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WHJIMBUIYAIBHBIX 33JIaHAN (OTIMYHO).
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IpakTnyeckas pagora Ne 1 «3HAKOMCTBO €O Cpe0ii MPOrpaAMMHUPOBAHHUSI

Lenb padoThl: U3yduTh Cpeay OBICTPOM pa3paboTku mpuiokenuii Visual Studio. Hayuntses
pa3MenaTh U HacTpauBaTh BHELUTHUN BHJI JIEMEHTOB YIIPaBJICHUS Ha opMe.

HNuaTerpupoBannas cpena paspadorynka Visual Studio

Cpena Visual Studio Bu3yanpHO peanu3yercs B BHJE OJHOTO OKHA C HECKOJIHKHMH TaHEISIMHU
WHCTpYMeHTOB. Konmu4uecTBo, pacmoyiockeHue, pa3Mep U BHJI MTaHEJIeH MOKET MEHATHCS MTPOTPAMMHUCTOM
WIN CaMOM Cpefoil pa3paboTKH B 3aBUCHMOCTH OT TEKYLIETO PeXuMa paboThl cpelbl WIIH MOXKeTaHUH
MPOTPaMMUCTA, YTO 3HAYUTEIHHO MOBHIINACT MPOU3BOJUTEIBHOCTE PaOOTHI.

IIpu 3amycke Visual Studio mosBnsieTcs HadaidbHAs CTPaHUIA CO CIHH-CKOM ITOCIETHHX
MPOEKTOB, a Takxke komanaamu Cozgath npoekT u OT-KpbITh mpoekT. Haxmmure ccpuiky Co3naTh
npoeKkT uin Beibepute B MeHI0 Daiin xomanay Co3naTh MPOEKT, HAa SKpaHE MOSBUTCSA AMAIOT IS
CO3/1aHHsI HOBOTO IPOCKTA (puc. 1.1).
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Puc. 1.1. luanor co3naHusi HOBOro MpoeKTa

CneBa B clucKe IIAa0JIOHOB MPUBEIEHBI SI3BIKM MIPOrPaMMHUPOBAHUS, KOTOPBIE MOJIEPKUBAET
nanHas Bepcus Visual Studio: yOemutech, uro Tam BhieseH paszgen Visual C#. B cpeaneir wactu
NPUBEACHBI TUIBI MIPOEKTOB, KOTOPHIE MOXKHO co31aTh. B Hammx mnaGopatopHbIx padorax OymyT
MCIIOJIb30BaThCS 1BA THIIA IPOEKTOB:

1. TIpunoxenne Windows Forms — qaHHBIN THIT MIPOEKTA MO3BOJISIET CO3/1aTh MOJHOIEHHOE
NPUIOKEHHUE C OKHAMHU W DJIEMEHTaMH YIpaBieHUs (KHOMKaMH, MOJSIMUA BBOJAa W Tp.) Takoil BuUI
NPUIOKEHUs HauOoJiee MPUBBIYECH OONBLIIMHCTBY OJIb30BaTEIEH.

2. KoHcoOnbHOE MPUIOKEHNUE — B 3TOM THIIE TIPOEKTa OKHO MPEJCTaBIsIET COO0H TEKCTOBYIO
KOHCOJIb, B KOTOPYIO TPHJIOKEHHWE MOXKET BBIBOAWUTH TEKCTHl WM OXHWJAATh BBojAa HWH(popMarmu
nojb3oBatensi. KoHCOobHBIE MPHU-TOXKEHUsI 4acTO HCIONB3YIOTCS JUIsl BBIYUCIHMTENBHBIX 3ajad, UIs
KOTOPBIX HE TpeOyeTCs CIIOKHBIM WM KPaCUBBIH MOJIb30BATEIbCKUN HHTEpQEHC.

Bribepure B crincke tun npoekra «llpunoxenne Windows Forms», B mosie «uMs» BHU3Y OKHA
BBEAMTE XejlaeMoe MMA mpoekTa (Hampumep, MyFirstApp) n Haxkmute xkHonky OK. Yepe3 Heckonbko
cexkyHn Visual Studio cozmact mpoekt m Bbl cMoxeTe yBUAETh Ha SKpaHE KapTHHKY, HOAOOHYIO
MpeJICTaBIeHHOM Ha puc. 1.2.
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Puc. 1.2. I'maBaoe oxuHo Visual Studio

B rnaBHom oxHe Visual Studio mpHCYTCTBYET HECKOJBKO OCHOBHBIX JJIEMEHTOB, KOTOPBIE
OynyT moMmorath Ham B padote. [Ipexae Bcero, 3to ropma

1) — Oynymiee OKHO HAIIEro MPHIIOKEHUS, Ha KOTOPOM OyIyT pa3MemIaThCs SIEMEHTHI
ynpasneHus. [Ipy BBINOTHEHUH TPOTPaMMbl MOMEHICHHBIC AJIEMEH-THI yNpaBieHuS OyIyT UMETh TOT
JKe BHJ, YTO U Ha ITare MPOSKTUPOBAHMUSL.

Bropoii mo BaxxHOCTH O0BEKT — 3TO OKHO CBOMCTB (2), B KOTOPOM IPUBEACHEI BCE OCHOBHBIC
CBOMCTBA BBIICJICHHOTO »JJIEMEHTA YHpaBieHHs Wi OkHa. C TOMONIbIO KHONKM E5 MOXKHO
MPOCMATPUBATL CBOMCTBA DJIEMEHTA YIIPABJIECHHUS, & KHOIKA ¥ MEPEKIIOYaeT OKHO B PEKHMM IIPOCMOTPA
coObITHiA. UTOOBI OBLTO YI0OHEE HCKATh HYXKHBIE CBOWCTBA, MOKHO OTCOPTUPOBATH MX IO andaBuTy ¢

MOMOIIBIO KHOTIKH 2¥. Ecnn sroro okna Ha 9KpaHe HET, ero MOXXHO aKTHBHPOBaTh B MeHIO Bujg —
OKHO CBOWCTB (MHOT1a 3TOT IIYHKT BJIOYKCH B MOIIYHKT J[pyrue okHa).

Camm 37eMEHTBHl yIpaBleHHUS MOXHO OpaTh Ha MaHeJau 3jeMeHTOB (3). Bce smemeHTHI
yIpaBlieHHs pa30UThl Ha JIOTHYECKHE TPYIIIBI, YTO O0JIEryaeT MOUCK HYKHBIX 3JIeMEeHTOB. Eciu maHenu
HET Ha 9KpaHe, ee Hy>)KHO aKTUBHPOBaTh KoMaHaoi Bun — IlaHens a1eMeHTOB.

Haxkowneri, 0603peBaTenb pemieHuii (4) COIEPKUT CIUCOK BceX (DaliIoB, BXOISAIINX B MPOEKT,
BKIIIOYasi JOOaBJICHHbIE W300paKeHHS W CIly)XeOHble Qainbl. AKTUBUpYyeTcs KOMmaHaodW Bug —
O603peBaTenpb pereHui.

YkazaHHbIE ITaHEJW MOTYT Y€ NMPHCYTCTBOBAaTh Ha 3KpaHe, HO OBITh CKPBITHIMU 33 IPYTUMH
MaHeSIMU WM CBEPHYTHI K OOKOBOW CTOPOHE OKHA.

B 9TOM cly4ae JIOCTaTOYHO IIETKHYTh Ha COOTBETCTBYIOIIEM SPJIBIUKE, YTO-ObI BBIBECTH
NaHeJb Ha MEePEeIHNUHN TIJIaH.

OKHO TekcTa MPOrpaMMbl NpeIHA3HAYCHO VIS MPOCMOTPA, HANMCAHUS W PEelaKTUPOBAHUS
TeKkcTa mporpammbl. [lepekimrodaTbes MEXAYy (GOpMON M TEKCTOM MPOTPaMMBI MOXHO C TIOMOIIBIO
komana Bun — Kox um Bung — Konctpykrop. Ilpum mepBoHauanbHO# 3arpy3ke B OKHE TEKCTa
IpOrpaMMbl HaXOIUTCS TEKCT, COACPKALIMA MUHMMAJIbHBIA HaOOp OIEpaTopoB A HOPMAaIbHOTO
GyHKIIMOHUpOBaHUsT TycToii QopMel B kadectBe Windows-okHa. [Ipu momerneHun 3neMeHTa
yhpaBlieHHssT B OKHO (OpPMBI, TEKCT MPOrpaMMbl ABTOMATHYECKH JIOTIOJNHSETCS OINHCAHHEM
HEOOXOMMBIX JIUIs €r0 paboThl OMOJIMOTEK CTAaHAAPTHBIX MporpamMM (paszaen USiNg) M IepeMeHHbIX IS
JOC-TyTa K 3JIEMEHTY YIpaBJeHus (B CKPHITOI yacTu Kiacca GopMbl).

[Mporpamma Ha si3pike C# cocTaBisieTcsi Kak ONMCAHUE AITOPUTMOB, KOTOPBIE HEOOXOIMMO
BBITIOJTHUTD, €CJIM BO3HHKAET OINpeNesIeHHOe COObITHE, CBSi3aHHOE C (OpMOH (Hampumep, MIETYOK
«Mpim» Ha kHomke — coObitue Click, 3arpyska ¢opmer — Load). [lnst kaxmoro oOpabaTbiBaeMoro B
(dopMe coOBITHS, C TTOMOIIBIO OKHA CBOKMCTB, B TEKCTE MPOTrpPaMMBbl OPTaHU3YETCs METOM, B KOTOPOM
MIPOTPAMMHUCT 3aIMMUCHIBACT HA A3bIKe C# TpeOyeMbIil arOPUTM.

Hactpoiika ¢opmbl

Hacrtpoiika ¢opMbl HaumHaeTcss ¢ HacTpoWkd pasmepa (opmel. C MOMOIIBIO MBIIIH,
«3axBaThIBas» OJIHY U3 KPOMOK (JOPMBI WIIM BBIICIIEHHYIO CTPOKY 3aroJIOBKa, OTPETYIHPYHTE HYKHbIC
pasmepsl GOPMBI.



s HacTpoWkyd Oyayliero OKHa HPHUIOXKCHHS 3aJaroTcs cBoiicTBa (Gop-mbl. [ 3amaHus
JOOBIX CBOMCTB (hOPMBI U DJIEMEHTOB YIIPaBICHUS Ha (POpME UCIIONIb3YeTCS OKHO CBOMCTB.

Hogas dhopma nmeer ogunakossie umst (Name) u 3aronosok (Text) — Form1.

Jnist 3MeHEeHHs 3arojioBKa MICJIKHUTE KHOMKOW MBI Ha opMme, B OK-HE CBOWCTB HallIuTe U
IIEJIKHUTE MBIIIKOM Ha CTPOUYKE C Ha3BaHHEM | ext.

B BeimenenHom okne HaOepure «JIab. pad. N1. Ct. rp. 7A62 UBanoB A. A». [nsa 3amanus
I[BeTa OKHa UcmoJb3yiite cBoiictBo BackColor.

Pa3menienue 371eMeHTOB ylpaBJieHusi Ha ¢gopme

Jns pa3MmemieHus pasziuyHbIX 3JIEMEHTOB YIIPaBieHUS Ha (GOpPME HCIONIb3YeTCsl IaHelb
aneMeHTOB. [laHenb BIIEMEHTOB COJEPKUT SJIEMEHTHI YNpPaBICHHS, CIPYNIUPOBAHHBIC 1O THUIY .
Kaxnyro rpynmy 371eMeHTOB yIpaBlIeHHs MOKHO CBEPHYTh, €CIM OHA B HACTOSAIIMKA MOMEHT HE HYXHA.
Jns BermonHeHns 1a00paTOPHBIX paboOT MOTPEOYIOTCS AIIEMEHTHI yIIpaBieHns u3 rpynmbl CTaHaapTHEIE
9JIEMEHTHI YIIpaBIICHHUSI.

[llenkanuTe Ha >JEMEHTE YNpPAaBICHHUS, KOTOPHIH XOTHTE M00aBUTh, a 3a-TeM ILIEJIKHUTE B
HY>)KHOM MecTe (OpMBI — DIIEMEHT IMOSBUTCS Ha (opMe. DJe-MEeHT MOXKHO IepeMenaTrh 1mo ¢opme,
CXBATHBUINCH 3@ HETO JICBOM KHOIKOM MBIIIKHM (MHOTAA 5TO MOYKHO CJEIaTh JIMIIb 33 IOSBIIAIOIIHNACS
IPU HAKATHM Ha 3JIEMEHT KBaJpaT CO CTPEIKaMu iﬁﬂ). Ecnu snemMeHT ynpaBieHus IO3BOJIIET U3MEHATh
pasMepsl, TO Ha COOTBETCTBYIOIIMX €r0 CTOPOHAX MOSIBSTCS Oelible KPY:KKH, YXBAaTHBIINCH 32 KOTOpPbIE
U MOXXHO HM3MEHUTb pasmep. [locnme pasmelieHust sneMeHTa ymnpaBieHHss Ha (opMme, €ro MOKHO
BBIJICJINTH LIETYKOM MBILIH U IPH 3TOM IMOJIyYUTh AOCTYII K €r0 CBOIICTBAM B OKHE CBOWCTB.

Pa3menienue cCTpoKu BBOAA

Ecmm HeoOxommmo BBeCcTH W3 (OPMBI B MPOrpaMMy WIIM BBIBECTH Ha (hopMy HH(OpMAIHIO,
KOTOpasi BMEINAeTcs B OJHY CTPOKY, HCIOJIB3YIOT OKHO OIHOCTPOYHOIO pEAaKkTopa TEKCTa,
MPECTaBISIEMOTO JIEMEHTOM yrpaBieHus TextBox.

B nmanHOll mporpamMme ¢ MOMOIIBIO OJHOCTPOYHOTO pedakTopa OyAeT BBOIUTHCS HMS
M0JIH30BATEIS.

BriOepute Ha maHenu 3IIEMEHTOB MHUKTOTpaMMy ¢ HazBaHWeM |eXtBOX, menkHUTEe MBIIIBIO B
TOM MecTe (OpMBI, T/ie BBl XOTUTE €€ MOCTABHTh. 3aXBATUB €TO MBIIIKOH, OTPEryIupyiTe pazMepsl
3JIEMEHTA YIPaBJICHUS U ero nojoxenue. O0paTuTe BHUIMAaHUE HA TO, YTO TEIEPh B TEKCTE MPOrPaMMBI
MOJKHO WCIIONIB30BaTh TepeMeHHylo extBox1l, koTtopas cOOTBETCTBYIOT MOOABICHHOMY JJIEMEHTY
yrpasieHus. B 3Toil nepemMeHHoi# B cBoiicTBe Text Oyzer comepkaThCs CTpoKa CUMBOJIOB (THII String) u
0TOOpaXkaTbCsl B COOTBETCTBYIOIIEM okHe TextBox.

Manens aneMeHTOE - J;l' b
& CTa HO3PpTHBIE 2 NEMEHTRE! M aBneEHIA -

¥YrkazaTens
Button
CheckBox
CheckedListBox
ComboBox
CrateTimePicker
Label

LinkLabel
ListBox

ListWiews

[==] MaskedTextBox
T MMonthCalendar
= Motifylcon

= MumericldpDown
=1 PictureBox

) ProgressBar

= RadioButton
RichTextBox

m

]
Il

[abl TextBox
e, ToolTip

8
1
'l

TreeView
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WebBrowser
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C NOMOILIBIO OKHAa CBOICTB YCTAaHOBUTE LIPU(MT U pa3Mep CUMBOJIOB, OTPAXKAEMBIX B CTPOKE
TextBox (cBoiicteo Font).

Pasmemenne Hagnucei

Ha dopme MoryT pasmernarscsi mosSCHUTEIbHBIE HAAIKUCHU. J{J1s1 HaHeCeHHs TaKuX HaaIuced Ha
Gopmy ucrnonb3yercs aneMeHT ynpapieHus Label. BeibepuTte Ha maHeny 2J€MEHTOB MHKTOIPaMMYy C
Ha3BanueM Label, mienknure Ha Heit mbimbio. [locie 3TOro B HYXHOM MecTe (OPMBI IICIKHHTE
MBIIIBIO, osiBUTCS Haamuchk labell . IllenkHyB Ha Hell MBINIBIO, OTPEryJIHPYHTE pa3Mep W, U3MCHUB
CBOWCTBO TeXt B OKHE CBOMCTB, BBE-AUTE CTPOKY, HallpuMep «BBeanuTe cBoe UMs:», a TaKKe BbIOEpUTE
pasmep cuMBOJIOB (cBoicTBO FONt).

OO6patuTe BHUMaHHE, YTO B TEKCT€ NPOTpaMMBbl TeMepbh MOXKHO 0OpamarhCsi K HOBOH
nepemennoid Tuna Label. B Heil xpaHuTcs mOsICHUTENbHAs CTPOKA, KOTOPYIO MOKHO HM3MCHSTH B
nporecce padoThl IPOrPAMMBI.

Hanucanmne nporpaMmsl 060padoTKH cOOBITHS

C KaxIbIM DIIEMEHTOM YIpaBieHuss Ha QopMe u c camoil (opMOH MOTYyT NPOUCXOIUTH
coOBITHS BO BpeMsl paboThI porpammbl. Hanpumep, ¢ KHOI-KOH MOKET IPOU30UTH COOBITHE — HAXKAaTHE
KHOIIKH, @ C OKHOM, KOTOPO€ IMPOEKTUPYETCS] C MOMOLIbIO (OPMBI, MOXKET MPOU3OUTH Pl COOBITHH:
CO3-JJaHUE OKHA, W3MEHEHHE pa3Mepa OKHA, MICIYOK MBI HA OKHE M T. M. DTH COOBITHS MOTYT
oOpabateiBaTbcs B mporpamme. s o0paboTku TakuxX COOBITHHA HEOOXOAMMO CO31aTh 00paboTINKH
COOBITHS — CIIeIUANBbHBIN MeTO. [ co3manns 00paboTyurKa COOBITHS CYIIECTBYET JBa CII0CO0a.

[epBeIii crioco6 — co3aatk 00pabOTUNK 715l COOBITHS IO YMOIYAHHUIO (0OBIYHO ATO CaMOe YacTo
UCIIONIb3yeMOe COOBITHE JTAaHHOTO DJIEMEHTa YIpaBicHus). Hampumep, /Uil KHONKH TakuM 0Opa3zoM
co3maercss 00paboT-9uK COOBITHS HAXKATHS.

Hanucanue nporpamMmsl 00padoTKy COOBITHSI HAKATHUSI KHONKHU

INomectuTe Ha (oOpMy KHOIKY, KOTOpas OMNHCHIBaeTCs 3JeMeHTOM ympaenenus Button. C
MIOMOIIBI0 OKHA CBOMCTB M3MeHHTE 3arojoBok (Text) Ha cioBo « IlpuBer » mnm npyroe mo Bamemy
s)kenaHuto. OTperyaupynTe NoJIoKEHUE U pa3Mep KHOIKU.

[Mocne sToro aBa paza UICTKHUTE MBIIIBIO HA KHOIIKE, IIOSIBUTCS TEKCT IPOTPaMMBI:

private void buttonl_Click(object sender, EventArgs e)

{
¥

OT0 U ecThb 00pabOTYMKU COOBITHS Ha)kaTWs KHONKH. Bbl MokeTe 10-0aBisiTh CBOM KOJ
Mex 1y ckookamu { }. Hanpumep, HabepuTe:

MessageBox.Show("TIpuser, " + textBox1.Text + "I");

Hanucanue nporpamMmsl 00padoTKku cOObITHS 3arPy3KkH (POPMBbI

Bropoii crioco6 cozgarns 00paboTunka COOBITHS 3aKITFOYAETCs B BEIOO-PE COOTBETCTBYIOIIETO
cOOBITHS NIl BBIIEJICHHOTO 3JieMeHTa Ha ¢opme. llpn 3TOM HCIONB3yeTcs OKHO CBOWCTB W €O
3aKIaaKa #. PaccMOTpuM 3TOT €ro-co6. Beimenure GopMy IIETYKOM 10 HeEM, 4TOOBI BOKPYT Hee
MOSIBUJIACH paM-Ka M3 TOYeK. B okHe cBOWCTB Habaure coobrtre Load. IllenkHere mo gaHHOW CTpOUKE
NBaXKIbl MBIIIKOW. [TosIBUTCS METOI:

private void Form1_Load(object sender, EventArgs e)

{
¥

Mexay ckoOkamu { } BCTaBUM TEKCT HPOrPaMMBI:
BackColor = Color.AntiqueWhite;
Kaxnpiii aneMenT ynpasieHus UMeeT CBO Habop 0OpabOTUMKOB COOBITHI, OTHAKO HEKOTOPBIE
U3 HUX NPUCYIIN OOJBIIMHCTBY 3JEMEHTOB ympaBieHus. HanOomnee yacTo mpuMeHseMble COOBITHSA
OTIMCaHBI HUXKE:
e Activated: ¢popma momydaer 310 COOBITHE IPU AKTHBALIHH.
e Load: Bo3HmKaeT mpu 3arpy3ke (Gopmbl. B 00paboTumke IaHHOTO COOBITHS CIEIyeT
3ajaBaTh JICUCTBHS, KOTOpbIC JOJDKHBI TPOUCXOIUTH B MO-MEHT CO3JaHHsi (OPMBHI,
HalnpUMep YCTaHOBKA HAa4aJIbHBIX 3HAYCHUH.
e KeyPress: Bo3HuKaeT npu HakaTHH KHOINKM Ha KiaBuarype. [Tapamerp e.KeyChar umeer
THIT Char u cofepKuT Ko HaXkaToi KinaBuiny (KiaaBuina Enter kiaBuatypsl umeer koj #13,
kiaBuina ESC — #27 u 1. 1.). OOBIYHO 3TO COOBITHE HMCIIOJIB3YETCS B TOM Cllydae, Korja
HEo0X0IuMa peaklys Ha Ha)KaTue OJHOW U3 KIIABUILL.
o KeyDown: Bo3HHKaeT NMpy HAXKATUH KIABHUINH Ha KiaBuatype. OOpaboTYHK 3TOro cOObITHS
noxydaetr nHGoOpManuio 0 HaXaTod KiaBuiue W co-crosHuu kimasum Shift, Alt u Ctrl, a
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TaKke O HaXaTol KHONKe MbImM. MH(popMamms o KiaBHIIe MepelaeTcs MapaMeTpoM
e.KeyCode, xoropsrii mpezcrasiser coboii mepeuncienne Keys ¢ KogaMu Bcex KIIaBHIIL, a
uHdopMalMo 0 KiaBuIIax-moaudukaropax Shift u np. MOoKHO y3HaTh M3 mapamerpa
e.Modifiers.
o KeyUp: apnsercs mapabiM coObiTreM ajisi KeyDOWn 1 BO3HUKAeT Npu OTIIyCKaHWW paHee
Ha)KaTOH KIIaBUIIIH.

e Click: Bo3HHMKaeT Mpy HAKATHU KHOTIKK MBIIIH B 00JIaCTH 3JIEMEHTA YIIPABJICHUSL.

e DoubleClick: Bo3HMKaeT mpu JBOHHOM Ha)KaTWW KHONKM MBIIIK B OOJACTH 3JEMEHTa
YTIPaBJICHHUSL.

Ba:xnoe npumeuanne! Ecnu kakoi -To 00paboTunk OblT J00aBICH MO OMINOKE MM OOJNbIIE HEe
HYKE€H, TO JUIA €T0 yAaJeHHs Hellb3s POCTO YAAIUTh MPOrpaMMHBIN Kof oOpaborunka! CHadana Hy»KHO
yIAIMTh CTPOKY C MMEHeM O00paboTydKa B OKHE CBOMCTB Ha 3aKiajke . B NPOTHBHOM Ciydae
nporpaMMa MOXKET MNepecTaTh KOMIMIMPOBATHCS M Ja-’Ke OToOpaxkaTs GopMmy B nuzaiiHepe Visual
Studio.

3anyck u pabdoTa ¢ mporpaMmmoii

3amycTuTh porpamMmy MOKHO, BEIOpaB B MeHI0 OTnaaka komanay Havate otnanky. [Ipu sTom
NPOUCXOAUT TPAHCISAIMSI M, €CJIW HEeT OMMWOOK, KOMIIOHOBKA MPOTpaMMbl W CO3JIaHHE EIHHOTO
3arpy’kaemMoro (¢aiiia ¢ paciupernem .exe. Ha skpane mosBiseTcs akTHBHOE OKHO MTPOTPAMMBI.

Ecnm B mporpamme ecth ommOKH, TO B OkHe CIECOK OIMOOK TOSBSTCS Hal/ICHHBIE OLIHOKH, a
nporpaMmMa oOBIYHO He 3amyckaercs. MHornma, ofHa-Ko, MOKET OBITh 3amylleHa MpeAblIylas BepCcHs
IporpaMMbl, B KOTOPOH €Ile HeT MOCICAHMX HM3MEHEHHH: 4TOOBI 3TOT0 HE HPOUCXOIHIIO, HYKHO
HacTpoiikax Visual Studio ycTraHOBUTE ONIHIO TOKa3a OKHA OMIMOOK U 3a-TIPETUTH 3aITyCK PY HATUIHH

omun6ok (puc. 1.4 u 1.5). 7
lapameTpbi ?

MpoekTbl U pelueHns A Pazmewyenve npoextoe:

Obyme |

"

V=

" : PasmeLieHme Nonb30BaTENbCKUX LWABNOHOE NPOEKTOB:
Mapamerpei VisualBasic no ymont

Mapametpel npoekta VC++
MocTpoenue u 3anyck

4 Cpega
Obwme
ABTOBOCCTaHOBNEHME
BeicTpbiit 3anyck
Be6-6paysep
Bxnaaku u okHa
BuiBop asbika

PasmMeleHne NoNb30BATENLCKIX LIABNOHOE 3N1EMEHTOB:

MokasbiBaTh OKHO OLUMBOK NPU 33BEPLLIEHNN NOCTPOEHUA C OLIMBKaMn I

I OTcnexusate akTMBHbIN 3NEMEHT B 0DO3PEBATENE PELLIEHNN
lMoka3biBaTk 4ONOAHUTENBHBIE KOHDUIYPaLMM NOCTPOEHNA
[V] Beeraa nokasbisats pelenme

D;OXPBHRTb HOEbIE NPOEKTbI B MOMEHT CO3AaHNA

[JoxymenTo!
3anyck Mpeaynpexaats, ECAM pacnoNOXEHNE NPOEKTA HE ABNAETCA A0BEPEHHBIM
WMmnopt 1 3kcnopT napameTpos [[] Mokasbieats OKHO BBIBOAA NPK 33NYCKE NOCTPOEHUA
Knaeuarypa [V] 3anpaLunsate nepenmeroBaHIE CUMBONOE NPH NEPENMEHOBaHIM Baiinos
Mouck u 3ameHa v
< >
OK || Ormena
Puc. 1.4. Onuus nokasa cooOmieHuii 06 ommokax
» KN
MNapameTpsl ? R
4 TMpoekTel u pewenna A ] MakcimansHoe YNCA0 NapannenbHbix NOCTPOEHNI NPOEKTOB:
Obwme
KatanorwVCis Mpu BLINCAHEHNM NOCTPOUTL TONLKO 33MYCKAEMbIE NPOEKTHI 1 33BUCUMOCTH
Mapametpel VisualBasic no ymont
W MMpy BLINOAHEHNM, KOTA3 NCXOAHBIE Gaii/ibl CTAPLUE OTKOMMMINPOBAHHBIX:
lNpeanarath ELINOAHUTL NOCTPOEHUE v
# TMpu BLINOAHEHNM, KOTA3 BO3HUKRIOT OLUMGKIM MOCTPOEHNA MW Pa3BEPTHIBAHNA:
OBwwe
i He sanyckate v
ABTOBOCCTAHOBNEHME
BoicTpbiit 3anyck 5 HOBbIX PELLIEHWN UCMONB30BaTh BbIDPAHHBIN B A3HHBIN MOMEHT NPOEKT B
Be6-Bpaysep Ka4ECTBE 3aMyCKaeMOro NPoeKTa
Bknaaku n okHa CreneHb noapobHocTh coobLueHnii Npu nocTpoernn npoekta MSBuild:
Beibop ssbika MuHumaneHbie v
JokymenTsl i
3anyck CreneHb nogpobHocTyh XypHana noctpoenns npoekta MSBuild:
Wmnopt u 3kcnopT napameTpos MunumansHeie >
Knaeuatypa
Mouck u 3ameHa v
< >

OK il Otmena

Puc. 1.5. Onmust oTKIIIOUEHUS 3aImycKa MpeablIyieil BepCu Mpu OMNOKaX IOCTPOCHHS
st 3aBepiieHns: pabOTHl MPOrpaMMbl U BO3BPAILEHHUS B PEXHUM NPOEKTUPOBAaHUS (HOPMBI HE
3a0y/IbTe 3aKPBITh OKHO MPOrpamMMbi!
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JuHaMu4YecKoe H3MeHeHHe CBOICTB

CBolicTBa 3JIEMEHTOB Ha OKHE MOTYT OBITh M3MEHEHBI IMHAMHYECKH BO BPEMS BBHIOJHECHUS
nporpaMmbl. Hampumep, MOXHO M3MEHUTHh TEKCT HAANHM-CH WM LUBeT Gopmbl. V3MeHeHue cBOKCTB
MPOMCXOANUT BHYTpU 00paboTyrka coObITHS (Hampumep, o0paboTUMKa COOBITHS HaXKaTHsl Ha KHOIIKY).
JJ1s 3T0-T0 HCHOMB3YIOT ONIEPAaTOpP IPHUCBOCHUS BUA:

<HUMS DJIEMEHTa™>.<CBOMCTBO> = <3HAUCHHE >,

Hamnpumep:

labell.Text = "IIpuBet";

<Hms snemMeHTa™> OIpelessieTcss Ha 3Tale NPOeKTHPOBAaHUS (QOPMBI, NPHU Pa3MELICHUU
aneMeHTa yrpapienus Ha gopme. Hanpumep, npu pasmeniennn Ha Gopme psiga snemeHToB TextBox,
3TH 3JIEMEHTHI TIONTy4yaroT uMena textBox1, textBox2, textBox3 u T. 1., KOTOpbIe MOTYT OBITh 3aMCHEHBI
B OK-He cBOiicTB B cBoiicTBe (Name) ams tekymiero anemenra. [lomyckaercst HCIONb30BaHUE JTATHHCKUX
WIA PYCCKHMX CHMBOJIOB, 3HaKa moaudepkuBaHus mupp (uudpa He AODKHA CTOATH B Haydaie
uaenTudukaropa). CoCOK CBOHCTB Il KOHKPETHOTO 3IEMEHTa MOXHO IIOCMOTPETh B OKHE CBOMCTB, a
TaKXXe B IPWIOKEHUU K JTaHHBIM METOAMYECKUM YKa3aHUSIM.

Ecmm Tpebyercss m3MeHHTH CBOHCTBa (DOPMBI, TO HHKAKOEe WMS DJJIEMEHTa Mepe] TOYKOU
BCTaBIISITh HE HY)KHO, KaKk W caMy TOuky. Hampumep, 4ToObl 3a7aTh UBET (OPMEBI, HY)KHO HPOCTO
HaIMcaTh:

BackColor = Color.Green;

3agaHue HA MPAKTUYECKYI0 padoTy

ITo ykazanuro mpenojasatelisi BEIOEPUTE CBOE WHAMBUAyaTbHOE 3aJaHue. Y TOUHHTE yCJIOBUE
3aJaHMs, KOJIMYECTBO, HAMMEHOBAaHHE, THITbI HCXOIHBIX AaHHBIX. [IpouTtnte B [Ipunoxennu 1 onucanue
CBOWCTB M OIHKCaHWE 3JeMeHTOB ympaeiexus Form, Label, TextBox, Button. C momomisio OKHa
CBOWCTB YCTaHOBHUTE MTEPBOHAYAIBHBIN HBET POPMBIL, IPUDT BHIBOJTUMBIX CHMBOJIOB.

HNupuBuayanbHble 3a1aHus

1. Pasmectutre Ha (dopme derbipe kHOmKH (Button). ChemaiiTe Ha KHOIKax CIEAyIOIIHE
HAJMKUCU: «KPACHBIN», «3CJICHBII», «CHHUNY», <OKeNThIN». Co3maliTe deThipe 00paboT4YMKa COOBITHS
Ha)KaTHsI Ha JaHHBIC KHOIIKM, KOTOpBIE OyAyT MEHSTHh HBET (OPMBI B COOTBETCTBUU C TEKCTOM Ha
KHOIIKaXx.

2. Pasmecture Ha popme nBe kHomku (Button) u ogny metky (Label). Cnenaiite Ha KHOTIKax
CIICYIOIINE HAIIUCH: «IIPUBET», «10 cBumanus». Cosmaiite 00pabOTUYUKK COOBITHS HaKaThs Ha
JaHHble KHOIKH, KOTOpbIe OyIyT MEHATh TEKCT METKU Ha CJOBa, HalKMcaHHble Ha KHomkax. Co3naiite
obpaboTtunk cobbITus co3mnanus hopmar (Load), koTopslii OyeT ycTaHaBIMBaATh 1BET (DOPMbBI B MEHSIThH
TEKCT METKH Ha cTpoKy «Havano paGoTs».

3. Pasmecrure Ha hopme psin kHOMOK (Button) mampotus kaxmoit none Beoga (TextBox) u
onany metky (Label). Co3naiite 06paboTUMKH COOBITHS Ha)KaTHsl Ha JaHHBIC KHOIKH, KOTOpbIE OyayT
MEHSITh TEKCT B ME€TKE. TEKCT METKe OepeTcs U3 MMoJisl BBOJA HAIIPOTHUB HAKUMAEMON KHOIIKH.

4.  Pa3mecture Ha Qopme psax kHomok (Button), u ogHo mnose BBoma (TextBox). Cosznaiite
00paboTYMKN COOBITHS HaKaTHs HA JaHHbIE KHOIKH, KOTOpble OyIOyT MEHSATh TEKCT Ha HaKaTou
kHomKe. TekcT Ha KHOIKe OepeTcs U3 Mol BBOJIA.

5. Pasmecrure Ha popme psin kHomnok (Button) u psin metoxk (Label). Coznaiite o6padoTunku
COOBITHSI HaXaTHs Ha JaHHbBIE KHOIIKM, KOTOpble OyayT MeHATh LBeT JBYyX MeTok. Co3paiite
00paboTunK coObITHs HaKaThsi KHONKH Mbin Ha dopme (Click), koTopelii OyaeT ycTaHaBIMBaTh IIBET
BCEX METOK B O€JbIil.

6. Pasmecrure Ha dopme psa kHonok (Button) u psyx metok (Label). Coznaiite 06padoTunk
cobwiTust co3manus ¢opmbel (Load), koTopeiii OymeT aenath Bce MeTKH HeBumuMbiMu. Cosnaiite
00pabOTYNKN COOBITHS HAXKATHS HA KHOMKH, KOTOpbIe OyayT MeHsTh cBoiictBo metku Visible, Tem
CaMbIM JIeNIaTh UX BUJIUMBIMHU.

7.  Pasmecture Ha dopme psa kuHomok (Button), HanporuB kaxoit mo-ie BBojaa (TextBox).
Co3pnaiite 00pabOTYMKKM COOBITHSI HaKATHS HA JAaHHBIE KHOIIKH, KOTOpbIE OYAyT MEHSTh 3aroJioBOK
okHa. TekcT B 3arojoBKe OepeTcs U3 Mol BBO/IA HAIPOTHB HAXKUMAEMOU KHOTIKH.

8. Pasmecrure Ha popme nBe kHonku (Button) u ogny metky (Label). Cnenaiite Ha KHOTIKax
CIIEAyIOIINE HaJIINCH: «CKPBITHY, «I0Ka3aThy. Co3maiiTe 0OpaboTUMKK COOBITHSI Ha)KaTusl Ha JTaHHbIE
KHOIIKH, KOTOPbIe OYAyT CKPBIBATh WIIM MOKa3bIBaTh MeTKy. Co3nalite 00paboTUHK COOBITHS CO3/IaHUS
dopmer (Load), xotopsiii Oymer ycTaHaBIMBAaTh IBET (OPMBI M MEHSATh TEKCT METKM HA CTPOKY
«Hauasno paboTs».
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9. Pasmecrute Ha hopme Tpu kHomkH (Button) u oxno mose BBoaa (TextBox). Caenaiite Ha
KHOIIKaX CJICTYIOIINE HAIIICH: «CKPBIThY, «II0Ka3aTh», «OUUCTUTEY. Co3maiiTe 00pabOoTIYHKH COOBITHS
Ha)KaTHsI Ha JaHHBIE KHOMKH, KOTOpBIe OyayT CKPbIBaTh WM TIOKa3bIBaTh Moje BBoaa. IIpu HaxaTuu Ha
KHOTIKY «OYHCTUTB» TEKCT U3 MOJISl BBOAA JOJDKECH OBITH yJaleH.

10. Pasmecture Ha dopme aBe kHomku (Button) u omuo mose BBoga (TextBox). Caenaiite Ha
KHOIIKaX CIICAYIONINE HAINCH: «3aI0JIHUTEY, «OUHCTUTHY. Co3/aiite 00paboTYNKH COOBITHS HaKATHS
Ha JaHHble KHOIIKM, KOTOpbIE OYOyT OUYMIIATh WJM 3alOJHATH IIOJIE BBOJA 3HAKAMH («¥**¥H%y
Co3snaiite 00paboTurk coObITHs co3nanus popmal (Load), KOTOpsIil OyaeT ycTaHABIUBATH HBET (HOPMBI
Y MEHSITH TEKCT B I10JI€ BBOJA HA CTPOKY «+++++».

11. PazpaboraiiTe urpy, KoTopas 3aKjirodaercs B cieayromeMm. Ha ¢opme pazmemnieHsl msTh
kuHomok (Button). Ilpu HakaTUM Ha KHOIIKY HEKOTOPBIE KHONKH CTaHOBATCS BUAMMBIMHU, & JPYTHE —
HEBUAUMBIMH. L{eJ1b UTpBI — CKPBITH BCE KHOIKH.

12. Paspabortaiite urpy, kotopas 3akiitouaetcs B cieayroniem. Ha gpopme pazmernieHs! yeThipe
kHonku (Button) u yersipe metku (Label). Tlpu HaxxaTMum Ha KHOIKY 4acTh HAAMUCEH CTAHOBHTCS
HEBHINMOMH, a 9acTh, HA000POT, CTAHOBHUTCS BUIUMOM. L{esb UrpBl — CKPBITH BCE HAIIHCH.

13. 13. Pasmecture Ha dopme psag kuomok (Button). Cosmaiite 00pabOTYMKH COOBITHS
Ha)KaTHsI Ha JaHHBIE KHOIKH, KOTOpble OyAyT JenaTh HEaKTHBHBIMH TEKylIylo KHomKy. Co3naiite
00paboTunk coObITHS H3MEHEeHHs pasmepa ¢opmbl (Resize), kotopelii OyaeT ycTaHaBIHMBAaTh BCE
KHOTIKY aKTHBHBIN PEXHM.

14. Pa3smecture Ha Qopme psa kHomok (Button). Coznaiite 06pabOTUH-KH COOBITHS HAKATHS
Ha JaHHBICE KHOIIKM, KOTOpble OyAyT JeiaTh HEAaKTHUB-HBIMH cJenyromylo KHomky. Co3naiite
00paboTunK coObITHs HaXkaThsi KHOMKK MbI Ha Gopme (Click), koTopslii OyaeT ycTaHaBIMBaTh BCE
KHOIIKM B aKTUBHBII PEXKUM.

15. Pa3mectute Ha Gopme Tpu kHomku (Button) u oguo none BBoaa (TextBox). Caenaiite Ha
KHOIKaX CICAYIOIIHE HAIIMHCH: «**¥*%y  «+++++n, «00000». Cozmaiite 00pabOTYMKH COOBITHS
Ha)KaTus Ha JaHHBIE KHOIIKH, KOTOPBIE OyIyT BHIBOANUTH TEKCT, HAITMCAHHBIN HA KHOIKAaX, B M0JI€ BBOJA.
Co3snaiite 00paboTurk coObIThs co3nanus ¢popmsl (Load), KOTopsiil OyaeT yCTaHABIMBATh LBET (HOPMBI
Y MEHSTH TEKCT B M0JIe BBOJIA HA CTPOKY «['0TOB K paboTey.

16. Pasmecture Ha opme psim moneit Beoma (TextBox). Cozmaiite 00pabOTUMKH COOBITHSL
Ha)KaTHsI KHOTIKOM MBI Ha JaHHBIE [TOJISl BBOJIA, KOTOpBIE OYyIyT BBHIBOAUTH B TEKYIIEE MOJIE BBOJA €TO
Homep. Coszmaiite 00paboT4yMk coObITHS H3MeHeHHs pa3mepa ¢Gopmbl (Resize), xoropblii Oyaer
OYMIIATH BCE IMOJIS BBOJA.

17. Pasmecture Ha (opme moje BBojaa (TextBox), merky (Label) knomky (Button). Cosnaiite
00paboTUMK COOBITHS HaKATHSA Ha KHOIMKY, KOTOPBIH OyJeT KOMUPOBaTh TEKCT U3 TOJIS BBOJA B METKY.
Coznaiite 00paboTunk coObITUsi Haxkaths KHomku Mbiikd Ha Qopme (Click), koropsiit Oyner
yCTaHABIMBATh IBET (POPMBI U MEHSTH TEKCT METKH Ha CTpokKy «Hawamo paGoTe» M ouMmare mose
BBOJIA.

18. Pasmecture Ha Qopme mone BBoma (TextBox) m nmee kuomku (Button) c wagmucsmu:
«ONMOKMPOBATHY, «pa3zdiaokupoBath». Co3maiite 00pabOTYNKN COOBITHS Ha)KaTHSI Ha KHOIIKH, KOTOPBIE
OyayT jAenaTh aKTUBHBIM WM HEAaKTUBHBIM IoJie BBoja. Co3maiiTe oOpaboTUMK COOBITHS HaXKaTHs
kHOIKY MbItkK Ha popme (Click), koTopslii OyaeT ycTraHaBIMBaTh [BET ()OPMBI U J€IaTh HEBHIHMBIMH
BCE JJICMEHTBI.

19. Peammsyiite urpy muaep Ha mone 3x3 u3 kHomok (Button). [lepBoHadanpHO BCe KHOMKH
He cojepkar Hamnuced. [Ipu momeITKe Ha)XKaTHS HAa KHOMKY HA HEW JIMOO MOKA3BIBACTCS KOJIUYECTBO
MUH, JTU00 HAJIHUCh «MHHA!» 1 MEHSETCS LIBET OKHA.

20. Pasmecture Ha ¢opme uerblpe kHomku (Button). Hamumure mms kaxmoit oopaborumk
COOBITHSI, KOTOPBIN OyIET MEHSTh pa3Mephl U MECTOIOJIOKEHNE HAa OKHE JIPYTHX KHOTIOK.

13



IpakTnyeckas pagora Ne 2 «CocTaBjieHne MPOrpaMm JHHEHHON CTPYKTYpPbD»

ILenb padoThI: HAYYUTHCS COCTABIATH KapKac mpocTeiiiieii mporpamMmmel B cpeae Visual Studio.
Hanwucatp 1 oTnagute nporpamMmy JUHEHHOTO alTOpUTMA.

CTpyKTypa NpHI0KeHHSA

Iepen HavanoMm NporpaMMHUPOBaHHS HEOOXOJUMO CO31aTh TPOEKT. [IPOEKT COAEPKHUT Bce
UCXOJIHBIC MaTepHaibl IS TPWIOKEHUs, Takue Kak (aiiibl UCXOJHOTO KOJZia, PECYpCOB, 3HAUKH,
CCBUIKM Ha BHEIIHUE (ailiibl, Ha KOTOPbIE OMMpAeTCs Iporpamma, U JaHHbIe KOHPUTYpaLuK, TaKue KakK
napameTpbl KOMITHUIIATOPA.

Kpome HOoHSITHSI TPOEKT YacTo UCIOJb3yeTcs Oosiee rimobansHoe moHsTHe — pemienue (solution).
Pemenue conep>kUT ONUH WM HECKOJBKO MPOEK-TOB, OJUH M3 KOTOPBIX MOXKET OBITh YKazaH Kak
CTapTOBBIN NPOEKT. BrINoNHEHNEe pelIeHus] HAUMHACTCSI CO CTAPTOBOTO MIPOEKTA.

Takum obpaszoMm, npu cozmanuu npocteimnreir C# nmporpammsel B Visual Studio co3gaeTcs mamka
peleHns, B KOTOPOW Uil KaXKJIOro MPOEKTa CO3JaeTcs MOJIanka MPOoeKTa, a YKe B HeH — Ipyrue
MOJMAINKH C pe3yIbTaTaMH KOMITWISLIUH TPUI0KEHUS.

[IpoekT — 3TO OCHOBHAs €IUHHIIA, ¢ KOTOPOI padoTaeT mporpaMMuct. IIpu co3manum mpoekTa
MOXXHO BBIOpaTh ero Tum, a Visual Studio co3macT kapkac NMpoeKTa B COOTBETCTBHH C BBIOpAHHBIM
THUIIOM.

B mpenpiaymiell mpakTuuecko paboTe MBI MOMPOOOBANHM CO3/aBaTh OKOHHBIC MPHIOKCHHS,
win uHave [lpunokennss Windows Forms. IlpumepoM apyroro THIa MPOEKTa SBISETCS MPUBECTH
MPOEKT KOHCOJILHOTO TPUIIOKEHHS.

Ilo cBOMM «BHEIIHUM) MMPOABJICHUAM KOHCOJIBHBIC HAIIOMUHAIOT IIPHUIIOKCHUA DOS,
samymeHHsie B Windows. Tem He MmeHee, 310 Hactosmme Win32-mpumoxkeHusi, Kotopeie mog DOS
pabotath He OymyT. Jl1s KOHCONBHBIX NpuiokeHui goctyneH Win32 API, a kpome Toro, oHu MOTYT
UCIIOJIb-30BaTh KOHCOJIb — OKHO, TPEIOCTABISIEMOE CUCTEMOM, KOTOpoe paboTaeT B TEKCTOBOM PEKUME
U B KOTOPOE MOKHO BBOJIUTH JaHHBIC C KJIABHATYPHI.

Oco0eHHOCTh KOHCOJIBHBIX TPWIOKEHHH B TOM, YTO OHH paboTaroT He B rpadmyueckoM, a B
TEKCTOBOM PEKHME.

ITpoekt B Visual Studio coctout u3 ¢aiina npoekra (aiin ¢ pacuupenuem .CSProj), 0aHOro
WJIH HECKOJBKUX (PailiIoB UCXOIHOTO TEKCTa (C pac-IIMpeHueM .CS), GaiiyioB ¢ ommcaHueM OKOH (hOPMBI
(¢ pacmupenunem .designer.cs), ¢aitmoB pecypcor (¢ pacuiupeHueM .resxX), a Takke psaa CIyKeOHBIX
¢aiinax.

B ¢aiiie mpoekta HaxomuTcs HHGOpPMAIUS O MOJIYJSAX, COCTABJISIONUX JAHHBIA MPOEKT,
BXOASIIMX B HEro0 pecypcax, a TaKKe MMapaMeTpOB MOCTPOe-HUS Tporpammbl. Daiin mpoekTa
aBTOMAaTUYECKH CO3JaeTCs U HM3MeHsieTcs cpenoir Visual Studio u He mnpeaHa3HaueH IS PyYHOTO
pEeaKTHPOBAHUSI.

daiii UCXOHOTO TEKCTa — MPOTrPAMMHBIN MOIYyJb, TPEAHA3HAUCH JUIS pa3MEIleHHs TEKCTOB
nporpamMM. B aTom (haiiie mporpaMMHCT pazMmenaeT TeKCT MPOrpaMMBbl, HAlMCaHHBIA Ha si3bike CH.
Moynb UMeeT CIenyoIyI0 CTPYKTYpPY:

/I Paznen moKIOYEHHBIX MPOCTPAHCTB MMEH using System;

/[ TIpocTpaHCTBO HMEH HalIero TMPOeKTa namespace
MyFirstApp

{

1 Kitacc okna

public partial class Forml : Form

{

I Mertoabl okHa public
Form1()

{

InitializeComponent();

—

B paszmene monkiroueHHs MPOCTPAHCTB MMEH (KaXzash CTPOKa KOTOPOTO pacloyiaraetcs B
Havaje (ailyia 1 HAYMHACTCSI KITFOYEBBIM CIIOBOM USING) OMMCHIBAIOTCS MCIIOJIb3YEeMbIE MPOCTPAHCTBA
nMeH. Kaxkoe npocTpaHCTBO MMEH BKJIIOYAET B ce0s KIACCHI, BHIIOIHSAIONINE OIPEICNICHHYI0 padoTy,
HanpuMep, KIacchl Uit paboThl ¢ CEThIO pacrojiaraloTcsa B npoctpancTBe System.Net, a ans paboTsl ¢
¢aitnamu — B System.lO. Bonbinas 4acTh MPOCTPAHCTB, KOTOPHIE HCIONB3YIOTCS B OOBIYHBIX MPOEKTaX,
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y)K€ IOAKIIYEHA IPU CO3JaHUM HOBOIO IIPOEKTA, HO IpU HEOOXOAMMOCTH MOKHO JAOIMCATh
JIOIIOJTHUTENIbHBIE IIPOCTPAHCTBA UMEH.

st Toro 4ToObI HE MPOUCXOIWIIO KOH(IMKTOB UMEH KJIACCOB U MEPEMEHHBIX, KIaCChl HAILIETO
MPOEKTa TaKXKE MOMEIIAIOTCSI B OTAENBbHOE MPO-CTPAaHCTBO MMeH. OmnpeaessieTcsi OHO KIIOYEBBIM
CJIOBOM Namespace, mocjie KOTOpOoro cjienyeT UMs MPOCTPaHCTBAa (OOBIYHO OHO COBHANACT C MMEHEM
MIPOCKTA).

BHyTpu npocTpaHCTBa MMEH MOMEIAIOTCS HAIM KJIACChl — B HOBOM IMPOEKTE 3TO KIJIACC OKHA,
KOTOPBIM COAEP)KUT BCE METOABI I YIpaBJIEeHUs HoBeAeHHeM OkHa. OOpaTuTe BHUMAHUE, YTO B
ONpeIeNICHNH KJlacca MPHCYTCTBYET KIIFOUeBOe ClIOBO partial, 3To roBOpUT 0 TOM, YTO B HCXOIHOM
TEKCTe TMpe/ACTaBlIeHa TOJIBKO YacTh Kiacca, C KOTOPO MBI paboTaeM HEMOCPEICTBEHHO, a CIyKeOHbIe
METOABI Ui OOCIY)XKMBaHHA OKHa CKPBITHL B JAPYroM Mopysie (MpH JXeMaHWH HX TOXKE MOXKHO
IIOCMOTPETh, HO PEJAKTUPOBATh BPYUHYIO HE PEKOMEHAYETCS).

Hakonen, BHyTpM Kjacca pacroyiaraloTcsi IMepeMeHHbIe, METONbl W Jpyrue 3JIEMEHTHI
nporpaMmbl. PakTHYECKH, OCHOBHAS 4YacTh MPOrpaMMbl pa3MeIIaeTcs BHYTPU Kilacca MpH CO3AaHUH
00pabOTYHNKOB COOBITHHA.

Ipu kommusun mporpamMmel Visual Studio cosmaer ucmomrseMble .exe-(haiinel B kaTamore bin.

PaGota ¢ npoexkTom

[Ipoekt B Visual Studio coctout u3 MHOTHX (hailioB, U CO3/aHNE CIOKHOU MTPOTPaMMBI TpeOyeT
XpaHEHUs] KaXJIOro MpoeKTa B oTAenbHO# mamke. [lpu co3manmm HOBoro mpoekta Visual Studio mo
YMOJTYaHUIO COXpaHseT ero B OTACIBbHOW mamke. PekoMeHmyercss co3paTh Ui ceOsi CBOIO MAaIKy CO
cBoel (amuield BHYTpH MAIlKK CBOEH IPpyMIIbl, YTOOBI BCE MPOEKTHI XpaHWIMCh B 0JJHOM MecTe. [Tocie
3TOTO MOXKHO 3amyckaTh Visual Studio m co3maBaTh HOBBI MPOEKT (KaK 3TO CeNaTh, MOKAa3aHO B
MpebIIyIIeH 1abopaTopHoii padoTe).

Cpazy mocie co3gaHusi MPOEKTa PEKOMEHAYETCS COXPaHHTh €ro B IMOJTOTOBICHHOHN MarKe:
@aiin — Coxpanutb Bce. IIpy BHECEHMHM 3HAYUTENBHBIX H3MEHEHUU B MOPOEKT CIEAYET €lie pa3
COXPAHHUTh MPOEKT TOM k€ KO-MaHAOMH, a Mepes 3aIyCKOM IPOrpaMMbl Ha BBIIIOJIHEHHE Cpefa OOBIYHO
cama COXpaHsieT MPOEeKT Ha Ciydail Kakoro-nmbo cOos. s OTKPBITHS CYHIECTBYIOIIETO IMPOEKTa
ucnonbdyercss komanaa Paiin — OTKPHITH MPOEKT, JIU-00 MOXKHO HalWTH B manke (aiia mpoekTa ¢
pacimpenueM .SIN u cienath Ha HeM IBOWHOM IIETIOK.

Onucanmne JaHHBIX

Tunel JaHHBIX UMEIOT ocoOeHHoe 3HadeHue B C#, MOCKOJBKY 3TO CTPOTO THUIU3UPOBAHHBIN
A3BIK. DTO 03HAYAET, YTO BCE ONEPALUH ITOABEPTatoTCs CTPOroMy KOHTPOJIIO CO CTOPOHBI KOMIIWIITOPA
Ha COOTBETCTBHE THIIOB, IPUYEM HEIONMYCTHMBIE OIEpalu He KoMImWwiInpyroTcs. Takas crporas
IMPOBEPKA THUIIOB IIO3BOJIACT IMPEAOTBPATUTH OH_II/I6KI/I U TIOBBICUTH HAJACKHOCTH IIPOTrpaMm. I[J'IH
oOecriedeHns] KOHTPOJISI THUIIOB BCE TEPEMEHHBIC, BBHIPAKEHHUSI M 3HAYECHUS! JOJDKHBI NMPUHAIIIEKATH K
ONpeNIeJICHHOMY THIy. Takoro IIOHATHS, Kak OecTWIlOBas IE€pEMEHHAs, JOMycTUMas B psje
CKPHIITOBBIX s13bIKOB, B C# BooOmIe He cymiecTByeT. bonee TOro, THIT 3HA4YEeHUS OMpeENENseT Te
ornepannn, KOTOPBIC paspC€liacTCsa BBINIOJHATH Hald HHUM. Onepaum{, paspCuiC€HHaA [Jid OAHOI'0 THIla
JaHHBIX, MOKET OKa3aTbCsl HEJOMYCTUMOM ISl APYTOTo.

L
r T T 1
- = o=

byte, shyte float SiE
ushort, short double
uint, int decimal
uleng, long

Puc. 2.1. CtpykTypa TUIIOB JaHHBIX
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LenouncieHHbIE THIBI

B C# onpenenens! 1eBsTh IeI0YMCAEHHBIX TUIIOB: Char, byte, sbyte, short, ushort, int, uint, long
u ulong. Tum char MoXeT XpaHWUTh YKCNIA, HO Yallle MCIOJIB3YeTCS Ui TPEICTABICHHUS CHMBOJIOB.
OcraJibHbIe BOCEMb 1I€JI0UUCIICHHBIX TUIIOB MPEHAa3HAYCHBI JJIsl YHCIOBBIX PacYETOB.

HexoTopbie 1ie7104nCIeHHbIe TUIIBI MOTYT XPAaHHUTh KaK ITOJIOKHUTEIbHBIC, TAK M OTPHIATEIbHBIC
snauenus (Sbyte, short, int u long), apyrue xe — Toneko monoxwurenbusie (Char, byte, ushort, uint u
ulong).

Tunel ¢ IaBael TOYKOH

Takwie THIBI TMO3BOJAIOT TMPEACTABIATH YHICIA ¢ IpoOHOW dacTho. B C# wmMmeroTcs Tpu
PasHOBUIHOCTH THIIOB JaHHBIX ¢ TuiaBaromeii Toukoit: float, double u decimal. Tlepseie aBa THIA
NPE/CTABISIOT YHCIOBbIC 3HAYCHUS C OJWUHAPHOW M JBOMHOM TOYHOCTBIO, BBIYHMCIICHHS HaJ HHUMH
BBITIOJIHSAIOTCSL amnapatHo M modtomy Obictpo. Tum decimal ciyuT ais mpeacTaBICHUs] YUCEN C
IUIABAIOLICH TOYKOW BBICOKOW TOYHOCTH Oe3 OKpyrieHus, xapaktepHoro mis tumos float u double.
BbrurciieHus ¢ UCTIOIb30BaHUEM TOTO THIIA BHIOIHSIOTCS IPOrPAMMHO M TI03TOMY 00JIee MEIJICHHBI.

Yucna, Bxomsmme B BblpakeHus, C# 1Mo yMONYaHHIO CUMTAET LENOYHCICHHBIMH. [loaTomy
clemyrolee BeIpakeHune OyaeT nMeTh 3HaueHue ), Benp ecau | Hameno pas3ienuTs Ha 2, TO THOTYIHTCS
kak pa3 0: doublex =1/2;

YToOBI 3TOT0 HE MPOUCXOIMIIO, B MOAOOHBIX CIydYasx HY)KHO SIBHO yKa3bIBaTh THII YHCET C
OMOIIBI0 CMMBOJIOB -MoaudukaTopos: T mus float u d mis double. TIpuBeneHusiii Bbie mpumep
npaBHIbHO OyneT BeirsineTh Tak: double x = 1d / 2d;

WHoraa B mporpaMme BO3HHKAET HEOOXOIUMOCTh 3allMCaTh YKCIa B SKCIOHCHIMAIBHON (opMe.
Jns 3TOro Tmocie MaHTHCCHl YHCNA 3alHCBIBACTCS CHMBOJI «€» W Cpa3zy IIOCIEe HEro — IOpPSIOK.
Harnpumep, uucio 2,5-107 GyaeT 3anucaHo B IIporpaMMe cleayromumM oopaszom: 2.5¢e-2

CHUMBOJIbHBIE THITBI

B C# cumBONBI mpeicTaBieHBl HE 8-pa3psaHbIM KOJIOM, KaK BO MHOTHX APYTHX S3bIKax
pOrpaMMHUPOBaHHs, a 16-pa3psAHBIM KOJOM, KOTOPbIH Ha-3piBaeTcs tonukoaoM (Unicode). B rorukoe
HabOp CUMBOJIOB MPE/ICTABIICH HACTOJIBKO IIUPOKO, YTO OH OXBATHIBACT CUMBOJIBI PAKTUYECKH U3 BCEX
€CTECTBEHHBIX SI3bIKOB Ha CBETE.

OCHOBHBIM THIIOM MpH pabOTe €O CTPOKAMM SBIseTCs THI String, 3agarloIiuii CTPOKU
nepeMeHHoOW JnuHbl. Tun String mpencTaBiseT MoCieI0BaTeIbHOCTh M3 HYJISl WM 0OJiee CUMBOJIOB B
komupoBke FOuukon. ITo CyTH, TEKCT XpaHUTCS B BHIC MOCICAOBATEIBHON JOCTYIMHON TOJIBKO ISt
YTeHHUsI KOJUIEKIK 00beKToB char.

Jlornyeckuii THII JAHHBIX

Tun bool npencraBiseT nBa JIOTHYECKUX 3HAUCHMS: «UCTUHA» M «IOXKb». JTH JIOTHYECKUE
3HaueHus oOo3HauatoTcss B C# 3apesepBupoBaHHbIMH ciioBamu true u false coorBercTBeHHO.
CrietoBaTenbHO, IepeMeHHasi WK BbipaxkeHHe Tra bool OyxeT npuHUMAaTh OHO U3 ITHX JIOTHYECKHX
3HAYEHUI.

PaccMoTpuM camble TOMYJISpHBIC TaHHBIC — TEPEMEHHbIC M KOHCTAaHTHI. [lepeMeHHas — 3TO
sT9efiKa MaMsITH, KOTOPOH NMPUCBOSHO HEKOTOPOE UMSI, 1 3TO MMl HCIIOJIB3YeTCS IS JOCTYIIA K ITAaHHBIM,
pacIoioXKEHHBIM B JAHHOW STYEHKE.

JInst KaxKI0M TepeMeHHO# 3aaeTcsi THI JaHHBIX — JMAIa30H BCEX BO3MOXKHBIX 3HAYCHUI IS
JAaHHOHM TepeMeHHOH. OOBSBISIOTCS TEPEMEHHBIE HEMOCPENICT-BEHHO B TEKCTE Mporpammebl. Jlydime
BCErO Cpa3y NMPHCBOUTH UM HayaJbHOE 3HAYCHUE C IMOMOIIBIO 3HAKa MPUCBOCHUS «=» (NIepeMeHHas =
3HAYCHUE):

inta; // Tonbko 0OBSIBIECHHUE

intb =7; /| O0bsBIcHNE U HHUITMATN3ALUS

Jig Toro 4TOOB! IPUCBOUTH 3HAYEHHE CHMBOJILHOHM NMEPEMEHHOM, JOCTATOYHO 3aKIIOYUTH 3TO
3HaYeHHE (T. €. CHMBOJI) B OJIMHAPHBIC KABBIYKH:

char ch; // Tonpko 0OBIBICHHE
char symbol = 'Z'; // O0bsiBlicHHE 1 HHULIMATU3AIUS
YacTHBIM CITydaeM TI€PEMEHHBIX SIBISIOTCS KOHCTAHTHL. KOHCTAHTBI — 3TO IEepeMEHHBIE,

3HAYCHUA KOTOPLIX HEC MCHAKOTCA B IMPOLCCCC BLIITOJIHCHUS IPOTpaMMBbI. KOHCTaHTBI OIIMCBIBAKOTCA KaAK
O6BI‘IHa$I MEpEMCHHAdA, TOJIbKO C KIIFOUCBBIM CIIOBOM const BIICPCAU:

constint ¢ = 5;

BBoa/BbIBOI TaHHBIX B MPOrpaMMy
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PaccMoTpuM oi1H M3 CIIOCOOOB BBOJIA JaHHBIX Yepe3 DJIEMEHTHI, pa3MelieHHbIC Ha hopme. [l
BBOJIa JaHHBIX 4Yallle BCEro HCIOJB3YIOT 3JIEMEHT ymparieHus 1extBox, uepes oOpaineHue K ero
cBoiicTBy Text. CoiicTBo Text xpanuT B cebe CTPOKY BBEJICHHBIX CUMBOJIOB. [103TOMY TaHHBIE MOKHO
CUHMTATh TAKUM 00pa3oM:

private void buttonl_ Click(object sender,EventArgs e)

{

string s = textBox1.Text;

}

OmHaKko cO CTPOKOW CHMBOJIOB TPYAHO INPOHM3BOAUTH apH(METHUECKHE OIEpaliH, MOITOMY
JydlIlIe BCEro MPH BBOJE YMCIIOBBIX JaHHBIX Ie-PEBECTH CTPOKY B IIE€JI0€ WIIM BEIICCTBEHHOE Ynciio. [is
storo y tunoB int u double cymectByror Meronsl Parse mis npeobpasoBanusi cTpok uucia. C 3TuMu
YHCIIaMH MOYKHO TPOW3BOJUTH Pa3IHYHbIEe apumMeTndeckne aeiicTust. Takum o0pa3om, IpeabIIy i
HNpUMep MOKHO TIepe/iesiaTh CICAYIOIIM 00pa3oM:

private void buttonl_Click(object sender, EventArgs e)

{

string s = textBox1.Text;

int a = int.Parse(s);

inth=a*a;

}

ApudmMeTnyecKkne AelcTBUS H CTAHAAPTHbIE QYHKIIMH

[Tpu BBIYKMCICHMH BBIPAKCHHUS, CTOSIICTO B TPABOM 4YacTW ONEpaTopa MPHUCBOCHUS, MOTYT
UCIIOJIb30BATHCS apu(METHIESCKUE OTIEPaLHN:

e  yMHOXEHHE (X);
cnoxenue (1),
BEIUUTAHUE (—);
nenenue (/);
octaTok oT nenenus (%).

J7ist 3aaHusl MPUOPUTETOB OTIepaliii MOTYT UCIIOJIb30BaThCsl KpyTiibie ckoOkH (). Takxke MoryT
HCIIOJIb30BAaThCs CTAHAAPTHBIC MaTeMaTHYeckue QyHKIMHU, TPeCTaBlICHHbIC MeTo1aMu Kiiacca Math:

e Math.Sin(a) — cunyc;
Math.Sinh(a) — runepOonueckuii CuHyc;
Math.Cos(a) — kocuHyc (apryMeHT 3a1aeTcst B pajraHax);
Math.Atan(a) — apkraHreHc (apryMeHT 3a/1aeTcsi B pajinaHax);
Math.Log(a) — HatypanbHbIil J0rapudm;
Math.Exp(a) — skcrioHeHTa;
Math.Pow(X, y) — BO3BOIUT IIEPEMEHHYIO X B CTCTICHB Y;
Math.Sqrt(a) — kBaapaTHbIit KOpeHb;
Math.Abs(a) — momynb 4ncna;
Math.Truncate(a) — uenast 4acTp uncia;

e Math.Round(a) — okpyrienue uucna.

B TpuroHomerprnueckux QyHKIHIX BCE apryMEHTHI 33/Ial0TCsI B painaHax.

IMpumep HaMHCAHUS IPOTPAMMBI

3ajaHue: COCTAaBUTh MPOrPaMMy BBIYMCICHHUS JUIS  3aJaHHBIX 3HA-YCHHH X, Yy, Z
apU(PMETHYECKOTO BBIPAKEHHUS:

Ccosy +sinz”

u=tg (x+y)—e-

[Manens quanora mporpaMMbl OPraHU30BaTh B BUJIE, MPEICTABICHHOM Ha puc. 2.2.

Jlinst BBIBOJA PE3YNILTATOB PabOTHI MPOTPAMMBI B IIPOrPaMMe HCIOIB3YETCS TEKCTOBOE OKHO,
KOTOpO€E TPEICTaBIEHO OOBIYHBIM 3JeMeHTOM yrpasienus. ITocie ycranoBku csoiictea Multiline B
True mosiBIIIETCS BO3MOXKHOCTD PACTATHBATH JIEMEHT YIPABICHUS HE TOJILKO 110 TOPHU3OHTAIH, HO U TIO
BepTUKANN. A Mmociie ycTaHoBKH cBoiicTBa ScrollBars B smauenne Both B okHe TOSBUTCS BepTHKAIbHAS,
a IpH HeOOXOIUMOCTH 1 TOPU30HTATBHAS TIOJIOCH! IIPOKPYTKH.
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4] /126. pa6. Ne1 Cr. rp. 740102 ... .= [ioem

].ab el 1 Bsemite sHavenme X: 34 teXtB 0X1
label2 Beere snaverme Y- 0.74 textBox?2
lab 613 Beemite sHaverme Z. 19,43 textBox3
l a b & 1 4 PesynbTaT BbINONHEHUA NPOrPaMMmbl:

gazﬁg%aj. N1.Cr.rp. 7A62 WsaHos A A. - textB 0X4

Z=1943
Pesynotat U = 2,40859707308056

kel --— button1

Puc. 2.2. BHemmHU# BUA IporpaMMBbl

Hudopmarius, KoTopas 0ToOpaXkaeTcs MOCTPOYHO B OKHE, HaXOAWTCS B MaccHBe CTpPok Lines,
Ka)XkJasi CTPOKa KOTOPOro uMmeeT Tl String. OmHaKo Helb3s HANpSMYK OOpaTUThCS K ATOMY CBOWCTBY
Ul 100aBJIeHUS] HOBBIX CTPOK, MOCKOJBKY pa3Mep maccuBoB B C# ompenenseTcs B MOMEHT MX HHH-
nuanmzanud. s moGaBieHMST HOBOTO 3JEMEHTa HCIIONB3YeTCsl CBOWCTBO Te€X{, K Tekymemy
COZIEP’)KUMOMY KOTOPOTO MOYKHO JT00aBHTh HOBYIO CTPOKY:

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

B sTOM mpumMepe k TeKyIeMy CoAepKUMOMY OKHa JTOOABISIETCS CHMBOJI TEpeBojia Kypcopa Ha
HOBYIO CTPOKY (KOTOPBII MOXXET OTJIMYAThCI B PAa3HBIX OIEPAIMOHHBIX CHCTEMax U MOTOMY
NpE/CTaBIeH CBOMCTBOM Kiacca Environment) u cama HoBas ctpoka. Eciu moGaBisieTcsi 4MciIoBOE
3HAaUYCHUEC, TO €T0 NPCABAPUTCIIBHO HYXHO INPHUBECTU B CHUMBOJILHBIN BUI METOAOM

ToString().

Pabora ¢ mporpamMmoi HPOMCXOIUT CIeAyIONMM oOpa3oMm. Haxmure (IIEIKHUTE MBIIIBIO)
KHOTIKY «BbimosHuTh». B okHe textBox4 nmosiBnsiercst pe3ynbTar. MI3MeHNTe UCXOAHBIC 3HAUYCHUS X, Y, Z
B okHax textBox1- textBox3 u cHOBa Ha)XMUTE KHOTIKY «BBIITOIIHUTEY — MOSBSTCS HOBBIE PE-3YIIBTATHL.

[TonubIi TEKCT MPOTrpaMMBbl UMEET CIEIYIOUIUI BUA:

using System;

using System.Windows.Forms;

namespace MyFirstApp

public partial class Forml : Form

{
public Form1()

{

InitializeComponent();

}

private void Form1_Load(object sender, EventArgs e)

{

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

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

i HauansHoe 3HaYEHUE Z
textBox3.Text ="19,43";

}

private void buttonl_Click(object sender, EventArgs e)

{

/! CuuThiBaHUE 3HAYCHUS X

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

/! BreiBog 3Hauemns X B okHO ftextBox4.Text +=

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

/! CuuThIBaHME 3HAUYCHUSA Z
double z = double.Parse(textBox3.Text);
/! BeiBog 3Hauemuss Z B oOkHO textBox4.Text +=

Environment.NewLine +

"Z ="+ z2.ToString();

I Brrunciisem apupmerndeckoe Beipakerne double a =
Math.Tan(x +vy) *

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

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

doubleu=a-b *¢;

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

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

Ecnmu npocto ckonmupoBaTh 3TOT TEKCT W 3aMEHHTH UM TO, YTO OBLIO B penakTope koja Visual
Studio, To mporpamma He 3apaboraet. [IpaBunbHee OyaeT co3naTh 00paboTunku coobiTrii Load y hopmer
u Click y KHOIKH U y»e B HUX BCTaBUTh COOTBETCTBYIOIIHI KOJ. DTO 3aMEYaHHE OTHOCUTCS M KO BCEM
MOCIIEAYIONINM Ja00paTOPHBIM paboTam.

3agaHue HA MPAKTUYECKYI0 padoTy

Hwxe mpuBeneno 20 BapmanToB 3amad. [lo ykaszaHWIO TMpermogaBaTeisl BBIOEPUTE CBOE
WHANBUAYAJTBHOC 3aJaHuC. YTounure YCJI0BUE 3aJiaHusA, KOJIUYECTBO, HAMMCHOBAHUC, TUIIBI UCXOJHBIX
JIAHHBIX. B COOTBETCTBMM C 3THM YCTaHOBUTE HEOOXOIMMOE KOJIMYECTBO OKOH TextBox, TekcThl
3aroJIoBKOB Ha ¢opMe, pa3Mepsl MPUPTOB, a TAKXKE THITHI TIEpEMEHHBIX W (PYHKIIMU TpeoOpa3oBaHUs
P BBOJIE M BBIBOJIE PE3YJIBTATOB. /1151 IPOBEPKH MPAaBHIBLHOCTH MIPOTPAMMEI MIOCIIE 3aJaHUS IPUBE/ICH
KOHTpOJ’II)HI)II‘/'I IMPUMCEP: TECTOBBIC 3HAUCHUA IMECPEMCHHBIX, UCIIOJIB3YCMbBIX B BBIPAXKCHUU, U PE3YyJIbTAaT,
KOTOPBIH MIPU 3TOM HOITYy4aeTCS.

HNuauBuayansHble 3a1aHUs

|r ;{]
LCGE xX—
L= 8y, 7 ]
- T 0.54sin’ v | “/5)
Tpu x=14.26. y=-122. z=3.5%107 r=0.564849.
8+ |x—y| +1 - o
2. u= % & (tg"z+1) .
x4y +2 !
Ilpr x=—4.5. y=0.75%107", z=0.845x10% 1z =—55.6848.
14sm®(x+ ( \
3 1Y) mgll
2y z)
1+:\'2;|,'2

ITpu x=3.74x107 y=—0.825. z=0.16x10", v=1.0553.
34

1+ +Z +—+—
3 4

]+am1|

4 |cost <:0<,1|

Ipr x=04x10* y=—0.875, z=—0.475%107 w=1.9873.
3 a= ]1:1[ ] '—é]+sm arctg(z

TTpu x=—15.246, y=4.642x107, z=20.001x10" & =—182.036.

6. _.fIO[J_ +x77 ) arcsin® |x—1|]
HpHI=16.55*‘10_',.‘1‘:—2.75 z=0.15 §=-38.902.
x 43—y +x2
7. )’=5a.rcrg{x]—la:cccs{x}M
4 |x - _1'| z+x
Tpr x=0.1722, y =633 2=3.25%10~ y =—172.025.
I L)
Q. @:%4.,3“’ Lln? ¥
arctg(x)+arctg(z)
Tpr x=-2235%102 y=223.z=15221 9 =39.374
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17.

18.

19.

Tpu x=1.825x107 y=18.225 z=-3.298x107 w =1.2131.

10, a=2" fx+ e

TIpu x=3.981%107, y=—1.625x10°, z=0.512 a=1.26185.

e
Jx+y
11. b:vl'*ﬁ+coss{y:] T =,
I

2

Ilpe x=6.251. y=0.827, z=25.001 b=0.7121.

. )
V| arct z——|
6)

12, e=2"4(3) -

Tpr x=3.251, y=0.325, z=0.466x10" ¢=4.025.

4|1-‘+3.r—l

(o= 12)

Tprx=17.421,y=10.365%107, z=0.828x10° =0.33036.

13. f=

x4l x+i Vsins
14 g=—2 2 (x+1)
{ﬂy_2|+3 2|x+}'|

]'IpHx=17 3x107, y=15.4, 2=0.252x10° g=82.8257.
15 h=——"% (1+|y—)+ J—L I—IL
l+x|y—tg |

Tpux=2.444, y=0869x107, z=—0.13x10° h=—0.49871.

i o L (a+b)
16. ¥ —‘J’f_r Z_TF'E +C05m

a=37 b=007; ¢=1.5; x=3.75

_ (a+b) — oIn(a-b)
}_4_5(::—3))2 JJla+d)a—0b)+10 71[1@4_5) &

a=75 b=12; x=0.5

v +b

y=24 +(a—b)sin’ (a—b)+107 (x—b)

a=51 =07, x=-0.05
ar— |r+b|
R +a) X
a=0.15b=24 x=-03

c—dx’ + In(x* +¢) _ 107
x 07x+ad e—dx
a=45% c=74 d=-2.1; x=0.15

y=
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IpakTnyeckas pagora Ne 3 «CocraBiieHne POrpaMM pa3BeTBISIONIElCA CTPYKTYPhI»

Heab paGoThl: HAaydUTHCS IONB30BATHCS DIEMEHTAMU YIPABJICHHS JUJIsl OpraHU3aluu
nepektoueHuit (RadioButton). HamicaTh ¥ 0T1aauTh NporpaMMy pa3BETBIISIOIIETOCS alrOPUTMA.

Jlornueckue nepeMeHHbIe H ONIEPAIIMA HAJL HUMHU

[TepeMeHHBIEC JIOTHYECKOTO THIIA OMHCBIBAIOTCS TOCPEACTBOM CiyxeOHoro cioBa bool. Ounu
MOT'YT MPUHUMATh TOJIBKO 1Ba 3Ha4yeHus — False (moxp) u True (uctuna). Pesymprar False (J1oxb) u
True (uctrHa) BO3HUKA-ET MPW UCIHOIB30BAaHUM ONepanuii cpaBHeHUs > (Oonblie), < (MeHble), = (He
paBHO), >= (GOJbIIEe WIH paBHO), <= (MEHBIIE WX PaBHO ), == (paBHO). OIMCHIBAIOTCS JIOTHYECKUE
MIEPEMEHHBIE CIIETYIOIUM 00pa3oM:

bool b;

B s3bike C# MMEIOTCS JIOTHYECKUE OTEpaIi, IPUMEHSIEMbIC K TIEPEMEHHBIM JIOTHYECKOTO TUTIA.
Oro omepanuu morudeckoro orpuranus (1), mormueckoe U (&&) u normueckoe UIIN (||). Omepamms
JIOTUYECKOT0 OTPHLIAHUS SBJISIETCS YHApHOI oneparuei. Pesynbrar onepauun ! ects False, ecnu onepann
UCTUHEH, U TrUE, eclli OIepaH/ UMeeT 3HaueHHe «Iokby. Tak, !True — False (HempaBaa ecTb JIOKB),
'False — True (He 710Xb €CTh TIPaBaa).

Pesynbrar onepaiuu sorudeckoe U (&&) ects UCTHHA, TONBKO eciii 00a orepaHaa HCTHHHBI, U
JIOXB BO BCEX APYrHX ciydasx. PesympraTr omepa-iuu jgoruueckoe MJIN (||) ecth ncTHHA, ecau Kakoii-
0o U3 ee OMEePaHI0B UCTHHEH, U JIOKEH TOJLKO TOT/Ia, Korja 00a onepan/ia JIOKHbI.

YcioBHbIE OnIEpPaTOPbI

OrniepaTopbl BETBICHUS MO3BOJIIOT H3MEHHUTH MOPSIIOK BHIIIOJIHEHHS ONIEPAaTOPOB B IIPOrpaMMe.
K oneparopam BeTBIIeHHsI OTHOCSATCS YCJIOBHBIN onieparop if u oneparop Beidopa switch.

VYcnoBHbI# onepatop if ucnonb3yercst i pa3BeTBICHUS Mpoiiecca 00-pabOTKU TaHHBIX Ha JBa
HarpasieHus. OH MOXKET UMETh OJIHY U3 (POpM: CO-KpaICHHYIO WU MOJIHYIO.

dopma cokparieHHOro oneparopa if:

if (B) S;

rae B — noruueckoe wim apudMeTHYECKOe BhIpaKEHHE, HCTHHHOCTh KOTOPOTO MPOBEPSETCs; S
— omepaTop.

[Tpu BBINOJHEHHU COKpAIICHHOW (QopMmbl omepaTopa if cHavana BbIUKMCISETCS BbIpakeHue B,
3aTeM MPOBOJUTCS aHAIM3 €ro pe3ysibTara: eciu B McTHHHO, TO BBIMONHsIETCS omeparop S; eciu B
JI0KHO, TO omeparop S mporyckaercs. Takum 00pa3oM, ¢ TIOMOIIBIO COKPAIICHHOW (OpMBI orepaTopa
if MOXHO THOO BBHIMIOIIHUTE OMEpaTop S, TUOO MPOITYCTHTD €TO.

dopma nostHOTO oreparopa if:

if (B) S1; else S2;

rae B — morudeckoe mim apupMeTHYECKOE BBIPAKEHUE, HCTUHHOCTh KOTOPOTO MPOBEPSIETCS;
S1, S2 — omepartopsl.

Ipu BBITIOJIHEHUH TIOJIHON (opMbl orepaTopa if cHavanma BeIYMCIsETCS BhIpakeHue B, 3aTem
aHaATM3UPYyeTCsl ero pe3ynbraT: eciu B wmcTuHHO, TO BhIMONHSETCs omepatop S1, a omeparop S2
npornyckaercs; eciu B j10)kHO, TO BeINONIHsAETCS oneparop S2, a S1 — nponyckaercs. Takum o0pasom, ¢
MOMOIIIBIO MOJTHOM (hopMbI ormepaTopa if MOXHO BHIOpPAaTh OJHO W3 IBYX aJbTEPHATHBHBIX JEHCTBHUIA
npoiiecca 00pabOTKHU JTaHHBIX.

JIost npuMepa BHIYMCITUM 3HaYCHUE QYHKIHU:

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

VkazaHHoe BBIPA’KCHHUC MOKECT OBITh 3alporpaMMUpPOBaHO B BU/IC
if (x<=a)

y = Math.Sin(x);

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

y = Math.Cos(x);

if (x>=h)

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

HJIK C TIOMOIIBIO OII€paTopa 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);

Baxknoe npumeuanue! B C-momgoOHBIX sI3bIKaX IIPOrPaMMHUPOBAHHMS, KOTOPHIM OTHOCUTCS 1 C#,
oTieparysi CpaBHEHHs IIPEJICTABIIAETCS ABYMS 3HAKaMU paBEHCTBA, HAIIPAMeED:

if (@==D)

Omepatop BbIOOpa SWIitCh mpenHasHaueH sl pa3BETBICHHS TPOIECCA BBIYHCICHHN T10
HECKOJIbKMM HampaieHmsiM. Dopmar oreparopa:

switch (<BbIpaxxeHne>)

{

case <KOHCTaHTHOE€ BBIpakeHue 1>:

[<omepatop 1>];

<omeparop mnepexoja>;

case <KOHCTaHTHOE BBIpaKeHHEe 2>

[<omeparop 2>];

<omeparop nepexona>;

case <KOHCTAHTHOE BBIPAKEHHE N>

[<omepaTop n>];

<omepaTrop nepexosa>;

[default:

<omepartop>;]

}

3ameuanue. BripakeHue, 3amvMcaHHOE B KBaApPaTHBIX CKOOKaX, SIBISIETCS HEOOS3aTeNbHBIM
aJeMeHTOM B omepatope Switch. Ecium oHO OTCyTCTBYeT, TO MOXET OTCYTCTBOBaTh W OIEpPaTOp
nepexoa.

BeipaxkeHue, crosiimiee 3a KIFOYCBBIM CIOBOM SWItCh, nomkHO uMeTh apudmMeTHdecKuid,
CHMBOJIbHBIN MJIM CTPOKOBBIH TUI. Bee KOHCTaHTHBIE BBIPAKEHUS TOJDKHBI UMETh Pa3HbIE 3HAYEHUS], HO
HX TUII OOJDKCH COBIAJATh C THUIIOM BBIPAKCHUSA, CTOANIUM II0CJIC SWitCh WJIW IIPUBOJUTHCSA K HEMY.
KiroueBoe ciioBo Case W pacloJIOKEHHOE IMOCe HEro KOHCTAHTHOE BHIPAKEHHE HA3bIBAIOT TaKKe
METKOH Case.

BrimonHenue omepaTtopa HAuMHAETCSl C BBIYMCICHHS BBIPAKEHHS, PACIOJIOKEHHOTO 3a
KJIFOYeBbIM citoBoM SWitch. TlonydeHHBIN pe3yiabTaT CpaBHHBaeTCs ¢ MeTKoil case. Eciu pesynbrart
BBIPQKEHHSI COOTBETCTBYET METKE Case, TO BBIIIOJHSIETCS] ONEpaTop, CTOSAIIMHN IOCe ATOM METKH, 3a
KOTOpBIM 00s13aTeNIbHO JOJDKEH CllefoBaTh omeparop mnepexona: break, goto, return T. a. Ilpu
UCIIOJIb30BaHUU omneparopa break mpoucxomut Beixoa u3 SWitCh ympasienue mepemaercsi omnepatopy,
crenyroiemy 3a Switch. Eciu ske rcnosnb3yercst oneparop goto, To yrnpasJieHHe IepeaaeTcs oneparopy,
NIOMEUYEHHOMY METKOH, crosimieil mocne goto. Hakonew, omepatop return 3aBepiuaeT BBIIOJIHEHHE
TEKyIero MeTo/1a.

Ecnu HU 07HO BhIpaKeHHE CASE HE COBIAJIACT CO 3HAYEHHEM omeparopa SWitch, ynpasnenue
nepeaaeTcsi oreparopaM, CIeayroImuM 3a Heobs3arensHoi noanuckio default. Eciu moamucu default
HET, TO yIpaBJICHHUE TepeIaeTcs 3a Ipe/esbl oneparopa Switch.

[Tpumep ucmonb30BaHus orneparopa SWitch:

int dayOfWeek = 5;

switch (dayOfWeek)

{

case 1:

MessageBox.Show("Tlonenensrux");

break;

case 2:

MessageBox.Show("BropHauk");

break;

case 3:

MessageBox.Show("Cpena");

break;

case 4.
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MessageBox.Show("Uersepr");

break;

case 5:

MessageBox.Show("TIsatauma");

break;

case 6:

MessageBox.Show("Cy66ota");

break;

case 7:

MessageBox.Show("Bockpecenbe™);

break;

default:

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

}

ITockoJbKy Ha MOMEHT BBINOJHEHHs orepatopa SWitCh B 3TomM mnpumepe mnepeMeHHas
dayOfWeek paBusiiace 5, To OyayT BBIIIOJHEHBI OTIEpaTOpPhI M3 OJI0Ka Case 5.

B psane cnydae omeparop switch MOXHO 3aMEHHUTH HECKOJIBKUMH Olle-paTopamH if, oHaKo He
BCeryja Takas 3aMeHa OyaeT jerde il dTeHWs. Hampumep, MpUBEACHHBIA BBIIIE MPUMEP MOXKHO
MEPETCaTh TakK:

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("TIstauma");

else

if (dayOfWeek == 6)

MessageBox.Show("Cy66ota");

else

if (dayOfWeek ==7)

MessageBox.Show("Bockpecenne™);

else

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

Knonku-nepex/arodyarean

I[pu cozmanmm mnporpamm B Visual Studio pm1s opraHuzanuu  pa3BETBICHHH 4YacTo
HCTIONB3YIOTCS DJICMEHTHI yMpaBlieHWs B BHJe KHomok-mepekmodareneii (RadioButton). Coctosaue
TaKOH KHONKHU (BKIIOYCHO—BBIKIIIOYEHO) BU3yalbHO OTpaxkaercs Ha (opme, a B MporpaMMe MOXKHO
y3HaTh €ro ¢ moMomsio cBoiictBa Checked: ecnu KHOIKa BKIIFOYEHA, 3TO CBOMCTBO OYAET COIEPIKAThH
True, B mpotuBHOM ciayuae False. Eciu moss3oBaTes BEIOHpAET OJWH M3 BAPHAHTOB MEPEKITIOYATENS B
TpyIIe, BCe OCTANBHBIC aBTOMATHYECKU OTKIFOYAIOTCS.

I'pynmupyrorcsi pagHMOKHOIKK C IOMOIIBI0 KaKoro-iu0o KOHTEHHepa — 4YacTo 3TO ObIBaeT
anemeHT GroupBox. PaanokHomnku, pa3menieHHbIE B pa3HbIX KOHTeHHepax, oOpa3yloT He3aBHCHUMBIC
TPYIIIBL.
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Boibepute pyHkumnio
® sin(x)
() cos(x)

O exp)

Puc. 3.1. I'pynma paguoKHOIIOK
if (radioButton1.Checked)
MessageBox.Show("Bsiopana dynkius: cunyc');
else if (radioButton2.Checked)
MessageBox.Show("Bsiopana dynkuus: kocunyc");
else if (radioButton1.Checked)
MessageBox.Show("Bsibpana ¢yHkuus: sxcrioneHra’);
Ipumep HAMCAHUS IPOTPAMMBI
3amaHue: BBECTH

v-sin(x)+z. oprz—x=0

sinfx)

U={ y-e zaoprz—x<0

|y -sin(sin(x))+z. mpuz —x >0

o JlabopatopHas pabotaN22 - O “

X=: 05
Y= |22
Z= |0

Pesynbtatel pabotel nporpammel cT. MNeTpoea
MpuX=10,5

MpuY =22

MpuZ=0

U = 11,4407166825379

Myck Ouncrute

Puc. 3.2. OxHo nmabopaTopHoil paboThI

Co3nanue gopmbl

Co3spaiite hopMy, B COOTBETCTBHH C pHC. 3.2.

Pasmecture Ha (opme smementsl Label, TextBox u Button. ITose aist BbiBosa pe3yabTaToB
TakXe sBIsSeTCs daeMeHToM TextBox ¢ ycranosiaenunsiM B True cBoiicteom Multiline u cBoticTBOM
ScrollBars ycranosiaenusiM B Both.

Co3nanue 00padoTYNKOB COOBITHI

O6paboTunku cOOBITHII CO3AaI0TCS AHAJIOTHYHO TOMY, KaK M B MPEIbI-AyIIUX JaOb0opaTOpHBIX
paborax. Tekct 00paboTurka COOBITHS HAXATHS Ha KHONKY «I1yck» MpHBeeH HIKeE.

private void buttonl_Click(object sender, EventArgs e)

{

/! IMonydyenne wuCXomHBIX HaHHBIX u3 TextBox double x =
Convert. ToDouble(textBox2.Text); double y = Convert. ToDouble(textBox1.Text);

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

/! BBom WCXOMHBIX MAaHHBIX B OKHO pe3ynsTaToB textBox4.Text =
"Pe3ynbTaThl paboTHI IPOrpamMmbl " +
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"ct. [letpoBa N.U. " + Environment.NewLine;

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

I Brrunciienue BRIpaKeHHs
double u;
if (z - x)==0)

u =y * 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;

¥

3amyctuTe NpOrpaMMy M YOEOUTeCh B TOM, 4YTO BCE BETBH QJITOPUTMa BBIIOIHSAIOTCS
MIPAaBUIIBHO.

3anaHue HA IPAKTHYECKYIO padoTy

[lo ykazanmio mpemomaBareis BHIOEpUTE HHIWUBUAYAIbHOE 3a/laHUe W3 HIDKETPUBEICHHOTO

cnucka. B kagectse f(X) ucnonszosats mo Bei6opy: Sh(X), X2, €. OTpenakTupyiite BUI (OPMBI M TEKCT

MIPOTpaMMBbl, B COOTBETCTBHH C MOJIYYCHHBIM 3aIaHUEM.
VY CIIOKHEHHBI BapHaHT 3alaHus Uil MPOABHHYTHIX CTYJIEHTOB. C TOMOIIBIO PaJUOKHOIIOK

(RadioButton) naTh mosbp30BaTeIi0 BO3MOXKHOCTh BO BpeMsi pabOThI IPOrpaMMbl BEIOPATh OJIHY M3 TPeX

MPUBEACHHBIX BhIIIE (QYHKIIHH.

NupuBuayanbHble 3a1aHus
(#(x)+ () +3f x50

(Fx)+ 27 - [Fxy. w0
5 b B+ (FE 2P a0

1. a={(f)+y) +.[[fe ] o0

(Fex)= yF 41 . [Lf'l:x}i +3f, x=0
g 0, y=0.
|'_f(XJ: +y* +sin(y). x=y=0 () —y) = actg( £x)). 1)y
- | 3
3. ce=4(f(x)—¥) +cos(y). x—)0 4 d=1(y—flx)) +arctzg( fx)), yix
|_{J'—f(1':l]:+1g[}']'= x=pi0. (¥ +1(0) +05, y=x
-:',‘,'f{x}_ i — neuemHoe, x0 .e?“'"(r)—l‘B1 . 0.5{x5(10
5. e=1i/2,|f(x)]. i —uemnoe, x(0 6. g=1 7 () +5. 0.1(xb(05
Nl|a_'f(x)|_ uHAYE. } 27(x)2. UHAYE.
I'ef = 1xa(0 sin(5£(x) + 3m| ()|, - Lm(x
7. s={/[FfG)+ 4%, 12(xb(40 8. j=1{cos3f(x)+Sm{ffL xim
i‘bf(x}: . NHaYE. (fx)+m), x=m.
277 +3p°. ¥|H tnf|f(x)] + |} |xgr0
9. I=4|fx)-p. 3(x(|H| 10, k=l |xg|c10
|_[_f(.\') -pF. x =|p| flx)+g| || =10
max| f'(x). y.2) min{f(x}+y.y-z)
11, M=——m——"— 45, 12 h=————"F"—F—"—"—.
min(7 (x).) max(£ (x).)
_ |minlf(x). y) - max(y. =) _max(f(x)+ ¥ +2.3z)
13. p= 2 ' 14. 4 min(f(x) +y+z.10z)
(ax® +2)
) - Fix), 1<x<3,
F(sin(x))® +sin( £(¥)). x—y =0 (x*+1)
15. e=5(fcos(x)))+cos( F(3)). x—»)0 16. a=<a + f(x). |x| 23
(y- Fte()) +tg(¥). x— (0. ax 1) <1
(x+2)
FxY =y -cos(x) x+y=0 lIJlI]f(I"}| —|i-'|:|- |x-k|:3'19
17. e=4(f(x)-»] —cosly]l x+ 330 18 k=lgf=rs |x-|\'|:jll3
(v FlOTF+m x+200. Fi-k  |[x-H=10
[sin(f(x))+eos( £ (), x—y=0
19. ce=dtg(f(x+y). x—y)0 20. r=max(min({f(x).y).z]

{sin® (F(x)) + cos* (). x— (0.
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IMpakTuyeckas padora Ne 4 «CocraBiieHHe POrPaMM IUKJINYECKOI CTPYKTYPbI»

Lenp padoThl: M3y4UTh MPOCTEHIINE CPEACTBA OTIAAKU Iporpamm B cpeae Visual Studio.
CocTaBUTh U OTJIAIUTh MPOrPAMMY UKJINYECKOTO AITOPUTMA.

OnepaTopbl OPraHU3aNMM HKJI0B

ITog UUKJIOM MOHMMAETCS MHOTOKPATHOE BBIMOJHEHHE OJHHUX M TEX K€ ONepaTopoB MHpPHU
Pa3IMYHBIX 3HAYCHHUSAX MPOMEKYTOUHBIX JaHHBIX. YHCIO MOBTOPEHHH MOXKET OBITh 33JaHO B SIBHOM
W HesIBHOM (hopMme.

K oneparopam mukiia OTHOCSTCS: UK ¢ npeayciaoueM While, ik moctycinosuem do while,
UK ¢ mapameTpom for u nuka mepe6opa foreach. PaccmoTprum HEKOTOpBIE U3 HHUX.

Iuk ¢ npeayciaoBueM

Omneparop nukia While opraHusyer BBIMONHEHHE OJHOrO omeparopa (IMPOCTOrO  HIIH
COCTaBHOI'0) HEM3BECTHOE 3apaHee umcio pa3. @opmar mukira while: while (B) S; roe B — Beipaxenue,
HUCTHHHOCTh KOTOPOTO MpoBepseTcs (YCAOBHE 3aBEpIICHHUS IMKIA), S — TeNo IHKJIA — ONepaTop
(mpoctoii wau cocTaBHOM). Ilepen KakIbpIM BBIMOJHCHUEM Tella MUKIA aHATH3UPYETCS 3HAYCHHE
BBIp@XXEHHsT B: €Cli OHO HMCTHHHO, TO BBIMOJIHSETCS TEJNO [HUKJIA, W YIpaBICHHE MEepeIaeTcss Ha
MOBTOPHYIO MPOBEPKY YCIOBHs B; ecnu 3HaueHne B J0K-HO — IMKJI 3aBEpIIACTCS M YIpPaBICHUC
nepeaeTcst Ha omepaTop, Cleayromuii 3a omeparopoM S. Ecnu pesymsTar BelpakeHus B okaxercs
JIO)KHBIM TIPH TIEPBOM MPOBEPKE, TO TEJIO IUKJIA HE BBIMOJHHUTCS HU pady. OTMETHM, 4TO €CIIH YCIOBHE
B BO Bpems pabGoThl HUKJIA HE OyaeT U3MEHSTHCSA , TO BO3MOXKHA CHTYaIlHs 3alMKIMBAHHSA, TO €CTh
HEBO3MOXKHOCTh BBIXOJa M3 IMKIA. [l03TOMYy BHYTpH Tella JO/DKHBI HaXOMWTHCS OIMEPATOPHI,
NPUBOISAIINE K H3MEHEHHIO 3HAYEHHsI BBIPaXKeHHsI B Tak, 4TOOBI LMK MOT KOPPEKTHO 3aBEPIINTHCS.

B kavecTBe WIUTIOCTpAIlMK BBHIMOJHEHH IHKIa While paccMoTpuM mporpaMMmy BBIBOJIA HIENBIX
yrcen oT | 10 n 1Mo HaKaTHIO KHOIIKK Ha (opMe:

private void buttonl_Click(object sender, EventArgs e){

int n = 10; // KoxmuecTBo moBTOpeHuit mukia int i = 1; / HagansHoe 3HaYeHNE

while (i <=n) // [loka 1 MeHBIIIE WK PAaBHO N

{

MessageBox.Show(i.ToString()); // TTokassiBaem i i++; // YBenuuusaem i na 1 }}

MukJ ¢ nocrycjioBUeM

Omneparop 1mkiaa do while Takke opraHusyer BBITOJHEHHE OJHOTO orepatopa (MPOCTOTO HIIH
COCTaBHOT'0) HEM3BECTHOE 3apaHee yrcio pa3. OxHako B ominyre ot 1ukia While yciosue 3aBepuienus
IIMKJIa TPOBEPSIET-Cs1 TTOCIIE BHIMOMHEH s Teia nukia. @opmat mukiia do while: do S while (B); rune B —
BBIP@XKEHHE, MCTHHHOCTh KOTOPOTO TpoBepsieTcsi (YCIOBHE 3aBepiie-HUs IHKIA); S — TeIo MUKIa —
omeparop (mpocroii wiau 670k). CHavaaa BBIMTOJHIETCS ONMEpaTop S, a 3aTeM aHAIM3MPYETCS 3HAUCHHE
BBI-paKeHUST B: eClii OHO MCTHHHO, TO YIPABJICHHE IMEPEHaeTCsi OMeparopy S, €Cid JIOKHO — IHKIT
3aBepIIIaeTcsi, ¥ YIpaBlICHUE TIepeaaeTCs Ha oreparop, ciaeayro-iumii 3a yciaosrueM B. Tak kak ycioBue
B mpoBepsieTcst Tociie BHITOJHEHUS Tella IIMKIIA, TO B TF000M CIydae TEJO IMKJIa BBITOTHUTCS XOTS OBI
OJTUH pa3.

B omneparope do while, Tak xe kak u B onieparope While, Bo3MoskHa cHTyaIust 3allUKIMBAHKS B
ciydae, eciii ycrioBre B Bceria OymeT ocTaBaThCs HCTHHHBIM.

Muka ¢ nmapamMeTpom

L{1KIT ¢ TapaMeTpOM UMEET CIIECAYIONIYIO CTPYKTYPY:

for (<uHMIMANM3anU™>; <BBIpAXKEHHE™; <MOIUPHUKAIH>) <OIepaTop>;

WHunuann3anys UCIOIb3yeTcs IS OOBABICHUS W/WIA NPUCBOSHUS HAYaIbHBIX 3HAYEHHI
BEJIMYMHAM, HCIIOJBb3YEMBbIM B IMKJIE B KadyeCTBE MapaMeTpoB (CYeTYnMKoB). B 3TO#l vacTu MOMKHO
3alMcaTh HECKOJIBKO OIEpPaTopoB, pas3jelieHHbIX 3amsTod. OO0JacThio JEHCTBHS IEPEMEHHBIX,
OOBSBJIEHHBIX YaCTH WHULMAIN3AIMN [UKIIA, SBJISAETCA LUK U BJIOKEHHbIE OJOKHM. MHWImanmusanus
BBITTOJTHAETCS OJVH Pa3 B Havyasle MCIOTHEHHUS [IHKIIA.

BeipaxkeHue orpeenser yCiIOBHE BBIMOJHEHHS IUKIA: €CIM €ro pe3yjbTaT MCTHHEH, IHKJI
BBINOJIHAECTCS. VICTUHHOCTD BBIPAYKEHUS [IPOBEPSIETCS TIEPE]] KaXKIbIM BBITIOJIHEHUEM TeJIa [MKJIa, TAKUM
0o6pas3oM, UK C TMapaMeTpoOM peain30BaH Kak UK C MpPeAaycloBHeM. B O0Ke BBIpaXKeHHE dYepes
3aISTYI0 MOKHO 3aIMCaTh HECKOJBKO JIOTHUECKHUX BBIPAKEHHM, TOT/IA 3aIsATasi PAaBHOCHUIIbHA OTIEPAIlHN
norudeckoe U (&&).

Moaundukanus BBITOIHIETCS TOCITE Ka)KIOW HWTEpaldd IMKIA M CIAYXXHT OOBIYHO IS
M3MEHEHHS TlapaMeTpoB IMKIa. B yacTy MOIU(HUKALINSA MOXHO 3aIIMCATh HECKOJIBKO OIIEPaTOpOB uepes
3aMATYIO.
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Onepatop (MPOCTOM WM COCTaBHOH) IMpeACTaBiseT coOOH Temo nukia. Jlrobas u3 dacrei
omeparopa for (nHuIManM3aIMs, BeIpaXKEeHHE, MOAM(HUKAINS, ONEPaTop) MOXKET OTCYTCTBOBATh, HO
TOYKY C 3aISITOH, ONPEICIISIONIYI0 MO3HUIIUIO TIPOITyCKaeMON YacTH, HaJl0 OCTaBHTh.

[Ipumep dopmupoBaHus CTPOKH, cocTosel u3 ynuces ot 0 10 9, pa3neneHHbIX TpoOeIamMu:

string s =""; // IHMIIManu3anus CTpOKU

for (int i = 0; 1 <= 9; i++) // llepeuncnenne Bcex yucen s += i.ToString() + " "; // JlobaBnsem
YHCII0 U IPO0OeT

MessageBox.Show(s. ToString()); / IlokazpiBaem pe3ymbTaT

Jannerii mpuMep padotaer ciexyrommmM oopazom. CHavana BEIYHACISIETCS HadYalbHOE 3HAUCHHE
MepeMeHHOM 1. 3aTeM, MOKa 3HAYEHHE | MEHbBIIC WM PaBHO 9, BBIMOJIHSETCS TENO IMKIA, U 3aTeM
MOBTOPHO BBRIYMCIsIeTCs 3HadeHue i. Korma 3navenue i craHoBHUTCS Oojblie 9, yCIOBHE — JIOKHO W
yIpaBJIeHHE MePEIaeTCs 3a MPe el [HKIIA.

Cpencra oTJIaJKH MPOrpaMm

[IpakTHdeckn B KaXkIOW BHOBb HAIMCAHHOW MpOrpaMMe TOCje 3amycka OOHapYyKUBAIOTCS
ommnOKku. OmuOKN TepBOro ypoBHS (OIIMOKM KOMITWISIIMM) CBS3aHBI C HEMPABIIBHOW 3alHChIO
omepatopoB (opdorpadudeckune, cuHTakcudeckne). [lpum oOHapy)XeHHHM OMIMOOK KOMITHIISTOP
(hopMUpPYET CIUCOK, KOTOPBIH 0TOOpa-KaeTcs Mo 3aBepiueHuto kommwisiiuu (puc. 4.1). Ilpu stom
BO3MOJKEH TOJIFKO 3aITyCK MPOrpaMMBbl, KOTopas OblIa YCHENIHO CKOMIFINPOBAHA ISl Mpe-AbIAyIIeH
BEPCHH MTPOTPAMMBIL.

Crncok owwmbok

@ Oumbok: 2 | I\ Mpeaynpexaennii: 0 | (i) Coobiuennis: 0

Onucanne Daiin Crpoka

@1 MWcnonbsosanne p oi "u”, POl HE NPUCBOEHD 3HAYEHNE Forml.cs 45

@ 2 AprymenT otcyTcTeyer Forml.cs 39

Puc. 4.1. OxHO cO CTIICKOM OMIMOOK KOMITHIISIIHH

[Ipu BBISBICHUH OIIMOOK KOMITMJISIIIMKA B HIDKHEH YacTU SKpaHa MOSBISAETCS TEKCTOBOE OKHO
(cm. puc. 4.1), comepkaiee cBeleHUs 000 Bcex oOmMMOKax, HalWJIEHHBIX B mpoekte. Kaxkmas crpoka
ATOTO OKHA CONEPKUT UM (hailina, B KOTOPOM HaiifieHa ommnOKa, HOMEP CTPOKH C OIIMOKON U XapakTep
omunOku. [yis OBICTPOTO Tepexojila K MHTEPeCyrollel OIMMOKe HEOoOXOAMMO IBaXAbl HICIKHYTh Ha
cTpoke ¢ ee omucanueM. Creayer oOpaTuTh BHUMaHHE Ha TO, YTO OJHA OLIMOKA MOJXKET IOBJICYb 3a
co0oil Jpyrue, KOTOphIE HCUE3HYT TpH €€ uchpapieHuH. [loaToMy HEOOXOMUMO HCHPABIATh WX
MOCJIEIOBATENbHO, CBEPXY BHU3 U, IIOCJIE UCIIPABJICHUS KAXKI0H — KOMIIMJIMPOBATh POTPaMMy CHOBA.

Omubku BTOpPOrO YypOoBHS (OIMOKW BBHIMIOJIHEHHS) CBSA3aHBl C OMIMOKaAMH BBIOPAHHOTO
aNrOpuUTMa pEIIeHHUS W C HENPaBHJIBHOW MPOTpaMMHOW pealn3anuell airopuTMa. OTH OMIHOKH
MIPOSIBIISIIOTCS] B TOM, YTO Pe3yJIbTAT pacdyera OKa3bIBaeTCsl HEBEPHBIM JIHOO0 MPOUCXOINT MIEPETIOTHEHHUE,
JieieHie Ha Hoib W Ap. IloaToMy mepen HCMNOJb30BaHWEM OTJIAXKEHHOW MpPOrpamMMbl €€ Hajllo
MPOTECTHPOBATh, T. €. CAEIaTh MPOCUYETHI MPU TAKUX KOMOMHAIMAX MCXOJHBIX JAHHBIX, IS KOTOPBIX
3apaHee W3BECTEH pe3yibTaT. Ecim TecToBble pacdeThl yKa3blBalOT Ha OMIMOKY, TO IS €€ IOWCKa
CIIEJIyEeT UCI0JIb30BAaTh BCTPOCHHBIE CPEJICTBA OTIAJKH CPEJIbl TPOTPaMMHUPOBAHMUSL.

1. mpocreliniem ciydae Ui JIOKIM3AIMM MECTa OIIMOKM PEKOMEHAYEeTCs IOCTyIaTh
cienyromuM o0pa3oM. B OkHe pemakTHpoBaHHS TEKCTa YCTAaHOBUTh TOYKY OCTaHOBAa Tepen
MOJIO3PUTEIHHBIM Y4acTKOM, KOTOPasi MIO3BOJIUT OCTAHOBUTH BHITIOJHEHHE MIPOTPaMMBI U Jjanee OoJjee
JISTAJIHO CJICJUTH 3a XOJOM pa0OThI ONEPATOPOB W M3MEHEHUEM 3HAYCHMU MEepeMEHHbIX. [1Jis 3Toro
JIOCTaTOYHO B OKHE PEJAaKTUPOBAHUS KOJa LIEIKHYTH CJeBa OT HYKHOU cTpo-kKu. B pesynprare uero
JlaHHasi CTPOKa OyJIeT BhlJieIeHa KPAacHBIM (pHuC. 4.2).

Z:iit:zuble i = :“W ;:"::TnDoublettextBoxs:Text;;

/f Bsoa WMCXOAHHX AaHHBIX W WX BHBOL B OKHO pesyneTaTes

textBox4.Text = "PesynbTaTte paboTe nporpammes cT. Metposa WU.M. " + Ei

textBox4.Text + " + textBoxl.Text + NewLine;

textBox4.Text += "T " + textBox2.Text + NewLine;

textBox4.Text += "Mpu Z = " + textBox3.Text + 1t.NewLine;
9

if (radioButton2.Checked) n = 1; else n = 2;

double u;|

switch (n)

{

case 9:
if ((z - x) == @) 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 Ko/1a C TOYKOH OCTaHOBA
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[Ipu BBIONHEHWM MPOTpaMMBI M JOCTIDKEHHS YCTAHOBJIEHHOW TOYKH mporpamMma Oynaer
OCTaHOBJICHA, M Jlajlee MOXKHO BBITIONHATH KOJI MO ImaraM ¢ momomeio komana Otnaaka — Illar c

00xooMm (0e3 3axona B Metobl) win Otinanka — Illar ¢ 3axomom (¢ 3axo70M B MeTobl) (puc. 4.3).
textBox4.Text += "Mpu Z = " + textBox3.Text + Environment.MNewLine;

°
if (radiocButton2.Checked) n = 1;
else if (radicButton3.Checked) n = 2;
double uj
switch (n)
1
case 8:
if ((z - %) == @) u = y * Math.5in(x) * Math.Sin(x) + z;
=7 @ else if ((A - %) < @) b = y*Math.Exp(Math.5in(x)) - z;
else u = y*Math. Sln( iath.sin(x)) + z;
tex‘tBox4 Text += "U = " + Convert.ToString(u) + Environment

Puc. 4.3. OTinagka nmporpamMmsl

JKenThIM IIBETOM BBLIENAETCS OIIEPATOP, KOTOPBIN OyIeT BBIIOIHEH. 3HAYCHNE IIEPEMEHHBIX BO
BpeMs1 BHITIOJIHEHHUS MOXKHO YBHJIETh, HAaBE/s HA HUX Kypcop. [y nmpekpaiieHus OTiaaKu U OCTaHOBKU
MPOTrpaMMBbI HYKHO BBITIONHUTH KOMaHay MeHto OTnanka — OCTaHOBHUTH OTIAAKY.

Jns moncka anropuTMUYECKUX OMIMOOK MOXKHO KOHTPOJIMPOBATh 3HAYEHHS IPOMEKYTOUHBIX
MEPEMCHHBIX Ha KaXXKJOM IIAare BBITTOJIHCHUA IOAO3PUTCIIBHOTIO KOJa U CpaBHUBATH UX C pE3yJjibTaTaMH,
MOJIyYEHHBIMU BPYYHYIO.

Ilopsiiok BbINOIHEHUS 3aaHUS

3amanue: BBMUCIUTE W BBRIBECTH HA JKpaH TaONMIly 3HadeHWd GyHK-nmu Y = a-In(X) mpu X,
U3MEHSIOIEMCS OT Xo J10 Xk ¢ marom dx, a — KOHCTaHTA.

[lanenp nuamora mpencraBiena ©Ha puc. 4.4. Texct o0paboTumka HaXka-THUS KHOIKH
BbIuucauTh npuBeieH HIKE.

private void buttonl_Click(object sender, EventArgs e){

/! CunThIBaHUE HAYAIBHBIX 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 Beimonuamn ct. UBanoB M.A." +Environment.NewLine;

1. Hukn gns Tabynmuposanus Gyaknuu 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 =Xx+dx;}}

Ilocne oTnagku mporpaMmsbl CleqyeT NPOBEPUTh NPABHIIBHOCTH PabOThl NMPOrpaMMbI C
MOMOIIIbIO KOHTPOJIBHOTO TpuMepa (cM. puc. 4.4). YcraHOBUTE TOYKY OCTaHOBAa Ha ONEPATOp MeEpen
UKIIOM U 3allyCTUTC IIpOorpamMmy . ITocne nomaganvs Ha TOYKY OCTAHOBKH, BBIIIOJITHHUTE IOIIAroBO
NPOTPaMMYy ¥ TPO-CIEUTE, KAK MEHSIOTCA BCE TIEPEMEHHBIC B TIPOLECCE BBINONHEHHUS.

sl Tabynuposanue dyHKLmiA R —|
xX0o= 1
Xk= 4
Dx= 0,2
A= 0,75
PaboTy BeinonHun ct. MiBaHoe M. AL
x=1; y=0

x=1,2; y=0,136741167595466
=1,4; y=0,25235417746591
=1,6; y=0,352502721934302
=1,8; y=0,440839998676589
=2; y=0,519860385419959
=2.2; y=0,591343020273203
—2.4.y

=0,656601553015425

]

El

-

>

><><><><><X

2;
A5

[ Bbiumcnntb J

Puc. 4.4. OxHo nporpammsl aj1s1 TaOyIupoBaHus GyHKIUH
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3anaHue HA IPAKTHYECKYIO padoTy

CocTaBbTe mporpamMMmy TaOyIupoBaHus GYHKIHHU Y(X), BEIBEIUTE HA KpaH 3HaueHUS X U Y(X) .
HyxHbI#l BapuaHT 3ajjaHus BbIOGPUTE M3 HIDKEIPUBEACHHOTO CIIMCKA 10 YKa3aHWIO IMPErojaBaTels.
OTKOPPEKTUPYHITE IIEMEHTHI YITPABICHUS B JOPME B COOTBETCTBUY CO CBOUM BapUaHTOM 3aJaHMS.

NupuBuayanbHble 3a1aHus

1) v=10"bc/x+cosva'x. ) vy= I_E{a—bferz +x,
x,=—15:x, =3.5:dx=0.5; xy=—075%x, =-1.5:dx=-0.05;
a=-125b=-153c=0.75; a=135b=12;

3) y=10"ax"tg(a —bx). 4) y=ax +cos (x° —b).

x, =—0.5x, =2.5dx=0.05 X, =33x, =103dx =025
a=102b=125 a=135b=-625;

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

Xy =460x, =58dx=02 Xy =—1.5x, =-25dx=-0.5
d=13 b=-08:

7 y=9x+15x’ +b%), 8) y=9x*+sin(572+x).

Xy =—24x, =lLdx=02 Xy =—07xx, =-2.05dc=-02;
b=25%;

9)  y=0.0025bx’ +x+e"® . 10) y=x-sin(+/x +b-0.0084).
¥, =—Lx, =4dx=05 X, =—2.03x, =-3.05:dx=-02;
b=23 b=34

(E X “

11) y=x+.~‘,'|x;'+a—be , 12) },:9(33 +b7)tgx.

X, =—4;xk =—6.2:dx=-0.2; X, =1:_Xk =22:dx=0.2;
a=0.1; b=32;
va by 3t s )

13) y=[x-4 "/’ —x’|  +lax-b| 14) y=(x"2-b)la(x>+12.7),

X, =—073x, =-173dx=-01L X, =02%x, =52dx=03;
b=-2; b=0.58;

15) y=10"" +In}x + ], 16) y=15.28x"  + cos(lufx|+ b).
x,=175x, =-2.5dx=-025 X, =123%x%, =-24dx=-03
b=354; b=126;

17) y=0.00084(lafx|"* +b)/(x* +3.82).18) y=08-107(x> +b*)7%
K, =—233x, =-2:dx =0.05; X, =-005%xx, =0.15%dx=0.0L
b=742: b=6.74:

19) v =(ln(sin(x’ +0.0025)))*? +0.8-107

"20) yv=a+xPcos(x+e').
X =012:x, =0.64:dx=0.2;

X, =5.62:x, =15.62:dx =05
a=041
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IIpakTuyeckas padora Ne 5 «O0padoTKka 0THOMEPHBIX MacCMBOB. O0padoTKa IBYyMEpPHBIX
MAacCHBOB»

OnHoMepHbIEe MACCHBBI

Heas padorpl: M3yunts crocoObl MoyyeHHs1 cay4aidHbIX uucen. Hamucate mporpammy amst
paboThI C OMHOMEPHBIMHI MAaCCHBAMH.

Pa6ota ¢ maccuBamu

MaccuB — Ha0Op BJIEMEHTOB OJHOTO W TOTO K€ THIA, OOBEIUHEHHBIX OOIIUM HMEHEM.
Maccussl B C# MOXHO HCITOJIF30BaTh MO aHAJOTHH C T€M, KaK OHU HCIIONB3YIOTCS B JPYTUX S3BIKaX
nporpammupoBanus. Oxaako C#-MaccHBBI IMEIOT CYIIECTBEHHBIE OTIIMYHS: OHH OTHOCATCS K CCHIIOY-
HBIM THUIIaM JaHHBIX, O0Jiee TOro — pealn30BaHbl KaKk 00BEKTHl. DAaKTHUECKH MM MacCUBA SIBISCTCS
CCBUIKOH Ha 00JacTh Ky4d (IMHAMUYECKOH MaMsITH), B KOTOPOW MOCIe0BaTeNbHO pa3MeliaeTcss Habop
AIIEMEHTOB OMpEEeNIEHHOTO THUIMA. BbIeneHre mamMsaTH IO 3JIEMEHTHI MPOUCXOAWUT Ha dTare WHU-
OUann3alid  MaccuBa. A 3a OCBOOOXKIEHHEM MaMATH CIEIUT cucteMa cOOpKH Mycopa —
HEHCIOIb3yeMbIe MAaCCUBBI aBTOMATHUECKN YTHIM3UPYIOTCS TAaHHOW CUCTEMOH.

PaccmoTpum B maHHOI J1abopaTopHOM paboTe omHOMEpHBIC MacCUBEI. OMHOMEPHBIH MacCHUB —
3TO (PUKCUPOBAHHOE KOJIMYECTBO JIEMEHTOB OJHOTO M TOTO XK€ THUMA, O0hETUHEHHBIX OOIINM HMEHEM,
r7ie KaKAbIH 351eMeHT uMeeT cBoil Homep. Hymepanus snemMenToB MaccruBa B C# HauWHAETCs C HYJS, TO
€CTh €CITH MacCHB COCTOUT W3 10 37IeMEHTOB, TO €ro ANEeMEHTHI OyIyT UMETh cienyromue Homepa: 0, 1,
2,3,4,5,6,7,8,09.

OnnomepHsblii MaccuB B C# peanmsyeTcs Kak OOBEKT, MIO3TOMY €r0 CO3JIaHHE TPEICTaBIISET
coOoil aByxcTyrneHuaThlil nmpouecc. CHavana oOBSBIAETCS CChUIOYHAs MEpeMEHHash Ha MacCUB, 3aTeM
BBIJIETISIETCS TAMATH TIOJT TpeOyeMoe KOJIMYECTBO AIEMEHTOB 0a30BOTO THIIA, M CCHUTOYHOW ITEPEeMEHHOM
MIPUCBANBAETCS apeC HYJIEBOTO JIeMEHTa B MaccuBe. ba3zoBrblil THUIT ompeenseT TUI JaHHBIX KaXJ0ro
aneMeHTa MaccuBa. Kom4ecTBo 3J1IeMEHTOB, KOTOPBIE OYAYT XpaHUTHCS B MACCHBE, OIIPEeIisieT pa3Mep
MaccHBa.

B ob0mem cmygae mpomecc OOBSBICHWS TIEpEMEHHONH THIIA MacCHMB W  BBIIEJICHHE
HEOOXOUMOTO 00beMa MaMsITH MOKET ObITh pa3aeneH. Kpome Toro, Ha 3Tarne oOBSIBICHHS MaccHBa
MOYKHO TIPOM3BECTH €ro MHUIHManu3anuio. [103ToMy st 0OBSBICHUS OJHOMEPHOTO MAaCCHBA MOYKET
WCTIOTIB30BAaThCSI OJTHA U3 CIIEAYIOMMX (hOpM 3aIlUCH: TUTI[| UMSI_MacCHBa;

B 3TOoM cnyuae onuchIBaeTCs cChUIKA HAa OJJHOMEPHBII MacCUB, KOTOpas

B JaIbHEeWIIeM MOMKET OBITh HWCIIOJIb30BaHA Ui ajpecaldid Ha YK€ CYIIeCTBYIOUIWH
MaccuB. Pasmep maccuBa mpu TakoM oOBsBIeHWH He 3amaercs. [lpumep, B kKoTopoMm 0OBSBISETCS
MaCCHB IeIBIX YHcel ¢ uMeHeM a: int[] a;

Hpyras ¢opma oOBSBIEHHS MaccHBa BKIIOYACT M €ro HHUIMAIH3ALUI0 YKa3aHHBIM
KOJIMYECTBOM 3JIEMEHTOB: THUII[ | UMsI_MacCcHBa = new THUII[pa3Mep];

B »TOM ciyuae oOBsIBIII€TCS OJHOMEPHBIN MacCUB YKa3aHHOTO THIIA M BBIAEINSETCS MaMsTh
M0J] YKa3aHHOE KOJMYECTBO 3JIEMEHTOB. AJpec TaHHOHM 00JacTH MaMsTH 3alMChIBACTCS B CCBUIOUHYIO
NEepEMEHHYI0. JJeMEHThl MacCcHBa HHHUIMAIM3UPYIOTCS 3HAYCHUSMH, KOTOpPBIE II0 YMOIYaHHIO
MPUHATHl JUISI JTAHHOTO THIA: MACCHUBBI YHCIOBBIX THIIOB WHUIMAIW3UPYIOTCS HYJISMH, CTPOKOBBIC
NepEeMEHHBIC — ITYCTBIMH CTPOKAMH, CUMBOJIBI — IIpo0eniaMu, OOBEKTHI CCBUIOYHBIX TUTIOB — 3HAYEHHEM
null. TIpumep Takoro oowsBenus: int[] a = new int[10];

3nech BoigenseTcs namarth noa 10 aneMenToB Tuna int.

Hakonern, tperbst (opma 3ammcu [aeT BO3MOXHOCTh Cpa3y HHHIHMAIH3UPOBATH MAacCHB
KOHKPETHBIMH 3HAYCHUSIMH: THII[ | UMsI_MaccuBa = {CIIMCOK MHHUIINATU3AIIHN };

IIpu Takoil 3ammcu BBLAEIAETCS NMAMSTh MOJ OAHOMEPHBI MacCuB, Pa3MEPHOCTH KOTOPOTO
COOTBETCTBYET KOJIMYECTBY 3JIEMEHTOB B CIHMCKE HHHLMAIW3AIMUA. AJpec 3TOH o0jacTu mamsTu
3aMMcaH B CCBUIOYHYIO TIepeMEHHYI0. 3Haue-HHE DJJIEMEHTOB MAacCHBa COOTBETCTBYET CIIMCKY
uanimanu3armu. [pumep: intf[Ja={0,1,2,3 };

B nanHoM ciyuae Oyner co3laH MacCHB @, COCTOSIIMN M3 YETHIpEX JJIEMEHTOB, M KaKIbIH
3JIEMEHT OyAeT MHUIMATN3UPOBAH OYePETHBIM 3HAUEHUEM U3 CIIHCKA.

OO0parmieHre K 3J€MEHTaM MacCHBa MPOHWCXOIUT C TOMOIIBI0O MHAEKCA: JJIS 3TOT0 HYXKHO
yKa3aTh MMs MAacCHBa M B KBaJpaTHBIX CKOOkax — ero Homep. Hampumep: a[0], b[10], c[i]. Cnenyer
MOMHUTD, YTO HyMepalys 3JIEMEHTOB HaUWHAeTCs ¢ HyJs!
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Tak Kak MaccHB HpEACTaBIACT co0OH HAOOpP IIEMEHTOB, OOBEIMHEHHBIX OOIINM HMEHEM, TO
00paboTka MaccuBa OOBIYHO MPOU3BOIUTCS B ITUK-j1e. Hampumep:

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

MessageBox.Show(myArray[i]);

Cayuaiinple yncia

OmHMM U3 c1oco00B MHULMATH3AIMH MacCHBa SBISIETCS 3aaHUe HIEMEHTOB Yepe3 CIrydaiiHbIe
yrcia. Jns paboTel CO CAy4aliHBIMH YHCIaMH HCIOAL3yI0T Kiace Random. Merton Random.Next
CO3/1aeT CiIy4aifHOe YMCIIO B AMANA30HE 3HAUCHHUH OT HyJs 1O MaKCHMMAaJbHOTO 3HauYeHUs Tuma int (ero
MOYKHO y3HATh ¢ MOMOIIIBI0 cBoicTBa INt32.MaxValue). [liist co3manust cirydaifHOrO Ynciia B THana3oHe
OT HyJs 10 Kakoro-nubo Ipyroro MOJOKHUTENBHOTO YHCIa HCIONB3YyeTCs Meperpyska MeToza
Random.Next(Int32) — exuHCTBEHHBII MapamMeTp MeToJa yKa3bIBa€T BEPXHIOK TPAHUILy IHAaNa3oHa,
caMa rpaHMIa B JWANa30H He BKIMOYaeTcs. [l co3maHms CIydaifHOrO 4YWcia B JIPYyroM JIHana3oHe
ucnoib3yercs neperpyska meroga Random.Next(Int32, Int32) — mepBblii apryMeHT 3alaeT HUKHIOKO
TpaHUIly JUana3oHa, a BTOPOi — BEPXHIOIO.

IMopsinok BINOJTHEHUS] HHANBUIYAIBHOTO 32/1aHUSA

Cozpnaiite ¢dopMy C DdIeMEHTaMH YIpaBlIeHHsS, Kak I[OkazaHo Ha puc. 5.1. Onummure
onHoMepHbI MaccuB. Co3maiiTe 00paOOTUMKH COOBITHS JJIsi KHOMOK (KO TNpHBEIeH Huxke). JlanHas
nporpamMMa 3aMeHseT BCe OTPHLATEIbHBIC YUCa Hy MU, [IpoTecTHpyiiTe NpaBHIbHOCTD BBHITIOIHEHUS
nporpamMMsl. Moauumupyiite nporpaMMy B COOTBETCTBUY C HHANBHUIYAIbHBIM 33aHUEM.

1 I'moGanbHast mepeMeHHas BUAHA BceM MeToaaM int[] Mas = new int[15];
1 3anoHeHHEe UCXOTHOTO MacCHBa

private void buttonl_Click(object sender, EventArgs e){

1 Oumnmaem 3nemenT ynpasienus listBox1.Items.Clear();

1 WHunmanu3upyeM Kiace CydaiHbIX YHCeI

Random rand = new Random();

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

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

1 3aMeHa OTPHUIIATEIbHBIX JIEMEHTOB HYJISIMH
private void button2_Click(object sender, EventArgs e){
1 Oumnmaem 3memenT ynpasienus listBox2.Items.Clear();
1 Ob6pabaTeiBaeM Bee aneMenTsl for (inti=0; 1 < 15; i++){
if (Mas[i] < 0)
Masl[i] = 0;
listBox2.Items.Add("Mas[" + Convert.ToString(i) +"] = " + Mas[i]. ToString());}}
ol OaHOMEpPHbIE MacCUMBbI - B

MCXOAHbIﬁ M3CCHB: nOJ‘ly‘-leHHblﬁ Maccme:

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

Mas[1] = -6 Mas[1]1 =0

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

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

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

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

Mas[6] = -27 Mas[6] = O

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

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

Mas[8] =5 Mas[9] =5

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

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

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

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

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

3anocaHnTe I 3ameHa

Puc. 5.1. OxHO nporpaMMsl Juis pabOTHI ¢ OTHOMEPHBIMUA MacCHBAMH
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3anaHue HA IPAKTHYECKYIO padoTy
NupuBuayanbHble 3a1aHus

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

B maccuBe 3 20 menbix Yuces HaWTH HauOOJBIIMK JIEMEHT U MOMEHSATh €r0 MECTaMHU C
TIEPBBIM JIEMEHTOM.

B maccue u3 10 menpix yucen HaTH HaWMEHBIIAN DIIEMEHT W MTOMEHSTHh €r0 MECTaMH C
MIPEAMOCIETHAM DIIEMEHTOM.

Haun maccus F, comepxkammii 18 snmeMeHTOB. BBIYMCINUTE M BBHIBECTH SJIEMEHTHI HOBOTO
maccuBa 1o popmyste pi = 0.13f2 — 2.5f; + 8. BriBecTn oTpunaTenbHble 3I€MEHTH MAaCCHBA
P.

B maccuBe R, copepxaiiem 25 31eMEHTOB, 3aMEHUThH 3HAUCHUS OTPUILIATEIBHBIX AJIEMEHTOB
KBaJpaTaMy 3HAYCHUM, 3HAUCHUS TIOJIOKUTEIBHBIX YBEJIUUUTh HA 7, a HyJIEBbIC 3HAUCHUS
ocTaBUTH Oe3 m3MeHeHus. BeiBectn maccus R.

Han maccuB A uensIx uncen, cojepxkamuii 30 31eMeHTOB. BEIYHCIUTE U BHIBECTU CYMMY
TEX DJIEMEHTOB, KOTOPBIE KPATHEI 5.

Jan maccuB A mensix uucen, cogepxamuid 30 3JeMeHTOB. BRIYHCITNUTE W BEIBECTH CyMMY
TeX 3JIEMEHTOB, KOTOPhIe HEUETHBI U OTPHUIIATEIIbHBI.

Han maccuB A muensix uucen, comepkamuii 30 3meMeHTOB. BBIUKCIUTH U BBIBECTH
KOJIMYECTBO U CYMMY TE€X AJIEMEHTOB, KOTOPBIE IETISATCS HA 5 U He JeNaTcs Ha 7.

[aH mMaccuB A BEIIECTBEHHBIX YUCEI, COAEPKAIUU 25 3]IEMEHTOB. BRIUMCIUTH U BBIBECTH
YKCII0 OTPUIATENBHBIX 3JIEMEHTOB M YHCIIO YWICHOB, IPHHAIEKAIINX OTpe3Ky [1,2].

Jan maccuB Z 1ensIX 4Mcen, coaepxammii 35 aneMenToB. Berauciuth u BeiBecTd R = S +
P, rne S — cyMMa 4eTHBIX 3J€MEHTOB, MeHbUX 3, P — mnpousBeneHne HEYETHBIX
DJIEMEHTOB, OOIBIIHX 1.

Han maccuB Q HaTypanbHBIX yucel, coaepxammii 20 smeMeHToB. HailTu U BBIBECTH Te
3JIEMEHTBI, KOTOPBIE NPU ACICHUN Ha 7 JAI0T OCTAaToOK 1,2 miu 5.

Han maccuB, coagepxatiuii 10 31eMeHTOB. BEIYMCIUTD IPOU3BEICHUE 3IEMEHTOB, CTOSIINX
MIOCJIE TIEPBOTO OTPHUIATEIILHOTO JJIEeMEHTa. BBIBECTH HCXOMHBIA MAacCHB H PE3YJbTAT
BBIYKCIICHU.

Han maccuB, coxepxawiuii 14 snemMeHTOB. BBIUMCIUTE CyMMy 3JEMEHTOB, CTOSILUX 10
MIEPBOTO  OTPHUIATEIILHOTO JJIEMEHTAa. BBIBECTH HCXOAHBIA MAacCUB M PE3yJbTaT
BBIYKCIICHU.

Han maccuB, conmepxkamuii 12 snemeHTOB. Bce ueTHBIE 37IEMEHTBHI CIOXHUTh, BBIBECTU
MacCUB U pe3yJIbTarT.

Jan maccuB, copepkamuii 15 snemeHTOB. Bce MOMOXHUTENBHBIE 3JIEMEHTHI BO3BECTH B
KBaJIpaT, a OTPHUIIATEbHBIE YMHOXKHTD Ha 2. BRIBECTH MCXOIHBIN U TIOJTYYESHHBII MacCHUB.
Han maccus, conepxkamuii 14 sneMeHToB. Bee oTpunaTenbHble 3I€MEHThl 3aMEHUTDh Ha 3.
BriBecTH HCXOIHBIN U OITYyYEHHBIA MAaCCHB.

MaccuB 3a1aH JaTYUKOM CIIyYailHBIX drcel Ha uHTepBaie [—33, 66]. HaliTu HanMeHbIImiA
HEYETHBIN JJIIEMEHT.

PazpaboTaTs porpaMmy, BBIBOASIIYIO KOJHMYECTBO MAaKCHMAJIBHBIX 3JIEMEHTOB B MacCHBE
U3 ISITHICCATH [IEJIOYHCICHHBIX 3JIEMEHTOB.

Pa3paGoraTs mporpamMmy, IUKIMYECKH CIBUTAOIIYIO SJIEMEHTHI [EIOYHCICHHOTO MacCHBa
BIeBo. HyneBoii 3JeMeHT MaccuBa CTABUTCS Ha IOCIEIHEE MECTO, OCTAIbHBIE DIIEMEHTHI
CIABUTAIOTCS BJIEBO HA OJHY MO3HUITHI0. 3aIPEeIaeTcsl UCIIOIb30BaTh BTOPO MaCcCHB.

Jlano nBa wmaccuBa C HEyOBIBAIONIMMH IENBIMH 4YHclamu. Hanwmure mporpammy,
(hopMUPYIONIYIO0 HOBBII MacCHB M3 3JIEMEHTOB IIEPBBIX JBYX. B pe3yibTHpyOIEeM MacCuBe
HE JIOJKHO OBITh OJMHAKOBBIX DJICMEHTOB.

Han maccuB nenprx umcen u3 30 snementoB. Haiinure Bce JOKajgbHBIE MaKCHMYMBI.
(OneMeHT sIBIIETCS JIOKAIBHBIM MaKCHMyMOM, €CITH OH HE MMEET COCe/Ieii, OONBIINX, YeM
OH caMm).

MHoroMepHbie MacCUBBI

Lear paGoTsl: u3yunTh CBOWCTBa JnemeHTa ynpasieHus DataGridView. Hamucars
MIPOrpaMMy C UCIIOJIB30BAaHNUEM JIBYXMEPHBIX MaCCHUBOB.

J{ByxMepHbIe MacCUBBI

MHoromepHble MacCHBBI HMEIOT Oosee OJHOro u3MepeHus. Yamie BCEro HCIHOJIB3YIOTCS
JBYMEpPHBIE MACCHUBBI, KOTOPbIE NMPEACTABISAIOT co00i Tabmumpl. Kakaplii 3JeMEHT Takoro maccuBa
WMEET JIBa MHJIEKCA, TIEPBbII ONpeneIsieT HOMep CTPOKH, BTOPOl — HOMEp CTOJIOIA, Ha MepeceueHIH

32



KOTOPBbIX HaxoauTcs uieMeHT. Hymepamust cTpok M CTONOLOB HauuHaeTcs ¢ Hyisl. OObsSBUTH
JBYMEPHBIA MacCUB MO>KHO OJTHUM U3 IPEII0KEHHBIX CIIOCOOOB:

THUII[,] UMSI_MAacCHBa;

Tun[,] uMs_MaccuBa = new TuI|[pa3mepl, pasmep2];

Tut[,] ums_MaccuBa = { {3MeMeHTHI 1-0i cTpOKHU}, ..., {3MEMEHTHI N-OU CTPOKHU} };

Tur[,] uMs_MaccuBa = new TwIl|,] { {3memenTsI 1-0# cTpoku},

..., {IJIIEMEHTHI N-0H CTPOKH } };

8. kadecTBe mpHMepa PacCMOTPHM KOJ, KOTOPBIH CTPOHT «TaOJIUIy YMHOXCHHUS» — KaxKIas
A4erika OyAeT copepKaTh 3HaUE€HHE, pAaBHOE IPOU3BEJCHUIO HOMEpa CTPOKH U HOMepa cToj0ua:

9. OOmsBireHue NByXMepHOro Maccusa int[,] mul = new int[10,10];

10. 3amonHeHue MaccuBa

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

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

mulli, j] =1*j;

DaemenT ynpaienus DataGridView

[Ipu pabore ¢ ABYXMEpHBIMH MAacCHBaMU BBOJA W BBIBOJ HMH(OpPMANWK Ha DKpaH YAOOHO
OpraHM30BBIBAaTh B BHIE Tabuuil. DiemeHT ynpasienus DataGridView moxker ObITh UCTIONB30BaH s
oToOpakeHHs WHPOPMAIMK B BUIE ABYMEPHOH TaOomuipl. [ oOpameHus K saeiike B 3TOM dIIEMEHTe
HEOOXOMMO YKa3aTh HOMEp CTPOKH B HOMep ctonbia. Hanpumep:

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

DTOT KOJ 3aMUIIET BO BTOPYIO CTPOKY U CEbMOM cToNOEI] 3HAK 3BE310UKH.

Ilopsiiok BbINOIHEHUS 3a1aHUS

14.xone BBIIONHEHUS 3aJlaHHsl HYXKHO CO37aTh MPOTpaMMy IJisi ONpeesICHHsI LeIOUYUCICHHON
Mmatpuibl 15%15. PazpaboTats 00pabOTUYMK KHOIIKH, KOTOPBIH OyJeT NCKaTh MUHUMAIBHBIN SJIEMEHT Ha
JOIOJTHUTEIBHON AMAroHaau MaTpHuubl. Pe3ynbpTaTr BeIBECTH B TEKCTOBOE IOJIE.

OKHO IporpaMmsbl MPUBEAECHO Ha puc. 5.2.

TekcT 00paboTUMKa COOBITHSI HAXKATHS Ha KHOIIKY CJIEyeT HUXKE.

-

a5 Marpuusl l = | = l_-c:hr

» Bl 23 (]2 [18]s3]47]47]67]-0[70 [4 [56 [50]
147 [33 | 51]-36[17 |3 |97 |-38(-29]96 |67 |69 | 56|28 |-88]
\67(35 |65|-95(15 |-98|12 |56 |11 |-44|-96|-32|-96 |-100 |20 |
150 |-28(-13[35 [-100(-57|-33 |71 |-35|63 |30 [66 [ 68|27 |-36]
149 |-97|60 |59(99 |6 |34 |2 |60|53|66|77 [37 |92 [12]
|72/93 [-39[50 [55 |61 [-19/8 |-9 [-92[66 [63 [70 [59 |85 |
\64|20|72|54|7 |99/8 |62 |-99|-75/-85|73 |-53]-13 [e5 |
\75(30 |63 [52 [35 [37 [5 [-19|-19]3 [33|6 [-32]68 |67]
131 (64 |44 /45|89 [54 (a8 |9 [0 [11 |20 [-70|41]24 |-70]
187 |66|-7926 |82 64|99 [82|6 |-53[31 |98 [46 [42 [61]
6 |61(30 |68 |6 |49(16 |92 |-24|89|-23|62|37|60 |-85]
17 | 55|57 [49|15 [67]-27]42 |51]97 |31 [45 |50 |-93 [-20]
55 |98 |48 |40|-96 |-19]1 |9 |70|78 [-20|59/44 [15 [5 |
197 [36 |77 |9 [40 [15]|59|6 |-73]|-94|67|4 [19]71 [62]

% |5 |65 (85|96 |45 |26|-10|-98|-65/34 |93 |53 |26 |-28 |56

l MyCcK PesynbTat: 66

Puc. 5.2. OxHo nporpammsl 11t pabOTBI C JBYXMEPHBIM MacCHBOM
private void buttonl_Click(object sender, EventArgs e)
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{
dataGridViewl.RowCount = 15; /I Kon-Bo cTpok

dataGridViewl.ColumnCount = 15; // Kon-Bo crombmor int[,] a = new int[15,15]; //
WNuunnmanusupyem mMaccus int i,j;

//3amomHsieM MaTpHIy ciydaitHeIMu arciamu Random rand = new Random();

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

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

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

1. BeiBoaum matpuity B dataGridViewl for (i = 0; i < 15; i++)

for (j = 0; j < 15; j++) dataGridView1.Rowsl[i].Cells[j].Value =

a[i, j]. ToString();

2. [Tonck MakCUMaIbHOTO JIEMEHTA

3. Ha JIONOJIHUTEIBHON AHaroHanu

int m = int.MinValue;

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

|f @afi, 14 —i]>m) m=a[i, 14 - iJ;

BBIBOJIUM pPE3yNbTaT

textBoxl Text = Convert.ToString(m); }

3anaHue HA IPAKTHYECKYIO padoTy

HNupuBuayanbHble 3agaHus

1. Hana marpuna A(3,4). HaiiTu HauMeHbIIHMI SIIEMEHT B KaXAOH CTPOKE MAaTpHIIBL.
BriBecTr HCXOHYIO MaTPUILy U PE3YJIbTAThl BHIYHCICHHUH.

2. Jlana marpuma A(3,3). Berumcnaute cymMmy BTOpO CTPOKHM M IPOU3BEIEHHE MEPBOTO
cTonbna. BeiBecTH HCXOIHYIO MaTPHILy U pe3yIbTaThl BEIYMCICHUH.

3.  Bwrumcnute cymmy S aneMeHTOB TnaBHOM auaroHanu MaTpuisl B(10,10). Ecoun S>10, To
MCXOMHYI0 MaTpuily mpeobpaszoBatk mo (opmyiae by = bjj + 13.5; ecm S<=10, To bjj = bj? — 1.5.
BriBectu cymmy S U mpeoOpa3oBaHHYIO MaTpHILY.

4.  Jlana matpuna F(15,15). BeiBecTn HOMep u cpeqHee apuMeTHIECKOE 3JIEMEHTOB CTPOKH,
HaunHatomeics ¢ 1. Ecnu Takol cTpoKu HET, TO BbIBeCTH coolIeHne «CTPOKH HET».

5.  Jlama wmatpuna F(7,7). HaliTu HamMmeHbIIMH 3JIEMEHT B KaxaoM cTosOIe. BriBecTn
MaTpUILly U HallIeHHbIE DJIEMEHTHI.

6. Haiitn HamOonbIMii 3J€MEHT TJaBHOW mauaroHamu Matpunbl A(15,15) u BeiBecTH BCIO
CTPOKY, B KOTOPOIl OH HAXOJUTCS.

7. Haiitn HamOombIIne 3J€MEHTHl Kaxaoil cTpoku marpuubl Z(16,16) momecTuTh HUX Ha
TJIABHYIO AMAroHajib. BEIBECTH MOMYyYEHHYIO MaTpHILy.

8. Haiitm wambompmmit smement matpuisl A(10,10) n 3ammcate HynH B Ty CTPOKY H
CTOJOEI, TJIe OH HAXOJUTCA. BriBeCcTH HAaMOONBIIHIA SIEMEHT, HCXOIHYIO U MOIyYSeHHYI0 MaTPHILy.

9. Jlana marpumna R(9,9). HaiitTn HauMeHbIIUH 3JIEMEHT B KaXKI0H CTPOKE U 3allucaTh €ro Ha
MECTO IIEPBOTO IEMEHTA CTPOKU. BBIBECTH HCXOAHYIO U TOIYYEHHYIO MaTPULIBL.

10. BpuuciuTh KONMM4ecTBO H MOJOXHUTENBHBIX AJIEMEHTOB MOCIETHETO CTOJIONA MaTPHIIBI
X(5,5). Ecnmu H < 3, To BBIBECTH BCE MOJOKUTEIBHBIC JIEMEHTHI MAaTpHUIlbl, eciim H>=3, To BeIBeCTH
CYMMY 3JIEMEHTOB I'MIABHOM THaroHAIN MaTPHLIBL.

11. BbUUCIATH, U BBIBECTH CYMMY 3JeMeHTOB Matpullsl A(12,12), pac-TIOJOXEHHBIX Hai
TJIaBHOM TMaroHajbio0 MaTPHUIBL.

12. Haiitu HOMep cronOLa MaTpHUIbBl, B KOTOPOM HAXOIWTCS HaWMEHbLIEE KOJINYECTBO
MOJIOKUTENBHBIX 3JIEMEHTOB.

13. [Han nByxmepHbIit MaccuB 20 x 20 1eIOYMCIIEHHBIX 3MeMeHTOB. Haiinute Bce OKaIbHbIC
MaKCUMYMBI. (DJIeMEHT SBISIETCS JIOKATBHBIM MaKCUMYMOM, €CITH OH HE UMEET cocellei, OONBIINX, YeM
OH caMm).

14. [lama matpuma 7 X 7. HaiiTu HamOONBIIHMIA DJIEMEHT CpelIH CTOANMX Ha TJIABHOH U
MOOOYHOW IHAroHaIAX W TOMEHATh €ro MECTaMH C DJEMEHTOM, CTOSIIMM Ha TEPEeCcCeUeHHH 3THX
JIMaroHajcH.

15. 3apmana matpuna, conepxamast N ctpok 1 M cronduos. CenmoBoi TOUKOH 3TOM MaTpULIbI
HA30BEM JJIEMEHT, KOTOPBIA OJHOBPEMEHHO SBIIETCS MUHUMYMOM B CBOEH CTPOKE W MAaKCHMyMOM B
cBoeM croinbore. Haiinnre KoTM4ecTBO CENIOBBIX TOUEK 3alaHHOW MaTPHUIIBL.

16. [Hana xBagpatHas marpuua 10 x 10. Peamusyiite mporpamMmy sl TpaHCIIOHHPOBAHHUS
MaTpPHIIBI IO TIIABHOM M TOOOYHOM THArOHAJISIM.
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17. Tpebyercss coBepIIUTh 00X0A KBaJAPAaTHON MATPHIILI IO CITUPAIX TaK, KaK IOKa3aHO Ha
PHICYHKE: 3allOJIHEHHE MPOUCXOUT C CIUHHUIBI U3 JIEBOI'O BEPXHETO yria M 3aKaHYMBAETCS B LIEHTPE
unciom N2, rae N — nopsgok Matpuisl. Peanusyiite mporpamMmy mist Matpuist 10 x 10,

112|3]14]5
16 |17 |1B |19 | 6
15124 |25 (20| 7
M4 |2B3|23)121 )8
13112 |11 J10 ) @

18. TpeOyercs 3amoaHUTH 3MEWKON KBagpaTHYH) MATPHIy TaK, KaKk MOKa3aHO HA PUCYHKE:
3aMOJTHEHNE MPOUCXOJIUT C CIUHHUIBI M3 JIGBOTO BEPXHETO yIiia M 3aKAaHYMBACTCS B MPABOM HIDKHEM
guciom N2, rae N — nmopsiok MaTpunsl. Peanmusyiite nporpammy mist matpuist 10 % 10.

L]13]4]|10
21517211
6|8 |I2]15
FII3|14]16

19. Jlana maxmartHas nocka (marpuiia 8 x 8). Pa3paGorarh mporpammy, MOKa3bIBaIOIIYIO
MI0CJIEOBATENbHOCTh XOJOB KOHEM C HPOM3BOJBHOM KIeTKH. KOHb XOIUT B COOTBETCTBHH C
[IaXMaTHBIMU IpaBWJIaMH, HO B IPOU3BOJIBHYIO CTOPOHY (CI€HEpHUpOBaTh CiIydaiHbIM oOpasom). B
KJIETKY, C KOTOpPOW HAUYMHAETCS XOJ, BBIBOJMUTCS €AUHULA. B KIETKy, B KOTOPYIO HIET Jajiee KOHb,
3aMMCBIBACTCA ABOMKA M T. J. XOOUTh KOHEM Ha KJIETKH, Ha KOTOPBIX YK€ MOOBIBAJI KOHb, HEJb3SI.
ANTOpUTM OCTaHaBIMBAaeT paboTy, KOr/a KOHEM XOIUTh HeKyAa. MakcuManbHas OCiIe0BaTeIbHOCTD
X010B — 64.

20. TIpoBepka Ha CHMMATHYHOCTh. PaccMOTpuM TaOIMIly, COAEpKAalIyld N CTPOK U m
CTOJIOIOB, B KaXIOW KJIETKE KOTOPOH pPacIlojioeH HONb Wid eauHuia. HazoBem Takyro Tabmuiry
CHMHaTH‘-IHOfI, €ClIi B HEell HEeT HH OAHOI'0 KBaapara 2 Ha 2, 3allOJIHCHHOI'O0 LCJIMKOM HYJIIMH WA
LEIMKOM einHuIIamMu. Tak, Hanpumep, Tabuia 4 Ha 4, pacroioKEHHAs CJIEBa, SIBJISICTCS CUMITATUYHOM,
a pacroio’KeHHas cripaBa Tabnuia 3 Ha 3 — He SBIIeTCS.

it [l
N ‘: ‘1' :
o | 0 7] 0 |
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IIpakTHyeckas padora Ne6 «Padora co cTpoxkaMm»

Heas pa6oThl: W3yddTh TpaBuiia paboThl ¢ dieMeHTOM yrpasienus ListBox. Hamucars
nporpaMmy AJist paboThl CO CTPOKAMH.

CTpoKoBbBIii THII JAHHBIX

Jlnst xpaHeHust CTpok B si3bike C# ucmosb3yercst Tum String. YtoObl 00bsIBUTH (1, KaK MPABHIIO,
Cpa3y MHUIHMAIU3UPOBATh) CTPOKOBYIO IEPEMEHHYIO, MOXHO HAIUCATh CIEIYIOLINNA KO

string a = "Tekcr™;

string b = "crpoku™;

Han ctpokamu MOKHO BBITIOJHSTH OIEPALMIO CIOXKEHHUS — B 9TOM CIlIydae TEKCT OJHOW CTPOKH
Oyzet mo0OaBieH K TEKCTy APYTrou:

stringc=a+"" +b; // Pesynprar: Tekct cTtpoku

Tumn string Ha camoM Jere SIBISeTCs ICEBJOHUMOM TS Kitacca String, ¢ moMOIIbI0 KOTOPOro Haj
CTPOKAaMH MOJKHO BBINOJNHATH psifi Oosee cioxHbIX omeparmid. Hanpumep, meron IndexOf moxer
OCYLIECTBIISITh TIOMCK MOJACTPOKH B CTPOKe, a Meroi Substring Bo3BpaiiaeT 4acTb CTPOKH yKa3aHHOM
JUIMHBI, HAYMHAS C YKA3aHHON MO3ULH:

string a = "ABCDEFGHIJKLMNOPQRSTUVWXYZ";

int index = a.IndexOf("OP"); // Pe3ynbrat: 14 (cuer c 0)

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

Ecnu tpebyeTcsa 100aBUTh B CTPOKY CHELUAIBHBIE CUMBOJIBIL, 3TO MOYKHO CHAEJIATh C TOMOIIBIO
escape-mocyue10BaTeIbHOCTEH, HAYMHAIOMIUXCSA ¢ 00PaTHOTO CIIdIIA!

o \"—Kaspruka.
\\ — O6parHast kocas yepTa.
\n — Hogast cTpoka.
\r — Bo3BpaT KapeTKH.
\t — I'opu3oHTaIBHAS TAOYISLIHSL.

BoJee 3¢ dexTnBHasSE padoTa cO CTPOKAMU

Ctpoku Tuma String mpeactaBisioT co00i HEM3MEHseMbIe 0OBEKTBI: MOCIE TOr0, KaKk CTPOKa
WHHULIMAIM3UPOBaHA, H3MEHUTH €€ YK€ Hellb3sl. PaccMoTpuM i1st mpuMepa CeAyomui Ko

string s = "Hello, ";

s +="world!";

31ech KOMITWIIATOP CO3JAaeT B MaMSTH CTPOKOBBI OOBEKT M MHULHMAIU3UPYET €ro CTPOKOH
«Hello, », a 3arem co3maer Apyroil CTPOKOBBIA OOBEKT W MHHIUAIM3UPYET €r0 3HAUYCHHEM MEepPBOrO
o0BbeKTa U HOBOM cTpokoit «worldly, a 3aTem 3ameHsieT 3HaUYeHHE MEPEMEHHOM S Ha HOBBI 00BEKT. B
pe3yibTaTe CTPOKa S COAEPKUT MMEHHO TO, YTO XOTEN MPOIPAMMHMCT, OA-HAKO B MaMATH OCTaeTCs U
U3Ha4YaJIbHBINA 00BEKT co cTpokoii «Hello, ». KoneuHo, co BpeMeHeM cOOPIINK Mycopa YHUYTOXKHT 3TOT
0ecx03HbII 00BEKT, OJJHAKO €CIIM B MpOrpamMMe WAET MHTEHCHBHAs paboTa CO CTPOKaMH, TO TaKHX
0eCX03HBIX 00BEKTOB MOXKET OKa3aThCsl O4eHb MHOro. Kak mpaBuiio, 5TO HEraTMBHO CKa3bIBAeTCsl Ha
MPOU3BOJUTENBHOCTH MPOTPAMMBI U 00beMe MOTPEOIIIEMOH €10 MaMsITH.

Uto0bl KOMIHIIATOP HE CO3/1aBajl KAXKBIH pa3 HOBBIH CTPOKOBBIH 00BEKT, Pa3pab0OTUHKH SI3bIKa
C# BBenu apyroit ctpokoBsiit kiacc: StringBuilder. IprBeneHHbIi Bbillie TPUMEp € HCIOIb30BAHHEM
3TOTO KJ1acca OyIeT BBIMJISIETh CIEAYIOMINM 00pa3oM:

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

KOHe'—IHO, BU3YAJIbHO 3TOT KO BBITJIAJUT 60.]'[66 CJIOKHBIM, 3aTO IIPHU aKTUBHOM U CII0JIb30BAHUHN
CTPOK B Iporpamme oH OyJeT ropasno s dextuBHee. [lomnMo 1o6aBiieHNs CTPOKH K CYIIECTBYIOIIEMY
oobekty (Append) kinace StringBuilder nmeer eitie psizt Moae3HbIX METOIOB:

e Insert: BcTaBisieT yKa3aHHBIN TEKCT B HYKHYIO TIO3ULUIO UCXOIHON CTPOKU

e Remove: ynanseT yacTb CTPOKU

e Replace: 3ameHsieT yka3aHHBIIl TEKCT B CTPOKE Ha JIPyroOM.

Ecnu HyxHO TpeoOpa3zoBath 00bekT StringBuilder B oObruHyr0 CTPOKY, TO IS 3TOr0 MOXHO
UCIIOJIb30BaTh MeTox ToString():

StringBuilder s = new StringBuilder("sI6;m0k0"); string a = s.ToString();

DyemenT ynpasjenus ListBox

OnemenT ynpasnenus ListBox npeacrapisier co0oii ClIMCOK, 3JIEMEHTHI KOTOPOTO BRIOHPAIOTCS
NPy MOMOIIM KJIaBHATyphl WM Mbld. CIHMCOK 3JIe-MEHTOB 3aJaeTcsi CBOWCTBOM Items. Items — sto
JJIEMEHT, KOTOPBI HMEET CBOM CBOWCTBA M cBOM MeToAbl. Metoan Add, RemoveAt u Insert ucross3y-
FOTCS IS I00ABIICHUS, YIaJICHHS U BCTABKU DJIEMEHTOB.
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O0bexT Items xpanuT 00BEKTHI, HaxoAsImHecs B ciucKe. OOBEKT MOXKET OBITH JITOOBIM KJIaCCOM
— IaHHBIE KJacca IpeobpasyroTes s 0TOOpaXKeHHs B CTPOKOBOE MpeacTaBiaenne merogom T0String().
B namem cnyuyae B kadecT-Be 00beKTa OYAyT BBICTYHaTh CTpOKU. OIHAKO, MOCKOJIBKY 00BekT Items
Xpa-HUT 00BEKTHI, IPUBEICHHBIC K THITy ODject, mepes MCIONb30BaHUEM HEOOXO-AUMO TPUBECTH HX
00paTHO K M3HAYAILHOMY THITY, B HaIlleM Ciry4ae String:

string a = (string)listBox1.l1tems[0];

Jlnst onipeziesieHust HoMepa BBIICICHHOT0 dJIEMEHTa UCTIoNb3yeTcst cBoiicTBO SelectedIndex.

IMops10K BHINOIHEHUS] MHAUBUIYAJTbHOT0 32 1aHUS

3amanue: HamucaTte mporpamMmy IMojcyeTa Ymcia CIIOB B HPOM3BOJIBHON CTpoke. B kadectse
pasenuTens MOXKeT ObITh JI000e yrcino mpo-0enoB. [l BBoma CTPOK MCmonb3oBaTh ListBox. Ctpoku
BBOJSTCS Ha JTame NPOCKTHPOBaHHUS (OPMBI, HCIIONL3Yys OKHO CBOMCTB. BwIBOJ pe3ynbTara op-
ranu3oBath B MeTKy Label.

[lanens nuanora OyieT UMETh BU:

-

a-! OBpaboTka cTpok [EJ@i_&J
Mama mMbina pamy
MpuseT, mup!
TOMCKMIA NOAMTEXHMYECKIIA YHUBEDCUTET
Visual C#
[Myex Konuuectso npobenos = 2

Puc. 6.1. OxHo nporpaMmmbl 00pabOTKH CTPOK

Tekct 00paboTunka HaxaTusi KHOMKU «[1yck» mpuBeIeH HHIXKe.

private void button1_Click(object sender, EventArgs e)

{

[Tonyuaem HOMep BbIIeAeHHOM cTpoku int index = listBox1.SelectedIndex;

CunThIBaeM CTPOKY B IIEpeMEHHYIO Str

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

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

CuutaeM, 4TO KOJUUECTBO Mpobeior pasHo 0 int count = 0;

YcTaHaBIMBaEM CYETYUK CUMBOJIOB B ()

inti=0;

1 Opranunzyem UK Tiepebopa BceX CUMBOJIOB B cTpoke while (i < len)

{

Ecnu nanmm npo0Ger, To yBenmu4uBaeM

cueT4uK npobenos Ha 1

if (str[i] =="")

count++;

i++;

}

labell.Text = "KonunuectBo mpobernos = " + count. ToString();

}

3agaHue HA MPAKTHYECKYIO padoTy

Bo Bcex 3amaHMsAX MCXOIHBIE JaHHBIE BBOANUTE ¢ TOMOIIBI0 ListBOX. CTpoku BBOASTCS Ha dTaIe
MPOCKTHPOBaHUsI (HOPMBI, UCIONB3Ys OKHO CBOWCTB. BBIBO/I pe3ynbraTa oprannu3oBath B MeTKy Label.

NupuBuayanbHble 3a1aHUs
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1. [lama cTpoka, cocTosmas u3 Tpynn Hyned u eauHuIl. [locyuTarh KOJTWYIECTBO HYyJICH U

€MHHLI.

[TocunTaTh B CTPOKE KOJMYECTBO CIIOB.

Haiitu konuuecTBO 3HaKOB IPENMHAHUA B ICXOJHOH CTPOKE.

Hana ctpoka cumMBOJIOB. BeIBeCTH Ha 3KpaH IUQPHI, COEPIKAIINECS B CTPOKE.

Hana crtpoka cumBoioB. ChopMHUPOBaTH HOBYHO CTPOKY, B KOTOPYIO BKIIOYHTH BCE
CHMBOJIBI ICXOJTHOM CTPOKH, CTOSIIIME HAa YETHBIX MecTax. [Ipr 3ToM noJkeH ObITh 00paTHBIN TOPSI0K
CJIETOBaHMSI CHMBOJIOB 10 OT-HOIIECHHUS K UCXOJTHOM CTPOKE.

6. CdopmupoBaTh U BBIBECTH JBE HOBBIX CTPOKH Ha OCHOBE BXOJHOW CTPOKH CHMBOJIOB. B
NEPBYI0 CTPOKY BKJIIOYUTH BCE CHUMBOJBI, CTOSIIIUE HA YETHBIX MECTaX, BO BTOPYIO — CHMBOJEI,
CTOSIIIVE HAa HEYETHBIX MECTAaX B UCXOIHOU CTPOKE.

7.  JlaHa CTpOKa CHMBOJIOB, COCTOSIIAS M3 MPOW3BOIBHBIX NECATUIHBIX (P, pa3IeIeHHbIX
npobenaMu. BbIBecTH KOTMYECTBO YETHBIX YHCEN B 3TOM CTPOKE.

8. Jlama ctpoka cumBONOB. BhIBecTH Ha 3KpaH KOJMYECTBO CTPOYHBIX PYCCKHX OYKB,
BXOJISIIIIUX B 3Ty CTPOKY.

9. CdopmupoBaTh U BBIBECTH TPH HOBBIX CTPOKH Ha OCHOBE BXOJHOW CTPOKH CHMBOJIOB. B
MEPBYI0 CTPOKY BKJIIOYHMTH BCE IUQPBI, BO BTOPYI) — BCE 3HAKM NPCIUHAHMS: TOYKHU, 3aIsIThHIC,
JIBOETOYHSA, TOYKH C 3aISTON, BOCKIUIATEIHHBIE W BOIPOCHTEIBHBIE 3HAKH, B TPETHIO CTPOKY — BCE
OCTaJIbHbIE CUMBOJIBL. Hanmpumep, BXoAHAasi CTpOKa COAEPKUT: «BbIXOAHBIE AHU: 1, 2 siH-Baps, 8 MaprTa,
1 mas1, 9 mast!», mociae 00pabOTKHU mepBas cTpoka OyAeT co-aepkarth: «12819y», BTOpas CTpoKa: «:,,,!»,
TPEThs CTPOKA: «BBIXOJHBIC JHU AHBAPSA MapTa Mas Masi».

10. /laHa cTpoka CHMBOIIOB. BeIBecTH Ha KpaH TOJBKO CTPOYHEIE PYCCKUE OYKBEI, BXO/SIIUE
B 3Ty CTPOKY.

11. [lana cTpoka CHMBOJIOB, COCTOSIIAsl M3 TMPOWU3BOJIBHOTO TEKCTAa HA AHTJIIMHUCKOM SI3BIKE,
CJIOBa pa3ieieHsl npodenaMu. B kaxkiom cioBe 3aMe-HHUTh NIEPBYIO OYKBY Ha MPOIMUCHYIO.

12. JlaHa cTpoka CHMBOIIOB, COCTOSIIAsl M3 MPOW3BOJIHFHOTO TEKCTA HA AHTIIMICKOM S3BIKE,
CJIOBa pa3zieNieHbl Ipobenamu. Y TaINTh MEPBYI0 OYK-BY B KaXKIIOM CIIOBE.

13. [lana cTpoka CHMBOJIOB, COCTOSIIASl M3 TMPOWU3BOJIBHOTO TEKCTAa HA AHTJIIMHUCKOM SI3BIKE,
cioBa paszzeneHs! npodenamu. [lomeHaTs MecTamu i 1 j-10 OykBeL. [t BBoza i 1 j Ha opMe JOOABUTH
CBOH TIOJIS BBOJIA.

14. [lana cTpoka CHMBOJIOB, COCTOSIIAsl M3 TPOWU3BOJIBHOTO TEKCTA HA AHTIIMHUCKOM SI3BIKE,
CJIOBa pa3JieieHbl mpoderaMu. 3aMeHUTh Bce OYKBHI JIa-TUHCKOTO ani(haBUTa Ha 3HAK «+.

15. JlaHa cTpoka CHMBOJIOB, COep)Kaiasi HEKOTOPBIA TEKCT Ha PYC-CKOM SI3bIKE. 3aMEHUTH
Bce Ooubiue OYKBBI «A» Ha CUMBOII «*».

16. JlaHa cTtpoka CHMBOJIOB, COJEprKallas HEKOTOpBI TekcT. Pa3paborarts mnporpammy,
KOTOpasi ONpE/IeIIsieT, SIBISCTCS TN TaHHBIA TEKCT MaJIHHIPOMOM, T. €. YUTAETCS JIM OH CJIEBa HAIPABO
TaK ke, KaKk M ClpaBa HajeBo (HaIpuMep, «A po3a ymana Ha Jiamy A3opay).

17. [lana cTpoka CHMBOJIOB, COCTOSIIAS M3 TPOWU3BOJIBHOTO TEKCTA HA AHTJIIMHUCKOM SI3BIKE,
cioBa pasfaenensl npoberamu. ChHopMUPOBATH HOBYIO CTPOKY, COCTOSIIYIO M3 YHCEN JUIMH CIIOB B
HCXOJHOM CTPOKE.

18. [lana cTpoka CHMBOJIOB, COCTOSINASI M3 TMPOU3BOJIBLHOTO TEKCTA Ha AHTJIMHCKOM SI3BIKE,
cJioBa pasjienensl npodenamu. [loMeHATh MecTaMu TIEPBYIO U TIOCIIEIHIO OYKBBI KaXI0TO CIIOBA.

19. TIlomeHsTH MECTaMH IEPBOE ¥ BTOPOE CIIOBO B MICXOJIHOM CTPOKE.

20. CdopmupoBaTh HOBYIO CTPOKY, TJie MOMEHATh MECTaMH IEPBOE W MOCJETHEE CIOBO M3
MCXOJTHON CTPOKH.

arwn
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IIpakTuyeckas padora Ne 7 «PabdoTa ¢ JaHHLIMHU THIIA MHOKECTBOY

Heans padorel: OBIaneTh TEXHUKOW COCTABJICHHS MPOTpamMM sl pabOTHl ¢ MHOXKECTBaMHU, €
KOMITWISIIMY | 3aIIMCH Ha AUCK MO 3aJaHHBIM UMEHEM.

Omnepaunu Hag MHOXecTBaMu B LINQ — 3T0 omepamuu 3ampocoB, pe3yabTHPYIOLIHE HAO0OPEI
KOTOPBIX OCHOBBIBAIOTCS HA HAJIMYUK WM OTCYTCTBHH SKBHBAJCHTHBIX 3JIEMEHTOB B OJTHOW WIJIH JIPYTOM
KOJUTIEKITHH (FTd Habope).

Kaxxnpiii OTHenbHBIN 3JEMEHT MHOXKECTBA HE UACHTHU(UIIMPYETCS M C HUM HEJb3s BBINOJHATH
Kakue-oo neiicTBus. JleHCTBHS MOTYT BBITIOJHATHCS TOJIBKO HaJl MHOKECTBOM B IEITOM.

OmnwucaHre MHOXECTB M omepanud Hajax HuMH ONUCHIBAIOT MHOXKECTBA, HCIONB3YS KIFOYEBOE
cioBo set of: Var M: set of Char;

[IpucBouTh 3HaUE€HUE IEPEMEHHON MHOKECTBEHHOTO THUIIAa MOXKHO Tak: M:=[‘a’..’y’]

Jnust  Toro, 4YTOOBI ONPENENUTh, TNPHHAIICKUAT JIA OJCMEHT MHOXECTBY, HCIIOIB3YIOT
3ape3epBUpoBaHHOE coBo in: If ‘s’ in M then...

Hanx MHOXecTBaMM MOKHO BBITIOJHSATH OTIEPALNH:

e OObenunenus (+);

[epeceuenus (*);

Pasnocru (-);

Oneparuu OTHOLIEHHH (=, <>, , <=, >=);
[IpoBepka npuHaICKHOCTH SI€MEHTa MHOKECTBY.

MeToabl  CTaHAAPTHBIX OMEPATOPOB  3aMpOCOB, KOTOPBIC BBITIONHSAIOT —OMEpallMyd  HaJ
MHOXECTBaMH, TICPCUUCIICHBI HUXKE:

Tabnuma 1. MeToasl

Hma metona | Onucanue CunTakcuc JlonoJIHUTEe/IbHbIE
BBIPaKEHHsI 3ampoca | CBelIeHHsI
C#

Distinct VY nanser noBTopsiforuecst | He mpumensiercs Enumerable.Distinct
3HAYEHUS U3 KOJUIEKIIHH. Queryable.Distinct

Uckmouenust | BosBpamaer pasHocTs MHOXECTB, | He nmpumensiercs Enumerable.Except
1. E. DeMeHTHI OJTHOM Queryable.Except
KOJUICKIIH, KOTOpBIE
OTCYTCTBYIOT BO BTOPOIA.

[Tepeceuenne | Bo3ppamraer nepeceuenue | He npumensiercs Enumerable.Intersect
MHOXecTB, T.E.  DieMeHTsl, Queryable.Intersect
HPUCYTCTBYIOIME B KaKAOW H3
JIBYX KOJUIEKIIMIA.

Oo0wenunenne | Bosppamaer oobequnaenue | He mpumensiercs Enumerable.Union
MHOXecTB, T.E. VYHukambpHbIC
SIIEMEHTBI, TMPUCYTCTBYIOIIHE B Queryable.Union
OJIHOM U3 JBYX KOJUIEKLUI.

B Pascal oTcyTCTBYIOT CpeIcTBa BBO/Ia-BbIBO/IA JIEMEHTOB MHOXECTBA, II03TOMY padoTy

[TporpamMmbl HEOOXOIUMO TPOBEPSATH, BBHIMONHSS €€ B IOLIATOBOM PEXHUME M OTCICKHBAS
U3MEHEHHS

3HaueHHH MMEPEMEHHBIX B OKHE MPOCMOTpA:

1. C nomonipto koman e Debug/Add watch 3anats nepemeHHbIe, 3HAYEHHS KOTOPBIX

Heo6xonumo Habmoaats.

2. OTKpBITH OKHO HAOJII0IaEMBIX 3HAUEHUH, BEIOpaB komauxy Debug/Watch, a oxHo pemakropa

VMEHbBIIUTh TaK, YTOOBI OKHA HE MEPEKPBIBAIU IPYT APYTa.

3. YcTaHOBUTB Kypcop Ha TOYKY IPOTPAMMBI, 10 KOTOPOH OHA BBITIOJIHACTCS MPABHIBHO

4. 3amycTUTh MPOrpaMmy JI0 3TOW TOUKH, BeIOpaB komaHy Run/Go to cursor (F4), a 3atem

BHIIONHATE €€ 110 maram ¢ TIoMoIIbpio koManasr Run/Step over (F8), Habmoaast B okHe

3HaueHHs IEPEMECHHBIX.

5. Jlns npepbIBaHuUs poliecca OTIa Ky BeIOpath komanay Run/Program reset (Ctrl+F2)

IIpumep

Program Dem_Mno; {/lemoHCTpauus onepauuii HaJy MHOKECTBaMH }

Type

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

Begin

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

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

D:=d1+d2; {O6benunenue mHoxecTB dlu d2}

D:=d+d3; {O6sequnenne MaOXKeCTB d 1 d3}

D:=d-d2; {Pasumocts MHOKeCTB d 1 d2}

D:=d*d1; {Ilepeceuenue mHoxectB d u d1}

End.

Hanpumep, ucnone3yst onepanuio 00beJUHEHUS, K MHOXECTBY M MOXHO J00aBUTh CUMBOI ‘Z’,
NPEJCTABUB €r0 KaK MHOKECTBO M3 OAHOTO 3neMenTa: M:= M+ ‘z’]. JIubo 3Ty e onepanuio BHIOIHSIET
npouenypa Include(M, °z’). Ilpouenypa Exclude mpennasHaueHa Ui HMCKIIOYEHHS DJIEMEHTA W3
MHOkecTBa. Hampmmep, Exclude(M, °s’) wckimrount cuMBoil ‘s’ W3 MHOkectBa M. KoHCTaHTHI
MHO>KECTBEHHOT'O THIIA 3aITMCHIBAIOT C TTOMOIIBI0 KBaIPaTHBIX CKOOOK M CITMCKA 3JIe- MEHTOB: Abc=[‘A’,
‘B’, ‘C’]; {MuoxectBo u3 tpex OykB} Cifr=[0..9]; {MuoxectBo mudp} P=[] — mycroe MHOXecTBO
OcobenHocTn MHOXecTBa: 1) B HeM MOTyT comepikaThCsl 3JIEMEHTHI TOJIBKO OJHOTO 0a30BOTO THUIIA. 2)
[lopsinok smemMeHTOB MHOKecTBa He ¢ukcupyercs: {7, 3,1}. 3) B MHOxecTBe HE MOXeT OBITH
OJIMHAKOBBIX 37eMeHTOB. 18 2. Brmonnute cnenyrommue ynpaxsHeHus: 1. 3amonHuTe MHOXecTBo NB
CIy4yaltHBIMH 3HaueHUSIMU B Tipenenax oT 0 g0 49. KonnyecTBo 3JIeMEHTOB MHOXKECTBA 3aIpalliiBaeTCs C
KImaBuaTypsl: uses crt; Var nb : set of 1..200; k, n, i: integer; Begin clrscr; nb =[]; {Co3zmaem myctoe
MHOkecTBo} randomize; {[logxirouaem mpouenypy ciydaitneix uucen} Writeln('BBeaute kommndectBo
anementoB MuoxectBa’'); Readln(k); For i:=1 to k do begin n:=Random(50); nb:=nb+[n]; Write(n:3);
end; end. Coxpanure nporpamMmmy B CBOrO manky Ha quck D: P7PR1 2. Jlano MHOecTBO A, comepikariee
3HAKU TPENUHAHKUS aHTIHACKOro aidasuta. BeiBectn MHOKecTBO A Ha skpa: var A: set of char; ch:
char; Begin clrscr; A:=[""",")55 1,27 Writeln('A="); For ch:=#0 to #127 do if ch in A then Write(ch:3);
ReadIn; end. Coxpanure mporpaMmmy B ¢BOIO marnky Ha auck D: P7PR2 3. BeImoaHUTE CaMOCTOSTENBHO .
CocTaBUTh IpOrpamMmy, KOTOpasi MOAETHPYET «IOTOTPoH (5 u3 36)» T.e. CiaydaitHyto BBIOOPKY 5 I1apoB
13 KOHTEHHEepa, colieprkaiiero 36 mapos, MPOHYMEPOBAHHBIX OT €AUHUIIEI 10 36. COXpaHUTh MPOrpaMMy
nox umeHeM P7PR3. 2. JlaHo MHOXXeCTBO A — MHOXXECTBO TJIACHBIX OYKB aHIJIMICKOro ajdaBuTa W
MHOXeCTBO B, cocrosiiiee u3 cuMBOJIOB aHrmiickoro angasuTa: a, o, !, 7. BeIBecTH Ha 3KpaH UCXOIHbIE
MHOxecTBa. Haiitu muoxectBo C, siBstromumcs oObeguHeHueM A u B. CoxpaHuTh mporpammy moj
umeHeMm P7PR4.

3agaHue HA MPAKTHYECKYIO padoTy

1.  Onumute MHOXecTBO Pr(1..20) u moMecTHTe B HETO BCE MPOCTHIe Yncia B auarnazoHe 1..20.

CocTtaBbTe GJI0K-CXEMY.

2. Omummre mHOXecTBO Alf(‘a’..’s’) m momectute B Hero riacHble OykBbel. CocTaBbTe OJIOK-

cXemy.
3. Omummre muoxkectBa M1(1,2) m M2(2,1). CpaBaure MHOecTBa M1 1 M2 Ha paBeHCTBO.
CocTtaBbTe GJI0K-CXEMY.

4.  Omumure mMHOXecTBa M1(‘a’, ‘b)) M2(‘b’, ’a’, ‘c’). CpaBHHTE OBa ITHX MHOXECTBA Ha
HepaBeHCTBO. CocTaBbTE OJIOK-CXEMY.

5. Omummre mHOXectBa M1(‘a’, ‘b’,’c’) M2(‘a’, ‘c’). CpaBHUTE J1Ba STHX MHOXKECTBA C
MCIIOJIb30BaHKUEM onepaiuu >=. CoCTaBbTe OJIOK-CXEMY.

6. Onummre MHoxkectBa MI1(1, 2, 3) M2(1, 2, 3, 4). CpaBHUTE &Ba STHX MHOXKECTBa C
UCTIOJIb30BaHKueM oreparui <=. COCTaBbTe OJIOK-CXEMY.

7. Onummure MHOXecTBa M1(1, 2) M2(5, 6). Ilomyuute pe3yipTupyroniee MHOXecTBO M3=M1-
M2. Onpenenute cogepxutcst B M3 snemenT 7. CocTaBbTe OJIOK-CXEMY.

8. Omummre mHOXecTBa M1(1, 2, 3,4) M2(3, 4, 1). [Tonyunrte pe3ynbTHpYIOIIEe MHOXECTBO
M3=M1-M2. Onpenenute conepxxutcsi B M3 anement 7. CoctaBbTe OIOK-CXEMY.

9. Omnummre mHOX)ecTBa M1(1, 2, 3) M2(1, 4, 2, 5). [lonyuure pe3yabTHPYOIIEEe MHOKECTBO
M3=M1*M2. Onpexnenure conepxurcs B M3 snement 2. CoctaBbTe OI0K-CXEMY.

10. Onwumure MHOxkectBa MI1(1, 2) M2(5, 6). Iloayuure pe3yabTHUPYIOIIEe MHOXXECTBO
M3=M1+M2. Onpenenure conepxurcs B M3 anement 2. CocTaBbTe OJIOK-CXEMY.
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IIpakTuyeckas padora Ne§ «@aiiabpl mocjaeq0BaTeIbLHOro aocryna. THUMU3HPOBaHHBIE
daiian»

Heas padorsi: [lonyuenue HaBBIKOB B paboTe ¢ QyHKIUAMHU.

IlonsaTHe U HA3HAYeHNe PYHKIUH

Jiobass C++-mporpaMma cocTaBisieTcsl U3 "'CTPOUTENBHBIX OJOKOB'", HMEHYEeMbIX (PYHKIIHSIMHU.
OyHKIMST — 3TO MOAIpPOrpaMMa, KOTOpas COAEP)KUT OOHY WM HECKONbKO CH+-MHCTpYKIMH H
BBITIOJTHSIECT OJHY 3a/1a4y.

Kaxnas ¢yHKIus nMeer uMs, KOTOpOE HCIOJIb3yeTcs Aisl ee Bbi3oBa. CBOMM (yHKUIHSIM
MIPOTPAMMHUCT MOXKET J1aBaTh JIFOOBIE MMEHA 3a MCKIFOUYEHHEM MMEHH main(), 3ape3epBUPOBAHHOTO IS
(GYHKLIUH, C KOTOPOH HAYMHAETCS BHIOJTHEHUE MTPOTPAMMBI.

Oynkn — 310 "cTpouTtenbHble 010Kku" C++-porpaMmel.

B C++ vm ogHa QyHKIHS HE MOXKET OBITH BCTpoeHa B Apyryro. OmHa GYHKINS MOKET BHI3BIBATH
ApYyTyIo.

B yxe paccMOTpeHHBIX mpuMepax mporpamMMm QyHKOuUS main() ObUTa eTUHCTBEHHOH, (QYHKIHS
main () — mepBasi GyHKUUs, BBIIOJNHIEMAasi IPH 3alycke mporpamMmbl. Ee Ho/mKHA comepkaTh Kaxaas
C++-nporpamma. @ynkuuum Ob1BaroT AByX TunoB. K mepBoMy Tumy OTHOCSTCS (PyHKLMH, HalMCaHHbIE
nporpaMMuctoM (main() — mpumep QyHKOUHM Takoro tumna). OyHKIUM APYroro TUMa HAaXOASTCS B
crannapTHoi 6mubmmoreke C++-kommnmsaropa -. Komrekuus BctpoeHHbIx ¢ynkimid. Kak npasuno, C++-
MPOrpaMMBbl COAEPKaT Kak (PyHKIMU, HAMCAHHbIC IPOTrPaMMUCTOM, TaK U (PYHKIMHU, IPEIOCTaBIsIEMbIe
KOMITUJISITOPOM.

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

Void myfunc(); // mporotun Gyrknuu myfunc()
Main()

{

Cout << "B ¢yskmmm main() . " ;

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

Cout << "Cnosa B ¢pynkiuu main () ";

}

Void myfunc()

{

Cout << " B ¢ynkmuu myfunc() . ";

}

[Iporpamma pabotaer crnemyrommmM o0pa3oM. BreizpiBaeTcs ¢yHKImS main() ¥ BBIIOJHSAETCS €¢
nepBasi cout-wHCTpyKuus. 3ateM u3 ¢yHkiuun main() BebBacTcs (ynkuus myfunc (). Jns BbzoBa
¢GbyHKIMM B mporpaMMe ykasblBaeTca uUMs (QyHKIMM myfunc, 3a KOTOPBIM CIEAYIOT Hapa KpPYyIJbIX
CkOOOK M TOuka ¢ 3amsarod. 3atem ¢yHKuus myfunc() BBIIONHSAET CBOIO EAMHCTBEHHYIO cout-
WHCTPYKIIMIO ¥ TepejaeT yhpaBieHWe Ha3all (yHKIUM main(), Ipu4yeM TOW CTpOKe Koja, KoTopas
pacroyiokeHa HETOCPEJICTBEHHO 3a BBHIZ0BOM (yHKIWH. Hakonen, QyHKius main() BBIOTHSIET CBOO
BTOPYIO COUt-MHCTPYKLMIO, KOTOPas 3aBepIIaeT BCIO NporpaMmy. Pe3ynbraTsl paboThl IPOTpaMMBI:

B ¢ynkimu main() . B dyskiun myfunc() . CHosa B ¢yHkimmu main().

IIporoTun ¢pyHKuun

[IpotoTyn QyHKIMM O0BSABIAET (QYHKIMIO O €€ ONpeleNieHHs M HCIoib3oBaHus. lIpororun
MO3BOJIIET KOMIWIIATOPY y3HATh THII 3HAYEHUS, BO3BPAILAEMOI0 3TOH (PyHKIMEH, a TaKkKe KOJIMYECTBO U
THUII IAPaMETPOB, KOTOPhIE OHA MOXKET UMeTh. KOMIUIIATOpY HY>KHO 3HATh 3Ty WHPOPMAITHIO JI0 ITEPBOTO
BbI30Ba (yHKuuH. [loaToMy mpororun pacmnonaraercs 10 ¢yHkuuu main (). EquHcTBenHON (yHKUMEH,
KOTOpasi He TpeOyeT NpoToTUIA, ABIsIeTcs main(), IMOCKOJIBKY OHa BCTpOeHa B sI3bIK CH++.

Void myfunc(); // mpotoTHn GpyuKImr myfunc()

Oyukius myfunc () He comepkuT HMHCTpykimioo return. KioweBoe crmoBo void, kotopoe
npeaBapsieT KakK MPOTOTHI, Tak WU ompeneineHue (yHKuuu myfunc(),3asBIsSET O TOM, YTO (QYHKIHS
myfunc () He Bo3Bpamiaer HHUKakoro 3HaueHws. B C++ ¢QyHkumu, He BO3BpamaroIue 3HAYCHUH,
OOBSBIIAIOTCS C UCIIOJIB30BAaHUEM KITFOUEBOT'O CJI0Ba void.

IIpumep mporpamMmmel ¢ pyHKOMAMHU 0e3 MapaMeTpPoB

CocraBuTh mporpammy ¢ (pyHKIMEH, KOTOpash pHCyeT Ha JKpaHe CTPOKY, cocTosmyio u3 80
3BE3/J0YEK.

Void line(void); [MIpororun ¢pyukuu line
Main() //OcHOoBHas QyHKIMSA
{
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Line(); //Be130B (pyHKIMH line

}

//Onpenenenne pyHkuun line
Void line(void)

{

int i;

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

¥

3asaHne HA IPAKTUYECKYIO padoTy

1.

2.

10.

11.

12.

13.

CocTaBuTh mporpaMmy ¢ Tpemsi GyHKUIUSIMH, BBIBOASIIMMHU Ha SKpPaH CTPOKH CHMBOJIOB #,
@,s.

CocTaBuTh IpOrpaMMmy Ui BBIYHMCIICHUS IUIOIIAAM KOJIBLA MO 3HAYCHWUSM BHYTPEHHETO U
BHEIIIHETO PaIUYCOB, UCIIONB3Ysl (YHKUUIO BHIYUCICHUS IUIOMAAN KPyTa.

Hanbl Tpu uensix uucna. Onpepenuts, cymMMa nugp Kotoporo u3 Hux Oombure. [loacuer
CyMMBI I(p OPTaHN30BaATH Yepe3 PYHKIIHIO.

Co3mars TUNNM3UPOBaHHBIN (bailn, coaep)kaluii JaHHBIE O CTYINEHTaX IPyMNIbl: (GaMminsg U
WHUIMAIEl (OHO TOJIEe 3aIllMCH), TOJ pOXKIeHUs, aapec (yaulia, AOM, KBapTUpa), CpeIHUil
Oamn mpu moctyruieHnu. [lepemmcaTe B TEKCTOBBIM W BBIBECTH B siUeHkd 3. TaOmwirbt
JaHHBIE O CTYACHTAaX CO CPEIHUM IMPOXOJHBIM OayioM, 6onbumM 3,8;

Co3naTh TUNU3UPOBAHHBIN (aiii, coaepiKalliuii JaHHBIE O PEAKUX KHUTAX, XPAHSIIUXCS C
OubnuoTreke: Ha3BaHWe, aBTOp ((paMWIMSg W WHHUIMAIBI), TOJI HW3JaHUS, MECTO HW3JaHus,
WHBEHTapHBIA HOMep. [lepenmcars B TEeKCTOBBIN (hailm M BBHIBECTH B stuelky 37. TaOiwibt
JaHHbIE 0 KHUTaX, n3AanHbIX B CankT-IlerepOypre;

Co3naTh TUMM3UPOBAHHBIHN (haiiyl, comepiKalluii TaHHbIC O Peiicax caMOJICTOB: HOMEp peiica,
MYHKT Ha3HA4YCHUs, BpeMsl B IMyTH (ApOOHOE YHMCIIO), THUI CaMoJeTa, BpeMs OTIPABICHUS
(mBa o 3amMcu: Yacel 1 MUHYTHI). [lepenricaTs B TEKCTOBBIN (paifil ¥ BEIBECTH B STUCHKHU
911. Tabnmuip! TaHHBIE O pelicax, BBUICTAIOIIMX TIOCIIE IECSITH Beuepa, HO JI0 TIOIYHOUH;
Co31aTe THITU3UPOBAHHBIN (aiill, collepKalliid JaHHBIE O aBTOOYCHBIX MapUIpyTax: MyHKT
OTIIPaBJICHUS, MYHKT HA3HAYEHUs, BpeMs B ITyTH (ApOOHOE YUCII0), BpEMs OTIIPABICHUS (J1Ba
TOJISL 3aIllMCHU: Yachl U MUHYTHI), KOJIMYECTBO OCTaHOBOK B IyTH. [lepenucaTh B TEKCTOBBIM
daiin u BeIBecTH B stueliku 3. TaOmuiel JaHHbIE O peiicax, Jenarommx 0onee Tpex
OCTaHOBOK B ITyTH;

Co3mare TUNM3UPOBAaHHBIN (aily, comepKalMidi JaHHbIE O HAWMEHOBAHMSAX HPOIYKIHUU
MOJIOK03aBO/1a, TIOCTYIUBIINX B MPOJAXy: Ha3BaHWE MPOAYKTa, JaTa M3TOTOBIEHUS (TpU
HOJISL 3aIlUCH: TOMA, MECALl M YHCIIO), CPOK XPaHEHHUS B JHSX, 3aKyNOYHas IeHa (ApoOHOe
ymucio). llepenucare B TeKCTOBBIM (palil W BhIBeCTH B sielku 31 TaOuuilel JaHHBIE O
MIPOAYKTax, BBIMYIIeHHbIH B utoiie 2004 rona;

Co3naTe TUNHM3MPOBaHHBIN (aiin, cojepkamuii JaHHbIE O (UpPMax: Ha3zBaHHE QUPMBI,
daMwisg ¥ MHUINMABl Biajenblia (OIHO ToJe), aupec (TpH TOJS: TOpOJ, YIWIA, IOM),
tenedon. Ilepenucarh B TEKCTOBbINM (Daiil M BBIBECTH B sSYCHKH 3J1. TaOMIbI JaHHBIC O
BJaebIax GupM, haMUIns KOTOPBIX HAYMHAETCS ¢ OYKBBI M

Co3mare TUNM3UPOBAHHBIN (ailn, colepkaluii JaHHBIE O aBTOMAIIMHAX, HAXOISIIUXCA B
PO3bICKE: MapKa, LBET, I'Of BBIIIyCKa, HOMEp, JlaTa YroHa (TpH IOJIS: YUCIO, MECSIL, TOx).
[lepenucaTh B TEKCTOBBINA (haili U BBIBECTH B siUeHKW 1. TaOnuIlbl TaHHBIE O MAaIMHAX,
yrHaHHbIX B urone 2002 rona;

Co3paTe TUNU3UPOBAHHBIN (aiiil, cogepiKaliuii JaHHBIE O COTPYAHUKaX GUPMBL: (aMuiInd,
WMSI, OTYECTBO, TOJl POXKIEHUS, TOJKHOCTh, Ol TIOCTYIUIEHHA Ha paboty. [lepemmcats B
TEKCTOBBIN (haiil U BBIBECTH B sideWKM 3. TaOmuWIBl JAaHHBIE O COTPYAHUKAX (DUPMBIL,
yCTpOUBIIUXCS HAa paboTy B mepuoa ¢ 1999 no 2002 rox BKIIOYUTEIHHO;

Co31aTh TUIH3UPOBAHHEIN (aiis, colepKaluii JaHHbIe 0 CIIOPTCMEHaX -TIOBIAX: GpaMuis
W WHUIUANBI, TO0J, TOX POXACHHA, POCT, BEC, JydIlee BpeMs, 3a KOTOpPOE CIIOPTCMEH
npomsiBaeT 50 MetpoB. [lepenncaTs B TEKCTOBBIHN (ailil U BEIBECTH B AYEHKH 371. Tabmumb
JaHHbIE O CIOPTCMEHAX, POCT KOTOPBIX OoJbiie 175 cm;

Co31ars THNMU3WPOBAHHBIN (hailyl, cofepikalinii JaHHble O KIMEHTax aTeibe: (paMwims u
WHUIMABL, afgpec (TpHU TOJA: YJIWIA, JOM, KBapTHpa), BUJ 3aKa3a, CTOMMOCTh 3aKasa.
[lepenucate B TEKCTOBBIA (paiin M BbIBECTH B sYeHKM 371. TaOnuipl AaHHBIE O KIHEHTaX,
MPOXKHUBAIOIINX Ha yiulie MexayHapoIHasl.
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IIpakTuyeckas padora Ne9 «HeTtunusupoBanHbie Gpaiiabn»

Hean padorel: [lonydueHre HABBIKOB B padoTe ¢ (YYHKITUSAMH.

Ha3nayeHue apryMeHTOB (DyHKIHHU

OyHKIMKM MOKHO MEpeAaTh OJHO WM HECKOJNBKO 3HaueHHU. 3HaueHue, nepeaaBaeMoe GyHKINH,
Ha3bIBAETCS apIyMEHTOM. APryMeHT — 3TO 3HaueHHe, IeperaBaeMoe (YyHKINUHU NP BBI30BE.

PaccmoTpum nporpammy, Kotopasi sl 0ToOpakeHus1 aDCOIIOTHOTO 3HAYCHMS YHCIIa HCIIOIb3yEeT
CTaHJapTHYIO OnbnIroTeuHyto ¢pyHkuuio abs(). OTa QyHKUUS TPUHUMAET OAWH apryMEHT, mpeolpasyer
€ro B a0COJIFOTHOE 3HAYEHUE U BO3BPAILAET PE3YNIbTaT.

Main()

{

Cout << abs(-10);

}

3neck GpyHknuu abs() B kauecTBe aprymeHTa nepenaercs uucio -10. @ynakius abs() npuHUMaeT
9TOT apryMeHT MPH BHI30BE U BO3BpALIaeT €ro adCONOTHOE 3HAYCHUE, KOTOPOE B IaHHOM CIIydae PaBHO
gucity 10. Ecnam ¢yHKOMA NOpHHEMAaeT apryMeHT, OH YKa3bIBaeTCsl BHYTPH KpYTIBIX CKOOOK,
PacToI0KEHHBIX Cpa3y MOCiIe UMEHHN (PYHKIINH.

PaccmaTpuBaemas nporpammMa Bkitouaet 3arojioBok <stdlib.h>. On HeoOxoauM 1 00ecIIeYeHuUs
BO3MOXKHOCTH BbI30Ba (pyHKIuu abs(). Kaxneii pas, korma ucnoib3yercs OmOnmoTedHas (yHKIWS, B
MporpaMMy HEOOXOIWMO BKJIIOYAaTh COOTBETCTBYIOIIMH 3aroJIOBOK, KOTOPBIA IOMHMO IIPOYeH
WHQOPMAIUH, COAECPKUT MIPOTOTHIT OUOITNOTEUHON (PYHKIUH.

IlepenaBaemble mapaMmeTpsl

IMapamerp — 5TO ompenenseMas QpyHKIHEH TepeMeHHas, KOTopas MPUHUMAET MepelaBaeMbIi
(bYHKIUH apTyMeHT.

[lpu cozmanuu QyHKIUH, KOTOpash NMPUHAMAET OIMH MM HECKOJIBKO apryMEHTOB, HHOTIA
HEOOXOMMO OOBSBHUTH MIEPEMEHHBIE, KOTOPhIE OyIyT XpaHUTh 3HAYCHHUS apTyMEHTOB. DTH IepEeMEHHEIE
Ha3bIBalOTCS mapamerpamu ¢yHKIMH. Hampumep, crnemyrommas (QyHKIUS BBIBOJAUT IPOHM3BEICHUE JIBYX
LEJIOYUCIICHHBIX apTyMEHTOB, ITepeaBaeMbIX (DYHKIIUH MPH €€ BBI30BE.

Void mul(int x, int y)

éout <<xFy<<"";

}

[Ipu kaxkgoMm BeBoBe GyHKIMH Mmul() BBINOIHSIETCS YMHOXKEHHE 3HAYCHUS, IEepelaHHOro
mapaMeTpy X, Ha 3HaueHHe, IMepeJaHHOe IapaMmerpy y. PaccMoTpuMm mporpammy, KOTopas
JIEMOHCTPHPYET UCTob30Banue ¢pynkimu mul().

Void mul(int x, int y); [l Tiporotumn Gyrkmmu mul() .

Main()

{

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

Mul(5, 6);

Mul (8, 9);

}

Ora mporpamma BeiBeneT Ha 3kpaH yucna 200, 30 u 72. Ilpu BeoBe Qynakuuu mul() C++-
KOMITIJIATOP KOMUPYET 3HaUEHUE KaXKIOTO apryMeHTa B COOTBETCTBYIOIINH NapameTp. B maHHOM citydae

npy mepBoM BbI3oBe ¢yHKIuE mul() uncino 10 xomupyercss B MepeMeHHYI X, a yucio 20 — B
nepeMeHHyo y. [Ipu BropoMm BeI30Be 5 Komupyertcs B X, a 6 — B y. IIpu TpeTbeM BbI30BE § KONTUPYETCS B
X,a9—BYy.

3.3. @ynxyuu, 6o3epawjaroujue 3Ha4eHus

B C++ nns Bo3Bpara 3Ha4eHUs: U3 GYHKIUH UCTIONB3YeTCS MHCTPYKIMS return. OOmmid ¢popmar
9TOH MHCTPYKLUH TAKOB:

Return 3naueHnue;

3HaueHue MpeacTaBiIsieT co00i 3HaUeHHEe-Pe3yiIbTaT, BO3BpamaemMoe GyHKIHEH.

Ucnpasum ¢yskumio mul() Tak, 4ToObl OHa BO3Bpallana pe3yJbTaT - MPOU3BEICHHE CBOMX

apryMEHTOB.
Int mul(int X, inty); // IpotoTun ¢pynkuu mul() ¢ pe3yabTaToM
Main()
{ int answer;
Answer = mul(10, 11); //BBI30B ¢ BO3BPaTOM 3HAUCHUS
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Cout << "OtBeT paBeH " << answer;
}
// Dta (yHKIMS BO3BpAIaeT 3HAaYCHUE.
Int mul(int x, int y)
{
Return x *y; // OyHKIHS BO3BpAIIaeT IPOU3BEACHNE X U Y.
}
B srom mpumepe ¢yakmms mul() Bo3Bpamaer pe3yiabTaT BBIYHCICHHS BBIpOKEHUS X*y ¢
MTOMOIIIBIO HHCTPYKIWY return. 3aTeM 3HaYeHHe 3TOr0 pe3yiibTaTa MPHUCBAanBaeTCs IEPEMEHHOMN answer.
[Tockonmbky B 3TOM BepcuH mporpaMmbl ¢yHKimmus mul () BO3BpallaeT 3HAYCHHE, €€ UMS B
ompenesieHMH He TpexaBapsercss ciaoBoMm void. 3pecs ¢yHkuus mul() Bo3BpamjaeT 3HauYCHHUE
[EJOYHNCICHHOTO TUMA. TN 3Ha4YeHHs, BO3BpaIaeMoro (QpyHKIWEH, MPeaIIecTByeT €€ MMEHH, Kak B
MPOTOTHUIIE, TaK U B OIPEICIICHUY.
[Ipu mocTrkeHnM HHCTPYKIHMHK return QyHKIMS HEMEIUICHHO 3aBEpIIAcTCs, a BECh OCTAILHOU KOJI
urHopupyercsi. OYHKIMA MOXET COIEep)KaTh HECKOJNbKO HHCTpPyKnui return. Bo3Bpar w3 QyHKOun
MOJKHO 00€CIeunTh C TIOMOIIBI0 HHCTPYKINH return 0e3 yKazaHWs BO3BPAIa€MOTO 3HAYEHHS, HO TaKyIO
ee GopMy JOMyCTUMO IPUMEHATH TOJILKO JUIsl (DYHKIIHIA, KOTOPhIC HE BO3BPAIIAIOT HUKAKUX 3HAYCHHUM U
0OBSBIICHBI C HCMIOIB30BAaHUEM KITFOYEBOTO CIIOBa void.
IIpumep nporpammbl ¢ QyHKIUSAMH C IapaMeTpaMu
CocTaBuTh porpaMMy HaXOXICHUSI HaNOOIBIEro 3HAYECHUs U3 TPeX BEIWYMH — max (a, b, ).
,Z[HSI €C pPCIICHUA MOXHO HCIIOJIB30BaTh BCIIOMOTaTeJIbHBIN AITOPUTM HaXOXJACHUA MAKCHMaJIbHOI'O
3HAaYEHUS U3 JIBYX, TIOCKOJIBKY CIPaBeUIMBO PaBEHCTBO: max (a, b, ¢) = max (max (a, b), c).
//Onpenenenne BCIIOMOTaTeIbHON QYHKIMH
Int MAX(int X, int y)
{
If (x>y)
Return x;
Else
Return y;
}
//OcHOBHAst PyHKIIUS
Main()
{ int a,b,c,d;
Cout<<"Bsegure a,b,c:";
Cin>>a>>b>>c;
D=MAX (MAX (a, b), ¢);
Cout<<™\nmax (a, b, ¢) ="<<d,;
}
3anaHne HA IPAKTHYECKYIO padoTy
1. CocTaBuTh nmporpamMmmy ¢ (I)YHKHHGP'I, BI)IBO)Z[HHICI\/'I Ha 3KpaH CTPOKY Hy)KHOfI JAJIMHBI HYKHBIM
CHUMBOJIOM. q)}/HKHI/ISI MMPpUHUMACT JIBa IMapaMeTpbl — JIHWHY CTPOKM U CHMBOIJIL.
Bo3sBpaiaembix 3HaUEHHI HET.

2. CocraBuTh ImporpamMMmy JJisl BEIYHACICHHS ITUIOIIAIN KOJIBIIA 110 3HAYEHUSM BHYTPEHHETO U
BHEIIIHETO PAJIUYyCOB, HCIOJb3ys (YHKIMIO BBIUYMUCIACHHS IUIOMIAAM Kpyra. DyHKIUU
nepeaeTcs OJIMH apaMeTp — Painyc U BO3BPAIACTCS PE3YJIbTAaT — BRIYUCICHHAS TUIOIIA b,

3. Hansl Tpu mnensix yucna. Ompenenuts, cymma mudp xoroporo u3 Hux Oonbire. Ilogcuer
cyMMbI (p opraHuzoBaTh depe3 (HYHKIMIO, KOTOpas MMEET JBa BXOJHBIX IapaMmerpa —
CKIIaJIbIBA€MBIC YUCJIa U PEIYJIBTAT — BBIYUCIICHHYIO CYMMY.
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IIpakTHyeckas padora Ne 10 «Opranuzauus npouenyp. Opranuzanus GpyHKIun»

Hear paborsr: ChopMupoBaTh yMEHHS MO HCIOJB30BAHUIO TPOLEAYPHOTO  SI3BIKA
NPOrpaMMHUPOBAHUSL Ui TOCTPOCHUS JIOTMYECKM MPAaBWIBHBIX W 3(QQEKTUBHBIX TPOrpaMM C
WCIIOJIb30BaHUEM CTAHAAPTHBIX (DYHKIMH U MPOLEAYp AJsi pabOTHI CO CTPOKAMH.

Tun String, mpenHa3sHa4YeHHBIA I pabOTBI CO CTPOKAMHU CHMBOJIOB B KoaupoBke Unicode,
siBisieTcst BetpoeHHbM THIIOM C#. EMy cooTBeTcTByeT 0a30BbIit Kitace System.String oubimorexu .Net.
Tun String OTHOCHTCS K CCBUIOYHBIM THIAM, XOTS paboTa ¢ HMM BO MHOTOM HAllOMHHaeT paboTy C
pasmepubiMu Tuamu. C 00bekTOM THma String MokHO paboTaTh MOCHMBOJBHO, T.e. IT03JIeMEHTHO.
Kiacc string obmamaer 6oratbiM HaOOPOM METOMOB ISl CPABHEHHUSI CTPOK, IMOUCKA B CTPOKE U IPYTHX
JeicTBUil co cTpokaMu. Bce MeTobI BO3BpalIalOT CCHUIKY Ha HOBYIO CTPOKY, CO3AaHHYIO B pe3yibTaTe
npeoOpa3oBaHus KOIIMK UCXOJHON CTPOKU. s Toro 4ToObl COXpaHUTh JaHHOE MpeoOpa3oBaHKe, HYKHO
YCTaHOBHTh HAa HErO HOBYIO cChUIKY. OOnacTh HmpHMeHeHMsl THa String — 5TO MOWCK, CpaBHEHHE,
n3BJIeYeHNE HH()OPMALIUU U3 CTPOKH.

Co3zpnaiite HOBOe KOHCOibHOE mpuiokenne ¢ uMeneM Zadl0. CocraBpTe mporpamMmy s
HAaXOKJECHUS KOJIMYECTBA BXOKICHUI CUMBOJIA B CTPOKE U NPOTECTUPYITE €€.

static void Main(string[] args)
1
string a = "kon okono konokona";
Console.Writeline("flava cTpoxa: {@}", a);
char b = "0';
int k = 8;
for (int x=©; x<a.lLength; x++)
{
if (a[x]==b)
{

k++;

¥

Console.Writeline("Cumeon {@} copepwutca B ueid {1} paz”, b, k);
¥

Pucynoxk 10.1. Kox mporpammsl
3. [HonpoOyem 3aMeHHUTh BCe BXOXKICHHUS OYKBBI O Ha OYKBY a.
static void Main(string[] args)
{
string a = "kon okono konokona";
Console.WritelLine("flana cTpoka: {0}", a);
char b = '0';
char.c:= "a’;
int k = 0;
for (int x=0; x<a.lLength; x++)
{
if (a[x]==b)
{
alx]=c;

¥

Console.WriteLine("Cumson {0} comepxutca B8 weir {1} paz", b, k);
¥
Pucynox 10.2. Kox mporpamMmsr
3anycTuTh mporpaMmy OyaeT He BO3MOXKHO. KoMmumisTop 3amperiaer HampsIMyl H3MEHSTb
3HA4YCHUC CTPOKHU.

Cnuncok ownbok > B
b ‘ Q 1 owwmbka ‘ ! TMpeaynpexaeruii: 0 | CoobuieHuii: 0 Momck No cnuncky owmMboK P~
Onucaxve Davin ~ Cip.. « Cro.. - [poekt -

=S

(X]1 HeBo3MOXHO NPUCEOUTL 3HaUEHWEe CBOMCTBY UAW MHAEKCATOPY Program.cs 22

"string.this[int]" -- AocTyn TOALKO ANA UTeHMA

Pucynok 10.3. Ommbka
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Crpoxossrit Tumn Stringbuilder ompenenen B mpocrpancTBe umen System.Text u mpenHasHaueH
JUISL CO3JJaHMS CTPOK, 3HAYCHHE KOTOPBIX MOKHO M3MEHTh. OOBEKTHI JAHHOTO Kilacca BCEr/ia CO3IaloTCs
C MOMOIIBIO SBHOTO BBI30Ba KOHCTPYKTOpa Kiacca, T.e. Uepe3 omepauuto New. C oObeKTaMHu Kiacca
stringbuilder moxxHO paGoTaTh MOCHMBOJIBHO. BHecuTe M3MEHEHHs B CO3JQHHYIO paHee Mporpammy
CIIETyFOIINM 00pa3oM:

static void Main(string[] args)

{
Strin ilder a = new StringBuilder ("kon okono konokona");
.WriteLine("lana cTpoka: {@}", a);
‘ot s
a')
int k = 0;
for (int x=0; x<a.lLength; x++)
{
if (a[x]==b)
{
k++;
¥
by
Console.WritelLine("Cumeon {0} cogmepxutcs B wHen {1} paz", b, k);
¥

Pucynoxk 10.4 Kog nporpaMmel
[Iporectupyiite paboty nporpammsl. OHA HIYEM HE OTIMYAETCS OT aHAJIOTHYHOU MPOTPaMMEI C

TaoM string.
Wzmennte mporpamMmy Tak, 4TOOBI BCE BXOXIEHHsI OYKBBHI O ObUIM 3aMeHEHBbl Ha OyKBY a.

BosHukaer Jin ommoOKa rmpu padoTe JaHHOW IPOrpaMMBI.
static void Main(string[] args)
{
StringBuilder a = new StringBuilder ("kon okono konokona");
Console.WriteLine("flava cTpoka: {0}", a);
chae b.=: o";
char c = 'a’';
int k = ©;
for (int x=0; x<a.lLength; x++)
{
if (a[x]==b)
{
a[x]=c;
}
;
Console.WriteLine("Mpeobpazoeannana cTpoka: {0}", a);
¥
Puynox 10.5. Kon nmporpamMmbl

3aBepmuTe paboTy C IPOrPaMMON.
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IIpaxkTuyeckasn padora Nell «IIpuMeHeHne peKYPCUBHBIX QyHKIIHI»

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

IlonsTHe pexypcuBHON GpyHKIMA

Pexypcueii Ha3pIBacTCs CUTYyaIlMs, KOT/Ia MOANPOrpaMMa BhI3bIBaeT cama ceOs. DYyHKIMS MOXKET
collepkaTh BBI3OB Apyrux (yHKIUH. B Tom wmcne mpomeaypa MOXET BbI3BaTh camy cebs. IIpumep
PEKypCUBHON (DYHKITUH:

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

Oynkuus Rec Be3piBaetcs ¢ mapamerpoMm a = 3. B He#l comepkutcs BbI30B (QyHKIMU Rec ¢
napamerpoM a = 2. [Ipenpirymuii BEI30B €111e He 3aBEePIIIICS, TO3TOMY CO3/IaeTCs emie oaHa QYHKINS ’
JI0 OKOHYaHHUs ee paboTHI TiepBasi CBOIO paboTy He 3akaHumBaeT. [Iporecc BbI30Ba 3aKkaHYMBaETCs, KO
napametp a = 0. B 3TOT MOMEHT OJHOBPEMEHHO BBITIOJHIIOTCH 4 sK3eMInispa ¢pyHkiuu. KommdecTro
OTHOBPEMEHHO BBITIONHAEMBIX (YHKIWHA HA3bIBAIOT IJAyOMHOW pekypcuu. YeTBepras BbI3BaHHAs
npouenypa (Rec(0)) nameuataer umciao 0 u 3akoHUMT cBolo pabory. llocme sToro ympaBneHue
BO3Bpainaercs kK (GpyHKIuu, koropas ee Boi3Basia (Rec(1)) u mewaraercs uncno 1. U Tak ganmee moka He
3aBepIarcs Bce BBI3OBHL. Pe3ynbTaToM HCXOIHOTO BRI30BA OyZeT mevarh yetbipex uucen: 0, 1, 2, 3.

IIpumep nporpaMmbl ¢ peKypPCUBHOI (pyHKUMel

Ecnmu ¢ynkuus BeI3BIBacT cama cedsi, TO, O CyTH, 3TO MPUBOAMUT K MOBTOPHOMY BBITIOJTHEHHIO
COJIeprKaIINXCs B HEW WHCTPYKIIHIA, YTO aHAJIOTHYHO paboTe MUKJIA.

Jus mpumepa ceimutHpyeM padoty mukma for. J{is aToro moTpeOyeTcs mepeMeHHas CUETYUK
I1aroB, KOTOPYI0 MOXKHO PEaIM30BaTh KakK mapaMerp QyHKIUH.

//uMmuTaIUs pabOTHI ITUKJIA C TOMOIIBIO PEKYPCHU

Void loopimit(int i, int n)

éout<<"\n"<<" 1n"<<"i"<<i;

//31ech MOXKET pacroiaraThCs MepPBhIA OJIOK MHCTPYKIHNA

If (i<=n)

Loopimit(i+1, n);

Cout<<"\n"<<" 2 n"<<" | <<,

//31ech MOKET pacroaraThCsi BTOPOU OJIOK HHCTPYKIUH

}

Main()

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

1ni0
Inil

Ini?2
1ni3
lnid
Inib
Inib6
2nib6
2nib5
2ni4
2ni3
2ni2
2nil

2ni0

3agaHue HA MPAKTHYECKYI0 padoTy

1. Pa3zpaboTarh peKypCUBHYIO (QYHKIIHIO BEIYUCIIECHHS (haKTOpHaa.

2. Pa3paborarh peKkypCHUBHYIO (QYHKIHIO, KOTOpas Ui JBYX 3a/IaHHBIX HATYPAIbHBIX YHCENT
omnpeeseT uX HanOObIINKI 00NN IeNUTeNb.

3. Pazpaborath pekypcHBHYIO (DYHKIIHIO, OIPEIeIAIONyIo ynciao PuboHayun ¢ HOMEPOM .
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IIpakTHyeckas padora Nel2 «IlporpaMmmMupoBaHue MOIYJIsD»

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

IlonsTHe pexypcuBHON GpyHKIMA

Pexypcueii HazpIBaeTCs CUTYaIMs, KOTJa TOAIIPOrpaMMa BhI3bIBaeT cama ceOst. OyHKIHSI MOXKET
coneprkaTh BhI3OB Apyrux GyHkmmi. [Ipumep pexypcruBHOM QyHKITHN:

Int Rec(int a)

{

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

Cout<<a;

}

PaccmoTpum npuHIun paboThel peKypcuBHOW ()YHKIIMHU Ha IpUMeEpE BbI30Ba CO3AaHHON (QYHKIUH
Rec(3).

Oynknus Rec BbI3bIBaeTcs ¢ mapamerpoM a = 3. B Heil conmepxwurcst BbI30B pyHKIHMH Rec c
napameTpoM a = 2. [Ipensiaymunii BI30B elie He 3aBEPIIMIICS, IIO3TOMY CO3JaeTcs elle oaHa QYHKIHS ’
JI0 OKOHYaHHUs ee paboThI IepBas CBOI paboTy He 3akaHuuBaeT. [Ipomecc BpI30Ba 3aKkaHUYMBAEeTCA, KOTAa
napamerp a = 0. B 3TOT MOMEHT OZHOBPEMEHHO BBINOIHSIIOTCA 4 3Kk3eMIuripa ¢yHkuuu. Kommuectso
OJTHOBPEMEHHO BBIMONHIAEMBIX MPOIETyp HAa3bIBAlOT IJYOMHOH pexypcuu. UYeTBepTas BbI3BaHHas
¢yakmust (Rec(0)) namewaraer umenmo O wm 3akoHUMT cBoro pabory. llocie atoro ympaBnenwue
BO3Bpamaercs K (GyHKun, kotopas ee BeBasa (Rec(1)) u mewaraercs uncno 1. M tak mamee moka He
3aBEpIIIATCS BCE BHI30BBI. Pe3ylIbTaTOM UCXOMHOTO BhI30Ba OyAeT Nedath yeThipex uncert: 0, 1, 2, 3.

3agaya o XaHoiickuX OalIHAX

CymiecTByeT ApEBHEHHIUKCKAs JIET€Ha, COINIACHO KOTOpod B ropoae beHapece mon xymojom
TJIAaBHOTO Xpama, B TOM MeECTe, TJe¢ HaxoIuTcs HEeHTp 3eMiid, Ha OpOH30BOH IJIOMIAJKE CTOAT TPH
aIMa3HBIX CTEPKHS. B 7eHb COTBOpEHHs MUpa HA OJIMH M3 3TUX CTEpXKHeW ObUIo HazmeTo 64 konbua. bor
MOPYYMJ JKpelaM IMEPEeHECTH KONbLA C OJHOTO CTEPXHsS Ha APYroil, HCIONb3ys TPETUH B KauecTBe
BcrioMorareabHoro. JKpempl 00s3aHbl COOMIOAATE YCIIOBHS:

1. IlepeHocuTs 3a OJIMH pa3 TOIBKO OHO KOJIBIIO;

2. Konbllo MOXHO MEPEeHOCUTh C OJIHOTO CTEepP)KHA (X) Ha JIpyroi (y), TOJBKO €ClIi OHO MMEEeT
MEHBIINH JUaMeTp, YeM BEpXHEE KOJIbII0, HAXOISIIEECs Ha CTPEXKHE y, MIIU CTEPKEHb Y CBOOOAEH.

CornacHo nereHzie, Koraa, co0IroIas Bce YCIOBHUs, KPeEIbl epeHecyT Bce 64 Konbla, HACTYITUT
KOHEI[ cBeTa. MUHUMAJIBHOE YUCIIO X0JI0B, HEOOX0IMMOE JIJIsl PEIICHUs TOJI0BOJIOMKH, paBHO 2" - 1, rae n
— 4ucio AucKoB. Ecnym cumTarh, YTO Ha MEPEHOC OIHOIO KOJbla MOTpeOyeTcsl oJlHa CeKyHJIa, TO Ha
nepeHoc Bcex 64 xonen norpedyercs 6osiee 5 MIp/ BEKOB.

Ecnu GamrHst cocTOUT M3 OIHOTO AMCKA, TO OHA TIEPEHOCHTCS 338 OUH X0 1->3.

Bamras 13 nByX JUCKOB IEpeHOCHUTCS 3a Tpu Xoxa: 1—>2, 1—>3, 2—>3.

Jiia mepeHoca GaliHu U3 TpeX JAUCKOB MOTpeOyeTcs yke ceMb XonoB: 1->3, 1->2, 3->2, 1->3, 2-
>1, 2->3,1->3.

UroObl mepeHecTH OalIHIO M3 YETHIPEX JUCKOB C IMEPBOTO CTEPXKHS Ha TPETHH, HEOOXOIUMO
JeHCTBOBATE 110 IJIAHY:

1) mepenecTH GallIHIO U3 TPEX BEPXHUX JAUCKOB C IIEPBOTO CTEPXKHS HA BTOPOii (7 XO0B);

2) camblii OOJBIION JUCK MIEPEHECTH C MEPBOTO CTepKHS Ha Tpetuit (1 xom);

3) nepeHecTH OALIHIO U3 TPEX AUCKOB CO BTOPOTO CTEPXKHsI Ha TpeTuil (7 X0m0B).

Bcero na nepenoc norpedyercs 15 xomoB.

Paccyxnas aHanorm4HbpIM 00pa3oM, COCYHMTAEM YHCIO XOJOB, HEOOXOIUMBIX JUIs IepeHoca
OamHu U3 mATH AUCcKoB: 15+ 1+ 15=2+15+1=31.

PaccMOTpeHHBIH aITOPUTM peLIeHHsT 3aJadu «XaHOHCKas OamrHs» o0janaeT peKypCHUBHBIM
CBOMCTBOM: B XOZI€ €r0 BBIMOJHEHUS ISl OAITHH, COCTOSIIENH M3 N KOJell, NCTIONb3yeTCsl allTOPUTM IS
qyTh 0OJIee MPOCTON CHUTyalmu — TepeHoca OamrHu, cocTosmieid u3 n - 1 xombma. B cBoto ouepens, B
anropuTMe i OalIHu U3 N - 1 KOJIbIIa UCTIOJIB3YETCS 3TOT XK€ allTOPUTM IS 1 - 2 Koste | T. /1.

IIpumep nporpaMmMsbl ¢ peKypPCUBHOM (pyHKUM e

//xaHoO¥cKHe OanTH

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

{

If (n>0)

{hb (n-1, x, 2, y);

Cout<<"\n<P> "<< x<< " > ey

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

}

Main()

{ int stl, st2, st3, st4;

//BBenuTe unciio koiel stl

Cout<<"\nkol rkolez ";

Cin>>stl;

//BBennuTe HAaYaIBHBIN CTEpKEHB St2

Cout<<"™\nnum beg ";

Cin>>st2;

//BBeTe KOHCUHBIN CTEPKEHB St3

Cout<<"\nnum end *;

Cin>>st3;

//BBeaMTEe BCIOMOTATENbHBIN CTEpP)KEHb St4

Cout<<"\nnum wrem ";

Cin>>st4;

Hb(st1,st2,st3,st4);

}

PesynbTarhl paboThI IPOTrpPaMMBbI

Kol rkolez 3

Num beg 1

Num end 3

Num wrem 2

<P>1->3

<p>1->2

<p>3->2

<P>1->3

<pP>2->1

<p>2->3

<P>1->3

3agaHue HA MPAKTUYeCKYI0 padoTy

1. Hanwmure pexkypcHBHYIO (GYHKIIHIO,
NpPE/ICTABICHUH HATYPATBHOTO YHCIIA.

2. Hamummute pexkypcuBHYIO (YHKIHIO, KOTOpas MO 3aJlaHHBIM HATypalbHBIM YHCJIaM M H n
BBIBOJAUT BCE pa3jIMYHbIE IIPEACTABICHUS 4YHUCIA
cnaraembIx». [lpencraBiaeHns, pa3IuYarolUecs JUIIb MOPSAKOM CJIaraéMbIX, CUHUTAKOTCS

OJTMHAKOBBIMHU.
3. Hamummre pekypcuBHYIO (DYHKIIHIO
00OpaTHOM TIOpSIZIKE.

OIPEACAOIIYIO KOJIUYCCTBO CAWHULL B JABOUYHOM

, KOTopasi TepeBOpayMBAET JJIEMEHTHl MacCHUBa B
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IIpakTuyeckas padora Nel3 «Co3nanne 6MOJIHOTEKU MOANPOTrPaAMM)»
Heas paGorbl: cHopMUpOBaTE YMEHHS 1O HCIIOJIE30BAHHIO

WCIIOJIb30BaHUEM OMOIHOTEKH MOAIPOrpaMM

CymecTByert aBa Buja 6ubnmotek cratudeckue .lib u nunammaeckue .dll,
OrtkpsiBaem Vvisual studio y mens visual studio 2013
Bribupaem: “Co3gatb HOBBIM  MPOEKT”,

MPOIIETyPHOTO
MPOTPAaMMHUPOBAHUSA JUII TOCTPOCHUS JIOTMYECKH TMPABUIBHBIX W 3(PQPEKTUBHBIX TMPOrpaMM C

B OTKpBIBLIIEMCSI OKHE BBIOMpacM ‘“‘KOHCOJIbHOE

MIPUJIOKEHUE BUHAOBC 327, TakKe BBOAWM Ha3BaHHWE MpOeKTa mynewlib m ykaspiBaeM IyTh TJIe MBI

COXPaHHM TPOCKT.

Conaars npoexr
a g 8
' ¥ NMocaeanue dadasi

P e e — . — -

NET Framework 4.5

= | Coprmpoaate na | 1o ymonuakm

d | 4 Yoanoasessie A - - Vieual
3 m Koncoassoe npuacxeime Win32- Visus) Ce+ Tan: Visual Cs«
-
4 atnors T L
4 Visual Ces cial Cast npesaxenns Windl
ATL
CLR
DBwmre
MEC
ec
Vin
y ¥ Beem
Vs
Pacnonoxenie: O630p..
Pewernmne. CO32aTe HOBOE DEWEHNE
Vins peweni: MyNewLit Ivi Cosaats KITSAOT 2AR PeLIEHHS
|| NoGanuTe B CACTEMY YTIDABNEHMR BEROHRMA
[ ]
| OK Orvens

Pucynoxk 13.1. Co3nanne mpoekTa

Janpie HAKMMAeM OK M MBI IEPEXOIUM K CJIGILYIOHICMY OKOHIKy

Micrep r\.wunmw \Mml mumm

D JIOOQO DOMANCRNTR B MICTUD P ONcEHE Wind2

[ THw A MEErwT [ SITee T
. NI DR

e TDw IR
303 DO TECTICRA AR TEWALLI TRERSET 06 SIRMMTE SNy FOT 000 10 1oliors o

TION CTIUPIN NS T IFOOTTINTE GaisT IPaiTe S5t Samern Njoes 1 LT (Ve ive
OB & N0 HE W COOLa0 ey O

| aww> || roros Tmess

—
Pucynoxk 13.2. Co3nanue npoekTta — 3tan o0padoTKu

B HoBOM oOkHe BbIOMpaeMm “Crarmueckas OMOiaMOTEKa” M yOupaeMm rajouky ‘“‘mpeaBapUTeIbHO
OTKOMIIMJIMPOBaHHBIE 3ar0JI0BOK”, ajiee HAXKUMAEM «TOTOBO»
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Pucynok 13.3. Bri6op 6ubmuorexu

TakuMm 006pa3oM, y HaC CO3JAETCSI HOBBIN MPOEKT B KOTOPOM OyIIyT CO3/1aBaThCS HE MPOrPaMMBbI
exe a cTarndyeckue oudmuoreku lib.

Hanbiie B 5TOT npoekT mynewlib no6apnsiem 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;

BkirouaeM MX B NPOEKT, a Jajblie KOMIWIMPYeM HakumaeM kimaBumm ctrl+alt+F7 u y Hac
co3naetcs B nanke Debug mim Release cmMoTps kakoii pesxkuM BeIOpaTh. (MBI BeIOpaeM pexum Debug) u B
nanke Debug coznancs daiin 6ubnmorexn mynewlib.lib

JI7st Toro, 94T00BI CO3/1aBaTh KAYECTBEHHBIE OMOIMOTEKN HaM HYKHO KaXIyI0 (YHKIUIO 3aIicaTh
B OTJENBHBINA (ailir, 3T0 A1 Toro, yToOsl B mynewlib.lib 0110 cO3/1TaHO HECKOIBKO OOBEKTHBIX (haiiiioB
.obj B IaHHOM ciTyyae Mbl MOTJIK OBl (aiin function.cpp pa3ouTh Ha ABa Qaiina gomyctuM ¢aiin fl.cpp B
KOTOpOM 3amnucaTh onpesenenue ynkuuu func hellow() u Ha daiin f2.cpp B HeM 3anucarth onpeaeacHue
BTOpO# QyHKIMK func_privet(), Torga y Hac OyneT npaBuiibHas OUOIMOTEKA U €CIIM MBI B IPOEKTe OyaeM
MCIOJIB30BaTh OAHY (PyHKuuto, gonyctuM func hellow(), a func privet() HeT, TO 00BEKTHBINA KO .0bj ¢
¢ynkuueii func privet() He mobaBUTHCS , a ToNbKO .0bj func_hellow() Oymer n00aBIATECS, 51 TaK JyMaro
9T0 (haXKHBI MOMEHT, BO3MOXKHO HIDKE IMONPOOYeM CMOJEIMPOBATh JIBa Pa3HBIX BapHaHTa CO3JAHUS
oubnmotek. IIpocTo TpU HMCHONB30BaHUHM OHOJMOTEKM B KOTOPOW KaKHOH (YHKIMH NPHHAIUICKUT
OT/ICNIbHBIN OOBEKTHBIN KO, TOJBKO BKJIIOYAIOTCS Te (PYHKIIMH KOTOPbIE HCIOJB3YIOTCS, a €CJIM BCEe
(YHKIIMU B OJJTHOM .0bj TO €CTECTBEHHO BKJIFOUATCS Bce (PYHKIUH U Ja)Ke T€ KOTOPBIE MBI HE HCIOJIb3yEM.

Hy>XHO NOAKITIOUUTH OMOIMOTEKY K HAIIeMy MPOEKTY, JUIs 3TOTO:

- CO3/1aeM HOBBII MPOEKT MyCTOM, MPOEKT OyJIeT MyCTh KOHCOJBHBIH BUH 32 U CO3/]aeM B HEM
daiin

Main.cpp €O CIeAYIOIUM KOIOM:

#include <iostream>

Using std::cout;

Using std::endl;
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#include "function.h"
Int main()

Func_hellow();

Func_privet();

Return 0;

}

Takum 00pazoM, MbI BKITFOUHITM B MPOEKT 3ar0JIOBOYHBIN ¢aiin function.h B koTopoM HaxomsTcs
ompexaeneHus GpyHKIHI

Br3piBaeM (yHKIMH, (€CITH MBI ceifyac 3TO Bce CKOMIMIUPYEM, TO y HAC BBUIE3ET OIIMOKA Tak
KakK MbI peasibHO He no0aBuin (aiin function.h u He 1o6aBuUIM camy OUOTHOTEKY B IIPOEKT)

- Konmpyem ¢aitmer mynewlib.lib u ¢aiin function.h B manky ¢ ¢aiinaMu Haiero mpoekra
— 3TO Ta MankKa rJe HaxoqUTCs HaIl (aiin main.cpp.

- C nomMompio ropsunx knaBum Shift+Alt+A

3G o Ve & e ov Pl @ X
SeRy  TEAMA Wesnes MY AR AOMT e

0-: a-

RO A SFSE B,
Pucynoxk 13.4. Bei3oB QpyHkun
JlanpIme mossBUTCSI OKHO.

o) [loGansese CyWeCTOYKHEETD INEmenTa - testd R M W e “

7
Vs ,_,'1; = D (D) » va_project 2013 5 18412 6 1512 » - | by K tests e
YnopRaoudrs = Hosas nanka - P

& Sarpysen iy i Debug
«» Hegaorine mecta h: functionn

| W Pabound cron ) maincpp

h| g MyNewlLibiio
| .. BuBaecrens £33 test2 vexproy
| & Buaeo T8 test2 voxprog fliters

U Jlokywmesite:
‘ ' Wao5paxeHni
8 Mysweas

& Nomaunsn rpynna

B Kounsorep

Vg @aday “functionh” “MyNewlLib 5b v  Bco9adma (V) -

| fboBawwme | | Omwewa

=

Pucynox 13.5. Beibop ¢yHKIMH

BeiOupaete ¢aiibl W Haxkumaere [100aBUTh W Bce (ailibl 100aBIICHBI, NMPU OTKPHITHH
00o3peBaTers pellieHni Y Bac OHU JIOJKHBI OBITh BUAHBI U3 HETO.

be3pIMsAHHBIN

Bce u3 pucyHka BHOHO YTO cTaTtudeckas OuOimoreka mynewlib.lib y Hac noGaBieHa u
3aroJoBOYHBIN (haiin ¢ ompeneneHusiMH GyHKUUE W3 OmbmmoTekn mynewlib.lib BkiroueH 3to aiin
function.h, rerepp Haxkxumaem Ctrl+F5 u Bce komnumupyercs.
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IIpaktuyeckas padora Neld «Kiaaccst OOII: Buabl, Ha3HAUYeHHe, CBOHCTBA, MeTOAbI,
co0bITusl. O0BSIBJIEHHS KIaccay

Hess padoThl: 3aKpenuTh MOHATHE KJIacca U 0OBEKTA.

[MousiTue kaacca u 00beKTa

Kaace — 3To HOBBIA CTPYKTYPHUPOBAHHBIN THII, BKIIOYAIONINI B ceOsI B Ka4ecTBE IIIEMEHTOB
(wIeHOB Ki1acca):

- IaHHBIE (CBOICTBA 00BEKTA) — IEPEMEHHBIE HY>KHOTO THIIA;

- hynkIMU (MeTOIBI 00BEKTA), MPUMEHSIEMBIE IO OTHOIICHUIO K STHM JaHHBIM.

Kmacc wucnons3yercs mist mocTpoeHHs OOBEKTOB. OQO0beKTBI - 3TO OJK3EMIUIIPHI KIlacca.
CuHTakcuc OOBSABICHUS Kilacca MONOOCH CHUHTAKCUCY OOBSABICHUS CTPYKTYpBI, KOTZJA IOA OJHHM
MMEHEM 00BEAMHSIINCH HECKOJIBKO MOJIeH JaHHBIX Pa3HOTO THUIIA.

Class nms_kmacca

{

3aKpbIThle CBOWCTBA U METOIBI

Public:

OTKpBITBIE CBOWCTBA U METO/IBI

h

OnpenenvB Kiacc, MOXHO CO3[aTh OOBEKT 3TOTO "KJIaccoBOro" THIA, UCIONB3YS MUMS Kilacca.
IlepemeHHBIE THTIA KIIACC HA3BIBAIOTCS OOBHEKTAMI.

[locne co3zmanust oObeKTa Kilacca MOXKHO OOpamiaThCsi K OTKPBITHIM WiIEHAM KJIAcca, UCTIONB3YsI
COCTaBHOE MM, KOTOpoe o0pa3yeTcs U3 UMeHH 00BEKTa M oreparopa Touka (.), aHaJIOTMYHO TOMY, Kak
OCYIIECTBIISIETCS TOCTYTI K WICHAM CTPYKTYPBHI.

OOnekt. Ynen kiacca

MeTtons! Ki1acca

Merton - 5T0 (yHKIHMSA, KOTOpas BXOIUT B COCTaB OKJIacca ¥ BBIONHSACT MEHCTBUS Hal
cBoiicTBamMu 00bekTa. OOBIYHO OIpeeIeHne METOOB Kilacca BEIHOCUTCS repen hyHKIuer main().

Jna onpeneneHus MeToja HaJl0 yKa3aTh, K KaKOMY KJIaCCy OH OTHOCHUTCA. DTO CBSI3aHO C TEM,
yT0 B s3bike CH++ Pa3sHBIC KJIACChl MOTYT HMMETb METOAbI C OJUWHAKOBBIMHU HMCHaMH. I[JISI 9TOT0
WCTIONB3YETCS OIEpaIys :: - OTepaIisl MPUHAICKHOCTH KIIACCY WM ONIePaTOPOM paspelieHus: 00IacTH
BUJIMMOCTH.

Nwms_knacc::umsi_(hyHKIWMU HA3BIBACTCS TIOJHBIM WM KBATH(UKAIIMOHHBIM UMEHEM (QYHKIUH —
4JIeHa KJacca.

[Ipu onpenenenun QPyHKINU-UICHA TTOIB3YHTECH CIEIYIONIEH OCHOBHOM (OPMOI:

Tun_pesynbrata uMs _ Kiacca :: UMsl__ (PYHKIUHU (CIIMCOK _ HapaMETPOR)

{
¥

3nech UMsl_KJlacca — 3TO MMl TOTO KJlacca, KOTOPOMY MPHUHAUICKUT ONPEACIIIEMbIil METO/I.

JlocTym K CBOMCTBaAM 0OBEKTa (Ui YTCHHS WX 3HAYECHWH WIH Ul 3allMCH B HUX 3HAYCHMU)
MOYKHO OCYLIECTBIISITh TOJILKO 4Yepe3 MeTonbl. OOpamarscsi K CBOWCTBaM 00bekTa 0e3 MOMOIIH METo/Ia
MOKET BBI3BATh TPYIHO OOHAPY)KUBACMbIE OIIUOKH, BE/Ib Y KXKI0T0 00BEKTa CBOM 3HAYCHUSI CBOWCTB.

Merto — 3T0 pyHKITUSI, HO TOJBKO BXO/ISIIIAsi B COCTaB Kiiacca. [109ToMy Mpu BhI30BE METO/Ia, KaK
U TPU BbI30BE (YHKIIMH, MPOUCXOAMUT CKAYOK K TENy BHI3BAHHONH (YHKIMH M TPH HEOOXOJHUMOCTH
nepenady eif mapamMeTpoB U MOJyYCHHE OT Hee pe3ysibTaToB ee paboThl. OJHAKO, UMEIOTCS U OTIUYHUS
METOJIOB OT ITPOCTO (PYHKIIMH:

1. UroObl BBI3BaTH METOJ B TOW YacTH MPOTPaMMBI, KOTOpasi He SIBJSIETCSI YacThIO KJlacca, Hallo
UCIIOJIb30BaTh COCTaBHOE WMMSI M3 OOBEKTAa M ONEepalMyd TOYKa JJisi Bbi3oBa MeToja. [yt OObIYHOM
(GYHKIIMU COCTABHOE MMSI HE MCIIOJIb3YETCS.

2. YtoObl M3 OAHOrO METOJAa BBI3BATH JAPYTOM METOX ITOrO JKE Kilacca Onepanus TOYKa He
UCIIOJIb3yeTCs. B 3TOM cilydae KOMIUIATOP YK€ TOYHO 3HAET, Kakoil 00beKT moaBepraercsi 00padboTke.

3. bnarogapsi COCTaBHOMY MMEHHU NPH BbI30BE METO/a, HET HEOOXOJMMOCTH yKa3bIBaTh 4epes3
TOYKY OOpaleHne K CBOMCTBaM 00BEKTa, KaK 3TO HAJIO JeNaTh s CTPYKTyp. Mero Oyner paboTaTh co
CBOMCTBaMHM TOTO O0BEKTA, KOTOPBIN B JTAHHBII MOMEHT BBI3BaJ METO/I.

IIpumep mporpaMMbI ¢ KJIaCCOM H 00HEKTOM

//Co31ath Kjacca — Kpyr CO CBOMCTBOM:

/It - pamuyc OKpyKHOCTH

//MeToppr:

// Teno pyHKIHMH
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/I 1. Maunuanu3anus OKpyKHOCTH
/I 2. BerauciieHre miomamnm

Class krug //Kmacc

{

Floatr; //CKpBITBIE CBOWCTBA KiIacca
Public: //OTKpBITas 4acTh Kiacca

Void init (float rad);
Float plosh();
I3
Main()
{ krug k;
Floatr,s;
Cout<<’Bpenute paauyc kpyra’;
Cin>>r;
K.init (r);
S=k.plosh();
Cout<<"TImomaae kpyra="<<s<<endl;
}
3anaHue HA IPAKTHYECKYIO padoTy
Hanucath nporpaMmy ¢ MCHOJIb30BaHHE OOBEKTOB, BBITIOJIHHB CISAYIOIIYIO MOCICI0BATEILHOCTh
JNEUCTBUI:
1. Co3marp HOBBI THI - KJacc, BKIIOYMB B €r0 COCTaB HEOOXOIWMBIC CBOMCTBA W METOBL
OmnucaTh KI1acc — 0BaJl CO CBOMCTBaMU:
Pazmycm I10 TOPHU30HTAJIN U BEPTUKAIHN B IIUKCECIIAX,
MeTopr:
HMnuunuanuzaiys CBOMCTB 00BEKTA;
M3MeHuTs 3HaUeHUs paiInyCoOB OBAJIA;
PacuuraTe mimaas oBana
Pacumrate amuHy ayru oBaa.
PeanuzoBath METOABI CO3JAHHOTO KJ1acca.
. Ommcatb 00BEKTHI CO3JAHHOTO KJIacca.
2. Co3math OAMH DJ3K3EMIUISIP Kiacca — OJIMHOYHBIA OOBEKT, W K HEMy TNPUMEHHTH
3arporpaMMHUPOBAaHHBIE METO/IBI.
3. Co3maTh HECKOJIIBKO OOBEKTOB CO3JIaHHOIO KJacca, M K KaKIOMY OOBEKTY NPUMECHUTH
METO/IbI.
4. CdopmupoBaTth MaccuB U3 5 00beKTOB. [I[pUMEHHUTD K KaXKIOMY SJIEMEHTY TaKOTO MacCHBa
METO/BI.

S@ o oo o
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IIpakTuyeckas: padora NelS «Co3naHue HacjeJOBAHHOTO KJIaccay

Ieanr pabdoThl: BBecTy NOHSATHE HAclIEelOBaHUS M CO3AAHUS HA 9TOM IOHATUU POJICTBEHHBIX
KJIaCCOB

ITonsiTHe 0 HAC/IEI0BAHUH

Hacnenosanue — onuH u3 Tpex GyHAaMEHTAJIbHBIX NPUHLIUIIOB OObEKTHO-OPHUEHTHPOBAHHOTO
IPOrPaMMHUPOBAHUS, IIOCKOJIBKY HMEHHO OJylarojapss €My BO3MOXKHO CO3JaHHE HEpapXU4eCKuX
knaccupukanuid. Mcmons3ys HaclieoBaHHE, MOXHO cO37aTh OOMIMH Kiacc, KOTOPBIA OIpeaenser
XapaKTePUCTUKH, IPUCYIINE MHOXKECTBY CBA3aHHBIX 3JEMEHTOB. JTOT KJacC 3aTeéM MOXET ObITbh
YHACJIeOBaH APYTHMH, Y3KOCIIELUATU3UPOBAHHBIMU KJIaccaMy ¢ J0OABICHNUEM B KXKIBII U3 HUX CBOUX,
YHHUKaJIbHBIX OCOOCHHOCTEH.

B crangaptHO# TepMuHOIOrUy si3bika C++ Kinacc, KOTOPBIN HaciaeayeTcsl, Ha3bIBacTCsl 6a30BBIM.
Kiacc, xoTopslit HacienyeT 0a30BBIN KJIACC, HA3bIBACTCS MPOM3BOAHBIM. [IpOM3BOMHEIN Kiacc MOXKHO
UCIIOJIb30BaTh B KadecTBe 0a30BOrO JUIsl APYroro MPOM3BOJHOIO Kiacca. TakuM MyTeM M CTPOUTCS
MHOTOYPOBHEBas HEpapXus KIacCOB.

OCHOBHOE TOCTOMHCTBO HACJIEIOBAaHHUS COCTOMT B TOM, YTO OHO IIO3BOJISIET CO3/1aTh 0a30BBI
KJlacC, KOTOPBIM 3aTeM MOXHO BKJIIYHUTh B COCTaB OoJjiee CHENMANM3UPOBAHHBIX KJIACCOB. Takum
00pa3oM, KXl MPOU3BOJHBIN KIacC MOXKET CIIY>KUTh OIPENCNICHHON HEeNH U MPU 3TOM OCTaBaThCS
4acThIO 00IIEeH KiTaccuuKaImm.

IIpumep ¢ Hacjie0BaHUEM

PaccmoTpum kiace auto, KOTOPEI B caMbIX O0IIMX YepTax OnpeemseT JOPOKHOE TPAaHCTIOPTHOE
cpencTBO. Ero uieHsl JaHHBIX MO3BOJIAIOT XPaHUTh KOJUYECTBO KOJIEC U YMCIO MAcCaKUpOB, KOTOPOE
MOJKET IIEPEBO3UTH 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 obIee omnpeaeieHue TOPOKHOTO TPAHCIIOPTHOTO CPEICTBA MOXHO HCIIOIB30BAThH JUIS
oTpeJiesieHNsI KOHKPETHBIX TUIIOB TPAHCIOPTHBIX cpeAcTB. Hanmpumep, B crenyromeM GparMeHTe myTem
HACIIeIOBAHMUS KJlacca auto co3/iaeTces Kiace grus (rpy30BbIX aBTOMOOUIIEH).

Class grus : public automob

{

Int cargo,

Public:

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

Int get_cargo() { return cargo; }

Void show();

h

Tor ¢akr, 4ro Kimacc grus HacjeqyeT Kiacc auto, O3Ha4aeT, YTO KJIACC grus HacieIyeT Bce
cogepxuMoe kiacca auto. K comepxuMomy kiacca auto Kjacc grus Jo0aBisieT WieH AaHHBIX cargo, a
Takke (yHKIUU-WICHBI, HEOOX0AUMBIE JUIS IOAJIEPKKH YiIeHa cargo.

OO Gpopmar i odecrieueHus HacASA0BAHUS UMEET CIICAYIOUIHI BH/I.

Class uMsi_TIpOM3BOJHOTO_KJjlacca: IOCTYI UMs__0a30BOr0_KJiacca

{

Teno HoBoOTO KJ1acca

b

31ech 37eMeHT A0cTyN HeobOs3areneH. [Ipy HeoOX0IMMOCTH OH MOKET OBITH BBIPAXKEH OJHUM H3
cnierdukaTopoB jgoctymna: public, private mnm protected. Yamie Bcero ucmoibp3yercs crenu(uraTrop
public. DTo o3Havaer, uro Bce public-uieHbl 0a30BOro kKiacca Takke OyayT public-unenamu
MPOM3BOJHOTO Kiacca. ClenoBaTelbHO, B TIPEABIIYIIEM MTPUMEpPE YICHBI Kllacca grus UMEIOT JIOCTYII K
OTKPBITBIM (YHKIMSIM-4JIeHaM Kiacca auto, Kak OyATo oHM (3T (YHKUUH) ObUTH OOBSBIECHBI B TeEJe
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knacca grus. OJTHaKo KJ1acc grus He UMeeT JIOCTYTIA K private-ulieHaM Kiacca auto. Hanpumep, 1uist kiracca
grus 3aKphIT JOCTYH K WICHY MaHHbIX Kol.

I[Ipumep nporpamMmsI ¢ Hac/ieI0BAHNEM KJIACCOB

PaccmoTpum mporpammy, KOTOpash HCHONB3YET MEXaHHW3M HACIEAOBAHHS ISl CO3JaHUS JIBYX
MOJIKJIACCOB KJiacca auto: grus u legk.

// Onpenensem 0a30BBIN KIIaCC TPAHCIIOPTHBIX CPEICTB,

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; }

3

[/ Onpenensiem Kiacc rpy30BHKOB,

Class grus : public automob

{

Int cargo;

Public:

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

Void show();

j3

// OtipenensieM KJIacC aBTOMOOWIIEH.
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";

}

}

Main()

{ grus t1, t2;

Legk c;

T1l.set kol(18); tl.set_pass(2); tl.set cargo(3200);
T2.set_kol(6); t2.set_pass(3); t2.set cargo(1200);
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T1.show(); cout<<"\n"; t2.show(); cout<<"\n";
C.set_kol(4); c.set_pass(6); c.set_type(van);
C.show();
}
[Tpu BEIOSTHEHUH 3Ta IPOTPaMMa TeHEPUPYET TaKhe Pe3yIbTaThl.
Komnec: 18
[Maccaxwupos: 2
I'py3oBmectumocTh B kybndeckux ¢yrax: 3200
Komnec: 6
[Taccaxwupos: 3
I'pyzoBmMecTuMOCTb B KyOndeckux ¢yrax: 1200
Komnec: 4 maccaxxupos: 6 Tuir: aBToQyprox
O6a knacca grus u legk BxmtouatoT ¢pyHkuuio-uwieH show (), koropas oToOpaxkaeT HHPOPMAIHIO
00 o0ObekTe. DOTa (GYHKIMS JACSMOHCTPUPYET €IIe OJUH acCleKT OO0BEKTHO-OPUCHTUPOBAHHOTO
nporpamMmmupoBanus — monumMopousM. [lockonbky xaxknas ¢yHkmmus show() cBi3aHa ¢ COOCTBEHHBIM
KJIACCOM, KOMITHJISITOP MOXKET JIETKO "MOHATH", KaKyl0 UMEHHO (DYHKITUIO HYXXHO BBI3BATh IJISl TaHHOTO
00BeKTa.
3anaHne HA IpPaKTHYECKYI0 padoTy
1. Ha ocHoBe 6a30Boro kiacca «ABTOMOOWIBY, CO3AAaTh MPOMU3BOAHEIN Kitacc «O0mecTBEHHBII
TPaHCTIOPT.
2. Ha ocHoBe 06a3oBoro kiacca «OOIIECTBEHHBIH TPAaHCIOPT», CO37aTh MPOU3BOIHBIN KIIacc
«ABTOOYCY.
3. Ha ocHoBe 0a3oBoro kiacca «OOIIECTBEHHBIH TPAaHCIOPT», CO3[aTh IPOM3BOIHBIA Kiacc
«Tpamsaii».
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IIpaxkTuyeckas padora Nel6 «Ileperpy3ka MeToa0B»

Heans pa6oThl: 3akpenuTh MOHATHE Kiacca, OOBEKTa, BBECTH IIOHATHE KOHCTPYKTOPA,
JeCTpyKTOpa.

Ha3zHaueHue KOHCTPYKTOpPOB

Kak mpaBmio, HEKOTOpPYIO 4acThb OOBEKTa, MPEXIE YeM €ro MOXXHO OyaeT HCIOJIh30BaTh,
HEOOXOIMMO WHHUIMATU3UpoBaTh. Hampumep, paccMmorpum kiacc queue. llpexkme dem kmacc queue
MOYKHO OyJeT HCIIONb30BaTh, MEpeMEHHBIM rloc U sloc Hy)XKHO NPUCBOWTH HyJeBble 3HaueHus. B C++
MpeTyCMOTpPEHa pean3anus dTOH BO3SMOXXHOCTH TIPH CO3/ITAaHIH 00BEKTOB Kitacca. Takas aBToMaTnydecKas
WHUIHATN3AIUS BBITOTHSAETCS O1aroapsi HCMOIb30BaHUIO KOHCTPYKTOPA.

KoncrpykTop — 3T0 crienuanbHast GyHKIUS, KOTOpas SBISAETCS WICHOM Kilacca, U UMsl KOTOPOH
COBIAJaeT C UMEHEM KJlacca.

Class queue // Onpenesenue Kiacca queue.

{int q[100];

Int sloe, rloc;

Public:

Queue (); // koHCcTpyKTOp

Void gput(int i);

Int qget();

;

B 00bsiBIeHNN KOHCTpyKTOpa queue() OTCYTCTBYET THI BO3Bpamaemoro 3Hadenus. B C++
KOHCTPYKTOPBI HE BO3BpAIAIOT 3HAYCHWH, MpPU 3TOM HENb3s yKa3biBarh Aaxe Tun void. Temepb
npuBenieM Kox GyHKImn queue().

// OtnipeneneHre KOHCTPYKTOPA.

Queue::queue()

{sloe =rloc = 0;

Cout << "Ouepenp HHUIHATH3UPOBaHA.\N";

}

B nanHOM cnydae mpu BBIMOJHEHHHM KOHCTPYKTOpa BBIBOAHMTCSA coolmenue «Ouepenp
WHUIHATU3APOBAHA»), KOTOPOE CIYKUT HCKIIOYUTEIHHO WILTIOCTPATUBHBIM IlensiM. Ha mpaktuke e B
OOJIBIIMHCTBE CITy4aeB KOHCTPYKTOPHI HE BBIBOJST HUKAKHX COOOIICHHA.

KoHcTpykTOp 00BbEKTa BBI3BIBACTCS MPH CO3JaHMU 00BbEKTa. DTO O3HAYACT, YTO OH BBI3BIBACTCS
MPH  BBITIONHEHUH WHCTPYKIUU OOBsBICHHUA 00BekTa. KOHCTPYKTOPHI TIOOAIBHBIX OOBEKTOB
BBI3BIBAIOTCSI B CAMOM Hadyalie BBITIOJHEHHS IPOTPaMMEI, elie J0 oOpamieHus K ¢yHkmuu main(). Yrto
KacaeTcsl JIOKAIBHBIX OOBEKTOB, TO MX KOHCTPYKTOPBI BBI3BIBAIOTCSI KaXKABIM pa3, KOTr/a BCTpedaeTcs
00BSIBIICHHE TAKOTO OOBEKTA.

HecTpykTopsl

JecTpyKTOp — 5TO (QYHKIUS, KOTOPasi BBI3BIBAETCS MPH Pa3pyLICHUH OOBEKTA.

Bo mMHOrHx ciyyasx npu paspymeHud 00BeKTY HEOOXOJUMO BBHIOIHUTH HEKOTOpPOE JieiCTBHE
WIH JJa)Ke HEKOTOPYIO TOCIeN0OBAaTeNbHOCTh JelCTBUH. JIoKambHBIE OOBEKTHI CO3MAIOTCS MPU BXOJE B
0JIOK, B KOTOPOM OHHU OIpEJCNCHbI, W pa3pylIaoTcsi MPU BBIXOJE M3 Hero. [obOanbHbie OOBEKTHI
paspymaroTcs Mpu 3aBeplieHuH mporpammbl. CyIIecTByeT MHOXECTBO (PAaKTOpOB, 00YCIOBIHMBAIOIIMX
HEOOXOIMMOCTh JTecTpykTopa. Hampumep, oObeKT JOKEH OCBOOOAWTH paHee BBHIIEICHHYIO JJIS HETO
namsaTh. B C++ UMeHHO JecTpyKTOpy mopydaercs oOpaboTKa Iporecca qe3aKTUBU3aluu o0bekTa. Mms
JIECTPYKTOpa COBMAJaeT C UMEHEM KOHCTPYKTOpPa, HO mpeaBapsiercsi cumBoiioM "~" (Tuibaa). [logooHo
KOHCTPYKTOpPaM JAECTPYKTOPbl HE BO3BpAllalOT 3HAYCHUH, a CIEA0BAaTelIbHO, B HMX OOBSBICHUAX
OTCYTCTBYET THII BO3BPALIAEMOr0 3HAUCHHUSI.

PaccmoTpuM yke 3HaKOMBIM HaM Kjacc queue, HO Telmepb OH COJEPKHT KOHCTPYKTOp U
nectpykrop. (CripaBelTMBOCTH pajii OTMETHM, YTO KIIACCY queue JIECTPYKTOp, M0 CYTH, HE HYXCEH, a ero
HAJIMYHE 3/I1eCh MOXKHO OTPaBAATh JIHIIb WILTFOCTPATUBHBIMU IIEIISIMHU ).

// OnipenesnieHue Kiacca queue,

Class queue

{

Int q[100];

Int sloc, rloc;

Public:

Queue(); // konctpykTop
~queue(); // nectpykrop
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Void gput(int i);

Int qget();

h

// Otnipenenenue aecTpykropa

Queue::~queue()

{ cout << "Ouepens paspyrieHa.\n"; }

THapamempu3zoeanHvie KOHCMPYKMOPbL

KonctpykTop MoxkeT nMeTh apameTpbl. C X OMOIIBIO TPH CO3IaHIH 00BEKTa YICHAM JTAaHHBIX
(mepeMeHHBIM  KJIacca) MOXKHO TPUCBOWTH HEKOTOPbIE HaYaldbHBIC 3HAYCHHUS, OMNpECIseMbIe B
nporpaMme. JTo peanu3yercs MyTeM Iepeiayn apryMEHTOB KOHCTPYKTOPY OOBbEeKTa.

UrtoObl mepeaaTs apryMeHT KOHCTPYKTOPY, HEOOXOAUMO CBS3aTh 3TOT apryMEHT ¢ 00BbEKTOM MpH
o0bsBIIeHHH 00BekTa. C++ Tmommep)KuBacT ABa CIOco0a peaim3alliil TaKoTro CBS3bIBaHUA. BOT Kak
BBITJISIUT TIEPBEIH CITOCO0.

Queue a = queue(101);

B oarom o0O0BsSBICHMM coO3/laeTcs oOdYepelbh C HMMEHeM a, KOTOpOW Tepenaetrcs 3HAYCHHE
(mpentudukanmonnsrii Homep) 101. Ho sta ¢opma (B TakoM KOHTEKCTE) HCIOIB3YETCS PEIKO,
MIOCKOJIBKY BTOpPOW CIOcO0 mMeeT OoJiee KOPOTKYIO 3alKch U yA0oOHee Ui MCIoib30oBaHus. Bo BTopom
crioco0e apryMeHT JOJDKEH CIIeOBaTh 32 HMMEHEM OOBEKTa M 3aKII0YaThCs B KPYIJIBIE CKOOKH.
Hanpumep, crienyronias UHCTPYKIIHUS SKBUBAJIICHTHA MPEIbIAYIIIEMY 00BSIBICHHIO.

Queue a(101);

3TO caMblif PacpOCTPaHEHHBIN CIIOCOO OOBSBICHUS MTAPAMETPU30BAHHBIX 00BEKTOB. Onupasich
Ha 9TOT METOJI, MPUBEAEM 001Ul hopMmar nepeadn apryMeHTOB KOHCTPYKTOPAM.

Tumn_xnacca uMs_TepeMEHHOM(CIMCOK _apryMEHTOB);

31ech DJEMEHT CIMCOK apTyMEHTOB MpEACTaBiIseT COOOH CIHCOK pa3feieHHBIX 3amsThIMU
apryMEHTOB, MepeaBacMbIX KOHCTPYKTOPY.

Co3zoanue 8 npocpamme nepezpyAcaemvix KOHCMpPYKmMopos

Haunbonee yactoe ncnosap30BaHUE MEPErpy3KH KOHCTPYKTOpa — 3TO oOecrieueHre BO3MOKHOCTH
BbIOOpa crioco0a WHUIMATM3aIMK o0bekTa. Hampumep, B cieayromieil nporpamMmme o0bekTy ol maercs
HayalbHOE 3HAYCHUE, a OOBEKTYy 02 — HeT. Ecnmu BBl ynaluTe KOHCTPYKTOP C MYCTHIM CITHCKOM
apryMEeHTOB, MporpaMma He OyJeT KOMIMIUPOBATHCS, MOCKOJBKY Yy HEHMHHUIHAIM3HPYEMOTO OOBEKTa
Tuna samp He Oynaer KoHCTpykTopa. M HaobopoT, ecnu BBl yJaquTe KOHCTPYKTOP C MapamMeTpoM,
nporpaMMa He OyJIeT KOMITHJIMPOBATHCS, MOCKOJBKY HE OYJeT KOHCTPYKTOpa Yy HHHUIHATH3HPYEMOTO
o0bekTa Tuna samp. J{i1st npaBUIbHONW KOMITHIISIIUK MPOTPaMMBI HEOOXOIMMbI 00a KOHCTPYKTOpA.

Class myclass

{

Int X;

Public:

// Ieperpy3ka KOHCTPYKTOpa JIByMsI CIIoco0aMu

Myclass() {x=0;} // HET MHUIIHAIN3aI[HH
Myclass(intn) {x=n;} /I vaunmanu3anus

Int getx() { return x; }

I3

Main()

{ myclass 01(10); // 0OBsIBIIEHHE C HAYATIBHBIM 3HAYCHHEM
Myclass 02; // o0bsiBNeHHE 6€3 HauYaJIbHOTO 3HAUCHHS

Cout<<"0l: "<<ol.getx()<<\n

Cout<<"02: "<<02.getx()<<'\n’;

}

Heperpy31<a KOHCTPYKTOpA MO3BOJIACT NPOIrpaMMHUCTY BBI6paTB Hauboee HO).'[XO)_'[HI_LII/Iﬁ MECTOL
WHUIHAIN3anun 00bekTa. PaccMoTpuM mpuMep, B KOTOPOM CO3IAETCs KIIACC IS XpaHEeHUs KaJICHIapHON
natel. Koncrpykrop date() meperpyskaercss aByms crocobamu. B mepBoM ciydae AaHHBIE 33[JalOTCS B
BUAC CTPOKU CUMBOJIOB, B IPYTOM — B BHU/IC TPEX LCIIbIX.

Class date

{

Int day, month, year;

Public:

Date(char *str) ;
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Date (int m, int d, inty) { day = d; month =m; year=vy; }

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

Date::date(char *str)

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

{// ncnionb3oBaHMEe KOHCTPYKTOPA JUISL AATHI B BUJIE CTPOKH

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

// ucrop30BaHNe KOHCTPYKTOPA ISl IATHI B BUIE TPEX METIBIX
Date idate(11, 1, 92);

Sdate.show();

Idate.show();

¥

[IpeumyiecTBo neperpy3ku KoHCTpykTopa date(), Kak MOKa3aHO B MpPOTrpamMme, B TOM, YTO BBI

MOKeTe BBIOpaTh Ty BEPCHUIO MHUIMAIN3AINH, KOTOpas JIydIle BCEro IMOIXOIUT K TEKYIIeH CHTyaIlWu.
Hampumep, ecim o0wekt THma date cos3maeTcs B pe3ynbTaTe IIOJIB30BAaTEIbCKOTO BBOJA, TO IIPOILE
UCIIOJIb30BaTh CTPOKOBYIO BepcHio. OnHaKo ecii 00beKT THma date CTPOUTCS MyTeM KaKHX-TO MPOCTHIX
BHYTPCHHHX pacyeToB, TO BEpCHUS C TpeMs MEIbIMH HapaMeTpaMu CTaHOBHTCS, BEpOSTHO, Ooiee

MPUBJICKATEIBHOM.

IIpumep nmporpaMMbl ¢ KOHCTPYKTOPAMHM M 1eCTPYKTOPaMH

[Iporpamma peanusanuu ouepeu, B KOTOPOil IeMOHCTPUPYETCS UCIONb30BaHNE KOHCTPYKTOpa U
JIECTPYKTOpA.

// Onipenenenue Kiacca queue,

Class queue

{

Int q[100];

Int sloc, rloc;

Public:

Queue(); // HeTTapaMeTPU30BaHHBIN KOHCTPYKTOP
Queue(int id); // mapameTpu30BaHHbIH KOHCTPYKTOP
~queue(); // nectpykrop

Void gput(int i);

Int qget() ;

h

I/ Onpenenenue KOHCTPYKTOpa O3 mapamMeTpoB
Queue::queue ()

{ sloc = rloc = 0; cout << "Ouepenp nHUIKATU3KpOBaHa.\N";}
//OnpenencHre KOHCTPYKTOPA ¢ apaMeTpaMu

Queue :: queue (int id)

{
Sloc =rloc =0;
Who = id;

Cout << "Ouepenp " << who << " ununuamu3uposana.\n";
}

// Otipenenenue aecTpykropa.

Queue::~queue()

{ cout <<"Ouepenp pa3pymiena.\n"; }

// 3aHeceHue B 04Yepeb LEI0YMCICHHOIO 3HAYCHHS.

Void queue::gput(int i)

{

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

QJsloc] =1;

}

// VI3BeueHue U3 ouepe Iy HeJ0YMCISHHOTO 3HAYCHHUS,

Int queue::qget()

60



If(rloc == sloc) {cout << "Ouepenp mycra.\n"; return 0; }

Rloct++;

Return q[rloc];

}

Main ()

{ queue a, b; // Co3manne 00bEKTOB KOHCTPYKTOPOM 0Oe3 mapamMeTpoB
A.qput(10); b.qput(19); a.gput(20); b.qput(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.gput (10);  b.gput (19);

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

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

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

}

IIpy BBIOIHEHUH 3TOM NPOrpaMMBbI NIOIYYAIOTCS TAKUE PE3yIbTATHL.

Ouepenp MHUIMATU3UPOBAHA.

Ouepenp nHunuanuuposana. 10 20 19 1

Ouepenp pazpymeHa. Ouepens pa3pylicHa.

Ouepenp | MHUIIMAM3UPOBAHA.

Ouepenp 2 MHUIMAIM3UPOBAHA.

10 20

191

Ouepens 2 pa3pylieHa.

Ouepenp 1 pa3pyiieHa.

B mpumepe ¢ ucnonp3oBaHuEM Kjlacca queue NpU CO3JaHMU OOBEKTa MepenacTcsl TOIbKO OIUH
aprymenT. B oOmem ciydae BO3MOXHa Iiepefada [JBYX apryMeHTOB H Ooinee. B omimmume ot
KOHCTPYKTOPOB, I€CTPYKTOPBI HE MOT'YT UMETh NIapaMeTpoB. [IprunHy NOHATE HETPYAHO: HE CYLIECTBYET
CPEICTB Iepeiaun apryMEHTOB 0OBEKTY, KOTOPBIN pa3pylaeTcs.

3agaHue HA MPAKTUYECKYI0 padoTy

1. Paspaloraiite mporpammy, COJEpKaIIyI0 KIacC ¢ ABYMS OTKPHITHIMUA M JIByMsI 3aKPBITBIMU

LEeJIOYUCIICHHBIMU NlepeMeHHbIMU. Co3faiite 1Ba 00beKTa 3Toro kiacca. Mcmnone3yite ms
MHULMAIN3A0UA  3aKPBITBIX IEPEMEHHBIX KJlacca IapaMeTPU30BaHHBIE KOHCTPYKTOPBHI.
Jononaute nporpammy QyHKIIHSIMH pacueTa CyMMBI BCEX IEPEMEHHBIX 0OBEKTa.

2. Cospaiite (QYHKIUHM, ONPEACISIONIME MAaKCHUMAJbHOE W MHHHMMAIbHOE 3HAaYCHUE

NEPEMEHHBIX KaXKA0Tr0 00beKTa. Mcmnonp3yiTe KOCTPYKTOP.
3. Omnpenenute, B KakoM OOBEKTe CyMMa II€PEMEHHBIX MAaKCUMajbHa (MHUHAMAIbHA).
Ucnonp3yiiTe neperpy3Ky KOHCTPYKTOPOB.
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IIpakTuyeckas padora Nel7 «UcnoJib30BaHue yKa3aTesieil 1Jisi OpraHu3amuu CBSI3aHHBIX
CIHCKOB»

Lenbp padoTHI: M3YYUTH OCHOBHBIC MOHSTHS, OTHOCSIIMECS K KiaccaM W OOBEKTaM, OCBOHTH
JUHAMUYECKOe CO3JJaHie OOBEKTOB B IPOTPAMMHOM KOJIE.

Kaaccnl 4 00beKTBI

OO0BEKTHO-OPUEHTUPOBAHHOM TIOJIXO0/I€ CYIIECTBYIOT MOHATHS Ki1acc 1 OOBEKT.

Kmacc — a3Tto mporpammHas eAWHHWIIA, KOTOpas 3aaaeT oOmui malOJoH s KOHKPETHBIX
o0wekToB. Kiacc comep utr Bce HEOOXOIMMBIE OMMCAHUS TEPEMEHHBIX, CBOWCTB U METO/IOB, KOTOPHIE
oTHOCSTCS K 00BekTy. [IpuMepoM kiacca B peaibHOHN JKH3HH SIBIIICTCS MOHITHE «aBTOMOOWIB»: Kak
MPaBUIIO, ABTOMOOMIIb COJIEPKHUT HEKOTOPOE KOJIMYECTBO KOJIEC, BE-Peid, IMEeT KaKOi-TO IBET, HO STH
KOHKpETHBIE JICTaIi B KJIACCE HE OMUCHIBAIOTCSI.

OO0BeKT — 93TO0 23K3eMIUIAp Kkiacca. CBoiicTBa 00BEKTa CONEPKAaT KOHKPETHBIC JTaHHEIE,
XapaKTepHbIE U1 JAHHOTO SK3eMIUIsIpa. B peanbHO# >kM3HM HpuMepoM 00beKTa OYAET KOHKPETHBIN
9K3EMIUISAP aBTOMOOWIIA C 4 KojecaMu, 5 ABEPKaMH U CHHETO IBETA.

JAunamMu4eckoe cozaaHue 00bLEKTOB

Yame Bcero i pasMemieHuss Ha (opMe KHOIKH, TMOJS BBOAA WM APYTUX YIIPABISIONINX
3JIEMEHTOB HCIIONIb3YyeTCs nu3akiHep cpenbl Visual Studio: HyXHBIH 3JEMEHT BBIACISACTCS B IMaHEH
AIIEMEHTOB W pa3Memaercs Ha ¢gopme. OAHAKO MHOTZA CO3/1aBaTh JIEMEHTHI HY)KHO YK€ B IpoIlecce
BBITIOJTHEHUST TIPOTpaMMbl. [10CKONMBKY Ka)XABIil SIIEeMEHT yNpaBICHUS TPEACTaBIseT cO00i OTIENbHBIH
KJiacc, ero oMenieHne Ha (PopMy IporpaMMHBIM CIIOCOOOM BKJIFOUAET HECKOJIBKO IIaroB:

11. Co3znanue SK3eMIUIsIpa Kiacca.
12. [Ipuss3ka ero x ¢opme.
13. Hacrpoiika MecTomnonoxeHus, pasmMepoB, Tekcta u T. I1.

Hanpumep, 4ToOBl c037aTh KHOIKY, HY)KHO BBIIOJHHTH CIEAYIONMHA Kox ( ero ciexyer
pa3MecTuTh B 00paboTurke coodmienus: Load win B KakoM-Tu00 IpyromM MeToe):

Button b = new Button();

3neck 00BSBISETCS TMEpeMeHHas D, oTHocsmascs K kiaccy Button, xak u B mpeapLaymmx
nabopatopHbix padoTax. OmHaKo Aaiblie MIET HEYTO HO-BOE: C MOMOIIBIO ormeparopa NEW co3maercs
3K3eMIUIIp Kiacca Button, cceiika Ha Hero mpucBamBaercsi nepemeHHOM b. Ilpu 3TOM BBIMONHSETCS
UENBIA Psil AOTONHUTEIBHBIX ICUCTBHUH: BBIIENSACTCS MaMATh MOJI OOBEKT, MHUIHATH3UPYIOTCS BCE
CBOICTBa U IIEPEMEHHBIE.

Hanee HyxHO no0aBuTH 00BEKT Ha ¢opmy. as 3Toro ciyxurt cBodcTBo Parent, xoropoe
ompeessieT POIUTEIbCKUIA 3JIEMEHT, Ha KOTOpoM OyJieT pa3menieHa kHomnka: B.Parent = this;

KiroueBoe cioBo this oTHocuTcs K TOMY OOBEKTY, B KOTOPOM pa3Me-IIeH BBINOIHSACMBbIH B
JaHHBI MOMEHT MeToA. Ilockonbky Bce MeTonmbl B J1a0OpaTOpHBIX padoTax pa3MemlaroTcs B Kiacce
dopmbl, To U thiS OTHOCHTCS K 3TOMY KOHKPETHOMY JK3eMILTSIPY (GOPMBIL.

BMmecTo GopMbl KHOTIKY MOKHO MTOMECTHTH Ha JIpyroil koHteiHep. Ha-npumep, ecnu Ha Gopme
€CTb DJIEMEHT ynpasieHus: Panel, To MO)XKHO MOMECTHTh KHOIIKY Ha HETO CJIEIYIONIMM 00pa3oMm:

B.Parent = panell;

UroObI 3a7aTh TIOJIOKEHHE M pa3Mephl KHOITKH, HY>KHO HCIIONB30BaTh cBoicTBa Location u Size:

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

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

OGparure BHHMaHHe, 4yTo Location u Size — 3to ToXe 0OBexThl. XOTsI BHYTpH y Location
coJieprKaTcsi KOOPJIMHATHI X U Y, 33af0IlIKe JIEBBII BEpXHUH yroyl 00beKTa, He OTYIUTCA TOMEHATh OJIHY
U3 KOOP/WHAT, HY)KHO MEHATH IIEJIMKOM Bech 00bekT Location. To ke camoe OTHOCUTCS M K CBOWCTBY
Size.

Ha camom nene, kaxpiii pa3, Koraa Ha (GopMy NMOMEIIASTCS HOBBIA 3JEMEHT YIIPABICHUS HIIH
BHOCSTCS Kakuhe-TO H3MEHEHHS B CBOWCTBA JJIEMEHTOB ympaminenus, Visual Studio reHepupyer
CHEUUANBHBINA CITYXeOHBIH KOJ, KOTOPBIH MpPOJENbIBAET NPUBEICHHbIE BhIIIE ONEPAaLUH 110 CO3AAHUIO U
HACTPOHKe dIIEMEHTOB yrpasieHus. [lonpoOyiiTe moMecTuTh Ha (OPMY KHOTIKY, UBMEHHTH C Hee KaKHe-
HUOY/Zb CBOMCTBA, a 3aTeM HaWauTe B 0003peBarese pelleHui BeTKy (Gopmbl FOrml, passepuure ee u
crenaiire nBOIHOM mienuok mo Betke Forml.Designer.cs. Otkpoercst (aiiin ¢ TEKCTOM HpOrpaMMbl Ha
s3pike  CH#, KOTOpyrO cpeaa co3fajna aBTOMaTHYeCKH. MEHSTh 3TOT KOA BPYUHYIO KpaiHe He
pexomernayercs! OmHAaKO MOXKHO €ro M3y4uTh, UYTOOBI TOHATH MPHHLMUIBI CO3JAHHUS 3JIEMEHTOB
YIPaBJIEHHS B XOJI€ BBHITTOTHEHHSI TPOTPAMMBI.
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O06JacTh BUIAMMOCTH

[lepemenHble, OOBSBICHHBIE B MpOrpamMMme, MMEIOT 0O0JAcTh BUAMMOCTH. JTO 3HAYUT, 4YTO
MEpPeMEHHas, OMKMCAaHHAs B OJIHOW YacTH MPOrpaMMbI, He 00s3arenbHO OyAeT BUIHA B Apyroil. Bor
HanboJiee YacTO BCTPEUArOIIUecs CUTyallu:

[lepemenHbie, omucaHHbIE BHYTPH METOAa, HE OyAyT BHUIHBI 3a MIpPEAEIaMHd STOTO METOAa.

Hanpumep:

Void methoda()

{

OnwuceiBaeMm niepemenHyto delta int delta = 7;

}
Void methodb()
{

Ommbka: nepemenHas delta B aTom Metoze HensBecTHa! Int gamma = delta + 1;
[TepemenHble, onMcaHHbIE BHYTpH OJOKa WIJIM COCTaBHOTO OIEPATO-pa, BHIHBI TOJIBKO BHYTPH
atoro 61oka. Hanpumep:

Void Method()

{

If(@a==7)

{

Intb=a+5;

}

1 Ommbka: nepeMenHas b 31nech yxxe HeusBectHa! Messagebox.Show(b.tostring());
}

[TepeMeHHbIEC, OMUCAHHBIE BHYTPH KJacca, SBJISIOTCS TJI00AIBHBIMA M JOCTYIHBI IS BCEX
METOJIOB 3TOTO KJlacca, Harpumep:

Class Form1 : Form

{

Inta=5;

Void Method()

{

1 [TepeMeHHas a 3/1€Ch ACHCTBUTEIbHA

Messagebox.Show(a.tostring());

}

}

Onepanuu is u as

Yacto ObiBaeT ys00HO TMEpPEeMEHHbIC Pa3HBIX KJIACCOB 3alHMCaTh B OJMH CIHCOK, YTOOBI OBLIO
nerde ero obOpabaTbiBarh. UTOOBI MPOBEpUTH, K KAKOMY KJIACCY NPUHAUICKHUT KaKOW-THOO OOBEKT,
MOYKHO HCIIOJIb30BaTh OTEPATOp IS: OH BO3-BpalllaeT UCTHHY, €CIIM OOBEKT MPHHAUICKUT yKa3aHHOMY
kiaccy. [Ipumep:

Button b = new Button();

If (b is Button)

Messagebox.Show("3to kromkal"); else

Messagebox.Show("3to uto-to apyroe...");

Kak mpaBuiio, B 001X CIIHUCKAaX OOBEKTHI XPAHATCS B «00C3TMUCHHOMY COCTOSIHHH, TaK, 4TOOBI ¥
BCEX Y HUX OBUI JIUIIb MUHHUMAJbHBIA OOIIUI 171 BceX HAOOp METOAOB M CBOKMCTB. [Ijis TOTO 4TOOBI
MOJYYUTh JAOCTYN K PAcIIMPEHHBIM CBOMCTBaM 00BEKTa, HY)KHO MPUBECTH €r0 K MCXOIHOMY KIlaccy C
TTOMOIIBIO OTepaIvy IpUBEacHHS as: (Someobject as Button). Text = "3to knomnka!";

CremyeT MOMHHTB, YTO OINEpalys MPHBEACHHUS CPadOTAET TOJBKO B TOM Clly4ae, €CIH OOBEKT
HN3HAYAJIbHO MPUHAJICKUT TOMY KJIACCY, K KOTOPOMY €I'0 IIBITAOTCA IMPUBECTU (I/I.HI/I COBMECCTHUM C HI/IM),
B NPOTHBHOM CITydae oOIepaTrop aS BBIOPOCHUT HCKIIOYEHHE M OCTAHOBHUT BBIMOJHEHHE MPOTPaMMBI.
[TosTomy Gosiee Ge30mMacHBI MOIXO0J] COCTOMT B KOMOWHHPOBAaHHOM NMPUMEHEHUH OIEpPaTopoB as U IS:
CHayaja NpOBEPSEM COBMECTHMOCTh OOBEKTAa M KJIacca, M TOJLKO IOTOM BBIMOJIHIEM OIEPAIHIO
IIPUBCACHUA:

If (someobject is Button)

(someobject as Button).Text = "Dr1o kHonkal!";
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B kagecTtBe mpakTHYECKOrO0 NpPUMEpPa KCIIONB30BAHUS STHX OIMEpaluii PacCMOTPUM IIPUMED
MporpaMMBbl, KOTOpas mepedrupaeT Bce AIEMEHTHI yrpaBieHnd Ha (opMe, U Yy KHOTOK (HO HE Y JPYTHX
9JIEMEHTOB yrpaBiieHHs1!) 3aMEHSET TEKCT Ha IMATh 3BE3I0UEK «F***%y:

Private void Form1_Load(object sender, eventargs e)

{

ITepebupaem Bce anements ynpasienus foreach (Control ¢ in this.Controls)

If (c is Button) // Knonka?

(c as Button).Text = "*****'" J[ JTal

}

CBejienusi, nepeaaBaeMblie B COObITHE

Korna npoucxoaut kakoe-mibo codbitue (Hanpumep, coositre Click mpu HaxkaThu Ha KHOTIKY), B
00pabOTYHK ATOTO COOBITHS ITEPEAAIOTCS JOTIOTHUTEILHBIC CBEICHHS 00 3TOM COOBITHH B ITapaMeTpe €.

Hamnpumep, npu 1mendke KHOIIKK MBI Ha 00BeKTe BO3HUKaeT coObiTie mouseclick. [lis storo
COOBITHSI TIapaMeTp € CONEPKUT LEIbIH PsAA MEPEMEHHBIX, KOTOPHIC MO3BOJISIIOT y3HATh HH(OPMAIIHIO O
Ha)KaTHU:

e Button — kakas KkHoOIKa ObliIa Ha)kaTa;

e Clicks — ckonbko pa3 Obla HaXkaTa U OTITYLICHA KHOTIKA MBIIIIH;

e Location — KOOpAMHATHI TOYKH, HA KOTOPYIO YKa3bIBal Kypcop B MOMEHT HaKaTusi, B BUJE

o0BekTa Kiacca Point;

e XuY — Te e KOOPAUHATHI B BUE OTACIHHBIX TEPEMEHHBIX.

3agaHue HA MPAKTUYECKYI0 padoTy

Ecnu B MHIMBUIYa IbHOM 33JJaHHH MCIIONB3yeTCs 3JeMeHT Panel, u3smeHure ero mBeT, 4ToObI OH
BU3YaJIbHO BhIACIsUICS Ha ¢dopme. Ecmu ucnosnbsyercst anement Label, ne 3a0yapre mpucBouTh eMy
KaKOW-JIN0O TEKCT, MHAYE OH He Oy/eT BUACH Ha QopMe.

HNupuBuayanbHble 3agaHus

1. Pazpabotarh mporpamMmy, IHHAMHUYECKH TTOPOXKIAIONIYIO HA OKHE KHONKH. JIeBBIl BepXHUI
YTOJI KHOIIKH OIpPEeNsIeTcsl MECTOIOJIOKEHHEM Kypcopa MpH Ienyke. BoIBECTH HaaNUCh Ha KHOIKE C
KOOpJMHATAMU €€ JIEBOI'0 BEPXHETO yIJa.

2. PazpaboraTth mporpamMmy, AMHAMHYECKH TMOPOXIAIONIYI0 Ha OKHE KHOI-KHM ¥ TOJS BBOJA.
JleBBIii BEpXHHUI yroil 3J€MEHTa YIPaBICHUs OMPEAesSeTCs MECTOIMONOKEHHEM Kypcopa IMpH IIeITdKe.
Knonka nopoxpaaercs, ecii Kypcop HaxoJIUTCs B JIEBOM MOJOBHHE OKHA, B MHOM ClIy4ae MOpOXKIaeTcs
ToJie BBOJIA.

3.  Ha ¢dopme pasmenien snement ynpasienus Panel. Hamucars mpo-rpammy, KoTOpas mpH
IIeJTYKE MBI Ha 3JIeMeHTe ynpasieHust Panel moGamisier B Hero kHomku Button, a mpu menuke Ha
¢bopme B Hee T00aBISIOTCS OIS BBOjIa textbox.

4. Ha ¢opme pasmemiensl 3 manenu (3nmemeHT yrpasieHusi Panel). Hammcats mporpammy,
KOTOpasi IpW IIETYKe MBIIU Ha MEpBOM MaHenu J00aBJIsieT BO BTOPYIO TNaHENb KHOMKH Button, mpu
HIeJTYKe Ha BTOPOM MaHeNu J00aBisieT B TPEThIO MaHes b MOJst BBoJa textbox, a MpH IIenuKe Ha TPEeTher
TaHeNr J00aBIIsIeT Ha MEPBYIO aHelb MeTKu Label.

nu  Hamucate mporpammy, noOamistomniyto Ha ¢GopMy KHONKH. KHOTKH MOOaBISIOTCS B Y3JIbI
IIPSIMOYIOJIbHOM CeTKU. PaccTosHHA MeXAy KHOIKAMM W PacCTOSHUS MEXAYy KpailHell KHOIKOW u
rpaHMIeii OKHA JJOJDKHBI OBITh PaBHBI KaK 10 TOPU3OHTAIH, TaK U MO BEPTHUKAIH.

6. Paspaborath mporpammy, NMpu MIENYKE MBIIIA JUHAMHYECKH TOPOXKIAMIIYID HAa OKHE
KHOIIKHY WJIM TIOJIs BBOAA. KaK bl YeTHBIN 3JIEMEHT YIIPABJICHHS SIBISICTCS KHOMKOM, HEYCTHBIN — MOJIEM
BBOJIa. JIEBBIN BEPXHUH YIroJl KHOIIKU ONPEAEIIAETCS MECTOIIOJIOKEHUEM Kypcopa IIpH 1ieiruke. st noss
BBOJIa MTOJIOKEHUE Kypcopa ONpeiesisieT KOOPIUHATHI PAaBOTO HUKHETO yTJia.

7. Co3pmatb mporpaMMy C KHOIKOM, METKOM u mojeM BBozga. [Ipu mienuke Ha
COOTBETCTBYIOLIHI AJIEMEHT Ha (opMe TWHAMHYECKH MOJDKEH CO3/IaBaThCsl MOJOOHBIM €My 3JIeMEHT.
IIpenycMoTpeTh BO3MOKHOCTB BBIBOJa KOJTMYECTBA KHOIIOK, METOK U MOJIEN BBOJA.

8. Cozmatp mporpammy, J0OaBISIONIYIO pa3IMYHbIE 3JIEMEHTHl yIpaBieHUs Ha GopMy W Ha
manens Panel. Tum »ieMEHTOB yIpaBieHHsS BBHIOMpAeTCsS ClydalHeIM oOpasoM. IlpemycMoTpeTsh
BO3MOXXHOCTh BBIBOJ]a HMH(MOpMAIIMM O KOJHMYECTBE OJIIEMEHTOB 110 THIIAM W HWHQOPMAIUIO O
PacmoI0KEHUH IIEMEHTOB.

9. PaspabGorath mnporpammy, J00aBIISAIONYI0 Ha (OpMY IIOCICIOBATSILHOCTh 3JIEMEHTOB
VOpaBJICHHUS] CITydalHOW JUIWHBL. THII DJIEMEHTOB YHPAaBIECHUS 3alaeTCsi CIydalHBIM 00pa3oM.
[IpenycMoTpeTh BO3MOKHOCTD BBIBOAA MHPOPMALIH O KOJIMYECTBE HJIEMEHTOB IO THIIAM.
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10. HamwmcaTs nporpaMmy, IMHAMUYECKH MOPOKIAIONIYI0 HA OKHE KHOIKH WM METKH. JIeBbIi
BEPXHHUH YroJl 3JIeMEHTa YIpaBJIEHHs ONpeleNsaeTcsl MECTOIOJIOKEHHEM Kypcopa mpu mienuke. Ilpu
Ha)KaTHH PaBOW KHOIIKY MBIIIN Ha (OPME C Hee YAAISIOTCS BCE KHOIKH.

11. HanwmcaTe mporpamMmy, JHHAMHYECKH MOPOXKAAIONIYI0 Ha OKHE MOOYEPEJHO KHONKH WIN
1oJsi BBOAA. JIeBBI BEpXHUIl yrosl 3JI€MEHTa YIpaBlICHHs OINpPENesseTCs MECTOIOJIOKEHHEM Kypcopa
npu menuke. Ilpy HakaTMu NpaBOM KHONKHM MBIIK Ha (GopMe ¢ Hee YAAsIFOTCA BCe MOPOXKICHHBIE
JJIEMEHTHI.

12. Paspabotath mporpamMmy c JByMs KHOTMKamu Ha ¢opme. [Ipu HakaTuu Ha TMEpBYIO Ha
dopmy nobasnsiercs oxna manens Panel. Tlpy HakaTMHM Ha BTOPYIO KHOIKY B KaXIyK IaHENb
Jno0aBIsieTcs ojie BBOJA.

13. Pazpabortath mporpaMmy c AByMsI KHOMKamHu Ha ¢opme. [Ipu HakaTuu Ha MEpBYIO Ha
¢dopmy noOamisercst onHa KHOIKA WM Ioje BBoAa. [Ipy HakaTMM Ha BTOPYIO KHOIKY KaKIO€ I10JIe
YBEITMUMBAETCS TI0 BEPTHKAJIH B JBa pasa.

14. Hanwmcate mporpamMMmy ¢ KHONKOM M TpeMs HojsMd BBoja. llpu HaxaTuum Ha KHOIKY
IporpaMMa aHaJIM3UPYET COACPKUMOE MEPBOT0 MO M AMHAMHYECKH IOPOXKIAET JIEMEHT yIpaBIeHUS.
Ecnn B nepBoM mosie BBoja coxepxkurcs Oyksa «K», To Ha Gopmy mobasisercs: KHomka, eciu «II» —
nojie BBoAa, eciu «M» — meTka. Bo BTopoM M TpeTheM MoOJje BBOJA COAEP)KATCS KOOPAMHATHI JIEBOTO
BEPXHEro yriyia OyayIiero 3JeMeHTa yrpaBieHHUs.

15. Paszpabotars mporpamMmy, 100aBISIONIYI0 Ha POPMY METKH C TEKCTOM. MECTOIOIOKEHHE U
pasMepsl METOK ONpPENeNIOTCS B MpOorpaMMe JUHAMHYECKH depe3 IMoJisl BBoJAa. B 3aroloBok OKHa,
aHaM3Upys pa3Mep BCEX METOK, BBIBECTH KOJIMYECTBO MAJCHBKMX W OONBIINX METOK. MaleHbKOM
METKOU CUMTAETCsl METKa pa3MepoM MeHee S0 mukcesell 1o FOPU30HTANIMN U BEPTUKAIIH.

16. Coznatk mporpamMMy ¢ IByMs KHONKaMH Ha (opMe, TUHAMHYECKH TOPOKIAIONIYI0 Ha OKHE
METKM WM TOoJisi BBoJa. lIpM HakaTMM Ha TEPBYI0 KHOMKY KaK[as MeTKa YBEIMYHBAETCS IO
TOPU30HTAIH B ABa pasa. IIpu HaxaTHM Ha BTOPYIO KHOIKY Ka)KIO€ I0JI€ YMEHBLIAETCS N0 BEPTUKAIH B
JIBa pasa.

17. Pa3pabortaTh mporpamMMmy, IMHAMHYECKH TMOPOXKIAIONIYI0 Ha OKHE KHOIKH M TOJNS BBOJA.
KoopnuHatel sneMeHTa yIpaBlIeHUsT ONMPENENSIOTCS CIy4alHbIM 00pa3oM. DJIEeMEHTHI YIpaBleHUs He
JOJDKHBI HaKNIaApIBaThCs APYr Ha Ipyra. Eciau HET BO3MOXKHOCTH 1OOABUTH 3JIEMEHT yNpaBlICHHUS (HET
MecTa JUIsl pa3MEIIeHHUs 3JIEMEHTa), TO MPEAYCMOTPETh BBIBOJ HH(DOPMALIUU 00 3TOM.

18. PazpabortaTh mporpamMMmy, IMHAMUYECKH IMOPOXKIAIONIYI0 Ha OKHE KHONKH U TOJI BBOJA.
Koopnunatel sneMeHTa yIpaBieHUs ONPENeIstoTCs ciaydaiHeiM oOpazoM. [Ipu HaBeneHun Kypcopa Ha
3JIEMEHT YIPABJICHUS OH JOJKEH OBITh yAaleH ¢ (POpMBI.

19. PazpabortaTth nporpammy, JHHAMHYECKH TMOPOXKAAIONIYIO MPH MIETYKEe HA OKHE pa3invHbIe
3JIeMEHTHI (I10JIs1 BBOJIA, KHOIIKM, METKH). THII 3JIEeMEHTOB ONpeessieTcsl ¢ MOMOIIBI0 PaIHOKHOIOK. Bee
3JIEMEHTHI PACIOIAraloTCsl TOPU30OHTAIBHO B psif. [Ipu mocTrkeHnu mpaBoil rpaHMIBl OKHA HAYMHAETCS
HOBBIN psiJl DJIIEMEHTOB.

20. Pa3paboTtarh mporpaMmy, AMHAMHYECKH TTOPOXKAAIONIYIO WK TI0JIe BBOAA (IPU HaXKaTUW Ha
OKHE JIeBOM KHOIIKOM MBIIIN), WM KHOMKY (TpW Ha)KaTHM Ha OKHE IMpaBOW KHOMKOW MbImu). Bee
9JIEMEHTHI PacIoiaraloTCsl HANCKOCOK, HAUMHAsI ¢ JICBOTO BEPXHETO yriia okHa. Peann3oBaTh 00paboTUHK
COOBITHSI UBMEHEHHS pa3Mepa OKHA, B KOTOPOM YalTUTh BCE MOPOKICHHBIE SIIEMEHTHI.
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IIpakTHyeckas padora Nel8 «M3yuyeHne HHTErPHPOBAHHOM cpeAbl pa3padoTYHKa»

Heas padorbl: IlomydueHne HaBBIKOB pabOThI B BH3YaJbHOH cpele IPOrpaMMHPOBAHUS.
BrInonHeHNst OCHOBHBIX 3TAloOB pa3pabOTKU MPHIOKEHUH.

HNuaTerpupoBannas cpena paspadorynkxa C++ Builder

Cpema C++ Builder BusyampHO peanm3yeTcsi B BHIE HECKONBKHX OKOH, OJHOBPEMEHHO
PacKpBITHIX Ha 3KpaHe MoHuTOpa. Cpema BKIIFOYAeT BCe HEOOXOAUMOE IS MPOSKTUPOBAHUS, 3aITycKa 1
TECTUPOBaHHS TPUIOKEHUHA. BUa cpempl MOXKET MEHSAThCS B 3aBHCHMOCTH OT HACTPOWKHM M HOMEpa
Bepcun. Cpema C++ Builder BusyampHO peanmm3yercs B BHIIE HECKOIBKHX OKOH, OJHOBPEMEHHO
PacKpHITHIX Ha 9KpaHe MOHHMTOpa. KommdecTBo, pacmojiokeHHe, pa3Mep W BUA OKOH MOXET MEHSATHCS
MPOrPaMMHUCTOM B 3aBUCHUMOCTH OT ero mpexanouyteHuil. Ilpu 3amycke C++ Builder MoxkHO yBHIETH
KapTHHKY, Kak Ha Pucynke 8.1.
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Pucynoxk 18.1. Cpena Builder ¢ oTkpbITBIMU OKHaMU

I'maBHoOe OKHO Bcerja MpHUCYTCTBYET Ha AKpaHE U MpeIHa3Ha4YeHO JJIs YIPaBISHHs MPOLIECCOM
co3mgaHus mporpaMMbel. OCHOBHOE MEHIO COJIEPKUT BCE HEOOXOAWMBIE CpEACTBA Ui YIPaBICHHS
npoekToM. [Iukrorpammsl o0nerdaroT 10CTyn K Hanbosee 4acTo MPUMEHSEMbIM KOMAaHIaM OCHOBHOTO
MeHI0. Yepe3 MEHI0O KOMIIOHEHTOB OCYIIECTBIISIETCS AOCTYH K HabOpy CTaHAApPTHBIX CEPBHCHBIX
nporpamMMm cpensl C++ Builder, KoTOpble ONMUCHIBAIOT HEKOTOPBIH BH3YAJIbHBIA 3J€MEHT (KOMITOHEHT),
MOMEIIEHHBIN TPOrpaMMHCTOM B OKHO (opmbl. Kakaplii KOMIIOHEHT HMMEET OIpeleNiCHHbIH Habop
CBOWCTB (ITapaMeTpoB), KOTOpPbIE HPOrpaMMHCT MOXKET 3a/1aBaTh, HalpHMEp, LIBET, 3arojOBOK OKHa,
Ha/ITUCh HA KHOTIKE, pa3Mep U TUM mpudTa u Apyrue.

OKHO HMHCIEKTOpa OO0BEKTOB (BBI3bIBACTCS C MOMOIIBIO KiaBuimm F11) mpemHasHaueHo ist
W3MEHEHHUS! CBOWCTB BBIOPAaHHBIX KOMIIOHEHTOB W COCTOMT M3 ABYyX crpanun. Crpanuna Properties
(CnoiicTBa) mpeqHa3Ha4YeHa IS U3MEHEHUS HEOOXOAMMBIX CBOWCTB KOMIIOHEHTa, CTpaHuia Events
(CoObITHS) - AJIs ONpPENEICHUs PeaKIMd KOMIIOHEHTa Ha TO WJIM WHOE COOBITHE (HampuMmep, HaKaTHe
OIpeIeJIEHHOH KJIaBUILHY WM MIETYOK MO KHOIIKE MBIIIN).

OxHo ¢opmbI nipeacTaBisieT coboit mpoekT Windows-okHa nporpammsl. B 310 0kHO B npouecce
HaHMCaHWS TMPOTPaMMBI TIOMEMIAIOTCS HEOOXOJMMble KOMIIOHEHTH. [IpryeM TpH BBIOJHEHUH
MPOTrpaMMBbI TIOMEIIIEHHBIE KOMIIOHEHTHI OyIyT MMETh TOT YK€ BUJI, YTO U HA JTare NPOCKTUPOBAHHSI.

OKHO TeKcTa TPOrpaMMbl MpPEIHA3HAYEHO AJsl MPOCMOTPa, HAMUCAHUS W PEIaKTHPOBAHUS
TekcTa mporpamMmel. B cucteme C++ Builder mcmonssyercst si3pik mporpammuposanusi C++. [lpu
NIepPBOHAYANILHON 3arpy3Ke B OKHE TEKCTa MPOTPaMMBbI HAXOJIUTCS TEKCT, COJEpIKAlIMi MHUHUMAbHBIA
Ha0Oop OnepaTopoB LI HOPMAJIBHOTO (PYHKIMOHUPOBaHMS MycToil popmel B kauecTBe Windows-oKHa.

[Iporpamma B cpene C++ Builder cocraBisercs Kak oOmnMcaHWE alTrOPUTMOB, KOTOpBIE
HEOOXOAMMO BBHITIOJNIHUTH, €CJIM BO3HHUKAET OINpPEACIIEHHOEe COOBITHE, CBA3aHHOE ¢ (opmoii (Hampmmep,
MIeTYOK 10 KHOMKEe MbImu - coObithe onclick, co3manme ¢opmer - oncreate). Jms kaxmoro
oOpabatbiBaeMoro B (opMe COOBITHSI C MOMOIIBIO CTpaHuIbl Events MHCIEKTOpa OOBEKTOB B TEKCTE
POTrpaMMBbI OpraHu3yeTcsl QYHKIUS, MEKITY CUMBOJIAMH { U }, B KOTOPOW MPOTPaMMHUCT 3alMCHIBACT Ha
s3b1ke C++ TpeOyeMBbIii alroOpuTM.
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Ctpykrypa nporpamm C++ Builder

[Iporpamma B C++ Builder coctouT n3 MHOXKECTBAa MOIYJIEH, KOTOPhIE OOBEAUMHSIIOTCS B OIUH
NPOEKT ¢ momolblo Qaiina mpoekta (dain ¢ pacmmpenuem .bpr). Paitn mpoekra aBTOMaTHYECKH
co3maercas U oOpaOarbiBaercst cpemoit C++ Builder m He mnpenHasHayeH Ui pelaKTHPOBaHUSL.
OObsBreHus Ki1accoB, QYHKIMA W TIEPEMEHHBIX HaXOMIATCS B 3aroyioBoYHOM daitne (pacmupenue .h),
TEKCT TIpOTpaMMBbI, HalMcaHHBIM Ha s3eike C++, - B (pailile mcxomHOro Tekcra (pacImmpeHue .cpp).
Onwucanne okoHa GopMel HaxoauTcs B ¢aiine ¢ pacmupenueM .dfm. ®aitn npoekTa MOKET OBITH TOJIBKO
onvH, (aiiyoB ¢ APYrUMH PACIIMPEHUSIMH MOKET OBITh HECKOJIBKO.

IIpocreiimee npuioskenue C++ Builder

IIpocreiilee mnpuac:keHHe - 3aroTOBKa, O0ECHEYMBAIONIAS MPOrPAMMHUCTa  CaMHMHU
HEOOXOTUMBIMH JCUCTBUSIMUA C OKHOM. 3aroTOBKa €CTh 3aBeplICHHOE pabouee MPHIIOKEHUE, KOTOPOe
nmoka Hu4ero He AenmaeT. Cpasy mocie 3amycka Builder cozmaercs mpocreiitiee mpuioxeHne, KOTOpoe
NpeAcTaBiIsieT CcO0OH OKHO C OCHOBHBIMH DJJieMEHTaMH OKHa Windows: 3arojioBoK; KHOIKH
CBOpauMBaHMs, pa3BOpAUNBaHUs, 3aKPHITHS OKHA; H3MEHEHHE Pa3Mepa OKHa.

JTansl CO31aHUs NPOCTEHIIEero MPHIOKEeHUs

1. CoznaTh OTHENBHYIO TANKy s (HaiI0B IPHIOKCHHS.

2. 3amyctuth cpeny C++ Builder.

3. Bemonauts komannay: File/New/Application.

4. ABromMaTHyecku co3naroTcs (aitnsl mpoekTa Projectl.cpp u hopma c 3aromoBkom Forml.

5. Coxpanenue Bcex (aiiinoB npoekTta komannoii: File/Project As. OTkpoercsi TuaoroBoe OKHO,
B KOTOpPOM B KadecTBe MMeHU aitna moayns ¢opmer npegnaraercst uMsi Unitl.cpp. [Ipu 3TomM B okHe
Jaiora HaJlo BBIOpATh IUCK M KaTaJlor B HEM, MOYKHO M3MEHUTH UMsI MOJyJIsl, HanpuMep, Main.cpp. [Tpu
9TOoM uMs (aiina GopMbl COBIMAAET ¢ MMEHeM MoAyns (Ho ¢ pacmmpenueM .dfm) u Oyaer Main.dfm.
[Nocne 3amomunanus (aiina moaynst popmsel Builder npennaraet 3anmoMHUTE (aiiyl MPOEKTa ¢ KMEHEM 10
ymomuanuio Projectl.dpr. DTo mMs Takke MOKHO H3MEHHTh Ha Jpyroe, CBA3aHHOE C Ha3HAUYCHHE
npoekra. limMena ¢aiina mpoexTa 1 (OpMBI HE JOJDKHBI COBIIAATh.

6. 3amyck TpOeKTa BBIMONHSACTCS KoMaHaod Run/Run wmm 3eneHoit crpenkoidt Ha Ilanenu
WHCTPYMEHTOB. KoMIHISATOp mepeBoAUT Bce TEKCTHI B MAIIMHHBIA Koj (pacmupenue .obj), a
KOMITOHOBIIMK OOBEAMHSAET Bce (hailiibl B €OMHBIN MOAYINb (pacIIpeHHe .eXe), KOTOPhIH MOXKeT OBITh
3alyIIeH Ha BHIMOJIHEHHE.

3agaHue HA MPAKTUYECKYI0 padoTy

Heo0Oxomumo OCBOWTH OCHOBHBIE JTambl W JEWCTBUS CO CpEelOil Ha TpuMepe CO3MaHuUs
HPOCTEUIIEro MPHIOKEHHs. [ 9TOro Hao co3AaTh OTACIBHYIO MANKy, B KOTOPYIO OyIyT MOMENIaThCs
Bce (paiiibl, OTHOCSIIMECS K OJTHOMY ITPHIIOKEHUSI.

1. Cozpmare mnpocteiimee mnpuioxenue C++ Builder B ormenbHoit mamke. nst  ¢aitnos
NPWIOKEHUST TM0N00paTh NOAXOAAIME HMeHa. [I[pocMOTpeTh pasmep MOJyYHBIIETO IPUIOKCHUS
komaHJ0i: Project/Information for Project. [IpumepHsIii pazmep npocteiimero npuioxkenus — 25 Koaiir.

2. [IpocMOTpeTh COAEPIKUMOE B U3YUUTh CTPYKTYPY CIIEAYIOINX (aiiioB:

o  daiina moayss: Unitl.cpp; npu HEOOXOAMMOCTH MEPEKIIIOUUTHCS Ha TEKCT KitaBuiiei F12;

o aiina mpoekra Projectl.cpp komanmoit: Project/View Source; OTKpoeTcs OTIeNbHAs

3aKkiajKa B okHe Penakropa;

e ®daiina ¢popmer Unitl.dmf komannoit nokansHOro MeHto: View as Text; BepHyTbcs Hazazl B

npeacraBieHue GopMbl Kak OKHA MOXKHO KOMaHJIOH JIOKaJIbHOTO MeH0: View as Form.

BpeMeHHO BBINTH U3 cpejibl ¥ MPOCMOTPETh COACPKUMOE Tanku. M3yunTs coctaB 00pa30BaHHbIX
(aiiIoB MPUIIOKEHUS U MX Ha3HAYCHHE.

3. 3amaHue HKOHKHM pa3pabOTaHHOTO NMPHIOKeHUs. 11t aToro TpeGyeTcs BBIIIOIHHUTH JBa dTama:

1. Co3nanue nkoHKH ((aiina ¢ pacmuperreM .ico). Ecnu ¢aiin ¢ TakuM paciuimpeHueM ecTb,
TO 3TOT 3TAll MOXHO OMYCTHUTh. J{JIsl CO3AaHMsI MKOHKH MOYKHO BOCIIOJIb30BATHCSI BCTPOSCHHBIM B CpENy
I'padmueckum pegakropom (BbI3BaTh rpaduueckuii penakrop komannoi: Tools/Image Iditor; BeiOpats B
HeMm myHKT MeHto File/New/Icon File (ico); 3amarh cBoiicTBa MKOHKH: pazMep 32x32, nBeT=16; pucoBaTh
WKOHKY TIO TIMKCEJISIM; COXPaHUTh (hailyl UKOHKH B marnke ¢ ¢aitnamu nmpoekra komanzoi: File/Save As...;
BIHTH 13 Image Iditor)

2. [MonmknroueHre MKOHKM K TPWIOKEHHIO (BBIOJHUTH KoMaHmy: Project/Options...; B
OTKpBIBIIEMCsl OKHE IepeiTn Ha 3aknaaky Application; BeiOparh uMKoHKY kHomkod Load Icon...; B
MOSIBUBLIEMCS] OKHE BBIOpATh MyTh K (hailily HKOHKH; HaXkaTh KHONKY Ok)
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IIpaktuyeckas padora Nel9 «CoObITHSI KOMIOHEHTOB (3JIEMEHTOB YNpaBJeHHs), HX
CYIIIHOCTH M HA3HAYEHHUE

Heas padorsr: I[lomyueHne HaBBIKOB pabOTBHl B BH3YaJIbHOW CpeAe IMPOrpaMMHUpPOBAHUS.
BrInonHeHs: OCHOBHBIX 3TaroB pa3paboTKH MpuiokeHui. M3yuenue Bo3MoxHOCcTel okHa MHCmekTopa
00BEKTOB IS 3aJaHUS CBOWCTB (hopMe Ha HdTame MPOSKTUPOBAHHS TPHIOKEHUS. 3HAKOMCTBO CO
crocobaMy HamMcaHWs OOpa0OTYMKOB COOBITHI, Ha3HAYeHHWEM W THIIAMH MapaMeTpoMm. M3yuenwe
BO3MOXHOCTEH OKkHa MHcmekTopa 00BbEKTOB ISl 3alaHus IIAOJIOHOB 0OPaOOTUYUKOB COOBITHH (POPMEL.
CriocoOBI BEI30Ba COOBITHIA.

JTansl pa3padoTKH MPOJI0KeHUit

[pornecc pazpadotku npunoxkenuii B C++ Builder comepuT cienyromme 3Tarb;

1. IMocTpoenune Bu3yasbHOrO MHTEpdelica: BEIOOP HYKHBIX KOMIIOHEHTOB U pa3MellleHHe UX Ha
¢dhopme (KHOIIKH, MEHIO | T.1.).

2. YcraHoBka ¢ momoulptlo oHa MHcmekropa OOBEKTOB CBOHCTB (DOPMBI M €€ BIIEMEHTOB
yIpaBleHHS.

3. Ilpucoenuaenne koja Ha s3b61ke C++ K KOMIIOHEHTaM TSl 00pabOTKH COOBITHH, BO3HUKAFOIIHX
OT TOJIF30BaTEINA (C TIOMOIIHIO MBIIIH WIIH KIIABUATYPHI) HITH CHCTEMBI (TaliMep | Ap.).

4. Kommumsanus ucxoanoro kona C++ u pecypcoB GOpMbI B UCTIONHUMEBIA exe -(haiii, KoTopsIi
MOJKeT 3amyckaThes u3 cpenbl C++ Builder mwim u3 omeparmonHoii cucremsl Windows Kak OTIeTbHOE
TIPHUIIOKEHUE.

dopma

OnauM 13 BakHeHImx komrnoHeHToB C++ Builder sBisiercs ¢popma. BuzyansHo dgopma - 310
CIEIMAIFHOE OKHO, KOTOPOE COCTaBISIET OCHOBY TpwioxeHus: Buider, u sBnsieTcs KOHTEHHEpOM IS
Jpyrux KOMIOHEeHTOB. TunmuHas opma mpeacTasisieT co0oil MPSIMOYTOIbEHOE OKHO U MOKET COACPIKATh
CIIEAYIOIINE SJIEMEHTHI: PaMKy, 3arojioBOK, TNIABHOE MEHIO IOJI 3arojIOBKOM, CTPOKY COCTOSIHUS B
HIDKHEW 9aCTH, BEPTUKAIBHYIO 1 TOPU3OHTAIHHYIO MOJIOCHI IIPOKPYTKH.

n PHtiep tho piibl

EBeoa MpockaTp

PeaakTHpoganne  Berxoa

16:35 MaHEAENEHKE
< >

Pucynok 19.1. Bug ¢gopmbl ¢ OCHOBHBIMH 3JI€MEHTaMHU

Bce cocraBistomue GpopMbl MOKHO MEHSTH C HOMOIIBIO CBOMCTB (hopMbl. OcTaibHas 4acTb
npocTpaHcTBa (HOPMbI HA3BIBACTCS KIIMEHTCKOI 001acThio. B Hell pa3MeniaioTcs pa3inyHbIe dJIEMEHTHI
yIIpaBJICHHs, BEIBOAUTHCS TEKCT U rpaduKa  T.1.

I[Iporpammuo ¢opma - 310 00BeKT cTaHmapTHOrO Kitacca tform. Kak mo0oit o0bekT ¢opma
UMEeT CBOM CBOWCTBA, KOTOPBIE MOXKHO 3a/aBaTh KaK Ha OJTare MPOCKTUPOBAaHHS TMPHIOKEHHS C
noMoIpl0 okHa MHcnekropa OOBEKTOB, TaK M Ha OJTale BBIINOJHCHUS TPUIOKEHHUS M3 TEKCTa
HpOTPaMMBI.

OcHoBHBIE cBOlCTBa (pOPMBI

Alphablend — pasperraer mpo3paunocts Gopmbl. Eciu cBOWCTBO paBHO true, TO GhopMa MOXKET
OBITh IPO3payvHa.

Alphablendvalue — 3anaer crenens npo3paunoctu ¢opmer ot 0 10 255. 3Hauenue O cBoiicTBa
O3HAYaeT MOJIHOCTBIO MPO3payuHa; 255 — MOJHYI HENPO3pPavyHOCTh; IOIYIPO3pauHasi — MPOMEKYTOUHOE
3HaYCHHE.

Autoscroll — mpocToe ioruueckoe — onpenenser, OyayT I aBTOMAaTHYECKU MOSBIISATHCS MOJIOCHI
NPOKPYTKH, €CITH MPH 33JaHHOM pa3Mepe OKHA He BCe KOMIIOHEHTHI MoMeInaroTes Ha Hem. Eciu true (mo
YMOJTYaHUIO), TO OY/YT.

Bordericons — 3aaeT HabOp KHOMOK B ITPABOM YTITy 3ar0JIOBKA.

Borderstyle - onpenenser BHEIIHUIA BU ¥ TIOBEICHUE PAMKH OKHA ()OPMBI.
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Borderwidth — mmpuaa paMkw.

Caption — 3amaer 3aroJ0BOK OKHA.

Clientheight, clientwidth — onpenenser BbicOTy M IIMPUHY B MUKCENSIX KIMEHTCKOW 00JIAaCTH
(hopMBL.

Color — uset GopMsrI.

Icon — ompenensier MUKTOTpaMMy, OTOOpakaeMyIo B 3ar0JI0BKe OKHA (POPMBL.

Left, Top — onpenensioT B MHUKCENIAX KOOPAMHATHI JICBOTO yria (GpopMbl OTHOCHTEIBHO JKpaHa
MOHHUTODA.

Windowstate - coctosiaue (hopMbI IOCIIE 3aImycKa.

CoObITHS

Co0ObITHE — 5TO JECTBHE CO CTOPOHBI IOJIB30BATENSl WM CaMOW CHUCTEMBI OTHOCHTENBHO
3allylIEeHHOTO0 Ha BBIIOJIHEHHE MNpuiIokeHus. C NOMOLIbI0 COOBITHUI NPOMUCXOOUT B3aUMOJEHCTBHUE
MOJIb30BATENsl M CHCTEMBI C 3alylleHHBIM MNpPUIOKEHHEeM. MeToa co3JaHHus NpOorpaMM Ha OCHOBE
BO3HHMKAIOIINX COOBITHH, Ha3blBacTCAd COOBITHIIHO-OPHEHTHPOBAHHBbIM. OOpadoTUYMKOM COOBITHS -
9T0 (QYHKUUS, COAEprKallas KOMAaHIbl Ha s3bIKe IporpamMMupBoanus C++, KOTOpbIE HOJIKHBI
BBITIOJIHUTHCS IIPH BOZHUKHOBEHUH COOBITHSA, C KOTOPBIM 00pa0OTUHK CBsI3aH.

3.5.Co30anue obpabomuuxa enasHo2o codvimus

VY KaXIOro KOMIIOHEHTa €CTh IJIaBHOE cO0bITHE — COOBITHE, KOTOPOE C 3THM KOMIIOHEHTOM
MIPOUCXOANT 00s3aTeNbHO WM Hambosee yacto. Hampumep, mis ¢opmbl — 3TO coObITHE Oncreate —
co3nanue (Gopmbl, Uil KHOMKKM — 3T0 onclick — memuok mo kHomnke u T.4. st co3maHusi 00paboTyrka
[JIABHOTO COOBITHS HAMO:

- aKTHBH3WPOBATHh KOMIIOHEHT Ha (popme, It KOTOPOTO co3naercs 00padboTIunK;

- BBINIOJIHUTH ABOMHOM MIEIYOK 110 KOMIIOHEHTY.

Cpena C++ Builder moarotoBut 3arotoBKy OyayIiero COObITHS.

CoznanuM 00pabOTYNK TTIABHOTO COOBITHS (hOpMBI — ONCreate.

& Unit1.cpp
Urit1.cpp l
void _ fastcall TForml::FormCreate (TChject *Sender) el N
{
i
S v
£ >
22 1 Modfied Insert Unit1,cpp Anitl.h {Diagram /

Pucynok 19.2. OkHO TekcTa MPOrpaMMBl € 3ar0TOBKOM IIIaBHOTO COOBITHS (hOPMBI

Oo0paboTtunk nMeeT uMs formcereate, ogun napamerp Sender Tuma *tobject, HeT BO3BpaIaeMOro
3HaveHus, oOpaboTunk mpuHAANeKUT Kiaccy tforml. Kypcop ycraHOBHUTBCS MEXIy {}, Tle cClieayer
HamMcaTh KOMaH/Ibl 00paboTIrKa.

Co3nanue 00padoTYMKa MPOU3BOJIBLHOIO COOBITHA

Jnst co3maHus 3aroTOBKH JIFOOOTO COOBITHS HCIOJb3yeTcs OKHO MHcmekTopa 0OBEKTOB.
TpebOyetcst BBIIOIHUTH CAEAYIOLINE ACHCTBHUS:

1. AKTHBH3HpYETCS KOMIIOHEHT Ha (JOopMe, I KOTOPOTro MHUIIETCsl 00paboTUHK.

2. B okne Mucnekrope o0nekToB niepeiitn Ha Bkiagky Events (CobsiTust). Ha Helt pacmonoxex
CIIMCOK COOBITHH, Pacrio3HaBaeMbIX BLIOPaHHBIM KOMIIOHEHTOM.

3. Haiitu B criucke UMsi Hy>KHOTO COOBITHSL.

4. BBINOJHUTH IBOMHOM IIETYOK B IyCTON CTPOKE CIIpaBa OT COOBITHSL.

5. U3 okxHa MHcnekTopa 00BEKTOB CUCTEMa BEPHETCSI B OKHO PemakTopa, B KOTOPOM B TIO3UIUH
Kypcopa BIIMCBIBAIOTCS KOMaHIbI COOBITHUSI.

Hnst cnydas co3naHus madioHa oopaboTyrka coOBITHS LIeTYKa 1o Gopme:

F_ _________________________ 2l B Unit1.cpp

Forml - .

| orm J Unitl.cpp l

Properties  Events ] 2
OnCanfiesize ~ void _ fasteall TFormil::FormClick(T¢hject +Sender)

| OnClick. FormnClick. = .
OnClose I
OnCloseQuemy 3
OnConstrained| // 2
OnContextPop -
All shawir M 2 |Modified Insert " Unitl.cpp AUrit1.h ADiagram /

Pucynoxk 19.3. Coznanue mabaoHa npou3BOJILHOTO 00padoTYHKa COOBITHS
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3anaHue HA IPAKTHYECKYIO padoTy

HeoOxogmmMo OCBOWTH OCHOBHBIE CBOWCTBa (DOPMBI M CIMOCOOBI 3adaHUS WM 3HAYCHUH B
TpeOyeMOM Anana3oHe, a Tak ke OCBOUTH OCHOBHBIC IPUEMBI CO3IaHHU 00PaOOTUNKOB COOBITHI (HOPMEI.
st 3TOTO Ha/MO CO37aTh OTACNBHYIO MANKY, B KOTOPYIO OyAyT MOMemaThesl Bee (Daiiibl, OTHOCSIIUECS K
OJTHOMY TIPWJIOKEHHS. Y CTAHOBHUTH CIIEIYIOIIEe CBOMCTBA (JOPMBI C UCTIONBb30BaHHeM OkHa MHcmekTopa

00BEKTOB:
1.
2.
3.

ISZ S

8.
9.

BripaBHuBanue GOpMbI pa3TUUHBIMU BapHaHTaMH (cBoicTBO Align);

OdopMuTs paMKy GOpPMBI pa3THIHBIMEI BapuaHTaMu (CBOHCTBO borderstyte);

3anmaTe 3aroloBok OkHa (opmbl (cBoifcTBy Caption mpucBOWT 3HaueHHe «Mos mepBas
bopmar);

[Tono6pats uBeT hopmsl (cBoiicTBo Color);

Bri0pats Bua ykazatens GOpMbI U3 CITMCKA CTAaHAAPTHBIX yKaszarenei (cBoiictBo Cursor);
[TosKkcnepuMEHTHPOBATh CO CBOWMCTBOM IMpo3payHocTd (opmel (cBoiicTBa alphablend u
alphablendvalue);

M3o0OpakeHue BCILTBIBAIONICH TMoAcKa3ku (opmel (B cBoiicTBo Hint 3ammcarh TekcT
MoACKa3Ku — «3To GopMmay, B cBoricTBo showhint 3ammcats 3HadeHUE true);

VYkazath cocrostaue Gpopmsl (cBoHCcTBO windowstaty);

Co3natb MKOHKY (3Ha40K) Ut GOpMBI. IS TOT0 Ha0 BBIIOJIHHUT J[BA TAMA:

Co3nanne ukoHKH. 7151 3T0ro TpeOyeTCst BBIIOIHUTD:

BBI3BaTh rpaduueckuii penaktop komanaoit Tools\Image Iditor.

BeIOpaTh B HeM nyHKT MeHio File\New\Icon File(ico);

3a/1aTh CBOWCTBA MKOHKH (pa3mep 32x32, nBet=16);

PHCOBATh UKOHKY TIO IMTUKCEIISIM;

COXpaHUTH (aiil UKOHKHU B MArKe co BceMu (ailiamu JaHHOTO mpoekTa komanoi File\Save
As...; BeiiiTi u3 Image Editor.

[MoxxkiroueHre UKOHKU K hopme. J[ist 3TOro HaZ0 BBITOJIHUTS:

BBIOpaTh CBOWMCTBO Icon (opmbl, ABaXKABI HIEJKAEM HAMPOTHB 3TOTO CBOMCTBA HA KHOIIKE
[...]. IIpu aTom mosiBisietcst okHO Picture Editor;

menkayTh mo kHomke Load.... Ilossutbes oxHo Load Picture. Beibpath B HEM HYKXHYIO
UKOHKY;

MIeTKHYTh 10 KHOMKe «OTKpEITE» B OkHE «Load Picturey. [Ipu 3TOM mpoucxonut Bo3Bpar B
okHo Picture Editor, B koTOpoM BbICBEUHBaETCS HYKHAsl MKOHKA;

HIENKHYTH 110 KHOTKe OK. HyXHast NKOHKa MOSIBUTHCS B 3aTOJIOBKE.

Coxpanuthb Bee daiinbl mpoekTa komannoi mento File\Save All.

10.
11.
12.

13.
14.

B coOpitun onmousedown sieBasi KHOIKa MBIIIN CIYy4aliHO MEHsET LBeT (OpMbI, IpaBas
KHOTIKa MBIIIA CBOPAYMBAET OKHA MPHIOKEHHUS 10 UKOHKH.

CoOpitue ondblclick Be3bBaer 3akpeiTe (opmbl meronom Close, a Tak kak Qopma
SBJISIETCS TIIABHOM, TO €€ 3aKphITHE 3aBepIIaeT paboTy BCEro MPHIIOKEHUS.

CoObITHE ONMOUSemMOove BBIBOAUT TEKYIIUE KOOPIAWHATHI MBIIIH B 3aT0JIOBKE (DOPMBL.

B co0ObITHH oncreate akTHBH3UPOBATH TATUYUK CITyYalHBIX YUCETI.

B cobObrtmm onkeydown mnpu Haxkatuu knaBum [Alt]+[X] ocymecTBUTh BEIXOA U3
TIPUIOKEHUSL.

CoObiTie onkeydown aHamu3upyeT KOJA HaXKaTOW KIABUIIA W BBINOJHICT HEOOXOIUMBIC

HeﬁCTBHﬂ JIIA (I)OpMLI B 3aBHCHMOCTH OT Ha)KaTol KJIaBUIIIN, @ UMCHHO!

NPy HAKaTUW KJIABHIN YIPABICHHS KypcopoMm ¢Gopma JOJDKHA IepeMeniaTtbesi B
yka3zaHHOM HarpasiieHuH (cBoiicta Left u Top ans popmel);

pU OAHOBpPEMEHHOM HaxaTuu kiaBuid [Shift] n kiaBuI ynpaBiaeHHs KypcopoM
dopma TomKHA YBETTMUMBATHCS B pa3Mepax B HY)KHOM HarpaBiieHuH (cBoiicTBa Left,
Top, Width, Height nyis dopmsi);

npu Haxatuu kinaBumm [Ctrl] ¥ KiIaBUII yrpaBlIeHHS KypcOpPOM, MPOUCXOAUT
YMEHBIICHUH pazMep (HOPMBI B HY)KHOM HaIlpaBIICHUH.

CoOpitust onmousewheeldown u onmousewheelup MeHSIOT mpo3payHOCTH (OPMBI (CBOWCTBA

alphablend u alphablendvalue nns gpopmer).
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IIpakTnyeckas padora Ne20 «Co3gaHue NPOEKTa ¢ HCNOJIb30BAHHEM KOMIIOHEHTOB BBOJIa H
0TOOpaXKeHUs Yucel, 1aT U BpeMeHn»

Heas padorbl: 3akpersieHue HAa KOHKPETHBIX MpUMEpax MOJYyYEHHBIX TEOPETUUECKUX 3HAHUN
NIpY U3yYEHUH CBOICTB, METOJIOB U COOBITHI CTaHAAPTHBIX KOMIOHEHTOB: Button — koMaH/IHas KHOTIKA
bitbnt — rpaduueckas kHomka.

Komnonent Komananas knonka (Button)

OcHOBHOE Ha3HaYeHHE JAHHOTO KOMIIOHEHTA — YIMPAaBJSTH XOJOM PaOOThI MPHUIIOKEHUS MTyTEM
merdKa 1Mo HeMy Melmbio. KommoneHT HaxoauTthes Ha crpanune Standard [lamuTpsl KOMIOHEHTOB.
OTMEHHNM JIOTIOTHUTENbHBIE 0COOCHHOCTH KHOTIKH.

Bool Cancel — cBoiicTBo onpenenser, OyAeT JIU BBIIOIHITHCS 00paboTunk coObitust onclick mpu
Haxatuu Ha knasumty [Esc]. Ecnu true, To Oyzer.

Bool Default — cBoiicTBO ompesensier, OyAeT JIn BBITOIHITHCS 00padoTurK coObiTHs onclick mpu
Haxatuu Ha knasuiy [Enter]. Ecnu true, To Oyner.

Void Click() — mporpammHubIit MeTO BbI30Ba cOObITHs onclick.

Void setfocus() — meton mepegaun KOMIIOHEHTY (DOKyCa KOMIIOHEHTY.

Onclick — rmaBHOE COOBITHE KHOIKH.

Komnonent Knonka ¢ kaptunkoii (bitbtn)

JlaHHBIIT KOMITOHEHT - TOTOMOK KHOTIKK Button. J[06aBwi BO3MOXHOCTh OTOOpaXarh HE TOJBKO
3aroJIOBOK, HO U PAacTPOBYIO KapTHHKY Ha CBOEH MOBEPXHOCTH, CJIEIOBATEIHHO, K CBOWCTBAM KHOIIKH
Button noGaBuimch CBOWCTBA, OTBeyalollMe 3a KapTUHKY Ha KHONKe. PacmonmaraeTcs Ha BKIIaJKe
Additional.

OTMEeHHM JOTIOTHUTENFHBIE CBOMCTBA TpadUIeCKON KHOTIKH.

Glyph — OuToBass mMaTpuua pactpoBoro pucyHnka (rimg) Ha KHomke (o ymosnyanuto None -
oTCyTCTBHE pUCyHKa). [lonroToButh Qaiin pucynka gopmara bmp MOXHO B rpad)U4ecKoM peiakTope.
CsoiictBo Glyph BbI3BIBaeT OKHO, B KOTOpPOM BEIOWMpaeTcs MmMyTh K (aillly KapTHHKH. 3aJaHue STOTO
CBOMCTBa MO>XHO BBIIOJIHUThH U IPOIPaMMHO CTPOYKOM:

Kind — 3amaer BuA KHONKM CO CTaHIAPTHBIMH KapTWHKaMu pasMepa 16x16 mukceneir Eciu
CBOMCTBO uMeeT 3HaueHue bkclose, TO Tpu ImeIYKe MO TaKOW KHOIKE MPOMCXOJUT BBIXOJ W3
NPUIOKEHUS 0€3 KOoJja MPOrpaMMBl.

Thuttonlayout Layout - 3agaer monoxeHne riuda OTHOCHTEIBHO MOSCHSIONIET0 €ro TEKCTa Ha
MOBEPXHOCTH KHOTIKH.

Margin — paccTosiHHe B MHUKCEISIX MEXKIY KpaeM KHomnku u riampom. Kpail kHOnku 3amaercs
cBoiictBoM Layout. Ecim cBoWCTBO mMeeT 3HaueHHe —1, 4TO O3HA4aeT IEHTPHPOBAHME TiU(a |
3aroJIoBKa Ha KHOTIKE.

Spacing — paccrosiHEe B MUKCENAX MEeXIy TudoM U 3aronoBkoM. [To ymomdanuio pasuo 4. [pu
3HaueHnu 0, 3ar0JOBOK M KapTHHKA OyIyT BIUIOTHYIO APYT K npyry. Ecim 3Hauenue cBoiicTBa paBHO —1,
TO 3ar0JIOBOK LIEHTPHUPOBAH MEX/TY MIM(POM U KpaeM KHOIIKH.

3agaHue HA MPAKTUYeCKYI0 padoTy

1. Pazpaborars npmioxenne «KalbKyasTop» € HCHOIB30BAHUEM H3YYEHHBIX JIEMEHTOB
untepdeiica. Co3maTh MPOrpaMMHBIN KO/ pa3elisieMbIX COOBITHH Uil KHONOK C Iu(pamMu M 3HAKAMH
onepauuii. [IpunoxxeHue IODKHO COAEPKaTh MPOBEPKH BO3MOXKHBIX OIIMOOK TPU BBOJAE HCXOIHBIX
3HaueHMH. B mporpaMme ncmonb30BaTh J1Be TI00aIBHBIE BEIIECTBEHHBIE IIEPEMEHHBIE, B KOTOPBIE OyIyT
COXPaHATHCS OIEPaH/bl, HaJ KOTOPHIMH OYAyT BBINONHATBCS JEHCTBHSA, a TaK K€ CHMBOIBHYIO
MIEPEMEHHYO ISl XpaHEHHs CUMBOJIA BBIOPAHHO Omepainy.

2. Co3nath mpoCTeHIIMi BUA KanbKyisTopa. KambKynaaTrop JODKEH WMETh NMaHeNb IS
0TOOpa)KeHHMS YHCIIa, IECITh HU(PPOBBIX KHOIIOK, KHOIIKY Pa3AeIUTeNs eJIod U JPOOHOH YacTel, KHOIIKY
«=», KHOTIKY CMEHBI 3HaKa 1 Ye€ThIPe KHOMKH C OCHOBHBIMH MaTeMaTHYECKHMH JICHCTBUSIMH

3. JIoTIOMHHUTENBHO K pa3paboTaHHOMY paHee KaIbKYJIATOPY T00aBISIOTCS KHOIIKY MaMSITH.

4. Pa3pabotaTh HHXEHEPHBIH KaJbKYJIATOP C BRIYMCICHUEM CTAHAAPTHBIX MaTEMaTHUECKUX
(GYHKIUI: KBaJApaTHOTO KOPHS, BO3BEACHUS B KBaJpaT, TPUTOHOMETPHUYECKUX (YHKIUM, BO3BEJCHUS B
CTEIIeHb U JIPYTHE.
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Kanpkynamop

Pucynok 20.1. Ilpunoxenue «Kanbkymnsrop»
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IpakTnyeckas padora Ne2l «Co3naHue NMpoeKTa ¢ MCMOJb30BAHHEM KOMIIOHEHTOB JUISI
padoTHI € TEKCTOM»

Heas pabGotbi: chopMHpPOBATH YMEHHS MO HCHOJIB30BAHHIO KOMIIOHEHTOB MAJsl PabOTHl ¢
TEKCTOM, C()OPMHPOBATH YMEHUS 110 CO3AAHUIO MPUIIOKECHUH ¢ KOMIIOHEHTaMU JUI Pa0OTHI C TEKCTOM.

3amycTuTe HHTETPUPOBAHHYIO cpey pa3padboTunka.Co3aaiiTe HOBBIN POEKT.

1. Co3naiiTe B marmke CBOe rpymiibl HOBYIO manky u HaszoBuTe e Label. Coxpanute mpoekt B
CO3JIaHHYIO paHee Marnky, BeIMoJHUB KoMaHy File - Save Project as...

Pasmecture Ha (opme kommoneHt Label u kHomky Button Bkmagku maguTpbl KOMIIOHEHTOB
Standard.

a Forml |E| [El

Pucynoxk 21.1. ®opma

KoMmoHeHTsI BBO/Ia — BBIBOJA JAAHHBIX MOXKHO YCJIOBHO Pa3ieiWTh Ha HECKOJIBKO Pa3THYHBIX
0JIOKOB: KOMIIOHEHTHI BBIBOJIA TEKCTOBOW MH(GOPMALIUU HA SKPaH; OAHOCTPOUHBIE TIOJSI BBOAA TEKCTOBOM
W YUCIIOBOI MH(OPMAIIUH; MHOTOCTPOYHBIE MOJIST BBOIA.

Jlns BBIBOJIA OMNpEICNCHHOW WHGPOPMAIMK Ha JKpaH, KpOME YKe paHee HCIOJb3yeMOro
kommoHenTa Label, ects u apyrue KOMIMOHEHTHI. TEKCT, KOTOPBIH OyZAeT 0TOOpaXKeH, MOXHO 3a/1aBaTh
KaKk Ha JTane pa3paboTKu (OPMBI, TaK W B TPOLIECCE BBHIMOJHEHHUS MPOTPaMMBbl, IPUCBOUB 3HAUYCHHE
csoiictBy Caption.

3anarite st popmel 3arosioBok «Padora ¢ kommonentom Label».

Brienute Haamucek Labell, naiinute B Object Inspector croiicteo Caption u BcTaBbTe HOBOE
Ha3BaHue Haanucu Mosi nepBasi nporpaMmma Ha sisbike Delphi.

Beigenure knonky Buttonl, naiinure B Object Inspector croiictBo Caption u BcTaBbTEe HOBOEC
Ha3BaHHE KHOIKH Output.

a Pabota c komnoHenTom Label [ cV:): [ IEI 28 ‘

Pucynok 21.2. PaGota ¢ meTKoO#
IMepeiiqure B Object Inspector wa crpanumy Events, naiinure cobsirue onclick u cnpaBa ot
HEro JBaXK/IbI IIEIKHUTE MBIIKONH. OKa3aBIIMCh B KOJE MPOrPaMMBbI, HO TEMeph B MPOLEIype KHOMKA

Buttonl, HanumuTe caeayromui TporpaMMHBIN KO
procedure TForml.ButtonlClick(Sender: TCObject):;

begin

Labell.Visible:=not labell.Visible;

if Labell.Visible then
Labell.Font.Size:=Labell.Font.Size+l;

end;

Pucynox 21.3. Kon npouenypsl

DTol MporpamMMe TIpH KaKIOM OYepeTHOM HaKaTHH MPOMCXOIWT M3MeHeHue cBoiicTBa Visible,
BCJIEJICTBHE UYEr0 HAIKCh TO IMOSBISETCSA, TO WCUE3AET C DKPaHa, a TAKXKe MPOUCXOIUT YBEITHUEHHE
cBoiicTBa Size.

J171s1 BBIBOJIA OTIPE/ICTICHHOM HH(OPMAITUK Ha 3KpaH, KPOMe yKe OMMcaHHOro kommnoHenTa Label,
MOJKET OBITh TAKXKE MCIIOIB30BaH KOMMOHEHT Panel ¢ Toil ke camou Briankm wim Statictext co
ctpanunel Additional. Onu uMeroT He3HAUNTENBLHBIE OTJIHYHUS OT KommoHeHTa Label.

OcranbHble KOMIIOHEHTHI MO3BOJISIFOT BBOJAWTH W PEAAKTUPOBATH WHQPOPMAIUIO, BKIIOYAS
BO3MOYXKHOCTb BBIJICIICHHSI, KOITMPOBAHMUS, YIaJICHUS 1 BCTABKH (pparMeHToB TekcTa. OTMETHM 00IIre JUIst
Bcex penakropoB Mmetoabl: Clear — ynanute Bech TEKCT, MOMENICHHBIN B penakTope; clearselect —
yIaIUTh BBIIENCHHBIH (parmMeHT Tekcta; copytoclipboard — xomupoBath B Oydep BbIICICHHBIN
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¢dparment, cuttoclipboard — ymanuTe U3 TekcTa BBIIEIEHHBIA (parMeHT M IIOMECTUTH €ro B Oydep,
pastefromclipboard — xomuposats TekcT u3 Gydepa B TO MECTO pelaKkTopa, TIe B JaHHBIM MOMEHT
HAXOJIUTCS Kypcop.

JIis BCex pefakTOPOB OMpeeeHO MOMOMHUTENbHOE coObITHE ONchange, Bo3HuKaroriee, Koraa
U3MEHSCTCS TeKCT, HAXOISIIUIACS B PEIaKTOpE.

JInst BBOJIa MIJTM BBIBOJIA OJJHOM CTPOKH MOTYT HCIIOJIB30BaThesi kommoHeHThl Edit co cTpanuiipt
Standart u maskedit co crpanurpr Additional. OcHoBHOE CBOWCTBO JAaHHBIX KOMIIOHEHTOB — 3TO
CTpOKa, KOoTopas MO0 BBOIWTCS, JHOO BeIBOmUTCA. JlaHHOE CcBOMCTBO mMMeeT mMms Text m tum String,
JOCTYITHOE KaK BO BpEeMsi MOJArOTOBKH, TaK W BpeMs BbimojHeHHs. Jlormueckoe cpoiicto readonly
MO3BOJISET 3AMPETUTH U3MEHEHUS,

A 1ienourcIeHHOE CBOMCTBO gettextlen BbimaeT TeKyIyro JIHHY CTPOKH

CoxpaHuTe W3MEHEHHs U 3aIyCTUTE MPoekT. IIpoTecTupyiite ero pabory.

@ Pabora c komnoHenToM Label l =es i&

Mos nepBas nporpaMma Ha a3bike Delphi

Pucynoxk 21.4. OxHO mporpaMMsl

2. Pa3zpaboTaTth mporpaMmy, KOTOpas Ipu BBOJE TEKCTa B repBbiii kKommoneHt Editl, Bo Bropom
komronente Edit2 otoOpaxkaer peanbHyro UIMHY BBOAMMOIT cTpoku. Kpome 3TOro, mpu BbIXOIE H3
kommnoHeHnTa Editl ero comepxumoe konupyetcs B Oydep oOMeHa U yaasieTcsl, a Ipy BO3BpAILCHUH B
MpOrpaMMy MOSIBISIETCS] CHOBA.

CospmaiiTe B mamke CBOCH Tpymibl HOBYIO manky u HazoBute e€ Editl. CoxpaHuTe mpOekT B
CO3JIaHHYIO paHee Marnky, BeIMoJHUB KoMaHay File - Save Project as...

Pasmectute Ha hopme nBa komnoneHT Edit Bkiaaku manutpsl komnonenToB Standard.

Pucynok 21.5. O6paboTka TEKCTOBOTO HOJIS

3anarite s popmbl 3arosioBok «Padora ¢ kommonentom Edity.

Brienute texctoBoe mose Editl, madigure B Object Inspector csoiictBo Text u ocraBsTe €ro
MYCTHIM. AHAJIOTHYHBIE JICHCTBHUS BBITIOHUATE CO BTOPHIM TEKCTOBBIM TMOJIEM.

Beigenure kommonent Editl, 8 Object Inspector mepeiinure na Bkiaaaky Events u naiigure
cobriTHe ONchange u cnipaBa OT HEro ABaKIHI MIEIKHUTE MBIIKOH. OKa3aBIIUCh B KOJIE TPOTPaMMEI, HO

Tereph B mpoiieaype TekcroBoro nosst Editl, HanmummTe ciieayronuii mporpaMMHBINA KOJT:
procedure TForml.EditlChange (Sender: TCbhject):

begin

Editd.Text:= IntToStr (Editl.GetTextLen) ;s

end;:

Pucynoxk 21.6. Kox mporieaypst

Beigenure kommonent Editl, 8 Object Inspector mepeiinure Ha Bkiaaaky Events u naiigure
coObITHEe ONENter u crpaBa OT HETO JBAXKIBI HMIEJIKHATE MbIIIKOH. OKa3aBIIMCh B KOJE MPOTPAMMBI, HO

Teneps B MpoIieaype TekcToBoro momns Editl, mamummure cieayromuit mporpaMMHBIi KO
procedure TForml.EditlEnter (Sender: ICbhject);

begin

Editl.PasteFromClipboard;

end;

Pucynoxk 21.7. Kox mporieaypbt

Boimennre xommonent Editl, B Object Inspector nepeiimure Ha Bkimagky Events m maiigwmre
coOpITHE ONEXit u crpaBa OT HEro ABAKABI IIENKHUTE MBIIKONH. OKa3aBIIUCh B KOJE MPOTPAMMBI, HO
Terneps B Mpolieaype TekctoBoro nons Editl, namummure cieayromuii mporpaMMHBIN KO
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procedure TForml.EditlExit (Sender: TObject):
begin

Editl.Selectall;

Editl.CopvToClipboard:

Editl.Clear;

end;

i Patota c komnorerTom Edit =S -Ehj

|noq nepsas nporpatma Ha Delphi|

30

Pucynoxk 21.8. Kox mporieaypst

CoxpaHuTe U3MEHEHUS U 3aMyCTHTE MPOeKT. [IpoTecTupyiite ero padoTy.

3. Paspaborate mporpammy, KoTopas 3ampemiaer BBox B kommoneHT Editl moxmpsa nByx
OJIMHAKOBBIX CHMBOJIOB.

CospmaiiTe B mamke CBOCH TpyINIbl HOBYIO manky W HazoBute e€ Edit2. CoxpaHuTe mpoekT B
CO3JIaHHYIO paHee Marnky, BeIMoJHUB KomaHay File - Save Project as...

Pasmectute Ha hopme kommoneHT Edit Bkiaaku mamurpel komnonenTos Standard.

Pucynok 21.9. Oxuo popmbl
[lepeiimuTe B KO MporpaMMsbl (Ha Ki1aBuaTtype Haxkmure knasuiry F12). Beenute B paznen VAR

rio0aabHy0 TiepeMenHyto Ch Tuma char, B KoTopoit OyneT XpaHUThCs MOCIIEAHUIA HaXKaThlil CAMBOJT.

var
Forml: TFormil;
ch: char;

Pucynoxk 21.10. O0bsBieHNE TPEMEHHON

3anmarite st popmel 3arosioBok «Padora ¢ kommonentom Edity.

Brienute texctoBoe mosie Editl, maiimgure B Object Inspector csoiictBo Text u ocraBsTe €ro
MYCTBIM.

Cospaiite mpouenypy obpabotku coObits Keypress texcrosoro mois Editl, mapamerp Key
JIAaHHOW TIPOLIeAYPhl COAEPKUT CUMBOJI HAXKATOW KJIaBUILIA. Eciii BHOBb BBEICHHBIN CUMBOJI COBIAJAET C
TOJIBKO YTO HAXAaTHIM CHMBOJIOM, TO OH WTHOpUPYETCA. B MpPOTHBHOM ciy4dae, HOBBIH CHUMBOJ
3aIIOMHMHAETCsl B IepeMeHHoi ch. - - B 7 )

procedure TForml.EditlKeyPress (Sender: TObject; wvar Key: Char)

begin

if ch=key then key:=%#0
else ch:=key:
end;
Pucynoxk 21.11. Kox npouenypst
CoxpannTte n3MeHeHHs U 3arycTuTe nmpoekT. [Iporectupyiite ero padoty.

ﬁ Pabora ¢ komnoneHTom Edit l = | ). | S

|1236489698

Pucynox 21.11. 'oToBas mporpamMma
4. Pa3zpaboTaTh mporpammy, KOTOpas CUHMTACT KOJIMYSCTBO HAXKATHH HA KHOIKY U BBIJACT 3TO

3HaueHue B komnoHenre Edit.
CospnaiiTe B mamke CBOCH TpyIIbl HOBYIO manky u HazoBure e€ Edit3. CoxpaHuTe mpoekT B

CO3IaHHYIO paHee MarnkKy, BIMoaHUB komaHay File - Save Project as...
Pasmectute Ha dopme kommoHent Edit m xHomky BUttOn BrIaaku MaJUTPBl KOMITOHEHTOB

Standard.
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Hcnone3ys Object Inspector, 3amaiite 3HaYeHNsT CBOWCTB KOMIIOHEHTOB (DOPMEI B COOTBETCTBUHN
C PHUCYHKOM.

a Pabota c komnonenTom Edit | = -

Pucynok 21.12. OxHO dopMEI

Ecnu B 1ETOYUCICHHOHN TepeMEeHHON | OymeM cyYuTaTh KOJMYECTBO HAKATHH, TO MpOIemaypa
06paboTku cobprThst ONClick KHOMKYM MOXKeET OBITH 3alicaHa B BUIE:

procedure TForml.ButtonlClick(Sender: TObject):

begin

i:=i+l;

Editl.Text:=IntToStr(i):
end;

Pucynoxk 21.13. Kon npouenypst

OpnHako ocraeTcsi BONPOC, TAE ONMUCHIBATh JaHHYIO mepeMeHHylo i. Eciu cnenats 310 BHYTpH
JaHHOM MpPOLEAYPbl, TO TAKXKe HEOOXOIUMO OCYLIECTBIATH OOHYJIEHHE NIEPEMEHHOM, a 3TO MPUBEACT K
HOJIyYCHHUIO OJIHOTO U TOTO pe3ysbTara, paBHOro eauHuie. CienoBaTenbHO, IEPEMEHHas | J0JDKHA ObITh
ro0anbHON TEpEeMEHHOW B MOJAyJe, a ec¢ HayajgbHas WHHLIWAIW3AIHUS JODKHA TPOUCXOIUTH B
npoLenype, KOTOpask BBIIONHSAETCS BCETO OAUH Pa3, M BCEIO OAUH Pa3 IMPOUCXOIUT 3TO coObITHE. Takum
coOBITHEM SIBIIsIETCA co3zgaHue (Gopmbl ONCreat, naHHoe COOBITHE MPOU3OMIET OJUH pa3 M Hpoleaypa
formcreate(Sender:tobject) 6yaer Be3BaHa Bcero oauH pas.

[lepeiimuTe B KO MporpaMMsbl (Ha Ki1aBuaTtype Haxkmure knasuiry F12). Beenute B paznen VAR
rI00abHYI0 TIEPEMEHHYIO | THIa INteger, B KOTOpoi OyneT XpaHUThCS MOCIICIHUIM HaXKaThIi CHMBOJL.

Beigenure ¢opmy, B Object Inspector mepeiinure Ha Brianky Events u naiimure coObitne
oncreate u copaBa OT HErO JBAXKIbI LIETKHUTE MBIIIKONW. OKa3aBIIMCh B KOJE MPOTrPaMMBbl, HO TEIEPh B
nporeaype hopmel FOrml, HanummmTe cieayromuyii TporpaMMHBI KO

procedure TForml.FormCreate (Sender: TCObject):;

begin

i:=07

end; \

Pucynok 21.14. Kox npouenypst
CoxpaHHTe W3MEHEHUS U 3allyCTHTE MPoeKT. [IpoTecTupyiite ero paboTy.

_@ PabBoTa ¢ KOMMoHEHTOM Edltl n|eS) ‘-&?l.]

[
Pucynox 21.15. 'oToBas mporpamMmma
ITpy BO3HUKHOBEHHM HEOOXOAMMOCTH CAEIaTh JAHHYIO MEPEMEHHYIO | 00IIETOCTYITHON, MOYXKHO
IIOMECTUTHh OIIMCAHHEC HepeMeHHOﬁ B HHTep@eﬁCHOﬁ JacTu MOAYJIA ITOCIIE CH}WK@GHOFO CJIOBa pUb"C.
HNmenno TaK, KakK IIpaBUJIO, U IMOCTYIIAaKOT. B MonayJie H606XO,I[I/IMa BCEIo o0/lHa NEPEMEHHAA — q)OpMa, a
BCE OCTAJIBHBIC OIIMCHIBAIOTCS B BU/IC noieu. B atom cJiy4ya€ OIIUCaHue q)OpMI)I 6y11eT UMETh BU!:
type
TForml = c¢lass (TForm)
Editl: TEdit;
Buttonl: TButton:
procedure ButtonlClick(Sender: TCbhject);
procedure FormCreate (Sender: TCbhjectc):
private
{ Private declarations }
public
{ Public declarations }
i: integer;
end;

var
Forml: TForml:;

Pucynoxk 21.16. Onncanue nepeMeHHbIX
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IIporpamMme mist obpallieHuss K MEpeMEHHONW | HeoOXOoaMMO IMHcaTh ee THoiHoe mMs Forml.i.
Omnako Koj mporeayp 0oOpaOOTKH COOBITHH MOXHO M HE IEPENHCHIBATh, IMOCKOJIBKY IPOIEITYPHI
00pabOTKM OMHMCaHbI HEMOCPEICTBEHHO B (DOPMBI, CIICTOBATEIBHO, AaHHOEC YHCIOBOE IOJIE JOCTYITHO
HETOCPEICTBEHHO.

BHecute n3MeHeHHs B TIPOTPaMMHBIH KOJl B COOTBETCTBUHU ¢ pHCYHKOM. COXpaHWTE MPOEKT U
MPOTECTUPYHTE PabOTy NMPUITOKEHHSL.

JlaHHY!0 TPOTPaMMy MOXHO JIETKO MOAMU(GHUIMPOBATh TakK, YTOOBI IMOCTE OMPEASICHHOTO
KOJINYECTBA HAKATHUI MOSIBISUIOCH HEKOTOPOE COOOIIEHIE WIIA KHOTIKA OJIOKHPOBANIACH, HITH MPUIIOKECHHUE
ABTOMATHYECKHU 3aKPBIBAIOCH. Pe3ysIbTaT MOKHO OTOOpaXaTh HE TOJIBKO MOCPEACTBOM KommoneHTa Edit,
HO W 4epe3 He pefakTupyemsblii Tekct, T.e. Kommonent Label, uro B manHOM ciydae siBisieTcs Oosee
ecrectBeHHbIM. CBolicTBy Visible kommnonenta Label npucsauBaem False, 1. E. TIpu otkpeiTiu popmbl
HA/ITUCh OTPaXKAThCS HE

Bynert. 3atem, Kak W paHee, IPH HAKATHU HA KHOMKY MepeMeHHas | yBennuuBaercs Ha 1. Korma
3HadyeHue nepemennoi i 6ymer pasuo 10, 20, 30 wim 40 kommonent Label cranoBuTcsS BHIMMBIM, a
coiictBy Caption maanucu npucBanBaeM 3HaucHue «Bbl Haxkaau i pasy. [lpu cieayromeM HaKaTUH
HaJIHCh CTaHOBUTCS HeBuauMa. Korma i cranet paBHoit 50, KHOKY HEOOXOIUMO C/ie/iaTh HEAKTHBHOM,
U1 4ero HeoOXOAUMO H3MEHHUTH 3HaueHue cBoiicrBa Enabled ¢ True — Bxmroueno Ha False —
BBIKITFOUYCHO.

Pasmecture Ha (opme xommonent Label. 3amaiite cpoiictBo Caption pasubsiM «Haskumaii
KHONKY!». Y nanmute ¢ popmbl komnoHeHnT Editl.

IepeiinuTe B OKHO PEIAKTHPOBAHHUS KOJa M BHECHTE M3MEHEHHs B KOJ TMPOIEAYyPsl 00pabOTKH
cobbrtus Onclick kuomku.

2 Pabota ¢ komnonenTom Edit o[ =E

procedure TForml.ButtonlClick (Sender: TObject):

begin
Labell.Visible:=False;
i:=i+l;
if (i=10)or(i=20)or (i=30)or(i=40) then
Begin

Labell.Visible:=True;

Labell.Caption:="Bu Haxam '+intToStr(i)+'pas':

end;

if i=50 then

Begin

Labell.Visible:=True;

Labell.Caption:='Bu nazxam YXE'+intToStr(i)+'pas':
Buttonl.Enabled:=False;

end;
end;

Pucynoxk 21.17. Kox npouenypst
CoxpaHuTe IPOCKT U IPOTECTUPYHTE PAGOTY MPUITOKEHHSL.

_ﬁ Patota ¢ xoMnoneqsTom Edit |. =t | [=] l—ﬁhl‘

Hastmm MeHa! Bl Haan 10pas

.

it

‘@ Pabora ¢ komnoHesTom Edit | = | =l dz?-l

Bbi Haskanu YAKESOpas

b
Pucynox 21.18. 'oToBas mporpamMmma
5. Paspaborate mporpamMmy, KOTOpas CUHUTHIBAET CTPOKY IIO7] OMPEICICHHBIM HOMEPOM |
MOMEIAET €€ B TEKCTOBOE ITOJIE.
Cozpaiite B mamnke CBOEH rpymmbl HOBYHO manky u Ha3zoBute e€ Memol. CoxpaHuTe mpoOeKT B
CO3IaHHYIO paHee MarnkKy, BHIMoIHUB KomaHay File - Save Project as...
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JIis BBOZA WIIM BBIBOJA HECKOJBKHX CTPOK MOTYT HCIOJIB30BaThCS KOMIIOHEHTHI Memo co
crpannnsl Standard u richedit co crpanuer Win32 (monmsrii TekcToBbIil pemakTop mis RTF-daiinos).
MHorue CBOWCTBa y JaHHBIX KOMIIOHEHTOB aHAJOTHYHBI CBOMCTBaM Kommnonenta Edit, omnako mst
BO3MOXKHOCTH JIOCTyla K CTPOKaM BMeCTO cBoicTBa Text mmeercs cBoiictBo Lines, mpu BbiGOpe
KOTOPOTO BO BpeMs IPOCKTHPOBAHHS 3a1a€TCsl HAUaJIbHOE 3HAUYCHHE CTPOK.

JIist noctyna K CTpOKaMm BO BPEMsl BBINOJHEHHUs NMPOTPaMMbI TAK)KE HCIOJb3YETCsS CBOMCTBO
Lines kmacca tstring. IToagpoGHee ocraHoBUMCs Ha Kiacce tString, ¢ KOTOPBIM B MOCIIEACTBUH MbI Oy1eM
ele BCTpevaThesi. A MMEHHO, 3TOT Kiace obnanaer cBoiictBamu: Count — 11eo4YnciIeHHOe CBOMCTBO,
OIpeeIISIIoIIee KOJTMYECTBO JJIEMEHTOB B CIHCKE (B JaHHOM cilydae 3TO OyAeT KOJMYECTBO CTPOK B
kommoHente Memo), Text — cBoiicTBo, coaepikaiiiee Bce CTpoku crucka, String[Index:Integer] —
CBOICTBO, OMpeeNsoIIee CTPOKy ¢ HoMepoM Index. YuutsiBast, 4To Hymepanus CTpOK HaunHaeTcs ¢ 0 u
CBOMCTBO String sBAseTCs CBOWCTBOM [0 YMOJYaHHIO, MOXKHO yTBEp)XKIaTh, YTO CBOMCTBa
Memol.Lines.String[3] m Memol.Lines[3] skBHBaNeHTHBI W YKa3bIBalOT Ha YETBEPTYIO CTPOKY B
kommonente Memol.

Knace tstring oGmamaer Takxke psIOM METOAOB, CPEAM KOTOPBIX OTMETHM  CIIEIYIOIIHE:
Add(St:String):integer no6asnser ctpoky St u Bo3BpamaeT Homep 3toii crpoku; Delete(Index: Integer)
ynansier ctpoky ¢ HomepoMm Index; Insert (Index:Integer, St:String) BcraBmsieT CTpOKy ¢ HOMEpPOM
Index, Clear mojHOCThIO YHHUTOKAET BCE COACPKMMOE KOMITOHEHTA.

Bce comepknMoe KOMITOHEHTa MOKHO 3amucaTh B (aitn ¢ momomipio Meroma savetofile wimm
npounTath U3 (haitna nocpeacrsom Metonom loadfromfile. AnanornunsiM 06pa3zoM MOXHO TIOCTYIIHTE U
C MOTOKOM, HATIPABUB B HETO BECh (haiiy1, HiIn MpoYHTaTh (aiil U3 MOTOKA.

Baxkusim cBoiictBoM kommoneHToB Memo u richedit sissiercst scrollbar, koropoe onpenenser,
OyIeT JI OKHO COJIEPXkKaTh TOPU3OHTAIBHbIC HJIH BEPTHKAIbHbIC IHHCHKH IPOKPYTKH.

Kommonent richedit obiamaer BceMHM XapaKTEpPHCTHKAMH, MPHUCYHIMMH KoMroHeHTy Memo,
OJTHAKO WMeeT Ooratble BO3MOXKHOCTH JUIsi paboTHl ¢ TekcToBbIM (popmarom RTF. [lamnbri dopmar
HpernonaaracT BO3MOXKHOCTh pa30MBaTh TeKCT Ha maparpadpl. s 3TOro CymIeCTBYIOT CHELHaIbHbIC
cBoiictBa: Selattributes ompenensier arpubyThl BbimeneHHoro ¢gparmenta u Paragraph — atpuGyrs
a0zara.

Pasmecture Ha popme komnoHenTsl Edit, kommonenr Memo, komnonent Label, knonky Button
BKJIAJIKM TIAJIUTPhI KOMIIOHEHTOB Standard.

Hcnone3ys Object Inspector, 3amaiite 3HaYeHNsT CBOWCTB KOMIIOHEHTOB (DOPMBI B COOTBETCTBUH
C PUCYHKOM.

g PaBoTa c MHOrOCTPOYHBEIM TEKCTOM

-SHaelb?

-3Hato.

-A 4T 3HISWL?

TlpeamMeT 3HaK.

-A KaKOH NPEAMET HASWE?

-A KaKoH caao,

-A KaKoH caaels?

Hy, 5T0 BEI y#e 3aBaNMB3ETE. ..

Pucynok 21.19. OxHO dopmsI
JIst peanu3aiiiy perieHus 3a1a4u nporeaypa oopadorku codbitust ONClick KHOMKK MOKET OBITH
3arirMcaHa B BUJIC:

procedure TForml.ButtonlClick(Sender: TCkject):

begin

Edit2.Text:=memol.Lines[strTolnt (editl.Text)-1]:

Memol .Lines.Delete(strTolnt (editl.Text)-1);

end;

Pucynoxk 21.20. Kox npouenypst
CoxpaHuUTe NPOEKT U MPOTECTUPYHTE paboTy MPUIOKEHUSL.
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ﬂ PatoTa € MHOMOCTPOYHBIM TEKCTOM cn|plEl

Mcxoambit TexcT:

-3Haews?

-3Hato.

-A uTO 3Haews?

TlpeameT 3Hato.

-A KaKo# caato.

-A KaKoi caaews?

Hy, 370 Bbl yxe 3aBanMBaeTe. ..

HoMep CTPoKM ANs KONWPOBaHHA: |5

CKONMpOBaHHaA CTPOKa:

I-A KaKoif NPeaMET SHaeWb?

Pucynox 21.21. 'oToBast mporpamMmma

6. PazpaboTars mporpammy, KOTOpas COXpaHsieT TeKCT, HabpaHHbIN B moe Memo B daiin, nms
KOTOPOTO 33J[aHo B TeKcToBoM mose Edit.

Co3pnaiiTe B mamke CBOCH IPYIIbI HOBYIO Manky W HazoBute € Memo2. CoxpaHuTe TPOCKT B
CO3/IaHHYIO paHee marnky, BeinoiHuB komanny File - Save Project as...

Pasmecture Ha dopme kommonent Edit, komnonenr Memo, komnonent Label, kaonky Button
BKJIAJIKM TIAJIUTPI KOMIIOHEHTOB Standard.

Hcnone3ys Object Inspector, 3amaiite 3HaYeHNsT CBOWCTB KOMIIOHEHTOB (DOPMBI B COOTBETCTBUH
C PUCYHKOM.

R@aﬁ.ﬁunbiﬁ MEHEIHED = Le &]

Pucynok 21.22. OxHO ¢opMsI
IMpoueypa o6padoTku cobbiTust onclick kxonku Button Gyner cocTosiTh W3 OMHOM CTPOKH, U
COOTBETCTBEHHO, JINCTHHT OY/IeT IMETh CIIETYIOIIHIA BHUI:

|jprocedure TForml.ButtonlClick(Sender: TObject):;

begin
Memol.Lines.SaveToFile (Editl.Text);
end;
r P n
| primer — Brokror = | 6@ L‘ Paswep
Daiin [Mpaska ®opmat Buy Cnpaeka jinamn
» | Bnaran
rﬁ 1 =) 2 il
Daiinoshiit MeHegxep L‘ﬁ
Mama mbina pamy
Mana Mbina pamy
8
q
W daitna:  |d: \primer, tet CoxpaHinTs
“ ._F 8

Pucynoxk 21.23. Kon npouenypst
CoxpaHuTte IPOEKT U MPOTECTHPYNUTE pabOTy MPHIOKEHUSI.
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IIpakTuyeckas padora Ne22 «Co3naHne npoueayp Ha 0CHOBe COOBITHID)

Heanb padoTbl: 3akperyicHHe HAa KOHKPETHBIX MpUMeEpax IMOMYyYCHHBIX TEOPETUYECKUX 3HAHUN
NP M3YYEHUH CBOWCTB, METOAOB M COOBITHH CTaHAAPTHHIX KOMIIOHEHTOB: Timer — HEBHU3yaJbHOTO
komroHeHTa U Panel — manens. Co3zgaHue mporpaMMHOIO KOJa CHCTEMHOTO COOBITHSI OT BHYTPEHHHX
4yacoB. [IprMeHeHHe OCHOBHBIX KOMaH]I MOMYYCHUST U 00pabOTKH MH(GOPMAIIUU O TEKYIIeM BPEMEHHU W
TEKyIIEeH AaThl.

Kommnonent Taiimep (Timer)

Kommonent Timer OTHOCHTCS K HEBU3yalbHBIM KOMIIOHEHTaM, T.¢. [IpuM BBITOTHEHUU
NPUIOKEHUS] Ha JKpaHe OH He oToOpaxkaercs. HaxoauTcss MaHHBIM KOMIIOHEHT Ha BKJIAAKe System.
OcHOBHOE Ha3HayeHHE KOMIIOHEHTa — 3TO YIpaBlICHHE MPHUJIOKEHUEM B PEalbHOM PEXHME BPEMEHH.
KoMmoHeHT oTcnexuBaeT M3MEHEHHS B CHCTEMHOM TaiiMepe W depe3 HYKHBI HWHTEpBaJl BpPEMEHH
BEITIOJTHSACT 3allpOTPaMMHUPOBAHHBIC IS HEro AcHCTBHA. UTOOBI BKIIOYHTH TaliMep HAJIO CBOWCTBO
Enabled 3amate paBHBIM true, a cBoiicTBo Interval 3amaTh MOJIOXKHUTENBHBIM 3HaueHHUEM. OTKIIOUUTH
Taiimep MokHO 100 cBoiicTBy Enabled mpucBouts false, niu B cBoiictBo Interval 3anucats 3Hauenue 0.

Ontimer — eIUHCTBEHHOE COOBITHE KOMITOHCHTA. SIBISICTCS PUMEPOM CHCTEMHOTO COOBITHS,
BO3HUKaromero 0e3 ydacTtus monb3oBatenss. CoObiTHe cpabaTbIBaeT UId BKIIOYEHHOTO TaliMepa depes
Ka)JIble KOJTMYECTBO MIJITUCEKYH]I, YKa3aHHOe B cBoiicTBe Interval.

Komnonent ITanens (Panel)

KoMMoHeHT Hcmonb3yeTcs Kak JeKOPAaTUBHBIHN 21eMeHT GOpMbI — paMKa, B KOTOPOH MOXKHO Kak
B KOHTEWHEpe pa3MemaTh (TpymupoBarh) Apyrue KOMIIOHEHTH HHTepdeiica. KOMIIOHEHT nMeeT pamMKy
u Ooparop. Bce KOMIOHEHTHI, pacloNIOKEHHbIE Ha TMaHeld, HUMEIOT OJWHAKOBBIE CBOWMCTBA H
nepeMeniarTcss BMecTe C maHenbio. KoMrmoHeHT pacronmokeH Ha Biimagke Standart. K ocHOBHBIM
CBOWCTBaM KOMIIOHEHTa OTHOCHT:

Align — BbIpaBHUBaHUE MAHEIU OTHOCUTEIBHO (POPMBI.

Caption — cTpoka TeKCTa BHYTPH TaHEIH.

Alignment — BbIpaBHHBaHHE TEKCTa CTPOKH BHYTPH ITAHCITH.

Bevelwidth — mmpuna pamku B nukcensix. [To ymonuanuto paBHo 1.

Borderwidth — mmpuna 6opropa — JTHHAH, Pa3Ae/AIONIel BHYTPEHHIO W BHEITHIOK PaMKH.
ITo ymomganuto cBoiicTBo paBHO 0 (paMKH HET).

Color — 1BeT TOCKOCTH TIaHENH U ee boptopa.

Font — ycranoBka napaMeTpoB mIprQTa KOMIIOHEHTOB, PACIIONOKCHHBIX HA ITAHEIH.

Style —ycTaHoBKa CTHIIS HAATKCEH KOMIIOHCHTOB, PACIIOIOKCHHBIX Ha TTAHCITH.

IIpumep nporpamMmbl ceKyH0Mepa

Tforml *Formi,; //T noGanbHBIE IEpEMEHHBIC

Ints, m;

//®@yHKIUS GOPMUPOBAHHS CTPOKU BPEMEHH U3 IIEJIBIX COCTABIISAIOIINX

String  fun (int min, int sec)

{ String s, s1;

S1=inttostr (min); //TlosydeHne U3 MEHYT CTPOKH

S="" //Pe3ynpTUpYIOINas - CHavaja mycTast

If (min<10)  s="0"+s1, //Eciii MEHYTBI OJTHO3HAYHBIE, TO 100aBHUTH ()

Else s=sl; //MHaYe — KOMMHUPYET UCXOTHYIO CTPOKY
S=s+"", //[1oGaBisieM K CTpOKE pa3/IeiIuTelhb
Sl=inttostr (sec); //TlonyueHne u3 CEKyH I CTPOKU

If (sec<10) s=s+"0"+s1; //Eciu CeKyHIbI OIHO3HAYHbIE, TO 100aBUTH 0
Else s=s+s1; //uHaye 100aBUTH O€3 U3MEHEHUI

Return (s); //B03BpaTUTh MOIYYCHHYIO CTPOKY

}

//Ha4anbHble AEWCTBHS MIPHU 3aITyCKE MPHIOKESHUS
Void __ fastcall tform1::formcreate (tobject *Sender)
{

Form1->Buttonl->Caption="Bxmtounts";
Form1->Timerl->Enabled=false;
Form1->Timerl->Interval=1000;

S=m=0;

Form1->Panel1->Caption=fun (m, s);

¥

80



//11leT40K 1Mo KHOIIKE JJIs BKIOYCHHS CEKyHIOMEpa
Void __ fastcall tform1::Button1Click(tobject *Sender)

{ s=m=0;
If (Form1->Buttonl1->Caption=="BxtounTs")
{

Form1->Buttonl1->Caption="BrikarounTs";
Form1->Timerl->Enabled=true;

}
Else

{
Form1->Buttonl->Caption="Bxmounts";
Form1->Timerl->Enabled=false;
Form1->Panel1->Caption=fun(m,s);

}

}

/ICobrrTHE TaliMepa IS U3MEHEHUS CUETIHKOB
Void __fastcall tform1:: TimerlTimer(tobject *Sender)

{ S++; //CYeT4nK CeKyH/I

If (s==60) //Hakonusaach MUHYTa
{

M++; //YBENMYUTh CUCTUUK MHHYT
S=0; //COpOCUTH CEeKYHIBI

}

Forml1->Panel1l->Caption=fun (m, s);

}

3anaHue HA IPAKTHYECKYIO padoTy

1. Onmcath aBe TIOOANBbHBIC NENOYHCICHHBIE TEPEeMEHHBIE IS CYETYMKA CEKYHJ W MHHYT
CeKyHAOMepa.

2. Pacnonoxuth Ha (opMe UYETHIpEe MaHeNu Ui OTOOPaKEHUS TEKyLIero BPEMEHH, IaThl,
Ha3BaHWE JHS HENleNU U MaHelb ¢ ceKyHaoMepoM. [logoOparh 1BeTa, CTUIIb U pacloyioKeHHE TTaHenel Ha
dopme.

3. B mobom mecte (OpMBI pacHoONOXKHUTH JBa KOMIIOHeHTa Timer: OguH Ul TONyYeHUS
TEKYyILEr0 BPEMEHH, OPYroi ajsi oToOpakeHus! paboThl cekyHaoMepa. 3aaaTh Uil 000MX KOMIOHEHTOB
cpoiictBa Interval B 3Hauenue 1000.

4. JloGaButh Ha ¢OpMy JABE KHOIKH: OAHY MJIS BbIXOJAa W3 MPHIOKEHHUS, APYIYIO UL
BKJIIOUEHUSI/BBIKIIFOUEHHSI CEKYHAOMEpa.

5. Hammcatb mporpaMMHBI KO/ COOBITHS oncreate Uit (pOPMEBI, B KOTOPOM:

- BKIIIOYHTH TaliMep [T TeKyInero Bpemenu (cBoiictso Enabled);

- OTKJIIOYHTH TaliMep ISl CEKyHII0MEpa;

- OOHYJIMTh 3HAUCHHS CUETUYNKOB JUISI CEKYHIOMEPa;

- KHOTIKE 33]IaTh 3ar0JIOBOK «BKITIOUHTEY;

- B MMaHEJIb Ul CEKYHJAOMEpa BBIBECTH 3HAUEHHs CUETYMKOB C YUETOM BIIEPEIH CTOSILEro HyJs,
T.e. B cBoiicTBo Caption ctpoky «00:00»;

- 0TOOpa3uTh HA MAHENSIX TEKYIIYIO JaTy, JICHb HEACTH U BPEMEHSI.

6. Hammucate mporpamMmHbIil KoJ 17151 coObITHS onclick koMaHTHOH KHOTIKHY:

[IpoBeputs 3HaueHue cBoiictBa Caption 3TOHW KHONKH: €clM TaM 3Ha4deHue «BKiIouuTh», TO
MOMEHSTD €T0 Ha «BBIKIIIOYHTEY U HA00OPOT;

7. HammcaTh NporpaMMHBIA KOJ Uit COOBITHSA ontimer KommoHeHTa Timerl, B KOTOpOM
OOHOBJISITH IOKA3aHUs B MAHEJSIX TEKYIIEH NaThl, JHA HEJIeIU K BPEMEHH.

8. Hamwmcath mporpaMMHBIH KOA IS COOBITHS ontimer KoMmIoHeHTa Timer2, B KOTOPOM IIO
Ha3BaHMIO HA KHOTIKE BBIBOJMTH WU OOHYISTh CYETYHKH TaliMepa..

9. [loGaBuTh Ha popmy kHOTIKY «Pause». Hanucarp s Hee mporpaMMHBIA Koz coObiTus onclick,
B KOTOPOM OCTaHAaBIMBaThb WIHM NPOJAOIKaTh paboTy Taiimepa Timer2 (mensats cBoiictBo Enabled
KoMmroHeHTa Timer2 Ha MPOTHUBOIIOJIOKHOE).

10. JobaButh Ha (opMy aBe rpaduueckre KHOMKH CO cTpesikamu. Hamucarh mporpaMMHBIX KO
coObITH onclick I HUX, B KOTOPBIX YBEJIMYMBATH (CTpEJIKa BBEPX) WM YMEHbLIATh (CTpeNIKa BHU3) Ha
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100 3navyenue cpoiictBa Interval komnonenTa Timer2, 4To OBIHSAET HA YaCTOTY cpabaThIBAHUS COOBITHS
ontimer. IIpoBepsTh Ha JOMYCTUMbIC 3HAUCHHUS CBOMCTBA Interval.

.I__' # CE Y HANE

BSEEN | oo | e
ﬁ

Pucynox 22.1. Ilpunoxenune «CexkyHaoMep»
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IMpakTuyeckass pagora Ne23 «Co3naHue mpPoOeKTa € HCHOJb30BAHHEM KHOMOYHBIX
KOMIIOHEHTOB)

Heab padoThi: 3akperuieHHe Ha KOHKPETHBIX MPHMEpax MOJTYYCHHBIX TCOPETUUCCKHX 3HAHUMN
NpU M3YYCHHUU CBOICTB, METOJOB M COOBITHH cTaHmapTHOro kommoHeHTa Edit. OcBoeHHE OCHOBHBIX
PUEMOB KOHTPOJISI HaJT BBOJIOM JIAHHBIX.

Kommnonent Ctpoka Beoaa (Edit)

OnHoctpounblii penakrtop Edit - 3TO mone, B KOTOPOM MOXXHO BBOJIUTH C KIABHATYPhl H
pemaKTHpPOBaTh CTPOKY. B KOMIOHEHTe MAEWCTBYIOT KIABHINM YIpaBlIeHUs Kypcopom, Delete u
Backspace. MoxxHO BBIZIENATH YacTH TeKCTa U paboTath ¢ Oydepom oOMeHa CTaHAAPTHHIMHU KIIABUIIIAMHU.
KomnoneHT Ha cTpanulie Standart.

OCHOBHbBIE CBOICTBA KOMIIOHEHTA

Text - comepXUT BBEICHHYIO MOJb30BaTeneM CTpoky. CBOMCTBO MOXKHO 3a1aBaTh Ha JTare
NPOCKTHPOBAHUS HJIH TIPOrPaMMHO. BrIpaBHHBaHKE 1 IEPEHOC TEKCTa HEBO3MOKHBI.

Maxlength - onpenenser MakcuMaabHOE KOJIMYECTBO CHMBOJIOB, KOTOPOE MOJIb30BATEIb MOXKET
BBECTH B TI0JIe perakTupoBanus. [1o ymomdanuto ctout 0, 9TO 03HAYACT OTCYTCTBHUE OTPAHUUCHUSI.

Autosize — ompezersiet, OyaeT JH BBICOTA KOMIIOHEHTa aBTOMATHYECKH TOJCTPAUBATHCS MO
pa3mep mpudTa BBOAUMON CTPOKH.

Borderstyle — 3amaet ctiib 6oparopa.

Passwordchar - cuMBO, KOTOpBIH TMOSIBISIETCST B CTPOKE BBOJA BMECTO PEajbHO BBEICHHBIX
CHUMBOJIOB (MCIIOJIL3YeTCS JUIsl BBOJIA TapoJis). JIeHiCTBUTENBHO BBEJCHHBIN TEKCT OYJET COACPKATHCS B
cBoiictBe Text. Ecnu 3HaueHne cBoiictBa paBHO #0 (110 YMOJIYaHUIO), TO PEKUM HapoJis HE YCTAHOBJIEH U
0TOOPaKAFOTCS PEATbHO BBEJCHHBIC CHMBOJIBI.

Readonly — moseT 1 mosib30BaTes b U3MEHATH TEKCT B KoMnoHeHTe Edit.

Color, Font — uBet ¢ona u mpudT TEKCTa B KOMIIOHEHTE.

Int sellength, int selstart, String seltext - HeomyGIUKOBaHHBIE CBOWCTBA — OIPEACISIOT
KOJIMYECTBO BBIJICJIICHHBIX CHMBOJIOB, HOMep (HauuHan ¢ () MEpBOTO BBIACIEHHOIO CHMBOJIA U CaM
BBIJICJICHHBIH TeKCT. ECiM BBIZICTIGHHOTO CUMBOJIA HET, TO CBOMCTBO selstart yka3blBaeT MO3HUIIMIO Kypcopa
BBO/JIA.

OCHOBHbIE METO/IbI KOMIIOHEHTA

Clear() - ymamser BCIO CTPOKY M yCTaHABIMBAeT 3HadeHHEe CBoicTBa Text paBHBIM ITyCTOM
CTpOKE.

Clearselection() - ynanser BblieeHHbINH (parMeHT B CTPOKE.

Copytoclipboard() - komupyet BoizeeHHbIH hparmeHT B Oydep.

Cuttoclipboard() - neperocuT BbiieneHHbIH (parMeHT B Oydep oOMeHa.

Pastefromclipboard() - 3amemiaer BbifeeHHbIH (GparMeHT TEKCTa WM BCTABISET B MECTO,
yKa3bIBaeMOe KypCOpoM BBO/Ia, ColiepkuMoe Oydepa oOMeHa.

Selectall() — BeizEsISIET BCIO CTPOKY B KOMITOHEHTE.

3.4. OcnosHuie cobbimus KOMNOHEHMA

Onchange (tobject Sender) - sBsieTcs rmaBHBEIM coObITHEM KommoHeHTa Edit. BosHukaer, korma
BO3MOYKHO M3MEHMJICSI TEKCT B TOJIE KOMIIOHEHTa, T.€. [Ipu n3menenun cpoiictBa Text. OOBIYHO B 3TOM
COOBITHY MTPOU3BOJIAT MPOBEPKY MIIM COXpaHEHHE HOBOM BBEJICHHOH HH(OpMAIHH.

Onkeypress (tobject Sender, char Key) — Bo3HHKaeT mpH HakaTWW TE€YaTHOW KiaBuiid. B
00paboT4ynKe MOXKHO pACIIO3HATh BBOJWMBIA CHMBOJ M IPU HEOOXOJAMMOCTH HM3MEHHTh €ro HIH
3anpetuth BBOJ. OObIUHO B 00paboTunke coObiTus onkeypress() MPOBOAST KOHTPOJIb 3a MPABHILHOCTHIO
BBOJa MH(OpPMAIMK, W B CIy4ac HEBEPHOTO BBOJAA JHOO COOOMIAOT 00 3TOM IOJIb30BATENO, JIHOO
MO/IaBJISIIOT HEBEPHO BBEJACHHBIH CMBOJI.

IIpumep mporpaMMbI ¢ KOHTPOJIEM BBOJA

B xomnonenTe Edit BegieTcst KOHTPOIIb PABHIIBHOCTH BBO/IA BEIIECTBEHHOT'O YHCIIA.

Void __fastcall tform1::Edit1KeyPress(tobject *Sender, char &Key)

{if (1sdigit(Key) && Key!=8) /[He uudpa u ve backspace
Switch (Key) //AHan3 BBEIGHHOTO CHMBOJIA
{

Case 13: Forml1->selectnext(Edit1,true,true);  //Enter

Break;

Case 27: Forml1->Edit1->Clear(); I[Esc

Break;

Case ".": case '," //Touka wuiu 3ansaras
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Key=decimalseparator; /[3aMeHnTh HA pa3aeaUTeh

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; //ITHOpUPOBaTh OCTAJILHBIE CUMBOJIBI

¥
¥

3agaHue HA MPAKTUYECKYI0 padoTy

PaspaGorats mpunokenue «KOHBEpTOp BEIMYMH U3MEPCHHS» C UCIOJIh30BAHHMEM KOMIIOHEHTA
BBOJIA cTpoku Edit. Co3iaTh mporpaMMHBIN KOJT HEOOXOIUMBIX COOBITHIA.

B coObitun onkeypress xommnoneHTa Edit BBIMONHATH KOHTPOJL 3a BBOAOM HWH(pOPMAIIVH.
[Ilea9kOM O KHOIIKE OCYIIECTBISATH IEPEBOJ BEIHMYWH B OJHOM HAIPABJICHUU. BBIIENITH IBETOM H
mpuUQTOM aKTUBHBII KoMToHeHT Edit.

Jo6aBuTh KHOTIKY Ui TiepeBona mH(popMannu B 0OpaTHOM HalpaBlieHHH. Tak e MPOBOAHTH
KOHTPOJIb 32 IPAaBUJILHOCTHIO BBOJIA.

Pasmectuts Ha (dopme kHOmMKYy «COXpaHSATB» H TOCHE KaXIOTO  BBITOIHEHHOTO
KOHBEPTHUPOBAHUS, PE3yJIbTAThl TOMEIIATh B TEKCTOBBIN (ails B popme:

B Onepa P
pemst s €3yJbTaT
BapuanThl MHAUBUAYAJIbHBIX 3aJaHUI
1. IlepeBon u3 pyOieii B moyuiapbl
2. [lepeBon u3 py0OIeii B eBpo
3. [TepeBoa u3 uncen Mexy 16-pudHoii u 10-THYHON CHCTEMaMU CYUCIICHUS

5(t,—32
. _5(,-32)

. IlepeBoas! TeMmepatyp mexny Llenbcuem u @apeHrenTy: ‘ 9

. [lepeBopl 3 uncen Mexay 2-uaHOU U 10-THYHOM CUCTEMaMH CUUCIICHUS

. IlepeBoapl yrioB MexIy rpagycaMy U paiuaHaMu

. [lepeBon u3 uncen Mexay 16-puyHOl U 2-MYHON CUCTEMAaMU CUUCIICHHUS

. [lepeBo/ibI CEKyHI B 4achl, MUHYTBI H CEKYHIBI

. [lepeBoas! nnuH Mexxay Bepcramu 1 MeTpamu (1 Bepcta=1066,8 meTpa)

10. IlepeBoas! AuH MeXAY caxeHsaMHu U MeTpamu (1 caxxenra=2,1336 meTpa)

11. IlepeBoabl nuH MEXITY A0iiMamMu U cantTuMmeTpamu (1aoiM=2,54canTumerpa)
12. TlepeBoibl JUIMH MEXTYy MOPCKUMHU MIIIAMU U MeTpamu (1 M.m.=1852,2 metpa)
13. IlepeBosl BecoB Mexay pynramu u kutorpammami (1 ¢ynt=0,40951 kr)

14. IlepeBoibl CKOPOCTEN MEXKAY KM/4 U M/C

15. IlepeBoipl BecOB MeXAy MyAamu U kujorpammami (1 myn=16,380 kr)

16. IlepeBoibl JuIsl KPYTOB IJIONIAAEH B PagyChl
110 <> 16

O 0 3O\ L

Aaporos BanedtuH &

Pucynoxk 23.1. Ilpunoxenne «KoHBepTep eqMHUL] U3MEPEHUS»
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IIpakTnyeckas padora Ne24 «Co3gaHue IpoeKTa ¢ HCHOJb30BaHMEM KOMIIOHECHTOB
CTAHJAPTHBIX JHAJIOTOB U CHCTEMbI MEHIO)

Heas padorbl: 3akpersieHue HAa KOHKPETHBIX MpUMEpax MOJYyYEHHBIX TEOPETUUECKUX 3HAHUN
NPY U3yYSHHU CBOWMCTB, METOJIOB M COOBITHI CTaHAapTHOro KoMmoHeHTa Label n koman BBosa-BbIBOJA
uHpopmarun. IlpumMeHeHne OCHOBHBIX KOMaHA IJIs BBOJA MApoJisi U BbIBOJA HEOOXOIMMBIX PACUETHBIX
JaHHBIX.

KomnonenT Haanuch (Label)

Hapmucr - cratmdeckuil TEKCT, KOTOPBIA HEJB3sl PEJAKTHPOBATh BO BPEMs BBIIOJIHEHUS
nporpaMMel. Mcnomns3yercst A BbIBoga MHGOpMauuu Ha (GopMy M IUIS 3ar0JIOBKOB YINPABIISIOIINX
9JIEMEHTOB, Y KOTOPBIX OTCYTCTByeT cBoMcTBO Caption. Kommonent Label HaxoauTcss Ha BKIaaKe
Standart. [Tepeuncium OCHOBHBIE CBOMCTBAa KOMIIOHEHTA.

Caption - TekCT HaATHCH.

Aligment - 3aaet cioco0 BbipaBHUBaHuUs Haamucu B Label no ropusonTany.

Layout — 3agaet crioco0 BeIpaBHMBaHMs Haanucu B Label mo BepTukamy.

Autosize - ykaspiBaeT, Oyaer M pasmep KomrmoHeHTa Label momcTpamBaThCsi MOA pasmep
BBEIBOJUMOM HAIIWCH.

Transparent - oTBedaeT 3a mpo3payHoCcTb (PoHa KoMmoHeHTa. Eciu CBOWCTBO paBHO true, TO
HaJIKUCh Npo3payHa (HaJIucu HOBEPX PUCYHKOB, HAIpUMeEp, Ha reorpaduueckoi kapre). Eciau cBoiicTBO
paBHO false, To B cBoiictBo Color ycraHaBmmBaercs 1Ber (oHa Hammucu. Bce aTrpuOyThl HaamucH
3a1ar0Tcs B cBoiicTBe Font.

Wordwrap — pa3spenienue Ha pa30OMBKY CTPOKH Ha HECKOJBKO CTPOK. IlepeHoC BO3MOXKEH, eCiu
cBoiictBa Word Wrap u autosize yCTaHOBUTH B 3HaUEHUE true.

Komanas! nnasiora

Komangp! quanora co3aroT TUIIOBBIE OKHA WHTEPAKTUBHOTO BBOJA-BhIBOAA. MCHONB3YIOTCS IS
BBIBOAA TIIOJIb30BATEII0 HEOOXOOUMBIX COOOLICHMH M MOJIydeHHs OT Hero orsera. JlaHHbIE
MOANIPOTpaMMBI HE BXOISAT B ManuTpy KommnoHeHToB C++ Builder, ornm He SBISIOTCS OOBEKTaMH,
CIIeJIOBAaTENIbHO, HE HWMEIOT CBOWMCTB, METOAOB W coObiTMii. Ha sTame mnpoekTupoBaHWs OKHAa HE
0TOOpaXaroTCsl, a MOSBIISIFOTCS TIPH BHITIOJIHEHUN TIPUIIOKEHHS.

OxHo coo0menus: showmessage

Hcnonp3yercst 1y mpuBIeUEHHsI BHUMAHUS TTOJIb30BAaTENsl, HallpUMep, YTO0bI HHYOPMHUPOBATH
ero 00 onrrOKe, MOATBEPAUTH 3aMpoc | T.J. YTOOBI OKHO MOSIBIJIOCH HAa 3KpaHE HAJ0 BBI3BAaTh (DYHKIIUIO
showmessage (“Coobmienne”) u mepenarh Kak mapaMeTp BBIBOJUMOE B OKHE cooOmienne. Komanma
BBIBOANUT OKHO B LIEHTPE IKpaHa cO CTPOKOW cooOmeHus u kHonkoi OK. 3aronoBok OkHa COBNAAAET C
uMeHeM (Qaiina npoekta. OkHO Jnuanora OyneT HaXoAUThcs Ha (opMe JI0 TeX MOp, MOKa MOJb30BaTENb
€ro He 3aKpoeT.

OKkHO ¢ cooOueHueM 1 BBIOOPOM MOJIb30BaTe s messagedlg

Komanma messagedlg sBnsiercss Oojiee yHHBepcanbHO#M, yeM koManaa showmessage, T.k. He
TOJILKO BBIBOJUT COOOIICHUE, HO aHAIM3UPYET PEaKIHI0 MOJIb30BaTellsl Ha 3To coodmeHue. OOmuil By
KOMAaH/IbL:

Brioop=messagedlg (“Coodmenue”, Tun_oxna, Knonku, Cnpaska);

[Mapamerp Tun_okHa 3amaer tun coobuieHus. [Tapamerp Kuonku 3agaer Habop KHOTOK OKHA.
[Tapamerp CnpaBka ompenenseT pa3gen CHPaBOYHOH CHUCTEMBbI, HOSBISIOLIMICS NpH HaxaTtuu Hafl.
O6b1un0 oH paseH 0. Ilpu HaxkaTuy MOOOH M3 KHOIIOK, OUAJOTOBOE OKHO 3aKpHIBAeTCA, M (PYHKIHS
messagedlg Bo3Bpalaer pe3yabTaT — BEIOPaHHYIO KHOIIKY M3 CIICKA KHOTIOK, HAXOJISIIUXCS B OKHE.

OxHa BBOaa inputbox u inputquery

JlaHHBIE OKHA HCIOJB3YIOTCA JUIA IOJIyYEHHS OT TMOJb30BaTeNsl HEOOXOIMMBIX HCXOAHBIX
JaHHbIX. OO BUA KOMaH/:

PesyabTar=inputBox (“3arosioBok”, “Ilogcka3zka”, “Ilo_yMoa4yaHuio”);

IIposepka=inputquery (“3aronosok”, “Ilonckaska”, Ctpoka_Pe3yabTar);

[osiBnsieTcss OKHO Juaiora ¢ 3arojioBkoM, jaBymsi kHomkamu OK um Cancel, ctpokoii BBoja u
mojcKa3koil Hax Her. [lapameTp 3arojoBOK CONMEP)KHT 3arojoBok okHa auanora. [lapamerp Ilomckaska
COIEPKUT CTPOKY HaJl CTPOKOM BBOJA, MOSACHSIOMIAS TII0JIb30BATENI0 €ro zeicTBus. llapamerp
[lo_ymonuaHuIO 331a€T CTPOKY, KOTOpas 3arpy>kaeTcs B CTPOKY BBOJAA IPH IMOSBICHUHM OKHA JUAIIOTA.
Oynkumr Bo3BpamaT B Pesymbrar BBeseHHYIO cTpoky (tum String). [Ipu Haxkatwm kinaBumm Esc
¢dyHkIus Bo3BpamaeT B Pesynbrat crpoky [lo ymomdanuio. Komanaa inputquery Bo3BpalaeT true, eciiu
noJjb3oBaTens Haxan kHonky Ok (wnm knaBumry Enter), mnum false, ecnn Haxan xHonky Cancel (nnm
kiaBumry Esc). Pe3ynsTaT BBOAa 3anMChIBacTCS B TPETUI CTPOKOBHIN mapamerp Ctpoka Pesynprar.
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3anaHue HA IPAKTHYECKYIO padoTy

1. Pacmonoxuts Ha ¢opme: MaHeTh, KOTOpas JODKHA 3aHWMATh OOJBIIYIO YacTh (POPMBI —
«MunHOe moJie»; Ha Hell KHOmKy pasmepoM 50x50 ¢ KapTHHKOW MHUHBI, B CBOOOIHOM HPOCTPAaHCTBE
¢dopMbl ueThIpe MeTkH ¢ uMeHamu: labelx, labely, labeld, Labels (cBotictBo Name) st oToOpakeHus
TEKYIIEro MOJIOKEHHSI Ha ToJIe.

2. Ommcats ABe Tio0anbHbIe nensie nepeMennbie d_old (mpenpiayiee paccTOsIHAE 0 KHOTIKH) U
d_new (HOBOE paccTOsHUE 10 KHOIIKH).

3. Coznmate ¢ynkumto rast() mist kmacca gopmsl tforml, B KOTOpOW BBIUMCISIETCS PacCTOSHUES
MEXIy CeperHON KHONKH W TEKYIIUM IMOJIOKEHHEM Kypcopa MbImu. lIpoToTnn ¢yHkumu 3amate B
¢aiine .h B onmucanuu kiacca Gopmel pasaena public. Onrcanue U BbI30B WICH-(QYHKIIUN Pa3MECTUTH B
¢aiine .cpp. Kak mapametpsl (GyHKIMHM mepeaaroTcsi KOOPAWHATHI MBIIIM, BO3BPAIIAETCS BBIYMCICHHOE
paccrosiaue. OYHKIIUN MOXET BBITIISACTD CIEAYIONUM 00pa3zoM

Double tform1::rast (int x, int y)

{ int xc, yc;

Xc=Forml->Buttonl->Left+Form1->Buttonl->Width/2;

Yc=Forml1->Buttonl->Top+Forml->Buttonl->Height/2;

Return (sqrt(pow((x-xc),2)+pow((y-yc),2)));

}

4. B coOpiTim onshow st GOpMBI OPTaHU30BaTh PadoTy ¢ maponeM. CUUTaTh MOATOTOBICHHBIN
3apaHee Mapoiib U3 TEKCTOBOro (aina «Key.txt» (cosmaercs 3apanee B biaokHoTe wnu u3 cpensl Builder
xomanoi File\New\Other\Text). PaGoty ¢ maposiem opopMuUTh uepe3 KOMaH/Ibl AUAIora BBOIa-BHIBO/IA.

5. B coObrTun oncreate aist popMBI peann3oBaTh ACHCTBUS:

- 3allyCTUTh JAaTUYUK cnyqaﬁHbe YHCCII,

- 3ajaTh ciydaiiHoe monokeHne KHomku (cBoiictBa Left, Top) B muamazone pasmepa maHenIH
MHUHYC IIMPHHA KHOIIKY;

- cIleNaTh KHOTIKY HEBUAMMOM (CBOMCTBO Vvisible);

- 3a]aTh HaYaJIbHOE 3HaUeHHe iepeMenHol d_old, paBHOe mMpUHE MaHENH.

6. B coObITHn onmousemove 1 MaHeIu peau30BaTh JeHCTBUS:

- BeIBeCTH B Hajamwcu labelx u labely Texymee monoxkeHne Kypcopa MBI Ha TaHENH;

- B Haamuch labeld pa3smectuTh 3HayYeHHe mepeMeHHOW d new, IMONYYEHHOE C IOMOIIBIO
(YHKIUY BEIYUCIICHHUS PACCTOSHHUS;

- cpaBHUTH nBa paccrossHUs d new u d_old u BeiBecTn cooOmenne «bmmke» nmm «/lanbire» B
KOMITOHEHT Haanuch Labels;

- mepes3anucarh B 3HadeHue nepemeHHoN d old Tekyiiee paccrosHue d new s CIEAYIOUIUX
MEePEMELICHUIN U CPaBHEHUM;

- €CJIM KypCOp MBIIIH, BOJIM3H KHOIIKH, TO CIeNaTh KHOIIKY BUJUMOI.

7. lllenukoMm 1o kHOMKe (coObITHE onclick KHOIKK) clieaTh KHOIIKY HEBHIUMOW, 3a1aB €l HOBbIC
Cly4yaliHple KOOPJIUHATBI.

8. Ilocie xaxxmoro oOHapyxeHHs KHOMKH («MUHBI»), yMeHbIIATh ee pasMep Ha 10 mukcene.
Ocy1uecTBUTh JaHHOE JIeHCcTBHE B coObITHM onclick (hopMbl.

9. Tlo jxenmaHWIO TONB30BAaTEsl CMEHWTh TNAapojb, Mepe3anrcaB €ro B TEKCTOBBIA (aii.
Ocy1iecTBUTh JaHHOE JieiicTBUE B COOBITHH onclose popMEl.

10. JIo6aBUTh CUETYMK KOJIMUECTBA MOMBITOK OOHAPYKEHUSI KHOIIKU. IIpoBepsTh €ro ¢ 3aJaHHbIM
OOIIMM KOJMYECTBOM TOMBITOK. BBIBOAWTH Ha METKy WH(POPMALUIO0 00 OCTaBIIUXCS KOJHMYECTBAX
TMOIIBITOK.

11. Ho6aButh koMnoHeHT Timer. Mcnosap30BaTh €ro Aj1s 3aJaHNUsl BPEMEHH UTPOBOTO IPOLIECcCa.

12. B coObITHH ontimer BHIBOJIUTh HA METKY KOJIMUYECTBO OCTABIICTOCS UTPOBOTO BPEMEHH.

13. OcTaHOBUTH UTPOBOM TPOIECC B CiIydae OMNpeACICHuS MoO0eauTens. BrIMTpeIBacT
MOJIb30BaTElNb B Cilydae OOHapyKeHus aecsitdH «Mun», BeurpeiBaeT 11K, eciau Bpemst UTpbl HCTEKIIO, a
Bce «MUHBI» HE HaWEeHEI.
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IIpaxkTHyeckas padora Ne25 «Pa3padoTka GyHKIHMOHAJILHOM CXeMbl PAa0OTHI MPHI0KEHUSD)

Heas padorbl: IlomydueHne HaBBIKOB pabOThI B BH3YaJbHOH cpele IPOrpaMMHPOBAHUS.
BrImosHeHUSI OCHOBHBIX 3TaIoB pa3pabOTKH MpuiiokeHuil. M3ydeHne BO3MOXHOCTEH okHa MHcmekTopa
0OBEKTOB JUIS 3aJaHUs CBOWCTB (DOpMe Ha 3Tane MPOCKTUPOBAHHS TPHIIOKEHUSA. 3HAKOMCTBO CO
crocobaMy HamuCcaHW OOpaOOTYMKOB COOBITHI, Ha3HAYCHWEM W THIIAMHU TapameTpoMm. M3ydenwme
BO3MOXKHOCTEH OkHa MHCIekTopa 0OBEKTOB I 3aaHHs ITa0JIOHOB 00pabOTUMKOB COOBITHIA (DOPMEL.
CrocoObI BEI30Ba COOBITHIA.

JTansl pa3padoTKH MPOJI0KeHUit

[Iportecc pazpaboTku npunoxkennit B C++ Builder comepxut ciemyromme 3Tarb:

1. [TocTpoeHre BU3yallbHOTO MHTEpQeEiica: BEHIOOP HYKHBIX KOMIIOHGHTOB M pa3MEIllCHUE X Ha
(hopMe (KHOITIKH, MEHIO U T.1I.).

2. YcTtaHoBKa ¢ IOMOIIBIO OHa MHCHEKTOpa OOBEKTOB CBOMCTB (OPMBI W €€ DJIEMEHTOB
YIpaBICHHUSL.

3. [Ipucoenuuenue koaa Ha si3bike C++ K KOMIIOHEHTaM J1J1s1 00pabOTKH COOBITHIA, BOZHUKAIOIIIX
OT TOJIF30BaTEINA (C TIOMOIIHIO MBIIIH WIIH KIIABUATYPBHI) HITU CHCTEMBI (TaiiMep | Ap.).

4. Kommmsanus ucxomaoro koga C++ u pecypcoB (hopMbI B UCTIONTHUMBIN exe -(paii, KOTOpHIi
MOXeET 3amyckaThcs u3 cpenbl C++ Builder mnm u3 omeparonHoii cuctembl Windows Kak OTAEIBHOE
TIPHUIIOKEHUE.

dopma

OpauM 13 BakHeHImMx komrnoHeHToB C++ Builder sBisercst popma. BuzyansHo dgopma - 310
CIICIMAILHOC OKHO, KOTOPOE COCTaBJIsIET OCHOBY NpuiioxeHusi Buider, u sBiseTcs KOHTEHHEpOM IS
JIPYTHX KOMIIOHEHTOB. Turmmanas hopMa mpeacTaBiseT co00i IpIMOYToJIbHOE OKHO M MOXKET COJIEPIKATh
CIICIyIOIME 3JCMEHTHI: PaMKy, 3aroJioOBOK, IJIABHOE MEHIO IOJI 3aroJIOBKOM, CTPOKY COCTOSHHUS B
HIKHEHN YacTH, BEPTUKAJIbHYIO U TOPU3OHTAIBHYIO TOJIOCHI IPOKPYTKHU.

n pHise p o pribl

Beoa [MpocmoTp  PeaakThposaHke  Beioa

168:35 MaHE A& NEHHE
< >

Pucynoxk 25.1. Bua opMbl ¢ OCHOBHBIMH 3JIEMEHTaMU

Bce cocraBsiromue GpopmMbl MOXKHO MEHSTh C HMOMOINBIO CBOHCTB (hopmbl. OcTanbHas 4acTh
npocTpaHcTBa (OPMbI HA3bIBACTCS KIMEHTCKON 001acThio. B Hell pa3MeniaroTcst pasidyHbIe 3JIEMEHTBI
YIIPaBICHUsI, BBIBOIUTHCS TEKCT U Tpauika u T.JI.

IIporpammuo ¢gopma - 310 00BEeKT cTanmaptHoro kimacca tform. Kak irob6oit 00bekT (opma
MMEeT CBOM CBOICTBa, KOTOpbIE MOXKHO 33/1aBaTh KaK Ha JTane IPOSKTUPOBAHHUS MPHIOKCHUS C
HOMOIIBI0 OKHAa HMHCHekTopa OOBEKTOB, TaK M Ha JTale BbIMOJHCHUsS TMPHIOKCHUS M3 TEKCTa
POrPaMMBI.

OcHoBHBIE cBOICTBa (pOPMBI

Alphablend — paspemiaer npospaunocts Gopmbl. Eciu cBoiicTBO paBHO true, To hopma MOXKeET
OBITH TIPO3payHa.

Alphablendvalue — 3agaer crenens npospaunoctu Gopmsl or 0 g0 255. 3Hadenue 0 cBoiicTBa
03HAYaeT MOJIHOCTBIO TPO3pauHa; 255 — MOJHYK HEMPO3pPaYyHOCTh; MOIYIPO3pauHasi — MPOMEKYTOUYHOES
3HAYCHHE.

Autoscroll — npocToe sorudeckoe — onpeaessiet, OyayT i aBTOMATHYECKH TOSBISTHCS MOJIOCH
HPOKPYTKH, €CIIH MPH 33aHHOM pa3Mepe OKHa HE BCE KOMIIOHEHTHI TOMEIIA0TCs Ha HeM. Eciu true (1o
YMOJTYaHHUIO), TO OyAYT.

Bordericons — 3agaet HabOp KHOIOK B IIPaBOM YTJIy 3arojI0BKa.

Borderstyle - onpezensier BHEmHMIT BH/] U MOBEICHHE PAMKH OKHA (DOPMBI.

Borderwidth — mpuna pamku.

Caption — 3amaet 3aroj0BOK OKHA.
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Clientheight, clientwidth — ompenenser BeICOTY M HIMPHHY B IHKCEISAX KIHEHTCKOW 00IaCTH
hopMmsl.

Color — uset opmsl.

Icon — onpenenser NUKTOrpamMMy, OTOOpakaeMyto B 3ar0JI0BKE OKHA (JOPMBL.

Left, Top — ompenensoT B MUKCEIAX KOOPAUHATHI JICBOTO yriia GOPMbI OTHOCHTEIBHO dKpaHa
MOHHUTOPA.

Windowstate - coctosiine hopMbl TIoCITe 3amycka.

Co0bITHS

CoObITHE — 3TO JEHCTBUE CO CTOPOHBI IONBH30BATENS WM CAMOW CHUCTEMBbI OTHOCHTEIHHO
3allylIEeHHOTO Ha BBINIOJIHEHHE MNpwiokeHus. C MOMOIIbI0 COOBITUH MPOUCXOTUT B3aMMOJEHCTBUE
MOJIb30BATENsl M CHCTEMBI C 3alylleHHBIM MNpUIOKEHHeM. MeToa co3JaHHus NpOorpaMM Ha OCHOBE
BO3BHHKAIONINX COOBITHH, HA3bIBACTCS COOBITHHHO-OPHEHTHPOBAHHBLIM. OOpabOTYMKOM COOBITHA -
9T0 (QyHKUOMS, coJep)Kalias KOMaHgbl Ha s3blke mnporpammupBoanus C++, KOTOpBIE JOJIKHBI
BBITIOJTHUTHCS IPU BOBHUKHOBEHUU COOBITHS, C KOTOPHIM 00pabOTYMK CBS3aH.

Co3nanue 00padoTYMKA IJIABHOTO COOBITHS

VY KaXJ0ro KOMIIOHEHTa €CTh IJIaBHOE COObITHE — COOBITHE, KOTOPOE C STHM KOMIIOHCHTOM
NPOUCXOAUT 00s3aTeNbHO WM Haubonee yacto. Hampumep, mist GopMel — 3To coObiTHE ONCreate —
co3mganne (opmebl, st KHOMKH — 3T0 onclick — memdok mo xHomke u T.4. st cozmanust oOpaboTyrka
TJIABHOTO COOBITHS HAJO:

- aKTUBH3MPOBATh KOMITOHCHT Ha (popme, JIs KOTOPOTo co3aaeTcs 00padoTUuK;

- BBINIOJIHUTH ABOMHOM MIEIYOK 110 KOMIIOHEHTY.

Cpena C++ Builder moaroToBuT 3aroToBKy Oy IyIIero COOBITHSI.

Co3zmagumM 00pabOTIMK TIaBHOTO COOBITHS (hOpMBI — ONCreate.

g Unitl.cpp

Unit1.cpp l
wvoid _ Ffastcall TForml::FormCreate (TChject ¥Zender) el M
{
y i
A ————————— —-———= e hdl
£ >
722 1 |Modified Insert " Unit1.cpp fLInit1h A Diagram /

Pucynok 25.2. OkHO TeKkcTa IpOrpaMMEI C 3aTOTOBKOM TIIABHOTO COOBITHS (POPMBI

Oo0paboTtunk nMeeT uMs formcereate, ogun napamerp Sender Tuma *tobject, HeT BO3BpaIaeMOro
3HaveHus, oOpaboTunk mpuHAANEeKUT Kiaccy tforml. Kypcop ycraHOBHUTBCS MEXIy {}, Tle cClieayer
HamMcaTh KOMaH/Ibl 00paboTInKa.

Co3nanne 00padboTYNKA NPOU3BOJIBHOIO COOBITHS

Jnst co3maHus 3aroTOBKH JIFOOOTO COOBITHS HCIOJb3yeTcs OKHO MHcmekTopa OOBEKTOB.
TpebOyetcst BBIIOIHUTH CAEAYIOLINE ACHCTBHUS:

1. AKTHBH3HpYETCS KOMIIOHEHT Ha (JOopMe, I KOTOPOTro MHUIIETCsl 00paboTUHK.

2. B oxne MHcnekrope 00bekToB nepeiiTi Ha Bkianky Events (CoObiTus). Ha Heit pacnonoxken
CIIMCOK COOBITHH, Paclio3HaBaeMbIX BEIOPaHHBIM KOMIIOHEHTOM.

3. Haiitu B criucke UMsi Hy>KHOTO COOBITHSL.

4. BbINOJHUTH IBOMHOM IIETYOK B IyCTON CTPOKE CIIpaBa OT COOBITHSI.

5. U3 okHa MHcnekTopa 00BEKTOB CHCTEMa BEPHETCSI B OKHO Peaktopa, B KOTOPOM B MO3HIIUH
Kypcopa BIIMCBIBAIOTCS KOMaHIbI COOBITHSI.

Jia cinyvast co3ganus madioHa o0paboTarka cCOOBITHS MIeTYKa 1o Gopme:

2l B Unit1.cpp
|me1 j Unitl.cpp l
Properties Events] P
OnCanResize 25 void _ fastcall TForml::FormClick(TChject *Sender)
I onciick FomClick =) )
OnClose I
OnCloselluemn )
OnConstrained] A e e w
OnContextPopy hdl IF; 3
All shown 4 2 tadified Inzert \Llnit'l.cppf\Unit'I.h,u"\Diagram,u"

Pucynoxk 25.3. Co3nanue 111a0ioHa nporu3BOJIbHOI0 00padoTYMKa COOBITHS
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3anaHue HA IPAKTHYECKYIO padoTy

HeoOxogmmMo OCBOWTH OCHOBHBIE CBOMCTBAa (OPMBI W CHOCOOBI 3afaHUS WM 3HAUYCHUU B
TpeOyeMOM Anana3oHe, a Tak ke OCBOUTH OCHOBHBIC IPUEMBI CO3IaHHU 00PaOOTUNKOB COOBITHI (HOPMEI.
s 3TOTO Ha/MO CO37aTh OTACIBHYIO MANKy, B KOTOPYIO OyAyT moMemarbest Bee (hailiibl, OTHOCAIIHECS K
OJJHOMY HPHJIOKEHUs. Y CTaHOBUTH CIEAYIOIINE CBOMCTBAa (GOPMBI C UCIIONB30BaHNEM OKHa MHcmekropa
00BEKTOB:

1. BeipaBauBaHu€e (HOpMBI pa3IMIHBIMU BapuaHTaMu (cBoMcTBO Align);

2. Obopmuts paMKy GOpMBI Pa3IMIHBIMU BapuaHTaMu (CBOHCTBO borderstyte);

3. 3amate 3aronoBok okHa Qopmbl (cBoiicTBy Caption mpucBouT 3HaueHune «Mos mepBas
bopmar);

4. [omoOpats 1BeT hopmer (croiictBo Color);

5. Beibpatp Bun yka3zatens ¢opMBI U3 CIFICKA CTaHAAPTHBIX yKazartenei (cBoricTBo Cursor);

6. TloskcrepuMEeHTHPOBAaTh CO CBOMCTBOM THpo3padHocTH ¢opmbl (cBoiictBa alphablend wu
alphablendvalue);

7. N300paxenne BCILIBIBAIOIICH momcka3ku hopMbl (B cBokcTBO Hint 3amucath TEKCT MOACKa3KH
— «3910 opMmay, B cBoticTBO showhint 3ammcats 3HaueHuE true);

8. Ykazare cocrosiane Gpopmsl (cBoiicTBO windowstaty);

9. Co3naTh UKOHKY (3Ha4YOK) 11t (hOpMBIL. JIJIs1 3TOTO HA0 BEITIOTHUTH JBa Taa!

Coszoanue uxkonxu. JInst 5Toro TpedyeTcs BHITOTHHUTS:

- BbI3BaTh rpaduueckuii penaktop komanaoit Tools\Image Iditor.

- BBIOpath B HeM nyHKT MeHto File\New\Icon File(ico);

- 3a/1aTh CBOWCTBA MKOHKH (pa3mep 32x32, nBet=16);

- PUCOBATb UKOHKY I10 NUKCEJIAM;

- COXpaHUTh (paill MKOHKU B Mamnke co Bcemu (aitlaMu naHHOTO mpoekta komanmoi File\Save

-BITH 13 Image Editor.

Ilookniouenue ukonku K ¢popme. J{jis 3Toro Haio BBINOIHUTD:

- BBIOpaTh CBOMCTBO Icon ¢opMbl, ABaXAbI IIENKaeM HAIPOTHUB 3TOTO CBOMCTBA HA KHOIKE |...].
ITpu sToM nosiBnsieTcst okuo Picture Editor;

- menkHyTs 1o kHomke Load.... TlosButbesi okHo Load Picture. BriOpaTh B HeM HYKHYIO
UKOHKY;

- WenKHyTh Mo KHomke «OTKpeITE» B okHe «Load Picture». Ilpu sTomM mpomcxomuT BO3Bpar B
okHo Picture Editor, B koTopoM BeICBEUMBaeTCs HyKHas HKOHKA;

- HIENKHYTH 10 KHomke Ok. HykHast HKOHKa MOSBUTHCS B 3ar0JIOBKE.

CoxpaHuTh Bce aiinbl mpoekTa komanoi mento File\Save All.
Faswl
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Pucynok 25.4. 3ananne uKoHKH A7t HOPMBI

BbinosiHHTE CAMOCTOSATEILHO

1. B cobOpitun onmousedown JieBasi KHOIMKA MBIIIU CIIy4ailHO MEHSET IBET (OPMBI, TpaBas
KHOIIKa MBIIIA CBOPAYMBAET OKHA MPHIOKEHHUS 10 HKOHKH.

2. Co6riTie ondblclick Br3bIBaet 3akpeiTue hopmsl MetogoMm Close, a Tak kak (opma sSBIIETCS
TJIAaBHOM, TO €€ 3aKpPBITHE 3aBepIIacT padoTy BCErO MPUIIOKEHHS.

3. CobpITHE ONMOUSEMOVe BEIBOJUT TEKYIIHE KOOPAUHATHI MBIIITH B 3ar0JIOBKE (POPMBI.

4. B coObITHH oncreate akTHBU3UPOBATh JaTYUK CIyYailHBIX YHCEIL.

5. B coObrtun onkeydown npu Haskatuu kinaBuii [Alt]+[X] ocyliecTBUTh BBIXOJ] U3 MPUIOKEHUS.

6. CoObiTue onkeydown aHamu3MpyeT KOJ Ha)KaTOW KIIABHIIM M BBIMOJHIET HEOOXOIUMbBIC
JnecTBuUs U1 (OPMBI B 3aBUCUMOCTH OT HaXKaTOH KIJIaBHIIH, @ UMEHHO:
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- MPY HaXKaTUU KJIABUII YIPaBJICHHUS KypcopoM (opma JIOIDKHA MepeMemarbcsi B yKa3aHHOM
HanpasieHuu (cBoiicta Left u Top mis hopmer);

- IpU OAHOBPEMEHHOM HakaThu KiaBummm [Shift] u kimaBum ympasneHus KypcopoMm (opma
JOJDKHA YBEIMYHMBATHCS B pa3Mepax B HY)XKHOM Hampaeienuu (coiictBa Left, Top, Width, Height mnsa
hopmbi);

- npu Haxatnu iaumy [Ctrl] 1 ximaBum ympaBieHHs KypCcOpOM, MPOUCXOAUT YMEHBIICHUN
pasmep GOpMbI B HY)KHOM HampaBJICHHUH.

7. CobpiTiss onmousewheeldown m onmousewheelup MeHSFOT TTpo3padHOCTh (OPMEI (CBOMCTBA
alphablend u alphablendvalue mist popmer).
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IpakTnyeckas padora Ne26 «Pa3paGoTka OKOHHOrO0 NPHJIOKEHHS C HECKOJIbLKHUMH
dopmamm»

Heas padorbl: 3akperyieHHe HAa KOHKPETHBIX MpUMeEpax MOMYyYEHHBIX TEOPETUUYECKUX 3HAHHUN
NIPY M3YYEHHH CBOMCTB, METOJIOB M COOBITHI CTaHIApTHHIX KOMIOHEHTOB cspinedit u cgauge. Co3nanue
Ha OCHOBE JTAHHBIX KOMIIOHEHTOB Pa3BJICKATENLHOTO MpriioxeHus « TpeHakep maMsaTi»

Kommonent cuerunk - cspinedit

Kommonent cspinedit wucmons3yercss IS yBEIMYCHHS WM YMEHBIICHUS HEKOTOpPOU
[EJIOYUCIICHHON BeTMYMHBI — cueTunka. [Ipeacranser coOo napy KHOMOK ¢ TPEYyroJbHUKAMU U MOJIEM
pelakTopa, B KOTOPOM MOXKET BBIBOJMTHLCS TEKYyIIee 3HAUYeHHE cueTdrnkKa. KOMITOHEHT pacroiokeH Ha
BkJaake Samples. OCHOBHBIMH CBOWCTBa KOMIIOHEHTaMH cspinedit sIBISIOTCA:

Increment — mar u3MeHeHus cyeTyrKa (110 YMOJTYAHHIO PaBHO 1).

Maxvalue, minvalue — momycTumble rpaHMIlBl s WHIACKca. [lo ymomdaHuto paBHO 0, 4TO
03Ha4yaeT OTCYTCTBHE OTPaHUYCHUH.

Value — tekyiee 3HaueHue cueTurka. [1o ymomdanuto pasto 0.

OcHoBHOE CcOOBITHE KOMIIOHEHTa — 3TO onchange — BO3HWKaeT NMPH W3MEHEHWH 3HAYCHUS
cyeTyrka, T.e. [Ipu memvykax Ha KHOMKaX CO CTPENKaMH WM MPOrpPaMMHO NPU M3MEHEHWH CBOWCTBA
Value. B coObITHM MOKHO MOTYYUTh 3HAUEHHUE CBOCTBa Value.

KomnoneHT nHAMKATOP X0/1a mpoilecca - cgauge

KOMIOHEHT MOXET HCIIONB30BATRLCS I OTOOPKEHUS X0/a JITHTENBHOrO mporecca. OCHOBHBIE
CBOICTBa KOMIIOHEHTA!

Progress — 3HadeHuWe BENMYUHBI, OTOOpakaeMoOe WHAMKATOPOM (CUETUYHMK BBITOJHEHHBIX
JeHCTBUH).
Maxvalue, minvalue — nauama3oH wu3MeHEHHE OTOOpakKaeMoW BeNWYMHBL [l0 yMONIYaHUIO

cBoiicTBa umeroT 3HaueHus 100 u 0 COOTBETCTBEHHO.

Color, backcolor, forecolor — 3amaer BeT maHenM KOMIIOHEHTa, BET (oHa rpaduka, IBET
yKazaTens TEKYIEero 3HAYCHUS BEJTMYHHBI.

Showtext — pasperraet oToOpaskeHue TEKCTa Ha TTAHEIH.

Kind — ompeaenser THII HHAXKATOPA.

3anaHue HA IPAKTHYECKYIO padoTy

Paspabotath mnpuioxkenue «TpeHaxep MamsaTH» C HCIOJIb30BAaHUEM KOMIIOHCHTA CYETYHKA
cspinedit 1 uHaMKaTopa cgauge. Ha ¢opmy BBIBOAMTCS YMCIIO, COCTOSIICE U3 3aJJaHHOTO KOJIMYECTBA
udp, U 3aIepKUBACTCS HA 3aIaHHOE KOJIUYECTBO CeKyH 1. [omp30BaTelb JOKEH 3aIIOMHHUTE 3TO YHCIIO
W TPaBHILHO €ro BBeCTH. [IpOBOAMTCS psAJ TAaKWX OMPOCOB. B KOHIlE TecTa JenaeTcs 3aKiIrueHHe O
kauecTBe Bamiei namsTu.

Ha dopme pacrnonoxurs:

- TpU KOMIOHeHTa cspinedit /Ui 3aJaHusI KOJMYECTBA OMPOCOB, KOJHUYECTBA U(P B YUCIE U
BPEMEHHOT'0 MHTEPBaJa B CEKYH/IaX JUIs 3alIOMUHAHUS YHCIIA;

- metky Label ans BeIBoza Ha Hell chOpMUPOBAHHOTO JATYMKOM CIYYalHBIX YHCEN YUCla C
YKa3aHHBIM KOJIMYECTBOM 1U(p;

- komroHeHT Edit 1yis BBoJIa 1ONTb30BaTENIEM OTTa/IBIBAEMOTO 3HAUCHUS,

- HEBU3yaJIbHBIH KOMIIOHEHT Timer /It BpeMEHH OTOOPaKEHUS YHCIIa;

- cHaOAUTH POPMY HEOOXOIUMBIM KOJIHMYECTBOM KHOTIOK.

OmnucaTh r1obaIbHBIE MTEPEMEHHBIE:

- Lenble: JUisi KOJMMYECTBa OMpPOCOB, mU(Gp B 4YHCIE, BPEMEHHOW WHTEpBAJ, KOJIWYECTBO
BBITTOJTHEHHBIX OMPOCOB, KOJIUYECTBO BEPHBIX U HEBEPHBIX OTBETOB.

- CTPOKOBBIC: OTIa[LIBAEMOE YUCIIO U YUCIIO, BBOJMMOE MOJIH30BATEIIEM.

Co3/1aTh MpOrpaMMHBIN KOJ| COOBITHI:

- oncreate /Ui GOPMBI, B KOTOPOM 32JIaTh 3HAYEHUS 110 YMOIYAaHUIO JUIS TPEHaXepa; 3aIlyCTUTh
JIaTYMK; OYHCTUTL KoMIoHeHThI Label u Edit;

- ontimer myis TaiimMepa, B KOTOPOM CKPBIBATh CilydaitHoe uucio B Label;

- onkeypress i komronenta Edit, B KOTOpoM mpu HakaTuu Ha kiasuiry [Enter] mpoBoauTh
CBEPKY BBEJICHHOTO MoJb3oBaTenieM urcia B Edit u urcna, ckpeitom B Label.

Hcnonb3oBaTh J1Ba KOMIIOHEHTa WHAMKATOpA TMpollecca cgauge: OJWH JUIT OTOOpaKeHHUS
KOJIMYECTBA COBEPIICHHBIX TOMBITOK W JAPYroi — Ui OTOOpaKEHHs KOJIWYECTBa IPAaBUIILHO
BBITIOJIHEHHBIX 33JJaHUI Ha TEKYIIUHA MOMEHT.

1. Tpu 3amycke MPUIOKEHUS BHIBOJUTCS OKHA C IPUTTIANICHUEM BBOZIAa UMEHU TECTHUPYEMOTO.
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2. INocne MPOXOXKAEHHS CeaHca TECTUPOBAHMSA B TECTOBOM (haiine coxpaHseTcs MH(opmanus B
BHJIC: UMl TECTUPYEMOTO U IPOLIEHT KauecTBa €ro MaMsTH.

JapascTayHre qwe, JaHHRE NPOrPaMME MOMA HE T BaM PAIBMTH X000 WYH NAMATE HB *I4CAA. x

Pucynoxk 26.1. Ilpunoxenue «Tpenaxep namstu»
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IIpakTuyeckas padora Ne27 «Pa3padoTka UTPOBOr0 MPUJIOKEHHSD

Heans padorsl: Co3gaTh auHamudeckoe mpriokenne Ha C#. Paspaborats wmrpy «TapakaHbu
Oeray

Hcnonb3ys yxe U3BECTHBINH 00BEKT picturebox, co3aaauM NpocTeHbKyto urpy "Tapakanbu Oera'.
CyTb WUTPBI COCTOUT B TOM, Y€l Ky4EK MPUOKUT K (HUHHUIITY TEepBBIM. [[JIst UTPBI HYKHBI IB€ KapTUHKH
JKYyJKOB, OJTMH OyIeT KpacHBIH, Apyroi cuHuil. KapTuHKkyn MOXXHO HapucoBath B pemakrope Paint, mmu
3arpy3uTh K ceOe B MankKy ¢ MPOSKTOM IPECTaBICHHBIE 37IeCh

KapTtunku:

Pucynoxk 27.1. M300paxxenue 00bekTOB «TapakaHb»
Co31aB HOBBIH MTPOEKT, CIEAYET PACTIONOKHUTH Ha JOPME CIeIyIoIre OOBEKTHI:

| = TapakaHby Gera
textBox1 textBox2
| —

label1 label2

pictureBox1

hutton

BO6bekthl picturebox1 u picturebox2 cnenyer 3arpy3uth KapTHHKU. sl 3TOro B CBOWCTBE
Image HaxxaTh MalleHbKYIO KHOTIOUKY U, Jiajiee, HaXkaTh KHOIIKY Import Ha maHen pecypcosB.

Korna xaptunku OynyT 3arpykeHsl, cieayer maHenu panell mpucBouth B cBoiictBe backcolor
TaKOH e IBET, Kak ¥ ()OH KAPTUHOK JKyUIKOB.

JIBOMHBIM IIETYKOM Ha BBIIEICHHOW (hopMme ciemayer co3maTbh cOOBITHE W NPONUCATH B HEM
HaydalbHbIE YCTAHOBKH HAIICH MPOTPaMMBI:

Private void Form1_Load(object sender, eventargs e)

{

Textbox1.Text = "Bacsa™;

Textbox2.Text = "Ilers";

Labell.Text ="0";

Label2.Text ="0";

Picturebox1.Left = 1,

Picturebox2.Left = 1;

}

Kuonke buttonl B cBotictee Text cienyer npucsouts 3HaueHue "CTAPT", a button2 3HadyeHue
"Copoc".

3amycTuM MpUJIoKEHUE HA HCTIOJHEHHUE; (hopma OKHA IPUHATH BUJ, TOKa3aHHBIA Ha PUCYHKE:
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Tapakanbu bera Q@

Bacs | [Mer |
0 0
|  crapT

Pucynox 27.3. UrpoBasi KOHCOJIb IPHIIOKEHHS

Jaree, coznanuM B KOJi€ IPOTPaMMBbl HECKOJIBKO TII00aThHBIX TEPEMEHHBIX
Public partial class Form1 : Form

{

Int flagl;

Int X1, X2;

Public Form1()

{

[lepemennas flagl - mpenHasHayeHa A KOHTPOJsl UrpoBoi cutyanuu, eciu flagl pasua 0, To
JKYUKH CTOSIT Ha MecTe, a ecnu flagl He paBHa 0, To )Ky4kd HauuHAIOT ABUraThes. [lepemennsie x1 u x2
MpeTHa3HAYEHBI JJIsl XpaHEeHUs TOPU30HTAIBHBIX KOOPAMHAT TIOJIOKEHUS KYUKOB Ha OETOBOM JTOPOXKKE.

Cozmagum cobbiTne anst kHomku "COpoc", 3TO cOOBITHE OYMINAET BCE IEpPEeMEHHbBIC U
YCTaHABIMBAET )KYIKOB B CTAPTOBYIO MO3UIIUIO.

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;

}

s xaonku "CTAPT" Toke co3maaum coObITHE, OHO OYAET OYEHb MPOCTOC, HY)KHO NMPUCBOUTH
nepemenHoi flagl moOoe 3HaueHne He paBHOE (.

Private void buttonl_Click(object sender, eventargs e)

{

Flagl = 1;

}

Tenepb ocTanaoch co31aTh COOBITHE, KOTOPOE OYAET IepeMeNiaTh HalIKX KY4IKOB. [IJ1s 3TOro HaMm
MOHAI00UTCS KOMIIOHEHT TaiiMep timerl. YcTaHOBMM KOMIIOHEHT Ha (opMe M Mpou3Bea&M HEKOTOphIC
HACTPOUKH.
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e e
timer1 System.Windows.Forms.Til v

< | 2 (ApplicationSetﬁng

e (Name) timerl

timer1 Enabled True

O SRR 3 S5 %
Interval 100
Modifiers Private

+ 3 X Tag

EI (i) 0 Messages

File Line Column Proiect
Pucynoxk 27.4. Taiimep
CgpoiictBo generatemember u Enabled momxusr 661Th True. CsotictBo Interval paBao 100 - 310
OIMH THK TaiiMepa B cekyHAy. Ecnmu y4dku OyayT ABHraTbCs MEIJICHHO, TO 3TO 3HAYCHHE MOXKHO
YMEHBIINTH, Hanlpumep 110 50.
Jnist onpeaenennss KOOpAUHATH! (PUHUINA CIeLyeT OAHOrO U3 )KyYKOB CABUHYTH 10 KOHIIA BIIPABO.

Borderstyle Mone
ContextMenuStrip  (none)
Cursor Default
Dock None
Enabled True
g ErrorImage [=] system.[
GenerateMember  True
' Image Window
J ImagelLocation
InitiallImage [;_=| System.[
422;3
@ Locked False
Margin G o T S
MaximumSize 0;0
MinimumSize 0;0
Modifiers Private

Pucynoxk 27.5. Hactpoiina koopauHaT

[lepras umudpa B cBoiictBe Location o3Havyaer (GUHHUIIHYIO KOOpAMHATY (Y Bac 3TO 3HAYCHHE
MOeET OBITh JPYTHM, €r0 HYXKHO 3aIIOMHHUTb JUIS 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 renepatop ciiydaiHbIX YUCEIT

/I B nepemeHHy0 count 3alMChIBaEM ClIydaifHOe YKCIio B AuanasoHe ot 0 o 8

Int count = a.Next(8);

/' HapammBaeM 3Ha4YeHHe KOOPAWHATHI X1 Ha ClTydaifHOE YHCIIO count

X1 += count;

/' BbiBomuM  3HAa4YeHWE TMPOMIEHHOrO IMyTH JUis TepBoro wurpoka labell. Text =
Convert.tostring(x1);

/' Cmemaem mepBoro xy4ka Ha CliydaiiHyro BennuuHy picturebox1.Left = x1;

/I Co3naém ciydaitHOe YMCII0 JUTs BTOPOTO HIPOKa M OBTOPSEM BCE TO JKe camMoe
Count = a.Next(8); x2 += count;
Label2.Text = Convert.tostring(x2); picturebox2.Left = x2;

by

/I TIpoBepsiem Kakoii M3 UTPOKOB JOMIEN 710 (PUHHIIIA i OCTAHABIUBAEM IIPOIIECC
If (x1>=422) || (x2 >=422))

{
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Flagl = 0;
}
}

3amycTuM IporpaMMy Ha UCHONHEHUS U, HaxaB KHONKY "CTAPT" ceirpaeM HECKOJIBKO MapTHIA,
4TO OBl YOEAUTHCS, YTO UTPOKH MPUXOAAT K (PUHUIITY C TIEPEMEHHBIM yCIIEXOM.

Tapakanbu bera Q@

‘Bac;{ ‘ ‘I'Iem ’

417 4

-2

Pucynoxk 27.6. 'oToBO€E npuiioxeHue

B3aknrouenne ciemyer ckaszaTh, UYTO WCIIOJHUMBIN (aiii (exe) HaxXxOAWTCS B MamkKe C BalldM
npoektoM B marnke bin \ debug \ ums_npoekra.exe. DToT daiin MOXXHO KOMUPOBATh Ha JFOOOH HOCUTED U
BBITIOTHSITh HE3aBUCHUMO OT Cpelibl mporpammupoBanus Visual Studio.
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IIpakTuyeckasn padora Ne28 «Co3nanue npouenyp oopadoTku coObiTuii. KoMnuiasimus: u
3aMyCK MPHJIOKEHUS

Henb padoTsl: 3akperyicHHEe Ha KOHKPETHBIX MPUMEPAX MONYYCHHBIX TCOPETUYCCKUX 3HAHHIMA
MpH U3yYEeHUM BO3MOXXHOCTEW KoMmoHeHTa Shape. OCBOeHHE TEXHOJIOTUM PabOThl C WHCTPYMEHTOM
«Kuctby 1 «Kapannann. 3armoiHeHNe 3aMKHYTBIX 00J1acTel MacKaMH 3aIlOTHECHUSL.

Cnenundukanus komnonenta ¢urypa (Shape)

KomnonenT Shape wucrnonbsyercst uisi oToOpakeHUs Ha (DOpMe Pa3IMYHBIX TEOMETPHUYSCKUX
¢uryp. Pazmep u monoxxkenue ¢purypsl Ha opMe yKaszpiBaeTcs ¢ momorisio cBoiicte Height, Width, Left,
Top. Tlonp3oBaTenh HE MOXET CaM HM3MCEHATh pa3Mepbl W ToyoxeHue Gurypbl. OIHAKO, UCIONb3YS
coObiTHsE onmouseup u onmousedown s (GUIYypel, MOXHO 3alpOrpaMMHUpPOBATh HEOOXOIMMEIC
nevicteusa. Haxonures Ha Bknanke Additional.

Pucynoxk 28.1. Komnonent Shape

[NepeuncnumM ocHOBHBIE CBOIicTBa KOMITOHEHTa Shape.

Shape — 3agaer HyxHy10 QUrypy 1 pucoBanus. [[puHIMaeT 3HAYCHNUS:

Stcircle - xpyr;

Stellipse - smwrc;

Strectangle - npsiMOyToJIbHUK;

Stroundrect - npsAMOYTOIBHUK CO CKPYTJICHHBIMH YTIaAMHU;

Stroundsquare - KBaapat co CKPYIJICHHBIMH YTJIAMU;

Stsquare - kBazpar.

Pen — 3amaer arpuOyThl KapaHaaiia [yisi KOHTypa GUrypsl. SIBiseTcsi OOBEKTHBIM CBOWCTBOM U
MMEET psiJ| HaCTPauBaeMbIX aTPHOYTOB:

Tcolor Color - et n1HUH, BRIYCPYUBACMON KapaH IAIIIOM.

Style - Bua (cTHIIB) JIMHUK; MOXKET NPUHUMATH 3HAYCHUSL:

Pssolid - cruromnas nuaus;

Psdash - myHKTHpHAs JHHHS, IJIHMHHbIC IITPUXH;,

Psdot - myHKTUpHAsI TUHKS, KOPOTKUE IITPUXH;

Psdashdot — guepetoBanme IIMHHOTO ¥ KOPOTKOTO MITPUXOB;

Psdashdotdot — uepetoBanre 0HOTO JUIMHHOTO H JBYX KOPOTKHX IITPUXOB;

Psclear - nunus He oToOpaxaercs.

Int Width - TonmuHa nuHuM (B MUKCENSIX) TOIBKO IS CIUIOLIHOTO CTHIIS.

Brush — 3amaer arpuOyThl KMCTH Ui 3aMBKH 3aMKHYTBIX oOnacteil. CBOMCTBO sBIsieTCS
OOBEKTHIM THIIOM.

Tcolor Color - et 3akparuBanus 3aMKHYTOH 00J1aCTH;

Style — crunp 3anonHeHus o6nacTi. MOKeT IPUHUMATh:

Bssolid - crutomnas 3anuska;

Bsclear - o6nacts He 3akpamuBaeTcs;

Bshorizontal - ropu3onTanbHas MTPUXOBKA,

Bsvertical - BepTukanbpHas IITPUXOBKA;

Bsfdiagonal - nuaronasnbHast ITpUXOBKA C HAKIIOHOM JIHHU BIIEpeT;

Bshdiagonal - auaronansHast IITPUXOBKA C HAKIIOHOM JIMHUI Ha3a],

BSCross - ropu3oHTanbHO-BEPTUKAIBHAS IITPUXOBKA, B KIICTKY;

Bsdiagcross - nuaroHaiabHast ITPUXOBKA, B KIETKY.

Co0bITHS OT MBIIIH /1151 IEPETACKMBAHNS KOMIIOHEHTOB

Onmousedown — Ha)kaTHe KHOTIKH MBIIIH (HA4aJI0 IepeTaCKHBaHMsA);

Onmousemove — nepemMeleHre MbIIIH (CaMO MePEeTaCKUBAHUE)

Onmouseup — oTmycKaHie KHOKH MbIIIH (3aBEPIICHUE TIePETaCKUBAHMS).
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O603uaunm (X0, y0) — crapoe monoxenrne kommonenTa, (X, Y) — Tekyiee MOJI0KEHHE Kypcopa
MBIIIH (TTapaMeTphl coObITHsA). IlepecueT HOBOTO MONMOXKEHUST 00BEKTa MTPOUCXOINT 10 popMyIiaMm:

Oo6bekT->Left = oobexr->Left + (X - x0);

O6bekT->Top = 00sekT->Top + (Y - y0);

[ToTpebyroTcs crneayromiue riiodaabHbIE IEPEMEHHEIE:

Int x0, y0; //KoopauHaThl Hayaia epeTacKuBaHUs

Bool drag; //TloATBepkKICHHE TIEPETACKUBAHHS:

/ltrue — mepeMeleHne ¢ HAKATON KHOIKON MBIIIN

/[false — mepemerienne 6e3 HaKaTONH KHOIIKA

Jnst mepeTacKMBaeMOro KOMIIOHEHTa TpedyeTcsi HamucaTh 00paboTynk coOpiTus onmousedown,
B KOTOPOM TpeOyeTCsl BHITIOJIIHUTD CICAYIOIIUE ACHCTBUSL:

X0=X;
YO=Y //KOOpAMHATHI MBIILK B MOMEHT Ha)KaTHsI
Drag=true; //cuTHaNM3aLus O MepeTacCKUBaHUU

[Ipu mepeTackrBaHUK BO3ZHUKAET COOBITHE ONMOUSemMove ISl IEPeTacCKuBaeMOro KOMIIOHEHTa, B
KOTOPOM BBEIUHCIISIETCS HOBOE TOJIOKEHHE OOBEKTa O MPEUIOKEHHBIM BBITIE (pOopMyIiaM MpH YCIOBHUH,
YTO TepeMEIEHUE TPOUCXOIUT C HAKATOW KHOIIKOM.

If (drag==true) //Haxaras KHOIIKa MBIIIH

{ //®opmyel iepecyera }

[eperackuBanue 3aBepiiaeTcsi IpU OTIYCKAHWU KHOMKH MBI BO3HUKAET COOBITHE Onmouseup
JUIL  TIepeTacKuBaeMoro O0OBEKTa, B KOTOPOM HAJ0 BBIKIIOYUTH (DIaXKOK MEepEeTaCKUBAHMSL:

drag=false;

IIpumep mporpamMmbl ¢ NPpMMEHEHHEM MeXaHU3MA MepeTacCKUBAHUSA

[eperackuBanue GUrypsl OCYIIECTBISIETCS JIEBOM KHOMKOW MBIIIH, U3MEHEHNE pa3Mepa Gpurypsl
— MPaBOM KHOMNKOM MBIIIH.

Int X0, y0, kn;

Bool drag;

Void __fastcall tform1::ShapelMouseDown (tobject *Sender,

Tmousebutton Button, tshiftstate Shift, int X, int Y)

{

X0=X;
YO0=Y; //KoopauHaThl Hayalia mepeTacKuBaHUs
Drag=true; //®DuKkcanus nepeTacKuBaHMs
If (Button==mbleft)  kn=1; //J1eBast unu npasas
Else  kn=2; /[TIpaBast
}
{f-=--
Void __fastcall tform1::ShapelMouseMove
(tobject *Sender, tshiftstate Shift, int X, int YY)

{
If (drag==true) /[HaxxaTa KHOTIKA MBIIIIH
If (kn==1) //11s1 IEBO¥ KHOTIKH - IEPETACKHBAHHE
{
Form1->Shapel->Left=Form1->Shapel->Left+(X-x0);
Form1->Shapel->Top=Form1->Shapel->Top+(Y-y0);
}
Else // 17151 IpaBO¥ KHOTIKK — U3MEHEHHE 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; //OTKIIOUNTE TTEpEMEILICHHE

}

3agaHue HA MPAKTUYECKYI0 padoTy

Pa3zpaboraTs mpuiokeHHE C HCMONB30BaHHEM KOMIIOHEHTOB: KOMIOHEHTa Shape W Apyrux
HEOOXOIMMBIX JIIEMEHTOB HHTepdeiica A CO3MaHus MPHIOKEHUS, BBIMOIHSIONIETO OMEpanuud ¢
rpaduueckoid purypoii. [Ipunoxkenue 10MmHKHO HaCTpauBaTh OTACIbHBIC Tpaduueckoil GUrypsl, 3a1aBaTh
cBOiicTBa KHMCTH W KapaHmama. OcCyIIecTBUTh TNepeTackuBaHrWe (UTyphl W M3MEHEHHE €€ pa3Mmepa C
MTOMOIIIBIO COOBITHI OT MBIIIIH.

Ha ¢opme pacmonoxuts koMHnoHeHTHI: Shap — OCHOBHO# sneMeHT uHTepdelica, HeoOxoaumMoe
KOJINYECTBO JOTIOJHUTENBHBIX 3JIEMEHTOB MHTep(eiica, a Tak ke BoceMb MalleHbKHX uryp (Shap) mis
3a/IaHUs] MACKH ITIOCKOCTH (DUTYPBHI.

1. Tun gurypsl (cBoiicTBO Shape) BEIOUPATh U3 BHIMAJAIOMIETO CIUCKA.

2. JIeBO KHOTIKOHM MBIILH BBITIOJIHATH IIepeMenieHre (GUTYPHI.

3. [IpaBoii KHOTIKOW MBIIIH BEITIOJIHATh N3MEHEHHE pazMepa (purypsl.

HacTpouts cBoiicTBa KapaHgama Uit KOHTypa QUrypsl (IIBET, TONIINHY, CTHIIb), UCTIOIB3YS IS
3TOro HeoOXOAUMBIE 3JIEMEHTHI HHTepdeiica.

HacTpouts cBoiicTBa KuCTH (1IBET, MAaCKy, IBET Macku). Macky BEIOUpATh W3 BOCBMU MaJeHBKIX
(huryp, 3aMOTHEHHBIX CTAaHAAPTHBIMU MackaMu. [[ist aToro co3mate cobbITHe onmousedown, B KOTOPOM
3aIOJHSIETCS MIIOCKOCTh OCHOBHON (PUTYPHI BHIOPAaHHOM MAacKOH.

BoiGepute TN QUIrypbi:

OOl L U]

BoifepuTe Macky 3anvBKM:

LiBeT 3anvexu: Nanpa |

JoGaeuTe $Hrypy

Pucynoxk 28.2. ®dparmenT pabothl npuioxkenus «Pegaktop huryp»
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IIpakTuyeckas padora Ne29 «Pa3padoTka uHTep(eiica MpUIOKEHUD)

Heans padoThl: 3aKpenuTh TEOPETHUECKHWE CBEIEHUS O crenudukanud Kiacca tcanvas,
UCIIOJIB3YEMOTO JAJIsl TIOCTPOEHHS rpadHuecKuX N300paKeHUH 1o muKcenam. Pe3ynpTaToM nmpakTHYecKoi
paboThl AOMKHO cTaTh MpUKJIagHOEe mpuioxkeHue «l'paduyeckne MPUMUTHBBD), KOTOPOE BBIMOIHSET
noctpoenue rpadpudeckux GUryp 1no 3aJaHHbIM B IPOrpaMMe yCIOBHUSIM.

Ha3naueHnue kjacca tcanvas

Psn o6bekroB (Form, Image, paintbox u ap.) MmetoT HeomyOmukoBaHHoOe cBoiicTBo Canvas
(X0nCT, IOBEPXHOCTD), C IOMOLIBIO KOTOPOI'O MOXKHO PHCOBATH HAa MOBEPXHOCTH ITHX KOMIIOHEHTOB.
CpoiictBo Canvas AOCTYIIHO TOJNBKO IIPU BBIIOJHEHUH TPHIOKEHUS, CIIEA0BATEIbHO, PHUCYHKH,
MOJy4eHHBIE C TOMOIIBIO 3TOI'0 CBOKCTBA, SBJISIOTCS TUHAMUYECKUMH U CYIIECTBYIOT TOJIBKO B IIpoIIecce
BBITIOJTHEHUS] TIPUIIOKEHHSL.

XO0JCT COCTOWT W3 OTHETbHBIX IHKceneh. JleBbrii BepxHuid mMeer koopmuHatel (0,0), a
KOOPIMHATHI TIPABOTO HIDKHETO TMHKCENs 3aBUCAT OT pa3Mepa XOJcTa, KOTOPBIH MOKHO TONYy4YHUTb,
oOpatuBInch K cBoricTBaM Height 1 Width Toro o0bekra, Ha KOTOpoM pucyercsi m3oOpaxkenue. s
BBITIOJTHEHHUS OTIEPAIIHA C XOJICTOM MCTIOIB3yeTCs 3aroioBouHbIH (ain Graphics.hpp.

Mertoapl Kilacca tcanvas IO3BOJISIIOT BBIBOAUTH TIpaduyeckne NPUMHUTUBBL (TOYKH, JMHUH,
OKPY>KHOCTH, TIPSIMOYTOJIBHUKH U T.A.). CBOMCTBa Kilacca tcanvas 3aal0T XapaKTePUCTUKHA BBIBOAUMBIX
rpau4ecKuX MNPUMHUTHBOB: LIBET, TOJIUIMHY M CTWIb JIMHUI, LBET M MAacKy 3aloJHEHHUs oOiacTed,
XapaKTepUCTUKHU WpU(Ta IIPU BBIBOJIE TEKCTOBOM MHGOPMALIUH.

CaoijicTBa KJIacca tcanvas

Cliprect — ompenenser HOCTYymHYK O0ONacTh Ui PUCOBAHUS W TEPEPHCOBKE IPU COOBITUH
onpaint.

Pixels[int X][int Y] - nBymMepHBIii MaccHB I[BETOB MUKcejed m300paxeHus. C MOMOIIBIO 3TOrO
CBOWCTBA MOKHO TIOJIYYUTh JJOCTYI K JIIOOOMY ITHKCEI0 KAPTUHKH, YTOOBI TPOYUTATh €T0 WA U3MECHUTD.

Penpos - ompenensieT Tekyuiee MOI0XKEHUE Tepa.

Pen (xapampmamr) — omnpegenseTr aTpuOyThl Tiepa Uil PHCOBAHUS JIMHAW, TpPaHUI] U
reoMeTpuyeckux Guryp. AHanor cBoMcTBa KOMIIOHEHTa Shape.

Brush (kuctp) - ucmons3yercst Uisl 3aJMBKH (3aKpallliBaHKs) 3aMKHYTHIX 00JacTeid, HanmpuMmep
reoMeTpudeckux (Guryp. AHaIOr cBOiicTBa KoMnoHeHTa Shape.

Font — ycranaBimuBaeT mapaMeTpsl mpUQTa IS TEKCTa Ha MOBEPXHOCTH PHCOBAaHHUS. MOXKHO
WCIIOJIb30BaTh CTaHAApTHOE AMaiIoroBoe okHo fontdialog.

Mertoasl K1acca tcanvas

Void moveto(int X, int y) - mepememniaer rpaduveckoe Mepo B HOBYIO MUKCEIbHYIO MO3UIUIO (X,
y). [Ipu nepemerieHny niepa pucoBaHue HE IPOUCXO/IUT.

Void linero(int x, int y) - BeIYepUYHBAET NPIMYIO JTHHUIO OT TEKYIIEH IMO3UIIMHU Tepa 0 TOUYKH C
KoopauHatami (X, y). Ilocie BeIuepunBaHus IMHUM €€ KOHEIl SBJISIETCS TeKYyILe Mo3uLuen nepa.

Void Polyline(tpoint *m, int kol) - BeruepurnBaeT JOMaHyIO JTHHHIO, TTOCIEIOBATENBHO COEIUHSSA
kol Touek, KOOpMHATHI KOTOPBIX HAXOJATCS B MACCUBE M.

Void Polygon (tpoint *m, int kol) — anamormuno wmeromy polyline, HO BbIYEpUUBAET
3aKpallleHHbIN 3aMKHYThIM MHOIOYTOJIbHUK.

Void Rectangle(int x1, int yl1, int x2, int y2) wimm void Rectangle(trect r) — BeIYepunBaeTcs
NPSMOYTOJIBHUK C KOHTYPOM M 3aKpalleHHOW 001acThIO.

Void fillrect(trect r) - BerdepunBaeT 3aKpalleHHbINA MPIMOYTOJIBHUK 0€3 KOHTypa. Mcnonb3yercst
o0bekT Brush.

Void framerect(trect r) — TOJBKO KOHTYp NPSMOYTOJbHHKA TOJIIMHOW B OJUH IHKCEIb.
Hcnonb3yercs o0bekT Brush asis1 3ananust CBOWCTB TUHUY.

Void roundrect(int x1, int y1, int X2, int y2, int x3, int y3) — IpsAMOYTOJIBHUK CO CKPYTJICHHBIMU
yTiIaMu; TapaMeTphl X3, y3 3a7ai0T pa3Mep JUTHICA CKPYTIICHUS.

Void Ellipse(int x1, int y1, int x2, int y2) nnu void Ellipse(trect r) - BeruepynBaeT 3aKpamieHHbINH
AIIIUIIC WK OKPYKHOCTh. [lapamMeTpsl 3a71at0T KOOPIMHATHI MIPSIMOYTOJIEHUKA, B KOTOPBIA OyJIeT BIHCAH
JUTHIIC.

Void Arc(int x1, int yl, int x2, int y2, int X3, int y3, int x4, int y4) - BelUepUUBaET OYTy
OKpYXHOCTH Wi amuinca. [lapamerps! x1, y1, X2, y2 3agaeT KoopAUHATHI MPSIMOYTOJIBHUKA, B KOTOPBIN
BIMckIBaeTcs Ayra. [lapametpsr X3, y3, x4, y4 3a1a10T Ha4aIbHYIO ¥ KOHEYHYIO TOUKY IIepEeCedeHus IyTH
3JUIUIICA C MIPSAMOM, UCXOASIIEH U3 LIEHTPa dJUIUIICA.
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Void Chord(int x1, int y1, int X2, int y2, int X3, int y3, int x4, int y4) — pucyer xopay, T.e. Yacts
JJUIATICA, OOpPa30BaHHOTO AYroM M TIPAMOM JIMHHCH, COCNUHSIONMICH KOHIBI ayrw. llapamerpsr
aHaJIOTUYHBI MEeTOy Arc.

Void Pie(int x1, int y1, int X2, int y2, int X3, int y3, int x4, int y4) - pucyer CeKTOp JUIUIICA WU
kpyra. [lapameTps! aHaIOTHYHBI METOY ArC.

Void floodfill(x, y, col, f) — 3akpamuBaeT Tekyie# KHCThIO 3aMKHYTYIO (GHUIYpPYy C KOHTYpOM
usera col. [lapameTpsl X, y 3aal0T KOOPJMHATY TOYKH Hayala OKPAIIWBAHUS; YETBEPTHIM MmapaMeTp —
C1oco0 3aMMBKH. MOXeT MPUHUMATh 3HAYCHUS:

Fsborder — 3anuTh BCro 061aCTh 10 TPAHMUILEI C IIBETOM COl;

Fssurface — 3authb Bcro 00J1aCcTh 10 TPAHMIIBI C JIFOOBIM IIBETOM, KpoMme col.

Void textout(int X, int y, String S) — BeiBox ctpoku S B mo3utmu (X, Y). [lapamerpsl mpudra
3amatorcs cBoiicTBoM Font o6pekta Canvas. @oH TekcTa 3aKpairBaeTcs TEKYIIHM [[BETOM KHCTH.

Int textheight(String s) u int textwidth(String s) — Bo3BpaIiaioT NUKCENbHYIO BBICOTY U IIUPUHY
CTPOKH S C YYE€TOM YCTaHOBIIEHHOTO IIpUQTA.

CoobiTus rpadukn

CoObiTHe ONpaint uMerT BCe KOMIIOHEHTHI, Y KOTOPBIX €cTh CBOHCTBO Canvas, Kpome
koMmroHeHTa Image. IMEHHO B 3TOM COOBITUH BBIMOJHAIOT OCHOBHYIO Pa0OTy MO BBIBOAY IpaduKH Ha
MOBepXHOCTh KoMmoHeHTa (Canvas). CoOBITHE MPOUCXOIUT KaXABIN pa3, KOTraa HYXKHO NepeprcoBaTh
PHCYHOK Ha XOJICTe KOMIIOHEHTa. [lepeprcoBKa BO3HHMKAeT, KOTJa M3MEHSETCS COAEPKHMMOE XOJcTa
KOMITIOHEHTa (HampuMep, NpH aHUMaluHh) WIK KOrJa HeoOXOAWMO BOCCTaHOBHTH YacTh WIIM BECh
KOMITOHEHT, €CIIMd JO 3TOr0 OH OBbUI MEpEeKPHIT APYTMMH KoMIoHeHTamu. OrepaluoHHas cucTeMa
COOOINAeT MPHUIIOKEHUI0 O HEOOXOIMMOCTH TEPEPHCOBKH TyTEM BBI30Ba COOBITHS onpaint. Bri3BaTh
coOBITHE onpaint MOXHO M TPOrpaMMHBIM crocoboM MeTonoMm Repaint() mnm Invalidate() storo
komroHeHTa. J{ns kommoHeHTa Image npaHHoro coOwiTusi He TpeOyeTcs, T.K. B aTom Kiacce
HpeTyCMOTPEHBI BCE ACHCTBUS MO TIEPEPHCOBKY H300pakKeHHS B CIydae ero MopyH.

3anaHue HA IPAKTHYECKYIO padoTy

PazpaboraTh mnpuioXKEHHE C WCIOJIB30BAHUEM KOMIIOHEHTOB: paintbox, Timer W apyrux
HEOOXOTUMBIX DIIEMEHTOB HWHTepdeiica sl CO3AaHUs TMPHUIOKEHHS, BBIMOJIHAIONIETO MOCTPOCHHUE
rpagu4ecKuX TPHUMHUTHBOB C 33JaHHBIMH YCIOBHAMH OTOOpakeHMs. [l mocTpoeHHs TpadudecKux
MPUMUTHBOB HUCIONB30BaTh CrielM(UKAINIO Kilacca tcanvas KOMITOHEHTa paintbox.

1. Ha dopme pa3MecTHTh KOMIIOHEHT paintboX, KOTOPBIA NODKEH 3aHUMATh OOJIBIIYIO YacTh
(hOpMEI U SBIATHCS 00JIACTHIO OTOOpaXKeHHsI rpayIeCKNX TPUMUTHBOB.

2. B BHIajaromeM CIUCKe BBIOpaTh TUI HPUMUTHBA: TOYKH, JIMHWH, NPSAMOYTOJIBHUKH,
KpYroBble (UTYpBHI, ITYT'H, XOPABI, CEKTOpa, MpUTH. BEIOpaTh HYXHBI MPUMHTHB M3 BBINAIAIOIIETO
CIIHCKA.

3. AtpuOyTel ans KaXOro NPUMHUTHBA 3aJAIOTCS CIyYalHBIMH 3HAUYEHHSMH C YYETOM
BO3MOXXKHOTO JIarla30Ha JIjisl JAHHOTO CBOWCTBA.

4. B xonreiinepe radiogroup BHIOpaTh pPEXHM OTOOpPaKEHHS TPHUMUTHBOB: IO OIHOMY,
KOJIMYECTBO (yKa3aTh HY)KHOE KOJIHMYECTBO), OECKOHEYHO.

5. ObecrneunTh CKOPOCTh CMEHBI PHUCOBAaHUS NMPUMHUTHBA, BHIOpaB HEOOXOAMMOE 3HAYEHHE IS
CKOpOCTH Talimepa.

6. O0ecnieunts padoty kHONoK: «Ilyck», «Ilay3a», «OUucTUTHY.

7. Vicnonp30BaTh 4eThIpe KOMIIOHEHTA paintbox ogHOTO pasmepa.

8. Jlns KaxIOoro KOMIIOHEHTa BHIOpaTh W300pa)kaeMble B HEM TpadUuecKhue NPUMHTHUBBI C
nmoMo1Ibr0 koMmItonenTa checklistbox.

Pucynok 29.1. ®parmeHT paboTthl npuioxenus «[ padudeckre npruMUATHBBI
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IIpakTnyeckas padora Ne30 «TectupoBanue, 0T/1aKa NPHIIOKEHHUSD)

Heans padoThl: 3aKpenuTh TEOPETHUECKHWE CBEIEHUS O crenudukanud Kiacca tcanvas,
UCIIOJIb3YEMOTO JJIsl IOCTPOSHHS rpadHuecKuX N300paKeHUH 1o MUKcenaM. Pe3ynbTaToM MpakTHYecKoM
paboThl JOMKHO CTaTh MPHUKIAIHOE TPUIIOKEHHE, BBIONHSIONIEE TOCTPOSHHs rpaduueckuxe Guryp Ha
0a3e MaTeMaTHYECKHUX PACUETHBIAX (POPMYIL.

Ha3naueHnue kjacca tcanvas

Psan o6bektoB (Form, Image, paintbox u ap.) MmeroT HeomyOnmukoBaHHOe cBoiicTBo Canvas
(X0nCT, IOBEPXHOCTD), C IOMOLIBIO KOTOPOI'O MOXKHO PHCOBATH HAa MOBEPXHOCTH ITHX KOMIIOHEHTOB.
CpoiictBo Canvas AOCTYIIHO TOJNBKO IIPU BBIIOJHEHUH TPHIOKEHUS, CIIEA0BATEIbHO, PHUCYHKH,
MOJy4eHHBIE C TOMOIIBIO 3TOTO CBOKCTBA, SBIISIOTCS TUHAMUYECKUMH U CYIIECTBYIOT TOJIBKO B IIpoIIecce
BBITIOJTHEHUS] TIPUIIOKEHHSL.

XO0JCT COCTOWT W3 OTHETbHBIX IHKceneh. JleBbrii BepxHuid mMeer koopmuHatel (0,0), a
KOOPIMHATHI TIPABOTO HIDKHETO TMHKCENs 3aBUCAT OT pa3Mepa XOJcTa, KOTOPBIH MOKHO TONYy4YHUTb,
oOpatuBmnch kK cBorictBam Height 1 Width Toro o0bekra, Ha KOTOpoM pucyercsi m3o0paxkeHue. s
BBITIOJTHEHHUS OTIEPAIIHA C XOJICTOM MCTIOIB3yeTCs 3aroioBouHbIH (ain Graphics.hpp.

Mertoapl Kilacca tcanvas IO3BOJISIIOT BBIBOAUTH TIpaduyeckne NPUMHUTUBBL (TOYKH, JMHUH,
OKPY>KHOCTH, TPSMOYTOJIBHUKH U T.A.). CBOMCTBa Kilacca tcanvas 3a1al0T XapaKTePUCTUKHA BBIBOAUMBIX
rpau4ecKuX MNPUMHUTHBOB: LIBET, TOJIUIMHY M CTWIb JIMHUI, LBET M MAacKy 3aloJHEHHUs oOiacTed,
XapaKTepUCTUKHU WpU(Ta IIPU BBIBOJIE TEKCTOBOM MHGOPMALIUH.

CpoiicTBa Ki1acca tcanvas

Trect cliprect — ompezenser AOCTyNHYO 00JacTh Ui PUCOBAHUS U TIEPEPUCOBKE MPH COOBITUH
onpaint.

Tcolor Pixels[int X][int Y] - aBymepHBIii MacCHB LBETOB MHUKCeeH n300paxkenus. C MOMOIIBIO
9TOTO CBOMCTBAa MOXKHO TOJYYUTHh AOCTYN K JIIOOOMY THKCETI0 KaPTHHKH, YTOOBI MPOYUTATH €r0 WU
WU3MECHHTb.

Tpoint penpos - onpezensier TeKylee MOJ0KEHUE Tepa.

Pen (kapampmam) — ompenenseTr artpuOyThl TIepa JUIsi PUCOBAHHS JIMHWUH, TpaHdAL |
reoMeTpuyeckux Guryp. AHanor cBoMCTBa KOMIIOHEHTa Shape.

Brush (xuctp) - ucmonb3yeTcs s 3aJIMBKH (3aKpaluBaHUs) 3aMKHYTBIX OOJacTell, Hampumep
reoMeTpuyeckux Guryp. AHanor cBoMCTBa KOMIIOHEHTa Shape.

Font — ycranaBimuBaeT mapaMeTpsl mpUQTa IS TEKCTa Ha MOBEPXHOCTH PHCOBAaHHUS. MOXKHO
WCIIONB30BaTh CTAaHAAPTHOE MuanoroBoe okHo fontdialog.

Mertoasl Ki1acca tcanvas

Void moveto(int X, int y) - mepememiaer rpaduueckoe MEPO B HOBYIO MUKCENBHYIO TO3UIMIO (X,
y). Ilpu nepemerieHny nepa pucoBaHue HE IPOUCXOANT.

Void linero(int x, int y) - BeIYepUYHBAET NPIMYIO JTUHUIO OT TEKYIIEH IO3UIIMHU Tepa O TOUYKH C
KoopauHatami (X, y). [locie BeIYepunBaHus JIMHUK €€ KOHEI SIBJISICTCS TEKYIIEeH MO3HIIUeH repa.

Void Polyline(tpoint *m, int kol) - BeruepurBaeT JOMaHyIO JTHHHIO, TOCIEIOBATENBHO COEIUHSISA
kol Touek, KOOpAMHATHI KOTOPBIX HAXOIATCS B MACCUBE M.

Void Polygon (tpoint *m, int kol) — anamormuno wmeromy polyline, HO BbIYEpUUBACT
3aKpallleHHbIN 3aMKHYTbIM MHOIOYTOJIbHUK.

Void Chord(int x1, int y1, int X2, int y2, int X3, int y3, int x4, int y4) — pucyer xopay, T.e. YacTh
AIIUICa, OOpa30BaHHOTO MAYrod W TPsIMOW JIMHHWEW, COeQUHSIONIed KOHIBI 1yru. llapameTpsr
aHaJIOTUYIHBI METOY Arc.

Void Pie(int X1, int y1, int X2, int y2, int X3, int y3, int x4, int y4) - pucyer CEeKTOp JUIUIICA UITH
kpyra. [lapameTpsl aHanmoruyHel MeToy Arc.

®opmyJibl BpaleHust
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dopmynbl BpaLeHMS

BpaweHWe MPpoOMCKOAMT BOHPYT HEHOTOPOW TOYHM 3HPaHa,
Ha3bIEEEMON LUEHTPOM ERALLE HWA (xc, ycl. Npw BPALLEHIN TOUK3
NOBOPEYWEEETCA HA HEKOTORKIMA YTON (0, KOTOPBIA MEHRETCA OT
0 mo 2m paguad. Ecaw TOYHAE BPAEWEETCA BOKPYT LUEHTPE He
VOANAACE OT HEMO, TO OHE BPaLAETCR N0 OHPYHHOCTY paaunyca R
(MHaYe no cnvpanu). HeobXogMmMo HEWTM KOOPAWHETE HOEOTD
NOAGHEHWA TOYKKM Ha 3kpaHe (x, v). MaTemaTudecHas dopma

YPEBEHEHMWA OHPYHHOCTH (1)

{Ku E{E} = ]
y=y, + R:sin(o)

C y4yeTom HanNpPaBNEeHHOCTH Ha 3KpaHe ock Y BHMS, ypasHeHue (1) 3anucbisaeTca B BMae:

BpauleHWe NPOTUE YaCOB O

BpaweHue No YacoBo
CTPENKW OT OCKM X

cTpenke ot ocu 'Y

x=x. + R-cos(a) x=x, + Rsin(a)
. . (3) o (4)
y=y,—R:sin(a) y=y, —R:cos(a)

Pucynox 30.1. ®opmynsl BpalieHus

l'[pnMep nporpamMmmsl € paC4€THbBIMHA (l)OpMyJ'laMI/I I rpa(lmqecmlx (l)l/ll"yp

HporpaMMa CTpOI/IT HpaBHHBHBIﬁ MHOFOyFOJ’IBHI/IK HYTCM paccqua KOOpI[I/IHaT BepHII/IH
MHOT'OYT'OJIbHUKA I10 (l)OpMyJ'IaM BpalcHUsl. Ce,Z[I/IHﬂeT MCKAY CO6OI>1 MOCTPOCHHBIC BEPUINHBI JINMHUAMU.

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); //YMCI0 BEpIIHH B MHOYTOJIbHUKE
Int R = strtoint(Edit3->Text); //Pagnyc MHOTOYrOJIbHHUKA
P = new tpoint[N]; //MaccuB BeplIre MHOTOYTOJIbHUKA

Int centerx = paintbox1->Width/2; //Uentp
Int centery = paintbox1->Height/2;

Float angle = M_PI*2/N; //Pa3mep yriia BepIiMHbl MHOTOYTOJIbHUKA
For(int i=0; i<N; i++) //3amoHeHHe BEpIIMH 3HAYSHUAMH 110 (OpMyIIaM
{

P[i].x = centerx + R * cos (angle*i);

P[i].y = centery + R * sin (angle*i);

}

Paintbox2->Canvas->Polygon (p,N-1); //1306pa3uts MHOTOYTOJIEHUK
If(checkbox1->Checked)

{

For(int i=0; i<N; i++) //CoenuHUTD BCEe BEPIIHHBI MEXTY COOOH
{

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);

}

}

}

}

IIpakTHyeckasi 4acThb

Pa3paboraTs nmpuiiokeHre ¢ MCIONh30BaHNEM KOMIIOHEHTOB: paintbox M APYruxX HEOOXOAMMBIX
3JIEMEHTOB MHTEpdeiica Ui co3JaHus MPUIIOKEHNUS, BBITOJIHSIONIETO TOCTpOeHHE rpaduueckux Guryp
MPaBWILHOM (DOPMBI C 3aJlaHHBIMU YCJIOBHSIMH OTOOPaXXCHHMSI M PACUCTHBIMH KOOPJIUHATAMH BEpPIIUH.
Hns moctpoeHust TpaduUecKux MPUMHTHBOB WCIOJIB30BAaTh crHenuukammio Kiacca tcanvas s
KOMITOHEHTa paintbox.

1. Ha ¢opme pa3smecTuTh KOMIIOHEHT paintboX, KOTOpPHIA AOIKEH 3aHUMATh OOJBLIYIO YacTh
(hOPMBI U ABIATHCS 001aCTHIO0 OTOOpAKEHUS TpaUIeCKIX MTPUMHUTHBOB.

2. 3aaTh KOIMYECTBO BEPIIIH MHOTOYTOJIbHHKA.

3. 3agaTe BENUUMHY paJlyca MHOTOYTOJIbHHUKA.

4. Pacuntath KOOpAWHATHI BEPITUH MHOTOYTOJFHUKA 110 (JOPMYIIaM BpaIICHUS.

5. IlocTpOUTh MHOTOYTOJIBHHUK.

6. YcTaHOBUTH (IaXKOK, C TOMOIIBI0 KOTOPOTO 33JaeTCsi PEKHM COCIUHEHHUS BEPIIUH
IMPaBUJIBHOTO MHOI'OYI'OJIbHUKA.

7. BBogs kod(h(UIMEHT CMEIIeHWs, BBIIOJHUTH CIBUT BIIO)KEHHOTO MHOTOYTOJBHHMKA Ha
3aJlaHHOE 3HaUYeHHe Kod(UIeHTa.

“\%Wmv N
W4

Kon-eo BepLwMH

——

Paguyc
200

s [v CoegkHuTE petE
AT
L] <] A

BnoikeHHoCTH

;i s Kon-g0 BaoseHHocTER
‘ o} ""Q q 5
L .. ‘l_]” { {
f1 A / K ce3 ppUMEHT CaBMra
A‘f 0.5
=y

Cagur

Clear

Pucynok 30.2. @parmenT padotsl mputoxkeHus «[loctpoenue reomerpuueckux Guryp»
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IIpakTuyeckas padora Ne31 «IIporpaMmmMupoBaHue NPUJIOKEHH D)

Heapr paGoThl: 3akpenuTh TEOPETHYECKHE CBEACHHMA O crenudukanum Kiacca tcanvas,
UCIIOJIB3YEMOTO JAJIsl TOCTPOEHHS rpadHuecKuX N300paKeHUH Mo MUKcenaM. Pe3ynbTaToM MpakTHYecKoi
paboThI JOJKHO CTaTh MPHUKIIAJAHOE MPUIOKeHHe «BpallieHne rianeT», NOCTPOCHHBIE Ha 0a3e anropurMa
AHMMAaIUK [IyTeM CTepaHHs ABHXKYIIEroCsl OObEKTa.

Ha3naueHnue kjacca tcanvas

Psan o6bekroB (Form, Image, paintbox m ap.) MmeroT HeomyOnmmkoBaHHOe cBoiicTBo Canvas
(X0nCT, IOBEPXHOCTD), C IOMOLIBIO KOTOPOI'O MOXKHO PHCOBATH HAa MOBEPXHOCTH ITHX KOMIIOHEHTOB.
CpoiictBo Canvas AOCTYIIHO TOJNBKO IIPU BBIIOJHEHUH TPHIOKEHUS, CIIECAOBATEIbHO, PUCYHKH,
MOJy4eHHBIE C TOMOIIBIO 3TOI'0 CBOMCTBA, SBIISIOTCS JUHAMHUYECKUMHU U CYIIECTBYIOT TOJIBKO B IpOLIecce
BBITIOJTHEHUS] TIPUIIOKEHHSL.

XO0JCT COCTOWT W3 OTHETbHBIX IHKceneh. JleBbrii BepxHuid mMeer koopmuHatel (0,0), a
KOOPIMHATHI TIPABOTO HIDKHETO THKCENsS 3aBUCAT OT pa3Mepa XOJCTa, KOTOPBIA MOXHO MOJYYHUTh,
oOpatuBmnch kK cBorictBam Height 1 Width Toro o0bekra, Ha KOTOpoM pucyercsi m3o0paxkeHue. s
BBITIOJTHEHHUS OTIEPAIIHA C XOJICTOM MCTIOIB3yeTCs 3aroioBouHbIH (ain Graphics.hpp.

Mertoapl kiacca tcanvas IO3BOJISIIOT BBIBOAWUTH TIpaduueckue MPUMUTHBBI (TOUYKH, JIUHHH,
OKPY>KHOCTH, TIPSIMOYTOJIBHUKH U T.J.). CBOICTBa Kilacca tcanvas 3a1al0T XapaKTePUCTUKHA BBIBOJUMBIX
rpau4ecKuX MNPUMHUTHBOB: LIBET, TOJIUIMHY M CTWIb JIMHUI, LBET M MAacKy 3aloJHEHHUs oOiacTed,
XapaKTepUCTUKHU WpU(Ta IIPU BBIBOJIE TEKCTOBOM MH(POPMALIUHL.

CpoiicTBa Ki1acca tcanvas

Trect cliprect — ompenenser AOCTyNHYO 00JacTh Ul PUCOBAHUS U TIEPEPUCOBKE MPH COOBITUH
onpaint.

Tcolor Pixels[int X][int Y] - aBymepHBIii MacCHB LBETOB MHUKCeeH n300paxkenus. C MOMOIIBIO
9TOTO CBOICTBAa MOXKHO TOJIYYUTHh AOCTYN K JIIOOOMY TMHKCEN0 KapTHHKH, YTOOBI MPOUYUTATH €r0 HIIH
WU3MECHHTb.

Tpoint penpos - onpezensier TeKylee MOJ0KEHUE Tepa.

Pen (kapampmam) — ompenenseTr artpuOyThl TIepa JUIsi PUCOBAHHS JIMHWUH, TpaHdAL |
reoMeTpuyeckux Guryp. AHanor cBoMCTBa KOMIIOHEHTa Shape.

Brush (xuctp) - ucmonb3yeTcs s 3aJIMBKH (3aKpalIuBaHus) 3aMKHYTHIX O0JIaCTel, Hampumep
reoMeTpuyeckux Guryp. AHanor cBoMCTBa KOMIIOHEHTa Shape.

Font — ycranaBimuBaeT mapaMeTpsl mpUQTa IS TEKCTa Ha MOBEPXHOCTH PHCOBAaHHUS. MOXKHO
WCIIONB30BaTh CTAaHAAPTHOE MuanoroBoe okHo fontdialog.

Mertoasl Ki1acca tcanvas

Void moveto(int X, int y) - mepememaer rpaduueckoe MEPO B HOBYIO MUKCENBbHYIO TO3UIMIO (X,
y). Ilpu nepemerieHny nepa pucoBaHue HE IPOUCXOANT.

Void linero(int x, int y) - BeIYepUYHBAET NPIMYIO JTUHUIO OT TEKYIIEH IO3UIIMHU Tepa O TOUYKH C
KoopauHatami (X, y). [lociie BeIYepunBaHus JIMHUK €€ KOHEII SBJISIeTCS TeKyIel MO3UIel repa.

Void Polyline(tpoint *m, int kol) - BeruepurBaeT JOMaHyIO JTHHHIO, TOCIEIOBATENBHO COEIUHSISA
kol Touek, KOOpAMHATHI KOTOPBIX HAXOIATCS B MACCUBE M.

Void Polygon (tpoint *m, int kol) — anamormuno wmeromy polyline, HO BbIYEpUUBACT
3aKpallleHHbIN 3aMKHYThIM MHOIOYTOJIbHUK.

Void Chord(int x1, int y1, int X2, int y2, int X3, int y3, int x4, int y4) — pucyer xopay, T.e. YacTh
NUIca, OOpa30BaHHOTO MAYrod W TpsIMOH JIMHHWEW, COEQUHSIONIe KOHIBI 1yru. llapamerpbt
aHaJIOTUYIHBI METOY Arc.

Void Pie(int x1, int y1, int x2, int y2, int X3, int y3, int x4, int y4) - pucyer ceKTop 3JUINIICa WIH
kpyra. [lapameTpsl aHanmoruyHel MeToy Arc.

®opmyJibl BpaleHust
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dopmy/bl BpaLleHMs

BpalleHWe MNpOoMCKOOMT EBOHPYT HEHOTOPOM TOYHM SHPaHa,

aaaaaa

0 oo 2Zm pagwmad. EcAu TOYHE EREBWAETCA EOKPYT UEHTRE HE
VOENARCH OT HEMO, TO OHE BPELWLESTCA NO OKPYHHOCTH paamyca R
(MHE4Ye no cmupanu). HeoBxogWmo HEBWTW HOORAMHETE HOBOTO
NONOMHEHMA TOYKW HE 3KpaHe [x, yv). MaTematuueckas dopma
YPBEHEHWA OHPYHHOCTH (1)

C yueTom HENPaBNEHHOCTU Ha 3KpaHe ocu Y BHUZ, ypaeHeHue (1) sanucbiBaeTca B BUae:

BpaweHWe NpoTHME YacoBOK

BpaweHWe No YyacoBOW
CTPENKW OT OCKH X

cTpenke oTocu 'Y

x=x. + R:cos(a) x=x, + R:sin(o)

y=y.-Rsin(@ | ¥=1, —Recos(a)

Pucynox 31.2. ®opmynsl BpalieHUs

IIpumep nporpamMmmsbl o popMyJiaM BpalieHHs IPOTHB YaCOBOI CTpesIKe
[IporpamMma BeInoNIHSAET BpalieHue «JIyHbD) BOKPYT «3eMim»

#define RZ 50 //Pagnyc 3emn

#define RL 30 //Pagnyc JIyHbI

#define RO 200 //Pagnyc opOUTHI BpaICHUSI

Tforml *Forml;

Int xc, yc, xI, yI; //T]eHTpBI 3eMITH U JTYHBI

Float ug=0; //YTon BpauieHust

//CoObITHE IPOPUCOBKH (OPMBI - HAYAJILHBIC YCTAHOBKU

Void __fastcall tform1::formpaint(tobject *Sender)

{

//TIpoprcoBka 3eMiu

Xc=Form1->Width/2 //enTp 3emu
Yc=Forml->Height/2;

Form1->Canvas->Brush->Color=clyellow; //IBet 3emu
Form1->Canvas->Ellipse(xc-RZ, yc-RZ, xc+RZ, yc+RZ); [3emust
/Mpopucoka JIyHbI

Xl=xc+RO; / /MenTp Jlynsr Ha ocu X
Yl=yc;

Form1->Canvas->Pen->Color=Form1->Color; /[Kontyp JlyHsl
Form1->Canvas->Brush->Color=clblue; /et JlyHb
Form1->Canvas->Ellipse(xI-RL, ylI-RL, xI+RL, yl+RL); [[JTyna BugHa
Form1->Timerl->Enabled=true; [/[BnrounTh Talimep
}

/ICobbrTHE TaliMepa - IBUKEHUE JTYHBI

Void __fastcall tform1::Timer1Timer(tobject *Sender)

{

/ICtepets JIyHy B CTapOii O3UIMH
Form1->Canvas->Brush->Color=Form1->Color;
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Forml1->Canvas->Ellipse(xI-RL, ylI-RL, xI+RL, yl+RL);
//PacuuTaTth HOBOE TIOJIOKeHUE JIYHBI

Ug=ug+M_P1/100; //HOBBI# yToJI OTOpOTA
If (ug>=2*M_PI) ug=0; //TIpoiineH BeCh KpyT
Xl=xc+RO*cos(ug); //Hosast mo3umust JIyHsr

Yl=yc-RO*sin(ug);

//V1300pa3uth JlyHy Ha HOBOM MecTe
Form1->Canvas->Brush->Color=clblue; [[JTyna BumHa
Forml1->Canvas->Ellipse(xI-RL, yl-RL, xI+RL, yl+RL);

}

3agaHue HA MPAKTUYECKYI0 padoTy

3afaHWA Ha NPaKTUKY

«3»: M306pa3uTb mogens ConHua c
O0HOW NAaHeToH

«4»: Nz0bpazute mogens ConHua c oeymA
nAaHeTamM, HOTopble BPaLLEITCA B
NPCTHECNCNOMHBIE CTOPOHBI:

«5»: Mz06pazute mogens cucTemsl ConHue-
Jemna-fyua:

Pucynox 31.3. Caiin ¢ 3ajanueM Ha IPaKTHYIECKYIO YacTh
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