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IMosicuuTenbLHAA 3aIHCKA

Meroanyeckue yka3aHus 10 BBIIOJIHEHUIO IPAKTUYECKUX PA0OT IO y4eOHON AUCHUILINHE
OI1.04 OcHOBBI ANTOPUTMHU3AIUH U IPOTPAMMHPOBAHUS pa3pabOTaHbl B COOTBETCTBUU € pabodeit
IporpaMMoOil y4yeOHOM AMCUUIUIMHBI M TpPEAHa3HA4YEeHbl I NPUOOpPETeHHS HEOOXOIMMBIX
IIPAKTUYECKUX HABBIKOB M 3aKPEIUICHUs TEOPETHUYECKHX 3HaHUM, IMOIy4EeHHBIX 00YydarOUIMMHUCS
pY U3y4eHUH y4eOHOW AUCIUIUINHBI, 0000IIECHHS U CUCTEMAaTU3alluH 3HAHUH Tepe]] SK3aMEHOM.

OcBoenue cogepkaHuss yueOHOH AUCUUIUIMHBI «OCHOBBI ~ aNTOPUTMHU3ALUH U
IIPOrpaMMHUPOBAHUS» BO BPEMsI BBIIOJIHEHHS IMPAKTUYECKUX PabOT 00ecneunBaeT JAOCTHKEHHE
00y4aromyMUCH CIeIYIOIUX Pe3yabTaToB:

Kon IIK, OK
AR, Ymenus 3HaHusn
OK 1 PazpabatsiBath aJITrOPUTMBI i | [lonsiTHE anropuTMHU3aIMK, CBONCTBA aIrOPUTMOB,
OK2 KOHKPETHBIX 3a]1a4. oOIye MPUHIUIBI TOCTPOSHUS  alNTOPUTMOB,
OK 4 Hcnonb30BaTh MIPOTrPaMMBbl g | OCHOBHBIC aJITOPUTMUYCCKUC KOHCTPYKIIAM.
OK 5 rpa(i)p[qe(;}(oro 0T06pa)1(eHH;1 3BOJIIOI_II/IIO SI3BIKOB IIporpaMMHUpOBaHUAA, ux
OK 9 aJrOPUTMOB. KJIACCU(PUKAITHIO, TIOHSITHE CHUCTEMBI
OK 10 Ompenenars  CIOXKHOCTh nporpaMMHupOBaHUs.
K 1.1- PaBoTHI AlITOPHTMOB. OCHOBHBIE ~ DJIEMEHTHI  SI3BIKA, CTPYKTYPY
K 1.5 Pa6oTats B cpene MIPOTPaMMBI, orepaTophl u oTieparum,
K 2.4.2.5 [pOrPaMMHPOBAHHS YOPABISIIOUIUE CTPYKTYpPBI, CTPYKTYphl JaHHBIX,
. Pl . . v
allTbl, KJTACCHI TTAMSITH.
Peanm3oBriBaTh MOCTPOEHHBIE ¢ ’
9
[ToamporpamMmel COCTaBJICHHE OWOIHMOTEK
QITOPUTMEBI B BUJE IPOrpaMM Ha
MOATIPOTpaMM
KOHKPETHOM  SI3BIKE
IpOrPAMMHpOBAHHA OOBEKTHO-OPUEHTUPOBAHHYIO MOJCITh
OdopMmaTsE KO ’ IporpaMMEL B MIPOTPaMMUPOBAHUS, OCHOBHBIE MPUHITUIIBI
COOTBCTCTRILI o CTAaHIAPTOM 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS
KOTMPOBAHHST Ha IMpUMEPE aITOPUTMHUUECKOTO SI3bIKA: TIOHSITHE
BHINONHSTH POBEPKY, OTIAIKY KOMIA KJIACCOB U OOBEKTOB, UX CBOMCTB U METOOB,
b
IPOrpaMMBL WHKATICYIISIHS U TIOIMMOpQH3Ma, HACIEIOBAHUS U
nepeonpeeeHus

B cootBerctBMM ¢ paboueit mnporpamMmol  y4eOHOH IUCHHMIUIMHBI  «OCHOBBI
QITOPUTMU3ALUN M TPOTrPaMMHUPOBAHMS» MPAKTUYECKHE paOOThl CrPYNIHPOBAHBI B KOHIIE
yeTBepTOro cemectpa. L{enecoobpa3HoCTh JaHHOU IPYITTUPOBKHA 00YCIOBICHA HEOOXOIUMOCTBIO
0000I1IeHNs 1 CUCTEeMAaTU3aIMK 3HAaHU Mepe]] 9K3aMEHOM.

Pabouas nporpamma y4eOHOM TUCIUITIIMHBI IPEAyCMaTPUBAET IPOBEACHUE MTPAKTHYECKUX
pabot B o0beme 84 yacos.

ITopsiioK BBINOJHEHHUS IPAKTHYECKOIi PadoThI

* 3amucaTh Ha3BaHHE palOThI, €€ LeNlb B TETPa/b;

*  BBINOJIHUTH OCHOBHBIE 33/IaHUS B COOTBETCTBUH € X010M paboTsl; [
BBIIIOJTHUTh UHIMBUyaJIbHbIE 3a/1aHU.
Pexomennanuu no opopmMIeHHI0 NPAKTHYECKOI PadOTHI
3amaHus  BBINONHSIOTCA — OoOydamomumucs 1o  1maram.  HeoOxoaumo CTpOro
NPUICPKUBATHCS TOPSIIKA ICHCTBHIMA, OIMCAHHOTO B MIPAKTHYECKON paboTe




Pe3ynbTarhl BHIMOTHEHHS MPAKTUYSCKUX 3a/IaHUH HEOOXOJMMO COXPaHATh B CBOCH Marke
Ha kommnbloTepe i USB — Hakonurerne.
B cnydae mpomycka 3aHATHI 0OOy4alOIIMUICS OCBaWBAET MaTepHall CaMOCTOSTEIIBHO B
CcBOOOJHOE OT 3aHATUN BpeMsI U CIAeT MPAKTUUYECKYIO0 pabOTy ¢ MOSICHEHUSIMH O BBIITOJHEHUU.
Kpurtepuu olleHKH NPaKTHYECKOii padoThI
* HaJM4Me LU BBIMOJHSAEMOM pPabOThHI, BBIMOJIHEHHE OOJee MOJOBHHBI OCHOBHBIX
3a/1aHuil (y10BJIETBOPUTEIBHO);
* HaJgM4Me LENH BHIMOJHSIEMONW pabOThI, BHIMIOJHEHHE BCEX OCHOBHBIX M Oolee
TTOJIOBHHBI JTOTIOJTHUTENBHBIX 33/IaHU (XOPOIIIO);
* HaJgM4Me LEJIM BBINONHSIEMONW paOOThl, BBHINOJHEHHE BCEX OCHOBHBIX H
WHJIMBUIYAJIbHBIX 33JJaHUN (OTIMYHO).
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IIpakTHyeckast padora Ne 1 «3HAKOMCTBO €O CpeAoil MPOrPaMMHPOBAHUS»

Lenb padoTbl: M3yuuTh cpeny ObICTpol pa3paborku npuiaoxkeHui Visual Studio. Hayuuthbest
pa3MeniaTh ¥ HaCTpanBaTh BHEIIHUI BUJI SJIEMEHTOB yIIPaBJICHUA Ha (opMe.

HNuaTerpupoBannas cpena paspadorynka Visual Studio

Cpena Visual Studio BU3yajibHO peali3yeTcs B BHJE OJHOTO OKHA ¢ HECKOJbKMMHU IMaHEIIIMU
MHCTpyMeHTOB. KonmuuecTBo, pacmoioxkeHue, pa3Mep U BUJ MTaHeleld MOXKET MEHATHCS IPOrPaMMHUCTOM
WIN CaMO# cpefol pa3paboTKH B 3aBUCUMOCTU OT TEKYILLIETO PEeKUMa padOThl CPEAbl WK MOXKeTaHu!
NPOTPaMMUCTA, YTO 3HAYUTEIHHO MOBBIINACT MPOU3BOUTEIBHOCTL PaOOTHI.

[Tpu 3amycke Visual Studio mosiBnsieTcst HauaabHAS CTPAHHULA CO CTIM-CKOM MOCIEAHUX POEKTOB,
a Take komMaHmamu Cozgath mpoekT U OT-KpbITh mpoekT. Haxkmure ccpuiky Co3naTh MPOEKT WITH
BeIOepuTe B MeHto Daiin komanny Co3/1aTh IPOEKT, HA 3KpaHe TMOSBUTCS JUAJIOT JUIS CO3aHuUsI HOBOTO
npoekra (puc. 1.1).

Cosaars npoekT |M
Mocnearne Wwabnotel Coptuposars no: | Mo ymonuanuo = | | YeTanosneHHeie WabnoHe: Noncek p o !
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».Gﬂ BuBavoTeka Knaccoe Visual C#
| cHll Mpunoxenne obospesarens... Visual C#

ch| Mycroii npoexr Visual C#
¥

Windows Forms 2.0 Visual C#

>

Wma: WindowsFormsApplicationl

Puc. 1.1. lnanor cozgaHus HOBOTO NMPOEKTa

CrneBa B cIuCKe MIA0JIOHOB MPUBEACHBI S3BIKH MPOTPaMMHUPOBAHUS, KOTOPHIE MOACPKUBACT
nanHas Bepcus Visual Studio: yOemurtech, uro Tam BhIaeneH pasien Visual C#. B cpemneit dactu
NpPUBEACHBI TUIBI MPOEKTOB, KOTOPhIE MOXKHO cO34aTh. B Hammx naGopaTopHbIX paboTax OyayT
UCIIOJIb30BAThCS JIBA THIIA MPOEKTOB:

1. IIpunoxxenne Windows Forms — maHHBIH THIT TPOEKTa MTO3BOJISIET CO3/IaTh MTOJTHOIICHHOE
MPUJIOKEHUE C OKHAMHU M 3JIEMEHTAMHU YIIpaBlICHUs (KHOIIKAaMH, IMOJIIMU BBOJa U Tp.) Takoil BUA
NPUIIOKEHUS HauboJliee MPUBLIYCH OONBIIMHCTBY TOJIB30BaTEIICH.

2. KoHconbHOe npuiioxkeHne — B 3TOM TUTIE IPOEKTa OKHO MPEJICTABISAET COO0H TEKCTOBYIO
KOHCOJIb, B KOTOPYIO TPHIIOKEHHUE MOXET BBIBOJUTh TEKCTHl WM OXHAATh BBOJIA WH(pOpPMAIHH




nojb3oBatens. KoHCOoNbHBIE MPHU-TOKEHUsI 4acTO HCIONB3YIOTCS IJsl BBIYMCIHUTENBHBIX 3a1ad, I
KOTOPBIX HE TpeOyeTCs CIOKHBIM WIN KPaCUBBIH MOJIb30BATEILCKUN HHTEpQETC.

Bri6epute B crmcke tum mpoekra «[Ipunoxenne Windows Formsy, B mosie «ums» BHH3Y OKHa
BBEAMTE Xelaemoe UMs mpoekrta (Hampumep, MyFirstApp) u Haxmure kaonky OK. Uepe3 HecKOIbKO
cekyHn Visual Studio co3gact mpoekT m Bbl cMoOkeTe yBUAETh Ha SKpaHEe KapTHHKY, MOZOOHYIO
MIpeICTaBICHHON Ha puc. 1.2.
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Puc. 1.2. 'maBHOe okHO Visual Studio

B rimaBaoMm okHe Visual Studio mpuCYTCTBYeT HECKOJIBKO OCHOBHBIX DJIEMEHTOB, KOTOpPBIE OYAyT
noMoraTh Ham B pabote. [Ipexxne Bcero, 310 hopma

(1) — Oynymiee OKHO HAaIlero MPHWJIOXKEHHUS, HA KOTOPOM OYAyT pa3MelIaThCsl SIEMEHTEHI
yrpasieHus. [Ipy BBITOHEHUH TIPOTPaMMBbI IIOMETICHHBIC 3JIEMEH-ThI YIIPABICHHS OYIyT UMETh TOT XKe
BUJI, YTO U HA ATAIE MPOCKTHUPOBAHMSL.

Bropoii mo BaKHOCTH 00BEKT — 3TO OKHO CBOMCTB (2), B KOTOPOM NPHUBEICHBI BCE OCHOBHBIE
CBOWCTBA BBIJICICHHOTO DJIEMEHTa yIpaBicHUs Wi okHAa. C TMOMOINBI0 KHONKU EE MOXHO
IPOCMATPHBATh CBOMCTBA DJIEMEHTA YIPABJIECHHs, @ KHOIKA # IEPEKIIIOYAET OKHO B PEXKHMM IPOCMOTpa
coObITHiA. UTOOBI OBLITO yI00HEE MCKATh HYXHBIE CBOWCTBA, MOKHO OTCOPTHPOBATh UX IO aln(aBUTy ¢

MOMOIIIbIO KHOIIKU 2% Ecom otoro oxma Ha 9KpaHe HeT, ero MOXKHO aKTHBHPOBATh B MeHI0 Bung — OkHO
CBOMCTB (MHOT/Ia ATOT IyHKT BJIOKEH B MOAMYHKT Jlpyrie okHa).

Camm dreMEHTHl YNpaBleHHS MOXXHO OpaTh Ha maHeau 3jeMeHTOB (3). Bce ameMeHTHI
yhpaBiieHHs pa3OUTHl Ha JIOTHYECKHE TPYIIIBI, YTO O0JIeryaeT MOUCK HYKHBIX 3JieMeHTOB. Ecnu nanenn
HET Ha dKpaHe, €€ HYy)KHO aKTUBUPOBaTh KoMaH10i Bun — IlaHens sieMeHTOoB.

Haxonen, o603peBaTenb pemeHuii (4) COIEPKUT CIUCOK BeeX (ailjioB, BXOIAIMINX B MPOECKT,
BKIItOYasi JOOABJICHHBIC H300PaKCHHUS W CilIyxKeOHble (hailibl. AKTHBHpYeTCs KoMaHiod Bumx —
O06o3peBaTenb PEIICHAN.

VYkazaHHBIE MAHETU MOTYT yXe€ MPHUCYTCTBOBAaTh Ha IKpaHE, HO OBITh CKPBITHIMH 3a JPYTUMH
TIAHEJISIMU WJIM CBEPHYTHI K OOKOBOM CTOPOHE OKHA.

B sToM cnywae q0cTaTOYHO MIENKHYTh HA COOTBETCTBYIOLIEM SPIBIUKE, YTO-ObI BEIBECTH MaHEIh
Ha MepeHNN TUIaH.

OKHO TeKeTa MPOrpaMMBI MPEIHA3HAYEHO ISl MPOCMOTPA, HANHMCAHWUS M PEeNaKTHPOBAHUS
TeKcTa mporpammel. [lepekimouaTbest Mexay (popmoil M TEKCTOM MPOrpaMMBI MOYKHO C TTOMOIIIBIO KOMaH]T
Bun — Kox u Bug — KonctpykTop. Ilpyn nmepBoHadanbHON 3arpy3ke B OKHE TEKCTa MpPOrpaMMBbI
HAaXOAWTCA TEKCT, COAEepXAaIlWid MHHAMAJIbHBI HAaO0Op  OmepaTopoB Jii  HOPMAaJIbHOTO
(yHKUIMOHMpPOBaHUs MycTOH opMbl B kadecTBe Windows-okHa. [Ipy moMereHnu 3JeMeHTa yIpaBIeHUs
B OKHO ()OPMBI, TEKCT MPOrPaMMBbl aBTOMAaTHUYECKH JOMONHSETCS OMUCAHUEM HEOOXOIMMBIX IS €ro
paboThl OMOIMOTEK CTaHAAPTHBIX MPOrpaMM (pasaell using) U MepeMEHHBIX IS JOC-Tyla K 3JEMEHTY
ynpasiieHHs (B CKpBITOH 4acTH Kiacca GopMsl).



[Iporpamma Ha si3pike C# cocTaBisieTCS Kak ONMCaHWE ajJrOPUTMOB, KOTOpBIE HEOOXOIUMO
BBHITIOJTHUTD, €CJIM BO3HHKAET ONpelNeleHHOe COOBITHE, CBsA3aHHOe ¢ (opMmol (Hampumep, LIETIOK
«MbIIM» Ha KHOmke — coObiTe Click, 3arpyska ¢opmer — Load). [lns kakaoro oOpadaThiBaeMOro B
(hopme COOBITHS, C TTIOMOILBIO OKHA CBOWCTB, B TEKCTE MPOrPaMMbI OPraHU3YyeTCS METOJ, B KOTOPOM
MIPOTPAMMHUCT 3aITUCHIBACT Ha s3bIKe C# TpeOyeMBIi allTOPUTM.

Hacrpoiika ¢popmbl

Hactpoiika ¢opmbl HaunHaeTcsi ¢ HacTpoMKd pasmepa (opmel. C MOMOIIBIO MBIIIH,
«3aXBaTHIBasH» OJHY U3 KPOMOK ()OPMBI MJIH BBIIEJIICHHYIO CTPOKY 3aroJIOBKa, OTPETYJIUPYHTE HyKHBIC
pasmepsl GOpMEI.

Jist HacTpoiiku OyayIero oKkHa IPUIIOKEHHS 3aJat0Tcsl cBocTBa Gop-Mbl. s 3aaaHust T00BIX
CBOMCTB ()OPMBI M DJIEMEHTOB YIPABJICHHS HAa (JOPME UCTIONB3YETCsl OKHO CBOMCTB.

Hosas ¢popma nmeer ogunakossie nMs (Name) u 3aronoBok (Text) — Forml.

Jnist M3MEHEHHUs 3aroJioBKa IICJIKHUTE KHOMKOHM MBIIM Ha (opMe, B OK-HE CBOMCTB HalliuTe U
IICJIKHATE MBIIIKON Ha CTPOYKE C Ha3BaHHeM Text.

B Boizenennom okHe Habepute «Jlab. pad. N1. Ct. rp. 7A62 MBanoB A. A». [y 3agaHus LBeTa
OKHa ucnone3yire cBoiictBo BackColor.

Pa3menienue 3jieMeHTOB yIpaBJjieHUs1 Ha (opMme

Jnst pa3MmemieHus pasiuyHBIX DJIEMEHTOB YIpaBieHUS] Ha (GOpPME HCIONB3yeTCsl MaHelb
3J1eMEHTOB. [IaHeNb 31eMEHTOB COAEPKUT JIEMEHTHI YIIPAaBJICHHUs, CTPYIIIUPOBaHHbIE 110 THUITy . Kaxkayto
IpyNIly JIEMEHTOB YIPaBJICHUS MOXKHO CBEPHYTb, €CJIM OHAa B HACTOSIIMM MOMEHT He HykHa. [ljis
BBITIOJTHEHUST J1Ta0OpaTOPHBIX PadOT MOTPEOYIOTCS 3JIEMEHTHl yHpaBieHus u3 rpymnnsl CTaHgapTHEBIE
JJIEMEHTHI YIIPaBIICHHUS.

[llenkHuTE HA BIIEMEHTE yNPaBICHHS, KOTOPBII XOTHTE JOOABHUTE, a 3a-T€M ILEIKHUTE B HY’KHOM
MecTe (POPMBI — DIIEMEHT MOSBUTCS Ha (opMe. DJIe-MEHT MOXKHO IepeMeniaTh o (opMe, CXBaTUBILUCH
32 HETO JIEBOM KHOIIKOW MBIIIKU (MHOIAA 3TO MOXKHO CAEJATh JIMIIb 33 HOABISIOLIMNICS IPU HaXXaTUHU Ha
JIEMEHT KBaJpaT CO CTpEelIKaMu EI:I) Ecnu aneMeHT ynpaBieHuUs I03BOJSIET U3MEHATh Pa3Mephl, TO Ha
COOTBETCTBYIOIIMX €r0 CTOPOHAX MOSBATCS Oenble KPY)KKH, YXBAaTHBIIUCH 3a KOTOpbIE M MOXKHO
u3MEeHUTH pa3mep. [locie pazmelieHus aneMeHTa yrpasieHus Ha GopMe, ero MOKHO BBLAETIUT IIETYKOM
MBILIH U TIPH 3TOM MOJTYYHUTh AOCTYII K €r0 CBOMCTBAM B OKHE CBOUCTB.

Pa3mernenue cTpoku BBOAA

Ecnn HeoOxommumo BBecTH M3 (hOPMBI B IpOrpaMMy MM BBIBECTH Ha (GopMy HH(OPMAIHIO,
KOTOpasi BMeEIIAaeTcs B OAHY CTPOKY, HCIONB3YIOT OKHO OJHOCTPOYHOIO peNakTopa TeKCTa,
MIPEJICTABIISIEMOTO AJIEMEHTOM yrnpasieHus TextBox.

B nanHOi mporpamMme ¢ IIOMOLIBIO OJHOCTPOYHOI'O pENaKTopa OyAeT BBOIUTHCS MM
MIOJIB30BaTESI.

Bri0epuTe Ha aHeNu 31I€EMEHTOB IUKTOIPpaMMy € Ha3BaHueM TextBox, IeJIKHUTE MBIIIBIO B TOM
MecTe (POPMBI, I'/Ie BBl XOTUTE €€ TOCTABUTh. 3aXBATUB €0 MBIIIKOH, OTPEryIHpyHTe pa3Mephl HJIeMEHTa
yhpaBiieHHS U ero moyioxkeHne. OOpaTUTe BHUMaHUE HA TO, YTO TEMEpb B TEKCTE MPOTrPaMMBbI MOXKHO
UCIIOJIb30BaTh IIepeMEHHYI0 textBox1, KoTopas cOOTBETCTBYIOT JOOABIEHHOMY JIEMEHTY YIIPaBJIEHUS.
B atoii nepemenHoi1 B cBoiicTBe Text OyaeT conepKaThCsi CTPOKa CUMBOJIOB (THI string) u 0ToOpakaTbes
B COOTBETCTBYIOIIEM OKHE TextBox.



Manens snemenToB v L X
4 CTaHA3pPTHLIE 3NEMEHTBI YNP3BAEHNS -
x ¥YxazaTtene
(3b utton
CheckBox
83 CheckedListBox
= ComboBox
= DateTimePicker
A Label
A LinkLabel
=2 ListBox
s~ ListView
= MaskedTextBox
3323 MonthCalendar
= Notifylcon
i3 MNumericUpDown =
@ PictureBox
=1 ProgressBar
& RadicButton
a.{-i RichTextBox
abl TextBox
. ToolTip
d Fx TreeView
=3 WebBrowser

Puc. 1.3. [1anens sneMeHTOB

C moMOIIBPI0O OKHAa CBOWCTB YCTaHOBUTE MIPUPT W pa3Mep CHMBOJIOB, OTPaXKaeMBIX B CTPOKE
TextBox (cBoiicTBo Font).

Pa3memenue nHaanuceii

Ha ¢opme MoryTt pasmemarbest HOSCHUTENNbHBIE HAaATMCH. I HaHeCEeHUs] TaKUX HAANHCEH Ha
(hopmy ucnonb3yercs 3iaeMeHT ynpaeieHusi Label. Beibepute Ha maHenu 3JIeMEHTOB MHUKTOTPaMMYy C
Ha3BaHueM Label, nienkHuTe Ha Hell MbIIbHO. [Tociie 3Toro B Hy’)KHOM MecTe (POPMBI HIETKHUTE MBIIIBIO,
nosiBUTCs Haamuck labell . [llenkHyB Ha HEl MBIIIBIO, OTPETYJIUPYHTE pa3Mep U, U3MECHHUB CBOMCTBO Text
B OKHE CBOICTB, BBE-JTUTE CTPOKY, HanpuMep «BBeauTe CBOE MMSL:», a TAKKE BRIOCPUTE pa3Mep CUMBOJIOB
(cBoiicTo Font).

OOpatute BHHMaHHE, YTO B TEKCTE MPOTPaMMBI TENEPh MOXKHO OOpamarhCs K HOBOU
nepemeHHoi Tuna Label. B Hell XpaHUTCS TOSCHUTENBHAS CTPOKA, KOTOPYI) MOXKHO HM3MCHSTH B
nporiecce paboThl TPOrPaMMBI.

Hanmncanne nporpaMmsl 00padoTKH cOOBITHS

C KaxIbIM DIIEMEHTOM YTIPaBJICHUS Ha opMe U ¢ caMoi (POPMON MOTYT IPOUCXOIUTH COOBITHS
BO BpeMs paboTsl mporpammsl. Hanpumep, ¢ KHOTI-KOH MOKET MPOU30UTH COOBITHE — HAXKaTHE KHOTIKH,
a C OKHOM, KOTOPOE MPOCKTUPYETCS C MOMOIIBIO (POPMBI, MOKET MPOU3OUTH Pl COOBITHIA: CO3-TaHKe
OKHa, U3MEHEHHE pa3Mepa OKHa, MIeTYOK MBIIIH Ha OKHE U T. IT. DTH COOBITHSI MOTYT 00pa0aThIBaTHCS B
nporpamme. s oOpaGoTkM TakuxX COOBITUH HEOOXOIUMO CO31aTh OOpa0OTYMKH COOBITHS —
CrieIranbHbIA MeTo. i co3manust 00paboTYrKa COOBITHSI CYIIECTBYET JIBa CIIOCO0A.

[TepBrrit cioco6 — co3aaTh 00PAOOTIHK TSI COOBITHS IO YMOIYaHUIO (OOBITHO ATO CaMOE YacTo
UCTIONB3yeMOe COOBITHE JaHHOTO JJIEMEHTa yIpaBieHus). Hanmpumep, ans KHONKKA TakuM oOpa3oM
co3/aercs 00paboT-uuK COOBITHS HAXKATHS.

Hanucanue nporpamMmbl 00padoTKH COOBITHSI HAKATHA KHONKH

[Momecture Ha (QopMy KHOMKY, KOTOpas OIMHUCHIBAETCS JJIEMEHTOM ympasieHus Button. C
MTOMOIIIFI0 OKHA CBOMCTB M3MeHHTE 3aroiioBok (Text) Ha cmoBo « [IpuBeT » win Apyroe IMmo BameMy
kemanuio. OTperynupynTe monoKeHne U pa3Mep KHOIKH.

ITocre aToro 1Ba pa3za MIEIKHUTE MBIIIHIO HA KHOIKE, IIOSBUTCS TEKCT MPOTPaMMBbI;

private void buttonl Click(object sender, EventArgs ¢)

{
}



3710 U ecTh 00pabOTYMKH COOBITHS HAXKaTHsI KHONKH. Bl MOXeTe 10-0aBisiTh CBOM KOA MEXIY
ckoOkamu { }. Hampumep, HaOepure:

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

Hanmncanmne nporpaMmbl 06padoTKH cOOBITHS 3aTrPy3KH GOPMBI

BTopoii crtocob co3ganms 00paboTdrKa COOBITHS 3aKITIOYACTCSI B BBIOO-PE COOTBETCTBYIOIIETO
COOBITHSI JJTS BBIIGIICHHOTO 3eMeHTa Ha (hopme. [Ipu 3TOM HCIIONB3YETCsl OKHO CBOMCTB U €ro 3aKiiaaKa
#. PaccMoTpuM 3TOT c1o-co0. Beigenure GpopMmy miemdkom mo Heil, 4To0bl BOKPYT HEe TOSIBIIACH PaM-
Ka U3 To4YeK. B okHe cBolicTB HaiianTe coobiTre Load. IllenkHeTe 1Mo MaHHOM CTPOUYKE MBAXKIHI MBIIIIKOM.
IlosiBuTCst MeTOA:

private void Forml Load(object sender, EventArgs ¢)

{
}

Mexay ckoOKamu { } BCTaBUM TEKCT IPOrPaMMBI:

BackColor = Color.AntiqueWhite;

Kaxxnprit aieMeHT yrpaBieHHS HUMEET CBOM HabOp 00pabOTIMKOB COOBITHH, OTHAKO HEKOTOPHIC
U3 HUX TPUCYIIH OOJBIIMHCTBY 3JEMEHTOB ympaBieHus. HanOonee yacTo mpUMEHsSEMBIE COOBITHS
OTIMCaHBI HUXKE:

* Activated: hopma momydaer 3T0 COOBITHE PU aKTUBALHH.

* Load: Bo3HuKaeT npu 3arpyske Gopmel. B 0OpaboTunke qaHHOTO COOBITHS ClleAyeT 3aJaBaTh

JIEHCTBUSI, KOTOPBIE TOJDKHBI IPOUCXOIUTH B MO-MEHT CO3/1aHus (DOPMEBI, HApUMep YCTaHOBKA
HAYaIbHBIX 3HAYCHUH.

» KeyPress: Bo3HHKaeT npu HaXkaTuW KHONKK Ha knaBuartype. [lapamerp e.KeyChar umeer tumn
char U comepXuT KOI HakaToW kiaBuWmy (kiaaBumma Enter krmaBmaTypsl nmMeeT koj #13,
knasuma Esc — #27 u 1. 1.). OOBIYHO 3TO COOBITHE HCIIONIB3YETCS B TOM Ciydae, KOruaa
HEOOXOMMa peaKIvsl Ha HaKaTHe OAHOM U3 KIIaBHIII.

* KeyDown: Bo3HMKaeT MpH HAKATHH KJIABHINN Ha KiaBuatype. OOpaboTIHK TOT0 COOBITHS

mojiyyaeT MH(OPMAIIHIO O HAXKATOM KIIaBHUIle U co-cTossHuM KiaBui Shift, Alt u Ctrl, a Taxxke
0 HaxkaToll kHomke MbIHU. MHbopmanus o knaBume nepenaetca mapamerpom e.KeyCode,
KOTOPBIH IpeacTaBisieT coOoi nepeuncienne Keys ¢ kogaMu Bcex KIaBHIl, a HHPOPMAIHUIO O
kiaBuirax-Moaudukaropax Shift u ap. MokHO y3HaTh U3 mapamerpa e.Modifiers.

*  KeyUp: sBusercs mapueiM coObitueM ansi KeyDown ¥ BO3HHMKaeT NMpH OTIYCKaHHU paHee

HaKaTOW KJIaBHILIH.

*  Click: Bo3HMKaeT mpy HAKaTUU KHOTIKH MBILIH B 00JIACTH 3JIEMEHTA yIPaBJICHHS.

*  DoubleClick: Bo3HMKaeT mpu ABOWHOM Ha)KaTMW KHOIKMA MBIIIK B OONAacTH 3JIEMEHTa
YHpaBIeHHS.

Ba:xnoe npumeuyanne! Ecnu xakoit -To 06paboTunk ObT 100aBieH MO OMKMOKe WK 0OJblIe He
HYKEH, TO JUISI €T0 YAAJICHUS HEJIb3S MPOCTO yAATUTh MIPOTrpaMMHBIA Koa oOpadoTanka! CHavama Hy»KHO
YIAJIUThL CTPOKY ¢ UMEHEM 00pabOTUYMKA B OKHE CBOMCTB Ha 3aKJIajIKe # . B POTUBHOM cilydae IporpaMmma
MOYET MepecTaTh KOMIMINPOBATLCS U 1a-Ke 0ToOpakaTh popMy B auzaiiHepe Visual
Studio.

3anyck 1 padoTa ¢ mporpaMMmoii

3amycTuTh IporpamMMmy MOXKHO, BEIOpaB B MeHI0 OTiaaka koManny Havate otnanky. [Ipu sTom
MPOUCXOANT TPAHCISAIUS M, €CIM HET OMMOOK, KOMIIOHOBKA MPOrpaMMBl M CO3JaHUE EIHHOTO
3arpyskaemoro (aiina c pacimpenueM .exe. Ha sxkpaHe nosBiIsieTcsl akTHBHOE OKHO MPOTPaMMBI.

Ecnu B mporpamme ectb omu0Oku, To B OkHe CIIMCOK OIIMOOK MOSABATCS HalJCHHBIC OIIMOKH, a
nmporpamMma oOBIYHO He 3amyckaercs. MHorma, omHa-Ko, MOXKET OBITH 3aIlylleHa MpenblIymias BepCcHs
NporpaMMbl, B KOTOPOH elle HET MOCIeAHUX W3MEHEHHUH: 4YTOObI 3TOro HE MPOMCXOIMIIO, HY)KHO
HacTpoiikax Visual Studio ycTaHOBHTB OILIMIO TOKa3a OKHA OLIMOOK U 3a-MPETUTh 3aIyCK IIPU HATHYUH
ommbok (puc. 1.4 u 1.5).
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MapameTpl ? .

MpoekTel n pelerng A Pasmewyervie npoekToE:

|06u.w|e

2

Diapanitipe Vikua Basc v Yiaar Pasmeluenne nonbzosarentormx WabnoHos NPOeKToE:

Mapamerper npoekra YC++

Moctpoenne u sanyck PazMeLLEHIE NOME30BATENLCKIX LUABNDHOE 3NEMEHTOE:!

a Cpega
Obwwne
ABTOBOCCTAHOBNEHME I MokazbiBaTe OKHO CLUWMBOK NPU 33EEPLUEHNM NOCTPOEHUA C OLUMBKAMU I
BeicTpaif sanyck [ [OTcnesxunears akTMEHLIM 3NEMEHT B OBOIPEBATENE PELLIEHUN

BeG-Bpaysep
Brnagkwn u okHa
Brifiop sseika

MoKa3kIBaTE AONOAHWTENEHEIE KOHUIYPALMN NOCTPOEHNA
[#] Beeraa nokazeieats peLlenne

[ ] CoxpanATE HOBLIE NPOEKTEI B MOMEHT CO3A3HNA

JokyMenTol

3anyck Mpesynpexaate, ECAn PacNoNOXEHUE NPOEKT2 HE ABNAETCA 40BEPEHHEIM

VIMMORT M 3KCNopT napamMeTpos [ | Mokazbieate ckHo EBIECAZ NP 23MYCKE NOCTPORHUA

Knasuatypa [#] 3anpaluneaTe nepeMMEHOBZHNE CUMBONOE NPH NEpEUMEHOEAHIN daiinos

Mouck 1 3ameHa M
< >

OK | OtreHa
Puc. 1.4. Onuus nmokasa cooOuieHuii 06 ommoKkax
MapameTpsi ?

4 MMpoexTol 1 peLerna " ] MaKcumMansHoe YNCN0 NapanientHLIX NOCTPOEHII NPOEKTOB:

Qe
Katanoru VC++ MpK BEINCAHEHNA NOCTPOUTE TONBKO Z3MYCKAEMBIE NPOEKTH M 23BMCMMOCTI
Mapametpel VisualBasic no ymont

apamMeTpel NPoeKTa i+

TMocTpoetme u 3amyck Mpeanarate 86INOAHWTE NOCTROEHKE v

Mpy BEINCAHEHNM, KOTA3 MCXOAHBIE Gaiiiel CTAPLUIE OTKOMNMAMPOBIHHBRK

Mpu BEINCAHEHWK, KOMA3 BOSHMKAIOT OLIMBKA NOCTPOEHHA MKW Pa3BEPTLIEEHNA

Obuwme

- He sanyckate v
ABTOBOCCTAHOBAEHME
BricTpeiii sanyck A HOBBIX PELLIEHIA UCMNONE30BaTE BEIDPAHHEIN 8 AaHHEIN MOMEHT NPOEKT B
Be6-Gpayzep KBYECTEE 3AMYCKAEMOrD NPOEKTa
Brnagin u okHa CreneHe nogpobHocTn cooBLyeHnii npu nocTpoeHuy npoekTa M5Build:
BeiGop Azeika MuHUMaNbHBIE v
JokyrenTol )
3anycx Lrenenb nogpeBrocTy #ypHana necrpoenns npoekra MSBuild:
MmnopT U 3KcNopT NapaMeTpos MutnnaneHele b
Knaenatypa
Mouck u 3areHa e

< >

Puc. 1.5. Onuwms oTkiIroueHus 3amycka IpeablIyieid BEpCUH MPpH OLTHOKaX HOCTPOCHUS

st 3aBepiieHUst paOdOTHl MPOTPaMMBbl M BO3BpAILEHHUS B PEKUM NPOCKTUPOBAHUS (OPMBI HE
3a0y/IbTe 3aKPBITh OKHO NTPOTPaMMbl!

JnHaMn4yeckoe M3MeHeHHe CBOICTB

CBoiicTBa 3J€MEHTOB Ha OKHE MOTYT OBITh W3MEHEHBI AMHAMHYECKH BO BPEMS BBITOJHEHUS
nporpaMmsl. Hampumep, MOXHO M3MEHUTbh TEKCT HAaANM-CU WM LBET Gopmbl. V3mMeHeHue cBOICTB
NPOUCXOANT BHYTpU 00paboTumka coObITHS (Hampumep, o0padoT4YrKa COOBITHA Ha)KaTHS Ha KHOIKY).
J7s 3T0-r0 MCHOIB3YIOT OMEpaTop MPUCBOCHMS BUJA: <HUMs 3JIEMEHTa>.<CBONCTBO> = <3HauCHHE™;
Hanpuwmep:

labell.Text = "Ilpuset";

<Hwms sneMeHTa> onpeesseTcs Ha dTarne MPpOeKTUPOBAHUS (POPMBI, IPH Pa3MEIICHUH dJIeMEHTa
ymnpasieHus Ha popme. Hanpumep, npu pasmernennn Ha Gpopme psina 31nemeHToB TextBox, 3Tu aeMeHTsI
noiy4atoT umena textBox1, textBox2, textBox3 u T. A., KOTOpble MOTYT OBITH 3aMEHEHBI B OK-HE CBOICTB
B cBoiictBe (Name) /i Tekywiero sneMeHTa. JlomyckaeTcs MCIOIb30BaHUE JIATUHCKUX WM PYCCKHX
CHMBOJIOB, 3HaKa nmoadepkuBanus mudp (mudpa He JoKHA CTOSATH B Havale naeHtudukaropa). Crrcok
CBOMCTB /11 KOHKPETHOI'O 3JIEMEHTAa MOXHO ITOCMOTPETh B OKHE CBOICTB, a TaKK€ B NMPUIOKEHUU K
JaHHBIM METOINYECKUM YKa3aHHSIM.

Ecnu Tpebyercst n3MeHNTH cBOICTBa (hOPMBI, TO HUKAKOE UM 3IEMEHTa Mepe] TOUKOH BCTaBIISATh
HE HY)KHO, KaK u camy Touky. Hampumep, 4ToObI 3a1aTh BET POPMBI, HY>KHO MIPOCTO HAIIMCATH:

BackColor = Color.Green; 3aganue

HA MPAKTHYeCKYyI0 padoTy

Ilo yxa3zanuto npemnojapatelis BbIOEpUTE CBOE MHAMBUAYaJIbHOE 3aJaHKE. Y TOUHHUTE YCIIOBHE
3a/laHusl, KOJTMYECTBO, HAMMEHOBAHUE, TUIIBI HCXOAHBIX JaHHBIX. [Ipoutute B [Ipnnoxxenun 1 onncanue
CBOICTB U omnucaHue deMeHToB yrnpasieaus Form, Label, TextBox, Button. C momorso okHa CBOMCTB
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YCTAaHOBUTE TICPBOHAYAIBHBIA LBET (POPMBI, MPUPT BHIBOAUMBIX CHUMBOJIOB. MHAMBUAYAJILHbIE
3aiaHus

1. Pasmectute Ha dopme yeTripe KHOmKH (Button). CrmenaiiTe Ha KHOMKaX CIEAYIOIIHE
HAJMUCH: «KPAaCHBIN», «3€JCHBI», «CHHHI», <oKenThli». Cozgaiite yeTbipe 00paboTYMKa COOBITHS
Ha)KaTusl HA JaHHbIE KHOIIKH, KOTOpBIE OyayT MEHSTh IBET ()OPMBI B COOTBETCTBHH C TEKCTOM Ha
KHOIIKaXx.

2. Pasmectute Ha popme aBe kHonkH (Button) u onny meTky (Label). Coenaiite Ha KHOIIKaX
CJICTYIOIINE HAITUCH: «IIPUBETY», «110 cBUIaHus». Co3aaiiTe 00pabOTUYNKH COOBITHS HAaXKATHS HA TAaHHBIC
KHOITKH, KOTOpBIE OYyT MEHATH TEKCT METKH Ha CJI0Ba, HalMCaHHbIe Ha KHOMKax. Co3maite 00paboTark
coObITHst co3panus popmel (Load), kKoTopelil OyaeT ycraHaBIUBaTh UBET POPMBI U MEHATH TEKCT METKH
Ha cTpoky «Hauano paboTe».

3. Paszmectute Ha dhopme psan kHomok (Button) HanpoTuB kaxkmoi nose BBoAa (TextBox) u
onny Metky (Label). Co3pmaiite 00paboTunku cOOBITHSI HaXKaTHsl Ha JaHHBIC KHOMKH, KOTOpBIE OyayT
MEHSITbh TEKCT B METKe. TeKCT MeTKe OepeTcs U3 10JIs BBOJA HAIIPOTUB HAXKMMAEeMOH KHOIIKH.

4. Pasmectute Ha dopme psaa kHomok (Button), u ogHo mone BBoaa (TextBox). Co3maiite
00paboTUYMKU COOBITHS HAXKATHUS HA TAaHHBIE KHOIIKH, KOTOPbIE OYAyT MEHATH TEKCT HA HA)KaTOW KHOIIKE.
TexcT Ha KHOIIKe OepeTcs U3 10J1s BBOJA.

5. Pasmecture Ha ¢opme psax kHomok (Button) m psg merok (Label). Cospaiite
00paboTIMKU COOBITHSI HAXKATHUS Ha TaHHBIE KHONIKH, KOTOPBIE OyIyT MEHSTh LBET ABYX MeTOK. Co3maiiTe
00pabOTUUK COOBITHS Ha)kaThs KHONKK MbIH Ha ¢opme (Click), KoTopslii OyneT ycTaHaBIUBATh I[BET
BCEX METOK B O€IbIi.

6. Pa3mectute Ha popme psina kHomok (Button) u psin metok (Label). Co3naiite 06paboTymk
coObiTus co3manus ¢opmel (Load), koropeiii OymeT aenath Bce METKM HeBUAMMBIMH. CosmaiiTe
00paboTUYMKN COOBITHA HAKaTHsI Ha KHOIIKH, KOTOpBIE OyIyT MEHSTh CBOWCTBO MeTKH Visible, Tem
CaMbIM JeJIaTh UX BUAUMBIMU.

7. Pasmectute Ha hopme psix kHomok (Button), HanpoTue Kaxxaoi mo-ie Beozaa (TextBox).
Co3spatite 00pabOTIMKU COOBITHS HAXKATHsI HA JaHHBIE KHOIIKH, KOTOpBIEe OyIyT MEHSTH 3ar0JIOBOK OKHA.
Texct B 3arosioBke 6epercs U3 10J1s BBOJA HAIIPOTUB HAXKUMAEMOI KHOIIKH.

8. Pa3smectute Ha Ppopme aBe kaomkH (Button) u onny meTky (Label). Coenaiite Ha KHOIIKaxX
CIEAYIOIINE HalIHCH: «CKPBIThY, «IoKa3aThy». Co3maliTe 0OpaboTUMKK COOBITHS HaXaTusl Ha JaHHbIC
KHOITKH, KOTOpBIE OyAyT CKpPBIBaTh WM MOKa3bIBaTh METKYy. Co3malite oOpaboTINK COOBITHS CO3MaHUS
¢dopmsl (Load), koTopslii OyaeT ycTraHaBIuBaTh UBET HOPMBI M MEHSTH TEKCT METKU Ha CTpoKy «Hauano
paboThD.

9. Pa3mectute Ha popme Tpu kHomku (Button) u oxHo nose Beoza (TextBox). Caenaiite Ha
KHOTIKax CJICAYIOIINE HAAIMMCH: «CKPBIThY», «TI0Ka3aTh», «OUUCTUTHY. Co3aaiTe 00padOTINKN COOBITHS
Ha)KaTHsl HA JaHHbIC KHOIIKY, KOTOpbIe OyIyT CKphIBaTh WM MOKa3bIBaTh 1oJie BBoAA. [Ipu HaxkaTun Ha
KHOIIKY «OYHCTUTB» TEKCT U3 MOJIsl BBOAA JOJDKEH OBITH yJalleH.

10. Pasmectute Ha hopme aBe kHomku (Button) u oguo mosne BBona (TextBox). Cnenaiite Ha
KHOIIKaX CJIEAYIOIINE HAAIUCH: «3AII0JHUThY, «OUUCTUThY». Co3aaiite 0OpabOTIMKU COOBITHS HAXKaTUs
Ha JaHHBIC KHOIIKH, KOTOPhIC OyMyT OYUINATh WJIH 3aIIOJTHATH MOJIC BBOJIA 3HAKAMH «*****%*), CozmaiiTe
0o0paboTunk coObTus cozaanus popmsl (Load), koTopslii OyaeT ycTaHaBIUBAaTh LBET GOPMBI M MEHSTD
TEKCT B I10JIE BBOJA HA CTPOKY «t+++++».

11. PaspaboraiiTe urpy, KoTopas 3akiaouaercs B cieayromeM. Ha hopme pasMemieHs! nsaTh
kHomok (Button). IIpyn HakaTuM Ha KHONKY HEKOTOpBIE KHOMKH CTAHOBSITCS BUIUMBIMH, a JIpyrue —
HEBUIUMBIMHU. Llesb Urpbl — CKPBITH BCE KHOIIKU.

12. PaspaboraiiTe urpy, koTtopas 3akirodaeTcsa B cienytouiem. Ha ¢opme pasmemnieHsl
yeTblpe KHOMKH (Button) u yetsipe meTku (Label). [Ipu HaxkaTuu Ha KHOIIKY 4acTh HaAHCEH CTAHOBUTCS
HEBHUJIUMOH, a 4acTb, HA000POT, CTAHOBUTCS BUAUMON. L{es1b Urpbl — CKPBITH BCE HAIHCH.

13. 13. Pa3zmecture Ha (opme psn kHomok (Button). Coznaiite 00pabOTYMKH COOBITHS
Ha)XKaTHsl Ha JaHHbIE KHOIIKM, KOTOpble OyAyT IejaTh HEaKTUBHBIMU TeKylIylo KHoIKy. Co3paiite
00paboTunk COOBITHS M3MEHEHUA pa3Mepa GpopMel (Resize), KoTopslii OyAeT ycTaHABIMBATH BCE KHOTIKU
AKTUBHBII PEKUM.
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14. Pasmectute Ha popme psn kHomok (Button). Co3maiite 00paboTIH-KU COOBITHS HAXKATHS
Ha JJaHHBIEC KHOTIKH, KOTOpBIE OyIyT JefaTh HEaKTUB-HBIMHU CIIeyIomyto KHOIKY. Co3naiite 06paboTynk
coObITHS HakaThs KHOMKH Mbimu Ha Gopme (Click), koTopelii OyaeT ycTaHaBIMBaTh BCE KHOIKH B
AKTUBHBIN PEXUM.

15. Pa3mectute Ha popme Tpu kHomku (Button) u oxHo nose Beoza (TextBox). Cuenaiite Ha
KHOIIKaX CICAYIOIHE HAAIMUCH: <«F**¥*y  «+++++», «00000». Cozmaiite 00pabOTIHKU COOBITHS
Ha)KaTWs Ha TaHHBIC KHOTIKK, KOTOPBIC OYAyT BHIBOJUTH TEKCT, HAITMCAHHBIN HAa KHOTIKAaX, B TIOJIE BBOJIA.
Cosnaiite 00padboTurk coObiTHs coznanus Gopmel (Load), koTopblit OymeT ycTaHaBIMBATh LBET (HOPMBI
Y MEHSITH TEKCT B T0JI€ BBOAA Ha CTPOKY «I 0TOB K paboTey.

16. Pasmecture Ha dopme psn noneit BBoga (TextBox). Co3pmaiite 00pabOTUNKK COOBITHA
Ha)kKaTHs KHOTIKOW MBIIITM Ha JaHHBIE ITOJISI BBOJA, KOTOPBIE OYAYT BRIBOAWTDH B TEKYIIIEE MOJIE BBOJA €TO
HoMep. Coznaiite 00paboTurk coObITUS M3MEeHEeHH pasMepa Gpopmbl (Resize), koTopslil OyaeT OUuUIIATh
BCE T0JIS1 BBOJA.

17. Pa3mectute Ha hopme nojie BBoaa (TextBox), metky (Label) knonky (Button). Co3naiite
00paboTUnK COOBITUS Ha’KaTHsl HA KHOIIKY, KOTOPBIA OyZeT KOMMPOBATh TEKCT U3 TOJIS BBOAA B METKY.
Co3paiite 00paboOTUMK cOOBITUSI HakaTusi KHomku MbIkd Ha Qopme (Click), xoropeii Oyner
YyCTaHABIUBATH IBET (POPMBI U MEHSATH TEKCT METKH Ha cTPOoKy «Hauano paboTe» W OUUIIATh IT0JIC BBOJIA.

18. Pasmectute Ha dopme mone BBoma (TextBox) m nBe kHomku (Button) ¢ Hammucsmu:
«OTOKUPOBATHY, «pa3dokupoBaThy. Co3maiiTe 00pabOTIMKH COOBITHS HaKATHA HA KHOIKH, KOTOPHIC
OymyT nenath aKTHBHBIM WM HEAKTUBHBIM mojie BBoma. CoszmaliTe oOpabOTYMK COOBITHS Ha)KaTHs
kHOTKH MbIIIKK Ha Gopme (Click), koTopriii OyneT ycraHaBIuBaTh UBET HOPMBI M IENIaTh HEBUAUMBIMU
BCE DJIEMEHTEHI.

19. Peanmzytite urpy munep Ha noje 3x3 u3 kHomok (Button). [lepBoHadaapHO BCe KHOTIKU
He coieprkaT Haanucel. [Ipu nonpITke HaKaTHsI Ha KHOTIKY Ha HEell INOO MOKa3bIBaeTCs KOJIMYECTBO MUH,
100 HAIMUCHh «MIHA!» U MEHSeTCS [IBET OKHA.

20. Pasmecture Ha Gopme yeTrsipe KHomku (Button). Hamuimmre s kaxkaon oOpaboTYHK
COOBITHSI, KOTOPBIN OyIeT MEHSTh Pa3Mephl U MECTOIIONIOKEHNE Ha OKHE IPYTUX KHOTIOK.

IIpakTHyeckas padota Ne 2 «CocTaBjieHue MPOrpamMM JIMHEHHOI CTPYKTYpbD»

Less padoTbI: HAYYUTHCS COCTABIIATH KapKac MpocTeliiell mporpaMMsl B cpeae Visual Studio.
Hamucats 1 oTnaanuTe IporpaMMy JTHHEHHOTO aJlrOpUTMA.

CTpyKTypa NpuJI0KeHHUs

[lepen HavanoMm mporpaMMUpOBaHHsS HEOOXOOMMO CO3AaTh MPOEKT. [IpOeKT comep Ut Bce
WCXOHBIE MaTepHaJbl JJIs MPUIIOKEHNS, TaKHe KaK (paiiiIpl MICXOIHOTO KOJa, PECYPCOB, 3HAYKH, CCHUIKH
Ha BHEIIHWE (alijipl, Ha KOTOphIC OMHpAacTCS NpOrpaMma, M JaHHbIE KOH(UTYpalWH, TaKhe Kak
napaMeTpbl KOMITHIISATOPA.

Kpome oHATHS IPOEKT 9acTo UCIIONB3yeTcs Ooee riobdanpHoe MOHATHE — perieHne (solution).
Pemmenne conepXUT OIWMH WIM HECKOJBKO MPOEK-TOB, OJWMH M3 KOTOPBIX MOXKET OBITh yKa3aH Kak
CTapTOBBIN MPOEKT. BrIMIOTHEHNE peIeHHsI HAYMHAETCS CO CTAPTOBOTO TPOEKTA.

Takum obpazom, npu cozmanuu npocteitmeit C# mporpammel B Visual Studio cozmaercst mamka
pelieHus, B KOTOPO# ISl KaKAOTO MPOEKTa CO3JaeTcsl MOAMAINKa MpPOeKTa, a yKe B Hell — apyrue
MOJIMATIKY C PE3yIbTaTaMH KOMIIIALNHY TTPUI0KESHHUS.

[IpoexT — 3TO OCHOBHAsI €UHUITA, ¢ KOTOPOi padoTaeT mporpaMmuct. IIpu co3manum mpoekTa
MOYHO BbIOpaTh ero Tuil, a Visual Studio co3macT kapkac mpoeKTa B COOTBETCTBUH C BEIOPaHHBIM THIIOM.

B mpenpinymeit mpaktnaeckoit paboTe MBI MOMPOOOBAIH CO3/1aBaTh OKOHHBIE TIPUIOKEHHS, WITH
unaue [Ipunoxxenns Windows Forms. [Ipumepom Ipyroro Tuma HpoeKTa SIBISETCS MPUBECTH MPOCKT
KOHCOJIBHOT'O TTPHUIIOKEHHUSL.

[To cBOMM «BHEIIHUM)» MIPOSIBIICHUSM KOHCOJIbHBIE HATOMUHAIOT Tpriioxerns DOS,
3amymieHHsie B Windows. Tem He MeHee, 310 HacTosiue Win32-mpunoxeHus, kotopsie o DOS
pabotats He OynyT. J{ns KOHCONMBHBIX pUIIOKeHHH goctyrieH Win32 API, a kpome TOro, OHU MOTYT
MCTIOJIB-30BaTh KOHCOJIb — OKHO, MPEIOCTABIIIEMOE CHCTEMOM, KOTOpo€e paboTaeT B TEKCTOBOM PEKHUME U
B KOTOPOE MOYKHO BBOJWTH JaHHBIE C KIIABUATYPHI.
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OCOOEHHOCTh KOHCOJBHBIX MPHJIOXKEHHN B TOM, YTO OHH pabOTAlOT HE B rpadUuecKoM, a B
TEKCTOBOM PEIKUME.

IIpoekt B Visual Studio cocTouT u3 ¢aitna npoekta (Gaiis ¢ paciiupeHreM .CSproj), OJHOTO WK
HECKOJIbKHUX (haJIOB UCXOHOTO TEKCTa (C pac-IIUpEeHUEM .cs), (aiIioB ¢ ornMcaHueM OKOH (OpMBI (C
pacmmpenreM .designer.cs), (aitioB pecypcoB (¢ pacmidpeHHEM .resx), a TakkKe psaaa CiIyKeOHBIX
(haiinax.

B aiine mpoekta HaxoauTcs WHGOPMALUS O MOJIYJSAX, COCTABISIOMIMX JAHHBIM MPOCKT,
BXOISIIMX B HEro pecypcax, a TaKkKe IapamMeTpoB TOCTpoe-HUsi TporpamMmbl. Daiin mpoekTa
aBTOMAaTUYECKH CO37aeTCs U M3MeHseTcs cpemoi Visual Studio m He mpeaHasHadeH MJIs PYYHOTO
PEeNaKTUPOBAHUS.

daiin UCXOJHOTO TEKCTa — MPOTPAMMHBIA MOJYJb, TPEJIHA3HAYEH JJIsi pa3MENIeHUs TEKCTOB
mporpamm. B aToMm ¢aiine mporpaMMHUCT pa3MeniaeT TEKCT MPOrpaMMbI, HAITMCAHHBIN Ha s3bIke CH.
MonyIib UMEET CIEeIYIOITYI0 CTPYKTYPY:

/" Pa3nmen MoAKIIOUEHHBIX MPOCTPAHCTB UMEH using System;

/l [IpocTpaHCcTBO MMEH HaIIETo MPOEKTa namespace
MyFirstApp

{

// Knacc okna

public partial class Form1 : Form {

/l MeTtob1 0KHa public
Form1()

{

InitializeComponent();

H

H

H

B paznerne monkiroueHust POCTPAHCTB MMEH (KaXkasi CTPOKa KOTOPOTO pacIioyiaractcs B Hayale
(aiina ¥ HaYMHACTCS KIIOUEBBIM CIIOBOM USINg) OMHUCHIBAIOTCS HCHOJNB3YyeMbIE MPOCTPAaHCTBA MMEH.
Kaxmoe mpocTpaHCTBO WMEH BKJIIOYACT B ceOsi KJIACCHI, BBIMOJHSIONIME ONPEICICHHYI0 pPadoTy,
HanpUMep, KIacchl JUIsk paboThI ¢ CEThIO pacroiararoTcs B npocTpaHcTBe System.Net, a st paboTsI ¢
¢aitnamu — B System.IO. bonpias 4acTh IpOCTPaHCTB, KOTOPHIE HCIIONBL3YIOTCS B OOBIYHBIX MPOEKTAX,
YK€ TOJAKIOYEeHA TPH CO3JAaHWH HOBOTO MPOCKTa, HO TPH HEOOXOJUMOCTH MOXHO JOMUCATh
JOIOJTHUTENIbHBIE IPOCTPAHCTBA HMEH.

Jiist Toro 4TOOBI HE MPOUCXOANIO KOH(IMKTOB UMEH KJIaCCOB U MEPEMEHHBIX, KIaCChl HAIIETO
MPOCKTA TAK)KE MMOMEIIAIOTCS B OTACTBHOE MPO-CTPAHCTBO UMeH. OIpe/ieNiieTCs OHO KITFOUEBBIM CIIOBOM
namespace, ocjie KOTOpOro ClieAyeT UMsI IPOCTpaHcTBa (OOBIYHO OHO COBIAAAacT C UMEHEM IPOCKTA).

BHyTpu npocTpaHCTBa MMEH MOMEINAIOTCS HAIIK KJIACCHI — B HOBOM IIPOEKTE 3TO KJIACC OKHA,
KOTOPBIA COACPIKUT BCE METOMABI JUIs YIpaBJIeHUs moBeleHueM okHa. OOpaThTe BHUMaHHE, YTO B
OTIpeJIeJICHIHN KJIacca MPUCYTCTBYET KIIOYEBOE CIIOBO partial, 3T0 TOBOPHUT O TOM, UTO B HCXOJHOM TEKCTE
IpejicTaBIeHa TOJLKO YacTh Kilacca, ¢ KOTOPOW Mbl paboTaeM HENMOCPEACTBEHHO, a CITY)KEOHbIE METOIbI
JUTSE 0OCITY>)KUBaHHS OKHA CKPBITHI B JAPYroM MOAyJe (TIPH JKEJIAaHUH WX TOXKE MOXKHO IMOCMOTPETh, HO
PEeAaKTUPOBATh BPYUHYIO HE PEKOMEHYETCS).

Hakonen, BHyTpH Kllacca paclioyiaraloTcsi IEpPeMEHHBIC, METOJIbI W JIPyTHe 3JICMEHTHI
nporpaMMbl. DakTHUECKH, OCHOBHAS YacTh MPOTPaMMbl pa3MeliaeTcss BHYTPU Kiacca MpU CO3IaHUM
00pabOTYNKOB COOBITHIA.

IIpu xommusaiuy nporpammel Visual Studio co3gaet ucnosHseMbie .exe-(haiibl B KaTajore bin.

PaGora ¢ npoekTom

[IpoexT B Visual Studio cocrout u3 Mmuorux (aitnos, 1 co3aaHue CIOKHON MPOrpaMMBI TpeOyeT
XpaHEHHUsI KaKJIOro MpoeKTa B OTAC/IbHOM mamnke. [Ipu co3manuu HOBOro mpoekra Visual Studio mo
YMOJTYaHHUIO COXPAHSET €ro B OTACNIFHON nanke. PekoMeHyeTcst co3aaTh Ajist ce0sl CBOIO MarKy co CBOei
(hamunuell BHyTpH MANKH CBOEH IPYMITbI, YTOOBI BCE POEKTHI XpaHWIUCh B 0HOM MecTe. [locie atoro
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MOXHO 3amyckarthb Visual Studio u co3mpaBaTh HOBBIM IPOEKT (KaK 3TO CAENATh, IOKa3aHO B MPEeAbIIyLIeH
nabopatopHoii paboTe).

Cpasy mocJe co3qanus MPoeKTa pEKOMEHIYeTCS COXPAaHUTh €ro B IIOATOTOBJICHHOMH marnke: Daiin
— Coxpanuthb Bce. [Ipy BHECEHHN 3HAYMTENBHBIX U3MEHEHHH B MPOEKT CIEAYET €LIE Pa3 COXPAHUThH
IPOEKT TOW ’K€ KO-MaHIOH, a Iepell 3allyCKOM IporpaMMbl Ha BBIIOJIHEHHE Cpela OOBIYHO cama
COXpaHSeT NPOEKT Ha ciaydail Kakoro-nmmbo c6os. s OTKPBITHSA CYIIECTBYIOIIETO IPOEKTa
ucronbdyercss komanaa Paiin — OTKPBITH MPOEKT, JU-00 MOKHO HAaWTH B Mamke Qaiii mpoekra c
paciidpeHueM .sln ¥ cieaaTth Ha HEM JBOMHOM IICITYOK.

Onncanue JaHHBIX

Tunbl 1aHHBIX UIMEIOT 0OcOOCHHOE 3HaYeHnE B C#, MOCKOJIBKY 3TO CTPOT'O TUITM3HPOBAHHBIH SI3BIK.
OTO 03HAYaeT, YTO BCE OIEpalliu IOJBEPraioTCs CTPOrOMY KOHTPOJIIO CO CTOPOHBI KOMIIMJIATOpa Ha
COOTBETCTBHE THUIIOB, IPUYEM HEJIOMYCTHUMBIE ONEpalMi He KOMIUINPYIOTCs. Takas cTporas mpoBepka
TUIIOB TO3BOJISIET NPEAOTBPATHTh OMIMOKK M IMOBBICHTH HAACKHOCTH mporpamm. s obecnieueHus
KOHTPOJISI TUIIOB BCE IIEPEMEHHbIE, BBIPAXKECHUS U 3HAUEHUs JOJDKHBI IPUHAUIEKATh K OIIPEIEICHHOMY
Tuny. Takoro MOHATHSA, Kak OECTHIIOBas IEPEMEHHAs!, JOIyCTUMAas B PAJE CKPUITOBBIX S3bIKOB, B CH#
BOOOIIE HE cymecTByeT. boiee Toro, TMI 3HAUCHHS ONPENENIAeT T ONepally, KOTOPBIE pa3penaeTcs
BBINOJHATh Haa HuM. Onepanus, paspellieHHas I OJHOTO THIA JAHHBIX, MOXXET OKa3aThCs

He,Z[OHyCTPIMOfI IJIg Apyroro.
I L L Ll 1
=
SR

byte, sbyte float see
ushort, short double

wint, int decimal
ulong, long

Puc. 2.1. CtpykTypa THIIOB JaHHBIX

LeaounciaeHHbIe THIBI

B C# onpenencHbl AEBSITH LIENOYHCICHHBIX TUTIOB: char, byte, sbyte, short, ushort, int, uint, long
u ulong. Tun char MOXXeT XpaHUTh YKCJA, HO Yallle MCIIOJb3YETCS IJIsS NMPEACTABICHUS CHMBOJIOB.
OcTaibHbI€ BOCEMb LICJIOYMCICHHBIX TUIIOB MTPEIHA3HAYCHBI JIJISl YUCIIOBBIX PaCUeTOB.

HekoTopbie 11e04ncIeHHBIC TUITHI MOTYT XPaHUTh KaK MOJIOXKUTEIBHEIC, TaK H OTPUIATECIILHBIC
3HaueHus (sbyte, short, int u long), apyrue ke — TOJABKO IMOJOXKUTEIbHBIC (char, byte, ushort, uint u
ulong).

Tumnel ¢ IIaBamumei ToOUYKoi

Takwie THIBI TMO3BOJSIOT TPEACTABIATH YHCIAa ¢ JOpoOHOM dYacthio. B C# wmmerorcs tpu
Pa3HOBUIHOCTH THIIOB JIaHHBIX C IDIaBaromied Toukoi: float, double m decimal. IlepBeie nBa THIa
MPEJICTABJISIOT YHCIOBBIE 3HAYCHUS C OJMHAPHONH WM JBOWHON TOYHOCTHIO, BBIUMCIICHUS HaJ HUMH
BBITIOJIHSIOTCS alllapaTHo W 1ModToMy ObicTpo. Tum decimal CiyXKuT IjIs MPEACTaBACHHS YHCET C
TUTABAOIIEH TOYKOM BBICOKOW TOYHOCTU 0O€3 OKpyriieHWsl, xapaktepHoro s tumnos float u double.
BorurciieHus ¢ HCIOIb30BAHUEM 3TOI'0 THIIA BHIMOIHIIOTCS IIPOrPAMMHO U IMIO3TOMY 00JIe€ MEJICHHBI.

UYucna, BXomsiine B BbIpakeHHs, C# [0 yMOJIYaHHIO CUMTAET IIEJOYUCICHHBIMU. [loaTomy
Cleyrollee BeIpaXkeHue OyaeT uMeTh 3HaueHue 0, Bemb eciu | Hareno pa3lenuTh Ha 2, TO TOTYIUTCS
kak pa3 0: double x=1/2;
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UroOBl 3TOTO HE MPOUCXOIWIIO, B MOJOOHBIX CIy4asx HYKHO SIBHO YKa3blBaThb THUI YHUCET C
NOMOIIbI0 CUMBOJIOB -MonugukaTopoB: f ans float u d mna double. IlpuBeneHHbIM BbIIE MpUMEp
MPaBWILHO OYyIeT BhIIIAAETh Tak: double x = 1d / 2d;

WHorna B mporpaMMe BO3HUKAET HEOOXOIUMOCTD 3aIlUCATh YMCIIA B SKCIIOHEHIUAIBHON opMme.
s 3TOT0 TIOCIIEe MaHTUCCHI YHCIIa 3aIHChIBAETCS] CUMBOII «&» U cpa3y Hocie Hero — nopsiaok. Hampumep,
qucyo 2,5-1072 Gyaer 3anmcaHo B mporpaMMe ciIeayommm oopasom: 2.5¢-2

CuMBOJIbHBIE TUTIBI

B C# cuMBONBI TIpe[CTaBICHBI HE 8-pa3psaHBIM KOJOM, KaK BO MHOTHX JAPYTHX S3bIKax
MIPOTrpaMMHUPOBaHHS, a 16-pa3psAHBIM KOJOM, KOTOPHIN Ha-3biBacTcs roHHKO0M (Unicode). B roHnKomE
HA0OP CHMMBOJIOB IPEJICTABIICH HACTOIBKO IMIUPOKO, YTO OH OXBATHIBAET CHMBOJIBI IPAKTHUYCCKH U3 BCEX
€CTECTBCHHBIX SI3BIKOB Ha CBETE.

OCHOBHBIM THIIOM IIpA pabOTE CO CTPOKAMH SBIIAETCS THIT string, 3amaroluid CTPOKH
MIEpPeMEHHOM JUTHHBI. THIT string mMpeAcTaBIsSeT MOCIe0BATEILHOCTh U3 HYJIS WM 00Jiee CUMBOJIOB B
koaupoBke FOHukoxa. Ilo cyTH, TeKCT XpaHUTCS B BUJC TOCIEAOBATCIHHON JOCTYITHOW TOJIBKO IS
YTEHUS KOJUICKITNH 00beKTOB char.

Jlormueckuii THII JAHHBIX

Tun bool mpezacraBiseT aBa JOTHYSCKUX 3HAYCHUS: «UCTHHAY» U «JIOKbY». DTH JIOTHYECKHE
3HaueHHMsT oOo3HavaroTcsi B C# 3ape3epBHpOBaHHBIMEH clioBaMu true u false cooTBeTCTBEHHO.
CrnenoBaTeNbHO, IEpEMEHHAs WIH BBIPAXKEHUE TUTA bool Oy/eT MPUHUMAThH OJHO U3 3TUX JOTHYECKUX
3HAYEHUH.

PaccMoTpuM camble TOMyNSpHBIE JaHHBIE — NIEPEMEHHBIE UM KOHCTaHTHI IlepeMeHHas — 3To
siaeiKa MaMsITH, KOTOPOU MPUCBOSHO HEKOTOPOE UMSI, M 3TO MMSI MCIIONB3YETCSI IUTsl TOCTYIA K JaHHBIM,
pacIooXXeHHBIM B JAHHOM sSUEHKe.

Jlis kakaoW mepeMeHHON 3a7aeTcs TUN JaHHBIX — JMANa30H BCEX BO3MOXKHBIX 3HAYCHUU IS
JaHHOW TiepeMeHHOW. OOBSIBIAIOTCS MEPEMEHHBIC HEMOCPEICT-BEHHO B TEKCTE Nporpammbl. Jlydiie
BCETO cpa3y MPUCBOUTHh UM HavyalbHOE 3HAYCHHE C MOMOIIBIO 3HAKA MPUCBOCHUS «=» (TIepeMeHHas =
3HAYCHUC):

int a; // Tonbko 0OBABIEHNE

int b= 7; // OOBABIEHHE U HHUIINATA3AIAS

Jis Toro 9TOOBI MPUCBOUTH 3HAYCHHUE CHMBOJBHON MEPEMEHHOH, JOCTATOYHO 3aKIIOYUTH 3TO
3HaYeHHE (T. €. CHMBOJ) B OJMHAPHBIC KABBIYKH:

char ch; // TonbKo OOBSBIICHUE

char symbol = 'Z'; // O0bsIBIIcHUE 1 WHUITTATN3AIUS

YacTHBIM cllydyaeM TEepEeMEHHBIX SBISIOTCS KOHCTaHTHl. KOHCTaHTBI — 3TO IEpEeMEHHEIE,
3HAYCHUS] KOTOPHIX HE MEHSIOTCS B TIPOIIECCE BBITIOIHEHHS MPOrpaMMbl. KOHCTaHTBI ONMUCHIBAIOTCS Kak
00bIYHAs TIEpEMEHHASI, TOJIBKO C KIFOYEBBIM CIIOBOM CONSt BIIEPEIIH:

const int ¢ = 5;

BBoa/BHIBOI TaHHBIX B IPOTPaMMy

PaccmoTpum oanH U3 ciocob0B BBOJA JaHHBIX Yepe3 SIEMEHTHI, pa3MelleHHbIe Ha Gopme. s
BBOJAa JAHHBIX dYallle BCEro MCIONB3YIOT JJIeMEHT ympasieHus TextBox, wepe3 oOpaimieHue kK ero
cBorictBy Text. CoiicTBo Text XxpaHuT B ceOe CTPOKY BBEIEHHBIX CUMBOJIOB. [103TOMY IaHHBIE MOXKHO
CUHUTATh TAKUM 00pa3zoM:

private void buttonl Click(object sender,EventArgs ¢)

{

string s = textBox1.Text; }

OnHaKo cO CTPOKOH CHMBOIIOB TPYIHO TMPOHM3BOAMTH apU(METHUYCCKHE ONEpaIldH, MOITOMY
JydIlle BCEro P BBOAE YHCIOBBIX JaHHBIX IE-PEBECTU CTPOKY B LIEJI0OE WM BEIIECTBEHHOE YnCio. s
storo y tunoB int u double cymiecTBytoT MeTonabl Parse mjis mpeoOpasoBanus cTpok uucia. C 3TUMHU
YHUCIIaMU MOKHO TIPOM3BOANTH pa3iNyYHbIe apupMeTHUecKne NeicTBrs. Takum o0pa3oM, MMpembl Iyt
npUMep MOKHO MepeAesiaTh CIeAYIOIUM 00pa3om:

private void buttonl Click(object sender, EventArgs e)
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{ string s =

textBox1.Text; int a =

int.Parse(s); intb=a *

a; }

ApupmeTnyeckue 1eiicCTBUS U CTAHAAPTHbIE QYHKINHA

[Ipu BBIYKMCICHUHM BBIPAXCHHS, CTOAIICTO B IMPaBOW YacTU OIlepaTopa IMPHCBOCHUS, MOTYT
UCIIOJIb30BaThCS apU(PMETHICCKUE OTICPAIINH:

*  yMHOXeHHe (X);

* cioxenue (+);

*  BeUUTaHHE (—);

*  nenenue (/); O octatok ot aenerus (%).

Jist 3agaHusl IPUOPUTETOB OTEPALli MOTYT MCIOIB30BaThCA Kpyrible CKOOKH (). Takxke MOTyT
WCTIOJIB30BaThCSI CTAaHAAPTHBIE MaTeMaTHdeckre GyHKINH, IPeACTaBIeHHbIE MeToIaMu Kiracca Math:

*  Math.Sin(a) — cunyc;

*  Math.Sinh(a) — runep6oIMYeCKUii CHHYC;

*  Math.Cos(a) — kocuHyC (apryMeHT 3a7aeTCs B paiaHax);

*  Math.Atan(a) — apkTaHreHc (apryMeHT 3a/1aeTCs B paJaHax);

*  Math.Log(a) — HaTypasibHBIH JIoTapudm;

*  Math.Exp(a) — 3kcnioHeHTa;

*  Math.Pow(X, y) — BO3BOIUT NEPEMEHHYIO X B CTEIICHb Y;

*  Math.Sqrt(a) — kBagpaTHBIN KOPEHB;

* Math.Abs(a) — Mmoaynb uncina; 0  Math. Truncate(a) —  1emas  wacte  ymciaa, O

Math.Round(a) — okpyrieHue yncia.

B tpuronomeTprudeckux (GyHKIHMSIX BCE apTyMEHTHI 33/1al0TCS B paJllaHaXx.

IIpumep HanucaHUus NPOrPaMMbl

3ananue: COCTaBUTh MporpaMMy  BBIUMCIEHHS IS 3aJlaHHBIX 3Ha-
YeHUH X, Y, Z apu(h)METUIECKOTO BBIPAKCHUS:

u=tg (x+y)—e "+fcosx +sinz’

[Manens muanora mporpaMMbl OPTaHU30BaTh B BUJIE, TIPEJICTABICHHOM Ha pHcC. 2.2.

Jlnst BBIBOJIA PE3YNIBTATOB pabOTHI MPOTPAMMBI B MPOTpaMMe HCIOIB3YETCs] TEKCTOBOE OKHO,
KOTOPOE MPEACTABICHO OOBIYHBIM dJIeMEeHTOM yrpaBieHus. [locne ycranoBku cBoiicTBa Multiline B True
MOSIBISIETCS. BO3MOXKHOCTh PACTATHUBATh JJIEMEHT YIPABJICHUS HE TOJBKO MO TOPHU3OHTAIN, HO W IO
BEpPTUKAIIN. A TTOC)Ie YCTaHOBKHU cBolicTBa ScrollBars B 3HadueHne Both B okHE TIOSIBUTCST BepTUKAbHAS,
a TIpy HEOOXOAUMOCTH U TOPU30HTAIILHAS TTOJIOCHI IPOKPYTKHU.

W0 f1a6. pab. Ne1 Cr. rp. 740102 .. || L [

1ab 81 1 BeemaTe sHauenns X: 34 teXtB OX 1
labelz Beeute sHauenme Y: 0,74 teXtB OXZ
lab 913 Beeante sHausHwe 21 1943 textB 0X3
l ab e ] 4 PeaynbTar BeINonHEHIA NporpamMMsI:

QELS.STS. MN1.Cr. rp. 7AGZ WBaHos A A - teXtB OX4"

Y=074

Z=1543

Pesynetar U = 2, 40855707308056

((Bonomum | buttonl

%

Puc. 2.2. Baenrnuii BUI IporpaMMbl

HNudopmarus, kotopasi oToOpaXkaeTcsi MOCTPOYHO B OKHE, HAXOJIUTCS B MaccHBE CTpPOK Lines,
KaXKasi CTpOKa KOTOPOTO UMeeT TUT string. OTHAKO HEIb3s HAMPSAMYI0 00paTUTHCS K 3TOMY CBOHCTBY IS
JNo0aBIeHUsST HOBBIX CTPOK, TIOCKONIBKY pasMmep wmaccuBoB B C# onpezernsercss B MOMEHT HX
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uHUIManu3amuu. Jins moOaBlIeHusT HOBOTO 3JEMEHTa KCIOJB3YyeTCs CBOMCTBO Text, K TeKylemy
COJICP’)KUMOMY KOTOPOTO MOYKHO JI00aBUTh HOBYIO CTPOKY:

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

B sTOoM mpumepe k TeKyieMy COJepKUMOMY OKHa J00aBIISIETCS CUMBOII IEPEBOJIa Kypcopa Ha
HOBYIO CTPOKY (KOTOPBII MOKET OTJIMYATHCS B Pa3HBIX OMEPAIIMOHHBIX CUCTEMaX U TOTOMY MPEICTaBICH
cBoiicTBOM Kkitacca Environment) n cama HoBas ctpoka. Ecnu moGaBnsieTcst 9ucioBoe 3Ha4eHHe, TO ero
MpeIBAPUTEIHHO HYKHO MIPUBECTH B CUMBOJIBHBIHN BHIl MeToA0M ToString().

Pabora ¢ mporpaMMmoii MPOUCXOAWT cleAYIOmMUM o0pa3oM. Haxkmure (IEIKHUTE MBIIIHIO)
KHOTIKY «BeImomHuTh». B okHe textBox4 nosisiercst pe3ynbTat. MI3MeHnTe NCXOHBIC 3HAUCHUS X, Y, Z
B oKkHax textBox1— textBox3 u cHOBa HaXKMHTE KHOTNIKY «BBITIOTHUTEY» — MOSIBATCS HOBEIE pe-3yJIbTaTHI.
IToHBIH TEKCT MPOTpaMMBI IMEET CIIEIYIONTHH BUI: using System; using System. Windows.Forms;

namespace MyFirstApp

{

public partial class Form1 : Form

{

public Form1()

{

InitializeComponent();

§

private void Form1 Load(object sender, EventArgs ¢) {

// HauansHoe 3HAYEHHE X
textBox1.Text ="3,4";

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

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

§

private void buttonl Click(object sender, EventArgs e) {

/l CunThIBaHUE 3HAYEHHUS X

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

// BriBon 3nauenusa X B okHo textBox4.Text +=

Environment.NewLine +
"X ="+ x.ToString();

// CuureiBanue 3HaueHus Y
double y = double.Parse(textBox2.Text);
// BreiBos 3HaueHusa Y B okHO textBox4.Text +=

Environment.NewLine +
"Y ="+ y.ToString();

// CyuThIBaHME 3HAYCHUA Z
double z = double.Parse(textBox3.Text);
// BriBoj 3Hauenus Z B okHO textBox4.Text +=

Environment.NewLine +

"Z ="+ z.ToString();

/ Brraucnisiem apudmernueckoe Beipakenue double a =
Math.Tan(x +y) *

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

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

u=a-b *¢;

/ BriBonuM pesynbrat B okHO textBox4. Text +=
Environment.NewLine +

"Pesynprar U =" + u.ToString(); } } }
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Ecnu mpocto ckonmupoBaTh 3TOT TEKCT M 3aMEHUTH UM TO, 4TO OBLJIO B pegakTope koaa Visual
Studio, To mporpamma He 3apabotaet. [IpaBunsHee OyaeT coznate 00padoTunku codbiTuii Load y ¢popmer
u Click y KHOIIKM U y’e B HUX BCTaBUTHh COOTBETCTBYIOHIMH KOJA. DTO 3aMEYaHHE OTHOCHTCSI 1 KO BCEM
MOCJIEAYIOIMM JIA00PAaTOPHBIM paboTaM.

3anaHne HA PAKTHYECKYIO padoTy

Hwxe npuseneno 20 BapmanToB 3amad. [lo ykasaHWIO mperofaBaTelst BBIOEPHTE CBOE
MHIMBUAYaJbHOE 3afjaHue. Y TOUHUTE yCIOBUE 3aJaHusl, KOIMYECTBO, HAMMEHOBAHHE, TUIIBI UCXOIHBIX
JaHHBIX. B COOTBETCTBMM C 3THM YCTaHOBHUTE HEOOXOAMMOE KOJIMYECTBO OKOH TextBox, TeKcTs
3aroJOBKOB Ha opMe, pa3Mepsl LIPUQTOB, a TAK)KE THITBI IEPEMEHHBIX M (YHKIIUH IPeoOpa30oBaHus Ipu
BBOJIC M BBIBOJIE Pe3YyibTaToOB. [ MpoBepKH NMpaBHIIBHOCTH MPOTPaMMBI MOCJE 3aJaHusl TpUBEIEH
KOHTPOJIBHBIN NPHUMEP: TECTOBBIC 3HAUEHHS IEPEMEHHBIX, UCIIOJIB3YEMbIX B BBIPDAKEHHUH, U PE3yJIbTaT,
KOTOPBII NIPU 3TOM HOITYy4aeTCs.

NupuBuayanbHble 3a1aHUsA

o o
2-:-::';'l x—= ] P 3
=— |1+ e

05+smm°y | 3 /

L)
Tpu x=1426,y=-122 z=35x107 t=0.564849.

Y8+[x—y +1 e g
2 u:‘lliw—ax_’l{rg‘:+lj_
r+y 42 % 2
Ilpu x=—4.5, y=0.75%107", z=0.845x10% 1y =—55.6848.
l+sin®(x+3) | ( ]
e sin” (x+3) 1

=X +ccsl'l arctg

2y

=

x— .
1+x'y
ITpr x=3.74x107, y=—0.825z=0.16x10% v=1.0553.

s -'|' z? 2 oz
| 1+25in J,[1+:+__+__+__J_
L7273

pr x=04x10* y=—0.875, z=—0.475%107 w=1.9873.

4  w= |cos x—cosy

oI O ——
a a'—]n[} ]".J\ 2fj]+*;m arctg(z).

Tpm x =—15.246, y=4.642x107, 2=20.001x10° & =—182.036.

0

6. B=y10(¥x +277 ) (aresin® 2 - [ — ).
pr x=16.55x107, y=-2.75. z=0.15 §=-38.902.
o , _i ) .r+3|.r—;|,'|+xl
7. /—5a.rctg(x) 4a.rcccs{1 }7|x—_v|:+x3 :

Tpr x=0.1722, y=6.33, 2=3.25x10~ y =-172.025.
g o@=

=— L 1+ +’y
arctg(x) +arctg(z) ] !

Tpm x=-2235<107. y=223,2=15.221 9 =39374

Ty

4 |.'-r -
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9. w= +(y—x)

Bt
X

TIpe x=1.825x10%, y=18.225 z=-3298x107 w =12131.

10. a=2"fx+ =",

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

o)
3 37 - i x+y

11 b:_v”‘ﬁ+cos°[.y] l r J‘.
FLE
2

TIpur x=6.251. y=0.827, z=25.001 b=0.7121.
v'{arctg z— E\]
B el 6
A+
¥+l

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

Yv+ilx-1

3. &

J |.‘c—y|(s;i.u2 z+tgz)

Tpux=17.421,y=10.365x107, z=0.828x10° f=0.330356.
v

x4l X4 =

. 2 _(x+1)7
= eﬂy—2|+3+2|x+.v|f‘x+)

Hpnx= 123x107", y=154,2=0252x10* g=82.8257.

l+|1—x| J—I— I;ll—

15. k=
}.+1|} —tgz |

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

B el NSO L) &
16. ¥ —‘J’E 2_??'3 +C05m

a=37T. b=007; c=15, x=5.75

5 ¥=4 S@tB) e Na—p+10° @D

(a—b) In(a +5)
a=T5 b=12 x=03

¥ +b

y=24

18 +{a— b)sm (a—-5)+10" (r b)

a=51 =07, x=-0.05
a.r—\fg _|x+b|—

19. 5.7 +b%) e
a=01 b=24 x=-03

- (c—a’x In(x’+c) 107
20. 7 x 07x+ad e—dx

a=45 c=74 d=-21; x=0.15

IIpakTHyeckast padora Ne 3 «CocTaBiieHHe POrpaMM Pa3BeTBISIOMIEIHCA CTPYKTYPbI»
Ieab paGoTbl: HayuuTbCA I10JIB30BATHCA IEMEHTAMHM YIpPABICHUS [UIi  OpraHU3aluu
nepekiroueHnii (RadioButton). Hanmucats u 0T1aguth nporpaMmy pa3BeTBIIOLIETOCS allrOpPUTMA.
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Jloruyeckue nmepeMeHHbIE H ONEPALAHN HAJl HUMU

[TepeMeHHBIC TOTHIECKOTO THIIA OMTUCHIBAIOTCS TTOCPEACTBOM CIIY»KeOHOTO cioBa bool. OHM MOTyT
MPUHUMATH TOJIbKO J1Ba 3HaueHus — False (J1oxn) 1 True (uctuna). Pesynbrat False (;1oxxp) 11 True (nctuna)
BO3HHMKA-€T NPH HCIOJIB30BAHUHU OIEpaluii cpaBHeHUs > (Oosblue), < (MeHblne), != (He paBHO), >=
(6ompmme wm paBHO), <= (MEHBINE WX paBHO ), == (paBHO). ONMHUCHIBAIOTCS JOTHICCKUE TEPEMEHHBIC
cieayromuM oopazom: bool b; B si3bike C# HMEIOTCS TOTHYECKIE OTIepaIiH, TPUMEHSIEMbIE K IEPEMEHHBIM
JIOTUYECKOTO TUIA. DTO omeparuu Jiorudeckoro orputianus (!), moruveckoe U (&&) u mornueckoe NJIN
(I]). Omnepanys TOruYecKoro OTpUIaHus SIBISETCS YHApHOU omnepaiueii. PesynbraT onepaiuu ! ectb False,
€CJIM OTIepaH]] UCTHUHEH, u True, eciiu omepaHa UMeeT 3HaueHUe «J1okby». Tak, !True — False (aerpaBnia
ecTb 10xb), !False — True (He 10Xb ecThb IpaBaa).

Pesynerat omeparuu morudeckoe M (&&) ecth ncTHHA, TONBKO €l 00a ornepaHaa UCTUHHBI, U
JIOXb BO BCEX APYIHX ciydasx. Pesynbrat onepa-mum nornueckoe UJIU (||) ects ncTuHa, eciny Kakolanoo
U3 ee ONePaH/0B NCTUHEH, U JIOKEH TOJIBKO TOT/a, KOTJa 00a orepaHaa JOXKHBI.

Yci10BHBIE ONIEPATOPHI

OnepaTopsl BETBICHHS MTO3BOJISIOT U3MEHHUTH MTOPSIOK BBEITIOTHEHHS OTIEPaTOPOB B porpamme. K
orepaTopaM BETBJICHHsI OTHOCSTCS YCIIOBHBIN oreparop if u onepatop BeiOopa switch.

YcnoBHBIN onepatop if ucmonb3yeTces I pa3BeTBICHUS Mpoliecca 00-paboTKK TaHHBIX Ha JBa
HanpasiieHuss. OH MOXKET UMETh OJHY M3 (OpPM: CO-KPaILICHHYIO WX HONHYI0. PopMa COKpameHHOTO
oneparopa if: if (B) S;

rae B — norndeckoe minu apupmMeTnecKoe BeIpaKEHHE, HCTHHHOCTh KOTOPOTO MPOBEpsieTcs; S —
oreparop.

[Ipu BBITOTHEHWH COKparieHHOW (opMbl orepaTopa if cHauama BBEIYHCIIAECTCS BBEIpaKeHHE B,
3aTeM TPOBOJUTCS aHAIM3 €ro pe3yiabTara: eclii B MCTHHHO, TO BHIMONHSAETCSA omeparop S; ecnu B
JIOHO, TO orepaTop S mpomyckaercs. TakuM 00pazoMm, ¢ MOMOIIBIO COKpaIleHHOH GopMebl oneparopa if
MO>KHO JIMOO BBITIOJIHUTE OorepaTop S, mubo mpomyctuTh ero. @opma noiaHoro oneparopa if: if (B) S1;
else S2;

rae B — orudeckoe mwim apudmeTrnaeckoe BEIpaKeHHE, HCTHHHOCTh KOTOPOTO TIpoBepsercs; S,
S2 — omeparopsl.

[Ipu BBIMONTHEHWU TOJTHOW (QOpMBI omneparopa if cHawyana BEIYKCISIECTCS BhIpakeHUEe B, 3arem
aHAJM3UPYETCS €Tr0 Pe3yNbTaT: €clii B WCTWHHO, TO BBIMONHAETCS omeparop S1, a omepatop S2
MIPOITYCKaeTCs; eclin B 10%kHO, TO BEIMONHAETCS otieparop S2, a S1 — npomyckaetcs. Takum oO6pazom, ¢
MOMOIIIBIO TTOJTHOM (hOpMEI omepaTtopa if MOXXHO BBIOpaTh OJHO M3 JIBYX AJIBTCPHATUBHBIX JCHCTBUI
mporrecca 00pabOTKHU TaHHBIX.

Jlnst mpuiMepa BBIYKCITUM 3HAUCHUE (PYHKIIUU:

[sin(x), ecmmx <a
y(x)=<cos(x).ecma<x<b
|te(x).ecma x> b

YkazaHHOE BBIPAKEHUE MOXKET OBITh 3aIIPOTPAMMUPOBAHO B BH/IE

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

Math.Cos(x); if (x >=b) y = Math.Sin(x) / Math.Cos(x); uiu ¢

moMoIIbIo ornieparopa else: if (x <= a) y = Math.Sin(x);

else

if (x <b)y-=

Math.Cos(x);

else

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

Ba:xnoe npumeyanne! B C-nogo0HBIX s3bIKax MPOrpaMMHUPOBaHUS, KOTOPBIM oTHOCUTCA U CH,
orepals CpaBHCHMs IIPEICTABISIETCS ABYMs 3HaKaMU paBeHCTBa, Harpumep: if (a ==b)

Omneparop BBIOOpa switch mpeaHasHa4yeH A pa3BETBICHHUSA Mpolecca BBIYUCICHHH IO
HECKOJIBKMM HampasieHusM. Popmar onepaTopa:

switch (<BbIpaxxeHHe™>)
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{

case <KOHCTAHTHOE BBIpakeHHE 1>

[<omeparop 1>]; <omeparop

nepexojaa™>; case

<KOHCTaHTHOE BBIpAXCHHUE 2>:

[<omepatop 2>]; <omepartop

nepexona>;

case

<KOHCTAaHTHOE BBIpOKEHHUE N>:

[<omepaTop n>]; <omepartop

nepexoaa>;

[default: <omeparop>;]

H

3ameuanue. BripakeHue, 3alMcaHHOE B KBaJpPATHBIX CKOOKaX, SIBISICTCS HEOOS3aTEIBHBIM
31eMeHTOM B oniepartope switch. Eciii oHO OTCyTCTBYeT, TO MOKET OTCYTCTBOBATh U OTIEPATOP MEePEX0a.

Brlpaxkenue, crosiiee 3a KIIOYEBBIM CJIOBOM switch, MomKHO uMeTh apudMeTHUECKHid,
CUMBOJIBLHBIN WM CTPOKOBBIN TUN. Bce KOHCTaHTHBIC BRIPAKEHUS IOJDKHBI UMETh Pa3HbIC 3HAUCHUS, HO
WX THUI JOJDKEH COBMNANATh C THIIOM BBIPQXKCHHS, CTOSIIUM IOCNE Switch wiu mpuBOIUTBECS K HEMY.
KitroueBoe clioBo case U pacrionokeHHOe Mocie Hero KOHCTAaHTHOE BRIPaKCHUE HA3BIBAIOT TAKIKE METKON
case.

BrimonHenne onepaTtopa HauyWHACTCS C BBIYHMCICHHS BBIPOKEHUS, PACIOJIOKEHHOTO 32
KIIIOYEBBIM cI0BOM switch. [lomydeHHBIH pe3ysbTaT CpaBHHBaeTCs ¢ MeTKou case. Ecnm pesynbraT
BEIPaXXCHHUSI COOTBETCTBYET METKE Case, TO BBIMOJHSACTCS OINEPaTop, CTOSIIUIN IOCIIC 3TOM METKH, 3a
KOTOPBIM 00sI3aTENBHO JIOJDKCH CJIeIOBaTh oreparop mepexona: break, goto, return 1. a. [lpm
UCIIOJIb30BaHMUU orieparopa break MpoMCXOAMT BBIXOJ W3 switch yIpaBleHHe mepenaeTcs onepaTopy,
cnenyromeMy 3a switch. Eciu ske ucmonb3yercst oneparop goto, TO yrpaBJieHHE TIepeacTcs onepaTopy,
TIOMEUEHHOMY METKOM, crosimied mnocne goto. Hakownen, omepartop return 3aBepliaeT BBITIOJHEHUE
TEKYIIEero METOo/Ia.

Ecnu HM OfHO BBIpaXKEHHE case HE COBIMAJAcT CO 3HAUCHHEM oreparopa switch, ynpasnenue
nepeaacTcs OrepaTopam, CICAYIONIUM 3a HeoOs3aTeabHoi moanuckio default. Eciu noanucu default Her,
TO yHpaBJIeHHE MIepeacTcs 3a Mpeenbl oneparopa switch. [TpuMep ucrons3oBanus oneparopa switch:

int dayOfWeek = 5;

switch (dayOfWeek)

{ case

1:

MessageBox.Show("IlonenensHuk");

break; case 2:

MessageBox.Show("Bropauk");

break; case 3:

MessageBox.Show("Cpena");

break; case

4:

MessageBox.Show("Uetrsepr");

break; case

5:

MessageBox.Show("I[IsTHuma");

break; case 6:

MessageBox.Show("Cy66ota");

break; case

7:

MessageBox.Show("Bockpecense");

break; default:

MessageBox.Show("HeBeproe 3HaueHue!"); break;
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}

ITockonbky Ha MOMEHT BBINTOJHEHHUS oriepaTopa switch B atom mpumepe nepemennas dayOfWeek
paBHsJIACH 5, TO OYAyT BRITIOJTHEHBI ONIEPATOPHI U3 OJI0Ka case 5.

B psne cnyuyaeB omnepatop switch MOXKHO 3aMEHHUTh HECKOJIBKUMHU OTe-paTopamu if, oJHako He
BCETJa Takas 3aMeHa OymeT Jjierde Juis ureHus. Hampumep, NpUBEACHHBIN BBINIE TPUMEP MOXKHO
nepenucaTh Tak:

int dayOfWeek = 5; if

(dayOfWeek == 1)

MessageBox.Show("[Tonenenpauk"); 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("IIsaTHuma");

else

if (dayOfWeek == 6)

MessageBox.Show("Cy66ota");

else

if (dayOfWeek == 7)

MessageBox.Show("Bockpecenne"); else

MessageBox.Show("HeBepHoe 3HaueHue!");

KHonku-nepekiawuarenn

ITpu coznannu mporpamm B Visual Studio st opraHu3aiiuy pa3sBeTBICHUI YaCTO HCIOMB3YIOTCS
3JIEMEHTHI YIpaBJICHUS B BHIE KHOMOK-mepekarouarenei (RadioButton). CocrosiHue TakoW KHOIIKH
(BKIJIFOUCHO—BBIKIIFOUCHO) BU3YAJIBHO OTpa)kacTcs Ha (opme, a B mporpamMme MOXHO Y3HATh €ro ¢
nomomisio cBorictBa Checked: ecnm kHOmMKa BKJIIOYEHA, 3TO CBOWCTBO OyAeT conepxatb True, B
npotuBHOM citydae False. Ecin monb3oBaTens BEIOMpAET OMH M3 BAPHAHTOB MEPEKITIOYaTeNsl B TPyIIIE,
BCE OCTaJIbHbIC aBTOMATUYECKH OTKITIOYAIOTCS.

I'pynmupyroTcsi paMoOKHONKH C TOMOIIBI0 KaKOro-anbo KOHTEHWHepa — YacTo 3TO ObIBaeT
anemeHT GroupBox. PajgnokHoOmKu, pa3MenieHHbIC B pa3HBIX KOHTeWHepaX, 00pa3yloT He3aBHCHUMBIE
TPYIIIIBL.

BriGepute dyHELMIO
® sinfx)
() cosfx)

() expl)

Puc. 3.1. I'pynma paguokHomok if
(radioButton1.Checked)

MessageBox.Show("BeiOpana ¢pyHkuus: cunyc"); else
if (radioButton2.Checked)
MessageBox.Show("Bribpana ¢pynkuus: kocunyc"); else
if (radioButton1.Checked)
MessageBox.Show("Bribpana ¢pyHKIms: sxcrioHeHTa");
IIpumep HanmHMCAHUS POTrPaAMMBbI

3agaHue: BBECTU
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l‘_L-‘-Si.ﬂ(X)"’ Z, IPH = —x=0
=1 J,_esint-ﬁJ —z mpez—x=0
\y-sin(sin(x))+z. mpuz —x >0

ot flabopatopHas pabotaN22 - ©

X= |05
¥ |22
Z- |0

PesyneTatel paBotel nporpammel cT. [Netposa
[ Mpn X =05

Mpu¥ =22

Mpn £=10

U =11,4407166825379

Myck OuncTute

Puc. 3.2. Oxno nabopatopHoil paboTHI

Co3nanue ¢popMbl

Cozpnaiite GopMy, B COOTBETCTBHH C puC. 3.2.

Pasmectute Ha popme anemenTs Label, TextBox u Button. [Tone as1s BEIBOa pe3ysIbTaTOB TaKKe
siBisieTcs aneMenToM TextBox ¢ ycraHoBiaeHHbIM B True cBorictBom Multiline u cBoiictBoM ScrollBars
yCcTaHOBJIECHHBIM B Both.

Co31anue 00padoTYNKOB COOBITHI

O0paboTyrku COOBITHI CO3/IAIOTCS AHAJIOTUYHO TOMY, KaK M B IPEIbI-IyHINX JTa00OPaTOPHBIX
pabotax. Texct oOpaboTunka coObITHS HaXKaTUs HAa KHONIKY «[lyck» mpuBeneH HUXKe.

private void buttonl Click(object sender, EventArgs ¢)

{

// [Momydenue ucxomupix nanHbx u3 TextBox double x =
Convert.ToDouble(textBox2.Text); double y = Convert. ToDouble(textBox1.Text); double

z = Convert. ToDouble(textBox3.Text);

/ BBoJ HCcXOHBIX TaHHBIX B OKHO pe3yabpTaToB textBox4.Text =
"Pe3ysabTaThl pabOTHI IporpamMmel " +

"ct. [letpoBa .M. " + Environment.NewLine;

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

/ Brruncnenue BepaxeHus

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;

/ BriBog pesymbrata

textBox4.Text += "U =" + u.ToString() + Environment.NewLine; }

3amyctute nporpaMMy U yO€AUTECh B TOM, YTO BCE BETBH AJITOPUTMA BBIIOIHSIIOTCS IPABUIIBHO.
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3agaHue HA MPAKTHYECKYI0 padoTy

[lo ykazanmio mpemnofaBarensi BBIOEpWUTE HHIWBUAYAIbHOE 33/JlaHHWE W3 HIDKEIPHUBEIEHHOTO
cricka. B kagectse f(X) ucrmons3oBath nmo BeIOOpY: sh(x), x2, €*. OTpenakTupyiite B GOPMBI H TEKCT
MPOrPaMMBbI, B COOTBETCTBHU C MOJTyYCHHBIM 3aJJaHUEM.

VYCnoKHEHHBI BapWaHT 3aJaHus IS MPOABHHYTHIX CTYJEHTOB: C IOMOIIBIO PaJHOKHOIIOK
(RadioButton) nath 1moJjib30BaTe0 BO3MOKHOCTh BO BpeMs pabOThI POrpaMMbl BEIOPATh OJIHY M3 TPEX
MIPHUBEICHHBIX BBIIIC (QDYHKITHIA.

NuauBuayanbHble 3aaHus

(Fe3+3F - JF Dy, w0 Fn: SN+ G + 5, x/ 0
. i T D
1. a={(re+rf + [ v} w0 T e
[ 2. =
I:f(xj—,t:]lﬂ: . \Fix) +_1__|', x=0
. 0, ¥»=0

"f(x]: +y* +sin(p), x—y=0
3. c=4(f(x) —.L”Il: +cos{}=:|. x—330

‘,{y—f(r),‘l‘+tg:y1 x= (0.

:1.'f (x)-y) +arctg(f(x)). )y
4. d={(y—f0) +arctg(f(). y)x
((y+ fO0) +035, y=x

.r.{f(x)_ i — HenwemHoe, x30 et 0.5(x&{10
5. e=4i/2,|F(x)|. i — vemnoe. x(0 6. g=1.7 () +5. 0.1{xB05
B [rx)|.  wrase 1 21(x)7, UHTYE.
I’e F&E b0 sinfS £ (x) + 3m| G| L - Ymix
7. s=14|flx)+ 48|, 12(xb(40 8 Jj=icos3f()+5nfGll x)m
i_bf(.r)] ‘. UHTHE. |_"f':x) +m), x=m.
[27(0° +3p°. =|H ta( ()| +|g} |xgli10
9. I=4|f(x) - H. 3(x(|H] 10, k={efthe, |xglc10
‘l[_f(_\') —pl. x=|p| | S(x) +4] |xg|=10
=max[f{1‘)..\',:]__:l 5, min(f(X}+y.y-2)
= iy e N I
_Jmin(f(x). y) - max(y. £} _ max(f(x}+y +z.0z)
13. p= > : e ey e o)
(ax® +2)

- ——=f(x), 1qdx|<3,
flsintx))? +sin( £(3)). x—y=0 (x*+1)

15. c=4(f(cos(x)))+cos| F(3)). x— )0 16, a=+a +f(x). |x| =3

(y—fae()) +tg(y), x—¥0. e T oo oy
(x+2)

il re] |6 2o

|x-Hae

|x-H=10

[f(x)' -3 coslx] x+3=0
17. e=f(x)-3 _]'—coslll:'l x+ ¥}0 18 k= g
b,‘l SFET +E, x+ 20 Flx)-k,

[sin£(x)) +cos(F()). x—y =0
19. c={tg(f(x+ ), x—y)0 20. r = max{min(f(x). ¥)z)
{sin’ (F(x)) +eos* (F(3)). x— (0.

IIpakTnyeckas padora Ne 4 «CocTaBjieHHe POrPaMM HUKJINYECKOH CTPYKTYPBI»

Heas padoThl: U3yuuTh NpOCTEiIINe CPeACTBa OTIIAAKH porpaMM B cpene Visual Studio.
CocCTaBUTh U OTIAIUTH MPOTPAMMY HUKJINIECKOTO aITOPUTMA.

OnepaTopsl OpraHu3anuy HHKJI0B

[Tog UMKIOM MOHMMAETCS MHOTOKPAaTHOE BBINOJHEHHWE OJHUX M TEX YK€ OINepaTopoB MHpHU
PA3IMYHBIX 3HAYEHUAX MPOMEKYTOUHBIX JaHHBIX. UNCIIO TOBTOPEHNI MOXKET OBITh 331aHO B SBHON MIIH
HEesBHOM (hopMme.

K onepaTtopam mukia oTHOCATCS: LUKI ¢ mpexycioBueM while, nukn moctycinoBuem do while,
UK ¢ napamerpom for u mukn nepedopa foreach. PaccMoTprM HEKOTOPBIE M3 HUX.

Huka ¢ npexyciaoBueM

OmnepaTop nukia while opranu3yeT BBIIOJIHEHUE OJJHOTO OTIepaTopa (IIPOCTOrO MM COCTABHOTO)
HEU3BECTHOE 3apaHee uuciio pas. ®opmar nukia while: while (B) S; rae B — BelpaskeHHe, HCTHHHOCTD
KOTOpOro TpoBepsieTcsl (YCIIOBHE 3aBeplleHHs LHKIA); S — TEeJN0 IMKJIa — omeparop (IpOCTOW HIIH
coctaBHO#). [lepen KaXapIM BBIIOJIHEHUEM TeJa LUKJIA aHATM3UPYETCs 3HaYeHUE BhIpakeHns B: ecnn
OHO HCTHHHO, TO BBITTOJIHACTCS TEJIO IIUKJIA, U yIIPABICHHE epeIaeTCs Ha HOBTOPHYIO IIPOBEPKY YCIOBHUS
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B; ecnu 3Hauenune B 10-HO — LIMKIT 3aBepIacTCs U YIOpaBIeHUE MEpeaeTcs Ha ONepaTop, CIEAYIOMNN
3a omeparopoM S. Ecnu pesynsrar BelpaskeHHsI B okakeTcsl TOXKHBIM IIPH MEPBOH MPOBEPKE, TO TEJIO
[UKJIa HE BBITIOJHUTCS HU pazy. OTMeTHM, 4TO eciu yciioBue B Bo Bpems paboThl nukia He OyneT
U3MEHSATBCS , TO BO3MOXKHA CHUTYyallls 3alUKIMBaHUSA, TO €CThb HEBO3MOXKHOCTh BBIXOJAA M3 IIMKJIA.
[MosTOMy BHYTpPH Teda IOJDKHBI HAaXOJUTHCS OMNEPaTOphbl, MPHBOJASANIMEC K HM3MCHCHHIO 3HAYCHUS
BeIpaKeHHS B Tak, YTOOBI IIUKII MOT KOPPEKTHO 3aBEPIIUTHCS.

B kauecTBe WILTIOCTpAIlMM BBIMOJHEHUsS IHMKJIa while paccMOTpUM MpOTpaMMy BBIBOJA IIEIBIX
qrcen oT 1 710 n o HaXXaTHIO KHOTIKU Ha Gopme:

private void buttonl Click(object sender, EventArgs e){ int n = 10; //

KonnuecTBo noBTopenunit uukia int i = 1; // Hawansnoe 3nauenue while (i <=

n) // [Toka 1 MEHBIIIE WJIH PABHO N {

MessageBox.Show(i.ToString()); // [loka3siBaem i i++; / YBennunBaem i Ha 1 }}

Huxa ¢ mocrycaoBueM

Onepatop 1ukina do while Takke opraHu3yeT BBIIOJHEHHE OJHOrO oreparopa (IPOoCTOro Wiu
COCTaBHOT'0) HEM3BECTHOE 3apaHee yucio pa3. OfgHako B OTIU4YME OT nukia while ycioBue 3aBepiieHus
LIUKJIa TIPOBEPSIET-CS MOCIIe BBINOIHECHHS Tena nukia. ®opmar mnukia do while: do S while (B); roe B —
BhIpOKEHHE, NICTUHHOCTh KOTOPOTO MpoBepsieTcs (YCIIOBHE 3aBepllie-HHs IUKIA); S — TeNno IUKIa —
omneparop (mpocroii mwin 610k). CHavyaa BHIOTHICTCS OTEpaTop S, a 3aTeM aHAJIM3UPYETCsl 3HAUCHHUE
BBI-p2XXCHUSI B: eciv OHO MCTHHHO, TO YIpaBJICHUE IMEpelaeTcsl oneparopy S, €cid JOXKHO — MUK
3aBepIlaeTcs, U yIpaBlIeHHE NiepeaacTcs Ha OnepaTop, cleayro-ui 3a ycinoBueM B. Tak kak ycnoBue B
MPOBEPSIETCS MOCTIE BHIIOIHEHHS TeIa IUKJIA, TO B IIOOOM CIlTy4ae TeNO IUKIIa BBITOIHUTCS XOTS Obl OIUH
pas.

B oneparope do while, Tak xe kak u B onepatope while, BO3MOXXHa cUTyalus 3allUKIMBAHUS B
ciyuae, eciii yciosue B Bcerma OyneT octaBaTbCs HCTUHHBIM.

Huka c mapamerpom

Huka ¢ mapaMeTpoM UMEET CIAEAYIOIYIO CTPYKTYPY:

for (KuHMLIMaANH3aLKS>; <BBIPAKECHUE™>; <MOIU(PHUKAIIUSI>) <OIEpaTop>;

Wuannmanu3anusi MCronb3yercsl sl OOBSIBICHUS W/WIM MPUCBOCHUS HAYallbHBIX 3HAYCHUH
BEJIMYMHAM, HCIIOJBb3YEMBIM B IMKJIEC B KayeCTBE IapaMeTpoB (CYETYHMKOB). B 3TOil wyacTH MOKHO
3amucath HECKOJBKO OIEpaTOpoOB, pa3lieNIeHHbIX 3amsaroid. (OO0nacTbio JEHCTBUS TEPEMEHHBIX,
OOBSIBIICHHBIX YACTH WHHIIUAIU3AIMN IMKIIA, SBISICTCS UK W BIOKEHHbIC ONOoKW. VHMIManmm3anus
BBITIOJTHACTCS OJIMH Pa3 B Ha4YaJe UCIIOTHEHUS ITUKIIA.

Brlpaxkenue omnpezenseT yclIOBHE BBIMOJNHEHHS [UKIA: €CIM €ro pe3ydbTaT HMCTHHEH, IAKI
BBIMOJTHSACTCSA. ICTHHHOCTD BRIPAXKCHHUS MIPOBEPSCTCS TIePeT KX/ IbIM BBIMOJHEHHUEM TeJla IUKIIA, TAKUM
o0pa3oM, LMK C MapaMeTpoM peain30BaH Kak LUKI ¢ MpeayciioBueM. B Ojoke BelpakeHHe depes
3aIATYI0 MOXKHO 3aIMCaTh HECKOJBKO JIOTHUECKMX BBIPKEHHUIA, TOTIA 3aMsTas paBHOCHIbHA OTIepaIii
nornyeckoe U (&&).

Moaudukanus BEIMOTHACTCS MOCC KK I0H UTEPAIMH IIUKIIA U CITY)KUT OOBIYHO /IS U3MEHCHUS
napamMeTpoB IHKIa. B gacTi MoguduKanus MOKHO 3alicaTh HECKOIBKO OIIEPaToOpOB Yepe3 3aIsTyIo.

Onepatop (MPOCTOM WM COCTaBHOM) MpPEACTaBIsET coOoW Temo nukia. Jlrobas w3 yacten
oreparopa for (MHMIMANM3aNuUs, BBIpOXEHHE, MOJU(PUKAIHS, ONEepaTop) MOXKET OTCYTCTBOBATh, HO
TOUKY C 3aIITOH, ONPECISIONTYIO MO3HIINIO TPOITyCKaeMON YaCTH, HaJl0 OCTABHTh.

[Ipumep dpopmupoBaHus CTPOKH, cocTosmel u3 yrcen ot 0 10 9, pasaeneHHbIX MpodenaMu:

string s = ""; // IHuIManu3anus CTpoOKu

for (int 1= 0; 1 <= 9; i++) // [lepeuncnenue Bcex uucen s += 1.ToString() +" "; / Jobasisem
YUCIIO U MTPO0eI

MessageBox.Show(s.ToString()); / Iloka3piBaecM pe3yabTaT

JlauHbIil ipuMep paboTaet ciemyronuM oopa3oM. CHavama BEIYHCIISICTCS Ha49aIbHOE 3HAUCHUC
NEepeMEeHHON 1. 3aTeM, MOKa 3HAUYEHHE i MEHbIIEC WM PaBHO 9, BBIMOJHSIETCS TEIO LHKIA, H 3aTEM
MMOBTOPHO BBIUMCISAETCS 3HadeHue 1. Korma 3HadeHHWe i CTAaHOBUTCS OOJbINE 9, ycIoBHE — JIOKHO U
yIpaBlieHHE TiepeiacTcs 3a MpeJIebl KA.
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CpencrBa oTJIaJKH MPOrpaMm

[IpakTrueckn B KakKIOH BHOBb HAIMCAaHHOW IIpOrpaMMe IIOCe 3amycka OOHapy>KHBArOTCS
omnOku. OMmUOKKH MEepBOro ypoBHSA (OLMIMOKM KOMIIMJISILIMM) CBSA3aHbI C HEMPABHIIbHOM 3allHMChIO
omepatopoB (opdorpaduueckue, cuHTakcudeckue). I[lpu oOHapykeHHH OIIMOOK KOMITHISTOP
(hopMHUpPYET CIIMCOK, KOTOPBIA OTOOpa-kaeTcs Mo 3aBepiiucHui0 Kommuisaiuu (puc. 4.1). Ilpu stom
BO3MOXCH TOJILKO 3aITyCK MPOrpaMMbl, KOTOpas OblIa YCIEITHO CKOMITMIMPOBAHA JUIS MPe-AbIIyIei
BEPCHH MTPOTPAMMBL.

Q Oumbok:2 | I\ Mpegynpexcaennii: 0 || (i) CooBruenmis: 0

Onucanne ®aiin Crpoka
@ 1 McnonssoeaHne NoKaneHOi NEPEMERHOR "U”, KOTOPOI HE NPUCBOEHD 3HAYEHNE Forml.cs 45

@ 2 Apryment oTcyTcTByET Forml.cs 35

Puc. 4.1. OKHO €O CIIMCKOM OIIMOOK KOMITHISALIMH

[Ipu BEIABIIEHUH OMIHOOK KOMIWISIIIFY B HIDKHEH YaCTH SKpaHa MOSBIISETCS TEKCTOBOE OKHO (CM.
puc. 4.1), comeprkainee cBeneHUst 000 BceX oIIMOKaX, HaiiIeHHBIX B poekTe. Kaxias cTpoka 3Toro okHa
COJICPKUT UM (paiisia, B KOTOPOM HaiiieHa OIIMOKa, HOMEP CTPOKH C OITUOKON 1 XapakTep omuoku. J{is
OBICTPOro IMepexoja K HMHTEPECYIOIICH OIMMOKe HEeOOXOMUMO IBaXIbl IICIKHYTh Ha CTPOKE C ee
omucanueM. Cnenyer oOpaTuTh BHUMaHUE HA TO, YTO OJJHA OIIMOKA MOXKET MOBJIEYb 3a c000i apyrue,
KOTOpBIC HMCYE3HYT IPU €€ HCIpaBicHUH. [103TOMYy HEOOXOAUMO HCIIPABIATh MX IMOCIEI0BATEILHO,
CBEpPXY BHU3 U, MIOCJI€ UCIPABJICHUS KaXI0W — KOMIIMJIMPOBATh MPOrpaMMy CHOBA.

OmmoOKu BTOPOTro ypOoBHS (OIMTMOKY BBITIOJIHEHUS ) CBS3aHBI C OITHOKaMH BBIOPaHHOTO aJlTOPUTMAa
pEIIeHNs WIH ¢ HEMPaBUIHLHOW MPOTPaMMHOMN peanu3anyeld aaropuTMa. DTH ONTHOKH MPOSBIISIOTCS B
TOM, UTO PE3yIbTaT pacueTa OKa3bIBaCTCSI HEBEPHBIM JIMOO MTPOUCXOIUT IEPEIIOTHCHUE, JISTICHIE Ha HOJIb
u n1p. [loaTOMy nepes ucnonb30BaHUEM OTIKEHHON MPOTPaMMBI €€ Hal0 MPOTECTUPOBATh, T. €. CACIATh
MIPOCUYETHI TIPY TAKMX KOMOWHAIIUSX HCXOIHBIX TaHHBIX, I KOTOPBIX 3apaHee N3BECTEH pe3yiabTaT. Eciu
TECTOBBIC PACUCTHl YKA3hIBAIOT Ha OIIMOKY, TO JJIsS €€ MOHCKAa CJIEIyeT HCIOIb30BaTh BCTPOCHHBIC
CpEACTBA OTIAAKH CPEIbl IPOrPaMMHUPOBAHUSL.

1. mpocreiimeM ciaydae Uil JIOKAJIW3AMH MECTa OIMHOKA PEKOMEHIYeTCS TIOCTyIaTh
cienyrmuM o0pa3oM. B OkHe pemakTUpoOBaHHMS TEKCTa YCTAaHOBUTh TOYKY OCTaHOBA Tepes
MOJTIO3PUTEIBHBIM YYaCTKOM, KOTOpPasl MO3BOJIUT OCTAHOBHUTH BBITIOJHEHHE MPOTPaMMBI H Jjayiee 0oJjee
JIETATBHO CIICTUTH 3a XOJOM padOTHI ONEPATOPOB M M3MEHEHUEM 3HAYCHHMH NepeMEeHHBIX. JIJIs 3TOTO
JIOCTAaTOYHO B OKHE PENAaKTHPOBAHUS KOJa IIECTKHYTh CIEBa OT HYXHOU CTpo-ku. B pesynbrare uero
JlaHHas CTpOKa OymeT BbIJIEJICHA KPACHBIM (puc. 4.2).

double 2 - Convert. TaDouble(textRoxs. Text):

// BSOg MCXOQHHX JaHHHX W WX BHECL B OKHO PesyneTaTes

textBox4.Text = "PesyneTaTel paboTw nporpamws cT. TeTposa W.M. " + Er

textBoxd. Text += + textBoxl.Text

textBoxd.Text += "Mpu ¥ = " + textBox2.Text +

textBox4.Text += "Mipn Z = "
@

if (radicButton2.Checked) n = 1; else n = 2;

double u;‘

switch (n)

{

Na lene %
.NewLine;

case 8:
if ((z - x) == 0) u =y * Math.Sin(x) * Math.5i
else if ((z - x) < @) u = y*Math.Exp(Math.51

Puc. 4.2. ®parMeHT KoAa ¢ TOUKOM OCTaHOBA

[Ipu BBIMONHEHWW MTPOTpaMMBI M JOCTIDKEHUS YCTAHOBICGHHOW TOYKH Nporpamma Oyaer
OCTaHOBJICHA, W Jiajiee MOXHO BBITIOJHATH KOJ| 1O maram ¢ nomomipto koMann Otnanka — Illar ¢
00xooMm (6e3 3axona B metobl) win Otinanka — [llar ¢ 3axomom (¢ 3axo10M B MeToabl) (puc. 4.3).

textBox4.Text += "Mpn Z = " + textBox3.Text + Environment.NewlLine;
o

if (radioButton2.Checked) n = 1;

else if (radioButton3.Checked) n = 2;

double u;

switch (n)

{

case @:
= if ((z - x) == @) u = y * Math.Sin(x) * Math.Sin(x) + z;
i g else if ((z - ) < 8) b = y*Math.Exp(Math.Sin(x)) - z;

else u = y*Math.Sin(Math.Sin(x)) + z;
texthx4.Text += "U = " + Convert.ToString(u) + Environment

Puc. 4.3. OTamka mporpamMmsI
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KenteiM 1IBETOM BBIAEISIETCS ONIEPaTOP, KOTOPBIK OyAET BBHINOJIHEH. 3HAUCHHE IEPEMEHHBIX BO
BpeMs1 BHIIOJIHEHUS MOJKHO YBHIIETh, HABEIA HA HUX Kypcop. s mpekpaliieHust OTIaAKH U OCTaHOBKH
MIPOrpaMMBbl HY)KHO BBITIOJTHATH KOMaHy MeHI0 OTiagaka — OCTaHOBHUTH OTJIAIKY.

Jnist morcka anrOpUTMHUYECKUX OLIMOOK MOXHO KOHTPOJIHMPOBATH 3HAUECHHUS MPOMENKYTOUYHBIX
MIEPEMEHHBIX Ha KaXKJOM II1are BHITIOIHEHHUS MTOJI03PUTEIHHOTO KOJ]a M CPAaBHUBATH UX C PE3YJIbTaTaMH,
MOTy4YE€HHBIMHU BPYYHYIO.

IMopsok BINOJIHEHUS 3a1aHMS

3amanue: BBIYHMCINTE W BBIBECTH Ha 3KpaH TaOjuiy 3HaueHUH pyHk-1mu y = a‘In(x) npu X,
M3MEHSIOLEMCS OT Xo [0 Xk € Iarom dx, a — KOHCTaHTa.

[Tanens auanora mpencrasieHa Ha puc. 4.4. Tekct o0paboTurka Haxka-THsI KHONIKA Beruucaurs
TIPHUBEJICH HIKE.

private void buttonl_Click(object sender, EventArgs e){

/ CunThiBaHNE HAYaJIbHBIX 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 Beimoaama ct. UBaHoB ML.A." +Environment.NewLine;

1. Hukn aus Tabyaupoanus Gyukuuu 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. NewLine; x = x

+dx;}}
[ocre oTaaaKu IporpaMmebl CeIyeT MIPOBEPUTH IPABUIBHOCTL Pa0OTHI TPOrPaMMbI ¢ TIOMOIIBIO

KOHTPOJIbHOI'O MpuMeEpa (CM. puc. 44) VYcranoBure TOYKY OCTaHOBa Ha OmepaTrop mnepca LUKIOM U
3aITyCTUTE MIPOTrpaMMmy . Ilocne momamanus Ha TOYKY OCTAaHOBKH, BBIIIOJIHUTE IIOMIAroBO IIporpamMmy u
Ipo- CJ'IC,I[I/ITC KaK MCHAIOTCA BCC ICPCMCHHBIC B IIPOLECCE BLIITIOJIHCHU.

o5l TaSyanposanMe dyHKLMA L == | = |ﬁj

>*0 = |1
XKk= 4
Dx= 0.2
A= 0,75

PaboTy BeinonHmn cT. MeaHoe M_AC

=0,136741167595466
0,25235417746591

=0,352502721934302
=0,440839998676539
.519860385419855
=0
=0

,591343020273203
G5G601553015425

2

Boiymcnnte J

e o

Puc. 4.4. OxHO nporpaMMbl JyIst TaOyTUPOBaHUS ()YHKIHH

3agaHue HA MPAKTHYECKYI0 padoTy

CocTaBbTe IporpamMmy TaOyJIupoBaHus (QYHKIMH Y(X), BRIBSAWTE Ha dKpaH 3HAYCHUS X U y(X) .
HyxHbIil BapuaHT 3aJjaHusi BBIOGPHUTE M3 HIDKEIPUBEICHHOTO CIUCKA MO YKa3aHUIO IPEToJiaBaTelis.
OTKOPPEKTUPYITE IIEMEHTHI YITPABICHUS B JOPME B COOTBETCTBUH CO CBOUM BapUaHTOM 3aJ[aHUsI.
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HNuauBuayanbHbIE 3a1aHUS

1)

3)

3)

7

9)

11)

13)

15)

17)

19)

v=10"be / x + cosva'x,
X =—1.9.x, =3.5.dx=0.5;
a=—-125b=-15c=0.75;

y=10"ax’tg(a — bx),
X, =—0.3x, =2.5dx=0.05;
a=102b=12%

v=x"+cos(2+x’ —d).
x, =4.6:x, =58:dx=02;
d=13%

y=9(x+15vx’ +1°).
X, =—24x, =ldz=02;
b=25

v=0.0025bx* + Vx + ¥,
x, =—Lx, =4dx=05;
b=23:

y=x+./|x° +a—be“,

i

]
y
Xy =—4x, =—062;dx =-02;
a=0.1;

3«'=|X _bll.z _.-'|b1 _x3‘3:2 +ln.|x —b|,.

x, =—0.73x, =-1.73dx=-0.1;
b=-2;

y=10"}x["" +1njx + b,
x,=1.75x, =-25,dx =-025;

b=334;

5

4)

6)

8)

10)

12)

14)

16)

y=12(abye" +x.

% =075 x, =—1.5dc=—0053;

a=15%5=12;

y =ax’ +cos’(x’ —b).

Xy =33x%, =103dx =025
a=135b=-625

y=x" +tg(5x+b/x).

x; =-13%x, =-25de=-05;
b=-0.8;

v=9x" +sin(57.2 4 x).
x =—0.13x=-205dc=-02;

v =x-sm(+x +b-0.0084),
X, =—2.05%, =-3.05:dx=-02;
b=34:

v=9(x* +b )igx.
Xp=lx, =22:dx=02;

b=32;

y=(x" -b)n(x" +12.7),
x,=025x, =52;dx=03;
b=0.8;

y= 15.28|x R cc-s(].ﬂ.|x| +b).
x,=123%, =2 4dx=-03;
b=126:

v =0.00084(lnx["* +b)/(x? +3.82).18) y=08-10"(x* +b>)""%,

Xy =—235x, =—2:dx =005
b=T742;

v = (In(sin(x’ + 0.0025)))"* + 0.8-10~°

1 =012:x, =0.64:dx=0.2;
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x, =—005x%, =0.15%dx=0.0L
b=06.74;

"20) y=a+xcos(x+e).

X, =3.62;x, =15.62:dx = 0.5
a=041



IIpakTHyeckast padora Ne 5 «O0padoTka omHOMepHBIX MaccHBOB. O0padoTKa IBYMEpPHBIX
MAacCHBOB»

OnHoMepHbIEe MACCHBBI

Heas padorpi: M3yunTh crocoObl MOMydeHHs clydalHbIX uuces. Hamucate mporpamMmy Uist
paboTHI C OTHOMEPHBIMH MAaCCHBAMH.

Pabora ¢ maccuBamu

MaccuB — HabOp 37I€MEHTOB OJHOTO M TOTO )K€ THITa, 00bETUHEHHBIX OOIIUM UMEHEM. MacCHBBI
B C# MOXHO HCHOJB30BATh [0 AHAJOTHH C TeM, KaK OHHU FHCIOJB3YIOTCS B JPYTHX S3BIKAX
nporpamMmmupoBanusi. OpHako C#-MacCMBBI HMEIOT CYHICCTBEHHBIC OTJIHWYHSA: OHH OTHOCATCA K
CCBUIOYHBIM THIIAM JAHHBIX, OOJiee TOr0 — peajn30BaHbl KaK OOBEKTh.. (DAKTUUECKHM WUMS MaccuBa
SIBIISICTCS  CCBUIKOM Ha 00NacTh Kydd (AMHAMHYECKOH MaMsTH), B KOTOPOH IOCIIEIOBATEIBEHO
pasmemaercss HabOp AIIEMEHTOB ONPEACICHHOTO TUIMA. BrieneHre naMsITH Mol SIEMEHTBI TPOUCXOUT
Ha JTale WHUIMAIU3aIii MacCcuBa. A 3a OCBOOOXK/IEHHEM MaMATH CIEIUT CHCTeMa COOPKH Mycopa —
HEHCIOIb3yeMbIe MACCUBBI ABTOMATHUECKN YTHIM3UPYIOTCS JAaHHON CUCTEMOH.

PaccmoTpum B manHO# nabopaTtopHoii paboTe ogHOMEpHBIE MacCUBBl. OHOMEPHBI MacCUB —
3TO (PUKCUPOBAHHOE KOJIUYECTBO AJIEMEHTOB OJHOTO M TOTO K€ THIA, O0hEINHEHHBIX OOIINM HMEHEM,
I7ie KaXKIIbIi 2JIEMEHT UMeeT cBoil Homep. Hymepanus anemenToB MaccuBa B C# HauMHaeTcs ¢ HyJIs, TO
€CTh €CJT MaCCHB COCTOMT U3 10 3JIEMEHTOB, TO €ro AJIEMEHTHI OYIAyT UMETh ciemyrontue Homepa: 0, 1,
2,3,4,5,6,7,8,09.

OnnomepHsblii MaccuB B C# peanmusyeTcs Kak OOBEKT, TIOTOMY €r0 CO3JaHHE MpPEACTaBISCT
co0oif IByxcTymeH4aTsiii mporecc. CHadana OOBSBIAETCS CCHUTIOYHAS MEpeMeHHas Ha MacCHB, 3aTeM
BBIJIETISIETCS TaMATh TIOJ] TpeOyeMoe KOJIHMUYECTBO IEMEHTOB 0a30BOT0 THIIA, M CCHUTOYHON MEPEeMEHHOM
NPUCBAMBAETCS apec HyJIEBOTO IEMEHTa B MaccuBe. ba3oBblil THIT ompenenseT THIT JaHHBIX KaXI0To
aneMeHTa MaccuBa. KondecTBo 3J1IeMeHTOB, KOTOpbIE OYAyT XpaHUTHCA B MACCHBE, OTPEICIISIET pa3Mep
MaccuBa.

B o6mem ciydae npouecc 0ObsABICHUS IEPEMEHHON THUIIA MACCUB U BBIICTIEHHUE HEO0XO0ANMOT0O
o0Bpema maMsTH MOXKET ObITh pa3aeneH. KpoMe Toro, Ha 3Tare 0ObSIBICHUS MacCHBA MOXKHO TPOU3BECTH
ero nHULIManu3anuio. [loatoMy ams 00bsSIBICHHS OAHOMEPHOTO MacCUBa MOXKET MCIIOIb30BATHCS OHA U3
cieayromux GopM 3aIuCH: TUTI[ | IMS_MacCHBa;

B sToM ciyuae onmchIBaeTCs CChUTKA HA OJHOMEPHBIM MacCUB, KOTOpast

B JajibHEWIIEM MOKET ObITh MCIOJBb30BaHA AJIS aApecaldy Ha YXKe CYIIECTBYIOIIUHA MacCHUB.
Pa3mep maccuBa npu TakoM 0OBSBICHHUN HE 3amaercs. [Ipumep, B KOTOPOM OOBSBIISIETCS MAaCCHB IIEITBIX
YHuCes ¢ UMEHeM a: int[] a;

Hpyras ¢popma 0OBABICHUS MacCUBa BKIIOYACT U €T0 WHULIUAIN3AIUIO YKa3aHHBIM KOJIMYECTBOM
3JIEMEHTOB: THII[| UMsI_MacCHBa = New THII[pa3Mep];

B stom citydae 00OBsBISIETCS OMHOMEPHBI MACCHB YKa3aHHOTO THIIA M BBIACISAETCS MaMATh MO
yKa3aHHOE KOJHMYECTBO 3JEMEHTOB. AJpec AAaHHON 00JacTh HaMATH 3alHCHIBACTCS B CCHUIOYHYIO
MEPEeMEHHYI0. DJIEMEHTHI MacCHBa MHULINATH3UPYIOTCS 3HAUSHUSIMH, KOTOPBIE 10 YMOJTYaHUIO MTPUHATHI
JUTS JAHHOTO THIIAa: MACCHUBBI YMCIIOBBIX THIIOB MHUIMAIH3UPYIOTCS HYJISIMHU, CTPOKOBBIE IIEPEMEHHBIC —
MYCTBIMH CTPOKaMH, CHMBOJIBI — MpoOenaMu, 00BbEKThI CChIIIOYHBIX THUIOB — 3HaueHueM null. TIpumep
Takoro oObsBiIcHH: int[] a = new int[10]; 3meck BBAENsACeTCS TaMATh oA 10 37eMeHTOoB THIIA int.

Hakonen, tperssi ¢opma 3ammcu [JaeT BO3MOXKHOCTH Cpa3y WHHLIHAIW3UPOBAaTh MAacCHB
KOHKPETHBIMH 3HAUCHUSIMU: THII[| UMsI_MaccuBa = {CIIUCOK MHULUATU3ALNH } ;

IIpu Takoil 3amucu BBIIENIAETCS MaMATh IOJI OJHOMEPHBIA MAacCUB, Pa3MEPHOCTb KOTOPOTO
COOTBETCTBYET KOJMUECTBY DJIEMEHTOB B CITUCKE MHULIMATU3AMN. AAPEC ITOM 00IaCTH MaMSITH 3aIucaH
B CCBUIOYHYIO NIEpEMEHHYI0. 3Hade-HHe 3JIEMEHTOB MacCHBa COOTBETCTBYET CIIMCKY MHUIIMATU3AINU.
IIpumep: int[]a={0,1,2,3 };

B nanHoM cirydae OyzeT co3maH MacCcHB a, COCTOSIINH U3 YETHIPEX DIIEMEHTOB, U KayKAbIH 3JIeMEHT
OyIeT MHUINATN3UPOBaH OYePETHBIM 3HAUCHHNEM U3 CIIHCKA.

ObpariieHre K aIeMeHTaM MacCHBa MPOUCXOANT C TIOMOIIBIO MHIEKCA: IJIsl TOTO HY)KHO YKa3aTh
MMsI MaccrBa U B KBaJpaTHBIX ckoOKax — ero Homep. Hanpumep: a[0], b[10], c[i]. CnexyeT mOMHHTE, 4TO
HyMeparysi JIEMEHTOB HAYMHAETCS C HyIs!
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Tak kak MaccuB mpeacTaBisieT co0oil HaOOp 3MEMEHTOB, OOBEAMHEHHBIX OOIIUM HUMEHEM, TO
00paboTka MaccuBa 0OBIYHO IPOU3BOAUTCS B IMK-Jie. Hammpumep: int[] myArray = {0, 1, 2, 3,4, 5,6, 7,
8,9 }; for (int1=0; 1 < 10; i++) MessageBox.Show(myArray[i]);

Cay4aiinble ynciaa

OnHUM U3 CIOCOO0B MHUIMAIN3AIMA MACCHBA SIBIISICTCS 33JJaHHUE DIIEMEHTOB Yepe3 clyvaiiHble
gucna. J{ms paboTsl co cirydallHEIMU YHCIIAMH HCTIONB3YIOT Kilace Random. Merox Random.Next co3maer
ciydaifHOe 4HCJI0 B JUana3oHe 3HAUYCHWH OT HyJSl 10 MaKCHMalbHOTO 3HAYEHUs THMa int (ero MOXKHO
y3HATh ¢ TOMOIIEI0 cBoicTBa Int32.MaxValue). Jlis co3manust cirydaifHOTo 9ncia B AWAa30HE OT HYJISA
JO  Kakoro-nubo JApYyroro TMOJIOKUTEIBHOTO  YHCIa  HWCIONB3YyeTCs  Ieperpy3ka  Merona
Random.Next(Int32) — eanHCTBEHHBIN TapaMeTp METOa YKa3bIBaeT BEPXHIOIO TPAHUILY AHANla30Ha, cama
rpaHdIla B JAWama3oH He BKIo4aerca. [lig co3maHws ciiydallHOTO dYWCia B APYroM JHara3oHe
ucronb3yercs neperpyska meroga Random.Next(Int32, Int32) — mepBblii apryMeHT 3afaeT HIKHIOIO
TPaHUITy JUara3oHa, a BTOPOH — BEPXHIOIO.

Ilopsinok BbINOTHEHNS HHAUBUIYAJILHOIO 321aHHUSA

Co3spaiite popMy ¢ 21eMeHTaMH yIIpaBIeHUs, KaK OKa3aHo Ha puc. 5.1. OnuiunTe o JHOMEPHBII
maccuB. Co3znaiite 00paOOTUMKH COOBITHS I KHOMNOK (KOI mpuBeAeH Hrbke). JlaHHas mporpamma
3aMeHseT Bce OTpHLATENbHbIE Yncia HymaMu. [IpoTecTupyiiTe NpaBUIIBHOCTD BBITIOJIHEHHUS TPOTPAMMEI.
Moaudunupyiite mporpaMmy B COOTBETCTBHH C HHANBUAYAILHBIM 3a1aHHUCM.

/l I'mo0aspHas mepeMeHHas BUIHA BceM MeToaaM int[] Mas = new int[15];

// 3anojiHeHNEe UCXOIHOTO MacCHUBa

private void buttonl Click(object sender, EventArgs e){ //

OuuiaeM 3jeMeHT yrpasienus listBox1.Items.Clear();

/ Wununanu3upyem Kiacc CIydyaiHbIX YUCel

Random rand = new Random();

/I Tenepupyem u BbiBoguM 15 anmementoB for (int 1 = 0; i < 15; i++){ Mas[i] =

rand.Next(-50, 50);

listBox1.Items.Add("Mas[" + i.ToString() + "] =" + Mas[i].ToString());} }

/l 3aMeHa OTpHUIATEIbHBIX SJIEMEHTOB HYJIIMHU

private void button2 Click(object sender, EventArgs e){ //

Ounmiaem snemenT ynpasnenus listBox2.Items.Clear();

!l Oo6pabarbiBaeM Bce anmeMenTsl for (inti1=0; 1< 15; i++){ if

(Mas[i] < 0) Mas[i] = 0;

listBox2.Items.Add("Mas[" + Convert. ToString(i) +"] =" + Mas[i].ToString());} }

ol OaHOMEDHBIE MaCcCWUBbI - O
McxoagHBIA Maccne: MonyYeHHBIA MaccKe:
Mas[0] = 36 Mas[0] = 36
Mas[1] = -6 Mas=[1] = O
Mas[2] = -20 Mas[2] = D
MMas[3] = 9 Mas[3] =9
Mas[4] = 37 Mas[4] = 37
Mas[3] = -23 Mas[53] = D
Mas[&] = -27 Mas[6] = 0
Mas[7] = 40 MMas[7] = 40
Mas[8] = 26 Mas[8] = 26
Mas[9] = 5 Mas[9] = 5
Mas[10] = -14 Mas[10] = 0
Mas[11] = -20 Mas[11] = 0
Mas[12] = 35 Mas[12] = 35
Mas[13] = 20 Mas[13] = 20
Mas[14] = -8 Mas[14] = 0
3anocnHWUTE | 3araeHa

Puc. 5.1. OxHO TIpOrpaMMBbl 11T PaObOTHI ¢ OTHOMEPHBIMA MacCHBAMH
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3agaHue Ha MPAKTHYeCKYI0 padoTy UHAMBHAYAJIBHBIE 32JaHUS

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

B maccuBe u3 20 menpIx uncen HAWTH HAUOONBIIUI AIEMEHT M MOMEHSATh €ro MECTaMH C
TIEPBBIM JIEMEHTOM.

B maccuBe u3 10 menbix yucesl HaWTH HaMMEHBIIUHM 3JEMEHT M MOMEHSTh €r0 MECTaMH C
MIPEINOCIIeTHUM DIIEMEHTOM.

Han maccuB F, comepskamuii 18 37meMeHTOB. BBEIYHCIHTE W BBIBECTH JJIEMEHTHI HOBOTO
MaccuBa 1o popmyine p; = 0.13f3 — 2.5, + 8. BelBecTH OTpHIIATENLHBIE SIEMEHTHI MACCHBA

P.

B maccuBe R, comepkamieM 25 31eMEHTOB, 3aMEHUTH 3HAUCHUS OTPHUIATEIIBHBIX dJIEMEHTOB
KBaJlpaTaMy 3HAYCHH, 3HAYCHUS MOJIOKUTCIHHBIX YBEIUYNUTh Ha 7, a HYyJIEBHIC 3HAUCHUS
ocTaBUTH O€3 m3MeHeHus1. BeiBectn maccus R.

Jan maccuB A menbix gmcen, coaepxamiuii 30 3eMeHTOB. BEIMHUCINTD 1 BEIBECTH CyMMY TE€X
3JIEMEHTOB, KOTOPBIC KPATHHI 5.

Jan maccuB A mienbix umcedn, coaepxamtuii 30 3eMeHTOB. BEIMHUCINTD 1 BEIBECTH CyMMY TE€X
3JIEMEHTOB, KOTOPbIE HEUETHHI U OTPUILIATEIbHEI.

Han maccuB A nensix yucen, cogepxkamuii 30 aneMeHToB. BEIUUCTUTE U BEIBECTH KOJIUYECTBO
¥ CyMMY T€X 3JIEMEHTOB, KOTOPBIE ICTSATCS Ha 5 U He Jenarcs Ha 7.

JaH MaccuB A BEILECTBEHHBIX YUCEN, COACPKALIUN 25 3IEMEHTOB. BHIYUCINUTE U BBIBECTH
YUCJIO OTPULIATEIBHBIX JIEMEHTOB U YHCIIO YWICHOB, MPUHAAJICKAIIMUX OTpe3Ky [1,2].

Jlan MaccuB Z TIENBIX YHCEeN, comepkamuid 35 351eMeHTOB. BeraucenuTs u BeiBecTH R = S + P,
rae S — CyMMa YETHBIX 3JIEMEHTOB, MEHbIIUX 3, P — mpousBeeHnE HEUETHBIX SJEMEHTOB,
Oompmux 1.

Jan maccuB Q HaTtypalbHBIX umcen, coxepxkammii 20 3meMeHTOB. HailTh W BhIBeCTH Te
3JIEMEHTHI, KOTOPHIC NMPHU ACICHUU Ha 7 NAl0T ocTaTok 1,2 mim 5.

Jan maccus, comepkamuii 10 31eMeHTOB. BRIUUCINTS IPON3BEACHHE JIEMEHTOB, CTOSIIAX
MoCie TIEPBOTO OTPHUIATEIBHOTO DJeMEeHTa. BBIBECTH HCXOIHBIA MAacCHB W PE3yNbTaT
BBIYHCIICHUM.

Jan maccuB, comepkamuii 14 371eMEHTOB. BBRIUUCIHTH CyMMY 3JEMEHTOB, CTOSIIHX [0
MIEPBOTO OTPHUIIATEIHHOTO 3JIEMEHTa. BBIBECTH MCXOIHBII MACCUB M PE3yIbTAT BEIYHNCICHUN.
Haun maccus, cogepskamuii 12 sneMeHToB. Bee ueTHbIE 3IeMEHTHI CI0KUTh, BHIBECTH MAaCCHUB
Y pe3ynbTar.

Jan maccuB, comepxarmuii 15 3meMeHTOB. Bce MonoKWTENbHBIC JJIEMEHTHI BO3BECTH B
KBaJIpar, a OTPULIATEIIbHBIC YMHOXKHTH Ha 2. BRIBECTH HCXOTHBIN U TIOTYYCHHBIH MACCUB.
Jan maccuB, comepamuii 14 snemeHToB. Bee oTpuriaTenbHBIE 2JIEMEHTHI 3aMEHUTH Ha 3.
BriBecT UCXOAHBIN U MOTYUYEHHBIM MaCCHB.

MaccuB 3aaH JaTYMKOM CIIy4aWHBIX 4ucesl Ha MHTepBaie [—33, 66]. Haiitn HanmeHbIINH
HEYETHBIN JIEMEHT.

PazpaboraTth nporpamMmy, BBIBOJSIIYIO KOJIHYECTBO MaKCHUMAIbHBIX 3JICMCHTOB B MACCUBE U3
MATUICCATH IEIOYUCICHHBIX AJIEMEHTOB.

Pazpaborats mporpamMmy, MUKJIMYECKH CIIBUTAIOIIYIO 3JIEMEHTHI IEJIOYMCICHHOTO MacCHBa
BleBo. HyneBol »1meMeHT MaccuBa CTAaBUTCS Ha IOCIEIHEE MECTO, OCTAIbHBIC SJIEMEHTHI
CIBUTAIOTCS BJIEBO Ha OAHY MO3UIMIO. 3aNPEeIaeTCsl UCIIOIb30BaTh BTOPOM MaCCHUB.

JaHo naBa MaccuMBa ¢ HEYOBIBAIONIMMH [ENBIMH YHCiIaMH. Hanummure mporpammy,
(hopMHUPYIOIITYI0 HOBBIH MacCHB M3 3JIEMEHTOB IIEPBBIX IBYX. B pe3ynbTupyromieM MaccuBe He
JIOJKHO OBITh OIMHAKOBBIX 3JIEMEHTOB.

Jan maccuB 1iensix gncen u3 30 anemenToB. HalinTe Bce JIOKaTbHBIE MAKCUMYMBI. (DJIeMEHT
SIBIIICTCS JIOKATBHBIM MaKCUMYyMOM, €CITH OH HE UMEET cOoceieH, OOIBIINX, YeM OH CaM).

MHoroMepHbIe MACCHBBI
Ienb padoThl: U3y4uTh CBOMCTBA 31eMeHTa yrpasienus DataGridView. Hanucats nporpammy ¢
UCTIOJB30BAaHUEM JBYXMEPHBIX MacCHUBOB.
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JByxMepHbIe MacCHBBI

MHoroMepHble MacCHBBI WMEIOT 0ojiee OAHOTO H3MepeHHus. Yamie BCEro MCIONb3YIOTCS
JIByMEpHBbIE MAaCCHBBI, KOTOPBbIE MPEACTaBIAIOT co00i TabOmwmbl. Kakaplii 5I€MEHT TaKoro MaccuBa
UMeeT JBa MHJCKCa, NEPBBI ONMpenesieT HOMEpP CTPOKH, BTOPOH — HOMEp CTONOLa, Ha MepecedeHUH
KOTOPBIX HAXOAUTCS neMeHT. Hymepanus cTpok u cTonb1oB HaunHaeTcs ¢ Hyls. OObSIBUTD IBYMEPHBIH
MacCHB MOXXHO OJTHUM M3 MPEIJI0KEHHBIX CITOCOOO0B!

TUI[,] UMSI_MacCHUBa;

THI[,] IMsI_MaccuBa = new Tun|[pa3mepl, pazmep?2];

THI[,] IMsI_MaccuBa = {{3JEMEHTHI 1-0U CTPOKH}, ..., {DIEMEHTHI N-0¥ CTPOKHU} }; THII[,]

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

<, {DIIEMEHTHI N-OH CTPOKH} };

8. KadecTBe MpUMeEpa PacCMOTPUM KO, KOTOPBIH CTPOHUT «TaONHIly YMHOXKEHHS» — KaKaas
siueiika OyaeT conepXarh 3HAUCHHE, PaBHOE MPOU3BEACHUIO HOMepa CTPOKHM M HOMepa cronoma: 9.
OO0ObsBIEHHE IBYyXMEPHOro MaccuBa int[,] mul = new int[10,10];

10. 3anmonHeHue MaccuBa

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

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

mulli, j] =1 * ;

JuemenT ynpasienus DataGridView

[Ipu pabore ¢ ABYXMEpPHBIMA MAacCHBAaMH BBOJ M BBIBOJ HWH(OpMAIMd Ha JKpaH yI00HO
OpraHHW30BBIBATh B BHJE TaOmHIl. DneMeHT ynpaeieHus DataGridView MoxkeT ObITh UCTIOJIB30BaH IS
oroOpaxeHnst HHGOpPMAIIUU B BUJIC IByMEPHOU TaOmuipl. [l oOpalleHus K siueiike B 3TOM 3JIEMEHTE
HE0OX0AMMO yKa3aTh HOMEpP CTPOKH U HOMep cToioO1a. Hampumep:

dataGridView1.Rows[2].Cells[7].Value = "*";

DTOT KOJ 3alHIIET BO BTOPYIO CTPOKY M CEABMOM CTONOEI] 3HAK 3BE3/IOUKH.

Iopsinok BbINOTHEHHS 3aJaHUS

14. Xo/e BBINMOJHEHUS 33/IaHUsl HY)KHO CO3/[aTh MPOrpamMMy ISl ONPE/IeICHUs IeIIOUUCIICHHOM
MatpuIlsl 15x15. Pa3zpaborats 00pabOTINK KHOTIKH, KOTOPKIH OyAeT MCKAaTh MUHAMAJILHBIN 3JIEMEHT Ha
JIOTIOJTHUTENBHOM TUaroHalid MaTpuIlbl. Pe3ynbTaT BEIBECTH B TEKCTOBOE IOJIE.

OKHO nporpaMMsl MPUBEAEHO Ha pUc. 5.2.

Tekct 06paboTunka COOBITHS HAXKATHS HA KHOTIKY CIICAYET HIKE.
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[ MyCcK Pesynetat: 66

Puc. 5.2. OxHo mporpaMMsl ajisi paboThI ¢ ABYyXMEPHBIM MacCHUBOM private
void buttonl_Click(object sender, EventArgs e)
{
dataGridView1.RowCount = 15; // Kon-Bo cTpok
dataGridViewl.ColumnCount = 15; // Kom-Bo cronbmoB int[,] a = new int[15,15]; //
Mannmanu3upyeM MaccuB int i,j;

//3anonHsieM MaTpully ciay4aiiHbIMU yrciamu Random rand = new Random();
for (i=0; 1 < 15; i++) for (j = 0; j < 15; j++) a[i,j] = rand.Next(-100, 100);
1. BriBoaum matpuity B dataGridView1 for (1= 0;1 < 15; it++)

for (j=0;j <15;j+1)

dataGridView1.Rows[i].Cells[j].Value = a[i, j]. ToString();

2. Tlonck MakCHMAaJILHOTO 3JICMCHTA

3. Ha JONOJIHUTEIBbHOM Auaronanu int m = int.MinValue; for
(i=0;i<15;i++)if (a[i, 14 —i] > m) m=a[i, 14 —i];

1. BEIBOJTUM PE3YJIBTAT

textBox1.Text = Convert. ToString(m); }

3agaHue Ha MpaKTHYecKyIo padoty UHanBUIYya bHbIE 3a1aHUSA

1. [Jana matpuria A(3,4). HailiTn HaUMEHBIIINH JIEMEHT B KOXKI0H CTPOKE MaTpHUIlbl. BeiBecT
WCXOJHYIO MaTPUILy U Pe3yJIbTaThl BEIYNCICHUH.

2. Hana matpuna A(3,3). Boruncnuts cymMMy BTOpOH CTPOKH M HPOM3BEICHHE IIEPBOTO
cTonbna. BeiBecTH HCXOIHYIO MaTPHILy U pe3yabTaThl BEIYHCICHUH.

3. Brraucauts cymmy S aneMeHToB raaBHOM auaronanu Matpuisl B(10,10). Ecou S>10, To
MCXOIHYIO MaTpHIly Tpeobpa3oBath mo popmyiie bij = by + 13.5; eciiu S<=10, 10 bij = bi* — 1.5. Beiectu
cyMMy S ¥ TIpeoOpa3oBaHHYIO MaTPHILY.

4. Hana matpuria F(15,15). BeiBecTr HOMEp U cpeiHee apupMETHIECKOE JIIEMEHTOB CTPOKH,
HaunHaromeics ¢ 1. Ecnu Takoii cTpoku HET, TO BBIBECTH cooOIieHrne «CTpOKH HET.
5. Hana marpunia F(7,7). HaiiTm HanMeHBIIWN 3JIEMEHT B KaXXIoM cronbre. BwBecTn

MaTpHITy U HaliICHHBIC DJIEMEHTEI.
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6. Haiitn HamOonmpImii SIEMEHT TiaBHOW auaroHamu matpuilbl A(15,15) u BeIBecTH BCIO
CTPOKY, B KOTOPOH OH HAXOJIUTC.

7. Haiitn HambombpIue 3JIeMEHTH KaKIOoM CTpoku MaTpuilsl Z(16,16) moMecTuTh MX Ha
IJIaBHYIO AMaroHaib. BeIBECTH MOYYEHHYIO MATPUILY.

8. Hatitu naubonpmuii anement matpuisl A(10,10) 1 3anmcaTh HylU B Ty CTPOKY H CTOJOEII,
T/ OH HaXOAUTCA. BbiBecTr HAanOOBIIHIA AIEMEHT, HCXOJHYIO U TOJIYYSHHYIO MAaTPHILY.

9. Hana marpuna R(9,9). Haiitn HanMeHbLIMIA 3IEMEHT B K&KIOH CTPOKE U 3allUCaTh ero Ha
MECTO TIEPBOTO JIEMEHTa CTPOKH. BRIBECTH HCXOHYIO U TIOTYUYEHHYIO MaTPHUIIBL.

10. Brerancnuts konndectBo H MOMOKUTENBHBIX 3JIEMEHTOB IOCIIETHETO CTOJIO0IA MATPHUIIBI
X(5,5). Ecnu H < 3, TO BBIBECTH BCE MOJOKUTENBHBIE AIEMEHTHI MaTPHULIBL, eciii H>=3, T0o BbIBeCTH CymMMy
3JIEMEHTOB TJIABHOM THArOHAJIN MaTPHUIIBL.

11. BuraucanTs U BBIBECTH cymMMy dieMeHToB MaTpuitel A(12,12), pac-monoXeHHBIX Had
TJIaBHOM TUAroHabI0 MaTPUIIBL.

12. Haiitu HOMEp cTONOMA MATpHUIlEl, B KOTOPOM HAXOAWTCS HAMMEHBINEE KOIMICCTBO
MOJIO’KUTENBHBIX JIEMEHTOB.

13. Han nByxmepHbIilt MmaccuB 20 x 20 1eno4ncaeHHbIX 21eMeHToB. Haiinute Bce oKanbHbIe
MaKCUMYyMBI. (DJI€MEHT ABISETCS JOKaTbHBIM MaKCHMYMOM, €CJIF OH HE MIMEET COCe/Iel, OOJBIINX, YeM OH
cam).

14. Jana marpuna 7 x 7. Halitm HamOonpmIuii 3JEMEHT CPEaW CTOSINUX HA TIABHOW U
MOOOYHOW JUArOHANAX W TOMEHSATH €ro MECTaMH C J3JEMEHTOM, CTOSIIUM Ha IEPEeCeUeHHH ISTHX
JIMaroHaycH.

15. 3anana marpwuiia, conepxkaiias N cTpok ¥ M cton61oB. CeioBoi TOYKOM 3TON MaTPHUIIBI
HA30BEM DIIEMEHT, KOTOPBI OJHOBPEMEHHO SIBIISIETCS MUHIMYMOM B CBO€H CTPOKE U MAKCHMYMOM B CBOEM
cronbie. HaiiiuTe KOTMYECTBO CEAIOBBIX TOUCK 33JJAHHON MaTPUIIHL.

16. Hana xBagpatHas marpuna 10 x 10. Peanusyiite mporpamMmy Iisi TPaHCIIOHHUPOBAHHS
MaTpPHIIBI IO TIIABHOM M ITOOOYHOM THArOHAJISIM.
17. TpeOyercst coBepuTh 00X0J KBapaTHOW MATPUIIBI IO CIIUPATU TaK, KaK MMOKa3aHO Ha

PHUCYHKE: 3allOJTHCHHE TPOUCXOJUT C SJAWHUIIBI U3 JICBOIO BEPXHETO yIjla W 3aKaHYMBAeTCsS B IICHTpE
guciaoM N2, riae N — nopsaok Matpuipl. Peanusyiite nmporpammy mist matpuis 10 x 10.

11213 ]14]5
6 |17|1B|19] 6
15|35 |07
M|B|a|1|s
1312|1110} @
18. TpebyeTcs 3aIMOTHATD 3MEHKOI KBaIpaTHYI0 MAaTPHUILY TakK, KakK MMOKa3aHO Ha PUCYHKE:

3aIOJTHEHNE TPOUCXOAUT C SAMHUIIBI M3 JICBOTO BEPXHETO yIiia M 3aKaHYMBACTCS B MPABOM HIKHEM
guciaoM N2, riae N — nopsgok Matpuipl. Peanusyiite nporpammy mist matpuis 10 x 10.

ILj2]4d]10
1151711
& | & |I2]1L5
Tl H]I6
19. Jana maxmatHas gocka (Mmarpura 8 X 8). Pa3paborarh mporpamMmy, MOKa3bIBAIOIIYIO

MOCIIEIOBATEIIEHOCT XO/I0B KOHEM C MTPOU3BOJIBHON KiIeTKU. KOHb XOUT B COOTBETCTBHH C IIaXMaTHBIMU
NpaBWIaMy, HO B ITPOU3BOJILHYIO CTOPOHY (CTEHEPHPOBaTh CIIydaiiHBIM 00pa3oMm). B kieTky, ¢ kotopoit
HAYMHAETCS XOJI, BEIBOJUTCS €IMHUIA. B KIIETKY, B KOTOPYIO HJET Jiajiee KOHb, 3alMChIBAETCS JIBOMKA U T.
1. XOIUTh KOHEM Ha KIIETKHU, Ha KOTOPBIX YK€ MOOBIBAJI KOHb, HENB3s. AJITOPUTM OCTaHABIMBAET PadoTy,
KOTJ]a KOHEM XOJIUTh HeKy/ia. MakcHMallbHasl TOCIIeI0BATEIbHOCTh X0JI0B — 64.

20. IIpoBepka Ha CHUMIATHYHOCTH. PaccMOTpuM TaONHIy, COAEpPKallyld N CTPOK M m
CTONOIIOB, B KaXJOM KJIETKE KOTOPOW paCIOJOXKEH HONb WIHM enuHulla. Ha3oBem Takyrwo TaOmuiry
CUMITATHYHOM, €CJIM B HEHW HET HHU OJTHOTO KBajpaTa 2 Ha 2, 3aII0JIHEHHOTO [ETMKOM HYJISIMU HJITH TISTUKOM
equHunaMu. Tak, Hampumep, Tabnuna 4 Ha 4, pacloONOKCHHAs CIICBa, SBISACTCS CHUMIIATUYHOH, a
pacrnonoxeHHasl cripaBa Tabnmuna 3 Ha 3 — He SBIISETCS.
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IIpakTHyeckast padora Ne6 «Padora co crpoxkaMm»

Heans padoThl: W3YYUTHh MpaBWia pabOTHl C dieMeHToM ympaBieHus ListBox. Hammcats
porpammy Juist paboTHI CO CTPOKAMH.

CTpoOKOBBIii THTI JTAHHBIX

st xpaHeHus1 CTPOK B si3blke C# mcmomnb3yercst Tam string. UToOsl 00BIBUTE (M, KaK IPaBHIIO,
Cpa3y MHUIHAIU3UPOBATH) CTPOKOBYIO IEPEMEHHYIO, MOKHO HAMMCATh CICAYIOUIHNA KO

string a = "Tekcr"; string

b ="ctpoxu";

Hag cTpokaMu MOXKHO BBITIOJHATE OMEPAIIUIO CIIOKEHUSI — B 3TOM CITydae TEKCT OJHON CTPOKHU
OyneT 1o0aBjIeH K TEKCTy Apyroii: string c=a+ " " + b; // Pesynprar: TekcT cTpoku

Twur string Ha caMoM Jelte SIBIIIeTCS IMICEBAOHUMOM IS Kiacca String, ¢ TOMOIIEI0 KOTOPOTO Ha
CTPOKaMHU MOXKHO BBITIONHATH psifi Oojee ciaoxHbIX omeparwii. Hampumep, meron IndexOf moxer
OCYIIECTBIATh MOUCK MOJCTPOKHA B CTPOKe, a MeToji Substring BO3BpalaeT 4acTh CTPOKU YKa3aHHOU
JUTMHBI, HAYMHAS C YKa3aHHOU MTO3UIIHIH:

string a = "ABCDEFGHIJKLMNOPQRSTUVWXYZ"; int

index = a.IndexOf("OP"); // Pesynbtar: 14 (cuet ¢ 0)

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

Ecnu tpebyercst 106aBUTh B CTPOKY CIEIHATBHBIE CUMBOJBI, 3TO MOKHO CIENAaTh C MOMOIIBIO
escape-TIocie10BaTeIbHOCTEH, HAYMHAIOIINXCS ¢ 00pPaTHOTO CIAIIA!

* \"—KaBpluka.

* \\— OOpaTHas Kocas 4epTa.

* \n-— Hogas cTpoka.

* \r— Bo3Bpar kapertku.

* \t—TlopuzonTranbHas Ta0ysaLus.

BoJee 3¢dexTnBHasE padoTa co CTPOKAMHU

Ctpoku THIa string MpeACTaBISIOT COOOH HeW3MEHsieMble OOBEKTHI: IMOCJE TOro, KaK CTPOKa
WHUIMATU3NPOBaHa, U3MEHUTH €€ y)Ke Hellb3s. PaccMoTpuM [utst mprMepa CIeayrommi KOx;:

string s = "Hello, "; s

="world!";

31ech KOMITWIISITOP CO3MIaeT B MaMSATH CTPOKOBBIH OOBEKT M MHHIMAIM3HPYET €r0 CTPOKOU
«Hello, », a 3aTeM co3fgaeT APYroi CTPOKOBBIM OOBEKT M WHHIIMAIH3UPYET €ro 3HAYCHHUEM IIEPBOTO
00BEKTa M HOBOH cTpoko# «world!», a 3aTeM 3aMeHsieT 3HaUeHUE NIEPEMEHHON S Ha HOBBIH 00BEKT. B
pe3yapTaTe CTpOKa S COAEPIKUT MMEHHO TO, YTO XOTEN MPOTPAMMHMCT, OJI-HAKO B MaMSITH OCTaeTCs U
M3HavaNbHBIA 00beKT co cTpokoil «Hello, ». Koneuno, co Bpemenem cOOpLIMK Mycopa YHUYTOXHUT 3TOT
0ecx03HBI OOBEKT, OJJHAKO €CIU B MPOrpaMMe HAET WHTCHCHBHAs paboTa CO CTPOKaMH, TO TaKUX
0ecx03HBIX 00BEKTOB MOXET OKa3aThCs OYeHb MHOTO. Kak mpaBmiio, 3TO HEraTWUBHO CKa3bIBaeTCS Ha
MPOU3BOJAUTENBHOCTH MPOrPaMMBI U 00beMe MOTPeOIIIEMOH €10 aMsTH.

UToOBI KOMIWIATOP HE CO3/1aBajl KaXKIbIi pa3 HOBBIA CTPOKOBBINM OOBEKT, Pa3pa0OTIUKH S3bIKA
C# BBenm apyroit cTpokoBblid Kkimacce: StringBuilder. IlpuBeneHHbIH BEITIIE IPUMEP C MCIIOIH30BAHUEM
9TOro KJ1acca OyAeT BBITISACTh CACAYIOUIIM 00pa3oM:

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

KoneuHo, BU3yaabHO 3TOT KO/ BRITIISIAUT OOJiee CIOXKHBIM, 3aTO NP aKTHBHOM HCIIOIH30BAHUN
CTPOK B Iporpamme oH OyJeT ropasno ¢ ¢exrusnaee. [lTomumo 1oGaBieHNs CTPOKH K CYIIECTBYIOLIEMY
00bekty (Append) kinace StringBuilder umeer erie psij oJe3HbIX METOIOB:

* Insert: BCcTaB/IgeT YKa3aHHBIN TEKCT B HYXKHYIO ITO3UIUIO UCXOIHOU CTPOKH

* Remove: ynanseT yactb CTpOKU

* Replace: 3aMeHseT yKa3aHHBIN TEKCT B CTPOKE Ha JAPYTOM.
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Ecnu Hy)xHO mpeoOpaszoBarh 00bekT StringBuilder B 00bIHYIO0 CTPOKY, TO Il 3TOTO MOXKHO
ucnoab30BaTh MeTon ToString():

StringBuilder s = new StringBuilder("516mok0"); string a = s. ToString();

JuemeHT ynpasieHus ListBox

Onement ynpasieHus ListBox npeacrapisieT co0ol CHUCOK, 3IEMEHTBI KOTOPOTO BBIOUPAIOTCS
TIPH TIOMOIIM KJIABHATYPHI MM MBIIA. CIHCOK 3JIe-MEHTOB 3a7aeTcs cBOWCTBOM Items. Items — 3T0
JJIEMEHT, KOTOPBIH WMEEeT CBOM CBOHCTBa W cBom Metoabl. Metoael Add, RemoveAt u Insert
UCTIOJIB3YIOTCS ISl TOOABJICHYSI, YIalICHHS U BCTAaBKH JIEMEHTOB.

O0bekT Items XpaHUT 0OBEKTHI, HAXOAAIIHEC B cucke. OOBEKT MOKET OBITH JFOOBIM KJIACCOM
— JaHHBIE KJlacca Mpeo0pasyroTes Uil 0TOOpaKeHHs B CTPOKOBOe TpeacTaBieHne MeTongoM ToString().
B namewm ciryuae B kauect-Be 00beKTa OyIyT BBICTYNATh CTpoku. OTHAKO, MOCKOJIBLKY 00BeKT [tems xpa-
HUT 00BEKTHI, IPUBEACHHEIC K THITY object, mepe 1 HCIoJIb30BaHuEM He00X0-TUMO MTPUBECTH UX 00PaTHO
K M3HAYaIbHOMY THITY, B HallleM ciydae string: string a = (string)listBox1.Items[0];

Jlns onpeiesicHUs] HOMEPa BBIJICIICHHOTO JIEMEHTa MCITOJIb3yeTcs cBOHCTBO SelectedIndex.

Iopsinok BeINOIHEHUS NHAABHAYAJILHOTO 3a1aHUS

3amanue: Hamucate mporpamMmy mojcueTa 4uciia CJIOB B NPOU3BOJBHON CTpoke. B kadecTBe
pasaenuTelss MOKET ObITh JII000e YuCiIo Ipo-0enoB. [l BBOJa CTPOK MCHOJb30BaTh ListBox. Ctpoku
BBOJISITCS HA 3Tarle MPOCKTUPOBAaHUS (DOPMBI, HCITOB3YsI OKHO CBOHCTB. BBIBO/ pe3ynbpTaTa OpraHu30BaTh
B MeTKy Label.

[Nanens muanora OyaeT UMETh BHI:

-

-

o=l ObpaboTia cTpok BRI

Mara mMeina pamy

[Tycic KonwuecTeo npofenos = 2

.

Puc. 6.1. OkHo mnporpamMmbl 00pabOTKM CcTpoK TekcT

00paboTunka HaXkaTust KHONKHU «Ilyck» mpuBeeH HIDKE.

private void buttonl Click(object sender, EventArgs e) {

ITonrygaem HOMep BbIZeIeHHOM cTpokH int index = listBox1.SelectedIndex; CunthiBaem
CTPOKY B IIEPEMEHHYIO Str

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

Y3HaeM KOJIMYECTBO CHMBOJIOB B CTpoKe int len = str.Length;

CuntaeM, 4TO KOJUIECTBO MpobetoB pasHo 0 int count = 0;
VcranaBauBaeM c4eTYHK CUMBOJIOB B 0 int 1= 0;

1 Opranusyem UK nepedopa BceX CUMBOIIOB B cTpoke while (i < len)
{

Ecnu Haiuiu npoOent, TO yBeIMYMBaeM CUCTUHK

po0eIoB Ha 1

if (str[i]=="")

count++; it++;

¥

labell.Text = "KonuuectBo npodenos =" + count. ToString(); }
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3agaHue HA MPAKTHYECKYI0 padoTy

Bo Bcex 3amaHuax UCXOJHbIE AaHHBIE BBOIUTH ¢ nomolnbto ListBox. Ctpoku BBoasTCs Ha 3Tane
IPOEKTHPOBaHUS (POPMBI, HCTIONB3YSI OKHO CBOMCTB. BBIBOJ pe3ynbpTaTa oprann3oBath B MeTKy Label.

NupnBunyanbHble 3aaHus

1. Jana ctpoka, cocTosias u3 rpynn Hyjaed u enunuil. [locuntarh KOJWYECTBO HyJIeW U
CIIUHUII.

2. ITocunTath B CTpOKE KOJIHYECTBO CJIOB.

3. Haiitu xonnuecTBO 3HAKOB NMPENUHAHUSA B UICXOJTHOM CTPOKE.

4. [ana ctpoka cumBOJIOB. BEIBECTH Ha 3KpaH IUQPHI, COEPKAIINECS B CTPOKE.

5. Hdana ctpoka cumBonoB. ChopMHUpOBaTH HOBYIO CTPOKY, B KOTOPYIO BKJIIOYHTH BCE
CHUMBOITBI UCXOIHON CTPOKH, CTOAIINE HAa YeTHBIX MecTax. [Ipm 3ToM momkeH ObITh 0OpaTHBIN MOPSIIOK
CJIEZIOBAHHSI CUMBOJIOB 10 OT-HOIICHUSI K HCXOIHOW CTPOKE.

6. CdhopmupoBath u BHIBECTH JIBE€ HOBBIX CTPOKU Ha OCHOBE BXOJHOW CTPOKH CHUMBOJIOB. B
MIEPBYIO CTPOKY BKJIIOYHUTH BCE CHMBOJIBI, CTOAIINE Ha YETHBIX MECTaX, BO BTOPYIO — CHMBOIIBI, CTOSIIINE
Ha HEYETHBIX MECTaX B UCXOIHOM CTPOKe.

7. Jana cTpoka CMMBOJIOB, COCTOSIIAsI U3 MTPOM3BOJIBHBIX JECATUYHBIX IU(P, pa3aeIeHHBIX
npobenamMu. BrIBECTH KOJTMYECTBO YETHBIX YHCE B 3TOW CTPOKE.

8. Hdana crpoka cuUMBONOB. BpiBecTH Ha 3KpaH KOJUYECTBO CTPOUYHBIX PYCCKHX OYKB,
BXOJISIIIIHUX B 3Ty CTPOKY.

9. CdopMupoBaTh 1 BEIBECTH TPU HOBBIX CTPOKH HA OCHOBE BXOJHOM CTPOKH CHMBOJIOB. B
NIEPBYIO CTPOKY BKJIIOUUTDH BCe LUQPHI, BO BTOPYIO — BCE 3HAKH MTPETIMHAHUS: TOUKH, 3aISThIE, TBOCTOUHS,
TOYKH C 3alATOH, BOCKIHWIATEIbHBIE W BOIPOCUTENIFHBIE 3HAKH, B TPETHIO CTPOKY — BCE OCTAJbHBIC
CUMBOJIBI. HanprMep, BXOHAs CTPOKA COMEPIKUT: «BBIXOMHBIE MHU: 1, 2 ssH-Baps, 8 Mapra, 1 mas, 9 mas!y,
nocie o0paboTku mepBas cTpoka OyneTr co-mepxkaTh: «12819», BTOpas cTpoka: «:,,,!», TpeTbi CTpOKa:
«BBIXOJHBIE THU SHBAPS MapTa Masi Mas».

10. Jlana cTpoka cHMBOJIOB. BRIBeCTH Ha DKpaH TOJBKO CTPOYHBIC PYCCKUE OYKBBI, BXOISIITHE
B 3Ty CTPOKY.

1. JlaHa cTpoka CHMMBOJIOB, COCTOAIAsl U3 MPOU3BOJBLHOIO TEKCTAa HA AHTJIMHCKOM fA3BIKE,
CJIOBa pa3JielieHbI podenaMu. B kaxkoM ci10Be 3aMe-HHUTh TIEPBYIO OYKBY Ha MPOMUCHYIO.

12. JaHa cTpoka CHMBOJOB, COCTOSIIAs U3 MPOU3BOJIBLHOTO TEKCTAa HA AHTJIMMCKOM SI3BIKE,
CJIOBa pa3leieHbl mpodenaMu. Y JaInuTh IepBYI0 OYK-BY B KaXJIOM CIIOBE.

13. JaHa cTpoka CHMBOJOB, COCTOSIIAsl U3 MPOU3BOJIBLHOTO TEKCTAa HA AHTJIMMCKOM S3BIKE,

cloBa paszeneHsl npodenamu. [lomeHaTs Mectamu i U j-10 OykBbL. J[71s1 BBOza 1 M j Ha opme n100aBUTH
CBOM I10JI BBOJA.

14. [laHa cTpoka CHMBOJIOB, COCTOALIAasl U3 MPOU3BOJIBHOTO TEKCTAa HA AHTIHUICKOM S3BIKE,
CJIOBa pa3zieNeHbl npobenamMu. 3aMeHUTh Bce OYKBBI JIa-THHCKOTO aipaBUTa Ha 3HAK «+».

15. JlaHa cTpoka CHMBOJIOB, COZIEpIKaIasi HEKOTOPBIN TEKCT Ha PyC-CKOM SI3bIKe. 3aMEHUTH BCE
Oonbire OYKBBI «A» Ha CUMBOJ «*).

16. JlaHa cTpoka CHMBOJIOB, CoXepKamias HEKOTOPBIA TEKCT. Pa3paborarh mporpamMmy,
KOTOpasi OIpeIeNsieT, IBISIETCS JIU JAaHHBINA TEKCT MaJIMHIPOMOM, T. €. YMUTAETCS JIX OH CJIeBa HAIIPaBO TaK
e, KaK U CcIIpaBa HaJieBo (HampuMep, «A po3a ymajia Ha Jamy A3opay).

17. JlaHa cTpoka CHMMBOJIOB, COCTOMAIAsl U3 MPOU3BOJBLHOIO TEKCTAa HA AHTJIMHACKOM fA3BIKE,
cioBa paszzaencHbl npodenamu. ChopMHpPOBATH HOBYIO CTPOKY, COCTOSIIYIO M3 YHUCEN JIJIMH CJIOB B
HCXOJTHOM CTpOKE.

18. JlaHa cTpoka CHMMBOJIOB, COCTOAIAsl U3 MPOU3BOJBLHOTO TEKCTAa HA AHIJIMHCKOM fA3BIKE,
cJI0Ba pasneneHsl npodenamu. [loMeHsITh MecTaMi IEPBYIO U TOCIEIHIOI OYKBBI KaXI0TO CIIOBA.

19. [TomensTH MecTamMu IEPBOE M BTOPOE CIIOBO B UCXOHOH CTPOKE.

20. CdopMupoBaTh HOBYIO CTPOKY, TZIe TIOMEHATH MECTaMH IEPBOE W IOCJICIHEE CIOBO U3

MCXOJTHON CTPOKH.

IIpakTHyeckast padora Ne 7 «PadoTa ¢ JaHHBIMH THIIA MHOKECTB0»

Heans padornl: OBIaneTh TEXHUKOW COCTaBJICHHS MpOTpaMM it pabOTBI ¢ MHOXKECTBaMH, €&
KOMITWISIIMY | 3aIIMCH Ha AUCK MO 3aJaHHBIM UMEHEM.
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Oneparuu Haj MHOKecTBamMHu B LINQ — 3TO omepanuu 3ampocoB, pe3ylbTUPYIONIHEe HaOOpbI
KOTOPBIX OCHOBBIBAIOTCSI HA HAJIMYUU WM OTCYTCTBUU 3KBUBAJICHTHBIX 3JICMEHTOB B OJTHOW WIIH JIPYTOH
KOJUTIEKITHH (W Habope).

Kaxxnpiii OTAEeTbHBIA 3JIEMEHT MHOXECTBAa HE UIACHTU(MUIUPYETCS U C HUM HENb3s BBIOJIHATH
Kakue-Tuoo neiicTBus. JleHCTBHUS MOTYT BBITIOJHATHCS TOJIBKO HaJl MHOKECTBOM B IEIIOM.

OmnucaHvie MHOXKECTB U OoTepanuu HaJl HUMH OMUCHIBAIOT MHOXKECTBA, UCTIONB3YS KIFOUEBOE CIIOBO
set of: Var M: set of Char;

IIprcBouTh 3HaUCHUE TIGPEMEHHONH MHOKECTBEHHOT'O THIIA MOKHO Tak: M:=[‘a’..’y’]

Jis TOTO, 4TOOBI ONPEIENTUTD, TPUHAJUICHKHT JIX SJIEMEHT MHOXKECTBY, HCIIOIB3YIOT
3ape3epBupoBanHOe ciIoBO in: If s’ in M then...

Han MHOXECcTBaMU MOXHO BBITIOJTHATE OTIEPAIIHH:

*  OOwenuneHus (+);

* Ilepeceuenus (*);

* Paznocru (-);

*  Ormeparuu OTHOIICHUH (=, <>, , <=, >=);

» TIpoBepka MpUHAIICKHOCTH DIIECMEHTA MHOXKECTBY.

MeTtopt CTaHJIAPTHBIX OIEPaTOPOB  3aIlpPOCOB, KOTOpBIC BBITIOJTHSIOT

orepaIum HaJT MHO)KECTBAMH, TIEPEUNCIICHBI HIDKE!

Tabnuma 1. MeToasl

HNms metoga | Onucanue Cunrakcuc JlonoJiHuTE IbHBIE
BBIPA’KEHMS 3a1Ipoca | CBeJeHHUsI
C#
Distinct Ynamsier TTOBTOPSIOIIIHECS He npumensiercs Enumerable.Distinct
3HAYCHUS U3 KOJIICKITHH. Queryable.Distinct
Uckmrouenust | Bo3ppamaer pa3HocTs MHOXeECTB, | He mpumensaercs Enumerable.Except
T. E. DneMeHTHI 071HOH KOJUIEKLINH, Queryable.Except

KOTOpBIE OTCYTCTBYIOT BO BTOPOA.

Ilepeceuenue | Bo3Bpaiaer nepeceueHue He npumensercs Enumerable.Intersect
MHOYECTB, 1. E.  DnemMmenrsl, Queryable.Intersect
MIPUCYTCTBYIOININE B KAXKIOH U3
JIBYX KOJUICKLIUH.

OO0nenuHeHHE | Bo3Bpammaer obwenuHeHne | He mpuMensiercst Enumerable.Union
MHOXECTB, T. E. VYHUKambpHEBIC
DJIEMEHTHI, TIPUCYTCTBYIONTHE B Queryable.Union

OJTHOM U3 JBYX KOJUIEKIIUMN.

B Pascal oTcyTcTBYIOT CpefcTBa BBOJA-BBIBO/IA SIEMEHTOB MHOXECTBA, TOITOMY padoTy
[IporpaMMbel HEOOXOAMMO TPOBEPATH, BBINOJIHSAS €€ B TIONIATOBOM PEXKHUME W OTCIEKHUBAs
W3MEHEHUS

3Ha4YeHMI TEPEeMEHHBIX B OKHE ITPOCMOTpA:

1. C momomsto koMauas! Debug/Add watch 3anats mepeMeHHbIe, 3HaUSHUS KOTOPEIX Heo0xommmo
HAOIIOIaTh.

2. OTKpBITE OKHO HabJII0/IaeMbIX 3HAUYCHHN, BEIOpaB KomMaHay Debug/Watch, a okHO pemakTopa
YMEHBIINTH TakK, YTOOBI OKHA HE IEPEKPBIBATH JIPYT APYyTa.

3. YCTaHOBUTH KypcOp Ha TOYKY MPOTPAMMEI, TO KOTOPOW OHA BBITIOHACTCS PABUIBHO

4. 3aryCTUTh TPOTpaMMy IO 3TOH TOUYKH, BbIOpaB komaHmy Run/Go to cursor (F4), a 3atem
BrimoHATE €e mo maraMm ¢ moMmoImbio kKoMmaHawl Run/Step over (F§8), naOmomas B OKHE
3HaueHUS IEPEMCHHBIX.

5. st mpephIBaHMsI IpoIiecca OTIIaAKH BEIOpaTh KoManny Run/Program reset (Ctrl+F2)

Ipumep

Program Dem_Mno; {/lemoHCTpauus onepanuii HaJl MHOKECTBAMHU }

Type
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Digits=set of 0..9;

Var

D1, d2,d3,d: digits;

Begin

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

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

D:=d1+d2; {O0weaunenne maoxectB dlu d2}

D:=d+d3; {O6benuneHre MmuoxectB d u d3}

D:=d-d2; {Pa3nocts MHO)ecTB d 1 d2}

D:=d*dl; {Ilepeceuenue muoxectB d u d1} End.

Hampumep, ncnomns3ys onepanuio o0beAMHEHNSI, K MHOKEeCTBY M MOXXHO T0OABUTH CUMBOI ‘Z’,
MIPEJICTABUB €r0 KaK MHOXKECTBO M3 OJHOTO 31eMeHnTa: M:= M+[‘z’]. JIubo 3Ty ke oneparuio BEITIOTHSIET
mporieaypa Include(M, ‘z’). Ilpouemypa Exclude npeanasHaueHa Juisi HCKIIOYCHHS JJIEMEHTAa U3
MHokecTBa. Hampumep, Exclude(M, ‘s’) wuckmouutr cumBon ‘s’ u3 MHOkectBa M. KoHcraHThI
MHOKECTBEHHOT'O THIIA 3alIMCHIBAIOT C MOMOILBIO KBaAPAaTHBIX CKOOOK M CIHCKa 3ie- MeHTOB: Abc=[‘A’,
‘B’, ‘C’]; {MuoxectBo u3 tpex OykB} Cifr=[0..9]; {MuoxectBo mudp} P=[] — mycroe MHOKECTBO
Ocobennoctu MHOKecTBa: 1) B HeM MOryT comeparbcsi 3IEMEHTBI TOJIBKO OJHOro 0a30BOrO THMA. 2)
IMopsmok 3nemMeHTOB MHOKECTBA He pukcupyerces: {7, 3,1}. 3) B MHOXecTBEe HE MOKET OBITH OJTUHAKOBBIX
anemeHToB. 18 2. BrimomauTe crnepyromue ynpakHeHus: 1. 3amoaHUTs MHOXKeCcTBO NB cirydaiiHBIMU
3HaYeHusIMH B nipenenax oT 0 1o 49. KonmuecTBo 31€MEHTOB MHOKECTBa 3aIlpalllnBaETCs ¢ KIABUATYPHI:
uses crt; Var nb : set of 1..200; k, n, i: integer; Begin clrscr; nb :=[]; {Co3zmaem mycToe MHOXECTBO }
randomize; {[TomkiroyaeM mpoleAypy ciydaiHbix uucen} Writeln('Beaure KOJIMUYECTBO 3JIEMEHTOB
mHuoxkectBa’'); Readln(k); For i:=1 to k do begin n:=Random(50); nb:=nb+[n]; Write(n:3); end; end.
CoxpaHnTe nporpaMMmy B CBOO manky Ha auck D: P7PR1 2. JlanHo MHOXeCTBO A, cojaep:kaliee 3HaKH
MpeNyUHAHUS aHTJIMHACKOTo andaBuTa. BeiBecT MHOKECTBO A Ha dKpaH: var A: set of char; ch: char; Begin
clrser; A=), ,,'?'); Writeln('A="); For ch:=#0 to #127 do if ch in A then Write(ch:3); Readln; end.
CoxpaHnTe IporpaMMmy B CBOI0 manky Ha auck D: P7PR2 3. BemomauTte camocrostenbHo 1. CocTaBUTh
nporpaMMmy, KOTOpash MOAENHpYyeT «IoToTpoH (5 u3 36)» T.e. CiywaliHylo BBIOOpPKY 5 mapoB u3
KOHTeMHepa, cofepxaniero 36 mapos, IPOHYMEPOBAHHBIX OT €AMHUIIBI 10 36. CoXpaHUTh MPOrpaMMy MO
umeHeM P7PR3. 2. JlaHO MHOKECTBO A — MHOKECTBO IJIACHBIX OYKB aHIJIMHCKOro andaBuTa 1 MHOKECTBO
B, cocrosmiee n3 cuMBOJIOB aHrIMKcKOro andasuTa: a, o, !, ?. BelBecTn Ha 9KpaH NCXOIHBIE MHOXKECTBA.
Haiitn MaOXeCcTBO C, siBistrorumMcst ooseaunaeHneM A u B. CoxpanuTth nmporpammy o umeHem P7PR4.

3anaHue HA IPAKTHYECKYIO padoTy
1.  Omumure MmHOXecTBO Pr(1..20) 1 momecTuTe B HETO BCE MPOCTHIC Yncia B Auamazone 1..20.
CocraBbTe OJIOK-CXEMY.

2. Onummre MHOXecTBO Alf(‘a’..’s’’) m momectute B Hero miacHble OykBBl. CocCTaBbTE
OMoKCXeMy.

3.  Omnummre mHOX)ectBa M1(1,2) m M2(2,1). CpaBuute MHOKecTBa M1 1 M2 Ha paBEeHCTBO.
CocraBbTe OJIOK-CXEMY.

4. Onumwure MHOXecTtBa M1(‘a’, ‘b’) M2(‘b’, ’a’, ‘c’). CpaBHUTE N1Ba 3TUX MHOXECTBa Ha
HepaBeHCTBO. COCTaBBTE OJIOK-CXEMY.

5. Onumurte MHOXkecTBa Ml1(‘a’, ‘b’,’c’) M2(‘a’, ‘c’). CpaBHHTE &Ba 3TUX MHOXECTBA C
WCTIONb30BaHueM onepanun >=. CocTaBbTe OJIOK-CXEMY.

6. Omnummre mHOXectBa MI1(1, 2, 3) M2(1, 2, 3, 4). CpaBHHTE ABa dTHUX MHOXECTBA C
UCTIONb30BaHueM onepanun <=. CocTaBbTe OJIOK-CXEMY.

7. Omummre mHOkectBa MI(1, 2) M2(5, 6). Ilomyuute pe3yabTUpYIOIIEE MHOXKECTBO
M3=MI1M2. Omnpenenute cogepxxutcs B M3 amemeHT 7. CocTaBbTE OJIOK-CXEMY.

8.  Omummure mHOxectBa M1(1, 2, 3.4) M2(3, 4, 1). Ilonyuute pe3yabTUpYyIOIIee MHOXKECTBO
M3=M1-M2. Onpenenure coaepxkutcsa B M3 anement 7. CoctaBbTe OJI0K-CXEMY.

9. Omnummre MmHOXecTBa M1(1, 2, 3) M2(1, 4, 2, 5). IlomyunTte pe3yabTHPYIOIICE MHOKECTBO
M3=M1*M2. Onpenenure conepxurcs B M3 snement 2. CoctaBbTe OJI0K-CXEMY.
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10. Ommmmre wmHOkectBa MI(1, 2) M2(5, 6). IlomyumTe pe3yabTUpYyIOIIEe MHOXKECTBO
M3=M1+M2. Onpenenute cogepxutrcs B M3 snemenT 2. CocTaBbTe OJIOK-CXEMY.

IIpakTHyeckas padora Ne§ «@aiiyibl mMoc/ae10BaATEIBLHOTO 0cTyNa. TUNM3HPOBAHHbBIE
haitab»

Leap padorel: [lonyueHre HABBIKOB B paboTe ¢ PYHKIUAMHU.

IlonsTHe U HA3HAYeHNe PYHKIUH

JItobas C++-mporpamMmma cocTaBiseTCs U3 "CTPOUTEIBHBIX OJIOKOB'", HMEHYEMBIX (DYHKITHUSIMHU.
DYHKIHA — 3TO MOATIPOrpaMMa, KOTOpasi COAEPIKUT OJIHY MIIN HECKOIbKO CH++-HHCTPYKITHIA 1 BBITIOTHSIET
OJIHY 3a/1ady.

Kaxnass QyHKIUS MMeeT uUMs, KOTOpPOE€ HCHONB3yeTcs st ee Bbi3oBa. CBOMM  (QYHKIHSIM
INPOTrPaMMHUCT MOKET JaBaTh JIIOOble MMEHA 3a MCKIIOYeHHEM MMEHH main(), 3ape3epBUPOBAHHOIO IS
(yHKIUH, ¢ KOTOPOH HAYMHAETCS BHIIIOJHEHUE IPOTPaMMBL.

OyHKIUN — 3TO ""cTpouTenbHbie 6J10Kku" C++-IIporpamMmBbI.

B C++ #u ogna QyHKUMS HE MOXET OBITH BCTpoeHa B Apyryto. OnHa (GyHKIUS MOXKET BHI3BIBATH
ApYTYIO.

B yxxe paccMOTpeHHBIX MpuMepax mporpamm (yHKIUS main() Oblla €IWHCTBEHHOH, (DYHKIUSI
main () — mepBas QyHKIUS, BBIMOIHIEMAas IIPH 3aITycke mporpammel. Ee qomkHa conepkath kaxaas C++-
nporpamma. DyHKkIMHM ObIBalOT ABYX TUIOB. K mepBoMy THITy OTHOCATCS (DYHKIIMH, HAIHMCaHHBIC
nporpamMmucToM (main() — npumep GYHKIIAKA Takoro Tuma). DYHKIUH APYroro THUIA HAXOMITCS B
cTaHgapTHoil Ombmmoreke CH++-xommuisatopa -. Komnmekmust BerpoeHHbix (ynkmmii. Kak mpaswuio,
C++mporpaMMbl — cofiepkaT Kak — (YHKIWH, HAlMCAaHHbIE TNPOTPAMMHCTOM, TaK W (QYHKIWH,
MIPEIOCTaBISIEMbIE KOMITUIISITOPOM.

Orta nporpamMma coaepkuT Ase GyHkuuu: main() u myfunc().

Void myfunc(); // mporotun ¢ynkimu myfunc()
Main()

{

Cout << "B ¢yukmum main() . " ;

Myfunc(); // Bei3piBaeM (pyukiuo myfunc()
Cout << "CHosa B ¢pyHKIuH main () ";

H

Void myfunc()

{

Cout <<" B ¢ynkun myfunc() . ";

H

[Iporpamma pabotaet cinexyromum o0pazoM. BrizbiBaercst ¢yHKUIMs main() U BBIIONHSETCS €€
nepBasi Cout-WHCTPYKLHMA. 3aTeM U3 QyHkuuud main() Bb3biBacTces QyHkinus myfunc (). g Bei3oBa
(yHKIUY B TporpaMMe  yKasbiBaeTcs uMsl QyHKIMK myfunc, 3a KOTOPBIM CIEYIOT Tapa KPYTIIbIX CKOOOK
U ToYKa c 3amaTod. 3ateM QyHKOMs myfunc() BBIMOIHSET CBOIO EAMHCTBEHHYIO COUtMHCTPYKLHMIO U
mepeaaeT ympamieHue Hazan (yHKmuA main(), MpuYeM TOW CTPOKE Kona, KOTOpas pacIoyiokeHa
HEIOCPEICTBEHHO 3a BBI30BOM (yHKkuuu. Hakowner, ¢yHKius main() BBINONHIET CBOIO BTOPYIO cout-
WHCTPYKITUIO, KOTOpask 3aBepIliaeT BCIo IMporpaMmy. Pe3ynbraTer paboTsl iporpammbl: B @yHkmmum main()
. B dynkiun myfunc() . CHopa B yHKIMH main().

Hpororun pynkoumn

[IpotoTnn QyHKIMKM OOBABISIET (PYHKIHMIO A0 €€ ONpeneNeHUs U MCIoNb30BaHuA. [IpoToTHm
MO3BOJISIET KOMITWJISITOPY Y3HATh THUI 3HAYCHHS, BO3BPAIIAEMOT0 3TOH (DYHKIIUEH, a TAKKe KOJIUIECTBO U
THUII TAPaMETPOB, KOTOPbIE OHA MOXKET UMETh. KOMIMMIIATOPY HYXKHO 3HATh 3Ty HH(OPMAIHIO O IEPBOTO
BbI30Ba QyHKIUHU. [loaTOMYy mpoToTHn pacrosiaraetcs a0 GyHkuud main (). EnuHcTBeHHON (YHKIMEH,
KOTOpasi He TpeOyeT MPOTOTHUIIA, ABIAETCS main(), TOCKOIBKY OHA BCTPOCHA B SI3BIK C++.

Void myfunc(); // mpototun QyHKuH myfunc()

Oynkrusas myfunc () He coaepkUT HHCTPYKImio return. KiroueBoe cioBo void, koTopoe
IpeaBapseT Kak MPOTOTHIIL, TaK u onpeaeicHue GpyHkiuu myfunc(),3asBiser o ToM, uto GyHKIMsS myfunc
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() He BO3BparaeT HUKaKoro 3HaueHus. B C++ (yHKINH, HE BO3BPAIIAOIINE 3HAUCHUN, OOBSIBISIOTCS C
HCIIOJIB30BAaHUEM KIIOUEBOro CJIoBa void.

IIpumep nporpamMmpl ¢ PyHKIUAME G€3 MapaMeTPoB

CocraBuTh TporpamMmy ¢ (QYHKIHEH, KOTOpas PUCYeT Ha J3KpaHEe CTPOKY, cOCTosmyr u3 80
3BE3I0YEK.

Void line(void); /Mpototun GyHKIUH line
Main() //OcHOBHas! PyHKIUS
{

Line(); //Bb130B QyHKIMH line
h

//Onpenencuue GyHKIUM line

Void line(void)

{ int i

For (i=0; i<80; i++)

Cout<<"*";

h

3agaHue HA MPAKTHYECKYI0 padoTy

1. CocraBuTh porpaMmy ¢ Tpemst QYHKIUSMHE, BRIBOISIINMU Ha 3KPaH CTPOKH CUMBOJIOB #, (@,
$.

2. CocTaBuTh MporpaMMmy JJIsi BBIYHCICHUS IUIOMIAIN KOJbIAa MO 3HAYCHHUSM BHYTPEHHETO U
BHEITHETO PainyCOB, HCIONIb3Ys (DYHKIMIO BRIYMCICHHS TUIOMIAIN KPyTa.

3. Mansl Tpu nenbix uucna. Onpeaenuts, cymMma nudp Kotoporo 3 Hux Oombiue. [Toacuer
CyMMBI IIH(P OpraHU30BaTh Yepe3 QyHKIIHIO.

4. Co3parh TUOU3UPOBAaHHBIN (paiin, coaepKaliuii JaHHBIE O CTYACHTaX TPYIIbL (aMiIus U
WHHULIWAIBI (OJHO TOJIE 3aITUCH), TOX POXKIEHHS, afpec (yIula, 10M, KBapTupa), CpeIHUM Oamn
pu noctyiuieand. [lepenucaTs B TEKCTOBBIN M BBIBECTH B SYCHKH 1. TaONUIBI MaHHEBIE O
CTYZACHTAX CO CPEIHUM NPOXOJHBIM OasioM, 60ombmM 3,8;

5. Co3paTh THUNU3WPOBAHHBIM (aii, COAEPKAIINN JaHHBIE O PEIKUX KHUTaX, XPaHIIIUXCS C
OubroTeKe: Has3BaHue, aBTOp (GhaMuiIMsg M WHHULKANIBI), TOJX HM3JaHUSA, MECTO H3IaHHS,
WHBEHTapHBI HOMep. Ilepenucarh B TEKCTOBBIA (Daill M BBHIBECTH B SUEHKHM 311. TaOIHIBI
JaHHBIC 0 KHHUTaX, W3naHHbIX B CankT-lleTepOypre;

6. Co3nmaTh TUIIU3UPOBAHHBIN (aiiy, coaep Kalluii JaHHBIC O pelicaX caMOJIETOB: HOMEp peiica,
ITyHKT Ha3HAYCHHUS, BpeMsl B ITyTH (IPOOHOE YHCII0), TUI CaMOJIeTa, BpeMs OTIIPaBICHU (JBa
TTOJISI 3aIMCH: Yackl M1 MUHYTHI). [lepenucaTs B TEKCTOBBIN (Daill ¥ BEIBECTH B SUCHKH OII.
Tabmue! JaHHBIE 0 peiicax, BBUIETAIONINX TIOCTE JECSITH Bedepa, HO JI0 TMONTYHOUH;

7. Co3paTh THUITU3UPOBAHHBIN (aiin, comepKaluil TaHHbIE O aBTOOYCHBIX MapIIPyTax: IIYHKT
OTIIPABIICHUS, ITyHKT HA3HAYCHUS, BpEMs B IMyTH (ApOOHOE YUCIIO), BPEMs OTIIpaBiIcHUS (IBa
MOJIS 3aIIMCH: Yachl U MHUHYTBI), KOJIMYECTBO OCTaHOBOK B MyTH. [lepenucars B TEKCTOBBII
(aiin u BeIBeCTH B stueiiku 371. TaOnuiel 1aHHBIE 0 pelcax, Aenariux 0oiee TpeX OCTAaHOBOK
B ITyTH;

8. CoznmaTp TUNH3UPOBAHHBIA (aily, coAepKalMii JaHHBIE O HAUMEHOBAaHMAX NPOXYKIMU
MOJIOKO3aBO/ia, IOCTYNHUBIINX B IPOJAXKy: Ha3BaHUE POIYKTA, aTa H3TOTOBJICHUS (TPHU MO
3amuCH: TOM, MECSI] M YMCJI0), CPOK XpaHCHHS B JHIX, 3aKyNOYHas IieHa (IpoOHOE YHCIIO).
[lepenucaTs B TEKCTOBBIN (hailyl ¥ BBIBECTH B AYEHKH 311. TaOIuLbl JaHHBIE O MPOAYKTAX,
BBITTyIICHHEIH B utojie 2004 rona;

9. Co3maTh THUIM3UPOBAaHHBIA (aiii, coaeprKalluid JaHHbIe O (UPMax: Ha3BaHUE (QHUPMBL,
dbamMunusl ¥ MHULKAIBL BilaAedbla (OJHO Toiie), agpec (TpU MOJs: TOPOI, yJHHa, JOM),
tenedon. Ilepenmcarh B TEKCTOBBIA (paill W BBIBECTH B SUCHKHM 21 TaOnwIpl JaHHBIE O
BIanenbIax GupM, GaMuIis KOTOPHIX HAUMHAETCS ¢ OYKBBI M

10. Co3nmaTe TUMU3UPOBAHHBINA (haiiy, coAaepXKallui NaHHBIE O aBTOMAIIMHAX, HAXOMALINXCS B
pO3BICKE: MapKa, IIBET, TOJ BHIITYCKa, HOMEp, JaTa yroHa (TPH TMOJS: YUCIO, MECSI, TOX).
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[lepenucaTh B TEKCTOBBIA (haiil M BHIBECTH B SYCHKH 371. TaONUIBI JaHHBIC O MaIlMHAX,
yraa"sbsIx B utosne 2002 roga;

11. Co3nmaTh THNHU3MPOBAHHBIN (aii, comeprkalluii JaHHbIC O COTPYAHHMKAX (GUPMBI: (haMHIIus,
UMsl, OTYECTBO, TOA POXKIEHHA, JAOJDKHOCTb, TOJ MOCTyIUIeHHs Ha paboty. [lepenucars B
TEKCTOBBIM (paii1 M BBIBECTH B siueiku 1. TaONWIbl JaHHBIE O COTPYOHHKAX (DHPMBI,
YCTpOUBIIUXCS Ha padoTy B epro ¢ 1999 no 2002 rox BKIFOUHTEIHHO;

12. Co3paTh TUMM3UPOBAHHBIN (aii, comepkalinii JaHHBIE O CIOPTCMEHAX-TUTOBLAX: (haMUIIHS
YW WHUIUANBI, TIOJ, TOA POXKIEHHUs, POCT, BEC, JIydlllee BpeMs, 3a KOTOpPOE CIIOPTCMEH
nporuibiBaeT 50 meTpoB. [lepenrcarh B TeKCTOBBIN (Daiiia U BHIBECTH B stuchku 371. TaOmuiibl
JaHHBIE O CIIOPTCMEHAX, POCT KOTOPBIX Oonbiie 175 cm;

13. Co3nmaTh TUOU3UPOBAaHHBIA (aiij, coiepKamuii JaHHBIE O KJIMEHTaX areibe: (GaMuiusd u
WHUIMANBL, anpec (TpW TOJSA: yIWIa, AOM, KBapTHpa), BUJ 3aKa3a, CTOMMOCTH 3aKasa.
[lepenucaTh B TEKCTOBBINA (haiil M BHIBECTH B SUYCUKH 1. TaOnuIbl HaHHBIC O KIHMEHTAX,
MPOXUBAIOIINX HA yIuIe MexayHapoaHasl.

IIpakTHyeckast padora Ne9 «HernnuzupoBaHubie (ailabn

Heas padorsi: [loayuenue HaBBIKOB B paboTe ¢ QyHKIUSAMH.

Ha3znaueHue aprymeHTOB (DYHKIIUH

OyHKIMHM MOKHO MepeAaTh OJHO WIH HECKOJIBKO 3HaYCHUH. 3HaueHue, nepenaBaeMoe GyHKIUH,

Ha3bIBaeTCsS apryMEHTOM. APryMeHT — 3TO 3HaueHHe, IepeaaBaeMoe (yHKIUU TIPH BBI3OBE.

PaccmoTpum nporpammy, KoTopasi st 0TOOpa)keHHs1 a0COMIOTHOTO 3HAYEHUS YHCIIa HCIOIb3YeT

CTaHIapTHYIO OnOIMOTeuHyI0 QyHKUMIO abs(). OTa QyHKIUA MPUHUMAET OJUH apryMeHT, IpeoOpasyer
ero B abCONIIOTHOE 3HAYCHHE U BO3BPAIIAET Pe3yIbTaT.

Main()

{
Cout << abs(-10);

}

3nech pynkuuu abs() B kauecTBe aprymenTa nepenaercs uucio -10. ®ynkuus abs() mpuHuMaeT
9TOT apryMEHT IIPH BBI30BE U BO3BPAILAET €r0 a0COIIOTHOE 3HaYEHHUE, KOTOPOE B JAHHOM CIIydae paBHO
yrcny 10. Ecnu GyHKUMS IpHHUMAET apryMeHT, OH YKa3bIBaeTCsl BHYTPU KPYTIIBIX CKOOOK,
PAacCIOJIOKEHHBIX cpa3y MOciie IMEHH (PyHKIHU.

PaccmarpuBaemast mporpamma BKIIogaeT 3aroiioBok <stdlib.h>. On Heobxoaum myist obecrieueHus
BO3MOXKHOCTH BbI30Ba (hyHKIMH abs(). Kaxxaplii pas, korga ucrnonssyercs OubnuoTeyHas QyHKIuUs, B
nporpaMMy HeoOXOIMMO BKIIFOYaTh COOTBETCTBYIOIINI 3ar0JIOBOK, KOTOPBII TOMHMO MpoYen
uHGOPMAIUH, COACPIKUT MPOTOTHUIT OMOIHMOTEUHOM (DYHKIIHH.

ITepenaBaemble napaMeTphbl

IMapamerp — 3T0 ompenensemMas QyHKIUEH MEepeMEHHAs, KOTOpasi MPUHUMAET IeperaBacMblii
(DYHKIUH apTyMEHT.

Ilpn co3manmm (yHKIMM, KOTOpash NMPHUHUMAaeT OAWH WM HECKOJIBbKO apryMEHTOB, HHOTIA
HE0O0X0IUMO OOBSBHUTH MEPEMEHHBIE, KOTOPBIE OYAyT XpaHUTh 3HAYCHHUS! apTyMEHTOB. DTH IIEpEMEHHBIE
Ha3bIBalOTCs mapaMerpaMu ¢yHkimn. Hampuwmep, crienyromas (GpyHKIUS BBIBOIUT NPOM3BEICHUE ABYX
LEJIOYUCIICHHBIX apTyMEHTOB, NepeJaBacMbIX (DYHKIIUU PH €€ BBI30BE.

Void mul(int X, int y) {

Cout<<x *y<<""

}

[pu xaxxaoM Be3oBe PpyHKIMK mul() BBEITONHSAETCS YMHOKEHHE 3HAUCHHS, TIEPEJAaHHOTO
napaMeTpy X, Ha 3HaUCHHE, IepeJaHHOe MapameTpy y. PaccMoTpum mporpammy, KOTOpast 1eMOHCTPUPYET
ucrosib30Banne QyHKuyu mul().

Void mul(int x, int y); // TIpotoTun ¢pynkuu mul() .

Main()

{

Mul(10, 2 0); //BbI30BBI GYHKLIUH C TApaMETPaAMH

Mul(s, 6);

Mul (8, 9);
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}

Ota mporpamma BbiBeaeT Ha 3kpaH uucna 200, 30 u 72. Ilpu BbeBoBe ¢(ynkmmu mul()
CH++KoMOIIATOpP KOMHPYET 3Hau€HHE KaKJOTO apryMEHTa B COOTBETCTBYIOIIWH mapameTp. B manHOM
cilydae mpH mepBoM BbI3oBe QyHKIuH mul() uncno 10 xomupyercss B mepeMeHHyIo X, a uucio 20 — B
nepeMeHHyo y. Ilpu Bropom BbI30Be 5 KomupyeTcs B X, a 6 — B y. lIpu TpeTseM BrI30Be 8 KOMHpyeTcs B
x,a9—By.

3.3. Qynxyuu, sozspawarouue 3Ha4eHus

B C++ nns Bo3Bpata 3HaueHUS M3 (PYHKIHMH MCIONB3YETCS MHCTPYKIuUA return. OOmmmii opmat
9TON MHCTPYKLWH TAKOB:

Return 3navenue;

3HaveHue MpeJIcTaBisieT co00i 3HaUeHUe-pe3yIbTaT, Bo3BpalaeMoe QpyHKIHEH.

UcnpaBum ¢yskmmio mul() Tak, 4ToObl OHa BO3Bpallaja pe3yjibTaT - MPOMU3BEACHHE CBOUX
apryMeHTOB.

Int mul(int x, int y); // TIporotun ¢yukiwu mul() ¢ pe3yabTaToM
Main()

{ int answer;

Answer = mul(10, 11); //BBI30B ¢ BO3BPATOM 3HAUCHUS

Cout << "OrtBer paBeH " << answer; }

// Dta (yHKIMS BO3BpAIaeT 3HAYCHHUE.

Int mul(int x, int y) {

Return x * y; // OyHKIWs BO3BpAIIaeT MPOU3BEACHUS X U Y.

H

B arom npumepe dyrkmms mul() Bo3Bpaiaer pe3yybTaT BEIMHCICHUS BRIPAKEHHS X ¥y C TIOMOIIBIO
HHCTPYKIUY return. 3aTeM 3HaYCHUE 3TOTO Pe3ysibTaTa MPUCBANBACTCS IEPEMEHHOM answer.

IMockonbky B 3TOM Bepcuu mporpamMmbl (yHkmus mul () Bo3BpallaeT 3HaucHWE, €¢ HMs B
ompezeicHUM He mpeaBapsercs cioBoM void. 3meck (ynkuums mul() Bo3BpamiaeT 3HAYCHHE
[EJIOYUCICHHOTO THMa. TWI 3HAYCHHS, BO3BpAIacMOro (YHKIIUCH, MPEIIIeCTBYET ¢ WMCHHU, KaKk B
NPOTOTHIIE, TAK ¥ B ONIPEICTICHUH.

[Tpu KOCTHKEHUU HHCTPYKIWY return (yHKINS HEMEIJICHHO 3aBepIaeTCsl, a BECh OCTATBHOM KOJI
urnopupyercsi. OyHKIHS MOKET COJCPKATh HECKOJIBKO HHCTPYKITHH return. Bo3Bpar U3 GyHKIMH MOXKHO
00ecTeunTh ¢ IOMOIIBI0 HHCTPYKIIUH return 6e3 ykazaHus BO3BpAIaeMOro 3HAYCHUS, HO TaKyto ee GopMy
JIOITYCTUMO TPUMEHSTH TOJBKO ISt PYHKIIHIA, KOTOPBIE HE BO3BPAINAIOT HUKAKUX 3HAYCHHUH U OOBSBICHBI
C UCIIOJIb30BAHUEM KJIFOUEBOTO CIIoBa void.

I[Ipumep nporpamMmbl ¢ GyHKIHSIMU ¢ MapaMeTPaMu

CocTaBUTh MPOrPaMMy HAXOXKICHUS HAHOOJBIIETO 3HAYCHHUS U3 TPEX BEIMUYUH — max (a, b, ¢).
s ee pelicHHs MOXHO HCIONB30BaTh BCTIOMOTATENBHBIA ANTOPUTM HAXOKIACHUS MaKCHMAJIbHOTO
3HAYCHMS U3 IBYX, IOCKOJIBKY CIPaBEIIINBO PaBEHCTBO: max (a, b, ¢) = max (max (a, b), c).

//Onpenenenne BcmoMoratensHoH QyHKun Int

MAX(int x, int y)

{

If (x>y)

Return x;

Else Return

y;

H

//OcHoBHas ynkms Main()

{ int a,b,c,d;

Cout<<"Bsemure a,b,c:";

Cin>>a>>b>>c;

D=MAX (MAX (a, b), ¢);

Cout<<"\nmax (a, b, ¢) ="<<d;

}
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3agaHue HA MPAKTHYECKYI0 padoTy

1. CocraButh nporpamMmy ¢ yHKIHUEH, BEIBOASIIECH HA 3KpaH CTPOKY HY>KHON JAJIMHBI HY>KHBIM
cuMBoJioM. DyHKIUA IPUHUMAET JiBa IapaMeTpbl — IJIMHY CTPOKU U CUMBOJI. Bo3Bparaembix
3HAUYCHUU HET.

2. CocraBuTh NpOTrpaMMy JUI BBIYMCIICHUS IJIOLUIAAN KOJBIA MO 3HAYEHHSIM BHYTPEHHETO U
BHEITHETO pAJANYyCOB, HCIONB3YyS (QYHKIMIO BBYHCICHHS IUIOmAnu Kpyra. DOyHKImMn
HepeaaeTcst OUH apaMeTp — pajnyc U BO3BPALIAETCs Pe3YIbTaT — BHIYUCIICHHAS IUIONIA b,

3. Mansl Tpu uenbix uucna. Onpeaenuts, cymMma nudp Kotoporo m3 Hux Oombiue. [Toacuer
CyMMBI IIM()p OpraHu30BaTh uepe3 (YHKLUIO, KOTOpas UMEET J1Ba BXOIHBIX IapaMeTpa —
CKJIa/IbIBAEMBIE YNCIIA U PE3yJIbTaT — BBIYMCIECHHYIO CYMMY.

IpakTHyeckast padora Ne 10 «Oprannzanus npoueayp. Oprannzanus GyHKnuin»

Heas padorel: CdopmupoBaTh yMEHHS 110 HCHOJB30BAHHMIO TPOICAYPHOTO  s3BIKA
OpOrpaMMHUPOBAHUSL Il TMOCTPOCHUS JIOTHYECKH TPAaBWIBHBIX W A(PQEKTHBHBIX MPOTPaMM ¢
UCIIOIb30BaHNEM CTaHIAPTHBIX (QYHKIHUH U poueayp Ui paboThl CO CTPOKAMH.

Tum string, npemHasHadYeHHBIM I pabOTHI CO CTPOKaMH CHMBOJIOB B KoaupoBke Unicode,
siBasieTcss BeTpoeHHbIM TunioM C#. EMy cooTBeTcTBYeT 0a30Bblil Kiacc System.String 6ubnuorexu .Net.
Tun string OTHOCHTCS K CCBUIOYHBIM THIAM, XOTS paboTa ¢ HMM BO MHOTOM HAIlOMHHAaeT paboTy ¢
pasmepHbIME THITaMU. C 00BEKTOM THNA String MOKHO paboTaTh MOCUMBOJBHO, T.€. [ToanementHo. Knace
string o6nagaer OoraTbiM HAOOPOM METOJIOB JJISl CPABHEHUS CTPOK, IIOMCKA B CTPOKE M APYTHX ACHCTBHUN
CcO CcTpokamu. Bce MeTonmpl BO3BpallalOT CCHUIKY HA HOBYIO CTPOKY, CO3JaHHYIO B pe3yJjbTare
npeoOpa3oBaHus KOIMMH UCXOTHON CTPOKH. JlJIsl TOro 4TOOBI COXpaHUTh JaHHOE MPeoOpa3oBaHue, HYKHO
YCTAaHOBHUTh Ha HETO HOBYIO CChUIKY. OOmacTe mpuMeHeHHs Tuma string — 5TO TOWCK, CpaBHEHHE,
U3BJICUCHHE HH(POPMAIIUHU U3 CTPOKH.

Cozpnaiite HOBoe KoHconpHOE mpuiokeHue c¢ umeHeM Zadl0. CocraBbTe mporpamMmy st
Hax0JI€HUs KOJIMYECTBa BXOXK/ICHU CUMBOJIa B CTPOKE U MPOTECTUPYUTE €€.

static void Main(string[] args)

string a = "kon okono konokona";
Console.WriteLine("flaHa cTpoka: {@}", a);
char b = '0';

int k = 0;

for (int x=0; x<a.lLength; x++)

r
1

if (a[x]==b)
{

k++;
h

¥
Console.WriteLine("Cumson {0} comepxutca 8 wen {1} paz", b, k);
h
Pucynoxk 10.1. Kog nporpammsl
3. [TonpoOyeM 3aMeHUTh BCE BXOXKIECHMS OYKBBI O Ha OYKBY a.
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static void Main(string[] args)

i
string a = "kon okono konokona';
Console.Writeline("llana cTpoka: {0}", a);
char ‘b= Yois
char:c.= "a"y
int k = 8;
for (int x=0; x<a.length; x++)
i
if (a[x]==b)
i
=
¥
b
Console.Writeline("Cumeon {8} comepxmTca B wen {1} paz", b, k);
¥

Pucynoxk 10.2. Kox nmporpammsr
3amycTuTh mporpamMmy OyaeT He BO3MOXKHO. Kommmistop 3ampemiaer HampsiMyl0 H3MEHSTb
3HAYCHHE CTPOKH.

Cnucok oWnboK *Aax
W~ | O 1 owmbka ‘ ! MpeaynpexaeHvi: 0 | CoobuteHui: 0 Momck No cnvMcky owrWBoK L~
Onucanue Qavn Cip.. = |Cro.. =|[poekr «

(X11 HeBo3MOXKHO MPUCEOMTL 3HAUEHWE CEOWMCTEY MW MHAEKCATODY Program.cs

“string.this[int]” -- focTyn TONbKG ANA YTEHWA

Pucynok 10.3. Ommbka

CrpokoBerit Tun stringbuilder onpeznenen B mpoctpanctse umed System.Text u npegrasHaueH
JUISL CO3aHHsl CTPOK, 3HAUCHUE KOTOPBIX MOKHO M3MeHATh. OOBEKThI JaHHOTO KJ1acca BCET/a CO3Aal0TCs
C TOMOIIBIO SIBHOTO BbI30Ba KOHCTPYKTOpa Kiacca, T.e. Uepes omeparuio new. C oObekTaMH Kiacca
stringbuilder MoxHO paboTaTh MOCHMBOJBLHO. BHecuTe M3MEHEHHS B CO3JaHHYIO paHEe MPOrpamMmmy
CIIEIYIOLIUM 00pa3oM:

static void Main(string[] args)

i
StringBuilder a = new StringBuilder ("kon okono wonokona");
Console.Writeline{"flana cTpoka: {@}", a);
char b= Yai;
char c = 'a';
ink k= @5
for (int x=0; x<a.lLength; x++)
{
if (a[x]==b)
i
k++;
¥
1
Console.WriteLine("Cumeon {8} cogepxwtca e nen {1} paz", b, k};
¥

Pucynoxk 10.4 Kog mporpaMmer

[Ipotectupyiite paboty nporpammel. OHa HUYEM HE OTIIMYAETCS OT aHAJOTHYHOW MPOTPaMMBI C
TUIIOM String.

W3mennTe mporpamMmy Tak, 9TOOBI BCE BXOXKCHHS OyKBBI O OBLITH 3aMEHEHBI Ha OYKBY a.
Bosznukaet nu ommbKka npu padoTe JaHHOH MPOrpaMMBl.
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static void Main(string[] args)

1
= new StringBuilder ("kon okono konokona");
Console.WritelLine("llana cTpoka: {@}", a);
char b = '0";
char ¢ = "a’;
int k = ;
for (int x=0; x<a.length; x++)
1
if (a[x]==b)
{
a[x]=c;
¥
¥
Console_Writeline("MNpeofpazoeannan ctpoka: {@}", a);
¥

Puynox 10.5. Kox mporpammsl
3aBepmute paboOTy ¢ MPOTPaMMOH.

IIpakTuyeckasn padora Nell «IIpuMeHeHne peKYPCUBHBIX QyHKIIHIT»

Heas padorsr: [logydyenue HaBBIKOB B paboTe C peKyPCUBHBIME (DYHKIHSIMHU.

ITonsaTHEe peKypcuBHOI PyHKUMH

Pexypcueii Ha3pIBaeTCs CUTYaIHs, KOTJa TOATPOrpaMMa BI3BIBAET cama ce0sl. DyHKIUS MOXKET
coJepkaTh BBI30B JApyrux ¢yHKuuii. B ToMm umcne mpouenypa MoXeT BbI3Barh camy ceOs. [Ipumep
PEKYPCUBHOM (PYHKITHH:

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

Oynknus Rec Be3bIBaeTcs ¢ mapamerpoM a = 3. B Hell comepkuTcs BbI30B (yHKUUH Rec c
napametpoM a = 2. [Ipensiayinii BEI30B €lie He 3aBEPIIUIICS, TIOATOMY CO3JIAaeTCsl elle oHa QYHKIUS U
JI0 OKOHYaHHUs ee paboThI IepBasi CBOIO pabOTy He 3akaH4YMBaeT. [Ipolecc BpI30Ba 3aKaHUYMBACTCS, KOT/Aa
napametp a = 0. B 3TOT MOMEHT oHOBpeMEeHHO BBIMONHAIOTCA 4 3K3eMIunsipa pyHkuuu. KommaecTBo
OJTHOBPEMEHHO BBIMTONHICMBIX (YHKIUA Ha3bIBAlOT TJyOMHO# pekypcuu. YeTBepTas BbI3BaHHAsS
npouenypa (Rec(0)) namedataer uyucno 0 um 3akoHYHMT cBoro pabotry. Ilocme sToro ympasneHue
BO3Bpainaercs K GyHKIuH, kotopas ee Boi3Bana (Rec(1)) u meuataercs uuciao 1. M Tak manee moka He
3aBepIIaTcs BCe BBI3OBHI. Pe3ynbpTaToM MCXOJHOTO BBI30Ba OyAeT mevats yeTbipex uncen: 0, 1, 2, 3.

IIpumep mporpaMmsbl ¢ peKypcHBHOM (pyHKIMeH

Ecnmu ¢yHkius BeI3BIBacT cama ce0sl, TO, MO CYTH, 3TO MPUBOJIUT K TMOBTOPHOMY BBIIOIHEHHIO
coJep)KalIuXCsl B HeW MHCTPYKIHIA, YTO aHAJIOTHYHO paboTe IHKIIA.

Jlns mpuMepa ceiMuUTHpyeM pabdoty mmkima for. J[ims 3Toro morpedyeTrcs mepeMeHHas CYSTUHK
11aroB, KOTOPYIO MOKHO Peaii30BaTh Kak napametp (QpyHKIHH.

//mmuTanus pabOTHI UKIIA C TOMOIIBIO PEKYPCHU

Void loopimit(int i, int n)

{

Cout<<"\n"<<" 1 n"<<" 1 "<<q;

//31€ch MOKET pacIojIaraThCs MEePBbIi 0JIOK HHCTPYKIIUH

If (i<=n)

Loopimit(i+1, n);

Cout<<"\n"<<" 2 n "<<"1"<<j;

//31€Ch MOXKET pacIojiaraThCsi BTOPOi OJIOK MHCTPYKLUH }

Main()

{ int i=0, n;

Cout<<"n=";

Cin>>n;

Loopimit(i, n); }

Pesynbrar paGoThI MPOrpaMMBI:

N=5
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Ini0

Inil

Ini2

Ini3

Ini4

Ini5

Inié6

2n 16

2ni5

2ni4

2n i3

2ni2

2n il

2n 10

3anaHue HA IPAKTHYECKYIO padoTy

1. PazpaboraTh peKypCHBHYIO (YHKIIMIO BRIYHUCICHHS (DaKTOpHaa.

2. Pa3paboraTh peKypcHBHYIO (hYHKIHIO, KOTOpas JJIs ABYX 3aJaHHBIX HATYPaIbHBIX YHUCEI

oTIpeIeseT NX HAUOOBIITNA OOIIHIA ICTUTEIb.

3. Pa3paboraTh peKypCHBHYIO (YHKIIHIO, OTIPEACISIONIYI0 Yrcio OGuboHauI ¢ HOMEPOM n.

IIpakTHyeckast padora Nel2 «IlporpaMmMupoBaHue MOXYJISI»

Hexan padorsi: [lonydeHne HABBIKOB B paboTe C PEKYPCUBHBIMU (DYHKITHSIMHU.

IlonsTHe pexypcuBHON GpyHKIMI

Pexypcueii Ha3pIBaeTCs CUTyanus, KOT/Ia MOATPOTrpaMMa BEI3BIBAeT caMa ceOst. DyHKITHST MOXKET
COJIeprKaTh BI30OB Apyrux GyHkIwmil. [Ipumep pekypcuBHOM QyHKINU:

Int Rec(int a)

{

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

Cout<<a;

H

PaccmoTpum npuHIUN paboThl peKypCHBHOW (QYHKIIMK Ha MPUMEPE BBI30Ba CO3JIAHHON QYHKIMH
Rec(3).

Oynkuus Rec Be3piBaercs ¢ mapamerpoMm a = 3. B Helt comepxutcs BbI3oB (yHKIHH Rec ¢
napamerpoM a = 2. [Ipenpiayimuii BEI30B €11 He 3aBEPIIUIICS, IIO3TOMY CO3JaeTcs eille OJHa QyHKIUs U
JI0 OKOHYaHUS €€ pa0dOTHI IIepBasi CBOIO pa0OTy HE 3akaH4MBaeT. [Ipoiiecc BEI30Ba 3aKaHUYUBACTCS, KOTAa
napametp a = 0. B 3TOT MOMEHT OHOBpeMEHHO BBIMONHAIOTCA 4 3K3eMIunsipa pyHkuuu. KommdaecTBo
OJTHOBPEMCHHO BHITIOIHIEMBIX TPOIEAYp Ha3bIBAIOT TJYOMHOIT pekypcuu. UerBepras BhI3BaHHAS
¢ynkuus (Rec(0)) naneyaraet uncio 0 v 3aKOHYHT cBOIO padoTy. [locie 3Toro ynpasieHne BO3BpalaeTcs
Kk QyHKIMH, KoTopas ee BhizBajda (Rec(1)) u meyaraercs uucio 1. M tak maiee rmoka He 3aBEpIIATCS BCe
BBI30BBI. Pe3ynmpTaToM MCXOTHOTO BBI30BA OyeT meuaTh yeThipex uucer: 0, 1, 2, 3.

3agaya o XaHoiickux 0auIHsax

CymecTByeT ApeBHCHMHAMKMCKAS JIETEHIa, COTJacHO KOTOpO# B ropojae beHapece moj Kymoiaom
TJIABHOTO Xpama, B TOM MECTE, TJIe HAaXOAUTCS LIEHTP 3eMIIH, Ha OpOH30BOH IUIOIIA/IKE CTOST TPU AIMa3HBIX
cTepxHS. B neHp cOTBOpeHHs MUpa Ha OIMH W3 3THX CTep)KHEW Obuto HajeTo 64 kombia. bor mopyumn
JKpelmaM TIepEHECTH KOJIbI[a C OJIHOTO CTEpXKHS Ha JPYroW, WCIONB3YysS TPETHH B KadyecTBE
BCIIOMOTaTenbHOro. JKperpl 00s3aHbI COOI0IATh YCIOBHSL:

1. ITepenocuTs 3a 0MH pa3 TOJIBKO OJHO KOJIBIIO;

2. Konb1io MOXHO MEPEeHOCHTh C OHOTO CTepXkHs (X) Ha Apyrow (y), TOIBKO €CIn
OHO MMEET MEHBIINNA TUaMETpP, YEM BEpXHEe KOJbII0, HAXOAUICECS HA CTPEXKHE Y, U CTEPKEHb
y cBOOOICH.

CornacHo JiereHjie, Korjaa, coOroaas BCe YCIOBUS, KPEIbl MEPEHECYT Bce 64 KOJbIla, HACTYITUT
KOHeII cBeTa. MUHUMAaIBHOE YHCIIO XOJ0B, HEOOXOAMMOE JUTsI pEIICHHUS TOJIOBOJIOMKH, paBHO 2" - 1, Tae n
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— 4ucno AuckoB. Ecnu cumTath, YTO Ha MEpPEeHOC OAHOrO KOJbIa MOTpedyeTcs OAHa CeKyHIa, TO Ha
nepeHoc Bcex 64 xoner norpedyercs O6osiee 5 MIp BEKOB.

Ecnu GamrHst cocToUT M3 OJHOTO A¥ICKa, TO OHA IEPEHOCHUTCA 3a OIWH Xoma: 1->3.

bamns 3 AByX JUCKOB MEpeHOCUTCS 3a TpH Xoda: 1—>2, 1—>3, 2—>3.

Jnist mepeHoca OalllHu U3 TPEX AUCKOB MOTpedyeTes yxe ceMb XooB: 1->3, 1->2, 3->2, 1->3,2>1,
2->3, 1->3.

UroObl mepeHecTr OamIHIO M3 YETHIPEX AMCKOB C IEPBOIO CTEPXKHS Ha TpeTHH, HEOOXOIMMO
JIEHCTBOBATH TIO TUIAHY:

1) mepenecTH OaNTHIO U3 TPEX BEPXHUX TUCKOB C TIEPBOTO CTEPHKHS Ha BTOPOH (7 X0I0B);

2) caMblii OONBIIION JUCK TIEPEHECTHU C IIEPBOTO CTEpKHSA Ha Tpetuit (1 xon); 3)

nepeHecTy OallHIo U3 TPEeX JUCKOB CO BTOPOTO CTepXKHSA Ha TpeTui (7 X010B).

Bcero Ha nepenoc notpedyercs 15 xomoB.

Paccyxnas aHaJorua4HbIM 00pa3oM, COCYMTAEM YUCIIO XOI0B, HEOOXOAUMBIX JUISI IEPEHOCa OalTHU
U3 TSTH TUCKOB: 15+ 1+15=2+15+1=31.

PaccMoTpeHHBIN anTOpUTM peIIeHUs 3amadu «XaHohckas OamrHs» 007amgaeT PEeKypPCHUBHBIM
CBOWCTBOM: B XOJI€ €TO BBIIIOJHEHUS AJsl OAalllHHM, COCTOSIICH M3 N KOJIEll, UCTIONB3YETCsl allTOPUTM IS
9yTh 0OJIee MPOCTOM CHUTyaru — IepeHoca OamrHu, cocTosmel u3 n - 1 kombma. B cBoro odepens, B
anroputMe i OalHu U3 N - 1 KoJbLa HCIOB3YETCsI ATOT KE ITOPUTM Ui 1 - 2 kosten 1 T. JI. [Ipumep
NMPOrpaMMBI ¢ PeKypPCHUBHOH (pyHKIHeH

//xaHO¥cKHe OalTHn

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

{

If (n>0)

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

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

Hb (n-1, z, y, x);

}

}

Main()

{int stl, st2, st3, st4; /Beeaute uncio

kouer stl

Cout<<"\nkol rkolez ";

Cin>>stl;

//BBenuTe HayaJIbHBIN CTEPKEHB St2

Cout<<"\nnum beg ";

Cin>>st2;

//BBenuTe KOHEUHBIH CTEP)KEHb St3

Cout<<"\nnum end ";

Cin>>st3;

//BBenuTe BCIOMOTaTENbHBINA CTEPKEeHb St4

Cout<<"\nnum wrem ";

Cin>>st4;

Hb(stl1,st2,st3,st4);

h

Pesynbrater paboTsl IpOrpaMMbl

Kol rkolez 3

Num beg 1

Num end 3

Num wrem 2

<P>1->3

<pP>1->2

<p>3->2
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<p>1->3

<p>2->1

<p>2->3

<p>1->3

3agaHue HA MPAKTHYECKYI0 padoTy

1. Hanumure peKypcUBHYIO (YHKIHIO, ONPEIENAIOLIYI0 KOJUYECTBO EIMHHIl B JBOUYHOM
MIPEICTaBICHNN HATypaIbHOIO YHCHA.

2. Hanumure pekypcuBHYO (DyHKIMIO, KOTOpas IO 3aJaHHBIM HaTypajbHBIM HHCJIAaM M U h
BBIBOAMT BCE Pa3IMYHbIC IPEICTABICHUS YUCIIA «B BHJIE CYMMbI M HATYPAJIbHBIX CI1araeMbIX».
[IpencraBnenus, pa3nuyaroLUIecs JTUIIb TOPSAAKOM CIaracMbIX, CAMTAIOTCS OJUHAKOBBIMHU.

3. Hamumure pekypcuBHYIO (YHKIMIO, KOTOpas II€peBOpPadMBaET 3JEMEHTHl MaccuBa B
00paTHOM TIOPSIIIKE.

IIpakTuyeckas padora Nel3 «Co3nanune 6MGIHOTEKU MOANPOTrPaAMM)»

Heas pa6orbl: cHopMUpOBaTE YMEHHS [0 HCIONB30BAHUIO MPOIEAYPHOTO  SI3bIKA
MPOrPaMMUPOBAHUS  JUIS TIOCTPOCHHS JIOTMYECKHM TMPABWIBHBIX H  A3(PQGEKTUBHBIX MPOrpaMM ¢
UCIIOJIb30BaHHEM OUOIHOTEKH MOIPOrPaMM

CymecTByer ABa Buna 6uonmnoTek cratudeckue .lib u nunamudeckue .dll,

OtkpeiBaeM visual studio y mens visual studio 2013

Beioupaem: “Co3gaTh HOBBIM NPOEKT’, B OTKPBIBIIEMCS OKHE BBIOHMpaeM “KOHCOJIbHOE
MIPUJIOKEHUE BUHAOBC 327, TakkKe BBOJMM Ha3BaHHE NMpoekTa mynewlib u yka3biBaeM MIyTh TJI€ MBI

COXpaHUM IIPOCKT.
Coszatn apoext N — - X

' ¥ Nocrearue dadne NET Framework 4.5 »  Coprposate na:  No ymoauakmk | 4 > m

4 YCranosnsesHbie
o Tan: Visual Cs»

-

4 Visual Ce e

Bé
; -

8 cem Uleaovete Jpecy JA8 NOMOG WAGA0NCS § Micepnete

Vg Myhewd it
Pacnonoxenne v 0630p..

Pewerme Cosgare

Vivs pewenur WyNeaLit | COSAATS KATAAOT 2A% DAWEHAA

NoGanuTs B CHCTENY YTIDIDNEHMR BEPCHAMA

OK {1 Owvens

Pucynok 13.1. Coznanue npoekra
Janpiie HaXMMaeM OK M Mbl IIEPEXOJIUM K CIIEYIOIIEMY OKOIIKY.
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Pucynoxk 13.2. Co3nanue npoekta — 3tan o0paboTKu
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Pucynoxk 13.3. Beibop oubnmorexn

Takum 00pazoM, y Hac CO3/1AeTCsl HOBBIW MPOCKT B KOTOPOM OYAyT CO3aBATHCS HE HMPOrPaMMBI
exe a crarnieckue oudianoreku lib.

Janbie B 9ToT npoekT mynewlib mobasisiem nBa daiiina ouH 3aroyioBovHbIi function.h:

#ifndef FUNCTION_H

#define FUNCTION_H

Void func_hellow();

Void func_privet(); #endif

®aiin 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"<<end],
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BkirouaeM uX B MPOEKT, a Jaibllle KOMIMJIMPYeM HakuMmaeMm kinaBumm ctrl+alt+F7 u y Hac
coznaercs B nanke Debug wim Release cMoTpst kakoit pexxum BbIOpaTh. (MBI BeIOpaeM pexxum Debug) u B
nanke Debug coznancs daiin 6udanorekn mynewlib.lib

Jiist TOorO, 4TOOBI CO3/1aBaTh Ka4yeCTBEHHbIE OMOIMOTEKN HaM HYKHO KaKAYI0 (QYHKIHIO 3amucarhb
B OTHCJIbHBIN (haiii, 3T0 I Toro, 4ro0sl B mynewlib.lib ObUTIO cO371aHO HECKOIBKO O0BEKTHBIX (DaiiiioB
.0bj B TaHHOM ciiy4dae MbI MOTJIK ObI haitn function.cpp pa3ouths Ha nBa Qaitna gqomyctuMm daiin fl.cpp B
KOTOpOM 3amnucath onpenenenue ¢pynkuun func_hellow() n Ha daiin f2.cpp B Hem 3amucath onpeaencHue
BTOpO# QyHKIMK func_privet(), Torna y Hac OyneT npaBmibHas OMOIHOTEKa U eCIM MBI B TIPOEKTE Oy1eM
UCTIONIb30BaTh OJHY (QyHKIMI0, nomyctiuM func hellow(), a func_privet() HeT, To 0OBEKTHBIH KO .0bj €
¢ynkuueit func privet() He 706aBUThCS , a TOIBKO .0bj func_hellow() OyneT mobaBiATECS, 51 TaKk JyMaio
9TO (aXHBIH MOMEHT, BO3MOXKHO HIKE MONPOOyeM CMOJENUpPOBAThH J1BA PAa3HBIX BapHaHTA CO3MAHHS
oubmuorek. [Ipocto mpu ucmonb30BaHMM OHONMMOTEKM B KOTOPOW KaXAOW (YHKUIMHM NPUHAIICKUT
OTIENbHBI OOBEKTHBIA KOJ, TOJBKO BKIIIOYAIOTCS T€ (YHKLIMH KOTOpPBIE HCHONB3YIOTCS, a €CIH BCE
(GYHKIMH B OTHOM .0bj TO €CTECTBEHHO BKJIIOUYATCS BCe (PYHKIMH U JTaske T€ KOTOPBIE MBI HE UCTIONB3YEM.
Hy»Ho noakmounts OMOIUOTEKY K HallleMy MPOEKTY, ISl 3TOTO:

- cO3[]aeM HOBBIN MIPOEKT IIyCTOM, TPOEKT OyAET MyCTh KOHCOJBHBIM BUH 32 U co37aeM B HeM (haiin

Main.cpp co CIeIyIomnM KOIOM:

#include <iostream>

Using std::cout;

Using std::endl;

#include "function.h"

Int main()

{

Func_hellow();

Func_privet();

Return 0;

}

Taxum 00pazoM, MbI BKJIIOUMJIM B TIPOEKT 3arojoBOuYHBIN (haitn function.h B koTopoMm HaxomsTcs
onpenencHus QyHKITAN

Br13piBaeM (yHKINY, (€CIM MBI ceifyac 3T0 BCE CKOMITHITUPYEM, TO Y HAC BBIJIE3ET OIIMOKA TaK KaKk
MBI peanbHo He nobasuin daiin function.h u He noGaBuIKM camy OUOITUOTEKY B MPOEKT)

- Komupyem ¢aitner mynewlib.lib u ¢aiin function.h B manky c¢ ¢ainaMu Harero

MPOEKTa — ATO Ta MaIlka TAe HaXoIuTcs Ham Qaidin main.cpp.

- C nomoripto ropsumx kiaBuii Shift+Alt+A

[= B« T

B e &
bt

e

| S RE - SFSE s bl TEF 2]
Pucynoxk 13.4. Be13oB ¢yHkun [anbiie
MOSIBUTCSI OKHO.
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Pucynoxk 13.5. Beioop ¢pyHKIHH
Bribupaete daiinbl 1 HaxkuMaeTe 100aBUTH U Bee (haiiinbl 100aBiIeHbI, IPH OTKPBITUN 0003peBaTENS

pelleHUH Y Bac OHHU JIOJKHBI OBITH BHJHBI H3 HETO.

Be3pIMsAHHBIN

Bce u3 pucyHka BHIHO 4YTO cTatuueckas OumOnmorexka mynewlib.lib y Hac ngoGaBnena wu
3aroJIOBOYHBINA (aill ¢ ompeneneHusIMd (GyHKIMA U3 OubOiaroTekn mynewlib.lib BkmoyeH 310 daiin
function.h, reriepp HaxxumaeMm Ctrl+F5 u Bce koMmnumupyeTcs..

IIpakTuyeckas padora Nel4 «Knaccesl OOIlL: BuabI, Ha3HAYEHHUE, CBOICTBA, METOIbI,
coObiTus. O0BABIECHHUS KJIACCA)

Heab padoTsl: 3aKpenuTh MOHITUE KJIACCA U OOBEKTA.

IlonsaTHe KiIacca U 00beKTa

Kmacc — 3TO HOBBII CTPYKTYpUpPOBAaHHBIN THII, BKIIOYAOIIUNA B ce0s B KAa4eCTBE 3JICMCHTOB
(wIeHOB Kiacca):

- MaHHEIE (CBOWCTBA 00BEKTA) — IIEPEMCHHBIE HYKHOTO THIIA;

- pyHKIIMU (METOIBI OOBEKTA), MPUMEHSEMBIC TIO OTHOIIICHUIO K ATUM JaHHBIM.

Kiracc ncnonsiyercst 11 mocTpoeHus 00beKTOB. O0BbEKTHI - 3TO dK3EeMIUIAPHI Kitacca. CHHTAKCHUC
0oOBsABICHHUS Kjacca MOJO0EH CHHTAaKCUCY OOBSIBICHHS CTPYKTYpHI, KOTrZJa II0A OJHHUM HMEHEM
00BEIMHSINCH HECKOJIBKO TI0JICH JaHHBIX pa3Horo Tuma. Class uMs_kiacca

{

3aKpbIThIE CBOWCTBA M METOIBI

Public:

OTKpBITBIE CBOMCTBA U METO/IBI

¥

Onpenenvs Kiaacc, MOXHO CO3/1aTh OOBEKT ATOTrO "KIACCOBOTO" THIIA, UCIONB3YsS MM Kiacca.
[lepeMeHHBIE THIIA KITACC HA3BIBAIOTCS OOBEKTAMH.

IMocne co3manust o0beKTa Kitacca MOKHO OOpamatbesi K OTKPBITBIM 4lieHaM Kilacca, UCIONb3Ys
COCTaBHOE MMsI, KOTOpPOE 00pa3yeTcss U3 UMEHU O0BEKTa M Oleparopa Touka (.), aHAJIOTHYHO TOMY, KaK
OCYIIECTBIISIETCS JOCTYTI K WIEHAM CTPYKTYPBHI.

O0mbexT. YneHn_kiacca

MeToapl KJjIacca

MeTton - 510 QyHKIHS, KOTOpast BXOJUT B COCTAB OKJIacCa U BBIMOIHSET JICHCTBUS HAJl CBOMCTBAMU
o0bekTa. OOBIYHO OIpEIeTICHIE METOIOB KJlacca BRIHOCUTCS mepea hyHKIuer main().
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st onpenenieHust METOIa HAAO YKa3aTh, K KAKOMY KJIaCCy OH OTHOCHUTCS. DTO CBA3aHO C TEM, UTO
B si3bIke C++ pa3Hble KJIACChl MOTYT UMETh METOBI C OJIMHAKOBBIMU UMEHAMU. J[JIs 3TOT0 UCTIONB3YeTCs
oreparys :: - onepanus IPUHAIIEKHOCTH KIIACCY WIH OTIEPaTOPOM pa3pelieHus: 001acTé BUAUMOCTH.

Nms xnacc::uMs (YHKIIMHA HA3BIBACTCS MOJHBIM I KBaTU(UKAIMOHHBIM UMEHEM (YHKIIMHA —
YJIeHa KJacca.

[Ipu onpeneneHny GyHKIUU-UICHA MOJB3YHTECH CIIEAYIONIECH OCHOBHOMN (hOPMOIA:

Tun_pesynbrata UMs __ Kiacca :: iMs__ (pyHKIUU (CITUCOK _ TTApaMETPOB)

{

// Teno GpyHKIHUK

H

3nmech UMs_Kilacca — 3TO UM TOTO KJ1acca, KOTOPOMY NPUHAJICKHUT ONPEACTIAESMBIN METO/I,

JlocTymn K cBOWCTBaM 00bEKTa (JJIs1 YTCHUS UX 3HAYCHUH WIIK JUTS 3aIIFCH B HUX 3HAUCHHS) MOXKHO
OCYIIECTBIATH TOJBKO Yepe3 MeTobsl. OOpamarbcs K CBOWCTBaM 00BeKTa 03 MOMOIIM METO/a MOXKET
BBI3BATh TPYJHO OOHAPYKUBAEMBIEC OIIUOKH, BE/lb Y KAK0T0 00bEKTa CBOM 3HAYECHUS CBOWCTB.

Metox — 3T0 QYHKITHSI, HO TOIBKO BXOJAIIAs B COCTAB Kiacca. [103ToMy IpH BhI30BE METO/1a, KaK
W TIpU BBI30BE (YHKIIMH, MPOUCXOIUT CKAYOK K TENIy BbI3BaHHOW (YHKIMM W TPU HEOOXOIUMOCTHU
nepefavyy el mapaMeTpoB U IOJydeHHE OT Hee Pe3ysbTaTtoB ee paboTbl. OJHAKO, UMEIOTCS M OTJINYHS
METOJIOB OT MPOCTO (DYHKITHIA:

1. UrtoOb!I BhI3BATh METOJ B TOW YacTU MPOTPaMMBI, KOTOpas HE SBJISICTCS 4YacThIO Kilacca,
HAJI0 MCIOJh30BaTh COCTABHOE MMS M3 O0BEKTa M ONEpalMy TOYKa JUIS BbI30oBa MeToxaa. J[s oObIaHON
(YHKIIMU COCTaBHOE UMS HE UCTIONB3YETCH.

2. UToOb!I U3 OJTHOTO METOJIa BHI3BATh JPYTOH METOJ 3TOTO XKe Kiiacca Omeparus ToUuka He
UCTIONB3yeTcs. B 3TOM ciiydae KOMIUIISATOP YK€ TOYHO 3HAET, KaKOW 00BEKT IMOABEepraeTcs o0padoTKe.
3. Brarogapst coctTaBHOMY MIMEHH IIPH BBI30BE METO/1a, HET HEOOXOAMMOCTH YKa3bIBaTh Uepe3

TOYKY OOpallleHHe K CBOMCTBaM 00BEKTa, KaK 3TO HAJIO0 JeNaTh Ul CTPYKTyp. MeTox OyzaeT pabortath co
CBOMCTBaMH TOTO O0BEKTA, KOTOPBIM B TaHHBII MOMEHT BBI3BAJI METOI.

IIpumep mporpaMmsbI ¢ KJIaccOM M 00bEKTOM

//Co3patp Kiacca — Kpyr cO CBOMCTBOM: //1 -

paanyc OKpyKHOCTH //MeToIbl:

// 1. Nanuuanu3anus OKpy>KHOCTH

// 2. BpluucieHne Tiomnam

Class krug //Knacc

{

Float 1; //CKpBITBIE CBOWCTBA Kilacca

Public: //OTKpBITas 4acTh Kilacca

Void init (float rad);
Float plosh();
s

Main()

{ krug k;

Floatr, s;

Cout<<”Baenute paauyc Kkpyra’;

Cin>>t;

K.init (r);

S=k.plosh();

Cout<<IInomanp kpyra="<<s<<endl;

h

3agaHue HA MPAKTHYECKYI0 padoTy

Hamucatp nmporpammy ¢ UCIOIb30BaHUE OOBEKTOB, BBHITIOJIHHUB CJICIYIOLIYIO TOCIEA0BATEILHOCT
JIEHCTBHMA:

1. Co3naTh HOBBIU THII - KJIAaCC, BKIFOYHB B €T0 COCTaB HEOOXOIUMBIC CBOCTBA U METO/IBL.

Ommcats K1acc — 0Bajl CO CBOMCTBaMU:
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Panuycel mo ropu3oHTanu U BEPTUKAIH B MUKCEISIX;
MeToapb!:

HMnuunmanuzaiys CBOMCTB 00BHEKTA;

W3meHuTh 3HaYeHUs pailnyCcoOB OBana;

Pacuurats mmmans oBajia

Pacumrats mmHy myru oBana.

PeannzoBath MeTONBI CO3JAHHOIO Kilacca.

PR mo ao op

Onucatb 00BEKTHI CO3TaHHOTO KJIacca.

2. Co3gaTh OIWH DOK3EMIUBIp Kiacca — OJWHOYHBIM OOBEKT, M K HEMy NPHUMCHHTH
3aMporpaMMHPOBAHHBIC METO/TBI.

3. Co3znaTh HECKOJIBKO 00BEKTOB CO3/IAHHOTO KJIACCa, U K KaXKIOMY 00BEKTY IPUMEHUTH METO/IBI.

4. CdopmupoBath MaccuB U3 5 00BEKTOB. [IpUMEHUTEL K KaXIOMY JJIEMEHTY TaKOTO MacCHBa
METO/TBI.

IpakTuyeckas padora NelS «Co3naHue HacJaeJOBAHHOTO KJIaccay

Henp padoThl: BBecTrn moHsATHE HACIENOBAaHHWA W CO3JAHHMS HA 3TOM TIOHSATHH POJICTBEHHBIX
KJIacCOB

IlonsATHE 0 HAC/IEIOBAHUHU

HacaenoBanue — onuH U3 TpeX (pyHIaMEHTAIBHBIX NPUHIUIIOB 00BEKTHO-OPUEHTHPOBAHHOTO
MPOrpaMMUPOBAHUS, ITOCKOJIBKY WMEHHO Ojaromapss €My BO3MOXHO CO3JaHHE HWEPapXUYCCKUX
kiaaccudukaiui. Mcmonb3yss HacleaoBaHHe, MOXKHO CO3/aTh OOIIMI Kjacc, KOTOPBIM OIpeaesiseT
XapaKTePUCTHUKH, TPUCYIIHNE MHOMXECTBY CBSI3aHHBIX OJJIEMEHTOB. ODTOT KIACC 3aT€M MOXET ObITh
yHacle0BaH APYTUMH, Y3KOCTICIINAIN3UPOBAHHBIME KJIACCaMU C JOOABIIEHUEM B KaXKABIH U3 HUX CBOUX,
YHUKAJIBHBIX 0COOCHHOCTEH.

B cranpaptHoil TepmuHOnoruu s3seika C++ Kiacce, KOTOPBIN HACleIyeTcs, Ha3bIBAETCsl 0230BBHIM.
Kirace, xoTopsiii HaciemyeT 0a30BBIN Kilacc, Ha3bIBACTCS MPOM3BOAHBLIM. [IpOM3BOMHEIN KiTacc MOKHO
WCTIOJB30BaTh B KadecTBE 0A30BOTO JUIA APYroro MPOW3BOAHOTO Kjacca. TakuMm IyTeM U CTPOUTCS
MHOTOYpPOBHEBAs HepapXUs KJIaCCOB.

OCHOBHOE JOCTOMHCTBO HACJIEJIOBAHHS COCTOMT B TOM, YTO OHO ITO3BOJIIET CO3/aTh 0a30BBIi
KJIACC, KOTOPBIH 3aTeM MOKHO BKIIFOUUTH B COCTaB 00JIee CeUaln3npOBaHHBIX KiIaccoB. Takum oOpa3om,
KQXKIBIH TPONU3BOAHBIN KIIACC MOXKET CIIY>)KHUTh ONPECIICHHON 1IN U IIPH 3TOM OCTaBaThCs YacThIO 00IIeH
KJIACCHU(UKAIHH.

IIpumep ¢ HacenoBaHNEM

PaccmoTtpum kimace auto, KOTOPEIil B cCaMbIX OOIIUX YepTax OMpenesieT JOPOKHOE TPAHCIIOPTHOE
cpencTBo. Ero 4dieHsl JaHHBIX MO3BOJSIOT XPAaHUTHh KOJWYECTBO KOJEC M YHCIO MacCaXXUPOB, KOTOPOE
MO>KET MEePEBO3UTH TPAHCHOPTHOE CPEACTRO.

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; }

s

Oto ofmiee ompezaescHUE JTOPONKHOTO TPAHCIOPTHOIO CPEACTBA MOXKHO HCIIONB30BaTh IS
oTpeJiesieHNs] KOHKPETHBIX THTIOB TPAHCIOPTHBIX cpe/icTB. Hampumep, B cieayromeM gparMeHTe myrem
HACJIeZI0BaHUs Kilacca auto Co3aaeTcs Kiace grus (rpy30BbIX aBTOMOOHIICH).

Class grus : public automob

{ Int

cargo;

Public:

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

Void show();

s

Tor ¢akr, 4ro Kiacc grus HacleayeT Kiacc auto, 03HayaeT, YyTo KJacc grus HacledyeT Bce
cogepxuMoe kiacca auto. K comgepskumomy kiacca auto Kinacc grus JoOaBIseT WieH JaHHBIX cargo, a TaKkKe
(yHKIIMU-4JIeHBI, HEOOXOIUMBIE JUTS TIOICPKKH WIeHa cargo.

OO6mwmii popmar ajst odecriedeHrs: HaclIeJOBAHMS UMEET CICAYIOIIUI BU.

Class uMsi_TTpOM3BOJHOTO_KJjlacca: IOCTYI UMs__0a30BOro_kjacca

{

Teno HOBOTO Kiacca

5

31ech dIIEMEHT A0CTYN HeoOs3aTeneH. [Ipu HeoOX0IUMOCTH OH MOXKET OBITh BRIPQKCH OJTHUM W3
cnierduraTopoB goctymna: public, private mmu protected. Yame Bcero mcmonp3yercs crenudukaTop
public. D10 o3HauaeT, uyTo Bee public-uneHsl 6a30BOro Kiacca Takxke OyayT public-useHaMi MPOU3BOAHOTO
knacca. CnenoBarellbHO, B NPEABIIYIEM NMpUMepe WIeHBl Klacca grus MMEIOT JOCTYM K OTKPBITBIM
(yHKOMsAM-4lieHaM Kilacca auto, Kak OyATo oHM (3TH QyHKIHMM) ObUTM OOBSBIICHBI B TeJie Kiacca grus.
OjHaKo KIlacc grus He UMEET JIOCTYIIA K private-diieHaM kiacca auto. Hampumep, uist kiacea grus 3aKpbIT
JIOCTYII K YIeHY JaHHBIX kol.

IIpumep nporpamMmsI ¢ Hac/ieI0BAHNEM KJIACCOB

PaccmoTpum mporpamMmy, KOTOpasi HCIOJB3YeT MEXaHH3M HACJIEIOBaHUS ISl CO3JIAHHS JIBYX
MOJIKJIACCOB KJacca auto: grus u legk.

// OnpenensieM 6a30BBIN KJIACC TPAHCIIOPTHBIX CPEACTB,

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; } };

// OnpenensieM Kjacc rpy30BHKOB,

Class grus : public automob

{ Int

cargo;

Public:

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

Void show();

IR

// OnipenensieM KJ1acC aBTOMOOHIIEH.
Class legk : public automob

{

Enum type car_type; Public:

Void set_type(typet) {car type=t; }
Enum type get type() { return car_type; }
Void show();
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Void grus::show()

{

Cout <<"Koles: "<<get kol()<<"\n";
Cout<<"Passajir: "<<get_pass()<<"\n";
Cout<<"Grusopodjemnost: "<<cargo<<"\n";
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§

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";

§

H

Main()

{ grus tl, t2;

Legk c;

Tl.set kol(18); tl.set pass(2); tl.set cargo(3200);
T2.set_kol(6); t2.set_pass(3); t2.set_cargo(1200);

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

C.show(); }

ITpu BBIMOTHEHUH 3Ta MPOrpaMMa TeHEPUPYET TaKUe Pe3ysIbTaThl.

Konec: 18

ITaccaxxupos: 2

I'py3oBMecTUMOCTD B KyOnueckux dyrax: 3200

Konec: 6

ITaccaxxupos: 3

I'py3oBMecTMOCTD B KyOnueckux dyrax: 1200

Komnec: 4 maccaxupos: 6 THITL: aBTOQYPTroH

00a kiacca grus u legk Bkirrouarot ¢pyHKImO-wieH show (), KoTopas 0ToOpakaeT HHPOPMALIHIO

00 00bekTe. DTa QYHKIUS JEMOHCTPHUPYET €IIE OJUH aCleKT 00BbEKTHO-OPUEHTHPOBAHHOTO
nporpaMMupoBaHus — nonuMopdusM. [lockonbky kaxmas GpyHkims show() cBsi3aHa ¢ COOCTBEHHBIM
KJIACCOM, KOMITHJISTOP MOXKET JITKO "TIOHATH", KaKyI0 UMEHHO (DYHKIIMIO HY>KHO BBI3BATh JJIs JAHHOTO
o0BeKTa.

3anaHue HA IPAKTHYECKYIO padoTy

1. Ha ocnHoBe 6a30Boro kinacca «ABTOMOOHMIIEY», CO3AaTh MPOU3BOAHBIN Kitacc «OO0IIeCTBEHHBIN
TPAHCIIOPTY.

2. Ha ocHoBe 0azoBoro kjacca «OOIIECTBEHHBIM TPaHCIOPT», CO3JaTh MPOW3BOIHBIN Kiacc
«ABTOOYCY.

3. Ha ocHoBe 6a30Boro Kiacca «O0IecTBeHHBIN TPAHCIIOPT), CO3AaTh MPOM3BOIHBIN KIIACC
«TpamBaii».
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IIpakTHyeckast padora Nel6 «Ileperpyska MeTo10B»

Heans padoThl: 3akpenuTh IMOHATHE Kiacca, OOBEKTa, BBECTH IOHATHE KOHCTPYKTOPA,
JIECTPYKTOpA.

Ha3nayeHue KOHCTPYKTOPOB

Kak mpaBuiio, HEKOTOPYIO YacTh OOBEKTA, TPEKIEC YeM €ro MOXKHO OyJeT HCIOJIb30BaTh,
HE00X0JMMO HHUITHAIN3UPOBaTh. HampumMep, paccMoTpuMm kitacce queue. [Ipex e uem kiracc queue MOKHO
OyJeT WCIoNb30BaTh, IMEepeMEeHHbIM rloc W sloc Hy)XHO NpPUCBOWTH HyJeBbie 3HaueHus. B C++
IpeyCMOTpPEHA peaH3alns 3TO BO3MOXKHOCTH TIPH CO3/IaHUM 00BEKTOB Kitacca. Takas aBToMaTHyecKas
WHUIMATTU3AIUS BBITOJHSAETCS 01aro1apsi UCIoIb30BaHUIO KOHCTPYKTODA.

KoHcTpykTop — 3T0 crienuanbHas (hyHKIUS, KOTOpas SBJISCTCS WICHOM Kiacca, M UMsi KOTOPOit
COBII3Ia€T C UMECHEM KJlacca.

Class queue // Onipenenenue kiaacca queue.

{int q[100]; Int

sloe, rloc;

Public:

Queue (); // KOHCTPYKTOP

Void gput(int 1);

Int qget();

}5

B oObsiBiernm koHCTpykTOpa queue() OTCYTCTBYET THIT BO3Bpalmaemoro 3HadeHus. B C++
KOHCTPYKTOPBI HE BO3BPAIAIOT 3HAYCHUH, IIPH STOM HEJb3sl yKa3bIBaTh qaxke Tui void. Terneps npuseneM
koz pynkiuu queue(). // OnpenencHue KOHCTPYKTOPA.

Queue::queue()

{sloe =rloc = 0;

Cout << "Ouepenp HHUIHATA3UPOBaHA.\n'";

H

B nmaHHOM ciiydae mpu BBHINOTHEHWHM KOHCTPYKTOpa BBIBOIUTCS cooOmeHne «Ouepens
WHHUIMATM3UPOBAHAY), KOTOPOE CITY)KUT UCKIIOYUTEIBHO WIIFOCTPATUBHBIM IeisM. Ha mpakTuke ke B
OOJIBIITMHCTBE CITy4aeB KOHCTPYKTOPBI HE BEIBOJIST HUKAKUX COOOIIECHHH.

KoHCTpyKTOp 00BEKTa BBI3BIBACTCS PU CO3/IaHUU 00BEKTa. DTO 03HAYAET, YTO OH BHI3BIBACTCS
TIPH BBITTOTHEHUHN HHCTPYKITUN OOBSABIIEHUS 00bekTa.  KOHCTPYKTOPHI TIOOATBHBIX 0OBEKTOB
BBI3BIBAOTCS B CAaMOM Hadajie BBITOJHEHHS MPOrpaMMBI, eliie 10 oopamieHus K GpyHkiny main(). Uro
KacaeTCs JIOKATBHBIX 00BEKTOB, TO MX KOHCTPYKTOPHI BBI3BIBAIOTCS KaX/IbIi pa3, KOTAa BCTPeUaeTCs
00BSBIICHHE TAKOTO 00OBEKTA.

JdecTpykTopsl

JlecTpyKTOp — 3TO (PYHKIIHS, KOTOPAsl BEI3BIBACTCS NIPU PA3pyIICHUH 00BEKTA.

Bo MHOTHX ciy4asix mpu pa3pynieHud 00beKTy HEOOXOUMO BBITIOJHUTH HEKOTOPOE JICHCTBHE UITH
JlaXkKe HEKOTOPYIO TOCIIENOBATEILHOCTD JeiicTBrid. JIoKabHBIE 0OBEKTHI CO3MIAIOTCS MPH BXOJAE B OJIOK, B
KOTOPOM OHH OTPEJIeNICHbI, U pa3pyIIAlOTCs MPH BhIXOJE U3 Hero. [100ambHbIe 00BEKTHI pa3pymarTcs
IpY 3aBepIICHUN MporpaMmbl. CyIIeCTBYET MHOXKECTBO (DaKTOPOB, O0YCIOBIUBAIOIINX HEOOXOIMMOCTh
JnecTpykTopa. HampumMep, 00BeKT HOKEH OCBOOOAWTH paHEe BBHIICICHHYIO NI Hero mamsath. B C++
WMEHHO JNECTPYKTOPY Mopydaercs oOpaboTka mporiecca Me3akTuBH3amuu oObekTa. Mms mecTpykropa
COBIAZACT C UMEHEM KOHCTPYKTOPA, HO MpeaBapsaeTcs cuMBoJioM "~" (Tiibaa). [lomo6HO KOHCTpYKTOpam
JIECTPYKTOPBl HE BO3BpAIlAlOT 3HAYCHHU, a CIICJOBATEIIBHO, B WX OOBSBICHHUSX OTCYTCTBYET THII
BO3BPAIIaeMOT0 3HAUCHHSI.

PaccMoTpuMm yxke 3HaKOMBIH HaMm Kiacc queue, HO TENepb OH COJCPKHUT KOHCTPYKTOpP U
nectpykTop. (CrpaBeayiuBOCTH paii OTMETHM, YTO KIIACCy queue AeCTPYKTOp, MO CYTH, HE HYKEH, a ero
HAJIMYME 3/IeCh MOKHO OTIPABJIATh JIMIIb WLTFOCTPATUBHBIMH LIEJISIMH ).

// Onpenenenue Kiacca queue,

Class queue

{
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Int gq[100]; Int

sloc, rloc;

Public:

Queue(); // KOHCTPYKTOP
~queue(); / mecTpykTop
Void gput(int 1);

Int qget();

¥

// Onipenenenue AecTpyKTopa

Queue::~queue()

{ cout << "Quepenp paszpymieHa.\n"; }

THapamempu3zosanHvle KOHCMPYKMOPbL

KoucTpykTop MoxeT nMeTh mapameTphl. C WX MOMOIIBIO TIPU CO3/IaHUU 00BEKTA WICHAM JTaHHBIX
(TepeMeHHBIM KJlacca) MOKHO TIPUCBOUTH HEKOTOPbIE HAYAbHBIE 3HAUCHHSI, OTIPE/ICIIeMbIC B TIpOrpamMme.
OTo peanusyercs MyTeM Iepeiadn apryMEHTOB KOHCTPYKTOPY OOBbEeKTa.

Urto0bl iepeaTh apryMeHT KOHCTPYKTOPY, HEOOXOIUMO CBS3aTh 3TOT apryMEHT ¢ 00BbEKTOM TpHU
o0bsBIeHNH 00BeKkTa. C++ mojmepKuBaeT 1Ba crocoda peaaw3allid TaKoro CBSA3BIBaHMS. BOT Kak
BBITJISIUT TIEPBEI CITOCO0.

Queue a = queue(101);

B oaToM 0OBsIBIEHHM cO3maeTcsl odyepelb C WMEHEM a, KOTOpOH IepefaeTcsl 3HaveHHe
(nnentudukanuonssiii Homep) 101. Ho 3ta popma (B TaKOM KOHTEKCTE) UCHOIB3YETCsl PEAKO, IIOCKOIBKY
BTOPOH croco® mMeeT Oojee KOPOTKYIO 3amuch M yaoOHee AJsl MCHONb30BaHusA. Bo BTOpoMm crocobe
apryMEHT JIOJDKCH CIIIOBATh 332 MIMEHEM 00BEKTa U 3aKITF0YATHCS B KPYTIIbIE CKOOKH.

Hampumep, cnemyronias HHCTPYKIHSI SKBUBAJICHTHA MPEIBITYIEMY 00BSIBICHHUIO.

Queue a(101);

DTO caMbIii pacIIPOCTPAHCHHBIN CIIOCO0 OOBSABICHUS apaMEeTPHU30BAHHBIX 00BEKTOB. OmHpasch
Ha 3TOT METO/I, MPUBEAEM O0IIHiA (hOpMaT Mepeiaul apryMEHTOB KOHCTPYKTOPaM.

Tun_xmacca uMs_TepeMEHHOM(CITUCOK _apTyMEHTOB);

3/ech 3JMEMEHT CIMCOK apryMEHTOB IMPEJCTABISET COOOW CIHMCOK pPa3JelIeHHBIX 3alsThIMU
apryMeHTOB, MTEPEIaBaeMbIX KOHCTPYKTODY.

Coz0anue 8 npocpamme nepezpyrcaemvix KOHCHMpPYKmopos

Haunbonee yactoe ucnoap30BaHUE MEPETPY3KH KOHCTPYKTOpa — 3TO 00ecredeHHue BO3MOKHOCTH
BEIOOpa criocoba WHUIMATM3aun o0bekTa. Hanmpumep, B ciemnyromeid nporpamMe o0bekTy ol maercs
HayalbHOE 3HAaYCHHE, a 00BeKTy 02 — HeT. Ecnmu BBl ynanute KOHCTPYKTOP C IYCTBIM CIHCKOM
apryMeHTOB, IporpamMma He OyJIeT KOMIHIINPOBATELCS, TOCKOIBKY Y HEMHHIIUATH3UPYEMOTO 00bEKTa THIIA
samp He OyJeT KOHCTpYKTOopa. Ml Ha000pOoT, €Clin BBl yJAINTE KOHCTPYKTOP C TapaMeTpoM, IporpaMmma He
Oy/ieT KOMITHINPOBATKCSI, IIOCKOJBKY HE OyJIeT KOHCTPYKTOPa Y MHHITUATU3UPYEMOT0 00bEKTa TUIIA samp.
Jl1st paBMIIbHOM KOMIHIISAIIUY TIPOTPAaMMEI He00X0 UMbl 00a KoHCTpyKkTOopa. Class myclass

{

Int x; Public:

// meperpy3ka KOHCTPYKTOpa ABYMsI CIOCO0aMHu

Myclass() {x=0;} // HET MHUIIMATN3AIH
Myclass(int n) { x =n; } // MHALIH A3 AT

Int getx() { return x; }

¥

Main()

{ myclass 01(10); // 00BsIBIIEHHE C HAYAIbHBIM 3HAUYCHHEM
Myclass 02; // 0OBsiBNICHHE O€3 HAYATBHOTO 3HAUCHUS

Cout<<"ol: "<<ol.getx()<<"n'

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

[Neperpy3ka KOHCTpYKTOpa IMO3BOJISIET MPOTPaMMUCTY BBIOpaTh HauOoOJIee MOMXOMSIINA METOJ
WHUIMAIN3AIHU 00beKkTa. PaccMoTpuM mpumep, B KOTOPOM CO3/1aeTCsl KJIace T XPaHeHHUs KaJleHIapHOU
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natbl. Konctpykrop date() neperpy»xaercs AByMs criocobamu. B mepBom cityyae naHHbIe 3a1at0TCSl B BUAIE
CTPOKH CUMBOJIOB, B APYT'OM — B BHJIE TPEX LENIBIX.

Class date

{

Int day, month, year; Public:

Date(char *str) ;

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

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

s

Date::date(char *str)

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

{// ncnonp30BaHKE KOHCTPYKTOpA ISl JaThl B BUaE CTpoku Date

sdate("11/1/92");

// mcrionb30BaHUE KOHCTPYKTOPA JUTS IaThl B BUJIE TPEX IIEITBIX

Date idate(11, 1, 92);

Sdate.show();

Idate.show();

H

[MpenmMymiecTBo meperpy3ku KoHCTpykTopa date(), Kak MMOKa3aHO B NMpOrpamMme, B TOM, YTO BbI
MO)KETe BBIOpaTh Ty BEPCHUIO0 MHUIMAIM3AIMU, KOTOPAs JIy4Illle BCErO MOAXOAUT K TEKYILCH CHUTYalluH.
Hanpumep, eciu oObekT Thma date co3maercs B pe3yibTaTe IOJB30BATEIbCKOTO BBOJA, TO MPOIIES
UCIIOJIb30BaTh CTPOKOBYIO Bepcuto. OmHaKo eciii 00beKT THma date CcTpOUTCS IyTeM KaKuX-TO MPOCTHIX
BHYTPCHHHX pacyeToB, TO BEpPCHS C TpeMs MLENbIMH IapaMeTpaMH CTaHOBHUTCS, BEPOSTHO, Oojee
MIPUBJIEKATEIHLHOM.

[Ipumep mporpaMMsI ¢ KOHCTPYKTOPaMH U J1eCTPYKTOpPaMu

[MporpamMMa peanuzanuu ouepein, B KOTOPOU JEMOHCTPUPYETCS HCIIONB30BaHNE KOHCTPYKTOpA U
JIECTPYKTOpA.

// Omnpenienenue Kiacca queue,

Class queue

{

Int q[100]; Int

sloc, rloc;

Public:

Queue(); // HeTmapaMeTpU30BaHHBIH KOHCTPYKTOP

Queue(int id); // mapaMeTpHU30BaHHBIN KOHCTPYKTOP

~queue(); // necTpykTop

Void qput(int 1);

Int qget() ;

s

// Onpenenenue KOHCTPYKTOpa 0e3 mapaMeTpoB

Queue::queue ()

{ sloc = rloc = 0; cout << "Ouepenp MHUIMATH3UPOBaHA.\n"; }

//Onpenenenre KOHCTPYKTOpa ¢ apaMeTpaMu

Queue :: queue (int id)

{
Sloc =rloc = 0;
Who =id;

Cout << "Quepenp " << who << " uHHIHaNIH3UpOBaHa.\n"; }
// Onpenenenue AecTpyKkTopa.

Queue::~queue()

{ cout <<"Ouepeas paspyuieHa.\n"; }

// 3aHeceHue B oYepeb NEIOYHCICHHOTO 3HAYCHHSI.
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Void queue::qput(int 1)

{

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

Q[sloc] =1;

H

// VI3BeueHre U3 OUEPEIH [ICTOYNCICHHOTO 3HAUCHHS,
Int queue::qget()

{

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

Rloc++;

Return q[rloc];

H

Main ()

{ queue a, b; // Co3nanue 00bEKTOB KOHCTPYKTOPOM 0€3 IapaMeTpoB
A.gqput(10); b.qput(19); a.qput(20); b.qput(1);
Cout << a.qget()<<""; cout << a.qget()<<"";

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

Queue a(1), b(2); // Co3nanue 00beKTOB KOHCTPYKTOPOM C MapaMeTpaMu
A.gput (10);  b.qput (19);

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

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

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

H

[Ipu BEIIOTHEHUH STON TMPOTPAMMBI TIOITYYAIOTCS TAKHUE PE3yIbTATHI.

Odepenp HHUITMATM3UPOBAHA.

Ouepenp naunmanuzuposana. 10 20 19 1 Ogepens

paspymena. Odepenp paspymieHa.

Ouepenp | naMIManu3upoBana. Ouepens

2 MHUIHAI3UPOBAHA.

1020 19

1

Ouepenp 2 pa3pylieHa.

Ouepenp 1 pazpymieHa.

B mpumepe ¢ ucmonb3oBaHMEM Kiacca queue MpH CO3AaHUH OOBEKTa MepesacTcsl TONbKO OJUH
apryMeHT. B oOmem ciy4ae BO3MOXXKHA Iiepefada JAByX apryMeHToB u Oomee. B omnmmume ot
KOHCTPYKTOPOB, A€CTPYKTOPHI HE MOTYT UMETh MapamMeTpoB. [[pHunHy MOHATH HETPYIHO: HE CYIIECTBYET
CpPEZCTB Iepeiaur apryMEHTOB 00BEKTY, KOTOPBIN pazpylaeTcsa. 3aJaHue Ha MPAKTHYECKYI0 padoTy

1. PaszpabotaiiTe mporpamMMmy, COAEPXKAIIYIO KJIacC ¢ IByMSI OTKPBITBIMUA U ABYMS 3aKPBITBIMU

LEeJIOYUCICHHBIMU TiepeMeHHbIMU. Co3naiite nBa o0bekTa 3TOoro knacca. Vcnonbssyiite ais
WHUIMAU3AIUN  3aKPBITBIX TEPEMEHHBIX KJIacCa IapaMeTPU30BAHHBIC KOHCTPYKTOPHI.
JomonanTe mporpaMMmy QyHKIHSIMHU pacdeTa CyMMBI BCEX TIEPEMEHHBIX 00BEKTa.

2. Cozpaiite QyHKIUH, OIIpeeIIoIINe MaKCUMaJIbHOE U MUHUMAIIEHOE

3HAa4YCHUE MEPEMEHHBIX KaXI0ro o0bekTa. Mcmonb3yiite KOCTPyKTOD.

3. Ormpegennure, B KaKOM OOBEKTE CyMMa TIEPEMEHHBIX MaKCHMajibHa (MHHHMAJIbHA).

HUcnone3yiite neperpy3ky KOHCTPYKTOPOB.

IIpakTHyeckas padora Nel7 «Mcnmosib30BaHUe yKa3aTeJieil Ajisl OpraHu3aiuy CBI3aHHbBIX

CIIMCKOB»

Lenp padoThl: M3y4YNTh OCHOBHBIE TOHATHS, OTHOCAIIWECS K KilaccaM M OOBEKTaM, OCBOWTH
JTUHAMHYECKOE CO3aHNe 00BEKTOB B TPOrpPaMMHOM KOJIE.
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Kuaaccesl 1 00beKTBI
OOBEKTHO-OPHUEHTHPOBAHHOM TTOXOIE CYIIECTBYIOT MOHATHS Kitace U OOBEKT.

Kracc — 310 mporpammHuas exuHuMIA, KOTOpas 3afaeT oOmIwii mabIoH Al KOHKPETHBIX 0OBEKTOB.
Kiacc comepxut Bce HE0OXOAMMEBIE OMKCAHUS TIEPEMEHHBIX, CBOUCTB M METOJIOB, KOTOPBIE OTHOCSTCS K
o0wekTy. llpuMepoM Kiacca B peallbHOM JKU3HU SIBIIACTCS TIOHSATHE «aBTOMOOWIIB»: KakK IMPaBHIIO,
aBTOMOOWITH COJIEP’KUT HEKOTOPOE KOJIMIECTBO KOJIEC, IBE-Peil, UMeeT KaKOH-TO IIBET, HO 3TH KOHKPETHBIC
JISTaII B KJTacCe HE OMMICHIBAIOTCSI.

OO0BekT — 23T0 HK3eMIUBIp Kiacca. CBoicTBa 00OBEKTa cOACpKAT KOHKPETHBIC NaHHEIE,
XapaKTepHbIE U1 JAHHOTO JK3eMIUIIpa. B peanbHON XU3HU MPUMEPOM O0BEKTa OyJIeT KOHKPETHBIH
AK3EMILISP aBTOMOOMIIS ¢ 4 KOJIecaMH, 5 TBEPKaMU U CHHETO 1[BETa.

JAunamMuyeckoe cozgaHue 00bLEKTOB

Yame Bcero Juisi pa3MelieHus Ha (OpPME KHOIKH, IMOJISI BBOJA WM JAPYTHX YHPABISIOIINX
3JIEMEHTOB HMCIIONIb3yeTcsl au3abiHep cpenbl Visual Studio: HyKHBIH 3J€MEHT BBIACISCTCS B IaHENH
JJIEMEHTOB M pa3Mernaercs Ha (opme. OpHAKO WHOTZA CO3/1aBaTh AJIEMEHTHI HYXKHO YK€ B Ipolecce
BBITIOJTHEHUST TIpOTpaMMbl. [T0CKONBKY KaXKIbId 3JEMEHT YIpPaBICHUS IMPEICTaBISICT COOOW OTACTbHBIN
KJIacC, €ro oMeIIeHrne Ha (popMy mporpaMMHBIM CITIOCOOOM BKITIOYAET HECKOJBKO IIAroB:

11. Co3zmaHne dK3eMIUIsIpa Kiiacca.
12. [MpuBs3ka ero x ¢popme.
13. Hacrpoiika MecTOONOX)eHus, pa3MepoB, TekcTa u T. I1.

Hanpumep, 4T00BI CO371aTh KHOTIKY, HY>KHO BBITIOJHUATH CIIEIYFOIUH KOJI ( €r0 ClIeAyeT pa3MeCTUTh
B 00paboTunke coodmenus Load wiu B kakoM-1100 IpyroM MeToe):

Button b = new Button();

3nmech OOBSBISETCS IMEpEeMEHHash b, OTHOcsIascs K Kimaccy Button, kak W B NpeabIAyIIAX
nabopatopHbIX padoTax. OmHAKO Aajbllle WAET HEYTO HO-BOE: C IMOMOIIBIO ONEpaTopa NEw CO31aeTcs
IK3EeMITISIP Ki1acca Button, cchika Ha HETO MPHUCBAMBACTCS ITepEeMEHHOM b. [Ipr 3TOM BBEITIONHSAETCS TETBIN
PSAI TOTIOMHUTENBHBIX JACHCTBUMN: BBIIEISICTCS MaMSITh MO 00BEKT, MHUITUAIU3UPYIOTCS BCE CBOWCTBA U
NepEeMEHHBIE.

Hanee HyXHO 100aBUTH 00BEKT Ha ¢opmy. s 3TOro ciykut cBOHCTBO Parent, xoTtopoe
oTIpeieIsieT POAUTEILCKUH AIEMEHT, Ha KOTOpOM OyzeT pa3MmenieHa kHomka: B.Parent = this;

KiroueBoe cnoBo this OTHOCHTCS K TOMY 00BEKTY, B KOTOPOM pa3Me-11eH BHITIOTHAEMBIN B TaHHBIH
MOMEHT MeToJl. [IoCcKoNIbKY BCe METOJIBI B JIAOOPATOPHBIX paboTax pasMeraroTcs B kiacce GOpMbl, TO U
this oTHOCHTCS K 3TOMY KOHKPETHOMY 3K3EMILISIPY (HOPMBEI.

BmecTo ¢opMbI KHOTIKY MOKHO TTOMECTHTh Ha ApYyrod KoHTeiHep. Ha-mpumep, ecnu Ha dopme
€CTb DIIEMEHT yrpasieHus Panel, TO MO)KHO MOMECTHThH KHOIIKY Ha HETO CIECIYIONIHM 00pa3oM:

B.Parent = panell;

YroOrI 3a1aTh MOJIOKEHHUE M Pa3Mephl KHOIKH, HY>KHO HCIIONB30BaTh cBOMcTBa Location u Size:

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

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

Ob6patute BHUMaHue, uto Location u Size — 3T0 TOke 00bekTh. XOTs BHYTpu y Location
COJIepIKATCSl KOOPAMHATHI X U Y, 3aJIaf0IIUe JICBBIH BEPXHUH Yol 00bEKTa, HE TIOJyYUTCSl IOMEHSTh OJTHY
13 KOOPJUHAT, HY>KHO MEHSTH LEIUKOM Bech 00BeKT Location. To jxe caMmoe 0OTHOCUTCS U K CBOMCTBY
Size.

Ha camom nene, kax/piii pa3, korga Ha (GopMy momeniaeTcsi HOBBIA AJIEMEHT YNPABICHUS WITH
BHOCATCSI KaKMe-TO M3MEHEHMs B CBOMCTBAa DJJIEMEHTOB ympaBienus, Visual Studio renepupyer
CTCIUANTBHBINA CITy)KeOHBIH KOJI, KOTOPBII MPOebIBACT MPUBEJACHHBIC BBIIIC ONEPAIMH MO CO3JAHUIO0 U
HACTpOMKe 3JeMeHTOB yrpamieHus. [lompoOyiiTe moMecTHTh Ha (OPMY KHOIKY, M3MCHHTH C Hee
KakneHHOYIb CBOMCTBA, a 3aTeM HalauTe B 0003peBatelne pemieHuit Betky Gopmer Forml, pazsepuute ee
U clejaiTe ABOKHOM mmieadyok mo Betke Forml.Designer.cs. OTkpoercs ¢aiil ¢ TEKCTOM MPOrpaMMbl Ha
s3eike  C#, KOTOpYIO cpelja co3jana aBTOMaTHUECKH. MEHSTh 3TOT KOI BpYYHYIO KpaiiHe He
pexomenayercsi! OOHAKO MOXHO €r0 HM3Y4WTh, YTOOBI MOHSATH TNPHHLUIBI CO3JaHUS JIIEMEHTOB
VIIPaBIICHNS B XOJIC BHITTOJTHEHUS IPOTPAMMBEL.
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O06JacTh BUIMMOCTH

[lepemenHbie, OOBSBICHHBIE B TMPOTpaMMe, HUMEIOT OO0IacTh BHAWMOCTH. JTO 3HAYUT, YTO
NepeMeHHas, OMMCAaHHAas B OJHOW YacTH NPOrpaMMbl, HEe o0s3aTenbHO OyAeT BUAHA B Apyrod. Bor
HanboJIee YacTo BCTPEUAIONINeCs CUTYaIUH:

[lepemenHnsbie, onucanHble BHYTPH METO/AA, HE OYAyT BUAHBI 32 TIpeieiaMHu 3TOT0 METO/A.

Hampumep:

Void methoda()

{

OnwuceiBaeM nepeMeHHylto delta int delta = 7;

H
Void methodb()

{

Ommbka: nmepeMeHHas delta B arom Metoe Heu3BecTHA! Int gamma = delta + 1;

IlepeMeHHbIC, OMUCAHHBIC BHYTPH OJIOKA MJIM COCTABHOTO OIMEPATO-PA, BUIHBI TOJBKO BHYTPHU
storo 6yoka. Hanpumep: Void Method()

If(a==7)

Intb=a+5;}

/! Ommbka: nepemenHas b 31ech yxxe HemszBectHa! Messagebox.Show(b.tostring());
[lepeMeHHbIe, ONTMCAHHBIC BHYTPH KJIacca, SIBJISIFOTCS TNTOOATLHBIMH U JIOCTYITHBI JIJISl BCEX METOJIOB
atoro knacca, Hanpumep: Class Form1 : Form

{

Inta=25;

Void Method() {

/l [lepemeHHas a 31eCh ACHCTBUTEIbHA
Messagebox.Show(a.tostring());

H

} Onepanuu is u

as

UYacto ObiBaeT y10OHO MEPEMEHHBIC Pa3HBIX KJIACCOB 3aIMCATh B OJUH CIIUCOK, YTOOBI OBLIO Jierue
ero obpabatpiBaTh. UTOOBI IPOBEPHUTH, K KAKOMY KJIacCy MPHHAMICKHUT KaKOH-THOO OOBEKT, MOXKHO
UCTIONB30BaTh ONEPATOP iS: OH BO3-BpalllaeT UCTHHY, €CIM OOBEKT MPUHAMICKUT YKa3aHHOMY KIIACCY.
TIpumep:

Button b = new Button();

If (b is Button)

Messagebox.Show("Dto kHomka!"); else

Messagebox.Show("DT10 uto-To apyroe...");

Kak npaBuio, B 00mux crimckax 00beKThl XPaHATCS B «00E3ITMICHHOMY COCTOSHUH, TaK, YTOOBI y
BCEX y HHUX OBLI JIMITh MUHUMAJILHBIM OOIIMHA I BCEX HAOOp METOAOB M CBOWCTB. JIJIsI TOro YTOOBI
MOYYUTHh JOCTYN K PACHIMPEHHBIM CBOWCTBAM OOBEKTa, HY)KHO TMPUBECTH €ro K MCXOIHOMY KJIacCy C
MTOMOIIIBIO OTIEpaIliy MPUBEACHUS as: (someobject as Button). Text = "Orto kHomka!";

CrnenmyeTr MOMHHTBH, YTO OMNEpanus MpUBEAeHHS cpaboTaeT TOIBKO B TOM CIIydae, €ClIu OOBEKT
M3HAYAJIFHO MPUHAUIEKUT TOMY KIJIACCY, K KOTOPOMY €r0 MBITAIOTCS IPUBECTH (MJIM COBMECTHM C HHUM), B
MIPOTUBHOM CITy4ae OTepaTop as BHIOPOCHT UCKIFOUYCHUE M OCTAHOBUT BBIMTOJIHEHHUE MTPOrpaMMebl. [ToaTomy
Oosree OE30MACHBIM TOIXOJ COCTOUT B KOMOWHHMPOBAHHOM NPWMCHCHHH OIIEPaTOPOB as W iS: CHadaia
MIPOBEPSIEM COBMECTHMOCTh O0OBEKTa M KJIACCA, U TOIBKO MTOTOM BBIMIOJHSAEM OIEPAITUIO TTPUBEICHUS

If (someobject is Button)

(someobject as Button).Text = "210 kHOTIKA!";
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B kagecTtBe mpakTUYECKOT0 MpPHUMEpPa HCIIONB30BAHUS STHX OMNEpalnii PacCMOTPHUM IpPUMEDP
MpOrpaMMBbl, KOTOpasi mepedrupaeT Bce IIEeMEHTHI yrpaBieHnsa Ha (opMe, U 'y KHONOK (HO HE Yy APYTHX
3JIEMEHTOB yIIpaByieHUs!) 3aMeHseT TeKCT Ha MATh 3BE3/I0UCK «*****y: Private void Form1 Load(object
sender, eventargs e)

{

[lepebupaem Bce anements ynpasienus foreach (Control ¢ in this.Controls) If

(c is Button) // Knomnka?

(c as Button).Text = "*****". // Jal }

CBejleHusi, nepeaaBaeMblie B COObITHE

Korna mpoucxoaut kakoe-inbo codbiTre (Hanpumep, coobitre Click mpu HakaTHH Ha KHOIIKY), B
00pabOTUMK ATOTO COOBITHS TIEPEAAFOTCS JOMOIHUTEILHBIC CBEACHHUS 00 TOM COOBITHH B ITapaMeTpe €.

Hampumep, nipu 1menuke KHOMKYM MBIITY Ha 00bEKTE BO3HHKaeT coObiTue mouseclick. [l aToro
COOBITHSI TTapaMeTp € COJICPKUT IIETBIN Psijl IEPEMEHHBIX, KOTOPBIC MO3BOJISIFOT y3HATH HH)OPMAIIHIO O
HaKaTUU:

* Button — xakas KkHomka ObljIa Ha)kaTa,

*  Clicks — ckonbko pa3 OblIa HaXKaTa ¥ OTITyLIeHa KHOIKA MBIIIIH;

* Location — KOOpAWHATEI TOYKH, HA KOTOPYIO YKa3bIBal Kypcop B MOMCHT Ha)KaTHsl, B BUJC

o0bekTa Kiacca Point;

* X wuY — Te e KOOPAUHATHI B BUJC OTICIHHBIX IEPEMEHHBIX.

3anaHue HA IPAKTHYECKYIO padoTy

Ecnu B nHAMBHTyambHOM 3aJ]aHUM UCIONB3yeTCs diieMeHT Panel, n3amMeHuTe ero nBer, 4ToObl OH
BU3yaJIbHO BhIIENsIICs Ha Gopme. Eciu nucnonbiyercs anemenT Label, He 3a0y/bTe TPUCBOUTH €My KakKou-
00 TEKCT, MHaUe OH He Oy/eT BujeH Ha popme. UHIUBHAYAILHBIE 32 TaHUSA

1. PaspabotaTh nporpamMmmy, JMHAMHYECKH TIOPOXKJAIOIIYIO Ha OKHE KHOTIKH. JIeBbIi BepXHUit
YTOJI KHOTIKH OTIpeZeIIsieTCs] MECTOIOIOKEHHEM Kypcopa MpH Imienyke. BrIBecTH HaAmuCh Ha KHOTKE C
KOOPJMHATAMU €€ JICBOT'0 BEPXHETO YIJIa.

2. PaspaboraTs mporpammy, THHAMHYECKH TTOPOXKIAIONIYI0 HA OKHE KHOII-KW M TIOJISl BBOJA.
JleBBIli BepXHHUH YTOJ DJIEMEHTA YNPABICHUS OMPEAEISETCS] MECTOIMONIOKEHNEM Kypcopa TpH IIeTdKe.
Knormka mopoxkmaeTcst, €Clii Kypcop HaXOAUTCS B JICBOHM MOJIOBHHE OKHA, B MTHOM CITydae MOPOKIACTCS ITOJIe
BBOJA.

3. Ha ¢dopme pasmeriien snemenT ynpasinenus Panel. Hamucats npo-rpaMmy, KoTopas mpu
IISTYKE MBIIIN Ha DIIEMeHTe yrpasieHus Panel nobapnseT B Hero kHomku Button, a mpu memuke Ha opme
B Hee T00aBIISAIOTCS MO BBOAA textbox.

4, Ha ¢dopme pasmemensl 3 manenu (3meMeHT yrpasieHus Panel). HamumcaTts mporpammy,
KOTOpas MPH IIEITYKE MBIIITH Ha IEPBOM IMaHEIH JO0ABIISICT BO BTOPYIO IMaHEIbh KHONKK Button, mpu miemake
Ha BTOpPOW MaHeNH J00aBiseT B TPETHIO MAaHENb MOJsl BBoja textboX, a MpH IIETYKe Ha TPEThed MaHen
Jno0aBIsieT Ha MepBYIo maHens MeTku Label.

n Hammcate mporpammy, noOamisroinyr0 Ha (opmy KHoOmku. KHOTMKM 100aBISIOTCS B Y3JIbI
MPSMOYTOJIbHOW CETKU. PaccTodAHMs MeXIy KHONMKAMH M PAaCCTOSIHUS MEXIy KpalHed KHONKOW u
rpaHuUlleii OKHA JOJDKHBI OBITh PABHBI KaK 110 TOPU30HTAIH, TaK U IO BEPTHUKAIIH.

6. Pazpaborats mporpammy, Hpu IIEITYKE MBIIIN JHHAMUYECKH MOPOXKIAONIYI0O HAa OKHE
KHOIIKM WJIM 10JI1 BBOAA. KaXAblil UETHBIN 3JIEMEHT YIIPaBJICHUS SIBJISECTCA KHONKOM, HEYETHBIN — MOJIEM
BBO/Ia. JIEBBIN BEpXHUI yroJl KHOIIKKA OMPEJICIIIETCS MECTOMOJIOKEHUEM Kypcopa py miemdke. J{ns mons
BBOJIa MOJIO’KEHUE Kypcopa OMpeesisieT KOOPANHATHI MPaBOTO HUKHETO yria.

7. Co3mate mporpaMMy C KHONIKOW, METKOW W TmojeM BBoja. llpm memuke Ha
COOTBETCTBYIOIIUI AJIEMEHT Ha (hOpMe TUHAMHYECKU JOJDKCH CO3[aBaThCs TMOJOOHBIA €My SJICMEHT.
IIpemycMOTpeTh BO3MOKHOCTH BBIBOJA KOJTMYECTBA KHOIIOK, METOK U TOJIEH BBOJIA.

8. Co3znmate mporpaMmy, TOOABIISIONIYIO PAa3IMYHEIC dJIEMEHTHI YIIpaBicHUS Ha GopMy U Ha
naHenb Panel. Tun s1eMeHTOB ympaBieHHs BbeIOMpaeTcs ciydyaitHeIM oOpaszoMm. [IpemycMoTpeTh
BO3MOXXHOCTb BBIBOJIa MH(POPMAIIHH O KOJIMIECTBE IIEMEHTOB I10 THITaM U HH(POPMAITUIO O PACTIONOKECHUH
JJIEMEHTOB.
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9. Pa3zpaborats mporpamMmy, H00aBisAIOIIYI0 Ha (GOpPMYy IOCIEIOBATEIBLHOCTh 3JIEMEHTOB
YIPaBJICHHS CITyYalHOM NITUHBI. THIT 2JIEMEHTOB yIPABICHUS 3a1a€TCS CIydalHBIM 00pa3oM.
[IpemycMoTpeTh BO3MOKHOCTh BBIBOJIa HH(DOPMAITUU O KOJIMYECTBE DIIEMEHTOB IO THUIIAM.

10. Hanucate nporpamMmy, IMHAMHAYECKH MOPOXKIAIONTYIO HA OKHE KHOIKY WJIM METKHU. JIeBBIi
BEPXHUH YTOJ 3JIEMEHTa YIIPaBIEHUS OIpEeNesieTcs MECTOMOJIOKEHNeM Kypcopa mpu miemdke. [Ipu
Ha)KaTHUHW TPaBOY KHOIIKKA MBIIITU Ha (hOpME C Hee YIAISIOTCS BCE KHOIKH.

1. Hanucate nporpamMmy, JUHAMUYECKH MOPOXKIAIOINIYI0O HA OKHE IMOOYEPETHO KHOMKH WU
ToJIsl BBOIA. JIEBBIN BEpXHUIT yToJI lieMeHTa YIpaBJIeHHS OTPEACIISeTCs] MECTOIIOIOKEHNEM Kypcopa IpH
memyke. [Ipu HaxkaTHy paBoO¥ KHOIIKY MBIIIY Ha (DOpME C Hee yIAISIFOTCS BCE TTOPOKACHHBIC AJIEMEHTHI.

12. Pazpaborats mporpamMmy ¢ nBymsi kHomkamu Ha (opme. [Ipyn HakaTuu Ha mepByr Ha
(hopmy nobarisiercst oHa naHenb Panel. [Tpu HaxkaTHV Ha BTOPYIO KHOTIKY B KaXTYIO ITaHENb JT00ABIISETCS
oJie BBOJIA.

13. Pazpaborats mporpamMmy ¢ nBymsi kKHomkamu Ha (opme. [Ipyn HaxkaTuu Ha TMEepByl Ha
(hopMy nmobGaBnsieTcsl OfHA KHOIKA WIX ToJie BBOAA. [Ipy HakaTUM HA BTOPYIO KHOIMKY KaXIO€ TOJe
YBEJIMYMBAETCS IO BEPTUKAIN B JBa pa3a.

14. Hamucate mporpammy ¢ KHONKOM M Tpems mojisiMu BBoja. [Ipu HakaTMM Ha KHOIIKY
MporpaMma aHaJIM3UPYET COAECP)KMMOE MEPBOTO MO M JUHAMUYECKH MTOPOXKIAET DJIEMEHT YIIPaBICHUS.
Ecin B mepBoMm monie BBojia coiepkutcs 0ykBa «K», To Ha popmy nobasisieTcs KHomka, ecin «I1» — moe
BBOJIA, ecu «M» — MeTka. Bo BTOpoM u TpeTbeM moJjie BBOAA COAEPKATCA KOOPAUHATHI JICBOTO BEPXHETO
yria OyIymiero 3JeMeHTa yIpaBIeHHUs.

15. Paspaborath nporpammy, 100aBIsIOIIYIO Ha (OPMY METKU C TEKCTOM. MeCTOIMOI0KEHHE
U pa3Mepbl METOK OMNPENENSIOTCS B MporpaMMme AMHAMHUYECKH uYepe3 IMOoJid BBOJA. B 3aroioBOK OKHa,
aHAM3HUPYS pa3Mep BCEX METOK, BEIBECTH KOJTMIECTBO MAIICHBKHX U OONBITNX METOK. MaleHbKOH METKOM
CUMTAETCS METKA pa3MepoM MeHee 50 MUKcenel o rOpu30HTaIN U BEPTUKAIIH.

16. CosznaTh mporpamMmy ¢ AByMsI KHOITKaMU Ha (hopMe, THHAMUYECKH MTOPOXKTAIOIIYI0 Ha OKHE
METKH WU oISt BBoAa. [Ipy Ha)kaTy Ha MEPBYIO KHOTKY Ka)KAast METKa YBEJIMUNBAETCS 110 TOPU30HTAIN
B J1Ba pa3a. [Ipu HaXxkaTuu Ha BTOPYIO KHOIKY Ka)0€ MOJIe YMEHBIIIACTCS 110 BEPTUKAIH B JIBa pasa.

17. Pazpaborath mporpamMmy, THHAMHUYECKH TIOPOXKIAOIIYI0 HA OKHE KHOMKU M TIOJIS BBOJA.
Koopaunatel snmeMeHTa ynpaBiIeHHs ONPENesIIoTCs CydaiiHeIM 00pa3oM. DIIEMEHTHI yNpaBICHHS HE
JIOJKHBI HAKJIaJIbIBAThCS IPYT Ha JApyra. ECIM HET BO3MOXHOCTH JOOABUTH 3JIEMEHT YIpaBICHHS (HET
MecTa JIJIsl pa3MENIeHHUs 3JIEMEHTa), TO MPEAYCMOTPETh BHIBO HHPOPMAITUH 00 3TOM.

18. Pa3paboraTh mporpamMmy, TWHAMHYECKH TTOPOKIAONTYI0 HA OKHE KHOMKW W TIOJS BBOJA.
KoopauHathl anmeMeHTa ynpaBieHUs ONMPENeNsIFoTCs ciiydaiiHeiM oOpa3om. [Ipu HaBeneHuu Kypcopa Ha
3JIEMEHT YIIPaBIIEHUS OH JOJDKEH OBITH yajieH ¢ (OPMBIL.

19. PaspaboraTs mporpamMmy, ITMHAMHYECKH TIOPOXKIAOIIYIO MTPH IIETIKE Ha OKHE Pa3InyHbIe
3JIEMEHTHI (I10JIs1 BBOJIA, KHOIIKM, METKH). THII 31IeMEHTOB OIpeaesnsieTcs ¢ MOMOILIBIO paInoKHOMOK. Bee
3JIEMEHTHI PacIioiararoTcsi TOPU3OHTAIBHO B psafd. [Ipu nocTikeHnn mpaBoil rpaHUIBl OKHA HAYMHAETCS
HOBBIH psiJT 2IEMEHTOB.

20. Pazpaboraths mporpamMmy, TMHAMHUYECKH TIOPOKIAIOIIYIO0 WIX TI0J€ BBOAA (TMPU HAXKATHUU
Ha OKHE JICBOW KHOIIKOW MBIIIN), WM KHOMNKY (TpW Ha)KaTUM HA OKHE INPaBOM KHOMKOW MEITH). Bee
3JIEMEHTHI PACIONaraloTCsl HAMCKOCOK, HAUMHAs C JICBOTO BEPXHETO YyIia OKHa. Peanmn3oBaTh 00paboTUHK
COOBITHSI H3MEHEHUS pa3Mepa OKHA, B KOTOPOM YJalUTh BCE MOPOKACHHBIE 3JIEMEHTHI.

IIpakTHyeckas padora Nel8 «M3yueHne HHTErpPHPOBAHHOM CpeAbl pa3padoTYNKa»
Hean padorel: [loydueHrne HaBBIKOB paOOTHI B BU3YAIIBHOU Cpee MMPOTrpaMMHUPOBAHHS.

BrImnonHeHst OCHOBHBIX 3TaloB pa3pabOTKU NPUIIOKEHHH.

HNuaTerpupoBannas cpena paspadorynka C++ Builder

Cpena C++ Builder Bu3yalibHO peaanu3yercs B BUIC HECKOJbKHUX OKOH, OJTHOBPEMEHHO PaCKPBITHIX
Ha SKpaHe MoHHuTOopa. Cpea BKIII0UaeT Bce HE00X0AUMOE [T IPOCKTUPOBAHMS, 3aITyCKa U TECTHPOBAHHS
MpUIoKeHUi. Bua cpenbl MOXKeT MEHAThCS B 3aBUCHMOCTH OT HaCTPOWKH B HOMepa Bepcun. Cpena C++
Builder BuzyanpHO peanmusyercss B BHIE HECKOJBKHX OKOH, OJHOBPEMEHHO PACKPBITBIX Ha 3KpaHe
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MoHHTOpa. KonmuecTBO, pacmoioXeHHWe, pa3Mep U BHI OKOH MOXET MEHSTHCS MPOrPaMMHCTOM B
3aBUCHMOCTH OT ero npeanoutenuit. [Tpu 3anycke C++ Builder MoskHO yBHI€Th KAPTHHKY, Kak Ha PrcyHke
8.1.

& Project] O

File Edit Seamch “iew Project Bun Component  Database ‘Workgroups Tool: Options  Help

= = . - ; |
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OnDrag0rop N
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OnkeyPress i R
S”EE”UDD ListBoxl-»>Items—>Add (Editl->Text); _J
niouselo
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[ 17 3 |[Modified [Irsert A

Pucynoxk 18.1. Cpena Builder ¢ OTKpBITBIMA OKHAMH

I''1aBHOe OKHO BcerJa MPHUCYTCTBYET HA SKpaHE W MpeAHa3HAueHO JIS YIIPABIEHUS MPOIECCOM
co3naHug mporpaMMbel. OCHOBHOE MEHIO COJEPKUT BCE HEOOXOAWMBIEC CPEACTBA IS yIpaBlICHHS
npoeKkToM. [IukTorpaMMbl 00JEr4aroT JOCTYN K Hanbojee 4acTo MPUMEHSEMbIM KOMaHAaM OCHOBHOTO
MeHI0. Yepe3 MEHIO KOMITOHEHTOB OCYIIECTBIISIETCSI AOCTYII K HA0Opy CTaHAAPTHBIX CEPBUCHBIX MPOrPaMM
cpeapl C++ Builder, koTopble OMUCHIBAIOT HEKOTOPBINA BU3YAIbHBINA 3JIEMEHT (KOMIIOHEHT), TOMEIEHHBIH
MPOrpaMMHUCTOM B OKHO (opMbl. Kaxaplii KOMIIOHEHT HMEET OMNpPeACICHHbI Ha0Op CBOMCTB
(mapameTpoB), KOTOpBIE MPOTPaMMHICT MOXET 3aJaBaTh, HAIIPUMED, LIBET, 3ar0JIOBOK OKHA, HAAIHCh Ha
KHOTIKE, pa3Mep U TUI WpudTa U Ipyrue.

OxHO MHCHeKTOpa OOBEKTOB (BBI3BIBACTCSA C IMOMOINBIO KiaBumu F11) mpemHasHadeHo s
M3MEHEHHUS] CBOWCTB BBIOPAHHBIX KOMIIOHEHTOB M COCTOMT M3 IByX cTpanmu. Crpanuma Properties
(CpolicTBa) TIpemHa3Ha4YeHA IS M3MCHCHHS HEOOXOIMMBIX CBOWMCTB KOMIIOHEHTa, cTpaHuna Events
(CobbITHS) - miis ompeneNeHUsT PEeakiid KOMIIOHEHTa Ha TO WM MHOE COOBITHE (HAmpumep, Ha)KaTHe
OTIpeICIICHHOH KJIaBUILIY WX IIETYOK MO KHOMKE MBIIIN).

OxHo (opMbI mpeacTaBisger codoit mpoekT Windows-okHa nporpamMmel. B 3To 0kHO B mpoiiecce
HaIMCaHUA TMPOTPaMMBI TMOMEMIAIOTCS HEOOXOIWMBIE KOMIIOHEHTHL. [IpuueM mpu BBIOIHEHUH
IpOrpaMMbl IOMEIICHHBIE KOMIIOHEHTHI OyIyT HMETh TOT K€ BUJI, YTO U HA 3Tare NIPOCKTHPOBAHHS.

OKHO TeKcTa IporpaMMBbI IpeAHA3HAUEHO IS IPOCMOTpPA, HAITUCAHUS M PeIaKTHPOBAHUS TEKCTa
nporpammsl. B cucteme C++ Builder ncnonb3yeres si3p1k nporpammupoBanus C++. [Ipu nepBoHavaibHOM
3arpy3Ke B OKHE TEKCTa MPOrpaMMbl HAXOAMTCS TEKCT, COACp KAl MUHUMAaJIbHBI HAa0Op onepaTopoB
JUTsI HOpMaJIbHOT'O (DYHKIIMOHUPOBaHHMS ITycTOi Gopmbl B kauecTBe Windows-0OKHa.

[Iporpamma B cpene C++ Builder coctaBnsercst kak onucaHue aJropuTMOB, KOTOpPbIE HEOOXOIUMO
BBITIOJTHUTD, €CJIM BO3HHKAET OMNpENEIEHHOE COOBITHE, CBsI3aHHOE C (OpPMOH (Hampumep, IIEITYOK II0
KHOIIKE MBIIIHN - coObITHE onclick, co3manue Gpopmel - oncreate). [l kaxxaoro o6pabaTsiBaeMoro B popme
COOBITHSI C TOMOIIBIO CTpaHWIBl Events MHCIEKTOpa OOBEKTOB B TEKCTE MPOrPaMMBI OpPraHU3YeTCs
(GyHKIUS, MEXKIY CUMBOJNIAMHU { U }, B KOTOPOW MPOTPaMMHUCT 3amMChiBacT Ha si3bike C++ TpeOyeMmpblit
aITOPUTM.

CrpykTtypa nporpamm C++ Builder

[Iporpamma B C++ Builder cocTouT m3 MHOXKECTBA MOAYJIEH, KOTOpBIE OOBEIUHSIOTCS B OJHMH
NpPOEKT ¢ momolublo (aiina mpoekta (¢daitn ¢ pacmmpenuem .bpr). Pailn mpoekTa aBTOMATHYECKH
coznaercs u oopadateiBaercs cpenoit C++ Builder u He npeanaznaveH i penaktupoBanusi. OObsIBICHHAS
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KJaccoB, (QYHKIMA M IEPEMEHHBIX HAXOIATCS B 3aroyioBouHoM (aie (paciimpenue .h), TekcT
MpOrpaMMbl, HalMCaHHBIM Ha s3bike C++, - B ¢aiine ncxoaHoro Tekcra (pacumpenue .cpp). Onucanue
oKoHa (opMbI HaxoauTcs B daiine ¢ pacurpenreM .dfm. Daiin npoekTa MOKET OBITh TONBKO OJHH, (ailyioB
C IPYTHMH PAaCIINPEHUAMH MOXKET OBITH HECKOJIBKO.

IIpocreiimee npuio:kenue C++ Builder

IIpocreiilee mnpuao:keHHe - 3aroToBKa, oO0ecleYMBaIOmIas MPOrPaMMHUCTa  CaMHMHU
HE0OXOIMMBIMU AEHCTBUSIMU C OKHOM. 3ar0TOBKA €CTh 3aBEpIIEHHOE pabodee NpHIoKeHNe, KOTOPOe ToKa
Huuero He gaenaer. Cpasy mocne 3amycka Builder cospmaercss mpocrteiiiee mpuiiokeHHE, KOTOPOE
npeAcTaBiIsieT co00H OKHO C OCHOBHBIMH 3JIeMEHTaMH OKHa Windows: 3aroJ0BOK; KHOTIKH CBOPaYMBaHUS,
pa3BOpauMBaHUs, 3aKPHITHS OKHA; M3MEHEHHE pa3Mepa OKHa.

JTanbl CO3JAHHMS NpOCTelIero MNpHIoKeHUus 1.

Co3nmath OTAENBHYIO TANKY IS (DaiIIOB MPHUITOKCHHUS.

2. Banyctuth cpeny C++ Builder.

3. Brimonnuts komangy: File/New/Application.

4. ABTOMaTHYeCKH co3maroTcs (aitbl mpoekTa Projectl.cpp u dopma ¢ 3aroroBkoM
Forml.

5. Coxpanenue Bcex ¢aitmoB mpoekra komanmoi: File/Project As. Otkpoetcs

JINAJIOTOBOE OKHO, B KOTOPOM B KadecTBe MMeHH (Qaiia Momyns (GopMbl mpeanaraetcs HMs
Unitl.cpp. Ilpu 3TOM B OKHE Auajnora HaJl0 BEIOpATh AUCK U KAaTaJIOT B HEM, MOKHO H3MEHHUTH UMS
Moyiist, HanpuMmep, Main.cpp. [Ipu 3Tom nms ¢aiina GopMbl coOBNaseT ¢ UMEHEM MOy (HO C
pacmupenreM .dfm) u Oymer Main.dfm. Ilocne 3anomunanus daitna momyns ¢opmsel Builder
mpeJyiaracT 3allOMHHUTH (pailyl MPOEeKTa ¢ UMEHeM Mo ymonyaHuio Projectl.dpr. OTo ums Takxke
MOKHO U3MEHHUThH Ha JIPyTroe, CBA3aHHOE ¢ Ha3HaueHUe npoekta. MiMeHa ¢aiina mpoekta u (hopMsl
HE JIOJDKHBI COBIIAIATh.

6. 3amyck TpoeKTa BHIMONHAETCS KoMaHaod Run/Run wmmu 3enmeHOW cTpenkoid Ha
[Manenu nHCTpYMEHTOB. KOMIMIIATOP MEPEBOIUT BCE TEKCTHI B MAIIMHHBIN KOJI (paciIupeHue .obj),
a KOMITOHOBIIUK O0heNHSCT Bce (Paiiibl B €AMHBIA MOJYJb (pacIMpeHne .eXe), KOTOPBIH MOXKeT
OBITh 3aIyIIICH Ha BBIMOJIHCHUE.
3anaHue HA IPAKTHYECKYIO padoTy
HeoOxogmmMo OCBOWTH OCHOBHBIE J3Tambl W JEHCTBHA CO CPEIOM Ha TPHMEpPE CO3MaHUs

MPOCTEHIIEro MpriioKeHus. [l 3Toro Hajgo co3/aTh OTJACIBHYIO MANKY, B KOTOPYIO OYAYT MOMEMAThCs
Bce (aiiiibl, OTHOCSIINECS K OJTHOMY ITPHIIOKCHUSI.

1. Cosnatp npocteiimee npmwioxenue C++ Builder B otnensHoM nanke. J{ns daiinos
MIPUIIOKEHUS 1Mo00paTh NoaXoAsmue nMeHa. [IpocMoTpeTs pa3Mep MOTYyYHBIIETO MPUIOKCHHS
komanao#: Project/Information for Project. [IpumepHsIii pa3Mep mpocTeiIero NpuiIoxKeHus — 25
Koaiir.

2. [IpocMOTpeTh COEPIKUMOE U U3YUUTH CTPYKTYPY CIASAYIONTNX (harioB:

*  @aiina moaymst: Unitl.cpp; Ipu HEOOXOIUMOCTH TIEPEKITIOUUTHCS Ha TEKCT kKiaBumieit F12; 0
®aiina mpoekra Project].cpp komanmoii: Project/View Source; oTkpoeTcs OT/ieIbHas 3aKa1Ka
B OKHe Penakropa;
*  @aiina dopmer Unitl.dmf komanmoii tokanpHOro MeHro: View as Text; BepHYTbCs Hazaj B
npezacTaBieHue (HOpMBI KaKk OKHA MOJKHO KOMaHZOH JIOKaJIbHOro MeH0: View as Form.
BpemenHoO BBIITH U3 Cpenbl M IPOCMOTPETh COiep KUMOe Tanku. M3yduTs coctaB 06pa3oBaHHBIX
(haiiioB MPHUIIOKEHUS U UX Ha3HAYCHUE.
3. 3agaHue UKOHKH pa3paboTaHHOTO NPHIIOKEHUS. [ 3TOro TpedyeTcs BHIIOTHUTD /IBa ATama:
1. Cosznanne nkoHku (aitia ¢ pacuupendeM .ico). Eciu ¢aiin ¢ TakuM paciiupeHueM ecTb,
TO 3TOT 3Tall MOXKHO OITyCTUTH. J[JI1 CO3MaHMSA WMKOHKH MOKHO BOCIIONIB30BAaThCS BCTPOEHHBIM B CpPEAy
I'paduueckum pegakropom (BbI3Bath rpaduyeckuii penakrop komanaoi: Tools/Image Iditor; BeiOpats B
Hem nyHKT MeHiO File/New/Icon File (ico); 3amaTh cBoicTBa MKOHKH: pa3Mep 32x32, nBer=16; prcoBaTh
MKOHKY I10 ITUKCEJISIM; COXPaHHUTh (haiiil MKOHKM B mamnke ¢ (aiaamu npoekra koManaoii: File/Save As...;
BoIliTH 13 Image Iditor)
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2. [ToakmoueHHe HMKOHKM K MPHIOKEHHUIO (BBIIOIHWTH KoMmaHmy: Project/Options...; B
OTKPBIBIIEMCsI OKHE IMEperTH Ha 3akiaanky Application; BeIOpaTh HMKOHKY KHOmKo# Load Icon...; B
MOSIBUBIIEMCS] OKHE BBIOpATh MyTh K (hailily HKOHKH; HaXkaTh KHONKY Ok)

IIpakTuyeckas padora Nel9 «CoObITHSI KOMIIOHEHTOB (3J1eMEHTOB YIPaBJIeHUs1), UX
CYIIHOCTh M HA3HAYEHUE»

Lenwr padorei: [lonyueHue HaABBIKOB pabOTBI B BHU3YadbHOW Cpele MNPOrpaMMHUPOBAHUS.
BrImorHeHNST OCHOBHBIX ATAaloB pa3pabOTKH MPUIOKEHUH. M3yueHne Bo3MOXHOCTEH OkHA MHCTIekTopa
00BEKTOB ISl 3aJaHusl CBOMCTB (hopMe Ha 3Tame MPOSKTHPOBAHHS MPHIOKEHHS. 3HAKOMCTBO CO
croco0aMy HamucaHuss OOpa0OTYMKOB COOBITHH, Ha3HaYCHHMEM M THIIAMH IapaMeTpoM. l3ydeHue
BO3MOXXHOCTEH OKHa MHCTIeKTOpa OOBEKTOB A 3alaHus IAa0I0HOB 00padOTYNKOB COOBITHI (POPMBI.
CriocoObI BEI30Ba COOBITHIA.

JTanbl pa3padoTKH MPOJI0KeHUit

[Iponecc pazpabotku npunoxennid B C++ Builder copepxut cnenyromme 3Tamnsl:

1. [MocTpoenne Bu3yansHOTO HHTEpdEiica: BEIOOP HYKHBIX KOMIIOHCHTOB M pa3MeEIleHHe HX
Ha (hopMme (KHOTIKH, MCHIO H T.1.).

2. VYcraHoBka ¢ momoIipl0 oHa MHCIEKTopa O0OBEKTOB CBOHCTB (DOPMBI U €€ BJIIEMCHTOB
yIIpaBIICHHS.

3. IIpucoeaunenne kxoma Ha s3bike CH+ K KOMIIOHEHTaM i OOpaOOTKH COOBITHH,
BO3HUKAIOIIUX OT MOJB30BATENs (C TOMOIIBIO MBIIIY WIX KJIABUATYPHI) MM CUCTEMEBI (TaliMep U 1p.).

4, Kommunsnus ucxogHoro koga C++ u pecypcoB (GOpMBI B HCIOJHUMBIA exe -(haii,

KOTOPBIH MOXKET 3amyckatbes u3 cpenasl C++ Builder miam w3 omeparmonHoi cuctembl Windows kak
OT/ICIFHOE TPUIIOKEHUE.

®opma

OpanM u3 BakHeHMx KommoHeHToB C++ Builder sBasercs ¢opma. Buzyansno ¢gopma - 310
CIEIMAILHOC OKHO, KOTOPOE COCTaBISIET OCHOBY MpuiioxeHHs Buider, u sBIsieTCSI KOHTEHHEPOM IS
JPyTruX KOMIOHEeHTOB. TunmuHas hopma npeactasisieT co0oil MpsIMOYTroJIbHOE OKHO U MOXKET COJCPIKATh
CIIETYFOIIHE 3JIEMEHTHI: paMKYy, 3ar0JIOBOK, TJIABHOE MEHIO TI0]] 3ar0JIOBKOM, CTPOKY COCTOSIHUS B HIDKHEH
YacTH, BEPTUKAIBHYIO U TOPU3OHTAIBHYIO TIOJIOCHI TPOKPYTKH.

¥ Npyrse p dopribt g@g]

M Beon [MpocHoTp  PeAakTHposaHke  Belxog

LS5 MoHE AENBHME

< ¥

Pucynok 19.1. Bung ¢popmbl ¢ OCHOBHEIME 3I€MEHTaMHU

Bce cocramsroniie GpopMbl MOXKHO MEHATH C MOMOIIBI0 CBOWCTB (hopmbl. OcTanbHas 4acTh
NPOCTPaHCTBa (POPMBI HA3bIBAETCSl KIMEHTCKOM 00yacThio. B Hell pa3MernaroTcst pa3iuyHbIe 3JIEMEHTHI
yIpaBlieHHs, BBIBOAUTHCSA TEKCT U rpaduKa u T.1I.

IIporpammuo gopma - 310 00BEKT cTaHAapTHOTO Kiacca tform. Kak imro00it 00bexT hopma uMeeT
CBOHU CBOMCTBa, KOTOPBIE MOKHO 33/1aBaTh KaK Ha 3Tare MPOCKTUPOBAHUS MPUIOKEHHUS C TIOMOIIBIO OKHA
WHcnekTopa 00bEKTOB, TaK U Ha 3TAIE BHITOJHEHHS MPIIIOKEHUS U3 TEKCTA MTPOTPaMMBI.

OcHoBHbIE cBOHcTBa GOPMBI

Alphablend — pa3pemaet npo3paunocts hopmsbl. Eciiit cBOHCTBO paBHO true, To popMa MOKET ObITh
MpO3pavHa.

68



Alphablendvalue — 3amaeT creneHp npospaunoctu Gopmbl oT 0 mo 255. 3HaueHue 0 cBoicCTBa
03HaYyaeT MOJHOCTHIO MPO3payHa; 255 — MOJTHYI0 HEMpO3pavyHOCTh; MOYNPOo3padHas — MPOMEXYTOTHOE
3HAYCHUE.

Autoscroll — mpoctoe iorudeckoe — onpeaessier, OyAyT 1 aBTOMATUYECKU MOSBIISTHCS TIOJIOCHI
MPOKPYTKH, €CJIU MPH 33JJAHHOM pa3Mepe OKHa He BCE KOMITOHEHTHI TIoMeIaroTest Ha HeM. Ecnu true (mo
YMOJTYaHHUIO), TO OYAYT.

Bordericons — 3agaeT HaOOp KHOIOK B IPaBOM YIJIy 3arojIOBKa.

Borderstyle - onpenessier BHEIIHUN BU K IOBEICHUE PAMKH OKHA ()OPMBI.

Borderwidth — mmpuHa paMku.

Caption — 3a/1aeT 3aroJIOBOK OKHa.

Clientheight, clientwidth — ompenessier BbICOTY M IIMPUHY B IMHUKCEISAX KIHCHTCKOH 00JACTH
(hopmBbL.

Color — iBeT hopMmEL.

Icon — ompeenseT MUKTOrpaMMy, 0TOOpaKaeMyro B 3ar0JIOBKE OKHA (POPMBI.

Left, Top — onpeaenstoT B MUKCENSIX KOOPAMHATHI JIEBOTO yriia (JOPMBI OTHOCHTEIBHO JKpaHa
MOHHUTOPA.

Windowstate - coctostHre (hOpMBI TTOCIIC 3aITyCKa.

CoObiTHUS

CoObITHE — JTO JEWCTBUE CO CTOPOHBI IONB30BATENS WU CAMOW CHCTEMBI OTHOCHUTEIHHO
3aMylmICHHOTO0 Ha BBITIONHEHUE NpwioxkeHnuss. C MOMOIIBI0 COOBITHI MPOUCXOTUT B3aUMOJCHCTBHE
MOJIb30BATENII M CHUCTEMbI C 3aMyIICHHBIM TMPUIOKCHHEM. METOA CO3/aHus MpOrpaMM Ha OCHOBE
BO3HHKAIOIIUX COOBITHIA, HA3bIBACTCS COOLITHHHO-OPHEHTHPOBAHHBIM. O0pPadOTYMKOM COOBITHSI - 3TO
(byHKIUSA, coaepIKaIas KOMaH bl Ha SI3bIKe MporpaMMupBoanus C++, KOTOpPbIC TOKHBI BRITIOJTHUTHCS TIPH
BO3HHKHOBEHHHU COOBITHS, C KOTOPHIM 00Pa0OTYHK CBSI3aH.

3.5.Co30anue obpabomuuxa enasHo2o codovimus

VY Kaxmoro KOMIOHEHTA €CTh IJIAaBHOE COObITHE — COOBITHE, KOTOPOE C ITUM KOMIIOHCHTOM
MIPOMCXOAMUT 00SM3aTe/IbHO MM HauOosiee yacto. Hampumep, mis ¢bopMbel — 3TO COOBITHE oncreate —
co3manue popmsbl, A kHomku — 3T0 onclick — memyok o kHomke u T.a. [y co3manus oOpaboTumka
TJIABHOT'O COOBITHS HAJIO:

- aKTUBU3UPOBATH KOMITOHEHT Ha (popMe, [T KOTOPOro co3aaeTcsi o0paboTUHK; -

BBITIOJTHUTD JBOIHOI IIETUOK MO KOMIIOHEHTY.

Cpena C++ Builder moarotoBuT 3arotoBky Oyaymero coosrtusi. Co3gagnm

00pabOTUHK INIABHOTO COOBITHS (OPMBI — oncreate.

g Unit1.cpp E|@|g_|
Unit1.cpp l :
void _ fastcall TForwl::FormCreate (TChject *3ender) - I
{
i
B S e e et
< | >
22 1 Modfied Insert " UInitl.epp AUnit! b { Diagram /

Pucynok 19.2. OkHO TeKkcTa IpOTrpaMMBbl C 3arOTOBKOM IIIaBHOT'O COOBITHS (hOPMBI
O6pabotunk umeet ums formereate, ogun mapameTp Sender Tuma *tobject, HEeT BO3BpaIaeMOT0
3HadeHHs, 00paboTunk mpuHAmISKUT Kiaaccy tforml. Kypcop ycranoButhbest mexnmy {}, Tae cleayer
HaInmMcaTh KOMaH/(bl 00paboTIHKa.
Co3nanne 00padoTYNKA NPOU3BOJIBHOIO COOBITHS
Jnst co3aHus 3arOTOBKH JTI000T0 COOBITHS HCTIONIB3yeTcs OKHO MHCTIEKTOpa 0OBEKTOB.
TpebyeTcst BBIOIHUTH CIEAYIOLINE ACHCTBHUS:
L. AKTUBU3UpYETCS] KOMIIOHEHT Ha hopme, AJIsi KOTOPOTo MUIIETCS] 00padOTUHK.
2. B okne HMHcnekrope 00bekTOB mepeiitn Ha Bkiaiaky Events (CoOwiTus). Ha Heit
PAacIoJIoKeH CIIMCOK COOBITHH, paclio3HaBaeMbIX BEIOPAaHHBIM KOMIIOHEHTOM.
3. Haiitu B criucke uMsi Hy>KHOTO COOBITHSL.
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4. BEINOJSHUTE JBOMHOM MISTYOK B IyCTOH CTPOKE CIIpaBa OT COOBITHSL.

5. N3 oxHa MHCTIEKTOpa OOBEKTOB CHCTEMa BEpHETCS B OKHO PemakTopa, B KOTOpOM
B MIO3UIIMU KypCOpa BITUCHIBAIOTCS KOMaH Bl COOBITHSL.
s ciaydast co3ganus 11abioHa 00padoTYMKa COOBITHS IIeTYKa 110 hopMe:

Obje 3 L B Unitl.cpp E”EJ@'
|Form‘| j Unit1.cpp l
Properties  Events l =
OrCarResize i roid _fastcaJ_'L TForml: :FormClick (TChject *Z3ender)
| OnClick FomlClick | )
OnCloze i I
OnClozeduery }
OnConsztrained| S Vv
OnContextPopy >l & Y
All shown 4 2 M odified Inzert " Unitl.cpp AUnit1.h ADiagram /

Pucynok 19.3. Co3nanue mabdaoHa Mpou3BOILHOr0 00paboTYNKa COOBITHS

3anaHue HA IPAKTHYECKYIO padoTy

Heo6xommumo ocBOMTH OCHOBHBIE CBOICTBA (POPMBI M CIOCOOBI 3aJJaHUS] UM 3HaYEHUH B TpeOyeMoM
JMana3zoHe, a TaK K€ OCBOMTh OCHOBHBIC TIPUEMBI CO3JIaHHUA 00paOOTUYMKOB COOBITHI (opMbl. s sTOrO
HaJ0 CO3JaTh OTJEIbHYIO NAaNKy, B KOTOpyI0 OyayT momemiatbes Bce (ailiibl, OTHOCAIIHMECS K OTHOMY
NPUIOKEHUs. Y CTaHOBUTH CIEAYIONINE CBOMCTBA ()OPMBI C UCIIONB30BaHNEM OKHa MHcTekTopa 00BEKTOB:

1. BeipaBHHBaHUE HOPMBI pa3IMYHBIMH BapuaHTaMu (CBOHCTBO Align);

2. Odopmuts paMky GhopMbI pa3IMIHBIMU BapuaHTamu (CBOHCTBO borderstyte);

3. 3agarp 3aronoBok okHa (opmbl (cBoiicTBY Caption mpucBouT 3HaueHue «Mosi mepBas

bopmar);

4. Tlogo6parts 1Bet hopmsl (cBoiicTBo Color);

BriOpats Buz ykaszateins GOpMbI U3 CIIMCKA CTaHAAPTHBIX yKazaTeneil (cBoictBo Cursor);

W

6. ITlosKcepMMEHTHPOBaTh CO CBOMCTBOM mpo3payHocTH (opmbl (cBoiictBa alphablend u
alphablendvalue);

7. H3o0paxeHue BCIUIBIBAIOLIEH 1MOICKa3Kku popMel (B cBoiicTBO Hint 3anmcaTh TEKCT MOJICKA3KU
— «310 Popmar, B cBoiicTBo showhint 3anmcaTs 3HaUeHUE true);

8. VYkasartb cocrosiHue hopMbl (cBo¥cTBO windowstaty);

9. Co3path MKOHKY (3HauoK) 1yt ¢popMbl. J{Jast 3TOro Hago BBHINOIHWTH ABa 3Tama: Co3naHue
UKOHKH. J[7151 3TOr0 TpeOyeTcs BBINOTHHUTS:

*  BbI3BaTh rpaduueckuii penakrop komannon Tools\Image Iditor.

*  BbIOpaTh B HeM IyHKT MeHIo File\New\Icon File(ico);

*  3a7aTh CBOMCTBA MKOHKH (pa3mep 32x32, meeT=16);

*  pHCOBATh UKOHKY IO MMUKCEIISIM;

*  CcOXpaHHTH (paiijl HKOHKH B MAaIlKe O BceMu QaiaMu JaHHOTO mpoekta koManaoit File\Save
As...; Beriiti u3 Image Editor.

[Moaxouenne NKOHKH K Gopme. [ 3TOro Hao BHIIIOTHUTD:

*  BBIOpaTh CBOKCTBO Icon ¢opMbl, ABaXKABI MIEIKAEM HAIIPOTHUB 3TOTO CBOMCTBA HA KHOIIKE [...].
[Tpu aToM mosiBisieTcst okHO Picture Editor;

*  menkHyTh 1o kHomke Load.... ITosButhcs okHo Load Picture. BriOparth B HeM HYXHYIO
UKOHKY;

*  IMETKHYTh 1Mo KHOMKE «OTKpHITE» B okHEe «Load Picture». [Ipu 3TOM MpOUCXOAUT BO3BpPAT B

okHo Picture Editor, B KOTOpoM BhICBeUHMBaeTCs HyKHas UKOHKA; [ menkHyTh 1Mo KHomKe OK.
Hy»xHast ”KOHKA TIOSIBUTHCS B 3aTOJIOBKE.

Coxpanutb Bce ¢aiinbl nmpoekra komanaoii mento File\Save All.

10. B coOwbiTun onmousedown JieBasi KHOIIKa MBIIIM CIy4aifHO MEHsET LBET (OPMBI, mpaBas
KHOTIKA MBIIIIA CBOPAYUBACT OKHA TIPUIIOKEHHS IO HKOHKH.

11. Co6situe ondblclick Bei3biBaeT 3akpoiTie Gopmbl MeTozoM Close, a Tak Kak popma sBiseTCs
TJIABHOM, TO €€ 3aKPhITUE 3aBepIlacT paboTy BCEro MPUIIOKEHHSI.

12. Co0ObITHE ONMOUSEMOVE BBIBOAUT TEKYIIHUE KOOPIHUHATHI MBIIIN B 3aI0JI0BKE (DOPMBI.
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13. B coOpITHH oncreate akTHBU3UPOBATH JATUHUK CITYIalHBIX YHACE.

14. B coObiTuu onkeydown mipu HaxkaTuu Kinasuiil [ Alt]+[X] ocyliecTBUTE BBIXOI U3 IPHUIIOKEHUS.

CoOpiTie onkeydown aHamM3upyeT KOJ HAXKATOW KIABUIIIY U BBIMOJHICT HEOOXOAUMEIC TEHCTBHS
Uit POPMBI B 3aBUCIMOCTH OT Ha)KaTOW KJIABHIIIH, & UMEHHO:

* IpU HAXKATUM KJIABUII YIpaBlIeHUs KypcopoMm ¢(opMma OOJDKHA IEepeMelaThes B
yKa3aHHOM HamnpasyieHuu (cBorictBa Left u Top mist hopmebl);

* TpU OJHOBPEMEHHOM HakaTuu KiaBumM [Shift] u kmaBum ympaBieHHs Kypcopom
dbopma ToKHA YBETMYMBATHCS B pa3Mepax B HY)KHOM HampaBiieHUH (cBoicTBa Left,
Top, Width, Height nnst dopmsr);

* npu Haxatun kiaBumu [Ctrl] w KIaBUII yOpaBieHHS KypCOpPOM, ITPOHUCXOAMUT
YMEHbILIEHUH pa3Mep (HOpMbI B HY)KHOM HalpaBlIeHUU.

CoObiTust onmousewheeldown u onmousewheelup MeHsOT mpo3padyHOCTh (HOpMBI (CBOMCTBA
alphablend u alphablendvalue ans gpopmer).

IpakTuyeckas padora Ne2() «Co3zgaHue NpoeKkTa ¢ HCNOJIH30BAHUEM KOMIIOHEHTOB BBO/A U

0TOOpAa’KeHNs YHCEJI, 1AT U BpEMEHI»

Heapb padoTsbl: 3akperieHrne Ha KOHKPETHBIX MPUMepax MOMyYEHHBIX TEOPETHUECKUX 3HAHUH MPH
W3YYCHUH CBOHCTB, METOIOB M COOBITHI CTaHIAPTHBIX KOMITOHEHTOB: Button — komanaHas KHOIKA U bitbnt
— rpaduieckast KHOIIKA.

Komnonent Komananasi knonka (Button)

OCHOBHOC Ha3HA4YCHHE JAHHOTO KOMIIOHCHTA — YIIPABJIATH XOJAOM Pa0OThI MPUIOKEHUS ITyTeM
ImieTYKa 10 HeMy MbIbio. KoMmoHeHT HaxoauThbes Ha crpanune Standard [lanutpsl KOMIOHEHTOB.
OTMEeHHM JIOTIOJTHUTENIbHBIE 0COOCHHOCTH KHOTIKH.

Bool Cancel — cBoiicTBO ompenensiet, OyaeT 1 BBIIOIHATECS 00padoTunk coObiTus onclick mpu
Hakatuu Ha knaBumty [Esc]. Ecnu true, To Oyzer.

Bool Default — cBoiicTBO ompenensiet, OyaeT ¥ BhIMOIHATHCA 00padoTunk coObiThs onclick mpu
Hakatuu Ha knasumry [Enter]. Ecnu true, To Oyner.

Void Click() — mporpamMmmubIii MeTOJ] BbI30Ba cOObITHS onclick.

Void setfocus() — MeToz mepegadn KOMIIOHEHTY (POKyca KOMITOHEHTY.

Onclick — rmaBHOe coObiTHE KHOTIKYM. KoMmoHeHT KHOMKA ¢

kapTuakoii (bitbtn)

JlaHHBIM KOMITOHEHT - TOTOMOK KHOTIKH Button. /[06aBmI BO3MOXHOCTh OTOOpakaTh HE TOJIBKO
3arojioBOK, HO M PacTPOBYIO KapTHHKY Ha CBOEH MOBEPXHOCTH, CIIEOBATEIbHO, K CBOMCTBAM KHOIIKH
Button noGaBwimch CBOWCTBa, OTBEYANOIIME 3a KAapTMHKY Ha KHOIKe. PacrmonaraeTcss Ha BKIIAIKE
Additional.

OTMeHHNM JOTIOTHUTENIbHBIE CBOMCTBA IpanIecKOr KHOTIKH.

Glyph — OuroBas marpuua pacTpoBoro pucyHka (rim¢d) Ha kHomke (o ymomdanuio None -
oTcyTcTBHE pHcyHKa). [Tomroroputs (haiin pucyHka dopmaTa bmp MOXHO B rpaHuecKOM pelakTope.
CeotictBo Glyph BEI3BIBacT OKHO, B KOTOPOM BHIOMpaeTcs MyTh K (pailly KapTUHKH. 3ajaHHe 3TOTO
CBOMCTBa MOHO BBITIOTHUTH U TIPOTPAMMHO CTPOYKOMA:

Kind — 3amaer BuI KHONKH CO CTaHJAPTHBIMH KapTHHKamMH pasMmepa 16x16 mmkceneit Ecnm
CBOMCTBO uMeeT 3HaueHue bkclose, TO mpu MIeTYKe M0 TaKO¥W KHOIKE MPOUCXOINUT BBIXOJ U3 MPHIIOKCHUS
0e3 Koa IporpaMMBl.

Tbuttonlayout Layout - 3amaeT moyiokeHue riirda OTHOCHTEIBHO MOSCHSIOIIET0 €ro TeKCTa Ha
MMOBEPXHOCTH KHOIIKH.

Margin — paccTosHHE B NHKCEIIIX MEXIy KpaeM KHONKW U riaudom. Kpail kHOMKH 3amaeTcs
cBoiicTBoM Layout. Eciii cBoicTBO MMeET 3HaAUYCHHE —1, 9TO 03HAYaeT [IEHTPHPOBAaHKE TIIH(a 1 3ar0JI0BKA
Ha KHOTIKE.
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Spacing — paccTosiHEE B NMUKCEISIX MEXIy rnudoM U 3aroiaoBkoM. Ilo ymomaanuio pasHo 4. Ilpu
3Ha4yeHuu 0, 3arojI0BOK U KapTUHKA OyAyT BIUIOTHYIO ApYT K Apyry. Eciu 3HaueHue cBoicTBa paBHO —1, TO
3aroJOBOK LIEHTPUPOBAH MEXKAY MHU(POM U KpaeM KHOIKH. 3aJlaHue Ha MPAKTHYECKYI0 padoTy

1. Pazpaborats mpunoxenue «KalbKyasTop» C HCIOIB30BAaHHEM H3YYEHHBIX 3JIEMEHTOB
unrepdeiica. Co3maTh NPOrpaMMHBIA KOJ pa3laeisieMbIX COOBITHH Ul KHOMOK ¢ IH(ppaMH ¥ 3HAKaMu
onepauuii. [IpunoxeHne AOMHKHO COAEPKAThb MPOBEPKH BO3MOXKHBIX OIMIMOOK TMPH BBOAE MCXOMHBIX
3HaueHMH. B mporpamme uCnonp30BaTh ABE II100ATBHBIE BEIIECTBEHHbBIC IIEPEMEHHBIC, B KOTOpBIE OyIyT
COXpAHATBCS OIEpaHAbl, HaJ KOTOPHIMH OYIOyT BBINOJHATHCS NEHCTBUS, a TaK € CHMBOJBHYIO
MEPEMEHHYIO [T XpaHEHHUs] CHMBOJIa BEIOpaHHOH Omepalyu.

2. Co3pare mpocTediinii BuA KaubKyssiTopa. KanbKynsTop IODKEH HMETh IMaHelb JUIs
0TOOpaXEeHHUs YNCIIA, NECATh HU(POBBIX KHOMOK, KHOMIKY Pa3JeIuTeNsl IeNoi 1 APOOHOM YacTel, KHOIIKY
«=», KHOTIKY CMEHBI 3HaKa 1 YeTbIpe KHOIIKH C OCHOBHBIMHM MaTEMaTHYECKUMU JIEHCTBUSIMH

3. JIOTIOJTHUTENIBHO K Pa3pabOTaHHOMY paHee KaIbKYJISATOPY 100aBIISIOTCS KHOIIKY MaMSTH.

4. Pa3paboTtaTh WH)XEHEPHBIN KaJbKYJSATOP C BBHIYMCICHUEM CTAHAAPTHBIX MaTeMaTHYECKHX
(yHKUMI: KBaIpaTHOTO KOPHSA, BO3BEICHUS B KBaApaT, TPUTOHOMETPHUUECKUX (QYHKIMHA, BO3BEACHHUS B
CTEIeHb U APYTHE.

Kaaekyaatop

Pucynoxk 20.1. [Ipunoxenne «KanpkyasTop»
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IIpakTnyeckas padora Ne21 «Co3ganue NPoeKTa ¢ MCHOJb30BAHUEM KOMIIOHEHTOB JUIsI

padoTBI ¢ TEKCTOM»

Hesas padoTsi: chopMUPOBATH YMEHUS TI0 UCIIOIB30BAHUIO KOMIIOHEHTOB JJIs1 pa0OThI C TEKCTOM,
chopMHUPOBaTh YMEHUS 110 CO3/IaHUIO NPUIOKEHUIN ¢ KOMIIOHEHTaMU JUIsl Pa0OTHI C TEKCTOM.

3armycTuTe HHTETPUPOBAHHYIO Cpeay paspadoTrunka.Co3aaiTe HOBBIN MPOEKT.

1. Co3paiiTe B mamke cBOei Ipynmnbl HOBYIO mamnky W HazoBute €€ Label. Coxpanure mpoekr B
CO3JIaHHYIO paHee TarkKy, BoaHuB koMaHy File - Save Project as...

Pasmecture Ha ¢opme kommnoHeHT Label m kHomky Button Bkiaaku mamuTpbl KOMIIOHEHTOB
Standard.

Pucynok 21.1. ®opma

KoMmnoHeHThI BBOJIa — BBIBOJIAa JAHHBIX MOXXHO YCJIOBHO Pa3/ICIWTh Ha HECKOJBKO Pa3IMYHBIX
0JIOKOB: KOMITOHEHTHI BBIBOJIa TEKCTOBOM MH(POPMAIINH Ha SKpaH; OAHOCTPOYHBIE TIOJIS BBOJIA TEKCTOBOM U
YHCIIOBOM MH(POPMALIH; MHOTOCTPOYHBIE MO BBOAA.

Jna BeIBoma ompeneneHHOW WHGOPMAIMM Ha OJKpaH, KpPOME YK€ paHee HCIIOIb3yeMOro
komrioHeHTa Label, ects u agpyrue koMmoHeHTEL. TeKCT, KOTOPEIi OymeT oTobpaxeH, MOKHO 3a7aBaTh Kak
Ha dTarne pa3paboTku HOpMBI, TaK U B MPOLIECCE BHIITOJHEHUS IPOTPAMMBI, IPHCBOUB 3HAYEHUE CBOICTBY
Caption.

3amaiite st popMel 3arooBok «PadoTa ¢ kommonenToMm Label».

Breigenute magnucs Labell, naiinute B Object Inspector cBoiictBo Caption u BCTaBbTE HOBOE
Ha3BaHue Haamucu Mosi mepBasi mporpaMmma Ha sisbike Delphi.

Brimenute knonky Buttonl, natimute B Object Inspector cBoiictBo Caption u BCcTaBbTE HOBOE
Ha3BaHue KHoNKH Output.
-

a PaBota c komnodenTom Label

Pucynox 21.2. Pabora ¢ MeTKO

[epeiinute B Object Inspector Ha crpanuiy Events, Hatigute coosiTue onclick u cipaBa ot Hero
JBAXK]IBI IIEIKHUTE MBIIIKON. OKa3aBIIKCh B KOJI€ MTPOrpaMMbl, HO TENEph B poueAaype kHonku Buttonl,
HaIUIIKUTE CIECAYIOIMMNI IpOrpaMMHBIN KOJI:

procedore TForml .ButtonlClick(Sender: TObject):

begin

Labell . Visible:=not labell.Visible;

if Labell.Visible then
Labell.Font.5ize :=Labell.Font.S5ize+l;

end;

Pucynox 21.3. Kox mporiexypsr

OToil mporpaMMe NMpH Ka)I0M O4YEpETHOM HakKaTWU MPOUCXOAMT M3MEHeHue cBoiicTBa Visible,
BCJIEICTBME Yero HAAMKCh TO MOSBIAETCSA, TO MCUE3aeT C IKPaHa, a TAKKE MPOUCXOIUT yBEITUYECHUE
cBoiicTBa Size.

Jlnist BBIBOA ONpeAeieHHON HHPOPMalUK Ha SKpaH, KpoMe yKe onucanHoro kommnoHenrta Label,
MOXKET OBITh TaKXKe MCIOJb30BaH KoMIoHeHT Panel ¢ Toii e camoif BKIaaku mid statictext co CTpaHHUIIBI
Additional. Onu uMerOT He3HAUUTENBHBIC OTIIMYKA OT KomnoHeHTa Label.
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OcTanpHble KOMIIOHEHTHl TIO3BOJISIIOT BBOJUTh W PEJAKTUPOBATH HMH(OPMAIMIO, BKIIOYAS
BO3MOXKHOCTD BBIJICJICHUsI, KONUPOBaHUs, YAAJICHUS U BCTaBKH (pparmMeHToB Tekcra. OTMeTnM olmiue amst
Bcex peaakTopoB Meroabl: Clear — ynainuTh Becb TEKCT, MOMEIIEHHBIN B pemakTope; clearselect —
YIaIUTh BBIACICHHBIH (QparMeHT Tekcra; copytoclipboard — xomnmpoBath B Oydep BbIICICHHBIH
¢parmenT, cuttoclipboard — ynanuTh U3 TeKcTa BBIACICHHBIA (parMeHT W MOMECTUTH €ro B Oydep,
pastefromclipboard — xomupoBate TekcT u3 Oydepa B TO MECTO pemakTopa, rlie B JaHHBIH MOMEHT
HaXOAWTCA Kypcop.

Jlnist Bcex peAakTOpOB OMpEAENICHO AOMOJIHUTENbHOE coObITHE onchange, Bo3HUKaroIee, KOraa
M3MEHSETCS TEKCT, HaXOAALINICS B peIakTope.

Jlis BBOZIa MTM BBIBOJA OJTHOM CTPOKH MOTYT HCITOJIB30BaThCS KoMmmoHeHTHI Edit co cTpaHHUIIs!
Standart u maskedit co ctpanurs! Additional. OcHOBHOE CBOMCTBO JaHHBIX KOMIIOHEHTOB — 3TO CTPOKaA,
KOTOpast TM00 BBOAMTCS, MO0 BRIBOAUTCSA. JlaHHOE cBoiicTBO mMeeT umsl Text m Tum String, nocTymHOE
Kak BO BpeMsl MOJrOTOBKH, TaKk M Bpems BbinojiHeHus. Jlornueckoe cBoiicTBO readonly mo3BoJisgeT
3aMpeTUTh N3MEHEHUS,

A TiemounciIeHHOE CBOMCTBO gettextlen BRImaCT TEKyIIyIO JIMHY CTpOKH COXpaHHUTE

M3MEHEHUS U 3allyCTHTE MPOeKT. [IpoTecTupyiite ero paboTy.

_@ Patiota c komnoHesTom Label E@I&J

Mos nepBas nporpaMMa Ha a3sike Delphi

Pucynoxk 21.4. OxHO nporpaMMsl

2. Pa3paboraTh mporpamMmmy, KoTopasi Ipud BBOJE TeKCTa B mepBbiii komnoneHT Editl, Bo BTopom
komrioHeHTe Edit2 orobpaxkaeT peanpHyI0 IIMHY BBOIUMOHM CTpokd. Kpome 3TOro, mpu BBIXOAE U3
komnonenTa Editl ero comepxumoe konupyetcst B Oydep oOMeHa u ymansieTcs, a Ipu BO3BPAIICHUH B
IpOrpaMMy HOSIBJISIETCS] CHOBA.

Cozpnaiire B mamke cBoeil rpymnmel HOByro nanky M HazoBuTe €€ Editl. CoxpaHuTe HmpoekT B
CO3/IaHHYIO paHee Marky, BeinoaHuB koMaHay File - Save Project as...

Pasmectute Ha popme aBa kommoHeHT Edit Bkiagkn maauTpel komnoneHToB Standard.

7= Forml [l 2 Sl

{ - [Editt

Pucynox 21.5. O6paboTka TEKCTOBOTO TIOJIS

3anaiite st popmel 3arosioBok «Padora ¢ kommonenTom Edity.

Brimenute TexcroBoe nosie Editl, maiimute B Object Inspector cBoiictBo Text u ocTaBsTe €ro
MyCTHIM. AHAJIOTUYHBIE IEHCTBUS BBIITOIHUTE CO BTOPHIM TEKCTOBBIM ITOJIEM.

Breigenute xomnonent Editl, B Object Inspector nepelinure Ha Bkianky Events u Haiinute
coOpITHe onchange u cpaBa OT HETO JBAXKIbI MIETKHUTE MBIITKON. OKa3aBIINCh B KOJE MPOTPaMMBL, HO
Teneps B mpoueaype tekctooro nomnst Editl, Hanummre cneayoniuii mporpaMMHBIN KOJ:

procedore TForml .EditlChange (Sender: TObject):;
begin

Edit2.Text:= IntToS5tr(Editl.GetTextLen) ;

end:

Pucynox 21.6. Kox mporteypsr

Brigenute xomnonent Editl, B Object Inspector nepeiinure Ha Bkianky Events u Haiinute
coOBITHE Oonenter ¥ CIpaBa OT HETO OBAKIbI IIEIKHATE MBIIKOH. OKa3aBIIMCh B KOJE MPOrPaMMEBI, HO
Tereps B Iporeaype Tekctororo nojist Editl, nanummre ciaemyonuii mporpaMMHBIN KO
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procedure TForml.EditlEnter (Sender: TObject):
begin
Editl.PasteFromClipboa
end;

d;

H

Pucynox 21.7. Kox mporiexypsr
Breigenute xomnonent Editl, B Object Inspector nepelinure Ha Bkianky Events u Haiinute
coObITHE Onexit 1 cripaBa OT HETo IBaXKIbI EIKHUTE MBIIIKOI. OKa3aBIINCh B KOJE TPOTPaMMBIL, HO TETICPh

B mporierype TekctoBoro moiist Editl, HamummTe cieayomuid mporpaMMHBIA KOJT:
procedure TForml .EditlExit (Sender: TObject):
begin
Editl.Selecthll;
Editl.CopvIoClipboard:;
Editl .Clear:

end;

Jil Patota ¢ komnonerTom Edit l |l ﬁ]

||\105| nepean nporpatma Ha Delphi

|'3r_1

Pucynox 21.8. Kox mporteypsr

CoxpaHuTe U3MEHEHUS U 3aIycTHTe MpoekT. [IpoTecTupyiite ero paboTy.

3. Pazpaborath mporpammy, KoTopas 3amperiaeT BBoj B kommnoHeHT Editl moapsa nByx
OJIMHAKOBBIX CUMBOJIOB.

Cozpgaiire B mamke cBoeil rpymnmel HOBYro nanky M HazoBuTe e€ Edit2. CoxpaHuTe NMpoekT B
CO3/IaHHYIO paHee Marky, BeinoaHuB komaHay File - Save Project as...

Pasmectute Ha popme kommoHeHT Edit Bkitagku mamuTpel KommoHeHToB Standard.

[

Pucynok 21.9. Oxuo popmbl
[lepeiinuTe B KO mMporpaMMsbl (Ha KiaBuaType Haxxmute kiasuiny F12). Beeaure B paznen VAR
riobanpHylo nepeMeHHyto ch Tuna char, B KoTopo#t OyZeT XpaHuThCsI MOCIEAHUN HaXKaThli CUMBOJL.

Var
Forml: TFormi:
ch: char;

Pucynoxk 21.10. O0bsiBneHIE TPEMEHHOM

3amaiite st popMel 3arooBok «Padora ¢ kommoHnenToM Edity.

Brigenute texcroBoe none Editl, Haiinute B Object Inspector cBoiictBo Text u octaBpTe ero
MyCTBIM.

Cosmaiite nporenypy o0paboTku coObiTus keypress tekcroBoro mojsi Editl, mapamerp Key
JIAHHOM MPOLETyphl COACPKUT CUMBOJI HAXKATON KiIaBUIIM. Ecii BHOBb BBEJCHHBIM CUMBOJ COBHAAACT C
TOJIBKO 4YTO HaXaTblM CHMBOJIOM, TO OH HWIHOpUpPYyeTCi. B NpOTUBHOM cCiy4yae, HOBBIH CHMBOJI
3allOMUHAETCs B iepeMeHHoi ch.

procedure TFDIml.Editl?eyfress(ﬁender: TDEject; var Fey: Cﬁar]

begin

if ch=key then key:=%0
el=se ch:=key:

end;

Pucynok 21.11. Kox npouenypst
CoxpaHuTe U3MEHEHUS U 3aIycTuTe npoekT. [IpoTectupyiite ero paboty.
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fﬁ Pabota c koMnonerTom Edit lﬂlﬁ

|1236489598

Pucynox 21.11. I'otoBas mporpamma

4. Pa3zpaboraTh IporpaMMy, KOTOpasi CUMTaeT KOJIMYECTBO HA)KATHH Ha KHOIKY M BBIAAET 3TO
3HaueHue B KoMnoHeHTe Edit.

CozmaiiTe B mamke cBOCH rpymnmbsl HOByIO manky u HazoBure e Edit3. Coxpanure mpoekT B
CO3/IaHHYIO paHee Marky, BeinoaHuB koMaHay File - Save Project as...

Pasmecture Ha ¢opme kommnoHeHT Edit m xHOonmky Button Bkianku najuTpsl KOMIIOHEHTOB
Standard.

Hcnonwzys Object Inspector, 3anaiiTe 3HaYeHUs CBOMCTB KOMIIOHEHTOB (DOPMBI B COOTBETCTBUU C
PUCYHKOM.

ﬂ PatoTa ¢ komnonenTom Edit El

Pucynok 21.12. OkHO ¢hopMbI
Ecnu B memounciieHHO mepeMeHHOW i OyfeM cYHMTaTh KOJWUYECTBO HA)XaTWH, TO MpOIEIypa
00paboTku coOwiTrs onclick KHOKK MOKeT OBITh 3aIMCcaHa B BHIIE:
procedure TForml.ButtonlClick (Sender: TICbhject);
begin
=14
Editl.Text:=IntToStr({i)’
end;
Pucynox 21.13. Kox nporemxypst
OpHako octaercsi BOMpOC, TNIe ONMHCHIBATh JAHHYIO MepeMeHHyro i. Eciam choemats 310 BHYTpH
JaHHOW MPOLERyphl, TO TaKkKe HeOOXOAMMO OCYIIECTBIISATH OOHYJIEHHE MEPEMEHHOH, a 3TO MpHUBEIET K
MOJTyYEHHUIO OHOTO M TOTO pe3yibTara, paBHOro eauHuile. CiemoBaTenbHO, IEpEMEHHAS i T0KHA OBITh
JI00ATFHON MTEPEMEHHOM B MOJIYJIC, a €€ HadalbHas HHUITMAN3AIUS JODKHA TPOUCXOIUTE B MPOIEAYPEe,
KOTOpasi BHITIOJHSETCSI BCETO OJAWH pa3, U BCETO OJIUH pa3 MPOHUCXOAUT 3TO coObITHE. TakuMm coObITHEM
SBISIeTCS  co3naHue (QopMbl oncreat, JaHHOE COOBITHE MPOW3OWAET OJHMH pa3 W Mpoleaypa
formcreate(Sender:tobject) OyneT BpI3BaHa BCETO OMH pa3s.
[lepeiinuTe B KO mporpaMMsbl (Ha KiaBuaType Haxxmute kiasuiry F12). Beegure B paznen VAR
rI00ANTBHYIO IIEpEMEHHYIO i THTIa integer, B KOTOPOit OyaeT XpaHUTHCS MOCICTHUNA HAXKaThIi CHMBOJI.
Brinenure ¢opmy, B Object Inspector mepeiinure na Bkiagky Events u Haiinute coObiTHE
oncreate U CIpaBa OT HETO JABAXK[bI LIEIKHUTE MBIIIKONH. OKa3aBIIMCh B KOJIE MPOrpaMMbl, HO TENEPh B
nporexype Gopmel Form1, HamummTe CIEAYIOMIHA TPOTPAMMHBIA KOJI:
procedure TForml.FormCreate (Sender: TCbhject) s
begin
8 B 1
end; \
Pucynox 21.14. Kox nporexypst

CoxpaHuTe U3MEHEHUS U 3aIyCcTUTe MPOoeKT. [IpoTecTupyiite ero padboTy.

Eyse
ﬁ FaboTa c koMmnoHeHToM Edit @%J

[

Pucynok 21.15. T'oroBas nporpamMma

[Ipy BO3HMKHOBEHHH HEOOXOAMMOCTH CIeNaTh JaHHYIO MEPEMEHHYIO i 00LIeJOCTYIHOM, MOKHO
IIOMECTUTh OIKCAaHHE MEPEMEHHON B MHTEepGEHCHON wacTh MOIyJs Iocjie cly:keOHoro ciosa public.
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NmenHo Tak, Kak mpaBUiIo, M TOCTyNaT. B Mojyne HeoOXoauMa Beero ojiHa epeMeHHas — (opmMa, a Bce
OCTaJIbHBIE OMICHIBAIOTCS B BHJIE MoJiei. B aToM cityyae onmcanue GopMbl OyAeT HMETh BHJI:

type
TForml = class (TForm)
Editl: TEdict:;
Buttonl: TButton;
procedure ButtonlClick(Sender: TCbject):
procedure FormCreate (Sender: TObject):
private

Pucynok 21.16. Onucanue nepeMeHHbIX

[Iporpamme 11t oOpaliieHus K IepeMeHHOM i He00X01uMO mucaTh ee rnonHoe ums Forml.i. Onnako
KOJI TIpolieAyp OOpabOTKH COOBITHI MOXXHO W HE IEperUChIBaTh, IMMOCKOJIBbKY MPOLEAYPhl 00pabOTKH
OMHKCAaHbl HEMOCPEICTBEHHO B (OPMBI, CIEAOBaTeJIbHO, [AaHHOE YHWCIOBOE TIOJI€ JOCTYIHO
HETNOCPEICTBEHHO.

Brecute u3MeHeHUs B MPOTrpaMMHBIA KOJ B COOTBETCTBUM C PUCYHKOM. COXpaHHUTE MPOCKT U
MPOTECTHPYUTE pabOTy MPHUIIOKEHUSL.

JlaHHyI0 TIporpaMMy MOXKHO JIETKO MOJU(HUIMPOBATH TaK, YTOOBI IOCIE OMNpPEACICHHOTO
KOJIMYECTBA HAXKATUH MOSBIISIIOCH HEKOTOPOE COOOIICHUE WIIM KHOTIKA OJIOKMPOBANIACH, WIIH TPUIIOKECHUE
aBTOMAaTHYECKH 3aKPBIBAJIOCH. Pe3ybTaT MOKHO 0TOOpaXkaTh HE TOJIBKO MocpeacTBoM kommoneHnTta Edit,
HO W 4Yepe3 He pelakTupyembiid TekcT, T.e. Kommonent Label, uro B gaHHOM ciydae sBiasieTcs: Ooiiee
ecrectBeHHbIM. CBolicTBy Visible komnonenta Label npucauBaem False, 1. E. Ilpu oTkpbITHH QOpMEI
HAJAIMHCh OTPAKATHCS HE

Byner. 3arem, kak u paHee, Ipu HaXaTHH Ha KHOIIKY mepeMeHHas i yBenmunBaetcs Ha 1. Korna
3HaueHWe nepeMeHHoi i Oymer paBuo 10, 20, 30 wim 40 xomnonent Label craHoBuTCS BUAMMEIM, a
cBoiictBy Caption Hanmucu mpucBanBaeM 3HaueHue «Bbl Haxaaum i pa3y». llpu crnexyromem HaxkaTuu
HAJITUCh CTAHOBUTCS HeBuanMa. Korna i craner paBHO# 50, KHONIKY HEOOXOIUMO CIIeiaTh HEAKTUBHOM, TSI
4ero HeoOXOaMMO U3MEHUTh 3HaueHue cBoiictBa Enabled ¢ True — BxitoueHo Ha False — BrIkiroueHo.

Pasmecture Ha ¢opme xommoneHt Label. 3amaiite cBoiictBo Caption paBHbEIM «Haxkumaii
KHONKY!». Y nanute ¢ ¢popmsl komnoneHt Editl.

[epeiimuTe B OKHO peNaKTUPOBAHUS KOAA M BHECUTE M3MCHCHHS B KOJ MPOIEAYyphl 00pabOTKH
coobITHst Onclick KHOTTKH.
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ﬁ PaBota c komnoHeHTom Edit o | @ @

procedure TForml.ButtonlClick (Sender: TCObject):

begin

Labell.Visible:=Falze;

i:=i+l;

if (i=1l0)or(i=20)or(i=30)or(i=40) then

Begin

Labell.Visible:=True;

Labell.Caption:="Bu Haxamm '+intToStr(i)+'pas':;
end;

if i=50 then

Begin

Labell.Visible:=True;

Labell.Caption:="Bu namamt YEE'+intToStr(i)+'pa3":;
Buttonl.Enabled:=False;

end;

end;

Pucynoxk 21.17. Kon npouenypst
CoxpaHnTe IPOEKT U MPOTECTUPYHTE PadOTY MPHUITOKEHHUS.

i Patiota c xomnonerTom Edit = = l—gh]

|

Bt Haxkanm 10pas

A
3

=r

ﬁ Pabora c xomnoHexTom Edit l = I =] Li;hj

{A% MM MEHR I Bbl Haskany Y2KESOpas
[

Pucynox 21.18. I'oroBas mporpamma

5. Pa3paboraTh mporpamMmy, KOTOpasi CAUTHIBAET CTPOKY TOJ] OTIPEACICHHBIM HOMEPOM U MOMEIIAeT
€€ B TEKCTOBOE TOJIE.

Co3znaiiTe B mamkKe CBOEH Ipymnmbl HOBYIO manky u HazoBute ¢€ Memol. CoxpaHuTe TPOEKT B
CO3/IaHHYIO paHee Marky, BeinoaHuB koMaHay File - Save Project as...

Jiga BBOJA WM BBIBOAA HECKOJBKHMX CTPOK MOTYT HCIONB30BaThCS KOMIOHEHTH Memo co
ctpanuiel Standard u richedit co ctpanuier Win32 (monsbiit TekctoBbiid pegaktop st RTF-¢aiinos).
MHorue cBOWCTBa y NaHHBIX KOMIIOHEHTOB aHaJOTUYHBI CBOWcTBaM KommnoHeHTa Edit, omHako nis
BO3MOXKHOCTH JOCTYIIa K CTpOoKaM BMecTo cBoiicTBa Text umeercs cBoiicTBo Lines, mpu BEIOOpE KOTOPOTo
BO BpeMs IPOEKTUPOBAHUS 3a1a€TCSl HAYAJIbHOE 3HAYCHHE CTPOK.

Jlyis noctyria K CTpOKaM BO BpEMsl BHITIOJTHEHHUS TIPOTPaMMBI TaKKe UCIIONb3yeTCs CBOMCTBO Lines
kiacca tstring. [lompoGHee ocTaHOBUMCS Ha Kiacce tstring, ¢ KOTOPBIM B ITOCJIEICTBHH MBI OyIeM eIle
BCTpeuaThCs. A MMEHHO, ATOT kKjiacc oOnamaer cBoiictBamu: Count — IEIOYHCICHHOE CBOWCTBO,
OTIPECIISIONICEe KOJUYECTBO DJIEMEHTOB B CHHCKE (B JAHHOM Cilydae 3TO OyAeT KOJIMYECTBO CTPOK B
komrioHeHTe Memo), Text — cBoiCTBO, comepikamiee Bce CTpoku crmcka, String[Index:Integer] —
CBOICTBO, OIpenesitoniee CTpoKy ¢ HomepoM Index. YuuthiBas, 4To HyMepalus CTpoK HaunHaeTcs ¢ 0 u
CBOHCTBO String sBIsSETCSs CBOWCTBOM II0 YMOJYAaHHIO, MOXKHO YTBEpXAaTh, UYTO CBOWMCTBA
Memol.Lines.String[3] u Memol.Lines[3] >kBuUBaleHTHB W YKa3bIBAIOT Ha YETBEPTYIO CTPOKY B
komroneHte Memol. Kiacc tstring oOmamaer Takke pSIOM METOAOB, CPEId KOTOPBIX OTMETUM
cienyromue: Add(St:String):integer nobapiser cTpoxky St W BO3BpamaeT HOMEpP JOTOW CTPOKH;
Delete(Index:Integer) ynanser ctpoky ¢ HomepoMm Index; Insert (Index:Integer, St:String) BcTaBmseT
ctpoky ¢ HomepoMm Index, Clear moTHOCTBIO YHUUTOKAET BCE CONEPKUMOE KOMIIOHEHTA.

Bce comepxuMoe KOMIIOHEHTa MOXHO 3amucarth B (ain ¢ momomisio Merona savetofile wau
npouuTath U3 (haina mocpenctsom merogoM loadfromfile. AnagorndabiM 06pa3oM MOKHO MOCTYIIHUTE U C
MMOTOKOM, HAIIPAaBUB B HETO BeCh (Paiiy, MM MPOYUTATH (hailll U3 MOTOKA.
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BaxxapiM cBoticTBoM kKoMmoHeHTOB Memo u richedit sBiissercs scrollbar, kotopoe omnpenenserT,
OyZeT JIu OKHO COJep KaTh TOPU30HTAIIbHbIE WM BEPTUKAJIbHBIC IMHEHKU IIPOKPYTKU.

Kommonent richedit o0nagaer BcemH XapaKTepUCTHKAaMH, NPUCYIIMMH KOMIIOHEHTY Memo,
OJIHAKO HMMeeT OoraTble BO3MOXKHOCTH Il paboThl ¢ TekcToBbIM ¢GopmaTroM RTF. dannbiii Gopmar
IpezrnoiaraeT BO3MOXKHOCTh pa30uBaTh TEKCT Ha mnaparpadsl. s 3TOro CymiecTBYIOT ClE€LHUalbHbIE
cBoiicTBa: selattributes ompenenser aTpuOyThl BeigeneHHOro ¢parmeHTa u Paragraph — atpuOyThl
abzara.

Pasmectute Ha popme kommoreHTs! Edit, kommonenT Memo, komnoneHnt Label, kaonky Button
BKJIAJIKU MAUTPBI KOMIIOHEHTOB Standard.

Hcnons3ys Object Inspector, 3amaiiTe 3HaYCHIS CBOWCTB KOMITOHEHTOB ()OPMEI B COOTBETCTBHUH C
PUCYHKOM.

g Pabora ¢ MHOrOCTPOYHBLIM TEKCTOM o || B

-3Haews?

-3Hato.

-A 4TO 3HaewWs?

{lpeameT 3Ha10.

-A KaKOI NPeaMeT 3Haews?

-A KaKoi Ca310.

-A KaKoi caaews?

-Hy, 370 Bbl yXe 3aBa/MBaETE. ..

Pucynok 21.19. OxHo dhopMbI
Jlns peanusanuu penieHus 3a1aun nporeaypa oopabotku coositust onclick KHOKH MOXKET OBITh
3amKcaHa B BUIE:

procedure TForml.ButtonlClick (Sender: TChject) !
begin
Edit2.Text :=memol.Lines[strTolnt (editl.Text)-1];
Memol .Lines.Delete (strTolInt (editl.Text)-1);
end;

Pucynoxk 21.20. Kox npouenypst

CoxpaHHUTE MPOEKT U MPOTECTUPYHTE PabOTY MPUIIOKEHUS.

\ﬁ PaboTa C MHOTOCTPOYHBIM TEKCTOM =Hc

Moxonnsi Texcr:

-SHaews?

-3HaI0.

-A 4TO 3HaeWR?

TIpeamMeT sHak,

-A KaKo# caato.

-A KaKoi coaeus?

-Hy, 3T0 BBl YXE 3aBanMEaeTe...

HoMep cTpoKK ANA KoNMpoBaHKa: |5

CKONMPOBaHHaR CTPOKa:

H\ KAKOH NPEAMET SHaewWbL?

Pucynok 21.21. 'oroBas nporpamMma

6. Pa3zpaboraTh mporpaMmMy, KOTOpasi COXpaHseT TeKCT, HaOpaHHBII B mone Memo B daiin, ums
KOTOPOTO 33JI1aHO B TeKCTOBOM moe Edit.

Cozpnaiite B mamke CBOEH TpYIIBI HOBYIO Manky M HazoBuTe €€ Memo2. CoxpaHUTE NPOEKT B
CO3/IaHHYIO paHee Marky, BeinoaHuB koMaHay File - Save Project as...
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Pasmectute Ha popme kommnoneHnt Edit, kommonent Memo, kommoneHT Label, kHonky Button
BKJIAJIKH TTAJIUTPHI KOMITOHEHTOB Standard.

HUcnonwzys Object Inspector, 3anaiite 3HaYeHUsT CBOMCTB KOMIIOHEHTOB (DOPMBI B COOTBETCTBUU C
PUCYHKOM.

¥2 Oaiinoesiii meneaxep =0 Bl X

Pucynok 21.22. OkHo ¢opmbl
[Iponemypa 06pabotku coowiTus onclick kHomku Button OymeT cocTOSATh M3 OMHON CTPOKH, U
COOTBETCTBEHHO, JINCTHHT OY/IET HMETh CJICTYIONIHIA BHI:

procedure TForml.ButtonlClick(Sender: TObject):
begin

Memonl.Lines.SaveToFile (Editl.Text);

end;

=
e o | Dz
| primer — Bnokror o | = B3 Fazmep

daitn TMpaska Oopmar Bug Cnpaska inanm

i namuv

o - N
{8 Caitnosuiit Merepxep { = %

Mawma mbina pamy

Mama Moina pamMy

Vg daina:  |d:\primer, bt CoxpaHiTe
\ r_- 8

Pucynox 21.23. Kox nporemxypst
CoxpaHHUTE MPOEKT U MPOTECTUPYITE PAOOTY MPUIOKEHUS.

IIpakTuyeckas padora Ne22 «Co3nanue nNpoueayp Ha 0CHOBE COOBITHIN

Heab padoTsbl: 3akperieHrne Ha KOHKPETHBIX MMPUMepax MOMyYEHHBIX TEOPETHYECKUX 3HAHUH MPH
W3yYEHHUH CBOMCTB, METOIOB U COOBITHI CTAaHIAPTHBIX KOMIIOHEHTOB: Timer — HeBU3yanbHOTO KOMIIOHEHTA
u Panel — mamens. Co3gaHue NPOrPaMMHOTO KOJ@ CHCTEMHOTO COOBITHS OT BHYTPCHHHX YacoB.
[IpumMeHeHne OCHOBHBIX KOMaH[ MOJyYeHUsI U 00paboTKu MH(POPMALIUU O TEKYILEM BPEMEHHU U TeKyIIeh
JIaTHI.

Kommnonent Taiimep (Timer)

Kommonent Timer OTHOCHTCS K HEBU3YyaJbHBIM KOMIIOHEHTaM, T.e. [Ipu BbImonHeHHH
NPUIOKEHUS] Ha DKpaHe OH He oToOpakaercs. HaxomuTcs NaHHBIM KOMITOHEHT Ha BKJIajgke System.
OcHOBHOE Ha3HA4YE€HHE KOMIIOHEHTa — A3TO YNPaBJICHHE MPHIOKEHHWEM B PEAIbHOM PEXHME BPEMEHHU.
KomnoHeHT oTciexuBaeT M3MEHEHHs B CHCTEMHOM TaiiMepe M uepe3 HYXHbBIM HMHTEpBal BpPEMEHHU
BBITOJIHSIET 3alpOrpaMMHUPOBAHHBIC VISl HETO AeicTBuUs. UTOORI BKIIIOUNTH TaiiMep Hauo cBoicTBo Enabled
3a1aTh paBHBIM true, a cBoUcTBO Interval 3agath monoxutenbHbIM 3HaUueHHEM. OTKITIOUHUTE TaliMep MOKHO
nubo coiicTBy Enabled npucsouts false, unu B cBoiicTBo Interval 3amucarts 3Hauenue 0.
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Ontimer — eIWHCTBEHHOE COOBITHE KOMITOHEHTA. SIBISICTCS MPUMEPOM CHCTEMHOTO COOBITHS,
BO3HHKAIOIIETO 0e3 ydacTus moiib3oBaTelss. CoObiTHe cpabaThiBaeT IS BKIIOYCHHOTO TaiiMepa depes
KaXble KOJUUECTBO MIJUTUCEKYHI, YKa3aHHOe B cBo¥icTBe Interval.

KommnonenT Ilaneas (Panel)

KoMMoOHEHT HUCTob3yeTes Kak JCKOPATHBHBIHN 27IeMEHT (HOPMBI — paMKa, B KOTOPOH MOMXHO Kak
B KOHTEIHEepe pa3MeInath (TpyHmnupoBaTh) APyrue KOMIOHEHTH HHTepdetica. KOMITOHEHT UMeeT paMKy U
Oopiop. Bce KOMITOHEHTHI, PacoNoXEeHHbIC HA TIAHEN, HIMEIOT OJIMHAKOBBIC CBOMCTBA U MEPEMEIAIOTCS
BMecTe ¢ nmaHenblo. KoMmoHeHT pacronoskeH Ha Bkiaake Standart. K ocHOBHBIM cBO#CTBaM KOMITOHEHTA
OTHOCHIT:

Align — BbIpaBHUBaHUE MMAHEIH OTHOCHUTEILHO (DOPMBI.

Caption — cTpoKa TeKCTa BHYTPHY TAHEIH.

Alignment — BBIpaBHHUBaHUE TEKCTA CTPOKH BHYTPH MAHEIH.

Bevelwidth — mupuna paMku B mukcessx. [1o ymonruanuro paBHo 1.

Borderwidth — mupuna 6oparopa — IWHUHK, pa3AeIsIONe BHYTPEHHIOO U BHEIIHIOW paMku. [To
YMOJTYaHUIO CBOHCTBO paBHO 0 (paMKH HET).

Color — mBeT IOCKOCTH MaHENN U ee 6opropa.

Font — ycranoBka mapameTpoB miputa KOMIOHCHTOB, PACTIONOKEHHBIX Ha MAHEH.

Style —ycTaHOBKa CTHJIS HAAMUCEH KOMIIOHCHTOB, PACIIOIOKEHHBIX HA TTAHEITH.

IIpumep nporpamMmbl ceKyHI0Mepa

Tform1 *Forml; //TnobanpHbIC TIEpEMEHHBIS

Int s, m;

//DyHKIUS GOPMUPOBAHMS CTPOKU BPEMEHH U3 IICJIBIX COCTABIISFOIINAX

String  fun (int min, int sec)

{ String s, s1;

S1=inttostr (min); //Tloay4eHre u3 MUHYT CTPOKH

S=""; //Pe3ynpTupyromas - cHauana mycTas

If (min<10)  s="0"+s1; //Ecnu MEHYTHI OTHO3HAYHBIE, TO 100aBUTH

Else s=sl; //MHaYe — KOMUPYET UCXOIHYIO CTPOKY
S=s+":"; //[1o6aBisieM K CTPOKE pa3ieIuTeIlb
S1=inttostr (sec); //TlomyueHne U3 CeKyH] CTPOKH

If (sec<10) s=s+"0"+s1; //Ecnu cexyHIbl OHO3HAYHbIC, TO 100aBUTH 0
Else s=s+s1; //uHaye 10OaBUTH O€3 U3MEHEHUN

Return (s); //BO3BpaTUTh MONYYCHHYIO CTPOKY

}

//HauanbpHbIC ASUCTBUS MPH 3aIMyCKe MPUI0KCHHUS
Void _ fastcall tform1::formcreate (tobject *Sender)

{

Form1->Button1->Caption="BxirounTs";
Form1->Timerl->Enabled=false;
Form1->Timer1->Interval=1000;

S=m=0;

Form1->Panel1->Caption=fun (m, s); }

//11lem40K 10 KHOIIKE JJIsl BKIKYCHUS CEKyHI0Mepa
Void _ fastcall tform1::Button1Click(tobject *Sender)

{ s=m=0;
If (Form1->Button1->Caption=="Bxmrounts")
{

Form1->Button1->Caption="Bsikmounts";
Form1->Timer1->Enabled=true;

¥
Else
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{

Form1->Button1->Caption="BxmounTs";
Form1->Timer1->Enabled=false;
Form1->Panel1->Caption=fun(m,s);

§

§

//CobbITHE TaliMepa Ik U3MCHEHUS CYCTIYMKOB
Void __ fastcall tform1::Timer1Timer(tobject *Sender)

{ st+; //CYeTunK CeKyH]

If (s==60) //Hakomnmnack MUHYTa

{

M++; //YBENUYHUTH CUCTYUK MUHYT

S=0; //COpOCHUTD CEKYH/TBI

§

Form1->Panel1->Caption=fun (m, s);

§

3anaHue HA IPAKTHYECKYIO padoTy

1. Ornucarp Be TII00aTbHBIC IIEIOYUCIICHHBIC TEPEMEHHBIC JUIS CYCTUYMKA CEKYHJI U MUHYT
CEKyHIOMepa.

2. Pacnionoxkute Ha (opMe HeThIpe MaHETH I OTOOPaKEHHUS TEKYIIETO BPEMCEHH, NATHI,

Ha3BaHME JHS HEACNH U MaHelb ¢ ceKyHaoMmepoM. [lomoOpate 1BeTa, CTHIIL U PAcIONOKeHNE aHeIeld Ha
dhopme.

3. B mr06oM mecte (opMBI pacroyioKHUTh JBa KOMITOHEHTa Timer: omuH IS TONyYCHHUS
TEKyIIero BpEMEHH, APYroi Ais oToOpakeHus: padoThl ceKyHAoMepa. 3aaaTh sl 000MX KOMIIOHEHTOB
cBoiictBa Interval B 3Hauenue 1000.

4. HobaBute Ha (opMy OBE KHONKH: OIHY IUIS BBIXOJA M3 IPWIOKCHUS, APYTYIO IUIs
BKJTIOUCHUS/BBIKIIIOUEHHSI CEKYHAOMEpA.

5. Hammcats nporpaMMHBIN Ko COOBITHS oncreate 1j1st JOpMEI, B KOTOPOM:

- BKJIFOUUTH TaiMep I TEKyIero BpeMenu (cBoiictBo Enabled);

- OTKJIIOUUTH TaliMep I CEKYHI0MEpa,

- OOHYJINUTh 3HAYEHUS CUCTUYUKOB ISl CEKYHIOMEDA;

- KHOIIKE 33]aTh 3ar0JIOBOK «BKIIIOUUTEY;

- B MaHeNIb IJIsl CEeKyHAOMEpa BBIBECTH 3HAYCHUS CUETUYMKOB C YUETOM BIIEPEIH

cTosIIero Hyis, .. B cBoiictBo Caption cTpoky «00:00»;

- 0TOOPa3UTh Ha IaHENAX TEeKYLIYIO J1aTy, IeHb HEAEIU U BPEMEHSI.

6. Hanwucats nporpamMMHusiii Ko 11t coObITHs onclick koMaHIHON KHOIIKH:

[IpoBeputh 3HaueHme cpoiicTBa Caption 3TOH KHOIIKH: €CIH TaM 3HadcHHE «BKIIOYUTHY, TO
IIOMEHATH €T0 Ha «BBIKIIOYHUTEY U HA000POT;

7. Hanucats mporpaMMHBIA KOx Aisi cOOBITHsS ontimer kommoHeHTa Timerl, B KoTOpom
OOHOBJIATH IIOKA3aHUs B NAHEJSIX TEKYyIIEeH NaThl, JHA HEJIeJIU U BPEMEHH.

8. Hammcats mporpaMMHBIN KO ISl COOBITHSI ontimer KOMIOHeHTa Timer2, B KOTOpPOM TI0
Ha3BaHMIO Ha KHOMKE BBHIBOJAMUTH MM OOHYJSATh CUETUMKU TalMepa..

9. Job6aButs Ha dopmy KHONKY «Pause». Hammcare mis Hee TpOrpaMMHBIN KOJ COOBITHS
onclick, B KOTOpOM OcTaHaBIUBATh WJIM MPOAOIDKATh paboTy Taiimepa Timer2 (MensTh cBoiicTBO Enabled
KOMITIOHEeHTa Timer2 Ha IpOTHUBOIIOIOKHOE).

10. Job6aBuths Ha GopMy aBe TpaduuecKre KHOMKHU CO CTpelKkaMu. HammcaTh mporpaMMHBIX
Koz coObITHii onclick 11 HUX, B KOTOPBIX YBEIHYHBATH (CTPEIKa BBEPX) WIM YMEHBIIATH (CTPEJIKa BHU3)
Ha 100 3Hauenue coiictBa Interval kommonenTa Timer2, 4To MOBIUSAET HAa YACTOTY cpabaThIBaHHS COOBITHUS
ontimer. [TpoBepsITh Ha TOMyCTHMBIC 3HAUYEHUS CBOMCTBA Interval.
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IpakTnyeckas pagora Ne23 «Co3aaHue NPoeKTa ¢ HCMOJb30BAHHEM KHOMOYHBIX
KOMIIOHEHTOB»

Heab padoThi: 3akperuieHHe Ha KOHKPETHBIX IPEMEpax MOJTyYCHHBIX TEOPETUUCCKIX 3HAHUH NIPU
W3YYCHUH CBOHCTB, METOJOB U COOBITHIA cTaHAapTHOTO KommoHeHTa Edit. OcBoeHHe OCHOBHEIX IIPHEMOB
KOHTPOJISI HAJT BBOJIOM JIaHHBIX.

Komnonent Ctpoka BBoaa (Edit)

Onnoctpounsrit penaktop Edit - 3To moiie, B KOTOpOM MOKHO BBOAWTH C KIABHATYPHl H
peAaKkTUpOBaTh CTPOKY. B KOMIOHEHTe NeiCTBYIOT KIIaBUIIN yIpaBieHus KypcopoM, Delete u Backspace.
MOHO BBIZICTISTE YaCTH TEKCTa U paboTaTh ¢ OydepoM oOMeHa cTaHIAPTHHIMH KIIaBHIIIAMH.

KommoneHT Ha cTpanuiie Standart.

OcHoOBHbIE CBOIiCTBA KOMIIOHEHTA

Text - comepKUT BBEICHHYIO IOJIb30BaTeieM CTpokKy. CBOWCTBO MOXHO 3aj[aBaTh Ha JTare
NPOCKTHPOBAHHUS HJIH IIPOrPaAMMHO. BrIpaBHHBaHHE 1 IEPEHOC TEKCTa HEBO3MOKHBI.

Maxlength - ompenenseT MakCUMalbHOE KOJHMYECTBO CHMBOJIOB, KOTOPOE IIOJIb30BATEIb MOXKET
BBECTH B TI0JIe peJakTupoBanus. [1o ymomuanuto ctout 0, 4To 03HaYaeT OTCYTCTBUE OTPAaHHUYCHUSI.

Autosize — omnpenenser, OyJdeT JU BBICOTa KOMIIOHEHTa aBTOMATHUYECKH TOJICTPAUBATHCS O
pasmep mpudTa BBOAUMOMN CTPOKH.

Borderstyle — 3agaer cTuiib Ooparopa.

Passwordchar - cuMBOJ, KOTOpPBIM MOSIBIASIETCS B CTPOKE BBOJA BMECTO pEajbHO BBEIEHHBIX
CHUMBOJIOB (HICIIONB3YyETCsI JIIsl BBOJA Tapodisi). JleHCTBUTENLHO BBEJICHHBIH TEKCT OYIET COACPKATHCS B
cBorictBe Text. Ecnu 3naduenne cBoiicTBa paBHo #0 (110 YMOIYAaHHIO), TO PEKUM AP0 HE YCTAaHOBIICH H
0TOOpaXaroTCsl peaibHO BBEACHHBIE CUMBOJIBI.

Readonly — moxeT 11 Iosib30BaTess U3MEHSTH TEKCT B KomrioHeHTe Edit.

Color, Font — 1igeT doHa u mpu@T TEKCTa B KOMIIOHEHTE.

Int sellength, int selstart, String seltext - HeomyOIMKOBaHHBIE CBOMCTBA — OMPEACISIOT KOIUIECTBO
BBIJICJICHHBIX CUMBOJIOB, HOMep (HauuHai ¢ () mepBoro BHIIEIEHHOIO CHMBOJIA M CaM BBIICIICHHBINA TEKCT.
Ecnu BBIZIETICHHOTO CMBOJIA HET, TO CBOWCTBO selstart yka3plBaeT MO3HIIUIO Kypcopa BBOJIA.

OcHOBHbIE MeTObI KOMIIOHEHTA

Clear() - ynansieT BCIO CTPOKY M yCTaHABJIMBACT 3HaUCHHE CBOICTBA Text paBHBIM ITyCTON CTPOKE.

Clearselection() - yaanseT BbIICICHHBINA ()parMeHT B CTPOKE.

Copytoclipboard() - konupyeT BeIAeNeHHbIH (parMeHT B Oydep.

Cuttoclipboard() - mepeHOCHUT BbIACICHHBIN (parMeHT B Oydep oOMeHa.

Pastefromclipboard() - 3amermaer BblAETICHHBIH (parMEeHT TEKCTa WM BCTaBIAET B MECTO,
yKa3bIBaeMOe KypcopoM BBOJIa, coepxumoe Oydepa oOMeHa.

Selectall() — BbIEISCT BCIO CTPOKY B KOMITIOHEHTE.

3.4. OcHosHble cOObIMUA KOMROHEHMA

Onchange (tobject Sender) - sBiseTcs riaaBHbIM coObITHEM KommoHeHTa Edit. Bosnukaet, korma
BO3MOXHO M3MEHUJICS TEKCT B TI0JIe KOMITIOHEHTa, T.¢. [Ipn m3MeHeHun coiictBa Text. OOBIYHO B 3TOM
COOBITHH MTPOU3BOSAT MPOBEPKY MIIM COXpaHEHUE HOBOM BBEJCHHOW MH(OPMALIHH.

Onkeypress (tobject Sender, char Key) — Bo3HHMKaeT mpu HaXaTWW I€YaTHOW KjaBWIIU. B
00paboTIMKE MOKHO PacIio3HATh BBOJAMMBINA CHMBOJ U ITPU HEOOXOUMOCTH U3MEHUTH €T0 WU 3aIIPETUTh
BBOA. OObIyHO B 00paboTunke coObITHs onkeypress() MPOBOAST KOHTPOJb 32 MPAaBHIIBHOCTHIO BBOJA

uHGOpMAIH, U B Cllydyae HEBEPHOI'0 BBOJAA JIMOO COOOINAIOT 00 3TOM I0JIb30BATEINIO, JTH00 MMOJABISIOT
HEBEPHO BBEACHHBIN CUMBOJ.

IIpumep mporpaMMsI ¢ KOHTPOJIEM BBOJA

B komnonente Edit BeaeTcst KOHTPOIb MPaBUIBHOCTH BBOJIA BEIIECTBEHHOTO YHCIA.

Void _ fastcall tform1::Edit1 KeyPress(tobject *Sender, char &Key)

{if (Isdigit(Key) && Key!=8) //He undpa u He backspace
Switch (Key) //AHann3 BBEJCHHOTO CHMBOJIA
{

Case 13: Forml1->selectnext(Edit1,true,true); //Enter
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Break;

Case 27: Form1->Edit1->Clear(); //Esc
Break;

Case '.": case " //Touka uau 3amsras
Key=decimalseparator; //3aMEHHUTD Ha Pa3ICIUTEb

If (Form1->Editl->Text.Pos(Key)!=0) Key=0;//He enunctBennas
Break;

Case '-" //Munyc

If (!Form1->Edit1->Text.isempty()) Key=0;

Break;

Default: Key=0; //VIrHOpUpPOBaTh OCTAILHBIC CUMBOJIBI
H

H

3anaHue HA IPAKTHYECKYIO padoTy
Pa3paGorats npunoxenne «KOHBEpTOp BEIMYUH U3MEPEHUS» C HMCIOIB30BAHUEM KOMITOHCHTA

BBoza crpoku Edit. Co3aath mporpaMMHBIN KO HEOOXOAUMBIX COOBITHI.

B coObiTun onkeypress kommnoHeHTa Edit BBIMONHATE KOHTPOJb 33 BBOJAOM HHGOpPMAIHH.

[Ilea9koM O KHOIKE OCYIICCTBISATh NEPEBOJ BEIUYMH B OJHOM HAmpaBiICHWU. BBIIEISATh IIBETOM U
mpru)TOM aKTUBHBIM KoMIoHeHT Edit.

Jlo6GaBuTh KHOIIKY AJisi TiepeBoja MHpopManuu B OOpaTHOM HampaBieHWH. Tak e MpPOBOJIUTH

KOHTPOJIb 3a MPaBWJIBHOCTBIO BBOJA.

Pasmectuts  Ha (dopme KHOIIKY «CoXpaHiATe» W mocie KakJIoro
BBITIOJTHEHHOTO KOHBEPTHUPOBAHHUS, PE3YIbTATHI IOMEIIATh B TEKCTOBBIN (haili B hopme:

B pems Onepa P
st e3yJbTatT
BapuaHThl HHIUBUAYAIBHBIX 3aJaHUMH

1. TlepeBon u3 py0iieii B Jomnapsl

2. IlepeBox u3 pybieii B €Bpo

3. IlepeBon u3 uncen Mexay 16-puanoii U 10-THUHON CUCTEMaMU CUUCIICHUS
, 5(t,-32)

4. TlepeBoas! TeMmeparyp Mexay Llenscuem u dapenreiity: ) 9

5. TlepeBombl u3 uncen MeXay 2-UaHOU U 10-THIHOM CUCTEMaMU CUHCIICHUS

6. IlepeBonbl yriioB MeXIy rpagycaMu U paJriaHaMH

7. TlepeBon n3 9ncen MEXIY 16-pUIHON U 2-WIHOW CHCTEMaMU CUNCIICHUS

8. TlepeBojbI CeKyHI B 4achl, MUHYTHI U CEKyH/IBI

9. TlepeBonsl anuH Mexay BepcTamu u MeTpamu (1 Bepcta=1066,8 meTpa)

10. IlepeBoapl TUH MEXIY cakeHsIMH U MeTpaMmu (1 caxenra=2,1336 meTpa)

11. IlepeBoapl ITUH MEX Iy AroMaMu U caHTUMeTpamu (1 aroitM=2,54canTumeTpa)

12. TlepeBonbl AMUH MEXYy MOPCKMMHU MIJISIMU B MeTpamu (1 M.M.=1852,2 meTpa)

13. IlepeBoabl BecoB Mexxay hyHTamu U kuimorpammamu (1 ¢ynr=0,40951 xr)

14. TlepeBobl CKOPOCTEH MEXKIY KM/4 U M/C

15. IlepeBonbl BecoB Mexnay myaamMud U kuiorpammamu (1 myn=16,380 xr) 16. IlepeBoabr mist
KPYTOB IJIOMIAa/IeH B PaIIyChl
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Pucynoxk 23.1. Ilpunoxenne «KoHBepTep enuHUI] H3MEPEHUS

IIpakTnyeckas padora Ne24 «Co3naHue NpoeKTa ¢ HCMOJIb30BAHHEM KOMIIOHEHTOB

CTAaHAAPTHBIX IMAJIOTOB M CHCTEMbI MEHIO»

eab padoThl: 3aKkperuieHHe Ha KOHKPETHBIX PUMepax MOTyYCHHBIX TEOPETHUECKUX 3HAaHUH PU
W3y4YCHUH CBOWCTB, METOJOB M COOBITHH CTaHAApTHOrO KoMmnoHeHTa Label m komaHx BBO/a-BHIBOJA
nHpopmarmy. IIprMeHeHne OCHOBHBIX KOMaHJ ISl BBOAA MAapois U BBIBOJA HEOOXOAMMBIX PAaCUETHBIX
JIAHHBIX.

KomnonenTt Hagnuch (Label)

Hamnucs - craTWdeckuil TEKCT, KOTOPBIM HENb3S PEJaKTHPOBATh BO BPEMs BBIIOJIHEHUS
nporpammMel. Mcrnone3yercs uis BbIBoAa MH(pOpManmMu Ha (HOopMy W Ul 3aroJIOBKOB YIPABISFOLIHX
3NIEMEHTOB, Y KOTOPBIX OTCYTCTBYET cBoiicTBO Caption. Kommonent Label HaxoauTcs Ha BKiaake
Standart. [Tepeuncium ocHOBHBIE cBOiicTBa KoMIoHeHTa. Caption

- TEKCT HA/IITUCH.

Aligment - 3agaet cioco0 BeipaBHUBaHHA Haanucu B Label mo ropuzonrany.

Layout — 3aaet cioco6 BeIpaBHUBaHUS Haamucu B Label o BepTukamm.

Autosize - ykasbiBaeT, OyaeT iu pasmep kommnoHeHTa Label moacrtpamBaThecs mon pasmep
BBEIBOIMMOM HAJIINCH.

Transparent - oTBedaeT 3a HPO3pavyHOCTh (hOHA KOMIOHEHTa. Eciu CBOHCTBO paBHO true, TO
HaJINKCh Tpo3payHa (HaAIMMCH MOBEPX PUCYHKOB, HANpHMeEp, Ha reorpaduyeckoii kapre). Eciu cBoiicTBO
paBHo false, To B cBolicTBo Color ycranapnuBaercs 1[BeT (hoHa HAUCH. Bee aTprOyThl HaIIHCH 33Ja0TCs
B cBOlicTBe Font.

Wordwrap — paspenieHre Ha pa30UBKY CTPOKH Ha HECKOJIBKO CTpOK. IlepeHoc BO3MOKeH, eciu
cpotictBa Word Wrap u autosize yCTaHOBHUTh B 3HAUCHHE true.

Komanas! nuanora

KoMmaH/pl nanora co3maroT THIIOBbIE OKHA MHTEPAKTUBHOTO BBOJA-BBIBOJIA. Mcnonb3yroTcs s
BBIBO/IA ITOJIH30BATENI0 HEOOXOIMMBIX COOOIIEHUH 1 MOIyYeHUS OT HeTo OTBeTa. JlaHHBIE MOIIPOrpaMMBbl
HE BXOJAT B nanUTpy KomroHeHToB C++ Builder, oHM He SBIAIOTCS 00BEKTaMH, CIIEA0BATEILHO, HE HMEIOT
CBOICTB, METOZOB M coObITHH. Ha 3Tane mpoekTnpoBaHHs OKHA HE OTOOPAaXAIOTCS, a MOSBISIOTCSA HPH
BBITIOJTHCHHUH TTPHIIOKCHHSI.

OxHo coo0menusi showmessage

Hcnonp3yercst A7l IPUBJICYCHUS] BHUMAHUS TI0JIb30BATENs, HAIPUMeEp, 4TOObI HH(POPMUPOBATH
ero 00 omuoKe, MOATBEPIUTH 3aPOC U T.A. YTOOBI OKHO MOSBUJIOCH HAa SKPaHE HAJIO0 BBI3BATh (DYHKIIUIO
showmessage (“CooOmienne”) u mepefarh Kak mapaMeTp BBIBOJUMOE B OKHe cooOmieHune. Komanma
BBIBOJIUT OKHO B IIEHTPE dKpaHa cO CTPOKoW coobruieHust u kHomkoi OK. 3arojoBok OKHa COBMAJAcT C
uMeHeM (¢aiina npoekta. OKHO auanora OyaeT HaxoAUThCs Ha opMe 10 TeX Mop, TOKa MOIb30BATEIb €T0
HE 3aKpoeT.
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OKHO ¢ coobuIeHUEeM U BLIOOPOM MOJIb30BaTeNIsA messagedlg

Komanma messagedlg sBnsiercs Oojiee yHHMBEpcalbHOHM, deM komanma showmessage, T.k. He
TOJIEKO BBIBOAMT COOOIICHHE, HO aHATTU3UPYET PEaKIMIO MOJIB30BATENs HA 3TO cooOmenue. OOmuit Bu
KOMAaH/Ibl:

Brioop=messagedlg (“Coodmenue”, Tun_oxna, Knonku, CnpaBka);

[Mapamerp Tun okna 3amaetr Tun cooOmieHus. [lapamerp KHomku 3amaer HaOOp KHOMOK OKHA.
ITapamerp CmpaBka ompenenseT pa3fell CHPaBOYHOW CHCTEMBI, IMOSBISIOMNNCS NpHW Haxatun Hafl.
OO6bryHO 0H paBeH 0. [Ipu HaxkaTum OO0 W3 KHOIOK, JUAIOTOBOE OKHO 3aKphIBACTCS, W (PYHKIUS
messagedlg Bo3Bpamiaer pe3ynbTaT — BEIOPaHHYIO KHOITKY U3 CIIMCKA KHOIIOK, HAXOJISIINXCS B OKHE.

Oxna BBoaa inputbox u inputquery

JlaHHBIC OKHA UCTIOIB3YIOTCS JUISI TTOJTyYSHUS OT TOJIB30BaTeNsl HEOOXOUMBIX UCXOIHBIX JaHHBIX.
OO0 BUI KOMAHI:

PesyabTar=inputsox (“3arososok”, “Iloackaszka”, “Ilo_ymMo4yaHui0”);

IIpoBepka=inputquery (“3aroaoBok”, “Iloackaska”, Ctpoka_ Pe3yiabrar);

[NosiBnsteTcss OKHO auaiiora ¢ 3arojoBkoM, aByms kHomkamu OK um Cancel, cTpokoii BBOJa H
nojacka3zkoil Hayn Hel. [lapameTp 3arojgoBOK CONEP>KUT 3aroioBOK okHa auanora. [lapamerp Iloackaska
COZIEP)KUT CTPOKY HaJ CTPOKOM BBOJAA, INOSICHAIOIIAS IMOJb30BaTeN0 ero jeictBus. Ilapamertp
[To ymondaHuIO 3a1a€T CTPOKY, KOTOpas 3arpy’aercs B CTPOKY BBOJA MPH IMOSBICHUHA OKHA JTUAJIOTA.
OyHKIMK BO3BpamaloT B Pe3ynmbTaT BBeneHHYI cTpoky (tum String). [Ipm Haxkatum knaBumu Esc
(dyHKIMs Bo3BpamiaeT B Pesynbrat ctpoky 1o ymomyanuio. Komanaa inputquery Bo3Bpariaer true, eciu
nojb3oBaTens Haxan kHonky Ok (wnm xmasumry Enter), mnum false, ecnm Haxkan xHomky Cancel (wim
kiaBumry Esc). Pe3ynmsTaT BBOAa 3amMChIBacTCS B TPETHH CTPOKOBHIN mapamerp Ctpoka Pesynbrar.

3anaHune HA IPAKTHYECKYIO padoTy

1. Pacrionoxutes Ha Qopme: maHenb, KOTOpas OJDKHA 3aHUMATh OOJBIITYI0 Y4acTh (OPMBI —
«MuHHOE TI0JIe); Ha Hel KHOIKY pazMepoM 50x50 ¢ KapTHHKON MHUHBI; B CBOOOTHOM ITPOCTPAHCTBE (POPMBI
4yeThIpe MeTKU ¢ uMeHaMmu: labelx, labely, labeld, Labels (cBoiictBo Name) mist oToOpa)keHUs TEKYIIEro
TMIOJIO’KEHUS Ha TOJIE.

2. Onucarh aBe rioOanbHble Iienblie nepemenHblie d old (mpeasiayiee paccTOSHHE 10
KHOTKH) ¥ d_new (HOBOE PacCTOSIHUE JI0 KHOIKH).

3. Co3natk pynkmuto rast() s kiacca popmsl tform1, B KOTOPO BEIYUCIISETCS PACCTOSHUAE MEXKTY
CepeIMHON KHOIKM M TEKYIIMM TOJOKEeHUeM Kypcopa Mbid. [Iporotun GyHkimu 3aaath B daiire .h B
onucaHuu kinacca ¢popmsl paszaena public. OnrcaHue U BbI30B WICH-QYHKIUH Pa3MECTHTh B (aiine .cpp.
Kak mapameTpsl (GYHKIIUH TEpEAalOTCs KOOPAMHATHI MBIIIH, BO3BPAIIACTCS BBIYUCICHHOE PAacCTOSHHUE.
OYHKINN MOKET BBITIISIAETH CIEIYIOIIUM 00pa3oM

Double tform1::rast (int x, int y)

{ int Xc, yc;

Xc=Forml->Button1->Left+Form1->Button1->Width/2;

Yc=Forml->Buttonl->Top+Form1->Button1->Height/2;

Return (sqrt(pow((x-xc),2)+pow((y-yc),2)));

H

4. B cobObrtum onshow mist gopmbel opranuzoBath paboTy ¢ maposiem. CyurtaTh
MMOATOTOBIICHHBIN 3apaHee Mapoidh W3 TEKCToBoro (aima «Key.txt» (co3maercs 3apanee B
brokHote nnu u3 cpensl Builder komanmoit File\New\Other\Text). Paboty ¢ maposiem opopMHUTh
yepe3 KOMaH/Ibl TManora BBOAa-BhIBOIA.
5. B coObITiH oncreate 11t GOpMbI peain3oBaTh ACHCTBHS:
- 3aIyCTUTh AATYUK CIIyYaWHBIX YHCET;
- 3aJ1aTh cllyyaifHoe monokeHrne KHONKH (cBoiictBa Left, Top) B muana3one pazmepa
TaHeJId MUHYC IIMPUHA KHOTIKY;
- caenaTh KHOIIKY HEBHIUMOM (CBOMCTBO visible);
- 3aJlaTh HAYAJILHOE 3HaueHUE nepeMenHoi d_old, paBHOe mIMpUHE TaHEH.

6. B coOpITHHE Onmousemove I TaHEeIH PeaTn30BaTh TCHCTBHS:
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- BbIBECTH B Hajamucu labelx u labely Tekyliee moyioskeHue Kypcopa MBIIIH Ha IMaHEH;

- B Haamuch labeld pasMecTuTh 3HaueHHE MepeMEHHOH d new, MOJyYEHHOE C IOMOIIBIO
(DYHKIIUU BBIYHCIICHUS PACCTOSHUS,

- cpaBHMTH aBa paccrosaus d new u d_old u BeiBecTH coobienue «birkey» nnn «Janpiiey
B KOMITOHEHT Haamuch Labels;

- nepesanucath B 3HaueHue nepemernoi d_old Texyriee pacctosure d_new s CIEAYIOINX
NepeMeIleHui U CpaBHEHMUIA;

- €CJIM KYyPCOp MBIIIHN, BOJIU3H KHOIIKH, TO CAETAaTh KHOITKY BUIMMOM.

7. lemukoM no kHomKe (coObiTue onclick KHOMKM) cienaTh KHONMKY HEBHUIMMOH, 3a/aB ei
HOBBIC CITydaiiHbIe KOOPIUHATEL.

8. ITocne kaxkmoro oOHapy)eHus KHONKHU («MUHBI»), YMEHBIIIATE ee pa3Mep Ha 10 mukceneit.
OcymiecTBUTh JaHHOE JIeHCTBHE B cOObITHH onclick (hopMBI.

9. ITo :kemaHuiO IMOJIb30BATENII CMEHUThH MApOJib, MEPE3alrcaB €ro B TEKCTOBBIA (aii.
OcymiecTBUTh TaHHOE IeHcTBHE B cOOBITHN onclose (hopMmEl.

10. Jl00aBUTh CYETYMK KOJHMYECTBA TMOIBITOK OOHApYXeHUS KHOMKHU. lIpoBepsars ero c

3alaHHBIM OOIINMM KOJHYECTBOM IIOMBITOK. BBIBOAUTH Ha MeETKy HH(OPMAIUI0 00 OCTaBIIUXCS
KOJIMYECTBAX IONBITOK.

11. Jlo6aButh kommoHeHT Timer. Mcmomb3oBaTh ero [uisi 3alaHUS BPEMEHU HIPOBOTO
mporecca.

12. B coOpITHH ontimer BEIBOIUTH HA METKY KOJTHYECTBO OCTABIIETOCS UTPOBOTO BPEMEHH.

13. OCTaHOBUTh WIPOBOM TPOIECC B CIlydae OMpPEIEICHUS IMOOeauTeNsa. BrarpeiBaet

TIOJIB30BATEIb B CIIydac OOHAPYKEHUS AecATH «Muny», BREIUTphiBaeT I1K, eciu Bpemst UTpHI HCTEKIIO0, a BCE
«MUHED) HE HalIeHEI.

IIpakTuyeckas padora Ne25 «Pa3padoTka GyHKIUMOHAILHOM CXeMbI PA0OTHI MPHI0KEHUSD

Heas padotel: [lomydeHne HaBBIKOB pabOTHI B BH3YaJbHOH cpeie IMPOrpaMMHPOBAHUA.
BrInonHeHs: OCHOBHBIX 3TamoB pa3paboTKH MpUiIokeHui. M3yduenne Bo3MoxHoCcTel okHa MHCekTopa
00BEKTOB ISl 3aJaHUS CBOWCTB (popMe Ha ITame MPOEKTUPOBAHUS NPHIOKEHHSA. 3HAKOMCTBO CO
crocobaMy HamwcaHusi OOpaOOTYMKOB COOBITHH, HAa3HAYCHHEM M THUIAMU IapamMeTpoM. M3ydenmne
BO3MOXKHOCTEH OKHa MHCTIeKTOpa 0OBEKTOB A 3alaHusl IAa0I0HOB 00padOTYNKOB COOBITHI (POPMBI.
Crioco0sI BBI30Ba COOBITHIA.

JTanbl pa3padoTKH MPOJI0KeHUit

[ponecc pazpabotku npunoxennid B C++ Builder comepxuT cnenyromnme 3Tamnsl:

1. [TocTpoeHue Bu3yaabHOro HHTEpdEca: BHIOOP HY)KHBIX KOMIIOHEHTOB M Pa3MEILICHUE HX
Ha (popMme (KHOTIKH, MEHIO H T.II.).

2. VYcraHoBka ¢ moMoIIbpl0 oHa MHCIEKTOpa OOBEKTOB CBOHCTB (DOPMBI U €€ BJIIEMCHTOB
yIIpaBIICHHUS.

3. IIpucoenunenne koma Ha s3pike C++ K KOMIIOHEHTaM s 00OpaOOTKU COOBITHH,
BO3HHKAIOIINX OT TOJB30BATENS (C ITOMOIIBIO MBIIITH MIIH KJIIABHATYPHI) WIIH CHCTEMBI (TalMep | 1Ip.).

4. KoMmmunsnus ucxogHoro koga C++ u pecypcoB (GOpMBI B HCIOJHUMBIA exe -(haii,

KOTOPBIA MOXET 3amyckaThcs u3 cpenbl C++ Builder wim u3 omepanmonHo# cuctembl Windows kak
OTJICNTFHOE MPIIIOKCHHUE.

dopma

OpanM u3 BakHeHMx KommoHeHToB C++ Builder sBisercs ¢opma. Buzyansno ¢gopma - 310
CIENMAIFHOE OKHO, KOTOPOE COCTaBJIsieT OCHOBY MpHJIOXEHUs Buider, u sBnsieTcss KOHTEHHEPOM JUIs
JIPYTUX KOMIIOHEHTOB. Turmunas Gopma mpeacTaBiseT co00H NpIMOYTOJbHOE OKHO U MOXKET COJICPIKATh
CIIETYFOIINE 3JIEMEHTHI: paMKYy, 3ar0JIOBOK, TJIABHOE MEHIO TI0]] 3ar0JIOBKOM, CTPOKY COCTOSHUS B HIDKHEH
YacTH, BEPTUKAIBHYIO U TOPU3OHTAIBHYIO TIOJIOCHI TPOKPYTKH.
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Pucynok 25.1. Bun ¢popmsl ¢ OCHOBHBIMH 3JIeMEHTaMHU

Bce cocraBmsroniie GpopMel MOXKHO MEHATH C MOMOIIBIO CBOMCTB (hopmbl. OcTanbHas 4acTh
npocTpaHcTBa (HPOPMBI HA3BIBACTCS KJIMEHTCKOI 001acThio. B Hell pazMmeniaioTcs pa3iauyHbIe JICMEHTHI
yIpaBlieHHs, BBIBOAUTHCSA TEKCT U rpaduKa u T.1I.

IIporpammuo ¢opma - 510 00BeKT cTaHmapTHOTO Kiacca tform. Kak mo6oii 06bexT popma nmeer
CBOM CBOICTBa, KOTOpPBIE MOKHO 33/1aBaTh KaK Ha 3Tare MPOSKTHPOBAHUS MPHIOKEHHS C OMOIIBIO OKHA
WHucnekropa 0OBEKTOB, TaK U Ha 3TaIe BHIMOIHEHHS TPUIIOKEHHUS U3 TEKCTa MIPOrPaMMBL.

OcHoBHBIE cBOlCTBa (pOPMBI

Alphablend — pa3peraet mpo3padnocts Gpopmel. Eciiv cBOHCTBO paBHO true, To popma MOXKET ObITh
npo3pavHa.

Alphablendvalue — 3amaeT creneHp npospaunoctu Gopmbl oT 0 mo 255. 3HaueHue 0 cBOMCTBa
O3HAYaeT IMOJHOCTHIO MPO3padHa; 255 — MOMHYI0 HEMpPO3pavyHOCTh; MONYNPO3padHas — MPOMEXYTOUHOE
3Ha4YCHUE.

Autoscroll — mpocToe norudeckoe — onpeaesnser, OyIyT M aBTOMaTHYECKH MOSBISATHCS MOJIOCHI
NPOKPYTKH, €CJIU MPU 3aJaHHOM pa3Mepe OKHa He BCe KOMIIOHEHTHI oMemaroTes: Ha HeM. Ecnu true (mo
YMOJTYaHHUIO), TO OYAYT.

Bordericons — 3agaeT HaOOp KHOIOK B IPaBOM YIJIy 3arojIOBKa.

Borderstyle - onpeaensier BHEIIHMIA BUA U TOBeIeHHE paMKu okHa Gopmel. Borderwidth

— IIUpPUHA PAMKH.

Caption — 3a/1aeT 3aroJIoBOK OKHa.

Clientheight, clientwidth — ompenenser BBICOTY W LIMPUHY B MHKCEISIX KIUEHTCKOW 00JacTu
(hopmBbL.

Color — uBer Gopmsl. Icon — omnpenenseT MUKTOrpaMMy, OTOOpakaeMyro B

3arojoBKE OKHA ()OPMBEL.

Left, Top — onpeaensioT B MUKCENAX KOOPAWHATHI JIEBOTO yria (OPMBI OTHOCHUTEIBHO JKpaHa
MOHHTOPA.

Windowstate - coctostHue popMBI IOCIIE 3aIyCKa.

CoObITHS

Co0bITHE — 3TO [EHCTBHE CO CTOPOHBI IOJL30BATENS WM CaMOH CHCTEMbl OTHOCHTEIIHHO
3allyIIeHHOTO0 Ha BBINONHEHHE mNpuiokeHus. C MOMOMIBI0 COOBITHA NPOUCXOIUT B3aUMOJACHCTBHE
HOJIB30BATENsl M CHCTEMBI C 3allyIIEHHBIM NPHIOKEHHEeM. MeToJ co3JaHus MporpaMM Ha OCHOBE
BO3HHKAIOIINX COOBITHI, HAa3bIBACTCS COOBITHHHO-OPHEHTHPOBAHHBIM. O0pPa0OTYMKOM COOBITHS - 3TO
¢$yHKUUs, coaeprkaiias KoMaH bl Ha s3bIKe MporpaMMupBoannst C++, KOTOpbIe TOJDKHBI BBITIOJTHUATHCS TIPH
BO3HUKHOBEHUH COOBITHS, C KOTOPBIM 00pa0OTUYHK CBSI3aH.

Co3nanue 06padoTYMKA IJIABHOI0 COOBITHS

VY KaX7oro KOMIIOHEHTa €CTh IVIaBHOe COObITHEe — COOBITHE, KOTOPOE C STHM KOMIIOHECHTOM
MIPOMCXOAUT 00SM3aTeIbHO MM HauOosiee yacto. Hampumep, mis ¢bopMbel — 3TO COOBITHE oncreate —
coznanue GopMel, 1 KHOMKH — 3T0 onclick — menmyok no kHomke u T.4. s co3manus oOpaboTumka
IJIABHOT'O COOBITHS HAJIO:
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- aKTHBU3UPOBATh KOMIIOHEHT Ha (popme, U1 KOTOPOTo co3aaeTcs 00paboTunK; -
BBITIOJIHUTD JIBOMHOM IIETYOK MO KOMIIOHEHTY.

Cpena C++ Builder moarotoBuT 3arotoBky Oyaymero coosrtusi. Cozgagnm
00pabOTUYHK INIABHOTO COOBITHS (OPMBI — oncreate.

& Unit1.cpp
Lnit1.cpp ]
void  fastcall TForml::FormCreate [TChject *3ender) ~ I
{
! :
| £ S e i et ot o i e e T et ot i e o e 2|
< | >
221 |Modfied Insert \LInitl.cpp A Ukit1.h A Diagram /

Pucynok 25.2. OKHO TeKcTa MporpaMMBbl ¢ 3arOTOBKOM TTIABHOTO COOBITHS (hOpMBI

Oo6paboTtunk nmeeT uMs formcereate, omun mapamerp Sender Tuma *tobject, HET BO3BPAILIAEMOIO
3Ha4YeHus, oOpaboTunk mpuHamIexuT Kiaccy tforml. Kypcop ycranoButscs mexnay {}, rae cienyer
HamMcaTh KOMaH/Ibl 00paboTIHKa.

Co31aHue 00padoTYMKA MPOU3BOJIBLHOI0 COOBITHS

s coznanus 3aroTOBKY JIF0O0T0 COOBITHSI UCTIONB3yeTcsi OKHO MHCTekTopa 0O BEKTOB.
TpeOyeTcs BBIMOJHUTE CIACAYIOIINE ICHCTBHS:

1. AKTHBHU3MPYETCS KOMIIOHEHT Ha (hopMe, TSI KOTOPOTO IMHUIIETCs 00pabOTYHK.

2. B okxne MHcnekrope 00bekToB mepeidTi Ha Bkiaaaky Events (CoObitust). Ha Heit
pacmoIokKeH CITUCOK COOBITHH, paclio3HABAEMbIX BEIOPAHHBIM KOMITOHEHTOM.

3. HaiiTu B criicke uMsi HY>KHOT'O COOBITHSI.

4. BEIIOTHUTE TBOWHOM MIETYOK B IyCTOM CTPOKE CITpaBa OT COOBITHSL.

5. N3 oxHa MHCTIEKTOpa OOBEKTOB CHCTEMa BEpHETCS B OKHO PemakTopa, B KOTOpOM

B TIO3UIMH KypCOpa BITUCHIBAIOTCS KOMaH/Ibl COOBITHSI.
s cydast co3ganus mabioHa 00padoTYrKa COOBITHS MIETYKa 110 (hopMe:

E S T ] 3 . —
F t Inspector I Unit1.cpp |-_||E|E|
|Form1 . ;] Llnit'l.c:ppl P
Properties  Events ] R
OnCanfiesize T wvoid _ fastcall TForml::FormClick(TOhject *Sender)
Il onciick FomClick 7| (
OnClose | |
OnCloselluem ,
OnConstrained| A e e e e mmm e w
OnContextPop bl [F; 1 Y
All showvn ; 4 2 Madified |rizert \Unit'l.cpp,n{LlniH.h,-{Diaglam,-f

Pucynoxk 25.3. Co3nanue 111abioHa Mpou3BOILHOI0 00paboTUHKa COOBITHS

3agaHue HA MPAKTHYECKYI0 padoTy

Heo0x01uM0 0CBOUTH OCHOBHBIEC CBOHCTBA (DOPMBI ¥ CIIOCOOBI 3a1aHUs UM 3HAYCHHI B TpeOyeMOM
JMana3zoHe, a Tak K€ OCBOMTh OCHOBHBIE MPUEMBI CO3IaHH 00paboTUYnKOB coObITUil hopmbl. st 3TOTO
HAZO CO3JaTh OTAENBHYIO MalKy, B KOTOPYIO OyAyT moMmemarbcesi Bee (ailfibl, OTHOCAIINECS K OJZHOMY
NPUIOKEHUS. Y CTAHOBUTSD CIIeTyIOIHe CBOMCTBa (POpMBI ¢ HCIOIb30BaHUEM OKHA MHCTIekTopa 00bEKTOB:

1. BripaBHuBanue GpopMbl pa3TMuHBIMU BapruaHTaMu (CBOHCTBO Align);

2. OdopMuTh paMKy (GOpMBI pa3IUuYHBIME BapHaHTaMu (CBOHCTBO borderstyte);

3. 3agaTh 3aroloBOK okHa ¢GopMbl (cBoiicTBy Caption mpucBOUT 3HadeHHE «Mos
nepBasi popma);

4, IMomoOpats nBeT hopmsr (cBoticTBo Color);

5. Bri6pats By ykazatens ¢hOpMBI U3 CIIHCKA CTAaHAAPTHBIX yKaszarelel (CBOMCTBO
Cursor);

6. [ToskcriepuMEHTHPOBATh CO CBOHCTBOM TIpo3padHocTh  (Gopmel  (CBOHCTBa
alphablend u

alphablendvalue);
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7. N300paxkeHne BCIUIbIBaOIIEH MOACKa3ku popMbl (B cBoicTBO Hint 3amucath TekcT
HOJICKa3KU
— «310 hopmar, B cBocTBO showhint 3anucaTs 3HaYeHue true);
8. Ykazats cocrosiare hopmsl (CBOMCTBO windowstaty);
9. Co3naTh UKOHKY (3Ha40K) 11 (hopMbl. [1JIs 3TOr0 HaI0 BHIIOIHHUTD JBa dTala:
Co3z0anue uxonxu. JIns aToro TpedyeTcs BHIIOTHHUTS!
- BBI3BaTh rpaduueckuil pegakrop komanaoit Tools\Image Iditor.
- BbIOpaTh B HeM nyHKT MeHio File\New\Icon File(ico);
- 3aJaTh CBOWCTBA MKOHKH (pa3mep 32x32, nuser=16);
- pHUCOBAaTh UKOHKY IO MTUKCEIISIM;
- COXPaHUTH (hailsl UKOHKH B MMaIKe CO BceMH (aiilaMy JaHHOTO MPOEKTa KOMaH 10
File\Save

-BeIiTH U3 Image Editor.
Tookniouenue ukonxku K gpopme. J1j1s 3TOro Hafio BBINOIHUTD:
- BEIOpaTh cBOMcTBO Icon opMBbl, IBXKBI IIETKAEM HAPOTHB 3TOTO CBOWCTBA Ha
KHOTIKE [...].
[Ipu atom nosensiercs okuo Picture Editor;
- menkHyTh mo kHomke Load.... IosButhest okHo Load Picture. BeiOpats B Hem
HY’>KHYIO HKOHKY;
- LIETKHYTh 10 KHOTKe «OTKpBITE» B OkHE «Load Picture». Ilpu aTom npoucxoant
BO3Bpar B okHO Picture Editor, B KOTOpOM BBICBEUMBaETCs Hy)KHasi HKOHKA,;
- MIENKHYTH 10 KHomKe OK. Hy»Has nkoHka nosBUTHCS B 3arojoBke. COXpaHUTb BCe
¢aitner npoekta komanaoi menro File\Save All.

Hedi, |2 % _ow |
HedpConksd 0
HedpFds

Helok e Hele |
HedoT o heConbedt

Hak:

EHaz el [TCandiolson =
Teon | .‘En_
FegFurdma  (Fabe 3
Lt 1=
LT Hanbienl
PMares Foaril

L
DhCieatelrds False
PaniBOM ool T |
PossiFord | Fabs r £

FesiPaeh |5 [l | sem | o |

w

Pucynox 25.4. 3aganne UKOHKU 111 HOPMBI
BbinosiHnTe CAaMOCTOATETLHO

L. B coOpitun onmousedown JieBasi KHOIIKA MBIIIN CIy4ailHO MEHSAET LBET (OPMBI, paBast
KHOTIKA MBIIIA CBOPAYMBAET OKHA MPHIIOKECHHUS 10 HKOHKH.

2. Coobpitue ondblclick BwI3bIBaeT 3akpeiTre ¢opmbl MetogoM Close, a Tak kak ¢dopma
SIBIISIETCS TTIABHOM, TO €€ 3aKpBITHE 3aBeplIacT paboTy BCEro MPHIIOKECHUS.

3. Co0pITHE ONMOUSEMOVE BBIBOIUT TEKYIIHE KOOPIUHATHI MBITITH B 3aT'0JIOBKE (DOPMEL.

4. B coGpiTin oncreate akTHBU3UPOBATH NATUYMK CITyYaHHBIX YUCET.

5. B coObitun onkeydown mpu Haxkatum kimaBum [Alt]+[X] ocyIiecTBUTH BBIXOJ W3

npuioxenus. 6. CoobiTre onkeydown aHaIM3UPYET KOJ HA)KATOW KJIABMIIU U BBITOJIHAET HEOOXOIUMBIC
JecTBUS Tt (POPMBI B 3aBUCHMOCTH OT HaXKATOH KJIABHIIH, @ UMEHHO:

- NPY HAXXATUH KJIABHII YIIPABICHUS KypcopoM GopMa JOKHA MEPEMENaThCs B yKa3aHHOM
HanpasiieHuu (cBoiictBa Left u Top mis hopmer);

- NPy OJTHOBPEMEHHOM HakaTuu kiaBumiy [Shift] n kmaBuin ynpasieHus Kypcopom dopma
JIOJIKHA YBEJIMYMBAThCSA B pa3Mepax B HY)KHOM HampasjieHuu (cBoictBa Left, Top, Width, Height mis
opme);

- npu Hakatuu Kiasuiny [Ctrl] v kmaBui ynpaBieHus KYpCOPOM, MTPOUCXOAUT YMEHBIIICHUH
pasmep GOpMbI B HY)KHOM HalpaBJICHHUH.
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7. CoObituss onmousewheeldown u onmousewheelup MeHsIOT HpO3pavyHOCTh GOPMBI (CBOICTBA
alphablend u alphablendvalue mst Gpopmsr).
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IpakTnyeckas pagora Ne26 «Pa3padoTka 0KOHHOTO MPUJIOKEHHS ¢ HECKOJIbKUMHM
dopmamm»

Henb padoTsl: 3akperuicHNE Ha KOHKPETHBIX MPUMEPaX MOJYyYSHHBIX TEOPETHUSCKUX 3HAHUH MTPH
M3YYECHUHU CBOMCTB, METOJOB M COOBITHI CTaHIAPTHBIX KOMIIOHEHTOB cspinedit u cgauge. Co3maHue Ha
OCHOBE JIAaHHBIX KOMITOHCHTOB Pa3BIIEKATEIBHOTO MPUWIOKEHUS « T peHaxep mamsIT»

KommoneHT cyeTyHK - cspinedit

Kommonent cspinedit HWCHOMB3yeTCs [UIS  yBEIWYCHUS WM yMCHBIICHUS HEKOTOPOM
IEJIOYUCIICHHON BETMYMHBI — cueT4rKa. [Ipeacrapnser co0oi mapy KHOMOK C TPEYTOJIbHUKAMH U TTOJIEM
pemakTopa, B KOTOPOM MOXKET BBIBOJUTHCA TEKyIllee 3HAUeHHE cueTdrnka. KOMIIOHEHT pacrolio’keH Ha
BKIagke Samples. OCHOBHBIMU CBOWCTBA KOMITOHEHTaMU cspinedit sIBIISTFOTCS:

Increment — mrar u3aMeHeHuUs cueT4rKa (10 yMOIYaHHUIO PaBHO 1).

Maxvalue, minvalue — gomycTumble rpaHuIbl s nHaekca. [1o ymoauanuto paBHo 0, 4To 03HAYaeT
OTCYTCTBHE OTPaHHUYCHUMA.

Value — Tekymiee 3HaueHue cueryrka. [1o ymomyanuto pasao 0.

OcHOBHOE COOBITHE KOMIIOHEHTa — 3TO onchange — BO3HHKAeT NMPH W3MEHEHWH 3HAYCHUS
cyeTumka, T.e. [Ipu menukax Ha KHOMKaX CO CTPEIKaMH WU IPOTPaMMHO ITPY M3MEHEHUH CBOMCcTBa Value.
B coObITHH MOXKHO MOJTYYnTh 3HAUYEHUE CBOKCTBA Value.

KoMnoHeHT HHAUKATOP X012 Mpolecca - cgauge

KOMIIOHEHT MOXET HCIONIL30BaTHCS ISl OTOOPAXKEHUS X0/[a JITUTEIbHOro Tporecca. OCHOBHEIC
CBOMCTBa KOMIIOHEHTA!

Progress — 3HaueHne BENMIMHBI, 0TOOpaykaeM0e HHIUKATOPOM (CUETUHK BBITIOTHEHHBIX JEHCTBHN).

Maxvalue, minvalue — nuana3zoH u3MeHeHUe 0ToOpakaeMol BenrmuuHbI. [10 yMoryaHuio CBOHCTBA
umeroT 3HadeHus 100 u 0 COOTBETCTBEHHO.

Color, backcolor, forecolor — 3amaeT uBeT MaHeId KOMIIOHEHTa, I[BET (oHAa rpaduka, LBET
yKazaresl TEKyIIero 3HaYCHUs BEJTMYHHBI.

Showtext — paspemiacT 0TOOpaKeHHE TEKCTa Ha TTAHEIH.

Kind — onpenenser tumm nHAMKAaTOpa. 3aqaHue HA

NPaKTHYeCKYI0 padoTy

Pazpaborate mpunoxenne «TpeHakep HaMsITH» C HCIONH30BAHHEM KOMIIOHEHTAa CUETYHKa
cspinedit u uaaMKaTopa cgauge. Ha hopMy BRIBOAUTCS YUCIIO, COCTOSIIEE U3 33JaHHOTO KOJIMYecTBa udp,
W 3aJep)KUBACTCs Ha 33/JlaHHOE KOJMYECTBO CeKyH. llonp3oBarenb MOMKEH 3allOMHUTH 3TO YHCIO H
MPABIJILHO €T0 BBECTH. [IpOBOIUTCS pSI TAKUX OMPOCOB. B KOHIIE TecTa AenaeTcst 3aKITI0YCHNE O KAUeCTBE
Bameii mamsTu.

Ha ¢opme pacmionokuTh:

- TpH KOMIIOHEHTa cspinedit s 3aJaHUs KOJMYECTBA OMPOCOB, KOJUYECTBA UM B YHCIIE U
BPEMEHHOTO MHTEPBAJIa B CEKYHJIaX JJIsl 3allOMUHAHUS YUCIIa;

- MeTKy Label nist BBIBo#a Ha He#l chOpMHPOBAHHOTO NATYMKOM CITyYaiHBIX YHCET YHCIIa C
YKa3aHHBIM KOJMYECTBOM ITU(D;

- komrnoneHT Edit as BBoAa mosb3oBareneM OTrajlblBAeMOTO 3HAUYCHUS; - HCBU3yaTbHBIN
KOMITOHEHT Timer IjIs BpEMEHH OTOOPaKEHUS YHCIIa; - CHAaOAUTh (opMy HEOOXOIUMBIM KOJIUIECTBOM
KHOTIOK.

Ornrcats TJI00aJIbHEBIE TIEPEMCHHEIE:

- Henbie: JUIsl KOJIMYeCTBa ONMPOCOB, MU(GpP B 4HMCIE, BPEMEHHON WHTEpBaJ, KOJIUYECTBO
BBITIOJTHEHHBIX OMPOCOB, KOJMYECTBO BEPHBIX U HEBEPHBIX OTBETOB.

- CTPOKOBBIE: OTTa/IBIBAEMOE YHCIIO M YUCIIO, BBOJMMOE ITOJTH30BATEIIEM.

Co3nath MpOrpaMMHBINA KOJ COOBITHIA:

- oncreate s (OPMBI, B KOTOPOM 3aJaTh 3HAYCHHUS IO YMOIYAHHIO IS TPEHAXepa;
3aMyCTHTh JaTYUK; OUNCTUTHh KoMIoHeHThI Label u Edit;

- ontimer Jyis TaiiMepa, B KOTOPOM CKPBIBaTh CilydaiiHoe 4uciio B Label;

- onkeypress ais komrnonenTa Edit, B koTopoM rpu HaxkaTuu Ha kinaBuiny [ Enter] mpoBoauth
CBEPKY BBEIICHHOIO I0Jib30BaTeieM unciia B Edit u uncna, ckpeitom B Label.
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Hcnonb3oBaTh JBa KOMIIOHEHTa WHJMKATOpa MpoIlecca cgauge: OJUH sl O0TOOpa)KeHUs
KOJIMYECTBA COBEPIIIEHHBIX MOTBITOK U JPYTrol — JUIsl 0TOOPaKCHHUsT KOJMUYECTBA MPABHIBHO BBITIOJIHEHHBIX
3aIaHUM Ha TEKYIIUl MOMEHT.

1. IIpu 3amycke NpUIOKEHUS BBIBOJUTCA OKHA C IPHUIVIALIEHUEM BBOJA HMEHHU
TECTUPYEMOTO.
2. ITocne mpoxoxIeHUs ceaHca TECTUPOBAaHHMA B TECTOBOM (haile coxpaHsercs

nH(opManus B BUJIE: UM TECTUPYEMOTO U IIPOLIEHT KauecTBA €ro MaMsTH.

Pucynok 26.1. Ilpunoxenne «TpeHaxkep mamsaTi
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IIpakTuyeckas padora Ne27 «Pa3padoTka UTPOBOT0 MPUJI0KEHHSD

Henwb padorsl: Co3nath tuHaMuuYecKoe mpuioxeHue Ha C#. Paspaborats urpy «TapakaHbu Oera

Hcnonb3ys yxe nu3BeCTHBIH 00BEKT picturebox, co3maanm NpocTeHbKylo urpy "Tapakansu Oera".
CyTb UTPBI COCTOUT B TOM, Y€l Ky4€K MPUOSKUT K (GUHUNIY TEPBBIM. J[JIs1 UTPHI HYXXHBI ABE KAPTHHKH
KYUKOB, OIMH OyIeT KpacHbIH, npyroil cuHuii. KapTnHKM MOXHO HapucoBaTh B peaaktope Paint, wmu
3arpy3uTh K ce0e B ManKy ¢ MPOEKTOM MpeICTaBIeHHbIE 37ech KapTHHKH:

Pucynok 27.1. U300paxkenue o0bekTOB «TapakaHb)
Co3naB HOBEIH MPOEKT, CIEAYET PACTIOJIOKHUTH Ha (hOPME CISAYIONINE O0BEKTHI:

i 5 TapakaHby Gera

textBox1 textBox2

pictureBox1

pictureBox2

Pucynox 27.2. ®opma mpuioKeHUs

B O6mexTs! picturebox 1 u picturebox2 ciemyeT 3arpy3uTh KapTUHKHA. J{J1s1 3TOTO B CBOMCTBE Image
Ha)KaTh MAJCHBKYIO KHOTIOUKY H, Jajiee, HaXaTh KHOMKY Import Ha MaHeIu pecypcoB.

Kornma xaptuHku OyOyT 3arpysKeHbl, CleAyeT maHeiau panell mpucBouTh B cBoiicTBe backcolor
TaKOM ke BET, KaK ¥ (JOH KAPTHHOK )KYYKOB.

JIBOWHBIM IIETYKOM Ha BBIICICHHON (opMe claemyeT co3aarh COObITHE W MpPOMHUCaTh B HEM
HayalbHbIC YCTAHOBKY HAIICH MPOTPaMMEI:

Private void Form1 Load(object sender, eventargs ¢)

{

Textbox1.Text = "Bacs";

Textbox2.Text = "Ilers";

Labell. Text="0";

Label2.Text="0";

Picturebox1.Left = 1;

Picturebox2.Left = 1;

}

Knonke buttonl B cBotictee Text ciaemyer npucBouts 3naucHue "CTAPT", a button2 3HaucHHE

"Copoc".
3anmycTUM MPUIIOKEHUE HA UCTIOMHEHHE; opMa J0JKHA IPUHSTH BHI, TOKA3aHHBIA HA PHCYHKE:
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TapakaHbm Gera

Baca | [Mem
] 0
CBEPQC CTAPT

Pucynox 27.3. IrpoBast KOHCOJNb MPUIIOKECHUS

[ainee, co3maanM B KOJIE MPOrpaMMbl HECKOJIbKO TI00aIbHBIX IIepeMeHHBIX: Public
partial class Form1 : Form

{

Int flagl;

Int x1, x2;

Public Form1()

{

[lepemennas flagl - mpennasHadeHa Ans KOHTPOJsSl UTPoBo curyanuu, eciu flagl pasna 0, TO
JKYUYKH CTOSIT Ha MecTe, a ecid flagl He paBHa 0, TO KY4YKH HaYMHAIOT ABHraThes. [lepemennbie X1 1 x2
MpeTHA3HAYCHBI JIJIS1 XPAHECHUS TOPU30HTAILHBIX KOOPIUHAT ITOJIOKEHUS J)KYYKOB Ha OETOBOI IOPOKKE.

Cozgamum coObiTie st kHomkum "COpoc", 3TO COOBITHE OYHWIAaeT BCE IEPEMCHHBIC H
YCTaHABIMBAET )KYIKOB B CTAPTOBYIO ITO3UIIHIO.

Private void button2 Click(object sender, eventargs ¢)

{

Labell.Text="0";

Label2.Text="0";

Xl=1;x2=1;

Picturebox1.Left = x1;

Picturebox2.Left = x2;

Flagl = 0;

§

Jnst kaonku "CTAPT" Toxe cozmaauM coObITHE, OHO OyIeT OYeHb MPOCTOE, HYKHO MPUCBOUTH
niepemenHoi flagl moOoe 3HaueHue He paBHOE (.

Private void buttonl Click(object sender, eventargs ¢)

{

Flagl = 1;

§

Teneps octanock co3aaTh COOBITHE, KOTOPOE OYACT MepeMeniaTh HalluX Ky4KoB. [[ist aToro Ham
MMOHAIOOUTCSI KOMIIOHEHT TaiiMep timerl. YCTaHOBUM KOMITOHEHT Ha ()OpMe U MPOU3BEAEM HEKOTOPBIC
HaCTPOMKH.
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I
CEPOC CTAPT |

timerl System.Windows.Forms Tt =

< 2| = {.ﬂ\.pplicatinnSetﬁng

e (Mame) timerl
timerl Enabled True
GenerateMember BIFS R
Interval 100
Modifiers Private

I B4 Tag

| [Dorems]

File Line Calumn Project

Pucynoxk 27.4. Taiimep

CaoiictBo generatemember u Enabled moimxub! 0biTh True. CpoiictBo Interval paBuo 100 - 3to
OIUH THK TaiimMepa B cekyHAy. Ecim Xydku OydyT ABHraTbCs MEIJIEHHO, TO 3TO 3HAUYCHHE MOXKHO
YMEHBIINTH, HartpuMep 110 S0.

s onpeneneHust KOOpAUHATHI (PHHMINA CTIEAYET OJHOTO U3 )KyYKOB CABHHYTH /IO KOHIIA BIPABO.

porderstyle Mone
ContextMenuStrip  {none)
Cursor Default
Dock Mone
Enabled True
ErrorImage El System.l
GenerateMember  True
Image Window
Imagelocation
InitialImage |E| System.[
Location 422: 3
E Locked Falze
Margin 3353
Maximumsize ;0
MinimumSize 0; 0
Modifiers Private

Pucynox 27.5. Hactpoitna koopauHat

IepBas 1mudpa B cBoiictBe Location o3HawaeT GUHHUIIHYIO KOOpAMHATY (Y Bac 3TO 3HAYCHHUEC
MOXET OBITh JIPYTHUM, €0 HYXKHO 3allOMHHTH JIJISl BCTABKH B KOJ MPOTPaMMbI). /IBOWHBIM IIEITYKOM 10
UKOHKe timerl co3mazumM coObITHE IBMXKECHHS Ky4ukoB: Private void timerl Tick(object sender, eventargs

e){
If (flagl !=0) // Ecnu nau crapr :

{

Random a = new Random(); // Bkirouaem renepaTop ciydaiiHbIX 4ucel

// B nepemennyio count 3anmceIBaeM cirydaiiHOe 9HCIIo B quana3one ot 0 1o 8

Int count = a.Next(8);

/ HapammBaem 3Hauenne koopAuHATH X1 Ha cirydaifHoe ymrcio count

X1 += count;

// BblBOOMM 3HaueHHWE NPOWASHHOrO MyTH Ui 1epBoro wurpoka labell.Text
Convert.tostring(x1);

/" CMeliaeM NepBOro kydka Ha ClIydaiHyo BeauuuHy picturebox1.Left = x1;

/" Co3maém ciydaiiHOE YKCJIO AJIs BTOPOTO UIPOKa M MMOBTOPSIEM BCE TO KE caMoe
Count = a.Next(8); x2 += count;

Label2.Text = Convert.tostring(x2); picturebox2.Left = x2; }

/l IIpoBepsieM KaKoi U3 UTPOKOB IOIIEN 10 (UHUIIA U OCTAHABIMBACM IPOLIECC
If (x1 >=422) || (x2 >= 422))
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{
Flagl = 0;
}
}

3amycTuM MporpamMMmy Ha UCTIONHEHUS U, HakaB KHOMKY "CTAPT" ceirpacM HECKOJIBKO TTApTHH,
YTO OBl YOSIUTHCS, YTO UTPOKH MPUXOAAT K (PUHUIITY C TIEPEMESHHBIM yCIIEXOM.

TapakaHbm bera g @@

iBacn | iﬂBTH ’
417 421

@

Pucynok 27.6. I'oToBOE npHII0KEHNE
B 3akmrouenne crnemyer ckaszaTh, YTO HCIIONHHUMBIN (aili (exe) HaXOOUTCS B TAINKE C BAIINM

mpoekToM B manke bin \ debug \ uMs_npoekra.exe. ITOT ¢ailn MOKHO KOUPOBATH HA JIIOOOH HOCHTENb U
BBITIOJTHATH HE3aBUCUMO OT Cpeabl porpaMMupoBanus Visual Studio.
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IIpakTHyeckas padora Ne28 «Co3nanue npoueayp oopadoTku coobiTHil. KoMmmuasimus u
3aMyCK NMPHUJI0KEHUSD)
Heab padoTsi: 3akperuicHNE Ha KOHKPETHBIX MPUMEpPaX MOJYyYSHHBIX TEOPSTHUSCKUX 3HAHUH MPH

W3y4YeHUH BO3MOXHOCTEH KoMnoHeHTa Shape. OcBoeHHE TEXHOIOTHH pa0OThl ¢ HHCTPYMEHTOM «KHCThY 1

«KapaH):[am». 3amojHeHue 3aMKHYTbIX o0JtacTeit MackaMu 3arOJTHEHHS.

duryp.

Crnenndukanust komnonenta ¢gurypa (Shape)
Kommnonent Shape wucnosbzyeTcst isi oToOpakeHHs Ha (hopMe pPa3IMYHBIX IEOMETPHUYCCKUX
Pasmep u monoxenue ¢purypsl Ha popMe yKaszpiBaeTcsl ¢ momolnbto cBoiictB Height, Width, Left,

Top. Tlonp3oBaTenh HE MOXET CaM HM3MEHSATh pa3Mepbl M ToJokeHne Qurypbl. OJHAKO, UCIONB3YS

coObITHS onmouseup 1 onmousedown [1st GUTYPBI, MOYKHO 3aIIPOIPaMMHUPOBATh HEOOXOAUMBIC TCHCTBUS.
Haxonurcs Ha Bknanke Additional.

Pucynoxk 28.1. KommnonenT Shape

[TepeuncnuM OCHOBHBIC CBOWCTBA KOMIIOHEHTa Shape.

Shape — 3agaet HyxHyI0 QUTypy A5 pucoBaHus. [[puHMaeT 3HaYECHUS:
Stcircle - xpyr;

Stellipse - amwrc;

Strectangle - mpAMOYTONBHUK;

Stroundrect - npsSIMOYTrOIBHHUK CO CKPYTJICHHBIMHU YTTIAMU;

Stroundsquare - KBaJpaT cO CKPYIJICHHBIMH yIilaMu; Stsquare

- KBaJIpar.

Pen — 3amaer atpuOyThl KapaHaama Ajisi KOHTYpa (QUrypbl. SIBnsercsi 0OObEKTHBIM CBOWCTBOM U

WUMEET PsiJl HACTPAanBaEMBIX aTpHOYTOB:

THIIOM.

Tcolor Color - I[BET TUHUH, BEIYCPUNBACMON KapaHIAIIoOM.

Style - By (CTHIIB) TUHUN; MOYKET PHHUMATH 3HAUCHHUS

Pssolid - crmorHast TuHMS;

Psdash - myHKkTHpHAs JTUHHS, JJIMHHBIC ITPUXU;

Psdot - myHKTUpHAs JTUHUS, KOPOTKUE IITPUXH;

Psdashdot — yepenoBaHue IIMHHOTO  KOPOTKOT'O IITPUXOB;

Psdashdotdot — uepenoBanye 0JHOTO JITMHHOTO U IBYX KOPOTKHUX MITPUXOB; Psclear

- IMHUSA HEe 0TOOpaXkaeTcs.

Int Width - TonmuHa THHAN (B THKCENSIX) TOIBKO TSI CILIOIIHOTO CTHIIS.

Brush —3aaeT aTpuOyThI KUCTH TS 3ATUBKH 3aMKHYTHIX 00sacTeii. CBOWCTBO ABNSICTCS OOBEKTHIM

Tcolor Color - riBeT 3aKkpanmBaHys 3aMKHYTONH 00J1aCTH;

Style — cTunb 3amonHeHus o0actu. MOXeT IPUHUMAT:

Bssolid - crmoninas 3anuBka;

Bsclear - 005acTh He 3aKpallllBaeTCs;

Bshorizontal - ropu3oHTaIbHAS INTPUXOBKA,;

Bsvertical - BepTukaibHas IITPUXOBKA;

Bsfdiagonal - nuaroHanpHas IITPUXOBKA C HAKIIOHOM JIMHUI BIIEpe;
Bsbdiagonal - muaronansHas IITPUXOBKA C HAKJIOHOM JIMHHIA HA3a];
Bscross - ropu3oHTanEHO-BEPTUKANILHAS IITPUXOBKA, B KIIETKY; Bsdiagcross
- IMaroHajibHas IITPUXOBKA, B KIIETKY.
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Co0bITHS OT MBIIIH /ISl IEPETACKHBAHUSI KOMIIOHEHTOB

Onmousedown — Ha)kaTHe KHOITKHA MBIIIH (HAYaJIO TIEPETaCKUBAHUA);

Onmousemove — epeMeIeHUe MBIIIH (CaMO TePETACKUBAHKE)

Onmouseup — OTITyCKaHWE KHOIIKK MBITITH (3aBEpIICHNE TIEPETACKUBAHNSA).

0O603naunM (x0, y0) — crapoe monoxeHne KOMIOHeHTa, (X, Y) — TeKyIee MOoJI0KEeHHEe Kypcopa
MBIIIH (TapaMeTpsl coobITus). [IlepecueT HOBOTO MONOXKEHUSI 00BEKTa TIPOUCXOIUT IO POopMyIaMm:

O6nexT->Left = o0vexT->Left + (X - x0);

0O6BexT->Top = 00bexT->Top + (Y - y0); [TorpebyroTcs

CIIETyFOIINE TII00ATEHBIC IEPEMEHHBIC:

Int x0, y0; //KoopauHathl Havyalia neperackuBanus Bool

drag; //TloaTBepKACHUE MePETACKUBAHMS

//true — mepeMeIneHne ¢ HaXKaToW KHOITKOM MBIIIN

//false — mepemerieHre 0€3 HAKATOW KHOIIKH

Jliist mepeTackuBaeMOTo KOMITOHEHTA TpeOyeTcsl HamucaTh 00paboTank coObITHS onmousedown, B
KOTOPOM TPeOYeTCs BBIITOJIHUTH CICAYIONINE JCHCTBUS:

X0=X;
Y0=Y //KOOpIMHATHI MBIIIA B MOMEHT Ha)KaTHs
Drag=true; //CUTHANM3AITUS O MIEPETACKUBAHUT

[Ipu meperackMBaHWM BO3ZHHKAET COOBITHE ONMOUSEMOVE JJIsl IEPETACKMBAEMOTO KOMIIOHEHTA, B
KOTOPOM BBIYHCIISICTCS] HOBOE MOJIOKEHHE 00BEKTa 10 MPEITI0KEHHBIM BhIIIe (hOpMyIiaM IPH YCIOBUH, YTO
HEepPEMEILCHNE TPOUCXOIUT C HAXKATOW KHOIIKOH.

If (drag==true) //HaxkaTast KHOIIKa MBIIIIH

{ //DopmMyItEl IepecueTa }

[TeperackuBaHue 3aBeplIaeTCs NPU OTITYCKAaHUW KHOIKH MBIIIM BO3HHUKAET COOBITHE onmouseup
JUTSL TIEPETACKUBACMOTO 00BEKTA, B KOTOPOM HAJI0 BBIKITFOUUTH ()ITaXKOK NePeTACKUBAHHS:

drag=false;

IIpumep mporpamMmbI ¢ IPpUMEeHEHHEM MeXaHU3MAa MePeTACKUBAHUS

[NeperackuBanue (GUTYphI OCYIIECTBISIETCS JIEBOW KHOIKOM MBIIIY, U3MEHEHUE pazMepa QUrypol
— MpaBoOil KHOMIKOW MBIIIIH.

Int %0, y0, kn;

Bool drag;

Void __ fastcall tform1::ShapelMouseDown (tobject *Sender,

Tmousebutton Button, tshiftstate Shift, int X, int Y)

{

X0=X;

YO0=Y; //KoopanHaThbl Hauana nepeTacKuBaHUs

Drag=true; //®PuKcanys nepeTacKuBaHus

If (Button==mbleft)  kn=1; //JleBast nnu mpaBas

Else kn=2; //TIpaBas

}

//

Void _ fastcall tform1::Shapel MouseMove

(tobject *Sender, tshiftstate Shift, int X, int Y)

{

If (drag==true) //HaxxaTa KHOIIKA MBIIITH
If (kn==1) //J17151 1€BOM KHOIKH - IEpETaCKUBaHHE
{
Form1->Shapel->Left=Form1->Shape1->Left+(X-x0);
Form1->Shapel->Top=Form1->Shapel->Top+(Y-y0);
H
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Else //171s1 IpaBO KHOTIKM — M3MEHEHHUE pa3Mepa
{
Form1->Shapel->Width=Form1->Shapel->Width+(X-x0);
Form1->Shapel->Height=Form1->Shapel->Height+(Y-y0);

X0=X;
YO0=Y;
}

H

//

Void _fastcall tform1::Shape1MouseUp (tobject *Sender,
Tmousebutton Button, tshiftstate Shift, int X, int Y)

{

Drag=false; //OTKITIOYUTH TIEPEMEIIICHIE

H

3agaHue HA MPAKTHYECKYI0 padoTy

PazpaboraTh mpuIOKEeHHE C HCIOIB30BAHMEM KOMIIOHEHTOB: KOMIIOHEHTa Shape u apyrux
HEOOXOJUMBIX DIIEMEHTOB WHTepdelica UIs CO3JaHHS TPUIOKEHUS, BBIMOIHSIIONMIETO ONEepalud C
rpaduueckoii ¢purypoi. [IprnokeHue TOHKHO HACTpaWBaTh OTACIbHBIC Tpaduueckoil Gpurypsl, 3a1aBarhb
CBOWCTBA KHCTH W Kapanjama. OcCyIecTBUTh IMEpeTacKuBaHWE (PUTYpPHl M U3MEHEHHE ee pa3Mepa C
MTOMOIIIBIO COOBITHIA OT MBIIIIH.

Ha ¢opme pacnonoxuTb KOMIOHEHTHI: Shap — OCHOBHO# 3neMeHT uHTepdelica, HeoOXoanMoe
KOJIMYECTBO JOIMOJHHUTEIbHBIX 3JIEMEHTOB MHTEpdeiica, a Tak e BoceMb MajicHbKuX (uryp (Shap) mis
3aJlaHusl MaCKH IIOCKOCTH (DUTYPBHI.

1. Tun ¢purypst (cBoiicTBo Shape) BHIOMpaTh U3 BBINIAJAIOIIETO CITUCKA.

2. JIeBoit KHOIIKO¥ MBIIITH BBIIOIHATE TIEpeMeEIIeHne (DUTYPBI.

3. IlpaBoii KHOITKO¥ MBIIIN BEITIONHATE H3MEHEHHE pa3Mepa QUTYpPHI.

Hactpouts cBoiicTBa kapanpgamia uiss KOHTypa (uUrypsl (I[BET, TOJIIHUHY, CTHIIb), UCIIONB3YS IS
9TOr0 HeOOXOIUMBIE 3JIEMEHTHI HHTepdeiica.

HacTpouts cBoiicTBa KUCTH (IIBET, MAaCKY, IIBET Macku). MacKy BRIOMpaTh U3 BOCBMH MaJICHBKUX
¢uryp, 3amoJTHEHHBIX CTAaHAAPTHBIMH MackaMu. st 3Toro co3aats coObiTne onmousedown, B KOTOPOM
3aI0JIHAETCS TUIOCKOCTh OCHOBHOM (DUT'YPBHI BHIOPAHHOW MAaCKOM.

BoifepuTe TUN UIypH:

OOl It Ut

BbiGepuTe MAcKy 3aNUBKK:

LIBeT 3anvBKK: Manrpa |
KoHTyp
Leer | |1 =
|1 . .
| | | I
o ]
JotaeuTe durypy

Pucynok 28.2. ®parmMeHT paboThl npuitokeHus «PegakTop Gpuryp»
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IIpakTuyeckas padora Ne29 «Pa3padoTka uHTep(eiica mpUIOKEeHUsD)

Heans pa6oThl: 3aKpenuTh TEOPETHUECKHE CBEICHUS O CcrHenuuKamud Kiacca tcanvas,
UCIIOJIB3YEMOTO JIJIsl IIOCTPOSHUS IpadUuecKuX n300pakeHnH 1o MUKceaaM. Pe3ynbTaToM MpakTH4ecKoi
paboThl JOIKHO CTaTh MpUKIaaHOE TpuioxkeHue «[paduyueckre MPUMHTUBBD), KOTOPOE BBIMOIHSIET
NOCTpOEHUE rpaduuecKux GUryp 1o 3aJaHHbIM B IPOrpaMMe yCIOBHUSIM.

Ha3nauenue kjacca tcanvas

Psn o0wexTo (Form, Image, paintbox u ap.) ImeroT HeomyOimkoBaHHOE cBokcTBO Canvas (X0JICT,
MOBEPXHOCTbH), C IOMOIIBIO KOTOPOTO MOKHO PUCOBAaTh HA MOBEPXHOCTH 3THUX KOMIOHEHTOB. CBOICTBO
Canvas JOCTYITHO TOJIbKO TPU BBITIOJHEHUH TPUIOKEHHS, CIIEIOBATEILHO, PUCYHKH, IOJyYCHHBIC C
TIOMOIIBIO ATOTO CBOWCTBA, SIBJISIOTCS JTUHAMUYECKUMHU M CYIIECTBYIOT TOJIBKO B MPOIECCE BBITIOIHEHHUS
TIPHJIOKCHUS.

XO0JCT COCTOMT W3 OTHENbHBIX mmKcenei. JleBbrit BepxHmit mmeer koopamuHatel (0,0), a
KOOPJIMHATHI TPABOTO HIDKHETO THKCENS 3aBUCAT OT pa3Mepa XOJCcTa, KOTOPBIH MOXHO TOJY4YHTb,
oOpatuBmnch K cBorictBaM Height 1 Width Toro o0bekra, Ha KOTOpOoM pucyercs m3oOpakeHue. Jns
BBITIOJTHEHHUS OTIepaliyii ¢ XOJICTOM UCIOJIB3YeTCs 3aroioBouHbli (aiiin Graphics.hpp.

MeTtoapl Kiacca tcanvas IO3BOJISIOT BBIBOAWTH TpauuecKue MPUMUTUBBI (TOYKH, JIUHUH,
OKPY>KHOCTH, TIPSIMOYTOJILHUKY M T.X.). CBOWCTBa Kilacca tcanvas 3aaloT XapaKTePUCTUKH BBIBOIUMBIX
rpaM4ecKuX MPUMHUTHBOB: IIBET, TOJIIMHY W CTWIb JMHWH, IIBET W MAacKy 3allOHeHUs O0O0JIacTel,
XapaKTePUCTHUKH MIpU()Ta TIPU BHIBOJIC TEKCTOBOH MH(OPMAIIHH.

CpoiicTBa Ki1acca tcanvas

Cliprect — onpeeiiseT J0CTYIIHY0 00J1acTh IS PUCOBAHHUS M IIEPEPUCOBKE MPH COOBITHH onpaint.

Pixels[int X][int Y] - AByMepHBIIi MacCUB IBETOB MHKCellel n300pakeHns. C MOMOIIBIO 3TOTO
CBOWCTBA MOKHO MOJYYHUTH JIOCTYII K JIFOOOMY MUKCEI0 KAPTUHKH, YTOOBI TPOYUTATE €0 WA U3MEHHUTD.
Penpos - onpesensier Tekyliee MojIoKeHNe mepa.

Pen (xapanpmamn) — onpenenser aTpuOyTHI Tiepa JAJIsl PUCOBAHYSI IMHUH, TPAHUI] U TEOMETPUICCKUX
(duryp. AHayor cBoicTBa KoMmoHeHTa Shape.

Brush (xucTh) - mcmonb3yeTcs IS 3aUBKHU (3aKpaliuBaHHA) 3aMKHYTBIX 00JIacTel, HampuMmep
reoMeTpruecKiX Quryp. AHajor cBoicTBa KomnoHeHnTa Shape.

Font — ycranaBnuBaer mapamerpbl HIpH(Ta JUI TEKCTa Ha MOBEPXHOCTH PHUCOBaHU. MOXXHO
WCTIOJB30BaTh CTAaHAAPTHOE MUANOroBoe okHo fontdialog.

Mertoasl Ki1acca tcanvas

Void moveto(int x, int y) - nepemMeriaer rpaguueckoe nepo B HOBYIO ITUKCEIbHYIO MO3HIINIO (X,
y). IIpu nmepemelieHny nepa pucoBaHuEe HE TPOUCXOANT.

Void lineto(int x, int y) - BeIYepUMBAET NPSAMYIO JIMHHIO OT TEKYLIEH MO3UIUH Mepa 10 TOYKH C
KoopauHatam¥ (X, y). [lociie BeIYepunBaHUS JIMHUK €€ KOHEI SBJISIETCS TEKYIIEeH MO3HIUeH repa.

Void Polyline(tpoint *m, int kol) - BeI4epunBaeT 10MaHy0 JUHHUIO, TOCIEA0BATENLHO coequnss kol
TOYEK, KOOPJAUHATHI KOTOPBIX HAXOSTCS B MACCHBE M.

Void Polygon (tpoint *m, int kol) — anamoruuno Meroay polyline, HO BEIYEpPUHBACT 3aKpallICHHBIN
3aMKHYTBII MHOTOYTOJIBHHUK.

Void Rectangle(int x1, int y1, int X2, int y2) mmm void Rectangle(trect r) — BergepumBacTCS
NPSIMOYTOJIFHUK ¢ KOHTYPOM M 3aKpaIleHHOW 001aCThIO.

Void fillrect(trect 1) - BeluepuMBaeT 3aKpalleHHBIH NPSIMOYTOJIbHHUK Oe3 KoHTypa. Mcmonbsyercs
o0bekT Brush.

Void framerect(trect r) — TONBKO KOHTYp TPSMOYTOJbHHKA TONIIAHONW B OIWH THKCENb.
HUcnoneayetcst 00bekT Brush ams 3aqanus cBoicTB THHAM.

Void roundrect(int x1, int y1, int X2, int y2, int X3, int y3) — OpSIMOYTOJbHHK CO CKPYIJICHHBIMHU
yTIIaMu; TTapaMeTphl X3, y3 3a7ai0T pa3Mep JUTHIICA CKPYTIICHU.

Void Ellipse(int x1, int y1, int X2, int y2) niu void Ellipse(trect r) - BeIdepunBaeT 3aKpanieHHbINH
QIITUIIC WIH OKPYXKHOCTh. [lapaMeTphl 3a1af0T KOOPAMHATHI MPSIMOYTOIFHIKA, B KOTOPBIA OylIeT BIMCaH
SIIHIIC.
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Void Arc(int x1, int y1, int X2, int y2, int X3, int y3, int x4, int y4) - BeIYepuIHBacT AyTy OKPY>KHOCTH
wim sanca. [Tapametps x1, y1, X2, y2 3aaeT KOOpAWHATHI IPSIMOYTOJIBHHUKA, B KOTOPBIN BIHCHIBACTCS
nyra. [lapametpsr x3, y3, x4, y4 3aal0T HA4adbHYI0 U KOHEYHYIO TOUKY TIEPECEUCHUS TYTHU DIUIMICA C
NPSMOM, UCXOAAIIEH U3 LIEHTpa dJUTUIICA.

Void Chord(int x1, int y1, int X2, int y2, int X3, int y3, int x4, int y4) — pucyeT xopay, T.e. Yacthb
3JuTMIICa, 00PA30BAaHHOTO AYTOH U MPSMOU JIMHUEH, COSIUHSIONICH KOHIIBI IyTy. [lapaMeTphl aHAaTIOTHYHBI
MeToay Arc.

Void Pie(int x1, int y1, int x2, int y2, int X3, int y3, int x4, int y4) - pECyeT CEeKTOp 3JIIUIICA WU
kpyra. [TapameTpbl aHATOTHYHBI METOY Arc.

Void floodfill(x, y, col, f) — 3akpamuBaeT TeKyIei KHCThIO 3aMKHYTYIO (PUTypy ¢ KOHTYPOM LIBETa
col. [NapameTpsl X, y 3a/1al0T KOOPAMHATY TOYKH Hayalla OKpPAIIMBAHHS, YSTBEPTHIA MapaMeTp — CIOCo0
3aMMBKH. MOXET MPUHUMATh 3HAUCHHSL:

Fsborder — 3ayiuTh BCIO 00JIACTh 10 TPAHHUIIBI C IIBETOM COl;

Fssurface — 3anuth BCo 00J1aCTh 10 TPAHHUIIBI € JIFOOBIM [IBETOM, KpoMe col.

Void textout(int x, int y, String s) — BEIBOA CTPOKH S B mo3unuu (X, y). Ilapamerpsr mpudra
3amarotTcs cBoiicTBoM Font o0nrekTa Canvas. @oH TekcTa 3aKpaniiBaeTCs TEKYIITIM IIBETOM KUCTH.

Int textheight(String s) u int textwidth(String s) — BO3BpaIaloT NUKCEIbHYIO BBHICOTY U IIUPUHY
CTPOKH S C YI€TOM YCTaHOBJICHHOTO MIpH]TA.

CoobiTus rpadukn

CoObITHE onpaint UMEIOT BCe KOMIIOHEHTEHI, Y KOTOPBIX €CTh CBOKCTBO Canvas, KpoMe KOMIIOHEHTa
Image. IMeHHO B 3TOM COOBITHH BBITIONHSIOT OCHOBHYIO pabOTy TI0 BHIBOAY TpaUKH Ha MOBEPXHOCTH
komrroHeHTa (Canvas). CoObITHE IPOHUCXOIUT KaXKIBIHA pa3, KOTaa Hy>KHO IIEPEPUCOBAThH PUCYHOK Ha XOJICTE
KoMmroHeHTa. [lepepucoBka BO3HUKAET, KOT/Ia H3MEHSIETCS COJCPKUMOE XOJICTAa KOMIIOHEHTa (HampuMmep,
NIPY aHUMAIIMHN) WIH KOT/Ia HeOOXO0JIMO BOCCTAHOBUTH YaCTh MIIM BECh KOMIIOHEHT, €CJIH JIO OTOTO OH OBLT
MEPEKPHIT APYTUMH KOMIOHeHTamu. OrnepanMoHHasi cUcTeMa coo0IaeT MPUIOKEHUIO0 0 HEOOXOIUMOCTH
MIEPEPUCOBKH ITIYTEM BbI30Ba COOBITHS onpaint. Bei3BaTh coOBITHE onpaint MOKHO W MPOrPaMMHBIM
crmocobom MerogoM Repaint() mmm Invalidate() storo xommonenrta. J[ns xommoHeHTa Image maHHOTO
coObITHs He TpeOyeTcs, T.K. B 3TOM Kiacce nmpeaycMOTpeHBI BCe NEHCTBUS 110 IEPEPUCOBKU U300paKEHUS
B ClTy4ae ero MmopyH.

3ananue HA IPAKTUYECKYIO padoTy

PazpaboraTh TpUIOKEHHE C WCIONB30BAHUEM KOMIIOHEHTOB: paintbox, Timer u apyrux
HEOOXOJUMBIX DIIEMEHTOB WHTepdeiica ISl CO3/[aHMs TMPHIOKCHHUS, BBITIONHSIONICTO TOCTPOCHHUE
rpauyecKkux NPUMHUTHBOB C 3aJaHHBIMU YCIOBUSAMHU OTOOpaxkeHus. JlJiss mocTpoeHus: rpaduyecKux
MIPUMUTHUBOB HMCIIOJIE30BaTh CHeH(HUKAIHMIO Kllacca tcanvas KOMIIOHEHTa paintbox.

1. Ha dbopme pasmecTuTh KOMIIOHEHT paintboX, KOTOPHIN JOKEH 3aHUMATh OOJIBIIYIO YacTh
(hOpMEI U SBIATHCS 00JACTBEO OTOOpaXKeHHs rpaUICCKUX TPUMHUTHBOB.
2. B BrImagaromeM CHucke BBIOpATh THI NMPUMHUTHBA: TOYKH, JIMHUHW, TPSIMOYTOJIHHUKHY,

KpYroBble (UTYpHI, AYTH, XOPABI, ceKTopa, MPUQPTHL. BHIOpAaTh HYXHBIH MPUMUTHB U3 BBHINAAFONIETO
CIIKCKA.

3. ATpuOyTHI JJI1 KaXOTr0 NPUMUTHUBA 33JAIOTCSA CIYYalHBIMH 3HAYCHUSMHU C YYETOM
BO3MOJKHOTO JTMaa30Ha ISl JaHHOTO CBOMCTBA.

4. B konteitepe radiogroup BeIOpaTh PEXKUM OTOOPAKECHHS NPUMUTHBOB: IO OHOMY,
KOJMIeCTBO (yKa3aTh HY>)KHOE KOJIHMIECTBO), 0ECKOHEYHO.

5. O06ecneynTh CKOPOCTH CMEHEI PHCOBAHIS IPUMHUTHBA, BEIOpaB HEOOXOAMMOE 3HAUCHHE IS
CKOPOCTH Talimepa.

6. Ob6ecneunTth padoty KHOMOK: «Ilycky, «Ilay3a», « OUUCTUTEY.

7. Hcmonn30BaTh 4eTHIpe KOMITOHEHTA paintbox oxHOTO pa3mepa.

8. Jlist kaxI0r0 KOMITOHEHTa BBIOpATh M300pakaeMble B HEM TpauuecKue MPUMHTHBBI C

oMoIso koMrnonernra checklistbox.

103



Pucynok 29.1. ®parment pabotsl npuioxenus «l paduueckrne NpUMUATHBBD)

MpakTnyeckas padora Ne30 «TectupoBaHue, 0T/1aKa NPUIOKEHHUSD)

Heas paGoTbl: 3akpenuTbh TEOpEeTHUYECKHE CBEIACHUS O chenuuKanuu Kiacca tcanvas,
UCIIOJIB3YEMOTO ISl MOCTPOCHUS IpadUuecKuX n300pakeHnH 1o MUKceaaM. Pe3ynbTaToM MpakTU4ecKoM
paboThl JOIDKHO CTaTh MPHKIIAJHOE TPUIIOKEHHE, BBITIONHSIONIEE TIOCTPOCHUsI rpaduueckixe Guryp Ha
0a3e MaTeMaTHYECKUX PacUETHBINX (HOpMyII.

Ha3naueHnue kjacca tcanvas

Psn o6wexTo (Form, Image, paintbox u ap.) ImeroT HeomyOinkoBaHHOE cBOkcTBO Canvas (X0JICT,
MOBEPXHOCTbH), C IOMOIIBIO KOTOPOTO MOKHO PHUCOBATh HAa MOBEPXHOCTH 3THUX KOMIOHEHTOB. CBOICTBO
Canvas JOCTYITHO TOJIbKO TpPU BBITIOJHEHUH TPWIOKEHHS, CIIEIOBATEILHO, PUCYHKH, IOJyYCHHBIC C
MIOMOIIBIO 3TOTO CBOMCTBA, SIBISAIOTCS JUHAMHUYECKUMHU M CYIIECTBYIOT TOJIBKO B MPOLIECCE BHIMOIHEHHS
TPUITOKEHUSL.

XO0JCT COCTOMT W3 OTAENbHBIX mmKcenei. JleBbrit BepxHmii mmeer koopamuHatel (0,0), a
KOOPIMHATHI TIPABOTO HIKHETO THKCENs 3aBUCAT OT pa3Mepa XOJcTa, KOTOPBIH MOXHO MONY4YUTb,
oOparuBmuch K cBorictBaM Height 1 Width Toro o0bekra, Ha KOTOpOoM pucyercss m3oOpakeHue. s
BBITIOJIHEHHUS OTIEepaliyii ¢ XOJICTOM UCIOJIb3yeTCs 3aroioBouHbli (aiiin Graphics.hpp.

Mertoapl Kiacca tcanvas MO3BOJIIIOT BBIBOAWUTH Tpaduyeckue NPUMHUTHBHL (TOYKH, JUHHH,
OKPY>KHOCTH, TIPSMOYTOIBHUKH U T.J.). CBOMCTBa Kilacca tcanvas 3aaloT XapaKTePUCTHKH BBIBOJUMBIX
rpau4ecKuX MPUMUTHBOB: IIBET, TOJIIMHY W CTWJIb JMHWH, IBET M MAacKy 3aIllOHCHHUs O0JiacTeH,
XapaKTepUCTUKHU MWpu(Ta MU BEIBOJIE TeKCTOBOM nHpopManun. CBoiicTBa KJacca tcanvas

Trect cliprect — onpenensieT TOCTYHHYIO OO0JIACTh I PUCOBAaHUSA M IEPEPUCOBKE IPH COOBITHH
onpaint. Tcolor Pixels[int X][int Y] - AByMepHBIi MacCUB IIBETOB IHUKceel n3o0paxeHus. C MOMOIIbIO
9TOr0 CBOMCTBAa MOXHO IOJNyYUTHb AOCTYH K JIIOOOMY MHKCENIO KapTHHKH, YTOOBI MPOYUTATH €0 WIN
WU3MCHHTb.

Tpoint penpos - onpenenseT TeKyuee MoJ0KEeHUE Mepa.

Pen (xapanpamr) — onpenensieT aTpuOyThI Tiepa sl PUCOBAHUS JIMHUM, TPAaHUL U TECOMETPUUECKUX
(duryp. AHayor cBoicTBa kKomnoHneHTa Shape.

Brush (kucth) - ucmonb3yercs A 3aidUBKHU (3aKpallMBaHUsS) 3aMKHYTBIX 0oOJacTeil, Hampumep
reoMeTpruecKuX QuUryp. AHajor cBoicTBa KomnoHeHnTa Shape.

Font — ycranaBnuBaer mapamerpbl HIpudTa JUI TEKCTa Ha MOBEPXHOCTH PHUCOBaHU. MOXKHO
UCTIOJB30BaTh CTAaHAAPTHOE MUANOroBoe okHo fontdialog.

MeToapl Kjacca tcanvas

Void moveto(int x, int y) - nepemMeriaer rpaguueckoe nepo B HOBYIO ITUKCEIbHYIO O3HILIUIO (X,
y). IIpu nepemelieHny nepa pucoBaHue HE TPOUCXOANT.

Void lineto(int X, int y) - BelYEpPUUBACT MPAMYIO JUHHIO OT TEKYIICH MMO3UIMK Iepa 10 TOUYKH C
KoopauHatami (X, y). [lociie BeIYepunBaHUS JIMHUK €€ KOHEI SBJISIETCS TEKYIIEeH MO3HIUeH repa.

Void Polyline(tpoint *m, int kol) - BeI4epunBaeT J10MaHyIO JUHHUIO, TOCIEA0BATENFHO coequnss kol
TOYEK, KOOPJAUHATHI KOTOPBIX HAXOSTCS B MACCHBE M.

Void Polygon (tpoint *m, int kol) — anamoruuno Meroay polyline, HO BbIUEPUUBACT 3aKpaIllCHHBIN
3aMKHYTBIH MHOTOYT'OJIbHUK.
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Void Chord(int x1, int y1, int X2, int y2, int X3, int y3, int x4, int y4) — pucyeT xopay, T.e. Yacthb
3JUIHATICA, 0OPAa30BAHHOTO YO M MPSIMOU JIMHUEH, COCTMHSIONICH KOHITBI TyTy. [lapamMeTpsl aHaIOT MIHEI
Meroay Arc.

Void Pie(int x1, int y1, int x2, int y2, int X3, int y3, int x4, int y4) - pECyeT CEKTOp 3JIIUIICa WU
kpyra. [TapameTpbl aHanorugHel MeToy Arc. @opMyJabl BpanieHust

dopmy/ibl BpalleHMA

BpalueHWe NPOWCKOOWMT BOKPYT HEHOTOROW TOYHWM 3HPaHa,
HEZBIEBEMON LUEHTROM BPBLLEHNA (xc, yc). Npw BPALLEHWI TOUKS
NOBOPEYMEESTCA HE HEHOTOPRIM yran (o), HOTOPBIM MEHAETCA OT
0 oo 2m pagwWad. Eciv TO4YKE BREWAETCA BOKPYT LEHTRE HEe
WOANAACE OT HEMD, TO OHE EPAWLEETCA N0 OHPYHHOCTH paauyca R
(MHa4e no cnupanu). HeoBxogWmo HaWTW HOORAMHETE HOBOrO
MNOACHEHMA TOYKW HE 3HpaHe [k, yv). MaTematudeckas Gopma
YREEHEHMWA OHEYHHOCTIH (1)

C yueTom H2NPaB/EHHOCTH Ha 3KpaHe ock Y BHMS, ypaeHeHue (1) sanucbisaeTca B euge:

BpaweHWe NpoTUME YacoBoOM

BpaluieHWe No 4acoBOM
CTPENKW OT OCU X

cTpenke otocK Y

e e el et e

y=1, —Resin(a) . y=x, —Rcos(a) =

Pucynox 30.1. @opmyasl BparieHus

IIpumep nporpamMmsbl ¢ pacyeTHbIMHU (popmysiamu 115 rpadudeckux Guryp

[IporpaMma cTpoUT NpaBUIBHBIN MHOTOYTOJBHUK ITYTEM paccieTa KOOPIUHAT BEPIIUH
MHOTOYTOJIbHUKA 110 popMynaM Bpamienus. CequHsieT Mex 1y co00l TTOCTPOSHHBIC BEPITUHBI TMHUSMH.
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); //YUCIo BEPIKMH B MHOYTOJIbHUKE
Int R = strtoint(Edit3->Text); //Pagnyc MHOrOyronbHHKa
P = new tpoint[N]; //MaccuB BepIIre MHOTOYTOJIbHUKA

Int centerx = paintbox1->Width/2; //IleHTp
Int centery = paintbox 1->Height/2;

Float angle = M_PI*2/N; //Pa3Mep yria BepIIMHBI MHOTOYrosibHUKa For(int
i=0; i<N; i++) //3anoHeHHE BEPIIMH 3HAUCHUSAMHU 110 PopMysIaM
{

P[i].x = centerx + R * cos (angle*i);
P[i].y = centery + R * sin (angle*i);
}
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Paintbox2->Canvas->Polygon (p,N-1); /1300pa3uts MHOT'OYTOJILHUK
If(checkbox1->Checked) {

For(int i=0; i<N; i++)

{

//CoeAHUTD BCE BEPILIMHBI MEXy COO0H

For(int j=0; j<N; j++)

{

Paintbox2->Canvas->Pen->Color = random (1000000000);
Paintbox2->Canvas->moveto (p[i].x,p[i].y);
Paintbox2->Canvas->lineto (p[j].x,p[j1.y);

h
}
b
b

HpaKTl/I‘leCKafl HacTb

Pa3paGoraTh mpuIOkKEHHE C UCIOIH30BAHHEM KOMIIOHCHTOB: paintbox M APYrux HEOOXOIUMBIX
JJIEMEHTOB WHTepdelica A CO3aHus TPUIOKECHHUS, BHIMOIHSIIONIETO MOCTpOoeHUe Tpaduueckux Guryp
NpaBWIEHOW (POPMBI C 3aJTAHHBIMU YCIOBUSIMH OTOOPaXKEHUS U pACUETHBIMUA KOOPIUHATAMH BepIuH. J{7st
MOCTPOCHUS TpadUIeCKIX MPUMUTHBOB HCIIOJIB30BATh CIEIM(UKAINIO Kiacca tcanvas JUiss KOMIIOHEHTa

paintbox.

1.

Ha dpopme pazmecTuTs KOMITOHEHT paintbox, KOTOPHIi JOMKEH 3aHUMATH OOJIBIITYIO

qacCTb (l)OpMBI U SBJISTLCS 00JIACTRIO 0T06pa)KeHI/I}I Fpa(l)I/I‘-IeCKI/IX MIPUMHUTHUBOB.

2.

AN o

3anaTe KOIWYECTBO BEPIITIMH MHOTOYTOJIHHHKA.

3anaTe BENUYHHY pailyca MHOTOYTOJFHUKA.

Pacunrath KOOpAMHATHI BEPIIUH MHOTOYTOJILHUKA IO (hOpMYJIaM BpaICHUS.
[TocTponTh MHOTOYTOJNEHUK.

YcTraHOBUTH (hI1aXKO0K, C TOMOIIBI0 KOTOPOTO 33/1a€TCS PEKUM COSAMHEHHS BEPIUH

MMPaBUJIIBHOTO MHOI'OYT'OJIbHUKA.

7.

Broxs ko3¢ hunMeHT cMeeHNs, BBITOIHUTH CABUT BJIOKCHHOTO MHOTOYTOJILHHKA

Ha 3aJaHHOC 3HAYCHUC KO3(1)(1)I/II_[I/I€HT3.

Kon-eo BepwH

—

Paguyc
200

Jv CoeguHHTE petE

B noskerHocTH
Kon-s0 BoseHHoCTERN
5
K3 plUMEHT caBMra

’0‘57
Cagur

Clear

Pucynox 30.2. ®parment paboTsl npuioxkeHus «IlocTpoeHrne reoMeTpuIecKux Guryp»
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IIpakTuyeckas padora Ne31 «IIporpaMmMupoBaHue NPUIOKEHU D)

Heans pa6oThl: 3aKkpenuTh TEOPETHUECKHE CBEICHUS O CchHenuuKamud Kiacca tcanvas,
UCIIOJIB3YEMOTO JIJIsl IIOCTPOCHUS IpadUuecKuX n300pakeHnH 1o MUKceaaM. Pe3ynbTaToM MpakTU4ecKOH
paboThl JOJDKHO CTATh MPHKIIAJIHOE MPUIoKeHHe «BpalieHue rianeT», MoCTPOCHHBIC Ha 0a3e ajiropurMa
aHUMAaIH yTEM CTepaHHs ABHXKYIIETOCs OOBEKTa.

Ha3nauenue kjacca tcanvas

Psim o6wexToB (Form, Image, paintbox u np.) metot HeomybmnkoBaHHOe cBO¥cTBO Canvas (XOJICT,
MOBEPXHOCTb), C MIOMOIIBIO KOTOPOTO MOKHO PHCOBATh Ha IMOBEPXHOCTH 3TUX KOMIOHEHTOB. CBOICTBO
Canvas JOCTYITHO TOJBKO TPU BBITOJHEHWUHM TPHIOXKCHUS, CJICIOBATENILHO, PUCYHKH, MONYYCHHBIC C
TIOMOIIBIO 3TOTO CBOWCTBA, SIBIISIOTCS TUHAMUYECKAMH U CYIIECTBYIOT TOJBLKO B MPOIECCE BBITOTHEHUS
MPUIOKEHUSL.

XO0JICT COCTOUT U3 OTACIBHBIX MUKCENel. JIeBbrit Bepxamii umeet koopAauHaThl (0,0), a KoopauHATHI
MPaBOro0 HWKHETO MUKCETsI 3aBHCAT OT pa3Mepa XOJICTa, KOTOPBIH MOXKHO TONYYUTh, OOPATHBIIUCH K
cBoiictBam Height 1 Width Toro o0bekra, Ha KOTOpOoM pucyercss u3oOpakeHue. J[1si BBITONHEHHS
OTIEpaIHiA ¢ XOJICTOM HCITOJIb3yeTCs 3arooBoIHBIN (haiin Graphics.hpp.

MeTtonpl Kiacca tcanvas IO3BOJISFOT BBIBOAWTH TpadUuecKue MPUMHUTUBBI (TOYKH, JIUHHUH,
OKPY>KHOCTH, TIPSIMOYTOJIbHUKY M T.J.). CBOHCTBa Kilacca tcanvas 3aaloT XapaKTePUCTUKH BBIBOIUMBIX
rpaM4ecKuX MPUMHUTHBOB: IIBET, TOJIIMHY W CTWIb JMHWH, [BET W MAacKy 3allOHeHUs OO0JIacTeH,
XapaKTepUCTUKHU MWpU(Ta IpU BEIBOJE TeKCTOBOI nHpopManun. CBoiicTBa Kjacca tcanvas

Trect cliprect — onpeaensieT AOCTYyNHYIO 00JacTh Al PUCOBAHHS U TIEPEPUCOBKE MPU COOBITHH
onpaint. Tcolor Pixels[int X][int Y] - 1ByMepHBIi MacCUB IIBETOB MUKCEJCH n300paxeHus. C MOMOIIBIO
3TOTr0 CBOICTBA MOXKHO TOJYYUTh AOCTYH K JIIOOOMY IHKCENI0 KapTHHKH, YTOOBI MPOYUTATh €ro WU
WU3MCHHTb.

Tpoint penpos - onpeeNseT TeKyiee MoJ0KEeHUE Mepa.

Pen (kapanpmamn) — onpenenser aTpuOyTHI Tiepa AJIsl PUCOBAHYSI IMHUH, TPAHUI] U TEOMETPUICCKUX
(duryp. AHayor cBoicTBa kKomnoHneHTa Shape.

Brush (xucTh) - mcmonb3yeTcs I 3aUBKHU (3aKpalliuBaHMsI) 3aMKHYTBIX 00JIacTel, HampuMmep
reoMeTpruecKiX QUryp. AHajor cBoicTBa KomnoHeHnTa Shape.

Font — ycranaBnuBaer mapamerpbl HIpHdTa JUI TEKCTa Ha MOBEPXHOCTH PHUCOBaHU. MOKHO
UCIIOJIB30BaTh CTaHAAPTHOE IuaoroBoe okHo fontdialog.

MeTtoasbl Ki1acca tcanvas

Void moveto(int x, int y) - nepemMeriaer rpapuueckoe nepo B HOBYIO ITUKCEIbHYIO O3HIUIO (X,
y). IIpu nepemerieHnn nepa pucoBaHue HE IPOUCXOANT.

Void lineto(int X, int y) - BelYepUMBAET NPSAMYIO JIMHHIO OT TEKYLIEH MO3UIUH Mepa 10 TOYKH C
KoopauHatami (X, y). [lociie BeIYepunBaHUS JIMHUK €€ KOHEI SBJISIETCS TEKYIIEeH MO3HIUeH repa.

Void Polyline(tpoint *m, int kol) - BeI4epunBaeT 10MaHyIO JUHHUIO, TOCIEA0BATENBHO coequnss kol
TOYEK, KOOPAWHATHI KOTOPBIX HAXOASTCS B MACCHBE M.

Void Polygon (tpoint *m, int kol) — anamoruuno Meroay polyline, HO BEIYEpPUUBACT 3aKpalICHHBIN
3aMKHYTBI MHOTOYTOJIbHUK.

Void Chord(int x1, int y1, int X2, int y2, int X3, int y3, int x4, int y4) — pucyet xopay, T.e. Hactb
3JUIHATICA, 0OPa30BAHHOTO YO M MPSIMOU JIMHUEH, COCTMHSIONICH KOHITBI TyTy. [lapamMeTphl aHaIOT MIHEI
Meroay Arc.

Void Pie(int x1, int y1, int x2, int y2, int X3, int y3, int x4, int y4) - pECyeT CEKTOp 3JIIUIICA WU
kpyra. [TapameTpbl aHamoruaHbl MeTOy Arc. @opMyJIbl BpanieHust
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Dopmynbl BpaLLeHUS

BpaleHMe MPOMCKOOMT EOKPYT HEKOTOPOW TOYHM 3KPEHa,
HB3EIEGEMON LEHTROM BPaLLEHNA fxc, ye). Npw BPaLLEHNM TOUKS
MOEOPBYHEEETCA HB HEKOTOREIM YTOA (0], KOTOPEIM MEHRETCA OT
0 no 2m paguaH. Ecnn TOYHE BPAEWEETCA EBOKPYT LEHTRE HEe
VOANAACE OT HEMO, TO OHE EPELLEETCA NO OKPYHHOCTH paguyca R
(MHaue mo cnvpanwk). HeobxogumMo HaWTK KOOPOWHETE HOEBOMO
MOAOMEHMA TOMKWM Ha 3KpaHe (x, y). MaTemaTwueckas dopma
YREEHEHMWA OHEYHHOCTIH (1)

C y4ETOM HENP3ENEHHOCTHM Ha IHPaHE OCHM Y BHMS, ypasHeHHe (1) 3anucbiBaeTcA B BUAE:

BpaweHWe NnpoTHUE YacoBoii

BpalleHue No 4acoBo
CTPENKKW OT OCHU X

cTpenke otocK Y

Pucynok 31.2. ®opmysl BpameHus
IIpumep nporpammsl 1o ¢gopMyJiamM BpalleHUsI IPOTUB YacOBOI cTpeJike
[IporpaMMa BeIMoONIHSAET BpalieHHe «JIyHbD) BOKPYT «3eMIn»

#define RZ 50 //Pagmyc 3emin

#define RL 30 //Pamuyc JlyHbl

#define RO 200 //Pagyc opoutsl Bpauienus: Tforml
*Forml;

Int xc, ye, x1, yl; //1leHTpBl 3eMJIH U JTYHBI
Float ug=0; //Yron BpalieHus

//Co0bITHE TPOPUCOBKH (DOPMBI - HAYAIbHBIE YCTAHOBKH
Void fastcall tform1::formpaint(tobject *Sender)

{

//TIpopucoBka 3emin

Xc=Form1->Width/2 //Uentp 3emiu
Yc=Forml->Height/2;

Form1->Canvas->Brush->Color=clyellow; //1IBet 3emnu
Form1->Canvas->Ellipse(xc-RZ, yc-RZ, xctRZ, yctRZ); //3emus
//TIpopucoBka JIyHbI

XI=xc+RO; / /Lentp Jlynst Ha ocu X
Yl=yc;

Form1->Canvas->Pen->Color=Form1->Color; //Koutyp JlyHbI
Form1->Canvas->Brush->Color=clblue; //1pet JIyHbI
Form1->Canvas->Ellipse(xI-RL, yl-RL, xI+RL, yl+RL); //Jlyna BugHa
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Form1->Timer1->Enabled=true; //BITIOYUTH TaiMeEp

}

//Co0pITHE TaiiMepa - TBIKCHHE JTyHBI
Void _ fastcall tforml::Timer] Timer(tobject *Sender) {

//CtepeTs JIyHY B cTapol MO3UITAN
Form1->Canvas->Brush->Color=Form1->Color;

Form1->Canvas->Ellipse(xI-RL, yl-RL, xI+RL, yl+RL); //Pacuurats
HOBOE MojoxxeHue JIyHbl

Ug=ug+M_PI/100; //HoBBI#1 yro moropora
If (ug>=2*M_PI) ug=0; //TIpotineH BeCh KPyT
XI=xc+RO*cos(ug); //Hoast mo3urtust JIyHbI

Yl=yc-RO*sin(ug);

//1300pa3uth JlyHy Ha HOBOM MecTe
Form1->Canvas->Brush->Color=clblue; //Jlyna BugHA
Form1->Canvas->Ellipse(xl-RL, yl-RL, xI+RL, yl+RL); }

3agaHue HA MPAKTHYECKYI0 padoTy

3a4aHUA Ha NPaKTUKY

«3»: N3o0b6pa3ute mogens ConHuac
OOHOW NNaHeTou

wdn: Mz0bpazuTe mogens ConHUa C ABYMA
NNaHEeTaMM, HOTOPbIE EPALLAKTCA B
NPoTHECNOADMHBIE CTOPOHBI:

«5»: M206pazute mogenb cuctemsl ConHue-
Jemna-flyHa:

Pucynox 31.3. Cmaiin ¢ 3aganueM Ha TIPaKTHIECKYIO 4acTh
Cnmcox aureparypsl
OcCHOBHbIE HCTOYHUKH

1. Tomuueina, O. JI. OCHOBBI aITOPUTMHU3ALUHN U IPOTpaMMUpPOBaHus: yueoHoe mocobue / O.J1.
lNomuneina, U.U. TTonoB. — 4-e u3n., ucnop. u non. — Mocksa: ®OPYM: UHOPA-M, 2021.
—431 c.— (Cpennee npodeccuonaibHoe oopazoBanue). - ISBN 978-5-00091-570-7. - Tekcr:
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anektpoHHbid. - URL: https://znanium.com/catalog/product/1150328 (mata oOparieHwus:
01.06.2021). — Pexxum goctyna: mo moJIImucKe.

2. Konpaes, B. I. OCHOBBI aqropuTMH3alMK U MPOrpaMMHUpOBaHus: yueObHoe nocodue / B. /1.
Konnaes; mox pen. npod. JI. I'. Tarapunoii. — MockBa: ®OPYM: UH®PA-M, 2021. — 414
c. — (Cpennee mpodeccuonanbHoe obOpazoBanue). - ISBN 978-5-8199-0733-7. - Tekcr:
anekTpoHHbIH. - URL: https://znanium.com/catalog/product/1151517 (nmata oOpateHus:
01.06.2021). — PesxuMm gocTymna: 1o MOAIHUCKE.

I[OHOJIHI/ITGJILHBIB HCTOYHHUKH

1. Tpobumos, B. B. OcHOBBI afiropuTMHU3alMd ¥ TPOTPAMMHUPOBAHUS: YICOHHUK IJISI CPEAHETO
npodeccuonanbHoro oopasosanus / B. B. Tpodumos, T. A. ITaBnoBckast; moz penaxiueii B.
B. Tpopumosa. — Mocksa: M3narensctBo FOpaiit, 2021. — 137 ¢. — (Ilpodeccuonansuoe
obpazoBanme). — ISBN 978-5-534-07321-8. — Tekct: smekTponHbIi // OOpa3oBaTenbHas
iatgopma FOpaiit [caifr]. — URL: https://urait.ru/bcode/473347 (nara oOpareHus:
01.06.2021).

HNHTEpHeT-HCTOYHUKH

1. DnextponHas 6ubnmoreynas cucrema Znanium: caifT.- URL: https://znanium.com/ — Tekcr:
JJIEKTPOHHBIN.

2. DnektpoHHas 6ubimoredyHas cuctema FOpait: caift. - URL: https://urait.ru/ -Tekc:
JJIEKTPOHHBIN.
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