3AZJAHUA HA KOHTPOJIBHYIO PABOTY (JIETHSAS CECCUS)
3agaHus BBHIMOIHSIOTCS 1O MeTOANYKe «BusyanbHOE mporpaMmmupoBanue Ha si3bike C++» (;1abopatopasie padboTel Nel,2,3,4,5,6 - Bcero 6 mporpamm)
B COOTBETCTBHUU C ITOU TaOnuIeH BRIOUpaOTCs 3aanus U3 Metoanuku. Hampumep nmocnenauu 2 mudpsi 3adetku 00 cmotpum no tabmure (6/8,25,7,

10,20,6), Toraa mab.pa6.Nel 6e3 Bapuanra, 1a0.pa6.Ne2 -25 Bapuanr, n1a6.pad.Ne3 -7 BapHaHT U T.JI.

Buioop sapuanma 3a0anus KoRmpoasHoi pabomol no oucyuniune «Boruucnumenvhan mexnuxka u npozpammuposanue) (06e nociednue yudpovl 3auemnoil KHUNCK).

Ipen-
mocaen- | [locneaHssa undpa
HSASA
uudpa 0 1 2 3 4 5 6 7 8 9

0 0/B, 25,7, 0/B, 24,8, 0/B, 23,9, 0/8,22,10, 0/8,21,11, 0/8,20,12, 0/8,19,13, 0/8,18,14, 0/8,17,15, 0/8,16,16,
10,20,6 11,195 12,18,4 13,17,3 14,16,2 15,15,1 16,14,25 17,13,24 18,12,23 19,11,22

1 0/8,15,17, 0/8,14,18, 0/8,13,19, 0/8,12,20, 0/B,11,21, 0/8,10,22, 0/8,9,23, 0/8,8,24, 0/8,7,25, 0/8,6,1,
20,10,21 21,9,20 22,8,19 23,7,18 24,6,17 25,5,16 1,4,15 2,3,14 3,2,13 4,1,12

2 0/B,5,2, 0/B,4,3, 6/B,3,4, 0/B,2,5, 0/8,1,06, 0/B,15,8, 0/B,14,9, 6/8,13,10, 0/B,12,11, 6/B,11,12,
5,25,11 6,24,10 7,239 8,22,8 9,21,7 11,20,6 12,195 13,18,4 14,17,3 15,16,2

3 0/8,10,13, 0/8,9,14, 0/8,8,15, 0/8,7,16, 0/8,6,17, 0/8,5,18, 0/8,4,19, 0/8,3,20, 0/8,2,21, 0/8,1,22,
16,15,1 17,14,25 18,13,24 19,12,23 20,11,22 21,10,21 22,9,20 23,8,19 24,7,18 25,6,17

4 0/8,25,23, 0/8,24,24, 0/8,23,25, 0/8,22,1, 0/B,21,2, 0/8,20,3, 0/8,19,4, 0/8,18,5, 0/8,17,6, 0/8,16,7,
15,16 2,4,15 3,3,14 4,2,13 51,12 6,25,11 7,24,10 8,239 9,22,8 10,21,7

5 0/8,15,6, 0/8,14,7, 0/8,13,8, 0/8,12,9, 6/8,11,10, 0/8,10,11, 0/8,9,12, 0/8,8,13, 0/8,7,14, 0/8,6,15,
12,13,2 13,12,1 14,11,25 15,10,24 16,9,23 17,8,22 18,7,21 19,6,20 20,5,19 21,4,18

6 0/B,5,16 0/8,4,17, 0/8,3,18, 0/8,2,19, 0/8,1,20, 0/8,15,21, 0/8,14,22, 0/8,13,23, 0/8,12,24, 0/8,11,25,
22,3,17 23,2,16 24,1,15 25,24,14 1,25,13 2,23,12 3,22,11 4,21,10 5,20,9 6,19,8

7 6/8,10,1, 0/B,9,2, 0/8,8,3, 0/B,7,4, 0/B,6,5, 0/B,5,4, 0/B,4,5, 6/B,3,06, 0/B,2,7, 6/8,1,8,
7,18,7 8,17,6 9,16,5 10,15,4 11,14,3 9,13,25 10,12,24 11,10,23 12,11,22 13,9,21

8 0/8,25.,9, 0/8,24,10, 0/8,23,11, 0/8,22,12, 0/8,21,13, 0/8,20,14, 0/8,19,15, 0/8,18,16, 0/8,17,17, 0/8,16,18,
14,8,20 15,7,19 16,6,18 175,17 18,4,16 19,3,15 20,2,14 21,1,13 22,25,12 23,24,11

9 0/8,25,19, 0/8,24,20, 0/8,23,21, 0/8,22,22, 0/8,21,23, 0/8,20,24, 0/8,19,25, 0/8,18,1, 0/8,17,2, 0/8,16,3,
24,23,10 25,229 1,21,8 2,20,7 3,19,6 4,18,5 5174 6,16,3 7,15,2 8,14,1
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1 JABOPATOPHAS PABOTA 1. CO3IAHUE NPOCTEUIIEN
IPOI'PAMMBI HA SI3BIKE VISUAL C++

[lenb: HayuuThes uenmonb3oBath cpeny Visual Studio 2010 mist co3nanus
npocTermux Windows nmpuitoKeHui 1Mo MporpaMMHUPOBaHUIO Ha s3bike C++.

1.1 TeopeTnueckas 4acThb
1.1.1 nemenm ynpaenenuna Form

OCHOBHO# 4acThI0 BU3YAJIBHOTO MPHIOKEHUs aBisieTcs popma. [losTomy
Ipy MPOrPaMMHUPOBAHUUA OYEHb BAXKHO YJIEISATh BHUMAaHUE BHEIITHEMY BHUIY
¢dopm u pynkusam. Utak, popma npencrapiser coOOH MyCTYIO AOCKY, KOTOPYIO
pa3paboTUMK OCHAIIAET 3JIEMEHTAMH yIpaBieHUs, GopMUpyst UHTEpPEiic mob-
30BaTeNsd, U KOJAOM JMJIs YIpaBieHHs AaHHbIMHU. Jljig 3TOro visual Studio
o0ecreynBaeT MHTErPUPOBAHHYIO Cpeny pa3paboTKH, CIOCOOCTBYIOINIYIO HaIH-
CaHMIO KOJIOB, a TaK)K€ pacCIIMpPEHHbI HAOOp 3JEMEHTOB YNpaBIEHUS .NET
Framework. JlomomHssl (QyHKIMOHATBHBIMU BO3MOXHOCTSIMHU 3THUX 3JIEMEHTOB
yIIpaBJICHUS CBOU KOJIbI, TTOJIb30BATEIh MOXKET JIETKO M OBICTPO pa3paboTaTh He-
00X0TMMOE TIPUITOKCHHE.

[Ipu cozmanum mpoekTa B Visual Studio co3maeTcs 0OBEKT, Ha3bIBae-
MbIit popmoit. [Ipumep hopmsl mokaszan Ha puc. 1.1.

o5 Beinonmun cryaent rp 3CA-12-1 =] ]

Pucynox 1.1 — I[Ipumep oxna

dopma — 3TO IJIaBHBII KOHTEHHEP, HA KOTOPOM pa3MellaloTcs KOMIIOHEH-
TBI CpeIbl Pa3paboTKy (cM. puc. 1.2).


http://www.intuit.ru/department/pl/prcmsvs2010/1/2.html#image.1.4

KomnoHeHT PictureBox

Komnonent Form
list Box 1
KomnoHeHT ListView
KonnonexT Group Box
G- t
] KomnonenT CheckBax {(2) KomnonexT RadioButton
Komnonent Label Kamnonent Text Box l KomnoHeHT Button

Pucynoxk 1.2 — @opma ¢ pazmeweHHbIMU KOMNOHEHMAMU

Kak u mo6oit o0bekT, popmMa MMeeT CBOWCTBA, METOJABI M COOBITHS.
JUJis BbI30Ba CBOMCTB JIHOOOT0 3JIEMEHTa €ro CHavyajla Hy’»KHO BBIJICNIUTh, a 3aTeM

HaXaTb Ha KHOIIKY fl‘ Ha MaHCIN MHCTPYMCHTOB, BCICACTBHUC YCTO ITOABHUTCA

cieayroriee okHo (cM. puc. 1.3).

CeolcTea R X
Forml System. Windows.Forms.Form -
=i El7 =
[ (ApplicationSettings)
[ (DataBindings)
AcceptButton (HeT)
AccessibleDescriptior
AccessibleMame
AccessibleRole Default
AllowDrop False =
AutoScaleMode Font
AutoScroll False
[ AutoScrollMargin 0;0
[ AutoScroliMinSize 0:0
AutoSize False
AutoSizeMode GrowCnly
AutoValidate EnablePreventFocusChan
BackColor |:| Control
Backgroundlmage |:| (oTCyTETBYET)
Backgroundlmagelay Tile

Pucynoxk 1.3 — Oxno «Ceoticmeay

1.1.1.1 Ceouicmsea snemenma ynpasienuss Form.

dhopmbl 0OTOOpakeHBI B TabwmIe 1.1

OCHOBHBIE CBOWCTBAa



Tabnuya 1.1 — Ocnosuvie ceoticmea Form

Ha3zBauue
CBOMCTBA

Onucanue CBOMCTBA

1

2

BackgroundColor

[IBer ¢dona okHa. JlaHHOE CBOMCTBO MMEET THUII Kiiacca
color. Ecnu mienkHyTh B 10JI€ HANPOTHUB CBOMCTBA, TO
MOSIBUTCS KHOIKA BbIMajaromiero crnucka. llleakaure
0 HEeH, W BBl YBUAWTE IaHENbh BHIOOpa mBera. IlaHensb
COCTOMT W3 TpeX 3akiaaok: Custom ([Ipoussonvhwie),
web (Web-ysema) u system (Cucmemmwvie). Jlns OKOH
’KeJIaTeabHO YKa3blBaTh OJMH W3 CHCTEMHBIX IIBETOB
U JIydille, €CIi 3TO OymeT control JUIS JHAIOTOBBIX
OKOH M window JJIs OKOH, KOTOPBIE JOJKHBI 0OTOOPaXKaTh
JTAHHBIC

Cursor

[To3BosieT 3aaTh Kypcop, KOTOPbIH OyneT oToOpaxaThb-
Cs B MOMEHT, KOrJja Kypcop MbIIIM HAXOAMTCS HaJ IO-
BEPXHOCTBIO OKHA. IIpm u3MeHEHMH HTOro CBOWCTBa
B BU3YAJIbHOM JIU3alHEPE TMOSABISAETCS BbINAJAIOIINN
CIIMCOK, B KOTOPOM II€PEYMCIICHbl HAa3BaHUS TUIIOB Kyp-
COpOB U JIAJK€ MOKa3aHbl UX U300pa’KeHUs

Enabled

[To3Bossier 3amaTh IOCTYNHOCTH OKHA. ECiM CBOMCTBO
paBHO false, TO KOMIIOHGHT HE OyJeT pearupoBaTh
Ha JICHCTBHS MOJI30BATENs, T. €. OyJIeT HEJIOCTYIIEH

Font

[pudt, KOTOPHIM OyneT UCHOJIB30BATHCSA AJIA BBIBOAA
TEKCTa MOBEpX OKHA. JlJIsi OKHA 3TO Ha MEPBBIN B3I HE
oueHb akTyasbHO. Ho Oosbllas akTyaabHOCTh A3TOTO
CBOWCTBA MPOSABIIETCA y KOMIIOHEHTOB, KOTOpPBIE CO-
nepkat Haamucu. YTtoObl M3BMEHUTHh MPUPT, MOKHO TO-
CTYNHTb JIBYMS CITIOCOOAMU:

— BBIICIUTH CTPOKY CO CBOMCTBOM Font,
Y B IIPABOM YTJIy TOSIBUTCSI KHOIIKA C TPeMsI TOYKAMH.
[[lenkHUTE MO HEW, U BBl YBUJIUTE CTAHAAPTHOE OKHO 3a-
JaHUsl CBOMCTB mpu(ra;

— CBOHMCTBO mpura Ha camMoM Jeje SBISETCA
CaMOCTOSITEIIbHBIM KJIACCOM Font CO CBOMMM CBOWCTBa-
MU. BBl MOKeTe peaakTUpOBATh UX KaXJ10€ B OTIEIbHO-
CTU. [Ins 3TOr0 Hy»XHO HIENKHYTh IO KHOIIKE C KPECTH-
KOM CJIEBa OT MMEHM CBOMCTBAa. B OKHe Properties
CBOMCTBAa (POPMBI PACCTYMATCS, YCTYIIUB MECTO CBOM-
cTBaMm ImpudTra

ForeColor

HBGT IMCPCAHCT O ILIaHA, KOTOpLIﬁ Jamie BCCro UCII0JIb3Y-
CTCA B KAa4E€CTBEC LIBCTA TCKCTA. Ecau BBI IIOCMOTPHUTC Ha
JIOCTYITHBIE CBOMCTBA mIpU(Ta, TO 3aMETHUTE, YTO CPEIU
HUX HET 1Bera. [[Ber Tekcra 3amaercsa yepe3 ForeColor
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IIpooonscenue madbauywl 1.1

1

2

FormBorderStyle

Ctunp koHTYpa (OpMbl. ITO CBOWMCTBO SIBIISIETCA IEpe-
YUCJIIEHUEM, B PENAKTOPE CBOMCTB IMOSBISETCS BbINAIA-
IOLUN CIUCOK JUIsl BIOOpa M3 CIEAYIOIIUX JIEMEHTOB
(peKOMeHIlyeM Ha peajibHOM IPUJIOKEHUH MOMpOoOOBAThH
YCTaHOBUTH Ka)XKJ10€ U3 CBOMCTB M MOCMOTPETH PE3YJib-
TaT JIUYHO):

— None — KOHTYpa He OyJEeT;

— FixedSingle — TOHEHbKUU (PUKCHUPOBAHHBIN
KOHTYp, HE MO3BOJIAIOLINI U3MEHATh pa3Mepbl OKHA;

— Fixed3D — KOHTYp (UKCHPOBAHHBIN, HE T03-
BOJISIFOLLIMM M3MEHATH Pa3MeEpbl OKHA, HO TPEXMEPHBIA,
cozaaronuii 3(HEKT yTOTUICHHS OKHa;

— FixedDialog — IIOXO0X Ha Fixedsingle,
TOJIBKO B 3aroJIOBKE OKHA HE OyJeT MKOHKU. Takoil KOH-
TYp Yallle BCETO UCIIONb3YIOT JJIsS IUAJIOTOBBIX OKOH;

— Sizable — CTaHIAPTHBIA KOHTYp, MO3BOJSIO-
M U3MEHATh pa3MEpPhI OKHA;

— FixedToolWindow — KOHTYpP C OYCHb TOHCHb-
KUM 3aroJI0OBKOM OKHA, HE MO3BOJISIFOIIMN U3MEHSTh pa3-
Mepbl OKHAa. Takue OKHa dYalle BCEro HCIOJIb3YIOTCS
JUJI1 OKOH C KHOIIKaMH, HAllpUMEpP, OKHO MHCTPYMEHTOB
B Abode Photoshop;

— SizableToolWindow — TO € caMo0€, 4YTO
U FixedToolWindow, TOJBKO C BO3MOXHOCTBIO H3MeE-
HSATh pa3Mep OKHa

Icon

B 3TOM CBONCTBE MOXXHO 3a/laTh MKOHKY ISl (DOPMBI.
31mech TOXE €CTh KHOITKA, KOTOpash BBI3BIBACT CTAHIAPT-
HO€ OKHO IJisi OTKpHITHS (haiina. 3arpyKeHHas UKOHKa
nonajeT B resx-daiin popmbl

Location

[TosnoxkeHne OKHa OTHOCUTENIBHO JIEBOI'O BEPXHErO yria
sKkpaHa. Takoe e CBOWCTBO €CTh U y KOMIIOHEHTOB, HO
TaM pacCTOSIHUE OTCUUTHIBAETCS OT JIEBOI'O BEPXHEIO YrI-
Ja KOMIIOHEHTa POJUTEINS, Ha MOBEPXHOCTH KOTOPOTO
HAXOJUTCS HAll 3JIEMEHT yrpaBieHus. [JlaHHoe CBOHCTBO
COCTOMT M3 ABYX COCTaBIIOMMX — X U Y, KOTOpBIE pac-
KPBIBAIOTCS, €CJIU IIEJIKHYTh MO KHONKE C KPECTUKOM
CJIEBA OT UMEHH CBOWCTBA

MainMenustrip

B sTOM cBOMCTBE MOKHO 3aJaTh KOMIIOHEHT MEHIO, KO-
TOPBIA OyAET UCIOIB30BAThCS B KAUECTBE IJIABHOTO MeE-
HIO JIJIsl OKHA. J[J1 3TOro Ha opMe JOIKEH CTOSITh KOM-
MOHEGHT Kjacca Menustrip. Torga »TOT KOMIIOHCHT
MOJKHO OYyJIeT BEIOpATh M3 BBIMAIAIOIIETO CIIHCKA
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IIpooonscenue madbauywl 1.1

1

2

MaximizeBox

byneBo 3HaueHue, KOTOpOE ONpEAeNsieT, AOJKHA JIH
0TOOpa)KaTbCsl B 3ar0JIOBKE OKHA KHOIMKA MaKCUMU3AIUU
okHa. Ecnu y Bac BbIOpaH CTWIIb OKHA, HE TIO3BOJISIOITUI
U3MEHSTh pa3Mepbl OKHA, TO YOEIUTECh, UTO ITO CBOU-
cTBO paBHO false, yToObI crpsitaTh KHOMNKY. HecmoTps
Ha TO, 4TO (popMa He pa3peliaeT U3MEHEHHUE Pa3MEpOB,
KHOTIKAa MaKCUMHU3alnK 0e3 Mpo0IeM pacraxHeT OKOIIKO
HAa IMOJIHBINA SKPaH

MaximumSize

[To3BoysieT 3aaTh MAaKCHUMAJIbHBIE IIUPUHY U BBICOTY
okHa. [lonb30BaTenb HE CMOXKET PACTSIHYTh OKHO OOJb-
11e, YeM yKa3aHHbIE Pa3Mephbl

MinimizeBox

byneBo 3HaueHue, ompeaensroniee, Hy>KHO JU OToOpa-
KaTh KHOIIKY CBOpauYMBaHUS OKHA

MinimumSize

MuHuUMaNIbHBIE pa3MePbl OKHA, MEHEE KOTOPBIX OKHO HE
MOKET OBITh yYMEHBIIIEHO. Takoe OrpaHu4YeHue MOXKET
MPUTOAUTHCS, €CIN CIUIIKOM MaJE€HbKHUE pa3MeEpPbl MOp-
TSAT AU3aliH OKHa

Name

HasBanue hopmbl U nMsI IepeMEeHHON 00bEKTa, KOTOPYIO
Bbl MOXKETE MCIOJIb30BaTh B KOJAE VISl JOCTyNa K CBOM-
CTBaM OOBEKTA U JIJISI BEI30BA €r0 METOIOB

Opacity

[IpouenTt Henpo3payHocTu OkHa. [lo yMomuaHuto cCBOW-
ctBo paBHO 100 %, T. €. OKHO aOCONIOTHO HE TPO3pad-
HO. Eciii Hy’>KHO HamnoJIOBUHY NPOCBETUTH 3aJHUN IUIAH,
TO MOYKHO YCTaHOBUTH 3HaueHue B 50 %

Padding

Orctynbl OoT KpaeB OkHa. CBOWMCTBO COCTOUT W3 IISITH
3HAaUE€HUM: All, Left, Top, Right, Bottom, 4YTO COOT-
BETCTBYET OTCTyIaM CO BCEX CTOpPOH: CIJIEBA, CBEPXY,
cripaBa U CHU3Y. EciiM yCTaHOBUTH JIEBBIM OTCTYII B 3Ha-
yenue 10, To neBast KpoMka okHa Oyjaer pazmepom B 10
MTUKCEJIOB

Showicon

byneBo 3HaueHwne, ompenensroniee, HyKHO JIM ITOKa3bl-
BATh MKOHKY B 3aroJIOBKE OKHA

ShowinTaskBar

Hyxuno nmu oro6paxats okHO B [lanenu 3amau. ['maBHOE
OKHO Yallle BCEro Hy>kHO oToOpaxarh B Ilanenu 3anau,
a BOT ISl IOYEPHUX M JIMAIOTOBBIX OKOH 3TO CBOWCTBO
Jy4llle OTKJII0YaTh, MHAYE JJIs1 OJHOTIO MPWIOKEHUS IS
pa3HbIX OkOH B Ilanenu 3amau Oyner co3naBaThbCcsl He-
CKOJIbKO MeTOK. Kak mpaBuiio, 3Toro He I0IKHO ObITh

Size

Pa3mep okHa, ero muprHa u BbICOTa
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IIpooonscenue madbauywl 1.1

1

2

StartPosition

Hauanpnas no3unus okHa. Y 3TOro CBOMCTBA €CTh BbI-
NaJaoMUi CIIUCOK JJI BBIOOpA OJHOTO U3 CIEAYIOIIUX
3HAYCHUM:

— WindowsDefaultLocation — IIOJOX€HHE OKHa
onpexaensiercs OC;

— WindowsDefauitBounds — cucTemMa Oyaer ompe-
JEJIATh HE TOJIBKO MOJI0XKEHUE, HO U pPa3Mepbl OKHA;

— CenterParent — PacCIOJOXHUTb OKHO ITO ICHTPY
POAUTENBCKOrO OKHA. DTO 3HAYEHME JIy4Ill€ BCEro HC-
[10JIb30BAaTh JJI BCEX JOUYEPHUX OKOH;

— Manual — pacmnojiokeHue OyJeT 3a/1aBaThCs MPo-
IPaMMUCTOM CaMOCTOSITEIIBHO yepes CBOMCTBO
Location,

— CenterScreen — OTOCHTPHUPOBATH II0 IICHTPY
JKpaHa

Tag

OuyeHb MHTEPECHOE CBOWMCTBO, HO OHO A0COJIOTHO HU Ha
yTo He BiuseT. Ho 3auem Torna oHo HykHO? Bbl MOXkeTe
COXpaHSITh B 3TOM CBOWCTBE JIIOOYIO JOTOJTHUTEIBHYIO

I/IH(I)OpMaIII/IIO, IIOTOMY 4YTO 3TO CBOMCTBO HMEET THUII
object

Text

TexcToBEBII 3ar0JIOBOK OKHA

TopMost

byneBo 3HaueHune, KOTOpOE ONMPEEIseT, JOJKHO JIU OK-
HO pacroiaratbcsi MOBEpX Apyrux okoH. He 3moyrmo-
TpeOJsAUTEe STUM CBOMCTBOM B CBOMX IMpOrpammax Jyis
TJIABHOTO OKHA, a ©CJIW WM PEIINTE PACTOJI0KHUTh OKHO
MOBEPX JAPYTUX, TO JANTE MOJIH30BATEII0 BO3MOKHOCTD
OTKJIIOYATh 3Ty OCOOEHHOCTh. MHOIMX IMOJIb30BaTENIEH
pasnpaxkaroT OKHa, KOTOPBIEC MEPEKPHIBAIOT Pabouyt0 00-
JacTh, a BOT MCMOJIb30BAHUE ITOTO CBOMCTBA JIJIsl I0UEpP-
HUX OKOH TPWJIOXKEHUS MOXKET OBITh OYCHBb YHAOOHBIM.
Ecnu okHO MOKa3aHO HE MOJIAIbHO, TO CBOMCTBO TO3-
BOJINT OKHY OBITh TIOBEPX OCTAJIbHBIX W HE CHPATATHCS
3a IPyrUMU OKHAMH

Windowstate

CocTosiHME OKHA. 3/1€Ch MOXKHO YKa3aTh OJIHO M3 TpEX
3HAUYCHUM:

— Normal — HOPMaJIbHOE COCTOSIHUE;

— Maximized — OKHO JOJDKHO OBITH pPa3BEPHYTO
Ha BECh DKpPaH,;

— Minimized — OKHO JIOJDKHO ObITh MUHUMM3UPOBAHO.

13




1.1.1.2 Memoowi snemenma ynpasnenus Form

OcHoBHbIE MeTOIBI (hopMBbI (Form) oToOpaskeHsl B Tadmie 1.2.

Tabnuya 1.2 — OchosHnbie memoovl Form

Ha3Banue merona Onucanue Mmetroaa
Close() 3akpbiBaeT hopmy
Hide () dopma CTAaHOBUTCSI HEBUAUMOU

Show () BreiBogut dhopmy Ha sKxpaH

ShowDialog() ITokaswiBaeT opMy B MOTATLHOM PEKUME
Dispose () ®dopma pazpyiaercs ¥ naMsiTh, 3aHATAs €10,

0CBOOOXAaeTCs
Focus () JlenaeT ¢popmMy aKTUBHOM

1.1.1.3 Cobvimus snemenma ynpasnenus Form

OcHoBHbIE cOOBITHS (HOPMBI OTOOpakeHbI B Ta0HIEe 1.3.

Tabnuya 1.3 — OcHosubie coobimusi Form

HaszBanue coObITHs Onucanue coObITUA
Activated Bo3snukaer, korna popma akTuBM3MpOBaHa
Click BosHukaer mpu Iieadke MBI Ha popme
Load Boznukaer nepen nepBbIM BHIBOJIOM (HOPMBI

1.1.2 Snemenm ynpasnenun TextBox

KoMIOHEHT HaxOMUTCS B CIUCKE A1l Windows Forms MaUTPhl KOMIIO-
HeHTOB. OH 3a/laeT MHOTOCTPOYHOE WJIM OJHOCTPOYHOE peJaKkTUpyeMoe MoJe,
4yepe3 KOTOPbI€ BBOJAT (BBIBOST) CTPOUHBIC IAHHBIE.

1.1.2.1 Ceoticmea snemenma ynpasienus TextBox

OcCHOBHBIC CBOWCTBa DJIEMEHTa YIPaBIEHUS TextBox OTOOPAKEHBI
B Ta0mmue 1.4
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Tabnuya 1.4 — Ocnosuvie ceoticmea TextBox

Ha3zBaunue
CBOHCTBA

Onucanue cCBOMCTBA

AcceptsReturn

[Tomygaer wnm 3amaeT 3HAYCHHE, YKA3BIBAIOIIEE, YTO TMPO-
UCXOAWT B MHOTOCTPOYHOM DJIEMEHTE  yIpaBJICHHUS
TextBox MPU HAKATUU KIABHUIIN ENTER: CO3/Ia€TCSl HOBasI
CTpPOKa TEKCTa WJW aKTHBUPYETCS KHOIKA CTAaHIApTHOTO
nercTBus HOpMbI

AcceptsTab

ITonydaer unu 3amaer 3Ha4€HUE, yKa3bIBarollee, 4To Mpo-
UCXOIUT IpHU HaXXaTUU KJIaBUIIKM TAB B MHOIOCTPOYHOM
AJIEMEHTE YIIPaBJICHUsI: BBOAMUTCS 3HAK TAOYJISIIUU B TEK-
cToBoM Tosie wiu (GOKyC BBoJa B (hopme mepemeniaercs
K CICAYIOIIEMY DJIEMEHTY YIPaBJICHUS B IOCJIE€HOBATECIIb-
HOCTH IIEPEXO0JI0B

Lines

[Tony4aer wim 3aa€T CTPOKU TEKCTA B AJIEMEHTE yNpaBJe-
HUg «TekcToBOE 10J1E)

Multiline

HonyqaeT WK 3a4a€T 3HAYCHUC, ITIOKA3bIBAOIICC, ABJISACTCS

JIn I[aHHblf/'I OJICMCHT YIIPpABJICHUA MHOI'OCTPOYHBIM
TextBox

PasswordChar

[Tonyyaer wiu 3a7aeT 3HaK, UCIIOIb3yEMbIN SISl MACKHPOB-
KM 3HAKOB IapoJisd, BBOJAUMBIX B OJHOCTPOUYHBIN 3JIEMEHT
YIPABJIEHHS TextBox

ReadOnly

HonyqaeT WJINM 3a4ac€T 3HAYCHHUC, YKA3bIBAIOLICC, ABJISACTCA
JIM TCKCT B TCKCTOBOM II0JIC JOCTYIIHBIM TOJIBKO IJIsI YTC-
HUA

ScrollBars

IlonyqaeT HIN 3a4aCT 3HA4YCHHC, ITOKA3bIBAIOIICC, KAKHC
IMOJIOCBHI MPOKPYTKH JOJDKHBI IMPHUCYTCTBOBATH B MHOI'O-
CTPOYHOM JJICMECHTC YIIPABJICHUA TextBox

Text

ITonyyaer nnm 3agaer TEKYLIUW TEKCT B TEKCTOBOM IIOJIE
TextBox

TextAlign

HonyqaeT WJIN 3a4acT CI1oco0 BbIpABHHBAHUA TCKCTA
B DJICMCHTC YIIPABJICHHUA TextBox

1.1.2.2 Memoowt aniemenma ynpasnenus Textbox

OcHOBHBIE METO/IbI 00BEKTA Textbox OTOOpa)keHbI B TabmuLe 1.5

Tekct, oToOpakaemblil B 2JIEMEHTE YNPABIICHUS, COJEPKUTCS B CBONCTBE
Text. [Io ymMo4aHu0 B TEKCTOBOM 10JIE MOKHO BBecTH 110 2048 3HakoB. Eciu
CBOMCTBY Multiline NPUCBOUTH 3HAYEHHUE true, 3TO MO3BOJIUT BBOJIUTH 10 32
KiJ100alT Tekcta. CBOMCTBO Text MOXET OBITh YCTAHOBJIEHO B OKHE «CBOM-
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textbox.acceptsreturn.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textbox.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textboxbase.acceptstab.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textboxbase.lines.aspx
http://msdn.microsoft.com/ru-ru/library/12w624ff.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textbox.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textbox.passwordchar.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textbox.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textboxbase.readonly.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textbox.scrollbars.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textbox.aspx
http://msdn.microsoft.com/ru-ru/library/a19tt6sk.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textbox.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textbox.textalign.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textbox.aspx
http://msdn.microsoft.com/ru-ru/library/a19tt6sk
http://msdn.microsoft.com/ru-ru/library/12w624ff
http://msdn.microsoft.com/ru-ru/library/a19tt6sk

CTBa» BO BpeMsl pa3pabOTKH, NPOrPAMMHBIMH CPEACTBAMU BO BPEMs BBIIOJIHE-
HUs WIN B PE3yJIbTATE BBOJA JAHHBIX II0JIb30BATEIEM BO BPEMS BBIIIOJIHEHHUS.
Tekyl1iee cogep>KkuMoe TEKCTOBOTO MOJISI MOXKET OBITh MOJIYYEHO BO BpEMS
BBITIOJIHEHUS ITyTEM CUATHIBAHUS 3HAYECHUS CBOMCTBA Text.
B cnenyromem nmpuMepe Koaa TEKCT MMOMENIAETCA B AJIEMEHT yIPABICHUS
BO BpeMs BbinmosnHeHUs. [lponenypa InitializeMyControl HE BBIIIOJHSAETCA
aBTOMAaTUYECKH, OHA JIOJKHA ObITh BbI3BaHA.

private:

void InitializeMyControl ()

{

// 3anuce mexcma 6 snemenm ynpasnenus TextBox, umerowezo umsa TextBox1.
textBox1l->Text = "3T0 sjuemeHT ynpabJjeHusa TextBox.";

}

Tabnuya 1.5 — OchosHnvie memoovl Text Box

Ha3zBanmue
veTona Onucanue MeToaa

AppendText J1o0aBsieT CTPOKY K COJIEPKUMOMY TEKCTOBOTO PJIEMEHTA
yIpaBJICHUS

Clear VY nansieT u3 TEKCTOBOTIO MOJI BCE €r0 COAEPKUMOE

Copy Konupyer Tekyiiee BbIIEIEHHE TEKCTa B DJIEMEHTE
yIpaBJICHUS, OJJICPKUBAIOIIEM PEIAKTUPOBAHUE TEKCTA

CreateGraphics | 3a1aeT 0O0BEKT Graphics JJIsI DJIEMEHTA YIPaBICHUS

cut [Tepememaer Tekymuii BBIOOP U3 TEKCTOBOr'O TOJISI B OY-
(dhep oOmena
Vka3pIBaeT, 4YTO 3HAUYCHME CBOMCTBA SelectionLength

DeselectAll

paBHO HYIIO AJid OTMCHBLI BBIACJICHHA CHMBOJIOB B OJJIC-
MCHTC YIIPABJICHHU A

Dispose ()

OcBOOOXKAAET BCE PECYPCHI, UCTIOIB3yEMbI€ 00BEKTOM

Focus 3anaer Gokyc BBOJA DJIIEMEHTA YIIPaBICHUS

Hide CKpBIBaET JEMEHT YIPaBJIEHUS OT MOJIb30BATEIS

Paste () 3aMeHsIeT TEKYLU BBIOOP B TEKCTOBOM II0JIE COJEPIKH-
MbIM Oyhepa oOMeHa

Select() AKTUBHUPYET JIEMEHT YIIPaBJICHUS

SelectAll Bri6upaer Bech TEKCT B TEKCTOBOM T10JI€

Show OToOpaxaer 3JeMEHT yNpaBJIE€HU JIJIS IOJb30BaTEIs

Undo OTMEHSIET TIOCHENHIOK  ONEPALMI0  PEIAKTUPOBAHUSA

B TCKCTOBOM IIOJIC

1.1.2.3 Cobwvimus snemenma ynpasnenusi TextBox .OCHOBHBIE COOBITHUS
aIIeMEeHTa yrpaBieHus TextBox oroOpaxeHsl B Tadmuie 1.6.
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.show
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.textboxbase.undo

Tabnuya 1.6 — Ochosnwvie coovimus TextBox

Ha3zBanmue coObITHA Onucanue coObITHS
GotFocus CoOnITHE, BOSHHUKAIOIIEE B MOMEHT aKTUBU3AlIMU OKHA
LostFocus CobbITHe, BOZHHKAIOLEEe B MOMEHT NoTepu (hokyca
CoOnITHE, BOBHHUKAIONIECE B MOMEHT JABM)KCHHS HaKH-
KeyDown o
MAaeMOH KJIaBUILIA BHU3
CoObITHE, BO3HUKAIOIIEEC IIPU €p)KaHUM Ha)XaTou
KeyPress i m puyacep
KJIAaBUIIIH
KeyUp CoObITHe, BO3HHMKAIOIIEE MPU OTMYCKAHUU HaXaTON
KJIAaBUIIIH
CoObITHE, BO3HHUKAIOIIEE ITPU U3MEHEHHUH, T00ABICHUH

W YAAJICHUN O4YCPCAHOI0 CMMBOJIA B I1IOJIC BBOJIA

PaccmoTpum mpumep MCHONB30BaHUS COOBITUS KeyDown JJIsL OIpenese-

HHA THIIAa CUMBOJIa, BBEACHHOT'O B 3JICMCHT YIIPAaBJICHU .

// Byneso 3nauenue flag ucnonvsyemcs 011 onpeoenenus CUmM8oad, OMIUYHO20 OM YUCIA
private:
bool nonNumberEntered;

// Obpabomxa coovimust KeyDown 0151 onpedenenus cumgona, 66e0eHH020 8 d1eMeHN YNPAGIeHUs.
void textBoxl KeyDown (Object”, System: :Windows: :Forms:
:KeyEventArgs” e )

{

// [puceausaem 3nauenue nepemennou flag pasnvim false

nonNumberEntered = false;

// Onpedensiem, 6718emcsi iu 66e0CHHbIL CUMBOT HUCTIOM, 66e0CHHbIM C 8EPXHEN YACMU KIABUANTYPbL
if ( e->KeyCode < Keys::D0 || e->KeyCode > Keys::D9 )

{

// Onpedensiem, s611emcs U 68E0eHHbIL CUMBON HYUCIOM, 88C0CHHbIM C YUPDpPosol uacmu

K1a8Uamypbl
if (e->KeyCode<Keys: :NumPadQ| |e->KeyCode> Keys::NumPad9)

{

// Onpedensiem, a61s1emcs iU 66e0eHHbIU CUMBO] CUMBOIOM Backspace

if ( e->KeyCode != Keys::Back )
{

// Beeden neyugposoii cumeon

// Yemanasnusaemcs flag 6 true u ananuzupyemces 6 coovimuu KeyPress
nonNumberEntered = true;

}
}

// Ecnu knasuwa Shift naxcama, 2mo He yucio
if (Control::ModifierKeys == Keys::Shift) {
nonNumberEntered = true;
}
}
// Omo cobvimue npoucxooum nocie coovimusi KeyDown u modxcem 6vimb UCnonb308aHo 0is
npeoomepaujenus 66004 CUMBOI08  deMeHm YNPasIeHUs
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void textBoxl KeyPress (Object”, System::Windows: :Forms:
:KeyPressEventArgs” e )

{
// I[Iposepsiem flag, ycmanosnennwiii 6 coovimuu KeyDown
if ( nonNumberEntered == true )

{

// [lpexpawaem 6600 HeUUCI08020 CUMBOIIA 8 dNlEMEHM YNPABTIEHUS
e->Handled = true;

}

1.1.3 nemenm ynpasnenua Button

DNEMEHT YIpaBlieHUsI Windows Forms Button (KHOIKA) CIYXKHUT VISl BbI-
TOJIHEHHUS JIEVCTBUA C MOMOILBIO MbIIKA. Ha 3yiemenrte ympaBieHuss Button MO-
KET OTOOpaKaThbCs KaK TEKCT, TaK U PUCYHOK. Eciy HaxkaTh KHOMKY, OHA BbI-
[JISIAUT TaK, CJIOBHO OHA Hakarta W ornyuieHa. [Ipu HaxaTuu Ha KHONKY BbI3bI-
BaeTcsi 00paboTUMK COOBITUI Click. B 0OpaboTuuk coOBITHI C1ick momera-
€TCA KO/, OTBEUAIOUIM 32 BHINIOJIHEHUE HYKHOTO JEUCTBUS.

Tekct, oToOpaXkaroIIuiics Ha KHOIKE, COJIEPIKUTCSI B CBOMCTBE Text. Ec-
JIA TEKCT MPEBBIIIACT IHUPUHY KHOIKH, OH MEPEXOAUT HA CIEAYIOLIYIO CTPOKY.
OpmHako eciu BBICOTA DJIEMEHTA YIPABIEHUS HE MOXKET U3MEHSThCS, TEKCT 00-
pe3aercsi. CBOMCTBO Text MOXKET COAEPKaTh KJIABUILLY TOCTYIA, YTO MO3BOJISIET
MOJIb30BATEIII0 BBIMOJHATh JCHCTBUE, AHAJIOTMYHOE IIEIYKY 3JIEMEHTa YIpaB-
JICHMS, HA)XKaB KJIABUINY ALT OJIHOBPEMEHHO C KIJIABHILEH AOCTyna. BHemHuin
BH/JI TEKCTA YNPABJISETCS CBOMCTBOM Font M CBOMCTBOM TextAlign.

B snemente ympaBieHuss Button MOXHO TaKKe OTOOpakaTb PUCYHKHU
CHOMOHHJOCBOﬁCTBImageI{ImageList

1.1.3.1 Ceoticmea snemenma ynpaeienus Button

OCHOBHBIE CBOMCTBA AJIEMEHTA YIPABJICHHS Button OTOOpPaKEHBI B Tadswe 1.7

Tabnuya 1.7 — OcHosmbie ceolicmeéa Button

Ha3zBanue “
N Onucanue cBONCTBA
CBOMCTBA
1 2
Bo3Bpamiaer wiu 3amaer rpaHuibl KOHTEHHEpa, ¢ KOTOPBIM
Anchor CBsI3aH 3JICMCHT YIPABJICHHS, U ONpPEACIsIeT CIoco0 M3MEHe-
HUS pa3MEpOB AJIEMEHTA YIPABIICHUS MPU U3MEHEHUU pa3Me-
POB €ro POJAUTENHCKOr0 JIEMEHTA
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.click
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.click
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.text
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.text
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.anchor

IIpooonscenue madruyol 1.7

1

2

AutoEllipsis

[Tonyuaer wiu 3amaeT 3Ha4YEHUE, YKa3bIBalo-
niee, oToOpakaercsi M 3HaK MHOroTouus (...)
B MPAaBOM YIJIy d3JIEMEHTa yMpaBieHUs, 000-
3HAYAIOUIUN, YTO TEKCT JIEMEHTa yIpaBICHUS
BBIXOUT 3a MPeJebl YKa3aHHOU JIJIMHBI 3TOTO
AJIEMEHTa

AutoSize

HonyqaeT HIIK 3a1aCT 3HAYCHHC, YKAa3bIBAlO-
mee, OCHOBAHO JIM M3MCHCHHC Pa3MCpOB 3JIC-
MCHTA YIIPABJICHHA HAa €TI0 COACPIKNMOM

Capture

BosBpamaer wnM 3amaer 3Ha4YCHHE, OIpeEne-
Jsiolee, Obla JIM MbIIIb 3aXBay€Ha 3JIEMEH-
TOM YIIPaBJICHUS

DialogResult

BosBpamaer unu 3amaer 3HaueHue, BO3Bpalla-
€MO€ B POAUTEILCKYI0 (OpMY MPU HAXKATUU
KHOIIKH

Dock

Bosspamaer win 3agaer rpaHunbl dJIEMEHTa
YOpaBJEHUsI, NPUKPEIUICHHBIE K €ro poau-
TEIBCKOMY JJIEMEHTY YIPaBJICHHUs, U OIpere-
JSeT Coco0 M3MEHEHUs pa3MEpOB AJIEMEHTA
YOPaBJIEHUS C €T0 POAMUTEIBCKUM JJIEMEHTOM
YIPaBJICHHUS

FlatAppearance

Bo3Bpaiaer BHEMIHWNA BUJ TPaHUIl U IIBETA,
UCIIOJIb3YEMbIE ISl OMPEACICHUSI COCTOSHMS
(bnaxxka ¥ COCTOSIHUE MBIIIIH

FlatStyle

[Tonywaer win 3aiaeT IIOCKUKA BHEIIHUN BUJ
JUIS. KHOIIKH

Image

[Tonyuyaer unu 3amaer u300pakeHue, oroopa-
KAEMOE€ B KHOTIKE

ImageAlign

[Tomygaer wiu 3aaeT BIpaBHUBaHUE M300pa-
YKEHHS B KHOIIKE

ImageIndex

[Tonyyaer wunu 3amaeT 3HAYEHUE MHJCKCA
COUCKa H300pakeHWl g Hu300paKeHwus,
oTOOpakaeMoro B KHOIIKE

TabIndex

BosBpamaer wunu 3amaer IMOCIEL0BATEINb-
HOCTh IIEpEeX0Ja DJJIEMEHTAa yIPaBJICHUS
BHYTPU KOHTEHHEpPA

TabStop

[Tonyyaer wim 3amaer 3HaYEHUE, MOKA3BIBAIO-
1iee, MOXKET JIM MOJIb30BaTeNlb NepeBecTH (Po-
KyC B JAHHBIA AJIEMEHT YIpaBJEHUSI MPH TO-
MOIIH KJIABUIIN TAB

TextImageRelation

[Tomyyaer uinm 3aaeT METAIOJIOKEHUE TEKCTa
¥ N300paX€HUsl OTHOCUTEIBHO JIPYT Apyra
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.buttonbase.autoellipsis
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.buttonbase.autosize
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.capture
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.button.dialogresult
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.dock
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.buttonbase.flatappearance
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.buttonbase.flatstyle
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.buttonbase.image
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.buttonbase.imagealign
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.buttonbase.imageindex
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.tabindex
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.tabstop
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.buttonbase.textimagerelation

IIpooonscenue madruyol 1.7

[Tonyyaer wim 3a1aeT 3HaYEHUE, KOTOPOE yKa-
3BIBACT, JOJKEH JIM MEPBBIM 3HAK, CIEAYIOIIUN
3a 3HAKOM amrepcanaa (&), UCMOJIb30BaThCs
KaK MHEMOHHYECKHI KJIIOY 3JIEMEHTA

UseMnemonic

[Tonyyaer uiu 3a7aeT 3HaYCHUE, KOTOPOE yKa-
3BIBACT, JODKCH JIn ()OH PHCOBATHCA C WC-

UseVisualStyleBackColor .
ITOJIB30BaAHHUECM CTHIICHU Oq)OpMJ'IeHI/I}I (eCJ'II/I OHH

MO/11IEP>KUBAIOTCS)
[Tonyyaer win 3amaeT 3HA4YEHUE, YKa3bIBalo-
Visible mee, OTOOPaKAIOTCS JIU DJIEMEHT YIpaBICHUS

M BCC €T0 JOYCPHUC DJICMCHTHI YIIPABJIICHUS

1.1.3.2 Memoowi snemenma ynpasnenus Button

OCHOBHBIE METO/IBI JIEMEHTA YIPABJIEHUsI But ton OTOOpaXkeHbI B Tabmuile 1.8

Tabnuya 1.8 — Ocnosnvie memoowvl Button

HasBanue merona Onucanue Meroaa
Hide CKpBIBAET IEMEHT YIIPABIEHUS OT IOJIb30BATENS
Focus 3agaer (POKyC BBOJA DJIEMEHTA YIIPABJICHUS
Select() AKTHUBUPYET 2JIEMEHT YIIPaBICHUS
Show OTtoOpakaeT 271€eMEHT YIpaBICHUs Ul 0Ib30BATEIs

1.1.3.3 Cobvimus snemenma ynpaesnenus Button

OcHOBHBIE COOBITHSI 27IEMEHTA YIPABJICHHS Button OTOOpaykeHbI B Tabmiie 1.9

Tabnuya 1.9 — Ocnosnvie cobbimusi Button

HazBanmue
Onucanue coObITUA
coObITHS
Click ITporcxoauT npu MEITYKE AIIEMEHTA YIIPABICHUS
Enter IIponcxoauT npu BXOJA€E B 3JIEMEHT yIIPABJICHUS
MouseHover [Ipoucxoaut, Korga yKasarellb MBIIIM  3aJI€PKUBACTCS
Ha DJIEMEHTE YIPaBJICHUS
IIpoucxoauTt, Korjga ykas3aTellb MBIIIM IOKHWIAET 3JIEMEHT
MouseLeave p AUT, fa yK A
YIIPaBJIECHUS
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.buttonbase.usemnemonic
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.buttonbase.usevisualstylebackcolor
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.visible
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.hide
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.focus
http://msdn.microsoft.com/ru-ru/library/7wt11hea
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.show
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.click
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.mousehover
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.mouseleave

Yaie Bcero 3JI€eMEHT yIpaBJIEHUs Button B Windows Forms HCIIONb3Y-
eTcsl sl BBIOJTHEHUS! KaKOW-JIM0O0 MPOrpaMMbl IIPY HAXKATUX KHOIIKU.

[Ilen4ok s1eMeHTa YIpaBiIEHUS Button BBI3BIBAET TAKKE HEKOTOPBIE
prTHeCO6HTHﬂ,HaHpHMepDknweEnter,MouseDownIlMouseUp.ECHHTpe6y-
eTCsl BIIOKUTh 00pabOTYMKN COOBITUI /1711 TAKUX COOBITUM, CBS3aHHBIX C OCHOB-
HBIM, HY)KHO YO€IMTbHCA, YTO UX JEHCTBUS He KOH(muKTyoT. Hanpumep, eciu
Ha)KaTUE KHONKU YAAJISET CBEJICHUS, BBEICHHBIC IMOJIb30BATEIIEM B TEKCTOBOE
110J1€, IPY HABEJACHUM yKa3aTelsl MbIIIM Ha KHOIIKY HE JOJKHA NOSIBIIATHCS IO~
CKa3Ka C HECYILECTBYIOIINMHU CBEICHUSIMMU.

Ecnu aBaXkapl MEIKHYTh 3JIEMEHT YIIPaBICHUS Button, KaXKIbIM LIEITUOK
Oyner oOpabaThIBaThCA OTIEIBHO; APYTUMHU CIOBAaMH, 3TOT AJIEMEHT yIpaBiie-
HUS HE TIOJIIEP>)KUBAET COOBITHE IBOMHOIO IIETYKA.

[Ipumep. s Toro, yToObI MPU HAXKATHH HA KHOMKY MOSBHIIOCH COOOIIIE-
HUE, HeOOXOIMMO HaIKUCaTh CIEAYIOUIMI 00padOTYUK COOBITHS Click KHOIKH

C HIMCHEM Buttonl.
private:
void buttonl Click(System::0bject ”~ sender,
System: :EventArgs © e)

MessageBox: :Show ("buttonl HaxaTa");

1.1.4 Dnemenm ynpagnenua ListView

B anemenTe ympaBiieHus Windows Forms ListView OTOOpa)aercs CIU-
COK 3JIEMEHTOB €O 3HaukaMu. [IpencraBieHue B BUJI€ CIIUCKAa MOXET MUCIOJIb30-
BaThCsl JUIsl CO3JIaHUSI TIOJb30BATENILCKOTO MHTEp(delica, aHAIIOTMYHOTO TPAaBOM
00/1aCTH OKHA Windows Explorer

JI71st 5TOTO AIIEMEHTa yIpPaBIICHUS TPETYCMOTPEHO YEThIPE peKUMa Tpei-
CTaBJICHUsI: LargeIcon (KPYIHBIC 3HAYKH), SmallIcon (MEJIKHE 3HAYKH), List
(ciMcok) U Details (Tabnuna). B pexume LargeIcon pAIOM C TEKCTOM 3Je-
MEHTOB OTOOpaXaroTCsl KPYITHbIE 3HAUKH; €CITU JIEMEHT YIIPABJICHHS JOCTaTOY-
HO OOJBIION, AJIEMEHTHl TOSBISIIOTCA B HECKOJBKUX cTonOmax. Pexum
Smalllcon aHAJIOTHYEH NPEIbIAYIIEMY, 332 HCKIIOYEHHEM TOro, 4To OToOpa-
KAlOTCAd MeEJNKUE 3Haukh. B pexume List oTOOpa)karoTcs MeEJIKHE 3HAuKH,
HO BCerJa B OJHOM cToJiOle. B pexkume Details BIEMEHTHI OTOOpakaroTCs
B HECKOJIBKHUX CTOJIOIAX.
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1.1.4.1 Ceoticmea snemenma ynpaeienus ListView

OCHOBHBIEC CBOMCTBA »dJIEMEHTA YHOpaBJICHUsSI ListView 0T06pa}KCHBI

B Ta0mune 1.10

Tabnuya 1.10 — Ocnosnvie ceoticmea ListView

Ha3Banmue .
. Onucanue cBoiicTBa
cBoOiicTBa
Items [Tomy4gaeT KOJIJIEKIIMIO, COJEPXKAIIYI0 BCE DJIEMEHTHI
B JJAHHOM DJICMEHTE YIIPaBICHUS
SelectedItems | HOTYHAeT SICMEHTHI, BBIOpaHHBIE B JJAHHOM JJIEMEHTE
YIpaBJICHUS
: Bo3sBpamaer win 3agaeT 3Ha4YCHHE, yKa3bIBAIOIIEe, BO3-
MultiSelect pail a > YK mee,
MO>KEH JIM BEIOOP HECKOJIBKUX DJIEMEHTOB
Bo3sBpamaer nim 3agaet 3Ha4YCHHE, yKa3bIBaroIiee, OyaeT
CheckBoxes 7Y B JAaHHOM DJIEMEHTE yMpaBIICHUS OTOOpakaTbes ¢iia-
KOK PSIJIOM C KaXKIbIM JIEMEHTOM
Bo3Bpamaer win 3amaer cmucok Imagelist, COMOCTaB-
StateImageList | jieHHBI C yCTaHABIMBAEMbIMH MPHIIOKEHUEM COCTOSHU-
SIMH B 3TOM DJIEMCHTE YIIPABJICHUS
Activation Bo3sBpaiaer wim 3a1aeT THIT ISHCTBUS, KOTOPBIN JTOJKCH
BBITIOJTHUTH TTOJIH30BATENb JIJIS aKTHUBAITUHN DJIEMEHTA
Bo3Bpamaer niam 3amaeT 3HaueHWE, yKa3bIBAOIIEe, MPH-
HotTracking HUMAET JIM TEKCT dJIEMEHTa WIH MojdJieMeHTa hopMmy T'u-
NIEPCCHUIKY, KOT/Ia Ha HEr0 HAaBOJAUTCS YKa3aTellb MBIIIH
Bo3Bpaiaer unu 3amaer 3HaueHue, MOKasbiBaroniee, Oy-
CridLines OyT W BHUIHBI B DJEMEHTE YIPaBICHUS JIMHAH CETKH
MEXIy CTPOKAMU U CTOJIOIAMHU, COAEPKAIUMHU dJIEMEHTHI
Y TIOJIPJICMEHTBI
Bo3sBpaiaer unu 3a1aet 3HaueHHE, YKa3bIBAIOLIEe, MOXKET
. JIU TI0JTh30BaTEIh M3MEHSATH METKH JJICMEHTOB B JaHHOM
LabelEdit A
AJIEMEHTE ympaBlieHus (HaJ0 MIETKHYTh TEKCT JJIEMEHTA,
YTOOBI MIEPEBECTH €TI0 B COCTOSTHUE PETAKTHUPOBAHIS )
[Tomy4aeT KOJUIEKIINIO 0OBEKTOB ListViewGroup, Ha3HA-
Groups

YEHHYIO DJIEMEHTY YNPABICHUS

1.1.4.2 Memoowi snemenma ynpasnenus ListView

OCHOBHBIE METOJIBI

B Tabmmre 1.11

AJIEMEHTa YIPaBJICHUS ListView OTOOpa’KEeHbBI
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.listview.checkboxes
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.listview.stateimagelist
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.imagelist
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.listview.activation
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.listview.hottracking
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.listview.gridlines
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.listview.labeledit
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.listview.groups
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.listviewgroup

Tabnuya 1.11 — OcHoénble MemoObl ListView

Ha3zBanue merona

Onucanue Meroaa

YI[EUIHCT BCC JJICMCHTHI U CTOJ'I6I_IBI N3 AAaHHOI'O 3JIC-

Clear
MEHTA YIIPaBJICHUs
Contains [lomydaer 3HaueHUeE, MTOKA3bIBAIOLLEE, ABIIACTCS JIU yKa-
3aHHBIN 2JIEMEHT YIPABIICHUS JOYEPHUM DIIEMEHTOM
CreateGraphics 3amaer 00BEKT Graphics ISl JIEMEHTA yIIPaBICHUS
BeginUpdate 3anpemaer IPOPUCOBKY  AJIEMEHTA  yHPABJIECHUS
10 BbI30Ba METOJAa EndUpdate
Bo0300HOBIsI€T MPOPUCOBKY 3JIEMEHTA YIIPaBJICHUS
EndUpdate CIHCKa TMOCIe TOro, Kak OHa ObUIa MPUOCTAHOBJICHA
METOOOM BeginUpdate
Hide CKpBIBAET JIIEMEHT YNPABJIEHUS OT NOJb30BATEIIS
Select() AKTHUBHUPYET DJIEMEHT YIIPaBICHUS
SelectNextControl | AKTUBUPYET CIACAYIONIUN 3JIEMEHT YIIPABICHHUS
Show OT0oOpakaeT 3JeMEeHT yHpaBIeHUs AJIsl OJIb30BaT eI
Sort CopTupyer 271€MEHTHI B IPEICTABICHUY CITACKA
Update BbI3pIBaeT NepepUCOBKY JIEMEHTOM YIPABJIEHUS He-

JOIYCTUMBIX 001acTel KIIMEHTCKON 00J1acTh

1.1.4.3 Cobvimus snemenma ynpasienus ListView

OcHoBHBIE COOBITHSA DBJEMEHTa YHOpaBJICHUs ListView OT06pa)KeHI>I

B TaOmure 1.12.

Tabnuya 1.12 — Ocnosuvie cobbimus ListView

Ha3zBanue coObITHSA

Onucanue coobITHS

Click [IponcXoauT NpH NIETYKE AIEMEHTA YIPAaBICHHUS
ItemActivate ITpoucxoauT pu aKTUBU3ALUU DJIEMEHTA

IIpoucxomurt npu U3MEHEHUU TOSTHUS KK
ItemCheck pOHCXON pH U3MCHE COCTO (uaxkka

3JICMCHTA

[Iponcxoautr npu HABEAECHUM YKa3aTels MBIIIU
ItemMouseHover P a p a y

Ha 3JICMCHT

ItemSelectionChanged

[IpoucxoauT mpu U3MEHEHUU COCTOSHUS BbIOOpA
DJIEMEHTA

Validated

[IporcxoauT Mo 3aBEpUICHUH MPOBEPKU AIEMEHTA
yIPABJICHHUS

Validating

[Ipoucxonut mpu NpoBEpPKE FIEMEHTA YIPaBICHUS
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http://msdn.microsoft.com/ru-ru/library/system.drawing.graphics
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.listview.itemselectionchanged
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.validated
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.validating

OCHOBHBIM CBOMCTBOM 3JIEMEHTA YNPABICHUS ListView SBISETCA CBOM-
CTBO Items, COJAEpXAIIEE DJIEMEHTHI, OTOOpaKaeMble PJIEMEHTOM YIpPaBICHUS.
CBOICTBO SelectedItems COJEPAKHUT KOJUICKIHUIO 3JIEMEHTOB, BBIOPAHHBIX
B HACTOAIIMM MOMEHT B JJIEMEHTe YyIhpaBieHus. Eciu mis  cBoicTBa
MultiSelect 3aJaHO 3HAYEHHE true, MOJIB30BATEIb UMEET BO3MOKHOCTH BBI-
OpaTh HECKOJIbKO 3JIEMEHTOB, HAaNpPUMEP, MEPETAlIUTh Cpa3y HECKOJbKO 3Jie-
MEHTOB B JAPYrOW 3JIEMEHT YIpaBieHUs. Eciu 11 cBoMCTBa CheckBoxes 3aJa-
HO 3HAYCHUE true, B DJIEMEHTE yNPaBJIEHUA ListView PAIOM C DJIEMEHTAMHU
MOTYT OTOOPaXKaThCs (ITAKKH.

CBOMCTBO Activation ONPEAETSET THUIl JCUCTBUS, KOTOPOE HOJKEH BbI-
MOJIHUTD TOJIb30BATENb, YTOOBI aKTUBUPOBATH DJIEMEHT B CIUCKE. BO3MOKHBIE
BapMaHThI. Standard, OneClick U TwoClick. AxTuBaimsg OneClick O3Hayacr,
YTO JJIsI aKTUBAIIMM dJIEMEHTa TpeOyeTcs cleiaTh OJUH IIenuok. Jljis akTuBa-
UM TwoClick TpeOyercs, YTOObI MOJIb30BATENb JABAXK/IbI IIEIKHY aKTUBUPYE-
MbII 3JI€MEHT; OJMHOYHBIN IIETYOK U3MEHUT LIBET TEKCTa AjaeMeHTa. JJ1s akTu-
BallMU Standard TpeOyeTCs, UTOOBI MOJIL30BaTENb JBAXKAbl IIEIKHYJ aKTHUBU-
PYEMBII1 JIEMEHT, HO BHEITHUIN BUJI JIEMEHTA MPU 3TOM HE U3MEHSETCS.

DJIEMEHT YINpaBJICHUS ListView TakKe MOAACPKUBACT BU3yalIbHbIE CTU-
JU U Jpyrue BO3MOXKHOCTH, TpenoctaBisiembie mmiaTdopmoit Windows XP,
BKJIIOYAsl TPYNIUPOBAHUE, MO3aUYHOE MPEJCTABICHUE U METKHU BCTABKHU.

1.1.5 nemenm ynpaenenua RadioButton

DJIeMEHT ymnpaBjieHus Windows Forms RadioButton (MepeKIro4aTehb)
obecrieurBaeT BBHIOOpP W3 ABYX WM 0ojiee B3aMMOUCKIIOYAIOUINX BapHUaHTOB.
OyHKIUYU TIepekioyaTeneii U (PpraxkoB MOryT TOKa3aThCsl CXOKUMU, HO MEXKITY
HUMU €CTh Ba)XXHOE OTJIMYME: B CIy4yae NEpEeKITIoYaTelisl MOiIb30BaTeIb MOXKET
BBIOpATH JIITG OAWH BapuaHT. OmHaKko GIakKKOB MOXKHO BRIOpATh J1t000€ KOTH-
yecTBO. Ormpenensis Tpylily 3HAYeHWM Mepekitoyaress, pa3padoTuuk (QOopMbl
npejjiaraeT Mmojb30BaTeNi0 HAaOOp BapUAHTOB, U3 KOTOPBIX MOXKET OBbITh 3aJaH
OJIMH Y TOJIBKO OJIMH.

IIpn 1menuke »>3JI€MEHTa YNpaBleHUs RadioButton, €ro CBOWCTBY
Checked MPUCBAMBAETCS 3HAYEHUE true W BBI3BIBACTCS 0OPaOOTUUK COOBITUI
Click. Ilpm m3MeHeHUM 3HAYEHUS] CBOMCTBA Checked MPOUCXOAUT COOBITHE
CheckedChanged. Eciu cBOMCTBO AutoCheck UMEET 3HAUYEHUE true (MPUHH-
MaeTcsi MO0 YMOJYaHHUIO), TO TMPHU BBHIOOPE OMHOTO 3HAYEHMS MEPEKII0YaTeNs
OCTaJIbHbIE 3HAYEHMs TPYIIbI aBTOMAaTHYEeCKU cOpachiBatoTca. OOBIYHO 3TOMY
CBOMCTBY MPHUCBAUBAIOT 3HAYEHUE false TOJNBKO B TE€X CIyyasdx, KOrjaa B KOJE
NpeIyCMOTPEHa MPOBEpPKa TOMYCTUMOCTH BBIOPAHHOT'O BapuaHTa MepeKiIoya-
Tens. TeKcT, CBSI3aHHBIM C ATUM 3JIEMEHTOM YIpaBJIEHUS, 3a/1a€TCS CBOMCTBOM
Text, KOTOPOE TAKXKE MOXKET OMPENENATh KIaBUIIN ObICTporo noctyna. KinaBu-
1a JOCTyna MO3BOJISIET MOJIb30BATENIO HIEIKHYTh APYTrOd 3JE€MEHT yIpaBIeHHUS,
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HCIIOJIB3YyA COYCTAHUC KIIaBUIIU ALT H SaﬂaHHOﬁ KJIaBHUIIIH. DJIEMEHT YIipaBJic-
HUA RadioButton MOXET BBIINIIACTh KaK KHOIIKA KOMAaHIbI, KOTOpasd 0T06pa-
JKACTC KaK HaXaras IIpu BBI6paHHOM SHAYCHUHN IICPCKIOYATCIIsA, CCJIU CBOU-
CTBO Appearance HUMECT 3HAYCHUEC Button. B NEPCKIIOYATCIAX MOXKHO TaKXKC
oToOpakaTh PUCYHKH C IIOMOIIBIO CBOMCTB Image U Imagelist.

1.1.5.1 Ceoticmsa snemenma ynpaeienus RadioButton

OCHOBHBIE CBOICTBA AJIEMEHTA YNpPaBIEHUsI RadioButton OTOOpPaXKEHBI
B Tabnuue 1.13

Tabnuya 1.13 — OcHnosnvle ceoticmea RadioButton

Ha3Banue .
N Onucanune cBOMCTBA
CcBOiicTBa
[TomydaeT unm 3amacT 3HAYCHHE, OINPEACIAIONICe BHEITHUN
Appearance y a ’ pel m
BUJI IICPCKIIIOYATEIS RadioButton
[Tonyuaer wiu 3amaeT 3HaYEHUE, MTOKa3bIBaoIIee, OyIeT JIu
AutoCheck aBTOMATUYECKU U3MEHSATHCS 3HAUEHHE Checked M BHEUIHUM
BHJI DJIEMEHTA YIIPABJICHMUSI, KOTJ1a OH BRIOMPAETCS 1IETYKOM
Image [Tony4aer wim 3a1aeT n300pakeHre, 0TOOpakaeMoe B KHOIIKE
. IT T WIH T CBOMCTBO I L] K
ImageList oJly4aeT WJIM 3aJ1aeT CBOWCTBO Imagelist, CoOJepIKaliee
n300paxeHrne Image, OTOOPAKEHHOE B KHOTIKE
Checked [Tonyuaer wim 3ajaeT 3HaYCHHE, TMOKa3bIBaKoIIee, BhIOpaH
JIY JJAHHBIN 2JIEMEHT yNpaBJICHUS

1.1.5.2 Memoowl snemenma ynpasienus RadioButton

OCHOBHBIC METOJBI 3JIEMEHTa YIPABJICHHS RadioButton OTOOpPaKEHBI
B Tabmure 1.14.

Tabnuya 1.14 — OcnoeHvle memoObl RadioButton

Ha3zBanue meroaa Onucanue MeToaa

[Tonydaer 3HaueHHe, OKA3BIBAIOIIICE, SIBISIETCS JIU yKa-
3aHHBIN 2JIEMEHT yNPaBJICHUS JOUCPHUM DJIEMEHTOM
CreateGraphics | 3agaer 00BEKT Graphics AJsl DJIEMEHTA YIPaBICHUS
Focus 3amaet GoKyC BBOJIa DJIEMEHTA YIPABJICHUS

Onpenensier, sSABISETCS JIM CUMBOJ BXOJHBIM CHMBOJIOM,
KOTOPBIN PACIIO3HAETCS AJIEMEHTOM YITPaBIICHUS
Onpenensier, sIBAsSETCS JIM 3aJaHHas KJIaBUIIa OOBIYHON
IsInputKey KJIABUILIEW BBOJA WIM CHEHHAIBHOW KIJIABUIIEH, HYXIa-
IOIIICHCS B TIPEIBAPUTEIBLHON 00paboTKe

Contains

IsInputChar

25


http://msdn.microsoft.com/ru-ru/library/system.windows.forms.radiobutton
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.radiobutton.appearance
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.appearance
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.buttonbase.image
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.buttonbase.imagelist
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.contains
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.creategraphics
http://msdn.microsoft.com/ru-ru/library/system.drawing.graphics
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.focus
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1.1.5.3 Cobvimus snemenma ynpaenenus RadioButton

OcHOBHBIC COOBITHS DJIEMEHTA YMPaBICHUS RadioButton OTOOpPAKEHBI
B Tabmure 1.15.

Tabnuya 1.15 — OchosHbie cobbimus RadioButton

Ha3Banue coObITHS Onucanue coObITHS
CheckedChanged [IpoucxoguT mnpu HU3MEHEHUM 3HAYEHUS CBOWCTBA
Checked
Click [IponcxoauT npy MEnUKe AIEMEHTA YIIPaBICHHUS
. [IpoucxoauT mnpu yAajJeHUM KOMIIOHEHTa BBI30BOM
Disposed p A puya
METOoAa Dispose
Enter [TponcxoauT npu BXO/€ B SJIEMEHT yIIPaBJICHUS

1.1.6 nemenm ynpaenenus CheckBox

KommonenT CheckBox (KHOMKA ¢ HE3aBUCHMOU (puKcamuer — (haakok
Windows) &'

KomnioHneHT pacnonoxeH B rpynne Common Controls HMaATPbl KOMIIO-
HEHTOB. CheckBox HCHONb3YETCS KakK (IIayKOK-IEPEKIoYaTelb U MO3BOJISET
M0JIb30BATEI0 BBIOpPATh / OTMEHUTH ONPEACICHHYIO OIIMIO, T. €. BBIAAET pe-
3yJbTAT «BKJIFOYEH / BHIKIIFOUEH).

Ecnu KOMMOHEHT Checkbox HaxOAWTCSA B Tpymme cede MOoJ00HBIX,
TO, BKJIFOYMB OJIMH Checkbox, MOXHO BKJIIOYAaTh W OCTaJbHbIC, NMPU ITOM HU
OJIUH U3 HUX HE BBIKIIOYUTCA (T. €. HE U3MEHHUT CBOEro cocTtosHus). OTinune
KOMITIOHEHTa Checkbox OT KOMIIOHEHTa RadioButton 3aKIIOYAETCS B TOM, YTO
OJIHOBPEMEHHO MOXET OBbITh BKJIFOUEHO HECKOJBKO Checkbox’ oB, & KOMIIOHEHT
RadioButton pa3MelleHHbIH Ha (OpME MOXKET ObITh BKIIIOUYEH TOJBKO OJAWH U
€CJIM Mbl BKJIIOYAEM JPYrol KOMIIOHEHT RadioButton, TO MEPBBIA OTKIFOYAET-
Csl aBBTOMAaTHYECKHU.

DTOT KOMIOHEHT COOTBETCTBYIOT MAaTEMATUYECKUM IMOHSATHUSIM KOHBIOHK-
MU ¥ Iu3bIoHKIMKU. Korjga mMbl TOBOpUM «HAaXOAUTCS B TPYIIE», TO UMEETCS
B BUJY, YTO Y MHOKECTBA TAKMX KOMIIOHEHTOB OJIMH POAUTENb (HAIpPUMEP, Of-
Ha TaHeJb).

1.1.6.1 Ceoiicmea snemenma ynpaeienus CheckBox

OcCHOBHBIC CBOWCTBa 3JIEMEHTA YIMpaBJICHUS CheckBox OTOOPaKEHbI
B Ta0Omure 1.16.
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.click
http://msdn.microsoft.com/ru-ru/library/system.componentmodel.component.disposed
http://msdn.microsoft.com/ru-ru/library/system.componentmodel.component.dispose
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.enter

Tabnuya 1.16 — OcHosHule ceoticmea CheckBox

HazBanmue
COBLITIS Onucanme coObITHS

Appearance Omnpenensier ¢hopMy MOSIBICHUS KOMIIOHEHTa (B BHUJE OObIY-
HOTO (hJ1ayKKa WJIM B BUJI€ KHOTIKH)

BackColor IBeT KOMITOHEHTA

BorderColor | 3anaeT 1IBET 0OpamMJIeHHs] KOMIIOHEHTa

BorderStyle | 3amaeT CTHIIb IPaHMIIBI KOMIIOHEHTA CheckBox

BorderWidth | 3agaer mMpuHy rpaHUIBl KOMIIOHEHTA

Checked IIo »TOMY CBOMCTBY B PEXUME WCIIOJIHEHUS IPUI0KECHUS
MOHO OTPEJEIUTh, BKIIOUEH WU BBIKJIIOYEH (DIIaXKOK
CBOICTBO, TIO3BOJISIFOILIEE OTKPBITH BBIMAAAIOIINNA CIUCOK, TIIE

CheckAlign | MOXHO BbIOpaTh CXeMy pa3MelleHHs (prakka B IOJIE€ KOMIIO-
HEeHTa (€ro MOXHO Pa3MECTUTh B JEBSATH MECTaX OKHA KOMIIO-
HEHTA, HO MPU 3TOM Appearance JOIHKHO ObITh HE KHOITKOM )

Font Bo3sBpamaer cBolictBa mpudra

ForeColor 3azaeT OCHOBHOM 1IBET (OOBIYHO IIBET TEKCTA)

Fiatstyle Ornpenensier CTUIb MOSIBJICHNUS] KOMIIOHEHTA

Height 3agaeT BbICOTY JIEMEHTA YIIPABIICHUS

Text 3agaeT TEKCT IOAIHNCH, CBSI3aHHOM ¢ CheckBox

TextAlign 3ajaeT BhIpaBHUBAHUE TEKCTA, CBA3AHHOIO C CheckBox

Visible Bxirouaer / oTkiII09aeT 0TOOpaKEHNE KOMIIOHEHTA

Width 3ajaeT MHUPHUHY YIEMEHTA YIIPABICHHUS

1.1.6.2 Memoowt snemenma ynpasienus CheckBox

OcHOBHEBIE METOABI JJICMCHTA YIIPpaBICHHA CheckBox OT06pa)KCHBI

B Tabmure 1.17.

Tabnuya 1.17 — OcrogHble MemoObl CheckBox

Ha3Banmue
Onuncanue cooObITHS
coOBITHSI
1 2
Konupyer nmt000# HEmycTo# 3JIEeMEHT yKa3aHHOT'O CTH-
ApplyStyle JIs1, 3aMENIAloIero BCE CYIIECTBYIOIINE DJIEMEHThI CTH-

JIs1 YIIPABJIEHUS

DataBind ()

CBs3pIBa€T MCTOYHHUK JaHHBIX K BBI3BAHHOMY CCPBECp-
HOMY OJJICMCHTY VIIPaBJICHHUA W BCEM €TI0 AJOYCPHUM
DJIEMCHTaM

FindForm

[To3BosieT 00BEKTY OCBOOOAUTH PECYPCHI U BHITIOJHUTD
JIpYyTUE ONEepallid OYUCTKU
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IIpooonscenue madbauyol 1.17

1 2

Focus 3anaer Gokyc BBOJA JIEMEHTA YIPaBICHUS

LoadViewState 3arpy:KaeT MpPEeIBAPUTEIIBHO COXPAHEHHOE COCTOS-
HHC CheckBox YIIPaBJICHUA

OnCheckedChanged [oBbniiaeT CheckedChanged COOBITHE CheckBox YIIPaB-
JIeHusl. DTO MO3BOJISIET 00padaThIBaTh COOBITHE HAMIPSIMYIO

OpenFile [Tonyyaer MOTOK, UCTIONB3YETCS JJIsl UTeHUS (ailyioB

SaveViewState CoxpaHsieT U3MEHEHUs B CheckBox

ToString BosBpaiaer cTpoky, KOTOpas HpeAaCcTaBisieT TEKYLIUN

00BEKT

1.1.6.3 Cobvimus snemenma ynpaesnenuss CheckBox

OcCHOBHBIE COOBITHSI DJIEMEHTa YIpPaBICHUS CheckBox

B Ta0une 1.18.

OTOOpaKEHBI

Tabnuya 1.18 — Ocnosuvie cobvimusi CheckBox

Ha3zBanue coobITHA

Onucanue coobITHSA

CheckedChanged Bo3HukaeT nmpu KaKJ10M U3MEHEHHH CBOMCTBA Check
Click Bo3HuKkaeT npu menyke 3JeMeHTa yupaBiIeHUs
DragDrop Bo3Hukaer 1pu 3aBepiIeHnN ONepAMN EPETACKUBAHNS
IIpoucxoaut, Koraa U3MEHSIETCS BKJIIOYEHHOE COCTO-
EnabledChanged p AUT, a
SIHAE DTOI'0 DJIEMEHTA YIIPaBJICHUSA
Enter [IponcxoauT, KOrjga 3JIEMEHT YIPaBJIEHS CTAHOBUTCA
AKTHBHBIM DJICMEHTOM YIPABJICHUS TaHHOU (POPMBI
CoObITHE BO3HHMKAeT, KOrga B Control HM3MEHSETCI
FontChanged N ’ A
3HAQUEHHUE CBOMCTBA Font
CoObITHE BO3HHMKAET, KOrga B Control H3MEHSETCS
ForeColorChanged . ’ A
3HAUYCHUC CBOHUCTBA ForeColor
KeyDown [IporcxoauT B MOMEHT NIEPBOTO HAXKATHUS KIIABUIIIN
Bo3Hukaer, korga 3ToT 3JIEMEHT HaXoIuTcs B (DOK
KeyPress 03 €T, KOrja ATOT 3JIEME OJIUTC doxkyce
Y [OJIb30BATENb HAXKUMAECT U OTIIYCKAET KIIABUIILY
KeyUp [IporcxoauT B MOMEHT OTIIYCKAaHUS KIJIABUILIN
Leave [Tponcxomut, Korga 3JIEMEHT YIPABJICHUS IIEPECTACT
OBITh AKTUBHBIM AJIEMEHTOM YIIPABJICHUS TaHHON (DOPMBI
MouseClick Bo3Hukaer npu mienuKe MbIIIbIO0 Ha DJIEMEHTE
CoObITHE BO3HHMKAET, KOrga B Control H3MEHSETCSI
TextChanged N ’ A
3HAYECHHNE CBOMCTBA Text
.. ITpoucxoaur, korga H3MEHSETCS BHUJIMMOCTH STOrO
VisibleChanged p AUT, a A

AIIEMEHTA YIPaBJIECHUS
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http://msdn.microsoft.com/en-us/library/system.web.ui.control.focus.aspx
http://msdn.microsoft.com/en-us/library/677s9hze.aspx
http://msdn.microsoft.com/en-us/library/system.web.ui.webcontrols.checkbox.oncheckedchanged.aspx
http://msdn.microsoft.com/en-us/library/system.web.ui.webcontrols.checkbox.checkedchanged.aspx
http://msdn.microsoft.com/en-us/library/system.web.ui.control.openfile.aspx
http://msdn.microsoft.com/en-us/library/system.io.stream.aspx
http://msdn.microsoft.com/en-us/library/x51w79ky.aspx
http://msdn.microsoft.com/en-us/library/system.object.tostring.aspx
http://msdn.microsoft.com/en-us/library/system.web.ui.webcontrols.checkbox.checkedchanged.aspx
http://msdn.microsoft.com/en-us/library/system.web.ui.control.databinding.aspx
http://msdn.microsoft.com/en-us/library/system.web.ui.control.disposed.aspx
http://msdn.microsoft.com/en-us/library/system.web.ui.control.load.aspx
http://msdn.microsoft.com/en-us/library/system.web.ui.control.prerender.aspx

1.1.7 Snemenm ynpasnenusn ListBox

Kommonent HAaXOIMUTCA B CIIMCKE A1l Windows Forms HaJIUTPbI KOMIIO-
HEHTOB. JTOT KOMIIOHEHT BBIBOJAUWT CITMCOK 3JICMCHTOB, U3 KOTOPLIX IT0JIb30BaA-
TCJIb MOXKCT BI)I6paTI) KaK OJHUH, TaK 1 MHOXXCCTBO 2JICMCHTOB.

Eciu MHOXECTBO PJIEMEHTOB IMPEBOCXOANUT pasMEpbl OKHA, TO B KOMIIO-
HCHTC aBTOMATHUYCCKH ITOABJIACTCA II0JIOCA IIPOKPYTKH.

1.1.7.1 Ceoticmea snemenma ynpaenenus ListBox

OCHOBHBIC CBOMCTBA DJJIEMEHTA yHOpaBJICHUsT ListBox OT06pa>KeHI>I

B TabOmure 1.19.

Tabnuya 1.19 — OcHnosuvie ceoticmea ListBox

Ha3zBanue coObITHSA

Onucanue coobITUS

1

2

BackColor

MDOoHOBELIN 1IBET KOMIIOHEHTA

BorderStyle

3amaer TUI TpaHUIlbl, OTOOpakaeMoil BOKPYT
ListBox

ColumnWidth

3az:aeT IMUPHUHY KOJIOHKH CIIMCKa IIpXU MHOI'OKOJIO-
HOYHOM CIINCKEC

Count

HaXOI[I/IT KOJINYCCTBO J2JICMCHTOB B CIIMCKEC, 3HA4YC-
HHUC KOTOPOIr'o BCCr/a Ha CAUHUILY OoublIIe HHICKCA
HOCHG}IHeﬁ CTpPOKHU CIIUCKA, IIOTOMY 4YTO HOCJ'IC)IHI/Iﬁ
OTCUHHTBLIBACTCA OT HYJIA

DataSource

3aI[aCT HCTOYHUK OdAaHHBIX, C IMOMOIIBIO KOTOPOI'O
MOXKHO 3aII0JHATh CIIMCOK

Font

[TapameTtps! mpudra

ForeColor

I{BeT hoHA KOMITOHEHTA ListBox

MultiColumn

Ecnu nns cBoiicTBa MultiColumn 3a4aHO 3HAYEHUE
true, SJIEMEHTBI CIIHCKA OTOOPAXKaITCS B HECKOJIb-
KHX CTOJIONAX U MOSIBISETCS] TOPU3OHTAIBHAS MOJIO-
ca MPOKPYTKU. DTO MO3BOJISIET OTOOPA3UTh OOJIbIIE
MO3UIUN CIUCKAa U YCTpaHsIeT HEOOXOJUMOCTh €ro
BEPTUKAJIIBHON MPOKPYTKU ISl IOUCKA HYKHOU MO-
3UIUU.

Ecnu nns cBoiicTBa MultiColumn 3a4aHO 3HAYEHUE
false, DJIEMEHTHI CIUCKA OTOOPAX)AIOTCS B OJTHOM
CTOJIOIE Y MOSABIISIETCS] BEPTUKAJIbHAS T0JIOCA TMPO-

KPYTKH
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IIpooonocenue manuywt 1.19

1

2

SelectedIndex

Bo3Bpamjaer LETOYMCIEHHOE 3HAYEHHE, KOTOPOE
COOTBETCTBYET NEPBOMY JJIEMEHTY B CIUCKE BBI-
Opannbix. Ecnu BbIOOpKa oOKazanach MYyCTOH, TO
3Ha4YE€HHE STOr0 CBOMCTBAa yCTaHaBiMBaeTcs B —1.
3HaueHuEe MHAEKCA B CIIMCKE M3MEHSETCS OT HYJIA.
[Ipr MHOrOCTpOYHOM BBIOOPKE ATO CBOMCTBO BO3-
BpAILIAET UHJIEKC MEPBOrO 3JIEMEHTA U3 CIIMCKA BBI-
OpaHHBIX

ScrollAlwaysVisible

Ecin 3amaHo 3HaueHWe true, MOJIOCA NPOKPYTKU
NOSIBJISIETCS] HE3aBUCUMO OT YHCJIA DJIIEMEHTOB

SelectedItem

Bo3sBpamaer BHIOpaHHBIN DJIIEMEHT

SelectionMode

CBOMCTBO ONpPEAENSIET, CKOJIBKO 3JIEMEHTOB CIIHUCKA
MOXKHO BBIOpATh OJTHOBPEMEHHO

yKEBBIBaCT, MOJKET JIM MOJIB30BATCIIb IICPCKIIOYAaTh

TabStop GoKyc Ha O3TOT SJIEMEHT YIPABJICHUS KIIaBHIIEH
TAB
. VYka3pIBaeT, 0TOOpaXKaeTCs JIM JaHHBIN SJIEMEHT WU
Visble

CKPBIT

1.1.7.2 Memoowt sniemenma ynpasnenus ListBox

OCHOBHBIC METO/IBI DJIEMEHTA yMPABIICHUS ListBox OTOOpaxXeHbI B Ta0-

e 1.20.

Tabnuya 1.20 — OcrogHble MemoObl ListBox

Ha3Banue coobITHA

Onucanue cooObITUA

CreateGraphics ()

Coznaer rpaduueckuil 00BEKT 151 11istBox1

[To3BosisieT HAaWTH B CIMCKE MO3ULHIO, COIEpKa-

FindString()

LIYIO ONPENEIIEHHYI0 CTPOKY IOUCKA

Meron, KOTOpBIN U3MEPSET IINHY CTPOKH B ITUKCE-
Measurestring JaX, BBIBOAUMYIO JaHHbIM IHIpUGTOM (pa3HbIC

(string, Font)

mpuThl TPUHUMAIOT HA DKpPaHE pa3HOE KOoJIude-
CTBO ITUKCEJIOB)

1.1.7.3 Cobvimus snemenma ynpasienus ListBox

OcHOBHBIE COOBITHSI DJIEMEHTA YINpaBlieHUs ListBox

B Tabmure 1.21.

0TOOpaKeHbI
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ms-help://MS.VSCC.2003/MS.MSDNQTR.2003FEB.1049/cpref/html/frlrfsystemwindowsformslistboxclassfindstringtopic.htm

Tabnuya 1.21 — OcHnoénvle cobbimus ListBox

Ha3Banue
Onucanue coObITHSA

coObITHS
Add () J1o6aBUTH 3JIEMEHT B KOHEII CIIMCKa
Insert () | BcTaBuTh 3JIEMEHT BHYTPh CIIHUCKA
Clear () VY 1anuTh BCE 3JIEMEHTHI U3 CIUCKA (OYMIIAET CIHCOK)
Click() Bo3HUKaeT npy WIETYKe 3JIEMEHTa YIPABICHUS
Remove () VY nanuTh 3aaHHBINA DJIEMEHT U3 CIIUCKA

H3Bneub CTPOKH U3 KOMIIOHCHTA MOKHO TaK:

String *it= ListBoxl->Items[i]->ToString();
rzie | — HoMep CTPOKH (HauWHACTCs C HyJs).

OOHapyXUTh CTPOKY, HA KOTOPOH OBLI METIOK MbIH (00paboTka COObI-
tust c1lick), MOXKHO Tak:

String”it = this-> listBoxl-> Items [this-> listBoxl-> Select-
edlndex] -> ToString();

rjie Selectedindex — WHJEKC BRIOPAHHOW CTPOKH.

1.1.8 nemenm ynpaenenus GroupBox

JIOBOJIbLHO YacTO BMECTO OTHEIbHBIX MEpeKiIovaresied HCIOIb3YI0T UX
IpYyNIOBOM KOHTEHHEP — KOMIIOHEHT GroupBox, KOTOPbIA PACHOI0XKEH B TPYII-
ne All Windows Forms HaJIATPbl KOMIIOHCHTOB.

Boo01ie GroupBox HCMONB3YIOT, 4TOOBI 00ECIIEUUTh pa3AeleHue KOMIIO-
HEHTOB Ha pa3JInYHbIE IPYMIbl, KOTOPbIE CTAHOBSTCS JJIsl HUX POAUTENSIMU, IS
TOTO 4TOOBI KOMITOHEHTHI YHACIIEIOBAIM HEKOTOPbIE CBOMCTBA CBOMX POJUTE-
neit. OOBIYHO TakK JIeNaroT, YTOOBI MOAPA3ACTUTh (HOPMY Ha HECKOIBKO (DYHKITUH
U TU3aifiH OCYIIECTBIAThH yAoOHEee: mepeMelias TOIbKO GroupBox, Mbl OJTHOBpE-
MEHHO IE€PEMEIIAEM BCE KOMIIOHEHTHI, KOTOPHIE B HEM HAXOISATCA.

[lepedeHb CBOWCTB KOMIIOHEHTa OTOOpakaeTcsl B OKHE Properties (HU-
KaKUX HOBBIX CBOWCTB, IO CPaBHEHHUIO C pPAaHEE BCTPEYABIIUMUCS, MBI TYT
HE HaXOJINM).

1.1.8.1 Ceoticmea snemenma ynpasnenus GroupBox. OCHOBHBIE CBOM-
CTBa 3JIEMEHTA YIIpaBlIeHUs GroupBox oToOpakeHbl B Tabmure 1.22.
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Tabnuya 1.22 — OcHnognble c60licmea GroupBox

HazBanmue Onucanue cBolicTBa
CBOMCTBA
Anchor OHpGI[GJIiIeT IpaHy KOHTEWHEpa, K KOTOPOMY IIPUBS3aH OIIpe-
JICTICHHBIN 3JIEMEHT YIIPABJICHUS
AutoSize Omnpenensier, OyAeT U pa3Mep dJIEMEHTa YIPaBJICHUsS aBTOMAaTH-
YECKU U3MEHSTCS B COOTBETCTBUU C Pa3MEPOM €r0 COAEPKUMOrO
BackColor | OHOBBIN [IBET KOMIIOHEHTA
Dock yKaSBIBilCT, KaKHe TPAaHUIbI AJIEMEHTA yYIPaBJICHUS MPUBS3aHbI
K KOHTEUHEPY
Enabled YKa3bIBaeT, BKIIOYEH JIM 3JIEMEHT YIIPABIICHHUS
Font [TapameTps! mpudra
ForeColor OCHOBHOM 1BET I 0OTOOpa)KEHUsI TEKCTa B JIAHHOM DJIEMEHTE
YIIPaBJICHUSA
Text 3agaeT TEeKCT MOJIKCH, CBSI3aHHOM ¢ CheckBox
Visble VYka3bpIBaeT, 0TOOpakaeTcs JIM JTAHHBIN 3JIEMEHT WJIN CKPBIT

1.1.8.2 Memoowi snemenma ynpasnenus GroupBox

OCHOBHBIE METOIBI
B TabOmure 1.23.

AJIEMEHTa YIPaBICHHS GroupBox OTOOPaKCHBI

Tabnuya 1.23 — OcrogHbie Memoobl GroupBox

HasBanue Onucanue meroaa
MeToaa

Focus 3anaer (hokyc BBOJA DJIEMEHTA YIIPABJICHHUS

Hide CKpBIBaET 31EMEHT yIPaBJIEHUS OT MOJIb30BATENS

OnClick Boe3biBaer cobbiTHE Click

OnDoubleClick | Bp3biBaeT cOOBITHE DoubleClick

ResetBackColor COpachIBaeT CBOWCTBO BackColor B 3HaUYE€HHUE MO YMOJI-
YaHUIO

ResetFont COpacbIBaeT CBOMCTBO Font B 3HAUEHHE MO YMOIYAHUIO

ResetText COpacbIBaeT CBOMCTBO Text B 3HAYCHHE MO YMOITYAHUIO

Select() AKTHUBUPYET JIEMEHT YIIPABICHUS

SetBoundsCore | 3ajacT yKa3aHHbIE IPAHUIIbI IAHHOTO 3JIEMEHTA YIIPABJICHUS

SetVisibleCore 3ajgaer dJIEMEHT YNpaBJIeHUST B YKa3aHHOM BUIUMOM
COCTOSIHUU

Show OroOpaxaer 3JIeMEHT yIpaBIICHUS JIJIsl TTOJIb30BATEIS
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http://msdn.microsoft.com/en-us/library/system.web.ui.webcontrols.checkbox.text.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.focus.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.hide.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.onclick.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.click.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.ondoubleclick.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.doubleclick.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.resetbackcolor.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.backcolor.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.resetfont.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.font.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.resettext.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.text.aspx
http://msdn.microsoft.com/ru-ru/library/7wt11hea.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.setboundscore.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.setvisiblecore.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.show.aspx

1.1.8.3 Cobvimus snemenma ynpasnenus GroupBox

OCHOBHBIC COOBITHSI DJIEMEHTA YIpaBJICHUA GroupBox

B TabOmure 1.24.

OTOOpaKEHBI

Tabnuya 1.24 — OcnosHvie cobbimusi GroupBox

Ha3zBanue cooObITHSA

Onucanue coobITUA

[Ipoucxoaut mpu M3MEHEHWM 3HAYECHUS CBOMCTBA

AutoSizeChanged
AutoSize
Ilpoucxomur mpu HU3MEHEHUU 3HAUEHUS CBOMCTBA
BackColorChanged b a p
BackColor
Click [IpoucxoguT mnpu IIEITYKE DJIEMEHTa YIpaBlie-
HHUA GroupBox
BrI3piBaeTcss mmpu OBOWMHOM JTUKE MBIIIIh je-
DoubleClick 3bIBAcTCsl TpH IBOMHOM  HICITIKE t0 Jne
MCHTA YIIPABJIICHUA GroupBox
Enter [Ipoucxoaut npu BXOA€ B 3JIEMEHT yIIPABICHUA
I'enepn TCSI IPU I10JI HUU K JIEMEHTOM
GotFocus CHEpHUPYETC p oJIy4e cbo yca dJIEMEHTO
YIpaBJICHUA
Leave [Ipoucxonur, korpa (bOKyc BBOJAa IOKHIAET DJie-
MEHT yIIPaBJICHUS
Move [Tpourcxonut npu NEpEMELLIEHUN JIIEMEHTA YIIPABICHUS
Resize [IpoucxoauT mpu M3MEHEHHH PA3MEPOB 3JIEMEHTA
YIpaBJICHUA
SizeChanged FleHepI/IpyeTCSI [P U3MEHEHUU 3HAYECHUSI CBOUCTBA
Size
IIpoucxoaur mpu UBMEHEHHUU CTHIA MCHT
StyleChanged pOHCXON p 3MEHE CTHJIA DJIEMEHTA
YIIpaBJICHUSI
SystemColorsChanged |[IpoMCXOAUT NMPHU U3MEHEHUU CHCTEMHBIX [IBETOB
TextChanged [IpoucxomuT nmpu M3MEHEHWM 3HAYCHUS CBOWCTBA
Text
VisibleChanged \I;IPOlI/Igi(OI[I/IT IIpy WU3MEHECHUU 3HA4YCHUS CBOUCTBA
1S1 e

1.1.9 Snemenm ynpaenenusa PictureBox

KoMrioneHT HaxomuTcs B cImcke A1l Windows Forms HaJUTPBI KOMIIO-
HeHTOB. Uepes 3TOT KOMIIOHEHT B (DOpMY BBIBOIUTCS rpadudecKoe H300paKeHHE.

Kakoe n300pa’keHHe HaJO0 BBIBOJAUTH, YKa3bIBACTCS B CBOWMCTBE Image.
Ecnu HakaTh KHONKY ¢ MHOTOTOYHEM B TIOJIE ATOTO CBOMCTBA, TO OTKPOETCS
JIMAJIoOrOBOE OKHO JIJIsl BBIOOpa o0BbekTa B hopmaTax bmp, jpeg, icon, gif, png.
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.groupbox.autosizechanged.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.groupbox.autosize.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.backcolorchanged.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.backcolor.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.groupbox.click.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.groupbox.doubleclick.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.enter.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.gotfocus.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.leave.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.move.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.resize.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.sizechanged.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.size.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.stylechanged.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.systemcolorschanged.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.textchanged.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.text.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.visiblechanged.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.visible.aspx

MOoXHO TakXe 3arpy3uTh H300pakeHHe B (HOpMY, BOCIOIb30BABIINCH CBOW-
CTBOM ImagelLocation M METOHaMHW Load () MU LoadAsync ().

KomMmrmioneHT comepkut B cebe CBOWMCTBA, OMPEESIONINe, KaKk BHIBOAUTH
M300paKEHUE BHYTPU TPAHUI] CaMOTO 3TOro o0bekTa (B opme PictureBox
O0TOOpakaeTcs B BUJIE IyCTOTO KBaJIpaTa).

CBOHCTBO Image — 3a/laeT M300paKEHUE, 3arpykaeMoe B KOMIIOHEHT
(B moJI€ ATOTO CBOMCTBA UMEETCS KHOIKA C MHOTOTOYHEM, C TTIOMOIIbIO KOTOPOM
OTKPBIBAETCS TUAJIOTOBOE OKHO JUISl 3arPY3KH U300paKeHUS).

MOo>kHO 3arpyathb U COXpaHsATh U300paKeHUE TAKXKE U B PEXKUME UCIIOJI-
HEHUS MPUII0KEHUS C IIOMOLIBI0 METOAOB KJlacca PictureBox.

Tak, Hanpumep, Load () TO3BOJISIET 3arpy’kaTth M300pakeHue u3 ¢aiina,
IIyTh KOTOPOMY YKa3aH B CBOMCTBE imageLocation. Eciam B 3TOM cBOMCTBE
HE 3a/laBaTh MYyTH, a YKa3aTh €ro B MEPEMEHHOH TUMA string, TO C MOMOUIBIO
Merona B popMy Load (Url) TakkKe MOXHO 3arpy3uTh nzoOpaxenue. B atom
ciIy4yae ME€TOoJ Load () CaM Ha3HA4YMT CBOfICTBy imageLocation 3HAUYCHHUE IIC-
pemenHoi Url m manee craHer paboTaTh Kak 3TOT K€ METOJ B CBOEH IEepBOM
dbopwme (T. . 0e3 mapamerpa).

1.1.9.1 Ceoticmesa snemenma ynpaenenus PictureBox

OCHOBHBIC CBOMCTBA dJIEMEHTA YIPABJICHHS PictureBox OTOOpPaXKEHBI
B Ta0mune 1.25.

Tabnuya 1.25 — OcrosHbie ceolicmea PictureBox

Ha3Banmue .
. Onucanue cBOMCTBA
CBOMCTBA
Anchor OHpeI[eJDECT rpaHd KOHTENHEPA, K KOTOPOMY NPUBA3aH OIpe-
JICJICHHBIN 3JIEMEHT YIIPABJICHUS
BackColor DOHOBBIN IBET KOMIIOHEHTA.
BorderStyle BosBpamaer wim 3amaer CTWIb TPaHUIBl JJIs AJIEMEHTa
yIpaBJIEHUS
Dock VYKa3bIBaeT, KaKue TPaHUIIbl SJIEMEHTA YIPABICHUS MPUBSI3aA-
HbI K KOHTEHHEDPY
Image N3o0paxkeHue, 0ToOpakaemMoe B PictureBox
Enabled YKa3bIBaeT, BKIIOUEH JIM DJIEMEHT YITPABJICHUS
Font ITapamerps! mpudTa
Omnpenensier, kak Oyner oOpabaThIBaThCS pa3MeElIEHUE PH-
SizeMode CyHKa B JaHHOW 00JacTH PUCYHKAa U M3MEHEHHUE pPa3MEpOB
AJIEMEHTA YIPAaBICHUS
Visble Yka3bIBaeT, OTOOpaKAETCs JIM TAHHBIN 2JIEMEHT WJIH CKPBIT
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.label.borderstyle

1.1.9.2 Memoowt snemenma ynpasnenus PictureBox

OcHOBHEBIE MCETOAbI DJICMCHTA YIIPABJICHHUA PictureBox OTO6pa)KCHBI

B Ta0mne 1.26.

Tabnuya 1.26 — OcnosHvie Memoowbl PictureBox

Ha3zBanue meroaa

Onucanue MeToaa

Focus

3amaeT pOKyc BBO/A AIEMEHTA yIIPaBICHUS

3ajaer rpaHulbl, BHYTPU KOTOPBIX MaclITaOUpyeTcs

GetScaledBounds
AJIEMEHT yHpaBJICHUS

Hide CKpbIBa€T 2JIEMEHT YNPAaBICHUS OT MOJIb30BaTEIIS

InvokeonClick Bb3piBaeT coObITHE Click JJIs YKa3aHHOTO 3JIEMEHTa
yIIpaBJICHUS

Load () OtobOpakaer u300pakeHHE, YKa3aHHOEC B CBOWCTBE
ImageLocation 00OBEKTA PictureBox
3agaeT 3HAYEHHE CBOMCTBA Imagelocation, pPaBHOE

Load (String) yKa3aHHOMY URL-aJIpecy, U OTOOpa)kaeT yKa3aHHOE
U300pakeHue

OnClick Br13piBaeT coObITHE Click

OnEnter Bru13piBaeT coObITHE Enter

OnLeave BrI3b1BaeT coObITHE Leave

OnPaintBackground |Pucyer )oH 31eMeHTa yIpaBIeHUs

ProcessKeyMessage

OO6pabateIBaeT COOOIIEHNE KIIaBUATYpPBI

Scale (SizeF)

Macmrabupyer 3JIEeMEHT YNpaBlI€HUS M JHOObIE €ro
JOYEpHUE HJIEMEHTHl C HCIIOJIb30BAHUEM 3a/IaHHOTO
koa(pureHTa MacTabupoBaHUs

Select()

AKTHUBUPYET AJIIEMEHT YIpaBiICHUS

Show

OTtoOpaxkaer 3JIEMEHT yNpaBleHUs s TIOJIb30BaTeNs

1.1.9.3 Cobvimus

allemenma ynpaeienuss PictureBox

OcCHOBHBIE COOBITHS DJIEMEHTAa YMPABJICHUS PictureBox OTOOPaXKEHbI

B Tabmune 1.27.

Tabnuya 1.27 — OcnosHvie cobbimusi PictureBox

Ha3Banue co0bITHSA

Onucanue coObITHSA

1

2

BackColorChanged

—HpOI/ICXOI[I/IT HpI/I N3MCHCHHUHU 3HAYCHUA CBOﬁ—
CTBa BackColor
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.focus.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.getscaledbounds.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.hide.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.invokeonclick.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.click.aspx
http://msdn.microsoft.com/ru-ru/library/zyc6weyd.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.picturebox.imagelocation.aspx
http://msdn.microsoft.com/ru-ru/library/f6ak7was.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.picturebox.imagelocation.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.onclick.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.click.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.onenter.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.enter.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.onleave.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.leave.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.onpaintbackground.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.processkeymessage.aspx
http://msdn.microsoft.com/ru-ru/library/ms158413.aspx
http://msdn.microsoft.com/ru-ru/library/7wt11hea.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.show.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.backcolorchanged.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.backcolor.aspx

IIpooonscenue madbauyvr 1.27

1 2

Click [Iponcxoaut npu MIeTYKe 3JIEMEHTA YITPABIICHUS

FontChanged IIpoucxoaut npu W3MEHEHUU 3HAYEHUS CBOMCTBA
Font

ForeColorChanged [IponcxoguT npu W3MEHEHWH 3HAYEHUS CBOWCTBA
ForeColor

GotFocus ['enepupyercs mpu ModydyeHUU (POKyca DJIEMEHTOM
YIIPABJICHUSA

Leave HPOHCXOI[HT npu mnorepe (okyca BBOJIa OOBEKTOM
PictureBox

Resize [Ipoucxogut mpyM K3MEHEHUH Pa3MEpPOB 3JIEMEHTa
yIIpaBJICHUSA

VisibleChanged \l}pogsfome IIPU W3MEHEHUM 3HAYEHHS CBOWCTBA

1s1 e

1.1.10 Dnemenm ynpaenenus Label

DOneMeHThl yMNpaBlIeHUS Windows Forms Label NpeIHAa3HAYCHBI IS
O0TOOpaKeHHS TEKCTa WU M300paKEHUH, KOTOPBIC MOJB30BaTEIh HE MOXKET W3-
MEHUTh C KjIaBUaTypbl. OHH WCTONB3YIOTCS ISl UACHTH(PUKAINA OOBHEKTOB
B (hopme, HampuMep, I ONMUCAHUS, YTO MPOU3OMAET C AITEMEHTOM YIPaBIICHUS
MIOCJIC BHITIOJIHEHUS Ha HEM IIETYKa MBIIIBIO, WU I OTOOPaKCHHs CBEACHUI
B OTBET Ha MPOIECC WIM COOBITUE BPEMEHU BBIMOJTHEHUS B TPUIOKCHHH.
Harmpumep, mMeeTcss BO3MOXKHOCTh HCIIOJIb30BaTh HAIIUCH IS J00aBIICHUS
OIMHMCATEILHBIX 3aT0JIOBKOB B TEKCTOBBIC MOJISI, CITUCKH, TTOJIS CO CIICKOM U T. I.
Kpome Toro, BO3MOXKHO HalvcaHue KO/a, KOTOPhIH U3MEHSET TeKCT, 0TOOpaXKa-
EMBII B HAJIITMCH, B OTBET Ha COOBITHS BO BPEMs BBINTONIHCHHS. Hampumep, ecnu
MIPWIOKEHUIO TPeOyeTCsl HECKOJIBLKO MUHYT Ha 0OpaOOTKY M3MEHEHUS, MOXKHO
0TOOpa3HUTh B HAJIMHUCH COOOIIIEHUE O CTaTyce 00pabOTKHU.

1.1.10.1 Ceouicmsa snemenma ynpasnenusi Labe 1

OcCHOBHBIE CBOICTBA dJIEMEHTA YIPABICHHS Label OTOOpaXeHsI B Tabmie 1.28.

Tabnuua 1.28 — OchosHvie ceolicmea Label

Ha3zBanue cBolcTBa Onucanue cBONCTBA

1 2
BosBpamaer wim 3amaer CTWIb TPaHULBL JJIs
AJIEMEHTA YIPaBIICHUS

BorderStyle
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.click.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.picturebox.fontchanged.aspx
http://msdn.microsoft.com/ru-ru/library/b2bt080s.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.picturebox.forecolorchanged.aspx
http://msdn.microsoft.com/ru-ru/library/8fbe8ae5.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.gotfocus.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.picturebox.leave.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.resize.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.visiblechanged.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.control.visible.aspx
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.label
http://msdn.microsoft.com/ru-ru/library/system.windows.forms.label.borderstyle

BosBparmiaer wim 3agaeT BhIpaBHUBAHHE TEKCTa
B METKE

[Tomy4yaer wim 3agaeT TEKCT, COIMOCTABICHHBIN
C OTHM 3JIEMEHTOM YTIPaBICHUS

Bo3sBpammaer wiv 3aaeT 3Ha4YCHHUE, TTOKA3bIBAO-
mee, MHTEPIPETUPYETCS JIM 3HAK amIlepcaHja
(&) B CBOMCTBO Text 3JIE€MEHTA YIPABICHUS KaK
3HAK npeduKca JUIsl KIrova JI0CTyra

TextAlign

Text

UseMnemonic

OcranbpHble CBOMCTBA aHAJIOTMYHBI paHEE PacCMaTPUBAEMbIM CBOWCTBAM
IPEABIIYIIUX KOMIOHEHTOB.

1.1.10.2 Memoowt snemenma ynpaenenuss Label. Meroasl KOMIIOHEHTa
Label B OCHOBHOM COBIAJIAIOT C METOJAMH PaHee PACCMOTPEHHBIX KOMITOHEHTOB.

1.1.10.3 Cobvimus snemenma ynpasnenus Label. CoOBITHS KOMIIO-
HeHTa Label B OCHOBHOM COBHAJAIOT C COOBITHSIMH paHEe PacCMOTPEHHBIX
KOMITOHEHTOB.

1.2 3apanue K 1abopaTopHoii padore

1 TIpoBeputh Hanu4Ke TMYHON Hanku. [Ipy HEOOXOIUMOCTH CO3aTh €e.

2 B nudHO#M mamnke co3maTh BIOKEHHYIO TAIKY I J1abopaTtopHoid pabo-
oI Ne 1, mpucBouB 3Toi nmanke uMs Visual_Labl,

3 Boiitu B cpeny Visual Studio 2010.

4 Tlocne 3amycka Microsoft Visual Studio 2010 nosiBisiercst ciieyromiast
CTapTOBas CTpaHMIIA, KOTOpas MokaszaHa Ha puc. 1.4.

CrnenyromuM I1aromM SIBISE€TCS CO3JaHUE HOBOro Impoekta. st 3Toro
B MeHI0 Daiia HeoOxoauMo BbIOpath Co3gaTh — IIpoekT (MM KOMOMHALMIO
kiaum Ctrl + Shift + N). Pesysnbrar Be1OOpa MyHKTOB MEHIO ISl CO3[aHUS HO-
BOI'0 ITPOEKTa MOKa3aH Ha puc. 1.5.

Cpena visual studio otoOpa3ut okHO Co3aatb IIpoekTt, B KOTOpOM
HEOOXOAMMO BBIOpaTh THII coO3AaBaeMoro Impoekta. I[Ipoekt wucmonb3yercs
BVisual Studio JJis JIOTUYECKOU IPYMIUPOBKU HECKOIbKUX (pailnoB, coaep-
KaIlMX UCXOAHBIN KOJI, Ha OJJHOM U3 MOAJIEP)KUBAEMbIX S3bIKOB MPOrpaMMHUPO-
BaHUA, a TaKXKe JIOOBIX BCIOMOrareNbHbIX (aitioB. OOBUHO MOCHE COOpPKH
npoekTa (KOTopasi BKIIOYaeT KOMIMJISIIMIO BCEX BCXOSIIMX B MPOEKT (pailnoB
HCXOJIHOTO KO/Ia) CO3/Ia€TCs OIMH UCTIOTHSAEMBbII MOJTYJIb.

B okne Coznatsb IIpoekT crienyer pa3BepHyTh y3€l Visual C++, 0OPaTHTHCS
K IIYHKTY CLR ¥ Ha IEHTPAILHOM MaHeNu BIOpath [Ipunosicerue Windows Form.
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http://msdn.microsoft.com/ru-ru/library/system.windows.forms.label.textalign
http://msdn.microsoft.com/ru-ru/library/0cs4xb3d
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3atem B moiie peapakropa Ums (rae mo ymonyanuio umeercs <Benute
UMS>) CIIeIyeT BBECTH MMs MpOeKTa, Hampumep, Primer. B mone Pacmosoxke-
HHMe MOXKHO YKa3aTh IMyTh pa3MElICHUs MPOEKTa WM BHIOpaTh MyTh pa3Mellle-
HUS TIPOEKTa C MOMOIIbI0 KiaBumu (kHOmku) O630p. [1o ymomyanuio mpoekt
COXpaHsIeTCs B CIEIUAILHOM Manke Projects. [IpuMep BeIOOpa HMEHU TIPOEKTA

MoKa3aHo Ha puc. 1.6.

[&3

MocnepHie NpoexTs!

hello

=) | 1= e =T =R

Miemeofe: .
OB istal Studio 2010 Professional

Hauano paboTsl PyKoBoACTBO M pecypcel  [MocnedHne HOBOCTH

Beegerve  Windows MwTepweT Qnake  Office  SharePoint  Aansie

= = HoBele BoamoxHOCTH Visual Studio 2010
Csenenin o Hosuix . B06aBNEHHLIX B STOT BLINYCK.

Coaanute npunoxeHui ¢ nomaLiio Visual Studio

Pacuwupenne Visual Studio

Pecypcsl Coobuuiectsa i yueGHsie MaTepHansi

> CrpasALy nocne sar Y3t poeKTS
[lOrospaas crpasy mpw sanycce

[E———— P— . Ees=sE

3 O oro, [ W YOS O ] ;... [T

FEX

Pucynox 1.4 — Cmapmosas cmpanuya Visual Studio 2010

HauanbHasa cTpanmua - Microsoft Visual Studio

Cospatb
OTKpbITE
3aKpbiTh
3aKpbiTh pelwexue

7 CoxpaHuTb BoIBpaHHLIE 3NEMEHTI

i@ Coxpanus BCe
SkcnopT wabnoHa...
CucreMa ynpasneHus BepcisMm
] MapameTpbl cTpaHMULL. ..
4 [eyatsb...
Mocnearue daitnbl
MocneaHwe NPoeKTbl U pelleHns

Boixoa

CoxpaHuTh BuIBpaHHbBIE 3NEMEHTbI KaK. .,

“dain Mpaeka Bua Otnapka Paboyasarpynna [anHble Cepeuc Tecr OkHo Crnpaeka

» | 5] TMpoexr... Ctrl+Shift+N
' | @ Beb-yzen... Shift-+AIt+N
L% KoMaHaHbi NpoeKT...
3 oain... Ctrl+N
Ctrl+S TMPOEKT M3 CYWECTBYIOWEro KoAa. ..
Ctrl+Shift+5
»
Ctrl+P
4
4
Alt+F4

Pucynox 1.5 — OkHo ¢ 6b1600pom H06020 npoexkma
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Coznath npoekT

Mocnearme wabnoHs!

| .MET Framework 4 | COPTHPOBETE MO | Mo yMonHaHmo pv3

Ycranos wa

= visual C44 BUONMOTEKE KNaooos Visual C++

ATL
CLR
Obwme
MFC
TecTt

KoHconeHoe npunoxeHne CLR. Visual C++

MycToi npoekT CLR Visual C++

Win32 =it MpunoseHne Windows Forms Visual C++
Apyrue AasbiKKM =
Lpyrue Tinel NpoeKkTos "I:,'- E1bBnMoTeKa 3NeMeHToE ynpasneHua Windows Forms Visual C++
Basbl aaHHbIX
TecToBbIE NPOEKTHEI

WabnoHe 8 MHTEpHETE

O EE

Hma: | primer| |

PacnonoxeHne: | C:'\primer - |

Wma pelweHnsa: | primer | E
=

Pucynox 1.6 — I[Ipumep 3a0anus umenu npoexma

[Tocne Haxxatus kHonku OK otkpoercst okHo (puc. 1.7).

primer - Microsoft Visual Studio

Sein [(pesxa Bua Mpoest Moctpoenye Ornagka Pafowamrpymna [flareoie Cgpeuc Tect Crvo  Crpaska

S Hd| ¥ a9 e | b [Debug ~| [win3z ~| | # [ romcrpycron ]| 6 3 53 s B R e - o
el I i e A e T
OBospesatens peweruii ~ § > fFormi.h [Koncrpyxrop] X ~ Ceoiictsa v 3 X
=) FS R ! primer CsoficTes nposka B
) Pewerwe “primer” {npoercros: 1)
B
(5 BHELHUE 33BUTNOCTH primer
= [ 3aronosounele daiie! 3asMoMmMocTi Npo
= [E] FormLh Kopresoe npocT primer

5 FormLresx
1] resource.h
(1] stdafich

& [ Gaiine vexonsors kena
1] Assembiynfo.cop
G4 primer.cpp
4] stdafx.cpp

& [ @aiine pecypcon
[E] app.ico
(A app.rc

[} Readve. et

Dorasare sexomrwegerrmeors | S[glas] i]=

(Mman)
onpenenseT s npoexTa.

BTaTI NoMCKa CmBona

Pucynox 1.7 — Oxno, noocomosieHnoe Kk co30anuio npuiodicerus Ha asvike C++
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Jliist 3armycka mporpaMMbl Ha €€ HCIIOJTHEHHE U3 OKHa pemaktopa B Visual
Studio 2010 moxxHO Haxkath kinaBuiny F5. Ha puc. 1.8 nmokaszan pesysibTar uc-
TIOJTHEHHSI TICPBO IPOTrPaMMBI.

Form1 Q@@

Pucynox 1.8 — Bvi600 ¢hopmsi npoepammul na sizvike C

5 Jlerko yOenuThes, 4TO MOSIBUBLIEECS HA SKpaHe OKHO-(opma obagaet
BCEMHU CBOMCTBAMHM OKHA Windows. Ero M0HO mepemeniate no 3KpaHy, U3Me-
HATHh pa3Mepbl, CBOpPAuMBaTh B 3HAYOK M pa3BOopayuBaTh HA BeChb KpaH. OKHO
MMEET CTaHJIapTHbhIE MHTEpQECHBIE AJIEMEHTHI: 3arojOBOK, OKOHHOE MEHIO,
KHOIIKM YTPABJIIEHUS PA3MEPOM U KHOMNKY 3aKpbIThA. OTHAKO HA 3TOM BO3MOXK-
HOCTH OKHA M UCYEPIBIBAIOTCS. DTO €CTECTBEHHO, BEJb B POEKTE €Ille HUYETO,
Kpome GOpMbl, HE CO3/1aHO.

6 M3meHUTHh 3HaUE€HUE CBOWMCTBA Text — 3aHECTH TEKCT, KOTOPBIN OyaeT
MOKAa3bIBAThCS B 3ar0JIOBKE (DOPMBI MPHU BBHIOITHEHUH TPpUIoKeHus1. Hanpumep:
«labopamopnasn paboma 1. Betnonnun Heanoe U. U., zpynna ICA-10-1y.

7 CBOIicTBYy FormBorderStyle (hOpMBbI (CTUIIb PAMKH OKHA) MPUCBOUTH
3HAYEHUE FixedToolWindow. DTO 3HAUEHHE OINPEAEIIAET OKHO KaK JUajoroBoe,
€ro pasMmepbl Ha 3Tare MPOoroHa MPWJIOKEHHs (B Mpolecce paboThl MPHUIIOXKe-
HUS1) HE MOT'YT OBITh U3MEHECHBI.

8 BbI3BaTh MaHenb 3JIEMEHTOB, HA)KaB HAa KHOIIKY @ WM KOMOMHAIUIO
knasuin (Ctrl+Alt+X).

9 ITomecTuTh Ha (HoOpMy 2JIEMEHT Buttonl (KOMaHIHAS KHOIKA) M HAIW-
caTb Ha Hell «Bbl600 mexcmay (T. €. 3aHECTH TOT TEKCT B CBOMCTBO Text).

10 AHanoruuHo co3faTh KHOMKY Button2 W HamucaTh Ha HeW «3anyck
¢opmbr» M KHONKY Button3 M HamucaTb Ha HeHW «Bwixoo». C moMoIIbIO
CBOMCTBAa Font MOXHAa HU3MEHUTh pa3Mep IpudTa W HANUCaHHE TEKCTa
Ha kHonke. C MOMOIIbIO CBOMCTBA ForeColor MOXKHO U3MEHUTH LBET LIpUPTa.
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11 TlomecTtuth Ha (GOpMY KOMIIOHEHT 1istBox1 (MHOTOCTPOYHBIN PEAAKTOP).

12 Tlomectutrh Ha (pOopMy KOMIIOHEHT GroupBoxl U B CBOWCTBE Text
HanucaTh «CTwiab mpudra». IT0 KOMIOHEHT-KOHTEHHEP. AHAJIOTMYHO, KaK
U JUIsl KHOIIOK, C TTIOMOIIbIO CBOWCTB Font U ForeColor MOXHO M3MEHHUTH Pa3-
Mep mpudTa, HalMCaHUE TEKCTA U BET MIpUdTa.

13 Pa3mecTuTh B KOHTEHHEpPE GroupBoxl YETHIpE KOMIIOHEHTA THIIA
TcheckBox. CheckBoxl, ... , CheckBox4, NOJNNCAaB UX B CBOMCTBE Text Kak:
«llonyycupnwtitn, «Kypcuenwtity, «Iloouepkuymotity u «llepeuepknymutiiy.

14 Tlomectuth Ha POpMy KOMIIOHEHT TextBox1.

15 CneBa OT KOMIOHEHTa TextBoxl IOMECTUTh KOMIIOHEHT Labell
C MOAMKCHIO (CBOMCTBO Text ) «Bseoume mexcmy. Taxxke ¢ MOMOIIBIO CBONCTB
Font U ForeColor MOXHO HM3MEHHUTh pa3Mep HpudTa, HAMUCAHHE TEKCTa
U 1BET mpudrTa.

16 ITomectuth Ha (hOPMY KOMIIOHEHT GroupBox2 U B CBOMCTBE Text ATO-
ro KOMIOHEHTa Hanucath «I]eem wipugpmay. 3170 KOMIIOHEHT-KOHTEHHED.

17 Pazmectuth B KOHTEHHEpE GroupBox2 IATh KOMIIOHEHTOB-
PAaaIMOKHONOK: RadioButtonl, ..., RadioButton5, OANMCAB HX KakK «Kpac—
Hotiy, «Cunuity, «3enemwtity, «Kenmwtity n «Uepuwtity. B cooTBETCTBUM
C OTUMH TMOJIUCIMH YCTAHOBUTH IIBET B CBONCTBE BackColor (uBeT ¢oHA)
KQKJOT0 U3 3TUX KOMIIOHEHTOB. UTOOBI Ha 3TOM (POHE CMOTPENTUCH HAAMKCH,
IUIsl KOMIIOHEHTOB 3€JIEHOI0 M YEPHOI'0 IIBETa U3MEHHUTh LIBET CUMBOJIOB CBOMl-
CTBO ForeColor Ha OCINBIMN.

18 Ucnonws3ys komanny Ilpoexkt = /[060aBUTH HOBBIi 3J1€MEHT, CO-
3/1aTh HOBYIO (hOpMYy Form2, onpeaeiuB ee ums (puc. 1.9).

flobaBneHMe HOBOTO 3NEeMeHTa - primer

Yeranonnensiie wasnoms N T —)

@ pdlCry A1 Tun: visual C++
UL Dopma Windows Forms Visual C++
Koa

NaHHble

Pecypc

Web

CnyebHan nporpamma
Brnanku ceoiicTs

CospaeT CLR 13 conepsaHns apyrix
anemeHTOR yrpasnerna Windows
HTML-crpanuua (him) Visual C++

dalin C++ (.cpp) Visual C++

Pain craTrueasoro obHapyskenna { disco) Visual C++

3SaronoBoMdHbIA daiin (h) Visual C++

Midl dhaiin Cidl) Visual C++

daiin pecypcos (.rc) Visual C++

dalin oTeeToE cepeepa (.srf) Visual C++

Paiin onpeaenenua moayna (def) Wisual C++

CKpUAT perkcTpalsu (.rgs) Visual C++

XML-thaiin onpenensHka neHTel MFC Visual C++

Brnaaka ceoicTs {.props) Visual C++

RuleSet visual C++

EE0FeRrdiEdEe

daiin ToueuHore pucyHka (bmp) Visual C++ =

Kmaz | Farm2 ‘

PacnonokeHme: | C:primer\primer\primer’, ~ ‘ OBzop...

Pucynox 1.9 — Jlobasnenue Hosou ¢hopmbi 6 npoekm
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19 B cBOHCTBO Text ITOr0 KOMIIOHEHTa 3aHECTH TEKCT «O nmpozpam-
me». CBOUCTBY FormBorderStyle (OpMbI (CTHJIb pPaMKH OKHA) IMPUCBOUTH

3Ha4YCHUE FixedToolWindow. l[BeToBOe odopmiicHHE BBIOPATH IO CBOEMY
YCMOTPEHHIO (CBOHCTBO BackColor) (puc. 1.10; 1.11).

Nabt 1. Bunonaan Meanos LK., rpynna 3CA-10-1

Crane wpwaeTa

[ Mormyaaspensd [ Kipareress [] Nopuepriyreai [[] Bspsuspsarmit
BezomTe TeKcT | |
Bueon Texcta J ‘ Zanyck @opmMu | | Buixon
LseT wpynaTa
® @ Crnns | O O *ema ® Ucpriw

Pucynox 1.10 — Buo Form/[ nabopamopnoti pabomul

nporpaMme

CipuTe @opmMy

T =)

Pucynox 1.11 — Buo Form2 rabopamopnoti pabomeol
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20 ITomectuth Ha HOBYIO (OpPMY KOMIIOHEHT Buttonl (KHOIMKA).
Ha xHomnke Hanucats «CKkpoims hpopmy».

21 Tlomectuth Ha (HOpMy Form2 KOMIIOHEHT PictureBoxl (0TOOpaxke-
HUE KapTUHOK) U C TTOMOIIbIO CBOMCTBA Image 3arpy3UTh B HETO COOTBETCTBY-
IOLUI TeMaTuke pucyHOK. C MOMOIIBIO0 CBOICTBA SizeMode BIUCBHIBAEM HAIy
KapTUHKY B OJIOK KAPTHHKH, BHIOPAB MYHKT StretchImage.

22 B pesynpTaTe NpPOBEICHHBIX ONEpalUil JOKHO MOJYYUTHCS [IBE
(GbopMBI IPUMEPHO TAKOTO BHJIA, Kak moka3aHo Ha puc. 1.10; 1.11 (mokazan Bup,
KOTOpbIN ()OpMBI OYyT UMETh HA JTaIle BBHITTOJIHEHHUS ).

®opmbl HE JOKHBI 0053aTE€IbHO MMETh IMPEACTABICHHBIA BhINIE BUI,
HO oO1ras uaes 1abopaTopHON paboThI, T. €. 3HAKOMCTBO C OCHOBHBIMU KOMIIO-
HEHTaMHU U MX CBOMCTBaMH, JOJKHA OBITH COOJIIOJICHA.

23 3amycTuTh TNPWIOKEHHWE Ha BBIONHEHWEe. HecMoTps Ha Hamuudme
B (hopMe BCEBO3MOKHBIX 3JIEMEHTOB YIPABJICHUSI, OHU HE BBIOJIHSIIOT HUKAKUX
neiictBuii. Hampumep, MOXHO BbIOpaTh JH000M CTHIb mpuUdTa WINA IIBET,
HO 3TOT BBIOOpP HUTAE HE OTPa3UTCA. JTO €CTECTBEHHO, T. K. B IMPOEKTE €IIe
He pa3paboTaH HM OJMH OOpaOOTYMK COOBITHSA, TOITOMY HH OJHO COOBITHE
He o0pabaTbIBaeTcs, T. €. MPUIIOKEHUE HE Pearupyer emie Hu Ha OJJHO COOBITHE.
dopma Form2 BOOOIIE HUKOI/IA HE CMOXKET MOABUTHCS HA IKpaHEe, HECMOTPS
Ha TO, YTO OHAa 3aperucTpupoBaHa B IpoekTe. Hamnyne KOMaHAHOW KHONKHU
«3anyck ¢popmury elle He oOeceunBaeT ee Moka3 Ha 3kpaHe. Heobxomum co-
OTBETCTBYIOIINI MPOrpaMMHBIN KO, KOTOPbIA Obl B OTBET Ha IIETYOK Ha 3TOU
KHOIIKE TTOKa3bIBajl (hopMmy.

24 Cpnenats niepByito ¢opmy aktuBHOU. lllenykom Ha KOMIOHEHTE But-
ton2 (KOMaHAHAs KHOMNKa «3anyck ¢hopmul») BbIOpaTh (aKTHBU3MPOBATH) €rO.
B oxne Ceoticmea oToOpaxaroTcss CBOMCTBA M COOBITHS BHIOPAHHOI'O KOMIIO-
HEHTa, T. €. TIPY aKTUBM3AIMHA Button2 OyAyT MOKa3aHbI CBOWCTBA U COOBITHS

UMEHHO 3Toro oobekTa. Ilepeiitn Ha Bkiaagky CoObiTHst ~ . Haiit cTpoky
c uMeHeM coObiTus Click (Illemuox). JIBoitHOHM IIEIUOK B IPaBOM KOJOHKE
ATOU CTPOKH (COOBITHS) MEPEBOJIUT B OKHO BBOJIa KOJa 00paboT4YHMKa 3TOrO CO-
ObiTus. /g oObekTa THIIA Button cOObITHE button2 Click SBISETCS COOBITH-
€M T10 YMOJYaHUIO0, KOJI KOTOPOTO PACKPBHIBAETCS TBOMHBIM IIEITYKOM Ha 00BHEK-
te. Ecimn 06pabotunk coObITH eie He pa3padoran, Visual Studio 2010 co3gaer
3aroToBKY AJisi ero co3aanus. Co3nath Caeayrollyto npoieaypy oopadboTku 3To-
ro coOwITUs (3Ta mpolieaypa NmokassiBaeT GopMy Form2, Jienas €€ BUIUMON).
J1st 3T0r0 106AaBUM CTPOKY

#include "Form2.h"
CCBUIKY Ha Form2 cpasy MOcCJie MEPBOM CTPOKH B KOJIE MPOrpaMMbl Forml .

private: System::Void button2Z Click(System::0bject” sender,
System: :EventArgs”® e) {
Form2”~ f = gcnew Form2();
this->Hide () ;
f->ShowDialog() ;
this->Show () ;
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24 CpenaTh akTUBHOH BTOpYIO Gopmy (Form2). B oxne Ceoiicmea nie-
peitn Ha BrIaAKy CoObiTHs. 3 cnmcka KOMIIOHEHTOB, YCTaHOBJIEHHBIX
Ha ¢opme, BbIOpaTh Buttonl. Haiftu coObiTHe Click. J[BOWHBIM IIETYKOM
10 3TOMY COOBITHIO MEPENUTH B OKHO BBoJIa koja. Co3aaTh npouenypy oopadoT-
KH 9TOTO COOBITHS, 3aKPHIBAIOIIYIO (JENAOIIYI0 HEBUANMOM) (hOpMY Form2:

private: System::Void buttonl Click(System::0Object”
sender, System::EventArgs”® e) {this->Hide();};

25 3amycTUTh MPWIOKEHUE HA BRITIOJHEHWE. Tereph Mpy MEeTYKe Ha KO-
MaHJHOW KHOINKE Button2 («3amyck ¢popmwry) Ha dKpaHe mosSBUTCA (opma
Form2, T. K. coObITHe [l]enuok Ha 3Toil kKHOMKE OyaeT 0O0paboTaHo U ATOT 0Opa-
00TYMK MOKaxXeT GpopMy (CaenaeT ee BUANMON). AHAIOTMYHO, IIETYOK HA COOT-
BETCTBYIOIIEH KHOMKE (PopMbl Form2 yOeper ¢ 3kpaHa 3Ty dhopmy (caenaer ee
HEBUAMMOI). 3aKpbITh MPUIIOKEHUE.

26 CnenaTh OKHO mepBol (OpMBI aKTUBHBIM. [I[emukoM Ha KOMITOHEHTE
Buttonl (KHOMKa «Bbl6o0 mexcmay) BbIOpaTh (aKTUBU3UPOBAThH) ero. J[Boii-
HOM IIETYOK JIEBOM KHOTIKU MBIIIKU 1O 3TOMY DJIEMEHTY YIPABIICHHS TEPEBO-
JUT B OKHO BBOJIa KOJIJa 00pabOTYMKA 3TOT0 COOBITHS.

private: System::Void buttonl Click(System::0bject” sender,
System: :EventArgs”® e)
{ MedxHcoy smumu CKOOKaAMu 6CmMagum Koo }

U B 3arOTOBKY MOJMPOrpaMMbl MEX1Y (DUTYPHBIMU CKOOKaMU BCTaBUTH CIEAY-
FOIIUH KO,

if (textBoxl->Text!=""){this ->listBoxl->Items->Clear();
this->1listBoxl->Font = (gcnew System::Drawing::Font (L"Arial",
14, System::Drawing::FontStyle::Regular, System:

:Drawing: :GraphicsUnit::Point, static cast<System:
:Byte>(204))); this->listBoxl->ForeColor = System:
:Drawing::Color: :Black; this ->listBoxl->Ttems->Add(this -
>textBox1l->Text) ;

IYemanasnusaem kpacuwiii ysem ons mexkcma

if (radioButtonl->Checked == true){ this->listBoxl->ForeColor
= System::Drawing::Color: :Red; }

[IYemanasnusaem cunuii ysem onst mexcma

if (radioButton2->Checked == true){ this->listBoxl->ForeColor
= System::Drawing::Color::Blue;}

[IYemanasnusaem 3enenwiii yeem ons mekcma

if (radioButton3->Checked == true){ this->listBoxl->ForeColor
= System: :Drawing::Color: :Green;}

[IYemanaenusaem scenmoiit yeem 0ns mexcma

if (radioButton4->Checked == true){ this->listBoxl->ForeColor
= System::Drawing::Color::Yellow; }

IYemanasnusaem uepnulii yeem ons mexcma

if (radioButtonb5->Checked == true){ this->listBoxl->ForeColor
= System: :Drawing::Color::Black;}
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IlYemanasnusaem ampubym «ocuprocmsy 01 mexkcma

if (checkBoxl->Checked == true) {this->1listBoxl->Font = (gcnew

System: :Drawing::Font (L"Arial", 14, System::Drawing:

:FontStyle:: Bold, System::Drawing::GraphicsUnit::Point,
static cast<System::Byte>(204))) ;}

Il Yemanasnusaem ampubym «xypcusy ons mekcma

if (checkBox2->Checked == true) {this->1listBoxl->Font = (gcnew

System: :Drawing::Font (L"Arial", 14, System::Drawing:

:FontStyle:: Italic, System::Drawing::GraphicsUnit::Point,

static cast<System::Byte>(204)));}
IlYemanasnusaem ampubym «noouepknymoiity 0jisi mekcma
if (checkBox3->Checked == true) {this->1listBoxl->Font = (gcnew

System: :Drawing::Font (L"Arial", 14, System::Drawing:
:FontStyle:: Underline, System::Drawing: :GraphicsUnit::Point,
static cast<System::Byte>(204)));}

IYemanasnusaem ampubym «3auepkuymolily Oiisi mekcma

if (checkBox4->Checked == true) {this->1listBoxl->Font = (gcnew
System: :Drawing: :Font (L"Arial", 14, System::Drawing:
:FontStyle:: Strikeout, System::Drawing::GraphicsUnit::Point,
static cast<System::Byte>(204)));}

//Ycemanasnusaem ampudymvl «HCUPHOCHbY, «KYPCUBY Ol MeKCma

if ((checkBoxl->Checked == true) && (checkBox2->Checked ==
true)) {this->1istBox1l->Font = (gcnew System::Drawing:

:Font (L"Arial", 14, static cast<System:
:Drawing::FontStyle>((System: :Drawing: :FontStyle::Bold |
System: :Drawing: :FontStyle::Italic)), System::Drawing:
:GraphicsUnit::Point, static cast<System::Byte>(204)));}
//Ycmanasnusaem ampubdymol «HCUPHOCHbY, «KYPCUBY U «NOOYEPKHYMBLILY 015 MEKCMa
if ((checkBoxl->Checked == true) && ( (checkBox2->Checked ==
true) ) && (checkBox3->Checked == true))this->listBoxl->Font =
(gcnew System::Drawing::Font (L"Arial", 14,

static cast<System::Drawing:

:FontStyle> (((System: :Drawing: :FontStyle::Bold | System:
:Drawing: :FontStyle::Italic)| System::Drawing::FontStyle:
:Underline)), System::Drawing::GraphicsUnit::Point,

static cast<System: :Byte>(204)));

//Ycmanasnusaem ampudymol «HCUPHOCMBY, KKYPCUBY, «KNOOUEPKHYMBIILY U «3AYePKHYMbIU»
o0ns mekcma

if ((checkBoxl->Checked == true) && (checkBox2->Checked ==
true) && (checkBox3->Checked == true) && (checkBox4->Checked ==
true))this->1listBox1l->Font = (gcnew System::Drawing:

:Font (L"Arial", 14, static cast<System::Drawing:

:FontStyle> (System: :Drawing: :FontStyle::Bold | System:
:Drawing: :FontStyle::Italic | System::Drawing:
:FontStyle::Underline | System::Drawing:
:FontStyle::Strikeout), System::Drawing::GraphicsUnit::Point,
static cast<System::Byte>(204)));

//Ycemanasnuseaem ampubymsl «KYpCu8y, « NOOYEPKHYMbIU» U «3AUepPKHYMblUY OJis1 MeKCma
if ((checkBox2->Checked == true) && (checkBox3->Checked ==

true) && (checkBox4->Checked == true))this->1listBoxl->Font =
(gcnew System::Drawing::Font (L"Arial", 14, static cast<System:
:Drawing: :FontStyle> (System: :Drawing: :FontStyle::ITtalic |
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System: :Drawing: :FontStyle::Underline | System:

:Drawing: :FontStyle::Strikeout), System::Drawing:
:GraphicsUnit::Point, static cast<System::Byte>(204)));
//Yemanasnuseaem ampubymoi «Kypcus», « HOOYePKHYmblil» OJisk meKcma

if ((checkBox2->Checked == true) && (checkBox3->Checked ==
true))this->1listBoxl->Font = (gcnew System::Drawing:
:Font (L"Arial", 14, static cast<System::Drawing:
:FontStyle> (System: :Drawing: :FontStyle::Italic | System:
:Drawing: :FontStyle::Underline), System::Drawing:
:GraphicsUnit::Point, static cast<System::Byte>(204)));
//Ycemanasnuseaem ampubdymsi «KypCu8y, «3auepKHymoiily 01 meKcma

if ((checkBox2->Checked == true) && (checkBox4->Checked ==
true))this->1listBox1l->Font = (gcnew System::Drawing:
:Font (L"Arial", 14, static cast<System:

:Drawing: :FontStyle> (System: :Drawing: :FontStyle::ITtalic |
System: :Drawing::FontStyle::Strikeout), System::Drawing:
:GraphicsUnit::Point, static cast<System::Byte>(204)));
//Yemanasnusaem ampudymol «HCUPHOCMBY, KHOOYEPKHYMBLLY O] MeKcma

if ((checkBoxl->Checked == true) && (checkBox3->Checked ==
true))this->1istBox1l->Font = (gcnew System::Drawing:
:Font (L"Arial", 14, static cast<System::Drawing:
:FontStyle> (System: :Drawing: :FontStyle::Bold | System:
:Drawing::FontStyle::Underline), System::Drawing:
:GraphicsUnit::Point, static cast<System::Byte>(204)));
//Yemanasnuseaem ampubymsi «HOOUEPKHYMBILY, «3AUEPKHYMbIUY O] MEeKCma

if ((checkBox3->Checked == true) && (checkBox4->Checked ==
true))this->1listBoxl->Font = (gcnew System::Drawing:
:Font (L"Arial", 14, static cast<System::Drawing:
:FontStyle> (System: :Drawing: :FontStyle: :Underline |
System: :Drawing: :FontStyle::Strikeout), System::Drawing:
:GraphicsUnit::Point, static cast<System::Byte>(204)));
//Ycmanasnusaem ampubdymol «HCUPHOCMBY, «3AHEPKHYMbLUY 051 MEeKCMA

if ((checkBoxl->Checked == true) && (checkBox4->Checked ==
true))this->1listBoxl->Font = (gcnew System::Drawing:
:Font (L"Arial", 14, static cast<System::Drawing:
:FontStyle>(System: :Drawing: :FontStyle: :Bold |

System: :Drawing: :FontStyle::Strikeout), System::Drawing:
:GraphicsUnit::Point, static cast<System::Byte>(204)));
//VYemanasnusaem ampubymol «CUPHOCTBY, «NOOUEPKHYMBIILY, «3AYEPKHYMbILLY 011 meKcma
if ((checkBoxl->Checked == true) && (checkBox3->Checked ==
true))this->1listBoxl->Font = (gcnew System::Drawing:
:Font (L"Arial", 14, static cast<System::Drawing:
:FontStyle> (System: :Drawing: :FontStyle::Bold | System:
:Drawing: :FontStyle::Underline), System::Drawing:
:GraphicsUnit::Point, static cast<System::Byte>(204)));
//Yemanasnusaem ampudymvl «HCUPHOCHILY, KKYPCUBY, «3AUEPKHYMbLILY Ol MeKCma
if ((checkBoxl->Checked == true) && ( (checkBox2->Checked ==
true)) && (checkBox4->Checked == true))this->1listBoxl->Font =
(gcnew System::Drawing::Font (L"Arial", 14, static cast<System:
:Drawing: :FontStyle>((System: :Drawing: :FontStyle: :Bold
|System: :Drawing: :FontStyle::Ttalic|System: :Drawing: :FontStyle
::Strikeout)), System::Drawing::GraphicsUnit::Point,
static cast<System::Byte>(204)));
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else

{MessageBox: :Show ( "3anojmHuTe noxajymucrTa OaHHee", "Oumbxa BBO-
oa IaHHBEX",
MessageBoxButtons: :0K, MessageBoxIcon::Exclamation );}

27 Cpenatb OKHO mepBoil ¢hopMbl aKTUBHBIM. [1[eT4KOM Ha KOMIOHEHTE
Button3 (KOMaHJHas KHOINKa «Bbixod») BbIOpaTh (aKTHBH3MPOBATBH) €TO.
B okne Ceoiticmea nepeiitn Ha Bkiaaky CoObiTusi. Halith cTpoky ¢ MMeHeM
coObiTus Click (Illemuok). JIBoiHOM IIEMUOK B MPaBOM KOJIOHKE ATOH CTPOKHU
(coObITHSI) TIEpEBOIUT B OKHO BBOJA Koja oOpaborumka 3toro coowitus. Co-
3/1aTh CJICYIOIIYIO MPOLETYPY 00paOOTKH COOBITHS:

private: System::Void button3 Click(System::0bject” send-
er, System::EventArgs” e)
{ Application::Exit ()}

28 HaxaB xmaBuiy F5, 3amycTuTh npuioskeHue Ha BBITOJMHEHHE. B ciry-
yae HEOOXOJAMMOCTHU BBIMOJHUTH OTIAJKy. OOBICHUTH JIOTUKY (DYHKIIMOHUPO-
BAHUS TIPUIIOKECHHUS.

29 Tlo pesynbTaTam pabOThI COCTaBUTH OTUET.

1.3 KoHTpOJIbHBIE BOIPOCHI

Kaxk co3gaTh IpoeKT Windows Forms W €r0 COXpaHCHHE?
Kax co3nats BTOpyI0 (hopMy U ee BBI30B U3 NepBoit hopMbI?
KoMnoHeHT Forms M €ro OCHOBHBIC CBOMCTBA.
KoMnoHeHT Memo M €ro OCHOBHBIE CBOMCTBA.

KoMITIOHEHT Label M €ro OCHOBHBIEC CBOMCTBA.
KoMITOHEHT TextBox M €r0 OCHOBHBIE CBOMCTBA.
KoMITOHEHT Button U €ro OCHOBHBIE CBOMCTBA.
KOMITOHEHT ListView M €r0 OCHOBHBIEC CBOMCTBA.

. KoMIIoHeHT RadioButton M €ro OCHOBHBIC CBOMCTBA.
10.KoMnoHEHT ChecBox M €r0 OCHOBHBIE CBOICTBA.
11.KoMnoHEHT GroupBox M €ro OCHOBHBIE CBOMCTBA.
12.KoMnoHEHT ListBox U €r0 OCHOBHBIE CBOICTBA.
13.KOMITIOHEHT PictureBox M €ro OCHOBHEIE CBOMCTBA.

©ooNO O~ WNE
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2 JABOPATOPHASI PABOTA 2. YCJIOBHBIE OIIEPATOPBL.
BBIYUCJIEHUE 3HAYEHUA ®YHKIIUU, 3AJAHHOHU YCJIOBHO

Iean: Co3manue npocroro 3akondeHHOro Windows npuiiokeHust, BKIIO-
YAOIIEro BBOJA HMCXOIHBIX JaHHBIX, pacdyeT M BBIBOJA PE3yJIbTATOB pacyera
Ha opmy. 3HaKoMCcTBO ¢ Bo3MmoxkHOocTsmu Visual Studio 2010. ITIpoektuposa-
HHE Pa3BETRIISAIONICTOCS BHIYUCIUTEILHOTO MPOIecca.

2.1 TeopeTnueckue cBeeHUs

B s3bike nporpammupoBanus C++ HCIONB3YIOTCS HECKOJIBKO KOHCTPYK-
WM JJIS1 IPUHATUS PEIICHUI

- oIeparop if;

— OIeparop switch;

~ YCIJIOBHBIN orepaTop ? (omepaTop yCIoBHsA).

JIns npepeIBaHus IPOrPaMMHOIO LIUKJIA IIPU HEKOTOPOM YCJIIOBUU IPUME-
HSIETCS YTBEp)KIEHHE (Omeparop) break, M MPOJOJDKEHHUS UTEpAlUNA LIMKIA
IPU BBINIOJHEHUH HEKOTOPBIX YCIOBHUM NMPUMEHSETCS YTBEpKIEHHE (01epaTop)
continue, JUIS BbIXOAA U3 (PYHKLIMM NPU BBINOJIHEHWU HEKOTOPBIX YCIOBHMH
IIPUMEHSIETCS OIIEpaToOp return, VIS NIEPEX0a K 3aJaHHOMY MECTY IIPOTrPaMMBI
IIPUMEHSIETCA OIlEepaTop goto, XOTA CUMUTAETCS, YTO B IPOrPAMMHUPOBAHUH
HE CYILIECTBYET CHUTYallMil, B KOTOPBIX HENb3s OOOWTHCH O€3 omepaTopa goto.
VYTBep)KIeHNUE break MPUMEHSETCS TAKXKE B TEJIE ONEPATOPA switch.

2.1.1 Ycnoenwtii onepamop if 6 azvike npozpammuposanusn C++

O6mas ¢opma 3amucu orneparopa if:

if (ycrnoBue) {memcTrBHUE!};

B oneparope if HCHONB3YETCsl Pe3yJIbTAT BHIYMCIIECHUS YCJIOBHS, 3aKIIO-
YEHHOTO B KPYIJIble CKOOKM, HA OCHOBE KOTOPOI'o MpUHUMAETCs perieHue. Pe-
3yJAbTAaT BBIUMUCICHHS YCIOBHS (JIEHCTBHE) MOXET OBITh apu(PMETHICCKUM
WM JjorudeckuM. Eciu pe3ynbTar BBIMOTHEHHS YCIOBUS OYyIeT HCTUHHBIM,
TO BO3MOXHO BBINIOJIHUTH HECKOJIBKO JE€UCTBHM. JJIsl 3TOro CleayeTr MUCIoiab30-
BaTh (PUTypHBIE CKOOKH, HAIIPUMED:

if (ycraoBue)

{
mevcreuel;
OemcTBue?;
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2.1.2 Koncmpykuyua if-else

O6mias ¢popMma 3anKcu KOHCTPYKLIHH if-else:!

if (ycaoBue) gemcrBuel;
else
OemcTBue?;

Ecnu BoimonHsieTcss yciioBue, TO OyAeT BBIMOIHATHCA (PparMeHT mpo-
IpaMMBbl neiicTeuel, B IPOTUBHOM Cllydae OyJ€T BBIIOJIHATHCS neicTeue?.

Kaxxnoe u3 yrBep)aeHnii MOXKEeT OBITh MHOKECTBEHHBIM. B TakoM ciryuae
MPUMEHSIOTCS PUTYPHBIE CKOOKH:

if (ycjaoBue)

{
nevcreuel;
OencTBmue?;

}

else

{
mercrauel;
nevicrsued;

2.1.3 Koncmpykyusa if-else if-else if-...-else

dopma 3anrucu KOHCTPYKINN if-else if-else if-...-else!

if (ycaoruel)
memcrTBuel;

else if (ycrnoBue?)
OemncTBue?;

else if (ycrnoBue3)
mercrauel;

else

OencTBue;

HpI/IBCI[eHHaSI KOHCTPYKI_[I/IH I/ICHOHBBYCTCH JJIA BBI60pa BO3MOXHBIX CH-
Tyaunﬁ5jK0rﬂa MIIPOBEPAIOTCS YCJIIOBHUA ycioBuel, ycioBueZ, ycijobue3,
COOTBETCTBEHHO 6y11yT BBITTOJTHATECS NEUCTBUS . melicTBMel, IelicTBMe?, meii—

creue3 U T. A. B cinydae, korjga HU OHO U3 YCIIOBUM HE BBIMIOJHAETCS, BBINOJI-
HAIOTCS JEHCTBUA, NPOMMCAHHBIE MIOCIIE oepaTopa else.
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B ciiydae BbIMONHEHUS! MHO)KECTBEHHBIX JIEHCTBUIN MPUMEHSIOTCS QUTyp-
HbI€ CKOOKU JIJIS1 KaX/10I0 U3 YTBEPKACHUM:

if (ycaoruel)

{

mevcreuel;

}

else if (ycrnoBue?)

{

OemcTBue?;

}

else if (ycrnoBue3)

{

nemcTamues;

else

{

OercTBUe;

2.1.4 Onepamop switch

O6mas ¢popma 3anucu oneparopa switch:

switch (ycrnoBue) {
case 3HaueHuel:
oevicTBue;

break;
case 23HaueHue?Z:
IericTBue;

break;

case 23HauveHMen:
oericrBue;

break;
default:
oericTBue;

break;
}
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BolpakxeHue 3aKI0YEHHOrO B KpYIJIble CKOOKM oreparopa IOCienoBa-
TCJIbHO CPABHHUBACTCA CO 3HAYCHUSIMHU:. 3HadveHMe 1, 3HadyeHue 2, ..., 3Hade-
Hue n, KOTOPBIE JOJAKHBI OBITh MPOCTHIMH KOHCTAHTAMHU WM KOHCTAHTHBIMU
BBIpaXXEHUAMH. B TOM ciydae, korga oaHO M3 3TUX 3HAYEHUN PABHO 3HAYEHUIO,
BBITIOJIHAKOTCS YTBEPKIACHUS, KOTOPBIE CIEAYIOT 3a JaHHBIM 3HAYCHUEM.

YTBepkaeHue break CUTHAIM3UPYET 00 OKOHYAHWUU BBINIOJIHEHHUS YTBEp-
KIEHUW U MPUBOJUT K BBIXOJlY U3 OIlEeparopa switch. YTBEPKICHUE break CTa-
BUTCS B KOHIIE Ka)XJI0r0 BapuaHTa BeiOOpa. Eciiu 3Toro He cienarb, TO BBIIOIHE-
HUE MOCJIEI0BATENILHOCTH YTBEPKICHUM MEPEeUJIeT B CIEYIOIUNA BapUaHT BbIOO-
pa 1 OyJeT BBIIOJIIHATHCA J0 TEX MOpP, IOKa HE BCTPETUTCS YTBEPKICHUE break.

CneunanbHbll JOTOJHUTENbHBIA BapuaHT default OyAeT BBINOJIHEH
B TOM CJyd4ae, Korjaa He Oy/aeT HallIeHO HU OJIHOTO COBIA ICHUSI.

OnepaTopbl if U switch TOM WIM MHOW CHUHTAKCUYECKON KOHCTPYKIIMHU
CYHIECTBYIOT MPAKTUYECKH BO BCEX fA3bIKAX MPOrpaMMUPOBaHUs (B MEPBYIO Oye-
penb A3bIKaX BBICOKOI'O YPOBHS), M MX YaCTO HA3BIBAIOT OIEPaTOPaMH BETBIICHUS.

2.1.5 Ycnoenwtit onepamop

B otnmumume ot apyrux omeparopoB s3bika C++, KOTOpbIE MOTYT OBITh
YHapHBIMU WA OMHAPHBIMH, CTICIIU(PHUECKUI ONepaTop yCIOBUS SIBISETCS TEP-
HapHBIM ONEPATOPOM. DTO 03HAYAET, YTO Y HEr0 MOKET OBITh TPH ONEpaH/a.

OOuruit hopmat 3amucu onepaTopa yCiIOBHS:

yCJioBMe ? BHPaxeHue 1 : BHPaxeHue 2

Ecnn B pe3ynpTaTe BBIYUCICHUS YCJOBUSI OYyJEeT MOIY4YEHO 3HAYCHHE
TRUE (MCTHHA, HE HYJb), TO BBIINOJHSAETCS BbIpakeHHE | U pe3yabTaTOM BbI-
MOJIHEHUS OllepaTopa yclioBUs OyneT 3HaueHHe, MMOJTYYEHHOE MPU BHIYUCICHUH
ATOro BbIpaKeHUs. Eciii B pe3ynbTaTe BBIYHMCICHUS YCIOBUSA OYAET MOIYy4EHO
3HaYeHue FALSE (JIOXKb, T. €. HyJb), TO BBIIIOJHSAETCS BBIpAXXEHUE 2 U pe3yibTa-
TOM BBIIIOJIHEHUS OIEpaTopa yCJIOoBUSl OyAeT 3HaueHHe, MOJyUYEHHOE NP BbI-
YUCJIEHUU BBIpaXKEHUE 2.

Omneparop ycaoBHUsS 4acTO ONKCHIBAOT KaK Omeparop ?. TepHapHBIN ore-
paTtop ycioBusl ? HauOoJiee 4acTO UCIIOJIb3YETCs [l IPUCBOECHMS IEPEMEHHON
OJTHOTO U3 IBYX 3HAYECHHUI B 3aBUCUMOCTH OT HEKOTOPOI'O YCIOBHS.

2.1.6 Onepamop break (om anziuiickozo — npepvléams)

OmnepaTop WM yTBEpKIEHUE break CIYXKUT A HEMENJIEHHOIO BBIXOAA
U3 LIMKJIA, Oyab TO while, for MU do-while. Ilocie BpIX0Ja U3 LIMKIIA BBION-
HEHUE MPOrpaMMbl MPOAOKAETCS C yTBEpKAeHUs ((pparMeHTa mporpammbl),
HETIOCPENCTBEHHO CIEAYIOLIET0 3a LIUKIOM.
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Ecnu oneparop break BCTpedaeTcs BO BIOKEHHOM ILHKIE (BIOKEHHBIX
[IMKJIaX ), TO OyAET MPEKPaIICHO BHIMIOJHEHUE TOT'O I[MKJIa, B KOTOPOM 3TOT OIle-
paTop BCTPETHIICS.

HeobxoanmocTh B HCTIOIB30BAHUH OTIEPATOpPA MPEPHIBAHUS break B TENeE
LMKJIa BO3HUKAET TOr/1a, KOr/a YCIOBUE MPOAOKEHUS UTEpaluid HYKHO IpO-
BEpsTh HE B Havalie MKJIa (KaK B IIUKJIAX while U for) M HE B KOHIIE TeJa LIUK-
7a (Kak B IUKJIE do-while), a B CepeANHE Tela IUKIIA.

dopmar 3anucu orneparopa break:

break;
2.1.7 Onepamop continue (om anznuiickozo — nPoO0OIHCANb)

OnepaTop wiM yTBEPKAEHUE continue CIYKUT JJIA NEpPEXoja K Cleay-
IOLLIEH UTEpalK UKJIA.

OnepaTop continue MNPOTUBOIIOJIOKEH IO JIEUCTBUIO ONEPATOPY break.
OrnepaTop continue IMO3BOJISIET B JIFOOOM TOYKE Teja IUKIA (while, for WIH
do-while) mpepBaTh TEKYIIYI0 WUTEpPALUIO0 U TMEPEUTH K MHPOBEPKE YCIOBUU
MPOJOJKEHUS UKJIAa. B cOOTBETCTBUM € pe3yibTaTaMu MPOBEPKH JIMOO 3aKaH-
YUBAETCSl BHINOJIHEHUE I[MKJA, TUOO0 HauumHaeTcs HoBasg utepanus. [Ipu sTom
BCe yTBepxkAeHus ((pparMeHThI IPOrpaMMbl), KOTOPBIE CIECAYIOT 3a ONEPaTOPOM
continue (KJIOYEBBIM CIIOBOM), aBBTOMAaTHUYECKHU MPOMYCKAIOTCA.

dopmMmar 3amucu oreparopa continue:

continue;
2.1.8 Onepamop goto

Ceituac BO MHOTUX $I3bIKaX MPOTrPAMMUPOBAHUSI ONEpaTop Oe3yCIOBHOTO
repexo/ia TUIa goto HE ucnoib3yercs. OAHAKO B si3bIKe porpamMmmupoBanus C++
OH uMeeT mecto. [IpuMeHeHue orepaTopa goto HE SIBISETCS] XOPOIIUM CTUIIEM
nporpamMmmupoBanusi. Ho B HEKOTOPBIX ciIydasix ero npuMeHeHue ObIBaeT yMECTHO.
Wuornaa, mpu ymMenoM HCIOJIb30BaHUM, OMEPATOpP goto MOXKET OKa3aThCsl BEChMa
TMOJIC3HBIM, HAIPUMED, €CJIU HY>KHO MOKUHYTH TJTYOOKO BJIO)KCHHBIE ITUKJIBI.

Jlns omeparopa goto Bcerjga HeoOXoauma MeTka. MeTka — 3TO MAEHTH-
buKaTop C MOCIETYIONIUM JBOeTOUYneM. MeTka JOhKHA HaXOJUTHCS B TOU Ke
(GYHKIIAA, 9TO U OTIEPATOP goto, MEPEXo]] B APYTYIO0 (PYHKITHUIO HEBO3MOXKEH.

OO6uuit popmart 3anucu oneparopa goto:

goto mMeTka;

MeTKa: =23alaHHbBe IeMCTBUA.
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Mertka MOXKET HaXOIUThCS Kak J10, TaK U Mocie oneparopa goto. C MOMOIIBIO
orieparopa goto MOKHO HE TOJIBKO BBIXOJIUTh U3 IIUKJIA, HO M OPraHU30BaTh LUK
Jloruyeckue onepaTtopbl OTHOIIEHUS MTPUBEACHBI B Ta0. 2.1.

Tabnuya 2.1 — Jlocuueckue onepamopbwi

Ne /it Omneparop Oneparnus
1 && "
2 | NJIn
3 ! HE, orpunianue

Hwxe npuBeneHsl onepaliii OTHOIICHUH B yOBIBArOIIEH MOCIEI0BATEb-
HOCTH NMPUOPUTETOB:

HauBbicimuii !

Huzmmii I

Kak u B apudMeTndecKrux BEIPOKECHUSIX, I U3MEHEHUS TTOPSIIKA BBITIOJN-
HEHUS OIEpalnid CPaBHCHUS W JIOTHYECKUX OIEpaIii MOXXHO HCIIOJIh30BaTh
KpPYTJIbIe CKOOKH.

OrnepaTopsl OTHOIICHUS TIEpEYUCIICHBI B Ta0. 2.2.

Tabauya 2.2 — Onepamopwi omHoweHus A3vika npoepammuposanus C++

No /it Omneparop 3HaueHHE
1 == PaBHO
2 I= He paBno
3 < MemnbIme
4 <= MeHbllIe WK PaBHO
5 > bonbmie
6 >= Bosnbiie unu paBHO

Pesynbrar nmro6oi omepanuu CpaBHEHUS WM JJOTUYECKON OMepaIiuid eCTh
0 (myns) winm 1.

Pemienne mpakTuyecku JIOOOM 33aud MOXHO 3allpOrpaMMHUpPOBATh CaMo-
CTOATENILHO OT Hayayia 10 KOHIA. OIHAKO IpY COCTaBJIIEHUHU MPOTPAMM OYEHB 4acTO
BO3HUKAET MOTPEOHOCTH BHITIOIHUS KaKUe-THO00 JEUCTBHM, KOTOPBIE yXKe UCIIONb30-
BAJIMCh B Pa3IMYHbIX Nporpammax. Hampumep, mpu MareMaTHyeCcKHX pacyerax
HYKHO BBIYHCIICHHE TPUTOHOMETPUYECKUX (YHKIMH, a TpOrpaMMHUpPOBAHHAEM
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ATUX BBIYUCIICHUM Y€ HE pa3 3aHHMaJIOCh MHOXKECTBO MporpamMmucToB. Ilo-
sromy B Visual C++ BXoaut oOIMpHBIH HA0Op CTaHAAPTHBIX MOAYJICH, comep-
KaluX CTaHAapTHBIE QYHKIWUH. Takue MOIYIN MPEICTABISIOT COO0M TOTOBBII
OTKOMIWJIMPOBAHHBIN W  ONTUMHU3UPOBAHHBIM  KOJ, MNpeIHA3HAYCHHBIN
JUTSL pELIEHUs CaMbIX Pa3HBIX 3a/1a4.

B tabnune 2.3 npuBeneH MepevucHb HeKomopbix BCTPOCHHBIX MaTeMaTH-
yeckux ¢yakiuii Visual C++ 2010. IIpororursl 3TuX (YHKIUH ONpeaeIeHbI
B 3aroioBouyHoM (aitne math.h. TToatomy, 4T00BI UMETh BO3MOXHOCTh HX HC-
MOJIb30BaHUs, HEOOXOIMMO B BBI3BIBAIOIIIEM MOJTYJI€ UCTIOIH30BATh TUPEKTUBY:

#include <math.h>.

Bce dyaknun C++ (He TOIBKO CTaHAAPTHBIC) 3aMUCHIBAIOTCS TaK: CHAYa-
Ja cieAyeT Ha3BaHWe (PYHKIIMH, TOTOM B KPYTIJIBIX CKOOKaX — CIUCOK IMapaMeT-
POB Yepe3 3amnsaTyio (€Ciau napaMeTpoB HECKOJIBKO).

2.1.9 Mamemamuueckue (pynkuuu 6 azvike npozpammuposanus C++

Tabauya 2.3 — 3anuce mamemamuuecxux ¢ynxyuii 6 C++

Marematuue- HaszBanue DyHKIUSA HA SI3bIKE
[TosicHenne
ckast GyHKIUsA|  QYHKIUN nporpammupoBanust C++
1 2 3 4
apryMEHT JJIsl aCOS JIOJDKCH
o | ey | Fie e | Woumap ool 11}
P Y double acos(double x); patll
YCHUS B paJiiaHax Ha MpoMe-
KyTke oT 0 110 p1
00paTHBII
runep6onu- | #include <math.h> X JIOJOKEH OBbITh Ooublie J100
arccosh x .
YECKHI double acosh(double x); | pasen 1
KOCHHYC
apryMeHT JJIs asin JOJKEH
voms | aenye | Ao cmante | 10amspoponel 1)
PRCHHYC | double asin(double X); pail
YeHHS B paJaHax B MPOMEXKYT-
Ke ot —i/2 no pi/2.
: obpaTHbili #include <math.h> HU atanh, Hu atanhf He SBISAIOT-
arcsinh X | runep6onuye- - :
o double asinh(double x); | cst ANSI C — pynkmsamu
CKHi CHHYC
. n nf -
arctg x ApPKTaHIE€HC #include <math.h> iteimﬁ itaa Egizgaia: Toi/IHea
p double atan(double x); pasr atp
KYTKe OT —pi/2 1o pi/2.
0OpaTHBIN TH-
nepbosmue- | #include <math.h> HU atanh, Hu atanhf He sABIAIOT-
arctgh x N
CKHUH double atanh(double x); | cst ANSI C — pyHKIIHSIMHE.
TaHI'CHC
i/* kyouueckuii | #include <math.h> SBnsercst cranAapTHOH PyHK-
X KOpPEHb double pow(x,1.0/3.0); | umeit ANSI C
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IIpooonocenue mabauywl 2.3

1 2 3 4
cosh x runepbomuiec | #include <math.h> VYTIIbI onpeieNieHbl B paiuaHax
kuii kocunyc | double cosh(double x); '
X skcmoHenTa | #include <math.h> SIBnsieTcsi craHIapTHOM (DyHK-
€ qrcna double exp(double x); et ANSI C
‘X‘ hggc}/g;;fggj #include <math.h> SBnsercst cranAapTHON PyHK-
double fabs(double x); | uueit ANSI C
BEJIMYMHA)
In x HarypanbHblid | #include <math.h> SBnsercs cranAapTHOH PyHK-
aorapubm double log(double x); et ANSI C
norapudy _ log10 Bo3BpamaeT 3HaueHUE
Ig x 16 OCHOBAHIIO #include <math.h> norapugma 1mo ocHoBaHuIO 10
10 double log10(double x); | ot x. On onpenensiercs Kak
In(x)/In(10)
Bo3BeneHue | #include <math.h> .
X7 ocHoBanusi x | double pow(x, y); HBHiIeTCﬂ CTAHAAPTHOI dyHic-
e ueit ANSI C
B CTCTICHb )
KBaJ[paTHBIN . BBIYHCIISICT apUPMETHICCKUI
\/; KOpPEHb #include <math.h> . (HeoTpHuIIATEIBHBIN ) KBAIPAT-
double sqrt(double x); .
13 Yncia HBIA KOPEHb U3 apryMEHTa
sin x CHHYC #mCIUde.<math'h> VYruisl onpeiesIeHbl B paiiaHax
double sin(double x);
COS X KOCHHYC #include <math.h> VYTIIBl ONpeIesieHbl B paiaHax
double cos(double x);
sinh x runepGomue- | #include <math.h> Vil Onpe/iesieHbl B pajnanax
ckuii cunyc | double sinh(double x);
tg X TaHTEHC #include <math.h> VYTJIbl ONpeIesieHbl B paiuaHax
double tan(double x);
#include <math.h> YTIbl onpeiesieHbl B paiuaHax.
tgh x runepoome- double tanh(double x); | tanh(x) onpenessieTcst Kak

CKHUU TaHTE€HC

sinh(x)/cos(x)

2.2 IIpuMep BbINOJTHEHHUS PAOOTHI

Co3znath NpuIIOKEHUE I BBIYUCICHHS 3HAYCHUS (QYHKITUU:

sin(x® + ax),
1++/(x* +ax)
y: 1- i )
e (14 x)
cos(x*—a*) 1-sin(a-x)
J1-sin(a-x) et
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1 Boiitu B cpeny Visual Studio 2010.

2 B okne Co3nath IIpoekT cienyer pa3BepHYTh y3el Visual C++, 00-
paTUTHCS K MYHKTY CLR W Ha LIEHTPAIbHOW MaHeNu BhIOpaTh [lpunoocenue win-
dows Form.

3 3arem B nosie penakropa Ums (rae no ymonuanuio uMmeercs <Begute
UMS>) cJelyeT BBECTH MM IIPOEKTa, Visual Lab2. B mone Pacmosoxkenue
MOXHO YKa3aTb MyTh pa3MEUICHUS MPOEKTa WIM BBIOpATh MyTh pa3MeEIICHUs
MpoekTa ¢  MNoMolblo  kjnaBumu  (kHomku)  OO030op  (Hampumep
N:\CN2_trim\Lab2).

4 JIns bopMbl M3MEHUTh 3HAYEHHE CBOWCTBA Text, 3aHECs, HapMMeED,
cienywlue aaHueie: «Botnoanun cmyoenm epynnvt ICA-11-1 Heanos I1. A.
Jlabopamopmuas paooma 2».

5 CBoiicTBy FormBorderStyle (DOpPMBI (CTHIIb PaMKH OKHA) MPUCBOUTH
3HauYeHUE FixedToolWindow. JTO 3HAUCHHUE OMPENEIIIET OKHO KaK TUaJIOrOBOE,
€ro pa3Mepbl Ha JdTare MPOroHa MPUIIOKEHHUs (B Mpolecce padoThl MPUIIOXKE-
HUS1) HE MOT'YT OBITh U3MEHEHBI.

6 Ilomectuts Ha ¢GOpMY KOMIIOHEHT Buttonl (KOMaHJIHas KHOIIKA)
Y Hamucath Ha Hel «Pacuemy (T. €. 3aHECTH ATOT TEKCT B CBOWCTBO Text).

7/ AHanoru4yHO CcO3/1aTh KHOINKY Button2 M HamucaTth Ha HeW «Bwixooy.
C noMo1Ipl0 CBOMCTBa Font MOXKHO U3MEHHUTH pa3Mep mpudTa U HAUCAHUE
TekcTa Ha KHomke. C MOMOIIbI0 CBOMCTBa ForeColor MOKHAa W3MEHUTH IIBET
mpudra cm. puc. 2.1.

BoinonuAn CTYOEHT rpynnsl 3CA-11-1 Meanos ILA. nab. pabora 2 9]

Pacuem ‘ ‘ Borxod

Pucynok 2.1 — Oxkno gpopmsl Ha smane co30anus npocpammol
8 Pa3mecTuTh B caMoM Bepxy (GOpMbl KOMIOHEHT Label. B cBolicTBO

Text 3aHECTU TEKCT «Boluucnenue 3nauenus @Gyukyuu» (Takxe MOKHO MOMe-
HSTh NapameTpbl mpudra).
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JUJ1sl BBIOJTHEHUSL pACYETOB HEOOXOAUMO 3a/1aTh UCXOJHBIE JaHHbIE: 3HA-
YeHHEe NapaMeTpa @ U 3HaueHUe NMepeMEeHHON X. DTU JaHHbIe OyIyT BBOJUTHCS
C KJIaBUATYpbl C IOMOUIbI0O KOMIIOHEHTA TextBox. CBOWCTBO 3TOr0 KOMITOHEH-
Ta, B KOTOPOE MOMEIIAETCS PE3yJIbTaT BBOAA, UMEET TEKCTOBBIM THI, T. €. JO-
MyCKaeT BBOJ JIFOOBIX CUMBOJIOB. TakuM 00pa3oM, B pOIECCE BBO/A MOIb30BA-
TeIb MOKET BBECTH (CIy4ailHO UJTU MPEAHAMEPEHHO) HEOMYCTUMBbIE (HEUHCII0-
BbI€) CUMBOJIBI. TaKyrO CUTyalMiO JOIYCTUTh HENb34, T. K. IPU BBOJE HEAOIY-
CTUMBIX CUMBOJIOB MPOU30KIET cOOl (aBapuitHOE 3aBEPIICHHUE) MPOrPaMMBbI BO
BpeMsi IpeoO0pa3oBaHusl HEBEPHBIX JaHHBIX K BEIIECTBEHHOMY Tuily. [loaromy
IIOJIB30BATENI0 HYKHO BHMMATEIbHO BBOJIWUTH JAHHBIE B 3TH mojd. i 3Toro
BBIIIE KHOIMOK Pa3MECTUTh TPHU 3JeMeHTa TextBox (MOXHO OJHMH 3JIEMEHT
TextBox BCTaBHUTb, OCTAJIbHBIE JIBa CKOIMUpOBaTh ¢ mepBoro). IlepBbie nBa
MPEIHA3HAYEHBI Il BBOJIA, COOTBETCTBEHHO, 3HAUYCHUS NapaMeTpa a U 3Haye-
HUSl IEpEMEHHON X. B cBolicTBa Text 3THX KOMIIOHEHTOB BBECTH KaKHE-JIHOO
3HAUEHUS — 3HAUCHUS M0 YMOJIYaHUIO. JTU 3HAYCHHS OYyIYyT MOKa3bIBATHCA MPH
3aIlyCK€ NPWIOKEHHsS HA BBINOJIHEHUE. [IpW BBINOTHEHWH NPUIOKEHUS HX
MOXXHO OyAeT 3aMeHUTh IpyruMu. KoMIOHEHT TextBox3 OyleT MCIOJb30BaH
JUTSI BBIBOJIA PE3YJIbTaTa BBIYUCICHUS (DYHKIMH, TIOITOMY HEOOXOIUMO 3arpe-
TUTh BBOJI B HEro JaHHBLIX IojJb3oBaTesieM. s 3Toro CBoﬁCTBy ReadOnly
(TONBbKO YTE€HHE) MPUCBOUTH 3HAYEHUE true, 3alpPELIAIONIEE IMOJIb30BATENIO 3a-
HOCHTDH B KOMITIOHEHT KaKue-TMOO JaHHbIC.

9 HanpoTuB mepBoOro sjaeMeHTa TextBoxl pa3MECTUTh HJIEMEHT Label2
U B CBOMCTBE Text ITOI0O DJIEMEHTA 3aHECTU TEKCT «Beedume 3nauenue Ay,
HaIlpOTUB TextBox2 Pa3MECTUTH DJIEMEHT Label3 U B CBOWCTBE Text 3aHECTH
TEKCT «Beeoume 3nauenue X» v HaIPOTUB NOCIENHETO TextBox3 pPa3MECTUTh
AJIEMEHT Label4 U B CBOMCTBE Text 3aHECTU TEKCT «3HAUEHUE PYHKUUU Y=».
[Tomyuum cnenyromyio popMy Ha puc. 2.2.

BLINOMHAN CTYOEHT rpynne 3CA-11-1 Weanos LA, nab. pabora 2 [E3]

BbluMcrieHWe 3Ha4yeHUA (hyHKLMN

Beeanre znawenne A |3 |

BeegnaTe zpageane X [5 |

3Inauenne byaxnan V= | |

Pacuem ‘ | Boxoo |

Pucynox 2.2 — [Ipumepnwiii 610 npoekmupyemou popmbi
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10 3amyctuts TekcToBbld mpoueccop Microsoft Word u B Hem HaOpathb
MaTeMaTHYeCKyI0 (JOPMYITY B COOTBETCTBUU C 3a/IaHUEM C ITOMOIIBIO PEIAKTOPa
dbopmyi. Beinenuts HabpanHyo (OpMYIy U CKOTUPOBATh €€ B Oydep oOMeHa.

11 3amyctuts rpaduueckuii penakrop Paint (Ilyck — I[lpoepammer —

Cmanoapmuuvle — Paint) u BcraButh u3 0ydepa oOMeHa HaOpaHHYIO (hopMyiTy
(puc. 2.3).

‘® untitled - Paint

File Edit Wiew Image Colors Help

jz sin(xZ +ax), ecmm x <0
e 2
7la y:f(x):<1—1+_(x7+ax), ecmm O<x=a
oA e ®4x)
~| ¢ mz—az) 1- sin{a —x)
=11 _vl'l—sir(a—x)i ) LeCIH X>a
|
[

m HNEEEEEENENEE N
N (I e

For Help, didk Help Topics on the Help Menu.,

Pucynox 2.3 — Oxno epaghuueckoeo peoakmopa Paint

12 Coxpanuts rpadguueckuii gaiin (Ha aHIIUKACKOM SA3BIKE) B Ty K€ Mar-
Ky, YTO M IPOEKT mporpammsi (Lab2).

13 Tlomectuth Ha POpMYy KOMITOHEHT PictureBoxl U C TOMOIILIO CBOM-
CTBa Image 3arpy3uTh B HETrO CO3JaHHBIH HAaMU PHUCYHOK, OTOOpPaXKAIOIIHiA
byHKIMI0. 3arpy3ka prCyHKa MPOU3BOJIUTCS C MOMOIIBIO0 CTAaHIAPTHOIO OKHA
aunanora. C MoMoluIbio0 CBOMCTBA SizeMode BIHCHIBAE€M Hally KapTHHKY B OJIOK
PictureBoxl, BbIOpAB MyHKT StretchImage.

14 B pe3ynbTate MpOBEACHHBIX ONEpAIMii JOHKHA TMOTYyYUThCS (GopMma
MPUMEPHO TAKOT'O BHJIA, KaK TTOKa3aHOo Ha puc. 2.4.

Beinonuan cTyfeHT rpynnst 3CA-11-1 Weanos ILA. nab. pabora 2 3]

BbluncneHne 3HavyeHuA (hyHKUUN

xir(x2+lx), ecrm x<0
ﬂ 2
Y=f(x)=41_17+_ (x Hn), ecm O<x<a
e”‘x)[li-x)

cosx” -a%) 1-sin(a-x)

Asa-n) =) Jecm X>a
BeennTe 3ma; A [3 |
BeeansTe 3gadenne X [5 |

3pavenne pynxnEn V= | |

Pacuem ‘ [ Buxood

Pucynoxk 2.4 — [IpumepHnuwiii 610 hopmubl npunodceHus
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15 Co3maauM coObiTHEe Click JJIS KHOIIKHM Buttonl ¢ HaaNuchio «Pac-
yemy. J1ns 5TOro cuenaeM ABOMHOM MICTYOK JICBOM KHOMKOM MBIIIX IO KOMIIO-
HEHTY Buttonl. [lonyunm 3aroToBKY MOANPOrPAMMBI:
private: System::Void buttonl Click(System::0bject” sender,
System: :EventArgs”® e) { }

16 Mexny aBymsi (DUIypHBIMH CKOOKaMHM BCTaBUM CIEAYIOIIMHA (par-
MEHT IPOrPaMMHOI0 KOJa:
double vy, x, a;

//IIposepxa, umo Oannbie 0151 X U @ 66e0eHbl

1f ((textBoxl->Text!="")&& (textBox2->Text!=""))
{

//IIpeobpazosanue uz mexcma 6 OpooHOE YUCIO X U 4

a = Convert::ToDouble (textBoxl->Text) ;

x = Convert::ToDouble (textBox2->Text) ;

if (x<=0)y=sin (x*x+a*x);

else

if (x>0&6&x<=a) {y=1-(l+sqgrt (x*x+a*x))/ (exp(sin(x))* (1+x));}
else

{y=(cos (x*x-a*a)/(sqrt(l-sin(a-x)))-(l-sin(a-x))/(exp(sin(x)));};

//Bb1600 6 komnonenme TextBox3 npeobpazosannozo 6 mexcm 3HaueHus y
textBox3->Text = Convert::ToString (y);}
else

//Bbl800 oxHa ¢ coobuenuem, eciu He 66e0eHbl OaHHble 6 KOMHNOHEeHMbl
TextBox1l u TextBox2

{MessageBox: :Show ( "BremuTe noxajnymcTa InaHHele A m X", "Oumbkxa
BBOIA OaHHBIX", MessageBoxButtons: : 0K, MessageBoxI-
con: :Exclamation); }

17 Cosmamum cooertue Click mna kwonku Button? ¢ wammucero «Bei-
X00». 11151 3TOro caeiaeM ABOMHOM IIETYOK JI€BOM KHOMKOM MBIIIM IO KOMIIO-

HeHnTy Button2. [Tomy4um 3aroToBKy MOANPOrPaMMBL:
private: System::Void buttonZ Click(System::0bject” sender,
System: :EventArgs” e) { }

18 Mexny aBymsi (UTypHBIMH CKOOKaMH BCTaBUM CIEAYIOIMMA (par-
MEHT MIPOrPaMMHOT0 KOJIa:

Application ::Exit();

19 BBepxy mporpaMMbl TOCie CJIOB #pragma once J00aBUM CTPOKY,
MOJIKJTFOYUB OMOTNOTEKY padOTHI C MAaTEMAaTHIECKUMU (DYHKIHSIMU

#include <math.h>,
a Takxke J100aBUM CTPOKY, MOAKIIOYMB OMOIMOTEKY pabOThl CO CTPOKOBBIMHU

GyHKIUSAMU:
#include <string.h>

20 [Ipu co3gaHuu MPUKIAAHBIX MpPOrpaMM pa3padOTUMKH JeNaloT Mak-
CUMaJIbHO JIOCTYIIHBIM TMOHHMMaHHUIO WHTep(eiic, a camy mporpamMmy MakKCu-
MaJIbHO «IPY’KECTBEHHOMW» K NEHUCTBUSM MOJIb30BaTeNsA. B Halem co3naBaeMom
MPUJIOKEHUH TI0JIb30BATENb MPU BBOJE MCXOJHBIX JIaHHBIX (YMCIIOBBIX 3Ha4e-
HUN @ U X) MOXKET JOMYCTUTh OIIMOKY U BBECTHU TEKCT BMecTo yucia. Heobxo-
JIUMO CO3/1aTh Mpoleaypy oopadbotku coowitus Ilomepu ¢hokyca KOMIOHEHTa-
MU TextBoxl M TextBox2 (JaHHOE COOBITHE MPOMCXOAWT B MOMEHT, KOTJa
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KypCOp MEPEeXOIUT OT TEKYIIEro OJHOCTPOYHOTO TEKCTOBOTO TOJS K JIPYrOMY
00bekTy). Beimenum Ha co3gaBaemoil opMe OOBEKT TextBoxl M IepeijieM

B OKkHO Ceoiicmea Ha BkIanky Codovimus # . Haiinem MHTEPECYIOIIEE HAC CO-
ObITHE Leave WM JIBOMHBIM IIETYKOM JIEBOW KHOMKH MBIIIN CIIpaBa OT Ha3BaHUS
COOBITHS (B MYyCTOM O€JIOM 10JI€) CO3a1UM 3ar0TOBKY MOANPOTrPaMMBI:
private: System::Void textBoxl Leave (System::0bject” sender,
System: :EventArgs” e) B

{

}

21 Mexny nByMs (UTYpHBIMH CKOOKaMW BCTaBUM CIENYIOLMIUN (par-
MEHT MPOrPaMMHOTI0 KOJIa:
int 1, t, k; bool a=true; String “str;
str=textBoxl->Text;
l=str->Length;

llunoexc cumeona, ¢ komopvim pabomaem

t=0;

I[konnuuecmeo 3ansmoix 6 cmpoke (0advl uzbexcamv sapuanma
0,2384,1254,1251 — smo ue uucno)

k=0;

//081/{2616]1/1 uHOeKcamop, eciu Haute 4ucjiio ompuyameilbHoe
if(strt]l=="-") t++;

//HUCJZO He ModKcem HAYUHAMbCs ¢ 3ansamoil
if(str[t]==","') a=false;

while (t<1)

{ if(strlt]l==",")
llecnu 3ansmas cmoum nocieoHuM CUMBOJIOM WU 3aNAMas yice Ovlia HallOeHa
{ if(t==1-1 || k>0) a=false;
k++;
}
[lecau t-viit cumeon ne neacum ¢ ouanazone om '0' oo '9’
else if(str[t]<'0" || str[t]>'9'") a=false;
t++;
}

if (a==false)

{ MessageBox::Show ("napameTrp A He gaBjadgercd umcjoM", "Oumbxa
BBOIOa InaHHEIX",MessageBoxButtons: :0K, MessageBoxIcon:
:Exclamation) ;

lleozspam goxyca mexcmosomy nonio
this->textBoxl->Focus () ;
}

22 AHamorndHeIM 00pa3oM CO37acM IPOLEAYPY, MPOBEPSAIONIYIO HA BbI-
X0JIC COOTBETCTBHE YHCIOBOM 3aIKMCH JaHHBIX B MMOJI¢ TextBox2. BHOBL co3/a-
€M MoAmporpamMmy, o0padaThIBAIONIYI0 COOBITHE Leave, C YKa3aHHBIM HIKE

IMIpOorpaMMHBIM KOJIOM:

int 1, t, k; bool a=true; String “str;
str=textBox2->Text;

l=str->Length;

llunoexc cumeona, ¢ xomopwvim pabomaem
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t=0;
lIkonnuuecmeo 3anamolx 6 cmpoke (0abwvl uzbexcamv sapuanma

0,2384,1254,1251 — smo ne uucno)

k=0;
//081/{2616]14 uHOeKcamop, eCciu Haute 4ucio ompuyameilbHoe
if(strt]=='-") t++;
//’{MCJZO He Modicem HAYUHAMbCA ¢ 3ansamou
if(str[t]l=="',"') a=false;
while (t<1)
{ if(strlt]l==",")
//GC]ZM 3ansamasda cmoum noczzeOHuM CUMBOJIOM UTIU 3anAmasl yaice 6bl]la Haﬁdeﬂa
{ 1f(t==1-1 || k>0) a=false;
k++;

}

llecnu t-viti cumeon ne nesxcum 6 ouanaszone om '0' 0o '9’

else if(str[t]<'0" || str[t]>'9') a=false;

t++;

}
if (a==false)
{ MessageBox::Show ("napamerp X He gaBugercsa uuciaoMm", "Owmmbxa

BBOOa InaHHEIX", MessageBoxButtons::0K, MessageBoxIcon:
:Exclamation) ;

lleozspam (oxyca mexcmosomy nonio
this->textBox2->Focus () ;

}

23 Enie o/lHa «HEKOPPEKTHOCTH)» MPOrpaMMbl BOZHUKAET B MOMEHT, KO-
r7ia OJb30BaTENb, MOTYUYHUB OTBET ISl OJTHOTO 3HaUCHUS X, U3MEHSET 3HAUCHHUE
aprymeHTa, 4To0bl MOJTYYUTh APYroi oTBeT. Jlo TOro Kak moiab30BaTeah HAXMET
Ha KHOMKY «Pacuemy, Ha hopme 0TOOpa)KarOTCs HOBOE 3HAYCHUE apryMeHTa
U cTapoe 3HaueHne (QyHKIHH (4TO SBISIETCS «OIUOKOI»). HeoOxomumo B Mo-
MEHT YCTaHOBKHU Kypcopa B TEKCTOBBIC MO TextBox1 WM TextBox2 OYUIIATh
OT CTapoOi 3aMKCH TEKCTOBOE MOJIe TextBox3. DTO BHINOJHAETCS IMyTEM CO37a-
HUsI TIOANIporpaMMbl 00padoTku coObiTust Tloiyuenue ¢poxyca (Enter). Boine-
JUM Ha co3llaBaeMoil hopme 00bEeKT TextBoxl U mepeiineM B okHO Ceoiicmea
Ha BKiIaaky Coovimusn. Haiinem mHTEpecyroliee HaC COObITHE Enter W JBOK-
HBIM IIIETIYKOM JICBOM KHOIKH MBIIIN CIIpaBa OT Ha3BaHHS COOBITHS (B IyCTOM

OeJIOM I10J1€) CO3a UM 3arO0TOBKY ITOIIPOTrPaMMBI:
private: System::Void textBoxl Enter (System::0bject” sender,
System: :EventArgs”® e)

{

}

24 Mexny nByMsi (UTYpHBIMH CKOOKaMH BCTaBHM CIEIYIOIIUNA (par-

MEHT IPOrpaMMHOI0 KOJa:
textBox3->Text = "";

25 AHanoruyHbsIM 00pazoM cozfnaeM noanporpammy Ionyuenue ¢hokyca
(Enter) /I OJJHOCTPOYHOIO TECTOBOI'O MOJS TextBox2, MOMECTUB B HEE TAKYIO
&Ke KoMaHAy (ouncTka TextBox3 OT TEKCTa).
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26 Takum 00pa3oM MOJYYHM MOTHOICHHYIO IPOTPAMMY JIJISl BBIYHUCIICHUS
3HaueHHs (DYHKIIMH, UCTIONB3YS YCIOBHBIN orepaTop i f.

27 3amycTuM TporpaMMy Ha BBITMIOJIHEHHE, HAXXKaB Ha (DYHKIIMOHAIBHYFO
KHOMNKY F5, v monmyuum cnenyromuii Bu okHa (puc. 2.5).

Boinonuan crygenT rpynnst 3CA-11-1 Meanos LA, nab. pabora 2 X

Bbl4ucneHue 3Ha4yeHUA (pyHKLNUN

:li::n:x2 +ax), econ x<0
2
1+ -.f X“ +ax
]r=f(x}=+1—¥, ecam O<x<a
e“x)[l+x)
2 2 -
cos(x” —a”) _l—snfl:_a—x)J x>a
- fi—sin(a—x) e(x)
BeennTe :Hawenne A |3 |
BrennaTe 1mauenne X -5 |
3nauecnne pyaxogan Y= -0.54402111088937 |
Pacuem ‘ ‘ Bexoo

Pucynox 2.5 — Pabouuii 6uo ¢hopmul npunodicernus

2.3 Pabouee 3aganue

Co3naTh TpUIIOKEHHWE Uil BHIUMCICHHS M BBIBOJA HAa JKpaH 3HAYCHUS
GyHKINA:
f,(X),eciu  x<0
y=f(x)=1 f,(X),ecru O<x<a
fo(X),ecru x> a

Bripaxkenus aiusa Gynkuuu fi(x), f,(x) u f3(X) BeiOpars u3 Tadmuie: 2.4 B co-
OTBETCTBHHM C HOMEPOM CBOEro BapuaHTa. B (opme mpeaycMoTpeTh MOJs JUist
BBOJ[A 3HAYCHHUS IapaMeTpa a M MMEPEMEHHOW X, BBIBOJA pe3ysibTaTa BBIUHCIIE-
HUS Y, a TaK)Ke KOMaHIHbIC KHOIKH JIUIsl OCYIISCTBICHHUS pacyera U BBIXOJA U3
TPHITOKCHHUS.

62



Tabauya 2.4 — Hnousuodyanvhvie 3a0anus

Bapuaut f1(x) f2(x) f3(x)
1 2 3 4
1 ‘X‘ZXH sin x In®|x| + Jx
2 sin® x° Yox—x? +1 2sin (x—e™)
3 2xe™" (x—1)° +cos (x°) 2./x sin (x%)
4 In (x2 +5) sin (e* + 2) tg (5x+1)
5 Zm sin (x°) (x+1)’cos X’ Ix4 +2 +sin X2
6 cos X + X° Xsin x 8+ cos (3x)
7 xsin (x+4) In (4x* +1) In3/5+ x?
8 X420 - x 1,3@ X+1‘X
9 \x\sctg x| In (x*+1) e _3\/@
10 x°ctg (2x°) 2/x* +3 ‘sin2x+]42X
11 ctg (3x—1)* 2+ xe ™ sin® x?
12 xsin (x—1) (x—1)*+cos X \/Wsin x®
13 (x+D/(X+2)° | e +cos (X+2) 3In¥sin? x+2
14 3x® —ctgx® | In(sin4x+1)° ox2 £ x4 11
15 13Va+x? 3%+3 X sin(x + 2)
16 e +cos X sin® x* e +33x% 41
17 X3+ (X[ +2)° | (x=1)* +cos (2x°) | sin (7x)+1tg (0,01x)
18 tg (0x?) +x | € —sin (X + 7) Rfsin?x+2
19 3X° —ctg (¢ ) | (x+1)°° +sin 2x° 5X — X2
20 \x\sm(x) +sin (X) 3X+3 oy 2" +sin(nx)
21 X% +sin (7x) ‘ x® +10* Yox* +x% +1
2
22 3}()2%) (?;%3)3 cos? (% ++/x)
23 5 xt1 | I (Vx+5) sin (x?) + x°%°
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IIpooonscenue madbauyvl 2.4

1 2 3 2
24 W —1| sin (X3) + x9° In2 () _'_\/;
25 \/m In? (x)_;_\/; tg? (X)+\/;

3 2x+2 A
26 x> =In (|x+12) DD .
27 Xt +2x3 —x e ¥ 4 ‘\1/; |ﬂ(X3 4 Xz)

3x —1)°
28 % in? [Vx-+5 cos (V17 x*)

X
5

5 3 , B
29 x>ctg (2x°) tg (2x+3) +1 tg (x +1)e
30 \x\sin(3x) X2 cos (X+ 2) sin X2 + x°25

2.4 KoHTpO/IbHBIE BONPOCHI

1 Yo Takoe moJsiHAs U COKpaIieHHas ¢oopMa yCIOBHOTO oneparopa if?

2 Kak opraHu3yroTcsi MHOJKECTBEHHBIE JICHCTBHSI B OIIEPaTOpe yCIOBUS if?

3 Kakoii popmar 3anvcu uMeeT TepHapHBIN OIepaTop YCIOBUS?

4 B yem paszinune ¥ CXOJCTBO MEXAy ornepaTopamu break u continue?

5 Kak MOXHO 00€CII€YNTh BBIXO/ U3 BIOKEHHBIX I[[UKJIOB?

6 Kak MOXHO OpraHu3oBaTh NEPEXO/bl B Pa3IUYHbIE TOUYKH MPOrPAMMBbI
Ha C++?

7/ Kakue noruueckue oOrnepaTopbl OTHOIIEHUS HCIONb3YIOTCA B SI3BIKE
C++?

8 Kak caenatp, uToObI Ha (popme oTOOpakanach KapTUHKAa MaTeMaTHue-
ckoi pyHKIIMM?

9 Kak 3ammcarh MareMaThdeckue (DYHKIIMM Ha SI3bIKE MPOrpaMMHUpPOBa-
Husa C++7?

10 Kaxk ocymiecTBisieTcsl IpoBepKa BBOAA JaHHBIX ISl X U &7
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3 JABOPATOPHAS PABOTA 3. IUKJIUYECKHWI AJITOPUTM.
TABYJIMPOBAHUE ®YHKIIMU U ITOUCK SKCTPEMYMOB

Iean: u3ydeHHe OIEPATOPOB LHUKJIA; CO3JAHHME HUKIMYECKUX aJrOPHT-
MOB; IIPHOOpPETEHNE HABHIKOB CO3JaHMS MPOCKTA BHIBOAA JAHHBIX B BHIE Ta0-
el B Visual Studio 2010.

3.1 TeopeTuueckue cBeeHMSsI

Huka — pa3HOBUIHOCTH YIPABIISIONIEH KOHCTPYKIIMH BHICOKOYPOBHEBBIX
SI3BIKOB TIPOTPaMMHPOBAHUS, MpEAHa3HAYCHHAs I OpPTraHU3aIlid MHOTOKpAT-
HOT'O MCIIOTHEHUSI Ha0opa MHCTPYKIMH. TakKe IUKIOM MOXKET Ha3bIBAThCS JIFO-
0asi MHOTOKPAaTHO HMCTIOJHSIEMas IMOCJIEI0BATEIbHOCTh UHCTPYKIIMNA, OPTaHU30-
BaHHas JIIOOBIM CITIOCOOOM (Hampumep, ¢ MOMOIILI0 YCIIOBHOTO MEPEXO0/a).

[TocnenoBaTenbHOCTh MHCTPYKIIMHN, TIPETHA3SHAYCHHAS JIJIT MHOTOKPATHO-
ro UCIOJIHEHHUS, Ha3bIBACTCA menom yukia. ENMHUYHOE BHITIOJIHEHHUE TeNa LUK-
Ja Ha3bIBaeTCs UTeparueil. BeipaxkeHue onpenenstoniee, OyaeT B OdepeaHOM
pa3 BBIMOJIHATHCSA UTEpAllUs WINA ITUKI 3aBEPIIUTCS, HA3bIBACTCS YCA08UEM Bbl-
X00a WM yciosuem okoHuanus yukia (0O ycrosuem npoooJicenus B 3aBUCH-
MOCTH OT TOTO, KaK MHTEPIPETHPYETCS €ro UCTUHHOCTH. KaK MpHU3HAK HE0OXO-
JTUMOCTH 3aBEPIICHUS WU MPOAODKCHHS nukia). [lepeMeHHas, XpaHsias Te-
Ky HOMEp WTEpAIMH, HAa3bIBACTCS CUEMYUKOM umepayutl AKIA WA TPO-
CTO cuémuurxom yuxiaa. L{ukn He 00s53aTeIbHO COACPKUT CUETUMK, CUETUUK
He 00s13aH OBITh OJMH — YCIIOBHE BBIXOJAa W3 IMKJIA MOXXET 3aBUCETh OT He-
CKOJIbKUX U3MEHSEMBIX B IUKJIC TIEPEMEHHBIX, @ MOXKET OMPEEIATHCS BHEIIHU-
MU YCIIOBUSMH (HallpuMep, HACTYIUICHHUEM OIpPEASIEHHOI0 BPEMEHH), B IIO-
CJIETHEM CTydae CYETUYUK MOKET BOOOIIe HE TTOHAT00UTHCS.

Hcnonnenne mo00ro Iukia BKIOYAET MEPBOHAYAIBHYIO WHHUIIMATU3A-
IIUIO TIEPEMEHHBIX ITUKJIA, POBEPKY YCIOBHUS BBIXOJa, UCIIOJHEHHUE Teja IHKIIA
1 OOHOBJICHHE TMEPEMEHHON IUKJA Ha Kaxmou ureparuu. Kpome Toro, 60ib-
IITMHCTBO SA3BIKOB MPOTPAMMHPOBAHUS TPEIOCTABIISAIOT CPEACTBA ISl JOCPOUHO-
ro YIpaBJCHUS IMKJIOM, HAMpUMeEp, OMEPaTOPhl 3aBEPIICHUS IHKIIA, TO €CTh
BBIXO/Ia U3 I[MKJIA HE3aBUCUMO OT MCTUHHOCTH YCJIOBHS BbIXxoja (B si3bike Cu —

break) u oneparops! npomycka utepanuu (B si3pike Cu — continue).

3.1.1 Onepamop while

H3yuenue onepatopoB IUKJIAa HAYHEM C oreparopa while. UK while
MMeEET CIICAYIOMUM popMaT (CHHTAKCHUC) 3aIUCH:

while (ycyoBue)
oenicrBue;
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[TpousBoAUTCS pacyeT BBIPAKEHUS yciosue, 3aKIIOUYEHHOTO B KPYTJIbIe
ckoOku. Ecamn B pe3ysnbTare pacuera BBIPaKEHUS ycsosue MONY4YaeTCSd MCTUH-
HBII pe3ynbTar (TRUE), TO BBIMOJHSAETCS YTBEPKACHUE neticTeue, CICAYIOIIECE
HEMOCPEJCTBEHHO 3a 3aKphIBarolled Kpyrion ckoOkoil. Ilocie BbImogHEHUs
ATOr0 YTBEPKJEHUS BHOBH PACCUUTHIBACTCS BBIpAXKEHUE yciosume. Eciu B pe-
3yJibTaTe pacuera OyaeTr TRUE, TO BHOBb OYJyT BBITIOJHEHBI YTBEPKICHUS meii—
creue. L{UKII MOBTOpsieTCS 10 TEX IMOp, IMOKA B PE3yJbTaTe pacueTa BhIPayKEHUS
ycnorue (B KPYTJIBIX CKOOKaxX omeparopa while) He OyJeT MOTy4eHO 3HAUYCHHE
FALSE (JIOXKHBII), KOTOPOE SIBJISIETCS] IPU3HAKOM OKOHYAHMSI LIMKJIA, IO0CJE YEro
BBIMIOJIHEHHE TPOrpamMMbl  IMPOJODKAETCA € YTBEPKACHMS,  CIEAYIOLIEro
3a yIBepXkJIeHUeM rneiicreme. Korjga Tpedyercst BBIIOIHUTH TPYIITY YTBEpKIe-

HUH, TO OHa (rpymnmna) pacrnojaraercs B (PUI'ypHBIX CKOOKaxX:
while (ycjoBue)

{
oencTBue;
memcTBue?;
memcrBue3;

}

OTtkpsiBaromascs GurypHas CKoOka MOXKET CJIeI0BaTh HEIOCPEACTBECHHO
IIOCJIE 3aKPBIBAIOIIECH KPYTJIod CKOOKH oreparopa while. Bce, yTo HaxomuTes
B (purypHbBIX cKOOKax, Oy/1eT BBITIOIHATHCS, MTOKA BEPHO BBIPAKECHUE yCoBMe.

OueBHIHO, YTO HEBEPHOE 33/IaHUE BBIPAKEHUS yciioBre MOXKET IPUBECTH
K 0ECKOHEYHOMY IHUKITY (K 3aIllMKINBAHUIO).

3.1.2 Onepamop for

Omneparop 1HKiIa for UMEET clenyomui Gopmar 3anucu:

for (Hau 3Hau4; yCJOBME; CUETUUK)
oencTBue;

Tpu BbIpakeHUs, 3aKIIOYEHHBbIE B KpYyIrJble CKOOKM omeparopa ILHUKJa
for, 3aJJal0T YCJIOBHUS BBIIIOJIHEHUS ITPOTPAMMHOIO IIUKJIA.

IlepBblli Mapamerp Hau sHau WCHOJB3YETCA U1 3aJaHUSA HA4daabHOIO
3HA4YEHUS LUKIIA.

BTOpoii KOMIIOHEHT ycmoeme OINpENENSET YCIOBUE WIM YCIOBHS,
B COOTBETCTBUU C KOTOPHIMH Oy/I€T MPOUCXOANTD BbIXOA U3 1MKIIa. [ToBTOpeHue
OyZeT NpOMCXOIUTh IO TEX MOp, NOKA 3TO YCIOBUE (WM YCIIOBUS) BBITIOJIHSAETCS.
Ecnu yciioBue He BBINOIHSETCS, TO LUK HEMEIJIEHHO 3aKaHYUBAECTCH.

Tpernii napaMeTp cuerumx BBIIOIHAETCS KaXIbIM pa3, KOr1a 3aKaH4YNBa-
eTcst 00paboTKa Tena UK, T. €. ACHCTBHE,

Yamie Bcero BwIpakeHus Init_expression u loop_expression sBisroTcs
orepaTopaMH MPUCBAaWBaHUS WM BbI30BaMU (DYHKLHH, a BTOPOE BbIpaKECHHE
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loop_condition — BeIpakeHWEM OTHOIICHUS WU JIOTHYSCKUM BBIPAKCHHCM.
JIroOyro M3 Tpex YacTed MOXKHO OIyCTHUTh, HO TOYKU C 3aMSAThIMU JTOJKHBI
OoCcTaTbCcsl Ha  CBOMX  MectaXx. Ecom  omycTuTh init_expression
win l0op_expression, To COOTBETCTBYIOIIKE ONEPAIMU HE OYAYT BBITOJHATHCS.
Ecnu sxe onmyctuth npoBepky yciaosus loop_condition, To mo yMmonyaHHIO CUH-
TAeTCs, YTO YCIOBHUE MPOOJKEHHS IMKJIa BCET/Ia UCTUHHO, M TOTJA IMKJI CTa-
HET 0ECKOHEUHBIM (ITPOU30MICT 3allMKIIMBAHHKE).

Koraa TpeOyeTcst BBIMOIHEHUS HECKOIbKUAX YTBEPIKICHHIA, TO OHH JTOJIK-

HBI 3aKJTF0YaTHCA B PUTYPHBIE CKOOKHU:
for (init expression; loop condition; loop expression)

{

mnencreuel;
OencTBUue?;
oemcrBeues;

B npencraBieHHOM cilydae TEIO [UKIJIA HAXOAUTCS B PUTYPHBIX CKOOKAX.

KoHcTpykius 1iukiia, peaain3oBaHHas onepaTopoM for, MOXKET OBITh BbI-
MOJIHEHA TAKXKE U OMEPATOPOM while CIEAYIOMIUM 00Pa3oM:

init expression;

while (loop condition)

{
program statement;
loop expression;

}
HckimroueHreM sBIIsIeTCs IPUMEHEHWE ortepariiu continue.

B nporpammax s3pika C BO3MOKHO NPUMEHATH BIIOKEHHBIE ITUKIIbI, KaX-
Il U3 KOTOPBIX KOHTPOIUPYETCA CBOCH MEPEMEHHOM LIMKJIA U CBOMM OTHOIIE-
HHEM (BTOpOE BBIpOKEHUE B KPYTIIBIX CKOOKax oreparopa for). BiosxeHHbIe 1HK-
JbI MOTYT UJTH HEMIOCPEACTBEHHO IPYT 3a APYrOM MM COCTABIIATH TEJIO IMKJIA C
MOMOILIbI0 (PUTYPHBIX CKOOOK. BO3MOXKHO Take HCIIOJIb30BaHUE JBYX HHIIEKC-
HBIX IEPEMEHHBIX U1 MHULIMAIN3AlUN Hadala [UKJIA C MOCIEAYIOIUM UX HH-
KPEMEHTUPOBAHUEM (YBEIHMUYEHUEM ) WU IEKPEMEHTUPOBAHUEM (YMEHBILIEHUEM ).

3.1.3 Onepamop do-while

Paccmotpennsie omeparopsl 1ukiaa While u for mpousBomsT mpoBepky
YCJIOBHSI BBITIOJHEHUSI IMKJIA 10 Havala BRIOJIHEHHS Tea nukia. [loatomy Teno
IIUKJIa MOXET HHM Pa3y HE BBIOJHUTHCS, €CJIM C CaMOro Hayaja pe3ysibTaTOM
pacueTa YyCJIOBHUS BBITIOJIHEHUs Iukia Oyner 3Haduenne FALSE (J10xb).
B ciiyuae He0OX0IMMOCTH TPOU3BOIUTH POBEPKY YCIOBHUS BBITIOIHEHHUS ITUKIIA
1ocJie Teja UKia (T. €. KOr/a BBIIOIHIETCS XOTs Obl OJTHO MpeANucaHHOe ACH-
CTBHE B TeJle IUKJIA) mpuderatot k mukiry do—while.
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Oneparop nukia do—while umeer crienyrommii popmar 3anucu:

do
program statement;
while (loop expression);

Brimontnenne mukiaa do—-while mpoucxoauT ciaemyronmM oOpa3oM: cHa-
yaja BBIIIOJHSAETCS YTBEpXKIACHHE program statement, zarem npouszBoauTCS
IPOBEPKa YCIIOBUS BBIITOJIHEHUS MKJa |00p_expression ¢ momomipo onepaTo-
pa while. Ecnu pesynpraToM mpoBepku Oyaer 3HaueHue |RUE (uctuna),
TO BBINIOJIHEHUE LIUKJIA IIPOJOJKUATCSA, U YTBEPIKICHHUE program statement Bcs-
KU pa3 OyJeT BBINMOJHATHCSA BHOBB. [loBTOpEeHME UKIa OyAeT MpOA0KAThCS
10 TeX IMOp, MOKa B PE3yibTaTe MNPOBEPKU YCIOBUS BBIMOJIHEHUS IUKJIA
loop_expression oOymer mosydarbes 3Hadenme TRUE. Korma B pesynbrare
NPOBEPKHU ycnoBus OynaeT BeruucieHo 3HaueHue FALSE (j10kb), TO BhIMONHE-
HUE [UKJIA IPEKPATUTCS U MPOU30MIET Mepexo/l K yTBEPKIACHUIO (CIEAYIOIIEMY
(dbparMeHTy mporpamMmbl), HEMOCPEACTBEHHO CICAYIONIEMY 3a ITUKIIOM.

Takum oOpazom, mukin do—while rapaHTHPOBaHHO BBITOJHUTCS XOTS ObI
OJIMH pa3s.

B cnydae BbINOTHEHUS HECKOJIBKUX YTBEPKJICHHUM UCTIONB3YIOTCA (DUTYP-
HbIE CKOOKH JIJIs1 BBIJICJICHUS TeJla IUKJIA:

do {

programl statementl;

program?2 statement2;

program3 statement3;

} while (loop expression);

Omneparop nukia While Ha3eiBaeTcsi onepaTopoM IUKIA C MPEIYCIOBUEM,
orneparop 1ukia fOr Ha3pIBaeTCs onepaTopoM IUKIIA C MapaMeTpoM, OIepaTop
irkta do—-while Ha3pIBaeTCs OmepaTopoM MHUKIIA ¢ TOCTYCIOBHEM.

AJITOPUTM IUKJINYECKOH CTPYKTYPBI — 3TO BEIYUCIHUTEIBHBIN MpoIIeCC,
coZlepKaluii MHOTOKPATHBIE BBIYMCIIEHUS MO OJHHUM U TEM K€ MaTremaTuye-
CKHM 3aBUCHUMOCTSIM, HO JIJI1 Pa3JUYHBbIX 3HAYCHUI BXOASIIMX B HETO MEPEMEH-
HbIX. [lepeMeHHbIe, U3MEHSIOIIMECS B LIUKJIE, Ha3bIBAIOTCS IMapaMeTpamMu IIUKJIA.

Kaxxap1ii anroputM HUKIAYECKON CTPYKTYPBI COAEPKUT TAKUE DIIEMEHTHI:

a) n0020mMo6Ka YUKIa — ONpe/elieHue HaYaJIbHbIX 3HAYEHUN MapaMeTpOB
LUKIIA;

0) meno yukna — NENCTBYUSA, YTO TTOBTOPSIOTCS MHOT'OKPATHO JIJIST PA3HBIX
3HAYEHUH TapaMeTPOB LIUKIIA;

B) MOOughuKayusa yukia — CMEHa 3HaUCHUN MapaMeTpoB LIHUKIIA;

T) ynpaenenue yuKiom — IPOBEPKa YCIOBHS BbIXOAA U3 LUKJIA.

TabynaupoBanue pyHkum — 570 (HOPMHUPOBAHKE U BBIBOJ HA IKpaH WU
MpUHTEP TAOMUIBI 3HAUYCHUN (PYHKIMU JJIsi 3HAYEHUN apryMeHTa (X), U3MeHSs-
IOIIHUXCS OT HEKOTOPOTO HAYaJIbHOTO 3HAUYE€HUS (Xp) 10 KOHEUHOTO (Xi) C HEKO-
topbsiM marom (h). s aroro ucnonp3yercst nuki. [Ipu moAroToBke IUKIA ap-
TYMEHTY MPUCBAUBAETCS HAYAJIbHOE 3HAYEHUE (X = Xp), B TEJE IUKJIA BHIYUCIIS-
IOTCSl U BBIBOJSITCSL 3HAUCHUS (DYHKIUU JIJIsI TEKYIIEro 3HAYEHUs apryMeHTa X.
Moaudukanus 3akio4aeTcs B YBEIUYCHUM apryMeHTa Ha BeJIHUuHYy h
(x = x + h). [{ukn 3aBepmaercs, KOraa mocjae OYepeHOr0 N3MEHEHHS 3HAUYCHHE

apryMeHTa MPEBhICUT KOHEYHOE 3HAUYCHHUE (X > Xy).
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JKCTPEeMyYM — 3TO HauOOJIbLlIEE WJIM HauMEHbLIEE 3HAU€HHE (PYHKIIUU
Ha IPOMEXYTKE.

ITouck 3xcTpeMyMOB (PYHKIMH HA 32JJaHHOM OTpe3Ke MeTO0M Iiepe-
0opa BBINOJHSETCS B IHUKJE, aHAJIOIMYHO TalOynupoBaHuio. Bmecto BbIBOJa
3HaueHUWEe (PYHKIMU B KAKJOM TOUKE CPaBHUBAETCS C HAUOOJBIIUM (HaUMEHbB-
IIMM) W3 3HAYEHHUA BO BCEX MNpPENbIAyIIUX Toukax. Ecim Tekyliee 3HaueHHE
0oJbI1Ie (MEHBIIIE) HAUOOMBIIEro (HAMMEHBIIIET0) U3 MPEABIIYIINX, TO €r0 HaJA0
CYMTATh HOBBIM HaMOOJBIIUM (HAMMEHBIIIUM ) 3HaU€HHEM. B pOTUBHOM ciydae
HanOOoNbIIUM (HAUMEHBUINM) 3HAUYEHUEM OCTAaeTCsl 3HaueHue (QYHKIMH, OIpe-
JICJICHHOE B MPEABIIYIIUX TOYKAX.

3.2 Ilpumep BbINOJIHEHNSI PadOThI

Coznmare Windows-nipuiioxkeHue Ui BBIYHCICHUS 3HAYCHUS (YHKIIHA
Y HaXO0KJI€HUE SKCTPEMYMOB (DYHKIIUU

2X+ 2, eciu  X<0
y=f(x): VX+3, ecuu 0<x<a
cos’(x+2),  ecm x>a

C MCIIOJIb30BaHKUEM olleparopa While Ha ote3ke [XN;xK] ¢ mrarom xh.

1 Boiitu B cpeny Visual Studio 2010.

2 B oxne Co3natp IIpoekT cineayer pa3BepHyTh y3el Visual C++, 00-
paTUThCS K MyHKTY CLR U Ha [EHTPaIbHOW MaHeH BeIOpaTh [Ipunodcenue Win-
dows Form.

3 3arem B mone pepaktopa Ums (rae mo ymomuaHuio uMmeercs <BBenute
UMs>) clieayer BBecTH mMs mpoekrta, Visual _Lab3. B mosne PacnosioskeHue
MOKHO YKa3aTh IMyTh Pa3MEIICHUs MPOEKTa, WIH BBIOPATh MyTh pa3MEIICHHS
MmpoekTa ¢  mnoMmompbilo  kiIaBumu  (kHomku)  O030p  (Hampumep,
N:\\CI\2_trim\Lab3).

4 Jlna ¢Gopmbl U3MEHHUTHh 3HAU€HHME CBOWcTBa TeXt, 3aHecs, Hampumep,
cienyroume naHusle. «Boinoanun cmyoenm zpynnvt 3CA-11-1 Heanos 11. A.
Jlabopamopnasa paboma 3».

5 CBoiicTBy FormBorderStyle (hOpMBI (CTUIIb PAaMKH OKHA) MPUCBOUTH
3HaYeHHE FixedToolWindow. DTO 3HaUCHHE OMPEEISIET OKHO KaK IMajoroBoe,
ero pa3Mepbl Ha 3Talne MPOroHa MPHIOKEHHUs (B mpolecce padoThl MPUIIOXKe-
HUS) HE MOT'YT OBITh M3MEHCHBI.

6 IlomecTuTh Ha (hOopMy JBa KOMIIOHEHTA Buttonl U Button2 (KHOIKA),
BBIIIIE 3TUX KOMIIOHEHTOB JIEBEE LIEHTPa Pa3MECTUTh YEThIpE MOJs JJIs BBOJA
JaHHbIX . TextBox1l, TextBox2, ... , TextBox4.
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7 HampoTuB KOMITIOHEHTOB TextBox Pa3MECTUTh UETHIPE dJIEMEHTA. La-
bell, Label2, ..., Labeld4.

8 B Bepxamem gneBoM yriry GOpMBI  PaCIONOXKUTH  KOMITOHEHT
PictureBoxl (0JIOK /ISl KAPTUHKH).

9 HampoTuB KOMIIOHEHTa PictureBoxl pa3MECTHTh KOMITOHEHT
DataGridViewl (TabJuIla JiJis MPOCMOTPA JIAHHBIX ).

10 Hag koMIIOHEHTOM PictureBoxl Pa3MeCTUTh JIEMEHT Labelbs.

11 IMox xomnonentoM PictureBox1 pazmecTuTs ABa KOMIOHEHT Label6
U Label67, a TOJ] HUMU JBa KOMIIOHEHTA JUIsl BBIBOJIA SKCTPEMYMOB (DYHKIIHH
TextBox5, TextBox6. [lomydunm cienyromyio ¢opMy ¢ pa3MEIICHHBIMU Ha HEH
KoMIoHeHTamu (puc. 3.1).

Boinonuun cryaenT rpynns 3CA-11-1 Heanoe ILA. flabopaTtopuan pabora 3 [E3]

label®

DataGridViewl

labell
label2

label3

labelf label7

label4

| TextBaxb | | TextBox6 |

[ button1 } [ button2

Pucynox 3.1 — Okno gpopmsl na smane co30anusi NPoOSPaAmMMbl

11 Beigenutbh KOMaHAHYIO KHONKY Buttonl M Hanucarth Ha Hell «[loka-
3ame maoauuy u IKcmpemymsl gynkyuuy» (T. €. 3aHECTH ITOT TEKCT B CBOM-
CTBO Text), aHAJIOTMYHO JIJIsl KHOMKU Button2 clieNaTh HAANUCH «Bbixooy.

12 BeigenuTh KOMIIOHEHT Labell W B CBOMCTBO Text 3aHECTH TEKCT
«Beeoume 3nauenue XN=» (HauaqbHOE 3HAUCHUE UHTEPBAJIA), AHAIIOTUYHO JIJIS
Label2 B CBOWCTBO Text 3aHECTHU TEKCT «Beedume 3nauenue XK=» (KoHEUHOE
3HAYEHHUE MHTEpBajia), Uil Label3 3aHECTU TEKCT «Beedume 3nauenue XH=»
(mar u3MeHeHus: 3HaueHusi X), i1 Labeld B CBOMCTBO Text 3aHECTU TEKCT
«Beeoume 3nauenue a=» (MonoxuTenbHoe ynuciio MmeHbinee XK).

13 BeigeauTh KOMIIOHEHT Label5 WM B CBOMCTBO Text 3aHECTH TEKCT
«Tabauya 3nauenuil ynkyuu».

14 BeiienuTh KOMIIOHEHT Label6é M B CBOMCTBO Text 3aHECTH TEKCT
«Maxkcum. 3nau. gynKyuu», aHanoruyHO Uisl Label7 B CBOICTBO Text 3aHe-
CTHU TEKCT «Munum. 3nau. ynkyuu.
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15 /Ins BBINIONIHEHUS PAacue€TOB HEOOXOAMMO 33JaTh MCXOJHBIE JaHHBIE:
3HaYeHue mnapamerpa a u 3HaueHus nepeMeHHbIx XN, XK, XH. Dtu nanueie
OyIyT BBOAUTHCS C KJIABHATyphl C MOMOIIBI0O KOMIIOHEHTa OJHOCTPOYHBIN pe-
JTAKTOp Kiacca TextBox. B cBOMCTBa Text 3THMX KOMIIOHEHTOB BBECTH KaKue-
7100 3HAYCHUS — 3HAYCHUS 110 YMOTYAHHUIO. JTH 3HAYCHUS OyIyT MOKA3BIBATHCS
MIPHU 3aIyCKe NMPWIOKEHHs Ha BhITIONIHEHHUE. [Ipy BBITIOJIHEHUU TIPMIOKEHUS UX
MOHO OYJI€T 3aMEHUTh IPYTUMH.

16 KomnoHeHThI TextBox5 U TextBox6 OYIyT MCIIOIL30BaHbI JJIsI BHIBO-
7a pe3yabTAaTOB HAXOXKIACHHUS HKCTPEMYMOB (YHKINU (MaKCHMAJIBHOTO W MU-
HUMAJILHOTO 3Ha4YeHUs1 QyHKIMH). [ToaTOMy HE0OX0aUMO 3anpeTUTh BBOJ B HE-
ro JIaHHBIX MOJib30BaTesneM. JlJist 3Toro CBOMCTBY ReadOnly (TOJIBKO YTEHHE)
MPHUCBOUTH 3HAUCHUE true, 3aIlpelIaoIIee MOJIH30BATENI0 3aHOCUTh B KOMIIO-
HEHT Kakue-mu0o aanuwie. [lomyyum ciaenyroniyto hopmy Ha puc. 3.2.

] BeinonHan CTyQedT rpynne 2CA-11-1 Weawos I abopaTtopuan pabota 3 fz H

Tatmiua sHaYeHWA DyH KL

Beepute sHaueHwe XN= |—1D

Beegure snauerwe XK= |'H]

Beemare aHaverwe XH= ||].5

MaKoum. sHay. @yHKMM MuHaM. SHaY. PyH KL

BeepuTe sHaueHwe a= |4

MNokasats TabMmuy ¥ SKCTPEMYME! EYHKLM ‘ | Brxog |

Pucynox 3.2 — [Ipumepnwiii 610 npoekmupyemou popmbi

17 3amyctuth TekcTOBHIN mporeccop Microsoft Word u B Hem HaOpath
MaTeMaTUYEeCKyI0 (OopMyIly B COOTBETCTBUU C 33a/IaHUEM C IIOMOIIIbIO PEAaKTOpa
dbopmyn. Beinenuts HabpanHyto GpopMyity U cKkomupoBath ee B Oydep oOMeHa.

18 3anmyctuth Tpaduueckuii pegakrop Paint (Ilyck — IIpoecpammer —
Cmanoapmuuvle — Paint) u BcraButh 3 Oydepa oOMeHa HaOpaHHYIO (GOPMYITY.
Coxpanuth rpaduueckuii (aiin (Ha aHIIMICKOM S3bIKE) B TYXE€ MAIKy, YTO
u npoekT nporpammsl (Visual_Lab3).

19 Beizenuts Ha (opMe KOMIIOHEHT PictureBoxl M C ITOMOIIBIO CBOM-
CTBa Image 3arpy3UTh B HEro CO3/JaHHBIH HAMHM PHUCYHOK, OTOOpaKarolluid
byHKIIHO. 3arpy3ka pUCyHKa MPOU3BOIUTCS C TMOMOIIBIO CTAaHAAPTHOT'O OKHA
nuanora. C momoImpio CBOMCTBA SizeMode BIUCHIBAEM HAIly KAPTHHKY B OJIOK
PictureBoxl, BEIOpAB MMyHKT StretchImage.
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20 BpigenuTh KOMIIOHEHT DataGridViewl W JJI CBOWCTB RowHeaders
Visible (0TOOpa)k€HHE 3ar0JIOBKA CTPOK) BHIOpATh MapaMeTp False.

21 B pesynbpTaTe NMPOBEICHHBIX OIEpaIuil JOJKHA MOIY4IHThCS (opma
MIPUMEPHO TAaKOT'0 BHJIA, KaK IOKa3aHo Ha puc. 3.3.

Boinonuan crygent rpynno 2CA-11-1 Heanos LA, Naboparophan pabora 3

Tabnaua sHaueHWA gyH KLyn

- 2x+2, ecm x<0

:y:f(r): m, ect D<x<a
ms!(x+2], ecm x>da

Beepmte aHaueHwe XN= |-'H]'

Beepmte aHaueHwe XH= |1]'.5

|
Beepgite aHauerne XK= |'H]' |
|
|

Beemite aHaueHwe a= |4
Makoam. 3Hau. dyH M MWHKMM. 3H3U. yHHLM

MNorasate TREMLY M SKCTPEMYMEL YH KLUK ‘ ‘ Braxog

Pucynox 3.3 — [Ipumepnwiii 610 hopmul npunodscenus

22 TlepeiiT K KOAy MPOrpamMMbl U B CaMOM BEPXY BTOPOM CTPOKOU Koja
MporpaMMbl MOAKIIOUUTE OMOJIMOTEKY MCTIOJIb30BAHUSI MAaTEMaTUUECKUX (DYHK-
LU, JJIS1 3TOT'O BCTAaBUTH

#include <math.h>

23 Co3math coObITHE Click IS KHOIKM Buttonl ¢ Haanuceio «lloka-
3amev maoauuy u IKcmpemymol yukyuuy. J1jist 570ro cuenatb JBOUMHON IIel-
YOK JIEBOM KHOIKOW MBIIIH 110 KOMIIOHEHTY Buttonl. BHECTH U3MEHEHUS B KO
MOAIIPOrPaMMBI U MOJIYYUTh CIEAYIOINN BUJT IPOTrPAMMBI:
private: System::Void buttonl Click(System::0bject” sender,
System: :EventArgs”® e)

{

double xn,xk,xh,x,vy,a,ymax,ymin, yt;

int n,i;

//IIposepxa 6600a oanHwvlx 6 KomnoHeHmol 1EXtBOX

if ((textBoxl->Text!="")&& (textBox2->Text!="")&&
(textBox3->Text!="") && (textBox4->Text!=""))
{
//lpeobpaszosanue esedennvix oannvix ¢ mun double
xn = Convert::ToDouble (textBoxl->Text) ;
xk Convert::ToDouble (textBox2->Text) ;
xh Convert: :ToDouble (textBox3->Text) ;
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a = Convert::ToDouble (textBox4->Text) ;

IOyucmra cmonbyos mabauyvi
dataGridViewl->Columns->Clear () ;

//Co30anue 08yx cmonoyos 6 madauye
dataGridviewl->ColumnCount = 2;

lCoz0anue 6 mabauye cmpok
dataGridvViewl->Rows->Add (ceil ( (xk-xn) /xh)+1) ;

//3aneceHue 8 6epxHIO0 CMPOKY MadIuybl 8 Nepeyio AuelKy mekcm «X»,
80 6mMoOpYy mekcm « ¥ »

dataGridViewl->Columns [0] ->Name=" X";
dataGridViewl->Columns[1l]->Name=" Y";
1=0;
X=XN;

ymax=-1.8e307;ymin=1.8e307;
while (x<=xk)
{
if (x<=0){ y=2*x+2;}
else
if (x<=a) {y=sqrt(x+3);}
else
{y=pow (cos (x+2),2) ; }
//3anecenue 6 nepsvlil cmonoey 3Havenull apeymenma X
dataGridvViewl->Rows[i1]->Cells[0]->Value =Convert::ToString(x);
//llepemennoui yt npuceausaem okpyeieHHOe 00 08YX 3HAKOB NOCe 3anamou

3HAYeHue y

yt=ceil (y*100)/100;
//Bv1600 60 6mopom cmonbye mabauywl 3naveHue Gynkyuu YV
dataGridViewl->Rows[i]->Cells[1l]->Value
=Convert::ToString(yt) ;
//HAX00UmM MaKCUMAaibHoe U MUHUMANbHOE 3HAYeHUe U OKpYeisiem 00 08YX 3HA-
KO8 nocie 3ansimotl

if (y>ymax) ymax=ceil (y*100)/100;

if (y<ymin) ymin=ceil (y*100)/100;

x=x+xh;
i++;}
//8b16001/lm 8 KOMNOHeHmbl textbox maxcumaibHoe U MUHUMAIbHOE 3HAYEHUEe
GdyrKyuu
textBox5->Text = Convert::ToString (ymax);

textBox6->Text

Convert::ToString (ymin);

}
else {MessageBox::Show( "3anojHure, noxajayucrTa, naH#Hee", "Oumbka
BBOIA IaHHHEX",

MessageBoxButtons: :0K, MessageBoxIcon::Exclamation
)7}
}

24 Co3gath coObITHE Click IUISL KHOIKM Button2 ¢ HAAMHUCHIO «Bbi-
X00». J11s 3TOro caenath JBOMHOM IIETYOK JE€BOM KHOMKOM MBIIIM MO KOMIIO-
HEHTY Button2 U BCTaBUTh KOJ JIJIsI BBIX0JIa U3 IPOrpaMMsbl (YK€ UCTIOIb30Ball-
cs B J1a0. pad. 2).
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25 Ha npumepe nabopaTopHoii paboThI 2 clienaTh MPOBEPKY Ha KOPPEKT-
Hocth BBOAa nmaHHBIX XN, XK, XH, a, ucnons3ys coObiTHE Leave, B OKHE
CBOMCTB (B KOJ MpOrpaMMbl J00aBUTH 4 MPOLIETYpHI, IPOBEPSIONIUE MTPABUITb-
HOCTb BBO/IA).

26 3amycTUM MpoOrpaMMy Ha BBINOJTHEHHUE, HAXaB Ha (YHKIHOHATHHYIO
KHOMKY F5, v monyuum cienyromui Bua okua (puc. 3.4).

Buinonkwun CTyOeHT rpynnsi 3CA-11-1 Weanos ILA. Naboparopuan pabora 3 EI
Tatmua sHaueHMi ©YHRLLM
L e x<0 .
y=ﬂx)= yX+3, ecnt D<x<a -10 18
55 -17 o
cos’(x+2) e x>a
i) -6
-35 -15
Beemute aHaueHwe XN= |-H] | 8 14
15 -13
Beenvre aHaueHne XK= |1D |
-7 -12
Beemute sHaueHwe XH= |D.5 | £5 17 v
PSSR TR |4 | Makoium. 3HaY. yHELA MiaHIAM . SHEY . ByH KW
12,65 |8 |
MNorasate @MUY M 3KCTPEMYME SYHKLIK J ‘ Boxon

Pucynox 3.4 — Pabouuii 6uo popmul npunosxicenus

3.3 Paboouee 3aganue

Coznate Windows-nipmiioxkeHre Uil BBIYMCICHUS 3HAYCHUS (PYHKIUH
1 HAXOXJCHUE SKCTPEMYMOB (DYHKITUU

fl(X), eciu x<0
y=1f2(x), ecru0<x<a
f 3(X), eciu x> a

C WCIOJIb30BaHWEM ormeparopa While Ha ore3ke [XN;xK] ¢ marom Xxh.
JlaHHBIE B3SATh U3 TaOIMIGI 3. 1.
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Tabauya 3.1 — Hnousudyanvhvie 3a0anus

DyHKIUHA S
[=H
= = =
< I'panuumbl <
g- f1(x) f2(x) f3(x) oTpeska % 3
]
=
1 2 3 4 5 6
1 | 3424 41 In* (Vx+5) | sin (x*)+x°* | [-39;38] [0,15
5 3
p |3 rag(CHl) g () | %sinixtiz | [-13;7.1]] 06
3 | x®—ctg(m®) | (7X+1"+sin x 5x—x* | [29,62]| 08
4 | )“Pasin(x) | 3434ox | YxPaxs1l | [37:85] (011
S
5 | MO 10| | i n [ [3.9:1.21]0.25
6 | 3x|+2—-1 | sin(x®>)+x*® | In?(x)+Jx |[45;61]| 03
7 sin?x+cos*X | In (x+1)++/3x | 5 +tg(x+3)" | [[3.4;3,4] | 0,33
2x+2
3_ny2? 4 X .
8 | X=3x*|¥+6 g (2x_1)+1 x4 _x [-4,1;5,0] | 0,45
9 1oy e +3/x In(x*+x°) | [-1,7,29]|0,75
2
10 | GxD° In[Vx+35] 51+ x° [-1,6; 4,7] | 0,65
X° +2x+1
5
5 3 2 _y . .
11 x>ctg (2x7) tg(2x+3)+1 xle [-1,6;3,7] | 0,3
12 | x*g(x+5) x° COS X sin x> +x°% | [-2,8;8,2] | 0,4
13 | Injx+1+,/3x sin (x? +3x) In®X+vx+3 | [-1,7;2,6] | 0,25
14 sin2 _x3 51/6x—x2 +1 sin (X—e_x) [—2,2, 7,4] 0,23
15 cos(x3 +1)e*X 3 x4 2x*+7sin (%) | [-1,1;79]| 0,8
m) 1 1) 1 1
[ 4 L2
16 | 2,/|x°[sin (x*) (x+1)’cos X X" +2+sINX" 1_12:26] | 0.1
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IIpooonscenue maobruya 3.1

1 2 3 4 5 6

17 | sin(x+3) Ixesin x x* —sin (x+1) | [-1,7;24] | 0,3
18 x*tg (x +2) In (4x* +1) In&/5+x2 [-4,3:8,0] | 0,5
19 | x°+¥x+10 | 13/a+x x+1% | F9.158] 0,14
20 \xfctg |2 In (x*+1) g% —?(/m [-3.4;2,5] | 0,23
21 | x°ctg (2x%) 2/x* +3 sin? x+]{2X [-2,2;81] | 0,15
22 | ctg(3x—1) 24 xe™" sin(x*+1) | [-28;52] | 0,5

23 | x° +4x2\/M (x=1)"+cos x \/Wsin x° [-3.2;7,8] | 0,36

24 | (2x+D(¥+2° | e*+sin(x+2) | 3In Ysin®x+2 | [61;13] |0,15

25 | ctg(x®*+1) | In@inx+1)> | Yaxixé+1 | [7:4:06] |0,16

26 | 13J4+x? 3+ 5 +tg(x+1) | [-1,2;7,1] | 0,45
27 | e”+sin (2x%) sin® x* e * 433241 | [-2,2;3,9] | 0,55
28 | X3+ (X +D% | (x—1) +cos (x°) | 2x+tg (x*+2) | [-03;45] | 0,62
2
29 3 2§+5 5);;)63 cos? (x° +~/x) | [-24;4,4]| 0,4
‘x +2) (x“+3)
, _ sin (x+3)
30 | In(x*+5) sin (¢ +2) [29;82] | 02

e +cos (x+1)

3.4 KoHTpOJIbHBIE BONPOCHI

1 Omneparop HMKJIAa ¢ MPEABAPUTEIILHONW MPOBEPKOM YCIOBUS B A3BIKE
CH++.

2 Omneparop MHKIA C MOCIEAYIONIEeH TPOBEPKOM yCioBUs B si3bike C++.

3 CxosbKO mapameTpoB TpeOyeTcst s paboThl orepaTropa LHKIa ¢ Ma-
pamerpom (For)?

4 Kak peau3yercsi B3aMM03aMEHSIEMOCTb OMepaTopoB ukiia while u for?

5 B 4eM cxoACcTBO U paznuyue MEXIY IUKIAMH C TIPETyCIOBUEM U C MOCTY-
CI0BUEM?

6 Kak B KOMIOHEHTE DataGridView OTKIIOUUTH CKPBITHIE CTPOKH.

7 Kak B DataGridview BBIBECTH OKPYTJIEHHOE YUCIIO 10 THICSYHBIX.
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4 JABOPATOPHAS PABOTA 4. HIOCTPOEHUME 'PA®UKA
®OYHKIHUU HA ITPOMEKYTKE C OIIPEJAEJIEHHBIM HTAT'OM

Heab: Hayuuthes co3aaBath Windows-TipUiI0KeHHs IOCTPOCHUS rpadu-
ka ¢ynknuu B cpene Visual Studio 2010 na onpepenieHHOM MPOMEXKYTKE C yKa-
3aHHBIM IIaTOM, HCIIOJIB3YsI YCJIOBUS MTPOBEPKHU MPABUILHOCTH BBOJA JIAHHBIX.

4.1 TeopeTuueckue cBeeHUS
4.1.1 dnemenm ynpasnenus Chart

DneMeHT ympaBieHHs Chart MO3BOJSET CO3[aBaTh JAUATPAMMBI IS
CIIO)KHOT'O CTaTUCTUYECKOr0 WIM (PUHAHCOBOTO aHaiu3a. DTOT 3JIEMEHT MOJ-
AP KUBAET CIeAyIone PyHKIIMOHATHHBIE BO3SMOXKHOCTH

- pAOBl aHHBIX, OOJACTH AMAarpaMMbl, OCH, YCIOBHbIE OOO3HauEHUS,
METKH U 3ar0JIOBKHU;

- TPUBS3KY JaHHBIX;

- ONepaluy ¢ JaHHBIMU: KOTIUPOBaHHE, pa3OueHHE, CIUSHUE, BBIPABHU-
BaHue, IPYNIUPOBAHUE, COPTUPOBKY, MMOUCK, (GUIBTPALUIO U T. 11.;

- cTaTHCTUYeCKHe U (pruHaHCOBbIE (DOPMYIIBI;

- pacIIMpPEHHYI0 HAaCTPOWKY BHEIIHETO BHJA JHAarpaMMbl: TPEXMEPHYIO
rpaduKy, CTIaKMBaHUE, OCBEIIEHUE U MTEPCIICKTHUBY;

~ COOBITHS Y UHANBUAYATbHYIO HACTPOHKY.

C nomomipio KoMIoHeHTa Chart (4epTex) yaoOHee BCEro BBIMOTHIThH
noctpoeHue rpadukoB (YHKIIUU IO YPAaBHEHUIO HA IPOMEXKYTKE.

Ilocmpoenue epaghuxa pynkyuu:

1) Hy»XHO 100aBUTh KOMIIOHEHT Chart Ha GopMmy;

2) IIENKHYTh JIEBOM KHOIKOHM MO MYHKTY «Series» OkHa «Ceoticmea
(puc. 4.1);

Ceoicrea *0Ox
chartl Systermn. Windows.Forms. DataVisualization, -
=4l @ £ |

Modifiers Private -
- Padding 0:0:0:0

Palette I Erightrastel
PaletteCustornColor:

RightTolLeft Mo

EC oo )

[ Size 546; 154 —
SuppressExceptions False |E I
Tablndex 0
TabSton True -

Series

Prael gnarpammel,

Pucynok 4.1 — Oxno «Ceoticmea
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4) B pe3ynbTaTe YBUIUM OKHO PEaKTOpa KOJUICKIMU Series (puc. 4.2);

Microsoft Sans Sernf; 8 «
LabelAngle 0
LabelBackColor [ |
LabelBorderColor |:|
LabelBorderDash5t Solid E|
LabelBorderWidth 1
LabelForeColor ] Black
Hamnme
IsXValuelndexed  False
Name Seriesl
Points (Koasexymun)
Points
Konnekumn Touek AaHHEIX pRga.

T -

Pucynox 4.2 — JJluanocosoe okno «Pedaxmop xonnexyuu Seriesy

5) 4TOOBI HA OTHOM KOMITOHEHTE Chart HMOCTPOUTH HECKOIBKO rpadukoB
(GYHKIIMM, HY)KHO BBIOpaTh CTpaHMIlY Series (JIeBas 4acTh OKHA) U HICIKHYTh
10 KHONKe /[o6asums (€CIM HY)KHO MTOCTPOHUTH HECKOJIBLKO rpa)uKOB HA OJTHOM
KOOPJMHATHOM IIJIOCKOCTH, TO HY>XHO CJENaTh COOTBETCTBYIOIIEE KOJIUYECTBO
Seriesx

6) B paBoOi YacTH OKHA JJIS KaXKIO0H Series MOXHO CIejIaTh HHIUBHIY-
aJbHbIC HACTPOWKHU, OCHOBHBIE U3 HUX:

— ChartType — TUI AWarpaMMBbl JIJIsl IPEACTaBICHUS TaHHbBIX

— XValueType — THUII 3Ha4Y€HHH, XpaHUMBbIX Ha ocu OX;

— YValueType — THII 3Ha4Y€HHH, XpaHUMbIX Ha ocu OY;

— Color — IIBET TOYKH JAHHBIX;

— BorderColor — 3a4a€T OUBCT I'PaHULL,

— ShadowColor — 3a4acT UBCT TCHU,

— Font — IIPUQT TOUKHU JaHHBIX;

— LabelBackColor — 3a/1aeT 1BET (hOHA METKHU;

— LabelForeColor —3a4a€T UBET MCTKH,

— IsVisibleInLegend — BKJIKOYAET/BBIKIIOYAET OTOOPAKEHUE JIET€H/IbI;

MHuorue w3 3THX NapaMEeTPOB MOXKHO TakKXe 3aJaBaTh IPOTPAMMHO,

HarpuMmcep:
Series” plotl = chartl->Series|[0];
if (colorDialogl->ShowDialog ()==System: :Windows: :Forms::DialogResult: :0K)

plotl->Color = colorDialogl->Color;
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B nanHoMm ciyvae usmensiercs uBet rpaduka pyHKIMH MpHU BEIOOPE 1IBETA
B quamorooM okue «ColorDialog».

Ecnu rpaduku pyHKIMIA HY>)KHO pacredararb, TO Ha YepHO-0€I0M MpUH-
Tepe JIMHUU OyIyT HEPA3IUIMMBIMUA. B 3TOM ciydae Hy>KHO HCIIOJIb30BaTh BO3-
MOXXHOCTH CTPAHUIbI Series HIKECHHCKa(HHHﬁiBorderdashStyle BHﬁpaTb
APYTYIO MPOPUCOBKY JUHUU (HaApHMeEp, TOYKAMH) UM B OMIUH BorderWidth
BBIOPATh OOJBIIYIO TONIIMHY JIMHUK (TI0 YMOJTYAHHIO CTOUT 3HA4YeHHE 1).

4.1.1.1 Csoucmea snemenma ynpaeienus Chart

OcHOBHbBIE CBOMCTBAa »JJIEMEHTA YIpaBIE€HUs Chart

B Tabmuie 4.1.

0TOOpaKEHBI

Tabnuya 4.1 — OcHnosuvie ceoticmea Chart

Ha3zBanue cBolCTBA

Onucanue CBOMCTBA

BackColor 3agaer uBeT (poHa 1711 00bEKTa Chart

3amaeT CTWIb LITPUXOBKHU AJIS AJIEMEHTA yIpaBie-
BackHatchStyle A p A yip

HHA Chart

3amaer (OHOBOE U300pakKeHHE JUIS  DIIEMEHTa
BackImage a @ p a

yNpaBlIeHUs Chart

BackImageTransparen
tColor

3ajaer mnOpo3payHbId I[BET DJJIEMEHTa yIIpaBiie-
HUd Chart

BorderColor 3a7aeT UBET rPaHUlLIbl TUArpaMMBbl
BorderDashStyle 3agaeT CTWIb TPaHUIIbI
BorderlineColor 3ajaer 1BET JIUHUU TPaHULIbI

BorderlineDashStyle

3aﬂaeT CTUJIb JIMHUU I'PAHUIIBI

BorderlineWidth 3agaeT TOJMUIMHY JIMHUU TPAHUIIBI

BorderWidth 3agaeT MUPUHY TPaHULIBI JUATPAMMBI

Font [Tomywgaer cBoiictBa mmpudra IS dIEMEHTa
yIpaBJICHUS

FontHeight 3amaer BbICOTY MIpU(Ta dJIEMEHTA yIPABIICHHUS

ForeColor 3aJaeT BET TEKCTA 3JIEMEHTA YIPABJICHUS Chart

Height 3aJ1aeT BBICOTY AJIEMEHTA YIIPABJICHUS

Series B03BpaT06LeKTaKHaccaSeriesCollection

Size 3ajaer pa3Mep 3JIEMEHTA YIIPABIEHUS Chart

Visible Bkirodaer / BeIKIIIOYa€T  3JEMEHT  YIpaBJICHHUS

Chart
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4.1.1.2 Memoowv snemenma ynpaenenus Chart.

OcCHOBHBIE METOIBI

areMeHTa ynpasieHus Chart otoOpaxeHsl B Tabmune 4.2.

Tabnuua 4.2 — OcrosHbie mMemoowvl Chart

Ha3zBanue Mmeroaa

Onucanue MeToaa

OcymecTBiIseT NPUBA3KY JaHHBIX JIEMEHTA yIpaBie-

DataBind
HUS Chart K HICTOYHHKY JTAHHBIX

Focus 3amaer (pokyc BBOJA DIIEMECHTA YIIPABICHUS

Hide CKpBIBaeT 2JIEMEHT YIIPaBJICHUS OT ITOJIb30BATEIISA

OnClick BrI3bIBaer coObiTHE Click

OnEnter BrI3BIBaeT cOOBITHE Enter

OnLeave BrI3bIBaeT coObITHE Leave

ResetFont COpaceiBaer CBOICTBO Font B 3HA4YEHHUE
110 YMOJTYaHHUIO

ResetForeColor COpaceiBaer CBOMCTBO ForeColor B 3HAYEHUE

10 YMOJIYaHHIO

SaveImage (String,
ChartImageFormat)

CoxpaHsieT M300pakeHUEe aUarpaMMbl B yKa3aHHBIN
(aiin

Show

OToOpaxaeT 3JEMEHT yIpaBJICHUs JUIs MOJIb30BaTeNs

4.1.1.3 Cobvimus snemenma ynpaenenus Chart. OCHOBHbBIE COOBITHS
anemenTa yrpasienus Chart oroOpakens! B Tabnuiie 4.3.

Tabnuua 4.3 — OchosHbie cobbimusi Chart

Ha3Banue coObITUA Onucanue codObITHS

BackColorChanged [Ipoucxogut mnpW U3MEHEHWHM 3HAYEHUS CBOWCTBA
BackColor

Click [IponcxoauT Mmpu LIeTYKe 3JIEMEHTA YIIPABIICHUS

. [Ipoucxoaurt, Korga »dJIEMEHT YHIPAaBICHUS JABaXK]bl

DoubleClick P AUT, A yip A A
LIEJIKAETCS

Enter [IponcxoauT npu BXOJAE B 3JIEMEHT yHpPaBICHUS

FontChanged IIpoucxoauT npyu U3MEHEHUHU 3HAYEHUsI CBOMCTBA Font
[Ipoucxogut mnpu U3MEHEHUMH 3HAYEHUs CBOMCTBA

ForeColorChanged P a p
ForeColor

Leave [Ipoucxonur, koraa (OKyC BBOJA MOKHUIAET AJIEMEHT
YIIPaBJIEHUSA

MouseClick ['enepupyeTcs pu MIETYKE JIEMEHTA YITPABJICHUS MBIIIBIO

Move [Iponcxoaut npu nepeMENnIeHNN 3JIEMEHTA YITPABIECHUS

VisibleChanged \r/IPO'I/IbCi(OHHT IPY W3MEHCHUM 3HAYCHUS CBOMCTBA

1s1 e
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4.2 Tlpumep BbINOJIHEHHUS Ppad0ThI

Cozmgarp WiNndows-nipuioxeHne, KOTOpOe TpeiJiaraet IoJIb30BaTelto
BBECTH JIaHHBIC Havajia MPOMEKYTKa (XN), KoHIA mpoMexyTka (XK) u miara u3-
MeHEeHHS nepeMeHHoi (Xh) 11 mocTpoeHHs Ha OJHON KOOPJAMHATHOM ILIOCKO-
ctu tpex rpadukos f,(x), f,(x), f,(x):

2X+2, eciu X<0
y:f(x): VX+3, eciu 0<Xx<5
cos?(x +2), eciu  X>5

(cmenath NpOBEPKY NPABUIBHOCTU BBOJIA JIAHHBIX ).

Xo/ BbINOJTHEHH S

1 Boiitu B cpeny Visual Studio 2010.

2 B oxne Co3nath IIpoekT ciemyer pa3BepHYTh y3el Visual C++, 00-
paTUTHCS K MYHKTY CLR U Ha IEHTPaJIbHOUN NaHenu BeIOpaTh [lpunoscerue win-
dows Form.

3 3arem B none pegakropa Umsa (tae mo ymomuanuto umeercs <Beemgute
UMs>) cienyer BBecTH mMs mpoekta, Visual Lab4. B mone Pacnosioikenne
MOXHO YyKa3aTb MyTh pa3MeEIICHUs MPOEKTa WIM BBIOpaTh MyTh pa3MeEIIeHUs
nmpoekTa ¢  nomompblo  kiIaBumu  (kHomku) — O030p  (Hampumep,
N:\CN2_trim\Lab4).

4 JIns popmMbl M3MEHUM 3HAUEHHE CBOMCTBA Text, 3aHECsd, HAIpHUMeED,
cienymwolue aaHHbie. «Botnoanun cmyoenm epynnvt ICA-12-1 Heanoeg I1. A.
Jlabopamopuas paboma 4».

5 CBolCTBY FormBorderStyle (OpMBbI (CTHJIb PaMKH OKHA) MPUCBOUTH
3HaUYCHUE FixedToolWindow. JTO 3HAUCHHUE OMPENEIIIET OKHO KaK TUaJIOrOBOE,
€ro pa3Mepbl Ha dTale MPOTroHa MPUIIOKEHUs (B mporecce padoThl MPUIIOXKe-
HUS1) HE MOT'YT OBITh U3MEHEHBI.

6 B BepxHel yacTu OKHAa pa3MeCTHTh Labell U B CBOMCTBE Text 3aHE-
ctu TekcT «Ilocmpoenue zpagpuka pynkyuu na unmepeane [xn;xkj».

7 Hwxke moa Labell pa3MeCTUTh KOMIOHEHT Chartl. Beigenuth ero
Y 3aliTH B OKHO CBOWCTB, BbIOATh CBOICTBO Series W Ha)XXaTh Ha TPOETOYME.
[TosiButcs nuanorosoe okHo (puc. 4.3).

8 Haxxatp Ha KHOMKY IJOGABMUTL U y HAC MOSBUTCA Seriesl B JIEBOM
4acTH OKHa (Kaoicoas cepus cnocooHa cmpoums HA KOMHOHeHme Chartl HO-
8blll epaghux, NOIMOMY, eCiu HYHCHO NOCMPOUMb HECKOIbKO 2paghukos Ha 00-
HOU KOOPOUHAMHOU NJIOCKOCMU, MO HY)HCHO COeNamb COOMBEEMCmayuee Koau-
yecmeo Series).
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Pepaktop ronnexumm Series

YneHe:: CeolcTEa Series1:
Series == A .
SR =
+ LabelBackColor [ | ~

LabelBorderColor ||

LabelBorderDashs Solid

LabelBorderidth 1

LabelForeColor | Black =

EH Oannme
IsXValueIndexed False
MName Seriesl
Points (Konnexuan)
¥ValueType Double bt
Points

KonnexkuWAa Todek AaHHbIX pAAE.

NobaenTh ][ ¥naniTe

[ OK ][ OTMeHa ]

Pucynox 4.3 — Jluanoecosoe okno ceovicmesa Series komnonenma Chart

9 B mpaBoii yacTu 3TOro *e OKHA BBIOPATh MOAMYHKT «//aHHble» CBOM-
CTBA Seriesl, a B HEM NIYHKT XValueType U C IIOMOIIbIO BbINAJAIOMICTO CIIHUC-
Ka BBIOATh MapameTp «Double». AHAJOTMYHO JJIsI MMYHKTa YValueType BHI-
Opath apameTp «Doubley.

10 Hmxke B mpaBoif 4acTH TOTO ke OKHA BBHIOPATh MOAMYHKT «/[uacpam-
Ma» CBOWCTBA Seriesl, a B HEM — MYHKT ChartType U C IOMOIIbIO BbITA a0~
IIEro CIKCKa BbIOpaTh mapaMerp «Spline» (9mo noseonsiem coeounsms mo4xu
KpUBoul Tunuei).

11 W nocnenHss HacTpolKa KOMIIOHEHTA Chartl: B IPaBOM 4acTH 3TOTO
e JHAJIOTOBOTO OKHA BBIOATH MOJIIYHKT «Ycio8Hble 0003HaueHus» CBOUCTBA
Seriesl, a B HCM — IIYHKT IsVisibleInLegend U C IOMOIIbIO BbINIAAAIOIICTO
CIHCKa BBIOATh MapaMeTp «False» (9mo nossonsem e omobpaxicams jeceHoy
8 duazpamme).

12 Hwke KoMmoHeHTa Chartl pa3MECTUTh YEThIpE KOMIIOHEHTA
Label. Label2, Label3, Label4, Label5.

13 Brigenuth Label2 U B CBOMCTBE Text 3aHECTU TEKCT «Beeoume um-
mepeai nocmpoerusl epaguxka». AHaJTOTUUHO BbIJEIUTh Label3 U B CBOWCTBE
Text 3aHECTH TEKCT «Beedume nauanvhoe 3nayenue XN=y», i1 Labeld —
B CBOMCTBE Text 3aHECTH TEKCT «Bseodume xoneunoe 3navenue XK=» u 1y La-
bel5 B CBOMCTBE Text 3aHECTHU TEKCT «Bseodume 3nauenue waca XH=».

14 HanpoTuB KOMMOHEHTa Label3 pa3MECTUTh KOMIIOHEHT TextBoxl,
HampoOTUB KOMIIOHEHTa Labeld4 — KOMIIOHEHT TextBox2, a HAMpPOTHB KOMIIO-
HEeHTa Label5 — KOMIIOHEHT TextBox3.

15 B mnpaBoM HWXHEM yIJy pa3MECTUTh JBE€ KHONKH Buttonl
" Button2.
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16 BbigeauTh KOMIIOHEHT Buttonl U B CBOHMCTBO Text 3aHECTH TEKCT
«Hapucoeamo cpaghux». Ilpu HaxxaTuu Ha STy KHOMKY OYyJE€T B KOMIIOHEHTE
Chartl pucoBaThCs rpaduk GyHKIHUH Y = cos(X).

17 BblaeauTh KOMIIOHEHT Button2 U B CBOMCTBO Text 3aHECTH TEKCT
«Buix00».

18 B pe3ynbrate MpOBEAEHHBIX ONEpAIMii JOHKHA TOTYyYUThCS (GopMma
MIPUMEPHO TAaKOIr'0 BUA, KaK MOKa3aHo Ha puc. 4.4.

o5 BeinonHwA cTygeHT rpynne 2CA-12-1 Meanos M.A, laGopatopHan paBota 4 == ]
lMNMoctpoeHne rpadpmka GyHKLIMKM HA MHTepBane pan;xk]

PyHrLma Beepmre naHHbie
2x+2, eciu x=0 A
y=flx)=1/x+3, eciu O<x=<§5  Beonxk
Beon xh

cos’ (x + 2), eciE x>5 oA
[ Hapucosats rpaguk ] [ Borog, ]

Pucynok 4.4 — Oxkno gopmsl Ha smane coz0anus npoecpammol

19 IlepeiiT Kk KOAY MPOrpaMMBbI U MOCJIE CTPOKU
fpragma once

MOJIKJIFOYUTH OMOJIMOTEKH UCTIONB30BaHUS MaTEeMAaTHUEeCKUX (QYHKIIUN, I 3TO-

IO BCTABUTH CIEAYIOLIYIO CTPOKY:

#include<cmath>
20 B paznene using 100aBUTh CTPOKY:

using namespace System::Windows::Forms::DataVisualization::Charting;
21 Co3nanuMm coObITHE Click NI KHONKM Buttonl ¢ Haanucbio «Hapu-

cosamb cpaguxy. J1jist 3TOr0 CAENTh TBOWHOW IIETYOK JI€BOW KHOMKOW MBIIIN

110 KOMHOHCHTy Buttonl. BHeceM n3meHeHnus B KOA HOI[HpOFpaMMBI:

double x,xn,xk,xh,y;

Series” plotl = chartl->Series|[0];

[|Ouucmka komnonenma Chartl

plotl->Points->Clear () ;

//IIposepka, umo eeedenvt dannvie xn, xk, xh u ux npeoopazoeanue ¢ nepemennvle muna

Double

if ((textBox1l->Text!="")&& (textBox2->Text!="")

&& (textBox3->Text!=""))

{

xn = Convert::ToDouble (textBoxl->Text) ;

xk Convert::ToDouble (textBox2->Text) ;

xh = Convert::ToDouble (textBox3->Text) ;

//Ilposepka npasuivHocmu 6600a OAHHBIX
if ((xn>=xk) || (xh> (xk-xn)))

83



{

MessageBox: :Show ( "IaHHBEIE 3aloJIHEHE HeBepHO", "Ommbxa
BBOOa InaHHEIX",MessageBoxButtons: :0K,
MessageBoxIcon: :Exclamation ) ;
}
else
{x=xn;
while (x<=xk)
{if (x<=0) y=2*x+2;
else
if (x>0&&x<5) y=sqgrt (x+3);
else y=pow (cos (x+2),2);
//Hanecenue mouku c koopounamamu X u Y ¢ komnonenme Chartl
plotl->Points->AddXY (x, V)
x=x+xh;
}}
}
else

{

MessageBox: :Show ( "3anojmHmuTe, noxajymucrTa, ITaHHBEEe", "Oumbxa
BBOOa InaHHEIX", MessageBoxButtons::0K, MessageBoxIcon:
:Exclamation) ;

}
22 Co3maauM coObITHE Click JUId KHOIIKM Button2 ¢ HAAIMUCHIO «Boixooy.

JInst aTOrO CcAaenaTh JBOMHOM MISITYOK JIEBOM KHOITKOM MBIIIN IO KOMIIOHEHTY But-
ton2 ¥ B MOJYYEHHYIO 3arOTOBKY MOANPOrpaMMbl BCTABUTh KOJI BbIXO/AA U3 MPO-
rpaMMBI ()K€ UCTIONIb30BAJICS B MPEBIIYIINX JJAO0OpaTOPHBIX paboTax).

23 Ha mpumepe nmaGopatopHoii paboThl 2 caenarh MPOBEPKY Ha KOPPEKT-
HocTh BBOJIa TaHHbIX XN, XK, XH, ucnons3ys coobiTHE Leave B OKHE CBOWCTB (B
KOJI IPOrpaMMBbI JJ00aBUTH 3 TIPOLICAYPHI, IPOBEPSIOITNE MPAaBUILHOCTH BBOJIA).

24 3anycTUTh MpPOrpaMMy Ha BBITTOJIHCHHE, HAKaB Ha (DYHKIIMOHATILHYIO
kHOTKY F5. [Tomyunm criexyrommii Bug okHa (puc. 4.5).

o5 Beinonnwn crygedt rpynnel 2CA-12-1 Meanos M.A. Nlabopatophan paboTa 4 == (]
lNocTpoeHue rpadmka QyHKIIMK Ha nHTepBane [xn;xk]
Py Beepure naHHwe
2x+2 eciu x=<0 —
y=flx)=1Vx+3, ecmu O<x<§  Beondc T
Beonxh 0,1
cos’ (x + 2), ecruy x>5
5 —
o E——— N ]
_R — -
-10 ——
-154=—=
-20
4.1 4.1 0.9 59 10.9
[ HapucoBats rpamiak ] [ Bboaon

Pucynox 4.5 — Pabouuii 6uo ¢opmul npunodicenus
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4.3 Padouee 3a1anue

Cozmare Windows-nipuiiockeHue Il TIOCTPOCHUSI TPapUKOB (PYHKIIUH,
KOTOpOE TIpe/JiaraeT MoJIb30BaTeNI0 BBECTH JIaHHBIC Havaja MpoMexyTka (Xn),
KOHI[a mpoMexyTka (XK) u 1rara m3meHeHust nepemennoi (Xh) (caemars mpo-
BEPKY NpaBWIBHOCTH BBOAA AaHHBIX). Ha OmHONM KOOpPAMHATHOW MJIOCKOCTH
JIOJOKHBI OBITH MOCTPOEHBI Tpu rpaduka f,(x), f,(x), f,(x) pasHoro usera.

f,(X),ecru  x<0
y = f(X)= f,(X),eciu 0<x<5
fo(X),eciu x>5

Boipaxkenus st pynkuuid fi(X), f2(x) u f3(X), qaHHbIe MpoMexyTka U mmara
BEIOpaTh U3 Ta0IUIBI 4.1 B COOTBETCTBHH C HOMEPOM CBOETO BapHaHTA.

Tabnuya 4.1 — Unousuoyanvuvle 3a0anus

% @yHKIMH E §
c "HEEREE
= = S =5
= 2 2
s f, (x) f,(x) f(x) : |2
1 2 3 4 51 6 |7
sin( x + 2)°
1 [ 2x+5 Jsin(x% +3) + 4 In‘x2+3x+]4 21 | 165 | 0,2
(3 +2) X% +2
. -3
sin(x)+2 . sin”(x+2
, | B x+sin(x) X3+ (x| + 1) L ( )4 2| 281 | oa
Vsin X +¢0s™ x
tg(X +3)2 X2 —4X+2 tg(0,1%?) + X
3| —— > o o 1,7 | 453 | 0,3
. _ cos“(2x+3
\X1'23|n3x X< +sin(7x) -1 ( )
cos(x® —4x+4) | sin(x+ 2)? VX sin x®
4 . o e 225 | 349 | 05
x* = In([x| +12) 2x° +x" +1 cos“(x +1)
_ | sin®(x+5)? | xfr2x—x tg(x° +4x-1) .
2 [03 i o3 ’ ' '
e X 4+3332 11 cos(X + 3) 2~/ x7 sin( x7)
. 2
5x + x2 sin“(x+3
6 | [X°ctg(x+2) 2T - ( é 335 | 3626 | 0,2
(x“+3) X —ctg(;zx )
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IIpooonocenue mabnuyol 4.1

1 2 3 4 5 6 7
sin( X +3) X +2 sin 2 (x + 5)
7 : 3 s 5 - 1,7 | 49 | 05
x>ctg(2x”) cos? (x> +2x +1) 3/|x|+2 —1
8 ¢ Injx N (31’ 52 | 11,7 | 05
ctg (3x —1)? tg(2x+3) +1 x° +sin( x + 2)° ' ' '
2x  Toud 24 x3+2x% - cos? (x+2)°
g | e +VaxT xSl X TEX 72X 5+2X 34X 3( : )3 29 | 1748 | 03
x°ctg(2x°) 2\/x75|n(x )
2 cos(X + 2)2
X" +2X" =X e 2 +33x% +1
11| Jsin® x+cos' x | In? (X)+/x tg? (X)++/x | 274 | 2829 | 01
2x+2
3
12| X =In(x+1 4 _ X ~125| 9,39 | 04
(4+1) (tg (2x—1) +1) X =X
131 x*+2x®—x e +4/x In(x®+x?) | -178| 1199 | 05
2
14 (3X51) In® ‘\/ X + 5‘ COS ( 1+ x2 ) 246 | 288 | 06
X
15|  x°ctg (2x%) > tg (x2 +1)e‘X 375 | 177 | 04
tg (2x+3)+1 ’ ’ ’
16| |Xsin(3x) x®cos (x +2) sin x> +x%%° | 555| 1033 | 01
2X+1
17 ‘X‘ o sin x? In®|x] +x 441 1125 | 06
18 sin® x® V6x—x? +1 2sin (x—e™) | 217 | 19 | 08
x—1)% +cos (x° .
19 2xe™" (x=1) (x) 2+/%° sin (x3) 8 | 121 |o11
20| In (x2 +5) sin (e* +2) tg (5x+1) 2,90 | 2645 | 0,25
21 21 [‘Xg‘ sin (X3) (X‘|‘1)2COS )(3 ~/ X4 +24+5sin X2 -1251| 67,32 | 0,3
22| cosx+Xx° xsin x 8+cos(3x) |-378| 1810 | 033
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IIpooonscenue madbauywl 4.1

1 2 3 4 5 6 7
23| xsin (x+4) In (4x% +1) In 3/5+ x2 19 | 154 | 045
24 X420 - x 1,3V4 + x? ‘X + ].‘X —2,7 | 105 | 0,75
25| |xctglx] In (x* +1) e —3/lx+1 | 38| 171 |065
. 2
26 | x°ctg (2x%) Ux*+3 ‘smzx +]4 " 46 | 299 | 03
27| ctg (3x-1)° 4 xe ® sin® x2 574| 192 | 04
0,3 H 3
28 | 3x° —ctg (7ZX3) (X+1)7" +sin2x 5X — X? -225| 16,3 | 0,25
20| " 4sin(x) | 3%+340x 2% +sin(nx) | -39 | 187 |023
2 - 3 X
30| x“+sin(7x) ‘ X*+10 Yox* +x2+1 | 18| 279 | 08

4.4 KoHTpPOJIbHBIE BONIPOCHI

1 Meronuka nocTpoeHus rpadukoB QYHKIUN MO UX YpaBHEHUSM (0
8cex A3bIKO8 NPOSPAMMUPOBAHUSL).

2 MOXHO J¥ UCIONB30BaTh MUK For ISl MOCTpOeHUs rpaduka QyHK-
unu? Ecnu ga, To kak?

3 BBI30B KOMIIOHEHTA Chart W €ro HacTpoKKa.

4 Kak mocTpoUTh HECKONBKHX TpaduKoB (YHKIMA HAa OJHOM KOMIIO-
HEHTE Chart?
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5 IABOPATOPHAS PABOTA 5. IOHATHUE OJHOMEPHOI'O
MACCHUBA. CEJIEKTUBHAS OBPABOTKA
QJIEMEHTOB MACCHUBA

Ileb: HCTIOIB30BaHKE IUKIMYECKOTO OllepaTopa ¢ MmapaMeTpOM IS BBO-
1a, BBIBO/IA U 00pa0OTKHU 3JIEMEHTOB MAaCCHBA; U3yYEHUE METOJIOB CEJICKTUBHOM
00pabOTKU PJIEMEHTOB MAacCUBa M HAXOXXJEHHE MUHUMAJIBHOTO U MaKCUMAJlb-
HOT'O 3JIEMEHTa B MaCCHUBE; BBIBOJI JIEMECHTOB MacCHBA C MIOMOIIBIO BU3YaIbHbBIX
kommoHerntoB Visual Studio 2010.

5.1 TeopeTnueckue cBeaeHUs
5.1.1 Ilonamue oonomepno2o maccuea

B s3pike mporpammupoBanust C++ 3a10KeHbl CpeACTBa JJIA 3aJaHUs 110-
CJIEIOBATEIHPHOCTEH YIOPSAIOUYCHHBIX JTaHHBIX. Takue TOCIeq0BaTEIIbHOCTH
HA3BIBAIOTCS Maccusamu. Maccus — 3TO ynopsioueHHasi COBOKYITHOCTh TIPOHY-
MEPOBAHHBIX OHOTHITHBIX JaHHBIX. B MaccwBaxX JOHKHBI OBITH YITOPSI0YCHBI
JaHHBIE OJTHOTO M TOTO ke Tuma. HoMmep snmeMeHTa XapakTepusyercs IETbIMU
YHCllaMU, Ha3bIBAEMbIMU uHOekcamu. MaccHB XapakTepu3dyeTcs HMeHeM,
Pa3MepPHOCTHIO H PA3MepPOM.

B nannoii maboparopHoii pabore OyayT paccMaTpuBaThCsl MACCHUBBI C I1€-
JIBIMH U BELIECTBEHHBIMU THIIAMH JaHHBIX, T. €. Tumsl int, float wim double.

OnHOMEpHBIN MAaCcCHUB — 3TO BEKTOP (CTIMCOK CBS3aHHBIX OJHOTHITHBIX TT€-
peMeHHBIX). B 4acTHOCTH, 1Ji11 BEKTOPOB B MPUBEACHHON 3aMCH MUHJIEKC O3Ha-
9JaeT KOJIMYECTBO 3JIEMEHTOB. |11 Ha3BaHUS MacCHUBa MOXET OBITh UCIIOJIB30Ba-
Ha MepeMeHHas, coctosmas u3 OykB (OykBbl), OykB ¢ nudpamu, OykB ¢ mudpa-
MU M 3HAaKOM TIOTYCPKUBAHHS U T. 1. B COOTBETCTBUU C MPABUIIAMH OOBSBIICHHUSI
MEPEMEHHBIX, NMPUHATHIX B A3bike C++. Mmsa maccusa oOpazyercs mo oduiemy
npaBwily o0Opa3oBaHMs HMMEH, T.€. TPEJCTaBisieT co00M WACHTH(UKATOD,
Hampumep, A, Bl, C8 u 1. A. OAHAKO OHO HE JOHKHO COBMAAaTh C UMEHEM
HU OJHOU MPOCTON MEPEMEHHOM, UCTIOIB3YEMOU B TOM K€ MPOrpaMMe.

Ecnmu pa3MepHOCTh MacCWBa MEHBIIE, YeM TPEOYeTCsl, TO KOMITHIIATOP
HE BBIIACT COOOMIeHUsS 00 omuoOKe. Brixoa 3a rpaHUIlbl MAaCCUBOB JTOJDKEH Clle-
JIUTH TOJBKO CaM IIPOrPaMMHCT.

OO0uras gopma 3anucu OJHOMEPHOTO MACCUBA!
TUII ¥MMA MaccuBa [pasmep];

B npuBenenHoi 3anucu 35eMeHT mun 00bsBIseT 0a30BbI THUIT MacCUBA.
KonuuecTBO 371€MEHTOB, KOTOpbIE OyIyT XpaHUTHCSI B MAacCHUBE C HMEHEM
UMs_Maccusa, ONpeNenseTcsa SIEMEHTOM pazmep.

B si3pike C++ nHpekcanua MaccuBa HaunHaerTcs ¢ Hysis. Hanpumep, ecnu
pa3Mep MaccuBa OIpeAeieH BEIUYMHOM 9, TO B MacCHMBE MOXKHO XpaHuTh 10
nJIEMEHTOB ¢ uHuaekcamueii 0, 1,2, 3,4, 5,6, 7, 8, 9.
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JIoCTyIl K OTIEIbHOMY 3JIEMEHTY MAaCCHBA OCYILECTBISAECTCS C MOMOIIBIO
nHJIeKca. MTHIeKC onucehIBaeT MO3ULHI0 3JIEMEHTA BHYTPU MaCcCHUBA.

WHaekchl onpeaensoT MoJIoXKEeHUe dJIeMEHTa B MaccuBe. Yucno unoexkcos
onpedensiem pasmMepHOCmb Maccuéd, T. €. popMy ero KOMIIOHOBKHU: OJHOMEp-
HBIN, ABYMEpHBIN U T. 1. OJTHOMEPHBIA MacCUB COOTBETCTBYET JUHEUHOU Tal-
mune. Ero snemeHT o0o03HayaeTcsi MepeMeHHOM ¢ OJHUM HHJeKcoMm: A[0],
A[1], COOTBETCTBEHHO, ITEPBBIN U I-¥ 3JIEMEHTHI OJHOMEPHOI'0 MaccuBa A.

Bce maccuBBbI 3aHUMAIOT CMEKHBIE STYEHKU MAMATH, T. €. 3JIEMEHTHI Mac-
CHBa B MaMSITH PACHOJIOKEHBI TOCIEA0BATEIIBHO APYT 3a Ipyrom. SAdeiika mams-
TH C HAuWMEHBIIMM aJPECOM OTHOCUTCA K IIEPBOMY OJJIEMEHTY MAacCHBa,
a ¢ HauOOJNBIIUM — K TTOCJIETHEMY.

JI71st OMTHOMEPHBIX MacCHUBOB OOIIUH pa3Mep MaccHMBa B OallTax BBIYUCIS-
eTcs 1o hopmyiie:

BCceTo HamT = pasMep Turna B Oamrax * KOJIUUYECTBO BJIEMEHTOR.

B si3pike C++ Henb3si IPUCBOUTH OJIMH MaccuB Apyromy. Jliig nmepemnauu
AJIEMEHTOB OJJHOTO MacCHUBa APYroMYy HEOOXOAMMO BBIMOIHUTH MPUCBOEHUE TO-
AIIEMEHTHO.

5.1.2 Hnuyuanuzayus maccusa

B si3p1ke C++ MaccuB 1pu 0OBSBICHUN MOXXHO MHUITUATU3UPOBATb.
Obwas hopma unuyuanuzayuu Maccusa.:

TUI ¥MMA MaccuBa [pasmepl] * [pasmMepN] = {CHMCOK 3Ha4YEHMI};

B cnucox 3mauenuii BXOmST KOHCTAHTHI, pa3/ieJICHHBIE 3alATHIMH. THITBI
KOHCTAHT JO/KHBI OBITh COBMECTUMBIMHU C TUIIOM MacCHBA.

IpuMep WHATIHATU3AIUN OJHOMEPHOT'0 MAaCCHBA!

int A[5] = {1, 2, 3, 4, 5};

ITpu atom A[0] =1; A[1]=2wur. 1.

B s3p1ke C BO3MOKHA MHUTIIMANTH3AIMS Oe3pa3MepHBIX MaccuBOB. Hampu-

Mep, JUJIA OI[HOMepHOFO MacCCHBa.
int Al ] = {lr 2/ 3/ 4/ 5};

5.1.3 Cenekmuenasn oopadomka INemMeHmos Maccuea

Cenexmusenas obpabomka maccuéa — 3TO BbIIEJIEHUE U3 MACCUBOB dJie-
MEHTOB, YZOBJIETBOPSIOIINX YCIOBHUIO, 1 00pabOTKa BbIIEIEHHBIX ()parMeHTOB.
Yacto 13 BeIIENTEHHBIX (PParMeHTOB (OPMUPYIOT HOBBIN (pabouunii) MaccuB, KO-
TOPBIN J1ajiee 1 00padaThIBAIOT.
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Haubonee wacto BcTpedaroTcsi Takue YCIOBHS OOpaOOTKHU 3IIEMEHTOB

MacCuBa:
— UeTHHEe
— HeUeTHHe
— KpaTHBEe k
— HeKpaTHEE Kk
— CTofllMe Ha YeTHHX MecTax
— CTosllMe Ha HEeUeTHHX MecTax
— IIOJIOXUTEJIbHEIE
— OoTpullaTeJibHBEE
- B umHTepBajye (x1,x2)
(A[11<x2)) .

~ PP~~~
B e e e e e a

~— — Hs P

5.2 IIpuMep BbINOJTHEHHUS PAOOTHI

Cozgare Windows-npuioxeHue, KOTOpoe MpeaiaraeT mojb30BaTellio 3a-
JaTh pa3Mep JIMHEMHOr0 MacCUBa, 3aMoJIHsAET aBTOMAaTUUYE€CKU 3TOT MacCUB CIY-
YallHBIMHU II€NBIMU YHCIaMH B auamna3oHe oT —10 mo 10, BEIBOOHUT 31€MEHTHI
MacCHBa, 3aT€M MO BBIOOPY MOIB30BATENS OMPEETIICT CYMMY YETHBIX 2JIEMEH-
TOB MAaCCHBa U KOJIMYECTBO MOJOKUTEIIHLHBIX DJIEMEHTOB MAaCCHBA.

Xo0/1 BLINOJHEHUSA

1 Boiitu B cpeny Visual Studio 2010.

2 B oxnae Co3nath IIpoekT ciemyeT pa3BepHYTh y3el Visual C++, 00-
paTUTHCS K MYHKTY CLR W Ha IEHTPaJIbHOUN NaHenu BeIOpaTh [lpunoscenue win-
dows Form.

3 3arem B mose penakropa Umsa (Tae mo ymMondanuio nMmeercs <Beaute
UMs>) cienyer BBecTH mMs mpoekta, Visual Lab5. B mone Pacnosioikenne
MOXHO yKa3aThb MyTh pa3MeEIICHUs MPOEKTa WM BBIOpaTh MyTh pa3MeEIleHUs
MmpoekTa ¢  noMmompbilo  kiaBumu  (kHomku)  OO030p  (Hampumep,
N:\CI\2_trim\Lab5).

4 Jlns popMbl U3MEHUTH 3HAYEHUE CBOMCTBA Text, 3aHECS CIIEIYIOIINE
nanuele. «Botnonnun cmyoenm zpynnvt 3CA-11-1 Heanoes I1. A. Jlabopamop-
Has paboma 5».

5 CBoiCTBY FormBorderStyle (OpMBbI (CTHIb PaMKH OKHA) MPUCBOUTH
3HaueHUE FixedToolWindow. DTO 3HAUEHHE OIPEALNIACT OKHO KaK JUajoroBoe,
€ro pa3Mepbl Ha 3Tare MPOoroHa MPUJIOKEHUs (B Mpolecce padoThl NpHUIIOXKe-
HUS1) HE MOT'YT OBbITh U3MEHEHBI.

6 B BepxHeil yacTu OKHa pa3MECTUTh KOHTEWHEpP GroupBoxl U B CBOW-
CTBE Text 3aHECTU TEKCT «B600 21emenmos maccusay.

7 Ha »TOM 3xe KOHTEiHepe GroupBoxl pa3MECTUTh MATh KOMIIOHEHTOB:
Labell, Label2, TextBoxl, TextBox2 U Buttonl. /[JI1 NEPBOro KOMIOHEHTA
Labell B CBOWCTBO Text 3aHECTH TEKCT «Beedume uucno snemenmos maccu-
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eéa». Jlns BTOPOro KOMIIOHEHTA Label2 B CBOMCTBO Text 3aHECTH TEKCT
«Ucxoonwvtit maccue». JIna KoMIoOHEHTa TextBox2 B CBOWMCTBE ReadOnly
(TONMBKO UTEHME) MPUCBOUTH 3HAUCHUE true, 3aIpElIAIONIEe MOIh30BATENIO 3a-
HOCHUTH B KOMIIOHEHT Kakue-11u00 JaHHbie. [ KOMIoHEeHTa TextBox1 JaHHBIC
OyIyT BBOJIUTHCS C KJIAaBUATYPHI C MOMOIILI0O KOMIIOHEHTA TextBox. B cBoiicTBa
Text ATOr0 KOMIIOHEHTAa BBECTH KaKOe-TU0O 3HAUEHUE — 3HAYEHHE M0 YMOI4a-
HUO. DTO 3Ha4YCHHUE OY/CT IMOKA3bIBAThCS MPH 3aIyCKE TMPHIIOKESHHS Ha BBITIOJ-
HeHue. [Ipy BBIMOTHEHUN MPUITOKEHHUS €r0 MOXKHO OYJIE€T 3aMEHUTD JIPYTUM.

8 BrimennTh KOMIOHEHT Buttonl H B CBOWCTBO Text 3aHECTH TEKCT
«Co3z0amb maccue». Ilpn HaXXaTUW HA ATy KHONKY OyJeT aBTOMAaTHYECKU CO-
3/1aBaThCsl MACCUB C MOMOIIBIO TeHepaTopa CIyYalHbIX YUCEN, SJIEMEHThI KOTO-
poro OyayT B ykazanHoM jnuama3one [—10; 10] BeiBeeHBI B KOMIIOHEHTE Text-
Box2. [Tonyunm crnenyromryto Gopmy (puc. 5.1).

BoinonHwn CTYAeHT rpynnm >CA-11-1 Msanos ILA. NMaboparopnan pabora 5 [E3]

Beon smemeHToE Macoea

BeemaTe uncno 3NEMEHTOE Maconea I:l Cosnate macoie

MecxogHbBIn maccue

Pucynok 5.1 — Oxkno gpopmsl Ha omane co30anus npocpammol

9 B HmKHEH YacTH OKHA Pa3MECTUTh KOHTEWHEp GroupBox2 U B CBOW-
CTBE Text 3aHECTH TeKCT «Haitmuy.

10 Ha sToM ke KOHTEHHEpEe GroupBox2 Pa3MECTUTh IIECTh KOMITOHEH-
TOB: TextBox3, TextBox4, checkBoxl, checkBox2, Button2 H Button3.

11 BrimenuTs KOMIIOHEHT checkBoxl U B CBOMCTBO Text 3aHECTH TEKCT
«CYMMY UYEMHbBIX IIEMEHMO8 MAcCCUuea». AHAJIOTUYHO [JI1 KOMIIOHEHTa
checkBox2 B CBOMCTBO Text 3aHECTH TCKCT «KOJIUYECHIBO NOJIOHCUMEIbHBIX
9J1EMEHMO8 MACCUBA)).

12 BrigeauTh KOMIIOHEHT Button2 U B CBOHMCTBO Text 3aHECTH TEKCT
«Bovluucaumepy». AHanOrMyHO JJII KOMIIOHEHTA Button3 B CBOWMCTBO Text 3a-
HECTH TEKCT «Bovix00.

13 KoMmoHeHThl TextBox3 M TextBox4 OyAyT HCIIOJB30BaHBI JJISI BbI-
BOJa PE3yJIbTaTOB HAXOXJEHUs 3ajad, MOATOMY HEOOXOJIMMO 3alpeTUTh BBO/I
B HHX JIaHHBIX TOJIb30BaTeNieM. J[Jis 3Toro cBOMCTBY ReadOnly (TOJBKO YTEHUE)
MIPUCBOUTH 3HAYCHUE true, 3aIPEUIAIONIEE MOJIH30BATENI0 3aHOCUTH B KOMIIO-
HEHT Kakue-JIN00 JaHHBIE.
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14 B pe3ynbTaTe MPOBEASHHBIX OMNEpAIMii JOHKHA TOTYyYUThCS (GopMma
MIPUMEPHO TAKOT0 BHUJIA, KAK IMOKA3aHO Ha puc. 5.2.

Boinonwan cTyQedT rpynne 3CA-11-1 Heanoe ILA. Maboparopuan pabota 5 El

Beon anemeHTOB MaccHea

BeeanTe ynMcno anemMeHTos Macciea | | l COBﬂ,ElTb ]

VcxogHbeid maccue

Hantun

D CYMMY YeTHBIX 3NeMeHTOB MaCCHea

D KONMUYeCTBO NONOXWUTENEHEBIX 2NEMEHTOE MGCCHBa

[ BeluncnuTe l l Brixop,

Pucynox 5.2 — Oxno ghopmwi npoepammeol

15 TlepeiiTu kK KOAY MIPOrPAMMBbI U TTOCJIE CTPOKHU
#pragma once

INOAKIIOYHUTH OMOJIMOTEKH HCIIOJB30BAHHUS MaTEMaTHYECCKUX CI)YHKHHﬁ, OInuca-

HUE MIEPEMEHHBIX U pa3Mepa MacCUBA, ISl 3TOTO BCTABUTH CIIEIYIOIIME CTPOKH:

#include<cmath>

#include <stdlib.h>

#define m 15

int i,n;

int A[m];

16 Co3gaTh coObITHE Click i1 KHONDKM Buttonl ¢ Haanuceio «Co-
30ampuy. ]I 3TOro cuenaTh ABOMHOM IIEITYOK JIEBOM KHOIKOM MBIIIN IO KOM-

MOHEHTY Buttonl. BHECTH U3MEHEHNUA B KOJI IOJNPOTrPAMMBI:
//Ilposepka, umo ne nycmoii Komnonenm textBoxl1

1f (textBoxl->Text!="")

{n=Convert::ToInt32 (textBox1->Text); }else
{MessageBox: :Show ( "3anojmHuTe, HOXaJyMcTa, IOaHHee", "Ommbka
BBOIOa InaHHEIX", MessageBoxButtons::0K, MessageBoxI-
con: :Exclamation );}

[louucmka komnonenma textBox2

{textBox2->Text = "";

//Ilpoyecc co30anusn maccuea u 3anojHenue KoOmMnoHenma textBox2 ciayuaiuHblMu Yuc-
aamu u3 ouanasona [-10;10]

for (1 = 0; 1 < n; ++1)

{

A[i] = rand ( ) % 21-10;

this->textBox2->AppendText (A[1]+" "),

}

}
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17 Co3nate coObITHE Click Ui KHOIIKH Button2 C HAAINUCHIO «Boiuuc-
aumby. [{J1s1 3TOro caenath JBOMHOM IIEITYOK JIEBOW KHOIIKOM MBIIIHY 110 KOMIIO-
HEHTY Button2 M B MOJYYEHHYIO 3arOTOBKY MOANPOrpaMMbl BCTaBUTh KO JJIsI

pacyeToB:
//O6nynsiem nepemennvie Kol u sum
int kol=0; int sum=0;
for (1 = 0; 1 < n; ++1)
{
//IIposepsem ycnogue u Haxooum cymmy
if (A[1]%2==0) {sum=sum+A[i];}
//[Iposepsiem ycnosue u Haxo0UM KOIUYECmeo
if (A[1]>0) {kol=kol+1;}
}
//Ecnu komnonenmol checkBox 6KIIOYEHbl, MO 8bI60OUM Pe3VIbmambl 3a0aHUL 8 KOMNO-

Henmol textBox

if (checkBoxl->Checked==true) {this->textBox3->Text=Convert::ToString
(sum) ; }

if (checkBox2->Checked==true) {this->textBox4->Text=Convert::ToString
(kol);}

18 Ha npumepe nabopaTopHO# paboThl 2 cienaTh MPOBEPKY Ha KOPPEKT-
HOCTh BBOJIa JIaHHBIX (KOJWYECTBO SJIEMEHTOB MAacCHBa), UCIOJIb3Ysl COOBITHE
Leave B OKHE CBOMCTB (B KOJI IpOrpaMMBbl JI00aBHUThL 1 mpolenypy, NpoBepsto-
IIYIO MPAaBUJILHOCTh BBOJA).

19 Co3nate coObITHE Click AJIs KHOIIKM Button3 ¢ HAaAIIMUCHIO «Boixoo».
J{nst 3TOro cuenarb ABOWHOW IIETYOK JIEBOM KHONKOW MBIIIM MO KOMIIOHEHTY
Button3 M B MOJYYEHHYIO 3arOTOBKY MOJNPOrpaMMbl BCTaBUTh KOJ BBIXOJQ
13 TIPOTrPaMMBI (YK€ UCIIOIB30BAJICS B MPEIBLIYIINX JJaOOpaTOPHBIX paboTax).

20 3amycTuTh MporpaMMy Ha BBHITIOJIHCHHE, HaKaB Ha (HYHKIIMOHATILHYIO
kHomnKy F5. [Tonyunm cnenyromuii BUs1 OkHa puc. 5.3.

Boinonman CTyeHT rpynns 3CA-11-1 Meanos ILA. Nabopartopuan pabora 5 EI

Beop anemeHTOB MaccUBa

BsennTe uicno aneMeHTos Mmaccuea ‘ 7 ‘ l CD3£LE|Tb I

WcxogHblid maccus

10239762 |

Haitn

CYMMY UETHBIX 3NEMEHTOB MBCCHBa 16

KOMWYeCTED NONOXWTENEHBIX 2NEMEHTOB MaCcCHBa 6

I BolunMcnuTe } [ Brixopn,

Pucynox 5.3 — Pabouuii 6uo ¢hopmvi npunodicerus
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5.3 Paoouee 3aganue

Coznmare Windows-mipuiioxeHue, KOTopoe MpeuiaraeT mojab30BaTellio 3a-
JaTh pa3Mep JIMHEHHOI0 MACcCHBA, 3aMOJHIET aBTOMATUYECKH 3TOT MACCUB CIY-
YalHBIMHU IIENBIMUA YKCJIaMHu B auamna3oHe oT —50 mo 70, BBEIBOJHUT 3JIE€MEHTBI
ATOTO MAacCHBA, 3aT€M IO BBIOOPY IOJIB30BATENS OINpEeseT, COOTBETCTBEHHO,
JUISL KQXJ0r0 BapuaHTa 3a/1aHue a), 0), B).

JlaHHBIE B3STh M3 TaOIHUIGI 5.1.

Tabauya 5.1 — Unousudyanvhvie 3a0anus

BapuanTt | 3axanue YcioBue 3a1aHus
1 2 3
a Halitn Kom4ecTBO OTpUIIATENBHBIX JIEMEHTOB
1 0 Halitn cymmy OTpUIIaTENbHBIX JIEMEHTOB
6 Halitn MUHMMaJIBHBIN DJIEMEHT KPaTHBIN MIATH
a Haiit KOTM4eCcTBO YETHBIX 3JIEMEHTOB
2 0 HailiTi cymMMy 371€ MEHTOB KpaTHBIX 3
6 Haitty pa3HOCTh MAKCUMAaIbHOTO 1 MUHHMAJIBHOTO 3JIEMEHTOB MACCUBA
a Haiitu cpeanee apudmMeTndeckoe 2JIeMEHTOB MacCHBa
3 0 Haiiti cymmy HanGompI1ero 1 HAMMEHBIIIETO SJIEMEHTOB MacCHBa
8 Halitn MakcuMasbHBIN 10 MOAYJIIIO 3JIEMEHT MacCHUBa
a Brruncnuts cpeinee apudmMeTHyeckoe YeTHBIX AJIEMEHTOB MacCHBa
G Halitn cymMy MUHUMaIbHOTO MOJIOKUTEIBHOIO 3JIEMEHTA MACCH-
4 Ba U €ro HoMepa
Haiiti mpousBeenne Moaymneil HanOOIBIIETO OTPULIATENHHOTO U
¢ HaWMEHBIIIETO YETHOTO PJIEMEHTOB MaCCHBa
a Halitn Komm4ecTBO 3JIEMEHTOB, KPATHBIX 5
G Haiiti cymMMy 4eTHBIX 3JIEMEHTOB MAaCCHBA, CTOAIIMX HA HEUETHBIX
5 MecTax
¢ Haiiti cymmy BTOpOro u HauboibIero NojJ0KUTEIbHOTO 3JIEMEH-
TOB MacCHBa
a Haliitu cpegHee reoMeTpu4ecKoe YeTHBIX 3JIEMEHTOB MacCHBa
6 0 Haiiti HOMep HanOOIBIIEro MO MOJTYJIIO DJIIEMEHTa MacCUBa
6 HaliTn MakcuMasbHBIM YETHBIN 3JIEMEHT MacCuBa
a Brruncnuth cpegnee apupmMeTHueckoe MaKCUMalIbHOIO U MUHU-
MaJIbHOTO JIEMEHTOB MacCUBa
! 7 Haiitn MUHMMAaIBHBIN 110 MOAYJIIO DJIEMEHT MACCUBa
6 Haiiti cymmy anemenToB u3 uatepsaina [0; 10]
4 Boruucnauts cpeiHee reoMeTpUuIeCcKoe HOMEPOB MAKCUMAIIBHOTO
¥ MUHUMAJILHOT'O JIEMEHTOB MaCCHBa
8 G Haiitu pa3HOCTH CYMMBI MOJOKUTENBHBIX U POU3BEICHUS
OTPULIATEIbHBIX YUCEI MAaCCUBA
6 Haliti KOTM4ecTBO NOJ0KUTEIBHBIX 3JIEMEHTOB
a Halitn cymmy OoTpUIIaTENbHBIX JIEMEHTOB
9 0 Haiitn cymMy 3J1€eMEHTOB MacCHBa, y KOTOPBIX MHAEKC KpaTeH 3
¢ Haiitn npousBenenne Moayneit HanOOIbIIETO U HANMEHBIIIETO

QJICMCHTOB MaCCHBa
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IIpooonscenue madbauywl 5.1

1

3

10

Haiitn cymmy oTpHIIaTEIbHBIX 2JIEMEHTOB

™ (/DN

Haiiti cymmy BTOpOro n HaubobIIero OTpULaTeIbHOTO 3JIEMEH-
TOB MacCHBa

Haittu Pa3sHOCTb MAKCUMAJIbHOI'O 1 MUHHUMAJIBHOT'O DJIEMCHTOB MAaCCHUBa

11

Brrunciants CpCaHCC apI/I(bMeTI/I‘IeCKOG YCTHBIX JJICMCHTOB MaCCHBa

Haiitu cymmy anemenToB B auanasone [—10; 0]

N ESYENES

Haiitn MakCUMaJIbHBINM 0 MOJTYJTIO SJIEMEHT MacCHBa

12

Haiitn cymMy MUHUMaIbHOTO MOJIOKUTEIBHOTO 3JIEMEHTA MACCH-
Ba U €ro HoMepa

Haiiti cyMMy YeTHBIX 3JIeMEHTOB MaccuBa u3 nuanaszona [—20; 30]

Haiitn MUHMMAaIBHBIN IO MOAYJIIO DJIEMEHT MACCHBA

13

Haiitn MakCUMAaJIbHBIN MO MOJTYJTIO SJIEMEHT

Haiitu cpeanee apupmeTnuexkoe 3J1eMEHTOB MacCHBa

Haiitn cymmy oTpHIIaTENBHBIX 3JIEMEHTOB

14

HaliTi Kosm4ecTBO 3JIEMEHTOB, KpaTHBIX 4

Halitu cymMy OTpUIIaTENIBHBIX JIEMEHTOB

RID|KR (R [ R | |Q] &

Haiitu cymmy HanOoJIbIIero 1 HAUMEHBILETO JIEMEHTOB MAaCCHBA

15

Haiitu Pa3HOCTb MAaKCUMAJIbHOTO U MUHHUMAJIBHOT'O TOJIOKUTCIIb-
HBIX 3JICMCHTOB

HalitTi cymMMy HEUETHBIX 2JIEMEHTOB

Haiitu MmuHMMasbHBIH 51eMeHT u3 auamnasona [—20; 30]

16

Haiti KoIm4ecTBO NOJIOKUTEIBHBIX DJIEMEHTOB

Haiitu cymmy sieMeHTOB 601bInx 3

Haiitu MmakcruManbHBIA DJIEMEHT MacCUBa

17

Haiitu konndyecTBo OTPpULATCIIBHBIX 3JICMCHTOB

HaiiTi cymmy OTpuIIaTENIbHBIX 3JIEMEHTOB

Halitn MUHMMaJIBHBIN DJIEMEHT, KPaTHBIN MIATH

18

Haitu Ko1m4ecTBO YETHRIX DJIIEMEHTOB

AN D[RR [ ||| &

HaiiTi cymMy 371€MEHTOB, KpaTHBIX 3

=Y

HaiiTi pa3HOCTh MAaKCUMaJIbHOIO U MUHUMAJIBHOIO 3JIEMEHTOB
MaccuBa

19

Haiitu cpegnee apudmeTnyekoe 2JIeMEHTOB MacCHBa

Haiiti cymmy HanGoJpIIero 1 HAaMMEHBIIIETO 3JIEMEHTOB MacCHBa

Haiitn MakCUMaJIbHBIN 10 MOJTYJIIO SJIEMEHT MacCUBa

20

Boruncnuts cpeiHee apupmMeTHIeCcKoe YETHBIX JIEMEHTOB MacCcHBa

NEEREERNE

Halitu cymMMy MUHHUMAaIbHOTO IOJIOKUTEIBHOIO 3JIEMEHTA MACCH-
Ba ¥ €r0 HOMepa

Haiitu npousBenenne Moaymnei HanOobIIEr0 OTPULIATENBHOTO U
HAaMMCHBIICTO YCTHOI'O 3JICMCHTOB MaCCHBa

21

HaiiTn K0I1M4ecTBO 2J1IEMEHTOB, KPATHBIX 5

Haiitu CYMMY YCTHBIX 3JICMCHTOB MAaCCHUBA, CTOAIIUX HAa HCYCT-
HBIX MECTax

Haiit cymmy BTOpOro u HauOoIbLIEro NOJI0KUTEIBHOTO 3JIEMEH-
TOB MAaCCHBA

22

Haiitu CPCAHCC ICOMECTPUICCKOC YCTHBIX 2JICMCHTOB MaCCHUBa

Haiitn HOMep HauboIIBIIETo MO0 MOIYJIIO 3JIEMEHTa MacCHBA

Haiitu MmakcuManbHBIN YETHBIN JIEMEHT MacCHUBa
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IIpooonscenue madbauywl 5.1

1

2

3

23

a

Brruncnuth cpegnee apupmMeTnueckoe MaKCUMMaabHOIO U MUHU-
MaJIbHOT'O JIEMEHTOB MacCUBa

0

HaiiTn MUHMMAaIBHBIN 110 MOAYJIIO AJIEMEHT MACCHBa

Haiitu cymmy snemenTtoB u3 unrepsaina [0; 10]

24

Berancants CPCAHCC ICOMETPHUICCKOC HOMCPOB MAKCHUMAJIbHOT'O
1 MUHHUMAJIbHOT'O 5JICMCHTOB MacCHBa

™

Halitu pa3HOCTE CyMMBI IIOJIOKUTEIIBHBIX U IIPOU3BEICHUS OTPU-
LaTEJIbHbIX YUCEJ MACCUBA

Haiit xom4uecTBO MOJIOKUTENBHBIX DJIEMEHTOB

25

Haiitn cymMy OTpHIIaTEIBHBIX 2JIEMEHTOB

(KD

Haiitu cymmy 351eMEHTOB MaccHBa, Y KOTOPBIX MHJIEKC KpaTeH 3

=Y

Haiitu npousBenenne Moayneit HanOOIbIIEr0 M HAUMEHBIIETO
JJIEMEHTOB MacCHBa

26

Haiitn cymMy oTpHIIaTEIbHBIX 2JIEMEHTOB

S (K|

Haiiti cymmy BTOpOro u HaubobIIero NoJ0KUTEIbHOTO 3JIEMEH-
TOB MacCHBa

Haiitu Pa3HOCTb MAaKCUMAJIbHOI'O 1 MUHUMAJIBHOI'O SJICMCHTOB MaCCUBa

27

Berancimmts CpeaHee apI/I(l)MCTI/I‘IeCKOG YCTHBIX JJICMCHTOB MaCCHBa

Haiitu cymmy siemenToB B quamnasone [—10; 20]

QIR (D

Haiitn MakCUMaJIbHBII 0 MOJTYJIIO SJIEMEHT MacCHBa

28

Halitn cymMy MMHUMaIbHOTO MOJIOKUTEIIBHOIO 3JIEMEHTA MACCH-
Ba U €ro HoMepa

Haiitu cymmy 4eTHBIX 31ieMeHTOB MaccuBa 3 nuamnasona [-20; 30]

Haiitn MUHMMAaIBHBIN 110 MOAYJIIO DJIEMEHT MACCUBA

29

HaiiTn KoaM4yecTBO 3J1IEMEHTOB, KPATHBIX 5

™ (R[] &

Haiitn CYMMY YC€THBIX 3JICMCHTOB MaCCHUBA, CTOAIINUX HA HCYCT-
HBIX ME€CTax

Haiitun MakcuManbHBIN YETHBIN JIEMEHT MaccuBa

30

Haiitn koan4ecTBO MONI0KUTEIBLHBIX 2JIEMEHTOB

Haiitu cymmy 351eMeHTOB 00JIbIIINX 3

NN

HaiiTin MakcuMaIbHBIN DJIEMEHT MacCUBa

5.4 KoHTpoJIbHBIE BONPOCHI

1 ToHsITHE OJTHOMEPHOI'O YUCIOBOI'O MaccuBa B si3blke C++7?

2 Kax opranmsyercst MHAEKCUPOBAHHUE YUCTIOBBIX MAaCCHBOB B si3bIke C++7?

3 lnig yero mpuMeHsieTcsl HaualdbHasi MHUIMATU3AlMs YUCIOBBIX MacCH-
BOB IIPH JTAJIbHEUIIIEM UX UCIOJIb30BAHUN?

4 Kak ucrosip30BaTh T€HEPATOp CIIyYalHBIX YHUCEN JJIs 3aIOJHEHUs] Mac-

CHBa dJIEMEHTaMu?

5 YcioBusl CeNeKTUBHON 00pabOTKU 2JIEMEHTOB MAacCHUBA.

6 Haxoxnenne MUHUMAaIbHOTO M MAaKCUMAJIbHOTO DJIEMEHTOB MAaCCHBA.

7 C mOMOIIbI0 KaKWX BHU3YaJbHBIX KOMIIOHCHTOB MOXHO CJliejaTh BBOJT
AJIEMEHTOB MAaCCHBA B PYYHOM pexume?
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6 JABOPATOPHASI PABOTA 6. MHOITOMEPHBIA MACCHB.
IHOHATUE MATPHUILIBI. CEJIEKTUBHAS OBPABOTKA
3JEMEHTOB CTPOK, CTOJBLOB U TUATOHAJIEA MATPUILIbI

Ilesan: u3ydeHre UCIOIB30BAHUS BIOYKCHHBIX ITUKIHUYECKUX OMEPaTOpPOB
JUIsL BBOJIA, BBIBOJA M OOpabOTKH 3JIEMEHTOB MATPHIbL, 00paboTKa 3JIeMEHTOB
CTOJIOIIOB, CTPOK M JAHMaroHayieil MaTpuibl. VCmoab30BaHHE BHU3YaabHOIO KOM-
MOHEHTA DataGridview s paboTel ¢ MaTpunamu y Visual Studio 2010.

6.1 TeopeTnueckue cBeeHUs
6.1.1 Ilonamue mampuyot

Jeymepuwiii maccue (mMampuya) — 3TO YHOPSIOYEHHAs] COBOKYITHOCTb
MIPOHYMEPOBAHHBIX OJHOTHUITHBIX JAaHHBIX. MaTpuia XapakTepu3yeTcs HUMe-
HEM, Pa3MepPHOCTbI0 U PAa3MePOM.

Jnst umenu MaTpulibl MOXKET OBITH HCIOJNIB30BaHA MEPEMEHHAas, COCTOsI-
mrast u3 OykB (OykBbI), OykB ¢ nudppamu, OYKB ¢ UPpaMu U 3HAKOM MOTUYEPKHU-
BaHUS U T. JI. B COOTBETCTBUU C IMpaBUiIaMu OOBSABICHUS MEPEMEHHBIX, TPUHS-
ThIX B si3blke CH++. Mmsa mampuyer oOpasyercs 1mo odiieMy npaBuiy oopa3oBa-
HUS MMEH, T. €. IIPeACTaBIIsieT co0o0il uaentudukarop, Hanpumep, A, Bl, C 8
U T. 1. OIHaKO OHO HE JIOJDKHO COBMAJaTh C MMEHEM HU OJHOM MpOCTOU mepe-
MEHHOM, UCIIOJIb3YEMOW B TOM K€ MPOrpaMMe.

B marpunie nmosunus dar000ro 3J€MEHTa ONpEeNeNsieTcsl ABYMS LEeTbIMU
YHUCJIaMU, Ha3bIBAEMbIMU UHOekcamu. VIHIEKChl KaXXI0ro U3 pa3MepOB MaccuBa
HaunHatoTcs ¢ 0 (¢ Hyns). YUCII0 UHAEKCOB ONPENENseT pa3smMepHOCHb MAaCCUBa
(v mampuysbl 08a UHOEKCA: Nepebvlli NOKA3bleaenm HoMep CIMPOKU, a 8MOPOU HO-
Mep cmoabya, 20e deMeHm HAX00umcs).

JIByXMepHbIil MaccuB (Mampuya) NPEACTABISIET COOOM CIIMCOK OJHOMED-
HBIX MaCCHUBOB.

O6m1as ¢popma 3anucu IBYXMEPHOTO MACCHBA!

Tun uMmA_maccuea [pasmepl] [pasmepl];

B npuBeneHHol 3anucu pazmepl 03HAYaeT KOJIMYECTBO CTPOK JABYXMEp-
HOI'0 MacCHUBa, a pasmep2 — KOJINYECTBO CTOJIOIOB.

MecTo XpaHeHus I BCEX JIEMEHTOB MATPULBI ONIPEAEIIAETCS BO BPEMS
koMnwrinuu. [lamsATh, BbIIENEHHAs I XpaHEHUs MacCUBa, HUCIIOJIb3YETCs
B TEYECHHE BCETO BPEMEHU CYIIECTBOBAHHS MACCHUBA.

JInst IByXMEpHBIX MacCHBOB OOIIMI pa3Mep MaccuBa B OaillTaXx BBIYMCIIS-
eTcs 1o opmyiie:

BCeTro OaMT = UMCJIO CTPOK * UMCJIO CTOJOLOB * pasMep Tula B Oanrax.
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Jnsa ompenenenus pa3Mepa Tumna B OalTax mnpumeHsieTcss (QyHKIUS
sizeof (), KOTOpas BO3BpAIIACT LICI0C YHUCIIO. HaHpI/IMep, sizeof (float).

6.1.2 Huuyuanuzayus mampuywl

[Ipyn nHMIMATU3aUMU MAaTPULBL U1 YIIYYLIEHUS HATJISIAHOCTHU 3JIEMEHTHI
MHULMATU3AlANA KaXI0T0 U3MEPEHHSI MOYKHO 3aKJII0YaTh B PUTYpHbIE CKOOKH.
IIpumep MHAIMAIM3AaUK IBYXMEPHOI'O MACCUBA:

int MN[3][4] = {
{1, 2, 3, 4},
{5, 6, 7, 8},

{9, 10, 11, 12}
}s

Maccue MN[3][4] — aTo matpuiia, y KoTOpoii 3 cTpokH U 4 cTooIa.

B sa3bike C++ Henb3s IPUCBOUTH OAHY MaTpully apyrou. s nepenauun
AJIEMEHTOB OJIHOM MaTpuIllbl APYyrod HEoOXOJWMO BBIMOJHUTH MPUCBOCHUE
MO3JIEMEHTHO.

Jlns noctyna K 3JIEMEHTY MaTpUIIbl CIEAYET yKa3aTh UMSI MAaTPULbI C MO-
CJEYIOIIUM YUCJIOM (MHIEKCOM), 3aKIIOUYECHHBIM B KBaJAPaTHbIE CKOOKHU.

DJIEeMEHThl MacCUBa MOYKHO HCIIOJIb30BAaTh B JIIOOOM BBIPAXKEHUU TOUHO
TaKXke, KaK U 3HAaUCHHE KOHCTAHTHI WU NIEPEMEHHOM.

Hanpumep:

al[0][0]=11.2;
al[l]l[2]1=10.2;
al[3][1]1=22.1;
al4]1[2]1=1.1;

Y = 2*a[0][1] - a[1]([0];

6.1.3 Cenexmugnasn oopabomka 31emMeHmo8 Mampuy ol

Cenexmuenas obpabomka mampuysl — 3TO BbIACIEHUE U3 MaTPULbI dJe-
MEHTOB, YJOBJIETBOPSIOIINX YCIOBHIO, U 00pa0OTKa BbIACIEHHbBIX (DPArMEHTOB.

Yacto 13 BbIIETIEHHBIX (parMeHTOB (POPMUPYIOT HOBBIN (pabouunii) MaccuB, KO-
TOPBIN J1asiee 1 00padaThIBAIOT.

Haubonee wacmo ecmpeuaromcia maxKue yCciosus 06pa60m1<u J1EeMERMOB
maccuea.

— YeTHEIE Al

— HeUdeTHHEe Al

— KpaTHBEEe k Al

— He KpaTHeE k Al

NN
=
I
I © o
o O

o°® o o°

~ON
Il

o\°
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— IIOJIOXUTEJIbLHEIE A[1] >0

— oTpMLaTENbHEE A[i] <O

- B uMHTepBaje [x1,x2] ((A[i]>=x1)&& (A[1]<=x2))
Ilpu oopabomke mampuy uacmo nPUXoOUmMcsa 8vlOeaAAmMsb I1EMEHNbL:
- k—-¥ cTpokxmu Alil[3], rme i==k-1, 7j=0,.., M-1
- k-ro cTomnbua Ali]l[3], rme i=0, .., N-1; Jj==k-1
a 0na keaopamuvlx mampuy, (M=N) makce:

— TJIaBHOM OMaroHAaJM i==7,

— NODOOYHOM OMaroHalln Jj=N-1-1,

— HaIIMaTOHAaJIbHEIE i>i,

— NonAOMarOHAJIbHHEE J<i,

rjie | — HOMep CTPOKH, | — HOMEep CTOJI01A.
Hanpumep, ayid HaXOXAEHUS YCIOBHUS «HAWTU 3J€MEHThl 3 crosdua 2

CTpOKI/I)), YKa)KeM YCJIOBI/IC C IIOMOIIIBIO YCHOBHOFO IF:
If (i==1&&j==2) {memcTBUE};

6.1.4 Hcnonv3osanue 3n1emenma ynpaenenus DataGridView
0715 padbomol ¢ mampuyamu

DataGridView — 3TO 3JIEMEHT YIpaBJEHUS, KOTOPbIH MOXET oToOpa-
&KaTh OYKBaJIBHO JIIO0O0M BUJI TAHHBIX B sYEUKaX MPSMOYTOJIbHOW CETKH.

DNeMEeHT ynpaBlieHUs DataGridView MO3BOISET OTOOPAXKATh U UBMEHSITh
IIPSIMOYTOJIBHBI MacCHB JaHHBIX W3 MHOXKECTBA PA3JIMYHBIX MCTOYHUKOB JIaH-
HbIX. ETO0 MOXHO HCIIONB30BaTh TAKXKE I OTOOPaKEHHS MPAKTUYECKU JTIFOOBIX
JAHHBIX, CO3/IaHHBIX HEMOCPEACTBEHHO B mporpamMme. [1o cBoel CyImIHOCTH 3TO
CJIOKHBIA AJIEMEHT YIpaBJICHUS, KOTOPBIM 0OECeunBaeT OrpOMHYI0 THOKOCTb
IpU €ro NPpUMEHEHUH, U MPEUMYIIECTBAMU MHOXECTBA €ro (PYyHKIIMOHAJIbHBIX
BO3MOXHOCTEM MOYKHO BOCITOJIB30BaThCA YEPE3 MHOXKECTBO CBOMCTB, (DYHKIIMIA
U coObITHI. B TO e BpeMs NpUMEHEHHUE JIEMEHTA yNPABICHUS DataGridView
MOXXET OBITh MOpPa3UTENbHO NPOCThIM. MOXXHO He oOpamarb BHUMAaHUS
Ha BHYTPEHHIOIO CJIOKHOCTh M HCIOJb30BaTh €ro MOCPEICTBOM HMHCTPYMEHTA
Form Design (KoHcTpykTop ¢opm), koTopoe Oeper Ha cebst 3a00Ty 000 Bcex
OCHOBHBIX XapaKTEPUCTUKAX.

JlaHHbIE 37€MEHTa yNpaBlieHusl DataGridView OTOOPaKaIOTCS B MPSIMO-
YIOJbHOM MAacCHUBE f4Y€EK, KOTOPbhIE MOYKHO MPEJICTABUTHh B BUJIE KOJUICKLIUU
CTPOK WU CTONOIOB. Kaxaplii cTon0eI] sYeeKk UMEET B BEpXHEH YacTH SUCHKY
3aroJioBKa, KOTopasi, Kak MpaBUJI0, COACPKUT UACHTU(PULUUPYIOIIHNI 3TOT CTOJI-
Oell TEeKCT, a B HavaJie KaK10M CTPOKHU pacroiokeHa siueiika 3arojoBKa CTPOKH,
KaK MokaszaHo Ha puc. 6.1. ObpaleHre K CTpOKaM U CTOJIOLAM S'YEEK BBITTOIHS-
eTcsi 4yepe3 CBOMCTBA O0BbEKTa DataGridView. CBOHCTBO Rows BO3BpallaeT
3HAYCHUE THUIIA DataGridRowCollection, OPEACTABIIAIONICE KOJUICKIIMIO BCEX
CTpPOK, a oOpalieHrue K KOHKPETHON CTPOKE BBIMOIHSAETCS C MTOMOIIBIO UHJEKCA,
YTO MOKHO BUJIETh Ha puc. 6.1.
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DataGridView" gridCntrl = gcnew DataGridview; // Co3naeT aneMeHT ynpasneHma

Saronos gridCntrl->Columns(3]
n'rpm:m CCHNKA HA OTRENLHER cTonbey

gridCntrl->ColumnCount Jaronoexy cronbuos

KonMqecTao cronfuos
¢ l J
Column® | Columnl | Column2 | Column3 | Columnd
gridCnirl->RAowCount - +
KOMMYECTED Row(
CTpOK gridCntri->
Row1 Rows
CChMER HA
gridCntrl->Rows[2l«  Row? ,\ KOANEKLLAIG
CCHNKA HA L CTpOK
OTAENEHYIO Row3 N
CTpOKY [, J
L N
"'Hv-"" \

gridCntrl->Columns o eqeni) >Rows[2]>Cells[3]
CCRINKA HE KON NBSKLAID ee 4 Ha d-1 ﬂ'ﬂﬁw
cTonGuos B 3-A CTpOKe

Pucynox 6.1 — Komnonenm DataGridiwiew

AHQJIOTMYHO CBOMCTBO Columns 3JIEMEHTA YNPABICHUS BO3BPAILAET 3HA-
YeHUE THUIIA DataGridViewColumnCollection, KOTOPOEC TAKXKE MOKHO UHJICK-
CUpOBaTh IS OOpalleHusi K KOHKpeTHOMY cTonbiy. WMHaekcanus CTpOK
U CTOJIOIIOB OCYIIECTBIISIETCS, HaunHas ¢ HyJsl. CBOMCTBO Cells 00beKTa Data-
GridRowCollection NPEACTABIAET KOJUIEKLIHIO, COAEPKAILYIO SUYEUKU CTPOKH,
1 3TO CBOMCTBO MOKHO MHJIEKCUPOBATH JJIsI MOTYUEHHS TOCTYNa K KOHKPETHOM
a4eiike B CTpoke. [Ipumep CChUIKM Ha YETBEPTYIO SAYEUKY B TPETHEU CTPOKE
IIpUBEJIEH Ha puc. 6.1.

KonnuecTBo CTpOK HOCTYITHO Kak 3HAYEHUE CBOMCTBA RowCount, a CBOM-
CTBO ColumnCount BO3BpaIlla€T KOJIMYECTBO CTOJOIOB. BHawane, xorga sme-
MEHT YIPaBIICHUS €ll[e HC CBSI3aH C UCTOYHUKOM JIaHHBIX, OH HEe OyJeTr cojaep-
KaTh HU CTPOK, HU CTOJOIOB. Koym4yecTBO CTOJIOMOB W / MM CTPOK MOXKHO
OINpPENENNTh, YCTAHABIIMBAS 3HAYCHUS CBOMICTB AJIEMEHTA YNPABJIEHUSA, HO IpHU
€r0 UCIIOIB30BAHUHM JIJII OTOOPKECHUS TAaHHBIX U3 UCTOYHHMKA JAHHBIX 3TO JICH-
CTBHE BBINOJHAETCS aBTOMAaTUYECKHU.

DJIEMEHT yNpaBJi€HUs DataGridView NMPUMEHSIETCA B TPEX Pa3IUYHBIX
pexuMax. Mbl OyAeT NIPUMEHSTh «Hecesa3aHHblll pedxcum». B HeCBsI3aHHOM pe-
KUME Tiepefiadya JAaHHBIX SJIEMEHTY YNPaBJICHUS BBIMOJHIETCS BPYUHYIO, Kak
MPaBUJIO, C TOMOIIbIO PYHKIHMHU Add () IPUMEHUTEIHLHO K CBOMCTBY Rows 3Jie-
MEHTa YIpaBJCHUS. DTOT PEXKUM CIEAyeT HCIOIb30BaTh I OTOOPAKEHUS
CPaBHUTEJIBHO HEOOIBIITUX 00BEMOB TAHHBIX.

B HecBsI3aHHOM peXHMeE 3JIEMEHT YIPaBJIEHUS DataGridView MOXKHO
HCIIONB30BaTh JJISI OTOOpaKEHUS B MPUIIOKEHUM JTFOOBIX JaHHBIX, KOTOPHIE
MOTYyT OBITH OTOOpakeHbl B TaOaWyHOM BHUAE. [loTOMYy ATOT MHCTPYMEHT
O4YeHb yA00eH ajisi OTOOpakKeHWsS JAaHHBIX BO MHOXECTBE Pa3zHOOOpPa3HBIX
MPWIOKECHUH.
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6.1.4.1 Hcnonvzosanue snemenma ynpasnenuss DataGridView ¢ neces-
3aHHOM pedxcume. JIaHHBIE B DJIEMEHTE YIPABIEHUA DataGridView XpaHSITCSA
B [IPSIMOYT'OJIBHOM CTPYKTYpe, ONpPEAEIsieMON CBOWCTBAMU Rows M Columns
AJIEMEHTa yIpaBieHus. B HecBs3aHHOM pexXuMe 100aBICHUE IAaHHBIX B SJIEMEHT
YOpPaBICHUS BBIMOJIHIETCA C TOMOIIbI0 (GYHKIMU Add () NPUMEHUTEIHLHO
K CBOMCTBY Rows. HO mpexe ueM B 3JIeMEHT yIpaBJICHUSI MOXKHO OyieT 100aB-
JSTh CTPOKH, MOTPEOYETCs ONMPEAETUTh CTOIOIBI — 33/1aTh KOJIUYECTBO dJIEMEH-
TOB B cTpoke. IIporpamMHas ycraHoBka cBoucTBa ColumnCount 3j€eMEHTa
YOPaBICHUS OMpPEACNSeT KOJIMYECTBO CTOJOIOB M YKAa3bIBAE€T, YTO 3JIEMEHT
ynpasieHus Oyaer paboTaTh B HECBA3aHHOM pexuMe. ClieIyIomue ornepaTophbl
CO3JIAI0T DJIEMEHT YIpaBJIeHUs, 00OpallleHhe K KOTOPOMY BBITIOJHSAETCS TTOCPEI-
CTBOM JIECKpUNTOpa DataGridView, a 3aT€M YCTaHaBJIMBAIOT KOJIUYECTBO
CTOJIOIIOB, paBHOE 3:
DataGridvView” dataGridView = dcnew DataGridView;
DataGridvView->ColumnCount = 3; // YcTaHaBiIMBaeT KOJIUYECTBO CTOJIOIOB.

[Ipu xenanuu CTOIOUBI B SJIEMEHTE YNPABICHUS MOKHO MMOMETUThH MTyTEM
YCTAHOBKH CBOMCTBA Name JIJIsl K&XKI0I0 CTOJOIA, YKa3bIBasi 3ar0JIOBKHU, UJEHTHU-

Q)HHI/IPYIOIHI/Ie JAHHBIC B KAKJIOM U3 HUX. ITO MOXKHO OBUIO OBI BBIIIOJIHUTH TAK:
dataGridView->Columns[0] ->Name="Name";
dataGrldView—->Columns [1l] ->Name="Phone Number";
dataGridView->Columns [2]->Name="Address";

CBOMCTBO Columns 3JIEMEHTA YIPABICHUS — WHIEKCUPOBAHHOE CBOW-
CTBO, MTO3TOMY JIOCTYIT K OTACIBHBIM CTOJIOIIAM MOXHO TMOJIYYUTh C TTOMOIIBIO
3HauYeHUU WHJEKCOB, HaunHaronuxcs ¢ 0. Takum oOpazoMm, 3TH TpU omeparopa
CHA0XAal0T METKaMH TPU CTOJOIA B JIEMEHTE YIpPaBJICHUS DataGridview. 3a-
TOJIOBKU CTOJIOIIOB MOXKHO OMPENENUTh TaKXKEe B OKHE Properties (CBOMCTBA)
AJIEMEHTA YIPaBJICHUS.

CgoiicTBO Rows Bo3BpaliaeT 3Ha4eHue, mpeacTaBistoniee co0oi Koiek-
M0 TUIA DataGridViewRowCollection, KOTOpBI OIpPENEIEH B MPOCTPAH-
CTBE UMEH System:: Windows: :Forms. CBOHCTBO Count YNOMSHYTOW KOJI-
JIEKIIMHA BO3BpallaeT KOJIUYECTBO CTPOK. Kpome TOro, KOmneKkusa UMEET TaKxKe
CBOMCTBO Ha4yaJbHON MHAECKCAIIMH, BO3BPALIAIOIIEEe CTPOKY B MO3UIUU JAHHOTO
unaekca. Komnekuus ctpok o0nasaer MHOKECTBOM (yHKIMMI, Hanbosee moses-
HBIX, TIPETHA3HAYCHHBIX I OOABJICHUS U YIAJICHUs CTPOK (Tabm. 6.1).

Tabauya 6.1 — Ceoticmea 015 006asienus u yOaieHus Cmpox

OyHKIMHU Onucanue
Add () JloGaBisieT B KOJUICKITUIO OAHY WM 00JIee CTPOK
Insert () BcraBnsieT B KOJUIEKIUIO OJTHY UK 00Jiee CTPOK
Clear () VYansgeT Bce CTPOKH KOJUICKIIUH
AddCopy () Jlo0GaBnsieT KOMHIO CTPOKH, YKa3aHHYIO B apT'yMEHTE
BceTaBngeT konuio CTpOKH, YKa3aHHYIO MEPBBIM apryMeHTOM, B MO3H-
InsertCopy () P YK YIo Tep PryM
LU0, KOTOpas 3aJaHa BTOPbIM apryMEHTOM
Remove () VYnanser cTpoKy, ykazaHHYIO apryMeHToM Tumna DataGridviewRow.
VYaanser CTpoKy, YKa3aHHYK) 3HAYEHHEM HMHJIEKCA, KOTOPOE NEpPEaaHO
RemoveAt () A POy ¥ yio s p pex

B KaQ4e€CTBE apryMeHTa.
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®Oynkuusa Add (), NpUMEHsieMas K 3HAYEHHWIO, BO3BPAILEHHOMY CBOM-
CTBOM Rows, CYIIECTBYET B BHJIE€ YETBIPEX IEPErpYyKEHHBIX BEPCHUIl, KOTOPBIE
MO3BOJISIIOT JOOABIIATH B 3JIEMEHT YNPABIICHUS CTPOKY JTAHHBIX.

Bce Bepcuu ¢yHkumMu Add () BO3BpalalOT 3HAY€HUE THUMA int, Mpe-
CTaBJISIOLIEEe COOOM MHIEKC MOCHeAHEe N0OaBICHHONM B KOJUIEKIIMIO CTPOKH.
Ecnu 3HaueHue cBOMCTBA SataSource 3JEMEHTA YIPABIECHMS DataGridView
HE HYJIEBOE WJIM DJIEMEHT YIIPaBJICHUS HE COJEPKUT CTOJIOLIOB, BCE BEPCUU

byHKIIMU Add () TEHEPUPYIOT UCKIIOUEHHE THUMA System:: InvalidOpera-
tionException.

Tabnuya 6.2 — Illepeecpyscennvle sepcuu yukyuu Add () KoreKyuu
DataGridViewRowCollection

OyHKuA Onucanue
Add () Jlo6GaBisieT B KOJUIEKIUIO OJJHY HOBYIO CTPOKY
Add (int rowCount) JloGaBiseT B KOJUICKIMIO rowCount HOBBIX CTPOK.

Ecnun 3naueHne rowCount HyJneBOe WM OTpHIa-
TenbHOE, (YHKIMS TeHEepHpyeT HCKIIOUEHUE THUIa
System: :ArgumentOutOfRangeException
Add (DataGridViewRow” row) |Jlob6aBiser cTpoky, yKa3aHHyl aprymeHToM. OOBeKT
DataGridviewRow COAEPXKUT KOJUIEKLUIO SYEEK
CTPOKH, a TaKKe IapameTpbl, KOTOpPbIE ONPEIEISIIOT
BHEIIHUM BUJI STYEEK B CTPOKE

Add (... Object” object) JloGaBisieT HOBYIO CTPOKY U 3amOJHSET s[YeHKU CTPO-
K 00bEKTaMH, yKa3aHHBIMU apTyMEHTaAMU

6.1.4.2 Ilepconanvrasn HACMpOoUKa anemenma YApaenexus
DataGridView. DBHEIIHMM BHMJ KaXKIOW SYEHKH B DJJIEMEHTE YIIPABIICHUS
DataGridvView ompenenseTrcss OOBEKTOM THIAa DataGridvViewCellStyle,
HMEIOIIMM CBOMCTBA, OIMMCAaHHBIE B Ta0I. 6.3.

Tabnuya 6.3 — Ceoticmeéa obvexkma DataGridViewCellStyle, GIUSIO-
wue Ha HewHUL U0 AYeUKU

CBOICTBO Omnucanue
1 2

DTO 3HaUCeHHE — 00BEKT System: :Drawing: :Color. KOTO-
phIii onpenensieT UBeT ¢poHa sueiiku. B kiacce Color auana3ox
CTaHJAPTHBIX I[BETOB ONPENEIEH B BUAEC CTATUYECKUX YJICHOB.
3HayYeHue, UCIO0JIb3yeMOE 10 yMoJHanuio — Color:: Empty
Jto 3HaueHUe — 00BEKT COlOr, KOTOpEIH OmpeaeseT NBET U300-
ForeColor pakeHUs sYEHKH. 3HAUYEHHUE, HMCIIOJIb3yEeMOE IO YMOIYAHUIO —
Color: :Empty

J10 3HaYeHUEe — 00BEKT COlOr, KOTOpKI onpexaenseT uBeT GoHa
SelectionBackColor |BpiOpaHHOHU siuelKU. 3HAUEHHE, HCTIONb3YyEeMOE 110 YMOIUYAHUIO —
Color: :Empty

BackColor
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IIpooonscenue madbauywl 6.3
1 2
D10 3HaueHHe — OOBEKT COlor, KOTOPBIM OmpesenseT IBeT

SelectlonForeColor |u300paxeHns BEIOpaHHOW sSYEHKU. 3HAUCHHE, HCIIOB3YeMOe 10
yMoJigaHuto — Color: :Empty

DT0 3HavYeHHe — O0BEKT System: :Drawing: :Font, omnpe-
JENSIONMA  WPUPT, KOTOPBIA [OIKEH HCHOIB30BAaThCSA IS
OTOOpaXCHMsI TEKCTa € s4eiike. 3HAYCHHE, HCIOJIb3yeMOoe IIO0
YMOJIYaHUo —null

DTO 3HAYEHUE OMNpEJENsieT BbIPABHUBAHUE COJEPKUMOTO sUeii-
ku. JlomycTuMmble 3HAaY€HHsS ONPENENICHBl IEPEYUCICHUEM
DataGridvViewAlignnent, H03TOMY 3HAY€HHE MOXKET OBITh
000 M3 crenylmuMX KOHCTaHT, Bottomcenter, Bot-
tomLeft, BottomRight, MiddleCenter, Middle-
Left, MiddleRight, TopCenter, TopLeft, To-
pRight. NotSet. 3HadyeHue, UcCHoiib3yemMoe NO yMoiya-
HUIO — NotSet

OTO 3HAYEHHE OMPENEAET NEPEXO] TEKCTa B AUEUKE B CIEIYIO-
IIYIO CTPOKY, €CIM OH CIUIIKOM JJIMHEH, YTOOBI YMECTUTHCS
B suelike. JlonmycTumMoe 3HaueHne — OJHA W3 KOHCTAHT, Ompejie-
JICHHBIX TIEPEUUCITUMBIM 00BEKTOM DataGridViewTri-
State: True, False, NotSet. 3HaueHue, UCIOJIB3YEMOE
o yMOJI4aHuio — NotSet

Oro 3HadeHue — OObekT THma System::Windows::
Forms: : Padding, KOTOpbI ompenesnser mpobden Mexmay co-
JEp)KUMBIM M KpaeMm sueiikn. KoHcTpykTop kmacca Padding
Padding TpebyeT nepesadn apryMeHTa THIa int, KOTOPBIA MPEICTABIAET
3HAUEHUE JOTIOJTHEHHS COJIEP’KUMOTO SUEHKH TpoOesiaMu, U3Me-
PEHHOE B MHUKCENSAX. 3HAYEHHE, HUCIOJIb3yeMOe MO YMOJIYAHMIO,
COOTBETCTBYET OTCYTCTBHUIO JOTIOJHEHUS COJEPKUMOTO STYSHKH
DT0 3HaYeHHE — CTpOoKa (opmaTa, KOTOpasi ONpeaesieT Crocoo
(dbopmMaTUpPOBaHUS COJEPKUMOTO CTPOKU. DTO (HhopMaTUpOBaAHUE
Format AQHAJIOTMYHO  HCTOJh3yeMoMy B  (yHKIuu Console::
WriteLine (). 3Haqmﬂm,pwnonun@MoeIn)yMonqmnﬂo,—
Imycrast CTpOKa

Font

Alignment

WrapMode

[IpuBeneHHBIM B Taby. 6.3 CIHMCOK BKJIIOYAET JAJIEKO HE BCE CBOMCTBA
00BbeKTa DataGridViewCellStyle, a JIUIIb TE, KOTOpPBIC CBsI3aHbl C BHCIIHUM
BUJIOM STYCHKH.

OnpeneneHrue BHEUIHETO BUJAa KOHKPETHOW SIMEHKU — JIOCTATOYHO CIIOXK-
Has 3a7a4a, MOCKOJIbKY B 3JIEMEHTE YIPAaBJIEHUA DataGridView MOXHO yCTa-
HaBJIMBaTh MHOXKECTBO PA3JWYHBIX CBOMCTB, ONPEICISIONINX CIOCO0 OTOOpa-
YKEHHS JAHHOW STYEHKU WU TPYIIIbI SYEEK, MPUYEM HEKOTOPBIE U3 ITUX CBOMCTB
MOT'YT JE€HCTBOBATh B JI000I 3aJJaHHbII MOMEHT BpeMeHHu. Hanpumep, MOXKHO
ONPEAECIUTh 3HAYEHUS CBOMCTB, KOTOPHIE YKA3bIBAIOT BHEIIHUN BUJ CTPOKHU WJITH
CTOJIONIA STYEEK MJIM BCEX SYEEK B DJIEMEHTE YIPABIICHHUS, IPUYEM BCE 3TH CBOM-
CTBA MOI'YT JEWCTBOBAaTh ONHOBPEMEHHO. OYEBHIIHO, YTO ITOCKOJBKY CTpPOKa
¥ cToyi0el] BCErja IMEepeceKaroTcs, BCe TPU 3HAYEHUS CBOWCTB MPUMEHUMBI
K JIFOOOM OTAEeNBHOM sSYeiKe, UTO BeJIeT K BOBHUKHOBEHUIO SIBHOTO KOH(JIUKTA.
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Kaxnas siuelika B 3JI€eMEHTE yIpaBJICHUSI DataGridView HpEACTaBIICHA
00BEKTOM System: :Windows: :Forms: :DataViewCell, a BHCIIHUN BHJ KaxK-
JIOM KOHKPETHOM SYEWKH, BKIIOYAs STYEMKH 3arOJ0BKOB, ONPENEIAETCS 3HaAye-
HHUEM €€ CBOMCTBA InheritedStyle. DTO 3HAYEHUE ISl JAHHOU SIYEHKHU ompe-
JENSETCS MyTEM MPOCMOTPA BCEX JTOCTYIIHBIX CBOMCTB, KOTOPBIE BO3BPAILAIOT
3HauYeHHUE, SBIAIONIEeCS OOBEKTOM DataGridViewStyle HNPUMEHEHHOTO
K STYCUKE, W TOCJICAYIOUIETrO YMOPSAIOYCHUS 3THUX 3HAYEHHUM [0 IPUOPUTETY.
3HaYeHUE C HAWBBICIIUM IMPUOPUTETOM OyAET YCTAaHOBJIEHO B KadecTBE JCH-
cTByronero. OnpeaeneHrne 3Ha4eHus CBOMCTBA InheritedStyle JJIs SUYEEK 3a-
TOJIOBKOB CTPOK M CTOJIOIOB BBIMOJIHSIETCS MHAYE, YEM JIJI OCTAJIbHBIX SUYEEK,
MMOATOMY OHHU OYAYyT pacCMaTpUBaATHCS OTIEIBHO, HAUMHAS C SYEEK 3ar0JIOBKOB.

6.1.4.3 Hacmpotika saueek 3a20106k06. 3HAYEHHE CBOWCTBA Inher-
itedStyle IS KaXI0M SYEHMKHU 3ar0JIOBKA B 3JIEMEHTE YIIPABICHUS ONpPEICTs-
€TCsl YYETOM 3HAYECHUM CBOMCTB B IMPEJICTABIEHHON HUXKE MOCIIEN0BATEIIbHOCTH .

— CBOHMCTBa Style 00bEKTa DataGridViewCell, KOTOPBIN MPEACTABIISIET
AYEUKY;

— CBOMCTBA ColumnHeaderDefaultCellStyle 50105 RowHead-
ersDefaultCellStyle 0OOBEKTa DJIEMEHTA YIIPABICHNUS;

— CBOMCTBa DefaultCellStyle 0OBEKTa dJIEMEHTA YIIPABICHHUS.

Takum 00pa3om, eciii 3HAYEHHE CBOWCTBA Style OOBEKTAa SYCHKH yCTa-
HOBJIEHO, CBOMCTBY InheritedStyle SYE€MKH NPUCBAUBAETCA 3TO 3HAYCHUE,
KOTOPOE Y OMNPEAEISAECT €€ BHEIIHUM BUA. ECiM 3TO 3HaUY€HUE HE YCTAHOBIIEHO,
B JICKICTBUE BCTYMAET CIEAYIOIIEE 3HAYEHUE, €CJIM OHO YCTaHOBIEHO. Ecin
Y BTOPO€ CBOMCTBO HE YCTAHOBJIEHO, NPUMEHSETCS CBOWCTBO DefaultCell-
Style dJIEMEHTA YIIPABJICHUS.

Crnenyer MOMHUTB, YTO 3HAUYEHHE CBOMCTBA InheritedStyle — OOBEKT
THIMA DataGridvViewCellStyle, KOTOPBIH caM 00JIaJlaeT CBOMCTBAMH, OIMpeEie-
JAIOUMMU pa3JInuHbIe aCTIEKThl BHEIIHETO Buaa suekku. [Ipoiecc ydera nmpuo-
puTeTa MPUMEHSETCS K KaXIOMYy U3 CBOMCTB 00BEKTa DataGridviewCell-
Style, IO3TOMY OOIIasi MOCIEAOBATEILHOCTh MPUOPUTETOB MOXKET BKIIHOYATh
B ce0s OoJiee OAHOIO CBOMCTBA.

6.1.4.4 Hacmpoiika siueex, He AGIAOWUXCA 3a20/108KaMU. 3HAYEHNUE CBOM-
CTBa InheritedStyle KaXJIOW SMEHKHU 3JIEMEHTa YIIPABIICHMUSI, HE SIBISIOIICECS
3aroJI0BKOM (TO €CTh COJIepIKalllee JJaHHBIC) OMPESIsIeTCs CBOMCTBAMU 00BEKTa
DataGridView B OMMCAHHOM Jajee Mocae10BaTeIbHOCTH:

— CBOMCTBOM Style O0OBEKTa DataGridViewCell, KOTOpPBIM MpeacCTaB-
JIAET AYECHKY;

— CBOMCTBOM DefaultCellStyle 00BEKTa DatagridViewRow, KOTOPBII
IPEACTaBISECT CTPOKY, COJIepxkKaIyto ssueiky. Kak nmpaBuio, CChUIKY Ha OOBEKT
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DatagridViewRow HY>KHO OYyJI€T BBIOJHATH MOCPEICTBOM MHAEKCALIUU CBOM-
cTBa Rows 00BbEKTa dJIEMEHTa YIpaBICHUS;

— CBOMCTBOM AlternatingRowsDefaultCellStyle OOBEKTa DJIEMEHTA
YIpPaBJIEHUs. DTO CBOKMCTBO IMPUMEHSETCS TOJIBKO K STYEMKAM CTPOK C HEYETHBI-
MU HOMEpPaMH UH/IEKCOB;

— CBOMCTBOM RowsDefaultCellStyle OOBEKTA 3JIEMEHTA YIPABICHUS;

— CBOMCTBOM DefaultCellStyle 00BEKTa DataGridvViewColumn, CO-
nepskamero siuerky. Kak npaBuio, oopaiieHue Kk 00beKTy DataGridviewCol-
umn OyJIET BBITOJHITHCS MTOCPECTBOM MHJEKCAIIMHM CBOMCTBA Columns OOBEKTA
AJIIEMEHTA YIPaBJICHMUS,

— CBOMCTBOM DefaultCellstyle 0OBEKTa 3JIEMEHTA YIIPABIICHHUS.

Boo0O1iie roBopst, A1 Kaxa01 SIMEHKH MOXKHO OBIII0 OBl MCIIOIB30BaTh OT-
AeNbHBI 00BEKT DataGridViewCellStyle, HO JUIsS OBBIICHUS 3((HEKTUBHO-
CTH KOJIMYECTBO TAKUX OOBEKTOB CIENYET COXPAHSATh MUHUMAIBHBIM.

6.1.4.5 Hacmpoiika snemenma ynpasnenusi. Ham HE0O0XOIUMO, UYTOOBI
AJIEMEHT YIPABJICHHS pa3Memaics B (PUKCUPOBAHHOM TMO3UIUU B KIIMEHTCKOMN
o0macTu (GOpMBI. ITO MOKHO OCYIIECTBUTH, YCTAHABINBAS 3HAYEHUE CBOMCTBA

Dock:
dataGridview->Dock = DockStyle::Fill;

B kauectBe 3HaueHHs CBOMCTBa Dock JOJKHa OBITH yYCTAaHOBJIEHA OJIHA
13 KOHCTAHT, OMNPEICJICHHBIX MEPEUYUCICHUEM DockStyle. Jpyrumu g0omycTu-
MBIMU 3HAYEHUSMH 3TOT0 CBOMCTBaA SIBIAIOTCA Top (BBepxy), Bottom (BHuU3y),
Left (CneBa), Right (CmpaBa) u None (Hert), KoTOpbIE YKa3bIBalOT CTOPOHBI
AJIEMEHTa YIpaBJIEHUs, MPUBS3aHHBIE K MO3UIIUU Pa3MEIICHUSI.

[IpuBs3Ky MO3UIMK 3JIEMEHTa YIpaBJICHUs] K KIMEHTCKOW obnactu ¢op-
MBI MOXHO BBITIOJIHATh TAKXE MOCPEACTBOM YCTAaHOBKM CBOMCTBAa Anchor 3Je-
MEHTa YIOpPaBJEHUA. 3HAYEHUE HTOrO CBOMCTBA YKa3bIBAET Kpas JJIEMEHTa
YIpaBJICHHsI, KOTOPBIE JODKHBI OBITh MPHUBS3aHBI K KIMEHTCKOW o0sacTu ¢Gop-
MbI. 3HaUCHUE SIBJISETCS MOOMTOBOM KOMOWHAITMEH KOHCTAHT, OMpPEIeSICHHBIX
MEePEUNCIEHUEM AnchorStyles, U MOXKET NMPUHUMATH JIOOBIE WK BCE U3 3Ha-
YeHUil Top, Bottom, Left W Right. Hampumep, 4TOOBI NpuUBS3aTh BEPXHIOIO
1 JIEBYIO CTOPOHBI 3JIEMEHTA YIPABIICHHS, B KAU€CTBE 3HAUYEHUSI HY>KHO OBLIO
OBl yKa3aTb AnchorStyles::Top & AnchorStyles::Left.(DHpeHeﬂeHHe
CBOMCTBA Anchor BeAET K (PUKCAIMU MMO3ULIMU DJIEMEHTA YNPABICHUS U €ro Jiu-
HEEK MPOKPYTKU BHYTPHU KOHTEWHEpa 3agaHHOro pasmepa. [loatomy npu uzme-
HEHUM pa3Mepa OKHA MPUIIOKEHUS AJIEMEHT YIPaBJIEHUS U €ro JIMHEHWKH Mpo-
KPYTKH COXPaHSIIOT CBOM pa3Mepbl. EClIM yCTaHOBUTH 3HAYEHUE CBOMCTBA Dock
TaK, Kak B MPEABIIYIIEM OIEepaTope, NP U3MEHEHUH pa3Mepa OKHa MpUIIoXKe-
HUs OTOOpakaeMasi B HEM 4acThb 3JIEMEHTa yIpaBiieHus OyJIeT U3MEHSThCS C CO-
OTBETCTBYIOIIIMM H3MEHEHUEM JIMHEeK MpokpyTku. [loaTomy Temepb paborarhb
C IPUIIOKEHUEM 3HAYUTENIBHO yI00HEe.
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Ham Tpebyercs, 4ToOBI IMIMpUHA CTOJOIOB aBTOMAaTHUUYECKH M3MEHSJIACh,
oOecrieurBas OTOOpake€HUE TMOJHBIX CTPOK JIAHHBIX B suehkax. Jjist 3Toro Mox-

HO BBI3BIBaTh QYHKIIUIO AutoResizeColumns () :
dataGridview—->AutoResizeColumns () ;

DTOT omeparop moa0upaeT MIUPHUHY BCEX CTOJIOIIOB B COOTBETCTBHUHU C T€-
KYLIUM COJIEPKUMBIM, B TOM YHCJIE B COOTBETCTBUH C COAEPKUMBIM SUEEK 3a-
rojoBkoB. OOpaTuTe BHUMaHUE, YTO 3Ta HACTPOUKA BBITIOJIHSAETCS BO BPEMsI BbI-
30Ba (PYHKIIMH, [TO3TOMY K MOMEHTY €€ BbI30Ba COAECPKUMOE YK€ JIOIKHO CY-
mecTBoBath. [Ipu mocieayronieM U3MEHEHHH COACPKUMOI0 HIMPHUHA CTONO0IA
He m3MeHsiercsa. Eciu tpedyercs, 4To0bl MUpuHaA CTOI0IIa aBTOMAaTUHYECKHU U3-
MEHSUIaCh MPU KaXKJIOM U3MEHEHUU COJEPKUMOTO SUEeK, JJIsl DJIEMEHTa YyIpaB-
JIEHUS HY’KHO YCTaHOBUTDH TAKKE CBOMCTBO AutoSizeColumnsMode :
dataGridvView-

>AutoSizeColumnsMode=DataGridViewAutoSizeColumnsMode:
:AllCells;

3HaueHUEM 3TOr0 CBOMCTBA JOJKHA OBITH OJIHA U3 KOHCTAHT, ONpEIeTICH-
HBIX TIEPEUMCIICHUEM DataGridViewAutoSizeColumnsMode. JlpyrumMu BO3-
MOXXKHBIMH 3HAUYCHHSIMU SBIISIOTCA ColumnHeader (3arojioBok crondma), All-
CellsExceptHeader (Bce sueliku, Kkpome 3aronoBka), DisplayedCells
(OTobOpaxkaemble siueiikM), DisplayedCellsExceptHeader (OToOpaxkaemblie
SYeWKHU, KpoMe 3arojioBka). Fill (3amonHenue) u None (Her). EcrecTBeHHO,
AT 3HAYEHUS OTOOpaKAIOTCS TakXKe B CIUCKE 3HAYEHUW DTOr0 CBOICTBA
Ha CTpaHMIIE Properties (CBOMCTBA) AJIEMEHTA YIIPAaBICHUS DataGridview.

B HekoTopeix curyanuax Tpedyercs, uyTOObI aBTOMAaTHYECKUN MOI00P
IIUPUHBI NIPU U3MEHEHUH COAEP>KMMOTO BBITIOIHSJICS TOJIBKO NJI ONpEAENeH-
HBIX CTOJIOLOB. B 3TOM cilyyae 3HaueHHe CBOMCTBA AutoSizeMode HEOOXOIUMO
yCTaHaBJIUBATh JUIsl OOBEKTA CTOIONA.

CymiecTByerT ele ABe NeperpyKeHHbIX BEPCUH (PYHKIUU AutoSizeCol-
umns (). OJIHa NOpUHUMAaET apryMeHT THUIAa DataGridViewAutoSizeCol-
umnsMode, ONPENETSIOMUNA TYCHKH, Ha KOTOpbIe (PYHKIIUS OKa3bIBA€T BO3JICH-
cTBue. Bropas neperpyska siBisieTCs 3allIUILIEHHOW W, CJIEIOBATENIbHO, MpeIHa-
3Ha4YeHa JIsl UCHOJb30BaHUS B MPOU3BOJHOM Kiacce. OHAa MPUHUMAET AOMOJ-
HUTENbHBIA apryMEHT THUIa bool, KOTOPBIM yKa3bIBaeT, JOJDKHA JIM BBICOTA
SIUCUKU YUYUTHIBATHCS MPU BBIUUCICHUH HOBOW IIMPUHBL.

Hcnonp3yemblii M0 yMOTYaHUIO 1IBET (DOHA BCEX SUCEK AIEMEHTA YIIpPaB-

JICHUSI MO’KHO YCTaHOBHTH CIICAYIOIINM 00pa3oMm:
dataGridview->DefaultCellStyle->Backcolor=color::Pink;

DTOT omeparop YCTaHABIMBAaeT B KauecTBE IBeTa (OHA CTaHAAPTHBIN
uBeT Pink (P030BBIi), KOTOPHINA OMNpeAesieH B KaueCTBE CTAaTHUECKOro 4YJIeHa
kimacca Color (IIBer). CBoiicTBa DefaultCellStyle OOBEKTa »3JIeMEHTa
VIPABJICHHS OMPEEISIIOT TOJIBKO T€ aTPUOYTHI CTHIISA, KOTOPBHIE MPUMEHSIOTCS
K siueiKe MPU OTCYTCTBUHM KaKOT0-THUO0 JAPYroro JEUCTBYIOIMIETO CTUJIS STYSHKH,
UMeIoIero 00Jiee BHICOKUN MPUOPUTET.

MOXHO Takke OnpeleauTh MPUMEHSEMbIN MO0 YMOJIYaHHUIO LBET U300pa-

KCHHUS BCCX AYCCK:
dataGridview->DefaultCellStyle->ForeColor=Color: :DarkBlue;
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JIyist BU3yansHOTO ONpeieNieHrs] BRIOPAHHBIX STY€EK MOKHO yKa3aTh IBETa
n300pakeHus U (hoHa BHIOPAHHBIX s4YeeK. DTH IBETa MOXKHO OBLIO OBbI Orpee-

JIUTH CIEIYIOIIUM 00pa3oM:
dataGridView->DefaultCellStyle->SelectionBackColor=Color:
:Green;

EcTecTBEHHO, CMBICII MPOrPAMMHOIO OIPEAEIEHUS CBOMCTB B TOM, 4YTO
YCTAaHOBJICHHBIE 3HAYECHUS IIPUMEHSIOTCS BO BPEMsI BBIIIOJIHEHUS, YTO ITO3BOJISIET
OIpEAEINIATh 3HAYEHUS B 3aBUCUMOCTH OT YCJIOBHM M 3HAYEHWMW AHHBIX, CyIle-
CTBYIOLIMX BO BPEMs BBINIOJHEHUS NPUIOKEHUS. 3HAYEHHsI CBOKCTB, ONpEeIs-
eMbI€ B MaHeNu Properties cpenpl IDE, ycTaHaBnuBarOTCs pa3 U HaBCera, ec-
JIY TOJIBKO BBl HE PACIIOJIAraeTe KOJAOM, KOTOPBI U3MEHAET UX BIIOCIEICTBUU.

[Ioka 3aKOHUYMM HACTPOMKY BCETO DJIEMEHTa YIPABICHUSA U 3alMeEMCs
HACTPOMKOM 3aroIOBKOB CTOJIOIIOB.

6.1.4.6 Hacmpoiixa 3a20106x06 cmonoyos. Eciii XOTUTE caMOCTOSTEIIBHO
OTIPE/ICNTNTh BHEITHUN BHUJ] 3aTOJIOBKOB CTOJOIIOB, 3HAUCHHE CBOWCTBA Enable-

HeadersVisualStyles MOTpeOyeTCs YCTAHOBUTH PaBHBIM false!
dataGridvView->EnableHeadersVisualStyles - false;

OOBIYHO 3JIEMEHTHI YIPABJICHHS B MPUIOKEHUU Windows Forms OTOO-
PaXKarTCsl B COOTBETCTBUU C JEUCTBYIOIIEH TEMOM BU3YAJIbHBIX CTUIIEU, KOTO-
pasg ¥ ompeAenseT BHEIIHWWA BHJ 3JEMEHTOB ymnpasiieHus. lIpu BbeImonHEeHHN
npuinokenuss B cpeae Windows XP sieMeHTBI yIpaBiIeHHS OTOOpa)KaroTCs
B coOTBeTCTBUU ¢ Tekymerd Temor Windows XP. Korma 3HaueHreM cBOMCTBa
EnableHeadersVisualStyles ABIACTCA true, BU3YAJIbHBIC CTUIIA 3arOJIOBKOB
CTONOIIOB OyIYyT YCTAaHOBJIEHBI COTJIACHO JIEUCTBYIOMICH ISl PUIIOKECHHS TEME
BU3YAJIbHBIX CTHWJIEH, a CTWJIH, ONMPEICIICHHbIE HEMOCPEICTBEHHO B IMPHIIOXKE-
HUU, OyIYT UTHOPUPOBATHCSL.

Mpb1  coOupaeMcsi OINpeaeauTh HECKOJIbKO CBOMCTB, OIPEICIISIONINX
BHEIIIHHUI BHJI 3ar0JIOBKOB CTOJOIOB. [IpocToit cmocod qOCTHKEHUS 3TOTO — CO-
31aHUe O00BEKTa DataGridvViewStyle, JJIS KOTOPOTO MOXKHO ONPEACIUThH He-
00XOJIMMBIE CBOWMCTBA, W TMOCIEAYIONIAss YCTAHOBKA 3TOr0 OOBEKTAa B KAUECTBE
OTMPEJIETSAIONIEr0 CTHWIM 3aroiloBKOB. OOBEKT DataGridViewStyle MOXHO CO-

371aTh TaK:
DataGridViewCellStyle”headerStyle=gcnew DataGridVlewCellStyle;

bruto 661 pekpacHo, eciiu Obl 3aTOJIOBOK OTOOpaxaics 6ojee KpYyIHBIM

HpUQPTOM, U €ro MOKHO ONPEEIUTh, YCTAHABIINBAs 3HAYEHUE CBOMCTBA Font!
headerStyle->Font=gcnew System::Drawing::Font ("Times New
Roman"™, 12, FontStyle::Bold);

Temepb TekcT 3arojoBka oroOpaxkaercs cumBonamu mpudra Times New
Roman ¢ nonyxupHbIM HAYEPTAaHUEM U Pa3MEpPOM B 12 MyHKTOB.
JIns g4eek 3arojlOBKOB MOXKHO ONpPEIEIUTh TakXke LBera (¢oHa

U U300paKeHus:
headerStyle->BackColor=Color::AliceBlue;
headerstyle->ForeColor=Color: :BurlyWood;
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Tekcr oToOpakaercs MBETOM BurlyWood Ha GoHE AliceBlue. Ecnu B
MPEANOYNTACTE KaKue-JIM00 ApYyrue IBeTa, KiacC Color MPEIOCTABISAET MHO-
KECTBO BO3MOXKHOCTEH, U CPEACTBO Intellisense JOMKHO OTOOpPa3UTh UX
CITMCOK I10 3aBEPIIIEHHUU BBOJIA OMEPAIMH pa3pelieHrs 00IacTH ONpeIeICHUS.

YroObl BHENIHMI BHUJ SYEEK 3arojIOBKOB COOTBETCTBOBAJI CBOICTBaM,
YCTAHOBJICHHBIM JJIsi 00BbEKTa headerStyle, HEOOXOAUMO J00ABUTH CIEAYIO-
AN oTIepaTop:
dataGridvView->ColuranHeadersDefaultCellStyle=headerStyle;

OH ycTaHaBIMBaeT B KAa4eCTBE 3HAYEHUA CBOMCTBA ColumnHead-
ersDefaultCellStyle DJIEMEHTA YIPABICHUS AECKPUNTOP headerStyle. TeM
CaMbIM 3aMEHSIETCS CYIIECTBYIOIUM OOBEKT DataGridViewCellStyle, KOTO-
PBIN IEMCTBOBAJ IO OTHOLICHUIO K 3ar0OJIOBKaM.

[IprMeHHUTETPHO K 3arojoBKaM CTOJOIIOB HEOOXOIMMO BBITIOJIHHUTH €I
ofiHy oreparuio. bonee kpymHbIi pudT TpeOYET COOTBETCTBYIOMICH TOJICTPOK-
KA BBICOTBHI sfueek. BLI30B @yHKHHH AutoResizeColumnHeadersHeight ()
AJIEMEHTA YIPABJICHHUS HACTPAMBAET BBICOTY S'UYEEK 3ar0JIOBKOB B COOTBETCTBUU

C UX TCKYHH/IM COI[Gp)KI/IMBIM:
dataGridvView->AutoResizeColumnHeadersHeight () ;

B pesynpTaTe BBICOTA BCEX SUEEK 3ar0JIOBKOB OyJeT aBTOMATHYECKH IO-
noOpaHa Tak, 4ToObl BMENIaTh HauOoJIblIEe MO BhICOTE coepkumoe. Eciau Tpe-
OyeTcsi aBTOMAaTHYECKH HACTPOUTH BBICOTY 3arojlOBKa TOJBKO KOHKPETHOTO
cTo1011a, MOKHO BOCIIOJIb30BAaThCS TIEPErPyKEHHON Bepcue (yHKIIUU, KOTopas
NPUHUMAET apryMEHT, YKa3bIBAIOIIUI HHAEKC HACTPAauBaEMOI0 CTOIOIA.

Ecau nyxHO, 4TOOBI 3aT0JIOBKH CTPOKH WUJIX CTOJI0IA OBLIIM HEBUIUMBIMH,
9TOr0 MOXKHO JIOCTHYb, YCTAHABJIHMBAS 3HAYCHHE CBOMCTB RowHeadersVisible
u / wim ColumnHeadersVisible 3JeMeHTa ynpaBieHus paBabivu false.

6.1.4.7 Dopmamuposanue cmonbya. IlepBbiii cTONOEI COAEPKUT Jie-
CKpPUIITOPHI 00BEKTa DateTime. B HacTOAIMNA MOMEHT JJisl IOJNYYEHUS KaKUX-
au00 JAHHBIX [JI1 OTOOpaKEHUs MPHUIOKEHHE TMPOCTO BBI3bIBAECT (DYHKIUIO
ToString () Ml OOBEKTOB, HO MBI MOXEM €ro YCOBEpIICHCTBOBATb.
Jliist cBolicTBa DefaultCellStyle CTONOIA MOXKHO YCTAHOBUTH CBOMCTBO For-
mat, W 3aTeM 3Ta cnenudukamnus Gopmara OyaeT UCIOJIb30BATHCS ISl 0TOOpa-

JKCHUA COACPIKUMOIO AYCCK:
dataGridview->Columns[0] ->DefaultCellStyle->Format=L"y"

DTOT omepaTop YCTaHABJIMBAE€T B KaueCTBE 3HAUCHHS CBOWCTBA Format
CTPOKY, CoJepKallylo crenudukaiuo popmara y 1 00beKTa DateTime, KO-
TOpasi MPEJICTABIsET ero B KpaTKoil (opMme aaThl B BHUJIE Mecsala U roja. Js
O0BEKTOB DateTime CYIIECTBYET €IIe HECKONBKO crenuduxkatopoB (opmara,
KOTOpbIE MOXHO ObLIO OBl MCHONBb30BaTh. Hanpumep, cneuudukarop D oTob-
pakaeT JieHb, MecsIl U ToJl, a crierudukaropsl f u F, Hapsay ¢ maroit, otobpa-
KaroT U BpeMsI.

[IBer ¢oHa siueek CTPOKM OMpeseNeH B CBOMCTBE SelectionBackColor
CBOMCTBA DefaultCellStyle. MOXHO Takke BbIOpaTh OTIEIbHYIO SUCHKY,
mienkast Ha Hel. [Ipu aTom ee 1iBeT (poHa M3MEHUTCS Ha 3€TEHBIN.
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B0O3MOXXHOCTh COPTHUPOBKH CTPOK MO JIOOOMY U3 CTOJIOIOB BCTpOECHA
B JIEMEHT YMpaBieHUS DataGridView. MoeTe MIENKHYTh Ha 3arojoBKe
CTONOIA U YOEAUTHCS, YTO CTPOKH COPTUPYIOTCS 1O BBIOpaHHOMY CTONOIY. Ec-
JY BTOPUYHO WIEIKHYTh Ha 3arojioBKE CTOJOIA, MOPSIAOK COPTHPOBKH CTPOK
U3MEHHTCSI Ha MPOTUBOIONIOKHBINA. K Kaxmomy cToilIry MOXHO 10OAaBUTH KOH-
TEKCTHYIO MOJICKa3Ky, OIMMMCHIBAIONTYI0 BO3MOXXHOCTH COPTHPOBKH.

6.1.4.8 Hacmpotixa enewne2o suoa uepedyrowuxcs cmpox. Ilpu orobpa-
KECHUU MHOXECTBAa OJMHAKOBBIX IO BHUAY CTPOK MOXKET OKa3aThCs 3aTpy/l-
HUTEIHHBIM (PUKCUPOBATH B3TJIAJ HA HYKHOH cTpoke. Jlist obmeruenus aTo 3a-
a4l MOYKHO 4Yepe/oBaTh I[BETa CTPOK, YCTAHABIIHMBAS IPYrod IIBET CBOMCTBA
BackColor (LIBeT ¢oHa) myist CBOMCTBA AlternatingRowsDefaultCellStyle

00BEKTa yIpaBJICHHUS:
dataGridview->ALternatingRowsDefaultCellStyle->BackCoLor
=Color: :Blue;

BeposrtHo, nns obecriedeHus] MPUEMIIEMOT0 KOHTPAcTa MEXIY TEKCTOM
1 (oHOM TIOTpeOyeTCs M3MEHUTh Tak)Ke 3HAYEHUE CBOWMCTBA ForeColor IS

CBOMCTBA AlternatingRowsDefaultCellStyle:
dataGridview->AlternatingRowsDefaultCellStyle->ForeColor
=Color::White;

Teneps yepeayrommecs CTPOKU 0TOOpaXaroTcsl TOOUEPEHO HA PO30BOM
u cuHeM (one. Tenepb CTPOKU JIETKO pa3inyaTh, a O€NbIi TEKCT HAa cHHEM (oHE
otueTsiiBo BHjieH. [lo-npexxHeMy CTPOKH MOXKHO BBIOMpAThH, IETKas Ha 3aro-
JIOBKE CTPOKH, TMPU OTOM BBIOpaHHAs CTPOKA BBIIETSETCS 3€JICHBIM I[BETOM.
[len4ok Ha stueiike, pacroI0KEHHOM ClieBa OT 3ar0JI0BKOB CTOJIOIOB, TPUBOIUT
K BBIOOpPY BCEX CTPOK.

6.1.4.9 Jlunamuuecxoe onpedenenue cmuneti aveex. CyllecTByeT He-
CKOJIBKO BO3MO>KHOCTEH WM3MEHEHHUs BHEIIHEro BHJA SYEeK uepe3 o0paboTKy
COOBITUH d3JIEMEHTA YIPaBICHUS DataGridvView. CoOBITHE CellFormatting
AJIEMEHTA YIPaBJeHUsl DataGridView 3alyCKaeTcs, KOT/1a COAEPKUMOE STUCHKH
JIOJKHO OBITh c(hOpMAaTUPOBAHO B BUJI, TOTOBBIN MJI1 OTOOpaXEHHUs, MOITOMY,
no0aBsst 00pabOTYMK ITOr0 COOBITHS, BHEIIHHA BUJ JIOOOH SYCHKH MOXKHO
HACTpauBaTh B COOTBETCTBHH C €€ COACPKUMBIM (Tad. 6.4).

DTH CBOMCTBA MO3BOJISIOT BBISICHATH BCE HEOOXOAUMBIE CBEAECHUS O Pop-
MAaTHPOBAHHOM SYCHKE — MHICKC €€ CTPOKH M CTOJO0IA, JCHCTBYIOIIHMK CTHIID
U COJIEPKUMOE STUYECUKH.

[TepBolii mar mo o6paboTke COOBITHS CellFormatting COCTOUT B OIpe-
nenennn ayis Hero ¢GyHKuMM obpaborumka. Kom oOpaborumka mAOmKEH OBITH
MaKCHUMAaJIbHO KpaTKUM U 3((HEKTUBHBIM, MTOCKOJIbKY (DYHKIIHS BBI3BIBACTCS IS
KKJ0M SUEWKHU 3JIEMEHTa YNpaBIEHUs KaK]bIi pa3, KOrja BO3HUKAET HE0OXO-
TUMOCTh (POPMATUPOBAHUS STUCHKHU.
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Tabnuya 6.4 — Ceoticmeéa o0bvekma DataGridViewCellFormat-
tingEventArgs

CBoiicTBO Onucanne

3HAYEHHUE 3TOr0 CBOMCTBA — JAECKPUITOP COAEPKHUMOIO
SYEHKH, KOTOpast I0J>KHA OBITh (hopMaTHpoBaHa
3HaueHUEe 3TOr0 CBOMCTBA — JAECKPUNTOP OOBEKTa THIIA
DeairedType Type, KOTOPbIA WACHTU(PUUUPYET THUIl COAEPHKUMOrO
dbopmaTupyemMoint sUeiKu

W3BnekaeT Wiau yCTaHaBIMBAET CTUJIb SAYEWKH, CBS3aH-
HOU ¢ coObITHEM (pOpMaTHPOBAHUS, MOTOMY 3TO 3HaYe-

Value

CellStyle
HUE€ — JEeCKpUNTOp OO0BeKTa THUMa DataGridView-
CellStyle

ColumnIndesx 3HavueHUEe ATOr0 CBOMCTBA — MHAEKC CTOJIONA opMaTu-

pyeMou S4YEHKHU

RowIndex DT0 3HaYCHUE — UHACKC CTPOKU (hOPMATUPYEMON STUCHKH
3HaueHue 3TOr0 CBOMCTBA, KOTOPOE MOXKET MPUHUMATH
FormattingApplied |3HAaYCHUEC True UM False, YKA3bIBACT, IPUMCHIIOCH JIN
dbopmaTUpOBaHUE K COJIEPKUMOMY SUCUKHU

DJIeMEHT YIpaBlieHUs DataGridView ONpeAENseT COOBITUS Cell-
MouseEnter M CellMouseLeave, 3allyCKa€MbIC IIpHU IMOMCINCHHUH YKa3aTClid
MBIIIY Ha YUKy WIH PU TepeMeneHrH ero oT Hee. OOpaboTYuKH 3TUX COOBI-
TUA MOXHO OBbLIO OBl peann30BaTh TakK, YTOOBI sSUYEHKa C MOMEIICHHBIM Ha HEe
yKa3zaTejleM MbIIIN BbIAEISAIAch 3a CUEeT Uu3MeHeHus: yeema (ona. OO6padoTUUK
COOBITHS CellMouseEnter MOT Obl yCTaHaBIMBAaTh HOBBIE I[BETA U300PaKEHHUS
u ¢poHa, a 00pabOTUUK COOBITUSI CellMouselLeave — BOCCTAHABJIMBATH MEPBO-
HavaJIbHbIE [[BeTa. Pelienne 3Toil 3ajaui UMEET HECKOJIBKO CIIOKHBIX ACIEKTOB,
MO3TOMY 3aCIYy>KHUBAET 0COOOT0 PAaCCMOTPEHUSI.

6.2 IlpuMep BbINOJTHEHHUS PAOOTHI

Cosnmate  Windows-npuiioxkeHre, KOTOpOE TMpejiaraeT IoJb30BaTeIIto
BBECTH KOJMYECTBO CTPOK W CTOJIOLIOB JIJIsi CO3/IaHMs TAOJIUIIbI, B KOTOPYIO OY-
JyT 3aHOCUTBHCS DJIEMEHThI MAaTPUIIbI, 3aT€M O BHIOOPY MOJIL30BATEINS OIpeie-
JISIeT: MPOU3BEICHUE OTPHUIATEIbHBIX JIEMEHTOB MATPHUIIBl U KOJWYECTBO YET-
HBIX AJIEMEHTOB MaTPHIIBI.

Xo/1 BBINOJTHEHUSI

1 Boiitu B cpeny Visual Studio 2010.

2 B oxne Co3nats IIpoexT crienyet pa3BepHyTh y3en Visual C++, obpa-
TUTHCA K MYHKTY CLR W Ha IEHTPAIbHOU MAaHETW BBIOpaTh [Ipunoscenue win-
dows Form.

3 3arem B none pegakropa Umsa (rae mo ymonuanuto umeercs <Beemgute
UMs>) clenyeT BBecTH uMs mpoekta, Lab6. B mone PacmosioxkeHnme MOKHO
yKa3aTh IMyTh Pa3MENICHUS] MPOEKTa WM BBIOpATh MYyTh Pa3MEIICHUS TPOSKTa
¢ momoInpto kinasuinu (kHonku) O630p (manpumep, N:\CI\2_trim\Lab6).
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4 JIns dhopMbl M3MEHUTH 3HAUYEHHE CBOMCTBA Text, 3aHECs, HANPHUMeEp,
cienytoue naHuoie. «Botnoanun cmyoenm zpynnet 3CA-11-1 Heanos I1. A.
Jlabopamopuasa paboma 6.

5 CBoiicTBY FormBorderStyle (hOpMBI (CTUIIb pAaMKH OKHA) MIPUCBOUTH
3HAYEHUE FixedToolWindow. DTO 3HAUEHHUE ONPEAEIISIET OKHO KaK JUaJIOroBOE,
€ro pa3Mepbl Ha dTare MPOTroHa MPUIIOKEHUs (B mporecce padoThl MpUIOXKe-
HUs1) HE MOT'YT ObITh U3MEHEHBI.

6 B BepxHeil yacTh OKHa pa3MECTUTh KOHTEWHEpP GroupBoxl U B CBOW-
CTBE Text 3aHECTHU TEKCT «B600 0anHbIX Mampuybl.

7 Ha »ToMm ke KOHTellHEpe GroupBoxl Pa3MECTUTh CEMb KOMIIOHEHTOB:
Labell, Label2, Label3, Label4, TextBoxl, TextBox2 U DataGridWiewl.
JI1s1 mepBOro KOMIOHEHTa Labell B CBOMCTBO Text 3aHECTH TEKCT «3adaiime
pazmep mampuywpl». J1Jis BTOPOrOo KOMIIOHEHTA Label2 B CBOWMCTBO Text 3aHe-
ctu TeKCT «N-cmpoxk». Jlnga Tperbero KOMIoHeHTa Label3 B CBOMCTBO Text
3aHECTH TEKCT «M-cmonoyoe». /1 4eTBepTOoro KOMIOHEHTa Labeld B CBOMi-
CTBO Text 3aHECTTU TeKCT «Mampuya Afn,m]».

8 Brizenurs KOMIIOHEHT DataGridvViewl u I CBOICTB
RowHeadersVisible (0TOOpaK€HHE 3aroJiOBKa CTPOK) U ColumnHeadersVisible
(oToOpaXkeHue 3aroioBKa CTOJIOIIOB) BEIOpATh MapaMeTp False.

9 Hwke KoHTeWHepa GroupBoxl pa3MECTHTh KOHTEHWHEpP GroupBox2
1 B CBOMCTBE Text 3aHECTH TeKCT «Haumuy.

10 BeimenuTh KOMIOHEHT DataGridView2 W Ha HETO Pa3MECTUTh JIBa
KOMITIOHEHTAa checkBox1 U checkBox2

11 BseiaenuTh nepBbId KOMIIOHEHT checkBoxl U B CBOMCTBO Text 3aHe-
CTU TEKCT «npou3eedenHue OmpuyameibHvlX 31eMEeHmo8 Mmampuysly. AHao-
TUYHO JUI1 KOMIIOHEHTa checkBox2 B CBOMCTBO Text 3aHECTHU TEKCT «Ko/iuue-
CMEO UYEemHbIX 3IJIeMeHmoe mampuyvbl». HanpoThB 3STHUX KOMIOHEHTOB
checkBox pPa3MECTUTh IBAa KOMIIOHCHTA. TextBox3 U TextBox4.

12 Huwxe KOMIIOHEHTa GroupBox2 pa3MECTUTh TPU KOMIIOHEHTA:
Buttonl, Button2 U Button3. Ha nmepBoM KOMIIOHEHTE Buttonl B CBOMCTBO
Text 3aHECTU TEKCT «Co30amb madauyy». [[1ns BTOpOro KOMIIOHEHTa Button2
B CBOWCTBO Text 3aHECTU TeKCT «[lepenecmu 0annvle u3z madauybl 6 Maccue
u peuiums 3ad0anue». [N TpeTbero KOMIIOHEHTa Button3 B CBOMCTBO Text
3aHECTHU TEKCT «BbIx00».

13 B pe3ynbrare mNpoBENEHHBIX ONEpalil JAOKHA MOJYy4UuThCS (opMma
IIPUMEPHO TAKOIr'o BUJA, KaK MTOKa3aHO Ha puc. 6.2.

14 Tlepeiitu K KOy IPOrPAMMBI U TTOCJIE€ CTPOKHU
#fpragma once
IOAKIIFOYUTDH OUOJIMOTEKH MCIIOJIB30BaHUA MaTeMATHUYECKUX q)YHKHHﬁ, OIIucCa-
HHUC IICPCMCHHLBIX U pasMeEpa MaCCrBa, AJIA 3TOIr0 BCTABUTH CIICAYIOIIHUEC CTPOKHU:
#include<math.h>
int m, n,kol,kol2,p;
int A[50][50];
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BoinoAHwA CTYOEHT rpynnst 3CA-11-1 Heanos ILA. JlaBopaTtopuan pabota 6 fz\

Beop, AaHHBIX MaTpULbI
3agaiTe pasmep MaTpuLbl

Newox [ ] M-cron6uos| |

MaTpuua Aln,m]

Hauitu

I:‘ npoUzBeaeHUE OTPULETENEHLIX 3NeMeHTOB METDALE I:l
l:l KONWUYECTBOD YETHBDX 3NeMEHTOB MaTpHLLLI l:l

[ ]

[ Cosmars Tabrmuy lc Meperecw panHbe ns Tabmue B Macoe n b [

PEWNTE SanaHue

Buaxon l
I; )

Pucynox 6.2 — Oxno ghopmet npoecpammeol

15 Co3nate coObITHE Click IS KHOIIKM Buttonl ¢ Haamucbio «Co-
30amb madauyyy. JJiig 5TOro caenath JBOWHOM METYOK JIEBOM KHOIKOW MBIIIN
10 KOMIIOHEHTY Buttonl. BHECTH N3MEHEHHUSI B KO MOATIPOTPAMMBI:
//Ilposepka, umo ne nycmoie komnonenmsi 1eXtBox/ u textBox2

if ((textBoxl->Text!="")&& (textBox2->Text!=""))

{m = Convert::ToInt32 (textBoxl->Text)
n = Convert::ToInt32 (textBox2->Text) ;

//Hucmka cmonbyoe komnonenma DataGridView, eciu onu nHe nycmuol
dataGridViewl->Columns—->Clear () ;

I[3anonrnenue komnonenma DataGridView cmonbyamu
dataGridvViewl->ColumnCount = n;

I[3anonnenue komnonenma DataGridView cmpokamu
dataGridvViewl->RowCount = m; }

else
{MessageBox: : Show ( "3anonnume, nosxcanyiicma, oaunsie", " Ouubka 6600a
oannwvix",
MessageBoxButtons: :0K, MessageBoxIcon::Exclamation );}

16 Co3nath coObiTHE Click Il KHONKH Button2 ¢ Haamuceio «llepe-
Hecmu OaHHble U3 MAOIUYBL 8 MACCUG U Peuiumb 3a0anuey. J1ins 3Toro cie-
JIaTh JIBOMHOM LIEITYOK JIEBOM KHOIKOW MBIIIHU 110 KOMIIOHEHTY Button2 U B MO-
JY4EHHYIO 3arOoTOBKY ITOIIPOTrPpaMMbl BCTABUTH KOJI JUISl PaCUETOB:
//mepemennyio Kol u kol2 oonynsem, a nepemennyio p npuceausaem eounuye
kol=0;kol2=0;p=1;

//IIpouzsooum cuumoleanue usz sueek madauysbl U BHOCUM OAHHbLE 8 MACCUB
for (int 1 = 0; 1 < m; 1++)

for (int 3 = 0; j < n; J++)
{
A[i][J] = Convert::ToSingle(this->dataGridvViewl->Rows[1i]-
>Cells[j]->Value);
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if  (A[1]1[3]1<0) {p=p*A[i][j];kol2++;}

if (A[1][3]1%2==0) {kol++;}

}

//Bb1800 0aHHbIX HAXO0MHCOEHUS NPOU3BEOCHUS OMPUYATNETILHBIX DTIeMEHMO8
mampuybvl

if ((checkBoxl->Checked==true) &&(kol2!=0)) {this->textBox3-
>Text=Convert::ToString (p);}

else
if (checkBoxl->Checked==true) {this->textBox3-
>Text=Convert::ToString ("HeT »jemenToB") ;}

//BblGO@ aaHHle HaXOJICOQHu}Z KOJIU4YeCcmaeo 4Eeninblx 3J1eMEHMOE8 Manipuybl
if ((checkBox2->Checked==true) && (kol!=0)) {this->textBox4-
>Text=Convert::ToString (kol);}

else

if (checkBox2->Checked==true) {this->textBox4-
>Text=Convert::ToString ("HeT »jemenToB") ;}
return;

17 Coznatb coObITHE Click NIl KHOMKU Button3 ¢ HAAMUCKIO «Bobixooy.
Jlnst aToro cuenarb JBOWHOW IIENYOK JIEBOM KHONKOW MBIIIU [0 KOMIIOHEHTY
Button3 M B IIOJIyYEHHYIO 3arOTOBKY IOJINPOTrPaMMbl BCTaBUTh KOJI BBIXOZAA

U3 MIPOrpaMMbl (YK€ UCIIOJIb30BAJICS B MPEABIAYIIUX Ja00OPATOPHBIX paboTax).

18 Ha mpumepe naGopatopHoi pabOTHI 2 caenaTh IPOBEPKY HA KOPPEKT-
HOCTh BBO/Ia JAHHBIX (KOJIMYECTBO CTPOK U CTOJIOIIOB), UCIOIB3YS COOBITHE
Leave B OKHE CBOMCTB (B KOJ MPOTpaMMbI JOOABUTH 2 MPOIEAYPHI, MPOBEPS-

IOIIIME MPAaBUILHOCTH BBOJIA).

19 3amycTuTh mporpaMMmy Ha BBHITIOJTHEHHE, HAXKAaB Ha (PYHKIIMOHAIBHYIO

kHonky F5. TTonyuum crnenyronuii Bua okHa (puc. 6.3).

BoinonxHun CTyAenT rpynnet 3CA-11-1 Ueanos ILA. Nlaboparophan paborta 6 EI

Beog, gaHHBIX MaTpuULbl
3apanTe pasmep MmaTpuubl

N-crpok Mcronbuos[s |

MaTtpuua A[n.m]

Haiitn

npouzBeneHWe OTPULIETENLHBIX 3NEMEHTOB METPULLL -15

KONMWYEeCTBO YETHLD. 3NeMEHTOB MATPULEI

I

MNepeHecm aaHHHE M3 TAGMALE B MBCOMB W ] [

PEWMWTE 33aaHue Buwon l

[ |

Pucynox 6.3 — Pabouuii 610 ¢hopmul npunodicenus
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6.3 Padouee 3aganue

Coszgarh INdOWS-tipHiIOKEHHE, KOTOPOE MpeiaraeT MoJib30BaTelIio 3a1aTh
KOJIMYECTBO CTPOK M CTOJIOIIOB MAaTPHIIhl, PU HAKATHH HA KHONIKY aBTOMaTHYECKU
co3aercsi TabnuIa, B €¢ STYCUKU aBTOMATUYECKU BBOMSTCS AJIEMEHTHI MATPUIIBI
C TIOMOIIIBIO TE€HEepaTopa CIy4YalHBIX 4YHCeN. 3aTeM I10 BBIOOPY IOJIB30BATEIIS
OTIPEENSIET, COOTBETCTBEHHO, JIJIS1 KAKJIOrO BapUaHTa 3aJjaHue a), 0) 1 B).

JlaHHBIE B3STh M3 TaOIHIGI 6.5.

Tabauya 6.5 — Unousudyanvhvie 3a0anus

Bapuant | 3aganme YciaoBue 3aganus
1 2 3
p Hajitu koandecTBO dJIEMEHTOB, OOJBIIMX 3agaHHoro uwmcia C
(BBOA umcna C crenats ¢ KJIaBUATyphl)
1 0 Haiitu cymmy 271€MEHTOB, paclioyIOKEHHBIX 110 IEPUMETPY
B matpune A(4;4) HaiiT cymMMy NpOM3BEAE€HHS YeTHBIX uucen 1-
¢ Ol CTPOKH U POM3BEICHUS MOJIOKUTENIbHBIX YUCell 3-T0 cTo01a
HaiitTh MHUHUManbHBIA N0 MOAYJIO 3JIEMEHT U HOMEP CTPOKHU
¢ U cTOJONIA, TJIe OH HAXOAUTCS
5 G Haiitu cymmy HamOOJbIIEro MOJIOKUTEIHHOTO U HAMMEHBILErO
4ETHOT'O
¢ [ToncunTaTh KOJIMYECTBO KPATHBIX 3 UMCEN 2-0M CTPOKU U KOJIH-
YEeCTBO YETHBIX uncel 1-ro cronbiia marpuiisl A(6; 6)
Haiitu npousBeneHue 3J1€MEHTOB, MEHBIINX 3aAaHHOrO yucnaa T
“ (BBog umncna T cienathb ¢ KIaBUATYphI)
G HaliTu npousBeneHue 3JIEMEHTOB, HAXOISALIUXCS Ha TJIaBHOU
3 JIMaroHaju
Haiitu pasHOCTb NpOU3BENEHUS HEYETHBIX 4YUCEN 3-€i CTpOKHU
6 Y IIPOM3BEJICHUSI OTPULIATENBHBIX YKced 1-ro cTojb1a MaTpuilsl
A(4; 4)
a Halitu cymMMy MOJIOKUTENIBHBIX KPATHBIX S 2JIEMEHTOB
G Haiitu mpousBeneHHe >JIE€MEHTOB, HaXOIAIIMXCS Ha MOOOYHOU
4 IUaroHaan
¢ B marpuue A(8; 8) HaliTH pa3HOCTh MPON3BEACHUS HEUETHBIX YH-
cel 3-ei CTPOKH 1 CYMMBI MOJIOXKUTENIBHBIX Yuces 6-ro cToiaona
a HaliTu nmpousBeleHHE OTPULIATENIBHBIX YETHBIX 2JIEMEHTOB.
5 0 HaliTu cymmy 351€MEHTOB, HAaXOAIIMXCS HA TJIABHOW JUAroHaJIN.
¢ B matpunie A(5; 5) HallTH cyMMYy KOJIMYECTBA YETHBIX YUCEN 2-
OM CTPOKH M KOJIMYECTBA OTPHULATEIBHBIX Yncen 4-T0 cToI01a
a HaliTh K0JIM4ecTBO NOJIOKUTENBHBIX HEYETHBIX AIEMEHTOB
6 0 Haiiti cyMMy 3J1IeMEHTOB, HaXOJIIIMXCSl HA TOOOYHOMN TMaroHaIu
B marpune A(3;3) Haifti npon3BeeHIe KOJMYECTBA HEUETHBIX YH-
¢ cent 1-0¥ CTPOKM M KOJIMYECTBA MOJIOKUTEIBHBIX Yrces 3-To cTos01a
a Haiit xomudecTBO 3JIEMEHTOB, MECHBIIIMX YHCIIa 5
G HaliTn xoinm4ecTBO OTPULATENIBHBIX 3JIEMEHTOB, HaXOASIIHUXCS
7 Ha IVIaBHOU JUaroHaIu
¢ Haiitn MakcuManbpHBIA 37€MEHT 3-TO CTONOIMAa U CyMMY HEUYeT-

HBIX 2JIEMEHTOB 1-0ii cTpoku Matpuubl A(S; 5)
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IIpooonsicenue mabauywvi 6.5

1 2 3
a HaliTn mpousBeleHHE MONOKUTEIBHBIX KPATHBIX 3 3JIEMEHTOB
6 HaiiTu konm4ecTBO OTpHUIATEIBHBIX 3JIEMEHTOB, HaXOJIALIUXCS
8 Ha TOOOYHOM TUaroHaJIu
B matpuiie A(6; 6) HailTu MpOU3BEICHUE CYMMbI YE€THBIX YHCEI
¢ B 3-eif CTPOKE M CYMMBI OTPHUIIATEIIBHBIX Yrcen 1-ro cTonbna
a Haiitu cymmy oTpHIaTeIbHBIX HEKPATHBIX S5 3JIEMEHTOB
G HaiiTu xonMuecTBO YETHBIX SJIEMEHTOB, HAXOASIIMXCS Ha TJIaB-
9 HOU JIUaroHaJIx
Haiit mipousBeeHHE CYMMBbI MOJIOKUTEIBHBIX 4YHCEl B 4-OM
6 CTOJIOLIE HA KOJIMYECTBO YETHBIX YUCEN 2-OM CTPOKU MATPHUIIBI
A(6; 6)
Haiitn kBagpar MakCHMaJIbHOIO 3JEMEHTA U HOMEpP CTPOKHU
“ U CTOJIONA, TJI€ OH HAXOAUTCS
10 G HaliTu KOIM4ecTBO YETHBIX 3JIEMEHTOB, HAXOASAIIMXCA Ha IO-
OOYHON qUaroOHaIN
B matpunie A(7; 7) HaifTh pa3HOCTb KOJUYECTBA MOJIOKUTEITBHBIX
¢ yucell 1-0i1 CTPOKHM U KOJIMUYECTBA YETHBIX YHcel 3-ro cTonb1a
Haiitn cymmy yeTHBIX 35eMeHTOB u3 mHTepBana [—10; 10] mat-
¢ putbl A(4; 4)
11 6 HaliTu KOJIMYECTBO HEUETHBIX 3JIEMEHTOB, HaXOISLIUXCS
Ha I'IaBHOU TUaroHaiu
Haiitu npousBeneHue KOIMYECTBA YETHBIX 3JEMEHTOB 3 CTPOKHU
¢ HAa CyMMY HEYETHBIX 3JIEMEHTOB 2 cToJ01a maTpuilsl A(4; 4)
HaiiTi KOTMYeCTBO KpaTHBIX 3 3J€MEHTOB M3 UHTepBana [—6; 8]
“ matpuisl A(S; 5)
6 HaiiTu xonn4ecTBO HEYETHBIX 3JIEMEHTOB, HAXOJAUIMXCS Ha IO-
12 0O0YHON AUaroHaiIn
B matpunie A(5; 5) HaiiTm mpou3BeeHHE KOJIMYECTBA YETHBIX
6 qucesl 2-0l CTPOKM U KOJUYECTBA OTPULATEIBbHBIX 4dnced 4-ro
cToJIO1Ia
a Halitu mnpousBeneHHe OTPULIATENBHBIX HEYETHBIX JJEMEHTOB
matpuiibl A(S; 5)
G HaiiTu cyMMy 4YeTHBIX 3J€MEHTOB, HAaXOIAIIMUXCS HA TJIaBHOM
13 UaroHaIn
B martpunie A(5; 5) HaliTH pou3BeeHNE KOJIMYECTBA HEUETHBIX
6 yucen 3-ro croidla M KOJMYECTBAa OTPHUIATENbHBIX YHuCcel 3
CTPOKH
HaliTn KOIMuecTBO MOJIOKUTEIBHBIX 3JEMEHTOB M3 HHTEpBajla
“ [-5; 6] matpuiisr A(6; 6)
14 G HaiiTu cymMmMy YeTHBIX 3JIEMEHTOB, HAXOISAUIMXCA HA MOOOYHOU
JMaroHalIu
B matpune A(6; 6) HaliTu npou3BeAeHUE CYMMbI KPAaTHBIX 3 4H-
¢ cen 2-ei CTPOKH U CYyMMBI OTPUILIATEIbHBIX YKced 2-T0 cTon01a
HaiiTi MakcUMaJIbHBIA 1O MOAYJIIO 3JIEMEHT U HOMEpP CTPOKHU
“ U CTOJIONA, TJI€ OH HAXOAUTCS
15 G HaiiTu cyMMy 371€MEHTOB, KPAaTHBIX 3, HAXOJSALIMXCS HA TJIaBHOMN
JMaroHajiIu
¢ Haiiti mpounsBeieHre KOJIMYECTBA YETHBIX YHCEN BO 2-OM CTOJIOLE

Ha KOJIMYECTBO HEYETHBIX YMCEIT 2-0i CTPOKU MaTpuilsl A(4; 4)
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IIpooonsicenue mabauywvi 6.5

1 2 3
a HaliTu cymMmMy NOJOKHUTENBHBIX KPATHBIX 3 3JIEMEHTOB
G Haf“ITH CyMMY 2JIEMEHTOB, KPaTHbIX 3, HaXOSIIMXCS Ha M000Y-
16 HOW JMaroHaiu
HaiiTu cpenHee reOMETpUUYECKOE HEUYETHBIX JJIEMEHTOB 2-TO
6 CTOJIOIA U KOJIMYECTBO KPATHBIX 5 3JI€MEHTOB 3-eil CTPOKU MarT-
putsl A(5;5)
a HaliTn KoJm4ecTBO OTpUIIATENIBHBIX YETHBIX 3JIEMEHTOB
6 Haiitn CYMMY OTPHLATENBHBIX YETHBIX IEMEHTOB, HAXOLAIINX-
17 Cs1 Ha IJJaBHOW AMaroHaJn
Haiitu cymMMy HEYETHBIX 3JI€MEHTOB 3-TO CTOJIOIA M MPOU3BEIe-
6 HUE€ OTPULATEIBHBIX KPATHBIX 3 3JIEMEHTOB 2-0M CTPOKH MaTpH-
161 A(6; 6)
a Haiitu npousBeaeHe NONI0KUTEIbHBIX YETHBIX 3JIEMEHTOB
G Haiitu cymmy oTpuLIaTENbHBIX YETHBIX 3JIEMEHTOB, HAXOISIINX-
18 sl Ha MOOOYHOW TMArOHAIIN
¢ Haiitn npousBeneHne cymMMsbl KpaTHBIX 3 uncend B 4-oM cTOJOIE
Ha KOJMYECTBO HEUCTHBIX YHCEN 2-0i CTPOKU MaTpuibl A(4; 4)
a HaliTu cymmy OTpHUIIaTENbHBIX YETHBIX 3JIEMEHTOB
6 Haiiti npousBeieHre 3JIEMEHTOB, HE KPaTHBIX 3, KOTOPbIE HAXO-
19 JIATCS HA TJIABHOM TMaroHau
¢ B matpune A(7; 7) HaliTU pa3HOCTh KOJMYECTBA HEUETHBIX YUCEI
1-oi CTpOKHM M KOJIMYECTBA YETHBIX Yncen 4-ro crosdna
a Haiiti MakcuMaIbHBIN JIEMEHT, HOMEp CTPOKH H CTOJIONA, B KO-
TOPOM OH HaXOJUTCS
6 Hailitu pa3Huily cyMMbl YETHBIX M KOJIMYECTBA OTPHUILATEIIBHBIX
20 AJIEMEHTOB MaTPUIIbl, HAXOASIIMXCS HA [JIABHOM TMaroHaan
Haiitu cymMMy HEYETHBIX 3JI€MEHTOB 2-TO CTOJIOIA M MPOU3BEIe-
6 HUE€ OTPULATEIbHBIX KPATHBIX 3 3JEMEHTOB 4-0l CTPOKU MaTpu-
el A(4; 4)
4 HaiitTn MUHUMAaNIBHBINA 3JIEMEHT, HOMEp CTPOKH U CTONOIA, B KO-
TOPOM OH HaXOJUTCS
6 Haiiti npou3Be/ieHne CyMMbl YETHBIX Ha KOJIMYECTBO IMOJI0KUTENb-
21 HBIX 3JIEMEHTOB MATPHILIbI, HAXOSIIMXCSl HA INIABHOW TMArOHAIN
Haiitu npousBeneHHe OTpPULIATEIbHBIX YETHBIX JJIEMEHTOB 2-OM
6 CTPOKHM U KOJIMYECTBO HEKPATHBIX 5 3JEMEHTOB 2-r0 CTOJOIa
matpuiipl A(S; 5)
a HaliTn KOJIm4ecTBO MOJI0KUTEIbHBIX KPATHBIX 5 2JIEMEHTOB
G Haittn npown3sBeneHre CyMMBbl YETHBIX HAa KOJIMYECTBO MOJIOKUTEb-
29 HBIX HJIEMEHTOB MaTPUIIbI, HAXOISIINXCS HA TOOOYHOM JUaroHaIn
ITogcunTaTh KOJIMYECTBO MOJIOKUTENIBHBIX KPATHBIX 3 3JIEMEHTOB
6 1-o0if cTPOKHM M KOJMYECTBO HEYETHBIX 3JEMEHTOB 2-TO cTOJONA
matpuisl A(6; 6)
a HaliTn npou3sBeneHne OTpULIaTEIbHBIX HEUETHBIX 3JIEMEHTOB
G Haittu MOZYJIb CyMMbI OJIEMEHTOB KPAaTHbIX S, HaxoIALIMXCS
93 Ha MOOOYHON AUarOHaJIN
Haiitu pazHocTh mpou3BeIeHUS HEUETHBIX YUCeN 3-€i CTPOKU U
6 MIPOU3BENICHUS OTPULIATENIbHBIX YUCEN 1-TO CTONOIa MaTpHUIlbI

A(4; 4)
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IIpooonsicenue mabauywvi 6.5
1 2 3
Haiitn KBaapaT MHHHMAJIBHOI'O 3JIEMCHTA WU HOMECP CTPOKH U

“ cT0JI01a, I71€ OH HAXOJUTCS
24 G Haiitu pa3Huily cymMmbl YeTHBIX M KOJIMYECTBA (OTPUIATENBHBIX
9JIEMEHTOB MATPHIIbI, HAXOASIIMXCS] HA TOOOYHOM HaroHajaIu
¢ B marpuue A(7; 7) HaliTH pa3HOCTb NPOM3BEACHUS HEUETHBIX YH-

ceJ 2-0 CTPOKH M CYMMBI MOJIOKHUTENBHBIX YHcen 6-To cTonona
Haiitu npousBeieHNe MONOKUTETbHBIX HEKPATHBIX 5 2JIEMEHTOB
Haiiti Moaynb CyMMBI 3JIEMEHTOB, KpaTHBIX 5, HaXOASALIUXCA
25 Ha IJIaBHOM JHaroHaIn

B matpuuie A(5; 5) HaliTu cyMMy KOJIMYECTBA YETHBIX YHCel 3-ei
CTPOKH M KOJIMYECTBA OTPHUIATEIBHBIX YnCell 4-T0 CTOI011a
HaiiTn MakcuManpHBI TO MOJIYIIO DJIIEMEHT M HOMEpP CTPOKHU
U cTOJIONA, TIe OH HAXOIUTCS

2 G Haiitu pa3nocTtb MaKCHMAIIbHOTO M MUHMMAILHOTO 3JIEMEHTOB,
HAXOSIIMXCS Ha T1aBHOW JIMaroHaIu

B matpurie A(6; 6) HaiiTh POM3BEICHUE KOJMUYECTBA HEUCTHBIX UH-
ces1 2-T0 cToJI0IA M KOJIMYECTBA MOJIOKUTEIBHBIX YHCeT 3 CTPOKU
Haiit KoJTM4ecTBO OTPUIIATEIHHBIX HEKPATHBIX 3 3JIEMEHTOB
Haiitu pa3HoCcTh MakCMMalbHOTO U MUHHMAJIBHOTO 3JIEMEHTOB,
27 HAXOJSIIMXCS Ha MOOOYHOW JUaroHaiu

Haiitn MakcMaabHBIN 3JIEMEHT 2-0M CTPOKU M KOJMYECTBO YET-
HBIX DJIEMEHTOB 5-T0 cTosoIa MaTpuilsl A(5; 5)

Haiitu npoun3sBeieHne MOJ0KUTEIbHBIX HEYETHBIX JJIEMEHTOB
Haiitu Momynb pa3sHOCTH CyMMBI YETHBIX U MIPOU3BEACHUS HEYET-
28 HBIX 2JIEMEHTOB MaTPUIIbl, HAXOSIINXCS Ha TNIABHOW JWAarOHAIH
B marpunie A(6; 6) HaliTH MPOU3BEACHUE CYMMBI YETHBIX YUCEN
3-eif CTPOKM M CYMMBI OTPULIATENBHBIX YHcen 1-ro ctondia
Haiiti cymMmMy OTpUIIATEIBHBIX HEYCTHBIX DJICMCHTOB

Haiitu Momynb pa3sHOCTH CyMMBI YETHBIX U MPOU3BEACHUS HEUET-
29 HBIX JIEMEHTOB MaTPUIIbl, HAXOJSIINXCS HA MOOOYHOM JUaroHaIu
Haiitn npousBeneHre CyMMBI MOJOKUTEIBHBIX yncen - cTpo-
KH Ha CYMMY YE€THBIX Yucell 2-ro ctosoia Matpuisl A(5; 5)
Haiitn nmponsBeieHne OTPHUIATEIBHBIX YETHBIX 2JIEMEHTOB

Haiitu mpousBeneHne MakCHMalIbHOTO SJIEMEHTA TJIAaBHOW Oua-
30 TOHAJIM Ha MUHUMAJIBHBIA DJIEMEHT II0OO0YHON qUaroHaIu

B matpunie A(7; 7) HaliTH pa3HOCTH KOJUYECTBA OTPHUIATEIBHBIX
qricel 2-0i CTPOKH U KOJIMYECTBA HEUETHBIX Yucen 3-ro cTondia

6.4 KonTpoJsbHbIe BONIPOCHI

1 Ilonstue matpuibl B s3bike C++.

2 Kak opranuzyercst UHIEKCUPOBaHUE YMCIOBBIX MACCUBOB B si3bike C++7?

3 B kakoii ouepenHOCTH W KakK MPOUCXOJUT 3aIlOJIHEHHE MAaTPHIIBI
Ha si3pike C++?

4 YcnoBusi CENEKTUBHON 00paOOTKH 2JIEMEHTOB MaTPHIIHI.

5 VcaoBus 06pabOTKH JIEMEHTOB CTPOK, CTOJIOIIOB U THArOHAICH MaTPHUIBL.

6 C momoIipio0 KakuxX BHU3yaJbHBIX KOMIIOHEHTOB MOKHO CJENaTh BBO/I
Y BBIBOJ] AJIEMEHTOB MATPHUIIbl B PYYHOM PEKUME?

7 CBolicTBa KOMIIOHEHTA DataGridvView.

8 Cxompko TOTpeOyeTcss omepaTopoB MUKIA (KaKWX) NJIsS BBIBOJA dJIE-
MEHTOB MAaTPHIIBI B KOMIIOHEHT DataGridview?
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7 IABOPATOPHASA PABOTA 7. U3YUYEHHUE
BEPOATHOCTHBIX AJI'OPUTMOB

Hean: Mcnonb3oBaHWE HAKOIUIEHHBIX 3HAHWHM JJIsl PEUICHUS MpaKTHYe-
CKOM 3ajauu: npuMeHeHue Mmeronga Monte-Kapio nig onpeneneHus miomann
TJIOCKOH (DUTYPBL.

7.1 TeopeTnyeckue cBegeHUS

Merong Monte-Kapio (cTaTUCTUYECKMX UCIBITAaHWUK) — 3TO OJHMH U3 Me-
TOJIOB CTATHUCTUYECKOT'0 MOJEIMPOBAHMS, OCHOBAaHHBIM Ha KHOEPHETUYECKOI
UJee «UEpPHOro siuKa». «YepHbId SIIUMK» 03HAYaeT TaKyl CUCTEMY, KOTOpas
M3Yy4aeTCsl C MOMOIIBIO COIMOCTABJICHUS] BO3JACUCTBUM HA €€ BXOJIbl U PEAKLMU
Ha €€ BBIXOJbl 0€3 aHanMu3a MPOUCXOAUINX B HEll mpoueccoB. OH MpUMEHSETCS
B T€X CJIy4asX, KOrja MOCTPOCHUE AaHAIUTUYECKON MOJIENIU SIBIIAETCS 3aTPyIHU-
TEJTbHBIM W HEBO3MOXHBIM.

Cwmbicnt Metoga MonTe-Kapiio cocTouT B TOM, YTO UCCIEAYEMBII IIpoliecce
MOJENHUPYETCS MTyTEM MHOTOKPATHBIX MOBTOPEHUN €0 CIIyYalHbIX peatu3alnii.
Enunnunblie peann3anuu Ha3bIBAIOTCA CTATUCTUYECKUMU UCTIBITAHUSIMHU.

Meron Monre-Kapro gacto ucnonb3yercst Ui pereHusi PU3n4ecKux u Ma-
TEMaTUYeCKUX 3a/a4 (HarpuMep, J1JIsl BHIYMCIICHUSI JBOMHBIX U TPOMHBIX MHTETPAJIOB)
C UCIIOJIb30BaHUEM BEPOATHOCTHBIX MEXAHM3MOB. B pamMkax 3Toro Meroaa CTpoUTCs
BEPOSITHOCTHAS MOJIEITh, COOTBETCTBYIOIIAs MaTEMaTUIeCKON Wi (PU3MUECKOi 3a/1a-
4e, Ha Hell peanmsyercs citydaiiHas BbiOopka. /{11 opranuszamu cirydaitHoil BBIOOD-
KH UCHOJB3YIOTCS CHEHUAIbHbIE TOANPOrPAMMBI — T'€HEPATOPHI MCEBAOCTYYaliHbIX
yrcell. Yem Oolibliie BBIOOPOK, TEM TOYHEE MOITy4aeMblil pe3yibTaT.

B mpumepe mnpou3BOAWUTCS BBIYHMCICHHE IUIOMATU TUIOCKOH (UTYPBI,

OrpaHUYECHHOM KBaJIpaTOM, BEPIIMHBI KOTOPOro mpescraBieHbl Toukamu (100,
100); (100, —100); (-100, —100); (-100,100) (cm. puc. 7.1).

Y4 100

Y
-100 é A 100
&

2

-100

Pucynok 1.1 — IIpumep gpucypol 015 Haxodxcoenus niowjaou
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OuyeBuaHO, 4YTO IUIOMAAL Takoro kBajaparta paBHa 40000. B oOnacte
KBajipaTa ciydailHeIM oOpa3zom momeriatroTcss N Touyek, U3 KOTOpbIX N monaayT
Ha IJI0CKYI0 purypy, a m = N —n — Oyayr u3BHe. Torna miomaas Gurypsl jier-

i) s, =g
KO BBIYUCIICTCA 110 (DOPMYIIC due = 7

ue N K8 9

rae S, =40000 — mIomaab KBajapara,

K

BHYTPH KOTOPOI0 pa3Melaercs Qurypa.

[Ipaktuuecku meron Monre-Kapno B gaHHOM ciydae peanusyercs cie-
AYIOIIUM 00pa3oM: B LHUKJIE C MOMOILBIO T€HepaTopa MCEeBAOCTYyYalHbIX YUCEN
reHepupyeTcs /1Ba ciiydalHbIX uuciia B npegenax oT —100 mo +100, koropsie
TPAKTYIOTCA KaK KOOPJIMHATHI TOUYKM HA TUIOCKOCTU B mpenenax kBaapara. [loj-
CUHMTHIBACTCS KOJIMYECTBO N TOYEK, KOOPAWHATHI KOTOPHIX YAOBIIETBOPSIOT
YCIIOBHIO TIOTAJIaHUs B PUTYDY.

Jlist onpeneneHus OmMMOKN BBIYMCIICHUST PACCUUTHIBACTCS peanbHas TUIO-
maab urypsr Sp. OTHocuTenbHas omMOKa (B MPOICHTAX) OIPEACNIeTCs
o ¢opmyiie:

S —§
A%:“’S—"’MOO%.

p

EcrectBeHHO, Takoe oOmpenencHue IMOIPEIIHOCTH  JIENIaeTCsl  TOJIBKO
JUIsL AEMOHCTpaluu TouyHoctu meroaa Moure-Kapno. IIpu peansHOM ero npu-
MEHEHHH PeajbHYI0 IIomaab GUurypsl Sp HalTH HENb3s, TaK KaKk B MPOTUBHOM
clIlydae He3a4eM MCIoJb30BaTh Meto Monre-Kapio.

7.2 Ilpumep BbINOJHEHUS PadOTHI

Metonom Monte-Kapio onpenenuTs miomaas GUrypbl, 1300pakeHHOM
Ha puc.7.2. Beraucauts (pakTHUECKyIO IUIOMIAlb U CPABHUTH €€ C PacUETHOM.
OnpenenuTs OTHOCHTENBHYIO IOIPEMHOCTh. OIpenenuTs COCTaBHBIE YACTH
rpaHull (pUrypsl.

¥
A 100

-100 100

-100

Pucynok 1.2 — [Ipumep gpueypul 0151 Haxoxcoenus niowaou
memooom Moume-Kapno
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X0/ BbINOJIHEHHUA
1 Omnpenenuth COCTaBHBIC YAaCTH TpaHUIl GUTYPHI: U3 (PUTYpPHI HA PUCYH-
K€ MOHO CJI€JIaTh BBIBO/I, YTO €€ IPaHUIIA COCTOUT U3 TPEX JIMHUM:

— momyokpyxHocTH (paguyc 100) y =+/10000— x° ~100< x <100;
— otpe3ska npsimont Y= —0,5(x + 100), —100< x <100;
— BepTUKAIBLHOTO oTpe3ka X = 100 -100<y <0.

2 Omnpenenuth pacdyeTHyro miomanb ¢urypsl. M3 pucyHka BHIIHO, YTO
OHAa COCTOMT M3 IBYX QuUryp: noiykpyra paguycom 100 u npssMoyroiabHOro Tpe-
yronpHuKa ¢ kateramu 100 m 200. 3nauut, obmas 1wiomanas GUTYpHl paBHA:
Sp = 10000-7/2 + 10000.

3 Boiitu B cpeny Visual Studio 2010.

4 B oxue Co3nars IIpoekT crnenyet pa3BepHyTh y3en Visual C++, oOpa-
TUTHCS K MYHKTY CLR W Ha LEHTPAJIbHOUN MaHENH BBIOpPATh I[Ipmioxenme Win-
dows Form.

5 3arem B none peaakropa Ums (rae mo ymonyaHuto uMmeercs <BBeaute
UMs>) CIIEAYET BBECTH MMs NpoekTa, Visual Lab7. B none PacnoJioxenue
MO>XHO YKa3aThb MYTh pa3MENICHUs MPOEKTa WU BBIOpaTh MyTh pa3MeEllECHUS
nmpoekTa ¢  nomompblo  KiIaBumu  (kHomku) — O030p  (Hampumep,
N:\CIN\2_trim\Lab7).

6 Jns dbopmbl M3MEHHTH 3HAUEHUE CBOMCTBA Text,3aHECS, HAINPHUMED,
cienymwolue aaHubie. «Botnonnun cmyoenm epynnvt 3CA-11-1 Heanos I1. A.
Jlabopamopuan paooma 7».

7 IlomecTuth Ha POpMy KOMIOHEHT Chartl. C MOMOIIBIO CBOKCTBA An-
chor NpuBsI3aTh KOMIIOHEHT KO BCeM CTOpoHaM (opMbl. KomnoHeHT Chartl
JIOJKEH 3aHUMAaTh MOYTH BCIO 001acTh (OpMBI M MPU U3MEHEHUU Pa3MEpOB
¢opmbl OyAyT, COOTBETCTBEHHO, MEHATHCA M €ro pa3Mepbl. JTO HE JIYUIIHM
Croco0 MPUBSI3KU pa3MepoB rpaduka K pazmepam (opMbl: BOZMOKHBI HCKaKe-
HUSl mponopuuii (urypsl 1mo BeicoTe M wmupuHe. Jlyumie nenars nepepacuer
pa3MepoB KOMITOHEHTa Chartl B 00paboTyuke cOObITHSA Resize (M3MEHEHHUE
pa3MepoB) AJid popMbl, Ha3HayYask OJUHAKOBBIN pa3Mep Kak IO BbICOTE, TaK U MO
HIUPUHE, ONPENEIIssl AJIsl STOr0 MUHUMAJIbHBIN U3 Pa3MEpPOB IOCTYITHOM KIHEHT-
CKOM 00JIaCTH 1O BBICOTE WM IIMPHUHE (3apaHee ONPEAeInTh, KaKylo MO BbICOTE
00J1acTh 3aHMMAIOT OCTAJIbHBIE KOMIIOHEHTHI, pa3MeliaeMbie Ha popme).

8 Pasmectuth Ha hopMe psiJ KOMIOHEHTOB (5 KOMIIOHEHTOB TextBox, 5
KOMIIOHEHTOB Label, 3 KOMIIOHEHTa Button U OJMH KOMIOHEHT Chart) s
OTOOpaKEeHUS Pe3yJIbTaTOB padOTHI (HampuMep, Kak mokazano Ha puc.7.3). [lpu
ATOM, UCHOJIb3Yysl CBOMCTBO Anchor (IPUBS3Ka K POJUTEIHLCKOMY KOMIIOHEHTY),
MPUBS3aTh KOMIIOHEHTHI, PACIIOIOKEHHBIE CJIEBA K JIEBOMY Kparo (pOpMBbI, a pac-
IIOJIO’KEHHBIE CIIpaBa — K npaBomy. Knonku «@uzypa», «Pacuem» n «Bvixoo»
HYKHO MPUBS3aTh K HIDKHEMY Kpato. [Ipu nu3amMenenun pazmepoB (HOpMBI Jrydliie
JieNIaTh epepacyeT LMPHUHbI KHOMOK, TOTJ1a OHU OyayT MPONOPLUHUOHAIBHO YBe-
JUYUBATBCS, OCTABasICh «IPHUBS3AHHBIMU» K HIDKHEMY Kpaio ¢dopmbl. Dopma
OyJeT UMeTh BUJ MPUMEPHO Kak Ha puc. 7.3.
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% Beinonumn crygent rp. 3CA-11-1 MeaHoe 1.A. fla6. pa6. 7 E]E|

. / A
-150+ u 1
-100.006103515625 -0.008103515625 99 993896484375

-50.006103515625 49.993896484375 0

1 2 3 4 5 6

~
o

CKOMbKO TOYeK?
CKOMBbKO TOYEK?

Touex BHyTPM Mrowaas gvrypa
Touex Hapy#a1 MorpewHocTe, % Touek ymou I:l TR, 2 I:l
Touek Hapysu I:l Morpewnocte, % I:l

Purypa ] [ Pacuer I [ Brixon ]
Purypa ] [ Pacuet ] [ Buxog I

7)) 0)

a — Ha omane npoekmupoeaHusl, O — nocie 8bINOJIHEeHUs pacuema

Pucynoxk 7.3 — Obwuii 610 ucxoornoti ¢hopmol

9 Jlns KOMIIOHEHTOB TextBox2, TextBox3, TextBox4 M TextBoxb5
B CBOMCTBE ReadOnly (TOJBKO YT€HHE) NPUCBOUTH 3HAUYECHHE true, 3aIpeEIIato-
€€ IMOJIb30BATEN0 3aHOCUTh B KOMIIOHEHT Kakue-1n0o JaHHble. Jljis KoMIio-
HEHTAa TextBox1 JaHHbIE OyIyT BBOAUTHCS C KJIABUATYPHI C MOMOILBI KOMIIO-
HEHTa TextBox. B CBOWCTBa Text 3TOr0 KOMIIOHEHTA BBECTH 3HAYECHUE
«10000» — 3HaueHue MO yMOTYaHUIO. DTO 3HAUYCHHE OyAET MOKa3bIBATHCS MPHU
3alycKe NPWIOKEHUS Ha BhIMOJHEHUE. [Ipu BBIMOJIHEHUH TPUIOKEHHUS €ro
MOXHO OYJI€T 3aMEHUTD JIPYTUM.

10 Yepes CBOMCTBO Series KOMITOHEHTa Chartl BBI3BaTh OKHO Pemax-
Topa kxosymexuym Series. J[00aBUThH Series s OTOOpakeHUs TpaHull] Hu-
rypsl (110 KOJTUYECTBY COCTaBHBIX YacTe KOHTypa (urypsl). B ucxogHom mpu-
Mepe — Tpu rpaduka. Tun rpadukoB BbIOpaTh Line (JMHUS) WK Spline (1O-
mununust). L{Bet rpadukoB B34Th 0quHAKOBbIN. J[00aBUTH elle 1Ba Series TUNA
Point (TOYKH) JUIsl IEMOHCTPAIMU CIIYYalHBIX TOYEK (BCErO MOJIKHO OBITH IS
JAHHOTO MpuMepa S5 Series). BbiOpaTh 0 CBOEMY YCMOTPEHHIO LIBET 3TUX TO-
4yek, pazmep Mapkepa OonpeaeinTb paBHbIM 1.

11 B 00BEKTHOM KOJI€ CO3/I1aBaEMOI0 IIPOEKTa J00aBUTh MPUCOEIUHEHNE

OMOINOTEK:
#pragma once
#include <cmath>
#include <stdlib.h>
#include <time.h>
#define USE MATH DEFINES
#include <math.h>
12 B pasnene using mo0aBUTh CTPOKY:
using namespace System::Windows::Forms::DataVisualization::Charting;
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13 Cnhenath OBOMHOM IMIETYOK JIEBOM KHOIKOW MBIIIH IO KHOTIKE «Duzy-
pa», IpU 3TOM B KOMIIOHEHTE Chartl pucyercs KOHTYp ¢urypsl. Kaxnas co-
CTaBHAs 4acTh (MX TPH) pHCyeTcs B cBoel cepuu. IIpyu oToOpakeHUHW OHH CO-
MpUKacaloTCs APYT ¢ APyroM, oopas3ys eAuHbIN KOHTYp. BCTaBUTh B 3arOTOBKY
KOJIa CJIIEAYIOINNA KO TPOTrPaMMBbl:

Series” plotl = chartl->Series[0];
Series” plot2 = chartl->Series[1l];
Series” plot3 = chartl->Series[2];

double vy, x;

// Pucyem eepxnioro uacmo ueypvl — nonyoxpyscnocms paouyca 100
for (int 1=-100; 1i<=100; i++)

{ x=1;

y=sqrt (10000-x*x) ;

plotl->Points->AddXY (x, V)

}

// Pucyem emopyro uacmo - Hakionuyio npsamyio y=-0,5(x+100)
for (int 1=-100; 1i<=100; i++)

{ x=1;

y==0.5* (x+100) ;

plot2->Points->AddXY (x, V)

}

// Pucyem eepmukanvuyro npsamyro X=100.

for (int 1=-100; 1i<=0; 1i++)

{x=100;

y=1i;

plot3->Points->AddXY (x, V)

}

14 Bech pacder BbINOJHSIETCS B 00paboTunKe Iie/iuka Ha KHomnke «Pac-
ye». C MOMOIIBIO TeHEpaTOpa MCEBAOCTyYaliHbIX YUCeNl rand T€HEPUPYIOTCS
Mapbl MCEBAOCIYYAWHBIX YHUCEN, KOTOPBIE TPAKTYIOTCS KAK KOOPAWHATHI CITY-
YailHOW TOYKM BHYTPH KBajpaTa. Touku oTOOpa)kaloTcsi Ha dKpaHe B CEpHsX
TUMA Point (TOYKM) KOMIOHEHTA Chartl. OJTHOBPEMEHHO UJET MOJICUET KOIU-
YecTBa TOUYEK, MOMAaBIIUX B 00J1acTh M HE monaBiux. [1o 3aBepiienun mpoiiecca
rE€HEpalMu CIyYalHbIX TOYEK OCYIIECTBIIETCA pacdeT UToros. s srtoro cue-
JIaTh JBOWHOM IIETYOK JIEBOW KHOMKOW MBIIIHU MO KHONKE «Pacuem»» U B TONY-
YEHHYIO 3arOTOBKY KOJ/Ia BCTABUTh CIEAYIOMINI KOI:

Series” plotd4 = chartl->Series|[3];
Series” plotb chartl->Series[4];
int T vn, T za, n;
float x, y, S fig, S r,er;
// Ouuwaem epaghuxu (mouxu) ons nposedenus nosmopHo2o Pacuema
plotd4->Points->Clear () ;
plot5->Points->Clear () ;
if (textBoxl->Text!="")
{

// 3anpawusaem Koauuecmeo mouex
n = Convert::ToInt32 (textBoxl->Text);

// Ouuwaem cuemuuky moyex
T vn = 0; T za = 0;
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for (int i=1; i<=n; i++)

{

// enepupyem napy cayuaiinwvix yucen u mpaxkmyem ux Kax

// KOOpOUHAmMbl CIYYAUHOU MOYKU

x = rand()%201-100;

y = rand()%201-100;

// [Ilposepsiem, Kyoa nonadaem mouxa: 6Hympsv hueypsl Uil 8He ee.
// B 3asucumocmu om amozo evibupaem yeem mouku.

// Kpome moeo, 6edem noocuem omoenbHo BHEUHUX U BHYMPEHHUX MOYeK
if

(((x*x+y*y<=10000) && (y>=0)) | | ((y<0) && (x<=100) && (y>=-0.5* (x+100))))
{ plot4->Points->AddXY (x, y); T vn++;}
else

{ plot5->Points->AddX¥ (x, y); T zat+;}
}

Il Konuuecmeo mouex snympu gpucypol
textBox2->Text = Convert::ToString (T vn);

Il Konuuecmeo mouex sne gpueypol
textBox3->Text = Convert::ToString (T za);
// Ilhowaow gueypwl, onpedenennas no memooy Moume-Kapno
S _fig = 40000*T wvn/n;
//lnowaows peanvnas
S r= 10000+M PI*10000/2;
Il Owubka
er = fabs(S r-S fig)/S r*100;
textBox4->Text = Convert::ToString (S fig);
textBox5->Text = Convert::ToString (er);
}
else MessageBox::Show( "BBemure koamuecTBO TOouek", "Oumbka
BBOIA IaHHHX",
MessageBoxButtons: :0K, MessageBoxIcon::Exclamation );
}
15 AnanorudHo sl TpeTbeil KHONKH «BpIXom» crenaTe JBOMHOM IIel-
YOK JICBOM KHOIKON MBIIIN U BCTaBUTh B 3arOTOBKY KOJI, KOTOPBIM OyJeT Mmpo-
W3BOJUTH BBIXOJI U3 MPOTrpaMMbl (yKe HEOJHOKPATHO MCTOJIb30BAJICS B MPEbI-
TyIUX J1a0OpaTOPHBIX paboTax).

7.3 Pabouee 3aganue

CocraBuThk nporpamMmy i onpeneneHus MeronoM Monrte-Kapio miio-
Q1M 3alITPUXOBAaHOM Gurypsl. Bus Gurypsl, B 3aBUCUMOCTH OT BapUaHTa, BbI-
Opath 13 TabauIkl 7.1 (BEIOOP MITOCKON (UTYpPHI BBITIOJHSIETCS CIEIYIOMMNM 00-
pa3zom: BapuaHTt 1 — a, Bapuant 2 — 0, ..., Bapuadt 12 — M; Bapuant 13 — a, Ba-
puant 14 — 0, ...BapuaHT 24 — M; BapuaHT 25 — a; BapuaHT 26 — O, ...BapuaHT
36 — M). Beruncnute (pakTUYecKyro MIOMaAh U CPAaBHUTH €€ C PACUETHOM.
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Tabauya 7.1 — Buowl niockux gueyp

A y Ya 100
100
-100 100
> X
% |
-100
-100
a) 6)
y y
A 100 100
-100 % 100| -100 100
X
-100
8) 2)
4 100 4 100
-100 / 100 -100 100
-100 -100
0) e)
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IIpooonscenue madbauywl 7.1

y y
100 A
100
-100 100
-100 100
X
-100
-100
) 3)
y y
4 100 100
100 |7 100
> -100 100
/ X X
-100
-100
u K)
J 100 g
. 100
-100 100 50 % 50
X
-100
-100
) M)
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8 IABOPATOPHAS PABOTA 8. PABOTA C IUAJIOI'OBBIMHA
OKHAMM. CO3JAHHUE OIIEPAIIMOHHOI'O MEHIO

Ilesb: HayduTHCS CO371aBaTh ONMEPAIIMOHHOE MEHIO (DOPMBI, UCIIOIB30BaATh
nuanoroBbie okHa: FontDialog, ColorDialog u SaveDialog aus pado-
THI C JAHHBIMU U TIepeadyu UX B TEKCTOBBIC (DailIbl.

8.1 TeopeTnueckue cBeaeHUsI
8.1.1 Ilonamue onepayuonno20 menio

[Ipouecc nHaAMBHIYaIbHOW HACTPOUMKHU Tpaduueckoro uurepdeiica mnoib-
30BaTeNsl B COOTBETCTBHM C MOTPEOHOCTSIMU KOHKPETHOTO MPHIOXKEHUS Tpe-
noJjlaraeT JA00aBJIE€HUE CTAHAAPTHBIX JIEMEHTOB YIPABJIEHUS W JOMOJHUTENIb-
HBIX (hOpM, a TaKKe HACTPOUKY UX CBOMCTB.

YrtoObl 100aBUTH DIIEMEHT yIpaBleHUs MenuStrip (onepayuonuoe me-
HI0) B BEPXHIOIO 4acThb (JOPMBI, CHayalla Hy>)KHO €ro BeIOpaTh B OKHE [laHesin
BJIEMEHTOB, a 3aT€M CJIeNIaTh WEIYOK 0 opMe, Ky/la ero Hy>KHO TIOMECTHUTH,
B BEPXHEH YacTU KIMEHTCKOW 00JacTH OKHa npuiokeHus. CieBa HaJ JEeMEH-
TOM YIIPaBJIEHUSI O0TOOpa3urcs HeOombiias crpenka. lllemyok Ha Hel nmpuBeaer
K OTKPBITHIO BCIUTBIBAIOIIETO OKHA, MOKAa3aHHOTO Ha puc. 8.1.

MenuStrip Fapaun

BreapuTe B ToolStripContainer

BCTaBWTE CTEHASPTHRIE SNEMEHTEI
RenderMode: | ManagerRenderMode b |
Dodk: |Ta|:| “ |
GripStyle: | Hidden w |

[Npaexka 3NeMeHTOE. ..

Pucynok 8.1 — Oxno MenuStrip zaoauu

[lepBblil 371EeMEHT BO BCIUIBIBAIOIIEM OKHE MenuStrip 3amaun (3agauu
CTPOKH MEHIO) BHEIPSIET CTPOKY MEHIO BHYTPb AJIEMEHTA YIPaBIEHUS Tool-
Strip Container 3apaum, NPECAOCTABIIAIOIICIO IIAHCIM, PACIIOIOXCHHBIC
BJIOJIb BCEX YETHIpEX CTOPOH (OPMBI, U LEHTPAIbHYIO 00JacTh, B KOTOPOIi
MOYKHO TIOMEIIATh APYrod dJIeMeHT yrpasieHus (puc. 8.2).

MenuStrip Fapaun
| BHeapuTe B ToolStripContainer

BCTaBWTE CTAHAAPTHBIE 3NEMEHTEI

RenderMode: | System v |
Dock: |Tu|:| w |
GripStyle: | Visible P |

MNpaeka 3NeMeEHTOE. ..
| |

Pucynok 8.2 — Oxkno ToolStrip Container 3amaum
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Bropoii sanemenT «Bredpums cmanoapmmble 31eMeHmbly TeHEPUPYET ue-
TBHIPE CTAHAAPTHBIX 3jieMeHTa MeHto: Daun, [Ipaska, Cepsuc u Cnpaska, co-
JieprKalle CIUCKA COOTBETCTBYIOIIUX IMYHKTOB MEHIO. B To ke Bpems, 100aB-
JICHUE HTOT0 MEHIO MPEIOCTaBIseT TO MPEUMYIIECTBO, YTO MeHIO Datin OyaeT
coZiepKaTh MYHKT Bsix00, MO3BOJISIIOIIMKA 3aKpbIBATh MPUIOKEHUE. DIIEMEHT
RenderMode TMO3BOJISIET BBIOMpATh CTUJIb M300PAKEHUSI CTPOKU MEHIO, U JJIA
HEro MOXKHO OCTaBUTh 3HAU€HHE, BBIOpaHHOE MO ymoidaHuio. Ommust Dock
(Cmuixoska) O3BOJISIET BBIOMPATh CTOPOHY (HOPMBI, K KOTOPOM OYAET MPUCTHI-
KOBaHa CTPOKa MEHIO, WJIM K€ OCTABJISTh CTPOKY MEHIO B OTCTHIKOBAHHOM CO-
crogsHuM. Onuusi GripStyle ONpeaensieT BUAMMOCTb PAMKHU ISl IEPETaCKH-
Banust meHro. B Visual Studio 2010 cTpoku MeHI0 cHaOXeHBI BUAMMBIMH PaM-
KaM# JJI TiepeMenienus. BeiOop mocienHei onun Mpaska 3JeMeHTOB IMPH-
BOJUT K OTOOPaKEHHUIO JMAJIOTOBOTO0 OKHA, B KOTOPOM MOKHO U3MEHSThH CBOM-
CTBa CTPOKH MEHIO MJIH JIFOOBIX €r0 JIEMEHTOB.

Uro0Obl 100aBUTh MEHIO, HY>)KHO BBECTHU TEKCT MEHIO B IOJIE CTPOKU Me-
Hto. Hanpumep, &Coxpanums oannvie mabauyel 6 ¢hatin. CumBon & mnpeie-
CTBYET CHMBOJTY, BBIMOJIHSIONIEMY POJIb KJIABUIIW OBICTPOTO JOCTYyNA JJisl JaH-
HOr'0 3JIEMEHTa MEHIO, TaK HalpuMmep, KiaBuaTypHas koMmOuHarms <Ctrl+S>

CIIy’)KUT KOMOUHaIuen OpicTporo Aoctyna K MeHio Coxpanums O0anHvle maobau-
ywl 6 aiin (puc. 8.3).

8 Form1

5 Bun  Boixod | BsognTe soeck

Q CoXpaHWTb AaHHIE Tabnuusl B daiin Cirl45

Beixon

Pucynok 8.3 — Oxno 6 npoyecce paspabomku meHo

Mento @aiin Oyaer conepxkath aBa nmoaMeHro: Coxpanums 0anHble mao-
auysl Gaiin 1 Bvixoo, ogHAKO MIETYOK MO KKIOMY U3 HUX OyIeT TeHepUpPOBaTh
coObITHe. JlocTyn K CBOMCTBAM MEHIO MOXHO TOJIYYHTh, IIENIKasi MPaBOW KHOTI-
KO MBIIIM Ha 3JIEMEHTE yIpaBicHus B Gpopme (Hampumep, NyHKT Merio) U BbI-
Oupasi U3 KOHTEKCTHOTO MEHIO IMYHKT Ilpasxa DropDownItems. B pe3ynbraTe
OTKPOETCSI JTMAJIOrOBOE€ OKHO Pedakmop Konnexyuu sjiemMeHmos, TMOKa3aHHOE
Ha puc. 8.4.
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Pegaktop konnexkummn anementos (dainToolStripMenultem.DropDownltems)

BuibpaTh 3nemMeHT M A0baBUTE B CMCOK HIDKE:

Menultem

YneHbi:

v| [ Jobasute ]

[E] ToolstripDropDownMenu
[ toolstripseparator
coxpaHMTEToolStripMenul tem
| toolstripSeparator 1
| toclstripSeparator2
eeixon ToolStripMenultem

] (] +

ToolStripSeparator

Bl =

toolStripSeparator

E Buewnwi B
BadkColor
ForeColor
RightToleft

B Oannme

(ApplicationSettings)
Tag

E Maker
Alignment

Margin
MergeAction
Mergelndex
Overflow

Fadding

Size

[1 control
[ controlDark
Mo

Left
0;0;0;0
Append
-1
AsNeeded
0;0;0;0
302; 6

>

b

[ ox

][ OTMeHa ]

Pucynox 8.4 — Oxno pedaxmopa xonnexyuu 21emMeHmos

Br16op B 71€BOI maHenu AMAIOrOBOIO OKHA MUMEHH, COOTBETCTBYIOIIETO
MeHI0 Daiin, IPUBEAET K OTOOpPaKEHHUIO €ro CBOMCTB Ha MpaBoi nanenu. [locne
ATOr0 MOKHO M3MEHUTH 3HaueHue cBoiictBa (Name). Ha puc. 8.4 npencraBieHo
JMAJIOrOBOE OKHO MOCJI€ BHECEHUSI M3MEeHEHUH. [IpenmyIiiecTBO NCIOIb30BaHHUS
ATOrO JUAJIOTrOBOI'0 OKHA COCTOUT B TOM, YTO OHO IMO3BOJISIET paboTaTh CO BCEMHU
AJIEMEHTaMH CTPOKH MEHIO, HACTpaunBasi MX CBOMCTBA JOKHBIM 0Opazom. Kpo-
M€ TOT0, OKHO IO3BOJISIET JI00aBJSATh HOBBIE DJIEMEHTHI B CTPOKY MEHIO WU U3-
MEHSITh TIOPSIIOK OTOOPaKEHUs MyHKTOB.

Hogble aemMeHThl MEHIO MOKHO JJOOABIIATh, UCTIOIb3YS AUATIOTOBOE OKHO
Peoaxmop konnexyuu asnemenmos, nokazannoe Ha puc. 8.4. Jlns sToro mocra-
TOYHO BBIOpaTh MEHIO (WJIM CTPOKY MEHIO), KOTOpoe TpeOyercss 100aBUTh,
U IIEJIKHYTh Ha KHOTIKE /[obasumb. Kpome TOro, ¢ TOMOIIbI0 aHenu Pedakmop
MO>XHO paboTaTh HEMOCPEJICTBEHHO CO CTPOKOI MEHIO.

Uto0bl 100aBUTH 3JIEMEHTHI B MEHIO, HY)KHO IIETKHYTh Ha HEM B CTPOKE
MEHIO. 3aTeM IIEIKHYTh Ha PACIOJIOKEHHOM MOJI HUM 3JIEMEHTE MEHIO U BBECTH
HY)KHBI TEKCT. J[JI1 3TOTO 2yieMeHTa MOYKHO TakKe J100aBUThH KIIABHUIILY OBICT-
poro noctymna. Jjis 3Toro norpedyercs MEeIKHYTh Ha CTPEIKE BHU3 B KOJIOHKE
3HAYEHUSI CBOMCTBA ShortcutKeys, B PE3YJIbTATE YErO OTKPOETCSA CIHMCOK, IMO-
Ka3aHHbBIN Ha puc. 8.5.

BoiOparh knaBuily Wi KIaBUIIU-MOIU(PHUKATOPHI, YCTAHOBUB COOTBET-
cTByromue GhJaaxku, U BHIOpaTh KJIABUIIY OBICTPOro AOCTYIIAa U3 pacKphIBaIOIIle-
rocsi CIUCKa. 3HaYEHUs CBOMCTBA ToolTipText MO3BOJISET BBECTH TEKCT, KOTO-
pBIi sSIBIsIETCA MOACKA3KOW MPU HABEJIEHUM KypcOopa MBIIIKA HA MYHKT MEHIO.
YcraHoBKa 3Ha4YEHUsSI CBOMCTBA AutoToolTip, PACMOI0KEHHOIO B HAYAJIbHON
YaCcTH CIIMCKA, PaBHBIM True, MPUBEAET K OTOOPAKEHUIO MOJICKA3KH, TEKCT KO-
TOpOH OyJIeT COBMAJATh C TEKCTOM dJIeMEHTa MEHI0. Eciu e 0cTaBUTh 3TO 3HA-
YEHUE PABHBIM False, B KaU€CTBE TEKCTa MOJCKA3Ku OyJeT UCIOJIb30BAHO 3HA-
YEeHHE CBOWMCTBA ToolTipText. YCTaHaBIMBas 3HA4YE€HUE CBOMCTBA Show-
ShortcutKeys, MOKHO TaKXe YIPaBIATh OTOOpaKE€HHEM KOMOWHAIIUU KJIABMIII
OBICTPOTO TOCTYIIa BMECTE C TEKCTOM 3JIEMEHTa MEHIO.
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Pepaktop konnekumm snementoe (daknToolStripMenultem. DropDownltems)

BeIBpaTh 3NEMEHT 1 AoDEEMTE B MCDK HUDKE: ToolStripMenultem  soixoaToolStripMenultem
| Menultem v| [ Hobasuth ] gg; ‘%L |3
YneHoi: DoubleClidEnabled False ~
[l ToolstripbropDownMenu Enabled True

| toolstripSeparator s ToolTipText

= coxpatuTEToolStripMenultem Visible True

| toolstripseparator 1 B Npoexruposanme .

| toolstripSeparator2 (MName) ebuixonToolStripMenult:

= — GenerateMember True

=} ecixoaToolStripMenultem : :

Modifiers Private
E Npouee

Shortcutkeys Nene w

Showshor to
E Cneumans

Accessblepd L Gt [ shift [ Alt

AccessibleNg  Knasmwa:

AccessibleRd |

MogudukaTopb::

v (eoc ] ||
)

Pucynox 8.5 — Oxkno 01 uzmenenus KomouHayuu Kiaguul 6b1Icmpo2o 00Cmyna

8.1.2 Oopabomuux coovimuii 011 371eMEHMO8 ONEPAUUOHHO20 MEHIO

Haunewm ¢ co3nanust pyHkuun o0paboTynka COOBITHUS JIJis DJIEMEHTa Olle-
parmoHHOro MeHto daiis. JIBOMHOW MIETYOK HA 3TOM BJIEMEHTE MEHIO CO3/IaeT

CIeNYIOMINHI KO 00paboTYMKa COOBITHS:

private: System::Void ®amnnMenultem Click(System::0bject” sender.
System: :EventArgs” e) {}

B sTom ckenere oOpaboTurka Teno (yHKIIMU HE COJAEPKUT HUKAKOTO KO-
na. IlepBpiil mapaMeTp — AECKPUNTOP, CCHUIAIOIINICS HA 3JIEMEHT YIPABJICHHUS,
BBIIABIINI COOBITHE, @ BTOPOM apryMEHT NpeloCcTaBiIsieT HHGOPMALIMIO O CAMOM
coObITUU. THUI MEPBOro apryMmeHTa COOTBETCTBYET THUITY AJIEMEHTa yNpaBJICHUs,
MHULMAPOBABUIETO COOBITHE — B JAHHOM CJIy4ae 3TO ToolStripMenultem, MO-
CKOJIBKY (DYHKITHSI 00pabOTUYMKaA BHI3BIBACTCS MPHU IIEIYKE HA DIIEMEHTE MEHIO
@auin. JIeCKpUnTop 3JIEMEHTa MEHIO XPAHUTCS B WIEHE dainMenultem Kiacca
Forml ¥ €ro THII MOKHO MTPOBEPHUTH B OMPENCIICHNHN Ki1acca. AHAIOTUYHO, (pak-
TUYECKUN TUIT BTOPOr'0 apryMeHTa 00padoTurKa COOBITUS C1ick TaKKe 3aBUCUT
OT THIA 3JIEMEHTA yIPABJICHUSI.

NUms  dynxkuumn o0paboTunka, TeHEpUpPYyeMOE€ IO YMOMYaHUIO, —
danMenultem Click. He cienyeT M3MeHSTh aBTOMAaTHMYECKH CT€HEPUPOBAH-
HbIE UMEHa B KoJle. DTO BCerja CienyeT AelaTh B OKHE CeoiicTea. ECIM UM,
co3faHHoe st PyHKIUKU 00paboTunka COObITHS, BaC HE YCTPAUBAET, €T0 MOXK-
HO M3MEHHUThH Yepe3 CBOMCTBO COOBITUSI Click B OKHE CeojicTsa AAHHOIO dJie-
MEHTA YIIPaBIICHHUSI.
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8.1.3 dnemenm ynpaenenusa c éknaokamu (TabControl)

DJeMeHT ynpaBieHus TabControl MPEIOCTABISIET HECKOJIbKO BKJIAIOK,
KaXKaasi U3 KOTOPBIX MOXET COJAEp’KaTh COOCTBEHHBII HAOOP 3JIEMEHTOB YIIpaB-
aenusi. OTKpbITh OKHO [lanens snemenmos (<Ctrl+Alt+X>) u BeiOepaTh B CITUCKE
ANIEMEHT TabControl — OH pacnojiokeH B rpynne Kowmeunepwl. 11lenkHyTh
B KJIMEHTCKOM 00nacTu (hOpMbl U J100aBbTE 3JEMEHT YNPABIEHUS C BKIIAJKaAMHU,
IIOCJIE YEro OTKPBITh €r0 OKHO CBOMCTB. JJIs1 3TOro Haxkarb KiaBumy <F4>.

Bce snemeHThl ynipaBieHuUsl, N€peUrCIeHHble B rpynne Koumeunepul, MO-
I'yT CO/AEpXaTb IPYrHUe BJIEMEHTbl YIpPaBJIEHHs, M, CIE€I0BAaTEIbHO, BCE OHHU
npearaiT cpeAcTBa OObEAMHEHHSI AIEMEHTOB ynpasieHus B rpynmny. [lonst-
HO, YTO KaXKJlasg BKJIAJKa MOXET COJEp:KaTb COOCTBEHHbIH HAOOp 3JIEMEHTOB
YIPABJICHMS], IPUYEM BJIEMEHT YIPABIEHUS BKIAJKU MOXKET COAEPKATh JII000e
KOJIMYECTBO BKJIAJ0K.

Ham HeoOxoauMo, 4yTOOBI 3IEMEHT YIpaBJIeHUs] BKJIAJKU 3alOJHSI BCIO
KJIMEHTCKYIO 00JIaCTh OKHA. DTO OIpEAEIeTcsl 3HaY€HUEM CBOMCTBa Dock, pac-
MOJIOKEHHOT'O B TPYIIIIE CBOMCTB MakeT 3JIEMEHTa yIpaBieHus TabControl.
OkHO CBOMCTBAa 3JIEMEHTA YNPAaBJICHUS C BKIAJKaMU C PACKPBITON SYEHKOU
3HaueHUd cBoWicTBa Dock mpuBenieHo Ha puc. 8.6.

lCBoicrEa v 0 x s
tabControll System.Windows.Forms, TabControl
B ER =
=] ~
Cursor Default
Font Microsoft Sans Serif; 8,25pt
Imagelist (HeT)
RightToLeft Na
RightToleft ayout False
UseWaitCursor False
=]
BE (ApplicationSettings)
(DatzBindings)
Tag
=]
Anchor Top, Left
EC v
& Location ]
Margin
MaximumSize
MinimumSize
Size
e
Alignment None
AllowDrop False
Appearance Normal
ContextMenuStrip (HeT)
DrawMode Normal
Enabled True
HotTrack False
ImeMode NoControl
TtemSize 58; 18
Multiine False
Q& Padding 63
ShowToolTips False
SizeMode Normal
TabIndex
TabPages (Konnexwms)
TabStop True
Visible True =
=]
{Name) tabControll
GenerateMember True
Locked False
Modifiers Private
1= v
Dock
YK@30IBAET, KAIIE [PAHVLE! IMENEHTA YTpaBMerws
NpUBSASaHDI K KOHTEAHEDY.

Pucynok 8.6 — Ceoticmea Dock 6 oxne Cgoticmea 21emeHma YnpaeieHus
C BKIAOKaAMU
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DJIEMEHT YIpaBJICHUSI C BKIAJKAMH COACPKHUT JBE BKIAJAKHU, HO TMpHU
HEO0OXOIMMOCTH B HEr0 MOXKHO J0OAaBIISATh HOBBIE BKJIAJIKH, IIEIKAs HAa KHOIKE
CO CTPEJIKOM B MPABOM BEPXHEM YTJy 2JIEMEHTa YIIPaBJICHUS U BIOMpAsk KOMaH-
ny obasums 6Kk1a0Ky W3 BCILIBIBAIOIEr0 MeHIO (puc. 8.7).

: @aiin  Bag  Boixon

gl TabControl 3apnaun

tabPage | tabPage?|
NobaBuTs BrIGAKY

YoanuTe BKnanky

Pucynox 8.7 — Jlobasnenue Hogolti 6Knaoxu

Heo6xomumMo U3MEHHTh TEKCT KaXKJI0M BKIJIAJIKM Ha 4TO-IMO0 Oosiee Bpa-
3yMUTEIbHOE. DTO € OTHOCUTCA K 3HaueHusiM cBoictBa (Name). Ilepeiitu
B OkHO Ceouicmea >JIEMEHTa YNpaBlIeHUS] TabControl — HaKaTUE KIIABUIIU
<F4> ripu BEIOpaHHOM 3JIEMEHTE YIPABICHMS IPUBEIET K OTOOPAXKEHHUIO €TI0 OK-
Ha CBOMCTB, €CJIM OHO €IIe CKPBITO. 3aTeM BbIOEpaTh I0JIe 3HAYCHHS CBOMCTBA
TabPage u mienkHyTh Ha MOSIBUBIICHCS KHOIKE C CUMBOJIOM MHOrOTOYHs. OT-
KpPOCTCs TUAJIOTOBOC OKHO PemaxTop koJuiekumuu TabPage, IOKA3aHHOC Ha pHUC.
8.8. 3HaueHue CBOMCTBA Text MO3BOJISIET U3MEHATH HA/IMUCh HA BKJIAJIKE.

Pepaktop konnerumn TabPage

YneHki: CeoWcrea tabPage 1:
0 - EEEE N NS
IM o= [l | 5]
EH Buewnmi sng, ad
BackColor [ ] Transparent
EadcgruundlmageD {oToyToTBYET) (=
BackgroundImage | Tile
BorderStyle Mone —
Cursor Default
Font Microsoft Sans Serif;
ForeColor Il controlText
RightToleft Mo
Text tabPagel
UseVisualStyleBac True
UseWaitCursor | False
[ HobaerTe ] [ YaanuTe E Aannbie 3
[Tl FArnlicm oo
L Ok ][ OTMeEHE

Pucynoxk 8.8 — Jluanocosoe okno penaxrop xonnexrmu TabPage
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8.1.4 Co3zoanue ouanoz06020 okna

JlnanoroBoe okHO (Toolbox) HpeJiaraeT HECKOJIbKO CTaHIAPTHBIX JHa-
joroB. Bce oHM mpemocTaBisIIOT AOCTATOYHO OONBLINE BO3MOXKHOCTH, HO HU
OJTHO M3 HUX HE MOAXOAUT B HACTOAIIEM ciaydae. [IockoybKy aHHas nmporpaMma
TpeOyeT BBITIOJHEHUSI OUCHb CHEIU(DUIHBIX AESHCTBUN, HAM MPHUIETCS CaMOCTO-
ATENbHO CO3/1aTh JUAJIIOrOBOE OKHO. /[ManoroBoe OKHO — 3TO BCEro JHIlb (op-
Ma, 3HAYEHUE CBOWCTBA FormBorderStyle KOTOPOW YCTAHOBIIEHO PaBHBIM
FixedDialog, MOITOMY HMHCTpYMEHT Koucmpyxmop ¢opm 3HAUUTENBHO 00-
JIETYUT CO3/IaHKE JUATIOroBOro okHa. HyXHo BbIOaTh KOMaHAy TJIABHOTO MEHIO
lIpoexkm—/[obasumb HO6bIN d1eMenm WIW HaXaTh KOMOMHALMIO KJIABUII
<Ctrl+Shift+A>, 9T00BI OTKPBITH JUAIOTOBOEC OKHO /[obOasneHue HOB8020 3ie-
Menma, oKa3aHHoe Ha puc. 8.9.

B cniucke Kameeopuu: B neBOW MaHEIU YCTAaHOBUTH KaTeropuio UT (Mu-
mepdghetic nonvzoseameris), a B 1eBou nanenu [llabnonwvl BeIOEpaTh mabdI0H dop-
mMa Windows Forms W BBECTH HMSs, Kak mokazaHo Ha pwuc. 8.9. Illemyok
Ha KHOMKEe /[oOasums TMPUBOAUT K JOOABIECHUIO B MPOEKT HOBOU (HhOpMBI U €€
OTOOPAKEHHUIO B OKHE Pedakmopa.

[Jlo6aBneHme HOBOrO 3NeMeHTa - proba

Ycranosnennnie waGnons Cop no: (Mo yMonJaHo v HOBNEHHEIE WABN0HS!: NOMCK R |
= Visual C++
= § Tam: Visual C++
E dopmMa Windows Forms visual C++
Koa CoznaeT CLR W3 conepkaHis Apyriux
- 3MEMEHTOB yrpasneHHs Windows
HAanteie [B=22]| XML-daitn onpepenenms nentol MFC Visual C++
Pecypc
\Web @ MoMb305aTenN:EaMIA SNEMEHT YNPABNEHHA Visual C++
CnyxefHan nporpamma
Brnajrn cBoACTE
[ EH | <BeepuTe_uma |
PaionoKeHue: | C:\probnoeprobal\probal v |
=3

Pucynox 8.9 — Jluanoeosoe oxkno /lobasnenue nogoeo snemenma
Haxarp kmaBumy <F4>, 4yToObl OTKPBITH OKHO C(C6oticmeéa s HOBOH
¢dbopmbl. 3HaUeHUE CBOWCTBA TexXt MOXHO U3MEHHTh. DTOT TEKCT OTOOpakaeT-

Cid B CTPOKC 3arojIOBKa AHaJIOrOBOI'O OKHA. HII/IpI/IHy OKHa MOXHO HACTPOHTD,
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MEepPETaCKMBasl €ro MpPaBblid Kpail 10 TeX MOop, MOKa CTPOKA 3arojioBKa He OyaeT
BU/IHA MTOJIHOCTHI0. MOXHO TakXe yCTaHOBUTh 3HaYEHUE CBOMCTBA Startposi-
tion (HavanbHas mo3unusi) B rpyImine cBOMCTB Maxem, paBHbIM Center Par-
ent (ITo nentpy poaurenbckoit (HopMbl), 4TOOBI AUATOTOBOE OKHO OTOOpa)ka-
JIOCh B IIEHTPE OTOOPAXKAIOIIEH ero POoIUTEIhCKON (HOpPMBI, B JaHHOM MpUMEpe
— okHa npuinoxeHus. [IockonbKy co3iaBaeMoe OKHO OyAET TUaloroBbIM OKHOM,
a HE OKHOM MpPUJIOKEHUS, YCTAHOBUTh 3HAYEHUE CBOMCTBA FormBorderStyle
paBHbIM FixedDialog. Bo BpemMs ero oToOpakeHHs IUaioroBO€ OKHO
HE J0JHKHO OBITh JOCTYITHBIM JIJIsSi CBOpauYMBaHUs WM Pa3BOPAYMBAHUS HA BEChH
AKpaH MOJIb30BATEIEM, IMOATOMY I YJAAJEHUS U3 HEro YIMOMSHYTBIX BO3MOXK-
HOCTEH YCTaHOBUTE 3HAYEHHUs CBOMCTB MinimizeBox U MaximizeBox B IpyNIe
WindowStyle, paBHBIMH False. JIMaJIOroBO€ OKHO JOJ>KHO 3aKPBIBAThCS KHOII-
KaMH, KOTOpbIE MBI CO3JaUM JUIsI HErO, NO3TOMY YCTaHOBHUTH 3HAYE€HUE CBOM-
CTBa ControlBox PaBHBIM False, YTOOBI yJAJIUTh U3 CTPOKHU 3arojIOBKA PaMKU
YOPaBJISIOMINX U CHCTEMHBIX 3JIEMEHTOB.

Crnenyrommii mar — 100aBieHHE JBYX KHOIOK B HWKHIOKO 4acTb (DOPMBI.
Onu Oynyt kHonkamu OK m Cancel (Ormena) auanoroBoro okna. Jliist jgeBoi
KHOIIKHM B KQ4e€CTBE 3HAYEHHUS CBOMCTBA Text YCTaHOBUTH «OKy. MoXHO Takxke
ycTaHoBUTH paBHbIM OK 3HaueHHe CBOICTBa DialogResult B rpynme [loBe-—
neHye. 3HAYCHUSIMH JJIs1 OTUX K€ CBOMCTB MPaBOW KHOMKH JOJKHBI OBITH, CO-
orBercTBeHHO, «Cancel» u Cancel. D¢ ekt ycTaHOBKM 3HAYCHHS CBOMCTBA Di -
alogResult KHONOK 3aKJIFOYAETCs B YCTAHOBKE 3HAYEHUs DialogResult aHa-
JIOTOBOTO OKHA COOTBETCTBYIOLIMM 3TOMY CBOMCTBY TOM KHOIIKH, Ha KOTOPOU
OBbLT BBIMOJIHEH LIETYOK JJIS 3aKPBITUS TUAIOTOBOTO OKHA. DTO MO3BOJISIET MPO-
IPAMMHO MPOBEPATH, KaKasi KHOMKA UCIOJIb30BaIaCh JI 3aKPBITUSI THAIOTOBO-
ro OKHA, W BBINOJIHATH PA3IMYHBIA KOJ, B 3aBUCUMOCTH OT TOrO, ObUIA JIK 3TO
kaonka OK mu Cancel.

Teneppb, Koraa Mbl 100aBMUIM KHOMKUA B JAMAJIOIOBOE OKHO, MOXXHO BEp-
HYTbCSI K CBOMCTBAM JIMAjora U yCTAaHOBHUTh 3HAUEHUSI CBOMCTB AcceptButton
U CancelButton B Ipynne CBOMCTB Pasnvie paBHbIMU. B pe3ynbrare npu oT-
KPBITOM JIMAJIOTOBOM OKHE HakKaTHE KIABUIIU <Enter> KJIaBUATYypbl Oyjaer
paBHOCWIBHO TIen4Ky Ha kHomke OK, a HaxaTwe KIaBUIIM <Esc> — IETYKY
Ha kHomnke Cancel.

I'paduueckuit unHTepdeiic mnonb30BaTENS JUATOTOBOTO OKHA TOTOB,
HO 4YTOOBI OH BBINOJIHSI HEOOXOIUMBbIE 1EUCTBUS, IPUIETCS CHOBA 3aHATHCS CO-
31aHUEM KOZa.

8.1.5 Cozoanue oopabomuuka codobimuil OuaI0208020 OKHA

Jlo6aButh pyHKIMIO 00paboTynKa coObITUS Click Myt kHonku OK. Jls
ATOTO ABAXKBI MIEIKHYTh Ha KHOMKEe OK, 4T00BI 700aBUTh KapKacHBIN KOJI.

s xnonku Cancel odpaboTumk coObITHsS Click He HyKeH. Illemdox
Ha TOW KHOIIKE BJIEYET 32 COOOM BCEro JIMIIb 3aKPBITHE JHAJIOTOBOTO OKHa 0¢3
HEeO00XOIMMOCTH BBIITOJIHEHUS KAKUX-TO JaIbHEUIINX JTEHUCTBUIA.
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3HaueHHUE CBOMCTBA DialogResult, YCTAHOBJIEHHOE ISl JUAJIOrOBOTO
OKHa, OmNpeaenseT, ObUIO JHM 3aKpbITO JUAIOroBoe OKHO. Ecin B KauecTBe €ro
3HAQUYEHUSI YCTAHOBJIEHO None, QUMajoroBO€ OKHO HE 3aKpbITO. JTO 3HAYEHUE
CBOMCTBa MOXXHO YCTaHaBIMBAThb, €CIU [0 KaKOW-TO NpPUYHUHE Tpedyercs
MIPEAOTBPATUTH 3AKPBHITUE THAIIONOBOTO OKHA, HAIIPUMED, B CIIy4ae HEIOMyCTH-
MOCTH BBEJEHHOTO 3HAYEHUSI.

8.1.6 Ilomewenue mna Gopmy o0uanozoevix o0xoH ColorDialog,
FontDialog, SaveFileDialog

JInajgoroBoe OKHO «ColorDialog» MNpeIHA3HAYEHO TSI OTOOPAKCHHMSI
JIMAJIOrOBOTr0 OKHA, B KOTOPOM C TIOMOIIBIO MBIIIKKA MOKHO BBIOUPATH IBET IS
W3MEHEHUS CBOMCTB JII000ro U3 3jeMeHTOB (hopmel (puc. 8.10).

BIX]

HEEEN
EEEENT
IHEEET

onorHUTENEHEE LESTE:
rFrrrrIr
rFrrrrIr

11
11

[ OnpegemTe UBST == ]

[ OK l[ OTmeHa ]

Pucynox 8.10 — [luanozosoe oxno ColorDialog

Jlnanoropoe OKHO «FontDialog)» MpeJHA3HAYEHO JIsI OTOOpPaKEHUS
JMAJIOroBOr0 OKHA, B KOTOPOM C MTOMOIIBIO MBITIKK MOKHO BBIOUpPATH MapaMeT-
pbl mpudTa (BUA, pasmMep, HauepTaHUE M T. JA.) JUIsl K3MEHEHUs cBoMcTBa Font
aneMeHTOB Gopmal (puc. 8.11).

E]
10
11
12
() Modem No. 20 14
€} Monatype Carsiva b 16 b
Buoonsmererme OBpaseu
[ 2aueprryrait
AaBbBEPe
[ NonueprayTia
Hagop cumeomnos:
| Kupunmaueciaait w

Pucynox 8.11 — Jluanozosoe oxno FontDialog
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JIMaioroBoe OKHO «SaveFileDialogy MPeAHA3HAYEHO IS OTOOPaKECHUS
JMAJI0rOBOr0 OKHA, B KOTOPOM IT0JIb30BaTeIh MOKET BBIOMpATh MapaMeTphl CO-
xpaHeHus (uMs Gaita, Tan ¢aitna, myTh i coxpanenus) (puc. 8.12).

CCPXPE HHTE Kak

Pafiouwit cron

&

Mow nowymenT

L
Moia
KD MM BHOTED
‘l Wmn gaiira: | V| L CoxpaHuTe ]
Sy
Cetesoe Tin gaiira: |Text Files v| [ Ormena ]

Pucynox 8.12 — Jluanozosoe oxno SaveFileDialog

[locne pa3memeHuss B (opMe AHMAJIOrOBBIX OKOH ColorDialog,
FontDialog, SaveFileDialog OHH Ha ()OPME HE MOSABJSAIOTCSA, T. €. OHU SIBJIS-
10TCs HeBU3yallbHBIMU. OHHM 0TOOparkaroTcs Hrbke (hopMel (puc. 8. 13).

BBI30B COOTBETCTBYIOIIECT0 OKHA JTHAJIOTA JIEIAETCS B KOJE MPOrPaMMBbI.

E menuStripl fontDialogl @ colorDialogl E saveFileDialogl

Pucynoxk 8.13 — Pazmewenue 0uanozovix oKoH

OkHa ColorDialog, FontDialog, SaveFileDialog HPUMEHSIOTCS
TOJIBKO JUJTS TIOJIYYEHHUS OT IOJIb30BATEIIS JKEIAaeMbIX 3HAUCHU HACTpoek. [py-
TUMHU CJIOBaMH, PacCMaTPUBAEMbI€ KOMIIOHEHTHI — 3TO OOOJIOYKH, KOTOpPBIC
MPEJCTABISAIOT MOJIb30BATEII0 CTAHIAPTHBIE TUATIOTOBBIE OKHA, C KOTOPBIMU OH
MOKET B3aUMOJECUCTBOBaTh B XOpPOLIO 3HAKOMOM MaHEpe: CreHEPUPOBAHHBIE
OKHa BeAyT ceOsl Tak K€, KaK U aHaJIOTMYHbIE OKHA B JIPYTMX MPUIOKEHUIX
Windows. [lonb30Barenb ynpaBiaseT COACPKUMBIM OKHA MyT€M YCTaHOBKHU CBS-
3aHHBIX C HUM CBOUCTB. [locie Toro, kak OKHO OyJeT 3amOTHEHO U 3aKPBITO, pe-
3yJbTaT BO3BPAIIACTCS YE€pe3 OHO WM HECKOJIbKO CBONCTB B COOTBETCTBYIO-
i KoMnoHeHT. [1oaToMy mocie Toro, Kak moiab30BaTelb CAEIaeT CBOM BHIOOD,
KOJI IPWIOKEHUS JOJDKEH MTPOBEPUTH 3HAYEHHSI CBOMCTB, KOTOPHIE U3MEHUIUCH,
1 KaKMM-TO 00pa3oM OTpearupoBaTh Ha JACHCTBUS MOJIb30BATENIS: UCIOIL3Ys 3HA-
YEHUS OIPE/IETIEHHBIX CBOMCTB, BHIMIOJIHUTH HYXKHbIE JeicTBHs. Pabora nuanoro-
BOT'O OKHA COCTOMWT JIUIIIb B TOM, YTOOBI MPEJOCTABUTH MOJIH30BATEIIO0 3HAKOMBIM
untepdeiic. Ilocme 3akpbITUS OKHAa HEOOXOAMMO MPOrPAaMMHO MPOBEPUTH
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BO3BpAIl[EHHBIE UM 3HAYCHUS W CHETaTh B KOJIE COOTBETCTBYIOIIWEC JEHUCTBHS
o coxpanenuio ¢aina. To ke camoe Kacaercs U JPYruX CTaHIAPTHBIX JHAIIO-
TOBBIX OKOH, MTOCKOJIBKY OHH JIMIIb COOOIIAIOT MPUIOKEHUIO O BRIOOPE MOJb30-
BaTesIsl, HO HE BBITIOJIHAIOT HUKAKUX CAMOCTOSTEIIbHBIX JCHCTBUH.

8.2 Ilpumep BbINOJHEHUS PAGOTHI

Cozmare Windows-nipuiiokeHue, KOTOpO€ COCTOUT W3 TPEX BKIAIOK
M ONIEpallMOHHOr0 MeHI0. Ha mepBoi BKJIaJKe MOJB30BATEII0 MPEIaraeTcs
BBECTH YETHIpE MmapameTpa (HauadbHOE 3HaUCHHE MHTEpBaja, KOHEYHOE 3Haue-
HUE MHTEpBaja, LIAar M3MEHEHHs Ha HMHTEpBajle M IapamMeTp a), Ha BTOPOH
BKJIaJIKE€ OTOOpakaeTcst Tabauia TadynupoBaHus GyHKIIMU HA UHTEpBaje U KC-
TPEMYyMBI 3TON (YHKIIMU, HA TPEThEH BKIAAKE OTOOpakaeTrcs rpaduk GyHKIHH
Ha JIaHHOM WHTEpBasie. B BepxHeil yacTu OKHA eCTh TPH ITyHKTA ONEePAIIHOHHOTO
Mmento: ®aiin, Bua u Beixoa. CTpykTypa MEHIO JJOJI’KHA OBITh CIEAYIOIIEH:

daiin Bun Boixon
CoxpaHUTh Tab6nmumna— —I[sem mexcma
l —I]eem ¢ona sueex
Brixon —Bvicoma cmpox

—lupuna cmonbyos
—Tlapamempul wipugpma 3a20108xa
—I]eem wpugpma 3a2on06xa

I'papux— | —Leem epaghuxa
—1[]gem ghona epaguxa.

Xo/1 BbINOJIHEHUS

1 Boiitu B cpeny Visual Studio 2010.

2 B oxne Co3nats IIpoekT cienyet pa3BepHyTh y3en Visual C++, obpa-
TUTHCSl K MYHKTY CLR W Ha IEHTPaJbHOM MaHeNu BhIOpATh IIprmoxeHnme Win-
dows Form.

3 3arem B mosnie penakropa Umsa (Tie mo ymMondanuio uMmeercst <Bremute
UMS>) ClIeqyeT BBECTH MM INIPOEKTa, Visual Lab8. B none Pacnosokenune
MOXXHO YKa3aTh MYTh pa3MEIICHUs MPOEKTa WU BBIOpaTh MyTh pa3MEICHUS
MpoeKTa ¢  ToMOIIbl0  KjaBumu  (kHomku)  O030p  (Hampumep,
N:\CN2_trim\Lab8).

4 JIns (opMbl M3MEHUTH 3HAUYEHHE CBOMCTBA Text, 3aHECs, HaIpHUMeEp,
clenywlue naHueie: «Botnoanun cmyoenm pynnvt ICA-11-1 Heanoes I1. A.
Jlabopamopuasa paboma 8.

5 CBOlCTBY FormBorderStyle (OpMbI (CTHJIb PAaMKH OKHA) MPHUCBOUTH
3HaY€HUE FixedToolWindow. DTO 3HAUEHHE OIPEAEIIAET OKHO KaK JUajIoroBoe,
€ro pa3Mepbl Ha 3Tare MPOroHa MPHIOKEHHs (B MpoIecce paboThl MPHIIOXKeE-
HUS1) HE MOT'YT OBITh U3MECHEHBI.
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6 B BepxHe#t yacTu (opMBbI pa3MECTHUTh IJIEMEHT MenuStrip (onepayu-
OHHOE MeHI0) ¥ Pa3MECTUTh B HEM TPH IyHKTa: «Datiny, «Buo» u «Bwixoo» (kax
MO coenamsv, U3NOHCEHO 8 MeopemuiecKom mamepuaie 8 Hauaie 1abopamop-
HOU pabomot), a B HUX TOJIYHKTHI B COOTBETCTBUH C YCIIOBUEM 3ananus. [lomy-
YuM cieayromui Bua MeHio (puc. 8.14-8.16).

BoinonHan CTyQedT rpynne 3CA-11-1 Heanoe ILA. MabopaTtopuan pabota 8 El

Bun  Boixon

Lﬂ COXPEHWTE AaHHbIE Tahnuukl B dain Ctrl+5

Brixoa

Pucynok 8.14 — Iloonynkmwt menio nynkma Daiin

Boinonuwan crynent rpynnst 3CA-11-1 Heanos INLA. Naboparopnan pabora B le

: oaitn LN Brixon |

| Tabnuua 4 | LipeT TexcTa
Mpadic LeeT oHa Aueer
sacera cpox

LUmpwHa cTonBuoe
MapaMeTpel WpKHTa 3aronoeKa

LgeT wpmdTa saronoska

Pucynox 8.15 — I[loonynxkmet mento nynkma Buo— Tabauya

7 Bauzy (opmbl pa3MecTUTh KOMIIOHEHT Buttonl U B CBOWCTBO Text
3aHECTHU TEKCT «Boixo0» (puc. 8.17).
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Buinonhmn CTyOEenT rpynn panos [LA. NabopaTtophan pabora 8 le

: dain m Boion
Tabniua 3
| Tpaduk 4 | LipeT rpadwica
LeeT doHa rpaduia

Pucynox 8.16 — Iloonynkmwi menio nynkma Buo— I paghux

Boinonumn cTyaenT rpynnel 2CA-11-1 Heavos INLA. NabopaTtopian pabora B le
: alin  Bua  Benon

Buxon D

Pucynox 8. 17 — Buo ¢hopmel Ha smane npoekmuposanus

8 Ha ¢dopmMy pasMecTUThb JIEMEHT TabControl (meopus no smomy snemen-
my 6 Hayaie 1abopamopHoll pabomsl) U TIONYIHUTH Cieayromui By (puc. 8.18).

9 Jlo6aBuTh B KOMIOHEHT TabControl €IIe OAHY BKIAJKy TabPage3
U JUIS KaXJIO0H W3 BKJIAJO0K B CBOWCTBO Text 3aHECTH TEKCT HA PYCCKOM SI3BIKE
(puc. 8.19). Ha mepByio BKIaaKy TabPagel (B800 OanHbix) 3aHECTH 5 dlIeMEH-
TOB Label U 4 3JIeMeHTa TextBox. [[J11 KOMIIOHEHTOB Label W3MEHHUTH CBOM-
CTBO Text, B pe3yJbTaTe MPOBEACHHBIX OMEpalMid JOJKHA MOIYIUThCs hopma
MIPUMEPHO TAaKOr'o BUJA, KaK MOKa3aHo Ha puc. 8.19.
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BuinonHAn CTYAEHT rpynnel 3CA-11-1 WeaHos MLA. MlabopaTopuan pabota 8 Izl

{ dalin  Bug  Boioa
Mo

(wEr |
EPage | tabPage? |

Buxon

Pucynox 8.18 — Buo ¢hopmuel nocne 3anecenusi Ha Hee snemenma TabControl

BLINONHAN CTYOQERT rpynnbl 3CA-11-1 Heanoe LA, NaGoparopuana pabora 8 le
@aiin  Bun  Boixon

| Beon parHX | Tabua gamnux npouexyTia | Mpadwi dymiaum 1a npomexyTre |

Beopa gaHHLIX NpPOoMeXyTKa

BeeomTe HavyansHos sHaveHue XN= I:I

BeepgmTe koHeuHoe sHaueHue XK=

[ ]
BeeguTe war XH= I:I
[ ]

Beenmre nonosmrensHoe sHaueHne A=

| Buxoa |

Pucynox 8.19 — Buo exnaoku TabPagel

10 IlepeiiTi Ha BTOPYIO BKIAAKY TabPage?2 (Tabauya oannvix npome-
JICYmKa) W Ha Hel pa3MecTHTh 3 3JIeMEHTa Label, 2 3JIeMEHTa TextBox U OJUH
DJIEMEHT DataGridView. B pe3ynbraTe MpoBENEHHBIX OMNEpanuii JOJDKHA IT0-
JY4UTHCS (hopMa MMPUMEPHO TAKOro BUA, KaK MoKa3aHo Ha puc. 8.20.

11 Tlepeiitu Ha TPETHIO BKIAAKY TabPage3 (I paguk ¢ynxyuu na npo-
MedicymKe) M Ha HEW Pa3MECTUTh 3J€MEHT Chartl (Hacmpotika 2mo2o 2.e-
MEHma paccmampusanacs 8 npeovloywux iabopamoptolx pabomax). B pe3ynb-
TaTe MPOBEACHHBIX ONEPAIMHA JOHKHA TOJYYUTHCS (hopMa TMPHUMEPHO TaKOTO
BHJIa, KaK MMOKa3aHo Ha puc. 8.21.
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BLINONHAN CTYQEHT rpynnel 3CA-11-1 Weanos ILA. NabopaTophan pabora 8 fz
Qain  Ban  Boxon

| Beoa maHHbX | Tabmiua LaHHLX NpoMERyTH | TPagMIK PYHKLMM Ha MPOMEXYTKE |

Tabnuua 3HaueHwui dyHKUMM Ha npomexyTre [XN;XK]

ik
MakoamansHos sHaverre eyHrm (E

MuHumMansHoe sHaueHue dyHim ||

[ ]

[ Baxon

Pucynok 8.20 — Buo éxnaoku TabPage?2

@aiin  Bua  Boixoa

Beop panHbx | Tafmua AanHHX MpomeayTHa | TPATMK BYHKLIAN Ha MPOMEXYTKE

[ Buxon

Pucynox 8.21 — Buo éxnaoku TabPage3

12 Co3pare BcriomorarenbHyio (Gopmy (Form2) Juis BBOJA MapamMeTpoB
M3MEHEHHMsI BHEITHETO BHJIA DJIEMEHTA DataGridView riaBHOU (popMel (npoyecc
CO30aHUsl OUA02068020 OKHA Onucan 6 meopemudeckou wacmu n. 8.1.4). B pe-
3y/lbTaTe MPOBEICHHBIX OMEpaIuii TOJDKHA MOTYIUTHCS opMa MPUMEPHO TaKO-
ro BUJa, KaK MOKa3aHo Ha puc. 8.22.

| Bricota ctpoku Tabamie

Besmste uenoe wicno (BEICOTE CTPO KM/ AUMPUHE CTONGUA)

o [ o ]

Pucynox 8.22 — Buewmnuii 610 Form2
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13 Ilepeiitu Kk Koy mporpamMbl OpMbI Forml. Cpa3y nociie CTpOKH:
#fpragma once

BHECTH MHCIIOJIB3YEMbIE B MPOTpaMMe TEPEMEHHbIC, MOIKIIOYUTh OUOIHMOTEKY
UCIOJIb30BAaHUSI MaTeMaTUYeCKUX (PYHKIMH W TOAKIIOYUTH BTOPYIO (opmy

(Form2), U 3TOTO BCTaBUTHCIICIYIONIHE CTPOKH:
double xn,xk,xh,x,y,a,ymax,ymin, yt;
int i,k,3;
int h;
int m;
#include <math.h>
#include "Form2.h"

14 B paspgene using A00aBUTBOCTPOKY sl OTOOpakeHUsi rpaduka
GbyHKIHAA:

using namespace System::Windows::Forms::DataVisualization: :Charting;

15 B namei nporpamme mpeaycCMOTPEHO TpHU BapuaHTa JjIsl BhIXOAa W3
IPOrpaMMbI: MEPBLIA — KHOMKAa BHU3Y (opMbl (Forml) ¢ HaAmuchio «Beixomy,
BTOPOH — B ONEPALIMOHHOM MEHIO IMYHKT «Bbix00», TpeTuili — B ONEepalliOHHOM
MeHIO «Daitni»— «Boixo0». I[J'ISI KaXXI0ro u3 3TUX BAPUAHTOB CO3adaThb 3aro-
TOBKU IIOAIIpOTrpaMM, ABAXKIbI HICIIKHYB JICBOM KHOIIKOM MBIIIKKA MO COOTBET-
CTBYIOILIIEMY ITYHKTY Y BCTaBUB KOJ:

Application::Exit();

16 B nameii nmporpamme AaHHbIE BBOJATCS Ha MEPBOM BKJIAJKE KOMIIO-
HEHTa TabControll, Ha BTOPO — BBIBOJ TAOJMIIbl 3HAYCHUN U IKCTPEMYMOB
¢dbyHKIIMY, a Ha TpeTed — rpaduk GYHKIMK Ha TaHHOM MPOMEXYTKe. M 9To0bI
9TO MPOUCXOAWIO IPU MEPEKIIOYEHUN MEXIY BKIaJKaMH, HY>KHO CO31aTh CO-
ObiTHE SelectedIndexChanged. s 3TOro HYXHO BBIJEIUTH KOMIIOHEHT
TabControll W mepelTu B okHO «Ceoiicmeay, BbIOpaB BKIANKY «Codbimusy

# , ¥ HAIIPOTUB COOBITUA SelectedIndexChanged CHAENaTh ABOMHOMN IIETYOK
JIEBOM KHOIIKOM MBIIIHU. B 1ONydYeHHYyI0 3aroTOBKY ITOAIIPOrPAMMBI BHECTH CJIE-

JYOIIUIA KOJI:
double xn,xk,xh,x,vy,a,ymax,ymin, yt;
int n,i;
Series” plotl = chartl->Series[0];
plotl->Points->Clear () ;
if ((textBoxl->Text!="")&& (textBox2->Text!="")&& (textBox3-
>Text!="")&& (textBox4->Text!="")) {
xn = Convert::ToDouble (textBoxl->Text) ;

xk Convert: :ToDouble (textBox2->Text) ;

xh Convert: :ToDouble (textBox3->Text) ;

a = Convert::ToDouble (textBox4->Text) ;
if ((xn>=xk) || (xh>(xk-xn))) {MessageBox::Show( "IaHHBHE 3aroji—
HeHBH HeBepHO", "Ommbka BBOIa IaHHEX", MessageBoxButtons::0K,
MessageBoxIcon: :Exclamation );}
else
{x=xn;
dataGridViewl->Columns—->Clear () ;

141



I13anonnenue DGView cmonbyamu
dataGridvViewl->ColumnCount = 2;
I13anoanenue DGView cmpoxamu
dataGridvViewl->Rows->Add (ceil ( (xk—-xn) /xh)+1);
dataGridviewl->Rows [0]->Cells[0]->Value =Convert::ToString ("
x");
dataGridviewl->Rows[0]->Cells[1l]->Value =Convert::ToString ("
Y");
i=1;
x=xn;ymax=-1.8e307;ymin=1.8e307;
while (x<=xk)
{
if (x<=0){ y=2*x+2;}
else
if (x<=a) {y=sqgrt(x+3);}
else
if (x>a) {y=pow(cos (x+2),2);}
plotl->Points->AddXY (x, V)
dataGridvViewl->Rows[i]->Cells[0]->Value=Convert::ToString(x) ;
//mepemeHHoU Yt npuceausaem okpyieHHoe 00 08YX 3HAKO8 NOCe 3ansamoll 3Ha4eHue y
yt=ceil (y*100) /100;
//Bb1600 80 6mopom cmonbye madbauyvl 3Havenue QyHKyuu
dataGridViewl->Rows[1i]->Cells[1l]->Value
=Convert::ToString (yt);
//HAXOOUM MAKCUMANbHOE U MUHUMAIbHOE 3HAYEHUE U OKpY2lisen 00 08X 3HAKO8 NOCe 3aNnsmotl
if (y>ymax) ymax=ceil (y*100)/100;
if (y<ymin) ymin=ceil (y*100)/100;
x=x+xh;
it++;1}11}
//8b1600UmM 8 KOMNOHEeHMbl textbox mMakcumanbHoe U MUHUMANIbHOE 3HAYeHUe QYHKYUU
textBox5->Text = Convert::ToString (ymax);
textBox6->Text Convert::ToString (ymin);
}
else
{MessageBox: :Show( "3anojaHuTe, noxanymcra, OaHHee", "Ommbka
BBOIa maHHEX",MessageBoxButtons: :0K,MessageBoxIcon: :Exclamation

)7}

17 Coznate cobbiTHE Click AJs MyHKTa ONEPAlMOHHOTO MEHIO «Buo»—
«Tabnuya»— «lleem mexcmay (Ipy HAXKATUK HA STOT MIYHKT OYyIET MOSBIATh-
Csl AMAJIOTOBOE OKHO BBIOOpa LIBETa, U IOC]E BbIOOpa MOIb30BaTENIEM LIBETA,
I[BET TEKCTa TaOJHUIBI OyaeT MeHAThCs). [t aToro caenath ABOWHOW IISTYOK
JIEBOW KHOIKOW MbIIIM MO Haianucu «lleem mekcma» v B TONYYEHHYIO 3aro-

TOBKY IIOAIIPOrpaMMBbI BCTaBUTh KO.

if (colorDialogl->ShowDialog()==System: :Windows:

:Forms: :DialogResult: :OK)
{dataGridvViewl->DefaultCellStyle->ForeColor =colorDialogl-
>Color;}

18 Co3pnath cobbiTHE Click JJIS MMyHKTA OMEPAIMOHHOT0 MEHIO «Buo»—
«Tabnuua»— «lleem ¢pona aueex» (Npu HAXKATAU HA ATOT MYHKT OYIET
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MOSIBJISITHCS TUAJIOTOBOE OKHO BBHIOOpA IIBETA, M TOCE BHIOOpA MOJIB30BATEIIEM

1BeTa, IBET (PoHa stueek Tabauibl OyaeTr mMeHsTbes). [ aToro caenarsh ABOM-

HOU IIeJTYOK JIEBOM KHOIMKOMN MBIIIH 10 Haanucu «Ifeem ¢hona aueex» v B 1o-

JIYYEHHYIO 3arOTOBKY MTOAIIPOrPAMMBI BCTABUTH KOJ:

if (colorDialogl-

>ShowDialog () ==System: :Windows: :Forms::DialogResult: :0K)
{dataGridvViewl->DefaultCellStyle-

>BackColor=colorDialogl->Color; }

19 Cozmante coObiTHE Click Uid TyHKTa ONEPAalMOHHOTO MEHIO
«Buo»— «Tabauya»— «Bvicoma cmpok» (Ipy HAXKATHHU HA 3TOT MMyHKT Oyaer
MOSIBIIATHCS TUAJIONOBOE€ OKHO, B KOTOPOE IOJb30BATENIb BBOAUT LEJI0O€ YHUCIIO,
U TIPY HAXKaTUU Ha KHOMIKY «OK» BbICOTa CTPOK TaOIHIIBI MeHseTcs ). JJist aToro
CIAEJaThABOMHON IICTYOK JIEBOM KHOIKOM MBIINIM II0 Haamucu «Bwsicoma
CMpPOK» U B MIOJTYYEHHYIO 3arOTOBKY MOAIPOrPAMMBI BCTABUTh KO/

Form2”~ f = gcnew Form2 () ;

this->Hide () ;

f->ShowDialog() ;

this->Show () ;

for (int 1 = 0; i < dataGridvViewl->RowCount; i++)
{DataGridViewRow” row = dataGridViewl->Rows[ i ];

row->Height = h;}

COOTBETCTBEHHO JIJIsl TOr0 IYHKTa MEHIO OyAeT 3aJeHCTBOBAHO OKHO (POpMBbI
(Form2), MOITOMY HYXKHO IEPEHTH B KOO Form2.h M BHa4Yaje MPOIHCATh HC-
0JIb30BaHHBIC TIEpEMEHHBIE B 3TOH (hopme:

extern int h;

extern int m;

caenaTh coObITUE Click s KHONKH C Haanmuchio «OK» (GopMbl «Form2»
Y B MOJYYECHHYIO 3arOTOBKY BCTABUTh CICIYIOIIAN KOI:

h=Convert::ToInt32 (textBoxl->Text) ;

m=Convert::ToInt32 (textBoxl->Text) ;

chenatb coObITUE Click JJIi KHONKHU C HAANUCHIO «Ommenumbs» (HOPMBI
«Form2» W B IOJYYEHHYIO 3arOTOBKY BCTABUTH CJICIYIOIIUNA KOJ:
this->Hide () ;

20 Coznatb coObITHE Click AJISA MyHKTa ONEPAalMOHHOTO MEHIO «Buo»—
«Taonuya»— «llupuna cmondyoe» (IpU HAXKATUU HA ATOT MYHKT OyAET MO-
SBJISATHCS JIUAJIOTOBOE OKHO, B KOTOPOE€ IOJIb30BATEIh BBOJUT 1I€JIO€ YHUCIIO,
Y TIPY HAXKaTUHU Ha KHONKY «OK» mmpuHa cTOJIONOB TaOauIbl MeHseTcs). s
ATOro cAenaTh JBOMHOW IIEIYOK JIEBOW KHONKOW MbIIH 10 Haanucu «IHupuna

cmwlﬁuoe» H B IIOJIYYCHHYIO 3aI'OTOBKY IIOAIIPpOIrpaMMBbI BCTABUTDb KO :
Form2”~ f = gcnew Form2 () ;
this->Hide () ;
f->ShowDialog () ;
this—->Show () ;
for (int 1 = 0; i < dataGridvViewl->ColumnCount; i++)
{DataGridViewColumn” column = dataGridViewl->Columns[ 1 ];
column->Width = m;}
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21 Co3nathb coObITHE Click JJIsl ITyHKTA OMEPAIlMOHHOTO MEHIO «Buo»y—
«Tabnuuyan— «llapamempol wipugpma 3azonoexka» (IpU HaKaTUM HA ITOT
IYHKT OyZeT MOSIBISTHCS uanorosoe okHO «Illpughm», B KOTOpOM NOJB30BA-
Telb BhIOMpaeT napameTpsl mpudra (Bua mpudra, pazmep, HauepTaHue u T. 1.),
U TIPU HOKATHH HA KHONKY «OK» BHEUIHHI BUJ 3aT0JIOBKA TAOJIHIIEI MCHSETCS).
Jlu1st 3TOr0 caenatb JABOMHOM IIECIYOK JE€BOM KHOIIKOM MBI 110 HAIIKUCH
«Ilapamempol wipugpma 3a20106Ka» 1 B NOITYUYEHHYIO 3aTOTOBKY MOAIPOrpaM-

MbI BCTaBUM KOA:

if (fontDialogl-

>ShowDialog ()==System: :Windows: :Forms::DialogResult: :0K)
{label6->Font = fontDialogl->Font;}

22 Co3nagath coObITHE Click ISl TIYHKTa ONEPAallMOHHOTO MEHIO
«Buon— «Tabauya»— «lleem wpugpma 3azonoexka» (pyu HaKATUU HA ITOT
MYHKT OYJET MOSIBISATHCS AUATOTOBOE OKHO «ColorDialog», B KOTOPOM IOJIb-
30BaTellb BHIOUpAET LBET MIpUPTa, U NPU HAKATUU HA KHONKY «OK)» BHEIIHUM
BH/I 3ar0JIOBKA TaOJIUIIBI MEHsieTCs). [{J1s 3Toro caenaTh JBOMHOM IIETYOK JIEBOM
KHOIIKOM MBbIIIH 110 Haanucu «I{eem wpughma 3azonoeékax» v B NoaTy4eHHYIO 3a-

IrOTOBKY IIOAIIPOIpaMMBbl BCTABUTDL KO/ :

if (colorDialogl->ShowDialog ()==System:
:Windows: :Forms: :DialogResult: :OK)
{label6->ForeColor = colorDialogl->Color;}

23 Co3natb coObITHE Click AJIS MyHKTa ONEPAalMOHHOTO MEHIO «Buo»—
«I'pagpux»— «l]eem zpagpuxay (Ipu HAKATUU HA ITOT MYHKT OY/IET MOSBIATH-
Csl IMAJIOTOBOE OKHO «ColorDialog», B KOTOPOM IIOJIb30BAaTEllb BBIOMpAeET
LBET, U IPU HAXKATUHU HA KHONKY «OK» BHelmHM BuJ rpaduka mensercs). s
ATOr0 CliejaTh ABOWHOM IIETYOK JIEBOWM KHONKOW MbIIK no Haanucu «Ileem

2paghuka» 1 B NOJTYUYECHHYIO 3arOTOBKY MOANPOrpaMMbI BCTABUTh KO/
Series” plotl = chartl->Series|[0];

if (colorDialogl->ShowDialog ()==System:
:Windows: :Forms: :DialogResult: :0K)

plotl->Color = colorDialogl->Color;

24 Coznatb coObITHE Click AJI MyHKTa ONEPAallMOHHOTO MEHIO «Buo»—
«I'pagpur»— «lleem ¢pona zpaghuxa» (npu HAKATHA HA ITOT MyHKT OyJAET MO-
ABIISATHCS AUAJIOTOBOE OKHO «ColorDialog», B KOTOPOM MOJb30BATENb BHIOMPAET
LBET, U MPU HAXXKaTUU Ha KHONKY «OK» BHemHuil Bua rpaduka mensercs). s
ATOrO CJIeNIaTh ABOMHOM IIETYOK JIEBOW KHOMKOM MbIIIN 10 Haanucu «I{eem ¢ho-

Ha zpaghuka» U B IOJTYYEHHYIO 3arOTOBKY IOANPOTrPaMMBI BCTABUTH KOJI:
Series” plotl = chartl->Series|[0];

if (colorDialogl->ShowDialog ()==System:
:Windows: :Forms: :DialogResult: :0K)

{chartl->BackColor = colorDialogl->Color;}

25 Co3natp coObITHE Click [UIsl TyHKTa OINEPAallMOHHOTO MEHIO
«Daiiny— «Coxpanumev oanHble madauyvl ¢ ¢hailny (IpU HAXKATUU HA ITOT
INYHKT OYJCT MOSBIATHCS JTUAIOTOBOEC OKHO «SaveFileDialog», B KOTOPOM
MOJIb30BaTENIb YKa3bIBAaCT HMMsI M BBIOMpACT TYyTh I COXpaHCHHS (Qaiina
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C JTaHHBIMH TAOJUIIBI, U TIPU HAKATUHU HA KHOMKY «OK» naHHbIC TAOIUIIBI aBTO-
MaTHUYECKH 3aHOCATCS B HOBBIM CO3JIaHHBIM TEKCTOBBIM (aitn). s aToro crue-
J1aTh JBOMHOMW IIEITYOK JE€BOM KHOMKOW MBI MO Haanucu «Coxpanumo Oau-
Hble maodauysl 6 (haitny U B MOIYYECHHYIO 3aTOTOBKY MOJIPOrpaMMbl BCTABUTh

KOA:
SaveFileDialog “saveFileDialogl = gcnew SaveFileDialog();
saveFileDialogl->Filter = "Text Files|*.txt" ;

saveFileDialogl->FilterIndex = 2 ;
saveFileDialogl->RestoreDirectory = true ;
if (saveFileDialogl->ShowDialog () == System::Windows::Forms:
:DialogResult: :0K)

{
StreamWriter” pwriter = gcnew StreamWriter (saveFileDialogl-
>FileName) ;
for (int i = 0, i1 < dataGridViewl->RowCount; i++)
pwriter->WritelLine (dataGridvViewl->Rows[i]->Cells[0]->Value-

>ToString () +" | "+dataGridViewl->Rows[i]->Cells[1l]->Value-
>ToString () ) ;
pwriter->Close () ;}

26 Ha mpumepe nmaGopatopHoit paboThI 2 cAelaTh MPOBEPKY HA KOPPEKT-
HocTh BBOJa JaHHBIX (XN, XK, XH u A), ncnonb3yst coObITHE Leave B OKHE
CBOMCTB (B KOJ MpOrpaMMbl J00aBUTH 4 MPOLIETYpPHI, IPOBEPSIONIUE MTPABUITh-
HOCTb BBOJI).

27 3amnyCTuTh IpOrpaMMy Ha BBITIOJTHEHHE, Ha)KaB Ha (PYHKIIMOHAIbHYIO
kHonky F5. [Tonyunm cnenyromuit Bus1 okHa puc. 8.23-8.25.

BuinonHun cTyOedT rpynnel 3CA-11-1 Heanos LA, NabopaTophan pabora 8 [E

@ain  Buag  Bomxog

Beop AaHHLIX NMPOMEXYTKa

BeepmTe HauanbHoe sHaueHWwe XN=
BeepmTe woHeuHoe sHaueHwe XK=

Bezmwre war XH=

II-:: I—n I
IiNI

BeepmTe nonomaiTenbHoE SHaueHwe A= (3

[ Brxon ]

Pucynox 8.23 — Pabouuii 6uo ghopmul npunodicenus exiaoku « B60o oanHvix»
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BoinonHAn CTYOEHT rpynnbl 3CA-11-1 Heanos INLA. NabopaTtophan paboTta 8 [El
dalin @ Bua  Boxog

Beon naHHux || 126MIUE AHHEX NpoMexyTE | [padw K $yHILM HE NPOMERYTHE |

Tabnuua 3HauyeHWin QyHKUMK Ha npoMexyTke [XN;XK]

[ P

MakoManeHoe SHaueHWE PYHILMK

245

MWHWMaNEHOE SHAYEHWE QYH LYW

" 0

| Brxon

Pucynox 8.24 — Pabouuti 6uo ¢hopmel npunodicenus 6K1aoKu
«Tabnuya 0anHbIX NPOMENHCYMKA»

BoinmonHAn cTy et rpynne 3CA-11-1 Heanos ILA. NabopaTopuan pabora B IEI

@ain  Bua  Boixon

| Beon naHHbx || Talmua naHHEX NpoMEXRYTHE | [ PR YH LYW Ha NPOMERYTHE |

25

1A

-1.5 0.5 2.5 4.5 B.5 8.5 105 1256

[ Buxon ]

Pucynox 8.25 — Pabouuti 6uo ¢hopmel npunodicenus 6Kkiaoku
«I pagux ¢hynxyuu na npomesscymrey
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8.3 PabGouee 3aganue

Coznate Windows-npuiioxkeHre, KOTOpPOE COCTOMT U3 TpeX BKIAIOK
¥ OTlEpallMOHHOr0 MeHI0. Ha mepBoii BKIaAKE MOJB30BATENI0 MPEeIaracTcs
BBECTH YETHIpPE MapaMeTpa (Ha4aJbHOE 3HAUYCHHWE MHTEpBaja, KOHEYHOE 3HaYe-
HUE WHTEpBaja, IIar W3MCHEHWS Ha WHTEpPBaje W IapaMeTp a), Ha BTOPOM
BKJIaJIKe oToOpakaeTcst Tabnuiia TadyaupoBanust GyHKIIMM HA UHTEPBAJIC U IKC-
TpEMYyMBbI 3TON (YHKIIMHU, HA TPEThEH BKIAAKE OToOpaxkaercs rpapuk GyHKIUH
Ha JaHHOM MHTepBaJie. B BepxHel 4acTu OKHA €CTh TPU MMyHKTA OMEPAIMOHHOTO
mento: Paitnn, Bug u Beixon. Bee myHKTHI onepalfmOHHOT0 MEHIO JTOJKHBI OBIThH
pabounmu. CTpyKTypa MEHIO JTOJDKHA OBITH CIICAYIOTICH.

daiin Bun Boixon
CoxpaHuTth Tabauma— —[[eem mexcma
! —lIJsem ona aueex
Brixon —Bvicoma cmpox

—Illupuna cmonbyos
—[lapamempwl wipugma 3azonosxa
—1eem wpupma 3azonosra

I'papux— —[]eem epagpuxa
—[Jeem ¢hona epagpuxa.

JlanHble PyHKIIMU, TPOMEXYTKA 1 3HAUEHUS a B3ATh U3 Ta0IULbI 8.1.

Tabauya 8.1 — Hnousuoyanvuvle 3a0anus

DyHKIHUH < g
& f1(x) f2(x) f3(x) 52 22 |E3
oal s g =° s
- =
1 2 3 4 5 6 7
1 | x°ctg(2x®) > 2% 2 | [-1637]| 03
tg (2x+3) +1 xe B ’
2 | x'tg(x+5) x° cos X sin x2+x%%° | 5 [[-2,8;82]| 04
3| nx+1+.3x | sin(x*+3x) | I*}+Vx+3 |1 |[-1726]| 025
4 Sin2 x3 V6x —x% +1 sin (X—e_x) 3 [[-2,2;7,4]] 0,23
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IIpooonocenue manuywi 8. 1

1 2 3 4 6 7
5 cos(x3 +1)e‘X ‘3/(2;6—+5) zm [-1,1;7,9]| 08
x°+2
6 ZMSM x*) | (x+D’cos X Vx* 42 +sinx? [-1.2;2,6]| 0,1
7 sin (x5 +3) Ixsin x x* —sin (x+1) [-1,7;2/4]| 03
8 | x'tg(x+2) In (4x% +1) In &5+ x2 [-4,3;80]| 05
9 | x*+¥x+10 | 13V4+% x+1 [-9.1;5.8]| 0,14
10 | [x ctg|2x] In(+) | e -3 x+1 [-3.4;25]| 0,23
11| x°ctg (2x%) 35t 13 sin? x+1" [-22;81]| 0,15
12| ctg(@x-1)° 24 sin (x® +1) [-2,8;52]| 05
13| x° +4x2\m (x=1)*+cos x \/W sin x3 [-3,2; 7,8]| 0,36
14 | +)(X+2)° | e*+sin(x+2) | 3In Ysin?x+2 [-6,1;1,3]| 0,15
15 | ctg (x3 +1) In 5inX+D? | 3/ox2 +x*+1 [-7,4;3,6]| 06
16 1,3@ 3x+3 5 +tg(x+1) [-1,2;7,1]| 0,45
17 | e +sin (2x) sin’® x* e +3/3x% 11 [-2,2;3,9]| 0,55
18 | x>+ (X +D*™ | (x—1)’ +cos (x3) 2X+1g (X* +2) [-0,3; 4,5]| 0,62
19 3\/% —(i); :);)23 cos? (X% ++/x) [-2,4;44]| 04
20| In (x2 +5) sin (e*+2) szin (x+3) [-2,9;8.2]| 0,2
e +cos (x+1)

21| 8 24x+1 | W (Vx+B) | sin (x*)+x°% [-3,9;3,8]| 015
22 | 3x® +ctg (x3 +1) e**! —sin (7x) 2fsin?x+2 [-1,3;7,1]| 06
23 | x°—ctg () | (T+1"+sin x 5X — X2 [-2,9;6,2]| 08
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IIpooonocenue manuywi 8. 1

1 2 3 4 6 7
2 .
24 | X" +sin(x) | 3%+3 4 2x 22 4 v +1 [-3,7;85]| 0,11
25 | x2+sin (7x)-1|  [x*+10" Yox* +x2 +1 [-3.9;1,2]| 025
26 | 3|x|+2—1 | sin(x*)+x"*° | In? (x)+/x [-4.5,61]| 03
27 | Jsin’ x+cos* X | In (x+1)++/3x | 5" +tg(x+3) [-3.4;34]] 0,33
28 | X°-3x*\/|x+6 ext2 4 _ yX ~4,1;5,0]| 0,45
- + — ’ a ) )
tg (2x—1) +1 X =X [ |
20 | gt ion_y e +3/x In (‘x3 + xz‘) [-1,7;2,9]| 0,75
2
30 —(fx ) In?[/x+5| 51+ x2 [-16;4.7]| 0,65
X7 +2x+1

8.4 KoHTpoJbHbIE BONPOCHI

1 KommoneHT MenuStrip, ero cBOMCTBa.

2 JluamoroBoe okHO ColorDialog, ero BpI30B U HA3HAUYCHUE.

3 JlmanoroBoe okHO FontDialog, ero BpI30B U Ha3HAUYCHUE.

4 JlnanoroBoe okHO SaveDialog, ero BEI30B U Ha3HAUYCHHE.

5 Cozpanue MOAaIbHOTO JUAJIOTOBOI'0 OKHA, €r0 HaCTPOMKA.

6 Hactpoiika kommoHnenTa TabControl, OCHOBHOE COOBITHE JIJIST STOTO

AJIEMEHTA.
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9 CAMOCTOSATEJIBHASA PABOTA. OBPABOTKA MATPUIIBI.
OOPMHUPOBAHUE OJHOMEPHBIX MACCHUBOB U3 JIBYMEPHBIX.
COPTHUPOBKA OJJHOMEPHbBIX MACCHUBOB

Heab: n3yyeHne UCMIONb30BAHUS BIOKEHHBIX LMKIMYECKUX OIEPATOPOB
1JI1 BBOJIA, BBIBOJIA U OOPAOOTKHU 3JIEMEHTOB MaTpHIbl; 00pabOTKa 3JIEMEHTOB
CTONOI0B, CTPOK MaTpuilbl. COPTUPOBKA OJJHOMEPHBIX MAaCCUBOB.

9.1 TeopeTuueckue cBeeHUS
9.1.1 Ocobennocmu padomel ¢ mampuyamu

B peanbHOW XKHU3HU CTPYKTYpPhI, COOTBETCTBYIOLIUE JBYMEPHBIM MAacCH-
BaM B MPOrPaMMHUPOBAHHH, BCTPEUAOTCA JOCTATOYHO yacTo. Hanmpumep, oueH-
KU CTYJAEHTOB TPYIIBI IO Pa3HbIM KOHTPOJIBHBIM TOYKAM MO ONPEACICHHOU
JUCUUIUIMHE, Tabauua 3apadoTaHHbIX PyTOOIBHON KOMaHA0M OYKOB B YEMIIHO-
HaTe CTpaHbl U T. A. [Ipu 3TOM NOsBISIETCS HEOOXOAUMOCTD JIJISl <GKU3HEHHOT0)
JIBYMEPHOT'O MacCHUBa OCYIIECTBISATH MOJACUET CYMM, NPOU3BEICHUM, KOTUYECTB
OTIPECICHHBIX (MJIM BCEX) AJIEMEHTOB MO CTPOKaM (MJIM MO CTOJOIaM) MCXO/I-
HOM Martpuibl. HarpuMmep, UTOroBas olieHKa CTyAE€HTa M0 IUCIUIUIMHE MoJyda-
€TCsl IyTEM CYMMHUPOBAHUSI OLICHOK IO BCEM KOHTPOJBHBIM TOYKaM, T. €. HE0O-
XOJIUMO HAUTH CyMMBI 3JIEMEHTOB CTPOK, YTOOBI OMPE/ICIUTh OLICHKU CTYJCHTOB
BCEU IPyMIBL.

PaccmoTrpum perienune 3a1aun: HAUTH CYMMY YETHBIX 3JIEMEHTOB Ka)KI0U
cTpoku MaTpuilbl A[n][m], rae n, m 3amarTcs ToJib3oBaTeaeM (KOJUYeCTBO
CTPOK U CTOJIOIIOB MaTpPHIL), PE3YJIbTAT 3anMcaTh B MaccuB B.

Hac Oyner uHTepecoBaTh TOJBKO CaM IPOIIECC HAXOXKICHUSI CyMM YeT-

HBIX 271eMeHTOB. [IpuMep ¢pparmMeHnTa nporpammsl, peliaronil JaHHYIO 3a7a4y:
for (i=0; i<n; i++) //mepebupaemM Bce CTPOKM MaCCHUBA

{ s=0; //0JI8 Kaxmoy CTPOKM BaHOBO HAUMHAEM CUMUTATHL CYyMMY
for (3j=0; j<m; j++) //mepebupaem BCe DJIEMEHTH IAaHHOM CTPOKU
//HaxoOyM CYMMY MHTEPEeCY IMX HaC D3JIEMEHTOB

if (A[1][J]1%2==0) s=s+A[i][]J];

B[i]=s; //3anmMcHBaeM MOJIYUEHHYI CYMMYy B OIHOMEPHHIM MaCCUB

}

AHaJIOTMYHBIM 00pa30M MOXHO MOJICYUTATh U CYMMY YETHBIX AJIEMEHTOB
cToNO1I0B. Jj1st 3TOr0 HEOOXOAMMO B TIPEBIAYIIEM (PparMeHTe IPOrPaMMBbl T10-
MEHSITh MECTaMH CTPOKHU, OPTaHU30BBIBAIOIINE PA0OTy HUKIOB (for ...), U IPH
3aIUCH MOJYYEHHBIX CYMM B OJJTHOMEPHBIM MacCHB B KQUECTBE MHAEKCA UCIIOJIb-
30BaTh nepeMeHnyto j (B[j]=s).
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9.1.2 Copmuposka 00HOMEPHBIX MACCUBOE

CopTupoBKa MpPEACTABISIET COOOW MPOLIECC YMOPSIOUEHUS AIEMEHTOB
B MAacCHBE B TIOPSAKE BO3pacTaHWsl WM yObIBaHWMS WX 3HaueHWd. Hampumep,
MaccuB B u3 n a5ieMeHTOB OyAeT OTCOPTUPOBAH B MOPSIKE BO3pacTaHUs 3HAYE-
HHUM €ro 2JIEMEHTOB, €CJIU

B[1]<B[2]<...<B[n],

U B TIOpsIIKE YOBIBAHUS, €CITH

B[1]>B[2]>... > B[n].

B noBcenHeBHOI )XM3HU MPOIIECC COPTUPOBKU «MACCHUBOBY HCIIONB3YETCS
o4YeHb YacTo. Hampumep, CMCOK B )KypHAJIE CTYACHYECKON TPyIIbI (COPTHUPOB-
Ka 1o andaBuTy GpamMuInii, a Tpu HEOOXOIUMOCTH U UMEH, ¥ OTYECTB) WU UTO-
ropasi TabJMIIa YEMIIMOHATA CTpaHbl 10 (PyTOOITY (COPTUPOBKA MO HAOPAHHBIM
KOMaHJIOM OYKaMm).

PaccmoTpum HEKOTOpBIE U3 aNTOPUTMOB COpTUPOBKH. [Ipm 3TOM Oynem
paccMaTpuBaTh COPTHUPOBKY IO BO3pacTaHWi0. KITFOYEBBIM OTIMYHMEM COPTH-
POBKHU TO YOBIBAaHUIO OYJET TO, YTO B MPOBEPKE 3HAK «OOJBIIE» HEOOXOAMMO
OyZeT 3aMEHUTH Ha 3HAK «MCHBIIICY.

9.1.2.1 Copmuposxa memoodom «ny3vipbkay. COPTUPOBKA METOAOM «ITy-
3bIPbKa» OCHOBaHA Ha BBITOJIHEHUH B LIMKJIE OMEpaliii CpaBHEHHS U TIPU HEOOXO0-
JUMOCTH OOMEHa COCeTHUX AJIEMEHTOB. PaccMOTpuM 3TOT MeToa Gosee moipoOHO.

CpaBHHM IEPBBII 3JIEMEHT MacCHUBa CO BTOPBIM, €CIIM NEPBBIM OKaXKETCs
00JIbIIIE BTOPOTO, TO TOMEHSIEM UX MECTaMU. 3aTeM CPAaBHUM BTOPOH C TPETHUM,
€clii BTOPOHl OKa)KeTcsi OOJbIIe TPEThEro, TO TAaKXKE MOMEHSEM WX MECTAMH.
[Tpomomxkaem cpaBHUBATH MOMAPHO COCEAHHME AIEMEHTHI 10 cpaBHEeHUs (N—1)-ro
U N-rO 3J1eMEHTOB. B pe3ynbpTaTe 3TUX ACHCTBUI caMblil OOJIBIION JEMEHT CTa-
HeT Ha nociienHee (N-e) mecto. Ternepp MOBTOPUM JaHHBIN QJITOPUTM CHadaia,
¢ 1-ro 10 (n—1)-ro snementa. Ilocaenuuii N-ii 3JIEMEHT HE paccMaTpUBaeTCs,
T. K. OH YK€ 3aHs1 cBoe MecTo. [locne nmpoBeneHus TaHHOW ONEpaluy CAMBIN
OOJIBIIION 3JIEMEHT OCTAaBIIECHCS YacTH MacchBa cTaHeT Ha cBoe (N—1)-e mecro.
Tak, yMeHbIIasg KOJUYECTBO MPOBEPSIEMBIX 3JIEMEHTOB, IOBTOPSIEM 10 TEX IOD,
1I0Ka HE MTPOBEPUM IOCieIHNE (TOUHEE MEPBBIE) 1Ba dJIEMEHTA.

[TomaroBelii mpuMep BBINOJHEHUS AAHHOTO alIrOpUTMa COPTUPOBKH
npeacTaBiieH B Tabymre 9.1.

Tabnuya 9.1 — Copmuposka memooom «ny3vipbKay

Homep 3s1emeHnTa 1
Hcxonuel MaccusB
[lepBbIit TPOCMOTP
Bropoii npocmotp
Tperuit npocMoTp
YeTBepThIii IPOCMOTP

AN P~OIW

GGG IENIEN
SUENIENIENII NS,

NWWww|
WIN|AOTWIN
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Hwxe npuBeneH TekcT ¢parMeHTa mporpaMmbl, MpeIHa3HAYCHHBIA IS
COPTHPOBKH OJTHOMEPHOro MaccuBa B[N] MeTomoM «Imy3bIpbKay.

for (j= n-1; 3>0; j--)
for (i= 0; 1i<3j; 1i++)
if (B[1]>B[1+1]) {t=B[1]; B[1i]=B[i+1]; Bl[i+l]=t;}

9.1.2.2 Copmuposka memooom nepecmarnosku. COPTHPOBKA METOJIOM
MEePECTAaHOBKM OCHOBAHA HA TIOMCKE HaWOOJIBIIIETO 3JIEMEHTA CPEU HECKOIBKUX
Y TOCJHEAYIOUIEr0 €ro MepeMENIeHUs Ha MOCIEAHIOK IMOo3unui. PaccMorpum
ATOT MeTOoJ1 OoJiee MOIPOOHO.

Haiinem B mMaccuBe camblii OONBIION 3J€MEHT (IIPU ATOM 3allOMHUHAEM
Y HOMEp TMO3UIIUH, TJI€ CTOUT ATOT JIEMEHT) U MOMEHSEM €ro C MOCIEIHUM N-M.
CamMblii OOJIBIIION JIEMEHT MacCHBa CTaHET Ha cBoe MecTo. Halinem cpean (n—1)
TIEPBBIX JIEMEHTOB HAMOONBIINN U TIOMEHsieM ero mectamu ¢ (N—1)-m. [ToBTo-
psieM 3TH JNEUCTBUS, YMEHBIIAsI KOJIUYECTBO MPOBEPSEMBIX JIEMEHTOB HA €U-
HUIlY 0 T€X MOp, NMOKa KOJUYECTBO PACCMATPUBAEMBIX 3JIEMEHTOB HE CTAHET
PaBHBIM OJTHOMY.

[TomaroBelii MpUMEp BBINOJIHEHUS JAHHOTO AQJITOPUTMa COPTHUPOBKHU
mpecTaBiieH B Tabimie 9.2.

Tabnuya 9.2 — Copmuposka Memooom nepecmano8Ku
Homep rj1emenTa 3
M cxoaHbIi MacCuB
IlepBeIil IPOCMOTP
Bropoii nmpocmotp
Tperuit npocMoTp
YeTBepThIid NPOCMOTP

AR~
w| ol

5
5
4

NININININ

NWWW N

Hwxe mnpuBeneH TekCcT (parMeHTa NpOorpaMMbl, MpPEeIHA3HAYEHHBIH
JUIs COPTUPOBKH OJTHOMEPHOr0 MaccuBa B[N] MeTomom nepectaHOBKH.

for (j= n-1; 3>0; j--)

{ max= B[0]; imax= 0;
for (i= 1; i<j+1; 1i++)
if (B[i]>max) {max= B[i]; imax= 1i;}
t= Blimax]; Blimax]= B[]J]; B[jl= t;

}

9.1.2.3 Copmuposxa memooom eécmasku. COPTUPOBKA METOJOM BCTaBKH
OCHOBaHa Ha MOOYEPETHOM MEPEHOCE FJIEMEHTOB UCXOIHOI'0 MACCUBA B JIPYTOi,
IIPY ATOM B HOBBI MacCUB 3JIEMEHTHI JOOABIISIOTCS YKE B YIOPSA0YEHHOM BU-
ne. Paccmorpum 3ToT MeToa Oolee nmoapoOHo.

JlanHbeiii MeTo yao0Hee paccMOoTpeTh Ha HarjsigHoM npumepe. [Ipenmno-
JIO)KUM, 4YTO BBl TMEPEBO3UTE MHOIOTOMHOE coOpaHue counHeHuil A. Jlroma
CBOCH OMOIMOTEKH HAa HOBYIO KBapTHpy. HeoOXomumo paccTaBUTh XaOTHYHO
yIakoBaHHbIE B KOpOOKY (MaccuB B) kuuru Ha kHmwkHyto nonky (Maccus C)
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1o nopsaky. [lepByro B3ATYI0 KHUTY U3 KOpOOKH (TIepBBIN 2JIeMEHT MaccuBa B)
MoMeIIaeM Ha TOJIKY B KPailHIOK JIEBYIO TTO3UIIMIO (Ha MEPBYIO MO3UIIUIO B Mac-
cuB C). Jlnst BTOpOM, B3ATON U3 KOPOOKH, KHUTH JEJIaeM MPOBEPKY, YUUTHIBAS
HOMEp ToMma (3HaueHHe FneMeHTa maccuBa). Eciu HoMmep Toma B3STOM KHUTH
00JIbIIIe, YEM HOMEP TOMA BHICTaBJICHHOM HA MOJIKY KHUTH, TO BCTABIIsIEM HOBYIO
KHUTY CTIpaBa OT YXe CTofAllel, nHaye — ciieBa. [loBTopsieM momoOHbIe ornepa-
IIMU HECKOJBbKO pa3. B3siB u3 xopoOku k-10 kKHUTY, CpaBHUBaeM ee€ (110 HOMEpY
TOMA) C YK€ CTOSIIMMH Ha TMOJIKE clpaBa HaleBo. EciM crosimias Ha IMOJKe
KpalHss TpaBasi KHUTAa OOJBIIE 110 HOMEPY TOMa, 4eM B3siTask U3 KOPOOKH, TO
CABUTaE€M KHUTY Ha MOJIKE MPaBee U MPOBEPSEM CIEAYIOUyI0 KHUTY. Haiins mo-
3UIMIO PACTIONOXKEHHSI B3SITOW M3 KOPOOKH KHUTH CPEIH YK€ CTOSIINX, BCTaB-
JsieM €€ Ha KHIDKHYIO moJiky. [loBTopsieM NaHHbIEe omepainu, MoKa BCe KHUTH
HE 3aiMyT CBOM MO3ULHNHU HA KHUYKHOW MOJIKE.

[TomaroBelii MpUMEp BBINOJIHEHUS JAHHOTO AalIrOpuTMa COPTHPOBKU
NpencTaBiieH B Tadnuie 9.3.

Tabauya 9.3 — Copmuposka memooom 6CmasKu

ITepBblii mar

B 8 6 1 3 4 S 9 10 / 2
C 8

Bropon mar
B 8 6 1 3 4 3) 9 10 7 2

Tperuit mar

oo}
(0]
o
_
w
TN
ol
(o]

10 7 2

nT.Ao.

Hwxe mnpuBeseH TekCcT ¢parMeHTa NporpaMMbl, MpeAHa3HAYEHHBIH
JUISI COPTUPOBKH OJTHOMEPHOI0 MaccuBa B[N] MeTooM BcTaBKy.
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9.1.2.4 Copmuposexa memooom Illenna. CoptupoBka Illemna Obita Ha3Ba-
Ha B yecTh €€ mzobperarens — Jonanpna lllenna, KOTOpsIid OmyOoIUKOBaAT 3TOT
anroputm B 1959 rony.

Coptuposka Illemna (aHria. shell sort) — ajJrOPUTM COPTHPOBKH, SIB-
JSIOIIMICS  YCOBEPIICHCTBOBAHHBIM BApPUAHTOM COPTUPOBKA METOAOM «IIy-
3pIpbkay. Mpes meropa lllenna cOoCTOMT B CpaBHEHUU SJIEMEHTOB, CTOSIINX
HE TOJIbKO PSJIOM, HO U Ha ONPEENIEHHOM PACCTOSHUM APYT OT Japyra. UHbIMU
CJIOBaMU — 3TO COPTUPOBKA METOJIOM «ITy3bIPbKa» C MPEABAPUTEIbHBIMU «TPY-
OBIMIY MPOXOIAMH.

IIpu coprupoBke lllenna cHadana CpaBHUBAIOTCA U COPTUPYIOTCA MEXKIY
cOOOM 3HAUCHMS, OTCTOSIIUE OJWH OT JPYroro Ha HEKOTOpoM paccrosauu d.
[Tocne BeIMoONHEHMS WHTepBaT yMeHbIaercs 1o Gopmynie d(k) =[d(k +1) — 1]/ 2.
[Tocne storo mporenypa MOBTOPSIETCA MJisi YMEHBIIIEHHBIX 3HadueHuid d, a 3a-
Bepuiaercst coptupoBka Illemna ynopsimounBanueM sneMeHToB npu d = 1
(TO €cTh OOBIYHON COPTHPOBKOM METOIOM «ITy3bIPbKay).

OddextuBHOCTh copTupoBkH lllenna B onpenenéHHbIX ciaydasx obecre-
YUBAETCS TEM, UTO 3JIEMEHTHI «ObICTPEE)» BCTAIOT HA CBOU MECTA.

Hwxe npuBeneH TEKCT ¢parMeHTa MmporpaMMbl, MpeIHA3HAUYCHHBIN IS
COPTUPOBKH OJTHOMEpHOro MaccuBa B[Nn] meromom Illemnna.

d=n-1;
while (d>0)
{
for (3=1; j<n; Jj+=d)
{ for (i=0; i<n-j; i++)
{ 1if (B[i]1>B[1i+1])
{ t=B[i]; B[i]=B[i+1]; B[i+1l]l=t; }

d=(d-1)*0.5;

9.2 Pa0douee 3aganue

Cozmare Windows-nipunoxenue (Tadir. 9.4), KOTOpoe 1Mo 3ampanmBaeMo-
My KOJUYECTBY CTPOK M CTOJIOIOB (POPMHUPYET CIIy4allHBIM 0Opa3oM JIByMep-
HbI MacCUB A, MOJCYUTHIBAET <yCJIOBHE CBOETO BapHaHTa™> MO CTpPOKaM (JJis
HEUYETHBIX BAapUAHTOB) WIM MO CTOJOLAM (JJisI YETHBIX BapUAHTOB) IMOIY4YHB-
HIefcs MaTpULbL, OJYYEHHBIE PE3YIIbTATHI 3aHOCUT B OJTHOMEPHBINA MaccuB B u
COpTUPYET MaccuB B MeTonoM <ycCioBHE CBOETO BapUaHTA™.

[TpuGau3uTeNnbHBIN BHEIIHUN BU co3aaBaeMoro Windows-TpuaoKeHus
n300pakeH Ha pucyHke 9.1,
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-
sl Cam.pabora esinoanun Meanoe WM. crygenr rp. 3CA11-1

BT

CkonbKko cTpok? 8 CKonbko cTORGUOB? 4

2 1 15 -18
5 8 -14 1
14 -3 15 20
-18 5 10 4
-19 -12 -13 10
-15 -20 17 0
138

COSIIETI: OHOMEDPHBIA MACCUE CYMM YETHED INEMEHTOR

Kol CTDOKM (7)) waxporo cTonbua

2616 63442208

262016642383

FoprmuposaHne | | Pacuet ‘ [ Copmpoexa ] |

Beoeog,

Pucynok 9.1 — Oxno gopmsi npoepammol

Tabauya 9.4 — Hnousudyanvhvie 3a0anus

Homep Meron
VYcaoBue cenekiuu B IByMEPHOM MacCUBE
BapuaHTa COPTUPOBKHU
1 2 3
1 CyMMy MOJ0XKUTENbHBIX 3JIEMEHTOB «ITY3BIPbKa»
2 KonnyecTBo 4ETHBIX 3JIEMEHTOB IIEPECTaHOBKHU
3 [IpousBeneHue KpaTHBIX 3 3JIEMEHTOB BCTaBKH
4 Cpennee apudmeTnueckoe OTpHUIIATEIbHBIX
[lemna
AJIEMEHTOB
3) MakcuManbHbIN SJIEMEHT «ITY3BIPbKa»
6 CpenHee reoMeTpUYeCKoe HEUETHBIX DJIEMEHTOB |  MEPECTAaHOBKU
7 KonmndecTBo HeOTpUIIATENBHBIX 3JIEMEHTOB BCTaBKHU
8 [Ipon3BeieHNE YETHBIX 3JIEMEHTOB [lenna
9 CyMMy KpaTHBIX 5 3JIEMEHTOB «ITY3BIPbKa»
10 HaunGonpmuii o MOJYJIIO 3JIEMEHT NEPECTAaHOBKHU
11 Cpennee apudmMeTHIECKOE YETHBIX SJIEMEHTOB BCTaBKHU
12 CpenHee reoMeTpUYECKOE KPATHBIX 4 3JIEMEHTOB [lemnna
13 CyMMy oTpuLIaTENbHBIX JIEMEHTOB «ITY3BIPbKa»
14 KonnuecTBO HEUETHBIX 3JIEMEHTOB [IEPECTAaHOBKHU
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1 2 3

15 [Ipon3BenaeHne HEKPATHBIX 4 AIIEMEHTOB BCTaBKHU

16 Cpennee apudmeTndeckoe MmoaoKUTETbHBIX [lema
AJIEMEHTOB

17 MUHUMAIIBHBIN 3JIEMEHT «Iy3BIPbKa»

18 CpenHee reoMeTpUYECKOE YETHBIX DJIEMEHTOB MepecTaHOBKHU

19 KonnuecTBO HENMOIOKUTENBHBIX JJIEMEHTOB BCTaBKU

20 IIpou3BeneHne HEUETHBIX JIEMEHTOB [Memma

21 CyMMy HEKpaTHBIX 3 3JIEMEHTOB «I1y3BbIPbKa»

22 HauMeHbp1unii o MO0 3JIEMEHT MEepPECTAaHOBKHU

23 Cpennee apupMeTHIecKOe HEUETHBIX DJIEMEHTOB BCTaBKH

24 CpenHee reoMeTprIECKOe HEKPATHBIX 3 AIIEMEHTOB [lenna

25 CyMMy HauOOJIBITIETO M HAUMEHBIIIETO YIEMEHTOB «ITY3BIPbKa»

KOHTpOJIbeIe BOIIPOCHI

1 B dem 3akitouaeTcs COpTUPOBKA FJIEMEHTOB OJJTHOMEPHBIX MAaCCUBOB?
2 CopTHpPOBKA METOJIOM «/1)3bIPbKAY.

3 CopTupoBKa METOJIOM nepecmano8KuU.
4 CopTupOBKa METO/IOM BCHIABKU.

5 CoptupoBka metonom [llenna.
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Hpuiaoxenue b
CocraB Monynel AUCUUTIIIAHBI
«Boiuucnumenvhaa mexHuka u nPOZPAMMUPOBAHUEY
u1st cryaeHToB cneruanbHocTh 8.05070204 «ekTpoMexaHuYecKne CUCTEMbI
aBTOMATH3ALMH M 3JIeKTPONPUBOID)
JTHEBHOU (hOpMBI O0yUEHHMS,
pacrpeneneHue BpeMeHU Ha UX YCBOEHUE, TEPMUHBI KOHTPOJIS
(1-it TpumecTp)

Tabauya b.1 — Cocmas mooyneii oucyuniumuol

Ko-
2 ><
3 2 o nve-
S = =z =
S
& w | & = CTBO =
g8 15 l¢g S oan- =
A Kparkoe B a Q = = .
= 3 Q H | X a| &7 JIOB S
> |  coaepikaHHe o o =~ | & 2| &§ )
=4 = Z = ol 3§ Dopmbl 1 METOIBI KOHTPOJIS 8,
) MOTyJIst S = = |8 8| €& =]
p= & S | &= = g =
T2 &8 | & 5
8| % |E | £ I
© 3 ~ S| = =
o X
1 | OcHoBbI | 2 | 3ammra Jg.p. mo Windows.
padoThI Pabora ¢ oxHamu. YnpasieHue 35 | 20 1
¢ onepanuoH- ¢aiinoBoil cucTeMoW. ApxXHBa-
HO¥ cHCTeMOoM nus
Windows 3 | 3ammra J. p. mo Word.
BBox um ¢opmartupoBaHHe TEK-
cra. Pabora c Tabmuuamu, pe- |35 |20 2
naktop ¢opmyn. BceraBka 00b-
€KTOB B JIOKYMEHT
1 | 3ammra PI'P 30|15 2
18 | 05 8 6 Bcero 3a Mmonyan 100| 55 2
2 | OcHOBHBIE | 3ammura a. p. 1.
KOHCTPYKITMH 1 3nakomcTBO co cpemoit Visual 5|9 3
SI3bIKA Stidio. Co3manue mpocToil mpo-
nporpaMMHpo- rpaMMsl Ha s13bike C+ B KOHCOJIN
panue C++ 3anmTa J. p. 2. [lepemeHHbIe U
0a30BbIe THIIBI JAHHBIX S3BIKA
1 6|3 3
C++. Cozpmanue mporpamMMbl
JINHEHHOTO aJIrOpUTMa
3ammTa a. p. 3.
2 | Ilpunsatue pemwennii. YcioBuele | 7 | 4 3-4
oreparopsl Ha si3pike C++
3amura Ja.p. 4. Oprasuzanus
2 | P P 05| 4
IUKJIOB Ha si3b1Ke C++
3amura J. p. 5. OxnHomepHbIE
YHUCJIIOBBIE MACCHBBI Ha SA3bIKE
mporpammupoBanusi C++. Ce-
4 | nextuBHas oOpaboTka snemeH- |16 | 9 5-6
TOB MaccuBa. HaxoxneHue mu-
HUMAJBHOTO W MaKCHMaJbHOTO
9JIEMEHTOB MacCHBa
3amura J. p. 6. [lonstue MHO-
5 | romepHoro maccuBa. Obpaborka |18 | 11| 6-7
2JIEMEHTOB MaTpPHI]
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3anmra a.p. 7. Iloctpoenue
rpaduka QyHKIIH

14

3ammTa a. p. 8. Daitnorrii BBOJ
M BBIBOJ Ha s13bIke CH++

12

8-9

CamocTosiTetbHasi padora. OO0-
paboTka 3JEMEHTOB IHaroHajew
KBaJ[PaTHBIX MATPHUI]

Kounrtpoabhas padora

72

29

Bcero 3a MmoayJib

100

55

OCHOBBI |
nporpaMMupo-
BaHUA B cpene
Visual Studio
2010

3amura J.p. 1. 3HAKOMCTBO
C BU3YAJIbHOM Cpelod Mmporpam-
muposanust Visual Studio 2010.
Co3maHus CcaMOTO  MPOCTOTO
nomnosnnenus Windows

30

17

10

3anmTa J1. p. 2. YCIOBHEIE OIle-
paropsl. Beraucnenne 3HaueHus
(YHKIMH, 3aJaHHON YCIOBHO

30

16

12

3amura J. p. 3. Huknuyeckuit
ANTOPUTM. TabynupoBanue
() YHKIIUU ¥ TIOMCK SKCTPEMYMOB

30

16

14

KonTponbnas padora

10

15

54

15

23

18

Bcero 3a MmoayJib

100

55

15

Bcero 3a Tpumectp

144

4,0

60

45

Becossie k03¢. Moayneii:
0,1;0,5; 0,4;
(ns mpumecmpa na moOynvHblil
KOHMPOIb)

Pa3pab6oTka 11
JIOTIOJTHEH Uit
B cpene Visual
Studio 2010

3anmra a.p. 4. Iloctpoenue
rpaduka (QYHKIMH Ha IIpoMe-
XKYTKE C OIPE/ICIICHHBIM IIaroM.

11

1-2

3ammTa Ja. p. 5.

[lonsiTHE OQHOMEPHOTO Maccu-
Ba. CenextuBHas 00paboTka
9JIEMEHTOB MACCHBa

18

10

2-3

3anmra a. p. 6. Ilonarue nBy-
MEpPHOTO MaccuBa (MaTpHIIBI).
CenexktuBHast 00paboTka 3ie-
MEHTOB CTPOK, CTOJIOLIOB M JiHa-
TOHAJIEH MaTpPHUIIbI

19

10

4-5

3amura J. p. 7.
N3yueHne BEpOSITHOCTHBIX aJIrO-
put™MoB (Metoa MonTe-Kapio)

15

6-7

3amura J. p. 8. Pobora ¢ mua-
moroBeiMi  OkHamu. Co3maHue
OIIEPAIIOHHOTO MEHIO

11

CamocTosiTeTbHAS pab6ora.
O6paboTtka Marpunsl. Dopmu-
pOBaHKE OJTHOMEPHBIX MacCHBOB
n3  aByMepHbIX. CopTuUpOBKa
OJTHOMEPHBIX MAaCCHBOB

16

KonTponbnas padota

10

108

3,0

45

27

Bcero 3a Mmopyb

100

55

Bcero no kypcey

252

7,0

105

72

BecoBble KO3(QHMUMEHTHI 3a
Kypc:

M1-0,1

M2 -0,3

M3 -0,25

M4 -0,35
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