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Beryn

Microsoft .NET — mnporpamua TexHosoris komranii Microsoft, sxa €
1aTOPMOIO JJII CTBOPECHHS SIK 3BUYAWHUX JOJMATKIB, Tak 1 BeO- momarkiB. .NET-
JOJJATKA MOXYTh PO3POOISATHCS 1 BUKOHYBATHCS SK B CEPEIOBUIII OMEpaIliiHuX
cucteM Microsoft, Tak 1 B iHmmx Bkiouyatoun Mac OS X, pi3HI JUCTpUOYTUBU
Linux, Solaris, a Takoxx Ha Mo6utbHUX Tpuctposx 10S 1 Android (uepe3 API-
iHTepdeiic MonoTouch).

C# — e 00'eKTHO-OpIEHTOBaHAa MOBA MPOTpaMyBaHHsI, po3pobieHa B 1998-
2001 pokax rpymnorw IHXXEHEpIB MiJ KepiBHUITBOM AHaepca Xeiicoepra B
kommnaHii Microsoft sk MmoBa po3poOku mpoaatkiB s miatdopmu Microsoft .NET.
Cunrakcuc C# 6mm3pkuii 1o C++ 1 Java. Ha ceoromni C# € rrarmaHChKO0 MOBOTO
kopropartiii Microsoft 115 mporpamyBaHHs B cepenoBuiil Windows.

OCHOBHUM IHTETPOBAaHUM CEPEIOBUIINEM PO3POOKH, TOOTO KOMITIOTEPHOIO
IporpamMoro, IO JIOMOMara€ TMpPOrpaMmicCTOBl PO3POOISATH HOBE MPOTPaMHE
3abesneueHs, i C# e Visual Studio. AnbTepHAaTUBHUMH CEpEIOBUILIAMHU

nporpamyBaHnHs € SharpDevelop Ta MonoDevelop.

C # — He eMHA MOBa, sIKA MOYKE BUKOPUCTOBYBATHCs Jisi moOynoBu .NET-
nonatkiB. CepenoBumie Visual Studio mae 3Mory BUKOPHCTOBYBAaTH M'SITh MOB, a
came — C #, Visual Basic, C ++/CLI, JavaScript 1 F#. Icaytots .NET-xkomninaropu

K1 pu3HaveHi 11t MoB Ruby, Python, Pascal Toro.

Visual Studio mpairtoe va urarpopmi Windows 1 opieHTOBaHa Ha CTBOPCHHS
Windows- 1 BeO-momaTkiB. Y Apyrid 4YacTUHI Kypcy MU OyJIeMO BHBYATH
NPUHIAIIA OOEKTHO-OPIEHTOBAHOTO TMPOTpaMyBaHHS Ta cTBoproBatn Windows-

JIOJATKH.



IIpakTuyne 3anaTTa Nel. Meroau. Ilapamerpu meTtoais.

Mertop - e GyHKIIIOHATBHUN €IEMEHT KJIacy, sSIKUi peanidye o0unciaeHHs abo
1HON  71i, 110 BUKOHYIOTBCS KJIAaCOM YW NPUMIPHUKOM. MeTonu BH3HAUYAIOTH
MOBEJIIHKY KJIacy.

Meron sBasie co0Or0 3akiHUCHHUNW (QparMEeHT KOy, MO SKOTO MOKHA
3BEpHYTHCS 1O iMeHl. BiH onucyeTrbcs oAMH pa3, a BUKIMKATHCS MOXE CTUIBKU
paziB, CKUIbKH HEOoOXigHO. OauH 1 TOM K€ METOJ MOXke O0O0poOJsATH Pi3HI JaHi,
nepenaHi ioMy B SIKOCT1 apryMEHTIB.

CHHTaKCHC METONY:

[ATpulyTH] [cnenudikaropu] Tun iMsmeroaa ([mapameTpu])

TEJO MeTofa

Po3rissHeMO OCHOBHI €JIeMEHTH onucy MeTony. [lepmmii psaaok sBise co60r0
3aroJIOBOK MeToay. Ti10 MeTomay, IO 3aaa€ Mii, MO0 BHKOHYIOTHCS METOJOM,
HailyacTiiie sBisie co00l0 OJOK - TMOCHIJOBHICTH OMEPaToOpiB y (PIrypHHUX
ckoOkaxl.

[Tpu omuci METOIB MOKHA BUKOPUCTOBYBATH crienudikatopu 1-7 3 Tadm. 5.2,
10 MalOTh TOM K€ 3MICT, 1110 ¥ JJIsI TIOJTIB, a TaKoX crienudikaTopu virtual, sealed,
override, abstract 1 extern, ki = OyayTb  pO3TISHYTI B  MIipy
HeoOximHoCTi. Haituacrime st MeToaiB 3a1aeTbes cnerudikaTop qoctymy public,
aJke METO/IU CKJIaJaloTh iHTep(dec Kiiacy - Te, 3 UMM MPaIloe KOPUCTYBaU, TOMY

BOHH MOBUHH1 OYTH JOCTYIIHI.

public double Gety() /1 MeTON NS RONYYEHMS NOAS Yy M3 UCTMHIa 5.1

{
}

return y;

Tun Bu3HAuYae, 3HAYEHHS SKOTO THUIY OOYHCIIOETHCS 3a JOMOMOIOI0
MeToay. YacTo BKMBAETHCA TEPMiH «METOJI TIOBEPTAE 3HAUEHHS», OCKUIBKH MiCIIs
BUKOHAHHS METOJly BIJOYBa€ThCS MOBEPHEHHS B T€ MICIe BUKIUKae (DYHKIIT,
3BiIKM OyB BUKJIMKAHWW METOJ, 1 mepeaavya TyAu 3HAYCHHsI BUPa3y, 3allUCAHOTO B
oreparopi return. SIKIo MeToJ| HE MMOBEPTA€E HISIKOTO 3HAUYEHHS, B Or0 3arojioBKY

3aJja€ThCsl TUI Void, a omepaTop return BiJICYTHSI.



BeiabiBaolan
pyHKUMA

Meton

Buizoe meToga  |m———

return ...

Bosepar 3HaveHus

Buknuk merony
[lapameTpu  BHUKOPHCTOBYIOTBCS  JjIsi  OOMiHY  iH(Qopmariero 3
metoqoM. [lapametp siBisie co00r0 JIOKaJdbHY 3MiHHY, SIKa MPH BUKIUKY METOIY
npuiiMae 3HAYEHHS BIANOBIAHOrO aprymeHty. O0nacTh Aii mapamerpa - BecCh
METO/I.
Hanpuknan, mo6 o6unuciuTy 3Ha4eHHs CHHYCA ISl PEUOBIi BETMYUHU X, MU
nepegaeMo ii B SKOCTI apryMeHTy B meTon Sin kiacy Math, a mo0 BuBectu

3HA4YeHHs 1€l 3MIHHOI Ha €KpaH, MM mepenaemo ii B meton WriteLine kmacy

Console:
double x = 0.1;
doubTe y = Math.Sin(x):

Console.WriteLine(x):

[Ipu mpomy merox Sin mMoOBepTaE B TOYKY CBOTO BHKJIMKY PEUOBHUHHE
3HAUEHHS CHHYCA, SIKe TPUCBOIOETHCS 3MIHHOI y, a meTon WriteLine HiYoro He
HIOBEPTAE.

[TapameTpu, ommcyBaHi B 3aroJIOBKy METONY, BH3HA4YalOTh O€3/114 3HAYEHb
apryMEeHTIB, SIKI MOKHa mepenaBaTd B MeToj. CIIMCOK apryMEHTIB IPU BUKIIUKY
HIOM HaKJIQJAa€ThCsl HA CIHHCOK IapaMeTpiB, TOMY BOHM IIOBHHHI IOHNapHO
BIANOBIIaTH OAMH oxHOMY. [IpaBuia BIAMOBIAHOCTI TOKJIAIHO PO3IIIAJAIOTHCS B
HACTYIHHX PO3/iJax.

JIiist KOXKHOTO MapaMeTpa MOBUHHI 3a1aBaTcs Horo tun Ta iM's. Hampuknan,

34roJIOBOK MCTOAY Sin BHUIIIAIAa€ HACTYIITHUM YNHOM!

public static double Sin( double a );



Im'st MeTomy yKyTi 3 KIIBKICTIO, TUIIAMH 1 crienu(ikaTopaMu HOro mapamMeTpiB
ABJIA€ COOOI0 CHUTHATYPY METOAY - T€, MO0 YOMY OJMH METOJ BIAPI3HSIOTH BiA
1HIIUX. Y Kjacl He MOBUHHO OyTH METO/IIB 3 OJITHAKOBUMU CUTHATypaMH.

VY nmictunry 5.2 B kimac Demo nonmaHi METOAM YCTaHOBKH 1 OTPUMAaHHS
3HAYEHHS ToJIs1 y (Hacmpapdl Il MOAIOHMX ITiJIel BUKOPHUCTOBYIOTHCS HE METOJIH,
a BJIACTMBOCTI, SIKI PO3TJIAIal0ThCS TPoxHu mizHimie). KpiMm Toro, ctatuuHe moiie s
3aKpUTO, TOOTO BH3HAUEHE 3a YMOBYAHHSAM fK private, a JJjii MOro OTpUMaHHS

onucanuit metoa Gets, SBJISIO COOOKO MPUKJIIAJL CTATUYHOT'O METOTY.

Nucturr 5.2, lNpocTedune MeToabl

using System;
namespace ConsoleApplicationl

{

class Demo

{
public int a = 1;
pubiic const double ¢ = 1.66:
static string s = "Demo";
double y;

pubtic doubte Gety() /! MeTe] nonydvyeHwa nona y

{
}

public void Sety( double y_ ) /! MeTOR YCTQHOBKM RORR ¥

{
}

public static string Gets() // WeTon ronyyexus nons s

{
}

return y;

y=y_

return s;

}

class Classl
{ static void Main{)

{

Demo x = new Demo() :
x.Sety(0.12); // BH30OE MeTONa YCTAHOBKM nona y

Console.Writeline( x.Gety() ): // BH3OB METOAA NOAYHeHMA nons y
Console.WritelLine{ Demo.Gets() ): // Bbi30B METOJA NONYYEHNA NONA S
/ Consocle.WriteLine( Gets() ); // npy BbIAOBE W3 Ap. MeToAa 3TOro obLeKTa

Sk 6aunTe, METOAM KJIaCy MalOTh OE3MOCEPEIHIN JOCTYII A0 HOT0 3aKpUTUM

nosisix. Meton, onucanuii 31 crienudikaTopoM static, TOBUHEH 3BEPTATUCS TUIBKU



70 CTaTUYHHMX IIOJNIB KJjacy. 3BepHITh yBary Ha Te€, IO CTaTUYHUNA METOJ

BUKJIMKA€ETHCS Yepes3 IM'A KJlacy, a 3BUYaiiHUil - yepes iM'a eK3eMILIpa.

PosristHeMo  OuIBII  JI€TAJILHO, SKHUM  4YHHOM  METOJ  OOMIHIOETBHCS
iH(popMalLli€l0 3 BHUKIMKAB HOro kojom. [Ipm BHUKIMKY METOAY BHKOHYIOTHCA
HACTYIIHI Jii:

1. OGUUCTIOIOTHCS BUPA3iB, IO CTOSITh HA MICIIl apTyYMEHTIB.

2. BuninseTscs maM'aTh miJ] mapaMeTpyu METOTy BIAMOBITHO JI0 iX THIIOM.

3. KoxxHoMy 3 mapaMeTpiB 31CTaBJISIETHCS BIMOBIIHUM apryMeHT (apryMeHTH
K OU HAKJIaJal0ThCs Ha TapaMeTpH 1 3aMIIaoTh iX).

4. BUKOHYETBCS TUIO METOY.

5. SIkmo MeToJ TOoBepTaE 3HAUCHHS, BOHO TIEPEHAETHCS B TOYKY
BUKJIMKY; SIKIIIO METOJ] Ma€ THUMN vol d, ympaBliHHS TEpPeNacThCs Ha OMeparop,
HACTYITHUH TCJIS BUKIIHKY.

[Ipu 11bOMy TEpEBIPAETHCS BIANOBIAHICTh THUIIIB apTyMEHTIB 1 MapameTpiB 1
Ipu HEOOXITHOCTI BHKOHYETHCS iX mepeTBOpeHHs. [Ipu HeBiNMOBIAHOCTI THUIIB

BUJIAE€THCS J1arHOCTUYHE TOBIIOMJIEHHS. JIICTUHT UTIOCTpYE 11 mpoIliec.
using System;
namespace ConsoleApplicationl
{ class Classl
static int Max(int a. int b) // weTon ebbopa MAKCHMARBLHOTO 3HAYEHUS

if (a>b) return a;
else return b;

static void Main()

{

inta =2, b=4;
int x = Max( a, b ); // Bu30B metoma Max
Consote.WriteLine( x ); // pesynsTat: 4

short t1 = 3, t2 = 4;

int y = Max( tl, t2 ); // BHI30B MeTopa Max
Console. Writeline( y ): /! pesynsbTat: 4
intz=Max(a+tl, t1/ 2*b): // Bu3oe metoaa Max
Console Writeline( z ): /1 pesyneTaT: 5

}

VY kunaci onucanuit Meron Max, sakuil BUOMpae HalOIbIY 3 ABOX MEPEAAHUX

romy 3HaudeHb. [lapamerpu omucani sik a 1 b. Y meroni Main BUKOHYIOTBCSI TpU



BUKIMKM Max. B pe3ynbrari mepmoro BUKIHMKY MeTOony Max mepenaroTbes JBa
apTyMEHTH TOTO XK TUIY, IO ¥ TapamMeTpH, y APYrOMY BHUKIHKY - apTyMEHTH
CYMICHOTO THIY, B TPETHOMY - BUPQKECHHSI.

KinpkicTh apryMeHTiB MOBMHHA BIANOBIAATH KUIBKOCTI apamerpiB. Ha imena
HISIKUX OOMEXEeHb HE HAKJIaJa€ThCsl: IMEHA apTyMEHTIB MOXYTh SIK 301raTucs, TaK 1
He 30iratucs 3 iIMEHaMU MapaMeTpiB.

IcHyrOTh 1Ba ciocoOu mepenadi mapaMeTpiB: 32 3HAUCHHSM 1 32 TIOCHJIAHHSM.

[Ipun mepenmaui 3a 3HAYEHHSM METOJ OTPUMYE KOIli 3HAYE€Hb ApPTyMEHTIB, 1
OTIEPATOPH METOJY TPAITIOIOTH 3 UMK KOmisiMH. JloCTyIy 10 MOYaTKOBUX 3HAYEHb
apTyMEHTIB Y METOIy HEMA€E, a OT)KE, HEMAa€ 1 MOXKJIMBOCTI iX 3MIHHTH.

[Ipu mepenaui mo MOCWIAHHIO (32 aJpecor0) METOJl OTPUMYE KOTii ajpec
apryMEHTIB, BIH 3IIACHIOE JOCTYII 10 KOMIPOK IMaM'siTi 3a MUMH aJIpecaMu 1 MOXe
3MIHIOBAaTH BUXI1JHI 3HAUEHHS apryMEHTIB, MOJIU(DIKYyIOUH MapaMeTpH.

Y C # nnsg oOMIHY AaHUMHM MIDK BHUKIHMKA€ 1 BUKIMKAETHCS (PYHKIISIMU
nepea0aueHo YOTUPH TUIIH TTapaMeTPiB:
® [apaMeTpHu-3HAYCHHS;
® [1apaMeTPU-MOCUJIaHHS - OMUCYIOTHCS 32 JI0MOMOTOIO KIIFOUOBOTO cjioBa ref;
® BUXIJIHI TAPAMETPH - OMUCYIOTHCS 32 IOTIOMOTOI0 KITFOUOBOTO CJIOBA OUt;
® [apaMETPU-MACHUBH - ONUCYIOTHCS 3a JOMOMOIOI0 KIIFOUOBOTO CJIOBA params.

KitouoBe ciioBo mepeaye omucy TUIY HapameTpa. SIKI0 BOHO OIYIIEHO,
napamMeTp BBaXKAEThCS MapaMeTpoM-3HadeHHsM. [lapameTp-macuB Moxke OyTu
TITBKH OJIMH 1 TOBUHEH PO3TAIIOBYBATUCS OCTAHHIM Yy CITUCKY, HAITPUKJIA];

public int Calculate( int a, ref int b, out int ¢, params int[]1d ) .

[Tpo mapamerpu-macuBax Mu Oy/eMO TOBOPUTH Ti3Hile, B riasi 7 (aus. C.
154), a 3apa3 po3riasHEeMO 1HIII TUITH TTapaMeTPiB.
ITapamMeTpu-3HaYeHHSA
[TapameTp-3HaUYCHHSI OMUCYETHCS B 3arojIOBKY METOAY HACTYMTHHUM YHUHOM:
THIIL IM's]
[Tpuxnan 3arooBka METOAY, II0 Ma€ OJMH MapaMeTp-3HaYEHHS IIJI0T0 TUITY:

void P (int x)



Im'st mapameTpa mosxe OyTu noBUIbHUM. [lapameTp X siBIsie COO0I0 JTOKAIBHY
3MIHHY, 5IKa OTPUMY€E CBO€ 3HAUEHHS 3 BUKIMKA€E (PYHKIIT MPU BUKIUKY MeTOay. Y
METO/] TIEpeIAEThCS KOIIis 3HAUYECHHS apTyMEHTY.

MexaHni3m nepenadyi HaCTYNHHUI: 3 KOMIPKHM MaM'aTi, B sKiid 30epiraerscs
3MiHHA, TIepeJlaHa B METOJ, OepeThCs 1 3HAUEHHsI 1 KOMIIOEThCS B CHEIIAIbHY
o0ylacTh mam'sTi - 00JacTh MapaMeTpiB. MeToa Mpaulre 3 Ii€I0 KOIMIEK, OTXKE,
JOCTYIly 70 KOMIpKH, A€ 30epiraerbcsi cama 3MiHHA, He Mae. [lo 3aBepieHH1
pobot MeToay 00JIacTh MapaMeTpiB  3BUIbHIEThCA. TaKUM  YMHOM, IS
napamMeTpiB-3HaYeHb BUKOPUCTOBYETHCS, SK BU 3/I0TaIaliucs, Iiepenada 3a
3HAYCHHSAM. SICHO, 10 IeH CIT0CiO rOAUTHCS TIIBKU JJIS BEJIMYMH, SKI HE ITOBHHHI
3MIHUTHCS TICIIE BAKOHAHHS METOMAY, TOOTO JIJIsi HOTO BUXIAHUX JTaHUX.

[Tpu BUKIUKY METOy Ha MICIII TapamMeTpa, MePelaHoro 3a 3HAYCHHAM, MOXKE
nepedyBaTH BUpa3, a TaKOX, 3BUYAMHO, MOTO OKpeMl BHUIIAJKH - 3MiHHa abo
KOHCTaHTa. Mae ICHyBaTH HEsSBHE TIEPETBOPEHHS THUIYy BHpa3dy O THUILY
napamertpal.

Hanpuknan, nexaif B BUKIMKAe (yHKIT omucaHl 3MiHHI 1 iM JO BHKJIHUKY

METO/y MPUBJIACHEHI 3HAYEHHSI:

1;
1;
1;

int X
sbyte ¢
ushort y

Tonai HacTymH1 BUKIUKHA MeTony P, 3arosioBok sikoro OyB OomHMCaHUN paHille,
OyIyTh CHHTaKCHYHO MPABUIbHUMHU:

PCx); Plc)., Ply) PC200): Pix/4+1)

ITapamMeTpu-nocuJIaHHA
VY GaraTth0X MeTo/ax BCi BEJIMYMHH, SIKI METOJ MOBUHEH OTPUMATH B SKOCTI
BUXIJTHUX JAaHUX, ONMUCYIOThCA B CHHCKY MapaMeTpiB, a BEIUYMHA, IKY OOUHCIIOE
METO/J] SIK Pe3yJbTaT CBO€i pOOOTH, MOBEPTAETHCA B BUKIIMKAE KO 3@ JIOTIOMOTOIO
omeparopa return. O4eBUHO, IO AKIIO METOJ MOBUHEH MOBEPTATH Oinblie oaHie
BEJIMYMHU, Takui crmocid He roauThesd. llle ogna mpoOiema BUHMKAE, SKIO B
METO/Il TOTPIOHO 3MIHUTU 3HAYEHHS OyAb-IKHX MEPEeJaHuX J0 HbOTO BEIMYUH. Y

IUX BUITaJKAaX BUKOPUCTOBYIOTLCS IMapaMCTPHU-TIOCUIIAHH.



O3Hakol0 MmapamMeTpa-mocUiaHHs € KIo4yoBe ciioBo ref mepex omumcom
napaMmerpa:

ref Tun im'st

[Ipuknan 3arosoBka METOAY, IO Ma€ OJWH IMapaMeTP-TIOCHUJIAHHS IIIOTO
tumy: void P (ref int x)

[Ipu BUKIMKY MeTOAy B 00JacTh mapameTpiB KomitoeTbess HE 3HadeHHS
apryMeHTy, a WOTo aJipecy, 1 METOJl 4epe3 HhOTO MA€ JOCTYII JI0 OCEPEAKY, y AKii
30epiraeTbcsi apryMeHT. TakuM YMHOM, MapamMeTpU-TIOCHIIAHHS TEpPeNaroThCs 3a
aapecoro (Jacrtimie BXKMBAETHCS TEPMIH «repefada 3a TOCHIIAaHHSMY). MeTon
npaioe 6e3rnocepeHbO 3 3MIHHOT 3 BUKIIMKAE (PYHKIIIT 1, OTXKE, MOXKE i1 3MIHUTH,
TOMY SIKIIIO B METOJI MOTPiOHO 3MIHUTH 3HAYEHHS IapaMeTpiB, BOHU MOBHHHI
niepeaaBaTUCS TUTHKU IO TIOCUJIAHHIO.

[Tpr BUKIMKY METOAYy Ha MICIi MapameTpa-MOCHIaHHS MOXE 3HAXOIUTHCS
TUIBKK TOCWJIAHHS Ha 1HIMiami3yBajia 3MIHHY TOYHO Toro » tumy. [lepen im'sam
mapameTpa BKa3y€eThCs KIIFOUOBE CIOBO ref.

Buxigni naHi nepenaBaTtd B METOJ 3a TIOCHJIAHHSIM HE PEKOMEHAYETHCS, 100
BUKJTFOYUTH MOKJIUBICTh iX HEHABMHUCHOTO 3MiHHU.

[TpoimtocTpyemMo mepemady mapamMeTpiB-3HAUEHBb 1 MapaMmeTpiB-MOCHIaHb Ha
npukIIaal (JicTuHr 5.4).

using System:
namespace ConsoleApplicationl
{ class Classl

{

static void P( int a, ref int b )
{
a=44; b= 33;
Console. WritelLine( "sHyTpu metoga {0} {1}". a. b ):
}
static void Main()
{
inta=2.b=4;
Console Writeline( "po BL30BA {0y {1}". a. b );
Pl a, refb);
Console.WritelLine{ "nocre sw3zoea {0} {I}". a. b ):



Sk Gaumre, 3HaUEHHS 3MIHHOI a B (yHKIII Main He 3MIHUIOCS, OCKUIbKU
3MiHHA TIepenaBaiacs 3a 3HAUYCHHSM, a 3HAYEHHS 3MIHHOI b 3MIHUJIOCS TOMY, IIIO
BOHa OyJia TiepeaHa 3a TOCHUIIaHHSIM.

Jlemo iHIIAa KapTUHA BWiiE, SIKIO TIEpelaBaTH B METOJ HE BEIUYHHH
3HAUYYIIUX THUIIIB, @ €K3EMIUISIPU KJIaciB, TOOTO BEIMYWHU MOCWIATHFHUX THUIIB. SIK
BU TlaMm'sTaeTe, 3MIHHA-00'€KT Hacmpapal 30epirae TOCWIaHHS Ha JiaHi,
pO3TaIioBaHi B AMHAMIYHOI TaM'sATi, 1 caMe ISl IOCHJIAHHS MEePEAAEThCSI B METO]T
abo 3a amgpecoro, abo 3a 3Ha4YeHHSIM. B 000X BHIagkax METOJ OTPUMYE B CBOE
po3nOpsIKEHHS (DAKTUYHA aJipeca JaHMX 1, OTXKE, MOXKE iX 3MIHHUTH.

PizHuis mixk nepenavero 00'eKTIB 32 3HAUCHHSIM 1 32 TTOCHJIAHHSM TOJISTa€e B
TOMY, III0 B OCTAHHBOMY BHUIMAJKy MOKHA 3MIHHTH caMy MOCHJIAHHS, TOOTO TicCIis
BUKJIMKY METOJIy BOHa MO€E BKa3yBaTH Ha 1HIIANA 00'€KT.

BuxiaHi napamerpu

JlocuTh 4acTO BUHUKAE HEOOXITHICTH B METOJaX, SIKI (OPMYIOTh KiJIbKa
BEJMYMH, HANpUKIaA, SKIO B METOJIlI CTBOPIOIOThCS  00'ekTH  abo
UHUIHAIM3UPYIOTCS PeCypcH. Y IbOMY BHIIQJKy CTa€ HE3PYYHUM OOMEKECHHS
napaMeTpoB- MOCUJIAHb: HEOOXITHICTh MPUCBOIOBAHHS 3HAYCHHSI apTyMEHTY J0
BUKIUKY Metonay. lle oOMexxenHs 3Himae cnernudikarop out. [lapamerpu, 110
MaroTh 1Ie¥ crienudikaTop, Mae OyTH 00OB'SI3KOBO MIPUCBOEHO 3HAYEHHS BCEPEIUHI
METOJTy, KOMITIJIATOP 3a ITUM CTEXKHUTh. 3aT€ B 3yXBaJlld KOJII MOKHA OOMEKUTHUCS
ONKCOM 3MIHHOI O€3 1HIIai3ari.

3MIHUMO ONHC JPYroro mnapamerpa B JICTUHTY 5.4 Tak, 100 BiH CTaB

BUX1IHUM.

using System;
namespace ConsoleApplicationl
{ class Classl

{
static void P( int a, out int b )

a=44; b = 33;
Console Writeline( "sHytpu metoaa {0} {1}". a, b ):

}

static void Main(}

{



int @ = 2, b
P( a, out b );
Console. WriteLine( "nocne sw3osa {0} {1}". a. b J:

}
}

[Ipy BUKIMKY METOQy Mepen BIAMNOBIAHUM MapaMeTPOM TEX BKA3YEThCS

KJIFOUOBE CJIOBO Out.



IIpakTuyne 3aHATTA Ne2. KoHCTPYKTOpH, AECTPYKTOpPH Ta

BJIACTHBOCTI.

VY HaBeneHHMX BHILE MNPUKIANaX Mporpam 3MiHHI EK3eMIUIpa KOKHOTO
o0'ekTa THUIy JOBOAWJIOCS 3aJaBaTH BpPYYHY, BHUKOPHCTOBYIOUH, 30KpEMa,
HACTYITHY MOCJIiIOBHICTh OIEpPaTopiB.

house.Occupants = 4,

house.Area = 2500;

house.Floors = 2;

Takuit mpuiioM 3a3BU4ail HE 3aCTOCOBYETHCS B MPOPECIITHO HATUCAHOMY KOJ1
C#. KpiMm TOTrO, BiH CYNPOBOIKYETHCS MOMHUIKAMHU, KOJIM MOXKHA MPOCTO 3a0yTH
1HIIlaTi3yBaTH OAHE 3 MOouiB. IcHye kpamumii crnoci0 BUPIMIKWTH MOIOHY 3a7ady:
CKOPHUCTATHUCS KOHCTPYKTOPOM.

Konctpykrop npusHadeHuit ans iHimianmizamii oO'ekTy. BiH BHUKIHKa€eThCS
aBTOMAaTUYHO IPHU CTBOPEHHI 00'€KTa KiIacy 3a JOMOMOroio omepamii new. Im's
KOHCTPYKTOpa 000B’SI3KOBO 301ra€Thesl 3 IM'sIM KJ1acy.

Hwxue HaBenena 3aranpHa opMa KOHCTPYKTOPA:

[cneundikaTopu] im'a_knacy ([cnucok_napamertpis])

TiNO_KOHCTPYKTOpA

Hwmxue nepepaxoBaHi BIaCTUBOCTI KOHCTPYKTOPIB:
® KOHCTPYKTOD HE IMOBEpPTA€E 3HAYEHHS, HaBITh TUITY VOid;
® KJIac MOK€ MAaTH KiIbKa KOHCTPYKTOPIB 3 PI3HHUMH HapaMeTpaMu s
pI3HMX BHJIIB 1HIITIAI3aI1ii;
® SKIIO TMPOrpaMiCcT HE BKa3aB IKOJHOTO  KOHCTPYKTOpa  TO
3aCTOCOBYETHCSI KOHCTPYKTOpP 3a 3aMOBUYBaHHSM, Yy SIKOMY IOJISIM
3HAUYIINX THITIB MPUCBOIOETHCS HYJIb, & MOJSM MOCUTIATHHUX THIIIB -
3HaueHHs null.
Sk mpaBWIO, KOHCTPYKTOP BUKOPUCTOBYETHCS ISl 3aBIaHHS IMMOYaTKOBHUX

3HAa4YeHb 3MIHHUX €K3EMIUIIpa, BU3HAUCHHUX B KJjiaci, ado Xk JJIs1 BUKOHAHHS Oyib-



AKUX 1HIIUX TMPOLEYpP, SAKI MOTPIOHI ISl CTBOPEHHS MOBHICTIO C(HOPMOBAHOTO
KOpPEeKTHOro 00'exkta. [l KOHCTpYKTOpa 3a3BHuYail 3aJal0Th CHEIH(iKaTop
nocTyny public, OCKUIBKH KOHCTPYKTOPH, B OCHOBHOMY, BUKJIUKAIOTBCS 3 1HIIUX
kiaciB. Crucok mapaMeTpiB KOHCTPYKTOpa MOKe OyTH MOpOXHIM, a0 MICTHTU
OJIMH 4M O1JIbIIIE ITapaMeTpiB.

VY BCIX KJIaciB € KOHCTPYKTOPH, HE3AJIEKHO BijJ TOTO, BU3HAUTE BU iX YM HI,
ockinbku B C# aBTOMaTHYHO HAJA€ThCA KOHCTPYKTOP, KU BUKOPUCTOBYETHCS 32
3aMOBUYYBAHHSM 1 Y SIKOMY BC1 3MiHHI €K3eMILIApA 1HIIATI3YIOThCS X 3HAUCHHSIMHU
3a 3aMOBYYBaHHSIM. J[j1s1 OLIBIIIOCTI TUITIB JAHWX 3HAYCHHSM 32 3aMOBUYBAHHSM €
HYJBOBUM, Uid TUIY bool — 3Hauenns false, a 1 TumiB-mocuiaHb — 3HAYECHHS
null. Sk TiaPKKM BM BU3HAYMTE CBil BIACHUN KOHCTPYKTOpP, TO KOHCTPYKTOp 3a
3aMOBUYYBaHHSM O1TbITIE HE BUKITUKAETHCS.

JloTenep My 3a/1aBajii TOYaTKOBI 3HAYSHHS TIOJIIB KJIacy MpH omuci kiacy. Le
3pyYHO B TOMY BHUMAJKY, KOJH JUIsI BCIX €K3EMIUISIPIB KJIaCcy MOYaTKOBI 3HAYCHHS
JIESIKOTO TOJI OHAKOBI. SIKIIO K MpU CTBOPEHHI 00'€KTIB MOTPIOHO MPUCBOIOBATU
MIOJTIO PI3HI 3HAYEHHS, 1€ CJiJ] pOOUTH B KOHCTPYKTOpPI. Y JICTUHTY B Kj1lac Demo
JOJTaHU KOHCTPYKTOP, a TOJIst 3p00JieH] 3aKpuTUMHU (HETIOTPiOHI B TaHWH MOMEHT
€JIEMEHTH OImylleHi). Y Tmporpami CTBOPIOIOTHCS JiBa OO'€KTH 3 PI3HUMU

3HAYEHHSIMH MOJIIB.



Yacto OyBae 3py4HO 3aJ1aTH B KJlaci KUIbKa KOHCTPYKTOPIB, 11100 3a0e3MeunT
MOXJIMBICTh 1HIIiadi3amii 00'€KTIB pi3HUMH cIlocobamMu. Y I1[bOMY BHUIAIKY
BUKOPHCTOBYIOTHCS IMAPaMETPU30BaHI KOHCTPYKTOPH. Y KOHCTPYKTOP HapameTpu

BBOJATHCA TaKHM K€ YHMHOM, SK 1B MCETO/. I[JI}I ObOro JOCTaTHbO OI'OJIOCHTH iX B

using System;
namespace ConsoleApplicationl

{

class Demo

{

)

public Demo( int a. double y )
{

this.a = a:
this.y = y;
}

public double Gety(}
{

}

int a;
double y:

return y;

class Classl

{

static void Main{)

{
Demn a = new Cemo( 300, 0.002 );
Console Writeline( a.Gety() ):
Demo b = new Demo{ 1, 5.71 J;
Console. Writelinel b.Gety(} };

}

Jy’KKaXx MicIisg IMEHI KOHCTPYKTOpA.

Hwuxde HaBeleHO mpuKiIaj] 3aCTOCYBAHHSA NMAapaMETPU30BAHMX KOHCTPYKTOpA

MyClass.

// Ilapamempuzosanux koncmpykmop. using System;

class MyClass

{

/

public int x;
public MyClass (int i) {

/

X =1

class ParmConsDemo

{

static void Main ()

{

[/ KOHCTpYKTOp € napamerpamn

/7 WETOQ NONYYEeHWs NonNs ¥

/7 BhI30B KOHCTPYKTODA
// peaynetat: 0.002
// BHIOB KOHCTPYKTODA
!/ pesymsraT: 5,71



MyClass tl = new MyClass (10);
MyClass t2 = new MyClass (88),
Console. WriteLine (t1.x + "" + t2.x);

/
/

[Ipu BUKOHAHHI IILOTO KOAY BUXOJIUTH HACTYITHUI pe3ybTar.

10 88

B nanomy BapianTi koHcTpykTOopa MyClass () Bu3HaueHO mapamerp 1, 3a
JIOTIOMOTOI0  SIKOTO MHHUIMAIM3UPYeTCs 3MiHHA eK3eMIUisipa X. Tomy mpH
BUKOHAHHI HACTYITHOTO PSIKA KOJY:

MyClass t1 = new MyClass (10),

napameTpy i nepeaaeThes 3HaUeHHsI, IKe OTIM MPUCBOIOETHCS 3MIHHOI X.

Bci KOHCTpYKTOpH MOBUHHI MaTH Pi3HI CUTHATYPH.

Tenep, xonu Bu OMvkye O3HAMOMMIIUCS 3 KJIAcaMM 1 X KOHCTPYKTOpaMH,
IOBEPHEMOCS] 10 oOImeparopa nhew, Mmo0 pO3IrJISHYTH HOro OifbIl JAETalbHO.
BignocHo kiaciB 3aransHa (hopma orepaTopa new Taka:

new im's_Kuacy (CNUCOK apeymeHmis)

7€ iM's_KJlacy To3Haudae iM'st Kilacy, 110 peati3yeTbCs y BUTIIAAI MPUMIpHHUKA
fioro o0'exkta. A iM'd_Kjacy 3 HOJAIbUIMMU JTYXKXKaMH T03HA4a€ KOHCTPYKTOP
IIbOTO KJacy. SIKIIo B Kiaci HE BU3HAYEHUH HOro BIacHUN KOHCTPYKTOp, TO B
orepaTopi new OyJe BUKOPHCTaHHUWA KOHCTPYKTOp, IO Hamaetrbcss B C # 3a
yMoB4YaHHAM. OTXe, omepaTop hew Mo)ke OyTH BHKOPHCTAHUM AJisi CTBOPEHHS
00'eKTa, 10 BIAHOCHUTHCS 10 KIIACy OyaAb-SIKOTO THUITY.

OnepatuBHa mMaMm'ssTh HE HECKIHUYEHHA, 1 TOMY LLJIKOM MOXJIMBO, IO
orepaTropy new He BIACTbCS PO3MOAUIUTH TMaM'siTh A 00'ekTa uepe3 Opak
HasIBHOT ONEpaTUBHOI am'sTi. B 1[bOMy BUNIaIKy BUHUKA€E BUHITKOBA CUTYAIIis i1
Yyac BUKOHAHHA. Y TpHUKIaNax Iporpam, HaBeJEHMX Yy WiH KHU31, CHUTYallis,
NOB'sI3aHa 3 BUYEPHAHHAM OIEPATHBHOI MaM'siTi, HE BPAaXOBYEThCS, ajie IpHU
HAIMCaHHI peaJbHUX MPOrpaM TaKy MOXKJIHMBICTb, IMOBIPHO, TOBEAETHCS OpaTH A0
yBaru.

SIKIO0 OoIMH 3 KOHCTPYKTOPIB BHUKOHYE Oynb-siKi [ii, a IHIIUN MOBHUHEH

poOUTH Te K came IUTIOC 1Ie M0-HeOyIb, 3pyYHO BUKIMUKATH OJAWH KOHCTPYKTOD 3



iHmoro. JIyis 1boro BUKOPUCTOBYETHCS BXKE BiJOME BaM KIIOUOBE cJOBO this B
1HIIIOMY KOHTEKCTI, HAaPUKJIA;

class Demo

{

public Demo{ int a ) // KoHCTpyKTOp 1

{
}
public Demo{ int a, double y ) : this( a ) // Bb30B KOHCTpYKTOpa 1

{
}

this.a = a:

this.y = y;

}

KoHcTpykitiss, 110  3HAXOAUTHCA  TICIAS  JIBOKPANKH,  Ha3WUBAETHCS
[HimiamizaTopoM, TOOTO TUM KOJOM, SIKHH BUIIOBHIOETHCS 10 TIOYATKy BHUKOHAHHS
TiJ1a KOHCTPYKTOpA.

Sx Bu mam'sitaete, Bl kiacu B C # MaloTh CIUIBHOTO TpejKa - Kiac object.
KoHcTpykTOp Oyab-sSKOro Kjacy, SKIIO HE BKa3aHO IHIIaai3aTop, aBTOMATHYHO
BUKJIMKA€ KOHCTPYKTOP CBOro mpenka. lle mokHa 3poOWTH 1 SIBHUM YMHOM 32
JIOTIOMOTOF0 KJTFOYOBOTO CJIOBa base, 10 MO3Hauae KOHCTPYKTOp 0a30BOTO KIacy.
Taxkum 4MHOM, MEPITNI KOHCTPYKTOP 3 MOTEPEIHHOT0 MPUKIIATy MOKHA 3allUCATH
1 TaK:

public Demo( int a ) : base() /! KOHCTPYRTOpP 1

{
}

this.a = a;

Jo mux mip MoBa WHNUIAa TMPO «3BUYAMHUX» KOHCTPYKTOPIB, abo
KOHCTPYKTOPIB €K3eMIUIsipa. ICHye IHIIMHA TUI KOHCTPYKTOPIB - CTaTH4HI
KOHCTPYKTOpH, a00 KOHCTPYKTOPH Kjacy. KOHCTpyKTOp ek3eMIuIsapa iHillaizye
JaH1 eK3eMITISIpa, KOHCTPYKTOP KJIacy - aHi KJacy.

CratnyHUN KOHCTPYKTOP HE Ma€ mapameTpiB, HOTO HE MOXHA BUKJIMKATH
sBHUM ynHOM. CricTeMa caMa BU3HAa4ya€ MOMEHT, B SIKH MOTPIOHO HOTO BUKOHATH.
["apaHTyeThCs TIIBKH, IO 1€ BiOYBAETHCA 0 CTBOPEHHS MEPLIOTO MPHUMIPHUKA
00'exTa i 10 BUKITUKY OyIb-IKOTO CTATHYHOTO METOY.

Jlesiki Kj1acu MICTSITh TIJIBKM CTaTUYHI JIaHi, 1, OT’KE, CTBOPIOBATH €K3EMILIAPU

Takux 00'ekTiB He Mae ceHcy. [1lo0 mimkpecnutu 1ieit dakt, B mepmiiii Bepcii C #



OTMCYBAJIA TIOPOXKHIN 3akpuTHil (private) koHcTpykTop. lle 3amobirano crnpobu
CTBOPEHHS €K3eMIUISIPIB Kiacy. Y JICTUHTY 5.7 HaBEACHO MPUKIAJA KIacy, SKUN
CIYXXWUThb JUIA TpynyBaHHA BeIUM4YMH. CTBOPIOBATH EK3EMIUISIPM I[HOTO KJIACY
3a00pOHEHO.

using System;

namespace ConsoleApplicationl

{

class D
{ private DO} /{ 3aKDUITHA KOHCTPYKTOD
static D() /f CTEGTUYECKAN KOHCTDYKTOP
a = 200;
static int a:

static double b = 0.002;
public static void Print()

Console.Writelinel "a =" +a );
Console Writeline( "b =" + b )
1
}
class Class?
{ static void Main()
{
D.Print(};
i Dd=new DO); /1 ownBra: CO38aTh IHIEMANAD HEBOIMOKHO

}

VY Bepcito 2.0 BBeleHa MOKJIMBICTh ONMUCYBAaTH CTATUYHUI Kjlac, TOOTO Kiac 3
Moaudikaropom static. [IpuMipHUKH TaKoro KJIacy CTBOPIOBAaTH 3a00POHEHO, 1
KpIM TOTO, BiJl HbOIO0 3a00pOHEHO yCMaaKkoByBaTH. Bci eneMeHTH Takoro Kiacy
NOBHHHI SIBHUM YHWHOM OTOJIONIYBaTuCs 3 Mojau(dikaTopom static (KOHCTaHTH 1
BKJIaJICH1 TUTIN KJ1acU(PiKyIOThCS K CTaTUYHI €JIEMEHTH
aBTOMAaTU4YHO).KOHCTpYKTOp mMpuUMIpHHKA [ CTaTUYHOTO KJAcy 3/1aBaTw,
MPUPOJIHO, 3a00POHSIETHCS.

BaactuBocri. B3aemosisi 3 aBTOMAaTHYHUMHU BJIACTHBOCTSAMM.

BrnactuBicTh € eneMeHTOM Kiacy, IO TO€IHYyE B COOl IMOJ€ 3 METOJaMH
JOCTYIy 10 HBHOTO. BracTWUBOCTI cimykaTh IS OpraHizamii JOCTYyImy IO TOJIiB
KJacy. SIk mpaBuIiO, BIACTUBICTH MOB'SI3aHA 13 3aKPUTUM TIOJIEM KJIacy 1 BU3HAYa€

MCTOIN HOro OTpUMAaHHA Ta YCTAHOBKH.



BractuBicTh ckitamaeThes 3 iIMEHI 1 Tak 3BaHUX akcecopiB get 1 set. Akcecopu
CIy’)KaThb JJis 3UMTYBaHHS 1 YCTAHOBKM 3HaueHHs 3MiHHOi. ['oyoBHa mepeBara
BJIACTHBOCTI HAJ| CIIEIiaIbHUMH METOJaMH TOJIATAE B TOMY, IO ii iM'st MOXKe OyTH
BUKOPHCTAaHO B BHUpa3ax 1 oIepaTopax MPHUCBOIOBAHHS AaHAJIOTIYHO IMEHI
3BUYalHOi 3MiHHOI. [IpW 3BepHEHHI 110 BJIACTHUBOCTI IO I1MEHI aBTOMAaTHUYHO
BUKJIMKAIOTHCA 11 akcecopu get 1 set.

Hwxue HaBenena 3aranpHa opmMa BIACTUBOCTI:

[ atpnbyTtn ] [ cneymndikartopu ] Tn im’a_snactmusocTi
{
[ cneundikatop ] [ get Koa_aoctyny ]
[ cneundikatop ] [ set Koa_poctyny ]
}

JIe THII TO3HAYa€ KOHKPETHHUM TUI BJIACTUBOCTI, HATPUKJIAJ int.

3HadyeHHsa crenudikaTopiB A BIACTMBOCTEH 1 METOJMIB aHAJOTIYHI.
Haifuacriimie B1aCTUBOCTI OTOJIONTYIOTHCS SIK BIAKPHUTI (31 cnienudikaTopom public),
OCKUTbKU BOHU Peasli3yl0Th B3a€EMOJII0 30BHIIIHHOTO KOY 3 JAaHUMH KJIacy.

Kon moctymy € 6510KkOM omepaTopiB, sIKi BUKOHYIOThCSI TTPU OTpUMaHHI (get)
a00 yCcTaHOBIII (Set) BIaCTHBOCTI.

SIK TIIBKU BIIACTUBICTH BU3HAUEHO, Oy/ab-SKEe 3BEpHEHHS 10 BJIACTUBOCTI MO
IMEH1 MpHUBEAEC 0 aBTOMATHYHOIO BUKIIMKY BiJIMOBIIHOTO akcecopa. Kpim Toro,
akcecop set Mae HesBHMU mapamerp value, SKWii MICTUTh 3HAYEHHS, IO
MPUCBOIOETHCS BIACTUBOCTI.

BiiacTuBOCTI HEe BU3HAUYalOTh MICIIE B MaM'ATi JJid 30€piraHHs IMOJIIB, a JIUIIEe
YIPaBISIOTh TOCTYNOM J0 mouiB. CaMa BIAaCTHBICTh HE OMHCYE MOJIE, 1 TOMY I0JIe
NOBUHHO OyTH BH3HAUYEHO HE3AJIEKHO BiJ BJIACTUBOCTI (BUHATKOM 3 I[bOTO
IpaBHJia € aBTOMATHYHI BIACTHBOCTI).

Hwxue wHaBeneHO mNpOCTUl MpUKIAA MPOrpaMH, B SKIM BH3HAYAETHCS
BJIACTUBICTb Power, mpu3HadeHa s JOCTymy 10 mons _power. B pganomy
IPUKIIAJI BIACTUBICTh BUKOPUCTOBYETHCS I OOMEXKEHHS JIiaa30Hy JOMYyCTUMHX

3HA4YCHb HOTY)KHOCTi JJaMIIN.



using System;

namespace ClassElementTest

{

class Lamp

{
private double _power;
public double NominalPower;

// BnactmsicTtb gnsa Aoctyny Ao nona _power
public double Power
{
get { return _power; }
set {
if (value>=0 && value<=NominalPower)
{
_power = value;
}
}
}

// Bnactusictb 6e3 6a3oBoro nons. MpusHayeHa AN PO3PaxyHKY 3HAYEHHSA
cTpymy
public double Current
{
get { return _power/220; } // Npuiimemo, wpo I=P/U, U=220 B
}
}

class Program

{
static void Main(string[] args)

{
var myLamp = new Lamp();
myLamp.NominalPower = 100;
// 3a4aem 3Ha4YeHHA 32 4OMNOMOro0 BIAaCTUBOCTI
myLamp.Power = 83.5;
Console.WriteLine("MoTyHicTb namnu: {0} BT, ctpym namnu: {1:n3} A",
myLamp.Power, myLamp.Current);




Posrnsinemo HaBedeHwit BHINE KO OUIbII JOKIaAHO. Y 1LBOMY KOII
BU3HAYAETHCS 3aKpUTE TIOJIEe _power 1 BiacTUBICT Power, KOoTpa ympasise
JOCTYTIOM JIO TIOJIS _pPOWeT.

Bnactusicts Power Bkazano sik public, a oTke, BoHa JOCTymHA 3 KOAY 3a
MeKaMH Kilacy. Akcecop get Ii€i BIaCTMBOCTI MPOCTO MOBEPTAE 3HAYCHHSI TMOJIS
_power, TOJi K akcecop set BCTAHOBJIIOE 3HAYCHHS B TI0JIE _POWET TUIBKH B TOMY
BUIAJIKY, SKIIO II€ 3HAYEHHS BIAMOBIMa€ OOMEKEHHSIM. TakuM YHHOM,
BJIACTUBICTh Power KOHTPOJIIOE 3HAUCHHS, SIK1 MOXKYTh 30€piraTucs B IMOJi _POWET.
VY 1pomy, BilacHe, 1 MOJIsIrae OCHOBHE MPU3HAYEHHS BIACTUBOCTEH.

[Tounnatoun 3 Bepcii C# 3.0, 3'aBmiiacs MOXXJIMBICTH CTBOPIOBAaTH MPOCTI
BJIACTHBOCTI, HE BJAIOYKWCHh O SBHOTO BHW3HAYCHHS TIOJS, SIKAM YIIPABIISE
BJIACTHUBICTH. Y LIbOMY BHIAJIKy 0a30Be MOJIEe AJIs BIACTUBOCTI aBTOMAaTHYHO Ha/a€e

KOMHiHHTOp. Taka BIIaCTHBICTH HAa3WBA€THCSA aBTOMATHYHOIO 1 Ma€ TaKy 3arajibHy

popmy:

[ aTpnbyTtn ] [ cneundikatopm ] Tmn im’a_snactusocri

{get; set; }

3BepHITh yBary Ha Te, L0 MICJS MO3HAYeHb aKCecopiB get 1 set Bipazy Xk
CTaBUTHCS KpalKa 3 KOMOIO, a TUIO y HHUX BiacyTHe. Takuil CHHTaKCHC BKa3ye
KOMIUISATOPY CTBOPUTH aBTOMATUYHO TOJIE /1715 30epiraHHs 3Ha4€HHS BIACTHUBOCTI.
Take mose HeMOCTyMHE O0e3MOcepeaHBO 1 HE Ma€ IMEHI.

Huxue HAaBCIACHO IIPHUKJIAI OIMHUCY aBTOMATHUYHOI BJIACTUBOCTI:

public double Voltage { get; set; }

Sk OauuTe, B IbOMY DSAKY 3MiHHA SIBHO HE OTOJIONIyeThCs. Kommimstop
ABTOMAaTUYHO CTBOPIOE AHOHIMHE TI0JIe, B SIKOMY 30epiraerbcsi 3HAYCHHS
BJIACTUBOCTI.

Ha BimMiHy Bijg 3BHYallHUX BJIACTHMBOCTEH, aBTOMAaTHYHA BIIACTHUBICTH HE
MOke OyTH MOCTYHNHOIO TUIBKM il 4YUTaHHS a0o TuUIbku ans 3anmcy. llpu
OTOJIOIICHH] I[1€1 BIIACTUBOCTI HEOOX1THO BKa3yBaTH 0OMIBa akcecopu — get 1 set.
3poOuTH aBTOMATUYHY BJIACTHBICTH JOCTYITHOIO TUIBKH ISl YMUTAHHS a00 TUIHKU

JUISL 3aMMCY MOKHA OTOJIOCUBIIM HEMOTPIOHUH akcecop sK private.




He3Bakaroun Ha O4YeBUAHI 3pYYHOCTI ABTOMAaTHYHHMX BIACTHUBOCTEH, iX
3aCTOCYBaHHS OOMEXYETHCSI B OCHOBHOMY THMH CUTYallIIMU, B IKMX HE MOTPIOHO
KepyBaTH YCTaHOBKOIO a00 OTpUMaHHSM 3HauYeHb 3 1moaiB. ba3zoBe moie
ABTOMATUYHOI BJIACTMBOCTI HeAOoCTymHe Oesmocepennno. lle o3nawae, mo Ha
3HAYEHHSI, IKE MOKE€ MaTH aBTOMAaTUYHA BJIACTUBICTh, HE MOYXHA HAKJIACTHU HISIKHX
00MEKEHb.

BrnactuBoctsiMu mputamaHHuil psa oOMexeHb. llo-mepie, BIacTHBICTH HE
BU3HAUa€ Micle s 30epiraHHs JJaHuX, 1 TOMy HE MOXKe OyTH Tepe/ilaHa METOy B
akocti mapametpa ref ab6o out. Ilo-gpyre, BIacTHBICT, HE MOBHMHHA 3MIHIOBATH
cTtan 0a30BOi 3MIHHOI NPU BHUKIMKY akcecopa get. I Xxowya me mpaBuwio He
NEPEBIPSETHCA  KOMMUISTOPOM, HOTO MOPYUIEHHS BBAaXAEThCA CEMaHTHUYHOI
MOMMJIKOIO.

3a 3aMOBYYBaHHSIM JOCTYIHICTh aKcecopiB set 1 get € Takow X, K 1y
BJIACTUBOCTI, YaCTUHOIO AKOI BOHM €. Tak, SIKIIO BIACTUBICTH OTOJIOLIYETHCS SIK
public, To 3a 3amMoBuUyBaHHSM ii akcecopu set 1 get TaKOX CTalOTh BIAKPUTUMHU
(public). IIpote ns akcecopiB set ab0 get MOYKHA BKa3aTH BJIACHUM crienirdikaTop
JOCTYIy, Hampukiaj private. JlOCTymHICTh akcecopiB, IO BU3HAYAETHCS TaKUM
crienndikaTopoM, TIOBUHHA OyTH OIBII OOMEXKEHOI, HIK JOCTYIHICTh
BJIACTUBOCTI.

IcHye psin mpuumH, 3a SIKUX MOTPIOHO OOMEXKHUTH JOCTYIHICTH aKCECOPIB.
[Ipunyctumo, 1o moTpiOHO HaJATHM BUIBHUNA JTOCTYI O 3HAYEHHS BJIACTHUBOCTI,
aJie pa3oM 3 TUM JIaTH MOYKJIMBICTH 3MIHIOBATH 1110 BJIACTUBICTH TUTBKHU €JIE€MEHTaM
il kimacy. [{ns mporo MOCTaTHRO OTOJOCHTH akcecop set AaHOoi BIACTUBOCTI SIK

private.



IIpakTuyne 3anaTTa Ne3. Kosekuii Ta cnimckm.

Y  6i6miorexkax OUIBIIOCTI CyYaCHMX O0'€KTHO-OpPIEHTOBAHHUX  MOB
mporpamMyBaHHSI TPEACTaBICHI CTaHAAPTHI KIJACH, IO pEalli3yl0Th OCHOBHI
aOCTpakTHI CTPYKTypW JaHuX. Taki KJacu Ha3UBAIOThCA KOJEKIisAMH, abo
KOHTeHepaMu. [[1s1 KOKHOTO THIy KOJIEKI[I BU3HA4YeHI MeToAu poOoTH 3 1i
eJIEeMEHTaMHU, SIKI He 3aJIe’KaTh BiJl KOHKPETHOTO TUIY JaHUX, SIKI 30€epiraroThCs B
KOJIEKLIi, TOMYy OJMH 1 TOW € BHUJ KOJEKIIi MOXHAa BUKOPHUCTOBYBATH Jis
30epiraHHsi JaHUX PI3HUX THUIIB. BUKOpUCTaHHS KOJEKLINA T03BOJISIE CKOPOTHTU
TEPMIHHM PO3POOKH MPOrpam 1 MIABUIIUTH X HATIMHICTb.

Koxxen Buj Kojekiii MiATpUMye CBi HabOlp omepaiiii Haja JaHUMH, 1
IIBUIKOIS IIUX OTepaliid Moxke OyTu pizHUM. BuOip BUIY KOJEKITlT 3aJI€KUTh Bij
TOTO, 110 TOTPIOHO POOUTH 3 TAHUMU B IIPOTpaMi 1 sIKi BUMOTH TP IBJISIFOTHCS 10
il mBuakoxii. Hanpukian, mpw HEOOXIMTHOCTI YacTO BCTABIATH 1 BUAAIATH
CJIEMEHTH 3 CePEIMHM TTOCIIIIOBHOCTI CJIiJ] BAKOPUCTOBYBATH CITUCOK, a HE MACHB,
a AKIIO0 BKIJIIOUYEHHSI €JIEMEHTIB BUKOHYETHCS TOJOBHHUM YHMHOM B KiHEIb a0o
MOYATOK TOCTIAOBHOCTI - d4epra. ToMy BHBYEHHS MOMKIIMBOCTEH CTaHIApTHHUX
KOJIEKIIIA 1 iX TrpaMOTHE 3aCTOCYBaHHsS € HEOOXIJHUMU YMOBaMHU CTBOPCHHS
e(pEeKTUBHUX 1 MPOPECIHUX Mporpam.

VY 616mioteni .NET Bu3HaueH1 cTaHAapTHI KJIACH, IO Peai3ylOTh OlIbIIICTh
nepepaxoBaHUX paHille a0CTPaKTHUX CTPYKTYp AaHuX. OCHOBHI POCTOPH IMEH, B
skux omwmcani 111 kiracu, — System.Collections, System.Collections.Specialized 1
System.Collections.Generic.

Bci  konekmii  po3poOsieHi Ha OCHOBI Ha0Opy UITKO BHM3HAYCHHX
iHTepdeiicis. [eski BOymoBaHi peamisaiii Takux iHTepdeinciB, B TOMYy YHCII
ArrayList, Hashtable, Stack i Queue, MOXXyTh 3aCTOCOBYBaTHCS B IOYATKOBOMY
BUTTISIAL 1 0e3 Oyap-sIKuX 3MiH. € TakoXX MOXIIMBICTh peali3yBaTH BIJIACHY
KOJIEKIIif0, X04a MoTpeda B IbOMY BUHUKAE BKpail PiJIKo.

VY cepenoBuiii .NET Framework miarpuMyroThCst I'sITh TUITIB KOJICKIIIH:

e Hey3araJbHEHI,

e cCrellajbHi,



® 3 TIOPA3PSTHOIO0 OPTaHi3aIli€ro,
® y3arajbHEHI,
® MapayesbHi.

Hey3aranbHeHi KOJNEKIlii peami3yloTh psII OCHOBHUX CTPYKTYp HaHUX,
BKJIIOUAIOYN JTUHAMIYHUI MacHB, CTEK, YEPry, a TAKOX CIOBHUKH, B SKHX MOKHA
30epiratu mapu "Kiaro4-3HadeHHs". BiTHOCHO HEy3araJlbHEHUX KOJIEKIIN BaXKJIMBO
MaTH Ha yBa3i HACTYITHE: BOHH OMNEPYIOTh JaHUMHU TUITy object.

Takum 4nHOM, HEy3arajJbHEH1 KOJIEKIIi MOXYTh CIYKUTH AJisi 30epiraHHs
JIaHUX OYIb-SIKOTO THITY, MPUYOMY B OJHIN KOJIEKINi JOMYCKA€ThCS HAsSBHICTH
PIBHOTUIIHUX JaHuX. OUEeBUHO, IO TaKl KOJEKI[li HE TUII30BaH1, OCKIJILKU B HUX
30epiratloTbc TOcHUaHHS Ha JgaHi  Tumy object. Kmacu 1 inTepdeiicu
HEy3arajJbHeHUX KOJIEKI[ii 3HaXoasThCs B mpocTopi imeH System.Collections.

CrentianbHi KOJIEKIIT ONEpPYyIOTh JAHUMH KOHKPETHOTO THIY abo0 K poOJsaTh
e SKAMOCh OCOOJMBMM YMHOM. Hampukinaa, € chemianpHI KOJEKIii s
CUMBOJIbHUX PSIKIB, a TaKOX CIICiajbHI KOJIEKIii, B SKHX BUKOPUCTOBYETHCS
OJIHOCTIpSIMOBaHUM crucok. CrerianbHi KOJEKI[iT OrojouIyloThesl B MPOCTOP1 IMEH
System.Collections.Specialized.

VY npuknagnomy intepderici Collections API Bu3HaueHa oJiHAa KOJEKINsS 3
nopaspsaHo0 opraHizaiieio - 1e BitArray. Konekuis tuny BitArray niarpumye
MOPO3PSAAHI omepaillii, TOOTO omepallii HaJ OKPEMUMH JABIMKOBUMH PO3PSIaMH,
Hanpukiaz, | iingn Bukmodae ABO, a oTke, BOHA ICTOTHO BIiAPI3HAETHCS CBOIMU
MOXXJIMBOCTSMH  Biff 1HmMMX TumiB Kojiekiid. Konekmiss tumy BitArray
oroJionryeTbest B mpocTopi iMmeH System.Collections.

VY3aranbHeH1 KOJIEKIl 3a0e3MeuyloTh y3arajibHEHY peani3aiiio JCKUIbKOX
CTaHIAPTHUX CTPYKTYp JaHHWX, BKIIOYAIOYM CIWCKH, CTEKH, 4Yepru 1
CIOBHHKH. Taki KOJIEKIIIT € THUMI30BaHUMH B CHITY iX y3arajlbHeHOTo xapakrepy. Lle
O3HAyae, 10 B y3arajdbHEHIN KOJEKI[T MOXKYTh 30epiraTics TUIbKU TaKl eJIeMEHTH
JaHMUX, SKI CYMICHI 32 THIIOM 3 JIaHOT KOJICKI[IE€r0. 3aBISKNA IIbOMY BHKITIOYA€THCS
BUIAJKOBA PO3OIKHICTh THIIB. Y3arajabHEeH1 KOJIEKIII OTOJONIIYIOTHCS B MPOCTOPI

iMeH System.Collections.Generic.



Sk mpaBWiO, KJAacH y3arajdbHEHHMX KOJEKIIH €  y3araJbHEeHUMH
eKBIBAJICHTAMH KJIaCIB HEy3arajibHEHHX KOJIEKIIM, XOo4a I BiAMOBIJHICTH HE €
B3a€MHO OAHO3HauyHOIO. Hampukian, B kiaci y3aranpHeHoi kojiekilii LinkedList
peami3yeThcsl TBOHAMPABICHUI CIHCOK, TOJ1 SIK B HEy3araJbHEHWX EKBIBAJICHTI
Horo He ICHye. Y JeIKHUX BUINAJKaX OJIHI M Ti K (YHKIlT ICHYIOTh MapajieibHO B
KJlacaX Yy3arajJlbHEHUX 1 Hey3arajJbHCHUX KOJICKIIM, Xo4ya 1 TiJ pI3HUMU
imenamu. Tak, y3aranpbHeHuil BapianT kjacy ArrayList nasuBaetncs List, a
y3arainpHeHu# BapianT kiacy HashTable — Dictionary.

Y tabn. 5.1 mepepaxoBaHi OCHOBHI KOJEKIii, OMNHCaHI B MPOCTOPI

System.Collections.Generic.

Tabmuus 5.1 — Konexii npoctopy imen System.Collections.Generic

Kaac Onuc

36epirae napu "kiou-3HaueHH". 3a0e3neuye Taki x
Dictionary <Tkey,

| (GyHKIIOHATBHI MOKJIMBOCTI, SIK 1 HEy3araJbHEHUI Ki1ac
TValue>

Hashtable

30epirae ps yHIKaIbHUX 3HaY€Hb, BUKOPUCTOBYIOYH XEIIT
HashSet <T>
TaOJIHIIIO

LinkedList <T> [30epirae ejeMeHTH B IBOHAIIPABICHOMY CITUCKY

CtBOprO€ AMHAMIYHMM MacuB. 3a0e3nedye Taki kK

List <T> (GyHKIIIOHATBHI MOKJIMBOCTI, SIK 1 HEy3arajJbHEHUI Ki1ac
ArrayList
CtBoproe yepry. 3ade3neuye Taki K QyHKIIOHATbHI
Queue <T> . .
MO>KJIMBOCTI, SIK 1 Hey3arajabHeHHUH Kitac Queue
SortedDictionary

CTBOpIOE BIJICOPTOBAHUM CIIMCOK 3 Map "KIIF0Y-3HAYEHHS"
<TKey, TValue>

CTBOpIOE BIJICOPTOBAHUM CIHUCOK 3 Map "KJIO4-3HAYEHHS "
SortedlList
3a0e3neuye Taki ® (PYHKIIIOHAJIbHI MOXJIMBOCTI, SIK 1
<TKey, TValue> .
Hey3aranpbHeHui kinac SortedList

SortedSet <T> |CTBOpIOE BiICOPTOBAHY MHOKUHY




CrtBoproe cTek. 3abe3neuye Taki kK GyHKIIIOHATBH1
Stack <T> o
MO>KJIMBOCTI, SIK 1 Hey3arajibHeHuX Kiac Stack

VY xonekiii Mo)Ha 30epiraTé He TUTbKH 00'€eKTH BOYyAOBaHUX THMiB. B HHX
JIOTyCKA€ThCs 30epiraTu 00'€eKTH OYyJIb-SIKOTO THITY, BKJIFOYAIOUM O0'€KTH KJaciB,
10 BU3HAYAIOTHCSA KOPUCTYBAUEM.

3aBIKM TOMY, IO BCI THIHM YCINATKOBYIOTh Bill Kiacy object, B
HEey3araJlbHeHUX KOJIeKI[li MOHa 30epiraTu 00'ekTH Oyab-skoro tuiy. st Toro
o6 30epertu 00'€KTH KIIAciB, IO BU3HAYAIOTHCS KOPUCTYBAaueM, B THUITI30BaHIN
KOJIEKIIi1, TOBEAEThCS CKOPUCTATUCS KIIaCaMH y3araJIbHEHUX KOJIEKIIiM.

VY Konekuii, Ui AKOi OTOJIOIIEHO THUIl €JIEMEHTIB, 3aBASKH MOIIMOPQIZMy
MOKHa 30epiraT eleMeHTH OyIb-SKOro MOXIAHOTO Kjacy, ajie He eJIEeMEHTU
1HIIMX THIIIB.

3maBanocs 0, y MOPiBHAHHI 31 3BUYAHHUMU KOJIEKITISIMU 11€ OOMEXKEHHSI, a He
YHIBEpCAJIbHICTb, OJTHAK Ha MPAKTHUIll KOJEKIIIi, B SKUX TIHCHO MOTPIOHO 30epiratu
3HaUeHHS pI3HUX, HE TOB'I3aHUX MeEXy Cco00I0 THMIB, Maibke He
BUKOPHUCTOBYIOThCS. [lepeBaroro sk Takoro 0OMeKeHHS € Te, 1[0 KOMITUIATOP MOXe
BUKOHATH KOHTPOJb THIIB TiJ Yac KOMITUIALII, a HE BUKOHAHHS MPOTPAMH, IO
HiABUIILYE 11 HATIWHICTD 1 CTIPOIILY€E MOIIYK TOMUIIOK.

BukopucranHs CTaHIApTHUX Yy3arajJbHEHUX KOJEKIH s 30epiranHs 1
0oOpoOKM JTaHUX € XOpPOIIMM CTHJIEM MpOrpaMyBaHHsS, OCKIJIBKH J03BOJISIE
CKOPOTHUTH TEPMIHH PO3pOOKH nporpam 1 H1BUIIUTH ix
HaJIAHICTh. PEKOMEHIye€ThCSl pETEILHO BUBYMTH BJIACTUBOCTI 1 METOIM LIUX KJIACIB
1 BUOMpaTH HAMOUIBIN TiAXOAII B 3aJI€KHOCTI Bl pO3B'sI3yBaHOT 3aa4i.

Posrnsnemo neranpHO knac List<T>. V kmaci List<T> peani3zyerbcs
y3arajJbHeHUN JUHAMIYHUN MacHB.

B kuaci List<T> Bu3HaueHO HACTYIHI BIaCTUBOCTI:



int Count {get; }
bool IsReadOnly {get; }

BnactuBicte Count MICTUTh psAJ €JIEMEHTIB, IO 30epiraloThCs B JaHUU
MoMeHT B KkoJjekiii. A BiactuBicTh IsReadOnly mae noriune 3HaueHHs true,
SIKITIO KOJIEKIISl JOCTYIMHA TUIBKU T YUTaHHS. SIKIIO K KOJICKIliS JOCTYITHA SIK
JUTSl YATAHHS, TaK 1 JIJIs 3alUCY, TO 1 BIACTUBICTH Ma€ JioriuHe 3HaueHHs false.

Y xknaci List<T> BusHauaeTrbcsi Takox BiacTuBicTh Capacity. Lle

BJIACTHUBICTh OroJIomy€ThbCA HACTYIITHUM YHUHOM.

public int Capacity {get; set; }

Bnactusicts Capacity 103BoJisie BCTAHOBUTH 1 OTPUMATH €MHICTb KOJICKITI]
B SKOCTI JMHAMIYHOTO MacuBy. L[s eMHICTh HOpIBHIOE KUTBKOCTI €JIEMEHTIB, SIKI
MOXK€ MICTHUTH KOJIEKIisl 10 1i BHUMYIIEHOTO po3mupeHHs. Taka KoJekiis
PO3IIMPIOETHCS aBTOMATHYHO, 1 TOMY BCTAHOBIIOBAaTH ii €MHICTh BpY4YHY
HE0OO0B'sI3KOBO. Ajie 3 MIpKyBaHb €()DEKTUBHOCTI II€ 1HOAI MOXHA 3POOUTH, SKIIO
3a3/ajierilb  BIAOMO  KUIBKICTh  €JIEMEHTIB  KOJEKIii. 3aBOsKd  LbOMY
BUKJTFOYAIOTHCS BUTPATH HA BUIIJICHHS JTOJATKOBOI TTaM 'ATi.

V knacy List<T> € Taki KOHCTPYKTOpH.

public List ()
public List (IEnumerable <T> collection)

public List (int capacity)

[lepuinii KOHCTPYKTOP CTBOPIOE MOPOKHIO KOJEKI[IO Kiacy Knac List <T>3
00paHoIO 32 3aMOBYYBAHHSIM €MHICTIO. JIpyruii KOHCTPYKTOP CTBOPIOE KOJIEKIIIIO
turry List 3 KITBKICTIO €JIEMEHTIB, SKa BH3HAYAETHCS PO3MIPOM TapameTpa
collection. TpeTiii KOHCTPYKTOP CTBOPIOE KOJIEKI[I10 TUMy List, 1110 Mae mo4aTkoBy
€MHICTb, SIKa 3a7a€ThCS TTAPAMETPOM capacity.

€MHICTh KOJIEKIIIi, sIKa CTBOPIOETHCA Y BUIJISAL JUHAMIYHOTO MAacUBY, MOXKeE
301IBIITYBATUCS aBTOMATUYHO MPHU JI0JaBaHHI B HET €JIEMEHTIB.

VY knaci List<T> Bu3HauaeThCs psii METOMAIB, HAMOLIBII BaXKJIMBI 3 SKHX

nepepaxoBasi B a0, 5.2.



Meroau, Bu3HaueHi B kiaci List <T>

Meton Onuc
Jlosae enemMeHT item B KoJIeKIIit0. [ eHepye BUHSATOK
void Add (T item) (NotSupportedException, K110 KOJEKIIisl JOCTYITHA
TITBKY JUIS YATAHHS
void Clear () Buganse BCi eIeMEHTH 3 KOJICKITIi

bool Contains (T item)

[loBepTae oTriuHe 3HAUYCHHS true, sIKIO KOJEKITis
MICTUTBH €JIEMEHT item, a 1HaKIIIE - JIOTYHE 3HaYCHHS

false

void CopyTo (T [] array,

int arraylndex)

Komitoe BMICT KOJIEKI[li B MAaCHB array, MOYMHAIOUH 3
eJIeMEHTa, 10 BKAa3y€EThCS 3a 1HAEKCOM

arraylndex

bool Remove (T item)

Bunansie nepiie BXOKEHHS eJIeMeHTa item B
koJekilii. [loBeprae joriune 3Ha4eHHS true, SKIIOo
eJIEMEHT item BUIAJIEHUI. A AKIIO 1€l €JIEMEHT HE
3HANIEHO B KOJIEKIIii, TO TOBEPTAETHCS JIOTTUHE

3HaucHHd false

int IndexOf (T item)

[ToBepTae 1HAEKC MEPIIOTO BXOKEHHS eJIeMeHTa item
B KOJIEKIIIi. SIKII0 eJIeMEHT item He BUSBJICHHUH, TO

MCTO/J ITIOBECPTAE SHAYCHHS -1

void Insert (int index, T

item)

BcTaBiisie B KOJIEKIIIIO €JIEMEHT item 3a 1HAEeKCOM index

void RemoveAt (int index)

Bunanse 3 KOJEKIIii eIeMEeHT, PO3TaIlllOBaHUA 32

1HIeKCOM Index

public virtual void
AddRange (ICollection

collection)

Jlomae enemenTH 3 koJiekilii collection Tumy ArrayList

public virtual int

BinarySearch (T item)

BukoHy€ MONIyK B KOJEKI[li 3HAYEHHSI, 110 3a/1a€ThCS

napameTpoM item. [loBeprae iHaAEKC 3HANHEHOTO




eseMeHTa. SKIo 1ykaHne 3Ha4eHHs He 3HalAeHO,
MOBEPTAETHCS Bi'€eMHE 3HaueHHs. CIIMCOK MTOBUHEH

OyTH BiCOPTOBAaHUI

public List <T> GetRange

(int Index, int count)

[ToBepTae yacTuHy KoyekIii. YacTuHa
KOJIEKIIIT IOYMHAETRLCA 3 €JIeMEHTa 3a 1HAeKcoM Index, 1
BKJIFOYA€ KUILKICTh €JIEMEHTIB, 1110 33/1a€THCS

mapamMeTpoM count

public int IndexOf (T item)

[ToBepTae iHAEKC MEePIIOTO BXOHKEHHS eJIeMeHTa item
B KOJICKIIi. SIKIIIO IITyKaHUM €IEeMEHT HEe BUSIBJICHUN,

[MOBEPTAETHCS 3HAUEHHS - |

public void InsertRange
(int index, [Enumerable

<T> collection)

Bcrasse exementu kosekii collection moynHarouu 3

eJIEeMeHTa 3a 1HIeKCOM index

public
item

int LastlndexOf (T)

[ToBepTae 1HAEKC OCTAHHBOTO BXOHKCHHS €JIEMEHTA
item B KoJeKIii. SIKIo nrykaHuii eJIeMEeHT He

BHHBHCHHfI, IMOBCPTACTHCA 3HAYCHHA -1

public void RemoveRange

(int index, int count)

Buainse 4acTHHY KOJICKIIi1, TOYNHAIOYH 3
eJeMeHTa 3a iHJekcoM indeX, 1 BKIIF0Yar4yn KUIBKICTh

CJ'IGMeHTiB, sAKa BUSHAYAE€THCA MMapaMCTpOM count

public void Reverse ()

[loBepTae KOJIEKIIiIO B 3BOPOTHOMY MOPSAKY

public void Reverse (int

index, int count)

[ToBepTae KOJIEKITiI0 B 3BOPOTHOMY MOPSIIKY,
[MOYMHAIOYH 3 eJIEMEHTA 3a 1HAeKcoM index, 1
BKJIFOYAIOYH KUIBKICTh €JIEMEHTIB, SIKE BUBHAYAETHCS

rmapaMeTpoMm count

public void Sort ()

CopTye KONEKIiI0 32 3pOCTaHHSIM

public void Sort

(IComparer <T> comparer)

CopTye KOJNEKIIiF0, BAKOPUCTOBYIOUH
TSl TOPIBHSIHHS CIIOCI0, 110 3a1a€ThCS TTapaMeTPOM
comparer. SIKI0 mapaMeTp comparer Ma€ mycTe

SHAYCHHA, TO JI4 HOpiBHHHH}I BUKOPHUCTOBYETLCA




croci0, IKUil 0OUpa€EThCs 32 3aMOBUYYBAHHSIM

_ [ToBepTae macuB, IKMIi MICTUTB KOIIIi €JIEMEHTIB
public T [] ToArray()
KOJIEKII1

JIJIst IUKITIMHOTO 3BEPHEHHS JI0 €JIEMEHTIB KOJICKIIi1, IO MPEACTABIIE COOOT0
rpymny 00'ekTiB, ciyxuth omnepatop foreach. Huxkue HaBenmena 3aranbHa ¢opma

oneparopa ukiy foreach.

foreach (Tun iMa_3MiHHOI_UMKAY in iM'S_Konekuii) onepaTtop;

Tyt Tun ima sminnoi yuxny TO3HA4Ya€ TUM 1 IM'S 3MIHHOI YIpPaBIiHHS
IIUKJIOM, SIKa OTPUMY€E 3HAUEHHS HACTYITHOTO €JIEMEHTa KOJEKIii Ha KOXXHOMY
Kpoli BHKOHaHHS LUKy foreach. A iwm’a konexyii moO3Ha4ae KOJEKIUIO, IO
IUKIIIYHO TieperasaacThest. OTKe, TUN 3MIHHOT UKy MOBUHEH BiMOBIIATH THUITY
eneMeHTa KoJsekii. Kpim Toro, TMm Mo)ke TIO3HaYaTHCS KIOYOBHUM CIIOBOM var. B
IbOMY BHUMAJKYy KOMITIJIITOP BU3HAYAE TUM 3MIHHOI UKy, BUXOIMYH 3 THILY
€JIEMEHTa KOJIeKIIIi.

Omnepatop nukiy foreach nie Takum umHoM. Komm mMKI TOYMHAETHCH,
NEepIUIN €JIeMEHT KOJIEKIli BHOMPAEThCA 1 MPUCBOIOEThCA 3MIHHIA IuKiIy. Ha
KO)KHOMY HACTYIHOMY KpOIll iTepallii BUOMPAEThCS HACTYIMHUIN €JIEMEHT KOJEKIIii,
AKUI 30epiraeTbcsi B 3MIHHIA muKiy. L{ukn 3aBepiryeTscsi, KOJIM BCl €IEMEHTH
KOJICKITli BUABIIATHCS mieperisinyTumu. Omke, onepatop foreach nukimivyHo onutye
KOJIEKIII1 IO OKpEeMHMX ii eJIEMEHTIB BiJl TOYATKY 1 10 KIHIIS.

Crin, omHak, MaTH Ha yBasi, 10 3MiHHA UKy B oneparopi foreach ciyxuth
TUTBKM )19 YdTaHHs. [le o3Hauae, 1110, MPUCBOIOKOYY 111 3MIHHIM HOBE 3HAYCHHSI,
HE MO’KHA 3MIHUTH BMICT MACHBY.

Hespaxkaroun Ha Te 1o uuki foreach moBTOPIOETHCS A0 TUX Mip, MOKUA HE
OylyTh MEPErJITHYTI BC1 €IEMEHTH KOJIEKIIii, HOro MOKHA 3aBEPIIUTH JOCTPOKOBO,
CKOPHCTABIINCH OniepaTopom break.

Omnepatop foreach nomyckae IUKIIIYHE 3BEPHEHHS 10 MAacHBY TiUIBKH B
NIEBHOMY TOPSIIKY: BiJl MOYATKy 1 O KiHIA MacwBYy, TOMY WHOTO 3aCTOCYBaHHS

3MIA€THCS, HA TIEPITUI TOTJIsIA, OOMEXKEHUM. AJie HACTIpaB[li 11e HE TakK. Y BEIUKIN



KUJTBKOCT1 QITOPUTMIB, HAUMOUIMPEHIIINM 3 SIKUX € aJITOPUTM MOIIYKY, MOTPIOHO

caMe TaKUU MEXaHi3M.

PosrnssHemMo mpukiag mporpaMu, B sKiH TOKazaHa poOoTa 3 KOJIEKIIEI

00’exTiB KI1acy Lamp.

using System;
using System.Collections.Generic;

namespace ClassElementTest

{

class Lamp

{

private string _name;
private double _power;

public double Power

{
get { return _power; }
set
{
if (value >= 0)
{
_power = value;
}
}
}

public double Voltage { get; set; }

public double Current

{
get { return _power / Voltage; }
}
public Lamp(string nameValue, double powerValue, double voltageValue)
{
_name = nameValue;
Power = powerValue;
Voltage = voltageValue;
}

public override string ToString()

{

return String.Format("/lamna {@}: nmoTyxHicTb - {1} BT, Hanpyra -
{2} B, cTtpym - {3:n3} A", _name, Power, Voltage, Current);

}
}
class Program
{

static void Main(string[] args)

{

//CTBOpPUTHU CNMCOK
var lampList = new List<Lamp>();




//0onaTn enemMeHTU B CMUCOK

lampList.Add(new Lamp("Cn-21", 15, 220));
lampList.Add(new Lamp("Mn-345", 75, 220));
lampList.Add(new Lamp("PNC", 6, 12));

lampList.Add(new Lamp("OM45", 45, 24));

lampList.Add(new Lamp("E100", 100, 220));

//BWBECTM CMUCOK Ha eKpaH BUKOPUCTOBYHYM Luka for
Console.WritelLine("Cnucok namn 3a gonomorow uuknay for");
for (int i = @; i < lampList.Count; i++)

{
}

//BWBECTM CMUCOK Ha eKpaH BUKOPUCTOBYHYM Luka for
Console.WritelLine("Cnucok namn 3a gonomorow uukny foreach");
foreach (var lamp in lampList)

{
}

Console.ReadLine();

Console.WritelLine(lampList[i]);

Console.WritelLine(lamp);

VY pO3risiHYTIH mporpamMi € BCe-TaKd OJIMH HE 30BCIM OYEBUJIHUM HEIOJIK:
CTBOpEHY KoJekuio lampList He MoxkHa BifcopTyBatu. CrpaBa B TOMy, IIO B
kinacax ArrayList i List<T> BigcyTHi 3aco0u [jis1 TIOpIBHSAHHS OO'€KTIB
KOPHUCTYBAIILKOTO THUITy MaHUX. JlJis BUXOIy 3 IIbOTO CTAHOBHWINA B KJIaci MOXKHA
peamizyBatu iHTepdeiic IComparable, B skoMy BU3HAYAETHCS METO]I TTOPIBHSHHS
00'€KTIB JaHOTO KJacy. SKImo moTpiOHO BIOPSAAKYBATH 00'€KTH, 110 30€pIiratoThes
B y3arajibHEH1! KOJEKIIii, TO JJis Li€i METH JOBEJEThCS peaizyBaTH y3aralbHEHUN
BapiadnT 1HTep(deiicy IComparable<T>.VY 1mpomy iHTEepdeiici BU3HAYAETHCS

HaBejIeHa HUXK4YE y3aranbHeHa popma metory CompareTo():

int CompareTo(T other)

VY meroai CompareTo () moTouamii 00'€KT MMOPIBHIOETHCS 3 THIIAM 00'€KTOM
other. /st copTyBaHHsI 00'€KTIB IO HApOCTalOUii KOHKPETHa peaiizailis JaHOTo
METO/y TIOBMHHA TIOBEPTATH HYJbOBE 3HAUCHHS, SKINO 3HAYEHHS MOPIBHIOBAHHUX
00'eKTIB PpIBHI; TOJATHE — SIKIIO 3HAYEHHS MOTOYHOro O0'€ekTa OlNbLIE, HDK Y
00'exTy other; 1 Bil’éMHE — SKIIO 3HAYEHHS IMOTOYHOrO 00'€KTa MEHINE, HIXK Y

iHIoro o6'exra other.



Peanizyemo meton CompareTo() anisa knacy Lamp, BAKOHABIIN TOPIBHAHHSA
Jamn 3a NoTyxHicTio. ToOTo OymemMo BBakaTd, IO OUIBIION € jamma y SKOi

O1/1bIIIa TOTYXKHICTb.

using System;
using System.Collections.Generic;

namespace ClassElementTest

{

class Lamp:IComparable<Lamp>

{

private string _name;
private double _power;

public double Power

{
get { return _power; }
set
{
if (value >= 0)
{
_power = value;
}
}
}

public double Voltage { get; set; }

public double Current

{
get { return _power / Voltage; }
}
public Lamp(string nameValue, double powerValue, double voltageValue)
{
_name = nameValue;
Power = powerValue;
Voltage = voltageValue;
}
public int CompareTo(Lamp other)
{
if (Power==other.Power)
{
return 0;
}
else if (Power>other.Power)
{
return 1;
}
else
{
return -1;
}




public override string ToString()

{
return String.Format("/lamna {@}: nmoTyxHicTb - {1} BT, Hanpyra -
{2} B, cTpym - {3:n3} A",
_name, Power, Voltage, Current);
}

}

class Program

{

static void Main(string[] args)

{
//CTBOpPUTHU CNMCOK
var lamplList = new List<Lamp>();
//0onaTn enemMeHTU B CMUCOK
lampList.Add(new Lamp("Cn-21", 15, 220));
lampList.Add(new Lamp("MNN-345", 75, 220));
lampList.Add(new Lamp("PNC", 6, 12));
lampList.Add(new Lamp("OM45", 45, 24));
lampList.Add(new Lamp("E100", 100, 220));
//CNNCcoK [0 COpTyBaHHA
Console.WriteLine("Cnucok namn o copTyBaHHA");
foreach (var lamp in lampList)

{
}

//BipcopTyemo cnmncok

lampList.Sort();
Console.WritelLine("BigcopToBaHuin cnucok namn");
foreach (var lamp in lampList)

{
}

Console.ReadLine();

Console.WriteLine(lamp);

Console.WritelLine(lamp);




IpakTuuHe 3aHaTT Ne4. DailsioBe BBeIeHHS TA BUBEICHHA

VY cepenoBumi .NET Framework nepenbaueni kmacu st opraxizarii
BBEe/JCHHA-BUBeACHHS B (aimu. Ha piBHI omnepariiiinoi cuctemMu (daiium
CKIIQJalOThCs 3 OailTiB, TOMY ICHYIOTh BIAMOBIAHI METOAW JUIsl BBEISHHS 1
BUBeACHHS OaiTiB B (¢aiimu. KpiM Toro, ICHYHOTh CHelllalibHl —oOrepartii
CHMBOJIBHOTO BBEJICHHS-BUBEICHHS B (Daiisl, sIKI 3aCTOCOBYIOTHCS TIPU 0OpOOII

TEKCTY.

JlJis cTBOpeHHs 0alTOBOrO MOTOKY, MOB’SI3aHOTO 3 (aillioM, CIYKUTh Kjac
FileStream. Knac FileStream Bu3znaueno B mpoctopi imeH System.IO. Tomy Ha
noyatky Oyabp-sSK0oi mporpamu, mo #Woro BukopuctoBye kiac FileStream,

JIOTAE€THCS TAKUM PSAIOK KOJTY:

using System.IO;

Jns Bimkputta (aiiny ctBoproeThesi 00'ekT kiacy FileStream. B mpomy
KJIacl BHM3HAYEHO KUIbKAa KOHCTPYKTOpiB. Hipkue HaBeneHO HaMMOMIMpEHINN

CCpCa HUX:

FileStream (string wnsax, FileMode pexum)

1€ wiAx To3Havae iM'a ¢aiily, BKIIOYAIOYM MOBHUM HUIAX O HBOTO; a pedcum
HOPSIIOK BIAKPUTTS (paiiimy, 1€ BKa3yeTbCs OJHE 31 3HaueHb, L0 NepepaxyBaHHI
Tabs. 6.1. SIxk mpaBwuiio, 1€ KOHCTPYKTOP BIAKPUBAE (ailll uis TOCTYIy 3 METOIO
yuTaHHs a0o0 3amucy. BUHSATKOM 3 I[bOTO IpaBWUiia € BIAKPUTTS (pailmy B pexumi

FileMode.Append, xoyu (aitst crae JOCTYITHUM TUIBKH TSI 3aIKCY .

3HayenHs pexumis BiakpurTi ¢aiiis FileMode

3HaueHHs Onuc
FileMode.Append Honae nani B KiHe1s haimy
FileMode.Create CrBoproe HOBUil BUXiAHUH (aiin. [cHyoumii

daiin 3 TakuM xe iM'siM OyJ1e 3HUILEHO

FileMode.CreateNew CtBOptroe HOBMIA BUXinHUM (aiin. Daiin 3

TaKUM XKe 1M'sIM He TIOBUHEH 1CHYBAaTH




FileMode.Open Binkpuae icHyrounii daiin

FileMode.OpenOrCreate Binkpusae ¢aiin, sxio BiH icHye. B iHmIOMy

BUITQJIKy CTBOPIOE HOBUH (haiis

FileMode.Truncate Binkpusae icuyrounii ¢aiin, aje ckopouye

HOr0 JTOBKHUHY 10 HYJISI

Sxuo cnpoba BiaKpuTU (Pailyi BUSBISIETbCS HEBAANON, TO TE€HEPYETHCS

ITOMMIJIKA.

e skiIo (aitn He MOKHA BIIKPUTH TOMY IIIO BiH HE ICHYE, TEHEPYEThHCS

nomusika FileNotFoundException;

e KO (aily He MOKHA BIAKPUTH Y€Pe3 TOMIJIKY BBEICHHSI-BUBEICHHS,

reHepyetbes nomuiika IOException.

Jlo 4mcia iHIKMX MOMMIIOK, SIKI MOXYTh OyTH 3T€HEpOBaHi MPH BIIKPUTTI
¢aitny, BigHOcsAThcs Taki: ArgumentNullException (Bkazano mnopoxHe im's
baiiny), ArgumentException (BKazaHO HEBIpHE M's baiiny),
ArgumentOutOfRangeException (Bka3aHa HEBIPHUI PEXKUM),
SeaurityException (y xopucTtyBaya Hemae TpaB JAoCTymy 10 Gaiiy),
PathTooLongException (3ananro moBre iM's d¢aiiny abo HOUIsIX A0 HBOTO),
NotSupportedException (B imeHi (aily BKa3aHO MNPUCTPIN, SKUH HE

niaTpumyethes), a Takoxk DirectoryNotFoundException (Bkazano HeBipHUI

KaTajior).

[To 3aBepiieHHi poOOTH 3 (ailioM HOTO CIiJ] 3aKPUTH, BUKIMKABIITA METOJ

Close().

VY xnaci FileStream Bu3HaueHi aBa MeTody JUisl YUTaHHS OalTiB 3 (ailmy:
ReadByte() i Read(). Tax, ans yntanHs oAHOTO Oaiita 3 (paiiy BUKOPUCTOBYETHCS

Metoa ReadByte(), 3araiibHa opma sIKOTO HaBeJIeHA HIDKYE:

int ReadByte()

Konu ueit MeTo BUKIMKAEThCA, 3 (Pailily 3UNTY€eThCS OJIMH OaNT, IKUH TOTIM

MIOBEPTAETHCS y BUTIISII IIJIOTO 3HAYEHHSI.



s uutanHs Onoky OailTiB 3 Qaitmy ciayxuth meton Read(), 3arampHa

¢dbopMa SKOTO BHUTJISIAE TaK.

int Read(byte [] array, int offset, int count)

¥ metoni Read() poOuthcs cripoba 3UMTaTU KUIBKICTh count OalTIB B MacuB
array, IOYMHAIOYN 3 eJeMeHTa array|offset]. Meton moBepTae KUTbKICTh OalTIB,
YCIIIIHO 3YUTaHMUX 3 (ailmy. Ko K BUHUKAE TOMHUIIKA BBEICHHS-BUBEICHHS, TO

reHepyeThes BukitoueHHs IOException.

Jns 3anucy Oaiita B ¢aiin ciyxute meron WriteByte(). Hinkue naBenena

Horo Hammpoctima gopma.

void WriteByte(byte value)

Lle#t metox BuKOHYyeE 3amuc B (hailn OaiiTa, 110 MO3HAYAETHCS MapamMeTpoOM

value.

Jlnst 3anucy B ¢aiii 1mijoro MacuBy OaiTiB MOKe OYyTU BHUKJIMKAHWUNA METO]I

Write(). Hmwxk4ye HaBenena ioro 3arayibHa hopma.

void Write(byte [] array, int offset, int count)

Y Metoni Write() poOuthes cripoba 3anucaT B (ailsl KUTbKICTh count OaiTiB
3 MacUBY array, IOYMHAIOUM 3 eJleMeHTa array|offset]. MeTon nmoBepTae KilbKICTh

0aiTiB, YCIIIIHO 3aITUCAHUX B (Paii.

ITo 3aBepuieHHi BUBEACHHS B (aiti, HOro cCiiji 3aKpUTH 3a JOMOMOTOIO

merony Close().

HesBaxxaroun Ha Te, mo (aitsin gacto 00poOISIOTHCS TOOAUTOBO, IS I[HOTO
MOYXKHa CKOPHCTATHCS TaKOX CHMBOJLHUMH TOTOKaMH. IlepeBara CHMBOJIBHHX
MOTOKIB TIOJIATAE B TOMY, IO BOHHU OINEPYIOTh CHUMBOJIAMH O€3MOCEPEIHBO B
Unicode. fkmio motpiOHO 30€pertu TeKCT, TO AJIs [IbOT0 HaWKpallle MiIiiayTh caMme
CUMBOJIBHI MIOTOKU. B MiJloMy, 1JIT BUKOHAHHSI OIeparliii CAMBOJIBHOTO BBEJICHHS-

BUBEJICHHS B (paiiji BUKOPUCTOBYIOThCS Kitacu StreamReader ta StreamWeriter .

I[JI}I CTBOPCHHA CHMBOJIBHOTO IIOTOKY BHUBCICHHA HOCHUTH YKIACTHU 00'exT

kiacy Stream, nanpukiiaj FileStream, B o6ononKy kiacy StreamWriter. V knaci



StreamWriter  Bu3HaYeHO  KUIbKAa  KOHCTpyKTOpiB.  Himbkue  HaBeAeHO

HANMOIIMPEHIINN cepe]] HUX:

StreamWriter(Stream noTik)

1ie nomik TO3HAYa€ iM'a BIIKPUTOTO MOTOKY. Llelf KOHCTpYKTOp reHepye BHHSATOK
ArgumentException, SKIo MOTIK HE BIAKPUTUNA [UIsl BUBEACHHSA, a TaKOX

BukitoueHHs ArgumentNullException, sKiiio noTik BUSBISETHCS TOPOKHIM.

VY nesxkux BUIaJKax 3pYy4HilIe BiIKpuBaTH (aiisl 3acobamMu caMoro Kiacy

StreamWriter. [1711 11bOTO CITYKUTb OJIMH 3 HACTYITHUX KOHCTPYKTOPIB:

StreamWriter(string wnsx)

StreamWriter(string wnsax, bool append)

ne wwiax — ue iM's ¢aiily, BKIIOYaloYd MOBHUM NUIIX 10 HBOTO. SIKIIO B apyriid
dopmi IILOTO KOHCTPYKTOpa 3HAUYEHHs MapaMmeTpa append piBHe true, TO IaHl
NPUENHYIOTBCS B KiHEIb icHyrouoro (Qairy. B iHmomy Bumagaky 111 JaHi
NEepe3anucyoTh BMICT 3a3HaueHoro (aiimy. Ane He3alexHo Big dopmu

KOHCTPYKTOpa (haiijl CTBOPIOETHCS, SKIIO BiH HE 1CHYE.

Hwx4ve HaBemeHO MPOCTHI MPUKIIA] MPOTPAMU BUBEICHHS HAa JHUCK OIUCY
00’exty kmacy Lamp y BUTIAII TEKCTOBHX PSIKIB, SK 30epiraioTbcs B (aiimi
test.txt. [l cuMBONBHOTO BHUBOAY B (haiil B MiM mporpami BHUKOPUCTOBYETHCS

o0'ext knacy FileStream, ykinanenuit B 000710HKY Ki1acy StreamWriter.

using System;
using System.IO;

namespace ClassElementTest

{
class Lamp
{ ... }
class Program
{
static void Main(string[] args)
{
var samplelLamp = new Lamp("C/l-21", 15, 220);
var fout=new StreamWriter("text.txt");
fout.WriteLine(sampleLamp);
fout.Close();
}




[

JInsi CTBOpPEHHSI CUMBOJIBHOTO TOTOKY BBEACHHS JOCHTH YKJIAcTH OallToBHii
noTik B 000JoHKY kiacy StreamReader. YV knaci StreamReader BusznaueHo

KUTbKa KOHCTPYKTOpPIB. HallO11b111 4aCTO BUKOPUCTOBYETHCS KOHCTPYKTOP:

StreamReader(Stream noTik)

7ie nomik TO3HAYa€ iM'a BIIKPUTOTO MOTOKY. Llelf KOHCTpYKTOp reHepye BHHSATOK
ArgumentNullException, sKII0 TOTIK BHSBISAETBCS TOPOXKHIM, a TaKOX

BUKTIOUEHHs ArgumentException, sSKiio moTik He BIAKPUTHH 1J1s1 BBEJICHHS.

IHoxi daiin mpocrimie BIAKPUTH, BHUKOPUCTOBYIOUHM O€3MOCEPEAHBO KIiac
StreamReader, ananoriuno kimacy StreamWriter. [is 1i€i MeTH CIyXUTh

HACTYMHUI KOHCTPYKTOP:

StreamReader(string wnsx)

ne wisix — 1e iM'a dainy, BKIIOYaroYd MOBHUN NMUISIX 10 HbOTO. Bkazanwmii daiin
NOBUHEH  ICHyBaTu. B 1HImIOMY  BUNAQAKy  TE€HEPYETbCA  BUHATOK
FileNotFoundException. SIKio nuisix BHUSBISETHCS MOPOXKHIM, TO T€HEPYETHCS

BukiroueHHd ArgumentNullException.

Hwxye HaBeaeHO NPOCTUM NpHUKIAA MpOrpaMu 3YUTYBAHHS 3 JUCKY

TEKCTOBHX PSJIKIB, K 30epiratorbcs B (hailni text. £xt.

using System;
using System.IO;
class Program

{
static void Main()
{
var fin = new StreamReader(@"D:\text.txt");
while (!fin.EndOfStream)
{
var s = fin.ReadlLine();
Console.WriteLine(s);
}
fin.Close();
}
}

3BepHITh yBary Ha Te, K B 1[I MNporpami BHU3HAYAEThCS KiHElb (Qaiity.

JoctynHa st yutanHs BiactuBicTh EndOfStream mae noriude 3naueHHs true,



KOJIU JTOCSITAEThCS KIHEIb MOTOKY, B 1HIIOMY BUMNAJAKYy — JoriuHe 3HaueHHs false.
Omxe, BrnactuBicTh EndOfStream moxHa BUKOPHCTOBYBATH ISl BiJICTEKEHHS

KIHIIS (aiy.

VY cepenoBumii .NET Framework Ttakox Busnaueno kiac File, sxuii €
KOPUCHUM I poOOTH 3 (paililaMu, OCKUIBKA BiH MICTUTh CTaTU4YHI METOJH, IO
BUKOHYIOTh THUIOBI orepariii Haj Qaitnamu. 3okpema, B kinaci File € metonu mis
KOMIIOBaHHS Ta TMepeMilleHHs, MmuGpyBaHHA 1 pO3MM(PPYBaHHS, BHIAJICHHSA
daiiniB, a TaKoX JJII OTPUMaHHS 1 3aBAaHHs 1HMopMalii mpo ¢aiinax, BKIOYa0Un
BIJOMOCTI MpO IXHE ICHYBaHHS, 4Yacy CTBOPEHHS, OCTAaHHBOIO JOCTYMY 1 pi3HI
aTpuOyTH (aimB (TUTBKY JJI1 YUTaHHS, TpuxoBaHuX 1 1H.). Kpim Toro, B kiaci File
€ pAIl 3pYYHUX METOJIB JJis YMTaHHS 3 (GaiyiiB 1 3aMUCH B HUX, BIAKPUTTS Gaiiiy 1

orpuMaHnHs nocwianHd tumy FileStream Ha HbOTO.

Psin meToniB niist po6otu 3 dainamu Bu3HaueHo Takox B kiaci FileInfo. Lei
KJ1ac Bijpi3HseThes Bin kiacy File qyke BaXJIMBOIO MepeBaroro: JijIs ONeparii Hal
daiimamu BIH HaJga€ METOIM €K3EeMIUISpa 1 BIACTHBOCTI, & HE CTaTUYHI METOJIH.
Tomy s BUKOHAHHS JIEKUTBKOX OIepalliii HaJl OJJHUM 1 TUM ke ¢aiioM Kparie

ckopucrarucs kinacom Filelnfo.

Y C# € MOXIUBICTH 30epiraTd HE TUIBKU JIaHI MPUMITUBHUX THIIIB, aJie 1
00'extu. TepMiH cepianizallisi onucye mporec 30epekeHHs (1, MOXKIMBO, TIepeaadi)
cTany oO'ekTa B TOTOI (Hampukiaj, (aioBOMy MOTOLI 1 MOTOLI B Mam'siTi).
[TocaiaoBHICTB TaHUX, 110 30€pIraeThcs MICTUTH BCIO 1H(OpMaILIii0, HEOOXITHY s
pexoHcTpyklii (abo gecepiamizaiii) cTaHy o00'€kTa 3 METOI0 MOJANBIIOTO
BUKOPHUCTaHHS. 3aCTOCOBYIOUH I[I0 TE€XHOJOTIIO, AYXe MPOCTO 30epiratu BeuKi
o6csrn naHux (B pi3HUX dopmaTax) 3 MIHIMAIBHUMHU 3YyCWIIMU. Y OaraThbox
BUMAAKaxX 30€pekKeHHs JaHuX TMpOorpaMd 3 BHUKOPHUCTAHHSAM  cepiamizarii
BUJIMBAE€TECS B KOJ MEHIIOTO 00CATY, HIK 3aCTOCYBaHHS KJaciB JJis

YUTaHHs/3aMucy 3 mpocTopy iMeH System.1O.

1106 3poOuTH 00'€KT MOCTYMHHMM MJis cepiajizailii, HeOOXiTHO MO3HAYUTH

kiac (abo crpykrypy) arpudOytom [Serializable]. ATpubytu — 1e 10AaTKOBI



BIJTOMOCTI TIPO KJIac, SIKi 30€piratoThesl B HOTO METaaHuX. SIKINO ICHYIOTh TOJIs, K1
HE MOBUHHI (200 HE MOXKYTh) OpaTh ydacTh B cepiaii3allii, MOXKHA MOMITHTU TakKl

noJist atpuOyToMm [NonSerialized].

O06'exT MOkHa 30epiraTi B OAHOMY 3 Takux (opmartiB: OiHapHOMY, SOAP
abo y Burmsani XML-daiina. [lepepaxoBaHi MOXJIMBOCTI TMpEACTaBIEHI TaKUMU

kiacamu: BinaryFormatter, SoapFormatter, XmlSerializer.

Tun BinaryFormatter cepianizye ctan o0'ekTa B MOTIK, BUKOPUCTOBYIOUHU
KOMITAKTHUW OiHapHuii ¢opmar. Ileit Tun Bu3HAueHUW B MPOCTOPl IMEH
System.Runtime.Serialization.Formatters.Binary. Takum unnom, 106 oTpumartu

JOCTYTI IO [HOTO TUITY, HEOOX1THO BKa3aTH HACTYIHY TUPEKTUBY using:

using System.Runtime.Serialization.Formatters.Binary;

Tun SoapFormatter 30epirae crtan o6'ekta y Burisiai nosimomieHHs SOAP.
e THUII BU3HAYECHUI B pOCTOpi iMeH
System.Runtime.Serialization.Formatters.Soap, 10 3HaXoauTbcs B OKpeMii
30ipmi. Tomy mist popmaryBanHs 00'exkTiB B moBiiomieHHS SOAP HeoOxigHO
CIIOYATKY BCTAaHOBUTH MTOCHJIAHHS Ha
System.Runtime.Serialization. Formatters.Soap.dll, BUKOPUCTOBYIOYH J11aJIOTOBE
BikHO Add Reference ([omatu mocunanas) B Visual Studio i1 motim Bkaszatu

HACTYIIHY JUPEKTHUBY using:

using System.Runtime.Serialization.Formatters.Soap;

Jnst 30epexxeHHst 00'exkTiB B JgokymeHTi XML nepenbauenuii  Tur
XmlSerializer. 1100 BUKOpHUCTOBYBaTH L€l THUII, MOTPIOHO BKA3aTHU IUPEKTHBY

using:

using System.Xml.Serialization;

JBoma kimrouoBuMHM MeTonamu Tuny BinaryFormatter e: Serialize() —
30epirae 00'eKT B 3a3HAUYCHUN MOTIK Y BUTIISAII TTOCTITOBHOCTI 6aiiTiB; Deserialize()

— TIEPETBOPIOE 30epeKeHY MOCIIOBHICTh OalTIB B 00'€KT.



[TpumycTrmo, 110 Miciisi CTBOPEHHS eK3eMIUIpa Kiacy 1 MoAuDIKaIii AeaKux
JaHUX CTaHy MOTpiOHO 30epertu ned exzemmuip y ¢aiim *.dat. [louatu cmig 3
CTBOpeHHsI camoro (ainy *.dat. J{as 11bOro MOKHA CTBOPHUTU €K3EMIUISP THUITY
System.IO.FileStream. Ilotim mnoTpiOHO OyAe  CTBOPUTH  EK3EMIUISIP

BinaryFormatter i nepenatu iiomy FileStream i1 o0'ext 115 30epexeHHs.

Jlis npukiagy po3riIsTHEMO JOJIATOK B SIKOMY peaji3oBaHa cepiajizalilis

00’exTiB THITy Lamp.

using System;
using System.IO;
using System.Runtime.Serialization.Formatters.Binary;

namespace ClassElementTest

{
[Serializable]
class Lamp
{ ce }
class Program
{
static void Main(string[] args)
{
var sampleLamp = new Lamp("Cn-21", 15, 220);
var binFormat = new BinaryFormatter();
var fStream = new FileStream("Lamp.dat", FileMode.Create);
binFormat.Serialize(fStream, samplelLamp);
fStream.Close();
}
}
}

[Ticrns BUKOHAHHS TporpaMu MOXKHA TMEPeryisIHyTH BMICT ¢ainy Lamp.dat B

naniii bin\Debug MOTOYHOTO MTPOCKTY.

Tenep npumyctumo, 10 HEOOXITHO MPOUYMTATU 30EpEeKEHHM OO0'€KT 13
nBiikoBoro (aitmy Hazaxg B 3minHy. Ilicns Biakputts daiiny Lamp.dat (3a
nonomoroto merony File.OpenRead() ) moxna Buxkiaukaru meron Deserialize()
kiacy BinaryFormatter. Deserialize() noBeprae o00'€KT 3arajgpbHOTO THITY
System.Object, Tomy HEOOXiIHO 3aCTOCYBaTH SIBHE MPUBEICHHS, SK IOKA3aHO

HWKYC!

using System;
using System.IO;
using System.Runtime.Serialization.Formatters.Binary;




namespace ClassElementTest

{
[Serializable]
class Lamp
{ ... }
class Program
{
static void Main(string[] args)
{
var dataFile = File.OpenRead(@"D:\Lamp.dat");
var binFormat = new BinaryFormatter();
var sampleLamp = (Lamp)binFormat.Deserialize(dataFile);
Console.WriteLine(sampleLamp);
¥
by
}

Cepiamizauuss  o0'exkTiB 3  BukopuctanHsMm  XmlSerializer — moxe
BUKOPUCTOBYBATHCS JJIsi 30€pEKCHHS CTaHy 3a/JIaHOTO 00'€KTa y BUTIJISAII YUCTOI
XML-po3mitku. XML-A0KyMEHT CKIaa€ThCs 13 TEKCTY, 1 MPUAATHUNA 10 YATAHHS

JOJIUHOK0. PO3rIIIHEMO HACTYIHUM KO/

using System;

using System.IO;

using System.Runtime.Serialization.Formatters.Binary;
using System.Xml.Serialization;

namespace ClassElementTest

{
[Serializable]
public class Lamp
{ ce }
class Program
{
static void Main(string[] args)
{
{
var sampleLamp = new Lamp("Cn-21", 15, 220);
var xmlFormat = new XmlSerializer(typeof (Lamp));
var xmlFile = new FileStream("Lamp.xml", FileMode.Create);
xmlFormat.Serialize(xmlFile, samplelLamp);
xmlFile.Close();
¥
{
var xmlFile = File.OpenRead(@"D:\Lamp.xml");
var xmlFormat = new XmlSerializer(typeof(Lamp));
var sampleLamp = (Lamp)xmlFormat.Deserialize(xmlFile);
Console.WriteLine(sampleLamp);
}
}




[

KiroyoBa BiaMiHHICTB, Bij npukiany 3 BinaryFormatter momnsirae B Tomy,
mo tun XmlSerializer Bumarae BkasiBku iH(opmalii mpo Kiac, KUl HEOOX1THO
cepiamizyBatu. Y ctBopeHoMy aitmi XML 3HaxomsThCs TMOKa3aHI HIDKYE JaHI

XML:

<?xml version="1.0"?>
<Lamp xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" >
<Power>15</Power>
<Voltage>220</Voltage>

</Lamp>

Kimac XmlSerializer Bumarae, mo0 Bci cepiali3oBaHl THUNH 00'€KTIB

HiATPUMYBAIU CTaHAAPTHUIN KOHCTPYKTOp (0€3 mapaMeTpiB).

OcoOnuBicTIO cepeatizarlii KOJEKIii 00'€KTiB, € Te, MO OUIBIIICTh THITIB 3
npoctopiB iMeH System.Collections 1 System.Collections.Generic Bxxe 1mo3HaueHi
atpubytoM |[Serializable]. Takum umHOM, MO0 30€pEerTH CYKYMHICTH O0'€KTIB,
MOHA MPOCTO JOJATH iX B KOJIEKIIIIO (TaKy sIK 3BUYaiiHuN MacuB, ArrayList ao

List<T>) i cepianmizyBatu ganuil 00'ekT B Oakauuii motik (daiin).
Yy



IIpakTuune 3anaTTa NeS. Po3p’sa3anns CJIAP meronom Iayca.
PosrisiHemMo mifxia A0 po3B'3aHHSA CUCTEM JIHIWHUX anreOpaiuHuX piBHAHD
BUY

ﬂllxl + alsz _|_ "'+ ﬂlnxn == bl

(1)

A X+ 0 X, + 0+ 0, X, = b,

a0 y MaTpu4Hii popmi 3anucy

[Al[X]=[B] 2)
Po3BsizanHS MOXIIMBE pAMHUMHN METOAaMH KJIaCUYHO1L MAaTCMAaTHUKH, TOOTO IX TOYHE

PO3B'sI3aHHST MOXKHA OTPUMATH 3a BU3HAYEHY MEBHY KUIBKICTh apudMeTHuHux Aiil. B

cucremi (1) a;; (i=1..m,j = 1..n) — Bigomi 4ncioBi KoedilieHTH, b;- BifOMI

MpaBi YaCTHHM, a X; - OOUMCIIFOBaHI HEB1JIOM1 BEJIMYHHHU.

VY mpakTUYHMX 1HKEHEPHHUX 3ajjayax MaTpuilsd [A] maibke 3aBkKIU KBaJpaTHA
(m=n) Ta HEOCOOJIMBA, TOOTO 1l BU3HAYHUK HE JIOPIBHIOE HYIIO. Y pasi, KOJu m>n
Ma€eMO TEPEBU3HAUEHY CHUCTEMY, ITI0 HE MAa€ PO3B'SA3KY, a SKIIO M<n, TO CUCTEMa
HEJI0BU3HAYEHA 1 Mae 0e31114 po3B's3KkiB [X], 1110 3370BONBHAOTS ii. [lepruit Bunamok
CBITYUTH MPO MOMUWIKH IIPU CTBOPEHHI MAaTEMATUYHOI MOJIENI SIBUIIA, IPYTUNA MOXKE
MaTH MICIIE B ONTUMIZAIIIHHUX 3a1a49ax. OTxe, 1ajai BBAXKaTUMEMO, TI10 MaTpHIls [A]
KBaJ[paTHa Ta HEOCOOJIMBA, B HACIIIOK YOTO ii 3aBKI1 MOXHA OOEPHYTH, OJICP>KaBIIN
marpuigo [A]', a mani, IOMHOXMBIIM JiBy YacTMHy PiBHSHHS (2) Ha 10 MATPHMIIO,
OTpUMATH PIBHSIHHS:

[X]=[A"][B] €)

SIKE JI03BOJISIE BA3HAUMTH HEBIIOMI X; IPSIMUMHE OOYHCIICHHSIMH.

[AT'[AIX]=[AT'[B]
[AT'[AI=[E]
[E][X]=[A]'[B]
[EIIX]=[X]



[X]=[AT'[B]

Tyt [E] - onuandHa maTpwuils, TOOTO MaTpHIls, y SKOi TOJOBHA J1aroHaNb

Ma€ OJMHHUIIL, a peIITa eJIEMEHTIB HYJIbOBI.
Memoo I'ayca

3 mpsSIMUX METOJIB PO3B'SI3yBaHHS CHUCTEM JIIHIMHUX aireOpaidHuX PIBHSIHB
HalyacTile BUKOPUCTOBYEThCs MeToj ['ayca Ta #oro Mmomudikarii. OOGepHeHa
matpuis [A]!' npu npoMy B ABHOMY BMIVIAAI He oO0YMCIIOEThCs. IIporiec
po3B's3aHHA MeToAOM ['ayca CKIaaeThCcsi 3 JABOX YITKO PO3MEKOBAHUX €TariB -
IPSIMOTO Ta 3BOPOTHOTO «XOAiB». ETam npsimoro xomy € nepeTBOPeHHsI MOYaTKOBOI
CUCTEMU PIBHAHD (1) B €KBIBAJICHTHY, 1110 MA€ HACTYITHUI BUTJISA;

Xp+ QX+ QygXg + -+ 0ay,X, =Db,;
Xy FAoaXs o+ op Xy = b, (4)

X, =b

n n

3niCHUTH Take MEPETBOPEHHS MOXHA MOCIIIOBHUM MOBTOPEHHSIM 7-1 pa3

HACTYITHUX OJHOTHITHUX JIH:

KoeimienTn nepmioro piBHAHHS AUIATH Ha KOS(ILIEHT a;;

0 @y 0 @iz . Ay - by
12 — " 13 — IBEEEN in — ) 1 =
11 a4 4 4

B piBHsHHA HOMEp 2, 3,...,n 3aMICTh HEBIAOMOTO X;, MJACTABISETHCS HOTO

(GopMyIibHE 3HAUYCHHSI, OJICPXKAHE 3 MIEPIIOrO PiBHIHHS
Xy =D — QX — Ay3X3— - —Ay Xy

MiCIsE YOro 3BOAAThCA moAiOHI wienn. lle mo cyTi  gocsraeTbes

KOPUTyBaHHSIM KOE(]IIIEHTIB LIUX PIBHIHB 1O HopMyiam:

A =i —Q;105

b, = by—ay by (i = 2..n,k = 2..n)



B pesynbraTi mepiie piBHAHHSA CUCTEMH OTPUMY€E BUIJISI, TMOTPIOHUN AJs
(4), a B pemTi piBHSIHb 3HHKAE HeBimoMe Xx;. L{i #-1 pIBHSHHSA PO3TISAAIOTHCS SIK
NOYaTKOBa CHCTeMa W JJIsl HUX MOBTOPIOIOTHCA Aii 1-2, 110 103BOJISIE OTpUMATH

Jpyre piBHSAHHSA cUcTeMH (4).

ITocnimoBHE MOBTOPEHHSI BKa3aHUX JiH O TOro 4yacy, moku cuctema (1) He
NIEPETBOPHUTHCS B OJHE PIBHIHHS, 3a0e3Meuye oJepKaHHs MEePETBOPEHOT CUCTEMHU
(4). 3ayBaskuMo, 1110 7151 TOTO 1100 MOTPIOHI ATt IEPETBOPEHHS 1T OYJI0 MOXKIIMBO
BUKOHATH, HEOOXI1HO, 100 KOXHUI [1aroHaabHUM («BeLy4nii») KOe(ILI€HT a;; HE
nopiBHIOBaB HYJ0. Lle MokHa 3a0e3meynTH BIAMOBITHOIO MEPECTAaHOBKOIO y pasi
HE0OX1THOCTI piBHSAHB cucTemHu (1). binbime Toro, KMo miaroHanbHi, KOShIii€EHTH

M0 MOJYJIFO TapaHTOBAHO OUIBIIT OyAb-SKOTO IHIIOrO KoedillieHTa pPIBHSIHHS

‘:lai.jl > |a!-lk|,i,k = 1l..n,i # k), T0O TOXUOKH OOYMCIICHb, III0 BUHHUKAIOTH

BHACJIIOK OKpPYIJIEHb Ta BTPATU OCTaHHIX LU(]p, CyTTEBO 3MeHIIytoThesa. [lpu
nepeTacyBaHHl PIBHSHB IMOYATKOBOI CHCTEMH IO BKa3aHOMY KPHUTEPil0 BHOOPY
JlaroHaJbLHUX €JIEMEHTIB JOMIHYIOUMMU BUHHMKae mMoaudikaiis Meroga 'ayca «3

BI/I60p0M T'OJIOBHOT'O CIICMCHTAa».

Hpyruii - kinueBui eran metona ["ayca - Moro «3BopoTHINM Xiay», Bene A0
OOYMCIICHHS 3HAY€Hb IIYKAaHOTO BekTopa [X] B 3BOPOTHOMY MKl 1O

NEepeTBOPEHIi 10 BUMIISINY (4) cuctemi:

3 OCTaHHBLOT'O piBHSIHHfI O0YHCITIOEThCS Xn,

OpneprxaHe YMCIIOBE 3HAYCHHS X, MACTABIAETHCS B yCi 1..(n-1) piBHSIHHS Ta
3BOAAThCS MOJMiIOHI ujeHdu. KidbKiCTh pPIBHSHB Ta HEBIJOMHUX X TPH IBOMY
3MEHIIIYETHCS HAa OJMHUIIO, a OCTAHHE PIBHSHHS CUCTEMHU HaOyBa€ BUTIBIAY X,
1=bn;. Jlali KpOKH TOBTOPIOIOTHCS JOTH, MOKH HE OyJe OTPUMAHO YHCIIOBE

3HA4YCHHA HGBiI[OMOFO X].



IpakTuyne 3anaTTa Ne6. Podora 3 popmamu

Windows Forms g03Bosisie  po3poOJATH  1HTENEKTyallbHI  KIIIEHTH.
InTeNeKkTyaJbHUI KJIIEHT - 11e TIporpama 3 Oaratum rpadiuHum iHTEepdercom,
pocTa B PO3TOPTaHHI 1 OHOBJIEHHI, 3J]aTHA MpAIlOBAaTH IPU HASBHOCTI abo
BIJICYTHOCTI MIAKIIOYEHHS 10 [HTepHETY, sika BUKOPUCTOBYE OLIbII Oe3neuHUid
JOCTYT 70 PECYpCiB Ha JIOKAIBHOMY KOMM'IOTEPl B MOPIBHSAHHI 3 TPaAULIIHHUMU
noxarkamMu Windows.

Windows Forms € TexHonoriero iHTenekTyaibHuX KiieHTiB s NET
Framework; 1ne HabGip kepoBaHux OI10JIOTEK MJIS CHOPOIIEHHS peai3allii
NporpaMHUX 3a/lad, HaMpHKIad YUTaHHA 1 3amuc B (QailmoBy cucreMy. 3a
JIOTIOMOTOI0  cepeioBHia po3podku Ttumy Visual Studio mMokHa CcTBOprOBaTH
nonatku Windows Forms, siki BimoOpakaroTh iHGOpMAaIlil0, 3aUTYIOTh BBEJCHHS
KOPHUCTYBaYiB 1 OOMIHIOIOTBCS JaHUMHU 3 BIJIaJICHUMH KOMIT'IOTEpaMH 110 MEPEXKI.

Y Windows Forms ¢opma € BuguMoro noBepxHero, Ha sIKiid B110OpakaeTbes
iHopMmarris s kopuctyBada. 3a3Buduaii gomarok Windows Forms Oyayerbes
IUISIXOM PO3MILICHHS €JIE€MEHTIB YIpaBlliHHA Ha (QOopMi 1 HAMHCAHHSIM KOIY JAJIs
pearyBaHHS Ha i KOpUCTyBaya, Taki K KJIallaHHs MUII a00 HATUCKAHHS KJIaBIIIL.
EneMeHT ympaBniHHS - € OKpEeMHUIl eleMeHT iHTepdeiicy, NMpU3HaYeHHH i
Bi0OpakeHHs a00 BBEJICHHS JaHUX.

[Ipy BUKOHaHHI KOpUCTyBaueM sIKOi-HeOyAb ii 3 opMoro abo ogHUM 3 ii
CJIEMEHTIB YIPaBIIiHHS, CTBOPIOEThCA Tomis. Jlomatok pearye Ha mi mofii 3a
JIOTIOMOTOI0 KOJTy 1 00po0JIsie TIoAil Mpu X BUHUKHEHHI. J[0/1TaTKOB1 BIIOMOCT1 JTUB
CtBopenHs 00poOHuKiB ol B Windows Forms.

Windows Forms Bkitouae MmUpOKU HAOIp €JEMEHTIB YMNpaBIiHHSA, SKI
MOJKHA JI0JIaBaTH Ha ()OPMHU: TEKCTOBI MMOJISI, KHOIIKH, CIIUCKH, 1[0 PO3KPHUBAIOTHCA,
nepeMuKadi Ta HaBiTh BeO-CTOpiHKUA. CHUCOK BCIX €JIEMEHTIB YMHpaBIiHHSA, SKI
MO’KHa BUKOPHCTOBYBaTH B opmi, cM EnemeHnTy ynpaBiiHHS A1 BUKOPUCTAHHS B
dbopmax Windows Forms. k1o icHyrouuii e1eMeHT ynpaBJIiHHS HE 3aJ0BOJIbHSIE
notpedam, B Windows Forms Mo)kHa CTBOpPUTU BJIaCHI HACTPOIOIOTHCS €JIEMEHTU

yhnpasiiHHs 3a gonoMororo kinacy UserControl.



Ho ckmagy Windows Forms BXOmsATh €JIEMEHTH TPHU3HAYECHOTO IS
KopucTyBaua iHTepdeiicy 3  pO3IMUPEHUMU  (PYHKIISIMH,  BIAIOBIAHUMU
MOXJIMBOCTSIM MOTY>KHHUX J0JIaTKiB, Takux sik Microsoft Office. BukopucroBytouu
eneMeHTd ympaBmiHHA ToolStrip 1 MenuStrip, MOXHa CTBOPIOBAaTH MaHENl
IHCTPYMEHTIB 1 MEHIO, III0 MICTSITh TEKCT 1 MAJIIOHKH, 110 BiIOOpaKatoTh MiAMIHIO 1
MICTSTh B COO1 1HIII €JIEMEHTH YIpaBJiHHS, Taki SK TEKCTOBI MOJSA 1 MOJS 3
CIIUCKOM, 1[0 BHUIIAJIAE.

3a pomomororw kKoHcTpykropa Windows Forms Visual Studio, 1o
HiATPUMYE MEPETATyBaHHs, MOXKHA JIerko cTBoproBaTH noaatku Windows Forms:
JlocUTh BUIITTUTH €JIEMEHT KepyBaHHS KypcOpOM 1 MOMICTUTH HOro Ha MOTpiOHE
Mmiciie Ha ¢opmi. KoHCTpykTOp Hajae Taki KOIITH, SK JIiHII CITKH 1 "IpHB'A3Ka
JiHIN" A7 MOAO0JaHHs TPYAHOLIIB BUPIBHIOBAHHS €IEMEHTIB yIpaBiHHA. | B pasi
BukopucTanHs Visual Studio a6o xommiiAiii 3 KOMaHIHOTO psIKa MOJKHA
BUKOpHUCTOBYBaTU ejeMeHTH ympabiiHHsS FlowLayoutPanel, TableLayoutPanel 1
SplitContainer 115t CTBOpEHHSI MPOCYHYTUX PO3MITOK (pOopMH 32 MiHIMAIBHUN Yac 1
3 MiHIMaJIbHUMU 3YCUILISAMH.

System.Windows.Forms - npocrip iMmen
[Tpoctip imeH System.Windows.Forms MICTUTh Kjacu IJii CTBOPEHHS JOJIaTKiB
Windows, sxi no3BosisaroTe Haitbinbimn eeKTHBHO BUKOPUCTOBYBAaTH Posmmpeni
MOJKJIMBOCTI TPU3HAYEHOTO [UIsl KOpHUCTyBada I1HTepdeiicy, sKiI HaIalTbCs
onepaliiinor cucteMoro Microsoft Windows.

VY HacTynHid TaOIWIl HABEAEHO 3TPYINOBaHI 3a KaTEropisiMM KJAcH, IO

BITHOCSTBCS 110 IpocTopy iMeH System. Windows.Forms.

Kareropis kiaacis Jloxknaani BizomocTi
EnemenTn ynpasmiHHS, binpmiicts knaciB B mpoctopi iMmeH System.Windows.Forms €
MpU3HAYEH] TSI noxigaumu Big kiaacy Control .Kmac Control Hajgae OCHOBHI

KOpUCTYBaya eJIeMeHTH | (yHKLIOHAIbHI MOXKIUBOCTI JIsl BCIX €IEMEHTIB yIpaBIIiHHSA, K1

yIpaBIiHHSA 1 popMH BigoOpaxaroThes B Form .



MeHro i1 nmauedni

IHCTPYMEHTIB

Enementu ynpaBniHHS

Maker

JlaHi 1 mpuB'sA3Ka TaHUX

Kommonentn

Windows Forms Bkitouyae mupokuii HaOip KiaciB, ki
JI03BOJISIFOTH CTBOPIOBATH MPU3HAYCHI I KOPUCTYBaya MaHei
IHCTPYMEHTIB 1 MEHI0, IO BiJAPI3HIAIOTHCSA CY9aCHUM BUTIIST 1

noBeiHkoro. ToolStrip , MenuStrip , ContextMenuStrip i

StatusStrip 103BOJISIOTH CTBOPIOBATH MaHEINI IHCTPYMEHTIB,

TEPMIHU MEHIO, KOHTEKCTHI MEHIO 1 TEpMiHH CTaHy, BIIMOBIIHO.

[Tpocrip imen System.Windows.Forms Haiae BeIMKY KUIBKICTh
KJIaCiB €JIEMEHTIB YIPaBIiHHS, K1 JO3BOJSIOTH CTBOPIOBATH
MIPU3HAYCHI JIsl KOPUCTYBaya iHTepdeicu 3 po3MUupeHUM

MOXKJINBOCTAMMU.

Kinpka npuniunosux kiacis B Windows Forms gomnomararotsb
KOHTPOJTIOBATH PO3TAIlyBaHHS €JIEMEHTIB YIIPABIIiHHS Ha
OTtobpaxxaeMoe OBepXHI HANpUKIa B opmi abo enemMeHTi

ynpasninasa. Ha naneni FlowLayoutPanel mociinoBao

PO3MIIIEH] BC1 €IEMEHTH YNPaBIiHHSA, SIKi BOHA MICTUTb.

Windows Forms 3a0e3mneuye po3mpeHy apxXiTeKTypy IS
MPUB'I3yBaHHS JI0 TAKUX JHKEPEN JaHUX, K 0a3u ganux i XML-
¢aiimu. Enement ynpasminas DataGridView Hanmae
HaCTPOIETHCS TAOJHINIO I BITOOPaKEHHS JTaHKX 1 IO3BOJISIE
HaJAITOBYBAaTH (popMaT OCepeIKiB, TEPMiH, CTOBIIIIB 1

KOP/IOHIB.

Kpim eneMeHTIB yripaBiiHHS MPOCTIP iIMEH
System.Windows.Forms Hanae inmii knac, siki HE €
noxigHuMu Bif kiracy Control , ane Takox 3a0€3MeuyroTh

BizyasibH1 QyHKIT 17151 gogatkiB Windows. Taki kimacwu, six

ToolTip i ErrorProvider , po3mupro0Th MOXIHBOCTI 200

[IpenocTaBisitoTs BiIOMOCTI KOPHUCTYBaYaM.

Y mpoctopi iMen System.Windows.Forms € psg kimaciB, mo 3a0e3medyroTh

NIATPUMKY BHIlle3a3HayeHuX KiaciB.llpukianaMu mOiATpUMYE KIIACiB MOXYTh



CIYyXUTh TepepaxyBaHHs, KJIacH apryMeHTiB moxdiii 1 Jlemeratm, ski

BUKOPHUCTOBYIOTHCS TIOJIISIMU B €JIEMEHTaX YIPaBIIiHHS 1 KOMIIOHEHTAX.
CrBopenns popmu Windows Forms

1. 3amycrite Visual Studio.

2. CtBopith nogarok Windows 3 iM'sm HelloWorld.

3. 3 nmaHeJi eeMeHTIB MepeTIrHyTH B popmy eneMeHT ynpaiiHHsa Button.

4. Buminutu Moro kiamanagaM muimi. Y BikHl "BiactuBocti" HamaliTe BIaCTHBOCTI

Text 3nauenns "Say Hello".
Hanucanusa Koay nporpamMu

1. JIBiui KnamniTe kHOMKY, 100 goaatu o6podmroBay noaiit Click .Binkpuerbcs
penaKkTop Koay, MpH LIbOMY MOJIOKEHHSI Kypcopa BUSIBUTHCS BCEpEInHI 00pOOHIKA
MMOI1H.

2. BcraBTe 1en Kox:

MessageBox.Show ( "Hello, World!");

TecTtyBaHHs 10aaTKA
1. HatucuiTe knaginty F5, 106 3amycTuth 10aTOK.

2. Konu nogatok 3amyiiieHo, HaTUCHITh KHOIIKY 1 IEpPEBIpTe, Yu

BimoOpakaeThesa ppasza "Hello, World!"
3. 3akpuiite hopmy Windows Forms, mo6 moBepuyTucs B Visual Studio.
CTBOpeHHs 00pOOHUKA MOii 32 I0MIOMOI0I0 KOHCTPYKTOPa

1. Knanuite popmy abo eneMeHT KepyBaHHs, 1Ji SKOTO MOTPIOHO CTBOPUTH

00pOOHUK MOTIH.

i
2. V BikH1 BnactuBocti HaTUCHITH KHOTNIKY [Toii ( A).
3. VY criucky poctynHux noid KimamHite mofis, 11 SKoro moTpioHo

CTBOPUTH OOPOOHUK MOJIH.

4. B none mpaBopyu Bija iMeH1 1O1i BBEIITh 1IM'st 00pOOHUKA 1 HATUCHITH

knapiny ENTER.



3'sButhbcsi PemakTtop kKomy 3 KogoMm sl (opMu; MeToA OOpOOHHMKA MOaiN
CTBOPIOETHCS B KOJI1 32 aHAJIOTIEI0 3 KOJOM B HACTYITHOMY HPUKJIAII:

private void StartProcess (object sender, System.EventArgs e) ({

// Add event handler code here.

5. Honatu Bianosiguuit koa B 00poOHUK MOIIH.



IpakTnune 3auarTa Ne7. Pobora 3 eiementamu gopm

B xomi po3poOku 1 3MIHM NPU3HAYEHOTO MAJIi KOPUCTyBauya IHTEpdeiicy
nonatkie Windows Forms motpiOHO jomaBaTd, BUPIBHIOBATH 1 PO3MIIIYBATH
eJIEeMEHTH ympaBiiHHA. EneMeHTH ympaBiiHHSA - 1€ O0'€KTH, SKI 3HAXOIATHCS
BcepenuHi 00'exTiB popmu. KoxkeH TUTI eleMeHTa YIpaBIiHHS Ma€e BJIACHUN HaOIp
BJIACTUBOCTEH, METOMIB 1 TMOAI, IO BIAMOBIMAIOTH MEBHOMY MPU3HAYEHHIO. 3
eJIEeMEHTAaMHU YIPABIIIHHA MO’KHA MPAIIOBATH B KOHCTPYKTOpI abo JojaBaTu ix

JUHAMIYHO IT1/1 YaC BUKOHAHHS 3 IONIOMOT O KOJTY.

DyHKIiOHATbHA Kjacupikanisa ejieMeHTIiB ynpapjainasga Windows Forms

Y Windows Forms iCHyIOTH €lIeMEHTH YIpPaBIiHHA 1 KOMIIOHEHTH, IO
BUKOHYIOTH psAx (yHKIIN. Y HacTymHid TaOduIll MPEACTAaBICHUN CIHUCOK
KOMIIOHEHTIB 1 eJleMeHTIB ynpasiinHsi Windows Forms BiINOBiIHO 10 OCHOBHOIO
¢ynkmiero. Kpim Toro, AKmo A7 BUKOHAHHA OAHIET 1 Tiel )k (QyHKUII cimy’KaTh
KUIbKa €JIEMEHTIB YNpaBIiHHA, TO PEKOMEHJOBaHI €JIIEMEHTH YIPaBIIHHS
nepepaxoBaHi 13 3a3HaUYEHHSIM BUKOPHUCTOBYBAJIMCS PaHIIIE 3aCTAPLINX €JIEMEHTIB
yOpaBJiHHS. 3acTapiii eJeMEHTH YIpaBIiHHS TaKOXX TMepepaxoBaHi B OKpeMii
TaOIUIIL; TOPYY 3 KO)KHUM TaiMO €JIEeMEHTOM YIPaBIiHHS BKa3aHO HOBHU €JIEMEHT,

110 IPUHIIIIOB HA 3MiHY 3acTapiie.

DyHKIis Enement ynpasninus Onuc
Bino6paxxenns DataGridView Enement ynpasninusa DataGridView Hagae
ITAHUX HACTPOIOETHCS TAOIHIIIO IS BITOOpaKEHHS

nanux.Knac DataGridView 3abe3neuye
HACTPOMKY OCEpe/IKiB, TEPMiH, CTOBIIIIB 1 MEX
TaOJIUII.

IMpumirka
eneMmeHT ynpasiinasa DataGridView miaTpumye psia
MIPOCTHX i CKIaTHUX (PYHKIIH, BIICYTHIX B €JIEMEHTI
ynpasiiaasa DataGrid .JlomaTkoBi BimoMocTi auB. B
po3aini  BiaMIHHOCTI eJIEMECHTIB YIIPABITiHHS
DataGridView i DataGrid 8 Windows Forms .

[Tpus'a3ka nanux i  BindingSource Crporirye mpuB'sa3Ky €JI€MEHTIB YIPaBIiHHS Y
nepeMIiIeHHS dbopmi 10 JaHUX 3aBISKH 3ac00aM YIpaBIiHHS



penaryBaHHA
TEKCTY

Binobpaxenus
iH(opmarrii
(TUTBKY 11
YUTAHHS)

BindingNavigator

TextBox

RichTextBox

MaskedTextBox

Label

LinkLabel

T'POIIOBUMH OJIMHHUIISIMH, TIOB1IOMJICHHS TTPO
3MIHU 1 T.1.

Hanae intepdeiic, moniOuuit maneni
IHCTPYMEHTIB, JJIs MEePeXo/IiB 1Mo ¢hopmi i
YIIpaBIIiHHS TaHUMH.

Bino6paxkae TekcT, BBEACHUHN B PEXKUMI
po3po0ku, Skuii KOpUCTYBadi MOXKYTh
3MIHIOBATH ITiJI Yac BUKOHAHHA a00 3a
JOTIOMOTOF0 TIPOTPaMHUX 3aCO01B.

I[O3BOJI5I€ NpeaACTaBJIATh TCKCT B TCKCTOBUX
dbopmari abo B popmati RTF.

O6mexye popmaT gaHUX, 10 BBOASTHCS
KOPHCTYBa4eM.

Binobpaxae TekcT, HEIOCTYIHUHN st
0e3MmocepeIHLOTO PeIaryBaHHS KOPHCTYBAYCM.

BinoOpaxae TekcT y BUTIISA1 BeO-TOCHIaHHS 1
CTBOPIOE TOJIisl IPU KITAIAHHIM TEKCTY. SIK
NPaBUJIO, TEKCT € MOCUJIAHHAM Ha iHIIIE BIKHO 200
Ha BeO-BY30J1.

JonaBanHs ejneMeHTIiB KepyBaHHsi B popmu Windows Forms.

1. Binkpuiite Gpopmy.

2. B nanesni enementiB Knannits enemeHT kepyBanHs, Skuii moTpioHO

nonatu B popmy.

3. KnamniTe miciie B popmi, /1e TOBUHEH PO3TALIOBYBATUCS JIBUH BEPXHIN

KYT CJIICMCHTA KCPYBAHH, a ITOTIM MNCPCTATHYTH ITOKAKIHK MHIII Ha MiCHC, B

SIKOMY MTOBUHEH PO3TAIlIOBYBATUCS MPABUM HIXKHIM KYT €JIEMEHTa KepyBaHHS.

EnemeHt ynpaBiiHHs 10/1a€Thes HA GOpMY Y 3a3HAUCHIN Miciie 3 3a3HaYCHUMU

po3Mipamu.



IpakTuuHe 3auarTa Ne8. ManwoBanusa Ha ¢opmax.

IIpoctip imen System.Drawing 3a0e3neuye AocTyn 10 (PYHKIIOHAJTBHHUX
MoXauBocTed  rpadiuHoro  iHtepdeiicy GDI  +.  Ilpoctopy  imeH
System.Drawing.Drawing2D, System.Drawing.Imaging, 1 System.Drawing.Text
3a0e3Meuyr0Th J0AaTKOB1 (PYyHKI1OHAIbHI MOXKIIUBOCTI.

Knac Graphics Hamae MeTou MamOBaHHS Ha IPUCTPOI BigoOpaxkeHHs. Taki
kiacu, sk Rectangle 1 Point inkancymoroTs enementTd GDI +. Kmac Pen
BUKOPUCTOBYETHCS IS MAIIOBAHHS JIIHIA 1 KPUBUX, a KJIacH, TMOXITHI BiJ

abcTpakTHOTO Kjacy Brush, BUKOpUCTOBYIOTHCS I 3aTMBKH BIryp.

Kiac Onuc

Bitma Inkancymtoe ToukoBuii MmamoHok GDI +, 110 ck1aaeThCs 3 JaHUX TOYOK

rpadgigHOro 300paXkeHHs 1 aTpuOyTIB MaJIFOHKA. 00'ekT Bitmap

BHKOPHUCTOBYETHCS ISl pOOOTH 3 300paKEHHSIMH, SIKi BU3HAYAIOTHCS JTaHUMU

TOYOK.

Brush Bu3znauae 00'ekTH, SIKi BUKOPUCTOBYIOTHCS ISl 3aJTUBKU BCEPEIMHI

rpadiuHuX (iryp, Takux K NPsIMOKYTHUKH, €JIIIICH, KoJia, 0araToOKyTHHKA 1

JOPIXKKH.

Brushes KwucTi ams ko’kHOTO 31 cTaHmapTHUX KOJIbopiB. Llel kirac Oytu He MOoxe OyTH
YCIIaIKOBaHUIA.

BufferedGraphics Hanae rpadiunnii Oydep mns noasiviauii Oydepusartii.

BufferedGraphicsCont = Hamae meTonu ctBopeHHs rpadiuanx 0ydepiB, siKi MOXKYTh BXKHUBATHCS TSI

ext noJBiHMUH Oydepusarii.

BufferedGraphicsMan  Hamae moctyn 10 00'ekTa OCHOBHOT'O KOHTEKCTY Oydepu3sye rpadiku 1is

ager AOMCHY OOJATKH.

ColorConverter [TepeTBOpIOE KOMHOPU OJHOTO TUITY JaHUX B iHIIHHA. J[ocTym 10 manoro

KJIaCy 3MIIHCHIOEThCA 3a JormoMororo o0'ekta TypeDescriptor .




ColorTranslator 3niiicHIOE Tiepekia KobopiB B cTpykrypu GDI + Color 13 Hux.Ilei knac

OyTH HEe MOKe OyTH yCITaJIKOBaHUH.

Font Busnauae koHkpeTHHH popMmaT TekcTy, BKiIodatoun Hapuc mpudry, ioro

po3Mip 1 atpudytu ctuito. Llel kimac Oyt He MOoke OyTH yCIaKOBaHUH.

FontConverter nepeTBoproe 00'ekTH Font 3 0MHOTO TUITY JaHUX B IHIITUH.

FontConverter. Indpactpykrypa. FontConverter.FontNameConverter - mepeTBoproBay THITY,

FontNameConverter | SIkuif BAKOPUCTOBYETHCS I IEPETBOPEHHS iMeH1 mpuTy B 1HIII pi3Hi

YSIBJICHHSI 1 Ha3a]l.

FontConverter. Iadpacrpykrypa. [leperBoproe onuHuUIl WprUTy B iHIII THIIH OJUHHUIID 1
FontUnitConverter Ha3aj.
FontFamily Busnauae rpymy rapHiTyp 31 CX0KHUM 0a30BMM KOHCTPYKTOPOM 1 IEBHUMHU

BimMiHHOCTsIMU B cTrii. Lleit kmac OyTu He Moke OyTH yCIaKOBaHHM.

Graphics Inkancymroe nosepxHto manmoBanHs GDI +. Lleit kinac He MOXHa
yCHaKyBaTH.
Crpykrypa Onuc
CharacterRange Bu3znauae niama3oH mo3uIliii CHMBOJTY B MEXaX psIKa.
Color SIBnsie KONMBOPY B TEPMiHAX KaHAIIB ayib(a, 4epBOHOTO, 3€JIEHOTO 1 CHHBOTO
(ARGB).
Point SIBrnsie BIOpSAAKOBaHY Mapy IIIUX Yuces - koopauHaT X 1 Y, BU3HaUaIbHY

TOYKY Ha JIBOBUMIPHOI IUTOIIHHI.

PointF SIBnsie BopsAKOBaHy mapy KoopauHaT X 1 Y 3 MJIaBar0Y0r0 KOMOTO, 110

BU3HAYa€ TOUKY HA JBOBUMIPHOI TUIOIIUHI.



Rectangle MicTtutp Ha0ip 3 YOTUPHOX LIIKUX YUCEN, 0 BU3HAYAIOTH PO3TAITYBaHHS 1
po3Mip npsMoKyTHHUKA. Iyt po3mupenHs GyHKIii o6nacti BukopucroByiite

ob0'ekT Region .

RectangleF Mictuth Halip 3 YOTUPHOX MU 3 TUIABAIOYOO KOMOTO, 1110 BU3HAYAIOTh
po3TantyBaHHs 1 pO3Mip NPIMOKYTHHKA. J[J1s po3mupeHHs GyHKIIIH o0macTi

Bukopucrosyiite 00'ekt Region .

Size 30epirae BOOPSIKOBAHY Mapy IUIKX YUCEN, 3a3BUYall ITUPUHY 1 BUCOTY
NPSIMOKYTHHUKA.
SizeF MicTuTh BHOPSAKOBaHY Mapy YKCEN 3 IIaBAl04Y00 KOMOIO, 3a3BHYail IIUPUHY 1

BHUCOTY NPSIMOKYTHHKA.

Ilpukaan sxkuii MaJIIO€ 3eJ1eHNH KPYr Ha (popmi

// Nomiss ¢popmMm Paint

private void Forml_ Paint (object sender, PaintEventArgse) {
// Create pen.
Pen blackGreen =new Pen (Color.Green, 3);

// Create rectangle for ellipse.
Rectangle rect =newRectangle (50, 50, 100, 100);

// Draw ellipse to screen.
e.Graphics.DrawEllipse (blackGreen, rect);



IpakTuune 3anaTTa Ne9. [lo0ynoBa rpadiky gpyHkuii

Jiis mobynosu rpadika GyHkiii Ha Gopmy notpioHO nomictutu Control-enemeHT
PictureBox. [lasg Toro mob 1meil eaeMeHT Bi3yalbHO BUAUISIBCS Ha 00JacTi
dbopMHU, PEKOMEHIYETbCS CHOYaTKy Ha (OpPMY TMOMICTUTH €JIEeMEHT-KOHTEeHHEp
Panel, y AKOTO 3aJlaTH BJIacTUBICTh BorderStyle piBHUM FixedSingle, a
BXKE TMOTIM IOMICTUTH Ha HBOTO - PictureBox. B kmaci PictureBox
BU3HAYEHO BaXKJIMBAa BJACTUBICTh - Graphics. 3a J0NOMOTOI YHCIEHHHX
napameTpiB Kiacy Graphics MOXHa BUBOJUTH B 00JIACTh, 3AMHATY €IIEMEHTOM

yIpaBJiiHHS, TEKCTOB1 HAITMCH, T€OMETPUYH1 (IrypH 1 pi3HI 300paKeHHS.

Kiac Graphics nepemaerscsi B SIKOCTI mapaMerpa PaintEventArgs
e nmus moxii Paint, sike BiAirpae Ayxe BaXJIHMBY poOJib B JojaTKax Windows
Forms. BoHo 3a0e3neuye mepeMajibOBYBaHHS BiKHA NPOTPaMH, K TUIBKUA B
bOMY BUHHUKHE HEOOXIJIHICTh, HAMpPHUKIAJ, SIKIIO TOJE OJHOrO BIKHA OYyI0

THUMYaCOBO 3alHATE 1HIIIMM BIKHOM, a00 MOTPIOHO BUCHOBOK JAPYroro rpadika.

Tomy 3aBanHs o0y 0BH rpadika peKOMEHIY€EThCS BUKOHYBATH,
BUKJIMKaO4u MeTos Paint.

Hwxue HaBeneHo (parMeHT KOOy JUIsl BUBEICHHS 300pa’kKeHHS CUCTEMHU
KOOpAMHAT 3 BIPOBAKEHHSAM MeToy DrawlLine (ManioBaTH JIiHIIO) KJacy

Graphics.

Cnouatky orojiomyeThes k1ac Graphics ans enementa PictureBox1
3 iM'am grpBox, 3aaeThbes KoJip nepa boxPen — 4YOpHUI 1 TOBIIMHA Tlepa — 2 1
NOTIM MAaJIOIThCA Bl NEpNeHAuKyIapHi iHii. JIiHIT MamoThes 3
BIIPOBAPKCHHSIM MPUMIPHUKIB Kiacy Point (kpamka).Touka 3amaeTbesi JBOMA
KOOpJIMHAaTaMU 3a JOMOMOTOI0 ofeparopa new. Y BH3HAYEHHI KOOpPJIUHAT
BUKOPUCTOBYIOTBCA BIACTUBOCTI Width (mmpwmua) 1 Height (Bucora)

ejleMeHTa PictureBox1.



private void pictureBoxl Paint (object sender, PaintEventArgs e)

{
Graphics grpBox = e.Graphics;
Pen DboxPen = new Pen (Color.Black, 2) grpBox.DrawLine
(boxPen, new Point (10 10), new Point (10 pictureBoxl.Height -
10)); grpBox.DrawLine (boxPen, new Point (10,
pictureBoxl.Height - 10),new Point (pictureBoxl.Width - 10
pictureBoxl.Height - 10))

}

PosrnsiHemo noxmagHile NUTaHHS NPO Te, K Oynu oOpaHi KOOPAMHATU TOYOK -

MOYaTKYy 1 KIHIIS NPSAMUX JIJIs1 KOOPAUHATHUX OCEH.

[loObynoBa rpadikiB Ha eKkpaHi MOHITOpa Ma€ HACTYIHI BaXKJIUBI

0COOJIMBOCTI.

Ilepmia ocobamBicTH TONISITaE B TOMy, IO 1HTepdeic rpadiyHOro
OPUCTPOIO BUBOAWTH Tpadik (32 3aMOBUYBaHHSIM) B CHCTEMI KOOpIHMHAT,
MOYAaTOK SKOi PO3TALIOBAHO Y BEPXHHOMY JIBOMY KYTKY 00JacTi MajtOBaHHS
.Ochb X crpsiMOBaHa B I[bOMY BHITIQJIKy BIPABO, a OCh y - BHU3. Koun, Hanpukiiaz,
MU OyZnemMo po3MillyBaTu rpadik B €JIeMEHTI ympaBiliHHA pictureBox, TO
MOYaTOK KOOpAMHAT OyJlie PO3MIIIEHO CaMe B JIIBOMY BEPXHbOMY KYTKY LIbOTO
eneMenTa. Iy Hamoi 3aaa4i (YUCIIO iTeparlliil 1 3Ha4eHHs] TOYHOCTI - MMO3UTUBHI
BEJIMUYMHM) TIOYATOK CHCTEMH KOOPJMHAT TMOTPIOHO PO3MICTUTH B JIIBOMY

HIKHBOMY KYTKY. TOMY IMO9aTOK CHCTEMH KOOPAUHAT OyJ1e B TOYIII:
point(10, pictureBox1.Height - 10).

Koncranta 10 (mikcemiB) — 1€ BIACTYN BiJ JIBOI 1 HIWKHBOI CTOPOHU
pictureBox ais po3MilleHHs HAMMUCIB MOAUIIB MO ocsiX. KiHIeBl TOYKH TaKOK

BUOUPAIOTHCS 3 YpaXyBaHHSIM I[bOTO BIJICTYIY.

VY 3aranbHOMY BHIIQJIKYy 3a JJOIIOMOTOIO NApaJIeIbHOTO NEPEHECEHHS OCer
Ha BEJIMYMHHM OX Pix 10y pix HeoOX1IHO BBECTH HOBY CHCTEMY KOOPAMHAT,

B SIKIf OCh «y» JI0 TOTO X TIOBUHHA OyTH CIIpsIMOBaHA BroOpYy.



Jlpyra oco0JMBicTb Moysirae B ToMy, 110 rpadik OyayeTbcst HE B TIHCHUX
3HaueHHsX it pyHkuii y = f (X), K1 po3paxye mporpamu, a B MIiKCeNIx. Tomy
Mu noBuHHI migiOpatu macmtabu Mx 1 My Juis Tepekyiaay JIWCHUX 3HaYeHb
3MIHHUX B MIKCENl 3 METOI 30iibIneHHs (200 3MEHIIeHHS) POo3MipiB rpadika
TaKuM YMHOM, 11100 Horo Oyyio BUJIHO Ha eKpaHi. J|jis 3MIHHMX KOJIy B MIKCEJSIX

BBEJIEMO Jaii po3mupeHHs «Pixy.

Ha mamonky - pe3yabTaT poOOTH MPOrpaMHu 3 BIPOBAIKEHHSIM TaKOTO KOJTY.
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IIpaBuia nodynoBu rpadikis
[Ilo6 3a MPOMOHOBAaHOK METOJUKOK MOXHa Oyso OyayBatu rpadiku
OyAb-IKuX (YHKIIIH, 3aMICTh JIMCHUX 3HAYEHb MPOMOHYETHCS BUKOPUCTOBYBATH

BIJIHOCHI #e3po3MipHi 3HAUCHHS 3MIHHHUX.

1. I'padix ¢ynkmii y = f (x) OyayeTbcs B BIAHOCHUX O€3pO3MIPHUX
BenMYMHAX (MMO3HAYEH1 31 MTPUXOM) X , Y :

x=X/|x max ;y' =Y /|y max|,

ae | Xx_max | 1|y _max | - HaiiO1ib1i abcomoTHI 3Ha4Ye€HHS 3MIHHHUX X 1.
Orxe, Oyab-skuit Tpadik Oyae 3HaXOIUTHCS BCEPEIUHI MPSIMOKYTHHKA
l=<x"<=1;
=<y <=1
1 crocyBatucs xoua O B OJHIN TOYIl JBOX TOPU30HTAIBHUX MPSIMUX Y =1 1y = -

1 1 1BOX BepTUKaIbHUX X = 1 1 X'= 1.



2. 1o6 OtpumaTu AiiicHUI 3HAa4YeHHS X 1y B OyAb-skii Touli rpadika,
HEOOX1IHO BU3HAYUTH BIJHOCHI 3HAUEHHS X 1Yy B LI{ TOYI 1 TOMHOXHUTH 1X Ha
Haiib6inpiie abcomoTHe 3HaUeHHS | X_max | abo | y max |, BIMOBIAHO.

3. Jlnsg oTpuMaHHs KOOPAMHATHOI CITKH, B siKiil Oy1e nepeOyBatu rpadik,
KOKHY 3 JBOX OCE€il KOOpJMHAT X 1 y MOXKHA PO30OUTH Ha JIEeAKEe YHCIO PIBHUX
YaCTHUH, Hamnpukiad, Ha 20 pIBHMX YacTHUH, 1 3 TOYOK PO3OUTTS MPOBECTHU
TOPU30HTANTBHI 1 BEPTUKAJIBHI JITHII.

4. [1o3a KOOpPAMHATHOI CITKM CHiJ 3amucaTd UU@poBl abo JITEpHI MO3HAYEHHS

BEJIMUMH rpadika.

Hwkue HaBeneHO (PparMEeHT MHpPOTPaMHOTO KOy 3 KOMCHTapsIMH, B SIKOMY
noOyaoBaHa ciTka st rpadika GyHKIIi, TAOIMIHOTO 3HAYCHHS SKOi OTPUMaHI MpU

O0OYHCIICHHSIX CYMH HECKIHUEHHOTO Py (BapiaHTa 3aBIaHHSA).

public int NPoints = 6;

int indent pix = 20; // Biocmyn nompiben ons npumiwenns nanucieé no ocax public float

x max = 0.1f; // 3nauenns x _max i x_min 3a0auni 8 ymosi 3aedanns public float x min =
0.00001f; B
int N step grid x =7, //Ilob byno 6 eepmux. niniti 6 cimyi no ymosi
float_step:grid:x;

public int step grid x pix; // kpox sminu 3nauenv apeymenmy 6 nikcerax public
int step grid y pix; / Kpox sminu 3uauens Qyukyii 6 nikcenax

intM x=250;

int M_y =210;

int X:point_end_pix;

int y max =5, //3uauenns pynxyiiy_max iy min.J[na Qyuxyii niea y_max =5

inty min=1, /y maxiy min eusnauaiomocs 3as0anusim 00 pooomi

// OB6pobmoBau nonii Paint mons pictureBoxl

private voidpictureBoxl Paint (object sender, PaintEventArgs e)
{

// Cmeoproemo csiii exsemnasp knacy Graphics

Graphics myGraphics =e.Graphics;

// Mooicna cmeopumu exzemnasap Graphics inaxue (Ous. Hacmynnuii onepamop)

// Graphics myGraphics = pictureBox1.CreateGraphics ();

// BUBHAYAEMO NOJOACEHHS OCell KOOPOUHAM 8 NIKCENsX

int ox pix=indent pix; //koopounama x novamxy koopournam

int oy pix = pictureBoxl.Height - indent pix; // koopo. y nouamky koopOunam
float x point end; // Ozonowenns xinyeeoi mouxu no oci x x_point end = 1.0£f; //
3nauenns Kinyesoi mouku no oci x 3 yMogi

// Obuucnenns snavenus Kinyegoi moyKku oci X 8 NiKcenax ¢ 6Npo8adA’CeHHIM
// macumabnozo xoepiyienma i 3 saenum nepemeopenusm muny float ¢ mun int



X point end pix = (int) x point end * M x - indent pix;
// Bubupaemo 3enene nepo mosuunoio 2;

Pen greenPen x =new Pen (Color.Green, 2);

// 3a0aemo Koopounamu 080X SpAHUUHUX MOUOK OCL:

Point pointl =newPoint (ox pix, oy pix)

Point point2 =newPoint (x point end pix, oy pix)

// Byoyemo ninito uepes 06i 3a0anuti epanuyHi mouxu:

myGraphics.DrawlLine (greenPen x, pointl, point2)

// s hawoi 3a0ayi 4uciio 20pu30HMAaIbHUX AiHit 8 Cimyi 00HO V _Max

int N step grid y=y max;

// Kpox cimku 6 nanpsamky oci "yv" (6ucoma éciei cimxu oopisHioe 1 00unuyi)

float step grid y; // kpox sminu 3navens ynxyii

int step grid y pix; // kpox sminu 3navenmv Qyukyii 6 nikcenax step grid y =
1.0f / N _step grid y; // snmauenns kpoky no oci y step grid y pix = (Int)
(step grid y * M y) //kpoky no ociy 6 nikcenax

// Bubupaemo uepgone nepo moguunoio 1.

Pen redPen =new Pen (Color.Red, 1);

// Byoyemo 6 yuxni eopusonmanvui ainii cimxu 6i0 Hyav060i ninii (oci x) zopy:

// JIst yb020 BUHAUAEMO KOOPOUHAMU SPAHUYHUX MOYOK CIIMKU

int J y; // aiuunvHux 0ns yuriy

int yI_pix =oy pix;

for (j y =1; J y <= N step grid y; j y ++)

{

yl pix = yl pix - (int) step grid y pix;

// 3a0aemo Koopounamu 080X epaHUYHUX MOYOK NiHil ciTky: Point point3 =
new Point (ox pix, yl pix) //niea kpanka

Point point4 =new Point (x_point end pix, yl pix) //npasa kpanka
// Byoyemo npamy niniro uepes 06i 3a0anuti mouxu:

myGraphics.DrawLine (redPen, point3, pointi4)

}

// Byoyemo ocwe opounam "oy" 6ioy =000y = 1;

// o2onowyio i 3a0aEmo opouHamy ocmaniboi mouku oci opounam "y" npuy = I:
float y point end pix; vy point end pix =

oy pix; B B B B B B
// Bubupaemo 3enene nepo moswunoro 2;

Pen greenPen =new Pen (Color.Green, 2);
// 3a0aemo koopounamu 080X SpAHUUHUX MOYOK OCL  :

Point point5 =new Point (ox pix, indent pix) //Bepxu. mouxa 6 pictureBox
Point point6 =new Point (ox pix, (int) y point end pix) // nuoicus
// Byoyemo niniio uepes 06i 3a0anuil epanuyni mouxu:

myGraphics.DrawlLine (greenPen, point5, point6)
// Byoyemo eepmurxanvni ninii’ cimxu 6i0 oci y énpaso

int j x; float x1; int

x1l pix;
step grid x = (Float) (1.0f / N step grid x) // kpox 3pao. 3mau. apaymen
step _grid x pix = (int) (step grid x * M x) // kpok 3pao. 6 nikcerax x1 pix =
OX pix;

for (j x = 1; j x <N_step grid x; Jj x ++)

{

xl pix = x1 pix + (int) step grid x pix;

// 3a0aemo koopouHamu 080X epAHUYHUX MOYOK NIHIT CIMKU!

Point point7 =new Point (x1 pix, indent pix) //aiea kpanka

Point point8 =new Point (x1 pix, (int) y point end pix) /npasa
// Byoyemo npsamy niniro yepes 06i 3a0anuii MOyKu.

myGraphics.DrawLine (redPen, point7, point8)

}



// 3anUCyemMo Yucia no ocax Koopouram, Kopucmyrouucs gyuxyieto DrawString (msg, ...):
// 020110ULY10 TOKATIbHT 3MIHHI!
intn; floatpl=1.0f; float p2; stringmsg;
// 3anucyemo wuciaa no oci "+ oy":
for (n=0; n<=N_step grid y-1,n ++) // 9
{
//p2 =pl-n*0.1F; ys hopmyna 6ueooums suauy. y eueisoi oeck. Opooy, momy
// mrodcumo oouucnene snavenns na 100.0f, okpyensemo 1ioeo 3a 00nomo2or
// @pyuxyii Math.Round i dinumo pezynomam na 100.0f
// p2 = (float) (Math.Round ((p1 - n * (float) 1 /N _step_grid y) * 10.0F)) / 10.0F;
p2 = (Float) (Math.Round
((pl = n * (Float) 1 / N step grid y) * 100.0F)) / 100.0F; msg =
Math.Round (p2 * N step grid y).ToString (); / Ompumyemo 3navenns
myGraphics.DrawString (msg, this.Font, Brushes.Blue,
oX pix-20o0y pix-215+ N * step grid y pix)
}
// 3anucyemo yucaa no oci "+ ox":
float kf =0.00001£; // Koeg. Ona susedenms 6 3pyuHomy 6ueraodi
p2 =0.0£f; // Hau. snavenns 01 ausedenHs Hyis HA NOYAMKY KOOPOUHAMN
for(n = 1; n <= 7; n ++)
{
msg=p2.ToString ();
myGraphics.DrawString (msg, this.Font, Brushes.Blue, ox pix -
55+n* step grid x pix, oy pix+5);
// LL[o6 be3 neckinuennoi Opody susenucs ece snauwenius no oci "ox",
// Homnoorcumu i dinumu doeooumucs na 1000000.0f
p2 = (Float) (Math.Round ((0.1F * kf) * 1000000.0f)) /1000000.0f; kf =kf *
10.0f£;
Yy /) e Tenep Oyamyemo rpadpik ----—---------———————-
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CnHcoK peKoMeH/10BaHOl JIiTepaTypu
1. Hacrenxko, /I. B. O6’exTHO-OpieHTOBaHE nporpamyBanHs. Yactuna 1. OcHoBU

00’ €KTHO-OPIEHTOBAHOTO MporpamyBaHHs Ha MoB1 C# [EnexTpoHHuUit pecypc] :
HAaBUYAJIBHUN TOCIOHMK I OakanaBpiB Hampsmy miarotoBku 6.050701
«EnmekTpoTexHika Ta  €JIeKTPOTEeXHOJOrii»  mporpamu  mnpodeciiiHoro
cupsimyBaHHs «CHCTeMH  YNpaBIiHHA BUPOOHUITBOM Ta  PO3MOJLIOM
enextpoeneprii» / JI. B. Hacrenko, A. b. Hectepko ; HTYY «KIIl». —
Enextponni texcrosi gani (1 daitn: 931,2 K6aiit). — Kuis : HTYY «KIII»,
2016. — 76 c. — Ha3Ba 3 expana. https://ela.kpi.ua/handle/123456789/16671

2. OGuucnioBanbHa TexHIKa Ta mporpamyBaHHs. Koncmekt nekimiil. Yactuna 1
[EnexTpoHHMil pecypc] : HaBUaJIbHUHN MOCIOHUK JIJIsi CTYJCHTIB CIEIiadbHOCTI
141 «Enektpoeneprervka, eiaekTpoTexHika Ta enekTpomexanika» / KIII im.
Irops Cikopebkoro ; yknan.: I'. O. Tpynina, JI. B. Hacrenko, A. b. Hectepko. —
Enextponni tekctoBi manHi (1 daitm: 3,28 M6aiit). — Kuis : KIII im. Irops
CikopchKoTO, 2020. — 117 c. — Ha3sa 3 eKpaHa.
https://ela.kpi.ua/handle/123456789/39004

3. O6uucnioBanbHa TEXHIKa Ta mporpamyBaHHs. JlaboparopHi poboTtu. Yactuna 1
[EnexTpoHHMil pecypc] : HaBUaJIbHUHN MOCIOHUK JIJIsi CTYJEHTIB CIEIiadbHOCTI
141 «EnextpoeHepreTrka, eleKTpoTexHika Ta ejekTpomexadika» / KIII im.
Irops Cikopcebkoro; yknan.: A. b. Hecrepko, /1. B. Hactenxo, I'. O. Tpynina. —
Enextponni texcrosi manHi (1 daitn: 1,99 Moaiit). — Kui : KIII iM. Irops
CikopchKoTO, 2020. — 83 c. — Ha3sa 3 €KpaHa.
https://ela.kpi.ua/handle/123456789/39020

4. OOuucnioBaibHa TE€XHIKA Ta MporpamyBaHHs. JloMalllHsS KOHTpOJibHA poOoTa.
Yactuna 1 [EnexkTpoHHuR pecypc| : HaBYaJbHUN MOCIOHUK AJsi CTYNIEHTIB
CHellaJbHOCTI 141 «EnextpoeHepreTuka, €JIEKTPOTEXHIKA Ta
enekrpomexanika» / KIII im. Irops Cikopebkoro ; yknaa.: . B. Hacrenko, I
O. Tpynina, A. b. Hecrepko — Enekrponni tekcroBi manni (1 c¢ain: 1,31
Moaiit). — KuiB : KIII im. Irops Cikopcekoro, 2020. — 17 ¢. — Ha3Ba 3 ekpana.
https://ela.kpi.ua/handle/123456789/39019



5. C# docs - get started, tutorials, reference. | Microsoft Docs [EnexTponnuit

pecypc] URL: https://docs.microsoft.com/en-us/dotnet/csharp/




