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BCTYII

MeToauuHi BKa31BKM MPU3HAYEH] AJI MPAKTUYHOTO 3aKPIIUICHHS 3HaHb CTY/e-
HTaMH criemanbHoCcTi 174 — ABTOMaTH3aIlisl, KOMIT IOTEPHO-1HTETPOBaHI TEXHOJIOT11
Ta poOOTOTEXHIKA, 1110 BUBYAIOTh 00’ €KTHO-OPIEHTOBAHE MPOrPaMyBaHHS.

JIyisi BUKOHAHHSA pOOIT MOTPIOHO MAaTH TEPEIBCTAHOBIICHE CEPENOBHUINE IPO-
rpamyBaHHs C#. AbTepHAaTUBHOIO MOBOIO, 0 SIKOT MOXYTh OyTH aJanTOBaHiI MaTe-
pianu BKa3iBOK € MoBa Java. AJIbTepHATUBHUM BapiaHTOM € BUKOPUCTAHHS OHJIAIH
CepeNoBHII ITporpamMyBaHHs. TUI omepamiifHOl cucTeMu Ta THTepHeT-Opay3epa (s
OHJIAliH peJlaKTOpiB) HE Ma€ 3HAYCHHS.

Bka3ziBku MiICTATh MiHIMAJbHUN HaOlp TEOPETHMUHUX BIIOMOCTEH TOMY Mepen
BUKOHAHHSM MPAKTUYHUX POOIT PEKOMEHIYEThCS BUBYUTH BIJMOBIAHI PO3ALIN 3 Jie-
KIiifHOTO MaTepiany. [I[poBeeHHs MPaKTUYHKUX 3aHATH 3 BUKJIagadeM moOya0BaHO Ha
MOCTYIIOBOMY PO3TOPTaHHI HAaBEICHMWX Y BKa3iBKaX MPUKIAJIB 3 TOSICHEHHSMHU Ta
Mou(DIKaIIsIMU Y IHTEPAKTUBHOMY PEXKHUMI.

[Ipu caMoCTiIifHOMY OCBO€HHI MPAKTHYHUX POOIT, PEKOMEHAYETHCS IEPEHECTU
y CepeOBHIIE IPOrpaMyBaHHs HABEJICHUN y TaHUX PEKOMEHAAIISIX KO 1 BiAJIarou-
TU Horo. HacTymHuil Kpok — aHami3 MpHUKIaLy 3 KOHCIEKTYBaHHSIM BJIACHHUX IOCIHi-
JOKEeHb. 3BIT 3 MPAKTUYHOI pOOOTH MPU CaMOCTIMHOMY BHBUYEHHI — FOTOBI MPOTpamMu

Ta 1X OITHC.



IMPAKTUYHA POBOTA 1
3ACTOCYBAHHSA METO/IB TA JEJIEI'ATIB

Meta poOoTH: 3aKpiIUTH 3HAHHS 1 MPAKTUYHI HABUYKU y BUKOPUCTAHHI METO-

1B Ta JIEJIETaTIB.

VY MuHynii TeMi JOKIagHO Oyno po3risHyTo aeneratd. OgHaK i MPUKIAIH,
MOXJIMBO, HE MOKA3yIOTh ICTUHHOT CUJIM JIeJIeraTiB, TOMY 1110 MOTPiIOHI HAM METOJIU B
JaHOMY BHUIAJKy MU MOKEMO BHUKJIHMKATH 1 Oe3mocepeqHbo 0e3 BCAKUX JeNeraTiB.
OpHak HaWCUIBHIMUN OIK JIENeraTiB MoJsra€ B TOMY, 110 BOHU JAaOTh 3MOTY Jejie-
I'yBaTH BUKOHAHHS JISIKOMY KOJIy 330BHI. | HA MOMEHT HamuMcaHHS IPOTrpaMyu MU MO-
KEMO He 3HaTH, 110 3a KOoJ 0y/1e BUKOHYBATUCSA. MU MPOCTO BUKIMKAEMO Jefierar. A
aKuid Meton Oyne Oe3mocepeHhO BUKOHYBATHCA MPU BUKIMKY Jeserara, Oyne
BUPIIIYBATHUCS TTOTIM.

Posrisanemo noxmannnii npukiian. Hexan y Hac € kiac, 1o ONKUCY€E paxyHOK y
OaHKy:

public class Account

{ int sum; // 3minHa nnsg 30epiraHHA CyMH

// uepes KOHCTPYKTOP BCTAHOBJIOETHLCS IIOYATKOBA Cy-—
Ma Ha PaxXyHKY

public Account (int sum) => this.sum = sum;

// ImomaTu KOWTKY Ha PaxXyHOK

public void Add(int sum) => this.sum += sum;

// B3ATU Tpomi 3 paxyHKY

public void Take (int sum)

{

// BepemMo Tpomi, GKIO Ha PAXYHKY OOCTATHBO

KOIT1B

if (this.sum >=sum) this.sum —-= sum;



VY 3MiHHIN sum 30epiraeThCs Cyma Ha paxyHKy. 3a IOMMOMOTOI0 KOHCTPYKTOpa
BCTAHOBIIKOETHCS IMOYATKOBA CyMa Ha paxyHKy. Meron Add () ciyrye g 101aBaH-
HSl HA PaXyHOK, a MeToJl Take - JJIsl 3HATTS IPOLIEH 3 paXyHKY.

[TpumycTtumo, y pasi BUBEACHHS TpOILEH 3a JOMOMOror Merony Take Ham
Tpeba SKOCh TMOBIIOMJISITA MPO II€ CaMOro BJacCHHWKA paxyHKa 1, MOXJIMBO, 1HIII
00'exTH. SIKIIO WAETHCS MPO KOHCOJBHY MPOTpamy, 1 KJac 3aCTOCOBYBATUMETHCS B

TOMY CaMOMY HpO€KTi, ac HOTO CTBOPCHO, TO MU MOXKEMO HAIIUCATH ITPOCTO:

public class Account
{ int sum;
public Account (int sum) => this.sum = sum;
public void Add(int sum) => this.sum += sum;
public void Take (int sum)
{
if (this.sum >= sum)
{
this.sum —= sum;
Console.WriteLine ($"3 paxyHKyY CIMCAHO
{sum} y.o.");

}

Aute o SIKIIO HaIl KJac IUIAaHYIOTh BUKOPHCTOBYBATH B IHIIMX IPOEKTAX, Ha-
npukiajn, y rpapiaHomy 3actocyHky Ha Windows Forms a6o WPF, y Mo6inbHOMY

3aCTOCYHKY, Y BeO-10/1aTKy. Tam psiiok MOBiIOMJICHHS:

Console.WriteLine ($"3 paxyHKy cnmcasHo {sum} y.o.");

HC MaTHMCE€ BCJIMKOI'O CCHCY.



ba Ginpmre, Ham kmac Account OyJae BUKOPHCTOBYBATHCS 1HIIMMU PO3POOHU-
KaM{ y BUTJIA1 OKpeMoi 01065110Teku KiaciB. | i po3poOHUKH 3aX04yTh MOBIIOMIISTH
PO 3HATTS KOIITIB SKMMOCH 1HIIIUM YHHOM, TPO SIKi MU HaBITh MOXKEMO HE 3/10Ta1y-

BaTUCS HA MOMEHT HamHMCaHHA Kjacy. ToMy NpHUMITHBHE MOBIIOMJICHHS y BUIJISIII

pAlIKa KOMY:

Console.WriteLine ($"3 paxyHKy cnmcasHo {sum} y.o.");

HE HalKpalie pillieHHs B [[bOMY BHUIIAJIKY. | neneraTtu garoTh 3MOTy JieJieryBaTH
BU3HAUYEHHSI /111 3 KJIaCy B 30BHIIIHIN KO/, KM BUKOPUCTOBYBAaTUME 11€H KJiac.

3MIHUMO KJ1ac, 3aCTOCYBABIIIH JICTICTATH:

// OroJiomyeMo mnejieratT
public delegate void AccountHandler (string message) ;
public class Account
{ int sum;
// CrTBOpPHOEMO 3M1HHY nejieraTa
AccountHandler? taken;
public Account (int sum) => this.sum = sum;
// PeecTpyeMmo mejerarT
public void RegisterHandler (AccountHandler del)

{
taken = del;

}

public void Add(int sum) => this.sum += sum;

public void Take (int sum)

{

if (this.sum >= sum)

{

this.sum —= sum;



// BUKIMKAEMO OeJjieTaT, epelanuyr MOMYy

MOB1IOMJIEHHS
taken?.Invoke ($"3 paxyHKy cnmcaHo {sum}
y.o.");
}
else
{
taken?.Invoke ($"HemocTaTHbo komTiB. Ba-
JaHc: {this.sum} y.o.");

by

Jlns menmeryBaHHs J1i TYT BU3HA4YeHO nenieraT AccountHandler. Llei nene-
raT BiAMOBiAae OyIb-IKUM METONaM, SKi MarOTh THM void 1 MpUIMaIOTh Mapamerp

TUIy string.

public delegate void AccountHandler (string message) ;

VY kinaci Account BU3HAYA€EMO 3MiIHHY taken, sKa MpEICTaBISE LEH Jene-
rar:

AccountHandler? taken;

Tenep Tpeba MoB'sI3aTH 110 3MIHHY 3 KOHKPETHOIO Ji€10, fika Oy/e BUKOHYBa-
TUCS. M1 MOXXKEeMO BUKOPHUCTOBYBATH Pi3HI CIIOCOOM IS Tepeadl Jenierara B Kiac.
VY 11b0My BHUIMAKy BU3HAYAETHCS CIIELiaNbHUN MeTo RegisterHandler, y sKOMy

B 3MIHHY taken mepeaaeThCs peanbHa Jis:

public void RegisterHandler (AccountHandler del)
{ taken= del; }



Takum ynHOM, JeTerat BCTAaHOBJICHO, 1 TeTep HOTO MOYKHA BUKIUKATH. BHK-

JUK AcJeratra SHiﬁCHIOGTBCH B MCTOI[i Take:

public void Take (int sum)

{ if (this.sum >= sum)

this.sum —= sum;
// BUKJIMKAEMO nejieraT, [Iepelandr MoMy
[IOB1IOMJIEHHS

taken?.Invoke ($"3 paxyHKy cnmcaHo {sum}

taken?.Invoke ($"HemocTaTHbO KOWTIiB. BajlaHC:

{this.sum} y.o.");

b}

Ockinbku generaT AccountHandler sik mapameTp NnpuiMae psifok, TO Mijl
yac BUKJIMKY 3MIHHOI taken () MM MOXEMO NepeaaTH B 1€l BUKJIUK KOHKpPETHE
MOBIIOMJICHHS. 3aJI€KHO BiJl TOTO, BIIOYJIOCS 3HATTS TPOIIEH YM Hi, y BUKJIIUK JieJie-
rata rnepenarTbcs pi3Hi MOBLAOMIICHHS.

ToOto axTruHO 3amicTh Aenerara OyayTh BUKOHYBAaTHCS Aii, sIKI mepeaaHi
neneratry B MeTolii RegisterHandler. IIpuyomy 3HOBY * Taku MIIKPECITIO, IPU
BUKJIMKY JIeJieraTa MU HE 3Ha€MO, 10 11e OyayTh 3a aii. TyT MU TUTBKH MEpeIaeMo B
111 711 MOB1IOMJICHHS TIPO YCITIIIHO a00 HEBJAJIE 3HATTSI.

Tenep mpoTecTyeMO Kilac B OCHOBHiHM mporpami:

// cTBOpPIEMO OAHKIBCBKUM PAXYHOK

Account account = new Account (200);
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// IDomaemMoO B IejieraT IOCUJIAHHS Ha METOX
PrintSimpleMessage

account .RegisterHandler (PrintSimpleMessage) ;

// IBa pasy [OCIH1JIb HaAMaraeMoCs 3HATKM I'poui

account.Take (100)

~e

account.Take (150)

~e

void PrintSimpleMessage (string message) => Con-

sole.Writeline (message) ;

Tyt uepe3 meton RegisterHandler 3MiHHIN taken y kiaci Account rme-
pemaeThcsl MOCHIIaHHS Ha MeToa PrintSimpleMessage. lleit Meton BiamoBigae
neneraty AccountHandler. BianoBigHo TaMm, A€ B Kjiaci Account BUKIUKAETHCS
neneraT taken, y peanbHOCTI Oyae BHKOHYBaTHCS MeTOJ PrintSimpleMes-—
sage.

Uepes nmapameTp message wmeton PrintSimpleMessage oTpuMae nepenase 3
Jiernerara nmoBIJOMIJICHHS 1 BUBEJIE 1Or0 Ha KOHCOJIb:

3 paxyHky cnmucaHo 100 y.o.

HemocraTHbo komTiB. Bajsauc: 100 y.o.

TakuM 4YMHOM, MM CTBOPWJIM MEXaHi3M 3BOPOTHOTO BHKJIMKY IS KJacy
Account, SKUH COpalbOBYye B pasi 3HATTS rpoueil. Tyr MU BHBOJUMO
MOBIJJOMJICHHSI Ha KOHCOJIb. Tak, MM MOIJIM O MPOCTO BUBOJUTH IOBIIOMJICHHS Ha
KOHCOJIb 1 6e3 neneratiB. OJHaK 13 JeneraToM A Kiacy Account He BaXIIUBO, SIK
11e MOBIJOMJICHHSI BUBOAUTHCS. Kilacy Account HaBiTh HE BiJOMO, 1110 B3araji Oyje
poOuTHCS B pe3yibTaTi CIIMCAHHS TpoIiei. BiH mpocTo HajcHIae mOBIIOMIIEHHS PO
1e Yepe3 aenerar.

VY pe3ynbTari, SKIIO MU CTBOPIOEMO KOHCOJIBHUM OJATOK, MU MOXKEMO 4epe3
JieieraT BUBOAUTH MOBITOMJICHHSI Ha KOHCOJIb. SIKIIIO MU CTBOPIOEMO TpadivuHUi 10-

natok Windows Forms a6o WPF, To Mo)XHa BHBOJWUTH TOBIJOMJIEHHS y BUTJISII
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rpadiuHOro BikHa. A MOKHA HE MPOCTO BUBOAMUTH MOBITOMIICHHS. A, HAPUKIIA, 3a-
MUCaTH M 4Yac CHUCaHHsA iHopMmarmio mpo m aito 'y dain ado HamiciaTH
MOBIJIOMJICHHSI Ha €JIEKTPOHHY MOIITY. 3arajioM OyJb-SIKUMH CIIoco0aMu oOpoOUTH
BUKJIUK JeneraTa. | cnoci6 o6poOku He 3anexaTuMe BiJ Kjaacy Account.

JlonaBaHHA Ta BUAAJIEHHS METOAIB Y JeJerari

Xoua B MpUKJIaAl HAll JAeNierat npuiiMaB aJpecy Ha OJIMH METOJ, HaclpaB.i
BIH MOX€E BKa3yBaTH 0j/ipa3y Ha Kiibka MeTojiB. Kpim Toro, 3a motpebu Mu MOXEMO
BUJIAJIUTH TOCUJIAHHS Ha aJpecH MEeBHUX METOIB, 100 BOHU HE BUKJIUKAIUCA MiA
yac BUKIMKY generara. Otmxe, 3MIHUMO B Kiaci Account MeToA
RegisterHandler 1 momamo HOBUH MeTod UnregisterHandler, SKkuil BUaa-

JSITUME METOJIU 31 CIIMCKY METO/IIB Jelerara:

public delegate void AccountHandler (string message) ;
public class Account
{ int sum;
AccountHandler? taken;
public Account (int sum) => this.sum = sum;
// PeecTpyeMmo mejerar
public void RegisterHandler (AccountHandler del)
{
taken += del;
}
// CkacyBaHHS peecTpallii mejerarTa
public void UnregisterHandler (AccountHandler del)
{
taken —-= del; // BuOajldeMo IeJjerar
}
public void Add(int sum) => this.sum += sum;
public void Take (int sum)

{
10



if (this.sum >= sum)
{
this.sum —= sum;

taken?.Invoke ($"3 paxyHKy cnmcaHo {sum}

ime
taken?.Invoke ($"HemocraTHeo kouwrTir. Ba-

JaHc: {this.sum} y.o.");

b}

VY nepuiomy MeToai 00'eqHye neneratu taken idel B OJUH, IKUH MOTIM
IIPUCBOIOETHCS 3MIHHIN taken. Y Apyromy MeTo/i 31 3MIHHOI taken BUIANSIETHCA
penerat del.

3acTocyeEMO HOBI METOIH:

Account account = new Account (200);

// IDomaeMO B @meJjieraT I[IOCMJIAHHA Ha MEeTOIMU

account .RegisterHandler (PrintSimpleMessage) ;

account .RegisterHandler (PrintColorMessage) ;

// IIBa pasu MNOCMHijib HaMaraemMocs 3HATU T'pouli

account.Take (100);

account.Take (150) ;

// BunajseMo mejerar

account.UnregisterHandler (PrintColorMessage) ;

// BHOBY HaMaTaeMOCS SBHATM T'pOoIi

account.Take (50);

void PrintSimpleMessage (string message) => Con-
sole.Writeline (message) ;

void PrintColorMessage (string message)

11



{ // BCTAHOBJIIOEMO UEPBOHMM KOJI1P CHMMBOJI1B
Console.ForegroundColor = ConsoleColor.Red;
Console.WritelLine (message) ;

// CKMIaeMO HaJlalITyBaHHS KOJILOPY

Console.ResetColor () ;}

3  MeTow  TeCTyBaHHA MM  CTBOPWIM 1€  OAWUH  METOod  —
PrintColorMessage, KM BUBOJUThH T€ CaMe€ MOBIJOMJICHHS TUIBKA YEPBOHUM
KoJbopoM. llocnymanHs Ha 1eW METON  TakOXK NEPEeJaeTbCsi B METOJ
RegisterHandler, 1 TAKUM YMHOM HOTO OTpUMaE 3MiHHA taken.

Y pagky account.UnregisterHandler (PrintColorMessage);
el MEeToJ BUIAISETHCS 31 CIUCKY BUKIMKIB Jiejierata, TOMY L€l MeToj OuIbIlIe He

Oyae crparboByBaTu. KoHCONMBHMIA BUB1T MaTUME TaKy (HopMy:

3 paxyHky cmnmucaHo 100 y.o.
3 paxyHky cmnmucaHo 100 y.o.
HemocraTHbo komTiB. Bajsanc: 100 y.o.
HemocraTHbo komTiB. Bajsanc: 100 y.o.

3 paxyHky cnomucaHo 50 y.o.

IMPAKTUYHA POBOTA 2
3ACTOCYBAHHSA KJUIACIB TA CTPYKTYP

Merta poGoTu: 3acBOITH NMPaKTU4HI 3HAHHS 3 BAKOPUCTAHHS KJIaciB Ta CTPYK-

Typ MpH po3poOIIi mporpam

Toukoro Bxoay o nporpamu MoBoro C# € metoa Main. Came 3 bOTO MOYH-
HA€THCS BUKOHAHHA nporpamu Ha C#. | nmporpama Ha C# noBuHHa 000B'SI3KOBO MaTH

MeToq Main. OnHaK MOX€ BUHUKHYTH MUTAHHSA, SIKAW 1Ie MeToJ Main, sIKio, Ha-
12



npukian, Visual Studio 2022 3a npoMOBYaHHSIM CTBOPIOE MPOEKT KOHCOJBHOI MPO-

rpamMu 3 HACTYITHUM KOJIOM:

Console.WritelLine ("Hello, World!");

I us mporpama koaHMX METOMIB Main He MicTUTh. [IpoTe HacmpaBmi e Ko
HESIBHO TTOMIMIAETHCSI KOMITUTSITOPOM METOJ Main, KW, CBOEIO YEProt0, MICTUTHCS
y knac Program. Hacnpapii Ha3Ba kiacy Moxe OyTH OyJIb—IKO (SK TPaBHIIO, IIC
KJlac Program, BIacHe TOMY (pailst Koy, 10 TeHEPYEThCS 32 YMOBUAHHSM, HAa3UBa-
€TbCSI Program.cs). Ajie MeToJl Main € 000B'SI3KOBOIO YaCTHHOKO KOHCOJIBHOI MPO-

rpamu. ToMy Bl OaHUM KO ()aKTUYHO €KBIBaJCHTHUN HACTYIHIN porpami:

classProgram

{

staticMain(string[] args)

{

Console.WritelLine ("Hello, World!");

}

}

Busnauenns metogy Main 0OOB'S3KOBO MOYHHAETHCS 3 CTATHYHOTO MOIU(I-
KaTopa, sSIKe BKasye, M0 MeToJ Main — ctaTuuHuid. [1i3Hie Mu nokiaaHime po3oe-
peMo, 1110 1€ O3HAYAE.

Tunom metony Main, 1o nNoBepTaeTbes, 000B's13k0BO € Tul void. Kpim Toro,
SK TapaMeTp BiH MpHUilMae MacuB psAIKiB — string[] args — B peanpHiil nporpami
1€ MapaMeTpH, Yepe3 K1 IpH 3alyCKy MporpaMu 3 KOHCOJII MU MOXEMO TepeiaT it
JesIK1 3HAaYeHHS. Y CepeInHI METOAY PO3TAIIOBYIOTHCS [Iii, SIK1 BUKOHYE TIpOrpama.

Jlo Visual Studio 2022 yci momepeaHi CTy/li CTBOPIOBaIX 32 YMOBYAHHSIM

NpuOIM3HO Takui Koj. Aje, mounHaroun 3 Visual Studio 2022, Ham HE0OOB'sI3KOBO
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BpPYUYHY BU3HAYATH KJIac Program i B HhOMY METOJ Ma in — KOMIIUIATOP TeHEPYE iX
CaMOCTIIHO.

SIkmo MM BH3HAYa€EMO SKICh 3MiHHI, KOHCTAHTH, METOAM Ta 3BEPTAEMOCS JIO
HUX, BOHH MTOMIMIAIOTHCS Y METOT Main.

Opnnak ciifg BpaxOByBaTH, IO BU3HAYEHHS TUITIB (30KpeMa KJaciB) MOBUHHI

WTH B KiHII (aiiiy miciis IHCTPYKILIM BEPXHBOTO PiBHS.

Knacu.CTBOpeHHSI KOHCTPYKTOPiB

KoHcTpykTopu MOXyTh MaTh MOAM(IKATOPH, SKI 3a3HAYAIOTHCS TMEpes] iM'siM
KOHCTpyKTOpa. Tak, y JaHOMYy BHUIAIKy, 100 KOHCTPYKTOp OyB JOCTYNHHIA 1MO3a
kiacom Person, #ioro Bu3Ha4ueHo 3 MoaudikaTopom public.

Bu3HauMBIIN KOHCTPYKTOP, MU MOKEMO BUKIIMKATH HOTO JO CTBOPEHHS 00'€K-

Ta Person:

Person tom = new Person(); // CrBopeHHsa 00'ekxrTa Per-

sSon

B nanomy Bumanky Bupas Person() sikpa3 npeacraBiise€ BUKIUK IEBHOTO B KJla-
Cl KOHCTpyKTOpa (e Ounbllle He aBTOMAaTHYHUN KOHCTPYKTOP 32 3aMOBYYBAHHSIM,
SKOTO KJIac Tenep Hemae). BiamoBigHo, mpy MOro BUKOHAHHI Ha KOHCOJII Oy/1e BUBO-

nutucs psinok "CtBopeHHs 00'ekta Person”

Person tom = new Person(); // CrBopeHHs 00'eKTa Kjacy
Person

tom.Print(); // IM'a: Tom Bik: 37

class Person
{
public string name;

public int age;
14



public Person()

{

Console.WritelLine ("CrBOpeHHa oO'exTa Person");
name = "Tom";

age = 37;

}

public void Print ()

{

Console.WriteLine ($"Im'a: {name} Bik: {age}");

b}

[ToniOHUM YMHOM MU MOKE€MO BM3HA4YaTH 1HIII KOHCTPYKTOpH B Kiaci. Hampu-

KJj1and, 3MIHHUMO KJIac Person HaCTYITHUM YHHOM:

Person tom = newPerson(); // BUKIMK EepmoTO

KOHCTpPpykTopa 0es3 napaMeTpis

Person bob = newPerson ("Bob"); //BUKIMK 2-T0 KOHCT-—

PyKTOpa 3 OHOHMM IapaMeTpoM

Person sam = newPerson ("Sam", 25); // Buxauxk 3-T0

KOHCTPYKTOPpa 3 IOBOMa IlapaMeTpaMM

tom.Print(); // IM'a: Hemigmomo Bik: 18
bob.Print(); // IM'a: Bob Bik: 18

sam.Print(); // Im'a: Sam Bik: 25

classPerson

{

publicstring name;

publicint age;
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publicPerson() { name = "HeBimomo"; age = 18; } // 1

KOHCTPYKTOP
publicPerson(string n) {name = n; age = 18; } // 2
KOHCTPYKTOP
publicPerson(string n, int a) {name = n; age = a; }

// 3 KOHCTPYKTOP

publicvoid Print ()
{

Console.WriteLine ($"Im'a: {name} Bixk: {age}");
b}
Kirouose cinoBo this

Kunrouose cnoBo this npeacrasisie MOCWIAHHA HA TOTOYHUN €K3EMII-

Jsp/00'eKT KItacy.

Person sam = new ("Sam", 25);

sam.Print(); // IM'a: Sam Bik: 25

classPerson

{

publicstring name;

publicint age;

publicPerson() { name = "Herigmomo"; age = 18; }

publicPerson(string name) {this.name=name; age = 18;

publicPerson(string name, int age)
{

this.name = name;

this.age = age;

}
16



publicvoid Print () => Console.WriteLine($"IMm's:
{name} Bix: {age}l");

}

VY mpukiazl BUIIE y APYroMy Ta TPEThOMY KOHCTPYKTOpI ImapaMeTpH Ha3HUBa-
IOTHCSL TaK CaMo, SIK 1 ToJis Kiacy. | mo6 po3MexxyBaTu nmapameTpu Ta MoJis Kiacy, 10

MOJIIB KJIacy 3BEpHEHHS ijie uepes KitodoBe cioBo this. Tak, y Bupasi

this.name = name;

nepiia yactTuHa — this.name o3Hayae, [0 name — 1€ MoJe MOTOYHOIO KJila-
Cy, a He Ha3Ba mapamerpa name. SJJkOu y Hac mapaMmeTpH Ta MOJS HA3UBAIUCS IO-
PI3HOMY, TO BUKOPHUCTOBYBATH CJOBO 1ie 0ysi0 O HE0OOB's13k0BO. Takox depe3 KiIro-

YOBC CJIOBO II€ MO’KHA 3BCPTATHUCS 10 6y,Z[b-$IKOFO 11oJis abo MCTOLY.

IMPAKTUYHA POBOTA 3
BUKOPUCTAHHSA NPUHIUIIIB OOIL. PE®@AKTOPIHI

Merta po6otu: Bukopuctatu npunuunu OOII nsst cTBOpeHHS porpam, 3acBo-

iTH TepMiH «peaKTOPUHT» Ha MPAKTUYHUX MPUKIIAIaX

Ocuosu OOITI:

. AOcCTpakiist JaHuX: [OApPOOWI BHYTPIIIHBOI JIOTIKM TMPUXOBaHI
KIHIIEBOTO KopHcTyBada. KopuctyBaueBi He MOTPIOHO 3HATH, AK MPALIOIOTH Ti YU
IHII KJack Ta METOAM, 00 iX BUKOPUCTOBYBATH. BiAmOBIIHUM MNpUKIAAOM 13
peaNbHOTO XUTTS OyJe BENOCUIIe]] — KOJIM MH i3MMO Ha HHOMY a00 3MIHIOEMO
neTanb, HaM HE NOTPIOHO 3HATH, SIK Tenajdb MPUBOAUTH HOro B pyx abo sK

3aKPITUICHHUIA JIAHITIOT.
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. CnaakyBanHs: HahnmonysspHimui npunHiun OBIL.  CnagkyBanHs
pOOUTH MOKJIMBUM IOBTOPHE BUKOPUCTAHHS KOIY — SIKIIO SKHUICH KJIAC BXKE Ma€
AKyCh JIOT1KY Ta (YHKIIIi, HAM He MOTPIOHO MEepemnucyBaTH BCE 1€ 3aHOBO JJIs
CTBOPEHHS HOBOTO KJIacy, MH MOXEMO TPOCTO BKJIIOYUTH CTapUil KJIac y HOBHH,
IJIKOM.

. [HKancynamis: BKIOYEHHS 10 KJIacy O00'€KTIB IHIIOrO KJacy, MUTAaHHS
JOCTYITY JI0 HUX, iX BUTUMOCTI.

. [Tonimopdi3m: «mosii» o3Hayae «barato», a «MopdizMm» — «3MiHa» abo
«BaplaTUBHICTh», TaKHUM YHUHOM, <«IOJIMOP(I3M» — II€ BIACTUBICTh THUX CaMHX
00'eKTiB 1 METO/I1B HAOYBAaTH PI3HUX POPM.

. OOMIH IMOBIIOMJIEHHSIMU: 34AaTHICTh OMHUX O0'€KTIB BUKIUKATH METOINA

IHITUX 00'€KTIB, TIEPEAAIOYH 1M KEpyBaHHSI.

JlaBaiiTe CTBOPMMO KOHCOJIbBHMH J04aTok 1 kiac Overload 3 Tpboma

MerogamMu DisplayOverload 3 mapaMeTpamu, sIK HUXKYE:

public class Overload

{

public void DisplayOverload(int a){ }

public void DisplayOverload(string a)

{ System.Console.WriteLine ("DisplayOverload" + a); }
public void DisplayOverload(string a, int b)

{ System.Console.WriteLine ("DisplayOverload" + a +

b); } 1}

VY ronoBHomy meTo1 Program.cs Tenep HanmuiieMo HaCTyIHE:

static void Main(string[] args)
{ Overload overload = new Overload();

overload.DisplayOverload (100);
18



overload.DisplayOverload ("method overloading");
overload.DisplayOverload ("method overloading", 100);

Console.ReadKey (); }

I remep, Konw MM 11€ 3aITyCTUMO, PE3yJIbTAT Oy/1e HACTYITHUM:

DisplayOverload 100
DisplayOverload method overloading

DisplayOverload method overloading 100

Kimac Overload MICTUTh TpU METOAM, 1 BCl BOHU HA3UBAIOThCS
DisplayOverload, BOHU BIAPI3HIIOTHCS TUIBKH TUNaMu mapameTpiB. Y C# (sK 1
O1TBIIOCT] 1HIIMX MOB) MM MOKEMO CTBOPIOBATH METOJM 3 OJIHAKOBUMH IMEHaMH,
alie pi3HUMHU TMapaMeTpaMM, 1€ 1 HA3UBAETHCS <«IEPEBAHTAKEHHS METOAiB». Lle
O3Hauae, 10 HAM HEMae IMOTpeOW 3amaM'aTOBYBaTH Kymly IMEH METOMIB, SKi
3M1MCHIOIOTh OJTHAKOBI i 3 pI3HUMH THUIIAMU JIAHUX.

PoJib KJIIOYOBOT0 CJI0BA params y NoJiMopdi3mi

[TapameTpu MOXYTh OyTH YOTUPHOX PI3HUX BHIIB:

. nepeaaHe 3HaA4YCHHS;

. nepeiaHe MocusIaHHs;
. napamMeTp sl BUBEICHHS;
. MAaCHB BJIACTUBOCTEM.

3 nepumuMu TphoMa MU Haue0TO po3iOpanucs, Tenep JOKIJIAIHIIIE MOTJITHEMO
Ha YETBEPTHUH.

SIK10 MU 3amyCTUMO HACTYIIHUN KO

public void DisplayOverload(int a, string a) { }
public void Display (int a)

{string a;}
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To oTpumaeMo JBI TOMUJIKU:

Errorl: Parametr name 'a' is a duplicate

Error2: Local local variable 'a' cannot be declared
in this scope because it would give different meaning to
'a', which is already used in 'parent or current' scope

to denote something else

3BiicH BUIUIMBA€ BHCHOBOK: IMEHa IMapaMmeTpiB MaiTh OyTH YHIKaJIbHUMHU.
Takoxx He MOXyTh OyTH OJHAKOBHUMH IM'Sl MapameTpa METOJy Ta iM'S 3MIHHOI,
CTBOPEHOI B IIbOMY METO/II.

Tenep cipoOyeMo 3aIyCTUTH HACTYITHUMA KOJI:

public class Overload

{

private string name = "Akhil";

public void Display ()
{
Display2 (ref name, ref name);

System.Console.WritelLine (name) ;

}

private void Display2(ref string x, ref string vy)
{
System.Console.WritelLine (name) ;
x = "Akhil 1";
System.Console.WritelLine (name);
y = "Akhil 2";
20



System.Console.WritelLine (name) ;

name = "Akhil 3"; } }

class Program

{

static void Main(string[] args)

{

Overload overload = new Overload();
overload.Display () ;
Console.ReadKey () ;

bl

Mu oTpuMaeMo HaCTYITHUM BUBIJI:

Akhil

Akhil 1
Akhil 2
Akhil 3

Mu mMokeMo nepeaBaTi OTHaKOBI apaMeTpH MOCUJIaHHS CTIIBKU PasiB,
CKUIbKM 3axouemMo. ¥ MeTo/il Display psaaok name Mae 3Ha4eHHs: Akhil. Konu
3MIHIOEMO 3HA4YeHHS X Ha «Akhil1x», HacpaBl MU 3MIHIOEMO 3HAYEHHS name, T.K.
gyepes rmapaMeTp X nepeaaHe NoCuiIaHHs caMme Ha Hboro. Te caMe 3 y — BCl Il TpH
3MIHHI IOCHMJIAIOTHLCS HA OJHE MICIIE B ITaM'ATI.

Tenep Haifrikasimie:

public class Overload
{
public void Display ()

{
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DisplayOverload (100, "Akhil", "Mittal", "OOP");
DisplayOverload (200, "Akhil");
DisplayOverload(300);

}

private void DisplayOverload(int a, params stringl[]

parameterArray)

{

foreach (string str in parameterArray)

Console.WritelLine(str + " " + a);

b}

class Program

{

static void Main(string[] args)

{

Overload overload = new Overload();
overload.Display () ;

Console.ReadKey () ;
b}

Ile macTh HaM TaKui BUBIA:

Akhil 100
Mittal 100
OOP 100

Akhil 200

Hawm vacto nmotpi6HO nepenatu metoay n napamerpi. C# Taky MOXKIHUBICTh

HaJga€ KJIIY0BEC CJIOBO params.
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Baxauso: e KIIFOYOBE CIIOBO MOXKE 6YTI/I 3aCTOCOBAHO TIJIBKH A0 OCTaHHBOI'O

apryMEHTY METOJy, TaK 10 METOJ HU)KY€ HE MPALKOBATUME:

private void DisplayOverload(int a, params stringl[]

parameterArray, int b) { }

VY Bunaaky DisplayOverload nepuuil apryMeHT HOBHHEH OyTH IIIUM

YHUCJIOM, a pelliTa — CKIJIBKHM 3aBrOJITHO Oarato psiakiB a0 HaBIIAKH, KOJIHOI.

DisplayOverload (200, 100);

DisplayOverload (200); 1}

private void DisplayOverload(int a, params int[]
parameterArray)

{ foreach (var i1 in parameterArray)

Console.WritelLine(i + " " + a); }}

Pezyaprat: 200 100 300 100 100 200

Baxxnuso 3anmam'sitatu: C # 1O0CUTHh pO3yMHHUH, 11100 PO3AUINTH 3BUYAITHI
napaMeTpH 1 MacuB IIapaMeTpiB, HABITh SKIIO0 BOHU OJTHOTO THUILY.

[TonuBiTHCSA HAa HACTYMHI IBAa METOIH:

private void DisplayOverload(int a, params string([][]
parameterArray)

{3

private void DisplayOverload(int a, params string/(, ]
parameterArray)

{}
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Pi3HuIIM MK HUMU B TOMY, L0 MEPIINHN 3aIlyCTUTHCA, 1 TAaKa CHHTaKCHYHA
KOHCTPYKIII MaTUME Ha yBa3l, III0 METOJ MepeaBaTUMe N MacHuBiB psiaKiB. Jpyra x

BHUAACTh IIOMUIIKY:

Error: The parameter array must be a single

dimensional array

3amam'sataiiTe: MaCHB MMapaMeTpiB Ma€ OYTH OTHOBUMIPHUM.
Cripn 3ragata, M0 OCTAaHHINA apTyMEHT He 000B'SI3KOBO 3aIIOBHIOBATH

OKpEeMHUMH 00'€eKTaMU, MOKHA OTO BUKOPUCTATH, HIOM 11€ 3BUYAaHUIN apTyMEHT,

KWW NpUKMae MacuB, TOOTO:

public class Overload
{
public void Display ()

{
string[] names = {"Akhil", "Ekta", "Arsh"};

DisplayOverload (3, names);

}

private void DisplayOverload(int a, params stringl[]

parameterArray)

{

foreach (var s in parameterArray)

Console.WritelLine(s + " " + a);

b}

class Program
{
static void Main(string[] args)
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{

Overload overload = new Overload();
overload.Display () ;

Console.ReadKey () ;
o}

BuBenenns Oyae HACTyTHUM:

Akhil 3
Ekta 3
Arsh 3

OnHak Takuy KOJ:

public class Overload
{
public void Display ()

{
string [] names = {"Akhil", "Arsh"};

DisplayOverload (2, names, "Ekta");
}

private void DisplayOverload(int a, params stringl[]

parameterArray)

{

foreach (var str in parameterArray)

Console.WritelLine(str + " " + a);

b}

Bxe Bukiaukae IIOMHUIIKY:
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Error: The best overloaded method match for 'Inheri-

tanceAndPolymorphism.Overload.DisplayOverload(int, params

string[])' has invalid arguments
Error:Argument 2: cannot convert from 'string[]' to
'string'

3MmilnyBaTH nepeaady OKpEMUMH MapaMeTpaMy Ta OJJHUM MacHBOM HE MOJKHA.

Tenep po3risiHEMO MOBEIIHKY HACTYITHOI MPOTPaMH:

public class Overload

{

public void Display ()

{

int[] numbers = {10, 20, 30};
DisplayOverload (40, numbers);

Console.WriteLine (numbers[1]);

}

private void DisplayOverload(int a, params int([] pa-
rameterArray)

{

parameterArray[1l] = 1000;

b}

class Program
{
static void Main(string[] args)
{
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Overload overload = new Overload();
overload.Display();
Console.ReadKey () ;

bl

[Ticns ii BukoHaHHs Mu oTpumaemo B koHcodi: 1000. Ile BimOyBaeTbes uepes

T€, 110 MPH MOII0HOMY CUHTAKCUCI MAaCUB MepeaeThes 3a nocuiaaHusaM. [Ipore Bapro

3a3HAYUTH TaKy OCOOJIUBICTD:

public class Overload

{

public void Display ()

{

int number = 102;

DisplayOverload (200, 1000, number, 200);

Console.WritelLine (number) ;

}

private void DisplayOverload(int a, params int[] pa-
rameterArray)

{

parameterArray[1l] = 3000;

b}

PesynpTaToM BUKOHaHHS Takoro koxay Oynel02. Amke 3 mnepeaaHux

napameTtpiB C# aBToMaTu4HO (POpMYy€ HOBUM, TUMYACOBHI MaCHUB.

Tenep moroBopumMo Mpo MpiopuTeT MOBHU y BubOopi MeToiB. [lpunyctumo, y

Hac € TaKUU KOJI:

public class Overload
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{
public void Display ()

{
DisplayOverload (200);

DisplayOverload (200, 300);
DisplayOverload (200, 300, 500, 600);

}

private void DisplayOverload (int x, int y)

Console.WritelLine("The 2 integers" + x + " " + vy);

}

private void DisplayOverload (params int[] parameter-
Array)

{

Console.Writeline ("parameterArray");

}

}

///Program.cs BCe TOH XKe

C# posrisiae METOAM 3 MACUBOM ITapaMeTPiB OCTaHHIMH, TAK 110 B IPYrOMY
BUMIAAKY OyJ/ie BUKIMKAHUN METO/I, SIKWHM MpUMae J1Ba LIJIUX YKUCa. Y Mepiomy Ta
TPETbOMY BHUIAJIKy OyAe BUKIMKAHUI METOA 3 params, OCKIJIbKH HIYOTO KpIM HbOTO

3aITyCTUTHU HEMOKIIMBO. Takum YMWHOM, Ha BI/IXOI[i MU OTPpUMAEMO:

parameterArray
The two integers 200 300

parameterArray
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Tenep gemnto mikape. SIk BU BBaXxaeTe, IKUM OyJie pe3yJbTaT BUKOHAHHS

HACTYMHOI mporpamu?

public class Overload

{

public static void Display(params object[] object-
ParamArray)

{

foreach (object obj in objectParamArray)

{

Console.Write (obj.GetType () .FullName + " ");

}

Console.WriteLine () ;

b}

class Program

{

static void Main(string[] args)

{

object[] objArray = { 100, "Akhil", 200.300}; //Macus

object obj = objArray; //MacuB gk 00'ekT

Overload.Display (objArray) ;

Overload.Display ((object)objArray); //Macus,
IpMBEeOeHUM IO O00'ekTy

Overload.Display (obj);

///Yomy © He nirtm rambme? :D

Overload.Display((object[])obj); //Macur, gk o6'ekT,
[IpUBEOEHUYV OO MAaCUBY

Console.ReadKey (); } }
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VY KOHCOJI1 MU TT00AYHMO:

System.Int32 System.String System.Double
System.Object []
System.Object []

System.Int32 System.String System.Double

ToOTo, B mepmoMy i YeTBEpTOMY BHIIQJKaX MAacHB IEPENacThCs caMe SK
MacHB, 3aMiHIOIOUH CO00I0 00'€KT ParamArray, a B IpyroMy 1 TPEThOMY BUITQIKaX
MAacCHB TIEPENAEThCS K OMUHUYHUNA OO0'€KT, 3 SKOTO CTBOPIOETHCS HOBUN MACHB 3

OOHOI'0 €JICMCHTA.

INPAKTUYHA POBOTA 4
BUKOPUCTAHHSA TATEPHIB, IO ITOPOKYIOTH

Meta po6Gotu: CTBOpeHHsI KOy Ha OCHOBI JlarpaM MaTepHiB, IO MOPOIKY-

IOTh.

[TaTTepn "AOctpaktHa ¢abpuka" (Abstract Factory) nanmae inTepdeiic cTBo-
PEHHsI CIMEMCTB B3a€MO3AJIC)KHUX 00'€KTIB 3 MEBHUMHM iHTepdeiicamu 0e3 3a3HaueHHS

KOHKPETHUX THUIIIB JaHUX 00'€KTiB, puc.4.1.

KonmenT peanizaiii y351o 3 caiity https://refactoring.guru/uk/design-

patterns/abstract-factory/csharp/example

using System;
namespace

RefactoringGuru.DesignPatterns.AbstractFactory.Conceptual
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ConcreteFactoryl

+ createProductA(): ProductA
+ createProductB(): ProductB

Concrete Concrete
ProductAl ProductB1

«interface» Client

Abstract Abstract ARSITACE Ackary - factory: AbstractFactory
ProductA ProductB + createProductA(): ProductA e ABS U R G Aetor)

+ createProductB(): ProductB + someOperation()

Concrete Concrete :
ProductA2 ProductB2 ProductA pa = factory.createProductA()

ConcreteFactory2

return new N + createProductA(): ProductA
ConcreteProductA2() + createProductB(): ProductB

Pucynox 4.1 — Jliarpama nmarrepny "AOGcTpaktHa hadpuka”

// The Abstract Factory interface declares a set
of methods that return

// different abstract products. These products
are called a family and are

// related by a high-level theme or concept.
Products of one family are

// usually able to collaborate among themselves.
A family of products may

// have several variants, but the products of one
variant are incompatible

// with products of another.

public interface IAbstractFactory
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IAbstractProductA CreateProductA();

IAbstractProductB CreateProductB() ;

// Concrete Factories produce a family of
products that belong to a single

// variant. The factory guarantees that resulting
products are compatible.

// Note that signatures of the Concrete Factory's
methods return an abstract

// product, while inside the method a concrete
product is instantiated.

class ConcreteFactoryl : IAbstractFactory

{

public IAbstractProductA CreateProductA/ ()
{

return new ConcreteProductAl () ;

public IAbstractProductB CreateProductB ()
{

return new ConcreteProductBl () ;

// Each Concrete Factory has a corresponding
product variant.

class ConcreteFactory2 : IAbstractFactory
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public IAbstractProductA CreateProductA ()
{

return new ConcreteProductA2();

public IAbstractProductB CreateProductB ()
{

return new ConcreteProductB2 () ;

// Each distinct product of a product family
should have a base interface.

// All variants of the product must implement
this interface.

public interface IAbstractProductA
{

string UsefulFunctionA();

// Concrete Products are created by corresponding

Concrete Factories.

class ConcreteProductAl : IAbstractProductA

{
public string UsefulFunctionA()

{
return "The result of the product Al.";
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class ConcreteProductA2 : IAbstractProductA
{

public string UsefulFunctionA()

{
return "The result of the product A2.";

// Here's the the base interface of another
product. All products can

// interact with each other, but proper
interaction is possible only between

// products of the same concrete variant.

public interface IAbstractProductB

{

// Product B is able to do its own thing...

string UsefulFunctionB();

// ...but it also can collaborate with the
ProductA.

//

// The Abstract Factory makes sure that all
products it creates are of

// the same variant and thus, compatible.

string
AnotherUsefulFunctionB (IAbstractProductA collaborator);

}
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// Concrete Products are created by corresponding
Concrete Factories.
class ConcreteProductBl : IAbstractProductB
{
public string UsefulFunctionB()
{

return "The result of the product Bl.";

// The wvariant, Product Bl, is only able to
work correctly with the

// variant, Product Al. Nevertheless, it
accepts any instance of

// AbstractProductA as an argument.

public string
AnotherUsefulFunctionB (IAbstractProductA collaborator)

{

var result =

collaborator.UsefulFunctionA() ;

return $"The result of the Bl

collaborating with the ({result})";
}

class ConcreteProductB2 : IAbstractProductB

{
public string UsefulFunctionB()

{
return "The result of the product B2.";
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// The wvariant, Product B2, is only able to
work correctly with the

// variant, Product A2. Nevertheless, it
accepts any instance of

// AbstractProductA as an argument.

public string
AnotherUsefulFunctionB (IAbstractProductA collaborator)

{
var result =

collaborator.UsefulFunctionA() ;

return $"The result of the B2
collaborating with the ({result})";
}

// The client code works with factories and
products only through abstract
// types: AbstractFactory and AbstractProduct.
This lets you pass any
// factory or product subclass to the client code
without breaking it.
class Client
{
public void Main ()
{
// The client code can work with any

concrete factory class.
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Console.WritelLine ("Client: Testing client
code with the first factory type...");
ClientMethod (new ConcreteFactoryl());

Console.WritelLine () ;

Console.WritelLine ("Client: Testing the

same client code with the second factory type...");

ClientMethod (new ConcreteFactory2());

public void ClientMethod (IAbstractFactory

factory)
{
var productA = factory.CreateProductA();
var productB = factory.CreateProductB();
Console.WritelLine (productB.UsefulFunctionB()) ;

Console.WritelLine (productB.AnotherUsefulFunctionB (product

A));

class Program

{

static void Main (string[] args)

{

new Client () .Main () ;

ooy
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[Ipu npaBUIBLHOMY CTBOPEHHI KOy, PE3yIbTaT BUKOHAHHS:

Client: Testing client code with the first factory
type...

The result of the product Bl.

The result of the Bl collaborating with the (The result

of the product Al.)

Client: Testing the same client code with the second
factory type...

The result of the product B2.

The result of the B2 collaborating with the (The result
of the product A2.)

ITPAKTUYHA POBOTA S

BUKOPUCTAHHSA CTPYKTYPHUX ITATEPHIB

Merta po6otu: CTBOPUTH KOJI TPOTrpaMu Ha OCHOBI CTPYKTYPHOT'O MATEPHY

®dacap.

dacan — 11e CTPYKTYPHUI MaTePH, SKUW HaJla€ MPOCTUH (aje ypizaHuii)

iHTepdeic 10 CKIIaTHOT CUCTEMU 00’ €KTiB, 010mi0oTekn abo GhpeitMBOpKY, puc. 5.1.
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Kpim Toro, mo dacan 103B0JsiE€ 3HU3UTH 3arajibHy CKIAIHICTh IPOTPAMHU, BiH
TaKOX OTIOMara€ BUHECTH KOJI, IKUW 3aJIeKUTh BiJl 30BHIIIHBOI CUCTEMH, B OJIHE

MICIIE.

Facade Additional
Facade

- linksToSubsystemObjects
- optionalAdditionalFacade

+ subsystemOperation() + anotherOperation()

ubsystem
Subsystem class
class

kystem
class
class

Subsystem
class

Pucynok 5.1 — [liarpama natrepny "®acan"

KonnenT peasni3ariiii B3sT0 3 pecypcey https://refactoring.guru/ru/design-

patterns/facade

using System;

namespace

RefactoringGuru.DesignPatterns.Facade.Conceptual

{
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// The Facade class provides a simple interface
to the complex logic of one

// or several subsystems. The Facade delegates
the client requests to the

// appropriate objects within the subsystem. The
Facade is also responsible

// for managing their lifecycle. All of this
shields the client from the

// undesired complexity of the subsystem.

public class Facade

{
protected Subsysteml _subsysteml;

protected Subsystem2 _subsystem?Z;

public Facade (Subsysteml subsysteml,
Subsystem2 subsystem?2)
{
this._subsysteml = subsysteml;

this._subsystem2 = subsystem2;

// The Facade's methods are convenient
shortcuts to the sophisticated

// functionality of the subsystems. However,
clients get only to a

// fraction of a subsystem's capabilities.

public string Operation ()
{
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string result = "Facade initializes
subsystems:\n";

result += this._subsysteml.operationl () ;

result += this._subsystem2.operationl () ;

result += "Facade orders subsystems to
perform the action:\n";

result += this._subsysteml.operationN() ;

result += this._subsystem2.operationZ();

return result;

// The Subsystem can accept requests either from
the facade or client

// directly. In any case, to the Subsystem, the
Facade is yet another

// client, and it's not a part of the Subsystem.

public class Subsysteml
{

public string operationl ()

{

return "Subsysteml: Ready!\n";

public string operationN ()

{

return "Subsysteml: Go!\n";
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// Some facades can work with multiple subsystems
at the same time.

public class Subsystem2

{

public string operationl ()

{

return "Subsystem2: Get ready!\n";

public string operationZ ()

{

return "Subsystem2: Fire!\n";

class Client

{

// The client code works with complex
subsystems through a simple

// interface provided by the Facade. When a
facade manages the lifecycle

// of the subsystem, the client might not
even know about the existence

// of the subsystem. This approach lets you
keep the complexity under

// control.

public static void ClientCode (Facade facade)

{

Console.Write (facade.Operation());
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class Program
{
static void Main(string[] args)
{
// The client code may have some of the
subsystem's objects already
// created. In this case, it might be
worthwhile to initialize the
// Facade with these objects instead of
letting the Facade create
// new instances.
Subsysteml subsysteml = new Subsysteml () ;
SubsystemZ2 subsystemZ2 = new Subsystem2();
Facade facade = new Facade (subsysteml,
subsystem?2) ;

Client.ClientCode (facade) ;

Sxio nmporpama cTBopeHa 0e3 MOMUIIOK, OTPUMAEMO:

Facade initializes subsystems:

Subsysteml: Ready!

Subsystem2: Get ready!

Facade orders subsystems to perform the action:

Subsysteml: Go!
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Subsystem2: Fire!

ITPAKTUYHA POBOTA 6
BUKOPUCTAHHS TATEPHIB IIOBEJAIHKH

Merta poGoTu: CTBOPUTH porpaMy Ha OCHOBI matepHy noBeainku Crocrepi-
rau.

Crocrepirau — 11e TOBEAIHKOBUH TTATEPH, SIKAW JO3BOJISIE 00’ €KTaM TIOB1OM-
JISITH 1HIT 00’ €KTH TIPO 3MIHU CBOTO CTaHy, puc. 6.1.

[Ipu iboMy criocTepiradi MOXXyTh BUJIbHO MiMKACYBATHUCS 1 BIAMKUCYBATHUCH BiJT

[IUX [OBIJIOMJIEHb.

Publisher .
interfaces

- subscribers: Subscriber(] Subscriber

foreach (s in subscribers) Tmainatae + update(context)

s.update(this) + subscribe(s: Subscriber)

B + unsubscribe(s: Subscriber)
mainState = newState + notifySubscribers() Concrete
notifySubscribers() B + mainBusinessLogic() Subscribers

s = new ConcreteSubscriber()
publisher.subscribe(s)

+ update(context)

Pucynok 6.1 — [liarpama narrepny "Cnocrtepiray "

KonmenT peanizaiii B3sT0 3 pecypcey https://refactoring.guru/ru/design-

patterns/observer

using System;
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using System.Collections.Generic;

using System.Threading;

namespace

RefactoringGuru.DesignPatterns.Observer.Conceptual

{

public interface IObserver

{

// Receive update from subject

void Update (ISubject subject);

public interface ISubiject

{
// Attach an observer to the subject.

void Attach (IObserver observer);

// Detach an observer from the subject.

void Detach (IObserver observer);

// Notify all observers about an event.

void Notify () ;

// The Subject owns some important state and
notifies observers when the

// state changes.

public class Subject : ISubject

{
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// For the sake of simplicity, the Subject's

state, essential to all

// subscribers, 1s stored in this wvariable.

public int State { get; set; } = -0;

// List of subscribers. In real life, the

list of subscribers can be

// stored more comprehensively (categorized

by event type, etc.).

private List<IObserver> _observers = new

List<IObserver> () ;

// The subscription management methods.

public void Attach (IObserver observer)

{
Console.WriteLine ("Subject: Attached an

observer.");

this._observers.Add (observer) ;

public void Detach (IObserver observer)

{

this._observers.Remove (observer) ;

Console.WriteLine ("Subject: Detached an

observer.");

// Trigger an update in each subscriber.
public void Notify ()
{
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Console.WritelLine ("Subject: Notifying

observers...");

foreach (var observer in _observers)
{
observer.Update (this);

// Usually, the subscription logic is only a
fraction of what a Subject

// can really do. Subjects commonly hold some
important business logic,

// that triggers a notification method
whenever something important is

// about to happen (or after it).

public void SomeBusinessLogic()

{

Console.WriteLine ("\nSubject: I'm doing

something important.");

this.State = new Random () .Next (0, 10);
Thread.Sleep(1l5);
Console.WritelLine ("Subject: My state has

just changed to: " + this.State);

this.Notify();
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// Concrete Observers react to the updates issued
by the Subject they had
// been attached to.
class ConcreteObserverA : IObserver
{
public void Update (ISubject subject)
{
if ((subject as Subject).State < 3)
{
Console.WritelLine ("ConcreteObserverA:

Reacted to the event.");

}

class ConcreteObserverB : IObserver

{
public void Update (ISubject subject)

{
if ((subject as Subject).State == | |

(subject as Subject) .State >= 2)
{

Console.Writeline ("ConcreteObserverB:

Reacted to the event.");

}

class Program

{
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static void Main(string[] args)

{
// The client code.
var subject = new Subject();
var observerA = new ConcreteObserverA();

subject.Attach (observera);

var observerB = new ConcreteObserverB();

subject.Attach (observerB) ;

subject.SomeBusinessLogic () ;

subject.SomeBusinessLogic () ;

subject.Detach (observerB) ;

subject.SomeBusinessLogic () ;

Skmo nporpaMa cTBOpeHa 6€3 MOMUJIIOK, OTPUMAEMO:

Subject:
Subject:

Subject:
Subject:
Subject:

Attached an observer.

Attached an observer.

I'm doing something important.
My state has just changed to: 2

Notifying observers...

ConcreteObserverA: Reacted to the event.
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ConcreteObserverB: Reacted to the event.

Subject: I'm doing something important.
Subject: My state has just changed to: 1
Subject: Notifying observers...
ConcreteObserverA: Reacted to the event.

Subject: Detached an observer.

Subject: I'm doing something important.

Subject: My state has just changed to: 5

Subject: Notifying observers...
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