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BBeneHue

[enpto mabopaTOpHOrO MPAKTUKYyMa 1O Kypcy «SI3bIku
IPOTPaMMUPOBAHUS SBIISETCS TOJYyYCHUE TMPAKTHUYECKUX HABBIKOB
MPUKIIATHOTO MPOTPAaMMHUPOBAHUsI C MPUMEHEHUEM OOBEKTHO OPHUEH-
tupoBaHHoro noaxona (OOII) Kk NpOEeKTUPOBaHUIO U peaTu3aluu
IPOrpaMMHOr0 OOecreYeHus] Ha €IUHON YHHUBEpCaIbHOU Iuiatrgopme
pazpabotku npunoxennit Microsoft NET.

B 3agaum HacTosimiero JjgabOpaTOPHOrO NPAKTUKymMa BXOJUT
OCBOCHHE Takux ocHoBomnoJaratomux koHmenuii OOII, kak abcTpak-
I[Ms, HACJIeIOBaHHWE, WHKANCYJALMS W mnoaumMopdusm. Pazpaborka
NPWIOKEHU BEIeTCs Ha S3bIKE OOBEKTHO OPHUEHTHPOBAHHOTO
nporpammupoBanus C# B cpeae Microsoft Visual Studio .NET.

BaxxHbIM pazzienioM MpakTUKyMa SIBISIETCS UCCIEOBAHUE CUCTEM
tunuzanuu cpeasl NET. Ilpu sTom Hanbomnpliee BHUMAaHUE YEIsSET-
Csl TAKUM Ba)KHBIM aceKTaM, KaK MPOCTPAHCTBA UMEH, aOCTpaKTHBIC
TUMBI JAHHBIX, KJIACChl W METOAbI, UHTEpPhEUChl U 0000IICHHBIC
KOJUICKIIUM. B TIpakTHKyMe pacKpBIBAaIOTCS BOIIPOCHI, CBSI3aHHBIC C
COOBITUHHO-YTPABIISIEMbIM TIporpamMmmMupoBanueM. KpaTkoe BBeneHHE
B TEOPHUIO 00PaOOTKH COOBITHI COMPOBOXKIACTCS PSIAOM MPUMEPOB U3
MPAKTUKA TPOrpaMMUpoBaHus Ha s3blke C#. OTHAEIBHO UCCIEMYETCS
00paboTKa NCKITIOYUTEIBHBIX CUTYaIIH.

B pesynbrare OCBOGHHMSI MpakTUKyMa CTYACHTHI MOJYy4arOT BO3-
MOKHOCTh CaMOCTOSITEJIBHOW pa3pa0OTKU HIMPOKOTO CIIEKTpa MpHU-
KJIQHBIX MPOTPAMMHBIX pEHICHUH B YCJIOBUSX COBPEMEHHOMN
KOMITOHEHTHOW apXUTEKTYPHI.



JTabopaTopHas pabtoTta 1. O6bEeKTbI U Knaccbl
(KOHCTpPYKTOpPbI, MHKaNcynauusa, CBOUCTBA,
neperpyska onepauum)

Llenv pabomovl: TO3HAKOMUTBCA C OCHOBOM OOBEKTHOI'O IOJXO0/a
B s3bike C#, co3manueM OOBEKTOB, KJIIACCOB M MEXaHU3MOM
VHKAIICYJISLIMU Ha OCHOBE CBOWCTB.

Heobxodumbie meopemu4yecKkue ceeO0eHusi

Knaccbl n 001beKkTbl

DopMaIIBHO KJIACC — 3TO MOJIB30BATENBCKAN THII, COCTOSIINN U3
MoJIE JaHHBIX M METOJOB, KOTOpbIE pabOTaIOT C STUMH JaHHBIMHU.
MHOeCTBO MOJIe JaHHBIX MPEACTABISIET «COCTOSIHUE» DK3EMILIAPA
KJ1acca. DK3eMIUISIPBI Kilacca MHAYE HA3bIBAIOTCA OOBEKTAMH.

Cunia 00bEKTHO OPUEHTUPOBAHHBIX SI3BIKOB COCTOUT B TOM, UTO B
OJIHOM TMOJIb30BATEJILCKOM THUIIE 3a CUET TPYNIHUPOBKU JAHHBIX U
(GYHKIIMOHAJIBHOCTH BBl MOJKETE€ CMOJEIMPOBATh IMOBEJACHUE HEKO-
TOPOW CYIIHOCTH peajdbHOro Mupa. Hampumep, mis npencraBicHUs
COTPYJIHMKAa B CHCTEME pacueTra 3apIulaThl, HEOOXOAMMO CO3/aTh
KJ1acc, COJAep KAl UMsl, TEKYIIYIO 3apIuiaty u uaeHTudukarop (Ta-
oenpHBIN HOMEp). Kpome Toro, kimacc Employee nomkeH coaepxkaTb
Metoabl GiveBonus() aims Haumciaenus npemun u DisplayStats() ms
BBIBOJIa MH(OPMALIUK O COTPYIHUKE.

CuHTakcuc Kiacca:

TMN_aocTyna class umAa_Knacca

{

TUN_A0CTyNna TUN UMA_NnepemMeHHon1;
TUN_A0CTYyNa TUN UMA_NepeMeHHON?2;

TUN_A0CTyna BO3BpawaemMbli_Tun umsa_meTtogal(cnucok_napa-
MeTpOoB)

{

Teno_metoaa

}



Monudukaropsl 10CTyIa OMPEACIIAIOT M0JIe BUAMMOCTH JaHHOTO
kiacca. JlJis KJ1accoB mpeaHa3HadeHbl JBa MOAMGUKATOpA WU THIA
JocTyna:

e public — kacc 1OCTyIEH i IPYyTUX KOMIIOHEHT (COOpOK);

e internal — kjacc BUAMM TOJIBKO BHYTPH JaHHOM COOpKHU
(OpUIIOKEHUS ).

[To ymomuanuto npumensiercs MoaudukaTop internal. Moaudu-
KaTOpbl JOCTYIA TaK)Xe YKa3bIBAIOTCS W Tepe] MOJSIMH U METOJAaMu
Kjacca: private (mo ymomdanuio), public, protected, internal u
protected internal. Unensl kiacca ¢ TUIIOM JocTyma public 70CTyTHBI
BE3/Ie 3a MpejesiaMu JaHHOrO Kiacca, ¢ TUIOM JocTyma protected —
BHYTPHU WICHOB JJAHHOTO KJIacca W MPOU3BOJHBIX, C TUIIOM JOCTyTa
private — TOJIbKO JJi JAPYTUX YJICHOB JAaHHOTO Kijacca. THIl JTOCTyma
internal mpuMeHsieTCs IS THIOB, JOCTYIHBIX B Tpejenax OIHOU
COOpKH.

Kiacesl B C# MOTYT OnpeiesiaTh JIF000€ KOJIMYECTBO KOHCTPYKTO-
poB. KoHCTpyKTOp Kj1acca — METO JIJIsl HHUITHATU3AINU TePEeMEHHBIX
IK3EMILISIpa Kilacca 00beKTa pH ero co3aanuu. OH UMEET TO K€ UMS,
4TO M €ro Kiacc. B KOHCTpyKTOpax THIT BO3BpAIlaeMOT0 3HAUCHUS HE
yKa3bIBaeTcs IBHO. KOHCTPYKTOPHI UCTIONB3YIOTCS JIJIsl PUCBAUBAHUS
HaYaJIbHBIX 3HAYCHUN MEPEMEHHBIM 3K3eMIUISIpa U JJIsl BBITOJIHEHUS
TOOBIX JIPYTUX TPOLEAYp HWHHUIIMATW3AIUN, HEOOXOAUMBIX IS
CO3JaHUA OOBEKTA.

Bce kmacchl MMEIOT KOHCTPYKTOPHI HE3aBUCUMO OT TOTO,
onpeneneH oH wid HeT. [lo ymomuanuto B C# mnpenycMOTpEeHO
HaJIM4YUEe KOHCTPYKTOpPA, KOTOPBIM MPUCBAWBACT HYJIEBbIC 3HAYCHUS
BCEM IMEPEMEHHBIM IK3eMIUIsIpa (111 IEPEMEHHBIX OOBIYHBIX TUIIOB) U
3HaueHuss null (ans nepemeHHbIX ccbulouHOro THMa). Ho ecim
KOHCTPYKTOp SIBHO OIpPEeJeieH B KiIacce, TO KOHCTPYKTOp TIO
YMOJTYaHUIO UCIOJIb30BaThCs He OyaeT. [IpuBeneM mpumep cosmaHus
kiacca Employee, onrcaHHOro BhIIIIE.

public class Employee

{

private string fullName; // Uma coTpyaHuKa

private int emplD; // TabenbHbIn HOMep

private float currPay; // 3apnnaTa

// KOHCTPYKTOpP N0 yMONYaHUIO

5



public Employee(){}
// Monb30BaTENbCKUIA KOHCTPYKTOP
public Employee(string FullName, int emplID, float currPay)
{
this.fullName = FullName;
this.emplD = emplD;
this.currPay = currPay;
}
// Ewe oAMH nOoNb30BaTENbCKUIA KOHCTPYKTOP C OAHUM
// napameTpom, KOTOpbI NepeHanpasBiseT Bbi30B KOHCTPYKTOPY C
// Tpemsa napameTpamu
public Employee(string fullName)
: this(fullName, 3333, 0.0F){}
// MeToabl Knacca
public void GiveBonus(float amount)
{ currPay += amount;

}
public virtual void DisplayStats()

{
Console.WriteLine("Name: {0}", fullName);
Console.WriteLine("Pay: {0}", currPay);
Console.WriteLine("ID: {0}", emplID);
}
}

[locne co3gaHuss BHYTPEHHHMX [AHHBIX COCTOSIHUSI W Habopa
KOHCTPYKTOPOB KJjlacca CJIEAYIONIMUA IIar COCTOMT B peaau3aluu
neTalied  omkpwulmoco unmep@etica Kiacca. OTUM TEPMHUHOM
Ha3bIBAlOT MHOKETCBO WJICHOB, KOTOPbIE HEMOCPEICTBEHHO JAOCTYITHbI
13 00BEKTHOM MEepEeMEHHOM C MOMOIIbIO oreparopa .(Touka). C TOUKH
3pEeHUs] TPOTrPaMMHKCTa, OTKPBITHIA HHTEpdenc — 3TO 000N uJieH,
OOBSABJIICHHBIM B KJIacce€ C UCIOJb30BaHMEM MoAM(UKATOpa JOCTyMa
public. 9T0 MOryT OBITH TOJSI TAHHBIX, KOHCTAHTBI/TIOJISI TOIBKO JJISI
YTEHUS, METOIbI, CBOMCTRBA.



UHKancynsauma Ha ocHoOBe CBOMCTB Knacca

Bo Bcex 00bEKTHO OPHEHTUPOBAHHBIX SI3bIKAX UCIOIL3YIOTCS TPU
ocHOBHBIX mpuHIua OOII, koTopble 4acTO HA3bIBAIOT «CTOJIIAMHU
OOII»: uakancymnsus (peaqr30BaHHBIM B TAHHOM SI3bIKE MEXaHU3M
CKPBITUSI BHYTPEHHEHN peanu3anuu 00beKTa), HaclieloBaHue (peannso-
BaHHBIN B JAHHOM SI3bIKE MEXaHM3M MHOTOKPATHOTO HMCIIOJIb30BaHUS
KoJ1a), moauMophu3M (peaTM30BaHHBIN B JaHHOM SI3BIKE MEXaHH3M
TPAKTOBKH CBSI3aHHBIX 00OBEKTOB OJIMHAKOBBIM 00pa3oM).

Konnenuus WHKANCYISIIIMA BpaIlaeTcss BOKPYT WICH, YTO IO
JAHHBIX OOBEKTa HE JOJKHBI OBITh JIOCTYNMHBIMU HEMOCPEACTBEHHO
yepe3 OTKPBIThIN uHTepdeiic. BMecTo onpeaeaeHus OTKPBITHIX MOk
(KOoTOpbIE  TOJB30BATEIbL MOXET HENPEJHAMEPEHHO HM3MEHHTH
HEJIOMYCTUMBIM 00pa30oM, M3-3a 4ero Mpou3ouI€T cooil B pabote mpo-
rpaMMbl) ONPEACISIOTCS 3aKPhIThIe MOJIS JAHHBIX M CBSI3aHHBIC C HU-
MU cgoucmea. CBOMCTBO — Iapa METOJIOB CO CHEHUATIbHBIMU UMEHA-
Mu. MeTo set() BbI3bIBa€TCA MPU 3aIaHUU 3HAYEHUS] CBOMCTBA, METO]
get() — pu NoJIydeHUM 3Ha4YeHMs1 cBoicTBa. OOpallieHue K CBOMCTBY
BBITJISIUT KaK oOpaleHue K TONI0 JaHHBIX, HO TPaHCIUPYETCsS B
BBI30B OJTHOTO U3 IBYX MeTOJI0B. Omnpesiensis B CBOMCTBE TOJBKO OJIUH
M3 JBYX METOJOB, IOJIydaeM CBOMCTBA TOJBKO JJIs UTCHUS W JJIs
3anucu. Kaxaplii U3 METOJOB MOXKET UMETh MOAU(DHUKATOP AOCTYIIA.
[IpuBenem npumep s kimacca Employee: cBoiictBo Pay wuHkan-
cynupyert noJie currPay, ceorictBo ID — nosie emplD, cBorictBo Name
uHKarcyaupyet nojie fullName.

public class Employee

{

private string fullName; // Uma coTpyaHuKa

private int emplD; // TabenbHbIn HOMep

private float currPay; // 3apnnaTa

// cBoiicTBO Ans nona emplD
publicint ID
{
get { return emplD; }
set { // npoBepKa 3HauYeHNA Ha KOPPEKTHOCTb
if( (value >0)&&(value < 9999))
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emplD = value;
else { emplID = 3333;
Console.Writeline(“3apaHo  3Ha4yeHue
ymon4yaHuto”);

}
}

//CBoncTBOo Ana nonsa currPay.
public float Pay

{
get {return currPay;}
set {if( (value >=0)&&(value < 100 000))
currPay = value;
else currPay =0;
}
}

// CsoiictBo ana nonsa fullName.
public string Name

{

get { return fullName; }

set { fullName = value; } // 3pecb ponxHa 6bITb NPOBEPKA Ha

// nonyctumocTb

}// K knaccy Employee

Co3pnaHue obbekTa

no

[Ipn co3ganmm 0ObEKTa Kiacca MPOUCXOAUT BBI30B COOTBET-
CTBYIOIIEro KOHCTpykTopa. Crheayromuii meroq Main() co3aaét He-
CKOJIbKO 00BekTOB Employee, ucnonb3ys Hallu MOJIb30BATEIbCKUE

KOHCTPYKTOPBI, U IEMOHCTPUPYET pabOTy CO CBOMCTBAMHM KJjlacca.
class Program

{
static void Main(string[] args)

{



// Co3paHune coTpyAHMKa NOJIb30BaTE/IbCKUM KOHCTPYKTOPOM
Employee ann = new Employee(“lvanova Anna 1.”, 1001,
12000.0f);
ann.GiveBonus(400);
ann.DisplayStats();
Employee piter = new Employee(“Petrov Petr A.”, 1002,
14000.0f);
piter.DisplayStats();
// icnonb3oBaHMe KOHCTPYKTOPa NO YMONYAHUIO U CBOMCTB
Employee brenner = new Employee();
brenner.ID = 2022;
brenner.Pay = 7500;
brenner.Name = “Smirnov Boris P.”;
brenner.Pay += 500;
brenner.DisplayStats();

}
}

lNMeperpy3ka onepatopoB C#

Azpik C# MO3BOJISIET BBIMOJIHATE MEPETPy3Ky OMEpaTOpOB JJII UX
HCITOJIb30BAHMSA B COOCTBEHHBIX KjaccaX. JTO ITO3BOJISIET JOOHMTHCS
€CTECTBEHHOI'0 BHJa ONMPECIIEMOro Mojab30BaTeIeM THIIA TaHHBIX U
HCIIOJIb30BaTh €r0 B Ka4eCTBE OCHOBHOTO THIIA JaHHBIX. Hampumep,
MOXHO CO3/I1aTh HOBBIM TUN AaHHBIX ¢ uMeHeM ComplexNumber,
MPEJICTABIISIIOIIMNA KOMIUIEKCHOE YMCII0, U ONPEACIUTh METOJbI BbI-
MOJTHEHUSI MaTeMAaTHYECKUX OIeparui HajJ TaKUMU YUCIaMH C HC-
MOJIb30BAaHUEM CTaHAAPTHBIX apu(PMETUUECKUX ONepaTOpOB, HAMPHU-
Mep orepaTopa + IS CJI0KEHUS JBYX KOMIUIEKCHBIX YUCE.

YToOBl BBITIOIHUTH TEPErpy3Ky omeparopa, HEOOXOAUMO HaIlU-
caTb (PYHKIIMIO C yKa3aHMEM HMEHHU OIlepaTropa, a 3aTeéM CHUMBOJIA
omeparopa, JJIsl KOTOPOro BBITIOJHSETCS Teperpy3ka. Hampumep, Tak
BBITIOJTHAETCS Teperpy3Ka oneparopa +:

public static ComplexNumber operator+(ComplexNumber a3,
ComplexNumber b)

Bce neperpy3ku onepatopoB SBJSIOTCS CTATUYECKMMU METOaMU
kiacca. Kpome Toro, ciemayer ydecTb, 4YTO €CIU IeperpykacrTcs
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oriepaTop paBEHCTBA (==), TO HEOOXOJAUMO TMEPETPY3UTh U OMEPaTOP
HepaBeHcTBa (1=). Onepatopbl < U >, a TaKXKe <= U >= TOXKE CJICayeT
Ieperpy’karh rnapamu.

Hwxe npuBeneH IOJMHBIM CIIMCOK ONEPATOPOB, KOTOPHIE MOKHO
Meperpy3uTh:

e YHapHbIe OoTepaTopsl: +, -, |, ¥, ++, --, true, false

e buHapHEIE onepatopsl: +, -, *, /, %, &, |, », <<, >>, ==, 1=, >, <,
>=’ <=

[IpuBeneHHbIW  HWXKE  OpPUMEP  KoJAa  CO3JAeT  KJlace
ComplexNumber, KoTOpbIii IIeperpyx aet onepaTopsl + u -:

public class ComplexNumber

{

private int real;

private int imaginary;

public ComplexNumber() : this(0, 0) //koHcTpyKTOP

{}

public ComplexNumber(int r, int i) // KOHCTpYKTOP

{

real =r;
imaginary = i;
}

// NepekpbiTe  metopsa  ToString(), u4TO6bI  BbLIBOAMUTD
// KomnnekcHoe Yncno B NpUBbIYHOMN popme:

public override string ToString()

{

return(System.String.Format("{0} + {1}i", real, imaginary));

}

// Neperpy3Ka onepatopa '+':

public static ComplexNumber operator+(ComplexNumber a,
ComplexNumber b)

{

return new ComplexNumber(a.real + b.real, a.imaginary +
b.imaginary);

}

//Neperpy3ka onepatopa '-' :
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public static ComplexNumber operator-(ComplexNumber a,
ComplexNumber b)

{

return new ComplexNumber(a.real— b.real, a.imaginary—
b.imaginary);

}

}

DTOT KJIacC MO3BOJISIET CO3/1aBaTh KOMIUIEKCHBIE 4YHCIAa U
BBITOJIHATH ONEPAIMK C JBYMSI KOMIUIEKCHBIMU YHCJIaMHU:
class TestComplexNumber

{

static void Main()

{

ComplexNumber a = new ComplexNumber(10, 12);
ComplexNumber b = new ComplexNumber(8, 9);

System.Console.WriteLine("Complex Number a = {0}",
a.ToString());

System.Console.WriteLine("Complex Number b = {0}",
b.ToString());

ComplexNumber sum =a + b;

System.Console.WriteLine("Complex Number sum = {0}",

sum.ToString());
ComplexNumber difference = a — b;
System.Console.WriteLine("Complex Number difference = {0}",
difference.ToString());

}
}

Kak HarisigHO TIOKa3aHO B IporpamMme, TeNepbh MOXKHO
HCIMOJIb30BAaTh OMNEPATOPhl «IUIFOC» U «MHHYC» ISl OOBEKTOB,
npuHauiexkammx K kiaccy ComplexNumber. Huxke npuBeneHbl
BBIXOJIHBIC JIaHHBIC:

Complex Number a =10 + 12i

Complex Number b = 8 + 9i

Complex Number sum = 18 + 21i

Complex Number difference = 2 + 3i
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KoHmposnbHbIe 80rnpochbli

1. UTro moHMMAaeTCa moA TEPMHUHOM «KJIACCH ?

2. Kakue 371eMEeHTHI ONPEICIISIIOTCA B COCTAaBE Kiacca?

3. KakoBO COOTHOIIIEHUE MOHITUN «KJIACCH U «OOBEKT»?

4. Yto moHMMaeTcs MOJ TEPMUHOM «WIEHbl Kiacca»? Kakue
4JIeHbI KJjacca Bam n3BeCTHBI?

5. Kakue ujieHsl kinacca cofiepkaT KoJl, a Kakue — JaHHbIE?

6. /laitiTe onpeneneHue NHKAICYJISIIAM.

7. C KaKoH LEeJIbI0 UCIIOB3YIOTCA CBOMCTBA Kiacca?

8. [lepeuncnure nATh Pa3HOBHUIHOCTEM YJICHOB KJIacca, CIEIH-
buuHbIX 11 s3b1Ka CH,

9. Uto moHMMAaeTcs Mo TEPMHUHOM «KOHCTPYKTOp»? B yem co-
CTOUT €T0 Ha3HAYEHUE?

10. CKOJIbKO KOHCTPYKTOPOB MOKET COAEPKaTh Kiacc si3bika C#?

11. [IpuBeauTe CHUHTAKCHC OIMCAHUA Kilacca B OOIIEM BHJE.
[Tpoumntoctpupyiite ero (pparMeHTOM MpOrpamMMebl Ha s3bike CH.

12. Kakue mogudukatopsl Tuma noctyna Bam nzBecTHbI?

13. B dyem 3akimrouaroTcsi 0COOCHHOCTH JO0CTYIa YICHOB Kjlacca ¢
moaudukatopom public? private? ¢ momudukaropom protected?
internal?

14. Kaxxnapiii 11 kiacc sa3bika C# uMeeT KOHCTPYKTOp?

15. 3auemM HEOOXOAMMO TEPETPYKATh ONepalun?

3adaHue Onsi nabopamopHou pabomsbi 1

B cooTBeTCTBMU ¢ BapUaHTOM 3a/IaHUsI CAMOCTOSITENILHO pa3pado-
TaTh KJIAcC M MPOrpamMmy, WIITIOCTPUPYIOUIYIO €ro BO3MOXHOCTH.
TpeboBaHus Kk Kiaccy:

— 00s13aTeNIbHO HAJIMYME 3aKPBITOM (private) u 0O0IIeAOCTYyIHOMN
(public) gacreii;

— KJIacC JOJKEH UMETh 1o KpatiHeli Mepe JABa KOHCTPYKTOpA,
OTpPEICTICHHBIX TPOrPAMMUCTOM: KOHCTPYKTOP MO YMOJTYAHHUIO U KOH-
CTPYKTOp C apaMeTpaMu;

— HE00XO0AMMO 3aJ]aTh HA0OpP CBOMCTB /ISl MTOJYyYCHUSI 3HAYCHUU
U MoAu(UKAIMU TOJIEW JaHHBIX, HAXOASIIMXCS B 3aKPBITOH 4YacTH
KJ1acca;

12



— U1l pa3pabOTaHHOrO KJjiacca JOJKHA ObITh MEeperpykeHa oaHa
omnepanus: apupMeTudeckasi, CpaBHEHUs, NpUcBanBaHus. Beioop rie-
PETPYXKAaEMBbIX OIECpALMA ONPENACIAECTCA CEMAHTHUKOW IPEIMETHOU
obJacTu.

JI71st mocneHero BapuaHTa MPUBEJICH PEKOMEHIyEMbI MepeueHb
onepanuii Haj oObekTaMu Kiacca. JlJisi oCTalIbHBIX BapUAHTOB CJe-
JaTh MO0 aHAJIOTUH.

BapuanTsl 3apanuii

1) oGmmecTBEeHHAsI OpraHU3aIus,

2) obuTaTenab Mops,

3) nTuia,

4) uznenue,

5) opranuzarnus,

6) meyaTHOE U3JIaHUE,

7) ucnbiTaHue (Kak 00OOIIEHHBIN YK3aMEH, 3a4€T),

8) MecTo (Kak aMUHUCTpATUBHAS €IUHUIIA — TOPOJI, CENO),

9) Tomap,

10) noxy™MeHT,

11) TpancnopTHOE CPEACTBO,

12) nBurarens,

13) rocymapcTso,

14) xuBOTHOE,

15) xopalib,

16) aBTOTpaHCTIOPT,

17) cnernmaiivna,

18) cynHo,

19) aBTOMOOMIIB,

20) yueOHoOe 3aBe/IcHUE,

21) maraszuH,

22) nepcoHa (B OTACNE KaJpoB).

Kitacc mepcona. Ilomst: ®UO, rox poxaeHus, roa MOCTYILICHHS
Ha paOoTy wiu ydeOy, 0a30BbIM pa3Mep 3/ WU CTUIECHIIUU, pa3Mep
HaI0aBKu (3a OTIMYHYHO Yy4eOy WIM 3aBefoBaHHE Kadeapoil).
JlericTBusa Haa OOBbEKTaMHU KJlacca: HAYMCICHHUE CTUIICHIMUM (3apIuia-
ThI), BBIBOJI JIMYHBIX JAHHBIX, OTIEPAIIMU CPABHEHUS OOBEKTOB, IMPH-
CBavBaHUE.
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NNabopaTtopHasa paboTta 2. CemencTBa Knaccos
U nporpaMmmMmmpoBaHmne NosiIMMopdHbIX
MeTonoB (HacnegoBaHue, abCTpaKTHbIe
Knaccbl, BUpTyalibHble MeToAbl)

Llenv  pabomwvl: TIO3HAKOMHUTBCS C  CO3JaHUEM CEMEMCTB
CBSI3aHHBIX KJIACCOB M MPOrPAMMHPOBAHHUEM TOJUMOP(HBIX METOOB
Ipd OOBEKTHO OPHUEHTHPOBAHHOM IIOJXOAC TPH HCIOIb30BaHUH
s3p1ka CH#.

Heobxodumbie meopemu4yecKkue ceeleHus

HacnepoBaHue

HacnenoBanue — 310 ToT acnekt OOII, koTopbiii cmocoOCTBYET
MHOTOKPaTHOMY HCHOJIb30BaHHIO KoAa. OCHOBHas uied Hacjielo-
BaHUS COCTOUT B TOM, YTO HOBBIE KJIACChl MOTYT HCIOJIb30BaTh
U/WIN paciupsATh (PyHKIUOHAIBHOCTh JPYrux KiaccoB. [Ipu 3tom
NOAJEPKUBACTCS KOHLENUHS HEPAPXUUYECKON KIIacCU(PUKALUH,
UMEIOIIEH HalpaBiieHUuE CBepXy BHM3. Mcmosb3ys HaclieloBaHUE,
O0OBEKT JOJKEH OMPENEIUTh TOJIBKO T€ Ka4eCTBa, KOTOPHIEC JENAI0T
€ro YHUKaJIbHBIM B IIPEJI€JIaX CBOEro KJacca.

CuHrakcuc:

class uMs_kiacca : UMsi_pOJUTENILCKOTO KJjacca

{Teno_kmnacca}

[IpommirocTpupyeM 53TO TOJIOKEHHE Ha TMpUMEpE Kiacca
corpyanuka Employee: ucnonbzyem ero (pyHKIIMOHAIbHOCTbH JIs
CO3/1aHUs JIBYX HOBBIX KJIAcCOB — KJlacca MeHemkepa Manager u
kiacca npoaaBua SalesPerson. B aTtom ciyuae mepapxusi KiaccoB
OyZeT BBITJISETh TaK:

14



Employee

class
Manager SaIeSPerson
class class

[lycth kmacc Manager pacuupsier kiacc corpyaauka Employee,
100aBIIsAs 3aMUCh O KOJIMYECTBE aKIUM, KOTOPHIMU BJIaJIEET KOHKPET-
HBI MEHemKep, a kiacc SalesPerson conepuT mojie Co 3HAYCHUEM
quCIa MPOJAXK.

public class Manager : Employee

{

private ulong numberOfOptions; // uMcno akuui

public Manager(){}

// 34ecb Bbi3blBaeTCA KOHCTPYKTOP 6a30BOro Knacca

public Manager(string FullName, int emplD, float currPay, ulong
numbOfOpts)

: base(FullName, emplID, currPay)

numberOfOptions = numbOfOpts;
}

public ulong NumbOpts // cBoicTBO ANA YnCha aKUMiA

{
get {return numberOfOptions;}

set { numberOfOptions = value;} // 3pecb A.6. npoBepKa Ha
// KoppeKTHOCTb

}
}

public class SalesPerson : Employee

{

protected int numberOfSales; // uncno npoaax
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public SalesPerson(){}
// 34ecb Bbi3blBaeTCA KOHCTPYKTOP 6a30BOro Knacca
public SalesPerson(string FullName, int emplD, float currPay, int
numbOfSales)
: base(FullName, emplD, currPay)
{ numberOfSales = numbOfSales; }
public int NumbSales

{

get {return numberOfSales;}
set { numberOfSales = value;}

}
}

UTo0bI moJIst 6A30BOTO KJIacca ObUIA HEMOCPECTBEHHO JIOCTYITHbI
€ro HacleJHUKaM, HEO0OXOAUMO H3MEHUTh MOAM(GUKATOpP TOCTyMa
noJsieit 6a30BOTO KJ1acca Ha protected.

C mnoMouipl0 HACIEIOBAaHHMS MOXKHO HE TOJIBKO CO31aBaTh
UEpapXui0 KJIacCOB (OTHOIICHHUE «SIBISATHCA»), HO U MOCTPOUTH €IIIe
OJIHY CTPYKTYPY — BJIOKEHHBIE OOBEKTHI (TOrJa, KOrJAa OJUH OOBEKT
SIBJISIETCSL YACTBHIO IPYTOr0 — OTHOIICHHUE «YaCTh — IEJI0e»).

NMonunmopdusm

[Tonumopdusm — o7Ha U3 OCHOBHBIX COCTABJISIONIUX OOBEKTHO
OPHEHTHPOBAHHOTO MMPOrPAMMHPOBAHUS, TIO3BOJISIONIAS OMPEICIAThH B
0a30BOM KJIaCcC€ METOJbI, KOTOPhIE OYAYT OOIIUMHU JIJIsI BCEX KIACCOB-
HACJICAHUKOB, IIPH ATOM KJIACC-HACJICTHUK MOYKET OINPEeATh CICIH-
(HUUECKYI0 pealn3alHio HEKOTOPBIX WIIN BCEX 3THX METOA0B. OCHOB-
HBIM MHCTPYMEHTOM JUISl peaju3aluyd MPUHIMIA ToauMopdu3Ma
SIBJISIETCS. WCIIOJIb30BAaHUE BUPTYAIbHBIX METOJOB M aOCTPaKTHBIX
KJIaCCOB.

BVIpTya.ﬂbele MeToAbl

Meroa, npu omnpeneneHud KOTOpOro B 0a30BOM Kiacce ObLIO
yKa3aHO KJII0YEBOE CI0BO Virtual, moorcem 6vims miepeonpeienieH (HiIm
IIEPEKPHIT) B Kiaccax-HacienHukax. Hampumep, B kimacce Employee
caenaeM metoa GiveBonus() BUPTyaJIbHBIM:

public class Employee

{
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public virtual void GiveBonus(float amount)

}

Teneps kiaccel Manager u SalesPerson Moryt umeTb cOOCTBEH-
HYI0 BEPCHIO 3TOTO MeToja. B mueane B mpemMuu npoaaBua JIOJKEH
YUUTBIBATbCA OOBEM MPOJAX, a MEHEKEpPbl IMOJIY4YaroT IOMOIHU-
TEJbHBIE aKIIUU KPOME YBEIMUECHUS 3apIuiathl. [[1s nepeonpeneneHus

{currPay += amount;}

BUPTYAJIbHOTO METO/Ia UCMOJIb3YETCS KII0UEBOE CI0BO override.
public class Manager : Employee

{

public override void GiveBonus(float amount)

{

}

base.GiveBonus(amount); // ysennyeHune 3apnnaaTbl
// BononHUTeNbHbIE aKLUK

Random r = new Random();

numberOfOptions += (ulong)r.Next(500);

public class SalesPerson : Employee

{

public override void GiveBonus(float amount)

{

int salesBonus = 0;

if(humberOfSales >= 0 && numberOfSales <= 100)
salesBonus = 10;

else salesBonus = 15;

base.GiveBonus(amount * salesBonus);
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JInst 9K3eMIUIAPOB Pa3HBIX KJIACcCOB OYAET BBI3BIBATHCSA IIPHU
BBIMIOJTHEHWH TTPOrPaMMBbI CBOSI BEPCHSI BUPTYaAJIbHOI'O METO/A.

[lepeomnpenenaTs BHPTYalbHBIM METOJ He o0s3arenpHO. Ecim
KJIaCC-HACJAETHUK HE TPEIOCTaBISICT COOCTBEHHYIO BEPCHUIO BHUPTY-
aJIbHOT'O METO/1a, TO UCTOJIB3YETCSI METOJ] 0a30BOr0 Kiiacca.

AOCTpaKTHble Knacchbl

B cemelictBe KkiaccoB 0a3o0BBIM  KJAacC 4acTO  SIBJISETCS
0000IIEHHBIM (B HAIllEeM MpUMEPE TaKOB KJIacC COTPYJIHHKA
Employee). Ero 3amaua cocTouT B oOmpeaeraceHUd OOLIUX TMOJeH,
CBOMCTB M METOJIOB JIJIsl KJIACCOB-HACJEIHUKOB, a CO3JaHUE DK3EM-
IJISIPOB 00O0OIIIEHHOTO Kiacca He uMmeeT cMmbuia. B aTom cinydae B C#
UCIIOJIb3YIOT KJIOUEBOE CJIOBO abstract.

HaszHnauenue aOCTpakTHOrO Kjacca 3akIO4YaeTCs B MPEAoCTaB-
JIEHUM OOIIEeTO OMNpeNesieHusl g 0a30BOro Kjiacca, KOTOPOE€ MOTYT
COBMECTHO HCIIOJIb30BaTh HECKOJBKO IMPOU3BOAHBIX  KJIACCOB.
CozpnaBath AK3eMILISPhl a0CTPAKTHOIO Kiiacca Helb3sl. AOCTpaKTHbBIC
KJIACChl MOTYT ONpPEAEsATh a0CTpakTHbIE METOAbL. [[s1 3TOro mepen
TUIIOM BO3BPAIA€MOT0 3HAYEHHUS METOJa HEOOXOIWMO MOMECTHUTh
KJIFOYEBOE CJIOBO abstract. AOCTpaKTHbIE METOJbl HE HUMEIOT peaiu-
3aI[uu, TTOATOMY OMNPEACICHUE TaAKOTO METO/1a 3aKaHYMBAETCA TOUYKOU
C 3aIsITOil BMECTO OOBIYHOTO O0Ka Metoja. Kmacchl, mpou3BoIHbBIC
OT a0CTPaKTHOIO KJjacca, JOJKHBI Peau30BbIBATh BCE aOCTPAKTHBIC
MeToJibl. Eciin aOCTpaKTHBIN KJlace HACIEAyeT BUPTYyaJIbHbIM METO U3
0a30BOro Kjacca, abCTpPaKTHBIN KJIACC MOXKET MEePEONPEECTUTh BUPTY-
aJIbHBIA METO/]I C MMOMOIIbIO a0CTPAKTHOT'O METO/IA.

[TpuBenem mpumep. Cnenaem kinacc Employee aOcTpakTHbIM U
onpenenuM B HEM aOctpakTHbld Meton DoWork(). IIpousBoanbie
Kkiaccel Manager u SalesPerson 00si3aHbI SIBHO peaii30BaTh METOJ
DoWork().

abstract public class Employee

{

public abstract void DoWork();

}

public class Manager : Employee
18



{

// Knacc-HacneaHuK COAEPKUT ABHYIO peanunsaumio MetToaa
public override void DoWork()
{ Console.WriteLine(“MeHeaep paboTtaet”’); }

}

public class SalesPerson : Employee

{

// Knacc-HacnegHuK COAEPKUT ABHYIO peanunsaumio MetToaa
public override void DoWork()
{ Console.WriteLine(“Mpoaaseu, paboTtaet”’); }

KoHmponbHbIe eornpochki

1. Uto moHUMAETCS MO TEPMUHOM «HACJICTOBAHUEY?

2. Yto 0o0111ero UMeeT JI0UEepHUI KJIace ¢ pOJAUTEIbCKIM?

3. B 4eM COCTOWT pa3nuuure MEXIYy NOYEPHUM U POAUTEIbCKUM
KJIaccaMu’?

4. ITpuBenuTe CHUHTAKCUC OIUCAHUS HACIEJOBAHUSI KJIAacCOB B
obmeM Buze. IIpousmtoctpupyiite ero pparMeHTOM MpoOrpamMmbl Ha
sa3bike CH#.

5. UTo noHUMAaeTCs O] TEPMUHOM KIIOJIUMOPPU3M»?

6. Kakue MexaHu3Mbl UCIIOIB3YIOTCA B sA3bIke C# 17151 peanu3aluu
KOHIIENIUU ToiumMopduzma?

7. C KaKoM LEJIbIO UCITOJIb3YIOTCA BUPTYAJIbHBIE METOBI?

8. B ueM cocTOoUT 0COOCHHOCTh BUPTYAJIbHBIX METOJOB B MPOMU3-
BOJIHBIX (JIOUEPHHUX) Ki1accax?

9. Kakue yciioBusi onpeiesisitoT BIOOp BEPCUM BUPTYAJIBHOTO Me-
Tona?

10. Kakoe kmroueBoe cioBo (moaudukarop) s3bika CH#
UCIIONIb3YETCSA U1 ONPENCNICHUSI BUPTYyaJIbHOTO METOJa B 0a30BOM
(ponuTenbcKkoM) Kinacce? A B IPOU3BOAHOM (JoUepHEM) Kitacce?
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11. B xakoii MOMEHT TPAaHCIALMHA TPOTPAMMbI OCYIIECTBISCTCS
BBIOOP BBI3BIBAEMOT0 MEPEONPEICTCHHOTO METo1a?

12. IIpuBenuTe CUHTAKCUC BUPTYAIIBHOTO METOJIa B 0OIIIEM BH/IE.
[IpowmocTpupyiite ero pparMeHTOM MporpaMmsl Ha si3bike C#.

13. YUto noHMMaeTcCs 1oji TEPMUHOM «a0CTPAKTHBIN KIacc»?

14. B uyeM 3aki1t04ar0TCsa 0COOCHHOCTH aOCTPaKTHBIX KJIACCOB?

15. SABnsitorcst 1 aOCTPaKTHBIE METOJIbI BUPTYJIbHBIMU?

16. Bo3MOXHO M CO3JaHUE HMEPAPXHHU KJIACCOB IMOCPEICTBOM
abCTpaKTHOTO KJiacca?

17. Bo3MOHO 71 cO3/1aHuEe 00BEKTOB a0CTPAaKTHOTO Kiiacca?

18. [IpuBeauTEe CUHTAKCUC AOCTPAKTHOTO Kjacca B OOIEM BUJE.
[IpowmtocTpupyiiTe ero pparMeHToOM MporpaMmsl Ha sizbike C#.

3apgaHue ana nabopaTtopHou padoTbl 2

[TocTpouTh HEpaApXUI0 KJIACCOB B COOTBETCTBUU C BapUAHTOM
3aianusi. CxeMaTUuyHOe U300pakeHUE UepapXuu:

Base
class

Successorl Successor2
class class

Successor3
class

B kadectBe 6a30Boro adCTpakTHOTO Kiacca B3sTh Kiacc, pas3pa-
ootannbli Bamu B abopatopHoii padote 1. B 6a30BbIi Kitacc noba-
BUTh aOCTPaKTHBIA METOJ] U Peau30BaTh €ro B MPOM3BOIAHBIX KIIac-
cax. Jlpyrue metonpl 0a30BOTO Kjacca cCHAelaTh BUPTYaJIbHBIMU H
nepeonpeieNuTh X B Kiaccax-HaciaeqHukax. [Ipon3BoiHbIE KiacChl
JOJIKHBI UMETh COOCTBEHHBIC TOJISI JaHHBIX, OTJIMYHBIC OT TOJICH
0a30BOro KJiacca.
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Jlns pazpadoTanHoit Bamu nepapxuu kiraccoB B MeToje Main:

1) onucaTh MaccuB 0OBEKTOB 0A30BOTO KJlacca;

2)3aHecTd B 3TOT MaccuB u3 (aitna (!) oOBEKTH HTOYEPHUX
KJIACCOB;

3) mpoJIeMOHCTPHPOBAT, pabOTy METOJOB Kjacca y  BcexX
3JIEMEHTOB 3TOI'0 MacCHBa.

BapuanTsl 3apannii

1) obmecTBeHHAst OpraHu3aiys, napTus, Kiayo, 00beIMHEHUE,

2) oOurtarenb MOps, MOPCKHUE MJIEKOMUTAIONIIUE, JeTb(UHBI,
PBIOBI,

3) NTUILIBI, XUIIIHBIE ITULIBI, OPJIBI, BOPOOBH,

4) neranb, MEXaHU3M, U3JCIHUE, y3el,

5) opranuzanus, cTpaxoBasi KOMIaHus, HepTerazoBasi KOMIIaHUsI,
3aBOJ,

6) meyaTHOE U3/IaHKE, )KypHaJ, KHUTa, YUEOHUK,

7) TecT, 3K3aMEH, BBIITYCKHOW SK3aMEH, UCTIBITAHUE,

8) MecTO, ceJio, TOpo/JI, METraIoJIuc,

9) ToBap, KaHIITOBAPHKI, PYUKH, TUCKH,

10) kBuTaHIMs, HAKJIagHasl, CYET, TOKYMEHT,

11) aBTOMOOMIIB, TOE3/1, TPAHCTIOPTHOE CPEJICTBO, IKCIIPECC,

12) nBuraTenb, [ABUTATENb BHYTPEHHErO CropaHusi, JIu3€llb,
PEaKTUBHBIN JBUTATEIIb,

13) pecniyOnrka, MOHapXHsi, KOHCTUTYLIMIOHHAs MOHApXUsi, TOCY-
JapCTBO,

14) miekonuTaroniee, MapHOKOIMBITHOE, MPECMbBIKAIOIICECS, KU-
BOTHOE,

15) kopabib, mapoxoi, NapyCHUK, KOPBET,

16) aBTOTpaHCIIOPT, aBTOOYC, MUKPOABTOOYC, TPY30BHUK,

17) cnenMaiiiiia, moxkapHasi MalllHa, MOKapHas aBTOJECTHUIIA,
CKOpasi OMOIIIb,

18) cynno, 6apka, CKOpOCTHOM KOpaliib, METEOD,

19) aBTOMOOWMIJIb, CIIOPTUBHBIM aBTOMOOWJL (0O0JIM), JIETKOBOM,
KaOpHoJIeT,

20) yueOHOe 3aBe/IeHHE, IIIKOJIa, BY3, aKaJIeMHUS,

21) mara3uH, KHOCK, MUHHUMAapKET, CylIepMapKeT,

22) CTyJIeHT, MpernoiaBaTelib, IEPCOHa, 3aBEAYIOMNN Kadeapoil.
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JTabopaTtopHasa paboTta 3.
O6paboTKa UCKIMIOUYMTENbHbLIX CUTYaLUN

Llenv pabomwi: pazoOparbCsi B TOM, KaK MYyTEM CTPYKTYpHOU
00pabOTKH UCKITIOYEHUN OOPOTHCS C HEMPEABUACHHBIMU CUTYaIUSIMH,
BO3HUKAIOIIMMHU BO BpEMsI BBIMIOJHEHUS IPHIIOKeHU Ha CH#.

Heobxodumbie meopemu4yecKkue ceeleHus

UcknroveHue

HckitoueHrue — 3T0 OTKJIIOHEHHUE OT HOPMAJBHOTO BBITIOJHEHUS
IporpaMMBbl, JIt000€ OMKUO0YHOE YCIOBHE WM HEMPEIBUACHHOE TTOBE-
JICHUE, C KOTOPBIM CTaJKHUBAETCSl MPOTpaMMa B IMPOIIECCE BBIMOIHE-
Husl. VckimoueHnuss MOTYT BO3HUKATh BCIIEJICTBUE COOSI B BallleM KOJI€
WM B BBI3BAHHOM KoOJie¢ (TakoM, Kak oOIas OuOiIMoTeKa), HeAOCTYT-
HOCTHU PECYPCOB ONEPALMOHHOM CUCTEMBI, HEOKUIAHHBIX YCIIOBUH, C
KOTOPBIMHU CTaJKHUBAETCsI OOLIESA3BIKOBASI Cpella BBIMOJIHEHUS (TaKH-
MU, KaK KOJ, KOTOPBIM HE MOXET ObIThb MpoBepeH), W T. 1. Ilpu
BO3HUKHOBEHUU HEKOTOPBIX U3 ATUX YCJIOBHM MPHUIOKEHUE TOJIB30-
BaTeJsl MOXKET BBIMOJIHUTH BOCCTAHOBJIEHUE CAMOCTOSITEIHHO, OJTHAKO
3TO BO3MOKHO HE Bcerjia. BocctaHoBIeHE BO3ZMOKHO 7151 OOJIBIITNH-
CTBa CJIy4a€B MUCKJIIOYECHUN IPUIOKEHUH, HO OHO HEBO3MOXKHO IS
MOIABJISIONICH YaCTU UCKITIOUEHUN CPEJIbl BBITIOTHEHUS.

B mmardgopme .NET Framework nckiarodueHue — 370 0OBbEKT THIIA,
npou3BogHOro 0T System.Exception. MckitoueHue mnocwuiaercs u3
o0nacTu Koja, re BO3HUKIA Mpobiema. MckimoueHue nepemaetcs B
CTEeK 10 TeX Iop, MOKa ero He 00paboTaeT MPWIOKECHUE WIM HE
3aBEPIIHUTCS BBITIOJHCHHE TIPOTPAMMBI.

OGpaboTKka NCKN4YeHnn

OyHKIUKM 00pabOTKM UCKITIOUEHUN Ha s3bike C# moMorarot oopa-
OaTpIBaTh JIOOBIE HETIPEABUACHHBIC WIN UCKIIOUNTEIbHBIC CUTYAIIHH,
MPOUCXOAIINE TPH BBINMOJIHEHUU TMporpammel. [lpu sToM cremyet
PYKOBOJICTBOBATHCS CIICTYIIUMH MMPABUIIAMHU.

brox kona, HaYMHAIOMIMHCSA C KJIIOYEBOTO CJOBa try, HCIONb-
3yeTcs JUIs 3aKJIIOUEHHUSI B HETO MHCTPYKIIMNA, KOTOPbIe MOTYT BbIAAThH
uckitoueHus. [Ipy BO3HUKHOBEHHH HMCKIIOYCHHUS B OJIOKE try MOTOK
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yIpaBJeHUs HEMEIJICHHO MEPEXOUT K TIEPBOMY COOTBETCTBYIOLIEMY
00pabOTUMKYy HCKITIOYEHUN, TPUCYTCTBYIONIEMY B CTEKE BHI30BOB. B
s3pike C# KkirodeBoe ciioBo catch mcmomnb3yercst miisg ompeacsieHus
oOpaboTunka uckirodeHul. B Omoke catch mpoucxomutr ob6paboTka
OIITMOKH.

Kon B Onoke finally BbImosHsieTcss ake NMpu BO3HUKHOBEHUU
uckmoueHus. bnok  finally wucmonb3yercs s OCBOOOXKACHUS
PECypCOB, HApUMeEp TS 3aKPHITUS TOTOKOB WM (PaitiioB, OTKPBITHIX
B OJIOKE try, MOCKOJIbKY KOJ, CJICAYIOIIMN TMOCie KOHCTPYKIIMH
try/catch, He OyJieT BBITIOJIHEH ITPU BOSHUKHOBEHUHU UCKITIOUCHHUS.

biok try cinenyer mcnosb3oBaTh ¢ 0okoM catch iaubo finally; B
HEr0 MOXET BXOJWUTHh HECKOJIBKO OlOKOB catch. Omepartop try 06e3
catch wnu finally BbBoBeT ommbOky kommnuisropa. OOmas cxema
BBITJISITUT CIETYIOMINM 00pa3oM:

try

{

// Koa, KOTOpPbI MOKET BbI3BaTb UCKKOUYEHME

}

catch (SomeSpecificException ex)

{

// Koa, obpabaTbiBatoLWMiA OLLIMOKY

}
finally

{

// Koa, KoTopbi ByaeT BbinosHEH nocae 610Ka try/catch

}

brok catch ykaspiBaeT THI TMepexXBaTHIBAEMOTO HCKIIOUCHHMS.
DTOT THUII Ha3bIBACTCS (PUIBTPOM UCKIIOUCHHH, OH TOJHKEH UMETh THII
Exception 1160 ObITH €ro NMpou3BOAHBIM. B mporpamme MoKeT OBITh
HECKOJIbKO OJI0KOB catch ¢ pa3auuHbiMM (UIBTpaMU HCKIIOYEHUH.
[lepBbiMU NOKHBI OBITH pa3MenieHbl Oioku catch ¢ cambiMu
KOHKPETHBIMHU ITPOU3BOJHBIMHU KJIaCCAMU HUCKIIOYEHUMN, MOCIETHUM —
osiok catch 6e3 dunbTpa. s KaXa0ro BBI3BAHHOTO HCKJIIOYCHUS
BBITIOJTHSIETCS TEPBBIM OJIOK catch, yka3pIBarOIIUi TOYHBIM THUI WU
0a30BBIM KJacC CO3JaHHOrO HcKiroueHus. Eciam 6ok catch, ykasbi-
BaIOIIMH COOTBETCTBYIONIMK (UIBTP MCKIIOUYCHHS, OTCYTCTBYET,
OyIeT BBIMOJIHEH OJIok catch 6e3 ¢unbTpa (eciu TaKoBOM HMMEETCs).
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Ecau o6paboTuuk a1 ONpeeICHHOTO MCKIIOUCHHUSI HE CYIIECTBYET,
BBITIOJIHEHHUE TTPOTrPaMMBbI 3aBEPIIAETCA C COOOIIEHHEM 00 OIIUOKE.

[lepexBaT HCKIIOUCHUH BO3MOKEH IIPH BBITIOJIHEHUU CJICTYIOITHAX
YCJIOBUU.

e [lonnManue TIPUYMHBI BO3HUKHOBCHHMS  HCKIIOYEHHS W
peanuzaiys 0co00T0 BOCCTAaHOBJICHHS, HAIIPUMEP IepexBaT O0OBEKTa
FileNotFoundException u BbIBOJ 3ampoca Ha BBOJ HOBOTO HMEHH
daiina.

e BO3MO>XHOCTh CO37JaHUS U BBI30Ba HOBOT'O, 00Jiee KOHKPETHOTO
vcKIroueHus. Hammpumep:

int Getlnt(int[] array, int index)

{

try

{

return array[index];

}
catch(System.IndexOutOfRangeException e)

{
throw new System.ArgumentOutOfRangeException("Parameter
index is out of range.");

}
}

e Yactuuynas oOpaboTka wuckirodeHus. Hampumep, Omok catch
MO>KHO HCITOJIB30BaTh IS JOOABJICHUS 3aIlMCH B JKypHAJ OIIMOOK, HO
3aT€M HY>KHO IMTOBTOPHO BBI3BaTh UCKIIOUEHHE, YTOOBI BBHITTOJIHUTD €T0
MOCJIEAYIOIIYI0 00PadOTKY.

try

{

// nonbiTKa gocTyna K pecypcy

}

catch (System.UnauthorizedAccessException e)

{

LogError(e); // 3anucb B »kypHan
throw e; // noBTOopHOE BO36YKAEHWNE UCKNIOYEHUSA

}

24



HckntodyeHnss MOTYT SIBHO T€HEPUPOBATHCS MIPOTPAMMOM C MTOMO-
b0 KItoueBOro cioBa throw. OOBEKTHl HMCKIIOYEHHS COJIepKaT
oApOOHBIE CBEJEHUS 00 OIMMOKE, TAKUE KaK COCTOSIHHUE CTEKa BBI3O-
BOB U TEKCTOBOE OIMKCAHUE OIIHUOKHU.

B npumepe Hmwke METOA TECTUPYET JEJICHHWE Ha HOJIb U
BBITIOJIHSIET TIEPEXBaT COOTBETCTBYIOMIEW omuOku. be3 o6paboTku
UCKJIIOUCHHI dTa TMporpamMma Oblla OBl 3aBepilieHa C OIIMOKOU
DivideByZeroException was unhandled (He oOpaboTano UCKIIIOUEHKE
«JICJICHUE Ha HOJIbY).

class ExceptionTest

{

static double SafeDivision(double x, double y)
{

if (y ==0)

throw new System.DivideByZeroException();
returnx/vy;

}

static void Main()

{

double a =98, b =0; // paHHble BBeAEHbI ANA TECTUPOBaHUA
// NCKNoYeHUn

double result = 0;

try

{

result = SafeDivision(a, b);

Console.WriteLine("{0} divided by {1} = {2}", a, b, result);

}

catch (DivideByZeroException e)

{
Console.WriteLine("Attempted divide by zero.");
}
}
}

Nuctpykius finally mpennasHadena s oOecrieueHHs HEME/I-
JICHHOTO BBIIOJHEHHS HEOOXOJUMOM OYHMCTKH OOBEKTOB, OOBIYHO
3aHUMAIOIIMX BHEIIHHUE PECYypChl, Jake B CiIydae, KOTja TeHEepH-
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pyeTcs uckiaodeHue. [IpuMepom moo0HONH OUYMCTKH SIBJSETCS BBI3OB
Metona Close mis oObekta kiacca FileStream cpa3y mocie ero
WCITOJIb30BaHMS, HE TOKHUIASCh, KOT/Ia 3TOT OOBEKT OyJIeT YHHUTOKEH
coopuukoM mycopa cpenbl CLR, kak moka3aHo HUXeE:

static void CodeWithCleanup()

{

System.|O.FileStream file = null;

System.lO.FileInfo fileInfo = null;

try

{

fileInfo = new System.l0.FileInfo("C:\\file.txt");

file = fileInfo.OpenWrite();

file.WriteByte(OxF);

}

catch(System.UnauthorizedAccessException e)

{

System.Console.WriteLine(e.Message);

}
finally

{
if (file = null)

{
file.Close();

}
}
}

Tak Kak UCKIIOYCHHUE MOKET MPOU30UTH B JTIFOOOH MOMEHT BHYT-
pu Ojoka try 5o BbI3oBa mMeroja OpenWrite() uiau ommOKONH MOXKET
3aBEPIIUTHCS  BBIMOJHEHHE camoro Meroma OpenWrite(), mpu
BBITIOJIHEHUU TIOTBITKU 3aKPBITh (Paill HET rapaHTUH, YTO OH OTKPBIT.
biok finally noGaBnsier mpoBepky, 4TOOBl YOEIUTHCS, YTO OOBEKT
kiacca FileStream ne mMmeer 3Hadenms null, mpexae dem BBI3BIBATH
metoj Close.
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NMonb3oBaTenbCKUe UCKNIYEeHUNA

JI71 TOro 4T00Bl CUTHAIM3HUPOBATh 00 OIIMOKE BPEMEHH BBIIIOJI-
HECHHUS, MOXXHO CO3/JaBaTh COOCTBEHHBIE MCKIIIOUCHUS, CICIH(pHUY-
HbIC JJI1 Balllero MPWIOXKEHHs. s 3TOro Hy»KHO CO37aTh IOJIb-
30BaTEILCKUIM KJacC MCKIIOYEHHUS, MPOU3BOJHBIA OT Kjacca Sys-
tem.Exception. [[Ia610H mogo6HOTO0 Ki1acca MpUBEIEH HUXKE.

[global::System.Serializable]

public class MyException : Exception

{

public MyException() { }

public MyException(string message) : base(message) { }

public MyException(string message, Exception inner)
base(message, inner) { }

protected MyException(

System.Runtime.Serialization.SerializationInfo info,

System.Runtime.Serialization.StreamingContext context)

: base(info, context) { }

}

Jl1s reHepalnyu I0JIb30BaTEILCKOTO UCKIIOYEHHUS HEOOXO0IUMMO
CO3/1aTh AK3EMILISP HAIIIETO Kjacca  MCKIIOYCHHS "
BOCIIOJIb30BaThCs onepaTopom throw.

MyException ex new MyException("3aecb onucaHue
ownbkn");

// 30ecb cny>kba noaaepKku

ex.HelpLink = "http://www.adres.ru";

throw ex;
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KoHmposnbHbIe 80rnpochbli

1. Uto Takoe uckimroueHue?

2. Kakue ornepatophbl 3aKII04aoTCs B 0JI0K try?

3. Ckoiibko 0710K0B catch MoxeT ObITh pacnosioxkeHo nojpsia? B
YeM UX Ha3Ha4YCHUe?

4.B 4eM COCTOMT 3Hau€HHE MEXaHHW3Ma HMCKIIOYCHHH B SI3bIKE
C#?

5. Kakue omnepatopbl sizblka C# HCHOJB3YIOTCS JJIs1 00pabOTKU
uckimoueHu? IlpuBeaurte cuHTakcuc Onoka try...catch B ob6miem
Bujie. [Ipowmmtoctpupyiite ero (parMeHTOM MpOrpaMMbl Ha S3BIKE
CH.

6. Uto mpoucCXOoAMT B  ClIydae HEYJAyHOro IiepexBara
VCKJTFOUEHHUS 7

7. B kakoM cliy4ae BO3MO>KHO HCIOJIb30BaHHE OIepaTopa si3bIKa
C# catch 6e3 mapametpoB?

8. Kaknum 00pa3oM OCyIIECTBISAETCS BO3BpAT B MPOrpaMMy MOCie
00pa0OTKHU UCKITIOUNUTEIIBHON CUTYaAIIUH?

9. IlpuBenure cuntakcuc 6yoka finally (B coctaBe oneparopa try
...catch) B oOmem Buge. IIpowmmoctpupyiite ero ¢parmMeHToM
nporpaMMsbl Ha si3bike C#. OObSICHUTE MPUMEHEHUE KITIOYEBOIO CJIOBa
finally.

10. C nomomibpi0 Kakoro KJiIH4YeBOTO CI0BA MPOUCXOAUT IreHepa-
A UCKJIFOUEHUN?

11. C kako# LENbI0 CO3IAI0TCS MOJIb30BATEIbCKUE UCKITFOUEHHUS ?
[IpuBenute pparMeHT KO/A C ONMCAHUEM KJIacCa UCKITIOYEHUS.

3apgaHua gna nadboparopHoun paboTtbl 3

1.B kom mabGopaTopHOil paboThl 2 100aBUTH 0OpPaOOTKY
UCKITIOUCHUH «haiii He HalJIeH», «HET MpaB I0CTyma K Qaimy».

2. Co3gaTh MOJIBL30BATEIILCKOE MCKIIOYEHHE corjlacHo Barmeit
npeaMeTHo obsiactu. Hamucath MeToJ, T€HEpUPYIONIUN MOJIb30Ba-
TeIbCKOE UCKITIOUCHHE U 00paboTaTh €ro.
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JTabopaTtopHas patoTa 4. UHTepdeuncsl,
KOmnnekumu u ooo0LeHHbIe KOmnnekumu

Llenv pabomwi: TIO3HAKOMUTHCS C MPOrpaMMHUPOBAHUEM Ha Oaze
uHTep(EcoB, B TOM YHUCJIE C MOJYYEHHUEM CChUIOK Ha MHTEPQEUCHI,
WX SBHOM peanu3allieii, Co3laHueM HepapXuil nHTepPericoB U HEKO-
TOPBIMU MOpEAoNpeieieHHbIMU UHTEep(deiicamu. MccnenoBaTh KI1acChl
KOJIJICKITUN 1 0000IICHHBIX KOJICKITHIA.

Heobxodumbie meopemu4yecKkue ceeleHus

UHTepdenc

HNutepdeiic — 3T0 HAOOp CEMaHTUUECKHU CBS3aHHBIX a0CTPAKTHBIX
yieHoB. KomndecTBO WICHOB, ONpeAeIeHHBIX B KOHKPETHOM HHTEP-
detice, 3aBUCUT OT TOTO, KaKOE IMOBEJACHUE MBI IBITAEMCS CMO/ICITH-
pOBaTh MpHU MOMOIIHU 3Toro uHTepdeiica. C TOUYKH 3peHUs] CHHTaKCUCa
uHtepdeiicel B C# onpenesitoTcs CIeAYOIMNM 00pa3oMm:

// IT0oT wuHTepdeinc onpeaenseT BO3MOXKHOCTM pPaboOTbl C
// BepwMHaMN reomeTpuyeckoin Gurypsi

public interface IPointy

{

byte GetNumberOfPoints(); //aBTomaTnuyecKkn 3ToT YneH

// vHTepdeinca cTaHOBUTCA abCTPAKTHbIM

}

Nutepdeiicet  .NET Takke MOTYyT NOAJAEPKHUBATH J1H000E
KOJIMYECTBO CBOMCTB (M coObiTui). Hanpumep, untepderic [Pointy
MOKET BMECTO METOJIa COJICPKaTh TaAKOE CBOMCTBO JIIST UTCHHUS

public interface IPointy

{

// YT0obbl caenaTb 3TO CBOMCTBO CBOMCTBOM "TO/IbKO ANA yTeHmns"
//van  "tonbKo pana  3anucn", [O0OCTaTOMHO MNPOCTO  YAANAUTb
// cooTtBeTCcTBYIOWMIA B/1OK set unu get

byte Points { get;}

}

B nmro6om cimydae uHTEepdeiic — 3To He 0oiee YeM MMEHOBAHHBIN
Ha0Op aOCTpaKTHBIX YJICHOB, a 3TO 3HAYMT, 4YTO JIFOOOM Kiacc,
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peanu3yoIui 3TOT HHTEepdEC, JOJDKEH CAMOCTOATEIHHO TTOJTHOCTHIO
ONpeeATh KaXIbli U3 4JIeHOB 3Toro uHrepdeiica. Takum oOpazom,
uHTep(ENChl — 3TO elle OJUH CIOoCcO0 peanu3aluu noauMopdusma B
NPWIOKEHUH: TTOCKOJIBKY B Pa3HbIX KJIacCaX YJIEHBI OJHUX M TEX XK€
uHTepdericoB OyAyT peanr30BaHbl MO-Pa3HOMY, B PE3YJbTATE ATH
KJIacChl OYIyT pearupoBaTh Ha OJTHU U TE€ K€ BBI30BBI I10-CBOEMY.

B kauectBe mpumepa Mbl OyjAeM HCIOJIb30BaTh HMEPAPXHUIO I'EO-
METpUUECKUX (PUTYp, MPOU3BOAHBIX OT 0azoBoro kiacca Shape. Ham
untepdeiic [Pointy — 310 sneMeHTapHbIi HHTEpdECc, BO3BpaIAIOIIHIA
KOJMYECTBO YTJIOB Y T€OMETPHUUICCKON (PUTYPHI.

Kak Mbl yXe BBISICHWIIM, UHTEpPENC — 3TO HAOOp aOCTPAKTHBIX
ywieHoB. Onpnako C# m03BOJIsIET HAM MCIOJIB30BaTh a0CTpPaKTHbHIC
YJICHBl M B OOBIYHOM Ki1acce. Tak 3adem ke BOOOIIEe HYXHBbI WHTEp-
deiichl, eciii Mbl MOXKEM CO3/1aTh HA0Op aOCTpPaKTHBIX METOJIOB, pea-
JU30BaB €ro Kak KJacc, U ClejiaTh ATOT KJacC 0a30BBIM ISl HAIIUX
MOJIb30BATEIbCKUX KJIACCOB?

OtBeT OyAeT MpoCT: Kjacc — 3TO KJacc, a uHTepdeinc — 3To
untepdeiic. B kimaccax moMumMo aOCTPaKTHBIX METOJIOB, CBOMCTB U
COOBITUI OIPENEAIOTCS TaKKe MEePEMEHHbBIC Kiacca U OObIYHBIC (HE
aOCTpaKkTHBIE) METOJIbl, TMOSIBIEHHE KOTOPBIX B UHTepdelice
UCKITFOYEHO.

HNHuTtepdeiic — 3T0 yncTas CHHTaKCHYeCKask KOHCTPYKIIHS, KOTOpast
IpelHa3HaAYeHa TOJBKO Il OmNpeieieHHBIX Ienel. MuaTtepderich
HUKOTJAa HE SBISAIOTCS TUIAMHU JAHHBIX, U B HHUX HE OBbIBacT
peanuzanuii MeToJIoB 1Mo yMmojuyanuto. Kaxnapii wieH uHTepdeiica
(Oynp TO CBOMCTBO HWJM METOJ) AaBTOMATHYECKU CTaHOBUTCS
abctpakTHbIM. KpoMe Toro, B C# HaclieioBaHre OJJHOTO Kjlacca 0osee
4yeM OT ojHoro ©0a3oBoro kiacca (TO €CTh MHOXECTBEHHOE
HacJieJIOBaHUE) 3ampenieHo. B To ke BpeMs peaim3aiusi B Kiacce
Cpa3y HECKOJIbKUX MHTEpP(]EiicoB — 3TO 0OOBIYHOE JETIO0.

Peanunsauua nHtepcenca

Korga B C# kakoil-mu0OO KJacC JOJDKEH PEaIM30BaTh HYKHBIE
HaM uHTepENCchl, Ha3BaHUS OSTHUX HHTEPDENCOB JODKHBI OBIThH
MOMEIIEHBI (Yepe3 3amsaTyl0) TIOCie JBOCTOYHS, CIEAYIOIIero 3a
UMEHEeM »7Toro kjacca. OOpaTuTe BHUMaHHE, YTO HMs 0a30BOTO
KJ1acca BCer/Ia IOJDKHO CTOSATH Mepe UMEHaMHU JIF0ObIX HHTEeP(ElCOoB:
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// Nwboi Knacc moxeT peannsosbiBaTb Ntoboe KoAM4ecTso
// nHTepdeincos, HO OH MMeeT TO/IbKO 0AMH 6a30BbIN Kaacc:

public class Hexagon : Shape, IPointy

{

public Hexagon() { }

public byte Points

{

get { return 6; }

}

}

public class Triangle : Shape, IPointy

{

public Triangle() { }

public byte Points

{

get {return 3;}

}

}

Tenepr u Hexagon, u Triangle, korqa ux 00 3TOM NOMOPOCAT,
NPEJOCTABAT UH(OPMAIIMIO O TOM, CKOJIbKO Yy HUX YyriioB. OOpaTtute
BHMMaHUE, 4YTO BBl HE MOXETE BbIOMpaTh, KaKM€ METOIbl B
uHTepdeiice BaM pean30BbIBaTh, a Kakue — HeT. B kiacce nu0o
JOJKHBI OBITH pean30BaHbl BCE METO/Ibl JAHHOTO MHTEpderica, Tubo
ATOT uHTEp(Ec BOoOIIe HE peaqn3yeTcss — MOJOBUHYATOTO PEIICHUS
OBITH HE MOXET.

Nony4yeHune ccbifnikn Ha uHTepdenc

C# no3BouisieT oOpanaThCs K 4wieHaM HHTep(eiicoB HECKOJIbKUMHU
cnocobamu. IIpeamnonoxkum, 4TO MBI CO37a€M OOBEKT OJHOIO U3
HaIIUX KJIACCOB U HaM HEOOXOIMMO Y3HATh, CKOJIBKO Y HETO yTJIOB.

[TepBoIii cIOCOO — BOCTIOJIH30BATHCS SIBHBIM MPUBEICHUEM THIIOB:

// Monyyaem ccbinky Ha MHTepdelic IPointy, ncnonb3ya ABHoe
// npuBeaeHue TMNOB

Hexagon hex = new Hexagon(“Bill”);

IPointy itfPt = (IPointy)hex;

Console.WriteLine(itfPt.Points);

31



3nech Mbl mojilydaeM ccbUIKy Ha uHTepdeiic [Pointy, siBHO
npuBoJisi o0BeKT kiacca Hexagon k tumy [Pointy. Ecim knacc
Hexagon nognepxuBaet unrepdeiic [Pointy, MbI moyuruM CChUIKY Ha
untepdeiic (y Hac oHa HaszwiBaercs itfPt) m Bce OymeT Xoporo.
OpHako, Korja Mbl TIBITAEMCS MOJYYUTh CCHUIKY Ha HHTEpPEUC myTem
SBHOTO TPUBEICHUSA THUIIOB JUIsi OO0BEKTAa KJiacca, HE TMOAACPKU-
BAIOIIEr0 JIaHHBIM HMHTEpGENC, cUcTeMa TeHEePUPYET MCKIIOYCHUE
InvalidCastException. UToObl u30€xaTh MpPoOJIEM C HCKIIOYEHUEM,
UCKIIIOYCHHUE HY>KHO MEPEXBATHUTh:

// Vcnonb3ys nporpaMmHble cpeAacTsa, Mno3TanHo
// nepexsaTbiBaeM UCKIOYEHNE

Circle c = new Circle(“Lisa”);

IPointy itfPt;

try {

itfPt = (IPointy)c;

Console.WriteLine(itfPt.Points());

}

catch (InvalidCastException e)

{ Console.WriteLine(“OPS! Not pointy..."); }

BTopoii cioco0 nmosiy4uTh CChUIKY Ha UHTEpQElc — UCTI0JIH30BaTh
KJIFOYEBOE CJIOBO as:

// Euie oauH cnocob nonyynTb CCbINKY Ha UHTepdeiic

Hexagon hex2 = new Hexagon(“Peter”);

IPointy itfPt2:

itfPt2 = hex2 as IPointy;

if (itfPt2 !=null)

Console.WriteLine(itfPt2.Points();

else

Console.WrltelLine("OOPS! Not pointy...");

Ecnu npu ucnonb30BaHUM KJIIOYEBOrO CIOBA as MbI MOMNPOOyeM
CO371aTh CCBHUIKY Ha MHTepdeic yepe3 0ObEKT, KOTOPBI ATOT UHTEP-
delic HE MOAEPKUBALT, CChIIIKA OYIeT MPOCTO yCcTaHoBJIeHa B null, u
IIPU 3TOM HUKAKUX HUCKIIOUYCHUN reHepupoBaThCs HE OyIeT.

Tpetuil criocod moylyyeHUs CChUIKM Ha MHTEpQErc — BOCHOJIb-
30BaThCs orepaTopoM is. Ecinm 00beKT He Toaaep KuBacT HHTEPQEC,
yCJI0BHE cTaHET paBHO false:
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// EcTb nn y Teb6a yrnbl?

Triangle t = new Triangle();

if( tis IPointy)

Console.WriteLine( t.Points());

else

Console.WriteLine(“OOPS! Not pointy...”);

Ecnn y Hac mmeercss MacCMB pa3HBIX OOBEKTOB MW HaM
HE0O0X0oauMO OyJeT BBISICHHTh B TIPOIIECCE BBIMOJHEHMS, KaKHe
UMEHHO OOBEKTHI M3 3TOr0 MAacCHBa IOIACPKUBAIOT OIPE/ICICHHBIN
uHTepdeiic, 3TO MOXHO CHAeNaTh JIOOBIM W3 MPHUBEICHHBIX BBIIIC
CII0CO0OB.

Co3pnaHue nepapxumm nutepcencon

B C# onun unTepderic MoxkeT HaciaeaoBaTh apyromy. Kak oObru-
HO, 0a3oBbIi uHTEpdENC onpeenser olllee MOBEACHUE, B TO BpeMs
KaK MPOW3BOJHBIA UHTEpdeEc — 0ojee KOHKPETHOE U crienuduyuec-
koe. [IpocTas uepapxusi uHTEp(PENCOB MOKET BHITIISIACTH CICAYIOIINUM
oOpazom:

// Ba3oBblt UHTEpPdelic

interface IDrawable

{

void Draw();

}

interface IPrintable : IDrawable

{
void Print();

}

interface IMetaFileRender : IPrintable

{

void Render();

Ecim Ham  kjacc  JOJDKEH  MOJOJEPKUBAaTh  MOBEACHHUE,
OTpEeeICHHOE BO BCeX Tpex uHTepdeiicax, To 0a30BBIM JISI HETO
JOJKEH ObITh MHTEp(ENC caMOro HUKHEro YpPOBHS (B HallleM CIy-
yae — IMetaFileRender). Bce meTosbl, onpeneneHubie B nHTEpPericax

33



Oosee BBICOKOTO YpOBHS, OYIyT aBTOMAaTUYECKH BKIIOYEHBI B
MPOU3BOIHBIE UHTEP(DEICHI.

HacnepoBaHue OT HeCKONbKUX 60a30BbIX MHTepcencos

C# nomyckaeT HaclieIOBaHHME Cpa3y OT HECKOJIbKHX O0a30BBIX
unrepdericoB. [Ipu 3ToM emie pa3 3aMeTHM, UYTO MHOXECTBEHHOE
HACJIEIOBAaHUE MEXIYy KiaccaMu (KOTJa OJIMH KJacc SBJISIETCA
POU3BOJHBIM OJHOBPEMEHHO OT HECKOJIbKUX kiaccoB) B C#
3aMpEeIIEHO0 — MHOYKECTBEHHOE HACJEAOBAaHUE Pa3pPEIIACTCS TOJIBKO
st uHTepderico. [IpommtocTpupyeM BO3MOXHOCTH MHOKECTBEH-
HOT'O HacjieoBaHUs UHTep(PelicoB Ha IpuUMepe.

[IpennonoxkuM, 4YTO B HaIIeM PACHOPSIKEHUU €CTh Ha0op
uHTep(ECcoB, MOJICTUPYIONINX MOBEACHUE aBTOMOOWIIS:

interface ICar

{

void Drive(); // exaTb
}
interface IUnderwaterCar
{ void Dive(); } // HblpATb
// 310T nHTepPeic umeet 1BA 6a30BbIX.
interface lJamesBondCar : ICar, IlUnderwaterCar

{

void TurboBoost(); // pa3roHaTtbca

Ecim MBI 3aX0THM €O3[1aTh KJIACC, KOTOPBIM PEAIU3ZYET
untepdeiic [JamesBondCar, Ham npuaercs peanu3oBaTh B HEM BCE
METOJIbI KaXKJA0T0 U3 UHTEP(PEICOB.

public class JamesBondCar : IJamesBondCar

{
public void Drive() { Console.WriteLine("Speeding up..."); }

public void Dive() { Console.WriteLine("Submerging..."); }
public void TurboBoost() { Console.WriteLine("Blast off!"); }

}
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CtaHpapTHble nHTepdeunchl

B 6ubnuoTeky 0a30BbIX KiaccoB .Net BCTPOEHO OOJIbIIIOE KOJIH-
YeCTBO CTaHAApTHBIX MHTepdericoB. s co3maHusi CpaBHUBAEMBIX
o0bekTOoB ucnosbzyeTcsa wuHTepdeiic I[Comparable. Ecnu wmb
peanu3yeM 3TOT CTaHJAApTHBIM HMHTepdeiic I CBOETro Kjacca, TO
CMOEM BOCIOJIb30BaThbCS BCTPOCHHBIM METOJOM COPTUPOBKH JIJIS
MaccuBa 00BEKTOB CBOETO KJIacca.

dopmanbHOE ompeesieHne nHTepdeiica BRITIISIAT CASTYIOIUM
obpazom:

// 3TOT WHTepdeic nossonseT onpeneniatb MecTo 0ObEKTa
// cpean apyrmnx aHanorMyHbiXx 06BHEKTOB

interface IComparable

{

int CompareTo(object 0);

}

[TockonbKy OTOT UHTEpPEUC COCTOUT U3 EIUHCTBEHHOTO
Metoga CompareTo(), Bcsi CyTh 3akKitodaeTcss B TOM, Kak Oyjer
peanu3oBaH 3TOT MeToA. IIpexkae Bcero Mbl JOJKHBI ONPEICIIUTD,
0  3HAUYCHUIO KakOW  BHYTPEHHEH  TMEpEeMEHHON  Oyjer
npou3BOaUThHCA coptupoBka. Jlis tuna Employee, onucanHoro B
nepBoil jJadbopaTopHOM paboTe, camMash MOAXOJsIIas IMEepeMeHHas —
ATO TaOEIbHBIN HOMED.

// Takaa peanusauma metoga CompareTo() no3sonut
// copTupoBaTb 06BEKTbI PabOTHMKOB MO 3HA4YeHUO TabenbHOro
// Homepa — emplD

public class Employee: IComparable

{

private string fullName; // Umsa coTpyaHuKa

private int emplD; // TabenbHbI HOMep

// Peannsaumna IComparable

int IComparable. CompareTo (object o)
{

Employee temp = (Employee)o;

if( this.emplD > temp. emplD)

return 1;
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if(( this.emplD < temp. emplID )
return -1;
else return O;

}
}

Kak Buano u3 storo kozma, meton CompareTo() cpaBHHBaeT
3HaueHne emplD nna Tekymero oObekTa (TOro, Ijs KOTOPOro
BBI3BaH ATOT METOJI) CO 3HadeHuem emplD nans mpuUHHMaeMOro
o0bekTa (TOro 0OBEKTa, KOTOPBIM TEepelaH ATOMY METOIy B
Ka4yeCcTBE BXOJSIETO MmapaMmeTpa). B 3aBUCMMOCTH OT pe3yiabTaToOB
CpaBHCHHUS BBIJACTCI OJHO M3 TpPEX BO3MOXKHBIX 3HAUYCHHM.
3aMeTHM, 94TO MOJXKET BO3BpaAIlaThCs 000 YHMCI0 OOJbINe HYIIA,
€CJIU 3HaUYCHUE MEPEMEHHOM ISl TeKYILIEeTo 00BheKTa OOJIbIIe, YEM Y
IPUHAMAEMOTO.

Tenepp MBI MOXEM CIIOKOWHO IPOU3BOJUTH COPTUPOBKY
MaccuBa 00OBEKTOB.

static void Main()

{

Employee[] otdel = new Employee[4];

otdel[0] = new Manager("Chuckiy H.", 1020, 19000.0f, 34);

otdel[1] = new Manager(“Petrov Petr A.”, 1002, 14000.0f, 40);

otdel[2] = new SalesPerson(“lvanov A.”, 2101, 16500.0f, 2400);

otdel[3] = new SalesPerson(“Elin Al.”, 2002, 13300.0f, 3600);

// ncnonb3yem Bo3moxkHocTn IComparable

Array.Sort(otdel);

}

Kpome IComparable, Ha mnpakTuke HauboJiee 4acTo
UCIIOJIb3YIOTCA cTaHjaapTHeie wuHTepdericel [Enumerable — nmis
co3maHus mnepeuncauMbix 00bekToB, ICloneable — mist rmy6okoro
KONUPOBaHUS 00BbEeKTOB. HailTu mojapoOHyr0 uHpopMaluio 00 ux
peanu3anuu Bel MokeTe Ha caiite MSDN wnu B kaure [1].
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Konnekuunu

IInardhopma .NET Framework mnpenoctaBisieT KpoMe€ MacCCHBOB
elle U CHelNUaTM3UPOBaHHBIE KJIACCHI ISl XpaHEHUS W HM3BIICUCHUS
JAHHBIX. DTH KJIacChl 00ECIIEYMBAIOT MOJJEPKKY CTEKOB, OouepeseH,
COUCKOB H  XdII-Tabiuil. BONBIIMHCTBO  KJIACCOB  KOJUICKIIMMA
peaTu3yloT OJIMHAKOBbIE WHTEpP(DENCHh, U 3TU HHTEPPEHUCHl MOTYT
HAcJeAOBaThCA IS CO3JaHUA  HOBBIX  KJIACCOB  KOJUICKIIUH,
COOTBETCTBYIOIIUM 0o0Jiee CHEIUATU3UPOBAHHBIM TOTPEOHOCTSIM B
XpaHeHUu AaHHBIX. Kilacchl KOMUIEKIMN 3a/1aHbl KaK 4acTh MPOCTPaH-
ctBa umeH System.Collections. BoJBIIMHCTBO KJIAaCCOB KOJIIEKIUN
aBisitoTCs Tipou3BoaHbIMU OT uHTEpdeiicoB [Collection, IComparer,
[Enumerable, IList, IDictionary u IDictionaryEnumerator.

Haunbosee 4YacTo Ha TNPaKTUKE HCMOJb3YIOTCS CIECAYIOIIUE
KJIACChI KOJUICKIIUN:

ArrayList JInHaMU4YeCKM U3MEHSIOIUNA CBOM pa3Mep MacCUB
0OBEKTOB.

Hashtable  IIpeacrtaBisier HaOOp B3aMMOCBSI3aHHBIX KIIIOYEH W
3HAUYCHHM, OCHOBAHHBIX Ha X3III-KOJI€ KJII0Ya.

Queue CrangapTHas odepenb, PEaJu30BaHHAS 0 NPUHLHILY
FIFO (first-in-first-out, «mepBbIM TMpHIIIE], TEPBHIM
yIem»).

Sorted List Iloxo Ha clioBaph, OHAKO K JIEMEHTAM MOXKHO TaKke
00paTUTHCS MO UX MOPAIKOBOMY HOMEPY (MHIIEKCY).
Stack Crek, peaninzoBannbii 1o npuHuuny LIFO (last-in-first-
out, «IOCICAHUM  TIPUIIENT, TEPBBIM  YIIEI»),
o0ecreunBarOMMUi BO3MOKHOCTH TIO TPOTAIKUBAHHIO
JAHHBIX B CTEK, BBITAJKUBAHUIO JAHHBIX M3 CTE€Ka U
CUMTHIBAaHHUIO JIAHHBIX.
Junamuyeckuit MaccuB ArraylList oueHb yJ100€H B PUMEHECHUH,
TaK KakK MO3BOJISIET BKJIKOYATh MPOU3BOJIBHOE YHUCIIO 3JIEMEHTOB JIF000-
ro TUMa U XPaHUT BCE JIEMEHTHI KaK OOBEKThI HanboJIee 0011Iero Tumna
System.Object. Ho npu stoMm ArrayList He oOecreunBaeT TUIOBYIO
O0e3onacHOCTh. Eciii mo ommOKe B KOJUIEKIUIO DIEMEHTOB OJHOTO
TAMAa Mbl J00ABUM DJK3EMIUISIp JPyroro, TO OIMOKa OyAeT
OOHapyeHa TOJIbKO BO BPEMS BBITIOJIHEHUS, TIPHU TOMbBITKE BBHI3BATH
HECYIIECTBYIOIIUIM MeToZl. BbIXogoM B 3TOM cilydae SIBISETCS
HWCIOJIb30BaHue 0000IIEHHBIX KOJUIEKIIUHN.
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O600LeHHble Konnekummn

O0001IeHHBIE KJIACCHI KOJUIEKIIMN 00ECIEeUrBAaIOT MOBBIIIEHHYIO
6e3omacHOCTh TUNa. VX omucaHue COACp>KUTCS B IPOCTPAHCTBE UMEH
System.Collections.Generic. 9To MpOCTPaHCTBO UMEH COACPKUT MHO-
KECTBO KJIACCOB M MHTEP(ENCOB, MO3BOISAIONINX TOMENIATh 3JIEMEHTHI
B pa3JIMYHbIE KOHTEUHEPHI, 4 UMEHHO:

List<T> Coucok »2ieMeHTOB THmna 1 ¢ JUHAMHYECKHA
MU3MEHSIEMBIM Pa3MEPOM.

Dictionary <K,V> O06001IeHHas KOJUISKIUS TTap UMsi/3HaUYCHHUE.

Queue<T> OO6o0meHHas ouepeb 2JIeMEeHTOB Tuma T.

SortedDictionary <K,V> O606mmennas peanuzanus COPTHPOBAHHOTO
MHO’KECTBa Nap MMsi/3HauYCHUE.

Stack<T> OO0600IIEHHBIH CTEK 3JIEMEHTOB TuTa T.

LinkedList<T> O06o001eHHas peanu3aius ABYCBSI3HOIO CIUCKA.

O0001IeHHBIE KJIACCHI SIBIAIOTCS O0BEKTaMH, MaMATh JJIS KOTO-
PBIX BBIJICTIACTCS B Ky4e, MO3TOMY OHH JOJDKHBI CO3/IaBaThCS C TTIOMO-
IIBI0 OTMEpaTopa NEW ¢ HEOOXOAUMBIMU apryMEHTaMU KOHCTPYKTODA.
Kpome Toro, Jjisi HUX HY>KHO yKaszaThb TUI (THUIIbI), KOTOPBIM OyJleT
MOJCTaBJICH B TmapameTp (mapameTpbl) 0O0O0OIIEHHOTO KJjacca.
[ToaTOMy €ciii MBI XOTHM CO3J1aTh CITUCOK IEJIOYUCICHHBIX 3HAYCHUM
U COUCOK 00BEKTOB Kiacca Employee, TO cOOTBeTCTByIOMMI KOA
OyJIeT BBITIISAIETh TaK:

static void Main(string[] args)

{

// co3paem cnucok, cogeprKalinii LLeIoYmc/ieHHble 3HaYeHus

List<int> mylnts = new List<int>();

// nomelL,aem B CUCOK 3N1€MEeHTbI

mylnts.Add(5);

intx=10;

mylInts.Add(x);

// co3paem cnucok, cogepralmnii o6bekTbl Employee

List<Employee> otdel = new List<Employee>();

otdel.Add( new Manager());

otdel. Add( new SalesPerson());

Console.Writeline(“B otaene pabotaet {0} ntoaein”, otdel.count);

}
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MBI MOXeM co34aBaTh COOCTBEHHBIE OOOOIIEHHBIE METOJbI,
CTPYKTYpBI, KJacchl, uHTepdericol. KitoueBoe cioBo where, crosiiee
nocJie onucanus o000ImeHHOro MeToa (kiacca, nHTepderica), 3aaaet
orpanndeHue Ha mapameTp tuna T. T MoXeT OBbITh TOJIBKO 3HAYMMBIM
TAIIOM WJIHA HUMETh B KadecTBE 0a30BOTO KaKOH-TO OIpe/eiICHHBIHN
kimacc. [lompoOHee O BO3MOXKHBIX 3HAUCHHUSAX IS OTPaHUYCHUM
cM. [1]. [IpuBeieM HECKOJIBKO MPUMEPOB.

// 9TOT meTopn, ocywecTBnser obMeH 3Ha4YeHUN ABYX 3HAUYMMbIX
// TMnos

public static void Swap<T>(ref T a, ref T b) where T : struct

{

Console.WriteLine("You sent the Swap() method a {0}",
typeof(T));

T temp;

temp = a;

a=b;

b =temp;

}

Huxe npuseneH npumep 000011I€HHON CTPYKTYPHI.

public struct Point<T>

{

// 0606UEeHHble NONA AAHHbIX

private T xPos;

private T yPos;

// KOHCTpYKTOpP

public Point(T xVal, T yVal)

{

xPos = xVal,;

yPos = yVal;

}

// O6obLeHHble cBOUCTBA
public T X

{

get { return xPos; }
set { xPos = value; }

}
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publicTY

{

get { return yPos; }
set { yPos = value; }

}
public override string ToString()

{
return string.Format("[{0}, {1}]", xPos, yPos);
}
}

Haxkonen, paccMoTpum Tmpumep 00001IeHHOTO uHTepdeiica u
KJIacca, KOTOPBI ATOT UHTEp(dEC pean3yeT.
public interface IBinaryOperations<T>

{
T Add(T argl, T arg2);
T Subtract(T argl, T arg2);
T Multiply(T argl, T arg2);
T Divide(T argl, T arg2);
}
public class BasicMath : IBinaryOperations<int>
{

public BasicMath() {}
// |BinaryOperations<int> Members

public int Add(int argl, int arg2)
{return argl + arg2; }

public int Subtract(int argl, int arg2)
{return argl —arg2; }

public int Multiply(int argl, int arg2)
{return argl * arg2; }

public int Divide(int argl, int arg2)
{return argl / arg2;}
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KoHmposnbHbIe 80rnpochbli

1. Haiite onpenenenue uurepdeiica. s kakux menei mpuMeHs-
10TCSI UHTEpEnChI?

2. Kak MOXHO MOJy4uTh CChUIKY Ha HHTepdeiic? IlpuBegute
PUMEPHI.

3. B yeM ocobeHHOCTh uepapxuil uaTepdeiicon?

4. Kakue crangaptHbie uHTepdeiicsl Bbl 3Haere? IlpuBeaute
IPUMEPHI UX PEATU3ALUU.

5. OObsICHUTE CXOJCTBA M PA3JIMUMS KJIACCOB KOJUICKIMN H
000O0IIEHHBIX KOJIIEKITUH.

6. [IpuBenute npuMepbl 000OIIEHHBIX CTPYKTYP JaHHBIX.

7.YemM OTIAMYAETCs CHUHTAKCUC WHTepderica OT CHUHTAKCHCA
a0CTpaKTHOro Kiacca?

8. Kakue o00bekThl si3bika C# MOryT OBbITh YJI€HAMU HHTEP-
deiicon?

9. KakuM KOJHMYECTBOM KJACCOB MOXET OBbITh peain30BaH
uHtepderic?

10. Moker M KJIacC  pealn30BbIBATH  MHO>KECTBCHHBIC
uHtepdencor?

11. Kakoit MmoaudukaTop J0CTyNa COOTBETCTBYET HHTEepPericy?

12. [lpuBeaute cuHTakcuc wuHTepdeiica B oOmeM BHJE.
[IpowmtocTpupyiite ero pparMeHTOM MporpaMmsl Ha si3bike C#.

13. Bo3amoxHO 71 HaclienoBanue HHTEphencon?

14. Hackonbko ~ CHHTAKCHC  HAcJeJOBaHWS  HHTEp(ercoB
OTJIMYAETCSI OT CUHTAKCHCA HACIIEIOBAHUS KI1aCcCOB?

3apaHua gna nabopartopHou paboTthl 4

1. Insa pa3paboranHoit Bamu B nmabopaTtopHoil padote 1 umepap-
XUU KJIaccoB 100aBUTH peanuzanuio uHtepdeiica Icomparable u ot-
COPTHPOBATh MacCHB OOBEKTOB 0a30BOT0O Kjacca.

2. 3 ob6bekToB Barel nepapxuu KiIacCcoB CO37aTh KOJUICKIIUIO
(ArrayList, ouepenp, CTEK WM CHUCOK — MO BapvaHTaM) M MpoJe-
MOHCTPUPOBATh METOJABI pabOTHI ¢ 3TOM KOJUJIEKIMEeH (BCTaBKa 23Jie-
MEHTOB, y/IaJICHUE, TOUCK U T. 11.).

3. Co3pgaiite 0000IICHHBIN KJIAacC CIHCKA, ABYCBSI3HOTO CIHMCKA U
T. 1. — mo BapuaHtam (SortedDictionary<K,V>, List<T>, Linked-
List<T>, Stack<T>, Queue<T>), KOTOpBIii cCMOKET pabOTaTh TOJBKO C
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00BbEKTaMH, UMEIOIIUMU B Ka4eCcTBE 0a30BOT0 Kjacc, pa3pabOoTaHHBIN
Bamu B nmabopatopHoii pabotre 1. B 00001IeHHOM Kiacce I0JIKHbI
OBbITH CJICNYIOIIME METOABl: TIeYaTH BCEro CIHHCKa, Jo00aBie-
HUS/MCKITIOUYCHHS DJIEMECHTOB, IIPOBEPKH CYIIECTBOBAHUS JJICMCHTA B
CIIUCKE, OUMCTKH CIMCKa, COPTUPOBKHU (E€CJIH 3TO BO3MOKHO).

JNabopaTtopHasi pabota 5
3HakoMcTBO ¢ .Net coopkamum

Llenv pabomwl: uccnenoBaTh KIIOYEBBIC JI€TATU CO3JaHUs, pas-
BEpPTHIBaHUS U HACTPOIKH .Net cOOpoK.

Heobxodumbie meopemu4yecKkue ceeO0eHusi

Coopkun. Yrunura ildasm.exe

[IpunoxeHue Bceraa COCTOMT M3 OJHOM uiau Oojiee COOPOK.
COopka — 9T0 (yHKUMOHaIbHAS €IMHUIIA, HUMEIOIIAs BEPCHUIO U
onucaHue, KOTOPYI MOHO MCIIOJIb30BaTh B APYTUX MPUIOKEHUIX. B
caMOM IPOCTOM ciiydae, cOOpKa — 3TO MPUIOKEHUE, KOTOPOE COCTOUT
U3 OJTHOTO (PYHKIIMOHAJILHOTO MOAYJIS — Kitacca. B OoibIIMHCTBE CITy-
4aeB B MPUJIOKEHUH MOXET OBITh HECKOJBKO COOpPOK, U KaxKjas
MOET UMETh CBOU BcrioMorartenbHble (aiibl. [Ipu BeIMOIHEHUH BCE
COOpPKM TIPUIIOKEHHS JOJDKHBI CYIIECTBOBATh U K HUM JIOJDKEH OBITH
OTKpBIT nocTyn. Kaxknas cOopka nomkHa ObITh HE3aBUCUMOM. Y JIro-
001 COOpKHM €CTh MEeTaJaHHbIC, KOTOPHIC OMUCHIBAIOT COOPKY M COMACP-
xat Bepcuto. ComepkuMoe COOPKH MOXKHO MPOCMOTPETH, 3aIlyCTHB
mu3zaccemoOnep «Microsoft Intermediate Language Disassembler»
(ildasm.exe).

YacTHble cOopku

[IporpaMmpl, KOTOpbIC HAMKUCAHBI Ha S3bIKAX, MOACPKUBAEMBIX
onbmmorexkoii .NET Framework, m Ha C# B 49aCTHOCTH, KOMIIMIHU-
pytorcs B ko MSIL, kotopeie 3atem cpega CLR (Common Language
Runtime) nmpeoOpasyeT B MaIlIMHHBIN KO/,

YacTHble COOpPKH OTBEYAIOT TEM K€ TPEeOOBAHUSAM, YTO U OOBIU-
HbIC, HO TpEIHa3HAYEHbl OHH JJISI MCIOJIH30BAHHS TOJIBKO B OJHOM
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NPUIOKEHUH W, KaK MPaBHIIO, JIEKAT B TOW K€ MaIKe, 4TO H
UCIIOJIB3YIOIIEE UX MpUiIoKeHne. YacTHas cOOpKa MOKET HAXOIUThCS
HE TOJIBKO B KOPHEBOM IANKE, HO U BO BJIOKEHHBIX MAIKaX KOPHEBOTO
karasiora. [IpusoxkeHue ccblIaeTcs Ha YacTHYIO COOpPKY IO €€ 4acT-
HOMY UMEHH, KOTOpO€E conepxkutcs B MeraganHbiX. Korma cpega CLR
UIIET YacTHYI0 COOpKY JJIsi MPUMEHEHHUS, OHA MCIOJIb3yeT YacTHOE
UM COOPKH J1JI TIOUCKA, TPUYEM TTOMCK OCYIIECTBIISIETCS B KOPHEBOM
KAaTaJjore U JTIOYEPHUX MOJAKATAIOTaX.

COopKK Co CTPOrMM NMEHEM

OObIuHBIE COOPKH MOTYT OBITh 0€3 TpyJda ACKOMIIMJIUPOBAHBI, U
KOJl B HUX MOXET OBITh MOBTOPHO MCIIOIb30BaH. {11 KOMMEPUECKUX
NPWIOKEHU 3TO HemomycTuMo. COOpKH, MOAMUCAHHBIE CTPOTHUM
MMEHEM, IIO3BOJISIIOT OOECIEeUUTh OE€30MacHOCTb, 3allUTy Koja,
00JIETYUTh MPUMEHEHUE UX B HECKOJBKUX MPHUIIOKEHUSIX, a TAKKE
YIPaBIsATh BEPCUOHHOCTHIO COOpOK. CTporoe ums sIBJASETCS YHUKAIb-
HbIM 0003HaueHuEeM cOOpku. OHO rapaHTUPYET HEBO3MOKHOCTD 3aMe-
HBI BaIei COOpKHU JPyToil.

Ctporoe umsi cOOpKHM BKJIFOHAET B ce0s1 yacTHOE MMs COOpKH, e¢
BEPCUIO, OTKPBITHIA KIIHOY JJIsI KIMEHTCKOrO MPWJIOXKEHUS U Iudpo-
BYIO moanuck 0e3onacHoctu. Eciu cOopka Oblia JoKalnu30BaHa, TO B
HEE TaK)Ke BOMIET ONMUCAHUE KYIbTYPbl JTOKATU3ALIMH.

[Ipu koMmnOwisiiuu COOPKM JaHHBIE O HEHW MOMEIAIOTCS B
3amuPOBAHHBIN (haiisl, KJII0Y KOTOPOro U MPEACTaBIsAeT co00i 1ud-
pPOBYI0 TOANKUCH. OTKPBITHINA KJIIOU XPAHUTCSI B ATOM ke aiine, u ¢
€ro MOMOIIbI0 KJIMEHTCKOE MPWIOKEHUE paciiudpoBbIBaeT UPPO-
BYIO0 noAnuchk. CTporoe uMsi COOPKU rapaHTUPYET €€ YHUKAIBbHOCTh U
3aIUTY OT IEKOMIUJISIIUU.

COopka co CTpOruM MMEHEM JI0JKHA CChIIAThCS TOJIBKO Ha cOOp-
Ky co cTtporuMm uMeHem. Korga mbl ucnonszyem cOOpKy, MOAMMCAH-
HYI0 CTPOTMM HMMEHEM, MbI HaJ€eMCs MOJYyYUTh BCE MPEUMYILIECTBA
noAnucaHHbIX cOopok. Ecnu ke moanucanHas cOOpKa cchbllaeTcsa Ha
YaCTHYIO, TO B MEPBYIO OYEPEAb IOJ Yrpo3y CTaBUTCA KOH(PUIECH-
IUAJILHOCTD MPUJIOKEHUS, KpOME TOT0, BO3MOXKEH KOH(PIUKT BEpPCUI
YaCTHBIX COOpOK. B 00OBIYHOI )KM3HU 3TO TOXOXKE HA UCIIOJIb30BAHUE
OAHKOBCKOTO XpaHWIHINA ¢ OpOHUPOBAHHBIMU CTEHAMHU U JIBEPAMH,
HO CJIA0BIMU OKHAMH.
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COopka co CTpOTMM MMEHEM MOKET pacrojiaraThCsi B JIHOOBIX
MeCTaX — KOPHEBOM Namke MpUIIOKEHHs, TPOU3BOJILHOM Marke JIo-
KaJIbHOTO WJIM YAJICHHOTO KOMITbIOTEpOB, B IHTEpHETE.

OpnHu U Te %e COOPKH MOTYT OBITh MCHOJIb30BAHBI B HECKOIBKHUX
npuioKeHusX. M0oKHO He TyOnupoBaTh 3TU COOPKH, a pa3MECTUTh UX
B Tak HazeiBaeMoMm Tiob6ambHOM KDOIllle cOopok (Global Assembly
Cache) — nenTpann3zoBaHHOM XpaHWIHIEe cOOpok. B pesynbrare
MOJIy4aeTcsl 3HAUUTENbHBIM BBIUTPHIII B pa3Mmepe MpuioxkeHus. B
GAC MOXeT XpaHHUThCS HECKOJIBKO BEpPCHUU OJHOW COOpPKH, U OH
MOXeET ynpaBisiTh uMu. Ecnu coopky pasmectuiu B GAC, TOo oHa
aBTOMATUYECKU CTAHOBUTCA NYOIMYHOM — JOCTYNHOM JpPYruM
npwioxkenusiM. Eciu, HanpoTuB, UCTIONB30BaHHUE MOITMCAHHON COOp-
KA JIPYTUMH TPWIOKEHUSIMHU HE TPeOyeTcsl — TOCTAaTOYHO IMOMECTHTh
€€ B KOPHEBYIO MANKy MPUII0KEHUS.

[TpunoxeHue, UCMONB3YIOUIEE CTPOTYI0 COOPKY, COACPKUT HH-
dbopmainio o ee CTporoM UMEHH U Bepcuu. B pesynbprate qocturaeTcs
HEBO3MOXHOCTh TMOJMEHbI COOPKM B KOPHEBOM Mamnke MPUIOKEHUS:
€CJIM MPOCTO 3aMEHUTh COOpKy Ha Oojiee HOBYIO, MPHUIIOKECHHE HE
OyJleT 3ammycKaThCs, MMOCKOJbKY CTPOroe uMs U Bepcusi cOOpoK OyyT
OTIUYATHCS.

Co3paHue c60pKU CO CTPOrMM UMEHEeM

Coznanue cOOpPKM CO CTPOTUM HMMEHEM CBOJUTCS K CO3JaHUIO
3aKpBITOTO KJItOYa i mudpoBaHus X31I-Koja cOopku. s 3Toro
UCIIOJIb3YETCA YTUJIUTA Sn.eXe, KOTopas 3alycKaeTcs M3 KOMaHJIHOU
cTpoku. /{751 co3manus 3aKpbITOrO KIt04Ya BBOJUM KOMAHY:

sn.exe— k "lyTb K nanke Ana coxpaHeHuAa Kawo4va\HassaHue
Kntoya.snk"

[Tocime TOro Kak 3aKpBITBIM KJIIOU CO3JIaH, HEOOXOJAMMO MPUKpPE-
IUTh €T0 K npuioxxeHuto. B okne Solution Explorer mpoekTa aBaxk bl
menkaeM Ha (daitne Assemblylnfo.cs. Ecnu atpubyTt [assembly:
AssemblyKeyFile("")] comepXuT myTh K 3aKpbITOMY KIHOYY, KOM-
MUJIATOP HCIOJB3yeT €ro s mudpoBaHus AaHHBIX. Takxke ¢
noMoIIpl0 aTpuOyTta [assembly] MOXHO yka3aThb BepcHiO COOpKH,
HACTPOMKHU KYJBTYPHI U APYTHE MapaMeTpbl. [ JaBHOE PEUMYIIECTBO
UCIIOJIb30BaHUSI COOPOK, MOJMUCAHHBIX CTPOTMM HMEHEM, — 3alluTa
WX OT JICKOMITWJISIITUY.
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Co3narh K104 U MOJNUCATh COOPKY MOXHO HEMOCPEACTBEHHO B
cpene pazpaborku MS Visual Studio. /linst aToro B okHe Solution
Explorer mpoekTa ImienkaeM mpaBOd KHOMKOW MBIIIM Ha HUMEHU
npoekta U BeIOMpaem Properties — Signing. B mosiBuBIIEMCs OKHe
yKa3biBaeM (hailn Kiaoua WM HEOOXOAUMOCTh €ro TeHEpaluu Hu
MOAIMCHIBAEM COOPKY.

Nmo6anbHbin K3LWI cb6opok GAC (Global Assembly
Cache). YTunura gacutil.exe

I'moGaneueiii KOOI cbopok GAC — 3T0 XpaHuiuie COOPOK,
OJTHOBPEMEHHO HCIIOJIb3yEMbIX HECKOIbKHUMH MPUIOKCHUIMU. Takue
coopku HazbiBatoTcs myonuuHbIMU. GAC MOXeT cojepxarh B cede
HECKOJIBKO COOpPOK, OTJIMYAIOIIUXCS IPYT OT JApyra TOJbKO BEpPCHUEH.
Ha Bamem kommbtorepe GAC  HaxoguTcss B Kartaliore
C:\WINDOWS\assembly. Bce coOopku, Haxomsmmuecs B GAC,
MOJAMHUCAaHbl CTPOTMM HMMEHEM — TMpU YyCTAaHOBKE COOpKU cperda
Common Language Runtime npoBepsieT cOOpKy Ha YHHKaJIbHOCTb U
CPaBHMBAET €€ C IPYTUMH, YK€ UMEIOIIUMUCS COOPKAMH.

YropaBnsath  TJOOQIBHBIM  XPAHWIMILIEM  COOPOK  MOXHO
HECKOJIbKUMHU criocobamu. [lepBblid cmocod — ¢ MOMOUIBIO YTHIINATHI
gacutil.exe, koTopas 3amyckKaeTcsi M3 KOMaHJIHOW cTpoku Visual
Studio.NET. 13 Bcex KOMaH]1 yTUJIUTBI HAC UHTEPECYIOT BCErO TPHU:

/1 unu — 1: ycranoBka coopku B GAC;

/1 unu — 1: BBIBOJI CIIUCKA YCTAHOBJIEHHBIX COOPOK;

/u UM — U: yJ1aJieHue COOPKH.

bosmee  mupokue  BO3MOXKHOCTH  YIpaBJICHUS  COOpKaMu
npenocrasisgeT koHcoiab MMC (Microsoft Management Console).

HacTtpowuka coopok

.Net npuiioKeHns MOKHO Pa3BepThIBATH MPOCTHIM KOIMMMPOBAHUEM
BCEX HEOOXOIUMBIX COOPOK B OJHY MalKy Ha KECTKOM JIHCKE, HO Ha
MPaKTUKE OOBIYHO BBIACISAIOTCSA OTNIENbHbBIC MOJKATAJIOTH JIJIsi CBSA3aH-
HOTO COACP)KUMOT0, Hanpumep, oudauotek. B ¢aiinax kondurypammm
NET Mo0xkHO yka3zaTh IOJIKAaTajaord, B KOTOPBIX Cpela BBIIOJIHECHUS
OyJleT UCKaTh YaCTHbIE COOPKU MPH 3amycKe npuiiokeHus. s Bcras-
KM B MPOEKT KOHPUTYpAMOHHOTO (pailiia HEOOXOJUMO BBIOJIHUTH
koMmanny Project — Add New Item — Application Configuration File.
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daiin kKoHGUTYpaIlUU T0KEH HAUMHATHCSI C KOPHEBOTO AJIEMEHTa
moJ Ha3BaHueMm <configuration™>. BioXeHHBIM 3JIeMEeHT <runtime>
MOXET 3ajiaBaTh 3jIeMeHT <assemblyBinding>, BHyTpu kKoTOporo B
aTpuOyTe <privatePath> u yka3piBaeTcsi HY>KHBIM MMOJIKATAJIOT C 4acT-
HOM cOOpKo#l (ecau BaM HEOOXOJIHWMO YKa3aTh HECKOJIBKO ITOJIKa-
TaJOr0OB, TO OHU MEPEUUCIIAIOTCS Yepe3 TOUKY C 3amsiToil). 3aMeTuM,
yTo aTpuOyT <privatePath> coyxuT 175 onpeneneHus MoaKaTaaoroB
OTHOCUTEJIBHO KaTajora NpwioKeHus. Eciu BBl XOTHTE YKasaTh
KaTaJIor BHE KaTajora MpuoXeHUs, TO BaM HEOOXOJMMO HCIOJIb30-
BaTh AyieMeHT <codeBase>.

[IpeamnonoxuM, 4TO0 Mbl XOTUM Pa3MECTUTh YacTHbIE COOpPKH B
nojakaranore MyLibraries npunoxxenus. Torna dain KoHGUTYpaluu
MO>KET BBITJISAICTh TaK:

<configuration>

<runtime>
<assemblyBinding xmlns="urn:schemas-
microsoft-com:asm.vl">
<probing privatePath="MyLibraries"/>
</assemblyBinding>
</runtime>
</configuration>

KoHmponbHbIe eornpochki

1. Uto Takoe cOopka?

2. B ueM paznuuue Mex1y YaCTHBIMU M OOIIMMU cOOpKamu?
3. Kak moiy4uth COOpKY CO CTPOTUM UMEHEM?

4. KakoBo HazHauenue GAC ?

5. Kak HacTpouTh cOOpKY?

3apaHua gna nabopartopHoun padoTbl 5

1. Co3pgaliTe u3 Kjacca, ONPEACIICHHOTO B JabOpaTOpHOU
padorte 1, oubnuoreky (coopky). Iloanummure ee.

2. Co3naiiTe mpuiiokKeHUe, KOTopoe OyAeT MCIojih30BaTh Barry
coopky. HactpoiiTe ee ¢ momoIibo KoHPUTYypaloHHoTO (aiina.
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ITabopaTopHasa paboTa 6. leneraTbl U COObLITUA

Llenv pabomei: MO3HAKOMUTHCS C BOMPOCAMH CO3JaHUS Jeyera-
TOB U MaHUITYJUPOBAHUS UMH, UCCIEIOBATH KIIOUEBOE CIIOBO event,
KOTOPOE YIPOILAeT paboTy ¢ Jejeraramu.

Heobxodumbie meopemu4yecKkue ceeleHus

HeneraTsbl

Jlenerat — 3T0 OOBEKT, UMEIONIMN CChUIKY Ha meToh. [lenmerar
MO3BOJIIET BHIOpPATh BBI3BIBAEMBIM METOJ BO BpPEMS BBIMOJHEHUS
nporpamMbl. DakTUYECKW 3HAYEHUE JeJieraTa — 3TO aJpec o01acTu
NaMsITH, TI€ HAXOJAUTCSA TOYKa BX0Ja METOJIa.

Jlenerat mo3BOJIAET yKa3aTh B KOJI€ MPOrpaMMbl BBI30B METOJA,
HO (PaKTUYECKHU BBI3bIBAEMBI METOJ| ONPEEIsAeTCA BO BpeMsi pabOThI
MPOTPaMMBI, @ HE BO BPEMsI KOMITUJIUPOBAHUSL.

Jlenerat oOBsABISAETCS ¢ TOMOIIBIO KITFOUEBOTO cioBa delegate, 3a
KOTOPBIM YKa3bIBAE€TCSI THUI BO3BPAIIAEMOT0 3HAUYCHMS, UMs JieJerarTa
U CIIMCOK MapaMeTpPOB BbI3bIBAEMBIX METOJIOB. [Ipumepnl 00bsBICHUSA
KJIACCOB JIEJIEraToB:

delegate int ClassDelegate(int key);

delegate void XXX(int intKey, float fKey);

XapakTepHOU OCOOEHHOCTBHIO JielieraTa SBJISIETCS BO3MOYKHOCTH
€ro HCIOJIb30BaHUS JJIsI BbI30Ba JIOOOrO METOJa, KOTOPBIN
COOTBETCTBYET CHUTHAType Jejierara. OTO J1ae€T BO3MOXHOCTH
ONpPEACIUTh BO BPEMs BBIIIOJIHEHUS] MPOTPaMMbl, KAKOW M3 METOJIOB
JIOJDKEH OBITh BbI3BaH. BBI3BIBAEMBIN METO] MOXET OBITh METOJIOM
AK3EMILIApPA, ACCOLMHUPOBAHHBIM C OOBEKTOM, JHUOO CTAaTUYECKUM
METOJIOM, aCCOLIMMPOBAHHBIM C KJAacCOM. MeToJ MOXXHO BBI3BATh
TOJILKO TOTJIa, KOT/Ia €ro CUrHaTypa (TUIl BO3BpAIla€MOro 3HAYEHUS,
Ha0Op mapaMeTpoB) COOTBETCTBYET CUTHATYPE JieJierara.

[Ipumep oOOBsABICHUS U TPUMEHEHHS JiefieraTa Mpe/ICTaBJICH
HIKE.

// [OaHHbIn peneraT MOXeT yKasbiBaTb Ha /Abol meToa,
// NnpyHMMatOLWMIA ABa LEeNbIX YACAA U BO3BPALLAIOLLNIA LLeNoe YUCNo

public delegate int BinaryOp(int x, int y);
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// ITOT Knacc coaep*KnT meToabl, Ha KOTopble byaeT yKasbiBaTb
// BinaryOp

public class SimpleMath

{

public int Add(int x, int y)

{returnx +vy;}

public int Subtract(int x, int y)

{returnx—-vy;}

public static int SquareNumber(int a)

{returna * a; }

}

class Program

{

static void Main(string[] args)

{

Console.WriteLine("***** Simple Delegate Example *****\n");
// Co3paanm aksemnnsap aenerata BinaryOp, yKa3biBatoLWni
// Ha meTog, SimpleMath.Add()

SimpleMath m = new SimpleMath();

BinaryOp b = new BinaryOp(m.Add);

// BbizoBem meTtoz Add(), ucnonbsya generat
Console.WriteLine("\n10 + 10 is {0}", b(10, 10));

// OTOT KoA, ABNSeTCA OWMNBOYHbIM:

// BinaryOp b = new BinaryOp(m.SquareNumber);
Console.ReadLine();

}
}

MHoroanpeCHOCTb gerneratoB

MHOroaIpecHOCT — 3TO CIIOCOOHOCTH Jejierata XpaHUTh He-
CKOJIBKO CCHUIOK Ha Pa3JIWYHbIC METOJIBI, YTO TIO3BOJISICT IIPH BBHI30BE
nejeraTa MHALMMUPOBATh ATy IEMOYKYy METOAOB. [l cosmanus 1ie-
MIOYKH METOJIOB HEOOXOIMMO CO37aTh IK3EMILIAp JieieraTa u, Mojab3y-
SICh omepaTropaMu + WM +=, M00aBIAT, METOABI K Ilemouke. Jlms
yAaJICHUS METOAa U3 MEMOYKHA HCIIOIB3YETCs OTiepaTop — Wiln -=.

delegate void Del(string s);

48



class TestClass

{

static void Hello(string s)

{
System.Console.WriteLine(" Hello, {0}!", s);

}
static void Goodbye(string s)

{
System.Console.WritelLine(" Goodbye, {0}!", s);

}

static void Main()

{

Del a, b, ¢, d;

// Denerat a yKa3biBaeT Ha meTtog, Hello:

a = Hello;

// DeneraT b xpaHuT ccbiNKy Ha meToa, Goodbye:

b = Goodbye;

// DeneraT c XpaHUT CCbINKM Ha 06a meToAa:
c=a+b;

// DeneraT d XxpaHUT CCbINKY TONbKO Ha meToa Goodbye:
d=c-a;

System.Console.WriteLine("Invoking delegate a:");
a("A");

System.Console.WriteLine("Invoking delegate b:");
b("B");

System.Console.WriteLine("Invoking delegate c:");
c("C");

System.Console.WriteLine("Invoking delegate d:");
d("D");

}

}

/* Output:

Invoking delegate a: Hello, A!

Invoking delegate b: Goodbye, B!

Invoking delegate c: Hello, C! Goodbye, C!
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Invoking delegate d: Goodbye, D!
*/
CoObITuA

Jleneratbl mpencTaBisIlOT COOOM JOBOJBHO HWHTEPECHBIE KOH-
CTPYKIIMM B TOM IUIaHE, YTO MO3BOJISIOT JBYM OOBEKTaM B MaMATH
y4acTBOBATh B JIBYCTOPOHHEM auajore. Tak Kak ClIOCOOHOCTh OJTHOTO
o0OBbeKTa BBI3BIBATH APYroil BechbMma Tosie3Ha, C# mpeaocTaBisieT
KJIFOUEBOE CJIOBO event, MO3BOJIAIONIEE YNPOCTUTh paboTy C Jelera-
tamu. Korga komnuistop oOpabaThIBaeT KIOUEBOE CIOBO event, Bam
aBTOMATUYECKHU TMPETOCTABISIOTCS METOAbl PETUCTPALMM U OTMEHBI
pEerucTpaluy, a TakKe BCe HEOOXOJMMble MEPEMEHHbIE YJICHBI IS
BaIllUX TUIIOB JIEJIETaTOB.

Yame Bcero coObiTHs (events) MCMOIB3YIOTCS B MPHUIIOKECHUIX
noa Windows ¢ rpaduueckuM uHTEpEHcoM MOJb30BaTENsl, B KOTO-
PBIX TaKue 3JIEMEHTHI yIpaBieHus, kak Button (kHonka) ninu Calendar
(kanmeHgaph), pearupys Ha COOBITHS, BBIIAIOT HH(OOPMAIIUIO HA TOH Ke
NaHenu, TJI€ OHU pacloyioKeHbl. B KadyecTBe MpuMepa TaKoro
COOBITHS MOXXHO TPUBECTU, HAIIPUMEP, MIETYOK MBIIIBI0 HA KHOIIKE.
OpnHako mpuMeHeHHe COOBITUI BOBCE HE OTPAHUUYCHO MPUIIOKEHUSIMHU
¢ rpaduuecKkuM HHTEp(DECOM — OHU MOTYT OBITh UCKITIOUUTENIHHO TI0-
JIC3HBIMUA Y B OOBIYHBIX KOHCOJIBHBIX ITpOorpaMMax, Kak Mbl yOoenumcs
B Hammx mnpuMmepax. Eciam B Kkiacce OOBSIBUTH YICH-COOBITHE, TO
OOBEKT — MPEJICTABUTENH ITOTO KIJIACCa CMOKET YBEIOMIISATh OOBEKTHI
JIPYTUX KJIACCOB O TAHHOM COOBITHH.

OmnpezneneHue COOBITUS COCTOUT W3 JBYX IIaroB. Bo-mepBbIX,
HE00X0UMO OOBSBUTH JEJETaT, COASPIKAIINN METO/bI, BEI3BIBACMBIC
IIpU BO3HUKHOBEHUU COOBITUA. BO-BTOPBIX, HY’)KHO OOBSIBUTH COOBI-
THS B TEpPMHUHAX CBSI3aHHOTO JieJierara.

JIiist omipesienieHust TUIA, KOTOPBIH MOXKET OTIIPaBIISATH COOBITHS,
IIPUMEHSIETCA CIEAYIOLINN ATAJIOH:

public class SenderOfEvents

{

public delegate retval AssociatedDelegate(args);

// retval— Tun BoO3BpalWaemMoro 3HayeHWs, args— CIUCOK

// napameTpos
public event AssociatedDelegate NameOfEvent;
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}

B cnenyromeM nmpumepe ornpenenseTcs coObITHE ¢ TPeMs METO-
JTaMH, KOTOPBIE CBSI3aHbI ¢ HUM. [Ipr MHUIIMUPOBAHUHM COOBITHS METO-
JIbI BBITIOJTHSAIOTCS. 3aTEM OJIMH METOJ yAAISIETCS U3 COOBITHUS U COOBI-
THE WHUIIMUPYETCS CIIIe pas.

// ObbaBneHUe aeneraTta, CBA3aHHOIO C COBbITUEM:

public delegate void MyEventHandler();

class TestEvent

{

// ObbaBneHne cobbiTma yepes generat MyEventHandler.

public event MyEventHandler Triggerlt;

// O6baBNeHne meToaa, KOTOPbIN MHMLMMPYET cobbiTue:

public void Trigger()

{
Triggerlt();

}

// O6baABMM MeToAbl, KOTOPbIE BYAYT NoANMUCaHbI HA CObbITHE.
public void MyMethod1()

{

System.Console.WriteLine("Hello!");

}

public void MyMethod2()

{

System.Console.WriteLine("Hello again!");
}

public void MyMethod3()

{
System.Console.WriteLine("Good-bye!");
}

static void Main()

{

// Co3paamm ak3emnnsap Knacca TestEvent.
TestEvent myEvent = new TestEvent();
// Moagnuwem Ha cobbiTue TpN MeToAa:
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myEvent.Triggerlt += newMyEventHandler(myEvent.MyMethod1);
myEvent.Triggerlt += new MyEventHandler(myEvent.MyMethod?2);
myEvent.Triggerlt += new MyEventHandler(myEvent.MyMethod3);

// Huunmpyem cobbitue:

myEvent.Trigger();

// OTMeHUM NognuCcKy Ha cobbITUE Y BTOPOro MeToAa:
myEvent.Triggerlt -= new MyEventHandler(myEvent.MyMethod?2);

System.Console.WriteLine("\"Hello again!\" unsubscribed from
the event.");

// WHnummnpyem HoBoe cobbiTue:

myEvent.Trigger();

}
}

// Pe3ynbTatbl paboTbl nporpammsl: Hello! Hello again! Good-bye!
// "Hello again!" unsubscribed from the event.
// Hello! Good-bye!

Co3pgaHue coObITMM 6a30BOro Knacca B Npou3BOAHbIX
Knaccax

B crnenyromem npuMepe MmokazaH CTaHAAPTHBIM croco0 oObsB-
JIeHUsI COOBITUH B 0A30BOM Kjlacce TaKUM 00pa3oM, YTOOBI OHU MOTJIH
CO37aBaThCsl M W3 IPOM3BOJHOIO Kjacca. ITOT MPUHIMI HIHPOKO
ucrnonb3zyerca B kiaccax Windows Forms B OuOIMOTEKEe KIaccoB
NET Framework.

[Ipu co3manuu Kiacca, KOTOPBIM MOXET CIY>XKUTh 0a30BBIM IS
JIPYTUX KJIACCOB, CIEAYET YUUTHIBATH, YTO COOBITHSA SIBJIAIOTCS JeJie-
raTaMu 0COOOro THUIA, KOTOPhIE MOTYT OBITh BBI3BaHbI TOJIBKO W3
KJIacca, KOTOphI uX oObsBUI. [Ipou3BOgHBIE KJIACCHI HE MOTYT Ha-
npsIMyI0 CO3/1aBaTh COOBITHA, OOBSBICHHBIE B 0a30BOM KJjacce.
WNHorgaa Hy>XHO, 4TOOBI COOBITHE MOTJIO CO37aBaThCs TOJIBKO B 0a3o-
BOM KJIacce, OJTHAKO YaIlle BCETO CJIeIyeT 00eCleunTh TPOU3BOTHOMY
KJIACCY BO3MOXKHOCTh CO3J[aHus COOBITHI 0a30Boro Kjiacca. st aToro
cJelyeT co3/1aTh B 0a30BOM 3alUIIIEHHBINA METO/I, MPEA0CTABIISIOIIHIMA
0005109Ky /Tt cOOBITHS. [lyTem BhI30Ba MM MEPEOTPEeICHUs ITOTO
MEeTOoJa MPOU3BOAHBIE KJIACChl MOTYT OIIOCPEOBAHHO BBHI3BIBATH
coOBITHE.
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namespace BaseClassEvents

{

// CneunanbHbii EventArgs Knac ans xpaHeHus MHopmaLmmn o

/] durype.
public class ShapeEventArgs : EventArgs

{

private double newArea;

public ShapeEventArgs(double d)
{

newArea =d;

}

public double NewArea

{
get { return newArea; }
Y
Y

// Ba30BbIi Knacc, KOTOPbIN COAEPHKUT CObbITHE

public abstract class Shape

{

protected double area;

public double Area

{

get { return area; }

set { area = value; }

}

// CobbiTne. 3ameTm, YTO Mbl UCNONb3yemM 0606LLEHHbIA TUN
// cobbiTna EventHandler<T> u nostomy moxem He 06bABNATL
// oTAenbHbIN aenerat

public event EventHandler<ShapeEventArgs> ShapeChanged;

public abstract void Draw();

// MeTtoa, WHUMUMPYIOWMA COBbITUE, KOTOPbIM MNPOU3BOAHbIN
// Knacc mokeT nepeonpeaenunTsb.

protected virtual void OnShapeChanged(ShapeEventArgs e)

{
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// Co3paaum BpemeHHYH KOonuio cobbiTusi, YTobbl M3berkaTb
// ownbKNn, ecnn nocnegHWii NOAMNUCYMUK OTMULLETCA OT COBbLITUA
// HemepneHHo nocne nposepkn Ha null n nepepn Bo36YXKAEHMEM
// cobbiTuA.

EventHandler<ShapeEventArgs> handler = ShapeChanged;

if (handler != null)

{

handler(this, e);

}

}

}

// Npon3BOAHBIN KNACcC OKPYKHOCTU
public class Circle : Shape

{

private double radius;

public Circle(double d)

{

radius = d;

area = 3.14 * radius;

}

public void Update(double d)
{

radius = d;

area = 3.14 * radius;
OnShapeChanged(new ShapeEventArgs(area));

}
protected override void OnShapeChanged(ShapeEventArgs e)

{

// BbinonHum gencteusa, cneundudHble ans circle.

// Bbi30B meToAa 6a30B0Oro Kaacca, MHMLMMpYoLero cobbitue
base.OnShapeChanged(e);

}

public override void Draw()

{
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Console.WriteLine("Drawing a circle");

}
}

// Nnpon3BoAHbIN KNacc NPAMOYrONbHUK

public class Rectangle : Shape

{

private double length;

private double width;

public Rectangle(double length, double width)
{

this.length = length;

this.width = width;

area = length * width;

}

public void Update(double length, double width)
{

this.length = length;

this.width = width;

area = length * width;

OnShapeChanged(new ShapeEventArgs(area));

}
protected override void OnShapeChanged(ShapeEventArgs e)

{

// BbinonHeHWe AencTBui, cneundudHbIX AN NPAMOYTro/ibHMUKA

// Bbi3oB meToaa 6a30BOro Kaacca, UHULUMpPYOLLEro cobbiTne
base.OnShapeChanged(e);
}

public override void Draw()

{

Console.WriteLine("Drawing a rectangle");

}
}

// Knacc,  MMUTUpPYIOWMIK  NOBEPXHOCTb, Ha  KOTOPOW
// oTobpakatoTtca purypbl
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// 3TOT Knacc nognucaH Ha cobbiTua duryp,
// 4TObbI 3HaTb, KOrAa BbINONHATbL UX NEPEPUCOBKY

public class ShapeContainer

{

List<Shape> _list;

public ShapeContainer()

{

_list = new List<Shape>();

}

public void AddShape(Shape s)

{

_list.Add(s);

// Noanucka Ha cobbiTe 6a3oBOro Knacca

s.ShapeChanged += HandleShapeChanged;

}

// ...Opyrne metoapl AN PUCOBAHUA, U3SMEHEHUA pa3mepa U T.4.

private void HandleShapeChanged(object sender,
ShapeEventArgs e)

{

Shape s = (Shape)sender;

// CoobuieHne ana gemoHcTpaumm

Console.WriteLine("Received event. Shape area is now {0}",
e.NewArea);

// Mepepurcoska purypbl

s.Draw();

}
}

class Test

{
static void Main(string[] args)

{

// Co3paamm 3K3eMnnsapbl KNaccoB, MHULIMPYIOLWMUX COBbITUE U
// noanucumnka
Circle c1 = new Circle(54);
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Rectangle r1 = new Rectangle(12, 9);
ShapeContainer sc = new ShapeContainer();

// JobaBum duUrypbl B KOHTENHEP
sc.AddShape(cl);

sc.AddShape(rl);

// Hnummnpyem cobbitus

cl.Update(57);

r1.Update(7, 7);

// 3apepKKa OKHa KOHCONM A5 NPOCMOTpPA Pe3yNbTaTos
System.Console.WriteLine("Press any key to exit.");
System.Console.ReadKey();

}
}
}

/* Output: Received event. Shape area is now 178.98
Drawing a circle
Received event. Shape area is now 49
Drawing a rectangle

*/

KoHmpornbHbIe eonpochbl

1. JlaiiTe onpenenenue aenerara. Ilpupeaure parMeHT Koaa, Uii-
JIOCTPUPYIONTUN CO3JaHNEe U UCTIOJIh30BaHKE JieJieraTa.

2. YTo moHUMaeTCA 1MOoJi MHOT0aJIPECHOCTBIO JiesieraTa?

3. B ueM cocTosAT nNpeuMyIlecTBa UCMHOJIb30BaHUS JEJIeTaToOB?
4. B Kakoli MOMEHT OCYIIECTBIISIETCS BBIOOP BBI3BIBAEMOTO
METOJIa B CJIy4ae UCIOJb30BaHUS AEIEraToOB?

5. Uto aBiseTcd 3HaUeHUEM Jienerara’?

6. B yeM COCTOUT MpaKTUYECKOE 3HAYCHUE MHOTOAIPECHOCTH?

7. KakuM 00pa3om OCYIIECTBIACTCS CO3/JaHUE 1IETOYKHA METOJ/IOB
JUISl MHOTOQJIPECHBIX JIEJIETaTOB?
8. I dero ciayXuUT KIOYE€BOE CJIOBO event? SBiagroTcs Jm
COOBITHS YWICHAMH KJIACCOB?
9. [IpuBeauTe CUHTAKCUC OMHUCAHUSI COOBITUS B OOIIEM BHJIE.
[IpowmocTpupyiite ero pparMeHToOM MporpaMmsl Ha si3bike C#.

57



10. Kak moammcarbes Ha COOBITHE U OTOUCATHCI OT HETO?
11. Kak co3nath coObITHE 0230BOT0 KJjacca B IPOU3BOIHOM?

3apgaHue ana nabopatopHou paboTbl 6

Jlob6aBbTEe B MEpapXxuio KJIaccoB JlabopaTOpHOM paboThl 2 obOpa-
00TKy coObITUI. COOBITHSI JIOJAKHBI OBITH OIpEJNIeNICHbl B 0a30BOM
KJlacce, HO HMHUIMHUPOBATHCS B MPOM3BOAHBIX Kiaccax. JloOaBbTe
00pabOTYMKHU COOBITUM, TTPOJAECMOHCTPUPYHTE TOANMUCKY Ha COOBITHS
Y OTKa3 OT He€.

NNabopaTtopHasi pabota 7
OTpaxeHue TUNOB M No3aHee CBA3bIBaHUe

Llenv pabomovl: TO3HAKOMUTHLCS KITFOYEBBIMU 3JIEMEHTAMU CITYKO
oTpaxkeHus: kjaccom System.Type © NOpoCTpaHCTBOM HMEH
System.Reflection u MexaHN3MOM IMO3THETO CBSI3BIBAHHUS, TTO3BOJISIO-
IIETO CO3/1aBaTh PACIIUPSICMbIC TPUTOKCHUS.

Heobxodumbie meopemu4yecKkue ceeleHus

OTpaxeHune

OTpakeHreM Ha3bIBAE€TCS MPOIIECC HAXOXKIAEHUSI TUTIOB BO BpEeMsi
BeinosiHeHUs1. Kiaccel B mpoctpancTBe uMeH System.Reflection Bmec-
Te ¢ System.Type mo3BoJSIIOT MOJdy4YaTh CBENECHUS O 3arpy’KEHHBIX
cOOpKax W OMPENENICHHBIX B HUX THUIAX, TAKMX KaK KJIACChl, HHTEP-
delicel U TUNBI 3HAYeHUU. OTpakeHHe MOXKHO TAaKXE€ HCIOJIb30BaTh
JUISL CO3JIaHMS DK3EMILIIPOB TUIIOB BO BPEMs BBITIOJIHEHUS, JIJI BbI3O-
Ba 3THX 3K3EMILIAPOB U MOJYYEHHUS JOCTYMa K HUM.

Knacc System.Type

JIaHHBIN KJIACC OMPENENISET HECKOJIBKO YJICHOB, KOTOPBIE MOXKHO
3aJIcMCTBOBATh JJISI MCCJICJOBAaHUS METaJaHHBIX THUIIOB. MHorue wu3
ATUX WICHOB BO3BpAIlAlOT THUIBI K3 MPOCTPAHCTBA HMEH
System.Reflection. [IpuBenem HeKOTOpbIE U3 HUX.
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Ynen Onucanue

IsAbstract OTH CBOMCTBA MO3BOJSIOT IMOJYyYaTh PA3JIAYHYIO
IsArray OCHOBHYIO MH(OPMAIMIO O THUIIE: SBIISCTCS JIM OH
IsClass MacCHUBOM, a0CTPAaKTHBIM, 3HAYUMBIM H T. 1.
IsEnum

IsValueType

GetConstructors() | OTH MeETOAbI IO3BOJAIOT MOJIYYUTh MAaCCHB,
GetEvents() coliepxalui Tpedyemble 3JIeMEHThl (MHTepdei-
GetFields() Chl, METOJIbl, CBOMCTBA U T. A.). Kaxaplii mMeTon
GetlInterfaces() BO3BPAIIAET COOTBETCTBYIOLIMIA MacCUB (HaImpu-

GetMethods() mep, GetFields() Bo3Bpamaer maccu FieldInfo,
GetProperties() GetMethods() Bo3Bpamaer MaccuB MethodInfo).
GetNestedTypes() | Kaxapiit u3 3Tux MeTonoB umeeTr GopMy B €AUH-
cTBeHHOM uucie, Hanpumep GetMethod().

GetType() CraTtuueckuii METOJ BO3BpaIlaeT AK3EMILIIP
kiacca Type Ha OCHOBaHHMH NEPEJJAHHOTO UMEHHU

InvokeMember() | MeTon mHO3BOJNSET BBINOJHATH MO3IHEE CBSI3BI-
BaHMeE I 3aJaHHOrO DJIEMEHTA

[TonyunTs 3K3eMIUISIp Ki1acca Type MOXKHO pa3HBIMH CIIOCOOaMH,
HO HEIMOCPEACTBEHHO CO3JaTh OOBEKT 3TOr0 THIA HEIb3S, TaK Kak
Type — 310 aGcTpakTHBIN KIacc.

// nonyyeHue uHPopmMauUMM O TUME, UCMNONb3Ys 3IK3EeMMAAp 3TOro
// Tmna

Manager Bill = new Manager();

Type t = Bill.GetType();

// nonyyeHne wnHdboOpmMauMm O TUMNE CTAaTUYECKMM METOAO0M
// GetType() napameTpbl — Mma TMNa B cbopKe , uma cOopKM

Type t = Type.GetType(“Employers.Manager, Employers ”);
// nonyyeHne wHdboOpmauMm o TUMNE C NOMOLLbIO oOmnepaTopa
// typeof()

Type t = typeof(Manager);

JIns WIITIoCTpali MEXaHW3Ma OTPaKCHHUS TPHBEIAEM IIPUMED
IPUJI0KEHNS, KOTOpOoe OyAeT BBIBOAWTHL HH(GOPMAIHMIO O METOAaX,
CBOMCTBAX, IIOJIIX IS JoOoro tuma B OuOnmoreke mscorlib.dll.
JlaHHBIN puMep B3AT U3 KHUTH [1].
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// CTaTnuyeckuin meTof, KOTOPbIA BbIBOAUT WUHMOPMALUIO O
// pPa3NNYHbIX CBOMCTBAX UCCAEAYEMOro TUMa
public static void ListVariousStats(Type t)
{
Console.WriteLine("***** Various Statistics *****"),
Console.WriteLine("Base class is: {0}", t.BaseType);
Console.WriteLine("Is type abstract? {0}", t.IsAbstract);
Console.WriteLine("Is type sealed? {0}", t.IsSealed);
Console.WriteLine("ls type generic? {0}", t.IsGenericType
Definition);
Console.WriteLine("Is type a class type? {0}", t.IsClass);
Console.WriteLine("");
}
// CTaTnyecknit metoa, KOTOPbIN BbIBOAUT CMIMCOK BCEX METOA0B
// vccnepyemoro Tvna, WX MapameTpbl U TUM BO3BPaLLAEMOro
// 3Ha4eHuns
public static void ListMethods(Type t)
{
Console.WriteLine("***** Methods *****"),
MethodInfo[] mi = t.GetMethods();
foreach (MethodIinfo m in mi)
{
// Get return value.
string retVal = m.ReturnType.FullName;
string paraminfo ="(";
// Get parames.
foreach (Parameterinfo pi in m.GetParameters())
{
paraminfo += string.Format("{0} {1} ", pi.ParameterType,
pi.Name);
}
paraminfo +=")";
// Now display the basic method sig.
Console.WriteLine("->{0} {1} {2}", retVal, m.Name, paramInfo);

}
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Console.WriteLine("");

}

// CTaTMyeckMin MmeToA, KOTOpPbIA BbIBOAUT CMUCOK Nonen
// vcenepyemoro TMna

public static void ListFields(Type t)

{

Console.WriteLine("***** Fields *****"),

FieldInfo[] fi = t.GetFields();

foreach (FieldInfo field in fi)

Console.WriteLine("->{0}", field.Name);

Console.WriteLine("");

}

// CraTuyeckuih mMeTo[, KOTOPbIX BbIBOAUT CMUCOK CBOWCTB
// vccnegyemoro Tuna

public static void ListProps(Type t)

{

Console.WriteLine("***** Properties *****")

Propertylnfo[] pi = t.GetProperties();

foreach (Propertylnfo prop in pi)

Console.WriteLine("->{0}", prop.Name);

Console.WriteLine("");

}

// CTtatnyeckum meToa, KOTOpPbIN BbIBOAUT CMUCOK
// peann3oBaHHbIX B TUNe MHTEepdencos

public static void ListInterfaces(Type t)

{

Console.WriteLine("***** Interfaces *****"),

Type[] ifaces = t.GetInterfaces();

foreach (Type i in ifaces)

Console.WriteLine("->{0}", i.Name);

}

// MpunoxeHune

static void Main(string[] args)

{

Console.WriteLine("***** Welcome to MyTypeViewer *****!).
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string typeName ="";

bool userlsDone = false;

do

{

Console.WriteLine("\nEnter a type name to evaluate");
Console.Write("or enter Q to quit: ");

// MonyyeHne MmeHu TMNa ANS UccnefoBaHUA
typeName = Console.ReadLine();

// MpoBepKa OKOHYaHUA PaboTbl C NPOrpammon
if (typeName.ToUpper() =="Q")

{

userisDone = true;

break;

}

// Try to get named type.

try

{

Type t = Type.GetType(typeName);
Console.WriteLine("");

ListVariousStats(t);

ListFields(t);

ListProps(t);

ListMethods(t);

ListInterfaces(t);

}

catch

{
Console.WriteLine("Sorry, can't find type");

}

} while (luserlsDone);

}
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OduHamMmuyeckan 3arpy3ska coopok

JlnHaMu4yeckasi 3arpy3ka cCOOpOK — 3TO IPOIECC 3arpy3Kd BHEIII-
HUX cOopok 1o 3ampocy. IlpoctpanctBo uMen System.Reflection
omnpeaensieT kinacc Assembly, HUCIOIB3YysI KOTOPBIH MOXKHO JHMHAMH-
YECKH 3arpykaTh Kak oOINpe, Tak M YacTHBIE COOPKH M TOJIy4aTh MX
cBoiictBa. IIpuBegem ¢parMeHT Koja, KOTOPBIM IO BBEIACHHOMY
UMEHHU COOPKHU BBIBOJAUT O HEH MHQPOPMAITHIO.

// Monyunm nmsa cbopku

string asmName = Console.ReadLine();

// OAnHamunueckan 3arpyska

try

{

asm = Assembly.Load(asmName);

Console.WriteLine("\n** Types in Assembly **");

Console.WriteLine("->{0}", asm.FullName);

Type[] types = asm.GetTypes();

foreach (Type t in types)
Console.WriteLine("Type: {0}", t);

}

catch

{

Console.WriteLine("Sorry, can't find assembly.");

}

NMNo3paHee cBA3bLIBaHUe

[To3mHee cBsA3BIBAaHWE — ATO TEXHHUKA, IMO3BOJISIONIAS CO37aTh JK-
3eMIUISIp HEKOTOPOTO THUIA U BBI3bIBaTh €r0 YJIEHBI BO BpeMs
BBITIOJIHEHUS, HE UMesd UH(POPMAIIMU O HEM BO BPEMSI KOMITHJISIIUU.
[Ipexnae Bcero sta TEXHWKA HCIOJB3YETCS JJIs CO3JaHUS PacCIIu-
pseMbIx TpwiokeHuii( plug-in), TO €CTh MNPHUIONKEHUH, KOTOpPbHIE
MO3BOJISIIOT CTOPOHHUM TPOU3BOAMUTENSIM BCTPOUTH B HUX CBOU MO-
nymua. Ilpumepom pacmdpsieMoro MpUIIOKEHHUST SBIAETCS cpena
paszpabdotku MS Visual Studio.

[ToHsATHO, YTO pacuUIUpsEeMOe MPUIIOKEHUE JOJKHO MPEIOCTaBUTD
HEKOTOPBIM MEXaHW3M, TMO3BOJISIIOIIMK YKa3aTh, KAaKOM MOMIYJb
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BCTPOUTH, a 3TO AMHAMUUYECKAs 3arpy3ka. PacmmpseMoe npuiioxxenue
JOJKHO ONPEAEIUTh, MOJICPKUBACT JIM MOJIYJIb HYXKHYIO ()YHKIIHUO-
HAJIBHOCTH, 37IeCh TpebyeTcs oTpaxkeHue. M HakoHel, pacmmpsemMoe
MPUWIOKEHHUE JOJKHO MOJYYUTh CChUIKY Ha HEOOXOAMMBIN KilacC WU
uHTepdelc 1 BbI3BATH €ro WieHBI. JIJis 3TUX AeNCTBUI U HEOOXOIUMO
MO3HEE CBA3BIBAHUE.

[IpuBeneM mpuMep pacmupsemMoro npuioxeHud. (CHayana
onpeaenauM oomuil uHTepdeiic, KOTOphId OYAET peaIn30BaH KaxK]IbIM
BCTPAMBAEMbIM MOJIYJIEM.

public interface IAppFunctionality

{
void Dolt();

}
Koxa BcTpanBaeMoro Mojtyjisi MOKET OBITh TAKUM:
public class TheCSharpModule : IAppFunctionality

{
void IAppFunctionality.Dolt()

{
MessageBox.Show("You have just used the C# snap in!");
1

}

Tenepp mnpuBeaeM KoJ GOpPMBI PACHIMPSIEMOrO MPUIIOKECHUS
Windows Forms.
partial class Form1 : Form

{

public Form1()

{

InitializeComponent();

}

private bool LoadExternalModule(string path)
{

bool foundSnapln = false;

IAppFunctionality itfAppFx;

// AnHamuyeckas 3arpysKa BbiIbpaHHOro moayns.
Assembly theSnapIlnAsm = Assembly.LoadFrom(path);
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// Mony4yeHne Bcex TMNOB cOOPKU

Type[] theTypes = theSnaplnAsm.GetTypes();

// Mouck Tnna, peannsytouwero nutepoenic IAppFunctionality.
for (inti=0;i<theTypes.Length; i++)

{

Type t = theTypes[i].GetInterface("IAppFunctionality");
if (t !=null)

{

foundSnapln = true;
// NMo3aHee cBA3bIBaHME ANS CO34aHUA IK3eMNAsAPa TUNA
object o = theSnapInAsm.Createlnstance(theTypes[i].FullName);

// BbizoB metoaa Dolt() untepdeiica

itfAppFx = o0 as IAppFunctionality;

itfAppFx.Dolt();

IstLoadedSnaplns.ltems.Add(theTypes[i].FullName);

}

}

return foundSnapln;

}

// 0O6paboTunKk cobbiTMa BblibOpa NYHKTAa MEHI «3arpyska
// moaynsa»

private void snaplnModuleToolStripMenultem_Click_1(object
sender, EventArgs e)

{

// OTKpbITME Ananora Ansa Bbibopa MoAyNsa ANA 3arpy3Ku

OpenfFileDialog dlg = new OpenFileDialog();

if (dlg.ShowDialog() == DialogResult.OK)

{

if (LoadExternalModule(dlg.FileName) == false)

MessageBox.Show("Nothing implements IAppFunctionality!");

}

}

}
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KoHTponbHbIe BONPOCHI

1. Uto Takoe oTpakeHue?

2. Kak MOHO MOJy4YUTh K3EeMIUIIp Kiacca System.Type?

3. Korjia npuMeHsieTcs fTMHaMHU4YeCKasl 3arpy3ka cOopok?

4. ITpuBenute (PparMeHT KojAa, WUIIOCTPUPYIOMIMN MEXaHU3M
OTPaKCHMUS.

5. JIJ1s KaKoW 1EeIu UCTI0JIb3YETCA MO3/ITHEE CBS3bIBAHUE?

6. Kak co3naTh pacmmpsieMoe NpuaoxKeHue?

3apgaHua gna nadboparopHoun paboTbl 7

1. O0bsBuTe wuHTEpdeEiic, coaepxkamuii 3 MeToda: IeYaTH
(BbIBOJIa), COPTUPOBKM MO YHUCIOBOMY TMOJIIO, COPTUPOBKU MO
CTPOKOBOMY TIOJIIO.

2. I3amenuTe koA J1abopaTopHOi padboThl 4 TakuM 0Opa3oM, yTO-
OBl MPOM3BOJHBIC KJIACCHI PEATM30BBIBAIA BBINICONMMCAHHBIN HWHTEP-
deiic.

3. Coznaiite pacmupsemoe npuioxenne Windows.Forms. ITpu-
JOKEHHE JOJDKHO 3arpyarth JIIOOyH0 OMOIMOTEKY KJIacCOB, peallu-
3ylolnyto uHTepdeiic nyHkta 1, u otoOpaxath Ha ¢dopme uHbOp-
MaIIiI0, OTCOPTUPOBAHHYIO PA3IMUYHBIMU CIIOCOOAMHU.
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