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JlabopaTtopnas padora Nel

Pabora ¢ neseraraMmu M COOLITHAMHU
1o cBoeil cTpyKType aenerar - 3To 00BbEKT, KOTOPbIM CChUIAETCS Ha METO/.

C momoIIplo Aenerara MO>KHO BbI3BaTh METO/I, HA KOTOPBIN OH yKa3bIBaeT.

B mporiecce BBIMOTHEHUST TPOTPAMMBI JIEeTaTy MOYKHO TIPUCBOUTH CCHUIKY
Ha JIPyrol MeToA. OTO JAaeT BO3MOXHOCTH OMPEEIATh BO BPEMS BBITIOJTHEHUS
IPOrpaMMbI, KaKOW U3 METOJ/IOB JOKEH OBITH BHI3BAH.

Jleneratel peamu3yroTcsi KaK DK3EMIUBIPHI KJIACCOB, MPOM3BOAHBIX OT
oubnmoteunoro kiacca System.Delegate. [lns cosmanus jaesierata HEOOXOIUMO
BEITIOJTHUT J[BA II1ara.

Ha mepBom miare HeoOXoauMo OOBSBHTH Aenerar. IIpu 3TomM curHarypa
Jernerara J0JKHa MOJHOCThIO COOTBETCTBOBATH CUTHATYpE METO/a, KOTOPHIA OH
IIPEICTaBIISIET.

Hampumep, nenerar qoipKeH CChlIaThes Ha cTaTudeckuid Meto kinacca CA:

static int min(int x,int y),

TOraa 0OBSIBIICHHE Acierara MOKCET BbITVIAACTD, CJIICAYIOIITUM 06pa30M:

delegate int LpFunc(int a,int b);

Ha BTOpOM miare Mbl AOJKHBI CO3JaTh JK3EMIUISIP Aejerara s

XpaHCHUA CBCACHHA O IMPCACTABIIICMOM MM MCTOAC!

LpFunc pfnk = new LpFunk(CA.min);

DK3eMIUISIp JielieraTa MOXET CChUIaThCS Ha JIIO00H CTaTHYSCKHIt
METOJI WJIM METO]l 00BEKTa JIF0OOTro Kiiacca, MNPy YCIOBUM, YTO CUTHATYypa METO/Ia
MOJIHOCTBIO COOTBETCTBYET CUTHATYPE JEJIerara.

[Tpumep 1:



using System;

namespace ConsoleApplication14

{
class MathOprt
{
public static double Mul2(double val)
{
return val*2;
¥
public static double Sgr(double val)
{
return val*val;
b
¥
delegate double DblOp(double x);//o6bsaBneHMEe AeneraTa
class Classl
{
static void Main(string[] args)
{
DblOp [] operation = // co3aaHue >K3eMIUIIPOB Jejerara
{
new DblOp(MathOprt.Mul2),
new DblOp(MathOprt.Sqr)
o
for(int j=0;j<operation.Length;j++)
{

Console.WriteLine("Pe3nbraTsl

oreparuu[{0}]:".));
Prc(operation([j], 4.0);



Prc(operation[j], 9.94);
Prc(operation[j], 3.143);

¥
¥
static void Prc(DblOp act, double val)
{

double rsit = act(val);
Console.WriteLine("Hcxoanoe 3uaucuue {0}, pesyaprar {1}",

val,rslt);

¥

JleneraTel MOTYT XpaHUTh HECKOJBKO aJpecoB objacTe maMartu. To ecTh
JleJieraT MOXKET yKa3blBaTh Ha HECKOJBKO PA3JIUYHBIX METOJIOB. JTO IMO3BOJISET,
MOCIICIOBATEIPHO MHUIMAIIA3UPYS aJIpeca BBI3BIBATH METOJ 3a METOAOM. JTa
CIIOCOOHOCTH JIeJIETaTOB HAa3bIBACTCS MHO20A0PECHOCTbIO 0ele2amos.

Jlms co3maHus IIENOYKH BBI30BOB METOAOB HEOOXOIMMO CHAadana Cco31IaTh
AK3EMILISIp JAesieraTa JJisl OJJHOTO METO/a, a 3aTeM C MOMOIIbI0 onepanuu ““ + ="
100aBUTh OCTaJIbHBIE METOABI. B mpoliecce BBITTOTHEHUS KOAA MOXHO HE TOJBKO
J00aBJSATh HOBBIE METO/IbI, HO U YJAISTh HE HY>KHbBIE C TIOMOIIBIO Onepauuu - =,

MeTtoapl, TMpeCTaBIsI€Mble MHOTOAJPECHBIMU  JEJeraTaMu  JIOJIKHBI

BO3BpaIlaTh 3HaueHue Void.

Ilepenuiem ko u3 npuMepa | ¢ TpUMEHEHHEM MHOT0AIPECHOTO JIeJieraTa.
[Tpumep 2:
using System;

namespace ConsoleApplication14

{



class MathOprt

{
public static void Mul2(double val)

{

double rslt= val*2;

Console.WriteLine("Mul2 bexonnoe 3nauenue {0},pesyasrar {1},

val,rslt);
}
public static void Sqr(double val)
{

double rsit = val*val;
Console.WriteLine("Sqgr ucxonanoe 3nauenue {0}, pesynpratr {1}",

val,rslt);

k
}

delegate void DblOp(double x);//o0bsBcHNE NeneraTa

class Classl

{
[STAThread]
static void Main(string[] args)
{

DblOp operations = new DblOp(MathOprt.Mul2);
operations += new DblOp(MathOprt.Sqr);
Prc(operations, 4.0);

Prc(operations, 9.94);
Prc(operations, 3.143);

¥
static void Prc(DblOp act, double val)



Console.WriteLine('"\n******x**\n");

act(val);

¥

CoOrbITusd

PaGota ¢ coOwrtmssmMu ocymiectBisiercs B C#  cormacHo Mojaenu
«u3aaTenb-nmoAnucyuK». Kiacc, OTBETCTBEHHBIN 32 MHUIIUAIU3AIUIO (BBIPAOOTKY)
COOBITHI TyOJIUKYeT COOBITHE, W JIOObIE KJIACChl MOTYT MOAMHUCATHCS Ha 3TO
coObiThe. [Ipyu BO3ZHMKHOBEHUHM COOBITHSI MCIIOIHSIONIAS Cpefia YBEAOMIISIET BCEX
MNOJANMUCYUKOB O  TPOU3OILIEAIIEM  COOBITUM, TIPU  OTOM  BBI3BIBAIOTCS
COOTBETCTBYIOIIUE METOABI- 00paboTUMKU CcOOBITUH ToanucuukoB. Kakoit
00paboTUMK COOBITHS OYJIET BbI3BAH — ONIPEACIISIETCS JETIETaTOM.

[Tnatrdopma .NET tpebyer mns Bcex oOpabOTUYMKOB COOBITHIA CIIETYIOIICH
CUTHATYPbI KOJIA:
void OnRecChange(object source, ChangeEventArgs e)
{

// Kon niis 06paboTKu COOBITHUS

O6paboTurKu COOBITUM 00S3aTeIbHO HMMEIOT THUIl BO3BPAIIAEMOTO
3HadeHuss VOid. OOpaboTYMKKM COOBITHI MPUHUMAIOT ABa Mapamerpa. IlepBbrii
mapamMeTp _ 3TO CChUIKa Ha OOBEKT, CTEHEPUPOBABIIMHA COOBITHE. DTa CCHUIKA
nepeaaeTcs 00paboTUMKY cCaMUM T€HEepaToOpoM coObITHid. BTopoit mapamerp — 3TO
CChUTKa Ha 0OBEKT kiacca EventArgs wnm kiiacca mpoOW3BOJHOTO OT Hero. B
MIPOU3BOJHOM KJIACCE MOJKET COACPKAThCSA JOTOJHUTENbHAs WHMOpMaIus o

COOBITHH.



OOpaboTunk  coObiTus  ompenensiercss  naeneratoMm.  CoryiacHo
curHatype oOpaboTumka cCOOBITHS JejeraT OJDKSH MPUHUMATh JIBa MapaMeTpa u

BBITTIAOCTD CIACAYIOIINM 06p3,30MI

public delegate void ChangeEventHandle(object source,ChangeEventArgs

e);

Jis Toro, 4toObl MMETh BO3MOYKHOCTH IOANMCATHCA Ha COOBITHE KIIacc
reHepaTopa COOBITHH JOJDKEH COJEp’KaTh WIEH THUIA YKa3aHHOIO Jeierara ¢
KJIFOUEBBIM CJIOBOM  €VEeNt W MeToxA, KOTOpbId OyJeT BBI3BIBATHCS MpU

BO3HHMKHOBCHHNN C06I>ITI/IH, HaIIpUMCp:

public event ChangeEventHandler OnChangeHandler;

OTOT 4YJeH SABJSETCA CHEIUaTu3UpoBaHHON (OpMOIl MHOTOOOBHLEKTHOTO
nenerata. Mcnosp3yro omnepanuio “+=", KIMEHThl MOTYT MHOJANMHUCAThCA Ha 3TO
COOOIIICHHE:

gnEvent.OnChangeHandler +=

new GenEvent.ChangeEventHandler (OnRecChange);

rae gnEvent ums kilacca reHepaTropa COOBITUH.

Huwxecnenyromuii npumep 1eMOHCTpUPYET paboTy C COOBITUSIMU.

[TpumepNo3:

using System;
namespace sobit

{
class ChangeEventArgs : EventArgs



string str;

public string Str

{
get
{
return str;
}
¥
int change;

public int Change

{
get
{
return change;
}
¥

public ChangeEventArgs(string str,int change)
{

this.str = str;

this.change = change;

class GenEvent  // T'enepaTop coObITHI - U31ATEITh

{
public delegate void ChangeEventHandler

(object source,ChangeEventArgs e);

public event ChangeEventHandler OnChangeHandler;



public void UpdateEvent(string str,int change)

{
if(change==0)
return;
ChangeEventArgs e =
new ChangeEventArgs(str,change);
iIf (OnChangeHandler !'= null)
OnChangeHandler(this,e);
¥
¥
[Tlonnucunk

class RecEvent

{

//O6paboTUnK COOBITHS

void OnRecChange(object source,ChangeEventArgs e)
{

int change = e.Change;

Console.WriteLine("Bec rpy3a '{0}' obut {1} na {2} Tonusr",

e.Str,change > 0 ? "yBenuuen" : "ymeHsbIeH",

Math.Abs(e.Change));
}

// B KOHCTPYKTOPE KJIacca OCYIIECTBIISCTCS MOITUCKA

public RecEvent(GenEvent gnEvent)
{

gnEvent.OnChangeHandler +=//3necn OCYIIIECTBIISIETCS

MOJIHKCKA



new

GenEvent.ChangeEventHandler(OnRecChange);

by
by
class Classl
{
[STAThread]
static void Main(string[] args)
{
GenEvent gnEvent = new GenEvent();
RecEvent inventoryWatch = new RecEvent(gnEvent);
gnEvent.UpdateEvent("rpy3oBuka", -2);
gnEvent.UpdateEvent("aBromnoe3na”, 4);
¥
¥
}
Bormpocst:

MOXHO 1M TIO CUTHAType OOBSBICHHS Jejerara OMNpENe/IUTh CUTHATYpY
(GyHKIIUU, KOTOPYIO IPEACTABIISET Jeerar.

Kakne orpaHnueHus HakmaapIBalOTCS Ha  (YHKIIMH, KOTOPBIE MOXKET
MPECTABISATH MHOTOQAPECHBIN JIeyierar?

Kak BKJIIOUMTH WJIM UCKIIOYHUTH 3aJaHHYI0 (QYHKIIMIO U3 CIUCKa (DYHKIUH,
MPEJICTABISEMbIX MHOTOQAPECHBIM JIeJIETaToOM?

Kaxk o0bsaBisgeTcst coopiTHe?

Yro Takoe coObITHE?

Yewm oTimaaeTcs COOBITHE OT MHOT'0OAIPECHOTO Jieierara’?

KaxoBa oOmenpunstas curaarypa oopadboTurka coObITus?

Kak ocymiectisieTcst renepanus coObITHs?
10



Kakum oOpa3zom o006paboTuuky coObITHS mepefaeTcs IOMOJHUTEIbHAsS
uHbOpMAaIUs O MTPOU3OIIEAIIEM COOBITUU?

Kak OCYHICCTBIACTCA «IIOAIIHUCKA» HA coOBITHE?

3agaHus:

Co3zpaaTh NPUIOKEHHUE, B KOTOPOM T'€HEPaTOp COOBITHS “CHabX)aeT”’ COObITHE
cleayronei nHpopMmaIueil: Ha3BaHUe MMoe3/a, BpeMs MPUOBITHS, HOMEpP BaroHa M
Mmecra. [IpuemMHuK coOBITHS paciedyaTbiBaeT ATy HHPOPMAIIHUIO.

Co3zaaTh NpUI0KEHUE, B KOTOPOM T€HEPATOP COOBITHS “CHa0X)aeT” COObITHE
cieayrwonieil mHpopManueii: Ha3BaHHE TMO€3/a, CTAaHIMS Ha3HAYCHUs, CTaHIIUS
OTNpaBiieHUs W BpeMss B TyTH. [IpueMHUK COOBITUSI pacreyaThIBaeT »dTYy
UH(pOpMAIHIO.

CoznaTh NMpUIIOKEHUE, B KOTOPOM T€HEpATOp COOBITHS MOCJHE T'eHEepaluu
NEPBOrO COOBITHS TEHEPUPYET MOCIEAYIOLINE COOBITHS TOJIBKO B TOM CITy4yae, €Cliu
INPUEMHUK COOBITHS YBEJOMIISIET, YTO COOOIIEHHUE MPUHATO (KBUTHpOBaHUE). s
KBUTUPOBAHMS HCTIOIB30BATh MEPBHIN apamMeTp 00paboTurKa COOBITHS.

Coznath TpuIOKEHHE, B KOTOPOM TE€HEpaTop COOBITHUS MOCNE TeHepaluuu
NEPBOrO COOBITHSI TEHEPUPYET TOJIBKO OMNPEJCICHHOE KOJUYECTBO COOBITHM.
KonudecTBO reHepanmii  onpenensercs IyTEM YBEAOMIIEHUS CO CTOPOHBI
npuemMHuka. [[ns yBegoMIieHUs HCNONb30BaTh IMEPBBIM MapameTp oO0paboTymka
COOBITHSI.

Co3nath npuIOKEHHE, B KOTOPOM TE€HEpaTop COOBITHUS MOCNE TeHepaluuu
NIEPBOT0 COOBITUSI TEHEPUPYET MOCIEAYIOIINE COOBITHS TOJBKO B TOM Cllydae, eciu
OPUEMHUK COOBITHS YBEIOMIISIET, YTO COOBITHE NPUHATO (KBUTHpOBaHHe). s
KBUTUPOBAHMS MCIOJIB30BATh BTOPOM mapaMeTp o0paboTyrKa COObITHS.

Coznath MpUIIOKEHUE, B KOTOPOM TE€HEpATOp COOBITHS MOCJE TeHepaluu
NEPBOrO0 COOBITHSI TEHEPUPYET TOJBKO ONPEACIEHHOE KOJMYECTBO COOBITUH.

KonuyecTBo reHepanuii omnpeaensercd IMyTeM YBEAOMJIEHUS CO CTOPOHBI

11



npueMHuKa. s yBeZOMJIEHHMsI MCHOJB30BaTh BTOPOM MapaMmerp 00paboTymka
COOBITHS.

Co3znaTh NpUIOKEHUE, B KOTOPOM T'€HEPATOP COOBITHS MOKET T€HEPUPOBATH
TpH pa3HbIX cOObITUS. [IpueMHUKN COOBITHI BBICTYMAIOT B KauyecTBE aOOHEHTOB
MOYTOBOI'O OTAEJIEHUS U MOTYT IEPEChUIaTh APYT IApYry UH(POpMAaIHIO, UCTIOIb3YsI
reHepaTop B KauecTBE MOYTOBOro sAmuka. [Ipu sTom oHM ykazpiBatoT Homep (0T 1
70 3) cIeayrolero NpUeMHUKa U HEKOTOPOE LIEJIOE YKCIIO, KOTOPOE NepenaeTcs
nosryyaTtento. Takol LMK nepeaadu npoaoKaeTcs 10 TeX Mop, MoKa Kakoi au0o
U3 MPUEMHHUKOB B Ka4eCTBE MOJIy4aTelisl HE YKaKET HOMEp Housib. B aTOM ciydae
NPWIOKEHUE 3aBepuiaeT cBoro pabory. llpu 3amycke NpUIIOKEHHS MEpPBOE
IIOYTOBOE M3BEIICHHE BCETJA IOJIy4aeT OT I'e€Heparopa NEepBbIA NMpUEMHUK. [[s
agpecalud W TIepejaud  MH(OpMAuuu  HCIOJb30BATh BTOPOW  apryMeHT
00paboT4rKa COOBITHS.

BbinonHuTh 3aaHue o NyHKTY 7, HO aipecaliiy U nepenadu nHpopManuu
UCITI0JIb30BaTh NEPBBIA apryMeHT 00padOTYHKa COOBITHS.

CoznaTth npuiokeHue, B KOTOPOM I'e€HepaTop COOBITHSA, IyTEM I'€Hepaluu
OJTHOTO COOBITHS 3alpalluBaeT y TPEX MPUEMHUKOB HEKOTOPBIA pecypc. Kaxblii
OPUEMHUK COOOIIAeT, KaKoe KOJMYECTBO pecypca OH MOXKET BBIACHUTH. Jlis
nepeaaur nHOpPMAaIUU UCTII0JIb30BaTh BTOPOI apryMeHT 00paboTurKa COOBITHS.

BoinonHuTh 3agaHve MO MOYHKTY 9, HO nansg mepenadyd HHGPOPMALMH

MCITI0JI30BATh TIEPBBINA apryMEeHT 00paboTunKa COOBITHS.
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JlabopaTtopHasi paGoTa Ne2

HNurepdeiichl. Padora ¢ KoJUIeKIUAMEA
[Tpu mpakTHYECKOM IPOTrPAMMHUPOBAHIY HHOTIa BO3HUKAET HEOOXOIUMOCTh

OTpeJIeIeHUs] JIEUCTBUM, KOTOpPBIE JIOJDKHBI BBIMOJIHATHCA KJaccoMm, HO 0e3
YTOYHEHHUS CHOCOOOB WX BBIMONMHEHHS. OIMH CIOCOO JOCTYKEHHS 3TOTO OBLI
PacCMOTPEH BHIIIE — ATO a0CTPAKTHBIE METOIbI. AOCTPAKTHBIN KJIACC COIAEPIKUT
uHTepdeic Meroga, HO HE COAEPKHUT ero peanuszauuu. B C# sToT monxon
pacIMpeH BBeIECHWEM HWHTEP(EHCOB, KOTOpPHIE COAEPKAT TOJIHKO HHTEP(Eich
METO/IOB 0€3 MX pealu3alu. TakuMm 00pa3oM, MOKHO MOJHOCTBIO OTIEIUTh
uHTepdeic Kiacca ot ero peanuzauuu. Onucanue naTepderca:

interface umsi_uaTepdeiica

Tun_Bo3BpamiaeMoro 3HadeHus uMs 1 (mapameTpsl);

Tun_Bo3BpanaeMoro 3HaueHUs UMs_2(IapaMeTpbl);

Peanuzanms wuHTepdelica M0DKHA HAXOMUTHCA B KJlacce-HACJEIHUKE
untepdeiica. OrpannueHre eIMHCTBEHHOTO npeaka B C# Ha uHTepdeichl He pac-
MPOCTPAHSETCA: KIACC MOYKET HMMETh TOJBKO OJIMH KJIACC-IPEJOK M CKOJBKO
yrogHo uHTepdeiicoB-npeakoB. OaHaKo, KJIacc OJDKEH COAEpKaTh pealn3aluu
BCEX METOJOB, KOTOpBIE COJIepKaTcsi B HacleqoBaHHOM uHTepdeiice. Kpome

ATOTO, KJIACC MOXKET COACPKaTh U COOCTBEHHBIE METOIbI 10 OOIITUM ITPaBHIIAM.
[Tpumep.
namespace Interfacel

{
13



public interface Intl

{ //omucanue uHTEp(DEiica U3 TPEX METOIOB

double area(double x);

double per();

string type();

by

struct Tri:Intl //ucnonp3oBanue uHTEpdEiica

{ // cTpyKTypa TOXKE MOXKET OBITh HACIEAHUKOM HHTepdeiica

double a,b,c:

// peanuzanuu METOJI0B UHTEep(deiica
public double area(double x)
{double p;

p=(at+b+c)/2;

return x*Math.Sqrt(p*(p-a)*(p-b)*(p-c));

public double per()
{

return a+b+c;

14



napameTp(bl)

}
}

public string type()
{

return "Treug";

public Tri(double al,double bl,double c1)

// KOHCTPYKTOP CTPYKTYpPHI BCEr/ia JOJIKEH UMETh

a=al;
b=b1;

c=cl;

class Neli:Intl

{

// kmacc-HacJaeHUK UHTepdeiica
double a,h;

public Neli(){

a=10;h=5;

}

// mpyras peanu3aiys MeTo10B HHTepderica

public double area(double x)

15



return x*a*h;;

¥
public double per()
{
return 2*(a+h);
¥
public string type()
{
return "Square";
¥
by
class Class1
{

static void Main(string[] args)

{
Tri tl=new Tri(4.2,5.6,7.2);

Console.Write("Area={0:#### ##}" t1.area(0.8));

Console.WriteLine(" Perim="+t1.per());

Neli r1=new Neli();

Console.WriteLine("Area 2 = "+rl.area(1.0)+

16



" Perim 2 ="+r1.per());

Console.ReadLine();

}
} }

C uHTepdeiicamu cBsi3aHa €IIe OJHA HHTEPECHas BO3MOXKHOCTH: HHTEp-
deticupie ccbUTKU. MOXHO OOBSBUTH MEPEMEHHYIO THIIA «UHTEpQEIcy, KoTopas
3aTeM MOXKET CChUIAThCA Ha JI000M Kiacc-HaclieMHUK 3Toro uutepdeiica. Ilo-

ATOMY TJIaBHasi PYHKIIHS MIPEABLAYIIETO PUMEPA MOKET UMETH CIEAYIOLIUIN BU:

static void Main(string[] args)

{

Intl xint; // nepemenHas Tuna uHTEpEc

xint = new Tri(3, 4, 5); // nepBbIit BapuaHT
Console.Write("Area={0:#### ##}", xint.area(0.8));

Console.WriteLine(" Perim=" + xint.per());

Neli r1 = new Neli();
xint =rl; // BTOpO1 BapHaHT
Console.WriteLine("Area 2 =" + xint.area(1.0)
+" Perim 2 =" + xint.per());
Console.ReadLine();

}

B cooTBeTCTBUE C BapuaHTOM 3aJaHUsl OMHUCaTh yYKa3aHHbIE HHTep(]eich 1

pfain30BaTb HX B IICPCUHCICHHBIX KJIaCCax. PeamnzoBaTh coOOBITHSA I BCECX

17



OCHOBHBIX JI€HCTBHM, JOMYCTUMBIX IO OTHOLIEHWIO K KOHKPETHOMY KJaccy.
Co3znath mporpamMmy Ha sizbike C#, I€MOHCTPUPYIOIIYIO pabOTy peamn30BaHHBIX
KJIACCOB, UCIOJIb30BaHUE UHTEP(ENCOB, BOSHUKHOBEHHE U 00pabOTKY COOBITHIA.

BeinonHenHas ~ pabotra  JOJDKHA — BKJIIOYaTh  HMCXOJHBIA  TEKCT
paboTOCIIOCOOHOM MPOrpPaMMBbI U OTUET O BBIOJHEHUH PAOOTHI.

1. Peanu3oBaTh cHUCTEMBI JJEKTPUUECKUX MCTOYHUKOB U HpHOOPOB,
COCMHEHHBIX MEXIy co00i uepe3 mHYpbl. B uHTepdeiicax MOMKHBI OBITH
IpEeIyCMOTPEHa BO3MOXKHOCTh MOJY4YEHHMs HH(OpPMALMM O HANpPSDKEHUU MU
MaKCUMAaJIbHOW MOILIHOCTH, KOTOPYIO MHOJJEpKUBAET 3neMeHT. lIpubop nomxeH
MMETh HAUMEHOBaHKE, MOTPEOIIIEMYIO MOLTHOCTh, @ ICTOYHUK M MPOBOJ — CIIUCKU
HOJIKJIFOUEHHBIX PUOOPOB.

Nartepdeiicor:

IElectricSource (rcTouHuK TOKA)
IElectricAppliance (anexTpuueckuii mpuodop)
IElectricWire (amexTprueckuii mHyp)
Knaccsr:
SolarBattery (conneunas 6arapest)
DieselGenerator (mu3enbHbIi reHEpaTop)
NuclearPowerPlant (atomHast 371€KTpOCTaHIHSI)
Kettle (qaitauk)
Lathe (TokapHbIii cTaHOK)
Refrigerator (xom0qiIsHUK)
ElectricPowerStrip (ayekTpudueckuil yaTnHUTEb)
HighLine (BbICOKOBONBTHAS JINHUS)
StepDownTransformer (monmkaromuii  Tpancopmarop, TOJIKCH
peann30BbIBaTh HHTEP(ENCHI U MOTPEOUTENS U HCTOUHHKA TOKA)
2. Peann3oBaTh KOMIIOHEHTHI KOMITBIOTEPHOU CHUCTEMbI, CBSI3AHHBIC MEXKIY
coboii uepe3 ompeaeneHHbie uHTEpderchl. O0ecrneuynTh BO3MOXKHOCTh CTHIKOBKHU

AJIEMEHTOB CHUCTEMbI MEXIy co0Oi B ciydae CcOBHajaeHUs UHTEPGEHCcoB
18



B3aumozeiictBus. HMutepdeiickl B 00s3aTENILHOM  TMOPSJIKE MOIIEPKUBATH
uHPOPMAIIMI0O O MAKCHMAaJbHOW CKOPOCTH TeEpeaadyd AAHHBIX M BO3MOXXHOCTh
nepenaBaTh Kak MUHUMYM NOOANTOBBIE TaHHBIE.
HnTepdeitcot:
IUsbBus (muaa USB)
ISata (muna SATA)

INetwork (cets)

IInnerBus (BHYyTpeHHSS IIMHA KOMITBIOTEPA)
Kiaccsr:
MotherBoard (MaTepuHCKas Tu1aTa ¢ mporeccopom)
RamMemory (oneparuBHasi maMsTh)
HardDisk (xecTkuii 1uck)
Printer (mpunTep)
Scanner (ckanep n300pa>keHU )
NetworkCard (cereBas kapra)
Keyboard (kmaBuarypa)
3. Peanu3oBaTh HaOOp KOJUIGKUMH, peaJu3ylOUUX CTaHIapTHbHIE
uHTepdeiicel 1m0  paboTe ¢ KOWIEKIUSIMH W3  TMPOCTPAHCTBA  UMEH
System.Collections.

Wartepdeiicor:

IEnumerable (mocienoBaTenbHOCTD JIEMEHTOB)
ICollection (komaexius)
IList (crircok)
IDictinary (cioBapb)
Kiaccer:
List (crincok)
Queue (ouepenn)

Dictinary (cioBapb)
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JlabopaTtopnast paGora Ne3

Padora ¢ B/{

Coznanue ynkiuit nns MS SQL Server ¢ ucnofib30BaHueM MIAT(HOPMBI
.Net Framework.

JlaHHas BO3MOXKHOCTD nosiBujach emie B MS SQL Server 2005, koraa craio
MOXHO ToakIouath K MS SQL Server cBon coOCTBEHHBIE COOpPKH, CO3/IaHHBIC
s natgopmsel Net Framework.

brnaronapst sToMy moJib30BaTeNd MOTYYUIN BO3MOXKHOCThH CO3/1aBaTh B MS
Visual Studio mpu momoiu ogHOrO U3 s3bIKOB nporpammupoBanus (C#, Visual
Basic.Net u 1p.) 00beKThI, KOTOPbIE€ BIOCIEACTBUU MOTYT UCIIOJIb30BAaThCS BHYTPU
MS SQL Server.

Pazpemaetcs co3nanue cieayrommx 00bEeKTOB:

HOBBI€ THUIIbI IAHHBIX;

M0JIb30BaTENIbCKUE QYHKIINU;

XpaHUMBbIE TIPOLICTYPHI;

arperaTHbie (YHKITUY;

TPUTTEPBL.

I[To ymomuanuto Ha MS SQL Server 3anpemeno wucnonb3zoBanue CLR
(Common Language Runtime), mosTomy TpedyeTcs SBHO BKIIOUUTH 3Ty OMNILIMIO HA

cepBepe.

3ameuanue. CLR — 3710 oO1Ies3bIKOBas UCHOJHSAIONIAS Cpela, KOoTopas
BxoauT B coctaB Microsoft .Net Framework n orBeyaer 3a BeImOJIHEHME JIFOOOTO
KoJ1a, co3ianHoro aiis miatgopmsl .Net Framework.

C# — 00BEKTHO-OPUEHTUPOBAHHBIN SI3bIK, Pa3pa0OTaHHBIN CHEIUATBHO IS
miatdopmbl Net Framework. OgHako MOXXHO HCIONB30BaTh U JIPYTUE S3BIKU

POrpaMMUPOBAHUS 1JIs1 JAHHOU MIIAaT(HOPMBI.
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PaccmoTtpum niporiece co3ganust o0braHOM GyHKImu 1t MS SQL Server nHa
s3pike C# B MS Visual Studio 2008.

B MS Visual Studio 2008 co3manum HOBBINM mpoekT (MeHto File — New —
Project...)

B nmumanore coszmaHus mpoekTa BhIOEPEM HYKHBIA THI MPOCKTA M YKaXKEM

ums (puc. 1).

New Projct i — | 2 | 52 |

Project types: Templates: MET Framework 2.0 -

Visual C# Visual Studio installed templates
Database Projects @ SQL Server Project JE SQL Server Project
Microsoft SQL Server

My Templates

SQLCLR
j Search Online Templates...

Other Languages
Distributed Systems
Other Project Types
Test Projects

A project for creating classes to use in 5QL Server

MName: SqlServerProjectl
Location: F\Users\Forw\Documents\Visual Studic 2008\Projects -
I Solution Name: 5qlServerProjectl Create directory for solution

[ Add to Source Contral

[ ok |[ Concel |

Puc. 1. Co3nanue HoBoro npoekra B MS Visual Studio 2008

Jlanee MOXHO ykKa3zaTh cepBep M 0a3y HaHHBIX, KOTOpbIE BIIOCJIEICTBHH

MOXHO OYJIeT UCIIOIB30BaTh JUIS OTJIAJIKH Koja (CM. puc. 2).
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Add Database Reference m

Choose a database connection to be added as a database
reference,

Available References:

@ testsys-414bcab.AdventureWorks.dbo

& testsys-414bcablsql2008. AdventureWorks2008.dbo

[ Add Mew Reference... ]

| ok || cCancel |

Puc. 2. Be160op cepBepa 1 0a3bl JaHHBIX

B COBI[aHHBIﬁ IIPOCKT I[O6aBI/IM HOBBI OOBEKT — IIOJIb30BATCIIbCKYIO
byHkuuo (cM. puc. 3).
" Add New Item - SqlServerPrajectl - :M _ - —— P — |8 [
Categories: Templates:
Visual C# Items Visual Studio installed templates
Code [E=]Stored Procedure [FTrigger
{f}IAggregate '-",ﬁl Class
I%User-Deﬁned Function |1] User-Defined Type
My Templates
i |2 Search Online Ternplates...
An empty function
i MName: Sumlcs
I [ Add Cancel

Puc. 3. Jlo6aBnenne pyHKIIUU B TPOCKT

Hanumewm ciexyromuit ko B 3To# GyHKIUU:

using System;
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using System.Data;
using System.Data.SqglClient;
using System.Data.SqlTypes;

using Microsoft.SqlServer.Server;

public partial class UserDefinedFunctions

{

[Microsoft.SqlServer.Server.SglFunction]

public static Sqlint32 Sum(Sqlint32 a, Sqlint32 b)
{

return a + b;
by
2

OOparute BHHMaHHE, YTO HWCIIOJIL3YIOTCS HE OOBIYHBIC THITHI JTAHHBIX,
Kotopeie ecth B C#, a cnenuduunbie 1t MS SQL Server, Takue TUMBI UMEIOT
npedukc «Sql»

3apeructpupyem cOopky Ha cepBepe MS SQL Server. Jj1s1 3TOro BBIIOJIHUM
xomanay wmeHio Build — Deploy Solution. Ilpu stom OyaeT mnpou3BeacHa
KOMIOWIAIMA cOOpKH, a caMa cOopka Oy/eT MOMEIIeHa Ha CEpBEP B YKa3aHHYIO
B/I.

Pa3pemmm Beimonmuenue CLR koma Ha cepBepe:

sp_configure ‘clr enabled’, 1
RECONFIGURE;

[Tocie 5Toro MOKHO BBI3BaTh CO3/IAHHYIO (DYHKITHIO:

SELECT dbo.Sum(10, 20)
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AHaOTUYHBEIM 00pa3oM MOXKHO CO3/1aTh W arperaTHyr (QyHKIHIO.
Hampumep, arperatnas ¢ynkuuss SUM B MS SQL Server pabGoTaer TOJIBKO €
YUCJIaMH, TIO3TOMY €CIIM BO3HHUKACT HEOOXOAMMOCTh HCIIOJIB30BATh TaKYIO
GyHKIUIO 1711 CTPOK (YTOOBI HAOOp CTPOK OOBEAMHUIICS B €IUHYIO CTPOKY, a
3HaueHUA ObUTM Obl pa3leleHbl 3aMSITbIMU), TO O5TO MOXHO pPEaJIn30BaTh

cpeactBamu CH#.
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JlabopaTtopHasi pabGora Ne4
3anecenue n1aHHbIX B B/I. PaGoTa ¢ DataSet

ADO.NET mpeacraBmsieT co00il OCHOBHYIO MOENb JTOCTYNa K JTaHHBIM B
mwiatgopme Net Framework. OHa He sBIS€TCS pacIIUpeHUEM CYIIECTBOBABILIECH
panee TtexHojorun ADQO, a peanuszyeT HOBYIO MOJelb pPabOThl C JaHHBIMHU.
Hanpumep, oHa mpeamosaraeT OTCOCIWHEHHYIO MOJAETh paboThl, T.e.
NOJAKJIIOYEHUE C CepBEepoM 0a3 JaHHBIX YCTAHABIMBACTCS TOJIBKO HAa MOMEHT
BBITOJIHEHUS 3aIpoca, MOCJE 4ero OHO paspriBaercs. Panee noakmroueHus ¢ b/l
MOJIJIEP>KUBAJIOCH HA MPOTSHKEHUH BCETO ceaHca padoThl.

ADO.NET BkIt04aeT Caeayromne KIKYEBble KOMIOHEHTHI:

Habopvl Oannvix (DataSet). IlpenctaBisitor co00Oil HEKOTOPYIO YacTb
peanbHOM BJl, BKiTtouast B ce0si He TOJIBKO TaOIMIIbI, HO M CBSI3M MEX]y TaOJIUIIaMU
Y OTpaHUYCHUS;

nposaiidepvl  oannvix (DataProvider). biaromaps Hamuuuio pa3iudHbBIX
npoBaitnepoB, TexHomorus ADO.NET mosker paborarh ¢ pa3iuyHbIMH THIIAMU
CYBI: MS SQL Server, MS Access, Oracle, a Takxke ¢ no6oit bB]l, ucnonb3ys
texnosoruto ODBC (Open DataBase Connectivity).

O6mas cxema paboTsl ¢ ucnoib3oBanuem ADO.NET:

CozaaTh U YCTaHOBUTH MOJIKJIIOYEHUE K cepBepy. Hanmpumep, moaxmounmcst
K JIokajgbHOMY cepBepy k b1 AdventureWorks:

string connectionString = “Data Source=(local);Initial

Catalog=AdventureWorks; Integrated Security=SSPI;”;

SqglConnection connection = new SglConnection(connectionString);

connection.Open();

Co3gate KOMaHIy W BBINOJHUTH Ha cepBepe. Hampumep, momyumm Bce

3anucu u3 tabnuier Orders:
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SqlCommand cmd = new SqlCommand(“SELECT * FROM Orders”,
connection);

SqglDataReader reader = cmd.ExecuteReader();

OO0paboTaTh pe3ynbTaThl BBIMOJHEHUS KomaHabl. Hampumep, BbiBelneM

COOCPIKHUMOC T3.6JII/IHI)I Ha KOHCOJIb.

while (reader.Read())

{
Console.WriteLine(String.Format("{0}, {1}", reader[0], reader[1]));

¥

reader.Close();

3aKpI>ITB COCIUHCHUC.

conn.Close();

Texnoaorus LINQ

LINQ (Language Integrated Query) — mpoektr Microsoft mo moGasieHuro
CHHTAaKCHCa sI3bIKa 3aMpocoB, HammoMuHatomero SQL, B sI3bIKH IPOrpaMMUPOBAHUS
wiatdopmel .NET Framework.

LINQ mo3BoJsieT BBIOIHATH 3alIPOChl K 00BEKTaM HaXOAUIUMCS B IaMSITH,
B TUMHU3UPOBAHHON 0a3e AaHHbIX U B XML nokymente. JJisi 3TOro UCHoiab3yroTCs
cootBeTcTBYIOmME TexHosoruu: LINQ, DLINQ XLINQ.

Hanpumep, cozgaaum MaccuB arr u 3amnonHuMm ero yuciaamu ot 0 go 10, a

3arem nipu oMoy LINQ BeiOepeM aneMeHTsI Oombiiie 4 1 MeHbIINE §:

intflarr={7,9,3,4,5,6,0,8,9,10 };

var newArray = from i in arr
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where1>4 &&1<8

select i;

B pesynbrare nmepemennas NEWArray OyaeT coaepkarh KOJUICKITUIO TIENTBIX
yucen: 7, 5, 6.

ITepen Hauanom padotel LINQ ¢ 6a3amu TaHHBIX HaM TPeOyeTCs TOJTyYUTh
onucaHusi 00beKToB 0a3bl naHHBIX B MS Visual Studio. CymiecTByoT pa3inuHble
WHCTPYMEHTHI IS TeHeparuu cymHocted migs MS Visual Studio u3 6a3 maHHBIX.
Hanpuwmep, yrunura xomangHou crpoku SQLMetal, koTtopyro MOXHO HaWTH B
nanke: C:\Program Files\Microsoft SDKs\Windows\v6.0A\bin.

[Ipumep ncnob30BaHUS:

SQLMetal /server:\SQL2008 /database: AdventureWorks /pluralize

/code: AdventureWorks.cs

B pesynbrare Oynytr creHepupoBaHbl 00beKTHl Ha C#, OMHMCHIBAIOIINE BCE
oowektel BJ] AdventureWorks2008.
Paccmorpum mnipumenenne LINQ Ha mnpaktuke. Ilepen BBINIOJITHEHHEM

3arnpocoB LINQ k 6azam gaHHBIX HEOOXOIUMO CO3/1aTh KOHTEKCT JTaHHBIX:

var db = new MyDataContext(@"server=.\SQLEXPRESS; database=my;
integrated security=SSPI");

if ('db.DatabaseExists())

db.CreateDatabase();

PaccMmoTpum mprMepsl BBITIOJIHEHHSI CTaHIAPTHBIX OTNEpaliiii HaJl JaHHBIMU
npu nomotu LINQ.

Bri0opka 0fHOTO €TMHCTBEHHOTO 3HAYCHUSI:
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var first = db.Customers.FirstOrDefault(c => c¢.CustiID=="CHIPS");

Bri6opka 1o ycioBuio:

where, null, contains & type

var r = new string[] { "WA", "OR" };
var customers = from c in db.Customers
where c is Customer &&
(c.Region==null || r.Contains(c.Region))

select c;

Onepanusi CoeIMHEHUs TaOIuUIL;

var labels = (from c in db.Customers join o in db.Orders
on c.CustID equals 0.CustIiD

select new { name = c.ContactName,

address = 0.ShipAddress

}).Distinct();

BrlnonHeHune arperatHbix GyHKIUMI:

var totals = from c in db.Customers

group c by c.Country into g

select new Summary { Country = g.Key,
CustomerCount = g.Count(),

OrdCount = g.Sum(a=> a.Orders.Count)};

Onepanys BCTaBKM HOBOM 3aIKCH:
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var customer = new Customer() {

CustID = "CHIPS",

CompanyName = "Mr. Chips" };
db.Customers.InsertOnSubmit(customer);
db.SubmitChanges();
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JlabopaTtopnas paGora NeS

Co3naHue makera yCTAaHOBKH

Microsoft Visual Studio.Net moanmepskuBaeT camble pasHbIe CIIOCOOBI
pa3BepTHIBAHUSA TNPUIOKEHUS: OT CaMbIX TMPOCTHIX, JO  CIOXHBIX, C
ucnionszoBanuem Windows Installer.

Korma mnpuiokeHne MOTHOCTBIO TOTOBO, HEOOXOJMMO €ro MOJHOCTHIO
MOATOTOBUTh K Pa3BEPTHIBAHUIO, T.€. K YCTAHOBKE HAa KOMIIBIOTEPE KIHEHTA C
MUHUMAJIBHBIMHU YCUITHSIMH.

Pa3BepTbiBaHHE NPUIIOKEHHS C TOMOIIBIO MPOCTOT0 KOMUPOBAHUS

[TomHOE pa3BepTHIBAHNE UMEET PsIT OTPAaHUYCHUM:

Bce daitnbl, HeoOxoauMble 711 pabOThI TPUIIOKEHUS JTOHKHBI HAXOIUTHCS B
ATOM K€ KaTaJiore rje 1 npuioxeHue (OndIuoTeku, pecypchl, panisl U T.1.).

Ha wneneBoM KoOMIIbIOTEpE 10 Havajla pa3BepThIBAHUSA [OJDKHA OBIThH
ycranosineHa cpena .NET Framework.

Pa3BepThiBaeMoOe MpUIIOKEHHWE HE JODKHO TpeOoBaTth (ailyioB WM
pecypcoB. Kpome Tex, KOTOpbIE yKe€ YCTaHOBIICEHBI HA KOMIIBIOTEPE.

OOGBIYHO TaKO€ pa3BEPTHIBAHUE OCYIIECTBIISCTCS C TOMOIIBIO KOMaH/IbI

X COPY D:\MyApp C:\MyApp/S

Otkyna Kyzaa

[Tyck/Bcee nporpammel/Ctangaptasie/ KomanaHas cTpoka

Co31aHHe MPOEKTa yCTAHOBOYHOM MPOrpaMMbl
Jns Windows Forms moaep:kuBaeTcs 1Ba BUIa YCTAHOBOYHBIX IIPOEKTOB:
T TIPUJIOKEeHuH (Setup project)

JUT TONOJHHUTENBHBIX Moysei Merge Module projects.
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[lepBBIlli TIpUMEHSIETCS I TOJY4YSHUS IUCTPHOYTHBA, MPHTOJHOTO JUIS
pa3BEpTHIBAHUS HCIIOJHSEMOTO TPWIOKEHHUS, a BTOPOW IS DJIEMEHTOB
yIpaBIeHUS U KOMIIOHEHTOB, KOTOPBIC HE SIBJISFOTCS] OTJCIBHBIMHU TIPHUIIOKEHUSIMHU
¥ HE TIOJIeXkKAT HEMOCPEICTBEHHOMY Pa3BepPTHIBAHUIO.

Jlnis co3nanusi AUCTpUOYTHBA TOTOBOM MPOTpaMMbI HEOOXOIUMO JT00ABUTH K
PEIICHUIO MTPOSKT YCTAHOBOYHOH MPOTPAMMEBI.

Jlnst aroro B myHkte File mpoekra HeoOxommmo BeIOpath komanay Add
Project/New project.

Otkpoetcs auanoroBoe okHo Add New Project, conepskaree nBe maHenu:

neBas — nanenb Project Types

npaBas — na”ens 1emplates

Ha neBoii manenu BeiOupaem: Setup and Deployment Projects.

A na nipaBoii: Setup Wizard.

3artem menkaeMm Ha kHonke OK.

B pesynbrare 3amyckaercss macrep Setup Wizard w mosiBisieTcss OKHO C
npuBercTBreMm Setup Wizard(1 of 5). B atom okoiike HEOOXOAUMO IICIKHYThH
kHOmKy Next.

[MTosiBnsieTcst Bropoe okHo Setup Wizard(2 of 5) u crpanuneir Choose a
project type, Ha KOTOpO HEOOXOAUMO 3a/1aTh THII MPOEKTA C IOMOIILIO OJHOTO M3
yeThIpeX (PIakKoB: Ba (uiadkka JjIsl UCTIOTHSIEMOU COOPKHU

o Create a Setup for a Windows Application

o Create a Setup for a Web Application

W nBa ans ycraHoBku HeucnonHsemoi coopku (dll)

o Create a merge module for Windows Installer

o Create a dowloadable CAB file.

OOBIuHO (117151 HAC) TIEPBHIN dIar.

3atem Next.
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[TosiButcst TpeThe okHO co crpanuneit: Choose Project Outputs To Include,
KOTOpasi TO3BOJIACT BBIOpPAaTh (aliiabl pEmIeHUS IS BKIIOYEHUS B TMPOEKT
YCTaHOBOYHOM MPOTPaMMBI.

Ha stoii cTpanuiie oToOpaxkaeTcst mecTh QUIasKKOB:

0 Documentation Files from...

0 Primary output from...

O Localized resources from...

o0 Debug Symbols from...

o Content Files from...

O Source Files from...

Jlnst Toro ytoOsl BKIHOUUTH B mpoekT EXE u DLL — daiinsl HeoOxoaumo
ycraHOBHTh (Giiakok Primary output from... . Ilpu 3TOM BHU3y Ha NaHEIH
Description mosiBuTcst Kpatkoe omucanue. OOBIMHO €Ie YCTaHOBJCH (I1axkok
Content Files from... u ¢maxok Localized resources from...

MokHO elie Ha 3Tane OTJIAJIKM BKJIIOYUTH WH(DOpMAIUIO JJid OTIAIAKUA U
WCXOJIHBIC TEKCThI, HO B KOHEYHOM BapHUaHTE WX HE JIOJDKHO OBITh.

3arem HaxkumaeTcs kHomka Next, u Macrep mepexoauT K 4 mary u3 5 u
otkpbiBaetcs crpanuiia Choose To Include, mo3Bosnstomast 100aBUTh K HPOCKTY
JT00BIC JOTIOTHUTENbHBIE (DAiIbl, HAaIpUMEpP TEKCTOBBIC (aiibl, CIIPABOYHBIC
daiins B popmare HTML u 1.10.

JloOaBjieHHE OCYIIECTBIIAIETCA ¢ momoinbio KHomku Add(ecim He XoTHTE
uT0-11u00 mobasisate — Next). [NosiBisercs crpanuiia Create Project mocnennero
miara paboThl MacTepa, OToOpakaromias MHPOPMAlUI0 O TapamMeTpax Ballero
npoekrta. IllenkayB kHomky Finish, Mbl co3gaauM TPOEKT YCTAaHOBOYHOM
porpamMmbl 1 J0OABUM €T0 K PELICHHUIO.

Hoselit mpoekt otoOpasutcs B okHe Solution Explorer.
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Solution Windows AppApplications

- Wimdows Applications1

+ References

= App.ico

u Azzembly Info.cs

Forml.cs

SetupApp

e Detected Dependencies

© dotnetbedist x86 emv.msm

Content Files from... (Active)
Localized resources from. .. (Active)
Primary output from... {Active)

Mactep aBTOMAaTHYECKH YHTAaeT BCE 3aBHCHMOCTH BAIllerO IPOEKTa |
nobasut ux B manky Detected Dependencies. B Hamiem citydae 3TO 3aBUCHMOCTb
pabothl Hamiero mpoekta ot cpeabl .NET Framework. B stom crmcke (mamke)

MOTYT MPHUCYTCTBOBAaTh U JIPYrH€ 3aBUCUMOCTU. Bce OHM MO yMomuaHuio OyayT

MOMeYEHBI 3HAKOM > (stop), T.e. MO yMOIYaHHIO BCE HANJICHHBIC 3aBUCHUMOCTH

He OyJyT BKJIIOYEHBI B TUCTPUOYTHUB.
JIist BKJTIOYEHUS HAWACHHOW 3aBUCUMOCTH B JUCTPUOYTHUB HEOOXOAMMO

IICJKHYTh MPaBOM KHOTKOW Ha Ha3BaHWU (aiina u copocuts (uaxxox Exclude ms
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storo (aiina. Bxmodars dotnet... ciaemyeT TONBKO B TOM CiTydae, €CJIM Ha IEJICBOM
koMIibtoTepe HeT cpeabl .NET.
ITapaMeTpbl KOMIIOHOBKHM YCTAHOBOYHOM MPOrPaMMbI

OObIYHO, B pe3ynbTaTe KOMOWIALKUKA YCTAHOBOYHOTO MPOEKTA, MOTy4YaeTcs,
1o KpaiHel Mepe onuH (aiiil ¢ pacHMpeHHeM .MSi, B KOTOPOM XPaHSITCSA BCE
KOH(UTypallMOHHBIE JAHHBIE U COJEPKUMOE, HEOoOXOJUMOE i YCTaHOBKH
npwiokeHuss. Ho MOXHO, B 3aBUCMMOCTH OT HOCUTENS, Ha KOTOPOM
Mpeanojaraercss MEepeHOCUTh YCTAaHOBOYHBIC (ailbl, pa3Meliath MakeT Ha
HECKOJIBKUX OTACIBHBIX (haiiyiax, a TakKe BKIIOUYATh B HETO YCTAHOBOYHBIE (Dailiibl
Windows Installer, camu oHE OTCYTCTBYIOT Ha II€JIEBOM KOMITBIOTEPE.

JIns W3MEHEHHsT napamMeTpoB KOMIIOHOBKHM YCTAaHOBOYHON IPOTrpaMMBbl
UCIIOJIB3YETCSl AUAJIOrOBOE OKHO CBOWCTB NPOEKTa YCTAaHOBOYHOW MPOrPaMMBI.
Jns atoro HeoOxoaumo B Solution Explorer, menkHyB Ha KMEHH YCTaHOBOYHOTO
npoekTa SetupApp mpaBoil KHOMKOW MBIIIK M BBIOpaTh U3 KOHTEKCTHOTO MEHIO

KoMaHy Properties — oTkpoeTcsi TMaioroBoe OKHO CBOMCTB IMPOEKTA.

Output File Name omnpenensier myTe U uUMs, KoTopoe OyJeT Ha3HAYEHO
BBIXOJTHOMY (paility(yCTaHOBOYHOMY) MO YMOJTYAHUIO:

name cataloge\project name.msi

WNiu msm 114 TONOJTHUTENBHBIX MOYJIEH.

MO0>KHO U3MEHUTH KaTaJIOT C IIOMOIILI0 KHOIIKKH Browse...
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Package Files ompenensier crioco® ycTaHOBKH BBIXOJHBIX (DAlIOB peHICHHUS.
[To ymMomuaHHIO BCE BBIXOJHBIC (DAIIbl YIIAKOBBIBAKOTCS B OJJMH JUCTPUOYTHUBHBIN
(ait BMeCTe ¢ yCTaHOBOYHOM MPOTrpaMMOii. DTO 00ECIIEYMBACT BHICOKYIO CTEIICHb
COKATHS TIPU MUHUMAJIBHOM CJIO)KHOCTH YCTAaHOBKH.

In Setup file

In Cabinet file(s) — ynakoBka B Heckoabko CAB ¢aiiios, mpu 3T0M MOXKHO
ykycutb pazmep CAB — ¢aiinoB B Oaiitax (1,44 g *****) Jlna storo
ucnonb3yercss okHo CAB Size, KOTOpoe CTaHOBHUTCS JIOCTYITHBIM, €CJIU BBIOpaHa
orus In Cabinet file.

Ecnu ycranosnen duraxok Unlimited, To Oynet oqun wHenpepsiBablii CAB —
Gaiin.

Eciu ycranosien duaxok Custom file, To

o Unlimited 34gck3a0aeTcs max pasMep

o Custom CAB paiina.

Omnmus As loose uncompressed files — mo3BosiseT CKOMITMIMPOBATH B BUJIC
HE CXKaThIX (paijioB.

Bootstrapper — stoT mapamerp omnpeaensieT He00X0IUMO JId BKIIIOYHUTH B
muctpuOytuB maketr Windows Installer. Eciam BbIOpan sTOoT mapamerp, TO
TCHEPHUPYIOTCS JIOTIOTHUTENBbHBIC (haIbl, KOTOPBIC UCIOIB3YIOTCS JJISi YCTAHOBKU
Ha 1eneBoM kommbrorepe Windows Installer. [Ins OC XP — 1o He Tpebyercs, T.K.
OH TaM yKe€ CTOUT, nodTomy 11t XP MoxHO BeIOpaTh NONe. B npoTuBHOM ciiyyae
OyIyT CreHePHPOBAHBI CIEIYIOIINE (PaIIbI:

Setup.exe mpoBepsieT yCTAaHOBJCH JIM Ha IiesieBoM Kommbrotepe Windows
Installer u ecmu Her, To BhI3BIBaeT B 3aBucuMocTh oT Bepcun OC InstMsiA.exe
win InstMsiW.exe ans ycranosku Windows Installer. Tlocne atoro 3amyckaercs
Windows Installer st ycranoBku npuitoskeHus, usBiekas ero u3 Msi daiina.

InstMsiA.exe — nist Windows 95/98

InstMsiW.exe — NT/200
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Pasmep kaxxnoro u3 3Tux (haijoB Mpu MaKCUMAaJbHOM CXKaTHH OKojo 1,85
MI'6.

Setup.exe comepxkutr umsi Msi daiina, koropeliii Setup.exe oOpabaTeiBaeT
nocie mpoBepku Windows Installer.

[Tpu BBIOOpEe Mapamerpa Web Bootstrapper oTkpbiBacTcs TUalOrOBOE OKHO
Web Bootstrapper Settings. B Hem yka3piBaeTcsi ¢ IOMOIIBIO CBOMCTBa: Setup
folder URL — Web karanor, B KOTOpOM HaxOIQWTCS NpOTpamMMa yCTAaHOBKH U
Windows Installer Upgrade folder Url ykaspiBaeTcsi OTAENbHBIM KaTajor s
3arpy3ku uepe3 Web InstMsiA.exe u InstMsiW.exe ¢aitos.

T.e. mporpammel st yeranoBku Windows Installer u camoro npuioxeHus
MOJKHO XpaHHTh B pa3Hbix Web karanorax. [To ymMoa4aHUIO — B OJTHOM.

Compression onpexnensier crenenb cxarusa. None — wer. Optimized For

Speed — kommIpomuce MEXAY CKOpOCThIO B 00bekTOM. Optimized For Size — max
CTEIICHb CYKATHSI.

Ha mamHOM 3Tame MOXHO CUHTaTh, YTO BCE IMOATOTOBICHO IS CO3IAHHS
TUCTpUOYTHBA, U MOXHO BbIOpaTh B okHe Solution Explorer mpaBoii KHOMKO#
SetupApp ¥ B OTKpPBIBIIEMCS KOHTEKCTHOM  IIOJIE MEHIO BBIOpaTh ITYHKT
koMmrmsanuuy Build.

3areM creHepupoBaHHbIC (Dalibl MOKHO CKOIMPOBATh Ha BBIOPAHHBIN IS
pacnpocTpaHeHHs HOCUTEIIb.

KondurypupoBanue npoekra yCTaHOBOYHOH NMPOrpamMMblI

B Visual Studio.Net nmeercss mecTh perakTOpoB CBOWCTB YCTaHOBOYHOM
IPOTrPaMMBI:

Penaktop ¢aitnosoii cucremsl (File System Editor) — mo3BosseT BBIOpaTh
KaTayior (aiJIoBOM CHCTEMBI 1I€JIEBOTO KOMITbIOTEPA.

Penaxtop peectpa (Registry Editor) cozmaer 3amucu B peecTpe B mpoiiecce
YCTaHOBKH.

Penakrop tumnos ¢aitno (File Type Editor) ces3biBaeT THmbl (aiiioB c

00pabaThIBAEMBIMH MTPUIOKEHUSIMH.
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Penakrop monb3oBarensckoro wuHTepdeiica (User Interface Editor) —
MO (ULIIPYET MOTB30BATENbCKUI HHTEP(EIC MPOTrpaMMBbl.

Penakrop Hecranmaptubeix naerictBuii (Custom Actions Editor) — 3amaer
HECTAHIAPTHBIE JEHUCTBUS, BBITIOJHIEMBIE YCTAHOBOYHOU MPOrPAMMON.

Penakxrop ycmosuii (Launch Conditions Editor) — onpezaenser HeoOXogumbIe
YCIJIOBHUSI JIJIsl HayaJla yCTAaHOBKHU.

Pepaxkrop ¢aiisioBoi cucremMsl

PenakTop ¢aiaoBoil cucTeMbl IO3BOJIIET MaHUIYJIMPOBaTh (haisIoBOH
CHCTEMOH IEJIE€BOT0 KOMITBIOTEpA: 3alUChIBAaTh BBIXOAHBIC (ailibl B pa3iIUyYHbIC
KaTaJord, CO3/1aBaTh Ha IIEJIEBOM KOMIIBIOTEpPE HE HOBBIE KaTalloTH, a TakKKe
co3/1aBaTh U JOOABISATH SPIBIKH.

Jlns 3anmycka penaktopa ¢GaigoBONM CHUCTEMbl HEOOXOAUMO BBIICTUTH
SetupApp B okre Solution Explorer u BeiOpats B MeHto View komanay Editor/File

System Editor — okHo pemakTopa.

+ (— File System on Target Machine Name Type
— Application Folder cmjc 0K
(paitior

— User's Desktop

] Uzer's Program
Menu

Ha npaBoil maHenu oToOpa)kaeTcs CIUCOK BBIXOJHBIX (DailJIoB MpPOEKTa
YCTAaHOBOYHOM TMIpOrpamMMbl, a Ha JEBOM CTPYKTypa KaTajloroB ILIEJIEBOIO
KOMITbIOTEPA.

[lepBoHaYaJIbHO OHA BKJIIOYAET B C€0s TpU MAIKU:

Karanor npunoxenus

Pabounii cron

ITone st mporpaMm MoJab30BaATENS
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MosxHO 100aBUTH CBOM COOCTBEHHBIE TIAIIKH, €CITH IIEIKHYTh JIEBYIO ITAHEIb
NpaBoil KHOMKOW  BeIOpaTh n3 KoHTeKkcTHOTO MeHIo Add Special Folder, a 3aTem
CTaHJAPTHYIO TManKy WKW co37aTh cBO0. [lo ymMoilyaHUIO BBIXOAHBIC (DAMIIBI
3aMKMCBIBAIOTCS B KaTaJOr MNpUioKeHudA. LleneBod karamor MOXHO H3MEHUTH,
BBIJICIUB €r0 Ha MpaBOWd MaHEId M TEepeTalldB €ro Ha JIeByI0 MaHelb B
HEOOXOUMYIO TATKY.

Penmaktop ¢aiiioBoii CHCTEMBI TIO3BOJISIET:

J106aBUTH HE CXKAThIN (Dailyl K AUCTPUOYTUBY.

Pasmectuts c6opku B GAC BO BpeMsi YCTAaHOBKH MPUITOKCHHSL.

J100aBUTH B KaKyr0-TM0O MaIKy SApibIK:

Jlns aToro Ha JieBoW maHe u mieakHyTh Application Folder, 3arem BrIOpaTh
U3 CIIHMCKA Ha MpaBoy nmaHenu ¢ai, 17 KOTOpOro HeoOX0AUMO CO3aTh SPJIbIK.

[IlenkHyTh MpaBod KHOMKOHN (aily, s KOTOpPOro HEOoOXOJWMO CO3/1aTh
SPJIBIK ¥ BBIOpATh M3 KOHTEKCTHOrO MeHI0 komaHay Create Shortevt. Spmsik st
(aiina coznaercs U J0OABIISIETCS HA MTAHEIb.

[lepeTamuTh ApJBIK ¢ TPABOM MaHETH B HEOOXOIMWMBIN KaTajor Ha JIEBOU
MaHENH.

PenakTop ycji0BUil YCTAHOBKH

Launch Conditions ****** po3ponseT omNpenessTh YCIOBUSA, KOTOPHIM
L[EJIEBO KOMITBIOTEP JIOJKEH YAOBJIETBOPATH JJIsl Hayalla YCTaHOBKH, HANpUMED,
Bepcus Windows. Kpome TOro, MOXHO MpPOBEpSATh HAJIUYUE OIMPEACICHHBIX
¢aiinioB, 3amucell peecTpa, KOMIIOHEHTOB, W NPUHUMATh pEIICHUS O Hayaje
YCTaHOBKH IO pe3yJIbTaTaM MPOBEPKH.

OxkHO pemakTopa MOJIEJICHO Ha JBE YaCTH: B MEPBOM 3a7at0T 00beKT ((ait,
paszien peecTpa Wik KOMIOHEHT), U BO BTOPOM — YCJIOBHUE, 3aBUCSIIEE OT HATHUHUS
3TOr0 KOMIIOHEHTA Ha LIEJIEBOM KOMIIBIOTEPE.

Ecnu ycrioBusi BBITIOJNHSIFOTCS, TO TMPOIECC YCTAHOBKU MPOJOJIKAETCS, B

IMIPOTHUBHOM CJIy4dac IpCKpamacT, U OTKAT.
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JlabopaTopHnasi padora Ne6
be3zonacnocts Windows-npuJioskeHui
Hebe30nmacHblii Ko

OnHuUM U3 OCHOBHBIX JOCTOMHCTB s3bika C# sBIIE€TCS €ro cxema paboThl C
MaMsIThIO: AaBTOMATUYECKOE BBIJICIICHUE MaMATH MOJ] OOBEKThl U aBTOMAaTUYeCKas
yoopka mycopa. IIpu 5TOM HEBO3MOXXHO OOPaTHUTBHCS IO HECYIIECTBYIOIMIEMY
aJipecy maMsATH WJIA BBIMUTU 3a TPAHMIIBI MACCHBA, YTO JI€JAeT MporpaMmsbl Oosee
HaJIC’)KHBIMU U 0€30MaCHBIMU.

B HekoTophIX cioydasx BO3HUKAET HEOOXOAMMOCTb paboTaTh C aJpecamu
MaMsITH HEMOCPEICTBEHHO, HaNpUMep, MPU B3aUMOACHCTBUM C OINEpalMOHHOMN
CHUCTEMOM, HAIUCAHWUU JPAWBEPOB M JIp. Takyr0 BO3MOXKHOCTH MPEACTABIAECT TaK
Ha3bIBaeMbIil HeOe3omacHbIi (Unsafe) koj.

HebGe3omacHbIM Ha3bIBaeTCsl KOJ, BbloJHeHUE kotoporo cpena CLR He
KoHTposiupyeT. OH pabGoTaeT HampsMyl C ajapecamMud oOJacTedl mamsiTu
MOCPEJICTBOM yKa3aTelield U JOJDKEH OBITh SBHBIM 00pa3oM MOMEUYEH C MOMOIIBIO
KJIFOUEBOI0 cjoBa unsafe, KOTopoe omnpenenseT Tak Ha3bIBa€Mblil HEOE30IMaCHbIN
KOHTEKCT BBITTOJTHEHUS.

Omneparop unsafe UMeeT ClIeayIOINI CHHTAKCUC:

unsafe 6ok onepaTopoB

Bce omepatopsl, Bxopsmpe B OJOK, BBIMOJHSAIOTCS B HEOE30MacCHOM
KOHTEKCTE.

Kommunsanus xoma, coaepskaiiero Hebe3omacHble (PparMeHThI, JOJDKHA
NPOU3BOAUTRECS € KitouoMm / unsafe. DToOT pekuM MOXKHO YCTaHOBHTH ITyTEM
Hactpoiiku cpeasl Visual Studio (Project-Properties-Configuration-Build-Allow
Unasfe Code).

CuHTakcuc ykazareneu

VYkazarenu mnpeaHasHAuYCHBbl MJIsi XPAaHEHUS aapecoB O0JACTeH MaMsITH.
CuHTakcuc oOBSBICHUS YKa3aTeIsl:

Tun naHHbIX* IepeMeHHas;

40



Tun JAHHBIX B 3TOM 0OBSIBIEHUN HE MOXKET 6BITB KJIaCCOM, HO MOXKECT 6BITI>
CTPYKTYpPOHM, NEPEUUCIICHUEM, YKA3aTeJeM, a TaK € OJHWM W3 CTaHIAPTHBIX
tunoB: Shbyte, byte, short, ushort, unt, unit, long, ulong, char, float, double,
decimal, bool, void.

[Tpumepbl 0OBSIBICHUS YKa3aTEIICH:

int* a; //yka3zarens Ha int

Node* pNode;  //ykazarenb Ha cTpykTypy Node

void* p; //yka3aTesb Ha HEONpEeAeICHHBIA TUIT
int*[] m; //oqHOMEpPHBIN MacCHB yKa3arteliei Ha int
int** d; //lyka3zatenb Ha ykazateiab Ha int

B ogHOM omepaTtope MOYKHO ONMUCATh HECKOJIBKO YKa3aTelIel OJHOTO U TOTO
)K€ THUIIA, HAIPUMED:

int*a,b,c; //TpH yka3zatens Ha int

VYkazarenu ABISIOTCS OTIEIBHOM Kareropuei THUNOB JaHHbIX. OHU He
HacCIIeyIOTCS OT TUMa object, U nMpeodpa3zoBaHUEe MEXKIY THUIIOM Object U THUIaMu
yKazaTelield HEBO3MOXKHO. B 4acTHOCTH, JUIsi HUX HE BBIMIOJHSIETCS yIaKOBKa U
pacriakoBka. OJHaKo JOMYCKAaIOTCS MPeoOpa3oBaHUS MEXIAY pPa3HbIMU THUIIAMU
yKazaTellei, a TaK ke yKa3aTeIsiMU U 1EIbIMU.

VYkazarenn MOTYT SBJISITBCS  JIOKQJbHBIMH  TMEPEMEHHBIMH, TOJISIMH,
napamMeTpaMM W BO3BpalllaéMbIMH 3HAYEHUAMH (YHKIHHA. OTH BEITUYUHBI
MOJUYUHAIOTCS OOIIMM TpaBUjIaM OIpeaesieHus OOJacTh NEeWUCTBHUS U BpPEeMEHU
KU3HH.

VYkazarens void

Vkazarenp Tuma VOId o3HAayaeT, YTO OH CChUIAETCS HAa IMEPEMEHHYIO
HEU3BECTHOTO THUIA. YKa3aTelb Ha TUI vold MpuUMEHseTCS B T€X CiIydasx, Korjaa
KOHKPETHBIN THIT O00BEKTa, aJpec KOTOpPOro TpeOyeTcss XpaHUTh, HE OMpEaeiéH
(HampuMep, €cii B OJTHOM U TOM K€ MEPEeMEHHON B pa3HbIe MOMEHTHI BPEMEHHU

TpeOyeTCsl XpaHUTh afpeca OObEKTOB PA3TUYHBIX TUIIOB).
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VYkazarento Ha Tun void MOXHO NMPUCBOUTH 3HAUYEHHUE yKazaTens Jito00To
TUTIA, a TAKXKE CPABHUTH €0 C JIOOBIMU YyKa3aTellIMU, HO TEpe]l BBHIMOJTHEHUEM
KaKUX-TMOO0 JAEHCTBUI ¢ 00JIaCThIO TAMATH, Ha KOTOPYIO OH CChUIAaeTCs, Tpedyercs
peoOpazoBaTh €ro K KOHKPETHOMY THUITY SIBHBIM 00pa3om. CrieJoBaTensHo,

Vkazatenp VOId MOXET HaXOTUTBCS TOIBKO B JICBOH YacTH OIepaTopa

IMpUuCBanBaHUA.

[IpeobpazoBanue ykazareneu

JUist ykaszatened NOAJIEpKUBAIOTCS HEABHBbIE MPEoOpa3oBaHUs U3 JIHOOOTO
TUIa yKa3arens K taimy void*. JIroOoMy yka3aTenro MOYKHO MPUCBOUTH KOHCTAHTY
null. Kpome Toro, nomyckarorcs siBHbIE IpeoOpa30BaHUs:

MEXIy yKa3aTelsiMH JTF000To THIa,

MEXJly yKazaTeas MU JII000ro TUna W IeJIbIMU TUIaMHu (CO 3Hakamu u 0e3
3HAKA).

KoppektHocTh mpeoOpa3oBaHUil JIGKUT Ha COBECTH MPOTPAMMUCTA.
[IpeoOpa3oBaHuss HHMKaK HE BJIMSIOT HA BEJIMYHMHBI, HA KOTOPbIE CCBLIAIOTCS
yKazaTeldW, HO TpH TOMBITKE TMOJYyYeHUS 3HAYCHHS 1O  yKas3aTesro
HECOOTBETCTBYIOILIETO TUIIA MIOBEJCHUE MPOTPAMMBI HE OIIPEIEICHHO.

Nunnmanu3amnusa ykazarenen

Wuunmmanu3anmsi  ykasateneil MOXKeT OBITh OCYIIECTBICHA pa3TuYHBIMU
CIIOCOOAMH.

1 cioco0. [IpucBanBanue yka3aTemto ajpeca CyIleCTBYIOMIEro 00beKTa:

C moMoIIbIo oneparyy MoTy4IeHHs aapeca:

int a=5; //uiesnast mepeMeHHast

int*p=&a; //B ykaszareib 3amuchiBaeTCs apec a

C nmomoMuIbI0 3HaYeHHsI IPYTroro MHUIUAIU3UPOBAHHOTO YKa3aTes:

int*pl=p;// ykazarensb P yke HHUIMATUIUPOBAH

C OMOIIIBI0 UMEHH MacCHBa, KOTOPOE TPAKTYETCS KaK ajpec:

int[]b= new int[]{10,20,30,40}; //maccuB
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fixed (int*p2=Db) {...}; //mpucBaviBaHWE  yKa3aTello p2 azapeca
HayaJla MaccuBa

fixed (int*p2=&b[0]){...}; //T0 e camoe

2 cmoco0. [lpucBamBanme ykaszatemto aapeca O0JacTH MaMATH B SBHOM
BUJIE:

char*p3=(char*)0x12F69E;

3necb 0X12F69E — mectHammarepuyHas koHcTtadTa, (Char*) — omepamms
SIBHOT'O NMPUBEJICHUS TUIIA: KOHCTAHTa MpeoOpasyeTcs K TUITYy yKa3zaTens Ha char.

3 cnoco0. [IpucBanBaHue HyJI€BOTO 3HAYEHUSA:

int*p4=null;

4 cnoco6. Beiaenenue o6iacTu naMaTy B CTEKE U MpPUCBaMBaHUE €€ ajpeca
yKa3aTelo:

int*p5=stackalloc int[10];

3neck onepanus stackalloc BemmomnHseT BeienaeHne namsati noj 10 BennynH
tuna int (MaccuB u3 10 3JIeMEHTOB) M 3alKCHIBACT aJpec Haudajia 3TOM o0JacTu
MaMsITH B IEPEMEHHYIO PS5, KOTOpasi MOKET TPAKTOBATHCS KaK UMs MAacCHBA, TaK U
yKa3aTeJeM.

OCHOBHBIMU OIlEpalUSIMU C YKa3aTeISIMU ABISIOTCS * U &.

O06e 31U onepanuu ABISIOTCS YHAPHBIMHU, T. €. UMEIOT OJIUH ONepaH], nepea
KOTOPbIMU OHHU cTaBsiTcsA. Onepauus & COOTBETCTBYET Oomepaluu "B3sTh ajapec .
Omneparust * COOTBETCTBYET CJIOBaM '3Hau€HHUE, PACIOJIOKEHHOE TI0 YKAa3aHHOMY
aapecy'.

Onepamust * Ha3zpIBaeTcd pazajpecanveil uinum paspiMeHoBaHueM. OHa
IpeIHa3HaYeHa sl JOCTylNa K BEJIMYMHE, aApeC KOTOPOW XPAHUTCS B yKa3arele.
DTy onepanuio MOKHO UCIOJIb30BaTh KaK JJIA MOJIYYEHUs, TaK U JIJI1 U3MEHEHUS
3HAYECHUS BEJIMYUHBI.

[Ipumep:

int a=5; //ienas mepeMeHHast
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Int*p=&a; //MHANAAIA3AIMST  yKazaTels  aJpecoM

IIEPEMEHHOU a

Console.WriteLine (*p); //onepans pa3aapecanyu, pe3yibTaT pPaBeH
5

Console.WriteLine (++(*p)); /lpe3ynbrar 6

int[Jo=new int[] {10,20,30,40}; /ImaccuB

fixed (int*t=Db) //MHUTIMATA3aIMs  yKa3aTeasl aapecoM Hadaia
MaccHuBa

{

int*z=t; //MHuUMan3anys yka3areis 3Ha4€HUEM JIpYyroro
yKazaress

for (int 1=0;i<b.length;++1)

{

t[i]+=5; //moCTyN K 3JIEMEHTY MaccuBa (yBeIHMYCHUE Ha 5)

*7+=5; //mocTyn ¢ MOMOIIBIO ajipecannu (yBeJInueHue enic Ha 5)
++Z; //MHKPEMEHT yKa3aTess

}

¥

B npuBenéHHoOM mpuMepe IOCTYyH K 3JIEMEHTaM MacCHBa BBINOJIHSIETCS
JIByMsl crioco0amu: MyTEéM HHAEKCAMU YyKa3aTedas t W MyTéM paszajapecaluuu
yKa3aTens Z, 3HAaYeHHE KOTOPOTr0 MHKPEMEHTHUPYETCS MPH KAKIOM MPOXOJIE IIUKIIA
JUTS IEPEX0/1a K CIAEAYIOIIEMY 3JI€MEHTY MAacCHBa.

KoncTpykiuio *mnepemMeHHass MOXHO UCIIOJb30BaTh B JIEBOM 4YacTu
orepaTopa MPUCBaWBaHUs, TAaK KaK OHA OMpeaeseT aapec odiacTu mamstu. s
MPOCTOTHI 3TY KOHCTPYKIIMIO MOXHO CUHUTATh UMEHEM IEPEMEHHOM, Ha KOTOPYIO
ccputaeTcst ykazarenb. C HeWl JOMyCTUMBbI BCEW NIEUCTBUSA, ONPEACIEHHBIE IS
BEJIMYMH COOTBETCTBYIOLIETO THIIA.

Oneparop fixed dukcupyer o0OBEKT, aapec KOTOPOTO 3aHOCUTCA B

yKazaTelb, JUIsi TOrO YTOOBI €ro He MepeMenian COOpPUIMK Mycopa U, TaKuM
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o0pa3oM, yKa3aTelb OCTaJCs KOPPEeKTHbIM. DuKcaius MPOUCXOIUT Ha BpeMs
BBITMIOJTHEHUSI 0JI0Ka, KOTOPBIN 3aMKCcaH MOCe KPYTIIbIX CKOOOK.

ApudmMernueckue onepaium ¢ ykazaTeasiMu

ApudmeTrueckue onepainu ¢ yka3arelasiMu (CI0XKEHHE C LENbIM, Pa3HOCTh
yKazaTelield, ”HKPEMEHT U JACKPEMEHT) aBTOMATUYECKU YUUTHIBAIOT pa3Mep TUIla
BEJIMYMH, aJpPECyeMbIX yKa3zaTelIMH. OTH OINepaldd TMPUMEHUMBI TOJIBKO K
yKa3zaTeiasiM OJHOTO0 THIa MU HUMEIOT CMBICI B OCHOBHOM TMpu paboTe co
CTPYKTypamMH  JaHHBIX, DJIEMEHTHl  KOTOPHIX  pa3MEIIeHbl B  MaMSTH
MOCIIeI0BATEIbHO, HAIPUMED, C MACCHBAMH.

NukpeMeHT mepeMeniaer ykaszaTellb K CIEeAYIOIIeMy SJEMEHTY MacCHBa,
JNEKPEMEHT — K IPEIbIIYILIEMY.

Pa3zHocTh NByX ykaszareien — 3TO pa3HOCTh WX 3HAYCHUM, JICJICHHAs Ha
pa3mep tumna B 6aiitax. Tak, eciau p u pl - ykazarenu Ha 3JIEMEHTHI OJIHOTO U TOTO
K€ MaccuBa, TO omepanusi p - pl maer Takod ke pe3yibTaT, KaK U BbIUUTAHUE
WH/ICKCOB COOTBETCTBYIOIINX AJIEMEHTOB MacCHBA.

K yxazarensim MoxHO npubaBisaTh nenaoe yncio. Ilycts ykazarens p umeer
sHauenne 2000 w ykaspiBaeT Ha THn byte. Torma B pesyibraTe BBITOJHCHHS
oreparopa:

p=p+3;

3HaueHue ykazarens p Oyner 2003. Ecnu ke ykazatens pl=2000 Obu1 ObI
ykaszatesniem ma float, To mociie npumeHeHus oneparopa:

pl=pl1+10;

3HaueHue pl Owu10 061 2040.

O6mras hopmyna st BEIYUCICHUS 3HAYCHUS YKA3aTesl MOCIE BBITTOJHCHUS
orepaluu:

p=p+n;

OyIeT UMeTh BUJI:

<p>=<p>+n*<konaumyecTBO OAWUT MaMATHU OA30BOr0 TUIIA yKa3aTess >
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[Ipu cnoxxkeHun ykazaTenas C LEITBIM YHCIOM (DAKTUYECKH 3HAYCHHE
yKasareias HW3MeHseTcss Ha BenauuumHy sizeof (tum), rme Sizeof — omeparms
MOJIYYeHHUsS] pa3Mepa BEJIMYMHBI yKa3aHHOro Tuma (B OaiTax). Ota omneparus
MPUMEHSETCS TOJHKO B HEO0E30MmacHOM KOHTEKCTE, ¢ €€ IOMOINBI0 MOKHO
MOJIy4aTh pa3Mepbl HE TOJBKO CTAHJIAPTHBIX, HO U MOJb30BATEIHCKUX THUIIOB
JTAHHBIX.

Ecnu ykazarenb Ha omnpeliesIeHHbIA TUI YBEIIMYUBACTCS WM YMEHbBIIIAETCS
Ha KOHCTaHTy, €ro 3HAUY€HHE W3MEHSETCS Ha BEJIUYMHY OTOM KOHCTAHTHI,
YMHOXEHHYIO Ha pa3Mep 00beKTa JaHHOTO THUIIA.

Hpyrue apudmerryeckue onepanuy HaJl yKa3aTelssMH 3arpelleHbl, Harpu-
MeEp HEJb3s CIOKUTH JIBA YKa3aTelsl, YMHOKHUTh YKa3aTellb Ha YUCIIO U T. 1.

YKkazarenu MOKHO CpaBHMBATh. [ [pUMEHUMBI BCE IIECTH ONEPALINNA:

<><=>= = == I=

CpaBHeHue p<(g O3HAYaeT, YTO aJpPec, HAXOAILIUNCS B P, MEHBIIE aJpeca,
Haxojsmierocss B §. Eciau p U ¢ yka3pIBalOT Ha 3JIEMEHTHI OJJHOIO MaccuBa, TO
WHJIEKC JJIEMEHTA, Ha KOTOPBIM YKa3bIBAET P, MEHbIIIE HMHAECKCAa MAacCHUBa, Ha
KOTOPBIN YKa3bIBaET (.

[Tpumep npuMeHeHus apuPMETHUIECKUX ONepaIfii ¢ yka3zaTeIsiMu:

//meMOHCTpaIKs Onepanui HHKPEMEHTa

int * p;

inta=>5;

p = &a;

Console.WriteLine("{0:X}",(uint)p);// BeiBOa 3HauYcHMs ykasareis(ampeca),
//Tum Uint-0e33HaKOBbIH Lebli THI B UNicode-popmate(16-HO€E YHCIIO)

pt++;//onepanuss UHKpeMeHTa. 3HaUCHHUE yKaszaTess(aapec) yBeIUYUBaeTCs
Ha 4 //GaliTa

Console.Write("{0:X}", (uint)p);

// aHaJIOTHYHbIC IEHCTBUS, TOJIBKO MPUMEHHUMBIE s Tra long:

long *p1;
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pl-++;//3nauenue ykaszarens(aapec) yBeIUInTcs Ha § OaifT!
//meMOHCTpaIys orepanuy pa3HOCTH yKa3aTemeh
int [Ja=new int[]{1,2,3};

fixed (int* pl = a)

{
int* p2 = pl;
p2 ++;
Console.WriteLine(p2-p1);
}

//meMOHCTpaIs onepanuy CI0XKEHUs yKa3aTes ¢ HeJIbIM YUCIOM

int *p3=p2+2; // k ykazateito npubaBmIn 2 dJIeMeHTa!

Console.WriteLine(*p3);//3naucHue 1Mo ykas3aTelo paBHO 3

[IpuopUTETHOCTH BHIMOJHEHUH ONEpalIUii C yKa3aTeIIMHU

[Ipu 3amucu BeIpaKEHUM C yKaszaTelIMH CJleAyeT oOpallarh BHUMAaHHE Ha
MIPUOPHUTETHI omlepanuii. B kadecTBe mpuMepa pacCMOTPHM ITOCIEIOBATEILHOCTh
JENCTBUM, 3aJlaHHYIO0 B onieparope: *p++=10;

[TockoNMbKy WHKPEMEHT TOCT(OUKCHBIM, OH BBIMOJHICTCS TOCTE
BBITIOJIHEHUS ONEpalvy npucBanBaHusi. Takum oOpa3oM, CHadajia 1O ajpecy,
3aMMCaHHOMY B yKazaTene p, Oyner 3amucano 3HaueHue 10, a 3aTem ykazaremb
YBEJIMYUTCS Ha KOJUYECTBO OAlWTOB, COOTBETCTBYIOIIEE €ro TUuMy. To ke caMoe
MOXHO 3aImicaTh MOApoOHEee:

*p=10;
P+
Beipaxxenune (*p)++, HanpoTHB, HMHKPEMEHTUPYET 3HAu€HHe, Ha
KOTOPOE CCBhIIAETCS yKa3aTellb.

B crnenyromeM npumepe Kaxaplii 6aiT 6€33HAKOBOTO IIEJIOTO Yucia X

BBIBOJMTCS HA KOHCOJIb C TIOMOIIBIO YKa3aTes t:

uint X = 0OxAB10234F;

byte*t=(byte*)&Xx;
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for (int 1=0;i<4;++i)
Console.Write (“{0:X}”, *t++); //pe3ynbraT 4F 23 10 AB

[lepBoHavyasibHO ykazarenb t ObUI yCTAHOBJEH Ha MIAAMIUNA  OalT
MIEPEMEHHOM X.

VYka3arenp Ha yka3aTeib

B sa3pike C# BO3MOXKHA TakXKe CUTyalusl, KOTJa yKa3aTelb YKa3blBaeT Ha
yKasartelb. B aTom ciydae onrcanue OyeT UMETh CIEAYIOIIHNA BU:

int **point;

YKaiaTeb YKalareJb [NepernieHHad
| anpec |—3-| angpec |—3-| IJHAYEHHE |

[TepemenHass point mMeeT TUN yKa3aTelb Ha ykazaTteab Ha INt. UToObI
MOJTyYUTh IIEJIOYMCIICHHOE 3HaUCHUE MEePEMEHHOM, Ha KOTOPYIO yKasbIBaeT point
CJIeayeT NCIoJIb30BaTh:

**point;

[Ipumep:

int i=7;

int *p;

int **pp;

p=&i;

Pp=&p;

Console.WriteLine("i={0:X} p={1:X} pp= {2:X}",i,(uint)p,(uint)pp);

Console.WriteLine("i={0} *p={1} **pp={2}".i,*p,**pp);

++*p;

Console.WriteLine("i={0} *p={1} **pp={2}", i, *p, **pp);

**pp=12;

Console.WriteLine("i={0} *p={1} **pp={2}", i, *p, **pp);

Omneparus Stackalloc

Omnepanus stackalloc mo3BossieT BBIIENATh MaMsATh B CTEKE MO 3aJaHHOE

KOJIMYCCTBO BCINMYHMH 3aaHHOI'O THIIA:
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stackalloc Tun [ KomU4eCTBO |

KosmnuecTBo 3amaércs  LENIOYMCIEHHBIM  BbIpakeHueM. Ecimm  nmamsatu
HEJI0OCTaTOYHO, TreHepupyercs wuckiaodeHue System.StackOverflowException.
Brinenenas naMsTh HHUYEM HE WHUIMAIU3UPYETCS U aBTOMATHYECKU
O0CBOOOXK1aeTcs TP 3aBEpIICHUM 0J0Ka, coepsKaliero 3Ty omepauuio. [Ipumep
BBIICJICHUS TAMATh TOJI MSITh 3JIEMEHTOB THUIA Int U 3amoJHeHus ynciaamu ot 0 1o
4:

int*p=stackalloc int [5];

for (int i1=0; i<5; ++i)

{

plil=i;
Console.Write (p[i] +7 “); //Pe3ynbrar 0123 4

¥

Hamucate mporpammy Ha C# 10 BapuaHtaM C HCIOJIb30BAHUEM
He0Ee30I1acHOro KoAa.

IIpumeuyanue. Pa3MEpHOCTM  MAacCHMBOB  33Jal0TC1  MMEHOBAaHHBIMU
KOHCTaHTaMHU.

Bapuanrt 1.

B omHOMEpHOM MaccHBE, COCTOSIIEM H3 N BEIIECTBEHHBIX JJIEMEHTOB,
BBIYUCITUTD:

1) cymMmmMy OTpHUIIATENBHBIX 2JIEMEHTOB MACCHBA;

2) TpOW3BEIACHHWE JJIEMEHTOB MAacCHUBa, PACIOJIOKEHHBIX  MEXIY
MaKCHUMAJIbHbIM U MU-HUMAJIbHBIM 3JIEMEHTAMMU.

YHopsao4unTh 3JIEMEHTHI MAaCCHBA MO BO3PACTaHUIO.

Bapuanrt 2.

B opHomepHOM MaccuBe, COCTOSAIIEM U3 BEIIECTBEHHBIX JJIEMEHTOB,

BBIYUCIIUTD:

1) cymMmMy MOJOKUTENBHBIX 3JIEMEHTOB MacCUBa;
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2) [pOU3BEIEHHE JJIEMEHTOB  MAacCHBA, PACIOJOKEHHBIX  MEXKIY
MaKCHUMaJIbHBIM MO0 MOAYJII0 1 MUHUMAJIBHBIM [0 MOAYJIIO 3JIEMEHTaMH.
YopsiiounTh 3JIEMEHTHI MacCUBa MO YOBIBAaHUIO.
Bapuanr 3.
B onHomepHOM MaccuBe, COCTOSIIEM M3 BEIIECTBEHHBIX JJIEMEHTOB,
BBIYHCIIUTD:
1) MakcUManbHBIN 3JIEMEHT MACCHUBA;
2) CcyMMy DJIEMEHTOB MacCHUBa, PAcCHOJOKEHHBIX O IOCJIEIHEro
MOJIOKUTETHHOTO AJIEMEHTA.
CxaTh MaccHB, yIaJIMB U3 HETO BCE DJIEMEHTHI, MOIYJIb KOTOPHIX HAXOIUTCS
B uHTep-Baje . OcBOOOAMBIIKECS B KOHIIE MACCHUBA 3JIEMEHTHI 3alI0JHUTD HYJISIMU.
Bapuanrt 4.
B oagHOMepHOM MaccuBe, COCTOSIIIEM W3 BELIECTBEHHBIX 3JEMEHTOB,
BBIYHCIIUTD:
1) MUHUMAJTbHBIN 2JIEMEHT MacCHUBa;
2) CyMMy D»QJIEMEHTOB MAacCHBa, pACHOJOKEHHBIX MEXAY IEpBbIM U
MOCIICTHUM TTOJIOKUTEITHHBIMU DJIEMEHTaMH.
[IpeoOpazoBath MaccuB TakuM 00pa3oM, YTOOBI CHauYaja pacrojarajiuch BCe
3JIEMEHTBI, PaBHbIE HYJIIO, @ IOTOM — BCE OCTaJIbHBIE.
Bapuanrt 5.
B onHomMepHOM MaccuBe, COCTOSIIEM U3 LIETBIX 3JIEMEHTOB, BEIUUCIUTD:
1) HOMep MaKCUMaIBHOTO AJIEMEHTA MacCHBa;
2) mpou3BeaCHNE AIEMEHTOB MAacCHBa, PACIOJIOKEHHBIX MEXIY MEPBHIM U
BTOPHIM HYJICBBIMH 3JIEMEHTAMHU.
[IpeobpazoBath MaccMB TakuM 00pa3oM, YTOOBI B MEPBOM €ro IMOJOBUHE
pacrojarajiich 3JEMEHTHI, CTOSBIIME B HEUETHBIX MO3MUIMAX, a BO BTOPOHU
MOJIOBUHE — 3JIEMEHTBHI, CTOSIBIIIME B YETHBIX MMO3UIUSAX.

Bapuanr 6.
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B omHOMepHOM wMaccuBe, COCTOSIIEM W3 BEMIECTBEHHBIX JJIEMEHTOB,
BBIYHCIIUTD:

1) HoMep MUHHMAaJIBHOTO 3JIEMEHTA MaCCUBA;

2) CyMMY 3JIEMEHTOB MAacCHBA, PACIIOJIOKEHHBIX MEXKY MEPBBIM U BTOPBIM
OTpPHULIATEIBHBIMU 3JIEMEHTAMHU.

[IpeoOpazoBaTh MaccuB TakUM 00pa3oM, YTOOBI CHauYaja pacrojarajiuch Bce
AJIEMEHTBI, MOIYJIh KOTOPBIX HE MPEBBIMIACT 1, a MOTOM — BCE OCTaJbHBIC.

Bapuant 7.

B onmnomepHom MmaccuBe, cocrosimieM U3 N BEIIeCTBEHHBIX 3JEMEHTOB,
BBIYHCIIUTD:

1) MakCUMaJIbHBIN 110 MOJIYJIIO JIEMEHT MACCHBA;

2) cyMMy 3JIEMEHTOB MacCHBa, PaCIOJIOKCHHBIX MEXKIY TIEPBBIM U BTOPBIM
MOJIOKHU-TEIILHBIMU JJIEMEHTAMH. .

[IpeoOpazoBath MaccuB TakuM 0Opa3oM, YTOOBI AJIEMEHTHI, paBHbIE HYIIIO,
pacnoJiarajyfch MNOCjae BCEX OCTaJIbHBIX.

Bapuanr 8.

B ogHOMEpHOM MaccuBe, COCTOSIIEM U3 METBIX SJIEMEHTOB, BBIYUCITUTH:

1) MUHMMAJIBHBIN TIO MOJTYJTIO SJIEMEHT MacCHUBa;

2) cyMMy MOJyJ€il JIEMEHTOB MAacCHBa, PACIIOIOKEHHBIX IOCJE MEePBOro
AJIEMEHTAa, PABHOTO HYIIIO.

[IpeoOpazoBath MaccuB TakuMm oOpa3oM, 4TOOBI B MEPBOM €ro IMOJIOBHHE
pacroJiarajrch IEMEHTHI, CTOSBIINE B YCTHBIX IMO3HIINAX, @ BO BTOPOU TOJIOBUHE
— 3JIEMEHTBI, CTOSIBIIIAE B HEUETHBIX TTO3UITUSX.

BapuanT 9.

B omHOMEpHOM MaccHWBE, COCTOSIIEM H3 1 BEIHICCTBEHHBIX JJIEMCHTOB,
BBIYHCIIUTD:

1) HOMep MUHMMABLHOTO 110 MOJYJIIO 3JIEMEHTA MACCUBA;

2) cyMMy MOJyJIeH AJIEMEHTOB MacCHBa, PACIHOJOKEHHBIX TOCJE TEPBOTO

OTPHULATCIIBHOI'O 3JICMCHTA.
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CxaTh MacCuB, yAQJIMB W3 HErO BCE JJIEMEHTHI, BEIUYMHA KOTOPBIX
HaxoAWTcs B uHTepBaie. OcBoOOAMBIIMECS B KOHIIE MAacCHBa JJIEMEHTHI
3aIlOJIHUTH HYJISIMHU.

Bapwuanr 10.

B oaHOMepHOM MaccuBe, COCTOSIIIEM U3 1) BEHICCTBCHHBIX JJIEMCHTOB,
BBIUHCIIUTH:

1) HOMep MaKCUMaIBHOTO IO MOAYJIIO 3JIEMEHTa MacCUBa;

2) CyMMy DJIEMEHTOB MAacCHBa, pACIOJOKEHHBIX IIOCIIE TEPBOTO
MOJIOKUTETHHOTO AJIEMEHTA.

[IpeobpazoBath MaccUB TakUM 00pa30M, YTOOBI CHayYaja pacrnoyiarajiuch BCe
9JIEMEH-TBI, I1ej1asi YaCcTh KOTOPBIX JIGKHUT B WHTEepBaie [ a , D], a moTom — Bce

OCTaJIbHBIC.
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