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rnaea 1: Hauano pa6otbl ¢ C # Language

3aMmedyaHus

C # - 970 MynbTUNapaanmrma, s3bik nporpammmposaHunsa C-notoMok ot Microsoft. C # -
ynpaBsnsieMblii A3blK, KOTOPbLIA KoMauanpyeTcs B CIL , npoMeXyTouYHbIn 6ainT-ko4, KOTOpbINA
MoXeT ObITb BbiNnonHeH B Windows, Mac OS X u Linux.

Bepcum 1.0, 2.0 n 5.0 6binm ctaHpaptmaoBaHbl ECMA (kak ECMA-334 ), n B HacTosiLee Bpems
npeanpuHUMaKTCs YCUIMg no cTaHgapTnusaunm ans coppemMeHHoro C #.

Bepcuu
1,0 2002-01-01
1.2 2003-04-01
2,0 2005-09-01
3.0 2007-08-01
4,0 2010-04-01
5.0 2013-06-01
6,0 2015-07-01
7,0 2017-03-07

Examples

Co3paHue HOBOro KOHCOJIbHOro npunoxeHus (Visual Studio)

1. OtkpbITb Visual Studio

2. Ha naHenu nHctpymeHToB nepenante 8 dann — HoBbi NpPoOeKT
3. BbibepuTe TN NpoekTa KOHCOJM.

4. OTKpoinTe hain program.cs B 0603peBaTene peweHuni

5. [lobaBbTe cnenytowmin Ko B Main () :

public class Program

{

public static void Main ()

https://riptutorial.com/ru/home
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// Prints a message to the console.
System.Console.WriteLine ("Hello, World!");

/* Wait for the user to press a key. This is a common

way to prevent the console window from terminating

and disappearing before the programmer can see the contents

of the window, when the application is run via Start from within VS. */
System.Console.ReadKey () ;

6. Ha naHenn nHCTpyMeHTOB HaxmnTe « OTnapgka» -> « Hauatb otnagku» nnm HaxmmuTe «
F5» unun « Ctrl + F5» (paboTaet 6e3 oTnanyunka), 4Tobbl 3anyCTUTb Nporpammy.

Iemo-Bepcus Ha ideone

06 DbsICHEeHue

* class Program - 3TO 00 bsIBNEHMe knacca. Knace rrogram COOEPXUT ONPEeeNeHne AaHHbIX 1
METOLOB , KOTOPblE MCMOMb3YIOTCS B Balen nporpamme. Knaccel 06b14HO conepxar
Heckonbko MeTonoB. MeToabl onpenenstoT noseaeHne knacca. OfHako Knacc program
MMeeT TOMbKO OAUH METOL: Main .

* static void Main() OMPedenserT MeTom Main , KOTOPbIV SBNSETCH TOYKOM BXo4a A1 BCEX
nporpamm Ha C #. vain METOL ONPenenseT, 4To genaeT Knacc npu BbiNonHeHuW. 1ns
Ka>XX[4oro kfacca gornyckaetcs TO/IbKO OAUNH Main METOL.

® System.Console.WritelLine ("Hello, world!"); METOL BbIBOOUT OaHHbIE (B 9TOM npumepe,
Hello, world! ) B Ka4eCTBe BbiBO4A B OKHE KOHCO/N.

* System.Console.ReadKey () , FAPAHTUPYET, YTO NporpamMma He byaeT 3akpbiBaTbCs cpasy
nocne otobpaxeHus coobuweHuns. OH oenaet aTo, 0Xuaas, 4To Nob3oBaTeNb HaxXmeT
KnaBuwy Ha knasuaTtype. Jlloboe HaxaTune Knasuluy OT NONb30BaTENS NPEeKPaTnT
BbINOJIHEHWE nporpammel. [porpamma 3aBepliaeTcs, Korga oHa 3aKoHYMIa NOCeIHIo0
CTPOKY KOAa B METOME main () .

Ncnonb3oBaHne KOMaHOHOWU CTPOKM

Lns KOMNIUASILMKX C MOMOLLBbK KOMaHAHOM CTPOKW NCMONb3YRTe NMO0 Mseuild MO0 csc.exe (
komnungarop C #) , Kak YacTb naketa cpencts Microsoft Build Tools .

YT106bI ckoMnunmpoBaTtb 3TOT NMpuMep, 3anyctute cnenyrowyo KomaHay B TOM Xe KaTtanore, rae
HaxXO0OWUTCH HelloWorld.cs .
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SWINDIR%\Microsoft .NET\Framework64\v4.0.30319\csc.exe HelloWorld.cs

Tak>xe BO3MOXHO, 4TO Yy BaC €CTb [1Ba OCHOBHbIX METO4a BHYTPU OOHOr0o NpUnoXxeHus. B atom
cnyyae, Bbl JOMXHbI COOOWNTb KOMMAMAATOPY, OCHOBHOW METOL, , 4TOObI BbIMONHUTbL, BBEAS
cnenyouwyto komaHay B KoHconu. (IMpeanonoXunT , 4To KNacc classa TakXe MMeeT OCHOBHOM
METO[ B TOM X€ HelloWorld.cs gpann HelloWorld nmen)

SWINDIR%\Microsoft .NET\Framework64\v4.0.30319\csc.exe HelloWorld.cs /main:HelloWorld.ClassA

roe HelloWorld - npocTpaHCTBO MMEH

lpumeyaHmne . 310 nyts, B KoTopoM .NET framework v4.0 Haxoautcs B LenoM. VIsmMeHute ryTb B
cootBeTcTBum ¢ Balwei Bepcueri NET. Kpome Toro, karanor MoXXeT b6biTb ghperMBOPKOM BMECTO
framework64, ecnu bl ucrions3dyere 32-paspsaHyro NET Framework. B koMaHoHOV CTpoKe
Windows Bkl MOXeETE riepe4ncinTb Bee rnyTy csc.exe Framework, BbIrnonHuB creayrome
KoMaHabl (nepsas 415 32-paspsaHbix QopeiMBopPKOB):

dir $WINDIR%\Microsoft.NET\Framework\csc.exe /s/b
dir $WINDIR%\Microsoft.NET\Framework64\csc.exe /s/b

C:slUserssMain“Documentsshellowor1d><WINDI R “Microsof t . HET“Framework-wvd A.30319c
sc.exe HelloWorld.cs

Microzsoft C¢R> Uisuwal C#f Compiler version 4.8.380317_179279

for Microsoft (R> _MET Framework 4.5

Copuright ¢C» Microsoft Corporation. All rights reserved.

C:xlzerssMain~Documentsshelloworld>dir
Volume in drive C iz System

Directory of GC:slsers~Main“Documentz~helloworld

A?-26-,2016 @A3:43 PH <DIR> -
A7?/26-,2016 @A3:43 PH <DIR> .-
A@3:41 PH 258 HelloWorld.cs
@3:43 PHM 3.584 Hellolorld.exe
2 Filed<s> 3,842 huytes
2 Dirds> 29.699.0873.824 bhytes free

CisllserssMain“Documentsshelloworld>

B aTOM Xe kaTanore fonXxeH 6biTb CMONHAEMbIV gPalin HelloWorld.exe . YTOObI BBINOMHNUTD
nporpamMMy 13 KOMaHLHOW CTPOKW, NPOCTO BBEAMTE MMS UCTIONHAEMOro dparina u HAXMUTE Enter
cnenyowmm ob6pasom:

HelloWorld.exe
9710 pacT:
MNpuseT, Mup!

C:slserssMainsDocumentsshelloworld*Hellollor1d

Hello, world?
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Bbl TakXe MoXeTe ABaX bl WeNKHYTb UCMONHAEMbIA doalin 1 3anycTUTb HOBOE OKHO KOHCOJM C
coobuieHnem « MpuseT, MUp! ».

B C\Users\Main\Documentsthelloworld\HelloWorl d.exe EI@

Hello, world?

Co3paHue HoBOro npoekta B Visual Studio (KOHCOJIbHOE NMPUIIOXEHUe) n
3anyck ero B pexume otnagku

1. 3arpy3urte n ycraHoBute Visual Studio . Visual Studio MOXHO 3arpy3nTb ¢ canta
VisualStudio.com . M3pnaHne coobuiecTBa npepnaraeTcs, BO-NepBbix, MOTOMY 4TO OHO
6ecnnaTHoe 1 BTOPOE, MOTOMY 4TO OHO BK/to4aeT B cebst Bce obwme yHKLMMN U MOXET
ObITb paclMPEHO AanbLe.

2. Otkpowute Visual Studio.

3. Jo6po noxanoBatb. OTkporite dann — HoBbin — MpoekT .
M Start Page - Microsoft Visual Studio (Administrator)
File  Edit ‘“iew Debug Team Tools  Architecture Test Analyze  Window  Help
New #3  Project... Ctrl +5hift+N
Open ¥3  \Web Site... Shift-+AlE-+HN
Close *= Team Project...
File... Cirl+0

Project From Existing Code. ..
Ctrl+5hift+5

[ = -~
Source Control Ready to Cloud-power your experience?

Account Settings...

Recent Files

Recent Projects and Solutions

Exit

4. Haxmute LWLabnoHbl — Visual C # — KoHconbHOe npunoxeHue
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New Project

v Recent MET Framework 4.6 -~ Sortby: Default =
4 Installed c#
M [T 1 T 3 e
- ~ D Windows Forms Application Visual C#
A i # C#
FIEUSLEJDWS : WPF Application Visual C&
Web c#
' Office/SharePaint E Console Application Visual C#
Android =
I Cloud _] Shared Project Visual C#
Extensibility -
L2 Eﬁi! Class Library (Portable for iOS, Android and Windows) Visual C#
LightSwitch -
2 #
vricrt AN s iar visunl C
Test 0 C# . .
WCE fﬁi! Class Library (Portable) Visual C#
Workflow
I Visual Basic
Visual F#
b Visual C++
SOL Server
Python
DataFactory
I+ JavaScript
HDInsight
PowerShell
L Sy -
I Online
Mame: ConsoleApplication 1
Location:

Solution name: ConsoleApplication 1

1 < N

5. BblﬁpaB KOHCOJIbHO€ NpunoxXxeHue, BBegnte MM ONns CBOero npoekta n MecTto ans
COXpPaHEeHNA N HaAXXMUTE ok . He 6ecnokoinTecb 0 MMeHK pelweHnA.

6. CospaH npoekT . Co3naHHbI NpoekT ByneT BbIrNsaaeTb NPUMEPHO Tak:
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https: Mg

M ConsoleApplicationl - Microsoft Visual Studio (Administrator)

File  Edit View Project Buld Debug Team  Tools  Architecture  Test  Analyze  Window
i gt - Debug - AnyCPU ~ P Start ~ -
—
8_ Program.cs B
g [£#] ConsoleApplication1 - M Co
, = System;
System.Collections.Generic;
System.Ling;
System. Text;
System.Threading.Tasks;
= ConsoleApplicationl
El rogram
— references
El Main ( [] args)
146 % -
Error List
Entire Solution - ® 0 Errors & 0 Warnings @ OMessages || Build +InteliSense
" Code Description
Output


https://i.stack.imgur.com/WVkeF.png

(Bcema MCﬂOﬂb3yl7lTe ormcare’/ibHble nMeHa A4Jis rNpoeKTos, 4yT06bI MX MOXHO ObI/10 1€rKO
OT/INYUTb OT APYrux rpoeKTos. PeKOMeH,ﬂyeTCFI He ucriosib3oBarb I'I,OO6el7bI B UMeHU
rpoekra nin KﬂaCCé'i).

Bcerpa MCﬂOﬂb3yl71Te orincarel/ibHble nMeHa AJi5 NnpoeKTos, 4T06bI MX MOXHO ObI/10 /1ErKO
OT/INYUTb OT APYrux rpoeKTos. PeKOMeH,ﬂyeTCFI He ucriosib3oBarb I'I,OO6el7bI B UMeHU
rpoekra nin Knacca).

7. Hanuwunte koa. Tenepb Bbl MOXETe 0OHOBUTb NMPOrPaMMy program.cs YTOOblI MPeACTaBUTb
«Hello world!». ons nonb3oBaTtens.

using System;

namespace ConsoleApplicationl

{

public class Program

{
public static void Main(string[] args)
{
}

[obaBbTe cneaytolmne OBe CTPOKN B OO bEKT public static void Main(string[] args) B
Program.cs . (YyO@OMTECH, YTO OH HAXOAUTCS BHYTPU CPUIYPHBIX CKOOOK)

Console.WriteLine ("Hello world!");
Console.Read();

MoyeMy console.read () ? [lepBas cTpoka BbIBOAMT TEKCT «[lpnBeT Mup!». HA KOHCONb, a
BTOpas CTpoka oXwugaeT BBOA4A OAHOIMO CMMBONA; NO CyTuW, 3TO 3acTasBnseT nporpammy
npuocTaHaBNMBaTh BbINOJIHEHME, YTOObI Bbl MOT I BUAETb BbIBOL BO BPEMS oTnanku. bes
Console.Read(); , KOra Bbl HAQYHETE OTNAXUBATb NPUNOXEHME, OHO MPOCTO HaneyaTaeT «
Hello world!». Ha KoHCOnNb, a 3aTeM cpasy Xe 3akpbiTb. OKHO Balwero Kkoga Tenepb A0XHO
BbIrSAETb CNeyowmm 06pasom:

using System;

namespace ConsoleApplicationl

{

public class Program

{
public static void Main(string[] args)

{
Console.WriteLine ("Hello world!");
Console.Read();

8. OTnaxusante CBOIO NporpaMmMy. HaxmuTe KHONKy «[lyck» Ha NaHenn MHCTPYMEHTOB B
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o Start -
BEpxXHen 4acTtu OKHa. b Sta nnn Ha>XXMnNTe rs5 Ha KnaBumartype, 4TOObI 3anyCcTtutb

NpUnoXeHne. Ecnm KHOMKM HET, Bbl MOXETE 3anyCTUTb NPOrpammy 13 rnaBHOro MeHIo:
Debug — Start Debugging . [Mporpamma ckomnunupyeT n 0TKpoeT OKHO KoHconu. OH
LONXEH BbIrNs4eTb NPUMEPHO Tak, Kak NoKasaHo Ha crenyloweM CHUMKE aKpaHa:

B file// e /users/home/documents/visual studio 2013/Projects/Consoledppli..  — O X

Hello world!

9. OctaHoBMUTE NporpaMMmy. H4Tobbl 3aKpbiTb NPOrpamMMmy, MPOCTO HAXMUTE NOYIO KNaBuy
Ha knasmaType. [JobaBneHHbI HAMU console.Read () ObIN AN 9TOM Xe uenu. Jdpyron
cnocob 3akpbiTb NPOrpammy - 370 NEPENTM B MEHIO, rae Obina KHOMKA « nycx» , M HAXATb
KHOMKY « Crom» .

Co3paHue HOBOM NporpamMmbl ¢ UCMosIb3oBaHUEM Mono

Cravana yCTaHOBUTE , BBIMOJTHNB MHCTPYKUWMWN MO YCTAHOBKE OJ14 Bbl6paHHOVI BaMu
nnaTtdgoopMbl, Kak onncaHo B nx

MoHo pocTtynHo ong Mac OS X, Windows v Linux.

[Mocne 3aBeplieHns YCTAHOBKM CO30alTe TEKCTOBLIN (pain, HA30BUTE E€ro0 HelloWorld.cs U
CKOMUPYMNTE B HErO CNenyowWmnin KOHTEHT:

public class Program
{
public static void Main ()
{
System.Console.WriteLine ("Hello, world!");
System.Console.WritelLine ("Press any key to exit..");
System.Console.Read();
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Ecnu Bbl ucnonb3yete Windows, 3anyctute Mono Command Prompt, koTopas Bk/o4eHa B
ycTaHoBky Mono, n ybeautecb, 4TO yCTaHOBNEHbI HEOOX0AMMbIE NEPEMEHHbIE cpeabl. Ecnu Ha
Mac nnu Linux OTKPONTE HOBbIA TEpPMUHAT.

YT106bI ckoMnmnnmpoBaTb BHOBb CO30aHHbIN cpa|7|r|, 3anycTtuTe cnenyouwyro KoMaHay B Katanore,
cogoepXalleM HelloWorld.cs .

mcs -out:HelloWorld.exe HelloWorld.cs

nOﬂyqaeMbIVI HelloWorld.exe MOXHO BbINO/IHATb C NOMOLWbHO:
mono HelloWorld.exe

KOTOpbIA 6yneT NPoM3BOAUTb BbIXOA:

Hello, world!
Press any key to exit..

CospaHue HOBOM nNporpammbl ¢ ucnonbsosaHuem .NET Core

CHavana yctaHoBute .NET Core SDK , BbINOMHMB MHCTPYKLIMM NO YCTAHOBKE ONS BbIOpAHHOA
BaMu nNnaTgopmbl:

Windows
* OSX
Linux

noKep

Mo 3aBepLEHNN YCTAHOBKM OTKPOMNTE KOMaHAHY CTPOKY UM OKHO TepMMHana.

1. Co3panTe HOBbIV KaTanor C mkdir hello_world U NEPENANTE BO BHOBb CO34aHHbIA KaTtanor
cd hello_world.

2. Cospante HOBOE KOHCONIbHOE MPUSTIOXEHNE C dotnet new console .
970 co3pacT gsa panna:

* hello_world.csproj

<Project Sdk="Microsoft.NET.Sdk">
<PropertyGroup>
<OutputType>Exe</OutputType>
<TargetFramework>netcoreappl.l</TargetFramework>

</PropertyGroup>

</Project>

* Program.cs
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using System;

namespace hello_world

{

class Program

{

static void Main(string[] args)

{
Console.WriteLine ("Hello World!");

3. BoccTtaHoBute HeO6XO,E|,V|Mb|e MNaKeTbl C dotnet restore.

4. Heobs3arenbHo Co3nanTe NpUnoXeHNe C dotnet build AN dotnet build Debug UAK dotnet

build -c Release fOr Release. dotnet run TakKXe 3anyckaeT KOMMUNIATOP U dotnet run owmnbku

cbopkun, eCniv OHU eCTb.

5. 3al'|yCTV|Te NPUNOXeHUe C dotnet run OJIA dotnet run Debug WNN dotnet run

.\bin\Release\netcoreappl.l\hello_world.d1ll AJIA BblMyCKa.

BbiBO4 KOMaHOHOM CTPOKMU

https://riptutorial.com/ru/home
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B¥ Command Prompt — O x

ev=mkdir hello_world
v=cd hello_world
vihello_world>dotnet new console

Content Luﬂﬁraf1un time: ; 1ms -~
he template "Console Application” created successfully.

thWWn_wand -dotnet r

ges T 1d.cs rn1
~ating MSBL ' wand obj® H11G wor
lerating MSBuild file r1d\ob7\he
wr1f1ng lock_file to disk. 11 110 rnr1
Restore completed in 3.35

Config file :
\Users\Ghos \ ] "~_T: “\WNuGet.Config N )
' crosoft.visualstudio.0ffline.config

dex.json
crosoft SDKs'\NuGetPackage
whello_world=dotnet build -c Release

Wicrosoft {PW Build Engine version 15.1.548.43366
Copyright (C) Microsoft Corporation. All rights reserv

hello_world -> C:\dev\hello_world\bin\Release\netcoreappl.lihello_world.d1]

ime Elapse

C:\devihello_world>dotnet run .\bin\Release\netcoreappl.1lihello_world.dl]
To world!

vhello_world=

Co3paHue HOBOro 3anpoca ¢ ucnonb3osaHueMm LingPad

LingPad - OTAnYHbIA NHCTPYMEHT, KOTOPbIA NO3BONSET BaM U3y4aTb U TECTUPOBATb CPYHKLUN .
Net-a3blkoB (C #, F # n VB.Net.)

1. YcTaHoBKa

2. Co3panTte HOBbIV 3anpoc (ctrl + )
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2% LINQPad 5

Edit

Query Debug Help X Queryl +

W New Query =2 B Language C# Expression \
sy New Query, same properties  Ctrl+Shift+N
g3 Clone Query Ctrl+Shift+C
= Open Ctrl+O
Close Ctrl+F4
Close All Queries Ctrl+5Shift+F4
[ Save Ctrl+S
Save As
Upload to Instant Share Ctrl+Shift+U

Password Manager
Tablet Mode

Exit

3. Mopa s13bikoM BbibepuTe «OnepaTtopbl C #»,
2% LINQPad 5

File Edit Query Debug Help X Query1* +

------ ¥ Add connection 4 -

@ Language |G Expression

C# Expression

C# Statement(s)
C# Program

VB Expression
VB Statement(s)
VB Program
SaL

ESQL

F# Expression
F# Prmgram

W Besults A SQL IL  Tree

4. BeeguTe cnenyowmin kog n Haxmute npober ( rs )

string hw = "Hello World";

hw.Dump (); //or Console.WriteLine (hw) ;
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X  Query 1* +
2 [ |
string hw = "Hello World";

HH Language |C# Statement(s)  Connection <None>

hw.Dump();//or Console.WriteLine(hw);

¥ Results ' & sO0 1 Tree Format * Fynort *  Activab

5. Ha skpaHe pesynbTaTtos Bbl yBuaute «Hello World».
X  Query 1* +

4 |
string hw = "Hello World";

HH Language |C# Statement(s)  Connection <None>

hw.Dump();//or Console.WriteLine(hw);

¥ Fesults A SOL IL Tree Format ¥ Export ¥ Activat

Hello World

6. Tenepb, koraa Bbl co3nanu cBoto nepeyto .Net-nporpamMmy, NoinanTe n NnposepbTe 06pasLbl,
BK/IlOYEHHble B LingPad, 4yepes 6pay3ep «Obpasubl». ECTb MHOr0o 3amMeyaTtenbHbIX
NPVMEpPOB, KOTOPbIE MOKaXYyT BaM MHOI0 pa3HbiX 0cobeHHOCTel A3bikoB .Net.
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73 LINQPad 5

File Edit Query Debug Help X Query1*

.'_

------ 4 Add connection 4

u =2 HH language C# Statement(s)
string hw = "Hello World";
hw.Dump();//or Console.WritelLine(hw);

¥ Results A SQL IL Tree
Hello World

My Queries Samples

#-C3 LINQPad 5 minute induction

L3 C# 6.0 in a Nutshell

+-CF F# Tutorial

< > Query successful (00:00.000)

3ameTkum:

1. Ecnn Bbl HaXXMeTe «IL», Bbl MOXeTe NpoBepuTb KoL IL, KOTOPbI reHepupyeT Ball .net-kKoa.
OTO OTNIMYHBIA NHCTPYMEHT 00y4YeHus.
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Zny LINQPad 5
File Edit Query Debug Help X Queryi* +

...... 3% Add connection | m =22 HH Language |C# Statement(s)
string hw = "Hello World";

hw.Dump();//or Console.WriteLine(hw);

¥ PBesults A SQL IL | Tree

IL @888: nop

IL e@el1: ldstr "Hello World"

IL e@@6: stloc.@ f/ hw

IL #007: ldloc.® !/ hw

IL e0@8: call LINQPad.Extensions.D

IL_8eeD: pop
IL @BBE: ret

My Queries Samples

-3 LINQPad 5 minute induction ~
=L C# 6.0 in a Nutshell
-C3 F# Tutorial

<B > Query successful (00:00.000)

2. MNpun UCNoNb30BaHUN LINQ to SQL UMW Ling to Entities Bbl MOXETE NPOBEPUTb CO34aBAEMbIN
SQL, 4TO SIBNSIETCS elwe OAHNM OTNYHbBIM criocoboMm y3HaTb o LINQ.

Co3paHume HOBOro rMpoekTa ¢ ucnonb3oBaHMem Xamarin Studio

1. 3arpy3nTte u yctaHoBuTe coobuecteo Xamarin Studio .
2. OTkponte Xamarin Studio.
3. Haxmute « dann» — « Cospatb» — « PelueHue» .
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0 Xamarin Studio Community

File Edit Wiew Search Project Build Run

Version Control Tools Window Help

Mew

Bz (Open. Control+0

Recent Files

Recent Solutions

Chuit Control+Q)

E‘ forLooping
E‘ ControlStatements

E‘ CsharpBasics

(]  File.. Control+M
[® Seclution..
E] Workspace..

Xamann Studio Community
Control+Shift+MN

Build C# and F# Apps on Your iPad with
Continuous Mobile Development Environment

It doesn't matter if you're on a Windows or 2 macOS machine, vou have
access to amazing IDEs to build i0S, Android, Mac, and Windows apps and
libraries with Visual Studio and Xamarin Studio....

Explore iOS 10, tvOS 10, watchOS 3, and macO
Sierra Previews Today

Apple announced major updates to all of their operating systems and a
smiattering of new APIs for developers to explore at this year's WWDC
conference. We are excited for Xamarin developers to get...

Podcast: Tools for Creating & Designing Five
Star Apps

This week on the Xamarin Podcast, Mike James and I share the tools and

4. Haxmute « NET» — « MpoeKT KoHconu» 1 Bbibepute « C #» .
5. HaxmunTe « nanee», YT0ObI NPOAONXKMUTD.
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0 New Project

Choose a template for your new project

AN Multiplatform

App
Library
Tests

# Android

App
Library
Tests

(&) Other

MET
ASP.MET
Miscellaneous

Cancel

@
i}
B
g

(1 (&1 @ (1 (€]

Console Project
Ernpty Project
Gtk# 2.0 Project
Library

MUnit Library Project

v

Console Projec

Creates a new C#F ¢

6. Beeante nMs NpoeKTa n ossop

« Co3maThb» .

... Anga coxpaHeHns MecTonoloXeHUs N HaXXMnUTe KHOMKY
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18


http://i.stack.imgur.com/s58Ju.png

0 New Project

Configure your new project

PREVIEW

9 D\Xamarine 5
9 FirstCsharp

[] FirstCshar

29 FirstCshary

Project Name: | FirstCsharp

| [ FirstCsha

Solution Mame: | FirstCsharp

Location: | D Xamarine Studio Proj

| Browse...

[v] Create a project directory within the solution directory.

Version Control:  [_] Use git for version control.

Create a .gitignore file to ignore inessential files,

Pri

7. CosfaHHbI NpoeKkT byneT BbirNsaaeTb NPMMEPHO Tak:
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FirstCsharp - Program.cs - Xamarin Studic Community

File Edit Wiew Search Project Build Run Version Control Tools Window Help

[:) Debug ~ Default ~

Xamann Studio Community

[ Solution £ Program.cs
- FirstCsharp MainClass * L. Mainfstring[ args)
v || FirstCsharp 1 using System;
[ References Z
Packages 3 namespace FirstCsharp
[ Properties 4{
[ Program.cs 5 class MainClass
6 {
7 public static void Main(string[] args)
8 {
9 Console.WriteLine("Hello World!™);|
10 )
. )
12 3

8. 9TO KOA B TEKCTOBOM pefakTope:

using System;

namespace FirstCsharp

{

public class MainClass

{

public static void Main(string[] args)

{

Console.WriteLine ("Hello World!");

Console.ReadLine () ;

https://riptutorial.com/ru/home
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9. YT06bl 3aNyCTUTb KOA, HAXMUTE F5 UM HAXMUTE KHOMKY BOCMPOU3BeAeHUs, KakK
nokasaHo HUXe:

FirstCsharp - Program.cs - Xamarin 5tudic Community
File Edit Wiew Search Project Build Run Version Control Tools Window Help
D Debug - Default - Xamarnn Studio Community

LA Program.cs

M sharp Mo selection

irstCsharp 1 using System;

References Z
Packages 3 namespace FirstCsharp
> Properties 41
[ti] Program.cs 5] class MainClass
6 {
7 public static void Main(string[] args)
8 {
9 Console.WriteLine("Hello World!");
10 )
. )
123

10. Huxe npuseneH BbiBOA;:
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e e m e g e s saim g

B DMXamarine Studio Proj\FirstCsharp\ FirstCsharp\bin\DebughFirstCsharp.exe
Hello World!
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rnaBea 2: BackgroundWorker

CuHTakcuc

® bgWorker.CancellationPending //returns whether the bgWorker was cancelled during its
operation

® bgWorker.IsBusy //returns true if the bgWorker is in the middle of an operation

® DbgWorker.ReportProgress (int x) //Reports a change in progress. Raises the "ProgressChanged"
event

® bgWorker.RunWorkerAsync () //Starts the BackgroundWorker by raising the "DoWork" event

® bgWorker.CancelAsync() //instructs the BackgroundWorker to stop after the completion of a
task.

3aMmedyaHus

BbinonHeHve AnmMTenbHbIX onepaunii B NOTOKE NOIb30BaTENbCKOro MHTEpgeinca MoxeT
MPUBECTU K TOMY, YTO Balle NPUNOXEHNE NepecTaHeT pearmpoBaTbh Ha 3anpochl NONb30BATENS U
nepectaHeT paboTaTtb. [MpeanoyTuTenbHO, YT0Obl 3TV 3a4a4M BbINONHSNNCE B OOHOBOM MOTOKE.
MNMocne 3aBepleHnst N0Nb30BaTENLCKMIA MHTEPXENC MOXET OblTb 0OHOBNEH.

BHeceHne n3MeHeHui B N0Nb30BaTENbCKMIA MHTEpdelic BO BpeMsi paboTel BackgroundWorker
TpebyeT Bbi30Ba M3MEHEHUIA B MOTOKE NOMb30BATENbCKOro MHTEPQoeiica, kak Nnpasmnno, ¢
nomoupbto Metoma Control.Invoke ons anemMeHTa ynpaBneHus, KOTOpbI Bbl 0OOHOBNSIETE.
MpeHebpexeHne aTUM NPUBEAET K TOMY, YTO Bala nporpamMma BblI6pOCUT UCKOYEHME.

BackgroundWorker 06bl4HO MCMONb3yeTcs TONbKO B NpunoxeHusix Windows Forms. B
npunoxenusx WPF 3anaun ncnonb3yloTcs Ans pasrpy3ky paboTbl B (OOHOBOM NMOTOKE
(BOBMOXXHO, B cOYeTaHum ¢ async / await ). MapwvpoBaHne 06HOBNEHW B MOTOKE
NoNb30BaTENbCKOro NHTEPerica 0bbIYHO BbINONHAETCA aBTOMAaTUYECKK, KOraa obHOBNSEMoe
cBoncTBo peanuayeT INotifyPropertyChanged nnu Bpy4Hyto, ucnonbadys Llucrnertyep noToKoB
NoNb30BaTENbCKOro NHTEpderica.

Examples

Ha3HauyeHune o6paboTumkoB cobbiTun BackgroundWorker

Kak Tonbko ak3emnnap BackgroundWorker 6611 06bsBNEH, eMy 00NXHbl 6bITb NPpeaocTaBeHbl
cBoOWicTBa 1 06paboTuMKy COOLITMIA ANS BbINOHSEMbIX 3a4ay.

/* This is the backgroundworker's "DoWork" event handler. This
method is what will contain all the work you
wish to have your program perform without blocking the UI. */
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bgWorker.DoWork += bgWorker_ DoWork;

/*This is how the DoWork event method signature looks like:*/
private void bgWorker_DoWork (object sender, DoWorkEventArgs e)

{
// Work to be done here
//
// To get a reference to the current Backgroundworker:
BackgroundWorker worker = sender as BackgroundWorker;
// The reference to the BackgroundWorker is often used to report progress
worker.ReportProgress(...);

/*This is the method that will be run once the BackgroundWorker has completed its tasks */
bgWorker.RunWorkerCompleted += bgWorker_CompletedWork;
/*This is how the RunWorkerCompletedEvent event method signature looks like:*/

private void bgWorker_CompletedWork (object sender, RunWorkerCompletedEventArgs e)

{
// Things to be done after the backgroundworker has finished

/* When you wish to have something occur when a change in progress
occurs, (like the completion of a specific task) the "ProgressChanged"
event handler is used. Note that ProgressChanged events may be invoked
by calls to bgWorker.ReportProgress(...) only if bgWorker.WorkerReportsProgress
is set to true. */
bgWorker.ProgressChanged += bgWorker ProgressChanged;
/*This is how the ProgressChanged event method signature looks like:*/
private void bgWorker_ProgressChanged (object sender, ProgressChangedEventArgs e)
{
// Things to be done when a progress change has been reported
/* The ProgressChangedEventArgs gives access to a percentage,

allowing for easy reporting of how far along a process is*/
int progress = e.ProgressPercentage;

HasHauyeHue cBorctB BackgroundWorker
9710 no3sonset oTMeHUTb BackgroundWorker mexay 3agadamu

bgWorker.WorkerSupportsCancellation = true;

9710 no3sonsieT paboTHMKY cooblaTtb 0 NPOrpecce Mexay BbiNONHEHMEM 3a4aN ...

bgWorker.WorkerReportsProgress = true;

//this must also be used in conjunction with the ProgressChanged event

CospaHue HoBoOro ak3emnnspa BackgroundWorker
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BackgroundWorker 06bl4HO MCNONb3yeTCs ANS BbINONHEHWS 3a4a4, UHOT Aa OTHUMAOWMX MHOTO
BpeMeHu, 6e3 6NoKMpoBKM NOTOKA NONb30BATENLCKOrO NHTEpherica.

// BackgroundWorker is part of the ComponentModel namespace.
using System.ComponentModel;

namespace BGWorkerExample

{

public partial class ExampleForm : Form

{

// the following creates an instance of the BackgroundWorker named "bgWorker"
BackgroundWorker bgWorker = new BackgroundWorker () ;

public ExampleForm() {

MUcnonb3oBaHue BackgroundWorker onsa BbiNOJIHEHNS 3adauun.

Crnepnywownii npyMep OEMOHCTPMpYeT ncnonb3osaHne BackgroundWorker ons o6HOBNEHNS
WinForms ProgressBar. BackgroundWorker 06HOBMT 3Ha4eHWe nHamMkaTopa BbinoHeHns 6e3
610KMPOBKM MOTOKA MNONb30BATENLCKOr0 MHTEpApeica, TEM CaMbliM NOKa3biBasi PeaKk TUBHbIN
nHTepgoenc, koraa paboTta BbiNONHAETCS B OOHOBOM PEXMME.

namespace BgWorkerExample

{

public partial class Forml : Form

//a new instance of a backgroundWorker is created.
BackgroundWorker bgWorker = new BackgroundWorker () ;

public Forml ()
{

InitializeComponent () ;
prgProgressBar.Step = 1;

//this assigns event handlers for the backgroundWorker
bgWorker.DoWork += bgWorker_ DoWork;
bgWorker.RunWorkerCompleted += bgWorker WorkComplete;

//tell the backgroundWorker to raise the "DoWork" event, thus starting it.
//Check to make sure the background worker is not already running.
if (!bgWorker.IsBusy)

bgWorker.RunWorkerAsync () ;

private void bgWorker_DoWork (object sender, DoWorkEventArgs e)
{
//this is the method that the backgroundworker will perform on in the background
thread.
/* One thing to note! A try catch is not necessary as any exceptions will terminate
the backgroundWorker and report
the error to the "RunWorkerCompleted" event */
CountToY () ;
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private void bgWorker_WorkComplete (object sender, RunWorkerCompletedEventArgs e)
{
//e.Error will contain any exceptions caught by the backgroundWorker
if (e.Error != null)
{
MessageBox.Show (e.Error.Message) ;
}
else
{
MessageBox.Show ("Task Complete!");
prgProgressBar.Value = 0O;

// example method to perform a "long" running task.
private void CountToY ()

{

int x = 0;

int maxProgress = 100;
prgProgressBar.Maximum = maxProgress;

while (x < maxProgress)

{
System.Threading.Thread.Sleep (50);
Invoke (new Action(() => { prgProgressBar.PerformStep(); }));
x += 1;

Pe3ynbTtaToM fiBNsieTcs cnenyrouiee ...

a5 Form1 — O x g5 Form1 — O X
>
Progress Progress
QK

MpounTtante BackgroundWorker oHnamH:
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rnaBea 3: Biglinteger

3aMmedyaHus

Korpoa vcnonb3oBaTb

Ob6bEeKTbI BigInteger MO CBOEN NpMpoae o4eHb Tsaxenbl B O3Y. CnenoBaTenbHO, OHU OONXHbI
MCNONb30BaTbCS TONbKO TOrAa, Koraa oHn abcontoTHO Heobxoaumel, T. E. s yucen B UICTUHHO
aCTPOHOMMYECKOM MacwTabe.

Kpome Toro, Bce apudomeTudeckre onepaumnm Ham aTuMm o6 bekTamm Ha Nopsaok MeaneHHee,
yeM X NPUMUTUBHBIE aHanoru, ata npobnema ewe 6onee ycyrybnsetcs no Mepe Toro, Kak Y1cno
pacTeT, MOCKOMbKY OHU HE MMEIT (PUKCUPOBAHHOIO pa3mepa. [MoaToMy BNOHE BO3MOXHO, 4TO
MOLWEHHWK BigInteger MOXET Bbl3BaTb COOM, NOTPEONSIS BCIO AOCTYMHYIO ONepaTUBHYO NaMsTh.

a/ibTepHaTUBbI

Ecnu ckopocTb Heobxoauma Ans Bawero pelweHns, MoxeT bbiTb 6onee 3 PekTUBHO
peann3oBaTb 3Ty (PYHKUMOHANBHOCTb CAMOCTOSATENBHO, UCNONb3YS KNnacc, 06epThiBaOWMIA
Byte[] W MEPErpyxas HeobxoonMble onepaTopbl camMocTosaTensHo. OgHako 310 TpebyeT
3HAYNTENbHbBIX AOMNONHUTENBbHbBIX YCUNNIA.

Examples

Boiuncnutb nepsbit 1000-3HaYHbIN HOMEP PUOOHaYUM

BkntouunTte using System.Numerics WU D,OGaBbTe CCbIJIKY Ha System.Numerics B MPOEKT.

using System;
using System.Numerics;

namespace Euler_25
{
class Program
{
static void Main(string[] args)
{
BigInteger 11 = 1;
BigInteger 12 = 1;
BigInteger current = 11 + 12;
while (current.ToString () .Length < 1000)
{
12 = 11;
11 = current;
current = 11 + 12;
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Console.WritelLine (current) ;

OTOT NPOCTOW anropuTM BbINONHAET UTepauunto no Homepam MnboHay4n oo Tex nop, Nnoka He
OOCTUrHeT oOHoW anuHbl He MeHee 1000 gecaTn4YHbIX LMMp, a 3aTeM pacneyaTaeT ee. 910
3Ha4yeHne 3Ha4YnTeNnbHO 6osblie, YEM AaXe ulong .

TeopeTquCKm €O0MNHCTBEHHbIM NpenesioM AN Knacca Biginteger ABNAETCA obbem OI'IGp&TVIBHOI?I
namMAaTn, KOTOPYO MOXKET NCMNO/b30BaTh Balle NMpunoXeHune.

[MpMeyaHue. Biginteger 4OCTYNEH TONMBbKO B .NET 4.0 u Bbiwwe.

MpounTanTe Biginteger oHnaiH: https://riptutorial.com/ru/csharp/topic/5654/biginteger
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rnaBa 4: BindingList

Examples

N36erante noBTopeHns N * 2

9710 nomewaeTcs B 06paboTtymk cobbiTuii Windows Forms

var namelList = new BindingList<string>();
ComboBox1.DataSource = namelList;
for(long i = 0; i < 10000; i++ ) {

namelList.AddRange (new [] {"Alice", "Bob", "Carol" });

OTO0 3alMeT MHOro BPEMEHMN, 4TOObI ncnpaBnTb, BbIMONMHATE cnenylouwne OencTeung:

var namelList = new BindingList<string>();
ComboBox1.DataSource = namelList;
namelList.RaiselListChangedEvents = false;

for(long i = 0; i < 10000; i++ ) {

namelList.AddRange (new [] {"Alice", "Bob", "Carol" });
}
namelList.RaiselistChangedEvents = true;
namelList.ResetBindings () ;

I o6aBUTb 3N1IeMEHT B CNUCOK

BindingList<string> 1listOfUIIltems = new BindingList<string>();
1listOfUIItems.Add ("Alice");
1istOfUIItems.Add ("Bob") ;

MpounTtante BindingList oHnanH: https://riptutorial.com/ru/csharp/topic/182/bindinglist--t-
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rnaBa 5: CLSCompliantAttribute

CuHTakcuc

1. [Cbopka: CLSCompliant (ncTunHa)]
2. [CLSCompliant (nctuHa)]

napameTpbl

MHnumanuampyet akdemnnap knacca CLSCompliantAttribute ¢
NOrMYECKNM 3Ha4YEeHMEM, yKa3bliBaloWnNM, SBNSETCA U
yKas3aHHbIA NporpamMmMHblin anemMeHT CLS-coBMECTUMBIM.

CLSCompliantAttribute
(Boolean)

3aMmedyaHusa

O6was cneumncpukaumsa a3bika (CLS) - a0 Habop 6a30BbIX NpPaBu, KOTOPbIM LOMXEH
COOTBETCTBOBATH NOOOIA 513bIK, OPUEHTMPOBAHHBIA HA CLI (53bik, KOTOPbLIA NOATBEPX AAET
cneundmrkauum oblwer 93bIKkOBOM MHAPPACTPYKTYPbI), 4TOOLI B3aMO4EeNCTBOBATb C APYrMMU
sA3blkamn, coBmecTumbiMn ¢ CLS.

Cnucok sa3bikoB CLI

Bbl 0oXHBI OTMETUTB CBOO cOopKy kKak CLSCompliant B 601bWIMHCTBE CyYaes, KOraa Bbl
pacnpocTpaHsieTe bubnnotekn. ToT aTpubyT rapaHTMpyeT, 4To Baw kog byneTt
ncnonb3oBaTbcsl BceMn CLS-COBMECTMMBIMU S3bIKaMU. DTO 03HAYaET, YTO Ball KO MOXET OblTb

NCNONb30BaH NMOObIM S3bIKOM, KOTOPbIA MOXET ObITb CKOMNUAMPOBAH 1 3anyuweH Ha CLR (
Common Language Runtime )

Korgna Bawa c6opka 0TMeYEeHa cLsCompliantattribute , KOMIUASATOP NPOBEPSIET, HE HAapywWwaeT Nu
Ball KoA Kakoi-nmbo us npasun CLS v Bo3Bpallaet npeaynpexmneHue, ecnv aTo Heo6X0aMMO.

Examples

Moaundomkartop goctyna, K KOTOpoOMy npuMeHsitoTcs npaemna CLS

using System;

[assembly:CLSCompliant (true) ]
namespace CLSDoc

{
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public class Cat
{
internal UIntl6 _age = 0;
private UIntl6 _daysTillVacination = O;

//Warning CS3003 Type of 'Cat.DaysTillVacination' is not CLS-compliant
protected UIntl6 DaysTillVacination
{

get { return _daysTillVacination; }

//Warning CS3003 Type of 'Cat.Age' is not CLS—-compliant
public UIntl6 Age

{ get { return _age; } }

//valid behaviour by CLS-compliant rules
public int IncreaseAge ()
{

int increasedAge = (int)_age + 1;

return increasedAge;

MpaBuna cobnoaeHns CLS NpuMeEHSOTCS TONbKO K 06WeA0CTYNHbIM / 3alMILEHHbBIM
KOMTMOHEHTaM.

HapyweHue npaBuna CLS: HenoanucaHHble Tunbl / sbyte

using System;

[assembly:CLSCompliant (true) ]
namespace CLSDoc

{

public class Car
{

internal UIntlé _yearOfCreation = 0;

//Warning CS3008 Identifier '_numberOfDoors' is not CLS-compliant
//Warning CS3003 Type of 'Car._numberOfDoors' is not CLS-compliant
public UInt32 _numberOfDoors = 0;

//Warning CS3003 Type of 'Car.YearOfCreation' is not CLS-compliant
public UIntl6 YearOfCreation
{

get { return _yearOfCreation; }

//Warning CS3002 Return type of 'Car.CalculateDistance()' i1s not CLS-compliant
public UInt64 CalculateDistance ()
{

return 0;
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//Warning CS3002 Return type of 'Car.TestDummyUnsignedPointerMethod()' is not CLS-
compliant
public UIntPtr TestDummyUnsignedPointerMethod ()
{
int[] arr = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };
UIntPtr ptr = (UIntPtr)arr[O0];
return ptr;
}
//Warning CS3003 Type of 'Car.age' is not CLS-compliant
public sbyte age = 120;
}
}
HapyweHue npaBuna CLS: o4HO U TO Xe UMA
using System;
[assembly:CLSCompliant (true) ]
namespace CLSDoc
{
public class Car
{
//Warning CS3005 Identifier 'Car.CALCULATEAge ()' differing only in case is not

CLS-compliant
public int CalculateAge ()
{

return 0;

public int CALCULATEAge ()
{

return 0;

Visual Basic He 4yBCTBUTENEH K PErnCTpy
HapyweHune npasuna CLS: UpeHTudpukatop _

using System;

[assembly:CLSCompliant (true) ]
namespace CLSDoc

{

public class Car

{
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//Warning CS3008 Identifier '_age' is not CLS-complian
public int _age = 0;

Bbl He MOXeTe 3anyCcTUTb NEPEMEHHYIO C _

HapyweHue npasuna CLS: HacneposaTb oT knacca He CLSComplaint

using System;

[assembly:CLSCompliant (true) ]
namespace CLSDoc

{

[CLSCompliant (false) ]
public class Animal
{

public int age = 0;
}

//Warning CS3009 'Dog': base type 'Animal'
public class Dog : Animal

{

}

is not CLS-compliant

MpounTtante CLSCompliantAttribute oHNamH:
https://riptutorial.com/ru/csharp/topic/7214/clscompliantattribute
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rnaea 6: Enum

BctynneHue

MepevncneHne MoxeT BblTb NONy4YeHO 13 Nboro 13 cnenyowmx TMnoe: 6aiT, sbyte, short,
ushort, int, uint, long, ulong. 3Ha4yeHWe NO yMON4YaHMIO - int, U €ro MOXHO U3MEHUTb, yKasas TWM B
onpeneneHnmn NepevncneHns:

public enum Weekday: byte {lloHegenbHuk = 1, BTOpHUK = 2, cpepa = 3, yeTBepr = 4, naTHuUa =
5}

3710 nonesHo, korga P / Invoking anst cobCcTBEHHOr0O KOAA, COMOCTaB/IEHNE C UCTOYHMKAMU
LaHHbIX U aHanornyHble obctosiTenncTea. B obwem cnyyae cneayeTt UCNob3oBaTh 3HAYEHUE Mo
YMOJNIHaHMIO int, NOCKONbKY HONbWMHCTBO pa3paboTymMkoB 0XuaatoT, 4To enum byner int.

CuHTakcuc

e enum Colors {Red, Green, Blue} // ObbsiBneHne enum

e enum LiBeTa: 6ainT {KpacHsbiit, 3eneHbin, CuHwnia} // eknapaums onpeaeneHHoro tuna

e enum Colors {Red = 23, Green = 45, Blue = 12} // O6bsiBNeHue ¢ 3a4aHHbIMW 3HAYEHNSIMY
» Colors.Red // Doctyn k anemeHTy Enum

* int value = (int) Colors.Red // [Tony4nTb 3Ha4YeHUe int aneMeHTa nepevyncneHns

» Lserta color = (LiseTa) intValue // [lony4nTb aneMeHT nepedyncneHms s int

3aMmedyaHusa

Enum (COKpaLI.I,eHI/Ie OT «nepevncndaemoro TI/lI'Ia») npencrtasnseTt coboir TN, COCTOALWMIA N3
Ha6opa VMEHOBaHHbIX KOHCTaHT, NPeACTaB/IEHHOro0 NOEHTUJUKATOPOM TUna.

MNepeuncneHuns Hanbonee NoNesHbl ANs NPeAcTaBNEHNS NOHATUIA, KOTOPblE UMEIT (Kak
npasuio, HebObLWOE) YACO BO3MOXHbIX ANUCKPETHbIX 3HA4YeHWUA. Hanprmep, oHn MoryT
1CNONb30BaTbCS ANS NPEACTaBNEHMS OHS Heaenw unu Mecsiua roga. OHuM Takxe MoryT
MCMNONb30BaTbCS B KA4eCTBE onaroB, KOTOPblE MOXHO KOMOMHUPOBATbL MW NPOBEPSTh,
1Cnonb3ysi N0bUTOBbLIE OMNepaLui.

Examples

HOHy‘-II/ITb BCe 3Ha4YeHUs IJIeMeHTOB nepe4vynciieHns

enum MyEnum

{

One,
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Two,
Three

}

foreach (MyEnum e in Enum.GetValues (typeof (MyEnum)))
Console.WriteLine (e);

9710 HaneyvaTaer:

One
Two
Three

Enum Kak donaru

FlagsAttribute MOXET OblTb MPUMEHEH K NEPEYNCIEHNIO, N3MEHAIOWEMY NOBEAEHNE TosString ()
4T0bObl COOTBETCTBOBATL XapakTepy NepedncneHns:

[Flags]
enum MyEnum

{

//None = 0, can be used but not combined in bitwise operations
FlagA = 1,
FlagB = 2,
FlagC = 4,
FlagD = 8

//you must use powers of two or combinations of powers of two
//for bitwise operations to work

}
var twoFlags = MyEnum.FlagA | MyEnum.FlagB;

// This will enumerate all the flags in the variable: "FlagA, FlagB".
Console.WriteLine (twoFlags) ;

[MOCKONbKY Flagsattribute MONAraeTCs HA KOHCTAHTbI MEePeYnCcneHns Kak noaHoOMo4Yms aByX (Mnun
nx KOMOMHaUWMIA), @ 3HAYEHNS NePeYMCeHNs B KOHEYHOM CYETE ABJISIOTCS YNCIIOBLIMA
3HAYEHNSIMY, Bbl OrpPaHUYeHbl pasMepom 6a30Boro YmcnoBoro Tuna. Camblil 601bWON OOCTYMNHbIV
4YUCIOBOW TUM, KOTOPbIA Bbl MOXETE UCMNOJSIb30BaTb, - UInt64 , KOTOPbIA NO3BONSET yKasaTb 64
pasnnMyHbIX (He KOMOMHMPOBAHHbIX) KOHCTAHTbI NepeyncneHns gnara. KnioyeBoe CnoBo enum
YMOJTHaHMIO OTHOCUTCS K 6A30BOMY TUNY int , KOTOPbIVA ABNSETCS 1nt32 . KOMNMNSATOP NO3BONUT
00bSIBUTb 3HAYEHUS WuprHo 6onee 32 6uT. OHM 0b6epHyTCa 6e3 NpeaynpeXAeHust u npuseayT
K TOMy, 4TO OBa unu 6onee 4yneHa nepedncneHns byayT UMeTb OAMHAKOBOE 3HayeHue. [loatomy,
€Cnv nepeyncneHne npegHa3HayeHo ons pasmelleHuns butosoro Habopa 13 bonee yem 32
donaros, BaM HeobxoanMo ykasaTb bonee KpymnHbliA TUN:

public enum BigEnum : ulong

{
BigValue = 1 << 63

}
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XoTsi donarv 4acTo MMelT TONbKO 0AUH BUT, X MOXHO 00 bEeANHNTL B HAa3BaHHbIE «HabopbIl»
onga 6onee nerkoro UCnob30BaHUS.

[Flags]

enum FlagsEnum

{
None = 0,
Optionl =
Option2 = 2,
Option3 = 4,

Default = Optionl | Option3,
All = Optionl | Option2 | Option3,

YT06bl HE YKa3blBaTb AECATUYHbIE 3HAYEHUS CTENEHEN OBYX, OrepaTop caBura cnesa (<<)
Tak>Xe MoXeT OblTb NCMONb30BaH 47151 0O bSBNIEHUS TOrO Xe NepeyncneHms

[Flags]
enum FlagsEnum

{

None = 0

o~

Optionl 1 << 0,
Option2 = 1 << 1,
Option3 = 1 << 2,

Default
All = Optionl | Option2 | Option3,

Optionl | Option3,

HauunHas ¢ C # 7.0, brHapHble nuTeparnsl Tak>Ke MOryT MCNOJNb30BaThCs.

YT106bI NPOBEPUTDL, UMEET NI 3HAYEHWNE NEPEMEHHOI enum OnpeaeneHHblid donar, MoXxeT
MCMONIb30BaTbCS METOA =<r =g . JLONyCTUM, y Hac ecTb

[Flags]
enum MyEnum
{
One = 1
Two = 2,
Three = 4

M value

var value = MyEnum.One | MyEnum.Two;

C HasFlag Mbl MOXEM MPOBEPUTL, YCTAHOBNEH NN KaKoi-nMbo n3 gonaros

if (value.HasFlag (MyEnum.One))
Console.WriteLine ("Enum has One");

if (value.HasFlag (MyEnum.Two) )
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Console.WriteLine ("Enum has Two");

if (value.HasFlag (MyEnum.Three))
Console.WriteLine ("Enum has Three");

Tak>xe Mbl MOXeM nepebupaTb BCe 3HAYEHMS enum, YTOObI NONYyYnUTb BCE YCTAHOB/IEHHbIE
donaru

var type = typeof (MyEnum) ;

var names = Enum.GetNames (type);

foreach (var name in names)
{

var item = (MyEnum)Enum.Parse (type, name) ;

if (value.HasFlag(item))

Console.WriteLine ("Enum has " + name);

Unn xe

foreach (MyEnum flagToCheck in Enum.GetValues (typeof (MyEnum)))
{
if (value.HasFlag (flagToCheck))
{
Console.WritelLine ("Enum has " + flagToCheck);

Bce Tpv npumepa 6ynyT HanevaTaHbl:

Enum has One
Enum has Two

TectupoBaHue pnaxkos B CTUIE enum € NOOGUTOBOW NIOrMKOWN

3HayeHne neperMeHoBaHMs B CTUE pnaroB NOMXKHO ObiTb MPOBEPEHO C NMOMOLLbIO MOOUTOBONA

NOrnkKn, NOCKOJIbKY OHO MOXET HE COOTBETCTBOBATb HM OOHOMY 3HA4YEHUIO.

[Flags]
enum FlagsEnum
{
Optionl = 1,
Option2 =

|
)
~

Option3 =
Option2And3 = Option2 | Option3;

|
i
~

Default = Optionl | Option3,

3HayeHne No pefault NPeACcTaBNseT coboit KOMOMHALMIO OBYX OPYrUX, 00 beANHEHHbIX C

nobutosbiM NJ1U. MoaTomMy ons NpoOBEPKM HANMYMs dpnara Ham Hy>XHO UCNob30BaTb NOOGMTOBOE
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n.

var value = FlagsEnum.Default;
bool isOption2And3Set = (value & FlagsEnum.Option2And3) == FlagsEnum.Option2And3;

Assert.True (isOption2And3Set) ;

MepeuncneHue B CTPOKY U obpaTHO

public enum DayOfWeek
{
Sunday,
Monday,
Tuesday,
Wednesday,
Thursday,
Friday,
Saturday

// Enum to string
string thursday = DayOfWeek.Thursday.ToString(); // "Thursday"

string seventhDay = Enum.GetName (typeof (DayOfWeek), 6); // "Saturday"

string monday = Enum.GetName (typeof (DayOfWeek), DayOfWeek.Monday); // "Monday"

// String to enum (.NET 4.0+ only — see below for alternative syntax for earlier .NET
versions)

DayOfWeek tuesday;

Enum.TryParse ("Tuesday", out tuesday); // DayOfWeek.Tuesday

DayOfWeek sunday;

bool matchFoundl = Enum.TryParse ("SUNDAY", out sunday); // Returns false (case-sensitive
match)

DayOfWeek wednesday;

bool matchFound2 = Enum.TryParse ("WEDNESDAY", true, out wednesday); // Returns true;
DayOfWeek.Wednesday (case—-insensitive match)

// String to enum (all .NET versions)
DayOfWeek friday = (DayOfWeek)Enum.Parse (typeof (DayOfWeek), "Friday"); // DayOfWeek.Friday

DayOfWeek caturday = (DayOfWeek)Enum.Parse (typeof (DayOfWeek), "Caturady"); // Thows
ArgumentException

// All names of an enum type as strings
string[] weekdays = Enum.GetNames (typeof (DayOfWeek)) ;

3HauyeHue No yMon4yaHuio ang nepeuncneHus == ZERO

3HaueHue no ymMon4yaHuo onsi nepevyucriieHnst paBHoO Hyno . Ecnu nepe4vyncneHmne He
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onpenensieT 3NeMeHT CO 3HAaYEHMEM HY NS, ero 3Ha4YeHne No yMonyaHuto byaeT paBHO Hy 0.

public class Program

{

enum EnumExample

{
one = 1,
two = 2

public void Main ()

{

var e = default (EnumExample) ;

if (e == EnumExample.one)
Console.WriteLine ("defaults to one");
else

Console.WriteLine ("Unknown") ;

Mpumep: hitps://dotnetfiddle.net/ISRwie

OcHoBbl Enum

N3 MSDN :

Tvn nepeyncneHns (TakXxe Ha3biBaeMbIii NnepedncneHem unm enum) obecneumsaeT
30 PeKkTMBHbIN cnocob onpeneneHns Habopa MMEHOBaHHbLIX UHTErpanbHbIX
KOHCTaHT, KOTOpPbIe MOryT ObiTb Ha3HaYeHbl NePeMeHHOM .

o cyTn, nepeyncneHne - aTo TUN, KOTOPbIA [OMYyCKaeT TONMbKO HABOP KOHEYHbIX ONUUIA, 1
KaX[bli napaMeTp COOTBETCTBYET Ynchy. 10 yMonyaHuio aTu yucna yBenmymBatoTCs B TOM
nopsiike, B KOTOPOM 0O bSBNEHbI 3HAYEHMS, HAYMHASA € Hyns. Hanpumep, MOXHO 06bSBUTb
nepeyncneHne ons gHen Heoenm:

public enum Day

{
Monday,
Tuesday,
Wednesday,
Thursday,
Friday,
Saturday,
Sunday

9T0 NepeyncneHne MoXHO MCNONb30BaTb cneayowmnm 06pasom:

// Define variables with values corresponding to specific days
Day myFavoriteDay = Day.Friday;
Day myLeastFavoriteDay = Day.Monday;
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// Get the int that corresponds to myFavoriteDay
// Friday is number 4
int myFavoriteDayIndex = (int)myFavoriteDay;

// Get the day that represents number 5
Day dayFive = (Day)5;

Mo YMOJT4aHUIO 6a30BbIM TUMNOM KaX,naoro sneMeHTa B enum AABNSAETCA int , HO TAKXe MOTyT
Ncnonb30BaTbCA byte , sbyte , short , ushort , uint , long M ulong . Ecnu Bbl ncnonb3yete Tunm,
OT/INYHbIA OT int , Bbl AOJIXHbI yKasaTtb TUM, NCNOJIb3y4 ABOETOo4YMe nocie NMeHN nepevncieHns:

public enum Day : byte
{

// same as before

Yucna nocne nMeHn Tenepb SBNsitOTCS HaiTamy BMECTO Lenbix Ynucen. Bol MoXeTe nonyynTb
6a30Bblii TUM NEPEYNCNEHUs creayowwmm o6pasom:

Enum.GetUnderlyingType (typeof (Days))) ;

Bbixon:

System.Byte
Hemo: NET ckpunka

MobutoBas MaHUNYNSALUSA C UCNOJIb30BaHMEM NEepeymncneHnmn

FlagsAttribute cnepgyeT Ucnonb3oBaTb BCAKMWIA pas, korga nepeyncnsiemMolii npeactasnset coboi
Habop gonaros, a He 0AHO 3Ha4YeHne. YcnoBoe 3HaYeHNe, MPUCBOEHHOE KaX AOMY 3HAYEHMIO
nepeYncreHns, noMoraeT npu MaHUMynMpoBaHUY NEPEYNCIEHNSAMN C UCMOSTIb30BaAHNEM
nobuToBbLIX ONEPaTOPOB.

Mpumep 1: C nomowbio [Pnaru]

[Flags]

enum Colors

{
Red=1,
Blue=2,
Green=4,
Yellow=8

var color = Colors.Red | Colors.Blue;
Console.WritelLine (color.ToString());

neyartaet KpacHbI, CUHUIA
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Mpumep 2: Bes [Dnaru]

enum Colors
{
Red=1,
Blue=2,
Green=4,
Yellow=8
}
var color = Colors.Red | Colors.Blue;
Console.Writeline (color.ToString());

oTnevyaTtkum 3

Ucnonb3oBaHue << 0603HayeHune ona conaros

Onepatop neBoro casura ( << ) MOXeT UCNONb30BaTbCs B 06 bSBNEHMAX NepedncneHms gpnaros,
4yT0ObI rAPaHTMPOBATb, YTO KaXaplil onar MMeeT POBHO OAUH 1 B ABOUYHOM NMPEACTaBNEHNM, KakK
N 0ONXHbI BbITh donarw.

OT0 TaKXe NOMOraeT yNyyWnTb YNTAEMOCTb BONbLIMX NEPEYNCTIEHNI C BONBbLINM KOMYECTBOM
donaroB B HUX.

[Flags]

public enum MyEnum

{
None =
Flagl =
Flag2 =
Flag3 =
Flag4 =
Flagb =

<<

~

<<

~

<<
<<

~

= e e}
N S =]
<

~

<<

Flag3l = 1 << 30

Tenepb 04€BUAHO, YTO MyEnum COAEPXUT TONbKO COOTBETCTBYOWME (hpnarn, a He Kakme-To
rpsi3Hble BewWwW, Takne Kak rlag3o = 1073741822 (Mam 11111111111111111111111111111110 8
OBONYHOM (popMaTte), 4HTO HEYMECTHO.

Jlob6aBneHne [ononHUTeIbHOM UHOPMaLUM ONMUCAHUS K 3HAYEHUIO
nepeyncneHus

B HEKOTOPbIX Cny4yasX BaM MOXeET HOTpe6OBaTbC$I 106aBNTb OOMONIHUTENbHOE OnucaHue K
3HA4YeHUIO NnepevncneHnd, Hanpumep, Korga 3Ha4eHne enum CTaHOBUTCA MEHEE HYHNTAEMbIM, HEM
TO, YTO Bbl MOXeETe OTO6p8.3I/ITb nonb3osartento. B Takmnx cny4dasixX Bbl MOXeETEe NCNOoMb30BaTb

KNACC System.ComponentModel .DescriptionAttribute .

Hanpumep:
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public enum PossibleResults

{
[Description ("Success") ]
OK = 1,
[Description("File not found")]
FileNotFound = 2,
[Description ("Access denied") ]
AccessDenied = 3

Tenepb, €CNlN Bbl XOTUTE BEPHYTb onncaHmne onpeneneHHoro 3Ha4eHng nepevyncneHns, Bbl
MO>XeTe cOoenatb cnenytoulee:

public static string GetDescriptionAttribute (PossibleResults result)
{

return
((DescriptionAttribute)Attribute.GetCustomAttribute ((result.GetType () .GetField (result.ToString())),

typeof (DescriptionAttribute))) .Description;
}

static void Main(string[] args)

{
PossibleResults result = PossibleResults.FileNotFound;

Console.Writeline (result); // Prints "FileNotFound"
Console.WritelLine (GetDescriptionAttribute (result)); // Prints "File not found"

9710 TakxXe MoxeT bbiTb Nerko npeobpa3oBaHo B METOL PaCWMPEHNS ANS BCEX NePEeYNCEHNIA:

static class EnumExtensions

{

public static string GetDescription(this Enum enumValue)

{

return
((DescriptionAttribute)Attribute.GetCustomAttribute ( (enumValue.GetType () .GetField (enumValue.ToString ()

typeof (DescriptionAttribute))) .Description;
}

n Toraoa nerko MCNonNb30BaTb TaK: Console.Writeline (result.GetDescription());
,D,OﬁaBHEHVle n yﬂaneHVle 3Ha4YeHUM U3 NOMeYeHHOro 3Ha4Ykom nepe‘-llllcneHI/ISI

3T0T KOo4 NpefHasHaveH ans nobaBneHvs 1 yaaneHus 3Ha4eHusl M3 MOMeYeHHoro enum-
aK3eMmnnsipa:

[Flags]

public enum MyEnum

{
Flagl = 1 << O,
Flag2 = 1 << 1,
Flag3 = 1 << 2

var value = MyEnum.Flagl;
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// set additional value
value |= MyEnum.Flag2;
value |= MyEnum.Flag3;

// remove flag
value &= ~MyEnum.Flag2;

//value is now Flagl,
//value is now Flagl,

//value is now Flagl,

Flag2
Flag2,

Flag3

Flag3

I'Iepeqmcneva MOryT MeTb HeOXunaaHHble 3Ha4YeHUs

|_|OCKO)'Ibe nepevncneHne Mmoxert ObITb OTHECEHO K CBOEMY 63.3OBOMy MHTErpanabHOMY TUMNY N OT
Hero, 3Ha4eHne MoXeT BbIXOONTb 3a npenenbl 3Ha4YeHun, yKa3aHHbIX B onpeneneHnn tuna
nepevncneHns.

X0oTS NpYBEOEHHbIN HUXE TUM NEPEUYNCNIEHUS Daysofileck UMEET TONBKO 7 ONpeaeneHHbIX
3HA4YEeHUin, OH BCe paBHO MOXET coaepXaTtb Ntoboe 3HAYEHMUE int .

public enum DaysOfWeek

{
Monday = 1,
Tuesday = 2,
Wednesday = 3,
Thursday

Friday = 5,
Saturday =
7

Sunday =
DaysOfWeek d = (DaysOfWeek)31;
Console.WritelLine(d); // prints 31

DaysOFWeek s = DaysOfWeek.Sunday;
s++; // No error

B HacTosiwee BpeMs HeT crnocoba onpenenntb nepedyncneHmne, KOTopoe He NMeeT Takoro
noseneHns.

OpHako HeonpeaeneHHbIe 3Ha4YeHNst NepeYnceHnst MoryT ObiTb 0OHapPYXeHbl C MOMOLLbHO
MeTOoa Enum. IsDefined . HANpUMep,

DaysOfWeek d = (DaysOfWeek)31;
Console.WriteLine (Enum.IsDefined (typeof (DaysOfWeek),d)); // prints False

Mpountante Enum oHnaiH: https://riptutorial.com/ru/csharp/topic/931/enum
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rnaBa 7: FileSystemWatcher

CuHTakcuc

* public FileSystemWatcher ()
* public FileSystemWatcher (ctpoka)
» public FileSystemWatcher (CTpokoBbI MyTb, CTPOKOBbIA OUNbTP)

napameTpbl
Karanor gnga MOHUTOpUHra B Twun dpannos ona npocmotpa. Hanpumep, «* .
CTaHOapTHOM U yHUBEpPCcanbHON txt» oTCnexuBaeT N3MEeHeHNs BCeX TEKCTOBbIX
HoTaummn (UNC). doarnnos.

Examples

OcHoBHOM chaunn

B cnepyiowem npuMepe CO30aETCH FileSystemiatcher A5 MPOCMOTPA KaTanora, ykasaHHoro Bo
BpeMms BbinonHeHns. KOMNOHEHT HACTPOEH Ha NPOCMOTP n3mMeHeHun B LastWrite n LastAccess
cosnaHvie, yoaneHve unm nepemmeHoBaHne TeKCToBbIX doarnsios B katanore. Ecnv dpainn
M3MEHeH, CO30aH Unn yaaneH, nyTb kK goainy 6yneT pacneyataH Ha KoHconb. Korpa cpaiin
neperMeHoBbIBAETCS, CTapble N HOBble MYTW Ne4YyaTtarTca Ha KOHCONN.

Llna aToro npumepa ncnonb3dynTte NpoctpaHcTea nMeH System.Diagnostics 1 System.10.

FileSystemWatcher watcher;

private void watch ()

{

// Create a new FileSystemWatcher and set its properties.
watcher = new FileSystemWatcher () ;
watcher.Path = path;

/* Watch for changes in LastAccess and LastWrite times, and
the renaming of files or directories. */
watcher.NotifyFilter = NotifyFilters.LastAccess | NotifyFilters.LastWrite
| NotifyFilters.FileName | NotifyFilters.DirectoryName;

// Only watch text files.
watcher.Filter = "*.txt*";

// Add event handler.
watcher.Changed += new FileSystemEventHandler (OnChanged) ;
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// Begin watching.
watcher.EnableRaisingEvents = true;

}

// Define the event handler.

private void OnChanged (object source, FileSystemEventArgs e)

{
//Copies file to another directory or another action.
Console.WriteLine ("File: " + e.FullPath + " " + e.ChangeType);

IsFileReady

Obuwei ownbkoi MHOTMX NoAeN, HauYMHaowmx paboTy ¢ FileSystemWatcher, He yunTbiBaeTcs,
4TO cobbITUE FileWatcher Bo3HMKaeT, kak TONbKO cospaeTcs dpan. OnHako ons 3aBepleHmns
thavina MoxeT NoTpeboBaTbCs HEKOTOPOE BPEMS.

[pumep :

Hanpumep, Bo3bmuTe dharin pasmepom 1 6. 3anpoc garina apr cosgaeTcs opyron nporpammon
(Explorer.exe konupyeT ee 0TKyfa-To), HO ANS 3aBEPLIEHUS 9TOro npolecca noTpebyetcs
HEeCKoNbko MMHYT. CobbITME CBSA3AHO C TEM, YTO BPEMSI CO34aHMS 1 BaM HY>XXHO 40X OaTbCs,
Kormoa doaiin 6yneT rotToB K KOMUPOBAHMIO.

9T0 MeToh NPOBEPKM rOTOBHOCTY doaina.

public static bool IsFileReady (String sFilename)
{
// If the file can be opened for exclusive access it means that the file
// 1s no longer locked by another process.
try
{
using (FileStream inputStream = File.Open(sFilename, FileMode.Open, FileAccess.Read,
FileShare.None))
{
if (inputStream.Length > 0)
{
return true;
}
else
{

return false;

}

catch (Exception)

{

return false;

lMpounTtante FileSystemWatcher oHnaimH:
https://riptutorial.com/ru/csharp/topic/5061/filesystemwatcher
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rnaBa 8: Generic Lambda Query Builder

3aMmedyaHus

Knacc Ha3blBaeTCH Expressionbuilder . OH UMEET TPU CBOMCTBA:

private static readonly MethodInfo ContainsMethod = typeof (string) .GetMethod ("Contains",
new[] { typeof (string) });

private static readonly MethodInfo StartsWithMethod = typeof (string) .GetMethod ("StartsWith",

new[] { typeof(string) });
private static readonly MethodInfo EndsWithMethod = typeof (string) .GetMethod ("EndsWith",
new[] { typeof(string) });

OnouH obWwenoCTYNHbIA METOL, GetExpression KOTOPbIA BO3BPALLAET BbipaXeHne nsmbaa n 1pu
4acTHbIX MeToaa:

® Expression GetExpression<T>
® BinaryExpression GetExpression<T>

® ConstantExpression GetConstant

Bce meToabl noapobHO onvcaHbl B NpuMepax.
Examples

Knacc QueryFilter

OTOT KNacc COAEPXUT 3HAYEHNS NPeanKaTHbIX (OUNbTPOB.

public class QueryFilter

{
public string PropertyName { get; set; }
public string Value { get; set; }
public Operator Operator { get; set; }

// In the query {a => a.Name.Equals ("Pedro")}
// Property name to filter - propertyName = "Name"
// Filter value - value = "Pedro"
// Operation to perform - operation = enum Operator.Equals
public QueryFilter (string propertyName, string value, Operator operatorValue)
{
PropertyName = propertyName;
Value = value;
Operator = operatorValue;

MNepeuncnnte 3HaYeHUs onepaumii:

public enum Operator

{
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Contains,
GreaterThan,
GreaterThanOrEqual,
LessThan,
LessThanOrEqualTo,
StartsWith,
EndsWith,

Equals,

NotEqual

Metopn, GetExpression

public static Expression<Func<T, bool>> GetExpression<T> (IList<QueryFilter> filters)

{

Expression exp = null;

// Represents a named parameter expression. {parm => parm.Name.Equals ()}, it is the param
part

// To create a ParameterExpression need the type of the entity that the query is against
an a name

// The type is possible to find with the generic T and the name is fixed parm

ParameterExpression param = Expression.Parameter (typeof (T), "parm");

// It is good parctice never trust in the client, so it is wise to validate.
if (filters.Count == 0)
return null;

// The expression creation differ if there is one, two or more filters.
if (filters.Count != 1)
{
if (filters.Count == 2)
// It is result from direct call.
// For simplicity sake the private overloads will be explained in another example.
exp = GetExpression<T> (param, filters[0], filters[1l]);
else
{
// As there is no method for more than two filters,
// I iterate through all the filters and put I in the query two at a time
while (filters.Count > 0)
{
// Retreive the first two filters
var f1 = filters[0];
var f2 = filters[1l];

// To build a expression with a conditional AND operation that evaluates

// the second operand only if the first operand evaluates to true.

// It needed to use the BinaryExpression a Expression derived class

// That has the AndAlso method that join two expression together

exp = exp == null ? GetExpression<T> (param, filters[0], filters[1l])
Expression.AndAlso (exp, GetExpression<T> (param, filters[0], filters[1l]));

// Remove the two just used filters, for the method in the next iteration
finds the next filters

filters.Remove (fl);

filters.Remove (f2) ;

// If it is that last filter, add the last one and remove it
if (filters.Count == 1)
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exp = Expression.AndAlso (exp, GetExpression<T> (param, filters([0]));
filters.RemoveAt (0);

}
else
// It is result from direct call.
exp = GetExpression<T> (param, filters[0]);

// converts the Expression into Lambda and retuns the query
return Expression.Lambda<Func<T, bool>>(exp, param);

GetExpression YacTtHasa neperpy3ka

Onsi ogHoro dounbTpa:

3n4ecb co3naeTcs 3anpoc, OH NonyyaeT napameTp BbipaXeHns n ounbTp.

private static Expression GetExpression<T> (ParameterExpression param, QueryFilter queryFilter)
{

// Represents accessing a field or property, so here we are accessing for example:

// the property "Name" of the entity

MemberExpression member = Expression.Property (param, queryFilter.PropertyName) ;

//Represents an expression that has a constant value, so here we are accessing for
example:

// the values of the Property "Name".

// Also for clarity sake the GetConstant will be explained in another example.

ConstantExpression constant = GetConstant (member.Type, queryFilter.Value);

// With these two, now I can build the expression
// every operator has it one way to call, so the switch will do.
switch (queryFilter.Operator)
{
case Operator.Equals:
return Expression.Equal (member, constant);

case Operator.Contains:
return Expression.Call (member, ContainsMethod, constant);

case Operator.GreaterThan:
return Expression.GreaterThan (member, constant);

case Operator.GreaterThanOrEqual:
return Expression.GreaterThanOrEqual (member, constant);

case Operator.LessThan:
return Expression.LessThan (member, constant);

case Operator.LessThanOrEqualTo:
return Expression.LessThanOrEqual (member, constant);

case Operator.StartsWith:
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return Expression.Call (member, StartsWithMethod, constant);

case Operator.EndsWith:
return Expression.Call (member, EndsWithMethod, constant);

return null;

Hﬂ ABYX PUNbTPOB:

OH BO3BpawaeT ak3emnnap BinaryExpresion BMECTO NPOCTOro Bblpak eHUS.

private static BinaryExpression GetExpression<T> (ParameterExpression param, QueryFilter
filterl, QueryFilter filter2)
{

// Built two separated expression and join them after.
Expression resultl = GetExpression<T> (param, filterl);
Expression result2 = GetExpression<T> (param, filter2);
return Expression.AndAlso (resultl, result2);

Meton ConstantExpression

ConstantExpression OOJIXKEH ObITb OOHUM N TEM XE TUMOM MemberExpression . 3Ha4yeHne B 3TOM
anMepenpeﬂCTaBﬂﬂeTCO6OMCTpOKy,KOTOpaﬂnpeO6pa3yeTCﬂnepQﬂCO3ﬂaHMGM3K3eMnﬂﬂpa

ConstantExpression .

private static ConstantExpression GetConstant (Type type, string value)

{

// Discover the type, convert it, and create ConstantExpression

ConstantExpression constant = null;
if (type == typeof (int))
{

int num;

int.TryParse (value, out num);

constant = Expression.Constant (num) ;
}
else if (type == typeof (string))
{
constant = Expression.Constant (value);
}
else if (type == typeof (DateTime))

{
DateTime date;
DateTime.TryParse (value, out date);

constant = Expression.Constant (date) ;
}
else if (type == typeof (bool))
{

bool flag;

if (bool.TryParse (value, out flag))

{
flag = true;
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}

constant = Expression.Constant (flag);

}

else if (type == typeof (decimal))

{
decimal number;
decimal.TryParse (value, out number) ;
constant = Expression.Constant (number) ;

}

return constant;

ncnosJsib3osaHune

DAuUnNbTPbI KONNEKUMN = HOBbIA cnncok (); PunbTtp QueryFilter = HoBbIN QueryFilter («mg», «
Burger», Operator.StartsWith); filters.Add (dounbTp);

Expression<Func<Food, bool>> query = ExpressionBuilder.GetExpression<Food> (filters);

B aToMm cnyyae 370 3anpoc K cy6bekTy Food, KOTOpbIA XO4eT HainTK BCe NPOOYKTbl, KOTOPblE
Ha4yuHatTCca ¢ «Burger» B Ha3BaHUW.

Bbixon:

query = {parm => a.parm.StartsWith ("Burger") }
Expression<Func<T, bool>> GetExpression<T> (IList<QueryFilter> filters)

Mpountante Generic Lambda Query Builder oHnaiH:
https://riptutorial.com/ru/csharp/topic/6721/generic-lambda-query-builder
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rnasa 9: Guid

BctynneHue

GUID (nnmn UUID) - aTo abbpesunatypa «I nobanbHO yHUKaNbHbIA naeHTudounkaTop» (Mnm
«YHuBepCcanbHbI YHUKANbHbLIN nOeHTUMKaTop»). AT0 128-paspanHoe Lenoe 4ncno,
ncnonb3yemoe Ans naeHTngomnkaunum pecypcos.

3aMmedyaHusa

Guid SBNSKOTCS r7100a/1bHO yYHUKAbHBIMU M EHTUGbMKaropamu , Tak>xe N3BECTHbIMU Kak
YHUBepcasbHbIe yHuKaabHble ngeHtngomkarops! UUID .

9710 128-6UTHbIE NceBAOCNyYaiHble 3Ha4eHusl. CylecTByeT Tak MHOMO AEACTBUTENbHbIX Guid (
0k0/10 10 * 18 cuid ANg KaXA0W S4enkn Kax 4oro 4enoseka Ha 3eMne), 4To, ecniv OHU
reHepupytoTCSA XOPOLLNM NCeBOOCTYYaNHbIM anroOpUTMOM, X MOXHO CHMTATb YHUKASIbHbIMU BO
BCE BCENEHHOW BCEMW NPaKTUYECKMMUK crnocobamu.

Guid Yalle BCEro UCMonb3ylTCs B KA4YECTBE NEPBUYHBIX KNtoYei B 6a3ax aaHHbIX. Mx
NPENMYLLECTBOM SIBNSIETCS TO, YTO BAM HE HY>XXHO Bbi3biBaTb 6a3y AaHHbIX, YTOObI NONYyYnTb
HOBbIN MOEHTNPUKATOP, KOTOPLIV (MOYTW) rapaHTUPOBAHHO ByAeT YHMKANbHBIM.

Examples

MonyyeHune CcTPOKOBOro NpeacTaBNeHUst PyKOBOACTBA

CTpOKOBoe npeancrtasneHmne Guid moxert 6bITb noJly4eHo C NomMoLwbo BCTPOEHHOIo MeTooa
ToString

string myGuidString = myGuid.ToString();

B 3aBmcrMocTM OT Bawmx NnoTpebHOCTEN Bbl TakXXe MoXeTe oTdhopmaTumpoBaTtb Guid, nobasus
aprymeHT Tuna doopMara K Bbl30BY Tostring .

var guid = new Guid("7febfl6f-651b-43b0-a5e3-0da8da49e90d") ;

// None "7febfl16£651b43b0a5e30da8dad49e90d"
Console.WriteLine (guid.ToString ("N"));

// Hyphens "7febfl6f-651b-43b0-a5e3-0da8da49e90d"
Console.WriteLine (guid.ToString ("D"));

// Braces "{7febfl6f-651b-43b0-a5e3-0da8dad9e90d}"
Console.WriteLine (guid.ToString ("B"));
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// Parentheses "(7febfl6f-651b-43b0-a5e3-0da8da49e90d) "
Console.WriteLine (guid.ToString ("P"));

// Hex "{0x7febfl6f,0x651b, 0x43b0{0xa5, 0xe3, 0x0d, 0xa8, 0xda, 0x49, 0xe9, 0x0d} }"
Console.WriteLine (guid.ToString ("X"));

Co3paHue pykoBoacTea

9710 Hanbonee pacnpocTpaHeHHble cnocobbl co3aaHuns aksemnnsipa Guid:

» Co3paHme nyctoro guid ( 00000000-0000-0000-0000-000000000000 ):

Guid g = Guid.Empty;
Guid g2 = new Guid();

» CospaHve HOBOro (ncesnocnyyanHoro) pykosoacTea:

Guid g = Guid.NewGuid() ;

» CospaHue rmoos ¢ onpeneneHHbIM 3HaA4YEeHNEM!

Guid g = new Guid("0b214de7-8958-4956-8eed-28f9ba2c47c6") ;
Guid g2 new Guid("0b214de7895849568eed28f9%ba2c47co");
Guid g3 = Guid.Parse("0b214de7-8958-4956-8eed-28f9%ba2c47c6");

O6bsiBNeHne ponycTtumoro naeHtudpumkaropa GUID

Kak n gpyrvne tTunbl 3Ha4eHuin, GUID TakXe UMeeT TUN C HYNEBbIM 3HAYEeHNEM, KOTOPbI MOXET

NPUHUMATb HyNeBOE 3HAYEHME.
Heknapauus:

Guid? myGuidVar = null;

970 0c0HEHHO MONE3HO NPW N3BNEYEHMN OaHHBbIX 3 6a3bl JaHHbIX, KOrda eCTb BEePOSATHOCTb, Y4TO

3HayeHue 13 Tabnuubl pasHo NULL.

Mpountante Guid oHnanH: https://riptutorial.com/ru/csharp/topic/1153/guid
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rnasa 10: ICloneable

CuHTakcuc

» 06bekT ICloneable.Clone () {return Clone (); } // HacTHas peanu3auusi MeTona nHTepgeiica,
KOTOPbIN NCMONb3yeT Hawy Nonb3oBaTebekyo yHkUmio public Clone ().

* public Foo Clone () {return new Foo (this); } // MeToa public clone nonxeH ncnonb3osatb
NOrnKy KOHCTPYKTOpa KOMMpPOBaHWUS.

3aMmedyaHus

,D,ﬂﬂ CLR Tp66yeTCﬂ object Clone () OMpeneneHnda MeToa object Clone () KOTOprI7I He dBNngaeTc4d
6e3onacHbIM no Tuny. OBLWEenPUHATOR NPaK TUKOW SBNSETCS nepeonpeneneHne aToro noseaeHns
n onpeneneHne 6e3onacHoro MeToOa Tuna, KOTOprI?I BO3BpallaeT Konuio cogepxalero Kknacca.

ABTOpP OONIXEH PELWNTb, 03HAYaET N KNIOHUPOBAHUE TONIbKO MENKYHO KOMUKO Unu riybokyto
Konuto. [1ns Hen3MeHsieMblX CTPYKTYp, COAEpXaLmx CCbINIKW, pekoMeHayeTcst caenatb rnybokyto
konuto. L1115 KNaccoB, SBNSIOWMXCS CaMUMU CCbINIKaMK, BEPOSITHO, XOPOLLO peann3oBatb MENKYIo
Konuto.

MPUMEYAHUE. B c# MmeTon uHTepdoeiica MoxeT BbiTb peanM3oBaH B HACTHOM MOPSAKE C NMPUBEAEHHBIM Bbille
CUHTaKCUCOM.

Examples

Peanunsauus ICloneable B knacce

BHeOpUTb Icloneable B KNACC C TBUCT. BbINOMHUTE OTKPbITLINA clone () NYGANYHbIA TN U BHEOPUTE
object Clone () YAaCTHOM nopsnke.

public class Person : ICloneable
{
// Contents of class
public string Name { get; set; }
public int Age { get; set; }
// Constructor
public Person(string name, int age)
{
this.Name=name;
this.Age=age;
}
// Copy Constructor
public Person (Person other)
{
this.Name=other.Name;
this.Age=other.Age;
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#region ICloneable Members
// Type safe Clone
public Person Clone () { return new Person(this); }
// ICloneable implementation
object ICloneable.Clone ()
{
return Clone();

}

#endregion

Moaxe 6yneT ncnonb3oBaTbcs cneayowmnm o6pasom:

Person bob=new Person ("Bob", 25);
Person bob_clone=bob.Clone();
Debug.Assert (bob_clone.Name==bob.Name) ;

bob.Age=56;
Debug.Assert (bob.Age!=bob.Age) ;

ObpaTtnTe BHMMaHUe, YTO N3MEHEHUE BO3PACTa bob HE N3MEHSIET BO3PACT bob_clone . OTO
CBSI3aHO C TEM, YTO B NPOEKTE UCNONb3YEeTCS KNOHNPOBAHNE BMECTO HAa3Ha4YeHUS (CCbINOYHbIX)
NepeMeHHbIX.

BHenpeHue ICloneable B cTpyKType

Peanusauwus ICloneable onsa cTpykTypbl, Kak npaBuno, He TpebyeTcs, NOTOMY 4TO Structs genaet
KOMWIO MO MOPSOKY C onepaTopoM npuceamBaHus - . Ho ans omsariHa MoxeT notpeboBaTbes
peanusaumns opyroro nHtepgoeinca, Kotopbli HacNenyeTcs OT ICloneable .

[pyras npnunHa 3aknoyanacb 6bl B TOM, YTO CTPYKTypa COAEPXUT CCbIIOYHbIA TUN (MNn
MacCKB), KOTOPbIV TakXe HyXOaeTcs B KONUPOBaHUM.

// Structs are recommended to be immutable objects
[ImmutableObject (true) ]
public struct Person : ICloneable
{
// Contents of class
public string Name { get; private set; }
public int Age { get; private set; }
// Constructor
public Person(string name, int age)
{
this.Name=name;
this.Age=age;
}
// Copy Constructor
public Person (Person other)
{
// The assignment operator copies all members
this=other;
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#region ICloneable Members
// Type safe Clone
public Person Clone () { return new Person(this); }
// ICloneable implementation
object ICloneable.Clone ()
{
return Clone () ;

}

#endregion

Mo3xe byneTt ucnonb3oBaTbCcs cneayowmnm obpasom:

static void Main(string[] args)

{
Person bob=new Person ("Bob", 25);
Person bob_clone=bob.Clone();
Debug.Assert (bob_clone.Name==bob.Name) ;

MpounTtante ICloneable oHnanH: https://riptutorial.com/ru/csharp/topic/7917/icloneable
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rnaBa 11: IComparable

Examples

CopTtupoBartb Bepcuun

YyebHbIN KNnacc:

public class Version : IComparable<Version>

{

public int[] Parts { get; }

public Version (string value)

{

if (value == null)
throw new ArgumentNullException () ;

if (!Regex.IsMatch(value, @""[0-9]+(\.[0-9]+)*S"))
throw new ArgumentException("Invalid format");

var parts = value.Split('.'");

Parts = new int[parts.Length];

for (var i = 0; 1 < parts.Length; i++)
Parts[i] = int.Parse(parts[i]);

public override string ToString()

{

return string.Join(".", Parts);

public int CompareTo (Version that)

{

if (that == null) return 1;

var thisLength = this.Parts.Length;

var thatLength = that.Parts.Length;

var maxLength = Math.Max (thisLength, thatLength);
for (var i = 0; i < maxLength; i++)

{

var thisPart
var thatPart
if (thisPart
if (thisPart

i < thisLength ? this.Parts([i]
i < thatLength ? that.Parts([i]
thatPart) return -1;
thatPart) return 1;

vV A

}

return 0;

TecToBOE 3apaHue:

Version a, b;

a = new Version("4.2.1");
b = new Version("4.2.6");
a.CompareTo(b); // a < b : -1
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a = new Version("2.8.4");
b = new Version("2.8.0");
a.CompareTo(b); // a > b : 1

new Version("5.2");
null;
a.CompareTo(b); // a > b : 1

o W
Il

a = new Version("3");
b = new Version("3.6");
a.CompareTo(b); // a < b : -1

var versions = new List<Version>
{

new Version("2.0"),

new Version("1.1.5"),

new Version("3.0.10"),

new Version("1"),

null,

new Version("1.0.1")

bi
versions.Sort ();

foreach (var version in versions)
Console.WritelLine (version?.ToString () ?? "NULL");

Bbixopn:

HOJb
1
1.0.1
1.15
2,0
3.0.10

Jemo - Bepcus:

Iemo—-Bepcud Liveone Ha Ideone

MpounTtanTte IComparable oHnanH: https://riptutorial.com/ru/csharp/topic/4222/icomparable
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rnasa 12: IEnumerable

BctynneHue

IEnumerable - 3TO GA30BbIN NHTEPAIENC AN BCeX He 0OWMX KONnekuuii, Takmx kak ArrayList,
KOTOpble MOTyT OblTb MEPEYUCNEHDI. TEnumerator<T> - 3TO 6A30BbI MHTEPMENC AN BCEX 0OWMX
CYETYMKOB, TaKKX Kak List <>.

IEnumerable - 3TO I/IHTepCpeVIC, peanvlsyrou.u/llh MEeTO[ GetEnumerator . MeTO,ﬂ, GetEnumerator
BO3BPAWAET IEnumerator KOTOprI7I npepnoctasndeT onunn onda nTepadnn 4epes Konnekuuto,
Hanpumep foreach.

3aMmedyaHusa

IEnumerable - 310 6230Bblii UHTEPMENC AN BCEX HE 0OWMUX KONMNEKLUNIA, KOTOpblE MOTYT ObITb
nepevncneHsoi

Examples

IEnumerable

B cBoeit ocHoBHOM chopMme 06beKT, peanuaytowmii IEnumerable, npeactaBnseT cobow ceputo
06bekTOB. O6BbEKTbI, 0 KOTOPbIX MAET peyb, MOryT OblTb MOBTOPEHBI C MCMOIb30BAHNEM
KJt04EeBOro cnosa C # foreach .

B nprvBeeHHOM HNXE NPUMEPE sequenceofNumbers 00 bEKTOBOfNUmMbers peannayet IEnumerable.
OH npencTaenseTt cobor cepuio Lenbix Yncen. LInkn foreach BLINOMHSAET UTEpPALMIO MO OYEPEaM.

int AddNumbers (IEnumerable<int> sequenceOfNumbers) {
int returnValue = 0;
foreach(int i in sequenceOfNumbers) ({
returnValue += 1i;

}

return returnValue;

IEnumerable ¢ nonb3oBatenbCKUM Enumerator

Peanunzaumns nitepgenca IEnumerable no3sonseT nepedyncnaTb KNacchl Tak Xe, Kak Konnekuum
BCL. 910 TpebyeT pacwumnpeHns knacca Enumerator, KOTOPbIA OTCNEXMBAET COCTOSIHNE
nepe4YncneHuns.

MprMepsbl, KPOME NOBTOPEHUS CTAHAAPTHOW KONNEKLUN, BKITHOHAIOT:
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» Vicnonb3oBaHne OvManas3oHOB YUCeN Ha OCHOBE (PyHKLUW, @ He Habopa 06 bekToB
* Peanunsaumns pasnnyHbix anropuTMOB nTepaumi rno konnekumam, Hanpumep DFS nnn BFS,

B KOnnekuun rpados
public static void Main(string[] args) {

foreach (var coffee in new CoffeeCollection()) {
Console.WriteLine (coffee);

public class CoffeeCollection : IEnumerable {
private CoffeeEnumerator enumerator;

public CoffeeCollection() {

enumerator = new CoffeeEnumerator();

public IEnumerator GetEnumerator () {
return enumerator;

public class CoffeeEnumerator : IEnumerator {
string[] beverages = new string[3] { "espresso", "macchiato", "latte" };
int currentIndex = -1;

public object Current {
get {

return beverages|[currentIndex];

public bool MoveNext () {
currentIndex++;

if (currentIndex < beverages.Length) {
return true;

return false;

public void Reset () {
currentIndex = 0;

Mpountainte IEnumerable oHnainH: https://riptutorial.com/ru/csharp/topic/2220/ienumerable
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rnasa 13: ILGenerator

Examples

Cospaet DynamicAssembly, KoTopbin coaepXuUT BCoMoratenbHbIN MeToq,
UnixTimestamp

B aTom npumepe nokasaHo ncnonb3oBaHune ILGenerator nyTeM reHepaumm Kkoga, KOTopbIi
MCNoNb3yeT yXXe CyLWeCTBYOWMNE 1 HOBbIe CO3[aHHbIE YNeHbl, a TakxXe 6a3oByto 06paboTky
ncknoyeHnin. Cnegyrowmin kog ucnyckaet DynamicAssembly, KOTOpbI COOEPXUT 9KBUBANEHT
3TOro Koja c #:

public static class UnixTimeHelper

{

private readonly static DateTime EpochTime = new DateTime (1970, 1, 1);

public static int UnixTimestamp (DateTime input)
{
int totalSeconds;
try
{
totalSeconds =
checked ( (int) input.Subtract (UnixTimeHelper.EpochTime) .TotalSeconds) ;
}
catch (OverflowException overflowException)
{
throw new InvalidOperationException("It's to late for an Int32 timestamp.",
overflowException) ;
}

return totalSeconds;

//Get the required methods
var dateTimeCtor = typeof (DateTime)
.GetConstructor (new[] {typeof (int), typeof (int), typeof (int)});
var dateTimeSubstract = typeof (DateTime)
.GetMethod (nameof (DateTime.Subtract), new[] {typeof (DateTime)});
var timeSpanSecondsGetter = typeof (TimeSpan)
.GetProperty (nameof (TimeSpan.TotalSeconds)) .GetGetMethod () ;
var invalidOperationCtor = typeof (InvalidOperationException)
.GetConstructor (new[] {typeof (string), typeof (Exception)});

if (dateTimeCtor == null || dateTimeSubstract == null |
timeSpanSecondsGetter == null || invalidOperationCtor == null)

throw new Exception ("Could not find a required Method, can not create Assembly.");
//Setup the required members

var an = new AssemblyName ("UnixTimeAsm") ;
var dynAsm = AppDomain.CurrentDomain.DefineDynamicAssembly (an,
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AssemblyBuilderAccess.RunAndSave) ;
var dynMod = dynAsm.DefineDynamicModule (an.Name, an.Name + ".dl11");

var dynType = dynMod.DefineType ("UnixTimeHelper",
TypeAttributes.Abstract | TypeAttributes.Sealed | TypeAttributes.Public);

var epochTimeField = dynType.DefineField ("EpochStartTime", typeof (DateTime),
FieldAttributes.Private | FieldAttributes.Static | FieldAttributes.InitOnly) ;

var cctor =
dynType.DefineConstructor (
MethodAttributes.Private | MethodAttributes.HideBySig | MethodAttributes.SpecialName |
MethodAttributes.RTSpecialName | MethodAttributes.Static, CallingConventions.Standard,
Type.EmptyTypes) ;

var cctorGen = cctor.GetILGenerator();

cctorGen.Emit (OpCodes.Ldc_I4, 1970); //Load the DateTime constructor arguments onto the stack
cctorGen.Emit (OpCodes.Ldc_TI4_1);

cctorGen.Emit (OpCodes.Ldc_TI4_1);

cctorGen.Emit (OpCodes.Newobj, dateTimeCtor); //Call the constructor

cctorGen.Emit (OpCodes.Stsfld, epochTimeField); //Store the object in the static field
cctorGen.Emit (OpCodes.Ret) ;

var unixTimestampMethod = dynType.DefineMethod ("UnixTimestamp",
MethodAttributes.Public | MethodAttributes.HideBySig | MethodAttributes.Static,
CallingConventions.Standard, typeof (int), new[] {typeof (DateTime) });

unixTimestampMethod.DefineParameter (1, ParameterAttributes.None, "input");

var methodGen = unixTimestampMethod.GetILGenerator () ;
methodGen.DeclareLocal (typeof (TimeSpan));
methodGen.DeclareLocal (typeof (int));
methodGen.DeclarelLocal (typeof (OverflowException));

methodGen.BeginExceptionBlock (); //Begin the try block

methodGen.Emit (OpCodes.Ldarga_S, (byte) 0); //To call a method on a struct we need to load the
address of it

methodGen.Emit (OpCodes.Ldsfld, epochTimeField);

//Load the object of the static field we created as argument for the following call
methodGen.Emit (OpCodes.Call, dateTimeSubstract); //Call the substract method on the input
DateTime
methodGen.Emit (OpCodes.Stloc_0); //Store the resulting TimeSpan in a local
methodGen.Emit (OpCodes.Ldloca_S, (byte) 0); //Load the locals address to call a method on it
methodGen.Emit (OpCodes.Call, timeSpanSecondsGetter); //Call the TotalSeconds Get method on the
TimeSpan
methodGen.Emit (OpCodes.Conv_Ovf_TI4); //Convert the result to Int32; throws an exception on
overflow
methodGen.Emit (OpCodes.Stloc_1); //store the result for returning later
//The leave instruction to jump behind the catch block will be automatically emitted
methodGen.BeginCatchBlock (typeof (OverflowException)); //Begin the catch block
//When we are here, an OverflowException was thrown, that is now on the stack
methodGen.Emit (OpCodes.Stloc_2); //Store the exception in a local.
methodGen.Emit (OpCodes.Ldstr, "It's to late for an Int32 timestamp.");

//Load our error message onto the stack
methodGen.Emit (OpCodes.Ldloc_2); //Load the exception again
methodGen.Emit (OpCodes.Newobj, invalidOperationCtor);

//Create an InvalidOperationException with our message and inner Exception
methodGen.Emit (OpCodes.Throw); //Throw the created exception
methodGen.EndExceptionBlock (); //End the catch block
//When we are here, everything is fine
methodGen.Emit (OpCodes.Ldloc_1); //Load the result value
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methodGen.Emit (OpCodes.Ret); //Return it
dynType.CreateType () ;

dynAsm. Save (an.Name + ".dl11l");

Co3parb MeTOq NepeonpeneneHus
B aTom npmMepe nokasaHo, Kak nepeonpenenntb MeTo Tostring B CreéHEpPMpPoBaHHOM KJjiacce

// create an Assembly and new type

var name = new AssemblyName ("MethodOverriding");

var dynAsm = AppDomain.CurrentDomain.DefineDynamicAssembly (name,
AssemblyBuilderAccess.RunAndSave) ;

var dynModule = dynAsm.DefineDynamicModule (name.Name, $"{name.Name}.dll");
var typeBuilder = dynModule.DefineType ("MyClass", TypeAttributes.Public |
TypeAttributes.Class) ;

// define a new method
var toStr = typeBuilder.DefineMethod (
"ToString", // name
MethodAttributes.Public | MethodAttributes.Virtual, // modifiers
typeof (string), // return type
Type.EmptyTypes); // argument types
var 11Gen = toStr.GetILGenerator () ;
ilGen.Emit (OpCodes.Ldstr, "Hello, world!");
ilGen.Emit (OpCodes.Ret) ;

// set this method as override of object.ToString
typeBuilder.DefineMethodOverride (toStr, typeof (object) .GetMethod ("ToString"));
var type = typeBuilder.CreateType () ;

// now test it:

var instance = Activator.Createlnstance (type);
Console.Writeline (instance.ToString());

Mpountante ILGenerator oHnamH: https://riptutorial.com/ru/csharp/topic/667/ilgenerator
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rnaBa 14: Interoperability

3aMmedyaHus

Pa6oTta c APl Win32 ¢ ucnonbsosaHmem C #

Windows npepgocTtaBnsietr MHOXecTBO doyHKuuin B Buae Win32 API. Ncnonb3ysa atu API, Bbl
MOXXEeTe BbIMNONMHATL NPsSIMy0 paboTy B OKHaX, 4TO NOBLIWAET NPON3BOANTENbHOCTb BAWEro
npunoXxeHns. IcTouHmk

Windows npenoctasnsieT wupokuin cnektp APL. YTobbl NoNy4YnTb MHPOPMALMIO O Pa3INYHbIX
API, Bbl MOXETE NPOBEPSATL calTbl, NOJ0OHbIE pinvoke .

Examples

dYHKUMSA UMNOpPTa U3 HeynpaBnsieMon 6ubnuorteku C ++

BoTt npuMmep TOro, kak MMNopTUPOBaTh PYHKLUMIO, onpeaeneHHyto B Heynpasnsemon DLL C ++. B
ncxogHom koge C ++ gna «myDLL.dIl» onpeneneHa pyHKUMS add :

extern "C" __ _declspec(dllexport) int __stdcall add(int a, int b)
{

return a + b;

3atem OH MOXeT ObITb BK/OYEH B nporpammy C # cnenyowmm o6pasom:

class Program
{
// This line will import the C++ method.
// The name specified in the DllImport attribute must be the DLL name.
// The names of parameters are unimportant, but the types must be correct.
[D1lImport ("myDLL.d11") ]
private static extern int add(int left, int right);

static void Main(string[] args)
{
//The extern method can be called just as any other C# method.

Console.WriteLine (add (1, 2));

CM. « CornaieHus o __stdcall extern "C" U « _ stdcall C ++» Ong 06 bACHEHUSA npu4nH, No
KOTOPbIM HEODXOAUMbI extern "C" U __stdcall .

NMouck ouHamunyeckKkom 6mbnuotekm
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MNpw nepBoM BbiI3oBE MeToAa extern nporpamma C # ByneT uckatb 1 3arpyxatb
cooTtBeTcTBYlOWYto DLL. 1N nony4yeHnst 4OMONHUTENbHON MHGpOpMaLMmM O TOM, e uckatb,
HanTy DLL, 1 Kak Bbl MOXETE BNMATb Ha MecTa noucka, cM. 3ToT Borpoc B stackoverflow .

Mpocton koa ans nyébnukauumm Knacca gnsi com

using System;

using System.Runtime.InteropServices;

namespace ComLibrary

{
[ComVisible (true) ]
public interface IMainType

{
int GetInt ();

void StartTime () ;

int StopTime () ;

[ComVisible (true) ]
[ClassInterface (ClassInterfaceType.None) ]
public class MainType : IMainType
{
private Stopwatch stopWatch;

public int GetInt ()
{

return 0;

public void StartTime ()

{
stopWatch= new Stopwatch() ;
stopWatch.Start () ;

public int StopTime ()
{
return (int)stopWatch.ElapsedMilliseconds;

C ++ name mangling

Komnunstopbl C ++ KOAUPYOT OONONHUTENbHYIO MHGOPMALIMIO B UMEHAX 3KCMOPTMPYEMbIX
OYHKUMIA, TAKUX KaK TWUMbl apryMeHTOoB, 4TOObI cienatb BO3MOXHbIMY NEPErPY3KN C Pa3nnyHbIMU
aprymeHtTamu. 9T0T NPOLIECC HA3bIBAETCS N3MEHEHNEM MMEHY . DTO NPUBOAUT K Npobnemam ¢
nMNopTUPoBaHNeM qoyHKLMiA B C # (1 B3aMMOLENCTBMEM C OPYrMU si3blkaMmn BoobLe),
MOCKOMbKY UMSt (PYHKUMUN int add (int a, int b) OONbWE HE add , 3TO MOXET ObITb ?adde@YAHHHEZ ,
_addes UNn 4T0-NMnbO ele, B 3aBMCUMOCTI OT KOMNUNATOPA U COrNalleHUsi O Bbi30BE.
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CylwecTByeT HECKONIbKO CNOCOB0B pelleHnst NpobneMbl CMEHbI UIMEHN:

e DKCropTMpoBaHue OYyHKLUNA C UCNONb30BAHMNEM extern "c" AN NEPEKOYEHNS HA
BHELWHIO cBA3b C, KOTOpas UCMonb3yeT crnaxmneaHme nmenun C:

extern "C" __ declspec(dllexport) int __ stdcall add(int a, int b)
[D1lImport ("myDLL.d11") ]

Nmst doyHKUMK BCe paBHO ByaeT _addes ( _addes ), HO C stdcall KoMnunsitopa C #
pacno3HaeTCs stdcall + extern "C".

» YKazaHue MMeH 3KCNopTUPYEeMbIX OYHKLNIA B myDLL.def ONPEAENEHNS MOLY NS nyDLL. def :

EXPORTS
add

int _ stdcall add(int a, int b)

[D1lImport ("myDLL.d11") ]

B aTom cnyyae nms doyHKUMM ByaeT YUCTO add .

* VIMnopTtnpoBaHue N3MeHeHHOro nMeHun. [1ns npocMoTpa NCKaXEHHOrO MMEHN BaM
noHagobuTcs HeKoTopoe cpeacTBo npocMoTpa DLL, 1 Bbl MOXETe ykasaTb ero siBHO:

__declspec(dllexport) int __stdcall add(int a, int b)

[Dl1lImport ("myDLL.d11l", EntryPoint = "?add@@YGHHH@Z") ]

Bbi30BblI

CylecTByeT HECKONIbKO COrnalleHnin o Bbi30Bax, ykasdblBarowWwmx, KTO (Bbi3biBAIOWNIA NN
Bbl3blBaeMbll1) BblAAaeT apryMeHTbl N3 CTeKa, Kak nepenarTcs apryMeHTbl U B KakoM rnopsgke. C
++ UCMNOJb3YET cdecl BbI30BE cdecl MO YMONYaAHWIO, HO C # 0XnAOaeT stdcall , KOTOPbIA 0ObIYHO
ncnonbadyetca Windows API. Bam Hy>XHO N3MEHUTb O4HO U OPYroe:

* I3aMeHeHue cornaweHmns 0 stdcall B stdcall B C ++:

extern "C" __ declspec(dllexport) int __ stdcall add(int a, int Db)
[D1lImport ("myDLL.d11") ]

e nu, nameHunTe cornaweHme o cdecl Ha cdecl B C #:
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extern "C" __declspec(dllexport) int /*_ _cdecl*/ add(int a, int b)
[DllImport ("myDLL.d11l", CallingConvention = CallingConvention.Cdecl) ]

Ecnun Bbl XOTUTE NCNONb30BaTb (PYHKLMIO C cdecl BbI3OBE cdecl U cdecl UMEHEM, Ball KO, 6y,ueT
BbIrNA0eTb Tak:

__declspec(dllexport) int add(int a, int b)

[DllImport ("myDLL.d1l1l", CallingConvention = CallingConvention.Cdecl,
EntryPoint = "?add@R@YAHHHRZ") ]

 thiscall (_thiscall ) B ocHOBHOM ncrnonb3yeTcs B (PyHKUMNAX, BXOOAWMX B KNacc.

» Korpa goyHkums ncnonbayert thiscall (__thiscall ), ykazatenb Ha knacc nepenaeTcs B
KayecTBe NepBoro napametpa.

OuHamuyeckas 3arpyska u Bbirpy3ka HeynpasnsieMbix 6uénuortek DLL

Mpw ncnonb3oBaHuM aTpmMbyTa p11tmport Bbl AONMXHBI 3HATb NPaBunbHOe Ms DLL 1 nms metona
BO Bpems komnunaumy . Ecnv Bbl XoTute 6biTb 6onee rubkmmm n pewartb BO BPEMS BbIMOTHEHNS,
kakune DLL n MeTonbl 3arpyxartb, Bbl MOXeTe ucrnonb3osatb Metodbl Windows API Loadribrary ()
, GetProcAddress () U FreeLibrary () . 9TO MOXET OblTb NONE3HO, €CNY UCNONb3yemas bubnnoteka
32BUCUT OT YCIIOBMI BbIMOJTHEHUS.

YKasatenb, BO3BPALLAEMBIN GetProcaddress () MOXET ObITb NEPEBEAEH B AeNnerar, NUCnob3ys

Marshal.GetDelegateForFunctionPointer () .
Cnenyowuii npuMep Koaa AeMOHCTPUPYET 3TO C NMOMOLWbIO myDLL.d11 U3 NPenblayLuX NPUMEpOB:

class Program
{
// import necessary API as shown in other examples
[DllImport ("kernel32.d1l1l", SetLastError = true)]
public static extern IntPtr LoadLibrary(string 1ib);
[Dl1lImport ("kernel32.d1l1l", SetLastError = true)]
public static extern void Freelibrary (IntPtr module);
[Dl1lImport ("kernel32.d1l1l", SetLastError = true)]
public static extern IntPtr GetProcAddress (IntPtr module, string proc);

// declare a delegate with the required signature
private delegate int AddDelegate(int a, int Db);

private static void Main ()
{
// load the dll
IntPtr module = LoadLibrary ("myDLL.d11l");
if (module == IntPtr.Zero) // error handling
{
Console.WritelLine ($"Could not load library: {Marshal.GetLastWin32Error()}l");

return;
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}
// get a "pointer" to the method
IntPtr method = GetProcAddress (module, "add");

if (method == IntPtr.Zero) // error handling

{
Console.WriteLine ($"Could not load method: {Marshal.GetLastWin32Error () }");

Freelibrary (module); // unload library
return;

}

// convert "pointer" to delegate
AddDelegate add = (AddDelegate)Marshal.GetDelegateForFunctionPointer (method,
typeof (AddDelegate)) ;

// use function
int result = add(750, 300);

// unload library
Freelibrary (module) ;

Pa6oTta ¢ owumbkamm Win32

Mpn ncnonb3oBaHM METOO0B iNterop Bbl MOXeTe ucrnonb3osartb GetLastError API gna
nony4eHns [ONoONHUTENbHOM NHGOOpMaLuKM o Balnx BbidoBax API.

ATpunoyT DIlimport ATpmnbyT SetLastError

SetlLastError = BepHo

YKasblBaeT, YTO Bbl3blIBAEMbIN BbI3OBET BbI30B SetLastError (pyHkumsa Win32 API).
SetLastError = 1056

YKasblBaeT, 4TO Bbl3biBaEMbIil BbI30B HE Oy aeT BbidbiBaTh SetLastError (pyHkums Win32 API),
MO3TOMY Bbl HE MONY4YNTE MHCPOpMaLUo 06 owmnbke.

» Ecnu SetLastError He ycTaHOBNEH, OH YyCTaHaBNMBaeTCcs B 3Ha4eHue false (3HayeHne no
YMON4YaHuio).

» Bbl MOXeTe nonyunTb Kog ownbku ¢ nomoubto metona Marshal.GetLastWin32Error:
lpumep:

[DllImport ("kernel32.d11", SetLastError=true)]
public static extern IntPtr OpenMutex (uint access, bool handle, string lpName) ;

Ecnu Bbl NbiTaeTecb OTKPbITb MbIOTEKC, KOTOPOro He cyuwecTByeT, GetLastError BepHeT
ERROR_FILE_NOT_FOUND .
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var lastErrorCode = Marshal.GetLastWin32Error();
if (lastErrorCode == (uint)ERROR_FILE_NOT_FOUND)

{

//Deal with error

KoZabl 0wmboK CMCTEMbI MOXHO HANTK 30€ECh:
https://msdn.microsoft.com/en-us/library/windows/desktop/ms681382(v=vs.85).aspx

API GetLastError

CywecTByeT cobcTBeHHbIM API GetLastError, KOTOpbIA Bbl TakK>XKe MOXEeTe UCNOoNb30BaTh:

[Dl1lImport ("coredll.dll", SetLastError=true)]
static extern Int32 GetLastError();

* [lpwn BbI30OBE WIiN32 API 13 ynpasnsemoro koga Bbl BCeraa g0NXHbl UCNONb30BaTh
Marshal.GetLastWin32Error .

BoT noyemy:

Mex oy Bawmm Bbi3oBOM Win32, KOTOpbIA ycTaHaBnnBaeT ownbky (BbidbiBaeT SetLastError),
cpena CLR mMoxeT Bbi3biBaTh Apyrune BbidoBbl Win32, KOTOpble Tak>Xe MOryT Bbi3BaTb
SetLastError , 370 noBeneHne MOXeT nepeonpenennTb Bawe 3HadeHve owmnbku. B atom cnyyae,
ecnu Bbl Bbi3biBaeTe GetLastError, Bbl MOXeTe NONy4YMTb HEAOMYCTUMYIO OWNOKY.

YctaHoBka SetLastError = true , ybeamtecb, 4To CLR nssnekaet kog ownbku 0o Toro, kak oH
BbINOMHUT OpYyrue Bbi3oBbl Win32.

CBsi3aHHbIV 00BbEKT

GC (Garbage Collector) HeceT 0TBETCTBEHHOCTb 32 O4YUCTKY Hallero Mycopa.

B 10 Bpems kak GC ounwaeT Haw Mycop, OH yaansieT Hencnonb3yemble 06 bekThbl N3
yrnpaBnsemMon Ky4u, KOTopble Bbi3biBAIOT pparmeHTaumio Kyyu. Korga GC BbINONHSAETCSH C
yOaneHneM, OH BbINOMHSET cxartune Ky4n (defragmintation), koTopoe Bknto4aeT B cebs
nepemelleHne o6 bEKTOB B KyYe.

Mockonbky GC He siBNsieTCs AeTEPMUHMPOBAHHbBIM, KOTAa NepefaeTcs CCbinka Ha ynpaBnsieMblii
06bekT / ykasaTtenb Ha cobCcTBeHHbI koa, GC MoXeT yoapuTb B ntoboe BpeMs, ecnm a1o
NPOMCXOANT cpasy nocne Bbi3oBa Inerop, eCTb 0O4EHb XOpOLas BEPOSITHOCTb TOr0, YTO 0O bEKT
(aTa ccblfka nepenaHa Ha native) 6yneT nepemeliaTbCsi No ynpaBnsieMol Kyye - B pe3yfbTtaTe
Mbl MONy4aeM HEBEPHYIO CCbIIKY Ha YNpPaBnsieMyto CTOPOHY.

B atom cnydae Bbl OOJ1IXHbl IpUBA3aTh 06bEeKkT oo nepena4ym ero B COOCTBEHHbIN KOLI.
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CBsi3aHHbIN 00 BbEKT

MprKkpenneHHbIn 06 beKT - 06 EKT, KOTOPLIA HE paspelleH Ans nepemelleHns no GC.

Gc Pinned Handle

Bbl MOXeTe co3naTb KOHTaKTHbI 06bekT, ncnonb3ys meton Ge.Alloc

GCHandle handle = GCHandle.Alloc (yourObject, GCHandleType.Pinned);

* [MonyyeHne npussaszaHHoro GCHandle k ynpaBnsemMomy 06bekTy MapkupyeT
onpeneneHHblin 06 bekT Kak TOT, KOTOPbIA HE MOXET BblTb NepemelieH GC , noka He
ocBoboANT AeckpunTop

MNpumep:

[D1lImport ("kernel32.d11", SetLastError = true)]
public static extern void EnterCriticalSection (IntPtr ptr);

[D1lImport ("kernel32.d1l1", SetLastError = true)]
public static extern void LeaveCriticalSection (IntPtr ptr);

public void EnterCriticalSection (CRITICAL_SECTION section)
{
try
{
GCHandle handle = GCHandle.Alloc (section, GCHandleType.Pinned);
EnterCriticalSection (handle.AddrOfPinnedObiject ());
//Do Some Critical Work
LeaveCriticalSection (handle.AddrOfPinnedObiject ());
}
finaly
{
handle.Free ()

Mepbl NpenoCTOPOXHOCTHU

 [Mpu pukcaumm (ocobeHHO 6onblMX) 06HEKTOB CTapanTeCch Kak MOXHO BbicTpee
ocBoboamnTb 3akpenneHHblin GecHandle, Tak kak OH NpepbiBaeT AedoparMeHTaumto Ky4yu.

e Ecnu Bbl 3abynete ocBoboantb GecHandle, Huyero He 6ynet. Coenalite 310 B pasgene
6e3onacHoro koaa (Hanpumep, finaly)

YreHue CTpYKTYyp C MapLuasoM

Knacc mapwana cooepXxut goyHkuuio PtrToStructure , ata oyHKUMSA 4aeT HaM BO3MOXHOCTb
CUYMTbIBAHUS CTPYKTYP HeynpaBnsembiM ykasaTenem.

dyHkuma PtrToStructure nonyyvna MHOro neperpysok, HO BCE OHW UMEIOT OL4HO U TO Xe
HamepeHwue.
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Obuwas cTpykTypa PtrToStructure :

public static T PtrToStructure<T> (IntPtr ptr);

T - TN CTPYKTYpPBI.
ptr - ykasatenb Ha HeynpasnsieMblit 6710k NaMsTu.
Mpumep:

NATIVE_STRUCT result = Marshal.PtrToStructure<NATIVE_STRUCT> (ptr);

e Ecnu Bbl paboTaeTe ¢ ynpaBnseMbiMn 06 bekTaMmn Npu YTEHUN COBCTBEHHbBIX CTPYKTYP, HE
3abynbTe NPUKPENUTb CBOM OO BEKT :)

T Read<T> (byte[] buffer)
{
T result = default (T);

var gch = GCHandle.Alloc (buffer, GCHandleType.Pinned) ;

try
{
result = Marshal.PtrToStructure<T> (gch.AddrOfPinnedObject ());
}
finally
{
gch.Free();

return result;

MpountanTe Interoperability oHnanH: https://riptutorial.com/ru/csharp/topic/3278/interoperability
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rnaBa 15: Ling to Objects

BctynneHue

LINQ to Objects ccbinaetcs Ha ucnonb3osaHue 3anpocos LINQ ¢ ntoboit konnekumei
IEnumerable.

Examples

Kak LINQ to Object BbInoONHSAET 3anpochbl

3anpochbl LINQ He BbinonHAOTCA HemeaneHHo. Koraa Bbl CTpoMTE 3anpoc, Bbl NPOCTO
coxpaHsieTe 3anpoc ansg 6yaywero BbinonHeHWs. TONbKO KOraa Bbl 4eACTBUTENbHO
3anpawmvsaeTte nTepauuio 3anpoca, BbIMoNHAEeTCs 3anpoc (Hanpumep, B uukne for, npu Bbi3oBe
ToList, Count, Max, Average, Firstn 1. [1.).

970 cuynTaetcs OTCPOHEeHHbIM UCINOJ/IHEeHNEM . OT0 NO3BONSET BaM co3aaBaTtb 3anpoc B
HeCKO/IbKO 3TanoB, NOTEHUManbHO MOANPULNPYSA ero Ha OCHOBE YCNOBHbIX ONepaTopos, a
3aTEeM BbIMOJIHATb ero no3>e TOoJ/IbKO nocnie 1oro, Kak r|0Tpe6yeTC9| pe3ynbTar.

YuuTbiBad KOA:

var query = from n in numbers

)

where n $ 2 != 0

select nj;

B npuBeaeHHOM Bbilie NprMepe CoOXpaHsieTCsl TONbKO 3arnpoc B NEPEMEHHON query . OH He
BbIMOJIHAET caM 3arnpoc.

OnepaTop foreach 3AaCTaB/IA€T BbINOJIHUTb 3aMpPOC:

foreach(var n in query) {
Console.WriteLine ($"Number selected {n}");

}

HekoTopble MeToabl LINQ Tak>XXe MHNUUUPYIOT BbINOIHEHWE 3anpoca, count , First , Max , Average .
OHu BO3BpAaLalOT OANHOYHbIE 3HAYEHUS. ToList U Toarray COOMPAET pe3ynbTaT U npespawaeT ux
B CMUCOK NN MAacCuB COOTBETCTBEHHO.

NwmeliTe B BUAOY, 4TO Bbl MOXETE MHOrOKpaTHO nepebnpaTb 3anpoc No HECKONbKUM 3anpocam,
€C/N1 Bbl BbI3blBaeTe HECKONBbKO doyHKUMiA LINQ B 0OHOM 3anpoce. OTO MOXET AaTb BaM pasHble
pe3ynbTaTbl NPW Kaxaom BbidoBe. Ecnn Bbl xoTnte pabotatb TONbKO C O4HUM HABOPOM AAHHbIX,
06513aTE€NbHO COXPaHMTE Ero B CNNUCKE U MaccuBe.
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Ucnonb3oBaHue LINQ onsa o6bekToB B C #
Mpocton 3anpoc SELECT B Linq

static void Main(string[] args)
{
string[] cars = { "VW Golf",

"Opel Astra",
"Audi A4",
"Ford Focus",
"Seat Leon",
"VW Passat",
"VW Polo",
"Mercedes C-Class" };

var list = from car in cars
select car;

StringBuilder sb = new StringBuilder();

foreach (string entry in list)

{
sb.Append (entry + "\n");

Console.WriteLine (sb.ToString());
Console.ReadLine () ;

B npuBeneHHOM Bbile NpMMepe MaccuB CTPOK (aBToMobunen) ncnonb3yertcs kak Habop
06bekTOB ONs 3anpoca ¢ ucnonb3osaHuem LINQ. B 3anpoce LINQ npennoxeHue from npuxoauTt
nepBbIM, 4TOObI BBECTW MCTOYHMK OaHHbIX (aBTOMOOMIN) M NEPEMEHHYI0 Anana3oHa
(aBTOMOOMNB). Korna 3anpoc BbINOMHAETCS, NEPEMEHHAs ananasoHa byneT CnyXuTb CCbINKOM
Ha KaXObl HOC)'Ie,EI.leI.LlVIVI 3N1eMEHT B aBTOMOOUNSX. nOCKOHbe KOMMUNIATOP MOXET BbIBECTU
TN aBTOMOGMﬂH, BaM HE HYXHO yKa3blBaTb €ro ABHO

Korpa ﬂpVIBeJJ,eHHbII7I Bbille KOO KOMNMUANPYETCA N BbINOJIHAETCA, OH Npon3BoanT cnenyroumﬂ

Vil Golf
Opel Astra
Audi A4
Ford Focus

Leon

pesynbTar:

SELECT ¢ npeanoxeHuem WHERE

var list = from car in cars
where car.Contains ("VW")
select car;
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Mpennoxenne WHERE vcnonb3yeTcs ons 3anpoca Maccrea CTPOK (aBToMobunei) ans noncka
1 BO3BpaTa NnoAMHOXeCTBa Maccuea, Kotopoe ynosnetsopseT ycnosnio WHERE.

Korna npvBeneHHbI Bbile KOL KOMAMANPYETCS W BbINOHAETCS, OH MPOM3BOANT CNeayownii
pesynbTar:

I'n'r L"il IEI 0 l -F
Passat
Wii Polo

Co3pnaHue ynopsaoUYeHHOro crnucka

var list = from car in cars
orderby car ascending
select car;

MHoroa nonesHo copTupoBaTh Bo3BpallaemMbie gaHHble. [pennoxeHue orderby npusegert k
COPTUPOBKE 3/IEMEHTOB B COOTBETCTBUM CO CTAHAAPTHbLIM KOMMNApaTopoM ANs COPTUPYEMOro
TMna.

Kornoa npuBeaeHHblii Bbllwe KOA KOMMUANPYETCS W BbINOHSETCS, OH NPOVU3BOAUT CeayHoLmnii
pesynbTaT:

Pabota c HacTpanBaeMbIiM TUMOM

B atom npmumMepe co3gaetcs TUMUYHBIA CNUCOK, 3aN0JNTHAETCH, a 3aTeM 3anpawumnBaeTcs

public class Car

{
public String Name { get; private set; }
public int UnitsSold { get; private set; }

public Car (string name, int unitsSold)
{

Name = name;

UnitsSold = unitsSold;
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class Program

{

static void Main(string[] args)

{

var carl = new Car ("VW Golf", 270952);

var car2 = new Car ("Opel Astra", 56079);

var car3 = new Car ("Audi A4", 52493);

var car4 = new Car ("Ford Focus", 51677);

var car5 = new Car ("Seat Leon", 42125);

var car6 = new Car ("VW Passat", 97586);

var car7 = new Car ("VW Polo", 69867);

var car8 = new Car ("Mercedes C-Class", 67549);
var cars = new List<Car> {

carl, car2, car3, car4, carb5, car6, car?7, car8 };
var list = from car in cars
select car.Name;

foreach (var entry in list)
{
Console.WritelLine (entry);

}

Console.ReadLine () ;

Koraa npuBeaeHHbIN Bbille KOA KOMMUAUPYETCS U BbINOMHAETCS, OH NPOVU3BOAUT CieayoWuii
pesynbTar:

| Golf
Opel Astra
Audi A4
Ford Focus
Seat Leon
Pacsat

Polo

Mercedes C-Class

[0 cux nop NnpuMepbl HE KaXyTCS yAMBUTENbHBIMU, Tak KAk MOXXHO NPOCTO nepebupatb Maccus,
4yT0Obl CAENaTbh B OCHOBHOM TO Xe camoe. OHaKO B MPUBELEHHbIX HUXE NPUMepPax Bbl MOXETE
yBUIETb, Kak co3fnasaTb 6onee cnoxHole 3anpockl ¢ LINQ to Objects n pobmBaTtbcst 6onblero ¢
ropasno MeHbLWUM KONMYeCTBOM Koaa.

B npuBeneHHOM HMXE NpUMepe Mbl MOXXEM BbibpaTb aBToMObUNN, KoTopble Obinv NpoaaHsbl
6onee yem 60000 eonHML, N OTCOPTMPOBATb MX MO KONMYECTBY NPOAAHHbIX €ANHULL:

var list = from car in cars
where car.UnitsSold > 60000
orderby car.UnitsSold descending
select car;

StringBuilder sb = new StringBuilder();
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foreach (var entry in list)
{
sb.AppendLine ($"{entry.Name} - {entry.UnitsSold}");
}
Console.WriteLine (sb.ToString());

Korpa I'IpVIBG,D,GHHbIVI Bbllle KOO KOMMMUNNPYETCA U BbINONHAETCA, OH NPON3BOANT cneuyroumm

pesynbTar:

B npvBeneHHOM HUXe NpUMepe Mbl MOXEM BbIOpaTb aBTOMOOUIN, KOTOPbIE NPOAANN HEYETHOE
KONMYECTBO eAVHUL, 1 YNOPAAOYNTb UX B anddaBUTHOM NOPSAKE MO UMEHN:

var list = from car in cars
where car.UnitsSold % 2 != 0
orderby car.Name ascending
select car;

Korpoa I'IpVIBe,D,eHHbII7I Bbille KOO KOMNMUAnNpyeTCs N BbINOJNTHAETCA, OH Npon3BoanT cnenyrouum?l

pesynbTar:
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rnasa 16: LINQ to XML

Examples

UreHue XML ¢ ucnonb3oBaHuem LINQ to XML

<?xml version="1.0" encoding="utf-8" 2>
<Employees>
<Employee>
<EmpId>1</EmpId>
<Name>Sam</Name>
<Sex>Male</Sex>
<Phone Type="Home">423-555-0124</Phone>
<Phone Type="Work">424-555-0545</Phone>
<Address>
<Street>7A Cox Street</Street>
<City>Acampo</City>
<State>CA</State>
<Zip>95220</Zip>
<Country>USA</Country>
</Address>
</Employee>
<Employee>
<EmpId>2</EmpId>
<Name>Lucy</Name>
<Sex>Female</Sex>
<Phone Type="Home">143-555-0763</Phone>
<Phone Type="Work">434-555-0567</Phone>
<Address>
<Street>Jess Bay</Street>
<City>Alta</City>
<State>CA</State>
<Zip>95701</Zip>
<Country>USA</Country>
</Address>
</Employee>
</Employees>

UTtobbl npounTaTth aT0T XML-pain, ncnonbays LINQ

XDocument xdocument = XDocument.Load ("Employees.xml");
IEnumerable<XElement> employees = xdocument.Root.Elements();
foreach (var employee in employees)

{

Console.Writeline (employee) ;

Ins noctyna K O4HOMY 3IEMEHTY

XElement xelement = XElement.Load ("Employees.xml");
IEnumerable<XElement> employees = xelement.Root.Elements();
Console.WritelLine ("List of all Employee Names :");

foreach (var employee in employees)
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Console.WritelLine (employee.Element ("Name") .Value) ;

,ﬂ.OCTyI'I K HECKOJIbKM aneMeHTam

XElement xelement = XElement.Load ("Employees.xml");

IEnumerable<XElement> employees = xelement.Root.Elements();

Console.WriteLine ("List of all Employee Names along with their ID:");
foreach (var employee in employees)

{
Console.WriteLine ("{0} has Employee ID {1}",
employee.Element ("Name") .Value,
employee.Element ("EmpId") .Value);

Y106bl NONYYNTb OOCTYMN KO BCEM 3NIEMEHTAM, UMEIOLMM ONpeaeneHHbI aTpubyT

XElement xelement = XElement.Load("Employees.xml");

var name = from nm in xelement.Root.Elements ("Employee")
where (string)nm.Element ("Sex") == "Female"
select nm;

Console.WriteLine ("Details of Female Employees:");

foreach (XElement xEle in name)

Console.WriteLine (xEle) ;

Lna gocTtyna K onpeaeneHHoMy 3/1eMEHTY, UMEIOLLEMY onpeaeneHHblin aTpnbyT

XElement xelement = XElement.Load("..\\..\\Employees.xml");
var homePhone =

from phoneno in xelement.Root.Elements ("Employee")

where (string)phoneno.Element ("Phone") .Attribute ("Type")
select phoneno;

Console.WriteLine ("List HomePhone Nos.");
foreach (XElement xEle in homePhone)

{

== "Home"

Console.WritelLine (xEle.Element ("Phone") .Value) ;

MpounTtante LINQ to XML oHnanH: https://riptutorial.com/ru/csharp/topic/27