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c 2001 Delphi

c 2004 PHP

c 2005 Ruby, Python
c 2006 Java

c 2007 C#



O O O O OO

C#1.0
C#1.2
C# 20
C# 3.0
C# 4.0
C#5.0

January 2002

April 2003

November 2005

November 2007 (3.5 nogsagetcs LINQ)
April 2010

August 2012



Generics

Partial types

Anonymous methods

Iterators

Nullable types

Private setters (properties)

Method group conversions (delegates)

Covariance and Contra-variance
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Static classes
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Implicitly typed local variables

Object and collection inifializers
Auto-Implemented properties
Anonymous types

Extension methods

Query expressions

Lambda expressions

Expression trees

Partial Methods



O Dynamic binding

O Named and optional arguments
O Generic co- and contravariance
O Embedded interop types ("NoPIA")



O Asynchronous methods

O Caller info attributes



Import type members info namespace

Succinct syntax for primary constructors
Readonly properties

Property expressions (property lambdas)
Method expressions

Parameter arrays for IEnumerable interfaces
Succinct null checking

Multiple return values

O O OO OO O O O

Constructor type inference



Windows - .NET (Windows Forms, XAML, HTMLY)
Windows Phone - .NET Mobile (XAML, HTMLJ)
Linux — Mono (GTK#, QtSharp, wxNet, XWT)
Mac OS — Mono (MonoMac, XWT)

iIOS — Mono Xamarin

O O O O OO

Android - Xamarin



o O

NrpOBOM ABMXKOK

OCHOBHOM 43blK HAMMCAHMA CLeHapmeB — C#

MYABTUNAQTADOPMEHHDBIN MHCTPYMEHT AAL PA3PADOOTKM ABYX- M TOEXMEPHbDIX MOUAOXKEHUM
M Urp

[loaAaep>xmBaemsble NAATGOPMbIL: IOS, Android, Windows, BlackBerry 10, OS X, Linux, web
browsers, Flash, PlayStation 3, PlayStation Vita, Xbox 360, Windows Phone 8, 1 Wii U



http://xamarin.com



O LINQ - Language-Integrated Query

O Tlpoekt Microsoft no AOOABAEHMIO CUHTAKCUMCA 43bIKA 3AMNPOCOB, HANoMmMHaoLLLero SQL, B
A3bIKM MPOrPAMMUPOBAHMA NAATADOPMbI .NET Framework.



O LINQ To Objects
O LINQ To SQL
O LINQ to DataSet
O LINQ to Xml



O He oTAOXeHbIE (BbIMOAHSIOTCA B MOMEHT BbI3OBA ONepaLLmm)

O OTAOXEHbIE (BbIMOAHAOTCH B MOMEHT MNEPBOro OOPALLEHMS K PEIYALTATY onepaLMm)



O LINQ - OPMEHTMPOBAH HA 3AMNPOCHI, BO3BPALLAIOLLME HADBOP NMOAXOAILLIMX OOBbEKTOB,
E€AMHCTBEHHbIM OOBEKT MAM MOAMHOXECTBO MOAEN N3 OOBEKTA AMDO HOBOPA OOBLEKTOB.

O B LINQ 370T BO3BPALLEHHbIM HODOOP HA3LIBAETCH MOCAEAOBATEABHOCTbLIO (Sequence).
BOABLLIMHCTBO NOCAEAOBATEABHOCTEM LINQ mmetoT tin IEnumerable<T>, rae T— tmn
AQHHbIX OOBbEKTOB, HOXOASILLLMXCSH B MOCAEAOBATEABHOCTH

O LINQ - 3710 HE TOABKO HEYTO CBI3AHOE TOABKO C 3AMPOCAMMU, NMPEAMNOYTUTEABHEE
BOCNPUHMMATL LINQ KOK MEXAHU3M UTEPALIMM AQHHBIX (data iteration engine)



O TIPUXOAMAOCH AWM BAM KOTAQ-HMOYAb BbI3bIBOTb METOA, BO3BPALLAIOLLIMA AQHHbIE B
CTRYKTYPE, KOTOPYIO 3aTEM MPUXOAMAOCH NPEOBPA30BbLIBATHL B ELLLE OAHY CTRYKTYRY
AQHHbIX, MPEXAE YHeM MNEPEAQTb APYTOMY METOAY 2



O TMpeANOAOXKMM, HAMPUMEP, YTO BbI3bIBOAETCI METOA A, U 3TOT METOA BO3BPALLAET MACCUB
TMMA string, COAEPXXALLMMN YUCAOBbIE 3HAYEHMS B BUAE CTPOK.

@)

3ATEM HY>KHO BbI3BATb METOA B, HO METOA B TpebyeT MACCUMBA LLEABLIX YACEA.

O OOBbINHO MPUXOAMTCS OPTAHM3OBBLIBATL LIMKA AAS MPOXOAC MO MACCUBY CTPOK M HAMOAHEHMS
BHOBb CKOHCTRYMPOBAHHOIO MACCUBA LLEABIX YUCEA.



O

[MPEANOAOXKMM, HTO MMEETCS MACCMKB CTPOK, KOTOPbIE MPUHATbI OT METOAC A, KOK
NOKA3QHO HMXeE

string[] numbers = {"40", "2012", "176", "5" };

// Tpeobpaszyem MACCUB CTPOK B MACCUB TMNA int UCnoAb3ys LINQ
int[] nums = numbers.Select(s => Int32.Parse(s)).ToArray();

foreach (int nin nums) Console . Write(n +"");
// BbiBeAeT: 40 2012 176 5

BOT 1 BCe. 4HTO MOXET ObITb NPOLLLE?



@)

BO3MOXXHO, Bbl MOAYMOAM, HTO MPOCTO B CTPOKAX OTOPOLLIEHbI BEAYLLIME MPOOBEADLI. HO
yOEeAUT AU BOC, ECAM OTCOPTHMPOBATH PE3YALTATS ECAM Bbl 3TO ObIAM NO-MPEXHEMY CTPOKM,
TO 5 OKOXKETCH B KOHUE, A 176 — B HAOYAAE.

string[] numbers = {"40", "2012", "176", "5" };

// Tlpeobpa3zyem MACCUB CTPOK B MACCHB TUMNA INt U COPTUPYEM MO BO3PACTAHMIO
MCNoAb3ys LINQ

iINt[] nums = numbers.Select(s => Int32.Parse(s)).OrderBy(s => s).ToArray();
// pe3yabTaT: 540 176 2012



O Ectb KAQCC Employee 1 mMeToA BO3BPALLAIOLLLMIA BCEX COTPYAHMKOB

O EcTtb kanacc Contact ¢ onpeAEAEHHbIM B HEM METOAOM, MYOAUKYIOLLIMAM KOHTOKTBI.

O 30A04a: ONyOAMKOBATL BCEX COTPYAHMKOB B BUAE KOHTOKTOB



public class Employee
1

public int id;
public string firstName;

public string lastMame;

public static Arraylist GetEmployees()

{

ArraylList al = new Arraylist();
// B peancHoM kKofe KONNEKUMA ZanonHanack 0wl M3z Basbl gaHHbIX

al.Add(new Employee { id =
al.Add(new Employee { id =
al.Add(new Employee { id =
return (al);

1, firstName
2, firstName

3, firstName

"Alexandr"”, lastName

"Aexey", lastName
"Dmitry", lastMame

= "Erchin” });
"Volkov" });
"Moiseenko" });



public class Contact
1

public int id;
public string Name;

public static wvoid PublishContacts(Contact[] contacts)
1

foreach (Contact ¢ in contacts)
Console.Writeline("Contact Id: {8} Contact: {1}", c.id, c.Name);



static void Main{)

{

ArraylList al = Employee.GetEmployees();
Contact[] contacts = al
.Cast<Employee>()
.Select(e =» new Contact
{
id = e.id,
Name = string.Format("{@} {1}",
1)
.ToArray<Contact>();

Contact.PublishContacts(contacts);
Console.ReadlLine();

e.firstName, e.lastName)



Northwind db = new Northwind{(@"Data Source=.\SQLEXPRESS;Initial Catalog=Northwind"};

var allCustomersOrders = db.Customers
Where(x => x.Country == "USA" &% x.Region == "WA")
.SelectMany(x=>x.0rders);

Console.Writeline(allCustomersOrders.GetType());



@)
@)
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Arperaumm (Aggregate, Average, Min, Max, Count, Sum)
[MpeobpasosaHua (AsEnumerable, Cast, ToArray, ToLookup, ToDictionary, Tolist)
KoHkateHauum (Concat)

AocTyna kK anemeHtam (DefaultEmpty, ElementAt, ElementAtOrDefault, First, Last,
FirstOrDefault, LastOrDefault, Single, SingleOrDefault)

O Pabotbl co MHOXecTBaMM (Except, Distinct, Interest, Union)

O TeHepaumm (Empty, Range, Repeat)
O TpynnuposaHms (GroupBy)



CoeamHeHua (Join, GroupJoin)

YnopaaoumsaHua (OrderBy, OrderByDescending, ThenBy, ThenByDescending, Reverse)
[Mpooekumm (Select, SelectMany)

Pa3buenmns (Skip, SkipWhile, Take, TakeWhile)

OrpaHunyeHna (Where)

KsaHtndoukaumm (Any, All, Contains)

O O OO OO O

OKBMBAAEHTHOCTU (SequanceEqual)






