O630p .NET

IMouTtu Bce Bo3MoxxHOCTU ucnonusomelt cpeasl NET 5 noctynssl yepes obumpHoe
MHOYKECTBO YIIPaBJ/IsieMbIX TUIOB. TUIIbI OPraHM30BaHbI B MepapXudecKye IpOCTpaHC-
TBa MMe€H U YIIaKOBaHbI B HA6Op cOOpOK.

Hekoropsie Tunel .NET nucnonbsytorca Hanpsamyo CLR u ABAAIOTCA KPUTUYIECKU
Ba>KHBIMMU JI/Is1 Cpefibl YIIPAB/IseMOro pasMeleHns. Takue TUIIBI HAXOAATCA B COOpKe IO
uMeHn System.Private.CoreLib.dl1l u BkIOYaOT BCTpoeHHbIe TuIbl C#, a Tak-
»Ke 06a30Bble K/IaCChl KOJUIEKILINIA, TUIIBL /11 0OpabOTKM IIOTOKOB [JaHHbIX, Cepuajmnsa-
uuy, pedpaexcun, MHOTOIIOTOYHOCTU ¥ COOCTBEHHON BO3MOXXHOCTY B3aMMOJIEVICTBUS.

C6opka System.Private.CoreLib.dll 3amenser cbopky mscorlib.dll
n3 .NET Framework. Bo MHOrMX MecTax oQuIanbHOI JOKYMEHTAL[UN BCe
=t el1e MOXKHO BCTpedaThb CChUIKM Ha mscorlib.

YpoBHEM BBIllIe HAXOAATCA JOMOJNHUTETbHBIE TUIBI, KOTOPble PACIIUPAIT (YHK-
umoHanbHOCTh ypoBHA CLR, mpepgocTabiaa Takue cpefcTsa, Kak XML, JSON, B3aumo-
meiictBue ¢ cetbio M LINQ. OHu obpasyor 6ubnnoreky 6a3oBbix kimaccos (Base Class
Library — BCL). Bsllite HaXO#sITCsI MPUKIAOHbIE CI0U, KOTOpbIe npefoctapisior API-
uHTepderichl [y pa3pabOTKM OIpee/IeHHBIX BUOB IPWIOXKEHUII Hamopobue Beb-
HIPWIOKEHNS WY 0OOTal[eHHOTO KIMEHTCKOTO MPUIOXKEHMS.

BoTt 4TO mpepsaraeTca B HacCTOALLEH I/1aBe:

e xpartkuit 0630p 6ubamorexkn BCL (koTopas 6ymer 6ormee mogpoOHO paccMaTpu-
BaTbCsI B OCTABIIVXCS IIABAX KHUT);

® BBICOKOYPOBHEBBIIT 0030 IPUKIAJHBIX C/IOEB.

HosoBBepeHusi Bepcum .NET 5

ITo cpaBuenuto ¢ .NET Core 3 Bepcua .NET 5 mpepjiaraer MHOTOYMC/IEHHBIE
YAy4LIeHNs] TPOU3BOAUTEIBHOCTY, KOTOPbIe KAaCaloTCsl COOPIMKa Mycopa, KOM-
munAaTopa JIT, nponeccopa perynsapHbIx BblpaxkeHuit, npoueccopa HTTP, LINQ,
KOJUIeKITUI U T.J.

.NET 5 Taxoke BK/IIOYaeT MOAAEP>KKY BpeMeH! BBIIIOTHEHNA /ISl HOBBIX BO3MOXK-
Hocrtelt sa3bika C# 9.
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Kpome TOro, HeCKO/IbKO Ba>KHBIX YCOBEPIIEHCTBOBAHMIT ObIJIO BHECEHO B CEpU-
anusaTop JSON, KOTOpBIl pacKpbIBaeTCA B JONOTHUTENbHBIX MaTepuanax, J0-
CTYIIHBIX J/IS 3aIPy3KM Ha BeO-caiiTe M3aTeNbCTBA. B YacTHOCTH, Telephb Ipyn
cepyanmsalyy M Jecepuanusalnuy 06beKTOB OH o0ecIedyBaeT COXPaHHOCTD
OOBEKTHBIX CCBHIJIOK.

B cocrase .NET 5 ecTh HOBBII 16-OMTHBIN TUII C IIJIABAIOILEN TOYKOI 110 MMEHU
Half st B3aMMOMENCTBUS C IpoLieccopamy rpadmvecKnx IIaT 1 HOBBIIT MHTEP-
¢eiic IReadOnlySet<T>, KOTOPBII [T03BONAET YHU(PULINMPOBATh BBIIIOJIHEHNE B
OTHOILEHUN KOJUIEKIMI ONlepaluii HaJi MHOXXeCTBaMM, OCHOBaHHBIX Ha YTEHUMN.

Bsaumogpeiicteue ¢ COM Tenepp NOATEP>KMBAET AUHAMMIYECKOe CBsI3bIBaHMe (KaK
6b110 B .NET Framework).

API-unTtepderic Windows Forms Teneps comepxut knacc TaskDialog, npeno-
CTaBJIARIINI JOCTYN K Bepcun MeTofa MessageBox . Show ¢ 6omee IV POKNMU
BO3MOXXHOCTAMU, KOTOpasl peann3oBaHa ONepallMOHHON CHCTEMOIA.

bubnuorexka BCL B .NET 5 Tenepp Ha 80% aHHOTMpOBaHa Ji/Isl TUIIOB, JOIyCKa-
omux null.

Yro kacaercs pasBepreiBanust, To .NET 5 BkIo4aeT BapraHT “TIOfPE3KU MIPUIIO-
JKEHMIT : TIpU CO3aHUM aBTOHOMHBIX IIPUJIOKEHUI Tellepb BbI MOXKeTe BbIOpaTh
yhalieHye HeMCIOIb3yeMbIX TUIIOB U YIEHOB M3 BCeX IOCTaB/IsAeMbIX COOPOK (B
TOM 4ucite u3 ucnonusiomei cpeast .NET).

IIpsimas noapepxka WinRT ns .NET 5 6bu1a ymaneHa. [[nsa B3auMORECTBUS €
API-unrepdericamn WinRT BbI JO/DKHBI Tenepb MO0 IPUMEHATh MHCTPYMEHT
CsWinRT, xoropslit reHepupyet o6omouky C# Bokpyr 6ubnmmorexn WinRT, nn6o
ccbltaTbesa Ha makeT NuGet, genaromuit To ke camoe. Jlormdyeckoe 060CHOBaHMe
ynaneHus nopgepxku WinRT saxmrodaeTcsa B TOM, YTO ITIAaBHBIN CIleHapUil Jc-
nonb3oBaHua WinRT — mnarpopma UWP — He 3amyckaeTcs 1oy, ynpasiieHN-
em .NET 5, a mpeemank UWP — WinUI 3 — ne 6ygeT HYX/aTbCsI B IPsIMOIL
noggepxke WinRT. IIpuunna B ToM, uro WinUI 3 6yzner nmocraBiATbCsA B Bufe
pasBepTHIBAEMOI! MCIONHAIOLIE CPENbl, @ He OBITh YaCThIO OMEPALIOHHON CHUC-
TeMbl, ¥ toroMy WinUI 3 oTKpoeT AOCTyI K MOMHOCTBIO ynpasnsaemomy API-
nHTepQeIiCy.

.NET Standard

M306munme mybnuyaHbpix 6u6/IMOTEK, KOTOpble JOCTYIHBI Yepe3 NuGet, He 6b1710 ObI
HACTOJIBKO L[€HHBIM, eciu 6b1 oM monmepxmsanu tonbko .NET 5. [lpn Hanucanum
6UOIMOTEKN BBl YaCTO XOTUTE IOAJEP>KUBATH PasindHble MIATGOPMBL M BEPCUU WC-
MOJTHsIIOLIel cpebl. YTOOBI JOCTUYD TAKON LN, He CO3LaBast OTHeIbHble COOPKY s
Ka@XK[JOI1 MCITONTHSIONIE CPEeNbl, BbI JO/DKHBI OPUEHTUPOBATHCS HA HAMMEHBIINIT OOImit
3HaMeHare/lb. ITO OTHOCUTEIBHO JIETKO IIPU >KeJIAaHUN MONIEP)KMUBATh TOIBKO HEIOC-
pencrBennbix npenuiectBeHHNMKOB .NET 5: ckaxkem, ecnu Bbl HauenuBaetech Ha .NET
Core 3.0, To Baua 6ubtnmnoreka 6yger paborars nop ynpasnenuem NET Core 3.0, NET
Core 3.1 u .NET 5+.
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Curyauusa cTaHOBUTCA OoOJee 3allyTaHHO, KOIZja BbI XOTUTE IOJepP)KMUBATh TaK-
ke .NET Framework u Xamarin. [lefio B ToM, 4TO KaXk/jast TaKasi MCIOIHSIOIIAS Cpefa
umeer CLR 1 BCL ¢ nepekpbIBaloIMMIUCs PYHKIMOHATbHBIMY CPENCTBAMU — HU OffHA
VCIIOJIHAIONIAS Cpefia He ABJIAETCA YUCTHIM IOMHOXKECTBOM OCTaJIbHBbIX.

.NET Standard peuraer mpo6iemMy IyTeM OIpefe/leHNs] CKYCCTBEHHBIX ITOJJMHO-
JKeCTB, KOTOpble 00eceunBaoT paboTy IOf YIpaBeH)eM LIe/Ioro [uanasoHa yHace-
IDOBaHHBIX ycnonHAwIuxX cpen. Opuentupysacs Ha .NET Standard, Bsr MoxeTe yerko
mucaTh OMONMMOTEKN C LIMPOKUM OXBATOM.

.NET Standard — He ucnonusomas cpepa, a IPpOCTO CenUPUKAIUs, OIMN-
ChIBAIOIAs] MIHMMAJIbHBI 6a30BbIl YpOBeHb (QYHKIMOHATBHOCTY (TUIIBL

Lt L U YIEHBI), KOTOPBIil FApaHTUPYeT COBMECTUMOCTD C OIpefe/leHHbIM Habo-
poM mcnonHAwMmMUX cpef. KoHnnennns noxoxxa Ha nHTepdeiicel C#: cTaH-
mapt .NET Standard nogo6en mnHTepdeiicy, KOTOPbI/I KOHKPETHbIE THUIIBI
(ucnionHsIOLmMe CPeAbl) MOI'YT PeaN30BbIBATD.

.NET Standard 2.0

Haunb6onee nonesunoit Bepcueit spasiercs .NET Standard 2.0. bubnmnoreka, kotopas
opuentrposana Ha .NET Standard 2.0, a He Ha criern4ecKy0 UCIOMHAIIYIO CPenRY,
6ymer paboTarb 6e3 Kakux-1ubOO M3MEHEHUI MOf, yIpaBieHneM OONbLUIMHCTBA COBpe-
MEHHBIX U YHAC/IENOBAHHBIX UCIIOMHAIOLINX CPe, BCE ellle MCIONb3YeMbIX B HACTOSIIIIEe
BpeMsi, B TOM YICIIE:

e NET Core 2.0+

e UWP 10.0.16299+

e Mono 5.4+ (CLR/BCL u3 6onee crapbx Bepcuit Xamarin)
e NET Framework 4.6.1+

Ins Hanenusanus Ha .NET Standard 2.0 go6asbre B cBoit (aitn . csproj cregyo-
IIMe CTPOKM:

<PropertyGroup>
<TargetFramework>netstandard2.0</TargetFramework>
<PropertyGroup>

BonpuinuctBo API-uHTepdericoB, ONMCaHHBIX B KHNATE, ITOAAEP>KIBAIOTCS CTaHAAp-
toMm .NET Standard 2.0.

.NET Standard 2.1

NET Standard 2.1 aBnsaercsa HagMmHOXecTBoM craHpapTa .NET Standard 2.0, xoro-
poe noffep>xuBaeT (TONMbKO) CaeAyolye MmIaThOpMBbL:

e NET Core 3+
e Mono 6.4+

.NET Standard 2.1 He mopgepsxuBaetcst Hu ogHoit u3 Bepcmit NET Framework
(1 Ha MOMeHT HammcaHus aBbl gaxxe UWP), uTo memaer ero MeHee moJjIie3HBIM, YeM
.NET Standard 2.0.
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B gactHocTy, B .NET Standard 2.1 (Ho He B .NET Standard 2.0) goctynHs! crnenyto-
mue API-unrepdeiicsr:

e Span<T> (rmaBa 23)
e Reflection.Emit (rmaBa 18)

e ValueTask<T> (rmaBa 14)

Bonee crapble craHpapTbl .NET Standard

CyiiecTByloT Taroke 6onee crapsie crangaprsl NET Standard, camMbiMu 3aMeTHBIMU
u3 KOTOpbIX cuntaiorcs 1.1, 1.2, 1.3 n 1.6. Cranmaprt ¢ 60/ee BBICOKMM HOMEPOM BCerga
SIBJISIETCSL CTPOTMM HaJIMHOXKECTBOM CTaHZAapTa ¢ MeHbIINMM HoMepoM. Hanpumep, npu
HamycaHuy O6ubmmorexu, koropas HaneneHa Ha .NET Standard 1.6, Bbl 6yznere nopme-
P>KMBaTh He TOJIBKO ITOCTIeIHME BePCUY OCHOBHBIX MCIIOMHAOIINX cpefi, HO Taoke .NET
Core 1.0. A ecnu BbI HanenuBaeTe 6u6moreky Ha .NET Standard 1.3, To 6yger noppe-
P>KMBATbCsA BCe, 4TO YoKe yromMuHanoch, mwioc .NET Framework 4.6.0 (Ta6m. 5.1).

Ta6nuua 5.1. Crapbie ctangaptbl .NET Standard

Ecnu Bbl HauenuBaete

GHONMOTEKY Hal... To GymyT Takxke noanepXuBaThCS. ..

.NET Standard 1.6 .NET Core 1.0

.NET Standard 1.3 YkasaHHoe Bbiwe nnoc .NET Framework 4.6.0

.NET Standard 1.2 YkasaHHoe Bbiwe nmoc .NET Framework 4.5.1, Windows Phone 8.1,
WinRT gna Windows 8.1

.NET Standard 1.1 YkasaHHoe Bbiwe nmoc .NET Framework 4.5.0, Windows Phone 8.0,

WinRT pgns Windows 8.0

msaTcs B cra"gapre 2.0, B TOM 41c/ie GOBIINHCTBO TOTO, YTO MBI OIMCBI-
BaeM B 3TOV KHUTe. B pesynbprare HalelMMBaHNue Ha KaKOM-TO CTaHAApT 1.xX
CTaHOBUTCS ropasfio Ooee 3aTPySHUTENIbHBIM, OCOOEHHO B CIydae, KOIzia
HY>)KHa VHTeTpalys C CYILIeCTBYIOLIMM KOJIOM MM 610/InoTeKaMi.

:\ B cranpaprax 1.x orcyTcTBYIOT ThicsTuM API-uHTepQeiicoB, KOTOpble HaXo-
=tk

Bor moxete fymarp o crangapre .NET Standard xak o HaumMeHblIeM o6OljeM 3Ha-
MeHartese. B cyudae cranpapra .NET Standard 2.0 ncrnonssromme cpenbl, KOTOpble eMy
CIIEAYIOT, MMEIT MOX0XYIo 6ubnuoreky BCL, mosToMy HamMeHbIIMIT 0OLMil 3HaMe-
HaTe/lb fAB/AETCA KPYIHBIM M IIO/e3HBIM. TeM He MeHee, eC/IM Bac TaKXe MHTepecy-
eT coBMecTuMOCTh ¢ nHPppacTpykrypoit .NET Core 1.0 (c ee 3HaUNTeIbHO YCEYEHHOI!
6ubnmorexkoit BCL), Torma HauMenbiumii o6mmit 3aamenarens — NET Standard 1.x —
3HAYUTE/IBHO CY)KAeTCSA M CTAHOBUTCA MeHee ITOJIe3HBIM.

CoBmectumocTb .NET Framework un .NET 5

IMockonbky uHppacTpykrypa .NET Framework cymjecTByeT HacTONIBKO [OJ-
ro, HepefIko MOXXHO BCTPETUTb OMOMMOTEKM, KOTOpble HOCTYIHH moavko ansa NET
Framework (6e3 kaknux-nn60 sksuBanedTos mid .NET Standard, NET Core mim .NET 5).
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Yro6bl cmArdnTh Takylo curyanuio, npoekram .NET 5 u .NET Core paspelieHo ccbl-
narbest Ha coopku NET Framework npu co6miofjeHn1 ONMCaHHbBIX HUXKe YCIOBUIL.

e Ecmu c6opka .NET Framework obpatutcs x API-unrepdeiicy, He nopgepxuae-
Momy B .NET Core, Torma creHepupyeTcs: UCKIIOUYEHNeE.

e PacmosHaBaHUe HETPpUBUA/TIbHBIX 3aBUCUMOCTEN MOXET ObITh 6GSYCH6LHHI)IM
(I/I YaCTO TaKOBbIM OKaSI)IBaeTCFI).

Ckopee Bcero, Ha IIPaKTUKe 3TO OyfeT paboTarh B IPOCTHIX CIyYasiX, TAKUX KakK cOOp-
Ka, KOTopas npezcrasisieT coboit 060m104Ky 1t Heynpasasemoit DLL-6ubmmorexn.

Bepcnun ncnonHsowmx cpep v a3bika C#

Komnunsarop C# aBroMaTu4ecKy BbIOMpaeT BEPCUIO SI3bIKA B 3aBUCUMOCTH OT VC-
IIOJIHAIONIEN cpefibl, Ha KOTOPYI0O OPMEHTUPYETCS IPOEKT:

e 11 NET 5 on Beibupaer C# 9;
e 11 NET Core 3.x, Xamarin n .NET Standard 2.1 on Bei6upaer C# 8;

e mra NET Core 2.x, NET Framework, .NET Standard 2.0 u mpepmecTByomux
Bepcuit OH Bbibupaer C# 7.3.

IIprunna B TOM, YTO HeflaBHMEe BepcuM sA3bika C# I0/1IaTaloTCA Ha TUIIBI, KOTOPbIe
TOOCTYIIHBI TOJIBKO B IOCTIEHMX BEPCUAX MCIONMHAKIINX Cpe.

CcbInoyHble COOpKU

Korga Baur npoexrt HaueneH Ha .NET Standard, on HesiBHO cchlnaeTcst Ha COOPKY IT0
nMenn netstandard.dll, KoTopas COREPKUT BCE paspelleHHbIe TUIIBL U YIEHBI /I
BoiOpanHoil Bepcun .NET Standard. OHa HasbIBaeTcs ccoinouHoll cO0pKOil, TOTOMY YTO
CYILIEeCTBYeT TO/NBbKO B MHTEpecax KOMIWIATOPA M He COAEPXXUT CKOMIM/IMPOBAHHBIN
Kof. Bo BpeMst BeimonHeHus “Hacrosiiye” cOOpKU UAeHTUPULUPYIOTCA Yepe3 aTpu-
6y Thl IepeHaIpaBieHNsi cCOOPOK (BBIOOP cOOPOK 3aBMCUT OT TOTO, IIOf YIIpaBlIeHUEM
KaKOJl MCIIO/HAOLIEN Cpefbl U ITaTGOPMbI B UTOTe Oy/ieT IPOU3BOAUTHCA 3AIMYCK).

VIHTEpecHO OTMETUTD, YTO ITOXOXKNE Bel IPONCXOonAT npyu Hauenusanuy Ha NET 5.
Balr nmpoeKkT HessBHO CChUIAeTCs Ha HAOOp CCBUIOYHBIX COOPOK, TUIIBI KOTOPBIX OTpa-
JKAIOT COMEP)KMMOe COOPOK BpeMeHU BbITOMHeHNs s BbibpanHoit Bepcun .NET. Oto
[IOMOTaeT YIPaB/IsATb BEPCUAMU M MEXIUIaTGOPMEHHON COBMECTUMMOCTBIO U TaKXKe
O3BOJIAAET HallenmBaThcs Ha Bepcuio .NET, koTopast oTim4aeTcst OT BepCUH, YCTaHOB-
JIEHHOJ Ha Ballleli MallJHe.

Cpena CLR u 6ubnmnorteka BCL

CucTtemMHble TUNbI

HaM60}1ee (l)yH,T_[aMeHTaHbeIe TUIIBI HaXOIOATCA NPAMO B IIPOCTpaHCTBE VIMEH
System. B ux coctaB BxopmsaT BcTpoeHHble Tumbl C#, 6a30BbIit kiacc Exception,
6a3oBble Kiaccel Enum, Array u Delegate, a takke Tunsl Nullable, Type,
DateTime, TimeSpan u Guid. KpomMe Toro, mpocTpaHcTBO MMeH System BKIIO-
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YaeT TUIIBL JyIs BBIIIOJIHEHMs MaTeMarudecknx QyHkumit (Math), reHepauun cirydai-
HbIX 4mcen (Random) u mpeoOpasoBaHuA MexAy pasnMyHpiMu Tunamu (Convert u
BitConverter).

QyHaMeHTa/IbHbIE TUIIBI OIMCAHBbI B IJIaBe 6 BMecTe ¢ MHTepdelicaMu, KOTOpbIe
OIlpefieNIAI0T CTaHAapTHBIE IIPOTOKOJIBI, UCIIOIb3yeMble moBceMecTHO B .NET pia pe-
HIeHVsT TaKuX 3ajad, Kak ¢opmaruposanme (IFormattable) u cpaBHeHMe mOpsiKa
(IComparable).

B npoctpaHcTBe MMeH System Takxe ompepneneH mHrepderic IDisposable u
k1acc GC 1A B3aMMOJECTBISA CO COOPIIMKOM MycOpa; Mbl PacCCMOTPUM UX B IJIaBe 12.

O6paboTka TekcTa

IIpocTtpanctBo umeH System.Text comepxut kmacc StringBuilder (pemakTu-
PYeMBbIil WIN U3MeHseMblli POLCTBEHHUK STring) U THUIBI Wit pabOThl ¢ KOAMPOBKAMMU
tekcra, Takumu Kak UTF-8 (Encoding u ero mogrumner). Mel packpoeM ux B I71aBe 6.

IIpocTpancTBO MMeH System.Text.RegularExpressions COmep>XUT TUIIBI,
KOTOpbIe BBINOJIHAIOT pacli¥peHHble Ollepaly IIOMCKa U 3aMeHbl Ha OCHOBe 00pasliia;
TaKye TUIBI OYlyT ONMCaHbI B IMIaBe 25.

Konnekuun

B .NET npeparaiorcs pasHooOpasHble KIacChl IS YIPaBIeHNs KO/UIEKIVAMHA 3JIe-
MeHTOB. OHM BKJIIOYAIOT CTPYKTYPBI, OCHOBaHHBIE Ha CIIVICKaX U CJIOBApsX, M paboTaioT
B COYeTaHUM C HAOOPOM CTaHJAPTHBIX MHTEP(EIICOB, KOTOpPble YHUPUIMPYIOT UX 06-
IIMe XapaKTepPUCTUKN. Bce TUIIBI KO/UIEKIMII ONpelie/IeHbl B CIIeAYIOUX IPOCTPAHCT-
BaxX MMeH, OIVICAHHBIX B I7IaBe 7:

System.Collections // HeoBoBleHHEEe KOJIJIEKLIMM
System.Collections.Generic // OBOoBIlEeHHbE KOJIIEKLIUNA
System.Collections.Specialized // CTpOTO TUNM3UMPOBAHHEE KOJJIEKLIAM
System.Collections.ObjectModel // BasoBHE TUIEl IJIS CO3IOAHUSI

// COBCTBEHHHX KOJIJIEKLIUMA
System.Collections.Concurrent // Kommexuwmn, 6Ge30MacHLE B

// OTHOWEHMM MNOTOKOB (TJyasa 22)

3anpochol

Aspik LINQ mo3BosisieT BBIIOMHSTH Oe30IacHble B OTHOIIEHMM TUIIOB 3aIIPOCHI K
JIOKa/IbHBIM ¥ yAa/IeHHBIM KOJUIeKIAM (Hanpumep, k Tabnuiam SQL Server) n onmcax
B raBax 8-10. KpynHoe npeumymiectso Asbika LINQ 3akirodaerca B TOM, UTO OH IIpe-
mocTaBiisieT cornmacoBaHHbT API-umHTEpderic 3anpocoB mist pa3HOOOPa3HBIX MIPEIMeT-
HBIX o67acTeil. OCHOBHbBIE TUIIBI HAXOMATCS B II€PEYMC/IEHHBIX HIVDKE IMPOCTPAHCTBAX
VIMEH:

System.Ling // LINQ to Objects u PLINQ
System.Ling.Expressions // IJsa py4yHOT'O MOCTPOEHMS BHPAXEHUNA
System.Xml.Ling // LINQ to XML
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XML un JSON

XML n JSON noppepxxusatorcsa B .NET nmoscemectHo. Bunmmanme B rmase 10 cocpe-
mortodeHo uenukoM Ha LINQ to XML — jierkoBecHOI MOJeNM JOKYMEHTHBIX OO'beKTOB
(Document Object Model — DOM) pnsa XML, KOTOPYI0 MOXHO KOHCTPYMPOBATb U
onpammnBarth ¢ nmomouibio LINQ. B rmaBe 11 onmcaHbl BBICOKOIIPOM3BOAUTEIbHbIE HU3-
KOYpOBHeBbIe Kacchl 11 yTeHus/3amucu XML, cxem u Tabmuy ctueit XML, a Takke
Tusl gst paborsr ¢ JSON:

System.Xml // XmlReader, XmlWriter u crapas momess W3C DOM
System.Xml.Ling // OBbekTHas Momesib mJokyMeHTa LINQ to XML
System.Xml.Schema // Tlommepxka nysg XSD

System.Xml.Serialization// HexnapaTuBHas cepuaimzauys XML mns tunos .NET
System.Xml.XPath // Sl3pik 3ampocos XPath

System.Xml.Xsl // Tonmepxka TabJMULL CTUIIEN

System.Text.Json // CpemcTBo urenus/zammucy JSON m DOM

Cepnamusatop JSON packpbiBaeTcsA B JOIOHUTENbHBIX MaTepuasiax, JOCTYIHBIX
IJIA 3aTPY3KM Ha BeO-caliTe M3[aTe/lbCTBa.

JnarHocTtuka

B rmaBe 13 MBI pacCMOTpPMM PETUCTPALIMIO B JKypHaje M YyTBEPXKJEHUH, a Tak-
JKe TIOKa)XeM, KaK B3alIMOJIE/iCTBOBATh C APYIMMM IIPOLIECCAMM, BBIIOJIHATH 3aINCh
B XypHan cobbituit Windows 1 IpOBOAMTH MOHUTOPUHI IIPOM3BOAMUTETbHOCTH.
CoOTBETCTBYOLME TUIIBI OIPE/E/IEHbI B IPOCTPAHCTBE UMeH System.Diagnostics
U €ro IMOJIIpPOCTPaHCTBAX.

I'Iapannean N aCUHXPOHHOCTb

MHOTMM COBpEMEHHBIM NIPUIOKEHMUAM B KaK/bIII MOMEHT BpeMeHU NPUXOIUTCSA
UMETD JIeJI0 C HECKONbKMUMU JelicTBuAMU. Haumnaa ¢ sepcunm C# 5.0, pemenne cra-
JIO TIpolle 3a CYeT aCUMHXPOHHBIX (PYHKUMII M TaKMX BBICOKOYPOBHEBBIX KOHCTPYK-
LMif, KaK 3ajjaul M KOMOMHaTOpHl 3afiad. Bce 3TO0 moppobHO 00bACHAETCA B IIaBe
14, koTopasd HauMHAETCSA C PAaCCMOTPEHUA OCHOB MHOTONOTOYHOCTM. TUIBI And pa-
6OTBI C MOTOKAaMI ¥ ACMHXPOHHBIMI OIlepalMAMY HAaXOHATCA B IPOCTPAHCTBAX MMEH
System.Threading u System.Threading.Tasks.

MoTokn paHHbIX U BBOA-BbIBOS,

B .NET mpepnocTaBiseTcs IOTOKOBasi MOJIe/Ib /11 HU3KOYPOBHEBOI'O BBOZIa-BbIBO/IA.
IToToKM maHHBIX OOBIYHO MPUMEHSIOTCS JIs1 YTEHUs U 3allMICY HANIPsAMYIO B (paiiibl u
CeTeBble NOAKIIOUEHUsS] Y MOTYT COEAMHATHCS B LIETIOYKM /MO0 IMOMEILaTbCsl BHYTPb
OeKOPUPOBAHHBIX IIOTOKOB C Ie/IbI0 HOOaBlIeHNA (PYHKIMOHAJBHOCTU CXKATUS VIN
mudpoBanuA. B rmaBe 15 ommcaHa IOTOKOBask apXUTEKTypa, a Takxke crnenududec-
Kasi TMOAJepKKa [y paboThl ¢ (pajimaMu M KaTajoraMu, CXKaTueM, U30IUPOBAHHBIM
XpaHUIUIeM, KaHajaMu u ¢ainaMy, oToOpaXeHHBIMM B IaMATb. 1unm Stream u
TUIIBI BBOJA-BBIBOJA OIPENEIeHbl B IMIPOCTPAHCTBE UMEH System. IO u ero mogmpo-
cTpaHCTBaX, a Tunsl WinRT pgnsa ¢aitnosoro BBO#a-BbIBOZa — B IPOCTPAHCTBE MMEH
Windows.Storage 1 ero nogupoCTPaHCTBAX.
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PaboTa ¢ ceTamu

C nomolbi0 TUIIOB U3 IPOCTPAaHCTBA MMeH System.Net MOXHO HalpAMYIO pa-
60TaTh CO CTaHJAPTHBIMM CeTeBbIMM IpoTOoKomamu, Takumu kak HTTP, FTP, TCP/IP
u SMTP. B rnaBe 16 6yfeT nokazaHo, KaK B3alIMOJeICTBOBATD C MCIIOIb3OBaHMEM KaK-
IOro M3 YIOMSHYTBIX IIPOTOKOJIOB, HauMHasl C IPOCTHIX 3afiad BpOJe 3arpys3Kku BeO-
cTpaHnubl n 3akaH4duBas nprMeHeHrem TCP/IP pns usBnedeHust cooOIIeHNI 3TEK-
tTpoHHoI moutrsl POP3. Hiuke mepednciieHpl MPOCTPAaHCTBA MMeH, KOTOpble OYAYT
paccMOTpEHBI:

System.Net

System.Net.Http // HttpClient

System.Net.Mail // Iyis OTHpaBKM BJIEKTPOHHOM MOYTH udepes SMTP
System.Net.Sockets // TCP, UDP mu IP

C6opku, pedpnekcus n aTpndyThbI

C60px1, B KOTOpble KOMIVINPYIOTCS ITporpaMmsbl Ha C#, COCTOSAT U3 UCIIOTHSEMBIX
MHCTPYKIUI (IIpefcTaBIeHHbIX Ha sA3bIKe IL) M MeTagaHHBIX, KOTOpbIE ONNCHIBAIOT
TUIIBL, YIEHbl 1 aTpubyThl mporpammel. C momolbio pedieKCuy MO>KHO IIpOCcMaTpu-
BaTb MeTaJJaHHble BO BpeMs BBIIOJIHEHMS U NPeNIPUHUMATD [eiiCTBUA Bpoje NMHAMU-
YeCKOTo BbI30Ba MeTOhoB. IlocpencTBoMm mpocTpancTBa UMeH Reflection.Emit MoX-
HO KOHCTPYMPOBATh HOBBII KOJ, Ha JIETY.

B rnaBe 17 MBI onuiieM CTpoeHue cOOPOK U O0OBACHUM, KaK UX AMHAMUYECKU 3a-
Tpy>KaTb U M30/1MpoBarh. B rmaBe 18 Mbl packpoeM pedrekcuio n aTpubyTsl — IO-
Ka)KeM, KaK MHCIEeKTMPOBaThb MeTaJaHHble, JUHAMMUYECK! BBISbIBaTh (YHKIUM, 3a-
MUCBIBATD CIIeLMajIbHble aTpUOYTHI, BBIIYCKATh HOBBIE TUIIBI U IIPOM3BOAUTH pasbop
Hu3KoypoBHeBoro kopa IL. Tuimsl fyist npuMeHeHust pediekcun 1 paboTsl co cOOpKaMm
HaxXOfATCA B CNIefyIOIMX IPOCTPAHCTBAX MIMEH:

System
System.Reflection
System.Reflection.Emit

AnHamunyeckoe nporpammMmunpoBaHune

B riaBe 19 MBI pacCMOTPUM HECKOJIBKO IATTEPHOB ISl JUHAMMUYECKOTO IIPOTPaM-
MmupoBaHusa u paborsl co cpemoii DLR. Mbl mokakeM, KaK peann3oBaTb HMATTEPH
“ITocetntens” (Visitor), cosgaBarh clienuanbHble AMHaMUYecKue 06beKThl U B3alIMO-
mevictBoBath ¢ IronPython. Tumsl, npegHasHaYeHHbIe /s AUHAMIYECKOTO IIPOTPAMMU-
pOBaHIMsI, HAXOIATCS B MPOCTPAHCTBe MMeH System. Dynamic.

KpunTtorpagwus

.NET obecrieynBaeT BCECTOPOHHIOI IONAEPKKY I/IS IOIY/ISIPHBIX IIPOTOKOIOB Xe-
mMpoBaHusa 1 wudpoBanus. B rmaBe 20 Mbl pacKkpoeM XeIlIMpOBaHUe, CUMMETPUYHOE
umdpoBanne 1 mmppoBaHme ¢ OTKPHITHIM KI0Y0M, a Takke API-unrtepdeitc Windows
Data Protection. Tums! f1si 9TOTO OIpeeneHbl B CIEAYIOMMX IPOCTPAHCTBAX MMeEH:

System. Security
System.Security.Cryptography
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PaCLIJI/IPEHHaﬂ MHOIronoTo4HoOCTb

AcuuxponHnble pynkiun B C# 3HaUNTEeIbHO 00/Ier4aioT napauie/ibHOe MPOrpaMMu-
poOBaHMe, TOCKO/IBbKY CHIKAIOT MOTPEOHOCTb BO B3aMMOJIEIICTBUIU C HU3KOYPOBHEBBIMU
TexHonorusAMu. TeM He MeHee, BCe ellle BO3HMKAIOT CUTYal[M, KOIT/AAa HY>KHbI CUTHa/Ib-
Hble KOHCTPYKLIMM, JIOKaTbHOE XPaHW/INILE II0TOKA, O6IOKMPOBKM YTEHMs/3aIICU U T.JI.
JlaHHBIe BOIIPOCHI IOAPOOHO 06CyXKatoTcs B r1aBe 21. Tumsl, cBA3aHHbIe ¢ MHOTOIIOTOY-
HOCTbIO, HAXOAATCA B MPOCTPAHCTBe MMeH System. Threading.

MapannenbHoe NporpaMmMupoBaHue

B rmaBe 22 Mbl paccMOTpuUM O6UOIMOTEKN M TUIBL Iisi PaGOTHI C MHOTOSIZEPHBIMU
npoueccopamuy, Bkao4dass API-uHTepderical s peanmsaryy mapaenusmMa 3agad, UM-
[epaTVBHOrO Mapaj/Ule/in3Ma JaHHbIX U PpyHKIMoHaabHOro napamrenusma (PLINQ).

Span<T>n Memory<T>

L7151 COmeiicTBUSA MMKPO-ONTUMU3ALUN B “TOPAYMX  TOYKAX B IIaHE MPOM3BOLU-
tenpHOCTH cpepia CLR mpeparaeT HECKOIBKO THUIIOB, KOTOpbIe IOMOTAIOT IPOrPaMMu-
poBaThb Tak, 4TOObI CHU3UTD HAIPY3Ky Ha AMUCIETYep MaMsATH. [IByMs KIIOYeBBIMU TH-
mamy Hofo6HOro popa ABAATCA Span<T> u Memory<T>, KOTOpble OYAYT OMMCAHBI
B I7aBe 23.

B0o3MOXHOCTb B3auMOOencTBuUsa ¢ cooctseHHbIM Kogom u COM

BbI MOXeTe B3aMOJECTBOBATh C CO6CTBEHHBIM KomoM 1 ¢ KogoM COM. Bosmox-
HOCTb B3aMMOJIEVICTBMS C COOCTBEHHBIM KOOM II0O3BOJIsIeT BBI3BIBATL (QYHKLMM U3
HeympasjsieMblx DLL-610/1OTeK, perncTpupoBarb oOpaTHble BbI3OBBI, 0TOOpaXkaTh
CTPYKTYPBI JaHHBIX U pabOTaTh C COOCTBEHHBIMM TUIIAMU JIAHHBIX. BO3MOXXHOCTD B3a-
umopericteus ¢ COM mosBosier obpamarscs K Tunam COM (na mammuaax Windows)
n otkpbiBaTh #isi COM pgocryn k Tunam NET. Tumnbl, nopgaep>xupaoline Takywo ¢GyH-
KIIMIOHa/IbHOCTD, OTIpefieJieHbl B IPOCTpaHCTBe uMeH System.Runtime.InteropServices n
paccMaTrpuBarpTCA B INIaBe 24.

PerynsipHble BblpaXkeHUs

B rmaBe 25 MbI IOKa)keM, KaK MOKHO MCIIO/Ib30BaTh Pery/ApHble BbIPAKEHUSA 1A
COIIOCTaBJIEHMsI C CUMBOJIBHBIMM IIa0IOHaMI B CTPOKaX.

Cepuanusauus

.NET mnpepnaraer HeCKOTIBKO CUCTEM /IS COXPAHEHWs M BOCCTAHOBJIEHMs OObeK-
TOB B JBOMYHOM W/I/ TEKCTOBOM IIPefCTaBIeHNy. TaKkye CUCTEMBl MOTYT IPUMEHSIIThCS
IIS1 Ilepefaqyt SaHHBIX, @ TAK>Ke COXPAaHEHNs I BOCCTAHOBJIEHN 00beKTOB 13 (aiijioB.
B [omoMHNTENbHBIX MaTepuanax, JOCTYIIHBIX /IS 3aTPy3KM Ha Beb-caiiTe M3gaTenbc-
TBA, PACKPBIBAIOTCSI BCE YeThIpe MeXaHNM3Ma CepMann3aliii: SBOVIHBI Cepuanusarop,
(o6HOBIeHHBI) ceprnanusarop JSON, cepuannsarop XML u cepuanusatop Ha OCHOBe
KOHTPAaKTOB HaHHBIX.
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Komnunatop Roslyn

Cam xomnmnaTop C# HammcaH Ha s3bike C# — mpoekT HasbiBaeTcs Roslyn, a 6u6-
NIMOTEKNM TOCTYHHBI B Bufe naketoB NuGet. C IOMOIBIO 3THX 6MOINOTEK BBl MOXKETe
9KCIUTyaTUPOBaTh (YHKIVMOHAIBHOCTD KOMIMIATOPA MHOTMMI CIIOCO6AaMM IIOMUMO
KOMITVJISILMY MCXOHOTO KOfia B COOPKY, CKaXKeM, IIMCAaTh MHCTPYMEHTBI IJIs aHaInu3a 1
pedaxropuura koga. Kommmsitop Roslyn paccmarpuBaercst B JOIOTHUTEIBHBIX Mare-
puaiax, JOCTYIIHBIX IJIS 3arPy3KM Ha BeO-caiiTe M3[aTeNbCTBa.

MpuknagHbie cnou

ITpuo)keHusi, OCHOBaHHbBIE Ha I10/Ib30BATE/IbCKOM MHTep(deiice, MOXXHO pasfenTb
Ha JIBe KaTeTOPUM: MOHKUL K/lUueH, pABHO3HAYHDBIN BeO-CalTy, U 0602auyeHHbIl Ku-
eHN, IPEACTAB/IAIONINI COO0I IPOrpaMMy, KOTOPYI0 KOHEYHBII [10/Ib30BATeNb [JODKEH
3arpysuTh U YCTAaHOBMTDb Ha KOMIIbIOTEPE M/IM Ha MOOVM/IbLHOM YCTPOJICTBE.

I pa3paboTKy IPWUIOKEHMII TOHKMX KIMEHTOB Ha s3pike C# mpemycMoTpeHa
nnppacrpykrypa ASPNET Core, kotopas 3amyckaercs B cpefe Windows, Linux u
macOS. Kpome toro, nadppacrpykrypa ASPNET Core nossosnsier peanusoseiBars API-
nHTepdENIChl Iist Be6-CeTn.

s pa3paboTKM IPUIOKEHUT 00OTralleHHbIX KIMEeHTOB Ha BBIOOpP NOCTYIIHO He-
ckonbko API-unTtepdericos:

o cnoit Windows Desktop, kotopsiit Bknwodaer API-nurepdeitcet WPF n Windows
Forms u pyHKIMOHMpPYeT Ha HacTONbHBIX KoMIbloTepax Windows 7/8/10;

e mrarpopma UWP, samyckaemasi Ha HaCTO/NBHBIX KOMIIBIOTEPax U yCTPOICTBaX
Windows 10;

e maardgopma Xamarin, GyHKUMOHMpPYIOIas Ha MOOMIBHBIX ycTpoiicTBax iOS u
Android (B cregyoiemM KPyIIHOM BBIIYCKe 3aIUIaHMPOBaHa IOALEP>KKa HACTONIb-
HBIX KoMIlbloTepoB macOS).

Bno6aBok cyliecTByIOT CTOpoHHMe Oubmmorekn Bpofe Avalonia, KoTopble Ipena-
ralT MeXIUIAT(GOPMEHHYIO IIOALEPXKKY II0/Ib30BATENIbCKIX MHTEP(EICOB.

ASP.NET Core

ASP.NET Core — aTo0 nerkoBecHbllI MOAynbHbI TpeeMHNK ASP.NET, noppgep>xnsa-
forumit monyssipHeit mattepH MVC (Model-View-Controller — mopenb-mipegcTaBieHne-
koHTpostep). ASPNET Core mogxonnt st co3manus Beb-caiitoB, API-unTepdericos
Ha ocHoBe REST u mukpocnyx6. Kpome toro, ASPNET Core moxxer paborarb B cO-
YeTaHMUM C ABYM: MONY/APHBIMU (PpeiIMBOPKaMM IJIA OfHOCTPAHMYHBIX ITPU/IOKEHMIL:
React n Angular.

ASPNET Core ¢pynkunonupyet noy yupasinerarem Windows, Linux 1 macOS u mo-
JKeT CaMOCTOATE/IbHO pa3MellaTbcA B CIlelaJbHOM IIpoliecce. B orindne oT cBoero
npenirectBennnka us NET Framework (ASPNET) apxurexktypa ASPNET Core He 3a-
BUCUT OT System.Web u ot ucropuueckoro 6araxa se6-dopm.

Kak u mob6as apxurexrypa ToHkoro knneHTa, ASPNET Core obnajaeT ciemyromu-
MU OOLIVIMM IIPEUMYIIeCTBAMU 110 CPAaBHEHUIO C 0OOTallleHHbIMM KIMEeHTaMU:
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® OTCYTCTBYeT pa3BepTbiBaHIE Ha K/IMEHTCKOJ CTOPOHE;

® KJIMEHT MOXXeT 3aIycKaThbCs Ha n060711 maardopMe, KoTopasi OAAEp>XKUBaeT Beb-
6paysep;
® JIErKO pa3BepTHIBATb OOHOB/IECHIS.

Windows Desktop

IMpuxnagHoit cnoit Windows Desktop npepmaraer Ha Boi6op gBa API-uHTepdeiica
IJIsL peanusaluy IO/Ib30BATEIbCKUX MHTep(eliCOB B IPUIOKEHMSIX 00OraijeHHbIX
kmmentoB: WPF 1 Windows Forms. O6a API-untepderica pabotaor B cpese Windows
Desktop/Server 7-10.

WPF

Mudpacrpykrypa WPF nossunace B 2006 rofy 1 ¢ TeX IIOp HEOJHOKPATHO PacIIy-
psnace. B ormmune ot coeit npenmectsenHuipl, Windows Forms, ona sBHO Busyanu-
3MpyeT 3/IeMEHTBI YIIpaB/IeHN: ¢ Ucnonb3oBanneM DirectX, obecrieunBas mepedncieH-
Hble HIVDKE IIpeuMylllecTBa.

¢ WPF nopnep>xuBaeT pa3BUTYIO IpaduKy, BK/II0Yas IPOU3BOIbHbIE TpaHCPOpMa-
UMY, TPEXMEPHYIO BU3Yya/lMU3aLMI0, MY/IbTUMENA-BO3MOXXHOCTY ¥ TOJ/IMHHYIO
npospadHocTb. OdopmiieHne TTOfiep)KIBaeTCA Yepe3 CTUIN U MIA6TOHBL.

e OcHoOBHas efVHUIIA M3MepeHUA He 0asuUpyeTcsa Ha IMUKCENAX, MO3TOMY HPUIO-
JKEHUsI KOPPEKTHO oTobOpaskarorcs npu moboit Hactporike DPI (dots per inch —
TOYEK Ha [JI0VIM).

e Omna pacnoiaraer o6IMPHO 1 TMOKOM MOALEP)KKON GUHAMMUYIECKON KOMIIOHOB-
KM, O3HA4alollell BOSMOXXHOCTD JIOKaINM3aLy IPUIOKeH)s 6e3 OITaCHOCTM TOrO,
YTO 3/IeMEHTBI OYyT IepeKpbIBaTh APYT Apyra.

¢ TIpumenenne DirectX pmemaeTr Bu3yanmsaumio ObICTPON ¥ CIIOCOOHON U3BJIEKaTh
HIpeyMYIecTBa OT alllapaTHOTO YCKOpPeHMs rpaduK.

e Omna npemmaraeT Hage>XHyio IIpMUBA3KY K JaHHBIM.

o Tlonp3oBaTenbckue MHTEPQENCh MOIYT OBITh OMMUCAHBI ieKaapaTuBHO B XAML-
(aitax, KOTOpble MOXXHO COIPOBOXX/ATh HE3aBMUCUMO OT (ailioB OTHETEeHHOrO
KOJja, YTO ITOMOTAEeT OTAEMIUTD BHEIIHMIT BUJ, OT QYHKIMOHAIBHOCTIL.

Nudpacrpykrypa WPF TpebyeT HEeKOTOPOTO BpeMeHM Ha M3y4eHMe 13-3a CBOETO
pasMepa U CJIOKHOCTU. TuIIbl, IpegHasHauyeHHble 1 Hanucanuss WPF-npunoxxennii,
HaXOJATCA B IPOCTPAHCTBE UMEH System.Windows 1 BO BCeX €ro IMOoAIpPOCTPaHCTBAX
3a UcknwdeHneM System.Windows.Forms.

Windows Forms

Windows Forms — aTo API-unTepderiic o6oraieHHOro KIMeHTa, KOTOPBIl IOCTaB-
nscs ¢ nepsoit Bepcueit NET Framework B 2000 rony. ITo cpaBHenuto ¢ WPF oHa sB-
JISIETCSI OTHOCUTEIBHO MTPOCTO TEXHOJIOTMEN, KOTOpast IpefaraeT 6OIbIINHCTBO BO3-
MO>KHOCTEIT, HEOOXOAMMBIX BO BpeMsi pa3paboTkyu TunoBoro Windows-mpumioskeHusl.
Omna Taxke Urpaja BaXHYIO PO/ib B COIIPOBOXKX/AEHNUN YHACTIe[OBAHHBIX IIPUIOKEHMI.
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Tem He MeHee, B cpaBHeHun ¢ WPF nudpactpykrypa Windows Forms o6napaer pagom
HEJJOCTATKOB, OONBIINHCTBO 13 KOTOPBIX OOBSICHIETCS TEM, YTO OHA SIBJISIETCST 000/104-
ko1t s GDI+ u 6ubnmorexn aneMeHTOB yrpasieHus Win32.

¢ HecmoTpsa Ha mpepmocTaBleHNMe MeXaHM3MOB OCBELOMJIEHHOCTU O HAacTPOJKax
DPI, Bce e C/IMIIKOM JIETKO IIMCATh IPWIOXKEHNsI, KOTOPble HEKOPPEKTHO OTO6-
paXKaloTCst Ha KIMEHTax ¢ HacTpoiikamu DPI, oTmyaommMmucs ot Takux HacTpo-
eK y pa3paboT4mKa.

e JIns pucoBaHMsS HECTAaHAAPTHBIX 9JIEMEHTOB VIpaB/IeHMs UCIONb3yeTcs API-
nnrepdeiic GDI+, KOTOPBI BONPEKM HOCTATOYHO BBICOKON I'MOKOCTI MeJIEHHO
BM3yanu3upyeT KpymnHble obnactu (1 6e3 gBOIHON Oydepusaruym MOXKET BBI3bI-
BaTh MepILjaHue).

e JjIeMeHThI yIpaBjeHNA JNUIIEHbl IIOIJIMHHO IIPO3PavYHOCTIL.

¢ DBO/IBIIMHCTBO 3/IEMEHTOB YIIPAB/IEHNA He MOJAEPKMBAIOT KOMIIOHOBKY. Hampu-
Mep, IOMeCTUTD 3JIeMEHT yIpaB/IeHNs N300pakeHNeM BHYTPb 3aro/ioBKa 97IeMeH-
Ta yIpaBjeHUs BKJIaJgKoll He ygacTcsa. HacTpolika cNMCKOBBIX IpefcTaBIeHNUI],
1oJieli ¢ PacCKphIBAIOIIMMUCA CIIMICKAaMU M 37IEMEHTOB yIpaBeHUsA C BKIagKaMM,
KoTOopas Obla 6l TpuBManbHOit B WPE, TpeGyeT MHOrO BpeMeHU U CUJL.

o prHHO KOPPEKTHO 1 HaJE€KHO pealmn3oBaTb IMHAMNYECKYI0 KOMIIOHOBKY.

ITocnemuunit MyHKT ABIAETCA BECKOV NPUYMHON OTHaBaTh npepnodreHne WPF me-
pen Windows Forms, maxe ecnu paspabarbiBaeTcsi OM3HeC-IPUIOKEHNE, KOTOPOMY
HeoOXOMM TOJIbKO IO/Ib30BaTeNbCKMIT MHTep(delic, a He yueT “IIOBefeHYeCKUX OCO-
6eHHOCTelI IIob30Bareselt’. JeMeHTsl KoMIIOHOBKM B WPE, niogo6uble Grid, ynporaor
OpraHM3alMI0 METOK ¥ TEKCTOBBIX IOJIEil TaKMM 00pa3oM, 4TO OHM OYAYT BCerfa BBIPOB-
HEHHBIMIM — Jla)ke IpY CMeHe S3bIKa JI0OKaaM3auuy — 0e3 3aryTaHHOI JTOTUKM ¥ KaKoro-
mm6o Mepuanus. Kpome Toro, He mpujeTcs NPUBOAUTD BCe K HaMMEHbLIEMY 061eMy
3HaMEHAaTe/II0 B CMbIC/I€ SKPAaHHOTO paspelleHNnsa — 3/IeMeHTbl KOMIOHOBK WPEF us3-
Haya/IbHO IPOEKTUPOBAINCh C MOAJEP>KKOI M3MEHEHUs pasMepoB.

B KadecTBe ITOJIOKUTEIBHOTO MOMEHTA C/IeflyeT OTMETUTh, YTO MH(PPACTPYKTypa
Windows Forms oTHOCKUTEIbHO IIPOCTa B M3Y4E€HUN U BCe ellle MOJfep)KMBAeTCs B He-
MaJIOM KOJIMYeCTBe CTOPOHHMX 3/IEMEHTOB YIIpaB/IeHMU:.

Tunst Windows Forms HaxopsATcsi B HpOCTpaHCTBax MMeH System.Windows.
Forms (c6bopka System.Windows.Forms.dll) u System.Drawing (c6opka
System.Drawing.d1l1l). IlocnemHee MpOCTPaHCTBO MIMEH TaKxe cofiep>knT Tniel GDI+
IJIs1 pUCOBAHUA CIIellValbHbIX 97IeMEHTOB YIIPaB/IeHM .

UWP u WinUl 3

Yuusepcanpuas miardopma Windows (Universal Windows Platform — UWP)
npezncrasisier coboit API-unTepdeiic oborameHHOro KameHTa, KOTOPBI IpesHasHa-
YeH A/ pa3pabOTKyM CEHCOPHBIX MPUIOXKEHMII, OPMEHTUPOBAHHBIX Ha HACTOJIbHBIE
KoMIbIoTepsl U ycTpoiictBa Windows 10. CnoBo “yHuUBepcajabHas® OTHOCUTCS K ee
croco6HOCTN HYHKUMOHMPOBATh Ha pas3In4YHbIX ycTpoiictBax Windows 10, B ToM umc-
ne Xbox, Surface Hub u HoloLens. Opnako mwrargopma UWP He coBMecTMMa ¢ paHHU-
My Bepcusimu Windows, Bkmtodas Windows 7 u Windows 8/8.1.
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API-unrepderic UWP ucnonssyer XAML u koe B yem noxoxx Ha WPE Hipke me-
peYNICTIeHbI €TO KTI0YeBble OTINYMA.

o IIpunoxenns UWP nocrassiorcs rmaBHbIM o6pa3oM depe3 Marasun Microsoft.

o Tlpunoxenuss UWP paboTamT B mmecouHuile, YT00bl yMEHBUIUTD YIPO3y CO CTO-
POHBI BPEIOHOCHOTO IIPOrPaMMHOr0 obecredyeHns, a 3TO O3HAYaeT, YTO OHU He
MOTYT BBINIOJIHATD TaKye 3afady, KaK YTeHUe VIV 3alUCh MPOU3BOJIbHBIX (aii-
JIOB, ¥ UX HEJIb3s 3aIyCKaTh C IMOBBIIIEHHBIMY aIMUHMCTPAaTUBHBIMY IIPaBaMI.

e IDmardopma UWP onupaercst Ha tunsl WinRT, KoTOpbIe SIBIISIOTCS YaCThIO OIle-
patyonHoit cucremsl (Windows), a He yIpaBiiseMoll MCIIONHAOLel cpenbl. B pe-
3y/IbTaTe IPY HAIVMCAHWUY NPUIOKEHUI Bl 0053aHBI OOBABIATD AMAIIA30H Bep-
cuit Windows 10 (ckaxxem, or Windows 10 c6opku 17763 o Windows 10 c6opku
18362). Takum 06pa3om, BaMm HEOOXOANMO MO0 OPUEHTUPOBATH MIPMIOKEHSI Ha
crapoiit API-nHTepderic, 6o TpeboBaTh OT MOIB30BATENEl YCTAHOBKM CaMOT0O
nocnegHero o6noBneHna Windows.

[ns perienust mociefHero Bompoca B Microsoft mpemmararor 6u6mmoreky WinUI 3,
kotopasa nepeHocut API-unrepdericbst WinRT u3 omepaljoHHOI CUCTEMBI B MCIIOJI-
HA©IIYI0 cpeny (obecmedmBas HOCTYI K IIONTHOCTBIO YIpaB/IsAeMOMY MHTepdeiicy).
Bubnmnoreka WinUI 3 Taxxe MOMOXeT MPeOOIETh PaspbiB MEXAY MHPPACTPYKTypa-
mu Windows Desktop 1 UWP: BmecTo BpI6Opa OZHON M3 HUX IOABIAETCA BO3MOXK-
HOCTDb CMEIIVBaHNUA Y IOATOHKM KOMIIOHEHTOB 13 00eux MHPpacTpyKTyp.

K API-unrepdeitcy UWP orHocATcsa mpocTrpaHcTBa uMMeH Windows.UI nu
Windows.UI.Xaml.

Xamarin u Xamarin Forms

Xamarin o3BossieT nucaTh MOOM/IbHbIE NPUIOKeHNs Ha s3bIke C#, KOTOpbIE OpH-
eHTMPOBaHbI Ha omnepalnuoHHyio cucreMy iOS mam Android. Xamarin.iOS n Xamarin.
Android ¢ynxkunonupyior nop ympasnenueM .NET CLR/BCL Ha 6aze Mono (mpowus-
BOZJHBII IIPOAYKT UCIIONHSIIONIEN Cpefbl C OTKPBITHIM KOfoM Mono).

B pononuenne x API-muTepdeiicam, cnenuduyaneiv g iOS n Android, umeercs
NPOAYKT NoJ, HasBaHueM Xamarin Forms, KOTOPBIi IeICTBYeT KaK BEPXHUII C/ION, MO3-
BOJISIs1 OBHOMY IIPOEKTY II0/Ib30BATE/IbCKOTO MHTepdelica TeHepUPOBaTh IIPUIOXKEHNS
u s i0S, n st Android. B HacTostiee Bpemsi kommanus Microsoft paboraer Hap
HOBBIM pasButueM Xamarin Forms, HassiBaembim MAUI (Multi-platform App Ul —
MOJIb30BATE/IbCKIUIT MHTep(eiiC IIsi MHOTOIIAT(OPMEHHBIX MPUIOXKEHNUIT), KOTOPBIL
JacT BO3MOXXHOCTb CO3JIaBaTh TaKXKe MeXIUIaT(POPMEHHbIEe HaCTO/IbHbBIE IIPUIOXKEHNS
(pst Windows 1 macOS). HoBelit mpoayKT 6yfeT MOCTaBIsIThCS B Bepcumu Mono, co-
rmacoBaHHoOM ¢ Bbixogom .NET 6.

3a pomonHuTenbHOU MHpOpManueir obpamanrtech Ha Beb-caliTel https://
Www.Xamarin.comu https://github.com/dotnet/maui.
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