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0O630p
MocnefoBaTeNibHOCTb -» MOC/1eA0BATENbHOCTbL
MocnefoBaTeNlbHOCTb -* 3/IEMEHT WY 3HAYEHWE
Hwvyero -* nocnefoBarteibHOCTb
BbInonHeHve GuabTpaLmm
Where
Take n Skip
TakeW hilen SkipW hile
Distinct
BbInonHeHve npoekuuu
Select
SelectM any
BbinonHeHve coegnHeH NS
Join nGrouploin
Onepaums Zip
YnopsagoyeHue
OrderBy,OrderByDescending,ThenBy nThenByDescending
"pynnuposaHue
GroupBy
Onepauumn Haf MHOXeCTBaMu
ConcatnUnion
Intersect nExcept

Cozepxanue

443
444
445
446

447

447
448
449

449
451

454
455

456
456

456
461
463
463
466
466

468
468
470

473

474
475
476
477

477
478
480

480
481

481
481
486

493

493

501

501

502

504
504

508

508
509
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MeTogbl npeobpa3oBaHus
OfTypenCast

ToArray, ToList, ToDictionary,ToHashSet nToLookup

AsEnumerable nAsQueryable
Onepauunun Hag anemeHTamu

First, LastuSingle

ElementAt

DefaultifEmpty
MeToab! arpermposaHus

Count mLongCount

Min n Max

SumwnAverage

Aggregate
KBaHTUdukaTopsl

Contains nAny

All nSequenceEqual
MeToabl reHepaumm

Empty

Range nRepeat

naBa 10. UNQtoXML

0O630p apXMTEKTYPSI
Uro coboii npeactasnser DOM-mogens
DOM-mogzens LINQ to XML
0630p mogenu X-DOM
3arpyska v pasbop
CoxpaHeHue v cepnanunsauns
CospgaHue aksemnnapa X-DOM
PYHKLUMOHANbHOE MNOCTPOEHME
YKa3aHue coepXX1Umoro
ABTOMaTMYECKOE INTy6OKOE KOMMpOBaHUe
Hasurauusa v 3anpocsol
HaBurauus no goyepHUM ysnam
HaBunrauus no pogmTenbCKUM y3nam
HaBuraums no pagHoMpasHbIM y31am
HaBurauns no atpmbytam
O6HoBneHne mogenn X-DOM
OG6HOB/EHME NPOCTbIX 3HAYEHNI
OG6HOBNEHWE JOYEPHNX Y3/10B U aTpUbyTOB
OG6HOB/EHME Yepe3 POANTENBCKUIA 31EMEHT
PaboTa cO 3HaYeHUsAMU
YcTaHOBKa 3Ha4YeHNI
MonyyeHne 3Ha4eHWi
3HayeHus 1 y3/bl CO CMELLAHHbLIM COLEPXUMbIM
ABTOMaTMYyeckad KoHkateHaumna X Text
LOKyMeHTbI 1 06bABNEHUS
XDocument
O6basneHns XML
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509
509
511
512
512
512
513
514
514
514
515
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516
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ViMeHa 1 npocTpaHcTBa UMeH
MpocTpaHcTBa MMeH B XML
YKasaHue nNpocTpaHCTB UMeH B X-DOM
Mogens X-DOM 1 cTaHAapTHbIE NPOCTPAHCTBa UMEH
Mpedukcebl
AHHOTaLMn
MpoeuymnposaHue B mogens X-DOM
YCTpaHeHue nycTbiX 3/1EMEHTOB
lMoTokoBasA nepefaya NPoeKLnn

Mnasa 11. Apyrue texHonornm XML n JISON

XmlReader
UTeHue y3/08B
UTeHune 3nemeHTOB
UTeHne aTpnbyTOB
MpocTpaHCcTBa MMEH 1 MpetuKCbl
XmlIWriter
3anuvcb aTpnbyToB
3anuck Apyrux TUNoB Y3108
MpocTpaHCcTBa UMEH U NPeqUKChbI
LLIabnoHbl Ans ucnonb3oBaHus XmlReader/XmIWriter
PaboTa ¢ nepapxmyecknmMm gaHHbIMM
CwmewmaHme XmIReader/XmIW riter ¢ mogensto X-DOM
Pa6oTa ¢ JSON
Utf8JsonReader
Utf8JsonW riter
JsonDocument

Mnasa 12. OcBo6OXAEHME N C60pKa Mycopa

IDisposable,Dispose nClose
CraHfapTHas ceMaHTuKa 0CBOOOXKAeHMS
Korpa BbINOMHATL 0CBOBOXKAEHWE
OuncTKa noneii Npu 0cBO6OXKAEHUN
AHOHVMHOEe 0CBOBOXAEHNE

ABTOMaTnYyeckas cbopka mycopa
KopHeBble 06BEKTbI

duHanm3atopsl
BhbI30B MeToga D ispose u3 uHanu3aTopa
BoccTaHoBneHve

Kak paboTaeT cbopLunk mycopa
Mpuembl oNTUMM3aLMK
MpyHYANTENbHLINA 3anycK CO0pPKU Mycopa
HacTpoiika c60pku Mycopa BO BpeMs BbIMO/IHEHUA
Harpyska Ha namsTb
OpraHu3aums nyna MaccMBoB

YTeuku ynpasasemMoli namsaTu
Taiimepsbl
[narHocTuka yTeyek namsatm

Copepxanve

542
543
545
546
547
548
549
551
552

553

553
554
556
559
560
561
562
562
563
563
563
566
568
568
570
571

575

575
576
S77
579
579
581
582
583
585
586
588
589
593
594
594
594
595
596
598
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Cnabble CCbIKK
Cnabble CCbINKM U KeLLUMPOBaHMe
Cnabble CCbIIKM 1 COOLITUS

[nasa 13. AnarHoctuka

YcnoBHasa KomMnuaaumsa
CpaBHeHMe YCNOBHOW KOMAWUAALMM U CTATUHECKUX NEPEMEHHbIX-(aros
ATpnoyt Conditional
Knaccel Debug n Trace
Fail nAssert
TracelListener
C6poc 1 3aKpbITVe NpocnyLLmMBaTenei
WHTerpauus ¢ 0Tnagunkom
MpucoefnHeHWEe 1 OCTAHOB
ATpUbYTHI 0TNaguMKa
Mpouecchbl 1 NOTOKM NPOLLECCOB
VccnenoBaHyie BbINONHSAIOLLMXCA NPOLLECCOB
WccnegosaHve NOTOKOB B NpoLecce
StackTrace n StackFrame
XypHanbl cobbiTnin Windows
3anmcb B XXypHan cobbITuin
UTeHue ypHana cobbIThil
MOHUTOPUHT XypHasa coobIThiA
CYeTyMKM NPOU3BOANTENBHOCTM
MepeyncneHvie OCTYMHbIX CYETHUKOB MPOU3BOAUTENBHOCTM
UTeHne JaHHbIX CYETUMKA NMPOU3BOAUTENBHOCTH
Co3faHue CHeTUMKOB U 3arunCb AaHHbIX 0 NPOU3BOAUTE/ILHOCTU
Knacc Stopwatch
MexxnnaTthopMeHHbIe MHCTPYMEHTbI AUArHOCTUKM
dotnet-counters
dotnet-trace
dotnet-dump

nasa 14. Napannennsm n aCUHXPOHHOCTb

BeepneHve

MHoronoTo4Has o6paboTka
Co3zfaHune noToka
Join nSleep
bnoknpoBaHve
JNokanbHoe Unu pasgenseMoe cocTosHUe
BriokvpoBKa 1 6e30MacHOCTb MOTOKOB
MNepefava gaHHbLIX NOTOKY
O6paboTKa NCKNKOUEHNT
MOoTOKK NepefHero nnaHa UM POoHoBbIE NOTOKM
MpvopuTeT NoToKa
MNepepaya curHanos
MHOronoTo4YHOCTb B 060raLEeHHbIX KIIMEHTCKUX NMPUIOXEHNAX
KOHTEKCTbI CUHXPOHU3ALMK
Myn noTtokos
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3agaun
3anyck 3agaum
Bo3BpalLLeHve 3HaYeHui
VickoueHus
MpogomxeHne
TaskCompletionSource
Task.Delay
MPUHLMNBI BCUHXPOHHOCTH
CpaBHeHWe CUHXPOHHbIX Y aCMHXPOHHBIX onepavuii
Uro coboii npeacTaBnseT aCMHXPOHHOe NPOrpaMmupoBaHmne
ACUHXPOHHOE NMPOrpamMmmMMpOBaHME 1 MPOJOIKEHNE
BaXkHOCTb 3bIKOBOW NOALEPXKKN
ACWHXPOHHbIe (OYHKUMK B C#
OxnpgaHve
HanwucaHne aCMHXPOHHBIX (hYHKLMWIA
ACUHXPOHHbIE NIMOAa-BbIpaXKeHNs
ACWHXPOHHbIE NOTOKU
ACUHXPOHHble MeToabl B WINRT
ACUHXPOHHOCTb U KOHTEKCTbl CUHXPOHU3AL A
OonTummnsaumns
ACVIHXPOHHBbIE LIa6/0oHbI
OTtmeHa
CoobLeHune 0 xofe paboT
ACVIHXPOHHbIN WaboH, 0CHOBaHHbIW Ha 3agadax
Kom6unHaTopb! 3agau
ACVHXPOHHOE 6/10KMpoBaHmne
YcTapesLuve WwabioHsbl
Mogenb aCMHXPOHHOTO NPOrpaMMM1pPoOBaHMUA
ACVIHXPOHHbI WabnoH Ha OCHOBE COBLITUIA
BackgroundW orker

naBa 15. [OTOKW AaHHbLIX N BBOA-BbLIBOL,

MoToKoBas apXMTEKTypa
Mcnonb3oBaHMe NOTOKOB
YTteHune 1 3anncb
Mownck
3aKpbITue 1 cbpackiBaHNe
Taiim-ayTbl
Be3onacHOCTb B OTHOLLIEHUW MOTOKOB YrpaB/eHns
IMOTOKM C ONOPHLIMU XPaHUULLAMU
FileStream
MemoryStream
PipeStream
BufferedStream
AfanTepbl NOTOKOB
TekcToBble aganTepsbl
[JBounyHble aganTepsbl
3aKpbITre 1 0CBOOOXKAEeHME alanTepoB NOTOKOB

Cogepxanve

645
646
647
648
649
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654
654
656
657
659
659
666
670
671
673
674
675
679
679
681
683
684
688
688
688
689
690

691

691
693
695
696
696
697
697
697
698
701
702
706
706
707
712
713
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MoToKM co CxKaTmem
CxaTwve B namaTu
CxaTtue haiinoB ¢ NOMOLLbIO g Zip B Unix
Pa6oTa ¢ ZIP-thaitnamu
Onepauuu ¢ haiinamm 1 Katanoramu
Knacc File
Knacc D irectory
FilelInfounDirectorylnfo
Path
CneupanbHble nanku
3anpaluviBaHne H(opmaLum o Tome
Mepexsar cOObLITWIA (hainNIOBOIA CUCTEMBI
daiinosblii BBOA-BbIBOA B UWP
Pa6oTa ¢ KaTasioramu
Pa6oTa ¢ thaiinamm
MonyyeHmne focTyna K Katasioram v hannam
BesonacHocTb, 06ecneymBaemas onepayMoHHOW CUCTEMOIA
BbinonHeHue nog y4eTHOM 3anMCbio CTaHAAPTHOrO NOMb30BaTenNs
lMoBbILLEHVE aAMUHUCTPATMBHbIX NOHOMOYWA 1 BUPTYanm3aums
Pa3melleHHble B NamATy (ainnbl
PasmeLlleHHble B MamMaTy (aiifibl M NPOU3BOSbHBINA (halinoBblii BBOL-BbIBOS,
Pa3meLLeHHble B NamsaTy (haiinbl 1 pasgensemas namstb (Windows)
MexnnatgopmeHHas pasgenseMas NaMaTb MEXAY npoLeccamu
PaboTa c akceccopamu NpeLCcTaBieHuni

FnaBa 16. BlanmopgeiicTeume c CeTblto

CeTeBas apxuTektypa
Afpeca v nopThl
NaeHTugumkaropsl URI
Knaccbl KNMeHTCKOW CTOPOHbI
WebClient
WebRequest nWebResponse
HttpClient
Mpokcu-cepsepsl
AyTeHTU(MKaLNSA
O6paboTKa NCKMKYEHNT
Pa6oTa c npotokosniom HTTP
3aronosku
CTtpoku 3anpocos
BbIrpyska faHHbIX hopMbl
Cookie-Habopb!
Peanunsauma HTTP-cepsepa
Wcnonb3osaHune FTP
VMcnonb3oBaHne DNS
OTnpaBKa cO06LLEHNIA 3EKTPOHHOI MoYThl ¢ nomowbio SmtpClient
Wcnonb3osaHne TCP
Mapannenusm n TCP
Mony4yeHre noutsl POP3 ¢ nomowwbio TCP
TCP B UWP
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Masa 17. Coopkm

CofepxvmMoe co0pKu
MaHuecT coopku
MaHudect npunoxeHus (Windows)
Mogaynu
Knacc Assembly
CTporve nMeHa 1 nognmcaHvie c6opok
Ha3HaueHue c60pKe CTPOroro UMeHwu
VmeHa c60pokK
MonHOCTbIO 3aaHHbIe MMeHa
Knacc AssemblyName
WHhopmaymoHHas u haininosast Bepcun c60pKu
Moanuck Authenticode
MognucaHme ¢ nomoLblo cnuctemsl Authenticode
Pecypcbl 1 NOAYNHEHHbIE CH0PKU
BcTpavBaHvie pecypcoB Hanpsamyo
daiinbl .resources
daiinbl . resx
Mof4nHeHHble cO0pPKU
KynbTypbl ¥ NOAKYNbTYPbI
3arpyska, pacnosHaBaHuve U U301MpoBaHne c60poK
KOHTeKCTbI 3arpy3ku c60pok
CraHaapTHbIN KoHTeKCT ALC
“TeKyLumiA” KoHTekcT ALC
Metog Assembly. Load n koHTekcTHble ALC
3arpyska 1 pacrnosHaBaHue HeynpaensemblxX 6M6IMoTeK
KnaccAssemblyDependencyResolver
BbIrpyska koHTekcToB ALC
YHacnej0BaHHbIe METOZbI 3arpy3Ku
Peanu3aums cucTembl NOAKNOUAEMbIX MOJYNE

naea 18. Pedhnekcus n metagaHHble

Pethnekeus 1 akTnBU3aLmsa TUNOB
MonyyeHue ak3emnnsapa Type
VimeHa TMnos
BasoBble TUMbI U UHTEP(ENCHI
CosgaHve 3K3emMnnapoBs TUMNOB
0O606LLEeHHbIE TUMbI
Pedhnekcus 1 BbI30B Y1EHOB
Twnbl 4neHoB
CpasHeHwue uneHos C# 1 uneHos CLR
UneHbl 0606LLEHHbIX TUMOB
[JnHamnyeckuii BbI30B uneHa
[MapameTpbl MeTOL0B
Vcnonb3oBaHue feneratos AN NOBbILEHNS NPOWU3BOANTENBHOCTH
JocTyn K HEOTKPbITbIM Y/ieHam
O606LLeHHbIE MeTopbI
AHOHVMHbII BbI30B Y/1EHOB 0606LLEHHOTO MHTEepdelica

(ozepxaHue

779

779
780
781
782
782
784
784
785
785
786
787
787
788
790
791
792
793
795
797
798
800
805
806
807
810
811
812
812
814

821

822
822
824
825
826
827
829
831
832
834
835
835
837
838
839
839
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Pethnekcums c6opok
Mogynu
Pa6oTa c aTpubyTtamu
OcHoBbl aTpubyTOoB
ATpnbyT A ttributeU sage
OnpegeneHne cO6CTBEHHOMO aTpubyTa
W3BneyeHve aTpnbyTOB BO BPEMS BbINOMHEHNS
JdunHamunueckas reHepaums Koga
eHepaums Koga IL ¢ nomowbio knacca DynamicMethod
CTek oueHKn
Mepegaya aprymMeHTOB AUHAMUYECKOMY METOAY
"eHepauwms NOKaNbHbIX NePEMEHHbIX
BetBneHue
Co3gaHune 06BEKTOB 1 BbI30B METOA0B 3K3eMMnspa
O6paboTKa UCKOYEHNT
Bbinyck c60poK 1 TMNOB
O6vekTHas mogenb R eflection .Emit
Bbinyck 4neHoB Tuna
BbInyck meTof0B
Bbinyck noneii 1 CBOCTB
Bbinyck KOHCTPYKTOPOB
MpucoeauyHeHve aTpubyTOB
Bbinyck 0606LeHHbIX METOLOB 1 TUMOB
OnpegeneHne 0600LLEHHbIX METOJ0B
OnpepfeneHne 0606LLEHHBIX TUMOB
CnoXHOCTN, CBA3aHHbIE C reHepayueli
Heco3gaHHble 3aKpbITble 06006LLeHNS
LLMknunyeckme 3aBUCUMOCTM
CuHTakcuyeckuii pasbop IL
HanucaHwe gusaccembnepa

nasa 19. ilnHamn4yeckoe nporpaMmmMmupoBaHmne

VcnonHatowas cpefa AMHAMUYECKOT0 A3blKa
YHUDMKaLMS YNCNOBbIX TUMOB
[unHaMnyeckoe pacrnosHaBaHue NeperpyXXeHHbIX YIeHOB
YnpoLueHue nattepHa “lNocetutens”
AHOHUMHbIIA BbI30B Y/IEHOB 00006LLEHHOr0 TMMNa
Peanusaums AMHaMUYeCKUX 06beKTOB
DynamicObject
ExpandoObject
B3aumogeiicTBne ¢ JUHAMUYECKMMUN A3bIKaMu
Mepefaya cocTosHUA Mexay C# 1 cLueHapuem

Mnaea 20. KpunTtorpadus

O630p
3awmTa gaHHbIX Windows
XelunposaHune
Anroputmbl xewmrposanusa B .NET
XeluvposaHve naponei
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CuMMeTprYHOe Wt poBaHue
LLnchposaHve B namaTtu
CoefiMHeHME B LieNoYKyY NoTOKOB LWNQPOBaHMUSA
OcB06OXeHMe 06BHEKTOB LLM(POBaHUSA
Ynpas/neHve Kovamu

LLngppoBaHme ¢ OTKPbITbIM K/HOYOM M NOAMMCAHME
Knacc RSA
Lindpossle nognucu

naBa 21. PacwmnpeHHasa MHOrTonoTOYHOCTb

O630p CUHXPOHU3AL N
MoHononbHoe 6/10KMpoBaHue
Onepatop lock
M onitor.Enter uMonitor.Exit
Bb160p 06beKTa CUHXPOHU3ALMM
Korga Hy>xHa 6/10KMpoBKa
BnoknpoBaHve 1 aTOMapHOCTb
BnoxkeHHoe 6/10KMpoBaHmne
B3aMmo610K1poBKU
Mpon3soanTeIbHOCTD
Mutex
BriokupoBaHune 1 6e30MacHOCTb K MOTOKaM
be3onacHocTb K noTtokam 1 tunbl .NET
Be3onacHOCTb K MOTOKaM B CepBepax NPUNOXKeHNI
HensmeHsiemMble 06BLEKTbI
HemoHoMosibHOe 6/10KMpOBaHue
Cemadhop
BIOKMPOBKM 06BEKTOB YTEHMS/3anncK
CWrHanm3nMpoBaHme ¢ NOMOLLbH AeCKPMNTOPOB OXMAAHNSA COObITUI
AutoResetEvent
ManualResetEvent
CountdownEvent
Co3sfiaHre MexnpoueccHoro o6bekta EventW aitHandle
[JeckpunTopbl 0XXKngaHns 1 NPOAOMKEHME
WaitAny, W aitA llu SignalAndW ait
Knacc B arrier
JleHnBast MHMLManm3auus
Lazy<T>
Lazylnitializer
JlokanbHOe XpaHunLe NoToka
[ThreadStatic]
ThreadLocal<T>
GetData n SetD ata
AsyncLocal<T>
Taiimepbl
MHOronoTo4HbIe TaiMepbl
OfHOMOTOUHbIE TaliMepsl

Cogepxanve

895
897
898
899
900
900
902
903

905
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911
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913
913
914
916
918
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nasa 22. NapannensHoe nporpamMmMmmpoBaHue

[ns yero Hy>KHa nH(pacTpyKTypa PFX?

KoHuenummn PFX

KomnoHeHTbl PFX

Korga HeobxouMo 1cnosb30BaTh MHPPaCcTpyKTypy PFX?
PLINQ

MpoaBvXeHne napannensHoro BbiNOMHEHUS

PLINQ v ynopsgounsaHue

OrpaHunyeHuns PLINQ

Mpumep: napannenbHas NporpaMma NpoBepKu opdorpadum

dyHKUMOHaIbHAA YNCTOTa

YCTaHOBKa CTeneHn napannenusma

OTmeHa

Ontmuzaumnsa PLINQ
Knacc Parallel

Parallel.Invoke

Parallel.ForuParallel.ForEach
Mapannennsm 3agau

Co3sfaHue ¥ 3anycK 3agad

OXugaHme Ha MHOXeCTBe 3a4au

OTmeHa 3afa4

MpogomkeHne

MnaHWpOoBLLMKK 3aaa4

TaskFactory
PabotacAggregateException

Flatten nHandle
MapannenbHbie KONIEKL MM

IProducerConsumerCollection<T>

ConcurrentBag<T>
BlockingCollection<T>

Peannsaums ovepegn npomsBoguTenein/notpeduTeneii

MnaBa 23. Span<T>uMemory<T>

[MpomeXyTKn 1 HapesaHue
CopyTounTryCopyTo
Pa6oTa c TeKCTOM
Memory<T>
OfHoHanpas/eHHbIe MEePeUNCINTENN
Pab6oTa C BbleNfeMOii B CTEKE U HEYNPaBAsAeMOW NaMsaTbio

naBa 24. CNoco6HOCTb K B3aMOAEVCTBUIO

Ob6palleHmne K HU3KoOypoBHeBbIM DLL-6nbnnotekam
MapLanusayus TMNoB 1 napameTpoB
MapLuanusaumsa obLmx TUMNoB
MapLuanmsauma KnaccoB 1 CTPYKTYp
MapLanusauus napameTpos inn out
CornaLueHus o Bbl3oBax
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O6paTHble BbI30BbI U3 HeYyNpaBifeMoro Koja
O6paTHbIe BbI30BbI C MOMOLLbHI0 YKasaTenei Ha pyHKuum (C# 9)
O6paTHble BbI30BbI C MOMOLLBHO efleraTos
Avynaumsa obvegnHeHmsa C
Pa3genseman namsTb
OTobpaxeHWe CTPYKTYPbl HA HEYNpPaBNseMyto naMsTb
fixed nfixed {... }
B3anmogeiicterne c COM
HasHauyeHne COM
OcHoBbI cuctemsl TUnos COM
O6paLeHre K KoMnoHeHTy COM n3 C#
Heobs3aTenbHble napaMeTpbl M UMEHOBAHHbIE apryMeHTb!
HesBHble napameTpsbl re f
WMHpekcaTopbl
[JvHammnueckoe cBA3bIBaHNE
BHeapeHue TUNOB B3aMMO/eiCTBIS
OKBWBAIEHTHOCTL TUMOB
OTKpbITME 061beKTOB C# ansg COM
BktoueHne COM 6e3 perncrpauum

naBa 25. PerynspHbie BblpaXkeHus

OCHOBbI PerynisipHbIX BbIpaXXeHUi
CKOMMNWUMMPOBAHHbIE PErYNAPHbIE BbIpaXKeHWs
RegexOptions
OTmMeHa CMMBO/0B
Habopbl cMMBO/I0B

KBaHTU(uKaTOpbI
>KazHble nnu NeHnBble KBAHTU(UKATOPSI

YTBepXAeHNA HYNEBOW LUNPUHBI
MpocmoTp Bnepes v MPOCMOTP Hasag,
MpuBA3KK
["paHuUbI cros

Mpynnbl
IMeHOBaHHbIe rpynnbl

3amMeHa 1 pasfgenieHne TekcTa
Henerat M atchEvaluator
PasfeneHve TekcTa

PeLenTypHbIVi CNPaBOYHMK MO PEryNsiPHbIM BblPaXXEHUAM
PeuenTsbl

CnpaBOYHUK MO A3bIKY PErynspHbIX BblpaXXeHUi
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