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IJ1ABA 1. Beegenue B .NET

1.1. 4910 Takoe .NET

[Liatdopma NET Framework — 910 TexHOIOTHS, HOALEPKUBAIONIA CO3AHIE
1 BBITIOJIHEHIE HOBOTO TIOKOJIEH ST TIPUJIOKEH I 1 BeG-CIrysKO.

I[Tpu paspaborke mardopmbl NET Framework yuauTbiBasuch cJieayonme mesim:

*  Obecrieuenre cpe/pl BBITOTHEHMST KOJIA, KOTOPask ObI MUHUMU3UPOBAIN
KOH(JIMKTHI PY Pa3BEPTHIBAHUK TPOTPAMMHOTO 00€CTIeYeH s U YITPaB-
JIEHUW BEPCUSIMI.

*  Obecnieuenre 00bEKTHO-OPUEHTHPOBAHHOI CPEIbI TIPOTPAMMUPOBAHIIS
JUIST JIOKQJIBHOTO COXPAHEHMsI U BBIIIOJHEHUS 0OBEKTHOrO Koja, J1b0
JUISE Y IAJIEHHOTO /PACTIPE/IETIEHHOTO BBITOTHEHNUSI.

+ TlpemocraBiienyie cpefibl BBITIOTHEHIS KO/, TAPAHTHPYIOIIe Ge3ormac-
HO€ BBITIOJIHEHUE KO/1a, BKJIIOYasl KO/, CO3/IaHHbII HEN3BECTHBIM UJIN He
MOJTHOCTBIO IOBEPEHHBIM CTOPOHHUM Pa3paboOTINKOM.

» IIpemocrasiieHue euHbIX TIPUHIIMIIOB Pa3pabOTKU /Il PA3HBIX TUIIOB
HNPUJIOKEHUIT, TAKNX Kak npuioskeHnst Windows u BeO-11puIosKeHusI.

» ObecrieueHne cpe/ibl BBITIOJIHEHMS KO/Ia, KOTOpast Obl UCKJII0Yaja mpo-
6JIEMBI C IPOU3BOAUTENLHOCTHIO CPEJL BBIIIOJHEHUS ClIeHAPUEB WU WH-
TEPIPETUPYEMOTO KOJIA.

» PaspaboTka B3auMO/EHCTBYsI Ha OCHOBE MPOMBITIIJIEHHBIX CTAHAPTOB,
YTO TI03BOJIsIET UHTErpupoBaTh Kox miaardopmsl NET Framework c jiro-
OBIM JIPYTUM KOIOM.

[Liardopma NET Framework cocrout us o01es13bIk0BO#i Cpeibl BBIOTHEHUS
(cpenpr CLR mim Common Language Runtime) u 6ubanoreku knaccos NET
Framework.

Ocuosa maardopmbl NET Framework - cpega CLR. Ee MokHO cunTarh ares-
TOM, YIIPABJISIIOIIAM KOJIOM BO BPEMsI BBITIOJIHEHUS U TTPEIOCTABJISIOIIUM OCHOB-
HbIe CJIYsKObI, TAKKME KaK yIIPaBJeHKe MaMAThio, TIOTOKaMU U YaJleHHOE B3auMO-
ZIeUCTBUE.

OcHoBHast 3a/1a4a CPeJibl BHIIIOJIHEHME - 3TO yipasJienune kogoMm. Koz, obparia-
IONIUIICS K cpejie BHITIOJHEHNS, Ha3bIBAIOT YIIPaBJISEMbIM KOJIOM, a KOJl, KOTO-
pbIii He 0OpaIaeTcst K Cpefie BHIMOTHEHsI, Ha3bIBAIOT HEYIIPABISIEMBIM KOOM.
bBubamroreka KJIaccoB SIBJSIETCSI KOMILIEKCHOW OOBEKTHO-OPUEHTUPOBAHHOMN
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KOJIJIEKITMEH TUIIOB, TIPUMEHSIEMbIX /IS Pa3pabOTKU MPUIOKEHUN - HAUMHasT C
KOHCOJIBHBIX TIPUJIOKEHWH, 3aITyCKAeMbIX U3 KOMAaH/HOW CTPOKW, W 3aKaH4M-
Basl IPUJIOKEHUSMU, UCIIOJIb3YIOIUMHU MTOCJEHIE TEXHOJIOIMUECKUE BO3MOK-
noctu ASPNET, nanpumep, Web.Forms u Be6-ciyx661 XML. Koneuno, ¢ momo-
mpio NET MoxHO cosmaBaTh 1 06braHbie Windows-nipuiioskeHus ¢ mHTepdeii-
com nros3oBaTens (GUI).

ITnardopma NET Framework moskeT pasMmelarbesi HEYIpaBIsSeMbIMUA KOMIIO-
Hentamu. Takue KoMoHeHThI 3arpyskaior cpexy CLR B coGcTBEHHBIE TPOTIECCH
U 3aITyCKAIOT BBITTOJIHEHUE YIIPABJISEMOTO KOJIa, YTO B UTOTE CO3/IA€T TPOTPAMM-
HYIO Cpefy, KOTopas MO3BOJISET MUCIO0JAb30BaTh CPEACTBA YIIPABIIEMOTrO U HEY-
MIPABJISIEMOTO BbITIOJTHEHUS.

Cpena CLR ynpasisieT mamMsiThiO, BBIITOJTHEHUEM MTOTOKOB, BHIITOJTHEHUEM KOJIa,
MPOBEPKOIT 6He30MaACHOCTH KO/, KOMITUJISIIIAEH U APYTUMU CHCTEMHBIMHU CJIY K-
G6amu. Bce aTH cpezicTBa SIBJISIIOTCS BHYTPEHHUMU JIJIST YIIPABJISIEMOTO KOJIa, KO-
Topbiii BeimosHsiercst B cpere CLR. U3 coobpaskeruii 6e30I1acHOCTH yIIpaBJisie-
MbIM KOMITOHEHTaM TPUCBAUBAIOT PAa3HbIE CTEIIEHU JIOBEPUS, KOTOPHIE 3aBUCST
OT MHOTUX (baKTOPOB. YTIIPABIAEMBI KOMITOHEHT MOYKET M HE MOXKET BBITIOJ-
HSTH OTIepPAIUU JIOCTYTIA K (haiiiaM, Olleparyy JOCTYIIA K PeeCTPy U APYTUe BasK-
Hble (DYHKITNN.

Takske cpela BBITOTHEHHs oOecIieurBaeT yIpaBJeHHe AOCTYIIOM IS KOJa.
[Tosp3oBaTe I MOTYT IOBEPUTD UCTIOJTHSIEMOMY MTPUJIOKEHUIO, KOTOPOE BHEJPE-
HO B BeO-CTPaHUILY, BOCIIPOM3BEeHIE 3BYKa, HO IIPU 9TOM He Pa3pelInTh eMy [0~
CTYII K (DailIoBol cucTEME U JIMYHBIM JIAHHBIM.

CLR peanmusyeT nHGPaCTPYKTYPY CTPOTOU TUITU3AINY U MTPOBEPKU KO/A, KOTO-
pyio HaszbiBaioT cucremoii 00umx tunos (CTS, Common Type Systyem). Takas
cucreMa obecrieynBaeT caMOOIIMCaHUE BCEro yIpaBisieMoro Kojaa. B pesysibrare
BC€ 3TO MTPUBOJIUT K HA/IEKHOCTHU KOJIA.

CLR MosKeT pasMelaTbcsi B CEPBEPHBIX MPUIOKEHUSIX, TAKUX Kak Microsoft
SQL Server u cy:x6s1 IIS (Internet Information Services).

Takas mHOpacTPyKTypa MO3BOJISAET UCIIOTH30BATh YIPABIAEMBIN KO AJIS pa3-
paboOTKU COOCTBEHHON JIOTUKH TIPOTPaMM, TOJIb3YSICh TIPU 3TOM BBICOYAIIE
TTPOU3BOIUTEIBLHOCTDIO JIYUIITUX CEPBEPOB, KOTOPBIE TIOA/IEP:KIBAIOT pa3Melrie-
HUE CPeJibl BHITTOJTHEHUS.

Teneps noroopum o 6ubmorexe kiaaccoB NET Framework. Bubsoreka kiac-
COB MIaT(hOPMBI TIPEICTABJISAET COOOIT KOJJIEKIIUIO TUIIOB, KOTOPbIE TECHO MHTE-
rpupytorcst co cpenoir CLR. TlonsitHO, uTo 6ub/MOTEKA SIBJIsSIETCST 0OBEKTHO-
OPUEHTUPOBAHHOM.
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Bubamroreka mpeaocTaBasieT THIIBI, U3 KOTOPBIX YIIPABJISIEMbIA KO/ TTOJIb30Ba-
TeJIST MOKET HacJeoBaTh (pyHKImU. JTo yrpoimaer padoty ¢ tunamu NET, Ho
1 YMEHbIIIAeT BPeM:I, 3aTpauynBaeMoe Ha U3yueHre HOBBIX CPE/CTB TAaTHOPMBbI
NET. B kosnekiusax NET peanusyercs nabop unrepdeiicoB, KOTOpbie MOKHO
HCIIOJIb30BATh JIJIsT Pa3pabOTKU TIOJIb30BATEIbCKUX KJIACCOB KOJIEKITHIA, KOTO-
pble MOTYT 00beauHAThC ¢ Kiaaccamu NET.

Ocuosubie dyuknnu NET ciexyiorniue:

* DBoraras ¢pyukimonanbrocts. [lnardopma NET Framework npemgocras-
ssieT Gorateiil HaGop GyHKIMOHAMA “U3 KopoOku”. OHa COXEPKUT COTHU
KJIACCOB, KOTOPbIE TIPEAOCTABISAIOT (BYHKIIMOHAIBLHOCTD, TOTOBYIO K HC-
MOJTb30BAHUIO B BAIIUX MPUIOKEHUSX. ITO O3HAYAET, UTO Pa3pabOTINKY
He HY’KHO BHMKAThb B HU3KOYPOBHEBBIE JIETAJIU PA3JUYHBIX OIEpaIluii,
Taknx Kak [/O, ceTeBoe B3anMoielicTBAE M T.1I.

» TlIpocras paspaborka BeO-npusoskennii. ASPNET - ato texHomorus,
nocryntas Ha tuatdopme NET st paspaboTkn AnHAMUYECKUX BeO-
npunoxenunii. ASPNET npegocraBiisieT yupapisieMyio COObITUSMEI MO-
neJib iporpamMmmupoBanust (mogobuyto Visual Basic 6, koropast yrporaer
paspaborky BeG-crpanui). ASPNET npemocrasisier pasjiudHble Jie-
MEHTBI TI0JIb30BATEIbCKOTO MHTEPdeiica (TabIuIIb, CETKH, KaJeHAapyu 1
T.JI.), YTO CYIIECTBEHHO YTIPOIINAET 33/1a9y ITPOTPAMMHUCTA.

*  TMommep:xka OOIIL. IlpenmytiectBa 00bEKTHO-OPUEHTUPOBAHHOTO TIPO-
rpaMmMmupoBanud u3BecTHbI BeeM. [Inardopma NET mpenocrasaser moa-
HOCTBIO 0OBEKTHO-OPUEHTUPOBAHHOE OKpY:KeHue. /[ake TPUMHUTHBHBIE
THIIBI BPOJIE [EJIBIX YHCEJI U CUMBOJIOB TEIIEPh CYMTAIOTCST OO BEKTaAMHU.

* Tlommep:xka muoOrosibraHocTH. Kak mpaBuiio, B GOJIBIMTIX KOMITAHUSX
€CTh TIPOTPAMMHUCTHI, TINIITYTIE HA Pa3HbIX A3bIKax. EcTh Te, KTo mpesro-
yuraer C++, Java uiu Visual Basic. YToObI iepeyduTh yeoBeKa, HysKHO
noTpatuTh BpeMs u aenbvru. [lnardopma NET mo3BosiseT yenoBeky nu-
caTh HAa TOM $3bIKe, K KOTOPOMY OH TIPUBBIK.

* ABTOMaTHUYECKOE yIpaBJeHHE MaMAThIO. YTEUKH TTaMITH - cepbe3Has
npuurta c6ost MHOTUX rpuitoxkennii. NET 1mo3BoJisieT mporpaMMucTy He
3a60TUTHCST 00 YIIPABJIECHUH TTAMSITBIO, & CKOHIIEHTPUPOBATHCST Ha TJIaB-
HOM - Ha TIPUJIOKEHUM.

¢ Cosmectumoctbh ¢ COM u COM+. Panee, no noasiaenust NET, COM
ObLI cTaHZapTOM Je-(HaKTo s KOMIIOHEHTU3MPOBAHHON pa3paboTKu
npusoxkeruit. NET nosnocteio coBmectuma ¢ COM u COM+.

*  TMommepxka XML. ILtaropma NET npenocrasisier XML Be6-cepBUCH,
KOTOpBIe ocHOBaHb! Ha crangapTax Bpoae HTTP, XML u SOPA.
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» IIpocroe passeprbiBaHre W HacTpoiika. PasseprbiBanue Windows-
IPUJIOKEHUI, UCIIONB3YIOMUX KOMIIOHeHTbl COM, sBJIAIOCH CIOXKHON
3amaveir. Oxanaxo NET cymectBenno ympocTtusia ee, yCTpaHUB TeM ca-
MbIM €llle OJ[HY NPUYUHY TOJOBHOI 60JM JI0OOTO MPOrPAMMUCTa, HIC-
nosb3ytoniero COM.

* Besomacrocts. Windows-1uratdopma Beera moasepraiach KpUTHKE 3a
mwioxyio 6GesomnacHocTh. Microsoft mpuaoknIa OrpoMHbIE YCUITHIU U
caenana maardopmy NET GeszonacHoii 1jist KOPIOPAaTUBHBIX MTPUJIOKE-
Huil. Be3omacHoCcTh THIIOB, 6€30MACHOCTD OCTYMA K KOy, ayTeHTU(hu-
Kallis Ha OCHOBE POJIeil - BCe ITO JIeJIaeT MPUJIOKEHUST HAJIEKHBIMU U
6e30MaCHBIMIL

1.2. Uctopusa .NET

B utone 2000 roma na koudepennun PDC (Professional Developer Conference)
Komranust Microsoft anorcupoBasia HOBbIH (HpeiiMBOPK /JisT pa3pabOTKU TIPO-
rpammHoro obectiedenust - NET Framework. Ilepsast ke OGera-epcust NET
Framework SDK Beta 1 6bi1a ony6inkoBana Ha caiite Microsoft 12 Hosg6ps
2000 rozga, ogmako oHa 6bLIa HACTOIBKO “chipoit”, uTo Microsoft pexoMmenzoBaia
ee yCTaHaBJIMBATh TOJBKO Ha KOMITBIOTEPHI, TPeHa3HAYEHHbIE [IJIsI TECTHPOBA-
Hust. Kak roBopurcst, nepBbiii 61uH Beerga komoM. Y TakuM KoMoM ObLia nepBast
6era-sepcust NET.

Hagephoe, Bam Oy/leT HHTEPECHO Y3HATH, YTO U3HAYAIBHO TIaTGOpMa JT0JKHA
6buta HasbiBathest Microsoft.Net, oxmnako, Bun Tefite pemmi nepenmMeHoBaTh
ee ipocto B NET. Takske oH 3asBUJI, UTO "CTpaTerns KOPIOpaluu IEeJTUKOM 1
MOJTHOCTBIO Oy/IeT onpenessaThes miardopmoii .Net" 1 4TO Bce MPOLYKThI KOM-
MaHWN CO BpeMeHeM OY/IyT MePENUCaHbl ¢ YIeTOM 3TOi 11aT(hOpPMBbI.

[TepBas Bepcus NET nosBusacs b n8a roja cirycts - 1 masg 2002 roza. B 1e-
soM, Tabsmna 1.1 copepskut urdopmario 060 Beex Bepeusx NET, BbimyieH-
uoix ¢ 2002 roxa.

Tabmauna 1.1. Bepcuu NET

. . Mo ymonyaHuio | 3ameHsieT
Bepcusa Aarta Bbixoga Visual Studio i
B Windows BEepcuio
Visual Studio
1.0 1 mas 2002 r. - -
NET

11 1 anpens 2003 Visual Studio Windows Server 1.0

' r. .NET 2003 2003 '
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Windows Vista,
Vi | i Wi 7
20 11 wioHs 2005 r isual Studio . indows 7, i
2005 Windows Server
2008 R2
Windows Vista,
Visual Studio Windows Server
6 HosI6ps1 2006 ]
3.0 - 2005 + pacwn- 2008, Windows 2.0
' peHus 7, Windows Serv-
er 2008 R2
Windows 7,
9 HOsGPs 2007 |  Visual Studio ndow
3.5 Windows Server 2.0,3.0
r. 2008
2008 R2
Windows 8,
12 anpens 2010 |  Visual Studio Hndow
4.0 Windows Server -
r. 2010
2012
. . Windows 8,
15 aBrycrta Visual Studio i
4.5 Windows Server 4.0
2012 2012
2012
. . Windows 8.1,
17 okTab6ps Visual Studio i
451 2013 2013 Windows Server 4.0,4.5
I.
2012 R2
452 5maa 2014 r. - - 40-451
Visual Studio )
4.6 20 nionsa 2015 . Windows 10 4.0-4.5.2
2015
17 Hos16ps 2015 Visual Studio Windows 10 Ver-
4.6.1 . 40-4.6
r. 2015 Update 1 sion 1511

[epsorit peans NET Framework 1.0 mpexmasunauancs maas Windows 98, NT
4.0, 2000 u XP. IToguepxka XP, a suaunt u NET Framework 1.0, 3akoHunach
B 2009 roxy. Bepcus 1.1 aBromMaTudecku ycranaBauBaiach BMecte ¢ Windows
Server 2003, mst apyrux BoimyckoB Windows oHa Gblia IOCTyIIHA B BUE OT-
JEeJIBHOTO yeTaHOBOYHOTO (haiima. OObruHas moaaep:xkka atoii Bepcun NET 3a-
konuuiach B 2008 roy, a pacumpennas - B 2013-om.

Bepcust 2.0 Buimymiena Bmecte ¢ Visual Studio 2005. B aToit Bepcuu Gblia j10-
GaBJieHa TIOAIEPKKa 0000IEHHBIX (generic) Ki1accoB, aHOHUMHBIX METOOB, a
TaKsKe IoJIHas nojaep:xka 64-6utHbix mwiardopm x64 u IA-64. [Togaep:xka aToii
Bepcuu 3akondena B 2011 roxy, a pacimupennas 3akanunBaetcs 12 anpesg 2016
roja.
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WurepecHo, uro natnavasibho Bepeust NET Framework 3.0 mosskHa Oblia Hasbi-
BaThcst WinFX, uro 10/15KHO OBLIO OTpasKaTh ee CyTh, a UMEHHO J00OaBIeHHbIE B
€e COCTaB KOMIIOHEHTHI:

Windows Presentation Foundation (WPF) — npesenranuonas rpadu-
yecKas ToJICUCTeMA, UCTob3yomas XAML;

Windows Communication Foundation (WCF) — mporpaMMHast MOZEJIb
MEKTITaT(OPMEHHOTO B3aNMOICHCTBIS,

Windows Workflow Foundation (WF) — texHosorust onpezaeieHus,
BBIIIOJIHEHUS M YIIPABJICHNs paOOYMMHE IIPOLIECCAMY;

Windows CardSpace — texHosiorust yHUGUIIMPOBAHHOMN MAEHTU(DUKA-
IHH.

PaciupeHHoil MoJ/Iep:KKU 3TON Bepcun He ObLIO0, a 0ObIYHAsT yrKe 3aKOHYMIIACDH
- emme B 2011 romy.

Bepcus 3.5 nopnepsxupaer C# 3.0, VB.NET 9.0, B Heii takske paciiupena QyHK-
rmonanbrocTh WF 1 WCF (eM. Boiie), gobasiena noanep:xka ASPNET, no-
6aBJIEHO HOBOE ITPOCTPAHCTBO UMEH.

Bepcus 4.0 nossunach 8 2010 roxy smecte ¢ Visual Studio 2010. Hosossene-
HUU JOBOJBHO MHOTO:

[Tosrast nogaepskka F#, IronRuby, IronPython;

IMopnepxka nmommuoxects NET Framework u ASPNET B Bapuante
Server Core;

bubmoreka napasutenbHbix 3a1a4d (Task Parallel Library), npexnasta-
YeHHAsT [JIsT YIPOIIEHUsI CO3/IAaHUsT PACTIPE/IEIEHHBIX CUCTEM;

Cpencrsa mozesmposanus Oslo;

A3wik MporpammupoBanns M, UCTIOJNB3YEeMBbIH /I CO3MAHUS TIPEIMET-
HO-OPUEHTUPOBAHHBIX SI3BIKOB.

Bepcust 4.5 nosiBusach B arycre 2012 roga u ee xapakrepHoil ocoben-
HOCTBIO SIBJIsIETCS OTCyTCTBHE mouep:Kkn Windows XP. OcHoBHbIE 0CO-
GEHHOCTH ITOI BEPCU:

Ynyuiennas noaneps;xxka cxatus ZIP.
IHognep:xka UTF-16 B koHCOMM.

YMeHbllleHE KOJNYECTBA MePE3ayCKOB CHCTEMbI TOCPEACTBOM OOHa-
pysKeHus 1 3akpbiThst npuaoxernuil mardgopmer NET Framework Bep-
cuu 4 BO BpeMsi pa3BePTHIBAHNS.
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»  @onosas xkommusiius o tpebosanmio (JIT), Kotopast mocTymnHa Ha
MHOTOSIZIEPHBIX IIPOLIECCOPAx [JIsl INIOBBIMICHUSI IIPOU3BOJUTEIBHOCTH
TIPUJIOKEHUS.

* Tlomaep:xka orpoMHbIX MaccuBOB (pasmep Goutee 2 I'6) Ha 64-pas3psiIHbIX
cucTeMax.

° y]Iy‘-IIHeHHaH ITPOU3BOJUTEJTBHOCTD IIPU U3BJIEHEHUN PECYPCOB.

N ato Tosibko Havanmo. HoBoBBemeHMiT 0ueHb MHOTO U JIOTIOJTHUTEJIbHYIO HH(OP-
MAaIIo BBl MOKETE TIOTYIUTD TI0 AJIPECY:

http://www.codeproject.com/Articles/599756 /Five-Great-NET-
Framework-Features

Bepcus 4.5.1 sBrsiercst obHOBIeHUeM /7t 4.5 u BbimymieHa B 2013 roay Bmecte
¢ Visual Studio 2012. Jannas Bepcus nocrasisiercss Bmecte ¢ 8.1 u Windows
Server 2012 R2, a MuHnMaIbHO ToepskuBaeMast Bepcust - Windows Vista SP2.

Bepcus 4.5.2 apisiercst ooHoBienueM st 4.5.1, 4.5 u 4.0, HO MoxeT OBITh yCTa-
HOBJIEHA Ha OZIHOM KOMIIbIOTEPE BMecTe ¢ Bepcueii 3.5 SP1.

[Ipeamnocientsisi HA MOMEHT HAIMCAHWsI TUX CTPOK Bepcus - 4.6. SBysiercst 00-
HoBJIeHUeM 171 Bepcus 4.0 - 4.5.2. YeraHaBanBaeTcst Ipu HeOOXOANMOCTY BMe-
cre ¢ Bepcueii 3.5 SP1, nocrasisiercst BMecte ¢ Visual Studio 2015.

B Bepcuu 4.6 mogsusca vosbiti JIT-koMmumsaTop anst 64-pa3psimIHBIX CUCTEM,
mojepskka mocsueareit Bepcun CryptoAPI or Microsoft, a Tak:ke mozaaep:kiBa-
erTLS1.1u 1.2

Camag mocnenusasa Bepeus - 4.6.1, koTopast MOSIBUJIACh COBCEM HeaBHO. SIBIIs-
eTcst o6HOBIeHNEM s Bepeuit 4.0 - 4.6 u mocrassieTcs BMecte ¢ Visual Studio
2015 Update 1.

1.3. NonnepxxuBaembie onepaunNoHHbIe
CUCTEMbI

[Tpaktuyeckn kaxknas Hosasg Bepcus .NET mo ymosganuio mcmosab3oBajach B
6smskaiiiem cieayromnieM Bbirycke Windows. OiHaKo 9T0 He 0O3Ha4YaeT, 4To JAaH-
nas Bepcust NET noagepskuBaeT ToJabKO 3TOT Beimyck Windows. MHbopMmarus
0 HOAJEPKKE OIEPALIMOHHBIX CHCTEM IIpuBegeHa B Tabauie 1.2,
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Tabauna 1.2. Iognepxkxa OC

Bepcus
) 1.0 {1.1|12.0/3.0(3.5|14.0|4.5|4.5.1|45.2| 46 | 4.6.1
Windows
Windows 98 +
Windows NT +
Windows
+ + | +
2000
Windows XP + + |+ | + + +
Windows
+ |+ + | + +
Server 2003
Windows
+ | + | + + + + + +
Server 2008
Windows
+ | + | + + + + + +
Vista
Windows 7 + | + + + + + + + +
Windows
Server 2008 + | + | + + + + + + +
R2
Windows
+ | + | + + + + + + +
Server 2012
Windows 8 + | + | + + + + + + +
Windows 8.1 + | + + + + + + + +
Windows
Server 2012 + | + | + + + + + + +
R2
Windows 10 + | + | + + + + + + +

1.4. Kak nporpammupoBanu paHbLue

[pexe, yeM mepexoauTh K uaydenuto miatdopmbl NET, Hy;KHO pa3oOpaThes,
KaK TIPOrPaMMUPOBAJIH JI0 €€ MOSIBIEHUST U 4TO CcroABuriao Microsoft cosmatnb
HOBYy0 1iaTopmy paspabortku. [ToaTomy gajiee Balil KaAeT HEOOIBIIOH 9KCKYPC
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B UCTOPUIO TTporpaMmMupoBanus. KoneuHo, B mephoKapThl MBI TTOTPYKaThCS HE
Gy1ieM, a 3aTpoHeM 6oJiee COBPEMEHHBIE METO/IBI TPOTPAMMKUPOBAHUSI.

1.4.1. 93bik C n Windows API - TpaguuUMOHHbIN NOAXoA,

JIaHHBIN MOX0/ MOKHO Ha3BaTh TPAAUIIMOHHBIM: pa3paboTKa MPOrpaMMbl Be-
nercst Ha C ¢ ucnonbzoanreM nntepdeiica Windows API (Application Pro-
gramming Interface — naTepdeiic MPUKIAIHOTO IPOrpaMMUPOBaHust). JlaHHbIIT
TTO/IXOJI TIPOBEPEH BPEMEHEM U C €T0 WCIOJIb30BaHNEM HAIMCAHO OYeHb MHOTO
TIPUJIOKEHUT.

XO0T4 3TOT ITO/IXOJT ¥ TPOBEPEH BpeMeHeM, IIPOIeCcC CO3/[aHus TPUIO0KEHHH ¢ Mo-
MoIIbI0 0HOTO TOIbKO API-nnTepdeiica ABiseTcs 0ueHb CJI0KHBIM 3aHSITUEM.
Ocnosnas mpobsema B ToM, uto C cam 1o cebe YK OYeHb JAKOHUIHBIN SI3BIK.
JIo60it C-mporpaMMICT BBIHYKIEH MUPHUTHCST ¢ HEOOXOAUMOCTBIO “BPYYHYIO”
YIIPaBJISITD TIAMSTHIO, UMETD JIEJIO0 C YKA3aTeJSIMU U YKACHBIMUA CHHTAKCUYECKH-
MU KOHCTPYKIUSIMU. B cOBpeMeHHOM Mupe BCe 3TU Bellly CYLIeCTBEHHO YIIPO-
IIEHBI, a SI3BIK (CPeIa) caM yIPAaBJISIET TAMSITHIO, BBIIETEHIEM 1 OCBOOOKIEHUEM
pecypcos u T.1. Ho B tpaguinmonnom C Bcero aTtoro Her.

Kpowme Toro, nockosbky C - 3TO CTPYKTYPHBIN SI3BIK POTPAMMUPOBAHUS, EMY
He XBaTaeT MPEUMYIIECTB, KOTOPbIE 06ECIeUnBAIOTCS 00HEKTHO-OPUEHTHPOBAH-
HBIM TT0/1X0/I0M. B coBpeMeHHOM Mupe nporpamma, Harrcarnast Ha C u Windows
API, Beirnaaut kak AMHO3aBP - yKacHO u ycTpamaioiie. HeyausureabHo, 4TO
panbiie Windows-mpuiosKeHus 4acTo “rioyim’.

1.4.2. 93bik C++ 1 6MOnuoTeka 6a30BbIX KNAacCoB

[HosBaenne C++ - orpomusiii mar Brepen. Muorue we cuntaior C++ MOTHO-
IIEHHBIM SI3BIKOM TMPOTPAMMUPOBAHUS, a JIHUIIb O0BEKTHO-OPUEHTHPOBAHHOI
Hajgcrpoiikoit Han C. Ho aTo HUKak He yMeHbITaeT ero npeumyinecTB. C mosiBe-
HreM C++ mporpaMMEcTaM CTajlo JOCTYITHO 0GBEKTHO-OPHEHTHPOBAHHOE TPO-
rpaMMUPOBAHUEM U €TI0 OCHOBHBIE TIPUHIIUIIBI - UHKATICYJISIINS, HACIE/[OBAHNE
1 TTOTUMOP(U3M.

Ho ue cmotpst Ha nogaepskky OOTI, mporpaMMUCTbBI BBIHYSKIEHBI MUPUTBCS €
YTOMUTENbHBIME ieTansiMu si3bika C (BbIAe/ICHIE TTaMSTH BPYYHYIO, YKaCHbIE
yKaszaresu u T.1.). [loaToMy OBLIO pelieHo ypocTuTh paboTy caMum cebe - Tak
MTOSBUJIUCH TIAATHOPMBI AT TporpamMmmupoBanusg Ha C++. OqHa U3 caMbIx 1o-
nyaspubix HasbiBaercss MFC (Microsoft Foundation Classes — 6ubmorexa 6a-
30BBIX KJ1accoB Microsoft).

[Lraropma MFS npenocrasisier ucxoausiii API-unrepdeiic Windows B Bujie
HabOpa KJIacCOB, MAaKPOCOB M MHOKECTBA CPEJICTB JIJIsI aBTOMATHYECKON TeHepa-
I[UH IPOTrPAMMHOTO Koza (MacTepbl, wizards).
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XOTs1 9TOT HOAXO/ K TPOTPaMMHUPOBAHIIO OOJIee yIaueH, 4eM MPEeAbIAY TN, TPo-
1tecc mporpammupoBanus Ha C++ ocTaeTcs oyeHb TPYAHBIM U BEJINKA BEPOST-
HOCTh BOBHUKHOBEHUSI OIMNOOK U3-3a €ro CBsI3U ¢ s13bIKoM C.

1.4.3. Visual Basic 6.0

[TepBBIM S3BIKOM TIPOTPAMMHUPOBAHUS, C KOTOPOTO MHOTHE HAYWHAIOT CBOIO
Kapbepy IporpaMMucTa, sisisietcst Basic (Beginner’s All-purpose Symbolic In-
struction Code). /laHHbIii A3bIK CIIEIMATBHO ObLI TIpeHasHaYeH JJIsi HOBUYKOB,
OH OYeHb TIPOCT U 00yYeHHe MPOTPAMMUPOBAHKIO YaCTO HAYWHAIOT UMEHHO C
ATOTO SI3bIKA. SI3BIK caM 110 cebe J0BOIbHO APEBHMIT - OH ObLI pazpaborad B 1964
rOJLy, @ BTOPYIo sKu3Hb Basic mosyuni ¢ nosisienneM Visual Basic or Microsoft.

Yrobbl 06serdanTh cebe KU3Hb, MHOTHE TporpaMMucTbl meperwan ¢ C/C++ B
MUD IIPOCTBIX 1 OoJiee APyKeCTBEHHBIX A3bIKOB Bpoze Visual Basic 6.0 (VB6).
VB6 nipenocTaBiisieT BO3MOKHOCTD CO3/IaBaTh CJIOKHBIE TIOTH30BATENIbCKHIE NH-
tepdeiichl, 6ubanorexu nmporpaMmmuoro kozaa (Bpoge COM-cepBepoB) 1 JIOTUKY
nocryra K 6asam gaHHbIX. VI Bce 310 Ha VB6 1emaercst o4eHb MPOCTO, B 4eM U
3aKJII0YAETCS TPUYNHA €T Oy ISIPHOCTH.

OcHOBHOIT HeZIOCTATOK si3bika VB6 - B TOM, 4TO OH He SIBJISIETCSI TIOJTHOCTHIO 00b-
€KTHO-OPUEHTUPOBAHHBIM. MOKHO CKa3aTh, 9TO OH MPOCcTO “06bekTHbIi”. Tak,
VB6 He 1o3BoJIsI€T TPOrPaMMUCTY YCTAHABIMBATD MEXKTY KJIACCAMY OTHOTIIECHUS
“noguraerHocTH” (T.e. MpuberaTh K KJIACCHYECKOMY HACJIEIOBAHUIO) U He 00-
JIajiaeT HUKAKO# BHYTPEHHEH MOIEPKKOI [T CO3/[aHNs TTapaMeTPU30BAHHBIX
kiaccoB. Taxxe VB6 He mo3BossgeT co3maBaTh MHOTOMOTOYHBIE TPUJIOKEHNS,
€CJIM TIPOTPaMMUCT He ToToB paboraTh Ha ypoBHe Windows API (910 cI0KHO 1
TIOBOJIBHO OTIACHO).

Onnaxo c nosgsiaenueM .NET Bce aemoctatkn VB6 ycrpanenst, mpasa, HOBbIH
S3BIK Terepb umeer Maio odiero ¢ VB6 u nassisaercas VB.NET. B sTom cospe-
MEHHOM $I3BIKE TOJIEPKUBACTCS TIepeorpesie/icHre oneparuii (Teperpyska),
KJIACCUYECKOe HaCJIe/[OBaHIe, KOHCTPYKTOPBI THIIOB, 0000IIEHUST 1 MHOTOE JIPY-
roe.

1.4.4. 93bik Java

[lepBoe, uTO MHe 3aTIOMHUJIOCH B CBOE BpeMsl, KOT/Ia BIIEPBbIE TOSIBUJICS Java
- 9TO BO3MOKHOCTH HAITMCAHWS Kpocc-TuiaTdhopMeHHOTo Kozia. Ho 310 He ennH-
CTBEHHOE TIPENMYIIIECTBO Java.

Java - 970 00beKTHO-OPUEHTUPOBAHHBIN SI3BIK TPOTPAMMIPOBAHUSI, KOTOPBIIA 110
CBOEMY CHHTaKCHCY MTOX0k Ha C++, HO TIpy 3TOM Java He UMeeT MHOTHX U3 TeX
HEIPUSTHBIX CHHTAKCHYECKUX aclIeKTOB, KOTOpbIe IPUCYTCTBYIOT B C++, a Kak
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mratopmMa — MPEAOCTaBIsIeT B pacopsizKeHue mporpaMMucTam GoJiblinee Ko-
JITYECTBO TOTOBBIX MTAKETOB C

Pa3JIMYHBIMU OTIPEIEJIEHUSIMH TUTIOB BHYTPU. Diiaroapst 5ToMy mporpaMMHCThI
MOTYT CO3/IaBaTh HA Java MPUIOXKEHUSI C BO3MOKHOCTHIO ToAKIoYeHud K b/l
HOIEPAKKON 0OMeHa coo0IeHusIMHU, BeO-uHTepdeiicaMu - U Bce 9TO UCHOJIb3Ys
BO3MOKHOCTH TOJIBKO CaMOTO Java.

Cam 1o cebe Java - 0ueHb IeTaHTHBI S3bIK, HO ¥ HETO €CTh O/[HA TTIOTEHINAb-
Has mpobJieMa: IpUMeHelHne Java o3HayaeT HeoOXOAMMOCTb HCHOTb30BAHUS
Java B nmkJie paspaboTKu ¥ /TSI B3ANMOZIEICTBUST KIIMEHTa ¢ cepBepoM. J[pyru-
MM CJIOBaMH, Java OueHb CJI0KHO MHTETPUPOBATD C JAPYTUMU SI3bIKAMU, TOCKOJIb-
Ky OH 33/[yMBIBJICST NU3HAYATBHO KaK €[MHCTBEHHBIH SI3bIK TPOTPAMMHUPOBAHUS
U eIMHCTBEeHHAs T1aTdhopMa ISl yI0BIeTBOpeHust 1000l notpednocT. Cme-
aTh Java ¢ APYTUM SI3BIKOM Oy/IeT OY€Hb CJIOKHO, TTOCKOIBKY OTpaHudeH J0-
crym k Java APL

1.4.5. Mopenb KOMNOHEHTHbIX 00 bEKTOB

Bot mb1 u gobpasucsk k npea--NET pemennio. Mogens COM (Component Ob-
ject Model - Mmozesib KOMITOHEHTHBIX 0OBEKTOB) ObLIA MPEAIIIECTBYIONIEN T11aT-
dhopmoii 115t pazpaboTKH MPUJIOKEHUT, KOTOpast npeiaraiach Microsoft mepes
NET. Buepssie COM nosiuiach B 1993 roxy, Tak 4To Moze/Ib cama 1o cede yike
SIBJISIETCST IOBOJIBHO JIPEBHEH, YUUTHIBAS CKOPOCTb PA3BUTH TEXHOJIOTHI.

Mopens COM 1mo3BOJIIET CTPOUTDH TUITHI B COOTBETCTBUH ¢ mpaBmiaamu COM
U 11osTy4ath 6JJ0K MHOTOKPATHO HCIIOJIb3YEMOTO IBOMYHOTO Kozia. Takue aBony-
Hble 6JI0KK Kojia HasbiBaloT “cepBepamMu COM”. OHO U3 TIPEUMYIIECTB cepBepa
COM B TOM, 9TO K HEMY MOKHO TTOJYYUTH IOCTYTI, UCTIOIB3YSI IPYTO# SI3BIK TPO-
rpammupoBanust. Hanpumep, kro-to moxer cozgatb COM-o0bekT Ha C++, a BbI
Mozkete ucnosb3oBarh Delphi u moakmouarsest Kk COM-cepsepy.

[Housarno, yto noxobuag HezapucuMoctb COM oOT g3bIKa gBJISETCS HEMHOTO
orpannyenHoi. Hampumep, Her crocoba mopoauts HoBbiii COM-kiace ¢ uc-
nosb3oBaHueM yxe cymectByollero (COM He moaep:KUBaeT KIacCUIECKoe
nacsenue). Ho aTo yike HIOAHCHI.

Ecam roBopuTh 0 IpenMyIecTBax, To oHO U3 npeumytiectB COM - mpospau-
HOCTB PACIOJIOKEHU. 3a CUeT MPUMEHEHUS PA3JIUIHbIX KOHCTPYKIIUH (TIPOKCH-
cepBepbl, 3arayiiku, AppID), mporpaMMHCTBI MOTYT M36€5KaTh HEOOGXOAMMOCTH
UMeTh JIEI0 C HU3KUM YPOBHeM - coketamu, RPC-BbI3oBamu u T.11.

Mozeab COM MOKHO CYUTATH YCIENTHOM 0OBEKTHOM MOJIEIIBIO, OTHAKO €€ BHY-
TPEHHEee YCTPOICTBO SIBJISETCS OUEHb CJIOKHOMW /TSI BOCIPUSATHUS, UIMEHHO TO-
HTOMY IPOTPAMMICTAM TPEOYIOTCSI MECSIIIBI HA M3YUYEHIEe ATON MOJIEJIH.
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Jlnst obaerdenust mporecca pazpaboTku aBoundHbix COM-00beKTOB Mporpam-
MUCTBI MOTYT MCTIOJIb30BaTh MHOTOUNCIIEHHBIE TITAT(OPMBI, TTO/IEPKUBAIOIINE
COM. Tak, B ATL (Active Template Library — 6ubsnoreka akTMBHBIX 11abJ10-
HOB) /17151 ynporienus mpoiiecca cozfanus COM-cepBepoB IpefiocTaBisgeTcs Ha-
60p crienraIbHbBIX KJIaCCOB, MAa0OJI0HOB 1 MakpocoB Ha C++. Bo MHOTHX Apyrux
s3bIKkax caoxHas napactpykrypa COM Takske ckpeiBaercs u3 Buzaa. Ho mog-
JIEPKKHA OZHOTO TOJBKO SI3bIKA JJIST COKPBITUS Beel cimoxknoctn COM - maro.
Jlae npu BBIGOPE OTHOCUTEILHO MPOCTOTO si3biKa ¢ oauepxkkoii COM (1mycTb
a10 Oyzer VB6) Bce paBHO IIPOrpaMMUCTY HYKHO GOPOTHCS € 3aIUCSMU O PETH-
CTpanuy 1 MHOTOYVCJIEHHBIMY JIETATIIMUA pa3BepThIBaHUA. Bce aTO Ha3bIBaeTCs
agom DLL (DLL Hell).

Koneuno, COM ymportaeT mporiecc Co3AaHusI TPUIOKEHUH ¢ TOMOTITHIO PAa3HBIX
sI3BIKOB TTporpaMmMmupoBanus. Ho HezaBucumasi ot s3bika npupoga COM He Ha-
CTOJIBKO TTPOCTA, KaK HaM ObI ATOTO XOTEJIOCh. Best aTa CJI0KHOCTD - CJIE[ICTBIE
TOTO, YTO TPUJIOKEHUS, HATIMCAHHBIE HA PA3HBIX S3bIKAX, MOJYYAIOTCS COBEP-
NIEHHO He CBSI3aHHBIMU C TOYKU 3PEHUsI CHHTaKcuca. B3gTh, HapuMmep, sI3bIKH
Javau C - ux cuHTaKCHUCHI OY4EHD TOX0KH, HO BOT VB6 BOOOIIIE HUKAK He TIOXO0K
na C. Ero xopuu yxon4at B Basic. A COM-cepBepbl, co3anHbIe /1719 BBITTOTHEHUS
B cpese COM+ (ona npezcrasiseT coboit kommonenT OC Windows, npeJara-
OTIHH 001ITHEe CITY;KObI 17IsT GUOIMOTEK CHEIUATBHOTO KO/IA, TaK1e KaK TPaH3aK-
IIUH, JKU3HEHHBII UK 00BEKTOB ¥ T.JI.), IMEIOT COBEPIIEHHO JPYTOe MOBejIe-
HUe, YeM OPMEHTHPOBAaHHbIE HAa MCIIOJIb30BaHue B BeO-cetn ASP-cTpaHuiibl, B
KOTOPBIX OHU BBI3bIBAIOTCS.

B pesysibrate nony4aercs oueHb 3amyTanHasi cMech TexHostoruii. Kasxaprit API-
uHTepdeiic mocTaBisiercst ¢ cOOCTBEHHOM KOJUIEKIMEl yKe TOTOBOTO KOJia, a
6a30Bble TUIIBI JAHHBIX He BCETA UHTEPIPETUPYIOTCS OIMHAKOBO. Y KaXkKIOTO
sI3bIKA CBOSI COOCTBEHHAs] M YHHWKaJIbHAs crucTeMa TUMOB. M3-3a atoro COM-
pa3paboTIMKaM HYKHO COOJIONATH MPENENbHYI0 OCTOPOKHOCTD TIPH CO3AAHIN
00IIeI0CTYTIHBIX METOOB B 0011e1ocTyHbIX Kiaccax COM. Ecan Bam, Hampu-
Mep, Hy’KHO co31aTh MeTozt Ha C++, KOTOPBIii ObI BO3BPAIIAT MACCUB IEJIBIX YH-
ces B ipusokenne Ha VB6, To BaM MpuieTcs TOTHOCTHIO TIOTPY3UTHCS B CJIOXK-
Hble Bbi30BbI API-untepdeiica COM mist co3maHusi CTPYKTYPbl O€30IIacHOTO
maccuBa. Besb ecii pazpaborunk Ha C++ mpocTo BepHET cOOCTBEHHBIIT MACCHB,
npusioskeHue Ha VB6 mpocTo He MoiMeT, 4TO ¢ HUM JIe/1aTh.

1.5. Yto npeanaraet Ham .NET

Kax Buznte, xusub mporpammrcta Windows-mpuiioskeHuii panbiie Oblia 04eHb
tpyzanoit. Ho ¢ mogsinennem NET Framework Bce crasno ropasmo mpoire. Kak
yxke ormedanoch, NET Framework mpezmcrasisier coboii mporpaMMHYTO TLIaT-
hopmy [Ist co3anusT IPUIIOKEeHNH Ha 6a3e ceMelicTBa ONePAINOHHBIX CUCTEM
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Windows, a Tak;ke MHOTOYHCJIEHHBIX OIIEPAIIMOHHBIX CUCTEeM pa3paboTku He Mi-
crosoft, Takux kak Mac OS X u pasiuunbie guctprbytussl Unix u Linux.

OcHoBuble DyHKIIMOHATbHBIE BO3MOKHOCTH .NET:

*  BosmokHoCTh 0OecriedeHusT B3aUMOAEHCTBUSI € CYIIECTBYIOIIMM TIPO-
rpaMMHBIM KozoM. ITo3Bosisier obecrieunBaTh B3aUMOJEICTBHE CyIIe-
crByfonux aBonvHbIx eauHui; COM ¢ 6Gosiee HOBBIMH JIBOUYHBIMU
exquannamu NET u nao6opor. C nossinennem NET 4.0 nanuast Bo3MOK-
HOCTb BBITJISIAUT €lile Tpolile Oaroaapst KiodeBoMy cjoBy dynamic (B
KHUTE MBI O HEM TIOTOBOPHM ).

» Tlomaep:ka pasHbix A3bIK0B porpammuposanus (C#, Visual Basic, F#
U T.JI.).

*  Hauunuue o611ero UCHOTHSIIONMIEr0 MEXaHU3Ma, KOTOPBIN MCIIOJIb3YeTCst
Bcemu g3bikamu NET. Bnarogapsa sToMmy ecTb XOpoOIIo onpesie/ieHHbI
HabOP THITOB, KOTOPbIE CLIOCOOEH TOHUMATh KaKIbIi MOJIEPKIBAIOIIUI
NET a3bik.

 ToranbHast MHTErpalus s3bIKOB. 11011epKNBAETCA MEKbASBIKOBbIE Ha-
ciefoBatmne, 00paboTKa MCKIIOUEHNH, OTIaiKa KO/Ia.

*  Orpomuast 6ubmroreka 6a30BbIX KiaaccoB. OHa MO3BOMSET YIPOCTUTD
npsiMble BbI30BbI K API-unTepdeiicy u mpeiaraer corjaacoBaiyio o0b-
€KTHYIO MOJIEJTb, KOTOPYIO MOTYT UCII0JIb30BaTh Bce sA3bIKkK .NET.

*  VmpomuieHnast Mozienb paseproiBanust. B NET He HY:KHO 3a00THTBCS O
perucTpanuy IBOMIHON eIuHUIIBI B cicTeMHOM peecTpe. B .NET moskHO
caes1aTh Tak, YTo0bl pasHble BEPCHH OAHOM 1 TOii ke coopku DLL Moraun
6e3 1pobJIeM OIHOBPEMEHHO CYIIECTBOBATD Ha OJIHO M TOM Ke MallliHe.

Kak sugure, NET ne umeer uudero obuiero ¢ COM, 3a UCK/IIOUEHEM Pa3Be 4TO
oAeP:KKN ABONYHBIX enuHUI] COM.

1.6. OcHOBHbIe KOMNOHEeHTbl .NET

1.6.1. Tpum kuta: CLR, CTS n CLS

Hacraso Bpems 1103HAKOMUTBCSL ¢ TpeMsl KiatoueBbiMU KomroHeHTamu NET:
CLR, CTS u CLS. C Touku 3penusi nporpammucta NET npeacrasisier co-
60i1 UCTIOMHSIONLYIO Cpefy U OOMMPHYI0 OGUOINOTEKY GAa30BBIX KJIAaCCOB. YPO-
BEHb UCIIOJIHAIONIEH cpebl HA3hIBAETCS OOIIE3bIKOBOM UCIIOIHAIONIEN cpefoil
(Common Language Runtime) wm cpenoit CLR (Takoe Ha3BaHMe UCIOMb3YeET-
¢4 yaine).
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Ocnoshas 3azauya CLR - aBromMaTiueckoe oGHapyKeHe, 3arpy3Ka U yrpasJie-
aue Tunamu NET. Teneps tunmamu ynpasager NET, a ae mporpammuct. Taxke
cpema CLR 3aboTuTCST 0 psiie HU3KOYPOBHEBDBIX JIeTAJIEN - YIIPAaBJIEHUE MaMsi-
ThI0, 00pabOTKa MOTOKOB, BBIIOJHEHUE PA3HBIX MPOBEPOK, CBSA3aHHBIX ¢ 0Oe3-
OTACHOCTBIO.

Ipyroit kommnonent .NET - o6mas cucrema tunos (Common Type System) win
cuctema CTS. [IpemocTaBisgeT MoTHOE OMUCAHNE BCEX BO3MOXKHBIX TUTIOB JTaH-
HBIX ¥ IPOTPAMMHBIX KOHCTPYKITUH, KOTOPBIE TO/IEP;KUBAIOTCS UCTIOJTHSIONIEN
cpejioi, a TakKe croco0OB, KaK BCe 9TH CYI[HOCTH MOTYT B3aMMOJEHCTBOBATh
apyr ¢ apyrom. HyskHo mornMath, 4to Jobast BoamoskHocTb CTS MoskeT He moji-
NEP’KUBATHCS B OTAETBHO B3ITOM A3bIKe, coBMecTMOM ¢ NET.

Nmenno moatomy cymiectByeT TpeTuii kommoHeHT - CLS (Common Language
Specification) mau crnermdukanusg CLS. B Hell omucaHo JMIIb TO HOAMHOXKE-
CTBO OGIIMX TUIIOB M MIPOTPAMMHBIX KOHCTPYKIIUH, KAKOBOE CIIOCOGHBI BOCIIPU-
numath Bce .NET sspiku. CiemoBarenbHo, eci Bbl ucnosb3dyere turbl NET
TOJIBKO ¢ (PYHKITMOHATHHBIMHI BO3MOKHOCTSIMHU, TIpelycMoTpeHHbIME B CLS, Mo-
’Kete OBITh yBepeHbI, uTo Bce coBMecTrMble ¢ NET sI3bIKM MOTYT UX U UCIIOJIb-
30BaTh. Ecsint JXe BBI MCTIOMIb3yeTe TUTT JaHHBIX, KoToporo HeT B CLS, HeT rapan-
TUH TOTO, 4TO C STUM TUIIOM JaHHBIX CMOKET PaboTaTh JI060I MoAIepKIBaEMBbIil
NET asbik. K cuacTpio, cymectByer crocob ykazarb kommuasitopy C#, 4ToOb
OH TIPOBEPSLT BeCh KO/ Ha mpeaMeT coBmecTumocTu ¢ CLS.

1.6.2. BubnuoTteka 6a30BbIX KNaccoB

Kpome cpensr CLR u cnermudukaruit CTS u CLS, B coctaBe mnardopmbr NET
cymectByer 6ubnmoreka 6a30BbIX KiaaccoB. OHa JOCTYITHA [IJIsI BCEX SI3BIKOB,
nopnepxuBaiomux NET. B atoit 6ubaroreke comepKaTcst OnpeneseHus mpu-
MHUTHUBOB (1TOTOKH, baitnoBerit 1/O, cucteMbl rpaduueckoil BU3yaTu3aiuu, Me-
XaHU3MBI JIJIS B3AaNMOJIEHCTBUS C PA3HBIMUA BHENTHUMHU YCTPONCTBAMM ), TIPENO-
CTaBJIsIeT MOJEPKKY IEJOr0 psifia CIyKO, KOTOpble HYKHbI B OOJIBIINHCTBE
peaNbHBIX TPUIOKEHIH.

B 6ubnmorexe 6a30BBIX KIACCOB COAEPIKATCS OMPEAETEHIS TUIIOB, KOTOPhIE MO-
IyT YIPOCTUTH MPOIECC J0CTyHa K 6a3aM JaHHBIM, 00eCIednTh Oe30MacHOCTD,
cosanue oObIYHBIX, KOHCOJIbHBIX 1 BeO-uHTepdeiicos u T.4. Ha puc. 1.1 mokasa-
Ha CBSA3b MEXKLY OMOIMOTEKOI 6a30BBIX KIacCOB U KoMoHeHTamMu .NET.

1.7. 93bIk C#

[Mockombky mnardopma NET pagukaabHO OTIUYIaETCS OT TPEIBIAYITIX TEXHO-
soruii Microsoft, kopriopaius pazpaborasa crieliuajbHO /s Hee HOBBIN S3BIK
nporpamMMupoBanusa - C#. CuHTakcuc aToro sA3bIKa MOXO0XK... Ha Java. Jlake He
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Bubanoreka 6a30BbIX KJIACCOB
HactonsHble rpaduaeckue Joctyn k IToanepxka HOTOKOB
API-unrepdeiicst 0a3aM TaHHBIX
Daitnosblit ObecneueHne Jpyrue
BBOJI/BBIBOJT 06€e30IMacHOCTH
CLR
CTS
CLS

Puc. 1.1. Bsaumocea3b mexay komnoHeHTamu .NET n 6ubnmnotekoit 6a30BbIX K1acCOB

Ha C++ (xota sa3bik Ha3biBaeTcss C#), a umenHo Ha Java. B nmpunine, Bce atn
s3piku - C, Objective C, C++, C# u Java ucrioJsib3yoT MoX0oKuil cuHTakcuc. Bee
OHWU SIBJISTIOTCSI YJIEeHAMU CEMENCTBA SI3BIKOB 1porpamMMmupoBanust C.

He CMOTPA Ha CXOKECTb C Java, MHOTHME CMHTAKCUYECKNE KOHCTPYKIIMU B C#
MOJEJINPYIOTCA

coryiacHo pasmaHbiM ocobenHocTsim Visual Basic 6.0 u C++. Kak u 8 VB6, B C#
MTO/IEP;KUBAIOTCS TIOHATHE (POPMATHHBIX CBOMCTB TUIIOB (BMECTO TPAAMITNOH-
HbIM MeToiaM get u set). Kak u B C++, B C# fmomyckaeTcs repe3arpyska omnepa-
Ui, co3[[aHNe CTPYKTYD, MepedncaeHnii 1 GyHKIHN 0OpaTHOTO BbI30Ba.

B C# nonuep:xkuBaetcs 11ey1b1il psiji QYHKITMOHAIBHBIX BO3MOKHOCTEH, KOTOPbBIE
00BIYHO BCTPEYAIOTCSI B PA3HBIX BCTPEUYAIOTCS B PA3JUYHBIX (DYHKIIMOHAIBHBIX
aspikax nporpammupoBanust (LISP u mogo6ubie) - aambaa-BbIpakKeHus, aHo-
HUMHBIE TUIIBI U T.II.

[Tockoabky C# - cMech OyJIb0ra ¢ HOCOPOTOM, TO €CTh THOPUIHBIN SI3bIK, B3sIB-
I JTydliiee U3 HECKOJbKUX SI3bIKOB TTPOTPAMMUPOBAHUS, OH SIBJISIETCS TIPO-
CTHIM, MOIIIHBIM U THOKKUM SI3BIKOM. PaccMOTpH jKe HENOJIHBII CIIMCOK ero KJIo-
4eBbIX (DYHKITUOHATBHBIX BO3MOKHOCTEN:
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He myxno mukakux ykaszarteseil. Hakomer-to, mporpaMMucThl u3ba-
BIJINCH OT HeoOXomuMocT paboTsl ¢ ykazareasmu. O6prano B C# He
HY’KHO pabOTaTh € yKa3aTeJsIMU HATIPSIMYTO, HO MOJIJIEP/KKA CAMUX YKa-
3areJieil eCTh, €CJIU BAPYT MOHA00UTCSI.

AsromaTnueckast cbopka Mycopa (aBTOMaTH4eCKOe YIIPaBJICHUE MaMsi-
Tb10). VIMenHo moatomy kiriodeBoe cioBo delete B C# orcyTcTByer.

®DopmasnbHbIe CHHTAKCHYECKHE KOHCTPYKIINHU JIJIST KJIACCOB, MHTEPdeii-
COB, CTPYKTYDP, TIEPEYUCICHUI 1 1eIeTaTOB.

B03MOXHOCTD Teperpysku OTmepaTopoB JIJIST MOJb30BATENBCKUX THUTIOB
(kak B C++), HO [IPK HTOM He HY’KHO 3a00THThCS 0 Bo3Bpate *this st
obecrieyeHs CBSI3bIBAHUSI.

BoaMokHOCTD co3anns 0600NIEHHBIX TUITOB U 0000OIIEHHBIX 3JIeMEH-
TOB-YJICHOB.

[Monmepskka aHOHUMHBIX METOJIOB, TIO3BOJIAIONIUX MPENOCTABIISATh
BCTparBaeMylo (DYHKIMIO Be3je, riae TpedyeTcst NCIoIb30BaTh THII Jie-
serata. C nosBiaernem NET 2.0 (¢ 2005 roza) nosiBUJIMCh YIIPOIIEHMS B
Mozesn " iesierat-coobIThe ", B TOM YKCJIE TTOSIBUIACH BO3MOKHOCTD ITPH-
MEHEHHUsI KOBaPUAHTHOCTH', KOHTPaBapUaHTHOCTH? U TIPeoOpasoBaHuUsI
IPYIIIT METOIOB.

Haunras ¢ sepcun NET 3.5, osgBuiack mojmeps;KKa st CTPOTO TH-
MU3UPOBAHHBIX 3aNIPOCOB (MX TakKe HasbiBaloTcs 3anpocamu LINQ),
KOTOPBIE UCTTOIB3YIOTCS /IS B3AUMOAENCTBUS C PAa3HBIMU BUIAMU JIaH-
HBIX.

[Hognep:kka aHOHUMHBIX TUIIOB, TIO3BOJISIONIAX MOJIETUPOBATE HOPMY
THUTIA, a He ero IoBeeHne.

C nostenennem NET 4.0 a3pik C# cHoBa ObLJT 06HOBJIEH U JAOTIOJHEH PSIIOM HO-
BBIX (DYHKITMOHATHHBIX BO3MOXHOCTEH, 2 UMEHHO:

[Mopmepxka HEOOSA3aTENHHBIX TTAPAMETPOB B METO/AX, A TAKKE MMEHO-
BAaHHBIX APTYMEHTOB.

1

KoBapnaHTHOCTb - 3TO COXpPaHEHME nepapxnun HacnegoBaHNsA NCXOAHbIX TUMOB B NPO-
N3BOJHbIX TUNAax B TOM Xe nopsiake. Tak, ecnu knacc Toyota HacnenyeT oT knacca Cars,
TO eCTeCTBEHHO nosaratb, 4To nepedncneHne IEnumerable<Toyota> 6yaeT NOTOMKOM
nepeuncnexus IEnumerable<Cars>

KoHTpaBapnaHTHOCTbIO - 3TO o6paLleHre nepapxmm MCXOAHbIX TUMOB Ha NPOTUBOMO-
JIOXHYIO B NPOM3BOAHbIX TMNax. Tak, ecnu knacc String HacneayeTt ot knacca Object,
a penerat Action<T> onpegeneH kak MeTo, MpuHMMaloWmMii obbekT Tuna T, To
Action<Object> HacnenyeT oT generarta Action<String>, a He Ha060pOT. encTBUTENb-
HO, ecnn "Bce CTPOKM — 06bekThl”, TO "BCSAKMIA METOZA, ONEePUPYIOLLNIA MPON3BONbHBIMN
06bEKTAMU, MOXET BbINOJIHUTL ONEPaLMio Had, CTPOKON™, HO He HA060opOoT. B TakoMm cy-
yae roBOpST, 4TO TWM (B LAHHOM cilydae 06006LEHHbIN AeneraT) Action<T> kOHTpaBapu-
aHTeH cBOeMy napameTpy-tuny T.
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° HOZ[Z[GIDKK& JAWMHAMMWYECKOI'O ITIOMCKaA YJ/ICHOB BO BPEM: BBITIOJIHEHM A 110~
CPEACTBOM KJIIOYEBOT'O CJIOBa dynamic.

* 3HauuTeNbHOE YIPOIleHHe obecriedeHne B3aUMOJEHCTBUS TTPUIIOKe-
Huii Ha C# ¢ yHacaenoBanabiMu COM-cepBepamu GJrarogapst ycTpaHe-
HUIO 3aBHCUMOCTH OT COOPOK B3aUMOJIENCTBUSI U TIPEIOCTABJIEHUIO TIO/I-
JEPKKU He0OsI3aTETbHBIX apTYMEHTOB Tef.

* Pabora ¢ 06001IEHHBIMI THIIAMU CTajla TOPas/o MOHsATHee, Giaarogapst
MOSIBIEHUIO BO3MOKHOCTH JIETKO 0TOGpakaTh 0OOGIEHHbIE JaHHbIE 13

obux Kosuiekiwit System.Object.

HauboJiee BaxKHbBIIT MOMEHT, KOTOPBI BbI IOJIKHBI 3HATH, IporpaMMupyst Ha C#:
C TIOMOIIBIO HTOTO SA3bIKA MOKHO CO3/[aBaTh TOJIBKO TAKOH KO/, KOTOPBIN Oyaer
BBITIOJIHATHCA B uicniosHsionieit cpeze NET (To ecth ucnonb3osatrs C# 1715 1mo-
ctpoenus “knaccuueckoro” COM-cepBepa Wl HEYTIPABIISIEMOTO TPUIOKEHNUS C
BoizoBamu API-unrepdeiica u komom Ha C u C++ Heslb3s).

Kon, opuerTtupyemsorit Ha BeimoHeHHUe B ucnonsonieit cpene NET, HaspiBaet-
ca ynpasiseMbiM kKogoM (managed code). Koz, koTopblii He MoxkeT 06CIysKu-
BaThCS HEMOCPeICTBeHHO B ucnomasiomneli cpene .NET, HazpiBatoT HeympasJise-
MBIM KozoM (unmanaged code).

MpumeuyaHue. Bbl 0OMKHBI TaKXe MOHUMATb, YTO C# - 3TO HE €ANHCTBEHHbLIN A3bIK,
KOTOPbIA MOXHO MCNoNb30BaTb A5 noctpoeHus .NET-npunoxeHuin. Npu ycTtaHOoBKe
6ecnnaTtHoro komMmnnekTa paspaboTtku Microsoft .NET 4.0 Framework SDK (kak u npu
yctaHoBke Visual Studio) ans Beibopa A0CTynHbl NsTh S3blkoB: C#, Visual Basic, C++,
JScript .Net, F#.

1.8. Coopku B .NET

Kaxkoit 661 51361k NET BBI ObI He BRIOpaIN IS TPOTPAMMUPOBaHUs, BaXKHO TIO-
HUMaTh, 4To ABoMYHble .NET-e1nHUIBI MMEIOT Takue Xe pacuiupenue (aiios,
kak u iBonvnble eHUTIEI COM-cepBepoB 1 HeyTpaBJsseMbIX TporpamM Win32
(.dll u .exe), HO BHYTpPU OHM YCTPOEHBI COBEPIIEHHO NHAYE.

[IBouunbie NET-equauist DLL He sKcmoOpTUPYIOT METOABI A yYIPOIIEHUS
B3anMoJielicTBUs ¢ ucnonusioneir cpexoit COM - Benb .NET - ato ne COM.
Onu He OMUCHIBAIOTCS ¢ TOMOTIBI0 6ubarorek COM-THIIOB U He PErucTpupy-
10TCSI B cicTeMHOM peectpe. CaMoe BasKHOe 3aKJTI0UAETCST B TOM, UTO OHU COJIEP-
J&Kart He crienuduyeckre, a HAOO60POT, He 3aBUCSIIINAE OT TIAT(HOPMbI HHCTPYKITHH
Ha IpoMeskyTouHoM s3bike (Intermediate Language — IL), a Takske MeTaJaHHbIE
THUTIOB.
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Paboraer s1o Tak. Mcxogupiii Koz Ha X IPOXOAUT YePe3 KOMIUIATOP X, KOTO-
pBIil reHepupyeT UHCTPYKINK 1L 1 MeTaganmbie. /[pyruMu ciioBaMu, Bce KOM-
nuasaTopsl Beex nmoaaep:xuBaemMbix NET 93p1K0B, reHEpUPYIOT OTMHAKOBBIE WH-
crpykiuu IL u MmeTafanuble.

IIpu cozpanvu DLL- nimu EXE-daiina ¢ momorpio NET-kommuisgTopa mosyya-
eMblIil GOJIBINOI ABOMYHBII 00bEKT HasbiBaeTcst cOOpKoii (assembly). [TogpobHO
cbopKu Gy/IyT PACCMOTPEHBI B IPYTHX IJIaBaX 3TOH KHUTH, a ceifuac HyKHO pac-
CKa3aTh XOTs1 ObI 00 OCHOBHBIX CBOMCTBaX ATOTO (hopmara (haiiios.

B c6opke comepskurcst CIL-Ko/1, KOTOPBIN TTOX0K Ha GaiiT-KOJ Java Tem, uTo He
KOMITWJIUPYETCS B OPUEHTUPOBAHHBIE HA ONPE/IETIEHHYIO TIIaThOPMYy UHCTPYK-
1Y JIO TEX TI0P, TIOKa 3TO He CTAHOBUTCS ACHCTBUTENBHO HeOOX0uMbIM. OObIU-
HO 9TOT MOMEHT HACTYIIaeT, KoT/ia K KakoMy-1o 610Ky CIL-uHCTPYKIINI BBITTOJI-
HsieTCst oOpallieHue st ero BuinoaHenus B cpee NET.

Kpome CIL-unCTpyKIWMii, B cOOPKax eCTh TakKe MeTaJaHHbIe, ONUCHIBAIOLIIe
0COOEHHOCTH KaKI0TO UMEIOIIErocst BHYTPH AaHHON aBondHoil NET-equHuibn
[ ”»
Tuna’.

Camu c60pku, kpome CIL u MeTalaHHbIX THITOB, TaK;K€ OMUCHIBAIOTCS C TOMO-
IIbI0 MeTaJlaHHbIX, HadbiBaeMbIx MaHudectoMm (manifest). B kaskmom manude-
CTe OfIePKUTCST MHGMOPMAITUS O TEKYIIel Bepcun cCOOPKH, CBEAEHHS O KYJIbType
(TpuMeHsieMble 71 TOKATU3aIuU CTPOKOBBIX U rpadUuecKuX pecypcoB) U Tie-
peYeHb CChLIOK Ha BCe BHENIHUE COOPKH, KOTOPbIE TPEOYIOTCS JIJIs TPABUILHOTO
(GyHKITMOHNPOBAHNA (3aBUCUMOCTH ).

C6opku 6b1BaioT 0HOMGANTOBBIMUA U MHOTO(DANTOBBIMU. B GOJIBIIMHCTBE CIIy-
yaeB Mexxay coopkamu NET u daitnamu asonunoro koza (.dll min .exe) co-
GJTIO/TAETCST TPOCTOE COOTBETCTBHE “OfinH K oxiHOMY”. TI0aTOMY TIpH TIOCTpOEHIN
DLL-6u6mmorexun NET MokHO mosiarath, 4To (haifl JBOMYHOrO Koga 1 cOopKa
- 3T0 OiHO ¥ TO Xe. OHaKo, 3TO He coBceM TaK. C TeXHWYECKON TOUKHU 3peHus,
cbopka, cocrostiast u3 ogHoro moayJst (.dll wim .exe), HaspiBaercst oxHodaiiio-
Boii. B Takoii c6opke Bce HeoObxommmbie CIL-UHCTPYKIMHT, METa[aHHbIE 1 MAHI-
(ecThl coepskaTcs B OJJHOM aBTOHOMHOM YETKO OTIPE/IeJIEHHOM TIaKeTe.

MuorodaiioBbie COOPKHI COCTOAT U3 MHOkKecTBa (aiiios gsonyHoro koga NET,
KayK[IbIil M3 KOTOPBIX HazbiBaeTcst MoaysieM (module). ITpu moctpoernn Muoro-
(haitsioBoii COOPKU B OJHOM U3 €€ MOJYJIEH COMEPKUTCS MaHU(bECT BCeil caMoii
cOOpKH, a BO BeeX ocTasibiblX - Manudect, CIL-UHCTPYKITNYM 1 MeTa[aHible TH-
1IOB, OXBATBIBAIOIIAE YPOBEHb TOJHKO COOTBETCTBYIOIIETO MOAYJsSA. B riaBHOM
MOJLyJIe COIEPIKUTCST OMIcanue Habopa TPeOYyEeMbIX JTOMOJHUTEIBHBIX MOLYJICH
BHYTpH MaHubecta cbopku. CO0pKH OyIyT pacCMOTPEHBI B riiase 9.
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1.9. Noapo6Ho 0 CTS

B kask10if KOHKPeTHOIT cOOPKe MOKET COAEPIKATHCS JTI0O0€ KOJMYECTBO CAMBIX
pasubix TrmoB. B mupe NET "tumn" - 570 mpocTo 001I1Hii TEPMUH, KOTOPBIT MO-
JKET MCTIO0Ib30BATHCST 1151 0003HAYEHS TI000TO0 AIEMEHTA M3 MHOKeCTBa (KJIacc,
nunrepdeiic, CTPyKTypa, liepeducieHue, 1ejerar).

IIpu nocrpoennn pemenunii .NE'T, ckopee Bcero, npuieTcsl B3auMo/1eicTBOBaTh
€O MHOTHMU U3 9TUX TUTIOB. Tak, B cOOPKe MOKET COMEPKATHCST OJIUH KJIACC, pe-
ATM3YIOUINH olpe/iesieHHOe KOIU4ecTBO NHTep(elicoB, MeTO/ OJJHOIO U3 KOTO-
PBIX MOKeT IIPUHUMATh B KadecTBe IlapaMeTpa IepevrcyeHne, a BO3BpallaTh -
MacCHB.

CTS npexcrasisieT cob6oit GOpMaIbHYIO CIEIM(pUKAINIO, B KOTOPOW OIMHCAHO
TO, KaK JOJIKHBI OBITh OIPEAEIEHBI TUIIBI JIJISI TOTO, YTOObI OHU MOTJIA 0OCITy-
xuBatbess B CLR-cpeze. Bcem NET-paspaborurikam BaxKHO yMeTh paboTaTh Ha
MIPeATIOYNTAEMOM UM $3biKe ¢ aThio Tunamu u3 CTS. [lanee mpuBoauTcs Kpat-
KU 0030p 9TUX THIIOB.

1.9.1. Tunbl Knaccos

B xaxxnom coBmectumom ¢ .NET s3bike onep:kuBaeTcst, Kak MUHUMYM, TIOHSI-
THe Tuma Kiacca (class type), KOTopoe Urpaer eHTPaiIbHYIO POJIb B 00bEKTHO-
OpPUEHTUPOBAaHHOM TmporpammupoBanuu (ganee - OOIT). Kaxkaprit kimacc MoxeT
COZlepKATh TTPOU3BOJIbHOE KOJUIECTBO UJIeHOB (KOHCTPYKTOPHI, CBONCTBA, Me-
TOZIBI U COOBITHST) M TOUEK AaHHbIX (T0seit). B C#, Kak 1 B IPyTUX sI3bIKAX TIPO-
rpaMMUPOBaHUS, It OObSBIEHU KJIacca UCIIOIb3YETCs KII0YeBOoe CJI0BO class:

class Car

{
public int Run ()
{ return 1; }

B Tabmuiie 1.3 npuBoauTCcss KpaTKUI TIepedeHb XapaKTePUCTHK, CBOWCTBEHHBIX
THTIaM KJIACCOB.

Tab6auma 1.3. Xapaxrepucruru kiacco CTS

Xapakrtepuctuka OnucaHune
CteneHb BUAMMOCTHU Kaxapli knacc [omkeH HacTpanmBaTbCsl C aTpubyToM BU-
anmocTu (visibility). Mo cyTu, oaHHbI aTpMOYT yka3biBaeT,
[OMKEH N knacc 6blTb AOCTYMHbIM BHELWHUM cHopkam
WX ero MOXHO MCMOJIb30BaThb TOJIbKO BHYTPU ornpepe-
JNIeHHOW cOopKN.
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ABCTpaKTHble UM KOH- | 3k3emnnspbl abCTPaKTHbIX KIACCOB HEe MOryT co3pa-
KPEeTHbIE KNaccehbl BATbCS HaANPSMyK W NpegHa3HadvyeHbl Ana onpeneneHmns
0OLLMX acnekToB NOBEeAEHUs A1 NMPOU3BOJIbHBIX TUMOB.
OKk3eMnNaApbl KOHKPETHBLIX KacCOB MOMyT CO34aBaTbCs
HanNpsmyto.

3aneyaTaHHble 3aneyaTaHHble (sealed) knaccbl He MOryT BbICTynaTb B
ponu 6a30BbiX AJ1S APYrnX KNaccoB, TO eCTb He Noaaep-
XMBAOT Hacneaus.

Peanusyiowme unHTep- | MHTepdeic (interface) - ato konnekumsi abCTpakTHbIX
deicol Y/IeHOB, KOTOpble 06ecneynBaldT BO3MOXHOCTb B3au-
MOOENCTBUS Mexay OOBbLEKTOM M MONb30BaTENEM 3TOr0
obbekTa. CTS no3BonsieT peannsoBaTtb B kacce niodoe
KONMYEeCTBO MHTEPdENCOB.

1.9.2. Tunbl uuTepdeicos

VHTepdeiichl TpeacTaBasior cob6oit MMEHOBAHHYIO KOJICKIIUIO OIpe/eeHuit
abCTPaKTHBIX YJIEHOB, KOTOPBIE MOTYT TOIEPKUBATHCS B JaHHOM KJIAcCe WJIH
ctpykrype. B C# Tumner naTepdeiicoB ompenesgioTcs: ¢ TOMOIIBIO KIIOUYEBOTO
cioBa interface. ITpumep:

public interface IDrive

{

void Press();

Ot camux uHTepdeticoB nMpoxry mMano. OxHAKO, €CIN OHU PEaTN30BaHbl B KJac-
cax WU CTPYKTYpa, OHU TMO3BOJSIOT TOJYIUTh JOCTYII K JOMOJHUTEIHHBIM
(hYHKITHOHAIBHBIM BO3MOKHOCTSIM 32 CYeT 00aBJIEHUsI TPOCTO CCHIIKKM HA HUX
B moruMopdHO hopme.

1.9.3. Tunbl cTPyKTYp

B CTS ectb nonaTue ctpykrypsl. Ecim BoI panbiie mporpamMMmupoBain Ha C, To
Oyere IPUSATHO yUBJIEHBI, 4TO B coBpeMeHHoM Mupe NET Hauuioch MecTo st
Ballero JIOOMMOro Tumna JaHHbIX. CTPYKTypa MOKET CYUTAThCs "00IerdeHHon "
Bepcreil kimacca. OOBIYHO CTPYKTYPBI JIYUIIE MOAXOISAT JJIST MOJETUPOBAHUS
MaTeMaTHYecKnX AaHHbIX. B C# CTPYKTYPBI OIIPEEISAIOTCS KITIOUEBBIM CJIOBOM
struct:

struct Nums
{
public int xs, ys;
public Nums (int x, int y) { xs = x; ys = y; }
public int Add()
{

return xs + ys;
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OGpaTHTe BHUMaHWe: CTPYKTYPhI MOTYT COAEP/KATh KOHCTPYKTOPHI X METOBI -
MOJI00HO KJIacCaM.

1.9.4. Tunbl nepeyncneHmnin

[Tepeuncienus (enumeration) - yzoOHast IporpaMMHasi KOHCTPYKITHSI, TTO3BOJIS-
olast CrPYIIIUPOBATh JJaHHBIE B Taphl "'UMsi-3HaueHue". Hampumep:

public enum eNums
=1,

2,
=3

— QW P~
Il

[To ymMosyaHuio ISt XpaHEHUsI KasKIOTO 9JIEMEHTa BBIIEISAETCsT OJIOK MaMsITH,
KOTOPBIil COOTBETCTBYET 32-OUTHOMY I€JIOMY, HO ITPU HEOOXOAUMOCTH (HATIPH-
Mep, eCJIN HYKHO 9KOHOMUTD OIEPATUBHYIO MTaMsITh IIPU CO3aHUH TPUIIOKEH I
JUIST YyCTPOUCTB ¢ HebobinM 00beMoM O3Y) 910 3HaYEHE MOKHO U3MEHUTD.
Kpome toro, B CTS, 4T06BI 1IepedncisieMble TUITbI HACJIeJOBAIMCH OT 00111ero Ha-
30BOTO Ky1acca System.Enum.

1.9.5. Tunbl generaros

Heneraror (delegate) - siBastiorest NET-sKBUBasieHTOM 6G€30MacHbIX B OTHOIIIE-
HUW TUIOB yKazartesyell GyHKIuii B ctuiae C. OCHOBHOE OTJINYNE 3aKII0OUAETCS
B ToM, uTo feserat B NET mpencrasisier cob0il Kiacc, KOTOPBIN HACJIELYeTCsT
or System.MulticastDelegate, a He mpocTo ykasaTejab Ha KaKOii-TO KOHKpeT-
HbII azgpec B mamsiTi. OGBSABUTH JieJIeraT MOKHO € TIOMOIIBIO KJIIOUEBOTO CI0BA
delegate:

public delegate int AddOp (int x, int vy);

Jleneratsbl yI06HO UCTIOJIB30BATh, KOT/Ia HY/KHO 00ECTIEUUTh OJIHY CYI[HOCTb BO3-
MO’KHOCTBIO TIePEHAINPABJISATh BBI30B APYTOii CYIIHOCTH 1 00Pa30BbIBATH OCHOBY
IS apXUTEKTYpbl 00paboTku cobbiThii NET.

1.9.6. BcTpoeHHbIe TUNbI faHHbIX

B CTS Taxke COmEpKUTCS YETKO OIpeAeseHHBIN HAabop (hyHIaMeHTAIbHBIX
THUIIOB JIaHHBIX. B KaKIOM OTAEIbHO B3SITOM SI3BIKE Ui OOBSIBJICHUST TOTO WJIH
MHOTO BCTPOEHHOTO Tuta AaHHbX U3 CTS 06bIYHO MPeaycMOTPEHO CBOE YHU-
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KaJIbHOE KJII04eBOe CJI0BO. B Tabiune 1.4 mokasaHo, Kakue KJII0Y4eBbIe CJI0Ba B
Pa3HBIX SI3BIKAX COOTBETCTBYIOT TUTaM AaHHbIX B CTS.

Tab6auna 1.4. Berpoennsie Tumnbl ganHbix B CTS

CTS C# C++ Visual Basic
System.ByteByte byte unsigned char Byte
System.SByteSByte SByte sbyte signed char
System.Int16 short short Short
System.Int32 int int unun long Integer
System.Int64 long __int64 Long
System.UInt16 ushort unsigned short UShort
System.UInt32 uint unsigned int Ulnteger
System.Unit64 ulong unsigned __int64 ULong
System.SingleSingle float float Single
System.DoubleDouble double double Double
System.ObjectObject object object” Object
System.CharChar char wchar_t Char
System.StringString String String” String
System.DecimalDecimal decimal Decimal Decimal
System.BooleanBoolean bool bool Boolean

[Tpu atom B C# MoxHO yKkazath HazBaHust TunoB u3 CTS:

long x=0;
System.Int64 y = 0;

1.10. Noppo6Ho o CLS

CLS (Common Language Specification — o6mmast crenuduKkanus 1Jjs s3bIKOB
[IPOrpaMMUPOBAHUsI) IPEACTaBIAeT coO0i HabOp IIpaBUL, KOTOPbIE MOAPOOHO
OIUCHIBAIOT MUHUMAJIbHBIN U MOJIHBII HA00P (DYHKIMOHATBHBIX BO3MOKHOCTEIH,
KOTOPBIE JOJKEH 00513aTeIbHO MOALEePKUBATD KAkl OT/eabHO B3sThIil NET-
KOMITUJISITOP, YTOOBI TEHEPUPOBATH TAKOM MTPOTPAMMHBII KO/, KOTOPBINA MOT ObI
obcayxuBarbest CLR.

CLS MOXHO cYuTaTh MPOCTO MOAMHOKECTBOM BceX (hyHKITMOHATBHBIX BO3MOK-
Hocreti, onpesneneHHbix B CTS. B kxoneunom utore CLS sBisieTcst cBoero posa
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HabOPOM TIPABIJI, KOTOPBIX JOJIKHBI TIPUAEPKUBATHCS CO3AATENN KOMITUJISITO-
POB, €CJIF OHU XOTAT YTOOBI X TIPOAYKTHI MOTJIN 6e3 0COOBIX MpodsieM hyHKIH-
onupoBaTh B mupe .NET.

¥ Kaxaoro TAKOTO TIPaBUJIA €CTh IIPOCTOE Ha3BaHME U OHO OTTUCHIBAET, KAK NMEH-
HO €ro JIefCTBHE KacaeTcs TexX, KTO CO3[aeT KOMIIMISATOPBI U TeX, KTO OyAeT ¢
HUMHU B3aUMOIEUCTBOBATD.

Cawmoe rimaBuoe mpasuiio B CLS raacut, uto mpasmira CLS xacaioTces TOIbKO Tex
JacTeil TUIIa, KOTOPbIE [IEJIA0TCST TOCTYITHBIMU 32 IpeieiaMu COOPKH, B KOTOPOit
onu ompeneneHsl. OTciona cleAyeT, 9To Bce ocTaabHble mpaBuia B CLS He pac-
MIPOCTPAHSIIOTCSI HA JIOTUKY, TPUMEHSIEMYTO JIJIsT TOCTPOEHUST BHYTPEHHUX pabo-
yux getaneit tnma NET.

Camoe uHTepecHOe, 9T0 B caMoM C# ecTb IIeJbIil PSI/l TPOTPAaMMHBIX KOHCTPYK-
1ui, He cooTBeTcTBYyMOMMUX mpaBuiaM CLS. Ognako kommuisgtop C# MoXKHO 3a-
CTaBUTH BBITIOJHATH MTPOBEPKY MMPOTPAMMHOTO KOZa Ha MPeAMeT COOTBETCTBUS
npasusiam CLS ¢ momorpio arpubyrta NET:

[assembly: System.CLSCompliant (true) ]

Arpubyr [CLSCompliant] sacrasiser kommmasitop C# IpoBEpATh KaskIylo
CTPOKY Kojia Ha peameT cootBeTcTBust mpaBuiaM CLS. Ecou OymnyT o6Hapyske-
HBI HapyIIeHnst Kakux-1u60 tpasua CLS, KOMITMISATOP BbIAACT OMIMOKY 1 OTIH-
camue Bbi3BaBiiero ee koja. Ha puc. 1.2 nokaszano, uto arpubyt [ CLSCompliant |
sazan st coopku System.DIL. Yrunury Reflector MmoskHO ckauaTh 10 agpecy
http://www.red-gate.com/products,/reflector.

File Edit View Tools Help

2. e ~|[meTassceesvB1a <] S|

<h Obje ser (€ € 3 System, Viersion=4.0.0.0, Cult..19342089
-3 mscorlib (4.00.0) -
o 1/ Assembly System, Version 40.0.0

= -3 System.Core (4.0.0.0)

[assembly: AssemblyDelaySignitrud]]
@ IR System.Coredll [assembly: ComCompatibleVersion(l, 0, Oxced, 0)]
@ [ Resources [assembly: SateliteContra "4,000)]

% -3 System.iml (40.0.0) <\devdiviEcmaPublicKey:snk')]

5 -3 System.Data (4.0.0.0) eptionT|
[assemb\y AssemblylnformationalVersion('4.0.30319.1")]

m

4 -3 System Web (1.0.00) [assembly: DefauftDependency(LoadHint Always)]
% -3 System.Drawing (4.0.0.0) [assembly: TypeLibVersion(2, 4)]
®) -3 System.Windows.Forms (4.0.0.0) assembly: D A D ) Points)]
® -3 System.ServiceModel (400.0) [assembly: NeutraiResourcesLanguage(’en-US")]
T -3 SystemWorkflow,Compenenthodel (4.0.0.0) [““mﬂy‘ gmp;"“‘“"“““‘”“”‘
7 -3 System.Workflow.Runtime (4.0.0.0) assembly: StringFreezing]
[assembly: ComVisible(false)]
% -3 Systern.Workflow. Activities (4.00.0) i

[assembly: AllewPartially TrustedCallers]

// Assembly System, Version 4.0.0.0

Location: C: Microsoft.net 40,3031 dll
Name:  System, Version=40.00, Culture=neutral, [assembly:
PublicKey Token=b77a5c561924£089 [assembly:

Type: Library [assembly:
[assembly:
[assembly:
[assembly: Assembly Targstsdpatchﬁaml( "10.21-0"]
[assembly: SecurityPermiss yhction i kipVerificati

[assembly: Typ Toltypeof(Semapt ption))]

Puc. 1.2. Reflector - yrunuta ana pekomnunsauum o6bektor .NET
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1.11. Noppo6Ho 0 CLR

CLR (Common Language Runtime) - o0Imesi3bIKOBasi UCIOJHSIONMIAsT CPeJia.
CLR MOKHO pacIieHHBaTh KaK KOJIIEKIIUIO BHEITHUX CJIYK0, KOTOpble HEOOXO-
JIUMBI JIJI1 BBIMOJTHEHUS] CKOMIIMJIMPOBAHHON €AMHUIILI ITPOTPAMMHOIO KOJA.
Hanpumep, mpu ncnonpzoBannn miatdopmsl MFC ng co3manus HOBOTO TIpH-
JIOKEHUSI TPOTPAMMUCT OCO3HAET, UTO TIPHJIOKEHHIO TIOHAK00UTCs OHbInoTeKa
Bpement Boimosnenust MFC (o ect mfc40.dll).

AHaIOrMYHO ¥ ¢ APYTMMU A3bIKaMK. V B-IporpaMMuCT IIOHMMAET, 4TO [0JI-
JKEH ITIPUBA3BIBATHCSA K OJHOMY WJIM [IBYM MOZYJISAM HCIOJHSIOMENR CPeibl
(msvbvm60.dll), a Java-nporpaMMucTbl TIPUBSI3aHbI K BUPTYyaJbHON MallHE

Java (JVM).

B coctaBe .NET ecTb ene ogna ucnonusionias cpeaa. OCHOBHOE OTJINYHNE MEX-
ny ucnonusonie cpegoil NET u BeIllIeymIoMsAHYTBIMU CpelaMU 3aKJII0uaeTcs B
ToM, 4To ucnoHsomas cpeaa NET obecrieunBaeT eMHbII 4eTKO ONpeIesieH-
HBIIl YPOBEHD BBITIOJHEHUSA. DTOT YPOBEHD BBITIOJHEHUST CIIOCOOHDBI UCIIOJIH30-
BaTh Bce coBMecTuMble ¢ NET a3biku 1 mmaTdhopMeL.

@usnueckn ocHoBHOW MexanusM CLR mpezcrabisier coboil GUOIMOTEKY IO
naspannem mscoree.dll. Hazsanne MSCOREE - ato abppeBuarypa ot Microsoft
Common Object Runtime Execution Engine - o6muii MexaHu3M BBITTOJTHEHUST
UCIIOJTHSIEMOTO KO/Ia 0OBEKTOB.

Korza go6asnsiercs ccblika Ha cOOPKY, IPeBapUTeIbHO aBTOMATHYECKH 3arpy-
xkaercst 6ubanorexka mscoree.dll, a yike mocse atoro sarpyskaercst cOopka B 11a-
MSTb U IPOUCXOIUT €€ BBITIOJHEHHE.

MexaHu3M UCTIOTHSONEN Cpeibl OTBEYAET 3a BBHIITOJTHEHNUE 11eJI0TO Psjia 33/1a4.
[TepBbIM I€JIOM OTBEYAET 3a OIpe/ieJIeHHe MECTa PACIIONIOKeHUsT COOPKY 1 0OHa-
PY’KeHUe 3aIPanimBaeMOro TUIIA B IBONYHOM (paiijie 3a CUeT CYMTHIBAHUS COIEP-
JKaIUXCS TaM MeTaJlaHHbIX. Takke OH pa3Meliaer TUIl B TaMsITH, TpeoOpasyer
CIL-xox B cooTBeTcTByMOIINE MIaTHOPME UHCTPYKIIUY, IPOU3BOIUT ITPOBEPKU
6€e30IMaCHOCTH 1 BBITIOJTHAET 3alIpPallnBaeT IPOTPAMMHBIN KO,

1.12. MNpocTpaHcTBa UMEH

Bce obune THios, Kotopoe MOKHO rctionb3oBath B .NET, copep:kutcst B MHOTO-
YUCJIEHHBIX TpocTpancTBax (namespaces) nmed NET. OcnoBHOE TPOCTPaHCTBO
MMeH, ¢ KOTOPOTO Hy’KHO HAYMHATH 3HAKOMCTBO C IIPOCTPAHCTBAMU HA3bIBACTCS
System. B nem comepskutcst HabOp KIIIOYEBBIX THIIOB, ¢ KOTOPBIMU JIOO0H pas-
paborunk NET Gyzer ucnosnb3oBath cHoBa u cioBa. Cozzanne hyHKIIMOHATb-
Horo mpuaokenust Ha C# HeBO3MOXKHO 6e3 00aBIEHUsT CCHUTKN XOTSI OBl Ha
IIPOCTPAHCTBO UMEH System, NOCKOJIbKY BCe OCHOBHbIE TUIIBI JaHHBIX (System.
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Int32, System.BooleanBoolean) onpenenenbt umerno B Hem. B tabmmiie 1.5 mpu-
BOJIATCS HEKOTOPBIE mpocTpancTBa umeH .NET.

Tab6auma 1.5. Hexoropsie nmpoctpancTsa umer B NET

MpocTpaHCTBO MMEH OnucaHuve
ConepXnT MHOMO NMone3HbIX TUMOB, NO3BONAOLWMX pabo-
System TaTb C MaTeEMaTUYECKUMN BbIYMCIEHUSMU, FeHEePaTOPOM
Clly4aiHbIX YMces, NepeMeHHbIMN cpeabl U T.4,.
System.Collections CopepxuT psg KOHTEHEPHbIX TUMOB, a TakXe HeCKOSbKO

6a30BbIX TUMNOB U MHTEP@ENCOB, NO3BONAIOLLMX CO3aa-
BaTb CneunasbHble KONNeKuum.

Mcnonb3yetca ons B3aumMomencTeusa ¢ 6asamu JaHHbIX
yepe3 ADO.NET

34eCb COOEPXMTCSH MHOMO TUMOB, NPeAHAa3HAYEHHbIX )15
System.lO paboTbl ¢ onepaumsmu ¢annoBoro BBOAa/BbIBOAA, CXa-
TN OAHHbIX, MopTamMu

CopepxuT TUnbl, KOTOPble NOAAEPXKNBAIOT OOHAPYXeHMe
System.Reflection TUNOB BO BPEMS BLINOSIHEHUS, a TakXe AMHAMUYecKoe
co3aaHune TUMOB.

CopepxuT cpeacTsa, MO3BONSIOWNE B3aMOAENCTBO-
System.Runtime BaTb C HeynpasnsieMblM KOAOM, TOYHEE, 3TU CcpencTea
HaxoasaTcs B System.Runtime.InteropServices.

System.Data

System.Drawing CoOepXuT TuMbl, MPUMEHSeMble AN MOCTPOEHUs Ha-

System.Windows.Forms CTONbHbLIX NpunoxeHnin (Windows Forms)

FABNAETCSA KOPHEBLIM AJ151 HECKOJIbKUX MPOCTPAHCTB MEH,
System.Windows npeaocTaBnsAoWmMX Habop rpaduHecknx MHCTPYMEHTOB
WPF (Windows Presentation Foundation)

CO,EI,ep)KI/IT TUMNbl, NPUMEHAEMbIE MNP BbINOJIHEHUN MPO-

System.Ling rpaMMmnpoBaHus ¢ ncnosb3osaHnem API LINQ
System.Web MNosBonsaeTt cospasaTb Be6-npunoxeHns ASP.NET
Mo3BonaeT co3paBatb pacnpenenieHHble MNPUIOXEHNUS
System.ServiceModel ¢ nomoubio API-uHTepdeiica Windows Communication
Foundation (WCF)
System . Xml 3necb copepxaTcs MHOrOUYUCIEHHbBIE TUMbI, KOTOPbIE UC-

nonb3ytoTcs npu pabote ¢ XML-aaHHbIMU

Tunbl, UMeloWmMe Oeno ¢ paspeLleHnsamm, kpuntorpadum-
ennT.a.

Cpenctea ons co34aHMA MHOMOMOTOYHBIX MPUIOXEHNA,
System.Threading CMOCOBHbIX Pa3AennTb Harpy3Ky Cpeam HeCKOMbKUX MNPOo-
LLeCCOpPOB.

Tunbl 4N NOCTPOEHMS NOAAEPXMBAOLLNX paboyne noTo-
System.Workflow K1 npunoxeHun ¢ nomowpio API-uHTepderica Windows
Workflow Foundation (WWF)

System.Security
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[lng mopkouennst mpocTpancTBa UMeH B CH# MCTIONB3yeTCsT KIUYEeBOE CIOBO
using, HarpuMep:
using System;

using System.Drawing;
using System.Windows.Forms;

Ha atom Bce. B cnenyeit rmaBe MbI moroBopuM o paszseptoiBanmu cpesibl NET u
0 CO3/1aHUM PUJIOKEHMIT Ha si3bIKe C#.
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2.1. Pa3BepTbiBaHME Y 3aKa34MKa

Kaxk ysuarsb, kakast Bepcust NET Framework ycraHosiiena y 3akazunka? Mosk-
HO BOCIIOJIb30BAThCS CIEIUATBHBIME TPOrPAMMAMU JIJISI OTIPE/IEIEHUsT BEPCUM
NET Framework. Onna us takux nporpamm - ASoft .NET Version Detector,
CKayaTh KOTOPYIO COBEPIIEHHO OECTIATHO MOKHO TI0 a/Ipecy:

http://net-framework.ru/soft /asoft-net-version-detector

™™ ASoft MET Version Detector 15

Program  Help

Unknown build:394254

Unknown build:394254 Contact ASoft!
Maximum version detectable by this version: .NET 4.6 RC

German — Germany ~
English - United States
Russian

< Installed Languages 3.5.x>
German - Germany

English - United States
Russian

< Installed Languages 4.x>
German - Germany

English - United States
Russian

Copy

Puc. 2.1. NMporpamma ASoft .NET Version Detector

BHumanune! 3arpyxatb .NET Framework HyxXHO Tonbko ¢ oduumanbHoro carra. 4to
nnatdopma .NET Framework, 4To nakeTt paspabotumka Visual Studio Community Edi-
tion - coBeplweHHo 6ecnnaTHbl. g Ux 3arpy3kn HUKakas permcrpaums He HyxHa. Mo-
3TOMY HET HMKAKOro CMbICNA 3arpyXaTtb X CO CTOPOHHUX CANTOB - OYEHb YAaCTO TakuM
06pa3omM pacrnpoCTPaHSIIOTCS BUPYChl U NPOYME BPEAOHOCHLIE MPOrpaMMbl - BMECTE C
3arpy>xaembiM NPOAYKTOM Bbl NONy4YaeTe “B HAarpy3Kky” BUpycC.
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OzHaKO TEKyIast BEPCHUsT 9TO MporpaMMbl coodInaet, uto Homep Bepcuu NET
He Oompe/iesieH, TOCKOJIbKY OHa TIPOCTO He YMeeT ONpe/esIaTh Bepcuu Boiiie 4.6
RC. Moo nonsITarbes HalTH APYTYIO TPOTPaAMMY, & MOXKHO 3aTJITHYTDb B pe-
ecTp.

Topaso mpolie OTKPHITh pefakTop peectpa (regedit.exe) um 0oO6paTUTHCS K BET-
ke HKEY LOCAL MACHINE\SOFTWARE\ Microsoft\NET Framework
Setup\NDP. Ilonpaszenbl 370l BETKU ¢ UMeHAMU, HAUMHAIONTUMUCS Ha “V.”, T10-
3BOJISTIOT CYUTH 00 YCTaHOBIEHHBIX Bepcusix miaathopmpr NET.

[TocmoTpuMm, Tak sm ato. Ha puc. 2.2 mokasano, 4To ycTanosyeHsl Bepenn 2.0,
2.0, 2.5, 4.0. Kcratu, ato ycranoBka Windows 10 Enterprise 1o ymosuanwuio,
6e30 BCAKNX OOHOBJICHUI.

iio Registry Editor

File Edit View Favorites Help

MMC A || Mame Type Data
Mebile 28] (Default) REG_SZ (value not set)
MSBuild
MSDE
MSDRM
MSDTC
MSF
Mslicensing
MsMQ
MSN Apps
MTF
Multimedia
Multivariant
v NET Framework Setup
v NDP
CDF
v2.0.50727
v3.0
v3.5
v
w40
05 Integration
NetSh
Network
Men-Driver Signing
Notepad
0DBC
OEM

Office ™

ComputertHKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\WET Framework Setup\NDP

Puc. 2.2. YctaHoBneHHble Bepcuu .NET

BoT TOBKO CYUTH TOJIBKO 10 HA3BAHMUAM BETOK HeNpaBUIbHO. OTKpOIiTe O/
pasgen v4\Full u mocmorpure Ha 3HaueHus mapameTpoB Release m Version.
[Tepsbrit mapamerp oszunadaet Homep pesnusa NET Framework - 1o Hemy MOKHO
6oJiee TOYHO ONpe/euTh HoMep Bepcru. OHAKO TOPA3/I0 MPOIIle B3TJISTHYTh Ha
napametp Version - Ha puc. 2.3 BUJHO, 4TO ycTaHoBJeHa Bepcnd 4.6.01038.

MO3KHO BOOGIIIE HUYIETO HE OTPEAEIISTE, & TIPOCTO CKAYATh HHCTAIISTOP MOCTIE/-
Hell Bepcuu (Ha JIaHHBIT MOMeEHT 3T0 4.6.1). B citydae ecmn ycranoBsieHa ata uim
GoJiee TO3/IHSIST BEPCHst, HHCTAJLISITOP COOOITUT BaM 00 aToM (puc. 2.4).



C# Ha npumepax

File Edit View Faverites Help
MMC A Name Type Data
Mobile 2] (Default) REG_SZ (value not set)
MSBuild w4 cas REG_DWORD 000000001 (1)
:zg:M 4 Install REG_DWORD 0x00000001 (1)
MsoTC 28] InstallPath REG_SZ C:\Windows\ Microsoft.NET\Frameworks4\v4.0.30...
e 4 Release REG_DWORD 0x0006040e (304254)
MSLicensing ) Servicing REG_DWORD 000000000 (0)
MSMQ ab| TargetVersion  REG SZ 400
MSN Apps i 35 Version REG 57 4601038
MTF
Multimedia
Multivariant
~ - | NET Fremewerk Setup
v MNDP
CDF
v2.0.50727
v30
v3.5
v v
Client
v Full
1031
1033
1049
v | vao
Client
05 Integration
e .
Computer\HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\NET Framework Setup\NDP\w4\Full

Puc. 2.3. NMpaBunbHoe onpeaeneHune Bepcum .NET

Microsoft NET 2015

Your installation will not occur. See below for reasons why.

Details

.NET Framework 4.6.1 or a later update is already instslled on this computer.

More information about blocked .MET Framework 4.6. 1 installations,

- ] Continue Close

Puc. 2.4. YcraHoBwuk .NET Framework 4.6.1: yctaHoBneHa 6onee HoBas Bepcus
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B xome mporpammer onpegennTs Bepeuio NET MokHO Tak, Kak MOKa3aHO B JIK-
crurre 2.1. VIMeHHO 9TOT KOl IPUBOAUTCS Ha caiite https://msdn.microsoft.com
u pekomenjyercs 1ist onpeznesenust sepcun NET camoit Microsoft.

Jlnctunr 2.1. Onpepenenne Bepcum .NET Framework Ha C#

using System;
using Microsoft.Win32;

private static void GetVersionFromRegistry ()
{
// OTkphHBaeM pasnes peecTpa M uuraeMm Bepcuio .NET
using (RegistryKey ndpKey =
RegistryKey.OpenRemoteBaseKey (RegistryHive.LocalMachine,
OpenSubKey (@"SOFTWARE\Microsoft\NET Framework Setup\NDP\"))

ey

// B kauecTBe aylbTE€PHATMBEl, €CJM yCTaHOBJIeHA Bepcus 4.5 iy Bhe
// MOXHO MCIOJIB30BATH CJENYWMIA 3anpoc
// (RegistryKey ndpKey =
// RegistryKey.OpenBaseKey (RegistryHive.LocalMachine,
// RegistryView.Registry32).
// OpenSubKey (@"SOFTWARE\Microsoft\NET Framework Setup\NDP\"))
foreach (string versionKeyName in ndpKey.GetSubKeyNames ())
{
if (versionKeyName.StartsWith("v"))

{

RegistryKey versionKey = ndpKey.OpenSubKey (versionKeyName) ;

string name = (string)versionKey.GetValue ("Version", "");
string sp = versionKey.GetValue ("SP", "").ToString();
string install = versionKey.GetValue ("Install", "").ToString();
if (install == "") //no install info, must be later.
Console.WritelLine (versionKeyName + " " + name);
else
{
if (sp != "" && install == "1"
{
Console.WritelLine (versionKeyName + " " + name + " SP" + sp);
}
}
if (name != "")
{
continue;

}

foreach (string subKeyName in versionKey.GetSubKeyNames ())
{
RegistryKey subKey = versionKey.OpenSubKey (subKeyName) ;
name = (string)subKey.GetValue ("Version", "");
if (name != "")
sp = subKey.GetValue ("SP", "").ToString();
install = subKey.GetValue ("Install", "").ToString();
if (install == “”) //HeT uHPO 0O yCTaHOBKE
Console.WritelLine (versionKeyName + " " + name);
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else

{
if (sp != V" && install == “1”)
{

Console.WriteLine (" " + subKeyName + " " + name + " SP" + sp);

}

else if (install == "1")

{

Console.WriteLine (" " + subKeyName + " " + name);

}

Ecim y 3akazunka Windows 10, To, ckopee Bcero, o6noBssTh NET Framework
He IPUIETCs, TIOCKOJIbKY Oy/IeT ycTaHOBJIeHa OHa U3 TI0caeJHIX Bepcuil. B 6o-
Jiee cTapbix Beimyckax Windows MOTyT ObITh YCTaHOBJICHBI CTapble BEPCHH I1J1aT-
(hbopMBI, T0ITOMY BIOJIHE BEPOATHO, uTO Iipuzaercs o6HoBasATs NET Framework.

Kak o6noButh NET Framework? JIns atoro nmpousseaute mnouck B Google mo
nonckoBoii ¢paze "NET Framework 4.6 download" (Bbr ke mommumTe, 9TO 32-
rpyxkath NET Framework MoskHO TOJIBKO ¢ caiiTa Microsoft) niu nepeiigure 1mo
OTHOMY M3 CJIEYIOININX a/[PECOB:

https://www.microsoft.com/ru-ru/download /details.aspx?id=48130
https://www.microsoft.com/ru-ru/download /details.aspx?id=49982

[TepBbiii agpec - 310 BeO-nHCTALIATOP MIaTGopMbl. Bbi 3arpyskaere HeGOMBIION
(aiin, 3amyckaere ero, a Bce HeoOXoauMble (ailyibl OH Tosrydaer ¢ MHTepHeTa.
Bropoit agpec - ato offline-ycranosmmmk. Ha puc. 2.5 nsobpaskeHa cTpaHuiia
sarpysku offline-uncramisitopa. Byner sarpysken daitn NDP461-KB3102436-
x86-x64-AllOS-ENU.exe pasmepom 66 M6. 3amycture ero u ciaeayiTe HH-
CTPYKIIMSIM MacTepa ycTaHOBKH. 110 OKOHYaHUIO YCTAHOBKH MMOHAI00MTCST TIepe-
3arpy3ka KOMIbIoTepa.

SlcHoe meno, uTo Koraa y Bac OyJAeT cepbe3Hblil IPOEKT, BbI CO3/IaJNUTE AJIS HETO
MHCTAJIATOP, KOTOPBIA OyIeT aBTOMATHYECKHM 3arpyskKaTh HYKHYIO BEPCHIO
NET Framework. [TosTomy gaHHblii paszien npeaHasHaded OOJblle He /s 3a-
Ka34uMKa, a 7 Bac - MporpaMMucTa. Beb moka BB elrle He CO37IaTh 9TOT CaMbIid
CEpbE3HBIH TTPOEKT, TO ¥ MHCTAJISTOP BaM elile He Hy:keH. Ho Bam Hy>kHO TIpOTE-
CTUPOBATH CBOIO MTPOTPaMMy Ha JIPYTON MalnHe (OTJIUYHOU OT TO, Ha KOTOPOH
BBl BezieTe pa3paboTky), a 6e3 NET Framework ona ne samycturcs. ITosTomy
BbI JIOJKHBI 3HATh, 4TO M OTKY/a MOKHO CKayaTh, 4TOOBI Ballla IporpaMma 3a-
paboraia.
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ps://www.microsoft.com/ru-ru/d

m Microsoft Marazu ~ MpoaykTsl © Moanepxka MckaTb Ha Microsoft.com

LleHTp 3arpyskun Windows Office bpaysepbi Cpepcrsa paspaboTumka Xbox ‘Windows Phone

-
T— |

Windows 10 yxe 3aech. \Ih
L

Ckauaiite ee becrninatHo™

Hauate > _l_:,/' p
' -

Microsoft NET Framework 4.6.1 (a8TOHOMHbIA ycTaHoBLIMK) Ana Windows 7 SP1,
Windows 8, Windows 8.1, Windows 10, Windows Server 2008 R2 SP1, Windows
Server 2012 n Windows Server 2012 R2

Feemer Precat . m

Microsoft .NET Framework 4.6.1 ABnAeTcA BbICOKOCOBMECTUMbIM
obHOBNEHWEM "Ha MecTe” Ana Microsoft NET Framework 4, Microsoft .NET
Framework 4.5, Microsoft NET Framework 4.5.1, Microsoft .NET Framework Visual Studio 2015
4.5.2 n Microsoft NET Framework 4.6. ABTOHOMHbIIA YCTaHOBLLMK MOXHO
MCNoNb30BaTh B CMTYaLMAX, KOra No/b30BaTbcA Beb-yCTaHOBLUMKOM
HEBO3MOXHO W3-3a OTCYTCTBUA MOAKIFOUEHUA K VIHTEpHETY.

VIHCTPYMeHTbI pa3paBoTki
NPUAOXKEHNA ANA PasHbIX
niathbopm <

Puc. 2.5. CtpaHuua 3arpy3ku offline-uHctannaropa

2.2. Pa3sepTbiBaHMe y NnporpaMmMmucTa.
YcTtaHoBka Visual Studio Community

Ha kommibiorepe niporpamMmucta Bam HyskHo ycranoButb NET Framework SDK,
a 4TOOBI CO3/IaHHBIE BaMU ITPUJIOKEHNUST MOTJIH padoTaTh Ha KOMIIBIOTEPE 3aKa3-
yrKa, Ha HeM Hy:kHo ycranoButh NET Framework skeatesbHo Toii ske Bepcun
(i uTo6bI Bepeus 6bL1a HoBee, yeM Bain SDK).

ITo cyru, NET Framework SDK - ato eauticTBenoe, 4To BaM Hy)KHO yCTaHO-
BUTH JIIst Hayasta pazpaborku npustoxkenuii NET. Panbiie MoKHO OBLITO CKauaTh
cam .NET Framework SDK u te ycranaBausarh Kakyio-in6o IDE. B pesyib-
Tare BbI MOTJIN GBI ITUCATh MPOTPAMMBI TIPSIMO B GJIOKHOTE MJIH JIIOOOM JIPYTOM
TEKCTOBOM PelakTope M KOMIUJIUPOBATh ¢ momMotnbio komruasatopa CSC.EXE.

Koneuno, a1 paborsl ¢ cepbesnbiM npoekroMm IDE monagoburcs - oHa 3Hauu-
TeJbHO YIIPOIIaeT ynpaBjeHue (aiilaMu MPOEKTa, OTJIAAKY U MHOTO IPYTUX
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MIPOIIECCOB, TIPOUCXOASIIUX TIPU CO3IAHIK TPOTPAMMHOTO obecriedeHus. S yike
MOJT9Y O BO3MOXKHOCTH ObICTPOIl paspaboTku ¢opm. Paspaborars (opmy rpa-
(buyeckoro npunoskenust B 6;10KHOTE OyeT 04€eHb CI0KHO. [ToaTomy 6e3 cpejib
Bce paBHO He oboiitrck. B Microsoft aTo moHnMaloT 1 moatomy ceffuac sarpyska
NET Framework SDK neBo3moskHa 6e3 ycranosku Visual Studio.

Ho Bezb pambiiie MoxuO 061710 yeranoButh NET Framework SDK cosepiirerto
GecrumaTHo, a Kak ke ceitvac? Juckpumunanus?! Her, 8 Microsoft BoimycTuim
6ecrutatryio Bepenio Visual Studio - Community, ¢ KOTOPOIi BbI TO3HAKOMUTECH
uyyTh T03:ke. Ecau Bol yoke yecranosuau Visual Studio, To yeranasiausats NET
Framework SDK Bam He Hy:KHO, TaK KaK OH y’Ke BXOAUT B €€ COCTaB.

[Tepeiigure 1o azmpecy http://msdn.microsoft.com/en-us/vstudio/aa496123.
Ha a710ii Jke cTpaHiuKe MOKHO cKayaTh He ToJibko SDK, Ho 1 ycTaHOBIIMKY ca-
MO TITaThOPMBI Pa3HBIX Bepcuii (cM. puc. 2.6).

NET Framewark and .N X [ Start | + — o )
<« O o) microsoft.com ¥ == :/_ @
pq Visual Studio Search Visual Studio with Bing Q siGNIN
GALLERY  MSDN LIBRARY  FORUMS

get started for free (3)

NET NET SDK Downloads

Download .NET Framework targeting

.NET is a general purpose development platform for any kind of app or workload, providing key packs and SDKs

capabilities for building high quality apps including automatic memory management and support
for modern programming languages.

Team blogs and social

.NET Framework Downloads .NET Core on GitHub NET | @dotnet | Facebook
.NET Framework 4.6.1 Get started in 10 minutes ASP.NET | @aspnet | Facebook
.NET Framework 4.5.2 .NET Core Framework EF | @ef | Facebook
.NET Framework 4.0 .NET Core Common Language Runtime

Get Help
.NET Framew 3.55P1 .NET Compiler Platform "Roslyn”™ (C#/VB)

Ask a question
.NET NuGet packages More .NET repositories

Check for answers
More .NET Framework downloads

Request a feature

File a bug
Get Started

What is the .NET Framework?

Find out your .NET version

The .NET Framework provides a comprehensive programming model for building all kinds of Language resources
applications, from mebile to web to desktop. You can download Visual Studio for free, and be
coding in just a few minutes. C#

F#

What is .NET Core?

.NET Core is a set of runtime, library and compiler components that allow you to create apps Visual Basic
that run on Windows, Mac OS X and Linux. It can be installed locally with your app with only the

packages you need. NET Core runtime, libraries and compiler are all open source on GitHub

and are taking contributions. Featured Partners
NATIONAL

What's New in the .NET Framework? INSTRUMENTS
Read about the many new features and enhancements in NET Framework and .NET Care. _ .

Coarn

Puc. 2.6. Ctpanuua 3arpy3ku .NET Framework
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Ceituac nac 6ospiire unrepecyer pasaesn NET SDK Downloads. B Hem BbI Mo-
Kere ckadath GecrmatHyio Bepcuio Visual Studio Community. B oranune ot
MOJIHOM Bepcuu, nanHas Bepcust Visual Studio coepmiento GecrratHa. Ilepe-
it cpasy K sarpyske Visual Studio Community MoHO 110 azpecy:

http://www.visualstudio.com/products/visual-studio-community-vs

Boi ckauaere daiin vs_community ENU.exe. THCTA/LISTOP OYeHb HEOOJBINO-
ro pa3Mepa - Bellb 3arpy3Ka HEOOXOAMMBIX (hailIoB OCYIIECTBISIETCS C CepBe-
pa Microsoft, mosromy He oTkI04aiiTe VIHTEpHET BO BpeMs yctaHOBKK Visual
Studio.

Mpumeuanue. MoHaTHOE aeno, 4to Visual Studio Community HeCkoIbkO orpaHn4yeHHas
Bepcus. He Hy>XHO 6bITb reHneMm, 4Tobbl goragatees. Ho Ans HauymMHaloLwmx nporpaMmmum-
CTOB (a Bbl TakUM U1 IBNIIETECH, MHAYe Obl HE YUTaNM 3TY KHUTY) 1 06y4eHMIO Nporpam-
MMPOBaHMIO BO3MOXHOCTEN 3Tol Bepcumn byaeT pocrtatodHo. Bonee Toro, naxe B aTow
KHUre He ByayT packpbITbl BCe BO3MOXHOCTM aToW IDE (Begb oHa no3BonsieT pa3paba-
TbiBaTb NpusioxeHus He Tonbko st Windows, HO 1 ana gpyrmux nnatpopm), noaTomy
cmeno yctaHaBsnuealiTe Visual Studio Community 1 He fiymaiiTe HU 0 KakKnux orpaHnYyeHun-
ax! Korga Bam noHapo6uTcs nnaTHas Bepcusi, Bbl 06 3TOM y3HaeTe. A moka HeT cMbicna
TPaTUTb AEHbIM Ha Te GYHKLMK, KOTOPbLIMUY Bbl HEe ByaeTe Nonb3oBaThCs.

Ha puc. 2.7 nokaszan uncrajuisitop Visual Studio Community. YcraHoBka 1mo
yMourdanuio 3auuMaet 8 I'6 - 5T0 MUHUMAaIbHAsT yCTaHOBKA. MOJKHO yCTAaHOBUTD
ee, a MOKHO BbIOparh Custom U yCTAHOBHUTD JIOMOJTHUTEIbHBIE KOMIIOHEHTDI
(puc. 2.8).

o Visual Studio

g Visual Studio

Community 2015
with L

Community 2015

Setup requires up to & GB across all driv

Choose the type of installation
Default
Includes C¥*/VB, Web and Desktop features
®) Custom

Allows you to customize features for your installation

You can add or remove additional features at any time after setup via
Programs and Features in the Control Panel.

Cancel

Puc. 2.7. Uuctannartop Visual Studio Puc. 2.8. Bbibnpaem koMnoHeHTbI Visual
[ ) Community Studio Community
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B 3aBrcHMOCTH OT PacTOPOIHOCTH BAlllero KOMIIbIOTEpa, ycraHoBKa Visual
Studio MoskeT 3aHUMATh OT HECKOJIBKHX JECSITKOB MUHYT JIO TIapbl 4acos. [Ipu
MEPBOM 3aITyCKe cpefia MPEAJIOKUT BaM MOAKJIIOUUTBCS K CEePBHUCAM i Pas-
pabGOTYUKOB - BBl MOKETE TOJYIUTh coOcTBeHHbI Git-penosurtapuii (cucrem
yIIpaBJeHUsI BEPCUSIMU), CHHXPOHU3NPOBATh CBOU HACTPOUKHU W JPyTUE BO3-
MOKHOCTH (puc. 2.9). Bel MojkeTe 3aperucTpupoBaThCs MPsIMO ceiuac, a MOXKeTe
- ipu caenyionieM 3amycke [DE.

x X
pg Visual Studio g Visual Studio
Welcome! Start with a familiar environment
Connect to all your developer services. Development Settings: | Generel S

Sign in to start using your Azure credits, publish code to a private Git

repositary, sync your settings, and unlock the IDE,
Choose your color theme

Learn more
) Blue ") Dark @ Light

B visual studio Y visual Studio

==

Den't have an account? Sign up

Not now, maybe later.
You can always change these settings later.

Start Visual Studio

Puc. 2.9. NpeanoxeHne 3aperncTpm- Puc. 2.10. Bbi6op TeMbl opopmneHuns
poBaTtbcs

Hanee Visual Studio nperiosxkut Bei6path Temy (ee Takke MOKHO OyeT nsmMe-
HUTH TI03Ke) - CHHAA (110 YMOJTYaHWIo ), TeMHast uiau cBetyas (puc. 2.10). Xots
IO YMOJTYAHUIO UCTIOIH3YETCSA CUHSIST TEMA, JIJIST 9TOW KHUTH C TeNTBI0 YTy UITeHUsT
WJLTIOCTPAInii Gy/IeT UCIOIb30BaHA CBETJIas.

2.3. NepBas nporpamMmma c UCNOJIb30OBaHNEM
Visual Studio

Hacrano Bpemsi co3narp Harre niepBoe npuiioskenue Ha C#. OCHOBHOE OKHO
Visual Studio uzobpaskeno ua puc. 2.11. [l cosmaHist HOBOro MpoeKTa BOC-
noJb3yitech ceblikoii New Project win Boibepure komanay menio File, New,
Project. B okie New Project Boibepure Tum npusioskenust. Hanbosee gacto mc-
nosb3yembiii Tuit Windows Forms Application - 06br4HO€ TIPUIIOJKEHE C Tpa-



epBasi nporpamMma

B Start Page - Microsoft Visual Studio

Analyze

Window  Help

) Attach., - | B _

Quick Launch (Ctrl+Q)

= Solution Explorer

File Edit View Debug Team Teols Test
B-wE e
i Visual Studio
3
Start
New Project.

Open Project.

Open from Source Control.

Recent

Discover Visual Studio Community 2015

New to Visual Studio? Check out coding tutorials and sample projects
Gettraining on new frameworks, languages, and technologies
Create a private code repo and backlog for your project

isto get started with cloud services

o extend and customize the IDE

Ready to Cloud-power your experience?

Connect to Azure @

New on Microsoft Platforms

28 Windows
2 Microsoft Azure
v ASP.NET and Web

News

Breakpoint Generator Extension

As developers, we are often confronted with eisting,
potentially large codebases that we have never seen
before but are asked to make changes in,

NEW Thursday, February

Porting to .NET Core

.NET Core is getting closer and closer to an RTM
release. Only two months ago, we announced the RC
release of .NET Core and ASP.NET Core.

NEW Thursday, Febru 6

3 rd

P

v || Solution Explorer | Team Explorer Class View

- 8 x
Signin
> x

Puc. 2.11. OCcHOBHO€ OKHO

dbuyeckum unrepdeiicom (dopmoit). Ho s nepsoro npusiokeHus Boibepure
Console Application.

Beenure nazsanue npoekrta - Hello u naskmure kronky OK. Co3manHbIil IPOEKT
nokasaH Ha puc. 2.12. Cpezia 1oarotoBma OCHOBHOM KOJI JIJ/ISI HAIIIETO KOHCOJIb-

P Recent .NET Framework452 - Sortby: | Default rch Installed Templates (Ctrl+E) L~
4 Installed = - .
N E] Windows Forms Application Visual C# Type: Visual C#
4 Templates A project for creating a command-line
cx
4 Visual C# '-j WPF Application Visual C# application
<>
b Windows
o
Web Bl Console tpplication Visual CG#
Android
s
Cloud QJ ASP.NET Web Application Visual C#
Extensibility
- cs
o3 B shared project Visual C#
Silverlight
co
= ;‘5! Class Library (Portable for i0S, Android and Windews) ~ Visual C#
weF B
Workflow nﬁf‘
Class Libra Visual C#
b Visusl Basic N v
Visual F# Hic*
Class Library (Portable Visual G2
b Visual C++ Ll i b
SaLs: 3
e @ Silverlight Application Visual C#
Python
b JavaScript S Silveright Class Lib Visual C#
> e S siveright Class Library isua
Game c= . -
il feelorton . f WCF Senvice Applicstion Visual G
i @0 Click here to ge online and find templates.
Name: [Hello |
Location: clusers\dentdocumentsivisual studic 2015\Projects -
Solution name: Hello Create directory for solution
[] Add to source control

Puc. 2.12. OKkHO co3aaHUA HOBOrO NpoeKkTa
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Q) Hello - Microsoft Visual Studio Y@ & QuickLaunch (Ctil-Q) P o a x
file Edit View Project Buld Debug Team Tooks Test Anabze Windew  Help Signin
© - [ERal - Debug - AnyCPU S bStt- F_iafE == M _
- Solution Explorer - rx
- "% Hiello.Program ~ ©. Main(stringl] args. - ® o-SCa@ oL
=
g | | Search Solution Explorer (Ctrl+) P~
~ 157 Solution 'Hello' (1 project)
g ) 4 @ Hello
g tem. Threading. Tasks b Properties
Snamespace Hello b oo
) App.config
class Program _ b c Progamc
1
Static void Main(string[] args)
}
¥
i
Solution Explorer | Team Explorer Class View
Properties 1%
EILD
0% -
[ Ln 10 Col6 Chb INS

Puc. 2.13. Co3paHHbI NPOEeKT

HOTO IMpUJIOKeHus. VIBMEHNUM ero Tak, Kak 1mokaszaHo B juctutre 2.2, Oco6o 310
MPUJIOKEHUE MBI UI3MEHSTh HEe CTaHeM, a JINIb 1o6aBuM BeiBoj cTpoku "Hello,
world!" (e 6yeM u3MeHsITh TPAIUIINN ) HA KOHCOJIb.

Jluctunr 2.2. NMpunoxenune Hello, world!

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace Hello

{
class Program
{
static void Main(sting[] str)
{
Console.WriteLine ("Hello, world!");
}
}
}
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Mpumeuanue. Mo ymonyaHuio cpega noakmioyaeT N30bITOYHbIE MPOCTPAHCTBA MIMEH.
[ns Hawero o4eHb "CNOXHOro" MpoekTa xBaTuio Obl OOHOrO MPOCTPAHCTBA MMEH -
System.

OrkommuiupyeM mpoekt. s atoro BeimoanuTe Komanay Build, Build Hello
(ecsin BBI BBEJIM JIpyroe uMsi mpoekra, To BMecto Hello Gyner BBeneHHast Bamu
cTpoKa). B HUIKHEl yacTh OKHA BBl YBUAKUTE OTYET KOMITUJISTOPA, @ B HEM - Me-
CTOTIOJIOKEHUE pe3yAbTUpytotiero exe-daiina (puc. 2.14).

Show output frem:  Build - a

1>------ Build started: Project: Hello, Configuration: Debug Any CPU ------

1> Hello -»> ci‘wusers\den\documents\visual studio 2815\Projects\Hello\Hello\bin\DebugiHello.exe
========== Build: 1 succeeded, 8 failed, ® up-to-date, 8@ skipped ==========

Puc. 2.14. BeiBOg kKOMNUnaTopa

Jlyis1 3amycka mpoekTa MOXKHO Ha)KaTh KHOTIKY Start Ha TTaHe T HHCTPYMEHTOB.
OxHako OyzeT OTKPBITO OKHO KOMAHIHOI CTPOKU, KOTOPOE MOMEHTATbHO 3a-
KPOEeTCsI, KaK TOJIbKO 3aBEPINUTCS BBIMOJHEHUE MTPOTPAMMBI, a MOCKOJIbKY OHA
BBIBOJIUT TOJIBKO OJTHY CTPOKY, TO BBI U IJIa30M He ycCIieeTe MOPTHYTh, KaK OKHO
3akpoetcst. [10aToMy OTKPOIiTe KOMAHAHYIO CTPOKY U TIepeiIuTe B KATAJIOT TIPO-
eKTa, COMEeP;KAIII UCTTOTHUMBIHN (haiia (B HAIIEM cIydae 9TO C:\USers\<mms>\
documents\visual studio 2015\ Projects\ Hello\ Hello\bin\ Debug\ ). Pesybrat
BBITIOJIHEHUST HAIIIE TPOTPAMMBbI ITPUBEIEH Ha puc. 2.15.

C:\Windows\system32\cmd.exe

Studio 2 Hello\Hello\b

Studio 2 Hello\Hello\b

Puc. 2.15. Pe3ynbrar BbinonHeHus hello.exe

Bort reneps y Bac ecth monnmanue, uto rakoe NET Framework u y Bac ectb cpe-
na ans Hanucanus NET-pumoskennii. 3HAYUT, BBl TOJHOCTHIO TOTOBBI K JIaJb-
Helimemy nsydenuio NET-riporpaMmMupoBanusi.
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B nmannoii raBe MBI paccMOTPUM OCHOBHBIE KOHCTpYKIWH s3bika C#, B Ko-
TOPBIX BaM HYKHO Pa3o6patbcsi, 4TOOBI ycrenHo usyunth rmiatdopmy NET
Framework. Byzer mokaszano, Kak co3faTb 0OBEKT MPUIOKEHUS, KaK CO3/IaTh
CcTPYKTYpY Metoza Main(), KOTOpBII sBJsieTcs TOYKOU Bxoza (entry point) B
J060it MCmoHsIeMOi Tiporpamme. TakKe pacCMaTPUBAIOTCS OCHOBHBIE THITBI
nannbix B C#. /lanHast riaBa OoJiblile paccyrTaHa Ha OBIBIIMX POrPAMMHUCTOB,
HeXeJn coBCceM Ha HoBMYKa. [I0BTOPIOCH, YTO KHUTA He ABJAETCS CIIPABOYHUKOM
o C#.

3.1. UccnepoBaHue nporpammsbl Hello,
world!

3.1.1. MpocTpaHcTBa MMEH, 00BEKTbI, METOAI

B npeapiayiieii riaBe Hamu Obljla HallMcaHa OYeHb IIPOCTast IPOrpaMMa, BbIBO-
nsimast crpoky Hello, world! Uto6br BbI He JiucTasn KHUTY, IPUBOKY €€ KOJI elile
pas - B mctuHTe 3.1.

Jluctunr 3.1. Mpocrtas nporpamma

using System;

using System.Collections.Generic;
using System.Ling;

using Syste.Text;

using System.Threading.Tasks;

namespace Hello

{

class Program

{

static void Main(sting[] str)

{

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

}

JaBaiite pazbepemcst, 4To ecThb 4TO. B sizbike C# Besi JIOTHKA TPOrPAMMBbI JTOJIK-
Ha COAEPKATHCSA BHYTPU KAKOTO-TO THMA. THIT - 9T0 OOIIMUHA TEPMUH, KOTOPHIM
MOKHO 0003HAYHTB JTI0OO0M 2IEMEHT MHOKeCTBa {Ki1acc, nuuTepdeiic, CTpyKTypa,
nepevucyenye, aejaerat). B oTanmune oT APyTUX S3BIKOB MPOTPAaMMUPOBAHUS, B
C# HEBO3MOKHO CO3/IaTh HU IJI0OATbHYIO (DYHKIHIO, HU TJI00QJIbHbII 27IEMEHT
MaHHBIX. BMeCTO 3TOTO HY;KHO, 4TOOBI BCE TaHHbIE U METO/IbI HAXOIUJIICEH BHY-
TPY OTIpe/ieJIeHUs THIIA.
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[Tocmotpute Ha srctunr 3.1. B Hem cosmannoe npocrpancTBo nmen Hello. Bay-
TpuU Hero 0ObsIBIIEH Kiaace Program, B KoTopoM ecTh MeTozi Main(), BBIBOZSIIIHIT
CTPOKY Ha 9KpaH. [[J1g MPOCTHIX TPOTPaMM TaKOH TTOIXO KaKeTCS 3aITyTAaHHBIM,
HO BC€ OKYITUTCS, KOT/Ia TPUJIOKEHNS CTAHYT OTHIOb HE TIPOCTHIMU.

BaskHbIM 2s1eMeHTOM JIIOOON MPOrpaMMBbl SIBJISIIOTCS KomMeHTapun. B C# uc-
MOJIB3YIOTCS TPAAUIIMOHHBIE KOMMeHTapuu B ctusie C, KoTopbie OBIBAIOT OIHO-
crpounble (//) u MHOrocTpounble (/* .. * /).

[Tpumep:

// 5TO OOHOCTPOUHEI KOMMEHTAaPWI
/* sTO

MHOT'OCTPOYHEIN
KOMMeHTapuit */

B nepBoMm ciiyuae KOMMeHTapueM CIUTAIOTCS CUMBOJIBI, HAYUHAONIEC OT // 1
710 KOHIIA CTPOKH. Bo BTOPOM ciry4ae UTHOPUPYIOTCS BCe CUMBOJIBI MEXAY /* 1

¥/
KomMmeHTapuu MoryT GbITh BCTPOECHHBIMHE, HATIPHUMED:

SomeMethod (Width, /*Height*/ 200) ;

Taxne KOMMEHTapuMn HCIIOJb30BaTb HE PEKOMEHAYETCA, TaK KaK OHU MOIYT
yXyaAlunuTb yuTabeabHOCTD Koza.

Ecau cumBoJIbI KOMMECHTAapHA BKJ/IIOYEHDI B CTpOKOBOI./JI JIUTEPaJ, TO OHN CUUTa-
I0TCA O6bI‘{HbIM KOZOM ITPpOTPaMMBbI, HAIIpUMEP:

Console.WriteLine (Y//sTa crTpoka He OymeT cumMTaTbCs KOMMeHTapueMm”) ;

He crecHsiiTech mucath KOMMEHTAPHU - CO BpEMEHEM BbI Oyjere GJarojapHbl
cebe 3a 910 (Koraa yxe He Oyaere IIOMHUTD, 4TO €CTh YTO B CBOEH IporpaMme).
JIpyrue mporpaMMKCTBI, KOTOPbIe GYIyT 00CIyKUBATh Balll KOJ, TAKKE CKaKyT
BaM cIracu60, X0Ta ObI MBICJICHHO.

Cumeon popmaTtu-

OnucaxHne
poBaHus
C (nnn c) dopmaTmpoBaHme AeHEXHbIX 3HA4YEHU.
D (nnn d) dopmaTpoBaHne 0ECATUYHbBIX YNCEN.

OKCNOHEeHUMaNbLHOE NpeacTasneHme. Pernctp cumMmeona
E (nmne) O3HayaeT, B KakoM pernctpe 6yaeT BbIBOANTLCA SKCMNOHEH-
LumanbHas KOHCTaHTa - B BepxHeM (E) nnu B HuxKHeEM (e).




[JIABA 3. OcHOBHbIE KOHCTPYKLMK 3blka C#

Yucna ¢ pukCrMpoBaHHOM TOYKON. Ycno nocne cmmeona
03HayaeT KOJIMYECTBO 3HAKOB NOCIIE TOUKM, HAaNpumep,

F ) {0:f3} BuiBegeT 1.000, ecnu B kayecTBe 0 ykasaTb 3Ha4ye-
Hue, paBHoe 1.

G (nnmn g) O6wwuin popmar.

N (nnn n) BasoBoe uncnosoe popmaTmpoBaHme (C 3anaTbiMK)

dopmaTmpoBaHue WeCcTHaaLaTeEPUYHbIX Yncen. Ecnum yka-
X (nnn x) 3aH X, T0 B hex-npencrasneHnn cuMBosbl 6yayT B BEPXHEM
pernctpe, HanpumMep, 1AH, a He 1ah, ecnn ykasaH X.

[Tpumepsr:

Console.WriteLine (“3uauenme 123456 B pasHelXx dopmaTax:”);
Console.WriteLine ("d7: {0:d7}", 1234506);
Console.WriteLine ("c: {0:c}", 1234506);
Console.WriteLine("n: {0:n}", 123456);
Console.WriteLine ("£3: {0:£3}", 123456);

Pesyuibrat OyzieT TakiM, Kak TIOKa3aHo Ha pHC. 3.4.

[N file:///c:/users/den/documents/visual studio 2015/Projects/Test11/Test11/bin/Debug/Tes...  —

B

Puc. 3.4. 3HaueHue B pa3Hbix popmaTax

He nysxHo aymarb, 4TO NpPUBEJICHHBIE CBEJIECHUSI, PAa3 OHM IPeHA3HAUEHBI JIJIst
KOHCOJIU, TO OHH He MPUTOASITCS BaM 1pu pabore ¢ rpadudeckuM nHTepheiicom.
OTtdhopmarupoBaTh MOKHO JTIOGYIO CTPOKY, @ TTOTOM BBIBECTH €€ CPEICTBAMU TPa-
duueckoro unTepdeiica:

string Msg = string.Format ("d7: {0:d7}", 123456);

Windows.Forms.MessageBox.Show (Msg) ;

Merton string.Format() morumaet ToT ke (popMat popMaTUPOBAHUS, YTO U Me-
ton WriteLine(). /lanee oTdopMaTHPOBAaHHYIO CTPOKY MOKHO WMCIIOJIb30BATh,
Kak BaM Oy/ieT HysKHO. B manHOM corydae Mbl BoIBoinM ee B Message Box.
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3.3. Tunbl AaHHbIX U NEePEeMEeHHble

3.3.1. CucteMHble TUNbI AaHHbIX

B 11060M si3bIKe ITPOrpaMMHUPOBAHKS €CTh COOCTBEHHBIN HAOOP OCHOBHBIX (CH-
CTEMHBIX ) TUTIOB JlaHHbIX. S13p1k C# B 9TOM ILIaHe - He uckIoYenre. Ho B oT-
suune ot C, B C# 3TH KJII0YeBbIE CJI0BA - HEe MPOCTO JIEKCEMBI, PACTIO3HABAEMbIE
KoMruasTopom. OHU TIPECTABISIOT COOOH COKpallleHHbIe BApHAaHThI 0003HaYe-
HUST TIOJTHOIIEHHBIX TUIIOB U3 MpocTpaHcTBa uMeH System. Hampumep, tun bool
- 910 cucreMHublil Tun System.Boolean. Tabauna 3.2 cogepkut uHGOPMAIIIO O
cucTteMHBIX TUmax si3bika C#. O6parurte BHuManue Ha KoJoHKY CLS: oHa 03-
HayaeT, OTBEYAET JIM TUIT TpebGoBaHUsIM 0011es13bIK0BOI crierndukaiuu (CLS).
Kax yxxe ymomuHamoch panee (CM. TJI. 2), eCi BBl B IPOTPaMMe UCIIOTb3yeTe
THUIIBI IAHHBIX, KOTOPBIe He cooTBeTcTBYIOT CLS, npyrue si3piku He CMOTYT WX
UCIIOJIb30BATh.

Tabauma 3.2. Cucremusble TUIB JaHHBIX C#

Tun B C# c"cii:"b'ﬁ Avana3oH CLS OnucaHue
JNornyeckoe (6ynesoe)
bool Syste.Boolean true, false Ha SHAYCHE
sbyte System.SByte -128..127 Het 8-6uTHoe 4ucno co
3HaKOM
8-6uTHOE uncno 6e3
byte System.Byte 0..255 Oa shaka
16-61THOE YMCno Co
short System.Int16 -32768..32767 | [Oa shakom
ushort System.Int16 0..65 535 Het 16-Gurroe \ncno Ges
3Haka
-2 147 483 648
int System.Int32 a 32-6UTHOE Y1Cno co
3HAKOM
2147 483 647
uint System.UINt32 0...4 294 967 Her 32-6uTHOE umcno 6e3
295 3Haka
-9223 372036
854 775 808
long System.Int64 a 64-6UTHOE YMCNo COo
3HaKOM
9223372036
854 775 807
0... 18 446 64-6 6
ulong System.UInt64 | 744073 709 551 | Hert “OMTHOE H1eno bes
615 3Haka
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U+0000... OpauH cumBon (16 6uT,
char System.Char U+FFFF Ja Unicode)
. +1,5x1045 .. 32-6UTHOE YMCHO C nna-
float System.Single 3 4x10% Oa BAIOLLLEH TOUKOV
. . +1,0x10e28 ... 96-6UTHOE YNCNo CO
decimal System.Decimal ~7.9x10% Oa 3HAKOM
5,0x103 ... 64-6UTHOE YMCIO C nna-
double System.Double 1,7x10%% Ja BAIOLLLEH TOUKOV
Orpanuuen
string System.String 061>eM01:4 10- fla Psin, CMBONOB B KOAM-
CTYITHOU I1a- poske Unicode
MATH
Wcnionp3yercsa
. . LI XpaHeHus Basosbin knacc ang
object System.Object HO6Or0 TIA B [a Bcex Mo B .NET
HaMATH

3.3.2. 00baBneHne nepeMeHHbIX

OO6bsiBiieHYE TIEPEMEHHOI OCYIIECTBIISIETCS TaK ke, Kak 1 B C: cHavYasa Hy;KHO
YKa3aTb TUTI IEPEMEHHO, a 3aTeM - ee UMSI:

int X;

[Tocsie 0ObBSABJICHUS TIEPEMEHHOI ee HYKHO WHUIMATU3UPOBATH (TIPHCBOUTDH
3HaueHNUeE) - 710 IIePBOTO UCITOJIb30BAHUS:

x = 0;

B caydae mcmosb3oBanus JTOKAJIBHON TEPEMEHHON /10 TTPUCBANBAHMA €l Ha-
YATbHOTO 3HAYEHMSI KOMIIJISTOP cOOOIHT 00 oImnoKe.

I/IHI/IIII/IEIJII/ISI/IPOBS.TI) MEPEMEHHYIO MOJKHO TIpA 00DbABIEHNN:

int x = 0;

[Ipu skeTaHUM MOKHO B OJHOI CTPOKE OOBSIBUTH ¥ WHUIIMATM3UPOBATH CPasy
HECKOJIBKO IIePeMEeHHbIX:

int x = 1; y = 0;

int a, b, c¢;
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3.3.3. BHyTpeHHUe TUMbl AAHHbIX

Bce BHYTPEHHUE TUIIbI JaHHbIX MOAAEPKNUBAIOT KOHCTPYKTOP IO YMOJIYaHUIO,
YTO IMO3BOJIACT CO34aBaThb IEpEMEHHbBIE C IIOMOIIBIO NCITOJIb30BaHUA KIHOYE€BOTO
CJIOBa NE€W " yCTaHaBJIMBATD [IJII HUX 3HAYE€HUA, KOTOPbIE ABJIAIOTCA IPUHATDHI-
MU JIJIA HUX 110 YMOJIYaHUIO:

» [l nepeMennbIx Tra bool - 3Hauenwue false;

o Jl1s mepeMeHHbBIX YMCIOBLIX TUIIOB - 3HaYeHue 0;
*  Jlna tumna string - oJIlMH ITyCTOU CUMBOJT;

e Jlna tuma DateTime - 1/1/0001 12:00:00;

e Jl19 0OBEKTHBIX CCBUIOK - 3HaueHue null.

IIpumepsr:
bool b = new bool(); // ©ymeT npucBoeHO 3HaueHue false
int x = new int(); // BymeT mpucBOoeHO 3HaueHume 0

OO6BIYHO € TOMOIIBIO NEW CO3/IAIOTCST OOBEKTHI B KIACCUIECKOM MX TOHUMAHUH.
JL1st 4nCIOBBIX /GYJIEBBIX /CTPOKOBBIX IIEPEMEHHBIX OOBIYHO MPOIIE YKa3aTh 3HA-
YeHWS TIPU WHUTIMAIN3AINY, YeM MCII0Thb30BaTh NEW:

bool b = false;

int x = 0;

3.3.4. YneHbl TMNOB AAHHBIX

Yucaossie Tunbl B .NET nogzepxusaior csoiicrBa MaxValue u MinValue, no-
3BOJIAIONIME [TOJYYUTh HH(GOPMALUIO O IOITYCTUMOM AMalla3oHe 3HAYeHU I TUIIa.
Kpowme cBoiicts MaxValue u MinValue tunt Double nognepsxuBaer ciemytorine
CBOMCTBA:

» Epsilon - ancuon;
» Positivelnfinity - mosoxkurebHast GECKOHEYHOCTB;
* Negativelnfinity - orpuiaresbHast 6eCKOHEYHOCTb.
ITpumep:
int x = int.MaxValue;
double d = double.Epsilon;

[TousATHOE /€10, 4TO THUI AaHHbIX System.Boolean He moaaepxkuBaer cBoiicTBa
MinValue u MaxValue. Ho 3ato oHu moamepskusator cBoiictBa TrueString u
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FalseString, koTopbie, cooTBeTCTBEHHO, coaep:xar crpoku “True” m “False”.
[Tpumep:

Console.WriteLine (“"TrueString {0}”, bool.TrueString);
Console.WritelLine (“FalseString {0}”, bool.FalseString);

TexcroBeie namubie B C# mpezacraBiaeHsl tumamu System.String (uam 1mpo-
cro string) mam System.Char (char). O6a Tuna xpaHaT JaHHble B KOIUPOBKE
Unicode. TlepBblii THI JaHHBIX MO3BOJISIET XPAaHUTh CTPOKY, BTOPOl - TOJIBKO
OJINH CUMBOJL.

Tun char mogzepskuBaer cieayonye MeTOIbL:

* IsDigit() - Bo3Bpaiaer true, ecyiu repeIaHHbIN CUMBOJ SIBJISIETCS I€CS-
TUYHOI 1M(hPOii, B MPOTUBHOM CJydae Bo3Bpaiaercs false;

» IsWhiteSpace() - Bo3Bpaiiaer true, ecjiv nepelaHHbIi CUMBOJI SIBJISIETCSI
poOEIbHBIM CHMBOJIOM (TIpO0OeJI, TabyJ IS ¥ JIp).

* IsPunctuation() - Bo3Bpamaer true, eciu nmepelanHbIi CUMBOJI BJSIETCI
3HAKOM ITYHKTYaIlHH.

[Tpumep:
Console.WriteLine (“{0}”, char.IsDigit(‘'1l’));

O Turie string Mbl TIOTOBOPUM B CJIEAYIONIEM pasjiesie, Korjaa OyaeM paccMaTpH-
BaTh PabOTy CO CTPOKAMHU.

3.3.5. PaboTa co cTpokamu

Crpoku B J1060M sI3bIKe IPOrPAMMUPOBAHUS SIBJSIIOTCS] OJIHUM U3 CAMBIX BasK-
HBIX TUTIOB IaHHBIX. B C# 1514 CTPOK MCIONBb3yeTcs TUTI string (CUCTeMHBIHN THTI
System.String), a /17ist XpaHeHUsT OIMHOYHBIX CHMBOJIOB MCIIOJIb3Y€eTCsI THTI char.

B npyrux ga3pikax IporpaMMUPOBAHUS CTPOKH SIBJISIOTCS MAaCCUBAMU CIMBOJIOB.
B si3bike C# cTPOKH SIBASAIOTCS 0OBEKTAMM, 4TO OYAET MPOIEMOHCTPUPOBAHO J1a-
Jee.

OOGDBSIBUTDH CTPOKY MOYKHO TaK:

string <mMsa nepemMeHHOM > [= “3HaueHue”];

3HaveHMe CTPOKOBOI TTepeMEeHHON YKa3bIBAETCS B IBOMHBIX KABBIUKAX.
B C# Mo:x10 Tak)Ke UCITOIB30BaTh M MACCUBBI CUMBOJIOB, HAIIPUMED:
char[] carray = {'e', 'x', 'a', 'm', 'p', '1l', 'e'};
HpeBpaTI/ITb MaCCHB CMMBOJIOB B TUIT JaHHbIX string MOKHO TaK:

string str = new string(carray);
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YneHbl knacca System.String

Hacraso Bpemst paccMotpers Tuit System. String, mpeaocTaBIsonuii Habop pas-
JINYHBIX METOIOB [IJist PabOTHI ¢ TEKCTOBBIME AaHHbIME (cM. Tabu. 3.3). [lanee
STH METOJIbI OYIyT PACCMOTPEHBI TTOAPOOHO.

Tabsuta 3.3. Hexoropsie wiens! tuma System.String

YneHn OnucaxHne
Length CBOWNCTBO, coaepxallee oJINHY TEKYLLLEN CTPOKN
MeToa, Nn03BONSIOWMI CPaBHUTL ABE CTPOKN. CTaTn4eckui
Compare() A - P A P
MeTon,
Contains() MeToa, NO3BONSIOLLMIA ONPEAEnnTb, COOEPXNTCS NN B
CTPOKE OnpeaenieHHas noacTpoka
Equals() MeToA, Nno3BONAIOLWMIA NPOBEPUTL, ABASIOTCH NN ABE CTPO-
K1 SKBMBANEHTHbIMMN
Format() MeTtopa, ncnons3ayowmincsa ans GopmaTmpoBaHns CTPOKU.
CraTtunyeckuini meTon,

Insert() [Mo3BonseT BCTaBuUTb CTPOKY BHYTPb APYrOf CTPOKN
PadLeft(), [M03BOAAIOT AONOAHUTL CTPOKY KAKMMU-TO CUMBOJIaMWN, CO-
PadRight() OTBETCTBEHHO, CNEBA N Crpasa
Remove() Vicnonb3yeTtcsa ona yoaneHnsa CUMBOJIOB U3 CTPOKU
Replace() 3ameHa CUMBOJIOB B CTPOKE

Split() PaspeneHune CTpok Ha NOACTPOKM
Trim() YnanseT Bce BXOXAEHUS onpenenieHHoro Habopa CMMBOOB
C Hayana 1 KOHLAa TeKyLLLEn CTPOKMU
ToUpper(), Co3aaloT KOMnuIo TeKyLLer CTPOKN, COOTBETCTBEHHO, B BEPX-
ToLower() HEM 1 HNXHEM perncrpe

basoBbie onepauuu

Pa6ora ¢ ureHamu System.String ocymiecTBIIsS€TCsT JOBOJIBHO TPOCTO - HYKHO
00BSABUTH MEPEMEHHYIO THIA String W MOJYYUTh AOCTYI K MeTojaM (djieHam)
KJIacca 4epe3 omnepanuio Toykn. Ho mmelite B BUy, YTO HEKOTOpPbIE YJIEHBI
System.String npeacTaBiasior coboil cTaTHYeCKre METObI M MOTOMY JIOJIKHBI
BBI3BIBATHCSI HA YPOBHE KJIacca, a He 00bheKTa.

PaccmoTpum HeKOTOPBIE TIPUMEDB:

string h = “Hello”;
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Console.WriteLine
Console.WriteLine

("h = {0}", h);
("Oommuea h = {0}", h.Length);
Console.WriteLine ("h B BepxHem peructpe = {0}", h.ToUpper());
Console.WriteLine ("h {0}", h);
Console.WriteLine ("h B HmxHeMm peructpe = {0}", h.ToLower());
("h
("h
(
(

v

v

Console.WritelLine {0}", h);

Console.WriteLine comepxutr e? : {0}", h.Contains("e"));
Console.WritelLine ("3amena {0}", h.Replace("lo", "™));
Console.WriteLine("h = {0}", h);

Console.ReadLine () ;

[N file:///c:/users/den/documents/visual studio 2015/Projects/Test11/Test11/bin/Debug/Test11.... —

e = HELLO

peructpe = hello

Puc. 3.5. Pa6oTa co ctpokamu

Ob6paTnTe BHMMaHWe Ha BBBOA atoro koma (puc. 3.5). Meroasr ToLower(),
ToUpper(), Replace() u apyrue He U3MEHSIOT CTPOKY, a pabOTAIOT C €€ KOIHUENL.
Onu Bo3BpamaoT M3MeHEHHYIO KOIIIO CTPOKHU. EcJTi BB XOTHTE MUBMEHUTD CaMy
CTPOKY, 9TO JIeJIAeTCS TaK:

h = h.ToUpper ()

Merozubt ToUpper() 1 ToLower() o6bsiBJICHBI TaK:

public string ToUpper ()
public string ToLower ()

CpaBHeHue CTPoK

lns cpaBHeHUMs cTpok mcnomb3yerca meton Compare(). CyimecTByeT MHOTO
pa3HbIX (OPM BBI30Ba 3TOTO MeTona. PaccMOTpuM (hOpMBI, UCIIOTB3YIONTHUECT
II7IST CDAaBHEHMSI TIEJIBIX CTPOK:

public static int Compare (string strA, string strB)

public static int Compare (string strA, string strB, bool ignoreCase)
public static int Compare (string strA, string strB, StringComparison
comparisonType)

public static int Compare (string strA, string strB, bool ignore-
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Case, CultureInfo culture)

B mannoM cirydyae MeToz cpaBHUBAET CTPOKY StrA co ctpokoii strB. Bo3spaimaer
MOJIOKUTETbHOE 3HAYEHIE, €CJIU CTPOKA StrA 6osibiie cTpoku strB; orpuiiaresin-
HOe 3Ha4YeHWe, eCTM CTPOKA strA MeHbIlle CTPOKY strB; u HyJb, ecii cTpoky strA
u strB paBubl. CpaBHEHME BBITIOMHIETCS ¢ YU€TOM PETUCTPA U KyJIBTYPHOU Cpe-
JTBL.

Ecsn mapametp ignoreCase paBeH true, To IIpU CPAaBHEHUU HE YUUTHIBAIOTCS Pe-
rucTp cuMBOJIOB. B mportuBHOM ciyuae (false) atu pasiuuust yauTsBaoTcst.

[Tapamerp comparisonType omnpeessier KOHKPETHBIN CIIOCOO CPAaBHEHHST CTPOK.
Kiace Culturelnfo onpenenien B mpoctpanctse umen System.Globalization. Mc-
TOJIB3YETCS JIJIS JIYUIIel TOKAJIU3aIuy TTPOTPaMMBbI.

C momompio MeTona Compare() MOXXKHO CpaBHUBATh (pPparMeHTHI CTPOK, a He IIe-
JIbIE CTPOKM:

public static int Compare (string strA, int indexA, string strB, int
indexB, int length)

public static int Compare (string strA, int indexA, string strB, int
indexB, int length, bool ignoreCase)

public static int Compare (string strA, int indexA, string strB, int
indexB, int length, StringComparison comparisonType)

public static int Compare (string strA, int indexA, string strB, int
indexB, int length, bool ignoreCase, CultureInfo culture)

public static int CompareOrdinal (string strA, string strB)

public static int CompareOrdinal (string strA, int indexA, string

strB, int indexB, int count)

Jannas ¢popma cpaBHuBaeT parMeHThl CTPOK strA u strB. CpaBHenune HavymHa-
€TCsT CO CTPOKOBBIX 3ieMeHTOB strA[indexA] u strB[indexB] u Bktowaer KoJu-
Y4eCTBO CUMBOJIOB, OIIpe/iesisieMbiX napamerpom length.

Mertoz BO3BpallaeT MOJ0KUTENbHOE 3HAUEHIE, ECJIU YACTh CTPOKH StrA Goibine
JacTU CTPOKU strB; oTpumarenproe 3HaUeHme, €N YaCTh CTPOKH StrA MeHbIIe
JacTu cTPoku strB; u HysIb, ecyiv cpaBHUBaeMble YaCcTU CTPOK StrA u strB paBHBI.
CpaBHeHte BBITIOJTHIETCS C YIETOM PETUCTPA U KyJIBTYPHOU cpefbl. AHATOTMY-
HO, MOKHO yKaszaTh mapamerpsl ignoreCase u Culturelnfo, kak B mpeabiayiiem
crydae.

Kpome metoma Compare(), ects u Meto; CompareOrdinal(), kotopsrit paboTaet
Tak ke, Kak 1 Compare(), Ho He uMeer napamerpa CultureInfo() u JokaTbHBIX
yCTaHOBOK. MeTo/1 00bsIBIIEH TAK:
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public static int CompareOrdinal (string strA, string strB)
public static int CompareOrdinal (string strA, int indexA,
string strB, int indexB, int count)

Merox Equals() takske ucnosib3yercst Jist cpaBHeHUs1 CTPoK. Pazimunbie Gop-
MBI 9TOT0 METOJIa M X ONUCAHUSI TIPeACTaBIeHbl B Tabmie 3.4.

Ta6umna 3.4. Dopmbr metoza Equals()

CuHTakcuc Onucanue

MeTopn Bo3BpallaeTt true, ecnm
BbI3bIBAlOLLLAA CTPOKA COaep-
XUT TY Xe nocnenosaTelb-
HOCTb CUMBOJIOB, 4TO U CTPO-
public override bool Equals (object obj) KOBOE npencTaBneHne obbekTa
obj. BeinonHsieTca nopsakoBoe
CpaBHEHWE C Y4ETOM PErNCTPA,
HO NapamMeTpsbl oKanmsaunum
HEe y4uTbIBaOTCA

BosBpawuaert true, ecnu Bbl-
3blBaloOLLIAA CTPOKA COAEPXUT
Ty Xe NocneaoBaTesibHOCTb
CMMBOJIOB, YTO 1 CTpOKa value.

public bool Equals(string value)
BbinonHgaeTcsa nopsaakosoe
public bool Equals(string value, CPaBHEHME C y4ETOM perncrpa,
. . . HO napamMeTp nokanmsaumm
StringComparison comparisonType)
He ucnonb3dyetcs. NapameTp

comparisonType onpenensaeT
KOHKPETHbIN Cnocob cpaBHe-
HUS CTPOK

BosBpalaeT nornyeckoe 3Ha-
yeHwue true, ecnn cTpoka a co-
OEPXUT Ty Xe nocnepoBatesb-

public static bool Equals(string a,
. HOCTb CMMBOJIOB, YTO 1 CTPOKa
string b)
b. BeinonHsieTcsa nopsakosoe
public static bool Equals (string CPABHEHWE C Y4ETOM perncrpa,
. . . HO NapameTpbl Jokanusaummu
a, string b, StringComparison
. He ucnonbayiotcs. MapameTp
comparisonType) .
comparisonType onpeaenser
KOHKPETHbIN crnocob cpaBHe-
HUSA CTPOK
Mowuck B cTpoke

lns momncka B ctpoke B C# ecTth MHOXecTBO MeTofioB. Haunem ¢ metoza
Contains(), KOTOpBbIii ONMCaH TaK:
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public bool Contains (string value)

ITO caMblil TPOCTOI METO, TIO3BOJIAIONTUI OTIPEIETUTD, ECTh JIU B CTPOKE OTIpe-
JleJieHHas MMOACTPOKA.

Meton StartsWith() mosBosisier ormpenennTh, HAYMHAETCS] JIM BBI3BIBAIOIIAST
MIOJICTPOKA € TIOACTPOKH value (ec/iu Tak, MeTO]] BO3BpaiaeT value, nHaue METO.
Bosspaiiaer false). ITapamerp comparisonType onpezesisier KOHKPETHbIIT c11ocob
BBITIOJIHEHUS 1TOMCKA. CHHTAKCUC CJIELYIOIIMIA;

public bool StartsWith(string wvalue)
public bool StartsWith(string value, StringComparison
comparisonType)

Anasornuno, cymecrByer merox EndsWith(), kotopsiii Bo3Bpamiaer true, ecym
BBI3BIBAIOIIAS CTPOKA 3aKaHUMBAETCST MOACTPOKOIT value:

public bool EndsWith (string value)
public bool EndsWith (string value, StringComparison
comparisonType)

JLJ1s1 TOMCKa mepBOTo BXOJKIAEHS 33/[AHHON MOCTPOKHU UJIH CHMBOJIA UCTIOJIB3Y -
ercs metop IndexOf():

public int IndexOf (char wvalue)
public int IndexOf (string value)

Ecii iCKOMBITE CHMBOJT HJTH TIOICTPOKA He 00HAPYHCeHbl, TO BO3BPAIIAETCS 3HA-
yenue -1. B mpoTuBHOM ciryyae BO3BpaIllaeT MMO3UIINIO, C KOTOPOW HAUMHAETCS
TTO/ICTPOKA WJIN TIO3UITHIO, T7I€ BIIEPBBIE BCTPEYAETCS 3aJaHHBIN CHMBOJ.

Ecii HY’KHO HauaTh MOUCK € onpeseaeHHoit mosunun StartIndex, To cunTakcuce
BBI30Ba MeTO/[a OY/IeT HEMHOTO JIPYTHM:

public int IndexOf
public int IndexOf
public int IndexOf
public int IndexOf

char value, int startIndex)

string value, int startIndex)

char value, int startIndex, int count)
string value, int startIndex, int count)

—_~ e~~~

[Tonck HaYMHAETCsI € BJIEMEHTA, KOTOPBIN yKa3biBaeTcst mHaekcoM startIndex, n
OXBaTBIBAET YNCJIO 3JIEMEHTOB, OTIPe/Ie/IIeMbIX TapaMeTpoM count (ecyn yKasan).

[Mocnennee BXOXIeHWE CUMBOJA/TIOACTPOKM MOKHO HAWTH  METOIOM
LastIndexOf(). ITapameTpsl y aTOTO METO/Ia Takue ke, Kak 1 y IndexOf().

Yenoxuum 3amauy. [IpegcraBuM, 4To HY:KHO HAWTU He TTPOCTO TIEPBOE BXOXK]IE-
HU€ KaKOTO-TO CUMBOJIA, a TIEPBOE BXOK/IEHUE OJIHOIO U3 CUMBOJIOB, HAIIPUMeED,
ectb crpoka Hello 1 Ham Hy»KHO oIpeiesinTh riepBoe BXOsKIeHe CUMBOJIOB | 1 0.
Moskno aBa pasa BbizaTh MeTo IndexOf() - st cumBosia | 1 ist cMBosia o, o1-
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Hako 910 Heabdexrusno. [opaszno ynobuee ncronbzoBath Metos IndexOfAny (),
KOTOPOMY MOJKHO TI€PEIaTh MACCHB UCKOMBIX CHMBOJIOB:

public int IndexOfAny(char[] anyOf)
public int IndexOfAny (char[] anyOf, int startIndex)
public int IndexOfAny(char[] anyOf, int startIndex, int count)

IIepBblii TapamMeTp, 9TO MACCUB UCKOMBIX CUMBOJIOB, BTOPOH - HadaslbHast O3MU-
1S IOMCKA, TPETHH - CYETYMK CUMBOJIOB. MeTo/l BO3BpalllaeT UHIEKC MEPBOTO
BXOJKIIEHUsT JII0O0ro cuMBoJia U3 MaccuBa anyOf, oGHapyKEHHOTO B BBI3bIBAIO-
et crpoke. Mertoz BosBpalaeT 3nadenue -1, eciiv He 0GHapysKeHO COBIaeHIe
HU C OJJHMM M3 CUMBOJIOB 13 MaccuBa anyOf.

Bepuemcs k Hamemy npumepy. ¥ Hac ectb ctpoka Hello u Mbl XoTum Haiitu mmo-
3UIINIO cuMBoJIA | M cuMBoOJIa O - Kakoit BeTpeTuTcst panbiie. OOpaTute BHIMA-
HHe, METOJl BO3BPALaeT O/[HY IIO3UIIHUIO, 2 HE MACCUB ITO3UINH - Ka)KI0TO U3 IIPU-
BeneHHOrO cuMBoa. [Ipumep koza:

string s = "Hello";
char[] Ch = {'1','0'};
if (s.IndexOfAny(Ch) != -1)

Console.WriteLine (“OmuH M3 CHMMBOJIOB ObUI HalmeH B nos3muum {0}7,
s.IndexOfAny (Ch)) ;

Anasnornuno metoxy IndexOfAny(), cymectByer metox LastIndexOfAny(), ko-
TOPBIIT OCYIIECTBIISIET MOUCK C KOHIIA.

KoHkaTeHauusi CTpok

[Tepemennbie THNA String MOKHO COEMTHUTH BMECTE, TO €CTh BHITIOJHUTH KOHKA-
tenarwio. /lyist aToro ucnonbayercs oneparop +. Komnuasitop C# nipeoGpasyer
ormepaTop + B BbI30B MeToz1a String.Concat(), T03TOMY BBl MOXKETE WU UCIIOJTh-
3oBatb + niau Meto Concat() - Kak BaM OOJIbIIIe HPABUTCSI:

string sl = "sl1";

string s2 = "s2";

string s3 = sl + s2;

Mertox Concat() o6bsIBJIEH TaK:

public static string Concat (string str0, string strl);
public static string Concat (params string[] values);

Pa3peneHue u coeauHeHune CTpoK

[IpencraBuM, YTO €CTh CTPOKA, COMEPIKAIIAS KAKON-TO pa3zienuTensb (cemapa-
top). C nomoripio Metozga Split() MOKHO pasiesuTh 3Ty CTPOKY Ha TOACTPOKH.
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MeTtoz, Bo3Bpanamommnii MacCuB String ¢ TPUCYTCTBYIOMIUME B JAHHOM 3K3€M-
TJISIPe TIOJICTPOKAMU BHYTPH, KOTOPBIE OTAENSIIOTCS APYT OT APyTa dJIeMeHTaMu
13 YKa3aHHOTO MacCHBa separator:

public string[] Split(params char[] separator)
public string[] Split(params char[] separator, int count)

Ecsin MaccuB separator ImycT WM CCBLTAETCS HA MTYCTYI0 CTPOKY, TO B KA4eCTBE
pasjiesIuTest OACTPOK UCIoJIb3yeTcs pobest. Bo Bropoii popme gaHHOro MeTo-
Jla BO3BpaIaeTcs KOJIMIECTBO TOJCTPOK, 3alaHHOE TTapaMeTpoM count.

CymtecTByIoT 1 sipyrue (opmbl BbizoBa Metoza Split():

public string[] Split(params char[] separator,
StringSplitOptions options)

public string[] Split(string[] separator, StringSplitOptions
options)

public string[] Split(params char[] separator, int count,
StringSplitOptions options)

public string[] Split(string[] separator, int count,
StringSplitOptions options)

Pasnuma, xak BuamTe, 3akiioyaeTcss B Tapamerpe options. B mepeumcie-
Hum tuna StringSplitOptions onpenensiioTest TOJBKO Ba 3HaueHus:: None u
RemoveEmptyEntries. Eciu mapamerp options nmpunuMaer 3HadeHue None,
TO MyCTbIe CTPOKY BKJIIOYAIOTCS B KOHEUHBIN Pe3yJIbTaT pasfefeHusT UCXOTHOU
cTpoku. A ecsi mapameTp options mpumHUMaet 3HaueHne RemoveEmptyEntries,
TO TIYCThIe CTPOKY MUCKIIOYAIOTCS U3 KOHEUHOTO Pe3yJbTaTa pa3iesieHus CXO/-
HOU CTPOKHU.

C nomotipio Metoga Join() MOKHO peluTh 0OpaTHYIO 3a1ady, a KMEHHO MO-
CTPOUTD CTPOKY 10 MACCUBY CTPOK, Pa3/IeJIUB KAK/IbII JIEMEHT ATOTO MaCcCUBa
KaKUM-TO paszesnurteseM. CUHTaKCUC TaKOM:

public static string Join(string separator, string[] value)
public static string Join(string separator, string[] value,
int startIndex, int count)

B mepBoii ¢popme meTona Join() Bo3BpalaeTcss CTPOKA, COCTOSIIAS U3 COEIU-
HSIEMBIX MOJICTPOK M3 MaccuBa value. Bo Bropoii hopme Takske BO3BpaIaeTcst
CTPOKA, COCTOSIIIAST U3 DJIEMEHTOB MaccuBa value, HO OHU COEMHSIIOTCST B OTIpe-
JIeJIEHHOM KOJIMYecTBe count, HaunHasi ¢ ajeMenTa maccuBa value[startIndex]. B
o6enx opmax KaxkIast MOCJAEAYIONAs CTPOKA OTAEJSETCS OT TPEIbILYIe pas-
JleTUTeNIeM, 3aJIaHHbIM Separator.
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3anonHeHune u 006peska CTPOK

B PHP ectb yno6Hbie (hyHKINN 3aTI0THEHIS 1 00pe3ku cTpoK. [Togo6HbIe hyHK-
nun ectb U B C#. Hanpumep, B C# ectb MeTox Trim(), MO3BOIAIOMUN YIATIATH
BCE BXOJK/IEHMSI ONPeIeJIeHHOr0 Habopa CHMBOJIOB € Hayajia U KOHIA TEKYIIei
CTPOKU:

public string Trim()
public string Trim(params char[] trimChars)

[TepBas opma ymansgeT u3 BRI3BIBAIONIEH CTPOKYM HAUATbHBIE U KOHEYHBIE TIPO-
6estb1. Bo BTOpOIT (hopMme yranstioTest HauabHble U KOHEYHbIE BXOKIEHUS B BbI-
3bIBafoIlell cTpoKe cMBOJIOB 13 MaccuBa trimChars. B o6enx ¢opmax Bosspa-
I[aeTCs MOJIYYAoIIasiCs B Pe3yJIbTaTe CTPOKA.

Meroznbr PadLeft() u PadRight() mo3BoisifoT AOTOJIHUTH CTPOKY CHMBOJIAMHU
cJieBa U crpaBa cooTBeTcTBeHHO. CHHTaKCHC 060UX METOIOB OJMHAKOBBIIL, OT-
JIMYAIOTCST TOJBKO HAa3BaHUSI:

public string PadLeft (int totalWidth)
public string PadLeft (int totalWidth, char paddingChar)

[Tepsas opma JOMOMHAET CTPOKY pobeaMu Tak, 4TOObI ee 00Iast JJIMHA CTa-
Jia paBHOi 3Hayenuio totalWidth. Bropast ¢popma 1mo3Bosisier yKasath CUMBOJI
sanosHenus. B o6enx (opMax BosBpamaercs MoJaydaionascsa B UTOre CTPOKa.
Ecii 3Hauenne mapamerpa total Width menbIire 1muHbI BBI3BIBAIOIIEH CTPOKH, TO
BO3BPAIIAETCs KON HEU3MEHEHHON CTPOKHU.

Bcraeka, ynaneHue u 3ameHa CTpoK

Merox Insert() 1mo3BoJIsIET BCTaBUTH CTPOKY Value B BBI3BIBAIOIIYIO CTPOKY IO
unjekcy startIndex:

public string Insert (int startIndex, string value)

B pesyJuisrate GyzieT Bo3BpallieHa pe3yibTupyoliasi CTpoKa.
[luis ynasieHus yacTv CTpOKH ucIoibdyetcs Metos Remove():

public string Remove (int startIndex)
public string Remove (int startIndex, int count)

[TepBast hopma metosia Remove() 1mo3BoJiIeT yaiuTh 4acTh CTPOKY, HAUMHAIO-
nyrocst ¢ uHaekca startIndex u 1o konia crpoku. Bropast ¢popma yaazser count
CHMBOJIOB, HauMHad ¢ no3uiuu startIndex.

JList BBITTOJIHEHUST 3aMEHbI B CTPOKE MCIOJIb3yeTcst MeTo/ Replace(), currakcuc
KOTOPOTO TIPUBE/IEH HIKE:
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public string Replace (char oldChar, char newChar)
public string Replace(string oldValue, string newValue)

I[Tepsas Gpopma samensier Bee Bxosxkaenust cumposia oldChar na cumsost newChar.
Bropast hopma 3amensiet Bce BxoxkaeHust nogctpoku oldValue va newValue.

Mony4yexHune noacTpoku

[Tory4rTh MOACTPOKY MOKHO MeTo1oM Substring(), 06/1a1aio1ero ceayomum
CUHTAKCHCOM:

public string Substring(int startIndex)
public string Substring(int startIndex, int length)

[TepBas ¢popma Bo3BpaIaeT MOACTPOKY, HAUMHAIOIIYIOCS C TIO3UIINHT startIndex
1 /10 KOHIIA CTPOKH, @ BTOPas - BO3BpAIaeT MOACTPOKY JAJUHON length CUMBOJIOB,
HauuHag ¢ no3uimu startIndex.

Ynpaensiowme nocneaosaTesibHOCTU CUMBOJIOB

B a3bike C cTpoKoBBIE JINTEPAJIBI MOTYT CO/IEP/KATh PA3JINyYHbIe YIIPaBJIAIoNe
MocJieIoBaTeIbHOCTH CUMBOJIOB (escape characters). SI3bik C# - He uckiove-
HUe. YIPaBJgIoNye T0CTIe/[0BaTeNbHOCTH TT03BOJSIOT YTOUHNUTD TO, KaK CUM-
BOJIbHBIE IaHHbBIE OY/IYT BHIBOAUTHCS B BBIXOJHOM TTIOTOKE.

VipasJistioniast ocjie[0BaTeIbHOCTh HAUMHAETCS ¢ CUMBOJIA OOPATHOTO CJIENNa,
ocJIe KOTOPOTO CJIeAyeT YIPaB/ISAIoNuil 3Hak. B Tabnuie 3.5 nmpuBeneHbl Hau-
6oJtee Oy ISIPHBIE YIIPABJISIOIINE MTOCTEA0BATETBHOCTH.

Tabauna 3.5. Ypasisionue mocje0BaTeJIbHOCTH

MocnepoBaTenb-
OnucaHune
HOCTb
\ Mcnonb3yeTcs ons BCTaBkKM CMMBOJIA OAUHAPHOM KaBblYkKu
\" [Mo3BonseT BCTaBUTb CMMBOJT BOVMHOM KaBblYKM
A\ BcTaBnsieT B CTPOKOBOW NnTepasn CUMMBOM 06paTHOM Y4epThl.
3acTaBnsieT cMcTemMy BOCMPOU3BOANTb 3BYKOBOW CUTHAN
\a
(beep)
\n CunMBO HOBOW CTPOKM
\r BosBpar kapeTku
\t BcTaBnsiet cumBon Tabynsaumm
[Tpumep:

// BulBemeMm IBe MyCTHX CTPOKM M 3BYKOBOM CHIHAJI Mocjie cjoBa Hello
Console.WriteLine ("Hello\n\n\a");
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CTpoKuM U paBeHCTBO

B si3bike C# omepaliusi paBeHCTBa MPEAyCMaTPUBAET MOCHMBOJIbHYIO TIPOBEPKY
CTPOK ¢ yueToM perucrtpa. Jpyrumu crosamu, ctpoku Hello u hello He paBbr.
[TpoBepKy Ha PaBEHCTBO ABYX CTPOK MOKHO MPOM3BECTU HJIU C TOMOIIBIO METO-
na Equals() mam ¢ momoiipio oneparop ==:

string sl = "sl1";
string s2 = "s2";
Console.WriteLine("sl == s2: {0}", sl == s2);

B pesyuibrate OyzeT BbIBeleHa CTPOKA:

sl == s2: false

Mertox Equals() 6bL1 omican panee.

Tun System.Text.StringBuilder

Tumn string MoxeT okazaTbcst HeapHeKTUBHBIM B psifie ciaydaeB. FMiMeHHO TI09TO-
My B .NET mpenocrapsieTcs elrie 0IHO MPOCTPAHCTBO UMeH - System. Text. Bry-
TPHU HTOTO MPOCTPAHCTBA MMEH HAXOUTCSI KJrace 110 uMeHu StringBuilder. B Hem
COJIEP3KATCS METOJIBI, TTO3BOJISIONINE 3aMEHATh U (hOPMATUPOBATH CETMEHTHI.

Jlnst uctnosib3oBanus Kiaacca StringBuilder mepBbiM e/10M HYJKHO TIOAKIIOUUTD
MTPOCTPAHCTBO UMeH System. Text:

using System.Text;

IIpu BoI30Be wienoB StringBuilder mpousBoauTest HemocpeacTBEHHOE M3MEHE-
HIle BHYTPEHHUX CHMBOJIBHBIX JIAHHBIX 0OBEKTA, a He TOJydeHie KOMH 9TUX
MaHHbIX B u3MeneHHoM (opmare. [Tpu cozmanuu sx3emiuisipa StringBuilder na-
JaJIbHble 3HAUEHNST 111 00bEKTa MOKHO 33/1aBaTh C TIOMOIIBIO He OJIHOTO, a He-
CKOJIBKUX KOHCTPYKTOPOB. PaccMoTpuM mpuMep ucriosibsoBanus StringBuilder:

StringBuilder sb = new StringBuilder (“OnepaumoHHEE CcHCTeMH:") ;
sb.Append ("\n") ;

sb.AppendLine ("Windows") ;

sb.AppendLine ("Linux") ;

sb.AppendLine ("Mac 0OS x");

Console.WritelLine (sb.ToString) ;

Console.WriteLine ("B sb {0} cmmBosor", sb.Length);
Console.ReadLine () ;

CHavasia Mbl cosfiaeM 00bekT sb u mobasiisiem B Hero cTpoky "OtepanoHHbie
cucremsr:". 3ateMm MmetogoM Append() Mbl 100aBIsIEM CUMBOJI IEPEBOA CTPOKHU.
MoskHO 6b1I0 ObI TOCTHYD TOTO ke a(deKTa, eciu Obl MbI CO3/aJTH 0OBEKT TaK:
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StringBuilder sb = new StringBuilder ("OnepalmoHHEE
cucTeMsl: \n")

ITociie atoro Mbl obasasseM cTpoku MeTogoM AppendLine(). laHHbIil MeTO aB-
TOMaTH4YecKu A0b6aBssteT cuMBOJI \N. [[J1s1 BbIBO/IA OOTIIEN CTPOKU MBI HCTIOIB3Y-
em metojt ToString(), a coiicTBo Length comep:KuT KOJM4ecTBO CUMBOJIOB B Sb.

W file:///c:fusers/den/documents/visual studio 2015/Projects/Test11/Test11/bin/Debug/Test1...  —

ONepauMOHHLIE CHCTEMEI:
Windows

Linux

Mac 0S5 x

B sb 48 cumsonoe

Puc. 3.6. Mpumep ncnonb3zoBaHua StringBuilder

3.3.6. OGnacT1 BMUAUMOCTH NEPEMEHHbIX

OG6acTb BUANMOCTH TIEPEMEHHOIT (€€ ellle Ha3bhIBAIOTCS KOHTEKCTOM MepeMeH-
HOI1) - 9T0 (hparMeHT Ko/a, B IIPejieiax KOTOPOro Oy/IET OCTYITHA JaHHAs [epe-
MeHHas.

Obmactp Bupnmoctr B C# ompeesisieTcst CaeAyonuMI TPABIIAMIL

I[Tosie win TepeMeHHas-uJIeH KJacca HaXOAUTCS B 00JACTH BUAUMOCTH IO TeX
II0p, TI0KA B 9TOM 06/1aCT HAXOAUTCS COAEPKAIIMIL 9TO [OJIe KJIACC.

JlokasbHas mepeMeHHast HaXOAUTCS B 00JIaCTH BUAUMOCTH [0 TEX 0P, II0Ka 3a-
KpbiBatonas ¢purypHas ckoOka He yKaKeT KoHell 6JI0Ka OIepaToOpOB MU METO-
114, B KOTOPOM OHA O0bsIBJIECHA.

JlokanbHast iepeMenHast, 00bsiBJIeHHas B oneparopax IukJa for, while win no-
JOOHBIX UM, BUIMMA B TIPeiesiaX TeJia UK

PaCCMOTpI/IM HECKOJIbKO IIPUMEPOB:

for (int i = 0; 1 < 5; i++)
{
Console.Write (™ {0}”,1);
} // BOecep 3akKaHuUMBaeTcd OOJIaCTh BUIMMOCTM 1
int k = 5 * i; // omeparop He OyIeT BHIIOJIHEH
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[Tocte 3akpbiBaomieil cKoOKM 1uKIa for nepemennast i GoJibiie He OyaeT "BUI-
Ha", CJIeI0BaTeIbHO, OCIEAHUI onepaTop He OYAeT BbIOJHEH.

Ente omun npumep:

public static int Main ()
{

int m = 10;

for (int i = 0; 1 < 10; 1i++)

{

int m = 20; // oumbra

Console.WritelLine(m + 1);

}

return O;

}

[Tepemennast m OyzeT AOCTYIIHA B mpefeiax Becero Meroaa Main(). Bor He Mo-
JKeTe TIOBTOPHO 00BSABUTE TIepeMEHHYI0 M B Tejie Iukia for. ITo ecmu BKparie.
Ecii pazBepHyTO, TO IlepeMeHHast M, OIpe/ie/leHHast epej HadauaoM IukIa for,
OyeT HaXOAUThCA B 00JIACTH BUAMMOCTH JI0 TeX MOP, MOKa He 3aBEPIIUTCS Me-
tog Main(). Bropas nepementas m sskoObl 00bsIBJIEHA B KOHTEKCTE IIMKJIA, HO
OH SBJISIETCS BJIOKEHHBIM B KOHTEKCT MeToma Main(), ToaTOMY KOMITUJISITOP He
MOKET Pa3JInYnTh ITH JIBE TIePEMEHHBIE U He J0IyCTH 00bsIBIIEHIS BTOPOI T1epe-
MEHHOH C UMeHEeM m.

B nexoTopbIx cayyasx iBa upeHTU(PUKATOPA C OAMHAKOBBIMU UMEHAMY U O/~
HAKOBO# 06JIACTHIO BUANMOCTA MOKHO Pa3JIMYKUTh, TIPH 3TOM KOMITUJISITOP 0~
myctuT 0ObsABJIEHIE BTOPOit iepeMeHHoit. [TpuunHa B ToM, uto si3bik C# mesaer
pasnure MKy MepeMeHHbIME, 00bSIBJICHHBIMK Ha YPOBHE TIOJISI U TT€PEMEH-
HBIMU, OOBSIBJICHHbIE B METOIAX (JIOKAJIbHBIMU ITEPEMEHHBIMMT).

B xavecTBe mprMepa pacCMOTPUM CJIeAyONni hparMeHT KoJa:

using System;

namespace ConsoleApplicationl

{

class Program

{

static string uname = "den";

public static void Main ()

{

string uname = "john";
Console.WriteLine (uname) ;
return;
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OG6paruTe BHUMaHKE, 4TO B JJAaHHOM KOJe eCTh ToJie (4ieH Kiaacca Program) u
JIOKQJIbHAST TIEPEMEHHASI C OIMHAKOBBIMU UMEHAMU - uname (00bsIBJIeHa B METO-
ne Main()). Korza BbI 3amyctute 3T0T KO/, BbI yBUHTE CTPOKY "john". IIpropu-
TeT Y JIOKAJIbHBIX II€PEMEHHBIX BBIIIE, UM Y YJICHOB KJIACCa, I09TOMY Bbl YBUIM-
Te IMEHHO 3TY CTPOKY, a He cTpoky "den". O6 aTOM cJieyeT HTOMHUT.

3.3.7. KoHcTanTbl

Komcranrsr - 310 repeMeHHble, 3HaU€HE KOTOPbIX HEJIb3d M3MEHUTDb BO BpEMA
BBIINIOJIHEHUA IIPOTPaMMBbI. Koncranra o6bpasiserca ¢ IIOMOIIbIO CJIyH(C6HOI‘O
CJIOBa const, rmocie KOTOPOro cjeayeT TUIl KOHCTaHThI:

const int j = 100;

Ocob6eHHOCTU KOHCTAHT:

° Koncrantsr OOJIKHBI THUIUAJIN3UPOBATbCA TIPU O6T)$IBJI€HI/II/I, IIpUCBO-
€HHbIC UM 3HAY€HWA HUKOT' la HE MOT'YT OBITH U3MEHEHBI.

* 3HaueHWe KOHCTAHTHI BbIUUCJSETCS BO BpeMs KoMmnuisiuu. [loatomy
WHUIHATU3UPOBATh KOHCTAHTY 3HAUYE€HWEM, B3ITBIM U3 APYTOHN Tepe-
MEHHOI, HeJIb34L.

* KoHcTaHTbI Bcerza SABIAOTCS HessBHO cTaTudeckumu. Ho mpu aToMm He
HY’KHO yKa3bIBaTh MOAU(UKaTOP static.

3.4. Onepartopbl

3.4.1. ApudmeTtnuyeckue oneparopbl

Apudmerndeckue orepaTopbl mpeacTaBaeHbl B Tabuuie 3.6. Onepatopsr +,-,*
u / paboTaloT TaK, KaK Ipe/noaraeT ux obo3HadeHue. VX MOKHO IPUMEHSITH K
JI0O0OMY BCTPOEHHOMY YKCJIOBOMY THITY JaHHBIX. /[yMalo, B 0COOBIX KOMMEHTa-
pUSX JAHHBIE OTIEPATOPHI HE HYKAAIOTCS.

Tab6aua 3.6. Apudmerndeckue orepatopsl B C#

Onepartop AeicTBne
+ CnoxeHuve
- BbluntaHue, yHapHbI MUHYC
* YMHOXeEHne
/ Lenenve
% HeneHve no moaynio
-- JekpemeHTt
++ UHKpemeHT
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Xo0Tsl 3T OIEPATOPHI BCEM 3HAKOMBI, HY?KHO PACCMOTPETH OIEPATOp /, a TAaK:Ke
oTlepaTOpbl MHKPEMEHTA U IEKPEMEHTA.

Korza / mpuMeHsieTcst K I[eJIOMY YHCIIY, TO JII000 OCTaTOK OT Jle/IeHusT 0TOpa-
cpiBaetcst. OCTAaTOK OT ATOTO JIeJIEHUST MOXKHO TIOJYYUTh € IIOMOIIBIO OMlepaTopa
JieTeHust 110 MOLyJTIO (%), KOTOPBIi MHAYE HA3BIBAETCS OTIEPATOPOM BBIUNCIIEHNSI
ocratka. B C# omepatop % MOXKHO NPUMEHSITh KaK K I1[E€JIOYUCTEHHBIM THIIAM
JIAHHBIX, TAK ¥ K TUTIAM C TI7IaBaonieii Toukoit. B atom otHOmennu C# otmyaet-
ca ot a3bpikoB C u C++, rae aTOT omeparop (AeeHne o MOAYJIII0) Pa3PeniaeTcs
TOJIBKO I/ 1I€JIOYUCTIEHHBIX TUTIOB JAHHBIX.

OcobGeHHOCTH eCTh U 'y OTIepaTOPOB WHKpeMeHTa u jekpeMenTa. Omeparop nH-
KpeMeHTa (++) yBeTmumBaeT cBOH omepana Ha 1, a omeparop mexkpeMenTa (--)
yMmenbIiaeT ornepans Ha 1. MakTuyecku, onepaTop:

xX++;
aHaJIOTUYeH CJIeAYIOIIeMY:

x =x + 1;
Bort Tosbko HYXHO UMETH B BHU/LY, YTO IIPM UCIIOJIb3OBAHWMN OIIEPATOPOB MHKPE-
MEHTa U IEKPEMEHTA 3Ha4Y€Hue nepeMeHHoﬁ X BbIYUCJIAETCA TOJIBKO OAWH, a HE

JBa paza. ITO C/IeJIaHO, YTOObI MOBBICUTH (D (EKTUBHOCTD BBIIOJHEHUST TTPO-
IPAMMBL.

OrnepaTopbl THKPEMEHTA U JIEKPEMEHTA MOXKHO YKa3bIBaTh /10 oliepania (B mpe-
durcHOI hopme) UH JKe TIocsie ortepanaa (B mocTuKcHOM dhopme). Oneparius
WHKpPEMeHTa/IeKpeMeHTa B mpeuKcHOH (hopMe TPONCXOANT PaHbIIIe, HEXKEIU B
roctdukcHoit popme. [Ipumep:

int a = 0;

int x = 1;

a = x++; // a =1, x = 2
a=20; x=1; // MCXONHBIE BHAUYEHUA
a = ++x; // a=2; x =2;

Xouercst HEMHOTO OTKJIOHUTBCSI OT TEMBI OOCY/KIECHUST M CelaTh HeOOMBIION
nepepbiB. He Bcerma ectb BO3MOKHOCTB TTOJTYYUTh 0CTYT K cpeze Visual Studio.
KonkpeTHbIil TOMY IpMep TTPOUCXOANT ceiiyac - MPU HAMMMCAHUHN 3TUX CTPOK.
He Bcerma ecTh BO3BMOXKHOCTD HAITMCAThH TJIABY 32 OJIMH JIEHb U 32 OJHUM KOM-
npioTepoM. BoT 1 cefiyac, aTOT paszes TUIIETCS Ha KOMITBIOTEPe, Ha KOTOPOM He
ycranossieHa Visual Studio. Kak nesaTh CKpUHIIOT Pe3yJIbTaTOB BHITTOJHEHNUST?
Kaxk npoBepuTh cBOit COOCTBEHHBIIT KOJI Ha OTCYTCTBHE OMIMOOK (Y 4eJI0BEYECKO-
IO MO3Tra €CTh OJIMH HEIOCTATOK - 4acTO OH He BUAUT COOCTBEHHBIX OIMIMOOK)?
CrerabHo /17151 3T0r0 ecTh Online-KoMusITOpBI. VIX He HY;KHO yCTaHABIMBATD
Ha cBo# KoMmIbiotep. [Ipocto oTkpoiite Opaysep, BBeauTe ciemayionwit URL u 'y
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Bac Oy/eT IOCTYTI K MOJTHOIEHHOMY KOMITUJISITOPY TOTO WJIA WHOTO SI3bIKA MPO-
rpaMMupoBanusd (B famHoM ciaydae - C#):

http://www.tutorialspoint.com/compile csharp online.php

BBeaute Ko, KOTOPBIA BBl XOTHTE MPOBEPUTh M Haskmure KHONKY Compile.
Ecii ee He HaxaTh, TO caiiT COOOIIUT, YTO HE MOKET OTKPBITh eXe-(ailI - ITOHSIT-
HOe JIeJI0, OH ellle He OTKOMITHINPOBaH. [locsie KOMITUISIINN HAKMUTE KHOTIKY
Execute u momy4ynTe pe3yasTat BeImoaHeHus (puc. 3.7).

€ tutorialspoint.com/cormpile_csharp onlinephp c Moucx *B8 9 3 & 0 =
@Eﬂdlﬂusﬂnund COMPILE AND EXECUTE C# SHARP ONLINE 4 DevTools ~ [ File = 4% Project v [# Edit = @ View ~ & Tutorials () Shut Down @ Help
2% New Project B 13 + « % Compile | Execute|| 3> ShareProject main.cs x <&, Tutorials 3
B oot 1- using System.10;
Emaines 2 using System; c)
3
4 class Program Cis
5-{
6 static void Main() ¢
7 {
8 Console.liriteLine(" Increment Sample”); c
9
10 int a - @;
1 int x - 1; P
12 a = X++;
13 Console.uriteline(" {6} Python
14 a -1 y s
15 a - 3 /oa =
16 Console.uriteLine("{0} {1}", a, x);
17 C#
18
= N
20 }
2 Swift
scala
E=JTerminal & v

sh-4.3¢ mono main.exe
open assembly 'main.exe': No such file or directory.
mcS *.cS -out:main.exe

sh-4.3¢ mone main.exe

Increment Sample

Puc. 3.7. Ucnonb3oBaHue online-komnunaropa

3.4.2. Onepartopbl CpaBHEHUS W JIOrMYEcKue oneparTopbl

JlaHHBIE THIIBI OIIEPATOPOB OOBIYHO MCIOJIB3YIOTCS B YCIOBHOM orepaTtope if/
else (cm. paszen 3.8), 09TOMY TIOKa TOJIBKO IIEPEYKCIM ONIEPATOPbI, & IPUMEPI
KOJia BBI HAWZeTe Jajiee.

Pesynbratom omepatopoB (Kak cpaBHEHU, TaK U JJOTHIECKUX ) SIBJIIETCS 3HAUE-
Hue tuna bool - nim true, nim false.
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Ta6mima 3.8. OnepaTopbl cpaBHEHUS

Onepatop 3HayeHne
== PaBHO
I= He paBHO
> Bonblie
< MeHblwe
>= BonbLue nnu pasHo
<= MeHbLue nnu paBHo

Tabsura 3.9. Jlormyeckue omepaTops

Onepartop

3Ha4yeHue

&

4

N

N

Ncknovatowee NN

&&

Ykopo4eHHoe U

Ykopo4eHHoe NN

HE

B si3bike C# cyliiecTByeT Tak Ha3bIBaeMble YKOPOUEHHbBIE BADUAHTHI JIOTMUECKUX
onepatopos Y u MJIN. Oba atu onepaTopa npeiHasHadeHbl A/ oaydeHus 60-
Jee a(ppeKTUBHOTO KOJIa.

PaccmoTpuM HEGOIBINON TPUMEpP paboThl YKOPOUEHHBIX onepaituit. Ecim mep-
BbIii onepany onepanyu 1 (& &) umeer yoxHoe 3nadenue (false), To ee pesyiib-
tat Oyzer uMeth JioxkHoe (false) 3HaueHMe, HE3ABUCKMO OT 3HAYEHUST BTOPOTO
onepanja. Ecin e nepsblii onepany jorndeckoii onepamuu WJIN (||) umeer
UCTUHHOE 3HaueHue (true), To ee pe3yJsrat OyAeT MMeTh UCTUHHOE 3HAYEHe
HE3aBUCUMO OT 3HAYeHHs] BTOPOro orepanja. [lockoibky 3HaueHUE BTOPOTO
oTIepaH/ia BEIYUCAATH He HyKHO, 9KOHOMHUTCS BPeMsI 1 TTOBBITITaeTCs 3 (exTnB-
HOCTb KOJIA.

VkopouenHble onepaiyy | u && oTaM4aoTcsa oT 0ObIYHBIX TEM, YTO BTOPOIi ore-
paH/l BBIYKCIISIETCST TOJILKO TI0 Mepe Heobxoaumoctu. OOBIYHO YKOPOYEHHbIE
Bepcuu 6oiee achdexrrBHbl. Ho 3aueM Toraa HysKHbI 00bIYHbIE Otieparn? Ho-
I/1a HyKHO BBIYMCJINTH 3HaYeHHe 000MX OIIepaToOpPOB U3-3a HEIMPUSTHBIX 060U~
HbIX 3(pHEeKTOB, KOTOPbIE MOTYT BO3HUKHYTh.

[Tpumep:

bool t = true;

int i = 0;

// Tpy MCHOJL30BAHUM OOGBUHOTO ONEepaTopa, B HAHHOM KOHCTPYKLMMU
// 1 6ymeT yBeIMuMBaTbLCH



if (t |

(++i < 5))

Console.WriteLine ("i paBrOo {0}",

i = 0;
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//1=1

i)

// Tp¥ MCHOJIb30BAHMM YyKOPOUEHHOTO ornepaTopa
// B3HaueHMre 1 OCTaHEeTCH MNPEeXHUM

if (¢ ||

(++1i < 5))

Console.WriteLine ("i paBrO {0}",

// 1 =20

i);

3.4.3. Onepartopbi NpMCBaMBaHUS

Ormneparop nipucBarBaHusi 0003HAYAETCST KaK 3HAK paBeHCTBa (=) U 0OBIYHO NMe-

eT hopmy:

VMA_TTePEeMEeHHON =

[Tpumep:
x = 5;
b = true;

BEIPaXeHMe

Kpome atoit mpoctoit hopmbr B C# TOAIEPKIBAIOTCS TAK HAa3bIBAEMbIE COCTAB-
Hble onepaTopbl pucBanBanus (cm. Tabur. 3.8). Kak npaBuiio, Takue ornepaTopbl
JIOBOJILHO YIIOOHBI U OHU JIEJTAIOT KOJ KOMITAKTHEE, XOTsI U MeHee TIOHSITHbI Ha-
YUHAIOIIUM ITPOrPAMMUCTAM.

Tabsmra 3.9. CoctaBHbIE ONEPATOPbI TIPHCBANBAHUS

Onepartop Mpumep kopa MonHas ¢popma oneparopa
+= x+=1, X=x+1;
= x-=1; x=x-1;
= X*=1; X=x*1;
/= xX/=1; x=x/1;
%= X %=1; X =x%1;
|= x|=1; x=x|1;
"= x"=1; x=x"1;

3.4.4. Nopa3psigHble onepaTopsl

B C# noazepsxkusaiorcs Te ke nopaspsambie onepatopbl, uto u B C/C++. Pa6o-
TalOT JJAHHBIE OTIEPATOPHI TaK Ke, Kak U B s3bikax C/C++.

Ta6smra 3.10. TTopaspsiHbie omepaTopb

Onepartop

3HavyeHue

MopaspsagHoe U

MopaspsgHoe NN
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MopaspsaaHoe ncknyatowee NN

<< CaBsur BNeBO

>> CnoBsur Bnpaso

~ JononHeHne oo 1 (yHapHbii onepaTtop HE)

3.5. Mpeobpa3oBaHue TUMNOB AaHHbIX

B si3bike C# momyckaercst ipeoOpa3oBaHue TUTIOB JAHHBIX ¢ IX ABTOMATHYECKUM
Cy’KeHUeM U pacumperrieM. PaccMoTpuM caeaytomuii mpumep (auctunr 3.1).

Jlnctunr 3.1. Mpumep pacumpeHns TUNOB AAHHbIX

using System;

namespace Hello

{

class Program

{
static void Main (string[] args)
{
short a = 1000, b = 2000;
int ¢ = Add(a/ b);
Console.WriteLine("c = {0}", c);
Console.ReadLine () ;

static int Add(int a, int b)
{

return a + b;

Teneps paccmorpuM, yto mpousoinio. B merox Add() mbr iepesiaem Ba 3mave-
Hust tuna short, XoTst MeTo mopasyMeBaeT mpueM mapameTpos tuma int. Ha
CaMOM JieJie HUYero CTPAITHOTO He TIPOMCXONT - THII short orsiomaercst THIIOM
int (1uamasoH int 3HAUNTETBHO MUpe, 4eM short). OrrbKy KoM He GY-
JIET - TIPOCTO KOMITUJISITOP PACIHIUPUT 3Ha4YeHus Tuia short 1o 3Havyennii tuma
int. Pacumiperine Beeria mpoONCXOaUT Oe3 OTEPU TaHHbBIX, TOATOMY BbI YBUAUTE
IIPaBUJIbHBIN Pe3yJIbTart:

c = 3000

Temeps paccMOTpUM JTUCTUHT 3.2, TTOTBITKA CKOMIUINPOBATh KOTOPBIN TIPHBe-
JET K ONTHOKe KOMITUJISIIN. VI3MeHeHHbIe CTPOKHU BbIIETEHBI KUPHBIM.
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Jivctunr 3.2. Owmnbka npu npeoGpa3oBaHUM TUNOB

using System;

namespace Hello

{

class Program

{

static void Main(string[] args)

{

short a 20000, b = 20000;
short ¢ = Add(a, b);
Console.WriteLine (“c = {0}”, c);
Console.ReadLine () ;

static int Add(int a, int b)

{

return a + b;

Bo-11epBbIX, Mbl YBeJIMYMIN 3HAUEHUs MepeMeHHbIX a u b. Tem He Menee, 06a
3HA4YEHMs BCE elle BIUCBIBAIOTCA (a)ie ¢ 3amacoM) B AuanasoH Tuia short.
Bo-BTophIX, mepeMenHas ¢ Ternepb Tuma short, a e int. Pazbepemcs, 4To mpo-
ncxoaut. [lepemennble THIa short mepegaroTcest B KauyecTBe MapaMeTpoOB METOLY
Add(). KoMnuasgtop MOKeT BbIIIOJHUTH paclIMpeHue 10 TUIIA int, Kak ObLIO OT-
MEUYEeHO paHee, HO eMy MPUXOIUTCS BO3BPAIIATh OTBET TUTIA int, KOTOPBIN HYKHO
[OMECTUTDH B NepeMeHHyIo Tuia short. BeImoaHuTh cyskenue tuna 6e3 moTepu
JAHHBIX B 9TOM CJIy4ae HeBO3MOKHO. Benb pesysbsrar Oyzer 40000, a makcu-
MasibHOe 3HadyeHue A1 short - 32767. IloaToMy Bbl yBUAKMTE OUIMOKY KOMITUJIS-
Topa (puc. 3.8):

Cannot implicitly convert type 'int' to 'short'.

An explicit

conversion exists (are you missing a cast?)

YT00bI 3aCTABUTH KOMITUJISITOP BBITIOJHUTD CYKEHUE THUIIA C TIOTEPEN MaHHbBIX,
HY’KHO MCITOJIb30BATh 0nepayuio a61ozo npueedenus munog. B C# nannas ore-
paitust 06003HAYAETCST ¢ TIOMOIIBIO CKOOOK (), BHYTPH KOTOPBIX IPUBOANUTCS MMST
THUTIA, K KOTOPOMY HYKHO IIPUBECTH 3HAYEHUE:

short ¢ = (short)Add(a, b);

OziHaKO B 3TOM CJIydae, XOTs IIporpamMMa 1 Oy/IeT BBITIOJIHEHA, pe3yJ IsTatr Oyaer
HempaBWIbHBIM (puc. 3.9).
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Puc. 3.8. OwmnbKa Komnunauum

[N file:///C:/Users/den/Documents/Visual Studio 2015/Projects/Helle/Hello/bin/Debug/H...
C = -25536

Puc. 3.9. BmecTo oxxupaemoro 3Ha4yeHnsa 40000 mMbl nosy4ymnm COBCEM ApPYroi peaynbrat

HOMHI/ITE‘, 4YTO OIlepaluio ABHOIO NpUBEAEHUA TUIIOB HYKHO HMCIIO/Ib30BaTh C
OCTOPOJKHOCTDIO, IIOCKOJIbKY OHAa MOJKET IIPUBECTU K IOTEPE NaHHbIX.

[TouaTHOE A€710, BO MHOTUX IIPUIOKEHHIX, OCOOEHHO (DMHAHCOBBIX, TAKUE I10-
TepU JaHHBIX MPOCTO HegonmycTumbl. K cuactbio, B C# npemiaraiotest Kioye-
Boie cioBa checked u unchecked, rapantupyiorniie, 4To MoTEPsT JAHHBIX OKAXKET-
cs He3aMedeHHOit. Besib B pebIyIeM mpuMepe Mbl IPOCTO MOJTy YA Helpa-
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BustbHbI pesysbrat (20000 + 20000 = -25536) ¥ HUKAKUX [TPEAYTIPEKACHIIT
KOMITUJISITOPA O TOM, YTO PE3YJIbTaT MOKET ObITh HEMPABUIILHBIM.

Ecnu oneparop wiun 610K onepatopoB 3akiiouen B kouteket checked, To kom-
MUIATOp creHepupyetr gomnosnuutensibie CIL-wHCTpyKINY, 06ecmednBaioIie
IIPOBEPKY Ha IpeMeT YCJIOBUI IIePENOoJHEeHMs, KOTOPble MOTYT BO3HMKATh B
pesyJsTaTe CJA0KEHUS, YMHOKEHNS, BBIYUTAHUS WJIN JIeJICHUS IBYX YNCIOBBIX
THUIIOB JIJaHHBIX. B cilyuae BOSHUKHOBEHNUS YCIOBUS IIEPEIIOTHEHUS BO BPEMsI BbI-
noJiHeHust OyieT reHepupoBathest uckaioderue System.OverflowException.

O6paborarh UCKITIOYEHNE MOKHO, Kak 00BIYHO, ¢ TTOMOIIGIO try/catch. Ecou Bor
He 3HAKOMBI ¢ 00PaOOTKO#T HCKIIOUEHHIA, TO TO35Ke B 9TON KHUTE MBI O HUX MTOTO-
BOPHM, a ceifyac mpoCTo PACCMOTPHM CJIELYIONTHIA OT0K KoJIa:

try

{
short ¢ = checked((short)Add(a, b));
Console.WriteLine("c = {0}", c);

}

catch (OverflowException ex)

{
Console.WritelLine (ex.Message) ;
}

B ciyuae, ecin BOZHUKHET UCKJIIOUEHIE, MBI BEIeM €ro cOOOIIeHre Ha KOHCOJIb
(puc. 3.10).

[N file:///C:/ Users/den/Documents/Visual Studic 2015/Projects/Hello/Hello/bin/Debug/Hello.EXE

Arithmetic operation resulted in an overflow.

Puc. 3.10. MNpu BbinonHeHUU apudpmMeTU4ECcKoi onepaumv BO3HUKII0 UCKITIOHEHNE

3-3a Toro, uto aeiicteue ¢uiara checked pacrpocrpansercs na Beio apudme-
THYeCKyIo Joruky, B C# mpeaycMorpeno KiaoueBoe cioBo unchecked, koropoe
II03BOJISIET OTKJIIOYMTH BbIJady CBSA3AHHOTO C MEPEIOJHEHNEM UCKIIOYEHUs B
OT/IENIBHBIX cIydasx. [IpuMensieTcst aTo KiaodeBoe cioBo moxoxum Ha checked
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00pasoM, MOCKOJIbKY MOKET ObITh YKa3aHO KaK JJIst OHOTO OTIEPaTOpPa, TaK U JIJIst
1IeJI0To OJI0KA:

unchecked

{
short ¢ = (short)Add(a, b);
Console.WriteLine(“c = {0}”, c);

B pesyabrate apudmernyeckoe nepenoaHenne Oyaer SBHO MPOUTHOPUPOBAHO.
ITo kpaiineii Mepe, mporpaMMuct Oyer 06 5TOM 3HaTh. VICIoIb30BaTh KII0YEBOE
cioBo unchecked MOKHO TOJIBKO B TeX CJIydasix, T/e MePeroJHeHne SBJISeTCS
noryctuMbIM. Hasieroch, BbI 3HaeTe, UTO le/1aeTe, pa3 UCI0Ib3yeTe ero.

3.6. HesiBHO TMNN3NpPOBaHHbIE JSIOKaJibHbI@
nepemMeHHble

Jlo 3TOr0 MOMEHTa MbI Be3/le SIBHO YKa3bIBaJIW THII IEPEMEHHOIT - TIPU ee 00b-
saBJeHUM. SIBHOE yKa3aHWe TUIIA ePEMEHHON CUMTAETCS XOPOIIUM CTUJIEM, HO
B C# noaznepskuBaeTcs HestBHAs Tuu3ains. Co3/iaTh HEIBHO TUTTU3UPOBAHHbBIE
JIOKQJTbHBIE TIePEMEeHHbIe MOKHO C ITOMOIIBIO KJII0YEBOTO CJI0BA Var, HallpuMep:

var A = 0;
var s = "String";

KiioueBoe c10BO var MOKHO UCIIOIb30BATh BMECTO YKAa3aHUsI KOHKPETHOTO THIIA
naHubix. [Ipyu 9TOM KOMIHJISITOP aBTOMATUYECKH OTIPEEISIET TUT TIEPEMEHHON
[0 TUILy [EPBOTO 3HAYEHUSs, KOTOPOe TPHCBAMBAETCS TIPU MHHUINAIu3anuu. B
HAIIeM TpuMepe JJist epeMernoil A Gyner BoiOpan Tum int (System.Int32), a
1A S - string (System.String).

Ha camom JieJie CJIOBO var He ABJIACTCA KII0OYEBBIM CJIOBOM fA3bIKa C#. C ero 1io-
MOIITBIO MOKHO 0OBABIATD TIepeMeHHbIe, ITapaMeTPbI U ITIO0JIA 1 HE ITOJIy4YaTb HU-
KaKHX OIIMOOK Ha dTare KOMITUJIAIIMH. HpI/I HCII0JIb30BAaHNU TOM JIEKCEMbI B Ka-
YeCTBE TUIla JaHHBbIX, OHA BOCIIPUHUMAETCA KOMITMJIATOPOM KaK KJIIOYEBOE CJIO-
BO.

[TonaTHOe J1€/10, MCHOJIb30BaHUEe HEABHO THIIM3UPOBAHHBIX MEPEMEHHBIX He-
CKOJIBKO orpannyeno. HesBHas THIM3anus npruMeHnMa TOIbKO IS IOKAIbHBIX
HepeMeHHbBIX B KOHTEKCTe KaKOI0-TO METOJa UM CBOiCcTBa. Bbl He MoxkeTe uc-
M0JIb30BaTh KJIIOYEBOE CJIOBO Var JJIs ONpee/leHus BO3BpallaeMbIX 3HAUYEHUH,
HapaMeTpOB MJIU JAaHHBIX MOJIeH CIIEIMAIbHOTO TUIIA - 9TO MPUBEJET K Bhljade
coobireHuit 06 ommnbKax Ha aTarne KOMITUILIIAN.
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Takke mepeMEeHHbIM, OOBSIBJECHHBIM C TIOMOIIBIO Var, cpasy A0JKHO OBITh ITPH-
CBOEHO 3HavYeHue - mpu caMoM oObsiBiennn. [Ipu aTrom ucmosbzoBath null B ka-
YyecTBe 3HAYEHUS He JIOMYCKAETCH, ITIOCKOJIbKY KOMITUJIATOP HE CMOXKET OIlpejie-
JIUTH TUII IEPEMEHHOM 110 ee 3HAUeHUIO:

var variablel; // mnpuBemeTr k ommbke!
// Toxe mnpuBemeT K ommubKe

var variable?2;
variable2 = 0;

// TPaBUIIBHO
var variable3 = 0;

Yro Kacaercsi 3SHaYeHUS HUH, TO X MOJKHO ITpUCBanBaTh, HO YK€ IOCJIE€ TOT'O, KaK
HepeMeHHOﬁ OBLIO ITPpUCBOEHO ITEPBOHAYAJIbHOE 3HAYE€HUE OITPEACJIEHHOI'O TUIIA:

var sb = new StringBuilder (“OnepaumoHHEIE CHCTEMBI: \n")
sb = null;

3HauyeHNe HESTBHO THHI/ISI/IpOBaHHOﬁ JIOKQJIbHOM HepeMEHHOﬁ MOKET ObITH 1pu-
CBOEHO /[PYyTUM IIEPEMEHHBIM, IPUYEM KaK HEABHO, TaK U ABHO THUIIM3WPOBAH-
HbIM:

// OmmBOK HeT

var X = 0;

var Y = X;

string str = "Hello!";
var world = str;

CTOHT OTMETHTD, YTO 0COOOA MOJIB3bI OT HESTBHO THITU3UPOBAHHBIX TIEPEMEHHBIX
HeT. K ToMy ’ke MCIIOJIb30BaHte var MOKET Jlake BbI3BATh IIyTaHUILY Y BCEX, KTO
Oy/leT M3yJaTh HAMMMCAHHBII BaMU KOJ[ - Beb JAPYTOW IPOTPaMMUCT cpa3y He
CMOXKET OIIPEJIC/INTD TUIL JAHHBIX U ITOHATb, U YEro UCIOJIb3YEeTC IepeMeH-
Had. [TosToMy pekoMeHayeTCs BCeTAa ABHO YKa3blBaTh THUII JAHHbIX.

3.7. Uuknbl

B s060M s3bIKe MPOrpaMMUPOBAHUS UMEIOTCS MTePAI[OHHbIE KOHCTPYKIUH,
UCIIOJIB3YIONIUECST [IJis1 TIOBTOPEHUs GJIOKOB KOJIa [I0 TeX IMOp, TI0Ka He OYIeT Bbi-
TIOJIHEHKE KaKoe-To yCIoBue 3aBepiients. B a3bike C# MoaaepKuBaioTCs 4€Thl-
pe takux KoHcTpykimu: for, foreach, while u do/while.

Ecou Bm paHee IMporpaMMHpOBaJIM Ha APYTUX A3bIKaX, BCE€ 3TU KOHCTPYKINN
(MO)KGT 6I)ITb, 3a UCKJIIOYEHNEM foreach, XOTA CMOTPA Ha KaKOM fA3bIKE BbI IIPO-
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rpaMMHUPOBAJIH JI0 ATOT0) BaM JOJLKHBI ObITh 3HAKOMBI. HauHeM MBI ¢ KJTaCCUKH
- rukaa for.

3.7.1. Uukn for

VeasbHoe pelieHue, eCai HYKHO BBIITOJHUTD KaKOH-TO GJIOK Koaa (hUKCUPO-
BaHHOe KomdecTBO pas. OmepaTop for mo3BOJIsSET yKa3aTh, CKOJABKO pas J0J-
JKeH MOBTOPSIThCs OJIOK KOJIa UM 3a/1aTh YCJIOBUE 3aBepIieHust uKa. [lepBorii
napamerp orepartopa for 3agaer ornepaTop, KOTOPbIN OyAeT BBIIIOJIHEH 0 MePBOii
MHUIMaI3anuy 1ukaa. OObIYHO 3/1eCh MHUIIHATU3UPYETCsI TIepeMeHHast-CueT-
yuK. BTOpoii mapaMeTp 3a/1aeT yCIOBYE BBIXO/A U3 ITUKJIA, a TPETUI - OTIepaTop,
KOTOPBIi OyIET BBITIOJIHEH 1OCJIe Kaxk10i ntepanuu. Ho, mymato, Bb Bce 9T0 3Ha-
ere.

He6ombmioit mpumep:

for(int i = 0; 1 < 9; 1i++)
{

Console.Write (“{0}"”, 1);

Byuner BoiBesieHa ctpoka 012345678.

Kax u B apyrux sspikax, B C# MOKHO cO3/1aBaTh CJI0KHbIE KOHEYHBIE YCIOBUS,
ompeesisiTh OECKOHEUHbIE Kbl W UCTI0JIB30BaTh KJIIOYEBbIE CJI0Ba goto, con-
tinue u break. ITockosibKy 51 mojpasymMeBaro, 4TO Bbl 3HAKOMBI € IIHKI0M for moj-
POGHO MBI €r0 paccMaTpuBaTh He OyaeM. Ejm 510 He Tak, HOAPOOHOCTH Bl MOKE-
Te TIOJIy4uTh B JII0OOM cripaBounuke o C/C++/CH#.

Cxaxky TOJBKO Tapy CJIOB O IepeMeHHOl-cueTynke. OHa (mepeMeHHas i) 70-
CTYITHA TOJBKO B Tesre nukia for. 3a mpegemamu 1ukia (ocie BHITOJHEHMS TT0-
cjieiHeit uTepaiun) nepeMeHHasi i Oyer He[JOCTYITHA.

3.7.2. Uukn foreach

[Tuk foreach yzmo6HO MCIOIB30BATH TIPU IPOXO/IE TIO BCEM dJIEMEHTaM MacCHBa
WM KOJLIEKIIMK Ge3 IIPOBEPKM BEPXHETO Mpejieia.

PaccMOTpUM IpUMep MPOXOZIa MO MacCUBY IEJIBIX YKCEI C MCIIOAb30BaHIEM
nnkia foreach:

int[] digits = { 1, 2, 3, 4 };
foreach (int i in digits)
Console.WritelLine (1) ;
CHauaia B foreach YKa3bIBA€TCA IEPEMEHHAA, KOTOPAad J0JI’KHA 6bITb TaKOTI'O Ke
THIIA, YTO U BJIEMEHTHI MaccuBa. B aTy nepeMeHHyi0 OyAeT MoJy4YeH dJIeMeHT
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MaccuBa JIJIsl ero JajibHeliieir 06paboTku (B HamieM ciydae 00paboTKa 3aKJIio-
yaeTcsl B BBIBOJIE He KOHCOJb). Iocie KIoueBoro cjioBa in 3ajaercss Ha3BaHUE
repeMeHHOI MaccuBa.

VcTuinast MOIIb TOTO OMepPaTopa PACKPHIBAETCST OTHIOND He TIPU paboTe ¢ Mac-
cuBaMH, a TIpyu paboTe ¢ nHTEpdEiicaMu, TT0ITOMY PACCMOTPEHKE HTOTO Ollepa-
TOPa OTKJIA/BIBAETCST 0 MOMEHTA Balllero 3HaKoMcTBa ¢ mHTepdeiicamu. Torma
paccmorpenne foreach 6yzaer nesecoobpasubiM B ciaydae ¢ C#.

3.7.3. Uuknbl while n do/while

B Hekoropoii Mepe 1uK for odeHb MOX0K Ha MK ¢ npemaycaoBuem (while),
TaK Kak CHavyajia MpoBEPsIeTCsl YCIOBHE, a TOTOM YK€ BBITTOJHIAETCS TEJIO IUKJIA.
PaccMOTpUM IMKIT € TIPEYCTOBHEM:

while ( JlormMueckoe BHPaXeHUe )
oneparTop;

CHauaja UK/ BBIYUCJSIET 3HAYEHUE JIOTMYECKOIo BbIpasKE€HUA. Eciu ono uc-
TUHHO, IIPOUCXO/IUT UTEPaAllrA MUKJIA (BI)IHOJIHHGTCH TEJI0 ]_[I/IKJIa), nHave 11po-
NCXOOUT BbIXO/ U3 IUKJIA U BBITIOJTHEHUE CJIEAYIONIETO 3a IIUKJIOM OIlepaTopa.

Bor npumep BoiBoza cTpoku 12345678910:

int 1=0;
while (i++ < 10) Console.Write("{O0}", 1i);

Ecau nepemenHyio i yBeJMuMBaTh B TeJjle ITUKJIA [1OCJIE BbIBOJA ITPEABIAYIIErO
3HaYeHus 1, MbI TOTyYnM cTpoky 0123456789:
int 1=0;
while (i < 10)
{
Console.Write (1) ;
i++;
}

B C# ectb eme ogna ¢popma nukia - do/while. B ormmuue or nukiaa while sgecn
CHava/Ia BBIIOJHAIOTCS OlepaTophbl (TeJIO HUKJIA), a 3aTeM YIKe IIPOBEPSeTCs yC-
soBue. Ecau ycsioBre MCTHHHO, TO HAYMHAETCS creayonas ureparus. [Toy-
YaeTcs, YTO TeJIO HUKJIA OYyAeT BBIIIOJHEHO KaKk MUHUMYM OuH pas3. CHHTaKcuc
LUKJIA;

do
{

// Teyo LUuUKIa



[JIABA 3. OcHOBHbIE KOHCTPYKLMK 3blka C#

while (ycrnoBue);

ITpumep:

int 1 = 1;

do
Console.Write (i) ;

while (i++ < 10);

B pesyubrate Gy/er BbiBeeHa Ta ke ctpoka 12345678910.

3.8. KOHCTPYKUMN NPUHATUA PELUEeHNN

Kak u B JI060M ZpyroM si3bIKe, KPOMe MTEPAIIMOHHBIX KOHCTPYKIMH €CTh KOH-
CTpYKIMU ipuHsiTUst peteHuii. B C# ecTb 1Be TaKMX KOHCTPYKIIUY - OTIEPATOPbI
if /else u switch.

Cunrakcuc onieparopa if /else takoii sxe, kak B sisbike C/C++. Ho B otimune ot C
u C++, B C# atoT onieparop MoKeT paboTaTh TOJIBKO ¢ OYJIeBCKUMU BbIPasKEHsI-
MU, HO HE C TPOU3BOJIbHBIMU 3HaUeHUusIME Bpojie -1 u 0. YuursiBast aToT hakt, B
omnepatope if/else MOKHO MCIIOJIB30BATH CJIEAYIOIINE ONIEPAIK CPABHEHUSI:

e == - BO3Bpalaer true, ecJau BBIPAKEHUSI OJMHAKOBbIE, Harpumep, if
(page ==5)
* |=- BosBpamiaer true, ecii BhIpakeHus He paBHbL: if (page |= 4)

e < (<=) - Bo3BpaIaer true, eciu BbIpasKeHHE CJI€Ba MEHbIIE M1 PABHO,
yeM BbIpaskenwue cipasa: if (price < 100)

¢ > (>=) - BO3BpalllaeT true, ecjau BoIpaKeHue caeBa GOJbINE U PaBHO,
4yeM BbIpaskeHue cipasa, if (price > 200)

B C/C++ MOXXHO UCTIOTIB30BaTh CJACAYIOMMNH KOJT:
int k = 100;
if (k)

{
// do something

B C# takoii Ko HeJOIyCTHM, TIOCKOJIbKY K - 9T0 11es10€, a He OyJieBoe 3HaueHue.

B omneparope if MOKHO MCITIOJTB30BATh CIIOKHBIE BHIPAKEHUST M OH MOJKET COJIEP-
JKaTh omepaTopsl else, 4To MO3BoOJIsTET cO31aTh GoJiee CaOKHBIE MpoBepku. CuH-
Takcuc moxosx Ha a3biku C/C++:
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* && - ycnosnag onepanusi AND (1), Bo3Bparmaer ture, ecau Bce BbIpa-
KEHUS UCTUHHBL

e || - ycnosnas oneparua OR (MJIN), Bosspauaer true, eciu XoTd Obl
OJTHO W3 BBIPAKEHU UCTUHHO.

* |- ycnosuag onepannst NOT (HE), BosBpamiaer true, eciim BeipaskeHme
J0xkHo u false - ecin ucTuHHO.

[Tpumep:

if (page == 1)
{

Console.WriteLine (“lepBasa cTpaHuua”);

}

else

{

Console.WritelLine ("Crpaunnua: {0}", page);

if (page == 1 && price < 100)
Console.Writeline (“emeBre NPOOYKTH Ha [IepBOM cTpaHuie”);

Paccmotpum ciepyroiuii He O4eHb XOPOIIUH MPUMeP KOza:

if (page == 1) Console.WritelLine ("IlepBas crpanuua");
if (page == 2) Console.WritelLine ("BTopas crpaHuua);
if (page == 3) Console.Writeline ("TpeTbsa crpanHuua);
if (page == 4) Console.WritelLine ("UerBeprasa crpanuua");
if (page == 5) Console.Writeline ("IlaTasa cTpaHuua");

else Console.WritelLine ("Crpanuua {0}", page);

JlaHHBII KO MOXKHO IIE€PENNCcaTh C UCIIOIb30BAHKEM OIlepaTopa switch:

switch (page)
{
case 1l: Console.WritelLine ("IlepBasa crTpauuua") ;
break;
case 2: Console.WritelLine ("Bropasa crpauuua");
break;
case 3: Console.WritelLine ("Tperbsa crTpauuua');
break;
case 4: Console.WritelLine ("UerBepTasa cTpaHuua");
break;
case 5: Console.WritelLine ("Ilaraa cTpauuua);
default: Console.WritelLine ("Crpaunua {0}", page);
break;
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B si3bike C# KaskIpIii OJI0K case, B KOTOPOM COEPKATCSI BBITIOTHSIEMbIE OIIEPaTO-
pol (default B Tom uncite), mosmKeH 3aBepinaThest oeparopoM break mim goto, Bo
nsbesKaHue CKBO3HOTO IIPOXO/IA.

VY omneparopa switch B C# ectb ojiHa mpekpacHast 0cCOOeHHOCTD: TOMUMO YHCJIO-
BBIX JIAHHBIX OH TAKIKE MO3BOJISIET TPOU3BOUTD BHIYUCICHUS U CO CTPOKOBBIMU
MaHHBIMU. PaccMOTpuM puMep:

string OS = "Linux";
switch (0OS)
{

case "Windows": Console.WriteLine ("Xopowmit BreiGOP!") ;
break;

case "Linux" : Console.WriteLine ("OpenSource!");

break;

default : Console.WriteLine (“Mu He 3HaeM Takyo cucrtemy!”);
break;

}

3.9. MaccuBbl

3.9.1. OpHoMepHbie MacCUBbI

Maccus - 910 HabOP 7EMEHTOB JAHHBIX OJHOTO TUMA, IOCTYI K KOTOPBIM OCY-
IECTBIISIETCSI TI0 YHUCJIOBOMY UHIEKCY 1 K 001iemy nmenn. B C# maccuBbr MOryT
ObITh KaK OJJHOMEPHBIMU, TAK U MHOTOMEPHBIMU. MaCCUBBI CITy’KAT CAMbIM Pa3-
HBIM I€JISIM, TOCKOJIBKY OH TIPEAOCTABIISTIOT YI00HbIE CPECTBA 15T 00beHe-
HUSI CBSI3aHHBIX BMECTE IIePEMEHHBIX.

Maccusbl B C# MOKHO MCIIOJIB30BaTh IIOYTH TaK K€, KaK U B APYIUX A3BIKAX
POrPaMMUPOBAHKS, HO y HUX €CTh OJHAa 0COOEHHOCTh - OHU Pealn30BaHbl B
BUJIe OOBEKTOB.

YT06bI BOCHOAL30BATHCS MACCUBOM B IIPOrpPaMMe, HEOOXOAMMO CHadajaa 00b-
SIBUTH TIEPEMEHHYI0, KOTOPast MOKET 00palaThCst K MaCCHBY, a MOCJIE - CO3/1aTh
HK3EMILIISIP MACCHBA, MCIIOJIb3YsI OIIEPATOP NEW.

OO6DbABUTH MACCUB MOKHO TaK:

<tun>|[] <umsa>;
[Tpumep:
int[] digits; // MacCuB LEJILIX UYUCeJl
string[] strs; // MaccmB CTPOK
bool[] bools; // MaccuB OYJIEBBIX SHAUSHUN

OO6paTnTe BHUMaHME: CIEAYIONUI KO HellPpaBUIbHbII!
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int ints[]; // ommBka KOMIMUJIISLINL

[Tocsie 0ObsiBIIEHNST MacCHBa HEOOXOMMO YCTaHOBUTH €0 PasMep C MOMOIIbIO
KJIIOYEBOTO CJIOBA NEW, TOYHO TaK Ke, Kak B Java. [Ipumep:

ints = new int[5];

YcTaHOBUTH pazmMep MOKHO U ITPU OOBSIBJIEHUN MacCHBA:

int[] ints = new int[5];

VHAIMAIU3UPOBATh MACCHB MOKHO JIBYMS CIIOCOOAMMU: MOKHO 3aIIOJTHUTh €r0
[03JIEMEHTHO, 2 MOKHO UCIIOJIb30BaTh (DUTYPHBIE CKOOKH:

ints[0] = 12;
ints[1] = 15;
ints[2] = 22;
ints[3] = 5;

ints[4] = 122;

[Tpu 3a110JIHEHUU MAacCUBa BPYYHYIO IIOMHKTE, 4TO HyMepalus HaunHaetcs ¢ 0.
Ho ropaso ynobHee ucnosib3oBaTh (pUrypHbie CKOOKH:

int[] ints = new int([] {100,200,300,400,500};

// CHMHTaKCuUC MHMLMAIM3ALUUM MaccCubBa 0e3 MCIOJb30BaHUMA
// KJKOUYEeBOTO CJIOBA New
string[] user = {“1001”, “den”, “1234”"};

// Vicmosib3yeM KJIoUeBOE CJIOBO New U XeJIaeMbll pasMep MaccuBa
char[] symbol = new char[4] { 'A','B','C','D"' };

MaccuBsbl MOTYT 6I)ITI) HEABHO THUIIN3WPOBAHHBIMUI (TI/IH 2JIEMCHTOB MaCCHUBa -
var):

var arrl = new[] { 1, 2, 3 };

Console.WriteLine ("Type of array - {0}",arrl.GetType());

Patiee ObLT0 CKa3aHO, YTO MACCHUB - 3TO HAOOP d1eMeHTOB oaHoro Tumna. Ho B C#
€CTb OJIHA YJIOBKA, IO3BOJISIONIAs] IOMEIATh B MACCHUB 3JIEMEHTHI PA3HBIX TUIIOB.
B C# noaep:kuBaioTcst MAacCUBBI 00BEKTOB. BBl MOKeTe 00BIBUTH MACCHB THTIA
object|[] u moMecTUTH B HETO JIEMEHTBI CaMbIX Pa3HBIX TUIIOB. BoT Kak 310 pa-
60Taer:

object[] arrOfObjects = { true, 10, “Hello”, 1.7 };
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DopmasbHO OTIpe/ieJieHre MacchBa COOJII0AeTCs - BCe aJIeMeHThI THia object.
Ho mockosbKy Bce aeMeHTapHBIe TUTIBI JaHHBIX B C# NpeicTaBieHbl B BUje
00BEKTOB, TO HUMH MOHO HAIIOJIHUTH MAaCCUB.

C xaxapiM MaccuBoM B C# cBsizaHo cBoiicTBO Length, comepikariee uucio aje-
MEHTOB, U3 KOTOPBIX MOKET COCTOSITH MaccuB. PaboTaeT 3T0 Tak:

int[] ints = { 1, 2, 3, 4, 5 };

for (int i = 0; 1 < ints.Length; i++)
Console.WriteLine (ints[i]);

3.9.2. [iBymepHbie MacCHBbI

MHOroMepHBIN MACCHB COAEPKUT ABA WU OOJIbIIE U3MEPEHMUIA, TPIYEM JOCTYII
K KaXK/IOMY 9JIEMEHTY TaKOI'O MaCCHBa OCYHIECTBJIAETCA C ITIOMOIIbIO OIIPE/IeIE€H-
HOI KOMOMHAIUHN ABYX WU Gosiee MHAEKCOB. MHOrOMEpPHBIN MacCUB MHIEKCH-
pyercst AByMst 1 Oostee mesibiMu yncsiamu. HanGostee 4acTo HCHOIb3YIOTCS ABY-
MepHbIE MACCUBBL. DTO OZHOBPEMEHHO CaMBbIil IPOCTOM 1M CaMbIi IIOIMYJISIPHBIN
THUIT MHOTOMEPHOTO MaCCHBa. MecTomosoxenne JIIO6OFO JJIEMEHTA B /IBYMEPDHOM
MacCCuBe O603Ha‘{aeTCH ABYMA MHAEKCaMMU. Takoil MaccuB MOKHO Ipe/CTaBUTb
B Bujie TabJIUIbI, Ha CTPOKKM KOTOPOU YKa3bIBAET OJMH UH/EKC, a Ha CTOJIOIBI —
JIPYTOM.

// OBbaBjigeM IBYMEpPHBIM Maccus 4x5

int[,] RandomArr = new int[4, 5];

// VHMUManM3UpyeM TEeHEepaTop CJyYalHBIX 4YMcCeJ
Random ran = new Random{() ;

// VIHMUMAaNIM3UPyEeM IBYMEPHBEM MACCHUB CJIYYaMHBEMU UYUCIIAMU
for (int 1 = 0; 1 < 4; i++)
{
for (int j = 0; J < 5; J++)
{
RandomArr (i, j] = ran.Next(l, 100); // ciydarsoe wicsio or 1 mo 100
Console.Write ("{0}\t", RandomArr([i, J1);
}

Console.WriteLine() ;

Ecim Bam mpuxomuioch panbiie nporpammuposath Ha C, C++ uim Java, To
OybTe OCTOPOKHBI TIPU paboTe ¢ MHOTOMepHbIMK MaccuBamu B C#. B aTux s13b1-
KaX MPOrpaMMUPOBAHMS Pa3MePbl MACCUBA U WHIEKCHI YKA3bIBAIOTCS B OT/IEIIb-
HBIX KBaJIPaTHBIX CKOOKaX, Toraa Kak B C# OHM pasiesIsiioTcs 3aIsTOI.
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3.9.3. CryneHyaTbie MaccuBbI

Kak 6b1710 0OTMEUEHO paHee, ABYMEPHBII MacCHB MPEACTaBJIsieT coO0it TabIuILy,
B KOTOPOIi A/IMHA Kask1oil cTpoku HemsaMmeHnHa. Ho B C# MOKHO co3zaBaTh Tak
Ha3bIBaeMble CTyIeHYaThie MacCHBbl. CTyIIEHUATHIIl MACCHB - 9TO MACCHUB MACCH-
BOB, B KOTOPOM JIJIMHA KA’K0T0 MAaCCHBA MOKET OBbITh PA3HOIL.

CryrieHyatbie MacCHBbBI OOBSBISAIOTCS € TIOMOIIBIO Psijia KBaJPATHBIX CKOOOK, B
KOTOPBIX YKa3bIBAETCSI WX pa3MepHOCTb. Hampumep, st 00bsIBICHUST TBYMEP-
HOTO CTYNEHYATOTO MAaCCHBa CIIYKUT CJIeytolast oomiast hopma:

Tun [][] mMa maccuBa = new Twui|[paszmMep] [];

31ech pasmep 0003HAYAET YKMCJIO CTPOK B MACCHBE, a TTAMSITh JJIS CAMUX CTPOK
pacrpeiesisieTCst MHAMBULYATbHO, 1 TIO3TOMY JJIHA CTPOK MOKET OBITH PA3HOIL.
[Tpumep paboThI CO CTYIIEHYATHIM MACCHBOM ITPUBE/IEH B JIMCTHHTE 3.3.

Jiuctuur 3.3. PaGoTta co cTyneHYaTbiM MacCUBOM

int 1 = 0;

// OBbABISEeM CTYIEeHUATHI MaCCUB

// B Hem OymeT TpM MaccuBa IJIMHOM, COOTBETCTBEHHO,
// 3, 5 u 4 sneMmeHTa

int[][] myArr = new int([3][];
myArr[0] = new int([3];
myArr[1l] = new int[5];
myArr[2] = new int([4];

// VHMUIMaIM3upyeM CTYNIEeHUYATH MaCCUB
for (; 1 < 3; i++)
{
myArr[0] [1] = 1i;
Console.Write ("{0}\t", myArr[0][i]);

Console.WriteLine () ;
for (1 = 0; 1 < 5; 1i++)
{
myArr[1][i] = 1i;
Console.Write ("{0}\t", myArr[1][i]);

Console.WriteLine();
for (1 = 0; 1 < 4; i++)
{
myArr[2] [1i] = 1i;
Console.Write ("{0}\t", myArr[2][i]);
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3.9.4. Knacc Array. CopTupoBKa MacCMBOB

[lng co3manmg MaccuBa MOKHO HCIIONB30BaTh elle u kiaace Array. Kmace Array
aBjsgeTcss abCTPaKTHBIM, IIOITOMY CO3[aTh MAaCCHB C HCIIOJb30BAaHUEM KaKO-
ro-mbo KOHCTpyKTOpa Hesb3st. Ho BMecTo mpumeHenust cuutakcuca C# st
CO3/IaHUS IK3EMILISIPOB MACCUBOB TaK:Ke BO3MOKHO CO3/aBaTh UX C IIOMOIIBIO
cratnyeckoro meroga Createlnstance(). ITo MCKIOYNTENBHO YA00HO, KOTIa
3apaHee HEM3BECTEH THUIT 3JIEMEHTOB MAaCCHUBA, TOCKOJIbKY THII MOKHO TTepeaaTh
meroay Createlnstance() B mapamerpe kak o0bekt Type:

// Cospmaem MaccuB Tuna string, zmmuHOM 3
Array strs = Array.CreatelInstance (typeof (string),3);

// VHMUMammM3upyeM [IepBHE IIBa I[10JIS MacCuBa
strs.SetValue (“Brand”, 0) ;
strs.SetValue (“Model”, 1) ;

// CumMTBHIBAEM IaHHHE M3 MaCCUBAa
string s = (string)strs.GetValue(l);

Topaszo ymobHee UCIOIb30BaTh IpeIaraeMblii si3bikoM C# CHHTAKCHUC, YeM UC-
TOJTb30BaTh KJIacc Array, HO ITOCKOJbKY MBI u3ydaeM C#, MbI HE MOTJIU €TO He
paccmoTpeTh. OHAKO CYIIECTBYIOT CUTYAIINH, KOT/Ia UCTIOJIb30BaHNe Array siB-
JISIETCS OTIPaBAAHHBIM. [IprMepBI TAKMX CUTYAIN - KOMUPOBAHWE U COPTUPOB-
Ka MacCHUBOB.

MaccuBbl - 9TO CCBHUIOYHBIE THUIIBI, TIO9TOMY MPHCBAaUBaHKE TIEPEMEHHON THIIA
MaccuBa JPyroi nepeMeHHOIt co3/1aeT JABe IePEMEHHBIX, CChLIAIONIIXCS Ha OIMH
U TOT ke MaccuB. /[JIT KOMMPOBAHUS MACCHUBOB IPELYCMOTPEHA Peai3aIius
maccuBamu uHTepdeiica ICloneable. CobcTBeHHO, caMO KJIOHUPOBAaHUE BhI-
nosasiercst metogoM Clone(), KOTopeiil onpeseseH B 9t™ unTepdeiice. Meros
Clone() cosnaer HersiybOKyI0 KOIUIO MaccuBa. Eciu ajileMeHThI MacCHUBa OTHO-
CSTCSI K TUIY 3HAYEHUIl, TO BCe OHU KOTIUPYIOTCSI, €CT MACCHB COIEPIKUT dJie-
MEHTBI CCBIJIOYHBIX TUIIOB, TO CAMU 9T 9JIEMEHTBI He KOIIMPYIOTCS, 8 KOMUPYIOT-
Cs1 JINIID CCHUIKU HA HUX.

B xmacce Array Takke ecth MeTon KomupoBanus - Copy(). OH ToXe CO3/IaeT He-
riy6okyio koruio MmaccuBa. Ho mexay Clone() u Copy() ecTb 0J[HO BasKHOE OT-
mune: Clone() cosmaer HoBbIit MaccuB, a Copy() TpebyeT HAJIUYUS CYIIECTBY-
IOIIEr0 MACCUBA TOM K€ PA3MEPHOCTH C IOCTATOUHBIM KOJUYECTBOM 3JIEMEHTOB.

ITpumep Boi3oBoB Clone() u Copy():

string[] arrl = (string[])myArr.Clone();
Array.Copy (myArr, arr2, myArr.Length);
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B nepBoMm npumepe MBI koHUPYEeM MaccuB MyArr B arrl, Bo BTOpOM - MaccuB
myATT KOTUPYETCST B MACCUB arr2.

B kiacc Array BcTpoen anroput 6ercTpoii copruposku (Quicksort) asemenTos
MaccuBa. [Ipocteie Tuner Bpose System.String n System.Int32 peanusyior nn-
tepdeiic IComparable, mosToMy BbI MOKeTe COPTHPOBATH MAaCCUBBI, COJIEPsKa-
IITHe 3JIEMEHTBI 3TUX TUTOB. Ecsi BaM HY:KHO OTCOPTHUPOBATD 3JIEMEHTBI IPYTUX
THUIIOB, TO OHU JOJIKHBI pean3oBaTh nHtepdeiic IComparable.

C noMo1po pa3HbIX BApUAHTOB MeToma Sort() MOKHO OTCOPTUPOBATH MACCUB
MOJTHOCTBIO WJIM B 33/IaHHBIX TIpefieiax Tuho OTCOPTUPOBATH JIBA MACCHBA, CO-
JIEpKalIMX COOTBETCTBYIONIME Tapbl “Kitou-3Haderure”. COPpTUPOBKA MacCUBa
HEO6X0MMa, YTOOBI MOKHO OBIJIO OCYIIECTBUTH d(D(PEKTUBHBINA MOUCK, UCTTOJIb-
3ys1 pasHble BapuaHThl MeToa BinarySearch().

[Ipumep copTUPOBKHM MaccHBa IIPUBEIEH B JIMCTUHTE 3.4.

Jluctuur 3.4. CoptmpoBka maccuBa
int[] myArr = { -5, 7, -13, 121, 45, -1, 0, 77 };
Console.Writeline (Vo copTupoBkM: “);

foreach (int i in myArr)
Console.Write ("\t{0}",1);

Array.Sort (myArr) ;
Console.WriteLine ("\nllocyie copTupoBkM:") ;

foreach (int i in myArr)
Console.Write ("\t{0}",1);

[N file:///c:/users/den/documents/visual studio 2015/Projects/Test11/Test11/bin/Debug/Test11.EXE

flo COpTHPOBKM:

g 7 p 191 1
Mocne COPTHPOBKM:

-13 -5 1 45

Puc. 3.11. CoptupoBka maccmBa
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3.9.5. Maccus - kak napameTtp

Maccus mosxer BBICTYIIAaTb KaK IMapaMe€TPp METO/AA. Tax:xe METOI MOJKET BO3Bpa-
1aTb IeJIbIIT MacCHUB. PaCCMOTpI/IM HeOO0JIbIION IIPpUMEP OIIMCaHUA METO/1Q, ITPU-
HUMaIOIIEro MaCCUB B Ka4Y€CTBEC IIapaMEeTpa U BO3BPalllalOIUIEro TaKKe MaCCUB:

static Array arrChange (Array Arr)

{

// mejaeM 4TO-TO C MaCCHMBOM Arr
return Arr;

}

3.10. KopTtexn

B otsmume ot MaccuBOB (KOTOPBIE COAEPKAT OGBEKTHI OJHOTO THUIIA), KOPTEKH
(tuple) MoryT comepkarh 0OBEKTHI CaMbIX Pa3HbIX TUIOB. KopTexku yacTo mc-
noJsib3ytorcs B s13bike F#, a ¢ mogsaenuem .NET 4 xopresku poctynnbl B .NET
Framework mig Bcex sa3bikoB NET.

B .NET 4 onpenenennl BoceMb 000011eHHBIX KaaccoB Tuple u oqun cratnyeckuii
kiacc Tuple, koTopsrii caykut "habpuKoit” KopTexeil.

CymiecTByIOT pasble 000011eHHbIe KIacchl Tuple st TIOMEPKKN Pa3iudaHO-
ro KOJIM4YecTBa sjeMeHTOB, Hampumep, Tuple<T1> comepKuUT OIUH BJIEMEHT,
Tuple<T1, T2> - 1Ba s1eMeHTa U T.JI. DJIEMEHTBI KOPTEsKa AOCTYIIHbI Yepes CBOii-
cra Item1, Item2. Eciu umeercst Gosiee BOCbME 3JIEMEHTOB, KOTOPbIE HY/KHO
BKJIIOYNTH B KOPTEXK, MOKHO MCIIOJB30BaTh olpesieienne kiacca Tuple ¢ Boce-
Mblo Tapamerpamu. [lociennuii napametp HasbiBaeTcd TRest, B KoTOpoM 0Ji-
JKEH TiepeiaBaThCs caM KopTexk. [loaToMy ecTh BO3MOKHOCTH CO3/IaBaTh KOPTe-
K C JIIOOBIM KOJIMYECTBOM ITaPaMeTPOB.

CJIe,lIyIOH_H/Iﬁ METO/J BO3Bpalla€T KOPTEXK N3 YETHIPEX IJIEMEHTOB!

static Tuple<int, float, string, char> tup(int z, string name)

{

int x = 4 * z;

float y = (float) (Math.Sqgrt(z)):;
string s = "llpuBeT, " + name;
char ch = (char) (name[0]);

return Tuple.Create<int, float, string, char>(x, y, s, ch);

}
Pa6oTatb ¢ 3TuM METOA0M MOJKHO TaK:

var t = tup(5,”Mapk”);
Console.WriteLine (“{0} {1} {2} {3}”, t.Item3, t.Iteml,
t.Item2, t.Itemd);
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Jlasiee Mbl pacCMOTPUM HECKOJIBKO MPAKTUUYECKUX IIPUMEPOB - 33j1a4, KOTOPbIE
MOTYT BO3HUKHYThH y BaC Ha TIPAKTHUKE.

3.11. Kak nogcuuTtaTb KOJIMYECTBO CJ/IOB B
TekcTe

ITpencraBuM, 4TO €CTh KaKOM-TO TEKCT U HaM HY’KHO IIO/ICYUTATh KOJINYECTBO
cumBosoB. Kot mporpamMmbl Gy/ieT 04enb IpocCT:

Console.WritelLine (“"Beenure TekcT:”);
string[] tArr;

string text = Console.ReadLine();

tArr = text.Split(' '");
Console.WritelLine ("KonuuecTBOo cjoB:");
Console.WritelLine (tArr.Length);
Console.ReadLine () ;

Bce ouenb nipocto. Mbl co3aeM MaccuB CTPOK textMass 1 IpOCTyIo CTPOKOBYIO
nepeMeHHyIo text. B mepemennyio text canTbIBaeTCS BBE/IEHHBIH 110JIb30BaTEIEM
TEKCT, a B MACCUB tATT 100aBJISIOTCS 9JIEMEHTBI M3 CTPOKH text, pacusieHeHHbIe
npobesom npu nomoiy Meroga Split. Kasxapiil ajieMeHT 1aHHOro MacChBa — 9TO
KaK pas OJ[HO CJIOBO, 3aKJII0YEHHOE B TEKCTE MEK/Y TPoOesioB. Bee, uTo octanoch
- 9TO BBIBECTU KOJIMYECTBO 3JIEMEHTOB MacCHUBa.

STOM NpPegnoXeHHu?

cnoe:

Puc. 3.12. NoacyeT cnos B TekcTe

[TosHbIT KO/ 3TOTO MPUJIOKEHUST IPUBE/IEH B IUCTUHTE 3.5.

Jinctunr 3.5. MoacueT KonuyecTsa c/oB B TEKCTE

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace Testll
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class Program

{

static void Main (string[] args)

{
Console.OutputEncoding = Encoding.GetEncoding (866) ;
Console.InputEncoding = Encoding.GetEncoding(866) ;

Console.WriteLine ("BBeguTre TexcT:");
string[] tArr;

string text = Console.ReadLine();

tArr = text.Split(' '");
Console.WritelLine ("KojmuuecTBO cCJjoB:");
Console.WritelLine (tArr.Length) ;
Console.ReadLine () ;

Console.ReadLine () ;

}

3.12. Boluucngaem 3HavyeHne pyHKunm

Terneps 3a/1a4a TaKas: HAM HY>KHO BBIYUCJIUTh CYMMY 3HAUEHWI, BO3BPAIIAEMbIX
dynxiueii f() ot 1 no x. DyHkuust GyaeT Takoii:

3x3-2x2

Kax mbr 3Haem, B C /17151 BO3BeleHUS B CTETIEHb UCIOIb3yeTcs (yHKIusS pow().
KoneuHo, B HallleM IIPOCTOM HPUMEPE Mbl MOTJIM ObI MCIIOJIb30BaTh BOT TaKOW
orepaTop:

I3*FxFxFx-2*x *x;

Ho, corsmacurecs, 9T0 He coBceM IpaBUiIbHO. /lyMalo, 4uTast 9TH CTPOKH, Y Bac
CO3peBaeT JIUMIb OINH BOIIPOC: a 3a4eM MPUBOINTD CTOMB TTpocToit mpuMep? Ho
9TOT TIPHMEP He TaK MPOCT, KaK BaM KakeTcsi. He cTouT 3a0bIBaTh, 4TO BbI IIPO-
rpammupyere He Ha C, a Ha C#, T1e Bee TIpezicTaBiieHo B Buae 00bekToB. [TosHbIi
KOJI TIPUJIOKEHUS IIPUBE/IeH B JIMCTHHTE 3.6, a pe3yJIbTaT BBIIIOJHEHMS IPOrPaM-
MBI - Ha puc. 3.13.
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Jlucturr 3.6. Buiuncnsaem 3Hauyenne GyHkumMm

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace Testll

{

class Program

{
static double f (double x)

{
return 3 * Math.Pow(x, 3) - 2 * Math.Pow(x, 2);

static void Main(string[] args)

{
Console.OutputEncoding = Encoding.GetEncoding (866) ;

Console.InputEncoding = Encoding.GetEncoding (866) ;

Console.WriteLine ("Beengure X:");
string t = Console.ReadLine () ;

int x = Convert.ToInt32(t);
int i;
double sum = 0;

for (1 = 1; 1 <= x; 1i++) sum = sum + f£(i);

Console.WriteLine ("PesynsTaTr: {0}", sum);
Console.ReadLine () ;

}

Haunem c camoro Havama. MBI HEe MOKEM HCIIOB30BaTh QyHKIHIO pow(). B
C# ona nasbiBaercss Math.Pow(). O6paTute BHMMaHUE HA PETUCTP CUMBOJIOB.
3arem mpocto Tak co3znath bynkiuio f() Bel He Moxere. HyskHo co3narth dien
ksacca. [TogpoOHee 0 HUX MbI TIOTOBOPUM B TJIaBe 5, @ NOKa MbI CO3/[a/[UM JIHIITh
CTaTHYECKUIT YIeH KJracca, YToObl MOKHO OBLTO BbI3bIBATh (hyHKIMIO f() Hemo-
CPe/ICTBEHHO, 6e3 yKazaHust UMEHU KJlacca - TaK Halll Koji OyeT GOJIbIIe MOX0xK
Ha cTapbiii C-Kof:

static double f (double x)
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return 3 * Math.Pow(x, 3) - 2 * Math.Pow(x, 2);
}

[Tockoabky Math.Pow() BosBpaiaer snauenwue tuia double, To u Hama GyHK-
st Gy/iet Bo3Bpaniarh sHadenue Tuna double.

Jlanee 1oJ1b30BaTeNb JOJKEH BBECTH X, Mbl JOJKHbBI IPOYNTATh BBOJ M IIpe-
obpasoBath ero B 1eoe yrco. st mpeobpasoBaHust Mbl OyIeM UCIIOJIb30BAThH
Metox Tolnt32() kmacca Convert:

Console.WriteLine (“Bremure X:");
string t = Console.ReadLine();

int x = Convert.ToInt32(t);

int i;
Hy a nanbine - gesno rexauku. B mukite for() mpoiituch ot 1 10 X 1 mocuurarb
cymmy. Tem He MeHee, B HaIlleil TTpPOrpaMMe €CTh OJMH HEJAOCTATOK - €CJTU MOJTh-
30BaTesIb BBEJIET CTPOKY, KOTOPYIO HeJb3st OyIeT Ipeobpa3oBaTh B 1EJI0€ YUCIIO,
BO3HUKHET McKIoderre. OHAKO TTOKa MbI O HUX HUYEro He 3HaeM - OHU OyaIyT
paccMOTpEHBI B TJIaBe 7.

3.13. [lenaemM KOHCOJIbHbIN KaJIbKYJIATOP

Ceityac MBI HAMUIIEM MTPOCTEHBKUI KaJTbKYJISTOP, KOTOPBIH Oyaer paboTaTh B
koHcosu. ITporpamma Gyzier paboTaTh Tak: MOJIb30BaTEb BBOAUT OMEPAHIbI U
oreparop, a mporpaMma cooBIIaeT Pe3yIbTar.

Hamr kanbKyastop Gy/IeT moIepsKuBaTh TOIBKO 6a30Bble OmepaTtopsl +, -, *, /.
Bmecro 06paboTky uckiaouenus gejienns Ha 0 (1. 7) MbI IPOU3BEIEM IIPOBED-
Ky BBOJIA - €CJIH BTOPO# orteparop OyzeT paBeH 0, MbI TpOCTO He Oy1eM MPOU3BO-
JMTD BhrancsieHre. [oToBast mporpaMma npuBeieHa B uctuure 3.7 u usobpaxe-
Ha Ha puc. 3.14.

onepatop:/

BeequTe BTOpOE YMC

PesyneTaT: 33

Puc. 3.14. KOHCONbHbIN KanbKynaTop
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Jlucturr 3.7. KoHCONBbHDIA KanbKynaTop

using System;

using System
using System
using System
using System

.Collections.Generic;
.Ling;

.Text;
.Threading.Tasks;

namespace Testll

{

class Program

{

static double f (double x)

{

return 3 * Math.Pow(x, 3) - 2 * Math.Pow(x, 2);

static void Main(string[] args)

{

Console.OutputEncoding = Encoding.GetEncoding (866) ;
Console.InputEncoding = Encoding.GetEncoding (866) ;

double a;
double b;
double res=0;
char oper;

Console.Write ("Beenoure nepsoe umciyo:");
a = Convert.ToDouble (Console.ReadLine()) ;

Console.Write ("\nBeemure omepaTop:");
oper = Convert.ToChar (Console.ReadLine());

Console.Write ("\nBeBemure BTOpPOE umciyo:");
b = Convert.ToDouble (Console.ReadLine()) ;

if (oper == '+"')
{

res = a + b;

else if (oper == '-")

{

res = a - b;
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else if (oper == '*")
{

res = a * b;
}
else if (oper == '/"')
{

if (b !'= 0)

res = a / b;

else Console.WriteLine ("Ha 0 meauThs Henaps34g!");

}

else

{

Console.WritelLine ("HeuseecTHHM omnepaTop.");

Console.WriteLine ("\nPesynsTaTr: {0}", res);
Console.ReadLine () ;

}

3.14. Npadmnyecknn KanbKynaTop

Hacraso Bpems paspaborarh rpabudeckuii KaiabkyasaTop. OH TakiKe JOBOJbHO
MIPOCT, OJHAKO HYKHO 06paTUTh BHUMaHKe Ha HEKOTOPbIE MOMEHTBI. Pa3paboT-
Ky KaJIbKyJISITOpa HauHeM ¢ paspaboTku (opmbl ipuiiozxkerust. Koneunast ¢op-
Ma uzoOpaskena Ha puc. 3.15. Ha (hopMy HyKHO IOMECTUTH KHOIIKHU, TEKCTOBOE
oJie, a Takyke Haamuch. Haamiuch HysKHa, 4TOObBI TIOJIb30BATE b BU/E MEPBbIii
onepan. Korma mosib3oBaTesib BBEIET, CKAKEM O, HAKMET KHOIKY +, HAAIKCh
Oyzer cojep:KaTh 3HaueHue "5+" - onepaHI U OrnepaTop.

Ternepb TOCMOTPIM, Kak paboTaeT KAJIbKYJISITOP. MBI HCITOIb3YeM YeThIpe YieHa
KJacca:

float a, b;
int oper;
bool znak = true;

ITepBble /Ba - 3TO HAIIH OTIepaH/bl, a U b. Tperuii - 310 BEIOPAHHBII TTOJIH30BaTE-
JieM oriepatop. YeTBepTolii - mpu3Hak 3Haka. O6pabOTINK KHOIKH +/-, U3MEHSI-
IOIUI 3HAK YMCJIA, BBITJISAUT TaK:

if (znak==true)

{
textBoxl.Text = "-" + textBoxl.Text;
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Puc. 3.16. Kanbkynsitop B AeiCTBUN: BBEAEH ONepaHa n oneparop

znak

false;

}

else 1if

{

(znak==false)

textBoxl.Text=textBoxl.Text.Replace("-",

znak

true;

H");
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Kak Bugure, ecam znak = true, Mp1 MeHseM 3HaK onepanza B textBox1, a ecim
false, To 3HaK yKcIIa yAAIAETCS U3 TEKCTOBOTO TOJIS.

Jlng kax ol nudpoBoil KHOKU 06paboTdYnK OYAeT TaKOoii:

// OBpaBoTumMK HaxaTusa KHONKM 1
private void buttonl3 Click(object sender, EventArgs e)

{
textBox1l.Text = textBoxl.Text + 1;

O6paboTunk KHOIIKHK oriepatopa (+, - U T.J1.) BBITJISIAUT TaK:

// oBpaBoTumMK HaxaTus KHOMNKM +
private void buttond4 Click(object sender, EventArgs e)
{
a = float.Parse (textBoxl.Text) ;
textBoxl.Clear () ;

oper = 1;
labell.Text = a.ToString() + "+";
znak = true;

}

31ech MBI B lepeMeHHYI0 a (TIePBbII OlepaH/]) 3aUChIBAEM 3HAUEHUE U3 TeK-
CTOBOTO IT0JIsI, TIOMYTHO TpeoOpasosas ero B float mocpeacTBOM BhI30Ba METO/IA
float.Parse(). /lajiee Mbl 04MIIIaeM TEKCTOBOE 110JI€, UTOOBI MOKHO OBLJIO BBOAUTD
BTOpO#l orepan. IloHsaTHoe neo, ycraHaBauBaeM HoMep oreparopa (A + -
9710 1) M 3aHOCKM B HaANUCh HHGOPMAIIIO 00 OIlepaH/Ie 1 OllepaTope.

O6paboTunk KHOMKHU "," IPOCTO J0OABJISET 3alSATYIO B TEKCTOBOE I0JIE:

textBox1l.Text = textBoxl.Text + ",";

O6paboTUNK KHOTIKK = [IOJIKEH BBIYMCIUTD Pe3yJibrart. [lJist 9T0ro OH BbI3bIBAET
Metoz calc() v ounIaeT TeKCT HaAMUCH:

calc();
labell.Text = "";

Merton calc() BbITISIINT TaK:

private void calculate ()
{
switch (oper)
{
case 1:
b = a + float.Parse (textBoxl.Text);
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textBoxl.Text = b.ToString();
break;
case 2:
b = a - float.Parse (textBoxl.Text);
textBoxl.Text = b.ToString();
break;
case 3:
b = a * float.Parse (textBoxl.Text) ;
textBoxl.Text = b.ToString();
break;
case 4:
b = a / float.Parse (textBoxl.Text) ;
textBoxl.Text = b.ToString();
break;

default:
break;

3/1eCh TOKE BCE TIPOCTO: MBI OTPE/IEIISIEM OIIEPATOP 1 BhluncsieM 3HayeHue. O06-
paTuTe BHUMaHUeE: Mbl He TPOM3BOAMM MPoBepKy Aenerus Ha 0. [TycTs aTo Oyper
BalllM JIOMAIITHUM 33/IaHUEM.

3.15. Yrapaun uncno. Urpa

B 3aBepiiieHnu 9TOW TiIaBe MBI pa3paboTaeM IMPOCTYIO MPOTPAMMY - UTPY B
yraapiBaue uuces. Kommbiorep 3aragaer yncio ot 0 10 9, BbLAACT OJICKA3KY
- GOJTBIIE JIM HTO YHUCJIO 5 WM HET, 3aTeM CPABHUT BBEJEHHOE TI0JIb30BATEIEM
YHCJIO C 3aTa/IaHHBIM. "3arajiblBaHue” OCyIECTBJSIETCS ¢ IIOMOIIbIO TeHepaTopa
CJIyYaTHBIX YUCEJL:

Random rand = new Random() ;
int i = rand.Next (10);

B meton Next() Hy:XHO mepefaTh BEPXHIOIO TPAHUITY AMATIA30HA, IPUYEM caMa
TpaHUIla B JUama3oH He BXoAUT. To ecTh eciu BBl BeidbiBaeTe rand.Next(10), To
uucsio 6yaer crenepuposano ot 0 10 9.

[TomHberil KO TPOTPaMMBI TIPUBE/IEH B IUCTUHTE 3.8.

Jiuctuur 3.8. Urpa "Yrapaii uucno”

using System;
using System.Collections.Generic;
using System.Ling;
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using System.Text;

namespace GuessTheNumber
{
class Program
{
static void Main(string[] args)
{
Console.OutputEncoding = Encoding.GetEncoding (866) ;
Console.InputEncoding = Encoding.GetEncoding (866) ;
char again = 'y
Random rand = new Random() ;

L
’

while (again == 'y') {
int i = rand.Next (10);
Console.WriteLine (“KomneioTep 3aranajn umciyo or 0 mo 97);

if (i < 5) Console.WriteLine ("Umuciyio MeHbme 5");
else Console.WritelLine (“Uwuciyo 6Gosibie miay paeHO 57);

int x = Convert.ToInt32 (Console.ReadLine());

if (i == x) Console.WriteLine ("Bel nobemum! Iozmpasisgem!”) ;
else Console.WriteLine (“K coxaJjieHMo, BEl [IPOUI'PAJIM.
KomneioTep 3araman umciyo {0}”, 1i);
Console.WriteLine (“llonpobosaTes eme? (y = Ha, n = Hem)”);
again = Convert.ToChar (Console.ReadLine());

B crienyionneii riiaBe 6y/ieT paccMOTPEHO 00bEKTHO-OPHEHTHPOBAHHOE ITPOTPaM-
muposanue B .NET.
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[N file:///c:/users/den/documents/visual studio 2015/Projects/GuessTheNumber/GuessTheNumber/bin/Debug/GuessTheNumber. EXE

MNLIOTEP 3arajan 44cno ot @ go 9
Hucno meHswe 5
1
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MNLOTEp 3aragan “Mcno oT © ao 9
Hucno Gonbwe wnu paeHo S

6
K NeHWw, Bbl NpoMrpand. KoMnswTep zaragan 4Yucno 8
Monpoboeate ewe? (y = fla, n = HeT)

Puc. 3.17. Urpa B peiicTBumn
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JI0 9TOTO MBI paccMaTpHUBAJIN IPUMEPBI, 00pabaThIBAIOIINE KaKUe-TO JaHHBIE.
Kax nmpaBuio, camu JJaHHbIE MM BBOJMJI II0JIb30BaTe/Ib N e OHU ObLIN 3a-
JaHbl B npuioxkennn. Ho B pealbHOM MUpE BCE HEMHOTO CJIOKHEE - TPUIOKE-
HUIO HY’KHO II0JIyYaTh JAHHbIE M3BHE, a II0CIe UX 00pabOTKU YacToO HYKHO He
IPOCTO BBIBECTH, HO U COXPAHUTH Pe3yJbTaT. VIMEHHO MOSTOMY IIPOCTO HEOO-
XOJMMa IJ1aBa, oObsacHsaomasa ¢aiiiossiil BBoj/BbiBOA B C#. Kpome TOro, Mol
PacCMOTPUM CEpUATN3AINI0 0OBEKTOB, TO ECTh IIPUBEAEHIE 00beKTa B (hOPMY, B
KOTOPOI MOKHO €ro COXpaHUTh B 0OBIYHOM haiisie, a 3aTeM 3arpysuTh 110 Mepe
HEeOOXOIUMOCTH.

B .NET cymecTByeT oueHb MHOTO KJIACCOB U METO/IOB, CBSI3AHHBIX C (hallTOBHIM
BBOJIOM/BBIBOIOM. PaccMOTpeHre BceX METOZOB BBIXOJUT 32 PaMKU 3TON KHU-
i (MOKHO OBLIO ObI HAIICATH OTAENbHYIO KHUTY, TIOCBAIIEHHYIO TOJBKO BBOLY/
BBIBO/TY ). MBI pacCMOTPUM TOJBKO CaMble BasKHbBIE KJIACChI, TeM He MeHee, KaK BbI
VBUIUTE Jajiee, JaHHas IIaBa TOXKeE TOJYIUTCS He MaTeHbKOT.

B aT0ii rnaBe, Kak OBLTO ysKe OTMEYEHO, pACCMaTPUBAIOTCS jiBe TeMbl. [lepBas
MIPOCTO CBs3aHa ¢ (HaIOBBIM BBOAOM,/BbIBOZOM. COOTBETCTBYIONTHE TUIIBI BbI
MOJKeTe HaiiTH B ipocTpancTBe nMeH System.1O. Bropas Tema - aTo cepnanusa-
IUs1, TO €CTh TPEJCTaBJIEHNE B CHMBOJIBHOM BHJIE, Pa3IMYHbIX 00beKTOB. [Toce
TOTO, KaK 0OBEKT CePUATU3UPOBaH, €r0 MOKHO COXPaHUTH B (hailsr (viu B Gasy
JTAHHBIX ) WJIN TIepe/iaTh Ha yAaJleHHYIo MalluHy rmocpeictBoM Texnosnorun WCF
(Windows Communication Foundation).

4.1. BBepeHue B NPOCTPAHCTBO MMEH
System.lO

Bce, uTo Tak wiu nHave CBSI3aHO C BBOJIOM/BBIBOJIOM XPAHUTCS B IIPOCTPAHCTBE
umen System.IO. B NET 510 mpocTpaHCTBO MMEH HOCBAIIEHO CIykOaM (aiiio-
BOTO BBOJIa-BBIBO/IA, a TAKJKe BBOJIA-BBIBOJIA U3 MAMSTH. B 9TOM NpoCTpaHCTBE
omnpezeen Habop KaaccoB, MHTEPMENCOB, MePedncIeHuii, CTPYKTyp U jejiera-
TOB, GOJIBLIIMHCTBO U3 KOTOPBIX husudecku HaxoaaTes B mscorlib.dll. B rabaure
4.1 mpencTaBIeHbl OCHOBHBIE KJIACCHI U3 MPOCcTpaHcTBa uMeH System.l1O.
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Ta6miia 4.1. OcHOBHBIE KJIacChl 13 TpocTpaHcTBa uMeH System.1O.

Knacc Onucaxne
. [Mo3BONSAIOT YNTaTb U 3aNUChIBaTbL NIEMEHTAPHbIE TUMbI
BinaryReader, aHHbIX (LenoYncneHHble, OyneBckue, CTPOKOBbLIE N T.M.) B
BinaryWriter A H » OV, » CTP o
[BOVYHOM Buae
MpepocTaBnsieT BpeMEHHOE XpaHunuLLe ajis notoka 6aii-
BufferedStream TOB, KOTOPbIE MOTYT 3aTEM ObITb NEPEHECEHDI B MOCTOSIH-
Hble XpaHunuLa
birectory, Mcnonb3yloTca 4nsg MaHUNyAsuni ¢ katanoramum
DirectoryInfo Y a ymau
DriveInfo lMpenocrtasnsaer I'IOJJ,DOGHYIE) MHOOPMaLMIO O ANCKOBbIX
YCTPOMNCTBAx
File, FilelInfo Mcnonb3yloTcs ang maHunynaumi ¢ dannamm
FileStream O6ecneymBaeT NPON3BOJIbHBIN AOCTYN K daiiny (i,u,aHHbl-
MW, NPeACTaBIEHHBIMW B BUAE NOToka 6anT
neymBaeT NPOU3BOJIbHbIN TYN K JAHHBIM, XPaHs-
MemoryStream O6ecneynBaeT NPoOn3BO. DOCTyN K aa M, pa
LWMMCS B NaMATK, a He B Gusnyeckom daine
Path MpepoctasnaeTt nHopmaumio o NyTu K panny/kartanory
StreamReader, Macnonbzyclb?;gﬂa,u,n;ewgmz 7 3anav|K()w| TegC';OBOOM M:d;opc;
. Mauuun n nna. n >KMBAIOT MPON3BOSIBHOI -
StreamWriter H ARSD - P A
cTtyna Kk ¢arnny.
Takxe Ncnonb3yTca 419 YTEHUS 1 3anncu TEKCTOBOW
StringReader, nHdopmauum n3 dparna. OgHako B Ka4eCTBe XpaHunuLia
StringWriter OHU UCMONb3YIOT CTPOKOBhLIN Bydep, a He dusnyeckui
dann

4.2. Knaccbl pna maHvnynauum ¢ panmnamm
M KaTasioramm

B System.IO ompeneneHo 4eTbipe Kjacca s MAaHUITYJISIAU ¢ paiiylaMu U Ka-
tasoramu - File, FileInfo, Directory, DirectoryInfo. Kmaccer Directory u File
WCIOJIb3YIOTCA ISl CO3/1aHNs, y/aJleHns], KOIMPOBaHUs U IlepeMellleHusl KaTa-
JoroB u (aitnos coorsercTBeHHo. Kiacest DirectoryInfo u FileInfo Takske wc-
TOJIB3YIOTCS JIJISI MAHUITYJISIIIH ¢ KaTasoraMy 1 (aiijlaMu, HO TIPeIJIaratoT CBOTO
(pyHKITMOHATBHOCTH B BUJIE METO/IOB YPOBHS 9K3EMILJISIPA - OHM JOJIKHBI pa3Me-
1IaThCs B AMSTH € IIOMOIIBIO KJIIOUEBOTO CJI0BA NEW.
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Knaccor  Directorylnfo u  Filelnfo or a6crpakraoro 6asoBoro kiacca
FileSystemInfo smaumresnpryio wacth cBoero dymnkimonasa. YieHsl Kiacca
FileSystemlInfo ucronbayiorest st mosydenust 00MUX XapaKTePUCTUK (TaKUX
KaK BPEMsI CO3/[aHusl, Pa3jindHble aTpubyThl U T.11.). JlaBaiiTe paccMOTPUM Haw-
6oJiee OJIE3HBIE CBOICTBA 9TOTO KJIACCa:

Attributes - TIOJyYaeT WK YCTAHABIMBAET ACCOIIMUPOBAHHBIE C TEKY-
muM dailsioM aTpuOyTH (TOJIBKO YTEHHE, CUCTEMHBIN, CKPBITBIM, CKa-
TBIH).

CreationTime - TIOJy4YaeT/yCTaHABANBAET BpeMs co3manus (pailma,/Ka-
TaJIoTa.

Exists - HCIOJIb3YeTCs [JIsI OTpejieJieHus], CYIIeCTBYeT JIU JaHHbBIN
afin/KaTaor.

Extension - U3BJIEKAET pacimpenue gama.
FullName - TOJTHBIH ITyTh K (DailTy /KaTaiory.

LastAccessTime - IOJIy4aeT/yCTAHABINBAECT BPEMSI TIOCIIETHETO JOCTY-
Ma K TeKymieMy (haiiyry nin KaTaJory.

LastWriteTime - MOJy4aeT/yCTaHABIMBACT BPEMS TIOCTEIHEHN 3aMNCH
B (haiin/KaTaor.

Name - COIEPKUT UM haiiia/Karanora.

4.2.1. Ucnonb3oBanue knacca Directoryinfo

Jlst paboThl ¢ Karajoramu yaoOHee BCEro UCTob3oBaTh kiace Directorylnfo.
PaccMoTpuM 0CHOBHBIE UJIEHBI 9TOTO KJIacca:

Create (), CreateSubdirectory () - CO3/a€eT KaTaJor WU J€PEBO Ka-
TaJIOT'OB 110 3a/TaHHOMY MMEHMU.

Delete () - yAQISIeT KaTaJor BMeCTe €O BeeM cofiepskuMbiM. OGparute
BHUMaHME, B OTJINYHE OT HEKOTOPbLIX CUCTEMHBIX beHK].[HfI, YaaaAaronmx
TOJIBKO TIYCTON KaTasor, 3TOT METOJ YAAISeT HEeMyCTOil KaTasor, 4To
OY€eHb yI00HO - He HY)KHO U3BJIEKATh 00XO/] IEPEBA KATATIOTOB.

GetDirectory () - Bo3BpamiaeT B cebe MaccuB 0ObekToB Directorylnfo,
HPeCTaBISIONMIA OGO BCe MOAKATATIOIN 3aIaHHOTO (TEKYIIEro) KaTa-
Jiora.

GetFiles () - usBjekaer MaccuB 00bekToB Filelnfo, mpeacrasisionuit
co60ii Bce (ailsibl 13 TEKYIIEro KaTajora.

CopyTo () - KOIIUPYET KaTaJIOT CO BCEM COJAEPKUMBIM.
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* MoveTo () - IepeMeliaeT Bech Katajor (¢ (aiimamMu 1 oJKaTagoramMmm).
* Parent - COAEPKUT POAUTEIBCKUI KaTaJIOL.
* RoOt - COAEP:KUT KOPHEBOU KaTaJIoOr.

Yrobbr HauaTh pabory ¢ Directorylnfo, Hy:KHO cO31aTh HOBBI OOBEKT ITOTO
THIIa, YKa3aB KaTaJIor, ¢ KOTOPbIM BbI OyzieTe paboTaTh:

DirectoryInfo d = new DirectoryInfo("C:\Files");

YkazaTh MOXKeTe, KaK CYIIECTBYIOIIWH, TaK U HECYNIECTBYIONINHN KaTajor. Eciu
BBI TIBITAETECH TPUBA3ATHCS K HECYIIECTBYIOMIEMY KaTajory, To OyIeT cTeHepH-
poBano uckmoudenne System.lO.DirectoryNotFoundException. Ecau wyskHO
CO3/IaTh HECYIIIECTBYIOIINIT KaTaJIOT, TO YKa)KUTeE TIEPe]] eTo UMeHeM 3HaK @, Ha-
puMep:

DirectoryInfo d = new DirectoryInfo (@"C:\Files\Den");
d.Create(); // cos3maeM HOBHI KaTajior

Jluis cosmanus mogkatanoros ucrosbsyercs meron CreateSubdirectory(). Ipu-
Mep:
DirectoryInfo d = new DirectoryInfo (@"C:\Files\Den");

d.CreateSubdirectory("Data") ;
d.CreateSubdirectory ("Help\Html") ;

B pesynbrate B karanore C:\Files\Den Oyayt cosmanbl mogkaramorn Data u
Help\Html. O6parure BHUMaHMe HA TO, YTO JAHHBIA METO/] YAOOHO MCIIOJIB30-
BaTh JIJIS1 CO3/IAHIS 1[EJIOTO JiepeBa MOJKaTaJ0rOB.

[Tocie Toro, Kak MbI cosaiu 00bekT Directorylnfo, MoskHO HccieoBaTh €ro co-
JEPKUMOE, UCTIOJIb3YST JII0O0E CBOICTBO, KOTOPOE ObLIO YHACJIEIOBAHO OT KJacca
FileSystemlInfo. ITpumep:

Directorylnfo d = new Directorylnfo (@"C:\Test");

Console.WritelLine
Console.WriteLine
Console.WritelLine
Console.WriteLine
Console.WritelLine
Console.WriteLine

"FullName: {0}", d.FullName);
"Name: {0}", d.Name);

"Parent: {0}", d.Parent);
"Creation: {0}", d.CreationTime);
"Attributes: {0}", d.Attributes);
"Root: {0}", d.Root);

~ e~ o~~~ —~

[Monmyuuts comep:xuMoe KaTajora (CIUCOK (haiiyioB) MOKHO C TTIOMOIIBIO METO/IA
GetFiles() kmacca DirectoryInfo. [JanHOMY KJaccy HYsKHO TiepeaTh MacKy daii-
JIOB ¥ OIIMK TOMCKa. B KauecTBe pesyJibrata METOJ BO3BpAIlaeT MacCHB 00b-
extoB tumna FileInfo, kaxxapril us KOTOPBIX UCITOJIb3YETCH ST TIPEIOCTABICHUS
urbopMaIu o0 KOHKpeTHOM (aiire. [Ipumep koza:
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Directory d = new DirectoryInfo(Q"C:\test");

FileInfo files = d.GetFiles("*.doc", SearchOption.

AllDirectories);

Console.WritelLine ("Found {0} documents", files.Length);

// BuBOOMM OGalisikl:

foreach (FileInfo f in files)

{
Console.WriteLine ("Filename: {0}", f.Name);
Console.WriteLine ("Size: {0}", f.Length);
Console.WriteLine ("Attributes: {0}", f.Attributes);

4.2.2. Knaccoi Directory u Drivelnfo. MonyyeHue cnucka auckos

[Tocse pacemorpenust kiaacca Directorylnfo moskao mpuctynuts K Kiaacey Di-
rectory. UJieHbl 5TOro KJjaacca 0ObIYHO BO3BPAIAIOT CTPOKOBBIE JIaHHBIE, & HE TH-
nusupoBatubie 06bekThl TUIIOB FileInfo/DirectoryInfo - B aTom ocHoBHast pas-
HUIIA MEXK/LY STUMU JBYMST KJIACCAMU.

Ceiiuac Mbl, UCIIOJIB3YsT ATOT KJIACC, CO3/1auM HoJiee HHTEPECHOE MTPHUIIOKEHNE,
COCTOSIIIIEE M3 BCETO YETBIPEX CTPOK PabOUero Ko/a, a MIMEHHO MBI BHIBE/IEM CITH-
COK JTMCKOB Balllero KOMIIbIOTepa:

Console.Writeline ("Bammu pmuckm:");
string[] drives = Directory.GetLogicalDrives();
foreach (string s in drives)

Console.WriteLine ("{0}", s);

Bo-nepBbix, obpature BHuMatue, uto Meron GetLogicalDrives() Bosspaimaer
MacCHUB CTPOK, a He MaccuB 06bekTOB DirectoryInfo. Bo-BTOpbIX, METO/ BBI3bI-
Baetcst 6e3 MpeIBAPUTETBHOTO CO3IaHNUST 0OBEKTA OTIEPATOPOM NEW.

DN file:///C:/Users/den/Documents/Visual Studia 2015/Projects/Drivelnfo/Drivelnfo/bin/Debug/Drivelnfo.EXE

WM JMCKH:

Puc. 4.1. Ucnonb3oBaHue metopa GetLogicalDrives()

Meron GetLogicalDrives() ne undopmarused. OH mpocto coobiaer GyKBbI
JIOTUYECKUX JIMCKOB, TPU 3TOM HEBO3MOKHO MOHSITH, T€ U KaKoil auck. Ecam
HYKHO TIOJIYYUTh O0JIbIlie WHMOPMAIUU O IUCKaX, HY;KHO HMCIOJb30BaTh THII
Drivelnfo:

DrivelInfo[] drvs = DrivelInfo.GetDrives();
foreach (DriveInfo d in drvs)
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Console.WritelLine ("Iuck: {0} Type {1}", d.Name,
d.DriveType) ;

if (d.IsReady) {

Console.WriteLine ("Ceobonuo: {0}", d.TotalFreeSpace);

Console.WriteLine ("®amnoBasa cucrema: {0}",
d.DriveFormat) ;

Console.WriteLine ("Merka: {0}", d.VolumeLabel);

}

Console.WriteLine () ;

}

[TomwbIit KO TPUJIOSKEHNS TIPUBE/ICH B JTUCTHHTE 4.1.

Jiuctunr 4.1. Undopmaums o guckax

using System;
using System.IO;

namespace MyDriveInfo
{
class Program
{
static void Main(string[] args)
{

// V3MeHsaeM KOOUPOBKY KOHCOJIM IJiS BHIBOIA TEeKCTa
Console.OutputEncoding = Encoding.GetEncoding (866) ;
Console.WritelLine ("Bamm mmcku:");
string[] drives = Directory.GetLogicalDrives();
foreach (string s in drives)

Console.WriteLine ("{0}", s);

DrivelInfo[] drvs = DriveInfo.GetDrives();

foreach (DriveInfo d in drvs)
{
Console.WriteLine ("IOuckx: {0} Twmmo {1}", d.Name, d.DriveType):;
if (d.IsReady)
{

Console.WriteLine ("CBobomuo: {0}", d.TotalFreeSpace);
Console.WritelLine ("®amnnoBas cucrtema: {0}", d.DriveFormat);
Console.WriteLine ("Merxa: {0}", d.VolumeLabel) ;

Console.WriteLine () ;
}
}

Console.ReadLine () ;
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}

}

BeiBog aTOTO TIpUIIOKEHNS TTIOKA3aH Ha puc. 4.2. BuaHo, 4To cHava a MbI TIPOCTO
BBIBOJIMM CIIUCOK AucKOB MeTosiom GetLogicalDrives(). [lajiee Mbl HCIIOJIb3yeM
Meton GetDrives() u mosryaaeM WHGOPMAITUIO O IUCKAX - KAK MUHUMYM MBI TT0-
Jiydaem Titl. Ecjiu ck CMOHTHPOBaH, 4To 1poBepsieTcst cBoiictBoM IsReady, To
MBI BBIBOAUM CBOOOIHOE IPOCTPAHCTBO, THII (PailJIOBOI CUCTEMbI M METKY JIMCKA.

W file:///C:/Users/den/Documents/Visual Studio 2015/Projects/Drivelnfo/Drivelnfo/bin/Debug/Drivelnfo.EXE

\ Tun CDRom

Puc. 4.2. MNpumep ncnonb3osaHus metopa GetDrives()

4.2.3. Knacc Filelnfo

[Tomobno kmacey DirectoryInfo, kimace FileInfo ucmosnbsyercst aist MaHuinyis-
1uu ¢ daiizamu. B Tabamie 4.2 mpuBeeHbl €I0 OCHOBHBIE YJICHDI.

Tabmuna 4.2. OcuoBHbie yienbl Kiaacca FileInfo

YneH OnucaHune
CospaeT HoBbIV dain 1 Bo3BpalaeT oobekT FileStream,

Create() KOTOPbIN NCNOMb3YeTCs 419 B3aUMOLENCTBUSA C CO34aH-
HbIM annom.
Co3spaeT 06bekT StreamWriter, KOTOpPbI UCNObL3YeTCcH
CreateText() A P . Y
0151 CO34aHNs TEKCTOBOro danna.
CopyTo() KonunpyeT cyuwiecTtsyowmnii ¢pann B gpyron dann.
T 06bekT StreamWriter ons BJIEHNS TEKCTA B
AppendText() Co3paet 06bekT Strea tev ons nobaene eKkcTa
dann
Delete() Ypoansiet darin, cBa3aHHbIN ¢ ak3emMniaspom Filelnfo
. Mcnonb3yeTcsa Ans nonyd4eHns ak3emnspa poamTenbCcko-
Directory Y A Y pa poi

ro Kkatasora

DirectoryName

CoaepXuT NoJIHbIN NyTb K POAMUTENIbCKOMY KaTasiory

Length [Mony4aet pa3mep TekyLlero ganna uam karasnaora
MoveTo() Mcnonb3yeTtcsa ona nepemelteHns panna

Name Conepxut nms panna

Open() OTKkpbIBaET darn ¢ pa3nnuyHbIMnN Pas3peLlEeHNIMU HTEHNS/

3anmcu
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Co3snaeT OOCTYMHbIN TONMBbKO AN YTEHUS 0OBbEKT
OpenRead() ¢ FileStream
OpenText() Co3paet 06bekT StreamReader ons 4TeHns nHopmaumn
P 13 TekcToBoro danna
. Cospaet 06bekT FileStream, gocTynHbIN TONMLKO ANA 3a-
OpenWrite() A nmcﬁ Y A

Terepb paccMOTPUM IPUMepPHI UCTIOIb3oBaHus Kiacca FileInfo. HaureMm ¢ mpu-
MepoB ucnosib3oBanmst Metona Create():

FileInfo myFile = new FileInfo (@”C:\temp\file.vdd”) ;
FileStream fs = myFile.Create();

// mpomsBOOMM Kakue-JmOo omnepauuym c fs

// BakKpeIBaAM MNOTOK

fs.Close();

Wrax, Mbl co3paiu notok tuia FileStream, mosposistionuii IpousBoANTh MaHK-
MyJISIAA C COJEP’KUMBIM (haiijia, HAIIPUMEp, YNTATh U3 HETO JIAHHbIE, 3aIUCHI-
BaTh B Hero ganHbie. [1o3sKe 9TOT MOTOK OyAeT MoAPOOHO PacCMOTPEH, TIOKa pas-
6epeMcst ¢ Co3JaHueM U OTKPhITHEM (aijIoB.

g oTkpeiTug daiina ucnombyetcs Meton Open(), MO3BOISAIONIAN KaK OTKPbI-
BaTh CylIeCTBYIOIINe (paiiibl, TaK U co37aBaTh HOBbIE. [IprueM aTOT MeTO TIpH-
HUMaeT HECKOJIbKO MapaMeTpoB, B oTaudue oT Metoza Create(), 4To IO3BOJIIET
6oJiee THOKO YIIPABJISATH TIPOIIECCOM OTKPBITHSI/co3/ianus (haiinos. B pesyibsrate
BoinosiHeHust metoza Open() cosmaercst o6bekT Tuma FileStream, kak u B mpe-
MBITYIIEM CJTydae:

FileInfo mf = new FileInfo (Q"C:\temp\file.vdd");

FileStream fs = mf.Open(FileMode.OpenOrCreate, FileAccees.Read-
Write, FileShare.None);

Metony Open() Hy:KHO lepeaTh TpH apameTpa. [IepBbiil U3 HUX TUII 3arpoca
BBOJIa/BBIBO/IA U3 nepedncienus tuna FileMode:

public enum FileMode
{
CreateNew,
Create,
Open,
OpenOrCreate,
Truncate,
Append

PaCCMOTthIQHeHbISTOH)HGPGQHCHGHHHI
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CreateNew - CO3/IaThb HOBBIH (hail, €CJIi OH CYIIECTBYeET, OyIeT CreHeprpo-
Bano uckmodenrie IO Exception.

Create - CO3[IaTh HOBBI (hails1, €CJIN OH CYIIECTBYET, OH OY/IET TIepe3arncaH.

Open - OTKPBITH CyliecTBYomuii daiin. Ecau oH He cymecTByert, Oyaer cre-
Hepuposano uckiouetre FileNotFound Exception.

OpenOrCreate - OTKpPBIBaeT (hails, ecau oH cyiiecTByeT. Ecau daiin He cy-
IIECTBYET, OH OY/IET CO3/IaH.

Truncate - OTKPBIBaeT (ailyl U ycekaeT ero A0 HyJseBol aaunbl. Ilo cyrny,
yIaJsieT BCE er0 COAEP:KIMOE.

Append - OTKPBIBAET (DAl ¥ MEPEXOUT B CAMBIIT €r0 KOHeIl. ITOT (Jiar Mo-
JKEeT WCIIOIB30BATHCS TOJBKO I TOTOKOB, KOTOPBIE OTKPBITHI TOJBKO IS
urerust. Ecim (aiin He cyiecTByeT, OH OyIeT cOo3/1aH.

Bropoii mapamerp metoza Open() - o0 u3 3Hauenuii nepeunciaenus FileAccess.
NcnompayeTces n71s1 onpeneseHus onepamiii YTeH s /3amnucu:

public enum FileAccess

{

}

Read,
Write,
ReadWrite

Jlymato, 3HaueHus1 4ieHoB repeunciaenus FileAccess B KOMMEHTapusX He HYK-
naiores. Tperuii napamerp merona Open() - uien nepeuncienus FileShare, 3a-
MAIOIUI TUIT COBMECTHOTO JIOCTYTIA K 3TOMY (haiiry:

public enum FileShare

{

}

Delete,
Inheritable,
None,

Read,
ReadWrite,
Write

Metoxer OpenRead() u OpenWrite() MCIOIB3YIOTCS [JIST CO3JAHMS TTOTOKOB,
JOCTYTTHBIX TOJIBKO JIJIsl UTEHUsI U TOJIBKO JIJisl 3anucu. /laHHbie METOIbl BO3Bpa-
matot 1otok FileStream, ckoHurypupoBatHblii cooTBeTCTBYOIUM 00pazom. B
MPUHITAITE, MOKHO ObLIO OBl 060iTHCH TONBKO MeTogoM Open(), HO MCIOJIB30-
BaTh 3T METOJIbI HEMHOTO yI0GHEE - Be/lb BaM He HYKHO TIPUMEHSITh Pa3JInyHble
3HaUYeHUd U3 nepeuncaeHuit. [Ipumepsr:
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FileInfo f = new FileInfo(@"C:\temp\l.dat");
using (FileStream ro = f.OpenRead())
{

// BHIIOJIHAEM OIepaluu UuTeHus mu3 odaina

}
FileInfo f2 = new FileInfo(Q"C:\temp\2.dat");

using (FileStream rw = f2.0penWrite())
{

// BanucelBaeM B (ami

}

Jlns paboThl ¢ TercToBbIMU (aiiamu mpuroxsTcss meroxy OpenText(),
CreateText() u AppendText(). IlepBbiii MeTOZ BO3BpalllaeT SK3EMILISAP TUIIA
StreamReader (8 oramune ot meronos Create(), Open() u OpenRead/Write(),
KoTOpble Bo3BpainaioT Tun FileStream).

[TpumMep OTKPBITUS TEKCTOBOTO (haiiia:

FileInfo txt = new FileInfo (@"program.log");
using (StreamReader txt reader = txt.OpenText ())

{

// UuTaeM OaHHBHE M3 TEKCTOBOTO dalia

}

Meronbr CreateText() u ApendText() Bosspammaior o6beKT THIa Stream Writer.
Wcronb30BaTh 3TH METO/IBI MOXKHO TaK:

FileInfo f = new FileInfo(Q@"C:\temp\1l.txt");
using (StreamWriter sw = f.CreateText())

{

// BanucelBaeM HaHHHE B (aii. ..

}

FileInfo f = new FileInfo (Q@"C:\temp\2.txt");
using (StreamWriter swa = f.AppendText ())

{

// IHoBapydeM IaHHLHE B TEKCTOBEM (alil

}
4.2.4. Knacc File

Tun File nopmepskuBaer HECKOJIBKO MOJIE3HBIX METOIOB, KOTOPbIE TTPUTOSITCS
pu pabore ¢ TekctoBbiMu (aitiamu. Harpumep, metox Read AllLines() nosso-
JIIeT OTKPBITh YKa3aHHbBIH (DAl M TPOYNTATH N3 HETO BCE CTPOKU - B PE3yJIBTaTe
OyzeT Bo3BpallleH MaccuB cTPoK. ITocsie Toro, Kak Bee gaHHble U3 (haiiia mpodn-
TaHbl, haiia Gyaer 3aKpbIT.
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Anasnornuno, metox Read AllBytes() uuraer Bce GaiiTol u3 aiina, Bo3Bpaiaer
MaccuB 6aiiTOB 1 3aKpbIBaeT (aii.

Metox Read AllText() unrtaer Bce cozepsKIMOe TEKCTOBOTO (aiiia B OJHY CTPO-
Ky 1 BoaBpamiaet ee. Kak 06bruHo, (aiisn mocjie ureHust Oyaer 3aKphir.

CymectByioT u anasornaibie Meto st 3amvcu Write AllBytes(), WriteAllLines()
u WriteAlltext(), koTopbie 3amuchIBaOT B (ail, COOTBETCTBEHHO, MacCUB Oaii-
TOB, MacCcUB CTPOK 1 cTpoky. [locse 3ammcn aiin 3akpeiBaeTcs.

ITpumep:

string[] myFriends = {"Jane", "Max", "John" };

// Banucarb BCe IaHHHEe B OGani
File.WriteAllLines (@”C:\temp\friends.txt”, myFriends) ;

// TpoumTaTh BCe OOPATHO U BHEBECTU

foreach (string friend in File.ReadAllLines (Q"C:\temp\friends.
txt"))

{

Console.WriteLine ("{0}", friend);

4.2.5. Knaccol Stream u FileStream

Ha manmbrit MOMEHT BBI 3HaeTe, KaK OTKPBITh U CO3AaTh (Paiiji, HO KaK IPOYNTATh
n3 Hero uHdopMmanmio? Kak coxpanutb nadopmaimio B daitn? MeTozsl Kiaacca
File xoporm, HO OHY MOAXOAAT TOJBKO B CAMBIX ITPOCTHIX ciydasx. [Ipu pabore
C TEKCTOBBIMU (hailstaMu UX BIIOJIHE IOCTATOYHO, @ BOT IPU pabOTe ¢ IBONYHBIMHE
(daitmamu metonos Read AllBytes() u WriteAllBytes() Gyaer masoBaro.

B abcrpakTHoM kimacce System.IO.Stream onpeaesner HaGop 4aeHOB (CM. TabJI.
4.3), KOTOpble 00OECIIEYNBAIOT TTOAEPKKY CHHXPOHHOTO U aCHHXPOHHOTO B3au-
MOIEHCTBUS ¢ XpaHuJHIeM (Harpumep, hailioM 1in 001acThio MaMITH ).

Tabmna 4.3. Yiensl aberpakTHOro Kiaacca System.IO.Stream

YneH OnucaHune
CanRead, CarWrite, OnpepnensoT, noanepXuBaeT M NOTOK YTeHne, 3annch, Nno-
CanSeek NCK COOTBETCTBEHHO
Close() MeTon 3aKkpbIBAET MOTOK 1 OCBOOOXAAET BCE PECYPCHI

OGHOBNSET NIEXALLNIA B OCHOBE MCTOYHUK AaHHbIX. Hanpu-
Mep, NO3BOJISET NEPEUNTATL UCTOHHUK UK XXe COPOCUTL

Flush()
copepxummoe 6ydepos BBOAA/BbIBOAA HA ANCK. Ecnv noTok
He peannsyet 6ydep, ITOT METOL HNYETO HE AENAET.
Length BosBpawiaeT aMHy notoka B 6arTax
Position OnpenensieT TeKyLLYO MO3ULUIO B NOTOKE
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YuTaeT nocnepoBaTenbHOCTb BaNT unn oamH 6aiT cooT-
Read(), ReadByte() BETCTBEHHO U3 TEKYLLEro noToka v nepemMeLLaeT no3uuuio
NnoToKa Ha KOJIMYECTBO NPOYMUTAHHbLIX HANTOB

Seek() YcTaHaBnmBaeT NO3ULMIO B TEKYLLEM NOTOKE
SetLength() YcTaHaBnvBaeT AfIMHY TeKyLlero notoka
3anunceiBaeT NocneaoBaTeibHOCTb 6aNTOB UM OAUHOYHbIN
Write(), WriteByte() 6anT B TEKYLLINIM NOTOK 1 NepemMeLlaeT TEKYLLYIO NO3ULMIO

Ha KOJIMYECTBO 3anucaHHbIX 6anToB

Kuace FileStream npegocTasiisier peagusanuio abCTpaKTHOTO YiieHa Stream st
MOTOKOBOM paboThl ¢ (hailstaMu. ITO JEMEHTAPHBIN TTOTOK, ¥ OH MOJKET 3aIli-
CHIBATH WJIM YUTATh TOJBKO OAWH OailT min Maccus OaiitoB. OHAKO MpoTpam-
MUCTBI peIKo ucnob3yoT FileStream nenocpeacTBeHHO, ropas/io yaiie OHU KC-
HOJIb3YIOT 000JIOYKH MTOTOKOB, 0bJerdaorie paboTy ¢ TEeKCTOBBIMU [TaHHBIMU
win tunamu NET. Ho B 1neisgx uamocTpaiiii Mbl pACCMOTPUM BO3MOKHOCTH
CUHXPOHHOTO urenus /3amcu tuna FileStream (smct. 4.2).

Jinctunr 4.2. Ucnonb3osanue Tuna FileStream

// TonyuyaeMm oOwekT Tumna FileStream

using (FileStream fStream = File.Open(@"C:\temp\test.dat",
FileMode.Create))

{

// KomupyeM CTpPOKY B BUIE MacCuBa OalTOB

string txt = "Test!";

byte[] txtByteArray = Encoding.Default.GetBytes (txt);

// BanucelBaeM MaccuB B dail
fStream.Write (txtByteArray, 0, txtByteArray.Length);

// CGpaceBaeMm position
fStream.Position = 0;

// UuraeMm u3 dalsa M BHBOOMM Ha KOHCOJb

byte[] bytesFromFile = new byte[txtByteArray.Length];
for (int i = 0; 1 < txtByteArray.Length; i++)
{
bytesFromFile[i] = (byte) fStream.ReadByte();
Console.Write (bytesFromFile[i]);

Console.WriteLine () ;

// HexomupyeM coOBmEeHMe ¥ BHBOIVM.
Console.Write ("IekonupoBaHHOe coobmeHme: " ) ;
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Console.WritelLine (Encoding.Default.GetString (bytesFromFile)) ;
}

[Tpumep moka3bIBaeT He TOJBKO HATIOJTHEHNE (pafijia TeCTOBBIMU TAHHBIMU, HO 1
JIEMOHCTPUPYETCsI OCHOBHOM HeocTaToK 1npu pabore ¢ tuniom FileStream: Bam
HEOOXOIMMO BBITIOJNHITh HU3KOYPOBHEBOE KOJAMPOBAHUE U IEKOANPOBAHIE HH-
(opmarum, KOTOPYIO Bbl 3aMKUCHIBAETE U KOTOPYIO Bbl YHUTaeTe. ITO OUEHDb He-
ynobuo. Ho nHorza cutyanust atoro tpeGyer. Harmpumep, Kor/ia Hy KHO 3aIicaTh
MOTOK 06aiiToB B 06J1acTh MaMsITH (MCIOJIb3YeTCst Kiace MemoryStream) niv B
cereBoe coenunenue (kmacc NetworkStream us mpoctpancTBa MMeH System.
Net.Sockets).

4.2.6. Knaccbl StreamWriter u StreamReader

Kuaccor StreamWriter u StreamReader yzo6HO MCIOTBb30BaTh BO BCEX CIYYasIX,
KOI'/Ia HY’KHO YMTaTh WJIK 3allUChIBATH CUMBOJIbHBIE JaHHBIE (HAlPUMED, CTPO-
ku). Oba Turma paboraror o ymosdanuio ¢ cuMmposamu Unicode, HO KOAUPOBKY
MOKHO U3MEHUTD MIPEA0CTABIEHUEM IIPABUIBHO CKOH(DUTIYPUPOBAHHON CCHLIKU
Ha oObekT System. Text.Encoding.

Kuace StreamReader yracienosan ot aberpaktaoro Kiacca TextReader, ocHos-
HbIe METOJIBI KOTOPOT'O CJIE/IYIOIINE:

* Close() - 3aKpbIBaeT 0OBEKT 1 OCBOOOKIAET PECYPCHI.

* Flush() - ounmaer Bce OGydepbl 0ObEKTA-TIICATEST M 3alIUCHIBAET BCE
OydepusrpoBaHHbIe JaHHbIE HA YCTPOICTBO, HO OGBEKT MTPU ITOM He 3a-
KPBIBAETCSI.

* NewLine - CBOWCTBO, TIO3BOJIAIONIEE 33/]aTh KOHCTAHTY IT€PEBO/IA CTPOKH.
B Windows ucnosbayercst \r\n.

* Write() - IIO3BOJISIET 3AIIUCHIBATH JaHHbIE B TEKCTOBbII MOTOK Ge3 /10-
GaBJIeHUsST KOHCTAHTBI HOBOI CTPOKH.

* WriteLine () - 3aKMChIBAaeT JaHHbIE B TEKCTOBBII MOTOK ¢ 100aBIeHIEM
KOHCTaHTBI HOBOU CTPOKH.

Paccmotpum npuMep 3amucu B ¢aiis ¢ ucmnoab3oBanueM Stream Writer:

using (StreamWnter writer = File.CreateText (“friends.txt”))
{

writer.WriteLine (“Baca");

writer.WriteLine ("Vpa");

writer.WriteLine (“Omer”) ;
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Jlnst urenust uadopMaluu 13 TeKCToBOTO (hailia ucrosb3yercst StreamReader,
KOTOPBIi yHacIeoBaH oT abetpakTHoro Kiaacca TextReader, obamanatoniero cie-
IYIOTIMU METOIAMU:

¢ Peek () - BO3BpalmlaeT CJIeI[yIOH_[I/Iﬁ I[OCTyHHbeI CUMBOJI, HE U3MEHAA TEKY-
HIeﬁ ITO3UIIMHU YU TaTEJIA. Ecmm JOCTUTHYT KOHEI] IIOTOKa, BO3BPAlIA€TCA -1.

* Read () - YUTaET JaHHBIE 13 BXOJHOI'O IIOTOKA.

* ReadLine () - YUTaeT CTPOKY CUMBOJIOB U3 TEKYIETO MOTOKA. Ecn 1OCTHUr-
HYT KOHeI[ I0TOKa, Bo3Bpaiaercs null.

® ReadToEnd () - YydTaeT BCe€ CHUMBOJIbI, HAUYMHASI C TeKyH.[efI o3 " a0
KOHI[A IIOTOKA. HpO‘{I/ITaHHbIC CHUMBOJIbI BO3BpaIlalOTCS B BUJIE OIHOU CTpO-
KN.
[Tpumep:
using (StreamReader readerl = File.OpenText ("friends.txt"))
{
string s = null;
while ((s = readerl.ReadLine()) != null)

{

Console.WriteLine(s);

4.2.7. Knaccbl BinaryWriter u BinaryReader

Jlst paboThl ¢ ABOMYHBIMK (HE TEKCTOBBIMK) JAHHBIMH HMCIOJIb3YIOTCS KJIac-
col BinaryWriter u BinaryReader. O6a stu Kiacca yHaciegoBaHnbl oT System.
Object 1 MO3BOJISAIOT YUTATh U 3AMUCHIBATH JaHHbBIE B TIOTOKU B IBOUYHOM (hOP-
Mmare. /Iy 3anmcu y BinaryWriter uctiosib3yercst Mmeton Write(), a 711 UTeHNT -
meros Read() y BinaryReader. Merox Close (ecTb y 000MX KJIaCCOB) MO3BOJISIET
3aKPBITh IOTOK.

Merton Flush() y BinaryWriter nmossosser copocuts 6ydep ABOUYHOTO TOTOKA
Ha HOCUTEJTb.

IIprMep MCNONIB30BAHMUS:

FileInfo f = new FileInfo(@"file.dat");
using (BinaryWriter bw = new BinaryWriter (f.OpenWrite()))
{

// IaHHBIE OJIS SalncCH

double a = 1234.56;

int b = 123456;

string s = "123456";

// BanucarTb IOaHHHE.
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bw.Write(a);

bw.Write (b);

bw.Write(s);
}

// uuTaeMm IaHHBE
using (BinaryReader br = new BinaryReader (f.0OpenRead()) )

{
Console.WriteLine (br.ReadDouble()) ;

Console.WritelLine (br.Readlnt32()):;
Console.WriteLine (br.ReadString());
}

4.3. Cepunanuszauusa oObeKToB

Hacraso BpeMsi moroBoputh 0 cepuajimsaiiii o0beKToB. JIJisi Havama Hy;KHO
pazobparncest, uTo Takoe cepuanusanust. Ceprain3aiiisi OMUCHIBAET TPOIECC CO-
xpaHeHus1 (M, BO3MOKHO, Mepeiadil) COCTOSIHUS 00beKTa B MoToKe. VIMEHHO B
rmoToke. [IoTOKOM MOJKeT BBICTYTIaTh MTaMsITh, (haiis, ceTeBOe COeMHEHNE.

[Tocie1oBaTeIbHOCTD COXPAHSIEMBIX JAHHBIX COAEPIKUT BCIO HEOOXOAUMYIO MH-
dbopmariio, HeOOXOAUMYIO JIJIsi BOCCTAHOBJIEHUS (MJIN [IeCEPUAIN3aIINH ) COCTO-
STHUST 0GBEKTA C TIEJTBIO TIOCAEYIOIETO MCIIOIb30BAHISI.

C 1oMOIIbI0 cepHa3aliu, IPOrPAMMUCT MOKET COXPAHUTh OOJIbIIIE OOBEMBI
Pa3HbIX JJAaHHBIX C MUHUMAJIbHBIMU YCUTUAMU.

[IpeactaBuM, 4TO BaM HYKHO COXPAaHUTb HACTPOUKHU MPUJIOKEeHUS B haiise.
MoskHO TIPOCTO cO3/1aTh TEKCTOBBIN (haiis (HarpuMep, program.ini), 3armicaTthb B
HEro HACTPOMKH ¥ TP 3allyCKe MPUJIOKeHHsT 00pabaThiBaTh 3TOT (haii, dyurast
13 HETO TOT WJIM WHOU KOH(MUTYPAIMOHHBIN TapameTp. MoskKHO TTOUTH 10 JIpY-
TOMY ITyTHU U 3anucaTh B (paiijl Mesblid KIace, OTBEYAIOINi 3a XpaHeHe TTapaMe-
TPOB TOJTb30BaTesA. Tor/]a TOCTATOUYHO TPU 3arpy3Ke MPOrPaMMBI BBITTOJHUTD
Jlecepruan3aliiio 3Toro kiacca (BOCCTAaHOBUTD HACTPOWKM ), a TIPY 3aBEPIIEHUN
paboThI - cepraAN30BaTh Kiiacc B (haiis (COXpaHUTh HACTPOIKN).

IIpencraBum, uto y Hac ecTh kjacc UserSettings, comepsKaliuil rmapaMeTphl,
YCTaHOBJIEHHBIE TI0JIb30BaTeeM. UTOOBI TOT KIACC MOKHO OBLIO CEPUATU30-
BaTh, €ro Hy KHO cHabauThb arpubyTom Serializable:

[Serializable]

public class UserSettings

{
public string WorkDir = “C:\temp”;
public int TimeOut = 2000;
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Tenepp maBaiiTe MOCMOTPUM, KaK CepUaIn30BaTh 3TOT Kiaacc. [lepBriM memom
HY’KHO cO3/1aTh 0OBEKT KJIacca:

UserSettings currentSettings = new UserSettings();
currentSettings.TimeOut = 1000; // ycTaHaBIMBaeM KOHKPETHOE BHAUEHME

Jlns cepranusaliiy Hy KHO cosaTh 06bekT Tria BinaryFormatter (omnpeaesen B
npocTpancTBe uMeH System.Runtime):

using System.Runtime;

BinaryFormatter bf = new BinaryFormatter();
using (Stream fs = new FileStream(“settings.dat”, FileMode.
Create, FileAccess.Write, FileShare.None))

{

bf.Serialize(fs, currentSettings);

}
Jluist ecepuaiisaliiy HyKHO BBITOJTHUTH MeTo | Deserialize():

FileStream fs = new FileStream("settings.dat", FileMode.Open) ;
try
{

BinaryFormatter bf = new BinaryFormatter () ;

currentSettings = (UserSettings)bf.Deserialize(fs);

}

catch (SerializationException e)

{
Console.WriteLine ("Oumbka. IpuumHa: " + e.Message);
throw;

}
finally

{
fs.Close();

[TocMoTpuTe, Kak MbI BBIIOJIHSEM Jecepuainsanuio oobekTa. IlepBbiM geoM
MbI OTKpbIBaeM ailn aas urenus. [lanee Mbl CO3JaeM HOBBIM OOBEKT KJacca
BinaryFormatter u gepuanusupyem notok fs. Eciii B pesysibrate BOSHUKHET UC-
KJIIOUEHUE, TO MBI BEIBOAUM 00 aToM coobinenue. biok finally mossossier B sito-
6GOM cJrydae 3aKpPbITh MOTOK fS 1 0CBOGOAUTD pecypcehl.

Hy:xHo ormeTuTh, uto BinaryFormatter - 3T0 He eAMHCTBEHHBIN KJacc 175 ce-
puanusanyu obbekra. OH coxpaHsieT 00beKT B ABondHOM hopmate. OpHaKo,
ec/Ii BaM HY’KHO COXpaHHUTh 06beKkT B hopmaTe XML mnu B opmare SOAP,
TO BaM HY)KHO WCIOJIb30BaTh, COOTBETCTBEHHO, Kiacchl XmlSerializer wim
SoapFormatter.
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Tun SoapFormatter coxpanser cocrosaue o0bekra B Buze coobmenns SOAP
(cranmaprubiii XML-dopmar g nepegadn U npuemMa cooOIleHuii oT Beb-
cirysk0). DTOT TUII ONpejiesieH B TpocTpaHcTBe MMeH System.Runtime.Serializa-
tion.Formatters.Soap, Haxoasiemcst B OTeabHOIT coopke. [oaromy mns mpe-
obpasoBanust 00bekToB B (hopmar SOAP  Heo6GX0AMMO CHavyaia yCTaHOBUTD
cepiky Ha System.Runtime.Serialization.Formatters.Soap.dll, ucnonssys gua-
sorosoe okio Add Reference B Visual Studio 1 3aTem ykasaTh CJeAYIONLYIO A1-
PEKTHUBY using:

// HyxHa cceuika Ha System.Runtime.Serialization.Formatters.Soap!
using System.Runtime.Serialization.Formatters.Soap;

Jlns nmpeobpasoBanus o6bekTta B hopmar XML umeercs tunm XmlSerializer. Yro-
ObI KCITOJIb30BATh ATOT TUII, HY’KHO YKa3aTh AUPEKTUBY USING JJIsT IIPOCTPAHCTBA
umen System.Xml.Serialization u ycraHoBuTh cchuIky Ha cO6opky System.Xml.
dll. Onnako mabmonsr mpoektoB Visual Studio aBromarnyeckn ccpliaoTces Ha
System.Xml.dll, mosaromy mocrarouHo MpoCTO yKazaTh COOTBETCTBYIOINIEE TIPO-
CTPAHCTBO MMEH:

using System.Xml.Serialization;
JlomosrHuTE b HAS MHGOPMAIIISI MOJKET OBITH ITOJTyUeHa TI0 apecy:

https://msdn.microsoft.com/en-us/library /system.runtime.serialization.
formatters.binary.binaryformatter%28v=vs.110%29.aspx

4.4. BoiBOog copepxumoro ¢panna Ha C#

Pariee MbI TI03HAKOMUJIHCH € KTaccoMm StreamReader, ceityac ke paccMoTpum
HeOOIIBINON TIPUMeEpP ero MPAKTUYECKOTO MCIOIb30BAHS, & IMEHHO - BBIBOJ] Ha
KOHCOJTb COZIEPKUMOTO TEKCTOBOTO (haiia.

[TepBBIM meIOM HYKHO co31aTh caM ¢aiinr. [Ipu coxpanenun gaiiia B biokHo-
TE HY’KHO BbIOpaTh KOAUPOBKY KOHUKO/I, TIOCKOJIBKY TIOYEMY-TO T10 YMOJIYAHHUIO
naxke B Windows 10 BirokHoT X04et coxpanaTh dailibl B Koguposke ANSI.

Boo6Giie, Windows B 1uiaHe pasjJMyHbIX KOAWPOBOK IIPOSIBJISET BBICIIYIO CTe-
MTeHb UAWOTU3MA. JTO BaM He Linux, rie Bce B34IM B OJJUH MOMEHT W TIepel-
s Ha UTF-8. B xoneunom urtore B UTF-8 okazauce Bce (aiibl, HACTpoeHa
KOHCOJIb U Tpadmdeckuit mHTEpdeElic, epeneaanbl Hailabl JoKanu3anuu (BbI-
Box ocyiecTsisercss Toxke B UTF-8). B Windows Bce kak-To He Kak y JIiO-
neii. C opgHoO cTOpoHsl, mofeps;xkuBaetcd IOHNUKo, ¢ IPyTroif CTOPOHBI KOHCOJIb
ITOYeMY-TO JI0 CUX Top kuBeT B Koguposke CP-866, koTopas BliepBble MOSIBU-
gack B MS DOS 4.01. Ha cexyHouKy: aTa onepairoHHas ciucteMa ObLjia BBIILY-
mena B gexabps 1988 roga. Koguposke, KOTopasi 10 CHX IIOP UCIIOIb3YETCS B KO-
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MmanaHO# crpoke Windows 10 ckopo Gyaer mebosbinoit o6uieit - 30 ser. [pu
9TOM OJIOKHOT TI04eMy-TO coxpanseT daitnbl B Koguposke ANSI (CP-1251). 3a-
4yeM 310 Bee genath? ObparHast coBMecTUMOCTh? KTo Gy/ier 3amyckaTh mpusio-
skenud 20-ym1etHell JTaBHOCTHA?

Bce 310 - PUTOPHUYECKHE BOIIPOCHI, TIO9TOMY BO3BpaAllla€MCA K HAIIEMY ITPUJIO-
skenuo. Camo IIPpUJIOKEHNE OY€HDb ITPOCTOE, HO, KaK TOBOPUTCA, €CTb HIOAHCBHI.
HepBbIﬁ HIOAHC - 3TO YCTaHOBKa KOAMPOBKHU BbIBO/IA:

Console.OutputEncoding = Encoding.GetEncoding (866) ;

OpiHaKO TI0C/IE IAHHOTO U3MEHEHUST BbI BCE PABHO BMECTO PYCCKUX OYKB Ha KOH-
COJTM YBUANTE MHOTO BOITPOCUTENBHBIX 3HAKOB. 1 3TO MOHATHO: HYKHO yKa3aTh
StreamReader, B Kakoil KOAUPOBKe HYKHO 4uTaTh daiti. Y Hac ato IOHUKOL -
MMEHHO B 3TOU KOJUPOBKE MBI COXPAHWIH (haiir:

StreamReader sr = new StreamReader ("c:\\users\\den\\file.txt",
System.Text.Encoding.Default) ;

O6paruTe BHUMaHKeE: TI0 YMOJIYaHUIO, 3HAYUT, nctosbayercst IOuuko (System.
Text.Encoding.Default). Tak mouemy ke aTa KOAMPOBKaA 110 YMOJTYAHUIO HE KC-
M0JIb3yeTcs B MpUIoxkeHuss? B Tom ke bioknore?

Tperuii MOMEHT, Ha KOTOPBIiL CTOMT 0OPaTUTh BHUMAHUE - 9TO HA SKPaHUPOBa-
HEe CUMBOJIA \ TPH yKazaHuu myTH K (aitry. O6 3TOM ysKe TOBOPIIOCH, HO BCE
PaBHO XOUYETCS aKIIEHTUPOBATH €llle Pa3 Ballle BHIMAHME.

Jlasiee Bce TIPOCTO - MbI YuTaeM cTpoKu 13 StreamReader 1 mocTpoYHO BBIBOIMM
uX Ha KoHCoJb. [lomHbIit Ko TpUItoskeHns IprBe/IeH B TUCTUHTE 4.3.

Jlnctuur 4.3. YteHue u BbiBOA, dalina Ha KOHCOJb

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;
using System.IO;

namespace StreamReaderExample
{
class Program
{
static void Main(string[] args)
{
Console.OutputEncoding = Encoding.GetEncoding (866) ;
StreamReader sr = new StreamReader ("c:\\users\\
den\\file.txt", System.Text.Encoding.Default);
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string s;

while (sr.EndOfStream != true)

{

s = sr.ReadLine();
Console.WriteLine(s);

sr.Close();
Console.ReadLine () ;

}

Ha puc. 4.4 uzobpaxena cpega VisualStudio, cogepknmoe TekcToBoro (aiiia B
GJIOKHOTE U 3aITyIIeHHOE PHUIOKEHNE.,

D StreamReaderExample Running Y & Quicklaunch (Ctrl+Q) P - & x
File Edit View Project Build Debug Team Tools Test Analyze Window Help 1 Denis Kelisnichenko ~
o - SIEE D - 5
Process:  [828] StreamReaderEamplevshos - v ——— s
QML OBLMHLI
- 9 - | ®a Main(stringl] ipaiin .
Slusing System; L
us: ctions.Generic; 3
us: ysts &
using System.Text; B
using System.Threading.Tasks; e
using System.I0; ;
Cinamespace StreanReaderExample B
class Progran
static void Main(string[] args)
{
Consele. ing = Encoding. ing(866);
Stre Reader sr = new StreamReader("c:\\users\\dem\\file.txt",
string s;
while (sr.Endofstream != true)
v
s = sr.ReadLine(); B
a
, Console.WriteLine(s); File Edit Format View Help
370 oBbMHi TeKCTOBE
sr.close(); dain.
Console.Readline ()5 Caruiii 06biHI
3 ™ | ¢ain.
% - 4 »
Autos. v B X CallStack
Autos | Locals Watch 1 Call Stack | Breakpoints Exception Settings Command Window Immediate Window Output

Col17 Ch17

2 o) B ENG

Puc. 4.4. Nporpamma B AeicTBUMN

OG6paruTe BHUMaHKE, YTO M3MEHEH IIBET KOHCOJM - YepHbIE CUMBOJIBI Ha Oe-
JioM one. Eciiu X0THTE U3MEHUTD IIBETA KOHCOJIHU, IIEJKHUTE TIPABOU KHOITKOM
MBIIIN Ha 3aT0JIOBKE KOHCOJIHU, BbiOepuTe KoMaHy CoiicTa n Ha BKJIajke IiBer
YCTAHOBHTE HYKHbIE TBETA.



..............
4.5. Pa6ota ¢c XML-dannom

B mporiom paszgesie Oblia IpoJeMOHCTPUPOBAHA IIPOCTast IPOrpaMMa YTEHUs
00b19HOrO TeKcTOBOTO (haitna. Ceityac ke MbI co3gaaum npuaoxenne Windows
Forms mns urenus ganabix u3 XML-daiina. ITogpobHo ocTaHaBIMBATLCS Ha
dbopmare XML mbI He OyzeM 1o aByM mpuunHaMm. Bo-mepsbix, hopmar XML
IIPOCT U UHTYUTUBHO TOHITEH U ¢ HUM MHOTHeE y>Ke 3HaKOMBbL. Bo-BTOphIX, XML
TTOCBATIEHO MHOTO nH(bopMaIlnu B VIHTepHeTe 1 HATH ee He COCTABJIISET TPY/IA.
Jlyudiiie CKOHIIEHTPUPYEMCS HA TJIABHOM - Ha uTeHnn nHdopmarmu uz XML.

B kauecTBe rcxoHOTO (haiina Mbl OyieM UCTIoNb30BaTh (haiia ¢ nHbopmaiuei o
COTPYIHHUKAX HEOOJIBIION KOMITAHUH, CM. JIUCT. 4.4.

Jluctunr 4.4. UcxopHbiit XML-dain

<?xml version="1.0" encoding="utf-8" ?>
<root>
<Employee name="Evgeniy Orlov">
<Age>35</Age>
<Programmer>True</Programmer>
</Employee>

<Employee name="Sergey Pertov">
<Age>25</Age>
<Programmer>False</Programmer>
</Employee>

<Employee name="Mark Landau">
<Age>30</Age>
<Programmer>True</Programmer>
</Employee>

<Employee name="Vika Orlova">
<Age>31</Age>
<Programmer>False</Programmer>
</Employee>

</root>

Ham daiin comepxxut pamuinio u UM COTPYAHUKA, BO3pacT, a Takxke iar
Programmer, CBUIETEJLCTBYIOMIUN O TOM, YTO TOT UJIM UHOU Y€JIOBEK SIBIISIETCS
IIPOrPAMMUCTOM.

Cosmarb XM L-daiia MoKHO WIH B II0O0M TEKCTOBOM PelakTope i B cpejie Vi-
sual Studio (xomanza File, New, File, XML File), cm. puc. 4.6. CosaiiTe HOBBbI
npoekt Windows Forms (puc. 4.7). [lasnee pacrosioxure Ha hopMe KOMITOHEH-
ToI ListBox u PropertyGrid, uro6s! Haia ¢hopMa Obla TAKOH, KaK TIOKa3aHO Ha
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The thread xb38 has exited with code @ (8x8)
The program '[4820] xml_reader.vshost.exe' has exited with

code @ (910).

) i readies - Micrasoft Visual Studio X & QuickLaunch (Cul+Q) £
Fle Edit View Project Buld Debug Team XML Tools Test Anabyze Window Help + Denis Kol
e - B-2Wd 2 Debug - AnyCPU - B Stat - B _
2 TR romi.c [Design] ~ Solution Explorer
a 2l version="1.@" enceding="utf-8" T + N
S <2xml n="1.0" encoding="utf-8" > + @ o-scam £
g = <root> P
5 5 <Employee name="tvgeniy Orlov"> Search Solution Explorer (Ctrl+)
& <Age>35¢/Age> P 5
= e ruec programmers 18] Solution “ml_reader’ (1 project)
g enployees 4 @] xml_reader
g b J Properties
o |5 <Enployee name="Sergey Pertov"> b =B References
g <age>25¢/age> 1) App.config
o <Programmer>False</Programmers b c* Employeecs
H </Employee> b [ Forml.cs
L] oot ok Landan® b c* Program.cs
5 <Employee nane="Hark Landau”> it
<Age>30¢/Age> R
<Programmer>Truec/Programmer>
</Employec>
5 <employee name="vika orlova”>
<Age>31</Age>
<Programmer>Falsec/Programer>
</Employec>
</root>
Solution Explorer  Team Explorer Cla:
Properties
XML Document
v B Misc
100% - Encoding Unicode (UTF-8)
Output - px Output
Schemas
Show output from:  Debug - E By,
eshe
xnl_reader.vshost .exe’ (CLR v4.6.30319: xml_reader.vshost.exe): Loaded 'C:\Users\demDocuments\Visual Studio 2015\Prosa 7.
'uml_reader.vshost.exe' (CLR v4.0.30319: xml_reader.ushost.exe): Loaded 'C:\Windows\Microsoft.lNet\assemsly\GAC_MSTL\Ac(
"xml_reader. vshost.exe’ (CLR v4.0.30319: xml_reader.vshost.exe): Loaded 'C:\Windows\Microsoft.Net\assembly\GAC_MSIL\Sy:
The thread 8x19c8 has exited with code @ (0x8)

4
Error List | Output

ftemn(s) Save

New File

Performance
b Web
Script

4 Installed

Sort by: Default - Search Installed Templates P~
B recrie General Type: General
Ablank tet file,
HTML Page General
£
5 Javascript File General
Style Sheet General
[y e General
w-
<>
25, HMLSchems General
P e General
R simepric General
m Code Anslysiz Rule Set General
Icon File General
I-F Cursor File General
[T sarie General
@ Native Resource Template General
Click here to go online and find template:

+  Encoding
» Character encoding of the doeument.

n23 Chi

Puc. 4.6. Co3paHue XML-daiina B Visual Studio

- 8 x
isnichenko ~
- X% E’
2|5
> ix
INS

puc. 4.8. B ListBox mbI Oyziem 3arpyskath MMeHa cOTpyIHUKOB, B PropertyGrid

- “cBOHCTBA” COTPYAHUKOB.
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New Project X

b Recent NET Framework 452~ Sort by: | Default - Search Installed Template P
4 Installed = - .
E] Windows Forms Application Visual & Type: Visual C#
N
4 Templates = A project for cresting sn application with 3
. T =S wer appication o Windows Forms user interface
b Windows
s
Web Bl console Application Visual G2
Android
s
Cloud g_] ASP.NET Web Application Visual C#
Extensibility
s
i0s P Shored Project Visual C#
Silverlight
o
=t E’qi! Class Library (Portable for i0S, Android and Windows) Visual C#
weF B
o
Warkflow Q‘i! Class Library Visual C2
b Visual Basic !
Visual F# ﬂiﬂ‘ }
Class Library (Portable) Visual C2
b Visual C++ ol &
50L S e
LS @ Silverlight Application Visual C#
Python
b JavaScript By Silverlight Class Lib Visual C#
— 4 Siveright Class Library sl G2
. -
> T Click here to go online and find templates.
Name: XMLReader] ]
Location: cusersiden\decumentsivisual studie 2015\Projects
Solution: Create new solution -
Solution name: XMLReader Creste directory for solution
[ Add to source control

Puc. 4.7. CospaHue HoBoro npoekta Windows Forms Application

B xemi_readter - Microsoft Visual Studio Y & | Quick Launch (Ctrt+Q) Pl - B x
Fle Edit View Project Bulld Debug Teem Formet Tools Test Anohze Window Help 1 Denis Kolisnichenko =
-0 B-2WH 9- Debug - Any CPU - b St B 88
& xmitextxml Form1.cs [Design]” & X ~ Solution Explorer vrx g
By @ o-seaB o s i
s | [ a
g ' XMLReader == Search Solution Explorer (Ctr+}) Pl
. Bl ] Selution 'ml_reader’ 1 project)
g 4 [ xml_reader
g b Properties
. b =8 References
2 ¥ App.config
z i o b e Employeecs
H b B Formlcs
L b € Progmics
L) amitextaxml
o o
Solution Explorer | Team Explorer Class View
Properties v ax
i dows.Forms.Property -
E3k
B Accessibility -~
AccessibleDescription
Output ~ 3 x  AccessibleName
" AccessibleRol Default
Show output from: | Debug - E|ra cesssbitee o
El Appearance
‘uml_reader.vshost.axe' (CLR vA.0.30310: wml_reader.vshost.exe): Loaded 'C:\Users\den\Documents\Visual Studio 2015\Pro: 4 v —
*xml_reader.vshost.exe’ (CLR v4.0.30319: xnl_reader.vshost.exe): Loaded *C:\Windows\Microsoft.Net\assembly\GAC_MSIL\ACI S [ control
'uml_reader.vshost.axe' (CLR vA.0.30310: wml_reader.vshost.exe): Loaded 'C:\Windows\Microsoft.Netlassembly\GAC MSTL\Sy: CanShowVisualStyleGlyphs True
The thread @x19d8 has exited with code @ (@x8) CategoryForeColor Wl cCortroiTedt
The thread @xb9@ has exited with code @ (exe). R R CategorySplitterColor ’_‘ Control -
The program '[4828] xml_reader.vshost.exe' has exited with code @ (@x8)
w  Accessil
“ »
Error List | Output
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Jlnst pabotsi ¢ ganubiMu 13 XM L-aiina HaMm HY;KHO CO3/[aTh BCIIOMOTATEIbHbII
kiacc. Bemmosaute komamny Project, Add Class. [lannbiii kiacc o4eHb 3aBUCHUT
ot ¢opmara XML-aiina - ganuble yntaeMbie 13 XML-daiina momKHbI OBITH
TTOMETIEHBI B 3TOT KJIACC, TIOATOMY €CJIU BbI CO3/IAIM OTJIMYHBIN OT TPUBE/ICH-
Horo XML-caiir, Bam mpuercst usMeHUTb 1 3TOT Kaacc. Ko kmacca Employee
MPUBENIEH B JIUCTUHTE 4.3.

Jiuctuur 4.5. BecnomorartenbHblii knace Employee

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace xml reader

{

class Employee

{
public string Name { get; private set; }
public int Age { get; private set; }
public bool Programmer { get; private set; }

public Employee (string name, int age, bool programmer)
{

Name = name;
Age = age;
Programmer = programmer;

public override string ToString()

{

return Name;

}

Kax Bumute, Kimacc ouerb mpocroi. OnHaKo, TeM He MeHee, 6e3 HeTo - HUKaK.
KoHcTpyKTOp Kilacca MpoOCTO MHUIMAJIU3UPYET CBOUCTBA Kjacca. Takske MbI
nepeonpeaennn Meron ToString() - B KauyecTBe CTPOKOBOTO 3HaYeHUst OyaeT
BO3BpalaThCsl 3HAYeHUe cBOIicTBa Name.

Tenepp npuctynaeM k pegaktupoBaHuio daiina koga dopmel - Form1.cs. Ilep-
BBIM JIEJIOM HY3KHO 100aBUTh MeTo1 uTeHust u3 X M L-¢aiina:

private void LoadEmployees ()
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XmlDocument doc = new XmlDocument () ;
doc.Load ("xmltext.xml");

foreach (XmlNode node in doc.DocumentElement)
{

string name = node.Attributes[0].Value;

int age = int.Parse(node["Age"].InnerText);

bool programmer = bool.Parse (node["Programmer"].InnerText) ;

listBoxl.Items.Add (new Employee (name, age, programmer));
}

}

Meton Load() sarpyskaer XML-daiin. Yoeaurech, 4To yKasaiu MpaBUIbHOE
ums. Jlajee B 1ukje Mbl yuTaeM Bce aneMeHTH XML-daiiia u 3arpy:kaem B
listbox1. O6paruTe BHUMaHUE, KAK Mbl YUTa€M MMEHA COTPYAHMKOB M UX Xa-
paktepuctuku. s goctyna k anemMentam Age n Programmer Mbl HCIIOJIb3yeM
MIMEHA 2JIEMEHTOB.

Y1061 kaacec XmlDocument ObLI JOCTYIIEH, HYKHO J0OaBUTD AUPEKTHBY:
using System.Xml;

B meron Form1() HykHO 106aBUTH BBI30B MeTo/Ia uTeHust u3 X M L-(aiina, uro-
ObI OH 3arpysKaJics TIPU OTKPBITHH (DOPMBbI:

public Forml ()
{

InitializeComponent () ;
LoadEmployees () ;
}

Takske HAM HAJIO CIETATh Tak, YTo6bI pu BeIGOpe nMenn B ListBox, Bce namubie
BeiBo/uINCh B PropertyGrid. [lyist 9TOTO ABa[IbI IEJKHUTE JIEBONH KHOIKON
mbin Ha ListBox B hopme u B mosiBuBIIeMcst 6J10Ke KO/Ia BBEAUTE:

private void listBoxl SelectedIndexChanged(object sender, EventArgs e)

{
if (listBoxl.SelectedIndex != -1)

{
propertyGridl.SelectedObject = listBoxl.SelectedItem;

}
[TonHbpril KO TPUIOKEHNS TIPUBE/IEH B TUCTUHTE 4.6.

Jluctunr 4.6. Kop ¢aiina Form1.cs

using System;
using System.Collections.Generic;
using System.ComponentModel;
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using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Threading.Tasks;
using System.Windows.Forms;
using System.Xml;

namespace xml reader
{
public partial class Forml : Form
{
public Forml ()
{
InitializeComponent () ;
LoadEmployees () ;

private void LoadEmployees ()

{
XmlDocument doc = new XmlDocument () ;
doc.Load (“xmltext.xml”) ;

foreach (XmlNode node in doc.DocumentElement)
{
string name = node.Attributes[0].Value;
int age = int.Parse (node[“Age”].InnerText) ;
bool programmer = bool.Parse (node[“Programmer”].InnerText) ;
listBoxl.Items.Add (new Employee (name, age, programmer));

*MLReader

2= A

e Fetor i 2 |

Mark Landau w  Misc

Wika Orova fge 15
MName Evgeniy Crov
Programmer True

Puc. 4.9. loToBOE NpuioxeHune



[JIABA 4. ®aiinoBbiii BBOA,/BbIBOA,

}

}
private void listBoxl SelectedIndexChanged (object

sender, EventArgs e)

{
if (listBoxl.SelectedIndex != -1)

{
propertyGridl.SelectedObject = listBoxl.SelectedItem;

}

}

Pabotaromast mporpamma u3obpaskeHa Ha puc. 4.9.

4.6. Apxusauusa ¢panoB Ha C#

Jlnst apxuBaiu daitio Ha C# 00b19HO ucmosnb3yetcst bubmorexa lonic.Zip,
CKayaTh KOTOPYIO MOKHO 110 a/[pecy:

http://dotnetzip.herobo.com/DNZHelp/Introduction/GettingStarted.htm

JlanHast GuGIMOTEKA TO3BOJISIET BBITIOJHSTD BCE ONEPAIiK ¢ apXuBaMu B popmMa-
Te Zip - apxuBaIuio (haiiioB, pacakoBKy apxuBOB, JobaBieHre (hailJloB B apXUB
1 T.1. B aTOM pasziesie MbI MOKaskeM, Kak cO3/[aTh IPUJIOKEHNE, apXUBHUPYIONTYIO
eTy1o Manky (apXuBaIus oHOTO daiiia - MaJIomoIe3Has ONepars).

Wrak, npuctynum. 3arpysure Ionic.Zip.dll B kaTamor npusioxenns win B 11060ii
apyroit yno6usiii Bam. ITocse atoro cosmaiite npusioxkerre Windows Forms u
coszaiite popmy, COCTOSIILYIO U3 O[HOTO TEKCTOBOTO IMOJISI U IBYX KHOTIOK. Ilep-
Basi KHOIKa Gy/IeT BBI3BIBATH [UAJIOT BEIOOPA TTAITKH, & BTOPAS - IUAJIOT COXPaHe-
Hus (aiisia, B HeM Hy:KHO Oy/leT BBECTH Ha3BaHUe apXUBa.

ITocne cosmanust GhOpMBI IMIETKHUTE TIPABOW KHOMKOW MBI Ha 3JIEMEHTe
Reference B o6sactu Solution Explorer u Boibepute kronky Add Reference.
B nostBuBIIIEMCST OKHE HAKMITE KHOTIKY Browse u ykakure myTh K OUOIHOTEKE
Tonic.Zip. IlTocmoTpuTe Ha puc. 4.10 - Ha HeM He TOJIBKO OTOOPAsKAETCS CO3/aH-
Hasg dbopma, Ho 1 myTh K DLL.

[Toce aroro B (aiine Form1.cs Hy;KHO yKa3aTh, 4TO Mbl Oy/IeM HCIOIb30BAThH
HOJKTIOYEHHYT0 OUGINOTEKY:

using Ionic.Zip;
O6paboTunk Haxatus mepBoii knonku (Boibepute nanky) Oyaer TakuM:

FolderBrowserDialog fo = new FolderBrowserDialog() ;
private void buttonl Click(object sender, EventArgs e)
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5 zipping - Microsoft Visual Studio Y & QuickLaunch (CtrivQ P - B x
Fle Edit View Project Buld Debug Team Tools Test Andbyze Window Help 1 Denis Kolisnichenko -
G - n-e 9 Debug - AnyCPU - b Stat - g -

Form1.cs [Design]® & X Forml.cs” ~ | Solution Explorer
@ o-S¢aBm K=

Search Solution Explorer (Ctil--

4 =B References
& Analyzers
= lonicZip
=8 Microsoft.CSharp
=8 System
=8 System.Core
=8 System Data
=8 System Data DataSetEtensions
=8 System.Deployment
=8 System Drawing
= System Windows.Forms
=8 SystemXml
=1 System Xml.Ling
¥ App.config
4 [ Fomlcs
b P Form.Designer.cs
T Formlresx

b Form1 -

Solution Explorer | Team Explorer Class View

Properties v Rx
lonic.Zip Reference Properties
e
Description a library for handling zip archi +
Embed Interop Types False
Output - 3% File Type Assembl
- Identity
Show output from:  Debug - E M b\ DesktoplionicZ
ch\Desktop\lonic.2
zipping.vshost .exe' (CLR v4.0.30319: zipping.vehost.exe): Loaded 'Ci\Users\dem\Documents\Visual Studio 2015\Projects\i« | Aol Wil ?
‘zipping.vshost.exe' (CLR v4.8.38319: zipping.vshost.exe): Loaded 'C:\Windows\Microsoft.Net\assembly\GAC_MSIL\Accessib: eolved
'zipping.vshost.exe' (CLR v4.0.3@319: zipping.vshost.exe): Leaded 'C:\WUsers\den\Documents\Visual Studio 2@15\Projects\i Runtime Version
The thread @x394 has exited with code 8 (8x8) Specific Version

The thread @x8d4 has exited with code 8 (8x8).

Strong Name
The program ' [5560] zipping.vshost.exe’ has exited with code @ (8x8)

- Path
4 » Location of the file being referenced.

Error List | Output

Puc. 4.10. B npouecce co3paHna NPUIOXKEHUs

if (fo.ShowDialog() == DialogResult.OK)

{
textBox1l.Text = fo.SelectedPath;

}
3ech Mbl OTKPBIBAEM JAUAJIOr BbIOOpA MAIKK, a BHIOPAHHBIN IIyTh 3aHOCUM B
textbox1 - TekcroBoe mosie. O6pPabOTYMK BTOPOIl MAIKU TOKE JOBOJBHO TIPO-
cTOii. MbI OTKpBIBAEM [MAJIOT COXpaHeHUs (aiiia U ecJIu MoJIb30BaTe/b He Ha-
xan Ormena (1o ectb DialogResult.OK), To HaurHaeTcst mporiece apxuBarium:

SaveFileDialog sfd = new SaveFileDialog();
sfd.Filter = "Zip files (*.zip) |*.zip";
if (textBoxl.Text!="" && sfd.ShowDialog() == DialogResult.OK)
{
ZipFile zf = new ZipFile(sfd.FileName) ;
zf.AddDirectory (fo.SelectedPath);
zf.Save ();
MessageBox.Show (“Apxupaumsa npoua ycnemsHo.”, “BemojsgHeHO”) ;

}

[Mosnbiit uctunr Form1.cs s skoHOMUM GyMary ¥ BalluX J€HEr MPUBOAUTD
He Gy/1y - OH 04eHb pocT. [IporpaMma B aeiicTBrm oToOpaskeHa Ha puc. 4.11.
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Apxusauma — O X

|C:"-.Users"-den"-.Desklop"-zipping |

BriGepuTe kaTanor

CoxpaHnTs apxme

Puc. 4.11. PesynsTar

4.7. NopcyeT Konu4yecTBa cnosB B hanne

B 3akimiouene aToi r1aBbl PACCMOTPUM HEGOJIBINON TIPUMEP - IIPOTPAMMY, MO/
CUUTBIBAIOIIYIO KOJUYECTBO CJIOB B TeKcTe. VICXOMHBIN KO 3TOU MpOTpaMMbI
TIpUBENIEH B JTUCTUHTE 4.7.

Jlnctuur 4.7. MopacyeT cnoB B TeKCTe

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;
using System.IO;

namespace wordscount
{
class Program
{
static void Main(string[] args)
{
string s = ""
string[] txt;
StreamReader sr = new StreamReader ("file.txt",
System.Text.Encoding.Default) ;
Console.OutputEncoding = Encoding.
GetEncoding (866) ;

while (sr.EndOfStream != true)
{
s = sr.ReadLine();
}
txt = s.Split (' '");

Console.WriteLine ("KomuuecTtBo cjoB:");
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Console.WriteLine (txt.Length) ;

sr.Close() ;
Console.ReadLine () ;

Mbl untaeM ciaoBa us daiina (CJI0BOM CYMTAETCS BCE, YTO OTAEIEHO IIPOOeIoM)
B MACCHB, a TOTOM BBIBOJIUM KOJITYECTBO 3JIEMEHTOB (AJTMHY ) B MaccuBe. AJTo-
PUTM MOKET OBITh U HE OY€Hb XOPOLIKii, HO 3aT0 IPpocToi. JInst Gosbiux daii-
JIOB, BO3MOKHO, €T0 TIPU/IETCS TIePeieiaTh, a UMEHHO - YUTaTh (haiisr mocTpoUyHo,
OIIPEIETISITH KOJMYECTBO CJIOB B CTPOKE 1 JI0OABJISITH 3TO KOJIMIECTBO K KAKOH-TO
TTepeMEHHOI, a TTOTOM BBIBOJIUTH KOHEYHBIHN pe3yJIbTaT.
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5.1. OcHoBbl OO0

O61bexTHO-opueHTHpoBanHoe porpammupoBatue (OOIT) — 910 0cobBIN MOI-
X0/l K Hamucanuio mporpamM. Yto6sl moHsaTh, uro Takoe OOIIl u 3ayeM oHo
HY’KHO, HeOOXOMMO BCIIOMHUTH HEKOTOPbIe (DaKThl M3 UCTOPUU PA3BUTUS BbI-
YUCTUTENBHON TeXHUKU. llepBble TpOorpaMMbl BHOCUJINCH B KOMITBIOTED C TIO-
MOII[bIO MIEPEKJIIoUaTeieil Ha Tepe/iHell MaHeau KOMIIBIOTEPA - B TO BPEMST KOM-
[bIOTEPbI 3aHUMAJIN I[eJible KOMHAThI. Takoii croco6 "Hamnucanus” IporpaMMBl,
caMu TIOHUMaeTe, ObLT He 04eHb 3(h(MEKTUBHBIM - Be/lb OOJIbIIIast YaCTh BPEMEHH
(HECKOJIBKO 4acoB, MHOT/A - IIeJIblii paboumii JIeHb) 3aHUMAJIO TIOAKII0UYCHIEe
KabeJieil 1 ycTaHOBKa TepeKJIoyaresieil. A caMu pacdyeThl 3aHUMAJIA CUUTaHHbBIE
MUHYTBL. BBI TOBKO TIpeCTaBETE, YTO /IE1aTh, €CJAN OMUH W3 TPOTPAMMUCTOB
(Takue KOMIThIOTEPBI ITPOrPAMMUPOBAJIMCH, KAK TIPABUIIO, TPYIIIIAMU [TPOTPaM-
MUCTOB) HETPABUJIbHO TOAKIIOUNI KaOeab WM YCTAHOBHJI TE€PEKIIOUATENH?
Jla, mpuxouI0Cch BCe MEPErnpoBePsTh - 110 CyTH, BCE HAUMHATH 3aHOBO.

[ozsxe mogBumcy nmepdoxapTsl. [IporpamMma, To ecTh TOCIEAOBATETHHOCTD /IEH-
CTBWIi, KOTOPBIE I0JIKEH ObLIT BBITTOJHEH KOMITHIOTED, HAHOCHJIACH Ha TiephoKap-
Ty. Ilosb30BaTE b BBIYUCIUTENBHON MAITHBI (TaK MPABUJIBHO OBLIIO Ha3bIBAThH
KOMITBIOTEPBHI B TO BpeMsI) IMMCAJIX TPOTPAMMY, OIIepaTop "3amuchiBas’” Mporpam-
My Ha repdoKapTy, KOTopas IepejaBajach OlepaTopy BhIUYNCIUTETHHOTO OTe-
sa. Yepes onpejiesieHHOE BpeMs OTiepaTop BO3BPAINAJ TTOJTb30BATEIO PE3YIBTaT
paboThI IPOTPAMMBI - PYJIOH OyMaru ¢ pes3yJjbraTaMi BbluucaeHnit. MOHUTOPOB
TOr/Ia He OBLIO, a BCE, YTO BBIBOJWJI KOMIIBIOTED, Teyatasoch Ha Oymare. Ilo-
HSTHO, €CJIM B pacyetax ObLIa JOMyIeHa ommbKa (CO CTOPOHDI TTOJIH30BATEIS,
KOMITBIOTEPDI BE/lb HE ONMTHOAIOTCS - OHU JEJTAI0T C TOYHOCTBIO TO, YTO 3AJI0KEHO
TTPOTPAMMOI1), TO BCS TETTOYKA AeUCTBUN (IIPOTPAMMHUCT, OTIepaTop mnepdoxrap-
ThI, ONIEPATOP BBIYNCIUTEIBHON MANITUHBI, IIPOBEPKA PE3YJIBTATOB) MIOBTOPSIACH
3aHOBO.

Cueayronuii atar B IporpaMMUPOBAHUM - 3TO TOSIBJIEHNE sI3bIKa AcceMbiepa.
ITOT SI3bIK TPOTPAMMUPOBAHKS TTO3BOJISII ITUCATD TOBOJIBHO JJINHHBIE JIJISI TOTO
BpeMenu nporpammbl. Ho AcceMbiiep - 9T0 s3bIK IIPOrpaMMUPOBAHUST HU3KOTO
YPOBHSI, BCe Ollepalliy MPOBOASITCA Ha ypoBHe "kese3a". Ecau Bbl He 3HaeTe, TO
ceftuac st Bam nosicaio. Yto6er B C# BBITIOJIHUTD TIPOCTERiliee AeHCTBIE, HATIPH-
Mep CIOXKEeHMe, JOCTaTO4HO 3anucarh '$ = 2 + 2; '. Ha gspike Accembiiepa Bam
JUIS BBITIOJIHEHUST 9TOTO JKe JACHCTBUS HYKHO OBLIO BBIMOJHUTH KaK MHUHUMYM
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TPU EeHICTBUSA - 3aTPY3UTH B OJIUH U3 PETUCTPOB MepBoe ynciio (komaunga MOV),
3arpy3uTh B APYTOH perucTp Bropoe uncio (onaTh koManaa MOV), BBITTOTHUTD
cylojkeHre perucTpoB Komanaoit ADD. Pesysibrar ciioskeHust Oy/eT IoMeIleH B
Tpernii peructp. HazBanus perncTpos s CreruasbHO He YKa3bIBaJ, TOCKOJIbKY
OHU 3aBUCST OT aPXUTEKTYPHI MIPOIIECCOPa, a 3TO ellle OJUH HeTOCTaTOK AcceM-
6uiepa. Ecsin BaM HY’KHO TIepeHECTH TIPOrpaMMy Ha KOMIBIOTED C IPYTOi apXu-
TEKTYPOIi, BaM HY3KHO TIEPEIHCATH TPOTPAMMY € YIE€TOM 0COOEHHOCTEN T[eIeBOM
ApPXUTEKTYPHI.

TpeboBanust K MPOrpaMMHBIM MPOAYKTaM M K CPOKaM WX Pa3pabOTKH POCIIH
(uem ObicTpee Gyjer HalMcaHa IPOrpaMMa, TeM JIy4YIle), TI09TOMY HOSIBHJIUCH
SI3BIKW TTPOTPAMMUPOBAHUS BBICOKOTO YPOBHS. S13BIK BBICOKOTO YPOBHS MO3BO-
JISIET TCATh TIPOrPAMMBbI, He 3a[yMbIBasICh 00 apXUTEKTYPE BaIllero Mporeccopa.
Hert, 910 He 03HaYaeT, 4TO Ha JTIOOOM SI3BIKE BHICOKOTO YPOBHST MOKHO HAITUCATD
POrpaMMy, KOTOpPasi B UTOTE CTAaHET PaboTaTh Ha TPOIeccope ¢ JT0OON apXu-
tekTypoit. [IpocTo mpyu HanmMcaHUUW TIPOTPAMMBI 3HATH APXUTEKTYPY TIPOIIECCO-
pa coBceM He 06s13aresibHo. Bor utiere mpocto A = B + C u He 3a[yMbIBaeTeCh,
B KaKOM M3 perucTpoB (MU B KaKOU suelike ollepaTUBHON NaMATH) ceifyac Xpa-
HATCS 3HAYEHW, TpucBOeHHbIe IepeMeHHBIM B u C. BoI Takske He 3amymbiBae-
TeCh, Ky/aa OyIeT TIOMeIeHo 3HaYeHne nepeMeHHoit A. Bl mpocTo 3HaeTe, 4TO K
HEMY MOKHO 00paTuThest 1o uMeHu A. [TepBbIM SI3BIKOM BBICOKOTO YPOBHST CTaJI
FORTRAN (FORmula TRANSslator).

Caemyronuii mar - aTo NosIBIE€HIE CTPYKTYPHOTO TIporpaMMupoBanust. /leno B
TOM, YTO ITPOTPAMMBI Ha SI3bIKE BBICOKOTO YPOBHSI OYEHDb OBICTPO CTAJIHM PACTH B
pazMepax, 4To C/IeJaio UX HeduTabeNbHbIMU 13-32 OTCYTCTBUST KaKOH-HUOY b
YEeTKOW CTPYKTYPBI caMol porpaMMbl. CTPYKTYpHOE TIPOTPAMMUPOBAHUE MO
pazymMmeBaeT HaJMUNe CTPYKTYPBI TIPOrPAMMBI U ITPOTPAMMHBIX OJIOKOB, a TaKkKe
OTKa3 OT MHCTPYKIWii 6e3ycaoBHoro mepexona (GOTO, JMP).

[Tocsie BBIEIEHUST CTPYKTYPbI IPOTPAMMBbI ITOSIBUJIACH HEOOXOAUMOCTh B CO3-
JIAHUU TOIIIPOTPAMM, KOTOPbBIE CYIIIECTBEHHO COKPAIIaIn Ko/ porpaMmmbl. Ha-
MHOTO TIPOIIe O/INH Pa3 HAMMMCATh KOJ[ BBIYUCIECHUS KaKoi-TO (popMyJIbl 1 0hop-
MUTD €T0 B BUJie Nporeaypsl ((yHKIUK) - 3aTeM /it Bbrurcyenus 10 pesysibra-
TOB 110 9T0i1 (hopMy.ie Hy:KHO Gyaer 10 pa3 BbI3BaTh POLEAYPY, @ HE HOBTOPIThH
10 pa3 oxuH u TOT Ke KoA. HoBbIl Kjlacc TporpaMMHUPOBAaHUS CTaJl Ha3bIBATh-
Cs IPOTIETY PHBIM.

Co BpemMeHeM TpoTie/lypHOe TTPOTPAMMHUPOBAHNE TIOCTUTJIA TA XK€ YYacTh, 9TO U
CTPYKTYPHOE TIPOrPaMMHUPOBAHUE - POTPAMMBbI CTaJN HACTOJIBKO GOJIBITUMH,
41O UX OBLIO HeyH06HO unTaTh. HyskeH GbLI HOBBIN TOAXOA K MPOrPaMMUPO-
BaHu0. TakUM cTaso 00BEKTHO-OPHUEHTHPOBAHHOE TIPOrpaMMUpoBaHue (Janee

OOT).



C# Ha npumepax

OOII 6asupyercst Ha TpeX OCHOBHBIX MPHHIIUIIAX - WHKAIICYJISIIHS, TIOJTUMOP-
(busm, nacaenosanue. Pazbepemcst, 4T0 €CTh 4TO.

C 1OMOIIIBIO MHKATICYJISIIH BbI MOKeTe 0ObeIMHUTD BOEIMHO JaHHble U 00pa-
GaTHIBAIONHIT X KOJ. VIHKANCYISANUST 3alUIaeT 1 KO, U JaHHble OT BMEIIa-
TesbcTBa u3BHe. bazosbiM nousituem B OOII siBisiercst kimace. Ipybo roBops,
KJIACC - ATO CBOEOOPA3HBIIl TUII TEPEMEHHON. DK3EeMILISIP Kaacca (TlepeMeHHast
THIA KJTAacC) Ha3bIBaeTCst 00bEKTOM. B ¢BOIO ouepe/ib, 0OBEKT - 3TO COBOKYTI-
HOCTb JaHHBIX (CBOWCTB) U (DyHKIMIA (METOMOB) st MX 06pabOTKH. [laHHbIE 1
MeTO/1bI 00PABOTKU HA3BIBAIOTCS YJIEHAMH KJIAcca.

[Tosyuaercest, 4YTo OOBEKT - HTO PE3YJIBTAT MHKAIICYJISIUU, TIOCKOJIbKY OH BKJIIO-
vaeT B cebst M JaHHbIE, U KO X 00paboTku. YyTh Jajibiie Bbl IIOHMETE, KaK 3TO
paboTaet, MoKa MPeCTaBbTe, YTO OOBEKT - ITO HAAKUIT PIOK3aK, COOPAHHDII 0
MPUHITAITY “BCe CBOE HOIITY ¢ co60ii”.

YeHsl Kjacca MOIyT OBITD OTKPBITBIMU WJIN 3aKPbITBIMU. OTKprTbIe YJICHbI
KJjlaCcCa JOCTYIIHbI AJIA APYTrux yacrtein IIpOrpaMMbl, KOTOPbIC€ HE ABJIAIOTCA 4Ya-
CTbIO O6'beKTa. BaKprTI)Ie YJIEHBI JIOCTYITHbI TOJIBKO METOJaM CaMOT'O O6T)€KTa.

Teneps moroBopuM o mosmmopdusme. Ecan BeI mporpaMmMupoBay Ha s3bike C
(ma obbruriom C, e C++), To HaBepHsika 3HakoMbI ¢ hyrkimsimu abs(), fabs(),
labs(). Bce oHM BBIYMCIASAIOT aOCOMIOTHOE 3HAYECHHE YMCIIA, HO Kaskaast U3 (DyHK-
Ui UCITOJIb3YeTCs ISt CBOero Tuia AaHHbix. Ecan 661 C moamepsKuBast moim-
MOphU3M, TO MOKHO GbIIIO ObI co31aTh OHY (hyHKIHIO abs(), HO OOBSIBUTH ee
TPUIK/IBI - JIJIST KasKIOTO THIIA JaHHBIX, 2 KOMITUJISTOP ObI ysKe caM BhIOMpaJl Hy K-
HBIM BapuaHT (OYHKITNHU, B 3aBUCUMOCTH OT TIEPEJIAHHOTO eli TUTa JaHHBIX. J{aH-
Hasd MpaKTUKa HasbiBaeTcs mepesarpy3koii ¢pyakiuil. [lepesarpyska dynkiimit
CYIIECTBEHHO 06JIeryaeT TPy L MPOTPaMMHUCTA - BAM HYKHO TIOMHUTD B HECKOJIb-
KO pa3 MeHbIIe Ha3BaHU{ HYHKIIUH /719 HATUCAHUS TPOTPAMMBI.

[TosmMophu3M TT03BOJISIET HAM MaHUITYJIMPOBATh ¢ OOBEKTAMU ITyTEM CO31aHUs
CcTaHAapPTHOTO MHTepdetica 1T CXOKUX JEeHCTBUI.

Ocrasioch MOroBOpuTh 0 HacsregroBanuu. C MOMOIIBIO HACTEAOBAHUST OJIUH 00b-
€KT MOJKET TPUOOPETATh CBOMCTBA JAPYTOro 00beKTa. 3aMeThTe, HaCIe[0BAHME -
3TO He KonupoBaHue 0obekTa. [Ipr KOMUPOBAHUU CO3/IAETCsI TOUHAST KOTIHSI 00'b-
€KTa, a TIPU HACJEeJOBAHUU 3TA KOMUS AOTIOTHIETCS YHUKATbHBIMU CBOHCTBAMHA
(HoBBIMU usieHamK). HacsiesoBanue MOKHO CPAaBHUTH C POKAEHHEM pebeHKa,
KOTJ/Ia HOBBII UeJIOBEK HAacTeqyeT “CBOMCTBA” CBOMX POAUTEJEH, HO B TO XK€ Bpe-
MsI He SIBJISIETCST TOYHOU KOTHEH 0JIHOTO U3 POAUTETEN.
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5.2. Knaccbl h 00beKTbl

5.2.1. YneHsbl Knacca

Urak, y Bac yxe ectb npescraBaenne o Tom, uto takoe OOII, kmace u 00bexT.
Ternepb HacTaIO BpeMs MOrOBOPHUTH O KJaccax moapobHee. Kiace MOKHO cum-
Tarh MabJIOHOM, TI0 KOTOPOMY ofipe/esieTcst popMa o6bekTa. B aTom 1mabimoHe
YKa3bIBAIOTCST IaHHbIE U KO, KOTOPbIii OyeT paboTaTh ¢ 9TUMMU JaHHBIMU - TTOJIST
u merobl. B C# ucnonbayercst crerudukaius Kiaacca st HOCTPOEHHsT 00b-
€KTOB, KOTOPbIE SIBJISIOTCS 9K3eMILISIpaMu Kjiacca (06 9TOM yiKe TOBOPUIIOCH B
TIePBOM pasjiesie 3TOU TJIaBHhl).

CJrieoBaTeIbHO, KJIACC SIBJSIETCS] CXEMATHYECKUM OTIMCAHUEM CITOCO6a TTOCTPO-
exnst o0bekTa. [Ipu 9TOM HY;KHO TIOMHUTB, YTO KJIACC SIBJISIETCST JIOTHYECKO# ab-
crpakieii. Gusmyeckoe MpeacTaBiIeHe Kiacca MOSIBUTCS B ONEPATUBHON T1a-
MSITH JIMIITb TIOCJIE CO3aHusT 00bEKTA ITOTO KJIacca.

IIpu ompesiesiennu Kjacca HyKHO OTIPEIETNUTh JAHHBIE U KO/, KOTOPbIA OyeT
paboTath ¢ ITUMHU JaHHBIMU. ECTh 1 caMble TIPOCTBIE KITACChI, KOTOPBIE COEePKAT
TOJIBKO KO (MJIU TOJIBKO fantbie). OHAKO OOJIbINAs YaCTh HACTOSIINX KJIACCOB
COJIEPKUT M TO, U IPYTOE.

Jlannple comep:kaTcsa B 4jeHaX JAHHBIX, a KO - B QYHKIUAX-UTeHaX (3TO He
TobKO MeTozbl!). B si3pike C# mpeaycMOTpeHO HECKOJIBKO BUIOB YJIEHOB JaH-
HBIX U QYHKIMIT yieHoB. Bee wiensl MoryT ObiTh myGanunbivMu (public) mim
npuBaTHbiME (private). /laHHble-uieHbl MOTYT OBITH cTaTudeckKuMmu (static).
YJteH Ksiacca siBJISIETCS YIEHOM 9K3EMILISIPa, €CJIU TOJABKO OH He 00bsIBJIEH SIBHO
kak static. Ecu BbI He 3HaeTe, 4T0 Takoe private, public u static, 06 5ToM MbI 110-
TOBOPUM TT037Ke, KOT/Ia IPUIET BpeMs.

PaCCMOTpI/IM YJIEHbI JaHHbIX:
° ITosa - m0bbie II€epeMEHHbIE, CBA3aHHbIE C KJIaCCOM.

*  KoHcTaHTBI - aCCOMUUPYIOTCS € KJIACCOM, Kak U 110J1s1. KoHcTaHTa 00bsiB-
JIIETCST € TIOMOIIIBIO KJTI0UEBOTO cJioBa const. Ecsin koHcTanTa 06bsiBIeHa
ny6simaHoi (public), To oHa cTaHOBUTCS OCTYITHOW M3BHE KJIacca.

° CoObITHA - YJIeHBI KJiaccCa, ITO3BOJIAIOIINE 0OBEKTEI YBEAOMJIATH BbI3bI-
BaIOH.II/Iﬁ KO/l O TOM, 4TO IIPOMU30IIJIO KaKO€-TO CO6BITI/I€‘, Halrpumep, u3-
MEHUJIOCH CBOMCTBO KJIacca WJIN IIPOU3O0IIJIO BSaI/IMO[[ePJICTBHB C I10JIb30O-
BaTeJIEM.

ODyHKIUU-YIEHBI - 9TO YJIEHBI, TPeTHA3HAUYEHHBIE JIJIST MAHUITYJTUPOBAHMS JIaH-
HbeIMU Kacca. B C# noanep:xuBatoTcs ciaeayoniue GyHKITUU-YIEHBL:
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Mertozapt (method) - GyHKINHM, cBSA3aHHBIE ¢ OMPEAETEHHBIM KIACCOM.
Kak v 4jieHbl JaHHBIX, OHU SBJISIOTCA YieHaMu aK3eMILispa. OHU MOTyT
OBITH OODBABJIEHBI CTATUYECKUMHU C IIOMOIIBIO MoauduKaropa static.

CaoiicTBa (property) - IpeacTaB/IsIioT cOO0I HaOOPBI (DYHKIHIT, KOTOPBIE
MOTYT OBITh JIOCTYITHBI TAK JK€, KaK 1 00TIeIOCTYITHbIE T0JIs1 Kiaacca. B C#
WCTIONB3YeTCS CIEeINANbHBIN CHHTaKCHC M peasusanun urenns (Get)
u 3anucu (Set) CBONCTB /IJIs1 KIACCOB, MTOATOMY ITUCATH COOCTBEHHBIE Me-
TOZBI ¢ UMeHaMH, HaunHatomumucs Ha Set u Get, He moHagobuTcs.

KounctpykToper (constructor) - ¢GyHKIUU, BBI3BIBa€Mble aBTOMaTHUYe-
CKU MPY HHHUIIHATU3ann 00bekTa. VIMeHa KOHCTPYKTOPOB COBIIAIAIOT C
MMEHAMU KJIACCOB, KOTOPBIM OHY IPUHAIEKAT. KOHCTPYKTOPBI He MMe-
0T THIIA BO3BPaTa U 0OBIYHO UCTIOJIB3YIOTCS Uit MHUITMATU3AIIH TTOJIEH.

Ounasmsaropsi (finalizer) - BeibiBatorest, korma cpena CLR perraet, uro
00beKT GoJibliie He Hy KeH. B Ipyrux s3bikax MporpaMMUPOBaHis (prHa-
JIN3ATOPbI Ha3bIBAIOTCS AECTPYKTOPAMU. VIMEIOT TO JKe MMsI, UTO ¥ KJIACC,
HO C TIPEIIECTBYIONIM CHMBOJIOM THJIb/IBL.

Ornepatopsl (operator) - UCTIOIb3YIOTCS [IJIS Iepe3arpy3KH MPOCTEHTITNX
netictBuit Bpose + u -. B C# M0XHO yKa3aTh, Kak 9TH IPOCTEUIITHE OTIe-
paru OyyT paboTaTh ¢ MOJIb30BaTEABCKUME KJIaccaMi. Takoe siBieHme
Ha3bIBAETCS TIeperpy3ka omepannu U Mojiep:KuBaeTcs He ToJbKOo B C, HO
U B IPYTHX SA3bIKax mporpammupoBanus (C++, Java, PHP u T.1.).

Wugexcaropsl (indexer) - mcronb3yercs A UHAEKCUPOBAHUS 0OBEK-
TOB.

5.2.2. KimouyeBoe cnoBo class

Jlist 0ObsIBIICHUST KJTacca UCIOJb3yeTcsl KiodeBoe cioBo class. Obmast hopma
ATOTO OIEPATOPA BBITJISIUT TAK:

class mMma_kjacca {
// OObaBJIeHME [EePEMEHHHX 3K3eMIISapa.
access type varl;
access type var2;
/.

access type varN;

// OBBsaBIEHME MEeTOIOB.
access return_ type methodl ([args]) {

}

// mTeyo meToma

access return type method2 ([args]) {

// Teyo MeTona
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//.
access return_ type methodN([args]) {
// Teyo MeTomna

CHauvasa oObBIAIOTCA IIepeMeHHble aKk3eMmiLisapa varl..varN. Cruenudukatop
access 3aj1aeT TUII ocTya, HarpuMep, public. [Tocse atoro Mmoaudukaropa yka-
3bIBAETCS TUII TIEPEMEHHOI, a IIOTOM €€ UMSI.

[Tpu oObsIBIEHNM METO/A YKas3bIBaeTCsl crienudukaTop gocTymna (access), THIT
BO3BpalllaeMoro 3HaueHus (return_type) u HazBaHue MeTo/a. B ckobkax - Heo-
Gst3aTeJIbHBII CIIMCOK TTapaMeTpoB (args).

CrnermuduraTop AOCTyIa ompenedeT MOPSI0K AOCTyTa K WieHy Kiacca. Uimen
KJ1acca MOKeT ObITh mpuBaTHBIM (private) u my6smunbiM (public). ITpuBaTHbIE
YJIEHbI IOCTYITHBI TOJIBKO B IIPE/IEJIax KJiacca, a myOJndHbIe JOCTYITHBI U3 APYTHX
KJIACCOB. YKa3blBaTh crienudukaTop aoctyna HeobsizateabHo. Eciim oH He yka-
3aH, TO YJIEH CINTAETCS TPUBATHBIM.

Terneps mpuIIIo BpeMst pa3padoTaTh HAII IEPBBI KJacc. BMecTo mpoctoro kiac-
ca, BeiBoOzistniero uto-to Bpoe Hello, world! ceituac mbr pazpabGoraem Kiacc, Bbi-
BoIsTIN T nHpOpMaInio o cucreme (JucT. 5.1).

Jiuctuur 5.1. Mpumep knacca, BbiBOASILLLETO MHOPMALMIO O CUCTEME

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace ConsoleApplicationl

{

class Program

{

class SysInfo

{
public string win, net, cpu;
public string hostname, username;

public SysInfo()

{
net = Environment.Version.ToString();
win = Environment.OSVersion.ToString() ;
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cpu = Environment.ProcessorCount.ToString() ;
hostname = Environment.MachineName.ToString();
username = Environment.UserName.ToString() ;

static void Main(string[] args)

{
string p;

SysInfo info = new SysInfo();

if (args.Length > 0) p = args[0];
else p = "null";

switch (p) |
case "cpu":
Console.WriteLine ("CPU count: {0}", info.cpu):;
break;
case "win":
Console.WriteLine ("Windows Version: {0}", info.win);
break;
case "net":
Console.WriteLine (".NET Version: {0}!", info.net);
break;
case "host":
Console.WriteLine ("Hostname: {0}", info.hostname) ;
break;
case "user":
Console.WritelLine ("Username: {0}", info.username);
break;
default:
Console.WriteLine ("Usage: sysinfo <cpu|win|net |host|user>");
break;

}
Teneps pasbepemcst, 4to ectb yto. CHavana B Metoze Main() onpezessiorcs ise

nepemennbie. IlepBast - 9T0 CTPOKOBast MepeMeHHast P, Mbl €€ MCIOJIb3yeM /st
obsieryenus paboThI € HapaMeTpaMu IIPorpaMMbl. B ipuHIuie, MOKHO OBLIO Obl
oboiitrck u 6e3 Hee. [Tepemennast info - 310 sK3emiuIsip Kracca SysInfo().

[TocmoTpum Ha cam kiace. Knace comep:RuT caemyiomme moJs:

public string win, net, cpu;
public string hostname, username; ®
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[Toste win 6yzet comepskarb Bepeuio OC, net - Bepcuto NET, CPU - kosue-
CTBO TIPOIIECCOPOB (sizep mpoiieccopoB), hostname - nMs y3i1a, a username - UMt
noJb3oBatesist. Bee mosist myGsimdHbie, TO €CTh K HUM MOKHO OyzeT o0paliaThCst
3a TIpefieJlaMM KJIacca, 4To MBI 1 OyieM fieiaTh B HaIllel IporpaMMe.

KoncTpykrop knacca (ero nMsi COBIAIaeT C IMEHEM KJIacca), UCTIOJIb3Ys KJIacc
Environment, mosydaet goctyt K utdopmarmu o cucteme. O6pature BHUMA-
HI€e, TOCKOJIbKY KasKiI0€e TI0JIe 9TOTO KJIacca sIBJISIeTCs1 0OEKTOM, TO JIJIst TPe0d-
pPa3oBaHUA €T0 B CTPOKY, MBI TOJLKHBI UCIOb3oBaTh MeToa ToString(). Ilocme
TOTO, KaK KOHCTPYKTOP 3aMOJHUAT WH(OpPMAIMEH 101, OHU CTaHYT TOCTYITHBI
LTSI KCTIOJIb30BAHUS B HAIIIEl TPOTPaMMe.

[anee Mbl aHaIM3UpyeM IepeflaHHble IIporpaMMe IapaMmeTpsl. B 3aBucumocTu
OT IIepeZIaHHOr0 ITapaMeTpa Mbl UJIM BBIBOJAMM COOTBETCTBYIOIIIEE I10JIe Kjacca
WJTH BBIBOJIMM MH(OPMAITHIo 00 HCTIOIB30BaHUN TIPOrpaMMBL. [Iporpamma B sieii-
cTBUM M300paskeHa Ha puc. 5.1.

[&] CAWindows\system32\cmd.exe
rs\den\Documer ual Studio 2@15\Projects\ConsoleApplicationi\ConsoleApplicationi\bin\Debug
/fersion: 4.0.36319.42000
isual Studio 2015\Projects\ConsoleApplicationi\ConsoleApplication1\bin\Debug
ft Windows NT 6.2.9200.0

ual Studio 2815\Projects\ConsoleApplicationl\ConsoleApplication1\bin\Debug

sual Studic 2815\Projects\ConsoleApplicationi\ConsoleApplicationi\bin\Debug
h

.8
Hostname: DESKTOP-JSPND33J

ual Studio 2815\Projects\ConsoleApplicationl\ConsoleApplication1\bin\Debug

\Visual Studio 2815\Projects\ConsoleApplication1\ConsoleApplicationi\bin\De
nfo <cpu|win|net|host|user>

C:\Users\den\Documents\Visual Studic 2815\Projects\ConsoleApplicationi\ConsoleApplicationi\bin\Debug

Puc. 5.1. Nporpamma B aenictenmn

5.2.3. Knacc System.Object

B si3pike C# nmeercst crienrasibHblil kiaace System.Object (uiu mpocto object),
SIBJISTIOTIIACST 0A30BBIM KJIACCOM JIJIST BCEX OCTAJbHBIX KJIACCOB U TUIIOB, B TOM
YyCJie TUTIOB 3HAYEHUIL. JTO 03HAYAET, YTO BCE OCTAJIbHBIE KJIACCHI M THUIIBI SIB-
JITIOTCST TIPOM3BOAHBIMIE OT Object, cire10BaTeIbHO, TOKE SIBJISIOTCS OOBEKTAMI.
Bce B C# - 1eJble unciia, CTPOKH, MACCUBBI U JIPYTHE TUIIBI - SIBJISIETCST 0ObEKTA-
M.



C# Ha npumepax

Ha nmpaxTtuke 310 03Ha4aeT TO, YTO IOMUMO OTIpe/ieIseMbIX BAaMU METO/IOB U T10-
JIell, CO3[[aHHbIe BaMU KJIACCHI TIOJIEPKUBAIOT MHOKECTBO OBIIEAOCTYITHBIX U
3alUIIEHHBIX METOIOB-YJIEHOB, OIpeneseHHbIX B Kiaacce System.Object (Tabur.

5.1).
Tabuura 5.1. Metozsr knacca System.Object()

MeTop, OnucaHue

BosBpallaetr CUMBOJIbHYIO CTPOKY, COAEpXallylo onuvcaHue
0o6bekTa, AN KOTOPOro OH Bbi3biBaeTcs. C 3TUM MeTonooM
Mbl YK€ 3HaKOMbl 13 npeablaywero pasgena. Takke MeToq
ToString() aBTOMaTU4YECKM BbI3BIBAETCH MPW BbIBOAE COAEP-
Xunmoro obbekta ¢ nomoubto metopa Write()/WriteLine(). B
CBOEM KJ1acCe Bbl MOXeTe Nnepeonpenenmtb 3ToT MeTos, 4To-
Obl cO30aHHble BaMU 00beKTbl MO ObITb KOPPEKTHO NpPeob-
pa3oBaHbl B CTPOKY.

ToString ()

Mcnonb3dyeTtcs npu noMeLeHnn o0bekTa B CTPYKTYPY AAHHbIX
- KapTy (map), KkoTopas Takke Ha3blBAeTCH X3Ll-Tabnuuen.
Vicnonb3dyeTtcsa knaccamu, KOTopble MaHUMYANPYIOT KapTamu.
Ecnn Bbl XenaeTe UCnosab30BaTh CBOM KNAacC B TAKOM KOHTEK-
GetHashCode () CcTe, TO Bbl AOJIXHbI nepeonpeaenntb meTton GetHashCode().
OpHaKko 3TO HYXXHO A0BOJIbHO peako, ecnv BamM Korga-To v no-
HapobuTCA NCNONBL30BaTh 3TOT METOS,, NOAPOOHOCTY Bbl CMO-
XeTe y3HaTb B AokymMmeHTauum no .NET, NOCKOsbky CyLLecTBy-
0T CTpOrve TpeboBaHns Nepesarpyskn aToro MeToaa.

MeTtoa Equals(object) onpeaensiet, ccblnaetca M Bbi3blBa-
oW 0OBbEKT Ha TOT Xe caMblii 0OBLEKT, HTO U 0ObEKT, yKa-
3bIBAEMbIN B KQYECTBE apryMeHTa aToro metoga. To ecTb OH
npoBepsieT, aBAsloTCa N1 06a o6bekTa ognHakoBbIMKU. MeTon,
BO3BpaLlaeT true, ecnn cpaBHUBAEMble 0OLEKTbI OAMHAKO-
Bble, B MPOTUBHOM cryyae - false.

Equals ()

flBnseTcs AeCTPYKTOPOM U BbI3bIBAETCS NMPU OYNCTKE PECYp-
COB, 3aHATbIX 0OBEKTOM. 10 yMOYaHMIO 3TOT METOA, HUYErO
He genaet. MNepeonpenenaTe 3TOT METOL HYXHO, ECNU Balll
0ObEKT BNlAAEEeT HEYNpPaB/iieMbIMU PECYPCaMU, KOTOPbLIE HYX-
HO 0cBOGOAUTL MPU €ro YHUYTOXEeHUN. Bo Bcex ocTasibHbIX
cllyyasx nepeonpenensite 3T0T METOL HE HYXHO.

Finalize ()

BosBpallaeT ak3eMnnsp knacca, yHacnenoBaHHbI oT System.
GetType () Type. MoxeT npenocTaBuTb 60MbLLOK 06beM MHGOPMaLIUKN O
Knacce, B TOM uyncne 6a30Bblii TUM, METOAbI, NOAS U T.4,

Clone () Co3paeTt konuio 06bEeKTa M BO3BPALLAET CChIIKY HA 3Ty KOMMIO.
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5.2.4. KOHCTPYKTOPDI

C KOHCTPYKTOPOM MBI YK€ 3HAKOMBI, TOCKOJbKY HEAABHO PEaTN30BANIN KOH-
cTpyKTop 11 Kiaacca SysInfo. OcHoBHas 3afaya KOHCTPYKTOPA - MHIIHATA3H-
poBaTh OOBEKT MPH €ro co3panuu. Harr KOHCTPYKTOP 3a10/IHsLT 1101t HH(pOpMa-
1Mel, MoJy4yeHHol oT kjaacca Environment.

C TOUYKM 3peHus1 CUHTAKCHCa OTpe/leJieHne KOHCTPYKTOpa TO00HO OTpeeie-
HUIO METO/a, HO Y KOHCTPYKTOPOB HeT BozBpairaemoro tuma. Ob6mas hopma
oTipeiesieHnst KOHCTPYKTOPOB IPUBE/IEHA HUXKeE:

access mMa_kjacca (args) |
// Teyo KOHCTPYyKTOpa

}

Crnenudurarop gocryia (access) 00bIYHO yKaszbiBaeTcs public, OCKOJIbKY KOH-
CTPYKTOPBI 3a4aCTyI0 BBI3BIBAIOTCS B KJACCE, a BOT CIIMCOK ITapaMeTpoB args
MOKET ObITh KaK ITyCTBIM, TaK U COCTOSIIUM M3 OJHOTO MJM HECKOJbKUX Ia-
pameTrpoB. VIMst KOHCTPYKTOPa, Kak y:ke ObLIO OTMEYEHO, JOJIKHO COBIIAIAaTh C
UMeHeM KJiacca.

Kaxknprit knace B8 C# 1m0 yMOTIaHUIO OCHAIIAETCS KOHCTPYKTOPOM, KOTOPBIN BB
TIPU KeJTAHWHT MOSKETE MEePEOTIPEIeIUTh, YTO MBI U CZIeJIaiU B HAIIEM KJjacca (CM.
guct. 5.1).

KoHCTPYKTOD Takke MOKET TIPUHUMATh OJUH WM HECKOJIbKO TTapamMeTpoB. B
KOHCTPYKTOP TapaMeTPhl MePeNaioTCsl TAKUM ke 00pa3oM, Kak u B MeTo. [liist
3TOTO I0OCTATOYHO OOBSBUTH UX B CKOOKAX TOCJIE IMEHU KOHCTPYKTOPA.

B suctunre 5.2 IpuBOAUTCS TIPUMED OMpeieIeHIsT KOHCTPYKTOPa KJacca ¢ Tma-
paMeTpamMu.

Jlucturr 5.2. KoHcTpykTOp Knacca ¢ napameTpaMu

class Human
{
public string Name;
public byte Age;
// YcTaHaBIMBaEeM MNapaMeTpH
public Human (string n, byte a)
{
Name = n;
Age = a;
}
public void GetInfol()
{
Console.WriteLine ("Name: {0}\nAge: {1}", Name, Age);
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}

B Hamiem kisacce ectb jiBa moJisi, kKoncrpykrop u meron GetInfo(). ITapamerpnbr
KOHCTPYKTOPY TI€PEAIOTCS TIPU CO3IAaHIN 00bEKTa:

Human John = new Human ("John", 33);
John.GetInfo();

5.2.5. [lecTpyKTOpbI

O6paTI/IT€‘ BHHMMaHHE, KaK CO3/1a€TCA HOBBII OOBEKT. Hepea YKa3aHUEM HUMEHU
Bbl YKa3bIBa€TE€ OII€PATOp NEW, KOTOprfI BbIZICJIAET ONEPATUBHYIO IMMaMATH [IJIS1
CO3/1aBaeMoro o0ObeKTa.

[TonstHoE Z1€J10, 9TO oll€paTrBHaA MMaMATb - HE PE3MHOBA, II09TOMY CBO6OJIH3.$I
TMaMATHb paHO WJIN ITO3AHO 3aKOHYUTCA.

VIMEHHO 103TOMY OZHOW U3 IJIaBHBIX (DYHKIMIA JHOOOH CXeMbl AUHAMUYECKO-
IO pacipeeseHns aMATH SBJISIeTCsl 0CBOOOKIeHUE TTaMATH OT HEUCIIOJIb3ye-
MbBIX 0OBEKTOB, YTOOBI CEIATh €€ JOCTYIMHON /ISt TIOCJAEYIOIIErO BbIIeICHUS
(allocation).

B HekoTopbix si3bikax (Hanpumep, B C++) 0cBOOOKIEHUHN BbIJIEJECHHON paHe Ta-
MSTH ocymiecTBisieTcss Bpyunyio. Hanpumep, B C++ 17151 3TOTO MCHIOJNB3YETCS
onepatop delete. Ho 8 C# (1 He Tosibko B C#, B PHP Toske) ucnonbayercst mpo-
1iecc, Ha3BaHHBIN cOOPKOIT Mycopa.

Baarogapst aBromarudeckoii “cbopke mycopa” B C# mamsaTh 0CBOGOKIAETCS
OT JIUITHUX 00beKTOB. JIaHHbIIA IPOIECC TPOUCXOIUT HE3AMETHO U €3 BCSAKO-
ro BMENIATeIbCTBA CO CTOPOHBI IIPOrpaMMKCTa. EC/IU cChlIKM Ha 0OBEKT OTCYT-
CTBYIOT, TO Takou O6T>€KT CYUTAETCA HEHY/KHbIM, 1 3aHUMaeMasd UM IaMATb B
urore ocBoboxaaercs. B urore ocBoGOKIEHHAS TAMATh MOKET UCIOJIb30BaTh-
1 ISt IPYTUX OOBEKTOB.

IIporiecc “c60pku Mycopa” IPOUCXOIUT MOJHOCTHIO B aBBTOMATHYECKOM PEKIME
1 HeJIb3s1 3apaHee 3HATh WJIH TIPE/ITOJIOKUTh, KOT/Ia OH IIPOU30Ii/IeT.

B C# nporpaMMuCT MOKET OIPEEIUTh METOJI, KOTOPBIiA OY/IeT BHI3bIBATHCSI HE-
MOCPEJICTBEHHO TIepe/l OKOHYATEbHBIM YHUYTOKeHHEM o0bekTa. Takoil MeToj
Ha3bIBAETCS JIECTPYKTOPOM UM FapaHTUPYET YeTKOE OKOHYAHKME BPEMEHU JKU3HU
oObeKTa.

CuHTaKcuc orpeiesieHus IeCTPyKTOPa TaKoH e, KaK ¥ KOHCTPYKTOPA, HO Mepe]]
MIMEHEM KJlacca YKa3bIBaeTCs ~:

access ~mMAa_kjacca (args) {
// Teyo KOHCTPYKTOpa
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ITpumep mecTpyKTOpa MPUBE/EH B IUCTHHTE 5.3.

Jlnctunr 5.3. NMpumep onpepeneHus AecTpykTopa

class Human

{
public string Name;
public byte Age;

// YcTaHaBJIMBaeM MapameTpH
public Human (string n, byte a)

{
Name = n;
Age = a;

public ~Human ()

{
Console.WriteLine ("Object was destroyed");

}

public void GetInfol()

{
Console.WriteLine ("Name: {0}\nAge: {1}", Name, Age);

OOBIYHO IECTPYKTOPBHI HE HY’KHBI, IIOCKOJIbKY BCE NCTIOIb3yeMbIe 00BEKTOM pe-
CYPCHI aBTOMATHYECKH OCBOOOJKAAIOTCS TP ero yHu4ToxkeHnuu. Ho mpu sxena-
HUW BBl MOKETE OCBOOOUTD PECYPCHI IBHO, HAITPUMED, 3aKPHITh UCIIOJIb3y€eMble
(haitspl u ceTeBble coelHEHMSI.

5.2.6. O6pawaemcs camm Kk cebe. CnyxebHoe cnoso this

B C# ectb kiioueBoe ¢JioBo this, obecreumnBaioiiee JOCTYI K TEKYIEMY 9K3eM-
wIsapy KJjacca. J[aHHoe KJo4eBOe CJIOBO MCIOJBb3YeTCsl JUISL Pa3pelieHust He-
O/THO3HAYHOCTHU, KOT/IA O/IMH M3 apaMeTPOB Ha3BaH TaK JKe, KaK MOJie TaHHbIX.
KoneuHo, 4T06bI TaKoil HEOJAHO3HAYHOCTU He ObLIO, JIydllle TPUAEPKUBATHCS
IIpaB1UJI UMEHOBaHUA IIEPEMEHHDBIX, IIapaMETPOB, oJIe u T.A.

Jlyuiiie Bcero mpoeMoHCTPUPOBATh IIPUMEHEHKE KJII0UEBOTo cJioBa this Ha mpu-
Mepe, TIPUBEJIEHHOM B JINCTUHTE 5.4.

Jluctuur 5.4. Ucnonb3oBaHue Knoyesoro cnosa this

class Human
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{
public string Name;
public byte Age;

// YcTaHaBJMBaeM MapameTpH
public Human (string Name, byte Age)
{
// UTo m ueMy npucBamBaeTcd?
// Name = Name;
// Age = Age;
this.Name = Name;
this.Age = Age;
}

}
Bes ucnosnb3oBanus ciryskeGHOTO cyioBa this 610 ObI HETIOHSITHO, YTO U Y€MY
MIPUCBANBAETCSI - TO JI [TApaMeTPy TIPUCBANBAETCST 3HAUEHUE TI0JIsST, TO JIK Ha000-
por:

Name = Name;

Age = Age;

HpI/I HCIIOJIb30BAaHUU KJIIOUYEBOTO CJI0BA this Bce cTaHOBUTCS Ha CBOM MecCTa - TI0-
JIAAM IIPHCBANBAIOTCA 3HAYCHUA ITapaMETPOB:

this.Name = Name;
this.Age = Age;

Vcmosp3oBanue this mo3BosisieT UCOIb30BaTh GoJiee MOHATHBIE HMEHA TTapame-
TPOB MeTOJI0B. PaHee MBI UCIIOMb30BAIN UMEHA MApaMeTPOB N U a, a Telepb B
KOHCTPYKTOPE MbI MOJKEM CMEJIO yKa3biBaTh nMeHa Name u Age 1 He GeCIIOKO-
UTHCS, YTO KOMIIUJISITOP HE TIOMMET, YTO MbI UMEJIN B BULLY.

5.2.7. JocTyn K YyneHam knacca

UYro naer Ham wHKanCysAusa? IIpexae Bcero, oHa CBSI3bIBAET JAHHBIE C KOJIOM.
Ho aro nasnexo He Bce. bararonaps eif, kjacc peiocTaBJisieT Cpe/iCTBa s yIIpaB-
JIEHUsT JIOCTYTIOM K ero wienam. VIMeHHO 00 yIpaBieHnn JOCTYIIOM MbI ceifuac
U TIOTOBOPUM.

ITo cymiecTBy, ecTh /[Ba TUIIA YIEHOB KJacca - mybananbie (public) u mpuBaTHBIX
(private). Tak:ke uX elrle HA3bIBAIOT OTKPBITBIMU U 3aKPBITBIMU. [lOCTYI K OT-
KPbITOMY 4JIEHY BO3MOXKEH M3 KOJIa, CYIECTBYIONIErO 3a MpejiesiaMy Kjaacca. A
BOT JIOCTYTI K TPUBATHOMY YJIEHY BO3MOKEH TOJBKO METOIaM, KOTOPbIE OTIpe/ie-
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JIEHBI B CaMOM KJIaCcCe. HpI/IBaTHbIC YJIEHBbI ITO3BOJIAIOT OPraHmn30BaTh yIipaBJie-
HUE JOCTYIIOM.

Kpome wusBectHbix cnenudukatopos (Moandukaropos) mocrtyma public u
private, B C# nmojep:kuBatoTcs enie asa Moaudukaropa - protected u internal.

Kak yske OBLIO OTMEUEHO, TOCTYT K WIEHY ¢ MOANMUKATOPOM private HEBO3MO-
JKeH U3 ApyTux kiaaccoB. Ecin Mmoandukarop noctyna He yKasaH, TO CIUTACTCS,
YTO WIEH KJIacca SIBJISIeTCs IIPUBATHBIM.

Crerudurarop protected o3HayaeT ueH Kiacca, I0CTYI K KOTOPOMY OTKPBIT B
npezesax vepapxuu kiaacco. CrerdukaTtop internal ncronbsyercss B OCHOB-
HOM JIUIst COOPOK M HAYMHATOIIUM TIPOTPAMMUCTAM OH He HY’KEH.

[Ipumepsr:

public int a; // OTKPHITHI UJIEH

private int b; // BaKpbITEI 4JieH

int c; // BaKPHTBI UJIEH [0 YMOJIUYaHMIO

[Tpu pazpaboTke COOCTBEHHBIX KIACCOB BbI IOJIKHBI TIPUAEPKUBATHCS CJAEILYIO-
IIMX [IPABUJI OTPAHUYEHMS IOCTYIIA:

*  YeHbl, KOTOPBIE BB IJIAHUPYETE UCIIOIb30BATh TOJIBKO B KJIACCE, TOJIK-
HBI OBITh 3aKPBIThIMHE (private).

* Ecin uaMeHeHue ujieHa MpuBeAeT K MOCTEACTBUSM, KOTOPBIE PACIIpo-
CTPAHSAIOTCS 32 TIPEIEsbl 00IACTH JCHCTBUSI CAMOTO YJIeHA, HTOT YJeH
JOJIKEH OBITh 3aKPHITHIM.

*  Mertobl, KOTOPBIE UCTIOIB3YIOTCS /ST TOJTYYEeH s U YCTAHOBKU 3aKPbI-
THIX WIEHOB (TI0JIeiT) IAHHBIX, TOJUKHBI ObITh yOamanbiMu (public).

* Ecam goctym K 4ieHy JOMyCKaeTcs N3 TPOM3BOHBIX KJIACCOB, TO TAaKOH
YJIeH MOKHO OOBSIBUTH KaK 3alluIIeHHbIi (protected).

° Ecau xakoii-To 4jeH MOKeT HaHeCTU Bpen O6’beKTy, €CJin OH 6y]1€T nuc-
TIOJIb30BaTbCA HEIIPABUJIBHO, OH JTOJIKEH OBITD 3aKPbIThIM.

*  Ecuu Her HUKaKKX OCHOBAHUI, YTOOBI Ta WJIM MHAs TIepeMeHHas Kaacca
ObliIa 3aKPBITOM, €€ MOKHO C/IEJIaTh IyOJIUIHON.

5.2.8. Moaudukaropbl napameTpos

Kax yske Ob110 OTMEYEHO, METOJT MOKET BOOOIIlE He COIEePKATh TapaMeTPOB BO-
00111e, @ MOJKET COIEPKATD OJIMH MM HECKOJIBKO MapaMeTpOB. Y KaikK/I0To mapa-
MeTpa MOKeT ObITh CBOW MoauduKaTop (cM. Tabir. 5.2).
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Tabsmna 5.2. MoandukaTopbl mapaMeTpoB METO0B

Moaudukartop
napameTpa

OnucaHune

Ecnn mogudukatop napameTpa He 3adaH, CYMTAETCH, YTO OH
(oTcyTcTBYET) LOMKEH nepegaBaTbCa MO 3HAYEHUMIO, T.€. Bbi3bIBAEMbIV METO.,
LOJIKEH NoJlydaTb KOMMIO UCXOAHBIX AaHHbIX

BbixogHble napamMeTpbl A0JKHbI NPUCBaMBaTLCS Bbl3blBAEMbIM
MeToaoM (1, cnegoBaTenbHO, NepeaaBaTbCcs No cebinke). Ecnm
napamMmeTpam ¢ MoandukaTopom out B BbIabiIBAEMOM METO/E 3Ha-
YeHUs He MPUCBOEHbI, KOMMUAATOP coobLWNT 06 ownbke

out

OTO 3HayeHne MepBOHa4YasbHO MPUCBAMBAETCS BbI3bIBAKOLLUM
KOOOM 1 MNP XeNaHn1u MOXET NOBTOPHO NPUCBaMBaTbCA B Bbl-
3bIBAEMOM MeToAe (MOCKOJbKY AaHHble Takxe rnepenarTcs no
ccbiike). Ecnu napametpam ¢ mogudmkatopom ref B Bbi3biBae-
MOM METO/e 3Ha4YEHUS HE NPUCBOEHbI, KOMMNUAATOP He byaeT re-
HepupoBaTb coobLLeHMe 06 owmbke.

ref

OT0T MoandUKaTop NO3BONAET NepenaBaTb B BUAE OAHOMO J10-
rMyeckoro napameTrpa nepeMeHHoe KOM4eCTBO apryMeHToB. B
KaXXgoM MeToge MOXET NMPUCYTCTBOBATb TOJIbKO OAUNH MO)ZI,I/I(.DVI-
KaTop params 1 OH Jo/mKeH 06a3aTeNnbHO yKasbiBaTbCa nocnemn-
HMM B cCnMcke napamMeTpoB. B peanbHOCTM HeEOBGXOAMMOCTbL B
NCMNOoJ1b30BaHNN MO,EI,I/Id)I/IKaTOpa params BO3HUKaET O4YeHb pen-
KO, HO OH NPUMEHAETCA BO MHOIMX MeTogax BHYTPU 6MbnnoTeK
6a30BbIX KS1aCCOB

params

Haubosee wacto ucrosnbsyercs MopuduraTop ref, mosBossionuii M13MeHsTh
3HaUYeHne TapaMeTpa BHYTPU MeTOfa W TepeaBaTh €ro M0 CChLJIKE B BHI3BIBA-
o1l Metoz. Jlydiie BCero mpoeMOHCTPUPOBATh PabOTy 9TOTO MapameTpa Ha
npumepe (JucT. 5.4).

Jluctunr 5.4. Ucnonb3oBanue mopgudukaropa ref

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

namespace ConsoleApplicationl

{

class Program

{

// MeTom, WM3MEHAKIMI CBOM apTyMeHT
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static void changeNum (ref int n)

{
n = 100;

static void Main ()

{
int x = 0;
Console.WriteLine ("Value of x before calling changeNum: {0}",x);
changeNum (ref x);
Console.WriteLine ("Value of x after calling changeNum: {0}", x);

Console.ReadLine () ;

BroiBoj OymeT TakuM:

Value of x before calling changeNum: 0
Value of x after calling changeNum: 100

Eciu 61 mapamerp 6b11 00bsiBiieH 6Ge3 MoaudukaTopa ref, Metos He cMor Obl 13-
MEHUTH 3HAYeHUe IepeMeHHol X. Takke o6paTuTe BHUMAaHUE, KaK [epeMeHHast
X IIEPEAETCS B CaM METO/.

Moaundukarop napamerpa out moxosx Ha ref, 3a O[HIM UCKITIOUEHIEM: OH CJTYKHUT
TOJIBKO [IJIA Tlepelady 3HAUYEeHU 32 TIpeiesibl MeTona. [loatomy mepemeHHOH, Hic-
MT0JIb3yeMOI B KaUecTBe MapaMeTpa out, He Hy>KHO TPUCBAaUBATh KaKOe-TO 3HaYe-
Hue. Bosee Toro, B MeTO/Ie TapaMeTp Oout CUUTAETCS HEMHUITNATU3UPOBAHHBIM,
T.€. TIPE/ITI0JIATAETCS, YTO Y HETO OTCYTCTBYET NIEPBOHAYAIbHOE 3HAUEHUE.

PaccmoTrpum ipuMep Ucroib3oBanust Moudukaropa out (Juct. 5.5).

Jluctunr 5.5. Mpumep ucnonb3osanns mogudukaropa out

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

namespace ConsoleApplicationl

{

class Program

{
static int test (double a, out double b, out double c)
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int 1 = (int)a;
b = * a;
c=a*a?*a

return i;

static void Main ()
{
int 1i;
double ¢, b, a = 5.5;

i = test(a, out b, out c);

Console.WriteLine ("Original value: {0}\n
Int : {1}\n
a ™ 2: {2}\n
a ”~ 3: {3}\",a,i,b,c);

Console.ReadLine () ;

BoiBO/I TpOrpaMMbl GyIET TAKKUM:

Original value: 5.5
Int : 5

a ~ 2 : 30,25

a ~ 3 : 166,375

Ncnonmp3oBanne moandukaropa out mo3BoJIseT METOLY BO3BPAIATh CPa3y TPH
YuCIIa - JIBa Yepe3 mapaMeTpsl ¢ MOAN(UKATOPOM Out U OJTHO - Yepes return.

Monaudukarop params mO3BOJISIET MIEPEABATH METOLY ITEPEMEHHOE KOJNYECTBO
apTyMEHTOB OJTHOTO TUIIA B BUJIE €IMHCTBEHHOTO JIOTHYECKOTO TTapameTpa. Pac-
CMOTPUM TMIPUMEP UCIIOJIb30BaHUs MoAu(UKaTopa params Ha IIpUMepe Tepeia-
YK MaccuBa B KauecTBe mapamerpa Meroja. Harr merox minElement 6yzer nc-
KaTh MUHUMATbHBIN 9JIEMEHT B MacCHUBE, KOTOPBIN Mepeiad ¢ MOAu(UKATOPOM
params.

Jlucturr 5.6. UcnonbsoBaHue mogudukaropa params

using System;
using System.Collections.Generic;
using System.Ling;
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using System.Text;
namespace ConsoleApplicationl
{
class Program
{
static double minElement (params double[] arr)
{
double min;
// Array is empty?
if (arr.Length == 0)
{
Console.WritelLine ("Empty array!");
return Double.NegativelInfinity;
}
else
{ // Only 1 element in array
if (arr.Length == 1)
{
min = arr[0];
return min;

min = arr[0];
// Searcing for min
for (int j = 1; Jj < arr.Length; j++)
if (arr[j] < min)
min = arr[j];
return min;
}
static void Main ()
{
double result = 0;
double[] arrl = { 5.5, 7.6, 3.3, -11.7};

result = minElement (arrl);
Console.WriteLine ("Min: {0}", result):;

Console.ReadLine () ;

Pesyssratom Oyzet ynciio -11.7, Kak HeCJI0KHO OBITIO IOTAATHCSI.
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5.2.9. HeoOs3aTenbHbie napameTpbl

Hauunnas ¢ Bepcun 4.0 si3bika C#, MosiBUIIMCH HeOOsI3aTe/IbHbIE apIyMEHTBI, T10-
3BOJISIONINE ONIPE/ICIUTH 3HAYEHE TI0 YMOJYAHUIO /1T TapaMeTpa Metoza. Jlan-
HOe 3HayeHue Oy/eT MCIOJb30BAThCS 110 YMOJYAHUIO B TOM CJIydae, eCJIu st
rapaMeTpa He YKa3aH COOTBETCTBYIOIINI apryMeHT TP BBI30Be MeToza. Takue
apryMeHThI JIOBOJIBHO JIABHO CYNIECTBYIOT B JIPYIMX SI3bIKaX MPOrPaMMHUPOBA-
Hus, Ho B C# TOSIBUJINCH TOJIBKO B Bepeuu 4.0.

OcHoBHas 11eJ1b, KOTOPYIO mpecegoBanu paspaborunku C# - Heo6X0AUMOCTD B
yIpoleHnn B3anMoeicTrst ¢ oobekramu COM, MHOTHE U3 KOTOPBIX OBLIH Ha-
IUCAHbI JaBHO U PACCYNTAHBI HA UCIIOJIb30BaHIe HeoOsI3aTeIbHBIX apaMeTPOB.

OHpe[[eJIHIOTCH AaHHbIE ITapaMETPbI TaK:

public int Prod3(int a, int b =1, int c = 1)
{

return a * b * ¢;

}

Hy’KHO OTMETHTB, YTO BCE HEOOsI3aTe/bHbIE aPIyMEHTBI OJKHBI HEITPEMEHHO
yKa3blBaThCsl CIpaBa OT 00si3aTeJbHbIX. Kpome OOBIYHBIX METOIOB, HeoOsi3a-
TeJIbHBIE MTapaMeTPbl MOKHO TIPUMEHSITh B KOHCTPYKTOPAX, MHAEKCATOPax U Jie-
Jierarax.

5.2.10. UmeHOBaHHbIE apryMEeHTbI

Taxke B Bepcuu .NET 4.0 mosiBuach moziepskka Tak Ha3bIBAEMBIX NMEHOBAH-
HbIX aprymerToB (named arguments). OOBIYHO apryMeHTHI TIEPEIAIOTCS B TOM
TTOPS/IKe, KOTOPBIN OJKEH COBIMAAATH C TOPAIKOM YKa3aHUs apryMEHTOB TIpH
00bsIBIIEHII MeTo/1a. BCIIOMHMM Halll KOHCTPYKTOP Kaacca Human:

public Human (string Name, byte Age)
{
this.Name = Name;
this.Age = Age;
}
BrI3bIBaTh €10 MOKHO 6bIJIO TOJIBKO TaK:

Human Den = new Human ("Den", 32);

BroI He MOJKeTe BBI3BATD €r0 TaK:

Human Den = new Human (32, "Den");

MmenoBaHHbIE APTYMEHTDI ITIO3BOJIAIOT YKA3bIBATb ITapaMETPbI B ITPOM3BOJIbHOM
TopAAKeE - B TOM, B KOTOPOM BaM XOY€TCA. K TOMY K€ Bbl 6yz_1eTe TOYHO 3HaAaTb
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YTO U KAaKOMY MapaMeTpy BBl MPUCBAaUBAaeTe, IMOCKOJbKY IIPU Tiepeiade apryMeH-
TOB yKa3bIBaIOTCS UMEHA TMapaMeTpoB. [l ykazaHus aprTyMEeHTOB 110 UMEHU HC-
nonb3yeTrcs hopma:

uMA_TapaMeTpa : 3HadeHHue
[Tpumep:
Human Den = new Human (Age: 32, Name: “Den”);

[Tpu aTOM BHOCUTH U3MEHEHMS B OMUCAHKE CAMOTO MeTojia He Hy»KHO. [IpocTo
YKKUTE KOMITUJISITOPY, KAKOMY MTapaMeTpy, KaKoe 3HaueHIe Bbl llepeiaeTe.

5.2.11. KnioueBoe cnoso static

BhIBatoT cuTyaIrum, Koraa HyKHO OTIPe/IeJUTh YJeH Kaacca, KOTOPbIil OyaeT uc-
MOJTb30BATHCST HE3ABUCHMO OT BCEX OCTAIBHBIX 00BEKTOB ATOTO Kiiacca. Jloctym
K 4JIeHy Kjacca OyeT OCYIIeCTBISATHCS TIOCPEACTBOM 0OBEKTa HTOTO KJIacca, HO
B TO JK€ BpeMsI MOYKHO CO3/[aTh YJIeH KJIacca AJII CAMOCTOSATEIBHOTO IIPUMEHEHU ST
6€3 CChUIKM Ha KOHKPETHbII 9K3eMILISIP 00beKkTa. TAKUMM YJIeHbl Ha3bIBAIOTCS
CTaTUYECKUMU U JIJIT UX ONpeieIeHNS NCIIOTb3YeTCs KIUeBOe CIOBO static.

KrroueBoe c0BO static MOKHO MCIIOTB30BATh, KaK 71 TIEPEMEHHBIX, TaK U JJIsT
MeToz0B. IlepeMenHble, 0OBSBISEMbIE KaK static, 10 CYIIECTBY, ABISIOTCS IJI0-
OaJIbHBIMU.

CaMpIit YacTo MCTIOJIBb3YEMBIH IPUMEP CTAaTHIECKOTOo usieHa - Mmetos Main(), Ko-
TOPBIN OODBSIBJISIETCST TAKOBBIM [IOTOMY, YTO OH JIOJIKEH BBI3BIBATHCSI OMIEPAI[HOH-
HOH CHCTEMOI B CAaMOM HadaJie BBITIOTHSIEMOH TPOTPaMMBI.

Yro6bI BOCTIOJIB30BATHCS WICHOM THIIA Static 3a Tpeeamu Kracca, 0CTaTou-
HO yKa3aTh MMsI 3TOTO KJacca ¢ orepatopoM-toukoil. Ho cosmaBarh 0ObEKT st
3TOTO He Hy:KHO. PaccMoTpuM Hain kiaace Human, B KoTopbIii Mbl 100aBUM CTa-
tuueckuit merox Hello():

Jiuctuur 5.7. Ctatnyeckuint metopn,

class Human
{
public string Name;
public byte Age;

// YcTaHaBJIMBaeM MapameTp
public Human (string n, byte a)
{

Name = n;

Age = a;
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}

public ~Human ()

{

Console.WriteLine ("Object was destroyed");

}

public void GetInfol()

{
Console.WriteLine ("Name: {0}\nAge: {1}", Name, Age);
}

static void Hello()
{

Console.WriteLine (“Hello, world!”);
}
}

Terepb MocMOTPUM, KaK UCIIOTb30BaTh JAHHBIUM METO/I;

Human.Hello () ;

3amersbre, BbI3BaTh TakuM o6pasom Meton GetInfo() He 1mosryunTes, mMOCKOIbKY
3TOT METOJL He €CTh CTATHYECKUM U HY;KHO CHayaJa co3/aTh OOBEKT:

Human Den = new Human ("Den", 32);
Den.GetInfo () ;

Jloruka B caenyiomeM: st pabotsl GetInfo() HyskHO, 4TOOBI GBI HHUITHAHI-
3upoBaHbl 1o kiaacca. Ciies1oBaTesbHO, €ro HeJib3st 00bSIBJIATH, KaK CTaThye-
ckuii. A Bot metox Hello() HezaBrcuM oT ocTaabHOTO KJacca - OH Beerga Oyaer
BBIBOJIUTH OJIHY U TY JK€ CTPOKY, TI0ITOMY €I0 MOKHO OObSIBUTH CTATUYECKIM.

KoHCTpYKTOp MOKHO Takke 0OBbsIBUTH Kak static. CtaTuyecKuil KOHCTPYKTOP
0OBIYHO WCIIOIB3YETCS IS MHUIHATU3AINN KOMIIOHEHTOB, TPUMEHSIEMbBIX KO
BCEMY KJIACCY, & HE K OT/IEIbHOMY 9K3eMILISIPY 00beKTa 3TOTo Kiacca. [loaromy
YJIeHBI KJIacCa MHUTIHAIN3UPYIOTCSA CTATHYECKUM KOHCTPYKTOPOM /10 CO3/IaHUS
KakuX-m60 06BEKTOB 9TOro KJacca. [IpuueM B 0OJHOM KJ1acce MOXKET ObITh, Kak
CTATUYECKUil, TaK ¥ OOBIYHBII KOHCTPYKTOP. [IpuMep 0OBSBIEHUS IBYX KOH-
CTPYKTOPOB TIPUBE/IEH B JINCTHHTE 3.8.

Jinctuur 5.8. Cratnyeckuii n nyGANYHbIA KOHCTPYKTOPbI

using System;
using System.Collections.Generic;
using System.Ling;
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using System.Text;
namespace ConsoleApplicationl

{

class SampleClass

{
public static int x;
public int y;

// CraTuyeckuil KOHCTPYKTOP
static SampeClass|()

x = 1;

// OOHUHENT KOHCTPYKTOP
public SampleClass()
{

y = 12;

}

class Program

{
static void Main(string[] args)
{

Console.WriteLine ("Access to x: " + SampleClass.x);

SampleClass obj = new SampleClass();
Console.WriteLine ("Access to y: " + obj.y);

}
bonee TOIO, CTaTU4YECKHUM MOKHO 0OBABUTD HE TOJBKO KOHCTPYKTOpP KJaCCa, HO
U Bech KJacc. CTaTUyecKue KJacchl O6H&IL&IOT ABYMS OCHOBHbIMU CBOICTBaAMU:

*  OODBEKTHI CTATUYECKOTO KJIacca CO31aTb HEJIb34.
e CraTuyecKkuii Kjaacc JOJKeH COZIEPKATDb TOJIBKO CTaTUYECKUE YJICHDI.
O06BABIAETCS CTATHYECKUI KJIACC TaK:

static class mMa kjacca { //

5.2.12. Unpekcartopbi

JIi060i1 TPOTPAMMHUCT XOPOIIO 3HAKOM C IPOIECCOM JOCTYNA K OTAENbHBIM
9JIEeMEHTaM MaCCHBa € TIOMOIIBIO KBAAPATHBIX CKOOOK []. B si3bike C# numeercst
BO3MOKHOCTb CO3/IaBaTh CIEIUAIbHbIE KJIACCHI 1 CTPYKTYPBI, KOTOPbIE MOXKHO
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HHIEKCUPOBATH TT000HO OOBIYHOMY MAaCCHUBY TIOCPEICTBOM OIPEIeIeHUsT WH-
nexcaropa. Jpyriumu ciosamu, B C# MoKHO o6pamnaThes K Kaaccy, Kak K MacCH-
BY. DTO TIO3BOJIIET CO3/IaBaTh CIIEIIUATbHBIE TUITBI KOJLIEKITHAM.

WHpexkcaTopsl OBIBAIOT OHOMEPHBIME ¥ MHOTOMePHBIMU. [locennne uemnon-
3YIOTCSI PENIKO, II03TOMY OCTaHOBUMCS TOJIbKO Ha OJHOMepHBbIX. CHHTaKcHC
OTIpeZeJIeHUs ONHOMEPHOTO UHAEKCATOPA TaKOU:

Tun_sjiemMeHTa this[int mumexc] {

// AKceccop IJig MOJIyYeHMS INaHHBIX,

get {

// Bo3BpamaeT 3HAaUeHME, KOTOpPOE OIpelesigaeT MHIEKC.

}

// Akceccop IJid YCTAHOBKM IAHHEIX,

set {

// YcTaHaBIMBAET 3HAUEHME, KOTOPOe OlNpenesideT MHIESKC.

1}

PaCCMOTpI/IM, 4YTO €CTb UTO:

® THII_JJIEMEHTa - KOHerTHbeI TUII 9JIEMEHTAa NHAEKCAaTOPa. N KaxKX/1010
JJIEMEHTA, LOCTYIIHOTO C IIOMOIIbIO NMHAEKCATOPA, NJOJIZKEH OBITD orpene-
JIEHHBII TUII_JJIEMEHTA. OTOT THIL COOTBETCTBYET TUILY IJIEMEHTA MacC-
CHBa.

®  WHAEKC - TTapaMeTp UHIEKC IMOJIy4YaeT KOHKPETHBIH WHAEKC 2JIEMEeNTa,
K KOTOPOMY OCYIIECTBJISIETCS IOCTYIL. DTOT HapaMmeTp He 00si3aTesIbHO
JOJIKEH ObITh THIIA int, HO MOCKOJIbKY MHIEKCATOPbI 4aCTO IPUMEHSIOT-
cs1 LISl MHIIEKCUPOBAHKsI MACCUBOB, CKOPEE BCETO, BbI Oy/IETe MCIOJIb30-
BaTh TUII int.

B resne nnpexkcaTopa onpenensiorces ABa akceccopa (0T aHTJI. accessor): get u set.
[TepBwIit ncmonb3yeTCs A1 TTOMyYeHUS 3HAUYECHUS, BTOPOH - /17T €T0 YCTAHOBKH.
Axceccop OX03K Ha METOJI, HO B HEM He YKa3bIBAIOTCS TUIT BO3BPAIAEMOTO 3HA-
YeHUS WU TTapaMeTphbl.

Axceccopsl BBI3BIBAIOTCS aBTOMATUYECKH TTPU MCTIOTB30BAHNN MHAEKCATOPA, U
006a MoJTyYaloT HIEKC B Ka4ecTBe Iapamerpa. AKceccop set TaksKe MoJydaeT He-
SIBHBII TTapameTp value, KOTOPBIiT COAEPKUT 3HAYEHIIE, TIPHCBANBAEMOE T10 YKa-
3aHHOMY UHICKCY.

Bce 310 3ByYHUT OU€HD CIOKHO, TIOKA He BUeH KO/, JIucTuHr 5.9 reMoHcTpUpyer,
KaK U3SIIHO MOKHO IIPEBPATUTh KJIACC B MACCUB U paboTaTh ¢ HUM, Kak ¢ 00bIU-
HBIM MaCCHUBOM.
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Jluctuur 5.9. NMpumep ncnonb30BaHKs UHAEKCATOPa

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

namespace ConsoleApplicationl
{
class MyArr
{
int[] arr;
public int Length;

public MyArr (int Size)

{
arr = new int[Size];
Length = Size;

// TIpoCTOMV MHIEKCAaTOP
public int this[int index]
{
set // YcTaHaBJIMBaAEeM MAaCCUM 3JIEMEHTOB
{
arr[index] = value;
}
get
{

return arr[index];

}
class Program
{
static void Main ()

{
MyArr arrl = new MyArr (10);

// VHMUManmMsmupyeMm KaxIbsl MHIOEKC BJK3eMIUispa kjacca arrl
for (int 1 = 0; i < arrl.Length; i++)
{
arrl([i] =1 * 2;
Console.Write("{0} ", arrl([i]):
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}
}
B numkite for paGora ¢ nmepemeHHoii arrl ocymiecTsisiercsi, kak ¢ MaccuBom. OJ1-
Hako arrl - 970 06beKT THIa MyATT, a He MacCHB.

5.2.13. CeoiicTBa

B C# ecTp emrie onHa AMKOBUHKA - CBOMCTBA. B ApyTrux sI3pIKax MporpaMMUpPOBa-
nwus, noanepskuBaomux OOII, cBoiicTBOM Ha3bIBAETCS YJIeH Kjacca, colep:Ka-
it ganarbie. [Ipocto ecTh cBoiicTBa 1 MeTobl. CBOMCTBA - ATO TIEPEMEHHBIE, a
MeTo/Ibl - 910 dyHKImMKI. [py6o roBops, koneuno. Ho B C# Bce HeMHOTO nHayve.
CBoiicTBO coderaeT B cebe JaHHbIE W METO/IbI IOCTYTIA K HUM.

CBoiicTBa 04eHDb MOX0XKHM Ha WHAEKCATOPBL. B yacTHOCTH, CBOMCTBO COCTONT U3
MMEHH U aKCeCCOpoB get U set. AKCECCOpBI CJIYsKaT JIs MOJYyYeHHS U YCTAHOBKU
3HAYEHUST MePEMEHHON. PagHuiia B TOM, 9TO UMsI CBOICTBA MOKET OBITH UCITOJb-
30BaHO B BBIPAYKEHUSIX M OIIEPATOPAX IPUCBANBAHUS AHATOTMYHO UMEHU 0ObIU-
HOU TlepeMeHHOil, HO B I€fICTBUTEILHOCTH IPU 00PAIEHIH K CBOWCTBY aBTOMa-
THUYECKU BBI3BIBAIOTCSI METO/IBI get U set.

CHUHTaKCHUC OMMMCAHKSI CBOMCTBA BBITJIAINUT TaK:

TUIn MMsa |
get
{

// KOom akceccopa moJid UTEHMS U3 I10JIg

// wom akceccopa IJis Banucy B IOJIe

}

3/1ech THIT O3HAYaeT KOHKPETHBII TuIl, Hanpumep, char. Kak Buaure, cBoiicTa
He OTIPEIEJITIOT MECTO B TTAMSTH /IJII XpaHEHUS TI0JIeH, a JINITh YIPABIASIOT J10-
CTYyTIOM K TIOJISIM. DTO O3HAYAEeT, YTO CaMO CBOMCTBO He MPEIOCTABJSIET MMOJe, 1
MO3TOMY T0JIe IOJIKHO OBITH OTTPeIeIeH0 HE3aBUCUMO OT CBOWCTBA.

5.3. Neperpyska dyHKLUN 4YNEHOB KJ1acca

5.3.1. Meperpyska meTonoB

B C# nomyckaercs meperpyska mMetonoB. C MOMOIIBIO TTEPETPY3KH METO/0B
MOKHO WJIU TIEPEeOTIPeNlesINTh paHee ONpeAeNeHHBIN MeTo/ (HallpuMep, MEeTO
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ToString(), KOTOPBIN HESIBHO €CTh Y KaXKIOTO KJIacca), YTOObI OH COOTBETCTBO-
BaJI BallleMy KJIACCY WJIM K€ OTPEIENUTh HECKOJIBKO METOJIOB, KOTOPBIE OYAYT
oTpeziesaThes mo-paznomy. Hampumep, BbI MoXkeTe CO3/1aTh METO/IBI C OIMHAKO-
BBIM Ha3BaHHeM, HO PA3HBbIMI TUITAMI BO3BPATa, & KOMITUJISITOP Oy/IeT BBIOMPATh
HY’KHBIN METO/I, B 3aBUCMOCTH OT IIPOU3BOAMMBIX BHIUUCIECHUH.

Jliist Tleperpy3ku MeTojla JIOCTaTOYHO OOBSIBUTH PAa3HBIE €r0 BapHAHTHI, a 00
OCTJILHOM 1103a00THTCST KOMIUJISATOP. HO 1mpu 5TOM HEOOXOAMMO COBJIIOCTH
cTenylonee BaKHOE YCJIOBHE: TUT UM YUCJIO TTAPAMETPOB Y KasKIOTO METO/A
JIOJKHBI OBITH PA3HBIMHU.

HeILOCTaTO‘{HO, 4TOOBI METOAbI OTJIMYaAJIMChb TOJIbKO TUIIaMN BO3BPalld€MbIX
3HaueHNH. Takke oHn JOJIZKHBI OTJINYATbCA TUIIaMU I/I/I/UII/I YMCJIOM CBOMX ITapa-
METPOB. Ecnu ectb ABa METOAa C O/IMHAKOBbBIM CITMCKOM IIapaME€TPOB (COBHaJIaeT
KOJIM4YEeCTBO 1 TI/IHbI), HO C pa3HbIM THUIIOM BO3BPAIla€MOI'O 3HAYE€HUA, KOMIIN-
JIATOP IIPOCTO HE CMOJKET BbI6p3.TI), KaKOM M3 HUX HMCIIOJIb30BaTh. XOTS O TUIIE
BO3BpAIla€MOI'o 3HaYCHUA 6yI[€T CKa3aHO 4y Tb ITO3KE.

[Tpumep neperpyskernoro metoga Info() npusenen B sucrunre 5.10.

Jluctunr 5.10. Mpumep neperpyxeHHOro MeToaa

class Car
{
// Tleperpyxaem MeTonm Info ()
public void Info ()
{

Console.WritelLine ("No brand selected\n");

public void Info(string Brand)
{

Console.WriteLine ("Brand: {0}\nNo model selected", Brand);

}

public void Info(string Brand, string Model)

{
Console.WriteLine ("Brand: {0} Model: {1}", Brand, Model);

}

B nannoM nipumepe Mbi cHadasia o0bsiBiisieM Meto] Info(), a 3aTem neperpyskaem
ero /iBa paza. Korja KoMImmisiTop MpUuHUMAET PellieHue O TIeperpy3ke MeTo/1a, TO
TaKKe YUYUTHIBAIOTCS MOAM(UKATOPbI TapamMeTpos ref u out.
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[Teperpyska MeTom0B noeps;kuBaet moaumopdusm. B C# cobirogaercst ras-
HBIH IPUHITATI TToJUMOpdu3Ma: o1uH nHTEpQENC - MHOKECTBO METO/IOB. B s3bI-
Kax, TJie He TOJIeP;KUBAETCS Teperpy3ka MeTO/I0B, KaKIOMY METO/Y JOJIKHO
OBITH MTPUCBOEHO YHUKAJIbHOE UMsl. Tunuanbiii mpumep - si3pik C, B KOTOPOM
ectb ynknuu abs(), fabs(), labs(). Bce omu Berancsior abcootTHOE 3HAYEHTE
YuCsa, HO KaxkAasd 3 QyHKIIUNA UCTIOJIb3YETCS /IJII CBOETO TUTIA TAHHBIX.

B C# ectp nonstue curHarypol. Curaatypa o003HauaeT UMsI M CIIUCOK TTapa-
MeTpoB. [ToaToMy B Kjtacce He JOJKHO OBITH IBYX METOIOB HE C OINHAKOBBHIMU
UMEHAMU, a C O[MHAKOBBIMU CUTHATYpPaMW. B cUTHATYpy He BXOJUT TUM BO3-
BpAIIaeMoTo 3HAUYEHN, TOCKOJIBbKY OH He YIUTBIBAaeTCs, Koraa koMmnuaaTop C#
MIPUHUMAET PeIleHre O Teperpy3ke MeTo/ia. B curHaTypy He BXOIUT TaK:Ke MO-
nudUKaTOp params.

5.3.2. MNeperpy3ka meTopos

Asbik C# 1103BOJISIET ITEpe3arpyskaTh KOHCTPYKTOPBL. ITO ITO3BOJISIET CO3/1aBaATh
00BEKTHI CAMBIMU PasHbIMU criocobaMu. IIpumep meperpysku KOHCTPYKTOpa
kiacca Car npuBeseH B iuctunre 5.11.

Jlucturr 5.11. Meperpyska KOHCTPYKTOPOB

class Car

{
// TleperpyxaeM KOHCTPYKTOP
public void Car()
{

Console.WritelLine ("No brand selected\n");

public void Car(string Brand)

{
Console.WritelLine ("Brand: {0}\nNo model selected", Brand);

}

public void Car (string Brand, string Model)

{
Console.WriteLine ("Brand: {0} Model: {1}", Brand, Model);

}

}

Camast pacripocTpaHeHHast TIPUYUHA MEPErPY3KH KOHCTPYKTOPOB - HEOOXOIH-
MOCTh MHUIHATM3AINT 00beKTa pa3HbiMu criocobamu. [pu pabote ¢ iepesarpy-
’KaeMbIMU KOHCTPYKTOPAMU €CTh BO3MOKHOCTD BBI3BATh IPYTON KOHCTPYKTOP.
JleaeTcst 3TO ¢ TIOMOIIIBIO KJITI04€EBOro cJioBa this, mpumep:
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public Info() this ("None", "None")
{
}
public Info(Car obj)
this (obj.Brand, obj.Model)

{
}
public Info(string Brand,
{

string Model)

this.Brand =
this.Model

Brand;
Model;

5.3.3. MNeperpy3ka onepatopoB

B C# neperpysxaTb MOKHO HE TOJIBKO METO/[bI U KOHCTPYKTOPBI, HO U OTIepaTO-
pbl. Harrpumep, BbI MOKETE TIEPErpysuTh ONMepaTop + 1 ONPEAe/nTh, Kak OyaeT
BBITIOJIHATBCS OIIEPAIUs CIIOKEHUST HECKOJIbKUX BaIllNX 0OBEKTOB.

ITo ymosuaHuIo neperpysKeHHbIMM SBJISIETCS BCE ONEpPaToOpbl, IIOCKOJIbKY OHU
MO3BOJISAIOT PabOTaTh ¢ JAHHBIMU Pa3HbIX THOB. Hampumep, TOT ke + MOKHO
HCIIOJIb30BaTh JIJI CJIOKEHUS YUCE U CTPOK:

int a =1, b = 2;

int ¢ = a + b;

string n = "user";

string s = "hello" + " " + user;

Crauvama, Kak BUINTE, ONIEPATOP + NCMOIb3YeTC /IS CIOKEHUS ABYX MEJTBIX Y-
ceJt, 3aTeM - JIJIs1 KOHKATEeHAI[UU TPEX CTPOK.

He Bce onepatopbl MOTYT ObITB reperpyskenbl. Tabuuia 5.3 COAEPKUT CBEAEHUS
0 TOM, KaK¥e OmepaTopbl MOTYT ObITh EPErpysKeHbl, a KaKue - HeT.

Tabsmma 5.3. BoamoxkHOCTD ieperpysku onepatopos B C#

OnepaTtop(bi) BO3MOXHOCTb Neperpys3Kku

+, -, !, ++, --, true, false

MoryT 6bITb Neperpy>eHsbi

+ 5%, 8], << >>

MoryT 6bITb NEpPerpy>eHsi

== 1=, <, >, <=, >=

MoryT 6bITb MeperpyXeHbl, HO HYXHO Neperpy3nTb
BCE 3TN OneparTopbl

1

He moxeT 6bITb NneperpyxeH. Ho Nnogo6HbIN GyHKUN-
OoHaJ npegnaralT NHAEKCATOPbI.

He moxeT 6bITb neperpyxeH. NoaobHbI GyHKLMOHAN
obecneynBaloT cneunanbHble MeToabl Npeobpas3osa-
HUS.

He nepesarpyxatoTca
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CHHTaKCHC MeperpysKu orepaTopa OTJNYACTCS ISl YHAPHBIX 1 OUHAPHBIX OTe-
paTopoB:

// Iia yHAPHBEX ONEpPaTOpPOB

public static Bosepamaemeli Tun operator op (Tum mapamerpa
oIrepaHm)

{

// Temno

}

// Iia OMHAPHHX OINEpPaTOPOB

public static Bosepamaemeni Tun operator op (tun napamerpal
onepaHznl,

TUII _IapaMeTpaz onepann?)

{

// Teso

}
Pas6epemcst, 4o ecth uTo. BosBpamaeMbrii T 0603HaYaeT KOHKPETHBIA THIT

3HaYEeHUs1, KOTOpoe Oy/eT Bo3BpaIaThest omnepaireil. OOGbIYHO BO3BpaIlaeMblii
THTI TaKOW Ke, KaK U Y KJacca, JJIsI KOTOPOTO TeperpyskaioT oneparop. Bmecto
OP TIOZICTABJISIETCS OMEPATOP, KOTOPBIH HY>KHO I€PETPY3UTh, HATIPUMED, + UJIH -.

PaccMoTpuM TprMeEp Meperpy3Ku OmepaTtopoB + U - JJisk TIPOU3BOJIBHOTO KJIAC-
ca (smcr. 5.12).

Jluctunr 5.12. Meperpyska onepatopos + u -

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

namespace ConsoleApplicationl
{
class SampleClass

{
// TlepemeHHLE
public int x, y;

public SampleClass(int x = 0, int y = 0)
{

this.x = x;

this.y = vy’

// Tleperpyska +
public static SampleClass operator +(SampleClass ol, SampleClass 02)



FNABA 5. 06bEKTHO-OpUEHTUPOBaHHOE NPOrpaMMUPOBaHUe

SampleClass res = new SampleClass();
res.x = ol.x + 02.x%;
res.y = ol.y + 02.y;
return res;
}
// Tleperpyska -
public static SampleClass operator - (SampleClass ol, SampleClass 02)
{
SampleClass res = new SampleClass();
res.x = ol.x - 02.%;
res.y = ol.y - 02.y;
return res;

}

class Program

{

static void Main(string[] args)

{
SampleClass objl = new SampleClass (100, 64);

SampleClass obj2 = new SampleClass(-74, 28);
Console.WriteLine ("First object: " +
objl.x + " " + objl.y);
Console.WriteLine ("Second object: " +
obj2.x + " " + obj2.y);

SampleClass obj3 = objl + obj2;
Console.WriteLine ("objl + obj2: "
+ obj3.x + " " 4+ obj3.vy);

obj3 = objl - obj2;
Console.WriteLine ("objl - obj2: "
+ obj3.x + Y N + obj3.vy);

}

5.4. HacnepoBaHnue n nonumopodusam

5.4.1. BeepgeHue B HacneaoBaHue

HacnepoBanue - oguH M3 TpeX OCHOBHBIX TPUHIIUIIOB OOBEKTHO-OPUEHTUPO-
BaHHOTO TporpammupoBanusi. HacsiezioBanue foryckaeT co3janvie nepapxude-
cKuX Knaccuduranuii. Biarogapst eMy, MOKHO cO3aTh OOIMIA KJIACC, B KOTOPOM
orpejieieHbl XapaKTepHble OCOOEHHOCTH, KOTOPbIE CBOHCTBEHHBI MHOKECTBY
CBSI3aHHBIX 271eMeHTOB. OT 9TOTO KJTacca MOTYT CO3/IaBaThCs IIPOMU3BOIHBIE KJIac-
cbl (MOTYT HacjIe10BaTh 6a30BbIi ), 106ABJISASE B OO KJIacC CBOU 0COOEHHOCTH.
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Kirace, KoTopbIii Hac/eLyeTcst, Ha3biBaeTCst 0a30BbIM, a KJIacc, KOTOPBIN HacJie-
MIyeT, HA3bIBAeTCs TIPOU3BOAHBIM. B IPyrux s3bIKax MPOrpaMMUPOBAHMS MOKET
HCIIOJIb30BAThCS IPyTasi TEPMUHOJIOTHS, HAIIpUMep, Ga30BbIN KJIaCC MOKET Ha-
3BIBAaTHCS POAUTENTBCKUM, & TPOU3BOIHBIN - JOYEPHIM.

,Z[JIH 00BABJIEHN IIPOU3BOJHOTI'O KJIaCCa UCIIOJIb3YETCA C]IeZ[yIOHII/IIL/,I CHHTAKCHUC!

class Vma NpoOM3BOIHOTO KJjlacca : JMa 6a30BOTO_KJjacca

{

Paccmorpum mipuMep HacaenoBanus kiaaccoB (auctunr 5.13). Mbl onpeaeanm
aBa kiacca - Parent (6asosbiit) u Child (npoussogmsiii ot 6azoBoro). B kiacce
Parent oObsiBiiensl gBa 1moJist X 1 y. B knacce Child o6bstBiIeHO TOJIBKO TI0TE Z.

Jiuctunr 5.13. HacnenosaHue knaccos

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace ParentChild
{
class Parent

{
public int x, vy;

public Parent ()
{

x = 10;

y = 20;

}
class Child : Parent
{
public int z;
public Child()
{
y = 30;
z = 50;

class Program
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static void Main(string[] args)

{
Parent p = new Parent();
Child ¢ = new Child();

Console.WritelLine ("Parent x, y: {0} {1}", p.x, pP.V)’
Console.WriteLine ("Child x, vy, z: {0} {1} {2}", c.x, c.y, C.2);
Console.ReadLine () ;

}

Kiace Child nacemyer Bce uenbr 6a30BOT0O Kiacca, CIe0BaTeIbHO, OH YHAC-
nemyer noasa x u y. Illocmorpure, kak KoncTpykrop kinacca Child namenser sna-
YeHue MoJId Y, KOTopoe He OblIo y Hero onpezeseHo. /laiee, B mporpaMme Mbl
obpariaemcs K mosisam X u'y kiaacca Child, koropslie He ObLIM H3HAYATIBHO OIIpe-
JIEJIEHBI.

5.4.2. 3awmuieHHbI gocTyn

B smucrunre 5.13 Bce wieHbl KaaccoB ObLM MyOaMIHBIMU (OOBSBIEHBI C MOJIU-
dbukaropom gocryma public) - Tak ObLTO HyKHO /IS TPOCTOTHI U3JI0KeHust. Ho,
KaK MBI 3HAaeM, YIEHBI MOTYT IIPUBATHBIMU (private).

[TpuBatHbIil Y4ieH 6a30BOTO KJIacca HEJIOCTYIIEH JIJIst BCETO BHEIITHETO KOJIa, B TOM
yucjie W JIJIsS TPOU3BOHOTO KJacca. Ho WHOrma BO3HMKAIOT CUTYyallMK, KOT/a
HYZKHO TIPEOCTABUTD JOCTYT K ONpeAeSeHHBIM YIeHaM TOJTbKO TTPOU3BOIHBIM
KJlaccaM, a YTOObI BCe OCTaIbHbIE KJIACChl (KOTOPBIE HE SIBJISTFOTCS IPOU3BO/HbBI-
MW ) UCTIOJIb30BATh ATU YJIEHBI HEe MOTJIU. Takue 4jieHbl Ha3bIBAIOTCS 3alUITEH-
ubiMu (protected). 3auniuineHHbIN YIeH ABASETCS OTKPBITHIM B IIPEe/iaxX uepap-
XWH KJIACCOB, HO 3aKPBITBIM 32 TIPEZIeIaMU 3TON MepapXuu.

[l 06baBIeHNA 3alUIIEHHOTO YJleHa WCITOJTb3YeTCs MOAMMUKATOP AOCTYyIa
protected. I/ICHOJII)SyH protected, MOJKHO CO3/IaTh YJIEHBI KJjlacca, ABJIAIOIHNECA
3aKPBITBIMU JIJII CBOETO KJIacCa, HO BCE K€ HACJIEAYEMBIMU U JTOCTYIIHBIMU [JI
IPOM3BOIHOTO KJacca.

[Tpumep:

class Parent

{
public int x; // DOCTyNeH s HaCJIeNOBaHMS M IJIsS BHEWHET'O KoIa
protected int y; // HOCT. IJid HACJEIOBAHUS ¥ POM3BOIHEIX KJIACCOB
private int z; // He HOCTyneH Ijisd HaCJIENOBAHMS M IPOM3B. KJacca
int a; // To xe, uTO M private
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public Parent ()
{
x = 10;
y = 20;
z = 100;

5.4.3. 3aneyatanHbie knacchl. Knioyesoe cnoso sealed

B C# MOKHO cO3/1aBaTh KJIACChl, HEJOCTYITHbIE /I HacaeoBaHus. Takue Kaac-
cbl HasbiBatoTCst 3anedyaraHubiMu (sealed). [list oObsiBIeHMs 3ameyaTaHHOTO
KJIacca CIOJIb3yeTcs KIoueBoe coBo sealed:

sealed class Parent

Ecnu B uctunre 5.13 06baBuTh Kaace Parent, Kak 3aredaTanHblii, TO KOMITHJIS-
Top coobmuT 06 ommbke (puc. 5.3):

'Child': cannot derive from sealed type 'Parent'

o ParentChild - Microsoft Visual Studio Y@ & QuickLaunch (Cul-Q) P8 x
File Edit View Project Build Debug Team Tools Test Analyze Window Help Signin
e - B Debug - Any CPU - P St g L B
& Progamcs & X - Solution Explorer - A% §
éﬂ [& ParentChild - ", ParentChild.Parent - @ x - @& b-SEalm o ,E 2
£ 1S 1 Sy'S TN T eI - TaSKS = i
g || search Solution Explorer (Ctris. Pl
B Snamespace ParentChild [ Solution ParentChild (1 project) "
g 4 ParentChild
g 5 sealed class Parent I b Propeties
{ b wm References
public int x, y; 1) App.config
b c* Progam.cs
B public Parent() L
x = 185 "
y =205
H

i
B class Child : Parent

public int z;
= public Child()

{
y = 30;
=5
: Solution Bxplorer | Team Explorer Class View
} Properties v X
= class Frogran -
1L
B static void Main(string[] args) =
R -

0% -

Entire Selution - [ 4Erors | [ 1 0Warnings | [@ 0Messages Build + IntelliSense. - Search Error List o~

Code | Description Project File Line | Suppression St.. ¥ <1
Qc ‘Child’s cannot derive from sesled type ‘Parent’ ParentChild Program.cs 21 Active i
Qc The name 'y’ does not st in the current context ParentChid  Programes 26 Active
0 51061 'Child’ does not contain a definition for X’ and no extension method ~ ParentChild Program.cs. 39 Active

'« accepting a first argument of type ‘Child" could be found (are you

missing a using directive or an assembly reference?) i

Error List | Output

Build failed

Puc. 5.3. NMonbiTka HacneaoBaHUsa OT 3anevyaTaHHOro Kjacca
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5.4.4. HacnepoBaHue KOHCTPYKTOPOB

B npenpiayiiem mpuMepe y KaxkIoro U3 KaaccoB ObLT CBOM KoHCTpyKTop. Kak
ObLIO OTMEUYEHO, TIPM HACJIEIOBAHUYN HACJIELYIOTCS BCE YJIeHbI, B TOM YUCJE W
KOHCTPYKTOPbL. HO B Mepapxuu KJIaccoB J0MycKaeTcst, 4T00bl y 6a30BbIX U TIPO-
M3BOJIHBIX KJIACCOB OBLIM CBOM COOCTBEHHbBIE KOHCTPYKTOPBI. Kak MOHsITh, KaKoii
KOHCTPYKTOP OTBEYAET 3a IPOU3BOIHBIN KJIACC - KOHCTPYKTOP Ga30BOT0, IPOM3-
BOJIHOTO KJIacca WJIH ske 06a?

KoncTpykTop 6a30Boro kiracca cosaet 6a3oByio 4acTb o0bekTa. B ciydae ¢ npu-
MepoM 13 ucTuHTa 5.13 KoHeTpyKTOp Kitacca Parent() 3amaer HavyaabHbIe 3Ha-
4eHus 1oJieil X 1y 6azoBoro kiacca Parent. KoHCTPyKTOp IIPOM3BOAHOTO KJIacca
CO3/IaeT MPOM3BOAHYIO YacTh 0OBbeKTa. B HareM ciydae - 3a1aeT 3HAYEHIE OIS
Z ¥ TIepeoTIpe/iesisieT 3Hau€eHHe Y, OTpe/ieJieHHOe B 6a30BOM KJIacce.

Jloruka cjaeaytoiunas - 68.30BOMy KJIaCCy HEN3BECTHDI (,713. n HeILOCTyl'[HI)I) aJie-
MEHTBI IIPOMU3BOJHOIO KJjacCcCa, CJeI0BaTEJIbHO, UX CO34aHNEe JOJIKHO ITPOUCXO-
JUTDb pa3gejIbHO.

Eciu ske KOHCTPYKTOP OIpe/iesieH TOJIbKO B TPOU3BOIHOM KJIACCE, TO KOHCTPY-
MpyeTcs TIPOU3BOIHBIN KJTace, a 0a30Bast 4acTb 0OBEKTA CO3/IAETCSI KOHCTPYKTO-
POM TI0 YMOJTYAHUIO.

5.4.5. CokpbiTue umeH. KnioueBoe cnoeo base

B IIPOM3BO/IHOM KJjlaCCE€ MOTYT 6bITb OTipeAeJieHbl YJIE€HbI C TAKUM K€ NMEHEM,
Kak B [IPOM3BOAHOM Kiacce. B aTom ciydae uien 6azoBoro knacca OyAeT CKpbIT
B IIPOM3BOAHOM KJacce. DopMasibHO 9TO He curTaeTcst OMUOKOH, HO BCe JKe KOM-
HMUJIATOP BIAACT Npeaynpexaenue (puc. 5.4). PaccMoTpum 1puMep Kojia, B KO-
topom B kitacce Child onpenensiercs mosie y - ¢ Takum ske MMeHeM, Kak B 6a30BOM
KJ1acce.

Jlnctuur 5.14. CokpbiTe UMeH

class Parent
{
public int x, y;
public Parent ()
{
x = 10;
y = 20;

}
class Child : Parent

{

public int z;



C# Ha npumepax

public int y;
public Child()
{

y = 30;

z = 50;

0 ParentChild - Microsoft Visual Studio Y@ & Quicklaunch (Culeg) P B x
Fle Edit View Project Build Debug Team Tools Test Apshyze Window Help Signin
G - B-2W@H 9 - Debug - AnyCPU - P Stat- B MME| =22 A _
g ~ Solution Explorer ~ax F
é‘ [ ParentChild - %, ParentChild Parent - @ - 4 e-seam o ,E H
g TSy TSR RS - £
g | Search Solution Explorer (Ctrl+;) Pl
o 5 '{'E'"ES”“E ParentChild [ Solution ‘ParentChild’ (1 project) &
g 4 ParentChild
g B «class Parent b Properties
b w=-m References
public int x, y; 41 App config
b cr Program.cs
! public Parent()
.
x = 10;
y =20
¥
}
B class child : Parent
public int z3
public int y;
! public Child()
{
y - 30 Solution Explorer | Team Explorer Class View
2= s0;
' Properties v ax
} -
B
2 class Progran x“
¢ -
0% -
Error List -ax
Entire Solution - || 0mors ||[ 1 Waming | [@ 0 Messages Build + IntelliSense Search Error Lst
Code  Description Project File Line SuppressionSt.. Y
b4 CS0108 ‘Childy hidesinherited member Parenty', Use the new keynord if  ParentChild ~ Programucs %4 Adive
hiding was intended.
Error List | Output

Ready. n10 Cal5 Chs INS

Puc. 5.4. NMpeaynpexaeHune KOMNuasaTopa

Kak mokaszano Ha puc. 5.4, komnussitop coobmraer o oM, uto Child.y ckpoisaer
ynacsenoBamubiii uien Parent.y. Ecoui uien 6a30Boro kiacca TpebyeTcst CKpPbITh
HAMePEHHO, TO TePe]] ero UMEHEM CJIe/IyeT YKa3aTh KII0YEBOE CITIOBO NEW, 4TOOBI
n36esKaTh MOSIBJIEHUST TI0O00HOTO MPEAYIPEKAAIONIEro coodtenus (puc. 5.5):

public new int y;
oSS TERERATIRE §¢

0% -
Error List v Rx

Entire Solution - [€3 0kwors | [+ 0Wamings | [@ 0Messages Build + IntelliSense. - Search Error List

Code  Description Project File line  SuppressionSt.. Y

Error List | Output

Ready. Ln25 Coll [ INS.

Puc. 5.5. Hukakux npepynpexaeHui kKomnunatopa
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Eciu Taku Hy:kHo OyeT oOpaTuThes K MO0 y U3 6a30BOTO KJIacca, HysKHO HC-
0JIB30BATh KJIIOYEBOE CJIOBO base:

base.y = 5;
5.4.6. BuptyanbHbie 4neHbl

B mannoM paszesie Mbl IOTOBOPUM O BUPTYaJIbHBIX WIeHax Kiaacca. C IIOMOIIbIo
noaumMopdusMa U IIepeonpe/ieieHUs MEeTON0B MOAKIACC MOKET ONpPEeIe]UTh
COGCTBEHHYIO BEPCUIO METO/Ia, OIpe/eIeHHOro B GazosoM Kiacce. O mepeonpe-
JIeJIEHUY YJIeHOB MBI Y7Ke TOBOPUJIM, HO HEPACCMOTPEHHBIMU OCTaIUCh KJIIOYe-
Bble cioBa virtual u override.

B C# cyuiecTBYIOT CIIEIMaIbHBIN THIT METOJIOB - BUPTYasibHble. MeTo, onpere-
JIEHHBIH, KakK virtual, B 6asoBoM Kiacce. BupryaibHblii MeTO MOKET OBITH TI€pe-
oIpe/ieJieH B OJIHOM WJIM HECKOJIbKUX MPOM3BOAHBIX Kiaaccax. CieoBareibHo,
Y Ka’kKI0TO IMIPOU3BOJHOTO KJIacca MOKET OBbITh CBOI BAPHMAHT BUPTYaJbHOTO Me-
TOJIA.

BupTyaibHbie METO/BI TIPECTABISAIOT HHTEPEC TEM, YTO IPOUCXOAUT IIPU UX BbI-
30Be 110 cchlike Ha 6asobiil kirace. Cpega NET onpegesisier IMEHHO TOT Bapu-
aHT BUPTYaJbHOIO METO/a, KOTOPbIil Hy;KHO BbI3BaTh, B 3aBUCUMOCTH OT THIIA
00beKTa, K KOTOPOMY ITPOUCXOAUT obpaiieHue 1o cebuike. ObpaTute BHUMaHUE:
nmenno cpega NET, a ve kommuisitop C#, 109TOMY BBIGOP BUPTYaJIbHOIO METO-
Jla IPOUCXOAUT ITPU BbIIIOJIHEHUH, a HE ITPU KOMITUJIATINNA.

Ecsi 6a30BbIi KTace COMEPKUT BUPTYATbHBIN METO/ U OH HACJIELYETCsT TIPOU3-
BOJIHBIMU KJIACCAMM, TP 0OpaIlleHNH K PasHbIM THIIaM OOBEKTOB 110 CChLIKE Ha
6a30BBbIiT KJTACC BBIMOIHSIIOTCS Pa3Hble BAPHAHTHI ATOTO BUPTYAIHLHOTO METOJIA.

OO6bsABUTH BUPTYaJIbHBII METOJ MOKHO C HOMOIIBIO KJIIOUEBOTO cJoBa virtual,
KOTOPOE YKa3bIBAETCSI Mepejl ero uMeneM. JlJist mepeoripeieieHust BUPTYaibHO-
ro MeTO/a B IPOM3BOIHOM KJlacce UcoJbayercs Moaudukarop override. Bup-
TYaJIbHBIA METOJ/l He MOXKeT ObITh 0OBSIBJIEH Kak static mim abstract (cm. cep.
paszen).

[Tporiecc moOBTOpPHOTO OTMpEZeNeHNs BUPTYaJbHOTO METOAA B ITPOU3BOIHOM
KJIacce Ha3bIBaeTCs TepeonipenenenieM Metona. [Ipu mepeonpenesienn MeTo-
JIa - M3, BO3BPAI[AeMbIl TUT ¥ CUTHATYpPa TePEoIpeesIIoNero MeToa 0JxK-
HBI OBITH TOYHO TAKMMHU K€, KK U Y TOTO BUPTYaJbHOTO METO/Ia, KOTOPBIN mepe-
oTIpesIesIeTC .

[Tpumep BUPTYyaIbHOTO METO/Ia B 6A30BOM KJIacCe:

public virtual string MyString(string s)
{

W

return “MyString + s
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}

[Tpumep nepeotpeziesieHnst METO/IA B TPOU3BOTHOM KJIACCE:

public override string MyString(string s)
{

return "Overrided string " + s;

5.4.7. AGCTpaKTHbIE KNacchbl

MHoraa Hy)KHO co3/aTh 6a30BbIil KJIACC, T/ie OnpeessieTcs: camast obmiast Gop-
Ma JIJISl BCEX €ro MPOU3BOAHBIX KJIaccoB. IIpeanonaraercs, 4To HAMOJHATh 9Ty
dbopmy aerassimu Gy Ly T MPOU3BOAHbBIE Kaacchl. B TakoM o6Iiem Kiacce ornpejie-
JIIETCSI JIMIID XapaKTep METO/I0B, TPy0O0 rOBOPSI, B HEM OIIPEAENAIOTC (PYHKIINK-
3arJIylIKku. PeaJII/IBOBbIBaTI) NaHHbIE METO/IbI 6y[[yT IIPOM3BO/IHbBIE KJIACCHI.

ITpu cosmannm coGCTBEHHBIX OGUOIUOTEK KJIACCOB BbI MOXKeTe YOeAUThCs, YTO Y
METO/Ia YaCTO OTCYTCTBYET COJIEPsKATe/IbHOE OIpe/iesieHI e B KOHTEKCTe ero Ha-
30BOro Kjacca. JJaHHyI0 CUTyallMio MOKHO PEIInTh ABYMs criocobamu. Tlepsbrii
U3 HUX 3aKJII0YAETCsT B BBIBOJIE MTPEAYTIPEsKAAIONIero coobienus. IIpu otrajike
JAaHHBIN c110cob puroauTest, Ho B production-sepeun koga oH Hegomycrum. Hy-
JKeH CIoco0, rapaHTUPYIOIINIA, YTO B IPOM3BOHOM KJIacce JAeHCTBUTENbHO OY-
JyT MepeonpeiesieHbl Bce HeoOXoarMble MeTobL. Takoii criocob 3akaoJyaercs B
HCIIOJIb30BaHUN aOCTPAKTHOTO METOJIa.

AOGCTpaKTHBII METOZ CO3ZaeTcs ¢ MOMOINbI0 Moxudukaropa abstract. Y ab-
CTPAKTHOTO METO/Ja OTCYTCTBYET TEJIO U OH He peajnsyercs: B 6a30BOM KJiacce.
JlaHHBIN MeTO [OJKeH ObITh peain3oBaH (TI€peorpeiesieH) B MPOM3BOIHOM
KJlacce, HOCKOJIbKY €ro BApUaHT U3 6az0BOro KJacca IPOCTO HEPUTOAEH J1JIst KC-
0JIb30BaHus. AGCTPAKTHBIA METO/I aBTOMATHYECKU CTAHOBUTCSI BUPTYaJIbHbIM,
[I09TOMY OH He Tpebyer ykazanus Mmoaudukaropa virtual. Bosee toro, coBmect-
HOe HCIIoJIb30BaHKe MordukaTopos virtual u abstract npuseser k ommoOKe.

CuHTakcuc onpeseseHnst abCTPaKTHOTO METO/a CJIELYIOIINI:

abstract Tun uMa (COMCOK apaMeTpoB) ;

[Tpumep orpesiesieHnst abCTPaKTHOTO KJlacca:

class Parent

{
public int x, y;

public Parent ()
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x = 10;
y = 20;

public abstract int sum();

}

B IIPpOMU3BO/IHOM KJIaccCe a6CTpaKTHbII7I METO/ IIEPEOIIPEAEIAETCA TaK!

public override string sum()
{

return x + vy + z;

Cuaenyromiasi TiaBa Oy/1eT He MeHee MHTEPECHOI. B Hell MbI TOroBOprM 06 HHTEP-
(heticax, cTpyKTypax u epedncaeHnX.
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6.1. NMNoHaTue nHtepdenca

ITepBBIM €7I0M HY’;KHO TTO3HAKOMUTHCS ¢ TIOHATHEM uHTepdeiica (interface).
Wurepdeiic npeacrasiaser coboil UMEHOBAHHBIA HAO0D aOCTPAKTHBIX YJIECHOB.
AbGCTpaKTHBIE METO/IBI, ¢ KOTOPHIMU MbI TIO3HAKOMUJIKCH B TIPOILJION I/IaBe, He
UMEIOT HUKAKOW CTaHJAPTHOW peanusanuy. KOHKpeTHbIEe UYJieHbl, OTpejieisie-
Mble nHTepdEeicoM, 3aBUCAT OT TOTO, KaKoe MoBeleHNe MOIETNPYETCS C eTo T0-
Motibio. InTepdeiic BeIpaskaeT MoBejieHre KJIacca NIu CTPYKTYPBI.

B 6ubamorekax 6a3oBbix KaaccoB NET mocTaBisioTcs COTHU IPEAOIpeaeIeH-
HBIX TUIIOB MHTEP(ENCOB, KOTOPBIE PEATU3YIOTCS B PasHbIX KJlaccax.

B unTepdetice Teso HU 0JJHOTO U3 METOZIOB He oTpeiessercs. /[ pyrumu cioBa-
MU, B uHTEpdeiice BoOOIIe HET HUKAKON peaausaliii. B HeM TOJbKO yKa3aHo,
YTO cJemyeT cjesiaTh, HO He HallMCaHo, Kak aTo chaenarh. [locie omnpenenenus
uHTepdeiic MoKeT ObITh peaJM30BaH B JIIOOOM KOJIMYECTBE KJIACCOB. A B OJJHOM
KJIacce MOKHO Peasin30Bath Ji000e KoJamuecTBo nHTepdeiicos. baarogaps mos-
nepxkke naTEpPEiicoB B C# MOTHOCTHIO peaJM30BaH OCHOBHOM TIPUHITUII TTOJIH-
Mopduama: oiuH nHTEPGENC - MHOKECTBO METO/IOB.

Yrobbl pean3oBaTh nuTepdeiic B Kiacce, Hy)KHO yKa3aTh TeJIa METOJIOB, OIH-
CaHHBIX B 3TOM MHTepdeiice. Kaxaprii kiracc MOXKeT, KaK YTOAHO ONPeiesATh
CBOIO COOCTBEHHYIO peann3alinio narepdeiica. A 910 03HAYAET, YTO B [BYX Pas-
HBIX KJIaccax MHTepdeiic MOKeT ObITh Peann3oBaH 1mo-pasHomy. Ho B Kaskmaom
U3 HUX JIOJUKEH TOJJIEPKUBATLCS OJIMH M TOT ke HabOp METOJIOB JAHHOTO WH-
Tepdeiica.

Wurepdeiic 00bIBISIOTCS € TOMOIIBIO KJII04eBOTo cyioBa interface. PaceMorpum
CUHTAKCHUC OOBSIBJICHHUSI:

interface wmmsa{
return type method name 1 (args);
return type method name 2 (args);

//
return type method name N (args);

}
3mech UMs - UMs KOHKPETHOTO uHTepdeiica, return_type - BO3BpalllaeMblil THII,

method name N - umst MeTozna, args - cnucok aprymenTos. Ilo cymiecTBy Bce
9TH METO/IbI SIBJISTIOTCST aOCTPAKTHBIMU.
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Kax Bunure, B untepdeiice HetT HUKaKol peasusanuu. [IpocTo cmicok MeTomoB.
B unTepdeiice Bce METObI HESIBHO CYUTAIOTCS MyOJUYHBIME, TT09TOMY public
SIBHO YKa3bIBaTh HE HYXKHO.

Kpome MeTo0B B mHTEpdEiicax MOTyT ObITh YKa3aHbl CBOMCTBA, HHAEKCATOPHI U
cob6bitust. Ho maTepdeiich He MOTYT Co/lep:KaTh YIeHbI JaHHBIX. TakKe B MHTEP-
(heticax Heb3S OMPEAETUTH KOHCTPYKTOPBI U IeCTPYKTOPEL. Hut oive 13 uienos
nuHTepdeiica He MOKET OBITh CTATHYECKUM.

ITocne onpenenenust naTepdeiica ero MOXHO MCII0JIb30BATh B OJIHOM WJIHM He-
CKOJIBKUX Kyraccax. YTo6sl peann3oBaTh HHTEPdEIic, HYKHO yKa3aTh €ro nMsi
10CJIe IMEHU KJIACCA, AaHATOTUYHO TOMY, KaK BBI 9TO JIeJIAJIH TIPH yKazaHuu 6a3o-
BOTO KJIacca:

class mMma_kjacca : mMA_uHTepodenca |
// Teyo kjacca

}

B xmacce MoxxHO peas30BaTh HECKOTBKO NHTEPGhENcoB. {1 3TOTO HYKHO yKa-
3aTh CIUCOK MHTEP(DENCOB Yepes 3arsTyio. B kiacce MOKHO HacsieoBaTh 6a30-
BbIii KJIacC ¥ peain3oBaTh OAUH Win Oojiee nHTepdeiicos. B atoMm ciyyae nms
6a30BOro KJIacca I0JKHO OBITh YKa3aHO Mepejl CIIMCKOM MHTePdecoB, pa3ierisi-
€MBbIX 3aITSATOM.

Metozsl, peanusyorue uHTepdeiic, 10/KHbI ObITh 00bsiBIeHbI Kak public. Bos-
BpAI[aeMbIil THIl U CUTHATYPA PEATU3yeMOr0 METO/A JOJIKHBI TOYHO COOTBET-
CTBOBaTh BO3BPAIAEMOMY THUILY U CUTHATYPE, KOTOPbIE YKa3aHbl IIPH OIIpeieie-
HUM uHTepdeiica.

[Tormmaro, yTo ceifyac coBceM HUYEro He MOHSATHO, HO BCE MPOSICHUTCH, KaK
TOJIBKO MBI PACCMOTPUM TIPUMEDP, TIPUBE/IEHHBII B cTuHTe 6.1.

Jlnctuur 6.1. Mpumep onpepenenns uitepdeicos

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

namespace ConsoleApplicationl
{
// OnuceiBaeM MHTepdeiic
public interface ITest
{
// Omnpenesnsgem Habop abCTPAKTHHIX METOIOB
int Testl():;
int Test2();
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// IaHHBEM KJIaCC peanmusyeT uHTepberic ITest
class MyClass : ITest

{
int My x;

// lpuMep get-Tepa M set-Tepa 3aKPHTOT'O [IOJS X
public int x

{
set { My x = value; }
get { return My x; }

public MyClass () { }

// PeammusyeMm MmeTomn umHTepbemca ITest
public virtual int Testl()
{

return 1;

public int Test2()
{

return 2;

class Program

static void Main()
{
MyClass objl =
int t1 = objl.Testl();
int t2 = objl.Test2();

new MyClass () ;

Console.WriteLine ("{0} {1}", tl1, t2);

Console.ReadLine () ;

}

6.2. KnoyeBble cnoBa as mis

KioyeBoe ¢s10BO as 1M03BOJISIET ONIPe/IeIUTD, TOJ/IePsKUBAET JIU JAHHBIHM THIT TOT
ny uHoit nnTepdeiic. Ecm 060beKT yaeTcst HHTEPIPEeTUPOBaTh KaK YKa3aHHbIN
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uHTepdelic, To BO3BPAIlaeTCd CChIIKA HA MHTepecyoonuil narepdeiic, a ecan
Her, To ceblika null. CiieoBaresbHO, TIEpe MPOAOJIKEHUEM B KOJE HEOOXOIMMO
peyCMOTpPETh IpoBepKy Ha null. PaccMoTpuM HEGOIBINON TpUMep:

ITest obj = objl as ITest;
if (obj != null)

Console.WriteLine (“EcTer nonmepxka mHTepberica ITest”);
else

Console.WriteLine (“ITest He nommepxueBaeTcs”);

[TpoBepuTh, OBLI JIM Peasn30BaH HYKHbIA HHTEPDENC, MOKHO C TIOMOIIIBIO KJIFO-
4yeBOTO cJI0Ba is. Ecii 3anpaimmBaeMbiii 00bEKT He COBMECTUM C YKa3aHHBIM MH-
tepdeiicom, Bo3Bpaiiaercst 3HaueHue false, a ecim coBMecTHM, TO MOKHO CIO-
KOMHO BBI3BIBATH UJIEHBI 3TOTO WHTepdetica:

if (objl is ITest)
Console.WriteLine (“ga");
else
Console.WriteLine ("HeT") ;

6.3. UHTepdencHblie cBOUCTBA

[Tomo6HO MeTo/aM, CBOMCTBA YKas3blBalOTCs B MHTepdeiice BoobIe 6Ge3 Tea.
Cuntakcuc o0bsiBIeHUST MHTEP(HENHCHOTO CBOWCTBA BBITJISIIUT TaK:

// ViHTepdelicHOE CBOMCTBO
TUI M4 {

get;

set;

B ompenenerun nnTepdeiicHBIX CBOWCTB, JOCTYIHBIX TOJTBKO /JII YTEHUS WU
TOJIBKO JIJISI 3aTTUCH, JI0JKEH TPUCYTCTBOBATH €MHCTBEHHBIN aKkceccop: get uiu
set COOTBETCTBEHHO.

[Tpumep onpenencansa naTepdeficHBIX CBONCTB MpHBe/eH B JUCTHHTE 6.2.

Jluctunr 6.2. NMpumep onpepgeneHns MHTEPPENCHLIX CBOACTB

using System;
namespace ConsoleApplicationl
{
interface ITest
{
string Str

{
get;
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set;

class MyClass : ITest

{
string myStr;
public string Str
{

set

{

myStr = value;
}
get
{

return myStr;

}

class Program

{

static void Main ()

{
MyClass objl = new MyClass();
userl.Str = "Hello";
Console.ReadLine () ;

}

6.4. UHTepdencol n HacnepoBaHue

[Tomo6HO Kiaccam, oxuH uHTEPGENC MOKET HACJEIOBATD IPYTOiL, P HTOM CHH-
TaKCUC HAcJe0BaHus MHTepdelcoB Takoil ke, Kak y kjaccoB. Eciu B kiacce
peajiusyercst OJiMH WHTepdeiic, HacaeAyOINUN IPYTOi, B HEM JI0JKHBI ObITh pe-
AJIM30BaHbl BCE UJIEHBI, OIIpe/ie/IeHHbIE B IIeMIOYKe HACJIe/[0BaHNsI UHTepdeiicoB.
Wutepdeiichl MOTYT OBITH OPraHU30BaHbI B MepapXuu. Ecjiu Kakoii-To nHTEp-
eiic pacipsier cyecTBYIOININiL, OH HACJIELYET BCe abCTPAKTHBIE YJIEHBI CBOUX
poauTeneii. B otamdme oT KyaccoB, MPOM3BOAHBIE MHTEPGENCH HUKOT/IA He Ha-
CJIEYIOT caMy peasin3aiiuio. BMecTo aToro oHM mpocTo pacuiupsiior coOCTBEH-
HOE OTIpejiesieHne 3a cueT H00aBIeHUs IOMOTHUTETbHBIX aO0CTPAKTHBIX YJIE€HOB.
ITpumep HacsieioBaHMs MHTEPdEICOB TpUBe/ieH B ucTuHre 6.3.

Jlnctuur 6.3. NMpumep HacnepoBaHua MHTEPGECcoB

using System;
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namespace ConsoleApplicationl

{

public interface A

{
int TestA():;

}
// Vurepberic B HacyenmyeT uHTepbernc A
public interface B : A
{

int TestB();
}
// Kmacc MyClass HacienyeT uHTepdeiic B
// v peanusyeT MeTOomH uMHTepbdercos A u B
class MyClass : B
{

public int TestA()

{

return 1;

public int TestB()
{

return 2;

}

class Program

{
static void Main ()
{
}

}

6.5. CTpyKTYypbI

OO6beKTHI KOHKPETHOTO KJIACCA JOCTYITHBI 110 CChLIKE (TTOCKOJIBKY KJIACCHI OTHO-
CATCS K CChIJIOYHBIM THIIAM JAHHBIX), B OTJIMYKE OT 3HAYEHUN OOBIYHBIX THUIIOB,
KOTOpPBIE IOCTYITHBI HETIOCPE/ICTBEHHO. B HEKOTOPBIX CUTYAIUSX /IJIST TIOBBIIIIE-
HUst 3(HEKTUBHOCTU TIPOrPAMMBI [TOJIE3HO UMETh HIPSIMOIL IOCTYII K 00bEKTaM,
KaK K 3HAUYEHMSIM ITPOCTBIX TUITOB. Beb Kaskiblii 10CTyI K 00beKTy (/1ake K ca-
MOMY HEOOJIBIIIOMY ) TPEOYET J0MOJTHUTEbHbIE CUCTEMHBIE PeCYPChI (OTlepaThB-
HYTO TaMSTh U TPOTIECCOPHOE BPEMST ).

Jluist peniieHust HOAOOHDBIX 3a/1a4 UCTIONB3YIOTCSI CTPYKTYPbl. CTPYKTYPBI 1107100~
HBI KJTaccaM, HO OHM OTHOCSITCSA He K CCBIOYHBIM THTIaM JaHHBIM. CTPYKTYPHBI
OTJIMYAIOTCS OT KJIACCOB CHIOCOOOM XPaHEHUsI B MAMSITH M CIIOCOOOM JIOCTYTIa K
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nuM. Knaccel pasmerraiorcsi B Kyde, a CTPYKTYPhI - B CTe€Ke. DTO U €CTh caMast
6osbinast pasuuiia. M3 coobpaskennii ahheKTHBHOCTH TPOrPaMMBbI CTPYKTYPbI
0JIE3HO UCTIOJIb30BATh JIJIsl HEOOJIBIITMX TUIIOB JaHHBIX.

CHHTaKCHYeCKH ONTUCAHNE CTPYKTYPHI TOX0XKe Ha Kracchl. OCHOBHOE OTIUYE B
TOM, YTO KJIACC OTIPEIEJISIETCS C TIOMOTIBIO CIIyKeOHOTO cioBa class, a cTpykTypa
- ¢ TIOMOIIBIO CaIysKeOHOTO coBa struct. CHHTaKCHUC CIIeMYOIHIA:

struct mMmsa : mHTepdelch {
// OOBABJIEHUS UJIEHOB

}

Kak u y Kiacca, y CTpyKTYPbI MOTYT OBITh METO/IbI, TIOJIsl, UHAEKCATOPBI, CBO¥i-
CTBa, METO/IBI U COOBITHSL. B cTPyKTYypax maxke MOKHO OOBSABISATH KOHCTPYKTO-
PBI, HO He ecTPYKTOPbl. OIHAKO B CTPYKTYPE HENb3sT ONIPENETUTh KOHCTPYKTOP
0 YMOJTYaHUIO (KOHCTPYKTOP 6€3 ITapaMeTpoB).

[TockoJIbKY CTPYKTYPBI He TIOJIEPKUBAIOT HACTEIOBAHIE, WX YJIE€HBI HETb3sI
yKa3bIBaTh Kak abstract, virtual uau protected.

OOGBEKT CTPYKTYPbI MOKHO CO3/IaTh € MOMOIIBIO OIIEpaTopa New - Kak BbI ITO
nesaid [ist kiacca. Ho 06bI9HO B 5TOM HET HEOOXOAUMOCTH, TIOCKOJIBKY TTPH HC-
MTOJTb30BAHUN OTIEPATOPA NEW BBI3BIBACTCSI KOHCTPYKTOP TI0 YMOJTYAHUIO, & €CIN
BbI HE UCIIOJIb3YETe OIEPATOP NEW, TO 0OBEKT BCE PABHO CO3/AETCS, HO HE MHUIH-
asmsupyercst. [lpumep oObsIBICHNS CTPYKTYPbI IPUBEEH B JIUCTUHTE 6.4.

Jlnctunr 6.4. NMpumep CTPYKTYpbI

using System;

namespace ConsoleApplicationl
{
// CosmamuMm CTPYKTYPY
struct CarInfo
{
public string Brand;
public string Model;

public CarInfo(string Brand, string Model)
{

this.Brand Brand;
this.Model = Model;

public void GetCarInfo ()
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{
Console.WritelLine ("Bpeun: {0}, Momemnb: {1}",
Brand, Model) ;
}

class Program
{
static void Main ()
{
CarInfo carl = new CarInfo ("Audi", "Ao");
CarInfo car?2 = new CarInfo ("BMW", "X5");
Console.Write("car 1: ");
carl.GetCarInfo();
Console.Write("car 2: ");
car2.GetCarInfo();

carl = car2;
car2.Brand = "Toyota";
car?2.Model = "Camry";

Console.Write ("carl: ");
car.GetCarInfo();
Console.Write ("car2: ");
car2.GetCarInfo();

Console.ReadLine () ;

BoiBo/I TpOrpaMMbl GyIET TAKKUM:

carl: Bpenn Audi Momens A6
car?2: Bpennm BMW Momenb X5
carl: Bpenn BMW Momenb X5
car?2: Bpenn Toyota Momene Camry

Eciu onHa cTpyKTypa prcBanBaeTcs IPYroi, TO IPU ATOM CO3/Ia€TCsT KOIUs ee
06beKTa. ITO TIaBHOE OTJIUYUE CTPYKTYPBI OT Kiaacca. Korga ceblika Ha OuH
KJIacC MPUCBANBAETCS CChIIKE HA JIPYTOI KJIACC, B UTOTE CChLJIKA B JIEBOI YacTu
oreparopa MpHCBaBaHUs YKa3blBAET HA TOT JKe CaMblil 00BEKT, YTO U CCBIJIKA B
IIpaBoOli ero YacTu. A KOT/la TepeMeHHast OJTHOHN CTPYKTYPBI IPUCBANBAETC Iiepe-
MEHHOI1 JIPYTroi CTPYKTYPBI, CO3/AETCSI MOJHAS KOMUS 00BEKTa CTPYKTYPhI U3
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paBoii YacTu oreparopa npucBanBanus. Eciu 61 BMecTo cTpykTypbl Carlnfo
MbI ObI CIIOJIb30BAJIH KJIACC ¢ TAKUM K€ UMEHEM, TO BBIBOJ] IPOrPaMMBbI ObLJT Gbl
TaKUM:

carl: Bpenm Audi Momesnb A6
car?2: Bpennm BMW Momesnb X5
carl: Bpenn Toyota Momesne Camry
car?2: Bpenn Toyota Momesns Camry

6.6. NepeuncneHud

[Tepeuncnenne (enumeration) — 9T0O OTMpPeIEIEMBIN TTOJTb30BATEIEM I€TOUNC-
sennprii T, Korga Bel 06bsiBIIsIETE TIepevrc/IeHne, TO yKa3biBaeTe Habop /10-
MTyCTUMBIX 3HAUEHUH, KOTOPbIe MOTYT TIPUHUMATD 9K3EMILISIPHI TePEUNCTeHUT.
ITUM 3HAUEHUSIM MOKHO IIPUCBOUTH UMEHA, TOHSATHBIE YyesoBeKy. Eciu mpucBo-
UTh 9K3EMILIAPY TTePEUNCIeHIsT 3HaUeHNe, He BXO/ISIIee B CITICOK PaHee OTpere-
JIEHHBIX, KOMITUJISITOP BBIAACT OMIMOKY.

CuHTaKcuc onpeeseHus IepedncaeHns TaKol:

enum mMsA {CHMCOK_HepeLIMCJ'[eHMH} ;

Jluctunr 6.5 COEPIKUT IIPUMED OIIpeAc/ICHNA U NCIIOJIb30BaHUA IIEPEYNCIIEHUA.

Jlnctuur 6.5. Ucnonb3oBaHue nepevncneHnii

using System;
namespace ConsoleApplicationl
{
// CosmaTb mnepeumrciieHyre
enum car : long { Brand, Model, Year, Engine }

class Program

{

static void Main ()

{

car carl;

for (carl = car.Brand; carl <= car.Engine; carl++)
Console.WriteLine ("Kmou: \"{0}\", sHauenue {1}",
carl, (int)carl);

Console.ReadLine () ;
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Kakmast cumBosimdeckn o603HadaeMasi KOHCTaHTa B TIEPEYMCIICHUN NMEET 11eJ10€
snavenue. OHAKO HesIBHBIE MTPe0OPA30BAHNUST TIEPEUMCIMMOTO THUIIA BO BCTPO-
€HHbIE I[eJIOYKCICHHbIE TUITBI 1 00paTHO B C# He onpeie/ieHbl, a 3HAYHT, B 10~
JOOHBIX caIydasix TpeOyeTcst SBHOE TIPUBEICHIE THITOB, 4TO MOKHO HabJII01aTh B
Hamieil mporpamme. IIpuBenenne THIOB TpeOyeTcst TIPU MPe0OPasOBAHNUN IBYX
nepeuncanMbix THIoB. Ho mockosbKy nepeurcienust 0603Ha4aloT 1ieJible 3Ha-
YeHUs, TO UX MOKHO, HAIIPUMEP, UCIIOIb30BATh [IJI YIIPABIEHUS OMEPaTOPOM
BbIGOpa switch mim ke onepatopom 1ukia for.

HpI/I JKeJTaHUN MOJKHO CaMOCTOATE/IbHO Ha3HAYUTDb 3HAYEHUA 3JIEMEHTaM IIEpeE-
YuCJICeHUA

enum car { Brand = 1, Model = 2, Year = 3, Engine = 4 }
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7.1. BBeneHue B 00pabOTKy MCKITIOYEHUN

Ot omunbok HUKTO He 3acTpaxoBaH. Ho He Bcera ommOKN TPOUCXO/IAT 110 BUHE
paspaborunka. B HEKOTOPBIX Ciydasix OMIMOKY MOTYT CTEHEPUPOBATH JA€HCTBUSI
MOJTb30BATEIsT, HATPUMED, HEIOMYCTUMBINA BBOA. Takske ommOKa MOKET MPOH-
30UTH U3-32 OTCYTCTBHUSI TOTO WJIK WHOTO JIpaiiBepa, KOTOPBIN UCTIOIb3YeT MPH-
JIOKEHIE U KOTOPBIil UJIK OTCYTCTBYET WK PaOOTaeT HEKOPPEKTHO HA KOHEYHON
cucteme. CaMblii TIPOCTON MTPUMED - KaibKyJsiTop. Bee 3HaioT, uto Ha 0 euTh
HeJIb34, HO ITOJIb30BATEJIb 110 TEM WJIM MHBIM IPUYMHAM MOKET YKa3aTb 0 B xaue-
cTBe BTOpOTO onepana (uiu xe 0 Gyer creHepupoBaH B Pe3yJibraTe BbIYUCIIE-
HUST KAKOU-TO (DOPMYJIbI, €CJIN BBI pa3pabaThIBaeTe CJIOKHBIN MaTEMaTHIECKHIA
KaJbKyJisiTop). B aTOM ciydae npousoiizer ommbka jgesnenust Ha 0 v Oyzer cre-
HepupoBaHo uckioyeHue System.DivideByZeroException. IIporpamma Oyzaer
OCTAHOBJIEHA, & MOJIHb30BATEJb YBUIUT OKHO C OINOKOM.

He cMoTps Ha TO, 4TO ommbKa MPOU30NLIA 110 BUHE MOJIb30BaTe/Isl, OTBETCTBEH-
HOCTh 32 Hee BCe PaBHO HeceT MporpaMMUCT. Beab mporpaMma He J0JKHA 3a-
BepIaTh, OHA JOJKHA 00paboTaTh 3TO UCKII0YEHNE, COOOLUIUTD IOJIb30BATEIIO O
HEJIOIYCTUMOCTH TAKOI Onepaliy U IPOAOJIKUTH BbinosHeHue. [TporpaMmuct,
pasyMeercsl, BCe 9TO JI0JIKEH 3aKOMPOBATh.

CymiecTByeT JiBe TaKTUKK 00paboTKK MCKIoYeHn . [lepBast 3aKI04aeTcsi B TOM,
9TOOBI HE JIOMYCTUTD MOSIBIEHIE UCKJIIOYEHUsT KaK TaKOBOTO. B ciydae ¢ Kajib-
KYJISTOPOM TPUJIOJKEHUE JIOJIKHO IIPOBEPUTH BTOPOU OTIEPAH/I 10 BbITIOJHEHUS
caMoMl JIeJIeHUsI U COOOIIHUTD MOJIb30BATENI0 O TOM OH COOMPAETCST BBITIOJHUTD
HEJIOMYCTUMYIO OTIepaInio. AHAJIOTHMYHO, TP pabore ¢ hailsaMu IPUIOKEHUE
CHavaJa JIOJKHO TIPOBEPUTH CylllecTBOBaHUe aiiia, a yKe MOTOM OTKPBIBAThH
€ro JIJI YTEHUS.

Bropas TakTuka OCHOBaHa Ha IPEIION0KEHHH TOTO, YTO KAKOW-TO KO MOKET
BBI3BATh UCKJIIOUEHNE. DTOT KOJ 3aKjIiouaercs B GJI0K try/catch u mpoussoaut-
cs1 06pabOTKa 0KUAAEMOTO UCKIIOYEHUSL.

[lepBas TakTHKa CYUTAETCS MPEATIOUTUTENBHONM, HO OHA BO3MOXKHA HE BCET/IA.
B NET npeaycMmorpena passutast cucteMa o6paboTku omub6ok. ITporpaMMuct
MOJKET HallicaTh KO/, IPOU3BOASIIII 00pabOTKY JIst KasKA0ro THIA OMIMOKH, a
TaKsKe OT/AENUTh KOJI, MOTEHIIMAIbHO TIOPOKIAIONIMIA OIMOKH, OT Ko/a, 0Opaba-
TBHIBAIOIIIETO UX.
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[Tpeskne, yem Mbl riepeiiieM K CaMiM UCKJIIOYEHNEM, HY>KHO TIOTOBOPUTH O TUIIAX
omm6ok. Beero cymiectByer Tpu THIa OMIMOOK - OMUOKK TIPOrPaMMHUCTa, OG-
KM TI0JIb30BaTeIsl U MCKIoueHust. K nmepBoMy Tuiy ommbGOK OTHOCSTCS OIIUG-
KW B JIOTHKE IporpaMmbl. Harpumep, ommbka HeyuTennoii exunauiis (off-by-one
error). Berpeuaetcs, kora, HampuMep, KOIUIECTBO UTEPAITUH B IUKJIE HA €IH-
HUILy OOJIbIlle WM MEHbIIe KoJinyecTBa 06pabaThiBaeMOTo MaccuBa. IIporpam-
MUCT MOKeT 3a0bITh, YTO HyMepallisi MacCuBa HaurHaeTcst ¢ ) 1 HaYaTh ¢ e1u-
Hutbl. Ecim B ukie ucmonb3yeTcs: yeaoBrue OCTAHOBKY TIPU IOCTUKEHUHT 3HA-
YeHUsT, OIpeIeIeHHOTO B cBoiicTBe Length, To mukir mpocto He 06paboTaeT oauH
aJieMeHT - iepBbIii (¢ mHAekcoM 0). Ecoi ske KomuecTBO 21eMEHTOB B IIUKJIE 32~
NAaHO XeCTKo, HampuMep, 10, To mpousoiifeT HapyIIeHNe TPAHUI] MAcCUBa. JTO
TOJIBKO OJIMH W3 MPUMEPOB ONMIMOOK MporpaMMucTa. VX CymiecTBYIOT COTHH,
€CJTY HE THICSYH.

Ko Bropomy Tuity ommGOK OTHOCSATCS OIMOOUYHBIE AEHCTBUS MOIb30BaTENCH.
Camoii pacripocTpaHeHHON OMMOKON SIBJISIETCS] HEMTPABUIbHBII BBOJL MOJIb30Ba-
tesist. Ecou npusioskenue He o6pabaTbiBaeT BBOJ MOJIb30BATES, TO 9TO MOKET
IPUBECTH K OY€HB CePhe3HbIM 1TpobsieMam. Het, 310 He 3aBepiiieHe IporpaMMbl
[P UCKJIIOUEHUU. DTO, CKAKEM Tak, MeJoun. [IpeicraBbre, 4To Bbl paspabaThi-
BaeTe BeO-CTPAHMUILY, IPeIHA3HAYEHHYIO /i1 BBOjIa MHMOpMaIuu, Kotopasi Oy-
neT coxparena B 6a3y manubix. Ecsin BbI He oOpabaTbiBaeTe BBOJ, TO TTOJH30Ba-
TeJIb BMeCTO 0OBIYHON MH(MOPMAIINT MOXKET YKa3aTh B 1oJie BBojia SQL-kox, Ko-
TOPBI yaaauT Beto 6a3y paHHbix. Takast yrposa HasbiBaercst SQL Injection.

Wckmouenue (exception) Wiy UCKIIIOUNTENIbHAS CUTYAIUS - aHOMAJIUS, KOTO-
pas MO)KeT BO3HMKHYTb BO BpeMs BBINOJTHEHM: (runtime) U KOTOpPbLIE TPY/HO
MIpeyCMOTPETh BO BpeMs TporpaMmMupoBanus. [Ipumeps! neKIoInTeTbHBIX CH-
Tyaluil - OTKPbITHE TOBPEKAEHHOTO (haiisia, MOIMbITKA YTeHUs U3 TaOJUIIbI Ga3bl
JaHHBIX, KOTOPas yoKe He CYILIeCTBYyeT UJIN Ke ee CTPYKTypa usMeHeHa. Ecau ¢
ommubKoit nesenus Ha 0 nan ¢ OTKpeITHEM aiilyia Bce POCTO: OCTATOUHO UITH
TTPOBEPUTDH BTOPOH OTEPaH] UM CYIIEeCTBOBAaHME caMoro ¢aiiyia, To ¢ TaKUMA
omubKaMi Bce He Tak oiHo3HayHo. [Ipuioskerne oTKpbIBaeT hailsr u oKuaer,
4T0 OH OyzeT B omnpezenentnom dopmare, nanpumep, B XML. TIpoBeputs mpu-
HA/UIE)KHOCTD K TOMY MJIM THOMY (hOpMaTy MOKHO IIPM OTKPBITUHN (aiija - eciu
npusokenue otkpoer He XML, daiis, a 00bIYHbBIIT TEKCTOBBII (haiisr, To cpasy
coobmmuT 06 3TOM Mosb3oBarenio. Ho eciu nmpusokenue Taku oTkpbiBaeT XML-
(haiin, ono naunnaet ytenue. [lo Mepe uTeHNd OKa3pIBaeTCs, 9TO (A TOBPEK-
nen. Cpasy mpoBepuTh, MOBPeXKeH i (halil uim HeT, IPAaKTUIeCKH HEBO3MOXK-
Ho. Hampuwmep, pasmep daiiia MoxkeT GBITH OBOJIBHO OOJIBIIIM 1 €CJIH TIPOBe-
PSITb KOPPEKTHOCTH (haiia mepes Kaxaoi 06paboTke, ToO paboTaTh IPOrpaMma
Gynet neacdexTnBHO. Beib OMMOKY MPONCXOISIT TOBOJIBHO PEIKO, & TIPOBEPSITH
KOPPEKTHOCTD MIPUETCS KaKABII pa3 Py OTKPBITHH (aiia.
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O/HAKO TPOrPaMMUCT MOKET TIPEYCMOTPETD, YTO TaKasd UCKJIIOUNTETbHAS CU-
Tyarust MokeT rpousoiitu. OH OJKEH MepexBaTHTh ee 1 00paboTaTh.

o noasnenns NET o6pa6orka omu6ok B Windows 6bl1a JOBOJIBHO CIOMKHOIA.
MHorum mporpaMMHUCTaM TPUXOANUIOCH BKIIOYATh COOCTBEHHYIO JIOTHKY 06pa-
60TKH OIMUOOK B TpUIIOKeHe. KpoMe aTux mpuemMoB, KOTopbie ObLIn pa3pado-
TaHbl caMuM paspaborurkamu, B B API-unrtepdeiice Windows omnpesnesiens cot-
HU K0/10B ommbok ¢ momoiikio #define mn HRESULT, a Takske MHOKECTBO Bapu-
anuii mpocthix OyseBckux 3uadennii (bool, BOOL, VARIANT BOOL u 1.1.). B
caydae ¢ COM-nipusioskeHUSIMY, HAITUCAHHBIMU Ha si3bikax VB6 u C++, Bce eme
CTIOKHEE.

OcHoBHast ipobJieMa CO BCEMH ITUMHU MOAXOIAMHU - OTCYTCTBUE CUMMETPH.
Kaxnast u3 Hux j0BosTbHO 3(phEeKTUBHA B PAMKaX KAKOTO-TO OJTHOTO TIPUJIOKE-
HUST WM OTHOHM TEXHOJIOTHH, MOKET OBITh Jlaske B PaMKaX OJHOTO sI3BIKA MTPO-
rpaMMUPOBaHUA.

B NET noazep:xxuBaeTcst cranmapTHas MeTOAWKA JJIs TeHepalluy U BBISIBJIE-
HUs OMUOOK B UCIOJHSONIEN cpeze. JlaHHas MeToauKa 1Mo3BoJsieT paspabor-
YMKaM KMCIHOJIb30BaTh B 00J1acTi 00pabOTKM OMMUOOK YHUMDUIIMPOBAHHBII TTO/-
xoJ1, aBJsiomuiics obmum 1 Beex NET-sasbikoB. Biaromaps aToii MeTouke,
C#-mporpaMMucT Moxer 06pabaTbiBaTh OIUOKK TOYHO TAKUM K€ 00pa3soM, KaKk
u VB-1porpaMMHucT.

7.2. NepexBaTt uckno4eHu. bnokm try,
catch, finally

Jlst o6paboTky uckaodeHniit B C# UCIIOIBb3YIOTCST CAeAyIoNe OJI0KNU:

* try - cozmepsKar Koji, KOTOPbIIl MOTEHIINAIBHO MOXKET CTOJIKHYTBCS C HC-
KJIIOYUTENIbHON CUTyallUeil.

e catch - comepxut Koz, 06pabaTHIBAIOLINIT ONTMOOYHbIE CUTYAI[UH, IIPOKC-
XOJISAIINE B KoJie OJI0Ka try.

+ finally - comepxuT KO/, OUMIIAIONINIT JTIOObIE PECYPCHI MU BBIOJIHSI-
0N JPYTHE AEHCTBUS, KOTOPBIE OOBIYHO HY/KHO BBIIIOJIHUTH B KOHIIE
6J10k0B try win catch. JIaHHBIN KO/ BBITIOTHSIETCS HE3ABUCUMO OT TOTO,

CreHepupoOBaHO UCKJIIOYEHNE NI HET.

B ocHOBHOM HcIONIb3yI0TCs G10KK try/catch. CuHTaKCHC ey onwii:
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try |
// BJIOK KOma, NPOBEPSEMHI Ha HaJMuMe OmUOOK.

}

catch (Excepl exOb) {

// OBpaboTumk MCKJUeHus Excepl
}

catch (Excep2 exOb) {

// 06paboTumk MCKIMOUeHUsS Excep?2

}

3nech Excep - aTo Tum nckiaoduerus. Eciu nckiItoueHne creHepupoBaHo oTlepa-
TOPOM tTy, OHO TIEPEXBATHIBAETCS COCTABJISIONIMM €My Tapy orepatopom catch,
KOTOPBI 1 TIPOU3BOAUT 0OPaOOTKY 9TOTO UCKJII0YeHNs. B 3aBUCHMOCTH OT THIIA
HCKJTIOUEHUST BBITTOJHSIETCS] M COOTBETCTBYIONIHIA otrepaTop catch, ecim nx 3ama-
HO HECKOJTBKO.

[Tpu nepexsare ucktoueHus epeMentast exOb mosydaet cBoe 3HaueHue. Booo-
1e yKasbiBaTh repeMenHyio exOb Heobst3aresibHO, e/ 00paboTUMKY HCKITIOUe-
HUIl He TpeOyeTcst OCTYI K OOBEKTY UCKIIOYEHUSI, YTO Ha CAMOM JieJie ObIBaeT
OY€Hb YACTO - Be/[b IOCTATOYHO TPOCTO 3HATDH TUIT HCKIIIOYEHIS.

Eciu uckaouenne He TeHepupyeTcs, To OJIOK olepatopa try saBepluaeT Kak
00bIYHO, a Bce 0J10KH catch mporyckatorest. BoimosHenme nporpaMMbl BO30OHOB-
JIIETCS ¢ IEPBOTO OIIePaTOpa, KOTOPbIii CJIe/[yeT MOC/Ie 3aBePIIalONIero olepaTo-
pa catch. [Ipyrumu cioBamu, coaepskuMoe catch BbINOJIHSAETCS TOIBKO, €CJIu Te-
HEPUPYETCS UCKIIOYEHHE.

[TocMoTpuM, Kak MOKHO 06paboTaTh fesenue Ha 0, 0 KOTOPOM MbI TAaK MHOTO TO-
BOPHJTH:

int x = 10, y = 0, z;
try
{
z =x / y;
}

catch (DivideByZeroException)

{

Console.WriteLine (“eseumnue Ha 0");

}

[IpenmytecTBO 06pAGOTKU MCKIIOYEHUH B TOM, YTO Ballla IporpaMma He OyaeT
3aBepIIaThCs aBapuiiHO. B 1aHHOM cirydae miporpaMMa 0TOOpa3uT COOOIIEH e 1
MPOAOJIKUT 0ObIYHOE BBINOTHEHKE. [IpaBia, 4To IPOU30iIeT aanee - 3aBUCUT OT
CaMOH MMPOrPaMMBbI.
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[Tpu HEOOXOAUMOCTH MOKHO YKa3aTh HECKOJIbKO OJIOKOB catch:

try
{

// HEeKOTOpEIE BBEUMUCIIEHNS

}

catch (OverflowException)

{

Console.Write ("llepenosnuenue") ;

}

catch (DivideByZeroException)

{

Console.WriteLine ("Ieneuue Ha 0");

}

catch (IndexOutOfRangeException)

{

Console.WritelLine (“Bexon 3a npenesisl nmuanasoHa”) ;

Kaskprit 6510k catch Gyner pearnpoBaTh TOJIBKO Ha CBOM KJIACC MCKIIOUEHHMS.

7.3. Knacc Exception

Bee omnpezensieMble MCKIIOYEHKS BCEra HACIeAylOTcss OT 0Ga3s0BOTO Kjacca
System.Exception, koTopbIii, B cBOIO 04epe/ib, HacjaexyeTcsd OT Kiaacca System.
Object. Knacce System.Exception cogep:xut cBoiictBa 1 MeTozbl. [ToHoe omm-
CaHMe 3TOTO Kaacca MPeiCTaBIeHO TI0 CCBLIKE:

https://msdn.microsoft.com/ru-ru/library/system.exception%28v=vs.110%29.

aspx

MpbI 5Ke pacCMOTPUM OCHOBHBIE CBOMCTBA 9TOTO KJIAcCa, KOTOPBIE MCIIOAb3YIOTCS
yare Beero (Tabu. 7.1).

Ta6mma 7.1. HekoTopsie cBoiicTBa Kaacca System.Exception

CBoiicTBO

OnucaHune

Data

[Mo3BonseTr wusBnekarb KOJ/EKUMIO nap "Ko4y/3HadveHne”
(NnpeocTaBneHHyl0 0O6bEeKTOM, peanuaylolrM UHTepdeinc
IDictionary), koTopas nNpenocTaBfiseT AOMOSHUTESIbHYIO WH-
dopmaumio 06 uckoueHmmn. Mo ymonyaHuio gaHHas Konnek-
uMsa nNycTa 1 A0JKHA OnpeaensaTbes nporpamMmmmctom. Ceon-
CTBO JOCTYMHO TOJIbKO J19 YTEHUS.

HelpLink

MossonseT nonyyatb nnu yctaHasnmeate URL-agpec, no kKo-
TOPOMY AOCTYMNEH CnpaBoYHbI dain nnu Beb-caiT ¢ nogpob-
HbIM OMUCaHUEM OLLIMOKN.
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Mcnonb3dyeTcs ans nonyyeHns nHopmaumm o npeabiayLuiem
WCKJIIOYEHUM UM UCKITIOYEHUSX, KOTOPbIE MOCIYXWUIMU MNpu-

InnerException N -
YNHOW BO3HUKHOBEHWS TEKYLLLEro UcktoYeHus. CBOMCTBO A0-
CTYMHO TOJIbKO A1 YTEHUS.
Message Copepxunt coobuieHne o6 owmnbke. JOCTYNHO TONbKO ANs
YyTeHus.
Mo3BongeT nosyyatb WM ycTaHaBNMBaTb UMsS COOPKU WU
Source

0o0ObekTa, KOTOPbI NPUBEN K BblAa4ye UCKIIIOYEHMS.

CoOepXuT CTpoKy C OnucaHMeM MnocnenoBaTeNlbHOCTU Bbl-
30BOB, KOTOpas NpuBena kK BO3HNKHOBEHUIO UCKtoYeHus. [Jo-
StackTrace CTYMHO TOJIbKO A5 4TeHus. [10/1e3HO NCMoNb30BaTb BO BPEMS
otnagku. CoaepXnumMoe aToro nosisi MOXHO COXPaHSiTb B Xyp-
Hane onoboK.

BosBpawaeTr 06bekTt MethodBase ¢ onncaHMemM MHoOro4dmc-
TargetSite JIEHHbIX AeTanen MeToaa, KOTOPbIN NpuBen K Bblaavye UCKIIo-
YyeHun4. ﬂ,OCTyI‘IHO TONbKO OJ1A YTEHUSA.

PaccMotpuM npuMep o ib3oBatust oobekTa Exception:

int x = 10, y = 0, z;
try
{
z =x/y;
}

catch (DivideByZeroException ex)
{
Console.WriteLine (“esneumnue Ha 0");
Console.Writeline (ex.Message) ;
}
Orinung ot pEeABbIAYIIETO IIPUMeEPa BbI/I€JIEHDI JKUPHBIM. B mannom npuMepe
MbI BbIBO/IUM AOIIOJTHUTEJIbHYIO I/IH(bOpMa]_[I/IIO 13 CBOMCTBA Message.

CaMoCTOSITENIHHO MOPOANUTD UCKIIUEHNE MOKHO C TIOMOIIIBIO oriepatopa throw.
WNnorma ato mose3no nis otnaaku. [Ipumep:

Exception excep = new Exception();
excep.HelpLink = "dkws.org.ua";
excep.Data.Add ("Time: ", DateTime.Now) ;
excep.Data.Add ("Reason: ", "Wrong input");
throw excep;

Paccmorpum mipumep 6Jioka catch, KOTopblii BBIBOAUT OYEHb TOAPOOHYIO WH-
opmanuio 06 omudKe:

catch (Exception ex)

{

Console.Write ("Oumbra: ");
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Console.Write (ex.Message + "\n\n");

Console.Write ("MeTom: ") ;
Console.Write (ex.TargetSite + "\n\n");
Console.Write ("Crex: ");

Console.Write (ex.StackTrace + "\n\n");
Console.Write (“llogpoBuocTm: “);
Console.Write (ex.HelpLink + "\n\n");
if (ex.Data != null)

{

Console.WriteLine ("MlogpoBHocTr: \n");

foreach (DictionaryEntry d in ex.Data)
Console.WriteLine ("-> {0} {1}",d.Key, d.Value);
}

7.4. Ucklo4eHns YPOBHA CUCTEMBbI

B 6ubmoreke knaccos NET cogep:KuTcss MHOKECTBO KJIACCOB, KOTOPBIE HACJIE-
nyiotcst ot System.Exception. Tak, B mpocTpaHcTBe MeH System oIpeziesieHbl
KJIIOUeBbIe Kaccehl uckmouennii - StackOverflow Exception (uckirouenue mepe-
nmosiHerns creka), IndexOutOfRangeException (uMckiodeHne BbIXOAA 3a Ja-
1a3oH) u Jp. B Apyrux npoctpaHcTBaX UMEH TAK)Ke OIPe/Ie/IeHbl UCKIIOUEHUST
- HaITpUMeP, UCKJII0YEH s, BOSHUKAIOIIKE ITPU BBOJIE,/BBIBOJIE, UCKIIOUEHUS, KO-
TOpPbIE CBsI3aHbI ¢ Oa3aMu JJAHHBIX U T.JI.

Uckmiouenns, tenepupyembie camoii mmatdopmoit NET, HaseBaorcs wuc-
KJTIOUEHUSIMM YPOBHSI CUCTEMBI. Takue WMCKJIOYEHUS CUMUTAIOTCS Takxke da-
TasbHbIMK olOKamu. OHKM HACIEAYIOTCS TIPSIMO OT Ha30BOTrO Kjacca System.
SystemException, KoTOpBIii, B CBOIO 0OYepeb, HacaemyeTcs oT System. Exception.

Kpome uckioueHnii ypoBHSI CUCTEMBI €CTh €llle U UCKJIIOUEHUs YPOBHS TIPU-
noxennit (kaace System.AppicationException). Eciin Bam HyKHO co3aaTh co6-
CTBEHHbIE UCKJIIOUEHUs, TIPeHA3HAYEHHBIE JIJIsI KOHKPETHOTO TIPUJIOKEHUS, UX
HY:KHO HacJiefioBaTh OT System.AppicationException.

B knacce System.AppicationException HUKaKuX 4JeHOB, KpoMe HabOpa KOH-
CTPYKTOPOB, He IpejJiaraercs. EMUHCTBEHHAs 11€JTb 3TOrO KJacca - yKa3aHue
Ha MCTOYHUK OmMOKW. Ec/u mpousonio Mck/IovYeHne, yHACIeI0BaHHOIO OT
System.ApplicationException, mporpaMMucT MOXKET CMeJIO IoJarath, 4TO MC-
KJIIoueHre ObLIO BbI3BAaHO KOAOM (DYHKIMOHUPYIOUIEr0 HPUJIOKEHN, a He Ou-
6simorexoit 6azoBbix Kiaacco NET.

Eciu BB TJIaHUPYETE CO3/1aBaThb CBOU KJIACChI HCKHIOquHﬁ, TO BbI JOJIKHBI IIPpU-
JIEPKUBATbCA peKOMeH]_IaHI/Iﬁ NET, a MMEHHO I10JIb30BAaTE/JIbCKUE KJIACChI /107K~
HbI:
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» HacaenoBatbest ot ApplicationException;
» cozepxatb arpubyT [System.Serializable];
*  UMETb KOHCTPYKTOP M0 YMOJTYAHUIO;

*  UMETb KOHCTPYKTOP, KOTOPBIM yCTaHABJIMBAaeT 3HaUCHUE yHACJEL0BaH-
HOTO cBoiicTBa Message;

*  UMeTh KOHCTPYKTOP JIJIst 00pabOTKH "BHYTPEHHIX UCKITIOYEHUIT";
*  UMeTh KOHCTPYKTOP JJIst 00pabOTKY cepraIn3aliii THIIA.

PacemorpuM "6osBaHKy" Takoro kiacca (smct. 7.1).

Jluctuur 7.1. bonBaHka knacca nosb30BaTeNbCKOro UCKIOYEeHUs

[System.Serializable]
public class MyExc : ApplicationException
{

public MyExc () { }
public MyExc (string message) : base (message) { }
public MyExc (string message, Exception ex) : base (message)

{1}
protected MyExc (System.Runtime.Serialization.SerializationInfo info,
System.Runtime.Serialization.StreamingContext context)
base (info, context) { }

JlaHHbIiT KJace, XOTSI HUYETO U He JIEJIAeT, HO OH TI0JHOCTbIO COOTBETCTBYET Pe-
koMeHpauaM NET.

7.5. KmouyeBoe cnoso finally

Ocrajioch HepaccMOTpeHHbBIM KJoueBoe cioBo finally. Ecsin Bam HysKHO oripesie-
JIUTB KOJI, KOTOPBIN OY/IET BBITTOJHITHCS MOCJIE BBIXo/Aa 13 6JioKa try/catch, Bam
HY’KHO Mcriosib3oBaTh 6710k finally. VcrosbaoBatnue aToro 6J10Ka rapaHTUPYET,
94TO HEKOTOPBIi HAOOP OMEepaTOPOB GY/IET BBIMOJHITHCS BCET/IA, HE3ABUCHMO OT
TOr0, BOSHUKJIO MCKII0YeHre (JII0O0ro TUIIA) UIU HET.

CunTaxcuc ciaenyomnuii:

try {
// BJOK KOma, MNPOBEPSEMHIl Ha HaJuumMe OmmUbOK.

}

catch (Excepl exOb) {
// OBpaborTumk MCKJOUeHms Excepl
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}
catch (Excep2 exOb) {
// 06paboTumk MCKIOUeHUS Excep?2

}
finally {
// 2ToT kOO OyIOEeT BHIIOJIHEH MOCcjie 0OpaboTKM MCKJIIOUSHMINA

}

Buok finally BbimmostHsteTest KakpIil pas, KOr/a MpoOMCXOANT BBIXO/ 13 6JI0Ka try/
catch, He3aBUCHMO OT IIPUYNH, KOTOPbIE IPUBEJIH K aTOMY 0J10KY. Ecim 610K try
3aBEPIIAETCs HOPMAJIbHO WJIM 110 IPUYMHE UCKIIOUEHMs], TO OCIE{HUM BbIIIOJI-
HsieTCst Kogl, onpesensiembiii B Ostoke finally. Barox finally Beimosssiercst u B Tom
cirydae, ecJiv Jito6oii Kozt B 6JIOKe try MM B CBSI3aHHBIX ¢ HUM OJiokax catch mpu-
BOJIUT K BO3BPATy U3 METO/A.

ITpumep:
int x = 10, y = 0, z;
try
{
z =x / y;

}

catch (DivideByZeroException)

{

Console.WriteLine ("Ieneuue Ha 0");

}
finally

{

Console.WriteLine ("KoHel nporpaMme") ;

}
7.6. KnwuesBble cnoBa checked v unchecked

Panee 51 obela, uTo B 9TOIi TJ1aBe Mbl pPacCMOTPUM KurtoueBbie cioBa checked u
unchecked. B st3bike C# MOKHO yKa3bIBaTh, OYIET JIU B KOJIE CTEHEPUPOBAHO HC-
KJIOUEHHUE TIPU [EePENoTHeHun. [[JIs 9TOT0 MCIOJIb3YI0TCS 9TH KJIOUEBbIE CIOBA.
Eciu Hy)KHO yKazaTh, 4TO BbIpakeHUe Oy/IeT IPOBEPSIThCS Ha TEePEroJHeHue,
HY’KHO HCIIOJIb30BaTh KitoueBoe ¢ioBo checked. Ecii Hy:KHO IPOMTHOPUPOBATH
nepemnoJHeHue - KiaodeBoe caoBo unchecked.

CHUHTaKCHUC TaKOI:

checked {
// onepaTopkl
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Ecii BbImc/ieHne mpoBepsieMOro BhIPaKEHUS TPUBOAUT K TIEPEIOTHEHHUIO, TO
6yzer crenepuposano uckaiouenne OverflowException. Cunrakcuc unchecked
TaKou xe:

unchecked {
// omepaTops

}

PaccmoTpum npumep xoza:

byte x, vy, res;

try

{
Console.Write
x = unchecked
Console.Write
y = unchecked

"Beengurte x:");
(byte)int.Parse (Console.ReadLine()));
"Beenure y:");
(byte)int.Parse (Console.ReadLine()));

checked

{
res = (byte) (x + y);
Console.WriteLine ("res = {0}", res);

}

catch (OverflowException)

{

Console.WritelLine ("IllepenonHenue") ;

3/ech crenuraibHo Ucnoyab3yercss Tun byte (auamason 0..255), 4ToObI MPO-
1e ObLIO BBI3BATDH IepernosHeHue. [ToTeHInaIbHO OMACHBIN KO/ 3aKJII0YeH B
checked. O6parure BHUMaHME: KO, MOJYYAIOIUN 3HAYEHHUST X U Y 3aKJIIOUEH
B unchecked. /IJis1 o1MHOYHOTO BBIpAKEHUS OIYCKAETCST NCIIOIb30BaHUS KPY-
[JIBIX CKOOOK BMECTO (DUTYPHBIX.
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8.1. BBegeHue B Konnekumm

Kouneknust - ato coBokymHocTh 00bekToB. B cpene NET cymiectByer MHOKe-
CTBO MHTEP(MEINCOB M KJIACCOB, B KOTOPHIX ONPENESIOTCS U PEATN3YIOTCS pas-
JIMYHbIE TUIDI KOJLIEKI[UN.

C moMoIIhIo KOJJIEKIIMH CYIIECTBEHHO YIPOIIAeTCS MPOTPAMMHUPOBAHNE MHO-
T'MX 3a/1a4, IOCKOJIbKY OHU IIPe/IaraloT FOTOBBIE PellleHus AJI CO3aHU 11eJI0TO
psiia THITUYHBIX, HO WHOT/[A OY€Hb TPYAHBIX 5T Pa3pabOTKU CTPYKTYP TaHHbIX.
Tax, B cpery .NET BcTpoeribl KOJLTEKITUH 115 TTOJIEPSKKU XATIT-TA0IUIL, TUHAMI-
YECKWX MacCCHBOB, 04epesieli, CTEKOB, CBA3HBIX CITHCKOB. KOJIEKINHN 3aCTyKul-
BafoT BHManus Bcex C#-1porpaMMucToB. 3aueM n300peTaTh KOJIeCO 3aHOBO?

PaHee cyIecTBOBaIN TOJBKO KJacchl He0OOOIIEHHBIX Kosekimidi. Ho mo3sxke
HOSBUIINCH 06001IeHHbIe Kaacchl U nHTepdeiichl. Biarogapst atomy obiiee Ko-
JINYECTBO KJIACCOB YABOMIOCH. Bmecte ¢ 6ubsmmorekoit TPL (ucmosb3yercst st
pacrapajiieTMBaHms 3a/1a4) TOSIBUICS Pl HOBBIX KJIACCOB KOJIJIEKITUH, TIpe-
Ha3HAYEHHBIX [T TPUMEHEHUS B T€X CIyYasiX, KOT/A JOCTYII K KOJIJIEKIIUU OCY-
MECTBJIAETCS U3 HECKOIBKUX MOTOKOB. O MHOTOTIOTOYHOCTHA MBI TIOTOBOPUM B
TOCJIeTHEN TJIaBe 3TOM KHUTH.

Uurepdeiic Collections API HAacTOIBKO BaKeH, YTO OH 3aHMMAeT OTPOMHYIO
yacTb Beell cpelnpl NET.

Bee kostekiny pazpaboTaHbl Ha OCHOBE Habopa YeTKO ONpe/eJIeHHbIX HHTEp-
deticoB. HekoTopbie BCTpoeHHBIE peann3aliuil TakKuX WHTepGelicoB, B TOM YUCTe
ArrayList, Hashtable, Stack u Queue, MoryT npumMeHsITbCsI B MCXOZHOM BHJIE -
6e3 uameneHui. ITpu JKeJaHUM TPOTPAMMHECT MOKET CO3/1aTh COOCTBEHHYIO KOJI-
JIEKITHIO, HO YYUTBIBasI OOTAThIil HAOOP KOJJIEKIIHIT, TaKast HEOOXOAUMOCTD BO3-
HUKAeT PeJIKO.

MpumeuaHue. Ecnu Bbl paHee nporpammmpoBanu Ha C++, To BaMm OyaeT MHTEPECHO
3HaTb, YTO KJTACChI KOJIEKLLMIA MO CBOEW CYTM NOAOOHbI kKilaccaM CTaHAapTHOW 61bnno-
Teku wabnoHoB (Standard Template Library — STL), onpeneneHHoi B C++. Konnekuus
B TEPMUHONOrMmM C++ - 3TO HUYTO MHOE, KakK KOHTENHep.

B .NET noanep:xuBaroTcs AT TUIIOB KOJIJIEKIIMIA:

® Heo0600meHHbIE - KOJJIEKIIUH, PEATUIYIONIIE PsIl OCHOBHBIX CTPYKTYP
JITAHHBIX, BKJIOYAs JUHAMUYECKUI MacCUB, CTEK, 04epe/ib, a TaKXKe CJIo-
Bapu. O6 9TOM THIIE KOJUIEKIIMI HYKHO MOMHHTH CJIEyIONIee: BCe OHU
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paboTaloT ¢ TUIIOM AaHHbIX object. [ToaToMmy He0OOOIIEHHbBIE KOJIIEKIUT
MOTYT CJIYKHUTb I XPaHEHHs JaHHBIX JI060r0 THUIIA, IIPUYEM B OJHOI
KOJIJICKITMH JIOITYCKAeTCsT HaJIMYNe Pa3HOTUITHBIX AaHHbIX. Kiaccesl u uH-
Tepdeiichl HeoOOOMIEHHBIX KOJLIEKIUIT HAXOAATCS B IIPOCTPAHCTBE NUMEH
System.Collections.

e Coenuanbubie - pabOTAOT ¢ JAHHBIMU KOHKPETHOro Tuma. Vmerorcs
crenuasbible KOJJIEKIUH /IS CAMBOJIBHBIX CTPOK, a TaKKe CIIeINalb-
Hble KOJUIEKI[MHM, B KOTOPBIX MCIOJIb3yeTCs OJHOHAIIPABIEHHBINA CITH-
cok. Takue KoJuleKnuu OOBABJIAIOTCA B MPOCTPAHCTBE MMeH System.
Collections.Specialized.

¢ [Ilopa3spsiiHasi KOJUIEKIHUS - TaKasd KOJUIEKIIUS OJHA, HO OHA He ToTa-
JIaeT HU IO/l OJIVH APYTO# Tun Kosuteknuit. OHa omnpezeseHa B System.
Collections u HaspiBaercs BitArray. KoJutekius moauepskuBaer mopas-
PSIIHBIE OTIEPAIIUU, T.€. OTIEPAIUU HAJ OT/ETHHBIMU IBOMYHBIMU Pa3psi-
namu, nartpumep U, MJIN, uckmouaiotee UJIN.

e 006o0O0UIeHHbIE - TaKHe KOJIEKIIUN 00ecednBaioT 0600IIEHHYIO peai-
3aIUI0 HECKOJIbKUX CTAHAAPTHBIX CTPYKTYD JAHHBIX, BKJIIOYAst CBS3HBIE
CITMICKH, CTEKH, OYePE/H U CJIOBapu. B cuity cBoero 0606IeHHOTo Xapak-
Tepa Takue KOJUIEKIIUY SIBJISIOTCS TUIU3UPOBaHHBIMU. OObSIBIAIOTCS B
npoctpancrse umen System.Collections.Generic.

e TlapamienpHbIe - TOEPKUBAIOT MHOTOTIOTOYHBI IOCTYTI K KOJITIEKITUN.
Omnpenenensl B mpoctparcTse umeH System.Collections.Concurrent

OCHOBHBIM /IJIST BCEX KOJIEKIINH ABJASIETCS TOHATHE TIEPEUNCIUTENS, KOTOPHIT
HOJePKUBAETCS B HeoboOIenHbIx nHTepdeiicax IEnumerator u IEnumerable,
a Takxe B 00001meHHbIx nHTEpdeiicax IEnumerator<T> u IEnumerable<T>.

[TepeuncuTesb IPeAOCTABASET CTAHAAPTHBINA CIOCOO MOOYEPEIHOTO JOCTYIIA K
3JIeMEeHTaM KOJUIEKIIUU. J|pyTuMu cJI0BaMy, OH TIEPEYUCIISET COEPKUMOE KOJI-
JIEKITNH.

B ka0l KOJIEKIMKM peannsoBaHa 0000IIeHHas Wid HeoOoOIeHHas Gop-
Mma untepdeiica IEnumerable, snemenTsl m1060ro Kjiaacca KOJIEKIUAU JOJIK-
HBI OBITH JOCTYITHBI C IOMOIIBIO METO/IOB, KOTOPBIE OIpeesieHbl B MHTEpdeiice
IEnumerator wiu IEnumerator<T>. /Ina moodepenHoro obpamieHust K comep-
KMMOMY KOJIJIEKIIMHU B IuKJIe foreach ncnonbayercs nepeuncanrens.

C nmepeuncauTeIsIMU TECHO CBA3aHbI UTepaTophl. VITepaTop yrpoiiaer mpoiecc
CO3/IaHUsI KJIACCOB KOJUIEKIINH, HAITPUMED CHENUATbHBIX, ToOYepeHoe obpariie-
HHUe K KOTOPBIM Opranusyercs B 1ukJe foreach.

B ra6uuie 8.1 mpuBenennbl nHTEpENCH, peaarsyeMbie B Koutekiax C#.
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Tabsima 8.1. Mnrepdeiicsl, peamusyembie B KoJutekiusx C#

UuTepdeiic

OnucaxHue

ICollection<T>

MHTepdelic, peannaoBaHHbIN knaccamm 0606-
WEHHbIX Konnekumn. No3sonsieT Nnoay4nTb KO-
JINYECTBO 3/IEMEHTOB B KOJIEKLMN (CBOMCTBO
Count), ckonupoBaTb KOMEKLMIO B MacCuB
(meTop, CopyTo()). Takxe nossonseTr nobas-
NI9Tb W yOansaTb 31€MeHTbl N3 Konnekuum (Me-
Toapl Add(), Remove(), Clear()).

IEnumerable<T>

Heobxoaum, koraa ¢ Konnekumen ncnonb3yeT-
csa onepartop foreach. 9TOT MHTEpPdENC onpe-
nenset meton GetEnumerator(), Bo3Bpauwia-
IOWWA NepedyncnmnTenb, KOTOpbIM peannayeT
IEnumerator.

ISet<T>

Bnepsble nossunca B Bepcun .NET 4. Peanu-
3yeTcsl MHoxecTBamu. [1o3BonsieT KOMOUHU-
poBaTb pasfiyHble MHOXECTBA B 00beauHe-
HUS1, a Takke NpoBepsiTb, HE MEpPeceKkalnTcH
nn gga MHoxecTtBa. 1Set<T> yHacnegmoBaH OT
ICollection<T>.

IList<T>

lMpenHazHavyeH ong cos3naHuMsa CNUCKOB, ane-
MEHTbI KOTOPbIX AOCTYMHbI MO CBOMM MNO3ULUSAM.
Onpepenser vMHAOEKCATop, a Takke Cnocobbl
BCTaBKWN U yaaneHus 31eMeHTOB B ONpeaeneH-
Hble no3vuuun (Metoabl Insert() u Remove()).
IList<T> yHacnepnosaH ot ICollection<T>.

IComparer<T>

PeannzosaH komMnapaTtopoMm 1 MUCMoNb3yeTcs
Ana COPTUPOBKKU 3JIEMEHTOB BHYTPWU KOJIJIEK-
umm ¢ nomoubio metoga Compare().

IDictionary<TKey, TValue>

Peannsyetcsa 0600LleHHbIMM KnaccaMmn KOos-
NEKUM, 3NEeMEHTbl KOTOPbIX COCTOAT N3 KJto4a
1 3Ha4veHnss. C nomollbio 3TOro MHTepdenca
MOXHO MonyyaTb AOCTYN KO BCEM KJo4HaM W
3HaAYEHUAM, U3BMEKATb 3/IEMEHTbI MO UHAEK-
caTopy Tuna kJo4a, a Takke go6aBnaTb U yaa-
NATb 3/IEMEHTHI.

ILookup<TKey, TValue>

Moxox Ha IDictionary<TKey, TValue> n nog-
OEPXMBAET KJOYM 1 3Ha4YeHUs. OgHako B 3TOM
cnyyae KOMNeKUMs MOXET COAEepPXaTb MHOXE-
CTBEHHbIE 3HA4YEeHUS OJ19 OQHOro KJto4a.

IProducerConsumerCollection<T>

Mosisunca B .NET 4. Wcnonb3yetcs onsa noa-
[EPXKN HOBbIX, 6€30MaCHbIX B OTHOLLEHWM MO-
TOKOB KJ1aCCOB KOJIIEKLNIA.
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PeannzoBaH komMnapaTtopoMm, KOTOPbIA MOXET
ObITb MPUMEHEH K KkJoyYam croBaps. Yepes
3T0T MHTepdenc ob6bekTbl MOryT ObiTb MpPO-
BEPEHbl Ha MNpeaMeT 3KBUBANEHTHOCTU AOpyr
npyry. MopnepxvBaeTcs maccuBaMm n KopTe-
Xamu.

IEqualityComparer<T>

8.2. Heo000LWEeHHbIe Konekuum

Heo6Go01eHHbIe KOJLTIEKIUE BOILIKM B COCTaB cpe/ibl epBbiMu. OHU TIOSBUIICH
B camoii iepBoit Bepcuu NET, mostomy cumraiorcst cambivu gasaumu. Heo606-
I[EHHBIE KOJLIEKIIK OIPEIeNIAoTCs B poctpatcTse uMel System.Collections.

Takue KOJIEKIIMU MIPEACTABISIOT COOOM CTPYKTYPhI JaHHBIX 00IIEro HaszHaue-
HUSI, ONIEPUPYIONINE CChIIKAaMU Ha 00beKThI. [[03BOJISAIOT MaHUITYIMPOBATH 00'b-
€KTOM JII000r0 TUIIA, XOTS ¥ He TUIIM3UPOBAHHBIM CIIOCOOOM.

B criocobe nx MaHUIyIMpOBaHust 00bEKTAMK 3aKJII0YAETCsST UX OCHOBHOE TIPEH-
MYIIIECTBO U UX OCHOBHOI HegocTaToK. HeoOo01eH Hble KOLIEKIIUN OIIePUPYIOT
CCBLIKAMU Ha 0OBEKTHI, B HUX MOKHO XPaHUTh PA3HOTUIIHBIE JaHHbIE. B HEKOTO-
PhIX CUTYAIMAX 9T0 ya06Ho. Harpumep, ecii BaM HY;KHO MaHUITYJIMPOBATh CO-
BOKYITHOCTBIO PA3HOTHUITHBIX 0OBEKTOB MJIH K€ KOT/[a THUIIBI XPAHSIINXCST B KOJI-
JIEKIK 0OBEKTOB 3apaHee HensBecTHbL. OHAKO, €C/IM KOJUIEKIUS IIpeHa3Ha-
YyeHa I XpaHeHus: 00beKTa KOHKPETHOIO TUIIA, TO 3[eCh BaM IIPUAETCS CTOJI-
KHYTHCSI C OZHUM HEIPUATHBIM HI0OAHCOM: HeOGOOIeHHbIe KOJLIEKIMK He o0e-
CIIEYMBAIOT THUITOBYIO GE30IIACHOCTH, KOTOpasi obecriednBaercst 0000EeHHBIMI
KOJIJIEKITAAMU.

Heob6o01eHHbIe KOJIEKIIUN OTIpe/ieJIeHbl BO MHOTHX HHTepdeiicax u Kaaccax,
KOTOPBIE PEANN3YIOT 3TN WHTePGECH.

MHOkecTBO HeoOOOIMEHHBIX KOJUIEKIUI OINpefeieH0 B MPOCTPAHCTBE MMEH
System.Collections. VuTepdeiicel, siBisionmecst GyHaaMeHTOM st HE0600-
MIEHHBIX KOJIEKIIN, TPeICTaBIeHbI B Tabmiie 8.2.

Tabsuma 8.2. Murepdeiicl, ncmonb3yemble B He0O0OIIEHHBIX KOJUIEKIINSAX

UuTepdeiic OnucaxHune
. OnpepnensieT anemMeHTbl, KOTOpble AO0JIXHbI UMETb BCE
ICollection pen PBIE Al
Heo0O00LLIEeHHbIE KONEeKLINN
OnpepenseTt meton Compare() o cpaBHEeHUst 00b-
IComparer pen hil pare() ans cp
€KTOB, XPaHSILLIMXCS B KOMEKLMn
- OnpepnensieT KONNeKUUo, COCTOSLLYIO N3 nNap "KikoY-
IDictionary penensi Ho, ty P
3Ha4veHune" (cnosapb)
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Onpep,enﬂeT nepedyncnntenb ona Koanekumm, peann-
3yowen nitepdenc IDictionary

IDictionaryEnumerator

Onpepensiet meton GetEnumerator(), npepoctaens-

IEnumerable IOWMIA NepeyncanTens ans noboro knacca Kosiek-
unmn
MpenoctaBnsaeTr MeToAbl, MO3BOMSKOLIME MOMyYaTb
IEnumerator pen A t Y
coOepXMMoe KONekumn no ovepeam
IEqualityComparer CpasHuBaeT ABa ob6bekTa Ha NpegMeT paBeHCTBa
IHashCodeProvider Yctapen.cnonbdyntenHtepdenclEqualityComparer
IList OnpegenseT KOANekumio, AOCTYN K KOTOPOW MOXHO

noNy4nTb C NOMOLLBIO MHAEKCaTopa

Copnepxut meton CompareTo(), npuMeHsieMbIi ons

IStructuralComparable
CTPYKTYPHOIO CpaBHEHMs

Copepxut meton Equals(), npumeHsemMblin ons Bbl-
IStructuralEquatable SICHEHMS CTPYKTYPHOI O, & HE CCbIJIOYHOIrO PAaBEHCTRA.
Kpome Toro, onpegenset metog GetHashCode()

Ocoboe MecTo B TIPOrpaMMHUPOBAHWM 3aHUMAIOT cjoBapu. VHTepdeiic
IDictionary ompenensger KOJJIEKINIO, KOTOpPas COCTOUT W3 TMap “KJI0d-
snauenue”. B mpoctpanctse nmen System.Collections omnpezesniena crpykrypa
DictionaryEntry. Heo6o01eHHbIe KOLIEKIUH TIap “KI0Y-3HaYeHe” COXpaHs-
10T 5T mapsl B 00bekTe Tmma DictionaryEntry. B crpykrype DictionaryEntry
OTIPEZIENIAIOTCS /IBA CJIEAYIONINX CBOWCTBA:

public object Key { get; set; }
public object Value { get; set; }

JlanHble cBOICTBA UCIIONb3YIOTCS [JIs1 JOCTYIIA K KJIIOYY UJIN 3HAYEHUIO, CBSI3aH-
HOMY ¢ 3JieMeHTOM KoJutekiuu. [Toctpouts 06bekT Trna DictionaryEntry Mosx-
HO C IIOMOIIIBIO CJICAYIONUIETO KOHCTPYKTOpPA:

public DictionaryEntry (object key, object value)
[Tapamerp key - ato ko, value - 310 3HauYeHHe.
Tabmma 8.3 conepKuUT Kiracchl HeOOOOMIEHHBIX KOJLIEKIUI.

Tab6auma 8.3. Knaccsl HeoO0OMEeHHBIX KOIeKIUi

Knacc OnucaHune
ArrayList OnpenensieT AnHaMn4eckuiht maccms. JMHaMn4yeckne MaccuBbl Npu
HEeobXoaMMOCTN MOTYT YBENN4YMBaTb CBOM pa3mep.
Mcnonb3yetca a Thl x3w-tabnuuammn an "KNoY-
Hashtable s:a:)eH:é/"e ca ona paboTtbl ¢ x3aw-tabnuua ons nap 0
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Ouyepenb MM CNMCOK, NOCTPOEHHBIM Mo npuHuuny FIFO - nepBbii
3awlen, NepBbIM BbILLEN

SortedList | OTCOPTMPOBAHHBIA CMMCOK Nap "KnoY-3Ha4eHne"

CTek unu cnucok, NOCTPOEHHbI nNo npuHumny LIFO - nocnegHum
3allen, NepBbIM BbILLES.

Queue

Stack

8.3. 0000l eHHbIe KoJuJ1eKuum

Kak yske ObL10 0T™MeueHo, 6iarogaps BBeeHu0 0600IeHn, KOJIMIeCTBO KOJI-
JIEKITHIT CYIIECTBEHHO YBETMUUIOCh. Bee 06001eHHbIE KOJIEKITUU 00 bSIBIISIFOT-
cs B mpocrpancTie uMen System.Collections.Generic.

O06bIuHO KTACCH 060OIIEHHBIX KOJUIEKIINI SBJISIIOTCS He Oosiee 4eM 0006IIeH-
HBIMU 9KBUBAJIEHTAME KJIACCOB HEOOOOIIEHHBIX KOJIEKITHIT. B HEKOTOPBIX CITy-
JasxX OJIHU ¥ Te ke DYHKIMHU CYIECTBYIOT MapaJlJIeIbHO B KIaccax 0000IIeHHBIX
1 HeoOOOIEHHBIX KOJUIEKITHIT, XOTS U TI0]] Pa3HbIMU nMeHaMu. [Ipumepom Mo-
JKeT TOCITyKUTh 00001eHHbIN BapuanT Kiaacca HashTable, koropsrit nassiBaer-
cst Dictionary. Anasmornano, 06001ieHHbIi Kiaace List - 910 anaior neobobIeH-
HoTO KyTacca ArrayList. BooOiite, mpakTuyecku Bee, 4TO BbI 3HAETE 0 He0O001IIEeH-
HBIX KOJIJIEKIIUSX, IPUMEHUMO U K 0O0OTIEHHBIM KOJJIEKIIUSIM.

O6o61enHbIe KoJtekiuy u3 mpocrpancTBa umen System.Collections.Generic
onpesesensl B Tabyuiie 8.4.

Tabnuna 8.4. Murepdeiichl 0600IIEHHBIX KOJLIEKIIANA

UHTepdeiic OnucaxHne
ICollection<T> 3pech OnpefeneHbl OCHOBHbIE CBOVCTBA 06006-
LLeHHbIX KONeKuni
OnpepnenseTt 0600LeHHbIN MeToa Compare()
IComparer<T> L5 CpaBHEHNSI OOBbEKTOB, XPaHSALLIMXCS B KO-

nekumnm

OnpepnensieT cnoeapb, TO €CTb 0000LLEH-
IDictionary<Tkey, TValue> | HylO KONNEKUMIO, COCTOSLLYIO N3 Nap "KIoY-
3Ha4veHne"

Coaepxut 0606LWEeHHbI MeTon,
IEnumerable<T> GetEnumerator(), npegocTtasnsiowmii nepe-
qyucnutenb gna noboro knacca Konnekunmn
MpepocTaBnseT MeToabl, NO3BONSIOLIMNE MONY-
YyaTb COLEPXMMOE KOJUIEKLMN MO 04epeamn
Komnapatop. CpaBH1BaeT ABa o6bekTa Ha
npegMeT paBeHcTBa

OnpenensieT 0606LLEHHYIO KOJEKLMIO, 0O~
IList<T> CTYyN K KOTOPOW OCYLLUECTBASETCS C MOMOLLBIO
vHaekcaTopa.

IEnumerator<T>

IEqualityComparer<T>
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AnajiornyHo, 171s1 paboThl o cIoBapeM B ipoctpancTse nmen System.Collections.
Generic onpezenena crpykrypa KeyValuePair<TKey, TValue>. B aroii cTpyk-
TyPe€ OIPENESAIOTCS JIBa CAEMYIONUX CBOMCTBA:

public TKey Key { get; };
public TValue Value { get; };

Jlnst cospanust oobekra Tuiia KeyValuePair<TKey, TValue> ucnosb3yercst KoH-
CTPYKTOD:

public KeyValuePair (TKey key, TValue value)

B Tabumiiie 8.5 mpuBeieHbI OCHOBHbBIE KJIACCHI 0000TIEHHBIX KOJUIEKITHIA, OTIpeIe-
Jientbie B ipoctparcTBe uMeH System.Collections.Generic.

Tab6auna 8.5. OcHoBHBIE KJIaCChl 0O00OIIEHHBIX KOJJIEKIUT

Knacc OnucaxHue

CnoBapb. Ucnonb3yeTcs ons xpaHeHus
Dictionary<Tkey, TValue> napbl "Kno4-3HadyeHne".  DyHkumn Ta-
Kne xe, kak n 'y HeobobLLEeHHOro knacca
HashTable.

Mcnonb3yeTca Ons XpaHeHus yHuKasnb-
HashSet<T> HbIX 3HAYEHUI C UCMNOJIb30BAHMEM X3LL-
Tabnuubl.

CoxpaHsieT afieMeHTbl B ABYHaMNpaBieH-
HOM crucke

LinkedList<T>

Co3paeTt anHammnyeckuii maccus. DyHk-
List<T> LIMOHaN Tako Xe, Kak 'y He00600OLLLEHHO-
ro knacca ArrayList

Ouepenb. DyHKUMOHAN TakoW Xe, Kak y

Queue<T>

Heobo6LeHHOro knacca Queue.
SortedDictionary<TKey, Mcnonb3yeTcs ans co3aaHms 0TCOPTUPO-
TValue> BaHHOrO cnucka nua nap "ka4y-3HadyeHmne”

Co3paeT  OTCOPTUPOBAHHbLIA  CMUCOK.
SortedList<TKey, TValue> ®dyHKuMOHan Takon Xe, kak y Heobob-
weHHoro knacca SortedList

SortedSet<T> Co3paeT 0TCOPTUPOBAHHOE MHOXECTBO

Ctek. DyHKUMOHAN Takon Xe, Kak y He-

Stack<T>
0606L1eHHoro knacca Stack.

B npocrpanctse umen System.Collections.Generic orpeiesieHbl 1 Apyrue Kiac-
CBI, HO OHU MCTIOJIB3YIOTCS peske. Jlasee MbI pacCCMOTPHUM ONTMCAHHBIE paHee KJac-
col. He Bce, a TOJIBKO JIMIITb Te, KOTOPBIE, HA MO B3IJISI/, SIBJISIIOTCST HanboJiee
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unrepecHbIMU. C OCTaIbHBIMU Bbl CMOKETE TIO3HAKOMUTLCS B IOKYMEHTAIIUY 110
C# na odunmaapHoM caiite Microsoft.

8.4. Knacc ArraylList. AmHamun4yeckue
MacCCMUBbI

B C# nonnepxuBaioTcs AMHAMUYECKUE MACCUBBI, TO €CTh TAKKE MACCUBBI, KOTO-
pble PaCIIUPSIONIMECcs ¥ COKpalaIiecs 1mo Mepe neooxoaumoctu. Crangapr-
Hble MAaCCHBBI UMEIOT (DUKCUPOBAHHYIO JIJIUHY, KOTOPAsk HE MOXKET U3MEHSIThCS
BO BPeEMS BHITIOTHEHUS MPOTPaMMBL [[pyTuMu cjioBaMu, TPU MCTIOJb30BAHUH
CTaHJAPTHBIX MACCUBOB ITPOTPAMMMUCT JOJIKEH 33/1aTh IVIMHY MacCHUBa 3apaHee.
Ho xonmmdecTBO 2/1eMeHTOB MHOT/IA HEU3BECTHO 10 MOMEHTA BHITTOTTHEHUS TIPO-
rpaMMbl. Harpumep, BaM HYKHO CO3/1aTh MAacCUB CTPOK, 3arPy3UB ero u3 ¢aiJa.
Bbl He 3HaeTe, CKOJIBKO CTPOK Oyzer B daiine. VIMEHHO AJI TaKUX CUTyalluid 1
npemxHasHaueH kaace ArrayList. B HeMm omnpezensieTca MaccuB iepeMeHHOMU JIJTH -
HBI, COCTOSIINI 13 CCHIJIOK Ha 0OBEKTHI M JMHAMUYECKH YBEJNYNBATD U YMEHb-
aTh CBOU pa3Mep.

JQunammaeckuii MaccuB ArrayList co3maercs ¢ mepBoHAYATBHBIM pa3mMepoM. B
cjlydae MPEBBINIEHUS Pa3Mepa MacCHB Oy/IeT aBTOMAaTHYECKH PACIIUPeH. A mpu
yIaseHn 0ObEKTOB M3 TAKOTO MacCHBa OH aBTOMAaTHYeCKH cokpainaercs. B C#
KoJLTeKITUY Kyacca ArrayList mmupoko mcnosb3yiotest. B kmacce ArrayList pea-
muzytorest uatepdeiicer [Collection, IList, [Enumerable u ICloneable.

PaccmoTpum koHCTpYKTOPSI Kacca ArrayList:

public ArrayList ()
public ArrayList (ICollection c)
public ArrayList (int capacity)

[TepBbIit KOHCTPYKTOP MCTIOJb3YETCS 7SI CO3aHUS IYCTON KOJIEKITUN KJiacca
ArrayList. EMkocTb Takoil Kosuteknuu pasta 0. IIpu qo6aBieHnn B iuHaMuye-
CKHUI 5JIEMEHT MAaCCUBOB OH Oy/IeT aBTOMAaTUYECKH PACIITUPSTHCS.

Bropoii KOHCTPYKTOpP co3/aeT KoJIeKINIo Tuma ArrayList ¢ KoaudecTBOM MHU-
IIUAJIN3UPYEMBIX 3JIEMEHTOB, KOTOPOE OIPE/EISIETCS TapaMeTPOM ¢ U PaBHO
ITepBOHAYATTBHON €MKOCTH MaccuBa. TpeTuii KOHCTPYKTOP TO3BOJISIET YKa3aTh
€MKOCTh MacCUBa TeTbIM yncgoM. EMkocTs Kommeknnn tuma ArrayList yBemn-
YUBAETCS aBTOMATHUECKH IO Mepe T00aBIeHIS B Hee 9IeMEHTOB.

Kaxk BbI yske poragaanch, B kiacce ArrayList onpeseneHbl COOCTBEHHBIE METO-
nel. Hammpumep, mponsBecTy IBOMYHBIN TOMCK B KOJJIEKITUN MOXKHO C TTOMOIIIBIO
metoza BinarySearch(). Ho mepez sTM KOJUIEKIIMIO KEJIAaTEJIbHO OTCOPTHUPO-
BaTh MetozioM Sort(). B tabsmie 8.6 mpuBemeHbl HEKOTOPBIE METOIBI KJacca
ArrayList.
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Ta6sura 8.6. Hexoropbie MeTojibl Kiacca ArrayList

MeTop, OnucaHune

JlobGaBnaeT anana3oH 3Ha4YEeHUA N3 OOHOI KONNEKLUUU B KO-

AddRange () - .
HeL, Bbi3blBaloLLEen Konnekumm tmna ArraylList.

JBOMYHbIN MOUCK 3HAYEHUS B BbI3bIBAIOLLEN KOMAEKLUUN.
BosBpallaeT MHAEKC HAMOEHHOro aNeMeHTa nan oTpuua-
BinarySearch () TenbHOEe 3HAa4YeHne, ecim UCKOMOE 3HaYeHne He HamaeHo.
Mepen ncnonb3oBaHMEM 3TOr0 METOAA HY>KHO OTCOPTUPO-
BaTb CNUCOK MeToaoM Sort().

KonupyeT cooepxnmoe Bbi3blBalOLWEN KOekunMn B Mac-
CopyTo () cuB. MaccuB fomkeH 6biTb OAHOMEPHBLIM U COBMECTMMbIM
no TUNy C 35IEMEHTaMM KOJINEKLMN.

3aknoyaeT konekumto B 0605104ky Trna Arraylist ¢ pukcn-
pOBaHHbLIM pa3MepoM M BO3BpallaeT pesynbTart. Bosspa-
LLLaEeT YacTb Bbi3blBatoLLen konnekumn tmna Arraylist. Meto-
Oy HYXXHO nepenaTtb MHAEKC anemMeHTa (napameTp index), ¢
KOTOPOro Ha4yMHaAEeTCs YacTb BO3BPALLAEMON KOMNEKLMN 1
KONMYECTBO 3N1eMeHTOB (NapameTp count). Bo3epaljaembii
006BLEKT CChlNaeTcs Ha Te Xe 3/IEMEHTbI, 4TO W Bbl3blBaOLLNMA
00beKT.

FixedSize ()

BosBpallaeT MHOEKC NepBoro BXOXAeHNs 00bekTa B Bbl3bi-

IndexOf () - -
BatoLLEen Konnekunm unm -1, ecnm o6beKT He HalOeH.

BcTaBnsaeTt anemMeHThbl KOMNEKUUN B Bbi3bIBAIOLLYIO KOMIEK-

InsertRange ()
LMI0, Ha4YMHasa C dIeMEeHTa, yKadblBae€MOro no UHOEKCY.

Co3spaeT KoNekuuto, A0CTYMHYIO TOMbKO AJ1S YTEHUS U BO3-

Readonl
eadonly () BpallaeT pesysbTar.

YaansieT 4acTb BbI3blBAOLLEN KOMMEKUMM, HaYMHasa C ane-
RemoveRange () MeHTa, 3aJaHHOro napametpoM index. KonuuyecTtso ane-
MEHTOB 3a4aeTcs napameTpom count.

Sort () CopTupyeT BbI3bIBAIOLLYIO KOJIIEKLMIO MO BO3PACTaHUIO

OrpomHuoe 3Hadenune B kaacce ArrayList mmeer cBotictBo Capacity, mM03BOJSI-
Iolllee TIOJyYyaTh M YCTaHABJIWBATH €MKOCTb BBI3BIBAOIIEH KOJIJIEKIIMM TUIIA
ArrayList. CBoiicTBO ompefieieHo Taxk:

public virtual int Capacity { get; set; }

CaoiicTBo Capacity no3BoJisieT oJIy4aTh U yCTAHABIMBATb eMKOCTDb BBI3BIBAIO-
meit komexiuu tuma ArrayList. CBOTICTBO cOfep:KUT KOJNYIECTBO ATIEMEHTOB,
KOTOPOE MOXKET COZIePKATh KOJJIEKITHS 10 OUepeIHOro uaMeneHus pasmepa. [lo-
ckosbKy ArrayList pacummpsieTcss aBTOMaTH4ecKH, 33/1aBaTb €eMKOCTh BPYYHYIO
He Hy»kHO. HO 3TO MOXKHO c/ies1aTh, ecIi KOJMYEeCTBO 3JIEMEHTOB KOJIJIEKITMU 13-
BECTHO 3apanee. biarogaps aToMy MCKIIIOUAIOTCS U3/IEP/KKH HA BbIIEJICHUE J10-
MIOJTHUTEJIbHOM TTaMSITH.
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WHorma tpebyercst yMEHbIIUTD pa3Mep KOJLIEKIUHU. [[J1st 9TOro JOCTaTOYHO yCTa-
HOBUTb MeHbllee 3Hayenue coiictsa Capacity. O6paTure BHUMAaHUE: OHO OJIK-
1o ObITh He MeHbIne 3Hadenus coiicrsa Count. Cpoiicteo Count omnpegeneno
B unrepdeiice ICollection 1 comepKUT KOIMIECTBO 0OBEKTOB, XPAHSIIMXCI B
KOJIJIEKIINY Ha JaHHBIA MOMEHT.

Ecnu B mombITaeTech ycTaHOBUTD 3HAUeHNUE cBoricTBa Capacity MeHbIIe 3HaUe-
Hus ceoiictea Count, 6yzer creneprupoBato uckiaodenre ArgumentOutOfRan-
geException. YTo0bl TOIy4UTh TaKOE KOJIUYECTBO 9JIEMEHTOB KOJUIEKIIUU THIIA
ArrayList, koTopoe coziep:XuTcs B Heil Ha IJaHHBIIT MOMEHT, HY>KHO YCTaHOBUTD
3HaueHne cBoiicTBa Capacity paBHBIM 3HadeHmIO cBoiicTBa Count. Takske BB MO-
JKeTe McroJib3oBaTh MeTo TrimToSize().

Hacramo Bpems paccMoTpeThb npakTrueckuii npumep (Juctunr 8.1).

Jluctunr 8.1. PaboTa ¢ Konnexkumamm

using System;
using System.Collections;

namespace WorkingWithCollection
{
class IntCollection
{
public static ArrayList NewCollection (int i)
{
Random ran = new Random() ;
ArraylList arr = new ArrayList();

for (int j = 0; J < i; J++)
arr.Add (ran.Next (1, 100));
return arr;

public static void RemoveElement (int i, int j, ref Arraylist arr)

{

arr.RemoveRange (i, j);

public static void AddElement (int i, ref ArraylList arr)
{
Random ran = new Random() ;
for (int j = 0; J < 1i; J++)
arr.Add (ran.Next (1, 100));
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public static void Write (ArrayList arr)
{
foreach (int a in arr)
Console.Write ("{0}\t", a):
Console.WriteLine ("");

class Program
{
static void Main ()
{
// CospmanuM HOBYI KOJUIEKLUMIO 4MuceJl IOJMHOM 4
ArrayList MyCol = IntCollection.NewCollection (4);
Console.OutputEncoding = Encoding.GetEncoding (866) ;
Console.Writeline ("Mos xoJuiekuudg: ") ;
IntCollection.Write (MyCol) ;

// IobaBuM elle HEeCKOJIbKO 3JIEMEHTOB
IntCollection.AddElement (4, ref MyCol);
Console.WriteLine (“llocye mobaBjieHUS SJIEMEHTOB: V) ;
IntCollection.Write (MyCol) ;

// Yoamum napy SJIEMEHTOB
IntCollection.RemoveElement (3, 2, ref MyCol);
Console.WriteLine (“llocne ymajeHUS DBJIEMEHTOB: V) ;
IntCollection.Write (MyCol) ;

// OTcopTUpyeM Tenepb KOJIIEKLMIO
MyCol.Sort () ;

Console.WriteLine ("Iocye copTupoBkmu: ");
IntCollection.Write (MyCol) ;

BoiBo/1 9TOM TIporpaMMbl OyAeT MPUMEPHO TaKuM (IIPUMEPHO - IOTOMY Y4TO MbI
UCIIOJIb3yeM CJIydaiiHble ajieMeHThI B uanasone ot 1 10 100 nys popmupoBanus
HaIel KOJJIEKITHHT, TOITOMY KasK/BIH 3ayCK MMPOrpaMMBbI 6y/IeT aBaTh APYTHE
PEe3yJIbTaThl):

Mosa KOJIJIeKLMS :

97 11 26 96
[locsne poBaBJIeHUS DJIEMEHTOB:
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97 11 26 96 72 33 94 31
llocJyie ynaJjieHMsA DJIEMEHTOB:

97 11 26 33 94 31
[locye COPTUPOBKM:

11 26 31 33 94 97

M3snauanbHo ObLIa co3mana Koyutekud ¢ yucaamu 97, 11, 26 u 96. /{na coszna-
HUS KOJIEKIK Mbl uctiosbzoBanu meros NewCollection(), kotopomy mepeza-
JIM YUCJIO 4 - KOJIMYECTBO 3JIEMEHTOB B HOBOI Kosnekiuu. CaMu jke 5J1eMeHTbI
KOJIJIEKIIUU CO3/IaI0TCSI TEHEPATOPOM CJIYYAWHBIX YUCET:

Random ran = new Random() ;
ArraylList arr = new ArrayList();

for (int j = 0; J < i; J++)
arr.Add (ran.Next (1, 100));
return arr;
JloGassenue aneMeHTOB ocyiectsisiercss metogom Add(). 3a oxun pas B KoJI-
JIEKIIAIO MOKHO 00aBUTh OAuH 31eMeHT. Mol ke cosmanu metozn AddElement(),
KOTOPBIN 0OaB/IseT B AMHAMUYECKUH MACCUB yKazaHHOE KOJUYECTBO CJIydaii-
HBIX BJIEMEHTOB. Mbl 100aBUJIM 4 BJIeMEHTA.

Hanee metrogom RemoveRange() mbl yaansem 2 ajeMeHTa, HAUUHAS C TPETHETO.
daeMeHTH! 96 1 72 yianeHsl.

B sakiiouenue aToro npuMepa Mbl COPTUPYEM MACCUB 110 BO3pacTaHuio. Pe3yiib-
TaT COPTUPOBKU IPUBE/IEH BbIIIE.

8.5. Xaw-tabnuua. Knacc HashTable

WHudopmarnust B Xali-rabimiie XpaHUTCS € TIOMOIIBI0 MEXaHNU3Ma, Ha3bIBAEMOTO
xernpoBanueM. J[Jist cozmanust xam-rabuisl ncnosbayercs knace HashTable.

HpI/I XEMIUPOBaHUM [JIA OIIpe/eJIEHNA YHHUKa/JbHOTO 3HA4Y€HU, Ha3bIBAEMOI'O
XEII-KOJAO0M, NCITOJb3YETCA I/IH(l)OpMaHI/IOHHOC COAEPIKUMOE CIIEITNATIbHOTO KJIIO-
ya. B pe3yJbTaTe XEII-KO/ CAYKHNUT B Ka4€CTBE MHEKCA, II0 KOTOPOMY B Ta6JII/ILI€
XPpaHATCA UCKOMbBIE lTaHHbI€, COOTBETCTBYIOIINE 3a/laHHOMY KJIOYY.

Cam Xemr-KoJI HeJIOCTYIeH TPOTPAMMHUCTY, a TPeodpa3oBaHue KIoda B XeII-KOJI
OCYIIECTBJISIETCST aBTOMaTU4YecKu. [IpenMyInecTBo gaHHOTO crocoba (Xermpo-
BaHI/IH) B TOM, 4TO OHO 06ecnqu/IBaeT TIOCTOSAHCTBO BPpEMEHU BBITIOJIHEHUA OTIE-
paiuii TONCKa, U3BJIEYEHNsT U YCTAHOBKU 3HAUEHUN HE3aBHCHMO OT pa3Mepa
MacCcCuBa JaHHDbIX.
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B kmacce HashTable peanmsosansl cienyiornine naTepdeiics:
®* ICloneable;
* ICollection
* IDictionary
* TIDeserializationCallback;
* IEnumerable
Konctpykropsr kimacca HashTable Boirssisit Tak:

)
IDictionary d)
int capacity)
int capacity, float loadFactor)

public Hashtable
public Hashtable
public Hashtable
public Hashtable

—~ o~~~

ITepsas dopma cosgaer obbekT kiaacca HashTable nmo ymosuanuio. Bo Bropoi
dbopme o6bexT Trma HashTable nHunmanusupyercst sjeMeHTaMu 13 KOJLIEK-
n d. Tperbst hopma cozmaer 06BEKT, MHUITMATU3UPYEMBIH C Y4ETOM €MKOCTH
KOJIJIEKITMH, 3aJaHHON TTapaMeTpoM capacity. YerBeprast popma cozmaet 06beKT
tura Hashtable, koTopbrit naunnamusupyeTcst ¢ y4eToM eMKOCTH capacity u Ko-
abdunuenra sanoanenus loadFactor.

[Tapametp loadFactor mosker mpunumats 3nadenst ot 0.1 1o 1.0. O onpenesns-
€T CTereHb 3aM0JHEHNS Xell-TabJInIIbL 10 yBeJInYeHus ee pa3mepa. B yacrHocTH,
TabJIMIA PACIIINPSIETCST, €CIM KOJIMIECTBO HJIEMEHTOB OKA3bIBAETCST OOJIbITE €M-
KOCTH TabJIIbI, YMHOKEHHOH Ha Koabduiment 3anonnenus. Koncrpykropsl,
He npuHUMaoiue napametp load Factor, canraior, uto atot mapamerp pasen 1.0.

B kmacce Hashtable onpenensiercst psii coOCTBEHHBIX METOIOB, TOMUMO TEX, 4TO
ysKe 00bsIBJIeHbI B HHTEpdeiicax, KOTOPbIe B HEM peain3yioTcst. PaceMoTpum He-
KOTOPBIE YaCTO UCIIOJIb3yeMbie MeTobI (Tabur. 8.7).

Ta6ima 8.7. HekoTopbie yacTo ucIosib3yembie MeToabl kKiacca Hashtable

MeTtop OnucaxHue
Ecnu B BhI3bIBAOLWLEN KONMnekunn tuna HashTable cogep-
ContainsKey () XXUTCA KJ10Y, MEeTO, BO3BpaLLaeT true, B NpOTUBHOM Clly4ae
- false.
Ecnu B BhI3bIBalOLWLEN KONMnekumn Tuna HashTable cogep-
ContainsValue () XUTCH 3Ha4YeHune, MeTon BO3BpallaeT true, B NPOTUBHOM

cnyyae - false.
Bo3sepawaeT an4 Bui3biBatoLwen konnekunm tuna Hashtable

GetEnumerator () .
nepeuyncantens Tuna IDictionaryEnumerator
. Bo3BpallaeT CUHXPOHM3UPOBAHHbLIN BapuaHT KOJIeKLnn
Synchronized () paLL P P P t
Tuna Hashtable, koTopas nepenaHa kak napameTp
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Ocobyio posb B kiaacce HashTable urpator cBoiictea Keys u Values, comepxa-
IUe KJII0YN U 3HAUYEHUsI, COOTBETCTBEHHO:

public virtual ICollection Keys { get; }
public virtual ICollection Values { get; }

Tenepsb maBaiiTe pacCMOTPUM TIPUMEP CO3JaHUsI W HUcnoJb3oBanust Hash-
tabsmier (mct. 8.2).

Jiuctunr 8.2. Cospanue u ucnonb3osaHne Hash-ra6nuubl

using System;
using System.Collections;

namespace ConsoleApplicationl
{
class Program
{
static void Main ()
{
// CosmaeM xell-Tabamniy
Hashtable ht = new Hashtable();

// IoBaBMM HECKOJBLKO Rammcein
ht.Add (“den”, “98765456546") ;
ht.Add ("user", "45837685768");
ht.Add ("root", "ddfdf3545");

// TlonydyaeM KOJIJIEKLMI KJIoUen
ICollection keys = ht.Keys;

foreach (string s in keys)
Console.WriteLine(s + ": " 4+ ht[s]):

Console.ReadLine () ;
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8.6. Cozpnaem ctek. Knaccsol Stack n
Stack<T>

Hasepmoe, HeT HI OJJHOTO TIPOTPAMMHUCTA, KOTOPbIN He ObLI ObI 3HAKOM €O CTe-
koM. Crek - 3910 KOHTeltHep, padoraonwii o npunnuny LIFO (Last In First
Out), To ecTh TOCJIETHUM 3aIIIeJI, TEPBBIM BbIIITEJL.

JloGaBJieHne sJ1eMeHTa B CTEK ocytecTBIsiercs: MetogoMm Push(), a usBiedyenue
ocJjieiHero J06aBIeHHOro ajieMenTa - MeTogoM Pop().

B C# onpenenen kinace koeknuu ¢ umeneM Stack. OH-TO U peasn3yer CTek.
KoHCTpYKTOPBI 9TOTO KJjIacca ONpe/iesieHbl TaK:

public Stack()
public Stack(int initialCapacity)
public Stack(ICollection col)

[TepBas popma cozmaeT mycToii cTeK, BTopast popMa - TOXKE CO3/[aeT IMyCTOM CTEK,
HO 3ajlaeT €ro nepBoHayYasbHBIA pasMep (mapamerp initialCapacity). Tperbst
dbopma coszaer cTek, comepKauil ajeMenTsl Kosieknuu col. EMkocTh aToro
CTeKa paBHA KOJUYECTBY 9JIEMEHTOB B KOJLIEKIIUH col.

B kiacce Stack ompenenennt pasnununbie Metoznsl. C merogamu Pop() u Push()
BHI y:Ke 3HaKoMbl. Ho morosopum o Hux noapobuee. Merox Push() momernaer
9JIEMEHT Ha BEPITUHY CTeKa. A JUIST TOTO YTOOBI U3BJIEYb U YAAIUTh OOBEKT U3
BEPINNHBI cTeKa, BbisbiBaeTcst MeTo| Pop(). Eciu ske 06bekT Tpedyercst TOJMbKO
U3BJIeYb, HO HE yIAJUTh U3 BEPUIMHBI CTE€Ka, TO BbI3biBaeTcst MeTo] Peek(). A
ecan Boi3Bath MeTof Pop() mim Peek(), Korna BbI3BIBAIOIINIA CTEK TIYCT, TO CTe-
Hepupyercs uckaoyenne InvalidOperationException.

Kpome onmcanubix MeToioB kiace Stack comepskut csoiictBo Count u MeToz
Contains(). CsoiictBo Count Bo3BpaIiaeT KOJMYeCTBO 3JIEMEHTOB B CTEKE, & Me-
ton Contains() mpoBepsieT HAIMYMeE 3JleMeHTa B CTeKe 1 BO3BpaIaet true, ecin
3JIEMEHT HAXOJIUTCS B CTEKE.

Knace Stack<T> gsisercs o6061ieHHbIM BapuanToM Kiaacca Stack. B atom
ksacce peaysyiorcst uatepdeiicer Collection, IEnumerable u IEnumerable<T>.
Kpome Toro, B kmacce Stack<T> HemocpencTBEHHO PeaNU3yIOTCs METO/IbI
Clear(), Contains() u CopyTo(), onpenenentbie B uarepdeiice ICollection<T>,
A metonst Add() 1 Remove() B 9TOM KJ1acce He HOAAEPKUBAIOTCS, KK, BIIPOYEM,
u cBoiictBo IsReadOnly. Kosnexnus knacca Stack<T> nmeer aquHaMuueckuii
XapakTep, pacuMpsisiCh 10 Mepe HEOOXOIMMOCTH, 4YTOOBI BMECTUTD BCE DJIEMEH-
TbI, KOTOPbIE JIOJIKHBI B HEWl XPAHUTHCSI.

B suctunre 8.3 copepskutcest ipumMep paboThl CO CTEKOM.
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Jlnctunr 8.3. NMpumep ncnonb3oBaHus knacca Stack

using System;
using System.Collections.Generic;

namespace ConsoleApplicationl

{

class Program

{

static void Main ()
{
var MyStack = new Stack<char>();
MyStack.Push('A'");
MyStack.Push('B'");
MyStack.Push('C'");

Console.OutputEncoding = Encoding.GetEncoding (866) ;
Console.Writeline ("ComepxmuMmoe ctTeka: ");

foreach (char s in MyStack)
Console.Write(s);
Console.WriteLine ("\n");

while (MyStack.Count > 0)

{
Console.WriteLine (MyStack.Pop());

if (MyStack.Count == 0)
Console.WriteLine (“Crexk nycT!”);

}
BoiBO/I IpOrpaMMbl GyIET TAKKAM:

My Stack contains:
CBA

C

B

A

Stack is empty

8.7. Ouepeanb. Knaccol Queue n Queue<T>

Ouepesp - 910 KoHTEiTHED, paboratomuii o npuHiwny FIFO (Fist In First Out),
TO €CTb ITEPBHIM BOTIIEJ, TEPBBIM BBIIIEN. JIEMEHT, BCTABJEHHBIN B OU€pe/Ib Mep-
BbIM, ITIEPBBIM K€ 1 YNTACTCA. HpI/IMepOM oyepein B IpOrpaMMUPOBaHUN MOKET
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MOCJTYKUTH JII00ast 04epesib B peaibHOM Mupe. Eciu BbI TIPUIILIN MTEPBbIM U 3a-
HSLJIU OYepe/lb, TO TEPBBIM 1 OyieTe 00CTYKEHBI.

Ouepe/b peajMayercss ¢ HMOMOIIbIO KaaccoB Queue M3 MPOCTPAHCTBA HUMEH
System.Collections u Queue<T> u3 npocrpancrBa umen System.Collections.
Generic.

KOHCprKTOpI)I KJacca Queue BBITJIAJAT TaK:

public Queue ()

public Queue (int capacity)

public Queue (int capacity, float growFactor)
public Queue (ICollection col)

Kax u B cayuae co crekom, niepsasi hopMa co3/aeT IMyCTyio ouepellb, BTopas -
TOKe MyCTYI0, HO 33JIaeT ee TIePBOHAYAIBHBIN pagMep. TpeThbs (popma mo3BosgeT
yKa3aTh HAYaJIbHYI0 EMKOCTh ouepeid U PaKkTop pocTa (JIOMyCTUMble 3HAYCHUS
ot 1.0 mo 10.0). YetBepras dbopma cosmaeT odepeqb U3 3JEMEHTOB KOJIEKITUT
col. Bce koHCTPYKTOPBI, He TIO3BOJISTIONINE 3a/1aTh Tapametp grow Factor, cuura-
10T, 4TO hakTOp pocTa paseH 2.0.

Kmacc Queue<T> comep:kuT Takne KOHCTPYKTOPBHIL:

public Queue ()
public Queue (int capacity)
public Queue (IEnumerable<T> collection)

[TepBast opma cosmaer IyCTyI0 O4Yepelb, eMKOCTh OYePeAr BBIOMPAETCS IO
yMordanuio. Bropas (opma 1o3BosisieT 3a1aTh eMKOCTh CO3JaBaeMOi 0UYepeIi.
Tpetbst opMa co3aer ouepesib, COAEPIKAIIYIO DIEMEHTHI 3aJaHHOM KOJIEKITH
collection.

Yrennl kinacca Queue npezcraBieHbl B Tabuuiie 8.8.

Ta6ruia 8.8. Ysensl kinacca Queue

YneH knacca OnucaHune
Count Ceoricteo Count BO3BpaLLaeT KOMMYECTBO 3JIEMEHTOB O4YEpPE-
an
Enqueue () MeTon nob6aBnsieT afeMeHT B KOHeL, ouepeam
YuTaeT n yoanseT aN1eMEHT U3 ronosbl ovepean. Ecnu Ha mo-
Dequeue () MEHT BbI30Ba MeTo4a o4epenb nycra, reHepupyeTcsa UCKI0-
yeHune InvalidOperationException.
Peek () YuTtaeT 9NEMEHT U3 rofIoBbl O4EPEIM, HO HE YOANSeT ero
MameHseT emkocTb odepean. Metop Dequeue() yoanseT ane-
. MEHT 13 O4Yepeamn, HO HE NBMEHSET ee eMKOCTU. TrimExcess()
TrimExcess ()
no3BonsieT n3baBUTbCS OT NYCThbIX 3/IEMEHTOB B Havase o4ye-
pean.
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[Tpumep paboThI ¢ 0Yepe/Ibio IPUBE/IEH B JIUCTHHTE 8.4.

Jinctunr 8.4. PaGotaem c oyepeabio

using System;
using System.Collections.Generic;

namespace ConsoleApplicationl

{

class Program

{

static void Main ()

{
Queue<int> MyQueue = new Queue<int>();
Random ran = new Random() ;

for (int i = 0; 1 < 20; 1i++)
MyQueue.Enqueue (ran.Next (1, 100));

Console.OutputEncoding = Encoding.GetEncoding (866) ;
Console.WriteLine ("Mosa ouepenwb:");
foreach (int i in MyQueue)

Console.Write ("{0} ", 1i);

Console.ReadLine () ;

}

8.8. Cea3Hbiv cnucok. Knacc LinkedList<T>

PacemorpuM puc. 8.2, Ha KOTOPOM M300paskeH TUIIUYHBINA ABYXCBASHbINA CITH-
COK - CTPYKTYpPa, YaCTO WCIIOJIb3YIOIIASICS B MPOTPAMMUPOBAHUU. Y KaXKIOTO
aJIEMEHTA CIIMCKA eCTh /B yKasaTesisd - Ha caenyomuil (Next) u mpeabl Iy it
anemeHT (Prev). Ecau ciemyromero (Miu mpeabiIyInero) ajJeMeHTa, TO yKasa-
Tesb cogepxut sHavenne null. Kpome ykasaTeseii Kaskiblil 9JIeMEHT COLEPIKUT
snauenue (value).

Next |I Next |I Next
Value Value Value
I Prev Il Prev Il Prev

Puc. 8.2. CBA3HbI CNNCOK
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Patnee, B si3bike C, Hy:KHO ObLIO CO3/1aBaTh CTPYKTYPY CBSI3HOTO CIIMCKA BPYY-
nyto. Ceffuac e JOCTaTOYHO MCIIOJIb30BaTh yske TOTOBBIH Kiaace LinkedList u
€T0 METOJIBI.

[TpermMyTIiecTBO CBSA3HBIX CIIICKOB B TOM, UTO OIIE€PAIUsI BCTABKU 9JIEMEHTA B Ce-
peAniy BbInoJHsieTcst o4erb ObicTpo. [Ipu aToM TosibKO cebliku Next (cuemyio-
U ) TPEABIAYIIETO 37eMeHTa U Previous (TIpeabIAyIIii) CaeAyIONeTo 3IeMeH-
Ta JIOJUKHBI OBITH U3MEHEHBI TaK, YTOObI YKa3bIBATH HA BCTABJSIEMbII 2JIEMEHT.
B xmacce List<T> mpu BcTaBke HOBOTO 3jieMeHTa BCe TOCEAYIONINE TOTKHBI
OBbITH C/[BUHYTHI.

K HeJOCTaTKaM CBA3HBIX CIIMCKOB MOJKHO OTHECTHU JOBOJIbHO Me]:[]leHHbeI ITIOMCK
JJIEMEHTOB, HAXOAAIINXCA B HEHTPE CITMCKA.

Knace LinkedList<T> cozmepsxut unennt First (ucrmonb3yercst st I0CTyIa K
IIepBOMY 2JIeMeHTy crucka), Last (mocTym k mociefiHeMy aJeMeHTY), a TakkKe
MeTOJIbI /1715t paboThI ¢ aseMenTamu. B kimacce Linked List<T> peasmsytorcst uH-
tepdeiice ICollection, ICollection<T>, IEnumerable, IEnumerable<T>, ISeri-
alizable u IDeserializationCallback. B aByx mocieanux uarepdeiicax momaep-
JKUBaeTcs cepuaausanus cinucka. B kinacce LinkedList<T> ompezensiorcs asa
KOHCTPYKTOpa:

public LinkedList ()
public LinkedList (IEnumerable<T> collection)

[TepBbIit KOHCTPYKTOP CO3/IA€T IYCTOU CBSI3HBIN CITUCOK, BTOPOU - CITUCOK, KOTO-
PRI MTHUITUATU3UPYETCS dJIeMEHTAMU U3 33JIaHHON KOJLIEKITUN.

Meronbr knacca Linked List<T> nipeacrasiensr B Tabmie 8.8.

Ta6auna 8.8. Metons! kiacca LinkedList<T>

MeTon OnucaHune
AddFirst (), [o6aBnaioT an1emMeHT, COOTBETCTBEHHO, B HA4Yano 1 Ko-
AddLast () Hew, cnucka
AddAfter () Job6aBnseT B CNUCOK y3en HEMOCPeACTBEHHO Mocne

yKa3aHHOro y3na. YkasblBaeMmblil y3es He O0JKeH OblTb
nycteiM (null). MeTon BO3BpaLLaeT CCbIIKY Ha y3en, CO-
LepXalwmii 3Ha4yeHune.

AddBefore () AHnanorunyeH AddAfter(), Ho nobaBnseT y3en A0 ykasaH-
HOro yana.
Find() BosBpalllaeT cCbliky Ha NepBblii y3es B CNUCKe, MMeto-

WM nepegaBaemoe 3HaveHmne. Ecnm nckomoe 3Hauve-
HME OTCYTCTBYET B CNNCKe, TO BOo3BpalLaeTcs null.
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Remove () Mcnonb3yeTcs ana yaaneHns n3 cnucka nepeoro yana,
KOTOPbIA COOEPXUT MNEPELAHHOE METOAY 3HavyeHue
value. Bosepaluaer true, ecnum y3en co 3Ha4eHnem Obi
oBHapyXeH 1 yaaneH, B NPOTUBHOM Clly4ae BO3BpaLLa-
eTcq 3HaveHue false.

Kaxk 061410, HacTa/10 BpeMst /7ist ipuMepa. B siuctusre 8.5 PUBOAUTCS TPUMED
CO3[IaHUS CBSI3HOTO CIFICKA M BBIBOJIA €TO B IBYX HAMPABJIEHUAX - B TIPSIMOM 1
obpatroM. O6parnTe BHUMaHWE, KaK TIOCTPOEHDI IIUKJIbI for. B KauecTBe Havasib-
HOTO 3HAYEHUSI IPH TIPSIMOM 00X0/1e MbI nctioab3yem First, a 3aTem mprcBanBa-
em yaiy 3Hadenne Next (umem Brepen). IIpu o6patHoM 06X0/ie Mbl HAUMHAEM C
Last u y3/y npu Kakaoi utepaluu npucBanuBaeM 3HadeHue Previous, TO ecTb
uJIeM Ha3al.

Jiuctuur 8.5. Mpumep npsmoro n 06paTHOro 006xoaa CBA3HOIO cnucka

using System;
using System.Collections.Generic;

namespace ConsoleApplicationl

{

class Program

{

static void Main ()

{
// CosmamuM CBSASHHIM CIUCOK
LinkedList<string> 1 = new LinkedList<string>();

// IoBaBMM HECKOJIBKO SJIEMEHTOB

1.AddFirst ("Apple");
1.AddFirst ("Banana") ;
1.AddFirst ("Pear");

1.AddFirst ("Orange") ;
1.AddFirst (“Peach”);

// OJeMEeHTH B NpPAMOM MOPAIKE

LinkedListNode<string> node;

Console.WriteLine (“"Direct Order: “);

for (node = 1.First; node != null; node = node.Next)
Console.Write (node.Value + "\t");

Console.WriteLine() ;
// DJeMeHTH B OOpaTHOM MOPALKe
Console.WritelLine (“Reverse order: “);
for (node = l.Last; node != null; node = node.Previous)
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Console.Write (node.Value + "\t");
Console.ReadLine () ;

W Select file:///c:/users/den/documents/visual studio 2015/Projects/ConsoleApplication2/ConsoleApplicat...

Direct Order:
Peach  Orange Pear Banana Apple
Reverse order:
lApple  Banana Pear Orange Peach

Puc. 8.3. Mpumep npsaMoro m o6paTHoro o6xoaa CBA3HOro CNUckKa

8.9. CopTupoBaHHbIn cnucok. Knacc
SortedList<TKey, TValue>

Emte oauu BapuaHT CHUCKa - COPTUPOBAHHBII 110 KJIIOUY CHUCOK. [ ero cos-
JIAHUST MOKHO BOCIOJIb30BaThest KiaaccoMm Sorted List<TKey, TValue>. /lanubrit
KJIACC COPTUPYET 9JIeMEHThI Ha OCHOBE 3HaYeHUs KJova. IIpu 9ToM Bbl MOKeTe
HCIIOJIB30BATh JII0ObIe TUIILI 3HAUCHUS U KJII0YA.

B kmacce SortedList<TKey, TValue> peanusytorcst caenyiomiye nuarepdeiics:

®* IDictionary,

* IDictionary<TKey, TValue>;

* ICollection;

* ICollection<KeyValuePair<TKey, TValue>>;

* TEnumerable;

* IEnumerable<KeyValuePair<TKey, TValue>.

PasMep copTUpOBaHHOIO CIIMCKA YBEJUYMBAETCS aBTOMATUYECKU - IO
Mmepe Heo6xoaumoctu. Kiace SortedList<TKey, TValue> moxox Ha Kjacc

SortedDictionary<TKey, TValue>, 1o on 6osee sahdekTuBHO pacxopyer ma-
MSTb.
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Pacemorpum koHceTpykTopsl Kiracca Sorted List<TKey, TValue>:

public SortedList ()

public SortedList (IDictionary<TKey, TValue> dictionary)
public SortedList (int capacity)
public SortedList (IComparer<TK> comparer)

IlepBas dopma cosmaet IMycTol CIMCOK. BTropas - co3maer OTCOPTUPOBAHHBII
CIIMCOK, 3JIeMeHThI GepyTest 13 caoBapst dictionaty. Tperbst popma ¢ MOMOIIBIO
mapaMeTpa capacity 3azaeT eMKOCTb OTCOPTHPOBAHHOTO crhucka. llociemssis
(hopma mo3BoJIsIET yKa3aTh Crocod CpaBHEHUST 0OBEKTOB, KOTOPbIE HAXO/SITCS B
cnucke (J71s1 3TOTO MCII0JIb3YeTCsl TapaMeTp COMPparer).

Merozbl 1 ipourie uienbr kiaacca Sorted List<TKey, TValue> npusenensr B Ta-

oamre 8.10.

Ta6smma 8.10. Metoas kmacca Sorted List<TKey, TValue>

YneH knacca

OnucaHune

Add ()

JobGaBnseT B COMCOK napy  "KioY-
3Ha4eHne". Ecnm kY yxe Haxoaumtcs B
crnmcke, TO TEHEPUPYETCH WCKIKYEHNe
ArgumentException

ContainsKey ()

BosBpaliaeT 3HavyeHue true, ecnm Bbi3biBa-
IO CNUCOK COAEePXNT 0O0beKT key B Ka-
yecTBe KJ/1o4a, B MPOTUBHOM cny4yae - false.

ContainsValue ()

BosBpaliaeT 3HauveHue true, ecnu Bbi3biBa-
IOLLIMIA CNUCOK COAEPXUT 3Ha4veHune value; B
NPOTMBHOM cny4ae - false

GetEnumerator ()

BosBpaliaeTt nepeyncnmtens ons Bbi3blBa-
oLliero csiosaps

IndexOfKey (),

BosBpallaetr nHOekc knw4Ya unn nepsoro
BXOXAEeHNA 3Ha4eHNA B Bbi3blBalOLLEM CrNn-

IndexOfValue () cke. Ecnum oy nnmn 3HayeHne He HaaeHs.l,
BO3BpaLLL@eTcd 3HaveHme -1.
Yoanget U3 crnmcka napy "kio4-3HadeHue”

Remove () no ykasaHHomy knoydy key. Ecnv yonaneHue
yOa4Ho, BO3BpaLwaeT true, ecnm HeT - false.
CokpaliaeT n3bblTO4YHYIO EMKOCTb Bbi3biBa-

TrimExcess () OLLLEN KOEKLMN B BUAE OTCOPTUPOBAHHO-
ro cnmcka.

. Monyyaetr wnn ycTaHaBnMBaeT €EMKOCTb

Capacity
cnmcka.

Comparer 3apaeT MeTon CpaBHEHUS OS5 Bbi3bIBAIO-
Lero cnmcka

Keys Konnekumsa kio4en

Values Konnekuusa saHa4yeHun
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[Tpumep mporpaMmel, paboTaoLIell ¢ OTCOPTUPOBAHHDIM CIIUCKOM, IIPUBEIEH B
guctunre 8.6.

Jinctuur 8.6. Pabota ¢ OTCOPTUPOBAHHBIM CMIUCKOM

using System;
using System.Collections.Generic;

namespace ConsoleApplicationl
{
class Program
{
static void Main ()

{

// CozmanuM KOJLJIEKLMIO COPTMPOBaAaHHOT'O CIMCKa

SortedList<string, string> CarInfo = new
SortedList<string, string>();

// IoBaBJjieHUEe DJIEMEHTOB
CarInfo.Add ("Audi", "2015");
CarInfo.Add ("Toyota", "2016");
CarInfo.Add ("BMW", "2015");
CarInfo.Add ("Renault", "2014");
CarInfo.Add ("Lexus", "2016");

// Komyekuusa Kiumoden
ICollection<string> keys = CarInfo.Keys;

Console.OutputEncoding = Encoding.GetEncoding (866) ;

// Temepb MCHOJBb3YEeM KJIOUM, IJIS [IOJYUEHUS SBHAUSHUU
foreach (string s in keys)

Console.WritelLine ("Mapka: {0}, Tom: {1}", s, CarInfols]);
Console.ReadLine () ;

}

8.10. CnoBapb. Knacc Dictionary<TKey,
TValue>

Cuoaps (dictionary) - 3T0 cJI0KHast CTPYKTYpa JaHHBIX, 00eCIeYrBAOIIast 10-
CTYII K BJIeMeHTaM 110 Koy, OCHOBHast 0COGEHHOCTD CJI0Bapst - OBICTPBII TIOUCK
aJIeMeHTa TI0 KJTI0uy. Takke BbI MOKeTe OBICTPO TOOABIISATD U YAAISATD SJIEMEHTBI,
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0I06HO TOMY, KaK BBI 9TO JieJiaere B criucke List<T>, Ho ropasno ahdekruBHee,
[IOCKOJIbKY HET HE0OXOAMMOCTH CMEIeHHUsT TOCIeAYIONINX 3JIeMEHTOB B aMSITH.

Tum, ncrosb3yeMbIii B KadecTBe KJII0YA CIOBAPS, J0JKEH TIePEOTIPE/IeATh Me-
tox GetHashCode() xmacca Object. Besikuii pas, Kora Kjaace cJioBapst JOJKeH
HaiTH MeCTOIOIOKeHNe s1eMenTa, oH BhisbiBaeT MeTog GetHashCode().

K metony GetHashCode() ects cremyrorme TpebOBaHUSI:

He nonxen reHepupoBaTh UCKIIOUEHUT.

[[OJDKGH BBIIIOJIHATHCA 6I)ICTpO, He Tpe6yﬂ SHAUYUTEJIbHBIX BbIYNCIUTEIb-
HbIX 3aTpar.

Pasnble 00BEKTHI MOTYT BO3BpalllaTb OHO M TO K€ 3HAYE€HHUE.

OI[I/IH 1 TOT 7K€ 0OBEKT OOJIZKEH BO3BPalllaTb BCET/la OAHO U TO K€ 3Ha4Y€-
Hue.

[[OJDKGH HCIIOJIb30BaTb KaK MUHUMYM O/THO I10JIE€ 9K3EMILJIADA.

XaII-Ko/ He J0/KEH U3MEHAThCS Ha IPOTAKEHUU BPEMEHH CYLIeCTBO-
BaHUS 00BEKTA.

[Tomumo peasmsanun GetHashCode() tum kiroda Takke J0JKEH Peai30BbI-
Bath Meron IEquatable<T> Equals() nmubo mepeomnpenensts meron Equals()
kimacca Object. TTockosbKy pasHblie 0OBEKTHI KJI0Ya MOTYT BO3BpaIlaTh OAUH 1
TOT e Xem-koz, metoa Equals() ucmonbayercst ipu cpaBHEHUN KJIIOYE CJI0Ba-

psl.

Koncrpyxkropst kmacca Dictionary<TKey, TValue> Boirsisizisat tax:

public Dictionary ()
public Dictionary(IDictionary<TKey, TValue> dictionary)
public Dictionary(int capacity)

[TepBblit KOHCTPYKTOP CO3[AET MyCTO# CIOBaph, €I0 €MKOCTh BBHIOUPAETCS TI0
YMOJIYaHWI0 BTOPOIT KOHCTPYKTOP CO3/1a€T CIOBAPH C YKA3AHHBIM KOJMYECTBOM
anemenToB dictionary. TpeTwit KOHCTPYKTOP TIO3BOJISIET YKA3aTh EMKOCTb CJIOBa-
ps (mapameTp capacity).

B knacce Dictionary<TKey, TValue> peanusyiores cienyioriie nurepdeiicor:

IDictionary,

IDictionary<TKey, TValue>

ICollection,
ICollection<KeyValuePair<TKey, TValue>>

IEnumerable;
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* IEnumerable<KeyValuePair<TKey, TValue>>
* TISerializable
¢ TIDeserializationCallback.
Unenst kmacca Dictionary<TKey, TValue> npusezemsr B Tabiuie 8.11.

Ta6suma 8.11. Yiens knacca Dictionary<TKey, TValue>

YneH knacca OnucaHune

Job6aensieT B cnoBapb napy "kno4y-3HaveHne". Mapa onpe-
nendetca napametpamm key n value. Ecnn knou key yxe

Add () HaxoouTca B CJioBape, TO [EeHepupyeTca UCKIYeHne
ArgumentException. 3HayeHrne caMoro xe kj4a He n3me-
HAEeTCS.
ContainsKey () BoaBpawiaeTt true, ecnn Bbi3bIBAOLWMIA CNOBapb COOEPXUT
06BbeKT key B kayeCTBe KJIto4a, MHa4ve - Bo3Bpallaert false.
BosBpawaeT nornyeckoe 3HadeHue true, ecnu Bbi3biBalO-
ContainsValue () | wwii cnoBapb cooepXuT 3HavyeHme value; B MPOTUBHOM CIy-
yae — false
Remove () Ynanset knioy key 13 cnosaps. B cnyyae ycnexa Bo3spatua-
eTtcsa true, nHave - false (ecnu kY OTCYTCTBYET B CnioBape)
Comparer [Mony4yaet meToa CpaBHEHNS AN1K BbI3bIBAIOLLErO C/IOBapSs
Keys Monyyaet Konnekumio Ko4vemn
Values [MonyyaeTt KONNEKLUMIO 3HAYEHNI

B kiacce Dictionary<TKey, TValue> peanusyercst IpuBeIeHHbI HUXKE THIEK-
carop, onpenenenusrii B uarepoeiice IDictionary<TKey, TValue>:

public TValue this[TKey key] { get; set; }

JlaHHbBII MHIEKCATOD CIYKUT JIJIST TIOJYYEeHUS U YCTAHOBKU 3HAUEHUS dJIEMEH-
Ta KOJUIEKIIWHU, a TakKe /Ui M00aBJIeHUsT B KOJUIEKIMIO HOBOTO ajieMeHTa. B
KauecTBe WHIEKCA B JAHHOM CJIy4yae CJIYKUT KJIIOY 9JIEMEHTA, a He CaM WHJIEKC.
[Ipu nepeuncaenun kostekimu tuma Dictionary<TKey, TValue> u3 nee Bo3-
BpalaTcs mapbl “kirod-3Haderue” B popme ctpykTypbl KeyValuePair<TKey,
TValue>. B 910ii cTpyKType ONpeaessiioTcs ABa OIS

public TKey Key;
public TValue Value;

[Tpumep porpaMMmBbl, UCIIOIB3YIONIEN CIOBApPb, IPUBE/IEH B JUCTUHTE 8.7.

Jlnctuur 8.7. PaGota co cnosapem

using System;
using System.Collections.Generic;
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namespace ConsoleApplicationl
{
class CarInfo
{
// PeanuszyeMm cCIlOBapb
public static Dictionary<int, string> MyDic(int 1)
{

Dictionary<int, string> dic = new Dictionary<int,string>();
Console.WriteLine (“BBeguTe Mapky Mammuel: \n”);
string s;

for (int j = 0; j < 1i; J++)

{
Console.Write ("Mapxa{0} --> ",7j);
s = Console.ReadLine();
dic.Add(j, s):

}

return dic;

class Program
{
static void Main ()
{
Console.OutputEncoding = Encoding.GetEncoding (866) ;
Console.Write ("Ckonbko MammH moBaBurh? ") ;
try
{
int i = int.Parse(Console.ReadLine());
Dictionary<int, string> dic = CarInfo.MyDic (1),

// TonydyaeM KJIoum
ICollection<int> keys = dic.Keys;

Console.WriteLine ("CmoBapb: ");

foreach (int j in keys)
Console.WriteLine ("ID -> {0} Mapxa -> {1}",3, dicI[jl);
}
catch (FormatException)

{

Console.WriteLine (“Oumbxa! MckioueHue odopmaTa”) ;
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Console.ReadLine () ;

}

8.11. CopTupoBaHHbI C/IOBapb: KNacc
SortedDictionary<TKey, TValue>

OTcoOpTUPOBAaHHbINA BapraHT CJIOBapst MPeACTaBJsieT cOOO epeBo OMHAPHOIO
MOMCKA, B KOTOPOM BC€ 3JIEMEHTBI OTCOPTHPOBAHBI 110 KJiiovy. Kiace HazbiBaercst
SortedDictionary<TKey, Tvalue>.

Kitou, TouHee ero Tuil, g0oJkeH peaansoBaTh naTepdeiic IComparable<TKey>.
Ecau tum wxmfoua He OTHOCUTCS K COPTUPYEMBIM, BBI MOJKETE Pean30BaTh
IComparer<TKey> u yka3zatb ero B KauecTBe apryMeHTa KOHCTPYKTOPa COPTH-
POBAHHOTO CJI0BAp4.

Kiacent SortedDictionary<TKey, Tvalue> u SortedList<TKey, TValue> no-
BosibHO TIoX0kU. Ho SortedList<TKey, TValue> peasnsoBan B Bujie CIHCKa,
OCHOBaHHOTO Ha MaccuBe, a Sorted Dictionary<TKey, Tvalue> peanusoBan Kak
ciioBapb. VIMEHHO TOATOMY 3TH KJIACChl 00JI/IAI0T PA3HBIMU XapaKTepUCTHKA-
mu, a umento SortedList<TKey, TValue> ucnosb3yer MeHble HaMsTH, YeM
SortedDictionary<TKey, TValue>. Takske SortedDictionary<TKey, TValue>
ObICTpee BCTABJISIET U ya/IsieT 3JIeMEHTHI.

B kiacce SortedDictionary<TKey, TValue> npemocraBisiorcs: Takke CJIeayio-
1€ KOHCTPYKTOPBHI:

)
IDictionary<TKey, TValue> dictionary)
public SortedDictionary (IComparer<TKey> comparer)

public SortedDictionary (IDictionary<TKey, TValue> dictionary,
IComparer<TKey> comparer)

public SortedDictionary
public SortedDictionary

[TepBBIiT KOHCTPYKTOP CO3JA€T MYCTOH CJOBapb, BTOPOM - CJIOBAapb C yKasaH-
HBIM KOJT4ecTBOM 3JieMeHTOoB dictionary. TpeTuii KOHCTPYKTOP TO3BOJISIET YKa-
3bIBaTh C IIOMOIIbIO TTapaMeTpa comparer tuma IComparer criocob cpaBHeHUs,
UCTIONB3YEeMBIN I7I1 COPTUPOBKU. YeTBepTas popMa KOHCTPYKTOpA MO3BOJIIET
MHUIMATM3UPOBATh CJI0BapPh, IOMUMO YKa3aHUs CIIOCOOa CPaBHEHMS.

B kmnacce SortedDictionary<TKey, TValue> peanusyiorcs cieayiomme nHTep-
(eiicer:

* IDictionary;

* IDictionary<TKey, TValue>;
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e ICollection;

e ICollection<KeyValuePair<TKey, TValue>>;

e TIEnumerable;

e IEnumerable<KeyValuePair<TKey, TValue>>.

MeTo1bl OTCOPTHPOBAHHOTO CJIOBAPS aHATOTMYHBI METOAAM OOBIYHOTO, 2 IMEHHO
noanepskusaiorcst metozbl Add(), ContainsKey(), ContainsValue(), Remove().

B kiacce SortedDictionary<TKey, TValue> peanisyercst IpuBeIeHHbINA HIKE
HHJIEKcaTop, onpeaeseHnbiil B uaTepdeiice IDictionary<TKey, TValue>:

public TValue this[TKey key] { get; set; }

[Ipumep ncoIb30BaHUST OTCOPTUPOBAHHOTO CJIOBAPS MPUBEIEH B TUCTUHTE 8.8.

Jluctunr 8.8. Ucnonb3oBaHue OTCOPTUPOBAHHOIO CNOBaps

using System;

using System.Collections.Generic;

namespace ConsoleApplicationl

{

class CarInfo

{

public static SortedDictionary<string, string> MyDic(int 1)

{

SortedDictionary<string, string> dic = new SortedD
ictionary<string, string>();

string s2, sl;

for

{

}

(int § = 0; § < i; j++)

Console.Write ("Kmou: ") ;

sl = Console.ReadLine () ;
Console.WritelLine ("Mapxa: ");
Console.Write ("Mapka{0} --> ",7);
s2 = Console.ReadLine () ;

dic.Add (sl, s2);

return dic;

class Program



[IABA 8. Konnekuumn n uteparopsl

static void Main ()

{ Console.OutputEncoding = Encoding.GetEncoding (866) ;
Console.Write (“"Ckonbko MammH JgoBaBuTrh? ") ;
try
{

int i = int.Parse(Console.ReadLine())
SortedDictionary<string, string> d = CarInfo.MyDic(i);

// TONyUMTh KOJIJIEKLMIO KJIOUEen
ICollection<string> keys = d.Keys;

Console.WritelLine ("OTcopTHUpPOBaHHEN CcJoBapb: ");
foreach (string j in keys)
Console.WritelLine ("ID -> {0} Mapxa —> {1}",3,d[j]);
}

catch (FormatException)

{

Console.WriteLine ("Oumbka!") ;
Console.ReadLine () ;

}

8.12. MHoXxecTBa: knaccbl HashSet<T>u
SortedSet<T>

Hacrano Bpems moroBoputh o MHOXKecTBax (set). B cocrae NET mmerorcs
nBa kiaacca - HashSet<T> u SortedSet<T>. O6a onu peanusyior uHrepdeiic
ISet<T>. Knacc HashSet<T> cozepuT Heymopsi09eHHBIHA CITUCOK Pa3JINYaio-
IIUXCST 9JIEMEHTOB, a B SortedSet<T> ajilemeHTbI yiopsizioueHbl. To ecTb nepBblii
KJIacc - 3TO MPOCTO MHOKECTBO, & BTOPOH - OTCOPTUPOBAHHOE MHOKECTBO.

Nurepdeiic [Set<T> npenocrasisieT METO/IbI, UCIIOIb3yEMBbIE JIJIS BBITIOJHEHUS
OCHOBHBIX OTT€paIliil HaJl MHOKECTBOM.

B kiracce HashSet<T> onpezesiensl cie/yonie KOHCTPYKTOPBL:

public HashSet ()

public HashSet (IEnumerable<T> collection)

public HashSet (IEqualityCompare comparer)

public HashSet (IEnumerable<T> collection, IEqualityCompare
comparer)
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[TepBas ¢gopma cosmaeT mycToe MHOXKECTBO, BTOpas (opMa - co37aeT MHOKe-
CTBO, COCTOsIIIIEE U3 37IeMeHTOB KoJutekiuu collection. Tperuit KoHCTPYKTOP TIO-
3BOJISIET YKa3bIBaTh CIIOCOO CPaBHEHUS, yKa3aB IapaMeTp comparer. IToceusist
(hopma cozaeT MHOKECTBO, COCTOSIIIEE M3 JIEMEHTOB 33[aHHON KOJLJIEKITUHN col-
lection u KcIOIB3yeT METO/I CPABHEHUST COMpArer.

Koncrpykropst kmacca SortedSet<T> raxue xe:

public SortedSet ()

public SortedSet (IEnumerable<T> collection)

public SortedSet (IComparer comparer)

public SortedSet (IEnumerable<T> collection, IComparer
comparer)

B SortedSet<T>, moMumo IMpPOYMX CBONCTB, ONpeIeJNeHbI AONOJHUTEIbHbIE
CBOIICTBA:

public IComparer<T> Comparer { get; }
public T Max { get; }
public T Min { get; }

[Tpumep ncob30BaHMS KOJJIEKITUN:

SortedSet<int> ss = new SortedSet<int>();
ss.Add(7) ;

ss.Add (6) ;
ss.Add (9) ;
ss.Add (1)

’

foreach (int j in ss)
Console.Write (3 + ™ “);

Jlnsg obbenuHeHnsT MHOXKECTB ucrojb3yercss Meron UnionWith(), B kauecTse
mapaMeTpa eMy HYKHO TepelaTh UMsS BTOPOTO MHOKecTBa. [lyig BbramTaHus
MHOKeCTB ucnojb3yercs meron ExceptWith(). OcraButh B IBYX MHOXKECTBaxX
TOJIBKO YHUKaJIbHbIE 9JIeMEHTBI (UTOOBI He OBLIO MepecedeHus: 9TUX MHOKECTB)
MoskHO MeTogoM SymmetricExceptWith(). Paccmorpum, kak paboTaioT a1 Me-
TOJIBI:

// cosmamuMm BTOPOE MHOXECTBO
SortedSet<int> sb = new SortedSet<int>();

sb.Add
sb.Add
sb.Add
sb.Add

// llepeceueHue
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ss.ExceptsWith (sb) ;
foreach (int j in ss)
Console.Write(j + " ");

// ObbemmHeHMe
ss.UnionWith (sb);
foreach (int j in ss)
Console.Write(j + ™ “);

// VckjnyaeM OIMHAKOBHE 3JIEMEHTE
ss.SymmetricExceptWith (sb) ;
foreach (int j in ss)

Console.Write (3 + ™ “);

8.13. Peanusauunsa nurepdeinca
IComparable

[IpescTaBuM, 4TO BbI CO3[AQJU HEKUHA COOCTBEHHBIN KJIACC W CO3IAMU KOJUIEK-
1110, COJEPIKAIIYI0 0OBEKThI 3TOTO Kjacca. YTo, ecim BaM IOHa100MI0Ch OTCO-
PTUPOBATh 9Ty KOJIEKIHMIO? J{JI1 COPTUPOBKHU KOJLIEKI[UH, 3aII0JTHEHHO 00b-
eKTaMH 0JIb30BaTENLCKOTO THTIA HYKHO peain3oBath nHTepdeiic [Comparable,
TO €CTh YKa3aTh KOMITHJISITOPY, KAK CPABHUBATH OOBEKTHI.

Eciu tpebyercst 0TCOPTHPOBATH 0OBEKTHI, XPAHSIIHECS B HEOOOOIIEHHON KOJI-
JIEKIINH, TO [IJIsT 9TOM 11eJIU IPUJIETCS PeaTn30BaTh HeOOOOIEHHBIN BAPUAHT NH-
tepdeiica IComparable. B atom BapuanTe nanHoro nnrepdeiica onpenensercs
TosbKo ouH MeTosi, CompareTo(), KOTOPBIil OIpe/iesisieT TTOPSI/IOK BBIIOJIHE-
HIsT camoro cpaBHenwsi. Hioke mpuBenena obmast popma oObsIBIEHNST METOA
CompareTo():

int CompareTo (object obj)

JlaHHBIIT METO/ I0JI7KEH BO3BPAIATh MOJIOKUTEIbHOE 3HAYEHUE, €CITH 3HAYECHIE
BBI3BIBAIONIEr0 0OBEKTA GOJIbIIE, YeM Y 0OBEKTa, ¢ KOTOPHIM IIPOU3BOIAMUTCS CPaB-
HeHue. B mpoTuBHOM cirydae, eciii 3HaYEHKE BBI3bIBAIOIIETO 0OBEKTA MEHbIIE
- BO3BpalllaeTcst OTpHIareabHoe 3Hauernue. Eciim 00beKThl paBHbL, TO BO3BpAIla-
erca 0. IIpeacraBum, 4TO B Kjlacce eCTh I1OJIE price, o KOTOPOMY MbI U OyaeM
CpaBHUBATb OOBEKTHL:

public int CompareTo (SomeClass ob7j)
{
if (this.price > obj.price)
return 1;
if (this.price < obj.price)
return -1;
else
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return 0;

EcJiit HyKHO OTCOPTUPOBATh 0OBEKTHI, XPaHSIIIUECs] B 0600IEHHON KOJIEKITUH,
TO JUUISL 9TOMW IIeJIM MIPUIETCS Peajn3oBaTh 0600IEeHHbI BapuaHT uHTEpdeiica
IComparable<T>. B stom Bapuante unrepgeiica IComparable onpezensercs
npuBezieHHas Hiske 00o61enHas popma meroga CompareTo():

int CompareTo (T other)

8.14. Nepeuncnurenu

K asleMeHTaM KOJUIEKIIMU WHOT/A IPUXOAUTCS 00paIaThCsl UKIMYECKH - pa-
Hee MTPUBOIMIIMCH TpUMepbI IuKIIa foreach, Kak oMH U3 cmoco6OB MUKINYECKU
00paTUTHCS KO BCEM dJIeMEeHTaM KOJUIEKIMU. BTopoii c1mocob - ucIob3oBaHue
nepeuncanTess. Ilepedncaurens - 9T0 00bEKT, PEATU3YIONH HeOGOOIIEHHbIN
untepdeiic IEnumerator uau 06061menubiii [Enumerator<T>.

B unrepdeiice IEnumerator onpenensercs onno cBoiictBo, Current. Takoe xe
CBOICTBO eCTh M B 000611eHH0# Bepcun uHTepdeiica. Cpoiictea Current ompe-
NIeJIAI0TCS TaK:

object Current { get; }
object Current { get; }

B o6enx dopmax coiicta Current 1mosrydaercst TeKYIIHiA TIePeYnCIsieMblIil aJie-
MeHT KoJsutekinu. CotictBo Current OCTYITHO TOJIBKO JIJIST YTCHUSL.

JloctyrHbie MeTO/bI (KaK B HEOOOOIIEHHOM, Tak U B 0600IIEHHON BepCusiX ):

*  MoveNext() - cMemnaeT TekyIee MOJOXKEHNE TIEPEUUCTUTENT K CIEIY-
IOIEMY 9JIEMEHTY KOJUIeKIK. BosBpaliaer true, eciu cieyomiii aje-
MEHT KOJIEKITUY J0CTYIIeH, uiu false, ecim G JOCTUTHYT KOHEII.

*  Reset() - moce BpI30Ba METO/Ia TIEPEYNCTUTEIb TIEPEMEITAETCS B HAUAIO
KOJLTEKIIHH.

[Ipeskne yem MOyYUTh AOCTYIT K KOJJIEKIIUU C TIOMOIIBIO TIEPEYMCIIUTENS, He-
06X0IMMO TOJIYYUTh €T0. B KakI0M Kjracce KOJUIEKITUHU JJIsT 9TOU T[T MPEeIo-
crasasercs metox GetEnumerator(), Bo3Bpamnaiomuii iepedrcauTe b B Ha4aao
KOJUTEKITUH. VICTIO/B3Yst 3TOT MEPEUNCIUTEb, MOKHO TTOJYIUTH TOCTYII K JII060-
MY 3JIEMEHTY KOJIJIEKIIUH [T0 OYEPEIH.

PaCCMOTpI/IM, KaK HMCII0JIb30BaTb IIEPEUYUCIUTEIIb:

List<int> MyList = new List<int>();
Random ran = new Random() ;
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// 3anojyiHgeM CIMCOK CJIydYaMHbeIMM BHadeHmamy oT 1 mo 100
for (int i = 0; i < 20; i++)
MyList.Add (ran.Next (1, 100));

// VIcnoJib3yeM MepeuucyIMTesib IOJIS BEIBOIA BJIEMEHTOB CIMCKAa
IEnumerator<int> enum = MyList.GetEnumerator();
while (enum.MoveNext ())
Console.Write (num.Current + “ %),
Ecau Hy:XKHO BBIBECTU CHIUCOK MTOBTOPHO, HYKHO C6pOCI/ITb epevrc/jIuTeIb Me-
To/I0M Reset u cHOBa BbIBeCTH cliMCOK 1ukaoM while:

enum.Reset () ;

8.16. Peanunzauusa uHtepdeiicos
IEnumerable n IEnumerator

I[IpencraBuM, 4TO BaM HY’KHO CO3/aTh KJIACC, 00BEKTHI KOTOPOIo Oy/IyT repedu-
parbes B iukie foreach, B kacce HysxHO peaszoBaTh nHTepdeiicel IEnumerator
u IEnumerable. To ecTb 17151 TOro 4TOOBI 0OPATUTHCST K OOBEKTY OTIPEAETISIEMOTO
moJTb30BaresieM Kiacca B ukiie foreach, neobxoanmo peanmisoBars naTepheiics
IEnumerator 1 IEnumerable B ux 060061enH0ii 11u HeoO60OIEHHOI (hopMe.

PeanuzoBaTh lanHbIE MHTEPGENCHI T0BOJIBHO ITPOCTO, YTO M ITOKA3AHO B JIMCTUH-

re 8.9.

Jluctunr 8.9. Peanuzauus uutepdeiicos IEnumerator n IEnumerable

using System;
using System.Collections;

namespace ConsoleApplicationl

{

class MyBytes : IEnumerable, IEnumerator

{
byte[] bytes = { 1, 3, 5, 7 };
byte index = -1;

// Vureperic IEnumerable
public IEnumerator GetEnumerator ()

{

return this;

// VHTepbdeiic IEnumerator
public bool MoveNext ()
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{
if (index == bytes.Length - 1)
{
Reset () ;
return false;

}
index++;
return true;
}
// Meromn, cOpacHBaIMIA IEePEUNCIIUTEIND
public void Reset ()
{
index = -1;
}

public object Current
{

get

{

return bytes[index];

}

class Program

{

static void Main ()

{
MyBytes mb = new MyBytes();

foreach (int j in mb)
Console.Write (§J+” ™) ;

}

8.17. UtepaTopbl. KnioueBoe cnoso yield

B mportom paszeste Mbl peannsosain uuTepdeiicsl IEnumerator u IEnumerable.
Kak 6b1710 moKazaHo, 910 coBceM Hecsi0kHO. Ho elre mpoiie BOCIoib30BaThCst
ureparopoM. teparop - 3To METO/I, ONIEPAaTOP U AKCECCOP, KOTOPHII 10 0Ye-
Pe/iy BO3BpAIIaeT YJIeHbI OCIE0BATEIbHOCTH OOBEKTOB - € €€ Hadasla 10 KOHIIA.
[TocJie Toro, Kak Bbl peajiudyere UTepaTop, Bbl CMOKeTe 00palarbest K 00beKTam
OITPeJIEJISIEMOTO TIOJIb30BaTesieM Kiiacca B ke foreach.

Cosmarb urepatop B C# MOKHO ¢ TIOMOIIIBIO KioyeBoro ciosa yield. /lanHoe
KJTIOYEBOE CJIOBO SIBJISIETCSI KOHTEKCTHBIM, TO €CT OHO MEET CIIEI[UATIbHOE 3HAYE-
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HUE TOJIBKO B 6JI0Ke uTepatopa. BHe aT0ro 610Ka 0HO MOKET ObITh UCITOJIb30BAHO
aHAJIOTHYHO JIIo6oMy sipyromy uaetnTuduraropy. Ciemyer 0co60 MOAYEPKHY T,
YTO UTEPATOP He 06SI3aTETHHO JOJIKEH ONMUPAThCST HA MACCHB WJIM KOJUIEKITUIO
apyroro tumna. OH J0JKEH TIPOCTO BO3BPAIATh CJCAYIONMHA 3JIEMEHT 13 COBO-
KYITHOCTH 3JIEMEHTOB.

CuHTaKcuc ureparopa Cieyonunii:

public IEnumerable mMa muTeparTopa (COMCOK HapaMeTpoB) {
//

yield return obj;

3mech IMSA_HTepaTopa - KOHKPETHOe UM METO/1a, CIICOK _TTapaMeTPoB - Tlapa-
METPBbI, IIepelaBaeMble METOLY UTepaTopa, obj - cieayomunii 0ObeKT, Bo3Bpaiae-
MBIt uTepaTopom. Kak To1bKo MMeHOBaHHBII UTepaTtop GyIeT CO3/1aH, er0 MOXK-
HO OyJIeT NCTIOIb30BaTh Be3/e, I/ie Hy)KeH, Hanpumep, B 1iukJIe foreach.

[Ipumep utepaTopa:
class MyClass {
int limit = O;
public MyClass (int limit) { this.limit = limit; }

public IEnumerable<int> CountFrom(int start)
{

for (int i = start; i <= limit; i++)
yield return i;

I[JIH BbIXO/la N3 UTEpaTOpPAa 110 KaKOMy-HI/I6y[[I) YCJIOBUIO MOJKET UCITOJIb30BATbCA
TaKasd KOHCTPYKIHA:

if (ycmnoBue) yield break;
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Pamee MBI co3maBay TOBKO “aBTOHOMHBIE” TIPUJIOKEHS, TIE€ BCS JIOTUKA Pa3-
MEIAIACh BHYTPU OJTHOTO UCTIOTHAEMOTO exe-(paitna. Oxnako maardgopma NET
[IPEOCTABIISIET BO3MOKHOCTD IIOBTOPHOTO MCIIOJIb30BAHKS JIBOUYHOIO Koja. A
9TO O3HAYAET, YTO KOJ BAIEro MPUJIOKEHHUS MOXKET Pa3MeNaTbCsi BHYTPU He-
CKOJIKUX BHENIHUX COOPOK KOja, HasblBaeMbIX OMOJIMOTEKaMU Koja. B aToii
rJlaBe MbI IOTOBOPUM O CO3/IaHuu U pa3BeprbiBanu cOOpok B .NET.

9.1. CneunanbHblie NPOCTPAHCTBA UMEH

Jlo aTOro MOMeHTa Mbl pa3padaThiBaIu IPOCThIE AEMOHCTPAIMOHHBIE TPOTPaM-
MBI, B KOTOPBIX UCIIOJIb30BAJINCH CYIIECTBYIOIINE TTPOCTPAHCTBA UMEH B MUDE
NET (wame Bcero mMbl UCIIOTH30BAIHN TPOCTPAHCTBO UMeH System). OmgHAKo
[IPU CO3MAHUN CJIOKHBIX COOCTBEHHBIX TIPUJIOKEHMIT BaM OyeT yI0OHO CrpyIi-
TUPOBATh CBOW THUIIBI B CHEIIHAIbHBIE TTPpocTpaHcTBa uMeH. B C# ms aToro uc-
MOJIb3YETCSI KJIIOUYEBOE CJIOBO NAMESPace, ¢ KOTOPBHIM BbI yIKe CTATKUBAJIICH U He
OJIH pas.

Co3spanre coOCTBEHHBIX TIPOCTPAHCTB UMEH OY€Hb BAa)KHO, IIOCKOJIBKY Y IPYTUX
PazpaboOTINKOB, KOTOPBIE OYIYT UCTIOIB30BATH HAMMCAHHBIN BaMU KOJI, IOJIKHA
OBITH BOBMOKHOCTD UMITOPTUPOBATH ITH MPOCTPAHCTBA UMEH JIJISI HCIOTIb30Ba-
HUS COAEPKAIINXCST B HUX THIIOB.

Yo x, npuctynuM K npaktuke. Cosmaiite HoBbIil ipoekT THIa ConsoleApplica-
tion c umenem MyNamespaces.

Jlasiee TipecTaBUM, YTO MbI XOTUM pa3paboTaTh mpocTpaHcTBo umen MyPets,
conmepxatiee kimaccel Cat m Dog. 9Tu Kacchl MBI CTPYIIIAPYyeM BMeCTe U pas-
MecTuM BHYTpHU c6opkr MyNamespaces.exe B YHUKaJIbHOM MTPOCTPAHCTBE UMEH
MyPets.

Ocy1ecTBUTH 3aJlyMaHHOE MOKHO ABYMsI criocobamu. IIepBblii ciocob 3akiio-
4aeTcst B TOM, YTO MbI OIIPE/IEIMM BCe HAIU KJIAaCChl B eAMHCTBEHHOM (aiine C#
(PetsLib.cs), Hanpumep:

// ®ann PetsLib.cs
using System;
namespace MyPets
{
public class Cat
{

public string Name;
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public byte Age;
public byte Weight;
}
public class Dog
{

public string Name;
public byte Age;
public byte Weight;

Bropoii crnocob 3akioyaeTcss B TOM, YTO OJHO ITPOCTPAHCTBO UMEH MbI pasje-
JisleM Ha HecKoJbKO (aiinos koga C#. J[abbl obecrednuTh pasMelieHre TUIIOB B
OMHOW U TOH ’Ke JIOTMYeCKOU TPYIIe, HY;KHO TTPOCTO YIIaKOBaTh OTPeIeTeHMUsT
BCeX KJIACCOB B KOHTEKCT OJ[HOTO M TOTO K€ IIPOCTPAHCTBA UMEH:

// ®anmn Cat.cs
using System;
namespace MyPets

{
public class Cat

{
public string Name;
public byte Age;
public byte Weight;

}
// ®arn Dog.cs
namespace MyPets

{
public class Dog

{
public string Name;
public byte Age;
public byte Weight;

}
Kak BU/JIUTE, IIPOCTPAHCTBO NMEH UI'PAET POJIb KOHTeﬁHepa JJIA HalllX KJIaCCOB.

Ecnu B apyrom mpocTpaHcTBe uMeH, a tMeHHO B MyNamespaces BO3HUKaeT He-
00XOMMOCTh UMIIOPTUPOBATH KJIACCHI, OIpeAe/eHHble BHYTPU JAHHOTO IIPO-
CTPaAHCTBA UMEH, HYKHO UCIIOJIb30BaTh KJI0YEBOE CJIOBO USINg:

using System;
using MyPets;

namespace MyNamespaces
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static void Main(string[] args)
{
Cat Bagira = new Cat();
Dog Rex = new Dog();
}
}

B atom mpumepe Mbl mipesiiosiaraem, 4to ¢aiiibl ¢ kogom (PetsLib.cs win ot-
nesbHo fBa daitsna Cat.cs u Dog.cs) aBisiorcs yacTeio mpoekta MyNamespaces.
Bce onu GyayT UCIIONIB30BATHCS ISl KOMIIMISAIUKY euHCTBeHHO cOopku NET.

Eciu sxe mpoctpancTBo nMmeH MyPets ornpesiesieHo BHYTpU BHeITHEN cOOPKH,
TO JIUISl YCIEITHON KOMITHJISIIIAN HYKHO JI00aBUTh CCBIIKY Ha 9Ty OMOJIMOTEKY
(c6opky). [lasee Gyjer noKasaHo, Kak 9TO CAeJaTh.

9.2. YTOYHEHHbIE MMEeHa U KOHQPJINKTbI HA
YPOBHE UMEH

SI3bik C# 1103BOJISIET HE UCTIOB30BATh KJII0UEBOE CJIOBO using. YtoObl 0OpaTUTh-
cs TOT/IA K TUTIaM, OTIPEJIEIEHHBIM BO BHENTHEM ITPOCTPAHCTBE UMEH, HY>KHO HIC-
1I0JIb30BaTh ITOJHOCTHIO YTOYHEHHBIE (MJIM ITPOCTO YTOUHEHHDIEe) UMEHa:

MyPets.Cat Bagira = new MyPets.Cat();

HOI[ YTOYHEHHbIM UMEHEM ITOHUMACTCA CJIEAYIONIECE NMI:

<IPOCTPaHCTBO MMeH>.<THUI>

OOGBIYHO MCHOTB3YETCsT KITI0YEBOE CJIOBO USing, YTOOBI n30eKaTh JUITHETO BBO-
JIa ¢ KJIIAaBUATYPBI - BBI TOJIBKO MOZYMaliTe, eCIM OTKa3aThCs OT Using, TO Besjie
npunetcsa “tackats” npedurc “MyPets.”. B CIL-kome Bcerja MCIOMIb3YIOTCS
yTOUHEHHbIE UMEHA TUIIOB, HO TIPOrPAMMUCTY TOPA3/0 yAo0Hee NCIOIb30BATh
KJTIOYeBOe CJI0BO using.

Tem He MeHee, MCIOJIb30BaHNE YTOUYHEHHBIX MMEH MOKET HOHa[[O6I/ITbCH, a
MMEHHO TIPU BO3HUKHOBEHUU KOH(MJIUKTOB UMEH - KOT/IA B JIBYX Pa3HbIX IPO-
CTPAHCTBAX OIpe/ieJIEHbl TUIIbI C OAMHAKOBBIMU MUMEHAMMU. Haan/IMep, Yy BaC MO-
JKeT OBITH JIBa TIPOCTPAHCTBA UMEH C OJJMHAKOBBIMU THTIAMU BHYTpH - MyPets u
JohnPets (skusorubie [Ixxona). Korma Ber BeizbiBaete kKoHcTpykTop Cat(), HyK-
HO YTOYHUTbH, KAKOE TIPOCTPAHCTBO MMEH HYKHO UCTIOJb30BATD:

MyPets.Cat Bagira = new MyPets.Cat();
JohnPets.Dog Bobby = new JohnPets.Dog() ;

Ectp n eme onun croco6 paspernennsi KOHOIMKTOB MMeH - HCIOJTb30BAHUE
1ceBAIOHUMOB. OnpeiesnTh CeBIOHNM MOYKHO TaK:
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using <IlceBmoHMM> = <IIpoCcTpaHCTBO.Tur>;

ITpumep:

using JohnDog = JohnPets.Dog;

JohnDog Bobby = new JohnDog() ;

BHumaHune! He 3noynotpebnsinte Mcnosib30BaHMEM MCEBOOHMMOM. 3oynoTpebne-
HWe NPUBEOET K O4EHb 3anyTaHHOMY KOAY, OCOOEHHO, eCNN 3TOT KO, NPUAETCS MNOA-
LepXnBaTb APYrM NpPorpaMmMmcTam.

9.3. BnoXxeHHble NPOCTPaHCTBA MMEH.
MpocTpaHCTBO NO YMOJTYAHUIO

Aspik C# 1mo3BosisieT omnpezessiTh MPOCTPAHCTBA MMEH BHYTPH JIPYTHX IIPO-
CTPAHCTB, TO €CTh CO3/IaBaTh BJOKEHHBIE TPOCTPAHCTBA. BcrmoMuMTEe, BHYTPH
IIPOCTPAHCTBA System HaxoAATCs IIPOCTPAHCTBA MMeH Text (orepanuun ¢ Tek-
crom), 1O (BBOz1/BBIBON), Threading (cosmanue MHOTOTTOTOYHBIX IPUTOKEHUIT).

OmnpenennTsh BIOKEHHOE TTPOCTPAHCTBO UMEH OUEHb MPOCTO - HYKHO OIpee-
JIUTD el1le oAuH 6JI0K namespace:

namespace MyPets {

namespace Cats {
namespace Siamese {
public class Cat

{
public string Name;
public byte Age;
public byte Weight;

Cosnanum o6bekt tuma Cat:

MyPets.Cats.Siamese.Cat Bagira = new MyPets.Cats.Siamese.Cat();
HpI/I N CITIOJIb30OBaHUUN using CcO3/laHne O6'beKTa 6y11eT KOMIIaKTHEE:

using MyPets.Cats.Siamese;

Cat Bagira = new Cat();

ITpu cospanum HOBOTO npoekta C# 110 yMONIYAHMIO CO3/AETCSI IPOCTPAHCTBO
VMeEH C TaKUM Xe UMeHeM, KaK y mpoekTa. IIpu BctaBke B MpoeKT HOBBIX (pailioB
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koma komanaoil Project, Add New Item Bce coOTBeTCTBYIOIIME TUITHI ABTOMA-
TUYECKU IIOMENAIOTCS B 3TO IIPOCTPAHCTBO MMEH.

EcJin BbI TOCIe cO3/IaHUST TPOEKTA JKeJlaeTe N3MEHUTh Ha3BaHUe TPOCTPAHCTBA
MMeEH, TO OTKPO¥iTe OKHO cBolicTB 1poekTta (Project, <umsa> Properties) u na
BrIagke Application usmenure snauenue mosst Default namespace (puc. 9.1).

D Drivelnfo - Microsoft Visual Studio YB & | Quicklaunch (Cul-0) P8 x
Fle Edt View Project Buld Debug Team Tools Tegt Apalyze Window Help Signin
Q- Pl -] Debug - AnyCPU v P Start v A _
£ TR erograr.c: * Solution Explorer -ax
o @ B-SGCam Fl-
k) N/A N/A
= Build Search Solution Explorer (Ctrl+ P~
= Build Events Assembly name: Default namespace: 531 Solution Diivelnfo’ (1 project)
S e | [orveinto 4[] Drivelnfa
g eoug b M Properties
Resources T e Output type b =B References
S NET Framework45.2 B e < ) App.config
b c* Progremcs
Settings Startup object:
Reference Paths (Not sef) v Assembly Information...
Signing
Resources
Security
Sublieh Specify how application resources will be managed:
Code Analysis @® Icon and manifest
A manifest determines specific settings for an application. To embed a custem manifest, first add it to
your project and then select it from the lst below,
Icon
|(Defau\l Icon) v‘ | A
o Solution Explorer | Team Explorer Class View
|Embed manifest with default settings. \/‘ e - ax
© Regource file:
o= |5
Output - ax
Show output from: - a
Error List | Output

Puc. 9.1. OKHO CBOMCTB NpoekTa

9.4. Coopkm .NET

9.4.1. 3ayeM HyXHbl cOOpKN?

[TepBbIM /1es10M HYKHO pazobOparbest, 3aueM Hyskubl cbopku NET u 4ro ato Bo-
ob6mie Takoe. Coopka - 910 ABOMYHbBIN (aiii, obcayskusaembiii CLR (Common
Language Runtime). HecmoTpst Ha T0, 4TO y cOOPOK TaKKe sKe PACIIUPEHUS, KaK
y o6brunbix Windows-mipumoskenuii (.exe, .dll), BHyTpu oHEM ycTpoeHBI HHAYE.
[Ipexze, ueM ABUTATHCS AAJIBINE, TaBANITE PACCMOTPUM MTPEUMYIIECTBA, TPEIJia-
raemble COOpPKaMu:

° C60pKI/I ITOBBIIITAIOT YILO6CTBO IIOBTOPHOTO UCITIOJIb3OBaHUA KOJda

o COOpKU SBIAIOTCI eAMHULIAMY, IIOAAEPAKUBAIOLIMYI BEPCUL
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o CO0pKU OIIpeeIsaiOT IPAHUIIBI TUIIOB
*  CO60pKHU MOKHO HACTPAMBAT.

Terneps maBaiiTe pacCMOTPUM 9TH OCHOBHBIE TIPEUMYIIECTBA MOAPOOHEe U Had-
HEM C CaMOT0 BasKHOTO - € II€PBOT0. BCIO 3Ty KHUTY MBI CO3/1aBaJIi ITPOCTbHIE KOH-
COJIbHBIE TIPUJIOKEHUIO M YMTATEJI0 MOTJIO TTOKa3aThCs, YTO 3TO MPUIOKEHUE
MOCTPOEHO TI0 TIPUHIIUITY "BCe CBOe HoIiy ¢ coboit”. OaHako mompobyiite 3ary-
CTUTH OJTHO U3 pa3pabaTbiBAEMbIX IPUIOKEHUIT HA KOMITBIOTEPE, T/IE HE YCTAHOB-
sena matgopma NET (ecsn, koHeuHO, Takoi#l HalifieTe) - OHO He 3aIyCTUTCH,
MIOCKOJIBKY Ha caMOM JieJie TIpUJIoskeHre oOpamiaercs K pasandatibiMm DLL. TIpo-
CThle KOHCOJIbHBIE TIPUIIOsKeHust Oy ayT TpeboBaTh Hammuus mscorlib.dll. Bosee
cioxuble rpaduueckue - System. Windows.Forms.dll.

Bubamoreka koma npezcrasiser coboi daiin ¢ pacumpenuem .dll (xors aTo He
BCerja TaK, HO KaK IPAaBUJIO), B KOTOPOM COIEPKATCS THUIIbL, KOTOPbIE MOKHO
MCIIOJIb30BaTh BO BHEIIHUX IIPUIOKEHUAX. [[aHHbIe TUIIBI MOKHO UCIIOIb30BaTh
HE3aBUCHUMBIM OT sI3bIKa 06pa3oM. To ecTh KTO-TO MOKET MCIOJIb30BaTh Visual
Basic 115t co3nanust GubIMOTeKH Kojia, KOTOPYIO BbI Oy/IeTe HCI0Ib30BaTh B CBO-
em C#-npunoxenuu (1 Hao6opot!).

BaskHO MOHSTB, YTO BbI MOKeTe PasOMTh MOHOJUTHBIIN KOJ[ BAIETO MCIOJTHSIE-
Moro (haiiia Ha HECKOJbKO COOPOK, KOTOPBIE BB MOJKETE HCIOJIb30BaTh B JPY-
I'MX CBOMX TIPOEKTAX, UM KTO-TO €Ille MOKET MCIOJb30BaTh UX B COOCTBEHHBIX
npoekTax. [Ipu aToM He BaskHO, KaKOii SA3bIK UCTIOIB3YET APYTOI MPOTPAMMUCT.

Tenepp mepexouM Ko Bropomy mpeumyinectBy. Coopkam cpema NET mpu-
cBarMBaeT Bepcuu B (opmare <cTapmuil HOMep>>.<MJJINUI HOMep>>.<HOMED
cH6opkm>.<Homep pemaxiyi>. Ilo ymomyanuio ucmoabsyercs Homep 1.0.0.0,
ecJI BbI He u3MeHuTe ero. VIaMeHuTh HoMep COOPKHM MOXKHO B CBOWCTBAX IPO-
exra. Jlig aroro Ha Bkiaanke Application myxHO HaxkaTh KHONKY Assembly
Information u ykasath HoMep Bepcuu (puc. 9.2).

Assembly Information ? X

Title: [privelnfo

Description: [

Company: [

Copyright: [copyright & 2018

|
|
|
Product: [oriveinfo |
|
|

Trademark [

Assembly version: O | O {
S o [ [

GUID: |(ﬂ 68a8e-26e2-46c5-a632-ade10d041248 |

Meutral language: [(Nene) <]

[ Meke assembly COM-Visible

o [t ]

Puc. 9.2. PepakTupoBaHue HoMmepa Bepcum cOopKu .
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CO0pKH OIpeIesISIIOT TPaHUIbl TUIIOB. MBI TOJIBKO YTO TOBOPUJIK 00 YTOYHEH-
HBIX MMeHax. Takue nMeHa MoJIyqaioTcest 3a cueT obaBenus npedukca ¢ Ha3Ba-
HHUEM TIPOCTPAHCTBA UMEH, K KOTOpoMy oTHocutcst Tuir. COopKa, coaepskariast
THII, ONIPEIEJISIET €T0 MACHTHYHOCTD. Tak, COOPKM ¢ pa3HbIMU MMEHAMM, HAIIPH-
mep, MyPets.dll u JohnPets.dll, 8 kotopsix omnpeznenennr knaccor Cats, OyayT
BBITJISZIETh COBEPIIeHHO pasHbiMu Tuamu - MyPets.Cats u JohnPets.Cats. 3o
elre OJHO TIPEUMYIIECTBO COOPOK.

C6opku MOkHO HacTpanBath. COOpPKE MOTYT OBITH TIPUBATHBIMU (private) u co-
BMecTHO ucrnosb3yembiMi (shared). TIpuBaTHbIE COOPKH HAXOIATCS B TOM K€
KAaTaJIoTe, YTO U BAIlle MPIJIOKEHNE, KOTOPOE UX MCIIOJIb3YET.

COBMECTHO HCIIOJB3yeMble COOPKHU MPEACTABASIOT c000it OGUOINOTEKH, TPe-
Ha3HauYeHHBIE IS MCIOJIb30BaHUS B Pa3HBIX NPUJIOKEHUSAX Ha OAHOI Mallu-
He, T0ITOMY OHM TIOMEIAloTCsT B Katajor, Kotopeiii HasbiBaercst GAC (Global
Assembly Cache) wiu rimobanbHbIi K911l COOPOK.

HesaBucumo ot Tumna passeproiBanus (private win shared), aist c60pok MOKHO
CO3/IaBaTh CIeluaabible KoHurypanuonnsle daiiasl B popmare XML. Ilers
aTux (aitios - ykazaTh CLR-cpese, Kakyro BepcHio TOW MJIM WHOW cOOPKH 3a-
IpysKath JJIst OIPEAETIEHHOTO TIPUIIOKEHMS, Te UCKaTh COOPKH ¥ T.JI.

9.4.2. ®opmar coopok

Jliobas coopka NET comepxkuT B cebe ciepyiomme s1eMeHThL:
«  3aronosok Windows;
e 3aroaosok CLR;
e CIL-xozm;
e MerasaHHble TUIIOB;
e Manudect cb6opky;

* JlomosHUTeIbHBIE BCTPOEHHBIE PECYPCHI, HATIPUMEP, 3HAUK.

Bwmecte ¢ Visual Studio mocrasisiercst yruimra dumpbin.exe, mosBoJisiionast
[IPOCMOTPETH T€ WJIK UHbIe 3arosioBku. Tak, mapamerp /headers nmossosister mpo-
cMoTpeTh 3aroioBok Windows:

dumpbin /headers Library.dll
[Tpocmotpers CLR-3arosoBok MOKHO ¢ TIOMOIIbIO Tapamerpa clrheader:

dumpbin /clrheader Library.dll
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CTOUT OTMETUTH, UTO 3aTOJIOBKYU TEHEPUPYIOTCS aBTOMATUIECKUA KOMITUISITOPOM
u iporpammucty B 99.99% ciydaeB He HYKHO GECIIOKOUTHCS O TOHKOCTSIX JIeTa-
Jieit 3aro/ioBKOB. [J1aBHOE MOHUMATh, YTO HAXOAUTCST BHYTPU COOPKU.

B ocuose moboit coopkn Haxoautest CIL-koma, KOTOpbIii mpeacTaBisier coboi
MTPOMEKYTOUHBIH KOJI, He 3aBUCAIINNA HUA OT TIaTGOPMBbI, HU OT s3bIKa. Bo Bpe-
M4 BeimosiHeHnsa BHyTpeHHnH CIL-KOoA KOMIUIMPYOTCS B MHCTPYKIIUM, COOT-
BETCTBYIOIIUE OIIPE/IEJICHHON apXuTeKType (IIPOIeccopy) U ONepaliuoOHHONl CU-
creme. Brarogapst Takomy noaxoxy coopku NET MOTyT BBITOJHSATHCS B paMKax
Pa3HBIX aPXUTEKTYP, YCTPOMCTB U OMEPAIIMOHHBIX CUCTEM.

B m11060it cOopKe coeprarcss MeTajaHHble, OIIChIBatoIne GopMaT HaXOSIINX-
¢ BHYTPH Hee TUTIOB, a TaK)Ke BHEITHUX TUTIOB, KOTOPBIe OHA MCTOJb3yeT. Kpo-
Me TOro, B JII000i cOOpKe TakKe HaXOAUTCS CBSI3AHHBIN ¢ Heil MaHudecT (MeTa-
JHaHHble cOOpKU). B HeM onucaH KasKablil BXOASIIUI B cOCTaB COOPKU MOIY.JIb,
Bepcust cOOPKH, a TaKsKe J1t0Oble BHEITHUE COOPKH, HA KOTOPbIE CCHIIIAETCSI TEKY-
mast cbopka. ManudecT Takxke IPUMEHSIETCS BO BPEMSI OIIPee/IeHIsl MeCTa, Ha
KOTOPOE YKa3bIBAIOT IIPEICTABJISIONINE BHEITHUE CCHLITKU.

Haxownel, B 1106011 cO0pKe MOKET COAEPKaThCs JT1000€ KOIUYECTBO JOIOJIHU-
TeJIbHBIX PECYPCOB, HAPUMep, 3HAUYKOB MPUJIOKeHUsI, 3BYKOBBIX (DAliIoB 1 T.1I.
[Tmatdopma NET Takke nomep:KuBaeT co3/laHue TaK Ha3bIBA€MbIX MO YUHEH-
HBIX cOOPOK, KOTOPBIE COAEPKAT TOJTBKO JIOKAJIM3UPOBAHHBIE PeCypChl (HaIIPH-
Mep, 3BYyKOBbIe (hailsibl Ha GOJTapCKOM, aHTJIMHACKOM, (hPaHIy3CKOM SI3bIKaX).
[TocTpoenue Takux cOOPOK BBIXOAUT 3a PAMKHU 9TON KHUTH.

9.4.3. OgHodaiinosbie 1 MHOrogaitnoBbie COOPKM

C6opka MOKET COCTOSITh M3 HECKOJIbKUX MOJLyJIeil. MOLyJIb - TIPOCTO OOIIUI Tep-
MUH, IPUMEHsIeMbIH 1715t 0603HaYeHust aBondHoro (aitia NET. B 6osbiummHcTBE
ciydaeB cOOpKa COCTOUT U3 OiHOTO (haiiia (Momys). Takre cOOPKU Ha3bHIBAIOT-
cs1 oHO(aliIoBBIMU. B 5TOM citydae MexIy JTOrmdecKoii cOOPKO ¥ JIesKaliuM B
ee ocHOBe (hU3NIECKUM JIBOMYHBIM (PAiJIOM CYIECTBYET COOTBETCTBUE "OJIUH K
OHOMY "

B onHodaiiioBbix cO0pKax Bce aJieMeHThI (3ar0JI0BKH, MeTaJaHHble TUIIOB, Ma-
HU(DECT, PECYPCHI) HAXOAATCA B OAHOM erHCTBeHHOM (aiiie (.dll nan .exe).

Muorodaiisosbie coopku cocrost 3 Habopa momuyseil NET, pasBepHyThIX B
BHJIe OTHOM JTIOTUYeCKOl eTMHUTIBI. OIH U3 9TUX MOIYJIel Ha3bIBaeTCs IIaBHBIM
MOJLYJIEM U COAEPKUT MaHubecT cOOpku 1 Bce HeoOxoanmbie CIL-MHCTPYKITHH,
MeTaJlaHHbIe 1, BO3MOKHO, IOTIOJTHUTETHHBIE PECYPCHI.

B manudecre rmaBHOTO MOAYJSA "TIPOTIMCAHBI" AOMOJHUTENbHBIE MOLyn. Oc-
HOBHOE ITPENMYIIECTBO MHOTO(DAIIOBBIX COOPOK B TOM, YTO OHU HPETOCTABIISI-
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10T BBICOKOA(D(MEKTUBHBII CIIOCOO BBIMOJHEHHUS 3arpy3Ku copepskumoro. IIpes-
CTaBUM, YTO €CTh MAIlIHA, KOTOPAas CChIIAETCS Ha yAATEHHYI0O MHOTO(hAIOBYTO
cOOPKY, COCTOSIIILYIO U3 TPEX MOJIYJIeH, IJIaBHBIN 13 KOTOPBIX YCTAHOBJIEH Ha KJIU-
enre. Eciiu kiinenty OyzieT HysKeH KaKOW-TO THUIT U3 BTOPOCTENEHHOTO yaJeHHO-
ro moayJist * netmodule, CLR-cpeza 110 ero TpeGOBaHNIO HEMEIJIEHHO 3arpy3uT
Ha JIOKAJIBHYIO MAITUHY (B KaTaJIOT, KOTOPBIN Ha3bIBAETCS KIIIEM 3aTPY3KN WJIN
download cache) Tonbko coorBercTByIOIUIT ABOMUHBIN (daiiin. Ecan pasmep
Kaxk10ro MojyJist coctaBisier 10 M6, To mpenMyIiecTBo cpady Oyier 3aMeTHO
- Hy’KHO OyZIeT 3arpy3uTh OfuH MOAyJib pazmepoM 10 M6, BMecTo 3arpysku oji-
HOro GOJIBIIOro MoyJist pasmepoM 30 MO.

ITO OBLTIO TIEPBOE CYIIECTBEHHOE PEUMYIECTBO MHOTOMbAI0BBIX cOOpOK. BTo-
poe - TO, 4TO pa3dHbl€ MOAYJIU MOTYT 6bIT]:> HallMCaHbl Ha Pa3HbIX A3bIKAX. HaHpI/I-
Mep, BaM y100H0 THcaTh priokeHre Ha si3bike C#, HO B Balllell KOMaHjIe eCTb
JPYTHE MPOTPAMMICTBI, /TSI KOTOPBIX GoJiee y00HO UCIOIB30BaTh s13bIK VB
nin Java. [Tosrydaercs, 4To riiaBHO€e IPUJIOKeHNe MOKeT ObITh Harcano na C#,
a MOZIyJIH - Ha A3bIKax VB u Java.

[TocKoJIbKY KHHMIa OPUEHTHPOBAHA HA HAUYMHAIOIIUX IIPOTPAMMUCTOB, MHOTO-
(aiisoBble c60PKK MBI paccMaTpuBath He OyaeM. OIHAKO MbI PACCMOTPUM CO3-
nanve ofaHO(MANIOBOIT COOPKHU, a MMEHHO CHAYaja MbI CO3MaMUM OUOIHOTEKY
PetsLibrary, a moToM nokaskem, Kak MOAK/IIOUUTD €€ K MPHJIOKEHUIO U BbI3BATH
METO/I, OIIMCAHHBIN B OJJHOM M3 KJIACCOB 3TOH OMOIMOTEKN.

9.5. CospnaHune co6opku (DLL)

Hacraso BpeMst npuctynuth K npaktuke. Ceiluac GyeT pacCMOTPEH HPOIEce
cozmanus oxnodaitiosoit coopku .dll ¢ nmenem PetsLibrary, B kotopoii Oyzer
He6oIbIIoN Habop 06IIeA0CTYIHBIX TUITOB (KaaccoB). i cosgamus 6ubanore-
KU Kozia Hy:kHO BbimosianTh Komany File, New Project 1 co3mars mpoekT Tura
Class Library (puc. 9.3).

Jlo6aBuMm B Haty OO IMOTEKY abcTpakTHBIH Kiaacce ¢ umeHeM Cat. Onpezesinm B
HEM pa3ngHble CBOMCTBA KOIMKY. Takske ormpeiesiuM onH abCTPaKTHBII METO/T
Meow() (cm. auct. 9.1).

Jlnctunr 9.1. Bubnuoreka knaccos PetsLibrary

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;
namespace PetsLibrary
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New Project ? X

P Recent
4 Installed

4 Templates

b JavaScript
b TypeScript

© Online
Name:
Location:

Solution:

Solution name:

MET Framework 452~ Sertby: Default

)
= ] Windows Forms Application

cs

4 Visual C# I‘_] WPF Application
- >
b Windows
cu
Web E Console Application
Android
cx
Cloud g_] ASP.NET Web Application
Extensibility
i0s P9 Shared Proj
ject
Silverlight =
cu
Test 5‘{5! Class Library [Portable for i0S, Android and Windows)
WCF b
Workflow nﬁf" ;
Class Library
b Visual Basic =
Visual F2 ni“ F
Class Library (Portable)
b Visual C++ =l o
cu
SaLEaE @ Sitverlight Application
Python

o
9?!! Sitverlight Class Library

Click here to go online and find templates.

Visual C#

Wisual C&

Visual C#

Visual C#

Visual C2

Wisual C&

Visual C#

Wisual C#

Wisual C&

Visual C#

Search Installed Templates (Ctrl+E) P~

“ Type: Visual C#

A project for creating a C# class library
.l

[PetsLibrary

chusers\den\documentsivisual studio 2015\Projects
Create new solution

PetsLibrary

Browse...

Create directory for selution
[] Add to source control

publ
{

}

Puc. 9.3. CosgaHune 6MbnuoTekn kopa

ic abstract class Cat

public string Name;
public byte Age;
public byte Weight;

public abstract string Meow () ;

public Cat() { }

public Cat(string n, byte age,

{
Name = n;
Age = age;
Weight = w;
}

byte

Tenepsb co3naiuM HETIOCPEICTBEHHOTO MTOTOMKA Kyacca Cat, B KOTOPOM Mbl Tie-
peonipenesim MeTox Meow(). Mstykarb, KOHEYHO, METOJ[ He OYJIEeT, HO 3aTO OH
Oyzaer otobpakaTh AUAJIOT ¢ HaAMKUChIo “Msty!”. [l oToOpaskeHust Araiora Mbl
Gy/ieM UCIIOJIb30BaTh Kiaace MessageBox, koTopsiit Haxoautest B cbopke System.
Windows.Forms.dll. Yto6sr ncmosnb3oBath 3Ty cOOPKY, HY;KHO B HAIll TIPOEKT
PetsLibrary mo6asuts cchuiky na System.Windows.Forms.dll. /Ist atoro BbI-
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nosnute Komanay merio Project, Add Reference. B nosiBusmiemcst okte (puc.
9.4) ycranosure rajiky Hanporus System.Windows.Forms.dll u naxmure xHom-
ky OK.

Reference Manager - PetsLibrary ? X
4 Assemblies Targeting: NET Framework 4.5.2 Search Assemblies (Ctri+E) @ ~
Framework Mame Version e e
Extensicns System.Web.Entity.Design 4.0.0.0 System.Windows.Forms
Recent System.Web.Extensions 4.0.0.0 Created by:
System.Web.Extensions.Design 4.0.0.0 Microsoft Corporation
P Projects System.Web.Mobile 4.0.0.0 Version:
i System.Web.RegularExpressions 4.0.0.0 4.0.0.0
b Shared Projects Systern.Web.Routing 1000 File Version:
b COM Systern.Web.Services 4.0.0.0 2}?43;3%?\,13;;1}; built by:
System.Windows 4.0.0.0
b Browse Systern.Windows.Controls.Ribbon 4.0.0.0
System. Windows.Forms.DataVisualization 4.0.0.0
System.Windows.Forms.DataVisualization.Desi...  4.0.0.0
System.Windews.Input.Manipulatiens 4.0.0.0
System.Windows.Presentation 4.0.0.0
System. Workflow.Activities 4.0.0.0
System. Worldlow.ComponentModel 4.0.0.0
System.Worldlow.Runtime 4.0.0.0
System. WorkflowServices 4.0.0.0
System.Xaml 4.0.0.0
System.Xml 4.0.0.0
System.Xml.Ling 4.0.0.0
System.Xml.Serialization 4.0.0.0
UlAutomationClient 4.0.0.0
UlAutomationClientsideProviders 4.0.0.0
UlAutomationProvider 4.0.0.0
UlAutomationTypes 4.0.0.0 -
| Browse... | | oK | | Cancel ‘

Puc. 9.4. flo6aBneHune ccbisikn Ha COOPKY

IToCKOJIBKY MBI CO3/IaéM KOHCOJIBHOE MPHUJIOKEHUE, TO MOKHO ObLIO ObI 000ii-
THCh 1 6e3 kaacca MessageBox, HO Mbl €ro 106aBuIN, YTOOBI TPOJIEMOHCTPUPO-
BaTh IPoIecc T06ABJIEHUST CChIJIKN Ha BHEITHIOW COOPKY.

BHumaHune! B okHe BbiGopa cbopku OyayT Aaneko He BCe 3aperMcTpupoBaHHbIE B Ba-
wen cucteme cobopku. Ecnm HyxHOM BaM COOPKM HET B CMNCKE, UCMOJIb3YIATE KHOMKY
Browse ansa Bei6opa .dll unn .exe dpaiina.

Terneps BoimosinuTe KoMmauay Project, Add New Item u coszaiite HOBBIN (haii
kaaccos ¢ umenem MyCat.cs (puc. 9.5). O6parure BHuMaHue Ha 60JIBaHKY KJiac-
ca, Kotopyto cosiaia cpena Visual Studio (puc. 9.6), a uMeHHO Ha TPOCTPAHCTBO
umeH - PetsLibrary.

Cosmannbiii ¢aiis K1accoB IpUBeeH B TUCTHHTE 9.2.

Jinctunr 9.2. daitn MyCat.cs

using System;
using System.Collections.Generic;
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Add New Iltem - Pet:

4 |nstalled

4 Visual C& ltems
Code
Data
General
r Web
Windows Forms
WPF
SQL Server
Workflow

b Online

Sort by:

i

ll Il )

PHE

Default -

Class

Interface

Windows Form

User Control

Component Class

User Contral (WPF)

About Box

e

ADOQ.NET Entity Data Model

Application Configuration File

Application Manifest File

|
&
]

Assembly Information File

Bitmap File

Click here to go online and find templates.

Visual C# ltems

Visual C¥ Items

Visual C# tems

Visual C# ltems

Visual C¥ Items

Visual C# tems

Visual C# ltems

Visual C¥ Items

Visual C# tems

Visual C# ltems

Visual C¥ Items

Visual C# Items

Name: [MyCat.cs

Search Installed Templates (Ctrl+E)

Type: Visual C# ltems
An empty class definition

X
P~

Puc. 9.5. flo6aBneHue HoBoro ¢aiina knaccos

B PetsLibrary - Microsoft Visual Studio

Team

Debug

Tools  Test
- AnyCPU -

Anslyze  Window
P Start - 5 _

Help

=]

Elnamespace PetsLibrary

5 class mycat

}

0% -
Output

Show output from:

Error List | Output

Fle Edit View Project Buld Debug
© - B w

B Tex

& Threading. Tas

 PetsLibrary.MyCat -

Pl - &

YE & Quick Launch (C x
Signin
= Solution Explorer -rx
- @ o-5¢9B o k-
+
| | Search Solution Bxplorer (Ctrl+;) P
&7 Solution ‘PetsLibrary’ (1 project)
4 [@ Petslibrary
b Properties
4 =B References
Analyzers
=8 Microsoft.CSharp
=n System
=8 System.Core
=8 SystemData
=8 System Data DataSetExtensions
=8 System NetHtp
=8 System Windows.Forms
=8 SystemXml
=8 SystemXml.Ling
b Classles
b MyCates
Solution Explorer | Team Explorer Class View
Properties -rx

Puc. 9.6. CospaH HOBbI paiin knacca
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using System.Ling;

using System.Text;

using System.Threading.Tasks;
using System.Windows.Forms;

namespace PetsLibrary

{
public class MyCat : Cat

{
public MyCat ()
{
Name = "Bagira'";
}

public override string Meow ()

{
MessageBox.Show ("May!") ;
return Name;

}

9.6. Co3paHune npuoXeHus,
MCNOoJIb3YyIOLW,Eero coOopky

Terepb co3gaanuM IPUIIOKEHIE, KOTOPOE OY/IeT UCIIONb30BaTh CO3JAHHYIO paHee
c6opky. IIepBbIM 1€/10M, €C/IM BBl TOTO €Ie He CAeJaNu, BBITOJHUTE KOMaH/LY
Project, Build g5 kommnsiunm Hameii cbopku. Kak 06b14HO, 10C/I€ KOMITHIIS-
LUU CPea COOOUIMT BaM KaTaJjIor, B KOTOPLII ObLIa IIOMENIeHa Co3anHas cbopKa
PetsLibrary.dll (puc. 9.7).

Cospaiite npuioxenue ¢ HasBanueM PetsClient (puc. 9.8). Tlocie cosmanus
npoekTa BoimosHuTe kKomauay Project, Add Reference u B osiBuBIimemcst oxte
(puc. 9.9) Boibepure cozpannyio Hamu 6ubnorexy. [TyTh K Hell IOKa3aH Ha IIpe-
JIBITYTIIEM PUCYHKE (€eCITH BBI JlelaeTe BCe, KaK 110 KHUTE, TO eIMHCTBEHHOE, YTO Y
Bac Oy/IET OTJINYATHCS - HTO UMsI [10JIb30BATEIS ).

Mpumeuanune. CosnaHHas paHee 6ubnnoTeka MoxeT ObiTb HangeHa B katanore C:\
Users\<umsa>\Documents\Visual Studio 2015\Projects\PetsLibrary\PetsLibrary\bin\
Debug

Kon Hatrero mpuioxeHus mpuBeieH B iuctunre 9.3.

Jlucturr 9.3. Kop npunoxenus, BbisbiBaiowero DLL

using System;
using PetsLibrary; // BHIBBIBAEM HaWy OUOIMOTEKY
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FHle Edit View Project
© - [ERal -
£ MyCates Class.cs
2 & PetsLibras
3 u
u
o
3 u
g u m.T

Snamespace Pets!
5 public abs

public
public
public

public

public

= public
i

W

AgS

We:

00% -

Show output from: _ Build
Build start

Build: 1

4
Error List | Output

B PetsLibrary - Microsoft Visual Studio

Build Team Teols Test Help

Any CPU -

Anslyze  Window
B Start - A7 _

Debug
Debug -

s x

= %z PetsLibrary Cat * ® Cat)

s.Gener

hreading. Tasks
Library
tract class Cat

string Name;
byte Age;
byte Weight;

abstract string Meaw();

cat()

Cat(string n, byte age, byte w)
e = nj
e = ag:
ight = w;

- =

ed: Project: PetsLibrary, Configuration: Debug Any CPU

ra

succeeded, © failed, 8 up-to-date, © skipped

L I e

Output -

PetsLibrary -> C:\Users\demdocuments\visual studio 2@15\Projects\PetsLibrary\PetsLibrary\bin\Debug\PetsLibrary.d1l

Y@ & Quicklaunch (Cti+Q) » ® X

a

Signin

= Solution Explorer - Ax

. @ o-sSGam o L=
=
| | Search Solution Explorer (Ctrl+)
157 Solution 'PetsLibrary’ (1 project)
4 (@ Petslibrary
b f Properties
4 wm References

System.Dato DataSetExtensions
System.Net Htp
System.Windows Forms
System.Xml

System.Xml Ling

b c* Classlcs

b MyCates

Solution Explorer | Team Explorer Class View

Properties

[

Puc. 9.7. Bubnuorteka PetsLibrary orkomnunupoBaHa

MNew Project

b Recent

4 Installed

4 Templates

4 Visual C&

b Windows
Web
Android
Cloud
Extensibility
i0s
Silverlight
Test
WCF
Workflow

b Visual Basic
Visual F#

B Visual C++
SQL Server
Python

b JavaScript

P TypeScript

b Online
Name:
Location:

Solution:

Seolution name:

MNET Framework 452~ Sortbhy: Default
(=3
I Windows Forms Application
a

WPF Application

Console Application

ASP.NET Web Application

Shared Project

Class Library

Class Library (Portable)

Silverlight Application

Silverlight Class Library

Class Library (Portable for i0S, Andreid and Windows)

Visual C#

Visual C2

isual

Visual C#

Visual C#

Visual C2

Visual C#

Visual C#

Visual C#

Visual C2

Click here to go online and find templates.

PetsClient
cusershden\decumentsivisual studio 2015\ Projects
Create new solution

PetsClient

p-

Ctrl+E)

Search Installed Templates

Type: Visual C&

A project for creating a command-line
application

Create directory for solution
[] Add to source control

Puc. 9.8. CospaHune HOBOro npoekra



Reference Manager - PetsClient

b Assemblies Search Browse (Ctrl+E P~

b Projects Name Path
b Shared Projects PetsLibrary.dll  C:\Users\den\Documents\Visual Studio 2015\Projects\PetsLibrary\PetsLibrary\bin\Debu...

¢ COM
4 Browse

Recent

Puc. 9.9. lo6aBneHue ccbiiku Ha 6ubnuoTeky PetsLibrary.dll

namespace PetsClient

{
class Program
{
static void Main(string[] args)
{
MyCat Bagira = new MyCat () ;
Bagira.Meow () ; // Meron Meow () m3 DLL
Console.ReadLine () ;
}
}
}

PesyibraT BBIIOJHEHUS HAllleil OueHb CI0KHON MTPOrPaMMBbl TIPUBEIEH Ha PUC.
9.10. Merox Meow(), kak u kiacc MyCat, pusndeckn HaXoAsITcst B GUOINOTEKE
PetsLibrary, koropyto Mbr pazpaGoraiu paHee.

X & | QuickLounch (Ctri+Q) P B ox
File Kolisnichenko -
v Ex
lseam o s=
Norer (Ctrl+ p-
Library' (1 project)
p
e
hees
Team Explorer Class View
v Ex
SLibrary\bin\Debug\PetsLibrary a1l
Error List Output
Ready Ln1 Col1 ch1 NS

Puc. 9.10. NMporpamma B geictenm
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MHOronoTo4yHOCTb M NapannesnbHoe
nporpaMMupoBaHue

OcHoBbl A3bIKa C#, MHoronoTto4Hoe
nepebie NporpamMmmbl nporpaMmmupoBsaHue

KaneHT-cepsepHblie

NpUAOXeHuUs

Co3aaHue MO6UAbHbBIX
NpuUaoXKeHun Ha C#
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MHOTOTTOTOYHOCTD ¥ TTapasyiebHOe TPOrPaMMUPOBAHTE - TOBOJIBHO cephe3Has
TeMa ¥, He CMOTPS Ha TO, YTO KHUTA TIPe/[HAa3HAYEHA JIJIsi HOBUYKOB, XOTEJIOChH
6b1 ee paccMOTpeTh. HauneM MbI ¢ pacCMOTPEHMSI TTAPAJLIETbHBIX KOJLIEKITHIT 13
npoctpanctBa uMeH System.Collections.Concurrent. ITapasiesnbHble KOJLIEK-
U SIBJISTIOTCST TIOTOKOOE30TIACHBIMU U CIIEIIMATIBHO MTPeTHa3HAUEHDI IS TTapaJi-
JIEIBHOTO MIPOTPAMMUPOBaHMsI. A 9TO O3HAYAET, YTO MX MOXKHO 0e30IMacHO HC-
TTOJTH30BaTh B MHOTOMIOTOYHOI TIPOTpaMMe, T7e BO3MOXKEH OCTYH K KOJIJIEKITNN
CO CTOPOHBI IBYX UJIK OOJIBIIE MapajiieIbHO pabOTAIOIINX TIOTOKOB.

10.1. MapannenbHbie KONnekumn

Jlnst  Ge3omacHOTo JOCTyNa K KOJUIEKIMSM —TpeJHasHadeH WHTepderiic
IProducerConsumerCollection<T>. ¥ Hero MHOro MeToj10B, HO caMble BayKHbIE
- aro TryAdd() u TryTake().

[TepBbiit MeTO/ TbITaeTCst (MMEHHO TI0ITOMY €CTh "try" B ero Ha3BaHWM) 100a-
BUTD 3JIEMEHT B KOJIIeKII0. OHako 1006aBIeHe MOKET He OJTYyYUThCS, eCIn
KOJUTEKIINST 3abJIOKMPOBAHA OT 00aBJIEHMs 9JeMEHTOB. MeToi BO3Bpaiiaer
GyJieBCKOe 3HaueHue, coobiaioiiee 06 ycrexe nin Heyzade omepain. MeTtoj
TryTake() mbitaeTcst BepHYTD 31€MEHT U3 KOJLIEKITHH.

B ra6auiie 10.1 nepeunciensi kiacest us System.Collections.Concurrent ¢ kpat-
KM OTTUCAHUeM MX (QDYHKITMOHATHHOCTH.

Ta6auna 10.1. I[TapanienbHble KOLIEKIMHA

Knacc OnucaxHue

MapannensHas Bepcus odepeaun. na goctyna
K 9fIeMeHTaM o4epean NPUMEHSIOTCA MeToabl
Enqueue(), TryDequeue() un TryPeek(). imeHa
ConcurrentQueue<T> 3TUX METOA0B NMOXOXN Ha yXe U3BECTHble Me-
Toabl Queue<T>, HO ¢ nobaBneHnem npedurkca
Try K HEKOTOPbBIM U3 HUX (K TEM, KOTOPbIE MOIYT
BbI3BaTb OLUMOKY B NapasnfiefibHon cpenge).

MapannenbHas Bepcua cteka. [JaHHblA Knacc
onpegenser wmetogbl Push(), PushRange(),
ConcurrentStack<T> TryPeek(), TryPop() n TryPopRange(). BHyTpu
3TOT KNacC UCMOMb3YeT CBA3HbIA CNUCOK AJiS
XPaHEeHUs 3IEMEHTOB
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He onpepnensieT HMkakoro nopsiaka ans nobas-
NEHUS1 NN N3BJIEYEHMS 3NEMEHTOB. Peannayet
KOHLEeNUMio 0TobpaxeHns NOTOKOB Ha UCMOJb-
3yeEMble BHYTPEHHE MacCCWBbI, MPU 3TOM OH
cTapaeTtcsa nsbexartb 6710kMpoBoK. Ons OocTy-
na K afemMeHTamM npumeHsioTcsa metoabl Add(),
TryPeek() n TryTake().

ConcurrentBag<T>

MapannensHas Bepcua cnoeaps. Ana noctyna
ConcurrentDictionary<TKey, K 4fieHaMm B HEONOKMPYIOLLEM PEeXuMe cryxart
TValue> meToapbl TryAdd(), TryGetValue(), TryRemove()
n TryUpdate().

Konnekums, koTopasi ocyLuecTsnsiet 6J10KMpoB-
KY 1 OXUOAET, NoKa He NosiIBUTCS BO3MOXHOCTb
BbIMOSHUTbL AelcTBMEe No Ao6aBNeHUIo Unn n3-
BneYeHnio anemeHTta. lNpegnaraeTt nHtepdenc
ons nobaBneHns n n3BfedeHnss aN1eMeHToB Me-
Topamu Add() n Take(). JaHHble MeToabl 6/10KN-
PYIOT NOTOK 1 3aTEM OXWAAIOT, NoKa He NOSBUT-
€S BOBMOXHOCTb BbIMOMHUTbL 33434y

BlockingCollection<T>

amee MBI paccMOTpuUM IpuMep ucmoab3oBanust kiacca BlockingCollection.
ITO PeasbHBIHN TPUMepP MHOTOIIOTOYHOTO TIPUJIOKEeHN. B KauecTBe CTPYKTYpPBI
mannbix Obaa BeiOpana BlockingCollection. Takske mpumep peasbHOrO MHOTO-
MOTOYHOTO TIPUJIOKEHST Oy/IeT TIPUBe/ieH B TiaBe 12 - MbI pazpaboTaeM MHOTO-
MOTOYHBIN cepBep, MO3BOJISIONIHIT 00paboTaTh 3aPOCHl HECKOJIBKUX KJIUEHTOB.
B smucrunre 10.2 Gyzer mpuBeneH mpuMep UCIOIb30BaHUS IBYX MTOTOKOB - OC-
HOBHOTO U JIONIOJTHUTENBHOTO.

Jlnctuur 10.1. MHoronotouHoe npunoxenune. Ucnonb3osanue BlockingCollection

using System;

using System.Collections.Concurrent;
using System.Threading;

using System.Threading.Tasks;

namespace ConsoleApplicationl

{

class Program

{
static BlockingCollection<int> bc;

static void producer ()

{
for (int i = 0; 1 < 100; i++)
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bc.Add (i * 1i);

Console.WriteLine ("Producer " + i*i);

}
bc.CompleteAdding () ;

static void consumer ()
{
int 1i;
while (!bc.IsCompleted)
{
if (bc.TryTake (out 1i))

Console.WriteLine ("Consumer: " + 1i);

}
static void Main ()

{

bc = new BlockingCollection<int>(4);

// 3amauM moCTaBUIMKA U MNOTPeOUTesIs
Task ProducerTask = new Task (producer);
Task ConsumerTask = new Task(consumer);

// BanycTuM Bamaum

ProducerTask.Start () ;
ConsumerTask.Start () ;

try
{

Task.WaitAll (ConsumerTask,

}

catch (Exception ex)

{
Console.WritelLine (ex);

}

finally

{
ConsumerTask.Dispose () ;
ProducerTask.Dispose () ;
bc.Dispose() ;

Console.ReadLine () ;

ProducerTask) ;
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CHauaJia MbI CO3/Ia€M 3a/[a4M MMOCTABIIMKA U TIOTPEOUTEIS, a TOTOM B OJIOKe try
MBI JK/IeM 3aBepIIeHNs 3TUX 33/1a4.

10.2. Bubnnoreka pacnapannenmBaHus
3apav

CoBpeMeHHBIE KOMIBIOTEPBI UMEIOT MHOTOSI/IEPHBIE TIPOIleccophbl (camble CJia-
Oble M3 HUX 00JIazatoT AByMs siapamu). He 3amyckast HECKOJBKUX TIOTOKOB, BbI
He CMOXKeTe MCIO0JIb30BaTh HA TOJHYI0 MOIIb COBpeMeHHbIe Tpoiieccopsl. 1lo-
3TOMY IapajlyleJIbHOE IPOTPAMMUPOBAHKE TaK BAXKHO U pACCMaTPUBAETCS B 9TOM
KHUTE.

ImaBubiM HOBOBBeieHeM B NET Framework 4.0 sisisiercst 6ubaunoreka (TPL,
Task Parallel Library). /lannas 6ubanoreka yupouaer co3aanue u mpuMeHeHne
MHOTHX MOTOKOB. /[a, MOTOKK U 3a1a4i MOKHO OBbLIO cO31aBaTh U B 0oJiee paH-
uux Bepcusax .NET, Ho ¢ TPL co3zanue MHOTOIIOTOUYHBIX MPUTIOKEHUN CyIIle-
CTBEHHO yrporiaercst. K Tomy ke oHa T03BOJIsIeT aBTOMaTUYeCKU UCIIOIb30BaTh
HECKOJIBKO MpotieccopoB. ViMenHo moatomy 6ubsmoreka TPL pekomenyercst B
GOJIBITMHCTBE CIyYaeB K MPUMEHEHUIO [/ OPraHi3alii MHOIOIIOTOYHOI 06pa-
GOTKIL.

Taxxke, Haunnas ¢ Bepcuu 4.0, NET moaznep:xuBaeT mapaiieabHbIi S3bIK HHTE-
rpupoBanHbIX 3amrpocoB (PLINQ). A3six PLINQ naet BO3MOXHOCTD COCTaBIATH
3a1pochl, Jisi 0OpabOTKN KOTOPBIX aBTOMATUYECKU HCIIOJIb3YETCsT HECKOJBKO
TTPOIIECCOPOB.

Azprk PLINQ 10BOBHO TPOCTO, € €T0 TOMOMIBIO OY€HB TIPOCTO 3AMPOCUTB TIa-
patebayo 06paboTKy 3ampoca. CienoBarebho, ucrnosbsyst PLINQ, Bbl Oe3
0COOBIX TIPOOITIEM CMOJKETE BHEJPHUTH TTAPAIIIIETN3M B CBOIO ITPOTPAMMY.

Bubimoreka TPL onpeznenena B npocrpancTse umen System.Threading. Tasks.
OpHako 71st paboThI ¢ Hell TaksKe HY;KHO MOAKII0YNTh Kirace System. Threading,
[OCKOJIBKY OH HOEeP/KUBAET CHHXPOHU3AIINIO U APYTIHe CPEACTBA MHOTOIIOTOY-
HOIT 06pabOTKH, B TOM YUCJIE U Te, 4YTO BXoAAT B Kiaace Interlocked.

Xorst ectp 6ubmoreka TPL u sisbik PLINQ, oprainu3oBath MHOTOTIOTOYHYIO
06paboTKy MOKHO M cpenctBaMu kiacca Thread, XoTst aTOT Moaxo cunuTaeT-
¢S YCTapeBIIUM W BMECTO HETO PEKOMEHIyeTcs MCIIoIb30BaTh Kak pas TPL u

PLINQ.

ITpumensst TPL, 1o6aBuTh mapaieinaM B IPOTPAMMY MOKHO JIBYMSI OCHOB-
HbiMu criocobamu. [lepBbrit cmocob - 9TO Mapaiie3M JaHHBIX: OJIHA OTIePAIUsT
HaJl COBOKYITHOCTBIO JIaHHbBIX pazbuBaercs Ha aBa (Mau GoJIblIe) MapaiebHO
BBIMOJIHSIEMbIX [TOTOKA, B KaXK/IOM U3 KOTOPBIX 00pabaThiBaeTCs 4acTh JaHHBIX.
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Takoii MOAX01 MOKET IIPUBECTH K 3HAYUTETBHOMY YCKOPEHHUI0 00paboTKM JaH-
HBIX IO CPABHEHUIO C TIOCJIeIOBATETLHBIM ITOIXOI0M.

[TapaJiieinaM AaHHbIX OBLI JOCTYIIEH U paHblie ¢ moMolblo kiacca Thread, mo
€ro UCIoJIb30BaHue TPeHGOBAIO HeMaJIbIX yeunuii u BpeMenu. Ho ¢ nosisiennem
TPL Bce U3MEHMJIOCH, U TENEPh BbI MOKETE CO3/IaBaTh MacIITabMpyeMble pelie-
Hust 6e3 0coboro TpyIa.

Bropoii crioco6 - mapasuiesnam 3agad: e (1au 6oJiee) oreparu BBIIOTHSIOTCS
napasieabto. [Tapaiiennsm 3agad IpeacTaBiseT coO0i pa3sHOBUIHOCTD HapaJi-
JIeJIM3Ma, KOTOPBIN JOCTUTAJICS B MPOIILIIOM cpeacTBaMu kiaacca Thread. Baaro-
napst TPL y mporpaMMucTta eCTh BO3MOKHOCTb aBTOMATHYECKU MacIITabupo-
BaTh MCIIOJHEHNE KOJa Ha HECKOJIBKO mporeccopos. bubanoreka TPL nossosis-
€T aBTOMAaTUYECKU PACIIPEEsISITh HAaTPY3KY TPUIOKEHUI MEXKIY MTOCTYITHBIMU
TIpoTieccopaMy B IMHAMUIECKOM peXUMe, UCTo b3y Myt motokoB CLR. Taxxke
OHa 3aHMMAETCsT pacipeesieHeM paboThl, IJIAHUPOBAHUEM TTOTOKOB, yIIpaBJie-
HUEM COCTOSHUEM U TIPOYNMHU HU3KOYPOBHEBBIMU /I€TAJISIMU.

10.3. Knacc Task

B ocrose TPL nexut kinace Task, To ectb npu ucmonbsosanuu TPL HyskHO co3-
naBath 00bekThl T Task, a ve Thread. Panee, B muctunre 10.1, yxxe Obu1 mo-
Kas3aH npumMep uciosb3oBanust Task, mpas/a, 6e3 06bsicHeHUsT TTOAPOOHOCTEN.

Kinace Task orimuaercss or Thread tem, uto oH gBisiercs abcTpakiiueii, Ipes-
CTaBJISAIONIEll acCMHXPOHHYIO ornepaiuio. A B Kiaacce Thread nnkamncysmpyercs
HOTOK UctojHeHust. [IOHATHO, YTO HA CUCTEMHOM YPOBHE TIOTOK TI0-IIPEKHEMY
0CTaeTCs dJIeMEHTAPHOI eIMHUIEIT KCITOMHEHHsT, KOTOPYIO MOJKHO TJIAHUPOBATh
CpelicTBaMU OTlepallMOHHOI crcTeMbl. K ToMy JKe, HCTIOJMHEHEM 3a/1ad 3aHUMa-
eTcs TIAHUPOBIIKMK 3a/1a4, pabOTAIOIIUI ¢ MYJOM MOTOKOB. ITO O3HAYaeT, YTOo
HECKOJIBKO 3a/1au MOTYT Pas/esIsATh OJMH U TOT ke notok. Kinace Task onpeaenen
B mpoctpancTBe uMen System. Threading. Tasks.

JIist co3manmst HOBOM 3a/1aui Hy>KHO IIPOCTO CO3aTh HOBBII 00beKT Kiaacca Task
M Ha4aTh €ro BbiosHeHue. J{Jist co3manust 00beKTa UCIOIb3YETCsT KOHCTPYKTOP
Task(), a mus sammycka - metox Start(). Yaime Bcero Ucrob3yercst Cieiyiomnast
¢opma KOHCTpPYKTOpA:

public Task (Action zmemcTBUE)

3/1ech JEHCTBHE - 9TO TOYKA BXO/IA B KO/, KOTOPbIi Oy/IET PEICTAaBISATh 3a1a4y.
®opwma nesterata Action caemyronias:

public delegate void Action()
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Kax Bumute, TOUKO# BXO/Ia CIIYKUT METO/T, KOTOPBIN HE IPUHUMAET ITapaMeTPOB
U He BO3BpalaeT HuKakux 3Hadennii. OIHaKo mo3ske Oy/Ier moka3ano, Kak rnepe-
NIaTh JleJieraTy TaHHbIe.

[Tocste co3manust 3a7a4y MOKHO 3aIyCTUTh MeTogoM Start(), 4To 1 OBLIO MOKa-
3ano B suctunre 10.1. Tocsie BpI30Ba 3TOr0 METOIA TIAHUPOBIIKK 32/1a4 3aI1/1a-
HUPYeT BbimoJHeHne 3a/aun. O6parure BHUMaHUE: 3aa4a Oy/IeT 3amyIiena He
cpasy, oHa OyjieT 100aBJieHa B 04€epe/ib MJIaHUPOBINKKa 3aannii. OHa Oy1eT BbI-
MOJIHEHA, KaK TOJBKO JI0 Hee A0HIeT oyepenb. B MpoCThIX IeMOHCTPAITMOHHBIX
HPUJIOKEHUSIX 3a/1ada Oy/IeT BBITOJIHEHA MTHOBEHHO, HO B CJIOKHBIX OOJIBIINAX
TIPUJIOKEHUIX, BO3MOKHA OTpe/ieIeHHAsT 3a/lepsKKa MeXKIy Bhi3oBoM Start() m
HAYaJIOM BBITIOJHeHU 3a1aun. B muctunre 10.2 mpuBOAKUTCS elie OIUH TIPUMe]D
OCHOBHOTO U JIOTTOJHUTEIBHOTO TOTOKA.

Jinctunr 10.2. OCHOBHOM M [ONONIHUTENbHbINA MOTOK

using System;
using System.Threading;
using System.Threading.Tasks;

namespace ConsoleApplicationl

{

class Program

{

// MeTom, KOTOpHM OymeT 3anylleH B KauyeCTBE 3alaun

static void TaskAction ()

{

Console.WriteLine ("TaskAction started");

for (int count = 0; count < 5; count++)
{
// Xmem 1 cexyHmy (1000 mc)
// OxrmaHue UMUTHPYET OYPHYID IeSTeJIbHOCTH NOTOKAa
Thread.Sleep (1000) ;

Console.WriteLine ("Count: " + count);

static void Main ()
{
Console.WritelLine ("Main thread started");

Task task = new Task (TaskAction);

// BanycTuTb Bamaudy
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task.Start ()

for (int i = 0; 1 < 20; 1i++)
{
Console.Write (".");
Thread.Sleep (500) ;

Console.WriteLine ("Main thread shutdown") ;
Console.ReadLine () ;

}

Ha puc. 10.1 mpuBoanTCS pe3yabTaT BBITIOJHEHUS 9TON TTporpaMmbl. Kak Buz-
HO U3 BBIBOJIA ITPOTPAMMBI, TJIABHBIN W JOMOJHUTEIbHBII TTOTOK BBITOJTHSIIOTCS
onHOBpeMeHHO. OCHOBHOI MMOTOK BBIBOJUT TOYKH, a TOTIOJTHUTETHHBIH - 3HaYe-
HUE CYETUUKA.

Hy’KHO IIOMHKTB, YTO KaK TOJbKO 3aBEpPIIAETCs OCHOBHOM MOTOK, TO 3aBeplia-
I0TCS1 ¥ BCeE JIONOJIHUTENbHBIE (co3manubie KiaaccoM Task 3amaun). [TosTomy B
OCHOBHOM MOTOKe MbI uctiosibayeM Metoz Thread.Sleep(), 4To6b1 coxpaHsiTh oC-
HOBHOW TIOTOK aKTUBHBIM, TI0Ka He 3aBEPUIMTCS BBIIOJIHEHIE JOMOJTHUTEIbHOIO
HOTOKA.

[N file:///c:/ users/den/documents/visual studio 2015/Projects/ConsoleApplication2/ConsoleApplication2/bin/Debug/ConsoleApplication2 EXE

Puc. 10.1. Pe3ynbsTart BbINOIHEHMS NPOrpaMmmMbl U3 nuctudra 10.2

Ecsn BB panee ncmosb3oBain kiaace Thread, To HaBepHSIKa 3aMeTHJIN, YTO B
xiacce Task mer coiictBa Name, KOTOpoe 3a7aBajo UMs 3a4aui. 3aTO B HEM
ecTb cBoiicTBo Id - maenTrduKaTop 3agaun, HO OHO THIA int U JOCTYITHO TOJIBKO
JUISI YTEHUS.

[Ipu 3amycke KakI0it 3a1aue Ha3HAYAETCST COOCTBEHHBIN MaeHTrH(GUKaTop. 3Ha-
uenns Id yHUKAJIbHBI, HO He yropsiodeHbl. I109TOMY eciii Bbl 3amyCTUIIN JIBE
3ajiaun, To 3nadenue Id Bropoii 3aaun He 06si3aTeTbHO GyeT GOJIbIIe 3HAYEHUST
Id mepBoii 3agaun.

[Momyunts npeHTUDUKATOP TEKYIIEH 3a/a4l MOXKHO C TIOMOIIBIO CBOICTBA
CurrentlId. /lanHoe CBOHCTBO TOXKE JOCTYITHO TOJIBKO JJIsI YUTEHUSL:
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public static Nullable<int> CurrentId { get; }

V3meHnM HeMHOTO mporpammy u3 jauctuira 10.2. Bo-nepBbix, Mbl 106aBUM BTO-
pyI0 3a/1a4y, a BO-BTOPBIX, cjiesiaeM BoiBoJI Id 3a1aum B mipoiiecce ee BBITTOJHEHNSI.
Taxske MBI HEMHOTO M3MEHWM CYETYMKH - 1J1sT GOJTbITEH HATISAAHOCTH. VI3MeHeH-
HBII BapuaHT TpuBeeH B aucTuHre 10.3.

Jlnctuur 10.3. Mpumep ncnonb3osaxus ceoictea Currentld

using System;
using System.Threading;
using System.Threading.Tasks;

namespace ConsoleApplicationl
{
class Program
{
// MeTom, KOTOpPHM OymeT 3anylleH B KaueCTBE 3alauu
static void TaskAction ()
{
Console.WriteLine ("TaskAction started, task {0}", Task.CurrentId);

for (int count = 0; count < 10; count++)
{
// Xoem 1 cexyHmy (1000 wmc)
// OXumaHVe UMUTUPYET OYPHYKD OeATeJIbHOCTL IOTOKAa
Thread.Sleep (1000);

Console.WriteLine ("Task {0}, Count {1} ", Task.CurrentId, count);
}
}
static void Main ()

{

Console.WriteLine ("Main thread started");

Task taskl = new Task (TaskAction);
Task task2 = new Task (TaskAction);

// 3BanycTuTb 3amauy
taskl.Start (),
task2.Start () ;

for (int i1 = 0; 1 < 25; i++)
{
Console.Write(".");
Thread.Sleep (500) ;
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}
Console.WritelLine ("Main thread shutdown");
Console.ReadLine () ;

[Tpoananusupyem BorBo TporpaMMBl (cM. puc. 10.2). boio 3amyteno nse 3a1a-
yu. [lepBasi, kKak BupuTe, nosyunia ujaeHtuduratop 2, Bropas 1. [lepsas 3amaua
(c 1d 2) 3aBepmmiach TaksKe IepPBOIL.

[N file:///c:/users/den/documents/visual studio 2015/Projects/ConsoleApplication2/ConsoleApplication2/bin/Debug/ConsoleApplication2. EXE

Main thread started
T tarted, task 2
arted, task 1

in thread shutdown

Puc. 10.2. iBe 3agaum, aemMoHcTpauma ceoiictea Currentld

10.4. OxxnpaHue 3apaumn

B aByx npeabLIylIuX IIpUMepax OCHOBHOH IIOTOK BBLIIIOHEHUS (TO €CTh METO/
Main()) mMor 3aBepIINTLCS paHbllle, YeM BBITIOJHEHNE 3aITyIeHHBIX 3a/1a4. YTo-
GBI 9TOTO He MPOU30IILIO0, MbI ucnosb3oBasu Metox Thread.Sleep(), Ho aTo, MsT-
KO TOBOPSI, HETIPABUJILHO IO JIBYM IIPUYNHAM:

Bremmoraerne Mmetona Main() Bce paBHO MOYKET 3aBEPIIUTHCST PAHbIIE, ECJIH TTPO-
rpaMMUCT He yragaet 3azep:xkky mis Thread.Sleep() u ykaxker ee MeHbiie, yeMm
HYKHO [IJIs1 BBITIOJTHEHU A BCEX 3allyIIEHHbBIX 3a/la4.

Kax Buano u3 puc. 10.2, 0CHOBHOI TTOTOK MPOOJIKAET BRITIOJHEHNE, XOTS 3a/1a-
ya y’Ke BBIIIOJIHEHA - B 9TOM CJIy4ae IPOrpaMMUCT YKa3all 3a4ePKKy OO0JIbIIIe, 4eM
HY’KHO. BpIx0auT, IporpamMma J0JKHA YiKe 3aBEPIIUTHCSI, HO OHA BCE €lIle TIPO-
JoJrkaer pabory.
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[lameko He Bcerza MOKHO CIIPOTHO3UPOBATH BBITIOJTHEHHE KaXKI0H 3aMyIeHHON
3a[auM, MO3ITOMY McIo b3oBatue Metoga Thread.Sleep() sBisercss HenpaBuIb-
HBIM.

B kuiacce Task ectb MmeTox Wait(), o3BOJISIONINIT OPraHU30BaTh 3aBEPIICHUE 3a-
nag 6oJiee coBepiieHHBIM 00pa3oM. I1pu BBITIOTHEHUH 3TOTO METO/Ia MOTYT OBIThH
CTeHEePUPOBAHbI [[BA HCKIIOYEHUST:

* ObjectDisposedException - reHepupyercs, eciu 3agada 0CBOOOKIEHA
TocpesicTBOM Bbi3oBa MeTozia Dispose().

* AggregateException - reHepupyeTcs, ecu 3a1a4a caMa FreHepupyeT Uc-
KJIIOYEHUE NJIU Ke OTMEHSIETCSL.

[Tepenumem Haim mpuMep ¢ UCMoIb3oBanueM Metona Wait(). Jlanuerii meTon
MbI Oy/1eM BbI3bIBaTh 13 MeToia Main(), 4To0bl 10KAAaThCST BHIIIOJTHEHIS 3a/1a4
task1 u task2.

Jluctunr 10.4. Ucnonb3oBanune meroaa Wait()

using System;
using System.Threading;
using System.Threading.Tasks;

namespace ConsoleApplicationl

{

class Program

{
// MeTom, KOTOpPBIM OymeT 3anylleH B KaueCTBE 3alaun
static void TaskAction ()

{
Console.WriteLine ("TaskAction started, task {0}", Task.CurrentId);

for (int count = 0; count < 10; count++)
{
// Xmem 1 cexyHny (1000 mc)
// OxumaHve UMUTUPYET OYPHYI IeATEeJIbHOCTL [IOTOKAa
Thread.Sleep(1000) ;

Console.WritelLine ("Task {0}, Count {1} ", Task.CurrentId, count);

}

Console.WriteLine ("End of task {0}", Task.CurrentId);
}

static void Main ()
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Console.WriteLine ("Main thread started");

Task taskl = new Task (TaskAction);
Task task2 new Task (TaskAction);

// BanycTuTh Bamady
taskl.Start () ;
task2.Start () ;

Console.WriteLine ("Waiting...");
taskl.Wait();
task2.Wait () ;

Console.WritelLine ("Main thread shutdown");
Console.ReadLine () ;

arted, task 1
arted, task 2

Main thread shutdown

Puc. 10.3. Ucnonb3oBaHne metopa Wait()

Kax Bumute (puc. 10.3), Teriepb 0CHOBHO# ITOTOK BBITIOHSETCS POBHO CTOJIBKO,
CKOJIbKO HY’KHO - OH 3aBepIaeTcs cpasy 1ocJe 3aBepIieHns MocaefHel 3a1a4u.
Teneps Het HEoOXOMMOCTH BbI3bIBaTh MeTozl Thread.Sleep() u Her atux yxkac-
HBIX TOYEK, CBUJIETETHCTBYIONINX O BBHITTOTHEHUH TJIABHOTO TTIOTOKA.

WHorga BMecTo Mcmob3oBaHust Metoga Wait() yaoOHee UCrob30BaTh METO/
WaitAll(), koTopomy mepegaroTcst 3ajiauu, BBIIOJHEHUS KOTOPBIX HYKHO J0-
x&aarbest. [IpuMep npuMeHeHust 9Toro Meto/a Ol puBeeH B auctunre 10.1:
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try
{

Task.WaitAll (ConsumerTask, ProducerTask);

}

catch (Exception ex)

{

Console.WriteLine (ex);

}
finally

{
ConsumerTask.Dispose () ;
ProducerTask.Dispose () ;
bc.Dispose() ;
}
B Omoke try/catch/finally mpoucxoaut okumaHue BBIMOJHEHUS —3a1a4
ConsumerTask u ProducerTask.

Merox Dispose() peanusyetcst B kmacce Task, 0cBoG0K/1as1 peCypehl, HCIIOJIb3Y-
emMbie 3THM KiraccoM. Kak mpaBuiio, pecypcsl, cBsi3anmbie ¢ kaaccoM Task, ocBo-
GO’KIAI0TCST ABTOMATHYECKU BO BpeMs "cOOpKU Mycopa” (MJIU 110 3aBepIIeHIH
nporpammabl). Ho eci atu pecypcebt TpeGyeTcest 0CBOOOAUTD €lile PaHbIIIe, TO /IS
3TO#I 11es carysKuT Metoz Dispose(). ITo 0cOOEHHO BasKHO B TeX MPOTPaMMax,
T7ie CO3/1aeTcs DOIBINTOE YNCIIO 3a/1a4, OCTABJISIEMBIX Ha TIPOU3BOJI CYALOBI. B -
crunre 10.1 MBI HCTIO/IB30BAIN BBI3OB 3TOTO MeTo/a B 6s10ke finally, xotst umen-
HO B TOM KOHKPETHOM CJIy4ae 0cOO0M HY Kbl HCIOJIb30BaTh JaHHbII METO/ He
OBLIIO.

10.5. Knacc TaskFactory

Pamnee Mbl cHavasa co3zgaBajiu 3a/la4dy, a IIOTOM 3allyCKaJIn €€ BbITIOJTHEHUE. HpI/I
JKeJIaHWH, UCITI0JIb3yA KJacC TaskFactory, MOJKHO Cpa3y COo3aTb 1 3allyCTUTb Ha
BbIIIOJIHEHUE 3a/1a4y.

ITo ymosuanuio o6bekT knacca TaskFactory MoskeT ObITh TIOJIyYeH U3 CBOMCTBA
Factory, moctyHoro TosbKko st ureHust B kiaacce Task. Mcnosbays 1o cBoii-
CTBO, MOKHO BbI3BaTh JiioOble MeTobl Kaacca TaskFactory. Meron StartNew()
cytecTByeT Bo MHOkecTBe (popm. Camasi mpoctasi popma metona StartNew()
BBITJISIIUT TaK:

public Task StartNew (Action action)

B mamewm ciydae MOKHO ObLTO OBI HepenmcaTh KO Tak (C HMCIIOIb30BAHIEM
TaskFactory):

// Vcnonb3oBaHre (Gabpuxky 3amayu
TaskFactory tf = new TaskFactory();
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Task tl = tf.StartNew (TaskAction);

// A MOXHO CO3IaThb M 3allyCTUTL 3alady Tak:
Task t2 = Task.Factory.StartNew (TaskAction);

Kaxk BuanTe, MOKHO MCIIOJIB30BATh OJIMH M3 JIBYX CIIOCOOOB CO3[aHMUs U 3aITyCKa
3amau ¢ momoripio TaskFactory.

10.6. NMpoponxeHue 3apaum

Wuorza ObIBAIOT CUTyallud, KOTAA HYXKHO B3aIllyCTHUTh CJEAYIONIYIO 3aja-
yy cpasdy Io 3asepuieHuio Tekymei. /lug storo B TPL ucnonbs3dyercss mMeTon
ContinueWith(), onpenenennsiii B knacce Task. Huzke npusesena nmpocreimas
dhopma ero 0ObsBICHUST:

public Task ContinueWith (Action<Task> mpercTBMe NPONOJIKEHMA)

10.7. Bo3BpaT 3Ha4YeHUsa U3 3agaum

3azaya MOKeT BO3Bpalath 3HaueHue. PaHee Mbl He pacCMaTpUBAJIN TaKKe 3a-
Jlaun, HO BBI JTOJUKHBI 3HATD, YTO TaKash BO3MOKHOCTH nMeeTcsi. Bo3BparieHie
3HAUYEHUs U3 3a/a4¥ YI0OHO 10 HECKOJIbKMM TIprurHaM. IIpex/ie Bcero, 3amada
MOZKET BBIYMCIISITh HEKOTOPBII Pe3yJIbTaT i BO3BPalllaTh B OCHOBHOM ITOTOK BbI-
yucsenHoe 3Hauenue. Takum o6pasom, B C# MOKHO OPraHU30BaTh MapaJijiesib-
Hble BbIYUCIeHus. TaksKe BHI3BIBAIOIINI TIPOIECC OKAKETCST OIOKUPOBAHHBIM /10
TeX I0p, TOKa He Oy/IeT MOJTyYeH Pe3yJIbTaT. ITO O3HAYAET, UTO JIJIs OPraHU3aIun
OKUJIAaHKSI pe3yJibTata He TpedyeTcst HUKaKoil 0co00i CHHXPOHU3AINHU, B TOM
yucJie u Metoga Wait().

Yro6bl BEPHYTH Pe3yJIbTaT M3 3aflaud, HY:KHO CO3[aTh 9Ty 3ajady, UCIIOJIb3Ys
06061mennyio Gopmy Task<TResult> kmacca Task. Huskxe npusesessl 1sa KOH-
cTpykTopa 3Toi (hopmbl knacca Task:

public Task (Func<TResult> dyukuMsa)
public Task (Func<Object, TResult> dynxumsa, Object cocrTosHue)

3nech pyHKIMsT 0003HAYAET BBITIOIHSIEMBIH esierat. OOpaTuTe BHUMaHUE Ha TO,
YTO B 3TOM CJIydae OH J0JKeH ObITh Thia Func, a e Action. Tunm Func ncmoss-
3yeTcs UMEHHO B TeX CJIydasx, KOTJa 3a/lada Bo3BpalaeT pe3yasrar. B mepsoit
dbopme KoHCTpyKTOpa cosaercs 3ajada 6e3 apryMeHTOB, a BO BTOPOM - 3aj1aya,
npuHuMatoas apryment tuma Object, mepemaBaemblii Kak coctosiue. B moky-
MmenTamuu 1o C# Bbl Takske Haiizere Apyrue hopMbl KOHCTPYKTOpa Kiaacca Task.

Taksxe nmerorcs u apyrue Gopmbl Meroga StartNew(), mocrynnbie B 0600-
menHoit popme kimacca TaskFactory<TResult> u momuepkuBatoriie Bo3Bpar
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pesyJabTraTta u3 3amadu. PaccMOTpUM Te WX HUX, KOTOPbIe TPUMEHSIOTCS Tapa-
JIEJIBHO € TOJIBKO YTO PACCMOTPEHHBIMU KOHCTPYKTOpaMu Kiacca Task:

public Task<TResult> StartNew (Func<TResult> o¢yHKLMSA)
public Task<TResult> StartNew (Func<Object, TResult> dyuxumsa,
Object cocTogHue)

3HaueHue, BO3BpaliaeMoe 3a1adeii, MokeT ObITh IOJy4eHo U3 cBoiictBa Result
B kiacce Task:

public TResult Result { get; internal set; }

Axceccop set ABIseTCS BHYTPEHHUM JJS JAaHHOTO CBOMCTBA, W TO3TOMY BO
BHEITHEM KOJIe OHO JIOCTYITHO TOJIBKO /i ureHus. CiefoBaTeIbHO, 331a4a Mo-
JIydeHust pe3yJibrata GJIOKUPYET BBI3BIBAIOIIIIT KO 10 TEX TOP, TIOKA Pe3yIbTar
He Gy/IeT BHIYNCIIEH.

MBI TOJIBKO YTO pacCMOTPENU OCHOBHBIE BO3MOKHOCTH II0 CO3JAHHIO Iapasi-
snenbHbIX 3a1a4u B C#. Ecau aTOTO BaM 0Ka3ajoch Majio, Bbl 3aMHTEPECOBANICH
U TOTOBBI TIPOIOJIKUTH M3y4YeHne MapajijieIbHOTO BBIYKMCJIEHHUSsT, TOTa 0OpaT-
Te cBoe BHMMaHue Ha Kiacc Parallel, kotopsrii opmepskuBaer Habop METOOB,
KOTOPbIE ITO3BOJISAIOT BBIIOJIHITH UTEPAIUHU 110 KOJJIEKITUN JAaHHBIX (TOYHEE, 110
oObekraM, peanusyiomum IEnumerable<T>) B mapamienbiom pesxkume. Omnu-
caHue 3TOTo KJacca Bbl Haiizere B fokymenTtanuu mo NET Framework Ha caiite
Microsoft:

https://msdn.microsoft.com/ru-ru/library/system.threading.tasks.
parallel%28v=vs.110%29.aspx
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CoBpeMeHHbIIT KOMITBIOTEp CJOKHO MPeACcTaBuTh Oe3 poctyma k Cetu - 6y/ap TO
JIOKaJIbHOH, min ke K VnTepHery. [loaToMy M KHUTY 1O TIPOrpPaMMUPOBAHUIO
CJIOKHO TIPE/ICTABUTH O€3 OIMMCAHUS XOTsI ObI OCHOB CETEBOTO MTPOrPAMMHUPOBa-
Huist. B 97011 r1aBe Gy /1y T Npe/ICTaBIeHbl TAKUE OCHOBBI U HAUHEM PaboTy C CETHIO
MBI € TIpocTpaHcTBa nMeH System.Net.

11.1. NMNpocTpaHcTBO MeH System.Net

[IpoctpanctBo nmen System.Net comep:KuT cereBbie Kaacchl A7 moncka [P-
aJIPECOB, CETEBOM ayTeHTU(UKAIINY, PA3PENIeHH, OTTIPABKY U MOJyYeHUs JIaH-
HbIX. J{is1 Gosbiero yzobcTBa Bee Kiaacehl U3 System.Net Mbl OTCOPTHPYEM 110
IPYIINaM U PACCMOTPHUM.

Haunewm c noucka umen. JLnsg npeobpasosanust IP-azpec B CUMBOJIbHOE UMS 1 06-
paTHO ucnoab3yercd cucteMa noMeHHBIX nMeH (DNS, Domain Name System).
[Tnardopma NET comepxut cienyromiue Kaacchl st paspeiienuss umen,/1P-
aJIpecosB:

*  Dns - CHOJIb3YETCs Il paspelleHnst CMMBOJIbHBIX UMeH B [P-aapeca u
obpaTHo.

° DnsPermission - IIPEJACTaBJISAET pa3pelieHune, HCO6XOI[I/IMO€ JIJISI TIOMCKa
NMEHU.

* DnsPermissionAttribute - II03BOJIIET OTMeYaTh COOPKM, KJIACCHI
U METONBI, HYXAAOIMNUeCsS B MOJTHOMOUMSIX, OMPENeIeMbIX KJIacCOM
DnsPermission.

O6pa6otka IP-angpecos npoussoautcs B kiacce IPAddress. Ceituac HekoTopbie
y3JIbl coziepakar 6ostee oxtoro IP-agpeca u 6oiee 0/HOT0 nMeHn (KCIOb3YIOTCS
rceBoHNUMBI ). THGopManus o gomnoJHuTe N bHBIX [P-afapecax u mnceBpoHnMax
naxoautcs B kKinacce [IPHostEntry. Korma Ml mmmiem mmst, kiacec Dns Bo3BparaeT
oObekt tua IPHostEntry.

s aymenmuguxayuu U aABMOpU3AUUU  WCTIOJNB3YETCA  KJacc
AuthenticationManager. [lanHblii KJacc oOpalaeTcss K 9THM MOJLYJISIM, YTOObI
UAECHTU(UIMPOBATH M0Jb30BaTe/st. MOoayin ayTeHTU(hUKAIMN TT0IyYaloT WH-
(dhopmariio 3ampoca U JaHHBIE O JUYHOCTH MOJH30BATENSI € TOMOIIBIO UHTEP-
(eiica ICredentials u BosBpamaioT 06bekT Authorization aJist aBTOPU30BAHHBIX
MOJTb30BaTe/Iel, KOTOPbIe MOTYT MCHOJIb30BaTh TOT WK WHOU pecypc. Ipuio-
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JKEHMe-KJINEHT MOXKeT ucioib3osarh kiaace NetworkCredential, mepegaonimii
JaHHBIE O TI0JIb30BaTe e Ha CepBep.

Pasiuunbie cemesvle 3anpocvbl. MOKHO OCYIIECTBUTH MOCPEACTBOM abCTPAKT-
HbIX Ki1accoB WebRequest u WebResponse. B System.Net umeercst HecKoJib-
KO CITeIMaIbHBIX peanu3anuii atux kaaccos aast HTTP u gocryna x daiimam:
HttpWebRequest, HttpWebResponse, FileWebRequest FileWebResponse.
Knace xommonentoB WebClient ob6serdaer wucrosnbsoBanne WebRequest u
WebResponse us Visual Studio .NET.

s ynpaeienus coedunenusmu WCHOJb3YIOTC Kiaacchl ServicePoint wu
ServicePointManager. Ecsiu ke BbI XOTUTE UCTIOJIB30BATH COKEMbL, TO BaM TIPU-
roauTcst mpoctpancTBo uMeH System.Net.Sockets. /It mporpaMMUpOBaHKS C
HCIIOJIb30BAaHUEM COKETOB BaM HY)KHO 3HATbh TOT WJIM MHON CETEeBOU MPOTOKOJL.
OzHAKO KMCIIOJB30BaHUE COKETOB - 9TO XOTh 1 (0Jiee HU3KOYPOBHEBBIN CIIOCO0
B3aMMOJIENCTBYSI, OH TI03BOJIsIeT HanboJiee THOKO OPraHU30BaTh CBSI3b.

Jlasee GyayT pacCMOTPEHBI caMble BasKHBIE KJIACChl M3 TPOCTPAHCTBA System.
Net.

11.2. Knacc Uri

Kurace Uri npeanasuaven st paGoThl ¢ YHUBEPCATbHBIMU HICHTH(DUKATOPAMI
pecypca (URI, Uniform Resource Identifier). Mbr Kaskblii €Hb UCIOJIb3YEM
URI u gaske He 3a5yMbIBaeMCsI HaJl 9TOM - Kor/a oOpariaemcst K Web-crpanuiam,
FTP-cepsepam u 1.1, URI MOKHO UCIIOIb30BATh HE TOJIBKO I OOpalieHUs K
pecypcam Web u FTP, Ho 1 Kk ceTeBbIM U 1ake JOKaIbHBIM (aiiiaM.

Pacemorpum npumep URI u pasbepemcst, U3 4ero OH COCTOUT:
http://www.example.com:3128 /public/index.php?page=about&lang=en

ITepBas yacTsb, cogepskaiias Hazsauue mporokoa (http://) HasbpiBaeTCsa cXeMOi
(scheme). Tlocse orpatnnuntens cxembl (//) ykasbiBaercss umst win IP-anpec
y3JIa, B HallleM cJydae www.example.com.

[Tocste umenu y3ia yepe3 IBOETOYME yKa3blBaeTCss HOMep nopra. Eciau Homep
TOpTa He YKA3bIBAETCS, TO U IBOCTOUNE TOXKE HE YKA3bIBACTCS.

Jlasiee caeyer myTh, ONMpeAe/ISIONIMA KaTajor ¥ CTPAHKILy HY5KHOTO HaM pecyp-
ca. B namem caryuae - ato /public/index.php.

[Tocsie cumBoOTa ? yKa3bIBAIOTCA TTapaMeTpBhl, TiepejaBaeMble pecypcey. B Tepmu-
nosiorun URI ata yacth Ha3biBaeTcs 3ampocoM (query). B HalieM ciryuae 3ammpoc
BoIrIsIAUT Tak: index.php?page=about&lang=en.

Jlnst pa6otsr ¢ URI ucnonbayercst, Kak yske ObLIO oT™MedeHo, Kiaacce UTi:
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Uri site = new Uri("http://www.example.com:3128 /public/index.
php?page=about&lang=en");

[lanee, ucnosb3ys cBOMCTBA KJacca, MOKHO TOJTYYUTH JAOCTYIT K KOMITOHEHTAM
Uri:
* Scheme - conepxkut nepsyio yactb URI - cxemy. /Lyt iporokosia HTTP
57O Oynet 3HayeHue http.

. Host - M4 XOCTa.
* Port - HOMep IOPTa, €CJ1 OH 3aJaH.

* AbsolutePath - aBCOMOTHBIN MyTh K PECYPCY, B TIPHMEPE BBIIIIE - ITO /
public/index.php.

* Query - CONEPKUT CTPOKY IOCTA€ IIyTH, B HAlleM CJydae 3To
?page=about&lang=en.

* PathAndQuery - IIyTh W 3ampoc, B HameMm ciydae /public/index.
php?page=about&lang=en

* Fragment - eCJIU TOCJe MyTHU cjeayeT ¢parMeHT, OH BO3BpAIAeTCs B
cBoiicTBe Fragment. 3a myTeM MOTYT CJI€ZIOBATh TOJBKO CTPOKA 3a1poca
uin ¢pparment. DparMeHT UAeHTUPUIUPYETCS CUMBOJIOM #

* UserInfo - €M yKa3aHO WMsI MMOJH30BATEJs, HapUMeD, ftp://user@
ftp.example.com, To 9T0 CBOICTBO OY/IET COMEPIKATH CTPOKY USET.

B atom kiacce ectb u Jipyrue CBOWCTBA, HO OHU UCHOJIB3YIOTCS TOPA3/I0 PEXKe.
BaxxHO TOMHUTB, UTO TIOCJIE CO3/ITaHUS KOHCTPYKTOPOM 9K3eMILIIp Kiaacca Uri He
MozkeT 6ouibiie uaMeHsThest. CoiicTBa Kiacca Uri IOCTYITHBI TOJIBKO Ha YTEHHE.
Jlna qmuHaMudeckoro usMeHenns URI MoskHO uctosrb3oBars kjiaace UriBuilder:

UriBuilder myURI = new UriBuilder ("http", "www.example.com",
3128,

"/public/index.php?page=about&lang=en", "#team");
Uri site = myURI.Uri;

11.3. 3arpy3ka ¢annos (HTTP u FTP)

OjHa 13 JI0BOJIBHO PACIPOCTPAHEHHBIX 3ajlad - 3arpyska (ailJios, HaIpumep,
IPUIOKEHUE 3aKaunBaeT OOHOBJIEHHUE C cepBepa pazpaborunka uiu e obpaba-
THIBAET KaKy10-TO BeO-CTPaHMILY.

Jlng sarpysku (aitna Moxer ucrosb3oBarbes kiaace WebClient. Bot kaxk Jierko
1 HETIPUHYKAEHHO MOKHO 3arpy3uth daiin (mauct. 11.1)
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Jinctunr 11.1. 3arpy3ska ¢aiinoe. Mpumep ucnonnsosanns WebClient

using System;
using System.Collections.Generic;
using System.Net;

namespace ConsoleBApplicationl

{

class Program

{

static void Main ()

{

Console.WriteLine ("Downloading...Please wait...");

WebClient wc = new WebClient () ;
wc.DownloadFile ("http://dkws.org.ua/proxy/proxy.
zip", "c:\\temp\\proxy.zip") ;

Console.WriteLine ("Download complete!");
Console.ReadLine () ;

Merox DownloadFile() npuxumaer gBa napameTpa - HEPBbIN 9TO MyTh K (haiiry,
KOTOPHBIN HY’KHO CKadaTh, a BTOPOIi - JJoKaabHoe M daiiaa. O6paTuiTe BHUMA-
HUE: s yKasajl He TOJIbKO MMst, HO U myTh, manka C:\temp. Cumsoi \ Tpebyer
SKPaHUPOBAHUs, TO3TOMY OH ykazan kKak \\. Tak:ke manka C:\temp mo/KHa Cy-
IeCTBOBATh Ha MOMEHT 3allyCKa MporpamMMbl. Pesyssrar paboThl POrpaMMbI
usobpaxen Ha puc. 11.1 - BUAHO, 4TO IporpamMMa 3aBepIlnia 3arpysKy daiina B
manky C:\temp.

Teneps 1pepcTaBUM JIPYryio cuTyanuio. Jlomyctum, HaM HYKHO 3arpy3uTh He
(aiis1, a HaM HYKHO TIOJTyYUTh KaKyi0-TO BeO-CTPAHUILY B CTPOKY /LTSI IOCJIELYIO-
et ee 06paboTku. CBA3BIBATHCS J1JIst 9TOTO ¢ (haiinamu He XoueTcst. Bo-miepBbix,
B peaJibHOM TIPUJIOKEHUH TIPUIETCS IIPOU3BOAUTH 06PabOTKY KOPPEKTHOCTH 3a-
nucu daiiia, UMETh JeI0 ¢ paBamMu gocTyrna u T.4. OOBIYHO MporpaMma ycra-
nassmBaercst B C:\Program Files, a mpaBa 3amucu kK 9TOMy KaTajJory ecTb He
y BCeX TO0JIb30BaTeiell. 3JHAYNT, 3aMICHIBaTh MPUIETCA B JOMANTHUM KaTaJor
mosib30BaTe . Bo-BTOPBIX, cama miporieaypa HeadeKTuBHAS - cCHavaIa Mbl 3a-
rpy’KaeM CTpaHUILy B (hailsi, MOTOM YrTaeM TEKCT u3 aToro (daiira. fopasmo ymob-
Hee ucnob3osath Metos; OpenRead():

WebClient wc = new WebClient () ;
Stream str = wc.OpenRead (“http://dkws.org.ua/”);
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Puc. 11.1. ®daiin ycnewHo 3arpyxeH

CojepsKuMoe CTpaHuIbl OyAeT 3arpysKeHo B IiepeMeHHyio str. [Tocsie 9Toro Mox-
HO UCII0JIb30BaTh Kaace StreamReader aist 06paboTky moToKa str

StreamReader sr = new StreamReader (str);
string s;

while ((s = sr.ReadLine()) != null)
Console.WriteLine (s);

B xmacce WebClient Taxxe nmetorcss meroasl UploadFile() u UploadData().
[TepBblit UCTIOMB3YETCsT, YTOOBI OTIIPABUTD Ha cepBep (hailsI, a BTOPOii - TaHHbIE
HTML-dopmbl. CTOUT OTMETHTH, YTO BTOPOIl METOJI BBITPY KA€eT Ha CEPBEP BBI-
rpy’KaeT IBOMYHbIE TaHHbIe, IPECTABIEHHBIE B BU/IE MACCHBA OAliT, 10 yKa3aH-
HoMy URI (ectb 1 MmeTox DownloadData(), mpeaHasHayeHHBII /I N3BJICUEHIS
maccuBa 6aiitos u3 URI).

Hy»x#o ormeruts, uto Boirpyska (upload) daitios mo mporokomy HTTP ocy-
IIIECTBJISIETCS JIOBOJIBHO PEJIKO, ITOCKOJIBKY TAaKOe JIEWCTBYE HA PEAIbHBIX Cep-
Bepax 3alperieHo Hactpoiikamu GeszomacHoctu. Kak mpaBuiio, 3arpyska aii-
JIOB Ha cepBep ocymiecTsIsiercs o nporokosy FTP, a aist atoro WebClient ve
TTOIXOANT, TIOCKOJIBKY €T0 BO3MOKHOCTH BeCbMa OTpaHWdYeHbl. [IpnunHa B TOM,
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yto WebClient — kiacc obriero HasHadyeHus, IpeAHa3HAYCHHbI 111 PabOThL
¢ JIIOOBIM TIPOTOKOJIOM, TI03BOJISTIOIIEM OTIIPABJISITH 3AIIPOCHI U MOJyYaTh OTBe-
ol (Bpose HTTP u FTP). On He MokeT 06paboTaTh HUKAKUX CPEJACTB, CIIEIl-
UPUIHBIX 1711 KAKOTO-TO OJTHOTO MTPOTOKOJIA, HATTPUMED, COKETHI, KOTOPBIE CTIeTl-
nduunbl st HTTP. Yrobsl HamucaTh OoJiee CJIOKHOE CETEBOE MPUIIOKEHHE,
HY’KHO UCIIOJIb30BATh JPyTrue Kiaacchl, a uMeHHo WebRequest 1 WebResponse.
B muctunre 11.2 mpuBesier mpuMep UCIOIb30BAHUS 3TUX KJIACCOB TSI 3aTPY3KHU
(aitna ¢ FTP-cepsepa, Tpebyroiiero ayTeHTH(HOUKATIHL

Jiuctuur 11.2. 3arpyska ¢aiina ¢ FTP-cepeepa

using System;
using System.IO;
using System.Net;
using System.Text;

namespace FTPDowload
{
public class WebRequestGetExample
{
public static void Main ()
{
// TNomydyaeM OOBEKT, KOTOPHEM OyIeM MCIOJbL30BaTh IJIs
CBS3U C CEpBEPOM
FtpWebRequest request = (FtpWebRequest)WebRequest.
Create ("ftp://example.com/report.txt");

// BubupaeM MeTOIm 3arpy3ku daiia
request.Method = WebRequestMethods.Ftp.
DownloadFile;

// 3amaeM uMMsS MOJIL30BATENIS M [apoJib
request.Credentials = new NetworkCredential
("den"™,"1234567") ;

// ®opMupyeM OBBEKT IJIS OTBEeTa
FtpWebResponse response = (FtpWebResponse)request.
GetResponse () ;

// CosmaeM NIOTOK OTBeTa
Stream responseStream = response.
GetResponseStream() ;

// Wcnomnb3yeM StreamReader mnjig UuTeHMsS OTBeTa
StreamReader reader = new
StreamReader (responseStream) ;
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// TloCckoJibKy Gaiyl TeKCTOBBEIA, MPOCTO BEBOIMM €I'0 Ha KOHCOJIb
// mJa OpyTux TUIIOB (QAlJIOB HYXHO COXPAHUTHL IIOTOK B bart
Console.WriteLine (reader.ReadToEnd()) ;

Console.WriteLine ("3arpy3ka 3aBepueHa. CraTyc
{0}", response.StatusDescription);

reader.Close () ; // sBakpeBaeM reader
response.Close () ; // BakpbBaeM OTBET

}

11.4. Knacc Dns. Pa3pelwieHne ,OMeHHbIX
MMeH

B atom pasjiesie Mbl TOroBopuM 0 TipeoOpasoBatun [P-agpecoB B CUMBOJIbHBIE
nmeHa u obparHo. Haunem c¢ kmacca IPAddress, kotopsrii npeacrasisier 1P-
azapec. Cam azipec pocrytier B Buze cBoiictBa GetAddressBytes u Mmosker ObITh
peoOpasoBaH B AECATUYHBIN (HOPMAT € PA3/IETUTEISIMU-TOUKAMU C TIOMOII[IO
Metoza ToString().

IPAddress ip = IPAddress.Parse("192.168.1.9");
byte[] adress = ip.GetAddressBytes();
string ipString = ip.ToString();

[lua pazpemienus umen B [P-anpeca ucrnosb3yercs kinacec Dns. PacemoTpuM He-
GOJIBIIION TIPUMED:

using System.Net;

"
l4

string hostname = “www.mail.ru”, ips= aliases="";
IPHostEntry entry = Dns.GetHostEntry (hostname) ;

foreach (IPAddress a in entry.AddressList)
ips += a.ToString() + “\n”;

foreach (string aliasName in entry.Aliases)
aliases += aliasName + “\n”;

Console.WritelLine (“Mlcesmoummel: \n" + aliases);
Console.WriteLine ("\nCnoucox IP:\n" + ips);

Kaxk Buaure, y www.mail.ru Her mceBapoHnmMoB, 3aTo ectb aBa [P-anpeca.
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11.5. CokeTbl

11.5.1. Tunbl cCOKeTOB

WNsnavanbao cokeTsl mosBunch B onepannonaon cucteme UNIX. Coket - aTo
O/IFIH KOHEI[ IByCTOPOHHETO KaHaIa CBSI3U MESKIY JABYMsI IIpOTpaMMaMu, pabo-
TAIONUMU B ceTH. VIcrosb3yst iBa COKeTa, MOXKHO Tiepe/laBaTh JaHHbIE MEXKY
pasHbBIMU TIpolleccaMy (KaK JIOKATbHBIMU, TaK U yajdeHHbIMI). Ha JokanbHo
MaIlliHe COKET MOYKET MCIT0Jb30BaThCS KaK CPEICTBO MEKITPOIIECCHOTO B3AUMO-
JeiicTBus. B ceTu cokeT MOXKeT UCTIOIb30BATHCS JIJIST TIEPEAAYH JAHHBIX MEKLY
IBYMsI IIpOrPaMMaMH, 3AILYIIIEHHBIMI Ha PA3HBIX KOMIIBIOTEPaX.

[Tpeske, 4eMm MCTOIB30BaTh COKET, €T0 HY>KHO OTKPBITH, 33/1aB HA/IJIe)KATIIe Pa3-
pemenus. Kak Toabko pecypc OTKPBIT, U3 HETO MOJKHO CUMTBHIBATH JJAHHBbIE U/
WJIM B HETO MOJKHO 3aIMCBHIBATh fanuble. [loce nemomp3oBanms cokera Hy»KHO
Bbi3BaTh MeTo/ Close() /st ero 3aKpbITHSI.

CymiecTByeT /[Ba THIIa THIIA COKETOB — IMOTOKOBbIE COKETHI (Stream sockets) u
nefitarpammubie (datagram socket).

IToTOKOBBIIT COKET — 3TO COKET C YCTAHOBJIEHHBIM COEITUHEHNEM, COCTOSIIIINH 13
MOTOKa GANTOB, KOTOPBIN MOKET OBITH JABYHANPABJIECHHBIM, TO €CTh Yepe3 TaKoii
COKET MOJKHO TIepe/laBaTh 1 TPUHUMATD JJAHHBIE.

[ToToKOBBIl COKET rapaHTUPYET MOCTABKY Tepe/laBaeMbIX JJAHHBIX B IEJIOCTH U
COXPAHHOCTH, OH COXPaHeT MOCIe0BATeTbHOCTD JaHHBIX. ECi BaM Hy»KHO He
MIPOCTO IOCTABUTH IAHHBIE, A IOCTABUTD UX B TPABUJIbHOM TIOC/IEI0BATEIHHOCTH,
TO HY>KHO MCIIOJIb30BaTh MMOTOKOBBIN COKET. I[0TOKOBBIE COKETBI MCTIOMB3YIOT B
kadectBe TpaHcroptHoro mporokos TCP (Transmission Control Protocol), ko-
TOPBIN U KOHTPOJUPYET TOCTABKY TAHHBIX.
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JlefiTarpaMMHBIE COKETBI HE TIO/IPasyMeBalOT yCTaHOBKY coeautenus. Coobiie-
HIe OTIPAaBJISeTCS YKa3aHHOMY COKeTy U Ha 3ToM Bce. Hukakast moctaBka wim
X0Tst ObI ee KOHTPOJIb He TapaHTupyeTcst. Ecain Bece Xopoiio, coobinenue Oyaer
JIOCTaBJIEHO TIOJIyYaTeIio, €CJIN HET, BbI axe He y3HaeTe 06 atoM. JlefiTarpamMm-
HBIE COKETBI UCIOJIB3YIOT st JocTaBKu coobiiennii mporokos UDP (User Da-
tagram Protocol).

Korzma myskHa rapaHTHpOBaHHAs MOCTaBKa AAHHBIX, HY>KHO HCIIOJIH30BATh TIO-
TOKOBBIE COKeThl. Eciin ke HajeKHOe COeMHEHHE ¢ cepBepoM He Tpedyercs,
MOKHO MCIIOJIb30BaTh JlefiTarpaMMHble COKETHI. Begb Ha Ha ycTaHOBJIEHUE Ha-
JIESKHOTO COEAMHEHUsI C CepBEPOM TPeOyeTcst BpeMsl, KOTOPOe MPOCTO BHOCUT
3a[epKKU B 00CIy KIBaHYe - MHOTA IPOIEe U OBICTPee OTIHPABUTh HECKOJIBKO
UDP-nakeros.

Ectb ete u coipbie cokeTsl (raw sockets). 3aada TakKuX COKETOB 3aKII0YAETCS
B 00X0jie MEXaHM3Ma, C MMOMOIII0 KOTOPOTro KoMIibioTep obpabarsiBaer TCP/
IP. ChIpoii COKET — 3TO COKET, KOTOPbIil TIPUHUMAET MAKEThI, 0OXOIUT YPOBHU
TCP u UDP B creke TCP/IP u oTnpaBiisieT uxX HENOCPEACTBEHHO TTPUIIOKEHHIO.
[TogxoauT, €ci BBl XOTUTE PEaTn30BaTh COOCTBEHHBII TPAHCIIOPTHBIN MTPOTO-
KOJI, B IPOTUBHOM cJry4ae tpoiie ucronab3oBatb TCP naun UDP.

11.5.2. NMoprtbi

[IpencraBuM cebe B3aMMOJIEHCTBIE JBYX KOMITbIOTEPOB - Web-cepBepa, 1mycTb
y nero Oyznet IP-agpec 192.168.1.1 u kommbioTepa mosb3oBaresist ¢ [P-axpecom
192.168.1.100. KommbloTep 1mosib30BaTe sl OTIPABISIET CEPBEPY 3aIIPOC HA MO-
JIydenue Kakoi-to crpanuiel. CepBep mosydaeT 3ampoc, 0OpabatbiBaeT ero u
OTIIPABJISIET TI0JB30BATEIBCKOMY KOMITbIoTEPY OoTBeT. Ho Ha cepBepe Moxer
OBITH 3AIMyIIEHO HECKOJBKO TPOTpaMM JIJIsi 0OpabOTKU 3ampocoB, HApUMeEp,
Be6-cepsep Apache, ourossiii cepsep Exim, FTP-cepsep ProFTPD u ap. Kak
CHCTEMa OMPEe/eNT, KAKOMY NUMEHHO TIPHJIOKEHHTO HYKHO TIepelaTh 3a1poc OT
T0JIb30BATEIBCKOTO KOMIThIOTEPA?

B 3zarosoBke TCP-naketa nepenaetcs HoMmep nopta. [lo cytu, HOMep mopra 3a-
JaeT HOMep IPUJIOKEHHs Ha cepBepe, KOTOPOMY OYIAyT OTIPaBJIE€HbI AaHHbBIE.
CranpaptHble HOMepa TopToB omnpeneseHbl opranusanueir IANA (Internet As-
signed Numbers Authority). Tak, nopr ¢ Homepom 80 ucrosbsyercs aast Beb-
cepsepa, 22 - xig SSH, 110 - gig POP3-nporokoia, 25 - gt SMTP (ormpaska
moutsl), 21 - nosa FTP u T.11.

[Momyuns TCP-naket cucrema “cMOTpUT” HA HOMEpP MOPTA U MEPEAET ITOT Ta-
KET COOTBETCTBYIOIIEMY TPUJIOKEHII0. AHAJIOTHYHO, TPUJIOKeHNE Beb-cepBep,
TTOJIy9MB 3aTIPOC, OTTIPABJISIET KJINEHTCKOMY KOMITHIOTEPY OTBeT. KimeHTcKuii
KOMTIBIOTEP MOKET OTIIPABUTh HECKOIBKO 3amTpocoB - oauH K FTP-cepsepy, apy-
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roii Kk Be6-cepBepy u T.1. Ha KJIMEeHTCKOM KOMITBIOTEPE TaK/Ke OTKPBIBACTCS MTOPT
TSI COEIMHEHMST ¥ ATOT TIOPT COODIAETCsT CEPBEPY, TIOITOMY CEPBEP yiKe 3HAET
MOPT KJUEHTA U OTIIPABJISIET TIAKET, B KOTOPOM JIAHHbBIE AJIPECYIOTCS YKA3AHHOMY
nopty. Homep KimeHTCKOTO mopTa He CTaHAapTU3NPOBAH U MOKET OBITh ITPOM3-
BOJIbHBIM (ITOHSATHO, YTO B KaYECTBE KJIMUEHTCKOTO MOPTA CUCTEMA HE TIO3BOJIUT
BBIOPATH 3ape3ePBUPOBAHHBII TTOPT).

11.5.3. Knaccbl gng paboTbl C cokeTamu

B ra6aure 11.1 nepednciieHbl KIacchl, IpeAHasHayeHHbIe 1711 pabOThI C COKETa-
M.

Tab6sua 11.1. Kimacest a1t paboThl ¢ COKeTaMi

Knacc OnucaHune

YctaHaBnmBaeT 3HadyeHue IP-agpeca onsg npucoegnHeHns K

MulticastOption
IP-rpynne nnun gns Bbixoga U3 Hee.

NetworkStream PeanunsyeT 6a30BbIi1 KNlacc CETEBOro NOTOKA, UCMOJb3YIOLLIE-
rocs Ans oTnpaBKn U NMONYYEHUS OaHHbIX

Socket O6ecneymBaeT 6a30BYyl0 (PYHKUMOHANBHOCTb MPUNOXEHUS

cokeTa.

SocketException | 3agaeT uckioyeHus npmu paboTte ¢ cokeTamm

Knacc TepClient noctpoeH Ha knacce Socket, 4yTobbl 06e-
cneuntb TCP-06cnyxusaHue Ha 60siee BbICOKOM YpPOBHE.
TepClient npepocTaBnsSeT HECKOIbKO METOAOB ANSt OTNPaBKM
N NONYy4YEeHUs1 AaHHBIX YEPES CETb.

TcpClient

MocTpoeH Ha HM3KOYPOBHEBOM knacce Socket. Ero ocHOB-
HOe HasHa4yeHue — cepBepHble npuaoxeHus. OH oxupaeT
BXOASLUME 3aMNPOChl HA COEAUHEHUS OT KIIMEHTOB U YBEOOM-
JIIET NPUOXEHUE O NOBBLIX COeOUHEHUSIX.

TcpListener

COﬂ,ep)KMT MeTOodbl AN OTNpPaBKM U NOay4eHUa OaHHbIX MNO-

UdpClient
P cpencTsom npoTtokona UDP

OcHoBHOII Kacce - 910 krace Socket. On obecnieurBaeT 6a3oByI0 (hyHKIIMOHAIb-
HOCTb J171st paboThI ¢ cokeTamu. Ha ero 6ase 1ocTpoeHbl HEKOTOPBIE IPYTHE KJIac-
col. Unensr kiaacca Socket nmpusegenst B Tabmmie 11.2.

Ta6auma 11.2. Ynensl kaacca Socket

Ynen OnucaHune
Accept () Co3paeT HOBbIN COKEeT AN 06paboTkM BXOASALLErO 3anpo-
ca Ha coeguHeHne
. I TaBNAET CEMENCTB B COKeTa — 3Ha4yeHu
AddressFamily penocTaBnseT CEMENCTBO aapecoB COKeTa — 3HAYEHMe

13 nepeyncneHns Socket.AddressFamily
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Available BosBpauiaeT 06bemM OOCTYMHbIX AJ15 YTEHUSA OaHHbIX

Bind () CBA3bIBA€T COKET C JIOKaSIbHOM KOHEYHOl TOYKOoh Aans
OXUOaHNS BXOAALLMX 3anNpPOCOB HA COeAMHEHME.

Blocking [aeTt nnu ycrtaHasnneaeT 3Ha4YeHWe, NokasbiBaloLLee, Ha-
XOOUTCS N COKET B BJIOKUPYIOLLLEM PEXNME

Close() 3akpbiBaeT CoKeT

Connect () YctaHaBnMBaeT CoeANHEHME C yaaNeHHbIM y3/10M

Connected Bo3Bpawiaet 3HavyeHne, nokasblBalollee, COEANHEH NN
COKET C yAasneHHbIM y3/10M

GetSocketOption () | BosBpauiaeTt 3HadyeHmne SocketOption.

ToControl () YcTaHaBnvBaeT Ans COKeTa HU3KOYPOBHEBLIE PEXMMBbI
paboThbl

Listen () [MomellaeT COKET B peXUM MPOCAYLUMBAHUS (OXMOAHUS).
Mcnonb3yeTcs TONbKO Ha cepeepe

LocalEndPoint Coo0LLaeT NIoKanbHYI0 KOHEYHYIO TOYKY

Poll () OnpepensieT COCTOsIHME COoKeTa

ProtocolType CoaepXxuT TN NpPOTOKOsa CoKeTa

Receive () lMonyyaeTt paHHbIE U3 cokeTa

RemoteEndPoint Coo0LaeT yoaneHHyto KOHEYHYIO TOYKY COKeTa

Select () [MpoBepsieT COCTOAHME OOHOI0 UM HECKOSIbKMX COKETOB

Send () OTnpaBnsaeT gaHHble COEANHEHHOMY COKETY

SetSocketOption () | YcTaHaBnnBaeT onumio cokeTa

Shutdown () 3anpewaeT onepauuv OTMPaBKU U NOAYYEHUS AaHHbIX Ha
cokeTte

SocketType CopepxuT T1n cokeTta

11.6. KoHuBepTtep Banior

B kauecTBe mpuMepa peasbHOTO TPHJIOKEHHST MBI ceifyac MompoOyeM co3-
JIaTh KOHBEPTEP BAJIOT, KOTOPbI OYIET MOIydaTh aKTyaJbHble KYPChl BAIIOT Y
Google. TeopeTryecku, MOKHO HEMHOTO U3MEHUB €T0 KOJI, HACTPOUTH Ha paboTy
¢ J00bIM IpyTUM cepBrcoM, HO Google, B OT/idIEe OT IPYTHUX CEPBHUCOB, OyIeT
Beerja. Yske roroBas IporpamMma nsobpasxena Ha puc. 11.3.

CoszmaiiTe popMy, pacroio;KUB Ha Hell KOMITOHEHTHI, KaK TToKa3aHo Ha puc. 11.3.
B kauecTBe criuckoB ucnosb3yite listBox, 3amoIHUB MX dJ1eMEHTaMH, Kak 1M0-

KazaHo Ha puc. 11.4.



m
Ko BEPTEQD BENHOT

Komuectso (1000

1000 Russian Ruble equals

15.400 US Dollar

Puc. 11.3. KoHBepTep BanioT B geiicteum

String Collection Editor

Enter the strings in the collection (one per ling):

QK Cancel

Puc. 11.4. dnemeHTbl CNMUCKOB BanioT

Kommonent BHU3y Gopmbl - 310 webBrowser. [[aHHbII KOMITOHEHT MTO3BOJISIET
MOJIYYUTH COMEPKUMOE JTI000# BeO-cTpanuiibl. I1o cyTH, 9TO ysKe rOTOBbIN Beb-
6paysep. Vcriosbayst ero metos Navigate(), MOSKHO 3aTPy3UTh JIIOOYIO CTPAHUILY:

webBrowserl.Navigate ("https://www.google.ru/search?g=" +
textBoxl.Text + " " + from + " %DO%B2 " + to );

Mbi ibiTaeMcst ocyIecTBUTH monck Google 1o cieayiomemy 3ampocy:

<comepxmuMoe TEeKCTOBOT'O MOJIA> MCxOIHafa BajumoTa $D0%B2
pesynbpTHpYyomas BaJoTa

from - a0 BBIOpaHHAs BATIOTA B MEPBOM CITHCKE, a tO - BRIOpaHHAs BAIIOTA BO
BropoM criicke. O6paborunk kHorku IlepeBect OyeT TakM:
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private void buttonl Click(object sender, EventArgs e)

{

string from, to;

from = listBoxl.SelectedItem.ToString():;
to = listBox2.SelectedItem.ToString() ;

if (from==to)
{

MessageBox.Show (“"3T0 omHa m Ta xe Bajsiwora!”, “Bummanwme!”);

}
else if (textBoxl.Text=="")

{

MessageBox.Show (“BemuTe kojmuecTBO BaJjuoTH!”, “Buumanme!”) ;
4

}

else
{
webBrowserl.Navigate ("https://www.google.ru/search?g=" +
textBoxl.Text + " " + from + " %$DO%B2 " + to );
}
}

Kax BusnTe, KpoMe mepeBojia BAIOTHI, MBI ITPELyCMOTPEJHN "3aIUTY OT Iypaka”
- MbI ITPOBEPSIEM BBO/I TIOJIb30BATEIsI ¥ BBIOOD BAJIIOTBI.

11.7. NMpocTon ckaHep NOPTOB

JIJist 3aKperieHust MaTeprajia 0 COKeTax pa3paboraeM IPOCTEHIINiT CKaHep Mop-
toB. [Ipuiioskenne GyeT o4eHb MPOCTHIM U "CHIPBIM" - HUKaKOi 06pabOTKH He-
MPaBIJILHOTO BBOJIA, HUKAKOH 06paboTKi McKaodeHuit. IIpu Heo6XoamMocTi
BbI BCerja CMOKeTe caMy "MOZEPHU3UPOBaTh" 9TOT mpumMep. Paboraloiee npu-
JloxkeHne nu3obpakeHo Ha puc. 11.5.

|Pagpes: 127001 Noproic: (500 [&] ne: (339 |2

MNopT: Omepeim:  3akpeiT: @

MNopT 500 33KPBIT
Mopt 501 3aKpeIT
MNopT 502 33KPBIT
Mopt 503 3aKkpeIT
MNopT 504 33KPBIT
Mopt 505 3aKkpeIT
MNopT 506 S3KPLIT
MNopt 507 BAKPBIT
MopT 508 3aKPLIT
MNopT 509 BaKpBIT
MopT 510 3aKpbIT
MopT 511 BaKpBIT
MNopT 512 SaKpLIT
MopT 513 33KPEIT b

]
Puc. 11.5. CkaHep nopTtoB .
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[TpunIn paboThl CKaHepa MOPTOB MPOCT: BbI yKasbiBaeTe [P-axpec, KOTOpBIH
HY>KHO TIPOCKaHUPOBATh, BBOJUTE NATIA30H MMOPTOB M HaXkuMaeTe KHONKy Cka-
HUpoBaTh. CKaHep TT0OYEPETHO MOAKIIOUAETCS K KOKIOMY U3 TOPTOB TUATA30-
Ha. Eciiu coepnnenue yaioch, mporpaMmma cooOIIaeT, YTo MOPT OTKPBIT, B ITPO-
TUBHOM CJIy4Yae - YTO 3aKPHIT.

[Tomectute Ha hopme TexcroBoe mose (umst tIPAddress), na kommonenTta Nu-
mericUpDown ¢ Homepamu nBeginPort u nEndPort. OcHoBHOIl pabounii KoM-
MoHeHT HasbiBaeTcs listView1 - B Hero GyyT MOMeEIEeHbI Pe3yJIbTaThl CKAaHUPO-
BaHus. B mporiecce ckanupoBaHust MHAMKATOP Tporpecca (progressBar1) Gyaer
COOOIIATD O XO/I€ CKAHUPOBAHUSI.

O6paboTuNK KHOIIKM CKaHUPOBATh BBITJISIAUT, KaK TIOKa3aHo B JicTiHre 11.3.

Jinctunr 11.3. 06paGoTymk HaxxaTua kHonkn CkaHUPOBaTb

void ButtonlClick (object sender, EventArgs e)

{
int BeginPort = Convert.ToInt32 (nBeginPort.Value);
EndPort = Convert.ToInt32 (nEndPort.Value);

int 1i;
progressBarl.Maximum = EndPort - BeginPort + 1;

progressBarl.Value = 0;
listViewl.Items.Clear () ;

IPAddress addr = IPAddress.Parse (tIPAddress.Text);
for (i = BeginPort; i1 <= EndPort; i++)

//CosmaeM M MHUUMAIU3UPYEM COKET
IPEndPoint ep = new IPEndPoint (addr, 1i);
Socket soc = new Socket (AddressFamily.InterNetwork,
SocketType.Stream,
ProtocolType.Tcp) ;
//THTaeMcsa COEOUHUTBLCHS C CEepBEpPOM
IAsyncResult asyncResult = soc.BeginConnect (ep,
new AsyncCallback (ConnectCallback), soc);

if ('asyncResult.AsyncWaitHandle.WaitOne (30, false))
{
soc.Close () ;
listViewl.Items.Add ("IllopT " + i.ToString());
listViewl.Items[i-BeginPort].SubItems.Add("");
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listViewl.Items[i-BeginPort].SubItems.Add ("3akpeT") ;

listViewl.Refresh () ;
progressBarl.Value += 1;

}

else
{

soc.Close () ;
listViewl.Items.Add ("IlopT " + i.ToString()):;
listViewl.Items[i-BeginPort].SubItems.Add ("oTrkperT") ;

progressBarl.Value += 1;
}
}
Meton BeginConnect() acCHHXPOHHO IIBITAETCS TMOJAKIIOYUTHCS K yAaJEHHOMY
xocty. EMy Hy’)KHO Tmiepeath MeTo/ 0OpaTHOTO BBI30BA, KOTOPBI JOJIKEH BbI-
sBatb MeTo1 EndConnect(). Meron EndConnect() 3aBepiiaer 3arpoc Ha coeu-

HEHUE U BEPHET COEILI/IHGHHI)IfI COKeT.

Metony BeginConnect() Hy>KHO TiepeZiaTh TpU ITapaMeTpa:

1. ¥Ynanennslii XocT
2. AsyncCallback - ucnosbayercst aiist mepenaun ykasaresist Ha (hyHKIIMIO

3. Coker

Mertop CallBack y nac 6yzner nassiBatbest ConnectCallback() u Boirisizmers Tak:
private static void ConnectCallback (IAsyncResult ar)

{
try

{
Socket client = (Socket) ar.AsyncState;

client.EndConnect (ar) ;
connectDone.Set () ;

}

catch (Exception e)

{
}

B caenyiotieii riaBe Mbl pacCMOTPHM elife GoJiee CJIOKHBINA TPUMEpP - MHOTOITO-

TOYHYIO [IPOrpaMMy-CepBep.
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12.1. MpuHUuMN paboTbl NPUNOXEHNsA

Ceiiuac MbI paCCMOTPUM JIOBOJIBHO CIOKHOE KJINEHT/cepBep npuioxenne. OHO
OyZIeT COCTOSITh M3 IBYX OT/AETbHBIX exe-(hailsioB: cepBepa u kinenta. [Ipunium
paboThI cepBepa TAKOI:

1. OTkpbIBaeT 1 Ha3HAYAET COKET

2. IlpocaymuBaeT BXozsiee COeAUHEHTE

3. Ecam ectb 3a1poc Ha BXozsIee coeJuHeHNUE OT KJINEHTA, IPIHUMAET €To.
4. OrtnpasisieT U 1oJIydaeT JJaHHble
3.

ITo oxonvyanmio HepeﬂaHI/I/OTHpaBKI/I JaHHbIX BO3BPAIa€TCA K lIefICTBPIIO 2

Knuenr gefictByer nHave:

1. OTKpBIBaEeT COKeT

2. MonkmiouaeTcs K cepBepy

3. OTnpaBisieT,/moy4aeT JaHHbIE
4.

3aKpbIBaeT COKET

12.2. PaszpaboTka cepBepHOM 4acTu

[TepBBIM esTOM HAM HY’KHO Ha3HAUYUTH KOHEYHYIO TOYKY /TSI COKETa, TO eCTh 3a-
narb umst/IP-anpec yamna (Mbl 6ynemM rcosb3osath localhost) u Homep mopra:

IPHostEntry ipHost = Dns.GetHostEntry("localhost");
IPAddress ipAddr = ipHost.AddressList[O0];
IPEndPoint ipEndPoint = new IPEndPoint (ipAddr, 8888);

Kak Bumute, ¢ momompio Dns.GetHostEntry() mbr osmyuaem IP-anpeca y3na.
Moskto 6b110 661 yKazaTh ipocto IP-aapec 127.0.0.1, Ho 9T0 He cOBCeM KOPPEK-
THO. 3aTeM MbI co3naeM o0bekT Kiaacca IPEndPoint, KoHCTPyKTOPY KOTOPOTO
MBI niepegaeM 3arnuch turma [PAddress u Homep mopra 8888.

IIoka Bce IIpoCTO. IIaJIee HaM HY/KHO CO31aThb COKET:

Socket sock = new Socket (ipAddr.AddressFamily, SocketType.
Stream, ProtocolType.Tcp);
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Konctpykropy kimacca Socket Mbr iepeaeM nHbOpMAINUIo 0 ceMeiicTBe ajape-
COB, 0 THIIE COKeTa (MBI UCITOJIb3yeM TTOTOKOBBII cOKeT - Socket Type.Stream), a
Takske o tuie mporokosa (Mbl ucrosabdyem TCP - Protocol Type. Tep).

[lasmee HaM HY’KHO CBS3aTh HAIl COKET ¢ KOHEYHON TOUYKU W 3aIyCTUTH “TIPO-
CJIIYIIKY” COKeTa:

sock.Bind (ipEndPoint) ;
sock.Listen (10);

EnmncrBennsiii mapametp Metoza Listen 3aaeT MakcuMampbHYTO IJIUHY OUepen
OoXKHUAI0IKUX NofKIoYennii. [lociie Toro, Kak COKeT HACTPOEH HA MPOCIYIIKY,
MOJKHO 3aITyCKaTh UK TPOCTYITKHU. J[JIsT 9TOT0 MBI HCTOIb3yeM OeCKOHEUHDIH
1k while. B nem Boinosasiercst meron Accept(), KOTOPBI MPUOCTAHABINBAET
BBITIOJIHEHE TIPOTPAMMBI, OKU/Iast BXOZSATIEe TTOAKII0YeHTeE:

Socket s = sock.Accept():;

Kaxk ToJ1bK0 Oy/IeT 10Ty YeHbI IaHHbIE OT KJIUEHTA, BBIIIOJTHEHHE ITPOTrPAMMBI ITPO-
TMOJKUTCS U MBI MOYKEM TTPOYUTATH 3TU JaHHBIE ¢ TOMOTIBI0 MeToza Receive():

s.Receive (bytes) ;

JlaHHble, MOJIyYeHHbIE OT KJIMEHTa, HY;KHO Oy/eT IeKOAMPOBAThH, JJIsSI STOTO MbI
ncnoaszyem meroq GetString us Encoding. UTFS:

data += Encoding.UTF8.GetString (bytes, 0, bytesCount);

HOC.TIC 9TOIr'0 Mbl BbIBOAUM IIPOYHUTAHHBIC JaHHbIE€ Ha KOHCOJIb WU OTIIPABJIAEM
KJMEHTY OTBET. B oTBeTe MbI TIepeaeM KOJIMYECTBO MOJYYEHHBIX OT KJIUEeHTa
GaiitoB. OTrpaBKa co00IIEHUsT KIUEHTY ocylnecTBsieTcst MmetogoM Send():

s.Send (msg) ;

[TomHbIH KOZT CEpBEPHOTO MPUJIOKEHNS NTPUBEEH B uctunTe 12.1.

Jlnctunr 12.1. CepBepHas 4acTb NPUNOXeHUs

using System;

using System.Text;

using System.Net;

using System.Net.Sockets;

namespace OneThreadServer

{

class Program
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{
static void Main (string[] args)
{
Console.OutputEncoding = Encoding.GetEncoding (866) ;
Console.WriteLine (“OOHONOTOUHEI CepBep 3amyumeH”) ;
// TlogoroTaBiIMBaeM KOHEUHYI TOUKY IJIS COKeTa
IPHostEntry ipHost = Dns.GetHostEntry("localhost");
IPAddress ipAddr = ipHost.AddressList[0];
IPEndPoint ipEndPoint = new IPEndPoint (ipAddr, 8888);

// Co3maeM MOTOKOBEIA COKeT, NpoTokoy TCP/IP

Socket sock = new Socket (ipAddr.AddressFamily,

SocketType.Stream, ProtocolType.Tcp):;
try
{

// CBa3BIBAEM COKET C KOHEUHOM TOUKOMU
sock.Bind (ipEndPoint) ;
// HauMHaeM MNPOCIYIKY COKeTa

sock.Listen (10) ;

// HaumHaeM ciymaTb COeIVHEeHUS
while (true)

{

Console.WriteLine ("CnymwaeMm, nopt {0}", ipEndPoint);

// TlporpaMMa IpPMOCTAHABJIMBAETCH,

// oxupmas BXomdllee COEIMHEHMe

// cokeT nOJjsa oOMeHa HOAaHHBIMU C KJIMEHTOM
Socket s = sock.Accept():;

// cioma OynoeM BanmuchBaTH I[IOJIYUEHHBIE OT KJIMEHTAa OaHHHE
string data = null;

// KIuMeHT eCTb, HAUMHAEM UMTATh OT HETO 3B3anpoc
// MacCup IIOJIYUYEHHEIX IaHHBIX

byte[] bytes = new byte[1024];
// ONVHAa TIOJIyYEeHHEIX IJaHHBIX

int bytesCount = s.Receive (bytes);

// IexkommpyeM CTPOKY
data += Encoding.UTF8.GetString (bytes, 0, bytesCount);

// TlokaselBaeM IaHHEHE Ha KOHCOJIU
Console.Write (“dauHele oT kameHTa: “ + data + “\n\n”);

// OTmpaBiigeM OTBET KJIMEHTY
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string reply = "Query size: " + data.Length.ToString()
+ " chars";

// KomupyeM OTBEeT cepBepa
byte[] msg = Encoding.UTF8.GetBytes (reply)

// ~oTmpaBJyigeM OTBET cepBepa
s.Send (msg) ;

if (data.IndexOf (“<TheEnd>") > -1)
{

Console.WriteLine (“CoenuHeHue 3aBepueHo.”) ;

break;

s.Shutdown (SocketShutdown.Both) ;
s.Close () ;

}

catch (Exception ex)

{

Console.WriteLine (ex.ToString());
}
finally
{

Console.ReadLine () ;

12.3. NMpunoxeHne-KJIMeHT

Metox Main() 6yzer oueHb MpOCT:
try

Communicate ("localhost", 8888);
}
catch (Exception ex)
{
Console.WriteLine (ex.ToString());

}
finally

{
Console.ReadLine () ;
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Msr1 ipocTo 3anyctum Metox Communicate, iepeiaB eMy UM cepBepa 1 HoMep
HOPTa, ¢ KOTOPLIM HYKHO B3auMozeiictBoBarh. Cam Merox Communicate() Gy-
net boJsiee CI0KHBIM. B HEM HY’KHO MEPBBIM JIEIOM TIOAKIIOUUTHCS K YIaJeHHO-

MYy CepBepy:
Metox Main() 6yzer o4eHb POCT:

try

Communicate ("localhost", 8888);

}

catch (Exception ex)

{

Console.WritelLine (ex.ToString())

}
finally

{

Console.ReadLine () ;
}
Mer ipocto 3amyctuM Meton, Communicate, epesiaB eMy UMs cepBepa U HOMepP
MOPTa, ¢ KOTOPBIM HYKHO B3anMmozeiictBoBarh. Cam Metox Communicate() 6y-
AeT 6oJiee CJI0KHBIM. B HeM HYJKHO TIEPBBIM /1€JIOM ITOJAKJIIOYUTHCA K YAaJI€HHO-
My CepBepy:
IPHostEntry ipHost = Dns.GetHostEntry (hostname) ;

IPAddress ipAddr = ipHost.AddressList[0];
IPEndPoint ipEndPoint = new IPEndPoint (ipAddr, port);

Socket sock = new Socket (ipAddr.AddressFamily, SocketType.
Stream, ProtocolType.Tcp)

// TloOokjoyaeMcsa K CepBepy
sock.Connect (ipEndPoint) ;

Koj mossken GbITh BaM yske 3HaKOM. I1epBBIM I€JIOM MbI ITOJATOTaBINBAEM KO-
HEUHYIO TOUKY JIJISI COKETa, 3aTeM CO3/IaeM COKeT (TlapaMeTpbl TaKue Xe, KaK B
cJIydae C CEPBEPOM, UHAUE KJIUEHT U cepBep MPOCTO He TIOUMYT APYT APyTa), a
rocsie BMecTo Metoza Listen() mbl Bei3biBaeM Meton Connect() IS MOAKIIIOYE-
HUS K CEPBEPY.

[lanee Bce IpocTO: TIOTy4aeM JJaHHBIE OT TTOJIb30BaTeN s (KOTOPBIE HYKHO TTepe-
IIaTh CEPBEPY ), KOAMPYEM UX U OTIIPABJISIEM:

int bytesSent = sock.Send(data);

MbI Takske peKypcuBHO Bbi3biBaeM MeTo 1 Communicate(), 4ToObI TepesaTh cep-
Bepy CJIeAyIoIee COOOIIEHE:
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if (message.IndexOf ("<TheEnd>") == -1)
Communicate (hostname, port);

B peasbHOM MEpe, CKOpee BCero, Bbl He Oy/leTe MCIoJb30BaTh pekypcnto. CKo-
pee Bcero, Bbl OyeTe co3gaBarh rpadudeckoe MpuaoKeHne, B KOTOPOM B Hell He
6yner HeoOxoauMocTH. B HeMm Oyzet moJie BBojia 1 KHonka Send. /Iyt oTiipaBKu
CJIELYTOIIEro coOOIEHUsT cepBepy HYKHO OyIeT BBECTH €ro B IoJie BBOJA M Ha-
’Kath KHOIIKY Send. 31ech pekypcusi HysKHa, 4TOObBI TT0JIb30BATEb CMOT OTIIPa-
BUTH HECKOJIBKO COOOIIEHUN cepBepy 6e3 mepesanycka IPUIOKEeHUs KIUeHTa
- €CJIN XOTHTE, U3 COOOPasKEeHUI OTIafKu Kozia. UToOBI 3aBepIInTh pabOTy KJIH-
€HTa U cepBepa, MPOCTO 3aKPOITe UX OKHA.

[Tonmerit KOx KIMEHTCKOTO IPUIOKEHNS TPUBeeH B ucTrHTe 12.2,

Jinctunr 12.2. Kop, npunoxeHus KnmeHTa

using System;

using System.Text;

using System.Net;

using System.Net.Sockets;

namespace client
{
class Program
{
static void Main(string[] args)
{
Console.OutputEncoding = Encoding.GetEncoding (866) ;
try
{
Communicate ("localhost", 8888);
}
catch (Exception ex)
{
Console.WriteLine (ex.ToString());
}
finally
{

Console.ReadLine () ;

static void Communicate (string hostname, int port)
{

// Bybep mig BXOOAMMX ITAHHBIX

byte[] bytes = new byte[1024];
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// CoemmHseMcs C yIaJIeHHHIM CEepPBEPOM

// YcTaHaBJIMBaeM YyIAJIEHHYK TOUKY (cepBep) IJIS COKeTa
IPHostEntry ipHost = Dns.GetHostEntry (hostname) ;
IPAddress ipAddr = ipHost.AddressList[0];
IPEndPoint ipEndPoint = new IPEndPoint (ipAddr, port):;

Socket sock = new Socket (ipAddr.AddressFamily,
SocketType.Stream, ProtocolType.Tcp);

// TlomkjouaeMcs K CepBepy
sock.Connect (ipEndPoint) ;

Console.Write ("BBegure coobmeHue: ");
string message = Console.ReadLine();

n

Console.WritelLine ("llogkiouaemcss k nopty {0} ,
sock.RemoteEndPoint.ToString()) ;

byte[] data = Encoding.UTF8.GetBytes (message) ;

// TojydyaeM K-BO OTIPABJIEHHEIX OaMTOB
int bytesSent = sock.Send(data);

// TlonmyuaeM OTBET OT cepBepa, bytesRec - K-BO MNPUHATHX OalTOB
int bytesRec = sock.Receive (bytes);

Console.WriteLine ("\nOTBeT cepBepa: {0}\n\n",
Encoding.UTF8.GetString (bytes, 0, bytesRec));

// BreseiBaeM Communicate () eme
if (message.IndexOf ("<TheEnd>") == -1)
Communicate (hostname, port);

// OcBoBoxmaeM COKeT
sock.Shutdown (SocketShutdown.Both) ;
sock.Close();

}

Temeps mocMOTpUM, UTO y Hac moayunaoch (puc. 12.1). 3amyctute cHavana cep-
Bep, a 3aTeM - KJIMEHT. BBeinTe CTPOKY, KOTOPYIO BbI XOTUTE MEpeiaTh CePBEPY U
MOCMOTPUTE, KAKOii OTBET BbI OJIy4nTe OT cepBepa. CepBep OTIIPABJISIET KJIMEH-
Ty KOJIMYECTBO CUMBOJIOB B COOOIIEHIH, TIOJyYeHHOM OT KjineHTa. Eciii KieHT
nepezpaer coobmenne <TheEnd>, To 910 03HaYaeT KOHEI| ceaHca U cepBep pas-
PbIBaeT COEIMHEHE C KIUEHTOM.
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12.4. MHOronoTou4HbI cepBep

Harire mpeabiziyiiee mpuiioKeHe X0Opotno paboTaeT, HO TOJBKO He B pealbHOM
mupe. [TombitaiiTech 3amycTUTh BTOPOTO KJINWEHTa M BBeCTH coobinenue. I1po-
rpaMMa He CMOKET MOJKJIIOUUTHCS K CEPBEPY, TOCKOJIBKY OH YKe 3aHST TIePBbIM
KkaueHToM (puc. 12.2).
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B peasibHoM MUpe K OTHOMY CepBEPY MOKET MOJKJIIOYATHCS HECKOJIbKO KJIUEH-
TOB U OH JIOJIZKEH yCIeBaTh 00CAyKUBATh BCE U3 HUX.

B 5T0M pasziesie Mbl HAITUIIIEM MHOTOIIOTOYHBIH cepBep. MHOTOIOTOYHOCTH Oy /1eT
peasmzoBana yepe3 Thread Pool. ITepsbiM mesiom Hy:kHO HacTpouTh Thread Pool:

// MakcuMajsibHOE KOJIMUECTBO [OTOKOB — IO 4 Ha MpOLEeCccop

int MaxThreadsCount = Environment.ProcessorCount * 4;

// YCTAHOBMM MakKCUMaJIbHOE KOJIMYECTBO PabouMx MNOTOKOB
ThreadPool.SetMaxThreads (MaxThreadsCount, MaxThreadsCount) ;
// YCTAHOBMM MMHMMAJILHOE KOJMUUECTBO paboumx MNOTOKOB
ThreadPool.SetMinThreads (2, 2);

[IpuHUMATh HOBBIX KJIMEHTOB OyzaeM B GecKOHeYHOM IukIe. Ilocae Toro, Kak
KJIMEHT ObLT TIPUHSIT, OH Tiepeaaetcst B HOBbIi 10TOK (ClientThread) ¢ ucrmosin-
30BaHUEM I1yJIa IIOTOKOB. BeCKOHEUHbIiT MK Gy/IeT BBITJISAIETh TaK:

while

{

(true)

Console.Write ("\nOxumaHue coemmMHeHMUA... ");
ThreadPool.QueueUserWorkItem(ClientProcessing,

server.AcceptTcpClient ());

counter++;
Console.Write ("\nCoemmuenre N" + counter.ToString() + "!™);

Cam xe CEPBEP CO3AAETCA TaK!:

Int32 port

= 9595;

IPAddress localAddr = IPAddress.Parse("127.0.0.1");

server

new TcpListener (localAddr, port);

server.Start () ;

Mertoz ClientProcessing() mosydaer 3arrpoc KJIUeHTa U BO3BPAIIAET €0 B BepX-
HeM perucTpe. B oTyimune ot mpepiayniero BapuatTa, Mbl He Oy/1eM BbIBOAUTD
3alpOC KJIMEHTAa HA KOHCOJIb, YTOOBI He 3aXJIaMJISATh BBIBOJL CEpBeEPa - Bellb KJIH-
€HTOB Ha 3TOT pa3 OyJeT MHOTO. 3aTO KJIUEHT, KOTOPBI Mbl HEMHOTO M3MEHUM
JIJIST BTOTO CJIydast, OyIeT BBIBOJMTD, KAK 3aIPOC, TAK M OTBET CEPBEPA.

// Bybep mig NpMHUMAEMBIX TaHHBIX .

Byte[] bytes = new Byte[256];

String data = null;

TcpClient client = client obj as TcpClient;

data = null;
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// TomyuyaeMm MHOOpMALMIO OT KJMEHTa
NetworkStream stream = client.GetStream();

int 1i;

// TlpyHMMAaeM IaHHHEE OT KJIMEHTAa
while ((i = stream.Read(bytes, 0, bytes.Length)) != 0)
{
// TlpeobpasyeMm manHele B ASCII string.
data = System.Text.Encoding.ASCII.GetString (bytes, 0, 1i);

// TlpeoBpasyeM CTPOKY B BEPXHUM PETUCTP
data = data.ToUpper():;

// TpeoBpasyeM MOJIyYEeHHYI CTPOKY B MAacCCUB OauT
byte[] msg = System.Text.Encoding.ASCII.GetBytes (data);

// OTmpaBiigeM OTBET KJIMEHTY
stream.Write (msg, 0, msg.Length);

// 3BakpeBaeM COeIMHEHUE.
client.Close();
[TonHbIi KCXOMHBIN KO IPUJIOKEHUSI-KINEHTa IPUBeeH B Juctunre 12.3.

Jlnctuur 12.3. MHOronoTo4Hblii cepeep

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.IO;

using System.Net;

using System.Net.Sockets;

using System.Threading;

namespace MultiThreadServer

{

class ExampleTcpListener

{

static void Main(string[] args)

{

TcplListener server null;
try
{

int MaxThreadsCount = Environment.ProcessorCount * 4;
// YCTaHOBMM MaKCHUMAaJIbHOE KOJIMUECTBO padoumMx IMOTOKOB
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ThreadPool.SetMaxThreads (MaxThreadsCount, MaxThreadsCount) ;

// YCTaHOBUM MMHMMAJIbLHOE KOJIMUECTBO paboumMx IMOTOKOB
ThreadPool.SetMinThreads (2, 2);

// YcraHaBmuBaeMm nopT nia TcpListener = 9595.
Int32 port = 9595;

IPAddress localAddr = IPAddress.Parse("127.0.0.1");
int counter = 0;

server = new TcplListener (localAddr, port);

Console.OutputEncoding = Encoding.GetEncoding (866) ;
Console.WritelLine ("KoHQMTypalysa MHOT'OIIOTOYHOT'O cepeepa:");

Console.WriteLine (" IP-ampec : 127.0.0.1");
Console.WriteLine (" IlopT : " + port.ToString());
Console.WriteLine (" TloTokwu "4+

MaxThreadsCount.ToString()) ;
Console.WriteLine ("\nCepBep zanymeu\n") ;
// 3anyckaem Tcplistener M HauMHaeM CJIYUIATbH KJIMEHTOB.
server.Start () ;
// TpyHUMaeM KJIMEHTOB B OECKOHEUHOM LMKJIE.
while (true)
{

Console.Write (“"\nOxmumaHue coeIMHEHMUA... V);

ThreadPool.QueueUserWorkItem (ClientProcessing,
server.AcceptTcpClient ());
// BHBOOVMM MHOOPMALMI O MMOOKJIOUSHUM.
counter++;

Console.Write ("\nCoemmuenme N" + counter.ToString() + "!");

}
catch (SocketException e)
{
Console.WritelLine ("SocketException: {0}", e);
}
finally
{

// OcTaHaBJIMBaAEM CepBeEp
server.Stop ()

Console.WritelLine ("\nHaxvmure Enter...");
Console.Read() ;
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static void ClientProcessing(object client obj)
{

// Bybep IOJia NPUHUMAEMBIX NAHHHX .

Byte[] bytes = new Byte[256];

String data = null;

TcpClient client = client obj as TcpClient;

data = null;

// TonmyuaeM MHOOPMALMI OT KJIMEHTA
NetworkStream stream = client.GetStream();

int 1i;

// TpuHMMaeM OaHHEE OT KJIMEHTa B LMKJIE [IOKa He HOMOEM IO KOHLA.
while ((i = stream.Read (bytes, 0, bytes.Length)) != 0)
{
// TlpeoBpaszsyeMm maHHele B ASCII string.
data = System.Text.Encoding.ASCII.GetString (bytes, 0, 1i);

// TpeoBpasyeM CTPOKY K BEPXHEMY PEerucTpy .
data = data.ToUpper ()

// TlpeoBpasyeM MNOJIyUYeHHYK CTPOKY B MAacCCuB Bamur.
byte[] msg = System.Text.Encoding.ASCII.GetBytes (data);

// OTnpaBjigseM OaHHHE OOPATHO KJIMEHTY (oTBeT) .
stream.Write (msg, 0, msg.Length);
}

// BakpbBaeM COeIUHEHME.
client.Close();

}

Terepb HEMHOTO TTepesiesiaeM Hall KJIUEHT. UTO Takoe KJIWEHT? IJTO MPUIOXKe-
HUe, BbI3BaBIllee KOHCTPYKTOP KJacca TepListener. Mbl nepenesiaeM Hall KJu-
eHT Tak, YTOObl B HEM CO3/aBaJIOCh HECKOJIbKO 00beKTOB Kiacca TepListener, To
€CTh yCTAaHABJIUBAJIOCHh CPa3y HECKOJBKO MOAKIUYeHNN. B pesysbrate Bam He
HpUIETCS BPYYHYIO 3aIlyCKaTh HECKOJIbKO KJAWEHTOB. B 1ukie Bl Oyzere pe-
IyJIMPOBaTh KOJIMYECTBO KJIMEHTOB W CMOTPETh, KaK WX OOCIYKUBAeT CepBep.
Beb B34Th TOT jke Opaysep - B ero OKHe MOKHO OTKPbITh HECKOJIBKO BKJIAJIOK
U TIOJIKJIFOYMTHCS K BeO-cepBepy. Kakas BKIaqKa co3/1acT HOBOE COe/IMHEHNE K
cepBepy U st cepBepa OyAeT BBITJISAETb, 10 CYTH, KaK OTAEIbHbINA KinueHT. To
JKe caMoe MbI BOCCO3/IaINM U B HaleM ciaydae. B smctunre 12.4 mpezncraBieHa
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MoAu(UITMPOBaHHAS BEPCUS KJIMEHTA, CO3/Iaf0Iast HeCKOIbKO TOAKII0UEHUH K
HallleMy cepBepy.

Jiucturr 12.4. KnneHt ang MHOronoTo4HOro cepeepa

using
using
using
using
using
using
using

System

System.
System.
System.
System.
System.
System.

Collections.Generic;
Ling;

Text;

I10;

Net;

Net.Sockets;

namespace NewClient

{

class Program

{

stat
{
C
f

{

ic void Main(string[] args)

onsole.OutputEncoding = Encoding.GetEncoding (866) ;
or (int i = 0; 1 < 5; i++)

Console.WriteLine ("\n Coemmuenre # "+i.ToString()+"\n");

Co

stat
{

nnect ("127.0.0.1", "Hello World! #"+i.ToString());
}

Console.WritelLine ("\n HaxummTe Enter...");
Console.Read() ;

ic void Connect (String server, String message)

try

{

// Cozmaém TcpClient.

// IJis co3maHHOTO B mnpemsgymeM npoekTe TcplListener
// HacrparBaem ero Ha IP Hamero cepBepa M TOT Xe& IOPT.

Int32 port = 9595;
TcpClient client = new TcpClient (server, port);

// TepeBomm Hame coobumenve B ASCII, a 3areM B Maccue Byte.

Byte

// I
Netw

[] data = System.Text.Encoding.ASCII.GetBytes (message);

OJIydaeM I[IOTOK IJIS UTEHMS UM BalMUCU OaHHBIX .
orkStream stream = client.GetStream()
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// OTmpaBiigeM cooOOlleHMe HalleMy CepBepy .
stream.Write(data, 0, data.Length);
Console.WriteLine (“Ornparjeno: {0}”, message);

// TojydyaeM OTBET OT cCepBepa.

// Bybep nja xpaHeHMS NPMHATOTO MaccuBa bytes.
data = new Byte[256];

// CrTpoka mOjsa XpaHeHUs NojiyueHHux ASCII ImaHHBX.
String responseData = String.Empty;

// UuTaeM MNepBHM NakeT OTBEeTa CepBepa.

// MOXHO UMTaThb BCE& coobleHue.

// Ing »TOTO HANO OPTaHM30BATL UTEHME B LIMKJIE KaK Ha CepBepe.

Int32 bytes = stream.Read(data, 0, data.Length);

responseData = System.Text.Encoding.ASCII.
GetString(data, 0, bytes);

Console.WriteLine ("lomyueno: {0}", responseData);

// 3BakpbBaeM BCE.
stream.Close () ;
client.Close();

}
catch (ArgumentNullException e)

{

Console.WriteLine ("ArgumentNullException: {0}", e);

}

catch (SocketException e)

{

Console.WriteLine ("SocketException: {0}", e);

B 1mukJie BI MOKeTe YCTAaHOBUTD JPYTO€ KOJUYECTBO KIUEHTOB, 110 YMOJTYAHUIO
y Hac Oyzer 5 kauentoB. Meron Connect() 3aHumaeTcst Beeit 06pabOTKOI 11po-
1lecca OTIIPABKM 3ampoca U MOJIy4eHHUsI oTBeTa OT cepBepa. OH MOJKII0YAeTCS
K CEpPBePY, OTIPABJISET 3aIIPOC, TIOJyIaeT OTBET U BRIBOAUT eT0. Koa TOBOJIBHO
IIPOCTOM U YK€ JIOJKEH ObITh MOHSTEH BaM.

Tenepb mOCMOTPUM, UTO K€ Y HAC MTOJTYIUIIOCH. 3AIyCTUTE cepBep U KaueHT. Pe-
3ysibrar n3obpakes Ha prc. 12.3. Kak Buaure, Kk cepBepy MOCTYIIIO 5 COEMHE-

HUIi, Bce oHU ObLIM 06pabOTaHBI.
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(OHOMIYPaUMA MHOrOMOTOYHOrD Cepe
IP-agpec
NopT
MoToKK
N Ci\Users\den\Documents\Visual Studio 2015\

Coeguuenue # @

MiaHue COeQMHEHMA. ..
equMHeHMe N1! : Hello World! #6

WAAHUE COEAMHEHMA. .. HELLO WORLD! #@

enuHeHue W2! B
WAAHUE COEAMHEHMA. .. CoefuHeHue # 1
31

WiaHue COeAMHEHMA Hello World! #1

HELLO WORLD! #1

HAaHWEe COeAMHEHMA. .. _
Coeguuenue # 2

KMAAHUE COSJMHEHMA. ..
Tnpasnexo: Hello World! #2

Mony4eno: HELLO WORLD! #2
CoefMHeHue # 3

Tnpaeneno: Hello wWorld! #3
Mony4eno: HELLO WORLD! #3

CoefuHeHHe # 4

Tnpasnexo: Hello World! #4
Monyyexo: HELLO WORLD! #4

HaxmuTte Enter...

utos ¥ B X Call Stack

Puc. 12.3. MHOronoTo4Hslii cepeep B paboTe
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13.1. MogroroeBka K co3aaHUI0 MOOUJIbHbIX
NPUOXEHUN

C nomorpio Visual Studio moxkHO paspaboraTh camble pasHOOOpPasHbIE IIPU-
JIO)KEHUsT - KOHCOJIbHBIE TIPUIIOKEHUs], Kiaccnueckre Windows-mpuiosKeHus
(Windows Forms), Android-upunosxenus u ap. Koneuno e, ¢ momoiipio Visual
Studio MoxkHO paspabotaTh TPUIOKEHMs, paboTafoliie Ha IUTaHIIeTax IO/
yrpasierrem Windows 10. CosnaHue Takoro npuaoKeHust U OyIeT paccMoTpe-
HO B 3TOU TJ1aBe.

3aberast HaTIepeI, X0YeTCst paccKkas3arh 0 pa3paboTke nprtoxkeHuii mox Windows
10. Mowu BreyatseHns MOKHO OIHACATh OJJHUM CJIOBOM: BOCTOPI. Y MEHS €CTb
onbiT paspaborku Android-npumosxkennii B Android Studio. CoBcem Hepas-
HO $1 11 COOCTBEHHBIX HY: K[ pa3paboTasl mpocteHbKoe npuioxkenne B Android
Studio, BerumcIAIONIEE PACXO TOILIMBA aBTOMOGUIISA. [IprioskeHne oueHb mpo-
cToe, HO, yuuTbiBast Topmoskenne Android Studio Ha Moem He OueHb cIabOM
KOMITbIOTEPE, Ha ero pa3paborky yiiea yac. A Bor B Visual Studio momo6Hoe
npusokenue 6b110 pazpaboTato 3a 20 MUHYT, IPUYEM s Jake yCreBasl AeJaTh

New Project ? X

P Recent .MET Framework 452 - Sortby: Default -] i Search Installed Templates (Ctrl+E) P~
4 |nstalled | Fg .
@0 Install Universal Windows Tools Visual C# Type: Visual C#
a
4 Templates Universal Windows tools are not currently
4 Visual C# installed. Click OK to install.
4 Windows
4 Windows 8
Universal
Classic Desktop
Web
Android
Cloud
Extensibility
i0s
Silverlight
Test
WCF
Workflow
I Visual Basic
Visual F#
b Visual C++
SQL Server
Puthnn -
b Online Click here to go online and find templates.
Name:
Location: Browse...
Solution name: | Create directory for solution
Add to source control

Puc. 13.1. CpeacTtBa paspaboTynka MOOUIIbHbIX MPUSIOXKEHUI HE YCTAHOBJIEHbI
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CKPHMHIIIOTHI JIJIst 9TOM TJIaBbl. Pacriosioskenne sieMeHTOB Ha ¢dopme, yaoOHast
pa3meTKa, IpocToit Ko B 001iieM, st cepbe3Ho 3ayMasics, UTO CIEAYIONee MOe
Android-npusoxenue 6yner Hamcano Ha C#.

OxHako mepes HadaIoM pazpaboTKU MOGUITbHBIX MTPUIOKEHUH HY;KHO TOATOTO-
BUTD BAlll KOMIIBIOTEP K 3TOMY Tipoiteccy. OTKPOiTe OKHO CO3[aH¥si HOBOTO ITPO-
exta (File, New, Project/Solution) u BoiGepure mabsmon Visual C#, Windows,
Universal (prc. 13.1). Bot yBuute, 4To cpejictBa pazpabOTKu He YCTAHOBJIEHBL.
Boibepure Install Universal Windows Tools u naxvute kronky OK. B mos-
BUBIIIEeMCs OKHe HakmuTe kHonky Install (puc. 13.2)

Install Missing Features X

Install Universal Windows Platform Tools

‘You need the Universal Windows App Development Tools to develop Windows app projects,

Puc. 13.2. HaxxmuTe kHonky Install

[MosiBuTCst OKHO ycTanosiuka Visual Studio. Ber yske Bugesm ero npu ycTaHoB-
ke IDE (puc. 13.3). Haxkmure knonky Update. Eciiv BbI He XOTHTE 110 OKOHYA-
HUIO YCTAaHOBKHU Iepe3arpy:kaTh KOMITbIOTep, 3aBepiimTe pabory Visual Studio
(puc. 13.4) n nasxmure kHOTIKY Retry.

oq Visual Studio

Community 2015
with 1

oq Visual Studio

Communit
with Up

Important setup update available

sual Studio d te th

Continue

Puc. 13.4. 3aBepwuTe paborty Visual
Studio n HaxmuTe kHonky Retry
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Jlasee BaM OyJIeT MPEIJIOKEHO BBIOpaTh HEOOXOAMMbIE KOMIIOHEHTHI. Ham mo-
Hago6urcs Bee. IIpocro Haskmure kHonky Next (puc. 13.5). KeraTu, Ha Bamem
JKECTKOM JIUCKe TTOHa00uTest ipuMepHo 9 I'6 mpocTpaHcTBa - I0BOJIBHO MHOTO,
HO HUYETO C 9TUM He mojieJiaelib. B ciemyromem okre Haxkmute kHonky Update.

o Visual Studio

Community 2015

o Visual Studio

Community 2015

MICROSOFT SOFTWARE

Puc. 13.5. BbiGop ycTaHaBNIMBaeMbIX Puc. 13.6. Haxmute kHonky Update
KOMMOHEHTOB

Haunercst My4nuTebHBIN TIPOIECC 3arPy3Kd M YCTAHOBKU TPOrPAMMHOTO 00e-
cnievenust. QxusaHne BCETIa MyYUTETbHO. BpeMs 3aBUCUT OT CKOPOCTH BAIIETO
WNurepuet-coenumrenud (puc. 13.7).

o Visual Studio

Community 2015
with L

o Visual Studio

Community 2015
with Up

Acquiring: Setup Completed!
Visual C++ Compiler/Tools X64 ARM Cross Package
Applying:

Microsoft Visual Studio 2015 Pre-Clean Tool

Puc. 13.7. 3arpyska v yctaHoBka MO



FNABA 13. Pa3paGoTka npunoxeHuii ans nnaxwera nog ynpaeneiunem Windows 10

PaHo win 1o3iHo, Bl yBUAUTE 3aBeTHOE coodmienne (puc. 13.8).

3amycrure Visual Studio 1 oTkpoiiTe OKHO co3manust HOBOTO TipoekTa. Terepn B
paszene Visual C#, Windows, Universal 6yayt Hosbie mabonsr (puc. 13.9).

b Recent

NET Framework 52 - Sort by: Defautt Search Installed Templates (CtrleE) O =
4 Installed cx X
:| :] Blank App (Universal Windows) Visual C# Type: Visual C=
4 Templates A project for a single-page Universal
o
4 Visual G2 nﬁ Class Library (U 1 Wind Visuel C2 Windows Platform app that has no
© Windows ] A EEyOre= N e predefined controls or layout.
- co 9] Show telemetry in the Windows Dev
E‘qﬁ! Windows Runtime Component (Universal Windows) Visual €& A Show telemetry
b Windows & . Installs the Application Insights SDK to
Classic Desktop lﬁ_] Unit Test App (Universal Windows) Visual C# send usage telemetry to the Windows
Web Dev Center.
Android 3
Coded Ul Test Project (Windows Ph Visual C#
Cloud E-] oded U Test Project (Windows Phonc) e Help me understand Application Insights
c Privacy statement
BTy E_] Coded Ul Test Project (Windows) Visual G
i0s
Silverlight
Test
weF
Workflow
b Visual Basic
Visual F&
b Visual C++ '
SOL Server -
Byt Tl |
b tmaserint -
b G Click here to go online and find templates
Nome: App1
Location: studio ) -
Solution name: App1 Create directory for solution
[] Add to source control

Puc. 13.9. OkHO co3paHus HOBOro npoekTa

Jlasiee BbI yBU/MTE COOOIIEHNE, YTO HYKHO TIEPEBECTU Ballle YCTPOWCTBO B pe-

&M paspaborurka (puc. 13.10). [list atoro Haskmure cchliky settings for
developers.

Developer Mode

Enable Developer Mode for Windows 10

This device needs to be set up correctly to develop this type of app for
Windows 10. If you don't, then you can't install and test your app before
you submit it to the Windows Store.

Go to settings for developers on your device, and select Developer
Mode.

This device is not currently in developer mode.

Puc. 13.10. HyXxHo nepeBecTu Balue YCTPOMCTBO B peXXum paspaboTumka

Otkpoetcst okHO Settings. Boibepute peskum Developer mode. B nosiBusiiem-

Cs1 OKHe HYKHO HasKaTh Yes, 4TOOBI MOATBEPANUTD BKIIOYEHNE PEKIMA pa3paboT-
4MKa.
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Ybenurech, 4TO PeKUM pa3pabOTINKa BKIIOUEH U 3aKpoiiTe OKHO Settings. Bor
BepHeTech B OKHO, n300paskertoe Ha puc. 13.10. Haskmure kronky OK.

Byzer co3nan HOBBII IPOEKT. BOT Terepb MOKHO IPUCTYIHTH K pa3paboTKe Ba-
IIETO IEPBOTO MOOUIBHOTO TIPUITOKEHUSI.

13.2. NMpoekTuposaHue rpacdpmnyeckoro
nHrepdenca

[TockoIbKY MpUJIOKEHKE Y Hac OyaeT rpaduuecKuM, TO U pa3paboOTKy ero cJie-
JyeT HayaTh ¢ pa3paboTku rpapudeckoro wHTepdeiica. B obmacti Solution
Explorer gsaxapl meaknute Ha MainPage.xaml. OTkpoercst 9KpaH IIPOEKTUPO-
Banus nHTepdeiica (puc. 13.11). Ob6paTuTe BHUMaHWE, YTO BbI MOJKETE PEAAKTH-
pOBaTh Pa3METKY MPUJIOKEHUS, KaK rpapUIecKy, pacroJiaras Ha HeM 2JIEMEHTHI,
TaK ¥ ¢ MOMOIIBIO pegakTrupoBanuss X AM L-daiiia pasmMeTku, MoZ06HO TOMY, KakK
a10 TpuHATO Aesnarh B Android Studio (tam ToKe ecTh Ba pekuMa pazpaboTKu
untepdeiica). Bor tobko eciim B Android Studio smuno mue yaobHee paboraTh
¢ XML-gaiinom pasmerku, To B Visual Studio ecth npeBocxomaubiii rpapuye-
CKuli penakTop HOpPMBI.

B BepxteM JI€BOM yTiIy BbIOEPHUTE YCTPOUCTBO, JIST KOTOPOTO BbI TIPOEKTUPYETE
NPUJIOKEHHUE, B IAaHHBI MOMEHT BBIOPaH ILJTAHIIET ¢ pasMepoM aKkpaHa 8" (puc.

B App! - Microsoft Visual Studio X & | QuickLaunch (Cirl+Q) P - & x
File  Edit  Wiew Project  Build Debug Tesm Design  Formst Teols  Test Analyze  Window  Help t Denis Kolisnichenko ~
Q- B2 W Debug =~ 336 - P Local Machine ~ 57 _ -

MainPagesami = X [NSS ey = Solution Explorer R x
8" Tablet (1280 » 800) 125% scale - m o - @ o-seaB o L=
Search Solution Explorer (Ctrl P

&7 Solution 'App1’ (1 project)
4 @ App! (Universal Windows)
b Properties
b = References
b Assets
b Appaaml
£ App1_TemporaryKey.pfx
b 40 Applicationinsights.config
b [ MainPagesaml
B Package appimanifest
T projectjson

<

2a86% v 58 @8 [

2 Design oE®
= Page - ElPage -
Fi<Page 4 Solution Explorer | Team Explorer Class View
="App1.MainPage” -
//schemas . microsoft. com/winfx/2006/xaml/presentation” T Properties v X
hemas. microsoft. com/winfx/ 2006/ xanl"
tAppL”
henas.microsoft.con/expression/blend/2008"
tnc="http://schemas.opanxmlfornats. org/markup - compatibility/2006" -
% -
Output - Ax
Show output from: General - E ra
[5/13/2616 10:37:00.726 AM] Adding Application Insights to the project. a

[5/13/2616 19:37:12.611 AM] Successfully added Application Insights to the project

Eror List | Output

Puc. 13.11. Pexum npoeKTMpoBaHNs CTPaHULbl NPUNIOXEHUS



0p[, ynpaeJjieHuem

o App1 - Microsoft Visual Studio X & QuickLaunch (Cti-Q) P B x
File Edit View Project Build Debug Team Design Format Jools Test Analyze Window  Help 1 Deniz Kolisnichenko ~
Q- FRlRal - ] Debug ~ 86 ~| P Local Machine ~ 5 _ -
| Search Toolbox P-@@ & @ o-sé¢alm o Ffl=
g Search Solution Explorer (Ctrl+ Vo
%k Point
. 2inter 571 Solution "AppT (1 project)
g H Border 4 App1 (Universal Windows)
g @ Buen b Properties
o CheckBox b =m References
2 B ComboBox 3 Assets.
3 B DatePicker b D) Appaaml
2 o Fipview 151 App1_TemporaryKey.pfx
g = b ) Applicationlnsights.config
5| B Ayou b [ MainPagesami
Grid R Package.appxmanifest
o
g GridView £T projectjson
9 Hub
) Image.
o ListView
MenuFlyout
% Pivot DE=
Pivatitem - B Page -
RadioButton +  Solution Explorer  Team Explorer Cl
Rectangle
& /winfx/2006/xanl/presentation” T Properties vax
Gt £ com/winfx/2006/xanl"
StackPanel
Splitlicw t.con/expression/blend/2803"
Formats.org/markup-compatibility/2006"
TextBlock
TextBox
TimePicker < s
b All XAML Controls - E fa
4 General cation Insights te the preject.
2dded Application Insights to the project
There are no usable controls in this group. Drag an
item onto thic text to add it to the toolbox.

Puc. 13.12. NaHenb Toolbox

13.11). laznee orkpoiite manesb Toolbox st Bei6opa a1eMeHTOB rpadudecKoro
untepdeiica (puc. 13.12).

Yto6b1 BaM ObLIO TIpoIILe 1 ya00Hee, yBeanubre Macintab crpanuibl (Ctrl + ko-
JlecuKko Mbiiin). Pacrososxkure Ha crpanuile kommonenT textBlock (puc. 13.13).
Bmecro tpusuanbnoro npunoxenus “Hello, world” mbr paspaboTraem mporpam-
MY BBIUMCJIEHHS PacXo/a aBTOMOOKIIS.

Q) App1 - Microsoft Visual Studio Y £ i £ & x
Ble Edt Vew Project Buld Debug Teom Design Format ook Test Amlze Window Help 1 Denis Kolisnichenko -
- B-2RE 9 Debug - x86 - b Locel Machine ~ | 57 _
£ |MainPagexami* & X Appxaml.cs ~ Solution Explorer -8 x
T | & Tablet (1260 x 800) - (=m o3 e @ o-SCIB o p=
H Search Solution Explorer (Ctl+ p-
o 121 Solution “AppT* (1 project)
g 4 [ App1 (Universal Windows)
g b Properties
- @ b vm References
2 13 Assets
& Kunowmietpasx > [ Appaami
App1_TemporaryKey.pfx
b ) Applicationlnsights.config
s b [ MainPagexaml
° K Packegeappmantest
g & projectjson
150% ]3] « >
Gosign 1 @xam ufzc)
(&3 TextBlock (textBlock) - [ TextBlock (textBlock) -
= +
5 <orid = {ThemeResource
<Textglock x:Name="textBlock" "Lefe -"55,10,0,0" ~"Wrap” Text="Kunowerp, 1
orids Type TextBlock
</page> < »
100% ~| 4 » Arrange by: Category
Output > & X b Bush -
‘Show output from:  General - Elm b Appearance

[5/13/2016 10:37:00.720
[5/13/2016 10:37:12.611

Adding Application Insights to the project
] Successfully added Application Insights to the project

»

4 Common

Text Knnowerpax. -

ipSenviceToo.

DataContext New |0

b Layout

Error List | Output

Puc. 13.13. NepBblit KOMMNOHEHT pa3MeLLeH Ha CTpaHuue
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Crpasa, Kak 1 Ipy IpoekTUpoBanuy npunoxenus Windows Forms, naxogurces
nanesb Propertis, T/ie BbI MOXKeTe N3MEHSTh CBONHCTBA KOMIIOHEHTOB. V3menn-
Te cBoiicTBO Text Hamrelt Hagnucu - “Kunomepax”. Ha Bkiaake Text (maners
Properties) ycranoBute pasmep mpudta - 16pt (puc. 13.14).

4] App! - Microsoft Visual Studio Y & | Quick Launch (Ctrl+Q) P - 8 x
Fle Edt View Project Buid Debug Team Design Format Tools Test Anchze MWindow Help 1 Denis Kolisnichenko -
-0 B-2Wd 9- Debug - x86 - B Local Machine - | 5% _ -
& |MainPagexaml® & X Appxamlcs ~  Solution Explorer ~ B x
o & Tablet (1280 x 800) 125% scale - 0l & A @ o-5¢alm o fl=
g Search Solution Explorer (Ctrl+:) A~
. 121 Solution"App1’ (1 project)
s 4 [ App1 (Universal Windows)
g b Properties
2 b =m References
o
g 3 Assets
3 - b L) Appxaml
Knnometpax B gl enpomytar
> {1 Applicationinsights.config
b ) MainPage.xaml
Package.appxmanifest
)
g T projectjson
150% v &I “ »
QDesign  p XAML nE=
2 TextBlock (textBlock) ~ [ TextBlock (textBlock) -
. —ds
= <Grid =" {ThemeResource
<TextBlock x:Nane="textBlock” ="Left” ="lirap” Text="Kunowetpi textBlock
</erids Type TextBlock
<spage> - »
00% <4 b Arrange by: Category
Output ~ & X b Appesrance -
Show output from:  General - E m b Common
[5/13/2016 18:37:@6.720 AM] Adding Application Insights to the project 2| b Layout
[5/13/2016 1@:37:12.611 AM] Successfully added Application Insights to the project. .
4 Text
A [
Segoe Ul ~lo
MDD
Error List | Output o .
Puc. 13.14. NaHenb CBOACTB KOMNOHEHTa
D Appl - Microsoft Visual Studio Y & | Quick Launch (Ctrl-Q) P a %
Fle Edt View Project Buld Debug Team Design Format Tools Test Anshze  Window  Help 1 Denis Kolisnichenko -
e - 3 - [~ Debug - xB6 - P Local Machine -~ 57 _ -
2 TR App.xaml.cs ~  Solution Explorer -3 x
o 25% scale - @ & - @ o-rsea@m o L=
g ¢ Search Solution Explorer (Ctrl+;) P
~ & Solution 'App’ (1 project)
: Kunometrpax | TextBox + B At Ut
g b Properties
b wm References
o
3 b Assets
JnTpbl TextBox > D e
S £ App1_TemporaryKey.pfe
g b ) Applicationinsights.config
H b I MainPagesaml
- Pa CXO K5 Package.appxmanifest
g A n/100 KMm. 7 oo
s Bbiyucauts
150% »
© Design D | Seion Eplore | Team Explorer Closs View
3 Button (button) - | ©2Button (button) - | Properties
Textgox "textEon2” =Left” -"190,55,0,0" ="Textox” Vit Name | button
<Textdlock textslocka” —Left” "Pacxon” 4
<TextBlock ="textBlock3" ="Left” ="n/100 1= e i
<Button ~"button" ="BuuncanTs" S P
me -4 4 Arrange by: Category
Output * 3 X | bBush 4
Show output from: | General - b Appearance
[5/13/2016 18:37:88.728 AM] Adding Application Insights to the project. - 4 Common
[5/13/2016 18:37:12.511 AM] Successfully added Application Insights to the project
ClickMode Release -o
Content BriumcnuTe L]
ContentTransitions_(Callectian) o

Puc. 13.15. Pacnono)xeHue KOMMNOHEHTOB Ha CT|

paHuue
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Pacnonoskute kommonentsl textBlock (maammcens) u textBox (1ose BBosia) Tak,
Kak nmokasano Ha puc. 13.15. Takxe mobasbre KHONKY (KoMionent Button) ¢
TekctoM Bbruncants (cBoiictBo Content). O6parute BHUMaHME, KaK yI0OHO
OpraHM30BaHO BHIPABHUBaHIE KOMIIOHEHTOB Ha crpanuiry. Android Studio ma-
JIEKO 710 TaKkoro yzoOcTBa. Pacrosoxkenie Kax/[0ro KOMIIOHEHTA CYIIECTBEHHO
YIIPOIIAETCST HATPABJISIIONIMME, KOTOPbIe HAMOMUHAIOT HarnpasJsiionne Adobe
Photoshop.

Temeps 3amatiTe 3HAUEHNS IO yMOJTYaHUIO 71 Tosieit BBoza - 100, 10 m 10, xax
mokaszaHo Ha puc. 13.16. [ljis1 1epBoro moJist BBoJa yCTAaHOBUTE MM (CBOMCTBO
Name) - probeg, 17151 BToporo - litres, ayst Tperbero - rashod.

B App1 - Microsoft Visual Studio X & QuickLaunch (Cul-Q) P8 x
File Edit View Project Build Debug Team Design Format Tools Test Analyze Window Help 1 Denis Kolisnichenke ~
e - Bk 9 Debug - x36 - P Local Machine - 51 _ =
& MainPagesaml® & X Appaaml.cs ~  Solution Explorer v A%
@ | 8" Tablet (1280 x 800) 125% scale - m o @ o-S¢CaBm o k=
s ¢ Search Solution Explorer (Ctrl+ P~
. [ Solution "App1’ (1 project)
i Knnometpax | 100 o et s
g b Properties
b References
o
s b Assets
NnTpsl 10 > Appani
E £5) App1_TemporaryKey.pfx
2 b 1) Applicationinsights.config
s b [ MainPagexaml
® 10 15 Packageappxmanifest
Pacxoa /100 Kkm. B e
Bbiuncaunts

150% - R R
GDesign 1 @xAML DE®
= TextBox (rashod) - = TextBox {rashod)

Solution Explorer | Team Explorer Class View

cozvew rpor
TextBox x: o F g Meme rashod [#] £
<TextBox =l Type TextBox
. . .
S it e il P
W% - .
Arrange by: Category
Output ~ B X 4 Commen
Show output frem:  General - E Text 0 Ll
[5/13/2016 10:37:00.726 AM] Adding Application Insights to the project. AceepteReturn O o
[5/13/2616 10:37:12.611 AM] Successfully added Application Insights to the project
InputScope -0
IsReadOnly O o
PlaceholderText o
ToolTipSenviceToo.. o
Error List | Output DataContext [New o

Puc. 13.16. 3HauyeHunsa noneii No ymona4yaHuio

B smucrunre 13.1 npuBeneH ko daiina pasmerkn MainPage.xaml.

Jivetnnr 13.1. daiin MainPage.xaml.

<Page
x:Class="Appl.MainPage"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:local="using:Appl"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns :mc="http://schemas.openxml formats.org/markup—compatibility/2006"
mc:Ignorable="d">
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<Grid Background="{ThemeResource ApplicationPageBackground

ThemeBrush}">

<TextBlock x:Name="textBlock"
HorizontalAlignment="Left" Margin="55,10,0,0"
TextWrapping="Wrap" Text="Kunomerpax" VerticalAlignment="Top"
FontSize="21.333"/>

<TextBox x:Name="probeg" HorizontalAlignment="Left"
Height="28" Margin="190,10,0,0" TextWrapping="Wrap" Text="100"
VerticalAlignment="Top" Width="151"/>

<TextBlock x:Name="textBlockl"
HorizontalAlignment="Left" Margin="55,49,0,0"
TextWrapping="Wrap" Text="Jlurpu" VerticalAlignment="Top"
FontSize="21.333"/>

<TextBox x:Name="litres" HorizontalAlignment="Left"
Height="28" Margin="190,49,0,0" TextWrapping="Wrap" Text="10"
VerticalAlignment="Top" Width="151"/>

<TextBox x:Name="rashod" HorizontalAlignment="Left"
Margin="190,86,0,0" TextWrapping="Wrap" Text="10"
VerticalAlignment="Top" Width="86"/>

<TextBlock x:Name="textBlock2"
HorizontalAlignment="Left" Margin="55,90,0,0"
TextWrapping="Wrap" Text="Pacxon" VerticalAlignment="Top"
FontSize="21.333"/>

<TextBlock x:Name="textBlock3"
HorizontalAlignment="Left" Margin="288,98,0,0"
TextWrapping="Wrap" Text="5n/100 xM." VerticalAlignment="Top"/>

<Button x:Name="button" Content="Brrumcamurs"
HorizontalAlignment="Left" Margin="52,135,0,0"
VerticalAlignment="Top" Click="button Click"/>

</Grid>
</Page>

13.3. HanuncaHune kopga npunoxeHus

Ocrajioch HancaTh 0OpabOTUNK I eJUHCTBEHHOM KHOIMKHU. JIBask bl IIEJTKHM-
Te Ha KHOTIKE U BBEJIUTE CJIETyIOMIII KO

double dProbeg = Double.Parse (probeg.Text);
double dLitres = Double.Parse(litres.Text);
double dRes = 100 * dLitres / dProbeg;
rashod.Text = dRes.ToString (“##.##”);

CHavaJia MBI [IOJIy4aeM 3HaYeHUsT KUIoMeTpaka u JuTpoB. Cpasy MCIonb3yeM
tun double, 4To6bI M36€KATH JTUIIHETO IPEOOPA3OBAHUS TUIIOB. 3aT€M MbI BbI-
YHCJIIeM Pacxo]] TOIIMBa U oToOpaskaeM ero B 1osie rashod, omyTHO mpeobpa-
30BaB ero B Tull string. [ToHbIi KO TpUIOKEeHUS TIpUBe/ieH B TucTuHTe 13.2.
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Jlnctunr 13.2. MonHbli KOA NPUNOXEHUs

using System;

using System.Collections.Generic;

using System.IO;

using System.Ling;

using System.Runtime.InteropServices.WindowsRuntime;
using Windows.Foundation;

using Windows.Foundation.Collections;
using Windows.UI.Xaml;

using Windows.UI.Xaml.Controls;

using Windows.UI.Xaml.Controls.Primitives;
using Windows.UI.Xaml.Data;

using Windows.UI.Xaml.Input;

using Windows.UI.Xaml.Media;

using Windows.UI.Xaml.Navigation;

namespace Appl
{
public sealed partial class MainPage : Page
{
public MainPage ()
{
this.InitializeComponent () ;
}
private void button Click(object sender, RoutedEventArgs e)
{
double dProbeg = Double.Parse (probeg.Text) ;
double dLitres = Double.Parse(litres.Text);
double dRes = 100 * dLitres / dProbeg;
rashod.Text = dRes.ToString (“##.##");

}

13.4. Komnunauuna v 3anyck NpuioXXeHus

Ocranoch OTKOMUJIUPOBATH W 3aMyCTUTh Tpuioxkenre. CHavama OTKOMITAIIN-
pyem npusoxkenue (Menio Build). B pesysbrate ycnennoii KoMmnusiiy Oyaer
BBIBEJIeHO cooblenne, n3obpaskennoe Ha puc. 13.17.

Show eutput from:  Build - E ma

Restoring NuGet packages...

To prevent NuGet from restoring packages during build, open the Visual Studio Options dialog, click on the Package Manager
1>--mnn- Build started: Project: Appl, Configuration: Debug %86 ------

1> Appl -> c:\users\den\documentsivisual studio 2815\Projects\Appl\Applibin\x86\Debug\Appl.exe

========== Build: 1 succeeded, @ failed, @ up-to-date, @ skipped ==========

Error List | Output

. Puc. 13.17. YcnewHas KOMNUAALMA NPpoeKTa
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Hanee naskmure kronky Local Machine (takike na meil m3o6pakeHa KHOITKA
Play senenoro 1sera) ais samycka npuioxkenus. Ha puc. 13.18 uzobpakeno
Hallle TOTOBOE NPUJIOKeHre. B BepXHeM JIeBOM YIJIy HAXOSTCS KOOPIAMHATBI

yKasareJist, lIPH 3aIyCKe Ha MIAHIIETe UX He Oy/IeT.

[Moznpasssio! Bel TOJBKO 9UTO cO371aTM CBOE TIEPBOE TPUIOKEHUE [IJI TIJIAHIITETa,
paboratomiero oz yupasaenuem Windows 10!

Appl

008 000
B e
e
Pacxog /100 kM

Beluncante

Puc. 13.18. loToBOE NpunoxeHue

lpynna noaroToBKU U3paHus:

3aB. pefakumen KOMNbOTEPHOW nuTepatypbl: M. B. duHkoB
PepaxTop: E. B. ®uHkoB

KoppekTop: A. B. [pomoBa

00O "Hayka n TexHuka"

JNueHsusa Ne000350 ot 23 nekabpsa 1999 roaa.
198097, r. CaHkT-lMeTepbypr, yn. Mapwana loBopoga, 4. 29.
Moanncaxo B nevatb 04.07.2016. dopmat 70x100 1/16.
Bbymara rasetHas. NeyaTtb odpceTHasd. O6bem 19 n. n.
Tupax 1000. 3akas
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