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NMpeaucnoBue

3azaya 3TOH KHUTH — KPAaTKO, JOCTYITHO ¥ CTPOTO M3JIOXKHUTh OCHOBBL C#, OHOTO U3
CaMbIX MEPCHEKTUBHBIX COBPEMEHHBIX SI3BIKOB MporpaMMupoBanusa. KHura cogepxur
onucanue Bepcun C# 2.0 (2005) u npeaHasHaveHa Al CTYAEHTOB, H3YYaIONINX SA3bIK
«C HyJIs1», HO OyzeT 1mojie3Ha U ONMBITHBIM IPOrPAMMUCTAM, XKEJIA0MUM OCBOUTh HO-
BBl A3BIK, HE TPaTsA BpEMEHU Ha YBECUCThIE NlepeBO/IHbIE (DOJIMAHTHL

[ToMuMO KOHCTPYKIMH SI3BIKA B KHUTE PaCCMAaTPUBAIOTCSI OCHOBHbIE CTPYKTYPHI JaH-
HBIX, UCIIOJIb3yEeMBbl€e NP HAIMMCAaHUU MPOrpaMM, KJacchl OMOIUOTEKH, a TaKXKe pe-
KOMEHJALWU TO CTWIIO U TEXHOJOTHU NMporpaMMupoBaHus. Ilo kiioueBbIM TeMaM
NPUBOAATCS 3aJaHMsl [ J1TabOPaTOPHBIX paboT, KaxAas U3 KOTOPHIX COAEPHKHUT IO
JBaZLATHA OMHOTHUIIHBIX BADHAHTOB B pacuyeTe Ha y4eOHYIO IpyMIy CTYAEHTOB.

SI3bik C# xak cpeacTBo 00y4YeHMs IIPOTPaMMHMPOBAHUI0 OOJIagaeT PSAAOM HECOMHEH-
HBIX JOCTOMHCTB. OH XOpPOIIO OPraHH30BaH, CTPOT, OOJBITHHCTBO €r0 KOHCTPYKIUI
JIOTHYHBI U yI0OHBI. Pa3BUTHIE CPEACTBA AMATHOCTUKM K PEJAKTUPOBAHUSA KOZA JeJia-
IOT TIPOIIecC NMPOrpaMMUPOBAHUS NPHUSATHBIM U 3¢ dekTuBHbIM. Momuas 6ubamnoreka
ksaccoB maatdopMbl NET 6eper Ha cebs MacCcy PyTHHHBIX OmNepanuii, 4TO AaeT
BO3MOXHOCTb pelaTh 0ojiee CIOKHBIE 33/au¥, MCIOJIb3ys TOTOBBIE «CTPOMTEIbHBIE
6noxu». Bce 310 mo3sBoJsieT paciienuBaTh C# Kak NMEPCHNEKTUBHYIO 3aMEHY SI3bIKOB
ITackans, BASIC u C++ npu obyyeHuu porpaMmipoBaHHUIO.

HemanoBaxxHo, uto C# aBnsiercs: He y4eOHBIM, a NPO(MECCHOHATBHBIM S3bIKOM, TIPEA-
Ha3HaYeHHBIM JJIsl pellieHUs IHPOKOro CIEeKTpa 32/1a4, ¥ B NIepBYI0 oYyepeab — B ObI-
CTPO pa3BuBaloIleHcs 06JacTH CO3MaHUsT paclpefieieHHbIX Npuaoxenuii. [loaTomy
6a30BBIif KypC MPOrpaMMHMPOBAHUs], TIOCTPOEHHBINH Ha ocHOBE s3bika C#, [M03BOJIUT
CTy/ZieHTaM ObIcTpee CTaTh BOCTPeOOBAaHHBIMHU CIEIHATUCTAMU-TIPOPECCHOHATIAMH.

Mouip si3bika C# umeeT 1 0OOPOTHYIO CTOPOHY: BO-NIEPBBIX, OH OCTaTOYHO TpeboBare-
JIeH K pecypcaM KOMIbIoTepal, BO-BTOPBIX, [JIs1 OCMBICJIEHHOTO HAalTMCAHUS NIpOCTerInei
TIPOrpaMMBl, BHIYUCSIONEH, «CKOJIbKO OyZeT ABaX/IbI ABa», TPEOYETCST U3YyIUTh AOC-
TaTOYHO MHOI'O MaTepuajla, HO MHOTOYMCJIEHHbIE JOCTOMHCTBA SA3bIKA U ILIaT(OPMBI
NET nepepemuBaioT Bce HEAOCTATKH.

JlonoJHUTEeNIbHBIM TOCTOMHCTBOM SIBJISIETCS TO, 4TO KoMmaHusi Microsoft pacnpo-
crpaHsieT Bepcuio C# Express 2005, o KoTopoii MOXXHO TTO3HAKOMUTBLCSI C SI3bIKOM
6ecnuatHo (http://msdn.microsoft.com/vstudio/express/visualCsharp/), 4To JaeT HaM
IOJITOXIAHHYIO BO3MOXHOCTb 000MTUCh 6€3 MMPAaTCKMX KONMI TporpaMMHOro obec-
NeYeHHs: ¥ MMOYYBCTBOBaTh ceOsl 3aKOHOMOCIYIIHBIMU IPaXkIaHaMM.

! Hanpumep, Munumanbhbie TpeGopauns ans C# Express 2005 — Windows XP/2000, nporec-
cop Pentium 600 MI'u u 128 Mo6aiit onepaTUBHOI MaMsITH.
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NPUMEHAHUE

Hassanue si3bIKa BoOOIIe-TO cjefoBajso Ol MPOM3HOCUTH Kak «Cu-aues». KoMmanus
Microsoft HeoHOKpaTHO MOAYEPKUBAJIA, YTO, HECMOTPSl Ha HEKOTOPOE pa3iMyKe B Ha-
YepTaHHU ¥ KOJe CHMBOJIOB «DEHIETKU» H </He3a», B Ha3BaHUHU sI3bIKa UMEETCS B BUAY
MMEHHO MY3bIKaJIbHBIIA AH€e3 U OOBIrpsIBaeTcsi TOT PakT, YTo cumBojioM C B My3bike
o603Ha4YaeTCs HOTA «40». TakuM 06pa3oM, Co3aaTeNH si3blKa BJIOKUIA B €T0 Ha3BaHHe
CMBICT «Ha nositoHa Bbime C». OfHaKo B Halllelf CTpaHe YKOPEHHIACh KaJlbKa C aHTTHH-
ckoro — «Cu-mapn». [TOKJIOHHHKM 3TOrO POM3HOIIEHHUS JOJKHBI MMETb B BUAY, YTO
a3bIK C++ OHM JIOJ/DKHBI Ha3bIBaTh TOrA UCKJIOUMTENBHO «CH-IIac-njac», IOTOMY YTO
NPOrpaMMHUCT MpeXKIe BCEro 00si3aH ClIeA0BaTh JOTHKe!

Bce Bo3amokHOCTH si3bika C# onucaHbl B COOTBETCTBUM C ero cneuudukamnueit (http://
www.ecma-international.org/publications/standards/Ecma-334.htm) B CONpPOBOXAAIOT-
Cs MPOCTHIMH NIPUMepaMH, K KOTOPHIM AaHbl UCYEPIIbIBaOLIMe NOsicHeHus1. bonbimn-
CTBO TPHUMEPOB IIPEACTABJSIIOT COO0I KOHCOJIbHbIE IPIJIOXKEHMS], OHAKO B IJiaBe 14
JaeTcs BBeleHNe B MporpaMmupoBanue moj Windows, a B riiaBe 15 — BBe/ieHue B CO3-
naHue Beb-popM U Beb-ciryx0. Bo3aMOXKHOCTH, TOSIBUBILIHECS BO BTOPOI BEPCUH SI3BIKA,
paccMaTpHUBAIOTCS He B OTZAEJBHOM IjiaBe, a IO JIOTHKE M3JIOXKEHUS] Marepvasia, Npu
3TOM OHH BCET/[a CHAOXeHBI COOTBETCTBYIOIIEH peMapKo# IS TeX, KTO TOJb3YeTCs
nnargopmoit NET npeapiayiminx Bepcui.

B xHure npuBeeHO KpaTKOe BBEAECHUE B MHTEpPECHblE M IIOJIE3HbIE TEMBbI, KOTOpbIE
06BIYHO He OcBelaTcst B 6a30BoM Kypce C#, HanpuMep, MHOTOTIOTOYHBIE TTPUJIOXKE-
HUSI, aCHHXPOHHBIE JleJleTaThl, aCHHXPOHHBIA BBOA-BBIBOJ U PETyJsIPHbIE BhIPAXKCHHUS.
OnpeneneHnss CHHTAKCUYECKUX 3JIEMEHTOB SI3bIKa BBIIGJIEHBI B TEKCTE€ KHUTH IOJY-
XHUpHBIM mpudToM. Bee kioyeBbie €I0Ba, TUIIHI, KIacChl U 6OJII)H1HI‘{CTBO METO/IOB,
OMKMCAHHBIX B KHUIE, MOXXHO HAaHTH MO ajJi(paBUTHOMY YKa3aTeJio, YTO TI03BOJISIET HC-
II0JIb30BaTh €€ ¥ B KaueCcTBe CIIpaBOYHMKA. lIaHupyeTcs MHTepHeT-NoAAepKKa KHH-
I'¥ Ha caiiTe http://ips.ifmo.ru B Bu/ie KOHCIIEKTa JIEKIIUI, TECTOBBIX BONPOCOB U MPO-
BEPKH BHITIOJIHEHHS JnabopaTopHbIX paborT.

TpaauIMoHHOro pasjena «baaroqapHoCTH» B 3TOM NPEAMCIOBUM He Oy[eT: NP Halu-
CaHUM 3TOM KHHUTM MHE HUKTO He TIOMOTaJ, X BCSI OTBETCTBEHHOCTH 32 OLIMOKH JIEXKUT
MCKJIIOUMTEIbHO Ha MHe. Y MeHs HeT CODaKu WM XKeHbl, YTOOB N0oOIaroapuTh X,
KaK 3TO MPHHATO y 3apyOeXHBIX aBTOPOB, 2 MOI MOMyrail MOCTOSTHHO MeLIayl MHe
CBOMMM I'POMKHMH HEOPraHM30BAaHHBIMU BHIKDHKAMHU.

Baiy 3aMeyaHusi, MOXKeNaHK, JOMOJHEHHS, a TaKXe 3aMedyeHHbIe OUIMOKK U oTeyar-
KM He JICHMTECh IPUCHLUIATh MO ajapecy mux@tp2055.spb.edu — u Torma 6Giaromaps
BaM KTO-TO CMOXeET IOJy4YUTh O0jiee IPaBUIbHbII BAPUAHT 3TON KHUTH.

OT nsparenbcrsea

Bamu 3aMeyaHusi, nNpeaOoXeHHs] U BOIPOCH OTNPaBAANTE TaKXe IO aJpecy 3JeK-
TPOHHOM T0YTHI comp@piter.com (u3aaTenbcTBo «IIuTeps). Mbl OyaeM paiasl y3HATh
Baiie MHeHue! [ToapoOHyI0 MH(pOPMALIMIO O HAUIMX KHUraX Bbl HaiieTe Ha BeO-caiiTe
U3aTeJabCTBa www.piter.com.
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NMepBbIN B3rnaa
Ha nnatdopmy .NET

ITporpaMMHUCT THUIIET NPOrPaMMy, KOMIIbIOTED ee BhinosHsieT. [Iporpamma cosmaercs
Ha SI3bIKE, [IOHSITHOM YEJIOBEKY, a KOMITBIOTEP YMEET UCIOJHATHh TOJBKO MPOTrPaMMBH,
HaNHCaHHbIE Ha ero sA3bike — B MAIMMHHBIX KoaaX. COBOKYNMHOCTh CPEACTB, C IIOMO-
IIbI0 KOTOPBIX MPOrPaMMbl MUILYT, KOPPEKTHPYIOT, NPeoOpa3yIoT B MallIMHHbIE KO/BI,
OTJIZKMBAIOT U 3aIyCKAlOT, HAa3bIBAIOT CPedol pa3pabomxu, U 060I0UKOU.

Cpena pa3paboTku OOBIYHO CONEPIKHT:

Q TeKCTOBBIH pedaxmop, NpelHa3HAYEHHDbIN AJISi BBOAA W KOPPEKTUPOBKH TEKCTA
IIPOrPaMMBl;

Q xomnuramop, C IOMOIIbIO KOTOPOTO ITPOrpaMMa TePEBOIUTCS C SI3bIKA, Ha KOTOPOM
OHa HAlKCaHa, B MAlIMHHbIE KOJBI;

QO cpeacTBa omaacku u 3anycka NPoZPaAMM,;

Q obuue 6ubiuomexH, CONEPKAIe MHOTOKPATHO HMCIIOJIb3yeMbIe 2JIEMEHTHI IIPOTrPaMM;

Q cnpasounyto cucmemy U APYTUE IJIEMEHTBI. '

[lox nramgopmoti noHuMaercs: Heuto OoJIbllIee, YeM cpesa pa3pabOTKH IS OMHOTO S3bi-
ka. [Tnardopma NET (npousHOCHTCS «IOTHET» ) BKJIIOYAeT He TOJIbKO CpPedy pa3paboT-
K{ /TSI HECKOJIbKHX SI3BIKOB MPOrpaMMHpoOBaHusi, HasbiBaeMylo Visual Studio.NET,
HO U MHOXXECTBO JPYTMX CPEICTB, HAPMMEDP, MEXaHU3MbI IOAAEPXKKH 0a3 NaHHBIX,
3JIEKTPOHHOM MOYThI 1 KOMMEPIHH.

B anoxy crpemutesnsHoro pa3sutus MHrepHera — ry06ambHON HHGPOPMALIMOHHON CETH,
obbeaMHsIIoNEe KOMITBIOTEPHI Pa3HBIX apXMTEKTYP, BAKHEHIIMMH 33Ja4aMu DU CO3-
JAaHUHU NTPOTPaMM CTAHOBSITCSI:

Q neperocumocmv — BO3MOXKHOCTD BBIIIOJIHEHHST HA PA3/IYHBIX THIAX KOMIIBIOTEPOB;
Q 6e3onachocmb — HEBO3MOXKHOCTh HECAHKIMOHUPOBAHHBIX AEHCTBUIL;

O wadexcrnocms — CIOCOOHOCTD BBIMOJIHATD HEOOXoauMBIe GYHKIMH B Ipefonpee-
JIEHHBIX YCJIOBUSIX; CPEJHUI HHTEPBAJ MEX/IY OTKAa3aMu;
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Q ucnoav3osarue z0mosvlX KOMNOHEeHmMOo8 — IJs1 YCKOPEeHUs paspaéoncn;

O Mexvasvikosoe e3aumooeticmeue — BO3MOXKHOCTD IIDPUMEHATL OAHOBPEMEHHO HE-
CKOJIBKO SA3bIKOB IIPOI'PaMMHPOBaHHA.

Maatpopma NET nossoJisiet ycmeuHo pemarts Bce 3TH 3anayu. s obecredenns me-
PEHOCHMMOCTH KOMITUJISITOPBI, BXO/ISIII[MEe B COCTaB IL1aT(OPMBL, IEPEBOASIT IPOTPaMMy
He B MallIMHHBIE KOJIBI, a B TpoMeXyTouHbli a3biK (Microsoft Intermediate Language,
MSIL, unu npocto IL), KOTOPBIH He COAEPKUT KOMaH/, 3aBUCSILINX OT sI3bIKa, Olepa-
ITMOHHO¥ CHCTEMBI M THHA KOMIbIoTepa. IIporpaMma Ha 3TOM si3bIKe BLINIOJIHSIETCS HE
CaMOCTOATEBHO, a 10/ YIPaBJIEHKEM CHCTEMBI, KOTOpasi Ha3bIBAeTCsl 0614esa3biK0801
cpedoti eunonnenuss (Common Language Runtime, CLR).

Cpena CLR moxer ObiTh peanuzoBaHa JJisi 000 onepamuOHHON cucTeMbl. IIpu
BbinosiieHun mporpamMmbl CLR BeI3bIBaeT Tak HasbiBaemblit JIT-koMnuzisTop, mepe-
BOZSLIMIA KOA ¢ A3biKa [L. B MaluMHHBIE KOMaHAbI KOHKPETHOTO MPOIIECCOPa, KOTOPBIE
HeMenieHHO BuinoaHs0TcA. JIT o3HayaeTr <just in time», YTO MOXKHO IepeBECTH Kak
«BOBPEMSI», TO €CTh KOMIIHJIMPYIOTCS TOJIKO T€ YaCTH MPOrPaMMbI, KOTOpBIE Tpedyer-
Cs1 BBITIOJIHUTD B JaHHBIM MoMeHT. Kaxxzas yacTh nporpaMmMbl KOMIHJIMPYETCS OfMH
pa3 U coxpaHsieTcs B Kame! /s JajibHeHImero Mcnosiab3oBaHus. CxemMa BBIITOJHEHUS
nporpaMMsbl npu ucnosis3oBanuy mwiatdopmsel NET npusenena na puc. 1.1.

C6opka (.exe unu .dil)
WUcxoaHbid TEKCT Mcnonusiemblid hann
[ nporpammul }::> Komnunstop j@unu MeTaAaHHblﬂ

ba3osbie Knacch! cpeabl CLR = —
(IL nnn metanaHHble) rpy34 acc

Y
JIT-komnunaTop |
Y B
= bI30Bbl
UcnonHsembin kog
[(Mamm”bl e KOMaHabi) HEeCKOMNUITMPOBAHHbIX
MeToaoB
Y

BbinonHeHwe nporpamMmb!

Puc. 1.1. Cxema s8binONHEHWUS NporpamMmel 8 .NET

KoMmnunaTop B xavyecTBe pe3ysjbTaTa CBOErO BBHIIOJIHEHHsS CO3JaeT TaK Ha3biBae-
My10 cbopxy — aitn ¢ pactmpenrieM exe Wi dll, KOTOPBIH COZEPKHUT KO Ha S3bIKE
IL u meragauubie. Memadanubie IpeacTaBASIOT cOO00i cBefieHusi 06 0ObeKTax, uc-
MOJIb3YEMBIX B MPOTpPaMMe, a TaKXKe CBeleHUs 0 caMoi cH6opke. OHH MO3BOJSAIOT
OpraHM30BaTh MEXbA3BIKOBOE B3aMMOJEHCTBHE, 00ecedynBaloT 6e30macHoCTs U 06-
JIETHAIOT paseepmviéarue NPUNONCeHull, TO eCTb YCTAHOBKY NPOrPaMM Ha KOMITBIOTEPbI
MOJIb30BaTeJIel.

! Ksur — 061acTh omepaTHBHOI NaMATH, NpefHa3HayYeHHas /s BPeMEHHOTO XpaHeHHs WH-
dopmaunu.
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MPUMEYHAHME

C6opka MOXET COCTOSITb U3 HECKOJIbKMX MOAYJIeil. B moboM ciyyae oHa npeacTaBisieT
coboii mporpaMmy, TOTOBYIO /It YCTAHOBKH M He TPeOYIOILYIO Al 3TOTO HU AOMOJHH-
TeAbHOH MH(pOPMALIMH, HH CJIOKHOM ToCcaenoBaTebHOCTH AeficTBuil. Kaxzpas cOopka
MMeeT YHHKaJbHOe UMS.

Bo Bpemsi pabotel nporpammal cpeaa CLR cieaut 3a TeM, 4TOObI BHIOJIHSIIUCD
TOJIBKO pa3pelleHHbIe OIepalliy, OCYLIECTBJSAET pacipelesieHie H OYUCTKY NMaMATH
¥ 0OpabaThiBaeT BOZHMKAIONIME OIIHMOKK. DTO MHOTOKPATHO MOBHIMIAET H€30MacHOCTD
M HaZIeXXHOCTh MPOTPaMM.

[Tnatpopma NET comepkut orpoMHuyio 6ubauomexy xaiaccos!, KOTOpbIE MOXHO HC-
TI0JIb30BaTh TP MporpaMMKupoBaHnu Ha aio6om sa3bike NET. Obmas cTpykrypa 6u6-
JHOTEKH INpuBeneHa Ha puc. 1.2. Bubanorexa umeeT HeCKoIbKO ypoBHeil. Ha camom
HUXKHEM HaXOMSTCS 6a308ble KAACCHL Cpedvbl, KOTOPHIE UCTIONB3YIOTCS IPU CO3LAaHHH
J060# MporpaMMBbl: KJIacchl BBOJa-BbIBOZA, 00pabOTKM CTPOK, yIpaBiaeHUs Oe3omnac-
HOCTBIO, Tpaduyeckoro MHTepdeiica MoJb30BaTENsI, XPAHEHUST JAHHBIX U TIP.

MHTepcbeuc nonk3oBarens

Be6 cepaucu f

e ——

Knaccu ,qnﬂ pa60n>| c ,anHbIMVl ] XML i3

4]
A Baaoable Knaccbi cpenbl

Oﬁmeﬂsbu(oaaﬂ cpefa BbINONHeHUs (CLR)

—— . - ———————————  — ——— —— ———

OnepaunoHHasa cucreMa

AnnapaTtHble CpeacTsa KoMrbloTepa

Puc. 1.2. Crpyktypa nnatdopmel .NET

Hapn 5TuM clioeM HaxoAWTCs HabOp KJIaccoB, MO3BOJAONLMIA paboTaTh ¢ 6a3aMu aaH-
HeiXx ¥ XML (¢ XML Bbl Mo3HaKOMHUTECh B TOCAeAHEH riaBe 3Toi KHUTH). Kiacch
CaMOT0 BEPXHETO YPOBHS MOAAEPKUBAIOT pa3pab0TKy paciipeieIeHHbIX IPUJIOXKEeHHH,
a Takxe BeO- 1 Windows-npusosxennii. [IporpaMMa MOXeT HMCHOIb30BaTh KJIACCHI
J1060T0 YPOBHSI.

[Toapo6roe uayyenue 6ubauorexu kiaccoB NET — Heobxomumas, Ho U Haubosee
TPyAOEMKas 3ajiaya MPOrpaMMKCTA NPH OCBOEHUH 3TO miatdopmbl. Bubanorexa

! MonsTue xnacca paccMaTpuBaetca B ceayionieM paszesie. [Ioka MOXHO CYHTATDb, YTO KJIACC
CJIYXKHUT AJIsl peaiu3aliui HEKOTOPBIX (PYyHKIUH.
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kinaccoB BMecTe ¢ CLR obpasyior xaprac (framework), To ectb 0cHOBY miatgopMsl
HasHauyeHnue ocTasbHbIX YacTed MiaaTGOPMBI MbI DAaCCMOTPHUM IO Mepe M3y4eHUS
MaTepuaJa.

NMPUMEYAHUE
TepMuH «IIpUIOXKEHHE» MOXKHO JIJIs1 HA4asIa BOCIIPUHUMATD KaK CHHOHUM CJIOBA «IIPOTrPaM-
Ma». Hanpumep, BMecTO (bpasnl «nporpamma, paboTtatonias noa ynpasjienneM Windowss,
roeopsat «Windows-npuioxeHnues WM IPOCTO <«IIPHI0XKEHHE>.

[Inatpopma NET paccuuTaHa Ha 00BEKTHO-OPHEHTHPOBAHHYIO TEXHOJIOTHIO CO3/a-
HMS TIPOrpaMM, MO3TOMY IIPEXIEe YeM HauMHaTh M3ydyeHue sizbika C#, HeoO6XomuMo
IIO3HAKOMUTBCSI C OCHOBHBIMH TIOHSITUSIMH OOBbEKTHO-OPHEHTHPOBAHHOIO MPOrpaM-
muposanus (OOII).

O60bLEKTHO-OPMEeHTUPOBaAHHOE
nporpamMmmMmpoBaHue

[Tpunnuner OOII mpoie Bcero NoHSITH Ha IpUMepe IPorpaMM MozeavpoBaHusi. B pe-
aJIbHOM MHPE KaXIbIH MpeJMET WM mpolecc 0b6iagaer HabOpoM CTaTHYECKHX U [IH-
HaMHMYECKMX XapaKTePHCTHUK, HHBIMH CJIOBAMHU, CBOMCTBaMH U NoBeneHHeM. [Togede-
Hue 0b6vexma 3aBUCUT OT €T0 COCMOSHUS U 8HewHUux 6030eticmeuii. Hanipumep, 00beKT
«aBTOMOOWJIb> HMKY/A He ToeleT, ecM B bake HeT OEH3MHA, a €CIU IOBEPHYTDH PYJIb,
HN3MEHUTCS TOJIOXKEHHE KOJIEC.

IMousiTve 06bEKTA B IPOrPaMMe COBIAAAET C OOBIIEHHBIM CMBICJIOM 3TOTO CJIOBA: 008-
exm npeoCcmasnsiemcs Kax COB0KYNHOCMb OAHHbLY, XAPAKMEPUSYIOUWUX €20 COCTMOSIHUE,
u pynxyuil ux o6pabomuu, Moderupyrouux e2o nosedenue. Boi30B GYHKIHH HA BBITIOJ-
HEHKe YaCTO Ha3bIBAIOT NOCLLIKOU co0buenus oobexTy!.

IIpu co3ganuu 06BEKTHO-OPHEHTHPOBAHHO [TPOrpaMMbl MpeaMeTHass 06J1acTh mpek-
CTaBJIsSIeTCSl B BHZIE€ COBOKYTIHOCTH 00beKTOB. BbImosiHeHHe TPOrpaMMbl COCTOUT B TOM,
4YTO 0ObEKTHI OOMEHUBAIOTCSI COOOIIEHUSIMU. JTO MO3BOJISIET UCIONb30BATh IPU MPO-
rPaMMMPOBAHMH MOHATHSA, OoJiee aleKBaTHO OTPaXKAIOIIUeE NPEAMETHYIO 00/IacTb.

IIpu nipeAcTaBeHHH peaJibHOTO 0OBEKTA C TIOMOIIIBIO IPOrPAMMHOI0 HEOOXOIMIMO Bblle-
JIMTh B TIEPBOM €r0 CYIHECTBEHHbIe 0COOeHHOCTH. VX CIMCOK 3aBHCHUT OT 1i€JIM MOAENIHU-
poBaHusA. Hanpumep, 00BEKT «KphiCa» C TOUKM 3peHHs OHOJIOra, H3YYalolero MUrpalii,
BeTepUHapa MJIM, CKajkeM, TToBapa OyZeT HMeTh COBEPIIEHHO pa3Hble XapaKTEPUCTHKH.
Brizesienyie CyeCTBEHHBIX C TOM WM MHOM TOYKH 3PEHHs CBOMCTB Ha3biBaeTCs abcm-
pazuposanuem. Takum 00pa3oM, NporpaMMHBIH 06BEKT — 3TO abCTPaKIMSL.

Ba)kHBIM CBOMCTBOM 00bEKTa SIBJISETCS ero 060cob1eHHOCTD. Jletanu pea3aliyu 06b-
€KTa, TO €CTb BHYTPEHHHE CTPYKTYPbI AaHHBIX U AJITOPUTMbI X 00PabOTKH, CKPHITHI

! HanpuMep, BbI30B (DYHKLIMY <TIOBEPHYTH PYJb» MHTEPIIPETHPYETCA KaK MOCHLIKA COOOIIEHHS
«aBTOMOOWJIb, IOBEPHH PYJIb!».
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OT I0JIb30BaTelNsl 00bEKTa U HEAOCTYIIHBI ISl HeNpeAHaMePeHHBIX u3MeHeHnil. OObeKT
MCIIOJIb3YETCs YEPe3 ero unmepgetic — COBOKYITHOCTD IPABHJI JOCTYIIA.

CkpeoiTHe NeTasnedl peaqu3allui HA3bIBAeTCsl UHKancyrayueld (OT CJIOBA «KaNCyJias).
Hudero c0XHOTO B 3TOM IOHATHM HET: Bellb M B OOBIYHOM JKU3HU MbI MMOJIb3yeMCsI
obbekTamu yepe3 ux uHTepdeichl. CKoIbKO HHPOPMAIUMHU MPUILIOCH ObI AEpXKaTh
B TOJIOBE, ecJii OBl /IJIsi IPOCMOTPa HOBOCTEH Ha/o OBLIO 3HATh YCTPOMCTBO TeJeBU3opal

Takum 06pa3oM, 0OBEKT SIBJASETCA «YEPHBIM SIMIMKOM», 3aMKHYTBIM 110 OTHOLIEHHIO
K BHEIIHEMY MHUPY. DTO NMO3BOJISIET MPEACTaBUTh IIPOTPaMMYy B YKPYITHEHHOM BHUIE —
Ha ypoBHe 00BEKTOB U MX B3aMMOCBsI3€ii, a CJie0BaTeIbHO, yNPaBasITh O0IbIIUM 00b-
eMoM MH(OPMALIMK M YCIIEUTHO OT/IAXKMBATh CJIOXKHBIE IIPOTPAMMBI.

CkazaHHOe MOXKHO c(hOpMYIHpOBaTh OOJIee KPAaTKO M CTPOTO: 00seKm — 3M0 UHKANCY-
UPOBAHHAS AOCMPAKYUS C YemKO OnpedeneHnbim unmepdheticom.

WHKancynsiuusi mo3BoJisieT MU3MEHUTh PeaiM3aluio o0bekTa 6e3 MoaudHKalud OCHOB-
HOM 4yaCTH IMPOTrpaMMbl, eciu ero uHtepderc octaics npexuum. [Ipocrora moaudu-
KallU} SIBJISIETCSI OYeHb BAXXKHBIM KPUTEPHEM KauecTBa IPOrpaMMBl, Beab JiloOO# mpo-
rpaMMHBIH IPOAYKT B TeYeHHe CBOErO KM3HEHHOrO LMK/IA NpPeTepIeBaeT MHOXKECTBO
M3MEHEHUU U JOTOJHEHUH.

KpoMme TOro, MHKANCYJISIHS MO3BOJISIET HCNIOIb30BaTh OOBEKT B APYIOM OKPYKEHUU
¥ OBITh YBEPEHHDBIM, YTO OH He HUCIIOPTUT He NPHHALJIEXAIHE eMy 00JIacTH MaMsTH,
a TaKXe CO31aBaTh OMOIMOTEKH OOBEKTOB IJI IPMMEHEHHST BO MHOTHX ITPOTPaMMax.

Kaxxaplii ros B MUpe IHIIeTCs] OTPOMHOE KOJIMYEeCTBO HOBBIX IIPOTPaMM, M BaXKHelilee
3HaYeHHe NPUOOPETAET BO3MOXKHOCTh MHOTOKPATHOTO MCII0JIb30BaHus kona. [Ipeumy-
1eCTBO 0O0BEKTHO-OPHEHTHPOBAHHOTO NMPOTPAMMMPOBAHUSI COCTOMT B TOM, 4YTO JIJIsi
06bEKTa MOXXHO OTIPEEIUTh HACAEAHNKOB, KOPPEKTUPYIOIUX HJIH JOIOJJHSIONIHX
ero nosezeHue. [Ipy 3TOM HET HEOOXOAMMOCTH HE TOJIBKO IMOBTOPATb UCXOAHBIN KOX
POAUTENBCKOrO 00bEKTa, HO aXKe UMETh K HEMY HOCTYIL

Hacnedosanue ssnsiercs mouseiiuum nactpyMentoM OOII 1 npuMeHsieTcs IS CJie-
AYIOIIMX B3aMMOCBS3aHHBIX LIeJICH:

0 MCKIIOYEeHUS] U3 MPOrPaMMbl MIOBTOPSIOMIMXCS (PparMEHTOB KOIa;
QO ynpoueHHsi MOAMMUKAUYU NPOrPaMMBI;
O ynpomeHus CO3JaHUS HOBBIX MPOTrPaMM Ha OCHOBE CYLOECTBYIOUIUX.

KpoMe Toro, ToJpko 6s1arogapsi HacJIeA0BaAHHIO MTOSIBJISIETCS BO3MOXXHOCTD MCIIOJIB30-
BaTb 0OBEKTHI, HCXOAHBIN KO/l KOTOPHIX HEAOCTYIIEH, HO B KOTOpbie TPeOyeTCs BHECTH
U3MEHEHHSI.

HacnenoBanue nosBoisiet co3aBaTh uepapxuu 06sexmos. Viepapxus mnpeacTaBiisieTcs
B BUJIE ZIEPEBA, B KOTOPOM Goiee 001iie 0O0BEKThI PaciioaraTcsa 6mke K KOpHIo, a 60-
Jlee CIieMATM3NPOBaHHbIE — HA BETBSIX U JUCThsX. HaciiezoBanue oberdaer UCIob-
3oBaHMe 6MOIMOTEK OOBEKTOB, TIOCKOJBKY IMPOrPaMMHUCT MOJXKET B3SITh 33 OCHOBY 0ObEK-
Thl, pa3paboTaHHble KEM-TO APYTUM, U CO3/IaTh HACJIEAHUKOB C TpeOyeMbIMH CBOMCTBAMM.

O61bekT, Ha OCHOBaHHH KOTOPOIO CTPOUTCS HOBBIH OOBEKT, HA3BIBAETCS POCUMENbCKUM
00BEKTOM, 0OBEKTOM-NPEAKOM, OA30BBIM KJIACCOM, MJIM CYTEPKJIACCOM, a YHAC/IEA0-
BaHHbII OT HETO OOBEKT — NOMOMKOM, NOAKJIACCOM, HJIH NPOU3BOAHBIM KJIaCCOM.
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OOII no3BosseT mMcaTh rTUOKKE, paciIupsieMbie U YUTabesbHbIE TporpaMMsl. Bo MHO-
roM aTo obecneynBaeTcs Giaarogapsi noauUMOpdu3My, NOJ KOTOPEIM IIOHMMAETCS BO3-
MOXXHOCTb BO BpPeMsI BBITIOJIHEHUS IPOrPaMMBbl € TIOMOIIbIO OJHOTO U TOTO K€ UMEHHU
BBIIIOJIHATh pa3Hbie AeHCTBUS WK obpalaThcsl K 00BbeKTaM pa3Horo Thmna. Yaue Bce-
TO MOHSATHE NOJTMMOP(GU3Ma CBA3BIBAIOT C MEXaHN3MOM BHUPTYAJIbHbIX METOJOB, KOTO-
PBIii MBI PAaCCMOTPUM B TrjaBe 8.

IMoasoas utor ckazaHHOMYy, chopmyaupyio docmourcmea QOII
O MCIoJab30BaHKE IIPH MPOTPAMMHUPOBAHMHM MTOHSTHIH, 6/IM3KKX K IIpeIMETHOMH 06/1acTH;

0 BO3MOXHOCTb YCIENIHO YIPaB/sATh OOIbLIMMU O06BeEMaMK MCXOMHOTO Koaa biiaro-
Aapsi HHKAICYJISILUH, TO €CTh CKPBITHIO JAeTajieil peasu3anny o6beKTOB U YIIpolile-
HUIO CTPYKTYPhI IPOrPaMMBlI;

O BO3MOXHOCTh MHOTOKPATHOIO MCIIOJIb30BaHUS KOJA 3a CYET HaC/NeAOBaHUs;

O cpaBHUTEJBHO MPOCTask BO3MOXHOCTh MOANU(MUKALIMY MPOTPaMM;

0 BO3MOKHOCTH CO3/IaHHSI ¥ UCTOJIb30BaHUS OUOIMOTEK OOBEKTOB.

ITH TIPEMMYIECTBA OCOOEHHO SIBHO MPOSBJISIIOTCS MPU Pa3pabOTKe PorpamMM OOJIbLIOTO
obbeMa M KjaccoB mporpamM. OHAKO HUYTO HE AAETCS NApPOM: cO3laHue 0OBEKTHO-
OPUEHTHPOBAaHHOM TIPOrPaMMBI [IPEACTaBAsieT CO00M BecbMa HENpOCTYIO 3a4avy, 1MO0-
CKOJIbKY TpebyeT pa3paboTKu uepapxuu 00BEKTOB, a IJIOXO CITIPOEKTUPOBAHHAS Hepap-
XHsI MOXKET CBECTH K HYJIIO BCe NPEMMYINECTBA 0O6bEeKTHO-OPUEHTHPOBAHHOIO TTOIX0AA.

Kpowme toro, unen OOII He npocThl /isi NOHUMAaHUS U B 0COOEHHOCTH JJIS IPaKTHYe-
ckoro npuMeHeHuss. UToOs1 3¢GEeKTHBHO UCNOIB30BATh FOTOBBIE OOBEKTH M3 OUO-
JIMOTEK, HEOOXOAUMO OCBOMTH GOJBIION 06BEM AOCTATOUHO CIOXHON HH(DOPMAIMK.
Herpamothoe ke npumenenre OOII cnoco6HO TPUBECTH K CO3JAHUIO U3MHLIHE CIIOX-
HBIX TPOrpaMM, KOTOpbie HEBO3MOXXHO OTJIaXKUBaTh ¥ YCOBEPLIEHCTBOBATD.

Knacchbi

Jlns npeacraBnenust 06bekToB B s3bikax C#, Java, C++, Delphi u T. . ucnons3yercst
NIOHSITHE KAACC, AaHAJIOTMYHOE OOBIIEHHOMY CMBICJIY 3TOTO CJIOBa B KOHTEKCTE <«KJIacC
YWIEHUCTOHOTMX», «KJIaCC MJIEKOMMTAIONIMX>, «KJacc 3a1auy» u T. . Kiacc siBasiercs
00600mEHHBIM MTOHSTHEM, OIPEAEIAIONINM XapaKTEPUCTUKH U NOBEEHHE HEKOTOPOTO
MHOJXXECTBa KOHKPETHBIX OOBEKTOB 3TOTO KJIACCa, HA3bIBAEMBIX IKIEMNIAPAMU KAACCA.

«Knaccuueckuii» Kiacc COAEPXUT danHbie, 3aal0lIHe CBOMCTBa 0OBEKTOB KJacca,
U QynKxyuu, ONIpeeIONMe UX TToBeaeHue. B mociieHee BpeMs B Kjiacc YacTo A00aBiis-
€TCS1 TPEThsI COCTABJISAIOIIAsT — COObImusl, Ha KOTOpPbie MOXeT pearupoBaTh 0OBbeKT Kiiacca'.

Bce xnacco1 6ubanoreku NET, a Takxke Bce KJIacChl, KOTOpbie CO3KAET NPOTPAaMMUCT
B cpezie .NET, umeior omHoro obiero npezka — kiacc object ¥ opraHu30BaHbl B eIUHYIO
HepapXuyecKyio CTPYKTypy. BHYTpH Hee KJIacChl JIOTMYECKH CTPYNIHMPOBAHBI B TaK
Ha3blBaeMbl€ MpPOCMPAHCMEa UMeH, KOTOpbIe CJHYXaT AJIS YyNOpSAAOYMBAHUS MMeH

! Dr0 onpasaaHo 1S KIACCOB, HCMOMB3YIOUMXCS B IIPOrPaMMaX, ITIOCTPOEHHBIX Ha OCHOBE CO-
ObITHIHO-YTIPABISIEMOI MOJEJIH, HAIIPUMEP, NPH TIporpaMMHpoBanuy s Windows.
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KJIaCCOB U NpeAOTBpallleHUs1 KOH(QJIUKTOB UMEH: B Pa3HbIX POCTPAaHCTBaX UMeHa MO-
TyT coBmajaTh. [IpocTpaHCTBa KMEH MOTYT ObITh BJIOXEHHBIMH, X Hes] aHAJOTHYHA
3HAKOMOI BaM HepapXH4eCcKOl CTPYKTYpe KaTaJIoTOB Ha KOMIIbIOTEPE,

Jlio6as mporpamma, co3gaBaeMast B NET, ucnosnb3yeT mpocTpaHCTBO MMeH System. B HeM
OIpeziesieHbl KJIacChl, KOTOpbie obecreynBaioT 6a30ByI0 (PyHKIIMOHANIBHOCTD, HAMPH-
Mep, NOAJAEPKUBAIOT BBITIOJTHEHHE MaTeMaTHYECKUX OIlepaliuii, yIipaB/ieHHEe ITaMsIThiO
Y BBOJ-BBIBO/L.

OO6bIYHO B OZHO TMPOCTPAHCTBO MMEH OObENUHSIOT B3aUMOCBsI3aHHbIe Kiacchl. Hanpu-
Mep, IPOCTPAHCTBO System.Net cOAEpPXHUT KaacChl, OTHOCSLIUECS K Iepejaye JaHHbIX
no cety, System.Windows.Forms — asemeHTHl rpadpuueckoro uHtepdenca nojab3oBaTe-
7141, Takye KakK (popMbl, KHONKH U T. A. VIMs KaXXI0ro npocTpaHCTBa UMEH IIPENCTaBJIsI-
eT cob0il HeEINMMYIO CYLIHOCTb, OJHO3HAYHO €r0 ONpEAEISIOULYIO.

[Tocneznnee, 0 yeM HEOOXOAMMO MOTOBOPHUTD, IPEX/Ae YeM Ha4yaTh IOCJEA0BATEIbHOE
u3yyenue si3bika C#, — cpena paspaborku Visual Studio.NET.

Cpepna Visual Studio.NET

Cpena paspabortku Visual Studio.NET npenocraBisieT MOlHble H yIOOHBIE CPEACTBA
HaIIMCAHUsI, KOPPEKTUPOBKH, KOMITMJISILIMK, OTJIAAKHU M 3aIlyCKa MPHIOKEHHH, UCIIOIb-
3ytomux .NET-coBmectumsre sizpiku. Koprniopanust Microsoft Bxiounna B miatgop-
My cpencTBa pa3paboTku a1s yeThipex s3bikoB: C#, VBINET, C++ u J#.

[Inatdpopma .NET siBnsteTcst OTKPBITOM Cpefoit. ITO 3HAYUT, YTO KOMITHJISITOPBI JAJIS
Hee MOTYT TOCTaBJSATbCS M CTOPOHHMMHM paspaboruukamu. K HacTosemMy BpeMeHH
paspaboTansl gecatkn komnuiasTtopos ans NET, nanpumep, Ada, COBOL, Delphi,
Eiffel, Fortran, Lisp, Oberon, Perl u Python.

Bce .NET-coBMecTHMBIE SI3BIKH AOJKHBI OTBEYATh TPeOOBaHUAM 00W4eA3bIK08OU Ccne-
yugurxayuu (Common Language Specification, CLS), B koTopoit onucsiBaercss Habop
o6UIMX AJIs1 BCEX SI3bIKOB XapaKTEPUCTHK. DTO TMO3BOJISET MCIIOAb30BaTh A/ paspa-
GOTKM TIPUJIOKEHHUST HECKOJIBKO AI3BIKOB IIPOrPaMMHPOBAHKS U BECTH ITOJTHOLIEHHYIO
Me>XXbA3BIKOBYIO OT/IaAKy. Bce nporpaMMel HE3aBUCHUMO OT SI3bIKa MCITOJIB3YIOT OAHH U
Te e 6a3oBhie knaccel 6ubmuorexu NET.

IIpunoxeHue B npouecce pa3paboTKH Ha3biBaeTcs npoexmom. IIpoekT obbeanHseT

BCE HEOOXOAMMOE ISl CO3MaHUS TIPUIOKEHUS: (ailyibl, MAanKH, CCBIKK M IpOYHe pe-

cypcnl. Cpeza Visual Studio. NET no3BosisieT co3maBaTh IMPOEKTH Pa3JNYHbBIX THUIIOB,

HanpUMep:

Q Windows-npunoxenue ucnonb3yeT aneMeHThl uHTepdeiica Windows, Bkiodast
¢opMbl, KHOIIKH, (JIXXKH U TIP.;

Q xoHCOBLHOE NPUNOICEHUE BRITIOJHSET BBIBOI «Ha KOHCOJIb», TO €CTh B OKHO KOMaH/-
HOTO TMPOIIECCOPa;

Q 6ubruomexa xaaccos ob6beIMHSIET KJIACCHI, KOTOPbie TPeAHA3HAYEHbBI JIsSI UCIIOJb-
30BaHMs B APYTUX NPUIOXKEHUSX;
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Q 8e6-npunoicenue — 3TO NPHUJIOKEHHE, JOCTYI K KOTOPOMY BBITIOJIHSIETCS 4Yepe3
Opaysep (Hampumep, Internet Explorer) u xotopoe no 3ampocy ¢opmupyer Beb-
CTPaHMIly U OTIIPaBJisieT ee KJIUEHTY II0 CETH;

Q 6e6-cepsuc — KOMIIOHEHT, METOABI KOTOPOTO MOTYT BBI3bIBAaThCS Yepe3 VIHTepHET.

HeckoJIbKO TTPOEKTOB MOXHO 00beIMHUTD B pewenue (solution). ITo oberyaer co-
BMECTHYIO pa3paboTKy IMPOEKTOB.

KoHCOJibHbIE NPUIIOXEeHUS

Cpena Visual Studio.NET pa6otaer na niardpopme Windows u opueHTHpOBaHa Ha CO3-
nanve Windows- u BeO-TIpHJIOKEHH, OJHAKO Pa3pabOTYMKH TIPeLyCMOTpenn paboTy
¥ C KOHCOJIbHBIMM MPUIOXKEeHUsIMU. [Ipy 3amycke KOHCOJIbHOTO MPUJIOKEHHUS OIepaliy-
OHHAsl CHCTEMa CO3/aeT TAK HA3BIBAEMOE KOHCObHOE OKHO, YEPE3 KOTOPOE UAET BECH
BBO/I-BBIBOJI TIPOrpaMMbl. BHellHe 3T0 HarnloMuHaeT paboTy B ONEPALMOHHON CHCTEME
B PEXXUME KOMAHOHOU CMpoKU, KOTa BBO-BbIBO NTPEACTAB/SAET COO0i MOTOK CHMBOJIOB.

KoHcoJibHbIE IPUIIOKEHUST HAWJIYYIIM 06pa30M MOAXOANAT AJIS M3YYEHUST SA3bIKA, TaK
KaK B HUX HE WCIOJb3yeTCd MHOXECTBO CTaHAAPTHBIX OOBEKTOB, HEOOXOAUMBIX /IS
co3nanus rpacuyeckoro uHrepdeiica. B nepsoit yactu kypca Mbl GyzaeM co3maBath
TOJIbKO KOHCOJIbHBIE TIPUJIOXKEHHSI, YTOOBI COCPENOTOUYNUTh BHHUMaHHe Ha 6a30BbIX
cBoicTBax a3bika C#. B cienyiomem pasziesie pacCMOTPEHBI CaMble IIPOCTBIE ACHCTBUS
B Cp€Jie: CO3/IaHuUE U 3aIlyCK Ha BBIIOJHEHME KOHCOJILHOrO nipuiioxenus Ha C#. Bosee
HOJIHBIE CBeieHus1, Heobxoaumbie 1iid paboTsl B Visual Studio.NET, MOXHO ITOIy4HuTh
M3 ZOKyMeHTauuu unu kHur [8], [16].

NMPUMEYAHUE

Bo/IbIIMHCTBO IPUMEDOB, IPUBEAEHHBIX B KHUTE, WLTIOCTPUPYIOT 6a30Bble BO3MOXKHO-
ctu C# u paspabaThiBajiuCh B MHTErPUPOBaHHOM cpene Bepcuu 7.1 (6ubamoreka NET
Framework 1.1), oaHako Bul MoxeTe pabotaTs ¥ B 60/1ee HOBuIX Bepcusix. [IporpaMmel, Ko-
TOpbIE KCIIO/Ib3YIOT HOBhIE CPE/ICTBA A3bIKa, MOSIBUBLUKeECs B cneunduxauuu Bepcuu 2.0,
nposepsnuch B Visual C# 2005 Express Edition (6ubanorexa NET Framework 2.0).

Co3paHue npoexrta. OCHOBHbIE OKHa cpeabl

Ins coagaHus npoekTa caeayet mocse 3anycka Visual Studio.NET! B rnaBHOM Me-
HIO BoiOpaTh KoMaHAy File » New » Project.... B ieBoif yacTH OTKpHIBIIErOCS AUAJIO-
rOBOTO OKHa HY>KHO BbIOpaTh IyHKT Visual C# Projects, B mpaBoii — nmyHKT Console
Application. B mosie Name M0>XXHO BB€CTH UM$ IIPOEKTA, a B I1osie Location — MecTo ero
COXpaHeHUs Ha AMCKe, €CJIH 33/laHHbIe 110 YMOJTYaHUIO 3HAYEHHsI BaC He yCTpauBaloT.
[Tocne memuka Ha kHONKe OK cpena cO3ZacT penieHHWe U MPOEKT C yKa3aHHBbIM MMe-
HeM. IIpuMepHbIil BUA 3KpaHa npuBezeH Ha puc. 1.3.

B BepxHeii yacTu 3KpaHa pacnoJiaraeTcs zrasHoe menio (¢ pasnenamu File, Edit, View
U T. 1.) ¥ naneau uncmpymenmos (toolbars). Ilanesneit KHHCTPYMEHTOB B Cpe/le BEIUKOE
MHO>XeCTBO, ¥ eCJIi BKIIOYMTD UX Bee (View P Toolbars...), OHM 3alIMyT NIOJIOBHHY 3KpaHa.

! one3Ho cosmarhb A5 3TOTO SAPJLIK Ha paboyeM CTOJIe WM Ha TIaHeTH GLICTPOro 3amycka.
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Puc. 1.3. lNpumepHbii BMA 3kpaHa Nocie CO3aHus NPOEKTa KOHCObHOIO NPUNOXEHUS

B Bepxweit s1eBoii yacTU 3KpaHa PacIoONIAaraeTcsi O0KHO ynpae/ienust npoekmom Solution Ex-
plorer (ecii OHO He 0T06pax<aercs{, CJIelyeT BOCIOJIb30BaThCsi KOMaHAoN View » Solution
Explorer r;1aBHOTO MeHIO). B okHe nepeuuncyieHbI Bce pecypcChl, BXOJSINHE B IIPOEKT: CChLI-
K Ha 6ubsmotexy (System, System.Data, System.XML), daiin sspibika (App.ico), daiin
C UCXOAHBIM TeKCTOM Kitacca (Class1.cs) 1 uHgopmaius o cbopke! (Assemblyinfo.cs).

B 3TOM ke OKHe MOXHO YBUZAETh U APYTyI0 MHGOPMALIHIO, €CJIU IePeiTH Ha BKIAJKY
Class View, pJIbI4OK KOTOPOH HaXOAWUTCA B HYXKHeH 4acTH okHAa. Ha Bxuiaske Class View
NPeACTaBJIEH CIIMCOK BCEX KJIACCOB, BXOAANIMX B IIPUIOXKEHHE, UX 3JIEMEHTOB U ITPE/IKOB.

NPUMEYAHMUE

HebesbinTepecHo 1momo6ONBITCTBOBaTh, Kakue (ailisl cosgana cpeaa AJsi MOMNEPKKH
npoekrta. C noMousio nmpoBoaHuka Windows MOXXHO yBHZAETh, YTO Ha 33JIaHHOM JHCKE
NOSBUJACH NalKa ¢ YKa3aHHbIM UMEHEM, COJleprKalliasi HECKOJIbKO ApYyrux ¢(paioB U BJIO-
XeHHbIX nanok. Cpeau HUX — ¢aily npoekTa (¢ paclIMpeHHeM CSProj), ¢aitn peleHus
(c pacompennem sIn) u ¢aiin ¢ koaoM kiacca (Class1.cs).

B HMXHell 1eBOH 4acTH 3KpaHa PacmoyIOKeHO 0KHO c8oticme Properties (eCu OKHa He
BHIHO, BOCIIOJIb3YHTECh KOMaH/10M View » Properties riiaBHOro MeHio). B okHe CBOHCTB

! Kak rosopusioch B npeapiayIieM paszesie, cGopKa SIBISETCS Pe3y/IbTaToM PaGOThi KOMITHIISITO-
Pa ¥ CONEPXHT KOJ Ha MPOMEXYTOUYHOM $SI3bIKEe U METaJaHHHIE,
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oTtobpaXkcaloTCsl BaKHEMIIME XapaKTEPUCTUKU BbIZIeJIEHHOTO dieMeHTa. Hanpumep,
4TOOBI U3BMEHUTD UMsI (aiisia, B KOTOPOM XpaHUTCs kjaacc C1assl, HaZo BHIAETUTD 3TOT
(aiin B OKHe ynpaBieHUs1 IPOEKTOM U 33JjaTh B OKHE CBOMCTB HOBOE 3HayeHue CBOM-
crBa FileName (BBOJ 3aKkaHYHBaeTCs Ha)kaTUeM KJaBullM Enter).

OcHOBHOE NPOCTPAHCTBO 9KPpaHa 3aHUMAET OKHO pedaxmopa, B KOTOPOM PacIioaraer-
Cs1 TEKCT IPOTPaMMBbl, CO3/IaHHBIM CPeNOi aBTOMaTHYeCKH. TeKCT mpeacTaBseT coboii
KapKac, B KOTOPbIi IPOrPaMMUCT H00aBJsieT KO/ N0 Mepe HEOOXOAMMOCTH.

Kitouesbie (3ape3epBupoBaHibie) cI0Ba' 0TOOpaXkalOTCS CMHUM I[BETOM, KOMMEHTa-
pUM? Pa3JIUYHBIX TUIIOB — CEPbIM M TEMHO-3€JIeHbIM, OCTATbHOU TEKCT — YE€PHBIM.
ClieBa OT TEKCTa HaXOMATCS CUMBOJIbL CIMPYKMypsbl: MEJKHYB Ha JI060M KBaJpaTHke
C MHHYCOM, MOXHO CKPBITh COOTBETCTBYIOLIMIT 6yioK Koxa. IIpu atoM MuHyc npeBpa-
aeTCsA B IUIIOC, IEJKHYB Ha KOTOPOM, MOXHO OMSITh BbIBECTH OJIOK Ha 3KpaH. ITO
CPeACTBO XOPOUIO BU3YaJIbHO CTPYKTYPUPYET KOA U I03BOJIsAeT C(POKYCUPOBATh BHU-
MaHHe Ha HY>KHbIX )parMeHTax.

3aroroBka KOHCOJIbHOW NpPoOrpamMmbl

PaccMoTpuM KaXKIy10 CTPOKY 3aroTOBKM Iporpammbl (suctuHr 1.1). He merraittecs cpa-
3y NOHATH aOCOTIOTHO BCe, YTO B Hell HanucaHo. [Toka 4To Bama ueab — U3y4YUTh IPHUH-
1Bl paboThl B 0060JI0YKeE, a JOCKOHAJIBHO pa3bupaTbCcs B IporpaMMe Mbl OyzieM MO3Xe.

Jinctuur 1.1, 3arotoska KOHCONBHOW NPOrPaMMbi
using System;

namespace ConsoleApplicationl
{
/// <summary>
/// Summary description for Classl.
/1] </summary>
class Classl
{
/// <summary>
/// The main entry point for the application.
/// </summary>
[STAThread]
static void Main(string[] args)
{
//
// TODO: Add code to start application here
/!

! KntoueBble cioBa — 3TO CJI0BA, UMEIOIIHeE CTIENHATbHOE 3HaYeH e /IS KOMITHASTOpa. VX Mos-
HO UCIIOJIb30BaTh TOJIBKO B TOM CMbICJie, B KOTOPOM OHU OIPE/Ie/IeHbI.

? KoMMeHTapyy MpeIHA3HAuYeHbl [l IIPOrPaMMHUCTA M TI03BOJISIIOT 06€CTIeYuTh OKYMEHTHPO-
BaHUe IIPOTPaMMBIL.
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JupektuBa using System pa3spemniaeT MCIOJb30BaTh UMEHA CTAHJAPTHBIX KJIACCOB M3
NPOCTPAHCTBAa UMeH System HemocpeacTBeHHO (0e3 yka3aHHSI HMEHHM IPOCTPAHCTBA).

Kiio4ueBoe c10BO namespace co3aaer AJs MPOEKTa COOCTBEHHOE IMPOCTPAHCTBO MMEH,
HasBaHHoe 1Mo yMo r4anuio ConsoleApplicationl. 3To caesraHo AJis TOro, YTOOBI MOMKHO
OBLJIO 1aBaTh MPOrPaMMHbBIM 00bEKTaM MMEHa, He 3a60TACh O TOM, YTO OHM MOTYT COB-
11acTb ¢ UMEHaMU B JIPYTHX NPOCTPAHCTBaX UMEH.

CTpokH, HAYMHAIOIIHKECA C ABYX WJIM TPEX KOCBIX Y€PT, SIBISAIOTCS KOMMEHTAPUSIMU
¥ TIpe[IHa3HAY€eHbI IJIS1 AOKYMEHTHPOBaHUS TEKCTa TIPOrPaMMBI.

C# — 00BeKTHO-OpHEHTHPOBAHHEBIN A3BIK, [IO3TOMY HAMMMCAHHAS HA HEM Iporpamma
npeacTasJsieT cob0oil COBOKYNHOCTh B3aHMOAEHCTBYIOIUX MeXIy coOOi KJIaccoB.
B Hamieii 3aroTOBKe TPOrpaMMBbl BCETO OAUH KJacc, KOTOPOMY MO YMOJYAHUIO 33/{aHO
ums Classl. Onucanue xnacca HAYNHAETCS C KJIIOYEBOTO CJIOBA €1ass, 3a KOTOPBIM cJie-
IYIOT ero UMsi U fajiee B (DUTYPHBIX CKOOKaxX — CIIHMCOK 3JIeMEHTOB KJacca (ero JaH-
HBIX U (DYHKIMH, Ha3bIBaeMbIX TaKXXe METOJaMu).

BHUMAHUE

DurypHbie CKOOKY SBJISIIOTCA BaXKHBIM 3JIEMEHTOM CHHTaKcuca. Kaxxaoit oTkpriBaromei
CkoOKe COOTBETCTBYeT CBOS 3aKPHIBAIOIIAsA, KOTOpasi OOBIMHO PAaCIoJaraeTcsi HUXe 10
TEKCTY C TEM K€ OTCTYIIOM. DTH CKOOKY OTPaHHYMBAIOT 670K, BHYTPH KOTOPOIO MOTYT
pacmoznaraThcs Apyrue 6JI0KM, BIOXKEHHbIE B HEro, Kak MaTpeliku. Biok Moxer npume-
HATBCS B JIIOOOM MecTe, Tie AOMyCKaeTCsA OTAeNbHRIN OnepaTop.

B nanHHOM ciyyae BHYTPH KJIacca TOJIbKO OAMH 3/1eMeHT — MeTtoxn Main. Kaxzoe mpu-
JIO’KEHHE TOJKHO COlePXKaTh METOA Main — ¢ Hero HaYMHAETCs! BBINIOJHEHHE IIPOrpaM-
Mbl. Bce MeToab! ONMCEIBAIOTCA 110 €AHHBIM IIPaBUJIAM.

Ynpowennvili cunmaxcuc memooa:
[ cneunduxaropsi ] Tun wMa_Metopa ( [ napametpel ] )

Teno MeToAa: AEeHCTBMA, BLINONHAGMLIE METOAOM

}

BHUMAHUE

s onucanus s3bIKa MPOrpaMMHPOBAHMS B ZOKYMEHTALIMM YaCTO MCII0JIb3YeTCsi HEKOTO-
phiit opMabHbIK MeTas3hIK, HanpuMep, popMysil Bakyca—Haypa uam cuHTakcuyeckue
AuarpamMMel. JLJ1s HarJIsIAHOCTH M MPOCTOTRI M3JI0XKEHMSA B 3TOM KHUIE MCIO/Ib3YeTCsl LIMPO-
KO pacrpocTpaHeHHbl! HeopMaIbHBL CIIOCO6 ONMUCaHM, KOTAA HeoOs3aTe IbHbIE YaCTH
CHHTAKCHYECKHX KOHCTPYKLMIA 3aK/TIOYAIOTCS B KBaZpaTHhIE CKOOKH, TEKCT, KOTOPhIi Heob-
XOAMMO 3aMEHUTb KOHKPETHBIM 3HAYEHHEM, MTUILETCH O-PYCCKH, @ BOSMOXXHOCTH BhI6O-
Pa OJIHOro M3 HECKOJIbKMX 3/IeMEeHTOB 0003HaYaeTcs BEpTHKaIbHOM yepToit, HanmpuMep:

[ void | int ] uma_metopa():

JTa 3aIHCh 03HAYAET, YTO BMECTO KOHCTPYKIIMH UMA_METOAd HeOOXOAUMO yKa3aTh KOH-
KpeTHOe MM B COOTBETCTBHH C IIPAaBUJIAMH A3bIKA, a Iepell HUM MOXKET HaXOAUThCA JIHO0
caoBo vVoid, 6o caoBo int, m6o Hudero. CHMBOJ OAYEPKUBAHUS UCIIONb3YETCS JJISI
CBSI3U CJIOB BMecTO npobesia, MOKa3biBasi, YTO HA 3TOM MECTe JOJDKEH CTOSITh OJIMH CHH-
TaKCHYECKHH 3/IeMeHT, a He ABa. B Tex ciyyasx, koria KBajpaTHble CKOOKH SBJASIOTCS
3JIEMEHTOM CHHTAKCHCa, 3TO OroBapuBaercs 0cobo. '
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Takum o6pasoM, m060it METOA AO/KEH MUMETh MuUnN, UM U Men0, OCTAIbHbIE YacTH
OIMCAHHS SIBJISIIOTCS HeoOs13aTeIbHBIMHU, IO3TOMY MBI MX N0KA IPOMIHOpHpYyeM. Mero-
Il MOAPOOHO paccMaTpuBalOTCsA B pasaene «<Mertoxsr» (cM. c. 106).

NPUMEHAHUE

Hapsiny ¢ NOHATHEM «METOA» YacCTO MCHOJIb3YETCS Apyroe — (pyHKUUs-YIEeH Kjacca.
Meroj AB/ISi€TCS YaCTHRIM CIIydaeM @yHKkyuu — 3aKOHYEHHOTO ¢parMeHTa KOAa, KOTO-
PbIif MOXHO BbI3BaTh MO MMeHH. [lajiee B KHMre MCIONB3YIOTCA 00a 3TH MOHATHS.

Cpena 3a60TIMBO MOMECTHJIA BHYTPh MeTOAa Main KOMMEHTapHii:
// TODO: Add code to start application here

IT1o o3HauaeT: «/[06aBbTe CIOAa KOJ, BHINOJHSIEMBIH NPU 3aMyCKe MPUIOXKEHUS>.
ITocrenyeM coBeTy u 106aBHUM MOCJIE CTPOK KOMMEHTapusi (HO He B TO# Xe CTpoke!)
CTPOKY

Console.WriteLine("Yp-pa! 3ap-pabotano! (c) Kot MatpockuH"):

3necs Console — 370 UMsI CTAaHAAPTHOIO KJjlacca M3 mpocTpaHcTBa mMmeH System. Ero
MeTox Writeline BHIBOAMT Ha 3KpaH 3aJlaHHBIA B KaBRIYKaX TeKCT. Kak Buaure, A
obpalleHtss K METOAY KJIAacCa MCIOJIb3YETCA KOHCTPYKUMSA

MHA_KnacCa.WNA_MeToaa

Ecnu BH He ciesiaiu omuOKy B TIEPBOM K€ CJIOBe, TO Cpa3y ITOCJIe BBOJIA C KJIaBHATY-
PHI CcJIeloM 3a cI0BOM Console CHMMBOJIA TOYKHU Cpejia BRIBEAET MOACKA3KY, COAepxKa-
I[YIO CITMCOK BCeX AOCTYIHHIX 3JIeMEHTOB Kiacca Console. Boibop HyxxHOro mmeHu
BBIMIOJIHSAETCSI JTMO0 MBILIBIO, THO0 KJIaBUIIAMM YNIPaBIeHUS KypCOPOM, OO BBOAOM
ORHOTO MJIM HECKOJIbBKMX HAayaJbHbIX CHMBOJIOB MMeHHM. [Ipu Ha)kaThu kiaBuuy Enter
BRIOpaHHOE MM$1 NOSIBJISIETCA B TEKCTE IMPOrPaMMBI.

COBET
He npexebperaiitTe BO3MOXHOCTHIO aBTOMAaTHYECKOTO BBOZIa — 3TO yOepexkKeT Bac OT ore-
YaTOK M COKOHOMMT BpeMs. Eciu Mmoackaska He NOSBJASAETCHA, 3TO CBUAETENbCTBYET 06
omnbke B UMEHM WK B MECTE PACIIOJIOKEHHS B IPOrpaMMe BBOAMMOTO TEKCTa.

ITporpaMma moJkHa npuo6pecTy BUZ, NpUBeAEHHbII B sucTHHTe 1.2 (&1 TOoro 4To6hH
BBl MOTJIM COCPEOTOYMTHLCS Ha CTPYKType POrpaMMBl, U3 Hee yOpaHEI Bce KOMMEHTa-
pDHMM M pyrue IOKa JMUIHHME A Hac Aetanu). Huuero yxacHOro B 3TOM JHMCTHHTIe
HeT, He IpaBja Jn?

O6paTtuTe BHUMaHH1e Ha TO, YTO IMIOCJIe BHECEHUS H3MEHEHHMI 0KOJI0O MMeHHM (haiiia Ha
sIpJIBIYKe B BEPXHEH YaCTH OKHa peaKTopa MOSIBUJICS CMMBOJI ¥ — 3TO O3HAYaeT, YTo
TEKCT, COXPaHEHHLI! Ha JMCKe, M TEKCT, IPeACTaBJeHHBH B OKHe peJaKTopa, He
coBnazaior. /{15 coxpaneHus ¢aiisia Bocnob3yirech KoMaHAoit File P Save riaaBHOro
MEHIO WJTH KHOIIKOHM Save Ha NaHeJy MHCTPYMEHTOB (TEKCTOBBIH KypCcOp AOJKEH NpU
3TOM HaXOAUTHCA B OKHE peaakTopa). Brnpouem, npu 3anmycke nporpaMMbl cpejia co-
XPaHHUT UCXO/THBIA TEKCT CAMOCTOSTEJIBHO.
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NucTuur 1.2. Mepeas nporpamma Ha C#

using System;
namespace ConsoleApplicationl

class Classl

{
static void Main()
{
Console.WriteLine( "Yp-pa! 3ap-pabotano! (c) Kot MaTpoCkun“ ):
}
}

}

Ha puc. 1.4 npuBeieH 3KpaH MOCJe CO3/aHUs KOHCOJbHOro npujoxkenusi B Visual
C# 2005 Express Edition. Kak BuauTe, TEKCT 3arOTOBKH NPUJI0KEHUS DoJiee JIaKo-
HWYEH, YeM B MpeAbIAyINeil BEPCHH, U MPAKTHYECKH COBMajaeT ¢ Juctuarom 1.1 Ges
yyeTa KOMMEHTApHEB.

B ConsoleApplication - Microsoft Visual C# 2005 Express Edition E?@l(zl
Ele” ER Yow Refactor Project Bukd - Debug Dgta’ Joos Window Communky Heb

e ey

- A o R

géﬁmainwmgﬂ args) K Lo (214 PRI,

Blsing System: k| [<g Solution 'ConsoleApplcation!’ (1 profect)
lusing System.Collections.Generic; =4 = @‘i"mrﬂitaﬁo‘ﬂ
using System.Text: 3 & 2l Properties
& gl References
i <Q Program.cs

namespace Consolelpplicationl
class Frogrsan

=]
% static void Hain(string[] args)

Puc. 1.4. Bupg skpaHa nocne co3gaHns NpoexTa KOHCOALHOIrO NPUNOXeHUa
B Visual C# 2005 Express Edition

3anyck nporpamMmbl

Camblii IpocToi crnocob 3amycTUTb MPOrpaMMy — Ha)kaTh KiaBuily F5 (iiu BbIOpPaTh
B MeHI0 KoMaHay Debug » Start). Eciu nporpamMma Hamucana 6e3 omubok, To ¢pasa
Yp-pa! 3ap-pabotano! (¢) Kot MaTpockuH IpoMeJIbKHET Iepe/] BallluMU Ila3aMy B KOH-
COJIbHOM OKHE, KOTOpOe He3aMeAJHMTEJbHO 3aKpPOeTCs. JTO XOPOUIMUH pe3ysabTaT, HO
ISt TOrO YTOOBI MPOHAOIOAATH €ro CIIOKOMHO, C/IeAyeT BOCTIOAb30BAThCS KIaBUIIIAMHU
Ctrl+F5! (unu BEIOpaTh B MeHIO KoMaHAy Debug » Start Without Debugging).

! O6osnauenue Ctrl+F5 o3Hauaet, uTo ciexyer, yAepxkupast kiaasuuy Ctrl, Haxars F5.
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ITocne BHeCEHUST U3MEHEHWH KOMITMJISITOP MOXKET OOHAPYXKHUTh B TEKCTE MPOrPaMMbl
cunmaxcuueckue owudbxu. OH coodiaer 06 3TOM B OKHE, PACTIOJ0XEHHOM B HMWXKHeMH
YaCTH KpaHa.

JlaBaiiTe BHECEM B MPOTPaMMy CHHTAKCHYeCKyio omunbKy, 4YTOObI BliepBbiE YBHUAETD
TO, YTO BIIOCJIEACTBUY BaM NPUAETCS HabGII04aTh MHOTHE THICSTYM Pa3. Y bepute TOUKy
¢ 3anAToH 1noce onepatopa Console . WriteLine(..) U 3amycTuTe NporpaMMy 3aHOBO. Bbl
YBUAMUTE AAAJIOIOBOE OKHO C COOOIIEHUEM O TOM, YTO IPU TOCTPOEHUH NPUTOXKEHHUS
oOGHapy>eHbl oIMOKH, U BOIPOCOM, NPOJOJIKATh v naiblie (There were build errors.
Continue?). CypoBo oTBeTHB NO, 06paTHMCS K OKHY BBIBOZIA OIIMOOK 32 pa3bsiCHEHUSIMH.

NPUMEHAHUE

Ecnu coobuienus 06 omubke He BUAHO, TPOCMOTPUTE COAEPIKUMOE OKHA C TIOMOLLBIO 110~
JIOChI TIPOKPYTKH, IBITASICh HANTH B HEM CJIOBO <EITOT».

JIBOMHOM 1EJYOK Ha CTPOKe ¢ coobmeHnneM o6 omubke error CS1002 ; expected
(o3Haualolnee, YTO 3/1eCh OKHUAATACh TOUYKA C 3aISITON ) MOACBEYUBAET HEBEPHYIO CTPO-
Ky B mporpamme. /Iis monyyeHus AOMOJHUTENbHBIX NMOSICHEHUH MOKHO HaXKaThb Kja-
BUIIIy F1, IpU 3TOM B OKHE pefaKTopa MOSBUTCSI HOBasl BKJIA/IKa C COOTBETCTBYIOLIEH
CTPaHMIIEH U3 CTIIPAaBOYHOM cUCTeMBI. /(151 BO3BpallleHHs K KOLY KJlacca CJeayeT HIeJTK-
HYTb Ha spJbIYKe ¢ UMeHeM (bailna B BepXHeil CTpOKe pelakTopa.

Jlpyroii criocob mosyyeHus CIIpaBKH — MCIIOJIb30BaThb OKHO Dynamic Help, paciio-
JIO)KEHHOE Ha TOM K€ MECTe, YTO U OKHO CBOMCTB Properties (ero sipjibl40K HaXOIUTCS
B HUXKHeH cTpoke okHa). CozepKuMoe 3TOro OKHa AMHAMHUYECKU MEHSIETCS B 3aBUCH-
MOCTH OT TOrO, KaKOi 3JIeMeHT BbliesieH. J[Jis1 molyYyeHus CipaBKH HAO LIEJIKHYTh Ha
COOTBETCTBYIOIIEH CChLIKE, M CTPAHMIIA CIIPABOYHOM CHCTeMbl OyJeT oToOpaXkeHa Ha
OTJeIbHOM BKJIagke okHa penakropa (B Visual C# 2005 Express Edition cripaBounas
uH(oOpMalUs NOSIBJISIETCS B OTAEAbHOM OKHE).

Teneps, koraa Bol nogyuyran obiee npeacrasienue o mwiatrgpopme NET, MoxHo, Ha-
KOHell, MPUCTYIHUTD K TJIaHOMEPHOMY M3y4YeHHUIO si3bika C#.

PekomeHgaumm no nporpaMmMuvupoBaHuio

B 2Toit rnaBe maercsl OYeHb KpaTKOe BBeleHHE B MHTEPECHYIO U OOIIHUPHYIO TeMy —
wiatgopmy NET. [l 6osee rinybokoro moHuMaH1sA MEXaHU3MOB ee HYHKINOHUPO-
BaHHUSI HACTOSITEIbHO PEKOMEHAYETCSI U3Y4YUTh JONOJHUTENbHYIO JUTepaTypy (Hampu-
mep, [5], [19], [26], [27]) u nybaukauuu B HTepHeTe.

Cpena pa3pabotku Visual Studio.NET nipexocTasiisieT nporpaMMHUCTy MOLIHbIE U Y100-
Hbl€ CPeJICTBA HAIMMCAHUS], KOPPEKTUPOBKH, KOMITWISILIMM, OTJAIKU M 3aITyCKa IIPIOXKe-
HUM, ONMCAaHUIO KOTOPBIX NMOCBSIIEHH! LleJible KHUTH. B nporniecce uyuenus sispika C#
XeJIaTeJIbHO MOCTENEHHO U3Yy4aTh 3TH BO3MOXXHOCTH, Be/lb 4eM JIyylle Bl Oyznere BJja-
IEeTh MTHCTPYMEHTOM, TeM 3 DeKTHBHee U TIpUsITHee OYeT NPoIecC IMPOrpaMMHPOBAHUSI.
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B 3Toit ry1aBe paccMaTpUBAIOTCS 3JEMEHTAapHBIE «CTPOUTeNbHble OIOKU» si3bika C#,
BBOAMTCS IIOHATHE TUIA JAHHBIX M IIPUBOAMTCS HECKOJIbKO KjJacCU(UKALUKA THIIOB.

CocTaB si3biKa

SI3BIK IPOrpaMMHMPOBAHHUA MOXHO YTIOJOOHTH OYeHb MPUMHUTHBHOMY MHOCTPaHHOMY
SI3bIKY C )KECTKHMHU NMpaBUIaMHu 6e3 uckioueHunil. ViayueHre MHOCTPaHHOrO SI3bIKa
OOBIMHO HAYMHAIOT ¢ aj(aBUTa, 3aTeM IMEPEXOAT K CJIOBaM M 3aKOHAM NOCTPOEHUs
¢dpas, ¥ TOJIbKO B pe3yJIbTaTe AJINTEJbHOMN MPAaKTUKY ¥ HAKOILJIEHHUS CJIOBapHOTro 3ala-
ca MMOSIBJIAETCS BO3MOXXHOCTb CBOOOJHO BRIPAXXKaTh Ha 3TOM sI3bIKe CBOM MBICTH. IIpH-
MEepHO TaK ke ITOCTYIIMM M MBI IIpU u3y4yeHuH s3pika C#.

AndaBut n nekcemsol

Bce TekcTel Ha sA3bIKe NMIIYTCS C MOMOIUBIO ero axgasuma. HanpuMep, B pyccKoM
s3bIKe oauH andasuT (HabOp CMMBOJIOB), a B ajibaHckoM — apyroit. B C# ucnomn3y-
ercst koauposka cumBosioB Unicode. /[aBaiite pasbepeMcsi, 4TO 3TO Takoe.

KommbioTep ymeer paboTaTh TOJIBKO C YHUCIAMH, M IS TOTO YTOOBI MOXKHO OBLTO Xpa-
HUTD B €0 TIAMSITH TEKCT, TPeOyeTCs ONpeaeTuTh, KAKUM YHCJIOM OyeT MpeaCTaBIsAThb-
cst (KOZMPOBATbCST) KaKAblit cMMBOJI. COOTBETCTBUE MEXIY CHMBOJIAMUH U KOAUPYIO-
IIMMH MX YHUCJIaMH Ha3bIBaeTCsl Koduposexot, win xodogoi mabauyet (character set).

CyuiecTByeT MHOXECTBO PasjIM4YHbIX KOAUPOBOK CUMBOJIOB. Hampumep, B Windows
4yacTo Mcnojb3yerca xkoaupoBka ANSI, a xonkperHo — CP1251. Kaxaniii cuMBoa
IIpeACTaBJIsieTCs B Hell oM O6ailToM (8 6UT), MO3TOMY B 3TOH KOAMPOBKE MOXHO OJ-
HOBPEMEHHO 3a/iaTh TOJbKO 256 cuMBOJIOB. B mepBoii MosIoBHHE KOAOBOM TaOJIHIIbI
HaXOMSITCS JIATUHCKHE OYKBHI, IIU(DPBH], 3HAKN apupMeTHUUECKUX Onepanuil u apyrue
pacrpocTpaHeHHble CUMBOJIBI. BTOpYIO MOJIOBUHY 3aHMMAIOT CUMBOJIBI PYCCKOTO aida--
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BuTa. Ecu TpebyeTcs MpeACTaBiIATh CUMBOJIBI JPYroro HallMOHANIBHOTO ajdaBHUTa
(Hanpumep, a1b6aHCKOro), HeOOXOAUMO MCIIOJIb30BATh APYIYIO KOAOBYIO TabnuLy.

Koauposka Unicode mo3BosisieT MpeACTaBUTh CUMBOJIKI BCEX CYLIECTBYIOITUX ai(aBH-
TOB OJHOBPEMEHHO, YTO KOPEHHbIM 00pa3oM yJjiydlllaeT NMEePEeHOCHMOCTh TEKCTOB.
KaxxmoMy cMMBOJTy COOTBETCTBYET CBOM YHMKAJIbHBIN Ko, EcTecTBEHHO, UTO NIPH 3TOM
JUIS XpaHeHMsI KaXXIoro cuMBoja Tpebyercs Gosblie namaTu. [lepsoie 128 Unicode-
CHMBOJIOB COOTBETCTBYIOT MEPBOii YacTH KOn0BOi Tabmuibt ANSI.

Andasut C# BKIIOYAET: '

Q Oyxevt (JIATUHCKME ¥ HAIMOHANBHBIX al(haBUTOB) U Cumeon noduepxueanus (),
KOTOpbIil ynoTpebiisieTcss HapsAay ¢ OykBamuy;

yuppeL;

CneyuanvHole CUMB0NbL, HaTIpuMep +, *, { U &

npobenvhvie cumsonst (pobest 1 CUMBOJIBI TabyJsiHy );

0OO00COo

CUMBOIbL NEPesoda CMPOKU.

W3 cuMBOJIOB cOCTaBJIAIOTCA 60J1ee KPYIIHbI€ CTPOHTEJ/IbHBIE 6s10KH: JIEKCEMDBI, TUPEK-
THUBbI IpENnponeccopa ¥ KOMMCHTApHH.

Jlexcema (token!) —aT0 MMHMMaJIbHAS €[MHUIIA S3bIKA, HMEIOIIAst CAMOCTOSITETbHBIM
cMbics. CylecTBYIOT CaeyIolHe BUJbI JIEKCEM:

umena (udenmuguxamopwt);
KItouesvle C1064a;
3HaxKu onepayui;

pasdeaumenu,

0 00DD

aumepanvt (KoHcmanmut).

JlekceMbl S3bIKa IPOrPaMMUPOBAaHMsI aHAJIOTHYHEI CJIOBaM €CTECTBEHHOTrO si3bika. Ha-
MpUMep, JieKceMaMH sABJsIoTCs yucao 128 (Ho He ero yacTp 12), uMs Vasia, Kio4eBoe
CJIOBO got0 M 3HAK OMepalMK CI0XKEHHH +. Jlanee MbI pacCMOTPUM JieKceMbl 11opobHee.

Jlupexmuent npenpoyeccopa npuumi B C# U3 ero npeulecTBeHHHKa — A3bika C++,
[IpenponeccopoM Ha3bIBAETCS NMpeABaAPUTEIbHASI CTaAUsT KOMITMJISILMH, Ha KOTOPOH
dopMupyeTCss OKOHYATENbHBII BUA HCXOAHOIO TeKcTa nporpammsl. Hanpumep, ¢ no-
MOILBIO IMPEKTUB (MHCTPYKI[Ui, KOMAaHX) IIPENpoLeccopa MOXHO BKJIIOYUTb WIH BbI-
KJIIOYMTH U3 Npoliecca KoMnuasnuu ¢pparMeHThl koaa. JupextuBsl npenpoieccopa
He urpaiot B C# Takoii BaxkHOH posiH, kak B C++, Mul paccMOTpUM HX B CBOe Bpe-
Ms1 — B pa3zienie «/lupekTuBH npenpoueccopas (cMm. c. 287).

Kommenmapuu npenHasHayeHsl IJIs 3allUCH NOSICHEHHH K nporpamme U (JOpMHPOBa-
Hus1 foKymeHTaruu. [IpaBuiia 3anvucu kOMMeHTapHeB OIMCaHBI fiajiee B 9TOM pasjielie.

W3 nexceM cOCTaBASIOTCS BBIPa)XXEHUSI U ONepaTopnl. Bupaxcenue 3anaer npaBuio
BBIUHCJIEHUsT HEKOTOpPOro 3HadyeHus. Hampumep, BeipaxkeHue a + b 3ajaeT mpaBwjio
BBIYMCJIEHUS] CYMMBI /IByX BEJIWYHH.

! YacTo aTo CJI0BO JIEHATCA IIEpE€BOANUTDH H IMHIUNYT ITPOCTO «TOKEH».
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NMPUMEHAHUNE

KoMnusisiTop BBINIOJIHSIET NepeBOJ, TPOrpaMMbl B MCTIOJHAEMBIN (aitn Ha sispike IL 3a
JiBe nocJiefoBaTesibHble (ha3bl: JIEKCUUECKOT0 U CHHTaKcyu4eckoro aHaiu3a. [Ipu Jiekcuye-
CKOM aHa/u3e U3 NOTOKA CUMBOJIOB, COCTABJISIIOLIMX UCXOXHBIH TEKCT POrPaMMbi, BbLIesI-
FOTCS JIEKCEeMBI (T10 IPYTUM JIEKCEMAM, Pa3ieNnTeNIsIM, IPOOeIbHbIM CUMBOJIAM U [IEPEBOLAM
cTpoku). Ha aTarne cMHTakcH4ecKoro aHajiu3a nporpaMma NepeBOAUTCSI B MCIOJIHSIEMbIH
koa. KpoMe toro, xoMnuisitop ¢GopMHpYeT cooOLIeHUST O CHHTAKCHYECKMX OMIHOKax.

Onepamop 3ajaeT 3aKOHYEHHOE ONMUCAHHE HEKOTOPOro AEWCTBHS, JAHHBIX WM 3JIe-
MeHTa nporpaMmbl. Hanpumep:

int a;

IJTO — OMNepaTop ONMUCAHUS LIEJIOUMCIEHHON NepeMeHHOM a.

Upentundukaropsoli

Hmena B nporpaMMax CIIy>KaT TOM e L(eJIY, 4YTO ¥ KIMeHa B MUpe JoAeH, — 4To6b 00-
palaTbCsi K MPOTPaMMHBIM 00bEKTaM M pasiMyaTh MX, TO €CTb WAEeHTH(ULMPOBATS.
[ToaTOMy MMeHa Tak)Ke Ha3blBalOT udenmuguxamopamu. B uxeHTH()HUKATOPE MOTYT
MCIOJIb30BaTbCsl OYKBBI, (Pl M CUMBOJ MoAYepKuBaHusi. [[ponucHbie U CTPOUYHBIE
OYKBbI Pa3/IMYaIOTCsI, HAapUMep, Sysop, SySoP u SYSOP — Tpu pa3HBIX UMEHH.

[TepBbiM CUMBOJIOM HAeHTH(dUKATOPa MOXET ObITh OyKBa WJIM 3HAK ITO4EPKUBAHUS,
HO e nudpa. Jnuna uaentudukaropa He orpaHudena. ITpobesibl BHyTpH UMEH He J10-
MyCKaloTCsl.

B uneatudukatopax C# paspeinaercs HCIOJb30BaTh MOMUMO JIATHHCKUX OYKB OyK-
BbI HAaLIMOHAIbHBIX aidaButoB. Hanpumep, Nécuk Uau ¢¢ SIBASAIOTCA NPaBUIbHBIMH
naentuukaropamu!. bosee Toro, B uaeHTUPUKATOPAX MOXKHO NPUMEHATH AaxKe
TaK HasbiBaeMble escape-nocredosamenviocmu Unicode, TO eCTh IPEACTABIATH CUMBOJI
C TIOMOIIIbIO €ro KOJIa B NIECTHAAIIATEPUYHOM BHJIEe ¢ npedukcom \u, Hannpumep, \ul0F2.

NMPUMEYAHUE

IIpumeps! HempaBuabHBIX HMeH: 21ate, Big gig, b#r; nepsoe naunHaercs ¢ uudpsi, BTO-
POE M TPeThe COJAEPXKaT HeAONYCTUMbIE CHMBOJIEI (ripobes U #).

VIMeHa [aioTcst 3/ieMEHTaM IIPOrPaMMBI, K KOTOPHIM TpeOyeTcsi 00paliaThesi: epeMeH-
HbIM, THIIaM, KOHCTaHTaM, MeTOJaM, MeTKaM U T. A. Vaentuduxarop cosmaercsa Ha
arane oObsIBJIEHUs] epeMeHHOM (MeToAa, TUNA U T. IL.), TIOCJI€ 3TOTO ero MOXHO HC-
110JIb30BaTh B MOCJIEAYIOIINX ONepaTopax nporpamMst. [Ipu Beibope uaentudukaTopa
HeoOX0MMMO UMETh B BUAY CJEAyIOImee:

O umeHTU(MUKATOP He MOJDKEH COBIAJATH C KJIIOYEBLIMM CJIOBaMU (CM. CIAENYIOLINAN
pasnen)?

! lipyroe neno, 3axoueTcs M BaM NpH BBOZE TEKCTa MPOTPAMMEI BCE BPeMst NepekIioyaTh pe-
ructp. [IpumMep nporpaMmsi, B KOTOPOH B IMEHaX UCIIOIb3YeTCs1 KUPUJLIHIA, NpUBeieH Ha ¢. 182.

2 BripoueM, AN HCIIOJAb30BaHHs KJIIOYEBOTO CJIOBA B KAUeCTBe MAEHTH(HUKATOPA ero 0CTaTou-
Ho npeasapuTh cumBosiom @, HampuiMep, nmpasuibHbiM Oyner naeHtudukarop @if.
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O He peKOMeHAYyeTCsl HAYWHATh UAEHTU(PHUKATOPBHI C IBYX CUMBOJIOB NMOAYEPKUBAHMS,
[IOCKOJIbKY TaKHe HMEHA 3ape3€pBHPOBAHbI AJIS CJIY>K€OHOrO MCIOIb30BAHMSI.

JUtst yayduieHust Y4uTabesIbHOCTH MPOrPaMMbl CJIEAyeT aBaTh 0ObEKTaM OCMBICTIEHHbIE
HMEHa, COCTaBJIEHHbIE B COOTBETCTBHM C ONpeZieIeHHbIMU npaBuiaMu. [IoHsTHBIE
¥ COrJIaCOBaHHbBIE MEXAY COOOM MMeHa — OCHOBA XOPOILUEro CTHJISI IPOrPaMMKpPOBa-
Hus1. CylecTByeT HeCKOJIbKO BUIOB TaK HAa3blBa€MbIX HOMAYUL — COIJalleHuH o npa-
BWIaX CO3/[aHUSI UMEH.

B nomayuu Ilackans xaxmaoe c10BO, COCTaBJsONee UAeHTUDUKATOD, HAUMHAETCSI
C MPONHUCHOM OyKBbI, HanpuMep, MaxLength, MyFuzzyShooshpanchik.

Benzepckas nomayus (ee npensioXXusl BEHTP 10 HAIIMOHAJIBHOCTH, COTPYAHUK KOMIIa-
HuK Microsoft) oTauuaercs OT IpeAbIAyIei HATHYREM NTPehUKCa, COOTBETCTBYIOLIE-
ro THILy BeJIMYUHBI, HanpuMep, iMaxLength, 1pfnMyFuzzyShooshpanchik.

Corniacto Hotaumu Camel, ¢ IpONMUMCHOI OYKBbI HAYMHAETCS KAXKI0€ CJIOBO, COCTABJISIO-
nee HAeHTUPUKATOP, KpOME mepBOro, Hanpumep, maxLength, myFuzzyShooshpanchik.
YenoBeky ¢ 6oraToii haHTaszueir abpuc UMEHU MOXKET HAIOMHHATh BepOJIIoa, OTKYyIa
Y NIPOM30IIO Ha3BaHWE 3TOM HOTAlMH.

Emnie ogHa Tpanuuus — paszessitb CJA0Ba, COCTABJSOIIME UMsl, 3HAKaMH NTOAYEPKHBa-
Hust: max_length, my fuzzy shooshpanchik, IIpy 3TOM BCe COCTaBHbIE YaCTH HAYMHAIOTCS
CO CTPOYHOMN OYKBBI.

B C# pns MMeHOBaHUs Pa3/IMYHLIX BHIOB MPOTPAMMHBEIX OOBEKTOB 4Yalle BCEro HC-
nonb3ytorcs ase Hotauuu: Ilackans u Camel. MHOroOykBeHHBIE HAEHTUPHKATOPLI
B TIPUMEPAX 3TOM KHHUTH COOTBETCTBYIOT PEKOMEHJAIUSIM, IPUBEAEHHBIM B CllELIU-
¢uxanuu si3pika. Kpome Toro, B mpumepax A KpaTKOCTH 4aCTO UCIOAb3YIOTCS OHO-
OykKBeHHbIEe MMeHa. B peasbHbIX MPOrpaMMax Takue UMEHa MOXKHO MPUMEHSITh TOJbKO
B OrpaHMYEHHOM Habope CiIy4aes.

Kniouessbie cnosa

Kniouesvie crosa — 310 3ape3epBUpoBaHHbIe UAEHTU(UKATOPBI, KOTOPbIE HMEIOT CIIElIH-
aJIbHOEe 3Ha4YeHUe JJIsT KOMIUsitopa. MIX MOXXHO MCIIOJIb30BaTh TOJbKO B TOM CMbIC-
Jie, B KOTOpOM OHM omnpezenenbl. Cnucok kmoueBbix cioB C# npuseneH B Tabu. 2.1.

3HaKu onepauvin u pasaenurenm

3nax onepayuu — 3TO OAMH WX 00Jiee CHMBOJIOB, ONPEAEASIOUINX AeUCTBHE Hal
onepanzamMu. BHyTpu 3Haka onepaiu npobesbl He gomyckatoTcs. Hanpumep, B Bbl-
PaXKeHWH a += b 3HaK += SIBJISIETCS 3HAKOM Olepanuy, a a U b — oneparnaamu. CUMBO-
JIbl, COCTaBJIAIONINE 3HAK ONEpPAIHii, MOTYT ObITh KaK CIIELHATbHBIMK, HATIPUMED, &4, |
Y <, TaK ¥ OYKBEHHBIMH, TAKUMHU KaK aS KU NEW.

Onepauuu QeasATCs Ha YHApHbBIE, OuHapHble N MEPHAPHYIO TI0 KOJUYECTBY y4acCTBYIO-
mUX B HUX onepannoB. OAMH U TOT )Xe 3HaK MOXeT UHTEPITPETUPOBATHCS HO-Pa3HOMY
B 3aBHCHMOCTH OT KOHTeKCTa. Bce 3Haku omepanuii, 3a uckioyenuem [ 1, ( ) u ? :,
NPEACTaBJSIIOT COO0M OTAEbHbIE JIEKCEMBI.
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Tabnuua 2.1. Kmouesblie cnosa C#

abstract as base bool break
byte case catch char checked
class const continue decimal default
delegate do double else enum
event explicit extern false finally
fixed float for foreach goto

if implicit in int interface
internal is lock long namespace
new null object operator out
override params private protected public
readonly ref return sbyte sealed
short sizeof stackalloc static string
struct switch this throw true

try typeof uint ulong unchecked
unsafe ushort using virtual void
volatile while

NPUMEYAHUE

3Haku onepanuit C# onucaHm B pasjene «Onepauuy v BoipaxkeHus» (cM. c. 42). bob-
IIMHCTBO CTaHAAPTHLIX onepaiuii MoxeT ObITh NepeonpezeseHo (neperpyxeto). Ilepe-
rpy3ka onepauuii paccMaTpuBaercs B pasziene «Onepauuu kiaacca» (cm. c. 161).

Pasderumenu Wcnonb3yloTCs JJsi pasfiefieHHsl WIH, HAaoOOpOT, IPyNNUPOBaHUs 3Je-
MeHTOB. I[Ipumepsl pasmenuTesieit: ckobku, Touka, 3ansTass. Hyke nepeyncieHsl Bce
3HaK4 omepauuil ¥ pa3/ieIuTesH, Hcob3ywouuecss B C#:

{y L1 ) T A T

< > ? ++ - & H '<<‘ >> == |= <= >= += .= *= [= §=
&= |= %= <<= >>= >
Jlutepanoi

Jlumepanamu, wiu xoHcmanmamu, Ha3nlBalOT HeM3MeHsieMble BeauyuHbel. B C# ectb
JIOTUYECKHE, 1ieJIbie, BellleCTBEHHhIe, CHMBOJIbHBIE U CTPOKOBbI€ KOHCTAHTHI, a TaKXe
KOHcTaHTa null. KoMnuwiaaTop, BbiieJIMB KOHCTAHTY B KayeCcTBe JIEKCEMBI, OTHOCUT €€
K OZIHOMY M3 THIIOB JIJaHHKIX TI0 ee BHelIHeMy BHAY. [IporpaMMHCT MOXeT 3aaTh TUI
KOHCTaHTHI H CaMOCTOSITEJILHO!,

OnucaHue U MPUMeEPbl KOHCTAHT KaXKOrO THMIA NpHUBEAeHH B Tabi. 2.2. [Ipumeps!,
WULIOCTpUpYIoLie Haubosee yacTo ynorpebiiseMble GOpMbI KOHCTAHT, BhIIEJIEHE! ITOJTY-
KUPHBIM 1IpU(TOM (TIPU IIEPBOM YTEHMU MOXKHO 0OpaTHTh BHUMaHHE TOJIBKO HAa HHUX).

! Onpenenerme THNA 6y11e'r BBEICHO YYTb IMMO3)KE B 3TOM rJIaBe, a IOKa MOXKHO MCIIOJIb30BaTh
OﬁbIJICHHOC 3HaY€HHE 3TOro CJoBa.
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Tabnuua 2.2. KoHcraHtel B C#

Koncranra Omncanue IIpamepnt
Jloruyeckast true (uctuna) wau false (;0xp) true
false
Lenas Hecsamuunas: nocjiea0BaTeNbHOCTD 8 0 199226
" pecaruyHbix mudp (0, 1, 2, 3, 4, 5, 8u OLu 199226L
6, 7, 8, 9), 3a KOTOPO¥ MOXET CJIeOBATh
cybdukc (U, u, L, |, UL, Ul, uL, ul,
LU, Ly, IU, lu) -~
Hlecmnaouyamepuunas: cumsonsl 0x wim 0X,  0xA 0x1B88  OXOOFF
3a KOTOPHIMM CJEAYIOT mecTHaauarepuydsle  0xAU  0x1BSLU
l_u/[q:)pbl (0, 1, 2, 3, 4, 5: 69 79 8: 9) A, B’ C! OXOOFF]
D, E, F), a 3a uudpamu, B CBOIO o4epens,
MoxeT crenosats cybduke (U, u, L, 1,
UL, U], uL, ul, LU, Luy, 1U, lu)
BemectBennass  C ¢ukcuposannoid mouxoii': 5.7 .001 35
[1bpsr] ] [pprt] [cydpuxc] 5.7k .00ld 35
Cyddpuxc — omun u3 cumsosios F, f, D, 5F -001F  35m
d M m
C nopsidxom: 0.2E6 .1lle+3 5E-10
[wppsi] | [uncppri]{Ele)[ +-1[macpper] ~ 0.2E6D .1le-3
[cyddumc] 5£10
Cydodukc — oaun ua cumsoios F, f, D,
d, M, m
CuMBoJIbHAs CuMBoOJI, 3aKJTIOYEHHBIH B anoCTPOQI ‘A’ ' el
\0"  '\n'
"\xF' "\x74'
‘\uA81B'
CrpoxkoBas [TocsienoBaTe TbBHOCTh CHMBOJIOB, "3pecy Ovin Vasia®

Koucrtanta null

3aKJIIOYEHHaA B KaBHIYKH

CchbulKa, KOTOpasi He YKa3hiBaeT HM Ha
Kakoi oObexT

"\t3nayenune r = \xF5 \n"
"3pect 6uin \u0056\u0061”
"C:\\temp\\filel.txt"
@"C:\temp\filel.txt"

null

Paccmorpum Tabi. 2.2 6osee nonpobHo. Jlozuueckux nutepanos Beero asa. OHM LIMpO-
KO HMCIIOJIb3YIOTCSI B KaUeCTBE NPU3HAKOB HAJIMYMA UJIM OTCYTCTBHS 4ero-aubo.

Llenvte aumepanse MOTYT GBITH IIPEACTaBJIEHbE MO0 B AECATHYHOH, THOO B LIECTHAAIIA-
TEPUUYHOH CHUCTEMe CUUCJIEHHUS, a 8ewecmaenHbie — TONbKO B AECSITUYHOMN cUCTeMe, HO

! Hanommo, YTO KBaJpaTHbIE cKODOKH NPpH OIMHUCaHHWH O3HAYAIOT Heo0A3aTeIbHOCTD 3aKII0YEHHOM
B HUX KOHCTPYKIIHH.
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B /IBYX (popMax: ¢ PUKCHPOBAHHOU TOYKOU U ¢ MOpsAAKOM. BenlecTBeHHast KOHCTaHTa
C NOPSIIKOM TIPENCTABJISIETCS] B BUJIE MAHMUCCHL M nOpsidka. MaHTHCCa 3aTMCHIBAETCS
cJieBa OT 3HaKa dKcmoHeHTHl (E uiM e); mopsiioK — CrpaBa OT 3HaKa. 3JHaYeHUue KOH-
CTAHTHI ONPEAENSIETCS KaK IMPOU3BeJieHHe MAaHTUCCHL U BO3BEJAEHHOIO B YKa3aHHYIO B
nopsizike crenedb yucaa 10 (sanpumep, 1.3e2 = 1,3 - 102 = 130). [Ipu 3anucH Belect-
BEHHOT'O YMCJIa MOTYT OBITh ONMyIlEHb! JKOO0 1e/1ast YacTb, TUOO0 APoOHas], HO, KOHEYHO,
He obe cpasy.

BHUMAHMUE

TIpobesib1 BHYTpH umMcia He nonmyckaloTces. [JUist oT/ieleHust LeJoH YacT oT ApobHOH Hc-
nonmb3yercs He 3ansATas, a Touka. Cumsoa b He npencrasisier coboii 3HakoMoe BceM U3
MaTeMaTHKH YKCJIO €, 2 yKa3bIBa€ET, 4TO Jajlee Paclo/iaraeTcs CTenetb, B KOTOPYIO HYXHO
BoseecTu uuciao 10.

Ecnu Tpebyetcsi chopMHpOBATE ompuyamenvryro LeIylo WId BENIECTBEHHYIO KOHCTAaH-
Ty, TO NIepeji Hel CTaBUTCS 3HaK YHAPHOM omnepaliiy W3MeHeHus 3Haka (- ), HallpuMep:
—-218, -022, -0x3C, —4.8, —0.1e4.

Korza koMmunsiTop pacrosHaeT KOHCTaHTY, OH OTBOJUT €if MeCTO B IIaMSITH B COOTBETCT-
BHH C €€ BUIOM u 3HauenueM. Ecim mo kakum-ym6o nipuuyHam tpedyeTcst sBHBIM obpa-
30M 3a11aTh, CKOJIbKO IIaMSATH CJIEAYET OTBECTH MO KOHCTAHTY, UCNIOJIb3YIOTC CYppuk-
Cbl, OMUCAHUST KOTOPBIX NMpuBeaeHbl B Tabi. 2.3. Ilockonbky Takass HEOOXOXUMOCTD
BO3HUKaeT HeYyacTo, 3Ty UH(POPMALHMIO MOXHO IPU IEPBOM YTEHHH IIPOMYCTHUTD.

Tabnuua 2.3. Cyddukchl UenkiX U BEILECTBEHHbIX KOHCTaHT

Cyddukc 3xauenune

L, 1 Jnunnoe tenoe (1ong)

U u BessnakoBoe uenoe (Unsigned)

F, f BentecTBeHHOE ¢ OMMHAPHO# TouyHOCTBIO (float)
D, d BeltiectBeHHOe ¢ 1BOIHOI TouHOCTBIO (double)
M, m (DunancoBoe aecsituyHoro tuna (decimal)

I[OHyCTI/IMbIe JAVana3oHbl 3HAYEHUH LIEJBIX U BellleCTBEHHBIX KOHCTAHT B 3aBUCHUMO-
CTH OT npe(bmcca Mbl PAaCCMOTPHYIM HEMHOTO IIO3XK€ B 3TOH TJIaBe.

Cumsonvras xKoncmanma npeactasisieT coboit o060l cumBoa B koauposke Unicode.
CuMBOJIbHbIE KOHCTaHTBI 3a[TUCHIBAIOTCS B O/{HOM M3 YerbipeXx (opM, IIpeacTaBJIeH-
HbIX B Tabxa. 2.2:

O <«06bIyHBII» CUMBOJI, UMeIOIHiT rpaduyeckoe npeacrasiaeHue (KpoMe arnoctpoda

U CMMBOJIA TlepeBoJia CTPOKK), — ‘A", 'n', '*';
Q ynpasiswolas nocaegoBateJbHOCTh — '\0', '\n’;
Q cuMBoOJ B BHJE LIeCTHAAATEPUYHOTO KoJa — '\xF', '\x74";

Q cumBoxa B BHe escape-nocaenoBareabHoctd Unicode — '\uA81B'.
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Ynpaensioweti nocredosamenvrocmsio, WIH nPOCMOU escape-nociedosamenrbHoCmyio,
Ha3bIBAIOT ONpEJEeIEeHHBIH CUMBOJI, TpeaBapsieMblil 06paTHO# Kocoii 4epToil. Ynpas-
JISTIONIIAST TIOCJIE/IOBATEIbHOCTh HHTEPIPETUPYETCA KaK OAMHOYHBIN CUMBOJI U UCIIOJIb-
3yeTcs AJisi MpeACTaBJIeHUS:

O KozaoB, He UMeMKX rpadpUIecKoro usobpaxenus (Hanpumep, \n — mepexon B Ha-
4aJjio caeayioulel CTPOKH);

O cHMBOJIOB, HUMEIOIMX CIIELHAJbHOE 3HaYeHNe B CTPOKOBBIX Y CHMBOJIbHBIX JIUTe-
pajax, HanpuMmep, anoctpoda '

B Tab. 2.4 npuBeneHHI A0y CTUMbIE 3HAYEHUsI TIOC/Ien0BaTebHocTe. Ecu Henocpen-

CTBEHHO 32 00paTHOI KOCO# 4epTOii CllefyeT CUMBOJ, He TIPeyCMOTPEHHbI TabiulleH,

BO3HHMKAET ONIMOKA KOMITHIISILIMH.

Tabnuua 2.4. Ynpasnsiowue nochepgosartensHoctn 8 C#

Bun HaumeHoBaHHe

\a 3BYKOBOW CUTHa

\b BoaBpar na mar

\f IlepeBox cTpanuus! (popmara)
\n [TepeBoa cTpoku

\r BosBpar kapeTku

\t TopusoHTanbHas TabysaumMs
\v BeprukanbHas Tabynsius
\\ O6paTHasi Kocas 4epTa

\' Anoctpod

\" KaBbluka

\0 Hynab-cumBon

CHMBOJI, TIpEACTABJEHHBIH B BHE wecmHaouyamepuunozo Kkoda, HauuHaeTcs ¢ Tpe-
¢ukca \0x, 32 KOTOPBIM CJEAyeT KOA CUMBOJia. YHCIOBOEe 3HAYEHHE JOJKHO HAaXO-
IUThbcA B Avana3oHe ot 0 go 2'6 — 1, yHaye BO3HUKAET OIIMOKa KOMIIUJISLIMA.

Escape-nocaedosamenvrocmu Unicode cnyxat [jis npenacraBjieHuss CUMBOJIA B KO-
aupoBke Unicode ¢ MOMOIIBIO €ro KOAa B NIECTHAALATEPUYHOM Bue C IpedHKCOM
\u wiau \U, Hanpumep, \u00F2, \U00010011. Koasr B muanazone ot \U10000 mo \U10FFFF
MPEeACTABJSAIOTCS B BHJE ABYX NOCJHENOBATENbLHBIX CHMBOJIOB; KObI, MMPEBbILLIAIONIHE
\U10FFFF, He moanep>XuBalOTCH.

Ynpasssomuye mocie0BaTeIbHOCTH 000X BHJIOB MOTYT MCIOJb30BATHCS U B CPO-
K0BbIX KOHCMAaHMax, Ha3bIBAEMBIX WHAYe Ccmpokosuimu aumeparamu. Hanpumep, eciu
TpebyeTcs BHIBECTH HECKOJBKO CTPOK, MOXHO 0ObeIMHUTb UX B OJUH JIMTEpaJ, OT/e-
JIUB OHY CTPOKY OT APYrod CMMBOJamu \n:

"HUKTO He N0BONEH CBOEW\NBHEWHOCTbLK, HO KawAbld AOBONEH\NCBOWM yMOM"
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ITOT JIUTEPA] NIpH BhIBOAEe OyaeT BHIAAAETH TaK:

HUKTO HEe A0BONEH CBOei
BHEWHOCTbI, HO KawAblii AOBONEH
CBOUM YMOM

Jlpyroli npuMep: eciu BHYTPH CTPOKH TpebyeTcs MCIOIb30BaTh KaBbIYKY, ee peaBa-
PALIOT KOCOW 4epToil, 10 KOTOPO#H KOMIIWIATOP OT/IMYaeT e€e OT KaBbIYKH, OrpaHHYU-
Baloulel CTPOKY:

"U3natenoCkuit goM \"Mutep\""

Kak BuauTe, CTpOKOBbIE JIMTEPAJIbI C YIIPABJIAIOMUMY CHUMBOJIAMU HECKOJIBKO TEPSIOT
B uuTabeIbHOCTH, M0aTOMy B C# BBefeH BTOPOIt BHA JIUTEPANOB — 00CA08HbIE Aume-
panvt (verbatim strings). DTH JHUTEpab! NPEABAPAIOTCA CUMBOJIOM @, KOTOPhIH OTKJIIO-
yaeT 06paboTKY yIpaBASIOIUX NOCIEZ0BATEBHOCTEN M [TO3BOJIAET MOJYYaTh CTPOKH
B TOM BUJe, B KOTOPOM OHH 3anucaHkl. Hanpumep, 18a NpUBEJeHHBIX BhILIE JUTEPAIa
B JOCJIOBHOM BH/IE BHIIVISAAAT TaK:

@"HukTO He poBONEH CBOEH
BHEWHOCTbI, HO KamAbli AOBONEH
cBouM yMom"

@"U3patensCkuid nom "Mutep

Yauie Bcero JOCJIOBHBIE JIUTEPAIBI IPUMEHSIIOTCSI B PETYJISIPHBIX BbIPAXKEHUSIX M IIPH
3a/IaHUH TIOJIHOTO Iy TH (haiiia, NOCKONbKY B HEM NPUCYTCTBYIOT CHMBOJIBI 06paTHOIM
KOCO# 4YepThl, KOTOpble B OOBIYHOM JIMTEpaie NPHMILIOCH OBl NPEACTABJIATh C IIOMO-
IIbIO yIpasisollei nociaenosaresbHOCTH. CpaBHUTE JBa BapMaHTa 3allMCH OQHOTO
¥ TOTO XK€ MyTH:

“C:\\app\\bin\\debug\\a.exe"
@"C:\app\bin\debug\a.exe"

Crpoka MoxeT OuiTh ITycToM (3amMUChIBAETCS 1apOi CMEXXHBIX ABOMHBIX KaBbiyek ""),
Iycrasi CHMBOJIbHasi KOHCTAHTa HeOMyCTHMa.

KoncranTa null npeacrabasier coboit 3HaueHKe, 3aaBaeMoe 10 YMOJIMAHHUIO VIS BeJIU-
YMH TaK Ha3bIBAEMAIX CChLIOYHBIX THIIOB, KOTOPbIe Mbl PACCMOTPHM Jiajlee B 3TOM IJiaBe.

KoMmMmeHTapum

Kommenmapuu npesHasHadeHn! A1 3aMCH NOsCHeHMH K nporpaMMme u Gopmuposa-
HUs noKyMeHTauuu. KoMnuisatop koMMeHTapuu MrHOpUpyeT. BHyTpu KoMMeHTapust
MOXHO HMCIOJ1b30BaTh Jilo6ble cuMBoJbL. B C# ecTbh ABa BMAa KOMMEHTAapHUEB: OHO-
CTPOYHBIE U MHOTOCTPOUHBIE,

Oonocmpounsili KOMMeHTapHii HauMHAeTCA C ABYX CMMBOJIOB IMPSIMO# KOCOit YepThl
(//) 1 3akaHYMBaeTCsi CUMBOJIOM Ilepexolia Ha HOBYIO CTPOKY, MHO20CMPOUHbLU 3aKITI0-
YaeTcs MeXIy CHMBOJIAMU-CKOOKaMH /* M */ M MOXET 3aHMMaTh YacTb CTPOKH, LieJIYIO
CTPOKY MJIH HECKOJIbKO CTPOK. KOMMeHTapuy He BKJIaAbIBAIOTCS APYT B Apyra: CHMBO-
Jbl // ¥ /* He 06/1a1a10T HUKAKWM CIIeLIHa/IbHbIM 3HAYEHHEM BHYTPHU KOMMEHTApHSI.
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Kpome Toro, B si3bike eCThb ellle OfHa Pa3HOBUAHOCTb KOMMEHTapHEB, KOTOPbIE Ha4yH-
HAIOTCA € TPeX MOAPSAA MAYIIUX CHUMBOJIOB Kocoit uyepThl (///). OHM npeaHasHauyeHb
ansi GopMHUpPOBaHUA AOKyMeHTauuu k rnporpamMMme B ¢popmare XML. Komnuastop
M3BJIEKaeT 3TM KOMMEHTApHUH M3 NPOrpaMMH, NPOBEPSIeT UX COOTBETCTBHE NPaBUIaM
Y 3aNMCBIBaeT UX B OTAesabHbIH daitn. [IpaBuia 3ajaHUs KOMMEHTapHeB 3TOro BHAA
MBI pacCMOTPHM B IJase 15,

TUNbl AaHHbIX

JlaHHble, ¢ KOTOPHIMU paboTaeT NMporpaMMa, XpaHATCA B omepaTuBHOM mamaTy. Ecte-
CTBEHHO, YTO KOMITUJIATOPY He0o6X0AMMO TOUHO 3HaTh, CKOJILKO MECTa OHM 3aHHMAIOT,
KaK HMEHHO 3aKOAMPOBAHHE M KaKue AeHCTBHSI C HHMH MOYKHO BLINIOJHATH., Bce aTo
3aa€TCs IIPH OMNCAaHNHU JAaHHBIX C IMTOMOLIBIO THUIIA.

Tun danuvix OXHO3HAYHO ONpPEAESET:

Q eHympennee npedcmaanerue NaHHLIX, a CJIEAOBATEIbHO, U MHONCECMBO UX B03MOXKC-
HbIX 3HAYEHUU,

Q donycmumvie Oeticmeus Hax AaHHBIMH (Onepauy U GYHKIIMH).

Hanpumep, 1esble ¥ BellleCTBEHHbIE YKCJ/A, Aa)ke €CIU OHM 3aHHMMAIOT OAMHAKOBBIN
06beM naMsTH, UMEIOT COBEPINIEHHO Pa3HbIe JHANA30HbI BO3MOXKHBIX 3HAYEHHUH; 1[e/IhIe
4}CJIa MOXHO YMHOXATh APYT Ha ApPYTa, a, HAaIpUMep, CHMBOJIBI — HeJIb341.

Kaxki0e BolpaxkeHue B IporpaMMme UMeeT ONpe/ieIeHHbIH THI. BeslmyuH, He uMeronmx
HHUKaAKOro THMIa, He cymecTByeT. KoMmuisarop ucnosib3yer HHGOpPMAIHIO O THIIE IIPH
IIPOBepKe AOIMMyCTUMOCTH ONMCAaHHbIX B IPOrpaMMme AeHCTBUIAL.

[TaMsATh, B KOTOPO# XPaHATCS AaHHBIE BO BPEMS BBIMOJHEHUS MPOrpaMMBI, AEJIUTCS
Ha ABe obsiacTi: crek (stack) m nuHamuueckas obiacts, uam xun (heap)!. Cmex uc-
HIOJIb3YETCs A XPaHEHUS! BEJIMYUH, TAMATH IO KOTOphIE BhIAE/ISET KOMIUIAATOD,
a B Junamuueckol obnacmu TaMsATh pe3epBUpYeTcs ¥ 0CBOOOXAaeTcsi BO BpeMs Bhbi-
MOJIHEHUSI NIPOrPaMMBbl C IIOMOLIBIO CHELHAIbHBX KOMaHA. OCHOBHBIM MECTOM: LISt
XpaHeHHs ZaHHbIX B C# sBJIsIETCS XU

Knaccundukauma tunos

Jliobas undopMauus jerdye yCBauBaeTCsi, €CJIM OHA «Pa3/ioXKeHa 110 Iojioukams. ITo-
3TOMY, Hpex/ie YeM NnepedTy K U3y4eHHIO KOHKPETHBIX TUIIOB sA3bika C#, paccMOTpUM
1x Kiaccudukaumio, TUIB MOKHO KIacCM(PULKMPOBATh 110 Pa3HbIM NPU3HAKAM.

Ecay npuHSTH 32 OCHOBY CTpOEHHe 3IeMEHTa, BCE THITbI MOJKHO Pasfie/IuTh Ha npocmble
(He UMeIOT BHYTPEHHEH CTPYKTYDPhI) U cmpykmypuposantvie (COCTOAT U3 3JEMEHTOB
apyrux TunoB). [Io cBoeMy «co3maTenio» THUIbBI MOXHO Pa3[eNuThb Ha 6cmpoennbvle

! B DYCCKOHSH‘{HOﬁ JIUTEpaType M1 3TOT0 TEPMMHA YACTO MCIOJB3YIOT pomamwmmﬁ CHUHO~
HHM <«KYy4da». AsB Kyue BCTpedaeTcsa «<MYCOp», YTO O3HAYAET HE TO, YTO Bbl MOIIK [IOAYMATDh,
4 «HEHCHOJIb3yeMbl€ BEJIHUYHHbI» — BIIPOYEM, [TOKA MBI OCTAaBUM MYCOp 6e3 BHUMaHus!
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(craHmapTHBIE) U onpedensiemuie npoepammucmonm (puc. 2.1). [Insa naHHBIX cmamuye-
CK0Zz0 THIIA NaMsITh BbIAEISIETCS B MOMEHT OOBbsBIIEHHUS], TTPH 3TOM ee TpebyeMblit 06b-
eM u3BecteH. [{yf JaHHBIX OUHAMUYECKOZ0 TUIIA Pa3Mep JAHHBIX B MOMEHT OObsIBJIe-
HHMSI MOXET ObITh HEM3BECTEH, M MAMSTH IO/l HUX BBIAESIETCS 110 3alPOCy B Mpolecce

BBITIOJIHEHHUSA TIPOrPaMMBl.

CTpyKTypupOoBaHHbie
Puc. 2.1. PaznuuHbie knaccudukaumm Tunos gaHHeix C#

OnpenensemMbie
NpoOrpaMMUCTOM

BcTpoOeHHbIe TUnbli

BcrpoeHHbie THIIBI HE TPEOYIOT IPEABAPUTENIBHOTO onpeneeHus. s Kaxaoro Tuna
CYLIECTBYET KJIOYEBOE CJIOBO, KOTOPOe MCIIOJb3yeTCsl MPY OMHCAHUM ITePEMEHHBIX,
KOHCTAaHT W T. A. Ecau ke nporpaMMUCT onpezesieT COOCTBEHHbIN THII AHHBIX, OH
ONMCHIBAET €r0 XapaKTEePUCTHUKU U caM JaeT eMy UMs, KOTOpOe 3aTeM NPUMEHSIETCS
TOYHO TaK e, Kak MMeHa CTaHAAapTHbIX TUMOB. OnMcaHue COOCTBEHHOTO THNA JaH-
HBIX ZIOJDKHO BKJIIOYATh BCIO WH(MOPMAIUIO, HEOOXOMUMYIO /Jisl €70 UCIOJb30BaHUS,
a UMeHHO BHYTPEHHee IIpe/ICTaBJ/ieHue U JONyCTUMbIe NeHCTBUA.

Berpoenuste tunsr C# npusesenst B Tabi. 2.5. OHU OTHO3HAYHO COOTBETCTBYIOT CTaH-
naptHbiM Kiaaccam oubnuoreku NET, onpeaesieHHBIM B POCTPAaHCTBE UMeH System.
Kak BuIHO U3 TabIMIbI, CYIIECTBYIOT HECKOJIBKO BAaPUAHTOB NPEACTABIECHUS 1IEJIbIX
H BELIECTBEHHBIX BeJIMYWH. [IporpaMMKCT BLIOMPpAET THIT KK/J0M BEJTMYHUHBI, UCITOJb-
3yeMoil B IporpamMme, C yueToM HeoOXOIMMOT0 eMy JHANa30Ha U TOUHOCTH NPEICTaB-
JIEHUS TaHHBIX.

Ilesible THIBI, @ TaKXXe€ CHUMBOJIbHBIHN, BelleCTBEHHble U (PUHAHCOBBIM THUIIBI MOXXHO
00BEMUHUTD MO/ Ha3BaHUEM apuhMemuUecKux munos.

BHyTpeHHee nmpeAcTaBlieHHMEe BEJIUYUHDB! Y€1020 mMuna — LejJ0oe YUCJIO B JBOUYHOM
koze. B 3HakoBbIX THUIAX CTApIIWA OUT YKUCJIa UHTEPIPETHPYETCST KaK 3HAKOBBIH (0 —
NoJIOXKUTENbHOEe yuciao, 1 — orpuunarenbHoe). OTpuUliaTesbHBIE YUCTA Yalle BCEro
PEACTABJISIIOTCS B TaK Ha3bIBAeMOM donoanumenvhom xode. [lnsi mpeobpa3oBaHus
YyHMCJa B AONOJHUTENbHBIA KO BCE pa3psiibl YHUCJA, 32 UCKJIIOYEHUEM 3HAKOBOTO,
WHBEPTUPYIOTCS, 3aTEM K YUCJy NPUOABISIETCS €IUHUIIA, ¥ 3HAKOBOMY OHTY TOXe
NpUCBAaUBaeTCs eAWHUIIA. De33HakOBble TUNBI MO3BOJSIOT NPEACTABAATh TOJBKO
MOJIOXKUTENbHBIE YUCTIA, TOCKOJbKY CTapUIMi pa3psii paccMaTpUBaeTCsa KakK 4acCThb
KOJIa YucJa.



Tunbl OAHHLIX

33

Tabnuua 2.5. BctpoeHHbie Tunot C#

Ha3ssanue Kmouepoe Tun NET [{uanason 3nauyenmii Ommcanue Pa3swmep,
CJIOBO ouTOB
Jlormueckuit TMm  bool Boolean true, false
Lenpie THIIBL sbyte SByte Ot —128 no 127 Co 3nakoM 8
byte Byte Ot 0 g0 255 Be3 3Haka
short Int16 Ot -32768 m0 32767 Co 3HaKOM 16
ushort UIntlé Ot 0 xo 65 535 be3 3Haka 16
int Int32 Or-2-10°a02-10° Co3nakom 32
uint UInt32 Or0 104 - 10° Bes 3naka 32
long Int64 Ot -9 x 1018 g0 Co 3rakoM 64
9.1018
ulong UInt64 Ot 0 1o 18 - 1018 Bes 3naka 64
CHMBOJIbHBII char Char Ot U+0000 Unicode- 16
THII no U-+fff CHMBOJ
Bemecrsennbie!  float Single Or 1.5-10™% 7 undp 32
10 3.4 - 1038
double Double Ot 5.0-103% 15-16 uudpp 64
no 1.7 - 10308
QuHAHCOBbII decimal Decimal Or1.0-10-28 28-29 uupp 128
THII 10 7.9 - 10%8
CTpoKoBHIii string String JlnuHa orpaHnyeHa Crpoka
THII obbeMom moctynmHoii 13 Unicode-
NaMATH CHMBOJIOB
Tun object object Object MoXHO XpaHHUTD Bceobumit
BCE YTO YTOAHO peNoK
NMPUMENMAHUE

Ecnu noa BeIMYMHY OTBEJEHO 72 JBOMYHBIX Pa3psiioB, TO B HEH MOXHO NMpeACTaBUTDb 2"
Pa3/IMYHBIX COYETAHUH HyJiel u exuHu. Ecay crapuuii 6uT OoTBeseH noj 3Hak, TO Aua-
Na30H BO3MOXHBIX 3HaYeHHI BeJimauHbl — [—271, 271 — 1], a ecain Bce paspsizisl UCIIOJb-
3YI0TCS AJIs1 TIPEACTABJIEHHS 3HAYEHU S, IUATIA30H CMEIUAETCsl B 00J1aCTh MOJIOXKHTENIbHBIX
gucen u paseH [0, 27 — 1] (cm. Tabn. 2.5).

Bewecmeennvie munot, WK munvi 0aHHbIX C NAABAOUWEL MOYKOY, XPAHATCA B MAMSATH
KOMIIBIOTEPA MHAYe, YeM 1ieJIOUHCIeHHbIe. BHyTpeHHee 1ipe/icTaBIeHHe BeLIeCTBEHHOTO
YKMCJIa COCTOMT M3 JIBYX YaCTeii — MaHTHUCCHI ¥ TMOPSIIKA, KAKAAs YacTb UMeeT 3Hak. J{iu-
Ha MAHTHUCCHI OTIPEEISIeT MOUHOCMb YMCIIa, A /IMHA TIOPSKA — ero Juanaion. B nepsom
NpUOJIMOKEHHUH 3TO MOXHO NpeACTaBUTh cebe Tak: Hampumep, A yuciaa 0,381 - 104

! ZIJ[H BEIIECTBEHHBIX H (bHHaHCOBOI‘ O THIIOB B Ta6JIIfﬂIC TITPHBEACHBI abCcoMoTHEIE BEJIMYMHD
MHWHHMMAaJIbHBIX H MAaKCUMAaJIbHBIX 3HAYEHHIA.
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xpaHaTcs uKgpel ManTucesl 381 u nopsazok 4, ana yucaa 560,3 - 102 — manTHCCA
5603 u nopanok 5 (MaHTHCCA HOpMaiuayeTcst), a yueao 0,012 npeacrasieHo kak 12 u 1,
KoneuHo, B 3TOM IpHUMepe He YUTEeHbl CHCTEMa CUHCJIEHMs U Apyrue ocoOeHHOCTH.

Bce BelecTseHHble THNb! MOTYT IIPEACTaB/IATh KaK MOJOXHUTENbHbIE, TAK U OTpHULIA-
TeJIbHble YKcsIa. Yaile BCero B mporpaMMax MCIOMb3yeTcst THI double, MOCKOMIbKY ero
[anasoH U TOYHOCTD IIOKPBIBAIOT GOBUIMHCTBO MOTPeOHOCTEH. DTOT TUII UMEIOT Be-
IeCTBEHHBIE JIUTEPAJIbl 1 MHOTHE CTaHAApTHbie MaTeMaTH4ecKH1e (PyHKLUUU.

NPUMEYAHUE

Ob6partuTe BHHMaHHe Ha TO, YTO MPH OAUHAKOBOM KOJUYeCTBE HAHTOB, OTBOAMMBIX IMOA
BesnyuHbl THNA T10at 1 int, AManasoHsl UX KOMYCTUMBIX 3HAYEHUH CHIIBHO Pa3/INYyaloT-
¢S ¥3-3a BHyTpeHHe# Gopmbl npeacTaBiaeus. To ke caMoe oTHOCUTCs K 10ng u double.

Tun decimal mpegHa3HAYEH [JIsl OCHEHHBIX 6bIMUCAEHUL, B KOTOPHIX KPUTHYHBI OLIHO-
K1 okpyriaeHus. Kak BuzaHo u3 Ttabsn. 2.5, Tun float mo3BosisieT XpaHUTb OZHOBpeE-
MEHHO BCero 7 3Hayallux AecsiTH4HRIX udp, T double — 15-16. Ilpu BeruucaeHnsax
OUIMOKU OKpPYIJIEHHSI HAKaIUIMBAIOTCS, U NP OIIPeAeeHHOM COYeTaHUM 3HaYeHHi 3To
Aake MOXKET IPUBECTH K Pe3yJIbTaTy, B KOTOPOM He OyzeT HM OXHOMH BepHOM 3Havalieil
uudpsl! Besnuuneb! Tuna decimal mo3BoJSIOT XpaHUTh 28—-29 necITUYHBIX Pa3psAIOB.

Tun decimal He OTHOCHTCS K BELIECTBEHHBIM THUIIAM, Y HUX Pa3JIMYHOE BHYTpEHHee
npencrasieHue. BeMynHbI TeHE)XKHOTO TUIA []aXKe HEJIb3sI UCIIOJIb30BATh B OTHOM BbI-
pa)KeHUM C BellleCTBEHHbIMM 0e3 sIBHOTO nmpeobpa3oBaHus THHa. Vcronap3oBanue Be-
JMYMH (PMHAHCOBOTO THMIIA B OXHOM BbIPQXKEHUH C LEJTBIMHU JOIYCKAETCS.

JIroboit BcTpoennsiit Tl C# cOOTBETCTBYET CTaHAapTHOMY KJaccy 6ubmmorexku NET,
olpeJesIeHHOMY B IIPOCTPaHCTBe UMeH System. Beaze, riae Mcnosb3yercs iMsi BCTPOEHHO-
IO THIIA, €TO0 MOXXHO 3aMEHUTh MMEHEM KJjacca 6ubnoTekd. ITO 3HAYMT, YTO Y BCTPO-
eHHbIX TUNOB AaHHBIX C# ecTb MeToAbl U noysi. C UX MOMOILBIO MOXHO, HallpUMep,
HOJTY4YUTh MUHUMAJTbHbIE U MaKCHUMaJIbHble 3HAYEHMS JJIs1 LieJIbIX, CHMBOJIBHBIX, (bu-
HaHCOBBIX Y BeLIECTBEHHBIX YHCEN:

Q double.MaxValue (unu System.Double.MaxValue) — MakCMManbHOE YKCJIO THIIA double;
Q uint.MinValue (mu System.UInt32.MinValue) — MHHMMaJIbHOE YUCIO THNA uint.

NMPUMEYAHUE

MHuTepecHo, YTO B BellleCTBEHHBIX KJIaCCaX €CTh 3JIEMEHTHI, NPeACTaBIAIOLINE M10JIO-
XUTEJbHYIO M OTPHLIATENBHYIO HECKOHEYHOCTH, a TAK)KE 3HAYEHHE <«HE YMCJA0» — ITO
Positivelnfinity, Negativelnfinity u NaN coorBercTBeHHO. IIlpK BbIBOZIE HA 3KpaH,
HalpUMep, NePBOTO M3 HUX IOJIYYMUTCA CJAOBO «OECKOHEYHOCTb». Bce AocTymHble 3ne-
MEHThI KJIACCa MOXXHO TIOCMOTPETh B OKHE PellaKTopa KO/a, BBEAsI CHMBOJI TOYKH Cpa3y
TocJie UMEHH THIIA.

Tunbl nuTepanos

Kak y>e roBopusioch, BeTH4UHMH, He UMEIONINX TUIIA, HE cyllecTByeT. [loaTtoMy sMTepa-
Jibl (KOHCTaHThI) TOXe MMeIoT TUll. Eciiu 3HaueHue LIEJIOTO JIMTEPAsia HAaXOJUTCS
BHYTPHY [Mana3oHa AONMYCTUMBIX 3HayeHWH TUMa int, TUTepajl pacCMaTpPHBaeTcs Kak
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int, MHa4Ye OH OTHOCUTCS K HaMMEHbIUEeMY U3 TUNOB uint, Tong uau ulong, B ANanasoH
3HaueHU KOTOpPOro OH BXOAMT. BelecTBeHHbIe JIUTEpasibl O YMOMYAHUIO OTHOCATCSH
K Thmy double.

Hanpumep, koHcTaHTa 10 OTHOCHTCS K THUIY int (XOTS LJIst ee XpaHEHUS JOCTAaTOYHO
u baiita), a kKoHCTaHTa 2147483648 OGynmer onpenaesneHa Kak uint. s ssBHOro 3agaHus
THMA Jutepana cayxur cydpdukc, nanpumep, 1.1f, 1UL, 1000m (Bce cydpdukch nepe-
yucaeHsl B Tabu. 2.3). SIBHOe 3aaHKMe MPUMEHSIETCS B OCHOBHOM JJISl YMEHBIIEHUS
KOJIMYECTBA HESIBHBIX NTpecOpa3soBaHMi THUIA, BHINOJHSIEMbIX KOMITUISTOPOM.

Tunbi-3HA4YeHUS U CCbIJZIOYHbIE TUMbI

Yame Bcero tunbl C# pasfiesisiioT 1o cnocoby XpaneHus 31emMenmos Ha TUIIb-3Ha4eHHs
M CCBIJIOYHBIE THUIBI (pHUC. 2.2)!. DIeMEHTbl MUno6-3HaYeHUl, NI IHAUUMBLX, MUNOS
(value types), npeacraBasioT coboil MPOCTO MOC/IEA0BATENbHOCTb OUTOB B MaMSITH,
HeoOXOoAMMBIM 00bEM KOTODPOH BhIZE/sSIET KOMIUASTOP. MIHBIMU C/I0BaMM, BeJTMYMHBI
3HaYMMBbIX THIIOB XPaHSAT CBOM 3HayeHUs HENOCPeACTBEHHO. BenuuuHa ccovuiournozo
muna XpaHUT He CaMU AaHHBIe, a CChIJIKY Ha HUX (aApec, o0 KOTOPOMY PacnoJiO>KeHbl
nanHeie). CamMu JaHHbIe XPaHATCS B XMIIE.

BHUMAHUE
HecmoTps Ha pasnnyus B criocobe XpaHeHHUs, M THIBI-3HAY€HUS, M CChIJIOYHbIE THITHI SB-

JISIOTCS MOTOMKaMH ob1iero 6a3oBoro Kaacca object.

Tunbl AaHHBIX

Ccbinovubie
TUNbI

CrpyKkTypHbie Object
wepeqncneuun ] TUNbI MaCéMBbl
CTpoku string
Knacchbl
uHTepdencol
Nornyeckui Jeneratbl
yenoyucneHHble
BeulecTBeHHble [ Tunel nullable]
PUHAHCOBLIN CTpyKTYpb!
CUMBONbHbIA

Puc. 2.2. Knaccudukaumusa TMnoeB paHHbix C# no cnocoby xpaHeHus

PucyHok 2.3 unnocTpupyeT pasHuUlly MeXAYy BeJIMYHHAMU 3HAYUMOTO U CCBLJIOYHOTO
TunoB. OHYU U Te Xe AeUCTBUS HaZl HUMH BBINOJIHAIOTCS N0-pa3HoMy. PaccmoTpum
B KayecTBe IpUMepa IIPOBEPKY Ha paBeHCTBO. BeJWyMHbI 3HAaUMMOro TUIA PaBHBI, €CIU
PaBHBI UX 3HaYeHUsl. BeJMYMHBI CCBLIOYHOrO THUIIA PaBHBI, €CJIM OHH CCBLJIAIOTCA Ha

! BcTpoeHHble THIBI HA PUCYHKE BbieJN€HBI MOLYXKHPHBIM LIDH(MTOM, MPOCTHIE THIHI TIOJ-
YepPKHYTHI.
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OHM U Te Xe AaHHble (Ha pUCYHKe b ¥ C paBHEIL, HO @ He paBHO b AaXke NMPU OAUHAKO-
BhIX 3HauyeHMnx). VI3 3TOrO cienyer, YTO €CiM U3BMEHUTh 3HAYEHHE OAHON BEJMYUHBI
CCHLJIOYHOTO THMIIA, 3TO MOXXET OTPA3UThCSI HA APYTOM.

Xun
3HaveHune
T (navenme)| (Bnavenve [Ceninka] [ Cebinka] [ Cevinkal
a b c
X y

Puc. 2.3. XpaHeHue B NaMaTi BENIUHUH 3HAYUMOIO U CCHIJIOYHOMO TUMOB

O6paTuTe BHUMaHKE Ha TO, YTO HE BCE 3HAYHMMBIE THIIBI SBJISIIOTCA MPOCThIMU. [To apy-
roi KJacCU(UKAIUH CTPYKTYPhI U MIEPEYHCIEHUS] OTHOCSATCS K CTPYKTYPUPOBAHHBIM
THIIaM, OTIpeJeJIsiEMbIM IPOrpaMMHCTOM. MBI paccMOTpuM 3TH THIH B r1aBe 9. Ccoi-
JIOYHBIE THITHI MbI OyZ1eM H3y4aTh B [JIaBe 5 M MOCJIeYIOIUX I1aBaX, OCJie OCHOBHBIX
onepatopoB C#, Koraa Bbl OCBOUTE CHHTAKCHUC SI3bIKA, a IO 3TOr0 OFPAHWYMMCS MCIIOJIb-
30BaHMEM BCTPOEHHBIX TunNoB-3HayeHUi. Tuner nullable BBenenn: B Bepcuo C# 2.0
¥ paccMaTpUBalOTCs B Iase 13.

YnakoBska u pacnakoBka

Jlns Toro 4To6b! BEJIMYHHBI CCHIJIOYHOTO M 3HAYMMOIO THIIOB MOTJIH MCIIOJb30BaThCS
COBMECTHO, HEOOXOMMO MMETh BO3MOXHOCTh NpeoOpa30BaHUs U3 OIHOTO THIIA B JpPY-
roit. SI3sik C# obecrieunBaer Takyio Bo3MOXXHOCTh. [IpeoOpa3oBaHue u3 THIIa-3Have-
HMSI B CChLJIOUHBII THUII Ha3biBaeTCs ynaxoskoti (boxing), o6paTrHoe npeobpazoBanme —
pacnaxoexot (unboxing).

Ecau BeJIMUMHA 3HAYMMOTO THIIA MCIIOJIb3YETCS B TOM MECTE, Iie TpeOdyeTcst CChIOY-
HBIH THII, aBTOMaTU4YE€CKHU BBINOJHSETCS CO3/[aHue TTPOMEXKYTOYHOM BETUYUHEI CChLIOY-
HOTO THIIA: CO3/Ia€TCS CChUIKA, B XUTIE BbIAEJSAETCS COOTBETCTBYIONIUI 00beM maMsTH
M TyZla KONUPYETCs 3HaUeHHe BEJIMYMHb], TO €CTh 3HAUYE€HHE KaK Obl yIaKOBHIBAETCS
B 00beKT. [Ipn Heob6xomuMoCcTH 0O6PaTHOTO NMPeOOPa30BaHMs C BEJIMYUHBI CCHLIOYHO-
rO TUMNAa «CHUMAETCsl YNIAKOBKa», U B JAaJbHEAMMUX AEHCTBUSX y4aCTBYeT TOJBKO ee
3HayeHHe.

PekomeHpauum no nporpaMmmMumpoBaHMIO

[TonsTus, BBeZeHHbIE B 3TOH I1aBe, sIBAAIOTCS 6a30i1 [Ji9 BCEro JajbHEMIero mMare-
puana. Ha nepBbIii B3IJIsiA, U3y4eHHe BUAOB JIEKCEM MOXET NOKa3aThCs U3MUIIHUM
(mycTh MX pa3nuyaeT KOMIUIATOP!), OAHAKO 3TO COBEPIIEHHO He Tak. [1jist Toro 4TobsI
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YWTATh POrPaMMBbl, HEOOXOIUMO IOHMUMATh, H3 KAKUX 3JIEMEHTOB 513bIKA OHU COCTOSIT.
ITO NOMOTraeT U NPU MIOUCKe OLMMOOK, U TIpH 0OpallieHUH K CIIPABOYHOM CHCTEME, U NIPH
W3yJyeHUHU HOBBIX BepCHil si3bika. Bojiee TOro, uayyeHue Jjr060ro HOBOro sA3biKa PeKo-
MEH/IyeTCs HauuHaTh MMEHHO C JIEKCEM, KOTOpPhIE B HEM TOIIEPKUBAIOTCH.

IMoHsiTHE THNA AaHHBIX JEXHUT B OCHOBE OOJBITMHCTBA SI3HIKOBBIX Cpe/cTB. IIpu u3y-
YeHHH JI0O0ro THIa HeOOXOAMMO PaCcCMOTPETD [BE BEIIU: er0 BHyTPeHHee MpeCTaB-
seHue (a cieaoBaTeIbHO, MHOXXECTBO BO3MOXKHBIX 3HaYeHUH BEeJMYUH 3TOTO THNA),
a TakKe YTO MOXHO ZieJlaTh C 3TUMH BeJIMYMHaMH. MHOXeCTBO TUIIOB JaHHBIX, pea-
JIM3YEMRBIX B SI3bIKE, SIBJISIETCS OJHOH M3 €ro BaXHeWIHUX XapaKTepucTHK. Beibop
HaunboJee MOAXOASIIETO THIIA JJIS IPEACTABIEHUS JAHHBIX — OJHO U3 HEOOXOXHUMBIX
yCJIOBHIf co3aHus 3PPHEKTHBHBIX IIPOTPAMM.

HoBple s13bIKM M CpeACTBa MPOrpPaMMUPOBAHMS IOSBIISIIOTCS. HENPEPBIBHO, NIO3TOMY
MTPOTPAaMMHUCT BBIHYXX/JEH YYMTbCS BCIO XKU3Hb. CleoBaresbHO, OY€Hb Ba)XXHO Cpasy
HAY4YMThCSA YYUTHCA OBICTPO U 3ddekTrBHO. 151 3TOro HaZl0 MOAXOAUTH K OCBOEHHIO
KQXXIOTO SI3bIKa CUCTEMHO: BbIIEJIUTh COCTABHbIEC YaCTH, IIOHATh MX OPraHU3aLMIO ¥ B3au-
MOCBSI3b, HAMTH CXO/JICTBAa U OTJIHUYMS OT CPEJACTB, U3yYEHHHIX paHee, — KOpoYe ro-
BOpsl, 32 MMHMMAJIbHOE BPeMs Pa3JIOXKUTh BCE B MO3TY <IIO MOJIOYKaM» TaK, YTOOHI
HOBBI€ 3HAHUS TAPMOHWYHO JONOJHUIM MMeloluecsd. TOIbKO B 3TOM ciy4yae UMHU
OyzeT JIETKO ¥ NPUSITHO ITOJIB30BAThCSI.

IIporpammuct-npodeccuoHan J0JIXKeH YMEThb:

rPaMOTHO MOCTaBUThH 3aJaydy;

BbIOpaTh COOTBETCTBYIOIIUE SI3bIKOBBIE CPEJICTBA;

BbiOpaTh Haubosiee MOAXOASIIME 7151 IPEICTABJIEHUS] JAHHBIX CTPYKTYPBI;
pa3paboTtaTh 3(pHEKTUBHBINH ATITOPUTM;

HaIMHCaTh U JOKYMEHTHPOBATh HAZEXKHYIO U JIETKO MOAUGDHUIMPYEMYIO IPOrPaMMy;

O0O0D00OD

obecrieyuTs ee HCYEpHNbIBAIOIIEC TECTHPOBAHHUE.

Kpome Toro, Bce 3T0 HeoOXOIMMO BBHIMIOJIHATD B 3apaHee 3aJaHHble cpoku. Hazelocs,
YTO 3TA KHUra JaCT BaM NEPBOHAYA/IbHBIM UMITYJIbC B HY2KHOM HalpaBJIEHHH, a TaKxKe
KJIIOY K JaJibHEHIIEMY COBEPIIEHCTBOBAHUIO B POrpaMMHUpoOBaHuu kak Ha C#, tak
Y Ha APYTUX S3bIKaX.



Fhaesa 3

NepemMmeHHble, onepauuu
U BbipaXeHuUs

B a3Toii ry1aBe paccKa3bIBaeTCs O MEPEMEHHbIX, OCHOBHBIX omnepaiusax C#, npocreumx
CPEeACTBaX BBOJA-BhIBOAA U HauboJiee ynoTpeOUTEIbHBIX MaTeMaTHYeCKUX (DYHKIHUSX.
[IpuBeneHHbBIE CBEJIEHUS MO3BOJIAT BaM CO34aBaTh IIPOCThIE JUHEHHbIE TPOrPaMMBI
U SBJSTIOTCS: 6a30BBIMM JJIS1 BCETO JaJIbHENIIET0 U3yYeHHsI MaTepuaa.

NepemMeHHbIe

Ilepemennas — 3T0 UMeHOBaHHasi 00JIaCTh NTaMATH, NpeAHA3HAYEHHAs JJIS1 XPaHEHHUS
JaHHBIX ONpeaeseHHOro Tuma. Bo BpeMsi BHINIOJIHEHUSI MPOrpaMMbl 3HaYeHUe Iepe-
MEHHOH MOXHO M3MeHATh. Bce mepeMeHHble, HCNIOJIb3yeMble B IIPOTpaMMe, JOJIKHbI
ObITh ONMMCaHbl IBHBIM 06pa3oM. IIpu omucaHuy IS KaXI0H mepeMeHHOH 3aAaioTcs
€e UM U mun.

[IpuMep omucaHUs 1€JI0H NEPEMEHHON C MMEHEM a M BellleCTBEHHOH IepeMeHHOH X:
int a; float x;

Vmsa mepeMeHHOM CIyUT AJia obpalieHus K 06J1acTH NaMsiTH, B KOTOPOH XPaHUTCS
3Hauenue nepeMeHHo!. ViMs maet mporpamMmuct. OHO TOJDKHO COOTBETCTBOBATH IIpa-
BMJIaM UMeHOBaHUS uaeHTUduKaTopoB C#, oTpakaTh CMBIC] XPAaHUMOHN BEJIUYUHbI
u OBITh JIETKO pacro3HaBaeMbIM. Hanpumep, ecid B porpaMMe BBIYHUCISETCS KOJIU-
4eCTBO KaKUX-JKOO NpeIMeTOB, Jydllie Ha3BaThb COOTBETCTBYIOIYIO IIepEeMEHHYIO
quantity wud, Ha Xyno# KoHel, kolich, HO He, ckaxeM, A, t17_xz uau prikol.

COBET

XenarenbHo, 4TOOH UMS He COLEPHKATIO CUMBOJIOB, KOTOPBIE MOXKHO IIEPENyTaTh IPYyT
c aApyrom, Hanpumep 1 (cTpouHas 6yksa L) u [ (npomucHas Gyxsa 1).
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Tun nepemennoii svibupaemcs, ucxo0s u3 ouanasona u mpebyemol mouHocmu npeo-
cmaenenus dannvix. Hanpumep, HeT HEOOXOAMMOCTH 3aBOAUTb IIEPEMEHHYIO BEUIECT-
BEHHOTO THUIA /IS XPaHEHMs BEJMYMHBI, KOTOPast MOXET NMPUHUMATDH TOJBKO IeJIble
3HaY€eHHsl, — XOTS ObI TOTOMY, UTO IEJIOYUCIEHHBIE ONEPALIMH BBIMOJIHSIOTCS TOPa3Io
brIcTpEE.

[Ipy 0OBSIBIEHNY MOXXHO NMPHCBOUThH NEPEMEHHON HEKOTOPOE HAa4YaJbHOE 3HAYEHME,
TO €CTh UHUUUAUIUPOBAMY €€, HAIIPUMEP:

int a, b =1;
float x = 0.1, y = 0.1f;

31ech OIMUCaHBI:
O mepeMeHHas @ TUNA int, HA4YaJbHOE 3HaYeHNe KOTOPOi He NPHUCBauBaeTCs;
0 nepeMeHHas b Tuma int, ee HayaJbHOE 3HaYEHME PaBHO 1;

O nepemeHHBble X U y TUMNA fl1oat, KOTOPHIM IPUCBOEHBI OIUHAKOBBIE HauaJIbHble 3Haye-
Husa 0.1. PasHuua Mexxxy HUMM COCTOUT B TOM, YTO A5 MHUIIMAIN3ALNHU TIepeEMEeH-
HO# X cHayasia GopMHUpyeTcsl KOHCTaHTa Tuna double (aTO TUI, NPUCBaHBaEMBbIH 1O
YMOJIYaHHIO JIUTEpajiaM C APOOHOI 4acCThIO), a 3aTeM OHa MPeoOpa3yeTcss K TUILY
float; mepeMeHnHoit y 3Hayenue 0.1 mpucBauBaeTrcst 6e3 IPOMEXYTOYHOTO IIpeodpa-
30BaHMSI.

HpI/I HHHIIHAJIN3allHl MOXHO UCII0JIb30BaTh HE TOJIbKO KOHCTaHTY, HO Y BbIpa)KCHUE —
IJ1IaBHOE, 4yTOOBI Ha MOMEHT ONMCAHHUs OHO OBLIO BbIYUCJIAEMDBIM, HAIIDUMED:

int b=1, a = 100; -
int x=Db *a + 25;

VM HULIMaIM31upOBaTh IEPEMEHHYIO MIPSIMO TIPU OOBSIBIEHUM He 00s13aTEIbHO, HO TIepen
TeM, KaK ee MCIIOJb30BaTh B BHIYUCAEHHUSAX, 3TO CAEJaTh BCE PABHO MpPHIETCS, HHAYE
KOMITHJISITOp cooOuuT 06 omunbke.

BHUMAHME
PexoMeHayeTcs Bceria MHULMAIU3WPOBATh MepeMeHHbIe NIPU OIMHCaHUH.

BripoueM, uHOrAa 3Ty paboTy JejiaeT 3a NPOrpaMMKICTa KOMITUJISITOD, 3TO 3aBUCHT OT
MECTOHAXOXJIEHUS OnMcaHus nmepeMeHHoON. Kak Bl moMHuTe U3 raasel 1, mporpamma
Ha C# COCTOMT M3 KJIaCCOB, BHYTPH KOTOPBIX OIMCHIBAIOT MeTOAbl U HaHHble. [lepe-
MeHHbIe, ONTUCAHHbie HETTOCPEACTBEHHO BHYTPH KJIACCa, HA3bIBAIOTCS NOAAMU KAACCA.
VIM aBTOMaTMYeCKH TPUCBAUBAETCA TAK Ha3bIBAEMOE <«3HAYEHHE [0 YMOIYAHUIO» —
KaK MpaBuio, 370 () COOTBETCTBYIOIIETO THUIIA.

HepeMeHHble, OIIMCAaHHBbIC BHYTPHU METO/ZIA KJIACC4, HA3bIBAIOTCA JIOKANOHBIMU NEPEMEH -
Homu. IX MHMIManu3anusi Bo3Jjiaraercst Ha IIporpaMMHUCTa.

NMPUMEYAHUE

B aToii rnase PacCMaTPUBAKOTCSA TOJBKO JIOKAJIbHBIE IIEPEMEHHDIE ITPOCTbIX BCTPOCHHBIX
THUITIOB J3HHBIX.
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Tak Ha3biBaeMast obiacms deticmeus TIEPEMEHHOM, TO €CTh 00JIaCTh IIPOrpPaMMBI, T/E
MOKHO MCII0JIb30BaTh NEPEMEHHYI0, HAUMHAETCSI B TOYKE €€ ONMUCAHUS U IJIMTCS
10 KoHIa 6Ji0Ka, BHYyTPH KOTOPOTO OHA onucaHa. Br1ox — 3TO KO/, 3aKJII0YEHHBIH
B ¢urypusie ckobku. OCHOBHOE Ha3HayeHHe 6I0Ka — IrPYNIIUPOBKA ONEPaTOPOB.
B C# mobas mepeMeHHasi ONMCaHa BHYTPH KaKOro-J1u00 OJIOKa: Kjacca, METOIa HMJIH
6J10Ka BHYTpH MeETO/IA.

MMs niepeMeHHOM JO/DKHO ObITh YHUKAIBHBEIM B 00acTu ee aeiictBus. O6aacTp aeki-
CTBYSL PacIPOCTPAHSIETCS] HA BJIOXKEHHBIE B METOA OJIOKM, U3 3TOTO CJIELYET, YTO BO
BJIOXKEHHOM OJIOKE HeJb3si OOBSBUTD MEPEMEHHYIO C TAKMM e UMEHEM, YTO M B OXBa-
THIBAIOIIEM €0, HAllPUMED:

class X // wHayano onucaxus Knacca X
{
int A; // none A knacca X
int B: // none B knacca X
void Y() A e e MeToA Y Knacca X
{
int C; // nokanoHas nepemeHHas C, obnactb penctsusa - mevop Y
int A; // nokanbHas nepemeHHan A (HE KoHpaukTyeT C nonem A)
{ /] ============ BNIOKeHHbIn ONOK 1
int D; // nokanbHas nepemeHHas D. obnacTb fAedcTBus - 3TOT ONOK
// int A; negonyctumo! OumbKa KOMNUAAUMKM, KOHPIMKT C NOKANbHOW
// nepeMeHHon A
C = 8B; // npucsausanue nepemenHol C nona B knacca X (%)
C = this.A; // npucsausanue nepemeHHoi C nons A knacca X (**)
} /[ ============ KoHey Onoka 1
{ /] ============ BJIONEHHbI# ONOK 2
int D; // nokanbHas nepemenHas D, obnacTb percTBuA - 3TOT ONOK
} /| ============ KoHelu Onoka 2
} /] ommmmm e KOHely onucauus Metopa Y Knacca X
} // Kowey onucauus Knacca X

JlaBaiite pazbepeMcsl B aTOM nmpumepe. B HeM omucaH KJacc X, COAEpKamuil TpH
3jneMeHTa: moJje A, mosie B u Metox Y. HenocpeacTBeHHO BHYTpH MeTosa Y 3a/IaHbI /iBe
JIOKaJIbHbIE TIepeMeHHble — C U A.

BHyTpH MeToZa Kiacca MOXHO ONUCHIBATh IEPEMEHHYIO C UMEHEM, COBNAAAIOIINM
C ToJIeM KJIacca, TIOTOMY 4TO CYIIECTBYeT CIocob MoCTyma K IOJI0 KJacca C IMOMO-
IbIO KJIIOYEBOTo ¢I0Ba this (3TO WIMIOCTPUPYET CTPOKA, OTMEYEHHAsT CHMBOJIAMH ***).
TakuM o6pa3oM, JIoKaIbHasI IepeMEHHAs A He «3aKphIBaeT» MoJe A kjacca X, a BOT Mo-
IIBITKA OMHCATh BO BJOXEHHOM OJIOKE APYTYIO JIOKWIbHYIO MEPEMEHHYIO C TEM XKe
UMEHEM OKOHYHUTCS HeyAauyel (3TH CTPOKU 3aKOMMEHTHPOBAHBI).

Ecny BHyTpH MeTo/la HET JIOKAJIbHBIX IIepEMEHHBIX, COBNAAAIOIIUX C TOJISIMM KJIAcca,
K 3THM HOJISIM MOXHO OOPaTUTBCS B METOJIE HENOCPEACTBEHHO (CM. CTPOKY, IOMEYEHHYIO
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CUMBOJIaMH **), [[Be nepeMeHHble ¢ uMeHeM D He KOH(IUKTYIOT MeXAy co0oii, mo-
CKOJIbKY 6JIOKH, B KOTOPBIX OHH ONKMCAaHBbI, HE BJIOJKEHKI OUH B JPYTOil.

COBET
Kak mpaBuio, nepemeHHBIM ¢ 6osbInoil 06JacThIO HEHCTBUSL AAlOTCsA Gosiee JUTMHHbBIE
HMMEHa, a JUIsl IEPEMEHHRIX, BCSA <«XKH3Hb» KOTOPbIX — HECKOJIBKO CTPOK HCXOJHOIO TeK-
CTa, XBATHT M OAHOMN OYKBH C KOMMEHTapHEM MpPU OOBbSIBIEHUH.

B muctunre 3.1 npuBeaeH nmpuMep MpPOrpaMMbl, B KOTOPOIl ONIMCHIBAIOTCSI U BRIBOJISIT-
Cs1 Ha 3KPaH JIOKAaJIbHbIE IIePeMEHHHIE.

JincTuur 3.1. OnucaHne nepemeHHbiX

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{
int i=3;
double y = 4.12;
decimal d = 600m;
string s = "Baca";
Console.Write( "i = " ); Console.WritéLine( i ):
Console.Write( "y = " ): Console.WriteLine( y ):
Console.Write( "d = " ). Console.WriteLine( d ):
Console.Write( "s = " ): Console.WriteLine( s ):
}

}

Kak BBl morazammcek, MeToa Write mesaet To Xe camoe, YTO U Writeline, HO He IepeBo-
IUT CTPOKY. Bosee ynobHbIe CIOCOOBI BBIBOJA PACCMOTPEHBI B KOHLE 3TOH TIaBbl
B paszesnie «IIpocreitmuii BBOA-BHIBOA> (CM. €. 59).

BHUMAHME
ITepeMeHHBIe CO3JAI0TCS MPU BXOAe B UX 00JacTh AeicTBUsi (6JOK) U YHUUTOXKAIOTCS
[pH BhIXOZIE. ITO 03HAYAET, UTO MOCJIE BhIX0/Ia 13 6/10Ka 3HaYeHNe NIEPEMEHHON He COXpa-
Hsietcs. IIpu oBTOPHOM BXOJIE€ B 3TOT XKe OJI0K NepeMeHHasi CO3[aeTCsT 3aHOBO.

UMmeHOBaHHbIE KOHCTAaHThI

MoXxHO 3anpeTUTh U3MEHATh 3HaYeHUe NIepeMeHHOH, 3a/1aB [IPH €€ ONMCaHWHU KJIl0Ye-
BO€ CJIOBO CONnst, HapuMep:

const int b = 1;
const float x = 0.1, y = 0.1f; // const pacnpocTpaHseTcs Ha obe nepeMeHHuie
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Takue BeJUUYMHBI Ha3bIBAIOT UMEHOBAHHBIMU KOHCMAKMAMU, WIN NIPOCTO KOHCMAH-
mamu. OHU TIPUMEHSIIOTCS AJISE TOrO, YTOOBI BMECTO 3HAY€HU KOHCTAaHT MOXHO OBLIO
MCIOJIb30BaTh B IPOrpaMMe WX MMeHa. JTO JeJiaeT mporpaMmy 6oJiee OHSITHOH U 06-
JleryaeT BHeCEHHE B Hee M3MEHEHUH, NOCKOJbKY W3MEHHMTb 3HauyeHHe NOCTaTOYHO
TOJIbKO B OTHOM M€CTe [IPOTrPaMMBl.

NPUMEHAHUE
Yiayyiuenue yuTabe1bHOCTH IPOMCXOAMT TOJIBKO MPH OCMBICJIEHHOM BbI6OpE MMEH KOH-
cTaHT. B xopouro HanMcaHHoit mporpaMme Boo6Iie He 10JDKHO BCTPEYaThCsl MHbIX YHCEJI,
kpome 0 u 1, Bce ocTasibHBIE YMCJIA JOJKHBI 3371aBaThCs UMEHOBAaHHbBIMU KOHCTaHTaMH
C IMEHaMH, OTPAXKAIOLUIMMH KX Ha3HaYeHHe.

MMeHOBaHHBIE KOHCTAHTHI AOJIKHBI 06s3aTeIbHO WHUIHAJIM3UPOBATHhCA IIPDHU OIMCa-
HUH. HpI/I HHHULHAJIM3alu MOXXHO HCIIOJIb30BaTb HE€ TOJIBKO KOHCTAaHTY, HO U BbIpa-
JXKeHnue — IJIaBHOE, 4yTOOBI OHO OBLIO BHIYMC/ISIEMBIM Ha 3TAIE KOMITHJISIITUH, HAITpUMED:

1. a = 100;
b*a+ 25;

const int b
const int X

Onepauuu n BbipaXxeHuns

Buvipasxcenue — 3T0 MPaBHJIO BbIUMCIEHUST 3HAUYeHUs:. B BbIpaXkeHWM y4acTBYIOT one-
pandvl, ob6beIUHEHHbIe 3Hakamu onepayui. QnepaHaaMy NPOCTeiIero BoipaXkeHus
MOTYT ObITh KOHCTAHTBI, IEPEMEHHBIE ¥ BbI30BbI (DYHKIIM.

Hampumep, a + 2 — 3To BoIpaXkKeHHe, B KOTOPOM + ABJISETCST 3HAKOM OTIEpAIllUM, a @ ¥ 2 —
onepanaamu. ITpobesbl BHYTPH 3HaKa omepaliiu, COCTOsEH U3 HECKOIbKUX CHM-
BOJIOB, He JonyckaioTcsa. I1o KOMMYecTBY y4acTBYIOIIMX B OJHOM OIepaiuu olie-
PaH/0B OTepallvy AeJISTCS Ha yHapHble, bunaphvie U mepuaphyio. Onepaunu C# mpu-
BeZeHbl B Tabu. 3.1

Tabnuua 3.1. Onepauun C#

Kareropus 3Hak onepauun  Haspanue Omucanne
[TepBuunbie . Hoctyn k anemMeHTy C. 105
x() BrI3oB MeTOAa WM Aenerarta C. 108, 221
x[] Hoctyn k anemeHTy C.127
X++ IMocTdukcHbI UHKpEMEHT C. 47
X-- [ocTduxcHbIl neKpeMeHT C. 47
new Boizenenvie naMsTu C. 48
typeof [Monyyenwne Tuma C. 280
checked [TpoBepsieMbIit KO C. 46
unchecked HenposepsieMbiii Koz C. 46

! B 3700t TabHLIe CMMBOJI X IPpU3BaH HOKa3aTh PACIIONIOXKEHME OTIePaH/la U He SBJSAETCS YacThio
3HaKa OnepanuH.
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Karteropus JHax omepaunu Ha3sBanue Onucanue
YHapHbie + YHapHbI# 11J110C '

- YHapHbIit MUHYC C. 48

(apugpmMeTuyeckoe OTpULIaHHE)

! Jloruueckoe oTpulaHue C. 48

~ ITopaspsnHoe oTpuLianue C. 48

++X ITpedpukcHBIN HHKPEMEHT C. 47

--X [IpedukcHbI fEKPEMEHT C. 47

(tun)x IIpeo6pasoBanue THna C. 49
MyAbTHIUIMKaTUBHBIE ¥ YmMHoxeHune C. 50
(Tumna yMHOX€eHHsI)

/ Henenue C. 50

4 OcTaTok OoT AeeHus C. 50
AnnutuBHbBIE (THIIA CrnoxeHue C. 43
CJIOKEHU )

- Berynranue C.53
CaBura << Casur BreBo C.54

>> Casur BnpaBo C. 54
OTtHOmEHUs < Mensbue C.54
W ITPOBEPKY THUIIA

> Bosbuie C. 54

<= Menblue UK paBHO C. 54

>= Bosbiue nim paBHO C.54

is ITposepka npunamnexsocty Ty  C. 194

as IIpuBenenue Tumna C. 194
ITpoBepku Ha == PaBHo C. 54
PaBEHCTBO

I= He paBno C. 54
IMopaspsiaunie & ITopaspsaanas koublonkuus (1) C.55
JIOTH4ecKHe

* Ilopaspsizroe uckmovaromee UWJIM -~ C. 55

| [Mopaspsignas ausbionkuus (UJIU) C. 55
YcnosHule noruyeckue && Jlornueckoe 1 C. 56

| Jlornyeckoe UJIN C. 56
YcnoBHas 7 YcnoBHas onepauus C. 56
IIpucBauBanus = IIpucBanBanue C. 56

*= YMHOXeHHe ¢ TpUCBauBaHUEM

/= [enenue ¢ npucBaMBaHUEM

&= OcTaToK OTAeIeHHS! C NPHUCBAaBaHUEM

+= CioxeHue ¢ IpUCBauBaHUEM

npogonxerue 9
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Ta6bnuua 3.1 (npogosxeHune)

Karteropus 3Hak onepanun  Haspanme Omxcanne
-= BruuTanue ¢ mpHcBauBaHHEM
<<= CaBur BNEBO ¢ IPUCBaUBaHUEM
>>= CaBur BIpaBo ¢ NMPUCBAUBaHHEM
&= ITopaspsinHoe U ¢ npucBauBaHueM

= ITopaspsigHoe uckmovalomiee JIU
¢ IpUCBaUBaHHEM

= ITopaspsianoe WJIW ¢ npucBavBanuemM

NMPUMEYAHUE

B Bepcuio C# 2.0 BBemena onepauusi obbefuHeHHs ??, KOTOpasi paCCMaTpPUBAETCs B IJ1a-
Be 13 (cM. pasgen «ObHyIsieMbie THIB, €. 309).

Onepaliuy B BHIPAXKEHHH BBIMOJHSIOTCS B ONpeAeJeHHOM NOPSiZIKE B COOTBETCTBHH
Cc npuopumemamu, Kak 1 B MaTematuke. B 1a6x. 3.1 onepanun pacnosioxeHsl o yObI-
BaHMIO IPHOPUTETOB, YPOBHY IPHOPHUTETOB pa3jiejieHbl B TabO/IHLe TOPU30HTAIbHBIMHU
JIUHUSIMH.

Pe3ysibTaT BEIMMCIIEHUS] BHIPAKEHUs XapaKTepusyercs sHauenuem U munom. Hanpu-
Mep, IyCTb @ M b — nepeMeHHbIe 1IeJIOT0 TUMAa U OMUCAHBI TaK:

inta=2,b=5;

Torna BeipakeHue a + b UMeeT 3HaueHue 7 ¥ THI int, a BuIpaXXe€HHE a = b UMeeT 3Have-
HHe, PaBHOE MOMEIIEHHOMY B ITEPEMEHHYIO a (B JaHHOMY CJIyyae — J), M THII, COBIIa-
JAIOLHUH C THUIIOM 3TOMN NepeMeHHOM.

Ecnu B 0JHOM BBIp2)XEHUM COCEACTBYIOT HECKOJIBKO OI€pallMii OAMHAKOBOIO NPH-
OpUTETa, ONEepaliy IIPHCBaUBaHUs U YCJIOBHas Ollepalus BBLIOJHSIOTCA cnpasa
Ha1e6o, OCTabHbIE — Clesa Hanpaeo. [l n3MeHEeHHs TOPSAAKa BbITIOJHEHUS Olle-
paLMii UCNIONb3YIOTCS Kpy2avie CKOOKY, YPOBEHD UX BJIOXEHHOCTH MPAaKTHYECKH He
OrpaHWYe€eH.

Hanpumep, a + b + c o3navaer (a + b) + ¢c,aa = b = c o3Hauaer a = (b = ¢). To ecTp
CHayajla BRIYUCJISIETCS BhIpaxkeHUe b = ¢, a 3aTeM €ro pe3ybTaT CTAaHOBUTCS IIPaBbiM
OINepaHAOM 1Sl ONepalMy NIPHCBAaMBaHMs IIePEMEHHOM a.

NMPUMEYAHUE
YacTo mepes BHINIOJHEHHEM ONEPAaLMH TPeOYeTCsl BRIYUCIUTH 3HaY€HUsI ONePaHIOB.
Hanpumep, B Boipaxenuu F(i) + G(i++) * H(i) cHayasa BeissiBalorcst GyHkuuu F, G
U H, a 3aTeM BBINOJIHAIOTCS YMHOX€EHHE M cJIokeHHe. OnepaHabl BCeraa BRIYUCIAIOTCS
CJieBa HANpaBO HE3aBMCHMO OT NPUOPHTETOB OMNEpalMii, B KOTOPbIX OHH yYaCTBYIOT.
Kcrati, B mpHuBeAeHHOM ITpUMepe MeToA H BhI3BIBaeTCS C HOBBIM 3HayeHHeM 1 (yBesIH-
YeHHBIM Ha 1).

Tumn pesysbraTa BbipakeHUs! B oOmeM ciayyae opMupyercs IO IpaBwiaM, KOTOpbIe
OMMCaHBI B CJIeyloLleM pasfese.
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NMpeobpa3oBaHna BCTPOEHHbIX apudpmeTuyecKmux
TUNOB-3HAYEeHUMN

IIpy BBIYMCIEHHU BbIPAXKEHHIT MOXXET BO3HHKHYTh HEOOXOAMMOCTD B NIpeobpa3oBaHHH
THIOB. Ecau onepandvl, exo0awue 6 evipaxcenue, 001020 muna u onepayus Ons 3mozo
muna onpedenena, mo pe3yrsmam evipaxcenus bydem umems mom xce mun.

Ecsu onepaHabl pa3HOTO THUINA U/WIM ONEpanysi sl 3TOTO TUIA He OIpe/iesieHa, Te-
PEA BHIYMCJEHHSIMM aBTOMATHYECKM BHIIIOJHSETCS MpeoOpa3oBaHUe THUNA MO MPaBU-
JiaM, 00eCTIeYyHnBaOIUM pHUBENeHHe Oosiee KOPOTKUX THUMOB K 6oJiee IJIMHHBIM IS
COXpaHEHHs1 3HAYUMOCTH M TOYHOCTH. ABTOMaTHYecKoe (Hes8Hoe) npeobpa3oBaHue
BO3MOXHO He BCET/A, 2 TOJIHKO €CJIU IIPH 3TOM He MOXET CIyYUThCS IOTePst 3HAaUNMMOCTH.

Ecaun HesiBHOrO NMpeo6pa3oBaHUsA U3 OXHOTO THIIA B IPYTOii HE CYIIECTBYET, IPOTPaM-
MMCT MOJXET 3a/IaTh A6HOe NpeoOpa3oBaHKe THUMA ¢ IIOMOLUbIO onepauuu (Tvn)x. Ero
pe3yJIbTaT OCTaeTCsl Ha COBECTH MporpaMmucTa. SIBHOe mpeoOpa3oBanue paccMaTpu-
BaeTCs B 9TOH IjlaBe HEMHOIO MO3XKe.

BHUMAHME

ApudMeTryeckmne onepauuu He onpeneyeHsl A 6ojee KOPOTKHX, yeM int, Tunos.
3TO 03HAYaET, YTO €CJAY B BBIPAXXKEHUM YYaCTBYIOT TOJIBKO BeJIHYMHBI THUIOB Shyte,
byte, short u ushort, nepea BumosHeHHeM onepanuyu onu 6yayT npeobpasoBass! B int.
Takum 06pa3oM, pe3ybTart 000 apu(pMeTHIECKOM onepaly UMeeT TUN He MeHee nt.

ITpaBua HesIBHOTO npeoOpa3oBaHusi WILTIOCTpupyeT puc. 3.1. Eciu oann u3 onepan-
JIOB MUMEET THII, U300paXkeHHRIW Ha 60Jiee HU3KOM YPOBHE, YeM JPYTOM, TO OH TIPUBO-
JIUTCS K TUILy BTOPOTO OIN€PaH/ia NIPU HAJIMYMH IyTH Mexay Humu. Eciu myTd Her,
BO3HMKaeT omuOka koMnuasuuu. Ecim myteit HeckobKo, Boibrpaercst Haubosee Ko-
POTKHMIA, HE COAEPXKAIIMi MyHKTUPHbIX JuHUii. [Ipeobpa3oBaHye BHINOIHSIETCS He MO-
CJIeZIOBATEJIbHO, a2 HEMOCPEACTBEHHO M3 MCXOAHOTO TUIIA B Pe3yIbTHPYIOILIMI.

short

( sbyte ) Lbyt; ) char |

Puc. 3.1. HessHbie apudpmeTuyeckue npeobpazosaHua TUNOs
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[IpeobpasoBanue Hosiee KOPOTKHX, 4eM int, TUIIOB BHITIOJIHSIETCSA MPU IIPUCBAMBAHUH.
O6partuTe BHMMaH1e Ha TO, YTO HESIBHOrO nmpeobpa3oBanus u3 float u double B decimal
He CYHIECTBYET.

NPUMEMAHUE
[Tpeo6bpasoBanue u3 tumnos int, uint u long B Tun float u u3 Tuma long B tum double
MOJKET BBI3BaTh IOTEPIO TOYHOCTH, HO He MOTEPIO 3HAYMMOCTH. B mporiecce Apyrux Bapu-
aHTOB HEsIBHOTO TpeoOpa3oBaHusa HHMKaKasi HHGOpPMALIMs HE TEPSIETCS.

BBeaneHve B UCKNoYeHUs

[Ipy BBIMMCIIEHUH BbIpaXXEHHWH MOTYT BO3HUKHYTbh OUIMOKH, HAlPUMEp, MEPENOHe-
HHe, UCUE3HOBEHME TOPSIKA WIH JieJieHue Ha HoJb. B C# ecTh MeXxaHM3M, KOTODBIiH
103BOJIsIeT 06pabaThiBaTh MOA0OHBIE OLUIMOKH M TaKUM 00pa3oM u3beraTh aBapHHOTO
3aBepuieHus nporpaMmbl. OH Tak ¥ Ha3bIBACTCS: MEXAHUIM 06pabOmKU UCKAOUUMENb-
Hblx cumyauutl (UCKAIOUEHUN).

Ecii B npouecce BHIYMCIEHHIH BO3HUKIA OMINOKA, CUCTEMA CUTHAIU3UPYET 00 3TOM
C MOMOIIBIO CIELHATBHOTO AEHCTBHS, Ha3bIBAEMOTO 8btOpacviéaruem (2eHepuposanuem)
uckmouenus. Kaxxmomy Ty omIMOKH COOTBETCTBYET CBO€ MCKaodeHHe. [1ocKonbKy
C# — s3bIK 0OBEKTHO-OPUEHTUPOBAHHBIH, MCKIIIOUEHHS SABJSIOTCSA KJIacCaMM, KOTOpBIE
MMeloT 0011ero nmpeaka — Kjacc Exception, onpeneseHHbIH B MPOCTPAaHCTBE MMEH System.

Hanpumep, npy eieHUH Ha HOJIb OyZIeT BhIOpolIeHO (CreHepHPOBaHO) UCKITIOYEHHE
C JJIMHHBIM, HO TIOHATHBIM UMeHeM DivideByZeroException, mpu HepocTaTKe NaMsITu — UC-
kmoyeHue OutOfMemoryException, pu repenoiHeHHU — UCKIIoYenue OverflowException.

NPUMEYAHUE

CraHzapTHBIX HCKIIIOYEHHH OYeHb MHOTO, TEM He MeHee TIPOrpaMMUCT MOJXKET CO3aBaTh
U coOCTBEHHbIE UCKIIOYEHHs Ha OCHOBE KJjacca Exception.

[TporpaMMHCT MOXeT 3aAaTh criocob 06paboTKH UCKITIOUEHMS] B CHELMATbHOM OJIOKe KO-
713, HAYMHAIOIHEMCSI C KJIIOYEBOTO CJIOBa Catch («IlepexBaTUTh» ), KOTOPbIi Oyner aBToMa-
TU4ECKU BBITIOJIHEH NP BO3HUKHOBEHUM COOTBETCTBYIOIIEH MCKIIOUUTEIbHOM CUTYalNM.
BHyTpH 6J10Ka MOXHO, HalIPUMeEP, BHIBECTH TpeAyTIpexJaoliee coobLeHre Wid CKOp-
PeKTUPOBATb 3HAUEHUs! BEJIMYMH M IIPOAOJIKUTH BHITIOJHEHHE NporpaMMel. Ecin aToT
6JI0K He 3a[1aH, CHCTEMA BRITIOJIHUT OtiCBUS N0 YMONUAHUIO, KOTOPBIE OOBIYHO 3aK/II04a-
IOTCS1 B BBIBOJIE TMAaTHOCTMYECKOTO COOOIIEHUST U HOPMAJIbHOM 3aBEPUIEHMH TPOrPaMMBI.

[IponieccoM BrIOpacEIBaHMS MCKJIIOUEHUI, BOBHUKAIOIUX IIPH ITEPENOTHEHNH, MOXHO
ynpasaaTh. [ns aToro ciayxart kiioudeBbie coBa checked u unchecked. Cioso checked
BKJIIOYAeT NTPOBEPKY NepeloiHeHHUs], cI0Bo unchecked BrikiodaeT. IIpy BeIK/IIOYEeHHOMH
IIpOBEPKe UCKJIIOYEHUS], CBSI3aHHBIE C NTEPENIOJTHEHUEM, HE TEHEPUPYIOTCS, 2 pe3yJIbTaT
ornepaluu ycexkaercs. IIpoBepky nepenosHeHust MOXHO peaJiM30BaTh AJS1 OTAENbHOTO
BBIPQXKEHUS] WM IS 11eJ10ro 6J10Ka OnepaTopoB, HANIPUMED:

a = checked (b + ¢): // [NA BbIpAKEHU$

unchecked { // pna GnOKa onepaTtopos
a=b+c:

}
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IIposepka He pacnpocTpaHsieTcs Ha GyHKuuH, Bhi3BaHHbIE B 6710Kke. Ecaiu npoBepka
TepEeNoHEHUST BKJIIOYEHA, TOBOPAT, YTO BHIYMCJIEHHS BBINOJHSIOTCA 6 NPOSEPAEMOM
KoHmexcme, eCM BBHIKJIIOYEHa — B HENpoBepsieMOM. IIpoBepKy NepernoJHeHus: Bbl-
KJTIOYAlOT B CIy4Yasx, KOrJa ycedyeHHe pe3yJibTaTa Omepaluy HeoOXOAMMO B COOTBET-
CTBUH C aJITOPUTMOM.

MoxxHo 3a/1aTh ITPOBEPKY NEPENOJHEHHUS BO BCEH NMPOrpaMMe C MOMOLIbIO KJII0Ya KOM-
nuasaTopa /checked, 3To mose3HO MpH OTJaajaKe nporpaMMsl. ITockoabKy nomobHas
NpOBEpPKa HECKOJIBKO 3aMe/isieT paboTy, B rOTOBO# ITpOrpaMMme 3TOT PEXUM OOBIYHO
He WCITOJIb3yeTCsl.

MBI moAPOOHO PaCCMOTPHM MCKJIIOUEHUsI M uX 00paboTKy B pasaene «O6paboTka uc-
KJIIOYHTEIbHBIX cUTyaluii» (cM. c. 89).

OcHoBHble onepauuun C#

B 3TOM pa3zene KpaTKO ONMUCAaHbl CHHTaKCUC U TpUMeHeHMe Bcex onepauuit C#, kpo-
Me HEKOTOPHIX NMEePBHYHBIX, KOTOPble PACCMAaTPHUBAIOTCS B MOCIEAYIOLIUX [JIaBax IIpH
HU3y4YeHHU COOTBETCTBYIOILEIO MaTepHaJa.

MHkpeMeHT n nekpemMeHT

Onepauuu uHKpeMeHTa (++) U neKpeMeHTa (--), Ha3blBaeMble TaK)Xe ONepalusiMy
YBEJIMYEHUS] U YMEHBIIEHUSI Ha eIMHUILY, UMEIOT /iBe (POPMBI 3alIUCH — NPEPUKCHYIO,
KOr/ia 3HaK OINepalliy 3alMChIBAETCS MEPeN ONepaHioM, U nocmeuxcHyo. B npedukc-
HOI ¢opMe CHayala H3MEHSIETCS OIepaH], a 3aTeM €ro 3HayeHHe CTAHOBUTCS pe3yJib-
TUPYIOLIMM 3HaYeHHEM BhIPaXKeHUs, a2 B IOCTPUKCHON (popMe 3HaYeHNEM BbIPaXKEHUS
SIBJISIETCS ICXOAHOE 3HaYEeHHE OIepaH/a, Mocje 4Yero oH nuaMeHsercs. JIuctuur 3.2 wi-
JIIOCTPUPYET 3TU ONEPalyH.

Jincturr 3.2. Onepaumm MHKPEMEHTa U feKpeMeHTa

using System;

namespace ConsoleApplicationl

{ class Classl

{ static void Main()
{

intx=3,y=3;
Console.Write( "3HauyeHue NPePUKCHOTO BhipameHus: " ):
Console.WriteLine( ++x );
Console.Write( "3uaueHue x nocne npupaweHus: " ):
Console.WriteLine( x );

Console.Write( "3HayeHue NOCTPUKCHOrO BbipaweHus: " );
Console.WriteLine( y++ );

Console.Write( “"3Hayenwe y nocne npupaweHus: " );
Console.WriteLine( y ):
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Pe3yabTaT paboThl POrPaMMEL:

3HaueHune npepuKCHOro Boipamenuns: 4
3HaueHue x nocne npuvpaueHns: 4
3HayeHne NOCTPUKCHOTO BbipakeHua: 3
3HayeHue y nocne npupawenus: 4

CranziapTHble onepalii UHKpeMeHTa CYIeCTBYIOT IS I[€JIbIX, CHMBOJIBHBIX, BEIIeCT-
BEHHBIX U (PMHAHCOBHIX BEJIUYUH, a TaKxKe JJs1 nepedyucaeHui. OnepaHioM MoOXeT
ObITH IIEpEMEHHAS, CBOMCTBO WM MHIEKCATOp (Mbl PACCMOTDHUM CBOMCTBA H MHAEKCA-
TOPHI B CBOE BpeMsi, B IJIaBax d U 7).

Onepauua new
Onepanysi new CIIy>KUT AJis CO3MaHUsI HOBOro 00bexTa. (Dopmar onepauuu:
new tTan ( [ aprymexTn ] )

C moMolnpio 3ToH Onepallii MOXXHO CO37aBaTb 06BEKTBI KaK CChUJIOYHBIX, TaAK ¥ 3Ha-
YUMBIX TUIIOB, HAITPUMEDP:

object z = new object();
int 1 = new int();: // 10 %e camoe, 4yt0 int i = 0;

O6bekTbl CCBIJIOYHOrO THIA 0OBIYHO (POPMHPYIOT MMEHHO 3THM criocoboM, a mepe-
MEHHEIE 3HaYMMOTO THUIIA Yallle CO34al0TCA TaK, Kak OMMCaHO paHee B pasuesie «llepe-
MEHHBIE».

IIpu BBITIOJIHEHHH ONEpPAIUy New CHAYAJIA BBIAEIAETCS HEOOXOAUMBI 00beM naMsITH
(A1 CCBLIOYHBIX THIIOB B XMIIE, [UIsl 3HAYMMBIX — B CTEKE), a 3aTeM BbI3bIBAETCS TaK
Ha3bIBaE€MbIH KOHCMPYKMOP N0 YMONUAHUIO, TO €CTh METOJ, C IOMOLIbI0 KOTOPOTO HHH-
UMaIu3upyercsi 06bekT. IlepeMeHHON 3HAYMMOrO TMIa [PUCBAMBAETCS 3HAYEHUE N0
YMOIUaHu1o, KOTOPOe PaBHO HYJIIO COOTBETCTBYIOMIEro THMA. [IJIsi CCHUIOYHBIX THUITOB
CTaHAAPTHBIA KOHCTPYKTOP MHUIMATU3HMPYET 3HAYCHUAMH 110 YMOIYAHHUIO BCE MOJIA
obbekTa.

Ecnu HeobxomuMblit A/ XpaHeHUs! 06beKTa 00beM MaMATH BHIAETUTb He yAAJIOCh,
reHepupyercs uckimodenue OutOfMemoryException.

Onepauun oTpuuaHuns

Apugpmemuuecxoe ompuyarue (yHapHbIH MMHYC -) MeHsieT 3HaK ONepaHfia Ha IPOTH-
BonosiokHbIM. CTaHZapTHAs onepalis OTPULAHUA OIpeJesieHa AJis TUIOB int, Tong,
float, double u decimal. K BesmunHaM APYrux THIIOB €€ MOXKHO IIPUMEHSITh, €CJIU IJIS
HHX BO3MOXHO HesiBHOe Nnpeobpa3oBaHue K 3TuM THIaM (cM. puc. 3.1). Tun pesybra-
Ta COOTBETCTBYET THITY OIlE€PanvH.

NMPUMEMAHUE

s 3HayeHUH Leaoro ¥ PUHAHCOBOTO THIOB PE3YJIBTAT JOCTUTaeTCs BHIYUTAHHEM HC-
XOJHOrO 3HauYeHus U3 HyJs. [Ipu 3ToM MOXeT BOSHMKHYTH NepenoJiHenue. byxer im npu
3TOM BhHIOpOLIEHO UCKJIIOYEHHE, 3aBUCUT OT KOHTEKCTa.




Onepauynn y BblpaXeHusi

Jlozuuecxoe ompuyanue (') omnpeneneno aiasi Tuna bool. PesynbTar onepauun —
3HayeHue false, ecsiu onepaHz paBeH true, ¥ 3HayeHUe true, eciu omepaHi paBeH

false.

Ilopa3spsadcnoe ompuyanue (~), 4aCTO HA3bIBAEMOE TIOOUTOBRIM, MHBEPTUPYET KaXKIblii
pas3psAA B ABOMYHOM IIPEZCTaBJIEHUH ollepaHaa Tvna int, uint, long mim ulong.

Onepauyy OTpULIaHKs NIPeACTaBJIeHb! B JUCTHUHTE 3.3.

JNiuctuar 3.3. Onepaummn oTpuuaHms

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{
sbyte a =3, b = -63, ¢ = 126;
bool d = true;
Console.WriteLine( -a ); // Pesynbtat -3
Console.WriteLine( -c ): // PesynbTat -126
Console.WriteLine( !'d ): // Pesynbtat false
Console WriteLine( ~a ); // Pesynbrar -4
Console.WriteLine( ~b ); // PeaynbTat 62
Console.WriteLine( ~c ): // Pesynstat -127
}

}
fisHoe npeobGpasoBaHmne TMna

Onepanms MCIOJIb3YeTCA, KaK U CAEAYET U3 ee Ha3BaHMs, AJs ABHOrO npeobpaso-
BaHMs BEJMYMHBI M3 OJIHOTO THIIA B APYTOM. ITO TPEOYETCs B TOM CJIy4ae, KOIZa He-
SIBHOTO Ipeobpa3oBaHus He cyuectsyer. IIpu nmpeoGpasoBanuyn u3 Hosee AITUHHOTO
THNa B 60Jiee KOPOTKHiI BO3MOXHa MOTEPsT MHGOPMAIUH, €CJIM MCXOAHOE 3HaYEeHHe

BBIXOZIUT 3a MpeJeshl AXANa30Ha pe3yIbTUPYIOIEro THia!l.
DopmMar onepauyu:

( T¥n ) BbipameHue

3aech TN — 3TO UMS TOTO THIA, B KOTOPHIN OCYIIECTBJSETCS NMpeoOpa3oBaHMeE, a Bbl-
paKeHue yaile BCEero MpencTasisieT cofoit MMs epeMeHHOM, HalpuMep:

long b = 300;
int a = (int) b; // DaHHble He TepArnTCS
byte d = (byte) a: // DaHHbIe TepAnTCA

Hpeoépaaonanne THIIA YaCTO NNPUMEHACTCSA OJIs1 CCRUIOYHBIX THIIOB IIDH pa60're C He-

papXxusM# 0OBEKTOB.

! Bra noTeps HUKaK He TMArHOCTHPYETCS, TO €CTh OCTAETCH Ha COBECTH NMPOrPaMMMCTA.
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YMHOXEHMe, AeNleHne U OCTaToK OT AeNneHus

Onepayus ymuoxcenus (*) Bo3BpalllaeT pe3ysbTaT NEPEMHOXEHUS ABYX OIEPaH/IOB.
CraHnapTHasi onepauusi yMHOXEHHUS onpejesieHa AJsi THUNoB int, uint, Tong, ulong,
float, double 1 decimal. K BesuutHaM APYrUX TUIIOB €€ MOXXHO ITPUMEHSTb, €CJIH JJIsl
HHUX BO3MOJXKHO HesiBHOe npeobpa3oBanue K 3TuM THaM (cMm. puc. 3.1). Tum pesysbra-
Ta OIepaluy paBeH «HauboJIbIIEMY> U3 TUIIOB OIIEPaHAOB, HO He MeHee int.

Ecan ob6a onepanna Liesio4rcieHHbIe WK THIA decimal ¥ pe3yJibTaT ONepailly CAMII-
KOM BeJIHK JIJIsl TIPefICTaB/IeHUS C IIOMOILBIO 32JaHHOTO TUTIA, TeHEPUPYETCST UCKIIIoYe-
nve System.OverflowException!.

Bce Bo3MOXXHBIE 3HAYEeHUS Ui BELIECTBEHHBIX ONMEPaH/IOB MPHBeAeHb B Tabn. 3.2.
CumBoJIaMK X U y 0603HAUEHBI KOHEYHBIE MMOJIOXKHUTENbHbIE 3HAYEHHS, CHMBOJIOM Z —
pe3yJbTaT ollepalliH BellleCTBEHHOTO YMHOXeHHs. Ecu pe3y/nbTaT CIMIIKOM BeJIMK
151 TIpeJICTAaBIEHHs] C TIOMOIIBIO 33JaHHOTO TUIIA, OH IPUHUMAETCs PABHBIM 3HAYEHUIO
«OECKOHEYHOCTb»2, eC/IM CJIMIIKOM MaJji, OH npuHuMaeTrcs 3a 0. NaN (not a number)
O3Ha4aeT, YTO pPe3yJ/IbTaT He SBJSETCS YHUCIIOM.

TaGnuuya 3.2. Pe3ynbTath! BELLECTBEHHOIO YMHOXEHUA

* +y -y +0 -0 +00 —00 NaN
+Xx +z -z +0 -0 +00 —0 NaN
—X -z +z -0 +0 —00 +0 NaN
+0 +0 -0 +0 -0 NaN NaN NaN
-0 -0 +0 -0 +0 NaN NaN NaN
4+ +00 -0 NaN NaN +00 —00 NaN
—00 ~00 +00 NaN NaN —00 +c0 NaN

NaN NaN NaN NaN NaN NaN NaN NaN

Onepayus denenus (/) BHIYUCISET YACTHOE OT AEJIEHUS IEPBOTO ONepaHAa Ha BTOPOH.
CranzpapTHas onepauus AejieHUs onpeiesieHa Aias THIOB int, uint, long, ulong, float,
double u decimal. K BesMymHaM ApDYrux THIIOB €€ MOXXHO TIPUMEHSTD, €CJIM AJIS1 HUX
CyLIECTBYET HesIBHOe NpeoOpasoBaHMe K 3TUM THIaM. THI pe3y/ibTaTa OIpeaessieTcs
npaBuyamMu npeobpaszoBanus (cM. puc. 3.1), Ho He MeHbIue int.

Ecin oba omepaHaa 1eJOYUCIEHHbIE, PE3yJIbTaT ONEPallMy OKPYIJISIETCS BHU3 J0
6okaiiiero uesoro yucia. Ecav zenuTesnb paBeH HyJO, TeHEPUPYETCS UCKIIOUEHHE
System.DivideByZeroException.

Ecsn xoTs1 6bI OMH M3 OIIEPAH/IOB BEIECTBEHHBIH, APOOHASI YACTh Pe3yJIbTaTa A€E€HHUS

HE OT6paCbIBaeTC${, a BCC BOBMOXHbIC 3HAYCHHUSA TIDUBCACHDB! B tabu. 3.3. CumBoamu
XRny 00603HaYEHB! KOHEYHBIE MOJIOKHUTEIbHBIE 3HAa4Y€CHUsA, CHMBOJIOM Z — pE3YJbTaT

' B npoBepsieMoM KoHTeKcTe. B HenpoBepsieMoM MCKJTIOYEHHE He BhIOPaCRIBAeTCS, 3aTO 0TOpa-
ChIBAIOTCA U30BITOYHDIE OHUTDI.
2 06 «0cOBbIX» 3HAYEHHUSX BEILECTBEHHBIX BEJIHUHH YIOMHHAIOCH Ha c. 34,
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onepauvy BEIICCTBEHHOI'O AE/JIE€HHNS. Ecin pe3yJIbTaT CJIHMINKOM BEJIMK IJIS NpeacraB-
JIEHHsI C MOMOLBIO 3aIaHHOI'O THUIIZ, OH IIPHHHUMAETCA PAaBHBIM 3HA4Y€HHUIO «beckoHey-
HOCTb», €CJIM CJIMIHIKOM MaJI, OH IIDUHUMAETCA 3a 0.

Ta6nuua 3.3. Pe3ynbTarthl BELW,ECTBEHHOr0 AeNeHUs

/ +y -y +0 -0 +o0 —o0 NaN
+x +z -z +00 —o0 +0 -0 NaN
-X -z +z —0 +o0 -0 +0 NaN
+0 +0 -0 ‘NaN NaN +0 -0 NaN
-0 -0 +0 NaN NaN -0 +0 NaN
+o0 +c0 —00 +o0 —00 NaN NaN NaN
-0 —00 +00 —00 +00 NaN NaN NaN

NaN NaN NaN NaN NaN NaN NaN NaN

s puHaHCcOBBIX BestmumH (TUIl decimal) mpy zesteHuy Ha 0 U nepenosITHeHUH reHepupy-
IOTCSI COOTBETCTBYIOII[ME UCKTIOUEHMS, TP UCYE3HOBEHUH NOPSIAKA pe3ybTaT paseH (.

Onepayus ocmamxa om Oenenus (%) TakKe WHTEPIIPETUPYETCS NO-Pa3HOMY MJIst Lie-
JIbIX, BEIIECTBEHHBIX H (PMHAHCOBHIX BeJWYMH. Ecu 06a omepanza LeJI0YMCIIEHHBIE,
pe3yJIbTaT onepauuy BeryMcisercs no ¢popmynae x - (x / y) * y. Ecim genmrens paseH
HYJIIO, TeHepupyeTcsl uckiaoyenue System.DivideByZeroException. Tun pe3ysbrara ormne-
pauuy paBeH «HauboJblIEMYy»> M3 THIIOB OINEPAHIOB, HO He MeHee int (cM. puc. 3.1).

Eciy XxoTs1 651 OMH M3 ONEPAaHAOB BeUIeCTBEHHBIH, Pe3yJIbTaT ONepalliy BbIYUCIISAETCS
mo ¢popMyJie X - n * y, riae n — HauboJIblllee 11eJioe, MeHblllee WM PaBHOE pe3yJibTa-
Ty HeJIeHus X Ha y. Bce Bo3MOXXKHbIe KOMOMHAIIMH 3HaYEHUI OTIepaHO0B ITPUBEAEHbI
B Tabn. 3.4. CumBosaMK X u y 0603HaueHbl KOHEYHbIE NOJIOJKUTENbHbIE 3HAYEHUS,
CHUMBOJIOM Z — pe3yJIbTaT ONepallM OCTaTKa OT JeJIEHMS.

Tabnuuya 3.4. PesynbraTtbl BELECTBEHHOr0 OCTaTka 0T AeNeHus

% +y -y +0 -0 +00 -0 NaN
+x +z z NaN NaN X X NaN
-X -z -z NaN NaN —X -X NaN
+0 +0 +0 NaN NaN +0 +0 NaN
-0 -0 -0 NaN NaN -0 -0 NaN
+00 NaN NaN NaN NaN NaN NaN NaN
—00 NaN NaN NaN NaN NaN NaN NaN

NaN NaN NaN NaN NaN NaN NaN NaN

Ilnst GuHaHcoBbIX BeuyuH (Tun decimal) Ipyu NoJiy4yeHHH OCTaTKa OT AesieHus Ha ()
U TIPY TIEPETIOJTHEHUY T€HEPUPYIOTCSI COOTBETCTBYIOLME UCKIIIOUEHHS], HPU HCUe3In-
BEHHH 1IOpsi/ika pe3ysabTar paBed (. 3Hak pe3y/abTara paBeH 3HaKy IIEPBOTo OllepaHla.
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[IpuiMep npHUMeHeHHUs ONepalMil YMHOXXEHHS, AeJIEHUS U TIOJyYeHHs OCTATKA Npe-
CTaBJIeH B JUCTUHTE 3.4.

Jincrunr 3.4. Onepaumm yMHOXEHUS, DeNeHUs U NONYYeHUa ocTaTka
using System;
namespace ConsoleAppliicationl
{ class Classl
{ static void Main()

{
int x=11, y = 4;

float z = 4;

Console.WriteLine( z * y ); // PesynbTat 16
Console.WriteLine( z * 1e308 ); // Pe3dynbTat "6eCKOHEYHOCTH"
Console.WriteLine( x / y ): // PesynbTat 2
Console.WritelLine( x / z ); // Pe3ynbrat 2,75
Console.WriteLine( x ¥ y ); // Pesynbtat 3

Console.WriteLine( 1e-324 / 1e-324 ); // PeaynbTat NaN

}
}
}

Eme pa3 obpamaro Baiie BAUMaHHE Ha TO, YTO HECKOJILKO ONEPAalHii OHOTO IIPHOPH-
TeTa BHINOJHSAIOTCS cjieBa Hanpaso. [[is mpuMepa pacCMOTPHM BhIpaXkehue 2 / x - y.
Jlenenue ¥ yMHOXEHHEe HMEIOT OUH M TOT Xe NPHOPHUTET, NIO3TOMY CHavyasa 2 AeJUT-
CS Ha X, a 3aTeM pPe3yJbTaT 3TUX BHIYMCJIEHHH yMHOXaeTcsa Ha y. MHniMm cioBamu,
3TO BBIPOKEHHE KBHBAJIEHTHO opMmyie

2
-y
4

Ecyn xe MBI XOTHM, YTOOBI BhIpa)XXeHHE X - ¥ ObUIO B 3HaMeHaTeJle, CJAEAYET 3aKJII0-
YUTDb €T0 B KPyTJIble CKOOKM WM CHadYaJia NMOAEIUTh YUCIHUTED Ha X, a TIOTOM Ha ¥, TO
ecTb 3anucatb Kak 2 / (x - y)mm 2 /x / y.

Cnoxexnune n BbiuMTaHMe®

Onepayus croxcenus (+) Bo3BpalaeT CyMMYy ABYX onepangoB. CtaHmapTHas ome-
panvs CJI0XKeHHUs onpenesieHa 11 TUIOB int, uint, long, ulong, float, double u decimal.
K BeJHYHHaAM ApYrUX THIIOB €€ MOXHO NPUMEHATh, €CJIM /I HUX CYIIECTBYeT HesB-
Hoe nipeobpasoBanye k 3TUM TunaM (cM. puc. 3.1). Tun pesysabraTa onepalnuu paBeH
«HanboJblIEMY» U3 THIIOB ONIEPAaHIOB, HO He MeHee int.

Ecau ob6a onepanza LeI0YHCIEHHBIE MM TUMA decimal ¥ pe3yJibTaT OnepauuH CI-
KOM BEeJIMK /I IPEACTaBJIEHMs € IIOMOIIBIO 3aJaHHOIO THIIA, TeHEPHPYETCA UCKIIIoYe-
HHe System.OverflowException!.

! B nposepsemom KonTekcre. B HenpoBepsAeMOM HCKJIloYeHHe He BuibpachiBaercs, 3aTo oTbpa-
ChIBAIOTCH H3OLITOYHBIE OUTHI.
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Bce Bo3MOXHBIE 3HAaYEHHUS JUUIS BEIECTBEHHBIX OIEPaHAOB IPUBeAeHH B Tabi. 3.5.
CuMBOJIaMHU X ¥ ¥ 0003HaUYeHH KOHEYHBIE HOJIOXKHTEIbHbIE 3HAYCHUS, CHMBOJIOM Z —
pe3yJIbTaT ONEpalMi BEIIECTBEHHOIO CJIOXeHusA. ECiu pe3yabTaT CAMIIKOM BEJIUK
IUISL TIPEACTaB/IeHUsI C MOMOMIBIO 33/laHHOTO THMA, OH NPUHUMAETCSI PaBHbIM 3Haye-
HHUIO «0ECKOHEYHOCTb», €CJIM CJIMIIIKOM MaJl, OH IpHUMaeTtcs 3a (.

Ta6bnuua 3.5. Pe3ynbTaTthl BELLECTBEHHOIO CNOXEHUs

+ y +0 -0 +00 —0 NaN
X z X X +00 —00 NaN
+0 y +0 +0 +00 —o0 NaN
-0 y +0 -0 +00 —00 NaN
+w +00 +00 +00 +00 NaN NaN
—00 —00 —00 —00 NaN —00 NaN

NaN NaN NaN NaN NaN NaN NaN

Onepayus evruumanus (-) BO3BpAIaeT pa3HOCTh ABYX onepanioB. CTaHAapTHAs olepa-
Us BBIMMTAHUSI onpeAesieHa s TUNOB int, uint, long, ulong, float, double u decimal.
K BesIMYMHAM [pyrux THIIOB €€ MOXKHO TIPHMEHSITh, €CJIM IJIS1 HUX CYIUECTBYET HESIB-
Hoe npeobpasoBaHue K aTUM THIaM (cM. puc. 3.1). Tun pesysnbrarta onepanuu paBeH
«HauboJIbIIIEMY> M3 THIIOB OIIEPaH/IOB, HO He MeHee int.

Ecsiu oba onepanzia neso4McIeHHbIe WM Tuma decimal ¥ pe3yJIbTaT ONepalyy CJIMII-
KOM BeJIMK JJist IPEACTABJIECHUS C IOMOLIBIO 3aJaHHOIO THIIA, TEHEPHPYeTCs UCKIIIoYe-
HUe System.OverflowException.

Bce BO3MOXHBIE 3HAYEHHUsI PE3YJIbTaTa BHIUUTAHUS JUISI BEIIECTBEHHBIX ONEPAaH/IOB
npuBefensl B Taba. 3.6. CuMBosaMu X U y 0603HAYE€HEl KOHEYHbIE ITOJIOKHUTEIbHEIE
3HaYeHUsI, CHMBOJIOM Z — Pe3yJbTaT ONepalyy BeleCTBEeHHOro BeryuTanus. Eciu x
U Y PaBHBI, pe3yJIbTAaT PaBeH MOJIOKUTEbHOMY HyJ 0. Ecii pe3ysbTaT CmMinkoM BesTMK
JUIS1 TIPEACTaBJIEHUsI C MOMOINBIO 33/IaHHOTO THIA, OH NPUHMMAETCS PaBHBIM 3Haye-
HUIO «0ECKOHEYHOCTh» C TEM K€ 3HAKOM, 4YTO U X - Y, €CJIM CJIUIIKOM MaJi, OH MPUHU-
MaeTcs 3a 0 ¢ TeM xke 3HAKOM, YTO H X - Y.

Tabnuua 3.6. Pe3ynbraThl BELWECTBEHHOIO BbiYNTAHUS

- y +0 -0 +0 -0 NaN
X z X X —0 +00 NaN
+0 -y +0 +0 —00 +00 NaN
-0 -y -0 +0 —0 +00 NaN
+00 +o0 +00 +00 NaN +o0 NaN
—00 —00 -0 —© —o0 NaN NaN

NaN NaN NaN NaN NaN NaN NaN
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Onepauuu casura

Onepayuu cosuza (<< u >>) IPUMEHSIOTCS K UEJTOYHUCIEHHBIM onepangaMm. OHH CABH-
raloT ABOMYHOE Ipe/iCTaBJIeHHe IIePBOT0 ONepaH/ia BJIEBO WX BITPABO Ha KOJIMYECTBO
IBOMYHBIX Pa3psifioB, 3aJlaHHOE BTOPBIM ONlepaHaoM!.

IIpu cosuze anego (<<) ocBobomuBIIMECcs pa3psiabl obHy siioTCA. [Ipu cdeuze enpaso
(>>) ocBobOIMBIIIVECS] GUTBI 3ATIOHSTIOTCS HYJISIMHU, €CJIU NIePBbIi onepana 6e33HaKOBOTrO
TUNa (TO €CTh BBINOJHSETCA JOTUYECKUI CABUT), U 3HAKOBBIM Pa3psiloM — B IPOTHUB-
HOM cJiydae (BbIMIONIHsETCA apudMeTudeckuil casur). Omnepaluy cABUra HUKOIAA He
IPUBOAAT K MEpPenosHeHUIO U NoTepe 3HauuMocTH. CTaHAapTHbIE Onepaly CABUTa
olpeAesieHbl IJIs1 TUNOB int, uint, 1ong u ulong.

IIpriMep ipUMeHeHUs olepauuii CBUra MpeacTaBjieH B IUCTUHTE 3.5.

Jinctnur 3.5. Onepauun cosura

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{

byte a=3,b=29;

sbytec =9, d = -9;
Console . WriteLine( a
Console . WritelLine( a
Console .WriteLine( b
Console.WriteLine( ¢
Console.WriteLine( d >>

A
A

X // Pe3ynbTat 6
// PesynbTat 12
// PesynbTart 4
// PesynbTat 4
// PesynbTat -5

A
A

A
\%

\

v
—_ = = N
N N N N S

}
Onepauuun OTHOLWEHUA U NPOBEPKN Ha PaBEHCTBO

Onepayuu omnowenus (<, <=, >, >=, =, |=) CpPaBHUBAIOT Ne€PBbIH ONEPaH/ CO BTOPLIM.
Onepanzibl [0JDKHBI OBITH apudMeTHyecKkoro Tuma. Pe3ybraT onepanuy — JIOTHYECKOTO
THIIa, paBeH true wiu false. [IpaBuia BbIYHCIEHHs Pe3YJIbTATOB IPUBENAEHB! B Tab. 3.7.

Tabnuua 3.7. Pe3ynbTaTol ONepaunin OTHOWEHWS

Onepauus Pe3yabrar

X==Yy true, ecniu x paBHO Yy, unaue false

Xl=y true, ecmu x He paBHO y, uHaue false

X<y true, ecin X MeHbilte Y, nHade false

X>y true, ecau x Hosbuie y, uHave false

X <=y true, eciu X MeHbIlle UK paBHO Y, HHaue false
X>=y true, ecau x Gosbie WK paBHO Yy, HHade false

! @akrnuecky, YYMTHIBAETCS TOJBKO 5 MJIAAIIHNX GHTOB BTOPOTO OMEpaH/ia, eCJIU IEPBBIA UMeeT
THI int WK uint, u 6 6GUTOB, ec/M TMePBLIA ONMepaH/l UMeeT TUII 1ong Wiy ulong.
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nPUMEYAHUE

Oﬁpa’m're BHUMaHHE Ha TO, YTO ONnepallii CpaBHEHHUSA HAa PaBEHCTBO 1 HEPAB€HCTBO UME-
10T MEHbINUH ITPpHOPHUTET, YEM OCTAJIbHBIE OII€PAIIMH CDaBHEHMSI.

Ouenb HHTEpecHO (POPMUPYETCS PE3YJIbTAT OINEPAIM OTHOIIEHHUS AT OCOOBIX CIyYaeB
BellleCTBEHHBIX 3HaYyeHu. Hampumep, ecyiu oays U3 onepaHioB paBeH NaN, pe3yIbTaToM
JUIs BCEX omepanuii, kpome !=, 6yxer false (a7s omepaunu != pe3ysbTat paBeH true).

OueBuzex (akT, 4TO AJI JIOOBX ONEepaHI0B pe3yJibTaT Onepalvy X != y Bcernia paBeH
pe3yJIbTaTy Onepauyy ! (X == y), OHAKO eC/IM OAMH WK 00a ornepaHaa paBHbI NaN, A/st
omepalviu <, >, <= 1 >= 310T (PaKT He nMoATBepxxaaeTcsa. Hanpumep, ecau x Wiyl y paBHbI
NaN, To x <y gact false,a !(x >=y) — true.

Jlpyrue ocobble CIydau pacCMaTpUBAIOTCS CIIEAYIOIUM 0Opa3oM:

Q 3nHavenusa +0 u —0 paBHEI

O 3HayeHHe —oo MeHbIIIe JI0O0r0 KOHEYHOTO 3HAYEHHST U PABHO JPYTOMY 3HAYEHHIO —oo;
Q 3HavyeHue +oo 6OBIIIE JIOOOr0 KOHEYHOTO 3HAYEHHUST ¥ PABHO APYTOMY 3HAYEHUIO +oo.

Mopa3psaHble nornyeckue onepauuu

Iopaspsaonvie nozuueckue onepayuu (&, |, *) IPUMEHSIIOTCA K IIEJOYHUCIEHHbIM OIle-
paHaM ¥ paboTaloT ¢ UX ABOMYHBIMH TIpeACTaBieHUssMU. [Ipu BBIMOJHEHHM oOlepa-
(M1 ONEPaHbl COMOCTABISAIOTCS MOOKUTHO (MEPBbI OUT MEPBOTrO ONMEpaH/a C MePBbIM
6uToM BTOPOro, BTOPOi GHT IEpBOro onepaHAa cCo BTOPbIM GMTOM BTOPOTO M T. A.).
CranzapTHsle onepauuu onpeaeseHsl s TANOB int, uint, long 1 ulong.

IIpu nopaspsonoii xonsronxyuu, wiu nopaspadonom U (onepaums o603Havaercs &), 6UT pe-
3yJIbTaTa paBeH 1 TOJBKO TOTr/Ia, KOTZia COOTBETCTBYIONIHME GUTH 0OOMX OIIEPAHIOB PaBHAI 1.

IIpu nopaspsaonoii dussronxyuu, uru nopaspaonom UJIH (onepauusi obosnavaercs |),
OUT pe3yJbTaTa paBeH 1 TOrzaa, KOraa COOTBETCTBYIOIUI OUT XOTS OGbI OHOTO U3 Otle-
paH/ZI0B paBeH 1.

IIpu nopaspsdnom uckmouarowem HUJIU (onepauus obosHadaercs *) OUT pe3ysbTara pa-
BeH 1 TOJIBKO TOIZa, KOr/la COOTBETCTBYIONHIT OHUT TOJIBKO OZIHOTO M3 ONEPaH/OB paBeH 1.

ITpumep pyMeHeHws1 TIOPa3PsI/THBIX JIOTHYECKUX OIlepallvii peACTaBieH B JUCTUHTe 3.6.

NucTunr 3.6. MNopa3spsaHbie normyeckne onepauvmn

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{

5); // PesynvTat 4
5 // PesynbTat 7
5): // Pe3dynbTat 3

Console.WriteLine( 6
Console.WriteLine( 6
(6

&
|
Console.WritelLine *
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YcnoBHbie noruyeckue onepaium

Ycnoenvie nozuueckue onepayuu Y1 (48) u NJIN (| |) yange Bcero NCnosb3yioTcs C orle-
paHAaMH JIOTHYECKOTO TUIIa. Pe3ysbTaToOM JIOrH4ecKo# onepauuy SABAsSeTCs true win
false. Onepauuy BBIMMCJASIOTCS IO COKPAIlEHHOH cxeMe.

L .
PeayspTatr onepauuu nozuueckoe M umeer 3HayeHue true, TOJABKO eciiv oba onepaHaa
HMeIoT 3HayeHHe true. PesysbraT onepanuu aozuueckoe MJIH vmeeT 3Hayenue true,
eciu XoTs 6bI OMH W3 OIEPaH/IOB MMEET 3HaYEeHHUE true.

BHUMAHMUE

Ecnu 3HayeHns nepBOTO ONepaHja JOCTATOYHO, YTOOBI ONpEEeNUTh Pe3yJIbTaT olepa-
I[MH, BTOPOH omnepaHji He Bhrauciasercsi. Hanpumep, ecitu nepBblit onepang onepanuu Y
pasen false, pesyibraTtoM omepaiuu Oyzer false He3aBUCHMMO OT 3HaYEHHS BTOPOIrO
olnepaH/ia, IO3TOMY OH He BRIYHUCJIAETCS.

[IpuMep npHMeHEHHs YCIOBHBIX JIOTHYECKMX ONepalHii IPeACTaBJIeH B JIUCTHHTE 3.7.

Jinctuur 3.7. YcnoBHbie nornyeckne onepaumm

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{

Console.WriteLine( true && true ); // Pe3ynbTat true
Console.WriteLine( true && false ): // Pesynbtat false
Console.WriteLine( true || true ): // PesynbTat true
Console.WriteLine( true || false ): // PesynbTat true

}
YcnoBHas onepauuna

YcnoBHas onepaius (? :) — TepHapHasi, TO €CTh MMeeT Tpu omepaHna. Ee dopmar:
onepaHa_l ? onepaHa_2 : onepaup_3

ITepBriit onepanx — BRIpaXKeHUe, UL KOTOPOTO CYLIECTBYET HesIBHOe IpeoOpa3oBaHue
K JIOTHYECKOMY THITy. Ecaiu pe3ysibTaT BRIYMC/IEHUA NIEPBOTO ONlepaH/ia paBeH true, To
pe3yIbTaTOM YCJIOBHOM onepaipy 6yzeT 3HaueHre BTOPOTO OIlepaH/ia, UHaye — TPeThe-
ro onepanzia. Berucnsiercsa sceraa 6o BTopoit onepanz, aubo Tpetuit. Ux tun mo-
XeT pPa3iu4yaThCsl.

Tun pe3yabTaTa OIe€pPalliy 3aBUCHT OT THUIIA BTOPOro ¥ TPETBEro ONnEPaHAOB:
0 ecuau onepaHAbl OZHOTO THIIA, OH ¥ CTAHOBUTCS TUIIOM pe3yJjibTaTta OIICp&IIPIHt;

O uHave, eCJIU CyIleCTByeT HESIBHOE Mpeobpa3oBaHKe THIIA OT ONepaH/aa 2 K OImepaH-
Iy 3, Ho He Ha00OPOT, TO THIIOM pe3yJIbTaTa ONepanuy CTAHOBUTCS THII onepaHaa 3;

! 310 Haubonee YACTO UCIONB3yEMBIil BADHAHT NPUMEHEHMS TEPHAPHON ONepallHH.
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O wuHadve, eciM CyHmeCTBYET HesIBHOe I1peoOpa3oBaHKe THIIA OT OnepaHza 3 K onepaH-
Ay 2, Ho He Ha060POT, TO TUIIOM Pe3yJIbTaTa ONepallii CTAHOBUTCS THII OIIEPaHAA 2;

0 MHaye BO3HMKAET OITHOKa KOMITHJIAIIHA.

Yc/I0BHYI0 ONEPALMIO YaCTO MCMOJIB3YIOT BMECTO YCJIOBHOTO omeparopa if (oH pac-
CMaTpHBaeTCs B CJEAYIOMEN IlaBe) Ul COKpAlleHHsI TEKCTa IPOTrPaMMBL.

IIpumep npuMeHeHNA YCAOBHOM ONEpaluy NpeACTaBaeH B JHCTUHTE 3.8.

Nuctuur 3.8. YcnosHas onepaumns

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{
int a=11, b = 4;
intmx=b>a?b: a;
Console.WriteLine( max ); // Peaynbtat 11

}

Jlpyroii npuMep MpUMeHEHHsI YCJIOBHOI onepauuu: Tpebyercs, 4Tobsl HEKOTOpas 1ie-
Jiasl BeJIMYMHA yBeJIMYUBAJIach Ha 1, eC/id ee 3HaYeHue He MPEBHIIIAET N, 2 HHaYe NpHU-
HUMaJia 3HayeHHe 1. ITo yAoOHO peasn30BaTh CAEAYIOWIMM 0Opa3oM:

i=(i<n) ?21i+1:1;

YcnoBHas onepanus MpaBoaCCOIMATHBHA, TO €CTh BHIIIOJHSIETCS CclipaBa HaneBo. Ha-
npumep, BolpaxkeHue a ? b : ¢ ? d : e BriuMcAseTcCA Kak a ? b: (c? d:e)l.

Onepauuu npuceanBaHnAa

Onepayuu npuceaueanus (=, +=, -=, *= ¥ T. I.) 3a/al0T HOBOE 3HaUYEHHUE NIEPEMEHHON?,
ITU omnepalyy MOTYT KCIOJb30BAThCSI B NMpOrpaMMe KaK 3aKOHYEHHBIE ONE€PaTOpHI.

Dopmar onepaunu npocmozo npucsausarus (=):
NepeNeHHas = BbipameHne

MexaHU3M BBIOJIHEHUS ONiepallii NMPUCBAUBAHUS TAKOM: BBHIYUCI/ISIETCS BRIPAXKEHHE
Y €0 pe3yJIbTaT 3aHOCUTCA B MaMSITh IO aIpecy, KOTOPKIi ONpeesercss UMEHeM Iepe-
MEHHOM, HaXOSILIeNHCs CjleBa OT 3HaKa ornepaiuu. To, YTo paHee XpaHWJIOCh B 3TOM 00-
JIACTH IIAMSITH, eCTECTBEHHO, TepsieTcst. CXeMaTHYHO 3TO TOJIE3HO NIPEACTaBUTh cede Tak:

MNepeMeHHan < BoipaweHue

HaHOMHIO, YTO KOHCTAHTA M IICPEMEHHAA SABJIAIOTCA YaCTHBIMH CIIyyasiMH BhIPpaXXEHHSI.

! Crporo roBops, Takoii «xuTpoii» 3amucH ciexyeT usberath. IIporpaMMa He JO/KHA HATIOMHU-
HaTb 1Iapany.
2 A Taxoke CBOHCTBY, COGBITHIO MJIM MHAEKCATOPY, KOTOPhIE Mbi PACCMOTPHM B CBOE BpeMsl.
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[Ipumeps! onepaTopoOB NPUCBaNBAHUS:

a=b+c/ 2;
b =a;
a=>b;
x=1;
x=x+0.5;

ObpatuTe BHMMaHue: b = a @ = b — 3TO COBEPLIEHHO pa3Hbie AeHCTBUs!

NPUMEYAHUE

Yrobh! He NnepenyTars, 4To YEMY NMPHUCBaUBAETCSA, 3alTOMHUTE MHEMOHHYECKOE ITPaBHJIO;
[IpHCBaiBaHHE — 3TO nepeaavya JaHHLIX «HAJIEBO».

HauuHalouine yacto JesaloT oIMOKy, BOCIIPMHMMAS NIPHCBaWBaHMUE KAK aHAJIOr pa-
BeHCTBA B MaTemaTHKe. UTo6ml u3bexaTh 3TOM OolIMOKM, HAAO NMOHMMATh MeXa-
HU3M paboThl OnepaTopa NpUcBauBaHUs. PacCMOTPUM AJ1s1 3TOTO MOCJAEAHUI IpUMep
(x = x + 0.5). CHayasa U3 TYeHKH NaMsATH, B KOTOPOM XPaHUTCA 3HAYEHHE NEePEMEH-
HOI X, BLIOMpaeTCs 3TO 3HayeHHe. 3aTteM K HeMy npubassiercs 0.5, II0Ce Yero moJy-
YUBUIMHCS pe3yJIbTaT 3alIMCHIBAETCH B Ty XK€ CaMylo s4eHKy, a TO, YTO XPaHUJIOChH
TaM paHee, TepsieTcss 6e3Bo3BpaTHO. OnmepaTopsl TAKOrO0 BHAA IPUMEHSIIOTCS B IIPO-
rPpaMMHPOBAHUM OYEHB IIMPOKO.

/ns npasozo onepanoa onepayuu npuceausarus OOANCHO CYUECmB808ams HeABHOE npe-
obpa3sosanue ¥ muny 1e60z0 onepaxda. Hanpumep, BbIpa)XeHHe LEJIOTO THIIA MOXHO
TIIPHCBOMUTD BellleCTBEHHOH NepeMeHHOM, IOTOMY 4YTO IeJIble YUCJIa SBJASIOTCS MOAMHO-
XeCTBOM BeNIECTBEHHBIX, U UH(OPMaLIUs NIPY TAKOM INPUCBAUBaHUU HE TepsieTcs:

BElleCTBEHHAA_NepeMeHHas = uenoe_BbipaKeHune;

[IpaBusa npeo6pasoBaHuii nepeurciaeHsl B pasfieNie «[Ipeobpa3oBaHus BCTPOEHHBIX
apudMeTUYECKUX THUIIOB-3HAUEHMIT» (CM. C. 45).

PCByJIbTaTOM Oon€panuu nmpucCBauBaHUsA SBJSETCA 3HAa4Y€HUE, 3alIHCAHHOE B JIeBBIH
onepaHz. Tun P€3yJibTaTa COBIIala€T C TUIIOM JIEBOTO OIE€paHAA.

B croxcnvix onepayusx npuceausanus ( +=, *=, /= 1 T. I.) IPU BBIYUCJIEHUU BbIpake-
HHSI, CTOSILIIETO B MIPAaBOHM YaCTH, UCIIOJIb3YyeTCsI 3HaueHue U3 JieBod yacTu. Harpumep,
TIPM CLOXCEHUU ¢ NPUCBAUBAHUEM KO BTOPOMY OIlE€PaHIy IIPUOABIsSETCS MEPBLIH, U pe-
3yJIBTAT 3alIMCHIBAETCS B IIEPBbIM ONEPaHA, TO €CTb BHIPAsKEHHE a += b siByisieTcst bosee
KOMIIAKTHOM 3aIMChIO BhIpaKEHHUs @ = a + b. '

PesynbTaTOM onepaiuu ca0XHOTO NPHCBAaUBaHUS ABJSETCS 3HAaYEHME, 3allHCAaHHOE
B JIEBBIU OIlepaH].

NPUMEYAHMUE

B noxyMeHTalMM HamMcaHO, YTO THUI pPe3yJIbTaTa COBNAZAAET C THIIOM JIEBOTO ONEPaH/A,
ecJid OH He MeHee int. ITo 03HAYaeT, YTO eC/H, HANpUMep, TepeMeHHbIe d ¥ b uMeloT THTI
byte, npucsausanue a += b HemomycTiMo 1 TpebyeTcs Mpeobpa3oBaTh TUII SBHBIM 06pa-
3oM: @ += (byte)b. OnHako Ha MpakTHKe KOMIIMJIATOP OMHUOKY He BbIAAET.
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HamomHio, 4To onepauuy NpHUCBauBaHUsI nPaAsoaACcCOUUQMUBHDYL, TO €CTh BHITIONHSIOT-
cA CIipaBa HajleBO, B OT/IMYMeE OT OOJBIIMHCTBA APYruX onepauui (a = b = ¢ 03Ha-
qaeT a = (b = ¢)).

He paccMoTpeHHEBIE B 3TOM pa3fesie ornepanuy OyAyT ONMUCaHbl T03Xe.

JInHenHbIEe NporpamMmmbi

Jlunetinoti Ha3bIBa€TCsl NPOrpaMMa, BCe ONEPATOPhI KOTOPOH BBHIMOJHSAIOTCS NOC/IEN0Ba-
TEJIbHO B TOM IIOPSiIKE, B KOTOPOM OHH 3anucaHbl. [IpocreiiiiyumM npumepoM JMHeHHON
NporpaMMbl ABJISIETCS NIPOTpaMMa pacdeTra 1o 3afaHHoit ¢dopmyse. OHa COCTOUT U3
TpPeX 3TaNoB: BBOJ UCXOAHbBIX AaHHBIX, BbIYHMCIEHKE MO (popMyJie U BbIBOJ PE3YJIbTATOB.
Jlns Toro yroObl HanMcaTh NOZOOHYIO POrpaMMy, HaM IOKa He XBaTaeT 3HaHUH O TOM,
KaK OpPraHM30BaTh BBOJ U BbIBoA Ha si3pike C#. [logpo6Ho aTOT BOmpoc paccMaTpuBa-
eTcs1 B rnase 11, a 3/iech MPUBOASTCS TOJBKO MHHHUMAJIbHO HEOOXOAUMBIE CBENEHHUA.

MpocTeiilunin BBOA-BbIBOA,

Jliobast mporpaMma TIpy BBOJAE MCXOJHBIX JaHHBIX ¥ BRIBOJIE Pe3yJIbTaTOB B3aUMOZEH-
CTBYET C BHELIHMMHU ycTpoiicTBaMu. COBOKYITHOCTbh CTaHAAPTHBIX YCTPOMCTB BBOJA
Y BBIBOJA, TO €CTh KJIaBUaTYPHl U 5KpPaHa, Ha3bIBaeTCs koxcoab0. OOMeH JaHHBIMH
C KOHCOJIBIO SIBJISIETCS YaCTHBIM CJIyyaeM oOMeHa C BHENIHUMM yCTPOHCTBaMM, KOTO-
pbiii MoAPOHHO paccMOTpeH B riiase 11.

B s3bike C#, Kak ¥ BO MHOTMX APYTHX, HET OIlepaTOpOB BBOJA U BbiBOAA. BMecTo HuX
111 o6MeHa C BHENIHUMH yCTPOMCTBAMH NMPUMEHSIOTCS CTaHAapTHbe 00BbeKTh. [ls
paboTsl ¢ koHcoJbI0 B C# npuMeHsieTcst kiacc Console, onpeie/IeHHbIA B IPOCTPAHCT-
Be UMeH System. MeToabl 3TOrO KiIacca Write u Writeline y’e MCIIOJIb30BaAINCh B Ha-
mux mporpammax. IloroBopum o HMX moApoOHee, sl 4eT0 BHECEM HEKOTOpPbie U3Me-
HeHMs B JuCTHHT 3.1. Pe3yabTaThl 3TMX M3MEHEHWI NpeACTaBjeHbl B JUCTUHTe 3.9.

NMuctunr 3.9. Metoab BbIBOAA
using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{

int i=3;

double y = 4.12;

decimal d = 600m;

string s = "Baca";

Console.WriteLine( "i = " + i ); /71
Console.WriteLine( "y = {0} \nd = {1}". /12
Console.WriteLine( "s = " + s ); /13
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PesyspTaTr paboTH MPOrpaMMBI:

i=3

y =412
d = 600
s = Bacs

Jlo cux nop MbI MCITOIB30BAIIM MeTo/ Writeline y1st BEIBOJA 3HAYEHUI NTePEMEHHEBIX U JIH-
TEPAJIOB PA3JHYHBIX BCTPOEHHBIX THIIOB. 3TO BO3MOXHO 6y1aroiapsi ToMy, 4To B KJjac-
ce Console cymecTByeT HECKOJIbKO BADUAHTOB METOZIOB C MMEHaMu Write u Writeline,
fpeiHa3HaYeHHBIX 51 BHIBOAA 3HAYEHUH Pa3JIMYHbIX TUIIOB.

Metoasl ¢ OAMHAKOBEIMM MMEHAMM, HO Pa3HBIMH IIapaMeTpaMM Ha3bIBaIOTCS nepezpy-
scennvimu. KoMmuisiTop onpenesnsieT, Kakoi U3 METOZOB BBI3BaH, 110 TUILY IlepeZiaBae-
MBIX B Hero BeJimduH. MeTtozinl BHIBOZAA B Kiacce Console neperpy’kKeHnl JJ1s1 BCeX BCTPO-
€HHBIX TUIIOB /IaHHBIX, KDOME TOIr0, IPEeyCMOTPeHbl BApHUaHTH (POPMATHOTO BHIBOAA.

JIncrunr 3.9 comepxuTt ABa HanboJee yOTpeOUTENbHBIX BapHaHTa BHI30Ba METOLOB
BbIBoIa. CHayasa oOpaTuTe BHMMaHHE Ha Croco0 BHIBOJMA MOSICHEHHWH K 3HAYEHUSM
nepeMeHHbIX B cTpoKax 1 u 3. [TosicHeHus1 npeacTaBisiOT cOO0M CTPOKOBBIE JINTEPa-
jbl. Ecin MeTon Writeline BeI3BaH ¢ 00HuM TIapaMeTPOM, OH MOXeET ObITh 1106010
BCTPOEHHOTO TMIIA, HAIIPUMEP, YMCJIOM, CAMBOJIOM MU cTpokoii. Ham xe Tpebyercs
BbIBECTH B KaXK/0H CTPOKE He OJIHY, a iIB€ BEJIMYUHBL. TEKCTOBOE IOSICHEHUE U 3Haye-
HUe ePEMEHHOM, — MO3TOMY IpeXJie YeM TepelaBaTh UX IS BhIBOJA, HX TpedyeTcs
«CKJIEHThb» B OJIHYy CTPOKY C IIOMOIIBIO ONEPAIUH +.

[Tepen oObenuHEHHEM CTPOKH C YHCJIOM HAXO Ipeobpa3oBaTh YMCJIO H3 €r0 BHYTPEH-
Heil (opMBI IPEACTaBJIEHHS B TIOC/IEI0BATEIBHOCTh CHMBOJIOB, TO €CTh B CTPOKY. IIpe-
o6pasoeanue ¢ cmpoxy ONpeieseH0 BO BCeX CTaHAApTHBIX kaaccax C# — s aToro
CJYXMT MeToA ToString(). B JaHHOM CiIyyae OH BHINOJHSIETCS HEABHO, HO MOXXHO BbI-
3BaTh €0 M SIBHBIM 0Opa3oM:

Console.WriteLine( "1 = " + i.ToString() );

Oneparop 2 wumoctpupyet opMaTHBIN BLIBOA. B 3TOM cilydae ucnonb3yercss Apyroi
BapMaHT MeToza Writeline, KoTophlit comepxuT Gosiee oHOro napamerpa. IlepBhiM na-
pPaMeTpOM METOMY HEepPeaaeTcss CTPOKOBLIN JIMTEPAJ, COAEPXKAIIUA TOMUMO OOBIYHBIX
CHMBOJIOB, PeAHa3HAYEHHbIX JIJ/IS1 BHIBOAA HA KOHCOJIb, napamempsi B GUTYPHBIX CKOO-
KaX, a TaKXe ynpasasiouwue nociedosamenvriocmu (OHM OBLTH pacCMOTPEHSBI B IJ1aBe 2).

[TapamMeTpnl HyMepyIOTCS C HyJisi, lepell BHIBOZOM OHHM 3aMEHSIOTCS 3HAYEHWSIMU CO-
OTBETCTBYIOMUX NTEPEMEHHBIX B CIIMCKE BHIBOJA: HYJIEBOU IapaMeTp 3aMeHsIeTCsl 3Ha-
YeHUeM I1epBON NepeMeHHOM (B JaHHOM IIpMMepe — Y), IEePBHIM napaMeTp — BTOPOH
nepeMeHHOH (B 1aHHOM npuMepe — d) U T. A.

NPUMEYAHUE

Ilna xaxzaoro mapaMeTrpa MOXHO 33/aTh IIMPHHY NOJsA BhIBOAA ¥ ¢opMaT BRIBOAA.
MHh1 paccMOTpHM 3TH BO3MOXXHOCTH B paszeie «MDopmartupoBanue cTpoks (cm. c. 146).

W3 ynpaBnsomux nocjiegoBaTeIbHOCTEH Yallle BCEro HCITOIb3YIOTCSI CUMBOJIBL IIepe-
Bozia cTpoku (\n) U TOpH30OHTAIbHOM Tabyasanuu (\t).



NnHehHble nporpaMmbl

PaccMoTpuM npocreiitue criocobsl 8800a ¢ kaasuamypel. B xuiacce Console omnpenee-
HBbI METO/(bI BBOZIA CTPOKH H OT/IEJIbHOTO CUMBOJIa, HO HET METOZIOB, KOTOPBI€ NO3BOJIS-
10T HENIOCPEACTBEHHO CYMTHIBATh C KJIaBHATYPhl YMCJIA. BBOA YMCIOBBIX JAHHBIX BBI-

MOJJHAETCA B ABa 3Taria:

1. CumBousl, IpeAcTaBAsIONME COO0# YHCII0, BBOOATCA C KJIaBHATYPHl B CTPOKOBYIO

IIEPpEMEHHYI0.

2. BumosHsieTcs: mpeoOpa3oBaHue U3 CTPOKH B NIEPEMEHHYIO COOTBETCTBYIOLIETO THIIA.

Ilpeobpa3oBanHue MOXHO BHITIOJHHUTD JIMOO C IOMOLIBIO CHEHaIbHOTO Kaacca Convert,
OIpeZieJIEHHOTO B MPOCTPAaHCTBe MMeH System, 60 ¢ MoMomp0 MeToaa Parse, uMer0-
IIErOcsl B KAXJOM CTaHZapTHOM apudMernyeckoM kinacce. B smcrunre 3.10 ucnosn-

3yloTcs oba cniocoba.

Nuctnnr 3.10. Metopbt 8BOJa

using System;
namespace ConsoleApplicationl
{ class Classl

{
{

static void Main()

Console.WriteLine( "Bseaute CTpOKy" ).
string s = Console.ReadlLine():
Console.WriteLine( "s = " + s );

Console.WriteLine( "Bsegute cumson”™ );
char ¢ = (char)Console.Read();
Console.ReadLine():
Console. WriteLine( "c =

+C);

/71

/12
/13

string buf; // cTpoka - Oydep ans ssoga uucen

Console.WriteLine( "Bsepute uenoe uucmo” ).
buf = Console.ReadLine();

int i = Convert.ToInt32( buf );:
Console.WriteLine( i );

Console.WriteLine( "Bsegute BewecTBeHHOe 4ucno”

buf = Console.ReadLine();
double x = Convert.ToDouble( buf ):
Console.WriteLine( x );

Console.WriteLine( "BseguTe BewecTBeHHOE 4yucno"

buf = Console.ReadLine();
double y = double.Parse( buf );
Console.WriteLine( y );

Console_WriteLine( "BseguTe BewecTsBeHHoe 4yucno"

buf = Console.ReadLine();
decimal z = decimal.Parse( buf ):
Console . WriteLine( z ):

/1 4

):
//5

):
!/l 6

):
/17
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K aTomy npumepy HeobxoaMMO CAeIaTh HECKOLKO NOSCHEHUH, BBOA CTPOKY BHINOI-
Hsiercs B oneparope 1. [l11HA CTPOKH He OrpaHUYeHa, BBOA BBIMOJHAECTCA A0 CHMBOJIA
nepeBofia CTPOKM.

BBoxa cumBoJIa BRINOJIHSAETCS C NTOMONIbIO MeTOAa Read, KOTOPHIA CYMTHIBAET OAUH
CHMBOJI M3 BXOJAHOro moroka (omepatop 2). Meroa Bo3BpauiaeT 3HayeHue THHa int,
npeAcTaBisiouiee coboi Koa CUMBOJA, WIH —1, €C/IH CMBOJIOB BO BXOTHOM IIOTOKE
HeT (HanmpuMep, MOJb30BaTe b Haxkasl kaaBuiy Enter). ITockosbky Ham Tpebyercs He
int, a char, a HessBHOTO Ipeobpa3oBaHMs OT int k char He CyLIeCTBYeT, IPUXOAUTCS
IIPUMEHUTH OTEPALIMIO BHOTO IIpeoOpa30BaHusl THIIA, KOTOpas OMUCaHa B pa3jelie
«SIBHOe npeobpasoBaHue THIa» (CM. c. 49).

3a oneparopoM 2 3anucad onepatop 3, KOTOPbIM CYUTHIBAET OCTATOK CTPOKH U HUKY-
/1a ero He nepeaaeT. ITo0 HEOOXOAUMO ITOTOMY, YTO BBOJA JAAHHBIX BBHIITOJIHSETCS Yepe3
6ygep — cnelnanbHy10 06/1aCTh OnepaTHBHOM MamMsaTH. DakTUYeCKH, JaHHbIe CHAYaIa
3aHocsaTcs B Oydep, a 3aTeM CUMTHIBAIOTCS OTTYAA IpOIlleAypaMK BBOAA. 3aHeCeHHe
B O6ydep BHINOJHSETCS 0 HaXKaTHIO KJaaBuiiK Enter BMecTe ¢ ee kKofoM. MeTtox Read,
B oTaMyMe oT ReadlLine, He ouniiaer 6ydep, MO3TOMY CAeAyIOUUI T10Cie HErO BBOJ,
OyZeT BBLIMOJIHATBCS C TOrO MECTa, Ha KOTOPOM 3aKOHYMJICA NPebIAYLIHii.

B onepartopax 4 u 5. ucCHoJib3yl0TCSE METOAB Kjacca Convert, B oneparopax 6 u 7 —
meTozbl Parse kiaccoB Double u Decimal 6ubnuorexu ‘NET, koTopble HCHOMB3YIOTCS
3znech yepe3 umena tunos C# double u decimal.

BHUMAHME

IIpu BBOJiE BElIECTBEHHBIX YKces APOOHast YacTh OTAESIETCSA OT I[eJIOH C TOMOIIbIO 3ars-
TOH, a He Touku. VIHBIMU cJIoBaMH, NMPH BBOZE UCIIOJIB3YIOTCS MMPaBHJIa ONEPalMOHHON
CHCTEMB], a He A3bIKa NMporpaMMupoBaHus. [JonmyckaeTcs: 3alaBaTh YHUCIA C MTOPSIIKOM,
Hanpumep, 1,95e-8.

Ecsiu BBoAMMBIE C KJIaBUATYPbl CUMBOJIbI HEJIb3S1 MHTEPIIPETHPOBATh KaK BeIECTBEH-
HOe YHCJI0, TeHepUpyeTcs HCKIIIoYeHue!,

Beoa-sbiBoA B hannbi

[Ipu otnaake naxe HeOGOJbOIMX MPOTPAMM MOXET MOTPEGOBATHCS UX BHITIOJHHUTD
He pas, He iBa U Jaxke He JecsAThb. [IpH 3TOM BBOA MCXOIHBIX JAAaHHBIX MOXET CTaThb
YTOMHTEJbHBIM M HCIIOPTUTH BCE YAOBOJBbCTBHE OT mpoilecca’. Y100HO 3apaHee NOA-
TOTOBUTb MCXO/JHbIE JAHHBIE B TEKCTOBOM (paidyie U CUMTHIBATH X B porpamme. Kpo-
Me TOro, 3TO JiaeT BO3MOXHOCTb He TOPOHSCHh NMPOAYyMaTbh, KaKhe MUCXOAHblE NAHHBIE
TpeOyeTcsi BBECTH AJIs1 TIOJHOM HPOBEPKH MPOrpaMMbl, U 3apaHee PacCYMUTaTh, 4TO
JOJIXHO TIONYYHTHCSI B pe3yJibTaTe.

! HpH 3TOM CHUCTEMA 33J1a€T BOIIPOC, XOTHUTE JIM Bbl BOCITIOJIL30BATBCA YCIIYTaMH OTJIa{UHKa. Or
9TOTO MMPEUJIOKECHHUA CACAYeT 0TKa3aTbCs, MOCKOJIbKY HA JAHHOM YPOBHE OCBOCHHS sI3BbIKA ITPE-
A0CTaBJIAEMbBIE OTJIAAYHKOM CBEACHHNA 6y}IyT Oecnosie3Hbl.

2 A yIOBONBCTBHE — HEOOXOIMMOE YCIOBHE HAMCAHMS XOpOIlIel NporpaMMbi!
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BriBoa 13 nporpaMMb! Toxe ObIBaeT 1M0JIe3HO BbIMOJHUTD HC Ha aKpaH, a B TEKCTOBbIH
daita 11 nocaeaylonero HecrellHOTo aHa/IM3a ¥ pacrnevyaTky. Pabora ¢ gaitiamu
noapobHO paccMaTpuBaeTcsi B Iy1aBe 11, a 31ech NpuBOAATCA JHUILDb 06pa3Lbl AJIs
KCI0JIb30BaHMA B nporpamMmax. B aucrunre 3.11 npuBeneHa BepcHsi IporpaMMbl U3
aucTyHra 3.9, BHINOJIHAIOIIASA BBIBOJ HE Ha 9KpaH, a B TEKCTOBBIA (als ¢ UMEHeM
output.txt. Palts cosfaeTcs B TOM Xe KaTajore, YTO U UCIOJHAEMBblt daiin nporpaM-
MBI, 110 yModauuio — ...\ConsoleApplication1\bin\Debug.

Nuctunr 3.11. BoiBog B TEKCTOBLIN hann

using System:
using System.10; /11
namespace ConsoleApplicationl
{ class Classl
{ static void Main()

{

StreamWriter f = new StreamWriter( "output.txt" ); /] 2
int i=3;

double y = 4.12;

decimal d = 600m;

string s = "Bacsa";

f.WriteLine( "1 =" + 1 ); /13
f.WriteLine( "y = {0} \nd = {1}". y. d ): // 4
f.WriteLine( "s =" + s ); //'5
f.Close(); /] 6

}

Jlsist Toro uTOo6HI HCIOJIB30BaTh B IporpaMMe (aiijibsl, He0OOXOAHMO:

1. TloaxnoyuTh MPOCTPAHCTBO UMEH, B KOTOPOM OIMCHIBAIOTCSI CTAaHAAPTHEIE KJIACCHI
mist paboThi ¢ aiiiamu (omeparop 1).

2. O6wsBUTD (haitIoBYIO IEPEMEHHYIO U CBsI3aTh ee ¢ (aiyioM Ha aucke (oreparop 2).
3. BoimosHuTh OnepaiMu BBOAA-BbIBOAA (omepaTtopsl 3—5).

4. 3akpoiTh aiin (oneparap 6).

COBET

[Ipu otnaaxe mporpaMmbl ObIBaeT yAOOHO BBHIBOAUTH OHY U TY Xe MH(OPMALIUIO ¥ Ha
3KpaH, ¥ B TeKCTOBBbIH (pait. /151 3TOro COOTBETCTBYIONIME ONMEPATOPHI AYOIHDYIOT.

BBoz gaHHbIX U3 ¢aityia BHITOTHSETCS aHaIoru4Ho. B aucrunre 3.12 npueneHa npo-
rpamMMa, aHajoruyHas auctuHry 3.10, Ho BBoa BeInosHsieTcsl U3 aiina ¢ UMeHeM
input.txt, pacnonoxexnHoro B karajore D:\C#. EcTecTBeHHO, U3 NPOrpaMMbl YOpaHbI
BCe IpUTJIAllIEHHs K BBOMIY.
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TexcToBbIi (haiiy MOXKHO CO3/IaTh C TIOMOIIBIO JIOO0T0 TEKCTOBOIO PEAAKTOPa; HO yA06-
Hee ucnoab3oBath Visual Studio.NET. [Ias atoro cieayet BoiOpaTh B MEHIO KOMAHY
File » New ) File... 1 B MOSIBUBLIIEMCsI JUAJIOrOBOM OKHe BhIOpaTh THN (aiina Text File.

Jinctunr 3.12. Beoa n3 texcroeoro ¢awna

using System;

using System.IO;

namespace ConsoleApplicationl

{ class Classl

{ static void Main()
{

StreamReader f = new StreamReader( "d:\\C#\\input.txt" ):
string s = f.ReadlLine();
Console.WritelLine( "s =

+S);

char ¢ = (char)f.Read():
f.ReadLine();
Console.WriteLine( "c =" + ¢ );

string buf;

buf = f.ReadLine():

int i = Convert.ToInt32( buf );:
Console.WriteLine( i );

buf = f.ReadLine():
double x = Convert.ToDouble( buf ):
Console . WriteLine( x ):

buf = f.ReadLine();
double y = double.Parse( buf );
Console.WriteLine( y );

buf = f.ReadLine();

decimal z = decimal.Parse( buf );
Console.WriteLine( z );
f.Close();

MaremaTuyeckue ¢pyHkummn — knacc Math

B BbIpakeHHSIX 4aCTO UCTIOJIB3YIOTCA MaTeMaTHYeCKHe PYyHKIMY, HalpUMep CUHYC WU
BO3BeZieHHe B cTenedb. OHM peaJM30BaHbI B KJacce Math, onpeaeseHHOM B IIPOCTpPaH-
cTBe uMeH System. C mOMOIIbIO METOJIOB 3TOTO KJIaCCa MOXXHO BBIYMCJIMTE;

Q TpuroHoMerpuueckue pyukuuu: Sin, Cos, Tan;
Q obparHble TpuroHoMeTpudeckue GyHKuU: ASin, ACos, ATan, ATan2;
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runepboueckuie pynkuuu: Tanh, Sinh, Cosh;

3KCIIOHEHTy u Jiorapumudeckue ¢pynkmuu: Exp, Log, Logl0;

MoayAs (abCOMOTHYIO BEJIMYUHY ), KBaIpaTHBIN KOpeHb, 3HaK: Abs, Sgrt, Sign;
okpyraenume: Ceiling, Floor, Round;

MHHMMYM, MaKCUMyM: Min, Max;

creneHb, octatok: Pow, IEEEReminder;

MOJIHOE MPOU3Be/leHHe ABYX LieJIbIX BeJHuHH: BigMul;

OCO0OO0OD0DDO0O0OO

JeJIeHVEe U OCTaToK OT AesieHus : DivRem.

Kpome Toro, y Kj1acca ecTb /{Ba MOJIE3HbIX HOJIA: YUCJIO T U yucyio e. OnucaHue MeTo-
JIOB U TIOJieil mpuBeieHo B Tabur. 3.8.

Tabnnua 3.8. OcHOBHbIE NONA U cTaTUdeckne Metoabt knacca Math

Umsn Omucanne PeayabTar Iloacuennn

Abs Moxynb IMeperpyxen' |x| sanuceBaerca kak Abs(x)
Acos ApkkocuHyc? double Acos(double x)

Asin Apkcunyc double Asin(double x)

Atan ApKTaHTeHC double Atan(double x)

Atan2 ApKTaHresc double Atan2(double x, double y) —

yTOJI, TAHIEHC KOTOPOTO eCTh
pe3yJIbTaT AENeHHs Y Ha X

BigMul [Iponssenenne long BigMul(int x, int y)
Ceiling Oxpyraenne ao bospmero  double Ceiting(double x)
1IEJI0T0
Cos Kocunyc double Cos(double x)
Cosh limepbomrueckuii kocuHyc double Cosh(double x)
DivRem JleneHue H OCTaTOK [leperpyxen DivRem(x, y, rem)
E Basa narypanbHoro double 2,71828182845905
norapudpma (YUCIIO €)
Exp JKCMNOHEHTa double ex 3ammMchiBaeTcs Kak Exp(x)
Floor Oxpyraenue 0 Menbiiero  double Floor(double x)
€eJIoro
IEEERemainder OcrtaTok OT mejieHus double [EEERemainder(double x,
double y)
Log Harypambubiit sjorapudpm  double log, x 3amuceiBaetcs
Kkak Log(x)

npogonxeune ¥

! D710 o3HauaeT, 4TO CYmECTBYET HECKONBKO BEPCHI METONA /IS PA3/IMIHbIX THIOB JAHHbIX.
2 Yron 3azaeTcs B pagMaHax.
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Tabnuua 3.8 (npogonxenrne)

Nma Ormmcanue PeaysbTtar IHoscHeHus
Logl0 Hecaruynbiit Jorapudm double log , x 3anuceiBaeTcs
kak Logl0(x)
Max Makcumym U3 aByx uucen  Ileperpyxen Max(x,y)
Min MunumyMm u3 aByx uucen Ileperpyxen Min(x,y)
PI 3HaueHMe YuCia T double 3,14159265358979
Pow Bo3sBenenue B cTeneHp double xy 3anuchiBaeTcs Kak POW(X, y)
Round OxkpyrneHue [Teperpyxer Round(3.1) mact B pe3yJsibTaTe
3, Round (3.8) mact
B pe3yJbTaTte 4
Sign 3Hak yucaa int ApryMeHTHI NleperpyxeHsl
Sin Cunyc double Sin(double x)
Sinh Tunepbonnueckuii cunyc  double Sinh(double x)
Sqrt KBazpaTHsiil KOpeHb double Jx 3anuceiBaercs kak Sqrt(x)
Tan Tanrenc double Tan(double x)
Tanh l'unepbosyeckuii Tanrenc  double Tanh(double x)

B suctunre 3.13 npuBeseH npuMep NpMMEHEHHS ABYX MeTOAOB Kjacca Math. Octanb-
Hbl€ METO/[bl UCIIOJIb3YIOTCS aHAJIOTHYHO.

JNncrunr 3.13. MNpumeHenne metogoB knacca Math

using System;
namespace ConsoleApplicationl
{ class Classl

{
{

}

static void Main()

Console.Write( "Bsegute x: " );
string buf = Console.ReadLine();
double x = double.Parse( buf );
Console.WriteLine( "3Hauenue sin: " + Math.Sin(x) );

Console.Write( "Bsegute y: " ):

buf = Console.ReadLine():

double y = double.Parse( buf );

Console.WriteLine( "Makcumym : " + Math.Max(x. y) );

B kxauecTBe npuMepa pacCMOTPHUM IPOrpaMMy pacdeTa IO 3afiaHHOM ¢opmy.ie

Yy=vn-x —60'2& +2tg20 + 1,6'103 '10810 x?,
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V3 popMyJibl BUAHO, YTO UCXOXHBIMH JAHHRIMH /IS IPOTPAaMMBI SIBJISIOTCS JBE BeJH-
YMHBI — X U . [IOCKOJIBKY MX TUII ¥ TOYHOCTD IPEACTABIEHUS B YCJIOBUM HE OrOBOpE-
Hbl, BoibepeM Ayt HuX Tan double. Ilporpamma npuBeneHa B nuctunre 3.14.

Jiuctunr 3.14. MNporpamma pacyeTta no 3agaHHon Gpopmyne:
using System:
namespace ConsoleApplicationl
{ class Classl
{ static void Main()

{
string buf;

Console.WriteLine( "Bseaute x" ):
buf = Console.ReadLine();
double x = Convert.ToDouble( buf ):

Console.WriteLine( "Beegute alfa" ):
buf = Console.ReadLine():
double a = double.Parse( buf );

double y = Math.Sqrt( Math.PI * x ) -
Math.Exp( 0.2 * Math.Sgrt(a) ) +
2 *Math.Tan( 2 *a ) +
1.6e3 * Math.Logl0( Math.Pow(x, 2) ):

Console.WriteLine( "llna x = {0} » alfa = {1}", x, a ):
Console.WriteLine( "Pesynbtar = " +y );

}

WTak, K HACTOsIILIEMY MOMEHTY Y BaC HaKOIIWJIOCh AOCTaTOYHO CBeNEHHUH, YTOOBI TUCATh
Ha C# npocreiinine JUHENHBIE IPOTPaMMBb], BBITTOJHSIOUIME BBIYUCIEHUS 10 GOpMYy-
nam. B crenyionieit riaBe Mbl 3aiiMeMCsT U3yUYeHHEM ONEPATOPOB, ITO3BOJISIONIUX pea-
JIN30BBIBaTb H0JIee CIOXKHBIE aJITOPHUTMBI.

PekoMmeHaauum no nporpaMmMmupoBaHUIO

IIpucTymnasi K HATMCAHUIO IPOrPaMMBI, YETKO OTIPE/IeSIUTE, YTO SBJISAETCS €e UCXONHbI-
MU JaHHBIMU U 4TO TpebOyeTcs MOJIyYuTh B pe3yJibTarte. Buibupaiime mun nepemennvlx
C y4eTOM Auana3oHa U TpebyeMoil TOYHOCTH MpeNCTaBIEHUS JaHHbIX.

Haeaiime nepemennovim umera, ompaxarouue ux Hasnauerue. [1paBUnbHO BbIOpaHHBIE
MMeHa MOTYT CJeJIaTh IPOrpaMMy B HEKOTOPO#l CTEeNmeHM CaMOIOKYMEHTHPOBaHHOM.
HeynayHbie ©MeHa, Ha060pOT, CIyXKaT UCTOYHMKOM npobieM. B uMeHax ciexgyer
n3beratb coxpauleruit. OHM AenaloT NporpaMMy MeHee INOHATHOM, K TOMY XK€ 4acTo
JIETKO 3a0BITh, KAK HKMEHHO OBIJIO COKPAIIEHO TO MJIM MHOE CJIOBO.
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O6mas TeHaeHUMs Takas: yeM 6osblie 06acTh AEHUCTBUS NEPEMEHHOM, TeM 6oiee
InvHHOe y Hee ums. Ilepen TakuM MMeHeM MOXHO NMocTaBUTH Npedukc THHA (OXHY
WIH HECKOJIBKO OYKB, 110 KOTOPBIM MOXHO OINIPEeieIMTh THII iepeMennoii). Hamporus,
IJIs1 IEPEMEHHBIX, BCS «KU3Hb» KOTOPBIX IIPOXOAHUT HA MPOTSKEHHH HECKOJIbKHX
CTPOK KOIa, JIy4me 000MTHCh OJHOOYKBEHHBIMH MMEHAMHM THIIA 1 WM K.

MMeHa mepeMeHHBIX JIOTHYECKOTO THIA, UCTIOJb3yeMble B KadecTBe (h/iaroB, JOIKHEL
ObITH TAKUMH, YTOOBI 110 HUM MOXHO OBLIO CYAMTb O TOM, YTO O3HAYAIOT 3HAYEHHS
true u false. Hanpumep, npusnak <«mycro» Jiydiie omucatbh He Kak bool flag, a kak
bool empty.

NMPUMEYAHUE
B C# npuHATO Ha3hiBaTh KJIAcChl, METOJAbI M KOHCTaHThl B COOTBETCTBHH € HOTauMeH
Iackans, a JoKaNbHbIE TIEPEMEHHbIE — B COOTBETCTBUH ¢ HoTanueit Camel (cM. paszen
«Unentudukartopsei», c. 24).

Ilepemennvie HenamervbHo UHULUATUUPOBA™y NPU UX 00BAGNEHUU, A OOBSIBIATh KaK
MOXKHO 6JIMXe K MECTY MX HEeNOCPEACTBEHHOTO MCIob3oBanus. C ApyToil CTOPOHBI,
yA06HO BCe 0ObSIBIIEHHS JTOKAIbHBIX IIEPEMEHHBIX METO/A PacIoJjiaraTh B Hayase 6J10-
Ka Tak, YyToObl MX ObLIO MpocTo HakTH. [Ipu HeGONBIIMX pa3sMepax METOAOB 00a 3TH
MOKeJIaHUS IOBOJIBHO JIETKO COBMECTHTD.

H3bezatime ucnonv3oeanus é npozpamme uucen 6 s6nom eude. KoHCTaHTDI J0/DKHBI UMETh
OCMBICJIEHHbIE MMEHA, 3alaHHbIE C IIOMOLIBIO KJII0YEBOro cjosa const. CuMBommueckoe
UMsI JleJlaeT mporpaMMy OoJjiee MOHSITHOM, a KPOME TOTO, NP HEOOXOAMMOCTH H3Me-
HUTb 3Ha4Y€HHE KOHCTAHTHI NOTPeOYyeTCS U3BMEHHUTDH MPOrpaMMy TOJIBKO B OHOM MeC-
te. KOHeYHo, 3TOT COBET He OTHOCUTCA K KoHcTaHTaMm 0 u 1.

Beod ¢ krasuamypuv npedsapsiime npuziauienuem, a BHIBOAUMbIE 3HAYEHUS] — TIOSICHE-
HUsAMH. /111 KOHTPOJS cpa3y )Xe HOCJie BBOAA BBHIBOJUTE MCXOJAHBIE JaHHbIE HA JUC-
nieH (1o KpaiiHe#l Mepe, B Ipolecce OTJIAIKH ).

I[O 3alryCKa InporpaMmsi nodzomoevme mecmoevie npumepusi, COAEp}Kaliue UCXOAHbIC
JaHHBIC U OXXUAAEMblI€ DE3YJIbTATHI. OTHCJII)HO IIpOBEPHTE PEAKIHUIO ITPOrpaMMBbl Ha
HEBEpHBbIE€ UCXOOQHbIE JaHHBbIE.

I1pu 3armucu BeIpaXeHUH o6pawaiime enumanue Ha npuopumem onepauul. Eciav B ofHOM
BbIPOXKEHHUH COCEACTBYET HECKOJIBKO Ollepaluii O/JMHAKOBOIrO IIPUOPHUTETA, ONEpallUH
NPMCBaMBaHUS Y yCJIOBHas onepalusi BHIIIOJTHSIOTCA CIipaBa HaJEBO, OCTAJIbHBIE —
cieBa HanpaBo. /17151 u3MeHeHUs MOPSIZIKA BBITIOJIHEHUS ONEPALIMI UCIIOJIb3YIHTE KPYT-
Jible€ CKOOKH.

Twamenvro popmamupyiime mexcm npozpammst Tak, YTOOH €ro ObUIO YAOOHO YUTATh.
CraBbTe npobesbl Nocjie 3HAKOB NPENMHAHUS, OTAEANTE NpobesiaMu 3HAKHU Orme-
paLui, He NUIIUTE MHOTO ONIEPAaTOPOB B OZHOU CTPOKE, HCHIONb3YHTE KOMMEHTapHuU
U IYCTbI€ CTPOKH JJis1 pPa3ie/IeHHs JIOTHYeCKH 3aKOHYEHHBIX (PparMeHTOB IIPOTPaMMABL.
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OnepaTophl s13bIKa BMECT€ C €ro THIIAMHM JAHHBIX ONPEAEJISIIOT KPYT 3ajia4, KOTOphle
MOXKHO pelnaTh ¢ NOMOMIBIO 3TOro si3nika. C# peanusyer TMUNMHYHBIA HAbOp onepaTo-
POB IS sI3RIKA IPOrPaMMHPOBaHKA 00IIero Ha3HayeHus1. B aToit riiaBe paccMaTpuBa-
I0TCSl OCHOBHBIE onepaTopsl C#, cocTaBsiioniue Tak HasbiBaeMble 6a30Bble KOHCTPYK-
LIMH CTPYKTYPHOTO NPOTrPaMMUPOBaHMUs.

Cmpyxmyproe npozpammuposarue — 3TO TEXHOJOTUSI CO3AAHHUS IIPOrpaMM, MO3BO-
JnAomas myteM cobaoieHus onpeaeNIeHHbIX MPABUJ COKPAaTHUTh BpeMsi pa3paboTku
¥ YMEHBINMTH KOJMYECTBO OMIUOOK, a Takxe 00IerYuTh BO3MOXHOCTh MOAHGDHUKAITHU
IPOrPaMMBI.

CtpyxTypHbIii nioaxos, chopmupoBaBmuiics B 60—70-x rofax HpoIuioro CTONETHS,
MO3BOJIUJ ZIOBOJIbHO YCIENIHO CO3JaBaTh JOCTATOYHO KPYTIHbIE IPOEKThbI, HO CJIOX-
HOCTb POrPaMMHOTO0 obecriedeHusi NPOKOJDKANIA BO3PACTaTh, U TpeboBamich Bce Goiee
Pa3BHUTbIE CPEACTBa €€ NMpeooJeHusl. ien CTPyKTypHOrO NMporpaMMHpOBaHHsI 1O-
JIyYWIM CBO€ JajibHeiilllee PasBUTHE B 006EKMHO-OPUEHMUPOBAHHOM NPOZDAMMUPOBA-
HUU — TEXHOJIOTHH, TIO3BOJISIIONIEH AOCTHYD MPOCTOTHI CTPYKTYPHI U YIPaBAseMOCTH
O4eHb OGOJIBIIMX IPOrPAMMHBIX CHCTEM.

HecmoTps Ha To uto si3bIk C# peanusyer 06BEKTHO-OPHEHTHPOBAHHYIO MapaJUrMy,
IPUHIMITBI CTPYKTYPHOTO TPOTPaMMHUPOBAaHUsI Jie)XaT B OCHOBE KOJUPOBAHMS KaXXJ0-
ro MeToJIa, KaXIoro (pparMeHTa aJIrOPUTMA.

He cymecTByer eAMHCTBEHHOTrO CaMOTo JIy4iliero cnocoba cosgauus mporpamm. st
pelleHMs 3aJa4y Pa3HOTO PoJia U YPOBHS CJIOKHOCTH TPeOyeTcs NMpHUMEHSTh pa3Hbie
TEXHOJIOTHMHM TIPOrpaMMHpOBaHus. B mpocTteimux ciayyastx OCTaTOYHO 'OCBOMTH a3bl
CTPYKTYPHOTO HamMCaHHA porpaMm. JlJisi CO3aHMsI J)Ke CJIOXHBIX IIPOEKTOB TpedyeT-
CA He TOJIBKO CBOOOIHO BJIAJIETh S3IKOM B TIOJHOM 06beMe, HO B MMETh IPEACTaBJIe-
HHEe O IPUHLUIIAX POEKTUPOBAHUS M OTJIAJIKH NIPOrPaMM, BO3MOXHOCTSX OubamnoTe-
k1 ¥ T. A. Kak npaswio, yeM coxHee 3amada, TeM Oosbie BpeMeHu TpeOyeTcss Ha
OCBOEHHE HHCTPYMEHTOB, HEOOXOIUMBIX JIJISI €€ PEeINeHUsI.
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BbipaxeHus, 610ku n nycrtbie
oneparopbl

JIroboe 6vipancerue, 3aBepinaronieecss TOYKOM C 3aMsTOH, pacCCMaTPHBAETCs KaK orepa-
TOP, BHITNIOJTHEHHE KOTOPOTO 3aKJII0YAETCS B BBIYMCIEHUU BhIpakeHus:. YacTHBIM Cay-
YyaeM BBIpaXXEHHUS ABJISETCA nycmot onepamop . (OH UCIOJb3YETCsI, KOTAA MO CHHTAK-
CHCy onepaTop TpebyeTcs, a 110 CMbICIy — HeT). [IpuMepsr:

T+ // BLINONHAGTCH Onepauns WHKPEMEHTa
a*b+cC; // BbINONMHAGTCA YMHOMEHUEe C NpUCBAMBAHUEM
fun( i, k ); // BLINOMHAGTCH BLIZOB (YHKUWK

while( true ); // uukn u3 nyctoro onepatopa (OeCKOHeYHbIH)

bnox, wiu cocmaeroti onepamop, — 3TO TOCJIEA0BAaTETbHOCTD OIIMCAHWHA M OIIEPaTOPOB,
3aKJl0YeHHast B (purypHbie ckobkH. B0k BocipHUMAeTCsT KOMIUAATOPOM KaK OAWH
OIIepPaTOpP U MOXET UCIIOIb30BAThCA BCIOAY, I7le CHHTAKCHC TpeOyeT OMHOro OIepaTopa,
a a/ITOPUTM — HECKOJIbKMX. BJIOK MOXET CoZiep KaTh OJJUH OIIEPATOP WJIH OBITH IIYCTHIM.,

OnepaTtopbl BETB/I€HUS

Onepamopwvi eemenenus if u switch mpUMeHSIIOTCS AJIs1 TOrO YTOOB! B 3aBUCUMOCTH OT
KOHKPETHBIX 3HaYeHWI MCXOIHBIX HAHHBIX OOECHEYUTh BHIIOJHEHUE Pa3HBIX IOCJIE-
noBaTeabHOCTel oneparopoB. Onepatop if obecneyuBaeT mnepenady yupasjieHUs Ha
OHY M3 JBYX BeTBeil BHIYMCJEHHIA, a OTepaTop Switch — Ha OIIHY M3 IPOU3BOJILHOTO
qicJia BeTBEH. A

YcnoBHbIX onepaTtop if

YcnoBHelM onepatop if ucnosb3yeTcsa A pa3BeTBJIEHUSI NpoLiecca BBIYMCIEHUN Ha
nBa HampaBJeHus. CTpyKTypHasi cxeMa ollepaTopa NpuBejieHa Ha puc. 4.1.

false
BbipaxeHue

true

false
BbipaxeHue

Oneparop 1 Onepatop 2 Oneparop

I e | 1‘7

Puc. 4.1. CTpykTypHas cxema yCAOBHOro oneparopa

@opmMart omneparopa:

if ( noruyeckoe_stipaxenue ) onepavop 1; [ else onepatop 2; ]
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CHayaJia BBIYHCJIAETCS JIOrHYeckoe BbipaxkeHHe. EciM OHO uMeeT 3HaueHue true, Bhi-
IIOJTHSIETCS: IePBLIH oneparop, HHaye — BTopoit. [locsie aToro ynpasyieHue nepexaercs
Ha orepaTop, CAEAYIOIIMIA 3a YCJIOBHRM. BeTBb e1se MOXeT OTCYTCTBOBaTb.

NPUMEYAHUE
OnepaTopsl, BXOAAIIKE B YCJIOBHbIHA, HE JOJIKHbI UMETh METKY M HE MOTYT OBbITh OIKCa-
HUSMH.

Eciau B Kakoii-1160 BeTBH TpeOyeTcs BHITOJHUTD HECKOJIBKO OTIEPATOPOB, X HEOOXO-
JAMMO 3aKJIIOYUTh B 60K, HHAYE KOMITUIATOP HE CMOXKET MOHSATH, T/ie 3aKaHYMBAETCSH
BeTBJIeHHe. BJIOK MOXXeT comepkaTh JioObie ONepaTophbl, B TOM YHCJIe OITMCAHUS U IPYTHE
YCJIOBHBIE OTEPaTOPH! (HO HE MOXET COCTOSITh M3 OAHMX onucanuii). Heobxoaumo yuu-
ThIBaTh, YTO NepeMeHHas1, ONKMcaHHasA B 6Jioke, BHe 6JI0Ka He CYLIECTBYET.

[IpuMephl YCIOBHBIX OIIEPaTOPOB:

if(a<0)b-=1; /11
if(a<b& (a>d||]a==0))b++t; else{b*a; a=0;} /] 2
if(a<b)if(a<c)m=a; elsem=c;

else if (b<c)m=Db; elsem=c; /l3
if (b>a ) max =b; else max = a; // 4

B npumepe 1 otcytcrByer BeTBb else. [Tomo6Hasi KOHCTPYKIIMSI peaTu3yeT MPOMYCK
oneparopa, IOCKOJbKY IIpUCBaKBaHue JHO0 BBINOJIHSETCS, MO0 MPONMYCKAETCs B 3a-
BHCHMOCTH OT BBITIOJTHEHUST YCIOBHS.

Ecyiu TpebyeTcsi TPOBEPUTH HECKOJBKO YCJIOBHH, UX OOBEIUHSIOT 3HAKaMK JIOTHYe-
CKHX yCJIOBHBIX onepauumit. Harpumep, BripakeHue 6 npumepe 2 6yneT UCTUHHO B TOM
cJly4yae, eC/I¥ BHITIOJIHUTCS OJJHOBPEMEHHO YCJIOBHE @ < b M OHO U3 YCJIOBHIi B CKOO-
Kax. Ecau omycTuTh BHyTpEHHHE CKOOKH, OyIeT BBIMIOJIHEHO CHayasa joruyeckoe U,
a motom — WJIN.

Onepatop 6 npumepe 3 Bbrducisier HanboJbliiee 3HaueHe U3 Tpex nepeMeHHbix. O6-
paTHUTEe BHUMAHUE HA TO, YTO KOMITUJISITOP OTHOCHT YacTh e1se K OGkaiilieMy Kioye-
BOMY CJIOBY if.

KoHcTpykuuH, 10106HbIe ONEpaTopy 6 npumepe 4 (BbIYUCISAETCS Hanbobliiee 3Have-
HHE U3 ABYX MepeMEHHKIX ), POl U HarAsi{Hee 3alUChIBaTh B BU/E YCIIOBHOH onepa-
1MUY, B JAaHHOM CJIy4yae CJedyIolen:

max=b>a?b: a;

NMPUMEYAHUE

PacnpocTpaHeHHas omnbka HaYMHAIOIMIUX — HEBEPHas 3alIMCh MPOBEPKH Ha MPHHA/JIEXK-
HoCTb Auana3ony. Hanpumep, 4ToOb ipoBepuTh yeaorue ( < X < 1, HeJlb3s 3aIHUCaTh €ro
B YCJIOBHOM OIE€PaTOpe HEeMOCPEACTBEHHO, TaK KaK KaXk/iasi ONepalys OTHOMEHUS JOJIXK-
Ha WMeTh JBa onepaHza. [IpaBunbHbii cnocob samucu: 1(0 < x && x < 1)..

B kadecTBe npuMepa HNOACYMTAEM KOJHYECTBO OYKOB ITOCJI€ BBHICTpEJA II0 MMIIEHH,
U300paXkeHHOM Ha puc. 4.2.
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Puc. 4.2. MvuieHb

Kak ye roBopusioch, THII IEpEMEHHBIX BHIOMPAETCs, HCXOASA U3 UX Ha3HayeHusi. Ko-
OPAMHATHI BHICTpeJNa HeJIb3s1 NMPEJCTaBUTh LeJbIMH BEJIMYUMHAMH, TaK KaK 3TO IPHBe-
IeT K MmoTepe TOYHOCTH pe3yJIbTaTa, a3 CYeTYUK OYKOB HE UMEET CMBICJIA OIUCHIBATH
Kak BeulecTBeHHbIH. [IporpaMma nipuBesieHa B iMcTHHTE 4.1.

JiucTtnr 4.1. BuicTpen no MuweHu

using System:
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{

}

Console.WriteLine( "Bseaute KoopavHaTy X" );
string buf = Console.ReadLine();
double x = Convert.ToDouble( buf );

Console.WriteLine( "Beeaute koopauHaTy y" ):
buf = Console.ReadlLine();
double y = double.Parse( buf );

int kol = 0;:

if (x*x+y*y<1)kol =2

else if (x*x+y*y<4) kol =1;
Console.WriteLine( "Pesynbtat = {0} oukos", kol );

Jlaxke Takyio MPOCTYIO IPOrpaMMy MOXHO ellleé YIIPOCTUTh C IOMOUIbIO MPOMEXKYTOY-
HOM NepeMeHHOI U 3amucH YCJIOBHS B BUJIE€ ABYX NOCHEIOBATEIbHbIX, 3 HE BJIOXKEH-
HBIX, oIlepaTopos if:

double temp = x * x + y * y;

int kol = 0:

if (temp <4 ) kol = 1;
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if ( temp <1 ) kol = 2;
Console.WriteLine( "PesynbtaT = {0} oukos", kol ):

OOpaTuTe BHMMaHME Ha TO, YTO B IIEPBOM BapUaHTe IPOrpaMMbl BTOPO# onepatop if
BBIIMTOJTHSIETCS TOJIBKO B CJIy4Yae HEBBINOJHEHMS YCJIOBHS B IIEPBOM YCJIOBHOM OIlepa-
TOpE, a BO BTOPOM BapHaHTe 00a YCJIOBHBIX ONEPAaTOpa BHINOJIHAIOTCS 10CJ/Ie0BaTeb-
HO, OIMH 32 APYTUM.

Credyem usbezamv npoeepKu Beu,eCMBEHHbIX BeIUUUH HA PABEHCME0, BMECTO 3TOTO
JIy4lie CpaBHHBaTh MOAYJIb MX Pa3HOCTH C HEKOTOPBIM MaJIbIM YUCJIOM. JTO CBA3aHO
C MOTPEITHOCTHIO NpPeACTaB/I€HUST BEMIECTBEHHBIX 3HAY€HUN B aMSTH:

float a. b: .
if (a=>b) . // we pexomeHpyeTcCs!
if ( Math.Abs(a - b) < le-6) . // HapexHo!

3HayeHue BeJMUMHBI, C KOTOPOH CPaBHMBAETCS MOJAYJIb Pa3HOCTH, CIeAyeT BhIOHpaTh
B 3aBHCUMOCTH OT peliaeMoi 3a1a4¥ ¥ TOYHOCTHU y4aCTBYIOIIMX B BbIPDAXXEHHH Iepe-
meHHbIX. CHM3Y 3Ta BeJMYMHA OrpaHUYeHa OMpe/le/IeHHO| B Kilaccax Single u Double
KOHCTaHTO# Epsilon (3T0 MHHMMAJIbHO BO3MOXHO€ 3HaUYe€HHE NepeMEeHHOH Takoe,
yto 1.0 + Epsilon != 1.0).

Onepatop BbIOOpa switch

Onepartop switch (mepekioyaTenb) npeHa3HA4YeH Ui Pa3BeTBIEHUsI NPOLECCA Bbi-
YHCJIEHHH Ha HeCKOJbKo HampajcHuill. CTpykTypHast cxema onepaTopa IpHBeleHa
Ha puc. 4.3.

switch 1
—»| BuipaxeHune case —» Onepatopb! 1

Onepatopbi 2 ——

—» Onepartopbi n

default

Onepartopbi [——

Puc. 4.3. CTtpyktypHas cxemMa onepatopa switch

®opmar oneparopa:

switch ( sbipamenue ){
case KOHCTaHWTHoe Bbipakenue 1: [ cnucok_onepatopos_1 ]
case KOHCTAHTHOe sbipameHne 2: [ cnucok_onepatopos 2 ]
case KOHCTaHWTHoe_ sbipameHue n: [ cnucok_onepaTopos n ]
[ default: oneparope J
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Brinonnenue onepaTopa HaYMHAETCA C BBIMMUCJIEHMS BbIpaX€HHMsi. THI BbIpaXKeHUS
yale BCEro LeJo4YMCAeHHbIH (BKIOYas char) WM CTPOKOBEIN!. 3aTeM ynpaBjeHue
nepenaeTcss NEPBOMY ONEPATOPY M3 CIIUCKA, NIOMEYEHHOMY KOHCTAHTHBIM BbIpaXKeHH-
€M, 3HaueHHe KOTOPOr0 COBIAJIO C BHIYMCJIEHHBIM.

Bce KOHCTaHTHbIE BbIpaXXEHHUS AOJKHBI OBITH HESIBHO MMPUBOAMMABI K THUIY BhIPAXKEHHS
B ckoOkax. Eciv coBnaieHusl He MPOM30ILIO0, BHIOJHSIOTCS ONEPATOPhI, PacIIO/IOKEeH-
Hhle nocJie cyoBa default (a mpu ero OTCyTCTBHM yIIpaBJieHUe TI€PeJaeTCs CAeLyIOIeMY
3a switch omepatopy).

Kaxcrast BeTBb nepekinioyaTesisi JOJDKHA 3aKAaHYMBATBCS SIBHBIM ONEpamopoM nepexo-
Oa, a IMEHHO onepaTopoM break, goto uiau return:

Q omepartop break BBHIMOJHSAET BHIXOJ U3 CAMOrO BHYTPEHHEIr0 M3 0OBEMJIIOUIMX €ro
onepaTopoB switch, for, while u do (cM. pasaen «Oneparop breaks, c. 84);

Q omepaTop goto BBIOJHSIET MEPEXO] HA YKA3aHHYIO IOCJIEe HETO METKY, OOBIYHO 3TO
MeTKa Case OZHOM U3 HIDKeJeXXallluX BeTBel omeparopa switch (cM. paszgen «Ome-
parop goto», c. 83);

O omepatop return BoINOJIHAET BbIXOJ, M3 (PYHKIINH, B TEJIe KOTOPOI OH 3alicaH (CM.
pasnen «Omneparop returns, c. 87).

OnepaTop goto 0OBIYHO UCTIOIB3YIOT AJIS TMOCAEA0BATEIbHOIO BHINIOJHEHUST HECKOJIb-
KUX BeTBell IepeksioyaTesis, OAHAKO ITOCKOJIbKY 3TO HapyuiaeT YuTabeabHOCTD IIpO-
rpaMMbl, TAKOTO pellleHUs cJienyeT u3berars.

B nuctunre 4.2 npuseseH npuMep NpoOrpaMMal, peaylu3yloniei MpoCTeHIINN KaJIbKy-
JATOp Ha YeThipe AeHCTBUSL.

JineTunr 4.2, Kanbkynsitop Ha YeTbipe 4encrams

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

string buf;
double a, b, res;

Console.WriteLine( “BseauTte nepsuiit onepaHa:" );
buf = Console.ReadLine();
a8 = double.Parse( buf );

Console.WriteLine( "BseauTe 3HaKk onepauuu” );
char op = (char)Console.Read();
Console.ReadLine();

Console.WriteLine( "Bsepnte BTOpPOA onepaHa:" );
buf = Console.ReadLine():
b = double.Parse( buf );

' B obuem cryyae BeipaskeHHe MOXeT GBITh MOGOro THIA, VI KOTOPOTO CYIIECTBYET HESIBHOE
npeo6pa3oBaHKe K YKa3aHHbIM, a TAKXKe MEPEYUCIIIEMOr0o THIIA.
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bool ok = true;
switch (op)

{

case '+' : res = a + b; break;
case '-' : res =a - b; break;
case '*' . res =a *b; break:;
case '/' : res = a / b; break;
default : res = double.NaN; ok = false: break;

if (ok) Console.WriteLine( "Peaynbtat: " + res );
else Console.WriteLine( "HeponycTtumas onepauus” );

}

COBET

Xota Hanuuue BetBu default u He obs3aTenbHO, peKOMeHAyeTcs Beeraa obpabaThiBaTh
c/Iy4aif, KOria 3HayeHue BhIPaXXKEHHUsI He COBIIaZiaeT HHU C OAHOM U3 KOHCTAHT. JTo ober-
YaeT MOUCK OMIMOOK MPH OTAAAKE IPOrPaMMBI.

Omneparop switch npeanoyrureabHee onepaTopa if B TeX CIy4yasix, Koriaa B IporpamMme
TpebyeTcs Pa3BeTBUTh BHIYMCJIEHHS HAa KOJMYECTBO HarpaBiieHuit GoJbliee ABYX U BhI-
pakeHue, 1Mo 3HaYeHHUI0 KOTOPOTO IIPOM3BOAUTCS II€PEXOA Ha Ty MJIM MHYIO BETBb, HE
SBJISIETCS1 BelECTBEHHBIM. YacTo 3TO CIIpaBeAJIMBO AaXe /IS ABYX BETBEH, IOCKOIbKY
MIOBHIINAET HAIJIAAHOCTD MPOrPaMMBL.

OnepaTtopsbl uMKna

Omnepartops! UMKJIA UCIIONB3YIOTCA /IS BRIYMCIEHUH, TIOBTOPSIOIIUXCA MHOTOKPATHO.
B C# umeeTcst yeThIpe BHZa LUKJIOB: HUKJ C IIPeAyCI0BHEM while, LMK C MOCTyCI0-
BUeM repeat, 1IMKI ¢ mapaMeTrpoM for U uuki nepebopa foreach. Kaxaprit u3 HuX co-
CTOMT U3 ONpeleleHHON I10C/IeA0BaTeIbHOCTH OIlepaTOPOB.

Biok, pany BBITOJTHEHUS KOTOPOTO U OPTaHU3YeTCsl LIMKJI, Ha3bIBACTCS MEAOM UYUKIA.
OcranpHble ONEepaToOpPhi CAYKAT AJS yIpaBJeHUS NPOLECCOM IIOBTOPDEHUS BBIYHUC-
JICHMH: 3TO HayaJIbHble YCTAHOBKH, IPOBEPKa YCJIOBUS MPOAOCJKEHHS LIMKJIA U MOIU-
¢dukauus napamerpa 1ukia (puc. 4.4). OguH mpoxon UMKJIa Ha3bIBAETCS umepauuez’i.

Hauanvnvie ycmanoexu CJayxart AJisA Toro, 4T00OBI A0 BXOJa B IIMKJI 3a1aThb 3HAYE€HUA
IIEPEMEHHLBIX, KOTOPbhI€ B HEM HCIIOJIb3YIOTCA.

IIposepra ycnosus npodonxeHus yuxia BHITIOIHIETCS HA KaXA0W utepanuy Jubo 1o
TeJla LMKJIa (TOrZa TOBOPAT O LUKJIE C npedycrosuem, CxeMa KOTOPOro MOKa3aHa Ha
puc. 4.4, a), 11bo mocye Tena HUKIA (LUK ¢ nocmycrosuem, puc. 4.4, 6). Pasnuna
MEXJy HUMH COCTOUT B TOM, YTO TEJIO UKJIA C TIOCTYCJIOBHEM BCETZA BBINOJHAETCS
XOTs1 GBI OIMH pas, TOCJIe Yero TMPOBEPSETCs, HAZO JIM €ro BHIMOJHATH emie pa3. IIpo-
BEpKa HEOOXOAMMOCTH BHITIOJTHEHHST IUKJIA C IIPEIYCIOBHEM JEAETCs 0 Tea 1UKJIa,
MIO3TOMY BO3MOJKHO, YTO OH HE BBIITOJHHUTCS HU pasy.
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} }

HavansHble HauyanbHbie
yCTaHOBK# yCTaHOBKM
Buipaxerue Onepatopel
Moaudukauun
napameTpa uukna

Oneparopbl

Moaudukauus | BuipaxeHme

napametpa uukna

—
: :

“ Puc. 4.4. CTpyKTypHbIE CXEMbl ONEepaTopoB LMKNa

Ilapamempom yuxna Ha3wIBaeTCsi MepeMeHHasl, KOTOpasi UCNOJb3YeTCs MPU MPOBEpPKe
YCJIOBHUSI TIPOJIOJDKEHHS ITUKJIAa ¥ TMPUHYAUTEIPHO M3MEHAETCSA Ha KAXKAOH HTeparuM,
npuYeM, KaK NMpaBWIO, Ha OJHY U Ty Xe BeJUYHHy. Ecoim mapamerp nukia uenaouuc-
JIeHHBIH, OH Ha3biBaeTcs cuemuuxom yuxna. KoiuyecTBo TIOBTOPEHMI TAKOTO I[MKJIA
MOXXHO OlipefieiuTh 3apanee. [lapamerp ecTb He y BCSKOro LiMKJIa. B Tak HazbiBaeMoM
umepamuéHoM IMKJIE YCJIOBHE NMPOAO/DKEHHS CONEP)KMT IepPeMEHHbIE, 3HAYEHHA KO-
TOPbIX U3MEHAIOTCS B LIMKJIE TI0 PEKYPPEHTHBIM (opMyiam!,

Huxn 3aBepmaeTcs, eCld yCJOBHE €ro MPOAOJIXKEHUs HE BBINOJIHAETCA. Bo3MOXHO
IPUHYAMTENbHOE 3aBepllieHHe KaK TeKylled MTepaluy, Tak W HukiIa B HegoM. lns
3TOTO CJyaT onepaTopsl break, continue, return u goto (cM. pasaen «OmnepaTtopbl
nepesady ynpasiieHUsi», c. 83). IlepenaBaTp ynpasiieHne u3BHE BHYTPb IIMKJIA 3aIpe-
maeTcsi (IIpA 3TOM BO3HUKAET OMUOKA KOMITHJISALUH).

Limkn ¢ npeaycnoeuem while

(DopmMmat onepaTopa ImpocT:
while ( Buipaxenne ) onepartop

BrIpakeHue ODKHO OBITH Jiorimdeckoro Tvma. Hampumep, 3170 Moxer ObITh ONepalms OT-
HOIUEHUA WM IPOCTO JIOTWYECKasi mepeMeHHasA. Ecii pe3ysIbTaT BhIMMCJIEHMS BhIpaXe-
HMSI paBeH true, BHINOJIHAETCS IPOCTOM MJIM COCTABHOM ornepaTop (6710K). ITH AeiCTBUSA
HOBTODSIOTCS IO TOTO MOMEHTA, TIOKA Pe3yJIbTaTOM BbIPAXKEHUsI He cTaHeT 3HaueHue false.
Ilocne oxoH4aHMs1 MKJIA yIpaBJeHHe NIePeNaeTCsl Ha CAeNYIOUINi 3a HUM OINepaTop.

! PexyppentHoit HasbBaercs ¢opMyra, B KOTOPOH HOBOE 3HAYeHUE NTEPEMEHHON BRIYUCIISETCS
C HCIIOJIb30BAHHEM €€ TPeIblIIyIIero 3Ha4yeHus..
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BhipaxxeHHe BRIYHCISIETCS Mepe KKA0i utepanue nukiaa. Ecau npu nepsoit npo-
BepKe BbIpaXeHue paBHO false, IMKJ He BBIIIOJHUTCA HU pa3y.

BHUMAHMUE

Ecau B TeJle LHKAa HeOOXOIMMO BBINIOJHUTD DoJiee OHOro oneparopa, He0OXOAHUMO 3a-
KJIIOYHMTD HX B GJIOK € TOMOLIBI0 QUIYPHBIX CKOOOK.

B xauyecTBe npuMepa pacCMOTPUM IPOIPaMMY, BHIBOAANIYIO ISl apryMeEHTa X, U3Me-
HAIONIErocsl B 3aJlaHHBIX TNpeAeiax C 33JaHHBIM 1IaroM, Tab/Uily 3Ha4eHuil Clenyio-

mei QyHKIMu:

£, x <0
y=<txr,0 x <107,
2t x 210

HasoseM HayajibHOe 3HaY€HHME apryMeHTa Xn, KOHeYHOe 3Ha4yeHue aprymeHta — XK,
miar u3MeHeHusl apryMenTa — dX u mapaMetp t. Bce Besmuunbl BemecTBenHsle. IIpo-
rpaMMma JOJXKHAa BBIBOAMTD TaOJHIly, COCTOSIIIYIO M3 JABYX CTOJIOLOB: 3HaYeHUil apry-
MEHTa U COOTBETCTBYIOIHUX UM 3HAYeHWH QYyHKLIMH.

OnuiieM aJropuT™M B CJI0BECHOM (opMe:
1. B3aTp nepBoe 3HayeHHe apryMeHTa.

2. Omnpenenuthb, KAKOMY U3 MHTEPBAJIOB OHO NPHHAUIEKUT, U BLIYMCJIHTD 3HAYCHHE
¢yHkumuu no coorBercTBYIONLEH hopMye.

3. BrIBECTH CTPOKY TaOJIMLIBL. 3
4. IlepeiitTu K cienymolieMy 3Ha4eHHUIO apryMeHTa.
5. Ecym oHO He MpeBbIIIAET KOHEYHOE 3Ha4Y€HMeE, IOBTOPUTH Maru 2—4, nHaye 3aKOHYUTh.

IIIaru 2—4 MOBTOPAIOTCS. MHOTOKPATHO, MIO9TOMY AJISI UX BBITIOJIHEHUS HaJO OpraHH-
30BaTh 1IUKJI. TeKkcT nporpamMmsi npuBeseH B auctuHre 4.3. CTpok# NporpaMMsl Io-
Me4yeHbl COOTBETCTBYIOIIMMM HOMEpaMH IaroB aaropur™a. Ob6patuTe BHMMaHHe HA
TO, YTO YCJIOBME NPOJOJIKEHHST UKJIa 3alIUCAHO B €T0 3aroJIoBKe U IIPoBepsieTcs A0
BxoJa B IuKJI. Takum o6pa3oM, eciiv 3a1aTh KOHEYHOE 3HAYeHHe apIyMeHTa, MeHbIlIee
HAYaJIbHOTO, JIaXKe TIPM OTPHULATEIBHOM Iiare UKJ He Oy/eT BHIIIOJIHEH HU pasy.

JNincTunr 4.3. Tabnuua 3HaveHnit GyHKLUMK, NONYYEHHBIX C UCNONL30BaHMEM umkna while

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{
double Xn = -2, Xk =12, dX =2. t = 2, y;

Console.WriteLine( "| x | y | ); // 3aronosok Tabnuup
double x = Xn: /11
while ( x <= Xk ) /15
{

y==t /12

npogonxerne
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NucTunr 4.3 (npogonxexne)

if (x>=08 x<10) y t*x; /] 2
if (x>=10) =2 % /] 2
Console.WriteLine( "| {0 6} | {1. } ", x. ¥y ) // 3
X += dX; /] 4

}

NPUMEYAHMUE

[Ipu BbIBOZE MCNOMIB30BaHbI JONOJHUTENbHEIE MO crienudukaiuit popMara, onpene-
JISIONIMeE XKeJIaeMYIo LIMPUHY MMoJIsi BEIBOJA MO ITepeMeHHYIo (B JaHHOM ciayyae — 6 no-
3uumit). B pesyabraTe K0JOHKY NpY BBIBOZE TabOIMIK NIOYy4atoTCsl poBHBIMU, OnucaHue
cneundukauuid popmaTta NpUBEZEHO B MPUIOKEHHUH.

ITapameTpoM aToro 1uksa, TO €CTh NMEPEMEHHOH, YIPABJISIIONIEH €r0 BHITOJTHEHUEM,
ABasieTcs X. biok MoaudukauuMy mapaMeTpa LMKJA NMPEACTAaBJIEH ONEPaTOpPOM, BhI-
nonHsomMUMes Ha ware 4. /{15 mepexoza K cyieyloneMy 3Ha4€HHIO apryMeHTa TeKy-
Iee 3HaYeHHE HapallMBaeTCs Ha BEJWYHMHY LIara ¥ 3aHOCUTCS B TY XK€ NepPeEMEHHYIO.
Hayunaromue yacTo 3a6bIBaioT Mpo MOAMMDHUKALMIO TIapaMeTpa, B pe3yJ/IbTaTe IporpaM-
Ma <«3alMKJIUBaeTcs». Ecau ¢ BaMM IPOM30IJIa TaKasi HENPUATHOCTD, MONPobyiiTe
JUIs1 3aBeplLIeHus] TPOrpaMMBI Ha)kaTh KiaBumiM Ctri+Break, a Bripeap nepe 3alryCcKoM
IIPOrpaMMBbI NIPOBEPSIiTE:

O npuCBOEHO JIM MapaMeTpy IMKJIa BepHOE HayaJlbHOE 3HAYEHHUE;

O u3MeHsieTCA JIM MapaMeTp IMKJIA Ha KaXKJA0# UTepaluy IUKJIa;

Q BepHO JIM 3aIMCaHO YCJIOBHE MPOAOIKEHUS UK.

PacnpocTpaHeHHBIM IIpPHEMOM IIPOTPAMMHUPOBaHUS SBJISIETCS OpraHu3anus 6ecKoHey-
HOTO IIMKJIA C 3aroioBKOM while (true) ¥ IPUHYAMTEIBHBIM BBIXOOM M3 Teja IUKJIA
TI0 BBHIIIOJIHEHUIO KaKOTO-JU00 YCIOBHS C MIOMOUIBIO ONMEPATOPOB Iepeiayy yIpaBJie-
Husi. B muctunre 4.4 npuBeied mpuMep MCIOIb30BaHUs 6€CKOHEYHOTO IMKJIA IS Op-
TaHU3AMH MEHIO IPOrPaMMBL.

Nuctunr 4.4. OpraHusauma MeHIo

using System;
namespace ConsoleApplicationl
{ class Classl
{ static void Main()
{
string buf;
while ( true )

Console.Writeline( "1 - nywkT_1, 2 - nyHkT 2, 3 - BbIXOA" );
buf = Console.ReadLine():
switch ( buf )
{
case "1" : // BctaButb KOA 06paboTKM NyHKTa 1
Console.WriteLine( "oTnagka - nyHkT_1" );
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break:

case "2" : // BcTasuTb Kop 06pabOTKM NyHKTa 2
Console.WritelLine( "oTnagka - nyHkr_2" );
break;

case "3" : return;

default : Console.WriteLine( "He nonan no knasuuwe!" ):
break:

Limkn ¢ nocrycnosuem do

LIMKJI € [IOCTYC/IOBHEM peanuayeT CTPYKTYPHYIO CXeMY, IPUBEAEHHYIO Ha puc. 4.4, 6,
Y UMeeT BUJ

do onepatop while sbipameHue;

CHauasia BBINIOJIHSETCS NTPOCTOM HJIM COCTABHO# omepaTop, 00pa3yIoluii Teo KA,
a 3aTeM BBIYUCJIAETCS BhIpaxkeHUe (OHO JAO/DKHO MMeTh THM bool). Eciy Bhipaxkenue
HCTHHHO, TeJIO LIMKJIa BBITIOJIHSIETCS ellle Pa3 U NpoBepKa nopropsiercs. Llukna 3asep-
IIAeTCs], KOTAa BhIpakeHHe CTaHeT paBHBIM false WM B Telle UMKIIA OydeT BBIOJIHEH
Kakoii-1ub0 omeparop nepezayu ynpaBieHHS.

ITOT BUA LMKJA NPUMEHsIETCS B TeX CIydasX, KOrAa TeJO LUKIa Heobxoaumo obs-
3aTeJIbHO BBITIOJHUTH XOTs ObI OAWH pa3, HalpUMep, €CJIM B IIUKJIe BBOAATCS JaHHbIE
U BBHIIOJIHAETCSA MX npoBepka. Eciu ke Takoil He0OXOAMMOCTH HeT, NPeANIOYTUTEIb-
Hee I0JIb30BaThCSI HIUKJIOM C IIPEYyCI0BHEM.

IIpuMep NporpaMMmel, BHITIOIHSIONIEH IPOBEPKY BBO/A, IPHBEAEH B JIMCTHHTE 4.5.

Jinctuur 4.5. MNposepka ssopa

using System;
namespace ConsoleApplicationl
{ class Classl
{ static void Main()
{
char answer;
do

Console.WritelLine( "Kynu cnouuka, a?" ).
answer = (char) Console.Read():
Console.ReadLine():

} while ( answer !='y' ):
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PaccmoTpuM eie oquH npuMep npUMeHeHHs UKJIA C NOCTYCJIOBHEM — IIPOTPaMMYy,
OIpeessIIONIYI0 KOPEHb YPaBHEHUSI COS(X) =X METOAOM JeJIEeHHUsI NOI0JIaM C TOYHO-
ctbio 0,0001.

Ucxonnvle nanHbie 1151 3TOH 3aa4¥ — TOYHOCTH, Pe3yJIbTaT — YHCJIO, IIPEACTABJISIIO-
uiee cob6oit kopeHs ypaBHeHus'. O0a 3HaUeHHMsT UMEIOT BEIECTBEHHBIH THIL

CyTb MeTOza fesieHus TOMoJIaM OYeHb MpocTa. 33JaeTCSI MHTEPBaJl, B KOTOPOM €CTh
POBHO OZIMH KOPEHb (CJeA0oBaTeJIbHO, Ha KOHIAX 3TOro MHTepBaja (YHKUMSA UMeEET
3Ha4YeHUs1 pa3HbIX 3HAKOB). BeruMciseTcs: 3HaueHHe PYHKUMHU B CepeiHHE 3TOro UH-
TepBajsia. ECo OHO TOro ke 3Haka, YTO ¥ 3HaYeHUe Ha JieBOM KOHIle MHTepBaJa, 3Ha-
YUT, KOPEHb HAXOAUTCS B MPaBOH IOJIOBUHE UHTEPBaJa, HHavYe — B JieBOil. [Iponecc
MOBTOPSETCS ISl HAMICHHOM NOJIOBMHBI MHTEpBajia A0 TeX IOp, NOKa ero AJIWHA He
CTaHeT MeHbIIe 3aJ]aHHOH TOYHOCTH.

B npuBenennoit nanee nporpamMme (JIMCTHHT 4.6) HCXOMHBIM MHTEPBAJI 33/1aH C TIOMO-
b0 KOHCTAHT, 3HAYEHUsI KOTOPBIX B3ATH M3 rpa¢puka PyHkuuu. [[as ypaBHeHUHH,
HMEIOMUX HECKOJIBKO KOPHEeH, MOKHO HaIMCaTh AOTIOJHUTEIbHYIO IIPOrPaMMY, OIipe-
Aensionryio (MyTeM BbIYHCJIEHHS M aHaIM3a TaOMUIbl 3HaYeHHi (DYHKIMH) MHTEpBa-
JIbl, COiepXKalnue POBHO OAMH KOPEHbZ,

JincTunr 4.6. BuiuucneHne KOPHA HENMHEWHOro ypasHeHUs
using System;
namespace ConsoleApplicationl
{ class Classl
{ static void Main()
{
double x, left = 0, right = 1;
do
{
x = ( left + right ) / 2;
if ( ( Math.Cos(x) - x ) * ( Math.Cos(left) - left ) <0 )
right = x:
else left = x:
} while ( Math.Abs( right - left ) < le-4 ):
Console.WriteLine( "KopeHb paseH " + x );

}

B 3Ty nporpaMMmy AJid HaA€XHOCTH O4YE€Hb ITOJIE3HO I[O6aBPITb NoACYET KOJHNYECTBA
BBITIOJTHEHHBIX HTepaunﬁ H HpHHyl[PITeJIbeIﬁ BbIXO/I H3 IMKJIa IIPH NIPECBHIINICHUAN HX
Pa3dyMHOI'0 KOJIN4€CTBA.

! KopueMm ypaBHenus Ha3biBaeTCsi 3HAYEHHe, IIPH NOACTAHOBKE KOTOPOTO B yPaBHEHHE OHO TIpe-
BpaliaeTcs B TOXIECTBO.
2 Ilporpamma nevyary Tabiuilhl 3HaYeHUH PyHKIMK NIPHBEAEHA B JHUCTHHTE 4.3.
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Lukn ¢ napamerpom for
[uxn ¢ mapaMeTpoM uMeer ciexnyiomumit popmar:
for ( wHMUManW3auwa; BbipameHWe; MOAMPMKAUWW ) oneparTop:

Huuuuwzusauwl CIYXHUT NJIsA 00 bsABIECHHUSA BEJIMYHH, UCIIOJIb3YEMBIX B LIUKJIC, H IIPH-
CBOEHHMSI UM HaYaJIbHbIX 3HaYeHMil. B 3T0if yacTHM MOXHO 3aIlHCaTh HECKOJIBKO onepa-
TOPOB, PAa3ACJICHHBIX 3ansToOMH, HalnpHMep:

for (int i=0, j=20: ...
int k, m;
for ( k=1, m=0;

Ob6usacTbio JeCTBUS NEepeMEHHRBIX, OObSBIEHHBIX B YAaCTH MHUIMAJH3AIMH LIHKJA, SB-
JIsieTCA IMKJI. VI HMIIMaM3aliusi BbITIOJHAETCSA OAMH pa3 B Hayasle HCIIOAHEHMs LIMKJIA.

Buipancerue Tuna bool onpezeinsietT yCJI0BHUE BHIIOJTHEHHS 1{UKJIA: €CJIH €r0 Pe3yabTaT
paBeH true, uuiJ BeinosHAeTcs. LIUKa ¢ nmapaMeTpoM peayin30BaH KakK UK C Mpeny-
CJIOBHEM.

Moouguxayuu BHNIONHAIOTCS NOCJE KaXA0M UTEpalMy LUKJIA U CIyXaT 0ObMHO 715
HW3MEHEHHUsI NTapaMeTpoB LIMKJIA. B yacTu MoangHKanmii MOXHO 3anmucaTh HECKOJIBKO
OIlepaToOpOB Yepe3 3aNATYI0, HAIPUMED:

for (int i=0, j=20; i <5 &% j > 10; i++, j-- ) ...

IIpocToit iy cocTaBHOM onepamop TipencrasisieT coOoi Teso nukia. JIiobas us yac-
Teii oneparopa for MoXxeT ObITh onyileHa (HO TOUKH C 3aSTOM HaJlo OCTABHThb Ha CBO-
ux Mecrax!).

s npumepa BeraucanM cymmy uuces ot 1 xo 100:

int s = 0;
for (int i =1; i <= 100; i++ ) s += 1i:

B sucrusre 4.7 npuBeseHa nporpaMMa, BRIBOASIIAs Tabauly 3HaYeHUH QPyHKIHH H3
JIMCTHHTA 4.3.

Jincrunr 4.7. Tabnuua 3HaseHnii GyHKLMK, NOSTYMEHHbIX C MCNONb30BaHKeM umkna for

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{
double Xn = -2, Xk =12, dX =2, t =2, y;

Console.WriteLine( "| x | ¥y |": // 3aronosok Tabnuusl
for ( double x = Xn; x <= Xk: x += dX ) /11, 4,5
{
y=t; /1 2
iIf(x>088x<10)y=t*x; /12

npogonxexve 5
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JNncTuer 4.7 (npogonxeHue)

if (x>=10)
Console.WriteLine( "| {0 6

— ||
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x
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}

Kak BuzuTe, B 3TOM BapHaHTe NMPOrpaMMsl BCe yIpaBjieHUe IHKIJIOM COCPe0TOYEHO
B €r0 3aroJIoBKe. JTO [eJ1aeT nporpaMMy moHsATHe#. KpoMe Toro, ob6actbio AeiicTBUS
cayxeOHOH MepeMeHHOMH X SIBJISIETCSI LIMKJI, a He BcS (GYHKIMA, KaK 3T0 ObLI0 B Jvc-
THHTe 4.3, UTO NpeAnoYTHTEIbHEE, TIOCKO/IbKY NTEPEMEHHAsH X BHe LIMKJ/Ia He TpebyeTcsl.

COBET

B obmem cnyyae Hafmo CTPEMUTHCS K MHUHHAMH3aLMKM 00J1aCTH JeUCTBUS NEpPEMEHHEIX.
Iro oberyaer rMoMCK OIIHOOK B MPOrpaMMe.

Jlo60it tuka while MOXeT ObITh NPHBEZEH K 3KBUBAJIEHTHOMY eMy Lukiay for u Ha-
o6opot. HarpuMep, 1Ba creXyionIMX LIMKJIQ S9KBUBAJIEHTHBL:

Iuxn for:
for ( bl; b2: b3 ) onepatop:

Huxn while:
bl;

while ( b2 )
{

onepaTop:
b3

Llukn nepebopa foreach

[Iuxn foreach mcmonp3yercsa Jis TIPOCMOTPA BCEX OOBEKTOB M3 HEKOTOPOM IPYIIIbI
NaHHbIX, HAlpUMEP MacCUBa, CIIMCKa WJIM APYToro koHreiiHepa. OH 6yaer paccMoT-
peH, KOraa y Hac IOSIBUTCS B HEM HeoOXOZUMOCTh, a UMEHHO B pasjene «Omneparop
foreach» (cm. c. 136).

PekomeHaauum no BeiOOpy oneparopa uukna

OnepaTtopsl HUKJIa B3aMMO3aMeHsIEMbl, HO MOYXHO IIPUBECTH HEKOTOPHIE peKoMeHoa-
%uu 1o BBIOOPY HAUJIYYIIErO B KaXKIOM KOHKDETHOM CIIy4ae.

Oneparop do while 06BYHO UCHOB3YIOT, KOT/Ia LUK TpeOyeTcst 06s13aTeIbHO BBINOJI-
HUTDb XOTS OBl pa3, HAMPUMeEP, €CJIM B ITUKJIE TIPOU3BOJUTCS BBOA JaHHBIX.

Oneparopom while ynoOHee MOAb30BAThCS B TEX CIy4YasX, KOraa Jubo YHuCIo uTepa-
LMt 3apaHee HEM3BECTHO, JIMOO OYEBUIHBIX TAPAMETPOB LIMKJIa HET, inbo Moauduka-
LIMIO TTapaMeTpOB yA0OHee 3aNUCKIBaTh He B KOHIIE TejIa IMKJIA.
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Omneparop foreach mpUMEHSIIOT AJIsI IPOCMOTPA 3JIEMEHTOB Pa3jIMUHbIX KOJJIEKIUH
0OBEKTOB.

Oneparop for npeanoutuTenbHee B 6OIBITHHCTBE OCTAIBHBIX ciiydaeB. OXHO3HAYHO —
AJIS1 OPraHU3alMM LUKJIOB CO CYETYMKAMM, TO ECTh C LIENOYMCIEHHbIMH TTEPEMEHHBI-
MM, KOTOPBIE U3MEHSIOT CBOE 3HaYeHHe TP KaXKIOM MPOXOJie LIUKJIA PeTyJIspHbIM 06-
pa3oM (HampuMep, yBeJIUYHBaIOTCS Ha 1).

HauuHarouue 4acTo JefaoT OIHOKY NpY 3anKucH HHUKJI0B. UToOb! H36€XaTh 3THX
OLNOOK, PEKOMEHIYETCH:

O npoBepuTh, BCEM JIM NePEMEHHBIM, BCTPEYAIOIMMCS B [IPaBOi 4YacTHU ONepaToOpoB
NPUCBAaUBaHUs B TeJie IUKJIA, TPUCBOEHBI A0 3TOTO NPaBUJIbHbIE HAYa/IbHbIE 3HaYe-
HHUs (a TaK)Ke BO3MOXKHO JIM BBITIOJTHEHUE IPYTHX ONEPATOPOB);

O npoBepUTh, U3IMEHSIETCA JIU B IIUKJIE XOTS Ol OJHa NE€PEMEHHAs, BXOAA1lLas B YCIIO-
BHE BbIXOJa U3 LHUKJIQ,

O mnpexycMOTPeTh aBapUMHBIN BBHIXOJ U3 ILIMKJIA M0 JOCTUXKEHUU HEKOTOPOTO KOJIU-
yecTBa UTepauuil (IpuMep MpPUBEJEH B CJeLYIOIEM pa3jee);

O u, KOHEYHO, He 3a0BIBATh O TOM, YTO €CJIM B TeJIe KA TpeOyeTCst BBIMOMHUTH 60-
Jiee OJTHOTO OTepaTopa, HY>XKHO 3aKJII0YaTh UX B (PUTypHEIE CKOOKM.

Onepartopbl nepepauv ynpasneHus

B C# ecTp naTh ONEpaTopoOB, U3MEHSIONINX €CTECTBEHHBIH NOPSIZIOK BbINIOJTHEHUS BbI-
YU CJIEHUM:

ornepatop 6e3ycJI0BHOTO nepexoza goto;

orepaTop BbIXOZa M3 IUKJa break;

oIlepaTop Nepexo/a K CJaeAyolled HTepalMy LUKJIa continue;

oreparop Bo3Bpara u3 ¢yHKuuu return;

Oo0000O

OnepaTop reHepalvui UCKIoYeHHs throw.

ITH OlepaToOpbl MOIYT IepeiaTh yNpaBJieHue B npezesax 610Ka, B KOTOPOM OHU MC-
TI0JIb30BaHbl, U 3a ero npezeisl. IlepenaBaTs ynpasieHre BHYTPh Apyroro 6joka 3a-
npelaeTcs.

ITepBBie YeThIpEe OmepaTopa pPacCMaTPHBAIOTCS B 3TOM paszelie, a ornepatop throw —
Jajiee B 9TOH riaBse Ha C. 93.

Onepatop goto
OmnepaTop 6e3yc0BHOTO mepexosa goto HCIOJIB3yeTcs B OAHOI M3 Tpex (opm:

goto MeTKa;
goto case KOHCTaHTHOE BbipameHwe;
goto default;

B Tese Toit Xe (pyHKUMM HO/DKHA MPUCYTCTBOBAThb POBHO OIHA KOHCTPYKIMSI BHIA

MeTKa: onepartop;
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Onepatop goto MeTKka nepefaeT ynpaBjleHHe Ha IOMEYEHHBIH onepatop. Memkxa — 9To
OOBIYHBIH UAEHTH(PUKATOP, 00JACTHIO BUAUMOCTH KOTOPOTO sBJsieTcss (PyHKLMS, B TeJie
KOTOpO#t OH 3aaH. MeTKa Z0JKHA HaXOAHUThCS B TOM e 00JacTH BUAMMOCTH, 4TO
u oneparop nepexoaa. Mcnonp3oBanue 3Toit GpopMbi oneparopa 6e3ycI0BHOTO 1epe-
XOJ/la ONPaBJaHO B ABYX CJIyyasx:

0O nNpUHYAUTENbHRIH BHIXOA BHHM3 110 TEKCTY NPOrPaMMAEI U3 HECKOJIbKHX BJIOXKEHHBIX
HMKJIOB WM NepeKjoyareneii;

O mnepexoi M3 HECKOJBbKUX TOYEK (PYHKLMHM BHU3 10 TEKCTY B OAHY TOYKY (HampuMep,
eci¥ Tepel BhIXOAOM U3 (PYHKUHH HEOOXOAMMO BCeria BBIMOJHATh KaKue-aubo
JAENCTBHUS).

B ocTanbHBbIX CTy4Yasix AUIS 3alMCH JI0OOTO aJIrOPUTMA CYIIECTBYIOT OoJiee TTOAXO/sI-
(e CPEACTBa, a MCIOJIb30BAHUE OnepaTopa got0 MPUBOAMT TOJBKO K YCJIOXHEHHUIO
CTPYKTYpBI IIPOrpaMMbI U 3aTPYAHEHHIO OoTJaAKH. [IppuMeHeHue 3TOro omeparopa Ha-
pyuIaeT NPUHLHUILI CTPYKTYPHOIO H MOKYJIBHOTO NPOrPaMMHPOBAHMS, N0 KOTOPHIM
Bce 6;10kH, obpasyioue MporpamMMy, JOJKHBI MMETh TOJIBKO OAVH BXOJA U OJMH BBIXO/I.

Bropast u Tperbsi (OpMBI OnepaTopa goto HCIOJIB3YIOTCSI B TeJjie omepaTopa BeIOOpa
switch. Onieparop goto case KOHCTaHTHOe BbipaKeHue mnepeaaeTr yIpaBjieHHe Ha COOTBET-
CTBYION[YI0 KOHCTAHTHOMY BBIPaXXEHHIO BETBb, a omepaTop goto default — Ha BeTBb
default. Hamo oTMeTnTh, YTO peanusanus oneparopa Beibopa B C# Ha peakocTh He-
yAa4yHa, ¥ HAJTMYME B HeM orepatopa 6e3yCIOBHOrO Iepexoza 3aTpyAHsieT HOHUMaHHe
NpPOrpaMMbl, TIO3TOMY Jy4ile obXoauThcsa 6e3 Hero.

Oneparop break

OnepaTop break KCIOMB3YETCS BHYTPH ONEPATOPOB LMKJIA WM BRIOOpA IS Eepexosa
B TOYKY IPOrPaMMBl, HaXO/SIIYIOCs1 HENOCPEACTBEHHO 3a ONEepaTOpOM, BHYTPH KOTO-
POro HaxoQuTCH onepaTop break.

Jlnst mpuMepa pacCMOTPHM TPOrpaMMy BhIYHMCJIeHUsT 3HaueHus pyHkimu ch x (runep-
GoMyecKuit KOCHHYC) ¢ TOYHOCTHIO € = 1076 ¢ moMompio HeckoHeyHoro psia Teitnopa
1o popmy.Jie

2 x4 xﬁ x2n

x
y=1l+—+—+—+...+

2! 41 6! 2n!
ITOT psAN CXOAMTCA NpH | x| < 0. [l NOCTHXEHUS 3alaHHOM TOYHOCTH TpebyeTcs
CYMMMPOBATH YIEHHI Psia, abComoTHAs BeJIMYMHA KOTOPHIX 6osbme €. [l1st cxonsiine-
rocsi psiia MOAYJIb YieHa psifa Cn npu yBeJIMYeHUH 71 CTPEMHUTCS K Hysno. I1pu Heko-
TOPOM n HepaBeHCTBO | C, | 2 € nepecTaeT BHITIOMHATHCSA U BHIMUCIIEHUS] IPEKPAIIAIOTCS.

+...

AJ]I‘OpPITM PEUICHHUA 33aZla9U BBITTIAAUT TaK: 3a/IaTh Ha4aJIbHOE€ 3HAYEHUE CYMMHI Ds/ia,
4 3d4T€EM MHOIOKpPAaTHO BBIYMCJIATD oqepennoﬁ YJIEH psiid U 11063.BJI$ITI) €ro K paHee
HaHJEeHHOH CyMME. Brryuciaenus 3aKaHYHMBAIOTCsA, KOrja abcooTHasl BEJIHYHMHA OYe-
PE€AHOIO YWi€Ha pAdd CTAHET MEHbIIIE 3a/laHHOU TOYHOCTH.

J10 BRITIOJIHEHHMS MPOrPaMMBbI NPeCKa3aTh, CKOJBKO WIEHOB psifia TIOTpedyeTcst pocyM-
MHUPOBaTh, HEBO3MOXXHO. B 1IMKJie Takoro poja ecTb ONACHOCTD, YTO OH HUKOTAA He 3a-

BEPUHIMTCA — KaK U3-3d BO3SMOXXHbIX o1m6boK B BBIYHUCJIEHHUAX, TAK H U3-34 orpamme}moﬁ
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obacTu cXOAMMOCTH psifia (JAHHBIHA P CXOAMTCS Ha BCEH YHCJIOBOM OCH, HO Cylle-
CTBYIOT psAznl Teitnopa, KOTOpBIE CXOAATCS TOJIbKO IJIS ONpe/leJIEHHOrO0 HHTEpBaia
3HayeHHUi aprymeHTa). I[103TOMy A1 HafeXHOCTH NMPOrpaMMbl HEOOXOAMMO Npeay-
CMOTPETh aBapUIHEIA BHIXOZ M3 LMKJIA C NEYaThi0 MPEAYNpexXJalolniero coobmeHus
110 JIOCTH)KEHMH HEKOTOPOTO MaKCHMMAJIbHO JAOIyCTHMOTO KoauyecTBa urepauui. Juas
BBIXO/la U3 I[UKJIa IIPMMEHSIETCS onepaTop break.

IIpsiMoe BHIUMCIIEHHE WIEHA Psiia IO MPUBEAEHHOM obIueit hopMyJie, Koria x BO3BO-
OUTCS B CTENeHb, BHIYUCAAETCS] (PAKTOPUAI, 2 3aTEM YUCIUTENb JAEJUTCSA Ha 3HaMeHa-
TeJIb, MMEET [[Ba HENOCTATKa, KOTOPHIE AENAI0T 3TOT Crocod HempurogHbiM. Ilepsorit
HENOCTAaTOK — OOJIbILIAs TIOrPENTHOCTb BhIYMCeHHH. [Ipy Bo3BeileHUH B CTEIIEHD U BhI-
qUCJeHMH (PaKTOpHAIa MOXHO MOJIYYHTh O4eHb OOJIbIINE YMCa, IPU JeJIEeHHH KOTO-
PBIX IPYT Ha Apyra IpOH30MeT NOTeps TOYHOCTH, TIOCKOJIbKY KOJIMYECTBO 3HaYalIHX
uudp, XpaHUMBIX B sTYelike MaMsiTH, orpaHndeHo!. BTopoii HeocTaToK cBsi3aH C 3g-
(beKTHBHOCTDHIO BHIYMCJIEHHM: KaK JIETKO 3aMETHTD, IPH BbIYHUCJIEHUH O4YE€PeIHOrO YJe-
Ha psila HaM YK€ W3BeCTeH INpebIAYIHH, I03TOMY BRIMUCJ/SITh KOKABIA 4YJIeH psijia
«OT NeYKH» HEePaLMOHAJIbHO.

Js1s1 yMeHbIIeHUsA KOJIWYeCTBAa BHIOJIHSIEMBIX AEHCTBUH CleAyeT BOCIIOJIb30BaThCs
PEKYPPEHTHOM POpMYJIOi NoNydeHHs MOCAEAYIONIEro YeHa psja yepes mpefbl-
§18'2110707 6

Cmi = Cn ’ T;

rae T — HekoTOpHIii MHOXMTeNb. [loncTaBus B 3Ty opmyny C, u C,,,, NOTy4HM BhI-
paXkeHHe Jisl Beryucienus 71:

_Cpy _ 2nl.x x?

TC, 1" .(Un+D)! Q@uiD(@n+2)

B smmctunre 4.8 npuBeieH TEKCT MPOrpaMMBbl ¢ KOMMEHTAPHSIMH.

JincTuur 4.8. BoiuncneHme cymmbl 6€CKOHEYHOro psana

using System:

namespace ConsoleApplicationl

{ class Classl

{ static void Main()
{

double e = le-6;
const int MaxIter = 500; // OrpaHuMunTent KONUYECTBa UTepauui
Console.WriteLine( "Bsegute apryMeHt:" );
string buf = Console.ReadLine();
double x = Convert.ToDouble( buf ):

bool done = true: // NpU3HAK AOCTUMEHUS TOYHOCTH
double ch = 1, y = ch;
for ( int n = 0: Math.Abs(ch) > e; n++ )

{

npogonxenne

! Kpome Toro, 6o/bmme YHCIa MOTYT EPETIONHUTD Pa3psIHYIO CETKY.
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JiuctuHr 4.8 (npogonxeHue)
ch*=x*x/ (2*n+1)/(2*n+2);
y += ch; // nobGasneHue 4neHa pafa K Cymme
if ( n > MaxIter ) { done = false; break: }

1

if ( done ) Console.WriteLine( "CymMa papa - " +y );
else Console.WriteLine( "Pap pacxoputcs" ):

}

[TosyyeHne cyMmbl 6ECKOHEYHOTO Psiia — IIPUMEP BBIYMCJIEHHI, KOTOPbie TPUHINIIH-
aJlbHO HEBO3MOXXHO BBHINIOJTHUTH TOYHO. B JaHHOM ciyuyae MBI 33[aBAIM XKeJIAEMYIO
TMOTPEILHOCTh BIYMCJIEHHH C IIOMOMIbIO 3HAYEeHUsI €. JTO 3HAUYEHHE HE MOXET OBITh
MeHbIIle, Y4eM CaMoe MaJioe YMCJIO, MPeICTaBUMOE C HOMOIIbIO IIepeMeHHOM THa double,
HO TpH 3aJaHWM TAKOTO 3HA4YEeHMsl TOYHOCTb pe3y/bTara hakTuyeckn GyneT ropasno
HWXXe U3-3a MOTPEeNIHOCTeH, BOSHUKAIOIIMX MTPH BeIuUCIeHUAX. OHM CBSI3aHBI C KOHEY-
HOCTBIO Pa3psALHOHU CETKU.

B obiiem ciyyae nozpewnocms pesyavmama CKJIAABIBAETCSH U3 HECKOJIBKUX YacTeit:
O MOrpenrHoCTh NOCTAHOBKH 3aayM (BO3HHUKAET IIPH YIIPOLIEHHH 3a/ia4yu);
0O HayaysbHas MOTPEIIHOCTb (TOYHOCTD NMPEACTABIEHUSI UCXOAHBIX JaHHBIX);

0O morpemHoCTh MeToAa (IPH KCIOJIb30BaHUM MPHOIMIKEHHBIX METOAOB peLIeHHUs
3a/1a4un);

0 TOrpenIHOCTH OKPYIJIEHUS M BbIYMCJIEHHS (IIOCKOJBKY BEJIMYUHBI XPaHSTCA B OT-
PaHUYEHHOM KOJIMYECTBE Pa3psiAOB).

Crneunduka MalIMHHBIX BBIYUCIEHUN COCTOUT B TOM, UTO aJITOPUTM, O€3yTIpeuHbIi
C TOYKH 3PEHHsI MaTEMATHKH, TIPU peaau3aluu 6e3 yuyera BO3MOXKHBIX IOrpenIHoCcTei
MOXKET NMPUBECTH K NOJIYYEHHIO Pe3yJIbTaTOB, He COAep)KallUX HA OXHON BEpHOM 3Ha-
yamei uudpsil TO NPOMCXOAUT, HATIPUMED, NPH BHIYHTAHUU ABYX OJIM3KHUX 3HaYe-
HMi WK 1py paboTe ¢ o4eHb OOJMBIINMH UM OYEHb MAJIBIMHM YHCJIAMH.

Onepatop continue

Omnepartop nepexona K cjeAylolieil UTepallMy TeKyIllero IMkJjaa continue npormyckaer
BCE OIIepaTophl, OCTaBIOHECS A0 KOHIA TEJIa LUKJIA, U IIEPEAAET YIIPABJIECHUE HA Hada-
JIO CJeayIolieil UTepanuH.

IlepenuileM OCHOBHOM MKJI JUCTHHIA 4.8 ¢ IpUMeHeHUeEM orlepaTopa continue:

for ( int n = 0; Math.Abs(ch) > e; n++ )
{
ch*=x*x/ (2*n+1)/(2*n+2):
y += ch;
if ( n <= MaxIter ) continue;
done = false: break;
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Oneparop return

Oneparop Bo3BpaTta U3 GYHKUMHU return 3aBepuLIaeT BbIMOJHEHHE PYHKLUNY U Nepela-
€T ynpaBjieHHe B TOUKY ee BbI3oBa. CHHTaKCHC oneparopa:

return [ suipaxexne ];

Tun BeIpaXKeHHs [OJKEH MMETh HesiBHOe Ipeobpa3oBaHue K THUIY (GyHKuMH. Ecau
THUIl BOo3BpaliaeMoro GyHKIMel 3Ha4eHUS OIMCaH Kak void, BhIpakeHHe JAOJIKHO OT-
CYTCTBOBATb.

Ba30Bble KOHCTPYKLUMWN CTPYKTYPHOro
nporpaMmmMmMpoBaHu s

I'naBHOe TpebGoBaHHE, KOTOPOMY AOJI)KHA YAOBJIETBOPAThH IMporpaMma, — paboTars
B TOJHOM COOTBETCTBHH CO crienuduKalueii ¥ aleKBaTHO pPedrupoBaTh Ha JiobObie
neicTBHA noJib3oBaTess. Kpome aToro, mporpaMma Jo/KHA OBITH BHIIYIIEHA TOYHO
K 3asBJIEHHOMY CPOKY U JOITyCKaTh OIIEPaTMBHOE BHECEHHE HEOOXOAUMBIX U3MEHEHHH
H JOIIOJTHEHUH.

VIHpIMU cj10BaMM, COBPEMeHHbIE KPUTEPUH KauyeCTBa ITPOrpaMMBI — 3TO, IIpeXIe Bce-
IO, HA0eHHOCMD, 2 TaKKE BO3MOXXHOCTb TOYHO MIAHUPO8AmMs IPOU3BOACTBO NPOrpam-
MBI M ee conposoxcoerue. [Ins1 JOCTHXKEHUS 3THX LeJiei MporpaMMa JOMKHA HMETh
IIPOCTYIO CTPYKTYpY, ObITh unTabenpHOM M Jierko Moauduuupyemoii. TexHonorus
CTPYKTYPHOTO NPOrpaMMHPOBaHHUs MO3BOJISIET CO3/[aBaTh KaK pa3 TaKhe IPOTPaMMbl
He6oJIbIIOTO U cpefHero obbeMa. [[ns1 pa3paboTKH OoJee CIOXKHBIX KOMILIEKCOB Tpe-
6yeTcst npUMeHATh 06 BEKTHO-OPHEHTUPOBAHHOE IIPOrPaMMKPOBAHHE.,

B C# unen CTPYKTYPHOI'O nNpOrpaMMHpPOBaHHUs MCHOJB3YIOTCA Ha CaMOM HH3KOM
YPOBHE — IIpH HAITMCAHHH METOLOB 00BEKTOB. IIOK&3&HO, 410 JiI0O0 AJITOPUTM MOXK-
HO p€a/sn30BaTh TOJIBKO U3 TPEX CTPYKTYDP, Ha3bIBaEMhIX 6asoevimu KOHCMPYKUUAMU
CTPYKTYPHOrO IipOrpaMMHpPOBaHHsA, — 3TO CJeJOBaHHE, BETBJIEHHE U LITUKIL.

Cnedosanuem Ha3bIBaeTCs KOHCTPYKLHMSI, PEAJU3YIOlIast IOC/AeA0BaTEIbHOE BhINOTHE-
HHUe ABYX uau bojiee onepaTopoB (IPOCTHIX WM COCTaBHBIX). Bemsnenue 3apaer
BBINIOJIHEHHE JTMOO OZIHOTO, MO0 APYroro onepaTopa B 3aBUCHMOCTH OT BbIIIOJHEHHUS
Kakoro-1u6o ycuosusi. [Juxn peasmsyeT MHOTOKPaTHOE BHINOJIHEHKE onepaTopa. baso-
Bbie KOHCTPYKIIMM IIPDUBEAEHBI HA PHUC. 4.5.

] __1‘_ E———

CnegoBaHue Uukn Bersnenue

Puc. 4.5. ba3osble KOHCTPYKUUN CTPYKTYPHOro NPOrpaMmMnupoBaHna
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OcobeHHOCTbIO 6a30BbIX KOHCTPYKIIMIA SBJISIETCA TO, YTO /I0Oast U3 HUX UMeET TOJIbKO
OUH BXOA ¥ OAMH BBIXOJ, II03TOMY KOHCTPYKIIMHM MOI'YT BKJIaZbIBaTLCS APYT B Apyra
IPOM3BOJIbHEIM 00pa3oM, HAaPUMep, LIUKJI MOXET COZEPXKATh CIEIOBAHUE U3 BYX
BETBJIEHUH, KaX/10€ U3 KOTOPhIX BKJIIOYAeT BJIOXKeHHbIe LIUIKJIBI (pHC. 4.6).

- " - = - - . - - . = = = - - - - - > - -

Puc. 4.6. BnoxeHune 6a30BbiXx KOHCTPYKLIMA

Llenvio ucnionb3oBanusl 6a30BBIX KOHCTPYKLHH SBASETCS NOJYy4eHHE IPOrPaMMBbI
MPOCTOH CTPYKTYPHL. Takyio mporpamMMy JierkO YMTaTh (2 MpOrpaMMbl yailie IPUXOo-
AWUTCS YUTATh, Y€M IUCATD), OTJIAXKHUBATD U NIPH HEOOXOAMMOCTH BHOCHTDb B Hee U3Me-
HEHUSL.

B 601bIMHCTBE A3bIKOB BHICOKOTO YPOBHS CYHIECTBYET HECKOJBKO pean3anuii O6a-
30BBIX KOHCTPYKLUIf; B C# ecTh yeThipe BU/Ia LIMKJIOB M JIBa BU/Ia BETBJIEHUH (Ha ABa
¥ Ha IIPOM3BOJIBHOE KOJIMYECTBO HampaBijenuii). OHu BBeAeHbI 11 y00CTBA NporpaMm-
MUPOBaHHS, ¥ B KaXXIOM CJIy4yae Hajio BhiOupaTh HanboJiee MOAXOASIIINE CPEACTBA.
I'naBHoe, 0 YeM HY>XHO IOMHMTD Jaxke IMPH HAITMCAHUM CAMBIX IIPOCTHIX NPOTPaMM, —
OHHU JOJKHBI COCTOSATh M3 YETKOU ITOC/IEHOBATENHOCTU OJIOKOB CTPOrO OMpelesieH-
HOI1 CTPYKTYPH. «KTO SICHO MBICITUT, TOT SICHO HM3JlaraeT» — MpPaKTHKa AaBHO MOKa3a-
Jia, YTO IMPOTPaMMbi B CTHJIE <IIOTOK CO3HAHMS»> HEXXHU3HECTIOCOOHBI, HE TOBOPSI O TOM,
YTO OHM MPOCTO HEKPACHUBHI.
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O6paboTka ncKoYUTEeNbHbLIX CUTYaLLUIA

B s3sike C# ecTb oneparopsl, HO3BOJISIIOIIKHE OOHAPYXUBaTh H 0OpabaThIBaTh OIINOKH
(MCKITIOYUTENIbHBIE CUTYalliM ), BO3HUKAIONIUE B MMPOLIECCE BHIMIOJIHEHUS IMPOTPAMMBL.
006 3TOM yXe yIIOMHHAJIOCH B pa3iese «BBeneHue B uckioderusi» (cM. c. 46), a ceid-
4ac Mbl PaCCMOTPHUM MeXaHH3M 00paboTKH UCKIIIOYeHHi 60JIee MOAPOOHO.

Hcxmouumenvuas cumyayus, Wi UCKAIOYEHUE, — 3TO BOSHUKHOBEHUE aBapUITHOTO CO-
ObITHS, KOTOPOE MOXET MOPOXJAThCI HEKOPPEKTHBIM MCIIOJIb30BAaHHEM allllapaTyphi
WM HeNpaBUJIbHON paboTOM MporpaMMbl, HallpUMEpP JA€JI€HHEM HAa HOJIb WIH Iepe-
nosiHedHeM. OObIYHO 3TH COOBITHS NPHUBOAAT K 3aBEPHIEHHIO IIPOrPaMMBbI C CHCTEM-
HbIM co00IeHneM 00 omubke. C# jaer IpOrpaMMHCTY BO3MOXHOCTb BOCCTAHOBHTb
pPaboTOCIIOCOOHOCTH MPOrpaMMBI U MPOJO/IKUTH €€ BBITOJHEHUE.

Hckmouenus C# He nomaepxuBaioT 00pabOTKY aCHHXPOHHBIX COOBITHIA, TAKMX Kak
omubKku 060pyAOBaHKA WK NIPEPhIBaHMs, HAIpUMEP HaxkaTHe Kiasuu Ctrl+C. Mexa-
HH3M MCKJIIOYEHHH MTpefHa3HAY€eH TOJbKO AJIsI COOBITHIH, KOTOPhIE MOT'YT IIPOU30MUTH
B pe3yJibTaTe paboThI CaMOi MPOrpamMMbl ¥ YKa3eIBAIOTCS IBHbIM oOpa3om. Vckimoue-
HHS1 BO3HHKAIOT TOT/Ia, KOTZIa HEKOTOpas YacTh POTrPaMMBbI He CMOTJIa CIeJaTh TO, YTO
ot Hee TpeboBasioch. IIpu 3TOM Apyrast 4acTh MPOrpaMMbI MOXKET NIONBITATHCS CAEIATh
YTO-HUOYAb MHOE.

Hcxniouenus no3eonsiom 102udecku pa3oeiums 6oiuuciumensoiii npoyecc Ha 0se uac-
mu — obnapyicenue asapulinoi cumyayuu u ee 06pabomxa. ITO BXHO He TOJbKO AJIs
Jy4liei CTPYKTypHU3aluy nporpamMmel. [1aBHoe TO, 4TO (DyHKIMsA, OOHAPYKHUBUIAS
OLIMOKY, MOXET He 3HATh, YTO MPEANPUHUMATD JJISI €€ MCIIPABJIEHHS, 4 HUCIOIb3YIO-
IUHA 3Ty (PYHKIUIO KOA MOXET 3HaTb, YTO /[Ie/iaTh, HO HE YMETb ONpPEAEIHTH MECTO
BO3HHUKHOBEHHS. ITO OCOOEHHO aKTyaJIbHO IPH MCIOIb30BAHUM OMOIMOTEYHBIX (PYHK-
U ¥ MPOrpaMM, COCTOSIIIMX M3 MHOTHUX MOZYJeH.

Jlpyroe m1OCTOMHCTBO MCKJIIOYEHUH COCTOMT B TOM, YTO JAJISI Mepefadyd MHPOPManHH
06 ommOKe B BHI3HIBAIOINYIO (DYHKIHIO HE TPeOYeTCsl MPUMEHATh BO3BpallaeMoe 3Ha-
YeHHe WIN MapaMeTphl, I09TOMY 3aroJ0BKH (PyHKIHH He Pa3pacTaloTCA.

NPUMEYAHUE

B npuHuMne, HHYTO He MeNIaeT pacCMaTPUBaTh B KayeCTBe UCKIIOYEHHH He TOJIbKO
OLIHOKH, HO M HOPMAJIbHbIE CHTYAl{HH, BO3HUKAIOIIKE pY 00paboTKe JaHHBIX, HO 3TO He
UMeeT MPEeUMYIIECTB Mepe/] APYTUMH pelleHHsMH, He YIY4IIAeT CTPYKTYPY MPOrpaMMbl
4 He ZleJlaeT ee MOHSTHEe.

HckmoyeHust renepupyet Jub0 cpefia BHIMOJIHEHUS, THOO MPOrPaMMHMCT C TIOMOMIBIO
oneparopa throw. B Tabi. 4.1 npuBeneHs! Hauboee YaCTO UCTIONb3yeMbIE CTAHAAPT-
Hble MCKJIIOYeHUS, reHepupyeMbie cpeoil. OHH onpesiesieHn B MPOCTPAHCTBE UMEH
System. Bce oHHM ABJSIIOTCS TIOTOMKaMH KJjiacca Exception, a TouHee, IOTOMKAMH €ro
nmoToMkKa SystemException.

Uckiiouenust obHapy>xuBalaTcs U 00pabaThIBalOTCS B onepaTope try.
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Ta6nwvua 4.1. YacTo ucnonb3yemble CTaHAAPTHLIE UCKNIOYEHUS

Umsa Omucanne

ArithmeticException Omubka B ap(pMETHYECKHX OTIepaLUAX
WM TIpeoOpa3oBaHMsIX (SIBJISIETCS MPEAKOM
DivideBeZeroException u OverFlowException)

ArrayTypeMismatchException IlonbiTka coxpaHeHusi B MacCHBe 3JieMEHTa HeCOBMECTHMOIO

THIA
DivideByZeroException ITonbiTKa AEeneHUs Ha HOJb
FormatException IlonbiTKa NepesaTh B METOX apryMeHT HeBepHoro ¢opMara

IndexQutOfRangeException WHaekc MacCHBa BBIXOAUT 32 IPaHUIIBI AHaNa3oHa

InvalidCastException Omubka npeobpa3oBaHusi TUIIA

OutOfMemoryException HemoctaToyHO NaMATH s CO3/laHUsI HOBOTO o6beKTa
OverFlowException [IepenosHeHne Tpy BHIIOJTHEHUU apUpMeTHYeCKHUX onepauui
StackOverFlowException IlepenonHeHue cTeka

Onepatop try

OmnepaTop try CORepXHUT TPH YaCTH:

Q xoumponrupyemviii 610k — COCTABHOH OmepaTOp, NpeaBapsieMblil KIIOYEBBIM CJIO-
BOM try. B KoHTpo/IpyeMblit 6JI0K BKJIIOYAIOTCS TIOTEHITHAILHO ONacHbIE OIlepaTo-
pbI TiporpamMMbl. Bee pyHkumMH, MPsIMO MJIM KOCBEHHO BhI3bIBaeMble U3 6JI0Ka, Tak-
e CUMTAIOTCSI eMy IMPUHAJIeXKAUTMMU;

O oauH WM HECKOJBKO 06pabomuuxoe uckurouenuti — 610xoB catch, B KOTOPBHIX OIH-
CBIBaeTCs, Kak oOpabaThiBalOTCSl OMMOKY Pa3JIMYHBIX TUIIOB;

O 6nok 3asepwenus finally BBIIOJHAETCS HE3aBUCHMO OT TOTO, BO3HUKJIA omubka
B KOHTPOJMPYyeMOM OJIOKe HJIH HET.

CuHTtakcuc onepatopa try:
try 6nok [ 6noku catch 1 [ 6nok finally ]

OtcytcTBOBaTh MOTryT JMOO 6s10KM catch, aubo 60k finally, Ho He oba ogHOBpe-
MEHHO.

PaccMoTpuM, KakuM 00pa3oM peanmusyercsi 00paboTka MCKITIOUMTENbHBIX CHTyalui.
1. Ob6paboTka MCKIIOYEHUS] HAUUHAETCS C MOsiBieHUs ominbku. DyHKUMS WIHN oIle-
paiusi, B KOTOpO# BO3HMKJIa OIIMOKaA, reHepupyeT UcKoyenue. Kak npasuiio, uc-

KJII0YEHHE TEHEPUPYETCS He HENOCPENCTBEHHO B 6y10Ke try, a B yHKUMSAX, NPSIMO
WM KOCBEHHO B HErO BJIOXKEHHBIX.

2. BoimosiHeHuWe Tekyiero 6yioka MpeKpamaeTcsl, OTBICKMBAETCSE COOTBETCTBYIOIIMM
00pabOTYMK UCKIIIOUEHHS], ¥ €My IIepeNaeTCs yIpaBieHHe.

3. Bsmomnsiercs 6ok finally, ecii OH mPUCYTCTBYET (3TOT OJI0K BBIOJHSIETCSI U B TOM
ciiy4ae, ecii omunOKa He BO3HHKIIA).
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4. Ecnm o6paboTYMK He HaiiieH, BhI3BIBAETCS CTAHAAPTHbIM 0OpabOTYMK HCKIIIOYE-
Hus. Ero meiicrBus 3aBucAT oT KOH(pHUrypaluu cpeanl. OObIYHO OH BBIBOAMT Ha 3K-
PaH OKHO ¢ MHGopManmeli 06 UCKIIOYEHUH U 3aBepIIaeT TEKYIUi NpoLecce.

NPUMEYAHME

ITono6Hble OKHA He NMpeAHa3Ha4YeHb AJisA II0JIb30BaTeel IporpaMMsl, MIO3TOMY BCe HC-
KJIIOYEHHS1, KOTOPBIE MOTYT BO3HHKHYTH B [POIrPaMMe, IOJKHbI OBITh nepexBayeHbl v 06-
paboTaHBI.

Obpabomuuxu ucknrouenuil JOHKHBI PacIoaraTbCsl HEITOCPEACTBEHHO 32 OJIOKOM try.
OHY HAYMHAIOTCS C KJIIOYEBOTO CJIOBa Catch, 32 KOTOPBIM B CKOOKAxX ciiexyeT THIl 06-
pabaThIiBaeMOT0 UCKJIIOUEHHsI. MOXKHO 3amMcaTh OJUH MM HECKOJIbKO 06paboT4MKOB
B COOTBETCTBMM C THIaMH 00OpabaThiBaeMbix MCKJIIOYeHMH. Bioku catch mpocmarpu-
BAIOTCS B TOM IOPsI/IKE, B KOTOPOM OHM 3allMCaHBbl, MI0Ka He OyaeT HalileH COOTBETCT-
BYIOLIHI TUITY BHIOPOIIEHHOTO MCKJIIOYEHHSI.

CuHrakcuc o6paboTYMKOB HallOMMHAET onpenejeHre (GYHKIUN C OQHUM IapaMeT-
pPOM — THUIIOM UcKIoYeHHs. CyuecTByioT Tpu (OPMBI 3aIMHCH:

catch( Tun uma ) { ... /* Teno obpaboTuuka */ }
catch( tun ) { ... /* Teno obpaboTuuka */ }
catch { ... /* Teno obpabotuuka */ }

Ilepeas ¢popma nipuMeHsieTCsI, KOTAa UMS IIapaMeTpa MCIOJb3yeTcsi B Teje 06pabot-
YMKa [JIS BBINOJHEHHS KaKuX-JMb60 AeicTBUiM, Hanmpumep BhiBoAa WHQoOpMauuu 00
UCKJIIOYEHUH.

Bmopas ¢popma He NpeAINoNaraeT UCIOAb30BaHUS UH(MOpMaIUK 00 UCKIIOYEHHH, UT-
PaeT poJib TOJBKO €ro THIL

Tpemwvs ¢popma npuMeHsieTCs IJisl IepexBaTa Bcex uckaoyeHui. Tak kak o6paboT-
YHKH [IPOCMaTPUBAIOTCSA B TOM IOpPsifKe, B KOTOPOM OHM 3allMCaHbl, 00paboTYHK
TpeTbero Tuna (OH MOXET OBITh TOJIBKO OAMH) CJIEAYET MOMELIATh TOCJIe BCEX OCTAb-
Hbix. [Ipumep:

try {

}

catch ( OverflowException e ) {
// 0bpaboTka uckmoueHuit knacca OverflowException (nepenonHenue)
}

catch ( DivideByZeroException ) {
... // 06paboTka uckn4enuit knacca DivideByZeroException (penenue Ha 0)
}

catch {

}

Ecsin uckiioueHHe B KOHTPOJIHUPYEMOM OJIOKe He BO3HMKJIO, BCe 0O0pabOTYMKHU IPO-
ITyCKaIOTCSI.

// KoHTponupyembi 610K

// 06paboTKa BCexX OCTaNbHbIX WCKANYEHMMA
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B smo6oM ciyyae, MpOM30OIUIO HCKIIOYEHHE WM HET, YIIpaBjieHue mepeaaercsi B 610k
3apepuieHus finally (ec/ OH CyILECTBYET), a 3aTeEM — IIEPBOMY ONEPATOpy, HaXOJisILie-
MyCsl HEIIOCPEACTBEHHO 3a onepaTopoM try. B 3aBepmiaoineM 6s10ke OOBIYHO 3aIUCHI-
BalOTCS OIEPATOPhI, KOTOPble HEOOXOAMMO BBIIIOJHHUTh HE3aBUCHMO OT TOTO, BO3HHUK-
JI0 MCKJIIOYEHHE WM HET, HanpuMep, 3aKpaiTHe (hailioB, ¢ KOTOPRIMH BRITIOJIHSLIACH
paboTa B KOHTpOJHpYyeMOoM OJIOKe, WM BbIBOJ HH(OPMALIMH.

B nucrusre 4.9 npuBeaeHa mporpaMma, BRIMMCIISION[Ask CUIY TOKA IO 3alaHHBIM Halps-
XKEHHUIO U conpoTusyieHuio. [I0CKOIbKY BEPOSTHOCTH HEBEPHOIO Habopa BeleCTBEH-
HOTO YHCJIA JOBOJIBHO BBICOKA, ONEpaTOp BBOJAA BKJIIOYEH B KOHTPOJHPYEMBIA OJIOK.

NPUMEMAHUE
UckiodyeHre, cBA3aHHOE C JeJieHUEeM Ha HOJb, /IS BElECTBEHHBIX 3HAYEHUI BO3HHK-
HYTh He MOXeET, I03TOMY He nposepsiercs. IIpu AeeHHH Ha HOJIb OyAeT BblAaH pe3y/ib-
TaT «6eCKOHEYHOCTh>.

Jinctunr 4.9. Ucnonb3oBaHne UCKNIOHEHUA ANA MPOBEPKU BBOAA

using System;
namespace ConsoleApplicationl
{ class Program

{ static void Main()

{
string buf;
double u, i, r;
try
{
Console.WriteLine( “Bseaute HanpaweHue:" ):
buf = Console.ReadLine();
u = double.Parse( buf ):
Console.WriteLine( "BseauTe conpotusnenwe:” );
buf = Console.ReadLine();
r = double.Parse( buf );
i=u/r;
Console.WriteLine( "Cwna Toka - " + i ):
catch ( FormatException )
{
Console.WriteLine( "HesepHein ¢opmaT BBOAa'!" );
}
catch // obumik cnyvau
{
Console.WriteLine( "Heono3HaHHOE WCKN4YeHue" );
}
}
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Omnepartopsl try MOTyT MHOTOKPATHO BKJIQZIBIBAaTLCS APYT B Apyra. MckimnoyeHue, Ko-
TOpOE BO3HHKJIO BO BHyTpeHHeM 0ioke try ¥ He OBLIO IepexBaueHO COOTBETCTBYIO-
M 6JI0KOM catch, mepeaeTcsi Ha BEpXHHM YPOBEHb, I/ie IPOAOJIKAETCS MOUCK TIO/-
xozsimero 06paboTynKa. ITOT MPOLIECC HABBIBAETCS PACNPOCTMPAHEHUCM UCKIIIOUEHUS.

PacnipocTpaneHre UCKITIOUEHHMH NPEAOCTABAsIET IPOrPaMMHUCTY MHTEPECHBIE BO3MOX-
Hoct. HarpumMep, eciii Ha BHyTPEHHEM YPOBHE HEJOCTaTOYHO MH(OPMAIUH JJIsI TOTO,
4t06BI MPOBECTH MOMHYI0 00pabOTKY OLIMOKU, MOXHO BBHINIOJHUTH YACTHYHYIO 0Opa-
60TKy U CreHepHpOBaTh UCKJIIOYEHHE TIOBTOPHO, YTOObI OHO 6110 06paboTaHo Ha BEpx-
HeMm ypoBHe. [eHepaliusi MCKJIIOUEHHS BRITIOJHSIETCS C IOMOMLIBIO onepaTopa throw.

Onepatop throw

Jlo cHX TIOp MBI PaCCMaTPHBAJIM MCKJIIOUEHHSI, KOTOPble TeHEPUPYET CPe/ia BHINOJI-
Hennst C#, HO 3TO MOXET C/ieIaTh M CaM IMPOrpaMMHCT. [IJsl TeHepallMK MCKIIoYe-
HHUSl UCIIOJb3YeTCs omepaTop throw ¢ mapamMeTpoM, onpeaesiomUM BU HCKIIIOUe-
Hus. [lapameTp AoJykeH 6GbITH O6BEKTOM, MOPOXAEHHBIM OT CTAaHAAPTHOrO KJacca
System.Exception. ITOT 06bEKT MCIOAB3YETCA IS Nepenayd HHGOpMauUH 06 HCKIIO-
YeHHH ero 0OpaboTYMKY.

Oneparop throw ynorpebisiercst 160 ¢ mapaMeTpoM, 6o 6e3 Hero:
throw [ Bsuipamenune ]:

Dopma 6e3 napamerpa NpUMEHsETCH TOJbKO BHYTPH 6J10Ka catch Mt MOBTOPHOI re-
HepalMy UCKIIOYeHUs. TUn BhIpaskeHUs], CTOSIIErO MocJie throw, onpenessier TMII HC-
KJTIOYEHUS], HATIPUMED:

throw new DivideByZeroException();

3aech nocse caoBa throw 3amucaHO BbIpaXkeHHWe, CO3halolnee 0ObEKT CTaHAAPTHOrO
KJIacca «OIIMOKa mpu jeieHuH Ha 0» C MOMOUIBIO OIEPAIlHH NEW.

[Ipu reHepanuy MCKIIOYEHHS! BHINIOIHEHHE TEKYIIEro 0JI0KA NPEeKpaIaeTcs U Mpomc-
XOUT TMIOMCK COOTBETCTBYIOLIEro 06paboTurKa ¢ nepegayeit eMy ynpasaenus. Obpa-
OOTUMK CUNTAETCS HAHIEHHBIM, €CJIM TUI 00BEKTa, YKA3aHHOTO MocJie throw, 6o ToT
e, YTO 3ajiaH B mapamerpe catch, 100 siBJsieTCS MPOM3BOXHEIM OT HETO.

Paccmotpum nipumep, NpuBeieHHBIH B crieiiupukauun C#:

using System;
class Test
{
static void F() {

try {
G(O): // QYHKUMS, B KOTOpOA MOKET NPOU30ATH UCKIKYEHME

catch ( Exception e ) {
Console.WriteLine( "Exception in F:
e = new Exception( "F" ):
throw; // NOBTOpHAA rexepauns UCKNIOYEHUA

+ e.Message );
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}
static void G() {
throw new Exception( "G" ); // MOAenWpOBaHWE WUCKNIYUTENbHOA CUTyaLuu

}

static void Main() {

try {
FO):
}

catch ( Exception e ) {
Console.WriteLine( "Exception in Main: " + e.Message ):
}

}
}

B meTone F BHINOMHSAETCS MPOMEXYTOYHAsE 06paboTKa HCKIIIOUEHHSI, KOTOpask 3aKJIIO-
yaeTcs B TOM, YTO Ha KOHCOJIb BBIBOZHTCS MoJjie Message nepexBayeHHOro oObekTa e
(06 3neMenTax Kiacca Exception pacckasmiBaercs B caenyiomeM paszene). [locae atoro
MCKJIIOYeHHe TeHepupyeTcs 3aHoBo. HecMOTpst Ha TO 4TO B 06paboTynke MCKITIOYEHHUS
co3JaeTcs HOBBIM 06BEKT Kjacca Exception ¢ M3MeHEHHOM CTPOKOI MH(OPMaIHH,
nepeaBaeMoil B MCKJIIOUEHMH, BHIOPAChIBA€TCSl HE 3TOT OOBEKT, a TOT, KOTODHIi ObLI
nepexsayeH 06pabOTYMKOM, MOITOMY PE3yJbTaT pabOTbl HPOTPaMMBl CJieIyIONIVIL:

Exception in F: G
Exception in Main: G

3aMeHHUM omepaTop throw TAKUM ONEpPaToOpOM:
throw e;

B aToM cay4ae B obpaborumke 6yaeT BpiOPOIIEHO UCKITIOYEHHE, CO3/[aHHOE B ITpEJbI-
AYIIEM OMePaToOpe, U BRIBOJ IPOTPaMMbl U3MEHUTCS:

Exception in F: G
Exception in Main: F

C 06paboTKoit HCKTIOYEHHI MK ellle He pa3 BCTPETUMCS B IpUMepax [porpamm, Ipu-
BeJIeHHBIX B CJIEAYIOIIUX TJIaBax.

Knacc Exception

Knacc Exception comep>XKUT HECKOIBKO [TOJIE3HBIX CBOMCTB, C MOMOILBIO KOTOPBIX MOX-~
HO TOJYYUTh WHGOpMalHUIo 00 uckirovyeHnn. OHu nepeduceHsl B Tabi. 4.2.

Ta6nuua 4.2. Ceovictea knacca System. Exception

CaoiictBoO Omucanne
HelpLink URL daiisa cnpaBky ¢ onucaHueM oLriOKy
Message TexcroBoe onucanue oKOKKU. Y CTaHaBIMBAETCA NPH CO3AaHKK 0OBEKTA.

CBoIiCTBO JOCTYIHO TOJbKO IJIt YTEHUSA
Source VIMs 06beKTa MM NPUJIOKEHHUS], KOTOPOE CTeHEPUPOBATIO OLIMOKY
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CaotictBo Onucanune

StackTrace ITocnenoBaTeIbHOCTh BRI30BOB, KOTOPHIE ITPHBEIN K BOZHUKHOBEHHIO
omubxy. CBOMNCTBO AOCTYIHO TOJIBKO AJISt YTEHUS

InnerException ComepXHT CCHUIKY Ha UCKJIIOYEHHE, OCTY)KUBLIEE NIPUYUHON reHepalun
TEKYILEr0 NCKIIIOYEHUS

TargetSite Mertoz, BROpOCHBLIMI HCKITIOUEHHE

OnepaTtopsbl checked n unchecked

Kak y»e yrmoMyuHa/10Ch B IVIaBe 3, IPOLieCCOM reHepalluy UCKII0OYEHH, BOSHUKAIOIIUX
IIPY NePENOJIHEHMH, MOXHO YTIPaBJIATh C [IOMOLUBIO KIIIOYEBhIX CJIOB checked u unchecked,
KOTOphIE YTIOTPeOIISIOTCS KAK Orepaliyy, €CJIM OHM MCIOIb3YIOTCS B BRIPa)KEHHUSX, M KaK
OIIEpaTOpHI, ECJIH OHM NPEABaPSIOT OJIOK, HAPHMEP:

a = checked (b + ¢): // nna BbipakeHus (NpOBEPKA BKNKYEHA)
unchecked { // ana Gnoka onepaTtopos (NpOBEpKa BbIKNKYEHA)
a=b+c:

}

IIpoBepka He pacrnpocTpaHsieTcss Ha GYHKLUH, BhI3BaHHBIE B OJIOKE.

PekoMeHaauum no nporpaMmmMmmpoBaHuUIo

K HacrosniieMy MOMEHTY Bbl U3y4YIIH OCHOBHBIe oriepatopbl C# 1 MoXxeTe MUcaTh Ha 3TOM
sI3bIKe MPOCThIE MPOrPaMMEI, MCIOJIb3Ysl KJIAaCC, COCTOSIIUI U3 ogHOoro Meroxa. [Jaxe
Ha 3TOM YPOBHE Ba>XKHO IIPUAEPXKHUBATHCS ONPEAEICHHDbIX IPaBui, CJIe0BaHUE KOTOPbIM
MIOMOXeT BaM M36€5KaTh MHOTHX PacIpoCTpaHeHHbIX omubok. KonedHo, Ha Bce cay4au
JKM3HU COBETHI IaTb HEBO3MOXHO, Belb HE 3Ps1 MHOTHE CYMTAIOT IIPOrpaMMUPOBaHHUE HC-
KyccrBoM. C npuoOpeTeHreM OIIBITa BbI 400aBUTE K NIPHBEIECHHDBIM Jlajiee TIPABWIAM MHO-
JKEeCTBO CBOMX, BHICTPAJIaHHBIX B pe3yJbTare AOJTUX ONEeHHI Hal «Ioc/enHel> OuMOKOi.

BHUMAHUE

I'naBHas 1esb, K KOTOPO# HY)XXHO CTPEMHUTBCS, — MOJYYUTh MOHSTHYIO MPOrPaMMy Kak
MOXXHO 6oJiee IpoCTOM CTPYKTYPEL. B KOHeYHOM cyeTe, Bce TEXHOJIOTHH IPOrpaMMHPOBa-
HUSI HalNPaBJIEHb! HA IOCTHXXEHUE UMEHHO 3TOM 1{eJIH, IIOCKOJIBKY TOJNBKO TaK MOXHO J0-
OuTBCS HalEXKHOCTH MIPOrPaMMbl U JIETKOCTH €€ MOAU(DUKAIIUH.

Co3zxaHue nporpaMMBbI Hal0 HAYHHATD C OINPEAESIEHUS €€ UCXOOHbLX OaHHbIX U Pe3yib-
mamoe. IIpu 3TOM 3ayMBIBAIOTCS HE TOJIBKO O CMBICJIE KKIOH BEJUYUHBL, HO ¥ O TOM,
KaKoe MHOXECTBO 3HaYEHHI OHa MOXKET TPHHUMATh. B COOTBETCTBHM ¢ 3THM BhIOMpa-
IOTCSI THIIBI IIePEMEHHBIX.

Caenylouumit 1war — 3anucams Ha ecmecmeennom A3vike (BO3MOXKHO, C TPUMEHEHHUEM
06061eHHbIX 6I0K-CXeM), YTO MMEHHO M KaK AOJ/IKHA AesaTh nporpaMma. Eciu Bu He
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MoxeTe C(hOPMYJIMPOBATh AJITOPUTM II0-PYCCKH, BEJIMKA BEPOSTHOCTD TOIO, YTO OH IUIOXO
IPOAYMaH (€CTECTBEHHO, 51 HE MMEIO B BHAY, YTO HAJIO «IIPONOBAPHBATh> BCE HA YPOBHE OT-
JeJThHBIX ONEePAaTOPOB, HApuMep, «u3MeHss uHjekc ot 0 go 100 ¢ marom 1...»). Omicarue
QJITOPUTMA TIOJIE3HO N0 HECKOJIBKMM IPUYMHAM: OHO NIOMOTAeT B JAETAISX MPOAYMATh a0~
PUTM, HalTH Ha CaMO} paHHel CTaiMM HEKOTOphbie OMMOKH, pasbUTh IIporpaMMy Ha Jio-
TMYECKYIO OCJIE/I0BATE/IBHOCT OJIOKOB, a TaKXKe 00eceYuTh KOMMEHTAPHH K IIPOrpaMMe.

[Ipu koaupoBaHuu' MpOrpaMMel HEOOXOAUMO NIOMHHTH O HPUHIIUIIAX CMPYKMYPHOZO
NpPOZPAMMUPOBAHUSA: TIPOTPAMMA JOJDKHA COCTOSITh M3 YETKOH MOCJIEA0BATEbHOCTH
6,10k0B — 6a30BbIX KOHCTPYKIIM#, KaX/1ast U3 KOTOPhIX HMeeT OZMH BXOJX M ONUH BHI-
xof. KoHCTpyKmy MOryT BKJIAIbIBAThCS, HO HE MEPECeKaThCsl.

Ipozpamma donxwcna 6oime «npospaunas. Ecmu kakoe-mi60 JeiCTBHE MOXKHO 3aIIporpaM-
MHPOBATb Pa3HbIMU CTIOCOOaMH, TO MPEAMIOYTEHUE JOJKHO OTAABAaThCsI He Hauboiee
KOMIIAKTHOMY M Jaxke He HauboJjiee 3¢pdekTuBHOMY, a Hosiee noHATHOMY. OCOGEeHHO
3TO BKHO TOT/IR, KOTJA MMINYT [TPOrPaMMy OJHH, @ CONPOBOXKAAIOT IPYTHE, YTO SIBJISIETCSI
MIMPOKO pacpocTpaHeHHO¥ npakTukoil. « Henpo3paunoes mmporpaMMupoBaHHe MOXKET
nOBJIEYb 3a COOOM OrpOMHBIE U3/IEPIKKH, CBSI3aHHBIE C IOMCKOM OIIMOOK IIpH OTJIAZIKe.

Jns 3anucu xaxdozo gppazmenma anzopumma HeobX00UMO uUCNOAbL30BAMd HAUbOCE
nooxodsuue cpedcmea asvika. Hanpumep, BeTBIEHHE Ha HACKOJIbKO HAIPaBIEHHH 110
3Ha4YeHHIO LIeJION MK CTPOKOBOM mepeMeHHOi 3¢ ¢eKkTHee 3anMCcaTh C NOMOIIBIO Of-
HOro omeparopa switch, a He HeckoJbKux oneparopoB if. /lJis mpocMoTpa MaccuBa
JIydilie TOJb30BaThcs UMKIOM for wmm foreach. OmepaTop goto NMPHMEHSIOT BecbMa
peIKo, HalpUMeEp, B ollepaTope BrIOOpa Switch WM Isi IPUHYAMTEIbHOTO BHIXOZAA U3
HECKOJIbKMX BJIOXXEHHBIX IIUKJIOB, 2 B OOJILINIMHCTBE APYTHX CUTYalHii JyJIlie UCIIOJIb-
30BaTh APYTHE CPEACTBa SI3bIKa, TaKMe Kak break wmm return.

Jna opzanusayuu yuxno06 noav3yimecs Haubonee nooxodaujum onepamopom. Iluxn do
IPUMEHSIETCS TOJIbLKO B T€X CJydasX, KOr/la TeJo B JioOoM ciydae noTpebyercs Bhi-
IOJIHUTh XOTsA OBI OMUH Pa3, HaIpUMeEp, NPH IpoBepKe BBoAa. IIpu Mcmonb30BaHUH
LUKJIOB HAJI0 CTPEMHUTHCA OOBeAHHSITh HHHUIUATN3AIHIO, ITPOBEPKY YCJIOBHSA BBIXOAA
¥ NpHpamieHre B OJHOM MecTe. PexoMeHzanuu no Bubopy HauboJiee MOAXOASIIETO
onepaTopa HWKJa ObUIM ITPHBENEHB! Ha C. 82.

[Tpu 3amycy UTEpaTUBHBIX IUKJIOB (B KOTOPHIX /UISI MPOBEPKH YCJOBHUS BHIXO/a HMC-
NOJIb3YIOTCSI COOTHONIEHUs! IEpEMEHHBIX, (JOPMUPYIOIIMXCSI B TeJe IMKJIa), HeoOXo-
IVIMO npedycMampueams asapuiinsiti 6b:xo0 N0 JOCTHXXEHUH 3apaHee 3aZlaHHOTO MaK-
CHUMAJILHOTO KOJMYECTBAa UTEPAlMii. JTO MOBHINIAET HAAEXHOCTh MPOrPAMMEL.

Bonee xopomxyio eemens if nyuwe nomecmums chayana, WHaYe BCSA CTPYKTypa MOXET
He ITIOMECTHTHCS Ha 9KpaHe, YTO 3aTPYAHHUT OTJAJKY.

Beccmvicnenno ucnonvosamn npoeepxy na pasencmeo true wau false:

bool busy:
1f ( busy = true ) { ...} // nnoxo! Nyywe if ( busy )
if ( busy == false ) { ... } // nnoxo! Nyywe if ( 'busy )

! Koduposanuem Ha3hIBaloT MPOLECC HANMMCAHMS TEKCTA HPOTPaMMBEl, YTOOH OTJIMYHATD €ro OT
6osee 00MEro NOHATHS «IIPOrPaMMHPOBAHUE> , BKIIOYAIOIIETr0 TAK)KE ITAlbl IPOEKTHPOBAHHUS
M OTJIAIKH POTPAMMBIL.
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Credyem usbezamv nuwnux nposepox ycrosuii. Hanpumep:

if(a<b)c=1;
elseif (a>b ) c=2;
else if (a==b ) c = 3;

BMecTo 3TUX OnepaTopoB MOXHO HAIHCaTh:

if (a<b)c=1;
elseif (a>b ) c=2;
else c=3;

Hiu naxe Tak:

c=3;
if(a<b)c=1;
if(a>b)c=2;

Ecnu nepBas BeTBb onepaTopa if obecrieynBaer nepeady ynpapjieHHs, LCNOAb308AMb
gemaw else nem neobxodoumocmu:

if (i >0 ) break;
// 3pech i <=0

B HeKOTOPHIX CiIy4asAX yci06HAs ONepayus ayuwe Ycio8Hoz0 onepamopa.
if(z=0)1=]; elsei=k; // nyywe Tak: i =z=07?3:k:

Heobxooumo npedycmampueamsv neuamv COOOWEHUL WL 26HEPAUUIO UCKTIIOUCHUS. 8 X
MOouKax npozpammvl, Kyoa ynpasneHue npu HopmarsHoti pabome npozpammbst nepedasamsy-
cs He donxcno. VIMEHHO 3TO cooblienne Bbl ¢ OOMBIIOH BEPOSTHOCTBIO TIOJyYUTe [IPU
IIepBOM e 3amycke nporpammsel. Hanpumep, nosiesHo, eciau oneparop switch umeer
BeTBb default, peaym3ayomyio 06paboTKy CHTyal[{u 10 YMOJIYaHHUIO, €CJIH B Hell mepe-
YMCJIEHbI BCE BO3MOXKHbIE 3HAUEHHS NTEPEKITIOYATEIS.

B npozpamme nonesno npedycmampueams peaxyuio Ha HEGEPHHIE 8XO0HbBIE NAPAMEMPYL.
ITO MOXeT OBITh reHepalst UCKIIoYeH s (TIPEAIOYTUTELHO), [IeYaTh COOOIIEHHUST M
¢dbopMupOBaHHe IPU3HAKa Pe3yJbTaTa ¢ ero nocieayoumM aHamusoM. Coobuenue 06
owubxe 0onxcHO Ovimsb uHpOpMamueHsiM M TIOACKA3bIBATh I10JIB30BATENIO, KAK €€ HC-
npaBuTh. HanpuMep, 1ipu BBOZE HEBEPHOrO 3HaYEHMS B COOOLIEHHH HOJXEH OBITH
yKa3aH AOIIyCTUMBbIH AUala3oH.

T'enepupytime uckaouenus B TeX Caydasix, KOrja B MECTE BO3HMKHOBEHHUs OMNOKH He-
JNOCTAaTOYHO JaHHBIX, 4TOOBI ee 0OpaboTaTh.

3akmoyaiiTe MOTEHIIMAIBHO ONacHble (hparMeHThl MPOTPaMMBI B npogepsieMvii 610K
try u obpabaTtbiBaitTe X0TsA ObI MCKJIOYEHME THNA Exception, a iydiile — Bce HCKITIOYe-
HUsI, KOTOpble MOTYT B HEM BO3HHUKHYTH, I10 OTAEJbHOCTH.

KoHeuHo, Bce ycwius 10 KOMMEHTHPOBaHHUIO IPOTPaMMEI IPONAAYT BTYHE, €CJIU Cama
OHa HamucaHa IyTaHO, HEPSIILIUBO U HeNpoAyMaHHo. IloatoMy nocre nanucanus npo-
Zpammy credyem muyamenvHo ompedaxmuposamsv — ybpaTh HeHyXHble (hParMeHTH,
CTPYTIIMPOBATh OIMUCAHHUS, ONMTHUMU3UPOBATh NMPOBEPKH YCJIOBUI U LUKJIbI, IPOBEPUTH,
ONTHMAJIBHO JIH pa3bueHne Ha METOAbI, U T. A. C mepBoro pasa 6e3 NoMapoK XOPOLIHi
TEKCT He HaluIlelb, 6yas TO COUMHEHHE, CTaThsl W nporpamma. OHaKo He CIeayer
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NBITAThCSI ONTUMH3UPOBATDh BCE, YTO <«IIONANAETCSA IIOA PYKY», IOCKOJBKY 21A6Hbil
NpuHYUn npozpammucma mom xe, umo u spaua: <He naspeou!s. Ecnu nporpamma pa-
6oTaer HemocTaTOYHO 3(PHEKTUBHO, HAZIO B NIEPBYIO OYEPEAb MOAYMaTh O TOM, KaKHe
QJITOPUTMBI B Hee 3aJI0)KEHEIL,

[ToxxoauTh K HAaNMCAHHUIO TPOTPaMMBbl HY>KHO TaKKM 00pa3oM, umobvL ee MONCHO ObLI0
8 moboti momenm nepedamv opyzomy npozpammucmy. ITose3HO HaTh NMOYUTATh CBOIO
nporpaMMy KoMy-HHOYZb U3 Apy3eit uiau Kosuier (a elile Jyulie — BParoB WM 3aBUCT-
HUKOB) M B T€X MECTaX, KOTOPble OHH He CMOTYT TOHATH 6€3 YCTHBIX KOMMEHTapUes,
BHECTH MX MPIMO B TEKCT NPOrPAMMBIL,

Kommenmapuu umeiom ouens eaicroe anauenue, TIOCKOJIbKY MPOIPAMMUCT, KaK HK CTPaH-
HO, 4allie yuTaTeNb, YeM mucatesib, Jlaxke eciu CONpoOBOXKAQIOIMM IIPOrPAMMUCTOM
SIBJISIETCS aBTOD NMPOrPaMMbl, PasbMpPaTbCst yepe3d rof B IJIOXO AOKYMEHTHPOBaHHOM
TEKCTe — COMHMTE/IbHOE YAOBOJIbCTBHE, JasibHeliliine cOBeTb! KRCAIOTCH KOMMeHTapu-=
eB # hopMaTHpPOBaHMs TEKCTA IPOrPaMMbl, YTO SIBJIAETCH HEOThbeM/ieMOM YacTsio npo-
ifecca IporpaMMHPOBaHMSL.

[Iporpamma, eciu oHa UCIOMb3YETCH, HUBET HE OAUH TOA, HOTPEOHOCTh B KAKUX-TO
ee HOBBIX CBORCTBAX ITPOSIBIIIETCS CPaay XKe HOC/E BBOAA B SKCIULYaTALMIO, H COMPOBOX-
AeHMe MPorpaMMBbl 3aHUMAET ropasfo bosibiile BpeMeHH, YeM ee Hanucanue, OcHoBHas
4acTh ZOKyMEHTAlMK AO/KHA HAXOAUTHCS B TEKCTE mporpaMmst. Xopoliine KoMMeHTa-
PUM HamUcaTh MOYTH TaK JKe CJA0KHO, KaK ¥ Xopoiyio niporpammy. B C# ectb MotiHbie
CpeACTBA AOKYMEHTHPOBAHMS MIPOrpaMM, pedb 0 KOTOPHIX MOMHZET B ryase 15, HO caMo
co/iepkaHue KOMMEHTapueB HUKTO, KPOME Bac, 3a/1aTh He CMOXKET,

Kommenmapuu dorxcrot npedcmaensmn coboti npasunvtvie npedroxenus 6e3 coxpauye-
HUti U Co 3nHaxkamu npenuranus’ ¥ He KOJDKHBI NOATBEPKAATh OYEBHAHOE (KOMMEHTa-
PHU B 3TOM KHUTE HE MOTYT CJAYXHTb 00pa3iioM, IOCKOIbKY OHH Npe/HasHaYeHbl st
obyuenusi, a He conposox/iesusi). Hanpumep, 6eccMuiciieHHbI (Ppasbl THITA «BbI30B Me-
Toza f» WM <onucaHue nepeMeHHbIX». Ecii koMMeHTapHii K (pparMeHTy HpoOrpaMMmel
3aHMMaeT HECKOJIbKO CTPOK, Pa3MECTHTDb ero Jiydine nepej (pparMeHTOM, YeM CrpaBa
OT Hero, ¥ BBLIPOBHATD 10 BEPTHUKAJIH.

Bnoxcennvie 6roxu donxcuvl umems omcmyn 8 3—5 cumeonoe, npudeM 6JIOKH OZHOTO
YPOBHsI BJIOXKEHHOCTH JIOJDKHbI OBITh BbIPOBHEHBI 110 BepTHKaM. Dopmamupyiime mexcm
no cmonbyam Be3Nie, e 3TO BO3MOXKHO, 3TO AEJAET MPOrpaMMy ropasio MOHSTHEE:

string buf = "qwerty";
double ex 3.1234;
int number = 12;

byte z = (.

]

if ( done ) Console.WriteLine( “"CymMa paga - " + y );
else Console.WriteLine( "Pap pacxoautca" );

if (x>=08x<10)y=t*x:
else if ( x >= 10 ) y=2*t;
else y = X;

! Coscem xopouo, ectv onu npu aToM He 6yayT conepxarh opdorpapudeckux ournbox.
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‘B mocieqHuX TpPeX CTPOKaX MOKa3aHO, YTO UHOTAA 60JIbIel ICHOCTH MOXHO ZOOUTD-
Csl, €CJIM He CJIeOBATh IPaBUJIy OTCTYIOB OYKBaJIbHO.

Ab3aynvii omcmyn KoMmenmapus OOLXCeH COOMEEmCcmeosamy OmCcmyny KoMMeHmu-
pyemozo baoxa:

// KOMMEHTapuid, ONUCHIBANWMA,
// 4TO NPOMCXOAMT B CNEAyOWeM Huxe
// Gnoke NporpamMMsl,
{ /* HenoHaTHuIA
BNOK
APOfpaMmsl */
}

st paspeneHist METOAOB K APYTHX NOrMYECKH 3aKOHYEHHBIX (pparMeHToB NMoab3yit-
rech MYCThIMU CTPOKAMM MM KOMMEHTAPHEM BH/A

He ciepyer pasMeliath B ofHO ¢1poke MHOTO orteparopos, Kak u# 8 pycckoM sibixe,
nocie aHAK08 NpenunaHus GoANHYL UCNOAL308AMLCL NPobebl:

f=a+b; // nnoxo! Jlyswe f = a + b;
Ilomeuatime xoney, ONUHNHOZO COCMABHOZ0 Onepamopa, HaripuMep:

while ( true )
{
while ( x <y )
{
for (1 =0; 1 <10; +i )

{
for ( j=0; j<10; ++j)

{
// pse CTpaHuubl Kopa
} // end for ( j=0:j<10; ++j)
} /7 end for (i =0:1<10; +1)
} /! end while ( x <y )
} // end while ( true )

Konctpyxkiun sibika C# B 0CHOBHOM CIIOCOOCTBYIOT XOPOLIEMY CTHJIIO IPOTPaMMHU-
pOBaHHsI, TEM He MeHee, U Ha 3TOM SI3bIKE Jierye JIErkoro HarnucaTh 3alyTaHHYIo, He-
Ha/IeXXHYI0, HEKpaCMBYIO IIPOrpaMMy, KOTOPYIO Ipolle IepernucaTh 3aHOBO, YeM BHe-
CTH B Hee TpebyeMbie H3MEHeHHUs. TONIbLKO MOCTOSITHHbIE TPEHMPOBKH, CAMOKOHTPOJIb
M CTPEeMJIEHHE K COBEPIIEHCTBOBAHHUIO IOMOTYT BaM OCBOMTb XOPOLIMi CTHIIB, 6e3 Ko-
TOPOro HEBO3MOJXKHO CTaTh KBaJIM(UUNPOBAHHEIM IIPOrPaMMHUCTOM!.

B 3aksioueHue NIOPEKOMEHAYIO TeM, KTO NPEeANOYUTAET YUYUTHCA NPOrPAMMHPOBAHHUIO
He TOJIbKO Ha CBOMX OIIMOKaX, O4eHb noJe3Hsle KHUTH [2], [6].

! Boo6e rosops, 310T He 6/1elIyLHii HOBU3HO! COBET MOXKHO OTHECTH NPAKTUYECKH K To6oMy
poay 4esioBeYecKol NesaTeNbHOCTH.



lmaea 5
Knaccbi: OCHOBHbIE NOHATUS

[TonsiTie o kiaccax Bl moiyyusu! B pasmenax «Kmaccel» (eMm. c. 13) u «3aroToBka
KOHCOJIbHOHN nporpammbel» (cM. ¢. 17). Bce mporpaMMel, NpuBejeHHbIE B 3TOH KHUTE
paHee, COCTOSLIM M3 OJHOTO KJacca ¢ OAHHUM-eAUHCTBEHHBIM MeTtoAoM Main. Ceifuac
HacTajio BpeMs NOoApoOHee U3YyYUTh COCTAB, IPaBUIa CO3AAHMS U MCIOJIb30BAHUS
ksaccoB. ITo cyTH, OTHbIHE BCe, 4TO MBI OyZIeM pacCMaTpUBaTh, TAK WX MHA4e CBsI3a-
HO C 3TUM KJIIOYEBHIM CPEJICTBOM SI3bIKa.

Knacc siBasieTcss TAIIOM NaHHBIX, ONpe/EISeMbIM Mosb3oBateneM. OH IOMXKEH mpes-
CTaBJSATh COOOM OJHY JIOTHYECKYIO CYI[HOCTh, HA[PUMEP, ABJISTHCS MOIENbIO PEasib-
HOTO 00BEeKTa WM NpOLECcca. JNemeHmamy KJIacca SIBJSIIOTCS OaHHble U QYHKYUU,
npefHa3HaYeHHbIE LI UX 00pabOTKH.

Onucanue xnacca coaepXUT KII0OYEBOE CJIOBO C1ass, 32 KOTOPBIM CJIEAYET ero ums, a Aa-
jiee B GUTYPHBIX CKOOKAX — meio0 KJ1acca, TO CTh CIIMCOK ero 3jemeHnToB. KpoMe Toro,
IJISL KJIacCa MOXKHO 3a7aTh ero 6a30Bbie KiacChl (MMPeAKK) U psill HeoOsI3aTeIbHBIX aT-
pubyTOB U creludUKaTOPOB, ONPeAeSIONUX Pa3IMYHble XapaKTEPUCTHKH Kjacca:

[ atpubyThl ] [ cneuwduxatopet ] class uma_Knacca [ : npeaku ]
Teno_knacca

\

Kax Buznmte, 06513aTeIbHBIMHU SIBJISIIOTCSI TOJIBKO KJIIOYEBOE CJIOBO C1ass, a TAKXKE UMS
U TeNo Kiiacca. Mms kaacca 3apaercsi IporpaMMHUCTOM 10 obiuM npasuiaam C#. Teno
Kaacca — 3TO CIIMCOK ONMMCAHMIA €r0 3JIEMEHTOB, 3aKJIIOYEHHBIN B PUrypHBIE CKOOKH.
Comcok MoXeT ObITh ITyCTHIM, €CJTH KJIACC He COAEPXKUT HHU OXHOTO 3JieMeHTa. TakuM
o6pa3oM, mpocrejilnee OMuCaHHe KIacCa MOXKET BHITJISAETh TaK:

class Demo {}

NPUMEYAHUE

Heobs3aTemHble ampubyms 3a210T JOTIOMHUTENbHYI0 HH(opManuio o kiacce. [Tockosb-
Ky Halla 3a/1aya MoKa COCTOUT B TOM, YTOOB!I OCBOMTb OCHOBHBIE TIOHSITHS, MbI OTJIOKHM
3HAKOMCTBO C arpubyTamu 10 raasbi 12.

! A MoxeT 6biTb, U He MOTYIIITH.
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Cneyuguxamopoi onpeNensIioT CBONCTBA KJAcca, a TakXKe JAOCTYIMHOCTb Kjaacca s
APYTHX 3JIEMEHTOB IporpaMmel. BoamMoxHEIe 3HaYeHUs cnenu(pUKaToOpOB Nepeyuce-
Hbl B Tabu. 5.1. Kiacc MOXXHO OnHChIBaTh HEMOCPEACTBEHHO BHYTPH IPOCTPaHCTBa
HMMEH WIM BHYTPH APYroro Kjiacca. B nocienteM ciydae Kjacc Ha3bIBAe€TCS GAONCEH-
HbiM. B 3aBUCHMOCTH OT MeCTa OIMHCAHUs KJIacca HEKOTOPBIE U3 3TUX crreuuduKaro-
POB MOTYT OBITh 3aNlpenIeHbI.

Ta6banua 5.1. Cneundukaropbl knacca

Ne  Cneuundmuxarop Omucanue

1 new Hcnons3ayercst JUIsi BJIOXKEHHBIX KJIaCCOB. 3aJaeT HOBOE
OMHUCAHHUE KJIAacca B3aMeH YHACJIeZJOBAHHOTO OT MpeaKa.
IIpuMensieTcsi B uepapxusix 0ObEKTOB, PaCCMATPUBAETCS
B riase 8 (cm. c. 175)

public HocTyn He orpaHuyeH

protected Hcnons3yercst st BIOXKEHHBIX K1accoB. JlOCTYI TO/IBKO U3
37IEeMEHTOB JAHHOTO U IIPOM3BOJHBIX KJIACCOB

internal JlocTym TO/IbKO M3 JaHHOM nporpaMMbl (c6opku)!

protected internal  locTyn TOMbKO U3 JaHHOTO ¥ MPOM3BOAHBIX KIAaCCOB WJIH H3
JaHHOHM nporpaMMsl (cOOpKH)

6 private Ucnons3yercs aj1s BIOXKEHHBIX KJaaccoB. JlocTyn TonbKO U3

3JIEMEHTOB KJIacca, BHYTPH KOTOPOTO OIMCaH AaHHbIM KJacc

7 abstract A6cTpakTHblii Kkiacc. IpumensieTcs: B Hepapxusix 06beKTOB,
paccMaTpuBaeTcs B I1ase 8 (cm. c. 181)

8 sealed Becmroansnii knacc. IIpuMensieTcsi B HepapxHusix 0ObeKTOB,
paccMmatpuBaercs B riase 8 (cm. c. 182)

9 static Crarudeckuii knacc. BeegeH B Bepcuio si3bika 2.0.
PaccmaTtpuBaercst B paszenie «Koncrpykropel» (cum. c. 114)

Crnemmdukarophl 2—6 HaspIBaOTCA cneyuguramopamu docmyna. OHA ONMPEAEISIOT,
OTKY/Ja MOXHO HEIIOCPENCTBEHHO 00pamaThcst K JaHHOMY kiaccy. Cnenu@uxaTops
JIOCTYTIa MOTYT MPHUCYTCTBOBaTh B ONMCAHHM TOJIKO B BAPUAHTaX, IPUBEJEHHBIX B Tab-
JIMI(E, 3 TAK)KEe MOTYT KOMOMHHUPOBATHCS C OCTAJIBHBIMU CHEIIM(UKATOPaAMH.

B 3T0i1 r/1aBe MBI OyAeM H3ydYaTh KJACChl, KOTOPbIe OIMHUCBHIBAIOTCS B IPOCTPaHCTBE
HMEH HEMOCPEACTBEHHO (TO eCTh He BJIOXKEeHHBIE KJjacchl). [l TaKuX KJ1accoB 10-
NyCcKaoTCs TOJbKO ABa crenudukaropa: public u internal. ITo yMos4anuio, TO ecTb
ecJIM HU OJUH crenu@dHUKaToOp AOCTyNa He yKa3aH, mojApa3ymeBaeTrcs crenuduka-
TOp internal.

Knacc siBastercsi 0600LIEHHBIM TIOHSTHAEM, ONPEAEIISIONIMM XapaKTEPUCTUKH U TIOBe-
JieH¥e HEKOTOPOTO MHOXECTBA KOHKPETHBIX OOBEKTOB 3TOTO KJ1acca, Ha3bIBaeMbIX 3K-
3emnisapamu, Win obsexmamu, kiacca.

! Monsrie c6opku 65110 BBeZIeHO B raaBe 1 Ha c. 9.
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OO6BEKTbl CO3AAI0TCS ABHBIM WJIM HesIBHBIM 00pa3oM, TO ecTb JIMO0 IMPOrpaMMHCTOM,
aubo cucremoii. IIporpaMMHCT CO3/@eT SK3EMILISIP KJacca C IIOMOIIBIO ONEPAL{HH New,
HarpuMmep:

Demo a = new Demo(): // co3panue 3k3emnnspa knacca Demo
Demo b = new Demo(); // co3fanue gpyroro aksemnaspa knacca Demo
NPUMEYAHMUE

Kax BbI NOMHMTE, KJ1IaCC OTHOCHUTCS K CCBHIJIOYHBIM THIIaM AaHHBIX, MAMSTh MOA KOTOpbIE
BblAeJsieTcsi B xumne (CM. pasjes1 « Turbl-3aHaueHust ¥ CChIJIOYHbIE THITBI» Ha C. 35). Takum
00pa3oM, IepeMEHHBIE X' U i XPAHAT He caMU 00'bEKTHI, 2 CCBUIKH Ha OObEKTHI, TO €CTh MX
aapeca. Ecau pocratounsiit At xpaHeHust o6bekta 06beM naMsTH BbUIEIUTh HE YAa-
Jiock, onepauusi new renepupyer uckiaouenne QutOfMemoryException. Pekomenayercs
npesycMaTpuBaTh 06paboTKy 3TOr0 MCKIIIOYEHUS B ITporpaMmax, paborawimux ¢ o6bex-
Tamu 6osibiIoro obbema.

Jlnst kaxaoro o6beKTa MPH €ro CO34aHUM B TIaMATH BBIAENSETCA OTAeNbHast 0671acTb,
B KOTOPO# XpaHsATCs ero faHHnie. Kpome Toro, B KJ1acce MOTyT IIPUCYTCTBOBaTb cma-
muueckue 31eMeHmol, KOTOpble CYIIECTBYIOT B €IMHCTBEHHOM IK3EMILISIpe AJis BCeX
o6bekToB Kiacca. YacTo craTHyecKue AaHHbIE Ha3blBAlOT OQHHbIMU KAACCA, 3 OCTAIb-
Hble — OAHHBbIMU IKIEMNAAPA.

(D yHKIUOHAJIbHbIE 3JIEMEHTHI KJIacCa He TUPAXUPYIOTCsI, TO €CTh BCETAA XPaHATCS
B €IMHCTBEHHOM 3K3eMIuUisipe. [l1s1 paboThl ¢ JaHHBIMHU KJIaCCa MCIOJB3YIOTCS Memo-
Ovt knacca (cmamuyeckue memoost), 1isi paboOThl C JaHHBIMU IK3EMILISpa — MemoOovL
IKIEMNAAPA, WU TIPOCTO MEMOObL.

Jlo cux mop Mbl HCMOJB30BAIM B NMPOrpaMMax TOJBbKO OAWH BUI (YHKIIMOHAIbHBIX
3JIeMEHTOB KJiacca — MeToabl. [Tost 1 METOABbI SBJISAIOTCS OCHOBHBIMH 3JIEMEHTaMH
ks1acca. KpoMe Toro, B Kjlacce MOXHO 3a/1aBaTh 1eJIyI0 FTaMMy JAPYTHX 3JIEMEHTOB:
CBOMCTBa, COOBITHS, HHAEKCATOPHI, ONIEPALIMK, KOHCTPYKTOPAI, IECTPYKTOPSI, a TaKXKe
tins (puc. 5.1).

Huxe npuBeneHo KpaTKoe ONMCAaHHE BCeX 3JIEMEHTOB Kjacca (CM. Takxke puc. 5.1):
Q Koncmanmoi Kiacca XpaHAT HEM3MEHsIEMBle 3HAYEHUST, CBSI3aHHbIE C KJIaCCOM.
Q Ilorsa comepxxaT AaHHBIE KJjacca.

O Memodut peanusyIOT BHIYUCIECHHS HWIH APYTHE AEACTBUSA, BHIIOJIHIEMBIE KIaCCOM
VI 3K3EMILISIPOM.

Q Csoiicmea onpenensioT XxapaKTEPUCTUKY KJ1acca B COBOKYIHOCTH CO CITOCO0aMH X
3aJ]aHUS ¥ TIOJIyYEHUS, TO €CTb METOJAMH 3aIIMCH M YTEHUS.

Q Koucmpyxmops: pealu3y1oT AeHCTBUSA 110 MHULHAIU3AIIMH 3K3EMIUISIPOB MM KJac-
ca B LIEJIOM.

Q Hdecmpyxmope: onpenensoT AeHCTBUSA, KOTOPEe He0OX0AMMO BHIITOJIHUTD 4O TOrO,
Kak 06beKT OyAeT YHUYTOXKEH,

Q Hndexcamops: obecrieunBaloT BOIMOXHOCTb AOCTYMA K 3J€MEHTaM KJjacca 1o MX
NIOPSIIKOBOMY HOMEDY.



NpucsanBaHue n cpasHeHne obbvexTon 103

JNlokanbHble
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Puc. 5.1. Cocras knacca

O Onepayuu 3anaioT AeHCTBUS C 0OBEKTAMH C TIOMOIIBIO 3HAKOB OIEpalLUii.
O Cobovimus onpenensioT yBeAOMJIEHMs, KOTOPble MOXeT reHepUpOoBaTh KJacc.
Q Tunv — 3TO THIBI JAHHBIX, BHYTPEHHHE MO OTHOLIEHHUIO K KJIACcCy.

IlepBhie NATH BUAOB 3JIEMEHTOB KJIacCa MBI PACCMOTPHM B 3TOM IJIaBe, a OCTAJIbHBIE —
B nocsexyomux. Ho npexzae ueM HayaTh u3yuyeHue, HeOOX0AMMO ITOTOBOPUTD O NPHU-
CBaMBaHHH ¥ CPaBHEHUH OOBEKTOB.

NpucsanBaHue n cpaBHEeHUe 00bLEKTOB

Onepauus NpucBauBaHUsl pacCMaTpUBajiach B pasfiesne «Onepanuy NpuCBauBaHUSA»
(cM. ¢. 57). MexaHu3M BBINIOJHEHUS NPUCBAaUBAHUA OAWH M TOT Xe AJS BEJIUYUH
J1000ro TUma, KaK CChUIOYHOTO, TaK M 3HAYKMOTO, OHAKO Pe3yJbTaThl Pa3IH4YaloTCsl.
IIpu mpucBauBaHUM 3HAYEHUs] KONMMPYyeTCs 3HAYEHUeE, a IIPU NIPHUCBaMBAHUK CCHUI-
KH — CCBHLJIKa, I03TOMY IOCJIe TPUCBaWBaHUS OAHOro 0OBEKTA JPYTrOMY MBI MOJIYYHM
JIBE CCHIJIKH, YKa3hIBalOIMe Ha OAHY U Ty e obsacTb mamsty (puc. 5.2).

PHCYHOK MJIIOCTPUPYET CUTYalMIo, Koraa 610 co3aaHo Tpu o6bexTa, a, b 1 ¢, a 3a-
TeM BLINOJHEHO NpucBanBaHue b = ¢. Ctapoe 3HaueHue b CTAHOBUTCS HEAOCTYITHBIM
H ounuaerca cbopirkoM Mycopa. M3 aToro ciexyer, YTO eCJIH U3MEHUTb 3HAYEHUE
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OAHOM BEJIMYMHBI CCHLIOYHOTO THIIA, 3TO MOXXET OTPA3UThCS HA PYTOH (B TAHHOM CJIy-
Yae, eCJI UBMEHHUTh 0ODBEKT Yepe3 CChUIKY C, 00BEKT b Takske M3BMEHHUT CBOE 3HAYEHHE).

Xun
3Havenne | | 3Hayenue | | 3nauenue
A A
/
Crex
[Ccunxaj [Ccunxa] [Ccunxa]
a b c
O6bekTh!

Puc. 5.2. NpuceauBaHue o6bLEKTOB

AHajoryHasi CUTyalus ¢ onepalnuei NIpoBepky Ha paBeHCTBO. BeTmauHbl 3HAYMMOTO
TUMNA PaBHBI, €CJIM PaBHBl UX 3HAYeHHs. BeJMYuHBI CCBIOYHOTO TUIIA PaBHBI, €CJIU
OHH CCBUIAIOTCS Ha OJIHM M Te K€ AaHHbie (Ha PUCYHKe OOBEKThI b M C paBHBI, HO 3 He
PaBHO b faXxe npu paBeHCTBE UX 3HAYEHHUI MJIM ecIM OHM obe paBHbI null).

HaHHbIe: NoONA U KOHCTaHTDbI

JlaHHble, coaepkallinecs: B KJIacCe, MOTYT ObITh nepeMerHHbIMU NITH KOHCMAHMAMU
M 327a10TC B COOTBETCTBUM C MpaBWJIAMH, PaCCMOTPEHHbIMH B pa3fene «IlepemeH-
Hble» (cM. ¢. 38) u «MIMeHoBaHHbIE KOHCTAHTHI» (CM. C. 41). [lepemMenHble, ONUCaHHBIE
B KJIacce, Ha3bIBAIOTCS MOASAMU Kiacca.

le/l OINMUCAaHHUH 3JIEMECHTOB KJIaCCa MOXXHO TAaKXK€ YKa3bIBATb anl/lﬁyTbI H CHCIIHQ)HKB.‘
TOPBI, 3a1aI0MHE PA3JIUYHDBIC XaPAKTEPHUCTHKHU 2JIEMEHTOB. CHHTaAKCHC ONUCAHUSA JJIe-
ME€HTA JAHHBIX ITPUBEAECH HHXKE:

[ atpubyter ] [ cneuudukatopel ] [ const ] tun uma [ = HavanbHoe 3HayeHue ]

o ampubymos Mb1 1oOepeMcs elie He CKOpPO, B IJ1aBe 12, a BO3MOXHbBIE cneyupuxa-
mopb! TIOJIEH U KOHCTAHT TepeyucaeHsl B Ta0M. 5.2. [l KOHCTAHT MOXHO HCIIOJIb30-
BaThb TOJBKO crenudukatops 1-6.

Tabnuua 5.2. CneundukaTopbl NONe N KOHCTAHT Knacca

N  Cpeuuduxarop OmmcaHue

1 new HoBoe onucanue 1oJist, CKphIBalolliee YHACTAeI0OBAaHHbBIA 2JIeMEHT
KJjacca
public JocTyn K 3/1eMEHTY He OrpaHUYeH
protected JocTyn ToABKO U3 JaHHOTO ¥ MPOU3BOAHBIX KJIACCOB

internal HocTyn TobKO U3 JaHHOM COOPKH
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Ne  Cpeuuduxarop Onucanme

S protected JlocTyn TONBKO U3 TAHHOTO U MPOU3BOAHBIX KJIACCOB U U3 JAHHOM
internal cbopku

6 private AoCTyI TONbKO U3 AAHHOTO KJacca

7 static OnHo noste Aj1g BceX 9K3eMILISIPOB KJlacca

8 readonly ITone KOCTYITHO TOJBKO AN YTEHHS

9 volatile ITone MoxeT U3MEHATHCS APYTHM ITPOLIECCOM HIIH CHCTEMOM

ITo yMoryaHuIO 371EMEHTBI KJIacca CUMTAIOTCS 3aKpBIThIMU (private). [lyst mosen kiac-
€a 3TOT BHJ HOCTYIA SIBJSIETCS IIPEANIOYTUTENbHBIM, ITOCKOJbKY MOJS ONpPeAeNsIoT
BHYTPEHHEE CTPOEHHE KJIacca, KOTOpPoe JOJIKHO ObITh CKPBITO OT IOJIb30Bartelns. Bce
METO/bI KJIacCa UMEIOT HeNlOCPeACTBEHHBIHM JOCTYI K €r0 3aKPLIThIM II0JISIM.

BHUMAHUE

ITosns, onucanHbie co cnemmdukaropoM Static, a Taxke KOHCTaHTHI CYHIECTBYIOT B eIUH-
CTBEHHOM 3K3eMIULIpe AJis BceX 00BEKTOB KJIacca, II03TOMY K HUM 06palaoTces He yepes
MMsl 3K3EeMIUIAPA, a Yepe3 uMs kiacca. Ecam kimacc coaepXHUT TOJBKO CTaTUYeCKHe 3J1e-
MEHTHI, 3K3eMILISAP KJacca co3nasath He Tpebyercsi. UMeHHO 3THM (HaKTOM MBI TOJIB30-

BaJIUCh BO BCEX INPCABIAYIIHX JTACTHHIAX.

Obpawenue x nomo K1ACCE BHUIOIHAETCS C TIOMOINBIO onepayuu docmyna (TO4Ka).
CnpaBa OT TOYKH 3aJaE€TCST MMS TIOJIsA, CJIEBA — UMSi DKIEMILISIPA AJ1s ODBIMHBLIX TOJTei
WJIHM ¥Ms KJacca ANs cTarwyeckux. B muctuHre 5.1 npmBeneHbl IpHMEp MPOCTOTO
Kyacca Demo ¥ ABa criocoba obpaietivsi K ero noJsm.

Jinctunr 5.1. Knacc Demo, copepxalumini NONs n KOKCTaHTy

using System;
namespace ConsoleApplicationl

class Demo

{
public int a = 1; .
public const doubie c
public static string s
double y:

1.66;
"Demo” ;

}

class Classl
{ static void Main()

{
Demo x = new Demo();
Console.WriteLine( x.a );
Console.WriteLine( Demo.c ):
Console.WriteLine( Demo.s );
}

//
//
//
//

//
//
//
//

none AdHHbLIX

KOHCTaHTa

CTaTuyeCKoe none Knacca
3dKpLITOE nOoNe [AdHHLIX

co3nanve ak3emnaspa knacca Demo
X.a - ofpauenue K nonu Knacca
Demo.c - obpauweHne K KOHCTaHTe
obpaweHue K CTaTUYeCKOMy Nnonw
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ITone y BBIBECTH Ha 9KPaH aHAJIOTHYHBIM 00pPa30M He yIACTCS: OHO SIBJISIETCS 3aKPbi-
ThIM, TO €CTb HEAOCTYNHO MU3BHe (u3 knacca Classl). [lockoabky 3HayeHue 3TOMY
TOJIIO SIBHBIM 00pa30M He MPUCBOEHO, CpeZia IIPUCBAaUBAET eMy 3HaYeHHE HOJIb.

BHUMAHME
Bce nousia cHayasia aBTOMaTU4YeCKY MHULMAIM3UPYIOTCS HYJIEM COOTBETCTBYIOLIETO THIA
(HanpuMep, noasM Tuna int npucBauBaercsa 0, a cChUIKaM Ha OOBEKTH — 3HaYeHHeE
null). Ilocse 3TOro Moo NpUCBauBaeTCA 3HAUYEHME, 3alaHHOE TIPH €TO SIBHOM MHMIIMA-
JU3alMy. 3afiaHue HavyaJbHBIX 3HAYeHUH AJsI CTaTHMYECKHUX II0JIEH BBINOJHSAETCS NpH
MHMLHJIH3aLIUH KJacca, 2 OOBMHBIX — TIPH CO3JaHWM 3K3EMILISIpa.

ITonsa co cnenudukaropoM readonly mpeaHasHayeHbI TOJMBKO ISl YTEHHS. Y CTAHOBUTD
3HaYeHHe TAKOro IOJIA MOXKHO JHOO NpHU ero onmucaHuH, 6o B KOHCTPYKTOpe (KOH-
CTPYKTOPbI pacCMaTPUBAIOTCSA Jajiee B 3TOH IJiaBe).

MeToab!

Memod — 310 GYHKUMOHANBHBIH 3JIEMEHT KJIAcCa, KOTOPBI pean3yeT BbIYUCIEHHS
WM ApYTHe AEHCTBUS, BBINOJHSEMbIE KJIaCCOM WX 3K3eMILIIpoM. Metoan! onpese-
JISIIOT NIOBeJleHHe KJlacca.

Mertoz npezacTaBisieT coboit 3aKOHYEHHBIH PparMeHT KoJa, K KOTOPOMY MOXXHO 0obpa-
TUTbCA 10 uMeHU. OH ONUCHIBAETCS OAWH Pa3, a BHI3BIBATHCA MOXET CTOJBKO pas,
CKOJIbKO Heobxoaumo, OMH ¥ TOT e METOA MoXeT 06pabaThiBaTh Pa3jMYHbIE JaH-
Hble, NepelaHHble eMY B KaYECTBE apTyMEHTOB.

CunHTakcuc MeToaa;

[ atpubytwt ] [ cneuudmkatopel ] Tun uMa_metopa ( [ napametpel ] )
Teno MeTtopa

PaccMoTpHM OCHOBHBIE 3JIeMEHTBI ONMCcaHUsS MeToza. IlepBasi cTpoka NMpeAcTaBisieT
coboii 3azonosox Metona. Teno memooda, 3anamiiee AeHCTBUS, BRIIIOJHSIEMbIE METOLOM,
yale BCero NpeacTaBisieT coboit 610K — MOCAEN0BATEILHOCTD ONIEPAaTOPOB B QUryp-
HBIX CKODOKax!.

IIpu onmucaHuM METONOB MOXHO MCIIOJIB30BaTh crienudukatops 1-7 u3 tabmn. 5.2,
MMEIOLIME TOT XKe CMBICJ, YTO U JJIs1 MoJieH, a Takxe crieu¢UKaTopHl virtual, sealed,
override, abstract u extern, koTopaie 6yAyT pacCMOTPEHBI O Mepe HeOOXOAUMOCTH.
Yaie Bcero A MeTOROB 3afaercst crenuduKkaTop gocryma public, Beap MeTOABI
COCTaBJAOT MHTepdeic Kracca — To, ¢ 4eM paboTaeT moJb30BaTeNb, I03TOMY OHM
JOJDKHBI OBITh AOCTYITHBL

BHUMAHUWE

Craruyeckue (Static) MeToznl, mamM MeTOAH KJIacca, MOXKHO BRI3bIBATh, HE CO3/IaBast 9K-
3emmsp obbekTa. UMeHHO TakuM 06pa3oM ucmossayercs Metoa Main,

! Moaxe mul YBHUAUM, YTO IJI METOAOB HEKOTOPHIX THUIIOB BMECTO TeJia MCIIOJIb3YyeTCsl IIPOCTO
TOYKA C 3aNATOH.
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[Ipumep mpocTeiiniero MeToaa:

public double Gety() // MeTop ANS NOAYYEHUS NONA Y U3 AMCTUHTA 5.1

{
}

Tun onpenensieT, 3HaueHUe KaKOro TUIA BBIYHCJSETCS C MOMOUIBbI0O Metozaa. YacTo
ynoTpebisieTCst TEPMUH «METO/ BO3BpalllaeT 3HA4eHUe», IIOCKOJIbKY II0CJIe BbIMOJIHE-
HHUSI MeToJa MPOMCXOAUT BO3BPAT B TO MECTO Bhi3bIBamouleH (yHKIHMH, OTKyAa ObLI
BBI3BAH MeTOJl, ¥ NepeAaya TyJa 3HaY€HHs BbIpa’KeHUsI, 3alIMCAHHOTO B OIlepaTope
return (puc. 5.3). Eciu MeTon He BO3BpamaeT HMKAaKOTO 3HaY€HMS, B €T0 3arOJIOBKE
3azaeTcs THI void, a omepaTop return OTCyTCTBYeT.

return y;

Bbi3biBalowasn
dyHKUMA
Metoa
Bbi3os MeToga |[g——
retumn ...

Boaspar 3Ha4yeHun

Puc. 5.3. Bbizos metona

Ilapamempovr ucnionbayloTest A5t obMeHa undopMaimeit ¢ merogom. [lapamerp npea-
cTaBasieT coboif JIOKaNbHYO IepEMEHHYI0, KOTOpasi IPH BbI30BE METOJA NPUHHMa-
€T 3HaYyeHHUEe COOTBETCTBYIOIIEro apryMenta. Q6yacTp AeCTBUS MapaMeTpa — BeCh
METOLL.

Hanpumep, 4TOOH BBIYUCINATb 3HAUEHHE CHHYCA /ISl BEIIECTBEHHOM BEJIMYUHBI X, MbI
niepe/iacM ee B KaueCTBe apTyMeHTa B MeToZ Sin kiacca Math, a yToObI BRIBECTH 3Haye-
HMe 3TON nepeMeHHOH Ha 9KpaH, MbI IlepefiaeM ee B MeTox Writeline kmacca Console:

double x = 0.1;
double y = Math.Sin(x);
Console.WriteLine(x):

I1pu aTom MeTOA Sin BO3BpaliaeT B TOYKY CBOETO BEI30Ba BelleCTBEHHOE 3HaYeHUe CHU-
HycCa, KOTOpoe NIPUCBaUBAETCs NIEPEMEHHOH Y, a MeTo Writeline HMYero He Bo3BpallaeT.

BHUMAHMUE
MerTozn, He BO3BpamIalOIMii 3HaYeHHe, BhI3bIBAETCS OTAEJNbHBIM OIIEPATOPOM, a METOJ,
BO3BpalLIAIOIMii 3HAaYeHHe, — B COCTaBe BRIPAKEHUSI B IIPaBOH YacCTH omnepaTopa NpH-
CBaMBaHUA.

Hapa.)uempbt, OIMUCbIBAEMbBIE B 34aroJiIOBKE€ METOJ4, OIPEACIAIOT MHOXECTBO 3HaYEeHHH
apiymenmos, KOTOpbi€ MOXHO Nl€epenaBaTh B METOA. Crrcok APTYMEHTOB IIDH BbI30-
Be KakK Obl HaKJIaAbIBAC€TCA Ha CIIMCOK IMapaMETPOB, IIO3TOMY OHH AOJIXKHBI ITOIIAPHO
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COOTBETCTBOBATH ApYr Apyry. IIpaBusa coOTBETCTBUS MOAPOOHO pacCMaTPUBAIOTCS
B CJeAYIOIIUX paszeiax.

Jlnst kaxxzoro mapameTpa JIOJIKHBI 33/1aBaThCsi ero mun u ums. Hanpumep, 3aroaosok
MeToza Sin BBIJISIAUT CJEAYIOMHM 06pa3oM:

public static double Sin( double a ):

HMa MeTona BKyIe ¢ KOJMYECTBOM, THTIAaMU U creluUKATOPaMH €0 MapaMeTPOB
npeacTabisieT coboit cuznamypy memoda — TO, O YEMY OIMH METOHA OTJMYAIOT OT
ApyTHux. B knacce He HOMKHO GRITH METOZOB C OAMHAKOBBIMU CHUTHATypaMHL.

B suctunre 5.2 B xyace Demo no6aBieHbI METObI YCTAHOBKHU M TOJAYYEHUS 3HAYEHHS
nojs y (Ha caMoM JeJie ISl TIONOOHBIX 1€ej1el MCIOJIb3YIOTCA HE METOABI, a CBOMCTBA,
KOTOpble pacCMaTPUBAIOTCA 4yTh no3xe). Kpome Toro, ctatuyeckoe 1moJjie S 3aKphITo,
TO €CTb OIPeZIe/IEHO N0 YMOTYaHUIO Kak private, a 171 ero nosy4eHus OIMMCaH METOJ,
Gets, SBJISAIOMMIA COO0I0 IPUMEDP CTATHYECKOTO METOZA.

Jinctuur 5.2. lMpocrenwmne metToabt

using System;
namespace ConsoleApplicationl

{

class Demo

{
public int a = 1;
public const double ¢ = 1.66:
static string s = "Demo";
double y;

public double Gety() // MeToA NoNydvyeHws nons y

{
}

public void Sety( double y_ ) // Metonl YCTaHOBKM nons y

{
}

public static string Gets() // MeToA nony4vyeHus nons s

{
}

return y;

y=y_

return s;

}

class Classl
{ static void Main()
{
Demo x = new Demo();
x.Sety(0.12); // BbI30B METOAA YCTAHOBKW NMONf y
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Console.WriteLine( x.Gety() ): // BbI30B METOfa NOAYYEHUA nona y
Console.WriteLine( Demo.Gets() ); // Bw30B MeTOpa nonydYeHwWs nons s
/! Console.WriteLine( Gets() ): // npu BbLI30BE U3 Ap. METOAd 3TOro o0beKTa

}

Kak BuauTe, MeTOAbl KJIacCa UMEIOT HENOCPEACTBEHHBIN NOCTYN K €ro 3aKpbIThIM
noJsisM. Meroa, onucaHHbli co crieungukaTopoMm static, omxeHn obpamaTbCcs TOMBKO
K CTaTHMYECKUM TIoJsAM Kiacca. O6paTuTe BHMMAHKE HA TO, YTO CMAMUYECKUL Memoo
BbL3LIBACTNCS Yepe3 UMSL KAACCa, a 0ObiuHbll — uepe3 UMS IK3eMNIAPA.

NPUMEYAHME

I[Ipu BBI30BEe METOA M3 APYTOrO METO/A TOTO JKe KJIacca MMsI KJIacca,/3K3eMILIsipa MOXKHO
HE YKa3bIBaTh.

MapameTpsbl MeTOAOB

PaccMoTpuM Oosee noapoOHO, KakuM 00pa3oM MeTox oOMeHuBaeTca uHgpopManuei
C BBI3BaBIIMM €ro KoxoM. IIpu BbI30Be METOZA BBHINOJMHSIOTCS CAeNyION{He JeUCTBUS:

1. BbIMUCIASAIOTCS BhIPRXXEHHUs, CTOSANINE HAa MECTe apryMeHTOB.
2. Buigensiercs naMsATh IO/ MapaMeTPbl METOA B COOTBETCTBHM C UX THUIIOM.

3. KaxaoMy U3 napaMeTpoB COIOCTABJSIETCSI COOTBETCTBYIOINUI apryMeHT (apryMeH-
TBI KaK Obl HAKJIQBIBAIOTCS HA MapaMeTphl U 3aMeIaloT UX).

4. BrimonHsercsa Teao METO/A.

5. Ecnu Merton Bo3BpamaeT 3HaUY€HUE, OHO NEPENaeTCsl B TOUKY BbI30BA; €CJIU METOJ
MIMeeT THUII VOid, yIipaBjeHHe NepeJjaeTcsl Ha onepaTop, CAeAYIOMHU 110C/Ie BhI30Ba.

IIpu 3TOM IPOBEPSETCS] COOTBETCTBHE TUIIOB APTYMEHTOB ¥ NapaMeTPOB M NIPU HeoO-
XO[IMMOCTH BBITIOJIHSIETCS UX Npeobpa3oBanue. [Ipu HECOOTBETCTBUM THIIOB BBIIAETCS
AMarHocTudeckoe coobimenue. JIMCTHHT 5.3 WITIOCTPUPYET 3TOT MPOIIECC.

JNucTunr 5.3, Mepepaya napameTpos MeTOAY
using System; .

namespace ConsoleApplicationl

{ class Classl

{

static int Max(int a. int b) // Meto4 BbiGOPA MAKCUMANLHOTO 3HAYEHWSA

if (a>b) return a;
else return b:

}

static void Main()

{
inta=2,b=4:
int x = Max( a. b ): // Bn30B MeTOma Max
Console.WriteLine( x ); // pesynbTaT: 4

npogonxenve 5
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Nuetunr 5.3 (npogonxerne)

short t1 = 3, t2 = 4;
int y = Max( tl1, t2 ); // 8bi308 MeTOfa Max
Console.WriteLine( y ); // pesyneTat: 4

int z=Max(a+tl, t1/2*b): // sn3os metofa Max
Console.WriteLine( z ): // peaynbTat: 5

}

B kyacce omucad Metoa Max, KOTOpblil BeIOMpaer HaubosIbliee U3 JBYX NepedaHHBIX
emy 3HaveHuit. [TapameTphl onucaHsl Kak a ¥ b, B MeToze Main BBINOJHSIOTCS TPH BhHI-
3oBa Max. B pesysnbrare nepBoro BbI30Ba MeTOAy Max ImepefaloTcs Ba apryMeHTa TOTO
’Ke TUIA, YTO U NTapaMeTphl, BO BTOPOM BhI30BE€ — apryMeHThl COBMECTUMOTO THIIa,
B TPETbEM — BhIPa’KEHHSL.

BHUMAHME
InaBnoe Tpe6oBaHMe NpH Nepefaye NapaMeTpPOB COCTOMT B TOM, YTO apTyMEHTHI IIpH
BhI30BE METO/A JOJI)KHBI 3aMMUCHIBATLCS B TOM XK€ NMOPA/Ke, YTO U NapaMeTpsl B 3aro-
JoBKe MeToza. [IpaBusa COOTBETCTBUSA TUIIOB apryMEHTOB ¥ NMapaMeTPOB OTIUCaHk! B
ClIeAYIOIUX pa3jiesax.

KoJsyecTBO apryMeHTOB KOKHO COOTBETCTBOBATh KOJIMYECTBY NnapaMeTpoB. Ha ume-
Ha HUK3aKMX OrpaHMYeHH# He HAKJIAZbIBAETCS: MMEHA apIryMEHTOB MOIYT KaK COBIa-
IaTh, TaK M He COBNaJaTh C MMEHaMU NapaMeTpPOB.

Cymecmym'r ABa crniocoba Iepeaayy rnapaMeTpoB: o IHAYCHHIO U IO CCHLIKE.

IIpu nepedave no anavenur0 MeToA NOJyvaeT KOMMHM 3HaYeHU)t apryMeHToB, 1 onepa-
TOpbl MeToAa paboTaloT ¢ 3TMMHU KotusiMu. JlocTyrna K MCXOAHBIM 3HAYEHUsIM apry-
MEHTOB Y METOJa HET, a CJIe0BATe/IbHO, HeT ¥ BO3MOXHOCTH UX U3MEHHTD.

ITpu nepedaue no ccourxe (no adpecy) METOM MOJy4YaeT KOMUM aZPecoB apryMeHToB, OH
OCYLLeCTB/ISIET HOCTYM K sAyelKaM NaMsiTH 10 3TUM aJpecaM U MOXeT U3MEHNTh UC-
XO/iHble 3HAUEHUs apryMeHToB, MOAMGUIUPYS MapaMeTpsl.

B C# nast oOMeHa faHHBIMU MeXAY BhisbiBaiollel 1 soiabiBaeMolt GyHKUMAMM Hpesy-
CMOTPEHO YeTbipe TUTA MapaMeTpos:

Q rnapaMeTpbi-3HaYeHUs];

0O mnapaMeTphI-CCBIIKM — OIMUCHIBAIOTCS C IMOMOLIBIO KJIOYeBOro cjosa ref;

O BBIXOZHBIE NTapaMeTPhl — OMHUCHIBAIOTCS C IIOMOIIBIO KJIIOYEBOTO CJI0Ba out;
Q napaMeTphI-MacCHBBI — ONMMCBHIBAIOTCS C MOMOLIBIO KJIIOYEBOI'O CJI0BA params.

KiioueBoe €JI0BO NpeAlIeCTBYET ONMCAHKIO THIA napaMeTpa. Eciiu oHO omylieHo, na-
paMeTp CYHMTaeTcsl MmapameTpoM-3HayeHUeM. IlapaMeTp-MacCUB MOXeT OBITh TOJIBKO
OAMH ¥ AOJDKEH paclo/iaraThCs MOCJAeIHUM B CIIUCKE, HAIPUMED:

public int Calculate( int a, ref int b, out int c, params int[] d ) ..
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O napamerpax-MaccuBax Mbl 6yZeM rOBOPHTD IO3Xe, B r1aBe 7 (cM. ¢. 154), a ceituac
PacCMOTPHMM OCTaJIbHblE THIIbI TaPaMETPOB.

NapameTpbi-3Ha4YEHNNR

Ilapamemp-3nauenue ONMUCHLIBAaETCS B 3ar0JIOBKE METOMa CeAYIOIMM o6pasoMm:
TAN UMA

Hpmuep 3aroJIoBKa ME€Tola, UMEIOIEro OJ1H napaMeTp-3Ha4eHHE 11€JIOr0 THUIIA:
void P( int x )

ViMa mapaMerpa mMoxkeT 6BITh TIpoM3BOJbHEIM. [lapaMeTp x npeactaBasieT coboii Jio-
KJIbHYI0 TIepEMEHHYI0, KOTOpas [0Jy4aeT CBOe 3HaYeHUe U3 BbI3bIBalOIIeH QyHKINH
IIpM BhI30Be MeToza. B MeTo/ nepesaeTcsi KOMUs 3HaA4YeHUsI apryMeHTa.

MexaHu3M nepeiauM CIeAYIOMUI: U3 STYEHKHU TaMSTH, B KOTOPOH XPaHUTCS NepeMeH-
Hasl, mepeiaBaeMasi B MeTo/l, bepeTcs ee 3Ha4eHHe ¥ KOMMPYETCA B CIIELUAIBHYIO 00-
JIaCTh MaMATH — 06JIaCTb NTapaMeTpoB. MeTto paboTaeT ¢ 3TOi KONUeEH, Cle10BaTe b-
HO, IOCTYIa K siyelike, Ile XpaHUTCS caMa NepeMeHHas, He uMeeT. Ilo 3aBepuienun
paboThl MeTozia 06s1acTh MapaMeTpoB ocBoboxaaercs. TakuM obpa3om, A1s napamer-
POB-3HaYEHUI UCIIOJIB3YETCS, KaK Bhl JOTaflaJIMCh, nepedaua no 3xawenuro. SICHo, 4To
3TOT cnocob rOAUTCS TOJBKO /ISl BEJIMYHH, KOTOPhIE He JOJIKHBI U3BMEHUTHCS MOCTIe
BBIITOJTHEHUSI METO/A, TO €CTh /LISl €r0 UCXOAHBIX JaHHKIX,

IIpy BEI30Be MeToJa Ha MeCTe I1apaMeTpa, llepeaaBaeMoro 10 3Ha4eHHIO, MOXKET HaXo-
AWTHCA BbIPa)KEHME, a TaKKe, KOHEYHO, ero YacTHhIE CIyyau — IepeMeHHasi WIH KOH-
cranTa. JIOJDKHO CyIIECTBOBaTh HESIBHOe NMpeoOpa3oBaHyie THIIA BLIPAKEHHUS K THUILY
napamerpal.

HanpuMep, nycTb B BhidniBaomeit GpyHKIMM ONMUCAHB HIepeMeHHbIE X UM O BbI30Ba
METO/a NPUCBOEHB! 3HAYEH U

int x=1;
sbyte ¢ = 1;
ushort y = 1;

Torza cieaylolmue BbI30BBI METOAA P, 3aro/i0BOK KOTOporo Obla onucaH paHee, 6yayT
CHHTAKCHUECKH NPaBUILHLIMU:

P( x ) P(¢c): P(Cy ) P( 200 ): PO x/7 4+1):

MapameTpbl-CCbINIKKN

Bo MHOrHX MeTonax BCe BEIMYUHBI, KOTOPbIe METOZ AOJIKEH MOJIYYHTh B Ka4eCTBE UC-
XOIHBIX JaHHBIX, OITUCBIBAIOTCS B CMMCKE N1apaMeTPOB, a BeJIMYMHA, KOTOPYIO BhIYMC-
JISIeT METOJ KaK pe3yJIbTaT CBoei paboThl, BO3BPAILAETCS B BbI3bIBAIOLIMI KO C IIOMO-
IbIo onepatopa return. OueBUAHO, YTO €CJIM METOA JO/IKEH BO3BpauiaTh 6osiee 0AHOM
BeJIMYMHAI, TaKO# criocob He roauTtcs. Eue ogHa nmpobiieMa BO3HUKAET, €C/IH B METOZE

' O HesBHBIX Mpeo6pa3soBaHMAX PACCKA3bIBATOCh B pasaene <«Ilpeo6pasoBaHHs BCTPOEHHBIX
apudMeTHYECKUX TUIIOB-3HaYeHuit» (cM. c. 45).
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TpeOyeTcst U3MEHMTh 3HaYeHHEe KaKUX-JHO0 mepeqaBaeMbIX B HErO BeJUUYUH. B atux
CJIy4asiX UCHOJb3YIOTCS Napamempwi-CCoUIKU.

IIpn3HakoM mapaMeTpa-CChUIKH SBJSIETCS KIIOYEBOe CJIOBO ref mepen onmucaHUeM ma-
paMmeTpa:

ref Tun umMa
ITpumep 3arosoBKa MeTO/a, UMEIOIIErO OJIMH NapaMeTP-CChUIKY 1LeJIOTO THIA:
void P( ref int x )

I[Ipu BBI30Be MeTOZA B 00JIACTh NAPAMETPOB KOMMUPYETCS He 3HAYEHHNE APTYMEHTa, a €ro
ajipec, ¥ METOA 4epe3 HEro MMeeT JOCTYI K siueiike, B KOTOPOH XPaHWTCS apTryMEHT.
TakuM 06pa3oM, MapaMeTphI-CChLIKH NEPEAaloTcs no adpecy (4auie ynorpebsiercs
TEDMHH <Ilepefaya Mo CChUIKe» ). Metox paboTaeT HENMOCPEACTBEHHO C I€pEMEH-
HOM U3 BhI3bIBaolell (pyHKLMH U, CJIe0BATEIbHO, MOXET ee U3MEHHUTD, II03TOMY €CJIU
B MeTOJle TpeOyeTCss M3MEHUTh 3HAYEHHUsI MMapaMeTPOB, OHH JOJIKHBI IepeaaBaThCs
TOJIBKO IO CCBUIKE.

BHUMAHUE
IIpu BbI30BE METOZIA HA MECTE ITapaMeTPa-CChIJIKH MOXKET HaXOAMThCS TOJIBKO CChLIKA Ha
WHUIMAUTU3UPOBAHHYIO TIEpEMEHHYIO TOYHO TOrO e Tuma. Ilepen MMeHeM mapameTrpa
YKa3bIBaeTCs KJIo4YeBoe cJioBo ref,

I/ICXOI[HI)IC AdaHHbIE NIEPEAABATDb B METO/I ITO CCBLJIKE HE PEKOMEHAIYETCS, 4YTOOBI MCKJIIO-
YHUTb BO3MOXHOCTbh UX HENIPEAHAMEPEHHOTO U3MEHEHH .

IIponsutiocTpupyeM nepeady napaMeTpoB-3HAYEHWH M [1apaMEeTPOB-CChUIOK Ha NpHU-
Mepe (JIMCTHHT 5.4).

JineTuir 5.4. MNapamMeTpbl-3HaYEHUA U NAapaMeTPbi-CCbiIKK

using System:
namespace ConsoleApplicationl
{ class Classl

{

static void P( int a, ref int b )
{
a=44; b =33
Console.WriteLine( "sHyTpu metopa {0} {1}". a. b );
}
static void Main()
{
inta=2 b-=4
Console.Writeline( "po BbI30Ba {0} {1}". a. b );
P( a, refb);
Console.WriteLine( "nocne sw3osa {0} {1}". a, b ):
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PeaysbraThl paboThl 3TOI IPOrpPaMMBL

RO BbI30BA 2 4
BHYTpU MeTtopa 44 33
nocne sbi3osa 2 33

Kak BuzuTe, 3HaueHHe NepeMeHHOoM a B QYHKIMHU Main He K3MEHUJIOCH, TIOCKOJIBKY Tie-
peMeHHasl TiepeaBajiach 10 3HAYEHHUIO, a 3HAYEHUEe NIEPEMEHHOU b M3MEHUJIOCH TIOTO-
My, UTO OHa ObLyIa ImepeaHa 10 CChLIKE.

Heckosibko MHast KAPTUHA MTOJYYHUTCS], €CJIH NepeIaBaTh B METO/ HE BEJIMYMHBI 3HAYH-
MBIX THIIOB, a IK3EMNAAPbLL KAACCO8, TO €CTb BEJWYMHBI CChUIOYHBIX TUNOB. Kak BhI
NIOMHMTE, IIepeMEHHas1-00bEeKT Ha CaMOM Jiejie XPaHUT CChUIKY Ha JaHHbIE, PacIoJjio-
JKEHHbIE B AMHAMMYECKOM NMaMSTH, ¥ UMEHHO 3Ta CChUIKA TepeaaeTcss B MeToJ J1bo
1o azpecy, J160 Mo 3HaueHnI0. B 060HX CIIyyasx METOA MOJIy4aeT B CBOE PacIopsixe-
HUe (aKTHYEeCKUH afipec JaHHBIX U, CJIEJOBAaTENbHO, MOXKET UX U3MEHHUTD.

COBET
ﬂJIS[ ITPOCTOTHI MOXXHO CYHTATD, YTO 06BEKTHI BCeraa nepeaarTcAa 110 CCbLIKE.

Pasnuna Mexy nepenadeil 00beKTOB 110 3HAYEHHIO U M0 CCHIJIKE COCTOUT B TOM, YTO
B IIOCJIETHEM CJIyYa€ MOXXKHO M3MEHHUTb CaMy CCBUIKY, TO €CTh IIOCJIE€ BRI30BAa METO/A
OHa MOJXKET YKa3bIBaThb Ha APYTrOi OOBEKT.

BbixoaHbie napameTpsl

JIOBOJIBHO 4aCTO BO3HHMKAeT HeOOXOAHMOCTb B METOMAaX, KOTOphbie (OPMHUDPYIOT He-
CKOJIBKO BEJIMYMH, HAIIPUMED, €CJIH B METOZIE CO3RAIOTCS OOBEKTHl MM WHUIIUATU3H-
PYIOTCSI pecypchl. B 3TOM cily4yae cTaHOBHTCS HEYAOOHBIM OrpaHMYEHHEe NTapaMeTPOB-
CCBUIOK: HeOOXOAUMOCTH IPUCBAaNBaHUA 3HAYEHUS apTYMEHTY ZI0 BBI30Ba METOAA. ITO
orpaHu4YeHue cHuMaet crieradukatop out. Ilapamerpy, uMelomemMy 3ToT cenudHKa-
TOP, AOJKHO ObITH 00653aTEIPHO NMPHCBOEHO 3HAYEHHE BHYTPH METOZAA, KOMITHJISATOP
3a 3TUM CJIeIUT. 3aTO B BBI3BIBAIOLEM KOZI€é MOXXHO OTPAaHUYMThCS OIMHCAHUEM Iepe-
MEHHOM 6e3 MHMIMAIN3alIUH.

N3meHuM omucaHue BTOPOro IapaMeTpa B JUCTHUHTe 5.4 Tak, YTOObI OH CTaJ 6biX00-
HoM (JIMCTHHT 5.5).

JinctuHr 5.5. BuixoaHuie napaMeTpbi

using System:
namespace ConsoleApplicationl
{ class Classl

{

static void P( int a, out int b )
{
a=44; b= 33;
Console.WriteLine( "sHyTpu metopa {0} {1}", a. b ):
static void Main()
{ npogonxexune 9
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Nuectunr 8.8 (npogonxeHus)

int a =2, b;
P( a, out b );
Console.WriteLine( "nocne sw3osa {0} {1}", a, b ):

}

IIpu BrI30BEe MeToZa Mepejl COOTBETCTBYIOUIUM NTapaMeTPOM TOXKe YKa3bIBaeTCs KJIIO-
YyeBoe CJIOBO out.

COBET
B cnucke napaMeTpoB 3allMChiBaliTe CHayasla BCe BXOAHBbIE NapaMeTphl, 3aTeM — BCe
CCBIJIKM ¥ BBIXOHBIE NapaMeTphl. [laBaiiTe mapamMeTpam ¥iMeHa, 110 KOTOPBIM MOXHO MO-
JIy4UTb MpeAcTaBjeHHe 06 UX HasHAYeHHH.

Knioyesoe cnoso this

Kaxxanrit 06beKT COEpXKUT CBOI 3K3eMILIAP MoJieit kaacca. MeToasl HaxoAaTCs B Na-
MSITH B €IMHCTBEHHOM 3K3€MILISPE H HMCIOJIB3YIOTCA BCEMU OOBEKTAaMH COBMECTHO,
MO3TOMY HeoOXOXUMO 00ecreynTh paboTy METOOB HECTATUYECKHMX IK3EMILIAPOB C IO~
JISIMM MMEHHO Toro o0beKTa, /IS KOTOPOro OHu OhUTM BhI3BaHbL [l1st aToro B Jo6oit
HEeCTaTHYECKUH METO/ aBTOMATHYECKY NepeJaeTcs CKPRIThIil napaMerTp this, B KOTOpOM
XPaHUTCS CChLJIKA HA BhI3BABIIMI QYHKIUUIO SK3EMILIAP.

B siBHOM Buzae mapamertp this mpuMeHsieTcs At TOro, YToObl BO3BPaTUTh U3 METOZA
CCRUIKY Ha BbI3BABIIMI OOBEKT, a Takxke AIA MAEHTHGHKALMH MO B CAy4ae, €CaH
ero MMs COBIaJiaeT C KMeHeM IlapaMeTpa MEeToAa, HallpuMep:

class Demo

{
double y:
public Demo T() // MeToa BO3BPAWAET CCHINKY Ha 3K3eMrnsp

return this;
}
public void Sety( double y )

this.y = y; // MOAK y NPUCBAUBAETCA 3HAYeHWe napameTpa y

KOHCTpPYKTOPbI

Koncmpyxmop npeaHassaueH Ans MHMIManu3auuu obbexkra. OH BHI3BIBAETCS aBTO-
MaTHYeCKH NPH CO3AaHHMH O0BEKTa Kjacca ¢ MoMoLIbio omepauuy new. FIMs koHCT-
PYKTOpa COBIaiaeT ¢ MMeHeM K/acca. Huxe mepeyncsieHs cBOUCTBA KOHCTPYKTOPOB:

Q KoHCTpyKTOp He 803s8paujaem 3navenue, naxe tuna void.
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Q Kiacc MOXeT HMETb HECKOADKO KOHCMPYKMOPOos C Pa3HbIMY NlapaMeTpaMy s pas-
HBIX BU/JI0B HHUIIMAIH3ALUH.

Q Ecau mporpaMMHCT He yKa3aJ HM OZHOTO KOHCTPYKTOpa WJIM Kakue-TO I0JsI He
ObLIM HHMIIMAIU3HPOBAHEI, TI0JIAM 3HAYMMbIX TUIIOB NMPUCBAMBAETCS HYJIb, TTOJISAM
CCBhUIOYHABIX TUIIOB — 3HaueHue null.

Q KoHcTpyKTOp, BrI3bIBaeMbiii Oe3 apaMeTpOB, Ha3hIBAETCS KOHCMPYKMOPOM NO
yMonyanuio,

Jlo cux mop MbI 3aJaBaJid HayaJbHble 3HAYEHHUs HOJIei Kylacca NPU OMMCAaHUK KJacca
(cM., HanpuMep, TMCTHHT 5.1). 3To ya06HO B TOM Ciyyae, KOTAA A/ BCEX IK3EMILISIPOB
KJIacca HayaJIbHbI€ 3HAYE€HUsI HEKOTOPOTO MOJi OAMHAKOBbL Eciy ke npu cospanuu
00bexTOB TPeOYeTCs IPUCBANBaTD MOJII0 Pa3HbIe 3HAUEHHUS], 3TO CJIEAYET AEIATh B KOH-
cTpyktope. B mucTunre 5.6 B kiacc Demo A06aBjieH KOHCTPYKTOP, a MOJISI CHAEJIaHBI
3aKpBITHIMHM (HEHYXKHbIe B JAHHRIH MOMEHT 3JIeMeHThH! onyineHH). B mporpamme cos-
AalTcs ABa 00beKTa C pa3IMYHBIMU 3HAYEHUSIMHU TTOJIEH.

JiucTurr 5.8. Knacc ¢ KOHCTPYKTOPOM

using System;
namespace ConsoleApplicationl

{

class Demo

{

public Demo( int a, double y ) // KOHCTPYKTOpP C napameTpamu

{

this.a = a;
this.y = y;
}

public double Gety() // METOR NONYYEHWA nona y

{
)

int a;
double y;

return y:

}

class Classl
{ static vold Main()

{

Demo a = new Demo( 300, 0.002 ); // Bb30B KOHCTPYKTOPA
Console.WriteLine( a.Gety() ); // peaynbtat: 0,002
Demo b = new Demo( 1, 5.71 ); // BbI30B KOHCTPYKTOpA

Console.WriteLine( b.Gety() ): // peaynbTat: 5,71
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Yacrto 6b1BaeT yA06HO 3a/aTh B KJACCe HECKOAbKO KOHCMPYKMOpos, YToOkl obec-
IEYHUTh BO3MOXHOCTh MHUIMAJM3alUK 06BEKTOB pa3HbIMH criocobamu. Crexyio-
M TIPUMEDP HECKOJIBKO <«IPHUTSHYT 32 yLIM», HO TEM HE MeHee WUTIOCTPUPYET 3TOT
TE3UC:

class Demo
{
public Demo( int a ) // KOHCTpyKTOp 1
{
this.a = a;
this.y = 0.002;
}
public Demo( double y ) // KOHCTPYKTOp 2
{
this.a = 1;
this.y = y:
}
}
Demo x = new Demo( 300 ): // BbI30B KOHCTPYKTOpa 1
Demo y = new Demo( 5.71 ); // BbHI30B KOHCTpPYKTOpa 2

Bce KOHCTPYKTOPH XO/DKHBI MMETHh Pa3Hble CUTHATYPHL

Eciu oaMH M3 KOHCTPYKTOPOB BBINOJIHAET Kakue-aubo meficTBUS, a APYroil A0KeH
[eaTh TO Xe caMoe ILTIOC ellie YTO-HUOY b, yI00HO 8b136amb nepavili KOHCMPYKMOP U3
6mopozo. [I1s1 3TOr0 UCTIOJB3YETCS YK€ U3BECTHOE BaM KJIIOYEBOEe CJIOBO this B Apy-
rOM KOHTEKCTe, HallpMMep:

class Demo
{
public Demo( int a ) // KOHCTpyKTOp 1
{
this.a = a:

public Demo( int a, double y ) : this( a ) // BbH30B KOHCTpyKTOpa 1

{
}

this.y = y:

}

KOHCprKIIHﬂ, HaXxogdauasca 1nocje ABOE€TOYNSA, HA3BIBAECTCA UHUYUAAIUIAMODOM,
TO €CTh TEM KOIOM, KOTOprﬁ HCHIOJHACTCSA A0 HadaJjia BBIIIOJIHEHUS TeE€JIa KOHCT-

PYKTOpa.
Kak Bl momuuTe, Bce xiacch B C# mMeror obmero nmpeaka — xiacc object. Koner-

pyKTOp JMI060ro Kjaacca, eCiM He yKa3aH WHUIIMAJIU3aTOpP, aBTOMAaTHYECKY BBHI3bIBAET
KOHCTPYKTOD CBOEro mpeiiKka. ITO MOXHO cZeJaTh U SBHBIM 00pa3oM C IIOMOIIBIO
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KJIIOYEBOTO C0Ba base, 0603Havaouero KOHCTpyKkrop 6asoBoro kiacca. Takum obpa-
30M, NEPBbIii KOHCTPYKTOP M3 MpeAblAyIIero MpUMepa MOXKHO 3allHCaTh U TaK:

public Demo( int a ) : base() // KOHCTpyKTOp 1
{
this.a = a:
}
NPUMEYAHMUE

KoHcTpykTop 6a30BOro Kjacca BHI3BBIBAETCS SIBHBIM 00pa3oM B TeX CJIydYasiX, KOTZa eMy
TpebyeTcsi nepeAarh MapaMeTphl.

Jlo cux nop peyb 1ua 06 «0OBMHBIX> KOHCTPYKTOPAX, WM KOHCMPYKMOPAX 3K3emn-
asapa. CymecTByeT BTOPOH THII KOHCTPYKTOPOB — Cmamuueckue KOHCMPYKmMopbi, WA
KoHcmpyxmopwl knacca. KOHCTPYKTOP 9K3eMILIsIpa MHUIIMAIU3UPYET JaHHbIE IK3EeMII-
JIIpa, KOHCTPYKTOP KJIacca — JaHHbIe KJIacca.

Cratnyeckuii KOHCTPYKTOpP He HMeeT apaMeTPOB, €ro HeJb3sl BBI3BATh SIBHBIM 00-
pasom. CucrteMa cama ompezieisieT MOMEHT, B KOTOPBI TpebyeTcsi ero BBHIIOJHHTb.
T'apaHTUPYETCS TOJNBKO, YTO 3TO IPOUCXOAMUT A0 CO3JAHUS NEPBOrO 3K3EMIUISIpa 00b-
€KTa ¥ J0 BbI30Ba JIOOOT0 CTATUYECKOrO METOAA.

HexkoTtopbie ky1accel coaepXaT TOJbKO CTaTUYECKHE JaHHbIE, U, CIe/IOBAaTEJbHO, CO3/a-
BaTh 3K3eMILISAPHI TAKUX 0OBEKTOB He UMeeT CMbIC/Ia. UToOb! MOAYEPKHYTh 3TOT (akT,
B nepBoii Bepcun C# OnuChIBaIM IMyCTOH 3axpuimuii (private) xoncmpyxmop. I10
NIPEAOTBPAIAIO TIONMBITKU CO3/IaHHUsI SK3EMIUISIPOB KJacca. B suctunre 5.7 npuseneH
NMpUMeP KJIacca, KOTOPhIH CIYXUT AJIS rpyImupoBKH BeJUyuH. Co3/1aBaTh IK3EMILIS-
PHI 3TOTO KJacca 3allpelleHo.

JincTuur 5.7. Knacc co ctatuyeckum u 3aKpbiThiM KOHCTPYKTOpaMu (ons sepcuii Huxe 2.0)

using System;
namespace ConsoleApplicationl

{
class D
{
private D(){} // 3aKpLITHIA KOHCTPYKTOP
static D(Q) // CTaTUYECKWA KOHCTPYKTOp
a = 200:

static int a:
static double b = 0.002;
public static void Print()

{

Console . WriteLine( "a
Console.WriteLine( "b =

npononxexune
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Nuctunr 5.7 (npogonxenne)

class Class2
{ static void Main()

{
D.Print();
// Dd=newD(); // ownbKa: CO30aTb 3K3EMNAAP HEBO3MOKHO
}
}
}
NPUMEMAHUE

B knacce, cocTosiieM TOJBKO U3 CTAaTHYECKHX JIEMEHTOB (HOJIeﬁ u KOHCT&HT), OIUChI-
BaTb CTaTHYECKHH KOHCTPYKTOPD He oﬁxaarem;uo, HayaJIbHBIe 3HAYEHUSA ToJIei y1[06Hee
3a4aTh NPHU MX OITHCAHUH.

B Bepcuio 2.0 BBeieHa BO3MOXXHOCTb ONHCHIBATD CTaTMYECKHMH KJIacC, TO eCTb KJacc
¢ MoAU(UKATOPOM Static. IK3eMIISIPEI TAKOTO KJIacca CO3/IaBaTh 3aIPEHIeHO, U KPOMeE
TOTO, OT HETO 3allpelieHO HacJieioBaTh. Bce ajileMeHThl TaKOro KJ1acca JOJKHBI SIBHBIM
06pa3oM OOBABAATHCSH ¢ MOAUPUKATOPOM Static (KOHCTAHThI M BJIOKEHHBIE THIIBI
KJacCHPHULUPYIOTCA KaK CTaTHYECKHE 3JIEMEHTbl aBTOMaTH4ecku). KOHCTpyKTOp K-
3eMILIsApa Ui CTaTHYECKOro KJjacca 3aiaBaTh, €CTECTBEHHO, 3alpeliaercs.

B suctunre 5.8 IIpUBEACH NPpUMEDP CTATUYECKOTO KJlaccCa.

NucTunr 5.8. Crarnyecknia knace (HauymHas ¢ sepcun 2.0)

using System;
namespace ConsoleApplicationl

{

static class D

{
static int a = 200;

static double b = 0.002;

public static void Print ()
{

Console.WriteLine( "a = "

+a);
Console.WriteLine( "b =" +b )

}

class Classl
{ static void Main()

{
}

D.Print();
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B kauecTBe «CKBO3HOTO» IIpUMepa, Ha KOTOPOM GyzeT JeMOHCTpHpOBaThes pabora
C Pa3JMYHBIMH 3JIEMEHTaMM KJIacca, CO3JaZuM KJacC, MOAEJHPYIOIHHA EePCOHAX
KoMIbioTepHO# urpsl. s aToro Tpebyercs 3aaarth ero cBoiicTBa (HanmpuMep, KOu-
4YeCTBO HIyMajblieB, CHJIY WM HajlMyue rpaHaToMeTa) H noseieHue. EcrecTBenHo,
npuMep (JIMCTUHT 5.9) SIBJIsSETCS CXEMaTHYHBIM, IOCKOJbKY IPUBOAMTCA JIMIIb JJIS
J€EMOHCTpAlLlUM CHUHTAKCHCA.

Nuctunr 5.9. Knacc Monster

using System;
namespace ConsoleApplicationl

{
class Monster
{
public Monster()
{
this.name = "Noname";
this.health = 100;
this.ammo = 100;
}
public Monster( string name ) : this()
{
this.name = name;
}
public Monster( int health, int ammo, string name )
{
this.name = name;
this.health = health;
this.ammo = ammo;

}

public string GetName()
{

}

public int GetHealth()
{

}

public int GetAmmo()
{

}

public void Passport()

return name:

return health;

return ammo;

npogonxerne &
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Jinctuur 5.9 (npogonxexue)

{
Console.WriteLine( "Monster {0} \t health = {1} ammo = {2}",
name, health, ammo ):
}
string name; // 3aKpuTHie nons
int health, ammo;
}
class Classl
{
static void Main()
{
Monster X = new Monster();
X.Passport():
Monster Vasia = new Monster( "Vasia" );
Vasia.Passport():
Monster Masha = new Monster( 200, 200, "Masha” ):
Masha.Passport();
}
}

}

PesysbTaT paboTHI MPOrPaMMBI:

100 ammo = 100
100 ammo = 100
200 ammo = 200

B kiacce Tpu 3akphIThIX 1oJist (name, health u ammo), yetTbipe MeToza (GetName, GetHealth,
GetAmmo u Passport) ¥ TP¥ KOHCTPYKTOPA, TO3BOJISIIOIME 3a/1aTh NPU CO3jaHNH 00 BbeK-
Ta HY OAHOrO, OAUH WJIM TPHU IlapaMeTpa.

Monster Noname health
Monster Vasia health
Monster Masha health

CBoncrea

Ceoiicmea cyXaT JJ1s1 OPraHM3allMy AOCTYyIa K NoJsiM KJacca. Kak npaBuio, CBOHCT-
BO CBSI3aHO C 3aKPBITHIM IIOJIEM KJIacca U OTpezesieT METOAbI €0 MOJyYeHHUs U yCTa-
HOBKH. CHHTaKCHC CBOMCTBa: ‘

[ arpubyrtbl ] [ cneunduxatopsi ] TUn UMA_CBOWCTBA

{
[ get kon_goctyna ]
[ set kop_gmoctyna ]

}

3HayeHus cnelMPUKATOPOB I CBOMCTB M METOJIOB aHAJIOTMYHBI. Yalne Bcero cBoi-
cTBa 0OBSIBISIIOTCS KaK OTKPBIThIE (CO creludukaTopoM public), MOCKONBKY OHHU BXO-
AAT B uHTepdeiic obbeKTa.
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Koo docmyna npencrasnser co6oit 6JI0KM OIEpaTopoB, KOTOPbIE BBINOJIHSAIOTCS TPH
noxyuyeHuu (get) wim ycraHoBke (set) cBoiictBa. MoxeT OTCYTCTBOBAaTh JHOO 4acTh
get, subo set, HO He 006e OJAHOBPEMEHHO.

Ecau oTCyTCTBYeT 4acTh Set, CBOMCTBO AOCTYIHO TOJBKO Ajs yrenus: (read-only),
€cJIM OTCYTCTBYET 4acTh get, CBOMCTBO JOCTYIIHO TOJBKO AJsA 3anucu (write-only).

B Bepcun C# 2.0 BBesieHa ynoOHast BOBMOXKHOCTD 33J1aBaTh pPa3Hble YPOBHH JOCTYTIA
st yacteit get u set. Hampumep, Bo MHOIMX Kjlaccax BO3HMKAeT norpebHOCTH obecre-
YUTh HEOTPAaHWYEHHBIH JOCTYN JAJISI YTEHUS U OTPAHMYEHHBIH — /151 3aIUCH.

CrneunduxaTopsl OCTYIA [IJISI OTAETHHOM YaCTH JOJDKHBI 33aBaTh MO0 Takou ke, MO0
6oJiee OrpaHUYEHHBIN OCTYII, YeM crelguKaTop AOCTYTA AJIs1 CBOMCTBA B 1eioM. Ha-
IPUMeEP, €CJIM CBOMCTBO OMUCAHO KAK public, ero YacTH MOTYT UMETh Jioboii criermduka-
TOp AOCTYTIa, a €CJIM CBOMCTBO MMeeT JoCTyT protected internal, ero yacTi MoryT oOBsIB-
JIIThCA Kak internal, protected wmm private. Currakcuc cBoictBa B Bepcuu 2.0 uMeeT BUJ

[ arpubyret 1 [ cneyudpuxatopsl ] Tun MMs_CBOKCTBA

{
[ [ atpubytst ] [ cneunpuxartopst ] get koa_poctyna ]
[ [ arpubyrer ] [ cneundukatopsl ] set kop_poctyna ]

IlpuMep onucaHusI CBOUCTB:

public class Button: Control

{

private string caption; // 3aKpeiTOe nofe, C KOTOpbIM CBA33HO CBOWCTBO
public string Caption { // CBOWCTBO
get { // cnocob nony4yeHus CBOWCTBA
return caption:
}
set { // cnocob yCTaHOBKM CBOWCTBA
if (caption != value) {
caption = value;
}
}
}
}
NPUMEYAHUE

JBoeToune mexnay umeramu Button u Control B saronoske kiacca Button o3navaer, yto
Kyacc Button ssasercs mpouaBoansM oT Kiacca Control.

Mertoa 3anucu 0OBIMHO COXEPIKUT AEHCTBHS IO IIPOBEPKE AOIYCTUMOCTH YCTAHABJIM-
BaeMOTO 3HAY€HUsI, METO/ YTEHUS MOXET COZeP)KaTh, HAIPUMED, MOLAEPKKY CYETUH-
Ka oOpallleHHit K I0JIIO0.

B nporpamMme CBOMCTBO BBITJISIIUT KaK I10JIe KJIacca, Hanpumep:

Button ok = new Button();
ok.Caption = "0K"; // BbI3bIBAGTCA METOf] YCTaHOBKM CBOWCTBA
string s = ok.Caption; // BbI3bIBAETCH METO[ MOAYYEHUA CBOWCTBA
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IIpyu obpauieHnH K CBOMCTBY aBTOMaTHYECKH BbI3bIBAIOTCA YKa3aHHbIE B HEM METOZRI
YTEHHSI ¥ YCTAHOBKH.

CHHTaKCHYECKH YTEeHHE M 3aIMCh CBOMCTBA BHIIVIAAAT NMOYTH Kak MeToanl. Metox get
HOJDKEH coziepKaTh onepaTop return, Bo3Bpallaloliuii BEIpakeH e, /151 TUIIa KOTOPO-
ro JO0JKHO CyIeCTBOBaTb HesiBHOe npeobpa3oBaHMe K THUIy cBoicTBa. B Mertoze set
HCMOJIb3YETCH MapaMeTp CO CTaHAAPTHHIM MMEHEM value, KOTOpblif COAEPKMT ycTa-
HaBJIMBaeMoe 3HaueHHe.

Boobiite ropopst, CBOMCTBO MOXET M He CBA3KBATbCs C nojieM. DaKTHYECKH, OHO OMH-
CblBaeT OAMH WJIM JIBa METO/1a, KOTOPhi€ OCYIIECTBJISAIOT HEKOTOpble AeHCTBUS Hax
NAHHBIMHM TOTO X€ THUIIA, YTO M CBOMCTBO. B OT/IMYMe OT OTKPLITHIX 1OJIEH, ceolicmea
obecneyusaiom pasdenenue Mexcoy BHYMpeHnuM cocmosHuem obvexma u ezo unmep-
eticom v, TaKkuM 06pa3oM, YIIPOILAIOT BHECEHHE U3AMEHEHHH B KJacc.

C nomouibio CBOMCTB MOXHO OTJIOXHTb HHHIIMAJIM3ALMIO HOJIS 0 TOTO MOMEHTa, KO-
raa oHo hakTHYEeCKH NOTpebyeTcsl, HanpuMmep:

class A
{
private static ComplexObject x: // 3aKkpuiToe none
public static ComplexObject X // CBOWCTBO
{
get
{
if (x == null) {
x = new ComplexObject(): // co3panue obvexkTta npu 1-u obpawexuy
}
return x;

}

JlobaBuM B Kj1acc Monster, ONMCaHHBIN B IMCTUHTE 5.9, CBOMCTBA, N03BoJIA0IME Pabo-
TaTb C 3aKPLITBIMU MOJSAMH 3TOro Kiaacca. CBoiicTBo Name cziesaeM ZOCTYIIHBIM TOJIBKO
JUISL YTEHUS, TIOCKOJIbKY UMS 00BEKTA 3a/1aeTCs B KOHCTPYKTOPE M €r0 H3MEHEHUe He
NpeAycMOTpPeHO!, B CBOMCTBax Health u Anmo BBexeM NpOBEPKY Ha MOJIOXKHUTENBHOCTh
yCTaHaBJIMBaeMOi BeIMYMHEL. Koj Kjacca HeCKOJIBKO pa3pacTeTcsi, 3aTO YIPOCTUTCS
€ro MCIOJIb30BaHHE.

JincTurr 5.10. Knacc Monster co csoicTtesamu

using System;
namespace ConsoleApplicationl

{
class Monster \
{ public Monster()

! Boo6uie roBops, B JaHHOM CJIyuae JIOTHYHEE MCTO/Ib30BATh He CBOMCTBO, a MPOCTO NOJIE CO
crieuudukatopom readonly. CeoitcTBo TpebyeTcs A1 AEMOHCTPALIMM CHHTAKCHCA.
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this.health = 100;
this.ammo = 100;
this.name = "Noname";

}
public Monster( string name ) : this()
{
" this.name = name;
}

public Monster( int health, int ammo. string name )

this.health = health;
this.ammo = ammo;
this.name = name;

}
public int Health // csoicTBo Health csa3aHo ¢ nonem health
{
get
{
return health;
}
set
if (value > 0) health = value;
else health = 0;
}
}
public int Ammo // CBOWCTBO AmmO CBS3aHO C NOAEM ammo
{
get
{
return ammo;
} \
set
if (value > 0) ammo = value:
else ammo = 0:
}
}
public string Name // cBoicTBO Name CBA3aHO C NONEM name
{
get
{
return name;
}

) npogonxeHne
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Nuctuur 5.10 (npogonxeHne)

public void Passport()

{
Console.WriteLine("Monster {0} \t health = {1} ammo = {2}".

name, health, ammo):

}

string name; // 3aKpbiTeie nons
int health, ammo:

}

class Classl
{ static void Main()

{
Monster Masha = new Monster( 200, 200, "Masha" );:

Masha.Passport():
--Masha.Health; // wcnonb3osaHue CBOWCTB
Masha.Ammo += 100; // wcnonb30BaHue CBOKCTB
Masha.Passport();

}

Pe3ysbTaT paboThl NPOrPaMMBIL

200
300

Monster Masha health = 200 ammo
Monster Masha health = 199 ammo

PekoMmeHgauum no nporpaMmMmMpoOBaHUIO

[Ipu co3maHuu Kiacca, TO €CTh HOBOTO THIIa JaHHBIX, CJIeyeT XOpOonIo MpoAyMaTh ero
unmepqeiic — cpencTsa paboTHI C KJIACCOM, JOCTYITHBIE UCIIOIb3YIOIINM €r0 IPOrpaM-
muctaM. MaTepdeiic Xopolo cIipoeKTUPOBaHHOTO KJacca MHTYUTHUBHO SICEH, HENpo-
THUBOPEYUB U 0003puM. Kak npaBWiIo, OH He ZOJIKEeH BKJIIOYATH IOJIST JaHHBIX.

IIons npeonoumumenvnee Oenamso 3axpvimovimu (private). ITo JaeT BO3MOXHOCTH BIIO-
CJIEICTBMM U3MEHUTD PeaiM3allHIo Kiacca Oe3 M3MEeHEHM B ero uHTepdeiice, a TaKxe
peryJMpoBaTh AOCTYI K MOJISIM KJ1acca € TIOMOUIbI0 Habopa MpefoCTaBIsIEMbIX I0JIb-
30BaTe/I0 CBOMCTB M METOAOB. Ba’KHO MOMHUTH, YTO NOJS KJacca BBOASTCSA TOJIBKO
JUISE TOTO, YTOOBI pEaTM30BaTh XapaKTEPUCTHKH KJIacca, [Ipe/ICTaBJIeHHbIE B €r0 UHTEP-
(eiice ¢ MOMOIIBIO CBOHUCTB U METOLOB.

He HyxHO pacmupsats uHTepdeiic kmacca 6e3 HeoOOXOZUMOCTH, «HA BCAKHU CIIy-
yaii», MOCKOJbKY YBeJIMYE€HHE KOJIWYEeCTBA METOAOB 3aTPyJHsIET MOHMMaHUe Kjacca
nosp3osaresneM!. B waeane unmepdgbeiic donxcen Gvims nosHbIM, TO €CTD IIPENOCTABIISATD
BO3MOXXHOCTb BHINOJIHATH JIO0BIE PasyMHble NeHCTBHUSI C KJIACCOM, ¥ OXHOBPEMEHHO

! Ton nonb3oBaTenem uMeeTcss B BUAY IPOrPaMMUCT, TPHMEHSIIOMMIA KJIACC.
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MUHUMATDHO Heobx00umbim — 6e3 myOaupoBaHUSA M NepecedyeHuss BO3MOXKHOCTEH Me-
TOJ/IOB.

Meronn onpenensioT moBeAeHue kaacca. Kaxcowii memod xnacca donxcen pewamo
moavKo 00Hy 3adauy (He HaO OOBENUHSITH [BA KODOTKHX HE3aBMCHMBIX (pparMeHTa
KoJla B OIMH MeTOA). Pa3Mep MeToZ1a MOXXeT BapbUPOBAThCA B IIMPOKHUX Mpeeax, BCe
3aBUCHT OT TOTO, Kakue (YHKIUMH OH BbinoJiHseT. JKenaTenbHo, 4To6bl TEJIO MeToxa
AOMeaIoch Ha 1—2 3KpaHa: OAMHAKOBO CJIOXKHO Pa30HpaThCsA B IIPOrpaMMe, COZEp-
Xailel HECKOJbKO HeOOBATHBIX (DYHKIMM, U B POCCHINIH M3 COTEH €AMHMIL 10 He-
CKOJIbKO CTPOK KasKzasi.

Ecnu Meton peanusyeT c/IOXKHBIE IEHCTBUA, CIeLYET Pa30MTh €T0 Ha IOC/IEIOBATE b-
HOCTbD IIAroB ¥ KaKAbIi mar opOpMUTH B BHZIEe BCIIOMOrateabHoON GyHKIUU (MeToaa
co cneuudukatopoM private). Eciu HekoTOpble AeiicTBHS BCTPEYAIOTCS B KOJIE XOTSA
6B IBaXK/IbI, X TaKKe HyXHO 0(pOPMHTb B BUJle OTJENbHOM (DYHKIMIL

Co3oanue moboii ynxyuu cnedyem nauunamo ¢ ee unmepgeiica, To eCTh 3ar0JOBKa.
Heobxoaumo 4eTko mpeacTaBiasith cebe, Kakue mapaMeTpbl GYHKUMsI HOJDKHA MOJY-
4aTh U KaKue pe3yJbTaThl (JOPMUPOBaTh. BXoaHbIe napaMeTpsl OOBIYHO EPEYHCIISIOT
B HayaJjie CIMCKa NapaMeTpoB.

[IpennoyruresibHee, YTOOB! KakAast (GYHKIMS BbIYMCJISUIA POBHO OMH PE3yJIbTAT, OJIHA-
KO 3TO He BCerZa OmpaBAaHO. Ecy BeMYnHA BBIYUC/SETCS BHYTPU (DYHKLIUH H BO3-
BpaLIaeTCsl U3 Hee Yepe3 CIIUCOK [TapaMeTpoB, HeOOXOAMMO HCIIONB30BaTh IEPE COOT-
BETCTBYIOLIMM MapaMeTpoM KiiodyeBoe cjoBo out. Ecim mapameTp 3HauMMOro Tura
MOXeT U3MEHUTH CBOIO BEJIMYMHY BHYTPH (PYHKIMH, €T0 MPeABAPSIOT KIAIOYEBbIM CJIO-
BoM ref. BeJIM4uHbI CCHUIOYHOTO THIIA BCET/a MEPEAAIOTCS O aPECY H, CI€A0BATENb-
HO, MOTYT U3MEHUTDb BHYTPH (DYHKLHUH CBOE 3HAYEHHE.

Heob6x0a1Mo cTpeMHUTBCSI K MAKCMMAIBHOMY COKPAIEHHIO 001aCTH AEHCTBUS KaXI0M
MIEPEMEHHO¥, TO €CTh K PeaIU3aly NPUHLNIE UHKANCYAAYUY. ITO YNPOIAET OTIaA-
Ky [pPOrpaMMBl, IIOCKOJIBKY OTPaHHYHBAeT 00J1acTh moucka omuOku. CrenoBaTenbHo,
BEJIMYMHBI, UCHOJIb3yeMble TOJBKO B (DYHKIIMH, CIeAyeT ONMUChIBaTb BHYTPU Hee Kak
JIOKQJIbHBIE TTEPEMEHHEIE.

HOJIH, XapaKTEepPU3YIOI[HEe KJIacC B IIEJIOM, TO €CThb HMEIOIIUE OJJHO H TO XK€ 3HAUCHME
JUISA BCEX IK3EMILIISAPOB, CIAEAYET OIMHUChIBATh KaK CTaTHYECKHE, Bce JINTECPAJIbl, CBsA3aH-
HbIE C KJIACCOM (‘IHCJIOBHC H CTPOKOBBIC KOHCTaHTbI), OIIMCBIBAIOTCS KAK IIOJIA-KOH-
CTaHTHhI C UME€HAaMH, OTPAKAIOINUMHU UX CMBICII.

IIpu HamucaHuM KOZa METOHOB CJIeAyeT PYKOBOACTBOBATHCS ITpaBUJIAMHM, IIPUBELEH-
HbIMM B aHAJIOTHYHOM pasziesie riaBbl 4 (cMm. ¢. 95).



Fnasa 6
MaccuBbl U CTPOKM

B s10it raBe paceMaTpUBaloTest aseMeHThI, 6e3 KOTOPbIX He 0OXOAMTCS MPAKTHYECKH
HH{ OZHA MPOrPAMMA, — MACCHBbI U CTPOKH.

Maccusbl

J10 HACTOSIIErO MOMEHTA MBI HCIOJIL3OBAJIM B IPOrPaMMax MpocTsie iepeMettbie, I1pu
3TOM Ka)kI0i obsacTH naMsiTH, BbIAEAEHHOR /U1 XpaHEeHHs1 O/IHOM BeJIMYMHBI, COOT-
BeTcTBYeT cBoe MMsi, Ec/in nepeMeHHbIX MHOTO, IIPOrpaMMma, lpeiHasHayeHHast ZIIst UX
06paboTkH, mosy4aeTcs AJMHHOK M ofHoo6pasHoi, ITosToMy B I060M MpoLIEYPHOM
A3bIKE €CTb HOHATHE MACCUBA — OTPAHHMYEHHOR COBOKYIHOCTH OAHOTHITHBIX BEJIHYHH.

DJIeMEHTHI MAaCCUBA MMEIOT OZHO U TO JKe MMSI, a Pa3/IM4aIOTCs MOPSAKOBBIM HOMEPOM
(umndexcom). IT0 MO3BOJISET KOMIAKTHO 3aIMCHIBATh MHOXKECTBO OIEpPal{Hii C IOMO-
1bI0 LIMKJIOB.

MaccuB OTHOCUTCS K CCBIZIOYHBIM THIIAaM AAHHLIX, TO €CTh PAcloJiaraeTcsi B AMHAMH-
yecKoi 06/1acTH IaMSTH, TIO3TOMY C030aHUe MACCUBA HAYMHAETCS C BbIAEICHUSA NaMsi-
TH 10/l €r0 3JIEMEHThI. DJIeMEHTAMH MacCHBA MOTYT ObITh BEJIMYHMHBI KAK 3HAYMMAIX,
TaK U CChLJIOYHBIX THIIOB (B TOM YHCJIe MacCHBH). MaccuB 3HaYMMBbIX THIIOB XPaHUT
3HaYeHMsl, MACCHB CCBIJIOYHKIX THIIOB — CCBhLIKH Ha 3JeMeHTh. BceM ajieMeHTaM npu
CO3/ITaHMM MaCCUBa IIPHCBAUBAIOTCA 3HAYEHMST MO YMOJIYaHMIO: HYJHU /U 3HAYMMBIX
THIIOB ¥ null — I CChLIIOYHBIX.

Ha puc. 6.1 npexacraBiien MacCHUB, COCTOSIIUN U3 NATH 371EMEHTOB J1I060r0 3HaYUMOTO
THINA, Hanpumep int wiu double, a puc. 6.2 MiTIOCTPUPYeET OPraHU3alMI0 MacCHBa U3
3JIEMEHTOB CChLJIOYHOTO THIIA.

Bor, HanpuMep, kaK BHIIJIAAAT ONepaTopul co3gaHus MaccuBa u3 10 nesabix yucesn
1 MaccuBa u3 100 crpok:

int[] W = néw int[10];
string[] z = new string[100];
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MaTb NPOCTBIX NEPEMBHHbIX

b

c

Maccus a U3 NATA 3NeMEBHTOB 3HAYUMOro TUNa

a[0]

al1]

af2]

af3)

a[4]

Puc. 8.1. NpocTbie NepeMaeHHbIe 1 MACCHUB U3 3/IEMEBHTOB 3HAYNMOro TUNa

Maccus & U3 NATY ANBMBKHTOB CChINOYHOro TUNA

a(0) a(1] 2] a[3] af4)
' ' '
3HavueNKe T AT ) 3HaveHNe
3naveHNe 3navsHne

Puro. 6.2. Maccurs U3 51eMOHTOR CCBINOYHOMO TUNA

B riepsoM onepatope onucas Maccus w tina 1nt[].Onepaius new sbiieisier naMsith
nozt 10 tesbix aneMeHTOB, M OHY 3AMOMHSIOTCH HYNSMMU,

Bo sropom onepartope onucad Maccus z tuna string(l.Onepauust new Buiessier
maMsrh ot 100 cchl/tOK Ha CTPOKH,- ¥ STH CCHIMKHM 3ANOMHSIOTCH 3HaveHueM null,
[TamsaTb MOA caMM CTPOKHM, COCTAB/IIONIME MAcCHB, He Bbiaesiercss — oTo Gyzer Heob-
XOAMMO CAeaTh Nepell 3aoMHEHHEM MaCcCHBa,

KonunuecTBo 371eMEHTOB B MaccuBe (pasmeprocmy) He sIBJASETCS YacTbiO €ro THna,
3TO KOJMYECTBO 3afAeTCs [IPU BbIACJEHUM NAMSITH U He MOXeT ObITb U3MEHEHO
BIIOC/IEZICTBMH. PaaMepHOCTb MOXeET 3a/aBaThCs He TOJILKO KOHCTaHTOH, HO U BbI-
paxxeHneM. Pe3yabTaT BHIYMMCIEHUA HTOTO BbIPaKE€HHsI KOJXKeH ObITb HEOTpHIla-
TEJIbHBIM, & €ro THII KOJKEH MMeTb HesiBHoe npeobpasoBanue K int, uint, Tong uiam
ulong.

IIpumep pa3MepHOCTH MAcCHBa, 3a/laHHOM BbipaXKeHUEM:

short n= ...:
string[] z = new string[n + 1];

INeMeHmvt MACCUBA HYMEPYIOMCA C HYNA, TOITOMY MaKCHMaJbHbIii HOMED 3JeMeH-
Ta BCerZa Ha eIMHMIy MEHbllle Pa3MEePHOCTH (HaIpHUMeEp, B ONMMCAHHOM BhIllIe Mac-
CHMBE W 3/IeMEHThI UMeIOT HHZeKcH oT 0 20 9). [l obpawenus x snemenmy maccusa
1I0C/Ie KMEHHM MacCHBa yYKa3bIBaeTCSl HOMEp 3JIeMEHTa B KBaJpaTHBIX CKOOKax, Ha-
npuMep:

w(4] z[1]

C asreMeHTOM MacCHBa MOXHO JA€JIaTh BCE, YTO AONYCTHUMO AJIS MePEMEHHBIX TOTO Xe
tuna. IIpu pabore ¢ MacCMBOM aBTOMaTHYECKY BHINOJIHAETCSA KOHTPOJIb BHIX0OAA 3a €ro

TPaHULBL €CJIM 3HAYEHHEe UHIEKCAa BHIXOAUT 3a MPAHUIIBI MacCUBa, TeHEPHUPYETCA HC-
KinioueHne IndexQutOfRangeException.
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MaccuBbl OAHOrO THNA MOXHO NpucBauBaTh Apyr Apyry'. Ilpu arom mpoucxoaut
NpHCBaUBaHMe CChUJIOK, a HE 3JIEMEHTOB, KaK M Jist JHo60oro Apyroro o6beKTa CChLIoy-
HOTO THII2, HapUMep:

int[] a = new int[10];
int[] b = a;

Bce maccusbi B C# nmeroT oOnmii 6a30BbIii Kaacc Array, onpeie/IEeHHbIH B IIPOCTPAaHCTBE
vMeH System. B HeM ecTb HECKOJIbKO IIOJIE3HBIX METOJOB, YIPOLIAIOIUX paboTy ¢ Mac-
CHBaMH, HallpMEP METO/BI TIOJyYeHHs] Pa3MePHOCTH, COPTHUPOBKH U 1oucka. Msl pac-
CMOTPHM 3TH METOJABI HEMHOTO 1o3Xe B pasziene «Kiacc System.Array» (cM. c. 133).

// b n a yka3nBaonT Ha OMH W TOT Me MACCHB

NPUMEYAHUE

MaccuBbI, SIBJISIIOIHECS TOJISIMH KJIacCa, MOTYT MMETD Te Ke Ce(pUKaTOPBI, YTO U I0JIH,
npeAcTaBsolIKe coboil MPOCThie MepeMeHHbIE.

B C# cyuecTByIOT TpH Pa3HOBHUIHOCTH MaCCHBOB: OJHOMEPHBIE, PSAMOYTOJIbHEIE
U CcTyleH4yaTble (HEBHIDOBHEHHEIE).

OpHOMepHble MacCcuBbI

Oonomeprbie Maccusb: UCIIONB3YIOTCS B NTPOrpaMMax 4arne Bcero. BapuanTsl onmca-
HUS MacCHBa:

TMN[] uMa;

THN[] uMs = new Tun [ paamepHocTs ];

tun[] umua = { CNUCOK_WMHMUWANU3ATOPOB };

™[] nMa = new Tun [] { CNUCOK_MHMUWANW3ATOpPOB };

tan[] uMa = new Tun [ pa3mepHocTb ] { CMMCOK_WHWULMANU3ATOpPOB };

BHUMAHUE

IIpu onmucaHMM MAacCMBOB KBaJpaTHhIe CKOOKH SIBJISIOTCS 3JIEMEHTOM CHHTAKCHCa, a HE
yKa3aHHEM Ha Heo0s3aTeJIbHOCTh KOHCTPYKIHH.

IIpumepsl onucanmit (OAMH MPUMED IS KaXKIOr0 BapHaHTa OIUCAHUA):

int[] a: /l1 3NEMEHTOB HeT

int[] b = new int[4]; /1 2 3NEMEHTl pasHyl 0
int[J]c={6L, 2,5 -9} /13 new NoApa3yMeBaeTcs
int[] d = new int[] { 61, 2, 5, -9 }: /14 PAa3MEPHOCTL BbIMUCNAETCA
int[] e = new int[4] { 61. 2. 5, -9 }: /15 u30bITOYHOE OnuCaHue

3zech OMUCAHO NSITh MacCHBOB, OTiHMyne NEPBOro oneparopa OT OCTAJIbHBIX COCTOHUT
B TOM, 4YTO B HEM, Q)aKTI/I"IECKI/I, OIIMCaHa TOJBKO CChIJIKA Ha MACCHB, a NNaMATh I10J 3JI€-
MEHThI MacCHBa He BblZeJieHa. Ec/iv CMCOK MHUIIMATH3AlMHY He 3ajlaH, pa3MEpPHOCTb
MOJeT OBbITh HE TOJbKO KOHCTAHT OH, HO U BbIPa>X€HUEM THII4A, MIPHUBOAUMOIO K HEJIOMY.

' B 6onee obuiem Buae: MOXHO MPeo6Gpa30BaTh MACCHB, COCTOSIIIMIA M3 31EMEHTOB HEKOTOPOTO
KJIacca a, B MaCCHB, COCTOSIIMI U3 DJIEMEHTOB THIIA, ABJSIONIErocss 6a30BBIM A4 a.
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B Ka&X/10M U3 OCTaJIbHBIX MAaCCHBOB IO YeThIpe 3j1eMeHTa Lesaoro Tuna. Kak BuaHo u3
onepaTopoB 3—5, MacCUB MPHY ONMMCAHUU MOXKHO uHuyuarusuposams. Ecv npu stom
He 33/IaHa pa3MEPHOCTDH (onepaTop 4), KOJIMYECTBO 3JIEMEHTOB BBIYUCJIAETCS 110 KOJMye-
CTBY MHMIIMAJNU3NPYIOIKX 3HaYeHuil. [yt nosieit 06beKTOB U JIOKAbHBIX TePEMEHHbIX
MOXCHO OIIYCKaTh OIepalIMIO New, OHa OyAeT BHITIOTHEeHA M0 yMoryaHuio (onepaTop 3).
Ecyin npuCyTCTBYET M pa3MEPHOCTDb, U CIIMCOK WHUIIMAIU3AaTOPOB, Pa3MEPHOCTb JOJX-
Ha ObITh KOHCTaHTO# (omeparop 5).

NPUMEYAHMUE

Ecau xonudecTtBo HHHAITHATIU3UPYIOIINX 3HaYeHUH He COBIAMAET C Pa3MEPHOCTBIO, BO3-
HMKAeT OIMMNOKa KOMITHJISILIMY.

B xauecTBe nmpuMepa pacCMOTPUM MPOrpaMMy, KOTOpasi OnpeziesisieT CyMMY U KoJnye-
CTBO OTPULIATEIBHBIX 3JIEMEHTOB, a TAK)Ke MaKCUMAIbHBII 37IeMEHT MacCHBa, COCTOSI-
mero u3 6 1eJOYHCIeHHBIX 3J1eMeHTOB (JIMCTUHT 6.1).

Jinctunr 6.1. PaboTta ¢ oaHOMEpPHBIM MAaCCUBOM
using System;

namespace ConsoleApplicationl

{ class Classl

{
static void Main()
{
const int n = 6;
int[] a = new int[n] { 3. 12, 5. -9, 8, -4 }:
Console.WritelLine( "McxoaHsiit Maccue:" ):
for ( int i =0; i <n; +i )
Console.Write( "\t" + a[i] ):
Console.WriteLine();
long sum = 0; // cymMMa OTpuUaTEeNbHBIX 3JIEMEHTOB
int num = 0; // KONMYEeCTBO OTPUUATESbHLIX 3NIEMEHTOB
for (int i=0; i<n; ++ )
if (a[il <0)
{
sum += a[i];
++Hnum;
Console.WriteLine( "CyMMa oTpuuaTenbHbix = " + sum ).
Console.WritelLine( "Kon-so oTpuuatensHutx = " + num ):
int max = a[0]; // MAKCUManNbHLIA INEMEeHT
for (inti=1; 1 <n; + )
if ( a[i] > max ) max = alil;
Console.WriteLine( "MaKkCuManbHblii 3neMeHT = " + max );
}
}

}

O6paTnTe BHHMaHHE Ha TO, YTO JIJI1 BbIBOJad MACCHBA Tpe6ye'rc51 OpraHv30BaThb IHKIL.
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NMpsaMmoyronbHbie MaccuBbl

IIpsmoyzonvruiti maccus umeet Gosiee OZHOro U3MepeHusi. Yaile Bcero B nporpaMmax
MCTIOJIb3YIOTCA AByMepHbIE MacCUBBlL. BapuaHThl onucaHus ABYMEPHOTO MacCHUBa:

Tan[,] umMs;

T™MN[,] wMa = new Tun [ pa3M_1, pasw 2 ]:

tan(,] wMa = { CNNCOK_MHMUWANMIATOPOB };

tan[,] uma = new tun [,] { cnucok_uHuumanuaatopos }:

Tun[,] uMa = new tun [ pasm_1, pa3m_2 ] { cnuCOK_WHMUMANN3aTopos };

IIpuMeps! onucauuit (OAMH NPUMED IS KXKIOTO BapHaHTa OMUCAHUSL):

int[,] a; // 1 3neMeHTOB HeT

int[.] b = new int[2, 3]: // 2 aneMeHThl pasHbl 0

int[.] ¢ = {{1. 2. 3}. {4. 5. 6}}: // 3 new noapa3ymeaeTcs
int[,] ¢ = new int[,] {{1. 2. 3}. {4. 5. 6}}: // 4 pa3MepHOCTb BbIHUCNAETCA

int[.] d

Ecnv cMMCOK MHHLMANU3AIMA He 3a[JaH, Pa3MEPHOCTH MOTYT ObITb HE TOJBKO KOH-
CTAaHTaMH, HO ¥ BBIPAXKEHUSIMH TUIIA, IPUBOAUMOTO K 1esioMy. K ajileMeHTy AByMepHO-
ro MaccuBa 06pamaloTcs, yka3piBasi HOMepa CTPOKH ¥ CTOJI0La, Ha IepeceyeHnH KOTo-
PBIX OH PacIoJIOXKeH, HallpuMep:

all. 4] - b{i. Jj] blJj, 1]

new int[2,3] {{1., 2. 3}, {4. 5, 6}}:// 5 w36bTO4HOE ONUCaHME

BHUMAHMUE

Heo6x0a11M0 MOMHHUTD, YTO KOMITMJISITOP BOCTIPUHMMAET KaK HOMEP CTPOKH TepBblii HH-
ZeKc, Kak Obl OH HY 6L 0003HaYEH B [IPOTrpPaMMe.

B kxadecTBe nmpuMepa pacCMOTPUM IIpPOrpaMMy, KOTOpast ZJisl LeJIOYUCIeHHOW MaTpH-
116l pa3aMepoM 3 x 4 ompezeseT cpefHee apupMeTHYECKOe ee 3JIEMEHTOB U KOJINYeCT-
BO ITOJIOXKUTEJNbHBIX 3JIEMEHTOB B KaXxIoi cTtpoke (puc. 6.3).

lo ln—1

0
—»{ dy Qo1 ap, 83
soe a9 ay a2 a3 m
m-1
ax ay, ay Az
(. J
Y

Puc. 6.3. Marpuvua ns m ctpok u n cronbuos

Jlnst HaxoXAeHUsI cpenHero apuMeTHYECKOro 3JIEMEHTOB MacCHBa TpebyeTcs: HaliTu
UX OOIIYI0 CyMMY, [IOCJIE Y€T0 Pa3Je/IMTh €€ Ha KOJIMYECTBO 371eMEHTOB. [lopsiok mepe-
Hopa 3neMeHTOB MaccHBa (10 CTPOKaM MJIH I10 CTOJIOIaM) posu He urpaet. HaxoxaeHue
KOJIMYECTBA MOJIOXKUTE/IHHBIX 3JIEMEHTOB KX/I0M CTPOKH TpebyeT MPOCMOTPa MATPHIIBI
1o crpokaM. Cxema anropuTMma INpuBeneHa Ha puc. 6.4, nporpaMMa — B iucTuHTe 6.2.
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Puc. 6.4. CtpyktypHas cxema anroputma ans nuctuHra 6.2

Hauano
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nPoskEl =0

sum += g

++ nPosEl

|

/ Buaonsumlm/n/

KoHey

JincTunr 6.2. Pabota ¢ AByMEPHLIM MaCCUBOM
using System:
namespace ConsoleApplicationl
class Classl

{

{

static void Main()

{

const int m= 3, n = 4;
int[.] a

{
{-

2
4

npogonxenve
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NucTunr 6.2 (npogonxexne)

[7.0.1.1}
}:

Console.WriteLine( "WcxopHbit maccus:" );
for (int 1 =0; i <m +i)

{
for (int jJ=0; j<n; +j)
Console.Write( "\t" + ali. jJ );
Console.WriteLine();
}
double sum = 0;
int nPosEl;
for (int i =0; i <m +i)
{
nPosEl = 0;
for (int J=0; j<n; +j)
{
sum += ali, jl;
if (a[i. j] > 0 ) ++nPosEl;
}
Console.WriteLine( "B ctpoke {0} {1} nonoxut-x 3nemeHtoB",
i, nPosEl ):
}

Console.WriteLine( "CpepHee apupMeTUyecKkoe BCEX 3/IEMEHTOB:
+sum/m/n);

}

NPUMEYAHUE
l1s1 cyMMUpPOBaHUs 3JIEMEHTOB ONMCaHa MepeMeHHast Sull BelecTBeHHOro tuma. Ecau
OMMCATh €€ KaK IO, IPH JeJIeHUH Ha KOJIMYeCTBO 3JIEMEHTOB 6y/eT oTbpoieHa Apob-
Hasl 4acThb.

OOpaTuTe BHUMaHUE Ha TO, YTO MEpPeMeHHas Sum OOHYJSIeTCsl nepej MHUKJIOM MpPo-
CMOTpa BCEH MaTpHIbl, 3 KOJUYECTBO TIOJIOXKUTEIbHbIX JIEMEHTOB — INepef HUKJIOM
IPOCMOTpa OYepeqHOH CTPOKH, MOCKOJIBbKY IJISI KQXKI0H CTPOKM €ro BhIYUCJIEHHE Ha-
YMHaeTCs 3aHOBO.

CryneH4yaTtble MacCMBbI

B cmynenuamuix maccusax xonyecTBO 31€MEHTOB B Pa3HbIX CTPOKAX MOXET pPa3iIu4aTh-
cs. B mamsATH cTynmeHyaThlii MacCUB XPaHUTCS MHAYe, YeM IPSIMOYTOJIbHBIN: B BUIE
HEeCKOJIbKMX BHYTPEHHHX MacCHBOB, KaX/IbIi U3 KOTOPBHIX UMeeT CBOH pa3Mep. Kpome
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TOr0, BBIAEISETCS OT/AENbHasl 00J1aCTh MaMSTH AJIsI XpPaHEHHUS CChLUIOK Ha KaXK/biif
M3 BHYTPEHHHX MacCHBOB. OpraHusalyio CTYIEHYaTOr0 MaCCHBAa UJIIIOCTPHPYET
puc. 6.5.

Maccus CCbKU
Ha CTpPOKM 0 1
0
a
a[0][1]
1laf1]
T >a[1]{0]

I

Pwuc. 6.5. CryneH4aTbihi Mmaccus

Onucanue CTyrieH4aTOro MacCHBa:
T™Mn[][] wvmMa;

IToxn KaXxaplil U3 MACCUBOB, COCTABJISAIONIMX CTYNMEHYAThId MacCUB, NaMATh TpebyeTcs
BBIZIEJIATH SIBHBIM 00pa30M, HapuMep:

int[1[] a = new int[3][]; // BuigeneHue nNaMaTh NOA CCHIIKW HA TpPWU CTPOKM
al0] = new int[5]; // sbigenenue namatu noa 0-10 CTpory (5 anemeHTos)
all] = new int[3]; // Buipenexwue namaTu nop 1-0 CTpoky (3 aneMeHTa)
al2] = new int[4]; // BhieneHne namaTu Noa 2-0 CTPOKY (4 3neMexTa)

3nech a[0], a[1] u a[2] — 3TO OTAEIbHBIE MACCHBBI, K KOTOPHIM MOXHO 0OpallaThCsl
o uMeHHM (TIpUMep NPUBEIEH B CiaeAylolneM paszese). Jpyroii cmocob BblaereHus:
NaMsATH:

int[J[1 a = { new int[5]. new int[3]. new int[4] }:

K 3/71eMeHTy CTyIIeHYaTOro MacCHMBa 00panlaloTCs, YKa3biBasi KAXKAYIO Pa3MEPHOCTb
B CBOMX KBaJ[paTHBHIX CKOOKaX, HampuMep:

af1][2] al1](J] alj10i]

B ocTasibHOM HCIIOJIB30BaHKE CTYINIEHYaThIX MAaCCUBOB HE OTJIMYAETCSI OT HCMOJIb30Ba-
HUs PAMOYTOJIbHEIX. HeBhIpOBHEHHbBIE MACCHBBI YI0OHO IPUMEHSITh, HATIPUMED, AJIS
paboThbI C TPEYTOJbHBIMM MATPUIIaMU OOJIBILIOrO 0OBbeMA.

Knacc System.Array

Panee yxe roBOPUJIOCH, 4TO Bce MaccuBbl B C# mOCTpoeHbl Ha 0cHOBE 6a30BOro KJiac-
ca Array, KOTOPbIH COAEPKUT MOJIE3HbIE AJId POrPAMMHCTa CBOMCTBA M METO/IbI, YaCTh
U3 KOTOPBIX IepeducieHsl B Tabi. 6.1.
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Tabnuua 6.1. OcHOBHbLIE aneMeEHTbI Knacca Array

JdneMeHT Bun Omicanne
Length CBolicTBO KosmiecTBo 3/1eMEHTOB MaccuBa (110 BCeEM Pa3MEPHOCTSIM)
Rank CaoiicTBO KonudecTBo pa3mepHocTel MaccuBa

BinarySearch Crtatnueckuii MeTox

Clear Crarnueckuii MeTox
Copy Cratuyeckuii MeTox
CopyTo Merton

GetValue MeTon

Index0f CraTtudeckuil MeTol

LastIndexOf Cratudeckuil MeTox

Reverse CraTnueckuil MeToz
SetValue MeTtoxn
Sort CraTtuyeckuit MeTon

JIBOWYHBII NTOMCK B OTCOPTHPOBAHHOM MaCCHUBE

ITpucearBanue 31eMeHTaM MacCHBa 3HaYEHUN
110 YMOJYaHHIO

KonupoBanue 3aJaHHOTO [HaNa3oHa 2JIEMEHTOB
OIHOr0 MaccHBa B JIPYTOi MacCUB

KonupoBaHue Bcex 3/IEMEHTOB TEKYILETO OXHOMEPHOTO
MaccHBa B JIpYroi oAHOMEPHBbIH MaccCHB

Hony‘{elme 3HAYECHHA IJIEMEHTA MaCCHBaA

[Touck NEPBOr0 BXOXJACHHSA 3JIEMEHTA B OI[HOMeprIﬁ
MacCCHB

Ilouck mocsieqHero BXOXKAEHMS 37IEMEHTA B OIIHOMeprIﬁ
MaCCHB

HN3ameHeHue nopsAAKa CJieAOBaHMA 3JIEMEHTOB Ha o6paTth'71
¥YcraHoBka 3HavyeHUsl 371€eMeHTa MacCHBa

YHOPHI[O‘{HBaHHe JJIEMEHTOB OAHOMEPDHOTr0O MaCCHBa

CoiicTBo Length mo3BoJisieT peain30BbIBATH AJITOPUTMBI, KOTOphie OYAyT paboTaTh
C MacCHBaMHM Pa3/IMYHOM JTMHBI WJIH, HAIIPUMED, CO CTyIleHYaThiM MaccuBoM. Vcrous-
30BaHHE 3TOTO CBOMCTBA BMECTO SIBHOTO 33JaHUSI Pa3MEPHOCTH MCKJIIOYAeT BO3MOXK-
HOCTb BBIXOJIa MHJAEKCA 3a rPaHuIb MaccuBa. B imuctunre 6.3 mpoaeMOHCTPHUPOBAHO
NpUMEHEHME 3JIEMEHTOB KJlacca Array 1mpu paboTe ¢ OAHOMEPHBIM MaCCHBOM.

Jinctunr 6.3. Mcnonb3oBaHue METOAOB Kiacca Array C OAHOMEPHBLIM MaCCUBOM

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{

int[]a= {24, 50, 18, 3, 16. -7. 9, -1 }:

PrintArray( "Mtxouuuﬁ Maccus:", a );
Console.WriteLine( Array.IndexOf( a, 18 ) );

Array.Sort(a):

PrintArray( "YnopapoyeHHid maccus:", a ).
Console .WriteLine( Array.BinarySearch( a, 18) );

}

public static void PrintArray( string header, int[] a )
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Console.WriteLine( header ):

for (int 1 = 0; i < a.Length; ++i )
Console.Write( "\t" + a[i] ):

Console.WriteLine();

}

Metoam Sort, IndexOf u BinarySearch sIBASIIOTCA CTaTUYECKHMHU, MO3TOMY K HUM 06-
pallaloTCs Yepe3 MMs KJIacca, a He 3K3eMIUISApa, U IepelaioT B HUX MMsI MaCCUBa.
JIBOWYHBIA MOUCK MOXXHO IIPUMEHSITh TOJBKO JISl YHOPSAAOYEHHBIX MacCUBOB. OH
BBITIOJIHSAETCS ropa3ao ObiCTpee, YeM JIMHEHHBIN MOKCK, PEAIM30BAHHBIA B METOJIE
Index0f. B IMCTHHTe TTOMCK 3JIEMEHTa, UMeolero 3HadeHue 18, seimonnsercst obouMu
3TUMHU criocobaMu.

NPUMEYAHUE
PaccMOTpeHHBIE METOAbI UMEIOT 10 HECKOJIBKO BepcHii (B 3TOM ciry4yae yinoTpebasiercs
TEPMHUH <«IePerpy>KeHHbIe METOABI» ), YTO MO3BOJISAET BHINOJIHSITh IOUCK, COPTUPOBKY
¥ KONMHMPOBaHUE KaK B MaCCHBE HEJHKOM, KaK H B ero yKa3aHHOM AHana3oHe.

B kacce Classl onucaH BCIIOMOraTeJIbHbIM CTaTM4EeCKHH MeTox PrintArray, peqHa3Ha-
YeHHBIH 1JisI BRIBOJA MacCHUBa Ha 3KpaH. B Hero nmepezpaiorcs ABa mapameTpa: CTPOKa
3arojioBka header u maccuB. KosimuecTBO 271eMEHTOB MaccUBa ONpPEAEISIeTCS BHYTPU
MeTO/Ia ¢ MOMOIIbIO CBoMcTBa Length. Takum 06pa3oM, 3TOT METOL MOXHO MCIIOJIB30-
BaTh JIJIs BHIBO/A JII0OOT0 LEJIOYMCIEHHOIO OJHOMEPHOIO MacCHBa.

PesysbTaT pabOTHI IPOTPAMMBIL:

UCXOpHbIA MAcCuB:

24 50 18 3 16 -7 9 -1
2
Ynopsapgo4eHH Maccus:

-7 -1 3 9 16 18 24 50
5

JIns Toro 4ToOBI IPUMEHATH METO PrintArray kK MacCHMBaM, COCTOSIIIIUM U3 3JIEMEHTOB
IPYroro TMIIa, MOXHO ONMUCATh €ro BTOPOM mapameTp Kak Array. IIpaBaa, npu sTom
3HaYeHHe 3JIEMEeHTa MacCuBa NPUAETCA MOJIy4YaTh C TOMONLIBIO MeTo/a GetValue, mockoIb-
Ky ZOCTYII IO MHAEKCY A Kiaacca Array He npefycMoTper. O600meHHbIi MeTOA BhI-
BOJIa MaCCHUBA BHITJISIAUT TAK:

public static void PrintArray( string header, Array a )
{
Console.WriteLine( header );
for ( int i = 0; i < a.length; ++i )
Console.Write( "\t" + a.GetValue(i) );
Console.WriteLine();
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B suctunre 6.4 mpoaeMOHCTPHPOBAHO NIPHMEHEHHE DJIEMEHTOB KJacca Array mpu pa-
00Te CO CTymeH4YaThiM MACCHBOM.

JNnctuur 6.4. Ncnonb3oBaHue METOAOB Knacca Array CO CTyneH4aTbiM MaCCUBOM

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{
int[1[] a = new int[3][];

a[0] = new int [5] { 24, 50, 18, 3. 16 }:
af{1]l =new int (31 { 7. 9., -1 }:
al2] = new int [4] { 6. 15, 3. 1 }:

Console.WriteLine( "UcxofHwii Maccus:" ):
for (int i = 0; 1 < a.Length; ++i )

{ )
for (int j =0: j <alil.Length: ++j )
Console.Write( "\t" + a[i][j] );
Console.WritelLine();
}

Console.WriteLine( Array.IndexOf( a[0]. 18 ) );

}

O6partuTe BHUMaHHe Ha TO, KAK BHYTPH IIMKJIA TIO CTPOKAM OIpeAesIeTCs AMHA KaX-
noro Maccusa. Pe3yibTaT paGoOThI TIPOTrPaMMBI;

UCXONHLIK MACCKUB:

24 50 18 3 16
7 9 -1
6 15 3 1

Onepartop foreach

Omnepatop foreach npumensiercs Ajs nepebopa 37eMEHTOB B CIIEIIHAIbHBIM 0Opa-
30M OpPraHM30BAaHHOM rpyIiIe AaHHBIX. MaccHUB SIBJISIETCSI UMEHHO TaKOH rpymmoi!.
Y 106cTBO 3TOr0 BHAa MKJIA 3aKJII0YAETCS B TOM, YTO HaM He TpebyeTcst onpenesiTh
KOJIMYECTBO JEMEHTOB B TPYIINE U BHIMIOJHATH UX epeOOp 10 HHAEKCY: MBI IIPO-
CTO yKa3piBaeM Ha HeoOXOAMMOCTH mepebpaTh BCe 3jieMEeHTH rpymnbl. CHHTaKCHC
ollepaTopa:

foreach ( TUn uMa in BeipameHue ) Teno_uukna

! Otyero 310 Tak, BbI NOlMeETE, M3Y4YuB rjapy 9.
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Hmsa 3amaeT JOKaAbHYIO IO OTHOIIEHUWIO K LIMKJIY NMepeMeHHYIo, KoTopas OyzaeT 1o
oyepeay NMPUHHUMATh BCE 3HAYEHHMS U3 MAaCcCHBA @uipadceHue (B KaueCTBE BbIPAXKEHUS
yamie Bcero MpHMEHSIETCS HMsS MaCCHBAa WJIM JPyroi rpynmnsl faHHbix). B npocTom
WJIY COCTaBHOM OIIEPaTOPE, MPEACTABIISIIONIEM COOOM men0 yukaa, BHITIOJHSIIOTCS Aei-
CTBHUsSI C TEPEMEHHOM IUKJIA. Tun mepeMeHHOU HOJIKE€H COOTBETCTBOBAaTh THUILY dJie-
MeHTa MacCHBa.

Hanpumep, nycTsb 3a1aH MacCHB:
int[]Ja= {24, 50, 18, 3, 16, -7. 9, -1 }:

BriBon 3TOro MaccMBa Ha 3KpaH C MOMOINBIO oneparopa foreach BBITJBSLAUT CleAyio-
M obpasom:

foreach ( int x in a ) Console.WriteLine( x );

ITOT onepaTop BBHINOJIHSIETCS TaK: Ha KaX/OM IPOXOZE LMKJIA OYEPEAHON 3JEMEHT
MacCHBa MPUCBAaUBAETCs IEPEMEHHON X U C Hell NPOU3BOJASITCS AEUCTBUSA, 3alITUCAHHBIE
B TeJie IIMKJa.

CryneH4yaThiii MacCuMB U3 JUCTUHTA 6.4 BBHIBECTH Ha 3KpaH C MOMOILIbIO OnepaTopa
foreach HEMHOTrO CJIO)XKHEe, YeM OJHOMEpHBIN, HO BCe e Ipolle, YeM C MOMOILbIO
nukaa for:

foreach ( int[] x in a )

{
foreach ( int y in x ) Console Write( "\t" +y ).
Console.WriteLine();

}

B auctunre 6.5 pemiaercs Ta e 3a1aya, 4To ¥ B aucTHHre 6.1, HO ¢ Hcnosb3oBaHHeM
uukia foreach. ObOparuTe BHUMaHMe HAa TO, HACKOJIbKO NOHATHEE CTaja IporpaMma.

NucTunr 6.5. Paborta ¢ 0oaHOMEPHLIM MAaCCUBOM C MCNonNb3oBaHuemM uukna foreach

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{
intfla=1{3, 12. 5, -9, 8, -4 }:

Console.WriteLine( "WcxogHuin Maccus:" ):
foreach ( int elem in a )

Console.Write( "\t" + elem ):
Console.WriteLine();

long sum = 0; // CyMMa OTpUUATESNIbHLIX 3/IEMEHTOB
int num = 0; // KOAMYECTBO OTPULATENLHbLIX 3N1EMEHTOB
foreach ( int elem in a )

if (elem<0)

{

npononxenve 5
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Jinctunr 6.5 (npogonxenxne)

sum += elem;
++num:

}

Console.WriteLine( "sum = " + sum );
Console.WriteLine( "num = " + num ):
int max = a[0]; // MAKCUManbHbLIA 3/ICMEHT
foreach ( int elem in a )

if ( elem > max ) max = elem;
Console.WriteLine( "max = " + max );:

A BOT KaK MOXXHO IepenrcaTp METO/l BbIBOJla MaCCHBa U3 JIMCTHHTA 6.3:

public static void PrintArray( string header, Array a )

{

Console.WriteLine( header ):
foreach ( object x in a ) Console.Write( "\t" + x );
Console . WritelLine():

}

Taxkast 3an1Ch CTAHOBUTCST BO3MOKHOM ITOTOMY, 4TO Jif000ii 00BEKT MOXeT ObITh HesIB-
HO IIpeoOpa3oBaH K THIy ero 6a30BOr0 KJIacca, a THII 0bject, KaK Bbl IOMHMTE, SIBJISIET-
Cs1 KOpDHEBBIM KjlaccoM Bceil uepapxuu. Korza Bbl mpoasuHetech B usyyenuu C# no
pasziena «BupryanpHbie MeToabl» (cM. c. 178), Bbl moiiMeTe MexXaHWU3M BBIIIOJTHEHUS
3TOTO KOJIa, a II0Ka MOXeTe IIPOCTO UM I10JIb30BaThCS.

BHNMAHUE

Ol'paHPI‘IeHPICM orneparopa foreach siBisiercs TO, YTO C €ro rnomMompr0 MOXXHO TOJIBKO
NPpoCMaTpuBaTh 3HAYCHHUA B IPynne JaHHBIX, HO HE U3BMCHATDH HUX.

MaccuBbl 00beKTOoB

Ilpu cosgaHuM MacCUBa, COCTOSMIETO U3 3JIEMEHTOB CChLIOYHOTO THIIA, MAMSITh BbIje-
JISIETCS TOJIbKO TIOZ CCBHLIKKA Ha 3JIEMEHTHI, 3 CAMH 3JIEMEHTBI HEOOXOAUMO Pa3MECTUTh
B XHUIle SBHBIM 00pa3oM. B xauecTse nmpumMepa co3naauM MaccHB U3 0OBEKTOB HEKOTO-
poro kjiacca Monster:

using System;

namespace ConsoleApplicationl

{

class Monster { ... }

class Classl
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{ static void Main()

{

Random rnd = new Random():
const int n = 5;

Monster[] stado = new Monster[n]; /11
for (int i =0; i <n; ++ ) // 2
{
stado[i] = new Monster( rnd.Next( 1, 100 ).
rnd.Next( 1, 200 ),
"Crazy" + i.ToString() );
}
foreach ( Monster x in stado ) x.Passport(); /] 3

}

Pe3ysibTaT paboThl NpOrpaMMs:

Monster Crazy0 health = 18 ammo = 94

Monster Crazyl health = 85 ammo = 75
Monster Crazy2 health = 13 ammo = 6

Monster Crazy3 health = 51 ammo = 104
Monster Crazy4 health = 68 ammo = 114

B nporpamme /s nosnydyeHusi Ciay4ailHbIX 3HAYE€HUH MCIIOJIb30BaH CTAHAapPTHbIH
KJ1acc Random, KOTOpBIY ONKCaH Aajiee B 3TOH riase (cMm. c. 148). B onepatope 1 Bbize-
JISIETCS IISITh sYeeK IaMsITH 0] CChUIKM Ha 9K3eMILISPHI Kjacca Monster?, u 3Tu cchl-
KM 3aM0JHAITCA 3HavyeHWeM null. B uukie 2 co3gaiorcs nsaTh 0OBEKTOB: Onepanus
new BbIZEJSIET TIaMATh B XHIle HEOOXOMUMOTO IJIsI XpPaHEHUs mojiel o6bekTa obbeMa,
a KOHCTPYKTOp 0ObEeKTa 3aHOCHUT B 3TH II0JIA COOTBETCTBYIOLIHE 3HAYeHHsT ( BBIIIOJIHS-
€TCs1 BepCUsI KOHCTPYKTOpa ¢ TpeMs napamerpam#). Llukn 3 meMoHCTpUpyeT yaoOCTBO
IpUMeHeHus1 onepatopa foreach asist paboTsl ¢ MACCHBOM.

CvMBOJIbI N CTPOKM

O6paboTka TeKCTOBOM MH(MOPMAIMK SIBJSETCS, BEPOSITHO, OMHOM M3 CaMbIX Pacripo-
CTPaHEHHBIX 33/1a4 B COBPEMEHHOM NporpaMMupoBanuy, 1 C# npenocTasisier s ee
pelleHus] UIMPOKUIA HAbop CPeACTB: OTAEIbHBIE CUMBOJIBI, MACCUBbI CUMBOJIOB, H3Me-
HsieMble U HeM3MeHsieMble CTPOKH U PeryJisipHble BBIPRXXEHUSI.

CvuMBONbI

CuMBOIBHBIN THII Char mpeHa3HaYeH [Jisi XpaHEHUsT CUMBOJIOB B Koauposke Unicode.
Croco0bl MpeCTaB/IeHs] CUMBOJIOB PaCCMaTpPUBAJIMCh B pasziene <«Jlurtepaibl» (cM. c. 26).
CHUMBOJIbHBIN TUI OTHOCUTCS K BCTPOEHHBIM TUIaM JaHHbIX C# M COOTBETCTBYET CTaH-
napTHoMy Kiaccy Char 6ubianoreku NET u3 npoctpancTBa uMeH System. B atoM kiacce
OIlpeZieNieHbl CTaTUYeCKue MeTO/Ibl, II03BOJISIOIME 33/]aTh B U KaTerOPUIO CUMBOJIA,
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a TakKxe MpeoOpa3oBaTh CUMBOJ B BEPXHHIA MM HMXKHHMIA PETHCTP U B 4KCI0. OCHOB-
Hble METOIbI rpuBeieHsl B Tabu. 6.2.

Tabnuua 6.2. OcHoBHble MeToabl knacca System.Char

MeTon Omucanue

GetNumericValue BosBpaulaer yuci0Boe 3HaUeHHEe CUMBOJIA, €CJIH OH SIBJSETCS
uu@dpoi, ¥ —1 B IPOTUBHOM CiIyyae

GetUnicodeCategory Bosspamaer kateropuio Unicode-cumBoa!

IsControl Bosspauiaer true, ecau cuMBoOJI AABIsIeTCS YNPaBISTIOIUM

IsDigit BosBpautaer true, eciim CHMBOJI SIBAsIETCS A€CATHYHOM Hudpoit

IsLetter Bosspamaer true, eciiu cHMBOJ siBiisieTcss OYKBO#M

IsLetterOrDigit Bosspamaer true, eciu cuMBoJ aBisieTcs OyKBO# Uan LHPPoi

IsLower BosBpauiaer true, ecsiu CUMBOJI 3aIaH B HHJKHEM PErHCTpe

IsNumber Boaspamaer true, eciiu cMMBOJ SBASETCS YUCAOM (ZECATHYHBIM
WM IIEeCTHAAIIaTEPUYHBIM)

[sPunctuation BosBpauaer true, ecs cuMBOJI ABISIeTCS1 3HAKOM IIpEeNHMHAHUSA

[sSeparator Bosspaiuaer true, eciim cHMBOJ SBJSETCA pa3zieauTesieM

IsUpper BosBpautaer true, ecam CHMBOJ 3alMcaH B BEDXHEM DETHUCTPE

IsWhiteSpace Bosspautaer true, eciiu cuMBoJ siBasieTcs npobesbHbM (mpobet,
NiepeBOJl CTPOKH M BO3BPAT KapeTKH)

Parse IIpeobpasyeT cTPOKy B CUMBOJ (CTPOKA ZI0JIXKHA COCTOSITh U3 OJTHOTO
CHMBOJIA)

ToLower [Ipeobpa3yeT CMMBOJ B HUXKHHI PEFMCTD

ToUpper [Ipeobpa3yeT CHMBOJI B BEPXHHiA PETHCTP

MaxValue, MinValue Bo3BpamaloT CHMBOJIBI ¢ MAKCUMAJIbHBIM U MHHUMAJIbHBIM KOAAMH
(3TH CUMBOJIBI HE UMEIOT BUAMMOTIO NPEACTABJIEHHUS )

B JjiucTunre 6.6 mpoaeMoOHCTPUPOBAaHO HUCIIOJIB30BAaHUE 3TUX METOJOB.

Jluctunr 6.6. Ucnonb3aoeanue metonos knacca System.Char

using System;
namespace ConsoleApplicationl
{ class Classl
{ static void Main()
{
try

{
char b = 'B', ¢ = "\x63', d = '\u0032"; /71

' Bce Unicode-cuMBOAB pa3zesieHst Ha KaTeropyy, Hampumep, aecsitiyHbie U@pol (Decimal-
DigitNumber), pumckue udpst (LetterNumber), paspesmmrenu crpok (LineSeparator), 6yKBbl B HHXK-
HeM perHcTpe (Lowercaseletter) u T. A.
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Console.WriteLine( "{0} {1} {2}". b. c. d )
Console.WriteLine( "{0} {1} {2}".
char.ToLower(b), char.ToUpper(c). char.GetNumericValue(d) );

char a;
do /1 2
{

Console.Write( "Bsegute cumson: " ):

a = char.Parse( Console.ReadLine() );

Console.Writeline( "Bsepen cumson {0}, ero xomg - {1}",

a. (int)a );
if (char.IslLetter(a)) Console . WriteLine("byksa"):
if (char.IsUpper(a)) Console.WriteLine("Bepxxuit per.”):
if (char.IsLower(a)) Console . Writeline( "Huxnni per."):
if (char.IsControl(a)) Console.WriteLine("Ynpasnaowni")
if (char.IsNumber(a)) Console .WriteLine("4ucno"):

if (char.IsPunctuation(a)) Console.WriteLine("Pa3genutens"”):
} while (a != 'q');

catch

{

Console.WriteLine( "BO3HWMKNO uUCKNKYeHue" ):
return;

}
}
}
}

B omneparope 1 onmucaHsl TPU CHMBOJIBHBIX ITepeMeHHbIX. OHM UHUIINATU3UPYIOTCA
CUMBOJIbHBIMU JIUTEPAJIaMU B pa3iM4yHbIX ¢opMax mnpeicTasjienus. [lanee Bblnoans-
I0TCS1 BHIBOJ U TTpeoOpa3oBaHue CHMBOJIOB.

B nuxsie 2 aHanu3upyeTcs BBOAMMBIN C KJIaBHATYPbl CUMBOJI. MOXHO BBOAUTD U YIIpaB-
JISTIOLLME CUMBOJIbI, UCIIOb3Ysl coYeTaHue KiaBuuM Ctrl ¢ satuackumu 6yksamu. [Ipu
BBOJZIE MCNOJIB30BaH MeToX Parse, mpeobpasyionuii CTPOKy, KOTOpast JOJIXKHA CO/ep-
JKaTbh €MUHCTBEHHBI CUMBOJI, B CUMBOJI THMA char. Ilockosbky BBOAUTCS CTPOKA, BBOX
KaXkJIOTO CMMBOJIa CJIEAyEeT 3aBepliaTh HaKaTueM kjiaBuilid Enter. L{uxi Bbinosnnser-
csl, TTOKa TOJIb30BaTEb He BBEJAET CUMBOI (.

BbIBOI CMMBOJIa COIIPOBOXKIAETCSI €r0 KOOM B ieciTHYHOM Buae'. [lust BeiBoa Koza
MCIIOJIb3Y€ETCsl IBHOE NPeoOpa3oBaHue K He/ioMy THITy. SIBHOe mpeoOpa3oBaHHe U3 CUM-
BOJIOB B CTPOKH M 06paTHO B C# He cylecTByeT, HesiBHBIM e 00pa3oM Jo60H 06bexT,
B TOM YHCJIE U CUMBOJI, MOKET ObITh Mpeobpa3oBaH B CTPOKY?, HAPHUMEP:

" "

string s = 'K' + '0' + '1'; // pe3ynbTat - CTPOKa "KOT

[Ipu BBOZE M Npeobpa3oBaHUU MOTYT BO3HMKATb HCKJIIOYUTEbHBIE CUTYAllUH, HATIPU-
Mep, €CJIH T0JIb30BaTeb BBEAET MyCTYIO CTPOKY. [/l «MSrKOro» 3aBepLIeHHUs] Mpo-
rpaMMBblI [IpeAyCMOTpeHa 06paboTKa HCKIIOYEHHH.

! O6parure BHUMaHHUe Ha KOZIbI PyCCKMX GYKB: Kak JAIeKO OT JATHHCKMX OHH OKa3aJMCh B KO-
auposke Unicode!

2 06 aTOM pacckasbiBatioch B pasaene «IIpocreitnmii BBOA-BEIBOA> (CM. C. 59).
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Maccusbl CMMBONOB

MaccuB cHMBOJIOB, KaK ¥ MacCHB JII060T0 MHOTO THIIA, IIOCTPOEH Ha OCHOBe 6a30BOro
KJ1acca Array, HEKOTOpBIe CBOMCTBA M METOJbI KOTOPOro ObLIM nepeuyuceHs B Taba. 6.1,
IIpuMeHeHMe 3THX METONOB 1103BOJIsAET 3(p(PEKTHBHO peliaTh HEKOTOpbie 3axa4u. IIpo-
CTOM NpMMep NpHuBeaeH B ucTHHre 6.7.

JlucTunr 6.7. PaGota ¢ MaccuBOM CUMBONOB

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{
Char[] a = { lm" lal' 'S.. Ds!. l.il' Ovl }: // 1
char(] b = "a po3a ynana #a nany asopa".ToCharArray(): /] 2
PrintArray( "WcxoaHwit Maccus a:", a );
int pos = Array.IndexOf( a, 'm' );
afpos] = 'M’;
PrintArray( "WU3MeHeHHblt Maccus a:", a );
PrintArray( "WcxopHwid Maccus b:", b );
Array.Reverse( b );
PrintArray( "W3meHeHHb Maccus b:", b );
}
public static void PrintArray( string header. Array a )
{
Console.WriteLine( header );
foreach ( object x in a ) Console.Write( x ):
Console . WriteLine( "\n" ):
}

Pe3ynbrar pa6OTbI IIPOrPaMMBI:
UCxoaHbiA MACCUB a:

massiv

W3MeHeHHh MaccuB a:
Massiv

WcxogHein Maceus b
a po3a ynana Ha nany asopa

W3mMeHeHHbI Maccus b:
apo3a ynan aH anany asop a
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CHMBOJIbHBIN MaCCHB MOXKHO MHULMAIU3UPOBATh, JIMOO HEMTOCPEACTBEHHO 33/1aBasi ero
anemenThl (onepatop 1), 11bo npumensis Metod ToCharArray kaacca string, KOTOpbIi
pa3bMBaeT HCXOAHYIO CTPOKY Ha OTZejibHble CUMBOJIBI (onepartop 2).

Crpoku TMna string

Tun string, npeaHasHayeHHbIH A5 paGOTHI CO CTPOKAMM CHMBOJIOB B KOAUDPOBKE
Unicode, siBasierca BctpoeHHsiM Tunom C#. Emy cooTBetcTByeT 6a3oBhIil Kacc
System.String 6ubauorexu .NET.

Co3damb CTPOKY MOXKHO HECKOJIbKHMM CIIOCOGaMMU:

string s: // WHMUWANW3aUMA OT/IOKEHA

string t = "qqq"; // VMHWUMBNW3AUUA CTPOKOBLIM NUTEPANOM

string u = new string(' ', 20): // KOHCTpyKTOp co3faet cTpoky u3 20 npobenos
char[Ja={"'0", '0", '0" }: // maccus Ong WHWALWAANN3AUWKA CTPOKM

string v = new string( a ); // CO3naHue W3 Maccuea CUMBONOB

7151 cTpOK onpezesieHbl CAEAYOILUE ONEPayuLL:
TIpyUCBauBaHHe (=);

IPOBepKa Ha PaBEHCTBO (==);

IIpoBepKa Ha HepaBeHCTBO (!=);

obpaiuenue mo uHaekcy ([1);

cuensienre (KOHKaTeHaI[Ms) CTPOK (+).

HeCMOTpH Ha TO YTO CTPOKH ABJIAIOTCA CChLIIOYHbIM TUIIOM NaHHBbIX, HA PAaBEHCTBO
M HEPABEHCTBO ITPOBEPAIOTCH HE CCbLJIKH, 2 3HAYEHUA CTPOK. CTI)OKI/I paBHBbI, €CJIM HME-
0T OOMHAKOBOE KOJIMYECTBO CUMBOJIOB U COBMaAalOT IIOCHMBOJIBHO.

O6pamaTbcsl K OTAEIBHOMY 3JIEMEHTY CTPOKH [0 MHAEKCY MOXKHO TOJIBKO JUJISI MOJTY-
yeHHUs] 3HA4YEHUs], HO He AJIS eT0 U3MEHEHUsl. JTO CBS3aHO C TeM, YTO CTPOKHM THIa
string OTHOCATCSA K TaK Ha3bIBAEMBIM HEUIMEHSIEMbIM munam Oanolx!. MeTonbl, us-
MEHSIIONIHE COAEPKUMOE CTPOKH, Ha CaMOM jieJie CO3/1aI0T HOBYIO KOMHUIO cTpoku. He-
UCTIOJIb3yeMble «CTaphie» KOIMMU aBTOMATHYECKH YAAISIOTCS COOPLIMKOM MyCOpa.

oo0oo0o0O0o

B xiacce System.String npexycMOTpeHO MHOXXeCTBO MeTOZAOB, NOJIeH U CBOMCTB, 103-
BOJISIIOIUX BBIMIOJHSITh CO CTPOKAMH MPAKTHYECKHU JtoObie AeiicTBrus. OCHOBHBIE 3JTe-
MEHTHI KJ1acca mpuBezeHsl B Tab. 6.3.

Tabnuua 6.3. OcHoBHbie aneMeHThl kKnacca System.String

Hassauue Bun Omicanne

Compare Cratuueckuit Metog, ~ CpaBHeHHe IBYX CTPOK B JIEKCUKOrpadU4eCKOM
(andaBuTHOM) nOpsiaKe. Pa3Hbie peann3auuu
MeTo/ia MO3BOJIAIOT CPaBHUBATh CTPOKU M NOACTPOKU
¢ yyeToM u Ge3 yueTra perucrpa U ocobeHHOCTeiH
HAI[MOHANIbHOTO NPEACTABJIEHUA AaT U T. [,

npononxenne

! HacnepoBaTh OT 3TOro Kjlacca TaKXe 3aITpemacTCA.
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Ta6bnwuua 6.3 (npogonxerHue)

Haspanue Bun Onucanue

CompareOrdinal Craruueckuit merosi  CpaBHeHHe ABYX CTPOK 10 KOJAaM CHMBOJIOB.
Pa3Hbie peanusaiiuu MeToJa MO3BOJISIOT
CPaBHHUBATb CTPOKH M IOACTPOKH

CompareTo Metog CpaBHeHMe TeKyIIero 3K3eMIUIApa CTPOKHU C APYTOi
CTPOKOU

Concat Cratnueckuif Mmeronr ~ Konkartenaius cTpok. MeToj AomMycKaeT ClielUieHHe
MMPOM3BOJIBHOTO YHCJIA CTPOK

Copy Cratuueckuit Metogq  Co3zaHue KOIIMM CTPOKH

Empty CraTtuueckoe nosne [TycTas cTpoka (TONMBKO AIsST YTEHUS )

Format Craruueckuit Metog ~ @opMaTHpoBaHHE B COOTBETCTBHH C 3aAaHHBIMM
cneuudukatopamu ¢popmMara (cM. xasee)

Index0f, Mertoan Ornpenenenyie MHAEKCOB NMEPBOTO U TIOCJIEHETO

Index0fAny, BXO)KJIEHHSI 33JJaHHO# MMOACTPOKH WJIH J1060ro

LastIndexOf, CHUMBOJIa M3 33JJaHHOTO Habopa

LastIndexOfAny

Insert Meron BcraBka MoACTpokH B 3aIaHHYIO MO3HULIKIO

Intern, Cratunueckue metoasr Bo3Bpaulaer cChUIKY Ha CTPOKY, €CJIM TaKast

IsInterned yxe cymectByer. Eciu ctpoku Her, Intern
nobaBisieT CTPOKY BO BHYTPEHHHMIA 1My,
IsIntern Bo3spamaer null

Join Cratmdeckuii meton  CramsHue MacCHBa CTPOK B €IMHYIO CTPOKY.
Mexnay ssieMeHTaMH MacCHBa BCTaBJISIIOTCS
pasaeauTesu (CM. fanee)

Length CBolicTBO JnnHa cTpoku (KOJMYECTBO CHMBOJIOB)

PadlLeft, Meronsi BripaBHUBaHME CTPOKH 1O JIEBOMY WJIM NIPAaBOMY

PadRight Kpalo MyTeM BCTABKH HY)KHOTO YHCJIA [Po0OesioB
B HayaJie WM B KOHLE CTPOKH

Remove Merton Y nanenvie NOACTPOKH U3 3alaHHOMN MO3ULIMH

Replace Meron 3aMeHa BceX BXOXKAEHMI 33IaHHOH MOJACTPOKH WIH
CHUMBOJIa HOBBIMM IOJACTPOKOH WJIM CUMBOJIOM

Split Merton PasznensieT CTPOKY Ha 3JIEMEHTBI, HCITOIb3Y S
3a/laHHbIE pa3feNuTe . Pe3ysibTaThl IOMEWAIOTCS
B MAacCHB CTPOK

StartsWith, Metonas BosBpamaer true wim false B 3apucuMocTH OT

EndsWith TOTO, HAYMHAETCS UM 3aKaHYUBAETCS CTPOKA
3aJ]laHHOH MOJICTPOKO

Substring Merton Brizenenue noaCTpOKH, HaAYMHAsK € 3aJAHHOM
O3NUHUH

ToCharArray Merton IIpeobpasoBaHie CTPOKH B MaCCHB CHMBOJIOB

TolLower, MeTtoan IIpeoOpa3zoBaHue CUMBOJIOB CTPOKH K HUXKHEMY

ToUpper WIH BEpXHEMY PETUCTPY
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Haasanue Bug Omucauue

Trim, MeTtoan! Y nanexne npo6esioB B Ha4asie M KOHIIE CTPOKK WM
TrimStart, TOJIBKO C OTHOTO e€ KOHIa (06paTHbIE 110 OTHOIIEHMIO
TrimEnd k MetoaaM PadlLeft u PadRight meiicTBus)

IIpumep npuMeHeHHsT METOZIOB NIpUBeeH B JUCTHHTE 6.8.

JiucTuur 6.8. Pabora co cTpokamu Tuna string
using System;
namespace ConsoleApplicationl
{ class Classl
{ static void Main()
{
string s = "npekpacHas Koponesa W3onbpa”:
Console.WritelLine( s );
string sub = s.Substring( 3 ).Remove( 12, 2 ); //1
Console.WriteLine( sub );

string[] mas = s.Split(' '): /] 2
string joined = string.Join( "! ", mas );
Console.WriteLine( joined ):

Console.WriteLine( "Bsegute CTPOKY" ):
string x = Console.ReadlLine(); /3
Console.WriteLine( "Bb BBEAW CTPOKY " + X );

double a = 12.234;
int b = 29;

Console.WriteLine( " a = {0.6:C} b = {1.2:X}". a, b ): /] 4
Console.WriteLine( " a = {0.6:0.##} b = {1.5:0.# ' py6. '}".

a, b): /15
Console.WriteLine(" a = {0:F3} b = {1:D3}". a. b,) /16

}
PesysbraT paboThl IPOrpaMMBbI:

npekpacHas Koponesa W3onbaa
KpacHas koposa W3onbpa
npekpacHas! koponesa! W3onbna
BeeguTe CTpOKY

HEe xouy!

Boi BBEMIM CTPOKY He xouy!
a=1223p. b=1D
a=12.23 b =29 py6.

B onepatope 1 BBIIOHSIOTCST /1Ba TIOCIEI0BATEILHBIX BBI30BA METOIOB: MeTox Substring
BO3BpallaeT MOJACTPOKY CTPOKH S, KOTOPasi COAEP>KUT CUMBOJIBI MCXOIHOM CTPOKH, HauH-
Has ¢ Tperbero. [11s1 9TOH MOACTPOKH BBI3BIBAETCSI METOJ Remove, yIaIsIomuii U3 Hee Ba
CMMBOJIA, HayuHasi ¢ 12-ro. Pe3ysbraT paboTel METOAA MPUCBAaUBAETCS IIEPEMEHHOM Sub.
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AprymentoM Metoza Split (oneparop 2) sSIBASETCS pas3AeIuTeNlb, B JaHHOM cJlydae —
cumBoJl npobenia. MeToa paszessieT CTPOKY Ha OTAeJIbHbIE CJIOBA, KOTOPbIE 3aHOCATCS
B MaccHB CTPOK mas. CtaTuyeckuit MeTon Join (OH BhI3bIBAETCS Yepe3 UMA Kjacca) 00b-
eIMHsET 3JIEMEHTbl MaccHBa Mas B OAHY CTPOKY, BCTABJISASI MEXAY KaKIOW Nnapoy CJIoB
ctpoky "! “. OrepaTtop 3 HalTOMMHAET BaM O TOM, KaK BBOJAUTH CTPOKM C KJIaBHATYPHL.
B onepatopax 4-6 ucnosbayercs: GpopMaTHpOBaHHe CTPOK, GoJiee MOZPOOGHO OIMUCaHHOE
B CJIEIYIOLIEM pa3aelie.

dopmaTuposaHme CTpokK

B onepatope 4 u3 nmuctunra 6.8 HesiBHO npuMeHsieTcst MeTOX Format, KOTOpPbIH 3aMeHsI-
€T BCe BXOXKAEHUs MapaMeTPOB B (GPUTYPHRIX CKOOKaX 3HAUEHMSIMA COOTBETCTBYIOLIUX
niepeMeHHBIX U3 CITUCKa BrIBoAa. [locsie HoMepa napaMeTpa MOXXHO 33JaTh MUHUMaJIb-
HYIO IIMPHMHY I10JIA BBIBOZQ, a TaKXe yKa3aTh crnenuduxaTop ¢popMara, KOTOpHIH OIl-
penensier popMy NpeACTaBJIEHMs BIBOJUMOIO 3HAYEHHUS.

B o61iem Buae napaMeTp 3aJaeTcsA CAEAYIOUIMM 00pa3oM:
{n [.m{:cneunduratop_popmuata[uucno]l]}

3necb n — HoMep napamerpa. IlapameTpsl HyMepyIOTCSI C HyJIsi, HyJieBOM IapameTp
3aMeHsIeTCsl 3HaUeHHeM IepBOi IepeMeHHO U3 CIIUCKa BbIBOAA, NTePBBIA NapaMeTp —
BTOpO# mepemenHo u T. A. [lapameTp m ompezesisteT MUHMMAJbHYIO IIUPUHY MOJIS,
KOTOPOe OTBOAMTCS IO/l BBIBOAUMOe 3HaueHue. Ec/ii BBIBOAUMOMY YUCJIY JOCTaTOYHO
MEHbLIEro KOJIMYECTBA MO3UIMHM, HEUCIIOAb3yeMble MO3NIMU 3aMIOJHAIOTCS npobesa-
mu. Ecsiu unciy Tpebyercst Gobllle NO3ULMH, apaMeTp UTHOPUPYETCS.

Cneyugpuxamop ¢popmama, Kax sIBCTByeT U3 ero Ha3BaHus, onpezessieT ¢popMaT BbIBOJA
3HayeHus.. Hanpumep, cnenundukarop C (Currency) o3HayaeT, YTO MapaMeTp JOJKeH
($hOpMaTHPOBAThCS KAK BAJIIOTA C YYETOM HALIMOHAIBHBIX OCOOEHHOCTEN NpeNCTaB/IeHN s,
a crietmukarop X (Hexadecimal) 3agaer mectHaguarepuyHyio ¢popMy IpeACTaBIECHUS
BBIBOAMMOTO 3HadeHus. Ilociie HeKOTOPEIX CrielUPHKaTOPOB MOXHO 33/1aTh KOJMYECTBO
TIO3HUIIMH, OTBOAMMBIX MO APOOHYIO YacTh BRIBOAMMOTO 3HavYeHusi (cM. omnepatop 6).

nNPUMEHAHUE

Jlo HacTosIIIIeEr0 MOMEHTA MBI MTOJIb30BATUCh COKPAUIEHHOH 3aNMHChIO, 33/1aBast TOJBKO HO-
mepa napaMetpoB. Cnucok cneuudukatopoB ¢popMaTta NpuBeeH B MPUIOXKEHUU.

B onepatope 5 u3 mMcTHHIA 6.8 UCMIONIB3YIOTCS NOIB30BAMENLCKUE WADNOHYL POPMAMUPO-
éanus. Eciii mpurisiieThes, B HUX HET HUYETO CJIOXKHOTO: TIOCJIE ABOETOYMS 33/1a€TCSI BUL
BBIBOZMMOTO 3HAYEHHUSI TIOCHMBOJIBHO, TPUYEM HA MECTE KK/IOTO CUMBOJIA MOXKET CTOSITh
160 #, 6o 0. Ecym ykasan 3Hak #, Ha aToM Mecte Oy/eT BbiBeieHa idpa YKcia, ecm
oHa He paBHa HyJs0. Ecym ykasan 0, Gyzaer BeiBenena yiobast wdpa, B ToM uucie u 0. B
Taba. 6.4 npuBezieHbI TPUMEPHI AGIOHOB U PE3yJIbTaTOB BHIBO/JA.

Tabnuna 6.4. Npumepsl NpUMeHeRNs NONbL30BaTENLCKUX WabnoHoB GpopmaTposaHNs

Yucao 1Ia6a0H Bun
1,243 00.00 01,24
1,243 #.4## 1,24
0,1 00.00 00,10

0,1 #H# N
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ITonb3oBaTenbCKHii AGMIOH MOXET TaKXe COAEpPXKaTh TEKCT, KOTOPHIi B obliueM Cy-
yae 3aKJI04aeTca B anocTpodsl.

Ctpoku tvna StringBuilder

B03MOXXHOCTH, NIpenoCTaB/sieMble KJIaccoM string, MIMPOKH, ofHako Tpe6oBaHUe He-
M3MEHHOCTH €ro 0OBEKTOB MOXET OKa3aThCsl HeyA0OHRIM. B aTOM ciyuae anst paboTs
CO CTPOKaMH NpUMeHsieTcsT Kjaacc StringBuilder, ompeneneHHbIH B IPOCTPaHCTBE
uMeH System.Text ¥ IMO3BOJIAIOUINI U3MEHSATh 3HAUEHME CBOUX IK3EMILJISPOB.

Ilpu co3paHuy 3K3eMILIsipa 0053aTeNbHO MCIIOJNB30BaTh OMEPALMIO New U KOHCTPYK-
TOp, HanpUMep:

StringBuilder a = new StringBuilder(); /11
StringBuilder b = new StringBuilder( "gqwerty" ): /1l 2
StringBuilder ¢ = new StringBuilder( 100 );: /] 3
StringBuilder d = new StringBuilder( "qwerty", 100 ): /] 4

StringBuilder e = new StringBuilder( “qwerty", 1, 3, 100 ): // 5

B KOHCTpyKTOpe Kjacca YKas3hBAlOTCS [Ba BHUAA IApaMETPOB: MHUIMAIM3MPYIOIIas
CTPOKa MJIK MOACTPOKA U 00beM MaMsITH, OTBOAUMOM IO 3K3eMILIsIp (eMxocmy b6yghe-
pa). OnuH wiam oba mapaMeTpa MOTYT OTCYTCTBOBAaTh, B 3TOM CJIy4ae HCIOJIb3YIOTCS
HX 3HAYEHMS 110 YMOTYAHHIO.

Eciu npumensiercss KOHCTpyKTop 6e3 mapamerpoB (omepaTtop 1), cosmaercst mycrast
CTpOKa pa3Mepa, 3aJaHHOro 1o yMosa4anuio (16 6aiit). /[pyrue BuAbsl KOHCTPYKTOPOB
3a/1a10T 00BbEM NMaMSATH, BbIAENsIEMOI CTPOKe, M/MJIM ee HayajibHOe 3HaueHue. Ha-
NIpUMED, B omeparope 5 00bEKT MHUIHATU3UPYETCS NOACTPOKOH AJINHON 3 CMMBOJIA,
HayuHasi ¢ nepBoro (nmozacrpoxa “"wer"). OCHOBHBIE 3/leMeHTHI KJjacca StringBuilder
npuBeneHsl B Tab. 6.5.

Tabnuua 6.5. OcHoBHbie aneMeHTHl knacca System.Text.StringBuilder

Ha3asanue Bun Onucauue

Append Merton Job6aBneHue B KoHel[ CTPOKH. Pa3Hble BapHaHTHI METOAA
MO3BOJAOT A06aBAATb B CTPOKY BEJHYHHBI JIOOBIX BCTPOEHHBIX
THUIIOB, MaCCHBbI CUMBOJIOB, CTPOKHM M MOACTPOKM Tuma String

AppendFormat Metox HobasieHHe GpopMaTHPOBAHHON CTPOKH B KOHEIl CTPOKH

Capacity CeoiictBo Ilosyuyenue uam ycraHoBka emkoctu 6ydepa. Ecan
yCTaHaBJIMBaeMoOe 3Ha4YeHHEe MEHbIIle TeKYIeH JJIMHbI CTPOKH
Wi 60Jiblile MAKCUMATBHOTO, TEHEPUPYETCH HCKIIIOUEHME
ArgumentOutOfRangeException

Insert Meton BcTaBka noACTpoKH B 33/IaHHYIO MO3MIHMIO
Length CgoiictBo [anHa cTpoku (KOJIHYECTBO CUMBOJIOB)
MaxCapacity CsoiictBo MakcuManbHEIH pasmep Oydepa

Remove Meton Y nanenue NOACTPOKHU U3 33JlaHHOM MO3ULIUM

npoponxexve 9
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Tabnnua 6.5 (npogonkerHue)

Haasauue Bun Omcanue

Replace Merton 3ameHa Bcex BXOXACHHI 3aZJlaHHO#M MOACTPOKU WJIH CUMBOJIA
HOBOM NMOACTPOKOW M CHMBOJIOM

ToString Merton [IpeobpasoBatue B cTpoKy Tuma String

[IpuMep npuMeHeHUs] METOJOB NpUBeZieH B jucTuHre 6.9.

NMucTurr 6.9. Pabota co ctpokamu Tuna StringBuilder

using System;
using System.Text;
namespace ConsoleApplicationl
{ class Classl
{ static void Main()

{

Console.Write( "Bsepute 3apnnaty: " ):
double salary = double.Parse( Console.ReadLine() ):

StringBuilder a = new StringBuilder();

a.Append( "3apnnata " ):

a.AppendFormat( "{0. 6:C} - 8 rog {1. 6:C}".
salary, salary * 12 );

Console.WriteLine( a );

a.Replace( "p.". "tbC.$" ):
Console.WriteLine( "A ny4we 6bn0 OGbi:

+a )

}
Pe3ynbTaT pabOThI IPOTPaMMBI:

Bseaute 3apnnaty: 3500
3apnnata 3 500,00p. - 8 rop 42 000.00p.
A ny4we 6bino 6bi: 3apnnata 3 500,00Teic.$ - B rog 42 000,007TbiC.$

Emkocts Oydepa He COOTBETCTBYET KOJIMYECTBY CUMBOJIOB B CTPOKE M MOXKET yBEJIHYH-
BaThCA B Ipoilecce paboThI IPOrpaMMbl KaK B pe3yJibTaTe MPSMBIX YKa3aHUM MPOrpam-
MHCTa, TaK ¥ BCJEACTBHE BbINIOJIHEHHS] METOAOB U3SMEHEHHS CTPOKH, €CJIM CTPOKA B pe-
3yJIbTaTe INpeBbillaeT TEKyuMii pasmep 6ydepa. IIporpaMMUCT MOXKET YMEHBIIHUTD
pa3mep 6ydepa ¢ momoinslo cBocTBa Capacity, 4TOObI He 3aHUMATh JHUIIHIO MAMSTb.

Knacc Random

[Ipu oT/naziKe MporpaMM, HCIOJIb3YIOIKMX MACCHBBI, YI0OHO UMETb BO3MOXHOCTD Tre-
HEPUPOBATh UCXOAHbIE IaHHBIE, 3alaHHbIE CIy4aiHbIM obpa3om. B 6ubanorexe C# Ha
3TOT CyYait ecTh Kjacc Random, ompesieieHHbIH B IPOCTPAaHCTBE MMEH System.
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JlJisi oJTy4eHus TICeBAOCTy4aiHOM MOCIENOBATEIbHOCTU YHCE HEOOX0MUMO CHaYala
CO3/aTh 3K3eMILISIP KJIacca C NOMOMIbIO KOHCTPYKTOpA, HallpUMep:

new Random(); // 1
new Random( 1 ): /] 2

Random a
Random b

EcTb 1Ba BHa KOHCTPYKTOpa: KOHCTPYKTOp 6e3 mapamerpoB (omepatop 1) ucnoss-
3yeT HayaJIbHOE 3Ha4eHHe TreHepaTopa, BHIYMCIEHHOEe Ha OCHOBE TEKYIero BpeMeHH.
B aToM ciy4ae KaXABINA pa3 cO3JaeTcsd YHUKaJIbHad 110C/AeA0BaTeIbHOCTh. KOHCTPYK-
TOp ¢ napaMeTpoM THNa int (omepaTtop 2) 3azjaeT HayajJdbHOe 3HaYeHHUe TEHEPATO-
pa, YTO 00ecIeuuBaeT BO3MOXHOCTD MOJYyYEHUSI OAUHAKOBHIX IMOCJIEI0BaTENbHO-
CTel 4YucelL.

i nonyyenusi oyepeaHOro 3HAYEHUS CEPUM IOJAb3YIOTCSI METOAAMM, MEePEYUCIeH-
HBIMHU B Tabi. 6.6.

Tabnuua 6.6. OcHoBHble MeTOab! Knacca System.Random

Haasanue Omucanue

Next () Bo3sBpaillaeT 1ieJioe IOJI0KUTETbHOE YUCIO BO BCEM IOJIOKHUTETBHOM
AuanasoHe tvna int

Next (makc) BosBpaliaer 1esnoe noaoxuteabHoe Yucio B aAuanasone [0, MaKC]
Next (MWK, MaKC) BosBpaiiaeT 1eJ10e MoJ0OKUTEAbHOE YHUC/IO B AMAaNa30He [ MUH, MAKC]
NextBytes(maccus) BosBpauiaer MmaccuB ymcesa B auamasone [0, 255]

NextDouble() BosBpamiaer BelieCTBEHHOE MOJIOXKUTEIbHOE YHCIO B Ananasone [0, 1)

[IpuMep npuMeHeHUsT MeTOZOB NpuBezieH B ucTuHre 6.10.

JincTurr 6.10. Pabora C reHeparopom ncesnociyHanHbix sucen

using System;
namespace ConsoleApplicationl
{ class Classl

{ static void Main()

{

Random a = new Random();
Random b = new Random( 1 );
const int n = 10;

Console.WriteLine( "\n [uanason [0. 11:" );
for (int i =0; i <n; ++ )
Console.Write( "{0 .6:0.##}". a.NextDouble() ):

Console.WriteLine( "\n [uanason [0, 1000]:" );
for (int i =0; i <n; ++i )
Console.Write( " " + b.Next( 1000 ) );:

Console . WriteLine( "\n [uanason [-10, 10]:" );
npogonxexve 5
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JNinctunr 6.10 (npogonxerne)

for (int i =0; i <n; ++i )
Console.Write( " " + a.Next(-10, 10) );

Console WriteLine( "\n Maccus [0, 255]:" );
byte[] mas = new byte[n];

a.NextBytes( mas );

for (int i = 0; i <n; +i) Console.Write(

won

+ mas[i] ):

}

Pe3ysbTaT paboThl MPOrpaMMBi:

[manason [0, 1]:

0.02 0,4 0,24 0,55 0,92 0,84 0,9 0.78 0.78 0,74
[wanason [0, 1000]:

248 110 467 771 657 432 354 943 101 642
Qwanason [-10, 10]:

-8 9 6 -10 7 4 9 -5 -2 -1
Maccus [0, 255]:
181 105 60 50 70 77 9 28 133 150

PekoMeHpauum no nporpaMmMupoOBaHMIO

Ucnionb3yiiTe 1151 XpaHeHUS TaHHBIX MACCHUB, €CJIM KOJIMYECTBO OJHOTUIIHBIX JIEMEH-
TOB, KOTOpBIe TpebyeTcst 0b6paboTaTh B Balllel ITporpaMme, U3BECTHO WJIH, TIO KpaifHeH
Mepe, U3BeCTHO MaKCUMaJlbHOE KOJIMYeCTBO TaKUX 37eMeHTOB. B mocienHeM ciydae
MaMsITh NOJ, MAaCCUB BRIJIESIETCS <10 MAKCUMYMY», a (PaKTUYECKOe KOJUYECTBO 3Jie-
MEHTOB XPAHHUTCS B OTEJIbHOM MepeMeHHOM, KOTOpast BBIYUCJISIETCS B IIPOTrPaMMe.

[Ipu pabore ¢ MacCMBOM HY>XHO 00s13aTEJbHO IIPeAyCcMaTpUBaTh 06pabOTKY HcC-
katouenus IndexOutOfRangeException, ecaiu MHAEKC Uil OOpalleHHs] K MacCHUBY BbI-
YUCJSeTCS B NporpaMMe no ¢opMmysiaMm, a He 3a1aeTCsl ¢ NOMOIBIO KOHCTaHT UJIU
CYETYUKOB LIMKJIOB for.

COBET

IIpu oT/IaZike MpOrpamMM, HCIONb3YIOIUX MaCCHBBI, HCXOAHbIE aHHbIE YIOOHO MOATrO-
TOBUTb B TEKCTOBOM (haiizie. ITO MO3BOJUT MPOAyMaTh, KAKMe 3HAYEHUSI ITIEMEHTOB
HeobXoaMMO 3aaTh, 4TOOB! IIPOTECTHPOBATH BBHIMOJHEHME KaXK0H BETBH ITPOrPAMMBI.
HanpuMep, HCXOAHKIE JAaHHbIE [JIs1 IPOTPAMMBI, BEIYHCIISIIONIEN B OMHOMEPHOM MacCHBe
HOMep NepBOTr0 3JIEMEHTA, PAaBHOTO HYJIO, AO/DKHBI BKJIKOYATh BapHUAHTHI, KOT/A TaKOM
3JIEMEHT BCTPEYAEeTCA B MacCHBE HH OJHOTO, OAMH u Oojee pas.

Ecsin KoMuecTBO 3/1eMEHTOB, 00pabaThiBa€MbIX IPOrPaMMOM, MOXET OBITh ITPOK3BOJIb-
HbIM, yio0Hee MCHO/Ib30BaTh HE MACCUB, a IPyTHe CTPYKTYPHI JaHHbBIX, HallpuMep Ta-
pPaMeTPU30BaHHbIE KOJUIEKIIUH, KOTOPble PaCCMaTPUBAIOTCS B riase 13.
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ITpu pabote co cTpokamMu HEOOXOAMMO YUYHMTHIBaTh, YTO B C# cTpoka Tuma string sis-
JISIeTCSl HEM3MEHSIEMbIM THIIOM JaHHBIX, TO €CTb J100ast onepalus U3MEHEHHs CTPOKH
Ha CaMOM Jejie BO3BpailaeT ee Konuiw. /(1 u3MeHeHUS CTPOK UCIOJIb3YeTCS THII
StringBuilder. IIpexxae yeM OMMCHIBaTh B ITporpaMMe Kakoe-auO0 AeHCTBHE CO CTPO-
KaMH, NOJIE3HO ITOCMOTPETD, HET JIU B CITUCKE 3JIEMEHTOB UCIOJIB3yEMOTO Kacca Mmoj-
XOASIIUX METOZIOB ¥ CBOMCTB.

1715t a¢pdekTHBHOTO MOKCKA U NPeoOpPa30BaHUsl TEKCTa B COOTBETCTBUH C 33JIaHHBIMHK
mabJIOHAMU MCITOJIb3YIOTCSI TAK HA3bIBAEMBIE PE2YNsAPHbIE BbIPANCEHUsl, KOTOPbIE pac-
CMOTPEHHI B IJase 13.



FnaBa 7
Knaccbi: nogpobHocTM

B 3T0i1 r;1aBe Mbl IPOAOJKMM 3HAKOMCTBO C 3JIeMEHTaM# KJIaCcCOB, HAYaTOE B IJIaBe J.
Cnauana MBI paCCMOTPUM AONOJNHUTEbHBIE BO3MOXXHOCTH METOAOB, HE ONIUCaHHbIE
B TJIaBe J, a 3aTeM Iepei/IeM K HOBBIM 9JIeMEHTaM KJjlacca — HWHIEKCaTopaM, olepaiHu-
SIM ¥ KeCTPYKTOpPaM.

Neperpy3ka mMetToaoB

Yacto ObiBaeT yno6HO, 4TOObI METOABI, PEATU3YIOLHE OJUH U TOT K€ aJrOPUTM LISt
pa3/IMYHBIX THUIOB JAaHHBIX, HMEJIX OJHO W TO e uMs. Eciu uMsi MeTozaa siBJsieTCS
OCMBIC/IEHHBIM M HECeT HYXHYI0 MH(pOpMAIUIO, 3TO JleJlaeT nmporpaMmy 6osee mo-
HATHOM, IIOCKOJIbKY ISl KaXJIOro AeHCTBUsA TpebyeTcs: MOMHHUTb TOJbKO OXHO HMS.
Vcmonb3oBaHue HECKONBKMX METONOB C OHUM M TEM >Ke MMEHEeM, HO Pa3IMYHBIMHU
TUIIAMH TIAPAMETPOB HA3BIBAETCS NEPezpy3Koil Memooos.

NPUMEHAHUE

Mbel YK€ NCIIOJIb30BAJIN NIEPETPYKECHHbIE BEPCUH METOAOB CTAHAPTHBIX KJIACCOB U JIaXKe CaMU
CO3/1aBaJIM TIEPETPYXKEHHBIE METO/bY, KOr/la OIMMCHIBATIH B KJIaCC€ HECKOJIbKO KOHCTPYKTODOB.

KoMmunsitop onpezesnsier, kakoit MUMEHHO MeTo/] TpeOyeTcs BBI3BaTh, 110 TUITY (HaKTH-
YECKHMX MapaMeTpoB. JTOT MpollecC HasbiBaeTcs paspewenuem (resolution) meperpys-
ku. Tun Bo3BpaimaeMoro MeTooM 3Ha4eHMs B pa3pelllecHNHY He yyacTByeTt!. MexaHusm
paspelieHUs] OCHOBAH Ha JAOCTAaTOYHO CJIOKHOM Habope mpaBuJl, CMBICJ KOTOPHIX CBO-
JUTCSI K TOMY, YTOOBI HCIIO/Tb30BaTh METOX C HanboJiee NOAXOASAIUMH aPTYMEHTAMH
BBIZIaTh COODLIEHHUE, eC/TM TaKOM He HaiijeTcsl. [JomycTM, UMeeTCs YeThIpe BapHaHTa
METO/Ia, ONpeAeisIIoniero HauboJibiliee 3HaYeHHE:

! Ecnu nocnexnui nmapaMeTp MeToaa KHMeET MOIIHd)HKaTOI) params, 0 KOTOPpOM PaCCKa3bIBa€TCs
Janee B 3TOM rjaBe, 3TOT NMApaMEeTp TAKXKEC HE YYHTHIBACTCA.
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// Bosspawaet Haubonbuee u3 ABYX UenbiX:

int max( int a. int b )

// Boaspawaet Haubonbwee u3 TPex Lenbix:

int max( int a, int b, int ¢ )

// Bo3spawaet Haubonsbwee u3 Nepsoro napameTpa U ANWHL BTOPOrO:
int max ( int a, string b )

// Bo3Bpawaer Haubonbwee w3 BTOPOro napaMeTpa U ANUHbL NEPBOro:
int max ( string b, int a )

Console.WritelLine( max( 1, 2 ) );:

Console.WriteLine( max( 1, 2, 3 ) ):
Console.WriteLine( max( 1, "2" ) ):
Console.WriteLine( max( "1", 2 ) ):

IIpu BbI30Be METOAA MaxX KOMIWJISATOP BHIOMPAET BADUAHT METOAA, COOTBETCTBYIOLIMIA
THIIY NepelaBaeMbIX B METOZ apryMeHTOB (B IPUBEAEHHOM IpUMepe OYAYT MOCIeno0-
BaTEeJIbHO BhI3BaHbl BCE YEThIPE BapHaHTa METO/a).

Ec/M TOYHOTO COOTBETCTBHSI HE HANAEHO, BHINOJHSIOTCS HesiBHbie NpeoOpa3oBa-
HUsI TUIIOB B COOTBETCTBMM € OOIUMU TpaBUJIaMM, HalTpuMep, bool u char B int, float
B double u 1. . Eciin npeobpa3zoBanue HEBO3MOXKHO, BBIZIAETCS cOoDLIeHue 06 ommb-
Ke. Ecain cooTBeTCTBHE Ha OQHOM M TOM XK€ 3Tare MOXeT ObITh NoJay4eHo Oosee yeM
ONHUM CIIOCOOOM, BHIOMPAETCs «JIydIIHif» M3 BAPHAHTOB, TO €CTh BapHAHT, COAEPXKa-
Ui MeHbIIIHE KOJUYECTBO U JUTMHY 1peoOpa30BaHUif B COOTBETCTBHM C IPABUJIAMH,
onucaHHbIMH B paszesie «IIpeobpa3oBaHust BCTPOEHHBIX apU(PMETHYECKUX THUIIOB-3HA~
yeHUi» (cM. c. 45). Ecaiu cyiecTByeT HECKOJIBKO BADHAHTOB, U3 KOTOPbIX HEBO3MOX-
HO BBIOpAThH JIYYLIMi, BbIlaeTcs: coobineHne o6 omuoxe.

Bam y>ke M3BeCTHO, YTO BCe METOAbI KJIacca OJIXKHBI Pa3nyaThbCsl CUTHATypaMu. JTO
nousTHe 65110 BBeneHO B pasjene «Meroasrs (cM. c. 106). IleperpysxenHbie METOAbI
MMEIOT OTHO MMsl, HO KOJKHbI Pa3/ndaThCs NMapaMeTpaMu, TOYHee, UX TUIIaMH H CIIO-
cobamu nepenayu (out wiu ref). Hampumep, MeTOZDI, 3aTOJIOBKH KOTOPHIX IIPHBEIEHBI
HHUXeE, MMEIOT Pa3jIYHble CUTHATYPbI ¥ CYUTAIOTCS NePerpy>KeHHbIMH:

int max( int a, int b )
int max( int a. ref int b )

Ileperpyska mMeTOmOB SIB/SIETCS NPOSABIIEHUEM NOAUMOPPU3IMA, OJHOTO U3 OCHOBHBIX
csoiticts OOII. IIporpammucTy ropasao yaoOHee NOMHMTb OIHO MMS METOJa M MC-
TI0JIb30BaTh €ro JJisi paboThI C Pa3IMYHBIMUA THUITAMHU JAHHBIX, 4 PEHIEHHE O TOM, KaKOH
BapUaHT MeTOJAA BbI3BaTh, BO3JIOXUTh Ha KOMIIMJIATOP. JTOT MPUHIMI MHUPOKO MC-
nonb3yercs B kiaccax 6ubimmorexkn NET. Hanpumep, B crangapTHoM Kiacce Console
MeTtoz Writeline meperpyxeH 19 pa3s mis BeIBOJA BeJIMYMH Pa3HbIX THIOB.

PeKkypcuBHbie MeTtoabl

Pexypcuenbim Ha3bIBaeTCS1 METOJI, KOTOPbIi BBI3BIBAET caM cebsi. Takast pekypcus Hasbl-
Baetcs npsamot. CylecTByeT elle KOC8eHHas PeKypCHUsl, KOTza [Ba Uiu Oosee MeTona
BBI3BIBAIOT APYT Apyra. Eciiu Meron Bo3biBaeT cebs, B CTeKe CO3MaeTcsi KOMKs 3HaYeHUiH
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€ro TIapaMeTPoB, KaK M MPH BbI30Be OOBIYHOTO METOA], ITOCJIe Yero yIpaBjeHue mepe-
HaeTcsl IepBOMY HCIOJHsIEMOMY onepaTtopy mertona. IIpy noBTopHOM BBbI30BE 3TOT
IpOLIECC MOBTOPSIETCSI.

ScHo, uTo 1151 3aBepIIeHUST BHIMUCTEHVH KAX/IBIH PeKyPCUBHBIA METOJ JOJIKEeH Coep-
KaTb XOTs ObI OHY HEPEKYPCUBHYIO BETBb AJITOPUTMA, 3aKAHYMBAIOIIYIOCS ONEPAaTOPOM
Bo3Bpara. [Ipu 3aBepiieHUH METOAa COOTBETCTBYIOMAsI YacTh CTeKa 0CBOGOXKAaeTCsT
Y yIpaBJjieHHe IlepelaeTCsl BhI3bIBAIOIEMY METOAY, BHIIIOJTHEHHE KOTOPOIro NPOAOIXKa-
€TCs C TOYKH, Cefyolell 32 PeKYPCUBHBIM BhI30BOM.

KnaccuueckuM npuMepoM peKkypcHBHON (DYHKUMH SIBJSIETCS (PYHKHWS BBIYMCJIEHUS
daxTopuana (3TO He O3HAYAET, 4TO (haKTOpPHUAJ CeAyeT BEIYUCAATH UMEHHO Tak). JLis
TOTO YTOOBI IIOJTyYNTh 3HaUeHHe (haKTOpHAIa YHUCIa 7, TpeOyeTCss YMHOXUTD Ha 7 ¢ak-
topuas uucia (n — 1). M3BectHo Takxke, yro 0 1=1u 1 1= 1:

Tong fact( long n ) {
if(n=0]|] n==1) return 1; // HepexypcuBHas BeTBb
return ( n * fact( n -1) ); // peKrypcuBHas BeTBb

}

To xe caMoe MOXXHO 3aIIMCaTh KOpo4e.

long fact( long n ) {
return (n>1) ?n* fact(n-1) : 1;
}

PexypcuBHBIE METOIBI Yallle BCETO MPUMEHSIOT /711 KOMIAKTHOM peau3alivy peKyp-
CMBHBIX aJIFOPUTMOB, a TaKXe IJisi pabOThl CO CTPYKTypaMH AaHHbIX, OITMCAaHHBIMH pe-
KYPCHBHO, HalIpUMep, C IBOWYHLIMH JepeBbsiMH (ITIOHATHE O JBOUYHOM JiepeBe JaeTCs
B ryaBe 13). JIo60it peKypCHBHBII METOX MOXHO peaJu30BaTh 6€3 NpUMEHEHHUs! pe-
KYPCHH, JJi 3TOTO MIPOTPAMMHUCT JOJKEH O0eCIIeYyuTh XpaHeHHe BCEX HeOOXOMMMBbIX
MAHHBIX CAaMOCTOSITENIBHO.

K docmouncmeam pekypcuu MOXHO OTHECTH KOMIIAKTHOCTb 3aIMCH, K Hedocmam-
Kam — PacXol BPEMEHU M MaMsITH Ha MOBTOPHbIE BHI30OBEI METOZA U Mepefady eMy KO-
NUH NapaMeTpoB, a IJIaBHOe, ONIACHOCTh NEPENOJTHEHUSI CTeKa.

MeToAabl C NepeMeHHbIM KOJINYeCTBOM
apryMmeHToB

WHorna 6piBaeT ynobHO co3gaTh METO/, B KOTOPBIii MOXHO NepefaBaTh pa3HOe KO-
JIUYeCTBO apryMmeHTOB. SI3bik C# mpenocTaBisieT TaKyl0 BO3MOXXHOCTb C IIOMOIIbIO
KJII0YEBOTO cJioBa params. [lapameTrp, moMeYyeHHbIH 3THUM KJIOYEBbIM CJIOBOM, pa3-
MeLIaeTCs B CIIMCKe IIapaMeTPOB MOCIEIHMM M 0003HaYaeT MacCHB 33JaHHOTO THIA
HeollpezieIEeHHOH IJTUHBI, HATPHUMeED:

public int Calculate( int a. out int ¢, params int[] d ) ..

B atoT MeTon MOXXHO niepeziaTh TpH U OoJiee napamerpos. BHyTpH MeTozia K mapamerpam,
HauMHasl C TPEeThero, 0OpalanTCcsa Kak K OObIMHBIM 3JiIeMeHTaM MaccuBa. KosmyecTBo



MeToab! C NePEMEHHBIM KOIMYECTBOM apryMeHTOB 155

3JIEMEHTOB MacCHBa MOJy4alOT ¢ MIOMOIIBIO ero cBoicTBa Length. B xawectBe mpumepa
PacCMOTPHM METOJ BEIMMCIEHHS CPEAHEro 3Ha4eHUsT 2JIEMEHTOB MacCHBa (JIUCTUHT 7.1).

Jincrunr 7.1. Metoa C nepeMerHbIM YUCNOM NapamMeTpos

using System:
namespace ConsoleApplicationl
{ class Classl

{
public stati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>