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06 aBTOpE

JxxoH MioJiep — He3aBUCHMbIM aBTOp U TexHHUUYeckUi peaakrop. Ha ceroa-
HALWHUA neHb oH Hanucan 104 kauru U 6onee 600 ctaTeit Ha camMble pa3Hbl€ TEMBI:
OT ceTel 10 MCKyCCTBEHHOIO MHTENIEKTa U OT ynpaBieHHs 6a3aMu AaHHbIX 10 ro-
JIOBOKPY>HTENBHOTO NporpaMmMupoBaHHs. HekoTopele U3 ero TeKyLux paboT BKIto-
YaloT KHUTry O MallMHHOM o0y4yeHUH, napy kHHr no Python u kuury o MATLAB.
Bnaronaps HaBbikaM TexHHueckoro peaakropa J[xoH nomor 6onee yem 70 aBTopam
YCOBEpLUEHCTBOBATb CBOM pyKONHCH. JIKOH Bceraa MHTepecoBancs pa3paboTKoH
nporpaMMHOro obecrneyeHus M nNucan O cambiX pa3HbIX A3bIKax, BKJIKOYas OYEHb
YCMELIHYIO KHUTY MO a3bIKy nporpammupoBaHus C++. O6s3aTenbHO npounTanTe
6nor xoHa no aapecy http://blog. johnmuellerbooks.com/. CBA3aTbCs C HUM
MOXCHO M0 aapecy John@JohnMuellerBooks.com.



MocBAalleHne

Pebekke. Tbl HaBe4HO B MoeM cepaLe!

bnarogapHocTun

Cnacubo moeit xeHe, Pebekke. HecMOTps Ha TO 4TO OHa MOKKHY1a 3TOT MHUD, €€
AyX €CTb B KaXIOH KHHIre, KOTOPYHO 51 MHLLY, U B KaX1OM CJIOBE, KOTOPOE MOsBASET-
cs Ha ctpaHuue. OHa Bepuia B MEHsl, KOraa He BEpHJ HUKTO.

Pacc Mannen (Russ Mullen) 3acnyxuBaer 61aronapHocTH 3a TEXHHUUYECKOE pe-
JaKTUPOBaHHE 3TOI KHUTH. OH CYLLUECTBEHHO YCHIIU TOYHOCTb U 11yOHHY M3N0XKe-
HUs MaTepuana. Pacc pabotan UCKIOUMTENBHO YCEPAHO, MOMOras B MOUCKE OLUH-
00K, Haxo[s HyXHble MaTepHalbl, a TAKKE BHOCS MHOXECTBO MpeaoXeHUH. JTa
KHHUra ocoOEHHO TpyaqHa HU3-3a U3MEHEHHUH, CBA3aHHbIX ¢ nepexoaoM Ha C# 7.0 u
Visual Studio 2017. [puwnochk NpUHUMATL MHOTO J€MCTBUTENBHO CJIOMXHbIX peLle-
HUH, B yeM Pacc MHe o4yeHb nomor.

Moii arent Matt Barnep (Matt Wagner) 3aciy>xuBaeT noxsaJbl 3a TO, 4TO MOMOT
MHE MOJIyYuTb KOHTpaKT U no3abotuics 060 Bcex AeTasiX, O KOTOpbIX OOMbLIMH-
CTBO aBTOPOB MOCTOSIHHO 3a0bIBalOT. 51 O4EHb LIEHIO €r0 NMOMOLLLb.

HakoHeu, s xoten 661 nobnarogaputs Katn Mop (Katie Mohr), Cbto3eH Kpuc-
toepceH (Susan Christophersen) u npyrux corpyaHuko peaakuuu John Wiley &
Sons, Inc. 3a ux GecnpeueneHTHYO MOANEPHKKY 3TOH paboThl.



BBepeHune

— YIUBHUTENbHBIN 3bIK! MOXHO UCMONb30BATH OMH NMLLb 3TOT S3bIK
C # ANsl BCEro — OT pa3paboTKH HACTONILHBIX NPHA0KEHUH A0 CO3AaHHA

BeO-NpHI0KEHHHN U faxce BEO-UHTEpEHCOB NPpUKIALHOrO NPOrpaMMH-
posaHus (API). B 1o Bpems kak apyrue pa3paboTyHKH BbIHYAEHbI NPEOA0EBaTh
HE0CTaTKH CBOMX SI3bIKOB ISl cO34aHMsl Jaxke HeGONbLIOrO MOAMHOXKECTBA BUAOB
npunoXxeHui, KoTopble Jerko noaaepxupaer C#, Bbl MoxeTe ObICTPO, HE MpHUKIA-
AbIBasi HU GU3UYECKUX, HU YMCTBEHHBIX YCHUIUH, KOAUPOBATb CBOM MPUI0XKEHHS,
TECTUPOBATh WX, a 3aTeM Hacnaxaarbes OeznenbeM, cuas Ha nasxe. KoHeuHo, ato-
60 A3bIK, KOTOPBIHA Ha Takoe crocobeH, HeoOX0AUMO M3y4aThb, U B 3TOM BaM Mo-
MOJET Hallla KHWra, Kotopas npeiactagaser coboi 1Bepb B HOBbIE BO3MOXKHOCTH B
nporpaMMHpOBaHHUH.

Bam uHTepecHo, nouemy HyxHa HMEHHO 3Ta KHHUra, a He kakas-To uHas? [la no-
TOMY 4TO OHa 00yuyaeT ocHoBaM si3bika C#, KOTOpbIE BCE-TakH *KenaTeabHO 3HaTb,
Mpex/ie YeM HayaTh ero UCMoab30BaTh. 34€Ch U3N0MKEHbI OCHOBBI S3blKa NpOrpam-
mupoBaHus C#, 1 Bbl CMOXETE Cpa3y e NMPUCTYMUTb K paboTe C MHTErpUpoBaHHOM
cpeaoi paspaborku Visual Studio 2017. M3 3TOi KHHUIK Bbl NOAYYUTE MAKCUMYM
uHpopmaumu o C# 7.0 3a MUHUMaNbHbIE CPOKH.

06 3TON KHUre

Jlaxxe ecnu y Bac ecTb onbIT paboThl ¢ C#, HOBble yHKUHOHANbHbIE BO3MOX-
Hocty C# 7.0 nomoryT BaM co31aBaTb MHOMO(yHKLHOHaIbHbIE MPUI0KEHHS ELLe
ObicTpee, yeM paHee. B 3TOi kHUre npeacTtaBieHO MHOXECTBO HOBbIX (yHKLHO-
HaNbHBIX BO3MOXHOCTEN JaHHOrO si3blka NporpamMMmupoBatvs. Hanpumep, Bbl 0OHa-
pY>HTe HOBbIE METO/bI MPOBEPKH COOTBETCTBHS TEKCTA LLAONOHAM, KOTOpbIE NPENo-
crapasier C# 7.0. Bbl Takoke oTkpoere A5 ceds yyaeca MCNoab30BaHUS KOpTExe
¥ JIoKanbHbIX QyHKUWH. YCOBEPLLEHCTBOBAHO [1aXe MCMOJIb30BaHUE IUTEPANOB, HO
BaM NpUAETCS 3arisiHyTb BHYTPb KHWUIMH, YTOObI Y3HaTh, KAK UMEHHO. JTa KHHWra
npeaHa3zHayeHa aas Toro, 4Tobbl Bbl MOrAW ocBouTbL C# 7.0 ObIcTpo U nerko; B Hel
MaKCHMaJbHO YCTPAHEHbI BCE COHHOCTH, KOTOPbIE MOTYT BO3HUKHYTb MPH MOMbIT-
K€ U3YYHTb 3TH TEMbI OHNAMH.



YT10o0bl MOMOYL BaM ycBauBaTb KOHUCMUHWH KHUTH, B Hei HCTOJIB3YHOTCA Caeay-
HOLWHKE cornalluCHHUs.

» TeKCT, KOTOPbI HYHO BBOAWTb B TOM e BUAE, B KAKOM OH NpuBeaeH B
KHUTE, BBIO@NIEH MOHOUMPUHHERM [MOJNYXMPHERM wpidTom.

» CnoBsa, KoTopble cnefyeT BBECTW, MOTyT ObiTb Takxe BblAeNeHbl Kypcu-
80M; B 3TOM C/NlyYae OHW UCMONb3ylOTCA B KauecTBe MecTo3anonHuTe-
nen. JTO 03HayaeT, YTO BaM HYXHO 3aMEeHUTb NX YeM-TO KOHKPETHbIM.
Hanpumep, ecnu bl BUAUTE MHCTPYKUMIO “BBEaNTE c80€ UMA N HaXXMU-
Te Knasuuwy <Enter>’, BamM HY>KHO 3aMeHUTb C80€ UMA CBOUM peasibHbIM
VMEHeM.,

» Kypcus ncnonb3oBaH Takxe AnA onpeaensembix TEpPMUHOB. ITO O3Haua-
€T, 4YTO Bbl He JOMXKHbI NONaraTbCA Ha Apyrve UCTOYHNKN nHGopMauun,
4TO6bI NONYUNTH Pa3bACHEHNE HEOHXOANMOWN TEPMUHONOT NN,

» Apgpeca B Bebe aaHbl MOHOWVIPYHHBIM WPUQTOM.

» Korpaa Hy»HO 6yeT C NOMOLLbIO MbILIW BbINONIHUTL HEKOTOPYIO Nocne-
[OBaTeNbHOCTb KOMaHA, oHW By ayT pasaeneHsl CneunanbHON CTpeskon
Hanopobue 31on: File=>New File. 3Ta 3anncb rnacuT, 4to Bbl AONKHDI
WenkHYTb MbIlWbIO CHavyana Ha NyHKTe meHio File, a 3aTem — Ha New
File.

Fnynble npeanonoxeHna

Bam, Moxer ObITb, TPYAHO B 3TO MOBEPHTb, HO Mbl HE [1€1a€M MOYTH HHKaKHX
npennonoxeHui o cBoeM uuTarene. B koHUe KOHLIOB, Mbl C BAMH JaX<e He 3HAKOMbl !
Ho nns toro, 4toObl OT 4ero-To OTTaNKMBAThLCS, HAM BCE XKE MPUXOAUTCS XOTb Kak-
TO Bac MpeACTaBATD.

Haubonee BaxxHOE€ MpennosoKeHUe — 4YTO Bbl 3HAETE, KaK MCMOJb30BaTh
Windows, Ha BallleM KOMIbIOTEPE €CTh MPaBUAbLHO YcTaHOBAEHHas konus Windows
1 Bbl yMeeTe paboTaTh ¢ npunoxeHusMu Windows. Eciu yctaHOBKa npuinoxeHuit
AN Bac — TEMHbIH Jiec, CKopee BCero, BaM OyaeT TpyaHO MUCMOb30BaTh 3Ty KHHTY.
[Tpy yTeHUH KHUTK BaM MpPUAETCS yCTaHaBAUBATh HEKOTOPbIE MPHUIOKEHHS, BbIsiC-
HAATb, KaK UX UCMONIb30BaTh, U CO34aBaTh COOCTBEHHbBIE MPOCTHIE MPHIIOKEHHS CaMO-
CTOSITENBHO.

Bam Takxe B HEKOTOpOH cTENEeHH HYXKHO 3HaTb, kak paboratb ¢ MHTepHETOM.
MHorue U3 MaTep1anoB, BKIIOUas 3arpy>KaeMble HCXOHbIE TEKCThI, HAXOAATCS B
MHTepHeTe, U BaM xenaTesibHO 3arpy3uTh UX OTTYAa, YTOObI MOJYYHTh MAKCHMalb-
HYIO BbIroay OT paboThbl C KHHUIOM.
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MukTorpammol, ncnojsibdyemboieé B KHUre

[To Mepe uTeHus 3TOH KHUMK Bbl OyneTe CTalKMBATLCS C MUKTOrpaMMaMH, KOTO-
pbIMH OTMEYEH BaXKHbIi1 MaTepHa. BoT 4to oHM 03Hauator.

COBET

BHUMAHME!

TEXHUMECKME
noaPoOBHOCTU

3ANOMHM!

CoBeTbl XOPOLIM TEM, 4YTO MOMOratOT CIKOHOMUTH BPEMS W BbIMOJHUTD
HEKOTOpY!1O 3aaady 6e3 M3NUILHKX Ycuunii. CoBETHI B 3TOI KHUTE Npea-
CTaBJIAOT COOOM MeTOAbl paboThl, MO3BOJISIOLINE CIKOHOMUThL BpeEMs,
MJIM YKa3aTeJlu Ha pecypchl, KOTOPbIE CTOMT MCMOJB30BATh, YTOObI MOJTY-
YWUTb MaKCUMaJibHY1O Bbirony ot C#.

He xoueTcs cTpouTb M3 cebs paccepXe€HHbIX POAUTENEH, HO Bbl U B Ca-
MOM JeJjie 10JIXKHbI U30eraTh BCero, YTo NOMEUYEHO TaKoi MUKTOrpaMMoii.
B npotuBHOM ciyuae MOXxeT 0OHapy» HUTbCS, YTO Balle MPUIOKEHHUE HE
paboTaer, KaK 0)KMAanoCh, YTO Bbl MOJy4aeTe HEMPaBUIbHbIE OTBETbI OT
BHELIHE WAEabHBIX aJTOPUTMOB UJIW YTO (B XyALLEM CJyyae) Bbl MoTe-
pAJIM CBOM A@HHBIE.

Bcesikuii pa3, yBuaEB 3TOT 3HaYOK, 3HATE, YTO BaC X AET pacLUMPEHHbl i
COBET MJIW HOBasi METOMKA. Bbl MOXETE CHECTH ITH 3aMETKH CJIMLLKOM
CKYYHbIMH, TaK YTO, €CJIM XOTUTE, MOXKETE WX UTHOPUPOBATb.

Ob6paTtute ocoboe BHUMaHWE Ha MaTepHall, OTMEYEHHbII 3TOH MUKTO-
rpaMMOi. DTOT TEKCT OOBIYHO COAEPXKMT BaXKHY 0 MHGOpPMaLIUIO, KOTO-
pyto HeoOx0aMMO 3HaTh A1 paboThl ¢ C#.

UcTOUYHMKMN gononHnTenbHoONn nHpopmayun

Ha sToii kHMre Bawe oO6yueHue sa3biKy nporpammupoBaHus C# He 3akaHuUMBaeT-
Cs — Ha caMOM JeJie OHO Tosibko HauuHaeTcs. hxon Mionnep (John Mueller) npe-
JOCTaBWJ1 psii MaTepuaoB B BeOe, YTOObI Jiyyllie YA0OBJETBOPUTH BalLKW MOTPEOHO-
cTH. Bbl Takxke MoXeTe HanucaTb €My 31EKTPOHHOE MUCbMO. OH MOMOXET PELIHTh
BalLlM BOMPOCHI, CBA3aHHbIE C KHUIOH, U pacckaxeT 06 o6HoBieHusx C# u npyrux
marepuasnax, CBI3aHHbIX C KHUIOii, B cBoeM Ousiore. BoT k kakum marepuanam Bbl
noJjiyyaere JOCTYyII.

» Wnapranka. Bol nonb3oBanuchb WNaprankamum B WwKone? BoT Takyto xe
wnapranky Mbl Bam 3aecb npefocrasnaem. B Hen copepkaTtca HEKOTO-
pble 3aMeTKu 0 3aaadax, KOTopble Bbl MOXKeTe pelaTb ¢ nomowbio Ci 1
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KOTOpble 3HaeT He Kaxablii Yenosek. Ytobbl Hal T Wnapranky ana 3Ton
KHUMW, NepenanTe Ha CanT www.dummies . com v novwmte C# 7.0 All-in-
One For Dummies Cheat Sheet. B Heln copepxunTca caman pa3Han nH$op-
mMauwus, ceazaHHana ¢ C#.

» O6HoBneHuA. MameHeHnA nHorga cnyvatotca. Hanpumep, Mbl Mornv
NPOCMOTPETb NPEeACTOALNE U3MEHEHWNA, KOrla UCNONb30BaNn CBOW
XPYCTanbHbIV Wap BO BPEMA HanncaHWA 3TON KHWUru. B npowwnom 31o o3-
Hayano, YTo KHWra cTana yctapesLluen U MeHee NoNe3HOMW, HO cenyac Bbl
MOXeTe HalTV ee 0OHOBNEHWA Ha CalTe No aapecy www.dummies. com.
MomrMO 3Tx 06HOBNEHWIA, MOXHO NPOCMOTPETb 6110r C OTBETaMU Ha
BOMPOCDHI YMTaTENEN 1 AEMOHCTPaLmeli None3HbIX MeToaoB pPaboTbl, CBA-
3aHHbIX C KHUron, no agpecyhttp://blog. johnmuellerbooks.com/.

» Conyrtcreyowume ¢pannbl. Bol gencteutenbHo cobupaertech BBOAUTD
BeCb NpeAcTaBNeHHbIN B KHUre Ko BPYUHY0? BONbWNMHCTBO uMTaTtenen
NpeanoYnTalnT TPaTUTb CBOE Bpema Ha Honee nHTepecHble 3aHATUA.
K cyacTbio AnA HUX U ANA BacC, NPUMEpPbI, UCNONb3yemble B KHUre, A0~
CTYNHbI ANA 3arpy3kn 13 Beba, Tak YTO BCE, YTO BaM HYXKHO caenatb, —
3TO NPOYUTATb KHUTY, YTODBbI NO3HAKOMUTBLCA C MeToAaMM paspaboTku
nporpamm Ha C#, Bce dainnbl ¢ MICxoaHbIMU TEKCTaMV Bbl MOXETE HaUTU
Ha cante www. dummies. com Ha BKnaaKe 3arpy3ok.

Yto pganbuue

JIro60i, kTo He 3HakoM ¢ C#, nomKeH HayaThb ¢ rasbl |, “Balue nepBoe kOHCONb-
Hoe npunoxeHue C#”, U nocnenoBaTelbHO MATH 10 KOHLA KHUIHU. JTa KHUra npu-
3BaHa C CaMoro Havana o0ner4y1Th AJis BaC OTKPbITUE MPEUMYLLECTB UCMOJb30BAHMUS
C#. lo3nHee, nocne TOro kak Bbl yxKe yBUAMTE 1OCTaTOHHOE koauyecTBO kona C#,
Mo HO Gyner ycrtaHoBuTbh Visual Studio u nonpo6osats paboTaTh ¢ npuMepamu
nporpamMm M3 JaHHON KHHUTH.

B uenom, yem 6osnblie Bbl 3HaeTe 0 C#, TeM ¢ 6oJiee no3aHero MecTa KHUIrd Mo-
)KeTe HayaTb ee YTEHHE.

B kHure npennonaraercs, 4To Bbl C caMOro Hayana Xxotute Buaethb ko C#. On-
HaKo, €CJIM Bbl XOTHTE B3aMMOJEICTBOBATh C 3TUM KOJOM, BaM HY>XHO UMETb yCTa-
HoBneHHyto konuto Visual Studio 2017 (HekoTopble U3 NPUMEPOB B KHUTE He OyayT
paboTtats ¢ 6onee ctapbimMu Bepcusimu Visual Studio). UroObl rapaHTUpOBaTh, YTO
KaX/bl CMOXET 3TO ceNlaTb, KHUra opueHTHpoBaHa Ha nakeT Visual Studio 2017
Community Edition, koTopblit pacnpocTpaHsieTcs 6ecniaaTHo. Bbl MoxeTe OTKpbITh
ans ceds uyneca C# 7.0, He nnata HU Konenku!
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Xaem Bawmx oT3biBOB!

B, yutaTenb 3TOH KHUMHK, M €CTb rMaBHbIH €€ KPUTHK. Mbl LIEHMM Ballie MHEHHE
M XOTHM 3HaTb, YTO ObLIO CI€NAHO HAMH MPAaBHJIBHO, YTO MOXHO Obl10 caenaThb
NyYLLE W YTO eLle Bbl XOTEJM Obl YBUAETb M3laHHBIM Hamu. Ham nHTepecHb! Mto0ble
BalM 3aMeyYaHHs B HaLll ajipec.

Mbl K /1eM BalLIMX KOMMEHTapHeEB U HaJleeMcsl Ha HUX. Bbl MoxeTe npucnars Ham
OyMaXKHOE MK 2JEKTPOHHOE MUCHMO JIMOO NPOCTO NOCETUTDH Halll BEO-CaiT 1 ocTa-
BUTb CBOM 3aMeuaHusi TaM. OJHUM CJI0BOM, N100bIM YIOOHBIM A1 Bac cnocobom
JaiTe HaM 3HaTb, HPABMTCS JIM BaM 3Ta KHHMra, a TAK)KE BbICKa)XXMTE CBOE MHEHHUE O
TOM, KaK clieslaTb Haluk KHUrM 6oJiee MHTEPECHBIMU 115 Bac.

OTnpaensst nMcbMO UM cooOLIeHHe, He 3a0yIbTe yKa3aTb Ha3BaHUE KHUIH U ee
aBTOPOB, a Taloke cBOi 00paTHbIii aapec. Mbl BHUMATE IbHO 03HAKOMMMCS € BalLIUM
MHEHHEM M 00s13aTeIbHO YUTeM ero npu otbope 1 NOAroTOBKE K H3JaHHIO HOBBIX
KHHT.

Haluu anexTpoHHbI€ ajipeca:

E-mail: info@dialektika.com
WWW: http://www.dialektika.com

BBepeHue 27






bl
aMMUNpo-
Ha C#




B 3TON YACTMU...

Masa 1,”"Bawe nepBoe KOHCONbHOE NpuUNo)KeHue Ha C#”

M

M

Maea 2, “Pa6oTa c nepemeHHbIMKN"

¥

asa 3,"”Pa6oTta co ctpokamn”

v

Masa 4, "Onepartopb!”

-

» nasa 5, “YnpaBneHne noToKkom BbinonHeHnA"

» Mnasa 6, “InaBa gna KonnekynoHepos”

v

asa 7, "Pa6oTa c konnekynamn”

-

» MnaBa 8, "0606weHHOCTL”

~

» TnaBa 9, "ITn cKNUUTENbHbIe NCKNIOYEHUA"

¥

Maea 10,”Cnnckn 3nemMeHTOB C NCNONb3OBaHNEM
nepeuncneHun”




[naBa 1

Balue nepBoe KOHCO/NbHOE
npunoXxeHne Ha C#

B OTOW MABE...

» KpaTkoe BBefjieHne B NporpaMmMmpoBaHue
» Co3aaHne NPOCTOro KOHCONbHOMO NPUNOXKEHUA
» M3yyeHne KOHCONbHOro NPUNOXEHNA

» CoxpaHeHue Koaa ana nocneaytouwen paboThi

3TOM rnase Bbl OErI0 03HAKOMHUTECH C KOMMbIOTEPAMH U KOMMbIOTEPHbI-

MU SI3bIKaMH, BKJIOUYasi KOMNbIOTEPHbIN A3blk C# (MPOM3HOCHUTCS KakK “CH-

wapn™) ¢ Visual Studio 2017. 3aTeM Bbl co31aaUTe MPOCTYIO MPOrpammy,
HanucaHHy1o Ha s3bike C#.

KomnblotepHble a3biku, C# n NET

Komnbtotep — yanBHUTENBHO ObICTPbIH, HO HEBEPOSATHO TYMOH MOMOLLHHWK Y€No-
Beka. KoMMnbloTepbl A€Na0T TO, O YEM MX MPOCAT (B pa3yMHbIX Npejeax, KOHEUHO),
M A€NaloT BCE OYEHb ObICTPO (M YeM Aanblie — TeM ObiCTpee).

K coxaneHuto, KOMMbIOTEPHl HE MOHMMAIOT HUYETO MOXOXKEro Ha 4Yea0BeHeCKUit
a3bik. J1a, Bbl MOXKETE YAUBAEHHO cka3aTb MHe: “Henpasaa, Mo TenedoH no3poaser
MHE MO3BOHUTb ApYry, MPOCTO npousHecs ero uMsa”. [a, B tenedone paboraer kpo-
LWeyHbli koMmnbtoTep. [Toayyaercs, YTO KOMMBIOTEDP BAAAEET YENOBEUECKOH peubto?
Her, peub noHHMaeT KOMMbIOTEPHAs HpoepamMma, a He caM KOMIbIOTep.



A3bIK, KOTOpbIH JE€HCTBUTEIbHO MOHUMAIOT KOMMBIOTEPbI, — 3TO MAUUHHbIU
A3b1K. YeaoBeK, B MPUHLMIE, MOXET HAaN1caTb HEYTO Ha MallMHHOM S13bIKE, HO 3TO
upe3Bbl4aiiHO TpYyAHas U NoJBepxeHHas ownbkam 3aaaua.

Jlioan 1 KOMMBIOTEPBI BCTPEUAKOTCA rae-To nocpearte. [IporpamMmucTsl co3a-
FOT NMPorpaMMbl Ha si3bIKE, KOTOpPbIH HE CTOJIb FMOKHIA, KaK YenoBevecKas peyb, HO
HaMHoro 6osiee rMOKHIA M NPOCTON B MCMOJIb30BAHHWH MO CPABHEHHIO C MALLMHHBIM
A3bIKOM. S13bIKM, 3aHMUMAIOLLME 3Ty CPEAHHY, B YacTHOCTH C#, — 3TO KOMMNbIOTEP-
HblE 3bIKH 8bICOKO2O YPOGHS. (Bbicokuit B NTaHHOM Cilyyae sIBASETCSl OTHOCHTE b~
HbIM TEPMHUHOM.)

Y10 TaKoe Nporpamma

Urto Takoe nporpamma? B npakTtuueckoM cMmbicsie nporpamma Windows npen-
cTaBasieT coboi BbINONHUMBINA (aiis, KOTOpbl MOXHO 3aMyCTUTb Ha BbIMOJHEHHUE,
JBaX<Abl LWEJIKHYB Ha ero nukrorpamme. Hanpumep, peagakrop Microsoft Word,
MCMOJb3YEMbIH ANl HAMUCAHUA 3TOH KHUTMH, — 3TO GbINOAHUMAS NPOCPAMMA
(executable program). imMeHa BbInoAHKUMBIX ¢aitioB 00bIYHO 3aKaHYMBAKOTCS pac-
lwMpeHueM .exe. Hanpumep, BoinosHuMblii daiin Microsoft Word — winword. exe.

Ho nporpamma npeacraBaseT cobol u HeuTo HHOe. BbinoaHumas nporpamma
COCTOMT M3 OJJHOrO MJIH HECKOJbKUX ucx00Hbix (haitnos (source files). McxonHblit
daiin C# npeacraBaser coboit TeKCTOBbIH (haitn, coaepxall i MocIe10BaTENbHOCTD
koMaH1 C#, KOTOpblE cCOYETaOTCs MO 3aKOHaM rpaMmaTHKK sa3bika C#. DToT daiin
Ha3bIBAETCS UCXOAHbIM, BEPOSTHO, MOTOMY, YTO y HA4YHHAIOLLErO MPOrpaMmMHCTa CO3-
JlaeTCsl BreyaTeHHE, YTO U3 HErO MPOUCTEKAIOT Pa304apOBaHUS U TPEBOTH.

AX, na, ewe rpammartuka? Jla, rpammaTika, Ho rpaMMmaTtrka ocoboro C#-poaa,
KOTOpasi ropa3fo npoiue Toi, ¢ koTopoi 60bLKMHCTBO Moaek Goposioch B cpeHeH
LLKOJIE.

Yr1o Takoe C#

A3bik nporpammupoBaHus C# sBAsSETCS OAHUM M3 MPOMEXYTOUHbBIX A3bIKOB, HC-
MoJb3yEMbIX NPOrpaMMHUCTaMM 1J1s CO3AaHHs BbINOJHUMBIX nporpamm. C# coue-
TaeT B cebe Mollb si3bika nporpamMmupoBatus C++ (MPOU3HOCHUTCA KaK “CH MIoC
nmoc”) ¢ npoctoroit Visual Basic. (Hoeiiune .NET-Bonnowenus Visual Basic Bo
MHOIMX OTHOLUEHHAX npakTHuecku paBHbl C#. Kak guarmaHckuii s3pik NET C#,
KaK MpaBuJO, NMEPBbIM M0Jy4YaeT 6OAbLUMHCTBO HOBBIX (OYHKLMOHAIbHBIX BO3MOX-
HocTel.) @aitn nporpammel Ha s3bike C# UMEET pacLUMpPEHHE . Cs.

C# npeacraBnset coboi a3blK, 00naaaouMi psiioM CBOHCTB.

» [m6kocTb. [porpammbl Ha C# MOFYT BbINONHATLCA U HA BaLLEN NOKa Nb-

HOW MaLunHe, 1 6bITb NepeaaHsl Yepes MHTEpPHET 1 BbINONHATLCA Ha He-
KOTOPOM yaa neHHOM KOMIbloTEpeE,
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» Mouwb. C# umeeT, No CyTu, TOT XKe Habop KomaHa, uto n C++, HO
“CO CrnaxeHHbIMKU OCTPbIMKN Yrnamu®”.

» [Mpocrorta B ncnonb3osBaHuu. 3awmrta ot owmnbok B C# cnacaet saw
koA oT 6onblmHCTBa OWN60K C++, NO3TOMY Bbl TPaTUTE ropasAo MeHb-
e BpeMEeHWN Ha OTNAAKY CBOWX NMPOrpamm.

» BusyanbHaa opuMeHTMPOBAHHOCTb. bubnuoTeka kopa .NET, koTopyto
C# ncnonb3yeT anA peanvsaunm MHOTUX CBOMX BO3MOXHOCTEN, npe-
[OCTaBNAET NOMOLLb, HEOOXOAUMYIO ANA NErKOro CO3AaHUA CNOXKHbIX
OKOH C pacKpbIBaOWUMUCA CNUCKaMW, BKNaAKamu, Crpy nNUPOBaHHbIMU
KHOMKaMK, Nofiocamv NPOKPYTKN U GOHOBBLIMU M306paxeHNAMM.

NET npousHocuTcs Kak “aot Het”.

» [pyxecTBeHHOCTb K UHTepHeTy. C# urpaeT KnioueByio ponb B Nnat-
¢dopme .NET Framework, HbiHewHem noaxoge Microsoft kK nporpammu-
poBaHuio ana Windows, MHTepHeTa v 3a ux npeaenamu.

COBET

» be3onacHocTb. /0601 A3bIK, NpeaHa3HauYeHHbIN AnA NCNOb30BaHUSA B
NHTepHeTe, BOMKEH BKIOYaTb Cepbe3sHble CPeacTsa 3aluTbl OT 3/10Ha-
MepEeHHbIX XaKepoB.

Hakoneu, C# aBasiercs HeoTbemJiemoit yactoto .NET.

OTa KHMra, B EPBYIO O4Yepeb, MocBsLeHa A3biky C#. Ecau Bawa ocHOB-
Has uesb — ucnoJjb3oBath Visual Studio, nporpammupoBats ans Win-
dows 8 uau 10 1160 ASP.NET, To BMecTe ¢ AaHHOH KHUIOH peKoMeHAY-
€M MpHOOPECTH KHUIH CEPUM ... 0151 YAUHUKOG 110 ITUM TEMaM.

3ANOMHU!

Yr1o Takoe .NET

[Tpoext .NET Hauancs B 2002 roay kak ctpaterus Microsoft, npusBaHHas oT-
KpbITb BEO A1 NPOCTBIX CMEPTHBIX BpPOJ€E HAac ¢ BaMH. Ha ceroaHs KM aeHb 3TO
Gosnblue, YeM Bee, uTo aenaet Microsoft. B yacTHOCTH, 3TO HOBBIH cOco6 nporpam-
mupoBaHnus 11 Windows. OH Takoke naetT ocHoBaHHbIi Ha C s3bIK MporpaMMHpoBa-
Hus C# 1 npocTbie BU3yaslbHbl€ HHCTPYMEHTBI, CAENABLIME HACTOJBLKO MOMYJSPHbIM
Visual Basic.

HeboabLuoii 3kCKype B AaHHYIO TeMY MOMOXeT BaM yBHAETb KOpHH C# u .NET.
WHTtepHeT-nporpammupoBanle B Oosiee cTapbix a3bikax, Takux kak C u C++, Tpa-
JAWLIUOHHO ObLI0 OYeHb CNOXHBIM. Sun Microsystems oTBETHAM Ha 3Ty npobaemy,
co34aB fA3blK NporpaMMUpoBaHus Java. YToObl cozaate Java, Sun B3sjaa rpaMMaTHUKy
C++, caenana ee 6osiee ynoOHOM A1 MONb30BaTEs M COCPEAOTOUMIA €€ Ha pa3pa-
60TKe pacnpeaeeHHbIX MPUIIOKEHHUH.
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Koraa nporpaMMHUCTbI rOBOPAT “pacnpeneNeHHbIH”, OHH UMEIOT B BUAY
reorpapuuecku pa3dbpocaHHble KOMMbIOTEPBI, HA KOTOPbIX paboTaloT
nporpamMmsi, obuiarolrecs Mexay coboi (B 601bLIMHCTBE ClayyaeB —
yepe3 UHTepHeT).

3ANOMHU!

Korana Heckonbko net Hazaa komnaHus Microsoft nuueH3upoBana Java, oHa
CTOJIKHYJ1aCbh C KOPUAHMUYECKUMH TPYAHOCTAMH € Sun Mo NMOBOAY U3MEHEHHIA, KOTOpbIE
OHa XoTena BHECTH B s3blk. B pe3ynbrate Microsoft 6onee nnu MeHee oTkaszanack ot
Java v Hauana uckatb cnocoObl KOHKYPHUPOBATH C ITHM S3bIKOM MPOrpaMMHUPOBaHHSL.

Takoe BbiTecHeHHe Microsoft U3 Java nowuno Ha nofb3y, MOTOMy 4TO Y Java ecTb
cepbe3Has npobsema: xots Java — 13bIK CO MHOXECTBOM BO3MOXCHOCTEH, YTOOBI MO-
JYYHTb MOJIHYIO BbITOAY OT €10 MPUMEHEHHS], ClIELYET MUcaTh Ha Java BClO NporpaMmmy
noJIHOCTBIO. Y Microsoft ObI0 CIMLLKOM MHOrO pa3paboTYHMKOB M CIIMLLKOM MHOIO
MUJIJIMOHOB CTPOK MCXOAHOrO KOJa, TaK YTo el MpULLIOCH MPUAYMbIBaTh CMOCo0 Ka-
KMM-TO 00pa3oM Moasiep>KMBaTh HECKOJBKO A3blkoB. Tak Bo3HMKNa koHuenuus .NET.

.NET — 310 Kkapkac, BO MHOrom noxoxwi Ha 6ubauoreku Java (a s3bik C# oueHb
noxox« Ha a3bik Java). Tak e, kak Java npeactasaser coboit U caM A3bIK, U 00-
lwupHYyto 6ubnuoreky kona, C# B 1eHCTBUTENbHOCTH NMpPEACTABASET COOOH HEUTO
HamHoro 6oJiblu€e, YeM MPOCTO KJHOUYEBbIE CJIOBA U CHHTaKCcHC si3bika C#. Do ewue 1
Bce, YeM 001aaaeT XxopoLlo opraHU3oBaHHas OMOIHOTEKa, coaeprKalLas ThICSUYH dJie-
MEHTOB KOJ1a, KOTOpbIE YMpPOLLAIOT BbIMOJHEHHE NHOOOro BUIa NpOrpaMMHpOBaHHS,
KOTOpOe Bbl MOXeTe cebe npeacTaBuTh, — OT Be6-6a3 naHHbIX 10 KpunTorpapuu
MM JaXke 10 CKPOMHOro auanorosoro okHa Windows.

Microsoft 3asiBuaa, yto .NET HamHOro npeBocxoaut Habop BeO-MHCTPYMEHTOB
Sun, ocHoBaHHbIW Ha Java, HO 3TO He rmaBHoe. B otaunuue ot Java, NET He Tpe-
OyeT nepenucbiBaHUsS CyLlEeCcTBYIOWMX nporpamm. [Iporpammuct Ha Visual Basic
MOXeT 100aBUTb BCEro JULIb HECKOJIbKO CTPOK, YTOOBI CIENaTh CYLIECTBYIOLLYIO
nporpammy pabotatoiueit uepe3 MHTepHer (T.e. Takasi nporpamma 3Haer, kak noJy-
yatb HeoOxoauMble naHHble U3 MHTepHeta). NET noaaepxuBaer Bce pacnpocTtpa-
HEHHble A3blkk Microsoft — W COTHM Apyrux sI3bIKOB, HAMUCAHHBIX CTOPOHHUMH
nocrasBwmrkaMu. OnHako prarmaHckum s3pikoM Guiota NET ssnsiercs C#. Umen-
HO OH OKa3bIBAETCs MEPBbIM A3bIKOM, 00€CMeYHBaIOLLMM AOCTYN K KaXXAOHW HOBOM
¢yHkuHOHanbHOM Bo3amoxxHocTH .NET.

Yro Takoe Visual Studio 2017 n Visual C#

[lepBbiM “Bu3yanbHbIM™ s3bikoM OT Microsoft 6bin Visual Basic. [lepBbiM no-
nyasipHbIM s3bikoM oT Microsoft Ha 6a3ze C 6bin Visual C++. Kak u Visual Basic,
OH MMeJ B Ha3BaHWH cJioBo “Visual”, nockonibky UMen BCTPOEHHbI rpaduyeckuii
uHTepdeiic nonb3opatens (graphical user interface — GUI). B atom rpaduueckom
uHTepdeiice ObII0 BCe, YTO HYXKHO U151 pa3paboTKH OTIMYHBIX NporpamMm Ha C++.
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B koneuHom utore Microsoft nepesesa Bce CBOM sI3bIKM B €UHYIO Cpeay —
Visual Studio. Pacnpo6osas Visual Studio 6.0, pazpaboTunku ¢ HeTeprneHHeM 0xH-
nanu nosiBieHus Bepcun 7. OaHako BCkope nepea ee Bbinmyckom Microsoft pewunna
nepeumeHoBatsb ee B “Visual Studio NET”, yToObl moauepkHyTb CBSI3b HOBOM Cpepl
c .NET.

Jlnst 60AbLIMHCTBA 3TO 3By4aslo KaK MapKETUHIOBas yJ0BKa, MOKa OHW He Hayalu
B Hee BHUKaTb. Visual Studio .NET B neHCTBUTEILHOCTH AOCTATOYHO OT/IMYANACh OT
CBOMX MpPEALIECTBEHHUKOB, YTOObI onpaBaaTh HoBoe UMs. Visual Studio 2017 sBas-
€TCsl MOTOMKOM B IEBSITOM MOKOJIEHWHU opuriHanbHoi Bepcuu Visual Studio .NET.

Microsoft Ha3biBaeT cBOtO peanu3aumio s3bika “Visual C#”. Ha camom
nene Visual C# sBasieTcss HM YeEM UHBIM, Kak KomnoHeHToM C# B cocTaBe
Visual Studio. C# — ato C# B coctase Visual Studio nau 6e3 Hero. Te-
OpETHYECKH Bbl MOXETE MUcaTh nporpammel Ha C# ¢ noMouibio Ntodoro
TEKCTOBOTO PelaKTopa U HECKOJIbKUX CreLHaibHbIX HHCTPYMEHTOB, HO
paboratb ¢ nomoubto Visual Studio ropazno npouue.

3ANOMHW!

Co3AaHue NepBoro KOHCONIbHOTO NPUNOKEHUA

Visual Studio 2017 Bkatouaet B cebs MacTep MpUIOKEHHUH, KOTOPbIH cO31aeT
WwaboHHbIE NPOrpaMMbl U COKpaLLAEeT MHOrO rpsi3HOI paboThl, KOTOPYHO BaM MpH-
1och Obl 1es1aTh CaMOCTOSATENILHO, €cK Obl Bbl Aenanu Bee camu “c Hynsa”. (Camoe
MEHbLLEE, YTO MOXKHO CKa3zaTb O CTPEMJIEHHH BCE e/1aTh CaMOMY “C Hyna”, — 3TO
upeBaTo OLHUOKamHK.)

Kak npaBuno, Takue wabaoHHbIE NpOrpaMMbl B A€HCTBUTENILHOCTH HUYETO HE
NeNakoT, Mo KpakHeH Mepe HUuero nosiesHoro. TeM He MeHee OHM MO3BOISIOT Mpe-
OJ10J1€Th Ha4aJ/IbHbIE NPENATCTBUS — TE, KOTOPbIE BO3HUKAIOT ellie 10 Hauasa pabo-
Tbl. HEKOTOpBIE M3 CTAPTOBLIX MPOrpaMM NOCTATOYHO CJIOXKHBI (HA CAMOM JIEIE Bbl
OyaeTe ynuBEHbI TEM, CKOJILKO BO3MOXHOCTEI MPEAOCTABIISET MACTEP NMPHJIOKE-
HHiA, 0cOOEHHO A8 rpadMyYecKUX Mporpamm).

OnHako paccMaTpuBaemas 31€Cb CTapToOBas nporpamMa He siBasieTcs rpagu-
yeckol. KoHconbHoe MpuioxeHne — 3TO MPHIIOKEHHE, KOTOPOE 3anycKaeTcs Ha
“koHconn” Windows, 06b1uHO MMeHyeMoi npurnalieHneM DOS nin koMaHAHbIM
okHoMm. Eciin Bel HaxxmeTe <Ctrl+R>, a 3aTem BBeaere emd, TO YBHAUTE KOMAHAHOE
OKHO. DTO M €CTb KOHCOJIb, Ha KOTOPOii OyaeT 3anyLIeHO NMPUIoKEHHE.

[TpuBeneHHble nanee MHCTPYKUMK OoTHOCATCs K Visual Studio. Ecnin Bbl
ucnoJib3yeTe 4to-1u60, oTinuHoe ot Visual Studio, obpaTutech k noky-
MEHTaLMH, npuaraeMoii k Baiuei cpeae. Kpome Toro, Bbl MoXeTe npoc-
TO BBECTH UCXOJHbIM KOJ HEMOCPeACTBEHHO B cpeny CH#.

3AMNOMHIK!
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Co3paHmne ncxogHow nporpammbl

Uto6sbl 3anyctuts Visual Studio, Haxxmure kHonky <Windows> Ha knaBuatype
M BBeAUTE Visual Studio. OfHHUM M3 BO3MOXCHbBIX BapuaHTOB sBasetcs Visual
Studio 2017. Bbl MOXeTE MOJNy4uTh AOCTYN K NPUMEPY KOAA AJIs 3TOM IIaBbl B narnke
\CSAIO4D\BKO1\CHO1 U3 OMMCAHHOrO BO BBEACHHH 3arpy>KaeMoro MCTOYHHKA.

Boinonnure cnepyrouwue aeiicTBUs Ans CO34aHMs BALLEro KOHCOJLHOO NPUIO-
wenus CH.
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Puc. 1.1. OkHO co30aHuUs H08020 Npoekma nomMozaem
8aM 8 C030aHUU Ny4we2o NpunoxeHus ona Windows

1. OTkpoiite Visual Studio 2017 v wenkH1Te Ha NYHKTE CO3RaHUA HOBOrO NPOEK-
Ta Create New Project, nokazanHom Ha puc. 1.1.

Visual Studio nokaxeT Bam pag NUKTOrpamm, NpeacTaBnAloLWNX pa3nnyHble
TWUNbI NPUNOXEHWI, KOTOPbIe Bbl MOXeTe co3aaTe (puc. 1.2).

2. B okne HoBoro npoekta New Project wenknure Ha nMKTOrpaMme KOHCONbHO-
ro npunoxeuua Console App (.NET Framework).

Y6egutech, uto Ha NnaHenu TunoB Project Types npoekToB Bbl Bbi6panu Visual
C#, a nog Hum — Windows; B npotnBHom cnyuae Visual Studio moxeT co3patb
HeuTo y>acHoe, Hanpumep nNpunoxeHue Visual Basic nnm Visual C++. 3aTem Ha
BHUMAHME!  naHenu wabnoHos Templates wenkHuTe Ha NMKTOrpaMme KOHCONIbHOrO NPUIIO-
xeHuna Console App (.NET Framework).

Visual Studio Tpebyer, utobbl nepea Tem, Kak HauyaTb BBOAUTL CBOK NPOrpammy
Ha C#, Bbl cO38any NpoekT. [I[poekm — 3TO Nanka, B KOTOPYIO Bbl NOMeLaeTe
Bce dannbl, Bxogawme B Bawy nporpammy. OH umeet Takxe Habop KoHurypa-
3ATOMHA! 1| MOHHBIX PariNoB, KOTOPbIE NOMOraloT KOMNUAATOPY BbINONHATL CBOO PaboTy.
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Korga Bbl roBopute CBOEMY KOMMUAATOPY, YTO HY>KHO CKOMNUAUPOB8AMb NPO-
rpammy, OH ynopsaouMBaeT CoaepXnMoe NPoeKTa, YTobbl HalTK dainbl, Heob-
XOAUMblE ANA CO34aHUA BbINONHUMON NPOrPaMMbl.

New Project
b Recent NET Framework 452« Soriby: Defeult L o Starch Inatglied Temptates (- E £
4 Instated o - : Visual C2
R] Blank App {Universat Windows) Visuel C# Type: Visual C=
4 Templates . i Aproject for a single-page Universat
o 2 £ i o Window: Platform iUWP) app that has no
sual WPF A NET F ework) gl 4
¢ !:_] PF:App (NELErmewor =S predefined contrels of layout
Windows Universal
i
Windows Classic Desktop E ] windows Farms App (NET Framewsark) Siausl
Web
NET Core ;ﬁ Console App {MET Core} Wl OO
NET Standard
Cloud B consorespe LT Ramenan isusl 2
Test
-
WCE S‘ki! Class Library (NET Standard) Vriual 2
bt Other Languages: s
=
b Other Project Types %! Class Libraty (HET Framework) Visual €%
Met fmding Wit toaking tor
PRV ol @ ASP.HET ek Application (NET Framewcrk) Visual (7
© Gnline @ ASPNET Core Web Application (NET Core) Vizual C#
@ ASPNET Core \#ieb Agplication (NET Frameswork) igusl T8
5;] Shared Project Vigual C®
m
ORR  ClassLibrarr Portable) visuslcs ¥
Name: App!
Locatiar: c\usersyohn\documents\wisuat studio 201 7\Projects - [ prowse..
Solutian

neqnes Apg! (¥ Create girectorytor solution
! L] AddftoSowseeCanteol

ok || Concet ]

Puc. 1.2. Macmep npunoxeruli Visual Studio co30aem dns eac Hogyio Npozpammy

TEXHUHECKUE
NOAPOBHOCM

Visual Studio 2017 npepocTaBnfAeT noaAep)Ky Kak npunoxenuii .NET
Framework, Tak u .NET Core. NMpunoxeHue .NET Framework npeacrasnaeT co-
6011 TO e camoe, yTo M Npunoxernna C#, NnogaepxMBaemble B NPeablaYLmMX
Bepcuax Windows; oHO paboTaeT Tonibko B Windows 1 He ABNnAeTcA npunoxe-
HWEM C OTKPbITbIM UCXoaHbIM KogoMm. Mpunoxenne .NET Core moxeT paboTtaTb
B ONepaunoHHbIx cuctemax Windows, Linux v Mac v nonaraeTca Ha ycTaHOB-
KY C OTKPbITbIM MCXOAHBbIM KOAOM. XOTA ncnonb3zosaHue .NET Core moxeT no-
Ka3aTbCA ngeanbHbiMm, npunoxxenua .NET Core noaaepknBatoT TONbKO 4acTb
¢byHkumn .NET Framework, v Bbl He cmoxeTe 06aBuTb K HUM rpadpuueckuii
nHtepdeiic. Microsoft cozpana .NET Core ana cnegyiowmx uenei.

KpoccnnatdopmeHHan pa3paboTtka
Mukpocnyx6bl
JloKepHble KOHTEHepbl

BbicokonpoussoauTenbHblie 1 MaclTabrpyemble NPUNoxeHna

MNoanepxka cTOpoHHMX NpunoxeHnin .NET

MmA no ymonuaHunio Bawero nepsBoro npunoxewna — App1, Ho B 3ToT pas
M3mMeHUTe ero Ha Programl, BBeAA faHHoe umaA B none umeHn Name.
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Mo ymonuyaHuWio MeCTO XpaHeHWA NPOEeKTa HaxoauUTCA rae-To B rNy6uHe Balero
KaTanora JOKYMeHTOB Documents. [1na 6onblumHCTBA pa3paboTuvkos ropasao
nyJwe pasmelyatb Gpannbl Tam, rae MOXHO MX HaUTU N B3auMOAENCTBOBATb C
HUMW MO Mepe HeoHXxoaNMOCTH, a He 0653aTeNbHO TaM, rae Nx Xo4eT pasmec-
TuTb Visual Studio.

4, BBeaunTe C: \CSAIO4D\BK01\CHO1 B none mectononoxenua Location, utobui
U3MEeHNTb pacnonoxeHue ¢pannoB NpoekTa.

5. Wenknure Ha knonke OK.

Mocne He6ONbWIOro XyXKaHWUA U LWefKaHbA BUHYecTepa Visual Studio co3paet
dalnn c nMeHeM Program. cs. (ECim Bbl NOCMOTPUTE B OKHO 06o3peBaTens pe-
weHwnn Solution Explorer, nokasaHHoe Ha puc. 1.3, TO yBuauTe HekoTopble apy-
rve dawnnbl; NoKa YTO NPOCTO UrHopUpyKTe ux.) Ecnn obo3spesatens pelweHui
He oTobpaaeTcs, BbibepuTe B MeHio View=Solution Explorer (Bua=>0603peBa-
TeNb peweHun).

=} Pregram? - Micrasoft Visual Studio 5 igonch 11 L = X
Ede Edit Yiew Project Build Debug Team Jools Tegt Apahee Window Help bhnMudiﬁ'.
- Bt WP - T o] pebug - aaycou o TR ([ ] ,
-

lution Explorer > 3%

WHE- B8 G EE L -

b =8 References
¥ 4pp config
b €2 Progrem.cs

namespace Pregrasl
class Froge e
static void Main(string[] args)
{

1

Solution Explerer

Program1 Project Propesties
EhE
FrajectFile Program).csproj
Project Folder CATSACITRBIIT.CHIT Pregrar

Project File
.+ i The name of the file containing build, configuration, and other
information about the preject.

i S ¥ A i }:yo{". = sl NS PR e S et :‘_'_‘g-'}?ﬁqixz‘i&yme;onir&:aﬁ W

Puc. 1.3. Visual Studio noka3seieaem mo/ibko 4mo c030aHHbIl Npoekm

McxoaHble ¢pannbl C# umetoT paclumpenue . cs. ima Program npeactaBnseT cobom
UMA NO yMONYaHuio, npucsaneaemoe ¢ainy nporpammoil.

BoT kak BbIMISAMT cOAepkKUMOE BALLETO MEPBOrO KOHCOJLHOTO MPHIIOKEHHS
(puc. 1.3):
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using System;

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

using System.Text;

using System.Threading.Tasks;
namespace Programl

{

class Program

{

static void Main(string{] args)

{

COBET

Bbl MOXXeTe BpYUYHYIO U3MEHMTb MECTOMOJIOKEHHUE KAXA0ro MpoeKTa.
OnHako uMeeTcs 60Jee npoctoii cnoco®. PaboTas ¢ KHUrOMH, Bbl MOXKETE
M3MEHHUTb MECTOIMOJIOKEHUE MPOrpaMM Mo yMoadaHuto. YToObbl 310 cae-
naThb, BbIMOJHUTE ClEAytOLUHE AEHCTBUS MOCE 3aBEPLIEHUS CO3AaHH
npoekra.

1. Bbi6epute nyHkT meHio Tools=Options (Cpeacrsa=MNapameTpbi).

OTkpoeTca ananorosoe okHo Options (MapameTpbl). Bbl moxeTe BbI6paTh
B HeM dnar noka3sa scex napameTpos Show All Options.

2. Bbibepure Projects and Solutions=>General (MpoekTbil n pelweHna=>
O6wue).

3. BobibepuTe HOBOE MeCTONONOXKEHMNE ANA CBOUX GaNnNoB N WeNKHUTe
Ha KHonke OK.

(B npumepax AaHHOM KHArM npeanonaraeTcs, YTo Bbl UCNofb3yeTe B Ka-
YyecTBe MeCTONONOXKEeHNA MO YMONYaHWIo KaTanor C: \CSAIO4D.)

Yka3aHHOE AMaloroBOe OKHO MOXKHO YBMAETb Ha puc. 1.4. [Toka uto He Tporaiite
ApYrHe MoJsisi B HaCTpoiKax MpoekTa.

3ANOMHW!

Bnoab neBoro kpast OkHa Koa BUAHbBI HECKOJIBKO MaJIEeHbKHX TMIKOCOB (+)
M MUHYCOB (-) B kBaaparukax. Haxxmure 3Hak + psaom ¢ using. .. [lpu
3ToM OyAeT pa3BepHyTa COOTBETCTBYIOLIAs 0bnacTb koaa. ITo ynobHas
¢dyHKUHOHaNbHas BO3MOXxHOCTb Visual Studio, koTropasi MUHUMH3UpYET
Hecnopsinok Ha 3kpaHe. BoT AMpeKTHBbI, KOTOpbIE MOSBSIOTCS MPH pas-
BEpPTbIBAHUM 001aCTH B KOHCOJIbHOM MPHJIOKEHHUH M0 YMOIUYAHUIO:

using System;

using System.Collections.Generic;

using System.Ling;
using System.Text;
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A =

L B

v Environmient

Projectsand Solutions
Generai
Build end Run
VB Defaults
VC- - Directories
V<s - Project Settings

b Web Package Managerment

\Web Projects

Source Control

Work items

Options

Projects tocation:
" C\CSAID4D

User projecttempiates location:
C:\Users\ohn'Documentsivisual Studio 201 \Templates\ProjectTemplates

Ugeritem template: location:
C:\UsersuJohn\ DocumentsiVisual Studio 2917\ TemplatesiitemTemplates

iw] Always show Ereor List if buitd finishes with errors
] Track Active Item in Sofution Explorer

] Show advanced suild configurations

V1 Always show solution

Tot Gd""” Y] Savenew projects whencreated
b gel:uggmg - @Wam yserwhenthe project location is not trusted
b Peformance Toals .
b Cross Platform . (] Shew Qutput window when build staits
b Datsbase Tools v Prompt for symbalic renaming wihen renaming files
b [l Lightweight solution load for ail sclutions

Node.js Tocls

) 0K Cancel

Puc. 1.4. U3meHeHue pacnonoxeHua npoekma no yMonyaHuto

Pecuonwbl (region) nomMoraroT nporpaMMHUCTY COCPEAOTOUMTBLCS Ha KOJIE, Hajl KO-
TOpbIM Bbl paboTaeTe, CKpbIBasi KOJ, KOTOPbI B HACTOSILLIMIA MOMEHT Bac HEe MHTe-
pecyeT. HekoTopbie 6/10kH Koaa, TakMe Kak 610K namespace, 6J10K class, METOAbI
M Apyrye 3JEMEHThI KoJa, aBTOMaTHUYECKH MOJly4atoT +/- 6e3 AUPEKTHUBBI #region.
[lpu xenaHuu Bbl MoOxeTe n0OABUTb CBOW CBOpauuBaeMbie perdoHbl, Habpas
#region nepen pa3neioM Koaa U #endregion — nocJie Hero. Kpome Toro, Bbl MO-
XETE yKa3aTb Ha3BaHUE PErMOHA, HANPHUMEP OTKpPHITEE MeTOmEL TaKOM pasaen koaa
BBIMISIAUT cJiEfy oMM 00pa3oM:

#region OTKPHITHIE METOMOBl

Baw kon
#tendregion OTKpbITHIE METOIH!

OTO UMS MOXKET coaepxkaTb npodeibl. MOXKHO Takoke BKJIaabiBaTh OJHH
pErvoH B ApYroi, HO NEPEKPbIBATbCS PEFMOHbBI HE MOTYT.

3AMOMHU!

B HacTosiluuid MOMEHT using System; SIBJASI€TCS €AMHCTBEHHOW NUPEKTUBOM
using, KoTopas HaM HeoOxoauma. OcTanbHble JUPEKTUBbI MOXKHO YIalUTb; KOMIMH-
JSTOp JacT BaM 3HATb, €CJIM Bbl YIaJUTE JIMLLHEE.

TecTtoBas noe3pka

[Ipexcne yem nbiTaTbes co3aaTh MPUIIOKEHHUE, OTKpoiTe okHO Output (BbiBOA)
(ecM OHO ellle He OTKPBITO), BOCMOJIb30BaBLLMCh MYHKTOM MeHI0 View=Output (Bua=
BeiBon). YTo6b1 npeobpaszoBarb ucxoaHblit TeKCT C# B BBIMOJHUMYIO NPOrpamMmy,
BbIOepuTe Build= Build Program1 (C6opka=I[loctpouts Programl). Visual Studio
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OTBETHT ClIEAYIOLLUM coobuieHreM (npu apyroi nokanusauuu Visual Studio oHo
MOXET ObITb APYruM):

—————— Cbopka Hawara: Project: Programl, Configuration: Debug Any CPU ---
Programl -> C:\CSAIO4D\BKO1\CHO1l\Programl\Programl\bin\Debug\Programl.exe
=== (COopka: ycnemHo: 1, c oumbkamu: 0, 6e3 mameHeHmit: 0, mnponyumeHo: 0 ===

KnroueBoii ssBnseTcs yacTb nociegHek CTPOKH, racdiias ycnewso: 1.

B o6uiem cnyuae B nporpaMMHUpOBaHUM succeeded (ycrewHo) 03HA4aeT
“xopowo”, Hy a failed (c owmbxamm) — “nNaoxo”.

COBET

UToObl BLIMONHUTL NPOrpaMMy, BbiGepuTe Ny HKT MeHto Debug=Start (OTnanka=
3anyck). [IporpaMmMa BbiBEET YEpHOE OKHO KOHCONH W HEMEIEHHO 3aBEpLUUTCS.
(Ecnu y Bac ObICTpbIii KOMMBIOTEp, BHELUHHI BUI 3TOrO OKHAa — MeJIbKaHHE YEero-To
TEMHOro Ha 3kpaHe.) [Iporpamma, noxoxe, HHu4ero He caenana. M ato Ha camom
aene Tak. 111abnoH — 310 HU YTO MHOE, Kak nmycTas 06on0UKa.

AnbTepHaTMBHas KomaHaa, Debug= Start Without Debugging (Otnanka=3a-
nyck 6e3 oTnaaku), Beaet ceds HeMHoro ayuiue. McnpoOyiire ee.

COBET

3actaBUM nporpammy paborarb

OtpenakTupyiite 1wabNoH Program. cs TaK, YTOObl OH UMeEN ClIEAYIOLLMH BUA:

using System;
namespace Programl
{
public class Program
{
// 3mecb nporpamMa HauMHaeT paboTy.
static void Main(string[] args)
{
// Tlpuryamenve NoOJIb30BATEN0 BBECTU CBOE MMS.
Console.WriteLine ("BeBemTe Bamwe mMa:");

// UTeHye BBEIEHHOTO VMMEHU.
string name = Console.ReadLine();

// TIpMBETCTBME MOJIb30BATEJISA MO MMEHU.
Console.WriteLine ("llpuBeT, " + name);

// OxmmaHne peaxkuyy MNOJIb30BATEJS .
Console.WriteLine ("HaxmmTe <Enter> mua Beixoma...");
Console.Read () ;

e
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He GecnokoiiTech U3-3a ABOMHbBIX MJIM TPOHHbBIX KOCHIX YepT (// uaun ///)
M O TOM, HY>KHO JIM BBOJAMTb OAMH MM ABa npoOena Uiu OAHY UM ABe
HoBble cTpokH. OaHako obparuTe BHUMaHHe Ha Gosblure OYKBbI.

COBET

BriGepure Build=Build Program1 (C6opka=TIlocTpouts Programl), 4yro6bl npe-
o0pa3oBaTb 3Ty HOBYIO BEPCHIO Program.cs B porpaMMy Programl. exe.

B Visual Studio 2017 Bbibepute B MeHto Debug=Start Without Debugging (Otnaaka=
3anyck 6e3 ornaaku). [TosBUTCS YepHOE OKHO KOHCOJM, B KOTOPOM BaM Mpeasioxkat
BBECTH cBOE UMs. (B03MOXKHO, BaM HY>KHO OyaeT ak TUBUPOBATb OKHO KOHCOJIH, LLE-
KHYB Ha HeM.) 3aTeM B OKHe 0TOOpa3uTCsl C/OBO Mpueer, BBEAEHHOE UMS U CTpO-
Ka Haxamre <Enter> LA Beixogfa. .. Haxatue knaBuiuy <Enter> 3akpblBaeT OKHO.

Bbl Takke MOXkeTe BBIMOJHUTL MporpamMy U3 komaHaHo# ctpoku DOS.
J1J15 3TOrO0 OTKpOMTE OKHO KOMaHAHON CTPOKU U BBEAUTE CIIEAYIOLLEE:

TexHmueckme  CD \C#Programs\Programl\bin\Debug
NOAPOBHOCTU

Tenepb BBeaMTe Programl /s BbINOJHEHUS Nporpammbl. BbeiBoa nporpam-
Mbl 1OJDKEH BbITJIETh TaK Xe, Kak U paHee. Bbl Takke MoxkeTe neperTH Kk nanke
\C#Programs\Programl\bin\Debug B npoBoaHuke Windows, a 3aTeM BbIMOJIHUTb
ABOIHOM Lwenyok Ha (aiine Programl.exe.

UtoObl OTKPbITH OKHO KOMaHAHOW CTPOKH, NonpoOyHTe BOCMO/b30BATHCS
koMaHaoi MeHto Tools=Command Prompt (CpeactBa= KomaHaHas cTpoka).
Ecmm takas komaHaa B Bawem Visual Studio HeaoctynHa, oTkpoiite npo-
BoaHHK Windows, HaiiauTe nanky, coaepikatlyto BbIMOAHUMBIH daiti, kak
Moka3aHo Ha puc. 1.5, v BbibepuTe nyHKT MeHto File=>Open Command Prompt
(Paitn=OTKpbITb KOMAHAHYIO CTPOKY). Bbl yBUAUTE OKHO C MpUMialleHU-
€M KOMaHAHOH CTPOKH, B KOTOPOM CMOXETE BbIMOJHUTb CBOKO MpOrpammy.

COBET

B9 s | CACSAIO4D\BKG1\CHOt\Program 11\Program\bim\Deb.. = C‘

B o o e e

3] st 4« Programt » bin + Debug v & SearhDebuy »

Blog Content ~ .
i -
CSAIC4D ! g ra
LA ¢ ®

8Ke1 =
" Prognmie Programl.e Programi.p
Chdt i xe.config db
Programi
o
Progrer
oin
Oebug
obj

i Properties

3 tems =

Puc. 1.5. MposodHuk Windows no3sonsaem nezko omkpeimes
OKHO KOMaHOHOU CmMpoKu
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0630p KOHCONBHOrO NPUNOXKEHMNA

B crnenytoux pazaenax Mbl pacCMOTPHM MOOYEPENHO BCE YACTH BALLErO MEpBO-
ro KOHcoJsibHOro npuoxenus C#, ytoObl pazobparbes, kak OHO paboTaer.

Kapkac nporpammbi

OCHOBHOI#1 KapKac BceX KOHCOJIbHbIX MPUIOKEHUIA UMEET ClIeNy OLLMIA BUA:

using System;

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

using System.Text;

namespace Programl

{

public class Program

{
// 3Oecb mporpamMa HauMHaeT paboTy.
public static void Main{string[] args)

{

// 30ecb HAaxXOmMTCA Ball KOX.

}

[IporpaMma HauuMHaeT BBIMOJHATBLCSA C MHCTPYKLMH, HaxoasuieHcs noce
Main(), 4 3aKaH4MBaeTCcs 3aKpbITOH GurypHoi ckobkoii (}), cnenytoLuei 3a Main ().
(Co BpemeHeM Bbl MOJTyuHTE BCE HEOOXOAMMBIE MOsicHeHUs. [loka npocTo 3Haiire,
4TO BCe paboTaeT UMEHHO TakK.)

CnHUCOK IMPEKTUB using MOXET HaXOAMTbCS HEMOCPEACTBEHHO Mepen
¢pa3oii namespace Programl { WM cpa3y nocie Hee. [lopsnok aupexrus
He UMeeT 3HaYeHHUs. Bbl MOXeETE NPUMEHUTh using K 60JbLIOMY KOJH-
yectBy cywHocTei B .NET. O Tom, 4TO 03Ha4aroT NPOCTPaHCTBA HMEH M
JUPEKTHUBBI using, Bbl y3HaeTe U3 riaaB 06 00beKTHO-OpHEHTHPOBAHHOM
nporpaMMHpOBaHHUHU B YacTH 2, “O6bEKTHO-OPUEHTUPOBAHHOE MpPOrpam-
mMupoBaHue Ha C#”.

3ANOMHW!

KommeHTapunm

»

LLIabn10H BK/IKOYAET HEKOTOPbIE CTPOKH (@ KOI MpUMEPa COAEPIKMT €LLE HECKOIIb-
KO TaKMX NOMOJIHMTEbHbIX CTPOK), TAKUE KaK MOKa3aHHas HMXKE MOJYXKHMPHBIM
wpudTOM:

// 3Bmeck, nporpamMa HawiHaeT paboTy.
public static void Main(string[] args)

C# vrHopupyer nepByto CTPOKY 3TOr0 NpUMepa, KOTopasi H3BECTHA KaK KOMMEH-
maputl.
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JIrobas cTpoka, HauMHatowwascs ¢ // uim ///, npeactasaseT coboit npo-
CTO TeKcT, koTopblii C# nrnopupyer. [1oka yto paccmarpuaiite // v ///
KaK 9KBWBAJIEHTHbIE 3aMHUCH.

COBET

[Touemy Hy>XHO BKJIIOHYAaTh B NPOrpaMMy CTPOKH, KOTOPbIE KOMIbIOTEP HTHOPH-
pyet? [ToToMy 4TO KOMMEHTapHH OOBACHAIOT BallM MHCTPYKUMK C#. [Tporpammy,
naxe Ha C#, noHATb Henerko. [ToMHMTe, YTO A3bIK MPOrpaMMMUpPOBAHUS SBSETCS
KOMITPOMMCCOM MEXAY TEM, YTO MOHMMAIOT KOMIbIOTEPBI, H TEM, YTO MOHUMAIOT
JIIOAN. DTH KOMMEHTApHH MOJIE3Hbl, KOraa Bbl MULLETE KOA, HO OCOOEHHO MOJIE3HbI
oHu 6e1HOMY NMpOrpaMMMCTY — BO3MOXHO, BaM CaMOMY, — KOTOpbIH nblTaeTcs
BOCCTAHOBMTbD Ballly JIOTMKY CMyCTs roa nocjie HanucaHus. KommenTtapuu cyuiec-
TBEHHO 00JeryatoT paboTy Haa NporpaMMoii.

% KoMMeHTHpy#iTe noyalie U nonoHs THee.

fid

"

Teno nporpammbi

PeanbHas cyTb nporpaMmel 3aKitoyeHa B npeaesax 6/10ka koga BHYTpH Main (),
KaK Moka3zaHo jafee:

// TlpurnameHve MNOJb30BATEJIO BBECTM CBOE MMA.
Console.WritelLine ("Beenure Bawe uma:");

// UYTeHue BBEIEHHOTO VIMEHM.
string name = Console.ReadLine();

// TlpyBeTCTBME MNOJIb30BATENA MO VMEHMU.
Console.WriteLine ("llpuBeT, " + name);

Bbl MOXeTE 310pOBO COIKOHOMMUTbL HAa BBOJE MCXOJHOIO TEKCTa C MOMO-
bl GYHKLHOHANBHON BO3MOXHOCTH (pparmeHToB kopa C# (C# Code
Snippets). @parMeHTbl OTAMHHO MOAXOAAT Uit OOBIYHBIX MHCTPYKLIMH,
TakuX Kak Console.WriteLine. Haxmure <Ctri+K,X>, urobbl yBuaersb
BCIUIbIBatOLLEE MEHIO (parMeHTOB. (Bo3MOXHO, BamM Hy»HO OyneT HaxaTb
ONMH WK aBa paza <Tab>, yroObl oTkpbITh nanky Visual C# wau npy-
rMe narnku B 3TOM MeH10.) [1pokpyTuTe MeHto 10 cw M HaxkmuTe <Enter>.
Visual Studio BcTaBUT T€N0 rotoBoii k paboTe MHCTPYKUMHK Console.
WriteLine () € TOYKOH BCTaBKM MEXAY KpyribiMK ckobkamu. Ecnn y Bac
€CTb HECKOJIbKO SPJIbIKOB, TAKMX KaK cw, for WaW 1f, uCrnosnb3yHTe eLue
6onee ObICTPYIO TEXHUKY: BBEAMTE cw M ABaXAbl HaxxmMuTe <Tab>. ([lo-
npoOyiTe Takxke BblAENMTb HECKOJILKO CTPOK Koaa, HaxxmuTe <CtriHK>,
a 3areM Haxxmute <Ctrl+S>. Boibepure yto-To Hanonobue if. KoHcTpyk-
ums 1f Oyser okpyswcams BblAENEHHbIE CTPOKH KOAQ.)
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[Iporpamma HauMHaeT BbIMOJIHEHHE C MepBOil HHCTpYKUHMU C#: Console.
WriteLine. JTa KOMaH/a 3aMM1CbIBAET CTPOKY CUMBOJIOB "BeenuTe Bawe uma:" B
KOHCOJTb.

Cnenyrowasi MHCTPYKLMS YMTAET OTBET MOJIb30BATENSI U COXPAHSET €r0 B hepe-
MenHoU (B CBOEro poja siLMKe 11 3Ha4eHHiH) ¢ MMeHeM name. (Cwm. rnaBy 2, “Pa-
6oTa ¢ nepeMeHHbIMHU”, 1715 MOJyUYEHHUs AOMONTHUTENbHOI HHPOpMauUK 00 3THUX
mecTax xpaHeHus.) [TocnenHss cTpoka 0ObeAMHAET CTPOKY "MpuseT, " C UMEHEM
MOJIb30BaTENSl U BbIBOAMT PE3yJIbTaT Ha KOHCOb.

[TocneaHue TpH CTPOKH 3aCTaBASIOT KOMIBIOTEP XK AaTh, MOKa MOJb30BATENb Ha-
xmeT <Enter> ans npono/mkeHUs. ITH CTPOKH rapaHTUPYHOT, YTO Y MOJb30BaTeNs
OyneTt Bpems 115 UTEHHs BbIBOAA A0 MPOAOKEHHUS MPOrpaMMbl:

// OxuIaHue peakuyuy MoJIb30BAaTENA.

Console.WriteLine ("Haxmmre <Enter> nmng BeIXOma...");
Console.Read();

DTOT wWar MOXeT ObITh BaXXHbIM B 3aBUCHMOCTH OT TOrO, KaK Bbl BbIMOJHSETE
nporpamMmy, ¥ B 3aBUCMMOCTH OT MCMOJb3yeMOH cpeabl. B yacTHOCTH, 3amyck KOH-
COJIbHOTO MpuoxkeHust BHyTpH Visual Studio uau u3 npoBoaHuka Windows nenaer
npeablay LWHE CTPOKH HEOOXOAMMBIMH; B MPOTMBHOM CJly4ae OKHO KOHCOJIH 3aKpbl-
BaeTCs Tak ObICTPO, YTO Bbl HE YCMEBAETE MPOUYUTATH pe3ybTaT. Eciin Bbl 0TkpoeTe
OKHO KOHCOJIM M 3aMyCTUTE NPOrpaMMmy M3 HEro, OKHO OCTAHETCs OTKpPbITbIM He3a-
BMCHMO OT TOro, paboTaeT Jih nporpamma.

BBeAeHne B XNTPOCTN NAHeNN 3N1eMEeHTOB

KntoueBas yacTb nporpammsl, CO31aHHOM B MpEbIAYLLIEM pa3iee, COCTOUT M3
NOCJIEAHUX NBYX CTPOK KOAa:
// OxuIaHue peaxkuuy [OJIb30BATEN .

Console.WriteLine ("Haxmmre <Enter> mnsg BuXoma...");
Console.Read() ;

Camblii npocToit cnoco6 NOBTOPHOrO CO3AaHUS ITHX KITHOUEBBIX CTPOK B KaXI0M
OynyLueM KOHCOJILHOM MPHJIOKEHHH, KOTOpbIE Bbl OyETE CO31aBaTh, OMMCAH B CJie-
AYIOLLMX pa3aesnax.

Coxpaueuue KoAa Ha NaHenun 3fIeMeHToB

[TepBblii war 3akntoyaeTcst B TOM, 4TOObl COXpPaHMTb 3TH CTPOKH B y10OHOM
MEecCTe 1151 MCMOJb30BaHHs B OynylueM: B OKHE MaHeau 31eMeHTOB. [1pu oTKpbI-
TOM KOHCOJIbHOM MpHI0XKEHUH Programl B Visual Studio BbinoaHuTE cepytouime
AENCTBHS.
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1.
2.
3.

B MeToae Main () Knacca Program BblA€NNTE TP COXPAHAEMbIE CTPOKM (B HaweM
CNy4yae — Tpu paHee YNOMUHABLUMECA CTPOKW).

Y6eaunTtecb, YTO OTKPbITO OKHO NaHe N 3neMeHTOoB. (ECn 3T He TaK, OTKpoWTe ero
€ nomouubio NyHKTa meHio View=Toolbox (Bua=IlaHenb 3nemeHTOB).)

MepeTawyTe BblAENEHHbIE CTPOKW Ha BKNaaKy General (O6wwe) okHa naHenu sne-
MEHTOB UM CKOMMPYINTE UX U MOMECTUTE Ha 3Ty NaHenNb.

MaHenb 31eMEHTOB COXPaHMT 3TW CTPOKW ANA TOFO, YTOObI NO3Ke Bbl MOT I UMK
BOCNONb30BaTbCA, He Habupan nx 3aHoBo. Ha puc. 1.6 NoKa3aHa NaHeNb MHCTPY-
MEHTOB C COXPAHEHHbIMW CTPOKaMW.

Toolbox *OXx
Search Tooleex p-
4 General

Rk Pointer

Puc. 1.6. CoxpaHeHue yacmu ucxo0H020 mekcma
Ha naHenu UHCMpPymMeHmos

"OBTOPHOE nucnoJsib3oBaHve Koga U3 naHenu 31€MeHTOB

Tenepb, Koraa y Bac ecTb COXpaHEHHbII Ha MaHen 3JIEMEHTOB TEKCT LwabJoHa,
€ro MOXHO MOBTOPHO MCMOJIb30BaTh BO BCEX KOHCOJIbHBIX MPHIIOXKEHHSAX, KOTOpPbIE
Bbl Oynere nucartb. BoT kak 3To caenarb.

1.
2.

3.

4.

B Visual Studio cosganTe HOBoe KOHCONbHOE NPUNOXKeHNe, Kak 6bino onucano
Bblwe, B pasaene “Co3zpaanne NCXo[HON NPOrpammbl”,

LllenkHuTe B pefaKToOpe B TOYKE UCXOAHOFO TEKCTA Program. cs, KyAa 6 biBbi Xo-
Tenu BCTaBUTb COOTBETCTBYIOWMI TEKCT.

Y6eputecb, YTO OKHO NAaHENN 31IEMEHTOB OTKPbITO.

Ecnu 3710 He TaK, OTKPOWTE ero, Kak CKa3aHo Bbile, B pasaene “CoxpaHeHne Koaa
Ha NaHenu 3nemMeHToB".

Ha Bknape General (O6wme) okHa NnaHenn 3N1€MEHTOB HAWAUTE COXPAHEHHDbIN
TEKCT M ABaXKADI WENIKHNTE HA HEM,

BbibpaHHbIN TeKCT 6yaeT BCTaBNEH B TOUKE BBOAA B OKHE peflakTopa.

Jlanee Bbl MOXKETE JOMUCATh OCTAJIbHBIE YACTH CBOETO MPHIIOKEHHS BBILLE ITHX
ctpok. Tenepp y Bac €CTb roTOBOE KOHCOJIbHOE MPHIIoXKEHHE. MOXKeTe HEMHOrO Mo-
MrpaTh C HUM, NPEXIE YEM NMEPEHTH K UTEHHIO raBbl 2, “Paborta ¢ nepeMeHHbIMK.

46

YACTb 1 OcHoOBbI NporpaMMuUpoBaHuna Ha C#



[naBa 2

PaOoTa
C NepeMeHHbIMI

B 3TOW IMABE... :

» MNpumeHeHune nepemeHHbIX C#

» O6bABNEHNE NepeMEeHHbIX Pa3HbIX TUNOB
» Pabota c uncnosbimn KOHCTaHTamMmn

» M3MeHeHune TUNOoB 1 BblIBOA TUMA KOMNUNATOPOM

anboJiee pyHnaMEHTaNbHOH M3 BCeX KOHLENUMH NporpaMMHpOBaHUs 5iB-
aseTcs koHuenuus nepemeHHoM. [lepemenHas C# nono6GHa HeGobLIOMY
SLLLMKY, B KOTOPOM MOXHO XPaHUTb pa3Hbie BelUH (B YaCTHOCTH, YUCa) ANs
nocJeaytoLLero npumeHeHUs. TepMUH nepemeniias npuLlen U3 MUpa MaTEMaTHKH.
K coxanenuto ans nporpaMMucToB, C# Hak/1aAbIBaeT psl OrpaHMUEHH Ha ne-
peMeHHble — OrpaHUYeHUH, C KOTOPLIMU HE CTaNKUBalOTCS MaTeMaTHKH. O aHAKO
3TH OrpaHU4eHUs UMEIOT CBOU NpUUMHBIL. [1ns C# oHM o6nieryatoT NoHUMaHHUe Toro,
YTO Bbl NOJpa3yMeBaeTe Moj NEPEMEHHOM onpeaeeHHOro TMna, a s BaC — MOMCK
o160k B BawieM koae. M3 3Toit raBbl Bbl y3HaeTe 0 TOM, Kak 0ObsIBASATh, MHULMA-
NIM3MPOBATh M UCMOJIb30BATb NEPEMEHHbIE, @ TAKXKE MO3HAKOMUTECH C HEKOTOPbIMH
U3 hyHAaMEHTaNbHbIX TUMOB JaHHBIX B si3bike CH#,



O6baBneHne nepemMeHHON

MaremaTrku paboTaloT ¢ YMCIaMH TaK, KaK HE B COCTOSSHUM paboTaTh ¢ HUMH
C#. OHu cB0OOJHO BBOASAT MEpPEMEHHbIE MPH HEOOXOAMMOCTH MPENCTABUTb UIEHO
onpeaeseHHbIM 00pa3oM U UCMOJb3YIOT aarOPUTMbl — MHOXECTBO MPOLELY PHbIX
LLIaroB, UCMOJIb3YyEMbIX /151 pELLEHHs 3a1a4l TaKHM 00pa3oM, YTO OHO UMEET CMbICII
A5 1pY rHX MAaTEMAaTHKOB, MOEMPYIOLLMX peabHbli MUp. MaTemaTHK BMOJHE MO-
XEeT CKa3aTb MM HanmucaTh CJeayoLee:

X = y*+2y+1
Ec k = y+1, To x = k?

[TporpammucT nomKeH ObITh ropa3no NnefjaHTHYHEE B UCMOJIb30BAHUH TEPMHHO-
aorun. Hanpumep, nporpammuct Ha C# MOXET HanucaThb CAeaYOLUMHA KOA:
int n;
n=1;

[lepBas ero cTpoka o3HavaeT “Bbiaenum HeOO/IbLIOE KOIMYECTBO NAaMATH KOM-
MbIOTEPA U HA3HAYMM €MY WMs n”. DTOT LIar aHaJlorMyeH, Hanpumep, aboHUpoBa-
HHIO MOYTOBOTO ILUMKA B MOYTOBOM OTAEJIEHUH U HaK/IEHKe Ha Hero spubika. Bropas
crpoka riaacut “CoxpaHuMm 3HaueHue | B mepeMeHHOi n, TEM caMbiM 3aMEHHB UM
npeabiayllee XxpaHuBLueecs B Her 3HaueHue”. [1pu ucnosib30BaHWM aHAIOrMKM ¢ MO~
YTOBbIM SILLIMKOM 3TO 3BYYHUT TaK: “OTKpOEM sLLMK, BBIOPOCUM BCe, YTO B HEM OblI10,
M MOMECTHUM B Hero |7

3HaK paBeHCTBa (=) Ha3bIBAETCS ONE PAMOPOM NPUCBAUBAHUAL.

Marematuk roBopuT: “n paBHo 1. [lporpammuct Ha C# BbipaxaeTcs
6osiee TouHo: “CoxpaHuUM 3HayeHWe | B nmepeMeHHOMH n”. OneparTopsbl
C# yKa3blBalOT KOMMbIOTEPY, YTO MMEHHO Bbl XOTHTE caenaTh. Jlpyrumu

TEXHUYECKUE
noaposHoCM  CJIOBAMH, OMEPATOPbl — 3TO rJiaroJibl, @8 HE CYLIECTBUTEJIbHbIC. Onepa-

TOp MpUCBauBaHWs OepeT 3HaYEeHHE CrpaBa OT HEro U COXPAHSET €ro B
nepeMeHHOM, yka3aHHOM crieBa oT Hero. bonee noapo6Ho 06 onepaTtopax
paccka3sbiBaeTcs B riase 4, “Onepatopsl”.

Yr1o Takoe int
B C# kaxnas nepemeHHasi umeeT GUKCHPOBAHHbIH THI. AGOHHPYS MOYTOBbIi
LMK, Bbl BLIOUPAETE ALLMK HHTEpECytoLlero Bac pasmepa. Eciu Bbl BhiOpanu sk

“nJ1s uenbix meen”, HE HaJAEMTECh, UTO B HEIO MOMECTHTCS CTpOKa.
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B npumepe 13 npenbiayLuero pasaena Bbl BbIOpany ALLMK, MpeIHa3HauY€HHbIH 115
paboTsl ¢ uenbiMu uucnamu; C# HasbiBaeT uX int. Llenbie uncna — 31o uucna, npu-
MeHsiemble 11 nepeuncinenus (1, 2, 3 u 1.4.), a Takke 0 M oTpULATEbHBIE YKCTa
(-1,-2,-3uTn.).

[lepen TeM kak MCNOAbL30BaTh MEPEMEHHYO, €€ Hal0 00bsa6Umb. OObSIBUB
MepeMEHHYI0 KaK int, B HE€ MOXKHO NMOMELLATb LIeJIble 3HAYEHHUs U U3BJIe-
KaTb UX M3 HEE, YTO MPOJEMOHCTPUPOBAHO B CJIEAYIOLUEM MPUMEDE:

3ANOMHM!

// OOBSBIISEM MEPEMEHHYI0 N

int n;

// OBBABIIAEM MEPEMEHHYI0 M M VHULMAIU3MPYEM ee 3HaueHueM 2
int m = 2;

// TlpucBauBaeM 3HadyeHMe, XpaHAUEeeCs B M, [NEPEMEHHON n

n = m;

[lepBas cTpoka mocse KOMMEHTapHs ABASETCS 00bAG.IeHUeM, KOTOPOE CO3/a-
eT HeboJbLIytO 001aCTh B MAaMATH C MMEHEM n, MPEIHA3HAYEHHYIO 1J151 XpaHEHHS
LebIX 3HauYeHW . HauanbHOE 3HaY€HHWe n HE OMpeAeIEHO 10 TeX Mop, NokKa 3Toi
MEPEMEHHOI HE npuUceoeHo HEKOTOpOe 3HaueHHe. BTropoe oObsABIEHHE HE TONBKO
0OBABISAET MEPEMEHHYIO M THNA int, HO W UHUYUAW3UPYEm €€ 3HAYEHNEM 2.

TepMHuH unuyuanuzuposams 03Ha4aeT NPUCBOMTb HauallbHOE 3HAYEHHE.
MHnumnanuszaums nepeMeHHoM 3akitoyaeTcs B NepBoM NMpUCBauBaHWM el
HEKOTOPOro 3Ha4eHMs. Bbl HUUEro He MoXeTe cka3aTb O 3HAUYEHUH nepe-
MEHHOM 10 Tex Mnop, Noka oHa He OyaeT MHMLIMaIU3UpOBaHa.

3ANOMHM!

[TocnenHsas MHCTPYKLMS MPUCBaUBAET 3HAYEHHUE, XpaHslleecs B m (paBHoe 2),
nepeMeHHo# n. [lepemeHHas n Oynet xpaHUTh 3HauUeHHE 2, NoKa ei He OyaeT npu-
CBOEHO HOBOE 3HaY€HHe (B YaCTHOCTH, OHA HE NMOTEPSIET CBOE 3HAYEHHE MPH NMPUCBa-
MBaHWU €ro MEPEMEHHOM m).

NpaBuna 06vABNEHUA NepemMeHHbIX

B bl MOXeTE BbIMOJHUTD HHULIHATH3ALIMIO nepeMeHHoﬁ KakK 4acTh ee OObABJICHHUS:

// OGbsABIIEHME NEPEeMEHHOM Turna int C npucBamMBaHMEM el
// HadanbHOTO 3Hauenmsa 1
int p = 1;
3TO 3KBUBAJIEHTHO NMOMELLUEHHUIO IB LMK int B MOMEHT €ro apCHabl, B OTJINYHE
OT €ro BCKpbITUA U MOMELLCHHUA B HETO ] mo3xe.

WHuumanmsupyiite nepeMeHHble npu ux oobsaBaeHUWU. Bo MHOrMX (HO
He BO Bcex) ciyuyasx C# MHUUMANU3UpyeT nepeMeHHble BMECTO Bac, HO
paccuuTbiBaTh Ha 3TO Henb3s. Hanpumep, C# nomewaer 0 B HEMHULMA-
JIM3UPOBAHHY IO MEPEMEHHY O THMNA int, HO KOMIUSTOP BCe paBHO Oyner

COBET
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BbIBOAUTb cooOLIeHHe 00 oLHOKe, eCaH Bbl MOMbITAETECH UCMOb30BATh
nepeMeHHyIo 10 ee HHMUManu3auud. B nporpamme Bbl Moxere 0ObsiB-
JSATb MEPEMEHHBIE I YTOAHO (HY, MOYTH Iae YrOAHO).

OnHako Bbl HE MOXETE MCIOJIb30BaTh NEPEMEHHYIO 10 TOIrO, KaK OHa 6y-
AcT OG’bﬂBﬂeHa, U NMpuUcCBanBaTb el kakve-1ubo 3HaueHHusl. Tak, cleayro-
lHe ABa NMpUCBaUBaAHUS HEKOPPEKMHbL:

BHUMAHUE!

// JTO NpuUCBayMBaHME HEBEPHO, MOCKOJIbKY MEPEMEHHO! m He
// TIDMCBOEHO 3HaueHVe [epel ee MCMOJIb30BaHNEM

int n;

int m;

n =m;

// Crnenywuee NpuUCBauBaHVE HEKOPPEKTHO B CWJIy TOT'O, YTO
// nepeMeHHas p He Obula ODOBLABJEHA OO €€ UCINOJb30BaHUSA
p = 2;

int p;

M nocnenxee: Henb3s ABaxcibl OOBSABUTb OJHY U Ty XKe MEPEMEHHYIO B OAHOM
obnacti BUAMMOCTH (Hanpumep, GyHKLHH).

Bapmnauumn Ha Temy int

BonbluMHCTBO MPOCTBIX MEpeMEHHbIX UMEIOT TUN int. OnHako C# nosposser
HacTpauBaTb LIEJIbIH TUIM 17151 KOHKPETHBIX CJly4aes.

Bce uenouucneHHble TUMbI MEPEMEHHbBIX OrpaHHUYEHbl XPAHEHHEM TOJbKO LIENbIX
yuce, HO AMana3oHbl 3TUX YKMCceN pa3nudHbl. Hanpumep, nepeMeHHas Tuna int
MOXET XPaHWUTb TOJIBKO LIEJIbIE YKCAa U3 1Mana3oHa NMPUMEPHO OT —2 10 2 MUIIH-
ap/os.

JlBa Munnuapaa caHTUMETPOB — 3TO Oosblue, yem auameTp 3emau. Ho ecau
9TOW BENHYHMHbI BaM He xBaraeT, C# npeaocTaBisieT ewe OAUH LeNOYMCIEH HbIH
THI, Ha3biBaeMblil long (COKpaLleHHE OT long int), KOTOPbIH MOXET XPaHHUTb ro-
pa3no 6oabLIve YUcna 3a CUET yBEJHUYEHHUS pa3Mepa “suiuka’;: oH 3aHUMaeT 8§ OalT
(64 6uT) B OTNIIMUHKE OT 4-OMTOBOrO int.

B C# umeroTrcs v Apyrue LenoYrcieHHble TUIbl, Moka3aHHbie B Tabn. 2.1.

Tabnuuya 2.1. Pasmep 1 ANana3oH LeNnouncieHHbix Tunos C#

Pasmep, [lnanasoH sHaueHWi Npumep ncnonbszosanna
6anT

sbyte 1 OT-128 po 127 sbyte sb=12;

byte 1 OT0 pno 255 byteb=12;

short 2 OT1-32768 1032767 short sn=12345;

50 YACTb 1 OcHoBbI NporpaMmupoBaHna Ha C#



Oxonyanue mabn. 2.1

Pasmep, [AunanazoH s3HaueHUn MNpumep ncnonblosanus
6ant
ushort 2 OT10 1065535 ushort usn =62345;
int 4 0OT1-2147483648 no int n=1234567890;
2147483647
uint 4 OT10 80 4294967295 uintun=3234567890U;
long 8 Or1-9223372036854775808 longl=123456789012L;
10 9223372036854775807
ulong 8 Ot0po ulong ul =123456789012L;
18446744073709551615

Kak Oyner pacckazaHo nozxe, GUKCUpOBaHHbIE 3HAYEHHA, TaKHUE Kak |, Toxe
uMmetoT TuM. [1o ymonvaHuio cumraercs, 4to npocras KOHCTaHTa Hanoaobue | ume-
€T TUN int. Lle1oYncneHHbIE KOHCTaHTbI, OTJMYHBIE OT int, JOMKHbBI ABHO YKa3bl-
BaTb CBOH THN. Tak, Hanpumep, 123U (0OpaTUTE BHUMAHHUE Ha U) — 3TO KOHCTaHTa
THMa uint, 6€33HaKOBOro LIENOro.

BonbWKMHCTBO LeNbIX 3HAYEHUIH — 3Hakoevie (signed), T.e. OHU MOTYT Mpen-
CTaBAATb HAPSALy C MOJIOXKHUTENbHBIMU U OTPHULIATENbHBIE 3HaYEHUS. be33HakoBble
(unsigned) ueabie yucna MOryT MPEACTaBAATL TOJILKO HEOTPHULIATENbHbBIE 3HAUEH M,
HO 3aTO MX AHana3soH MpeACTaBIEHHs yABaUBAETCS MO CPAaBHEHHIO C COOTBETCTBYO-
LMMH 3HaKoBbIMH THNaMu. Kak BUaHO 13 Tabn. 2.1, umMeHna 6onbluMHCTBa G€33HaKO-
BbIX THMOB 00pa3ytOTCs M3 3HAKOBbIX MyTeM Ao0aBaeHHs npeduKca u.

B 3t10ii kHUre 6e33HaKOBbIE LiE/Ible HAM HE MOHaA004aTCA.

COBET

MpeAacTaBneHne Apo6GHbIX Yncen

JInst MHOXECTBA BbIUUCNEHUH HEOOXOAUMBI IpOOHbIE YKCAa, KOTOpPbIE HUKAK HE
MOTYT ObITh TOUHO NpeAcTaBAeHbl LeNbIMK Yicaamu. ObLuee ypaBHeHHe 1151 npeod-
pasoBaHHs TeMNEpaTyphbl B rpaaycax @apexreiita B TeMnepatypy B rpaaycax Llesb-
CHUsl IEMOHCTPUPYET 3TO:

// Tlpeobpa3oBaHne TemnepaTypbl 41°F
int fahr = 41;
int celsius = (fahr - 32)*(5/9);
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OTO ypaBHEHHE KOPPEKTHO pabOTaeT A1 HEKOTOPbIX 3Ha4eHUH, Hanpumep 41
rpaayc no PapeHreity TouHO paBeH 5 rpagycam o Lieabcuio.

[Tonpobyem Tenepb apyroe 3Hauenue, Hanpumep 100°F. [Ipuctynum k BbluMcae-
HuaM: 100-32=68; 68 ymMHOXHTb Ha 5/9 aaeT Npu UCMONB30BaHUU LEABIX YKcen 37.
Ho npaBunbHbIil oTBeT — 37,78 M AaXke 3TO HE COBCEM BEPHO, TaK KaK B JEHCTBH-
TENbHOCTH NMpaBuibHbIA oTBeT — 37,777..., rae 7 noBropsieTcs 40 OECKOHEYHOCTH.

Tun int MOXET NPEeACTaBAATL TONBKO Leable yncaa. Llenbiit skBuBaneHT
uucna 37,78 — 37. [1pu 3TOM, A5 TOro YToObl Pa3MECTUTH YKCIIO B LiE-
Noi nepeMeHHoM, apoOHas yacTb yhcha otopacbiBaercs. Takoe aeHcTBue
Ha3bIBaeTCs yceueHuem (truncation).

YceueHue — 3TO He TO xke caMoe, uTo okpyerexue (rounding). [Tpu yceue-
HUK oTOpachkiBaeTcs ApoOHas YacTb, a MPU OKPYJIEHUH noayvaercs 6au-
*akuiee uenoe 3HauyeHue. Taxk, yceuenue 1,9 nacr |, a okpyrnenue — 2.

TEXHUYECKUE
noAPOBHOCTY

na Temnepatyp 3HaueHus1 37 MOXKET OKa3aTbCsl BMOJHE AOCTAaTO4YHO. Bpsaa au
BaLuaoaexnaa npu 37,78°C Oyner cyluecTBeHHO oTauyaTees ot oaexcabl npu 37°C. Ho
AJ151 MHOXKECTBA, €C/M HE OONbLUMHCTBA, MPHUIOKEHUH TAKOE YCEYEHHE HEMPUEMIIEMO.

Ha camom pene Bce ropasno xyxe. Tun int HE B COCTOSSHUM XPaHHUTb 3HAYEHHE
5/9 v npeobpasyet ero B 0. CooTBETCTBEHHO, AaHHas popMyna OyaeT naBaTh HyJe-
BOE 3Ha4Y€HHE celsius Ans Moboro 3HaueHus fahr. [loaTomMy naxe TakoH HEMPUTA-
3aTeNbHbIN YEN0BEK, KaK 51, COUTET 3TO HEMPHEMIIEMbIM.

Pa6ota c uncnamm ¢ nnaBaloLieit TOUKou

OrpaHuyeHHs, HaKNaAbiBaEMble Ha NMEPEMEHHbIE THMA int, AN MHOMHMX MpPH-
noxeHui HenpuemaeMbl. OObIYHO MaBHBIM NPENSITCTBUEM SIBASETCS HE AMana3oH
BO3MOXCHbIX 3HAUEHH (ABYX KBUHTHJIJIMOHOB 64-O0MTOBOrO long XBaTaeT, noxanyi,
QN5 oaaBnsoulero 60AbLIMHCTBA 33a1a4), a HEBO3MOXKHOCTb MpeACTaBAEHHS Apo0-
HbIX YMCell.

B HEKOTOpBIX CUTyalLHAX HYXHbl YHCNA, KOTOPbIE MOTYT UMETb HEHYJIEBYIO
ApoOHYIO YacTb M KOTOpPbIE MaTEMAaTHKH Ha3blBAIOT 0eUCMBUMENbHbIMU YUCIAMU
(real numbers). Bcerna HaxoasTcs A0AM, YAHBASIOLMECS TAKOMY Ha3BaHHUIO: HEy-
XENH LeNble YUCNa — HEeACHCTBUTENbHbIE?

OO6paruTe BHUMaHUE Ha TO, YTO AEHCTBUTENILHOE YUCIIO MOJiem UMETh
HEHyJIEBYIO APOOHYIO YacThb, T.€. YUCAO 1.5 aBaseTcs AeHCTBUTENbHBIM
Tak *e, kak ¥ uucno 1,0, Hanpumep 1,0+0,1=1,1. IlpocTo npu ure-
HHUM OCTaBLUENCS YaCTH ITOH raaBbl HE 3a0bIBAlTE O HAJUYMHU 3ans-
TOM (BMECTO KOTOpPOH B 3aMUCH YHUCEN B sA3blke NMporpammupoBaHus C#

3ANOMHU!
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MCMOJIb3YETCs TOUKA, MO3TOMY B AajbHelLeM Mbl Oyn1eM roBOpuTh UMEH-
HO O JE€CATHYHOIN TOUKE, a HE 3aMsToM).

K cuactbto, C# npekpacHO MOHWUMAET, YTO Takoe AeHcTBUTENbHbIE Yncna. OHu
MOryT ObITb C MNaBaroLlel TOUKON U C TaK Ha3blBaEMbIM JAECATHYHBIM MpeaCcTaBe-
HueM. [opa3o Gonee pacnpocTpaHeHa nnaparolas TOUKa.

O6baBneHue nepeMeHHOM C NnaBaloLen TOUKoN

l'lepeMeHHaﬂ C I'IJ'IaBaIOllJ,eﬁ TOYKON MOXET ObITh 06’bﬂBJ’IeHa TakK, KakK Nnoka3saHo B
CJeYIOLEM NPUMEDE:
float £ = 1.0;

[Tocne Toro kak Bbl OObSABUTE MEPEMEHHYIO KaK float, OHa OCTAHETCSA TaKOBOH
MpH BCEX ECTECTBEHHbIX 11151 HEE OnepauLusX.

B T1a6n. 2.2 paccmarpuBatotes ucnons3yrowuecs B C# Tunbl ¢ niasatoweit Tou-
koi. Bce nepeMeHHble 3TUX TMMOB — 3HAKOBbIE (T.€. HE CYLUECTBYET TaKOW BELUH,
kak 6e33HaKoBas mepeMeHHas ¢ njaBarollel TOYKOi, He cnocoOHas NpeacTaBaATh
OTpHLIATENIbHbIE 3HAUYEHHS).

Ta6bnuua 2.2. Paamepbl 1 AMana3oHbl NpeACcTaBNeHUA
TWUNOB NEepeMEeHHbIX C NJiaBaolen TOUKON

Pasmep, [AwnanasoH TouHocTb, [Mpumep

6ant 3HaYeHUN undp ncNonb3oBaHNA
float 4 OT11.5x10™* po 3.4x10% 6-7 float £=-1.2F;
double 8 O715.0x10-3% o 1.7x10%®  15-16 doubled=1.2;

Bbl MOXeTe pelunTb, YTo THN float — 3TO THUM MO YMOJUYaHHIO A4 ne-
pEMEHHBIX C MJlaBarolIeil TOUKOM, HO Ha CaMOM JeJle TAKUM THIOM MO
yMosl4aHuto sBnsietcst double. Ecnu Bbl He onpeaenurte sBHO TUM 14,
ckaxkeM, 12.3, C# caenaer ero double.

3AMOMHM!

B cron6ue “TouHocTs” B Tabn. 2.2 yka3aHO KOJMYECTBO 3HayalmMx Ludp, KoTo-
pble MOXET NpeAcTaBasTh Takas nepemeHHas. Hanpumep, 5/9 Ha camom aene paBHO
0,555... c 6eckoHe4HOi nocnenoBaTeNbHOCTbIO NATEpOK. O1HAKO NepeMeHHas Tuna
float MMeeT TOHYHOCTh He Honee 6 uudp, a 3TO 03HAYAET, YTO BCe LMPpbI Mocae Lie-
CTOI MOryT ObITb MpoUrHOpUpOBaHbl. Takum 06pazom, 5/9, 6yayuu BbipaxKeHHbIM B
BUIE float, MOXET BbIMAAETb Kak

0.5555551457382

He 3a6biBaiire, uto Bce Ludpbl MOCNE WECTOH NATEPKH HEHAAEHKHDI.
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To xe uncno 5/9 npu “cnoab3oBaHMM THNA double MOXET BbIMISAETh CEAYIO-
KM oOpazom:

0.55555555555555557823
Tun double umeer 15-16 3Hauawmx undp.

Yucna ¢ nnasatouiei Toukoi B C# no yMonuaHUIO UMEIOT TOYHOCTb
double, TaKk YTO MPUMEHSANTE Be3]€ THN double, €C/IU TOJILKO y BAC HET
BECKMX MPUYMH MOCTYNHUTb WHAye. BOT Kak BbIMISAUT ypaBHEHHE AN
npeoOpa3oBaHus Temnepatrypbl no MapeHreiTy B TeMnepaTypy no Llens-
CHIO C HCMOJb30BaHWEM apH(PMETHKH C riaBaroLLel TOUKOM:

double celsius = (fahr - 32.0) * (5.0 / 9.0)

OrpaHu4yeHnA NnepeMeHHbIX C NNaBalowWwen TOUKON

Bbl MOXeTe peluuTh UCNOIb30BaTh NEPEMEHHbBIE C MIABalOLLEH TOUKOM BE3ae U
BCEraa, pa3 y>k OHM TaK XOpOLLUO peLuatoT npobaemy yceuenus. [la, KOHEUHO, OHH
MCMOJb3YIOT HEMHOro 60JIbLLIE MAMSTH, HO BEllb CerofHs 3To He npobaema? Ho neno
B TOM, YTO y YMCEJ C MAaBaroLleld TOYKOI UMeeTCs psill OrpaHUYEHUA.

lMepeyucnenue

Henb3s ucnonb3oBaTh YKca ¢ MiaBaroLlei Toukoi 1ns nepeumcienus. Hekoro-
pbl€ BELLM HY>HO npocTo cocuuTats (1, 2, 3 v 1.4.). Bcem u3BecTHo, uto uucaa 1.0,
2.0, 3.0 MOXCHO MPUMEHSTD AJI NOACYETA KOJHUYECTBA TOYHO TaK Xe, kak v 1, 2, 3,
Ho C# 3Toro He 3HaeT. Hanpumep, npu yka3aHHOMH BblLLE TOYUHOCTH YKCE C M1aBato-
wei Toukoi otkyaa C# 3HaTh, YTO Bbl HE cka3anu B Oeucmeumenvrocmu 1.000001?

He3aBucHMO OT TOro, HAXOAMUTE JIU Bbl 3Ty aprymeHTauuto )/6CIII’ITCJ'IB-
HOM, Bbl HE MOXETE UCMOAb30BaTh UKCJIA C MJaBaoLLEi TOUKOH A1 Noa-
cyeTa KoJIH4YeCcTBa.

3ANOMHU!

CpasneHnue 4ucen

Canenyet ObITb O4EHb OCTOPOXKHBIMHU MPH CPABHEHHUH YKCEN C NAaBaloLled Tou-
koit. Hanpumep, 12,6 moxer Ob1Tb npeactasaexHo kak 12,600001. boabuHcTBO M1t0-
A€l He BOJIHYIOT Takue Mesikue 100aBKH B KOHLIE YMCAA, HO KOMMbIOTEP MOHHUMAET
ux OykBanbHo, u ans C# 12,600000 u 12,600001 — 3710 pa3Hbie yucha.

Tak, cnoxus 1,1 v 1,1, Bbl MOXETE NOAYUYMTHL B KauecTBE pe3yabTara 2,2 UiH
2,200001. U cnpocus “PaBHO 11 3HaYeHHe doubleVariable 2,277, Bbl MOXeETE MO-
JYYUTb COBCEM HE TOT OTBET, KOTOporo oxuaaere. [TonoOHble BONpOCkl HYXHO ne-
pedopmynupoBaTh, Hanpumep, Tak: “OTanyaercs Ju abCONMOTHOE 3HaUEHHE pa3HO-
CTH doubleVariable ot 2,2 MeHee ueM Ha 0,000001?”; apyrumu cinoBamH, paBHbI
JM [1Ba 3HAYE€HHUSI C HEKOTOPOH A0MYCTUMOM OLUKMOKOH?
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CoBpeMeHHbIE MPOLIECCOPbI HCMOB3YIOT HEOOBLLION TPIOK, KOTOPbI He-

CKOJIbKO YMEHbLUAET YKa3aHHYIO HEMPUATHOCTb: BO BpeMsi paboTbl OHU
MPUMEHSIOT creuranbHbli popmar, B KOTOPOM Jis YHUCIa ¢ M1aBaoLLeit

TEXHUYECKUE -~ v

nomposoc  TOUKOM BbiaenseTcst 80 Out (unu paxe 128 6ut Ha HoBelLIKMX Npouec-

copax). [1pu okpyrneHuu Takoro yucna ao 64-6MTOBOro MoyTH Bceraa

MOJIy4aeTcs pe3y ibTar, KOTOPbIA Bbl 0XKHAAETE.

Ckopocmb 8blyucneHul

Llen bI€ HHCJ1a BCEraa 6blCTpeC, YEM 4YMcJa C MnjaBaroulei TOUKOH, MOCKOJIbKY L€~
JIbIE YHCha SIBNSIOTCS MEHEE CNOXHbIMM. Tak e, KaK Bbl MOXKETE paccyuTaTb CTO-
HUMOCTb 4E€ro-T1o B LCJbIX HUCIAX ropa3ao 6blCTpee, YEM MpPH UCIMOJIb30BAHUHU 3THUX
HaA0€AMBbIX ACCATHYHBIX 3aMATbIX, TAK U MPOLUECCOPbI pa60TalOT 6bICTpCe C ue-
JIbIMH YHUC1IaMH.

[Tpoueccopsl Intel BLINOAHAIOT LIENOYMCIEHHBIE BBIYUCTAEHHS C UCMOb-
30BaHWEM BHYTPEHHEN CTPYKTYpbl, HIMEHYEMOM perucTpamu obLero Ha-

3Ha4YeHHsl, KOTOpble MOryT paboTaTh TOBKO C LENbIMH YUCIaMH. DTH Ke
RGAPOBHOCT ype3BblYaiHO ObICTPbIE PErMCTPbl UCMONB3YIOTCS U A5 noacyeTa. Yucna
¢ naa,atolledt Toukoi TpedytoT cneuranbHoi obnacTu npoueccopa, ko-
TOpasi MOXKET paboTaTh ¢ 1eHCTBUTENbHBIMH YMCIAMH M KOTOpasi Ha3biBa-
eTcsl apudMETHUECKO-TOMMYECKHM YCTPOICTBOM, M CMELMaNbHbIX PEru-
CTpOB C MJaBakoLLei TOUKOH, KOTOpblE HE roAsTcs Ans noacyeta. Takue
pacyeTbl OTHUMAIOT O0JbLIEe BpeMEHH H3-3a A0MOJHUTENbHON paboThl,
koTopas TpebyeTcs A/ Ydcen ¢ niasaroLlel TOUKOH.

K coxanenuro, COBPEMEHHBLIC MPOLECCOPbI HACTOJBLKO CJIOXKHbI, YTO HEBO3MOXKHO
cKa3aTb TOYHO, CKOJIbKO BPEMEHH Bbl COKOHOMHUTE, UCIMOJIb3Ys LEIbIE YHUCTIA. npOCTO
3HaMWTE, 4YTO MPUMEHEHHUE LICJIbIX HYHUCEJ1, KaK MpaBUJIo, 6blCTpee, HO Ha caMOM J€J1€
Bbl HE YBUAHUTE ocoboti pa3HUlbl, €CJIH BbITIOJIHACTE JUIMHHBIA CMIMCOK BbIYUCIIEHHIA.

O2paHu4yeHHOCMb OUuanasoHa

B MpoLLIOM NEPEMEHHBIE C njaBarolle TO4KOH MOIH NpeACTaBIAATb 3HAYUTEN b=
HO GoJbLIKMI JHana3oH yKce, yeM ueable. Ceiluac quana3oH NnpeaACTaBJI€HHUA LEbIX
YHUCEJ CYLIECTBEHHO BbIPOC — CTOMUT BCMIOMHHTDL O THIE long.

Haxe npocroi TMn float cnocobeH XpaHUTb O4eHb OoNbLLME YHCAa, HO
KOJIMYECTBO 3HaYaLUMX LU P y HErO OrpaHU4EHO NMPUMEPHO LiecThbio. Ha-
npumep, 123456789F 03Ha4aeT TO *Ke camoe, 4To U 123456000F. (UTto
Takoe F B MPUBEAEHHbIX 3aMUCSX, Bbl Yy3HAE€TE HEMHOIO MO3Xe. )

BHUMAHUE!
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[lecAaTuYHbIE Yncna: KombuHayua yenbix
yucen n Yyucen C nnasatowieit TOUKON

Kak yxe oObsicHS10Ch B MpeaplayLLMX pa3aenax, 1 Leibie, U 1eCATHUHbIE Yhca
MMEIOT CBOM HelocTaTKHU. [lepeMeHHbIM ¢ naBatoLLei TOUKOH NpUCY LM NpoOeMbl,
CBSI3aHHbIE C BOMPOCAMH OKPYIEHHUS U3-3a2 HELOCTAaTOMHOM TOYHOCTH MpeacTasie-
HUS, a LEJIble MEPEMEHHBIE HE MOIYT MPEACTAaBJATb YUCaa ¢ ApoOHOMH yacTbio. B
HEKOTOPbIX CUTYaLIMSX COBEPLIEHHO HEOOXOIMMO MMETb BO3MOXHOCTb MOJYUYHTh
Jydiuee M3 060MX MUPOB, @ UMEHHO — YHCIIa, KOTOPBIE:

» Nogo6HO YMcnam C NNABAKOLEN TOYKOMN, MOTYT XPaHWUTb Apo6bw;

» nNoJO6HO LenbiM YnCnam, AOMKHLI NPeACTaBNATb TOYHbIE pe3ynbTaThl
BblUNCNEHUI, T.e. 12,5 BOMKHO 6bITb PaBHO 12,5 U HX B KOEM CNyyae He
12,500001.

K cuactbto, B C# ecTb TakoH THN YKcel, Ha3biBatOLMICA decimal. [lepemeHHas
Tvna decimal MOXeT npeactasiaTh yucaa ot | 028 no 10%® — BnonHe 10CTaTOUHBI
AunanasoH 3HaueHui! MU Bce 310 nenaercs 6e3 npobem, CBA3aHHbIX C OKPYIEHHEM.

O6vbaBneHne nepeMeHHbIX TMNa decimal
[lepemeHHble TUNA decimal OOBABAAIOTCS U UCMOJB3YIOTCS TAK XKeE, KaK U nepe-
MEHHbIE Py THX THIOB:

decimal ml = 100; // Xopouo
decimal m2 = 100M; // Eme Jyuume

OObsiBneHHe ml BbIACNSAET NaMSTh 1J1s1 NEPEMEHHON m1 U MHULIMATIM3UDYET ee
3HaueHueMm 100. B 3T0# cuTyalMm HEMPHUATHBIM MOMEHTOM OKa3bIBa€TCs TO, YTO
100 umeer Tin int. [loaTtomy C# BbiHY>I€H KOHBEpPTUPOBATh int B decimal nepen
vHUuManm3aumei. K cuactoto, C# NnoHUMaeT, 4ero MMEHHO Bbl 10OMBaETECh, M Bbl-
MOJIHAIET 3TY MHULIMAU3ALIMIO 115 Bac.

Jlyuwie Bcero ucnosb3oBath Takoe 00bSBIEHHE, KaK 0OBbsBIEHHE NEPEMEHHOM M2
C KOHCTaHTOH 100M TMNa decimal. BykBa M B KOHLIE YMcia YKa3bIBa€T, YTO JAaHHas
KOHCTaHTa UMEET THUN decimal, TaK YTO HUKAKOro Npeobpa3oBaHus He TpedyeTcs.

CpaBHeHue AECATUYHDIX N LenbiX uucen,
a TaKxxe uncen c nnasawmeﬁ TOUYKOM

Co3zpaercs BneyaT/JeHUe, YTO YMcaa Thna decimal UMEKOT JIMLLb OAHW JOCTOMH-
CTBa M JIMLLEHbI HEAOCTATKOB, MPUCYLUMX THNAM int W double. [lepemeHHbIE 3TOrO

THNa 00/1aJatoT LWWMPOKKMM AMANa30HOM NPEACTABAEHHUS U HE UMELOT MPoOIEM OKpY-
MIEHHUA.
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OnHako ¢ yucnamMM decimal CBsSI3aHbl 1Ba 3HAYMUTEbHbIX OrpaHuueHus. [lo-
CKOJIbKY OHH MMEIOT ApOOHYIO YacTb, OHU HE MOTYT MCMOJIb30BAaThCS B KAUYECTBE
CUETYMKOB, HANPUMED, B LMKJaX, O KOTOPbIX MOMAET peub B raase 5, “YnpasieHue
MOTOKOM BbIMOJIHEHHUS ™.

BTopas npo6iema He MeHee cepbe3Ha M 3aKJIKO4aeTCsl B TOM, YTO BbIYMCIEHMS
C 9TUM THIOM YMCEN BBIMOJHAIOTCS rOpa3fo MEAJEHHEE, YEM C NMPOCTbIMU Lie-
JbIMM YHUCJIAMH MJIM aXE C YMC/IaMHU C niaBatoweid Toukoil. B npoctom Tecte ¢
300 000 000 cnoxeHuit M BbluMTaHUH paboTa ¢ uMcnamMu decimal okasanach Npu-
mepHo B 50 pa3 MeaneHHee paboThbl ¢ UUCAaMHU int. DTO OTHOLIEHHE CTAHOBUTCS
eLe xyxe a4s 6oee cnoxHbix onepauuid. Kpome Toro, 60abILIMHCTBO MareMaTHyec-
KX QYHKUMH, TaKMX KaK CHHYC WJIM BO3BEJECHUE B CTEMNEHb, HE UMEIOT BEpCHid s
paboTkl ¢ uucaaMu decimal.

[ToHsTHO, uTO UMcna TMNa decimal Haubosee NOAXOAAT AAsl PUHAHCOBBIX MPH-
JIOXKEHHWH, B KOTOPBIX UCKJHOUMUTENBHO BaXKHa TOYHOCTb, HO CAMO KOJIMYECTBO Bbl-
YUCJIEHUH OTHOCHTEILHO HEBEJHUKO.

JlornyeH nu nornyeckum Tvn

M HakoHel, MOroBOpUM O MEPEMEHHBIX Jloruyeckoro tuna. Tun bool umeer
TOJIbKO [1Ba 3HAYEHU — true U false. DTO HE LWYTKAa — LE/bIA TUM NEPEMEHHBIX
npuayMaH 11 paboTbl TOJIBKO € ABYMS 3HAYEHUSIMU.

Koraa-to nporpammuctsl Ha C u C++ UCnob30Bain HYJEBOE 3HAUYEHHUE
nepeMeHHO Tvna int nas o6o3HayeHUs false U HEHy1eBoe — AJist 000-
3Ha4yeHus true. B C# ator dokyc He mpoxoauT.

BHUMAHUE!

[lepeMeHHas THna bool 0ObsaBASETCS cAeny oMM 0Opa3oM:
bool thisIsABool = true;

He cywectByer HUKakux cnocoboB npeoOpa3oBaHUs MEPEMEHHbIX bool B Apy-
ro Tun NMNEPEMEHHLIX (na)ice ecav Obl BBl MOIJIH 3TO A€JaTb, 3TO HE UMEJI0 Obl HU-

Kakoro cMmbicsia). B yacTHocTH, Bbl HE MOXeTe npeoOpa3oBaTh bool B int (4TOObI,
CKaxkeM, false npeBpaTHIOCH B 0) MJIM B string (4T0ObI false cTano "false").

CuMmBONbHbIE TUNDI

[Tporpamma, KoTOpas BBIMONHSAET TONBLKO BbIYUCIIEHHS, MOTJIA Gbl YCTPOUTD pas-
BE YTO MAaTEMaTHWKOB, CTPAXOBbIX Ar€HTOB MU BOCHHbIX (1a-1a — MEPBbIE BLIYMCIIU-
TeJIbHbIE MaLIMHbI ObLIK CO30aHbI 1151 pacyeTa TabuL apTHILIEPHIACKUX CTPeNbO).
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OnHako B 60/bLIMHCTBE NMPUI0KEHUH MPOrpaMMbl A0JKHBI paboTaTh HE TOJbKO €
urdpamu, Ho U c OykBaMH.

A3bik C# paccMaTpuBaeT OyKBbl Kak OTAEJ/IbHbIE CHMBOJIbI TUMA char W Kak CTpO-
KW CUMBOJIOB THINA string.

Tvn char

nepeMCHHaH TUMa char MOXET XPaHHUTb TOJIbKO OAUH CUMBOJI. CuMBOJIbHAS KOH-
CTaHTa BbITI94UT, KAaK CHMBOJI, Opr)KeHHblﬁ napoii OAWHAPHbIX KaBbIYE€K:

char ¢ = 'a';

Bbl MOXeTe XxpaHUTb 11000OH CUMBOJ U3 JaTUHCKOIO ajdaBuTa, KUPUIIULbI,
apaOckoro, MBpHUTa, IMOHCKUX KaTakaHbl U XUparaHbl U Macchl SMOHCKUX, KUTak-
CKHMX U KOpeHCKHMX Hepornugos.

Kpome Toro, Tvn char MOXeT MCMOJb30BaTbCs B KAUECTBE CUETUMKA, T.€. €ro
MOXXHO NPUMEHSTDb B LIMKJIAX, O KOTOPbIX Bbl y3HaeTe W3 rnasbl 5, “YnpasneHue
MOTOKOM BbINONHEHHUS”. CUMBOJIbI HE BbI3bIBAlOT HUKAKUX NPoOIIeM, CBS3aHHbIX €
OKpYIJIEHUEM.

[TepeMeHHble THMa char He BKJOYAOT HHOPMALIMK O LIPUPTAX, TaK YTO
B MEPEMEHHOM char MOXET XpaHUTbCS, HanpUMep, BIOJHE KOPPEKTHBbIH
uepornud, Ho Npu ero BbiBoae O€3 UCMOJIb30BaHHUS COOTBETCTBYHOLLENO
wpHdTa Bbl YBUAMTE Ha 3KPAHE TOJILKO MYCOp.

BHUMAHUE|

CneyunanbHblie cumsonbl

HekoTopble CUMBO/IbI SIBASIIOTCS HEMEYaTHbIMU — B TOM CMbICJI€, YTO OHU HE
BMIHbI MPH BbIBOJE Ha 3KpaH UK npuHTep. Hanbonee oueBUAHBIM NMPUMEPOM Ta-
Koro cuMBoa sigaseTcs npoden ' ' (kaBbluka, npobell, kaBblyuka). J{pyrue cCMMBOJIbI
He UMetoT OYKBEHHOTO 3KBUBAJIEHTA, HaNPUMEpP CUMBOJ TadyasLMU. J{ns yka3zaHus
Takux cMMBoJIoB C# rcnonb3yeT 0OpaTHYHO KOCYHO YepTy, Kak nokasaHo B Tabi. 2.3.

Ta6bnuua 2.3. CnewwnanbHblie CMMBOALI

CMBONbHAA KOHCTAHTA 3HaueHne

"\n' HoBas cTpoka

N Tabynauums

"\O' Hyneson cumson

"\r' Bo3spar kapeTku

BN T O6paTHan Kocas yepTa
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Tvn string

Ewe onHMM pacnpocTpaHEHHbIM THUIOM MEPEMEHHbIX ABAsSETCA string. B npu-
BE€ACHHbIX HHXKE NMpHMEpax MoKa3aHo, KaK 00BABJAIOTCA H WHHULHAJIU3UPYIOTCA Me-
PEMEHHBIC 3TOrO THUMNa:

// ODBABJIEHME C OTJIOKEHHON MHMUMaNM3aunen

string someStringl;
someStringl = "310 cTpoka";

// ViHuUmanmmMsauus npy OOBbABJEHUM MpennouTUTesibHee
string someString2 = "3T0 cTpoka";

KoHcTaHTa TMNa string, UMEHYeMas TaKXKe CmpoKOGbLIM NUMmMepaniom, npea-
CTaBJsieT COO0M HAOOP CUMBOJIOB, 3aK/IIOYEHHbBIH B 1BOMHbIE KaBblYKH. CHUMBOJIBI B
CTPOKE MOTYT BKJIFOYATh CMELIMANIBHBIE CUMBOJIbI, MOKa3aHHbIE B TaOu. 2.3. CTpoka
HE MOXET ObITh MEPEHECEHA HAa HOBYIO CTPOKY B UCXOIHOM TekcTe Ha C#, HO MOXeET
COZIEp)KaTb CUMBOJI HOBOH CTPOKM, KaK MOKa3aHO B CJIELYIOLLEM MPUMEpE:

// HeBepHas 3anmcb CTPOKM
string someString = "3r0 cTpoka
1 3TO CTpoka";

// A BOT Tak - BEpHO
string someString = "3T0 crpoka\nu 3TO crpoxa";

I[Ipn BbIBOAE Ha 3KpaH MpW MOMOLUM BbI30Ba Console.WriteLine Bbl YBUAMTE
TEKCT, pa3MELLEHHBII B ABYX CTPOKax:

370 CTpOKa
1 3TO CTpPOKa

CTtpoka He IBAseTCS HY NEPEYHCIMMbIM TUIMOM, HY TUMIOM-3HAYEHWEM — B MPO-
LIeCCOpE HE CYLLECTBYET BCTPOEHHOr0 TUNa cTpokH. [Ipoueccop komnbroTepa NoHM-
MaeT TOJIbKO Yucia, HO He OykBbl. JlaTuHCKast OykBa 4 B 1€HCTBMTENBHOCTH Npea-
ctaaseT coboi a1 npoueccopa yucao 65. K ctpokaM npMMEHUM TOJbKO OAMH
pacrnpocTpaHe HHbI OnepaTop — ONepaTop COXKEHHS, KOTOPbIA MPOCTO 0ObEANHS-
€T J1B€ CTPOKH B OJIHY, Hanpumep:

string s = "3ro npemyioxeHne." + " U sTO TOXE.";

[IpuBeneHHbIA Ko NPUCBAUBAET CTPOKE S 3HAUEHME:

"310 npenjoxeHne. ¥ 3r0 TOXE."

Crpoka 6e3 CMMBOJIOB, 3aMMCcaHHas Kak "" (napa JBOHHbIX KaBblYeK), sIB-
JsieTCs KOPPEKTHOM U1 TMNA string WM Ha3bIBAETCSA NYCMOU CMPOKOU.
[lyctas cTpoka OoT/IMyaeTcs OT HyJIEBOrO CUMBOJIA '\0' M OT CTPOKH, CO-
Aepaluei oboe kosmuecTso npodesos (" ).

BHUMAHUE
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COBET

[TpeanoyTHTENbHO MHULIMANIU3UPOBATh CTPOKH 3HAYEHHEM String.Empty,
KOTOpPOE 03HAuYaeT TO XKe, YTO U """, HO ero TPyAHEE NMOHATb HENPaBUJbHO:

string mySecretName = String.Empty; // CeolicTBo TMna String

KcraTu, Bce ocTanbHble TUNbI JAHHBIX B 3TOM MaBe — munbi-3Havenus (value
types). CtpokoBblit TUMN (0 kOTOpoM Gonee noapobHo OyaeT pacckazaHo B rnaee 3,
“Pabota co cTpokaMu’’) THNOM-3HaYEHUEM HE SBSETCS.

YT0 TaKOoe TUn-aHavyeHue

TEXHUYECKUE
NOAPOBHOCTV

3ANOMHU!

Tunsi,

Tunbl nepeMeHHbIX, ONKCaHHbIE B 3TOI riaBe, MMEIOT PUKCUPOBaHHBbIN
pa3mMep, 3a UCKJIIOYEHHEM THNa string. [lepeMeHHbIE TUNOB ¢ NOCTO-
SSHHBIM pa3MepOM BCEraa 3aHUMalOT OJHO M TO XK€ KOJMYECTBO MaMSTH.
Tak, npu npucBanBaHUK a = b C# MOXET NepeMecTHTb 3HaYEHHE b B a,
He NpeaAnpvHHUMAas AOMOJHUTENbHBIX Mep, HEOOXOAUMBIX MpH paboTe
C TMMaMH nepeMeHHoro pasmepa. Kpome Toro, 3Tu BUAbI NEPEMEHHbBIX
XpaHATCS B CreLHaibHOM MECTE MOJ Ha3BaHUEM cmek KakK daKTHieckue
3HayeHHs. Bam He Hy»)HO 6eCNOKOMTBLCS O CTEKE; MPOCTO HYXCHO 3HATb,
YTO OH CYLLECTBYET KaK MECTOMOJIIOXKEHHUE B MaMATH. ITa XapaKTEpHCTH-
Ka MOSICHSET, MOYEMY AAHHbIE THIMbl HAa3bIBAOTCA MUNUMU-3HAYEHUAMU
(value types).

Tunsbl int, double, bool W UX “ONM3KHE POACTBEHHUKH Hanogobue
0e33HaKoBOro int sIBASIOTCS BCTPOEHHBIMHU (B Mpoueccop) THNaMH.
BcTpoeHHble THMBI MEpEMEHHBIX M THN decimal W3BECTHBI TAKXKE Kak
TUMNbI-3Ha4eHUs. THUM string HE OTHOCUTCS HU K TEM, HU K ApYTrUM, MO-
CKOJIbKY MEpeEMEHHas XpaHUTCs B BUIE HEKOTOPOro “‘yka3artensi” Ha AaH-
Hble, KOTOpbIH Ha3biBaeTcs cewlkoul (reference). JlaHHble Takol CTPOKH
Ha caMOM Jieie pacrnofaratoTcs B ApyroM Mecte. MoxHO npeacTaBuThb
CCbIIOYHBIM THM Kak azipec foma. 3HaHHe ajipeca JaeT BaM HHpopMaLHio
0 TOM, IIe HAXOMTCS JOM, HO YTOObI BOOUMIO €r0 YBHAETb, HY>KHO NOHTH
no JaHHOMY aapecy.

0 KOTOpbIX pedb noiaet B raase 8, “O600LEeHHOCTL”, onpeaenseMble

MpPOrpaMMHCTOM M U3BECTHbBIE KaK CChIJIOYHBIE THIbI, HE ABASIOTCS HU BCTPOEHHBbI-
MH, HY TUNaMHU-3Ha4EeHUAMU. THUN string sBASETCS CCbUIOYHBIM, XOTSI KOMNHAS-
Top C# paccMaTpHBaeT ero creuyanbHbiM 06pa3oM B CHly €ro LUIMpPOKOH pacnpo-
CTPaHEHHOCTH.
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CpaBHeHue stringm char

Xots CTPOKH COCTOSIT U3 CUMBOJIOB, THIl string CyLIECTBEHHO OTJAHYAETCs OT
THna char. [ToHATHO, YTO UMeEIOTCS HEKOTOPbIC TPHUBHUAJIbHBIE OTJIHYHA. Tak, cum-
BOJI 3aKJTIKO4YACTCA B OAWHAPHbIC KaBbIYKH, a CTPOKAa — B JIBOMHBIE. KpOMC TOro, Tun
char — 3TO Bceraa OAWH CUMBOJI, TaK YTO cneﬂy}oumﬁ KOJ HE UMECT CMbICJIa HHU B
MnjaHe CJIOXKCHHSA, HHU B INJIAaHE KOHKaTCHaALHH:

char cl 'a';
char c2 = 'b';
char c3 = cl + c2

Ha camoM gejie 3TOT KO MOYTH KOMAMJIMPYEM, HO €r0 CMbIC/ CYLIE-
CTBEHHO OTJIMYAETCS OT TOr0, KOTOPbI Mbl €My NpHUMHUChIBaeM. S3bik C#

npeoOpasyer cl W c2 B 3HAYEHHs TUNA int, NPEACTABAAIOLME COOOM YnC-
fompoerioc  JIOBBIE 3HAUEHHS COOTBETCTBYHOLIMX CMMBOJIOB, MOCJIE YETO CKIA/bIBAET
nostyyeHHble 3HaueHUs. OlMbKa BO3HUKAET MPH MOMbITKE COXPAHUTD MO-
Nly4YeHHBIN pe3yNbTar B c3, TAK KaK Npy pa3sMeLlleHHH 3HaYeH|s TMna int
B MEPEMEHHOMN MEHbILETO pa3Mepa char JaHHBIE MOTYT ObITb MOTEPSHbI.
B nto6oM ciiyuae 3Ta onepaLus He UMEET CMbICIA.

C npyroit cTopoHbl, cTpoka MoxeT ObITb JtoO0#H AnuHbL. TakuM 00pa3oM, KOHKa-
TeHaLMs IByX CTPOK BMOJIHE OCMbIC/IEHHa:

string sl = "a";
string s2 = "b";
string s3 = sl + s2; // Pesysbrar — "ab"

B xauectse yactu cBoeit 6ubnnorexu C# onpenensier uenbii psa CTPOKOBbIX
ornepauui, Kotopbie OyayT onucaHbl B rnaee 3, “Pabota co ctpokamu”.

COMALWEHNA Ob UMEHOBAHUN

! NporpammrpoBaHune — 1 Tak JOCTaTOUHO COXKHOE AENO, YTOBbI YCNOoX-
COBET HaTb ero ewwe 6onblue. YTob6bl koA Ha C# 6bino nerue untatb, 06bIYHO UC-
NoNb3yloTCA ONpeAeneHHble CornaweHna 06 UMeHOBaHUM NepeMeHHbIX, KOTOPbIM
XenaTenbHO CNefoBaTh, 4To6bl Koa 6bin NOHATEH APYrM NPOrPaMMUCTaM.

¢ WmeHa Bcex 06beKTOB, KpOMe NepeMEeHHbIX, HAUNHAIOTCA C NPONUCHON
6yKBbl, a UMeHa NepeMeHHbIX — CO CTPOUHOM. [lenaliTe 3T UMeHa Kak MOX-
HO 6onee MHPOPMATNBHBIMY (3a4aCTyIO 3TO NPUBOANT K TOMY, YTO MMEHa COCTO-
AT U3 HeCKONbKMX €NoB). CnoBa ANA 06BHEKTOB, HE ABNAIOWMXCA NePEMEHHbIMM,
AOJMKHbI HAUMHATBCA C NPONUCHON BYKBbI, U NyUllie, eCM MEXAY HUIMW He ByaeT
CMMBOJIOB NOAYEPKMBAHNA, HanpuMep ThisIsALongName.
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* lmeHa nepemeHHbIX OTANYAIOTCA TONLKO TEM, YTO NepBan 6ykBa — cTpou-
HaA: thisIsALongVariableName.

[o 3pbl .NET ncnonb3sosanocb cornaweHvne, B COOTBETCTBUN C KOTOPbIM NepBasn
6ykBa MMeHN nepemMeHHOW yKasblBana ee TUn (Tak Ha3blBaemas “BeHrepckas 3a-
n1cb”). BoNbWMHCTBO Taknx BYKB TpmMBManbHbl: £ — ana float, d — AnA double,
s — anA string n 1.4. UcknioueHnem 13 npasuna AsnAaeTca n ana int. Ectb ewe
O[IHO UCKJIIOYEHWE: NO TPaauL MK, yxoasLlen B nporpammmpoBaHve Ha QopTpaHe,
6yKBbI 1, 7 1 k TaKxKe MCNONb3YIOTCA Kak pacnpoCTPaHEHHbIE MEHa NepeMeHHbIX
TVNa int.

BeHrepckas 3anncb NocTeneHHo BbIXOAUT U3 MOAbI, NO KpaHer Mepe B Kpyrax Nnpo-
rpammuctos .NET. Tem He MeHee A BCe elle OCTaloCb ee NMOKIOHHUKOM, MOCKOJIbKY
OHa NO3BONIAET MHE 3HaTb TUN KaXK Ao NepeMeHHON B Nporpamme, He obpallanch K
ee o6bABNeHnI0. B nocnegHnx Bepcunax Visual Studio Bbl MoxeTe NpocTo noagectu
KYPCOp K NepeMeHHO 1 NONYUYUTb MHPOPMaLMIO O ee TUNe B OKHe NOACKA3KW, YTo
AenaeT BEHrepcKyto 3anncb MeHee nonesHol. OAHAKo BMeCTO Toro, Ytobbl BCTpe-
BaTb B “pPENUrnosHblie BOVHbI" N0 NOBOAY TOrO UAN MHOIO cNocoba MMeHOoBaHWA,
BblbepuTe TOT, KOTOPBLI BaM NO Aylue, U cnepyiite emy.

BbiuncneHne BUCOKOCHbIX neT: DateTime

YTo ecn BaM HyKHa NporpamMma A5l BbISCHEHHS, SIBASETCS JIM HEKOTOPbIHA rof
BHUCOKOCHbIM?
Bot anroputm aas nocrasneHHoM 3anauu:

T'ono BMCOKOCHBDI, €CJIM OH OeJuTcs Ha 4,
HO ecqu npu 3ToM OH gesmrca Ha 100, To OH
BMCOKOCHHIM, TOJIbKO ecyin geauTcsa Ha 400.

[Toka yTo BBI HE 3HaeTe, kak nepesecTH 3To Ha A3blk C#. Ho MoxkHO nmpocTo
CMPOCHTb THN DateTime O TOM, BACOKOCHbIH 1M HEKOTOPBIH rof (THN DateTime siB-
ASETCS TUNOM-3HaY€HUEM Hanoaobue int):

DateTime thisYear = new DateTime (2011, 1, 1);
bool isLeapYear = DateTime.IsLeapYear (thisYear.Year);

Pesyabrar ans 2016 rona — true, ansa 2017 — false. (IToka uyro He obpaluaiite
BHMMAaHHsl Ha NEPBYIO CTPOKY KOAA.)

Tun DateTime N0380/SET BLINOJHATL Ok0N0 80 pasHbix onepauui, Hanpumep
NoJy4eHUE Ha3BaHUS MecsLA U JHS Heaenu; 1o0aBNeH e IHEH, YHACOB, MUHYT U
TakK Jajee K KOHKPETHOI aTe; Noay4eHHe KONMYecTsa AHEH B MECSLE; BbIUUTAHHE
JBYX JaT.
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B npuseneHHOM nanee npuMepe CBOMCTBO Now THMa DateTime UCMOMb3YETCs A
YCTaHOBKH TEKYLLEro BPEMEHHW U aThl, @ OJMH U3 MHOXECTBa METOAOB DateTime
ucnob3yercs A5 npeodbpa3soBaHUs OJHOrO BPEMEHH B APYroe:;

DateTime thisMoment = DateTime.Now;
DateTime anHourFromNow = thisMoment .AddHours (1) ;
Mo>kHO Takxe BbIICJIUTb ONPEAEJICEHHbIC YaCTH THIA DateTime:

int year = DateTime.Now.Year; // Hanpumep, 2008
DayOfWeek dayOfWeek =
DateTime.Now.DayOfWeek; // Hanpumep, BOCKpeCeHbe

MO>XHO BbIMOJHUTbL MHOXECTBO APYrUX NOJE3HbIX MaHUMYASALMH THUIOM
DateTime:

DateTime date = DateTime.Today; // TonmyueHue naTel
TimeSpan time = thisMoment.TimeOfDay; // MoJyiydyeHne BpeMeHyu
TimeSpan duration =

new TimeSpan(3, 0, 0, 0); // TIpOIOSKATENILHOCTE B OHAX

DateTime threeDaysFromNow = thisMoment.Add(duration);

[lepBbie nBE CTPOKH BHIAEAIOT HHTEPECYIOLLYIO Hac HH(OPMALIMIO U3 DateTime.
Caenytowme ase — 106aBaAsOT npooondxcumenvitocms K DateTime. [Ipogomku-
TEJbHOCTb, HJH KOJMYECTBO BPEMEHH, OTJIMYAETCS OT MOMEHTA BPEMEHH; Bbl YKa-
3bIBa€TE €€ MpH MOMOLLM KJjlacca TimeSpan, @ MOMEHTbl BPEMEHH — TMPH MOMOLLH
DateTime. TpeTbs CTpOKa yCTaHAaBJIMBAET NPOJOJDKUTENLHOCTb TimeSpan paBHOM
TPEM AHSM, HYJIIO YaCOB, HYJIKO MUHYT U HYJIIO cekyHa. UeTrBepTas cTpoka n06aB-
JIS€T 3Ty MPOAODKUTENLHOCTb K 00bekTy DateTime, MPEACTABSIOLEMY TEKY LKA
MOMEHT BPEMEHH, W JaeT HOBbIH 00bEKT DateTime, NpeACTaBAIOLIMI BpEMs Yepe3
TPH JHS MOCJIE TEKYLLETO.

BbluuTaHue TimeSpan M3 DateTime W3 npubaBiAeHUE €ro K DateTime naet
DateTime:

TimeSpan durationl = new TimeSpan(l, O, 0); // OmuH uac
// Ecim Today maer 00:00:00, npmBemeHHest kon mact 01:00:00:

DateTime anHourAfterMidnight =
DateTime.Today.Add (durationl);
Console.WriteLine ("Uac nocne nosyHoun - {0}",
anHourAfterMidnight) ;

DateTime midnight =
anHourAfterMidnight . Subtract (durationl) ;
Console.WriteLine("3a wac mo 01:00 - {0}", midnight);

l'lepBaﬂ CTpOKa CO34a€T NpOAONKHUTEJILHOCTD B | yac, BTOpas rnoJjy4ac€Tt BpeEmMsa U
J100aBAsSET K HEMY 3TOT 4ac. B nocaeayrolmx CTpoOKax 3TOT YaC BHOBb BbIYUTAETCA.
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O6DbABNEHNE YNCNOBbIX KOHCTAHT

B »%#u3H1 ouenb Mano abcontora, HO oH npucyTcTBYeT B C#: Mmoboe BblpaxkeHHe
MMeeT 3HaueHue W Tun. B o00bsaBieHnH HanonoOue int n N€rko yBMAETb, YTO nepe-
MEHHasi n UMEET TUM int. PasyMHO npeanoaoXuTh, YTO THUI pe3y/bTaTa BbluUCIe-
HUs n+1 — Tarke int. Ho 4T0 MOXHO cKka3aTb O TUNE KOHCTaHTbI 17

Twun KOHCTaHTbI 3aBUCHUT OT €€ 3HAYEHUs U HaIU4YUs HeobOs3aTeabHOH OYyKBbI B
koHue. JItoboe Lenoe YMcio BeTMUMHOK MpUMEpPHO 10 2 MunMapaoB (cM. Taba. 2.1)
paccMmarpuBaeTcs kak int. Yucna, npesbiliatoline 3To 3Ha4eHHUe, TPaKTYHOTCS Kak
long. JItoObie uncaa ¢ niaBaroLIeH TOYKOH paccMaTpHUBatOTCs kak double.

B T1abn. 2.4 noka3aHbl KOHCTAHTbI, OObSBIEHHbIE KAK UMEIOLLIME KOHKPETHbIE
THMBbI, T.€., B YaCTHOCTH, C OYKBEHHBIMH 1€CKpUNTOpamMu B koHue. CTpouHblE 3TH
OyKBbl MJIM MPOMMUCHbIE — 3HA4YE€HWs! HE MMEET, HarpuMep 3anucy lu W 1U paBHO-
LICHHBI.

Ta6nuua 2.4. 06bABNEHNE KOHCTAHT C UX TUNOM

KoHcTaHTa Tun

1 int

10 unsigned int

1L long int (M36eranTe NCNONb30OBAHMA CTPOYHON 1 — OHa CAINLWKOM

NoxoXa Ha eanHuLy, 1)

1:0 double

1.0F float

1M decimal

true bool

false bool

'a' char

"\n' char (cumBon HOBOW CTPOKW)

'\x123" char (cMMBoN C WecTHagUuaTePUYHbIM YNCNOBbLIM 3HaYeHneM 123)
"astring" string

nn

string (nycraa ctpoka)
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Mpeo6bpazoBaHne TMNOB

YenoBek He paccMaTpUBaeT YMCa, UCMOb3yeMble 1)1 CHETa, KaK pa3HOTHITHBIE.
Hanpumep, HopManbHblii yenosek (He nporpaMMUcT Ha C#) He CTaHeT 3alyMbIBaTh-
csl, MAAs Ha Yuco |, 3HaKOBOE OHO WM Oe33HaKOBOE, “KOpOTKOE™ MM “AJIMHHOE”.
Xots nas C# Bce 3TH TUMbI pa3iiMuHbl, AaXKe OH MOHUMAET, YTO BCE OHU TECHO CBS-
3aHbl MexAay coboi. Hanpumep, B npuseneHHOM aanee ¢gparMeHTE UCXOAHOMO TeK-
cTa BE€JMYMHA TUMA int npeobpasyercs B long:
int intValue = 10;

long longValue;
longValue = intValue; // 3TO npucBauBaHWe KOPPEKTHO

[lepemenHas TMna int MoxeTt 6bITb NpeoOpa3oBaHa B long, NOCKObKY Jtoboe
3HaYEHHWE TUMA int MOXET XpaHUThCS B MEPEMEHHOM THMA long W 00a TMNa npen-
CTaBJSOT cOOOM uMucaa, NpUroaHbie A5 nepedncaeHnii. C# BbIMOJHSAET 3TO npeod-
pa3oBaHHe aBTOMaTHYeCKH, 6e3 Kaknx-1M60 kommeHTapueB. Takoe npeobpa3oBaHue
THMNOB Ha3biBaeTcs HeagHbiM (implicit).

OpnHako npeobpa3oBaH1e B 0OpaTHOM HanpaBie€HWW MOXET BbI3BaTh MPOOJIEMbI.
Hanpumep, npuBeneHHbIH aanee dparMEHT UCXOIHOrO TEKCTA COAEPHHT OLIMOKY:
long longValue = 10;

int intValue;
intValue

longValue; // HeeepHo!

HekoTopbie 3HaYeHHUs, KOTOpbIE MOTYT XpaHUTbCSA B MEPEMEHHOMR long,
He MOMeELLAlOTCs B MEPEMEHHOM THNA int (Hy, Hanpumep, 4 MUAIHapaa).
C# B Tako# cMTyaLMH reHepupyeT cooblueHre 06 olmnbKe, MOCKOIbKY B
npouecce npeodpa3oBaHus AaHHbIE MOTYT ObITb yTepsiHbl. OLIMOKY Tako-
ro poaa o6bI4HO JOBOJIbHO CJIOXKHO OOHAPYKHTb.

COBET

Ho uTo eciu Bbl TOYHO 3HaeETeE, YTO Takoe nMpeodpazoBaHUE BMOJHE AOMYCTUMO?
Hanpumep, HecMOTpst Ha TO 4TO NepeMeHHas longValue UMEET TUMN long, B JAHHOM
KOHKPETHOI nmporpaMMe ee 3Ha4eHHUe He MOXET npesbiwaTh 100. B aTom ciyuae
npeobpa3oBaHUe NepeMeHHON longValue TMNA long B NEPEMEHHYIO intValue TMNA
int COBEpLUEHHO KOPPEKTHO.

Bbi MoxeTe nosicHuTs C#, 4TO OTJMYHO NOHWMAETE, UTO JeJlaeTe, MOCPeACTBOM
npueeoeHus munoe.
long longValue = 10;

int intValue;
intValue = (int)longValue; // Bce B nopsnke

[1pn npueeneHnn Bel pasmewlaere UMs TpeGyeMOro Tuna B KpyribiX CkoOKax
HEeMocpeACTBEHHO nepen npeobpasyeMbiM 3HaueHWeM. [puBeaeHHas Bbllle 3aMuCh
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rnacut: “He BonHy#cs U npeobpasyi longValue B TUI int — § 3HALO, YTO A€fako, U
BCIO OTBETCTBEHHOCTb Oepy Ha cebs”. KoHeuHo, Takoe yTBEpkIEHHE B PETPOCHEK-
THBE MOXET OKa3aTbCsl U3JIMLIHE CAMOYBEPEHHbBIM, HO 3a4acTyO OHO COBEPLIEHHO
crpaBeaJmBoO.

[lepeuncanmblie uncna MoryT ObiTb MpeoOpa3oBaHbl B YMCIIA € MJaBatoLlEei Tou-
KO aBTOMaTHuY€eCKH, HO 1711 oOpaTHOro npeoOpa3oBaHUsi HEOOXOAUM onepaTop NpH-
BEIEHUS TUIMOB, HarpUMep:

double doubleValue = 10.0;
long longValue = (long)doubleValue;

Bce npuBenenmns k TNy decimal W M3 HErO HYXKAAKOTCs B ofiepaTope npuBene-
HUs TUMOB. B 1eHCTBUTENLHOCTH BCE YMCIOBBIE THIBI MOTYT ObITh NpeoOpa3oBa-
Hbl B IpY M€ YUCIIOBbIE THIbI C MOMOLLBIO Takoro onepatopa. OqHako HU bool, HU
string He MOTYT ObITb HEMOCPEACTBEHHO NPUBEAEHBI HU K KAKOMY WHOMY THIY.

BcTpoeHHbie MeToabl C# MOryT npeo6pa3oBbiBaTh YHCIA, CHMBOJIbI MK
NOrMYECKHE MEPEMEHHBIE B X CTPOKOBBIE “IKBMBaNeHTHI”. Hanpumep,

Bbl MOXETE Npeobpa3oBaTh 3HAYEHHE true THNA bool B CTPOKY "true";
fomPosHoc  OJIHAKO Takoe NMpeobpa3zoBaHHe HeMb3s paccMaTpUBaTh KAk HEMmocpen-
CTBEHHOE. DTH J1Ba 3HAYEHHs — COBEPLUEHHO Pa3Hble BELLM.

No3BonbTe Komnunartopy C#
BbIBECTW TUMbI AaHHbIX

[Moka 4To BE3A€E B ITOM KHUre — HY JaHO, B 3TOM riiaBe, — OObsABIAA NEPEMEH-
HY10, Mbl 6ce20a YKa3blBaJli €€ TOUHbIA THIT:
int 1. = B
string s = "Hello C#";
double d = 1.0;

Ho MoxHO nepenoxuTb yacTb paboThl Ha mieun komnuiastopa C#, BOcnosb3o-
BaBLUKCH KJIFOUYEBBIM CJIOBOM var:

var i = 5;
var s = "Hello C# 4.0";
var d = 1.0;

B 3TOM cjlyuae KOMMMWISATOP Cam 6bI600UM THI laHHbIX — OH CMOTPHT Ha TO,
YTO HAXOJMTCSA B NPABOM YaCTH NPUCBAUBAHUSA, YTOObI BbIACHUTb, KAKOH THI Tpedy-
€TCS B JIEBOH YacTH.
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B rnase 3, “Pabora co cTpokamu”, paccMaTpHUBaeTCs, Kak BblYHCASETCS
THN BbIpaXXeHHI HanopoOKe npuBeaeHHbIX Bbille. Ho Takas uHdpopmaums

BaM, CKOpee BCEro, He NoHaf00MTCs — KOMMUSTOP CO BCEM CNpPaBUTCS
nomeosrocm 1 Ge3 Bac. [1peInoNoKHUM, HaNpUME, YTO €CTh MHULIMANH3UPYIOLLEE Bbi-
paxkeHue HanoaobHe

var x = 3.0 + 2 - 1.5;

KomMnuasTop B COCTOAHHH BBIBECTH, YTO x — 3HauY€HUeE ThNa double. OH BUAMUT
3.0 M 1.5 M 3HAET, YTO OHH UMEIOT THN double. 3aTEM OH BHAMT. YTO 2 UMEET THN
int, KOTOpPbIA KOMMUASATOP MOXET Hes8HO KOHBEPTUPOBAThL B double A5 BbINOJIHE-
HHs BbIYMCIIEHHIA. B pe3ynbTare Bece uieHbl BbIpaXKeHHsl MHULIMAaAW3aUuHy NepemMeH-
HOM % MMEIOT THN double, TaK YTO 8bIBeOEHHbI MUN x TAK)XKE NPEACTaBASET COOOMH
double.

Tak uto Tenepb A5 00bSBAEHHS NEPEMEHHOIN JOCTATOUYHO KJIHOUEBOrO CJI0Ba var
H UHHLHAJM3HUPYIOLLETO BblIpaXXEeHHS, OCTAJbHOE KOMMHJIATOpP cAeNaeT caM:

var aVariable = <BrpaxeHue MHMLMAINSALMIL ;

Ecau Bbl paboTanu ¢ TakMMH s3bIkaMu cLeHapueB, kak JavaScript uau
VBScript, TO Bbl 10/15KHbI ObLIM KCMOJIL30BATH THIN AAHHBIX “BCE B OHOM”.

B VBScript Tako#i TUN AaHHbIX Ha3bIBa€TCs Variant — THN JaHHbIX, KO-
notromoay  TOPbIH MOXET ObITh ueM yroaHo. He sBnsercs nu var 8 C# 0603HaueHH-
€M THNa JaHHbIX Variant? Hu B koeM cnyyae. OObekT, 00bABAEHHbIH €
NPUMEHEHUEM KJIKOUYEBOI'O CJIOBA Var, Umeem onpeoeieHHblil mun OauHblxX
CH#, Takoi#i kak int, string uam double. Bbl npocTo He oObsaBAseTE ero.

UeMm e B 1€ACTBUTENbHOCTH SBJSIOTCS NEpeMeHHbIe, 00bsBNAEHHbIE Kak var?
JlaBaiiTe B3risiHeM Ha cieyolHii pparMeHT koja:

var aString = "Hello C# 3.0";
Console.WriteLine(aString.GetType () .ToString());

3/aech MHCTPYKLHMS WriteLine BbI3bIBa€T METOA String.GetType () oObekTa
asString, 4ToObl NONYYUTH €ro TUN AaHHbIX C#. 3aTeM A5 NojsyyeHHOro oobekTa
BbI3bIBAETCS METOJ ToString (), NO3BOASIOLLMIA BLIBECTH Ha3BaHHE THNAa. BoT no-
YeMY B OKHE KOHCOJIM Bbl YBHIWTE

System.String

ITO 10Ka3bIBAET KOPPEKTHbII BbIBOJ THNA NEPEMEHHON aString.

B 0oabLuMHCTBE CJlydya€B HE CTOUT MCIOJIb30BATb KJIKOYEBOE CJIOBO var.
OcTaBbTe €ro Ha Te cllyyaH, Koraga 3To HeoOxonumo. SlBHOe YKa3zaHHE
THNa l'leCMCHHOFl JE€NaeT UCXOAHbIA TEKCT NMOHATHEE IIIOGOM)’, KTO 6)/,[[61‘
€10 YHUTATb.
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Hwxe OyayT npuBeaeHbl NpUMEpDI, B KOTOPbIX MPUMEHEHHE var COBEPLUEHHO
Heo0XoaMMo, Tak YTo st Oyay MCrob30BaTh €ro BO MHOTMX MECTaX KHUIM — 4acTo
Jaxce TaM, rae 6e3 Hero, CTporo roBopsi, Mo>xHo Obl10 661 06okiTHC. [TocMoTpeB Ha
MpUMeEpbl, Bbl CAMK PELLNTE, KaK U KOraa MpUMEHSITb 3TO KJIHOYEBOE CJIOBO.

Bbl MoXxeTe BCTPETUTb pa3ivyuHble MPUMEHEHUS KJIKOYEBOrO ClOBa var,
HanpuMep, C MaCCMBAMHM MJIM KOJIEKUMSIMHU aHHbIX (raBa 6, “I"naBa nas
KOJIIEKLIMOHEPOB™) UJIM C aHOHUMHBIMU TUNAMHU (4acTb 2, “O6bekTHO-
S OpHUEHTUPOBaHHOE NporpaMmupoBaHue Ha C#”).

Hauunnas ¢ C# 4.0 Tunbl cTaHOBATCA eule Oosiee rHOKUMH, UeM var: THI dynamic
JIENAaeT MO CPaBHEHUIO C var Luar Brepes.

Tun var 3acTaBasieT KOMIMUIATOP BbIBECTH THI MEPEMEHHOM HAa OCHOBE OXKMae-
MbIX BBOAMMBIX AaHHbIX. KitoueBoe cloBO dynamic AefaeT 3TO BO BPEMsi BbITOJIHE-
HUS, UCMOJIb3Ysl MHCTPYMEHTapHid noa HazBanueM “Dynamic Language Runtime”.
JlononHUTENbHYIO HHpOPMaLMIO 0 dynamic Bbl HaliaeTe B yacTu 3, “Bonpockl npo-
ekTUpoBaHus Ha CH#”,
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[naBa 3

Pa6ota co ctpokamm

B 3TOW NMABE...

» OcHoBHble onepauun co cTpokamm B C#
» CpasHeHue, obpe3anue, pa3geneHue, KOHKaTeHaumsa CTPoK
» AHanu3 CYMTAHHOWN CTPOKMU

» QopMaTUPOBaHNE BbIBOAWUMBIX CTPOK

0 MHOTMX MPUJIOKEHHUAX TUM string MOXKHO paccMaTpUBaTh Kak OAMH U3

BCTPOEHHbIX THIOB-3Ha4YeHU Harmoao0ue int UK char. K cTpokam npume-

HUMbl HEKOTOpbIE U3 oMnepaluii, 3ape3epBUPOBaHHBIX AJISl BCTPOEHHBIX TH-
MoB, HaNpuMep:

int i = 1; // ObbABJNEHME M MHMUMAIM3aUusa int
string s = "abc"; // ObbaABNeHMe M MHMUMAIM3aUMSA string

B APYruX OTHOLLUEHHUAX, KaK BUAHO U3 MMPUBEACHHOIO AaJjiee cbparmeHTa, CTPOKH
MOX>XHO pacCMaTpHUBaTb KakK M0JIb30BaTEJbCKHM KJlace (O KJlaccax pe€4b MnomaeT B pas-
aene 2, “O0beKTHO-OpMEHTHPOBAHHOE MporpamMMupoBaHue Ha C#”):
string sl = new String();
string s2 = "abcd";
int lengthOfString = s2.Length;

Tak 4TO e Takoe string — THI-3Ha4YeHHe WK Kiacc? Ha camoM aene String —
3TO KJ1acC, KOTOPbIH B CHITY €r0 LIMPOKOi pacrpocTpaHeHHOCTH C# TpaKTyeT crieuu-
aJIbHbIM 06pa30M. HaanMep, KJIKO4YEBOE CJIOBO string ABJIA€TCA CHHOHUMOM UMEHH
KJjlacca String, KaK BUAHO K3 CJI€AyHOLero c’pparmema HUCXOOHOI0 TEKCTA:



étring sl = "abcd"; // llpucBauBaHue CTPOKOBOTO JIATEpaJa
// obbekry kjacca String

string s2 = sl; // TlpucBauBaHue ofbekra Kjacca String
// CTPOKOBOW MNEepeMEeHHOMN

B sTom npumepe nepemeHHas sl 00bsBaeHa kak 00bEKT knacca String (o6patu-
Te BHUMaHHE Ha MPOMUCHYIO S B Hayane UMEHH), B TO BpeMsl Kak s2 00bsBlIEHa Kak
MpOCTO string (CO CTPOUHOM s B Hayane uMeHH). OHaKo 3TH JBa NMPUCBaUBAHUA Je-
MOHCTPHPYIOT, YTO string U String — 3TO OAUHAKOBbIE (MM COBMECTUMbIE) THUITBI.

B neicTBUTENLHOCTH TO XK€ camoe CMpaBeauBO U AN APYruX BCTPO-
€HHbIX TUMOB. [laxce TMN int MMEET COOTBETCTBYIOLMIA Khacc Int 32,
TEXHUNECKHE double — Kj1lacc Double U T.A.; OTJIHYHUE B TOM, YTO string U String —
NOAPOBHOCTM  3TO NEUCTBUTEJILHO OHO K TO XKE.

B octanbHO# uacT raBbl paccMaTpUBalOTCs String M string U eHCTBHUS, KO-
TOpPbIE MOXCHO C HUMH BbITOJIHSATb.

HensmeHaeMocCTb CTPOK

3anoMHuTe O4HY A0 CHX MOp HEU3BECTHYIO BaM BELULb: MOCJAE TOI0 Kak o0beKT
String CO341aH, UIBMECHHUTDb €ro HEJb34. HeCMOTpﬂ Ha TO, YTO MOXXHO rOBOPUTHL O
moaudukauuu ctpoku, B C# HeT onepauuu, MoaupULMpYoLLEi peanbHblil 0ObekT
string. BHeliHe co3aaercs BrneyatieHue, YUTO MHOXKECTBO ONMepaTopoB MoaU(HLIU-
pyroT 00BEKTHI string, C KOTOPbIMH pa60Ta}0T, HO 3TO H€ TaK — OHHW BCE€raa BO3-
BpalaoT MOAMGHULIMPOBAHHYIO CTPOKY Kak HOBbI 00BEKT string.

Hanpumep, onepauus "Ero ums - "+"Randy" HE U3MEHSIET HU OAHY U3 00bEaH-
HSIEMbIX CTPOK, @ FeHEPUPYET HOBYIO CTPOKY "Ero ymsa - Randy". OaHUM u3 nobou-
HbIX 3(1)(1)CKTOB TAKOro nmoBE€ACHUA ABAACTCA TO, YTO Bbl HE NOJIKHbBI 0OecnoKoUuThCA
0 TOM, YTO KTO-TO U3MEHHUT CTpOoky Oe3 Baluero Beaoma. PaccMoTpum cieayoLyto
nporpammy:

// ModifyString - Meromm kJjlacca String He MOmMOUUMPYIT cCam
// obwekT (s.ToUpper () He M3MEHAeT CTPOKY S; BMECTO 3TOI'O OH

// BO3BpallaeT HOBYK MNPeoOpPa30OBaHHYK CTPOKY)
using System;

namespace ModifyString
{

class Program

{

public static void Main(string[] args)
{

// Co3maHue obbekra Student

Student sl = new Student();

sl .Name = "Jenny";
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// Co3maeM HOBbIM ODBEKT C TEM Xe MMEHEeM
Student s2 = new Student();
s2.Name = sl.Name;

// "Vi3MeHeHue" uMeHu obbekTa sl He M3MeHseT caM
// obwekT, nockosbky ToUpper () BO3BpallaeT HOBYIO
// CTpOKy, He BJIMAS Ha OPWUIMHAJ
s2 .Name = sl.Name.ToUpper ();
Console.WriteLine("sl - " + sl.Name +

", s2 - " + s2.Name);

// OxunaeM nonTBEpPXOEeHMA MOJb30BATEJA
Console.WriteLine ("Haxwmmre <Enter> nna " +

"3aBepleHnsa NporpaMMeL. . . ") ;
Console.Read() ;

}

// Student - mpocTeiwir KJacc, COOepXaumi CTPOKY
class Student

{
public String Name;

}

O TOM, YTO Takoe Kiacchl, Mbl TOrOBOPHM B YacTH 2, “O6bEKTHO-OPHEHTHPOBaH-
Hoe nporpammupoBaHue Ha C#”. [loka e Bbl MOXETE BUIETD, YTO Kacc Student
COIEPXHT NepeMEeHHYo Name THMa String. OObekThl knacca Student sl M s2 €O3-
JaHbl TakK, YTO MX YJI€HbI Name YKa3blBalOT Ha O/IHH M T€ XK€ CTPOKOBbIE JaHHbIE. Bbl-
30B MeTOza ToUpper () Npeodpa3yeT CTPOKY s1.Name, U3MEHSS BCE €€ CUMBOJIbI Ha
nponucHble. Hukakux npobaem, CBA3aHHbIX C TEM, YTO sl M S2 yKa3blBalOT Ha OIUH
00BbEKT, HE BO3HMKAET, MOCKOJbKY METOA ToUpper () HE U3MEHSET Name, a CO3aeT
HOBYIO CTPOKY, 3aMHMCaHHYIO MPOMUCHBIMHK OyKBaMH.

BoT uTO BBIBOAMUT Ha 3KpaH NMpUBEAECHHAs BbILLE NMpOrpaMMa:

sl - Jenny, s2 - JENNY
Haxmmre <Enter> mJia 3aBeplleHMs NPOIPAMMHI. . .

DTO CBOICTBO CTPOK Ha3bIBAETCS HEUIMEHHOCMbIO (M1 HEU3MEHSEMOCTbIO —
immutability).

HewnsmeHHOCTb CTPOK OYEHb BaXkHa A CTPOKOBBIX koHcTaHT. CTpoka
Hanoaobue "3to crpoka" npeacTaBasieT coboit BUA CTPOKOBOM KOHCTaH-

Thl, Kak 1 npeacTasasieT coboi KOHCTaHTY THNa int. KoMnuastop, Takum
nonposHocT  0OPA30M, MOXKET 3aMEHHTh BCE OGPALLEHHS K ONHHAKOBbIM KOHCTAHTHBIM
CTpOKam 0OpaleHHEM K OHOH KOHCTAHTHOM CTPOKE, YTO CHHXKAET pas-
Mep nosyyarouekcs nporpammbl. Takoe noBeaeHHUe KOMMUAsTOpa GbLIO
Obl HEBO3MOXHBIM, €C/IH Obl CTPOKH MOTIH M3MEHSTHCSL.
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OCHOBHbIEe onepaunmn Hag CTPOKamMm

[MporpammucTbl C# BbIMOAHAIOT GoJbLLE Onepaluii Hall CTPOKaMH, YeM MacTH-
yeckHe XMpYpru Hal cTaperoliumMu aktpucami. [paxrtiuecku B kaxaon nporpamme
MMEeTCs ““CNI0XKEHHE™ CTPOK, KaK B CELYIOLLEM MPUMEpE:

string name = "Randy";
Console.WriteLine ("Ero mmsa - " + // + 0O3HauaeT KOHKATEHAaLUMIO
name) ;

DTOT cneunanbHbIi onepatop obecneynBaercs knaccom String. OnHaKko knacc
String npeaocTaBAsieT U Apyrye MeToabl Aas paboThl co cTpokaMu. Mx nonHbii
CMUCOK MOXCHO HalTH B pa3aene “String class” npeaMeTHOro ykasaress cnpaBo4HOM
cuctemsbl. C HEKOTOPbIMH U3 HUX Bbl MO3HAKOMUTECH B 3TOM rnaBe€, B TOM 4YHUCJIE CO
CNEAYIOLHMMH.

» CpaBHeHuWe CTPOK Ha PaBeHCTBO Unu B andaBUTHOM nNopAake

» W3meHeHue n npeobpa3oBaHMe CTPOK: 3aMeHa YacTeln, peructpa Cum-
BOJIOB, Npeobpa3oBaHMA MeXAY CTPOKaMV 1 MHbIMW TUNamu

» ObpalleHne K oTAeNbHbIM CUMBOJIaM CTPOKM

» [loncK CMMBONOB NN NOACTPOK B CTPOKE

» O6paboTka nHbopmaLm n3 KoOMaHAHOW CTPOKM

» ®opmaTupoBaHuve BbiBOAA

» Pab6orta c ucnonb3oBaHmem StringBuilder

CpaBHeHue CTpoK

YacTo TpebyeTcs BbINONHUTE CpaBHEHHE ABYX CTpoK. Hanpumep, BBen in noJb-
30BaTeNb 0XKHAaeMoe 3HaueHHe? Bo3MoxHO, y Bac €CTb CIMCOK CTPOK M HY>KHO OT-
COpTHpOBaTh KX B ajdaBUTHOM nopsake? Jlyuluas npakTuka npusbiBaetT usberatb
CTaHAAPTHbIX OMNEPAaTOPOB CPABHEHUS == K |=, UCMOJb3YSl BCTPOEHHbIE bYHKLUHH
cpaBHeHHUs. J[en0 B TOM, YTO MOTYT ObITh pa3HUYHbIE HIOAHCHI MPH UX padoTe, Tak
YTO 3TH OMepaTopbl HE Bceraa paboTaroT Tak, kak oxuaanocb. Kpome toro, npu-
MeHeHHe QYHKUUI CpaBHEHHUs JeNaeT KO siCHee U jierde B noaaepkke. JononHu-

TeNbHYIO HHGOPMaLIMIO MO 3TOMY BOMPOCY Bbl MOXETE HAMTH B CTaThe MO aJpecy
https://docs.microsoft.com/en-us/dotnet/csharp/programming-guide/

strings/how-tocompare-strings.
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MNpoBepka paBeHcTBa: MeToa Compare ()

MHoxecTBO onepaluii paccMaTpUBaeT CTPOKY Kak euHbIH 00bEKT, Hanpumep
MeToa Compare (), KOTOPbIii CpaBHUBAET ABE CTPOKH, BBOAS AJs HUX OTHOLUEHHE
“MeHbLIe-00nbLe”.

» Ecnum nesas cTpoka 6osbwe npasown, Compare (left,right) sBo3spa-
waert 1.

» Ecnm nesan CTpoKa meHslue Npason, Compare (left, right) Bo3spa-
waet -1.

» Ecnn cTpoku pasHbl, Compare (left, right) so3spatuaer 0.

BoT kak BbIrsSaMT anroput™ paboTbl Compare (), 3aNMCaHHbIM ¢ UCMOJIb30BaHU-
€M HCeB00K00d:

compare (string sl, string s2)
{

// UMKINUeCKUit MpoxXoX [0 BCEM CUMMBOJIAM CTPOK, MOKa OOMH U3
// CVMBOJIOB OIHOM CTPOKM HE OKaxXercs 0oJibme
// COOTBETCTBYKWmEIO €My CMMBOJIA BTOPOM CTPOKU
foreach (mna xkaxmoro) cuMmeojia Oojiee KOPOTKON CTPOKMU

if (umMcrnoBoe 3HaueHMe CUMBOJIA CTPOKM Sl > UMCJIOBOI'O

3HaUeHMs CUMBOJIA CTPOKM S2)
return 1
if (uMcrnoBOe 3HaueHVe CUMBOJIa CTPOKM S1 < UMCJIOBOTO
3HAUEHUS CUMBOJIA CTPOKM S2)
return -1

// Eciv BCe CMMBOJIH COBMNA/M, HO CTpoka sl IJMHHee CTpOKM
// s2, To oHa cumMTaeTcs OOJibmE CTPOKU S2
if B cTpoke sl ocTamch CUMBOJIH

return 1
// Eciv BCe CUMMBOJIE COBMNAJIM, HO CTPOKa S2 IJIMHHEE CTPOKMU
// sl, To oHa cuMTaeTcs OOJbme CTPOKM Sl
if B cTpoke s2 oCTanMCh CUMMBOJIBI

return -1
// Eciy BCe CUMMBOJIHI CTPOK [MONAapHO OOMHAKOBE U CTPOKM
// VMEIT OOHYy U Ty Xe IJMHY, TO 3TO OLMHAKOBHIE CTPOKM
return 0

Takum o6pa3omM, "abcd" Gonblue "abbd", a "abcde" 6oablie "abcd". Kak npa-
BMJIO, B peasibHbIX CUTYaLMsIX BaXKHO HE TO, Kakasi M3 CTPOK 60Jbllie, a paBHbI JIM B
CTpOKM oiHa apyroii. Kakas cTpoka Gosblue/MeHblle — BaXKHO B Cllyda€ COPTHUPOB-
KM CTPOK.

MeTton Compare () Bo3Bpawaet 3HaueHue 0, eciv 1BE CTPOKH MAEHTHY-
Hbl. B npuBeneHHOM nanee TeCTOBOH MporpaMme 3TO 3HaYEHHE MCMOJIb-
3yeTcs A1 BbIMOJHEHHS psAa onepauui, koraa nporpamMmma BCTpedyaeT

3ANOMHM!
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HEKOTOPYHIO CTPOKY MJIM CTPOKH. BuildASentence 3anpalluBacT y NoJib-
30BaTessl BBOA CTPOK TEKCTA. DTH CTPOKHU OOBEAHMHSAIOTCS C MPEAbIAY LLH-
MH 111 NOCTPOEHHUs eAHHOro npeasioxkenus. [Iporpamma 3aBepluaeT pa-
60Ty, €CJIM NMO0JIb30BaTE/Ib BBOAMUT CJOBO EXIT, exit, QUIT MJM quit.

// BuildASentence - maHHas nporpamMa KOHCTPYMpPYeT
// TpensioxeHue MyTeM KOHKATEHAaUMy MoJb30BaTEeJIbCKOTO BBOIA
// mO Tex mop, NOKa MOJIb30BATESb HE BBEOET KOMaHmy
// 3aBepueHus. 3ra nporpamMMa IEMOHCTPUPYET MUCIOJIb30BaHME
// TpPOBEpK) PABEHCTBA CTPOK
using System;
namespace BuildASentence
{
public class Program
{
public static void Main(string[] args)
{
Console.WriteLine ("Kakxnas BBeneHHas BamMM CTpoka "
"ByneT nobaBJATbCA B NpenyoxeHue,
"noka Bbl He BBenerTe EXIT wmm QUIT");
// 3amnpaumyBaeM MOJb30BATENbCKMUII BBOL U COEIMHSAEM
// BBORMMEIE MOJIb3OBATENEM dpasbl B €IMHOe LeJioe, IoKa
// He OyleT BBeIeHa KOMaHOa 3aBeplieHus paboTH
string sentence = "";
for(;;)
{
// TloNlyuyeHue OuepemHOM CTPOKU
Console.Writeline ("BBemure cTpoky");
string line = Console.ReadLine();
// BeIXon mnpy BBOLE KOMaHIbl 3aBEpUIEHNS

string[] terms = { "EXIT", "exit", "QUIT", "quit" };
// CpaBHMBaeM BBEOEHHYKW CTPOKY C KOMAHOAaM1 BHXOIA
bool quitting = false;
foreach (string term in terms)
{

// Tpexpameme tpxna npyt COBNameHm

if (String.Compare(line, term) = 0)

{

quitting = true;

}
}
if (quitting == true)
{

break;
}

// B NpOTMBHOM Cilydae noDaBJIEHME BBEIEHHOI'O K CTPOKE
sentence = String.Concat (sentence, line);

// OBparHas CBA3b

Console.WritelLine("\nBu BBEeqM: " + sentence);
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Console.WriteLine("\nllonyunnock:\n" + sentence);
// OxuIaeM fOOTBEPXISHMA [10JIb30BaTENA
Console.Writeline ("Haxvmre <Enter> ansa " +

"3aBepueHus nporpamMMs. .. ") ;
Console.Read () ;

}

[Tocne kpaTkoro onucaHusi CBOMX AEHCTBUH MPOrpaMma cCo3AaeT MyCTyk CTPOKY
AN NpeasioxeHusl, sentence, MOCJE YEro BXOAMUT B “OECKOHEUHbIN” LK.

KoHcTpykuuun while (true) u for (;;) npeacraBastoT coboi GeckoHeu-
Hbl€ LMKJIbl, BBIXO M3 KOTOPbIX OCYLLECTBIISIETCSA MOCPEACTBOM Ofepa-
TOpa break (BbIX0A M3 LMKAA) MK return (BbIXOA U3 MPOrpaMMbl). ITH
JBa UMKJ1a 9KBMBANEHTHbI, M 00a BCTPEYaloTCs B peajbHbIX MpOrpaMmax.
O umknax noapoOHoO paccka3biBaeTcsi B raBe S, “YrnpaBiaeHHE NOTOKOM
BbIMOJTHEHUS™".

3ANOMHW!

Jlanee nporpaMma npeaiaraeT rnoJjib30BaTe/lto BBECTH CTPOKY TEKCTa, KOTOPYHO
3aTeM CUMTBIBAET C MOMOLLBIO MeToAa ReadLine (). [locne npouTeHHs: CTPOKH Mpo-
rpaMma npoBepsieT, He SBSETCS JIM BBEACHHAs CTPOKa KOMaH0# 3aBeplUeHHs pa-
0OThI.

Pa3nen 3aBeplueHus nporpamMmbl OnpeaensieT MacCHB CTPOK terms U NEpeMeEH-
HYIO THNa bool ¢ HMEHEM quitting, MOJYyYaloLLYO MPH HHULMANW3ALUH 3HAYEHHE
false. Kaxcablit aneMeHT B MaccHBe terms NpeAcTaBasieT cOOOH OAHY U3 HCKOMBbIX
CTpOK. Bce 3TH CTpOKH NpUBOAAT K 3aBEpLUEHHIO pabOThI MPOrpamMMbl.

B maccuB BkItOYEHbI kak cTpoka "EXIT", Tak M CTpoka "exit", mno-
CKOJNbKY (yHKUHS Compare () MO YMOJYaHHIO pacCMaTpHUBAET UX Kak
pa3nuyHble (Tak 4TO APYryUe BapUaHTbl HAMUCaHUs 3TOro ClOBa, TakHe
Kak "eXit" unu "Exit", He OyayT BOCMPHHSATHI NpOrpaMMoii B kKauecTse
KOMaH/1bl 3aBepLUEHHUS).

BHUMAHUE

Pa3znen 3aBeplueHus nporpamMmbl LIMKJIHUYECKH MPOCMATPHBAET BCE 3JIEMEHTDI
MaccuBa KOMaHJ 3aBepLueHHUst paboTbl U CPaBHUBAET WX C MEPEJaHHON CTPOKOWA.
Ecnu gyHkums Compare () coobuiaeT 0 COOTBETCTBUM CTPOKH OJHOMY M3 0Opas-
LIOB KOMaH[ 3aBepLUEHHs, NMEPEMEHHAs quitting MOJy4aeT 3Ha4EeHHE true; €CU
e [0 3aBEpLUEHHUS LMK/Ia COOTBETCTBME HE HAHAEHO, TO NOC/E BbIXOAA U3 LIUKAA
OHa ocTaeTcs paBHOI false. B mocaeanem cayyae nporpamma npoaosmkaer paboty,
100aBss BBEAEHHYIO CTPOKY B KOHEL, MPEAJI0XKEHHS MPH MOMOLLM BbI30Ba String.
Concat (). [lporpamma BbIBOAWT MONY4YHMBLLUKMHCS pe3ybTaT U MpOAOJKAaET padoTy.
MTtepaunu no MaccuBy — OTJIMUHBIH CMOCOO MPOBEPKH Ha PABEHCTBO OAHOMY W3
BO3MOXHbIX 3Ha4€HHIA. BoT npumep BbiBOAa nporpaMmbl BuildASentence.
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Kaxnasa BBeleHHasaA BaMM CTpoOkKa OyIneT OOOAaBJIATBCA B
npenJioxeHue, noxka Bl He BBeneTe EXIT wmam QUIT
BBemiTe CTpPOKY

[lporpamspoBaHme Ha CH

Bul BResM: [lporpamvmpoBaHye Ha C#
BBemTe CTpPOKY
- CIUVIONHOEe yOOBOJIBLCTBMUE

Ber BBesmM: IlporpamvmpoBanue Ha C# - CrUlOmWHOe yNOBOJILCTBME
BBemiTe CTpPOKY
EXIT

[Tonyunsiocs :
llporpamwpoBaime Ha C# ~ CnjomHOe yIOOBOJLCTBUE
HaxmmTe <Enter> nna 3aBeplieHMsA NPOT'PaMMHL. . .

Tekcr, BBeA€HHBIH MoJIb30BaTEJIEM, 30€CH BbIACJIEH MOJYXXHPHBIM I.UpMd)TOM.

CpaBHeHune 6e3 yuera perncrpa

MeTtoa Compare (), UCMONB30BaHHbIM B MPEAbIAYLLIEM TPUMEPE, pacCCMaTPUBAET
CTPOKM "EXIT" M "exit" kak paznnuHble. OnHaKko uMeeTcs BTopas Bepcus hyHKUMH
Compare (), KOTOPOH nepenatoTcs Tpu aprymeHTa. TpeTuid aprymeHT 3Tol yHkK-
LIMK yKa3bIBAET, CIEAYET JIM NPU CPAaBHEHMHU UFHOPUPOBATH perucTp OykB (3HaUEHHE
true) AW He cneayeT (3HaueHue false).

Caenyrowas Bepcus pasaesia 3aBepLUEHHUS MPOrpaMmbl BO3BpALLAET 3HaYEHHUE
true, kakuMH Obl OyKBaMH HH Oblla BBEl€HA KOMaH/1a 3aBEPLIEHHS] — MPOMMUCHBI-
MM, CTPOYHBIMH MJIM HEKOTOPOH HX KOMOMHaLME:

// TlpoBepsieT, paBHa JiM NepelaHHas CTpPOKa CTPOKaM exit

// win quit, He3aBMCMMO OT PErMcTpa MCIOJIb3YyeMulX OYKB

if (String.Compare("exit", source, true) == 0) ||
(String.Compare ("quit", source, true) == 0)

{

quitting = true;
DTa Bepcus npouie npeabiayLei BEpcuu ¢ ucnosib3oBaHuem uukia. Ei He Hano
3a00TUTbCS O PErUCTPE CUMBOJIOB, U OHa MOXET 0OOHWTHUCH BCErO JINLLIb ABYMS yC-

JIOBHBIMH BbIDAXXCHHUAMH, TAK KaK el nocTaTo4Ho pacCMOTpPETb TOJILKO ABa BapHaH-
Ta KOMaHAbl 3aBEpLICHHUS NporpamMmbl — QUIT KU EXIT.

N3meHeHue perncrpa

B HeKOTOpbIX CJly4asX HY)HO MEPEBECTH BCE CUMBOJIbI CTPOKH (WM TOJIbKO
O/IMH) B 1PYTOii PEMUCTP, T.€. CTPOUHBIE CAENATh MPOMUCHBIMH HIIH HA0OOPOT.
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OTnuumne CTpOK B pasHbIX perncrpax

MHe He HpaBHUTCS 3TOT €MOcoO, HO Bbl MOXETE MCMOJAb30BaTh KOHCTPYKLHIO
switch (cM. masy 5, “YnpaBiieHHe NOTOKOM BbIMOJHEHUS”) A MTOUCKaA AeHCTBUIH
A5l KOHKPETHOM cTpoKU. OGBIYHO KOHCTPYKLHMS switch MPUMEHSIETCS A1 CpaBHe-
HUSl 3HAYEHUS! MEPEMEHHOM C HEKOTOPbIM HAOOPOM BO3MOXCHbBIX 3HAYEHHUi, OIHAKO
3Ty KOHCTPYKUHIO MOXCHO MPUMEHSTb U A1l OObEKTOB string. BoT kak BeirnsiauT
BEpCHS pa3aena 3aBepLUeHUs C UCMOJb30BaHUEM KOHCTPYKLMM switch:

switch(line)

{
case "EXIT":

case "exit":

case "QUIT":

case "quit":
return true;

1
I

feturn false;

Tako# noaxoa paboTaeT NOCTOJbKY, MOCKOJbKY BbIMOJHSAETCS CPABHEHHUE TOJbKO
npeaonpeaeieHHOro OrpaHUYEHHOro konudecTsa cTpok. L{ukn for () npeacrasnsier
co0boii 3HauuTenbHO Gonee ruOKKi Noaxon, a mpuMeHeHUe GyHKUUH Compare (),
HEYYBCTBUTEJbHON K pETUCTPY, CYLULECTBEHHO MOBBILLIAET BO3MOXCHOCTH MPOrpamMMbl
no “noHUMaHuI0” BBEAEHHOTO MOJIb30BaTENEM.

Npeo6pasoBaHne cMMBONOB CTPOKMN B CUMBOJIbI
BepXHero Wiu HWKHero pernucrpa

[Tpeanonoxum, y Bac UIMeeTcs CTpOKa B HIXKHEM perucTpe v Bam Haao npeobpa-
30BaTh €€ B BEpXHUil peructp. Bbl MoxeTe ucnonb3oBath MeToa ToUpper ()

string lowcase = "armadillo";
string upcase = lowcase.ToUpper(); // ARMADILLO

AHaNOrMyHO CTPOKY B BEPXHEM pErucTpe MOXHO npeobpa3oBaTb B CTPOKY B
HIXKHEM PErucTpe Npv NoMoLM Metoaa ToLower ().

A 4TO ecM BaM Ha/l0 NMEPEBECTH B BEPXHHUIH PErUCTP TOJNbKO OAHY NEpBYO OyKBY
ctpoku? [prBeaeHHbII HIDKE KOA peluaeT 3Ty 3aaayy (XOTs B MOC/IEAHEM pa3aene
r1aBbl Bbl MO3HAKOMUTECH C JIyYLUUM CMOCOOOM):

string name = "chuck";

string properName =
char.ToUpper (name[0]) .ToString() +
name.Substring (1, name.Length - 1);

Mpes pelueHus 3akitodaercs B TOM, YTOOb! BbIAENUTD MEpBbl i CUMBOJ U3 CTPOKH
name (T.e. name [0]), npeoOpa3oBarb €ro B 04HOCUMBOJIbHYIO CTPOKY MPU MOMOLLH
meroaa ToString(), a 3aTeM NpUOaBUTh K HElH YacTb CTPOKHU name, OCTaBLUYIOCS
nocJe yaaneHus NepBoro CMMBOJIa BbI30BOM Substring ().
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BblﬂCHl/lTb, HaXoOAWUTCA JIH CTPOKa B BEPXHEM HJIK B HHXXHEM PErucTpe, MOXKHO
NpH MOMOLLH CAELYHOUIEN KOHCTPYKUMH 1f:
if (string.Compare (line.ToUpper (CulturelInfo.InvariantCulture),

line, false) == 0) ... // VICTMHHO, eCiM CTpOKa
// B BEpXHEM perucrpe

3aecb METOA Compare () CpaBHMBAET BEPCHIO CTPOKM line B BEPXHEM pe-
FUCTpE C UCXOAHOW CTPOKOH line. Ecau cTpoka u3HavyanbHO B BEPXHEM peru-
CTpe, CTPOKH AODKHBI cOBnaaath. UTo 03HayaeT “rolloBOOMHOE™ BbIpaXKEHHUE
CultureInfo.InvariantCulture, MOXHO Y3HaTb U3 CTaTbH MO agpecy https://
msdn.microsoft.com/library/system.globalization.cultureinfo.
invariantculture. aspx. [IpoBepka, HaXOAUTCS KM CTPOKA B HUICHEM PETUCTpE,
BbIMOJIHAETCS aHANOTMYHO — HYXHO TOJIbKO 100aBHUTb OMEpaTop JOrHYECKOro oT-
pyuaHus (!) nepea BbI30BOM Compare (). B kauecTBe anbTepHaTHBbI MOXHO MCMOJIb-
30BaThb LMK, KaK OMUCAHO B CAEAYIOLUEM pas3fele.

Llukn no cTpoke

MoaxHo 06paTHTbCS K OTAENbHBIM CHMBOJIAM CTPOKH B LIMKAE foreach. [1puBe-
JEHHbIA Aanee KoJ NpOoXOAMT MO CUMBOJAM CTPOKH M BbIBOAWT KaXXIbld U3 HUX Ha
KOHCOJIb, T.€. NPOCTO BbIBOAUT CTPOKY MHBIM CMOCOOOM:
string favoriteFood = "cheeseburgers";

foreach(char c in favoriteFood)

{

Console.Write(c); // BuBOIO CMMBOJIA

}
Console.WriteLine();
LlMKJ'IOM MOXHO BOCMOJIb30BaTbCsA U 1J1s1 BbISCHEHHSA, HAXOAHUTCS JIK BCs CTPOKa B
BEPXHEM pErucTpe (CM. NpeablayLimMi pa3aen):
bool isUppercase = true; // [llpennonaraeM, 4YTO CTpPOKa
// B BEpXHeM perucrpe
foreach(char ¢ in favoriteFood)

{
if(!char.IsUpper(c))

{
isUppercase = false; // IpexnnosioxeHue OMNPOBEPTHYTO,
break; // MOXHO BBIXOIMTb

B koHue LMKna nepeMeHHas isUppercase NpUHUMaET 3HayeHHue Aubo true,
nubo false. Kak Ob1n0 nokazaHo B nocielHEM NMpUMEpE MpeablayLlero pasaena,
o0palaTbes K 0TAeNbHbIM CUMBOJIaM CTPOKH MOXKHO € MUCMOJIb30BAaHUEM 3aMHUCH UH-
JeKca MaccuBa.
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Maccusbl B C# HaUMHAIOTCS C HYJIEBOrO 3JIEMEHTA, TaK 4TO, €CAU BaM
HY>€H NepBbli CUMBOJ, 3anpaluuBaiTe uHaekc (0]. Ecnu HyxeH TpeTuit
CHMBOJ1, 3anpaluvBaiTe HHAEKC [2].

char thirdChar =
favoriteFood[2]; // Tlepeoe 'e' B "cheeseburgers"

3ANOMHU!

NMounck B cTpoKax

YTo ecan HeoOXOAMMO HaWTH B CTPOKE OMpPEENEHHOE CAOBO MM HEKOTOPBIi
cumBon? Hanpumep, BaM Hy»€H MHIAEKC 3TOH MOACTPOKH, YTOObI BOCMOJIb30BATHCS
MeTolaMH Substring (), Replace (), Remove () UM HEKOTOPbIMHU ApYrUMH. M3 3TO-
ro paszena Bbl y3HaeTe, KaK HaXO0AMTb B CTPOKE OTAEJIbHbIE CUMBOJIbI 1A NOACTPO-
Ku. 3aech 51 Oyny UCnoab30BaTh B KaU€CTBE MpUMeEpa NepeMeHHylo favoriteFood
M3 NpeAbILYLLErO pa3aena.

Kak uckaTtb

[TpocTeiunit cnoco® nowcka OTAEAbHOrO CUMBOJA — MpHU NMOMOLUM METOAa
IndexOf ():
int indexOfLetterS = favoriteFood.IndexOf ('s'); // 4

Knacc String UMeeT W Apyrue MeTozibl NOMCKa Kak MHAMBHYaNbHbIX CUMBOJIOB,
TaK W MOACTPOK.

» MeTtoa IndexOfAny () nonyyaeT macCMB CUMBONOB U ULWWET B CTPOKeE
no60oK N3 HUX, BO3BPaLLAA NHIOEKC NepBOro HalnaeHHOro CUMBONa.

char{] charsToLookFor = { 'a', 'b', 'c' };
int indexOfFirstFound =
favoriteFood. IndexOfAny (charsToLookFor); // 0

JTOT BbI30B MO>KHO 3anucaTb B COKpaweHHOM Bunae:
int index = name.IndexOfAny(new char{] { 'a', 'b', 'c' });

» Metoa LastIndexOf () HaxOAWUT HE NepPBbi BCTPEUYEHHbIA CUMBOY, a,
Haob60opOoT, NnocneaHUN.

» Mertoa LastIndexOfAny () paboraeT nogobHo metoady IndexOfAny (),
HO HauMHaeT paboTy C KOHLA CTPOKMW,

» Metoa Contains () BO3BpawaeT true, €CAM AaHHAA NOACTPOKA BXOANT
B COCTaB CTPOKM :

if (favoriteFood.Contains("ee")) ... // true

» Metop Substring () Bo3spalwaeT NOACTPOKY, €CNN 3TO BO3MOXXHO, NN
NYCTYI0 CTPOKY B NPOTUBHOM Clyyae:
string sub = favoriteFood.Substring(6, favoriteFood.Length - 6);
Metog Substring () 6yaeT 6onee noapobHO paccMOTpeH aanee B 3TOW
rnase.
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Mycrta nu cTpoka

Kak BbIACHUTB, NyCTa 1M LieneBas cTpoka ("") UaM UMeeT 3Ha4yeHHe null (T.e. ek
HE MPUCBOEHO HUKAKOE 3HA4YEHHE, laxKe mycTas cTpoka)? J[ns 3Toro MoxHO BocC-
Nnoab30BaTbCA METOAOM IsNullOrEmpty ():

bool notThere = string.IsNullOrEmpty (favoriteFood); // false

OOpaTHTe BHUMaHHE Ha TO, KaK BbI3bIBAETCS METOA IsNullOrEmpty (): string.
IsNullOrEmpty(s).
Caenatb CTpOKY MyCTOH MOXHO ByMs cnocobaMu:

wn,
’

string name =
string name = string.Empty;

MonyuyeHune BBeA@HHON
nonb3oBatenem uHopmauuu

PacnpocTpaHeHHO# noa3anayei B KOHCOAbHBIX NPHUIOKEHHUAX SBASETCS MONY-
yeHHe BBEAEHHOMH nosb3oBaTeneM HHpopMauuu. CunTbiBaTh HHGOpMaLHIO HEOO-
XOAMMO Kak CTpOKY (BC€, YTO MOCTYNAET OT M0Jb30BaTeNsl, NOCTYNAeT B BUAE CTPO-
KH). 3aTem yacTo TpedyeTcs npoanaruzuposams, U1 pazoopams (parse), BXOAHYIO
CTpPOKY, Hanp1Mep, YTOObI BbIAEIHTb U3 HEE UUCIIOBbIE JAHHBIE.

YnaneHune npo6enbHbIX CUMBONOB

CHayana paccMOTpHUM, KaK yOpaTb Bce npoOenbHbie CUMMBOJIbI C 000HUX KOHLOB
CTpOkH (NMOA TEPMHUHOM HpobensHbiil cumeon (White space) noapasymeBaroTcs CHM-
BOJIbl, 0OBIYHO He oTOOpaXcaeMble Ha 3KpaHe, HanmpuMep npoben, CUMBOA HOBOIA
cTpokH (\n) unu Tabynsumnu (\t); MHOrAa BCTpEYaeTCs CUMBOJ BO3BpaTa KapeTkH
(\r)). [1ns 3T70ro MOXCHO BOCMOJb30BaThCS METOAOM Trim():

// YnanseM NpoGelibHEE CUMBOJEH C KOHLOB CTPOKM
random = random.Trim();

Knacc string npenocTaBaseT Takke MeToabl TrimFront () M TrimEnd () Ans
yaaneHusi npobenbHbIX CUMBOJIOB € OAHOM CTOPOHBI CTPOKH, U Bbl MOXETE NepeaaTh
MM MacCHBbl CUMBOJIOB, KOTOpbIE TakXkKe NODKHbI PacCCMaTpUBATLCS Kak npobenb-
Hble. Hanpumep, MoxeTe yOpaTbh pacrnofoXeHHbIi nepea AeHEXHbIMHY 3HaYEH UIMHU
cuMBoA '$'. Takas ouMcTKa CTPOK AenaeT ux aHanus 6onee npocTbiM. Bee nepeunc-
JIEHHbIE METOABI BO3BPALLAIOT HOBbIE CTPOKH.
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AHanus yncnosoro BBofa

[Tporpamma MOXET CUMTBIBATh C KJIaBUATYpbl M0 OJHOMY CHUMBOJY 3a pas, HO B
TaKOM cllyyae BaM MPUAETCS caMOCTOsTeIbHO 0OpabarbiBaTh BBOA CUMBOJIAa HOBOM
CTPOKH U T.M. boJiee npocToi NoaXxoa COCTOMT B TOM, YTOObI CUMTATh CTPOKY MOJIHO-
CTbtO, @ 3aTeM pa3o0paThb €€ Ha OTae/IbHbIE CUMBOJIBL. [T0CUMBOLHBIN aHanU3 cTpo-
KW BpeMsl OT BpEMEHHU HEOOXOAMM, HO HEKOTOPbIE MPOrpaMMHUCTbI 3710YNOTPedsIOT
3TOH METOAUKOM.

MeTon ReadLine () UCMOJIb3YETCS AJisl CUMThIBAHUS 00bEKTA TUMA string. [1po-
rpamMma, KoTtopas 0’)KMAaeT YUCJIOBOH BBOA, AOJIKHA 3Ty CTPOKY COOTBETCTBYHOLLUM
obpa3oM npeobpasoBath B uucaa. C# npenocrapiseT NporpaMMHUCTy KJjacc Convert
CO BCEM HEOOXOAUMBIM 111 3TOr0 UHCTPYMEHTAPUEM, B YACTHOCTH METOAAMMU 1Sl
npeoOpa3oBaHUs CTPOKH B Kax bl U3 BCTPOEHHbIX YUCIOBbIX TUMNOB. Tak, creayto-
Wi pparMEHT UCXOAHOO TEKCTA CYUTBIBAET YMCIIO C KJaBUATYpbl U COXPAHSET €ro
B NIEPEMEHHOM THNa int:

string s = Console.ReadLine(); // IlaHHble BBOISATCS Kak CTPOKa
int n = Convert.ToInt32(s); // v npeobpasynTca B UUCJIO

Jlpyrue meToabl aas npeobpa3oBaHus elle Oosiee o4eBUAHbI: ToDouble (),
ToFloat (), ToBoolean (). MeToa ToInt32 () BbIMOJHAET Npeobpa3oBa-
HHe B 32-OMTOBOE 3HAKOBOE LIEJIOE YMCIIO (BCIIOMHUTE, YTO 32 OUT — 3TO
pa3Mep 0ObIYHOrO int), Tak 4YTO 3Ta GYHKLMS BbIMOJHSET NMpeodpaso-
BaHME CTPOKH B YMUCJIO THNA int; A4S NpeoOpa3oBaHUs CTPOKH B UMCJIO
TUMa long Ucnonb3yeTcst GyHKUMUS ToInt64 ().

3ANOMHU!

L]

Metoa Convert (), BCTPETHB “HenpaBU/bHBIA™ CUMBOJI, MOXET BblAATh HEKOP-
PEKTHbIH pe3yJbTaT, TaK YTO BaM ClleAyeT YOeAUTbCS, YTO CTPOKA COAEPIKUT HMEHHO
T€ JaHHbIE, KOTOPbIE 0XKMUAAIOTCS, U B HEMl HET HUKAKHUX “HEeNoaXOAsLWMX > CHMBOJIOB.

[IpuBeneHHas nanee GpyHKLMS BO3BpALLAET 3HAYEHHUE true, €C/IM MEpeAaHHast
el cTpoka cocTOMT Tonbko M3 LMpp. Takas pyHKUHS MOXKET ObITb BbI3BaHa nepes
dyHKuUMeH npeobpa3oBaHUs CTPOKU B LIETOE YMCIIO0, MOCKOJbKY YMCIO MOXET COCTO-
ATb TOJBKO M3 LHpp.

// IsBRllDigits ~ Bo3BpamaeT true, eCcyy BCe CUMBOJEI CTPOKA
// saBnawTCa unppamm
public static bool IsAllDigits(string raw)
{
// YOupaeMm BCce JMlHEee C KOHLOB CTPOKM. ECIM Npyu 3TOM B
// CTpOKe HMYEro He OCTAeTCs, 3HAUUT, CTPOKa He
// npencrasyigeT cofoi UMCIO
string s = raw.Trim(); // VirHOpupyeM npoGeJbHble CUMBOJH
if (s.Length == 0)
{
return false;
}

// LMKJIMYEeCKM MPOXOOMM MO BCEeM CUMBOJIAM CTDOKM
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for(int index = 0; index < s.Length; index++)
{
// Hamnume B CTPOKE CMMBOJIA, He SBJIAKIErocs umbpoi,
// TOBOPUT O TOM, UTO 3TO HE UMCJIO
if (Char.IsDigit (s{index]) == false)
{
return false;
}
}
// Bce B mnopsnke: CTpOKa COCTOMUT TOJIbKO M3 Uudp
return true;

Boo6uue-To, Ans yucen ¢ naaparoLieit TOYKON B CTPOKE MOXKET YKa3biBaThb-
Csl 3Ta camasl TO4YKa; KpOME TOro, fnepe YUCIOM MOXKET HAXOAHUThCS MH-
Hyc. Ho celyac uHTepec NpeACTaBIsIOT HE 3TH YaCTHOCTH, a caMa Hesl.

3ANOMHMU!

Meron IsAl1lDigits cHa4yana ynansieT BCe HEHY>KHble MpoOeabHbIE CUMBOJIbI C
00oux KOHUOB cTpokH. Ecau nocne 3toro cTpoka oka3biBaeTcs MycTOM, 3HAYUT, OHA
cocTosina u3 npobenbHbIX CUMBOJIOB M YKCIOM He saBasiercs. Ecnu ctpoka octaercs
He nycToM, pyHKLUHS MPOXOAMT MO BCEM €€ CUMBOJaM. Ecau kakoH-To U3 CUMBOJIOB
oka3sbiBaeTcsi He LMdpoii, GyHKUHS BO3BpalLaeT false, ykasbiBas, YTO nepenaHHas
€l cTpoka He siBnsieTcs ynciaoM. BosBpar ¢yHkumMel 3HaueHUs true O3HaYaeT, YTo
BCE CHMBOJIbl CTPOKH — LMGPbI, TAK YTO CTPOKA, MO BCeH BUIAMMOCTH, NpeACTaB-
asiet coboi HekoTopoe uncnoBoe 3HadueHue. Caenyolas 1eMOHCTpaLMOHHas Mpo-
rpaMma CYMTbIBaeT BBOJAHUMOE MOJIb30BaTENEM YHCIIO W BbIBOAMT €0 Ha 3KpaH:

// IsRllDigits - IOEeMOHCTpauMOHHas MporpaMMa, WITOCTPUPYLas
// npvmMeHenne obyHkuuy IsAllDigits
using System;

namespace IsAllDigits
{
class Program
{
public static void Main(string[] args)
{
// BBOO CTPOKM C KJIaBMaTyphl
Console.WriteLine ("BBenuTe uesioe umciyo");
string s = Console.ReadLine();

// TlpoBepKa, MOXeT JiM 5Ta CTPOKa ObITh UMCJIOM
if (!IsAllDigits(s))
{
Console.WriteLine ("3T0 He umcmo!");
}
else
{
// TNipeoBpasoBaxve CTPOKM B LieJIO@ WHCIIO
int n = Int32.Parse(s);
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// BBHIBOIMM YMCJIO, YMHOXEHHOEe Ha 2
Console.WriteLine("2 * {0} = {1}", n, 2 * n);

}

// OxvIaeM MONTBEPXOEHUS MOJIb30BATEJS
Console.WriteLine ("HaxmmTe <Enter> nna " +

"3aBepleHnss Nporpammel. . .");

Console.Read();

}

// IsRllDigits - Bo3BpamaeTr true, eCiyM BCE CUMBOJI CTPOKM
// sBaswTCA Unbpamm
public static bool IsAllDigits(string raw)

{

// Teno @yHKumMM ORUIO PACCMOTPEHO paHee M 3[eCh OHO OIS
// KDaTKOCTy OIyEHO

}

[Iporpamma cumTHIBaET CTPOKY, BBOAMMY!IO M0JIb30BATENEM C KJIaBUaTypbl, Noce
Yero MpoBepsieT ee ¢ NomMoLlbto GyHKUMHM IsAllDigits. Ecnu dyHkuus Bo3Bpalua-
eT false, MporpamMMa BbIBOAMT Npeaynpexaarollee coodLeHHe A1s Nob30BaTes.
B npotuBHOM ciiyyae nporpaMma npeobpasyeT CTPOKy B UKCJIO C MOMOLLbIO (yHKIIHH
Int32.Parse (), KOTOpas npeAcTaBaseT coOoi anbTepHaTUBY Convert.ToInt32 ().
M HakoHeLl, nporpaMma BbIBOAMT MOJY4EHHOE YMCJIO W €ro YABOEHHOE 3Ha4€HHE (YTO
JOJIXHO 10Ka3bIBaTh KOPPEKTHOCTD MPeoOpa3oBaHKsl CTPOKH B YUCIIO).

BeBenouTe LeJyioe 4UCIIO

1a3

3TO He umctio!
Haxamre <Enter> nnsa 3aBeplieHys MPOTPaMMHL. . .

TEXHUYECKUE
noaposHOC™M

COBET

MoxHO MpocTO MonbITaThCs UCMO/b30BaTh GYHKLMIO Convert () s
npeobpa3oBaHUs CTPOKH B YUCIO U 00paboTaTh BO3MOXKHbBIE UCKIIOYE-
Hus, reHepupyemble GyHKLUMER npeobpa3oBanus. OaHaKO, CKOpeE BCEro,
(bYHKLUMS HE CreHEpUPYET UCKITIOUEHHS, 8 BEPHET HEKOPPEKTHbIH pe3yJib-
TaT; HarMpUMep B MPUBEAEHHOM BbILLE MPUMEPE C BBOAOM B Ka4€CTBE YHC-
na 1A3 BEpHET 3HaueHHe 1. Bbl 10/KHBI MPOBEPATL BBOAUMbIE JaHHbIE
CaMOCTOSITEIbHO.

MoxHo Takxe BOCMoJIb30BaTbCsl METOAOM Int32.TryParse (s,n), KO-
TOPbIi BO3BpalaeT false, €CAU aHAIMU3 BbIMOJHEH HEYAA4YHO, H true,
€CJIM BCE B NOpsAAKE. DTOT METOA Mpeodpa3yeT HaWAEHHOE YMCIIO BO
BTOpO# MapameTp, MEpeMEeHHY0 Tuna int. JlaHHas GyHKUHS HE reHe-
PHPYET UCKJIIOUYEHHH, a MPUMEP €€ UCMOBb30BAHHUS MPUBEAEH B Clleay-
IOLLEM pa3fene.
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O6paboTka nocneaoBaTeNnbHOCTH Yncen

3a4acTylo MporpamMMbl MOJy4atOT B Ka4ECTBE BBOAMMBIX JaHHbIX CTPOKY, COCTO-
SLLYIO U3 HECKOJIbKMX YHucell. Bocnoib30BaBIIMCh METOAOM String.Split (), Bbl
CMOXeETe JIErko pa3bMTb CTPOKY Ha HECKOJIbKO MOACTPOK, MO OAHOM AJIs KaX10ro
yucaa, M paboTaTh C HUMH M0 OTAE/IbHOCTH.

®dyHKuMs Split () npeobpa3yeT eAMHYIO CTPOKY B MacCHB CTPOK MEHbLUEro
pa3mepa ¢ NPUMEHEHHUEM YKa3aHHOIo CUMBOJIa-pasaenuTens. Hanpumep, ecau Bbl
ckaxxere PyHKLMH Split (), YTO ClEAYET UCMOJb30BaTh B KAYECTBE pa3ae/IMTENs 3a-
MATYHO, CTPOKa "1, 2, 3" NpeBpaTHTCs B TPU CTPOKU — "1", "2" 1 "3". (Cumsoiom-
paszoenume.nem MOXET ObITb 10O0H CUMBOJI, UCMOMb3YEMbIH A1 pa3e/ieHUs dJie-
MEHTOB KOJUIEKUHMH.) B npuBeaeHHON nanee 1eMOHCTpaLMOHHOM| nMporpaMme me-
TOA Split () MPUMEHAETCA AJIs BBOAA MOCJAEA0BATENbHOCTH YUCEN AJIS CYMMHPO-
BaHM:

// ParseSequenceWithSplit - cuuTeBaeT nocsenoBaTEJIbHOCTD
// pa3nesieHHbIX 3anATHMY UYMCeJ, pasfesisdeT ee Ha OTHeJlbHbe
// Uemble uMCia U CyMMMPYeT MX

namespace ParseSequenceWithSplit

{

using System;

class Program
{
public static void Main(string[] args)
{
// TlpuriameHnne MoJb30BATEN0 BBECTY [OCJENOBATEJIbHOCTh
// UeJHX umces
Console.WriteLine ("BeenuTe nocjenoBaTesIbHOCTb LeJbIX" +
" uyces, paznesieHHEX 3anaTsMm:");

// CunTbIBaHME CTPOKM TEKCTa
string input = Console.ReadLine();
Console.WriteLine() ;

// NpeoBpasyemM CTpoky B OTHENbHHE MNOACTPOKM C

// wcnonbSoBaHveM B kavecTBe CMMEOJIOB-pasjamrrenei
// sansmXx u npoBesios

char[] dividers = {',', ' '};

string[] segments = input.Split(dividers);

// KOHBEpTMpYeM KaXIyl MONCTPOKY B UMUCJIIO
int sum = 0;
foreach(string s in segments)
{
// (llponyckaeM MyCThEe MOICTPOKM)
if (s.Length > 0)
{

// TIpOMyCKaeM CTPOKM, He ABJIAKUMECS unucjamm
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if (IsAllDigits(s))
{

// llpeoBbpasyeM CTPOKYy B 32-GMTOBOE LEJIOe UMUCJIIO
int num = 0;
if (Int32.TryParse(s, out num))
{
Console.WriteLine ("OuepepmHoe wicno = {0}",
num) ;
// IoBaBnsieM NONMYWEHHOE WAQIO B CyMMy
sum += num;

}
// B ciyyae omBKM nepPexommM K CJIeRVIueMy WACTY

}

// BBIBOI CyMMEI
Console.WriteLine ("Cymma = {0}", sum);

// OxumaeM NOOTBEPXKIOEHUS MOJIb30BATEJNA
Console.WriteLine ("Haxmure <Enter> mma " +

"3aBeplueHns NporpaMMul. ..") ;
Console.Read();

}

// 3neck HaxoomTCA Teno merona ISAllDigits

}

[Iporpamma ParseSequenceWithSplit HauUMHAET paboOTy CO CUMTBIBAHHMS CTPOKH
C KJ1aBHaTypbl. 3aTeM MeToAy Split () nmepenaeTcs MacCHB CMMBOJOB dividers,
npeacTaBAsoLUX cO00i CHMBOJbI-pa3AENHTENH, HCTOb3YIOLLMECS MPH OTAENEHHH
OTIENbHBIX YACES B CTPOKE.

Hanee nporpaMma LIMKIMYECKH MPOXOAMT MO BCEM “NOAMACCHBAM’, CO3AaHHbIM
¢byHKkuuMel Split (), NnpUMeEHss ans 3toro uukn foreach. [Nporpamma nponycka-
€T BCE MOACTPOKH HYJNEBOW AJMHBI, @ 151 HEMYCTHIX CTPOK BbI3bIBAET GYHKLHIO
IsAllDigits (), yToObl y6eaUTbCs, YTO CTpoKa npeactapaset coboi yucno. Kop-
PEKTHbIE CTPOKH NMPeoOpa3ytoTcs B LEbIE YACIA U CYMMHUPYIOTCS C aKKyMYJISITOPOM
sum. HekoppekTHbIe Yucia MrHOpUpPYIOTCS (1 Mpeanoyes He FreHEpUpOBaTh coodLle-
HHs 00 owmnbkax). BOT kak BbIrISAMT TUMHYHBINA BbIBOA AAHHOW NPOrpaMMmbi:
BeenouTe MNOCJeNOBATEJIbHOCThL LUEeJNbIX uucelsl, pas3nesleHHbIX 3alAaTbMA @

1, 2, a, 3, 4
OuepenHoe umnCJIO
OuepenHoe umMCJIO =
Oqepem-loe YUuCcJio =
OuepenHoe uWMCJIO
Cymma = 10
Haxvmre <Enter> nsa 3aBepweHMA MNPOT'PAMMHL. . .

Il
Sw N

FNIABA 3 Pa6oTa co CTpoKamm 85



[Iporpamma npoxoaMT no CNUCKY, paccMaTpuBas 3ansTbie, NpodeJbl (MK U To,
M Apyroe) KaK pasaeauTesbHble CUMBOJIbL. OHA NMponycKaeT “4ncio” a U BbIBOAMT
0011y CYMMY KOPPEKTHbIX uuces, paBHyto 10. B peanbHbIX nporpaMmax, 0aHako,
BpS JIM MOXHO NPOCTO TaK MTHOPUPOBaTh HEKOPPEKTHBIE YMCIIa, HUKAK He co00-
was o6 3ToM nosib3oBareto. [1pu nosiBiIEeHMH BO BXOAHOM NOTOKE J1H0O0H nporpam-
Mbl “Mycopa” 00bI4HO TpeOyeTcsi TEM WJIM MHBIM CNOCOOOM OOpPAaTUThL Ha 3TO BHH-
MaHHe MoJIb30BaTeJIsl.

O6veauHeHne MaccMBa CTPOK B OfHY CTPOKY

Knacc string umeer takxe meroa Join (). Eciiny Bac ecTb MacCHB CTPOK, MOX-
HO MCMOoJb30BaTh Join () AJIs KOHKaTE€HaUMKW BCeX CTPOK. MOXKHO Takxke yka3aTb,
YTO MEXKIY CTPOKAMH B MACCHUBE CJIEAYET BCTABUThL ONpeEaEIEHHbBIE CHMBOJIbL:
string[] brothers = { "Chuck", "Bob", "Steve", "Mike" };
string theBrothers = string.Join(":", brothers);

B pe3ysnbrare nosnyuuTcs cTpoka theBrothers, KOTopas npeacTaBiseT coboi
"Chuck:Bob:Steve:Mike" (MM€Ha B Heil pa3aesieHbl 1BoeTouHeM). MoxHO ObL10
MCNOJIb30BaTh B KAY€CTBE paszaenurens atodoi apyroit cumpoa — ", ", "\t", " "
(nepBbIii 3N€MEHT NpeacTaBseT COO0M 3anATyIO € NOCAEAYOLWHUM NpobeoM, BTO-
poi — cumBOJ TabyNsILMH, @ TPETHI1 — HECKOJIbKO MpobenoB noapsn).

YnpasneHue BbiIBOAOM NPOrpammbi

VYnpaBneHue BbIBOAOM NpOrpaMmbl — BaXKHbli acrnekT paboTbl CO CTPOKaMM.
[TopymaritTe camu: BbIBOA NPOrpaMMbl — 3TO HMEHHO TO, YTO BUAMT MOJb30BATEb.
He nmeeT 3HaueHMs, HACKOJIbKO 3JIEraHTHbBI BHYTPEHHSS JIOTMKA W peanu3auus
nporpaMMbl — 3TO BpsA JIH BNEYATJHUT NOJb30BATES; Ky1a BaXKHee 1Jig HEro Kop-
PEKTHOCTb U BHELLIHEE NpeACTaBJIEHHUE BbIBOAUMBIX MPOrpaMMOi N1aHHbBIX.

Knacc String npenocTaBisieT NporpaMMHUCTY psi METOAOB 1Jisl GopMaTHpoBa-
HUs BLIBOIMMO CTpOKK. B crenytowmx pasnenax 6yayT paccMOTpeHbl TAKME METO-
Abl, KaK Trim (), Pad (), PadRight (), PadLeft (), Substring() U Concat ().

Ucnonb3oBaHne metopoB Trim () u Pad ()

M3 pasnena “Ynanenue npobesbHbIX CUMBOJIOB” Bbl y3Ha/H, KaK NOJ1b30BaThCA
METOAOM Trim() M ero Hosiee cneuralu3upoBaHHbIMM BapMaHTaMK TrimFront ()
M TrimEnd (). B naHHOM pasgene obcysknaercs Apyroi pacnpocTpaHEHHbIH METO.,
topmMaTHpOBaHHs BLIXOAHBIX JaHHBIX. MOXKHO MCMOJ1b30BaTh METObI Pad, KOTOpbIE
A00aBJSIOT CUMBOJIbI K JIIOOOMY M3 KOHLIOB CTPOKH, YTOOBI PaclIMPUThL CTPOKY 10
HEKOTOPOii 3apaHee 3a1aHHOM AMHbL. Hanpumep, MOxkHO 100aBUTh NpobeJibl ciieBa
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WJIK CMIpaBa OT CTPOKH, YTOObI COOTBETCTBYHOLLIMM 00pPa30M BbIPOBHSTD €€ COJEePHH-
MO€; MOXKHO 100aBUTb CUMBOJIbI "*" U ClIENIaTh eLe MHOKECTBO NOJOOHBIX BELLEH.
[TpuseneHHas nanee HebGosbluas nporpamMma AlignOutput McnoJb3yeT Trim ()
M Pad () Ans oOpe3KH M BbipaBHUBAHUS psla UMEH (KO, CBA3aHHBIH ¢ Trim () M

Pad (), 0TOOpakeH Moay>KHMPHbIM LWPHDTOM):

using System;
using System.Collections.Generic;
// AlignOutput - BHPABHMBAHME MHOXECTBa CTPOK
// Ins yJydlleHus BHEWHeTOo BMHAa BHIBOOA MPOTPaMMbl
namespace AlignOutput
{
class Program
{
public static void Main(string[] args)
{
List<string> names = new List<string> {"Christa ",
" Sarah",
"Jonathan",
" Sam" ,
" Schmekowitz "
Vi
// BHIBOIMM MMEHa.
Console.WriteLine ("Cnenywoume yMeHa MMEIOT pa3Hble IJIMHBL:") ;

foreach (string s in names)
{
Console.WriteLine("MMa '" + s + "' mo obpaboTku") ;

}

Console.WritelLine();

// llenaeM CTPOKM BHIDOBHEHHHIMY BJIEBO, ONMHAKOBOM IJIMHHL
// CHauajla KOMMpyeM MCXOIOHbII MacCCUB

List<string> stringsToAlign = new List<string>();

// Yiansem JmmHMe npoGesisl C O0OOMX KOHLIOB
for (int 1 = 0; 1 < names.Count; i++)
{
string trimmedName = names([i].Trim();
stringsToAlign.Add (trimmedName) ;
}

// HaxomM IJIMHY CaMO¥ HJIMHHOM CTPOKU
int maxLength = 0;

foreach (string s in stringsToAlign)

{
if (s.Length > maxLength)

{
maxLength = s.Length;
}
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// BbDABHMBAEeM BCE CTPOKM, NPUBOIA UX
// K MakCMMaJIbHOM IJIMHE
for (int i = 0; i < stringsToAlign.Count; i++)
{
stringsToAlign[i] =
stringsToAlign[i] .PadRight (maxLength+1) ;

// BBIBOOVMM MOJIy4YMBIIMECS CTPOKM
Console.WriteLine("Te e vMeHa BHPOBHEHH u " +
"VMEeT OOMHAKOBYK OJIMHY:");

foreach (string s in stringsToAlign)
{
Console.WriteLine ("Mma '" + s + "' nocne oBpaboTkn") ;

}

// OxupaeM NMOAOTBEPXIEHMUA MOJIb3OBATEJIA
Console.WritelLine ("HaxmmTe <Enter> mna " +

"3aBepleHns NporpaMMH. . .");
Console.Read();

AlignOutput onpeaeaseT CNMCOK UMEH List<string> ¢ pa3HbIMH BblpaBHHBa-
HUEM M ANUHOMH (Bbl MOXKETE NMEpenucarh MporpaMMmy Tak, YTOObl 3TH UMEHA CUM-
THIBAJIUCH C KJABUATYpbl MM U3 aiina). @yHKUKA Main () cHauana BbIBOJUT 3TH
MMEHAa Ha 3KpaH B TOM BHJ€, B KOTOPOM OHH MOJIy4€Hbl MPOrpaMMON. 3aTeM BbI3bl-
BatOTCA METOAbl Trim () M PadRight (), CYLLECTBEHHO yay4llatoLMe BHELUHUA BUL
BbIBOJAUMbIX MPOrpamMMOin CTPOK:

Crenyomme MMEHa VMEKT pa3Hele IOJIMHBL:
MMa 'Christa ' no oBpaboTku

Mmsa ' Sarah' no oBpaboTku

UMma 'Jonathan' no oBpaboTkmu

MMa 'Sam' no obpaboTkm
Mma ' Schmekowitz ' mo oBpaboTku

Te Xe VMEHa BBIPOBHEHH M MMEKT OOVHAKOBYK IJIMHY:
Mma 'Christa ' nocJsie o6paboTku

UMmsa 'Sarah ' mocse oBpaboTku
MMsa 'Jonathan ' nocJie 0BpaboTkM
MMsa 'Sam ' nocyie obpaboTku

MMsa 'Schmekowitz ' nocne oBpaboTku

ﬂpouecc BbIpaBHHBaHUS HAYHHACTCS € CO3JaHHUs KOMUU NEPEAAHHOIO €EMY Mac-
cuBa names. Koa HaunMHaeTcs ¢ LLMKJA, BbI3bIBAKOLLEro Trim () AJA KaXA0ro 3je-
MeHTa MaccHBa, 4TOoObI YAaJUTb JTULLIHHE np06eanble CUMBOJIbI C 00OHUX KOHLIOB
CTpOKM.3aTeM BH"OHHHCTCRBTOpOﬁ LLHKJ1, B KOTOPOM IMPOUCXOIUT MOUCK CaMOro
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JJIMHHOTO 2J1EMEHTa MaccuBa. M HakoHeL, B MOCAEAHEM LIMKIIE 115 2JEMEHTOB Mac-
CHBa BbI3bIBAETCS METOA PadRight (), YUIMHAIOLWMIA CTPOKK W I€NalOLKI X paB-
HBIMHU NO JJIMHE.

Meron PadRight (10) yBeJlMUMBAET CTPOKY Tak, 4TOObI €€ AJIMHA cocTaBisia
kak MUHUMYM |0 cumBOIOB. Hanpumep, eciiv JIMHA UCXOAHOH CTPOKH — 6 CUMBO-
JIOB, TO MeTOJ PadRight (10) no6aBuT K Hel cnpasa 4 npobena.

HakoHel, kog NpoOXOAMT NO MOJYYEHHOMY CMMCKY CTPOK, BBIBOAS MX HA 3KpaH.
Bor u Bce.

Ucnonb3oBaHne metopa Concat ()

3auacTylo NporpaMMMUCThI CTaNKMBAIOTCS C 3ajavyei pa3OUeHHs CTPOKK WK
BCTaBKHM HEKOTOPO# NOACTPOKH B CEPEHHY APYroi CTPOKH. 3aMEHUTb OIMH CUMBOJI
APYrUM NpoLLe BCEero ¢ NOMOLIbIO MeToaa Replace () :

string s = "Danger NoSmoking";
s = s.Replace(' ', '!")

OTOT ¢parMeHT MCXOAHOro TekcTa npeobOpa3yeT HaualbHYIO CTPOKY B
"Danger !NoSmoking". 3aMeHa BCeX BXOXIEHHUH ONHOro cMMBoJa (B JaHHOM Clly-
yae — npobena) ApyruM (BOCK/IHLIATENIbHBIM 3HAKOM) OCOOEHHO MOoJIe3Ha MpH reHe-
paLMK CrnUcKa 3JEMEHTOB, pa3eieHHbIX 3ansaThIMU 11 ynpouleHus aHanusa. On-
Hako Gosiee pacnpocTpaHEeHHbIH M COXHbII cilyuail npenycMaTpuBaeT pasbueHue
€IMHON CTPOKH Ha MOACTPOKH, OTAEIbHYIO paboTy ¢ KaXxa0H NOACTPOKO# ¢ noce-
AYIOLWM UX 00beIMHEHWEM B €IMHYIO MOAH(DHULIMPOBAHHYIO CTPOKY.

[puBeneHHas nanee NEMOHCTpALMOHHAs NporpaMma RemoveWithSpace UCMOb-
3yeT MeToA Concat () /s yAaleHUsl U3 CTPOKH npobesibHbIX CUMBOJOB (NpobeJios,
CUMBOJIOB TaOyISILIMH U HOBOM CTPOKH).

using System;
// RemoveWhiteSpace - ymnajeHve CUMBOJIOB M3 NpedolnpenesieHHOTO
// MHOXeCTBa M3 3aldaHHOW CTPOKM.
namespace RemoveWhiteSpace
{
public class Program
{
public static void Main(string[] args)
{
// OnpenesneHne MHOXECTBA NPOOEJIbHBIX CVMBOJIOB
char[] whiteSpace = {' ', '\n', '\t'};
// HaumHaeM paboTy CO CTPOKOM, B KOTOPOM MMEKTCH
// mpobesbHbe CUMBOJIHL
string s = " this is a\nstring";
Console.WriteLine ("Ho:" + s);
// BBIBOOMM CTPOKY C YyIaJ€HHBMM NMPOGEJb HbMM CHMBOJIAMU
Console.Write("llocne:");
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// Toucx mpoSenbiix CMBONOB

for (;;)

{
// VimaM noswps1 UCKOMMX CMMBOJIOB; €CIM TAKOBLX B
// cTpoxe Gonbe HET, BHXOMM™ US LpgUIA
int offset = s.IndexOfAny (whiteSpace) ;

if (offset == -1)
{

break;
}

// PastupaeM CTpOxXy Ha OBE YaCTM — IO HaliNe@HHOI'O
// cewona u nocne Hero.

string before = 8.8ubstring(0, offset);

string after = s.8ubstring(offset + 1);

// O6remmiszeM 3TH YaCTH, HO yxe 6e5 HaOEeHHOT'O
// camona.
8 = String.Concat (before, after);

// Wouniyecku vmaeM Cnenymmoi NpoSebHE CYMBOJ
// B MomupmmpoBaKMOM CTpOKe 8
}

Console.WriteLine(s) ;

// OxuIlaeM MOATBEPXIEHMS MOJb30BATEJNISA
Console.WritelLine ("Haxmure <Enter> nja " +

"3aBeplueHns NPOrpaMMhl. . ." ) ;
Console.Read() ;

KitoueBbIM B 3TOi A€MOHCTpaLMOHHON NporpamMMe siBJsieTCS KOA, BblAEJICHHbIi
noJyxHupHbIM WpHdTOM. OH LMKIIMHECKH YAATSET U3 CTPOKH BXOXKAEHHS BCEX CUM-
BOJIOB, CO/IEpXaLIMXCsl B MACCHBE whiteSpace.

Linkn ucnone3yet IndexOfAny () AJIs MOMCKA NEPBOrO BXOXAEHHUS KaKOro-Ju-
60 13 CMMBOJIOB U3 MaccHBa whiteSpace. Bbixoa U3 LIMKJA HE OCYLLECTBISETCS A0
TEX Mop, MoKa U3 UCXOAHOI CTPOKH He OyayT yaasieHbl BCE 3TH CUMBOJIbL. MeToa
IndexOfAny () BO3BpalLaeT MHAEKC MEpBOro HalAEHHOro CMMBOJIA M3 UCXOQHOrO
maccHBa B CTpoke. Bo3Bpaluaemoe 3HaueHHe -1 YKa3blBaET, YTO B CTPOKE HET Jle-
MEHTOB M3 MEPEAaHHOro MaccHBaa.

[lepBas vTepauus LMK/Ia HaXOAUT BeayL Ui npobes B LeNEeBOH CTPOKE, MH-
JAEKC KOTOPOro, paBHblii 0, BO3BpallaeTcsi METOAOM IndexOfAny (). [lepBblii BbI30B
Substring () BO3BpalLaeT MycTyO CTPOKY, a BTOPOi — BCIO CTPOKY nocJie npobena.
3atem ¢yHkUMs Concat () 0ObEAUHSIET 3TH CTPOKH, CO3aaBasi CTpoky 6e3 Havab-
Horo npobeJa.
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Btopas urepauus HaxoauT v yaanser npoben nocne cnoea "this", naBas B
pe3yabTaTe CTpOKy "thisis a\nstring". Ha TpeTbeil u uerBepToi utepauu-
AX Haxo4daTces U yaajnsaroTes I'lp068J'I v cumBoJ \n. [locne 3toro OLIepCIlHOﬁ BbI3OB
IndexOfAny () HE HAXOAWUT HU OJHOrO UCKOMOIro CUMBOJIa U BO3BpalacT -1, Ha YeM
pa60Ta LUHKJ1a U 3aBEpLLIACTCH.

JleMOHCTpaLMOHHas NporpaMMa cHauana BbIBOAMT CTPOKY, COAEpHALLYO Mpo-
OenbHbIE CUMBOIJIbI, 3aTEM yAaldaA€T UX U BbIBOAWUT MOJYUYHUBLUYHKOCS B pE3yJbTaTe
CTPOKY:

Jo: this is a
string

Mocne:thisisastring
Haxmmre <Enter> [nnAa 3aBeplleHMs MNPOTPAMMHL. . .

WUcnonb3oBaHue metofaa Split()

B nporpamme RemoveWhiteSpace Obl10 NPOAEMOHCTPUPOBAHO MPUMEHEHHE
MeTOoO0B Concat () U IndexOf (); oAHAKO MCMNOJIb30BaHHbII Cnocod pELUEHHUA M0~
CTaBJIEHHOM 3aa1a4u He caMblil 3P dexTrBHbIA. CTOUT HEMHOMO MOAYMaTh, U MOXHO
noJy4uTh cyllecTBeHHO 6onee 3 dekTHBHYIO DYHKLHIO C HUCMONAb30BAaHUEM YHe
3HaKOMO# GyHKUMH Split (). BoT koa MeToaa, BbINONHSAIOLIEr0 HEOOX0AUMBbIE AeH-
CTBHUA.

// RemoveSpecialChars ylanseT u3 CTPOKM BCE yKa3aHHHE
// cvMBOJIHL
public static string RemoveSpecialChars(string input,
char[] targets)
{
// PazbyueHye BXOIHOM CTPOKM C MCIMOJIb3OBAHMEM CHMBOJIOB

// targets B kauecTBe pa3lejnuTesien
string[] subStrings = input.Split (targets);

// Crpoka output 6yleT colepxaTh BHXOIHY MHOOPMALMIO
string output = "";

// UMKJI MO BCEM MOACTPOKAaM, MOJIyUeHHHM Npy Bh3oBe Split ()
foreach(string subString in subStrings)

{
output = String.Concat (output, subString);

}

return output;

B atoi#i Bepcuu nas pa3dHUeHHs BXOAHOH CTPOKH Ha MHOXECTBO MOACTPOK MC-
none3yercs GyHKUMs Split () C yAansieMbIMM CUMBOJAMH B KaueCcTBE CHUMBO-
noB-pazaenutenei. [lockonbKy pa3aenurenu He BKIKOYaloOTCs B MOACTPOKH, CO34a-
ercs addext ux yaaneHus. Takas norvka npocta U MeHee MojABepxHeHa olrMOKam
MpH peanus3aLuH.
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Llnkn foreach B 31O BepcHH GyHKLHH cOOMpAET YaCTH CTPOKH B €MHOE LIENOE
C MCMOb30BaHWEM MeToza Concat (). BbiBOA MporpaMMbl OCTaeTcsi HEM3MEHHbIM,
HO BBIHOC KOJa B OTAE/bHbIH METOA eNaeT NporpamMMy Mpolue U NoHsTHee.

dDopmaTnpoBaHme CTPOK

Knacc String npenocTasiser B pacnopseHHe NporpaMMUcTa METo ], Format ()
ans GpopmaTHpoBaHHs BbIBOJA, B OCHOBHOM — uucel. B cBoelt npocteiieit hopme
Format () MO3BOJAET BCTABJATH CTPOKH, YMCIIA, JIOTHYECKHE 3HAYEHHS B CEPELHHY
dopmarupyemoii cTpoku. PaccMoTpuMm, Hanpumep, cieayoLHit BbI3OB:

string myString = String.Format ("{0} * {1} = (2}", 2, 5, 2*5);

[lepBbiii aprymeHT MeTOaa Format () — gpopmamnas cmpoka (ctpoka popmara).
DneMeHThl {n} B HEH yKa3blBalOT, YTO H-H apryMeEHT, cleaytolunii 3a popmaTHoO#
CTPOKOH, J0/KEH ObITh BCTABAEH B 3TOM Touke. {0} O3HayaeT nepBblid apryMeHT
(B maHHOM ciyyae — 2), {1} — Bropoii (3) u 1.4. B npuBeaenHomM pparmente nony-
YMBLUASCS CTPOKA MPUCBAUBAETCS NEPEMEHHON myString M UMEET CNEAY IO BUA:

"2 %5 =10"

Ecnu He yka3aHO MHOE, MeTOA Format () A/ Ka)Xaoro THUMa apryMeHTa Ucrosib-
3yeT popmar no ymonuanuto. JIns ykazaHus gopmara BbiBoaa B GUrypHbix ckoOkax,
KpOMe HOMepa apryMeHTa, MOXHO pa3MellaTh A0MOMHUTENbHbIE MOAWGHKATOPBI,
KoTOpbl€e Moka3aHbl B Taba. 3.1. Hanpumep, {0:E6} rnacut “BbiBoa uKcna B 3Kkcno-
HEHLIHaNbHOM BHJE C UCMOJIb30BAaHUEM LUECTH 3HAKOMECT B ApOOHOM YacTH”.

Ta6nuua 3.1. MoaudukaTopsl, ucnonblyemobie pyHKLMEN String. Format ()

Moaundpukatop [lMpumep Pe3ynbrat Mpumeuanne
C —peHexHble {0:C} ana123.456 $123.45 CvMBON BaNIOTbl 3aBUCUT
eanHUL b OT HAaCTPONKN permoHanb-

HbIX CTaHOAPTOB

{0:C} ana-123.456  ($123.45)

D — pecatepuy-  {0:D5) anAa 123 00123 TonbKo AnA uenbix uncen
HOe uncno

E—uncnossKkc- {0:E} anAa 123.45 1.2345E+002 K3BecTHa TakXke KaK Hayuy-
NOHEeHunanbHom HaA 3anncb

dopme
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Moaudukatop [lpumep

PesynbraTt

F—uucnocnna- {0:F2}anal123.4567 123.45

BaloLL e TOUKOW

N — yncho

X — wecTtHaaua-
TepUYHOE Yncno

{0: ¥ 0%}

{0:N} anA

123456.789

{0:N1} anAa

123456.789

{0:NO} anAa

123456.789

{0:X} anAa 123

{0:000.00} anA 12.3

{O:##4.##)pnn12.3

{O:##0.0#} manAa 0

{0:#00.4#%} onAa
L1234

{0:#00.#%} onA
.0234

123,456.79

123,456.8

123,457

0x7B

012.30

12,3

12.3%

02.3%

Oxonyanue mabn. 3.1

MNpumeyanne

Yncno nocne F ykasbiBaet
KonuyecTso undp nocne
AECATUYHOW TOYKN

[lobasnseT 3anATble U
OKpyrnseT uicno go 6nu-
»KanLMX COTbIX

YKa3blBaeT KonMyecTso
undp nocne pecATUYHON
TOUKWN

YKa3biBaeT KonmuecTso
undp nocne AeCATUYHON
TOUKMN

LLlecTHaguaTepuyHoe ync-
no 7B paBHO AECATUYHOMY
uncny 123. MpumeHseTca
TONbKO ANA Uenbix yncen

BHocuT O Tam, rge Het pe-
anbHbIX undp

BHOCUT npobenbl; nonesex
npuv BblpaBHWBaHUN NO Ae-
CATUYHOW TOUKe

Kom6uHauua 0 v # 3acTas-
nAeT BHOCUTb Npobenbl Ha
mecTax # n obecneumBaet
Hannume Kak MUHUMYM
ofHOW undpbl, Aaxke ecnm
ynucno pasHo 0

% 3aCTaBnAeT BbIBOAUTDb
4YNCNO KakK NPOLEHTbI (ym-
HoXaf Ha 100 n nobasnsan
cumBON %)
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Meron Console.WriteLine () WMCMOAB3YET TAKYHO KE CUCTEMY 3aMeLLE-
Hus. [lepBblit aneMeHT, {0}, 03HaYaeT NepByO MEPEMEHHYIO MM 3HaYe-
HUe noche GopmaTHOl cTpokH, U T.4. [lonyyas Te xe apryMeHTsbl, 4To U
MeTOA Format (), Console.WriteLine () BbIBOOMT MOJYYHBLLUYHOCS CTPO-
Ky Ha KOHCOJIb. B 3TOM MeTOe MOXHO HMCMOAb30BaTh TE XKe crneurdu-
kaTopbl opmaTa, KOTOpble MPUMEHAIOTCS B PYHKUMH Format (). [lanee
npy HEOOXOAUMOCTH BbIBECTH YTO-TO Ha 3KpaH OyaeT UCMOAb30BaThCS
MMEHHO 3TOT METOA.

COBET

Bce 3t MoaudHKaTOpbl MOTyT MOKa3aTbCsl CMLLKOM 3aMyTaHHbIMHU, HO Bbl BCET-
Ja MOXKETE MOJYUUTb MH(POpPMaLIMIO O HUX B cripaBouHoii cucteme C#. HTobbl yBu-
A€Tb MOAU(HUKATOPbI B 1EACTBUM, B3MISIHUTE HAa MPUBEAEHHYIO Aafle€ 1EMOHCTpa-
LIMOHHYIO Nporpammy OutputFormatControls, MO3BOJISAIOLULYHO BBECTH HE TOJBKO
YKCJI0 C NIABAKOLLEN TOYKON, HO U MOAHHKATOp opmMaTa, KOTOpbIil Oy AET UCMOIb-
30BaH NpH BbIBOJE BBEJEHHOIO YMCIa 0OPaTHO Ha IKpaH:

// OutputFormatControls no3BojsfeT MNOJbL30BATEIIO NOCMOTPETh,
// Kak BIMAIOT MOOMOMKATOPH (OPMaTMPOBAHMSA Ha BHIBOL UMCE] .
// MompmkaTopel BBOOATCSA B MpPOrpaMMy TaK Xe, Kak M uucna,
// — B mpolecce paGoThH MPOTPAMMEL
namespace OutputFormatControls
{

using System;

public class Program
{
public static void Main(string[] args)
{
// BeCKOHeUHHI LUMKJ [JIS BBOOA 4MUCeJl, IOKa I[OJib30BaTellb
// He BBeOeT BMECTO uUMCJia MYCTY CTPOKY, YTO SBJIAETCSA
// CUTHaJOM K OKOHUAHMK pabOThl MPOIPaMMbL
for(;;)
{
// BBOO umCla M BHIXOO M3 LMKJIA, €CJM BBeleHa MNycTras
// cTpoka
Console.WriteLine ("BBemTe 4McCJIO C NJaBawwert TOdxkom") ;
string numberInput = Console.ReadLine();
if (numberInput.Length == 0)
{
break;
}
double numpber = Double.Parse (numberInput);

// BBOO MOmMUKATOPOB GHOPMATMPOBAHUSA, pPAa3OEJIEHHKX

// npoGenamm

Console.WriteLine ("BeeouTe MOmduKaToOpe " +
"dopMaTupOBaHMsA, pa3fesieHHele " +
"npoGenamm") ;

Console.WriteLine (" (Hanpmvep: C E F1 NO 0000000.00000)");
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char(] separator = {' '};
string formatString = Console.ReadLine();
string[] formats = formatString.Split (separator);

// LvkJ no BBeOeHHBM MomMbMKaTOpaMm
foreach(string s in formats)

{
if (s.Length != 0)

{

// Co3maHue ymnpaBjdoLEro 3JeMeHTa (opMaTUPOBaHMA
// V3 BBENEHHOTO MomMdMKATOPa
string formatCommand = "{0:" + s + "}";

// BbBOI uMcCJla C NpPYMEHEeHMEeM CO3IaHHOTO
// ynpaBisomLero 3jeMeHTa ¢opMaTVMpOBaHKA
Console.Write(

"MommndvkaTop {0} maer ", formatCommand);
try
{

Console.WriteLine (formatCommand, number);

}

catch(Exception)

{

Console.WriteLine ("<HeBepHwit MomupmkaTop>");

}

Console.WriteLine();

}

// OxvimaeM NONTBEpPXOEHUS I0JIb30BaTEJA
Console.WriteLine ("Haxamre <Enter> nmna " +

"3aBeplleHMs NporpaMMel, . . ") ;
Console.Read();

[lporpamma OutputFormatControls CUMTBIBAET BBOAMMBIE M0J1b30BAaTENEM HHUC-
Jla ¢ niaBaroLleil TOUKOH B MepeMEHHYIO number Input 10 Tex Nop, noka He Oyaer
BBE€IEHA MycTas CTPOKa, YTO SBJSETCS NPU3HAKOM OKOHYaHWs BBoaa. OOpaTure BHU-
MaHHE Ha TO, YTO AJ1S MPOCTOThl MPOrpamMma He BbIMOJHAET HUKAKUX TECTOB AJIs
MPOBEPKH KOPPEKTHOCTH BBEAEHHOr0 YMCJIa C MJaBakoLUlel TOHKOM.

3aTeM nporpamMma CUMTbIBAET psia MoaM(UKaTOpPOB GpopMaTUpOBaHUS, pa3e-
JeHHbIX npobenamu. Kaxxablit U3 HUX Aanee KOMOMHUpYETCS cO CTPOKOH {0} B
nepemMeHHoN formatCommand. Hanpumep, ecan Bbl BBEAM N4, MporpamMa co3aacT
ynpaBisloLLKI 31eMEHT {0:N4}, Mocje yero BBEAEHHOE Mojb30BaTeneM yucio Oy-
JET BbIBEAEHO Ha 3KpaH C MPUMEHEHHUEM ITOIO dJIEMEHTa:

Console.WriteLine(formatCommand, number);
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B paccMOTpeHHOM TO/IbKO 4TO cllyyae MoaudHkaTopa N4 KOMaHaa, No CyTH, Npe-
BpallaeTcs B

Console.WriteLine("{0:N4}", number);

BoT kak BbIMISAMT THMWYHBIA BbIBOJ NPOrpaMMbl Ha 3KpaH (MOJYXHPHBIM
UJpM(l)TOM BbIACJICH BBO, I'IOIIb3OBaTeJ'I$I)Z
BeBenuTe umucJIO C NJaBaoWel TOUKON
12345.6789
BeenonTe MoIonpMKaTOps QOPMATMPOBAHMA, pa3nesieHHble npobesaMm
(Hanpymep: C E F1 NO 0000000.00000)
C E F1 NO 0000000.00000
Momdukarop {0:C} maer $12,345.68
Mompukarop {0:E} maer 1.234568E+004
Momduxarop {0:F1} maer 12345.7
Momndukarop {0:NO} maer 12,346
Mommdbukarop {0:0000000.00000} maer 0012345.67890
BeenuTe umcJIo C MJaBallel TOUKOMN
.12345
Beenure MommomkaTopel GOpMATMPOBaHMA, paslelsleHHele npobejiami
(Hanpymep: C E F1 NO 0000000.00000)
00.0%
Mompukarop {0:00.0%} maer 12.3%
BeemTe uMcJIO C IJlaBaollieit TOYKOMN

HaxmmTe <Enter> NOJS 3aBeplieHNsS MPOTPaMMHI. . .

Byayuu npuMeHEeHHBbIM K uMcay 12345. 6789, MoaudukaTop NO nobaBaseT B
HY>KHO€ MECTO 3ansiTyto (4acTb N) M yOupaeT Bce Ludpbl Mocne JeCATUYHON TOUKH
(uacTb 0), UTO AAET CTPOKY 12, 346 (MocneaHss urdpa — pe3ynbTaT OKpyrieHHs, a
He oTOpacbiBaHU).

AHanoruyHo, Oyayuu npUMEHEHHbIM K Yucay 0.12345, moaudukarop 00.0%
naet 12.3%. 3HaK % MPUBOAMT K YMHOXEHHIO yucna Ha 100 u nobaBaeHuio cumBona
% K BbIBOJAUMOMY uuciy. 00. 0 yYKa3bIBa€T, YTO B BbIBOAUMOMN CTPOKE JOMKHO ObITh
no MeHblied Mepe 1 Be LMPpbl ceBa OT AECATHUHOM TOYKU U TOJIBKO OIHAa — Clpa-
Ba. Ecim ToT )€ MoaudukaTop npuMeHnTh k unucay 0.01, OyaeT BbiBeA€Ha CTPOKa
01.0%.

HenoxsaTHas (noka 4To) KOHCTPYKUHMS try. . .catch npeaHa3HayeHa aas
nepexsaTa BCEX MOTEHLMANbHBIX OLIMOOK NPH BBOAE HEKOPPEKTHBIX YH-

cen. OaHako 06 3TOM paccka3biBaeTCs COBCEM B IpYroii riaBee, a MMEH-
nogPostioc  HO — B [71aBe 9, “ITH UCKIOUMTENBHBIE HCKIIOUYEHHS” .
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StringBuilder: 3¢ PpeKruBHan
pabora co cTpokamm

[locTpoeHue INUMHHBIX CTPOK M3 HabOpa KOPOTKMX MOXET CTOMTbL BaM BallWX

pyK, nokTtei W rna3... Kak s yxe roBopun B Hayane 3TOW rhasbl, CTpoka, Oyayyuu
CO31aHHOM, U3MEHSTbCS HE MOXET, TaK YTO KOJ
string sl = "rapid";
string s2 = sl + "1ly"; // s2 = rapidly.
Ha caMoM Jaesnie He ao6asnseT "1y" k s1. OH co3aaeT HOBYIO CTPOKY, COCTABAEHHYIO
M3 3TUX YacTel (s1 Npu 3TOM OCTaeTcsl HEM3MEHHOM). [lpyrue onepaunu, KOTopbie,
KaK Ka)eTcsl, U3BMEHSIIOT CTPOkH (HanpuMep, Substring () WM Replace ()), Ha ca-
MOM JieJie NOCTYNatoT TaK XKe.

Pe3ynbTar kaXkaoi onepaluu Haa CTpOKOH npeacTaaset coboi Apyryto cTpoky.
[Tpennonoxum, uto Hano coenMHUThb 1 000 cTpok B 0aHY 60abLUyIO CTPOKY. Bbl CO3-
JlaeTe HOBYIO CTPOKY MPH MOMOLIM MHOXECTBa KOHKAaTEHALUH:
string[] listOfNames = ... // 1000 wvmeHn
string s = string.Empty;
for(int i = 0; 1 < 1000; i++)

{ s += listOfNames[i];
1

UTo6bl H3bexaTh Takoro 60bLIOro KoJHYecTBa MOAUQ HKaLL Ml CTPOK, BOCMONb-
3yHTech knaccoM StringBuilder. He 3abyabre Toabko 106aBUTH B Hauasle Ballero
MCXOJHOTO TEKCTa CTPOKY

using System.Text; // T'me uckarb StringBuilder

B otaunuue ot paboThl cO String, A€HCTBUS ¢ StringBuilder U3MEHSIOT
CTPOKY KJlacca HEMOCPEACTBEHHO, HANPHUMeED:

S StringBuilder builder = new StringBuilder("012");
nogeosoctw  builder.Append("34");

builder.Append ("56");

string result = builder.ToString(); // result = 0123456

[1pu co3naHuu 3k3emMnnsip StringBuilder HHUUMANHU3UPYETCS CYyLIECTBYIOLLEH
cTpokoi. Ecau He yka3aTh HayalbHOE 3HauyeHHe StringBuilder, OyaeT Ucnonb3o-
BaHa Mycrasi CTpoKa:

StringBuilder builder =
new StringBuilder(); // Jo 16 CMMBOJIOB MO yMOJIYaHMIO
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MoxHo co3naTh StringBuilder ¢ TpeOyeMOi BaM €MKOCTbIO, YTO CHU3MT Ha-
KJ1afiHbI€ pacxo/bl HAa HaCTOE Y BEJHUYEHUE EMKOCTH 11 CTPOKM:

StringBuilder builder = new StringBuilder(256); // 256 CymBOJIOB.

ns nobaBneHMs TeKCTa K KOHLY TEKYLIEro COAEPXMMOro MCMOJb3yeTCs METO
Append (). [1o 3aBeplueHMH paboTbl CO CTPOKOH METOA ToString () MPEAOCTaBUT
OKOHYaTe/IbHbIHA pe3yJbTaT paboTel. BOT kak BbIMISAMT StringBuilder-Bepcus
TOJIBKO YTO MPUBEAEHHOI0 Koaa ¢ LUHKJIOM:
StringBuilder sb =

new StringBuilder (20000); // Belnesnenve namaTu

for(int i = 0; 1 < 1000; i++
{

sb.Append (listOfNames[i]); // TOT %e CNMCOK MMeH
}
string result = sb.ToString(); // lonyueHue pesyJibTara

Knacc StringBuilder WMeeT psj APYrMX MOJIE3HBIX METOJOB, BKJKOYas
Insert (), Remove () W Replace (). Ho B HeM He XxBaTaeT MHOIMX METOJOB string,
Hanpumep Substring(), CopyTo () M IndexOf ().

[Tpeanonoxum, HanpUMep, UTO Bbl XOTUTE NEPEBECTH B BEPXHHUI PErUCTP TOJBKO
nepBblit CUMBOJ CTPOKK. [1pn nomowum StringBuilder caeaaTh 3TO CyLECTBEHHO
npouie, 4eM onucaHo B pasnene “[IpeobpazoBaHne CUMBOJIOB CTPOKH B CUMBOJIbI
BEPXHEro MJIM HUXKHEro perucrpa’.

StringBuilder sb = new StringBuilder ("jones");

sb[0] = char.ToUpper (sb[0]});
string fixedString = sb.ToString();

3nech cTpoka "jones" nomeuiaercs B 00beKT StringBuilder, BbIMOJHAETCS
obpallieH1e K MEPBOMY CMMBOJY CTPOKM StringBuilder kak K sb[0], aas ero ne-
peBoaa B BEpXHHWI PErMCTP UCMOJIb3YETCS BbI3OB MeTOAA char . ToUpper (), MOCie
4ero CUMBOJ1 B BEPXHEM pErMcTpe BHOBb MpUcBanBaeTcs sb[0]. M HakoHew cTpoka
"Jones" noJjy4yaercs U3 StringBuilder MpH MOMOLLH Bbi30Ba M€TOAA ToString ().

[lpencraBieHHbli paHee npuMep BuildASentence MOXeET ObITb yJy4lleH Mo-
CpeaCcTBOM MPHUMEHEHMA B HEM StringBuilder.

B uactu 2, “O6bekTHO-OpMEHTMPOBAHHOE NporpaMmupoBaHue Ha C#”, paccmar-
puBaeTcs QyHKLMOHaNbHAs BO3MOXHOCTb C# — memoowr pacwupenus. B npuse-
JI€HHOM B HEM MpuMepe K Kiaccy String A00aBASETCS HECKOIBKO yIOOHBIX METO-
JI0B, a TaKOKe OMUCHIBAETCS, KaKk NpeoOpa3oBbIBaTh MEXAY COO0I TaKWe THIbI, KaK
String, MaCCUBbI char U MacCcHBbI byte. Bce 3Th onepauunn MoryT peryisipHo Tpe-
6oBaTbCs MU NOBCEAHEBHOM paboTe.
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[naBa 4

OnepaTtopbl

B 3TOWN MNABE...

» BbinonHeHne apudpmeTnyEeCKUX oENCTBUIN
» Jlornyeckune onepauunmn

» CocTaBHble nornyeckne onepaTopsbl

aTeMaTUKHU CO3/aOT MEPEMEHHbIE W BBIMOJHAIOT HaJl HUMHU pa3iinuHbIe
NEHCTBUSA, CKnaabiBas WX, YMHOXas, a MHOra, npeacTasbTe cebde, naxe
i nHTerpupys. B rnase 2, “Pabora ¢ nepeMeHHbIMHK”, OnHUcaHo, Kak 00b-
ABJISITb U OMPENEATh NepeMEHHbIE, HO B HEH HUYEro He FOBOPUTCS O TOM, KaK WX
MCMOJb30BaTh MocJjie 0ObsBAEHHS, YTOOBI MOJYYMTh YTO-TO NoJie3Hoe. B 3Toii rnase
paccMaTpHUBalOTCs onepalH, KOTopble MOTYT ObITb MPOM3BEAEHBI HAll MEPEMEHHBI-
MH. J1ns1 BbIMOJHEH WS onepalnii TpebyIoTes one pamopel, Takue Kak +, -, =, < WJH &.
3nech peub noiaeT 06 apudMeTHUEcKUX, JOrMYECKUX U APYrUX oneparopax.

Apudmertuka

Bce MHOXecTBO apudMeTHUECKHX OMEpPaTOPOB MOXKHO pa3ObMUTb Ha HECKOJbKO
rpynmn: npocTbie apudMeTHIECKUE ONepaTopbl, ONMEpaTopbl MPUCBAUBAHUS U CIELU-
aJbHbIE ONEpaTopbl, MPUCYLLKME TOJbKO NMporpaMmmupoBaHuto. [locne Takoro 0630-
pa apudpmMeTHUECKUX ONEpaTOPOB HYKEH 0630p JIOrMUECKUX ONEPATOPOB, HO O HUX
peyb MOHAET HECKOJIbKO MO3XKE.



MpocTenwmne onepartopbl

C GONbLUIMHCTBOM M3 3THX OMEpPaTOpPOB Bbl JOKHbI ObIIM MO3HAKOMHUTLCS €LUe
B wkone. OHU nepeuucneHsl B Tabn. 4.1. ObpaTuTe BHUMaHHUE Ha TO, YTO B MpO-
rpaMMHUpOBaHWHU AJ11 0003HAYEH U1 YMHOXEHHUSI UCNONb3YETCs 3Be3A04Ka (*), a He
KPECTHK ().

Ta6nuua 4.1. NMpocTbie onepatopbl

OnepaTtop 3HaueHue

- (YHapHbIN) OTtpuuartenbHoe 3HayeHne
o YMHOXeHune

/ Denenne

+ CnoxeHue

- (BuHapHbIN) BbiuntaHue

s [eneHune no moaynio

BonbLIKMHCTBO 3TUX ONEpaTopoB ABAAIOTCA OUHAPHbIMU, TOCKONAbKY OHHU BbIMOJ-
HAKOTCS Hal ABYMs 3HQUEHHUSIMHU: OJHO U3 HUX HaXOOMTCs clieBa OT oneparopa, a
apyroe — cnpaBa. E1MHCTBEHHBIM HCKIIOYEHHEM ABISETCA YHApHbI MUHYC, KOTO-
pbIi Tak e NpOCT, KaK U OCTajIbHble pacCMaTpHBaEMbIE 31€Ch OMEPATOPHI:
int nl = 5;
int n2 = -nl; // Tenepb 3HaueHyme n2 paBHO -5

3HaueHHMe n2 npeacTasaseT cobol oTpULATENbHOE 3HAUYEHHE nl.

Oneparop aeneHus No MOAYJIKO MOXET ObITh BaM HE3HAKOM. JlefeH ue o Moay o
aHaJ0rM4YHO MOJyYEHHUIO OcTaTka nociae aeneHus. Tak, 5%3 paBHo 2 (5/3=1, ocTa-
TOK — 2), M 3HaYeHHe 25%3 paBHO 1 (25/3=8, octaTok — 1).

ApudmerHueckue onepatopbl (KpOMe A€NEHHUs MO MOLYJI0) ONpeAeNeHbl A5
BCEX THMOB NnepeMeHHbIX. Onepatop e AeNeHHUs M0 MOAYJIKO HE ONnpeaeaeH AN YH-
cen C Maaparollei TOUKOH, MOCKOJIbKY NMPH AENEHHH 3HAYEH U C M1aBaroLLen TOUKOH
HE CyLECTBYET OCTaTka.

NopAAoK BbINO/IHEHUA ONepaToOpPoOB

3HaueHus HEKOTOPbIX Bblpa)KeHHFl MOTYyT OKa3aTbCs HEMOHATHBIM H. HanpnMep,
pacCMOTPHM CNIEAYIOLLEE BbIPAXKCHHE:

int m=5 * B8 + 2;
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YTo uMen B BMAY HanmucaBLUWi TaKylo CTpOKy nmporpammuct? Yto Hano ymHo-
%uTb 5 Ha 3, a 3ateM npubaBuTh 2? Mnun cHauana cnoxuTb 3 W 2, a pe3ybTaT yM-
HOXHTb Ha 57

S3bik C# 0OBIYHO BBIMOJIHSET OMEpaTophbl cjieBa Hamnpaeo, MpPH 3TOM yM-
HOXEHHWE BBIMOJHSAETCS A0 CJAOXKEHUS — TaK YTO pe3yJIbTaTOM MPUBEAEH-
Horo npumepa Oyaer 17.

3ANOMHU!

B npeacraBneHHoM nanee BbipaxkeHUM a3bik C# BbIUMC/IAET 3HAYEHHUE N, CHavyana
JAeJid 24 Ha 6, a 3aTeM AeJis NnoJy4yHBLIeecs 3HaUEHHE Ha 2:

intn=24/61/2

OnHako y onepaTtopoB €CTb CBOSl uepapxus, NPUOPUTETHI WIIK, MPOLLE FOBOPS,
CBOM MOpPsA0K BbIMOJHEHHUs. C# CUNTHIBAET BCE BbIpaXXEHHE U OMpENENsET, Kakue
OrMepaTopbl UMEIOT HaUBbICLLMI MPUOPHUTET WU AOJKHBI ObITh BBIMOJHEHBI 10 OrMe-
paTopoB C MEHbLIWM MPUOPUTETOM. Hanmpumep, NpUOPUTET YMHOXKEHHS BbILLE, YEM
c/oXeHHUs. Bo MHOrMX KHWrax 3ToMy BOMpOCY MOCBSLUEHbI LEJble MaBbl, HO ceiuac
HEe CTOMT 3a0MBaTh 3TUM HH TN1aBy, HY CBOIO rOJIOBY.

Hukoraa He nmonarairech Ha TO, 4TO Bbl (MJIM KTO-TO MHOH) MOMHMTE
MPUOPUTETHI onepaTopoB. HeT HUKakoro moszopa B TOM, 4TOObl SBHO
yKa3aTb NoAapa3yMeBaeMblii MOPSAAOK BbIMOJHEHHUS BbIpaXXEHUS Mocpe-
CTBOM CKOOOK.

3ANOMHM!

3HaueHHe clelyoLEero BblpaXKeHUs COBEPLUEHHO OYEBMAHO W HE 3aBUCHUT OT
MPHOpPUTETA ONEPATOPOB:

intn=1(7%3) * {4+ (6/3));
CkoOkH nepekpbIBalOT MPUOPUTETHI OMEPATOPOB, IBHO YKa3biBasi, KAK HMEHHO
KOMIMWJIATOP A0JDKEH MHTEPIPETHPOBaTh BbipaxeHHne. C# uuier Hanbonee rinyboko

BJIOXKEHHYIO Mnapy CKOOOK W BbIYMCISET BbIpa>X€HHUE B Hel; B JaHHOM cjyyac 3TO
6/3,UTO AaeT 3HaueHue 2. B pe3yabTaTe NoJiyvyaercs

intn=1(7%3) *(4+2); //6/3=2

3arem C# npoaoNKaeT NMOUCK CKOOOK M BBIUMC/IAET 3HAUYEHUS B HUX, UTO MMpHUBO-
AUT K BbIpaXXE€HHUIO

intn=1%*6; // (4 +2) =6

Tak 4TO B KOHEYHOM CYETE NnoJiyyaeTcs, 4YTO n paBHO 6.
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Onepartop npucBanBaHuA

SAzbik C# yHacnenosan oaHy HHTepecHyto koHuenuuto ot C u C++: npucBaunBa-
HHe sBseTCs OMHAPHBIM ONEPAaTOPOM, BO3BPALLAIOLLIMM 3HAYEHUE apryMeHTa cnpa-
Ba OT Hero. [IpucBanBaHHe UMEET TOT e THN, YTO M 006a apryMeHTa (THMbl KOTOPbIX
JOKHbI ObITb OAMHAKOBBI). DTOT HOBBIM B3I Ha NPUCBAUBAHWE HUKAK HE BJIMSIET
Ha BbIP@XXEHHS, C KOTOPbIMH Bbl YK€ CTaKWBAJIUCh:

Mv= 9 % 3¢

B nanHom npumepe 5*3 paBHO 15 M umeeT THN int. Oneparop npucBauBaHus
COXpPAHSET ITO int-3HAYEHHE CMpaBa B int-NEpeMEHHOM clieBa U BO3BpALLAET 3Ha-
ueHue 15. To, 4TO OH BO3BpaLLAET 3HAYEHHUE, NO3BOJISET, HANMPUMEP, COXPAHUTb 3TO
3Ha4Y€HHE €LUE B OJHOIH NEpeMEHHOM, T.€. Han1caThb

m=n=5%*3;

Ecniv umeeTcst HECKOJIbKO NPUCBAaWBaHWMH, TO OHHU BBIMOJIHAIOTCS CNpaBa HaJjeBo.
B npuBeneHHOM BbIllE BbIpaXX€HWHU NpaBblii ONEPATOp NPUCBAMBAHMS COXPAHSET
3Ha4eHHEe 15 B NEPEMEHHOMN n U BO3BPALLAET 15, NOCJE YErO JIEBBII ONEpaTop Npu-
CBaWBaHMWA COXPAHSET 3HAYEHWE 15 B NEPEMEHHOM m W BO3BpalLaeT 15 (310 BO3Bpa-
LLEEHHOE 3HAaYE€HHE B JaHHOM npuMepe OoJblie HUKaK HE UCNOJb3YETC).

Takoe cTpaHHOE onpeneeHWe NPUCBAUBAHUS NEAET KOPPEKTHBIM, HANMPUMED,
cJeqy oL NpUuyIHBbIA GparMeHT:
int n;

int m;
n=mn-=2;

Crapaiitecb u3berarb Lieno4ek NpUCBaMBaHHii, NOCKOJIbKY OHH MEHee
MOHSITHBI YEIOBEKY, YNTAIOLLEMY UCXOJHBIH TEKCT Nnporpammsl. Beero,
YTO MOXKET 3aryTaTb 4€JOBEKA, YNTAIOLIEr0 UCXOIHbIH TEKCT BalleH npo-
rpamMmbl (BKJIHOYas M JIMYHO Bac), cieayet uzderatb, HOO JIOObIE HETOY-
HOCTH BeAYT K olinbkam.

Onepatop UHKpemeHTa
Cpenu Bcex BbINOJIHAEMbIX B NpOrpamMmax CJIOKeHHi nobasneHue | K nepemeH-
HOW — Haubosee pacnpocTpaHeHHas onepauus:

n=n+1; // YBenuueHne n Ha 1

C# pacLuMpsieT MHOXECTBO NPOCTbIX ONEpPaTOpOB HAOOPOM MPHCBaHUBAIOLLMX
0nepaTopoB, MOCTPOEHHbIX U3 apUdpMeTHUECKOro onepaTopa u onepaTtopa npHcBau-
BaHUs. Hanpumep, n+=1; 3KBUBAJEHTHO n=n+1;.

[IpucBanBatouine BEpCUU ONEPATOPOB UMEKOTCA MOUTH s Kaxaoro Ou-
HapHOro oneparopa: +=, -=, *=, /=, %=, &=, |=, "=. JleTajibHyt0 HHPOPMALHIO O
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NMPUCBaMUBAIOLLMX ONEPATOpPax MOXKHO MOYEPMNHYTb U3 COOTBETCTBYIOLIErO pa3aena
CrpaBO4HOH CUCTEMBI.

Ho un 310 HeaocTaTouHo kpatko, u B C# umeercs ewe 6onee kpaTkoe 0603Haue-
HHUE 3TOro AEHCTBUS — OMNepaTop MHKPEMEHTA:

++n; // YBesmueHye n Ha 1

Bce Tpu npuBeaeHHbIX BbipaXkeHHUs! GyHKLIMOHATbHO SKBUBAJIEHTHBI, T.€. BCE OHH
YBEJIMUMBAIOT 3HAYEHHUE n Ha 1.

OnepaTop MHKpEMEHTa A0CTaTOYHO CTPaHEH, HO elle 6oJblle CTPAHHOCTH MpH-
JAET €My TO, YTO Ha CAMOM J€JIe UMEETCS 1Ba ONEPAaTOPa MHKPEMEHTA: ++n W n++.
[lepBblid, ++n, Ha3bIBAETCS NPe@hUKCHLIM, @ BTOPOM, n++, — nocmepukcHoim. PasHuua
MEXAY HUMH JOBOJIBHO TOHKAasi, HO OYEHb BaXKHasl.

BcnomuuTe, 4TO Kaxao0e BbIpaXXEHHUE UMEET THUM W 3HauyeHHe. B caeayrowem
(dhparMeHTe UCXOAHOr0 TEKCTA M ++n, U n++ UMEIOT THUMN int:
int n;
n=1;
int p = ++n;
n=1;
int m = n++;

YeMy paBHbI 3HaU€HHs p U m MOCJIE BbINOJHEHUS 3TOro dparmenta? (IToockaska:
MOHO BblOpaTh | uam 2.) Oka3biBaeTcs, 3Ha4Y€HUE p paBHO 2, a 3HaYeHWe m — 1,
T.€. 3HAYE€HHE BbIPAXKEHHUS ++n — 3TO 3HAYEHHWE n NOC.1e YBEJINYEHHUs], @ 3HAYEHHE
n++ PaBHO 3HAYEHHUIO n 00 YBEJWYEHUs. 3HaUEHHUEe caMOi NepeMeHHOH n B 000MX
BapHaHTax paBHO 2.

DKBUBAJIEHTHbIE ONEPATOPbI AEKPEMEHTA, N—— W ——1, UCMOJb3YIOTCS 1151 3aMEHbI
BbIpaXkeHHs n=n-1. OHM pabOTaIOT TOYHO TaK e, KaK ¥ ONepaTopbl MHKPEMEHTA.

JlornyHo N nornyecKkoe cpaBHeHne

S3bik C# Takke npeaocTaBisieT K yCayraMm NporpaMMHUCTa Liesblii psia Joruye-
CKHX OMEpaTopOB CPaBHEHHS, MOKA3aHHbIX B Tabu1. 4.2. DTH onepaTopbl Ha3blBatOTCS
noeuveckumu cpagruenusimu (logical comparisons), NOCKOJIbKY OHW BO3BpALLAtOT pe-
3yJIbTaT CpaBHEHHS B BUAE 3HAUYEHHUS true MJIK false, HMEIOWLEro THIT bool.

Ta6nuua 4.2. Jlornueckne onepaTopbl CPaBHEHUA

Oneparop... ...BO3Bpauwaer true, ecan...

a== a UMeeT TO Xe 3HayeHue, yTon b

a>b a 6onbwe b
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Oxonyanue maba. 4.2

Oneparop... ...BO3Bpawaer true, ecnu...
a>=b a 6onble nnu pasHo b

a<b a MeHblue b

a<=b a MeHblle Unn pasHo b

a'!=b a He paBHO b

BoT npuMepbl UCMOJBL30BaHKS JIOTMYECKHUX CPaBHEHHH:
int m = 5;
int n = 6;
bool b = m > n;

B atoM npuMepe nepeMeHHO b npUcBanBaeTcs 3HaYeHHe false, MOCKOJbKY 5
He GoibLIE, YEM 6.

Jlornyeckue cpaBHEHHs OMpeEAENEHbl Al BCEX YHUCIOBLIX THIOB, BKIKOYas
float, double, decimal W char. Bce npuBeaeHHbIE HUXKE BBIPAXKEHHS] KOPPEKTHBI:

bool b;

bi = 3 > 2 // true
b =3.0>2.0; // true
b ="'a" > 'p'; // false - nozxe B anpaBUTHOM MOpsIKE
// o3Hauaer "Gosbme"
b ="'A"< 'a'; // true - npomucHas 'A' GoJible
// crpounoir 'a'
b ="'A" < 'b'; // true - BCe NPONUCHbE OYKBH MEHbIIE BCEX

// CTPOUHbIX
b = 10M > 12M; // false

Onepatopbl cpaBHEHHUs BCErAa AAlOT B KAYECTBE pe3yjbTaTa BEJWYHMHY THMa
bool. Onepatopbl CpaBHEHHS, OTAUYHbBIE OT ==, HEMPUMEHHUMbI K MEPEMEHHBIM THNA
string (He BonHyitTech, C# npeanaraer apyrve cnocodbl CPaBHEHUS CTPOK — CM.
rnasy 3, “Pabora co ctpokamu™).

CpaBHeHue Yncen c NNaBaloweil TOYKON

CpaBHeHue ABYX YHUCEN C ﬂJ'IaBaIOU.leﬁ TOUYKOM MOXET JIEMKO 0Ka3aThbCsl HE BMOJIHE
KOPPEKTHBIM, TaK YTO 34ECh HY>KHa 0c00as OCTOPOXKHOCTh. PaccMoTpum caenyto-
ee CpaBHEHUE:
float f1;
float f2;
f1 = 10;
f2 = f1 7 3;
bool bl = (3 * f2) == f1l; // bl paeHO true, ecmm (3*f2) parHO fl
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fl = 9;
fo =% 7 3
bool b2 = (3 * £2) == f1;

OOpaTHTe BHUMaHHE Ha TO, YTO B CTpOKax 5 M 8 npumepa cHayana coaepxH1TCs
onepaTop NpyMCBaMBaHUs =, a 3aTEM — OMEPaTOp CPaBHEHUs ==. DTO pa3HbIe Ore-
paropbl. C# cHauyana BbIMOJHAET JIOTMYECKOE CPAaBHEHHE, a 3aTEM NMPUCBAUBAET €ro
pe3yabTaT NnepeMeHHOM ceBa OT OnepaTopa NpycBauBaHHs.

EnuMHcTBEHHOE OTAMYME MEX Y BbIYMCIEHUSMH bl U b2 COCTOUT B UCXOJHOM
3HaueHHH £1. Tak ueMy xe paBHbI 3Ha4eHHs bl M b2? OYeBUAHO, YTO 3HaYEHHE bl
paBHoO true: 9/3 paBHo 3, 3*3 paBHo 9, 9 paBHO 9. Hukakux npobaem!

3HaueHHe bl He ctob oueBuaHO: 10/3 pasro 3.3333...; 3.3333...*3 pas-
HO 9.9999... Ho paBHbl a1 4ucna 9.9999... u 10?7 Cnocob okpyrneHus
3Ha4€HUI1 MaTEMaTHYECKUMH OMEPaLUIMU MOXKET MOBAMATL HA pe3yJib-
TaT CpaBHEHHMS, YTO O3HAYAET, YTO BaM HY>KHO MPOsIBASITb OCTOPOXKHOCTb,
Aenas npeanoJoXeHUs O pe3yabTarax MaremaTuyeckux onepauui. He-
CMOTps Ha TO YTO Ba 3HAYEHHUs BaM NPEACTABAAIOTCA MOTEHLHANbHO
paBHbIMH, /11 KOMMbIOTEPA 3TO He Tak. CieaoBareabHO, UCNOJb30BaHHE
onepaTopa == C YUCJaMH C MniaBaloLled TO4KoH OObIYHO HE PEKOMEH Y-
€Tcs BBUIY BO3MOXHOCTH BHECEHHS OLUMOKH B KOA.

BHUMAHUE!

UTto6bl 000HTH BONPOCHI OKPYI/IE€HHUS! U CPABHUTbL 3HaYeHUs f1 W £2,
MO>HO BOCMO/b30BaThCsl QyHKUMEH 111 BbIUMCIEHHS aOCONIOTHOIO 3Ha-
YEHHMs CAeAYyOLMM 00pa3oM:

TEXHWYECKUE
NOAPOBHOCIU

Math.Abs (£1-£2*3.0)<.00001; // ...wm Ipyras CTeleHb TOYHOCTU

Takas ¢yHkUHMs BEpHET 3HaueHHe true B 00oMX cayyasx. BMecTo 3HaueHus
.00001 MOXHO MCMOJb30BaTh KOHCTAHTY Double.Epsilon, 4TOObI MONYYHTh MakK-
CHMMaslbHYIO TOYHOCTb. JTa KOHCTAHTa NMPEACTaBAsSET COOOH HAMMEHbLYHO BO3MOX-
HYIO pa3HHLYy MeX Ay AByMs HEPAaBHbIMH 3HAYEHHAMH THMNA double.

UTtoObl y3HaThb, KAKHE €L1e BO3MOXXHOCTH CKpbIBaeT B cebe knacc System.Math,
BOCIMOJIb3YHTECH MOMCKOM math B CIIPaBOYHON CUCTEME.

CocTaBHble nornyeckmne onepaTtopbl

JIns nepeMeHHbIX THMAa bool UMEIOTCS cneurdUUHbIE A5 HUX OnepaTopsl, No-
Ka3aHHble B TaOn. 4.3.

Oneparop ! (HE) npeactasnset coboit noruueckuii 3KkBUBaNEHT 3HaKa
“muHyc”. Hanpumep, !a MCTMHHO, €CAM a JIOXKHO, U JIOXKHO, €CJIM a HC-
THHHO.

3AMOMHUI
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Ta6nuua 4.3. CocTaBHble norMyeckue oneparTopbl

Oneparop... ...BO3Bpauwaer true, ecan...

‘a a pasHo false

a&b a ub pasHbl true

alb Nn6o a, nub0o b, NM6O oHM 06e paBHbI true (a u/vnn b)

a“b Nn6o a, nnbo b, Ho He o6e OAHOBPEMEHHO PaBHbI true (AM6O a,
nmnbo b)

a&&b a 1 b pasHbl true (CoOKpaweHHoe BbluMCcneHne)

allb JIn6o a, nn60o b, 60 oHM obe pasHbl t rue (COKpaLLEHHOE Bblunche-
Hue)

Cnenyoue aBa ornepaTopa TakxKe BMOJHE MPOCTbl U MOHATHBI. a&b UCTUHHO
TOraa v TOJIbKO TOraa, Koraa v a, U b O4HOBpPEMEHHO paBHbI true; a|b HCTHHHO TOT-
Ja U TOJIbKO TOrAa, KOrAa Wiu a, Uiau b, uav o0a OHW OJHOBPEMEHHO paBHbI true.
Oneparop " (uckaiouaioujee wiu) BO3BpaLIaeT 3HAYEHHE true TOFAA W TOJIbKO TOrAA,
Koraa 3Ha4eHHs a U b pa3iauyHbl, T.€. KOraa O4HO U3 3HaYEHU — true, a Apyroe —
false. Bce nepeuncneHHblie onepaTopbl BO3BPALLAIOT B KAYECTBE pe3yjbTaTa 3Hade-
HWe Tuna bool.

Onepatopbl &, | M * UMEIOT BEPCHM, HA3bIBAIOLLMECS NOOUMOGLIMU
(bitwise). [1py npuMeHeHUH K NEpeMEHHBbIM THMA int 3TH OMepaTopbl

BbIMOJIHSIOT JEACTBHSA C KaXKaAbIM OUTOM oTaenbHO. Takum obpa3om, 643
rohrosroc paBHo 2 (0110,&0011, paBHo 0010,), 613 paBHo 7 (0110,]0011, paBHo
0111,),a 6~3 paBHo 5 (0110,~0011, paBHo 0101,). BunapHas apudmeru-
Ka — O4YeHb MHTEPECHAs! BELllb, HO OHa B 3TOM KHHWIe HE paccMaTpHUBaeT-
csi. Bbl MoxxeTe novckaTb MHGOpMauuio o Hel B MHTepHeTe caMocTos-
TENbHO.

ﬂocnemme ABa ornepaTtopa O4€Hb MOXO0XH Ha Npeabiay L€, HO UMEKOT OAHO €1Ba
YJIO0BHMOE€ OTJIHYHE. B uem oHO 3aKJK4YaeTCcA, Bbl ceiuac nonmere. PaCCMOTpI/lM
clienyOLHUNA MpUMep:
bool b = (JlornueckoeBripaxeHrel) & (JlornueckoeBelpaxenne?) ;

B sTom cnyuae C# BbluncaseT JlornueckoeBepaxeHmel W JlornueckoeBupaxe-
HMeZ2, a 3aTeM CMOTpPHT, paBHbl OHHU oba true UM HET, YTOObI HaAWTH, KaKO€ 3Haue-

HHE CIEAYET NMPUCBOUTDH ﬂCpCMeHHOﬁ b. Ho MoxeT oka3atbes, 4To C# BbINOJHSET
JJULIHKOKO pa60Ty — BE€Ab €CJIK OAHO U3 Bblpa)KeHHFl paBHO false, TO KAKHM Obl HH
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Obl10 BTOpOE, pe3y/IbTaT BCE PaBHO HE MOXET ObITh paBHbIM true. Tem He MeHee
OMnepaTop & BbIYMCAUT 00a BbIpaXKEHHUSI.

Onepatop && NO3BOASIET U30€KATH BHIUMCIEHHS BTOPOTO BbIPAXEHHS, ECIIU M0-
cJie BbIYHUCIIEHHS MEPBOTO KOHEUYHBIH pe3yabTaT OYEBHIEH:

bool b = (JlormueckoeBbpaxeHnel) && (JlormuyeckoeBrpaxeHne?) ;

B s1oit cutyauuu C# BbluMcaSeT 3HaUeHHe JlornueckoeBopaxeHnel, U €CJH OHO
paBHO false, TO MEPEMEHHON b NpHUcBanuBaeTCs 3Ha4YeHHE false U JlormuecKoeBe-
paxeHue2 He BbluucaseTcs. Ecnau xe JlornueckoeBuipaxeruel paBHO true, To C#
BbIYHCJIAET JlornueckoeBblpaxeHneZ W MOCJE 3TOro onpeaeaseT, KaKoe 3Ha4eHHe
MPUCBOUTHL NEpeMeHHON b. OnepaTop && UCMONB3YET COKpaujeHHoe GulyuUcaeHue,
TaK Kak BTOPO€ BbIPaXKEHHE BBIYUCASETCS TOJNBKO MPH HEOOXOIAUMOCTH.

boabLKHCTBO nporpaMMHUCTOB HCTOJbL3YHOT ONneEpaTop C AByMs &&, @ HE
C OJHHUM.

COBET

OnepaTop [ pa60TaeT aHaJlorM4Ho, Kak BUAHO U3 CJIEAYHOLLETrO BbIpaXK€HUS:

bool b = (JlormueckoeBupaxenuel) || (JlormueckoeBupaxeune?) ;

B 3toii cutyauuu C# BbluHCIsSeT 3HaYeHHE JlornueckoeBopaxennel, U €CIH OHO
pPaBHO true, TO NEPEMEHHON b MPUCBaMBAETCs 3HAYEHHUE true U JlornuecKoeBe-
paxeHue2 He BbluucaseTcs. Ecnu xe JlormueckoeBeipaxenvel paBHO false, To C#
BbIYMCIISET JloTmueckoeBrpaxeHne2 U MOCAE ITOTO ONMpeeseT, KaKoe 3HaYeHHe
NPUCBOUTb NEPEMEHHOM b.

B b1 MOXETE Ha3bIBATH 3TH OMEPATOPbI “COKPALLEHHOE U™ U “‘COKPALLIEHHOE UK.

HCKOTOPble nporpaMMHUCTbI NojaratoTCd Ha CTaHAApTHLIC ONEpaTopbl AJ1
BbITTOJIHEHHUS KOHKPETHLIX 3a4a4. Hanpumep, €CJIK BbIpAXECHHUE NOJIHKHO
BbITMOJIHUTb HEKOTOPOE JIEHCTBUE, a HE TOJIbKO npeaoCTaBUTb 3HAYEHHUE,

TEXHUYECKUE -~
nogrosHocn  HE CNIEAYET UCIOJIb30BaTh COKpALLEHHbIW OMNMEPATOp, TaK KaK NMpH 3TOM C#

MOXET HE BbITMOJHUTbL BTOPOE AEHCTBHE MPH ONMpeae/IeHHOM pe3ysbTaTe
nepeoro aeHcTeus. [loka 4To BaM Bps 1K CTOUT 6ECMOKOMTHCS 00 3TOM,
HO Jyullle 3aMOMHHUTDb Ha Oyayluee 3Ty HHbOpMaLHIO.

Tun BblpaxeHusn

B BbluMcaeHusax Tun pe3yabTaTa BaXX€H HE MEHEE CaMOro pe3yiabTaTa. PaccMmo-
TPUM CJIEAYIOLLEE BbIpaXXEHHE!

int n;
n=(5*5) +7
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OObIUHBII KaNbKyJISTOp YTBEPXKIAET, YTO pe3yJibTaT BblYMCIEHHit paBeH 32. On-
HaKO 3TO BbIPAXXEHHE UMEET HE TOJILKO 3HAUYEHHUE, HO U THII.
Bynyuu 3annucaHHbIM Ha “s3blIKe TUMOB”, OHO MPUHWUMAET CJEAYIOLUNI BUA:

int [=] (int * int) + int;

YroObl BBIAICHUTb THI BbIPAXEHHUS, HY)KHO CJIEA0BaTb TOMY K€ LIAOJOHY, 4TO
M NPH BBIYUCIIEHUH €r0 3HAYEHHUS. YMHOXKEHHE UMeET GoJiee BLICOKHIA MPUOPHUTET,
yeM CJIOKEHHE. YMHOXEHHME int Ha int naeT int. lanee cineayer cioxeHue int
M int, 4TO B pe3y/nbTaTe TaKkxke AaeT int. MTak, BbIYUCIEHHE THNA NPUBEIEHHOIO
BbIpaXXE€HHUS TPOMCXOAUT TAKMM 0Opa3oM:
(int * int) + int
int + int
int

BbluncneHue Tuna onepauun

BonbLIMHCTBO ONEpaTopoB MOryT MMETb HECKOJIBKO BapMaHTOB. Hanpumep, one-
paTop YMHOXXEHHs MOXET ObITb CJIEAYIOLUMX BMOB (CTPEJIKA 34€Ch O3HAYaeT “rnpo-
M3BOAUT):

int * int 2 int
uint * uint o uint
long * long © long
float * float o float
decimal * decimal = decimal
double * double © double

Takum 00pa3oM, 2*3 UCNOMBL3YET BEPCHIO int*int oneparopa * U 1aeT B pe3yJib-
TaTe int 6.

HessHnoe npeobpaszosanue munoe

Bce xopoluo, npocTo M MOHATHO, €C/M YMHOXaTb 1BE NepeMeHHble TUNa int
WJIK 1Be nepemMeHHble THNa float. Ho 4To ecsin TUNbI apryMeHTOB clieBa U crnipaBa
pa3nuuHbl? YTo, Hanpumep, NpOM30HIET B CleayOLIeH CUTyaLMu:

int anInt = 10;
double aDouble = 5.0;
double result = anInt * aDouble;

B C# HeT onepatopa yMHOXeHUs int*double. A3bik C# Mor Obl npocTo cre-
HepupoBaTb coobueHne o6 ownbke U NpPeroCTaBUTb MPOrpaMMHUCTY BO3MOX-
HOCTb peLiaTh npobseMy camocToaTebHO. OHaKO OH MbITAETCS MOHATH Hame-
peHHs nporpaMMucTa U nomoub emy. B C# ecTb onepatopbl yMHOXEHHS int*int
M double*double. A3bik C# Mor 6bl npeobpazoBaTh aDouble B 3HaYEHHE int, HO
Takoe npeobpa3oBaHue NpuBeso Obl K MoTepe ApoOHOH yacTH uucna (uudp nocie
AecATHYHOM ToukH). [To3TOMy BMECTO 3TOrO OH NMpeodbpasyeT anInt B 3HAYEHHE
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THMa double U UCMOABL3YET ONEPATOP YMHOXKEHHUS double*double. ITO nAEHCTBUE
M3BECTHO KaK HesigHoe nosbiuienue Tuna (implicit promotion).

Takoe NoBbILLEHHE HA3bIBAETCS HeABHbLIM, MOCKOJbKY C# BbIMOJIHSET €ro aBTomMa-
THYECKH, U ABISAETCS NOGblUEeHUEM, TAK KAK BKJIFOYAET ECTECTBEHHYIO KOHLUEMLUIO
BbICOTbI THNA. CMUCOK OMepaTopoB yMHOMXEHHS OblN MPUBEIEH B MOPSAKE MOBbILLE-
HHUSl — OT int 10 double WJIM OT int A0 decimal — OT THUMAa MEHbLUErO pa3Mepa K
Tiny Oosbuiero pasmepa. Mexay THNaMH C MiaBatoLEe TOUKOM U decimal HESIBHOE
npeobpa3zoBaHue He BbinoaHseTcs. [Ipeobpa3oBaHue U3 Gonee eMKOro THmna, Takoro
KaK double, B MEHEE EMKHH, TaKOM Kak int, Ha3biBaeTcs noHudcenuem (demotion).

HesiBHble MoHMKeHHUs 3anpelueHbl. B Takux cnyuyasx C# reHepupyer co-
oOweHue 06 ouodKe.

BHUMAHUE}

fAeHoe npeobpazoeaHue munoes

Ho uto ecau C# owmbaerca? Ecav Ha caMoM aene nporpaMMHCT xome BbiNoJ-
HHUTb LIENOYMCAEHHOE YMHOXEHHE? Bbl MOXeTe U3MEHUTH THUM N10OOH NepeMeHHOH
C TUIMOM-3Ha4€HHUEM C MOMOLLLIO OTNepaTopa npugeoeHus Tuna (cast), KOTopbId Npea-
craBaseT coboi Tpebyemblil THM, 3aKIOUEHHbIH B CkOOKH W pacronaraemblii Hemno-
CpeACTBEHHO MNepes NpYUBOAUMOM NepeMeHHON UK BbipaxceHHeM. Takum obpasom,
B C/IEAYIOLLEM BbIPaXKEHHWH MCTIONIB3YETCS ONMEPATOP YMHOXKEHHS int*int:

int anInt = 10;
double aDouble = 5.0;
int result = anInt * (int)aDouble;

[lpuBeneHue aDouble K THMY int U3BECTHO Kak si8HOe nonudicenue (explicit
demotion) unu nonuxcaioujee npusedernue (downcast). [loHmwxeHue sBasieTcs sB-
HbIM, MOCKOJIbKY MPOrpaMMHUCT IBHO 00BSABHII O CBOMX HAMEPEHUSIX.

Bbl MmoxceTe OCYLWECTBHUTDL MNMPUBEACHHUE MEXKAY OABYMs MoObIMH THNA-
MHU-3HAYEHHUSIMH, HE3ABUCUMO OT UX B3aHUMHOM BbICOTBI.

3AMOMHW!

M3beraiite HesiBHOro npeobpa3oBaHus TUNOB. Jlenaiite Bce U3MEHEHUs
TUNOB-3HAYEHUH ABHBIMH C MOMOLLBIO ONepaTopa MpUBEAeHUS — 3TO
CHHXKAET BEPOATHOCTb HEMpeIHaMEPEHHOM OLIMOKH 1 MOBbBILIAET Y1000-
YHUTaEMOCTb KoJa.

Ocmaebme nozuky e nokoe

S3bik C# He no3BoAseT npeobpa3oBbiBaTh APYrHe TUMbI B THI bool MM BbIMO-
HATb NpeoOpa3oBaHKeE THNA bool B APYrHe THMbI.
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Tunbl npu npucBanBaHnmn

Bce ckazaHHoe o THnax Bblpa)KeHMﬁ MPUMEHHUMO KU K ONnepaTopy nprucBanBaHHs.

CayuaiiHble HECOOTBETCTBHS THOB, MPUBOASLLME K FreHepaLuu coobLue-
HUi 06 ownbkax, 0ObIYHO MPOMCXOASAT B OfepaTropax MpUCBauBaHMs, a
He B TOYKE JEMCTBUTENLHOMO HECOOTBETCTBUSL. PaccMOTpuM crenyoLmii
MpUMep YMHOXEHHUS:

BHUMAHUE!

int nl = 10;
fnt n2 = 5.0 * nl;

Btopas cTpoka 3Toro npumepa npuBeaeT K reHepaumu cooduieHus o6 owwmnodke,
CBSI3aHHOM C HECOOTBETCTBMEM THMIOB, HO OLIMOKa BOSHUKIIA MPU NpUCBAUBanuu, a
He MPHU YMHOXEHUHU. BOT 4TO Npoun301u10: A5t TOro 4TOObI BHINOAHUTD YMHOXEHHE,
C# cHauyana HesiBHO npeoOpa3oBal nl B THI double, @ 3aTEM BbIMOJHWII YMHOXEHHE
JBYX 3HaY€HHWH Tuna double. B pe3ysbrare nosyuyusoch 3Ha4eHUE TOMO Ke THMa
double.

Tunbl 1€BOro M MpaBoro apryMeHTOB onepaTopa NpUCBauBaHUs JODKHbI COBMa-
JaTh, HO THI JIEBONO aprymMeHTa He MOXeT ObITb u3mMeHeH. [Tockonbky C# He MoXeT
HESIBHO MOHU3MUTb THI BbIPAXKEH S, KOMITUSATOP NFEHEPUPYET COOOLLEHHE O TOM, HTO
OH HE MOXET HesIBHO npeobpa3oBaTh TN double B int. [Ipn ucnons3oBaHMm sBHO-
ro NpyBeAEeHUs1 HUKAKMX NMpobsieM He BOSHUKHET:
int nl = 10;
int n2 = (int) (5.0 * nl);

(CkoOKH HEOOXOAMMBI, TOTOMY YTO OMEPaTOp MPUBEAEHHMSI UMEET OYEHb BbICOKHH
npuopuTer.) Takoi MCXoaHbIH TEKCT BMoJHE paboTOCMOCOOEH, TaK KakK A6HOe MOHHU-
*KEHHUE pa3peLieHo. 31ech 3HaYeHue nl OyaeT MoBbILIEHO 10 double, BbIMOJHEHO
YMHOXEHHE, a pe3yibTaT TUNa double OyneT MOHWXEH 10 int. OnHAKO B 3TOMH CH-
Tyaluuu HE0OX0AMMO 3ayMaThbCsl O 1y LLIEBHOM 310pOBbE NPOrpaMMHCTa, MOCKOJIbKY
Harnucartb MpocTo 5*nl Ob110 Obl MpoLE Kak A7 nporpaMMKcTa, Tak U as C#.

Meperpyska onepatopoB

UToObl %KHM3HDb HE Ka3ajach MeOM, 3HaiiTe: NoBeAeHHe J1o00ro onepaTopa MoX-
HO M3MEHMUTb C MOMOLLbIO BYHKLIMOHAIbHOH BO3MOXHOCTH C#, KoTOpasi Ha3blBaeTCs
nepezpyskou onepamopa (operator overloading). [leperpy3ka oneparopa, no cyuiec-
TBY, ONpeAesieT HOBYtO (YHKLHIO, KOTOpasi BbIMOJNHSETCS B 1t000H MOMEHT, KOr-
Ja Bbl UCMOJIb3YETE ONEpaTop B MPOEKTE, rae onpeaeneHa neperpyska. [leperpyska
oriepaTopa Ha caMoM JeJie npoLle, YeMm kaxercs. Ecinu Bbl nuwere kof

var x = 242;
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TO Bbl OXKMaETE, UTO x OyaeT paBHO 4?7 UMeHHO Tak W paboTaeT onepatop +. Ho Bce
x#e Ha 1Bope X XI-it Bex! UToObl caenaTh %HU3Hb MHTEPECHEE, 1aBalTe NPE10CTaBUM
nosb3oBaressiM 00JbLUIE, YEM OHU XOTAT, M NPH Kax10H onepauuu caoxeHHs Oynem
noGaBnsTh ewe 1.

Hns aToro nobaBneHUs 1 Npu KaxxaoH onepawLmrH cloxeH|s HeoOXoaAUMO co31aTh
NoNb30BaTENLCKHMHA KNACC, KOTOPBIM MOXET MCIOJIb30BaTh NMEPErpyKEHHbIN onepa-
TOp. DTOT KJAacc OyaeT UMETb HEKOTOPbIE MOJb30BAaTENbCKUE THMbI U METOJ, KOTO-
pblii OyaeT ucnoab3oBaH 44 neperpy3ku onepauuu. Kopoye ropopsi, npyu cyMMHpo-
BaHUH OOBIYHbBIX YHUCEJ Bbl MOJIyYHTE NMPaBUIIbHbIA OTBET; €C/H XKe Bbl 10OaBaseTe
crieuManbHble Yucna AddOne, To OyaeT npubaBneHa JULLHAS eqUHHULA:
public class AddOne
{ public int x;

public static AddOne operator +(AddOne a, AddOne b)
{ AddOne addone = new AddOne();

addone.x = a.x + b.x + 1;
return addone;

[Tocne neperpy3ku onepaTop MOXHO HUCMObL30BaTh KaK OObIYHO:

public class Program f{
static void Main(string[] args) {
AddOne foo = new AddOne () ;

foo.x = 2;
AddOne bar = new AddOne () ;
bar.x = 3;

// Tenepb 2 + 3 paBHO 6...
Console.WriteLine( (foo + bar).x.ToString());
Console.Read () ;

B pesyabtate Mbl noayuaem He S, a 6. [leperpy3ka onepatopa He siBASIETCS YEM-
TO NMOJIE3HbIM AJ1d UEJIbIX YHUCEJl, €CJIK TOJILKO Bbl HE NMJAHUPYETE NeEpenucaTb 3aKo-
Hbl MaTeMaTHkH. OHAKO, ec/M y Bac AeHCTBUTENbHO €CTh CYLULHOCTH, 151 KOTOPbIX
Bbl XOTUTE UMETb BO3MOXHOCTb CyMMHPOBaHHsl, 3TOT METO/ MOXET OKa3aTbCsl No-
ne3ubiM. Hanpumep, ecnu y Bac ecTb kiacc Product, Bbl MOXETE NEPEOnpeseTh
ornepaTop + AJ1s1 3TOro kiacca ans 106aBneHUs LEHbI.
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[naBa 5

YnpaBneHne NnoTOKOM
BbIMNOJIHEHNA

B OTOW IMABE...

» YTo penatb, ecnu...
» Y10 genatb uHave...
» L{uknbl whilewn do...while

» UAcnonb3oBaHue for u ob6nacTb BMANMOCTHN

aCCMOTPHM CNEAYIOLLYIO MPOCTYIO NporpamMmy:

using System;
namespace HelloWorld
{
public class Program
{
// CraproBas TOUKa MPOTPAMMEI
static void Main(string[] args)
{
// TlpurjameHyue OJiA BBOIA MMEHM
Console.WritelLine ("BeeouTe Bame mmsa:");
// CuuTeBaHME BBEIEHHOT'O MMEHM
string name = Console.ReadlLine();
// TIpUBETCTBME C MCIOJIb30BaHWEM BBEIEHHOT'O MMEHM
Console.WriteLine ("llpuBeT, " + name);
// OxmilaHve MONTBEPXAEHMUA NOJb30BATEA
Console.WriteLine ("HaxymTe <Enter> mjsa
"3aBepllennsa NporpamMsl. . .");



Console.Read() ;

}

Tonky ot 310 NMporpamMMel, MOMUMO HMILKOCTPALIMK HEKOTOPbIX (pyHAaMEHTAaJIb-
HbIX MOMEHTOB nporpamMMupoBaHust C#, oueHb Mano. OHa NpocTo BO3BpalLaeT BaM
TO, 4TO Bbl BBETU. MOXHO NpeacTaBuTh cebe U Hosiee CIOKHbIA MpUMEP Nporpam-
Mbl, B KOTOPO# BbITMOJIHAKOTCSA HEKOTOPbIE BbIYMCIEHHS HAll BBEAECHHBIMH JaHHbI-
MM U FEHEPUPYETCS KakoH-TO OoJiee CIOXKHbIA BbIBOA HA 3KpaH (MHaye 715 Yero
MPOBOAMTDb BbIYUCIEHHMA?..), HO U 3Ta Mporpamma OyaeT o4eHb OrpaH1yeHa B CBOEH
(byHKLIMOHAIbHOCTH.

OnHHMM M3 KJIIOYEBBIX 3JIEMEHTOB JIHOOOrO KOMIBIOTEPHOIO MPOLIECCOPA ABIAETCS
€ro BO3MOXHOCTb MPUHHUMATD pelueHus. [loa BeipaxeHHeM “NpUHUMATD peLLEHUs”
MoApa3yMeBAETCs, YTO MPOLECCOP MOXKET MYCTHTh MOTOK BbIMNOJHEHHUS KOMaH MO
TOMY MM MHOMY MYTH B 3aBUCMMOCTH OT TOFO, HCTHHHO MJIH JIO)KHO HEKOTOPOE
ycnosue. JIio6o# s3bIK NporpaMM MpOBaHUs AOMKEH 0OeCneyrBaTh TaKyt0 BO3MOXK-
HOCTb YMpaB/€HUS MOTOKOM BbIMOMHEHHS.

Tpu pyHaameHTanbHbIX BUAA ynpasenenus nomoxom (flow control) npeacras-
AT coO0M MHCTPYKUMIO 1f, UMK U Oe3ycNOBHbIA Nepexoa (OAMH U3 LIMKJIOB,
foreach, Oyner paccMoTpeH B rase 6, “IaBa 4151 KoAJIEKLIMOHEPOB™).

BetBneHue c ucnonb3oBaHmem if n switch

OcHoBo# npuHATHUS pewieHus B C# ABISETCS MHCTPYKUMS 1f:

if (Ycnosue)

{

// DTOT KOO BBIIOJIHAETCSH, €CJM YCJIOBME WUCTUHHO

}
// 3TOT KOI BHIIOJIHAETCH HE3aBUCKMMO OT
// VCTVMHHOCTU YCIOBUA

HenocpeacTBeHHO 3a onepaTopoM if B KpyriblX CKOOKax coaepkUTCS HEKOTO-
poe yciogiioe bipaxceHue Tvna bool (cM. raasy 2. “Pabora ¢ nepeMeHHbIMU™), NO-
cie yero cieayet 60k Koaa, 3ak/oueHHbli B ¢purypHblie ckobku. Eciau ycnoBHoe
BblpaXK€HUE UCTMHHO (MMEET 3HaYEHHUE true), NpOrpaMma BbIMOJHAET KOA B pu-
rypHbix ckobkax. Ecau HeT — 3toT kon nporpammoit onyckaercs. (Ecam nporpam-
Ma BbIMOJIHSET koA B GUrypHbIX CKOOKax, TO €ro BbIMOJHEHHE 3aBepLUaeTcs rnocie
3akpbiBatoLLeit GUrypHoi ckobku M Mpoa0HKAETCS BbIMOJHEHUE KOJa MocJie Hee.)

Paboty oneparopa if mpoLue MOHATb, PACCMOTPEB KOHKPETHBIH MpUMEp:

// TapaHTMpyeM, uTO & -~ HEeOTPMLATENbHO:
// Eciu a meHbume O...
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if (a < 0)
{

// ...npuCBauBaeM 3TO} nepeMeHHOM 3HaueHue 0
a=0;

B 3toM ¢parMeHTE MCXOMHOrO TEKCTa MPOBEPSETCS, COAEPKMT JIM NEpeMeHHast
a OTpHLATEbHOE 3HAYEHHE, U, ECJIH 3TO TaK, NEPEMEHHOI a MpUCBaUBAETCs 3HaYe-
Hue 0. MHCTpyKums if racuT: “eciM a MeHblle HyJis, MPUCBOWTb NMEPEeMEHHOM a
3HaueHue 0”.

Ecnin B purypHbie ckoOKH 3ak/toueHa TOJAbKO OHA MHCTPYKLMS, TO
MX MOXHO He ucnosib3oBaTb. C# paccmaTpuBaeT koa if (ycrosBHOe
. BHPAaXeHMEe) MHCTPYKUMS; KakK €cih Obl OHO OblJIO 3aMMCcaHo Kak
Jé’f{;t',‘éf.%"c“& 1f (ycnoBHOE BRpaxeHMe) {MHCTPYKUMA; }, T.€. B IPUBEAEHHOM BbillE
dbparmeHTe MOXHO Obl10 Obl HanmucaTh if (a<0) a=0;. Ho ans Gonblueit
y10004MTaEMOCTH Jlyullle BCEraa UCnosib30BaTh GUrypHbie CKOOKH.

UHcTpyKumna if

PaccMoTpuM HebobLIYIO MporpaMMy, BbIYUCIISIOLLYO poleHTbI. [Tosnb3oBaTenb
BBOJMT BKJIaJ M MPOLIEHTbI, U MpOrpaMma MoACYMTBIBAET CYMMY, MOJy4YaeMyto no
uTOram roja (3To He CJIMLLKOM CJioXkHas nporpaMma). Bot kak nono6Hble Bblumce-
HUd BhIrnaaat Ha C#:

// BbUMCJIEHME CymMbl BKJAIa ¥ MNPOLEHTOB
decimal interestPaid;

interestPaid = principal * (interest / 100);
// BeluMCJIEHME OOLEN CyMMhl

decimal total = principal + interestPaid;

B nepBom ypaBHeHMM BeaMuMHA BK/afa principal YMHOXaETCS HAa BEJMUYHUHY
MPOLEHTHON CTaBKK interest (aejeHHUe Ha 100 CBA3aHO C TEM, YTO MOJb30BaTEb
BBOJMT BEJIMYMHY CTaBKMW B npoueHTax). [lonyunBluascs BeinynMHa yBelUYEHHUs
BKJIa[ia COXpaHseTCs B IEPEMEHHON interestPaid, a 3aTEM CYMMHUPYETCS C OCHOB-
HbIM BKJIIOM W COXPAHSETCS B MEPEMEHHOM total.

[Iporpamma nosmkHa y4yMThIBaTh, YTO AaHHbIE BBOAMT BCErO JMLIb YEJOBEK, KO-
TOPOMY CBOHCTBEHHO owinbaTbes. Hanpumep, olinb Kol 10IKHbBI CHMTATLCS OTPH-
LaresibHble BEJIMYMHbBI BKJ1aa WK NMPOLIEHTOB (KOHEYHO, B 6aHKe XoTesu Obl, 4TOObI
3TO ObLJIO HE Tak...). B npuBeneHHoit nanee nporpamme CalculatelInterest Bbl-
MOJIHAKOTCS COOTBETCTBYIOLUHE MPOBEPKH:

// Calculatelnterest
// BbluMcreHMe BeJIMUMHEI HaUMCIIEHHBIX MPOLEHTOB IOJd IDAaHHOTO
// Bkpala. ECJM NPOLEHTHAA CTaBKa WM BKJal OTpuLaTeJeH,

// TeHepupyeTca coobueHye o6 OuMOKe .
using System;
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namespace Calculatelnterest

{

public class Program

{

public static void Main(string[] args)

{

// Tlpurmamenve IOfsa BBOHA BKJAna
Console.Write ("BpenuTe cymMy BkJama:");
string principallnput = Console.ReadLine();
decimal principal =
Convert.ToDecimal (principallnput);
// YGexmaemcsi, UTO BKJAl He OTpuLATesIeH
if (principal < 0)
{
Console.WritelLine ("Bxyan He Moxer "
"BblTb OTpMULATEJIbHEM" ) ;
principal = 0;
}
// TlpuriaweHue OJid BBOOA MPOLEHTHON CTaBKU
Console.Write ("BBenoure MNPOLEHTHYK CTaBky:");
string interestInput = Console.ReadLine();
decimal interest =
Convert.ToDecimal (interestInput);
// YbexmaeMcs, UTO MPOLEHTHAs CTaBKa He
// oTpuuaTesbHa
if (interest < 0)
{
Console.WritelLine ("llpolieHTHad craBka He "
"MOXeT OblTb OTpuLIaTEesIbHON") ;
interest = 0O;
}
// BBIUMCIIIEM CYyMMY BEJIMUMHBI MMPOLIEHTHBIX
// HauMCJeHuMit M BkJada
decimal interestPaid;
interestPaid = principal * (interest / 100);
// BblumcieHye ofuwent CyMMbl
decimal total = principal + interestPaid;
// BuBOI pesyJibTaTOB
Console.WriteLine(); // MpomyCk CTPOKM
Console.WriteLine("Bkyag = " + principal);
Console.WriteLine ("MpouenTr = "+interest+"%");
Console.WriteLine();
Console.WriteLine ("HaunCrieHHble MPOLIEHTH =
+ interestPaid);
Console.WriteLine ("Obwas cymma = " + total);
// OxupaHue peakLUmy MOJIb30BATEJA
Console.WriteLine ("Haxmre <Enter> mna "
"3aBepueHnsa NporpaMmMel. ..");

Console.Read();

116 YACTb 1 OcHOBbI NPOrpaMMUpPoOBaHMA Ha C#



COBET

[porpamma Calculatelnterest Ha4YMHAET CBOIO paboOTy ¢ NpeAIoKEHHUS
NoJIb30BATEIO BBECTH BENHUYHMHY BKJaaa. DTO NPesIoKEHHE BbIBOAUTCS
¢ nomoluubo GyHKUHMK WriteLine (), KOTOpas BbIBOAMUT 3HaYEHHE THMNa
string Ha KOHcoJb. Beerna TouHo 0ObsCHSITE NONB30BATE IO, YETO Bbl OT
Hero xoTuTe. Ecan BO3MOXHO, yKaXxxuTe Takxke TpeGyemblii popmar BBOaH-
MbIX AaHHbIX. OObIYHO Ha HeMH(pOpMaTHBHbIE NpUraalleHHs Hanoaobue
OJHOr0 CHMMBOJIA > MOJIb30BATEJ/IH OTBEYAIOT COBEPLUEHHO HEKOPPEKTHO.

B nporpamme ans cunThiBaHKS BCEro NoJb30BaTEIbCKOrO BBOAA A0 HaXKaTHs KJa-
BulLK <Enter> B nepeMeHHyI0 THNa string HcNoab3yeTcs PpyHKUMS ReadLine ().
[TockonbKy nporpamma paboTaeT ¢ BEAMUMHON BKJaaa Kak UMetoLLel Tun decimal,
BBEICHHYIO CTPOKY CJleAYeT npeobpa3oBaTh B NEPEMEHHYIO THNA decimal. YTO H
nenaet pyHKuMs Convert.ToDecimal (). [lonyyeHHbIH pe3ynabTaT coxpaHseTcs B
nepeMeHHoM principal.

3ANOMHMU!

KomaHabl ReadLine (), WriteLine () M ToDecimal () cyxaT npumepaMu
66130808 Memo008. Bbi30B MeTOaa nenerupyeT HekoTopyto paboTy apy-
roi 4acTv nNporpammsl, UMeHyemoi MetoaoMm. [loapoOHo BbI30B MeTOAa
Oyaer onucaH B YacTH 2, “O6bEKTHO-OPUEHTHPOBAHHOE MPOrpaMMHpOBa-
Hue Ha C#”, HO NnpyBeAEHHbBIE 31€Ch NPUMEPDI OYEHb MPOCTbI U MOHSATHBI.
Ecau e Bam 4TO-TO HE SCHO B BbI30BaX (pyHKLHMiA, MOTEPNUTE HEMHOTIO:
HKKe Bce Oyaer AeTanbHO OOBICHEHO.

B cneaytouieii ctpoke npoBepsieTcsl nepemeHHas principal. Ecau oHa otpuua-
TeJIbHa, NporpamMMa BbIBOAMT coollueHre 06 ownbke. Te xxe AeHCTBUS BLINONHS-
10TCS M A5 BEJIMUMHBI NPOUEHTHOI cTaBku. [Tocse 3Toro nporpamMma BbIYHCIISET
obulyto cyMMy Tak, Kak Obll0 ONKMCaHO B Hayane paszaena, U BbIBOAMT KOHEUYHbIi
pe3yabTaT NOCPEACTBOM HECKONbKHX BbI30BOB QYHKLHMHK WriteLine ().

BoT npumep BbiBOAa NporpaMMbl Npy KOPPEKTHOM MOJ1b30BATEIbCKOM BBOJE:

BBelnTe CcymMy Bkyada: 1234
BBeluTe NPOLEHTHY CTaBky: 21

Bkyan
[IpOLIEHTHI

1234
= 21%

HaumcneHHsle npoueHTH = 259.14
Obuwas cymma = 1493.14
Haxammre <Enter> nna 3aBeplieHns NPOI'DAMMEHL. . .

A TaK BbIMSAMT BbIBOA NPOrpaMMbl NpH OLIMOOYHOM BBOAE OTPHULIATEILHOI Be-
JMYMHbI NPOLIEHTHOMN CTaBKH:

BeeduTe cymMmy BkJala: 1234
BBeIuTe MNPOLIEHTHYI CTaBky: ~12.5
[l[poueHTHasa CTaBka He MOXeT ObTb OTPULATEJIbHON
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BkJyan = 1234
MpouenTsr = 0%

Haumcnennele npoueHTs = 0
Obmas cymMa = 1234
Haxmmre <Enter> nJid 3aBepuieHysa NPOIPaMMEHL. . .

OtcTyn BHYTpH 6/10Ka 1if NOBbILLIAET yA0004YUTAEMOCTb UCXOJHOTO TEK-
cta. C# UrHOpUpyeT BCE OTCTYIbI, HO AJ151 YEJIOBEKA OHH BECbMA BaX(HbI.
BonbLIMHCTBO penakTopoB s MpOrpaMMHCTOB aBTOMaTH4ecku 106aBns-
IOT OTCTYN MpH BBOAE ornepaTopa if. [1ns BKJIOUEHHUS] aBTOMAaTHYECKOTO
orctyna B Visual Studio cHauana BbiGepuTe koMaHay MeHio Tools=Options
(Cpenctea= [lapameTpsl), 3aTeM packpoitte y3en Text Editor (TekcToBbli
penakrop), nocie — C#, a B KOHLIE LIeIKHUTE Ha Bknajake Tabs (Tabyns-
uus). Ha Helt BKAIOYUMTE OTCTYMNbl CTPYKTYpPbl U YCTAHOBUTE TO KOJIMYe-
CTBO MpoOENOB Ha OMH OTCTYIM, KOTOPOE BaM MO Aylue. YCTaHOBUTE TO
e caMoe 3HaueHHe U B NoJie pa3mepa TadyasL K.

NHcTpYKUMA else

HekoTopble GpyHKUMHM JOMDKHBI NPOBEPATH B3aMMOUCKIOUYaloLMe ycaosus. Ha-
npyMep, B NpUBEAEHHOM Jajee pparmMeHTe UCXOAHOIo TEKCTa B MEPEMEHHOMN max
coxpaHsieTcsi HauboJibllee U3 ABYX 3HAYEHHUH, a U b:

// CoxpaHseM HauGoJibllee U3 OBYX 3HAUEHMUIA,

// a u b, B nepeMeHHOM max

int max;

// Ecmv a BoJisle b...

if (a > b)

{
// ...COXpaHAeM 3HaueHVe a B [EpPEeMEHHON max
max = a;

}

// ECiy a MeHblle WM paBHO b. ..

if (a <= b)

{
// ...cOXpaHseM 3HaueHye b B MepeMeHHO} max
max = b;

BTopas KoHCTpYKUMS if NWLIHSAS, MOCKOJbKY MPOBEPSiEMbIE YCIO0BHS B3aHMOMC-
Kaovatowue. Ecau a 6oablue b, TO a HUKaK He MOXET ObITb MEHbLLE MK PABHO b.
[ns takux cinydaes B C# npeaycMOTpPEHO KIIOYEBOE CJIOBO else, MO3BOSIOLIEE
yKa3aTb 010K, KOTOPbIi1 BBIMOJHSAETCS, €CJIM HE BbIMOJHAETCS 040K if. BOT Kak BblI-
MISAUT NPUBEAEHHBIN BbiLLE (GparMEHT KoJa MpH UCMOJIb30BAHUH else:

// CoxpaHsieM HauOoJbliee U3 IOBYX 3HAuUeHuit, a u b,
// B nepeMeHHOM max
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int max;
// Ecsm a Gousble b. ..
if (a > b)
{
// ...COXpaHseM 3HaueHMe a B [epeMEeHHOM max;
max = a;
}
else // B npoTuBHOM ciyyae
{
// ...coxpaHslem B nepemeHHO) max SHauemne b
max = b;

Ecnun a 6osbLue b, TO BbINOSHAETCS NepBbli 6J10K; B MPOTUBHOM CJlydae BbIMOJ-
HsieTcs BTOpoi 6,10k, B pe3ynbraTe B nepeMeHHON max COAEPKUTCS HauboJbLUIee 13
3HayeHUH a U b.

Kak nsbexartb else

[Tpu HanMYMKM HECKOJIBKUX else B HCXOJHOM TEKCTE MOXHO JIErKO 3anmyTaThCs,
MO3TOMY HEKOTOpPbIE MPOrpaMMHUCTbI MPEANOUYMTAIOT MO BO3MOXHOCTH M30eraThb Hc-
M0JIb30BAHHUS else, €CAM OHO MPUBOAMT K YXYALUEHHIO Y10004YHTAEMOCTH HCXOA-
HOro TekcTa. Tak, pacCMOTPEHHOE BbiLlE BbIYMCIEHHE MAKCHUMaNbHOIO 3HA4YEHH
MOXCHO MepenucaTh cleayoWnM o0pa3om:

// CoxpaHseM HaubOoJjbllee U3 OBYX 3HAueHuit, a u b,
// B nepeMeHHOM max

int max;

// HauHeM C MpenrnoJloXeHus, dTo a OoJiblie b

max = a;

// ECin %e 3TO He Tak...

if (b > a)

{
// ...TO COXpaHseM B [EepeMeHHOM max 3HaueHue b
max = b;

[TporpammucTsl, cuuTatoLime ceds “KpyTbIMHU™, HaCTO UCMOJIL3YIOT me p-
HUPHBIIL Onepamop ? :, OAHOCTPOUHBIA DKBUBANEHT if/else:

bool informal = true;
string name = informal : "Chuck" ? "Charles"; // Bepuer "Chuck"

CHauana BbIYHCIISETCS BbIPAXXEHHE 10 BOMPOCHUTENBHOrO 3Haka. Ecau oHo wmc-
THHHO, BO3BpALLAETCs BbIpAXXEHHUE MOCJiE BOMPOCUTENLHOrO 3HaKa, HO 10 1BOe-
Touus. Ecau xe oHO 105XKHO, BO3BpallaeTcs BblpaxkeHHe nocie aBoetouus. Tak
KOHCTpYKUHS if/else npeBpallaercs B npoctoe BoipaxeHue. Ho s Obl coBeToBan
MCMOJIb30BaTh 3TOT HE caMblil y10004HTaeMblil ONepaTop Kak MOXHO pexe.

FNABA 5 YnpaBneHue NoTOKOM BbIMOMHEHUSA 119



BnoxeHHble UHCTPYKUuK if

[lporpaMMa Calculatelnterest MpeaymnpexaaeT noab3oBaTes O HEBEPHOM
BBOZE, HO MPH 3TOM MPOAOJIKAET BBIYUCAATL HAYHUCIEHHBIE MPOLIEHTBI, HECMOTpPS Ha
HEKOPPEKTHOCTb BBEAEHHbIX 3HauYeHWi. Bpsaa nu 310 npaBunbHoe peweHue. OHo,
KOHEYHO, HE BbI3bIBAET 0COOBIX MOTEPH MPOLIECCOPHOTO BPEMEHH, HO TOJbLKO B CHY
MPOCTOThI BbIMOJHIEMbIX MPOrpaMMOii MOACUETOB, B HOJIEE HKE CI0XKHOM CllyHae 3TO
MOXET MpuBecTH k 6oabluuM 3aTpataM. KpoMe Toro, kakoi cMbic 3anpaluvBarhb
BEJUYHUHY NPOLEHTHOM CTaBKH, €ECJIM BENHWYHHA BKJIaJla K 3TOMY MOMEHTY YXK€ BBe-
neHa HepepHO? Bce paBHO pe3yabTar npuaeTcs npoMrHOpUpoBaTh, kakoe Obl 3Ha-
YyeHHe NMpOLIEHTHON cTaBKHU HU ObL10 BBeAeHO. [IporpaMma nomkHa 3anpawuBare y
Moab30BaTeNs BEJHYHUHY MPOLIEHTHON CTaBKH TOJILKO TOrAa, Koraa BeJ1MYyHvHa BKaaaa
BBEE€HA BEPHO, U BbIMOJHATH BIYUCIECHHS TOrAA U TOJIBKO TOrAa, koraa 06a BBeaeH-
HbIX 3HaY€HHUsI KOPPEKTHBI. []ns1 3TOro He0O6X0AUMBI BE KOHCTPYKUMH if — ofHa
BHYTpPH Ipyrom.

MHcTpykums if, Haxoaswascs B Tene Apyro MHCTPYKUHMH 1f, Ha3biBa-
etcs ecmpoennou (embedded) unu sroxcennon (nested). [puBeneHHas
fanee nporpaMma CalculatelInterestWithEmbeddedTest HCMOAB3YyET
B/IOXKEHHYIO MHCTPYKLUHIO 1f Aas TOro, 4ToObI U30€xaTh JIMLLIHKUX BOMPO-
COB NMpu 0OHapy>KeHUHU HEKOPPEKTHOTO BBOJIA MOJIb30BATENS:

3AMOMHU!

// CalculateInterestWithEmbeddedTest

// BrruncyieHMe BeJMUMHBl HAUMCJIEHHBIX [POLEHTOB IJIS IOAHHOT'O
// BKJaOa. ECiM npoueHTHad CTaBKa WM BKJIAN OTPULATEJIbHBIA,
// TeHepupyeTcsa coobllenne o6 oumoOKe M BbMMUCIIEHUA He

Al BbINIOJIHAKTCH .

using System;

namespace CalculatelnterestWithEmbeddedTest
{
public class Program
{
public static void Main(string[] args)
{
// OnpenejngeM MakCyMallbHO BO3MOXHOE 3HaueHue
// TNPOLEHTHOM CTaBKU
int maximumInterest = 50;

// TlpurJjameHue MOJb30BATENIO BBECTM BEJIMUMHY MCXOIOHOTO
// Bkyama

Console.Write ("Beemre cymMmy Briama:"):

string principalInput = Console.ReadLine();

decimal principal = Convert.ToDecimal (principalInput);

// ECyu MCXOomOHBIMA BKJIAQ OTpPULLATEJIEH. . .

if (principal < 0)
{
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}

//...reHepypyeM cooflueHne o6 OomibKe. . .
Console.WriteLine ("Bknan He MOXeT ObITb OTpULATEJLHEM");

else // Copa nomagaeM, Toneko ecym principal >= 0

{

}

// ...B NPOTMBHOM CJlyuae [POCUM BBECTM NPOLIEHTHYIO
// cTaBky

Console.Write ("BBemiTe MNPOLIEHTHYK CTaBKy:");

string interestInput = Console.ReadLine();

decimal interest = Convert.ToDecimal (interestInput);

// ECiv NpoLEeHTHas CTaBKa OTpMLATENbHA WJM CJMIKOM
// BeJmKa...
if (interest < 0 || interest > maximumInterest)
{
// ...TeHepupyeM cooflueHye o6 oumbke
Console.WriteLine ("llpoleHTHasa cTaBka He MoxeT "
"OLITb OTpMULATENBHON " +
"wim npeebmatrb "
+ maximumInterest) ;
interest = 0;

else // Ciooma M nonajaeM, TOMLKO €CJM BCe B IOpsiOxe
{

// W BenuuuHa BKJaOa, ¥ MPOLIEHTHas CTaBKa

// KOPPEKTHE — MOXHO MPUCTYNNUTb K BBEIUMCJIEHMIO

// BKJaga C HAUACJIEHHBMM MPOLIEHTaMU

decimal interestPaid;

interestPaid = principal * (interest / 100);

// BeuuciigeM ofluyin CymMmy
decimal total = principal + interestPaid;

// BHIBOIMM pEe3yJIbTAT
Console.WriteLine(); // skip a line
Console.WriteLine("Bkyang = "
+ principal);
Console.WriteLine ("llpoueHTsl = "
+ interest + "8%");
Console.WriteLine();
Console.WriteLine ("HaunclieHHHE MPOLIEHTHl =
+ interestPaid);
Console.WriteLine ("OBuwasa cymmda =
+ total);

}

// OxuIaeM nonTBEpPXIEHMS MOJIb3OBATEJS
Console.WriteLine("Haxmmre <Enter> nnsa "

"3aBepleHna NporpamMsl. . .") ;

Console.Read();

FNABA 5 YnpasneHue NOTOKOM BbINONHEHUR
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[lporpaMma HauMHaeT CO CYUTbIBAaHUS BBEAEHHOM MOJIb30BATENEM BEAUUHHbBI HC-
XoHoro Bknana. Ecau 3To 3HaueHue oTpuuaTeNbHO, OHa BLIBOAUT cO0OLEHHE 00
owubke u 3aBepluaeT paboty. Ecau xe BennunHa Bknaaa He oTpvuaTebHa, yrpas-
JeHHe NepexoauT Kk 610Ky else.

[lpoBepka BeAUUMHbBI MPOLEHTHOM CTaBKH B 3TOIM NpOrpaMMe HECKOJIbKO yCOBEp-
weHcTBoBaHa. [Iporpamma TpebyeT He TO/bKO, YTOObI BBEAEHHOE 3HaYeHHE ObLI0
He OTpUUATENbHbIM, HO ¥ YTOObl OHO ObINO MEHbLLE HEKOTOPOrOo MaKCHMMalbHOIO
3HaueHus. [IpumeHsiemast B nporpaMMe MHCTPYKUHMS if MCMOAb3YeT CleayoLui
COCTaBHOM TECT:

if (interest < 0 || interest > maximumInterest)

BbipaxxeHHe UCTHHHO, €C/ interest MeHblle 0 WK GonblIe 3HaYEHHUS maximum
Interest. OGpaTuUTe BHUMaHKUE HA TO, YTO 3HAYEHHE maximumInterest 0ObABAEHO
B Hayaje nporpamMbl, a HE HCECMKO 3aKOOUPOBAHO B BUIIE KOHCTAHTbI B UCXOJHOM
TekcTe ycsoBus. XKecTko 3akoaupoBaHHOE (MPOLUMTOE) 3HAYEHHE — 3TO 3HAYEHHE,
KOTOpOE yKa3blBa€TCsl HEMOCPEACTBEHHO B KOE€ BMECTO CO3JaHHUsi KOHCTAHThI A
€ro XpaHeHHsl.

Onpenenﬂme BaXXHbI€ KOHCTAHTbl B Hadali€ nporpamMmsbl ¢ UCIOJIb30Ba-
HHUEM OMNUCATEbHbBIX CUMBOJIbHBIX HMEH. ITO MO3BOJSET JErKO HAXOAUTh
Y U3MEHSATb KOHCTaHThl. ECK KOHCTaHTa BCTpPEYACTCA B BalLEM KOAC A€-
CsATb pa3 v €CJIH OHA UMEHOBaHHas, 111 €€ UBMEHEHHA JOCTaTO4YHO BHEC-
TH TOJIbKO OJHO U3MEHCHHE, a HE AC€CATD.

COBET

BBoa koppekTHOH BEAMUYMHbI BKNala U HEKOPPEKTHOM BENHUYHHbBI MPOLEHTHOM
CTaBKH MPUBOAMT K CJIELYHOLLEMY BbIBOJY MPOrpamMmbl:
Beemre cymMy Bkjanma: 1234
BBemMTe NpPOLEHTHYK CTaBky: =12.5

[I[pOLleHTHasA CTaBKa He MOXET ObTb OTPMLATEJIbHOM My npeBbmaTh 50.
Haxamre <Enter> misa 3aBeplieHMs [POTPAMMEL. . .

Tonbko npHu BBOAE KOPPEKTHBIX 3HAYE€HUN U BKNaaa, u ﬂpOLlCHTHOﬁ CTaBKH Mpo-
rpamMma npUucTymnuT K BbIHUCJICHHUAM H BbIBEACT MHTCpCC)’IOU.lMFI Bac pe3yJibTrart:

Beemure cymMmy BkJama: 1234
BBemMTe MpOLEHTHyK CTaBky: 12.5

1234
12.5%

Bruian
[IpOLIEHTEI

HaumcrenHsle npoueHTh = 154,250
Obmasa cymma = 1388.250
Haxamre <Enter> nOsa 3aBepllieHrs MNPOI'PaMMAL. . .
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KoHcTpyKkuma switch

if

{

}

3ayacTyto BOZHUKAaeT HEOOXOAMMOCTb CpaBHUBATb O/IHY MEPEMEHHYIO € pa3HbIMH
3HaueHusMU. [1ycTb, Hanpumep, nepemeHHas maritalStatus paBHa 0 asns 0603Ha-
YEHHUS XOJIOCTAKOB (HE3aMYXKHHUX), | — cEMEMHBIX, 2 — pa3BEeACHHbIX U 3 — BJOB
(BnoBuOB). Hy, 1 4, ecnn B aHKeTe CKazaHO, YTO 3TO HE Halle Aeso... J{as Toro yro-
Obl MO-pa3HOMY OTpearMpoBaTh Ha pa3/IMiHble 3HAUYEHUs! ITOH NepEMEHHOM, MOXHO
BOCMOJIb30BATHCS CEPUEH MHCTPYKUMH 1f:

(maritalStatus == 0)

// DeicTBuA IJS XOJIOCTAKOB

else

{

if (maritalStatus

{

== IT)

// DeNCcTBMA IONsa CeMEeMHBIX

// ...n Tak najee...

Kak BuauTe, nonyuyaercs BecbMa Heykitoxkas KOHCTpYKuLMs. [Tockonbky Takue
MPOBEPKH — HE PEAKOCTb B MPOrpaMMHUCTCKO# npakTuke, B C# nMeeTcs cneumnannb-
Hasl KOHCTPYKLMs AJisl BBIOOpa U3 MHOXECTBA B3aMMOMCKIIIOHAIOLLMX YCI0BHiA. OHa
Ha3bIBaeTcs switch M paboTaeT cieayromum obpa3om:

switch(maritalStatus)

{

case 0:
// Lemcreua
break;

case 1:
// Lencreus
break;

case 2:
// Dencreus
break;

case 3:
// DewcrBusa
break;

case 4:
// Lencteus
break;

default:

nJAa

nnAa

Jia

4JiAa

J1A

XOHOCTHKOB/HGB&MVXHMX

CEeMeMHRIX

pa3BeleHHbIX

BIOB (BOOBLOB)

HEN3BECTHOT'O CEMEMHOT'O COCTOSIHMSA

// LeicTBusa, korna NepeMeHHas NPUHMMAET 3HaueHne,
// orTnnuapmeecs OT BCEX [EePEeUMCIIeHHbIX BbIne (MO BCeN
// BMIMMOCTM, STO O3HAuaeT, 4YTO MPOM3OllIa Kakas-TO

// ommbka)
break;

MMABA S YnpaBneHne NOTOKOM BbiINONHEHUA
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CHauana BbIYUCIISIETCS BbIPAXKEHHE B KPYJbIX ckoOKax Mocie KJHoUYeBOro cjiosa
switch. B AaHHOM cayyae 3TO NpOCTO 3HAYEHUE NepEMEHHOM maritalStatus. 3a-
TEM BbIYUCJIEHHOE 3HAYEHHE CPABHUBAETCS CO 3HAYEHHAMH KaxX<Oro M3 OnepaTopos
case. Ecan Hy»)HO€ 3HaY€HHE HE HAMIEHO, yMpaBIEHUE NEPESAETCS ONepaTopam,
CNeAYIOLUMM 3a METKOM default. ApryMEHTOM ofepaTtopa switch MOXeT ObITb Tak-
K€ CTpOKa string:

string s = "Davis";
switch(s)
{
case "Mallory":
// HekoTopble neicTeus
break;
case "Wells":
// Hekoropre neicTeus
break;
case "Arturo":
// HekoTopele meicTBuA
break;
case "Brown":
// HekoToprie neicTBMA
break;
default:
// DeicTBuUA, eCiM Takom
// daMunmMu HeT B ChMUCKe

[lp¥ NnpUMEHEHHUH KOHCTPYKUMH switch AEHCTBYET psil OrpaHUYEHHUH.

» ApryMeHT UHCTPYKUUM switch () BOMKEH MMeTb Nepeuncanmblii Tun
WAn TN string. Henb3a ncnonb3oBaTb YMCNa C NNaBaloLwen TOUKON.

3ANOMHME

» 3HayeHusA case JOJIXKHbI UMETb TOT e TWM, YTO U apryMeHT MHCTPYKL K
switch.

» 3HauyeHuA case AOMKHbI 6bITb KOHCTAHTAaMM B TOM CMbICAIE, YTO WX 3Ha-
YEeHWA [OMKHbI BbITb U3BECTHBI BO Bpemsa Komnuaauuu. (MHCTpyKuua
Hanogobue case x HEKOPPEKTHA, ECN X HE ABNAETCA KOHCTAHTOM.)

» Kaxpaa KOHCTPYKUMA case AOMKHa 3aBepLllaTbCA onepatopom break
(nnKn Kakon-TO MHOM KOMaHAOW BbIxOAa, Hanpumep return). Onepatop
break nepenaert ynpasneHune 3a npegenbl KOHCTPYKUMn switch.

ﬂOﬂ)’CKaETCﬂ OTCYTCTBUE break Yy case B TOM Cilyyae, Korga HeCKoONbKo
case NPVBOAAT K OJHUM U TEM Xe AeNCTBUAM, T.e. OAHOMY 610Ky Koaa
COOTBETCTBYET HECKOMNbKO case, Kak B cneaylowem npumepe:

string s = "Davis";

switch(s)

{

case "Davis":
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case "Hvidsten":
// DencTBusa mnd s, paBHoro "Davis", Te xe,
// uro u mna paeBHoro "Hvidsten"
break;
case "Smith":
// ... meicTBua ojsa "Smith"
break;
default:
// LencTBud, ecim Takom GaMuIIMM HET B CIMUCKe
break;

}
3TOT NoAX0A NO3BONAET NPOrPamme BbINONHATb OAHN U Te X e AeNCT BUA
KaK AnA CTPOKK Davis, Tak U ANA CTPOoKn Hvidsten.

LUuknbi

KoHcTpykums if mo3BosiieT NporpamMMe BbIMOJHATBCS pa3iMYHbIMHK MYTAMH B
3aBUCMMOCTH OT pe3yJibTaTa BbIYMCJIEHHMs 3Ha4e€HUs THNa bool. OHa obecneunBa-
€T BO3MOXHOCTb CO3/1aBaTb MPOrpaMMbl, CYLLIECTBEHHO 60Jie€ MHTEPECHBIE, YEM TE,
KOTOpbIE MOryT ObITb HarMcaHbl 6€3 ee Ucnob30BaHus. Ele oqiHMM npumMeHeHnem
MaLIMHHOI KOMaH/1bl YCJIOBHOIO NEPEX0/a ABJSETCS BO3MOXHOCTb HOBMOPAIOu)e2o-
¢, UTEPaTUBHOIO BbIMOJHEHUs Os0Ka Koza.

PaccmoTpuM eule pa3 nporpamMmy CalculateInterest u3 pazaena “HMHcTpykums
if”” naHHoO# rnasbl. Takue NpocThbie BbIUUCIEHHUS YN0OHEE BbIMOIHATD C NOMOLLBLIO
KapMaHHOrO KaJlbKyJ11TOpa, YEM MUCATh 115 3TOr0 CMELMaNIbHYIO NporpaMMmy.

Ho uTto ecan HE0OX0AMMO BBIYMCAMTB MPOLEHTHI MO BKAALY A HECKOJbKMX
aet? Takas nporpamMMa OyaeT HaMHOro noJjieHee (KOHEYHO, NPOCTOH MaKpoc B
Microsoft Excel Bce paBHO ropaszno npotue, yem TpedyroLlascs BaM nporpamMma, Ho
HE CTOMT MeNounTbes). MTak, Hy>»KHO BbINOJHUTL HEKOTOPYIO MOCJ1E10BaTENbHOCTD
MHCTPYKLMI HECKOJIbKO pa3 noapsa. ITo U ecTb yuka (loop).

Uwvkn while

Haunbonee pyHaameHTanbHbli BUMA LIMKIA CO30AETCS C MOMOLLBIO KJIKOUYEBOrO
cjioBa while cnenyroumnmM obpasom:

while (YcnoBue)

{
// Kom, NOBTOPHO BBIIOJIHSEMBIM IO TeX MOp,
// mnoka YcyoBme He CTaHeT JIOXHBIM

[1pu nepBoM 0OpalleHUH K LMKIY BbIYUCISETCS YCIOBME B KPYrJbIX CKOOKax
nocJie KJKo4eBoro cyoBa while. ECin OHO MCTUHHO, BBIMOJIHAETCS CEAYIOLLMI 32
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HUM OJI0K ko2 — TeJio LKA, [To OKOHYaHWH BBIMOJHEHHS TeJa LKA nporpamMma
BHOBb BO3Bpalla€TCd K Ha4ajny UMK/Ia U BBIYUCIISAET YCJIOBUE B KPYIJbIX ckoOkax, W
BCE€ HauMHaeTcs cHayana. Eciu ke B Kakoii-To MOMEHT YCJIOBUE CTAHOBUTCS JIOXKHBIM,
TE€JIO UHKJIa HE BbIMOJHACTCA U YNpaBJICHHUE NEPEAACTCA KOAY, CJICAYIHOLLEMY 3a HUM.

Ecnu npu nepBom oOpallleHMH K LMKy YCJIOBHE JIOKHO, TEJIO LMKIa He
BbIMOJIHAETCS HU OHOTO pasa.

3ANOMHU!

[TporpaMMHCTBI 3a4acTy 0 KOCHOSI3bIYHBI U MOTYT HE COBCEM KOPPEKTHO
BbipaxkaTbcs. Hanpumep, roBops o LMK/€e while, OHM MOTYT CKa3aTh, YTO
TEJIO LIMKJIA BbIMOJHSETCS A0 TEX MOp, MOKa YCJIOBUE HE CTAHET JIOXKHBIM.
Ho Takoe onpeaeneHue He COBCEM KOPPEKTHO, TAK KAK MOXXHO PELLMTB,
YTO BbIMOJHEHHE LIMKJIA MPEPBETCS B TOT )K€ MOMEHT, KaK TOJIbKO YCJIO-
BHME CTAHET JIOXHbIM DTO He Tak. [I[porpamMmma He NpoBepsET MOCTOSIHHO
CrpaBelIMBOCTb YCJIOBHS; MPOBEPKA MPOM3BOAMTCS TOJILKO TOrAA, KOraa
yTMpaBJIEHHE MEPEAAETCS B HAYAJIO LIMKIA.

BHUMAHWE!

LinKn while MOXHO UCMOJB30BATh TS CO3AaHUS MpOrpaMMbl Calculatelnterest-
Table, siBAsAOLIECS BepcHer nporpamMmbl CalculateInterest ¢ MPUMEHEHUEM
uukna. OHa BbluMcsieT Tabnuiy BEJMYMH BKIaA0B MO roaam.

// CalculatelnterestTable

// BblUMCJIEHME BEeJIMUYMHE HAUMCJIEHHRIX NPOLEHTOB NJIS NaHHOTO
// BkJlama 3a ONpeneJsieHHHN Mepuon

using System;

namespace CalculatelnterestTable

{

using System;

public class Program
{
public static void Main(string[] args)
{
// OnpenesigieM MakCyMajbHO BO3MOXHOE 3HaueHue
// TPOLLEHTHOM CTaBKM
int maximumInterest = 50;

// TlpurJameHye MNOJIb30BATEN BBECTY BEJIMUMHY MCXOIHOTO
// BkJama

Console.Write ("BBemuTe cymmy BkJana:");

string principalInput = Console.ReadLine();

decimal principal = Convert.ToDecimal (principallnput);

// ECIM MCXONHBIA BKJIAA OTPULLATEJIBHEIA. . .

if (principal < 0)

{
//...DeHepupyeM coollieHne 06 oumoke. . .
Console.Writeline ("Bkjan He MoxeT OBITb OTpuLLATENBHEM") ;
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}

else

{

// ...B NPOTMBHOM CJly4dae MpPOCMM BBECTM MPOLIEHTHYIO
// craBky

Console.Write("BereouTe NpOLIEHTHYIO CTaBKy:");

string interestInput = Console.ReadLine();

decimal interest = Convert.ToDecimal (interestInput);

// Ecny NpouUeHTHas CTaBKa OTpuuaTesbHA WIM CJIMUIKOM
// Besuka...
if (interest < 0 || interest > maximumlnterest)
{
// ...rTeHepupyeMm cooblueHne o6 OumoKe
Console.WriteLine ("l[lpoueHTHass cTaBka He Moxer " +
"ObITh OTpMLATENBHON " +
"vm npeeblmaTe " +
maximumInterest);
interest = 0;
}
else
{
// VI BenMuyHa BKJaOa, M NPOLIEHTHAas CTaBKa
// KOPPEeKTHH — 3ampalmMBaeM Yy MOJIb30BaTess CPOK,
// 171 KOTOPOT'O CJIefyeT BHIYMCINTL BEJIMUMHLL BKJIAOOB
// C HauMCJIEHHEMM [POLIEHTaMU
Console.Write("Beenure xosmuecTBO JieT:");
string durationInput = Console.ReadLine();
int duration = Convert.ToInt32(durationInput);

// BBIBOO¥M BBEIEHHBIE BEJIMUMHEI
Console.WriteLine(); // [llponyck CTpOKM
Console.WriteLine ("Bknan = "

+ principal);
Console.WriteLine ("llpoueHTH = "

+ interest + "%");
Console.WriteLine ("Cpok ="

+ duration + " jet");
Console.WriteLine();

// IMKJ MO yKa3aHHOMY MOJIb30BATEJEeM KOJMUYECTBY JeT
int year = 1;
while (year <= duration)
{
// BbMMCIIEHME BKJIALA C HAUMCJIEHHBIMU MPOLEHTaMU
decimal interestPaid;
interestPaid = principal * (interest / 100);

// BbMMCJISEM HOBOE 3HAueHue BKJana
principal = principal + interestPaid;

// OKpyTJigeM BeJMuMHy IO LIeHTOB
principal = decimal.Round(principal, 2);

FMABA 5 YnpaBneHwe NOTOKOM BbiMO/IHEHNSA
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// BHBOIVM pe3yJbTaT
Console.WriteLine(year + "-" + principal);

// TlepexoM K cienyoleMy IOLYy
year = year + 1;
}
}
}
// OxugaeM NOOTBEPXIEHUS MOJb30BaTEJA
Console.WriteLine ("Haxmmre <Enter> mna " +
"3aBepleHna NporpamMMH. ..");

Console.Read () ;

BOTKaKBbHﬂﬂﬂMTBbBOﬂlﬂKHpaMMblCalculateIntereStTable

BeeouTe cymMmy Bkianma: 1234
BBemMTe MpOLIEHTHyI0 CTaBky: 12.5
BeemTe KoamuuecTBO JieT: 10

Bkuian 1234
MlpoueHTH = 12.5%
Cpok 10 ner

1-1388.25
2-1561.78
3-1757.00
4-1976.62
5-2223.70
6-2501.66
7-2814.37
8-3166.17
9-3561.94
10-4007.18
Haxamre <Enter> Ond 3aBeplieHMs MPOI'PAMMHI. . .

Kaxxnoe 3HaueHue npeacrasnser oOLLyI0 CyMMY BKJaja No HCTEYEHUH yKa3aH-
HOTO CpPOKa B MPEANON0KEHHH, YTO HAUUCIEHHBIE NPOLIEHTHI 100aBISIOTCS K OCHOB-
HoMmy Bknaay. Tak, cymma 1234 nonnapa npu craBke 12,5% 3a 9 net npespaiuaercs
B 3561,94 noanapa.

B GosbLuMHCTBE 3HAUEHHI 1)1 KOJMYECTBa KONeeK BblaeseTcs ape uud-
pbl. OnHako B HeKOTOpbIX Bepcusx C# 3aBeplLuaroLye HyJIM MOTYT HeE Bbl-

BOAMTLCA, U, HANMPUMEP, CyMMa 12. 70 MOXKET OKa3aTbCs BbIBEAEHHON KaK
Romposoc 12 7. DTO noseaeHne CH# MOKHO MCMpPaBUThb C MOMOLLbIO CreLHalbHbIX
dopmaTHpyroLLHX CUMBOJIOB, ONKChIBaEMbIX B riase 3, “Pabota co cTpo-
kamu” (C# Bepcuu 2.0 v 60J1ee NO3AHUX BBIBOAST 3aBEPLUAIOLLHUE HYJIH MO
YMOJIHaHHIO).
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[lporpamMma CalculateInterestTable HauUMHAEeT pabOTy CO CUUTbIBAHUS Be-
JUYUHBI BKAJa U MPOLEHTHON CTaBKH W MPOBEPKH UX KOPPEKTHOCTH. 3aTeM OHa
CUMTBIBAET KOJMYECTBO JIET, 1151 KOTOPbIX HaA0 MOACYMTATh BEJMYMHbBI BKIA10B, U
COXpaHSET UX B MEPEMEHHOMN duration.

[pexae ueM BOMTH B UMKI while, Mporpamma OOBbABASET MEPEMEHHYIO year,
MHUUMANU3UPOBAHHYIO 3HaYeHHEM 1. DTa nepemMeHHas OyaeT “TeKyluHUM roaom”, T.e.
ee 3HaueHue OyaeT yBeNUUMBATLCS C KaXc1biM BbIMOJTHEHHEM Tena uukia. Ecau Ho-
Mep rozia, XpaHsLLMiCs B MEPEMEHHON year, MEHbLLE OOLLEro KOIMYECTBA JIET, XpaHsi-
Lerocs B nepeMeHHon duration, BEIMYMHA BKIaaa Afs “3TOro roaa” BbIUMCASETCS
MCXOIs U3 MPOLIEHTHOM CTaBKK M BEJIMYMHBI BKIada B “npeabiayuiem roay”. Boi-
YHCJIEHHOE 3HAYEHHE MPOrpaMMa BbIBOAMT BMECTE CO 3HAYEHHUEM “‘TEKyLLEro roaa”.

HMHcTpykumsa decimal.Round () OKpPYMIS€T BbIYUCIEHHOE 3HAYEHHUE 110
LEHTOB.

TEXHWUYECKUE
NoAPOBHOCTU

Kntoueast yacTe mporpaMmbl HAXOAKUTCS B MOCJAEAHENR CTpoke Tena uuiia. Beipa-
XKEHHUE year = year + 1; YBEIUYUBACT NEPEMEHHYIO year Ha 1. [Tocne YBECJIHYEHHUSA
3HA4Y€HHUd roaa yrnpapJICHUE NEpEAACTCsd B Havyallo LUHKIa, A€ BEJIMYHHA, XpaHsilla-
jCs B year, CpaBHUBAE€TCs C 3aMpoOLU€HHBIM KOJIHYECTBOM JIET. B naHHoM npumepe
9TOT CPOK — 10 neT, Tak 4TO, KOrAa 3HAYEHHUE ﬂepeMeHHOFI year CTaHET paBHbIM 11,
T.e. npeBbicUT |0, mporpamMMa nepeaacT ynpaiaeHHE NEPBOA CTPOKE MOCe UMKa
while, M paboTa LUMKIa MPEKPATHTCS.

[lepemeHHas-cueTyHK year B nporpamMMme CalculateInterestTable AOJKHA
ObITh 0ObsIBNEHA M MHMLMANU3UPOBAaHA 10 LMKJIA while, B KOTOPOM OHA MCMOJIb3Y-
€TCA. KpOMe TOro, nEpEMEHHas year 10/DKHA YBEJIHYHUBATLCA (06I>NHO B MOCJIEAHEN
MHCTPYKUUHM Tena uukaa). Kak nokasaHo B npuMepe, Bbl AOKHBI 3apaHee no3abo-
TUTbCS O TOM, Kak1e NepeMeHHbIe BaM NMOoHan00sTcs B uukie. [locne Toro kak Bbl
HamnuvLiueTe napy ThiCAY UMKJIOB while, BCE 3TO 6y}1€T A€aTbCsa aBTOMAaTHYECKH.

[lpy HanucaHuM uMKAa while He 3a0biBailiTe yBenWMUHMBaTL 3HaYEHHE
cueTuuka. BarnsHuTe Ha npyUBeNEHHDIIA MPUMEP UCXOAHOMO TEKCTa:

int nYear = 1;
while (nYear < 10)

{

BHUMAHMUE!

// ... Kakom-To koi .

}

B 3Tom npumepe nepemeHHas nYear He yBenuuuBaeTcs. be3 yBenuueHus nepe-
MEHHas nYear BCEraa COAEPXKHMT 3HauUeHHe 1, Tak YTo UMk pabotaeTt BeuHo. Takas
CUTyauus Ha3blBaeTcs 3ayuriusanuem (OECKOHEUHbIM LMKIOM, infinite loop). Eaun-
CTBEHHbIN CMOCOO NPeKpaTHTh 3aLIMKIMBaHHUE — aBaAPUHHO 3aBEPLUUTH MPOrpaMMy
M3BHE.
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Y6enutech B TOM, UTO YCJIOBHE MPEKPALLEHHs paboThl LMK MOXET ObITh
A0CTUrHYTO. OOBIYHO 3TO O3HAYaeT KOPPEKTHOE YBENHUEHHE 3HAYEHUS
cyeTyMKa uMKIa. B npoTMBHOM cilyyae Bbl MONYyUYHUTE 3aLIMKJIMBAHUE MPO-
rpammbl, HEAOBOJbHbBIX MOJb30BaTENEH, NaJEHHE NMPOJAX U MHOIO Npo-
YUX HEMPHUATHOCTEM. ..

3ANOMHW!

Uukndo. . .while

Pa3HOBMAHOCTBIO LIMKNA while MOXHO cUMTaTh UMK do. . .while. [Ipu ero uc-
MOJIb30BaHHH YCJOBHE HE MPOBEPSAETCS, MOKa He OyaeT JOCTUrHYT KOHey LMKa:
int year = 1;
do
{

// ... Hekoropble BBUMCIIEHMSA
year = year + 1;
} while (year < duration);
B npoTHBONOAOXKHOCTb LUMKIY while TeNO UMKia do. . .while Bceraa BbIMOJIHA-
€TCs M0 KpaHel Mepe OAMH pa3, HE3aBUCUMO OT 3HaYEHHs NMEPEMEHHON duration.

Onepartopbi break n continue

Jlns ynpaBieHHUs UMKJIOM MMEIOTCS [Ba CrieuualbHbIX ornepatopa — break U
continue. Onepatop break BbI3bIBa€T MpEKpaLLEHHUE BbIMOJHEHHUS LMKIA U Nepe-
Jauy yrnpaBj€eHHs MEPBOMY BbIPAXXEHHIO HEMOCPEACTBEHHO 3a LUHKI0M. Komanaa
continue nepeaaeT ynpasBieHHE B HAYan0 UMKIA, K MPOBEPKE €ro yCA0BHS.

[Tpeanonoxum, Bbl XOTUTE MPEKPATHUTD BbIMOJTHEHHE pacCMaTpUBaBLLIEHCS paHee
nporpaMMbl, Kak TOJIbKO CyMMa BKJ1aJla MPEBbICUT HauajbHYIO B HEKOTOPOE 3apaHee
3aJlaHHOE YKCJIO pa3, HE3aBUCHUMO OT TOro, KaKOW CPOK MpOLLEN A0 3TOF0 MOMEHTA.
DTO MOXHO JIErKO clienaTh, 100aBMB B TENO LMKIA CAEAYIOLIHUE CTPOKH:

// UMKJI o onpenesieHHOMY KOJMYEeCTBY JIeT
int year = 1;

while (year <= duration)

{
// BbUMCIIEHMe BKJaZa C HaUMCJIEHHBIMM MPOLIEHTaMU
decimal interestPaid;
interestPaid = principal * (interest / 100);

// BbMUMCJIAEM HOBOE 3HAueHue BKJAna
principal = principal + interestPaid;

// OKpyTJiieM BeJuuyHy IO LLEHTOB
principal = decimal.Round(principal, 2);

// BeIBOIMM pe3yJbTaT
Console.WriteLine(year + "-" + principal);
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// TlepexomM K clenyomeMy Iomy
year = year + 1;

// BeicHsieM, ODOCTVMIYDMA JO4 Mkl [TIOCTRBJIGHHOM UeM
if (principal > (maxPower * originalPrincipal))
{

break;

}

OnepaTop break He OyA€T BbIMOMHATLCS 10 TEX NOP, NOKa yCJIOBHE Oneparopa
if HE CTaHET UCTMHHBIM, T.€. NOKa BbIUMCIEHHAs BEJAMUMHA BK/Iaaa HE NPEBBICHT HC-
XOHYIO B maxPower pa3. OnepaTop break nepeaact ynpasieH1e 3a Npeaebl LMKIa
while (year<=duration), U BbINMOJHEHHE MPOrpaMMbl NPOAOIDKHTCS C BbIPAXKEHHS,
C/ie1yIoLLero HENOCPeACTBEHHO 3@ 3THM LIMKJIOM.

Llukn 6e3 cueTumka

[1porpamma CalculatelInterestTable AOCTATOYHO UHTEJIEKTYasIbHA [JIS1 TOTO,
4yToObl 3aBEpLUMTL paboTy, €CiiM MoJib30BaTe b BBEJI HEBEPHOE 3HAUEHHE BKJaaa UIH
NpoLEHTHOIN cTaBkW. OIHAKO TPYAHO HAa3BaTb APY>KECTBEHHOM nMporpammy, cpasy
e MpekpaLuaoLLyo padboTy, He aaBasi N0Jb30BaTeNO HU OJHOTO LIaHca Ha UCNpaB-
JeHHe OLIMOKH.

KomOuHauus while U break No3BosisSeT cAenaTh NporpaMmy HemHoro 6onee rub-
KOM, YTO MO>KHO YBHAETb HA MPUMEPE UCXOLHOr0O TEKCTA Mporpammel Calculate-
InterestTableMoreForgiving:

// CalculatelnterestTableMoreForgiving
// BbMMCJIEHME BeJIMUMHBl HAuUMCJIEHHBIX MPOLEHTOB IJI O3HHOTO
// BKJlama 3a onpemnesieHHHM nepuon. IlporpamMda MO3BOJSIAET
// moyb30BATENI0 UCMPABUTh OmMOKY BBONA BeJIMUMHBEL BKJIANA M
// TPOLEHTHOM CTaBKU
using System;
namespace CalculateInterestTableMoreForgiving
{
using System;

public class Program
{
public static void Main(string[] args)
{
// OnpeliesiieM MaKCHMMAaJlbHO BO3MOXHOE 3HaueHMe
// TPOLIEHTHOM CTaBKM
int maximumInterest = 50;

// TlpurnaweHue MOJIb30BATENO BBECTY BEIMUMHY UCKOLHOTO
// Bknama; MOBTOPSAEM 3TO MpPUIVIAlleHWe NO Tex [op, MOKa
// He OyIeT MOJy4eHO KOPPEKTHOe 3HaueHue

decimal principal;
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while(true)

{
Console.Write("Beeoure cymMmy BkJama:");
string principalInput = Console.ReadLine();
principal = Convert.ToDecimal (principallnput);

// BbIXOO M3 UMKJIA, €CJM BBEIEHHOe 3HauyeHue KOPPEeKTHO

if (principal >= 0)
{
break;

}

// TeHepupyeMm cooblleHre O HEeBEepHOM BBOIE
Console.WriteLine ("Bknan He MOXeT ObTb " +

"orpuuaresbHeM" ) ;
Console.WriteLine ("lloBTopute BBOO");
Console.Writeline();

}

// Temepb BBOOMM BEJMUMHY MPOLIEHTHOM CTaBKM

decimal interest;

while (true)

{
Console.Write ("BpeouTe MPOLIEHTHYK CTaBKy:");
string interestInput = Console.ReadLine();
interest = Convert.ToDecimal (interestInput);

// ECiM NpOLEHTHas CTaBKa OTPMULATEJIbHA WM CJIMIIKOM
// BeJuKa...
if (interest >= 0 && interest <= maximumInterest)
{

break;

}

// ...reHepupyeM coobmeHye 06 ownbke
Console.WriteLine ("llpoueHTHass CTaBka He MoxeT " +
"ObITb OTpMUATEJIbHOM " +
"M npeBbwiaTh "+
maximumInterest);
Console.WriteLine("lloBTopute BBOL");
Console.WritelLine();

1

i

// VI BenuumHa BKJIama, Y MPOLEHTHAs CTaBKa

// KOPPEeKTHb — 3arpamyBaeM Yy MOJb30BaTeNsd CPOK,

// L7 KOTOPOT'O CJIedyeT BHUYMCJIMTL BEJIMUMHBEI BKJIAIOB
// C HAUYUCJIEHHBIMM MPOLEHTaMA
Console.Write("Beeoure kommuecTBo JieT:");

string durationInput = Console.ReadLine();

int duration = Convert.ToInt32 (durationInput);

// BHBOIOVM BBEIEHHBIE BEJIMUMHEL
Console.WriteLine(); // IlpomycCk CTpOku

Console.WriteLine ("Bknan = + principal);
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Console.WriteLine ("MpoueHTe = " +
interest + "%");
Console.WriteLine ("Cpok =" + duration +
" years");

Console.WriteLine();

// UMKJI MO yKa3aHHOMY MOJIb30BATEJIEM KOJIMUECTBY JIeT
int year = 1;
while (year <= duration)
{
// BbluMCJlIeHMEe BKJIala C HAUMCJIEHHBMM MPOLIEeHTaM/
decimal interestPaid;
interestPaid = principal * (interest / 100);

// BBIUMCJISEM HOBOE 3HaueHue BKJana
principal = principal + interestPaid;

// OKpyTJigeM BeJMuyHy OO KOMeek
principal = decimal.Round(principal, 2);

// BbBOmVM pe3yJibTaT
Console.WriteLine(year + "-" + principal);

// Tlepexomm K clledyolleMy Iony
year = year + 1;

}

// OxmmaeM MOOTBEPXKIEHMS MOJb30BaTess
Console.WriteLine ("Haxmmre <Enter> mna " +

"3aBepleHnsa NporpamMel. ..") ;
Console.Read();

ﬂaHHaﬂ nporpaMMa BO MHOI'OM MOXO0’Ka Ha Npe€abiay e NpuMeEpLI, 3a UCKatoYe-

HMEM MCXOJHOro TEKCTa MoJIb30BaTENbCKOrO BBOAA. 31€Ch OnepaTop if, BbIsBsAB-
LIMI HEBEPHbBIM BBOJ M0JIb30BATEJISl, 3aMEHEH LIMKJIOM while:

decimal principal;
while (true)

{

Console.Write ("Bpemre cyMMmy BkJama:");
string principalInput = Console.ReadLine();
principal = Convert.ToDecimal (principallInput);

// BBIXOL W3 UMKJA, €CJY BBEIEHHOE 3HaueHMe KOPPEKTHO
if (principal >= 0)

break;
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// TeHepupyeM cooflleHne O HEeBEepHOM BBOIE
Console.WriteLine("Bkyan He MoxeT OblTb OTpuLATESbHEM");
Console.WriteLine ("lloBTopuTe BBOLO") ;
Console.WriteLine();

B npeacraBneHHOM ¢parmMeHTe Koaa MoJb30BaTENbCKUIA BBOA BbIMOJIHAETCS B
uukne. Ecny BBeneHHOE 3HAY€HUE KOPPEKTHO, MpOrpaMma BbIXOAMT M3 LMKIA U
npoaoJsnkaeT BblnosHeHHe. OaHako ec/v BO BBEAEHHOM 3HAYEHUHU UMEETCs OLUMO-
Ka, MoJIb30BaTe/b NMoJyyaeT cooOLIEHHE O HEH, U yNpaBieHHe NnepeaaeTcs B HaYano
LMKNIA.

ﬂporpamma BbIMOJIHACT LIKWKJI, MOKa MOJIb30BaTE/Ib HE BBEACT KOPPEKTHLIC
JaHHbIC (TaK YTO B HAUXYyALIEM CJiydae€ 110Jib30BaATEJ/Ib MOXKET MOCTOAHHO
BBOAWTb HEBECPHbLIC AAHHLIC, MOKa HE YMPET OT CTapOCTM).

s
3ANOMHM!

O6patuTe Taroke BHUMaHHUE Ha 0OpaLleHHe YCI0BHS, MOCKOJIbKY Tenepb npobie-
Ma He B TOM, YTOObI BbIBECTH co0OLIEeHHE 00 OLIMOKE NMPHU HEKOPPEKTHOM BBOAE,
a B TOM, YTOObI 3aBEPLUINTDb LMK MpH KoppekTHOM. [TpoBepka ycioBus

principal < 0 || principal > maximumInterest

npeBpaTuiaach B MpoBEPKY

interest >= 0 && interest <= maximumInterest

[ToHsITHO, YTO ycnoBHe interest>=0 MPOTHBOMOJOXHO YCIOBUIO interest<0.
MeHee oueBuaHa 3ameHa onepatopa MJIM (| |) onepatopom U (s&). Teneps one-
patop if raacuT: “BbIATH M3 LMKIIA, ECIM MPOLIEHTHAs CTaBKa He MeHbLue Hyas K
He 60Jible MAaKCMMAJIbHOrO 3HaueHHs (ApYrMMH CI0BaMH, HMEET KOPPEKTHYIO Be-
anuunHy)”. OOpaTuTe Takke BHUMAHHUE, YTO NMEpeMEHHas principal AOMKHA ObITb
oObsiB/IEHA 3a Npe/eiaMH LIMK/Ia B COOTBETCTBHH C MPaBUIaMH BUAUMOCTH, KOTOpbIE
OOBACHSAIOTCS B CJEAYIOLLUEM pa3aele.

DTO MOXKET 3By4aTb KaK TaBTOJIOrUsl, HO BbIYUCIEHHUE BbIPAXEHHUSA true
JaeT 3HavyeHue true. Takum obpa3om, while (true) MpeacTaBiseT co-
601 6ecKkOHEUHBIH LMK, U OT 3aLMKIMBaHHs CMAcaeT TOJIbKO HajlMune
orneparopa break B Teje UMKIa. Mcnonb3ys umkn while (true), HUKOrAa
He 3a0bIBaiiTe 00 oneparope break, KOTOPbIA N0KEH MpepBaTh paboTy
LIMKSIA MO AOCTHKEHHWH 3a]aHHOTO YCIIOBHSL.

BHUMAHMUE!

Bor kak BbIrnsiauT oOpasew BbiBOAA NpOrpaMMmbi:

BeemTe cyMMy BkJama: -1000
BkJjlan He MOXeT OBITb OTpPMULIATEJIbHEM
[lToBTOPUTE BBOX
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Beenure cymMy BkJiama: 1000

BBenyuTe MPOLIEHTHYIO CTaBKy: =10

[IpOLIEHTHas CTaBKa He MOXeT ObTb OTpMUATEeJIbHOM WMJM npeBbmraTh 50
[loBTOPUTE BBOI

BBenuTe NpOLEHTHYH CTaBky: 10
BBennre komuecTBO JeT: 5

BxJlan = 1000
MlpoueHTH = 10%
Cpok = 5 Jer

1-1100.0
2-1210.00
3-1331.00
4-1464.10
5-1610.51
HaxmTe <Enter> nnsa 3aBepueHMA MPOTPAMMHL. . .

[porpamMma oTka3sbiBaeTCs NPUHUMATL OTPHULIATENIbHBIE 3HAUEHHUS BKJaa U Npo-
LIEHTOB, NO3BOJIsS M0J1b30BATENO UCMPABUTL OLIMOKY BBOAA.

Bcerna noscHsiiTe nosb3oBareno, B 4eM UMEHHO OH HE Npae, Npexae
Yem NpeJoCTaBUTh EMY BO3MOXXHOCTb UCMPaBUTh JOMYLLEHHYO OLLIHOKY.
[Mpu owmnbkax, cBsizaHHbIX ¢ popmMaTUpOBaHHEM, HEMIOXOH Haeei Oyaer
JEMOHCTpaLUs NpuMepa KoppekTHoro Beojaa. M Oyabre oueHb BEXHBbI
B CBOMX COOOLIEHUAX!

BHUMAHUE!

Mpasuna o6bnacTtn BugMMOCTH

[lepemenHas, oObsBAEHHAs B Tejie LUKJA, OnpedeiieHa mo.ibko 6Hympu 3TOro
uukna. PaccMoTpum caeaytowuii pparMeHT UCXOAHOrO TEeKCTa:

int days = 1;
while(days < duration)

{

int average = value / days;
// ... Hexoropas MOCJIeNOBATEJBLHOCTb ONEPATOPOB
days = days + 1;

[lepemeHHas average He onpeaeseHa BHe LUMKAa while. ToMy ecTb Le-

Ablii P NPUYKH, HO PACCMOTPUM OJIHY M3 HUX. [1pK nepBoM BbIMOJIHE-
HHUHM LMKJa NporpaMma BCTpeyaeT oObsBEHHE int average. [Ipu BTOopom
o) BBIMOJIHEHUH LIMKNA TO Xe 0ObsSBJEHHE BCTpEYaeTcs elle pas, Tak uTo,
ecau Obl He ObI0 NpaBuaa 001acTH BUAMMOCTH NEPEMEHHOM, 3TO NpUBe-
N0 66l Kk olKMOKe, Tak Kak nepemeHHas Obina bl yxe onpeaeneHa. Mox-
HO NpUBECTH U Apyrue, Oonee yoeauTeIbHbIe MPUUYHUHBI CYLIECTBOBAHUS
npasuia 06,1acTH BUAUMOCTH, HO MOKA J0KHO XBaTUTb U MPHUBEJEHHOrO
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aprymeHTa. JlocTaTO4HO cka3aTtb, YTO MEepeMEHHasi average Mpekpalaer
CBOE CYLLIECTBOBaHHE MPH JOCTHXEHHH MPOrpamMMoii 3akpbiBatoLLei Gpu-
rypHoi ckoOKH 1 BHOBb CO31a€TCsl MPH Ka)10M BbIMOJHEHHH TeNa LK.

OnbITHBIE MPOrpaMMHUCTbI FOBOPSAT, UTO 00AACMb BUOUMOCMU TIEPEMEH-
HOM average OrpaHHyeHa LMKJIOM while.

COBET

LUwukn for

HecMoTpst Ha cBOKO MPOCTOTY LIMKA while BCE e SBASETCS BTOPbIM MO pacnpo-
CTPaHEHHOCTH LIMKAOM B nporpammax Ha C#. [lanbMy nepBeHCTBa MPOYHO yAEpHKH-
BaeT UMK for, UMEIOLLMH ClIeLyIOLLYIO CTPYKTYpY:

for (Bepaxeunel; Ycnoeme; Bepaxenmel)

{
// ... TeJIO UMKJA ...

}

[lo nocTvxeHumn umkna for nporpamMma cHauyana BblMOJHSET Bapaxeryel. 3aTeM
OHa BBIMHUCACT YciioBue W, €CJIH OHO HCTHHHO, BBITIOJIHACT TENO LHKNA, KOTOpOe
3aKJ0ueHo B puUrypHble ckoOkH U caeayer cpasy 3a onepatopoM for. [1o goctmxke-
HHUM 3aKpbIBAIOLLEN CKOOKH yNpaBieHHE NEPEXOAUT Brpaxkerrmo2, NOCIIE YEro BHOBb
BbIYUCIIAETCA YCroBue, U LMK MoBTOpseTcs. @akTHYECKH ONpeaeneHre umkna for
MOHO MepenucaTh Kak cleayouui LMK while:

Brpaxenmel;

while (YcnoBne)

{
// ... TeJylo Uukaa ...
BrpaxeHne?2;

Mpumep

Bo3mMoxHo, Bbl Nyulue pa3beperech, kak paboTaeT uuka for, B3rasHyB Ha KOH-
KPETHbINA NpUMEp:

// HRexoropoe BblpaxeHue Ha CH
a=1;
// Uykan
for(int year = 1; year < duration; year = year + 1)
{
// ... Teno uukia ...
}
// 3mecb nporpamMma NpOmOJIXaeTCs
a=2;
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anIIHOJ]O)KI/lM, nporpamma BbIMNOJIHKH]IA NPpUCBAHBaAaHHUE a=1;.Ilocne 3TOro oHa
00BSABNSET NEPEMEHHYIO year U MHULIMANU3UPYET €€ 3HaueHueM 1. [lanee npo-
rpamMmma CpaBHMUBACT 3HAYCHHE year CO 3HAYEHHEM duration. Ecnu year MECHb-
e duration, BBIMOJIHAETCA TEJIO LMKIA B q)Ml‘yprIX ckobkax. [1o AJOCTHXCHHH
3aKpbiBatollel CkoOkM MporpaMMa BO3BPALLAETCS K Hayany LUMKIA U BbIMOJHAET
MHCTPYKLHIO year=year+1, Mepel TEM KaK BHOBb MEPENHTH K MPOBEPKE YCIIOBHS
year<duration.

[lepemeHHas year He onpeaesneHa BHe 061acT BUAMMOCTH UMk for,
KOTOpasi BKJIKOYAET KaK TEJIO LIMKAA, TAK M €r0 3aroJloBOK.

BHUMAHUE!

3ayem HyXXHbl pasHbie LUKAbI

3ayeM B C# HyX€H LUMKN for, €C/IM B HEM YX€ €CTb TaKOH LMK, Kak while?
Haunbonee npocToit U HanpalKUBaKOLLMIACA OTBET — OH HE HY>KEH, TaK KaK LMK for
HE MOXET CI€NaTh HUYErO TAKOro, YEro HeNb3s Obl0 Obl MOBTOPHTH C MOMOLUBIO
uMKia while.

OpnHako pa3aebl LMKAa for MOBLILAKT YA0OOUNTAEMOCTb HCXOAHBIX TEKCTOB,
YETKO YKa3blBasi TPU YaCTH, UMEIOLLIMECS B KAXKAOM LIMKJIE: HACTPOMKY, YCJIOBUE Bbl-
X0/a M YBEJIMYEHHE 3HAYEHHS CUETUHMKA. TaKkoi LMK NPOLUE HE TOJILKO ANl YTEHHS
M MOHMMAaHHS, HO U /1 NPOBEPKH €r0 KOPPEKTHOCTH (BCMIOMHHUTE, YTO OCHOBHAs
owurOKa npu paboTe ¢ UMKIOM while — 3a0bITOE YBENMUYEHHE 3HAUEHHS CUETUHKA
MM HEKOPPEKTHbIA KpUTEPHH 3aBeplueHUs uukna). He 3ps umkn for (v ero “poan-
CTBEHHHK~ — LMKJ foreach) BCTPEUYAETCs B MPOrpaMmax Ha MopsaAoK yaule ApYrux
pa3HOBMAHOCTEMN LIUKIIOB.

Tak y» cnoXHn0Ch, YTO B OCHOBHOM B MEPBOM YaCcTH LMKIa for BbINO-
HAETCS MHULMaNM3aUus MepeMeHHON-CYeTUHKa, a B MoCeAHeH — ee

yBennueHue. Ho 3to He 6onee ueM Tpaguuuns — C# He TpeOyeT 3Toro ot
MORPOBHOCTH nporpaMMHUcTa. B naHHbIX ABYX 4acTAX UMKAa for MOXHO BbIMOJHATD
Kakue YroaHo AeHCTBHS, XOTS, KOHEUHO XK€, A1 0TXO0AA OT TPaaULMOH-
HOM CX€Mbl, HY>CHbI CEpbE3HbIE€ OCHOBaHMHSI.

B uukne for ocoGEHHO 4acTO MCMOJB3YETCS ONEepaTop HHKpEMEHTa (KOTOpbIi
BMECTE C APYrMMH onepatopamu Obln onucaH B rase 4, “Onepatopbi”). OObIYHO
NpPUBEACHHBINA paHee UMK for 3aMMCbIBaeTCs Kak

for(int year = 1; year < duration; year++)
{
// ... TeJo uMkaa

}
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[louTtu Bceraa B uukiae for npumMeHsercs noctdpukcHas Gopma oneparo-
pa MHKpPEMEHTa, XOTs B J@HHOM cilydae ¢yHKLUHOHaNbHO OHa MAEHTHYHA
npeduKCHOM.!

COBET

VY uMkna for UMeeTcs OAHO MPaBUIO, KOTOPOE 5| HE B COCTOSIHUM MOSICHUTL: €CJU
YCNOBHE B LIMKJIE OTCYTCTBYET, CYUTAETCS, YTO OHO paBHO true.’ TakuM oOpazom,
for (; ;) — TaKoM e O€CKOHEUHbIN LUK, KaK U while (true).

Bno<eHHble LnKnbl

BHyTpCHHMﬁ LUHK]T MOXET HAXOAWUTLCA B TENE APYroro, BHELHEro LMKJia:

for (... HekoTOpoe ycloOBME ...)

{

for(... HekoTopoe Opyroe yCJoOBME ...)

{

// ... HEKOTOpkE NEeNCTBMA

}

BHyTpeHHHI LMKA BbIMONHAETCS MOJHOCTLIO MPH KAXAOM BbINOJHEHUH Tena
BHELLHero uukna. [lepeMeHHas-cueTUHK LMKIA (Takas, KaK year), UCNONb3yemMas
BO BHYTPEHHEM LIMKJE, ABASETCA HeomnpelaeNeHHOH BHe 004acTH BUAMMOCTH
BHYTPEHHETO LiHKa.

Lukn, coaepxauluidcss BHyTpH ApYroro LMKIA, Ha3blBAETCS 610HCeHHbIM
(nested). BnoxeHHble LMKAbI HE MOTYT “nepecekartscs’, T.e. NPUBEAEH-
HbIM Janee UCXOAHbIN TEKCT HEKOPPEKTEH:

3ANOMHUt

do // Hauano umkya do..while
{

for( ... ) // Hauano umxna for

{

} while( ... ) // Komeu umkjya do..while

} // Komeu uukna for

' K cuacTbto, coBpeMeHHble KOMMUATOPbI JOCTATOYHO HHTEIUIEKTYanbHbI, YTOObI NOHATD,
YTO B JAHHOM CJiyuae BO3BpALLAEMOe 3HAYEHHE HE UTPAeT HUKAKOH POJIH, U HE BbIMOJHATD
JIONOJIHUTENIbHOM paboThbl MO COXPAHEHUIO HAYANLHOTO 3HAYEHUs NEPEeMEHHON NPU UCNOb-
30BaH1U nocThUKcHoW GopMbl oneparopa. — [Ipumey. peo.

2310 NpaBuJIo JIEFKO MOACHUTL TEM, UTO, €CJIH Obl OTCYTCTBHUE yCJIOBUA BOCTIPHHUMAOCH
Kak false, B TAKOM LMKJIE BbINOAHANACH Obl MCKIIHOUYMTEILHO NepBas YacTb 3arojioBKa, HO
HE NOCJIEAHAA U HE TENO UMKNA. — [Ipumeu. peo.
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Oneparop break BHYTPH BJOXKEHHOrO LIMK/IA NPEKPALIAET BbIMOJHEHHE
TOJIbKO 3TOrO BJOXKEHHOro LMKAa. B npuBeneHHOM nanee pparmeHTe Kc-
XOJIHOTO TEKCTa oneparop break 3aBepiiaet pabory uukna b u Bo3spa-
LaeT ynpasieH1e UMKy A:

3ANOMHU!

// Umka for A
for (... HekoTopoe ycJoBME ...)

{
// Uukn for B
for(... HekoTOpOe Ipyroe ycJoBME ...)

{
// ... HEKOTOpHE NEeNCTBUS ...
if (McTuHHOEe ycJioBue)

{

break; // BhXom M3 UMKJa B, HO He M3 UMKJIa A

}
}

B C# Het komaHabl break, koTopas obecneynBana 6bl 0JHOBPEMEHHbIH BbIXOJ
13 000MX LMKIOB. Bbl J0MKHBI HCMOb30BaTh ABa ONepaTopa break, N0 OAHOMY 115
Ka)x10ro uuKa.

DTO He HaCTOAbKO Y 00/bLIOE OrpaHHUUYEHHE, KAK MOXET MOKa3aThCs.
Ha npakTHke 3a4acTyto CI0XKHYIO JJOrMKY, COIEPHKALLYIOCS BHYTPH Ta-
KHX BJIOXXEHHbIX LMKJOB, NyYlle WHKAncyaupoBaTh B BUAE GYHKLHIA.

romosoaw BBIMOJHEHHE oneparopa return B J10O0M MecTe obecrney MBaeT BbIXO/

13 QYHKUMH, T.e. U3 BCEX LUKNOB, Kakoi Obl HY Oblna rnyOuHa BIOXEH-
HocTH. DYHKUMU M onepaTtop return OyayT paccMaTpUBaThCs B rase 7,
“PaboTa ¢ KoaneKkuusamMu”.

Oneparop goto

YnpasneHue MoxeT ObITb NepeaaHo B APYrylo TOYKY MPW MOMOLLHU onepatopa
0e3ycI0BHOrO nepexoaa goto. 3a 3TUM ONepaTopoOM MOXKET CJIE0BATh:

) MeTKa;
» case B KOHCTPYKUuU switch;

» KnoyeBoe cnoBo default, o6o3Havawowee 610K default B KOHCTPYK-
umm switch.

JlBa nocneaHUX ciyvas npeaHa3HauyeHbl 115 nepexoaa oT oAHoro 610kKa case K
ApYroMy B KOHCTPYKUMH switch. BoT npumep npuMeHeHHs onepaTtopa goto:
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// Ecin yCJOBME UCTUHHO. . .

if (a > b)

{
// YnpaBJlieHye onepaTopoM goto nepenaeTcsa Komy,
// pacrnosloxeHHOMY 3a MeTkoM exitLabel
goto exitLabel;

}

// HEeKOTOpHI NPOTPAMMHEIN KO
exitlabel:
// YnpaBlieHne nepemnaeTcs B 3TY TOUKY

Oneparop goto KpaiHe HenonyaspeH No Tok *e NpUYUHE, N0 KOTOPOH OH sB-
JIS€TCS O4EHb MOLUHBIM CPEACTBOM: B CHJIY €r0 NOJIHOW HECTPYKTYPHUPOBAHHOCTH.
OTcnexurBaHHE NEPEXOA0B B HETPUBHAJIbHBIX CHTYALIUSIX, MPEBbILLIAIOLIMX HECKOJIb-
KO CTPOK KoAa, — KpaiHe HeOnaroaapHas 3aja4a. DTO MMEHHO TOT cliyyai, Koraa
roBopsT 0 “consix” B nporpamMe.

Bokpyr npumeHeHHs goto BeayTCs NOYTH “peanrvo3mbie BoiHbI”. Jloxo-
AUT 10 KpuTHKK C# NpocTo 3a TO, YTO B HEM €CTb 3TOT onepaTtop. Ho Ha
CaMOM JeJie B HEM HET HMYEro YXacHOro WiM AeMoHuuyeckoro. Jlpyroe
JEJI0 YTO €ro NpUMEHEHUs ClieayeT u3beraTh, €CJIM B 3TOM HET KpahHeit
He0OX0AUMOCTH. 51 Obl PEKOMEHAOBA UCNOJB30BATh gOto TOJIBKO U3peo-
Ka 0Jis CBSA3M IBYX case B KOHCTPYKLUHH switch:

COBET

switch(n) // BecbMa HamoyMaHHHM NpPUMEP, UTO U T'OBOPUTh
{
case 0O:
// Yro-TO nenaeM mya ciydada 0, 3aTeM...
goto 3; // ...mepexomuMM K IpyrOMy BapuaHTry,
// He ucnose3ys oneparop break

case 1:
// Uro-To meslaeM mns ciayudasa 1
break;
case 3: // Coma ocymecTBJAeTCA nepexon oT ciyuyas 0
// 3mecb BHIIOJHAITCSA HEKOTOPHE NENCTBUS He
// moJibko mna 3, HO u mna 0
break;
default:
// Chyuait Mo yMOJYaHUI
break;

}

[loxanyicra, He NpUBbIKAWTE UCMOJIb30BaTh goto!
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[naBa 6

naBa onAa
KonneKkunoHeposB

B OTOM rNABE...

» Macavsbl — nepemetiiible, xpaHAilvie MHOTo 06 BEKTOB
» MaccuBbl n Konnekuyum

» NHuymnanusauma n nHMunanmsaTopsi

pOCTblE MEpPEMEHHbIE, C KOTOPBIMHU Mbl BCTPEYAJIMCh paHbLie, NpeiHa3Haye-

Hbl 10151 XpaHEHUs! €IMHCTBEHHOIO 3HA4Y€HHUs, U UX BO3MOXHOCTEH HeaocTa-

TOYHO 7151 TOrO, YTOOBI, HAMPUMEP, XPAHUTb JECATH YUCENI BMECTO OJHOrO.
A3bik C# npenocTapnser ABa BUAa NEPEMEHHbBIX, KOTOPbIE MOTYT XPaHUTb HECKOJIb-
KO 0OBEKTOB OJHOBPEMEHHO, — TaKHE NMepeMeHHble 000OLIEHHO Ha3bIBalOTCS KOJI-
nekyuamu. [IByMs BUAAMH KOJNJNEKUMH ABASIOTCA Maccugwl (array) v 6onee 0600-
LeHHbIN K1acc koanexyuu (collection class).

OO6bI4HO, roBOps “MaccHB”, 5 UMEIO B BUJY MMEHHO MAacCHB, U €CJH 1
roBOpIO O Kjlacce KOJUIEKLHMH, TO noapasymeBaro UMeHHO ero. Ho koraa
s TOBOPIO O KOAEKYUU WU CHUCKe, ITO MOXET ObITb KAK MaCCHB, TaK H
KJ1acc KOJIJIEKLMM.

3ANOMHM!

Maccue npeactasnsietr cob0i TN JaHHbIX, XpaHALLHUH CTMCOK 0OBEKTOB, MPUYEM
Kax<abli U3 OOBLEKTOB UMEET OAMH U TOT XK€E THUI: int, double U T.A.



A3bik C# npenocTapiseT OOLMPHYIO KOJUIEKUMIO KOJIEKUMI (HEMNJIOXOH KaslaM-
Oyp, npaBaa?), Takux Kak CUCKH, O4EpeIH, CTEKH U Mp. BoJbLUMHCTBO KIacCOB KOJI-
JeKuui nogoGHO MacCHMBaM B TOM CMbICJIE, YTO OHH MOTYT XPaHUTb OAHOTHUITHbIE
00BEKTBI — WJIM TOJILKO A0JIOKH, HJIM TOJIbKO arnesibcHbl. UMeetcst B C# 1 HECKOIb-
KO KJ1IaCCOB /JIs1 XpaHEHHS Pa3HOTHIHbIX 0ObEKTOB, HO OHU MOTYT ObITb MOJIE3HBIMH
JHLUb B PEIKUX CyyasX.

YT0o6b1 pa3obparbecsi BO BCEM MaTepHalle KHUIM, 1OCTaTOYHO yMEThb paboTaTh C
MaccHBaMH U KOJUIEKLMEHN List (XOTS B 3TOM rjiaBe Bbl BCTPETUTECH €LUE C ABYMS
BHAAMH KOJUIEKLHH).

MaccuBbi C#

B BaiueM pacnopsxeHUH eCTb NEPEMEHHbBIE, XPAHSLLHUE OTAC/IbHbIE EAUHCTBEH-
Hble 3HayeHus1. KjlacChl MOTYT MCMOJIb30BaThCs /1151 OMHUCaHHUS COCTABHbIX OObEKTOB.
Ho BaM Hy>cHa elle oiHa KOHCTPYKLMS 1J151 XpaHEHHsI MHOXeCTBa 00 bEKTOB, HaMpH-
Mep KOJUIEKLIMHK CTapHHHbIX aBromoOunei bunna I'eiitca. BcTpoeHHblit knacc Array
npeacTaBisieT cOOOM CTPYKTYpY, KOTOpasi MOXET COAEepHaTh NOCIEA0BATENbHOCTH
OJHOTHIHBIX 3JIEMEHTOB (4MCEN THMA int, double, 00BEKTOB Vehicle WJIM Motor
U T.M.; C TAKKMH OOBEKTAMH Bbl BCTPETHUTECH B M1aBe 7, “PaboTa ¢ kosnnekuusamu™).

3ayeM HYXHbl MaccUBbI

PaccmoTpuMm 3anauy onpeneneHusi CpeaHEro U3 LECTH YUCEN C MaBalolen Tou-
Koi. Kaxxpoe u3 aTux wectu uucen TpedyeT COOCTBEHHYIO MEPEMEHHYIO A1 XpaHe-
HUA 3HAYE€HUA THUNA double:

double dO = 5;
double dl = 2;
double d2 = 7;
double d3 =
double d4 =
double d5 =

.9;
5

’

@ o W

BbluucriieHue CpE€AHET0 3THUX NEPEMEHHBIX MOXET BbIMNAAECTL TaK, KaK NMnoka3aHoO

nanee (MOMHHTE, YTO YCPEAHEHHUE MEPEMEHHBIX THMA int MOXET MPHUBECTH K OLLUO-
KaM OKpyrJieHus1, kKak OblJIo onucaHo B riase 2, “Pabora ¢ nepeMeHHbIMU™):

double sum = d0 + dl + d2 + d3 + d4 + d5;
double average = sum / 6;

[lepeurcisiTh BCE 31EMEHTbl — OYEHb YTOMHUTEJILHO, IXKE €CJIH UX BCETO LUECTD.
A Tenepb NpeacTaBbTe, YTO HEOOXOAUMO ycpeaHUTb 600 YyKcen UK Jaxe LUECTb
MHJUIMOHOB. ...
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MaccuB $ukcupoBaHHOro pasmepa

K cuacTblo, BaM He HY»CHO MMEHOBATh Ka)cablii U3 3neMeHTOB. S3bik C# npe-
JOCTaBASET B pacnopsHKeHWe NporpaMMUcTa MacCHBbl, KOTOPbIE MOTYT XpaHHUThb
nocjeaoBaTeNbHOCTH 3HaYeHUH. Mcnonbk3ys MaccHB, Bbl MOXETE pa3MECTUTh BCE
3Ha4YeHHst THNa double B OJHOH NEPEMEHHOMH CAEAYIOLMM 0Opa3oM:

double[] doublesArray = {5, 2, 7, 3.5, 6.5, 8, 1, 9, 1, 3};

MoxHo Takxke 00bsBUTH MaccuB 6€3 MHULMAaNU3aLUK, Hanpumep
double([] doublesArray = new double([6];

D70 00BABNEHHE MPOCTO BbIAEAAET NaMATh ANIs LIECTH YKMcen TUna double, HE
HHULIHANTU3UPYS UX.

Knacc Array, Ha KOTOpOM OCHOBaHbl BCE€ MacCCHBbI C#, UCMONbL3YET
crneuManbHblii CUHTaKCHC, KOTOprﬁ aenaet ero 6bonee }/IIOGHHM B MpHU-

MCHCHHM. KBaIlpaTHble CKOOKH [] npeaoCcTaBAOT A0OCTY N K OTAC/IbHBIM
3JICMECHTaAM MacCHBa:

3ANOMHU!

doublesArray{0] // CooreercrByer d0 (T.e. 5)
doublesArray(1l] // CoorBercteyer dl (T.e. 2)

HyneBoii anemeHT MaccHBa COOTBETCTBYET d0, NepBbIH — d1 W T.4.

Homepa 3nemenroB maccuBa — 0, 1, 2, ... — W3BECTHbI KaK UX UHOEKCbI.

3AMOMHM!

B C# unnekcbl MmaccuBoB HauuHatotes ¢ 0, a He ¢ |. Takum obpasom,
3NEMEHT C UHIEKCOM | He sBNsieTCs MEPBBIM 3JIEMEHTOM MaccHBa. He 3a-
ObiBaiiTe 00 3TOM! [lepebim asasemes Hyneeou anemenm maccuga!

3AMOMHU!

Mcnonb3oBaHue doublesArray He NpUBENO Obl K 3HAYUTENBHOMY YJIYULLIEHHIO,
eciv Obl B KauecTBe MHAEKCA MacCHBa Henb3sk ObINO UCMONBL30BaTh MEPEMEHHYIO.
[puMeHsATb LUMKN for CYLIECTBEHHO MPOLLE, YEM 3alMChiBaTh KaXc1blH 3NE€MEHT
BPYUHYIO, YTO M IEMOHCTPUPYET ClIeAyIOLIas MporpamMMma:

// FixedArrayAverage

// YcpelHeHMe MaccuBa 4mMcesl QMKCUPOBAHHOTO pasMmepa C
// MCnoJb30BaHMEM LMKJIA

namespace FixedArrayAverage

{

using System;

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

{
double[] doublesArray =

{5, %. 7, 8.5, 6.5, 8, 1, 9, 1, 3};

// HakomJjieHue CYMMEI 3JIEMEHTOB
// MaccuBa B NEpPeMEeHHOM sum
double sum = 0;
for (int 1 = 0y 1 < 10; di4#)
{

sum = sum + doublesArray{i];

%

// BbUMCJIEHME CPEeOHEero 3HAUeHUs
double average = sum / 10;
Console.WriteLine(average);

// Oxmumaem MONTBEPXIEHUS MOJIb30BATEJIA
Console.WriteLine ("Haxmmure <Enter> mns " +

"3aBepmeHns nporpammel. ..") ;
Console.Read() ;

[Iporpamma HauuHaeT paboTy ¢ MHMLUMANM3aLUMK NMEPEMEHHON sum 3HaYEHH-
em 0. 3aTeM NMporpamma LUMKIHYECKH MPOXOAMUT MO BCEM 3JIEMEHTaM MaccHsa
doublesArray v npubasngeT ux K sum. [1o OKOHYaHHUK LMKIa CyMMa BCEX 3JIEMEH-
TOB MaccHBa XpaHUTCA B sum. Pazaenus ee Ha KOIMYECTBO 3JIEMEHTOB MaccHBea, Mno-
Jy4aem UCKOMOE CpeHee 3HauYeHHe, paBHOE B JaHHOM ciyyae 4,6 (MoxeTe npose-
PUTb 3TO C MOMOLUbLIO CBOEINO KaJlbKyJIATOpa).

NMPOBEPKA TrPAHNUL MACCUBA

MNporpamma FixedArrayAverage AOMKHA UNKNMYECKM NPOXOANTb NO MaccuBy U3
10 anemeHTOB. K cyacTblo, UMKN pa3paboTaH Tak, YTo NpoxoanT poBHO no 10 3ne-
MeHTaM MaccuBa. Hy a ecnu 6b1 6bina fonyuieHa owmnbka n npoxop 6bin caenaH He
no 10 anemMeHTaM, a N0 MHOMY KX KonuuecTay? PaccMOTpUM ABa OCHOBHBIX CNyYas.

Yro npomnsonger npu BbinonHeHnn 9 ntepauun? C# He TpaKTyeT Takylo cutya-
Um0 Kak owmnbouHyt0. ECnn Bbl XOTUTE PacCMOTPETb TONbKO 9 13 10 3NeMEHTOB, TO
Kak C# MmoxeT yKa3biBaTb BaM, YTO UMEHHO BaM HY>XHO AenaTb? KoHeuHo, cpeaHee
3HayeHue Npu 3ToM byieT HEBEPHbIM, HO NMPOrpaMMe 3TO HEU3BECTHO.

Yro npousongeT npu BbinonHeHuun 11 unm 6onee urepayunn? B stom cnyvae
C# npumeT CcBOW MepPbI U HE NO3BONMT UHAEKCY BbIATK 3a JO3BONEHHbIE Npeaent,
uTO6bI BbI HE CMOM M CNYYaNHO NepenuncaTb Kakme-Hnbyab BaxkHble AaHHble B Na-
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MATU. YTOObI Y6eauTbCa B 3TOM, U3MEHUTE CpaBHeHWe B uukne for, 3ameHuB 10
3HayeHuem 11:

for (int 1 = 0; 1 < 11; i++)
MNpuv BLINONHEHUM NPOrPaMMbI Bbl NONYUYUTE ANANOTOBOE OKHO CO CNIEAYIOLYMM CO-
obLeHnem 06 owmnbke:

IndexOutOfRangeException was unhandled
Index was outside the bounds of the array.

3pnecb C# coobuyaeT o npousoweawen HeNPUATHOCTU — UCKNDYeHUN ITndexOutOf
RangeException, U3 Ha3BaHUA KOTOPOro U U3 NOACHAIOWEro TeKCTa CTaHOBUTCA
NOHATHa NpUYNHa OWKW6KK: BbIXOA MHAEKCa 3a Npeaenbl 40NYCTUMOro Anana3soHa.
(Kpome Toro, BbIBOAMTCA AeTanbHan MHGOPMALMA O TOM, rae UMEHHO W YTO NPOU-
30LWJ10, HO NOKA YTO Bbl HE HACTONbKO 3HaeTe C#, uTobbl pazobpaTbca B 3TOM.)

MaccuB nepemenHoro pasmepa

MaccuB, ucnonb3yemMblii B nporpamme FixedArrayAverage, CTaJKHMBAETCS C
JNBYMsl CEpbE3HbIMU NMpobeMaMu:

» ero pasmep GUKCUPOBaH 1 paBeH 10 anemeHTam;

) 4TO ele Xyxe, 3Ha4eHNA 3TUX SNEMEHTOB YKa3biBaloTCA Henocpea-
CTBEHHO B TEKCTE NpOorpamMmmol.

3HauuTenbHO 6onee riubkoi Obina Obl Nporpamma, koTopast Moria Obl CYUTHIBATD
nepeMeHHOe KOJIMYECTBO 3HaYEHUH, BBOMMOE M0JIb30BaTeNeM, Belb OHA Moria Obl
paboTaTh He TOJIbKO ¢ OnpeaeneHHbIMU B NporpamMMe FixedArrayAverage 3Ha4€HH-
SIMH, HO U C IpyrMMH MHOXECTBaMH 3HaueHHiH. dopmar 0ObsaBIEHUS MaccBa nepe-
MEHHOro pa3mepa HeCKoJIbko oTiinyaeTcs oT opmara oObsiBAeHHs MacchBa PUKCH-
poBaHHOro pasmepa:

double[] doublesArrayVariable = new double([N]; // llepemeHHbI
double[] doublesArrayFixed = new double[10]; // ToCTOAHHbI

3aecb N — KOJMYECTBO 3JIEMEHTOB B BblAe/sseMOM MaccuBe. Moauduumuposas-
Hasi BEpCHs nporpamMMbl VariableArrayAverage MNO3BOJISIET M0JIb30BATEMO YKa3aTb
KOJIMYECTBO BBOAMMBIX 3Ha4eHHUM. [10CKONbKY nporpaMma COXpaHsieT BBEACHHbBIE
3HAYEHHA, OHA MOXET HE TOJILKO BbIYHCIIUTbL CpeJHEE 3HAYEHHE, HO U BBIBECTH pe-
3yJIbTaT B yJ0OHOM BHE:
using System;
// VariableArrayAverage

// BBMMUCIIEHME CpEINHETO 3HAaueHUs MaCCMBa, pa3Mep KOTOPOT'O
// ykasbBaeTCs MoJb30BaTeJleM BO BpeMs pPabOThl NPOTPaMMEL .
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// HakomnieHue BBENEHHHX HAHHBIX B MAacCCUBE MO3BOJIAET
// obpallaTbCs K HMM HEOOHOKPATHO, B YACTHOCTM OJIA I'eHepaLum
// TNpVBJIEKATEJIbHO BHIIVIAAAWErO BbBOLA HA BKPAH.
namespace VariableArrayAverage
{
public class Program
{
public static void Main(string[] args)
{
// CHayana CUMTHBAETCHA KOJMYEeCTBO umces tvna double,
// KOTOpOEe MOJIb30BaTeJb HaMEpPEeH BBECTM IJIS yCpeOHEeHUS
Console.Write ("BeeouTe KOMUECTBO yCpeIHseMblX umucesi: ");
string numElementsInput = Console.ReadLine();
int numElements = Convert.ToInt32 (numElementsInput);
Console.WriteLine();

// OOBSABJISEM MACCUB HeOOXOIOMMOI'O pas3Mepa
double[] doublesArray = new double [numElements];

// HakanJinBaeM 3HauYeHUsa B MAacCCuBe
for (int i = 0; i < numElements; i++)
{
// Tpurnaimenye noJjb30BaTeNO OJIA BBOAA uMCel
Console.Write ("BeemnTe umcyo Tuna double N" +
(i +1) +":");
string val = Console.ReadLine();
double value = Convert.ToDouble(val);

// BHOCMM UMCJIO B MacCub
doublesArray[i] = value;

// Cymvumpyem 'numElements' 3HauyeHuit U3 Maccuea B
// nepeMeHHOM sum
double sum = 0;
for (int i = 0; 1 < numElements; i++)
{
sum = sum + doublesArrayl(i];

}

// BelumciseM cpenHee
double average = sum / numElements;

// BbBOmMM pe3yJbTAaT Ha SKPaH
Console.WriteLine();
Console.Write (average
+ " gBiasgercsa cpenHuMm mn3 ("
+ doublesArray[0]);
for (int i = 1; i < numElements; i++)
{
Console.Write(" + " + doublesArray(i]);
}
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Console.WriteLine(") / " + numElements);

// OxumaeM MOOTBEPXIOEHMS I0Jb30BATENIA
Console.WriteLine ("Haxmmre <Enter> mna " +

"3aBeplleHns NPOrpaMMH. . .") ;
Console.Read() ;

BoT kak BbIMISAMT BbIYUCAEHHE CPENHEro s MATH NOCJIEA0BATENbHbIX YHCE
or |l noS:

BBenuTe KOJIMUECTBO YCPEIOHAEMBIX UMCeJl: 5

BeemTe umcsio Tuna double Nel:
BeeaouTe umcno tuna double WN2:
BeemTe umcyio Tna double N3:
Beemnure umucso Tuna double N4:
BBemTe umcio Tuna double N5:

s W N

3 saBnserca cpemHuMM M3 (1 + 2 + 3 +4 +5) /5
Haxvmre <Enter> mJsa 3aBepmieHMs NPOTPaAMMHL. . .

CHauana nporpamMma VariableArrayAverage BbIBOAMT NpUriaLlieHUE NOJb30-
BaTEJIIO YKa3aTh KOJMYECTBO 3HAYEHUMH, KOTOpbIe OyayT BBEAECHbI ajiee U KOTOpbIE
HY>KHO yCpeaHHMTb. BBeaeHHOE 3HaueH1e COXpaHAEeTCs B NEPEMEHHOM numElements
TMNa int. B npeacraBieHHOM npuMepe BBEAEHO YMCIIO S.

3aTem nporpaMma BbIAENAET NaMATh 111 HOBOro MaccuBa doublesArray € yKa-
3aHHbIM KOJIMYECTBOM 3JIEMEHTOB. B 1aHHOM cilyyae oHa aenaet 3To AJI MaccHBa,
COCTOSILLIErO M3 NATH 3JIEMEHTOB THNa double. [Iporpamma BbINOAHAET numElements
UTEpaLMi LIMKIA, CHUTBIBAs BBOAUMbIE NOJIb30BATENEM 3HAYEHHUS U 3aMOJHAS UMM
maccuB. [Tocne Toro kak nosib30BaTelb BBEAET YKa3aHHOE UM PaHEE YMCIIO JaHHBbIX,
nporpamma McrnoJib3yeT TOT K€ aJaropuTM, 4To H B nporpamMme FixedArrayAverage
AJ11 BBIYMCIIEHHUS CPEHErO 3HAYEHMs MOCJIEN0BaTENbHOCTH ukcel. B nocnenHei
4YacTH reHepUpyeTcs BbIBOA CPEAHEr0 3HAaYEHHUSI BMECTE C BBEAEHHBIMH YHC/IaMH B
NpHBJIEKATEIBHOM BHE.

DTOT BbIBOJ HE TaK Y M NMPOCT, KAK MOXET noka3arbcsi. BHUMaTenbHO
npocieanTe, KaK UMEHHO NMporpaMma BbIBOAMT OTKPbIBAIOLLYIO CKOOKY,
3HAaKH CJIOXKEHHS, YHCIIa MOCE10BaTEbHOCTH M 3aKPbIBAOLLLY O CKOOKY.

COBET

[lporpamma VariableArrayAverage, BO3MOXHO, HE yIOBJIETBOPSET BallIUM
npeacTaBeHUsAIM 0 ruOKocTH. Bo3mMokHO, Bbl Obl XOTEH NO3BOJIMTH MOJb30BATEO
BBOAMTb YKCJa, @ NOCJIE BBOJA KAKOIMO-TO OYEPENHOro YKc/a 1aTh KOMaHay BblYKC-
JUTb cpeaHee 3HaueHHe BBeleHHbIX uuce. Kpome maccuBoB, C# npenocraBiser
NpOrpaMMHCTY W ApYrHe TUMbl KONJIEKLMI; HEKOTOPbIE U3 HUX MOTYT NpH HE0OXo-
JMMOCTH yBEJHYMBATh MJIM YMEHbLUIATL CBOH pa3mep.
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CBoncTBO Length

B nporpamme VariableArrayAverage AJig 3aMoJIJHEHUSI MacCHUBAa MCMOJIb30BaH
UMK for:

// OBbsABAsSEM MacCuB HeoBXOOVMOT'O pasMepa
double[] doublesArray = new double[numElements];

// HakannuBaem 3HAuYeHUs B MacCuBe
for (int i = 0; i < numElements; i++)

{

}

MaccuB doublesArray OObsB/EH KaK UMEIOLIMHA JJIMHY nunElements. Takum
00pa3zoM, MOHATHO, MOYEMY LIMKJT BLITIOJHSAET UMEHHO numElements UTepaLMi As
Mpoxoja no MaccHBy.

Boo6uie roBops, He ciMLIKOM-TO yA0OHO TackaTb MOBCIOAY BMECTE C MaCCHBOM
nepeMeHHy 10, B KOTOpPOH XpaHUTCs ero AnuHa. Ho, k cuacTblo, 3T0 He siBAsieTCs He-
M30€XHbIM — Y MacCHBa €CTb CBOICTBO Length, KOTOPOE COAEPIKMT €r0 AJIMHY, TaK
yTo doublesArray.Length B JaHHOM CJly4ae UMEET TO KE 3HAYEHHE, YTO M num
Elements.

Taknum 0Opa3om, NpeanoyTUTEIbHEE UCMOb30BaTh TaKOH BMA LMKIA for:

// HakannvBaem 3HaueHMs B MAacCuBe
for (int i = 0; i < doublesArray.Length; i++)

NHuyumanusaymna maccmeos

C nepBoro B3risaa 6pocaercs B ria3a, HACKOJbKO pa3/MyaloTCs CUHTAKCHUChI
MacCHBOB (PUKCHPOBAHHOW M NEPEMEHHOMN MJTHHBbI:

double[] initializedArray = {5, 2, 7, 3.5, 6.5, 8, 1, 9, 1, 3};
double[] blankArray = new double{10];

HecmoTpst Ha TO 4TO blankArray BbIAEASET MECTO AJI JEMEHTOB,
Mo-NpexHeMY HEOOXOAMMO MHHMLIMANM3NPOBaTh €ro 3HauYeHus. J{1s Bbl-
MOJIHEHUS ITOM 3a4a4M MYTEM MPUCBOEHHUS 3HAYEHHUS KAXKAOMY HHIAEKCH-
POBAHHOMY 3JIEMEHTY MOXHO, HaNpHUMeEp, HCMOJIb30BaTh LMK for.

3AMOMHW!

Lukn foreach

PaCCMOTpPIM NMPpHUMEP, B KOTOPOM BBIYHCISAETCA CPEAHASA YCIIEBAEMOCTb CTYAEHTOB!:

public class Student // C kjaccamm Bbl MO3HAKOMATECH MO3Xe
{

public string name;

public double gpa; // Cpennwit Gann
I
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public class Program

{
public static void Main(string[] args)

{

// ... Co3maeM MaccuB ...

// YcpenHseMm yCrneBaeMOCTb
double sum = 0.0;
for (int i = 0; i < students.length; i++)

{
sum += students[i].gpa;

}
double avg = sum / students.Length;
// ... llpoune OEeNCTBUS C MACCUBOM ...

LlMKJ'I for npoxoauT Mo BCEM 3JIEMEHTAM MacCHBa. (Maccna MOXET COAECPXKATb
HE TOJIbKO MpOCTbI€ BEJUYHHBI THMA int WK double, HO H 00BEKTBI KJ1ACCOB. (DOp-
MaJIbHO Bbl MOKa 4YTO HE 3HAKOMbI C KJlJaCCaMH, HO 3TO HE Ba)KHO.)

l'lepeMeHHaﬂ students.Length COAEPXKHT KOJIHYECTBO 3JIEMEHTOB B MAacCCHBE.

A3bik C# npenocraBnser nporpaMMUcTaM 0coOyro KOHCTPYKLUMIO LMKIa,
foreach, KOTOpasi CIPOEKTHPOBaHA CNELHaNbHO A1 UTEPATUBHOIO Mpo-
Xoja no KoHTelWHepaM, TakuM Kak maccuBbl. OHa paboTaer cienyounm
obpazom:

3ANOMHMU!

// Ycpemusiem YCNeBaeMOCTb
double sum = 0.0;
foreach (Student student in students)

{

sum += student.gpa;

éouble avg = sum / students.Length;

[Ipu nepBoM BXoae B LUMKI M3 MaccMBa BblOMpaeTcs nepBblid 00BEKT THMa
Student U coXpaHsieTcsl B nepeMeHHOM student. [1pu kaxcaoi nocnenyrowei ure-
pauuu UMK foreach BbIOMpAeT M3 LMKIA U MPUCBAUBAET MEPEMEHHON student
OYepeHOM eMEHT MaccUBa. YnpaBieHHe MOKUAAET UMKA foreach, KOraa Bee 3Je-
MEHTbl MaccHBa OKa3bIBatOTCst 00pabOTaHHBIMH.

OOpatuTe BHUMAHHE Ha TO, YTO B BbIPAXEHHH foreach HET HUKAKWMX WHIEKCOB.
3T0 NO3BOJSET CYLIECTBEHHO CHU3UTh BEPOSITHOCTD MOSIBJEHHMS OLUMOKH B MPOrpamMMe.

Ha camoM pene uukn foreach MolLHEe, YEM MOXHO MPEACTaBUTb U3
npuseaeHHoro npumepa. OH paboTaeT He TOJIbKO ¢ MacCHBaMH, HO U €
revmecke  APYTHMH BHAamu Koatekuui. Kpome toro, foreach moxer paborathb 1
MOAPOBHOC ¢ MHOrOMEPHBLIMH MacCHBaMH (T.e. MAaCCMBaMHM MacCHBOB), HO 3Ta Tema
BBIXOAMT 32 paMKH HacToswed kHuru. [lowwure temy Multidimensional
arrays B CripaBO4HOH CHCTEME.
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CopTupoBKka MaccmBa AaHHbIX

COpTI/lpOBKa 3JIEMEHTOB B MaCCHUBE — BECbMa pacrpoCTpaHEHHas nNporpaMMHUcCT-
CKas 3ajaya. TO, YTO MaCCHB HE MOXET YBECJIHYHUBATLCA UJIKW YMEHbLLLIATLCA, €LIE HE
03HA4yacT, YTO €ro 3J€MEHTbI HE MOTYT NEpEMELLATLCA, YAAIATLCA WU ﬂ06aBJ'I$lTbC$I.
Hanpumep, oOMeH (B3aMMHas nepecTaHoBKa) ABYX 21€EMEHTOB THMA string B Mac-
CHBE MOXET ObITh BbIMOJIHEH TakK, KakK rnokKkasaHo B CJ€AYHOLIEM (bparMeHTe HCXO0a-
HOI0O TEKCTA:
string temp = strings[i]; // CoxpaHseM i-i0 CTpOKY

strings[i] strings(k]; // 3ameHseM i-ko CTpoky k-1
strings{k] = temp; // 3aMmeHsieM k-0 CTPOKY temp

3aeck cHayana BO BPEMEHHOMH MEpeMEHHONH COXpaHSETCs CCbllka Ha 00BEKT B
i-# MO3MUMK MaccHBa strings, YTOObl OHa He Oblia MoTepsiHa NpU oOMeHe, 3aTeM
ccbliKa B i-i MO3ULMH 3aMEHSIETCS CChIAKOH B k-i no3uumu. [locae atoro B k-0 no-
3ULIMIO MOMELLAETCS paHee COXPaHEHHas BO BPEMEHHOM NepeMeHHON CCbllKa, KOTO-
pasi MU3HayaabHO Haxoauiack B i-i no3uumru. [Iporcxoasilee cxeMaTHYUHO NOKa3aHO
Ha puc. 6.1.

&//\//
planets[i] —————| “Mepkypun” |
e
planets(j] mm
//’//,\\—,—”
Nocne:
il T
planets[i]
S
planets(j]
TN

Puc. 6.1. “O6bMmeH d8yx 06vekmo8” Ha camom Oene
03Ha4yaem “06MeH ccblnoK Ha 08a ob6vekma”
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COBET

HekoTopbie KoaneKUHH JaHHbiX 6ojee ruOKH, YEM MACCHBbI, U NOJEP-
XKHMBaIOT 00aBNEHHE U yalleHHE 3/1EMEHTOB. B npuBeaeHHON H1Xe npo-
rpaMme J€MOHCTpPUPYETCsl, KaK UCIMOJIb30BaTh BO3MOXHOCTb MaHH MY NSt~
LIMM 3JIEMEHTaMH1 MaccHBa Ji1s MX COPTUPOBKH. B nporpamme npumeHeH
aJropuTM ny3bipbk06otl copmuposku. OH He cNULLIKOM 3(PEKTUBEH U M10-
X0 NOAXOJMT A5 COPTHPOBKH OO0NbLIMX MAaCCHBOB C ThICAYAMH 3JIEMEH-
TOB, HO 3aTO OY€EHb MPOCT W BMOJIHE NPUEMJIEM 151 HEDOJIbLLIMX MACCHBOB.

// BubbleSortArray - COpPTMpYeT CNMCOK MNJIAHEeT NO MMEeHaM:

// 1. B andaBUTHOM nopsiIke

// 2. Tlo oamMHe MMEH OT KOPOTKMX K IJIMHHBIM

// 3. [lo nnaMHe MMEH OT HOJIMHHBIX K KOPOTKMM

// VIcnoJib30BaHbl Ba aJl'OPUTMa COPTUPOBKU:

// 1. AnroputMm Sort ucnoJjib30BaH MeronoM Sort ()

// 2. Kyaccuueckuit aJrOpUTM NY3HPbLKOBOW COPTUPOBKMU

using System;
namespace BubbleSortArray
{
class Program
{
static void Main(string[] args)
{
Console.WriteLine ("5 6mmxammx k CoJiHLY nJjaHer: ")
string{] planets = new string[]

{ "Mercury", "Venus", "Earth", "Mars", "Jupiter" }
// { "Mepkypum", "Benepa", "3emna",
// "Mapc", "Hnurep" }

foreach (string planet in planets)

{
// CvmBos \t BCTaBJigeT TabyJauMiO NpY BHBOIE
Console.WriteLine("\t" + planet);

}

Console.WriteLine ("\nB andaeuTHOM nopsaxke: ");
// Array.Sort () - Meronm kJyacca Array

// Array.Sort () paboraeT B npenejax MacCuBa, He
// OCTaBJfAS VCXOINHOV KONMM. PemeHue COCTOUT B

// KONMPOBaHMM CTAPOT'O MACCMBa U paboTe C Konuemn
string[] sortedNames = planets;

Array.Sort (sortedNames) ;

// TlokaseiBaeM, 4To sortedNames COOEpXUT Te xe
// nNJjaHeTe, HO OTCOPTUPOBAHHBIE
foreach (string planet in sortedNames)
{
Console.WriteLine ("\t" + planet);

}

Console.WriteLine ("\nCopTupoBka no mjmHe uMmenu: ");
// BANTOPUTM NY3HPbLKOBOJ COPTMPOBKM — CaMbli NPOCTON U
// HesddexTuBHBEI. MeTon Array.Sort () CymecTBEHHO
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// 2bdexkTBHEEe, HO 3OeCb OH HempuemieM, TakK Kak
// CpaBHMBAIOTCA He CTPOKM, a MX IJIMHH
int outer; // VIHOeKC BHeWHEro LUMKJa
int inner; // VHOEKC BHYTpEHHEro UMKJA
// UMKJI OT MOCJEeOHEero MHOEeKCAa K [epBOMY
for (outer = planets.Length - 1; outer >= 0; outer--)
{
// Ha kaxOoM LMKJe NpOXOOVM IO BCEM 3JIEMEeHTaM
// HWXe TeKkymero. ITOT LUMKJ NPOXOOUT B BOCXOIAWEM
// nopsnke. LUukn for nosBoJsiseT obxon B JioOOM
// HanpaBJIEHUM
for (inner = 1; inner <= outer; inner++)
{
// CpaBHMBaeM coCelHMe 3JIeMeHTHl. Ecim paHHuit GoJiee
// DOJVHHED, OOMEHMBAeM MX MecTamu
if (planets[inner - 1].Length >
planets[inner].Length)
{
string temp = planets(inner - 1];
planets[inner - 1] = planets(inner];
planets[inner] = temp;

}
}

foreach (string planet in planets)

{

Console.WriteLine ("\t" + planet);
}

Console.WriteLine ("\nB oBpaTHoM nopsanke: ");
// UykJl B OOpaTHOM MOpsiKe

for(int i = planets.Length - 1; i >= 0; i--)
{

Console.WriteLine("\t" + planets{i]);
}

// OxmmaeM MONTBEPXIEHUA MOJIb30BaTess
Console.WriteLine ("HaxmiTe <Enter> mma " +

"3aBeplieHns NporpaMmel. . .");
Console.Read() ;

!

[IporpaMma HauMHaETCs ¢ MacCHBa, COAEPIKALLEro UMEHA NMEPBBIX NIATH MIIAHET,
Oamxaiiumnx k ConHuy. 3aTem nporpamMMa Bbi3biBaeT MeToA Sort () Maccuea. [locne
COpPTHUPOBKHM BCTPOEHHbIM METOAOM Sort () Kjlacca Array nporpamma COpTUpYET
MMEHa MO UX AJIMHAM C NOMOLLbIO N0J1b30BATENLCKOrO aJropuT™Ma COPTHPOBKH.

BcTpoeHHbIH METOA MaCCHMBOB M KOJUTIEKLIMIA Sort () HaMHOro 3¢ ¢exTuBHee ny-
3bIpbKOBO# COPTHPOBKH. He Hano Mcnonb3oBaTh COOCTBEHHbIE NOANPOrpaMMbl, ECJIH
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y Bac HET Ha TO BECKUX MPUYHH. AJITOPUTM BTOPOH COPTUPOBKH paboTaeT myTem no-
CTOSIHHbIX 00X0O10B CMHCKa, NOKa OH He Oyaet orcopTupoBaH. [1pu kaxaom npoxoae
mMaccHBa sortedNames MporpaMMa CpaBHUBAET KaXXAyto CTPOKy ¢ coceaHei. Ecau
ABE€ CTPOKH pacnoJloxkeHbl B HEBEPHOM MOPSAKE, aITOPUTM MEHSET UX MECTaMH U
BbICTaBJSET (aar, yKa3blBalOLIKMI, YTO CIUCOK HE OblJl MOJHOCTBIO OTCOPTHPOBAH.
Ha puc. 6.2—6.5 noka3aHo cOCTOSIHME CMKUCKA planets MNOCJ€E OY4EPEIHOrO NPOX0aa.

Mercury <—— He Ha cBoem mecTe no andasuty

Venus
Earth
Mars

Jupiter

Puc. 6.2. [Jo Hayana ny3eipbk08olU COpMupPOBKU

Earth —<—— 3emna3aHumaeTCcBOE MECTO...

Mercury

Venus

Mars

Jupiter

Puc. 6.3. Mocne nepeo2o npoxoda ny 36ipbKosoll COpMUPOBKU

Earth
Mars <«—— Mapc “nepenpsirusaer” Benepy u Mepkypuit u 3aHumaeT BTopoe MecTo

Mercury

Venus

Jupiter

Puc. 6.4. Moc ne 8mopo2o npoxo0a ny3bipbKosol COpmMupo8KU

Earth <—— BkoHue 3emnn ocTaeTcs Ha CBOEM MECTE...

Jupiter <«—— _ alOnutep 3aHumaeT mecto Mapca

Mars —=—— Mapc u ocTankHbIe NNaHeTL 3aHUMA0T CBOE OKOHYATENbHOE MECTO

Mercury

Venus

Puc. 6.5. MocnedHul npoxod 3asepuiaem copmupoeky, mak Kak copmupo-
samob 6o/be Heyezo

[Tpu nocneaHed copTUpoBKE MO ANMHAM UMEH KOPOTKHE UMEHA “BCIUIbIBAIOT
K BEpLUMHE CMUCKa (BOT OTKYAA MPOU30LLIO Ha3BaHHUE NY3bIPbKOBA COPMUPOBKA).
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O6paruTe BHUMaHHE, YTO B KOJAE €IMHUYHbIM NMEPEMEHHBIM AAIOTCS MUMEHA B
€MHCTBEHHOM YHMCJIE, TAKHUE KaK planet WM student. Jlyywe, ecim ums nepe-
MEHHON KaKMM-TO 00pa3oM BKJIOYAET UMS KJjacca, Hanpumep badStudent WIM
goodStudent. MaccuBaM (HJIM HHBIM KOJUIEKLIMSIM) Jlyyllie JaBaTb MMEHA BO MHO-
KECTBEHHOM 4HCJIe, HanpuMeEp students UK phoneNumbers.

Wcnonb3oBaHune var Ana maccMBoB

TpaauuMOHHO UCMONb3YETCS OMH U3 CJIEAYOLIMX BUJOB MHHLMAW3ALHUK Mac-
CHBOB (3TH BHbl UMEIOT TOT XK€ BO3pacT, uTo v cam C#):

int[] numbers

new int [3]; // Pasmep 6e3 MHMLMAIM3ALUN
int [] numbers =

new int(] {1, 2, 3 }; // Wamumammzaums Ges3 pazMepa
int{] numbers =

new int(3] {1, 2, 3 }; // PazMmep ¥ uHMUMAIM3ALMA
int({] numbers = { 1, 2, 3 }; // KpaTkas ¢opma Ge3 'new’

B rnage 2, “Pabota ¢ nepeMeHHbIMHK”, ObIJIO BBEAECHO KJKOYEBOE CJIOBO var, KO-
TOpoe roBopuT Komnuastopy C#: “BbiBean THN JaHHbIX NEPEMEHHOW M3 HHULMA-
JIM3UPYIOLLETO BIPAXKEHHS, KOTOPOE 51 MPEAOCTaBHI, CaMOCTOATENIbHO”. K cuacTsio,
KJIFOYEBOE CJIOBO var paboTaeT U ¢ MaCCUBAMH:

// myArray - MaccuB int{] ¢ 6 aNemeHTammu

var myArray = // ViHmumammsaums
new (] {2, 3 5, 7, 11, 13 }; // obszarensHa!

HoBblii CHHTAKCHC UMEET TOJIbKO [1Ba U3MEHEHHUS:

» ncnonb3oBaHWE KNOYEBOro CNoBa var BMECTO ABHOMO yKa3aHMWA Tuna
AaHHbIX MaccuBa numbers B N€BOW HaCcTH npunceanBaHus,

» NponycK KNYeBOro CNoBa int nepen ckobkamm B NPaBoW yacTy Npu-
CBauWBaHWA (4aCTb, KOTOPaA BbIBOANTCA KOMMUNATOPOM).

O6paruTe BHUMaHHE HAa HEOOXOAMMOCTb HaJHYMs MHULMAIW3ATOpA B
BEPCHH C KJIFOYEBBIM CJIOBOM var. KOMNUAATOP HCMOJIB3YET €ro 11 Bbl-
BEJICHHs THMA IEMEHTOB MaccuBa 6e3 KJoueBoro ciopa int. Bot ewe
HECKOJIbKO MPUMEPOB:

3ANOMHW!

var names = new [] { "John", "Paul",
"George", "Ringo" }; // string
var averages = new [] { 3.0, 3.34,
4,0, 2.0, 1.8 }; // double
var prez = new []{ new President ("FDR"),
new President ("JFK")}; // President
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OO6paruTe BHUMAHHWE Ha TO, YTO MPHU UCMOJL30BAHWH KJIKOUEBOrO CJ0BA
var KpaTkas ¢opma 6e3 new ynorpebnstecs He MoxeT. [IpuBeaeHHbIH
Janee Ko KOMMWJIMPOBaThCs He OyneT:

3AMOMHM!
var names = { "John", "Paul", "George", "Ringo" }; // Her 'new (]

Cnocob ¢ ucnoab3oBaHWeM var 6osee MHOrOCJI0BEH, HO B HEKOTOPbIX CHTYaLH-
X OH BECbMa HErJIOX, a MHOrAa U MPOCTO HEOOXOAMM (C TAKUMH CUTYyaUMUSIMH Bbl
BCTpeTUTECh B rnase 7, “Pabota ¢ konnekumsamu™).

Konnekuum C#

Mcnonb3oBaHue MaccMBOB — MpocTeLLMii cnocod paboTbl O CMMCKaMH CTyEH-
TOB WM yKce ¢ niasarouleit Toukoil. B NET nmeercs MHoXecTBO MecT, rae Heobxo-
JMMO MPUMEHATb MacCUBbl. OIHAKO MacCHBbI UMEIOT Psill CEPbE3HBIX OMPaHUUEHHHA,
KOTOpbIE MOTYT MOJHOCTBIKO UCKIKOYMTh UX UCMOJIb30BAHUE B HEKOTOPBIX MPUJIOXKE-
HUsX. B Takux cuTyaumsx MOXXHO nogymarb O npumeHeHUH Goniee rMOKMX K1accoB
kosnsiekunii C#. XoTs MacCHBbI MPOCThI B UCMOJb30BAHUHU U MOTYT UMETb HECKOJIb-
KO M3MEpPEHM1, X cnabblM MECTOM SIBJSIIOTCS CJEAYHOLIME BaXKHbIE OrpaHHYEHHUS.

» [lporpamma gonxHa o6bABUTL pa3mep mMaccuBa NpPW ero Co3aaHuu.
B otnnume o Visual Basic, C# He no3BonAeT nsMeHATb pa3mep Maccuea
nocne Toro, Kak oH onpegeneH. Ho uto ecnu 3apaHee HEN3BECTHO, Ka-
KOW pa3mep AOMKEH MUMeTb Maccue?

» BcraBka vnu yganeHve snemeHTa B CpeavHe MaccuBa oueHb Hedaddek-
TUBHA: NPUXOANTCA NEPEMELIaTb BCE 3EMEHTHI ANA 0CBObOXAEeHWA
mecTa. B cnyuyae 60/1blWIOro MaccuBa 3TO MOXKET CYLLECTBEHHO CHU3UTb
NPON3BOANTENBHOCTD NPUNOKEHUA.

B 6osblunHCTBE KOJUIEKLIMIA 106aBEHHE, BCTaBKa MJIM YalleHUE 3JIEMEHTOB Bbl-
MOJIHSIETCS CYLIECTBEHHO MPOLLE; KPOME TOro, MOXHO M3MEHSTb UX pa3Mep B Mpo-
uecce paboTbl. B neCTBUTENLHOCTH U3MEHEHHE pa3mepa MPpH HEOOXOAUMOCTH Bbl-
MOJIHSETCS aBTOMaTHYECKH.

Ecnu BaM Hy)Ha MHOroMepHasi CTpyKTYpa AaHHbIX, UCMOJIb3Y iHTE MacCHB.
Konnekunu He no3BosisoT paboTaTh ¢ HECKOJbKMMH H3MEPEHHUSMHU (XOTS
MOXHO CO3[1aBaTh TaKWE CJOXKHbIE CTPYKTYpPbl AaHHbBIX, KaK KOJJIEKUMH
MacCHBOB WJIM KOJIJIEKLHIA). Y MacCHBOB W KOJUIEKLMI MHOIO o0Liero.

» OHu MOryT cofiep»aTb dN1eMeHTbl OHOrO 1 TONbKO OAHOro Tuna. Bl
[OMXKHbBI YKa3aTb 3TOT TUMN B CBOEM Kopfe, 4Tobbl OH 6bin n3BecteH BO
Bpema KoMnunAaumu. O6bABNEHHBIV TUMN HENb3A U3MEHATL (HO NPoYTUTE
nocnegHUn pasaen AaHHOW rnasbl).
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» Kak 1 B Clyyae MaccuBoB, K 3neMeHTam 60NbLUMHCTBA KONeKUUA MOX-
HO obpaliaTbCA NPU NOMOLM CUHTaKCcKMca obpalyeHna K 3nemeHTam
MaccuBa C UICNONb30BaHEM UHAeKca: myList [3] = "Joe".

» W Konnekuuu,  maccuebl UMEDT MEeTOAbl U CBOWCTBA. TakuM obpasom,
YTOObI HANTW KONWMYECTBO 3NEMEHTOB B MaccvBe smallPrimeNumbers,
ncnonb3ywTe CBONCTBO Length:

var smallPrimeNumbers = new [] { 2, 3, 5, 7, 11, 13 };
int numElements = smallPrimeNumbers.length; // Pe3sysbrar - 6

OﬂHaKO B CnyYyae Konnekyun cooTeeTcreyoulee CBOWUCTBO Ha3blBaeTCa
Count:

List<int> smallPrimes = new List<int> { 2, 3, 5 7, 11, 13 };
int numElements = smallPrimes.Count;

Kakue nMeHHO MeToabl 1 CBOMCTBA UMEeT KNacc Array, MOXHO Y3HaTb
B CMPaBOYHOU cucTeMe (7 OTKPbITbIX CBOUCTB U 36 OTKPbITbIX METOAOB).

CuHTaKCcnC Konnekuun

B 3TOM pazaene Bbl MO3HAKOMUTECH C CHHTAKCHCOM KOJLTEKLMiA W Hanbouee Bax-
HbIMH M 4YacTO MCMOJb3YyEeMbIMH KJaccaMHu KoJekuuid. B tabn. 6.1 nepeuncieHsl
OCHOBHbIE KJlacehl koekuuid C#. Ux nonesHo npeacTaBisTh kak UMEKOLLHE pas-
AHYHbIE “OpMBbI” — KOJIEKLHS B BUAE CMIMCKA UJIW, HalpUMEp, ClIoBaps.

Ta6bnuuya 6.1. Hanb6onee pacnpocrpaHeHHble Konnekunm

Knacc OnucaHue

List<T> AvHamunueckun maccus, cogepxalymi obvekTbl Tuna T
LinkedList<T> CBA3aHHbIV CNUCOK 0OBEKTOB TUNA T

Queue<T> Cnucok “nepsbim BowweN, NepBbIM Bbiwen”

Stack<T> Cnucok “nocnegHum Bolen, nepsbim Bbiwen”

Dictionary<TKey, CTpyKTypa, paboTaiowan kak cnosapb. Konnekuua nap “knioy—
TValue> 3HauyeHune’, B KOTOPOM BO3BpPaLLaeTCA 3HaYeHue, COOTBEeTCTBYIO-
wee 3ajlaHHOMY KN4y

HashSet<T> HoBas cTpyKTypa, aHanormyHaa MaTeMaTuyeCcKoMy MHOXeCTBY
6e3 noBTOPALWMNXCA SNEMEHTOB. OueHb NoXoXa Ha CNNCOK, HO
npeaocTaBnaeT Takue MaTemaTyeckue onepauny, Kak obbvean-
HEeHWe 1 NepeceyeHne MHOXeCTB
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MoHAaTHe <T>

B 3Tux cTpaHHO BbIrnsaswux 3anucsx B Tabi. 6.1 <T> o603HayaeT MecTo, Kyaa
Oyner nomelleH HEKOTOpbIit peanbHblid THN. YTOObI BbI3BaTh K )KHU3HH 3TOT CUMBO-
JAUYECKHii 0OBEKT, ero uncmanyupytom nyTeM yKa3aHus peasibHOro Tvna:

List<int> intList = new List<int>(); // VHcraHuupoBaHue mjs int

Hucmanyupoganue o3Hauyaet co3naHve obbekra (3k3eMmniispa) onpeae-
JeHHoro tuna. HanpuMep, MOXHO MHCTaHUMpPOBaTh List<T> AAs TH-
noB int, string, Student u T.4. Kcratu ropopsi, T — OTHIOJ1b HE CBS-
LIEHHasi KOpPOBa, U BMECTO HEr0 MOXHO HCMOJIb30BaTh BCE UYTO YTrOAHO,
Hanpumep <dummy> MM <myType>. OObIYHO A/ NapaMeTpa TUna npu-
MeHstoTca OykBbl T, U, V U T.A. Ob6paTuTe BHUMaHHE Ha KOJJIEKLHIO
Dictionary<TKey, TValue> B Taba. 6.1. 3aech TpebytoTcs aBa TMna —
IS KAoYya U 1)1 3HaY€HUH, CBSI3aHHbIX ¢ karouyamu. HeMHoro nos»xe Bbl
y3HaeTe, KaK NoJib30BaThCsl TAKUM CJI0BapeEM.

3ANOMHMU!

0606ueHHbIe KonneKuuu

DTH COBpEMEHHbBIE KOMIEKLIMU U3BECTHBI Kak 0000wyennbie (generic). OHU BAS-
toTCs1 0000LEHHBIMH B TOM CMbICJIE, YTO MYCTO# LAGJIOH MOXHO 3aM0JHUTD JIHOOBIM
TUMOM /1 CO3/1aHHs NOJIb30BaTENbCKOM Kolekurud. Ecan 06006LeHHbIi cnucok
List<T> KaX€TCs BaM KaKO-TO rojloBOJIOMKOH, BaM NMOMOXET pa3oOpaThCs B HEH
rinasa 8, “O000LEHHOCTD”.

Ucnonb3oBaHue CNUCKOB

npelll'lO.ﬂO)KMM, HY>KHO COXpaHHUTb CMNUCOK 00bEKTOB MP3, KaXabli U3 KOTOPbIX
npeacTasJsA€T OAUH 3JIEMEHT Balliei MP3-KOJ'II1€KL[MI/I. an HCMNOJIb30BaHUHU MACCH-
Ba 3TO MOXET BbIMNIAAETL CJIEAYHOLHM 06pa30M:
MP3[] myMP3s = new MP3[50]; // HauHeM c mycroro maccmea
// CozmaeM MP3 u noGaBjsieM B MAacCUB:

myPP3s[0] = new MP3("Norah Jones");
// ... n Tak pnajee

B cayuae cnucka ko Oynet BbirasAeTh caeayouuM oopasom:

List<MP3> myMP3s = new List<MP3>(); // IycTon Crnmcok
// BbizbiBaeM MeTon Add() IJis nobGaBJjieHMs B CIIMCOK
myMP3s.Add (new MP3("Avril Levigne"));

// ... ”n Tak mnanee

Ko BbIFNSIAUT NOYTH OJIMHAKOBO, H HUKAKHUX npenMyLIecTB CrnUCKa Haa Mac-
CHBOM He BHIHO. Ho uTo ﬂpOM30ﬁJ1€T nocJje€ Toro, KaKk Bbl J00aBUTE NATLAECAT
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00beKTOB MP3 B MacCHB M 3aXOTHTE 100aBUTb MATbAECAT nepBblii? lns Hero He
Haiinercs mecta. Bam npuaercs o6baBASTL HOBbIH, O0NbLLIKI MaccHB, a 3aTeEM KO-
MUpoBaTh B HEro Bce 00beKThl U3 cTaporo. [Ipu ynaneHun o6bEKTOB U3 MaccHBa B
HeMm OynyT 0Opa3oBbIBaThCs MycThbie MecTa. UTo Bbl OyaeTe moMeLiaTh B 3TH MyCTble
queliki MaccuBa? Bo3MoxHoO, 3HaueHue null?

Cnircok nerko peluaer Bce onucaHHble npodnemsl. [JobasBuTs MP3 Homep 517 be3
npobnem. YaanuTb 06bexT U3 cnucka? Het BonpocoB. Cniucok caM nobecnokouTes
0 CBOEM COCTOSIHMM MOCAE yaaNeHusl.

Ecnu Bawu cnucok (MM MaccHB) MOXET CofepKaTb 0OBEKTbI null, MpH
MCMONb30BaHWM LUMKNA for MM foreach caeLyeT MpoBepsATh OObEKTHI Ha
paBeHcTBO null. Bbl He JOMKHbI BbI3bIBaTh METOA Play () Aas oObekTa
null — 3To 00s3aTeNbHO MPUBEIET K OLLHOKE.

BHUMAHUE!

MHcraHuuposaHuenycrorocnucxa

B cnenyrouiem pparmeHTe nokazaHo HHCTAHLUMPOBAaHKE HOBOIO, MYCTOrO CMCKa
00beKTOB THMNa string. JpyrMMHu cinoBamMu, CUCOK NpeaHa3HAaYeH A XpaHEeHHU s

TOJIBKO CTPOK:

// List<T>: oBpaTuTe BHMMAHME HA YTJIOBbIE CKODKM B OOBABJIECHWM
// List<T> ; T npegncrasiser coboit "napamerp Tmna",

// List<T> — "nmapaMeTpu30BaHHENI THMI",

// VIHCTaHUMpOBaHMe 1Jia Turna string.

List<string> namelist = new List<string>();
sList.Add("one") ;

sList.Add(3); // Ouwmbka KOMIUIALMMN !
sList.Add(new Student ("du Bois")); // OmbBra KOMIUIALMM!

DneMeHTbl B CMUCOK List<T> no6aBnstoTcs npyu noMoly meroaa Add (). [pu-
BEAEHHbI BbILLE KO YCMELIHO 100aBAsSET CTPOKY B CMIMCOK, HO MpPH MOMbITKE 10-
6aBHUTb LIENIOE YACI0 UK OOBEKT THMA Student koMnUAsTOp coodbulaeT 06 oLirbKe.
JlaHHBIH CMHUCOK MHCTaHUMPOBAH N1 CTPOK, Tak YTO 00e nomnbITkK 100aBUTL He
CTPOKY OTBEPratoTCs KOMMHUISTOPOM.

Co3paHue cnucka yenbix ynucen

B cnenytouiem pparmMeHTe koga MHCTaHUMPYETCS HOBBIN CMUCOK AN TUMA int,
3aTEM B HEIO Il06aBJ'I$llOTC$I JBa 3HAYEHHUA int. [Tocne 3Toro UMK foreach npoxo-
AUT MO CIMUCKY, BbIBOAS XpaHALHECS B HEM YHCJ1A.

// VIHCTaHUMpOBaHMe IJ4 int

List<int> intList = new List<int>{();
intList.Add(3); // Bce B nopsnke
intList.Add (4);

Console.WriteLine ("BuBon cnmucka:");

// foreach paboraeT g JHoGOI KOJJIEKLIMN :
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foreach(int i in intList)
{

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

}

Co3paHue cnucka ANna XpaHeHNA 06beKToB

B ouepeaHom dparmMeHTe KOa HHCTAHUMPYETCS HOBbIH CMIMCOK /151 XpaHEHHUS
00beKTOB Student M B Hero gobaBnstoTCs 1Ba 0ObEKTa MPH MOMOLUM MeToa Add ().
OO6paTHTe BHUMaHHE, KaK 3aTEM B CIIMCOK BHOCHTCS Maccug 0ObEKTOB Student, 115
4ero MCMoJb3yercs MeToa AddRange (). DTOT METOA MO3BOJISIET 100aBUTh B CIIUCOK
MacCHB WJIM MPaKTHYECKH HOOYIO KOJIIEKLUHMIO OTHUM 1€ACTBHEM:

// VIHCTaHuMpoBaHme njs Tuna Student.
List<Student> studentList = new List<Student>();
Student studentl = new Student("Vigil");

Student student? = new Student ("Finch");
studentList.Add(studentl);

studentList .Add(student?2) ;

Student[] students =

{ new Student ("Mox"), new Student ("Fox") };
studentList.AddRange (students) ; // JoGaByieHue Maccuea
Console.WriteLine ("Uncno obwekToB B studentList = " +

studentList.Count) ;

List<T> UMEET TakKKe paa Apyrux METoaoB A Jno6aBneHus 3JIEMEHTOB, BKJIHO-
Has METOA bl AJ11 BCTABKH OAHOI0 UJIK HECKOJIbKHUX 3JIEMEHTOB B MPOU3BOJILHOE MEC-
TO CMHCKa, a TaK)K€ METOAbI A1 yaaJl€HHUs 3JIEMEHTOB U OUYUCTKH CNHCKa.

MNpeobpa3oBaHnAa cnncKoB B MaccuMBbl U 06paTHO

CnMcok 1 MaccHB Jierko npeobpazoBartb OMH B Apyroi. YToObl BHECTH MaccHB B
CHHCOK, UCMONIb3YETCs METOJ crucka AddRange (), MOKa3aHHbIN BbiLle. [ns npeob-
pa3oBaHMs CMMCKa B MAaCCHB MCMOJIb3YETCSt METOJ CNHCKa ToArray ():

Student [] students = // studentList npelicTaByger
studentList.ToArray(); // cobom List<Student>

MoacueT KonnuecTBa 31IeMEHTOB B CNUCKe

Jlns onpeneneHys KoaM4ecTBa 1EMEHTOB B List<T> MCMOJIb3YETCS CBOMCTBO
Count. TO MOXET MPUBOAHUTb K HEMPHUATHOCTSAM, ECJIM Bbl MPUBBIKIH K CBOICTBY
Length Yy MacCHBOB M CTPOK. 3aOMHHUTE — Yy KOJIIEKLIMA 3TO CBOWCTBO Ha3blBaeTCs
Count.
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Mowunck B cnuckax

EcTb HeckonbKO crnocoboB noucka 3JIECMEHTA B CIMMUCKE. MGTOII IndexOf () BO3-
Bpalla€T HHAEKC UCKOMOIO 3JIEMEHTA B CIMMHUCKE (—1, €CJIM TAKOBOM 2/1EMEHT B CITUCKE
oTCyTCTBYET). B npuBeaeHHOM aanee koae AEMOHCTPUPYETCS Takoke oOpalleHHe K
3JIEMEHTY C MNOMOLIBLKO HHAEKCOB U ME€TOA Contains{(). Llpyrne METOAbI NMOUCKA
3JIEMEHTOB, BKJIHOYass MeTO BinarySearch(), 34€Chb HE MOKa3aHbI.

// Tlouck c mcrnoJib3oBannem IndexOf ().

Console.WriteLine ("MHoekc Student2 - " +
studentList.IndexOf (student?2));

string name = studentList[3].Name; // HocTyn no MHIOEKCY.

if (studentList.Contains(studentl)) // studentl - oBmekT

{ // Tvna Student.

Console.WriteLine(studentl.Name + " contained in list");
}

Mpouwne aencTBUA CO CNUCKaAMMK

B npuBeneHHOM HMxe dparMeHTe NPeACTaBEHO €LlEe HECKOJbKO onepalHuii co
CIMUCKOM LiSt<T>, BKJIlO4Has COPTUPOBKY, BCTAaBKY H yJaJICHHE 3JIEMEHTOB!
// TlpennonaraeTcs, uTO KJacc Student peanmsyer
// wHTepdenic IComparable

studentList.Sort ();
studentList.Insert (3, new Student ("Ross"));

studentList.RemoveAt (3); // YoaneHue TPETLETO B3JIEMEHTa
Console.WritelLine ("removed " +
name) ; // name onpemneJsieHO Bbule

DTO NULb YacTh METOAOB List<T>. [10JHbIH CMHUCOK METONOB MOXHO HAMTH B
cnpaBoyHoit cucteme. YtoObl HaliTH 0000LIEHHbIE KONJEKUHMH B CNPAaBOYHOM CH-
cTeme, B €€ ykasarese cienyer uckate List<T>. Ecnu Bbl BBeaeTe npocTo List, TO
noTepsieTech B CMUCKE CMUCKOB CMUCKOB. .. Ecnu Bac uHTEpecyeT HHpopmaLius 060
BCEM MHOXECTBE KJacCOB 0000LUEHHBIX KOJNEKL WK, MOULLHUTE B MPEAMETHOM YKa-
3arene generic collections.

Ucnonb3oBaHune cnoBapen

Bbl HaBepHsika paboTanu ¢ pa3HbiMU cnoBapsiMH. CnoBapb nNpeacTaBiseT co-
60 Habop coB B anaBUTHOM MOPSIKE, U C KaXIbIM CJIOBOM CBsi3aHa HEKOTOpas
vHdopMaLus, BKJIIOYAOLLAs NOSICHEH s, onpeaeaeHus U T.4. [pu ucnonb3oBaHuH
CJIOBapsi Bbl MPOCTO HLUETE HHTEPECYIOLLEE BAC CJIOBO M MOJIy4aeTe OTHOCSLLYHOCS K
HeMy HHdopMaLMiO.
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CnoBapb B C# cyLLeCTBEHHO OTJIMHAETCS OT CMMCKA: OH MPEACTaBJIEH KJIaccoM
Dictionary<TKey, TValue> ¢ AByMs MapameTpamH Tvna. TKey NMpeAcTaBJseT THM
JaHHbIX, UCMOJIb3YEMBbII B KauecTBe K1oua cioBaps (kak 0ObIYHOM cJjioBape — cJlo-
Ba, MO KOTOPBIM BbITMOJIHAETCS MOUCK). TValue NPEACTaBSET THM AAHHBIX, UCMOJIb-
3yeMbli AJIs1 XpaHEHUsE MHPOpMaLIMH, CBA3aHHON C K/IHOYOM, KakK MOSICHEHUS B TOJI-
KOBOM cJioBape. Jlajiee paccka3biBaercs, kak paboTarb co CJIOBapeM.

Co3paHue cnoBapa

[lepBbiii hparMeHT koaa co3naeT HOBbIM 00bEKT Dictionary W KJKOU, 3HAUYEHHS
KOTOpOro MMeKT TUN string. CaMo coOoM, Bbl He orpaHudeHbl cTpokaMu! Kak
KJIIO4, TaK U 3HaueHUe MoryT ObITh 1t060oro Tuna. O6paTuTe BHUMaHHE Ha TO, YTO
MeToJ Add () TpeOyeT nepesauu W KJHo4a, U 3Ha4YEHHUS.

Dictionary<string, string> dict = new Dictionary<string, string>();
// Add(key, value)

dict.Add ("C#", "KpyTo") ;
dict.Add("C++", "CTuxy Ha CaHCkpuTe az30ykoyr Mopze");
dict.Add("VB", "IIpoCcTO, HO MHOT'OCJIOBHO") ;
dict.Add("Java", "Henyioxo, HO He C#");
dict.Add ("Fortran", "IPBHCT"); // llepeMeHHas MaKCUMaJlbHO HOIYCTUMOMN
// B Fortran mJjMHel (6 CMUMBOJIOB),
// o3Hauawouwasa "IpeBHoCcTb"
dict.Add("Cobol", "Eme 6oJiee MHOT'OCJIOBHO, ueMm VB");

Mouck B cnoBape

Mertoa ContainsKey () MO3BOJISIET Y3HATb, UMEETCS JIM B CJIOBape OMnpeae/IeHHblH
KJIHo4. MIMeeTcs Taioke COOTBETCTBYHOLLMI MeTO ContainsValue ().

// EcTb 1y B CJOBape OnpeneJeHHsl KJIod
Console.WritelLine("ConepimT wjod C# " +

dict.ContainsKey("C#")); // True
Console.WritelLine ("ConmepimT xjmod Ruby " +
dict.ContainsKey ("Ruby")); // False

[Tapbl B cjl0Bape He HAXOAATCS B KAKOM-TO OMpelesieHHOM MOpPSIKE, U Bbl HE
MOXETe COPTUPOBaTh ciloBapb. OH HaMOMHUHAET Kyuy kopobok ¢ HHpopmauuei, pas-
OpocaHHBIX MO BCE KOMHATe.

UrepupoBaHue cnosapsn

KoHeuHo ke, cioBapb, kak U IOOYIO APYTyIO KOJJIEKLHIO, MOXKHO MTEPUPOBATS.
Ho npu 3TOM Hafgo MOMHHUTB, YTO CJIOBAPb CKOPEE HAMOMHWHAET CMUCOK nap —
00BEKTOB, KOTOpbIE COAEPXkKAT U KJIHOY, U 3HayeHue. [loaromy npu nosiHom obxone
cJioBapsi MpHU MOMOLUM LMKJA foreach Ha KaX/10# UTepaurH BbIOMpaeTcs oaHa U3
nap, KOTopbI€ NMpeacTaBjsgrOT c000il 00beKTHI THMA KeyValuePair<TKey, TValue>.
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B BbI30Be WriteLine () S BOCMOJIb30BaJCs CBOMCTBAMU napsl Key ¥ Value aJis no-
ﬂquHHﬂCOOTBCTCTByKMuMX3ﬂeMeHTOB.BOTKaKBCC3TOBbHﬂﬂﬂMT

// 06xon cJyioBapsa npu noMmouym umkjia foreach
// BbOMpaTCs napsl "KJjiod-3HaueHue"
Console.WriteLine("\nConepxuMoe cjoBaps:");
foreach (KeyValuePair<string, string> pair in dict)
{
// Tak Kak KJIoY MpenCcTaBiseT CoOOM CTPOKY,
// 4 MOT'y BBIBHBATb COOTBETCTBYKUME METOMB!
Console.WriteLine ("Kmod: " + pair.Key.PadRight (8) +
"3HaueHne: " + pair.Value);

B caenyrowem pparmeHTe koaa nokasaHo, Kak MOXKHO MTEPUPOBATh TOJIBKO KJIKO-
4K MJIM TONIbKO 3HaueHus cioBapsi. CBOWCTBO cioBaps Keys BO3BpalLaeT APYryko KO-
JIEKLMIO, 8 UMEHHO — CIMUCOYHYIO KOJUIEKLMIO THMNA Dictionary<TKey, TValue>.
KeyCollection. [lockoabKy HallW KJOYM MpEACTaBASOT cOO0H CTPOKH, MOXKHO
MTEPUPOBATH KJIFOYM KaK CTPOKH W BbI3bIBAaTh 111 HUX COOTBETCTBYIOLUME METO/bI.
CBOWHCTBO Values aHalOrM4HO CBOMCTBY Keys. B nocneaHeit ctpoke dparmeHra
MCMOJIb3YETCS CBOWCTBO Count, KOTOPOE MO3BOJISIET Y3HATh, CKOJILKO BCEro nap
“KJK04—3HaYE€HHE” UMEETCS B CIIOBApE.

// TlepeuncisseM kJmouy (6e3 yrnopsnoueHms)
Console.WriteLine ("\n>>>>> Kmoun:");

// Dictionary<TKey, TValue>.KeyCollection - koJiekuus
// Kiiodeit, B IAHHOM CJlyyae — CTPOK
Dictionary<string, string>.KeyCollection keys = dict.Keys;
foreach(string key in keys)
{
Console.WriteLine ("Kmou: " + key);
}

// TlepeuncrigeM 3HAUEHMs, Haxondumecs B

// TOM Xe MOpANKe, UTO U KJIOUM

Console.WriteLine ("\n>>>>> 3Hauenus:");

Dictionary<string, string>.ValueCollection values = dict.Values;
foreach (string value in values)

{

Console.WriteLine ("3HaueHne: " + value);

}

Console.Write("\nKommuecTBo 2JiIeMeHTOB B cjorape: " + dict.Count);

KoneuHo, BO3M0OXXHOCTH cioBapeii 3TUM He ucyepnbiatoTcs. OOpaTurech Kk pas-
aeny generic dictionary cnpaBoO4HON CMCTEMBI 32 MOJHOH MHPOPMaLMEH.
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WHuumnanu3aTopbl MacCUBOB M KONIEKLMIA

B sTom pasnene peub NoiaeT 0 METOAAX MHULIHAIM3ALIUH MACCHBOB H KOJIEK-
LI — B CTApOM W B HOBOM CTHJIX. MOXETE 3arHyTh YrOJIOK 3TOH CTPaHHMLIbI, YTO-
Obl MOTOM K HEil BEpHYTbCS.

Muuymannsaymna maccnBos

HanoMmHto, 4To CMHTaKCcHC var, paccMaTpHUBaBLUMICS B 9TOM rjaBe paHee,
NO3BOJISIET OOBABIATL MACCHBBI CIEAYIOLLUM 00pa3oM:

int[] numbers = {1, 2, 3}; // Kparkass dopma -
3AoMtA // ©e3 ucnosib30BaHuA var
var numbers = new []{1, 2, 3}; // lpu nucnojb3oBaHuu var

// TpedyeTcs MNOJIHbI MHULMATIN3ATOP

WHnymnanusayma Konnekymn

TpaauUuHOHHbII cNOCOO MHULIMANW3ALMHK KONNEKUHMH, TaKOH KaK List<T> (MM
Queue<T> WM Stack<T>), Bo BpemeHa C# 2.0 Bbirnsaen cieayroumm odpasom:

List<int> numList = new List<int>(); // IycToi cnucok
numbers.Add (1) ; // ILobBaBJjieHue 3JIEMEHTOB
numbers.Add (2) ; // To onHomy. ..
numbers.Add(3) ; // ...Dooooonro!

Ecaun y Bac ecTb 9TH yKcna B Apyroi KONNEKLUHH WM MacCHBE, MOXXHO NOCTY-
NUTb HEMHOTO NO-APYromy:

List<int> numList = new List<int> (numbers); // U3 maccusa
List<int> numList2 = new List<int>(numList);// U3 koJJekuum
numList.AddRange (numbers) ; // Tpu nomouym Br3oBa AddRange

Hauunas ¢ C# 3.0 MHMUManu3aTopbl KOEKLMA HANOMHHAIOT HHULMAH-
3aTOPbl MaCCHMBOB M CYLLIECTBEHHO NPOLLE B HCMOJb30BaHHH, YeM Oonee
paHHue cnocoObl. HoBble MHHLIMANM3aTOPbI HMEIOT ClIEAYIOLLHI BUA:

3ANOMHM!

List<int> numList = new List<int> { 1, 2, 3 }; // Cnucok
int[] intArray = { 1, 2, 3 }; // Maccus

KmoueBoe pasjMyue MEXay HOBbIMH HHHULIHAJIW3aTOpaMHU MaCCHUBOB U KOJJIEK-
UMK COCTOMUT B TOM, UTO AJ KOJUIEKLIMI 00s3aTeNIbHO HYXHO yKa3blBaTb THI AaH-
HbIX, T.€. MOCJIE KJIKOYEBOro CJj1I0Ba new CJAECAYET YKa3blBaTb List<int>.

B b1 MOXETE HCNOAB30BaTh HOBOE KJIHOUYEBOE CJI0BO var H C KOJUIEKLHAMU:

var list = new List<string> { "Head", "Heart",
"Hands", "Health" };

3AMOMHM!
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Mo2KHO Tak)Xe MCMO0Jb30BaTh HOBOE KJIKOUYEBOE CJIOBO dynamic:

dynamic list = new List<string>{"Head", "Heart", "Hands","Health"};

MHuuManu3aums ciosapei ¢ UCMONb30BaHMEM HOBOrO CHHTAKCHCa MOYTH Ta-
Kas xe:
Dictionary<int, string> dict =
new Dictionary<int, string> { { 1, "Sam" },
{ 2, "Joe" } };

BHelwHe Bce BbIMIAAUT Tak e, Kak MU ANl List<T>, HO BHYTPH BHELIHUX (pHU-
FypHbIX CKOOOK MMEETCS BTOPOil YpoBeHb CkOOOK, MO nape cKoOOK A5 KaX.aoro
anemeHTa cioBaps. [1ockonbKy AaHHBIHA cloBapb dict UMEET Leble KJIHOUM U CTpO-
KOBbIE 3HAUYEHUS, KaXKaas BHYTPEHHAS napa GUrypHbIX CKOOOK COAEPIKHMT YHMCIO U
CTPOKY, pa3fefieHHble 3anaTbiMH. [1apbl “KoU—3HaueHHe™ Tak)Ke pa3aesieHbl 3ans-
THIMH.

MHuuManu3aums MHOXKECTB (O KOTOPbIX i pacCKaxky B CJEAYIOLLEM pa3aefe)
OY€Hb MOX0XKa Ha MHULIMAIM3ALIHIO CITUCKOB:

HashSet<int> biggerPrimes =
new HashSet<int> { 19, 23, 29, 31, 37, 41 };

Acnonb3oBaHe MHOXXeCTB

B C# 3.0 noGaBaeH HOBbIH THN KOMIEKLIMK — HashSet<T>. Muooscecmeo (set)
npeacTapiseT coboi HeynopsA0YEHHYH KOMIEKLIMIO HEMOBTOPSAOLUMUXCS 3IEMEH-
ToB. KOHLenuus MHOXeCTBa NPOMCXOAUT U3 MaTeMaTUKU. B kayecTBe npumepos
MHOXXECTB MOXXHO MPUBECTH MHOXECTBO JHEMN HEee/H, YYEHUKOB B KJjlacce, LesblX
yucen U T.N. B otiMuMe oT MatemaTHyecKMX MHOXECTB MHOXecTBa C# He MOryT
ObITb OECKOHEYHBIMH, HO UX pa3Mep OrpaHUYeH TOJNbKO AOCTYMHOM NaMsThio. B no-
cneayrouux pasaenax Oyaer pacckaszaHo, kak paboTaTb C MHOXECTBaMU B CBOMX
nporpamMmax.

BbinonHeHmne cneyudnYHbIX ANA MHOXECTB 3aAa4

Tak e, Kak ¥ B ciiyyae ¢ ApyrMMH KOJUIEKLIUSIMM, Bbl MOXETE 100aBAATD 3J1e-
MEHTbI B MHOXECTBO, YAaJSTh UX UK UCKaTb. HO MOXKHO BbIMOJIHATH U HEKOTOPbIC
crneurdHrUHbIE AJI1 MHOXKECTBA ONepaLuu, Tak1e KaK 0bveduHeHue U nepeceverue
MHOXECTB'.

" OO onepauusax HaJi MHOXECTBaMHW MOHO Npo4ecTh B IHTEpHeTe, Hanpumep, Mo aapecy
https://www.probabilitycourse.com/chapterl/l 2 2 set operations.php.
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» OGBEAUIHEHIIIE CNnBaeT 3neMeHTbl ABYX MHOXKeCTB B OAHO.

» MepeceueHmne: HaxoAUT INEMEHTDI, KOTOPbIE UMEKDTCA OJHOBPEMEHHO B
060U1X MHOXECTBaXx, M BO3BPALIAET HOBOE MHOXECTBO, COCTOSALLEE TONb-
KO 13 3TUX INEMEHTOB.

» Pa3HoCTb: onpenenserT, Kakve SN1eMeHTbl OIHOrO MHOXeCTBa OTCYTCTBY-
10T B APYroMm.

Korna caenyer ucnosb3oBaTh HashSet<T>? B moboe Bpems, koraa Bel paboTtaere
C ABYMS MM Gosiee KOMJIEKLMSIMU U XOTUTE HaiiTH, HanpuMep, UX nepeceyeHue (Uau
CO31aTh KOJUIEKLIMIO, KOTOpasi COAEPXKHT [BE APYrHe KOJIEKLHUH, HIH UCKIHOYUTD
rpymniy 3J1€MEHTOB U3 KOJIJIEKLMH). MHOrMe MeToabl HashSet<T> MOrYT CBSI3bIBaTh
MHOXECTBA W ApYrHe Kacchl kosiekuni. KoHeuHo, MHOXecTBa cnocoOHbI Ha 60/1b-
lee, TaK YTO MOMILMTE TEPMHUH HashSet<T> B CNPABOYHOMN cUCTEME M0 SA3bIKY Npo-
rpammupoBanus C#.

Co3paHne MHOXecTBa

Ilﬂﬂ co3/aHus 00beKTa TUMA HashSet<T> MOXHO BbIMOJHUTh ciaeayromue neu-
CTBUA:

HashSet<int> smallPrimeNumbers = new HashSet<int>();
smallPrimeNumbers.Add (2);
smallPrimeNumbers.Add (3);

Bosee y}lOGHO BOCIIOJIb30BaTLCA l/lHVIU,ldaﬂMSaTOPOM KOJUJIEKLUHUH:
HashSet<int> smallPrimeNumbers =
new HashSet<int> { 2, 3, 5, 7, 11, 13 };
MOHO Takxe Cc034aTb MHOX>XKECTBO U3 CyU.lCCTByIOUleﬁ KOJIJIEKUHUH HaﬂOIlOﬁHC
CITMCKa UJIKM U3 MacCHUBa:

List<int> intList = new List<int> {0, 1, 2, 3, 4, 5 6, 7};
HashSet<int> numbers = new HashSet<int>(intList);

Jlo6aBnenune 3nemMeHTa B MHOXXeCTBO

Ecnu Bbl moneiTaeTech 100aBUTh 31EMEHT B MHOXKECTBO, B KOTOPOM 3TOT 3Jie-
MEHT YyKe uMeeTcs (smallPrimeNumbers.Add(2) ;), TO, C OHOM CTOPOHbI, 3TO HE
Oyaer BOCMPHUHATO Kak OLMOKa, HO ¢ APYroil — caMO MHOXECTBO MPHU 3TOM He
U3MEHHUTCS (TaK Kak B MHOXKECTBE HE MOXeET ObITh AyOnukaToB). Metoa Add () Bep-
HET true, eciiu AoOaBAEHHE BbINOJIHEHO, U false — B MPOTUBHOM ciy4yae. Bbl He
00s13aHbl NPOBEPSTH BO3BPALLAEMOE 3HAYEHHE, HO OHO MOXET OKa3aThCsl MOJE3HbIM,
€CJIM Bbl 3aXOTUTE BBIMOJHUTL KaKHe-TO AEHCTBUS B ciyuae 100aBeHUs B MHOXe-
CTBO AyOJMKaTa yxe COAepIKaLLErocs B HEM 3JIeMEHTa:

FNABA 6 [naBa ans konnekuymoHepos 165



bool successful = smallPrimeNumbers.Add(2);
if (successful)

{
// 2 nmoBaBJIEHO, MOXHO BBIIOJIHUTBb KaKUe-TO
// CBA3aHHBIE C 3TMM OENCTBUA

BbinonHeHue 06vepauHeHUA

B npuBeneHHOM nanee npumepe JEMOHCTPUPYETCS sl METOAOB HashSet<T>,
HO, 4TO OoJsiee BaXKHO, B HEM MOKa3aHO UCMOJb30BaHHE HashSet<T> @ kauecmee un-
cmpymenma ons pabomel ¢ Opyeumu Koriekyusimu. HashSet<T> M0O3BOJSET BbINOJI-
HATb CTPOrMe MaTeMaTHYECKHE ornepaLlH, HO ero BO3MOXXHOCTb KOMOMHHUPOBATh
KOJINEKLMH pa3iMuHbIMU cocobaMu NpeacTaBAsieTcss MHE 0COOEHHO y100HOM.

[TepBblit dparMeHT 3TOro Koja HauMHaeTCs CO CrMUcKa List<string> U Mac-
cuBa. Kaxcablii U3 HUX COAEPXHUT Ha3BaHUs UBeTOB. Eciu Bbl 00bEAMHHMTE KX
MpH MOMOLLH MPOCTOro BbI30Ba METOJA CMMCKa AddRange () (Hanpumep, colors.
AddRange (moreColors) ; ), TO MOJIyYEHHBIH B pe3ysbTaTe CMUCOK OyIeT UMEThb
ny6nukatbl (yellow, orange). Mcnonb3ys e HashSet<T> v MeToA UnionWith (),
MOXHO 00BEAUHHUTB JBE KOJIEKUHMH W YAANHUTb Bce yOAMKaTbl ONHUM AEHCTBHEM,
KaK MoKa3aHo B CJIELYIOLLEM MTPUMEPE.

Console.WriteLine ("ObbenvHenne koJulekumy 6e3 nybmnmkaToB:");
List<string> colors =

new List<string> { "red", "orange", "yellow" };
string[] moreColors =
{ "orange", "yellow", "green", "blue", "violet" };

// llepBasd cTammsa - CO3OaHue MHOXeCTBa. ..
HashSet<string> combined = new HashSet<string>(colors);
// ...BTOpas crams - OObelMHEHMEe DBJIEMEHTOB M3

// oboux cnuckoB ©e3 nybJMKaTOB

combined.UnionWith (moreColors) ;

foreach (string color in combined)

{

Console.WritelLine (color);

}

B pe3ynbTare Mbl MONYy4aeM MHOXECTBO, KOTOPOE COAEPXKHT 3€MEHThI "red",
"orange", "yellow", "green", "blue" U "violet". Ha nepBom 3Tane cnucok
colors MCMOAbL3YeTCS 111 MHULMANU3aLUMK HOBOIO MHOXECTBAa HashSet<T>.
Ha BTopom 3Tane BbI3bIBa€TCs METO MHOXKECTBA UnionWith (), KOTOpbIH 100aBAsSET
K MHOXECTBY MacCHB moreColors, HO haKTH4YeCKH 100aBASET TOJLKO T€ 3JIEMEHTHI
MacCHBa, KOTOPBIX €lle HET B MHOXeCTBE. B KOHUE KOHLIOB MHOXECTBO COAEPXKHUT
BCE LIBETa, KOTOpblE HMEIOTCS B 000MX MCXOIHBIX MHOXECTBAX.
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Ho npeaAnoJIoXXKUM, YTO BaM HYXKEH CMUCOK List<T> C 3TUMH lIBETAMH, @ HE MHO-
)KEeCTBO HashSet<T>. B NMPpHUBEACHHOM HHXKE ¢)parmeHTe NMokKasaHo, Kak ¢o3a1aTb HO-
BbI CMUCOK List<T>, HHHULIMANU3UPOBAHHbBI MHOXECTBOM combined:
Console.WriteLine("\nllpeoBpa3yeM MHOXeCTBO B CNMCOK:");

// HOBBIA CNMCOK MHMLMAIM3UPYEeTCS MaCCUMBOM
List<string> spectrum = new List<string>(combined) ;
foreach(string color in spectrum)

{

Console.WriteLine(color);

1

I3

MNepeceyeHne MHOXECTB

[peacraBbTe, 4TO BaM Hy»kHO paboTaTh B NpeABbIOOPHOH KaMNaHWH NPE3UIEH-
ta CLLIA ¢ npumMepHO 1€CATKOM MCXOAHBIX KAHAMAATOB OT KaX10H W3 OCHOBHBIX
naptuid. Hemano U3 HUX ABAsIOTCSA ceHaTopaMHu. Kak noay4yuTs cnucok kaHamaa-
TOB-CEHaTOpOB? MeTox IntersectWith () Kiacca HashSet<T> NO3BOJSAET NOTYUYHTD
3JIEMEHTBI, NPUCYTCTBYIOLLME OAHOBPEMEHHO B CMIUCKE KAHAWAATOB B NPE3HUAEHTI
M B CITUCKE CEHATOPOB:

Console.WriteLine("\nllouck repekpuTus OBYyX CIMCKOB:");
List<string> presidentialCandidates =

new List<string> { "Clinton", "Edwards", "Giuliani",
"McCain", "Obama", "Romney" };
List<string> senators =
new List<string> { "Alexander", "Boxer", "Clinton",
"McCain", "Obama", "Snowe" };

HashSet<string> senatorsRunning =

new HashSet<string> (presidentialCandidates);
// IntersectWith() HaxXomWT Te BJIEMEHTH, KOTOPHE VMMEKTCH
// B oBOMX MHOXECTBax, yIalsds OCTallbHbe
senatorsRunning.IntersectWith (senators);
foreach (string senator in senatorsRunning)
{

Console.Writeline(senator);

}

B pe3yabrate Mbl noayuyum "Clinton", "McCain" 1 "Obama", MOCKOAbKY TOJbKO
OHH MPUCYTCTBYIOT B 0OOMX CMHCKaXx.

B npuseneHHom nanee hparMeHTe Koaa MCMONb3YETCA METOA Symmetric
ExceptWith (), KOTOpbIH OAET pe3ysbTaT, MPOTUBOMOJIONKHBIH MeTOoAYy Inter-
sectWith (). B To Bpems kak nepeceyeH1e AaeT TONbKO TE JIEMEHTbI, KOTOPbIE MpPH-
CYTCTBYIOT B 000MX CMHUCKaX, SymmetricExceptWith () AaeT Te 31€MEHTbl U3 000MX
CMHUCKOB, KOTOPBIE NPUCYMCMBYIOM MONbKO 8 00HOM U3 HuX. B uTore Mbl nonyyaem
MHOXECTBO M3 371eMeHTOB 5, 3, 1, 12 1 10:
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Console.WriteLine ("\nHenepekpkRanuMecs 3JIEMEHTH CHMUCKOB:") ;
Stack<int> stackOne =

new Stack<int>(new int[] { 1, 2, 3, 4, 5, 6, 7, 8 });
Stack<int> stackTwo =
new Stack<int>(new int[] { 2, 4, 6, 7, 8, 10, 12 });

HashSet<int> nonoverlapping = new HashSet<int>(stackOne);
// SymmetricExceptWith() cofupaeT sJIeMEeHTH, KOTOpHE eCTb
// TOJILKO B OOHOM M3 KOJUIEKLUMM, HO He B OOEeMX OOHOBPEMEHHO
nonoverlapping.SymmetricExceptWith (stackTwo) ;

foreach(int n in nonoverlapping)

{

Console.WriteLine (n.ToString());

Mcnonb3oBaHHe CTEKOB 31€Cb HEMHOIO HECTaHAAapTHOE, MMOTOMY YTO KOA nobas-
JIA€T BCE 3JIEMEHTBI B CTEK OAHOBPEMEHHO, @ HE BHOCUT KaXXabli U3 HUX MO OTAE/b-
HOCTH. KOppeKTHble onepalrH CoO CTEKOM 3aKJ1io4aroTCsA BO BHECEHUH 3JIECMEHTOB B
CTEK M0 OAHOMY H B TAKOM K€ UX CHATHHU CO CTEKa.

OO6paTHTe BHUMaHHE Ha TO, YTO BCE MPOJAEMOHCTPUPOBAHHBIE METObI
HashSet<T> MMEIOT THN void, T.€. OHW HE BO3BPALLAIOT 3HaYeHUs. Takum
00pa3oM, pe3y/ibTaT HEMOCPEACTBEHHO OTOOpaXkaeTcsi B MHOXKECTBE, AJs

TEXHUSECKUE
noaposHoC™M  KOTOPOI'O BbI3BaAH METOA; B NMNPUBEACHHOM BbILLIE (bparMeHTe 3TO MHOXEC-

CTBO nonoverlapping.

MonyueHue pasHocTh

npOTMBOHOHO)KHaSI 3aja4a 3aKjiro4acTCs B TOM, YyTOOBI yAaJuTb Mto0ble 31eMeH-
Tbl, KOTOpbIE UMEIOTCSH B oboux CIUCKax, Tak, YyTOOBI B KOHEUHOM HTOre MOJYYHTb
B PE3YJbTUPYIOLLEM CITHCKE TOJIbKO T€ 3JIEMEHTBI, KOTOPbIE OTCYTCTBYHOT B ApYIrOM
CMHUCKE. DTO BBIMOJHAETCS C MOMOLLLIO METOAA ExceptWith () knacca HashSet<T>:

Console.WriteLine ("\nJckioueHne 3JIEMEHTOB M3 crnucka:");
Queue<int> queue =
new Queue<int>(new int(]} { O, 1, 2, 3, 4, 5, 6, 7, 8, 9, 17 }):
HashSet<int> unique =
new HashSet<int> { 1, 3, 5, 7, 9, 11, 13, 15 };
// ExceptWith() ymander m3 unique 3JIeMEHTH, KOTOpHIE
// wMeloTCcs B Hamuumu B queue: 1, 3, 5, 7.
unique.ExceptWith (queue) ;
foreach (int n in unique)
{

Console.WriteLine(n.ToString());

}

[Tocne 3Toro koaa U3 unique OKa3bIBAHOTCS UCKIFOYEHBI €r0 3JIEMEHTBI, KOTOpbIE
nmetorcs B queue (1, 3,5, 7 1 9) M B KOHEUHOM MTOrE B unique OCTaOTCS TOJIbKO
snemeHTol 11, 13 1 15.
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He ucnonbsyure crapble Konnekuyuu

M3HauanbHO Kiacchl KOJUIEKLMHA ObUTM peann30BaHbl Kak KOJMJIEKLUMH 171 TUna
Object, Tak YTO ObIJIO HEBO3MOXHO €CO3]aTh KOJIJIEKLIMIO KOHKPETHO Al string
uimn ans int. Takas KonneKuMs No3Bosiia XpaHUTh 1000 THM JaHHBIX, MOCKOJIbKY
Bce 00bekThl B C# nopoxaeHsbl oT knacca Object. [loaTroMy Bel Morau no6aBsts U
int, W string 6 00Ky U my dice KoneKkyuio, He NoJyyast MpY 3TOM HUKaKKWX cooOlLiie-
Huit 006 owwnbkax (B cuily HacienoBaHus U noauMopdusma C#, o KOTOpbIX NoraeT
peyb B HacTH 2, “O6bEKTHO-OPUEHTUPOBAHHOE NMporpaMmMmupoBaHue Ha C#”).

Ho y Takoro pelueHnst MMetoTCsl O4EHb CEPbE3HbIE HEAOCTATKM: YTOObI MOJYUHTb,
Hanpumep, int, 0 KOTOPOM M3BECTHO, YTO OH OblJ1 MOMELLEH B KOJUTIEKLIMIO, TpeOyeT-
Csl NPUBECTH OOBEKT Object K THMY int:

ArrayList ints = new ArrayList(); // Crapeit cnucok Objects
int myInt = (int)ints[0]; // TonyueHue nepeoro int u3 cnucka

DTo BBIMISAMT TakK, kak OyATO int cnpsTaHo B MaTpeluke. Eciu He BbIMONHUTD
MpUBEAEHHUS THMA, MaTpeLIKa He PaCKpPOETCs, U Bbl MOJyYUTE OLIMOKH, CBSI3AHHBIE
C TEM, HarpuMep, YTo Object He MOAAEPXKUBAET OMNEpaLMIO + WK ApyrHe MeTo-
Ibl, CBOMCTBA M OMEpaTopbl, KOTOpbIE Bbl 0XHAaeTe OT int. MoxHO paboTaTe M ¢
JaHHbIMH OrpaHWUYEHUSIMH, HO TaKOM KOJ MOABEp>kEH OLUMOKaM U CIIULLKOM MHOro-
CJI0BEH M3-3a NMEPENOHEHUS MPUBEAEHUAMH (Ha CHMTas ONpEEEHHbIX HAKIaAHbIX
pacxonoB, CBSI3aHHbIX C TaK Ha3biBaeMoMH ynakoBkoi (boxing), KOTopbie MOryT Cy-
LLECTBEHHO 3aMeJIUTb NporpamMmy).

Ecnn B koniekumu conepxarcs pasHopoaHble 0ObEKTbI, HAMPUMEP KarycTa H Ko-
pOJIM, CUTyaLMs TONbKO yXyawaeTcs. Tenepb mpuaeTcs BbIMOJHUTD ONpPEAEIEHHbIE
AEHCTBUA 1Sl BLIACHEHUS!, YTO UMEHHO Bbl BLUIOBWIIM M3 KOJUIEKUMH — KamycTy
MJIK KOpoJIsl, 4TOOBI OnepaLst NpUBeaeHHs Oblla KOPPEKTHOM.

[Tpu Bcex 3TUX OrpaHUUEHUsIX HOBblE 0000LLEHHbIE KOJIIEKLMH OKa:3a1MCh I710T-
KOM cBexero Bo3nyxa. OHM He TpeOyIOT BbIMOJHEHUs MPUBEAEHWH, U Bbl BCEraa
3HaeTe, Kakoi 0OBEKT MOJYUHMIIN U3 KOJUIEKLMH, NMOCKOJIbKY B OJHY KOJJIEKLMIO
MOJXHO nomeuiatb 00bEeKTh TOJNbKO ofHOro Tuna. Ho Bbl Oynere BcTpevaTbes co
CTapbIMH KOJJIEKUMSMH B Uy)KOM KOJZIE, @ MHOTa BaM JaXe MPUAETCS MMH MOJb30-
BaTbcs (korzaa y Bac OyayT oueHb BECKME MPHUUMHBI 1J1s1 XpaHEHUs B OJIHOM KOJLIeK-
UMM O6alIMaKkoB U Cypryya).

Heo6oO0ueHHbIe KOMJIEKUHH MOXHO HaWTH B MPOCTPAHCTBAX MUMEH
System.Collections M System.Collections.Specialized. CoBpe-
MeHHble 0000LUeHHbIE KOMIEKUMW HaxOASTCS B MPOCTPAHCTBE MMEH
System.Collections.Generic. (O npocTpaHCTBaX UMEH U 0000 LLIEHHOM
nporpamMmMupoBaHuH OyneT paccka3biBaTbes B 4acTH 2, “O6bEKTHO-OpH-
€HTUPOBaHHOE NMporpaMMmupoBaHue Ha C#.)

3AMNOMHW!

FNABA 6 [nasa ans konnekuvoHepos 169






[naBsa 7/
Pa6oTa c Konnekynamm

. B3TOW MMABE...

» Pabota c katanoramm n ¢annamm Kak ¢ Konnekymamm
» Fepéalicnenue snementos KomnneKiim

» Peanv3saunAa nHAeKCaLUm AnA NPOCTOro obpauieHnn
K 06beKTam Konnekuum

» O6xopa Konnekuun npu nomouyn 6noka utepatopa C#

rnase 6, “I1aBa 019 KOJIEKLIMOHEPOB”, paCCMaTPUBAIOTCS KIACCHI KOMAKYUlL
n3 6ubanoreku knaccoB .NET Framework, ucnonbsyemoie B C# u apyrux
a3blkax nporpammupoBanus .NET.

B nepBoii yuacTh AaHHO# rnaebl pacluMpsieTcs NoHsTHe “konnekuuns’”. Hanpumep,
pPaccMOTPHUM CJIeAyHOLLHE KOEKLMKU: dail KaK KOJUIEKUMIO CTPOK MM 3anucei ¢
JNaHHbIMM M KaTaJlor Kak kojulekuuto ¢ainos. DTa rnaBa OCHOBaHa Ha Marepuale
rnasbl 6, “I'naBa Ans KoJNJEKUMOHEPOB”, U MaTepuase o dainax u3 yactu 3, “Bo-
Mpochl MpoeKkTUpoBaHus Ha C#”.

OnHako OCHOBHOE BHUMaHHE 31€Ch yaenseTcs 00X0ny, WiIM umepayuu, KoJiek-
LM Bcex BUAOB — OT KaTanoros ¢aiioB 10 BCEX BUIOB MAaCCMBOB M CITUCKOB.

O6xopa KaTtanora ¢ainnos

B psne cnyuaeB TpebyeTcs B moMckax 4ero-To npockaHupoBaTh Karasor ¢aiios.
[TpuBeneHHass HUXKE AEMOHCTpALMOHHAA nporpamma LoopThroughFiles npocMa-
TpuBaeT Bce (aiabl B JaHHOM KaTajiore, CUMThbIBas Kaxcabli dain W BbIBOAS €ro



COAEPXKMMOE Ha KOHCO/b B LUECTHaALATEPHYHOM popmaTe. 3TO AEMOHCTPUpYET
BaM, 4TO (ail MOXHO BbIBOAHTH HE TOJIbKO B BUAE CTPOK. (UTO Takoe LuecTHaala-
TepHUHbIi GopmaT, Bbl y3HaETE HEMHOIO MO3XKE.)

Ucnonb3oBaHue nporpammbl LoopThroughFiles

B koMaHaHO# cTpoke Mosb30oBaTelb yKa3blBa€T KaTajor, UCMo/b3yeMblii B Kaue-
CTBe apryMeHTa nporpammbl. Cneanytowias komaHaa OyaeT BbIBOAWTD B LUECTHALA-
TEPUYHOM BHJE Bce daiibl U3 KaTasora temp (Kak OMHapHbIE, TAK U TEKCTOBbIE):

loopthroughfiles c:\temp

Ecnu He BBeCTH MMs KaTaJsiora, Mo yMOJIYaHUIO MpOrpaMMa UCMoJb3yeT TEKY LMK
KaTtaJor.

Ecnu 3anyctuth 31y nporpammy B KaTtajiore ¢ 00/bLIHM KOJIMYECTBOM
¢daiinos, TO BbIBOA LUECTHAAUATEPUYHOTO JaMIa MOXET 3aHATh AJIHTEb-
Hoe Bpems. MHoro BpemeHH TpeOyeT v BbiBOA Aamna Gosbluoro gaiina.
JIn6o ucnbiTaliTe NporpamMmy Ha KaTtaljiore rnokopoue, nu6o, Koraa Bam
HajoecT, npocto HaxxMmute knaBuwu <Ctrl+C>. Dta komaHAa A0DKHA
npepBaTh BbIMOJHEHHE MPOrpaMMbl B JIFOOOM KOHCOJILHOM OKHE.

BHUMAHUE!

Ecau Bbl yKaxeTe HEKOPPEKTHbIM KaTaJior x, TO BbIBOJ MporpamMmmbl OyaeT UMeTb
clieayrouuin BUA:

Karanor "x" HeBepeH
Could not find a part of the path "C:\C#Programs\LoopThroughFiles\bin\
Debug\x".

dannoB OoJblle HET
Haxamre <Enter> nOyd 3aBeplieH\s NPOI'PaMMbL. . .

WECTHAAUATEPUYHbIE YNCNA

Kak 1 6uHapHble uncna (0 1 1), wecTHaguaTepuyHble YMCNa TakKke OYeHb BaXHbl B
KOMNbIOTEPHOM NPOrpammuposaHni. B wectHaguate pnyHom cncteme CHUCNeHnn
undpamm ABNAITCA 06bluHbIE AeCATUYHBIE undpbl 0-9 1 bykebl A,B,C,D,Eun F,roe
A=10,B=11,.., F=15.4na nanoctpauum (npedurkc Ox yKasbiBaeT Ha LWeCTHaa-
LUaTepUYHOCTb BbIBOAMMOrO YMCNa):

0xD = 13 decimal

0x10 = 16 decimal: 1*16 + 0*1

0x2A = 42 decimal: 2*16 + A*1l (3mecp A*1l = 10*1

ByKBbl MOryT BbITb Kak CTPOUYHBIMU, TaK M NPONUCHBIMU: F O3HAYaeT To Xe, 4To U £.
3TN Yncna BbIFMARAT NPUYYANMBO, HO OHWU OY€Hb NONE3Hbl, B 0CO6EHHOCTW NpU
oTnagke unu paboTe C annapaTHOM YacTbio UK COAEPKMMbIM NAMATH.
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Hauano nporpammbi

Kak 1 Bo Bcex npumepax B KHUre, MporpamMma HauMHaeTcs ¢ 6a30Boi CTPYKTYpHl,
MOKa3aHHOM HHXE. O6paTHTe BHUMAHHE, YTO Bbl JOJDKHbI BKIKOYUTL OTACIbHYIO
JUPEKTUBY using A1 NPOCTPAHCTBA UMEH System. I0. K 3Toit 6a30B0# cTpyKTYpE
HCOGXO,[[HMO ﬂOGaBHTb OTACJbHbIC (byHKl_lldl’l, OMHUCaHHbIC B CEAYIOLIUX pa3aciax.
using System;
using System.IO;

// LoopThroughFiles - mpoxon no BceM aniaM, COIepxauyMmcs B
// katanore. 3OeCb BbIIOJHAETCS BHBOL WECTHANLATEPUYHOTO

// nammna ¢aiyia Ha 9KpaH, HO MOTYT BBIIOJHATBCS U JIOOBIE MHbE
// mencTBuA

namespace LoopThroughFiles

{

public class Program
{
}

'1(1"){“!!HIHE!Ila|lalibﬂitn)(IBXK)‘]IIbIX{l]aIlHIﬂ)(

Kax(noe KOHCOJIbHO€ MPHJI0KEHUE HAYHUHAETCH C (byHKLll/lM Main (), KaKk nokas3sa-
HO BO BCEX Mpe€ablayLIHX rnaBax. He BOJ]HyFITer, €CJIH Bbl HE COBCEM MOHHUMACTEC,
Kak GpyHkuMs Main () momkHa paboTaTh B paMKkax KOHCOJAbHOTO npuaoxeHus. [Toka
npocTo 3HakTe, 4To nepBoi GyHkKUHEN, koTOpYytO Bbi3biBaeT C#, siBnsercs GyHKUHs
Main () KOHCOJILHOIO MPUI0XKEHHUS, KaK NMOKa3aHO B CA€AYHOLEM KOAE.
public static void Main(string[] args) {

// EcJin UMs KaTaJlora He yKasaHo...
string directoryName;

if (args.Length == 0) {

// ...moJydaeM yMd TeKylWero Karajora.. .
directoryName = Directory.GetCurrentDirectory();
} else {
// ...B NPOTMBHOM CJIyyae pacCMaTpPUBAEM MEPBLII apI'yMEHT

// B kauecTBe ymMeHM paboyero KaTaJora.
directoryName = args(0];

}

Console.WriteLine(directoryName) ;
// TonlydeHue crnmcka (anjioB B KaTaJjore.
FileInfo[] files = GetFileList (directoryName) ;

// Tlpoxon no BceM o¢aiiaM Cnmcka,
// C BHIBOIOM WECTHANLATEPMYHOT'O Mamla KaxOoro odania.
foreach (FileInfo file in files) {
// 3Bamuceh yMeHn oaitna.
Console.WriteLine ("\n\nlamn daina {0}:",
file.FullName) ;
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// BbIBOL COIEPXMMOTO ¢aiya Ha KOHCOJb.

DumpHex (file) ;

// OxuIOaHve mnepen BbBOAOM cCjenyilmwero odamia.
Console.WriteLine("\nHaxvmre <Enter> nnsa npomoJukeHus");
Console.Readline();

}

// PaBora cpesaHa!

Console.WriteLine ("®annoB GoJibme HeT") ;

// OxupaHue MOATBEPXIEHMA MOJb30BaTENA

Console.Writeline ("Haxmmre <Enter> nna "
"3aBepleHnsa Nporpammel. .. ") ;

Console.Read();

[lepBas cTpoka 4€MOHCTpPaLMOHHOI MporpaMMbl LoopThroughFiles onpeaens-
€T HaJluyKe apryMeHTa B koMaH1HOH cTpoke. Ecau cnucok apryMeHToB nycT (args.
Length paBeH 0), nporpamma BbI3bIBaeT Directory.GetCurrentDirectory ().
Ecau nporpamma 3anyuena u3 Visual Studio, a He U3 KOMaHIHOM CTPOKH, TO MO
yMoa4aHHIO OyleT Mcnonb30BaThCs MOAKATaNOr bin\Debug B KaTtajaore npoekra
LoopThroughFiles.

Knacc Directory npeaoctaBiasieT noJib30BaTesto Habop METOAOB IS pa-
60TbI ¢ KaTanoramu, a knacc FileInfo — AAs NepeMeELLEHHsl, KOMUpOoBa-
HUA U ynaneHus ¢ainos.

COBET

3arem nporpamma MoJly4aer crucok Bcex ¢ainoB B ykazaHHOM KaTaJore ro-
CpelNCTBOM BbI30Ba GetFileList (). DTOT METOA BO3BpallaeT MaccHB 0OBEKTOB
FileInfo. Kaxnbiii 00bekT FileInfo coaepxut uHbopmaLuio o daiine, Hanpumep
uMms ¢aiina (kak MonHoe UMs ¢ nyTeM, FullName, Tak U 6€3 MyTH — Name), aaty
€ro co3aaHvs U BpeMs MnocJI€AHEro U3BMEHEHHSI. MCTO,[I Main () MPOXOAHUT MO BCEMY
cnucky ¢ainoB ¢ nomoltbto uukna foreach. OH BbIBOAUT UMs Kaxcaoro ¢aiina u
nepenaer ero MeToay DumpHex () 115 BbIBOJA COAEPXKUMOTrO Ha KOHCOb.

Co3panue cnucka pannos

[Ipexxne yem Hauats paboTy co cnuckoMm ¢aiinos, ero Heobxoarumo co3aats. Me-
TOA GetFileList () HaYMHAET C CO3AAHMUS MYCTOro CMUCKa NEMEHTOB FileInfo.
DTOT CMMCOK BO3BpaLlaeTcs B ciayyae olnbku. BoT cooTBEeTCTBYIOLLHKIA KOLI.

// GetFileList - noJsyyeHme crmcka Bcex (aijoB B
// yKas3aHHOM KaTaJjore
public static FileInfo[]
GetFileList (string directoryName) {
// HaumHaeM C MyCTOro CHMUCKa
FileInfo[] files = new FileInfo[0];
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try |
// TonyuyaeM mHbopMaLyio O KarTajore
DirectoryInfo di =
new DirectoryInfo(directoryName);
// B Hel mMeeTcsa cCnMcok ¢banyioB
files = di.GetFiles{();
} catch (Exception e) {
Console.WriteLine ("Karagor \"" + directoryName +
u\u HeBepeH") ;
Console.WritelLine (e.Message) ;

¥

return files;

3aTteM MeToa GetFileList () co3maeT oObekT DirectoryInfo. Kak v rnacurero
MMsl, 00beKT DirectoryInfo COAEPXKUT TOT XKe BUA HHPOPMALMKU O Karasore, 4To U
00beKT FileInfo o dakine. OnHako y obbekra DirectoryInfo €CTb JOCTYN K OAHOH
BELLH, K KOTOpOH HET A0ocTyna y obbekra FileInfo, — K CMUCKy ¢aiinoB kaTanora
B BUA€E MaccuBa FilelInfo.

Kak o6bi4HO, MeToa GetFileList () momewaer koa, paboTatowmii ¢ paknamu U
KaTajoramu, B 60Jb1u0H try-0510K. (OOBACHEHHE, UTO TAKOE KJIFOUYEBLIE CJIOBA try H
catch, naetcs B rnase 9, “ITH ucktounTeNbHbIe UCKItoueHHs”.) KoHeTpykums catch
B KOHLIE METOJA MEPEXBATHIBAET BCE reHepUpyeMble OLIMOKHU U BBIBOAUT UMS KaTa-
Jora (KOTopoe, BEpOsiTHO, BBEI€HO HEBEPHO, T.€. TAKOrO Karasjora He CyLlIEeCTBYET).

[locneaHui war cocTout B Bo3Bpate files, KOTOPbIH COAEPXKHUT CIHU-
cok (aiinoB. ByabTe BHMMaTeNbHBI NMPU BO3BpaTe ccbiiok. Hanpumep,
HE BO3BpalLaNWTE CCbUIKM HA Ha OJIHY M3 BHYTPEHHHUX odepeneH B Kiac-
ce PriorityQueue B mase 8, “O600LEHHOCTL”, €CJIM HE XOTHUTE HaMe-
PEHHO MpUraacUTh NoJib30BaTeNe MellaTh HOpMalbHOM paboTe Kiacca
(myTeM paboThl He Yepe3 METOIbI Kjlacca, @ HaNpsSIMYIO C OYEPEASIMHU).
Ho GetFileList () He maeT BaM JOCTYMa K BHY TPEHHOCTSM OJHOrO M3
BallMX KJACCOB, TaK YTO B JAHHOM CJly4ae BCE B MOPSAKE.

BHUMAHUE!

dDopmaTtupoBaHue BbiBOAa

C cobpaHHbIM cniuckoM ¢alnoB Bbl MOXKETE AenaTh Bce YTo XoTute. [1puBeneH-
HbIH npuMep oToOpaxcaeT coaepxkumoe Kaxaoro ¢anna B LieCTHaALATEPUUHOM
dopmare, KOTOpbIH MOXET ObITh MOJIE3HBIM B HEKOTOPBIX CUTYaLMsX. [lepen TeM kak
Bbl CMOXETE CO3/1aTh CTPOKY BbIBOJA B LIECTHAALATEPUUHOM dopmaTe, BaM HYKHO
CO3/aTh OTAE/bHbIE BBIXOIHbIE CTPOKK. MeTon DumpHex (), NpeacTaBAEHHbIH 31€Ch,
MOXET MOKa3aThCsl BaM CJIOXKHbBIM W3-3a TPYJHOCTEH NpaBHIbHOrO GopMaTHPOBaHHS
BbIBOJA.
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// DumpHex mnnas 3alaHHOTO daijia BHBOIMT €TI0 CONepArmMoe
// Ha KOHCOJIb
public static void DumpHex (FileInfo file)
{
// OTkpeBaeM obani
FileStream fs;
BinaryReader reader;
try
{
fs = file.OpenRead();
// 3aBopauvBaeM NnoTok B BinaryReader.
reader = new BinaryReader(fs);
)
catch(Exception e)
{
Console.WriteLine("\nHe Mory umrare \"" +
file.FullName + "\"");
Console.Writeline(e.Message);
return;

}

// TIOCTPOUHHIA MPOXOI [0 COIdepXMMOMYy daria
for(int line = 1; true; line++)
{
// CuuTeBaeM ouepelnble 10 GaT (3TO BCe, UTO MOXHO
// pa3MecTuTb B OIHOM CTPOKEe); BHIXOIVM, KOTIa BCe
// BaiTE CUNTAHBI
byte[] buffer = new byte[10];
// Lna dreHus ucnojb3yeMm BinaryReader.
// TpuMeuanve: B 3TOM Cllydae MCHOJIb3OBaHME
// FileStream Takxe OBUIO ObH OUEHb MPOCTEM OEJIOM.
int numBytes = reader.Read(buffer, O,
buffer.Length);
if (numBytes == 0)
{
return;
}
// BHIBOIMM CUMTaHHBIE TOJILKO UTO HOaHHble, NpelBapsas UX
// HOMEpOM CTPOKM
Console.Write("{0:D3} - ", line);
DumpBuffer (buffer, numBytes);
// Tlocne kaxibix 20 CTPOK OCTaHABAMBAEMCSH, TaK Kak
// TPOKPYTKA KOHCOJILHOT'O OKHA OTCYTCTBYET
if ((line % 20) == 0)
{
Console.WritelLine ("Haxmmre <Enter> 1mus BeiBOOA " +
"ouepenHex 20 cTpok");
Console.ReadLine () ;
}
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MeToa DumpHex () HauuHaeT paboTy ¢ oTKpbiTHs daitna. ObbekT FileInfo co-
AEpKUT MHPOpMaLMIO O daitsie, HO HE OTKpbIBAET ero. Meroa DumpHex () nosayyaer
nosiHoe uMs daitia, BKIOYas NyTb. 3aTEM OH OTKpPbIBAET FileStream B pexume
TOJbKO AJI YTEHHUS C UCMOJIb30BAHMEM 3TOr0 MMEHHM. Bilok catch nepexsarbiBaeT
MCKJIFOYEHHE, ECIIM FileStream HE B COCTOSIHUM MPOYECTb dail no Toi WK MHOM
MPHYMHE.

3arem DumpHex () cuMTbiBaeT daitn no 10 6aiT 3a pa3 U BbIBOAUT MX B OJHY
CTpOKy B LiecTHaauaTepuyHoM dopmare. [locne BbiBoga kaxabix 20 cTpok npo-
rpamma npUoCTaHaBIMBaeT paboTy B 0XKMAAHWHM HaXKaTHs MOJIb30BaTENEM KJIaBHULLIH
<Enter>. [1pu peannzaumnn 310it GpyHKLHOHATBHOCTH 51 BOCMOJb30BAJICS ONepaTo-
POM MOJTyYEHHUs OCTATKa OT ACJIEHHS &.

Ilo BepTHKanM KOHCOIBHOE OKHO MO YMOJIYaHUIO UMEET 25 CTpoK (npas-
Aa, MoJib30BaTe/lb MOXKET U3MEHUTb ITY HACTPOWKyY, 106aBUB MK YOpaB
CTPOKH). DTO O3HA4aeT, YTO Bbl AOKHbI J€JaTh Nay3y Mocjie BbiBOAA
kaxcablx 20 cTpoK MM 0Kouslo Toro. B npoTBHOM ciyuyae naHHbie 6yayT
ObICTPO BbIBEAECHBI HAa 3KPaH, U MOJIb30BaTE/b HE CMOXET MX MPOYECTD.

COBET

Onepauus aeneHus no Moay o (%) BO3BpallaeT OCTATOK MOCJE AejieHMUs,
T.€. BbIpaXKeHHEe (1ine%20)==0 UCTUHHO MpPH 3HAYEHHUAX line, paBHbIX 20, 40, 60,
80... CnoBoM, uaes MOHATHA. ITO BaXKHbIit METOA, MPUMEHUMBII 1151 BCEX BUOB
LIMKJIOB, KOr4a HYXKHO BBIMOJHATb HEKOTOPYO OMEPALIMIO TONILKO € ONpeAeeHHO
4acTOTOM.

BbiBoA B wecTHaguaTepuuHom popmare

MeToa DumpBuffer () BHIBOAMT KaXKAbli YjeH maccuBa 6aiTOB C UCMOJIb30BaHH-
€M yNpaBstoLLEro 31eMeHTa GopMaTUpPOBaHHS X2. X2, XOTS U 3BYUMT KaK Ha3BaHHe
KaKOro-To CEKpPETHOro BOEHHOrO 3KCMEPUMEHTA, O3Ha4YaeT BCEro JIMLLb “BbIBECTH
YKCJIO B BUJE ABYX LUECTHAALATEPHUHBIX LIMDP”.

// DumpBuffer - BeBOn Oydepa CHMMBOJIOB B BuIe €IMHOM
// CTpoKM B WeCTHaILATEepPMYHOM popMaTe
public static void DumpBuffer(byte[] buffer,
int numBytes)
{
for(int index = 0; index < numBytes; index++)
{
byte b = buffer([index];
Console.Write("{0:X2}, ", b);
}
Console.WriteLine();
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Jluana3oH 3HayeHu i byte — ot 0 no 255, unu OxFF, T.e. nByx wecTHaauarepuy-
HbIX UMGp A5 BbIBOAA O0AHOro 6aita nocratoyHo. Bot kak Beirasaat nepsbie 20
CTPOK MpH BbIBOAE coaepkHUMoOro (aina output. txt.

Jlamn danmna C:\Temp\output.txt:

001 - 53, 74, 72, 65, 61, 6D, 20, 28, 70, 72,
002 - 6F, 74, 65, 63, 74, 65, 64, 29, 0D, OA,
003 - 20, 20, 46, 69, 6C, 65 53, 74, 72, 65,
004 - 61, 6D, 28, 73, 74, 72, 69, 6E, 67, 2C,
005 - 20, 46, 69, 6C, 65, 4D, 6F, 64, 65, 2C,
006 - 20, 46, 69, 6C, 65, 41, 63, 63, 65, 73,
007 - 73, 29, 0D, OA, 20, 20, 4D, 65, 6D, 6F,
008 - 72, 79, 53, 74, 72, 65, 61, 6D, 28, 29,
009 - 3B, 0D, 0A, 20, 20, 4E, 65, 74, 77, 6F,
010 - 72, 6B, 53, 74, 72, 65, 61, 6D, 0D, OA,
011 - 20, 20, 42, 75, 66, 66, 65, 72, 53, 74,
012 - 72, 65, 61, eD, 20, 2D, 20, 62, 75, 66,
013 - 66, 65, 72, 73, 20, 61, 6E, 20, 65, 78,
014 - 69, 73, 74, 69, 6E, 67, 20, 73, 74, 72,
015 - 65, 61, 6D, 20, 6F, 62, 6A, 65, 63, 74,
0l6 - 0D, 0A, 0D, OA, 42, 69, 6E, 61, 72, 79,
017 - 52, 65, 61, 64, 65, 72, 20, 2D, 20, 72,
018 - 65, 61, 64, 20, 69, 6E, 20, 76, 61, 72,
019 - 9, 6F, 75, 73, 20, 74, 79, 70, 65, 73,
020 - 20, 28, 43, 68, 61, 72, 2C, 20, 49, 6E,
Haxmmre <Enter> nna BrBoma ouepenHblX 20 CTPOK

Mo>xHO BOCCTaHOBUTH (haiia B BMAE CTPOK M3 BbIBOJA B LUECTHaaLATe-
pu4yHOM dopmare. 0x61 — YUCIOBOH IKBUBANEHT CUMBOJA a. BykBbl

pacrnosioxkeHbl B aaBUTHOM MOPSIAKE, TaK YTO 0x65 AOMKHO ObITh CUM-
nomposiocr  BOJIOM €. 0x20 — nipoGet. [puBeaeHHas 3aech NepBas CTPOKA BbIMIAAUT
npyu oObIYHOM 3aMucH B BMAE CTPOK Kak "Stream (pr". UHTpHUrytoue,
He npasaa nu? [lonHocThO koAbl OYKB Bbl MOXETE HAalTH, BHIMOJIHUB B
Google nouck ASCII table.

DTH Koabl KOPPEKTHbI M MPU MCMOJb30BaHWHM Habopa cumBosioB Unicode, koTo-
pbiii npumensiercss C# no ymonuanuto (6osbiue o Unicode Bbl MoXeTe y3HaTb, Mpo-
2yensBLIMCh B NoUckax TepMuHa Unicode characters).

O6xoa Konnekyni: uTepatopbl

B ocraBuieiics yactd rmaBbl OyayT npoaHanUM3MpOBaHbl TPU pa3HbIX MOAX0Aa
K obwei 3anaue umepuposanus konnekuud. B sToM pasznene 6yaet npoaosmxkeHo
obcyxaeHue Haubosee TpaaULIMOHHOIO (Kak MUHUMYM AJIsl MPOrpPaMMHUCTOB Ha
C#) noaxona ¢ MCNo/b30BaHUEM HUTEPATOPOB, KOTOPbIE peanu3ytoT UHTepdeiic
IEnumerator.
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TepMuHbl ume pamop (iterator) U nepeyucaume b (enumerator) siBJSIFOTCS
cUHOHUMaMU. TepMUH umepamop Gonee pacnpocTpaHeH, HECMOTPs Ha
uMs peanuzyeMoro UM uHrepdeiica. OT 000MX TEPMHUHOB MOXHO MpoO-~
M3BECTH r1arojibHyt0 GopmMy — Bbl MOXKETE UTEPUPOBATb KOHTEHHED, a
MOXeTe NepevnucsaThb. JpyrumMu noaxoaamu K peLeHUIo 9TOM e 3aaaduu
ABJIILOTCSI MHAEKCATOPbI U HOBbIE OJIOKH UTEPATOPOB.

AocTyn K Konnekyuu: obuan sapava

Pa3sinuHble THNBI KOIEKUMI MOTYT UMETh pa3Hble cxeMbl JocTyna. He Bce BUabI
KOJUIEKLIM# MOTYT ObITh 3 HpeKTMBHO AOCTYMHBI C HCMOJIb30BAHUEM HHAEKCOB HArO-
JA00Ke MacCcHBOB, TAKOB, HANMPUMEp, CBSI3aHHbII CMMCOK. Pa3inuuns Mexay THnamu
KOJIJIEKLIMI Ae/1atoT HEBO3MOXHbBIM HanucaHue 6e3 crieLrabHbIX CPEACTB METOAA
Hanoao0K1e NpUBEIEHHOIO Aalee:

// TlepenaeTcs KOJUJIEKUMA JIOOOTO BuOa
void myClearMethod(Collection aColl, int index)
{
aColl{index] = 0; // VHmekcupoBaHue paboTaeT He IJi BCeEX
// TWNOB KOJIEKLMA
// ...NpOJOJIXEHME. . .

Konnekuunu kaxaoro TMna MoryT camu onpeaensiTe CBOM METOAbl 10cTyna (U ae-
natoT 370). Hanpumep, cBSI3aHHbIH CIIUCOK MOXET MPEAOCTaBUTh METOA GetNext ()
AJst BLIOOPKH C/IEAYIOLLEro 3J1eMEHTa U3 LENnoYkH 0ObEKTOB; CTEK MOXKET Mpeasio-
HTb METOAbI Push () W Pop () Ans nob6aBneHHs U ynaneH|s 0ObEKTOB U T.A.

Bonee o6wwmii moaxon cocToUT B MpeAOCTaBAEHMH U1 KaXA0ro KJiacca KoJliek-
LIMM OTAEJbHOrO Tak Ha3blBAEMOIO KJAAcCca umepamopa, KOTopblii 3HaeT, kak pabo-
TaTh C KOHKPETHOI Kosnekuuei. Kaxaas Kosekums X onpeaenser coOCTBEHHbI
Knacc IteratorX. B otnnuue ot X, IteratorX npeacraBaseT oOwW Uit HHTEpdeEiic
IEnumerator, 30J10TOH CTaHAAPT HTEPUPOBaHUS. DTOT METO/ MCIMOJb3YET BTOPOit
00beKT, MMEHYEMbII ume pamopom, B KaueCTBE yKa3aresisi BHyTpb Kosnekunu. Mre-
paTtop (nepeurcanTeb) obnafaeT cneayolUMH MPeUMyLLIECTBAMH.

» Kaxabll Knacc Konnekuum MoXxeT onpeaennTb CO6CTBEHHbIN Knacc
utepartopa. [ockonbKy utepaTop peanusyeT CTaHAAPTHbIA UHTEpdENC
IEnumerator, C HAM O6bIYHO Nerko paboTtartb.

» [pvknagHOM Kof He AOMKEH 3HaTb O BHyTPEHHEM YCTPONCTBE KONnekK-
uun. Moka nporpaMmncT paboTtaeT Cc UTepaTopoM, TOT b6epeT Ha cebs Bce
3ab0Tbl 0 feTanax. 3T0 — XOPOLWasa NHKANCYNAUUA.

» [puknagHoi Kog MOXeT CO3AaTb MHOMO HE3aBUCUMbIX OO BEKTOB-UTE-
paToOPOB ANA OAHOMN U TOM e Konnekuun. MocKonbKy uTepatop cogep-
XNT MHPOPMaLMIo 0 COBCTBEHHOM COCTOAHWUM (3HAET, rae OH HaXOaUTCA
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B npouecce I/ITepVIpOBaHVIFI), Ka)K,ﬂblﬁ nTepaTtop MOXeT He3aBnuCcnumo
npPOXoanTb NO KoNnekuun, Bbl MOXeTe OAHOBPEMEHHO BbINOJNIHATD HE-
CKONbKO MTepauMﬁ, npuvyemM B OANH NTOT XK€ MOMEHT BCE OHU MOTYT Ha-
XOAQUTbCA B Pa3HbIX NO3NUUNAX.

YTo0bl cnenatb BO3MOXHOK paboTy uMkaa foreach, MHTepdelc IEnumerator
NOJDKEH MOAAEPIKUBATD pa3iUyHbIE THUIbI KOJJIEKL WA — OT MacCMBOB A0 CBS3aHHbIX
cnuckoB. CenoBaresbHO, €ro METOAbI A0MXKHbI ObITb MakcMMaJsibHO 0000LLIEHHBIMH,
HacKO/bKO 3TO BO3MOXHO. Hanpumep, Heb3s MCMOb30BaTh UTEPATOP A1 NPOMU3-
BOJILHOIO J0CTYMNA K 3/71EMEHTaM KOJIJIEKLIUH, MOCKOIbKY GOJbLIMHCTBO KOMIEKLIUH
He obecneynBatoT NoAo0OHOro AocTyna. IEnumerator NpelOCTaBIsSET TPH Clieyto-
LMX MeTozaa.

» Reset () — yCTaHaBnAMBaeT UTepaTop Takum obpa3om, YTobbl OH yKa-
3biBan Ha Hayano konnekuuu. Mpumevarue: o606l EeHHan BepCmA
IEnumerator, IEnumerator<T>, HE NpeaocTaBNAeT MetTod Reset ().
B cnyuyae o606uieHHoro LinkedList u3 .NET (Haxoautca B System.
Collections.Generic) NpocTo HaunHanTe paboTy C BbI3OBa
MoveNext ().

» MoveNext () — nepemellaeT UTepaTop OT TeKYLEero 06beKkTa B KOHTEN-
Hepe K cnegytoLiemy.

» Current — CBOWCTBO (HE MeToA), KOTOpPOE AaeT OOBEKT AaHHbIX, XPaHA-
LWMINCA B TEKYLLEN NO3NL MK utepaTopa.

OnucaHHbIH MPUHLHAI NTPOAEMOHCTPHUPOBAH MPHUBEACHHBIM HHXKE METOAOM. ﬂpo-
rpaMMHCT KJjiacca MyCollection (He MOoKa3aHHOIro 3}1er) €034a€T COOTBETCTBYIO-
W MM KJacc UTEpATOpPa — CKaXEM, IteratorMyCollection (ﬂpMMCHﬂﬂ cornamwcHUe
00 UMeHax IteratorX, ynoMuHaBlueecs paHee). [IpukiaaHoi nporpaMMUCT paHee
COXpaHuJ psa 00beKTOB ContainedDataObjects B KolJeKUMH MyCollection.
anBeﬂeHHblﬁ HHXKE (bpaFMeHT HUCXOAHOro T€KCTa UCMOJBL3YET TPU CTAHAAPTHBIX
meroaa IEnumerator AS YTEHUS 3THX OOBEKTOB:

// Knacc MyCollection XpaHMUT B KAueCTBE OAHHLIX OOBEKTH TMMA
// ContainedDataObject
void MyMethod (MyCollection myColl)
{
// TporpammcT, cosmabBumii kjacc MyCollection, cosman Takxe
// n rnacc ureparopa IteratorMyCollection; npmkJamgHOM
// nporpaMMucT co3naeT ODBEKT MTepaTopa IJifd NPoXona Io
// obbekTy myColl
IEnumerator iterator = new IteratorMyCollection(myColl);
// nepeMellaeM MTepaTop B "cCledyolyl NO3MUMO" BHYTPU
// konexkuun
while (iterator.MoveNext ())

{
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// TlonmyuyaeM CCbUIKY Ha OOBLEKT HOaHHbIX B TeKyleh MNO3ULUK
// Komnekumn

ContainedDataObject containedData; // data

contained = (ContainedDataObject)iterator.Current;

// ...ucrnojb3yeMm OOBEKT OaHHeIX contained...

MeTtoa MyMethod () MPUHMMAET B Ka4eCTBE apryMeHTa KOJJIeKUHMIO Contained
DataObject. OH HayMHaeTcs ¢ cO3JaHUA MTepaTopa TWUna IteratorMy
Collection. MeToa HaYMHAET UMK C Bbi30Ba MoveNext (). [Ipy nepBoM Bbi3oBe
MoveNext () nepeMeLLaeT UTEpaTop K NepBOMY dJIEMEHTY KoleKUMH. [TpH kaxxaom
nocjeayouleM BbI30BE MoveNext () MepeMeLlaeT yKkasaTelb “Ha OAHY MO3HLIHIO™.
MeTon MoveNext () Bo3BpaLlaeT false, KOrAa KOMIEKLHUS UCUEPIaHa U UTEpaToOp
60JibLUE Heb3s NepeiBHHY Th.

CBOilcTBO Current BO3BpallaeT CCblIKY Ha OObEKT AaHHbIX B TeKylueH
no3vuuu utepartopa. [lporpamma npeoGpa3yeT Bo3BpallaeMblii 0ObeKT B
ContainedDataObject nepea TeM, Kak MPUCBOUTb €ro NepeMeHHON contained.
BbI30B Current HEKOppEKTEH, €C/IU MpeALIEeCTBYOLUHIA BbI30B MeTOAA MoveNext ()
He BEpHYJl true.

Ucnonb3oBaHue foreach

Metoapl IEnumerator AOCTAaTOYHO CTAHAAPTHBI AJs TOro, 4rodbl C# ucnosb-
30Bajl UX aBTOMATHUYECKH /151 peai3alud KOHCTPYKUMHU foreach. Llukn foreach
MOXeT oOpatuaTtbes K I000MY Kiaccy, peanusytoleMy UHTepdeic IEnumerable
MK IEnumerable<T>, KaK MoKa3aHo B MpUBe1eHHOM 0000LLEHHOM MeToae, KOTO-
pblit MOXeT paboTaTh ¢ JOOBIM KJIACCOM — OT MACCUBOB M CBSI3aHHbIX CIMHUCKOB 10
CTEKOB U ouepeaci:

void MyMethod (IEnumerable<T> containerOfThings)
{

foreach (string s in containerOfThings)
{
Console.WriteLine ("Cnenywmas ctpoka - {0}", s):

}

Knacc peanusyer IEnumerable<T> MNyTeM OMNpelesieHUs MeTOAa
GetEnumerator (), KOTOpbIH BO3BpallaeT 3k3emMmiasp IEnumerator<T>. CKpbl-
TO OT MOCTOPOHHUX a3 foreach BbI3bIBAET METOA GetEnumerator () Ajd mno-
JAyuyeHus uTepartopa. L{Mkn Mcnoab3yeT 3TOT MTepaTop A 00xoAa KOHTelHepa.
Kaxxabiii BbIOMpaeMblii UM 3/1€MEHT NPUBOAUTCS K COOTBETCTBYIOLLEMY THUMY Me-
pea TeM, KaK NpOaOJJXKUTh BbIMOJHEHHE Tena uukna. O6paTure BHUMaHHE Ha TO,
YTO IEnumerable U IEnumerator pa3/MuHble, HO CBAi3aHHble UHTepdelichl. C#
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MpenoCTaBAsET U HEOOOOLLEHHYO BEpCHIO 000MX MHTEPGEHCOB, HO s MOBbILLE-
H1s 6€30MacHOCTH THMOB ClIELYET MPEANOYECTb 000OLLEHHY O BEPCHIO.
IEnumerable<T> UMEET CIEAYIOLLMHA BUA:

interface IEnumerable<T>
{

IEnumerator<T> GetEnumerator();

A IEnumerator<T>— TaKOM:

interface IEnumerator<T>

{ bool MoveNext () ;
T Current { get; }
}

Heob6o6weHHbIH MHTEpdeiic IEnumerator nob6aBnseT MeToA Reset (), KOTOPbIi
nepeMeLLIaeT UTepaTop B Hayalo KOJIJIEKUMH, a ero CBOMCTBO Current BO3Bpalla-
€T TMN Object. OOpaTUTEe BHUMAHHUE Ha TO, YTO IEnumerator<T> yHac/J€A0BaH OT
IEnumerator, U BCMIOMHHUTE, YTO Hacljiel0BaHWE WHTEpdeicoB (paccmaTpuBaeTcs B
rnase 18, “UHrepdeiicbl”) oTinuaeTcs OT 06bIYHOrO HacneA0BaHUS OOBEKTOB.

Maccusbl C# (BonoLleHHbIE B Kflacce Array) M Bce khacchl kouekunii .NET pe-
anusytot oba uHtepdeiica. [loaToMy GecrnokoOUTbCS O peann3aumnu 3TUX UHTepdeii-
COB CJIEYET TOJIbKO MpH pa3paboTke cOOCTBEHHbIX KOMIEKUMA. [{1s1 BCTPOEHHBIX
KOJIIEKLIMHA Bbl MOXKETE MPOCTO WX Mcnosb3oBaTh (cM. pasaen System.Collections.
Generic namespace cnpaBo4HOM cucTeMbl). MTak, LMK foreach MOXHO 3an1caThb
TakMM obpazom:
foreach(int nValue in myContainer)

{
//

O6pawieHne K KonneKunamM Kak
K MacCBaMm: UHAEKCATOpPbI

O6pauleHue K 31eMEeHTaM MaccHBa OYEHb MPOCTOE M MOHATHOE: KOMaHAa
container [n] obecnieunBaeT obpalleHHe K #-MYy 3JIEMEHTY MaccHBa container.
bbino 661 Xopoluo, eciu 6 bl Tak e MPOCTO € MOMOLLbLIO HHAEKCOB MOXHO OblI0
obpalarbes M K IpyruM THNam KOJLTEKLMA.

Azbik C# no3BoJseT HanucaTb COOCTBEHHYO pean3aLMio onepauny HHAEKCHPO-
BaHMs. Bbl MOXxeTe npeaocTaBUTh BO3MOXHOCTb 00paLLeHHs Yepe3 MHAEKC KOJLIEK-
LIMSIM, KOTOpbIE TAKUM CBOMCTBOM M3Ha4asibHO He obnanator. Kpome Toro, Bbl MOXxe-
T€ MHIEKCHPOBATh C UCMOJIb30BAHMEM B KQYECTBE MHAEKCOB HE TOJILKO THMA int, HO
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M ApyrUX TUIMOB, HanpuMep string (kak BaM MOHPABUTCS BO3MOXHOCTb 0OpalleHus
container["Joe"]?). (B rnaee 22, “CTpykTypbl”, MOKa3aHO, kak 100aBUTb HHIEK-
caTop K struct.)

dopmaTt nHgekcatopa

VlHneKcaTop BbITJIAAHUT OYEHDb MOXO0XKE Ha 00bIYHOE CBOMCTBO, C TEM MCKJIOYE-
HHUEM, YTO B HEM BMECTO UMEHH CBOMUCTBA MOSBJAIOTCSA KJAKOUYEBOE CJOBO this H
onepaTtop UHAEeKca []:

class MyArray
{
public string this{int index] // OBpaTuTe BHMMaHMe Ha
{ // wioueBoe cjoBo "this"
get
{

return array({index];

}

set

{

array(index] = value;
1

3a cueHoM BblpaxeHHe s = myArray[i]; BbI3bIBa€T METOA AOCTyMNa get, nepe-
JaBasi eMy 3HaueHHe uHaekca i. BelpaxeHue myArray[i] = "crpoka"; NPUBOAMT K
BbI30BY METO/a 0CTYMNa set, KOTOPOMY MepeaaroTCcs MHAEKC 1 U cTpoka "crpoka”
B KauecTBe value.

Mpumep nporpammbi c uCNonb3oBaHMEM MHAEKCaTopa

MHaekchl He orpaHWYeHbl TUMOM int. HanpuMep, Bbl MOXeETE HCMOb30BaTh Alsl
MHIEKCALMHU KOJJIEKLIMHM IOMOB MMEHa WX BhaaenbueB wiau aapeca. Kpome toro,
CBOMCTBO MHAEKCATOpa MOTYT ObITh MEPErPY>KEHO C HECKOJIbKMMH THMAMH MHIEK-
COB, TaK 4YTO MOXHO WHAEKCHPOBATb pa3iMYHbIE 3JIEMEHTbI ONHOW W TOM XKe KOj-
nekuuu. [lpuBeneHHas Huxe JEMOHCTpaUMOHHas NporpaMMa Indexer reHEpUpYeT
KJ1acc BUPTYalbHOro MaccuBa KeyedArray, KOTOpPbIH BbIFASAMT U (pyHKLHOHHUPYET
TOYHO TaK Xe, kak OObIYHbIA MacCHB, C TEM UCKITFOYEHHMEM, YTO B KaUeCTBE MHAEKCA
NpUMEHsIETCS 3HaYeH e TUMa string.

BoinonxeHue Heob6x0duMol Hacmpoliku Knacca

JtoT npuMEp OCHOBAH Ha CrneuHalbHOM Kilacce, T.€. AJid HEro Heo0X0aHUMO COo-
3A0aTb KapKac Kjaacca. Bot Kapkac, HCﬂOJ’IbSyeMblFI AJ1g XpaHEHHUs METON0B Kjacca,
KOTOpbIE O6C)/)Kﬂal'OTCﬂ B nocjeAyrouux pa3saeiax.
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using System;

// Indexer - naHHas# NEMOHCTpPALMOHHAA MpOI'paMMa MILIOCTPUPYET
// TnpuMeHeHMe ornepaTopa MHIEKCa [IJA oDecrnedeHus NOCTyra K
// MaccuBy C MCIOJIb30BaHMEM CTPOK B KaueCTBE MHIEKCOB
namespace Indexer

{
public class KeyedArray

{
// Cnenyoumasa cTpoka obecrneuyBaer "Kiiou" K MacCuBy —
// 3TO CTpoka, KOTOpasdA MIOESHTUOULMPYET 3JIEMEHT
private string[] _keys;

// object npencraBiser coboit QakTHUEeCKMe NaHHHE,
// CBA3aHHBE C KJIOUOM
private object[] _arrayElements;

// KeyedArray - coszmaHue KeyedArray GuMKCUMPOBAHHOI'O
// pasmepa
public KeyedArray(int nSize)

{
_keys = new string[nSize];
_arrayElements = new object[nSize];

}

Knacc KeyedArray BkjtouaeT aBa oObIUHbIX MaccHBa. MaccHuB _arrayElements
COJEPXKHT pealibHble NaHHble KeyedArray. CTpPOKH, KOTOPbIE XpPaHATCSA B MaCCHUBE
_keys, paboTaloT B kauecTBe HAEHTHHHKATOPOB MacCHBA OOBEKTOB, i-i 3JEMEHT
_keys COOTBETCTBYET i-i 3anucH _arrayElements. DTO NO3BOJAET NPHUKIALHOM
nporpamMMe MHAEKCHUpOBaTh KeyedArray C MOMOLLBIO MHAEKCOB THMA string.
(MHaekcel, He ABNAIOWHECS LIEJbIMH YUCIaMH, Ha3bIBAIOTCS KAIOYAMU. )

Crpoka public KeyedArray (int size) sBaseTcs HadajloM ocoboro poaa ¢yHk-
LLMH, HMEHYEMOI KoHcmpykmopom. JlymaiiTe 0 KOHCTPYKTOpax Kak 06 MHCTpyK-
UMAX O cO3aaHUA 3K3emMmisapoB khacca. Ceiuac Bam He Hy»cHO 06 3TOM Oec-
MOKOMTBHCS, HO HAa CaMOM [ieJi€ KOHCTPYKTOp NMPUCBaMBAEeT 3HAYEHUS AN _keys M
_arrayElements.

Pa6boma c undexkcamopamu

Tenepb Hy»HO onpeaenuTb MHAEKCATOP, KOTOPBIH caenaer koa pabounm. Kak
3TO CAenaTh, NOKa3aHo B crieayrouleM pparmeHTe uexonHoro Tekcra. O6parure BHHU-
MaHHe, 4TO MHAEeKcaTop, public object this[string key], TpebyeT ucnosib3oBa-
HUS ABYX QYHKUMH, Find () U FindEmpty ().

// Find - nouck MHOEeKkca 3ammcy, COOTBETCTBYWIUEN CTpOKe
// targetKey (ecmm 3ammcb He HalneHa, Bo3Bpamaer -1)

private int Find(string targetKey)
{
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for(int i = 0; 1 < _keys.Length; i++)
{
if (String.Compare( keys[i], targetKey) == 0)
{
return i;
}
}
return -1;

}

// FindEmpty - nomck CBOGOOHOTO MecTa B MacCuBe IJIS
// HOBOM 3anucu
private int FindEmpty()
{
for (int i = 0; i < _keys.Length; i++)
{
if (_keys[i] == null)
{
return i;
}
}

throw new Exception("MaccuB 3anoJiHeH");

}

// VweMm comepxmMoe MO yKa3aHHOM CTPOKe - 3TO U eCTb
// wvHIekcaTop
public object this[string key]
{
set
{

// TlpoBepsieM, HET JM yXe Takoy CTPOKM
int index = Find (key);
if (index < 0)
{
// Ecin HeT, MlleM HOBOE MECTO
index = FindEmpty ()
_keys[index] = key;
}

// CoxpaHseM OGBeKT B COOTBETCTBYWWEN MO3ULUK
_arrayElements[index] = value;

}

get
{
int index = Find(key);
if (index < 0)
{
return null;
}
return _arrayElements(index];
}
}
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Uupekcarop set [string] HauyMHAET C MPOBEPKH, HET JIM JAHHOIO MHIEKCA B
maccuBe, MpUMEHss METOA Find (). Ecan oH BO3BpaluaeT MHAEKC, set [] COXpaHs-
€T HOBbI1 OObEKT AAHHBIX B COOTBETCTBYIOLLEM dJIEMEHTE arrayElements. Ecau
Find() HE MOXET HAlNTH KNKOY, set ] BbI3bIBAET FindEmpty () AJs BO3BpaTa Mmycro-
ro 3JIEMEHTa, rae U OyaeT coXpaHeH nepeaaHHbIi OObEKT.

Meton get [] paboTaer ¢ MHAEKCOM C NPUMEHEHHUEM aHANOrMYHON NOTHKH.
CHayana OH MLIET OnpeaeNieHHbIH KoY ¢ UCMOIb30BaHHEM MeToza Find (). Ecau
Find () BO3BpallaeT HEOTPHULIATENbHbIA MHAEKC, get [] BO3BpaLLAET COOTBETCTBYO-
WM YNeH _arrayElements, B KOTOPOM XpaHATCA 3aMpoOLUEHHbIE AaHHbIE. Ecau xe
Find () Bo3Bpawaet —1, To MeTOA get (] BO3BpaLLAET 3HaYEHHE null, yKa3biBaro-
Lee, YTO MEPEAAHHBIN KJIKOY B CITUCKE OTCYTCTBYET.

Metoa Find () UMKIHYECKH NPOXOAMT MO BCEM 3JIEMEHTaM MaccHBa _keys B MO-
MCKax 3/IEMEHTA C TEM e 3Ha4E€HHEM, YTO W NMepeJaHHOe 3HaYeHHUEe targetKey THNA
string. MeTtoa Find () BO3BpalllaeT MHAEKC HAMAEHHOrO 3NeMeHTa (MUKW 3HaYeHHe
—1, ecnu aneMeHT He HailaeH). Meroa FindEmpty () BO3BpallaeT MHAEKC MEpBOro
3/1IEMEHTA, KOTOPbIi1 HE UMEET CBA3aHHOIO KJIKOHYEBOrO 3JIEMEHTA.

TecmupoeaHue HO8020 Kaacca

Metoa Main (), ABASFOLUMIACS 4acTbIO MPOrpaMMbl Indexer, HO HE YacThIO KJac-
ca, IEMOHCTPUPYET TPUBHANILHOE NPUMEHEHHE Kiacca KeyedArray:

public class Program

{
public static void Main(string[] args)
{
// CozpaeM MacCuB C OOCTATOYHBM KOJIMUECTBOM 3JIEMEHTOB
KeyedArray ma = new KeyedArray(100);

// CoxpaHsAeM BO3pacT UJIEHOB CeMby CHMMICOHOB

mal["Bart"] = 8;
ma["Lisa"] = 10;
maf{"Maggie"] = 2;

// Vimem Bospact Lisa

Console.WriteLine ("MmeMm Bo3pacT Lisa");

int age = (int)ma("Lisa"];
Console.WriteLine("Boapacrt Lisa - {0}", age);

// OXupaeMm NOAOTBEPXIOEHMA MOJIb30BATEJA
Console.WriteLine ("Haxvmre <Enter> mmna " +

"3aBepleHns Nporpammel. . .");
Console.Read() ;
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CHauana nporpaMma co3aaet oObekT ma TUna KeyedArray aauHoit 100 (T.e. co
cTa cBOOOAHBIMH d/1eMeHTaMHK). Jlanee B 3ToM 00beKTe COXpaHseTcs BO3pacT AeTeit
ceMbW CHUMICOHOB € MCMOJIb30BAHWEM MMEH B KauecTBe MHAEKCOB. M HakoHeL npo-
rpamma nosy4aet Bo3pacT JIu3bl ¢ npUMeHeHHeM BbipaxkeHus ma ["Lisa"] W BbIBO-
QT €ro Ha 3KpaH.

O6paTHTe BHUMaHHWE Ha TO, YTO NMporpamMma J0JKHA BbIMOJHMTL Npeobpa3oBa-
HME THNa AJs 3HAYEHHUs!, BO3BPALLEHHOrO U3 ma [ ], Tak Kak KeyedArray HanucaH Ta-
KMM 00pa3oM, YTO MOXKET XpaHWTb 00 BEKTHI J1t0O0ro TMna. bes Takoro npeobpasopa-
HUS TUMOB MOXHO OOOHTHCH, ECJIM MHAEKCATOP HAMUCaH TakK, YTO MOXET paboTaThb
TOJIbKO CO 3HAYEHHUAMM THUNA int, WK eciiM KeyedArray — 0000LLIEHHBIH Knacc
(cM. rnaBy 8, “O600LEeHHOCTD”). BbIBOA MPOrpaMMbl MPOCT M 3JIEraHTEH:

Mmem BozpacT Lisa

Bozspacr Lisa - 10
Haxmure <Enter> mna 3aBeplleHMA NPOTPaMMEL. . .

bnok utepartopa

B npeabinywmx Bepcusx C# cBs3aHHbIH cnucok, oOcyxaaBlumniics B pazaene
“O0bpaLieH1e K KOJUIEKLMSM KaK K MacCMBaM: MHAEKCATOPbI” 3TOM rnasbl, Obl1 OC-
HOBHBIM criocobom o6xona konekLrm, Tak ke kak B C++ n C. XoTs 310 peuieHune
BroJsiHe paborocnocobHo, oka3biBaeTcs, YTo HauuHas ¢ C# Bepcum 2.0 3TOT NpoLecc
yMpOLUEH TaKWM 00pa30oM, YTO BaM HE HYKHO BbI3bIBaTb:

» GetEnumerator () (v BbINONHATL Npeobpa3osBaHue T1Na pe3ynbTaTos);
» MoveNext ();

» Current (v BbINONHATL Npeobpa3oBaHve TUNa BO3BPAaLLAaEMOro 3Haye-
HWA);

» Bbl MOXeTe npocTo ucnonb3oBaTb foreach ana obxoga Konnekuun
(C# cpenaeT BCce ocTanbHOe BMECTO Bac).
YecTHo rosops, foreach pabotaeT n ans Knacca LinkedList n3 .NET.
370 CBA3aAHO C HannMuyMemM MeTola GetEnumerator (). Ho s Bce ewe pon-
KEeH CaMoCToATeNbHO NUcaTb Knacc LinkedListIterator. HoBu3sHa
COCTOMWT B TOM, YTO Bbl MOXETE NPONYCTUTL NPU 06X0Ae YacTb CBOETO
Knacca.

BmecTo peanuzaumm Bcex 3TUX METOAOB MHTep(dEHCOB B CO3AaBaeMbIX BaMH
K/laccax KOJUIEKLMIH MOXHO MCMonb30BaTh O10ku umepamopos (iterator block) un
oboiiTuch 6€3 HanMcaHus OTAE/IBHOrO Kjlacca UTepatopa Ajs MOMAECPXKKH KOJIEK-
UMHA. MoXHO Mcnonb30BaTh 610K UTEpaTopa M A1 ApY rMX PYyTHHHbIX paborT.
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Co3paHme Kapkaca 6n1oka utepaTtopa

Haunyuwuii cnoco6 peanusoBarb UTEpUpPOBAHHE — HCMOJb30BaTh 0J0-
KH urepatopoB. Korna Bbl nuieTe Kiacc KOMIEKLUHMH, TaKOH Kak KeyedList MJIK
PriorityQueue, BMecTO HHTep(elca IEnunerator Bbl peanusyere GJIOK UTepaTropa.
3aTeM Mosb30BaTeNH 3TOr0 Kjlacca MOTYT NPOCTO UTEPUPOBAThL KOJUIEKLIMIO C MOMO-
WbtO LIMKNA foreach. BoT kak BbIrNsaauT 6a30Bbii Kapkac, coaepxatuuii dyHKUMH,
MCMOJIb3YEMBIE B CAEAYIOWUX pa3aenax.

using System;
// IteratorBlocks - neMoHCTpaumsa NpyMeHeHus OJIOKOB
// WTEpaTopOB MOJIA HANMCAHMA MUTEPaATOPOB KOJIIEKLM
namespace IteratorBlocks
{
class IteratorBlocks
{
//Main - meMOHCTpauus MATU Pa3JIMUHBIX [IPUJIOKEHU OJIOKOB
// MTEepaTopoB
static void Main(string[] args)
{
// ViTepupoBaHMe MeCALEB I'0fa, BbIBOL KOJMYECTBA IHEN B
// KaxOoM M3 HUX
MonthDays md = new MonthDays () ;
// Wrepupyem
Console.WriteLine ("Mecsaup:\n");
foreach (string month in md)
{
Console.WriteLine (month);
}
// VIHCTaHUMpyeM KOJIJIEKLMI CTPOK
StringChunks sc = new StringChunks();
// WTepupyeM - BbIBOIMM TEKCT, [OMelas KaxXIbii
// ®parMeHT B CODCTBEHHOM CTpOKe
Console.WriteLine ("\Ctpoku:\n") ;
foreach (string chunk in sc)
{
Console.WriteLine (chunk);
}
// A Tenepb BLIBOOUM MX B OOHY CTPOKY
Console.WriteLine ("\nBeBon B onOHYy CTpoky:\n");
foreach (string chunk in sc)
{
Console.Write(chunk);
}
Console.WritelLine();
// VirepvpyeM MpocThle umcya no 13
YieldBreakEx yb = new YieldBreakEx ();
// VirepupyeM, ocraHaBiaMBasch nocye 13
Console.WriteLine (" \nllpocThie umcia:\n");
foreach (int prime in yb)
{
Console.WriteLine(prime);

}
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// WrepupyeM ueTHele uucsia B yObBAoWeEM [OpAOke
EvenNumbers en = new EvenNumbers () ;
// BeIBOI 4YeTHeIX umces oT 10 mo 4
Console.WriteLine("\nYeTHele umcna:\n");
foreach (int even in en.DescendingEvens(l1l, 3))
{
Console.WritelLine (even);
}
// VirepupyeM umcna muina double
Propertylterator prop = new Propertylterator();
Console.WriteLine ("\nUucya double:\n");
foreach (double db in prop.DoubleProp)
{
Console.WriteLine (db);
!
// OxumaeM NMONTBEPXIEHMS MOJIb3OBATEJNS
Console.WriteLine ("Haxmmre <Enter> nna " +
"3aBeplieHnsa Mnporpammel. ..");
Console.Read();
}
}

[TokazaHHbIH 30ech MeTOA Main () obecneynBaeT OCHOBHbIE GYHKLWH TECTHPO-
BaHUs Goka koaa ureparopa. Kaxxabiit 3 npuseaeHHbIX pparMeHTOB KoAa AEMOH-
CTpPHpPYET, KaK KO MeToJa Main () B3auMoaeHcTByeT ¢ 610koM urepatopa. [Toka uro
JOCTaTOYHO MPOCTO 3HATb, YTO METOA Main () — 3TO oAHA GYHKUMS, U B ClEAYIO-

X pa3aenax Mol pa3aciuM €€ Ha 4acTu, 4yToObl €€ OBINO0 NpoLle NMOHATD.

WTepupoBaHue AHen B mecAlax

[TpuBeneHHbI it nanee Kknacc NpeaocTaBaseT UTepaTop (Mokas3aH MoJyxHpHbIM

WpHGTOM), KOTOPbIH MPOXOAMT MO MECILIAM roaa.

// MonthDays - onpenejiseM UTepaTop, KOTOPHI BO3BpallaeT
// MeCAUH M KOJMUYECTBO OHEM B HUX
class MonthDays
{
string[] months =
{ "January 31", "February 28", "March 31",
"April 30", "May 31", "June 30", "July 31",
"August 31", "September 30", "October 31",
"November 30", "December 31" };
//GetEnumerator - 3TO M eCTb UTEPATODP
public System.Collections.IEnumerator GetEnumerator ()
{
foreach (string month in months)
{
// BoSBpamaem Mo OFHOMY MECsmy B KaXQOM MTepalym
yield return month; // HoBsi1 cuHTakcuc
}
}
}
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Bot 4actb MeToaa Main (), KOTOpasi MTEPHUPYET KOJUIEKLIMIO C UCMOJIb30BAHHEM
uukKJja foreach.
// VTepupoBaHMe MeCsALeB I'ofd, BbLIBOIN KOJIMUECTBA OHEN B
// KaXIOM U3 HUX
MonthDays md = new MonthDays ()’
// Wrepupyem
Console.WriteLine ("Mecsaus: \n") ;
foreach (string month in md)

{

Console.WriteLine(month);
i

DTO nMpocToi Kjacc KOJNEeKUHMH, OCHOBaHHBbIH Ha MaccHBE, KaKk M Kjacc
KeyedArray. Knacc conepxut MaccuB, 31€MEHTbI KOTOPOTO UMEIOT THM string.
Korna kiveHT uTepupyer AaHHYHO KOJUIEKLHIO, ee 010K UTepaTopa BblAaeT EMY 3TH
CTpoku Mo oaHoM. Kaxxaas cTpoka COaepHHT UMsi Mecsilla C KOJIMYECTBOM JHEH B
HeM. 31eCh HET HUYETO CJIOWKHOTO.

Knacc onpenensier cobcTBeHHbI 010K UTepaTopa, B JAHHOM CJlyyae Kak METOA
GetEnumerator (). MeTtoa GetEnumerator () BO3BpallaeT 0ObeKT TUMa System.
Collections.IEnumerator. Jla, Bbl JODKHBI OblKM CO30aBaTh TakOi METOA W pa-
Hee, HO Bbl JOJDKHbI ObIM MHUCATh HE TOJILKO €ro, HO U cOOCTBEHHbIH KJacc-mne-
pevMcauTENDb 1151 MOAAEPHKKH BaLLEro kjaacca-kojiekuuu. Tenepb xe Bbl NULLETE
TOJBLKO MPOCTOM METO/1, BO3BpALLAIOLLMIA NEPEUHUCIIUTEb C UCTOJb30BAHUEM HOBBIX
KJIIOYEBBIX CJIOB yield return. Bece octanbHoe C# nenaet BMeCTO Bac: co3aaet Oa-
30BbIH KJIaCC-MEPEYUCIIUTENb U MPUMEHSET €ro METO MoveNext () A UTEPUPOBa-
HUs. Y BaC YMEHbLLAIOTCS KOJWYECTBO paboThbl M pa3Mep UCXOAHOIO TEKCTa.

Bawu knacc, conepxaluuit MeToa GetEnumerator (), 00JbLIe HE 10/DKEH
peanu30BbIBaTh MHTEpGEic IEnumerator. B caenyowux pasnenax Bam
OyZeT noka3aHo HECKOJIbKO BapHaLWii 61I0KOB UTEPATOPOB:

3ANOMHU!

» 06bluyHbIE UTEPATOpPDI;
» VMEHOBaHHble NTepaTopsl;
» CBOWCTBA KNacCoB, Peann3oBaHHbIE KaK UTepaTopsl.

O6pature BHUMAHHE HA TO, YTO METOJ GetEnumerator () kjacca MonthDays co-
JEPXKHUT LMK foreach, KOTOpbIH paboTaeT cO CTPOKAMHU BO BHYTPEHHEM MacCHBE.
Bioku urepatopos 4acTo UCMOJIL3YIOT LIMKJ TOTO UK MHOIO BMAA, KaK Bbl YBHIH-
TE€ B MpUMeEpax HUXKE B JaHHOMN riaBe. PakTUYECKH B BALLEM KOJE UMEETCS BHY-
TPEHHUHN UMK foreach, KOTOPBIA MEPEAAET 3JIEMEHT 32 3JIEMEHTOM B APYTrOH LIUKJI
foreach 3a npeaejlaMH GetEnumerator ().
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Y10 Xe Takoe Konnekuyua

OcTaHOBUMCS HA MUHYTKY M CPaBHMM 3Ty HEOOJIbLUY IO KOJIJIEKLIMIO C KOJIEKLM-
eil LinkedList, pacCMOTpEHHOM BbillE B riaBe. B To Bpems kak LinkedList umeer
CJIOXKHYIO CTPYKTYpY Y3JI0B, CBA3aHHbIX MOCPEACTBOM yKa3aTesei, NpuBeAEHHas
npocTeiluas KoJJIEKLMs MECsLEB OCHOBaAHAa Ha MPOCTOM MaccuBe ¢ GUKCHPOBaH-
HbIM COAEPXKUMBbIM. HO MOHATHE KOJIEKLIMHM OKa3bIBAETCS CYLUECTBEHHO LUMPE.

Baiu knacc konnekuuu He 0053aH MUMETH (PUKCHPOBAHHOE coaep)KUMOe — O0JTb-
LLIMHCTBO KOJUIEKUMI pa3paboTaHbl 411 XpaHEHUs OOBEKTOB Ny TeM A00aBIEHHUS WX B
KOJUIEKLMH, HanpUMep, C MOMOLLbIO METOAA Add () MM Yero-To B 3ToM poae. Knace
KeyedArray, K MpUMEPY, UCMONB3YET AJisl 100aBNEHHS INEMEHTOB B KOJIIEKLMIO MH-
Aekcatop. Bawa konnekuus Taioke A0/1KHa obecneunBaTh METOA Add (), kak K 6J10k
uTeparopa, 4toObl Bbl MOrIK paboTaTh C HEil ¢ MOMOLLBIO LMKNa foreach.

Llenb konnekunu B Hanbonee oOLIEM CMbICTE 3aK/IHOHAETCS B XpaHEHUHU MHO-
»ecTBa 00bEKTOB U 0OecnedyeHHH BO3MOXKHOCTH UX MOCjea0BaTeIbHOro obxoaa no
OZIHOMY, XOTSl MHOI1a MOXET MCIMOJIb30BaTLCS U MPOU3BOJIbHAS BbIOOpKA, KaK B Ae-
MOHCTpPaLMOHHOM nporpamme Indexer. (KoHeYHO, MacCHMB M Tak B COCTOSIHUHM Crpa-
BMTLCS C 9TUM, O€3 10MONHUTENBHBIX “HaBOPOTOB" HanoaobMe knacca MonthDays,
HO MTEpaTopbl BMNOJHE MOTYT MPUMEHSTHLCA M 3a nMpeaenaMy npuMepa MonthDays.)

['oBopsi bonee 0600LEHHO, HE3aBUCUMO OT TOrO, YTO MMEHHO MPOUCXOAMT 3a
CLIEHOM, UTepupyeMas KOJJIEKLMS FeHEPUPYET “NOTOK” 3HaYE€HUH, KOTOPbII MOX-
HO MOJIYYMTb C MOMOLLBIO foreach. YToObI yulle MOHUMATh AAHHYIO KOHLIEMLMIO,
O3HAaKOMbTECH C €LUE OAHMM MPUMEPOM MPOCTOro Kiacca U3 AEMOHCTPALMOHHOM
nporpammsl IteratorBlocks, KOTOPbIH HITHOCTPUPYET YUCTYIO HAEHO KOJUIEKLIMH:

//StringChunks - omnpenesieHue MTepaTopa, BO3BPAULANLETO
// bparMeHTH TeKCTa
class StringChunks
{
//GetEnumerator - ureparop. OOpaTMTe BHUMaHME
// Ha TO, Kak OH (IOBaxmbl) Bh3bBaeTCcsa B Main
public System.Collections.IEnumerator GetEnumerator ()
{
// BO3BpAT pa3HbIX QpParMEeHTOB TeKCTa Ha KaxOo mTepauun
yield return "Using iterator ";
yield return "blocks ";
yield return "isn't all ";
yield return "that hard";
yield return ".";

Konnekumst StringChunks, KaK HA CTPAHHO, HUUYErO HE XpaHum B OObIYHOM
cMmbicsie 3Toro cioa. B Hel HeT naxe MaccuBa. Tak rae e 3aech KoJJeKUUs?
OHa — B nocJieA0BaTEIbHOCTH BbI30BOB yield return, UCMOJb3YIOLMX ClELHalb-
Hblil HOBbIA CMHTaKCHC AJ1sl BO3BpaTa 3JIEMEHTOB OJWH 32 APYrUM, MOKa BCE OHM
He OyayT BO3BpalLEHbl BbI3bIBAIOLLEMY METOAY. ITa KOJJIEKUHUS “COAEPKHUT”’ MATb
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00BEKTOB, Kbl U3 KOTOPBIX NpeacTaBaseT cOO0M NPOCTYIO CTPOKY, Kak U B pac-
CMOTPEHHOM TOJIbKO YTO NMpuMepe MonthDays. M3BHe Knacca, B MeToae Main (),
Bbl MOXETE UTEPHUPOBATbL 3TH 00BEKTbI nocpeacTBoOM NpoCToro uMkKina foreach,
NOCKONbKY KOHCTPYKUHS yield return BO3BpallaeT No OAHOW CTpOKE 3a pas.
Bot uacTth MeToaa Main (), B KOTOPO# BbIMOJHAETCS UTEPUPOBAHHUE “KONJIEKLIMHK™
StringChunks:

// VIHCTaHUMpyeM KOJUIEKUMI CTPOK

StringChunks sc = new StringChunks();

// Wrepupyem - BHBOIMM TEKCT, MOMeUAs KaRIuli

// dparMeHT B COBCTBEHHOW CTPOKe

Console.WriteLine("\Crpoku:\n");

foreach (string chunk in sc)

{

Console.WriteLine (chunk) ;

}

CuHTaKcuc nTepatopa

B C# 2.0 OGbiav BBeaeHbI ABa HOBBIX BapHaHTa CMHTakcuca utepatopoB. KoH-
CTpykuHMs yield return OoJiblue BCEro HaNmOMHHAET cTapyl KOMOMHaUHIO
MoveNext () M Current AAs NOJYYEHHS] OYEPELHOrO 3EMEHTa KonaeKunH. KoH-
CTPYKUHSA yield break noxoxa Ha onepaTop break, KOTOpbI NO3BOJSET NpeKpa-
TUTb paboTy LMKAA WM KOHCTPYKLUMH switch.

yield return

CuHTakcHe yield return paboTaer caeayoumum odpasom.

1. Mpu nepBom Bbi30Be OH BO3BPALLAET NEPBOE 3HAUEHME KONNEKLMN.
2. Mpu cneaylowem Bbi30Be BO3BPALLAETCA BTOPOE 3HaUEHMe,
3. WTtakpanee...

ITO OYeHb NOXOXKE Ha CTapblit METOA UTEpaTOpa MoveNext (), MCNOJb30BaBLLHA-
ca B Kofe LinkedList. Kaxabif BbI30B MoveNext () NpeaoCTaBIsAET HOBbIH 31IEMEHT
koanekunu. OHaKo B AaHHOM CJlydae BbI30B MoveNext () He TpedyeTcs.

Uro ke noapasymeBaeTcs NoA “cienytowdm BeizoBoM™? JlapaiTe ewle pas no-
CMOTPUM Ha UMKA foreach, UCNOB3YIOWMHACA AN HTEPUPOBAHHMA KOJUIEKLIUH
StringChunks:

foreach (string chunk in sc)

{

Console.WriteLine (chunk);

}

Kaxxnabli pa3, koraa LMK NOJy4YaeT HOBbIM 371EMEHT NOCPEACTBOM MTEpaTopa,
NOCJIEAHUHA COXpaHAET JOCTUTHYTYIO UM MO3MULMIO B Koanekuuu. Ipu ouepenHom
uTepaumm UMkaa foreach UTepaTop BO3BPALLAET CIEAYIOLLHI 3NEMEHT KOJIEKLHH.
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yield break

Cnenyer ynoMsiHyThb eule 00 OAHOM CHHTakcuce. MOXXHO OCTaHOBHUTL pa-
60Ty uTepaTopa B OnpeneeHHbIH MOMEHT, UCMOJb30BaB B HEM KOHCTPYKLHUIO
yield break. Hanpumep, 10CTUrHYT HEKOTOPbLIH MOPOr MpPH TECTUPOBAHUM Ofpe-
ACJIEHHOro yCJioBus B 6J0Ke UTEpaTOpa KJjlacca KOJUIEKUHUHU U Bbl XOTUTE HA 3TOM
npekpaTuTh UTepauuu. Bot kpaTkuid npumep 610ka UTEepaTopa, UCMONb3YIOLLETO
yield break MMEHHO TakUuM 0OpazoM:

//YieldBreakEx - npyMep MCIMOJIb30BAHUA KJIOYEBOT'O CJIOBA
// yield break
class YieldBreakEx

{
int[] primes = { 2, 3, 5, 7, 11, 13, 17, 19, 23 };
//GetEnumerator -~ BO3BpAT NOCJIENOBATEJILHOCTM MPOCTLIX
// umces C IEeMOHCTpaumer NpMMeHeHMs KOHCTpykuuy yield
// break
public System.Collections.IEnumerator GetEnumerator ()
{
foreach (int prime in primes)
{
if (prime > 13) yield break; // HOBEII CMHTaKCUC
yield return prime;

}

B paccmoTpeHHOM ciyuyae GJ0K UTepaTopa COAEPIKUT onepaTop if, KOTOpbIi
MpoBepsieT BCE MPOCTbIE YMC/a, BO3BpALLaeMble UTEPATOPOM (KCTATH, ¢ MpUMEHe-
HUEM eLlle OJHOro LMKIa foreach BHYTpU UTepaTtopa). Eciu npocToe uMcino npe-
BbllLaeT |3, B 6JI0Ke BbIMONHAETCS MHCTPYKLMS yield break, KOTOpas npekpaiiaeT
BO3BpAT MPOCTbIX YKCEN UTEpaTOpoM. B npoTuBHOM ciyuae paboTa uTepatopa npo-
JoJbkanach Obl M KaXkaass MHCTPYKLMS yield return aaBasa Obl O4epeaHOE MPOCToe
YKCIIO, MOKA KOJIIEKLIMS MOJHOCTbIO HE Ucuepnanach Obl.

[ToMumo Mcnonb3oBaHUs B kiaccax GopMabHbIX KONJIEKLHH A5 pe-
aNM3aluy nepevdciauTenei, moboi U3 6J0KOB UTEpaTOpOB B ITOM ria-
BE MOXeT ObITb HalMcaH Kak, HanpuMep, CTaTH4YeCKUil METOA B Kiacce
Program. Bo MHOrux ciayuasx Konjekuus HaXOAWUTCS BHYTPH METOAA.
Takue konneKkUrH cneuranbHOro Ha3HaueH s MOryT UMETb MHOIO MpH-
MEHEHHUH U 0OBbIYHO CO3at0TCs OYEHb OBLICTPO U MPOCTO.

Mo3HO Take HanucaTb Memoo pacwupenus (paccMaTpUBaeTCs B yac-
TH 2, “O6bEKTHO-OpUEHTUPOBaAHHOE NMporpaMmmupoBaHue Ha C#”) ms
HEKOTOpOro kiacca (MM MHOrO THMa), KOTopblid BeneT cebs, kak 6a0k
urepaTopa. Knacc, koTopblii B onpeaeneHHOM CMbIC/IE MOXKET paccMaTpH-
BaTbCs KakK KOJUIEKLMSI, MOXKET OKa3aThCsl OYEHb MOJIE3HBIM.

COBET
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Bnokun utepaTopos Npon3BONbHOro BUAA U pasmepa

Jlo 3TOro MoMeHTa GJIOKH UTEpaTOpOB BbIMISIAEIH MPUMEPHO ClIEAYHOLLUM 00pa3oMm:

public System.Collections.IEnumerator GetEnumerator ()
{

yield return something;
}

OpaHako OHM MOTYT NPUHUMATDL W Apyrue GopMbi:

» VMEHOBaHHbIX UTEPATOPOB 1
» CBOWCTB KNaccos.

WmeHoearHbie umepamopei

BmecTo Toro utoObl nucarb 650K MTEpaTOopa B BMIE METOJAa C MMEHEM
GetEnumerator (), MOXHO HanuCcaTb UMEHOBAHIILIY UIMe pamop — METO [, BO3Bpa-
watowni uHtepdeiic System.Collections.IEnumerable BMECTO IEnumerator,
KOTOpbIi He 00s3aH MMeTb UMs GetEnumerator () (MOXeTe Ha3BaTb €ro XOTb
MyMethod () ). BOT, HanpumMep, NpoCcTOH METOA, KOTOPbIA MOXKET HUCMOJIb30BATHLCS
AJIS1 UTEPUPOBAHUS YETHBIX YHUCEJ OT HEKOTOPOro 3HAYE€HUS B MOPSAIAKE YObIGAHUS

J0 HEKOTOPOro KOHEYHOro 3Ha4eHusl, — Aa, 1a, UMEHHO B Mopsiake yObIBaHUS: AJis
MTEPaTOPOB 3TO CYLLIUE NYCTAKH!

//EvenNumbers - onpemnesseT MMEHOBAHHbIA UTEPATODP, KOTOPHI
// BO3BpamaeT UYeTHHE uycjia B ONpelesIeHHOM IMarna3cOHe B
// nopsmnke yOHBaHUA
class EvenNumbers
{
//DescendingEvens - 3TO "MMEHOBAaHHEI UTepaTop", B KOTOPOM
// ucnojb3yercs kiuodeBoe CJOBO yield break. OBpature
// BHVMaHVe Ha ero MCHOJIb30BaHMe B UukJe foreach B
// Merome Main()
public System.Collections.IEnumerable
DescendingEvens (int top, int stop)
{
// HauuHaeM c Oimxanmero k top YETHOT'O uMCJla, He
// TpeBOCXOmAWero ero
if (top % 2 != 0) // Ecay top HEUeTHO
top -= 1;
// ViTepaumy oT top B NOpAOKE yMeHblleHUs OO Oumkaimero k
// stop UeTHOTO uMuclla, MNPEeBOCXOISAWETO er'o
for (int i = top; i >= stop; i -= 2)
{
if (i < stop) yield break;
// Bo3BpallaeM O4YepenHOe YeTHOEe YMCJIO Ha KaxIon
// wTepauun
yield return i;
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MeTtoa DescendingEvens () nony4aer aBa aprymeHTa (y1o0Hasi BO3SMOXHOCTb),
OMpeAensOLMX BEPXHIOK U HIKHIOK MpaHHLIbl BBIBOAUMBIX YeTHBIX Yucen. [lep-
BO€ YETHOE YMCJIO pAaBHO MEPBOMY apryMEHTY HJIH, €CJIH OH HEYETEH, Ha | MeHbLUe
Hero. [locnenHee reHeprpyemMoe YETHOE YHUCJIO PaBHO 3HAYEHHIO BTOPOTO apryMeH-
Ta stop (MAH, €cNU stop HEYEeTHO, Ha | Gosblue Hero). 3TOT METOA BO3BpaLIAeT
He 3HaueHHWe Tuna int, a MHTepdeic IEnumerable. Ho B HEM Bce paBHO MMeeTCs
MHCTPYKUMS yield return, KOTOpasi BO3BpALIAET YETHOE YUCIO U 3aTEM OXKHAAET
OYepeqHOro Bbi30Ba M3 LiMKIa foreach.

3AMOMHN!

COBET

BHUMAHUE!

OT0 elle 0aMH MpUMEpP “KOMJIEKLUHHU”, B OCHOBE KOTOPO HET HUKaKOH
“HacTosile” KOoNNeKUHMH HanoaoOHe yxe paccMaTpyBaBLLErOCs paHee
KJacca StringChunks. 3aMETHM TakKe, YTO 3Ta KOJJIEKLUS 8bivuc.1gem-
Cs1 — Ha 3TOT pa3 BO3BPaLIAEMbl€ 3HAYEHHs HE XKECTKO 3aKOAUPOBaHbI, a
BBIYMCSIOTCS MO Mepe HEOOXOAMMOCTH. DTO €LUE OAHMH CMOCOO NONYyHHUTh
KosnekuHto 6e3 konnekuru. (Bbl MoxceTe monyyaTh 31€MEHTbI KONIEKLHH
OTKY/Ja yroiHo, HarnpumMep 13 6a3bl J1aHHbIX WK OT BeO-cepBHca.) U Ha-
KOHELL, B 3TOM MPUMEPE IEMOHCTPUPYETCS, YTO Bbl MOXETE UTEPUPOBATH
TaK, Kak BaM 3abaaropaccyauTcs, HanpuMep C LaroM —2, a He CO CTaH-
JapTHBIM €AUHHYHbBIM.

Hreparop He 00s13aH ObITh KOHEUHBIM. PaccMOTpUM cnenytouuii utepa-
TOp, KOTOPbIH MPH 3aMpoce BbIAAET HOBOE YHUCIO:

public System.Collections.IEnumerable PositiveIntegers()
{

for (int i = 0; ; i+4)

{

yield return i;
}
}

70, N0 CyTH, OeCKOHEUYHbIH LMKA. B bl MOXeETE 3aX0TeTh NepeaaTsb 3Ha-
YEHHUE, KOTOPOE AOJNKHO OCTAHOBHTb UTEpALIUH. Bot MpUMEpP TOIro, KakK
MOXXHO BbI3BaTh DescendingEvens () B LHKJE foreach B MeTOAE Main ()
(Bbl3OB NMPHUBEACHHOIO BbILLE PositivelIntegers () BbIMOJIHAETCS aHaN0-
rMYHO). 31eCh 3a0HO MOKa3aHO, YTO MPOM30MIET, €CAU Bbl MEpEAAaUTE
B Ka4€CTBE 'PAHUYHbIX HEYETHBLIE 3HAYCHHUA — €LUE OAHO NMPUMEHEHHUE
orneparopa %:

// VHCTaHumpoBaHue kJyacca "kosutekiym" EvenNumbers

EvenNumbers en = new EvenNumbers();

// VirepypoBaHMe: BBIBOIOMM YeTHHE umciia oT 10 mo 4

Console.WriteLine ("\nlloTok yObBAlCIMX YETHHIX uuces:");

foreach(int even in en.DescendingEvens (11, 3))

{

Console.WriteLine (even);

}
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DTOT BbI30B AAET CMMUCOK YeTHbIX Yucen oT 10 no 4. OGpaTuTe Takxe BHUMa-
HUE Ha TO, KaK MCrMosb3yeTcsl UMK foreach. Bbl 1OMKHBI MHCTAHUUPOBATb OOBEKT
EvenNumbers (K/lacc KOJUIEKLMH). 3aTEM B MHCTPYKLMH foreach BbI3bIBAETCS METO
MMEHOBAHHOIO UTEpaTopa:

EvenNumbers en = new EvenNumbers();
foreach(int even in en.DescendingEvens(top, stop))

EvenNumbers en = new EvenNumbers();
foreach(int even in en.DescendingEvens (nTop, nStop))

Ecnu Obl DescendingEvens () OblJ1 CTaTHYECKHM METO0M, MOXHO OblJIO
oboiiTHch 6e3 ak3emnusipa knacca. B aTom ciyyae ero MoxxHO Ob110 Obl
BbI3BATb C MUCMOJb30BAHUEM UMEHH KJlacca, Kak OObIYHO:

COBET

foreach(int even in EvenNumbers.DescendingEvens (nTop, nStop))

Momok udeti 9na nomokKos 06vekmos

Tenepb, Koraa Bbl MOXKETE CreHEPUPOBAThL “MOTOK™ YETHbIX YHUCEN TaKUM 0bpa-
30M, MOAYMaiTe O Macce ApPYryx MnoJie3HbiX BELLEH, MOTOKU KOTOPbIX Bbl MOXETE M0-
JYYHUTb C MOMOLUBIO aHAJOTHUYHBIX “KOMIEKLMIA™ CNELMalbHOrO Ha3Ha4€HHs: MoTo-
KM CTerneHeH ABOMKH, 4I€HOB apU(PMETHUYECKHX MIIM FEOMETPHUUECKHUX NPOrpeCCHid,
MpOCTbIX YKceN WK ynuces PuboHaduyn — aa yro yroaHo. Kak Bam uaest notoka
cllyyaiHbIX yucen (4eM, CoOOCTBEHHO, M 3aHUMaeTCs KJlace Random) MK CreHepHpo-
BaHHbIX c/lyyaliHbIM 00pa3om 06beKTOB?

Umepupyemeoie ceolicmea

MoxHo Takxke peanuzoBaTh 00K UTepaTopa B BUAE CGOUCMBA Kiacca, KOH-
KpeTHee — B METOAE A0CTyna get () cBoMcTBa. BOoT npocToii knacc co cBOHCTBOM
DoubleProp. MeTtoa noctyna get () 3Toro kJjacca pabotaer kak 6J0Kk UTepaTopa,
BO3BpaLLalOLLMH MOTOK 3HAYEHHUH THMa double:

// Propertylterator - OEeMOHCTPMpYeT peanm3aumio MeTomna
// IocTyma get CBOMCTBa kJjacca Kak GJloka uMTepaTopa
class Propertylterator
{
double[] doubles = { 1.0, 2.0, 3.5, 4.67 };
// DoubleProp - ceomcTeo "get" c GJIOKOM UTepaTopa
public System.Collections.IEnumerable DoubleProp
{
get
{
foreach(double db in doubles)
{
yield return db;
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3aroJiloBok DoubleProp NULIETCS TaK €, KaK W 3aroJJoOBOK MeTola
DescendingEvens () B NpUMEpPe HMEHOBAHHOIO uTepatopa. OH BO3BpaLLaeT UHTEp-
deiic IEnumerable, HO B BUJIE CBOICTBA, HE MUCMOJIb3YET CKOOOK MOCjie UMEHH CBOIA-
CTBa M UMEET TOJIbKO METOA AOCTYMNa get (), HO HE set (). Metoa moctyna get ()
p€asin30BaH KaK LIMKJ1 foreach, KOTOpblV‘I UTEPUPYET KOJIEKLIMKO U MPUMEHSACT CTaH~
JapTHYHO MHCTPYKLHMIO yield return AJid NOOYEPEAHOro BO3BpaTa 3J1€EMEHTOB H3
KOJIJIEKLUMH Yuces Thna double. BoT kak 3TO CBOMCTBO MOXHO MCIOJIb30BaTh B Me-
TOoA€E Main():
// VIHCTaHuMpyeM kJacc "kosekumu" Propertylterator
Propertylterator prop = new Propertylterator();
// WrepupyeM ee: T'eHepypyeM 3HaueHus Tuna double no omHOMy
foreach (double db in prop.DoubleProp)

{
Console.WriteLine(db);

Bbl MoxeTe ucnosib3oBaTh 0600weHuble umepamopsi. IoagpobHee oHH
paccMOTpeHbI B CIPaBOYHOM CUCTEME, B pa3ziefie, MOCBSALLEHHOM MpHMe-
HEHHWIO UTEPATOPOB.

COBET
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[naBa 8

O606LWEeHHOCTDb

B 3TOW FNABE...

» O606wWeHHbIN KOA — OTANYHOE peteHne
» HanucaHune cobcTseHHOro 0606w eHHoro Knacca
» HanucaHnue o6o6ueHHbIX MeToa08

» Ucnonb3osaHue 0606weHHbIX NHTEPGHENCOB 1 feneraTos

pobsiema ¢ KOJEKLUMSAMH 3aKJTFO4AETCS B TOM, YTO BaM HYHO TOYHO 3HATb,
YTO Bbl B HUX OTMpaBisieTe. MoxeTe Jin Bbl MpeacTaBUTh cebe peLent, Ko-
TOpbIA NOMYCKAET TOJbKO TOHYHO MEPEUUCIEHHbIE HHTPEAUEHTBI, U HUKaKHe
apyrue? Hukakux 3aMe€H — HMYTO Jaxe He MOXET ObITh Ha3BaHO Mo-Apyromy!
MmeHHo Tak noctynaeT 60/bLUMHCTBO KOJIEKLMH, HO TOJIbKO He 0000LIEHHbIX.
Kak 1 B ciiyyae ¢ peuentamy B anTeke, Bbl MOXETE COKOHOMUTb, BbIOpaB YHH-
BepcasibHY1O BepCcHio (IxeHepuk)'. Obobujennocms Boluna B a3bik B Bepcun C# 2.0
1 npeacTtasaseT coboit knaccel, METOAbl, HHTEpdEHCH U Nenerarsl, sBASIOLLMECS
“popmaTrpoBaHHbIMHK OJ1aHKAMHU”, KOTOPBIE 3aMOJIHSAIOTCS 3aTEM 1EHCTBUTEbHBIMH
TunaMu. Hanpumep, knacc List<T> onpeaeseT 0600LEeHHbII CMUCOK, O4EHDb MO-
XOXHi1 Ha cTapblii HE0O0OLIEHHbIH ArrayList, HO ropa3no ay4iue! Koraa Bbl “Bbl-
TaCKMBaeTe U3 PaKOBUHbI” List<T>, YTOObl MHCTAHLIMPOBATb COOCTBEHHBIH CMUCOK,
HanpuMep Yuces TUna int, TO MPOCTO 3aMeHsieTe T Ha int:

List<int> myList = new List<int>(); // Comcok umcen int

' Mrpa cnoB: “‘generic” — “0000LIeHHbIH Knacc™; ellle ONMH CMbIC CJIOBA “"IKeHepHK ™ —
“*JIeKapcTBO-KOMNUs, KOTOPOE COBMAAET C OPUIrMHAJIOM MO KONMYECTBY AEHCTBYOLLEro Be-
LIECTBA U BAWSHUIO HA OpPraHn3M, 0ObIYHO ropas /o AelleBie NATEHTOBAHHbIX aHanoroB”. —
IIpuviey. nep.



Camoe LeHHOE B TaKOM CIUCKE TO, YTO Bbl MOXETE MHCTaHLMPOBATh List<T> ans
1106020 eOuHO20 TUNMA AaHHbIX (string, Student, BankAccount, CorduroyPants;
CJIOBOM, 1151 11000ro) v Bce paBHO Moay4uTh 6e30nacHbIil M HaleXHbII cnucok 6e3
oLIHOOK, CBOMCTBEHHBLIX HEOOOOLIEHHBIM CITUCKAM.

O606uieHHOCTL B C# ecTb ABYX pa3HOBMAHOCTEN: BCTPOEHHblE 0000LIEHHbIE
KJlacchl THMa List<T> W KJacchl, pa3paboTaHHbIE MPOrpaMMUCTaMHK 115 pELLEHHs]
cobcTBeHHbIX 3aaay. [locne Gernoro 0630pa koHuUenUMH 000OLEHHOCTH Mbl pac-
CMOTpPHM B JaHHOM rnaBe, kak co3aBaTb COOCTBEHHbIE 0000LLEHHBIE KNACChl, METO-
Ibl, UHTEpGENCH U aenerarsl.

0606weHHoCcTb B C#

Tak 3auem e HyxHa 0600LWEeHHOCTb? OCHOBHbBIX MPUYKH ABE: 6E30MacHOCTb U
MPOM3BOAMTENBLHOCT.

0606w eHHble Knaccbl 6e3onacHbl

OO6bsBNsAs MacCHB, Bbl JOKHbBI YKa3aTh TOYHbIH THM AaHHBIX, KOTOpbIE
MOTYT B HEM XpaHUTbCs. ECiin 3TO int, TO MacCHB HE MOXET XPaHHUTb HU-
Yero, KPOMe int MM APYrUX YUCIOBBIX THMOB, koTOpble C# B COCTOSHHH
HesiBHO npeoOpa3oBath B int. Eciv Bbl monbiTaeTech NOMECTUTb B Mac-
CHB JlaHHbIE HEBEPHOrO THMA, TO MOJY4YHUTE OT KOMIHUAATOpPa COOOLLEHHE
06 owwunbke. Takum 06pa3om koMnuasTOp obecneyruBaeT H6e3onacHocme
munog, T.e. Bbl 0OOHapyKHBaeTe U Hcnpasasere npobiemy elle 10 Toro,
KaK OHa MposiBUTCS.

3ANOMHU!

llopasno nydviue nony4uts coobuieHue 06 orbKe OT KOMIUAATOPA, YEM B Mpo-
Lecce paGoThl MPOrpamMMbl, — OLIMOKA KOMIUISLMH MO3BOJSET NpoLIE pa3odpaThb-
cs, B 4eM y Bac npobnema.

Crapbie HeoOoOLIeHHbIe konaekuuu HebesonacHbl. B C# nepemenHas
ato6oro tuna ABJISIETCS Object, nockosibKy kjiacc Object siBAsieTCS
6a30BbIM KJacCOM 115 BCEX APYrHX THUIMOB, KaK THMOB-3HAYEHUH, TaK U
TUMOB-CcChINOK. OAHAKO KOraa Bbl COXpaHSETE munbl-3HaYeHus (Yucna,
char, bool, struct) B KOJJIEKUUH, OHH JOJKHbI ObITb yHakogasl Npy
MOMELLEHHH B HEE U pacnako8amvl Npy W3BneveHU U3 Hee. CCblIOUHbIE
THIbl, TAKKE KaK string, Student U BankAccount, yNnakoBKH-pacnakoB-
KM He TpedyIoT.

3ANOMHU!

[TepBoe cneacTBHe HEOE30MACHOCTH HeO0OO0OLIEHHbIX KJIaCCOB 3aKJ4aeT-
csl B TOM, YTO BaM TpeOyeTcs NMpUBEAEHHUE THUMOB (KaK Noka3aHo B CJIE1YOLIEM
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¢dbparMeHTe HCXOHOro TEKCTA) /1 MOJYUYEHHs1 HCXOAHOrO 00beKTa M3 ArraylList,
TaK KakK 3TOT THIT CKPbIT BHYTpH Object.
ArrayList alist = new ArrayList();

// IoGarnseM NATb-WECTb BJIEMEHTOB, a 3aTeM...
string myString = (string)aList[4]; // npeobpasyeM B string.

BTopoe cnencteue B TOM, 4TO B ArrayList 0OHO6peMeHHO MOTYT Xpa-
HHUTbCS 0O0BeKkmbl pasubix munos. To eCTb Bbl MOXKETE HAMMUCATh, HAMPH-
MEp, TAKOH UCXOJHbIN TEKCT:

BHUMAHUE!
ArrayList alist = new ArrayLlist();
alist.Add("a string"); // string -- OK
aList.Add(3); // int -- OK
alist.Add (aStudent) ; // Student -- OK

OnHako ecu Bbl MOMECTUTE B ArrayList (MM ApYryto HEOOO0OLEHHY O KOJIIEK-
LIMIO) OOBEKTBI pa3HbIX HECOBMECTHMBIX THIOB, TO KaK Bbl TOTOM CMOXETE Y3HaTb
THI, HANpUMeEp, TpeTbero anemeHTa? Eciu 3To Student, a Bbl NONbITa€TECH NPEOO-
pa3oBaThb €ro B string, TO MOJy4HTE OLUMOKY BPEMEHH BbIMOJHEHHUS MPOrPaMMbl.

Jlnst 6€30MacHOCTH CAEAYET NPOU3BOANTb MPOBEPKY C UCMOJIb30BAHMEM
onepartopa is (paccMaTpuBaeTcs B 4acTH 2, “OOBbEKTHO-OPUEHTUPOBAH-
Hoe nporpammupoBaHue Ha C#”) UM anbTEpHATHBHOIO OMEPAToOpa as

TEXHUYECKNE
noaposHocTM - CJIEAY HOLLIMM 06pa30M:

// TlpoBepseM, BEpHHIA JIM TUN OBBEKTa, a 3aTeM NPUBOIVM E€ro. ..
if (aList[i] is Student) // ObvekT - Student?
{

Student aStudent = (Student)alist[i]; // Da, npeoGpa3yeM.
}

// VM BHINOJIHAEM Npeofpa30BaHMe ¥ CMOTPWM, YTO MNOJIYyUYMIIOChH. . .
Student aStudent = alList[i] as Student; // TonydaeM Student.
if (aStudent != null) // 3TO HEBO3MOXHO,
{ // Bo3Bpar null.

// OK, MoxHo patoTaTb c aStudent.
|

M36aBuThCS OT NMLIHER paboTbl MOXKHO C MOMOLLbIO 0O0OLIEHHBIX K1aCCOB.
O606111eHHbIE KONIEKLHK paboTaloT, KaK U MacCHBBI: Bbl OMpPEAESETE ONMH H TOJIb-
KO OZIMH THI, KOTOPbIA MOXET XPaHUTBCS B KOJIJIEKL MM NPH €€ OO bABIEHHH.

0606weHHble Knaccbl 3¢ PeKTUBHDI

[Toaumopdu3m no3poasieT TUNY Object XpaHUTb 060K apyroi Tun. OxHako 3a
Takoe y100CTBO NPUXOAMTCS MIATUTb YMAKOBKOH W pacrnakoBKOH THMOB-3HAY€HHH
(uMcna, char, bool, struct) npu pa3MeLEHUH UX B HEOOOOLLEHHbIX KOJIIEKLMAX
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(6onee noapobHO 0 NoauMopdusmMe pacckasbiBaercs B HacTH 2, “OO0beKTHO-OpHEH-
THPOBaHHOE NMporpaMmupoBaHue Ha C#”).

VYnakoBKa He TaK yx cHxaeT 3¢hdeKTUBHOCTb, ECH Balla koanekuus mana. Ho
€CJI1 Bbl MEPEMELLAETE THICAYH MK 1aXKe MUJUIMOHbI LIEAbIX YUCEN THMA int B He-
0000L1eHHOH KOINEKLMH, 3TO MOXKET OTHATb NMprUMepHO B 20 pa3 OoJblue BpeMeHH
(v notpeboBaTh JOMOJHUTENbHON NaMATH) MO CPABHEHUIO C XpaHEHHEM OOBEKTOB
CCbUIOYHOTrO THMNA. YNaKoBKa TaKXKe MOXET MPHUBECTH K OLLUHUOKaM, KOTOpbl€ TPYAHO
00HapyxuTb. OO0OLLEHHbIE KOMIEKUMHY HE3HAKOMBI C MpobiemMaMu, CBI3aHHBIMH C
yMaKoBKOH W pacnaKoBKOM.

Co3paHue cob6cTBeHHOro 0606 WeHHoro Knacca

[ToMrUMO BcTpoeHHbIX 0600LIEHHBIX KJlaccoB KojueKkuuid, C# no3sonsieT nucarb
cobcTBeHHblE 0000LIEHHbIE KNAacChl — KaK KOJINEKLMH, TaK U APy THe THIbI K1acCoB.
['naBHOe€, 4TO Bbl KMEETE BO3MOXCHOCTb €O3AaTh 0000LIEHHbIE BEPCHH KJIACCOB, KO-
TOpbIE CMIPOEKTUPOBAHbI BAMU.

Onpeaenenuie 0000IEHHOrO Knacca nepenojHeHo 3anucsiMu <T>. MHcTaHuupys
TaKoM KNacc, Bbl YKa3blBaeTe THI, KOTOPbIH 3aMEHHUT T TaK Xe, KaK WU B Cllyyae pac-
CMOTpEHHBIX 00001IEHHbIX KoeKLUHUHA. [TocMOTpHTE, HACKONBKO CX0XH NPUBEAEH-
Hble HHXKE OOBSBIEHHUS:

// BCTPOEHHBI KJIACC:
LinkedList<int> aList = new LinkedList<int>();

// Tlosb30BaTeNbCKUIA KJIACC:
MyClass<int> aClass = new MyClass<int>();

O6a aBnAOTCS WHCTAaHUHUPOBAHHAMH KNacCOB: O4HO — BCTPOEHHOr0, BTOPOEC —
noJib30BaTebCckoro, He Kaxablit Knacc UMEET CMbICA JenaThb O606I.LleHHblM, HO aa-

nee B rnaee OyaeT paccMOTpeH NpUMep KJacca, KOTOpbli cieayeT caenatb UMEHHO
TaKOBbIM.

Knaccbl, KOTOpble NOrMYecKH MOTYT JelaTh OAHH U Te XKe BelllW C AaH-
HbIMH pa3HbIX THUMOB, — HauWay4lliue KaHaKaaThbl B 0000LIEeHHbIE Kiac-
cbl. Haubonee TMNMHUYHBIM NPUMEPOM SIBASIOTCS KOJJIEKLHH, CMIOCOOHbIE
XpaHUTb pa3inyHble AaHHbIe. ECM B Kakoit-TO MOMEHT Y Bac nosiBasieTcs
MBIC/Ib “A Beb MHE NPUAETCS HanucaTh BEPCHIO 3TOTO Kjacca eule H s
00beKTOB Student”, BEpOSTHO, Balll KNacc CTOMT caenatb 0000LEHHbIM.

3ANOMHWUE

UtoObl nokasarb, kak nuuyTcst coOcTBeHHble 0000LIEHHbIE Knacchl, Oyaer pas-
paboTaH 0606LUEHHBIH K1ace A/ o4Yepeau creLuanbHoOro B1aa, a MMEHHO — AJ1s
ouepeou ¢ NpUopumemamu.
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Ouepepb NOCbINOK

[pencraBum cebe nouroByro koHTOopy Hanoaobue FedEx. B neepr OOPs, Inc.
MOCTYMAET MOCTOSIHHbINA MOTOK MaKETOB, KOTOPbIE HAO0 AOCTaBMTb MOJy4YaTeNsiM.
OaHako nakeTbl HE paBHbl MO BaXHOCTH: OJHHU M3 HUX CliEAyeT 10CTaBUTh HEME-
NeHHO (A1 HUX Ye BeayTcs pa3paboTku TeNenopratopos), APY e MOMHHO 10CTa-
BUTb IPY30BbIMH roJly0siMH, @ TPETbH MOTYT ObITb JOCTaBNAE€Hbl HA3€MHbIM TPaHC-
MnopToMm.

OaHako B KOHTOPY MakeThbl MPUXOASAT B MPOM3BOJLHOM MOPSAKE, TAK YTO MPH
MOCTYMJEHWH OYEPEAHOrO NMaKeTa ero Hy>»HO MOCTaBUTh B OYEPEAb Ha AOCTABKY.
CnoBo npo3Byuasno: Heobxoa1Ma o4epesib, Ho ouepeab HeoObliuHas. BHOBbL NpuObIB-
LIKe MaKeTbl CTAHOBATCS B OYEpE]b HAa JAOCTAaBKY, HO 4acTb W3 HUX UMeeT Oonee
BbICOKMH MPHUOPUTET W NOJ/DKHA CTABUTHCS €CJIM M HE B CAMOE Hayalo O4Yepenu, TO
YK TOUHO HE B €€ KOHELL. 3a UCKIIOYEHHWEM MPHUOPHUTETOB, JaHHAasi MOJEb TIOTENIbKa
B TIOTEJIbKY YK/a/blBa€TCs B CTPYKTYpPY JaHHbIX ovepedu. Ham Hano npeBpatuth ee
B O4€peb C MPHUOPUTETAMH.

CueHapwuii cknaackol OTrpy3Kd aHalOrHUYeH: HOBbIE MOCHITKH MPUXOASAT U YXO-
AT B KOHELL ouepenr — kak npaBuiio. Ho nockonbky y HEKOTOpPbIX €cTb GoJiee Bbl-
COKHE MPUOPUTETbI, OHU SBISAIOTCS MPUBUJIETMPOBAHHBIMH MOCHIIKAMH, KaK JIKOAH
npeMuyM-kjlacca y CTOMKH peructpauuu B asponopty. OHM MOTyT NPOXOAMTH Brie-
pen, A1ubo cTaHOBACH MEPBLIMMU B o4YepeaH, MO0 pacnonarasch rae-ro Heaaneko oT
€€ roJioBbl.

Ouepeppb c npuoputTeTamm

[Tonpobyem copmynupoBaTh npaBuna ouepeau ¢ npuopuretamu. Mrak, B
OOPs, Inc. BxoasiuMe naketbl MOryT UMETh BbICOKHH, CPEAHUA U HU3KUH MPHOpH-
teT. Hixke onucaH nopsinok ux o6paboTkw.

» [lakeTbl C BbICOKMM NPUOPMUTETOM MOMELLIAIOTCA B HaYano odyepeau,
HO NoCNe APYrnx NAKeToB C BbICOKMM NPUOPUTETOM, YKe NPUCYTCTBY-
WX B HEW.

» [MakeTbl CO cpeaHUM NPUOPUTETOM CTABATCA B HAYANO oyepeau, Ho
nocne nakeTos € BbICOKUM NPUOPUTETOM 1 APYTUX NAKETOB CO CPEeAHUM
NPUOPUTETOM, yXKe NPUCYTCTBYIOLIMX B HEW.

» [MakeTbl C HU3KUM npuopuTeTOoM CTaBATCA B KOHeU oyepean.

Azbik C# npenocraBasieT BCTPOEHHbIH 0000LLEHHbIH K1acc ouepeaH, HO OH He
MOAXOAMT Al CO3[AaHUs ouepeaH ¢ npuopuTeTamu. Takum oOpa3oM, HYXKHO Hamu-
caTb cOOCTBEHHbIN Kacc oyepenu, HO Kak 3To caenatb? PacnpocTpaHeHHbI noa-
X0[ 3aKJitoyaeTcs B pa3paboTke xracca-obonrouku (wrapper class) ns HECKOAbKHUX
ouepencit:
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class Wrapper // W PriorityQueue
{

Queue _queueHigh new Queue ();
Queue queueMedium = new Queue ();
Queue queueLow = new Queue ();
// MeTom mna paboOTH C 3TMMM OUEpPEmsMM. . .

Ob6onouxu (wrapper) — 3T0 Khacchl (MJIM METO/bl), KOTOPblE MHKAMNCYAUPYIOT B
cebe Bcto cnoxHocTb. O60I0UKa MOXKET UMETh HHTEp(dENC, CYLLLIECTBEHHO OT/IHYa-
towuics ot uHTepdeiica Toro, YTo HaXOAUTCS BHYTPHU HEe — TOraa 3To adanmep
(adapter).

O6onouka MHKaNCyaupyeT TpHU oObluHbIE oyepeaH (koTopble MOryT ObiTh 0000-
LLEHHBIMH) M YNpaBJsieT BHECEHHUEM MAKETOB B 3TH OYEPEAH U MOJYYEHHUEM UX U3
ouepenei. CtanaapTHbli MHTEpdeiic knacca Queue, peanusoBaHHoro B C#, conep-
XUT [1Ba KJIFOYEBBIX METOA:

» Enqueue () — AnA nomMelyeHnsa o6EKTOB 8 KOHeyY ouepeaw;
» Dequeue () — ANA U3BNeYEHNA 06BEKTOB U3 HAYANa oyepean.

B nanHoMm cnyuae uHTepdeiic o6onouku coBnanaet ¢ UHTepheHcoM
00bIYHOM OUepeaH, TaK YTO €€ MOXKHO paccMaTpHUBaTh Kak 00bIUHYIO Oye-

peab. Knacc peanusyer meton Enqueue (), KOTOPbIA MOJy4YaeT MakeT U
RoApostocT  €T0 MPHOPHTET, M HA OCHOBAHUM NPHOPUTETA NPUHUMAET PELLIEHHE O TOM,
B KaKyl M3 BHYTPEHHHX ouepeneit ero noMectutb. OH Takke peanusyer
MeTOA Dequeue (), KOTOPbI HAXOAWT MAKET C HAUBBICLLUWUM MPHOPUTETOM
B CBOMX BHYTPEHHHX OUYEPENsX U U3BJEKAET ero u3 ouepeau. [lanum pac-
cMaTpuBaeMoMy kiaccy-obonouke ¢popmanbHOE UMS PriorityQueue.
BOT noaHbIA UCXOOHBIA TEKCT 3TOro kjlacca, 4ToObl Bbl MOTJIH MOCMO-
TpeTb, kak Bce 310 paboraer BMecte. Huxe Oyner paccMotpeHa pabota
OT/EeNbHBIX YacTel JaHHOrO Kiacca.

// PriorityQueue - HEMOHCTpauMsa MCMOJIL30BAHUA OOBEKTOB
// HU3KOYPOBHEBOM ouepeny IJIA peanmu3aliyyt BEICOKOYPOBHEBOM
// oBOOWEHHOM ouepemM, B KOTOPOM OOBEKTH XPAHATCSA C y4YeTOM
// ux npuoputera
using System;
using System.Collections.Generic;
namespace PriorityQueue
{
class Program
{
//Main - 3anoJsiHdgeM ouepelnb C NPUOPUTETaAMM MaKeTamu,
// 3aTeM M3BJIEKAEM M3 OuepeIM UX CJlydalHoe KOJIMUEeCTBO
static void Main(string{] args)
{
Console.WriteLine ("Co3nmanne ouepem C npuopureTamu:");
PriorityQueue<Package> pg =
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new PriorityQueue<Package>();
Console.WriteLine ("lobaBaseM CJlyuyarHoe KoOJMuecTBO" +
" (0 - 20) chnyuarHelx naketoB" +
" B ouepenmb:");
Package pack;
PackageFactory fact = new PackageFactory();
// HaM HyXHO CllydyaiiHOoe UMCJIO, KOTOpoe MeHble 20
Random rand = new Random();
// CnyuarHoe umcyo B muanazoHe 0-20
int numToCreate = rand.Next(20);
Console.WriteLine ("\tCo3naune {0} naketoB: ",
numToCreate) ;
for (int i = 0; i < numToCreate; i++)
{
Console.Write ("\t\tleHepauus n mobabjienve " +
"cnyuanHoro nakera {0}", 1i);
pack = fact.CreatePackage();
Console.WriteLine (" c npuopurerom {0}",
pack.Priority);
pq.Enqueue (pack) ;
}
Console.WriteLine ("UTo momyumioch:");
int total = pg.Count;
Console.WriteLine ("llonyueHo nakeros: {0}", total);
Console.WriteLine ("M3BJlekaeM ClyyalHOe KOJMUECTBO" +
" nakero: 0-20: ");
int numToRemove = rand.Next (20);
Console.WriteLine ("\tU3Bnekaem {0} nmakeros",
numToRemove) ;
for (int i = 0; i < numToRemove; i++)
{
pack = pqg.Dequeue () ;
if (pack != null)
{
Console.WriteLine("\t\tJocraBka nmakera " +
"c npuopurerom {0}",
pack.Priority);
}
}
// CKOJIbKO MNakeToB " MOCTaBJIEHO"
Console.WriteLine ("OocraBneHo {0} naketon",
total - pg.Count);
// OxunaeM NOOTBEPXIEHMS OJIb30BATENA
Console.WriteLine ("Haxvmre <Enter> nna " +
""3aBepueHns NpOoTrpaMMeL. . .") ;
Console.Read();
}
}

//Priority - BMECTO UMCJIOBEIX MNPUOPUTETOB Hanomotue
// 1, 2, 3 ... MCHOJb3YyeM [PUOPUTETE C MMeHamm
enum Priority // O6 enum Mbl MOTOBOPMM IO3XE
{

Low, Medium, High
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}

// IPrioritizable - omnpenessieM NMOJIb30OBATENbCKUI MHTEphENC:
// KJacch, KOTOpele MOI'yT OhTb HODaBJeHe B PriorityQueue,
// IOJIXHBl peasiM30BLIBATL 3TOT MHTEpdeirc
interface IPrioritizable
{

// TlpuMep CBOMCTBa B MHTepdeiice

Priority Priority { get; }
}
//PriorityQueue - oGOOGWEHHBI KJIACC Ouepeny C NPUOPUTETaMA;
// TUMBl OaHHBIX, OOOABJISEMHX B ouepenb, OOS3aHbl
// peamu3oBhiBaTh MHTepdeinc IPrioritizable
class PriorityQueue<T>

where T : IPrioritizable

{

//Queues - TpPU BHYTpeHHMEe (OOOOWeEHHEE!) ouepemy

private Queue<T> queueHigh = new Queue<T>();
private Queue<T> queueMedium = new Queue<T>();
private Queue<T> _queueLow = new Queue<T>();

//Enqueue - nobBaBnser T B ouepelb B COOTBETCTBMM C
// mpvopuTeTOM
public void Enqueue (T item)
{
switch (item.Priority) // Tpebyer peanusaumu
{ // IPrioritizable
case Priority.High:
_queueHigh.Enqueue (item) ;
break;
case Priority.Low:
_queueLow.Enqueue (item);
break;
case Priority.Medium:
_queueMedium.Enqueue (item) ;
break;
default:
throw new
ArgumentOutOfRangeException (
item.Priority.ToString(),
"HeBepHult npuopurer B PriorityQueue.Enqueue");
}
}
//Dequeue - usBjedeHve T M3 ouepenyu C HAVBHICIM
// npuopuTeToMm
public T Dequeue()
{
// TlpocMaTpuBaeM ouepelb C HAMBHICIVM MPUOPUTETOM
Queue<T> queueTop = TopQueue () ;
// Ouepenb He mycra
if (queueTop != null && queueTop.Count > 0)
{
return queueTop.Dequeue (); // Bo3BpamaeMm NepBhi
// 3neMeHT
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// Ecom Bce ouepeny [yCTel, BO3Bpamaem null (3mech

// MOXHO CTeHepMpOBaTb MCKJIOUeHMe)

return default(T); // YTo 3TO = Mbl PACCMOTPUM [O3XE
}
//TopQueue - Hemycras ouepelb C HAMBHICUMM [IPYOPUTETOM
private Queue<T> TopQueue ()

{

if ( queueHigh.Count > 0) // Ouepenb C BBICOKMM
return queueHigh; // npuopuTeTOM MycTa?
if (_queueMedium.Count > 0) // Ouepenb CO CpemHMM
return _queueMedium; // mnpuopuTeToM MycTa?
if (_queueLow.Count > 0) // Ouepenb C HU3KUM
return _queueLow; // npuopuTeToM nycra?
return queueLow; // Bce ouepenyu MyCThH

}

//IsEmpty - IlpoBepka, mycTa Jy ouepenb
public bool IsEmpty()

{

// true, ecnu BCe Ouepenu MyCThl

return ( queueHigh.Count == 0) &
(_queueMedium.Count == 0) &
(_queueLow.Count == 0);

}

//Count - CKOJIbKO BCEr'o 3JIEMEHTOB BO BCEeX Ouepensx?
public int Count // Peanu3yem Kak CBOMCTBO TOJIBKO
{ // nns dreHus
get { return queueHigh.Count +
_queueMedium.Count +
_queueLow.Count; }
}
}
// Package - npumep KJacca, KOTOPbIA MOXET ObITb
// pa3sMelleH B ouepely C NPUOPUTETAMU
class Package : IPrioritizable
{
private Priority priority;
// KOHCTpYKTOD
public Package(Priority priority)
{
this.priority = priority;
}
//Priority - BO3BpallaeT NPMOPUTET NaKeTa;
// TOJNBKO IJIg UTEeHMS
public Priority Priority
{
get { return priority; }
}
// A rakxe meroms ToAddress, FromAddress, Insurance,
// n mopyrue...
}
// PackageFactory =~ kJjacc, KOTOpHIM 3HaeT, Kak CO31aTb
// HoOBeDI nakeT Package o60TO Tpe®yemoro Tumna;
// Tako# KJacC Ha3bBaeTCA KJACCOM-(badpukoi .
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class PackageFactory

{
// TeHepaTop CJlydalHbIX uMCell.
Random randGen = new Random();

// CreatePackage - meron ¢abpuky, KOTOPBII BHOMPAET
// ClydyalHBOA MPMOPUTET M 3aTeM CO3IAeT MaKeT C 3TUM
// npuopuTeToM. MoxeT ObITb peasiM30BaH Kak GJIOK
// wreparopa.
public Package CreatePackage ()
{
// CrnyyaliHelM OBpa30M BHIOPAHHLI MPUOPUTET MNaKeTa.
// Moxer mMerb 3HaueHme 0, 1 wim 2 (3HaueHud,
// koTOpble MeHbme 3) .
int rand = randGen.Next(3);
// Vicnosb3yeM HOJid I'eHepaluy HOBOT'O MaKeTa; MNpuBeIeHue
// Tuna no3BOJIAET UCMOJIb30BATH 3HAYEHME B KOHCTPYKLMM
// switch.
return new Package( (Priority)rand);

}

3anycTute nporpaMmy PriorityQueue Heckonbko pa3. [lockonbKy B HEH
MCMOJIb3yeTCs NeHepaTop clyyakHbIX YKces, BCKUH pa3 oHa Oyner na-
BaTb HEMHOIO pa3jMHalOLLHUECS PE3YIbTAThI.

COBET

PacnakoBkKa nakeTa

Knacc Package npeaHaMepeHHO OY€Hb MPOCT U HAMUCAH MCKJIKOUYMTENbHO A5
JNaHHOW 1E€MOHCTpaLlMOHHON nporpamMmbl. OCHOBHOE B HEM — YacTb C MPUOPUTE-
TOM, XOT$l peafbHbIH Kjacc Package, HECCOMHEHHO, 1O/DKEH COAEp)KaTh Maccy ApYy-
rMX 4Yj€eHOB. BOT COOTBETCTBYHOLLUHA KOI:

// Package - npuMep KJlacCa, KOTOPHM MOXET ObTb pa3MelleH B
// ouepemu C npuopuTerami. JloOOM KJIACC, KOTOPLII pean3yer
// IPrioritizable, Oyner BerjsmeTh Noxoxm Ha Package.
class Package : IPrioritizable
{

private Priority priority;

// KOHCTpPYKTOD

public Package (Priority priority)

{

this.priority = priority;

}

//Priority - BO3BpallaeT NMPUOPUTET MaKeTa; TOJIbKO MJIf

// ureHus

public Priority Priority

{

get { return priority; }
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// A Takxe Meroms ToAddress, FromAddress, Insurance,
// v opyme...

Bce, uto Tpebyertcs knaccy Package A/ y4acTHsl B JaHHOM MaKeTe, — 3TO

» uNeH-AaHHble ANA XPaHEHUA NPUOPUTETA],
» KOHCTPYKTOP ANA CO3AaHWA NakeTa C onpeaeNeHHbIM NPUOPUTETOM,

» MmeTof (peann3oBaHHbIN 34ecb Kak CBOWCTBO TONbKO ANA YTeHusn) ana
BO3BpaTa 3HaueHuA npuopuTeTa.

TpeOyroT nosicHeHUs ABa acnekTa kinacca Package: THIM MPUOPUTETA U UHTEP-
deiic IPrioritizable, peanu3yemblid JaHHBIM KJIACCOM.

OnpedeneHue 803MOXHbIX NpUOPUMEMOE

[TpropuTeTsl NpeacTaBastoT coboi nepeyucaumMblit TUM (enum) MNOJ Ha3BaHHEM
Priority. OH BbIMISIAMUT CliEQyIOLHUM 00pazoMm:
//Priority - BMECTO UMCJIOBBX NPMOPUTETOB Harnomotue
// 1, 2, 3 ... UCNOJb3YeM MPUOPUTETH C MMEHaMU
enum Priority

{
Low, Medium, High
}

Peanusayusa unmepgbeiica 1prioritizable

Jlrob6oii oObekT, nocTynarouuii B PriorityQueue, 10JXeH 3HaTh COOCTBEHHbIH
npyoputet (00U MPUHLKMM 0OBEKTHO-OPHUEHTHPOBAHHOIO MPOrpaMMHUpPOBaHHUS
IJIaCHT, YTO KaXKablii 00bEKT OTBEeUaeT caM 3a ceds).

MoxHo npocto HedhopManbHO “noobewars”’, 4To kiacc Package Oyaer
MMETb YJIEH /15 MOJyYEHHs €ro MPUOPUTETA, HO Jyulle 3aCTaBUTh KOM-
MUASTOP MPOBEPSATHL 3TO TpeOOBaHHUE, T.€. TO, UTO Y J0OOro oobekTa, no-
MeLaeMoro B PriorityQueue, ecThb 3TOT WieH. OnuH U3 cnocoboB obec-
MEYUTb 3TO COCTOMUT B TpeOGOBaHHH, UTOOBI Bce 0OBEKTHI peann3oBbIBaIu
uHTepdeic IPrioritizable:

// IPrioritizable - ompenenseM moJib30BATEJILCKUI MHTepdenc:
// KJIacChl, KOTOphE MOTYT OHITh OOGaBJieHH B PriorityQueue,
// IOJIXHBl peann30BBIBATH ITOT MHTEpdeic
interface IPrioritizable
{

Priority Priority { get; }
}

3anuch {get;} onpeaenser, kKak JOKHO ObITh OMUCAHO CBOMCTBO B OOBSABIEHHH
uHtepdeiica (cm. maey 18, “Untepdeiich”). Knacc Package peanusyer uHtepdeiic
MyTeM MpeloCTaBlEHHs peain3ali CBOINCTBA Priority:
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public Priority Priority
{

get { return priority; }

Bbl BcTpeTuTech ¢ Apyroi CTOpOHOH 3TOro 00s3arebHOro TpeboBaHUs B 00b-
IBIEHUM KNlacca PriorityQueue B pasaene “U HakoHel — 0000LLeHHas o4epeap C
MPUOPUTETAMH .

Metoa Main()

l'lepezl TEM KaK MpPUCTYMNHUTb K UCCIIEA0BAHHUIO KJlacca PriorityQueue, CTOUT NO-
CMOTPETb, KaK OH MPUMEHSAETCS Ha MPAKTHUKE. Bot ucxoaHbli TeKCT MeTOAa Main () :

// Main - 3amnoJsiHseM ouepenb C MNPMOPUTETaMM MaKeTaMy,
// 3aTeM M3BJIEKAeM M3 Ouepeny UX CJydalHoe KOJIMYEeCTBO
static void Main(string[] args)
{
Console.WriteLine ("Co3maHue ouepenu C npuoputerami:");
PriorityQueue<Package> pq =
new PriorityQueue<Package>() ;
Console.WriteLine ("Jo6aBngeM CilyyalHoe KOJMUECTBO" +
" (0-20) cuyualHblX nakeToB" +
" B ouepenb:");
Package pack;
PackageFactory fact = new PackageFactory() ;
// Ham HyXHO CJlydyaliHOe uMCJIO, KOTOpoe MeHblme 20
Random rand = new Random();
// CrnydaiHoe umcyio B nuanasoHe 0-20
int numToCreate = rand.Next (20);
Console.WriteLine("\tCo3maune {0} nakeros: "
numToCreate) ;
for (int 1 = 0; 1 < numToCreate; i++)
{
Console.Write("\t\tl'enepauusa n noBaBneHue " +
"cayuandoro nakera {0}", i)
pack = fact.CreatePackage() ;
Console.WriteLine (" c npuopuretom {0}",
pack.Priority);
Pq.Enqueue (pack) ;
}

!

Console.WriteLine ("UTo noJjyumyochb:");

int total = pg.Count;

Console.WriteLine ("MosyueHo naketoB: {0}", total);

Console.WriteLine ("/3BJjilekaeM CiydaiHoe KoJmMuecTBO" +
" nakeroB: 0-20: ");

int numToRemove = rand.Next (20);

Console.WriteLine ("\tM3Bnexkaem {0} naxkeTtoB",
numToRemove) ;

for (int i = 0; i < numToRemove; i++)

{

pack = pg.Dequeue() ;
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if
{

}
}

(pack !'= null)

Console.WriteLine("\t\tIocraBka nakera " +
"c npuopurerom {0}"
pack.Priority);

// CKOJIbKO NakeToB "mocTaBjieHo"
Console.WriteLine ("HocraBneHo {0} naketoB",

total - pg.Count);

// OxupaeM NOANTBEPXIEHUA MOJIb30BATENS
Console.Writeline("Haxmure <Enter> mna " +

"3aBeplWeHnsa NporpaMMel. .. ") ;

Console.Read();

Hrak, uto e npoucxoaut B MeToae Main () ?

1.
2.

MHcTaHumpyeTca o6bvekT PriorityQueue AnA Tuna Package.

Co3paeTcA 06beKT PackageFactory, paboTa KOTOPOro cocTout B opmmpoBaHun
HOBbIX NAKETOB CO C/Ty4aliHO BbIOPaHHBIMU NPUOPUTETaMW.

Mabpurka — 3TO KNacc AN MeToa, KOTOPbIA co3aaeT ANA BaC 06beKTbl. Huxe B
3ToW rnaee Bbl No6AMXKe No3HakomuTecb ¢ pabpukoi PackageFactory.

AnA reHepaunmn cny4akHOro YMcna UCNonb3yeTcA Knacc Random U3 bubnnorekn
.NET, a 3aTtem Bbi3biBaeTCA PackageFactory Ana co3aHnA COOTBETCTBYIOLLErO KO-
nnyecTBa HOBbIX 06BEKTOB Package CO CiyyaHbIMU NPUoOpUTETaMM.
BbinonHAeTca pobaBneHne co3faHHbIX NakeToB B PriorityQueue C NOMOLLbIO Bbl-
30Bapqg.Enqueue (pack).

BbiBOANTCA YNCNO CO3[aHHBIX NAKETOB, MOCNE Yero HeKoTopoe CNyyanHoe nx Ko-
NNYeCcTBO M3BneKaeTca n3 PriorityQueue C NOMOLLbIO Bbi3OBa pg. Dequeue ().
MeTopn 3aBepluaeTca BbIBOAOM KOANYECTBA U3BEYEHHDbIX U3 PriorityQueue na-
KEeToB.

HanucaHue 0606ueHHoro Koga

Kak e HanucaTb cOOCTBEHHbIH 0000LLEHHBIH KJl1acC CO BCEMU ATUMH <T>? Bhbi-

rasaau

T 3TO, KOHEYHO, yCTpallaoue, HO BC€ HE TaK YK U CTpallHO, YTO U J1E€EMOH-

CTPUpYET NaHHbII pazaen.

[MpocTeiiuuii nyTh HanucaHus 000OLEHHOrO Klacca COCTOMUT B CO31aHUH
CHayana ero HeoOOOLIEHHOH BEpCHH, a 3aTEM pacCTaHOBKH B Heil Bcex
3TUX <T>. Tak, HanpuMmep, Bbl MOXETE HamucaThb Kiacc PriorityQueue
Ans 00bEeKTOB Package, MPOTECTUPOBATH €r0, a 3aTeM “0000uThL”. BoT
HebosbLIas YacTh He0OOOLWEHHOro Knacca PriorityQueue AJs HIIO-
CTpaluH CKa3aHHOTO:
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public class PriorityQueue

{

//Queues - Tpu BHYTpeHHMe (OBOOUeHHse!) ouepem

private Queue<Package> queueHigh = new Queue<Package>();
private Queue<Package> _queueMedium = new Queue<Package>();
private Queue<Package> queuelow = new Queue<Package>();

//Enqueue - Ha OCHOBaHMMU NpuopuTeTa Package noGaBJigeM ero
// B COOTBETCTBYyKIYyl Ouepelb
public void Enqueue (Package item)

{

switch(item.Priority) // Package mMMeeT 3TO CBOMCTBO

{

case Priority.High:
_queueHigh.Enqueue (item) ;
break;

case Priority.Low:
_queueLow.Enqueue (item) ;
break;

case Priority.Medium:
_queueMedium.Enqueue(item);
break;

}
// n Tak nanee ...

Hanucanune Heo6oOLeHHOro Kilacca ynpoLaeT TeCTUpOBaHUE €ro JIOrMKH. 3aTeM
nocJie TECTUPOBAHHA M UCMpaBEHHs BCEX OLIMOOK Bbl MOXKETE ClleaTh KOHTEKCT-
HYIO 3aMeHy Package Ha <T> (KOHE4HO, BCE HE TaK MPAMOJMHEHHO, HO U HE OY€Hb
OT/MYAETCs OT CKa3aHHOro).

W HakoHey — 0606uieHHan ouepeab C npuopuTeTaMmm

[Touemy ouepenb ¢ npUopUTETaMHM paccMaTpUBaETCs nocieaHeit? ITo MoxeT
MokasaThCsi BO3BPATOM Hazaj, Belb Bbl Y)KE BUAEIH KO/, KOTOPbIH HCMOAB3YET NpH-
OPMTETHYIO O4EPEb A5 BBIMOJHEHMS 3a1a4. Tenepb NpULLNO BPEMS U3YUHMTh K1acce
PriorityQueue. B 3TOM pa3nene nokasaH Koz, a 3aTeM AaHbl MOSCHEHUS, YTOObI Bbl
BMIEJIM, KaK peluaercs napa Heboablumx npobnem. byaem “ectb cioHa no Kycouky™.

BHympeHHue o4epedu

Knacc PriorityQueue — 000j04Ka, 32 KOTOPOi CKpPbIBAlOTCA TPH OOBIYHBIX
obbekTa Queue<T>, MO OJHOMY 15l KaX(10ro YpOBHs npuoputeTa. Bot nepeas yactb
MCXOHOIO TeKCTa PriorityQueue, B KOTOPOW NoKa3aHbl 3TH TpH (0000LLEHHbIE)
BHYTpPEHHHE ouepeu:

//PriorityQueue - OOOOWEHHBE! KJIACC OUepelyu C MNPUOPUTETaMu;
// TUIB OaHHBIX, NOGABJIAeMbIX B ouepellb, *0Os3aHb*
// peanu3oBeBaTH MHTepdeic IPrioritizable

class PriorityQueue<T>
where T : IPrioritizable
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//Queues - Tpu BHyTpeHHMe (OBOOOLEHHbEe!) ouepelu

private Queue<T> queueHigh = new Queue<T>();
private Queue<T> _queueMedium = new Queue<T>();
private Queue<T> _queuelow = new Queue<T>() ;

// Bce ocCTajbHOE Mhl BOT-BOT PAaCCMOTPMM. . .

B “nonyxupHbIX” cTpokax OObABASIOTCS TPH 3aKPbIThIX YJ€HA-JaHHbIX THNA
Queue<T>, HHULHMANHU3UPYEMbIX MYTEM CO31aHHS COOTBETCTBYIOLIMX OOBEKTOB
Queue<T>. B paznene “He3aBeplueHHble aena” 3ToM rnaBbl Mbl pACCMOTPHUM CTpaH-
HO BBIMIAASALLYIO CTPOKY Haa 0ObABNEHHUAMHU “ogovepeneii”.

Memood Enqueue ()

Mertoa Enqueue () no6aBasiet aneMeHT Tina T B PriorityQueue. Pabota cocto-
UT B TOM, YTOObI BbIICHUTb MPHUOPHUTET 3JIEMEHTA U TOMECTUTD €r0 B COOTBETCTBYO-
LLLY O MPUOPUTETY ouepeb. B nepBoii cTpoke MeToA NOJyyaeT NPUOPHUTET DNIEMEHTA
W UCMOJIb3YET KOHCTPYKUMIO switch A5 onpeaeneHus ueleBoil ouepean ucxons U3
noJiy4yeHHoro 3HayeHus. Hanpumep, noayuuB 31eMeHT ¢ NPUOPUTETOM Priority.
High, MeToa Enqueue () NOMELLAET ero B ouepenb queueHigh. BoT ucxoaHblit TEkeT
MeTroJa PriorityQueue.Enqueue():

// IHoGaBnser ajeMeHT T B ouepelb Ha OCHOBAHUM 3HAUEHUS ero
// npuopurera
public void Enqueue (T item)
{
switch (item.Priority) // Tpebyer peanusaumm
{ // IPrioritizable
case Priority.High:
_queueHigh.Enqueue (item);
break;
case Priority.Low:
_queueLow.Enqueue (item);
break;
case Priority.Medium:
_queueMedium.Enqueue (item) ;
break;
default:
throw new ArgumentOutOfRangeException (
item.Priority.ToString(),
"HeBepHult NpuopureT B PriorityQueue.Enqueue");

Memood Dequeue ()

Pabota MeTozna Dequeue () HEMHOrO cioxcHee. OH 10JDKEH HAUTH HEMyCTYIO oye-
peab 3JeMEHTOB C HAUBBICLLMUM MPUOPUTETOM M BbIOpaTh U3 HEe MEPBbIH 3EMEHT.
[TepByto yacTb cBoeit paboTbl — MOUCK HeMycToH o4Yepeau 3J1EMEHTOB C HauBbIC-
LIUM MPHOPUTETOM — Dequeue () AeNerHpyeT 3aKpbITOMy MeToAy TopQueue (),
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KOTOPBbIA 6y,£1€r onucaH HWXe. 3aTeM MeToj Dequeue () BbI3bIBa€T METOA Dequeue ()
Haﬁ)leHHOﬁ o4yepe€an O U3BJICHEHUA U3 HEC BO3BpaLLLA€MOro obbekTa. Bot HUCXoa-
HBbIA TEKCT MeTO a Dequeue () :

//Dequeue - u3BjedeHue T U3 ouepenyt C HAMBHICIIM

// npuopuTETOM

public T Dequeue ()

{

// VieMm ouepenb C HaMBHICUMM MPUOPUTETOM
Queue<T> queueTop = TopQueue () ;
// Ouepenb He mycra
1f (queueTop != null && queueTop.Count > 0)
{
return queueTop.Dequeue (); // Bo3BpallaeM Nepsbii
// sneMeHT
}
// Ecin Bce ouepemm NyCTH, BO3BpallaeM null (3mech
// MOXHO CI'E€HEepMpOBATb MCKJIOUEHME)
return default(T);

EaMHCTBEHHAs CI0XKHOCTb COCTOMUT B TOM, KaK MOCTYIMHTb, €CJIM BCE BHYTPEH-
HHE ouepeau MycCThl, T.€., MO CyTH, NyCTa o4epeab PriorityQueue B ueaom? Yro
CIEAyeT BEPHYTb B 9TOM ciiydae? [IpeacraBieHHblit METOA Dequeue () B 3TOM CJly-
yae Bo3BpallaeT 3HayeHue null. Takum oOpa3oM, KIMEHT — KOJ, BbI3bIBAIOLLHIA
PriorityQueue.Dequeue () — JOJIKEH NMPOBEPATb, HE BEPHY JIM METOA Dequeue ()
3HauyeHue null. [ie MMeHHO Bo3BpaluaeTcs 3HayeHue null? B default (T), B KOHLE
McxoaHoro Tekcta metoaa. O BblpakeHMH default (T) pedb MOWAET YYTb HHXKE, B
pazaene “Onpeaenenue 3Hauenus null aas tuna T: default(T)”.

BcnomozamenbHeili Memod TopQueue ()

MeToa Dequeue () MCMOJbL3YET BCOMOraTelbHblii MeTOA TopQueue () Ans
TOro, 4ToObl HAWTH HENYCTYIO BHYTPEHHIOIO OYEpelb C HAUBBICLUUM MPHOPHUTE-
TOM. MeToa TopQueue () HAYMHAET C OYEPEAH _queueHigh M MPOBEPAET €€ CBOi-
cTBO Count. Eciu oHo 6onbuie 0, oyepenb coaep K UT 3JIEMEHTbI, TAK YTO METO.
TopQueue () BO3BpALLAET CCbUIKY Ha 3TY BHYTPEHHIOKO O4epeab (TUI BO3Bpallae-
MOro 3HauyeHHus MeToaa TopQueue () — Queue<T>). Ecim xe ouepeap queueHigh
nycra, MeTo TopQueue () MOBTOPAET CBOU NEHCTBHA C OYEPEAAMHU _queueMedium
K _queuelow.

YTO NpOMCXOAMT, €CIIH BCE BHYTPEHHHE OUYEPEH MyCThl? B 9TOM ciiyyae meTon
TopQueue () Mor Obl BEpHYTb 3Hau€HHe null, Ho OGosee nosie3HbIM OyaeT BO3BpaT
OHOH M3 mycThIX ouepeaeit. Korna nocae atoro Metoa Dequeue () BbI3OBET METOA
Dequeue () BO3BpaLUEHHOW OYEPENH, TOT BEPHET 3HaYeHHE null. BoT kak BbIAAMT
MCXOAHbIN TEKCT MeTo1a TopQueue () :
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//TopQueue - HemycTas ouepelb C HAMBHICHMM [PMOPUTETOM
private Queue<T> TopQueue ()
{

if (_queueHigh.Count > 0) // Ouepelb C BBICOKVM
return _queueHigh; // npvopureroMm nycra?
if (_queueMedium.Count > 0) // Ouepenr CO CpenHMM
return _queueMedium; // TnpuopuTeToM nycra?
if (_queueLow.Count > 0) // Ouepenb C HM3KUM
return _queueLow; // npuopureroMm nycra?
return _gueueLow; // Bce ouepemt MyCThl

}

OcmanbHele Ynensl PriorityQueue

[Tone3Ho 3HatTh, MycTa M ouepeab PriorityQueue, U €CAHU HE NMYCTa, TO CKOJIBKO
3NIEMEHTOB B Heil conepxuuTes (kaxabiid oObekT oTBevaet cam 3a ceds!). BepHurech
K JJMCTUHTY JIEMOHCTPaLMOHHOM MpOrpaMMbl U paCCMOTPHTE UCXOAHbII TEKCT METO-
na IsEmpty () ¥ CBOMCTBa Count Khacca PriorityQueue. MOXET Taloke Ooka3aTbes
MONE3HBIM BKIIOYHTbL METO/bl, KOTOPbIE BO3BPALLAIOT KOJHUUYECTBO DJIEMEHTOB B Ka-
XI0H U3 BHYTPEHHHUX ouepenel. byobme ocmoposiHel: 3T0 MOXKET CAULLKOM MHO-

roe pacckasaTh O TOM, Kak peaju30BaHa oyepeb C nprHopuTeTaMu. [lepxure CBOKO
peanu3auuio CKpbITOM.

Ucnonb3oBaHue npocToro Heo606uieHHoro knacca pabpukm

Panee B rmase s ucnonb3oBan o6bekT Gpabpuku 11 reHepaumi noToka o6 LEKTOB
THMa Package CO Cily4aiHbIMK MpHopUTeTaMu. Tak Kak 370 Oblj0 JaBHO, MOBTOPUM
€ro 34€echb:

// PackageFactory - KJlacC, KOTOpbIA 3HAaeT, Kak CO30aThb
// HoBbD1 nakeT Package swboro TpefyeMoro Tumna; Takoi KJacc
// HasbBaeTCH KJAaCCOM-(pabpMKOiL.
class PackageFactory
{
// TeHepaTop CJlydayHbIX umces.
Random _randGen = new Random();

// CreatePackage - Meron ¢abpvky, KOTOpPBDI BHOMpPAET

// CclydayHbBA NPUOPUTET, 3aTeM CO3[OaeT MakeT C 3TUM

// TprOpPUTETOM.

public Package CreatePackage()

{
// CraydaiHeM O0paszoM BHIOPAHHBIA NMPUOPUTET Makera. Moxer
// wMeTb 3HaueHye 0, 1 wim 2 (3HaueHud, MeHblme 3).
int rand = _randGen.Next (3);
// Vicnosb3yeM Ijia TeHepaLuy HOBOTO MaKeTa;
// npvBeneHue TuNa MO3BOJIAET MCIOJb30BAThH 3HaueHue
// B KOHCTpykumu switch.
return new Package ( (Priority) rand);
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Knacc PackageFactory UMeeT O/MH useH-AaHHble U oauH MeToa. ([Tpoctyro da-
OpHKy MOXHO peasiM30BaTh HE KaK KJjacc, a Kak METO/, HalpuMep METOA B KJlacce
Program.) [lpy MHCTaHUMpPOBaHUHU OOBEKT PackageFactory co3laeT 0OObEKT KJlacca
Random M COXPAHSET €ro B Yji€He-AaHHbIX rand. Random npeacTasiseT coboi 6u-
6aunoreunblii knace .NET, koTopblit reHepUpyeT ciyyaiiHble yucha.

Ucnonv3zoeaHnue PackageFactory

Jlns redepauru o0beKTa Package €O Cly4aiHbIM MPUOPUTETOM BbI3bIBAETCS Me-
ToA CreatePackage () oObekTa pabpUKH:
PackageFactory fact = new PackageFactory();

IPrioritizable pack = fact.CreatePackage(); // OBparure
// BHUMaHue Ha MHTepdenc.

Meroa CreatePackage () 3anpalliyMBaeT y CBOEro reHeparopa cilyyaiHblX Yuced
yuco oT 0 10 2 BKJIKOYUTEIBHO W UCIIOJB3YET 3TO YMCJIO AJI1 YCTAHOBKH MPUOPH-
TeTa HOBOro oObekTa THNa Package, BO3BpaLLaEMOro JaHHbIM METO0M (KOTOPbIid
3aTEM COXpaHSETCs B MEPEMEHHON THMNa Package WIM, eLLE Jy4lle, B epeMEHHOM
THna IPrioritizable).

OOpaTuTe BHUMaHHE Ha TO, YTO MeTOA CreatePackage () BO3BpallaeT
CCbUIKY Ha IPrioritizable, yTo sBaseTcs 6osiee 060OLEHHBIM peLIeHH-
€M, 4eM BO3BpaT CCbLIKM Ha Package. DTO MPUMEP KOCBEHHOCMU — ME-
TOoA Main () obpaluaercs kK Package onocpeaoBaHHO, Yepe3 uHTepdeiic,
KOTOpbIii peanusyet Package. KOCBEHHOCTb M30/IMpYET METOA Main () OT
Aeraneil BO3BpallaeMblX METOA0M CreatePackage () 00beKTOB. 31O 06€c-
neuyuBaet 6oJbluy0 cBOOOAY B MiIaHE U3MEHEHUs peanu3aunu pabpuku
6e3 BNMsHUS Ha MeToa Main ().

3ANOMHU!

Ewje HemHo20 0 pabpukax

®abpuku oueHb ynoOHbI A5 reHepaLluu 60JbLIOrO KOMMYECTBA TECTOBBIX AaH-
HbiX (pabpuka He 00s3aTENBHO UCMOJb3YET IEHEPATOP CAydYalHbIX YMCE] — OH
notpeboBasics AJsl KOHKPETHOH AEMOHCTPALMOHHOM MpOrpamMmmbl PriorityQueue).
®abprkH yCOBEPLIEHCTBYIOT MPOrpaMmy, M301Mpys co3aaHue o0bekToB. Kaxabii
pa3 npu ynoMHHaHMH UMEHH OMPEAETEHHOro Kjlacca B BalleM MCXOAHOM TeKCTe
Bbl co3aaere 3asucumocms (dependency) ot atoro knacca. Yem Gosnblue Takux 3a-
BMCHUMOCTEM, TEM OOJbLIE CTEMEHb CBA3HOCTH K/1aCCOB, TEM “TECHEE” OHM CBA3aHbI
Mexay coboi.

[TporpamMMmucTam naBHO M3BECTHO, YTO CJeAYET U3OeraTb TECHOIO CBS3bIBaHHS.
(OauH U3 MHOrMX MeToaoB pasesasku (decoupling) 3akmouaeTcs B NpUMEHEHHH da-
Opuk nocpeacTsom HTepdhercoB, Kak, HaNnpumep, IPrioritizable, a HE KOHKpET-
HbIX KJlaccoB Hanoaobue Package.) [1porpaMMHUCTbl MOCTOSIHHO CO3AAIOT OOBEKTHI
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HEMOCPEACTBEHHO, C MPUMEHEHHUEM OMEPATOPa new, U 3TO HOpMaJibHas MPaKTHKa.
OnHako Mcnonb3oBaHhe GpabpHUK MOXKET caeNaTh KOJ MEHEE TECHO CBSI3aHHBIM, a
cliefoBaTeibHO, 6osiee rHOKHUM.

HesaBeplieHHble Aena

PriorityQueue Bce elle Hyxaaercs B HeOoabLoh nopaboTke.

»

»

Cam no cebe Knacc PriorityQueue He 3alWMLLeH OT NONbITOK UHCTaH-
uMpoBaHNA ANA TUNOB, HaNnpumep, int, stringun Student, T.e. TMNOB,
He UMelLWMX NPUopUTETOB. Bbl AONXKHbI HANOXUTb 02pAHUYEHUA Ha
Knacc, utobbl OH Mor 6bITb MHCTAHUMPOBAH TONbKO ANA TUMOB, pea-
nusyowmx nHtepdenc IPrioritizable. MoONbITKM MHCTAHUUPOBATbL
PriorityQueue ANA KNaccos, He peanusyowmnx IPrioritizable,
[OMKHbI NPUBOAUTD K OLINMOKE BPpeMEHN KOMNUAAL M.

MeToa Dequeue () Knacca PriorityQueue BO3BpalaeT 3HaYeHne
null BMecTo peanbHoro obbekTa. OgHako 0606w eHHble TUMbl Hano-
pobue <T> He UMEeIT eCcTeCTBEHHOrO 3HaYeHMA null NO yMONYaHuio,
KaK, Hanpumep, int MM string. 3Ta YacTb MeToAa Dequeue () Takxe
TpebyeT 06061 EeHMA.

JobaeneHnue o2panuyeHuli

Knacc PriorityQueue A0mkeH ObITh cNOCOOEH 3aMPOCHTh Yy MOMELLAEMOro B
ouepenb obbekTa 0 ero npuopuTeTe. 1N 3TOrO Bce Khacchl, 0OBEKTbI KOTOPBIX
MOTryT ObITb pa3MELLEHbl B PriorityQueue, AOMKHbBI PEaNnW30BbLIBATb HHTEPDEIC
IPrioritizable, KaK 3TO Jaefaer kjacc Package. Knacc Package ykasbiBaeT
MHTep¢eﬁC IPrioritizable B 3arojlIoBKe CBOEro oObsBIEHUS:

class Package :

IPrioritizable

[Mocne 3Toro oH peanusyer CBOMCTBO Priority HHTEpdeiica IPrioritizable.

3ANOMHU!

CooTBeTcTBYOLLEE OrpaHHYEHHE HEOOXOAUMO s PriorityQueue. Hyx-
HO, YTOOBI KOMMUAATOP HEMEANEHHO coobLan o npobnemax npv NOMbIT-
K€ c03aTh 3K3EMIIAp 11 THIA, KOTOpbI A HE peaiu3yeT IPrioritizable.
Komnunsrop B atoboMm cayuae cooOwur 06 ouinbke, ecinu 0auH U3 Me-

TOA0B 0000LIEHHOr0 Kfacca BbI30BET METOA, OTCYTCTBYHOUIMH Y THINA,
AA51 KOTOPOro MHCTaHUMUpyeTcst 0600uIeHHbIH Knacc. OaHaKo ayuyuie 1uc-
MoJIb30BaTh SIBHBIE ocpanuuenus. [10CKOJIbKY Bbl MOXKETE HHCTAHLIMPOBATD
0000u1eHHbIN Kace OykBanbHO AMs A0O0ro TMna, A0mKeH ObITh cnocob
yKa3aTb KOMIUJISATOPY, KAKME THIbl AOMYCTUMbI, @ KAKHE — HET.
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Jlo6aBUTL orpaHHYeHUE MOXKHO NYTeM YyKa3zaHMs HHTepdeiica
IPrioritizable B 3arojloBke PriorityQueue:

class PriorityQueue<T> where T: IPrioritizable

3AMOMHN!

OO6paruTe BHUMaHHE Ha BbIAENEHHYIO MOJYXHUPHBIM LWUPUGTOM KOHCTPYKLIHIO,
HauMHaIOLLYIOCs CO C0Ba where. IT0 npunyoume.b (enforcer), KOTOpbIH YKa3blBaeT,
yto THUN T 00s3aH peanu30BbIBaTh UHTEpPGENHC IPrioritizable, T.e. Kak Obl FOBOPHUT
KOMMUAATOPY: “YOeauch, NoaCTaBAsiss KOHKPETHbIH THM BMECTO T, YTO OH peau3yer
uHTepdeiic IPrioritizable, a HHayYe NPocTO coobLLM 06 omnbKe™.

Bbl yka3biBaeTe orpaHHYEHHs1, MEPEUUCsisl B KOHCTPYKLUHMH where 00HO
U HECKOAbKO UMEH:

AomAt » vmA 6a30BOro Knacca, OT KOTOPOro A0MKEH bbiTb NOPOXKAEH Knacc T
(Mnn gomxkeH BbITb 3TVM KNAcCoM);

»  uvmA nHTepdenca, KOTopbIN AOMKEH BbITb PEANN30BaH KNAaccoMm T, KaK
6bIN10 NOKa3aHO B NpeaplayLwWwem npumepe;

)) Npouue orpaHNYeHus, NoKasaHHble B Tabn. 8.1.

OO6 orpaHHyeHHUsIX MOXHO npouyecTb B pazaene Generics, constraints crnpapoy-
HOM cHucTeMbl 1o sA3biky C#.

Ta6nuua 8.1. BapmaHTbl 0606UieHHbIX OrpaHUYeHUN

OrpaHunueHne 3HaueHne Npumep

MyBaseClass T [OMKHO 6bITb (MK paclNPATD) where T: MyBaseClass
MyBaseClass

IMyInterface T BONXKHO Peann3oBbIBaTb where T: IMyInterface
IMyInterface

struct T AOJKHO 6bITb NOOLIM TUNOM-3Ha-  where T: struct
yeHvem

class T AOMKHO 6bITb NOObIM CCbINOYHbIM ~ where T: class
TMNOM

new () T AOMKHO UMETb KOHCTPYKTOp 6e3  where T: new ()
napameTpos

O6paruTte BHUMaHHE Ha OrpaHHYEHHs struct M class. YKa3aHHe struct O3Ha-
YaeT, YTO T MOXET ObITb JIKOObIM THIMOM-3HAUYE€HHEM: YHUCOBBLIM THIIOM, char, bool
WU 1100bIM 00BEKTOM, OOBSABAEHHBIM C HCMOJb30BAaHHEM KJIFOYEBOIO CJI0Ba struct.
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HMcnonb3oBaHHe KNKOYEBOIO C/IOBA class 03HAYAET, YTO T MOXKET ObIThb JIFOOBIM CChI-
JIOYHBIM THIOM, T.€. IHOObIM KIACCOM.

DT orpaHuyeHus obecneyrBaroT 60bLUyIO FTMOKOCTb B JOCTHXEHUH Tpedye-
mMoro noseneHus 0600LIeHHOrO kjiacca. A npaBHJIbHOE MOBENEHUE Khacca rnpe-
BOCXOAMT t0OYIO LIeHY... Bbl He orpaHHuY€eHbl NPUMEHEHUEM TOJIbKO OJHOIO Orpa-
HuueHus. Bor npuMep runorernueckoro 0606weHHOro kiacca, 0ObsBIEHHOIO €
HECKOJIbKUMH OrpaHHYEHHUsIMH Ha T:
class MyClass<T> : where T: class, IPrioritizable, new()

B B

3aecb TMN T 10/OKEH ObITh KN1AaCCOM, @ HE TUMOM-3HaY€HHUEM; OH JIOJDKEH peanu-
30BbIBaTb MHTEPQENC IPrioritizable; a KPOME TOIO, OH JOKEH HMETb KOHCTPYK-
Top O€3 mapaMeTpoB.

Uto ecnu y Bac nBa 0000LWIEHHbIX NapaMeTpa U Ha 06a 10miHbI ObITb
HanoxeHbl orpaHuyeHusa? ([la, Bbl 3ampOCTO MOXETE WCMOJb30BaTh
HECKOJbKO 0000LIEeHHbIX NapaMeTpoB — MOAyMaiiTe, HanpuMmep, o

nogposnoem Dictionary<TKey, TValue>.) BOT kak MOXHO MCMONb30BaTh ABE KOH-

CTPYKUHH where:

class MyClass<T, U> : where T: IPrioritizable, where U: new()

3aech Bbl BUAMTE ABE KOHCTPYKUMH where, pa3aeneHHble 3anaTbeiMu. [lepsas
OrpaHW4MBaET TUM T 0ObEKTAMH, KOTOPbIE peanu3ytoT HHTepdeic TPrioritizable.
BTopas orpaHuuuBaer TMN U 0ObEKTaMH, Yy KOTOPbIX UMEETCS KOHCTPYKTOP MO
yMonyaHuto (6e3 napaMeTpoB).

OnpedeneHue 3HayeHua null ona muna T: default (T)

Kak ynoMuHanoch paHee, y Ka)ioro Turna eCTb CBOE 3HaY€HHE M0 YMOJIYaHHIO,
O3Hauaroulee “HUYTO” ANs AaHHOro Tvna. [ng int, double ¥ APYrUX THMOB YKUCEN
310 0 (M 0.0). IIng bool 310 false, a 4151 BCEX CCbIJOYHBLIX THMOB, TAKHX Kak
Package, 310 null. /Ins string, KaKk U 1Js NPO4YMX CCbUIOYHBIX TUMOB, 3TO 3Haue-
HHE null.

OnHako, NockoAbKy 0000LIEHHBIH Kiace HanoaoOue PriorityQueue MOXET
ObITb MHCTAHLIMPOBAH NPAKTHYECKH 115 10O0ro THNa aaHHbIX, C# He B COCTOSIHUM
npeackasaTb, KAKUM J0KHO ObITb MPaBUAbHOE 3HaYEHHE null B MCXOIHOM TEK-
cte 06obLeHHoro knacca. Hanpumep, B Metoae Dequeue () kjacca PriorityQueue
Bbl MOXETE OKa3aTbCsl MMEHHO B TaKOH CMTYyaLMH: Bbl BbI3bIBa€Te Dequeue (), HO
ouepesb MycTa U NaKeTOB HET. YTO Bbl JOMKHBI BEPHYTb, YTO Obl MOTI0 O3HayYaThb
“Huyero”? [lockonbky Package — Knacc, cienyeT BEpHyTb 3HaYeHHe null. 31O
COOOLUMT BbI3bIBAIOLIEMY METOAY, YTO HUYEro BEPHYTb HE YAaN0oCh (BbI3blBalOLLHM
MeToj, caMo CoOO0M, 10MKEH NPOBEPSATh, HE BEPHYJIOCH JIM 3HAUYEHHE null).
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KoMnuastop He MOXeT npuaaTh CMbICI KJIHOUEBOMY CJOBY null B UCXOA-
HOM TekcTe 0000LIEHHOro Kjlacca, NOCKOJAbKY 0000LEHHbIN KlacC MOXET
ObITb MHCTAHUMPOBAH A5 NOObIX THUMOB AaHHbIX. BOT mouemy B ucxoa-
HOM TeKCTe MeToza Dequeue () MCMONBL3YETCS ClieaytoLas KOHCTPYKLHS:

3ANOMHU!

return default(T); // "llpaBunbHoe" 3HaueHue null amng tvna T

OTa CTpoKa yKa3blBa€T KOMMHUIATOPY, YTO HY)KHO MOCMOTPETb, 4TO cOOOM npea-
CTaBJSET TUM T, U BEPHYTb BEPHOE 3HaY€HHe null aas 3toro Tuna. Jlnsa Package,
KOTOpbIi B Ka4ECTBE Kj1acca NpeACTaBaseT cOO0M CCbUIOYHBII TUM, BEPHbIM BO3Bpa-
laemMbiM 3Ha4eHHeM Oyaet null. OAHAKO AASt HEKOTOPBIX APYrHX T 3TO 3Ha4EHHE
MOXET ObITb HHBIM, U KOMIHJISITOP CMOXET BEPHO ONPEAEIHUTD, YTO MMEHHO CJIEAYET
BEPHYTb.

MepecmoTp 0606wEeHHOCTU

Mogpens 0606weHHOCTH, peanuzoBaHHas B C# 2.0, Obina HenonHoi. O600u1eH-
HOCTb XOpolua A5 00Ner4yeHus *HU3HW NPOrpaMMHCTa, HO B 3TOM BapHaHTE OHa
MaJjlo YTo Aenana ans obneryeHus ®HU3HU aHaAUTHKA; C €€ MOMOLLbIO OblI0 OYeHb
TPYAHO CMOAEAUPOBaTh peajibHyto Ou3Hec-moaenb. Cutyauus usmMeHunace B C#
4.0. Xors B C# 2.0 Bce napameTpbl A0MYCKalOT BapUAHTHOCTb B HECKOJIbKMX Ha-
npaBJeHHUsX, 3TO HE TaK B clydae 0000LIEHHbIX KJacCOB.

BapuaHTHOCTB CBsi3aHa ¢ TMMAMKM NapaMeTpOB U BO3BpaLLaemMbiX 3Ha4eHUH. Ko-
6apuaHmHOCMb O3HAYAET, YTO IK3EMIUIAP MOAKIACCA MOXKET MCMOJb30BaThCS TaMm,
A€ 0XKMAAETCS IK3EMMASAP POAMTENLCKOrO Kjacca, B TO BpEMs KaK KOHmMpagapu-
AHMHOCMb O3HAYAET, YTO TaM, I1€ OXKHMAAETCSA IK3EMIUISAP NOAKIACCA, MOXKET MC-
nosb30BaThCs 3K3EMIIAp cynepkaacca. Koraa HU TO, HYU Apyroe HEBO3MOXHO, 3TO
Ha3bIBAETCS UHBAPUAHMHOCMBIO.

Bce s3biky 4eTBEpPTOro MOKONEHUS NOAAEPXKHUBAIOT OMPEAENEHHYIO BapHaHT-
HocTb. B C# 3.0 v Gonee paHHHUX BepcHsX nmapaMeTpbl KOBapHAHTHbI, @ THIbl BO3-
BpallaeMbIX 3Ha4Y€HHH — KOHTpaBapHaHTHbI. ITO paboTaeT, NOTOMY 4YTO CTPOKOBbIE
M LIEIOYHCIIEHHbIE MapaMeTPbl KOBAPHAHTHbI MapaMeTpaM-00beKTaM:
public static void MessageToYou(object theMessage)

{
if (theMessage != null)
Console.Writeline (theMessage) ;

}

// 3arem:
MessageToYou ("3T0 coobueHne !");
MessageToYou(4+6.6) ;
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A cnenyowmi koa paboTaer, NOTOMY UTO THNbI BO3BpaLLAEMbIX OOBEKTOB KOH-
TpaBapHaHTHbI CTPOKOBbBIM W LIEJIOYMCIIEHHBIM BO3BpALLAEMbIM THNaM (HanpuMep):

object theMessage = MethodThatGetsTheMessage ();

O6006w1eHHbIe TUMBI ABAAIOTCS MHBapHaHTHbIMU B C# 2.0 1 3.0. D10 03Hauaer,
YTO TUMbI Basket<apple> U Basket<fruit> HE ABAAIOTCS B3aUMO3aMEHIEMbIMH,
KaK CTPOKH M OOBEKTHI B NPEbILY LLIEM NPUMEPE.

BapuaHTHOCTD

Ecsin BBl nocMoTpuTe Ha MeToa, NoA0OHbIH cieayowemy

public static void WriteMessages()

{
List<string> someMessages = new List<string>();
someMessages.Add ("llepBoe coobueHue") ;
someMessages.Add ("Bropoe coobumenne");
MessagesToYou(someMessages) ;
}
a 3aTEM NOonbITa€TECh BbI3BATbH 3TOT METOA TaK, KaK NMOCTyNnaliu paHeEe B 3TOM rnaBe
CO CTPOKOBbLIM THIOM
// 310 He paboraer B CH3!!
public static void MessagesToYou (IEnumerable<object> theMessages)

{
foreach (var item in theMessages)
Console.WriteLine (item);

}

TO 3TO He cpaboraer. O606uieHHble TUNBI B C# 3.0 sABASIOTCS MHBAPHUAHTHBIMMU.
Ho B Visual Studio 2010 1 601ee no3aHWX BEPCHit 3TOT KOA CKOMNUIUPYETCS, NO-
CKOJIbKY IEnumerable<T> IBASETCS KOBApHAHTHBIM: Hosiee No31HUH NOpOXKAEHHbIH
THN MOXHO MCMOJIb30BaTh B KAYECTBE 3aMEeHbI /151 TUNa 6oJiee BLICOKOrO NOpsijiKa.
C cnenytolem paszaesie Bbl yBUANTE KOHKPETHbIH npumep.

KoHTpaBapnaHTHOCTb

[TpunoxeHue nnaHUpoOBaHMSI MOXKET UMETb COOBITHS Event, KOTOpbIE COAEpXKaT
nary, 1 Habop noaKaaccoB, OAHWUM M3 KOTOpbIX siBjseTcs Course. Course — 3TO
Event. Kypchl 3HatOT KOJIMHECTBO CBOMX CTYAEHTOB. OAHUM M3 3TUX UX METOJOB
ABAgeTCsa MakeCalendar:

public void MakeCalendar (IEnumerable<Event> theEvents)

{
foreach (Event item in theEvents)
{
Console.WriteLine(item.WhenItIs.ToString());
}
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Cnenaem BHZ, YTO 3TOT KOA AeNaeT KaneHaapb. Ha camom nene noka 4ro Bee, 4To
OH JIENAET, — 3TO BbIBOAMT ATy Ha KOHCOJb. MakeCalendar SBASETCS OOLIECHCTEM-
HbIM METOJOM, TaK YTO OH OXKHMIAET HEKOTOPbIH NEPEUUCAUMBII CMUCOK COOBITUH.

[IpunoxeHue Taloke MMEET aNropuT™M COPTUPOBKH C MMEHEM EventSorter, Ko-
TOpbIH NEpENAET OTCOPTHPOBAHHYIO KOJUIEKLIMIO B METOA, Sort. OKHaaeTcs ero Bbl-
30B M3 crKcKka coObITHH. BOT knacc EventSorter:

class EventSorter : IComparer<Event>
{
public int Compare (Event x, Event vy)

{
return x.WhenItIs.CompareTo(y.WhenItIs);
}

MeHemxep coObITHI COCTAaBASET CMUCOK KYpPCOB, COPTHPYET MX, a 3aTEM CO-
CTaBJISIET KaJleHAapb. ScheduleCourses CO34a€T CIMUCOK KYpPCOB, a 3aTEM BbI3bIBA€T
courses.Sort () ¢ EventSorter B KAYeCTBE apryMeHTa, KaK nokasaHo jgaee:

public void ScheduleCourses()
{
List<Course> courses = new List<Course>()
{
new Course () {NumberOfStudents=20,
WhenItIs = new DateTime(2018,2,1)},
new Course () {NumberOfStudents=14,
WhenItIs = new DateTime (2018,3,1)},
new Course () {NumberOfStudents=24,
WhenItIs = new DateTime (2018,4,1)},
}i
// TepenaeM knacc ICompare<Event> B koJiekumio List<Course>.
// 310 moskeH ObiTh ICompare<Course>, HO MOXHO MCMOJIb30BAaThb
// ICompare<Event> u3-3a KOHTPABAPUAHTHOCTU.
courses.Sort (new EventSorter());
// TlepenaeM CIMCOK KYPCOB TaM, T'Ie OXMOAETCA CMUCOK COOHITMMA.
// DTO MOXHO CleJjlaTh, TakK Kak ODOOCIUEeHHHE MapaMeTphl KOBapMAHTHEL
MakeCalendar (courses) ;

Ho nopoxauTe, 310 e CMHUCOK KYypCOB, KOTOPbIH BbI3bIBAET Sort (), a HE CMH-
COK COOBbITHI. DTO HE UMEET 3HaUeHHuss — IComparer<Event> npeacraBaseT coboit
KOHTpaBapHaHTHbIA 0000LWEHHBbIN TN AN T (THM BO3BpalLaeMOro 3Ha4eHUs) Mo
OTHOLLUEHHIO K IComparer<Course>, MO3TOMY BCE ELUE MOXHO MCMOJb30BaTh 3TOT
aNropuTM™.

Bor ewe oauH npuMep KOHTpaBapHaHTHOCTH, UCMOb3YIOLLMIA MapamMeTpsl, a HE
BO3BpalllaeMble 3HaueHus. Eciu y Bac ecTb METOA, KOTOpbI BO3BpalLaeT 0600L1eH-
HbIH CTMCOK KypCOB, Bbl MOXKETE BbI3BaTh €r0 TaM, I€ 0XKHAAETCA CMMCOK COObITHH,
MOCKOJIbKY Event sBJSETCS CYNEPKAAccoM s Course.
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Bbl 3HaeTe, uTo y Bac MOXeT ObITb METOA, KOTOpPbIH BO3BpallaeT String M
MpHcBavMBaeT BO3BpAaLLaeMOE 3HAYEHHE MEePEMEHHO, KOTOPYIO Bbl 0OBABHIN Kak
o6bekT? Tenepb Bbl MOXETE CAENATh 3TO U ¢ 0000LLEHHOH KOIIEKLHEH.

B o6wem cnyyae komnunstop C# nenaer npeanooxeHus o npeodpasoBaHuu
06o6uieHHoro Tuna. [loka Bbl paboTaere “BBepX Mo LEMOUKE” A/ NapaMeTpoB HIH
“BHM3 MO Lenoyke” s Bo3Bpaluaembix Tunos, C# npocto BoawwedbHbIM 06pa3om
caM OfpesensieT COOTBETCTBYIOLUMI THIT.

KoBapuaHTHOCTD

Jlanee npunoxeHUe nepenaeT CnUcoK MeToAy MakeSchedule, HO 3TOT METOA
0XHIAET MEPEUHUCIUMYIO KONIEKLHIO coObITHI Event. Ilockonbky Tenepb napame-
Tpbl 45151 0000LLEHHBIX THMOB SBJSIOTCS KOBapHaHTHBIMH, MOXKHO MepenaTh CUCOK
KypCOB, Tak Kak Course SBJISIETCS KOBapUAHTHBIM A5 Event. 3TO — MposiBAEHHE
KOBapHMaHTHOCTH MapaMeTpPOB.
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[naBa 9

3TN NCKNIOUYNTENIbHbIE
NCKNI0OUYeHnA

B 3TOWU MNAB

.»06paboTka oWMHOK C MOMOLLBLIO KOAOB BO3BpaTa

» Ncnonb3oBaHne MexaHWU3Ma NCKNIOYEHUIA
BMECTO KOAOB BO3BpaATa

» Paspabotka cTpaterum o6paboTkn ucknioueHni

€3 COMHEHHS, TPYAHO CMUPHUTBCS C TEM, YTO HHOTA METO/ HE JeNIaeT To, AJIs

Yero OH NpeaHa3Hayvacs. ITo pa3apaxaer NPOrpaMMHUCTOB HUYYTb HE MEHb-

LI, YEM MOJIb30BaTeNeH X MPOrpamMMm, TOXKE YacTO SABASIOLUMXCSH UCTOYHH-
KOM Helopa3yMeHHit. Bbl 3anpaluuBaere 3Ha4eHHE int, MOJAb30BATENb BBOAWT YHUCIIO
double, YTO MPUBOAMT K oluMOKe. Takoit MeTon MOXHO Hamucath Tak, YTo OH Oyner
MPOCTO UrHOPHUPOBaTh BBEAEHHBIH MOJIL30BATENIEM MyCOP BMECTO peabHOro YMcia,
HO XOPOLLUKH MPOrpaMMUCT HaMULLIET METO TaKUM 00pa3oM, 4TOObI OH pacrno3HaBall
HEBEPHbIH BBOA NMoJb30BaTess U A0kaaabiBan 06 ouudke.

B stoii rnase ropoputcs 06 ownbkax BpeMEHH BbIMOJIHEHHs], a He Bpe-
MEHH KOMMUIsLMH, ¢ koTopbiMu C# pazbepertcs cam npu cbopke Baluei
nporpammbl. QuubKU 8pemeHU BbINOIHEHUs: IPOUCXOIAT HE B Mpouecce
KOMMWJISILMK, @ MPH BbINOJHEHUH KOPPEKTHO CKOMMUJIMPOBAHHOMN Npo-
rpaMMmbl.

3AMOMHU!



Mexanuzm uckniovenun C# npeacrapnsier coboi cpeacTso ansi COOOLIEHHs O Ta-
kuX olwurbkax cnocobom, KOTOpbIH BbI3bIBAIOLMH METOJ MOXET NYyYLlUE MOHSAThb U
MCMOJb30BaTh 11 PEeLUEHHs BOZHUKLLEH npoOaeMbl. 3TOT MEXaHHU3M UMEET mMaccy
MPEUMYLLECTB MO CPABHEHHIO C MPUMEHSBLUMMHCS paHee MeToaaMu. B naHHoO#M rna-
BE Bbl MO3HAKOMMTECH C OCHOBaMH 00pabOTKK MCKIIOYEHHIA. 31eCh BaM NpUAETCS
MonoTeThb, TaK YTO NPOBEPETE, paboTaeT /1M Balll KOHAHLHOHEP.

Wcnonb3oBaHue MexXxaHu3ma UCKNIoYeHUN
Ana coobuweHna 06 owmnbKax

B C# nns nepexpata U 06paboTky oLIMOOK HCMONb3YETCs HOBbIM MEXaHHU3M, Ha-
3biBaeMblil uckarouenusmu. OH OCHOBAH Ha KJIIOYEBbIX CNOBaxX try, catch, throw
v finally. Habpocatb cxeMy ero paboTsl MOXHO caeaytouim obpazom. Meron
nbiTaercs (try) npodpaTbes yepes kycok koaa. Ecau B Hem oOHapyxeHa npobe-
Ma, oHa 6pocaeT' (throw) HHAMKATOP OLKOKH, KOTOPBIH METOAbl MOTYT NoMMaTh?
(catch), M HE3aBUCUMO OT TOIO, YTO HMEHHO NPOU30LLUNO, B KOHUE (finally) Bbl-
MOJHUTDb CreuHanbHbli 610K Koza, Kak Moka3aHo B cieaytouleM Habpocke Hexos-
HOro TeKcTa:

public class MyClass
{
public void SomeMethod ()
{
// BacTpoika Ins nepexsaTa OumMOKM
try
{

// BbI30B METONA WJM BbIIOJIHEHUE KAKMUX-TO MHBIX
// DeucTBUM, KOTOpHE MOT'YT T€HepUPOBATb MCKJLOUEHUE
SomeOtherMethod () ;
// . . . Kakue-TO MHble OENCTBUA .

}

catch(Exception e)

{
// Cioma ynpaeJjleHue NepefaeTcd B CJjlydae, ecim B OJioke
// try CIeHEepMpOBAHO MCKJIOUEHME — B CaMOM JiM OJIOKe, B
// MeTone, KOTOPHI B HEM BHI3bBAETCSH, B MeTole,
// KOTOpHIA BHI3BIBAETCA METOLOM, BHI3BaHHEM B try-6JioKe,
// W Tak nanee — CJOBOM, Iae yromHo. OOwbekT Exception
// omuceBaeT oOmmMoKy

}

finally

{

! lanee OyneT MCNOJb30BATLCA BbIpAXEHHUE “TeHEepUPYET UCKtoueHne”. — llpuvey. nep.
2 Jlanee OyAeT MCMONB30BAaTLCA BbIpaXKEHHE “NIEPEXBATUTh UCKtOUeHUE” . — [Ipumen. nep.
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// BHIIOJIHEHME BCexX 3aBepualolyx NeMCTBUI: 3aKpbiTye
// @ainoB, OCBODOXIEHME PEeCYPCOB M T.M. 3TOT OJIOK
// BBLIOIOJIHAETCH HE3ABUCUMO OT TOT'O, OBUIO JIN

// CIeHepupOBaHO MCKIUOUEHME.

}

public void SomeOtherMethod ()

{
// . . . Ombka npousowia I'le-TO B Teje MeTona
// . . . W "ny3supek" MCkmodeHUs "BCIJLEBaeT" BBEpX MO
// BCel Hernouke BHI30BOB, MNMOKAa He OylIeT MNepexBauyeH B
// ©noke catch
throw new Exception ("Onucanne ommOxm");
// . . . TpomosokeHue MeTona

KoMOuHaLus try, catch H, BO3MOXHO, finally Ha3bIBAETCS obpabomuuiam
ucknrouenus (exception handler). MeToa SomeMethod () noMeLlaeT HeKoO-
TOPYIO YacTb koja B 610K, MOMEYEHHBIH KJOYEBbIM CJ0BOM try. JItoOoi
METO/1, BbI3bIBacMblii B 3TOM 0J10Ke (MM METO/, Bbi3bIBAEMbI METOIOM,
BbI3bIBAEMbIM B 3TOM 0JIOKE, — M T.[.), pACCMaTPHUBAETCS KAaK BbI3BAHHbIH
B JaHHOM try-Onoke. Ecau y Bac ecTb try-010K, TO 40/KeH ObITh 1MOO
010K catch, 1100 610K finally. 1MOO 06a Os0Ka.

3AMOMHU!

[lepemeHHbIe, 00BABNEHHBIE B OJIOKE try, catch MAM finally, U3BHE 6J0-
Ka He1oCTYNHbl. YTOObI NONYYUTL JOCTYN K NEPEMEHHBIM B 3THX OJ0KaX,
UX npuaetcs oObaBAATH BHE OJ0Ka:

BHUMAHME!

int aVariable; // ObbsBneHune aVariable BHe GJioka.
try
{
aVariable = 1;
// ObbsaBseHne aString B OJoke.
string aString = aVariable.ToString(); // Wcnonb3oBaHue
} // aVariable B Goxe.
// 3peck aVariable Bumma, B omymume or aString.
O try-6nokax

ymaiite 06 ucnonb3oBaHuHK try-0J0ka kak o npuBeaeHHH koaa C# B cocTosiHHE
roToBHOCTH. EcM npu BbINOJIHEHHHK Kakoro-aubo kojaa B 3ToM 610ke BO3HMKHET
ownbka, cpeaa BoinonHeHus C# crenepupyet Uckatouenue. Mekmouenus “Benibl-
BalOT” B KOJIE NO BbI3BaHHBIM (PYHKLMSM, NOKA HE BCTPETHUTCS 010K catch UM NpH-
JIOXKEHWE He 3aBepLUMTCs. BA0K try COAepXXHT He TONbKO 3anHCaHHbIE B HEM CTPOKH
KOJ1a, HO M BCE METO/Ibl, BbI3bIBAEMbIE €0 COAEPIKUMBIM.

FMABA 9 3Tu ucknwuntenbHble ncknoyedna 227



O catch-6nokax

O6bI4HO HENOCPEACTBEHHO 3a OJIOKOM try CieayeT KJoueBOe CNOBO catch ¢
6,10kOM, KOTOpPOMY nepeaaercs yrnpaBjieHHUE B Cllyyae, €ciii rae-to B try-0noke
npou3souia ounbka (reHepaLus UCKIIOUEHHs ). ApryMeHT catch-6s10ka — 0ObekT
Knacca Exception (MM, yallie, HEKOTOPOro Moakiacca kiacca Exception):
catch (Exception e)

{

// BeiBOI coobueHus o oumbke
Console.WriteLine(e.ToString());

Ecau Bam He HYXEH A0CTYyM K HHCbOpMaLlHM 13 oobekTa nepexBa4€HHON0 HUCKITHO-
HYEHHs, Bbl MOXKETC YKa3aThb B 0JI0KE TOJILKO THI UCKIIHOYEHUS:
catch (MyException)
{

// DencTBus, KOTOpre He TpebyioT obpaleHus K OOLEeKTy
// VCKJUOUEeHUA

Boo6uie rosops, catch-6510k He 0053aH UMETb apryMeHTbI: MyCTOM catch nepe-
XBaTbIBAET BCE UCKJIKOUEHUS, KaK U catch (Exception):
catch

{
}

O finally-6nokax

brnok finally — ecinM TaKOBOHW MMEETCS B BallleM MCXOJHOM TEKCTE — BbI-
MOJIHSIETCS AaXKe B C/lyyae nepexBaTa UCKJKOUEHHs, HE TOBOPS yXKE O TOM, YTO OH
BBIMOJIHAETCS MpU HOpMabHOK paboTe. OObIMHO OH MpeaHa3HauyaeTcs Ans “ybop-
KW’ — 3aKpbITHs OTKPBLITHIX (ainoB, ocBoOOkKaeHHs pecypcoB W T.n. HanbGonee
pacnpocTpaHeHHOE NMpUMEHEHHe finally — O0CBOOOXAEHHE pecypcoB noce koaa
try-6J10ka, HE3aBUCMMO OT TOrO, MPOM30LLJIO UCKITFOYEHHE WK HeT. [TosTomy yacTo
MOXHO BCTPETHUTb CJIEAYOLIMIA KOA:

try
{

}
finally

{
// Kom ocBoBoxmeHMs pPecypcoB, TakKoM, HanpuMmep,
// KakK 3aKpHTME OTKPHTHX B try-6Jioke (aiJoB.
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Bbl MoxceTe ucnonb3osaTh 010kH finally kak yronHo. Ho ans kaxcaoro 6soka
try MOXET CyLLUEeCTBOBATb TONbKO OAMH O/10K finally.

MeTtoa MoxeT UMeTb HecKoJIbko 06paboTuHkoB try/catch. MoxHo naxe
BJIOXMTb try/catch B try-0/0K, B cat ch-0710k unn B finally-610K (MK

. BO BCE OIHOBpEMEHHO). To % e caMoe OTHOCHTCS M K KOHCTPYKLIMM try/
JS’E%!%%‘&% finally.

Y1o nponcxoanT Nnpu reHepaunmn UCKNIOYEHNA

ITpu reHepauK UCKAOYEHHUS Mbl MONYYUM TOT MM HHOM BapUaHT Nnocieaosa-
TENABHOCTH COOBITHIA.

1. Tenepupyetca uckniouenue,

WTak, rae-1o B aebpax koga Ha HEM3BECTHO KakOM YpPOBHE BbI3OBOB B MeToAe
SomeOtherMethod () cnyumnace owmbKa... OyHKUMA cooblaeTt 06 3Tom, reHepu-
pyA UCKNoYeHne B BuAe obbekTa Exception, M nepedaeT ero ¢ NOMOLbIO onepa-
TOopa throw BBepX NO LENOYKE BbI30OBOB B NEPBbIN e 610K, KOTOPbI B COCTOAHWN
€ro nepexeatuTb 1 obpaboTarb.

3ameTuM elwe pas, YTO UCKMIIDUYEHNA NPeaCcTaBNAT cOboW owubKu 8pemMeHU 8bi-
NOJIHeHUS, @ He 8peMeHU KOMNUAAYUU. DTO O3HAUAET, YTO OHN NPONCXOJAT BO Bpe-
MA paboTbl NPOrpamMmbl. 3TO MOXET NPOU3OWTY W NOCNE TOro, Kak Bbl yXKe nepeaa-
AVTE roTOBYIO NPOrpamMmy 3aKasuuky.

2. C#cBopaumBaer cTeK Bbi30BOB B NOMCKaX catch-6n0kKa.

WUcknioyeHve naeT Hasaa K Bbi3bIBalOWEMY METORY, 3aTEM — K METOAY, KOTOPbIA
€ro BbI3Ban, 1 Tak ganee BNNOTb 40 METOAA Main () mporpammsl, NoKa He 6yaert
HafeH catch-6n0K, CNOCo6HbIN NepexBaTUTb CKNYeHne, Ha puc. 9.1 noKasaH
Ny Tb Noncka A3bikom C# 06paboTurka creHepupOBaHHOMO NCKNIOYEHUA,

Ecm o6paboTunk He HailaeH
8 Main(), Mel UMeem aeno

Main() + OBpaborunk 3necs?
: C HenepexsayeHHbIM UCKMO4EHeM

\

06paboTunk 3aecs?

~
* M CsepTbiBaHuWe CTeKa BbI30BOB
Bbi3osbl MeTOA08 06paBoTunk 3aecs?
oM
T M3

McknioyYeHne CreHepmpoBaHo 34eCb

Puc. 9.1. 'de xe Haxodumca 06pabomyuk ucknoYeHUA?
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3AMNOMHU!

Ecnu HanaeH cooTBeTCTBYIOWMIA 610K catch, OH BbINONHAGTCA.

“Coomsemcmesyiowuli” catch-6nok — 310 610K, KOTOPbLI NepexsaTbiBaeT
Knacc ncknoueHna (nnu ntobown 13 ero 6a3osbix KNAccos). ITOT catch-6noK Mo-
XKeT BbINONMHATL Ntoboe KonuuecTso aenctsuii. Ecnn HekoTopbii meToa obnaaa-
€T HeJOCTaTOUHbIM KOHTEKCTOM — T.e. He 061afaeT AOCTAaTOUYHOW ANSA KOPPEKT-
HOW 06paboTKM NCKNOYEHNA MHGOPMALMEN, — OH NPOCTO He NpefocTaBnAeT
catch-6noK anAa 3Toro nck nioyeHna. Moaxoaawmnin catch-6noK MoXxeT oKasaTtb-
CA CYLWECTBEHHO BbILLE B CTEKE BbI3OBOB, YeM MECTO reHepaL Mn UCKNIUYEHNA.

MexaHu3M ncknrueHus npesocxognTt CTaprVI MexaHW3M BO3BpaTa Koaa oLmnbKM.

e Koraa Bbi3blBaOWMii METOA NONYyYaeT KoA OWNOKN 1 He B COCTOAHWNN Kop-
peKTHO ee 06paboTaTb, OH JOMKEH ABHO BEPHYTb OLIMGKY 8bl38aswemMy e20
MeToAy, 1 Tak flanee no uenouke Bbi3oBoB. Ecin Metop, cnocobHein obpa-
60TaTb OWMOKY, HAXOANTCA BLICOKO B CTEKE, Mbl MOJTYYMM AOCTAaTOYHO YPOA-
NNBYIO KOHCTPYKLMIO.

® McknoueHve B cnyyae reHepaunm aBToMaTUYECKn nepeaaeTca BBepx Mo
uenouyke BbI30BOB, NOKa He byaeT HalfeH ero o6paboTumk. Bam HUKaAK He
HaA0 3a60TUTBLCA O NepeAaaye OWMHKM MO CTEKyY, YTO NO3BONIAET HE YPOAO-
BaTb Koa.

Ecnuy try-6noka umeerca £inally-650K, OH BbINONHAETCA HE3aBUCUMO
oT Toro, 6b110 creHepMpPOBaHO UCKNIOUEHNE MU HET.

Koa finally Bbi3biBaeTCA Nepen CBepTbiIBaHNEM CTeKa K CriegytowemMy metoay
B Lenouyke Bbi30BOB. BbinonHaAwoTca gce 6noku finally BAONb BCEW LENOYKM
BbI30OBOB.

Ecnm 600K catch HUrge He HaWgeH, NPONCXOANT aBapPUWHbIN OCTAHOB
Nporpammoil.

Ecnu C# Bo3BpalyaeTca B MeTod Main () M HUrge He HaxoauT B6noka catch,
nosb3oBaTtesnb nonyyaet coobuieHve o “HeobpaboTaHHOM UCKNOYeHUN', N pa-
60Ta Nporpammbl Ha 3TOM aBapuHO 3aBepwaeTcA. OgHaKo C HenepexBayeH-
HbIMU MCKNIOYEHNAMU MOXKHO CMPaBUTLCA NPy NoMoLm obpaboTunKa Ncknio-
yeHuA B MeTofe Main () (06 aTom ByaeT pacckaszaHO HEMHOMO NO3Xe B 3TOM
rnase).

OTOT MexaHu3M Oonee caoxeH B paboTe U TpyAeH A5 MOHUMAaHHs, YEM NpHUMe-
HEHHE KOoA0B OLIMOOK. OHAKO COMOCTaBbTE BO3POCLLYHIO CIOXKHOCTb CO CJIEAYHOLLH-
MH CO00paXKeHHUsIMH.
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» WcknioueHua npepoctaBnaloT 6onee “BbipasuTenbHyo” Moaenb, KOTo-
paA no3sonAeT BbIpas3uTb 6onblwoe KoNnyecTBo cTpaTteruni obpaboTkm
own6boK.

» Ob6bBEeKT UCKNOUYEHNA coaepXUT ropasgo bonblwe nHopmauun (4to
0Cco6eHHO BaXKHO NPKW OTNagKe), Yem Kogdbl OWNGOK.
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» Wckniouenna npnBoaAT K MeHbLLeMy KONuYecTBy Kofa, NpuyeM K Kogy
6onee ynobountaeMomy.

» WcknioueHua ABNAIOTCA HeoTbemnemon YacTblo C#, B oTnmune oT y3-
KocneLumnanm3npoBaHHbIX CXeM KOAoB oWwnbok, nobbie ABe N3 KoTopbIX
CyLWeCcTBEHHO OTNINMYAIOTCA OAHA OT APYroWn.

CornacoBaHHOCTb Mogenn 06paboTkM oWMHOK obneryaeT NOHNMaHwue.

leHepayuna NCKNYeHun

Ecnu knaccbl u3 6ubnuoreku .NET MoryT reHepupoBaTh UCKIIOUEHHS, TO U Bbl
MOXETe Aenarth 3T0. [[n5 reHepauuu UckitoueHus npu oOHapyeHHUH oLHOKK BOC-
MoNb3yHTECh KNOUYEBBIM CNOBOM throw:

throw new ArgumentException("He cnops co mHom!");

Y Bac CTO/IBKO e MpaB Ha NreHEpaLMIO UCKJIFOYEHHUH, CKOJIbKO W Y 11000ro apy-
roro. [lockonbky 6ubauoreka knaccoB .NET noHsaTHs HE UMeeT O BalleM COOCTBEH-
HOM BadHairDayException, KTO, KPOME Bac, MOXET CFEHEPUPOBATh TAKOE UCKIIIO-
ueHue?

TEXHUYECKUE
AOAPOBHOCTU

Ecau Bawa cutyauus onucbiBaeTcs OJHUM M3 MpeaonpeaeeHHbIX Uc-
knouenuii NET, crenepupyiire ero. Ho ecau He noaxoaut HU 0QHO U3
HUX, Bbl MOXETE CO3/1aTb COOCTBEHHBINH H0.1b308aMeENbCKUN KAACC UC-
K04 eHU.

B .NET umeercs HeECKOIbKO TUMOB UCK/IFOYEHHUH, KOTOpbIE Bbl HUKOrAA
HE JO/DKHBI reHepHUpoBaTh: StackOverflowException, OutOfMemory
Exception, ExecutionEngineException U €Ll€ HECKOJbLKO THUIMOB,
CBA3aHHbIX C KOAOM, He aBasowmrmcs kogom NET. DTo cucteMHbie
ucKIOYeHus. Hanpumep, ecav y Bac HEAOCTaTOYHO MECTa B CTEKE
(StackoverflowException), y BaC MPOCTO HET MAMATH A MPOAOIKEHHUSA
BbIMOJHEHHS MPOrpaMMbl. YUHUTbIBast, 4TO 00paboTka UCKIIOUEHHIA Mpo-
MCXOJUT B CTEKE, Y BAC AAXE HEJOCTATOYHO MaMATH A1 NPOLOIKEHUS
00paboTkH MCKIOUEHHUS. AHANOrM4YHO OutOfMemoryException onpeae-
JSIET YCJOBHE, B KOTOPOM BalUE MPHUIOKEHHUE UCUEPNAIO NAMATb Ky4H
(xoTOpasi HCNOAbL3YETCA AN CChIOYHBIX NEepeMeHHbIX). M ecan mexa-
HU3M HCKNtoueHHU BooOule He paboTaeT (ExecutionEngineException),
TO HET HUKAKOro CMbIC/1a NPOA0KaTh paboTy, NOTOMY YTO Y Bac HET HH-
kakoro cnoco6a o6pabotath 3Ty OLIKOKY.
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AnA yero HyXXHbl NCKNIOYEHUA

[IporpamMma, koTOpasi HE B COCTOSIHUM PELLMTD, YTO AeNaTh B OMpPEAESeH-
HOM CHUTyalMH, A1OKHA CreHEpUpOBaTh UCKIoYeHHe. Ecnu, Hanpumep,
npeanonaraercs, YTo MeTo 10J>keH oOpaboTaTh BECb MACCHB UM MpPO-
yecTb BeCb aiin, HO MO KaKMM-TO MPUYHUHAM HE B COCTOSIHMM 3TO Cle-
NaTh, OH JOJIKEH CrEHEPUPOBaTh COOTBETCTBYIOLLEE UCKIIOUYEHHE.

3AMOMHUL

Metoa MoxeT He CrpaBUTLCS CO CBOEH 3a1aueil Mo MHOTUM MpPUYHHAM: HEKOp-
pEKTHbIE BXO/IHbIE JaHHbIE, HEOXKMIAHHBIE YCOBUS (HaNpUMep, OTCYTCTBY LM
daiin unu daiin MeHbLLIErO, UEM CleayeT, pa3Mepa) U T.A. 3afaya OKa3biBaeTcs He-
3aBepLUEHHON MM B MPUHLMIE HEBBIMOJHUMON. B TakoM cayuae cnenyer creHepu-
poBaTh UCKIIIOYEHHUE.

OcHoBHas uaest TakoBa: KTo Obl HY BbI3BaJl 3TOT METO/, OH JODKEH 3HATb,
4TO 3aJaya He 3aBepuieHa. [‘eHepauus UCKIIOUEHUs MOYTH BCeraa Jyu-
e Bo3BpaTa koaa owubku. OaHako ecnu Bbl MoxeTe obpaboTath uc-
KNtOu€eHHEe BHYTPHU METOAA, BaM HYXKHO CenaTh 3TO, @ HE UCMOJIb30BaTh
MCKJIIOYUEHHE BMECTO HanucaHus xopoulero Koaa. JJononHutenbHbie
MIEH O KOPPEKTHOM MPUMEHEHHHU UCKIIFOUEHUN MOXKHO MOYEPNHYTh M3
cTaTbM Mo aapecy https://docs.microsoft.com/dotnet/standard/
exceptions/best-practices-for-exceptions.

3ANOMHU!

UckniountenbHbin npumep

B nemoHcTpauroHHON nporpaMMe FactorialException NPUBEAEHBI KIKOUEBbIE
3/IEMEHTbI MEXaHU3Ma UCKIIOYEHHH.

// FactorialException - co3maHue MporpaMMel BbIUMCJIEHMS

// bakTopmana, KOTopas CooblaeT O HEKOPPEKTHOM apryMeHTe C
// VCNOJIb30BaHMEM MCKJTIOUEHMI

using System;

namespace FactorialException
{
// MyMathFunctions - Habop CO3OaHHHX MHOIW
// MaTeMaTMuUeCKux OyHKLMM
public class MyMathFunctions
{
// Factorial - Bo3BpalaeT dakTopuas NnepemnaHHOTO
// aprymeHTa
public static int Factorial(int value)
{

// TlpoBepka: OTpULIATEJNIbHHE 3HAUEHMS 3anpelleHbl
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if

}

(value < 0)

// CoofumeHne 06 OTPULATEJIEBHOM apTyMEHTe

string s = String.Format (
"OTpuLaTesbHENM apyMeHT B BHI3OBe Factorial {0},
value);

throw new ArgumentException(s);

// HauymHaeM CO 3HAueHMs aKKyMyJsaTopa,
// paBxoro 1
int factorial = 1;

// UMKJI CO CUETUMKOM, YMEHbaouMMcsa 10 1, C yMHOXEHMEM
// Ha Kaxmoyt uTepaLMM 3HAUEHUS aKKyMyJATopa Ha
// BemMuMHy CcueTumka

do

{
}

factorial *= value;

while (--value > 1);

// Bo3BpallaeM BbUMCJIEHHOE 3HaueHue
return factorial;

}

public class Program

{

public static void Main(string[] args)

{

// O6paboTuUMK OuMOKMA .

try

{

}

// BbHI3OB GyHKUMM BBMMCJIEHMS daKTopuasia B

// uukie or 6 1o -6

for (int i = 6; 1 > -6; i--)

{
// BbuucIieHMe dakTopuasa.
int factorial = MyMathFunctions.Factorial(i);
// BbIBOI pe3yJsibTaTa Ha KaxIoy MTepaLmyu
Console.WriteLine("i = {0}, ¢akropuan = {1}",

i, factorial);
1

catch (ArgumentException e)

{

// 9T0 0BpaboTuMK MUCKJIOUEeHUs "B [OCJEOHMI MOMEHT" —
// Ha ypoBHe Meroma Main(). [loxany#, BCe, UTO BHI

// MOxeTe cuejlaTb, — 3TO COODUMTbL O CJIy4YMBIIEMCSH

// MoJBb30BATEJIO.

Console.WriteLine ("¢aranbHas ommbka:");

// Tlpy BBIIyCKE OKOHYATEJIBHOM BEpCUMM [NPOTDAMMEL
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// %enaTesibHO 3aMEHMUTb STOT KOI NOSCHEHMEM Ha

// NpOCTOM f3bKE, MOHATHOM MOJIL30BATEN, UTO Xe

// VIMEHHO NpOM30WIO ¥ UTO HeJjlaTb B TAaKOW CUTYyaLMU.
Console.WritelLine(e.ToString());

}

// OxmaeM NOOTBEPROEHUS [OJb30BATEJIA
Console.WriteLine ("Haxvmre <Enter> nna " +

"3aBeplueHnss Nporpammel. ..");
Console.Read();

OTa “uckounTenbHas” Bepcus pyHKUMM Main () MPaKTHYECKM MOJTHOCTBIO Ha-
XoauTes B try-0noke. Biaok catch B koHLE GYHKLMHM Main () nMepexBaTbiBaeT OObEKT
ArgumentException M UCMOJIb3YET €ro METOA ToString () A/A BbiBoAa MHGopMa-
UMM 06 owubke, coaepxallencs B 3ToM 0o0bekTe B BUAE CTPOKU. B npumepe umc-
MoJIb30BaH KJacc ArgumentException, MOCKOJbKY 3TO MCKtO4eHMe Hanbonee Tou-
HO OMMCBIBAET CUTYALIMIO: HEMPUEMJIEMbIH apryMeHT MeToja Factorial ().

Y1o penaet 3TOT NpuMep “NCKNIOUUTENDHDIM”

DTOT MeToA Factorial () BKJIOYAET MPOBEPKY Ha OTPULATENLHOCTbL NEpeaaH-
Horo aprymeHTa. Eciim aprymeHT oTpuuareneH, MeToa Factorial () HE MOXET
npoaomkath paboTy; oH hopMUpyeT cooblueHne 06 OWMOKE C ONMUCAHUEM CHUTY-
auMK, BKJIKOYas caMO OTpULATEIbHOE 3HAYEHHE, BbI3BaBLUEE OLIMOKY. 3aTEM Me-
TOA Factorial() BHOCHMT MHGOpMaLMIO BO BHOBb CO3AaBaeMblii 0OBEKT THNa
ArgumentException, KOTOpbIH MEpeNaeTCs C NOMOLUBIO MEXaHU3MA UCKITIOUEHUH
BbI3biBatoLLer GyHKLHH.

Bbl MOXeTE MCNOB30BaTh OTIIAAYHMK, YTOOBI HAOMOAaTL pabOTy MCKIIO-
yeHus. BbiBoA 3TOM NnporpaMMbl BbITSAAUT CeLyHOLMM 00pa3oM:

, ®daxropuan = 720

cosET i=6
i =5, dakropuan = 120
i = 4, daxropuan = 24
i = 3, dakropuan = 6
i =2, daxkTopman =
g 1

2

, daxTopuan = 1

i = 0, daxkropman = 0

daTasibHasa oumbKa:

System.Exception: OTpuuaresbHbI apr'yMeHT B Bbi3oBe Factorial -1

at Factorial (Int32 nValue) in
c:\c#programs\Factorial\Program.cs:line 23

at FactorialException.Program.Main(String[] args) in
c:\c#programs\Factorial\Program.cs:line 56

Haxamre <Enter> nsAa 3aBepueHus NPOTPaMMHL. . .
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B nepBbix HECKONBbKHX CTPOKAX BbIBOJAATCS KOPPEKTHO BbIYHUCIEHHbIE (haKkTOpH-
anbl uucen ot 6 10 0. lNonbiTka BeIYHCAUTL hakTOpHan 411 —1 NPUBOIMT K reHepa-
LIMH UCKJIIOUEHHMS.

B nepBoii cTpoke coobwenus 06 owmbke BbiBoAMTCS MHPOPMaLKs, cCreHepUpo-
BaHHas B pyHKUMH Factorial (). DTa cTpoka ONMCHIBAaET NpUpOAY OLIMOKH, BKItO-
yas BbI3BaBLLEE HEMPUATHOCTH 3Ha4Y€HHE aprymeHTa —I.

TpaccupoBka cTeka

B ocraBuieiics yacTv BbiBOAa BBINOJHSETCS mpaccupogka cmexka. B nepsoii
CTpOKE yKa3blBaeTcs, B kakol (pyHKLMH CreHepHMpOBaHO MCKtOYeHHe. B naHHOM
ciyyae 31o 6b110 caenaHo B PyHKUMH Factorial (int), a HMEHHO — B CTpoke 23
ucxoHoro daiina Program. cs. yHKUMs Factorial () Oblia BbI3BaHa U3 PyHKUHH
Main(string[]) B cTpoke 56 Toro xe (aiina. Ha aTtom TpaccupoBka daiina npekpa-
uaercs, NockobkKy GyHKUMS Main () colep>XHT 6J10K, nepexBaTHUBLUKHIA W 00pabo-
TaBLUMH yKa3aHHOE UCKIIIOYEHHE.

Bbl 40m1KHBI cornacuThbes, 4TO 3TO BecbMa BrieyaTastowe. Coodenue 06 ouuno-
K€ OMUCHIBAET CNyUHBLUEECS U NO3BOJSET YKa3aTb apryMeHT, NpUBEALIHHA K HEM.
TpaccupoBKa cTeka MoJHOCTBIO OTCJEXKHUBAET, 1€ MMEHHO U B pe3yJibTaTe KaKoi
nocie0BaTeIbHOCTH BbI3OBOB Mpou3oluia olroka. [1pu Takoi AMarHocTHie NOMCK
OLIMOKH U €€ NPUYHHBI HE JOKHbI COCTaBUTb HUKAKOro Tpyaa.

BeinonHuB npeapbiaywmii npumMep U NPOCMOTPEB COAEPKMMOE CTEKA Bbl-
30BOB, BbIBEIEHHOE Ha KOHCOJb, Bbl YBUANUTE METOA Main () B HUJKCHEl
4acTH JIMCTHHra. 51 ke 0ObIYHO MPeANoYMTal0 paccMaTpHBaTh BbI3bIBAlO-
e GYHKLMK KaK HaXOASLIHECs Hal BbI3bIBAEMbIMH, Kak Obl10 NOKa3aHo
Ha puc. 9.1.

COBET

Bosspar nononnurensHoi uHpopmaumu Hanoaobue cTeka BbI3OBOB
OY€eHb NoJe3eH NpH pa3paboTKe NPUIOKEHHUS, HO BPSAA JH CTOUT MOKa3bl-
BaTb €ro NoJIb30BaTe/IIM B KOHEYHOH BepCHH. TeM He MeHee Jaxe B 3TOM
Cjlyyae ero MOXHO 3anuCbiBaThb B )XYpHalbHbIH hain.

COBET

[Moka nporpamma paboTaeT B OTJaJUMKe, TPACCHPOBKA CTEKa J0OCTYMHa B
OJIHOM M3 OKOH oTaaauuka Visual Studio.

COBET

Ucnonb3oBaHne HecKonbKkux catch-6nokos

Kak ynomuHanocb paHee, Bbl MOXe€T€ ONpeAeNHTb COOCTBEHHbIE THMbI
HCKItoueHHA. [Tpeanonoxum, B bl ONpeaennr Knacce CustomException. ITOT Kjace
MOXET UMETb, HaNpHUMEp, CIEAYIOLIHIA BUA:
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public class CustomException : System.Exception
{
// KOHCTpYKTOp MO YMOJIUAHMIO
public CustomException() : base()
{
}
// KOHCTPYKTOP C apIr’yMEHTOM
public CustomException (String message) :base (message)
{
}
// KOHCTpPYKTOp C apr'yMEHTOM M C MCKJIOUEHMEM
public CustomException(String message,
Exception innerException)
:base (message, innerException)
{
}
// KOHCTPYKTOpP C apl'yMEHTOM ¥ MNOIOEPXKOM Cepuanmsalimyn
protected CustomException(SerializationInfo info,
StreamingContext context):
base(info, context)
{
}

Bbl MoXxeTe Mcnoab3oBaTh 3Ty CXEMY B Ka4€CTBE€ OCHOBbI OJIs1 Mo00ro noJib-
30BaTE€NbCKOIr0 UCKIIHOYEHHUA, KOTOPOE Bbl XOTUTE CO34aTb. 3,[{er HET HUKAKOI'o
cneuraibHOro Koga (CCHM TOJILKO Bbl HE 3aXOTHUTE €ro ,El06aBHTb); 3anucH base ()
O3HA4aroT, YTO ITOT KOJ MCMOAb3YET KOA U3 System. Exception. TO, 4yTO Bbl BUAHU-
T€ 34€Cb, — 3TO MNPOSBJICHHUE HACJIEN1OBaHUS. leyl‘MMM CJI0BaMH, NOKa 4YTO BaM HE
HYXHO CJIMLLIKOM 0€eCnoKoOUTLCS O TOM, KakK pa60TaeT 3TO NOJIb30BaTCJIbCKOE UCKJIKO-
YEHHUE.

Tenepb paccCMOTPUM KOHCTPYKLIMIO catch.
public void SomeMethod()

{
try

{
SomeOtherMethod () ;

}
catch (CustomException ce)

{
}

Yro npousoiiaer, ecim SomeOtherMethod () CrE€HEPUPYET MPOCTOE UCKIOHEHHE
Exception WM KaKOe-TO APYroe UCKIOYEHHE, OTJIIMYHOE OT CustomException?
DT0 Oyaer BbirsaeTh kak urpa B pyrdon 6eiicbonbHbIM MSHOM: BopoTa He OyayT
COOTBETCTBOBATb MsAYY.
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K cuacteto, C# no3poasieT nporpamMme OnpeaesiTbh HECKOJIbKO KOH-
CTPYKULHMiA catch, KaXaas M3 KOTOPbIX MpelHa3Ha4YeHa A1 CBOEro THMa
MCKJIIOYEHHUS. Bl MOXeETE HCnonb30BaTh MX OHY 3a APYrOM, BLICTPOHB
HECKOJIbKO KOHCTPYKUMH catch AJ1s pa3HbIX THMOB MCKJIKOYEHHI OHY
3a Apyro# nocie 6oka try. C# nocneaoBaTebHO MPOBEPSAET KaXKAblH
050K catch, cpaBHUBas CrEHEPUPOBAHHOE UCKJIIOYEHHE C THUIOM apry-
MEHTa catch, KaK MNOKa3aHo B clieaytoLleM dhparMeHTe Koja:

3ANOMHW!

public void SomeMethod ()
{
try
{
SomeOtherMethod () ;
}
catch (CustomException ce) // Hambosiee KOHKpPETHbIA TuN

{

// Bce obbekTh CustomException GyOyT nepexBaueHsl
// B 3TOM GJIOKE
}
// 3mecb MOXHO NOBaBMUTH OJIOKM IJIS1 IPYTMX UCKJIIOUEHMMN
catch(Exception e) // HamboJsiee 0OOUMA TUN UCKIOUEHUS

{

// Bce HenepexBaueHHHE K 3TOMY MOMEHTY MWCKJIOUYEHMS
// TnepexBaTbBAKTCA 30eCh.

}

Ecnu meroa SomeOtherMethod () creHepupyeT 0ObeKT Exception, OH Mpoii-
JeT yepe3 catch (CustomException), TaK Kak Exception HE ABJSIETCS THIOM
CustomException. DTO HCktOUeHHe OyneT nepexBayeHo cienyroLled KOHCTPYKLH-
€i catch, a UMEHHO — catch (Exception).

Bcerna pacnonaraiite catch-6;10ku oT Hauboee cneuranu3upoBaHHOrO
K Haubosee obwwemy. Hukoraa He pa3meluaiite 6onee o6wumii 610k nep-
BbIM, KaK 3TO C/IeJIaHO B MPHUBEJEHHOM (parMeHTe HCXOHOrO TeKCTa:

public void SomeMethod ()
{

BHUMAHUE!

try
{
SomeOtherMethod () ;
}
catch(Exception me) // Cambit oGumit OJIOK - 3TO HEBEPHO!

{
}

catch(CustomException e)

{

// Bce obbekTh CustomException GyoyT nepexBaueHbl 30eChb

// Ciona He nobepercs HM OOMH OOBLEKT - BCE OHM OynyT
// nepexBaueHs Gojiee OOUMM BJIOKOM
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Bonee oOuiuii 610k OTHUMaET 00beKTbI UCKNKOYEHHH y Oonee creuranu3upoBaH-
Horo 6s0ka. K cyacTbio, KOMMUASTOP B COCTOSSHUU OOHAPYXHUTb TaKyto OLUMOKY U
npesynpeauThb O €€ Halud1H.

Jlioboi knacc, Hacaeaywuwuih CustomException, ABJIAETCA
CustomException:

3AMIOMHU! class MySpecialException : CustomException

{

// ... 4TO-TO TaM ...

}

Bnok catch ang tuna CustomException mepexBaTUT 00bEKT MySpecial
Exception, KakK Jsdrylika Myxy...

MnannposBaHue crpaternm o6paboTKu own6oK

[1pu paspaboTke nporpaMmbl UMEET CMBICJ 3apaHee UMETb TOUHbIH NnaH obpa-
00TKH oIMO0K. Mcnonb3oBaHue HCKIKOYEHHUIT BMECTO KOAOB OLLIHOOK — 3TO TOJBKO
nepBoe peLleHHe, HO JaEKO HE MocieqHee.

Bonpocbi, nomoraioume npy NAaHNPOBaHNY

[Tpu pa3paboTke nporpaMm cieayer Bce BpeMs JepxKaTh B NaMsITH HEKOTOpbIE
Ba)KHbIE BOMPOCHI.

» Yro moxeT nouTun He Tak? CnpawmnesainTe ceba 06 3Tom npu paboTe Haa
KaxAablM pparMeHToOM Kopa.

» Ecnn uto-TO Maer He Tak, MOry a uIcnpaBsuTb cwryaqmo? Ecnn pa, To
Bbl MOXKeTe BOCCTaHOBUTb HOPpMaibHOe COCTOAHUE Nporpammbl  Npo-
AONXUTb ee pa60Ty. Ecnm HerT, TO, nomanyﬁ, BamM cnegyeTt nakoBaTb 4Ye-
MOJaHbl...

» MNopaBepraloTca nn gaHHble Nonb3oBaTena pucky? Ecnv aa, Bbl AONX-
Hbl CA@NATb BCE, YTO B BALIMX CWUMaX, 419 NPeAoTBPaLIEHNA NOTepn Unn
nospexaeHuna aaHHbIx. OCO3HaHHO BbINYCKaTb NPOrpaMMy, KOTOpas B
COCTOAHWM NOBPEANTb NONb30BaTeNbCKME AaHHbIE, — NPEeCcTynHanA Xa-
NaTHOCTb. ’

» [pecneagyer pasmecTuTb 06paboTunK MCKNIOUEHNA ANA fAHHON CK-
Tyauum? MonbiTka o6paboTatb UCKNOYEHNE B METOAE, B KOTOPOM OHO
CreHepvpoBaHO, — He Bceraa nydllee pelexue. Yacto HekoTopbli apy-
rovi MeToq B LieNoYKe BbI3OBOB UMeeT HonbLue MHPOPMaLMK U B COCTORA-
HUK Bonee NHTeNNEKTYanbHO M 3GPEKTUBHO CNPABUTLCA C BO3HUKLLEN
cutyaumven. Pasmelante 6noku try/catch Tak, 4tobbl 610K try oxsa-
TbIBa/ BbI30BbI, B KOTOPbIX BO3MOKHA FreHepauus NCKNIOYEHNIN.
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»

»

»

Kakue ncknioueHun s gomxeH o6pabarbiBatb? [NepexsaTbiBaite BCe
WCKITIOYEHWA, ANA KOTOPbIX Bbl B COCTOAHMW BOCCTAHOBUTL HOpMasbHOe
coctoaHune. O6a3aTeNIbHO NONbITANTECh HAWTM CNOCO6 BOCCTAHOBNEHNA.
B npouecce paspaboTkn n TectuposaHna HeobpaboTaHHbIe NCKtoYe-
HWA 6yayT QOCTUraTb BEPXYLWKM Bawen nporpammol. MNepea Tem Kak
nepeaaTtb NPOrpaMmy NONb30BaTENAM, UCNPABLTE BCE CJIyHan BO3MOX-
HOro BO3HWKHOBEHMA HeobpaboTaHHOro nckntoyeHmAa. OgHako mHorga
ncKnioueHne 0okHO NOTpeboBaTb 3aBEPLUEHNA NPOrpPammbl, Koraa cu-
TyaumAa 6e3HaaexHa.

Kak 6bITb ¢ MCKNIOYEHNAMU, KOTOPbIE MPOCKAKUBAIOT Yepes Mol
3awumty? B pasgene “lNocnegHnin waHc nepexsaTta UCKNIOUYEHNA" HNXe B
3TOW rnaBe paccKasbiBaeTCA, Kak obecneunTb nepexsaTt Takux “napum-
BbiX oBel".

Hackonbko HafiexHbIM (6e3aBapuitHbIM) AomkeH 6biTb Mo Kop?
Ecnv Baw ko paboTaeT B cucteme ynpaBneHna ABMKEHWEM BO3YLWHO-
ro TPaHCNOpPTa, OH AOMKEH 6bITb OYEHb HaaeXeH. Ecnm 3To yTunnTa Ha
OJAVH 3anycK, MOXKHO HECKONbKO paccnabuTbeA. ..

CoBeTbl N0 HaNUcaHMIO KOAa ¢ xopolein 06paboTkoil ownbok

B bl nomKHBI Bce BpeMsi TOMHUTDb O BOMpoOcax U3 MpeAblayLLero pasaena npu pa-
6ote Hax nporpamMmmaMu. Kpome Toro, BaM MOryT noMoub clieytoL1e COBETHI.

»

»

»

Jllo6oM UeHOW 3aWULaNTe NONb30BaTeNbCKNe fAaHHble. JTO camoe
rnasHoe. Cm. Takxxe cneayowmnin NyHKT.

U36eraiTe aBapMHHOro 0CTaHOBa NpPorpammbi. ECniv 3T0 BO3MOXHO,
noctapanTecb BOCCTaHOBUTb GYHKLUMOHMPOBaHME NPOrpamMmbl, eCiu
HeT, 3aBeplunTe ee Kak MOXXHO Bonee “mMArko". He nossonanTe Bawen
nporpamme BAPYr BblAaTb NONb30BATENIO HEYTO HEBPA3yMUTENbHOE U
npekpaTuTb paboTy. Moa MAeko UMeeTCA B BUAY NPeRoCTaBieHne ACHbIX
CO06LWEHNIA O TOM, YTO MPOM3OLWNO U Kak 3TOro nsbexatb B Apyron pas,
a TakXXe 3aKpbITUe NPOrpammbl C KOPPEKTHLIM OCBOBOXKAEHNEM pecyp-
COB W COXpaHEHWEM NONb30BaTENbCKUX AaHHbIX. [Tonb3oBaTenm HeHa-
BMAAT BHE3aNHble aBapMWHbIE OCTaHOBbI NPOrpPamm.

He no3BonanTe nporpamme pabotarb, ecnu Bbl He MOXeTe BOCCTa-
HOBUTb €e HOpManbHOe COCTOAHME, [Iporpamma MOXXeT OKa3aTbCA B
HeCTabuIbHOM COCTOAHMM, a NONb30BaTENbCKNE faHHbIE — HECOrNaco-
BaHHbIMW. ECin BO3MOXKHOCTM KOppeKTHOM 06paboTkn cuTyaumm Her,
BbIBOAWUTE COOTBETCTBYIOLEE COOOUEHNE N HEMEAJIEHHO 3aBepLuaiTe
nporpammy BbI30BOM System.Environment .FailFast ().3TOHe aBa-
pwAa, a cnnaHMpoBaHHaA OCTaHOBKa.
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YACTb 1

PaccmaTpuBanTe 6M6A1MOTEKN KNACCOB M NPUNONKEHUA NO-Pa3HOMY.
B 6ubnuomekax knaccos NO3BONANTE NCKNIOYEHUAM OCTUraTb Bbi3blBa-
oWero MeToaa, KOTOpbIv Nyulle 3HaeT, Kak CNPaBUTbCA C BO3HUKLLEN
npo6nemoii. He octaBnAanTe Bbi3biBAOLWNA METOA B HEBEAEHWUW OTHOCK-
TenbHo TOro, YTo Npousowno. Ho B npunoxeHuu obpabaTbiBanTe BCe UC-
KNloYeHna, Kakme moxete. [naBHoe — UTo6bl Ko, OCTaBasnNCA Kak MOXHO
Aonble pabotocnocobHbIM U 3awwuiLan Nnonb3oBaTenbCkue AaHHble 6e3
MHOKeCTBa HeCYLEeCTBEHHbIX COOBLLEHNN.

FeHepupyNTe NCKNIOUEHUA, €C/IN NO KAaKOW-TO NPpUUYMHE MeToA He B
COCTOAHUM 3aBepWMNTb BbINONHEHUE CBOeNn 3agaum. Boizbisaowmi
MEeTOoA AO/MKEH 3HaTb O TOM, YTO BO3HUKNA Npobnema (3To MoxeT HbiTb
METOJ Bbile B CTEKE BbI30BOB MM HEKOTOPbI MeTog B Kode, HanucaH-
HOM APYrMM NPOrpamMmMnCTOM M MCNONb3YIOWMM Baw Koa). Ecnun npu
npoBepKe KOPPEKTHOCTM BXOAHbIX AaHHbIX Nepeq nx NCNoib3oBaHNEM
BbIACHAETCA MX HENPUIOAHOCTb — Hanpumep, OH6HAPYXMBAETCA Heo-
XKMaaHHoe 3HayeHve null, — NO BO3MOXKHOCTW NCNPaBLTE CUTYaLNIO U
npoaomKkanTe paboTy; B NPOTMBHOM CJly4ae CreHepupymuTe NCKNoYeHue.

MbiTanTecb NNCcaTb KOA, KOTOPbIN He TpebyeT reHepayum UCKIO-
YeHUN, UCcnpaBnAnTe ownbKN NPy nx obHapyXeHuK, He Nonaranacb Ha
nckNoueHna. Ho npu Heo6xoanMocTn coobLueHna o6 owmnbKax u nx ob-
paboTKe Kak rnaBHbll METOA MCNONb3YNTE NCKIOYEHUA.

CrapanTecb He NepexBaTbiBaTb UCK/IIOYEHUA TaMm, rae Bbl He B CO-
cToAaHun o6paboTaTb X MaKCUMaNbHO KOPPEKTHO, NPeANoUTH-
TeNbHO — C BOCCTaHOBNEHMeM paboTocnoco6HOCTU Nporpammbil.
MNepexsaT UCKNIOYEHNA, KOTOPOE Bbl HE B COCTOAHUM 06paboTaTb, Hano-
MWHaeT NOBIIO OCbl rOfo PyKOW. BONbLIMHCTBO METOAOB He cofep»KaT
06paboTUMKN UCKNIOUEHWUIA.

TuwaTtenbHO TeCcTMpPyNTEe CBOW KOA, B 0COGEHHOCTU ANA HEeKOp-
PEeKTHbIX BXOAHDbIX AaHHbIX. MoxeT nn Baw metod paboTtatb C OT-
puuaTenbHbIMU BXOAHbIMK AaHHbIMU? C Hynem? C oyeHb 60NbWINMHK
uncnamn? C nycton ctpokoi? Co 3HayeHnem null? Yro ewe MoxeT co-
TBOPUTb NONb30BaTeNb, YTOObI Bbi3BaTb NCKNOUeHWe? Kakne pecypcsl,
CNocobHble NpUBECTU K owmnbKam, ncnonbsyet saw koa? Marnebl, 6asbl
AanHbIX, URL? (Cm. aBa npeablayLmx NyHKTa.)

MepexBaTbiBalTe Kak MOXHO 60nee KOHKpeTHble UCKoUYeHna. He
nUwnTe CAULWKOM MHOTO catch-6110K0B ANA BbICOKOYPOBHEBbIX KNacCcoB
NCKNIOYeHU TuNa Exception nnm ApplicationException. Bol pu-
CKyeTe He NPoNyCTUTb Takune NCKNIOYEHUA BBEPX MO LIENOYKE BbI3OBOB.

Bcerpga pasmewante o6paboTumk “nocneaHero waHca” B metoge
Main () — wnn B MHOM MecTe “Ha BepliMHe” nporpammbi (3a nc-
KnoueHnem 6mbnnoTtek knaccoB). B Takom 6noke MoXHO nepexsa-
TUTb UCKNOYeHWe Exception. NepexBaTbiBanTe n obpabaTbiBanTe Bce
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UCKNIOYeHNA No xoay paboTel NporpamMmmbl, NpefocTasus 610Ky “no-
cnepHero WwaHca” nepexsart “otcratowmx”. (Cm. pasaen “lMocneaHnn WwaHc
nepexsarta UCKNoYeHna" aanee B 3ToN rnase.)

» He ncnonbayinte UCKNIOYEHMA KaK 4acTb 06bIYHOro NOTOKa BbiNon-
HeHuA. Hanpumep, He Hago UCNONb30BaTb UCKNIOUEHUA Kak Cnocob Bbi-
X0[a 13 uMKNna unu n3 metopa.

» TMoaymainTe 0 co3AaHUN COBCTBEHHDBIX KNAacCOB UCKNIOHYEHNI, eCNV
OHV AONXHbI HECTU € cOB0M AONONHUTENbHYIO MHPOPMaLMIO, KOTOPan
MOXET MOMOYb B OTNaAKe Unu NpeaocTaBmTb Nonb3osaTento bonee oc-
MbICNeHHoe coobuleHne 06 owunbke.

OcraBLuasicst 4acTb 3TOM [M1aBbl 1a€T BaM B PyKH HHCTPYMEHTBI, HEOOXOAUMbIE
AN cle]oBaHus NpUBEeJeHHbIM coBeTaM. Eule oiHHUM McTOYHHKOM MHbOpMauUu
ABNsIETCS pasnen exception handling, design guidelines cnpaBoYHOI CUCTEMBI
s3bika C#.

Ecnu OTKpbITbiE METOABI FEHEPUPYIOT UCKIKOHEHHS, KOTOPbIE BbI3bIBatO-
LEMY METOLY MOXET MoTpeOOBaThCA MEPEXBATHUTD, TO TAKHE MCKIIOYE-
HUS ABASIOTCS 4aCThiO OTKPLITOro MHTEpdeica knacca. Bbl 10/mKHbBI HX
JOKYMEHTHUPOBaTb, MPEAMOYTHTENLHO NPH MOMOLLK KOMMEHTapHeB 11
XML-pokymeHTaumm.

3ANOMHU!

AHann3 BO3MOXXHbIX UCKNIOYEHN MeToAa

PaccmoTpum cneaytowmin Metoa. Kakve UCKIIOUEHHUs OH MOXET reHepupoBaTh?
OTBET Ha 3TOT BOMpPOC — MePBbIii War B co30aHuK 00paboTYMKOB MCKITFOUEHHHA.

public string FixNamespaceline (string line)
{
const string COMPANY PREFIX = "CMSCo";
int spaceIndex = line.IndexOf(' ');
int nameStart =
GetNameStartAfterNamespaceKeyword(line, spacelndex);
string newline = string.Empty;
newline =
PlugInNamespaceCompanyQualifier(line, COMPANY PREFIX,
nameStart) ;
return newline.Trim();

DTOT METOA NpeAcTaBasieT cOOOH YacTb HEKOTOPOro Koja, NpeAHa3Ha4eHHOro
AN MOMCKa KIIOYEBOro €10Ba namespace B (haine v BCTaBKH CTPOKH, MPeACTaBs-
IOLLEH UMS KOMMaHWH, B kauecTBe npedukca MMeHH npocTpaHcTBa UMeH. Caenyto-
LA MpUMeEp AEMOHCTPUPYET, rae o0bluHO HaxoauTes B daitne C# karoueBoe cloBo
namespace.
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using System;
namespace SomeName
{
// Kom B NpPOCTPAHCTBE VMEH. ..

}

B pe3synbrate Bbi30Ba MeToJa FixNamespaceLine () B daiine ¢ UCXOAHBIM TeK-
CTOM MoKa3aHHas JaJiee nepas CTpoka MpeBpaTHTCs BO BTOPYIO:

namespace SomeName
namespace CmsCo.SomeName

[Tonnas nporpamma uutaer . Cs-gaitnbl. 3aTeM OHa MPOXOAUT UX CTPOKa 3a CTPO-
KOW, NpUMEHSS K KaXA0H MeTol FixNamespaceLine (). [Ing nepeaaHHON CTpOKH
KOJa METOJ BbI3bIBAET String. IndexOf () AJs MOMCKa MHAEKCAa MMEHHW NPOCTpaH-
ctBa uMeH (00bvHO 10). 3aTeM OH BbI3bIBaeT GetNameStar tAfterNamespaceKeywo
rd(), 4ToObl HAWTK HaYyano0 UMEHH NpoCcTpaHCcTBa UMeH. HakoHell BbI3bIBaeTCs €lue
OAUH MeTOoA, PlugInNamespaceCompanyQualifier (), AJid BCTABKH UMEHU KOMIa-
HUM B TpeOyemMoe MeCTo CTpOKH, koTopas 3aTeM Oyaer Bo3BpaleHa MetoaoM. Oc-
HOBHas 4acTb paboThbl BbINOJHAETCS METOAAMHU-CyONOApsA A4HKaAMH.

HauHem ¢ Toro, uto, naxe He 3Has NpelHa3HaYeHWe MEeToJa WK TOro, YTO M
KaK JenaloT 1Ba BbI3bIBAEMbIX B HEM METO/1a, PACCMOTPUM BXOHbIE AaHHbIE. Apry-
MEHT line MOXET NPUBECTH KAK MUHUMYM K OJIHOM npobaeme npu Bbi30Be String.
IndexOf (). Ecnu 3HaueHHe line paBHO null, BbI30B IndexOf () reHEpUpYET MC-
KIoUeHHe ArgumentNullException. MeToa Heb3s BbI3bIBaTh 118 00ObekTa null.
Kpowme Toro, 6yaer nu paborath BbI30B IndexOf () ANs nycToit cTpoku? Oka3biBaeT-
cs, Oyer, HO YTO Cy4HUTCs MpH Nepeaaye nycToi CTPOKH 1ine OAHOMY U3 METOAOB
C JAUHHBIMU UMeHaMU? Sl Obl pekoMeH10Ban 100aBUTb MPOBEPKY B MEPBYIO CTPOKY
Meroja FixNamespaceLine () ¥ MPOBEPUTb 3HAUYEHHE apryMEHTa Kak MUHUMYM Ha
paBEHCTBO null:
if(String.IsNullOrEmpty (name)) // OueHb yIOOHBDI METOL.

{

return name; // BMeCcTo reHepauuy VCKJLOUEHMS MOXHO BEPHYTh
// TIOJIy4YeHEYI CTPOKY Haz3am, UYTO BIOJIHE JIOTMYHO.

[anee, nocne Toro Kak Bbl YCNELHO MMHOBAJK BbI30B IndexOf (), OAMH U3 ABYX
BbI30BOB METO/I0B MOXET CreHEpUpOBaTh UCKIIKOUYEHHE, Jaxe MpHU NpelBapUTE/b-
Hoi nposepke line. Eciu spaceIndex BepHeT —1 (MOACTpOka HE HalAeHa) — 4TO
BIMOJIHE BO3MOXHO B OOJILIIMHCTBE CJlydacB, TaK KakK nepe€aapaeémas CTpoka 00bIYHO
HE COIEPXKMT KJIKOUEBOrO CJI0Ba namespace, — Mepeaada ee nepBoMy METOAY MOXET
BbI3BaTh NMpobaemMbl. Cheayer 3alUTHTb M 3TOT KOA:

if (spacelndex > -1)
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Ecnn 3HaueHue spacelndex OTpHLATENBHO, KJHOYEBOrO CJIOBA namespace B
CTPOKE HET. Omo e owubdka. ATy CTPOKY Haao MPOCTO MPOMYCTHTb U BEPHYThH €€
HEU3MEHHOIA, MmocJie yero neperTH K caenytowei crpoke. B mobom cinyyae npoune
METO/1bl BbI3bIBATh HE HAO.

Bbi30oBbl METONOB TPEOYHOT NOMOJHUTENBHOTO H3Y4EHHs BOMpPOCa O TOM, KaKue
MCKJTIOYEHHS KaXXIbli U3 HUX MOXET FEHEPUPOBATh, 3aTEM HAaJ0 PacCCMOTPETHL BCE
BbI3bIBAEMbIE U3 HUX METObI M TaK AaJiee, Moka He 10OepeMcsl 10 OKOHYaHUs 3TOH
LIEMOYKH.

['ne »xe ¢ yueToM BCcero ckazaHHOMO CJIeAy€eT NOMECTUTh 00pabOTUMK UCKITHOUEHUIA?

Bbl MoxeTe 3axoTeTh MOMECTUTH 0OMbIIYIO YacTh Tejla MeToAa FixName-
spaceLine () B try-610k. Ho Hackonbko xopoluee 370 peleHne? ITo — HHU3KO-
YPOBHEBbI METOJ, TAK YTO MPHU HEOOXOAUMOCTH OH AOJIXKEH FrEHEpUpOBaTh COO-
CTBEHHbIE MCKJIFOYEHHUS WJIW MepeaaBaTh Aaliblle UCKIIOYEHHUS, CrEHEPUPOBaHHbIE
B BbI3bIBAEMbIX UM MeTOAaX. 5| Obl pEKOMEHA0BaJ MPOCMOTPETh BCIO LEMOUKY Bbl-
30BOB, YTOObI BbIICHMTb, KAKOH K€ METO/ JlyyLle BCEro NOAXOAMT A1 pa3MELLEHHUS
obpaboTumka.

[pn nepemMelleHnM Mo LEeNovke BbI3OBOB MOCTOSIHHO 3ajaBaiiTe camu cebe Bo-
npockl U3 pasaena “Bonpocsl, moMoratoLm1e npy niaHupoBaHuu”. Yro npousoiizer,
€cJIM FixNamespaceLine () CFEeHEPUPYET UCKIOUEHHE? DTO 3aBUCHT OT TOr0, KaKUM
00pa3om pe3yabTat paboTbl ITOrO METOA UCMOJb3YETCS METOAMH, HAXOASLLMMHCS
BbILLE B Lienoyke. KpoMe Toro, KAKUMM HEMPUATHOCTAMH 3TO upeBaTo? Ecau Bbl He
CMOXeTe “UCnpaBuTh” CTPOKHM C MPOCTPAHCTBAMU UMEH, OyIET KM noJib30oBaTesiem
MOTEPSHO YTO-TO BaxkHOE? MOXHO M ocTaBuTL (aitn HeucnpaBieHHbIM (B 3TOM
CJlyyae MOXHO MEPEXBATUTh UCKIIFOUEHHE MOHMXKE B LIEMOYKE U COOOLUUTD MOJIb-
30BaTeto 0 HeobpaboTaHHoM (aiine)? [lymato, 4TO OCHOBHYIO MIEHO Bbl MOHSIIH.
Mopanb, BbiTEKarOLLas U3 BCEr0 CKa3zaHHOro, MpocTa: co3aaHue obpaboTumka mc-
KJIOYEHW I TpeOyeT aHan3a U pa3ayMHi.

[ToMHuTE, UTO 11060 BBLI3OB METOA MOXET MPUBECTH K MEHEPALIUU UC-
KJIFOUEHWH, HaMpUMEpP MPHIIONKEHHUIO MOdNHCem HE XBAaTUTb MaMITH WK
MOXET HE 0Ka3aTbCs Kakoi-TO He0OX0aMMOH A paboThl NPUIIOKEHHS
cOopku nau 6ubnnoTeku. B 3TOM ciyyae Bbl MpakTHUECKW HUUErO He
CMOXeTe caenaTh. ..

3ANOMHM!

Kak BbIACHUTDb, KaKue UCKNIoYeHNA reHepupyioTtca
TeéMN UIN UHDIMU MeTOAaMUN

Kak npu BbI30Be HekoToporo meroaa u3 6ubnnorexu knaccos .NET, Ta-
KOro Kak String. IndexOf () — MJIM 1aXKe OJJHOIO W3 BaLLIMX COOCTBEHHbIX
METOJI0B, — Y3HaTb, MOXET JIM OH FEHEPUPOBAThH UCKJIFOUEHHS?
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Visual Studio npegocTaBnseT nomowb B BuAe BCNAbIBAlOWMX Noa-
cka3oK. Ecnv Bbl HaBegeTe yKasaTenb MbllW Ha UMA MeToda B peaak-
Tope Visual Studio, xxenTtaa BcnnbiBalowana NoACKasKa NepPeUncnnT He
TONbKO NapameTpbl METOAA M €ro BO3BPALWAEMbIA TVN, HO N UCKAOYe-
HWA, KOTOPbIE OH MOXET FreHepupPoBaTh.

Ecnmn y Bac ectb XML-KOMMeHTapum K BalwMM cO6CTBEHHbIM Me-
Topam, Visual Studio 6yaer BbiBogUTL 3TY MHPOpMaLuMio B noAa-
CKa3Kax Tak xe, kak n gna metopnos .NET. Ecnv Bbl gokymeHTupyete
NCKNIIOYEHNA, KOTOPblEe MOXET reHepnpoBaTh Ball MeTod, TO yBuauTe
nx B nogckaske. Momecture nHpopmaumio 06 NCKNUEHNAX B pasgen
<exception> B KOMMeHTapuu <summary> A/A ee BbiBOAa BO BCNJbIBa-
oLLen NoacKasKe.

Ewe 60nbwe nHpopmauum conepuTca B CNPaBoOYHON cUCTEMe.
Ecnv Bbl HanpeTe metog .NET B cnpaBoYHOM cucTeme, TO yBnguTe Cnu-
COK BCEX NCKNIOYEHUN, KOTOPbIE MOXET reHepupoBaTb AaHHbIA MeTO[, a
TaKXXe AONONHUTENBHYI0 MHGOPMaLMIO, KOTOPAA BO BCNbIBAOLNX NOA-
CKa3sKax He oTobparkaeTca. YTobbl nonyunTb CNnpaBky No meToay, wen-
KHUTE Ha ero UMeHmn B Koae 1 HaxxmuTe <F1>. MoXHO Takxe 0o6aBnTb
aHaNoOrnyHyIo CNPaBKy 1 ANA CO6CTBEHHbIX KIACCOB U METOAOB.

Cnenyer paccMOTpETb BCE MEPEUUCIEHHDBIE UCKIIOHEHUS U PELLUTD, KaKHE U3
HHX, KAKMM UMEHHO 00pa3oM M rae obpabaTbiBaTh.

MocneaHui WaHC nepexsaTa UCKNIOYEHUA

[1porpamMma FactorialException MOMELIAET BCE TENO METOAA Main () — 3a MC-
KJIFOYEHUEM MOCJEAHEr0 BbIBOAA HA KOHCOJIb — B 00pabOTYMK UCKIFOUEHHI “no-
ClIEAHEro LaHca’.

3AMOMHMI

[Tpu paspaboTke NpuaoXKEeHHUs Bcerna pasmellaiTe coaepxumoe MeToaa
Main() B try-O50Ke, TaKk KaKk Main () — CTapTOBasi TOYKa MPOrpamMsl, a
3HAYMT, U KOHEYHas Touka Toxe. (Eciu Bbl nyweTe GUGAHOTEKY Kilaccos,
npeaHa3HaYeHHYIO /il IOBTOPHOrO UCMOJIb30BaHUs, O HEOOpabOTaHHbIX

UCKJIIOYEHHUAX MOXKETE He OECMOKOMTbCS: O HUX A0JDKEH NM03ab0TUThCS
TOT, KTO 3Ty OUONMOTEKY HUCIOJIL3YET.)

Jlioboe HenepexBaueHHOE paHee MCKIOYEeHHE AoOUpaeTcs 10 MeTola Main ().
DTO nocJeaHsAs BOBMOKHOCTb MEPEXBATUTb UCKIIFOUEHUE U HE aTb eMy A00paThCs
no Windows, koraa coobuieHue 06 olnbke OKaKeTCs HE CAMLLKOM Bpa3yMUTEJIb-
HbIM M HE 1aCT KOHEYHOMY [0JIb30BaTEO MOHATh, YTO XKE MPOU3OLLJIO U KaK 3TOro

M30exarb.
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B nporpamme FactorialException BECb CEpbE3HbIM KOA METOAA Main () Haxo-
auTes B try-6moke. CBA3aHHbIM C HUM catch-0J0k nepexBaThbiBaE€T BCE UCKIIOUE-
HM$l, BBIBOAMT COOOLLIEHHE HA KOHCOJIb, M paboTa NPHIIOKEHHS 3aBEPLUAETCS.

OTOT catch-0JI0K Cly>KHUT 47151 NPeOTBpaLLEHHUs! aBapUIHHOTO OCTaHOBA MPOrpaM-
Mbl NYTEM MepexBaTa BCEX MCKIOYEHHH, He 00paboTaHHbIX paHee. DTO Balll LLIAHC
NOSICHUTb NOJIb30BATEJIO, YTO XKE MPOU3OLLIIO U NOYEMY MPHIIOKEHHE 3aKPbIBAETCS.

UTOoOBI NOHATH, 3a4€M HyKEH 3TOT 00paboTUMK “NOCIEaHEro WaHca”, HanuLLIMTe
MaJIeHbKYI0 NpOrpamMmMy, B KOTOpOH CreLHalbHO CreHEPUPOBAHHOE UCKJIIOUYEHHE HE
Oyner nepexBauyeHO, U NOCMOTPHUTE, YTO BUAMT B 3TOM CUTyallMH KOHEYHbIH NOJb-
30BaTelb.

B npouecce pa3pabGoTk Bbl, KOHEYUHO, XOmume BUAETb BCE MCKJIOUE-
HHU$l, FEHEPUPYEMbIE NPH TECTUPOBAHUM BALLEro KOAA, B MX, TaK Cka3aTb,
€CTEeCTBEHHOM cpeae oOMTaHKsl, TaK YTO Bac HHTepecyeT cneurdrueckas
HHpopMaLus 00 UCKIOUEHHH, MECTE €ro reHepaLuu U T.N. B koHeuHo#
BEPCHH NPOrpaMMbl TEXHHUYECKYIO HHOOPMaLMIO ClieayeT npeodpazoBaTh
B OObIUYHbBIE CJIOBA, MOHATHBIE KAXAOMY M0JIb30BaTENO NPOrpaMMbl. ITH
CJIOBa M0 BO3MOXHOCTH JOJDKHBI BKJIFOUYATb COBETHI, KAK HE JONYCTHTb
NOBTOpEHHs 3TOM CUTyauuH ewwe pa3. O6paboTuuk “nocienHero LaHca”
JOJDKEH BECTH JCypHaJ € 3aMHCbio Beeil HHMOpMaLMK 00 HCKIIOUEHHUSIX,
BKJIIOYasi TEXHUYECKY IO, 17151 Ja/IbHEHLLEro aHan13a M yCOBEpLUIEHCTBOBA-
HHUsl NPOrpaMMbl.

3ANOMHM!

leHepupyowme NCKNIOYEHNA BbipaXkeHnA

Bepcuu C # no 7.0 uMelOT onpeseeHHble OrpaHHY€HHUs, KOraa peub 3aX041T O
reHepaLru UCKIIIOUEHHS KaK YacTH BbipaxceHHs. B paHHUX BepcHsx y Bac Oblio aBa
BapuaHTa. [lepBblit BApHaHT — 3aBEPLUMTb BbIPAXKEHHUE, @ 3aTEM NPOBEPHTH Pe3y.Jib-
TaT, Kak Nokas3aHo jaajee:
var myStrings = "One,Two,Three".Split(',"');

var numbers = (myStrings.Length > 0) ? myStrings : null
if (numbers == null){throw new Exception ("Uucen HeT!");}

BTOpOﬁ BapHaHT — ca€jaTb UCKIIKOYEHHE HaCTbO BbIpaXXE€HHUs, KaK NnokKasaHo
31€Ch.
var numbers = (myStrings.Length > 0) ?
myStrings :
new Func<string[]>(() => {
throw new Exception("Yuces Her!"); }) ();
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C# 7.0 u Gonee no3aHKE BEpCHH BKJIIOYAIOT HOBBIH onepaTtop — 2?2 (1Ba BOMpo-
CUTENbHbIX 3HaKa). Bbl MOXeETE COKpAaTHTh 1Ba MPEAbIAY LUMX NPUMEpa 10 cleayto-
Lero Buaa:

var numbers = myStrings ?? throw new Exception("Umcen HeT!");

B atom cnyuae, eciiv myStrings paBeH null, KO4 aBTOMaTHYECKH reHEPUPYET
UCKIIOYeHHe. Bbl MOXeTe MCcnoib30BaTh 3Ty METOAMKY U B YCJIOBHOM ofepatrope
(xaK BO BTOPOM MpUMeEpeE):
var numbers = (myStrings.Length > 0)? myStrings :

throw new Exception ("Uucen Her!");

B03MOXHOCTb reHepUpoBaTh BbIPAXKEHHUsS UMEETCS U AJIS1 YJIEHOB C BbIPAXXEHUS-
MH. BO3MOXHO, Bbl BUAENH TaKHE YJIEHbl B OQHOH M3 ABYX ClEeLyOLWMUX Pa3HOBHI-
HocTel (€c/IM HET, TO Bbl BCTPETUTECH C HUMH B YacTH 2, “OObEKTHO-OPHUEHTHPO-
BaHHOE NMporpaMmupoBaHue Ha C#”, Tak 4To MoxeTe He 6ECMOKOUTLCS O TOM, UYTO
3TO O3Ha4aer):

public string getMyString()
{

return "One, Two, Three";

}

HJTU

public string getMyString() => "One,Two,Three";

OﬂHaKO MNpeanojioXKUM, 4To Bbl HE 3HACTE, KAKOE COACPKKHUMOE CJIEAYET MnMpeaocTa-
BUTb. B 3TOM cnyuae 1o Bepcuu 7.0 BbiGop Obin HeGorart:

public string getMyString() => return null;

HJIH

public string getMyString() {throw NotImplementedException();}

O6a BapuaHTa He 6e3 npobneM. B nepBoM ciyuae Bbi3biBaloLlasi nporpamma
ocraercs 0€3 npeacTaBiAEHHs O TOM, MpoMu3oLen u cOoii B METOAE: BEAb HYIEBOE
BO3BpaLLAEMO€E 3HAYEHHE MOXET ObITb 0XXKMAAEMbIM 3HayeHWeM. BTopas Bepcus
CJIMLLKOM FPOMO3/1Ka — BaM HY>KHO CO3aTh CTAHAAPTHYIO GYHKLHIO TONbKO 415
TOro, 4to6bl BbI3BaTh UCKIIOYEHHe. Brarogaps HoBbIM gononHeHuaMm Kk C# 7.0 u
Gonee MO3HUM Tenepb UMEETCs BO3MOXHOCTb FEHEPUPOBATh BbIPaXKEHHS, U Npe-
Abl0Y LIUE CTPOKH MPEBPALLAIOTCS B
public string getMyString() => throw new NotImplementedException():;
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[naBa 10

Cnnckun anemeHTOB
C UICNONb30OBaHNEM
nepeyncieHni

B 3TOW MABE...

» [lpuMepbl nepeyncneHnin B peanbHoOm mmpe
» Co3aaHue 1 NpuMeHeHue NnepeuncneHuia
» cnoneb3oBaHue nepevuncneHni ana onpeaeneHua ¢pnaros

» Ncnonb3oBaHue nepeuncneHnmn
KaK yacTein uHCTpyKuuin sbibopa

epeyucasams O3HaYaeT “‘yka3blBaTb OTAEAbHbIE 3JIEMEHTHI KaK pacnoJiararo-

wMecs B cnucke”. Hanpumep, Bbl MOXETE cO3aaTh NMEPEYUCIEHHE LIBETOB,

a 3aTeM MEPEYUCIUTbL OTAENbHbIE LIBETA, TAKME KaK KpacHbIi, CHHUH, 3e-
NeHblit M T.4. Ucnonb3oBaTh NEPEUUCIEHUs B NPOrpaMMHUPOBAHUH HMEET CMbIC]
MOCTOJIbKY, MOCKOJIbKY Bbl MOXETE NEPEUUCAsATb OTAEAbHbIE 31EMEHTbI KaK 4acTb
obuieit konnekumu. Hanpumep, Colors.Blue OyaeT 0603Ha4aTh CHHHWIA LIBET, a
Colors.Red — kpacHblii. B cuny yno6ctea nepeuucieHuit OHM LULMPOKO HUCMOJb-
3yIOTCSl B p€ajlbHOM MHpE, a NOTOMY Bbl BUAMTE UX U B NMpUI0KEHHUAX. Kog aomkeH
MOJENHUPOBaTh peanbHblit MU, 4TOObI 06eCNEYNTb MONE3HYIO GYHKLUMOHANbHOCTD
B y10OHOH 105 noHUMaHus popMe.



Co3pnaBarb nepeuricinenus: B C# no3posisieT KIOUeBOe CIOBO enum. JTa riasa Ha-
uuHaercs ¢ 00CyKAeHHUs OCHOBHBIX MPUMEHEHUI NEpEYMCIIEHHA, a 3aTeM pedb UAET
0 HEKOTOPbIX HHTEPECHBIX N0MOJAHeHUsAX. Hanpumep, nns onpeneneHus HauanbHOro
3HAUEHMs KaXI0ro 3EMEHTA MEPEYHUCICHHUS MOXKHO UCTMOb30BaATb UHUYUATUIAMOPBI.

@daazu NpeaoCTaBASIOT KOMNAKTHBIA cnocod oTcnexuBaHus HebONbLIKMX Mapa-
METPOB KOHPUrypaLHu — OObIYHO OHH BKJIFOUEHbI HIIK BbIKJIOUYEHbI, HO HX MOXHO
caenatb U 6osiee CNOXHbIMU. Daary 4acTo UCMOJL3YIOTCS B CTApbIX MPUIOXEHH-
X, MOTOMY YTO AENAlOT MCMOJIb30BaHUE NMaMATH 3HaUYUTENbHO Oonee 3pdekTHB-
HbIM. [1punoxenus C# ucnonb3ytoT dnarv ais rpynnupoBaHUsi CXOKHUX HACTPOEK
M yNpoOLLEHHUs UX Mourcka v paboTbl ¢ HUMH. MOXHO MCNOABL30BaTh OHY NEPEMEH-
Hyto-nar a1 TOYHOro onpeneaeHus, kKak 10KHbI paboTaTh HEKOTOPble OOBEKTHI.

[MepeunicneHus Takxke UCMONB3YIOTCS B KOHCTPYKUHMAX switch. C HUMHU Bbl MO-
3HaKOMUJIUCH B MMaBe 5, “YnpasieHue MOTOKOM BbIMOJHEHUs”, a B 3TOM aBe Mbl
noWIeM HEMHOrO Jafblle: Bbl Y3HAETe, KaK UCMOJIb30BaHHE MEPEUUCIEHUI MOXKET
cenaTh BallM KOHCTPYKUMH switch elle npoue At YTeHUs U MOHUMaHHs.

MepeuncneHns B peanbHOM mupe

MHorue nporpaMMHble KOHCTPYKLIMH CBS3aHbI C peajibHbiM MUPOM, U 3TO BMOJI-
He OTHOCHTCS U K nepeducieHusm. [lepeuncnenne — 3to nr06ast NOCTOSAHHASA KO-
Jekuus npeameToB. Kak ynoMuHanochk paHee, LBETa ABASAIOTCSA OAHUM K3 Hauboee
pacrnpoCTpaHEHHbBIX MEPEYHUCIEHH, U Bbl HACTO MCIOJIB3YETE UX B PEAJIBHOM MHUPE.
Onnako, eciiv Obl Bbl MCKaJIH NepeurcaeHus uBeTos B MHTepHeTe, To 0OHapyxuau
6bl Maccy ccbllok. BMecTo nepeunciaeHus LBETOB ULLMTE “LBETOBOM KpYr™; 0OBIYHO
MMEHHO TaK JII01 B peajibHOM MHUpE MEePEeUUCISIIOT LBETa U CO31al0T HabopbI LiBe-
TOBBIX THNOB (OMKCAaHWE LIBETOBOIO Kpyra W KajbKyJlsiTopa LIBETOB CM. MO aapecy
https://www.sessions.edu/color-calculator/).

Konnekunu npuHumaroT pasHbie GOpMbl, U Bbl MOXETE JaXe HE OCO3HaBaTh,
4TO co3aanu OaHYy M3 HUX. Hanpumep, Ha caliTe http://www.softschools.com/
science/biology/classification of living_things/ paccka3biBaeTcs O Kjiac-
cudHKaLrK XHUBbIX OpraHu3MoB. [lockoabky 3TH knaccudukaumu cneayroT onpe-
JeNeHHOMY LWabNaoHy U, KaK MpaBHUJIO, HE CUJILHO MEHSIOTCS, Bbl MOXKETE BbIPa3HUTh
MX B MPHUIOXKEHHH Kak nepedyucaeHue. Hanpumep, Bpaa nu koraa-nubo U3MEHHUTCS
CIMHUCOK MATH uapcTs'. Jlaxxe CrIMCOK THUMOB B KaX10M LAapCTBe BPsA JIM U3MEHHUTCH,
TaK 4YTO MX TAIOKE MOXHO BbIPa3UTb KaK NepeyrcaeHHUs.

[TpakTHueckoe NOBCENHEBHOE UCMOJIb30BaHHE NEPEHHCICHUN BKIOYAET CITUCKH
npeaMeToB UM MHDOPMaLMIO, KOTOpas HyxkHa BceM. Hanpumep, Bbl He cMoxeTe

"B 1977 roay k LapcTBaM >HMBOTHbIX, pacTeHUul, rpuboB, HakTepuii U BUpycoB nobasie-
Hbl LAPCTBA MPOTHCTOB U apxees, a B 1998 rogy — uapcTBo XpoMUCTOB. — [/pumey. nep.
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OTMPaBUTb YTO-IMOO MO MOYTE, HE 3Hasl, B KaKylO CTpaHy J10/HKHO ObITb JOCTABEHO
Balle oTnpasieHue. [lepeuncieHre rocyaapcTe SKOHOMUT BpeMsi U obecrieumBaeT
MpoBepKy KOppekTHOCTH aapeca. [lepeuncieHus UCmonb3yoTes A NpaBUIbHO-
ro npeacTaBjieHUs peajbHblXx 00bekToB. Jltonu nenaroT ownbKK, a nepevurcieHus
YMEHBILAKOT UX KOJnuecTBO. Kpome Toro, mockosbkKy OHH S3KOHOMST BpeMsi, JIHOAH
JEeHCTBUTENbHO YacTo K HUM npuberator.

[Mepeurcnenus paboTatoT TOLKO MpH onpeneieHHbIX ycaoBusx. Ha ca-
MOM JieJie 3a4acTy0 BO3HUKAIOT CUTYaLlUH, B KOTOPbIX BaM, OMpeesieHHO,
He cllelyeT UCMoJIb30BaTh NnepeyurcieHue. B caenyowem cnucke npuse-
JeHbl HEKOTOpbIE MPaKTHYECKKUE MpaBKIIa, KOTOPbIE ClEAYET UCMOJb30-
BaTb MPU MPUHATHH PELLEHHS O CO3AaHHH MEPEUHCIIEHHUS.

3ANOMHMU!

» CrabunbHocTb Konnekumumn. Konnekuma fonxHa NnpeacTasnAaTb CTa-
61NbHBIN, HEN3MEHHBIN CNCOK YneHoB. CNUCOK FroCcyaapCTB MEHAETCA
He TaK Y Y4acTo faxe B Hawe HecTtabunbHoe BpemA. CNUCOK aecATH
nyJwmnx neceH s yapre Billboard HecTabuneH 1 MOXeT MEHATLCA MOYTH
Ka)kAblh AEHb.

» CrabunbHOCTb YUNEHOB. Kax bl UneH Konnekunm Takke AoMKeH oOcTa-
BaTbCA CTabUNbHLIM U NPeaCTaBAATb Y3HABAEMYIO, COTNIACOBAHHYIO LIEH-
HocTb. CNMCOK KOAOB FOPOAOB, XOTA U OBOJIbHO BEMUK, HENPOTUBOPE-
UMB U PaCcMo3HaBaeMm, MO3TOMY NMPK HEOH6XOAMMOCTM Bbl MOXKETE CO3AaTb
cooTseTcTBylolee nepeuncneHne. CNMCOK MMeH Nioaein ABNAeTcA Nno-
XOW npeen, NOTOMY 4TO NIOAN NOCTOAHHO MEHAIOT HaNWUCaHWE U NPOU3-
HOLLEHWE UMEH U C NETKOCTbIo A06aBNAIOT HOBbIE UMEHA.

» CornacoBaHHOe 3HaueHue. [lepeuncneHna obecneunsaloT cBA3b
MeXAY YNCNOBbLIMU 3HAYEHNAMU, KOTOPbIE MOXKET NOHATL MPOrPaMMa,
1 CI0BaMU, KOTOPbIE MOXKET MOHATb YenosekK. Ecin uncnosoe 3HaueHue,
CBA3AHHOE C KOHKPETHbIM CNOBOM, U3MEHUTCA, NepeyncneHve nepe-
cTaHeT paboTaTb, NOCKONbKY Bbl HE CMOXETE NONAraTbCA Ha HAAEXHYIO
CBA3b MEXAY YNC/IOBbIM 3HAYEHNEM U CTIOBOM, UCMOSIb3YEMBIM ANA €50
npeacrasneHus.

Pa6oTa ¢ nepeuncneHnamm

OcHoBHas naes, Jexawuiasa B OCHOBE nepequcnenuﬁ, OTHOCHTEJIbHO MpPOCTa. Bce,
YTO BaM JI€ACTBUTEJbHO HY>KHO CA€JlIaTb, — 3TO CO31aThb CITMCOK HMEH U NMPUCBOUTDb
HMs ﬂOﬂy‘IMBLLICﬁCﬂ KoJuleKuuH. OaHaKo Bbl MOXKETE BOCIOJIb30BaTbCS JOMOJIHEHH-
SIMH K NMEPEYHUCIICHHUIO, KOTOPLIC MOBBLICAT rUOKOCTb U MO3BOJIAT UCMOJIb30BaTh nepe-
HUCJIEHHS B LLUUPOKOM AHaMNa3oHE CLUEHApHUEB. B CJIeAyHOUIHUX pa3aejax OonucbiBacT-
Ci, KaK co3aaBaTb pa3JiIniHbIC BHAbI nepeqncneﬂuﬁ.
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Ucnonb3oBaHue KNOYEBOro coBa enum

KntoueBoe c10BO enum McMosb3yeTcs MpH CO3AaHUU nepeurciaenus. Hanpumep,
MpUBEAEHHbIN Nasiee KOA CO3AaeT NepeurcieHe ¢ MMeHeM Colors.

enum Colors {Red, Orange, Yellow, Green, Blue, Purple};

C# npennaraet Hecko/bko croco6oOB aocTymna k nepeduncieHuto. Eciu
BaM HYHO TOJIbKO OJHO OTAE/NbHOE 3HA4Y€HUE, Bbl MOXKETE UCMOJIb30BaTD
uMs uBeTa. BbiBoA, KOTOpPBIH Bbl MOJy4UTE, 3aBUCHT OT TOrO, Kak Bbl 00-
pallaeTech K 3Ha4€HHIO, KaK MOKa3aHo 3A€eCh:

3AMOMHMUI

// BbIBOI MMEHM LBeTa.
Console.WriteLine (Colors.Blue);

// BbBOO 3HAUEHMs LBETa.
Console.WriteLine( (int)Colors.Blue);

B bINOAHMB 3TOT KO, Bbl YBUAUTE B KAYECTBE BBIXOAHbIX AAHHbIX 1151 NEPBOM
CTPOKH Blue U 0151 BTOpPOit cTpokd — 4. [lpu coznaHuu nepeyrcieHns 3HaueHUs
nepeurcaureneit HaurHatoTes ¢ 0 M nocaeaoBatebHO yBeaUUuMBatoTCs. [TockobKy
Blue SIBIAETCS MATbIM 3JIEMEHTOM, €r0 3HaYEHHUE paBHO 4.

B kakoii-To MOMEHT BaM MOXET MOHaA00UTHLCS MOJNYUYHUTb JOCTYI KO BCEMY CIH-
CKy MepeyuciseMblX 3Ha4eHWi. [l peleHns 3Toi 3aaa4d MOXHO MCIOJIb30BaTh
UMK foreach, HanpUmep:

// BeIBOI BCEX 3JIEMEHTOB [O VMEHaM

foreach (String Item in Enum.GetNames (typeof (Colors)))
Console.WriteLine (Item);

// BHIBOI Kak MMEH, TaK M 3HAYEHUM 3JIeMEeHTOB.
foreach (Colors Item in Enum.GetValues (typeof (Colors)))
Console.WriteLine("{0} = {1}", Item, (int)Item);

Oﬂ,HaKO BaM MOXET ﬂOTpCGOBaTbCﬂ TOJIbKO AUAla30H 3HayeHui. B aTtom cllyyae
MO>KHO HUCIIOJ1b30BaTb LUK for, HarpHuMmep:
// BuBOO IManasoHa MMEH.

for (Colors Item = Colors.Orange; Item <= Colors.Blue; Item++)
Console.WriteLine ("{0} = {1}", Item, (int)Item);

B sTom Cjlyda€ Bbl YBUAWUTE TOJILKO 3alpo LUEHHbIHA Auana3oH NnpeaoCTaBJIs€EMbIX
NnepeyrcCJICHUEM Colors 3Ha4yeHHW. ITOT KOA AaeT CﬂCﬂleLuHﬁ BbIBOA:

Orange = 1
Yellow = 2
Green = 3
Blue = 4
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Co3paHne nepeuncieHnin C MHNLManU3aTopamm

Mcnonb3oBaH1e 3HaY€HHH MO yMOMYaHHIO, MPEAOCTABISEMbIX KJIFOYEBBIM CJIO-
BOM enum, B OOJIbLLIMHCTBE CilyyaeB BIOJHE yCTPaMBaeT MpPOrpaMMHUCTa, MOTOMY
YTO €ro BOJIHYET HEe KOHKPETHOE 3HaueHHe, a ero yaobouuraemas popma. OaHako
MHOrAa AeicTBUTENbHO TpeOyeTCcs Ha3HAUUTh KOHKPETHbIE 3HAYEHHUS KaXKA0MY M3
3NIEMEHTOB NMepeyncieHus. B 3ToM cnyyae Bam Hy>keH MHUUMaAAHU3aTOp. HHuyuaiu-
3amop NpoCTO YKa3blBaET KOHKPETHOE 3HAYEHHE, HA3HAYE€HHOE KaXK1IOMY JJIEMEHTY
JMEMEeHTa:

enum Colors?2
{

Red = 5

Orange = 10,

Yellow = Orange + 5,
Green = 5 * ¢,

Blue = 0x19,

Purple = Orange | Green

YUTo6bl MPUCBOMTB 3HAYEHHE, MPOCTO A00aBBLTE 3HAK PABEHCTBA, a 3aTEM — YMC-
NOBOE 3Ha4Y€HHE. Bbl 101%KHbBI MPEAOCTABUTL HMEHHO YHCIOBOE 3HAYEHHE, HAMpPH-
MEp Bbl HE MOXKETE MPUCBOMUTb 3HAYEHHUE "Hello" OJIHOMY M3 DJIEMEHTOB.

Bbl MoxeTe noaymars, 4TO NOC/EAHUE YETbIPE HHULIMANHU3ATOPA BbIMIS-
JAT cTpaHHo. Ho neno B TOM, YTO MHULIMANM3aTOP MOXET ObIThb Bblpaske-
HHMEM, BbIYMCJIEHHE KOTOPOro AaeT yucno. B nepBom cinyuae Bbl no6as-
AseTe 5 K 3Ha4eHHIO Orange, YTOObI MHULMAIM3UPOBATh Yellow. Green
npeacTaBseT cOO0H pe3ybTaT YMHOXEHHs. Blue MCMOJIb3YET LUECTHAA-
uarepuyHblit popMaT 3anMcy BMECTO AecaTHUUHOro. HakoHel Purple sB-
JsieTcs pe3ybTaToM npumeHeHus noruueckoro MJIN k Orange M Green.
K nepeurcneHUsIM, MHCMOMb3YIOLWMM HHHULIMANHU3ATOPbl, MOXKHO MpUMe-
HATb BCE T€ XK€ METO/bI, YTO H paHee:

3AMOMHME

foreach (Colors? Item in Enum.GetValues (typeof (Colors?)))
Console.WriteLine("{0} = {1}", Item, (int)Item);

Bort pE3yabTaT BbIMOJHEHHUSA 3TUX CTPOK:

Red = 5
Orange = 10
Yellow = 15
Green = 20
Blue = 25
Purple = 30
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Yka3zaHue Tuna AaHHbIX nepeyuciieHna

Tun naHHbIX NEpevyrucieHus Mo ymMoa4aHuio — int. OAHaKO Bbl MOXETE HeE 3a-
XOTeTb UCMOJIb30BaTh int; BaM MOXET MOHa100OMTbCS Kakoe-TO APYroe 3HaYeHHe,
Takoe Kak long MAK short. Ha camom aene Bbl MOXETe MCMOJb30BaTh AJ1s CO31aHHs
repeyucieHns THMbl byte, sbyte, short, ushort, int, uint, long ¥ ulong. Tun,
KOTOpbIH Bbl BbIOMpaeTe, 3aBUCHUT OT TOTO, KaK Bbl MJaHUPYETE UCMOJIb30BATb MEpe-
YUCJIEHUE U CKOJIbKO 3HaYE€HHUH Bbl MJAHUPYETE B HEM XPaHHUTD.

UYTtoObl ONpenenuTb TMM AaHHBIX enum, Bbl JOKHbI 100aBUTb 1BOETOUHE U UMS
THMA MOCJIE UMEHH MEPEHHUCIIEHHA:

enum Colors3: byte {Red, Orange, Yellow, Green, Blue, Purple};

ﬂepequcnenne Colors3 NpeanoyloKUTENbHO HMEET THIT byte. Bbl He y3HacTe
9TON0 HaBEpPHsKa, NMoKa HE BbITTOJHUTE MPOBEPKY 3TOI0 (baKTa. CJ'ICﬂ}/IOUlMFI KO Mno-
Ka3bIBa€T, KaK BbIMOJHUTb COOTBETCTBYOLLEE TECTUPOBAHUE!

foreach (Colors3 Item in Enum.GetValues (typeof (Colors3)))
Console.WriteLine("{0} npencraenser cobom {1} = {2}",
Item, Item.GetTypeCode(), (int)Item);

OOpaTuTe BHUMaHHE, YTO A5 MOJYHEHHUS TUMa, Jexallero B OCHOBE re-
pevucieHusl, Bbl JODKHbBI UCMOAb30BaTh METOA Item.GetTypeCode (), a
He Item.GetType (). Eciu Bbl ucnonb3yeTe Item.GetType (), To C# co-
oOLIUT, 4TO Item UMeET THUMN Colors3. BoT BbIBOA AaHHOrO npuMepa:

3ANOMHM!

Red npencraBiser coboit Byte = 0
Orange npelicraBjdeT cobon Byte = 1
Yellow npelcraBysfeT coboit Byte = 2
Green npepncrasJsseT cobow Byte = 3
Blue npedcrasJsseT cobon Byte = 4

Purple npencraendeT coboit Byte 5

Co3paHne ¢pnaros-nepeuncneHni

®dnary npeaocTaBsiOT MHTEPECHBIH cnocod paboThl ¢ JaHHBIMU. Bbl Moxce-
T€ UCMOJb30BaTh UX pa3NUYHbIMK COCOOAMH A1 BbIMOJHEHHUS TaKMX 3aa4, KakK
onpeaesieH1e NapaMeTpoB, He ABJISIIOLLMXCS B3aMMOMCKIOHaoWwuMK. Hanpumep,
Bbl MOXETE KyNnUTb aBTOMOOMb ¢ koHAKMUMOHepoM, GPS, Bluetooth u psaom apy-
rux ¢yHkuui. Kaxxnas w3 atux GyHKkuMi sBAsieTCsl JOMNOJAHEHHEM, HO BCE OHH MO-
MajfatoT B OIHY KATErOPHIO JOMOJHUTENIbHBIX aKCECCYapoB.

PaboTas ¢ d¢naramu, Bbl AOMKHBI paccMaTpUBaTb MX C TOUKH 3pEeHHUS
6uros. Hanpumep, 601bLIMHCTBO 1O CUMTALOT, YTO byte MOXET CO-
JepxaTb 3HaYeHHs 10 255, HO MOXHO CKa3aTb MHauYe — 4TO byte UMeeT

3ANOMHM!
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AnvHy BoceMb 6uToB. [1pu pabote ¢ ¢paaramu HeoOXo0AUM UMEHHO Mo-
CleIHUH MOAXOA — YTO byte MOXET COAEpHKaTb BOCEMb OTAEJbHbIX
OuToBbIX 3HaueHUH. TakuM 0Opa3om, 3HaueHHE | MOXKET yKka3blBaTb Ha
TO, YTO YE€JIOBEK XOYET KOHAULMOHEP. 3HAYEHHE 2 MOXKET yKa3blBaTh Ha
xenanue nonyuutb GPS. TouHo Tak ke 3HaueHHe 4 MOXeET yka3biBaThb
Ha HeobxoauMocTb Bluetooth — npu cnonb30BaHWK OUTOBBIX MO3ULIUH,
Moka3aHHbIX Jasee:

0000 0001 KoHmnumoHep

0000 0010 GPS
0000 0100 Bluetooth

3ape3epBUpOBaB OMTOBBIE MO3HLIMM U CBS3aB UX C OMPEAEJEHHBIM BbIOOPOM, Bbl
MOXETE Ha4yaThb OUTOBbIE MAHHMMYJISILIUK, UCTIONb3Ys ONMEPaATOpbI U (&), MK (|) U Hc-
Ktoyatowee uau (*). Hanpumep, 3Hauenue 3, papHoe 00000011, CKaXeT NpoAaBLly,
YTO MOKyNaTeNto HyXHbl KOHAULHOHEP U GPS.

Haubonee pacnpoctpaHeHHbli cnocod paboTbl CO 3HaUEHHUAMH OUTOB —
MCMOJIb30BAHHE LLIECTHAALATEPHUYHBIX 3HAYEHHU, KOTOPbIE MOTYT HEMo-
CpPENCTBEHHO MpeACTaBaATh |6 pa3iMuHbIX 3HAYEHHIA, COOTBETCTBYIOLLIMX
yeTbipeM OUTOBBIM Mo3uumMsam. Tak, Ox11 B GuToBOi 3anucH npeacras-
aset coboit 0001 0001. LllecTHaguaTepHyYHbIE 3HAUYEHUS HAXOAATCS B AH-
anazoHe ot O go F,rne 2= 10,B=11,c=12,0=13,E=14uF=158
AecaTUYHOI 3anucu. Bot npumep nepeuucasemoro dnara:

3AMOMHNI

[Flags]
enum Colors4

{
Red = 0x01,
Orange = 0x02,
Yellow = 0x04,
Green = 0x08,
Blue = 0x10,
Purple = 0x20

}

O6parute BHHMMaHHe Ha aTpUOYT [Flags], HAXOAALLMICA HEMOCPEACTBEHHO Me-
pea KJIOYEBBIM CIOBOM enum. ATpUOYT roBoput komnuastopy C# o Tom, kak pe-
arMpoBaTth Ha CTPYKTypy ocobbiM 0Opa3zom. B naHHOM ciyvae Bbl FOBOPHUTE KOM-
nuastopy C#, 4To 3T0 HE 0OBIYHOE NEPEUUCIEHHUE; ITO NEPEUUCTIEHHUE ONpEeaEseT
3HaueHus ¢naros.

Bbl Takke AOMKHBI ObIAM 3aMETHTb, YTO OTAEJbHBIE EMEHTbI UCMOJB3YIOT
LIeCTHAALATEPHUYHbIE HHULIMANU3ATOPbl (MOAPOOHOCTH cM. B pasaene “Co3naHue
MepeYrcIEHuin ¢ MHUUManM3aTopamMu” Bbilie B 3ToM rnase). C# He Tpedyert, uTto-

Obl Bbl UCMOJIL30BANH leCTHaauaTepu4Hbi€ HHULHAMU3ATOpPbI, HO 3TO 3HAYUTEJILHO
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obJieryaeT YTeHHWe Ballero KoAaa. anBCﬂ,CHHbIﬁ JAaJie€ KOA NMokKasbIiBacT, KaK MOXET
paborarb dnar-nepeyucieHue:

// Co3maeM MepeMeHHyl C TpeMs BapuaHTaMu LBeTa.

Colors4 myColors = Colors4.Red | Colors4.Green | Colors4.Purple;

// BbIBOIMM pe3yJbTarT.

Console.WriteLine (myColors);
Console.WriteLine ("0x{0:X2}", (int)myColors);

DTOT KOA HAYMHAETCA C CO3AaHMs MEPEMEHHON myColors, KOTOpast COAEPKHT
TpH BblOOpa — Colors4.Red, Colorsd.Green U Colors4.Purple. YToObl co3aaTh
aJUIMTUBHBIH CMIUCOK BbIOOpA, 3HAYEHUs1 KOMOMHUPYIOTCS € UCMOJIb30BaHHEM Onepa-
Topa |. O6bI4HO myColors OyaeT coaepxars 3HadeHHe 41. OnHako cieaytolme aBe
CTPOKH KOJa MOoKa3blBatoT BiMsHUE aTpubyTa [Flags]:

Red, Green, Purple
0x29

BeiBoa nokasbiBaeT OTAEAbHBIE MapamMeTpbl MpHU BbiBOAE myColors. [Tockonbky
myColors MpeACTaBiseT 3Ha4eHUs ¢aros, B MpUMEPE TakXkKe BbIBOAUTCS 3Haye-
HHe myColors, paBHOE 41, B BUAE LLIECTHAAUATEPUUHOrO 3HauYeHHus 0x29. Jlobas-
JeHne GopMaTHOM CTPOKHU X2 K apryMeHTy (opmara NnpUBOAMT K BbIBOAY 3Haue-
HU$ B LUECTHAALATEPUUYHOM, & HE NECATHUYHOM BHUIE, MPHUUYEM C IBYMS 3HaYaLIUMH
undpamu. AprymeHT popmara U popmaTHas CTpoka pazaeistoTcs 1BOETOUMEM
(:). bonbwe o Tunax ¢opmaroB (Bkatouas GopMaTHbIE CTPOKH) Bbl MOXKETE Y3-
HaTb Mo aapecy https://docs.microsoft.com/dotnet/standard/base-types/
formatting-types.

MpumeHeHne nepeuncneHunn
B KOHCTPYKLMKN switch

[1pn paboTe ¢ KOHCTPYKLMEH switch MpUYMHA MPUHATHUS TOMO WM MHOTO pellie-
HHMsI MOXKET OCTaBaTbCsl HESICHOM, €CJIM UCMOJIb30BaTh YMCI0BOE 3Ha4YeHue. Hanpu-
Mep, CEeLYIOLLHIA KO Ha CaMOM JIEJI€ MaJIO YTO FOBOPUT BaM O MPOLECCE MPUHATHUSA
pELLIEHHIA:

// Co3manve HesCHOM KOHCTpykUuMM switch.
int mySelection = 2;
switch (mySelection)
{
case 0:
Console.WriteLine ("BeiBpaH KpacHeit.");
break;
case 1:
Console.WriteLine ("BeiOpaH OpaHxeBwH1. ") ;
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break;

case 2:
Console.WriteLine ("BeiGpaH XxenTsit.");
break;

case 3:
Console.WriteLine ("BuiOpaH 3enenwit. ") ;
break;

case 4:
Console.WriteLine ("BbiOpaH cuuumit.");
break;

case 5:
Console.WriteLine ("BuiGpaH ¢uoseToBwst.") ;
break;

DTOT KO 1 3acTaB/seT 3a1yMaThbCsl, No4YeMy mySelection NPUCBOEHO 3HAYEHHUE 2
M O YEM rOBOPST 3TH MHCTPY KU MK BbiBoAa. Koa paboraeT, HO noyeMy M Kak — Ka-
*eTcs TakHoMi. UToObl cnenath ko 6osee yno6ouMTaeMbiM, MOXKHO MCMOJIb30BaTh
switch ¢ NnepeYuciEHUEM:

// Coszmanve ©GoJjiee MOHATHOM KOHCTPYyKUMM switch.
Colors myColorSelection = Colors.Yellow;
switch (myColorSelection)
{
case Colors.Red:
Console.WriteLine ("BriBpaH kpacHem.");
break;
case Colors.Orange:
Console.WriteLine ("BriBpaH OpaHxXeBbit.") ;
break;
case Colors.Yellow:
Console.WriteLine ("BriGpaH xenTeit.");
break;
case Colors.Green:
Console.Writeline ("BeiOpaH 3eJiensit.");
break;
case Colors.Blue:
Console.WriteLine ("BriBpan cuumm.");
break;
case Colors. Purple:
Console.WriteLine ("BuiGpaH ¢uoneToBbst.");
break;

BbiBoa B 060MX cayyasix O AMHAKOBbIN: "BeiSpaH xenTssi. ". OHAKO BO BTOPOM
ciyyae koA Kyaa 6onee ynobouuraem. [1pocto B3missHYB Ha KOA, Bbl Y3HaeTe, Y4TO
myColorSelection COAEpXMT NPUCBOEHHOE eMy 3HaueHue ugeta. Kpome Toro, uc-
N0JIb30BaHHUE UJjieHa Colors AJisl KaK10W MHCTPYKLIMM case AeNaeT BbIoOp O4YeBUA-
HbIM. Bbl nOHKWMaeTe, noyeMy Ko BbIOMpAeT TOT MM UHOM onpelaesieHHbIH NyThb
BbIMOJIHEHMUSL.
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B 3TOW YACTMU...

» Maea 11,"4710 Takoe 06BbEKTHO-OpNMEeHTUpOBaHHOe
nporpammupoBaHue”

» [nasa 12, "HemHoro o knaccax”

» nasa 13,”“MeTopbl”

» [nasa 14, “Norosopum 06 sTom”

» naea 15,”Knacc: kaxabiv cam 3a ce6a”

» naea 16, ”HacnepgoBaHune”

» Masa 17,”Nonumopodunsm”

» MnaBa 18, "UnTepdeincbl”

» [nasa 19, ”“lenernposanHne cob6biTun”

p

» Tnasa 20, “MNpoctpaHcTBa meH n 6ubnnoTekn

» Masa 21, "UmeHoBaHHbIE N HEOBA3aTenbHble
napameTpbi”

» Maea 22,"CTpyKTypbi”




[naBa 11

Y10 TaKoe 0O DbeKTHO-
OPVIeHTUPOBaHHOEe
nporpaMmmupoBaHune

B 3TOW MMABE...

» OCHOBbI 06 BEKTHO-OPUEHTUPOBAHHOIO NPOrPAMMMPOBaAHUA
» A6CTpaKkuua u knaccudukauma

» BaXHOCTb 06 BEKTHO-OPNEHTUPOBAHHOIO NPOrPaMMNPOBAHUA

ObeKTHasi OpHEHTUPOBAHHOCTb SABJISETCS HEOTHEMJIEMOM YaCTbIO COBPEMEH-

HOro NMpPOrpaMMHUpOBaHHs, MOCKOJIbKY MOMOraeT MOAEIMPOBaTh peabHblii

MHp C MOMOLLBIO KOAA, ABJSIOWErOCs COCOOOM PELLEHHS CIOXKHBIX 3a4a4
MporpaMMHpOBaHUsl KOAUPOBAHHUS JYULLMM, YEM MPUMEHEHHE METOA0B MpoLEayp-
HOro NporpamMMHpoBaHHsi. B 3To#i rnaBe naeTcst OTBET Ha ABa OCHOBHbIX BOMpOCa:
“KakoBbl KOHLEMLIMH, JIEXALUHUE B OCHOBE 0OBEKTHO-OPUEHTHPOBAHHOIO MPOrpam-
MHMPOBaHHs, U KaK OHM OTJIMYAIOTCSA OT MPOLIEAYPHbIX KOHUEMUHUHA, OMMCAHHBIX B
yacTd 1, “OcHoBbl nporpaMmupoBaHus Ha C#”, 3Toil KHUrKu?” Mbl HauHeM ¢ pac-
CMOTpeHHs abCTpaKLMH, KOTOPYIO 00BbEKTHO-0PUEHTUPOBAH HbI MOAXOA MpeaJiara-
€T AJIS BOCMPOM3BEAEHHS MOAEJHM pealbHOro MUpa B koae. Jlanee B riase paccmar-
pHBalOTCs BONPOC KAacCU(PUKALMK U MPUMEHEHUE OOBEKTHO-OPHEHTUPOBAHHOTO
noaxoaa As1s 6oJiee ObICTPOro U NPOCTOro (MO CPaBHEHHIO € MPOLEAY PHbIMH TEXHO-
JIOrUSIMHM) CO3aHUsI MPUIIOXKEHU .



O6beKTHO-OpUEeHTUPOBaHHaA
KoHuenuua N2 1: abcTtpakuymna

Bei canuTech B MalLMHy, HaMepeBasich Ky1a-To exaTh. Bbl 3anyckaere ABUraTesb,
BKJIFOYAETE Mepeaauy, a 3aTeM HaXKHUMaeTe akcesnepaTtop, YToObl Ha4YaTh JBUXKEHHUE.
TopMo3 no3BosSET BpEMEHHO OCTaHABIMBAThL aBTOMOOMIIb, YTOObI HE cOMBATDH ne-
LIEXO0B W HEe HapyLlaTh MpaB1ia NOPOXKHOrO ABMXKeHHs. [IpHObIB B NyHKT Ha3Ha-
YE€HMs, Bbl MylIMTE MOTOP. BO BCceM 3TOM clLeHapHH ecTh BELUW, KOTOPbIE Bbl He
aenaere:

» Bbl He OTKpbIBaeTe MOTOPHDIN OTCEK, YTOOLI BPYUHYIO perynnposath no-
TOK TONNMBA W BO3AyXa M KOHTPONMPOBaTb CKOPOCTL AABUraTens.

» Bbl He usmeHsete cnocob ynpasneHuAa asTomobmnem Takum obpasom,
yTO6bI HaXKaTHe Ha akcenepaTop OCTaHaBNMBaNo aBTOMOOUNb, @ HaXa-
TWe Ha TOPMO3 3aCTaBJIANO ero ABUraTbcA Bnepea.

» Bbl He co3paeTte coBepLIEHHO HOBYIO CUCTEMY CUFHANOB O BaLLMX Hame-
PEHUAX APYrMM BOAUTENAM.

DTO He MPOCTO NMPOCTPaHHbIE paccyxAeHHs. B noBce1HEBHOM )XM3HH HAC
MOCTOSIHHO MpecheaytoT ctpecchl. YToObI yMEHBLIMTB MX YUCIIO, Mbl Ha-
uyrHaeM obpallaTh BHUIMaHHE TOJIBKO Ha COObITHS ONpeaeNeHHOro ypoB-
Ha aeTanu3auud. B 06beKTHO-OpMEHTUPOBAHHOM MPOrpaMMHUpPOBaHHUH
YPOBEHb A€Talu3aLiM1, Ha KOTOPOM Bbl paboTaeTe, Ha3blBAaETCs ypPOGHEM
abcmpakyuu. 1 06bACHUTL 3TOT TEPMUH MOXHO Ha NpUMepe abcmpazu-
poeanus ot noaApoOHOCTEN BHYTPEHHEr0 YCTPOHCTBa aBTOMOOHIS.

3ANOMHU!

K cuacTbto, yueHble-KMOEpHETHKH — U ThiCsiuM (aHATOB MPOrpaMMHpPOBaHUS —
OTKPbIIM O0OBEKTHYO OPHEHTUPOBAHHOCTb U P APYrMX KOHLUEMLUMHA, CHHXAIOLLMX
YPOBEHb CJI0OXHOCTH, C KOTOPbIM J0JKEH paboTaTh nporpammucT. Mcnosnb3oBaHue
abcTpakumii nenaet nporpaMmMupoBaHue 6oiee MpoCTbIM U YMEHBLIAET KOJIMHYECTBO
BO3MOXHBIX OlIMO0K. MMEHHO B 3TOM HanpaB/ieHMH KaK MMHUMYM MOJICTOJIETHS
JBWXXETCS MpOrpecc B MporpaMmMUpoBaHiu — pabota co Bce Hosiee Cl0XKHBIMU KOH-
LIeMLUMSIMH CO BCE MEHBLIMM KOJIMYECTBOM OLLMOOK.

Bens mMawuuHy, Bbl paccMaTpuBaeTe ee kak uepHblit swuk. (ITo nopore Ha pbIHOK
MM B T€AaTp Bbl HE MOXETE MO3BOJIMTH cebe OeCNOKOUTHCS O BHYTPEHHOCTAX aBTO-
MOOMSA U OHOBPEMEHHO HU30eraTb CTOJIKHOBEHHUH C STUMH HAJO€JTUBbIMH Mellie-
xonamu.) [oka Bbl M0JIb3yeTECh aBTOMOOMIIEM TOJIBKO C MOMOLLBIO €ro HHTepderica
(pa3nM4HBIX 3JEMEHTOB YMpPaBiEHHs), YTO Obl Bbl HH J€J1AJIH, 3TO HE MPUBEAET K
TOMY, 4TO aBTOMOOWIIb BOWAET B MPOTHBOPEYHBOE COCTOSHHE H B3OPBETCA.
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MpoueaypHble noe3akn

[TpeanonoxuM, Bbl XOTUTE cO31aTh MPOLEAYPY MCMOIb30BAaHHUS aBTOMOOUIIS AJst
HeOobIIOH noe3akH. Bbl MoXkeTe BKIOUHUTB B MPOLIEAYPY ClEAYHOLIME 3NEMEHTHI:

1. 3aBectn mawwuy;
. BblexaTb Ha NONOCY ABUXEHUS;
exaTb B Hy>KHOe MecTo,

°

. u3beran Bcex NPenATCTBUN Ha NyTU U
cnepyA nNpasunam AOPOXXHOTO ABVXK eHUS;
. MO NPUBBLITUM NPV NAPKOBATD MALLVHY;

NOWVnhWN

. BbIKNKOYUTb ABUraTenb.

DTO onMcaHWe npocTtoe M nojHoe. Ho ¢ nomoubio nogobHoro aaropurma
“dyHKUMOHANBHBII” MPOrpaMMHUCT HE CMOXET HanucaTb MporpaMMy s MOE3AKH.
[MpouenypHbie MpOrpaMMHUCTbI XXMBYT B MUPE, JIMLLIEHHOM TaKMX OOBEKTOB, KaK aB-
TOMOOWIIK, NpaBuia AOPOXHOrO ABWKEHUS W newexoabl. OHU CKIOHHBI Hecrnoko-
UTbCs 0 OJIOK-CXeMax ¢ UX OecuHcaeHHbIMHU NpoLeaypHbIMU NyTaMu. B npoueayp-
HOM pelLeHHH 3a1a4H MOE3KH MPOrpaMMHUCTy HEOOXOAMMO onucaTh (pakTHueckue
B3aUMOJEHCTBHS MEXAY KOMIMOHEHTaMH, HaNpUMEpP KaK Ha)xaTHEe Ha akcesepaTop
yBEJIMYMBAET MOTOK Tonauea. M oueHb ObicTpo Bech MpoLecc noe3akH npespallia-
eTCsl B KOLUMAp Male€HbKUX B3aUMOAEHCTBHUH, KOTOpblE HE MMEIOT HUKAKOro OTHO-
LIEHUS K BOXKAEHHMIO.

B Mupe npoueaypHoro nporpaMMHUpOBaHHsl Bbl HE MOXKETE OTBJIEULCS OT AeTa-
neit n aymatb B TEpMHHAX ypoBHe abcTpakuMu. Y Bac HET 0ObeKTOB M abcTpakumii,
3a KOTOPbIMH CKPbITa BCS CIOKHOCTb.

O6beKTHO-OpMeHTUPOBaHHbIE NOe3AKH

B 06bekTHO-OpMEHTHPOBAHHOM MOAXOAE K MOE3JKE Bbl CHadana onpenaesere
TUMbl 0OBEKTOB B 3aa4e: aBTOMOOMIIb, aKkcesiepaTop, TOpMO3, yKa3aTe/lu MoBopo-
Ta, MELWexXoabl U T.1. 3aT€M Bbl MPUCTYNAETE K MOAEIMPOBAHUIO 3TUX OOBEKTOB B
nporpaMMHOM obecrneyeHHuH, He obpallasi BHUMaHHs Ha AETalu UX UCMOJb30BaHUS
B KOHE4Ho#i nporpamme. Hanpumep, Bbl MOXeETE CMOAEINPOBATh aKCENEpaTop Kak
00OBEKT, W30JUPOBAHHbBIH OT APYruX OOBEKTOB, a 3aTEM OOBEAMHUTB EM0 C TOPMO30M,
ykasaTeJsileM MOBOpPOTa U ApYrMMH KOMITOHEHTaM W, YTOObI 3aCTaBUTh UX B3aMMOAEH-
cTBoBaThb. (M Bbl MOXeETE peLINTD, YTO HEKOTOPbIE U3 ITUX OOBEKTOB HE 003aTeIbHO
NOJDKHBI ObITh 0OBEKTAMMU B BalLEi NporpamMme, Halpumep MeLeXoabl.)

BeinonHss Bce 310, BBl paboTaeTe (M AymaeTe) Ha ypoBHE 6a30BbIX 00OBEKTOB.
BaM HyxHO nymaTh 0 cO3AaHMM MONE3HOro aBTOMOOMJIS, @ He O MpoLecce Haxa-
THs Ha Neaajib akcesjepartopa (rmoka uTo). B koHLe KOHUOB, MPOEKTUPOBLIMKH
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aBTOMOOMJIEH He QyMaloT O KOHKPETHOM 3aaaye caenath JIeBblii MOBOPOT — OHH
peLuatoT npobaeMy NMpoeKTUPOBaHUS U MOCTPOHKH MOJIE3HOrO (a rMaBHOE, XOPOLLIO
npoaaBaeMoro) aBToMoOus.

YenewHo 3akoaupoBaB U MPOTECTUPOBAB HYXCHbIE BaM OOBEKTHI, Bbl MOXETE Mepe-
TH K cnenyroulemMy YPOBHIO abCTpakLMKM M Ha4aTh IyMaTh Ha YPOBHE MOE3JKH, a He
Ha ypOBHe Mpou3BoacTBa aBToMOOMAs. C 3TOr0 MOMEHTa Bbl MOXKETE HauaTh CO3/1a-
BaTb aBTOMOOMJIb CBOEH MEUTbI, YTOObI COBEPLUMTD MOE3/KY B Balle NI0OMMOE MECTO.

O6beKTHO-OpUeHTNPOBaHHaA
KoHuenuyua N2 2: Knaccnpunkauyma

Kputuueckum ansi koHUENUWMK abCTpaKLKK SBASETCS MOHATHE KlaccHuUKaLMH.
O6cyxnass aBTOMOOUb, JIErKO YBHAETb, YTO 3TO MPOCTO KOJIECHOE TPAHCMOPTHOE
cpeacteo. OnHako OHO UMeeT onpeae/eHHble XxapakTepucTHkd. Hanpumep, aBTo-
MOOHJIb C YeTbIpbMS KoniecaMu Oynet paboTtathb, B OTJIHUHE OT aBTOMOOHJIS TOJILKO €
aByms konecaMu. C apyroii CTOpoHbl, MOTOLIMKI TOXE SIBASIETCS pa3HOBHIHOCTBIO
KOJIECHOIO TPAHCMOPTHOIO CPEACTBA, HO OH OTJIMYHO paboTaET, UCMOJIb3YS TOJBKO
ABa koneca. Knaccuguxayus noMoraet onpeaenutb TUMbl 00bEKTOB 1)1 MOZIEIMPO-
BaHHUS B NPOrpaMMHOM OOecneyeHHH.

B 06beKTHO-OpHEHTHPOBAHHOM MPOrpaMMHPOBaHHK aBTOMOOML sBNS-
eTcs ox3emniapom knacca car. Knace car siBnsiercs nookraccom knacca
~ wheeledVehicle (KONECHOE TPAaHCMOPTHOE CPEACTBO), KOTOPbIi ABASET-
SATOMHA c51 MOJKNACCOM Kiacca vehicle (TpaHCMOPTHOE CPEACTBO). AHANOMMYHO
MOTOLMKJ SIBASIETCS DK3EMIISAPOM KJjacca motorcycle, KOTOPbIA Takxke
ABNIIETCS MOAKJIACCOM wheeledVehicle, KOTOPbIH iBASETCS MoAKaac-
coM vehicle. OnHako noaka Gyaer 3Kk3eMmispoM knacca boat, KOTOpbIH
siBAsiETCS nojknaccoM floatingVehicle (niaBarollee TPaHCMOPTHOE
CpeACTBO), KOTOpbIH ABAsETCA MoaknaccoMm vehicle. Takum obpasom,
aBTOMOOMM, MOTOLIMKIIbI U JIOAKH — BCE OHH SIBASIFOTCS TPAHCMOPTHbI-
MU CpeICTBaMH, HO 3TO 0COOble Pa3HOBUAHOCTH TPAHCMOPTHBIX CPEACTB.

Jltoau CKIOHHBI 3aHUMaThCs kinaccubukauueil. Bce BOKpyr yBeELIAHO ApJbIKaMH.
Mbl nenaeM Bce 11 TOro, YToObl YMEHbLIWTL KOJMYECTBO BELIEH, KOTOPbIE HAN0
3aMoOMHUThL. BCnoMHuUTe, HanpuMep, Kak Bbl BriepBble yBuaeau “Ilexo” nnu “Peno”.
B03M0XHO, B pekiaMe U rOBOPHJIOCH, YTO 3TO CYNepaBTOMOOWIb, HO MbI-TO C BAMH
3HaeM, YTO 3TO He Tak. DTO BeAb NpocTo MalurHa. OHa MMEET BCE CBOHCTBA, KOTO-
pbiMH OoOnagaetT aBTOMOOMIIb. Y HEE €CThb pYJib, KOJIECA, CHAEHbS, MOTOpP, TOPMO3a
U T.1. U MOXKHO MocnopuTh, 4TO MHOTME BOAMAM Obl TaKylo LITYKy 0€3 BCAKHUX WH-
CTPYKUHH.
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Ho He Oynem TpaTUTb MECTO B KHMI€ Ha OMMCaHWE TOrO, YEM 3TOT aBTOMOOMIIb
noxox Ha apyrue. Caeayer 3HaTh JIMLIb TO, YTO 3TO “‘MallMHA, KOTOpas...”, U TO,
4YeM OHa OTJIMYaEeTCs OT APYrMX MallWH (HarnpUMep, LEHOH).

3aueMm HYXHa Knaccupukayua

3auem BOOOLLE HY>KHbI BCS 3Ta K1aCCUPHUKALIUA U 3TO OO bEKTHO-OPUEHTUPOBAH-
Hoe nporpammupoBaHue? Beab oHO BieueT 3a coboii Maccy TpyaHocteid. Tem Gonee
YTO YK€ €CTb FOTOBbI MeXaHW3M (yHKUMIA. 3a4eM e YTO-TO MEHATH?

[TpoekrrpoBaHue n cbopka aBTOMOOMIS CrELMANbHO 11 MECTHBIX NMOE3A0K (a He
AN JIUTENBHBIX MOE3A0K) MOXKET MOKa3aThCsl NPOLLE, YEM CO3AaHHE OTAENBbHOrO,
Oosiee yHMBEpCabHOMO 00BEKTA KOJIECHOIO TpaHCMnopTHoro cpeactsa. [1peanono-
MM, YTO Bbl XOTUTE MOCTPOUTH aBTOMOOMIb, Y KOTOPOrO €CTb TOJBKO OAMH 31EMEHT
yNnpaBJeHUs ABUXKEHHEM, @ HE OTAEJIbHBIE DJIEMEHTBI YNPaBJIEHHUS aKCENepaToOpoM
M TOPMO30M, KOTOpPbIE€ B 3HAYUTENbHOW CTEMEHW HEOOXOAWMBI NPH ABWKEHUW Ha
Oosblune paccTOssHUA. Bbl MOXETE naxke HE MOHTHPOBATb 3TH 3JIEMEHTHI YrpasJie-
HHS Ha NoJ; OHW MOTYT MMETb BUJ pblyara psiioM ¢ pykoi BoauTens (aHanaoruu-
HO TEM, KOTOpbI€ UCMOJIb3YIOTCSA CaA0BbIMM TPAKTOpaMH M Kocuikamu). K coxane-
HMIO, TAKOE TPAHCMOPTHOE CPEACTBO, XOTs M bosee npocToe, OyaeT OAHOBPEMEHHO
1 MeHee (pyHKUHOHaNbHBIM. [IpoueaypHblil MOAXOA UMEET caeayoLMe NpodIEMBI.

» CaMwKkom cnoxeH. HexenatenbHo, YTo6bl 4ETaNM NPY NOCTPOEHNN aB-
TOMO6MNA NepemelMBannCL C AETaNAMMW NyTeWwecTsuA Ha Hem. Ho no-
CKOMbKY NPV AaHHOM NOAXOAE HEeNb3A CO34aBaTb O6BEKTHI M YNPOLWATb
HanMcaHWe NPOorpammbl, PaboTasA C KaXKAbIM U3 HUX B OTAENBHOCTK, MPU-
XOAWTCA AEPKaTb B rO/IOBE BCE CIOXKHOCTW 334a4n O4HOBPEMEHHO.

» He rubok. Korga-Hnbyab Bam, BO3MOXKHO, NPUAETCA 3aMEHUTb aB-
TOMO6UAb APYrMM TMNOM KONECHOrO TPaHCMNOPTHOrO CPeACTBa Mnu,
BO3MOXHO, NETaloWmMM TPAHCNOPTHBIM CPEACTBOM. ITO BAOMKHO NETrKO
NONYYNTbCA, €CNM ABa TPAHCMNOPTHBIX CPEACTBA MMEIOT OANH N TOT Xe
nHTepdenc (Mnn ecnn netawwee TPAHCNOPTHOE CPEACTBO ABNAGTCA
WUCTUHHBIM HAOMHOXECMBOM, NMEIOLLNM AONONHUTENbHbIE 3NEMEHTbI
yNpaBieHnA N0 CPAaBHEHMIO C KONECHBIM TPAHCMNOPTHBIM CPEACTBOM).
He 6yayun 4yeTKo OnNMCaHHbIM 1 OTAENbHO pa3paboTaHHbIM, OAVH TUN
06beKTa He MOXeET BbITb NONHOCTLIO YAANEH 1 3aMEHEH APYTiM.

» HeBO3MOXHOCTb NOBTOPHOro MCNONb30BaHNA. ABTOMOGUAN UC-
NONb3YITCA ANA MHOMMX PA3fIMYHbLIX TUNOB NOE3A0K. Bbl e He xotute
CO37aBaTb HOBYIO MAaLWMHY KaXXAbl pa3, KOraa Hy>KHO NOexaTb B HOBOE
mecTo? Pewms npobnemy oauH pas, Bbl XOTUTE UMETb BO3MOXXHOCTb NO-
BTOPHO MCNONb30BaTb PEWEHNE U B APYrMX MECTaxX Nporpammel. Ecnn
BaM NOBE3€T, Bbl CMOXETe UCNONb30BaTb €ro v B 6yAyLmx nporpammax.
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O6beKTHO-OpUeHTUPOBaHHaA
KoHuenuua N2 3: yno6Hble nurepdeircbl

O6bexT nosmkeH ObITh CMOcOOEH CNPOEKTUPOBATh BHELHHWIA HHTEpdeiic MakcH-
MaJibHO MPOCTHIM MPH MOJHOH AOCTATOYHOCTH AJ151 KOPPEKTHOrO YHKLIMOHWPOBa-
Hus. Eciamn nnTtepdeiic yctpoiicTea OyneT HeaocTaToueH, BCe 3aKOHYUTCS CTyYaHH-
€M KYJIaKOM MJIM 4eM-TO 0oJiee TSXKENbIM MO0 BEPXHEH MaHENIN TaKoro ycTpoicTBa
MJIM NpOCTO pa3bopKoit ANt TOro, 4ToObl 10OpaThEs 10 €ro BHY TPEHHOCTEH. 3HaHHe
TOrO, YTO YCTPOHCTBO UMEET BO3MOXKHOCTH, HEAOCTHXKUMBIE Yepe3 HHTepdeic, pa-
3o4apoBbiBaeT. C Apyroi CTOpOHbI, €CIM MHTEpdEC YCTPOHCTBA CAMULLKOM CIIOXK-
HbIH, HUKTO HE KyMHUT Takoe yCTPOHCTBO, WM MO KpaiiHeld mepe HUKTO He Oyner
MCMOJIb30BaTh BCE €r0 BO3MOXKHOCTH.

Jlroam noCcTOSIHHO xkanytoTes Ha ciaoxHocTe DVD-nneepos (Bnpouem, ¢ nepexo-
JOM Ha yMpaBJiEHUE C MOMOLLBIO IKPaHa KOJTMYECTBO KajloO HECKOBKO YMEHbLLHU-
nock). B 3Tux ycTpoicTBax CAMLIKOM MHOMO KHOMOK C pa3iM4HbIMU QyHKUHAMM.
3ayacTyto OJHa M Ta )K€ KHOMKA BbIMOJHAET pa3Hble GyHKUMH B 3aBUCUMOCTH OT
TOro, B KAKOM UMEHHO COCTOSSHUM HaAXOAMTCS B 3TOT MOMEHT nueep. Kpome Toro,
Moxoxe, HeBO3MOXHO HaiTh aBa DVD-nneepa pa3anuHbix MapoK ¢ OAWHaKOBbIMH
uHTepdeicamH.

Tenepb paccMOTPUM CHTYaLMIO C aBTOMOOMIIAMH. Bpsia i MOXKHO cka3aTb (M
A0Ka3aTb), YTO aBTOMOOMIIb npouue nieepa. OaHaKo, MOX0XKe, JIOAW HE UCTbIThIBA-
OT TaKMX TPYAHOCTEN C BOXKAECHHUEM, KaK C YMPaBJIECHHEM MJIEEPOM.

B kaxxaom aBTOMOOMIE €CTh MPUMEPHO OAHU M TE HKE INEMEHTBI YMPABJIEHHS U
MPUMEPHO B OHHUX M TexX e MecTax. Ecin ke ynpasneHue otanyaercs... Bor Bam
peasibHast MCTOPHUSA U3 MOEH XXM3HKW. Y Moeii cecTpbl ObL ppaHLly3cknit aBTOMOOMIIb,
B KOTOPOM YnpaBiieHHe papaMH 0Ka3ajsoch TaM, ri€ BO BCEX “HOpMaJbHbIX” aBTO-
MOOMJISIX HAXOAMTCS YNpaBiEHUE CUrHanamu noBopoTa. OTnnune Bpoae Obl HeOOb-
LLIOE, HO 5 TAK M HE Hay4u/iCs MOBOPauMBaTh HOUbIO Ha 3TOM aBTOMOOMJIE BJIEBO, HE
BBIKJIFOUMB MPH 3TOM (dapbl...

Kpome Toro, npu xopoLio npoayMaHHOM AU3aiiHE aBTOMOOMJIS OJIMH W TOT XK€
3/E€MEHT yMpaBjieHHs HUKOraa He OyaeT UCMob30BaThCs A/Isl BbIMOJHEHHUs Goee
OJIHOM Onepaluy B 3aBUCHMOCTH OT COCTOSIHUS aBTOMOOMIs1. KOHEUHO, €CTb W HC-
KJIFOUEHHE M3 ITOTO MPaBHUJia: HEKOTOPbIE KHOMKK Ha GOJIbLLMHCTBE YCTPONCTB KpY-
M3-KOHTPOJIS EperpyKeHbl MHOXECTBOM (PyHKLIHH.
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O61beKTHO-OpPNeHTUPOBaHHaA
KoHuenuwsa N2 3: ynpaBneHme gocTrynom

HekoTtopble ycTpoiicTBa 10MyCKatOT HECKO/ILKO KOMOMHAUMHA ynpaBieHus a0-
CTYMOM, HalpuMepP MHKPOBOJIHOBAs Nedb. MUKpPOBOJIHOBas nevb J0/bKHA ObITh
CKOHCTpPYMpOBaHa TakKMM 00pa3oM, 4TOObl HUKaK1e KOMOMHALIMK HaXaTHH KJ1aBHLL,
KOTOpbI€ Bbl MOXKETE BBECTH Ha MepeaHer KjiaBuarype, He MONIH MoBpeaAnTs ee. Ko-
HEYHO, HEKOTOpble KOMOMHALMKU HHUYero He aeatoT. OnHaKo HUKaKas rnocJenoBa-
TEJIbHOCTb HAXKAaTHH KJIaBHLL HE OJDKHA MPUBOJMTD K CJIEAYIOLLEMY.

» Knonomke ycrponcrBa. Kakve 6bl pyKOATKN HU KpYTUN Baww pebeHok
1 Kakue 6bl KHOMKN HY HaXKMMan, MUKPOBO/IHOBAsA Neyb He A0NKHa OT
3Toro cniomatbcA. Mocne Toro Kak Bbl BEPHETE BCe 3NeMeHTbl ynpasne-
HWA B KOPPEKTHOE COCTOAHWE, OHa J0JIXKHA HOPManbHO paboTaTb, ecniv,
NOHATHO, B NPUCTYNE 3/10CTU Bbl HE LUBLIPHETE €€ O CTEHY.

» K noxapy wim npouesi nopye umywiecTBa nimM HaHeCeHUIo Bpeaa
340pOBbI0 NoTpebuTena. Mol XMBEM B CYTAXHOM MUpe, U ecnin 6bl
YTO-TO NOXOXEE MOFNI0 NPOU3OUTHN, KOMMNAHUW NPUWNOCH Bbl NpoaaTh
BCe BNNOTb 0 aBTOMOOWNA ee Npe3naeHTa, YTobbl paccunTaTbCA C no-
[AWMMU Ha Hee B Cy UCTUAMU 1 aiBoKaTamu.

OnHako, 4ToObl 3TH 1Ba MpaBHJla BbIMOJIHAJIMCH, HEOOXOAMMO MPUHATHL Ha cebs
onpeneIeHHY0 OTBETCTBEHHOCTb. Bbl HY B KOEM cllydyae He JOJDKHbI BHOCHTb U3Me-
HEHHS B yCTPOICTBO, B YACTHOCTH OTKJIOUYATh OJJOKHPOBKH.

[Toutn Bce KyxoHHoe obopynoBaHHe 1OOOH CTEMEHH CJAOMHHOCTH, BKIKOYAs
MU KPOBOJIHOBBIE MEYH, UMEET MJIOMObI, MPENSATCTBY FOLLME MPOHUKHOBEHUIO MOJIb-
30BaTesisl BHYTpb. Ecin Takas niomba noBpexaeHa, 3HauMT, KpblLLKa YCTpoHCTBa
Obljla CHATA, U BCSI OTBETCTBEHHOCTb C MPOM3BOAMUTEJS TEM CaMblM CHHUMAaETCH.
Ecau Bbl kKakuM-11M60 06pa3oM M3MEHHJIM BHYTPEHHEE YCTPOHCTBO MEYH, Bbl CAMH
HeceTe OTBETCTBEHHOCTb 3a BCE MOC/EAYIOLHE HEMPUATHOCTH, KOTOpbIE MOTYT
NMpOU30MTH.

AHaJIOrMYHO KJIacC JOJDKEH UMETb BO3MOXXHOCTb KOHTPOJIMPOBATh JOCTYM K
CBOMM uJieHaM-faHHbIM. Hukakas nocienoBateibHOCTb BHI30BOB UJIEHOB KJlacca He
J0JDKHA MPUBOAMTH MPOrpamMMy K aBapMMHOMY 3aBEpLUEHHIO, OIHAKO KJIacC HE B CO-
CTOSIHUM rapaHTUPOBATh 3TO, €CJIM BHELLHHUE OOBEKTHI MMEIOT JOCTYMN K BHYTPEHHE-
My cocTOsiHHIO Kiacca. Knacc nomkeH MMeTh BO3MOXHOCTb MpsATaTh KPUTHYECKHE
YJIeHbI-1aHHbIE U €JIaTh UX HEAOCTYMHBIMH /11 BHELLIHETO MHpa.

FNIABA 11 YTo TaKoe 06 bEKTHO-OPUEHTUPOBaHHOE Nporpammuposave 265



NoaAepKa 06beKTHO-
OpUEeHTUPOBAHHbIX KoHuenuyui B C#

HTak, kak xe C# peajinzyeT 00beKTHO-OpPUEHTUPOBAHHOE MPOrpaMMHUpoBaHue?
Brnipouem, 3To He coBceM koppekTHbIH Borpoc. C# siBasieTcst 00beKTHO-OpUEHTUPO-
BaHHbIM 513bIKOM MPOrpaMMHUPOBaHHsI, HO HE peanu3yeT ero — 3TO AeNaeT nporpam-
mucT. Kak 1 Ha n1060M Apyrom si3bike, Bbl MOXeTe HanucaTh Ha C# nporpammy, He
ABAsOLLYOCS 00bEKTHO-OPUEHTHPOBAHHOM (HarnpuMep, BcTaBUB Bech koa Word B
dyHkuM0 Main ()). MHOROa HYKHO nucaTbh U TaKWe MPOrpaMMmbl, HO BCE JKe MaB-
Hoe Ha3HaueHue C# — co3naHue 00BHEKTHO-OPUEHTUPOBAHHBIX MPOrpamMM. SI3bik
C# npenocTaBaseT MPOrpaMMUCTY ClieayoLHe He0OX0AUMbIe A1 HanmUcaHus 00b-
€KTHO-OPUEHTHPOBAHHbBIX MPOrpaMm BO3MOXKHOCTH.
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Ynpasnfaembih goctyn. C# ynpasnaet obpalieHnem K YneHam Knac-
ca. Kntouesble cnosa C# No3sonAoT 06bABUTb OAHWN YNEHbl OTKPbITbI-
MU (public) anAa Bcex, a apyrve — 3awmieHHbIMK (protected) nam
3aKpbiTbiMn (private). MNoapobHee 3T BONPOCHI paccMaTpMBaloTCA B
rnase 15,"Knacc: kaxabii cam 3a cebsa”.

Cneumanusauyna. C# nogaepxunsaeTt cneunannsaunio NnocpeacTsom
MexaHW3Ma, N3BECTHOro Kak HacnedogaHue knaccos. OfNH Knacc npu
3TOM HacnegyeT YneHbl Apyroro Knacca. Hanpumep, bl MoXeTe co3aaTtb
Knacc Car Kak YacTHbI cnyyai Knacca Vehicle. MogpobHee 311 Bo-
NpocCbl paccMaTpuBaloTca B rnase 16, "HacnegosaHue”

Monnmopdnam. 3Ta BO3MOXKHOCTb NO3BONAET OOBEKTY BLINONHUTD
onepauuio TaK, KaK 3To TpebyeTcs ANA ero KOPPEKTHOrO GyHKLUMOHUPO-

 BaHuWA. Hanpumep, knacc Rocket, yHacnefoBaHHbIN OT Vehicle, moxeT

»

~ peanu3osaTtb onepauuio Start coBeplieHHO nHave, yem Car, yHacne-

[OBaHHbIV OT TOro Xe Vehicle. Bonpocbl nonumopdusma paccmartpu-
BatoTcA B rnase 17,“Nonumopduam”,

KocBeHHOCTb. O6bEeKTbI YaCTO UCMONb3YIOT GYHKLMOHANbHOCTb APYrnX
06bEKTOB — NyTeMm Bbl30Ba MX OTKPbITbIX MeToaoB. Ho knaccbl moryT
“CNVWKOM MHOrO 3HaTb’ O Knaccax, KOTopble OHN UCMONb3YIOT. B Takom
Cnyyae roBOPAT O TOM, YTO KNAcChl “CANWKOM CUNBbHO CBA3aHbl", 4TO
AenaeT UCNonb3yloLWMIA KNacc Yepecyyp 3aBUCALLUM OT UCNONb3yeMo-
ro. Takaa KOHCTPYKUUA OYEHb XPYNKaa U MOXeT Nerko CNomaTtbCa npu
BHECEeHWM B Hee HeboNblINX N3MeHeHWIn. Ho BHeCEHWE 3MeHeHuiA Npu
NporpaMMmnpoBaHnmn COBEPLUEHHO Hen3bexXHo, TaK UTO nyulle BCero
HanTu 6onee HenpaMble, kocgeHHble (indirect), cnocobbl coeanHeHun
ABYX Knaccos. IMeHHO 3aecb B Urpy BCTynaloT uHmepgeticel C# (0 Hux
Bbl y3HaeTe 13 rnasbl 18, “Untepdencel”).
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[naBa 12

HeMHOro o Kknaccax

| B ITOWTNABE...

» BBeaeHue B knaccul C#
» [lpucBanBaHue n ncnonb3oBaHMe CCbINOK HA 06 BEKTDI
» Knaccbl, coaeprkalyme Knaccobl

» Cratnuyeckne yneHbl N YNEeHb! 3K3emMnnAapos

bl MOXeTe CBOOOIHO 0OBABAATL U UCMOJb30BaTh BCE BCTPOEHHbIE THIbI AaH-

HbIX — TaKHe, KaK int, double WM bool — AN XpaHEHHUs HUHOpMaLIKH,

HeoOxonMMoit Balue nporpamMe. 115 psiaa nporpamMm TakUxX NpOCThIX Mepe-
MEHHBIX BMOJIHE 10CTATOYHO, HO GONBLUMHCTBY NMPOrpaMm TpedyeTcs CpeaAcTBO s
00beIMHEHHS CBSI3aHHBIX JaHHBIX B aKKypaTHbIE MaKeThl.

Kak y»xe roopunoch B yactu |, “OcHoBbl nporpammupoBaHus Ha C#”, C# npe-
JOCTaBSIET BO3MOXHOCTb UCMO/1b30BaTh MAaCCHBbI M KOJIIEKUMH 17151 TPy NMHUpOBa-
HHS B €IMHYIO CTPYKTYpPY OOHOMUNHbIX NEPEMEHHBIX, TAKUX KaK string WAM int.
B3sB B kauecTBe npuMepa rUNOTETHYECKUNA KONNEIK, MOXKHO Pa3MECTHTb €ro CTy-
JeHTOB B MaccuBe. Ho kak Takasi mporpaMMa MOXET NpeacTaBUTb cTyaeHTa? Beab
3TO CYLUECTBEHHO OObLLEE MOHATHE, YEM MPOCTO MMS, — KaK NMporpammMa J0JnKHa
NpeACTaBUTb TAKOM CIOMHbII OOBEKT, KAKOBBIM SBJISIETCS CTYAEHT?

HekoTtopbiM nporpaMmam Heo6xoauMo coOpaTh BMECTE AaHHBIE, CBS3aHHBIE J10-
rH4eckH, HO UMeloLLMe pasHble TUNbl. Hanpumep, npunoxeHue, paboTatoluee co
CMHUCKaMH CTYJEHTOB, JOKHO XPaHUTb Pa3HOTHUIHY IO HHPOPMALIMIO O HUX — UMH,
roJl poXIeHHs, yCNeBaeMocTb U T.M. JlIoruuecku paccyxaas, UMsi CTyA€HTa MOXET
MMEeTb TUN string, roJ POXIEHHUS — int WAM short, cpeaHuit 6ann — double.



Takoi nporpaMmme HeobxoaMMa BO3MOXHOCTb OObEAUHUTBL 3TH Pa3HOTHITHBIE Me-
peMEHHbIE B €AMHYIO CTPYKTYpY noa MMeHeM Student. K cuacTbto, B C# umeeTcs
CTPYKTYypa, U3BECTHas KaK K1acc, KOTopas npeaHa3HauyeHa As obneryeHus rpynmnu-
pOBaHMsI TAKMX Pa3HOTHUIHBIX MEPEMEHHbIX.

Onpepenenne knacca n o6veKkra

Knacc npeacraBaser coboi oObeaAMHEHHE Pa3HOTHMHBIX AaHHBIX U (QyHKLHH,
JIOrMYECKH OpraHU30BaHHbIX B eA1HOE Lenoe. C# npeaocTaBaseT nojHyo cBoboay
MpH CO3AaHHUM KJIACCOB, HO XOPOLLIO CMPOEKTHUPOBAHHbIE K1AaCChl MPU3BaHbI Mpe-
CTaBASATb KOHYeNnyuu.

[1porpaMmmupoBaHue MoaenupyeT 06bEKTbI peasbHOro MUpa ¢ MOMOLUBIO CTPYK-
TYp, KOTOpbIE MPEACTABIAKOT KOHLEMUHUH W OOBEKThI peanbHOro MUpa, TaKHe Kak
GaHKOBCKHE c4ETa, Urpbl, MOKyNATENH, JOKyMEHTbI U1 TOBapbl. AHATHTHK, CKopee
BCEro, CKaM€T, 4To “Ky1acc 0ToOpa)kaeT KOHLEMLHMIO U3 NpeAMETHOM 061acTH 3aaa4uu
B nporpammy”. [peanonoxum, Hanpumep, YTo Ballia 3aaauya — MOCTPOUTL HMHUTa-
TOP AOPOXKHOTIO ABHXKEHHS, KOTOPbIH J0KEH CMOAENUPOBATH YJHLbI, MEPEKPECTKH,
LLOCCE M T.M.

JlroGoe onucaHue Takoi 3a4auM QOMKHO BKIKOUYATh TEPMUH MPAHCNOPMHOE
cpeocmeo. TpaHCNOpPTHBIE CpeACcTBa 001aaal0T ONpeaeie HHOM MaKCMMabHOM CKO-
POCTBIO ABHXKEHHS H HMEIOT BEC; HEKOTOPbIE M3 HUX OCHALLEHbI NpruenaMu. Kpome
TOrO, TPAHCMOPTHOE CPEACTBO MOXET CTOATh MU MEPEABUraThCs. 3HAUMT, B Kaye-
CTBE KOHUEMUHWH MpancnopmHoe cpeocmeo NpeacTaBaset coboi yacTb NpeaAMETHOM
obnactw.

Takum 00pa3oM, XOpOLUHIl CUMYASITOP AOPOXKHOIO ABHKEHHS AOJKEH BKIIO-
yaTh Kjacc Vehicle, ONMCHIBAIOLIMI CYLLECTBEHHBIE AJ151 MOAEIMPOBAHHS CBOICTBA
TpaHcnopTHoro cpeactsa. Takoi knacc Vehicle B C# OyaeT MMeTh CBOMCTBA Hamo-
nobue topSpeed, weight M isClunker.

[TockonbKy Knacchl — LEHTpasibHast KOHLEMLUS B MporpaMMHUpoBaH1u Ha C#, oHH
OyayT ropasno AeTajbHEE paCCMOTPEHbI B OCTajIbHBIX 1aBax yacTH 2, “O6bekTHo-
OpMEHTHPOBAHHOE MporpammupoBaHue Ha C#”; 30ech xe OMmUcaHbl TOJbKO a3bl.

OnpepeneHne Knacca

[Tpumep knacca Vehicle MOXET BbIMISAETb CNEAYIOLUM 00pa3oMm:

public class Vehicle
{

public string model; // HaszBaHue Momemnm
public string manufacturer; // lpousBomTess
public int numOfDoors; // KommuecTBO IBepen
public int numOfWheels; // KommuecTBO KoJiec
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OnpeneneHure knacca HAUMHAETCS CIOBaMU public class, 328 KOTOPbIMH ClIEAYET
uMs knacca (B AaHHOM ciydae — Vehicle). Kak u Bce uMeHa B C#, uMeHa knac-
COB YYBCTBHTEJbHbI K peructpy. C# He UMeeT HUKaKHUX NpaBUJl 1151 UMEHOBaHHs
KJIacCOB, HO HeodHLMaNbHAas TPaaULMS MACHT, YTO HMEHa KJ1aCCOB HAYMHAIOTCS C
MPOMUCHOI OYKBBI.

3a MMeHeM Kknacca cienyeT napa GurypHbix CkoOOK, BHYTPH KOTOPbIX MOXET
CoAepHaTbCsl HECKOJILKO 4.1eH08 (100 HU ofHOro). UneHsl knacca npeacTaBasioT
coboi nepeMeHHbIe, 0Opa3yroulre YacTb knacca. B 1aHHOM npuMepe knacc Vehicle
HauMHaETCs ¢ YjieHa model € TUMOM string, KOTOPbI COAEPHHUT Ha3BaHHE MOJEH
TPaHCMOPTHOro cpeacTsa. Bropoit uneH B 3Tom npumepe — string manufacturer, a
nocneaHue 1Ba uneHa (oba TMna int) coaepkaT KOJUYECTBO ABEpEH U KOJIEC B TpaHc-
MOPTHOM CPEICTBE.

Kak u B cnyyae oObIYHbIX MEPEMEHHbIX, AeNaiTe UMEHA YJIEHOB MaKCH-
MajlbHO MHGOPMaTUBHBIMHU. XOpolliee UMs NepeMEHHON rOBOPUT O Hel 1
ee npeaHa3HayeHuH Bece. JloGaBneHHe kK UMEHaM YJIEHOB KOMMEHTapHeB,
COBET KaK Moka3aHo B JaHHOM NpPUMeEpE, MOXKET 00Ner4uTb NOHUMaHHUE Ha3Ha-
YEHHS YJIEHOB M MPaBHJ WX MPUMEHEHMSI.

Moaudukarop public nepen MMeHeM khacca 1e1aeT Kacc J10CTY MHbIM 1151 BCeit
nporpamMMbl. AHaNOrM4yHO MOAHGHUKATOPbI public Nepen MMEHaAMH YEHOB TaKOKe
JENnaroT UX JOCTYMHbIMU 17151 Bcel nporpaMMbl. Bo3aMOXHBI U Apyrue MoaudrkaTo-
pbl, HO 60o1ee NoAPOOHO O JOCTYMHOCTH M O TOM, KaK CKpbIBaTb HEKOTOPbIE HJIEHbI,
peub noizer B rnase 15, “Knacc: kaxabiit cam 3a cebs”.

OnpeaeneHye knacca A0XHHO OMUCHIBATb CBOMCTBa 0OBEKTOB peLLIaeMoii 3a1auH.
Caenatb 3T0 NpsiMO ceuac BaM OyI€T HEMHOTO CJIOXKHO, MOCKOJIbKY Bbl HE 3HAETE, B
4YeM UMEHHO COCTOMT 3aJlaya, HO BCE CTAHET MOHATHeE NpH paboTe Hal KOHKPETHOM
nporpamMmoil.

YT1o TaKkoe 06beKT

Co3naTb NpoeKT aBTOMOOUS — HE TO XK€ camMoe, YTO U CO3JaThb CaM aBTOMO-
6unb. KT0-TO HOMKEH OTpe3aTh JIUCT MeTanna, B3Tb ropcTb OONITOB U COENHHUTD
3TO Bce BMecCTe, UToObl MOXKHO ObLIO Kyaa-To noexatb. OObeKT kiacca 0ObsBaseTCs
aHaJorM4HO BCTPOEHHbIM 00bekTam C# HanoaoOue int, HO HE MAEHTUYHO MM.

TepMuH 0O0vexm ucnonb3yercs Ans o0o3HaueHus “Bewei”. a, aTo He
C/IMLUKOM MOJIE3HOE ONpese/eHHe, TaK YTO MPUBEAEM HECKOJbKO MpHMe-
poB. [lepemeHHas THMa int sBAseTcs 00bEKTOM int. ABTOMOOUAD sABNIS-
eTcs 00bekToM Vehicle. BoT ¢parMeHT kona, co3aatowuii aBBToMOOHIb,
KOTOpbIiA siBsieTCs 0ObEKTOM Vehicle:

3ATIOMHM!

Vehicle myCar;
myCar = new Vehicle();
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B nepeoii cTpoke oObsBieHa nepeMeHHas myCar TUNa Vehicle, Tak e, KaK Bbl
MoxeTe 0ObSBUTB MEPEMEHHYIO somethingOrOther knacca int (aa, Kjacc aBasercs
THNOM, U Bce 00bekThl C# onpenenstorcs Kkak kiaaccol). Komanaa new Vehicle ()
CO31aeT KOHKPETHbIH 00bEKT THMa Vehicle M COXPAHAET €r0 MECTOMOJIOKEHHE B
namMsTH B nepeMeHHol myCar. Oneparop new (“HOBbIN) HE UMEET HUYEro odLIEero
C BO3pacTOM aBTOMOOMJISl — OH NMPOCTO BbIAEJSET HOBbIM OJ0K MaMsTH, B KOTOPOM
Ballla MporpaMma MOXeT XpaHHTb CBOMCTBAa aBTOMOOMs myCar.

B TepmuHax C# myCar — 310 00beKT khacca Vehicle. MoxHO Takoke
cKa3aTb, YTO myCar — 3K3eMILIsAp kjacca Vehicle. B 1aHHOM KOHTeKcTe
ak3emnanp (instance) o3Havaer “npumep” UM “oauH M3”. MOXHO Hc-
NoJib30BaTh 3TOT TEPMUH M KaK IJIarojl U roBOpUThL 00 uncmanyuposanuu
Vehicle (3TO MIMEHHO TO, 4TO AesaeT onepatop new). CpaBHUTE 0ObsBIIE-
HHUe myCar ¢ 0ObABJIEHUEM NEPEMEHHOM num THMA int:

3AMNOMHMU!

int num;
num = 1;
B nepBoii ctpoke 0ObsiBIeHa NepeMeHHas num TUMa int, a BO BTOPOH CO34aHHOM
nepeMeHHoﬁ npucBanBaeTCa 3Ha4€HHUE THUIMA int, KOTOpPO€ BHOCHUTCA B MaMATb Mo
MECTY pacrnoJjoXEHHs NEPEMEHHOM num.

[lepemeHHasi BCTPOEHHOTO THMA num U 0OBEKT myCar XpaHATCS B NaMATH
no-pasHomy. [lepBas ucnonb3yer cmek, a BTopas — AHMHAMHYECKYIO na-

MsATb, kyuy. [lepeMeHHas num eHCTBUTEILHO COAEPHHUT 1, a HE MECTOMNO-
nomPostioc  JIOXKEHHE B MaMATH. BoipaskeHHe new Vehicle BblAenseT HEOOXOAUMYIO
namsTb B kyue. [lepeMeHHast myCar COAEPKHUT CChIJIKY Ha MamsTh, a He
dbaxTHueckue 3HauUeHHs 711 ONucaHus Vehicle.

JlocTyn K uneHam o6beKTa

Kaxabiih 06beKkT kyacca Vehicle uMeeT coOCTBEHHbIH Habop uneHoB. [IpuBse-
JIEHHOE J1ajiee BbIpaXKeHHE COXPaHSET YUCJIO 1 B uiieHe numberOfDoors 00bekTa, Ha
KOTOpbIH CChlaeTcs myCar:

myCar .numberOfDoors = 1;

Kaxcnas onepauus C# 10o/mkHa AaBaTh Kak 3HauYeHHe, Tak U THI. O6b-
eKT myCar ABAfeTcs o6bekToM Tvna Vehicle. [epeMeHHas Vehicle.

numberOfDoors UMEET THN int (BEpHHTECH K OMpEAe/eHHIO Kiacca
nomroroam Vehicle). KoHcTaHTa 1 Taloke UMeeT TMM int, Tak YTO THM KOHCTaH-
Thl CMpaBa OT OMepaTopa NMPUCBAaHBAHHMA M MEPEMEHHOH ClieBa COOT-
BETCTBYIOT APYr APYry. AHAJOIHUYHO B CllieaytolleM GparMeHTe koaa
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COXpaHAKTCA CCbIJIKH Ha CTPOKH string, ONUCHLIBAKOLLIME MOAEJIb U npo-

n3BoauTeNd mycar:

myCar.manufacturer = "BMW";
myCar.model = "Isetta";

(Isetta — HeboJbLWIOH aBTOMOOM b, KOTOPBI Nponssoaniacs B 1950-x roaax u

MMen OJHY NBEPb BNEpeaH.)

Mpumep 06bEKTHO-0CHOBaHHO NpOrpammbl

[Tporpamma VehicleDataOnly O4e€Hb NPOCTA W NENAET ClEAYHOLLEE:

)» onpepgenaeT Knacc Vehicle;

» co3paeT obbekT myCar;

» YKasblBaeT CBOWCTBa myCar;

» nonyvaeT 3Ha4YeHUA OT O6BEKTA U BbIBOAUT MX HA 3KPaH,

BoT koa nporpammsl VehicleDataOnly.

// VehicleDataOnly

// Cosznaer obbekT Vehicle, 3amojiHAeT ero uJjeHs uMHbopMalmen,
// BBOOMMOM C KJIaBMATyph, U BHIBOOUT €€ Ha SKpaH

using System;

namespace VehicleDataOnly

{
public class Vehicle

{

public string model; // Mogmens

public string manufacturer; // Ilpou3BoIuTesh
public int numOfDoors; // KonmuecTBo IBepen
public int numOfWheels; // KomvuecTBO KoJec

}

public class Program
{
// HauaJjio nporpammel
static void Main(string[] args)
{
// TpuruameHue noJib30BaTENo
Console.WriteLine ("BBeaure mHboopMaLumio O MalmHe");
// Coszmanue sk3emmisapa Vehicle
Vehicle myCar = new Vehicle();
// BBom mHQoOpMaumy OIS UJIEHOB KJlacca
Console.Write ("Monessb = ")
string s = Console.ReadLine();
myCar.model = s;
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// MOXHO NMPUCBAaMBATL 3HAUEHUSA HENOCPENCTBEHHO

Console.Write("llpoussoonress = ");

myCar.manufacturer = Console.ReadLine();

// OcTalbHele OaHHHE MMET TUn int

Console.Write ("KomuecTBo neepen = ");

s = Console.ReadLine();

myCar.numOfDoors = Convert.ToInt32 (s);

Console.Write("KomnuecTBO koJeC = ");

s = Console.ReadLine();

myCar.numOfWheels = Convert.ToInt32(s);

// BHBOL MOJIyUEHHON MHbopMaLum

Console.WriteLine ("\nBama MaumHa: ");

Console.WriteLine (myCar.manufacturer + " " +
myCar .model) ;

Console.WritelLine("c " + myCar.numOfDoors +

nBepsamy,
+ "Ha " + myCar.numOfWheels
+ " kojecax");

// OxunaeM NOOTBEPXIEHUS MOJb30BATENS
Console.WriteLine ("Haxmmre <Enter> mna " +

"3aBeplleHnsa NporpamMH. ..");
Console.Read() ;

JInctuur nporpaMMmbl HAYHHAETCS € OMpeAesieHUs Kjlacca Vehicle.
Onpeuenenne KJjlacCa MOXET HaXO0AUTLCA KaK N0, TaK U MOCJIC Kjacca
Program (3T0 HC UMCCT 3HaLICHMﬂ). OnHako Bam HY>KHO Bbl6paTb OJAHWH
CTHWJIb U MOCTOSAHHO CJIEAOBATb EMY.

3ANOMHU!

[Tporpamma co3naet o6bekT myCar kijlacca Vehicle, a 3aTeM 3aroJIHSET BCE €ro
nojs uHbopMau e, BBOAUMOI NoJib3oBaTeneM ¢ kjiaBuatypsl. [IpoBepka kop-
PEKTHOCTH BXOJHbBIX JaHHBIX HE BBIMOJHAETCS. 3aTEM MpOrpaMma BbIBOAMT BBe-
JEHHbIE JaHHbIE HAa 3KpaH B HECKOJIbKO WHOM ¢opmate. BbiBoa 3Tol nporpamMmbl
BbIMISAUT CEAYIOLWM 0Opa3oMm:

Beenure mHpopMaLMio O MalumHe
Monens = Metropolitan
[lpousBommTene = Nash
KommuecTBO OBepen = 2
KosmuecTBO kosec = 4

Bawa MaumHa:

Nash Metropolitan

C 2 nBepaAMM Ha 4 koJjecax

Haxmmre <Enter> nna 3aBeplieHns NPOT'PAMMHL. . .
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Bbi3oB Write (), B OT/IM4UME OT WriteLine (), OCTaBJSET Kypcop cpa3y 3a
BBEJEHHOM CTPOKOH. DTO MPUBOAMT K TOMY, YTO BBOA MOJIb30BAaTENS Ha-
XOJIMTCS B TOM e CTpokKe, rae v npurnawerue. Kpome Toro, nob6asneHue
CUMMBOJIa HOBOM CTPOKHM '\n' CO31a€T MYCTYIO CTPOKY 6e3 HeoOxoanumo-
CTH BbI3bIBaTbh WritelLine().

Paznuuune mexay o6beKkramm

3aBoabl B J[eTpoiiTe B COCTOSIHUM BbiMyCcKaTb MHOXECTBO aBTOMOOMIIEH, oTce-
YKMBATh KaXAYHO BbIMYLUIEHHYIO MalUIMHY W MPH 3TOM HE MyTaTb UX. AHANOTHYHO
nporpaMma MOXeT CO31aTh HECKOJIbKO 0ObEKTOB OHOrO M TOrO e Kjacca, Kak no-
KazaHo B cieaytouieM dparmeHTe:

Vehicle carl = new Vehicle();
carl.manufacturer = "Studebaker";
carl.model = "Avanti";

// Cnelyoumit KON HUKAK He BJIMAET Ha carl
Vehicle car?2 = new Vehicle();
car?2.manufacturer = "Hudson";

car?2.model = "Hornet";

Co3naHue obbekTa car2 M MpUCBaMBaHWE EMY MMEHMW MPOM3BOAUTENS Hudson
HHMKaK HE BIMSIOT Ha 00BEKT carl ¢ MMEHEM NMPOU3BOAUTENS Studebaker. ITO CBS-
3aHO C T€M, YTO carl M car2 HaXoAsTCs B pa3HbIX MecTax namsTH. Bo3aMoxHOCTb
pa3nuyaTh 00bEKThI OAHOTO Kjlacca o4eHb BaxkHa B paboTe ¢ knaccamu. O6bekT Mo-
KeT ObITb CO3AaH, C HUM MOTYT ObITb BbIMOJIHEHbI pa3M4HbIE IEHCTBMUS W OH Bceraa
BBICTYMAET KaK €MHbIH OOBEKT, OTIMUYHBIN OT APYHX NOAOOHBIX eMYy 0OBEKTOB.

Pab6oTa co ccoimnkamu

Onepatop “Touka” ¥ onepaTop NpUCBAUBAHWSI — 3TO OMEPATOPbI, ONMPEAETEHHbIE
AJ1s1 CChIIOYHBIX TUMOB. PaccMOTpuM cieaytolmii pparMeHT UCXOAHOMO TEKCTa:

// Co3paHue HyJIeBOM CCELIKU
Vehicle yourCar;

// Tlpu“cCBauBaHMe 3HAUYEHUS CCHLIKE
yourCar = new Vehicle();

// Vcnojib30BaHMe TOUKY IJIA OOpalleHus K YJIeHy
yourCar.manufacturer = "Rambler";

// Co3maHue HOBOM CCbUIKM, KOTOpas yKas3blBAeT Ha TOT Xe OOBEKT
Vehicle yourSpousalCar = yourCar;
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B nepBoii ctpoke co3naercs oObekT yourCar, npuyem 6e3 npucBauBaHUs EMY
3HaueHus. Takast HEMHULIMANTM3UPOBAHHAS CChITKA HAa3bIBAETCS H)1€8bIM 06BEKMOM
(null object). JItoOble MONBITKKM UCMOJb30BaTh HEMHULIMATM3UPOBAHHYIO CCbUIKY
MPUBOAAT K HEMEJIEHHOM reHepauMu OLMOKH, KOTOpas MpeKpaLLaeT BbIMOJHEHHE
nporpamMmbi.

Komnunsrop C# MoxeT nepexBaTUTb OO/bLIMHCTBO MOMBITOK HCMOJb30-
BaHWsl HEMHWLIMATM3UPOBAHHOM CChIJIKM U CrEHEPUPOBATh MpeEyNpexae-

HWE B NpoOLECCE KOMMUIIALMMK nporpaMmbl. Eciin BaM kakum-To o6pasom
OMPOBHOCTM yAanocb MPOBECTH KOMMbIOTEP, TO 0OpaLleHHe K HEMHULIMATU3UPOBAH-
HO#1 CCbIIKE MpPU BbIMOJHEHWH NPOrpaMMbl MPUBEIET K €€ aBAPHIHHOMY
OCTaHOBY.

BTopoe BbipaxeHHe co3aaeT HOBbIi OOBEKT Vehicle U MPUCBAUBAET €ro CChi-
JIOYHOW nmepeMeHHOM yourCar. M mocnenHss cTpoka koaa NpUMCBaUBaET CCbIIKE
yourSpousalCar ccbUiKy yourCar. Kak nokasaHo Ha puc. 12.1, 3T0 npUBOAMT K
TOMY, YTO yourSpousalCar CChIJIAETCs Ha TOT ke OOBEKT, YTO U yourCar.

_.-yourCar

; Mpucsavsative Vehicle

"Rambler”

Y
yourSpousalCar

Puc. 12.1. [lge ccbinku Ha 00UH U mom Xxe 06veKkm

D¢ dekr or cneayrowUx AByX BbI3OBOB OJMHAKOB:

// Co3naHve Bamelt MalMHEH
Vehicle yourCar = new Vehicle();
yourCar.model = "Kaiser";

// DTa MauMHa MPUHAIIEXUT M Bamen XeHe
Vehicle yourSpousalCar = yourCar;

// VI3MeHsd OIHy MalMHy, BEl M3MeHSeTe U OpYyTyio
yourSpousalCar.model = "Henry J";
Console.WriteLine ("Bama MaumtHa - " + yourCar.model);

BeinosnHeHWe naHHOH nporpaMMbl MPUBOAMT K BbIBOAY Ha 9KpaH Ha3BaHUs MO-
nenu Henry J, a He Kaiser. OOpaTMTe BHUMaHHWE Ha TO, UYTO yourSpousalCar He
YKa3bIBa€T Ha yourCar — BMECTO 3TOro M yourSpousalCar, U yourCar yKa3bIBatOT
Ha OJMH M TOT XkKe 0OBEKT (OAHO MU TO Xke MecTo B namaTH). Kpome Toro, ccbuika
yourSpousalCar OyneT KOppeKTHOM, Aaxe eclu OKaxeTcs “‘noTepsHHONW™ (Hanpu-
Mep, MpH BbIXOAE 3a npeaesibl 006JacTH BUAMMOCTH), KaK MOKa3aHO B CJIEAYHOLLEM

dbparmenre:
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// Co3naHue Baweyl MaumHbI
Vehicle yourCar = new Vehicle();
yourCar.model = "Kaiser";

// 2Ta MauMHa NPUHANJIEXUT ¥ Balen xeHe
Vehicle yourSpousalCar = yourCar;

// Korma oHa 3abupaeT cefe Bally MallMHY. ..

yourCar = null; // yourCar Ternepb CCHJIAeTCs Ha "HyJieBoM
// obwekT"

// ...yourSpousalCar CChUT@e€TCA Ha BCe Ty Xe MalMHy

Console.WriteLine ("Bawma MaumHa - " + yourSpousalCar.model);

B pe3syneraTe BbinonHeHMs 3TOro parMeHTa MCXOAHOrO TEKCTA Ha 3KpaH BbIBO-
AUTCS cOOOLLEHHE "Bawa MawrHa - Kaiser™, HECMOTPS Ha TO YTO CChlJKa yourCar
crana HeaeicTBuTenbHOH. OOBEKT nepectan ObITb docmuddCUMBIM N0 CChLIKE
yourCar. Ho OH He OyaeT MOJIHOCTBIO HEAOCTHXHMMBIM, NMOKa He OyayT “norepsiHbl’
MM 0OHYeHbl 06€e CeblIKM — W yourCar, M yourSpousalCar.

[Tocne 3Toro — BepHee OyaeT cka3aTb, B HEKOTOPbIH HEMpeACKa3yeMblii MOMEHT
nocie 3Toro — cbopuyux mycopa (garbage collector) C# BepHeT namsTb, UCMOb30-
BaHHYIO paHee AJi1s 00beKTa, BCE CChIJIKM Ha KOTOPbIH yTpayeHbl.

Bo3MoXxHOCTb cenatb ofHY 06bekmHylo nepemeHnyio (MepeMEHHY0
CCBIJIOYHOTO THIMA, TAKOrO KakK Vehicle MAM Student, B OTJIHYME OT NPO-
CTOrO THMNa, TAKOro KaK int WM double) ykasbiBatoLleH Ha Apyroi oOb-
€KT — Kak 3T0 OblJI0 cAe/laHo Bbillie — AeaeT paboTy cO CCbIIOYHBIMH
00beKTaMH B MacCHMBax M KONIEKLMAX U UX XpaHEeHHe oueHb 3 eKTHB-
HbIMKW. KaXkablii 371EeMEHT MaccHBa XpaHMUT CChIJIKY Ha OOBEKT, U KOraa Bbl
0OMEHHBAETE JIEMEHTbI B MAaCCHBE, TO MEPEMELLAIOTCS TOJILKO CChIJIKH,
HO He caMu 00bekTbl. CeblIKM 3aHUMaOT GUKCHPOBAHHOE KOJMYECTBO
namsTH, B OTJHYKE OT OOBEKTOB, Ha KOTOPbIE YKa3blBatOT.

Knaccol, cogepxawjume Knaccbl

UneHsl Knacca MOryT, B CBOIO O4epe/ib, ObITb CChIIKAMHK Ha ApYyrue Kaacchl. Ha-
MpUMEP, TPAHCTMIOPTHOE CPEACTBO UMEET ABHUraTe b, CBOMCTBAMH KOTOPOIO SBJIAKOT-
Csl, B YACTHOCTH, MOLLHOCTb ¥ pabounit 06beM. MOXKHO NOMECTHTb 3TH MapameTpbl
HEMOCPEACTBEHHO B K/lacc Vehicle ciiefytounm o6pa3om:

public class Vehicle

{

public string model; // Monesb

public string manufacturer; // IpousBomuTesb
public int numOfDoors; // KommuecTBO IBepei
public int numOfWheels; // KommuecTBO KoJiec
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// Homme unemm:
public int power; // MowsocTe mBUraTesNst
public double displacement; // PaBows: oBwam

OHaKO MOLLHOCTb U pa60qm“1 o0beM ABHraTess He ABAAKOTCSA CBOWCTBAMH aB-
TOMOOU S, TaK KakK, HanpuMmep, NOKHUI MOEro CbiIHa MOXXET MOCTaBJIATLCA C OAHUM
U3 NBYX JBUraTtenei c COBEpPLUEHHO pa3HbIMU MOLLHOCTSAMMH. ﬂBHFaTC.ﬂb ABJIACTCA
€CaMOJ0CTaTOYHOM KOHUEMNUHEH U MOXKET ObITh OMMUCAH OTAEIbHBIM KJIACCOM:

public class Motor

{
public int power; // MoWHOCTb
public double displacement; // PaBoumit obwem

Bbl MOX<ETE BHECTH 3TOT KJlacc B Kjacc Vehicle CJIeAyHOL UM o6pa30M:

public class Vehicle

{

public string model; // MogneJsib

public string manufacturer; // lpousBommresb
public int numOfDoors; // KomuuectBo nBepeit
public int numOfWheels; // KoJmuecTBO KoOJeC

public Motor motor;

CooTBETCTBEHHO, CO3/1aHHE sonsCar TEMNEPb BbIMNIAANUT TaK:

// Chavana cosgaeM OBuraTenb
Motor largerMotor = new Motor() ;
largerMotor.power = 230;
largerMotor.displacement = 4.0;

// Tenepb co3maeM aBTOMOOWIIb
Vehicle sonsCar = new Vehicle();
sonsCar.model = "Cherokee Sport";
sonsCar.sManfacturer = "Jeep";
sonsCar.numOfDoors = 2;
sonsCar.numOfWheels = 4;

// TlpucoenuHseMm OBUTATENb K aBTOMOOMIIO
sonsCar.motor = largerMotor;

Jloctyn k paboyemy o6beMy ABUratess U3 Vehicle MOXHO MOJYYUTh B [Ba 3Ta-
na, Kak rnokasaHo B MPUBEAEHHOM Aajiee ()parMeHTe:

Motor m = sonsCar.motor;
Console.Writeline ("PaBounit o6veMm paBeH " + m.displacement);

OnaHako MOXHO MOJIy4YUTb 3Ty BEJIUHHUHY U HEMOCPEACTBEHHO!

Console.WriteLine("Paboumnit o6beM paBeH " +
sonsCar.motor.displacement) ;

B mobom cayyae noctyn Kk 3HaY€HHUIO displacement OCYLULECTBASETCS Yepes
KJjacc Motor.

276 UACTb 2 O61bEKTHO-OpMeHTUPOBaHHOE NPOorpamMMMpoBaHmne Ha C#



CtaTunuyeckue yneHbl Knacca

BobIMHCTBO Y/IEHOB-AAHHbIX OMUCHIBAIOT OTAE/IbHbIE OOBEKTHI. PaCCMOTpMM
CJ'Ieﬂ,yIOI.LlMﬁ KJlacc Car:

public class Car

{

public string licensePlate; // HoMepHO# 3Hak aBTOMOGWMJIA

HomepHo# 3Hak siBAsieTCs cgoucmeom 0bbekma, ONMUChIBalOLLMM KaXXAblii aBTO-
MOOMJIb M YHHKa/IbHBIM 11 KaXKaoro aBromobuns. [lpucsanBaHue HOMEpPHOro 3Ha-
Ka OJHOMY aBTOMOOWJIIO HE MEHSIET HOMEPHO# 3HaK ApYroro:

Car spouseCar = new Car();
spouseCar.licensePlate = "XYZ123";

Car yourCar = new Car();
yourCar.licensePlate = "ABC789";

OnHako MMEKOTCS M TaKue CBOMCTBA, KOTOPbIE MPUCY LM BCEM aBTOMOOMIsM. Ha-
nMpUMeEp, KOJIMYECTBO BbIMYLUEHHbIX aBTOMOOMJIEH ABJsIETCS CBOWCTBOM KJlacca Car,
HO He OoTAe/ibHOro oobekra. Ceolicmeo kaacca NOMeYaeTces crnelralbHbIM KITHoye-
BbIM CJIOBOM static, KaK MOKa3aHo B cielytouieM pparMeHTe UCXOAHOrO TeKCTa:

public class Car

{
public static int numberOfCars; // BbmymeHo aBTOMOGMJIEN
public string licensePlate; // HomepHOM 3HAK aBTOMOOMJISA

OOGpallleHHe K CTaTUYECKUM YJI€HaM BBIMOJHAETCS HE MOCPEACTBOM 00b-
€KTa, a Yepe3 cam KJacc, Kak nokasaHo B ciiefytouieM ¢pparMeHTe ucxoa-
HOrO TeKcTa:

3ANOMHM!

// Co3maHume HOBOTO oObekTa kjacca Car
Car newCar = new Car();
newCar.licensePlate = "ABC123";

// YBeJuuMBaeM KOJIMUECTBO aBTOMOOMJEeM Ha 1
Car.numberOfCars++;

Ob6palueHue K uneHy oObekTa newCar.licensePlate BbIMOJIHAETCS MOCPEACTBOM
oObekTa newCar, B TO BpeMs kKak oOpalieHHe K (CTaTUYECKOMY) HJIeHYy Car . number Of
Cars OCYLIECTBJSETCS C MOMOLIbIO UMEHMU Kiacca. Bce obbekThl THMa Car
COBMECTHO MCIMOJIb3YIOT OJMH W TOT )K€ YJIeH numberOfCars, TaK YTO KaXXAblH
aBTOMOOMJIb COAEPHHUT TO XKE CaMOe 3HAUYEHHE ITOrO YJEHa, YTO U BCE MPOYHUE
aBTOMOOMJIM.
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Unenwvl knacca ABASIOTCA cTaTUYECKUMHU uneHaMu. Hectatuueckue une-
Hbl CBOW AJ1 Kax10ro “skzemmnispa” (Kaxaoro otaenbHoro odbekra) u
Ha3bIBAIOTCS Y/eHAMU IK3eMnIAPA. BblieneHHbIE KypCUBOM TEPMHHbI 51B-
JSIOTCS pacnpOCTPaHEHHbIM Ha3BaHWEM 3THX BUOB YJIEHOB.

3ANOMHM!

OHPEAEJ'IEHVIE KOHCTQHTHbIX YNeHOB-AaHHbIX
N Y1€HOB-AaHHDbIX TOMIbKO AJNIA YTEHUA

CneuvanbHbIM BMIOM CTaTHYECKHUX YJIEHOB SIBASETCA YIEH, NPEACTaBASIOWMIA
co00i KOHCTaHTY. 3HaYeHHE TaKOW KOHCTAHTHOM MepeMEHHOMN N0JIHHO ObITb YKa-
3aHO B O0OBSABNEHHUH U HE MOXET U3MEHSATLCS HUTAE B MpOrpamMme, Kak rnoka3aHo B
cnenyoweM ¢pparMeHTe MCXOAHOIO TeKcTa:

class Program
{
// Uncio OHeit B romy (BKJIOYAs BMCOKOCHBIM I'O)
public const int daysInYear = 366; // Homren mMeTncs

// VisapramisaTop

public static void Main(string[] args)
{

// 3To MaccumB (O HeM OymeT pacCKa3aHO HEMHOTO MO3Xe)

int[] nMaxTemperatures = new int{daysInYear];

for(int index = 0; index < daysInYear; index++)

{

// BBHUMCJIEHME CpelHell TemriepaTyphl OJis KaxOoro OHA Tona

}

KoHcTaHTy daysInYear MOXCHO MCMOAb30BaTh BE31€ B Ballieil MporpaMMe BMe-
cTo yucna 366. KoHcTaHTHbIE MEPEMEHHbIE OYEHb MOJIE3Hbl, TAK KaK MO3BOJSAIOT
3aMEHUTD “‘Marvyeckue uvciaa’ (B JaHHOM caydae — 366) onucarenbHbIM UMEHEM
daysInYear, YTO MOBbILLIAET y10604MTAEMOCTb MPOrpaMMbl U 0ONErYaeT ee conpo-
BoxcaeHue. C# npenocrasasier W Apyroit cnocod oObsABAEHUS KOHCTAHT — MOXHO
npeaBaputb 0ObsBNEHHE NEepeMEHHONW MOIHPHUKATOPOM readonly:

public readonly int daysInYear = 366; // MoxeT ObITb CTATMUYECKUM UJIEHOM

Kak v npu npumeHeHnn Moaudukatopa const, 3Ha4€HHE TAKOro ujeHa (nocie
TOrO, KaK Bbl MPUCBOUTE EMY MHHULIMAIM3UPYIOLLEE 3HAUYEHHE) HE MOXET ObITh H3-
MEHEHO HHUrAe B nporpamme. XoTs NPUYUHbBI ITOrO COBETA HOCAT CIIMLUKOM TeX-
HHUYECKHi1 XapaKTep, YTOObl OMUCBHIBATh UX B HACTOSALLEH KHUIE, MPH 0ObABIEHUH
KOHCTaHT MpeanoYTUTENbHO UCMOJb30BaTh MOAU(HUKATOp readonly.

278 UYACTb 2 O61BLEKTHO-OpMEeHTUPOBaHHOE NPpOorpaMMUpoBaHue Ha C#



Monudukartop const MOXHO MCMOABL30BaTh C JAaHHbIMU-UJEHAMH Kjlacca M
BHYTPHU METOIOB Kjacca; ofHako Moaudukatop readonly B METOJAX HELOMYCTHM
(o MeTonax noapobHee Gyner pacckaszaHo B rnase 13, “Metoabl™).

Jlnst KOHCTAHT UMeeTcst COOCTBEHHOE cornalueHre 06 UMeHoBaHWU. MHorue npo-
rpaMMHCTbl BMECTO MX UMEHOBAHHS TaK XK€, KaK U NMEPEMEHHBIX (KaK B MpUMepe
¢ daysInYear), NpeanoOYMUTAIOT UCMOIb30BaTh MPOMUCHbIE OYKBbI C pa3aeNeHHEM
CJI0B CUMBOJIaMH MOAYEPKUBAHUA — DAYS IN YEAR. Takoe cornalueHue no3Bonser
OTAENUTb KOHCTAHTbI OT OObIYHBIX H3MEHSEMbIX NEPEMEHHDbIX.
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[naBa 13

MeToabl

B 3TOW NMABE...

» OnpepeneHne metoaa
» [lepenavya aprymeHTos metoay
» [lonyyeHue pesynbTaToB U3 MeTOAA

» MeTtoaWriteline()

pOrpaMMHCTbI 10/DKHBI UMETb BO3MOXHOCTb pa3buBaTh OOJbLINE NpOrpam-

Mbl Ha 4acTH, C KOTOPbIMH sierko paboratb. Hanpumep, nporpammsl, conep-

’kaluecs B MpeAblAYyLIMX raBax 3TOH MMHU-KHWTHW, JOCTHratoT npeaena
KOJIMyecTBa MHpOPMALIMK, KOTOPYIO YEJIOBEK MOXKET YCBOUTD 3a OIMH pas.

C# noszsonser pa3aenuTh KOA Kiacca Ha pparMeHThI, H3BECTHBIE KaK Me-
moObi. MeToz 3KBMBaIEHTEH QYHKLMH, NPOLEAype WM NOoANporpaMmme
B Apyrux A3bikax. PasHuua B TOM, 4TO METO/ BCErAa ABASETCS 4aCTbiO
knacca. [IpaBuabHO CMpOEKTUPOBAHHBIE U PEaNU30BaHHbIE METOAbI
MOTYT 3HAYMTEJBHO YMPOCTHTh paboTy MO HAMUCAHMIO CJOXKHBIX MPO-
rpamm.

3ANOMHMI



Onpepenexne u Ncnonb3oBaHNe mertoaa

PaccMoTpuM cnenyroluuit npumep:

class Example

{

public int anlnt; // He cTaTuueckuit uyeH
public statie int staticlnt // CraTuueckuit ujeH
public void MemberMethod () // He cTaTMueCkmiti MeTon

{

Console.WriteLine ("3To MeTon 3k3emmigpa”);
}
public statie void ClassMethod() // CraTuueckmit meTon
{

Console.WriteLine ("3T0 Meron kunacca");

}

OneMeHT anInt sBASETCS YJIEHOM-AaHHBIMH, C KOTOPbIMH Bbl MO3HAKOMHJKCH B
yactd |, “OcHoBbl nporpammupoBaHus Ha C#”. OaHako 3neMeHT MemberMethod ()
anst Bac HOB. OH U3BECTEH KaK Memoo K3eMnAApa UM QYHKYuUA-41eH, NpeacTaBs-
towas coboit Habop kona C#, KOTOpbI MOXKET ObITb BbIMOJHEH C MOMOLLBIO CChIIKH
Ha UMs 3TOro Metoaa. YecTHo roBopsi, Takoe OnpeaeneHHe CMYLLAET JaXke MEHs, TaK
YTO Jyylle pacCMOTPETb, YTO TAKOE METO/A, Ha MpuMepax. (Main() U WriteLine ()
MCMOJb3YIOTCS MOYTH B KQXAOM NPUMEPE KHHUIH W SBSIOTCS METOAAMM.)

MMpumeyanue. Paznuune Mexay cTaTH4ECKMMH M HECTaTHYECKUMH METOAAMH
KpaiHe BaxxHo. YacTHuHO naHHas Tema OyaeT packpbiTa B HacTOsILLEH rnase, Ho 6o-
Jee noapo6HO 06 3TOM peub noitaet B raase 14, “[loroBopum 06 3TOM”, B KOTOpO#H
OynyT Oonee aeTanbHO pacCMOTPEHbI HECTATHYECKUE METObI.

Jlns BbI30Ba HECTATHMUYECKOro MeTOoAa HEOOX0AMM 3Kk3eMmasp kiaacca. [{ns
BbI30Ba CTaTHYECKOro MeToaa TpedyeTcsl UMsl Knacca, a He SK3eMIuIsp.
B cnenytowemM dparmeHTe npucBaMBaloOTCS 3Ha4€HUs 4ileHy oObekra
anInt W 4NeHy Kiacca (CTaTHYECKOMY UlleHy) staticInt:

3ANOMHU!

Example example = new Example(); // Co3maHme obBbekra

example.anInt =1; // VHMUMaIM3aLuma ujieHa C
// wvcrnosb30BaHMeM OOBEeKTa

Example.staticInt = 2; // VIHMUManu3auusa ujeHa C

// WCnoJib30BaHMeM KJiacca

[lpakTHuecku aHaNOrM4YHO B NPUBEAEHHOM Aanee GpparMeHTe MpoUcXoauT obpa-
LieHue (MyTeM BbI30Ba) k MeToAaM InstanceMethod () M ClassMethod():

Example example = new Example(); // Co3maHme 3K3eMIuapa
example.InstanceMethod () ; // BBI3OB MeTONa 3K3eMridpa
Example.ClassMethod(); // BEI30B MeToma KJacca
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// Crnemyoume CTPOKM HE KOMIUIUPYIOTCH :

example.ClassMethod () ; // Obpallenve k MeTOmy KJacca
// depes 3K3eMIIAp
Example.InstanceMethod(); // ObpalieHne K MeTody 3K3eMIlisgpa

// uepe3 kJjacc

Kaxxabii IK3EMIIAp Kjlacca UMEET CO6CTBCHHle, 3aKpbITYIO KOMHUKO JIHO-
ObIX YNEeHOB 3K3EMIidgpa. Ho Bce IK3EMIIAPblI OAHOIO M TOr'0 K€ Kjacca
UMEIOT OAHH U TE XKE HJICHLbI KJlacca (KaK YJCHbI-JaHHBbIE, TaK U MCTOIlbl)
H UX 3HAYCHMUA.

3ANOMHU!

BripaxeHue example . InstanceMethod () nepeaaeT ynpapieHHE KOLY, COAEpIKa-
wemycs BHyTpH Metoaa. [Ipouecc BbizoBa Example.ClassMethod () MPakTHYECKH
Tako# xe. B pe3ynbrare BbIMOAHEHHs NPUBEAEHHOTO Bhille pparMeHTa koaa (nocne
TOro Kak OyayT 3aKOMMEHTHPOBAHbI HE KOMIHJIMPYOLIMECS CTPOKH) Ha SKpaH Bbl-
BOJAMTCS caeayroulee:

3TO MeTOoH 3K3eMIqpa
370 MeTol KJiacca

[Tocne Toro kak MeToA 3aBepLUaeT cBOK paboTy, OH NepenaeT ynpaene-
HHE B TOUKY, U3 KOoTOpo# Obln Bbi3BaH. Takum oOpa3om, ynpasneHue ne-
penaeTcsi MHCTPY KUHH, CEAYIOLLEH 3a MHCTPY KLMEH BbI30Ba.

3ANOMHM!

B npuBeneHHOM MpHUMeEpE KOI METOJOB HE AENAET HUYETO 0COOEHHOro, KPOMe
BbIBOJA HA 3KPaH €MHCTBEHHOM CTPOKH, HO B OOLLEM CyHae METO/bI BbIMOJHSIOT
pa3NHyHbIE COXHbBIE ONEpaLlH, TAKHE KaK BbIYMCIEHHUE MAaTEMAaTHYECKHX DYHK-
Ui, 0ObEAMHEHHE CTPOK, COPTHPOBKA MAacCCHBOB MM OTMpPaBKa 3JEKTPOHHBIX
nuceM. CN0BOM, CI0XKHOCTb PELLIAEMbIX METOAAMH 3a1a4 HUYEM HE OFpPaHHYEHA.
MeToabl MOryT ObITh NH0O0OrO pasmepa v 1000 CTENEHHU CNOXKHOCTH, HO BCE XKE
Ayyiue, 4ToObl OHH ObLTM HEOONBLLIMMH MO pa3mepy A1 yao06cTBa paboThl C HUMH U
YMEHbLLIEHHS BEPOATHOCTH OLUMOOK.

OTa KHMra npv ONnUcCaHWW METOAOB B TEKCTE — KaK B cllyyae In-
stanceMethod () — COAEPXKHUT Napy ckoOoK (), 4ToObl ObLIO Nerye pac-
MO3HaTh, YTO peyb UAET O MeToae. B MpoTHBHOM ciyuyae uuTaTenb MOXET
3anyTaThCs, MbiTasCh pa300paThCsi B TEKCTE.

Ncnonb3oBaHne MeTo40B B Ballunx nporpammax

B 3TOM pasaene nas A€MOHCTpaLMK TOro, Kak pa3yMHOE OMnpeaesieHHE METO0B
MOXET CACNaTb NMporpaMmmy npoue Ajasa HanuCaHrusa ¥ NOHUMaHHU4, 6)/,[16’1‘ B3dTa MO-
HOJNMTHas nporpaMMa CalculatelnterestTable U3 rnaBbl 5, “YnpasneHue NoTo-
KOM BbITIOJIHEHHUS”, W pa3jesieHa Ha HECKOJIbKO METO/OB, YTO J€NaeT NporpamMMmy
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Oosiee nerko s HanucaHus W NoHWManus. Takoi npouecc nepenesku paboye-
ro Koja npu CoXpaHeHHH ero GyHKUHOHaIbLHOCTH Ha3blBAETCS peppakmopuHzom, v
Visual Studio 2012 u 60see nozgHue obecneunBatoT ynoOHOe MeHIO pedaKToprHra
Refactor, k0OTOpoe aBTOMaTH3UpyeT 00JIbLLIMHCTBO pacnpoCTpaHeHHbIX 3aaay pedak-
topuHra. [1pu pabore ¢ Visual Studio BeiGepute nyHkT MeHto Edit= Refactor (ITpag-
ka= PedakTopuHr), 4TOObI MONYUMTH JOCTYM K BOBMOXHOCTSM pedakTopHHra.

Ncnonb3OBAHWUE KOMMEHTAPWEB

UTteHne KOMMeHTapueB Npu onyuweHHOM NPo2pamMMHOM KoOe LOMKHO CNOCO6CTBO-
BaTb NOHVMMAHWIO HaMepPeHW NporpammucTa. Ecim 310 He Tak, 3HauwuT, Bbl NIOXO
KOMMeHTUpyeTe CBOM Nporpammbl. 1 HA06OPOT: ecnu Bbl He MOxeTe, ONyCTUB
60NbWNHCTBO KOMMEHTapWeB, NOHATb, YTO AenaeT NPOrpamMmma, Ha OCHOBaHUK
UMeH MeTOA0B, 3HAYMT, Bbl HEJOCTAaTOUYHO ACHO UMeHyeTe MeToAbl U/unu aenaeTte
UX CNMWKOM 6onbwnmn, MeHblve meToapbl NpeanoyTUTeNbHee, a XopoLwmne UMeHa
MeTOA0B NpeanoyTuTenbHee KOMMeHTapues. (BOT noyemy peanbHbin KOA umeeT
ropasgo MeHblUe KOMMEHTapues, YemM NpUMepsbl KOAa B 3TON KHure, B koge KHUru
KOMMEHTapu1u UcNonb3yoTca ana 6onee noagpo6HOro o6bACHeHNA.)

Tounyto uHdopmauuto 06 onpeaeseHHUsX U BbI30BaX METOJOB Bbl Hale-
T€ B MOCJeAYIOLHUX pa3aeiax 3ToH riabl. JJaHHbI npuMep — He 6oJiee
ueMm npocto 0630p. “Ckener” nporpammbl CalculateInterestTable Bbi-
MISAUT CeAYyOWKM 00pa3om:

3ANOMHU!

public static void Main(string[] args)
{
// TlpuriameHue BBECTM HauyasbHblM BKJIAN.
// Ecnau BkJIam OTpMUATESIeH, reHepupyeTcs coobueHue o6 oumbke.
// TlpurjameHve [JiS BBOOA MPOLEHTHOW CTaBKM.
// ECny MpoLleHTHas CTaBKa OTPULIATENbHA, I'eHEepUpyeTCHd
// coobmenue o6 oumbke.
// Tlpurnamenve Iy BBOOA KOJMYECTBA JIET.
// BBBOIN BBENEHHBIX HAHHHIX.
// UvKJ no BBeIEHHOMY KOJMYECTBY JIeT.
while(year <= duration)
{
// BblUMCJIeHME BHAuYeHMs BKJAOA C HAYMCJIEHHBMM MPOLEHTaM1.
// BBHIBOI pe3yibTaTa BHYUCIIEHUN.

}

310 npuMep Xopoluero MeTtoaa MpOEKTUpOBaHHA METOIOB. Ecau BbI U3YUHUTE
nporpammy, TO yBUAHTE, YTO OHa COCTOMT U3 CJICAYHOLHX TPEX yacrei:
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» 4acCTb Ha4aNbHOro BBOAA AaHHbLIX, B KOTOpOVI nonb3oBaTtenn seBOAAT
BKNaA, NPOUEHTHYIO CTaBKY U CPOK;

» pa3gen, BbiIBOAALWNIA BBEAEHHYIO NHGOPMaUMIO Ha 3KpaH, YTobbl Nob-
30BaTenb Mor y6enTbCA B KOPPEKTHOCTU BBOAa;

» nocneaHAA YacTb KOAa, CO3AALWAnN 1 BbIBOAAWAA Tabnuuy Ha 3KpaH.

ITO XOpoliuee Hauyalo A5 BbinojJHeHUs pedakropuHra. Kpome Toro, BHUMare.ib-
Hee pacCMOTpeB YacTb BBOAA Hauya/bHOU MH(bOpMaLMK, Bbl YBUAWUTE, YTO KO A4S
BBOAA

» BKNapga,
» NPOUEHTHOW CTaBKWn 1
» Cpoka

MPaKTHYECKH OAUH U TOT XKe.

DT0 HabaoneHHe faeT eLe 0aHy TOUKy A5 pedakTopuHra. Kpome Toro, Bbi Mo-
’KeTe HanucaTb MyCTbie METOAbI AJ11 HEKOTOPBIX M3 3TUX KOMMEHTapHEB, a 3aTem
3aMo/IHUTh MX OAWH 3a APYrUM. DTOT MOAXO Ha3biBAETCA NPO2PAMMUPOBAHUEM NO
Havepenuio (programming by intention). Takum 0Opa3oM MOKHO MOJYUYHTb HOBYHO
BEpCHIO NporpamMmbl — CalculatelnterestTableWithMethods:

using System;
// Tenepaumsa Tabmubl POCTa BKJIALa MO TOMYy Xe€ aJTOPUTMYy, YTO
// v B paHee pacCMaTPUBAaBUNIXCS MPOTDaMMax, ONHAKO B 3TOM
// nporpamme paboTa pacnpenesieHa MexIy HEeCKOJIbKUMA
// Meronam.
namespace CalculateInterestTableWithMethods {
public class Program
{
public static void Main(string[] args) {
// Pasgmen 1 - BBOX HaHHLX IS COSOAHMsT TaBrmamp!
decimal principal = OM;
decimal interest oM;
decimal duration = OM;
InputInterestData(ref principal, ref interest,
ref duration);

// Pasmen 2 - npoeepka BBEOEHHHX OAHHLX [TyTeM BHEOHA

// vx nommsoBaTermo Ha 3xpaH

Console.WriteLine(); // TIpOmnyCK CTpPOKM

Console.WriteLine ("Bkyan =" +
principal);

Console.WritelLine ("[lpoleHTHad CTaBKa
interest + "%");

Console.WriteLine ("Cpok = " 4
duration + " gyet");

1]
+
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Console.WriteLine();

// Paspen 3 - Bueom TaGmmp BRIANOB nO rojamM
OutputInterestTable (principal, interest, duration);

// OxXnIoaeM NOOTBEPXOEHMUS MOJb30BATEJIS
Console.WriteLine ("Haxmmre <Enter> gna " +
"3aBeplienns nporpaMMH. ..");
Console.Read () ;
1

// InputInterestData - BBOHO C KJaBMaType BKJIAOa,
// TPOLIEHTHOM CTAaBKM M Cpoka OJIA pacuera TabJMUb
// 3ror meron peammsyer paspen 1, paSbueast ero Ha Tpu
// xoMmoHeHTa
public static void InputInterestData(ref decimal principal,
ref decimal interest,
ref decimal duration) {
// la TonyueHue BKJamna
principal = InputPositiveDecimal ("BkJsan");

// 16 TlojlyueHne MNPOLEHTHOM CTaBKM
interest = InputPositiveDecimal ("npoueHTHas craBka");

// 1B llonyueHne Cpoka
duration = InputPositiveDecimal ("cpox");

}

// InputPositiveDecimal BO3BpalaeT MOJIOXUTEJILHOE YMUCJIIO
// tvna decimal, BBeIeHHOe C KJIaBMATYphl
// BxmONHSIeTCsT TONMBLKO OfHA NPOBepKa -~ Ha
// HeOTPMUATENLHOCTL BBEIEHHOIO SHaYeHVST
public static decimal InputPositiveDecimal (string prompt) {
// UMKJ BBIOJIHAETCH, [OKa He OyIeT BBEIEeHO BEepHOe
// 3HaueHue
while (true) {
// TpuriameHsue nJjs BBOIA
Console.Write ("Beemure " + prompt + ":");

// Tlonyuenme 3HaueHus Tuna decimal C KJaBuaTyphl
string input = Console.ReadLine();
decimal value = Convert.ToDecimal (input);

// BbIXOO W3 UMKJIA NPU BBOMNE KOPPEKTHOTO 3HAUEHUA
if (value >= 0)
{

// BO3BpAaT BBENEHHOI'O 3HAUeHMd

return value;

}

// B NpPOTMBHOM CJlyyae€ T'€HEPUPYETCS ¥ BHBOIUTCH
// coobueHne o6 oumbke
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Console.WriteLine (prompt +

" He MOXeT MMeTb OTpuLaTeJlbHOe 3HaudeHue");
Console.WriteLine ("MonpobyiTe eme pa3s");
Console.WriteLine();

}

// OutputInterestTable nna 3allaHHbIX 3HaueHMit BkJana,
// TPOLEHTHOM CTaBKM U CpOKA I'€HEepUpYeT ¥ BHIBOIMT Ha
// 3KpaH Tabmmuy pocTa BKJala
// Peamusawyst pasgena 3 OCHOBHOM NPOIpade!
public static void OutputInterestTable(decimal principal,
decimal interest,
decimal duration) {
for (int year = 1; year <= duration; year+t)
{

// BbUMCJIEHVE HAUMCJIEHHBIX [TPOLIEHTOB
decimal interestPaid;
interestPaid = principal * (interest / 100);

// BbMMCJEHME 3HaueHUs HOBOT'O BKJIAHA MyTeM

// IDODaBJIEHMS HAUMCJIEHHBIX MPOLIEHTOB K OCHOBHOMY
// BkJamy

principal = principal + interestPaid;

// OkpyTJlenve BkJialla OO KOMNeek
principal = decimal.Round(principal, 2);

// BeBOL pe3syJibTara
Console.WriteLine(year + "-" + principal);

Pa3nen Main () cOCTOMT K3 TpEX OYEBHMHBIX YaCTei, kaxxaas U3 KOTOpbIX CHab-
’KeHa KOMMEHTapUeM, BbIACIEHHbIM NONYXHUPHbIM WpudTomM. Kpome Toro, pas-
nen 1, B cBOIO oyepenb, MoAeNeH Ha Tpu noapasaena — la, 16 u 18.

Bam He caenyeT nbiTaThCsl BbIAEASATH B CBOMX UCXOAHBIX TEKCTaX KOMMEHTApHH
NOJY>XUPHBIM PUPTOM MM YKa3biBaTb HOMepa pa3aesioB. McxoaHblid TekeT pe-
anbHOW NporpamMMbl — W O6€3 TOro CJIOXKHAs M 3anyTaHHas LWTYyka, YTOObl BHOCHTb
B HErO UCKYCCTBEHHbIE YCN0XKHEHUs. Ha npakTuke Ans NOHUMaHUs A0CTaTOYHO siC-
HbIX W UH(OPMATUBHBIX HMEH METOOB, YKa3bIBAIOLWMX MX HA3HAYEHHE.

B paznene | ans BBoAa 3HaueHUH Tpex nepeMeHHbIX, HE0OX0aUMbIX A5 pabo-
Thl NpOrpammel (principal, interest UM duration), Bbi3bIBa€TCS METOA Input
InterestData (). B pasnene 2 nonyyeHHble 3HaY€HUs BbIBOASTCS Ha 3KpaH Tak xke,
Kak M B NpeablAyLMX BepcUsX nporpammbl. B paznene 3 cTpouTcst 1 BbIBOAMTCS Ha
3KpaH Tabnuua BKJIa40B C MOMOLLBIO MeToAa Output InterestTable ().
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HauHem c koHua, ¢ MeToaa OutputInterestTable (). B HeM coaepxuTcs umka,
B KOTOPOM BbIMOJIHAETCS BbIYMCIEHHE HAYUCIEHHbIX MPOLEHTOB, TOYHO TaK, KaK
B nporpaMme CalculatelnterestTable 6e3 meToaoB. [IpeumyluecTBo naHHOM
BEPCHUH 3aKJII0YAETCs B TOM, YTO MpH pa3paboTKe 3TOH YacTH KOoAa HE HYXKHO CO-
CpeaoTOYMBATLCS Ha AeTansx BBoAa U BepuduKauuu AaHHbIX. [Ipy HanucaHuWu
3TOro METOAa CJIEAYET NPOCTO AyMaTh O TOM, KaK BbIYMCJIHUTL U BbIBECTH TabNH-
Ly AJ8 y>KE€ NoJydYeHHbIX 3HaueHHit. [locne BbIMONHEHHS METOAA YpaBlEHHE BEP-
HETCS B CTPOKY, CIEAYIOLLYIO 3a BbI30BOM MeToja OutputInterestTable().
OutputInterestTable() — XOpOLUKi NOBOA AJ5 TOrO, y10Obl BOCMONBL30BATHLCA
MeHto pedaktopunra Refactor B Visual Studio. [/Ins 3Toro BbinosHUTE cheayouive
NENCTBHUS.

[
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Bocnonb3yntecb B KauecTBe CTapTOBOW TOUKM NpuMepom Calculatelnte-
restTableMoreForgiving w3 rnaBbl 5, “YnpaBneHne NOTOKOM BbiNoJiHe-
HUA", BbIBpaB MCXOAHDBIN TEKCT OT 06 bABNEHUA NepeMeHHON year A0 KOHLa
uumknawhile:

int year = 0; // TlepeMeHHas uMKJIA
while(year <= duration) // u Becb uumxja while
{

(/RN
}

Bbi6epute komanay menio Edit=>Refactor= Extract Method.
B ananorosom okHe Rename: New Method BBegute OutputInterestTable.

O6paTnTe BHMMaHMe, 4TO Kaxaoe MecTOMoNOXeHe B KoAe, rae ecTb CCbika Ha
HOBbIA METOA, NPU BBOAE aBTOMaTUYeCKU U3MeHAeTCA. [IpeanoxeHHan curHatypa
HOBOrO METOAA HAYMHAETCA C KNIYEBbIX CNIOB private static u BkntovaeT B ceba
principal, interest u duration B ckobkax. (B yactu 1, “OcHoBbl Nporpammu-
poBaHWA Ha C#’, KHUIN B KayeCTBe anbTepHaTVBbl KNloYeBoMy CnoBy public Bso-
auTcA private. [Toka UTo, €CNK 3aX0TUTE, Bbl CMOXKETe CAeNaTb METOA OTKPbITbIM
(public) nocne pedaktopuHra.)

private static decimal OutputlnterestTable(decimal principal,
decimal interest,
int duration)

WenknuTe Ha KHOMKe Apply ana 3aBeplieHns pedpaKkTOPUHra.

BoibpaHHbIA Bamu B N. 1 KOoA pacnonaraeTca nocne Main () U nMeHyeTtcA
OutputInterestTable ().Ha mecTe, rae oH Haxoaunca paHee, Bbl yBUAUTE Bbl-
30B 3TOrO MeToaa:

principal = OuputInterestTable(principal, interest, duration);
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MoryT npuMeHsTbCS ¥ ApYyryue BUAbl pedakTOpHHIra — HarpuMmep, H3MEHEHHE
nopsaKa napaMeTpoB METOAA, HO AajbHelluee yriybneHue B 3Ty TEMY BbIXOAMT 3a
paMKH JaHHOH KHHUIH.

[Mockonbky C# noaaepkHBaeT HMEHOBAHHbIE MapaMeTpbl, Bbl MOXKETE
yKa3blBaTh MapamMeTpbl MeToaa B M0OOM nopsiake, npeapapsis 3HaueHHe
napameTpa ero MMeHeM MpH Bbi3oBe MeToaa. [lonpobHee 06 3TOM BbI y3-
HaeTe HEMHOr o M03xe, a NoKa NpocTo 3Haiite, yto B C# 4.0 u Gonee nosa-
HHUX BEpCHSX MepeynopsaoyeHHe napaMeTpoB npobdnemMoi He sBseTcs.

COBET

B metone InputInterestData () Bbl COCPEIOTOYMBAETECH TONLKO Ha BBOAE TPEX
3HaYeHWi TUNa decimal. B naHHOM ciyyae, HECMOTpPS Ha TpU pa3jiMyYHbIE Nepe-
MEHHbIE, AEHCTBHUS MO UX BBOAY HAEHTHYHbI U MOTYT ObITh pa3MeLUeHbl B METOAE
InputPositiveDecimal (), KOTOpbIH OAMHAKOBO MPUMEHHM Kak AJs BBOJA BK1aaa,
TaK U [Ji1d BBOJA MPOLEHTHON CTaBKH M CPOKA, A1l KOTOPOro BbIMTOIHSAETCS pacyer.
3aMeTbTe, YTO TPH LiMKAA while B MCXOAHOM nMporpaMme MpeBpaTHINChL B OAHH B
Tenie MeToaa InputPositiveDecimal (). Tem cambiM ycTpaHeHO AyOnMpoBaHHe
KOAa, KOTOPOE BCEraa HeXenaresbHo.

MeToa InputPositiveDecimal () BbIBOAMT NpHUrialleHHE U OXKMAAET BBOAA
nonb3oBarens. Eciv BBeaeHHOE MOb30BaTeNeM 3HaY€HHE HEOTpHULUATENbHO, OH
BO3BpALLAET €ro Bbi3BaBLUEMY ero mertoay. Ecnu xe BBeaeHHOE 3HaY€HHE OTpHLa-
TebHO, METOA BbIBOAMT co0OLLEHHE 00 oLnbOKe U MOBTOpsET LMKA BBoAA. C TOUKH
3peHHs M0/b30BaTENs, NporpaMma paboTaeT TOYHO Tak XKe, Kak U paHblLUe:

Beenure Bkjan: 100

BeenuTe MpPOLEHTHYK CTaBKy: -10

[lpoLeHTHass CTaBka He MOXET OHTb OTPULATEJIbHOMN
MlonpoByuTe ele pa3

BBenuTe NpOLEHTHYK CTaBky: 10
Beeaoure cpok: 10

BkJyan 100
[lpoueHTHas cTaBka = 10%
Cpok 10 setr

]

1-110.0
2-121.00
3-133.10
4-146.41
5-161.05
6-177.16
7-194.88
8-214.37
9=2315,.1811
10-259.39
Haxammre <Enter> nsid 3aBeplieHMsA MNPOT'PAMMEI. . .
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3A4YEM BECNOKOUTbHCA O METOAAX?

Korga 8 1950-e rogpl B @opTpaHe noAsunacb KoHuenuua GyHKUUW, ee e AIMHCTBEH-
HOW uenbto 6bIn0 usbexatb aybnupoBaHna Kopga. MNpeanonoxum, Bol NUweTe
nporpammy, Kotopas A0J/1KHa BbIYNCAATb OTHOLIEHWE ABYX YMCeN BO MHOMUX Me-
cTax. B atom cnyyae nporpamma MoXeT NpOCTO BbI3blBaTb B 3TUX MeCTax MeTofl
CalculateRatio (), no3sonawwuni n3bexartb oybnuposaHus koaa. Takasa 3Ko-
HOMUNA MOXET NOKa3aTbCA He CNUWKOM 6O/bLION, eC/iM MeToa COCTOUT BCEro 13
napbl CTPOK, HO MeToAbl 6bIBAIOT Pa3HbIMK; OHWU MOTYT ObITb OYEHb CNOXKHBIMW Y
6onbwummn. Kpome Toro, pacnpoctpaHeHHble meToabl Hanopaobue WriteLine ()
MOrYT UCNOSIb30BaTbCA B COTHAX Pa3/INUHbIX MECT.

Bropoe npeumywiectso NpUMeHeHNA METOA0B TakXe O4YeBUAHO: NPOLLE KOPpeK-
THO HanNWcaTb U OTNAAWUTb OAVH METOA, YeM AeCATOK GparMeHTOB KOAa, U BABOWHE
npoule caenatb 310, ecsim metoa Hesennk. Metoa CalculateRatio () Bknovaer
NPOBEPKY TOro, YTO 3HaMeHaTe b B OTHOLEHWM He paseH Hy . Ecim y Bac umeetca
MHOXEeCTBO $pparMeHTOB KOAa, a He OfiMH MeTof, TO, CKopee BCero, B HEKOTOPbIX
MecTax NpPorpamMmbl Bbl NPOCTO 3abyaeTe BCTaBUTb 3TY NPOBEPKY.

MeHee oueBMAHO TpeTbe NPenMyLLEeCTBO: XOPOLWIO CNPOEKTUPOBaHHbIE METOAbI
CHMXKAIOT CNTOXKHOCTb Nporpammbl. Kaxkabii MeToa AOMKEH COOTBETCTBOBATL He-
KOTOPOW KoHuenuuu. Bol fomxHbI BbiTb CNOCOOHDLI yKa3aTb Ha3HauYeHWe Kaxaoro
mMeTopaa 6e3 ncnonb3oBaHUA CNOB U W L. Bbl BOomKHbI CneaoBaTth NPUHLMNY “OaWH
MeTog — ofHa 3agauva”

MeTtop Hanopobue calculateSin () CAyXWT naeanbHbiM Npumepom,. MNporpam-
MWUCT, peanun3ys CNIoKHble BbIYUCNEHUSA, COBEPLUEHHO He fomkeH 6ecnoKonTbes,
Kak UMeHHO ByayT npumeHeHbl ux pe3ynbTarbl. [puKnagHoi NPOrpaMmmmUCcT MoXxeT
ncnonb3osBaTtb MeTod calculateSin (), He MHTEPECYACb, KaK MMEHHO OH YCTPOeH
1 paboTaeT. DTOT NOAXOA CYWECTBEHHO CHUXKAeT KONMYECTBO Beller, O KOTOPbIX
AOMKEH NOMHUTBL NPUKNAaaHOW Nporpammuct. bonbuwyio paboTy ropasgo npouye
caenatb, eCv pasaenmTb ee Ha YacTu.

bonblwme nporpammbl, Kak, Hanpumep, TEKCTOBbIN PefakTop, CTPOATCA U3 MHOXKEeCTBA
METOA0B pa3Horo ypoBHsA abcTpakumn. Hanpumep, metog RedisplayDocument ()
[OMKeH Bbi3blBaTb MeToa Reparagraph () AnA Bbisogda ab3aues AoKymeHTa. 3TOT
MeTO/, B CBOIO ouepenb, AOMKEH Bbi3biBaTb MeToA CalculateWordWrap () ANA Bbl-
ynCneHna AnvH oTaeNbHbIX CTPOK ab3aua. Metop CalculateWordWrap () MoxeT
BbI3blBaTb MeToA LookUpWordBreak (), onpeaenaowmn, Kak BOMKHO 6biTb pa3bu-
TO ANA NepeHoca CNOBO, CTosALee B KOHLE CTPOKW. KaxkAabi N3 nepeyncNeHHbIX me-
TOAOB pellaeT ofgHy 3aaayy, KOTOPY MOXHO chOpMynnMpoBaTb NPOCTbIM Npeano-
XKeHvem (KCTaTtn, 06paTtvTe BHUMaHWE U Ha MHGOPMATUBHOCTb Ha3BaHWIN METOAOB).

be3 BO3MOXHOCTV a6Ccmpazupo8aHus CNOXHbIX KOHUENUWUIA HanucaHne Nporpam-
Mbl laXKe CpeaHei CIOKHOCTU CTAHOBUTCA NPAKTUYECKU Hepeanu3yembiM, He ro-
BOPA Y>Ke O CO34aHNM ONepPaLMOHHbIX CUCTEM, UrP, OGUCHOTO NPOrpPaMMHOro obe-
CNeYeHns N ToMy NOA0OHbBIX 6ONBLINX U CNOXHBIX NPOrPaMm.
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AprymeHTbl MeTofa

Metoa, noaoOHbIH NPUBEAEHHOMY HHUXE, MOJIE3€H MPUMEPHO TaK XKe, KaK U 3y0-
Has LIETKa, KOTOPOH MOXET MOJIb30BAThCS TOJBKO OJMH YENOBEK. DTO CBA3AHO C
TEM, YTO HMKaKHE JaHHbIE MPUBEAEHHOMY METOAY HE MEPEAAtOTCsl U UM HE BO3Bpa-
ITET G

public static void Output ()

{
Console.WriteLine ("310 MeTon") ;

}

CpaBHWM 3TOT MpUMep ¢ pealbHbIMU MeToAaMu. Hanpumep, MeTon Bbluucie-
HUS CHHYca TpeOyeT onpeaeNeHHbIX BXOAHbIX AaHHbIX (B KOHLE KOHLOB, Bbl BE/b
BBIYMCJISETE CHHYC Y4ero-To?). AHaJOrMYHO MPHU KOHKATEHAL WKW ABYX CTPOK HYKHO
nepeaarb METOAY ABE CTPOKH W MOJyYUThb OT METOAA pe3y ibTaThl ero pabotsl. Cre-
NOBaTebHO, BOBHUKAET KpaiiHsas HeoOX0AMMOCThb B MexaHW3Me oOMeHa Hdopma-
LMEH C METOLOM.

Nepepaua aprymeHTOB MeTOAY

3HaueHus, nepeaaBaeMbie METOLY, HAa3bIBAlOTCS apeymeHmamu memooa (apyroe
4acTO MCMOJIb3yeMOe Ha3BaHHe — napamempuol). BonbLLIMHCTBO METOAOB TPeOYIOT
Ans paboThl apryMEeHTOB onpeaeeHHoro Tuna. Bul nepenaere aprymeHTsl MeTony,
nepeuuchss Ux B ckobkax nociie ero uMenu. [poaHanuzupyem crienytouee HeGOb-
LIOE JOMOJIHEHHWE K paccMaTpUBaBLLEMYCS paHee kijlaccy Example:

public class Example

{
public static void Output(string someString)

{

L

Console.WriteLine ("Meron Output () nosyums apryMeHT:
+ someString) ;

OTOT METOA MOXHO BbI3BAaTh B CAMOM KJacce cleayoLnM obpa3om:
Output ("Hello");

B pe3synbTate MOXHO MOAyYHTb BBIBOJ, Ha 3KPaH:
Meron Output () nosyumn aprymeHT: Hello

FlporpaMMa nepeaacT Mertony Output ) CCbIJIKY Ha CTPOKY "Hello". MCTO,El no-
Jy4aeT 3Ty CTPOKY M MpUCBauBaeT el MMs someString. B Tene merona Output ()

nepeMeHHas someString MOXET MCMOJL30BaThCA TOUHO Tak, Kak atodas apyras ne-
peMeHHas Tina string.
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MO0>HO HEMHOIO U3MEHHUTDb MpHUMEP:
string myString = "Hello";
Output (myString);

B 3Tom ¢parmeHnTe nepeMeHHON myString NpUCBAaUBAETCS CCbIIKA HA CTPOKY
"Hello". BbI30B Output (myString) nepeaaer MeTony oObEKT, Ha KOTOpbIH cChla-
€TCs MepeMeHHas myString, T.€. Ty %e CTPOKY "Hello", 4TO U paHee. DTOT MPOLECC
u3o0paxkeH Ha puc. 13.1. PeaynbraT paboThl hparmeHTa HCXOZHOIO TEKCTA TOT XKE,
YTO M 10 BHECEHHS B HEIO U3MEHEHHH.

upperString
\ X"'Hello"

7

Output(someString)

Puc. 13.1. KonuposaHue 3Ha4yeHus
myStringe someString

3anoIHUTENH, KOTOpbIE Bbl YKa3biBa€Te AJIsl apryMEHTOB MpH HamMcaHUU
meTozaa (HanpuMmep, someString B Output () ), ABJSIOTCS napamempamu.
3HaueHus, KOTOpbIE Bbl MEPENAETE METOAY YEPE3 MapaMeTp, ABASIOTCS

TEXHUYECHE ~
noaposHoCTW  APCYMEHmAamMu. B sTO# KHMre naHHbie TEPMHHBI UCMNOJIb3YHOTCA Gonee

HJIMW MEHEC B3aUMO3aMEHACMO.

[Moxoxas uaes — nepenaya apryMeHToB nporpamme. Hanpumep, Bbl MOru 3a-
METHTb, YTO Main () 0OBIYHO MPUHHUMAET B KAUECTBE apryMeHTa MacCHB.

Mepepaua meToay HeCKONbKNX aprymeHTOB

MoxHO onpeneanTb METOI C HECKOJIbKUMHU apryMEeHTaMH pa3iiM4yHbIX THUMOB.
PaccmoTpuM B KauecTBe npumepa MeTo] AverageAndDisplay ():

// AverageAndDisplay
using System;

namespace Example
{ public class Program
! public static void Main(string[] args)
{ // OGpaleHnve k MeTOnYy-4dJIeHYy
AverageAndDisplay ("ouerimt 1", 3.5, "ouerxmt 2", 4.0);

// OxuIaeM NONTBEPKIEHMUS MOJb30BaTeJIs

Console.WritelLine ("Haxmmre <Enter> nmsa " +
"3aBeplienns NporpaMMal. ..");
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Console.Read () ;

}

// BverageAndDisplay ycpemHsSeT IBa 4YMCJa ¥ BHBOIUT
// pe3ysnbTaT C MCNOJIb30BaHMEM NepelaHHbIX MEeTOK
public static void AverageAndDisplay(string sl, double dl,
string s2, double d2)
{
double average = (dl + d2) / 2;

Console.WritelLine ("CpenHee " + sl
+ ", paBHOM " + dl
+ My " + 82
+ ", paBHOM " + d2
+ ", paBHo " + average);

BOTKaKBbHﬂﬂﬂHTBbBOﬂ3TOﬁﬂpOFpaMMblHa3KpaH

CpenHee oueHkyu 1, paBHOM 3.5, M OUeHkM 2, paBHOM 4, paBHO 3.75
Haxmre <Enter> mjs 3aBepmeHus NPOTPAMMHL. . .

MeToa AverageAndDisplay () OObSIBIEH C HECKOJIbKMMH apryMeHTaMu B TOM
nopsiake, B KOTOPOM OHH B HEE MepenaroTcs.

Kak 06bIYHO, BbIMONHEHHUE MPOrpaMMbl HAUUHAETCS ¢ NEPBOH MHCTPYKLUMU B
Main (). IlepBas cTpoka Main (), He IBASIOLLASICS KOMMEHTapHEM, Bbi3bIBAET METO.
AverageAndDisplay (), nepenasas eMy ABE CTPOKH W ABa 3HaY€HHs THMa double.

MeTon AverageAndDisplay () BbIUUCISAET CPEAHEE NEPEAAHHBIX 3HAUEHUI THNA
double, d1 U d2, nepelaHHbIX B METOJ BMECTE C MX UMEHAMMU (COAEPIKALLMMHUCS B
NepeMeHHbIX s1 U s2), M COXpaHSET MoNyUYeHHOE 3HaUEeHHE B IEPEMEHHOH average.

M3meHeHHe 3HaYeHU It apryMeHTOB BHYTPH METOJa MOXET MPHUBECTH K
ownbkaM. PazyMHee MpUCBOUTH 3TH 3HAUEHUS! BPEMEHHBIM MEPEMEHHBIM
Y MOAM(ULIMPOBATH YHKE UX.

COBET

CooTBeTCTBME ONpeAeneHnit apryMmeHTOB UX UCNONb30BaHMIO

Kaxablit apryMeHT B BbI30BE METOAA 1OJIKEH COOTBETCTBOBAThL OMpPENEIEHUIO
METO/a KaK B CMbICJIE THMNA, TaK U 8 cmbicae nopsoka. IlpuBeaeHHbIH nanee ucxoa-
Hblil TEKCT HEKOPPEKTEH U BbI3bIBAET OLUIMOKY B MpoLiecce KOMMUISLMH.

// AverageWithCompilerError - 3Ta Bepcus HE KOMIMIMPYETCS !
using System;

namespace Example

{

public class Program
{

public static void Main(string[] args)
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// Obpalienye K MeTOLNy-UJIEHY
AverageAndDisplay("ouewmiar 1", "ouenxm 2", 3.5, 4.0);

// OxvuinaeM MOOTBEPXIEHMUS MOJIb30BATEJISA
Console.WriteLine ("Haxmmre <Enter> nmus " +

"3aBepleHys NporpaMMe. . .");
Console.Read () ;

}

// AverageAndDisplay yCpemHseT HOBa uMCJia M BbIBOIUT
// pe3y’bTaT C MCMOJb30BaHMEM MEepenaHHBX METOK
public static void AverageAndDisplay(string sl, double dl,
string s2, double d2)
{
double average = (di + d2) / 2;

Console.WriteLine ("CpenHee " + sl
+ ", paBHoM " + dl
+ Il’ n L + 52
+ ", paBHOM " + d2
+ ", paBHO " + average);

C# oOHapy»H1BaeT HECOOTBETCTBUE THMOB NEPEAABAEMbIX METOAY apryMEHTOB
C aprymeHTaMH B onpeaenaeHuu Meroaa. Ctpoka "ouexky 1" COOTBETCTBYET THIY
string B ONpeAeNeHUH METOAa; OJHAKO COrJIACHO ONPEAEEHHUIO METOAA BTOPbIM
apryMeHTOM J0/DKHO ObITh YHC/I0 THNA double, B TO BpEMS Kak NpH BbI30BE BTOPbIM
apryMeHTOM MEeTOJa OKa3blBa€TCs CTPOKa string.

Jlerko yBUAETb, 4TO B KOZIE NEPECTABIEHbI MECTAMU BTOPOM U TPETHI aprymMeH-
Tbl. YTOOBI pelunTh NpobieMy, NOMEHsIHTE X MECTaMH, YTOObI OHM HAXOAMJIUCH B
NpaBHJILHOM MOpPSAKE.

Meperpyska meTopoB

25

B oaHom knacce MoxceT GbiTh 1Ba METO/A C OAHUM U TEM XK€ UMEHEM —
npU YCA06UY paznudus ux apeymennos. JTo siBleHUe Ha3bIBaeTCs ne pe-
epyskou (overloading) uMeHu MeToaa.

COBET

// AverageAndDisplayOverloaded OeMOHCTPUPYET BO3MOXHOCTb
// neperpysKyM MeTOona BHUMCJIEHWS M BbBOIA CPEOHErO 3HAueHMs
using System;

namespace AverageAndDisplayOverloaded

{
public class Program

{

public static void Main(string{] args)
{
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// BBHI30B NEpBOT'O MeTOna-4djeHa
AverageAndDisplay("moeit ouenkn", 3.5,
"TBoen oueHkn", 4.0);
Console.WriteLine();
// BBI30B BTOPOT'O METOIA-4JIEHA
AverageAndDisplay (3.5, 4.0);
// OxumaeM MOATBEPXIEHUS MNOJb30BATEJIS
Console.WritelLine("Haxymmre <Enter> gna " +
"33BepueHrsa NporpamMMH. . . ") ;
Console.Read() ;

}

// AverageAndDisplay - BbUMCJIEHME CPENHEro 3HaYeHUs IOBYX
// 4Yucenm M ero BLIBOL Ha BSKpaH C MepenaHHEMA MeTOLYy
// MeTkamy ITMX uMcen
public static
void AverageAndDisplay(string sl, double di,
string s2, double d2)
{
double average = (dl + d2) / 2;
Console.WriteLine ("Cpennee " + sl
+ ", paBHom " + dl);
Console.WriteLine("m " + s2
+ ", paBHOM " + d2
+ ", paBHO " + average);
}
public static void AverageAndDisplay(double dl,
double d2)
{
double average = (dl + d2) / 2;
Console.WriteLine("cpennee " + dl
+"n" + d2
+ " paBHO " + average);

}

B nporpamme onpeaenieHbl ABE BEpCUH MeToaa AverageAndDisplay (). [1po-
rpamma BbI3bIBAET OJHY M3 HUX NOCJE APYrOW, nNepeaaBas UM COOTBETCTBYIOLLME
aprymeHTbl. C# B COCTOSIHMM OMNPENENNTb NO NEPEAAHHBIM METOLY apryMeHTam,
KaKylo U3 BEPCHUH CIEAYET BbI3BATb, CPABHHUBAS THUMbI MNEPEAABAEMbIX 3HAYEHHH C
onpenenaeHusaMU MeToaos. [IporpaMma KOppeEKTHO KOMMHUIIMPYETCS H BbINOJIHAETCA,
BbIBOJASA Ha 3KPaH ClEAYOLHE CTPOKH:

CpenHee Moeit OLEHKM, paBHOM 3.5,
1 TBOEW OLeHKY, paBHoM 4, paBHO 3.75

CpenHee 3.5 u 4 paBHO 3.75
Haxammre <Enter> nsiA 3aBeplieHMA MPOTPAMMHL. . .
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Boo6uwe ropops, C# He N03BOJsIET UMETb B OAHOM NMporpamMme JBa MeToaa ¢ Oau-
HaKoOBbIMH UMeHaMHu. B KOHLUE KOHLUOB, KaK TOraa OH CMOXET pa3o6paTbcsl, KaKo# U3
MeToa0B cieayet Bbi3biBaTh? Ho neno B ToM, uto B C# UMsi MeTOa BO BHYTPEHHEM
npeacTaBJI€HHHU KOMMUIIATOpA BKJIKOYAET HE TOJIbKO HMS ME€TOAA, HO U KOJIHYECTBO U
THUMbI ero aprymeHToB. [1loatomy C# B cOCTOSIHUM pa3NMiUTh METO/bI

)» AverageAndDisplay(string,double, string,double) n
» AverageAndDisplay(double,double)

Ecau paccMaTrpuBaTb 3TH METOAbl C UX apryMeHTaMH, CTAaHOBHUTCSA O4YCBHUIHbIM,
YTO OHH pa3HbI€.

Peanusauvm AprymeHTOB No ymon4yaHuio

B HekoTopbIX ciy4asx AJis ynpoLUEHHUs! UCMOJIb30BaHUS MeToay Tpedyercs npe-
JomnpeaeNeHHOe 3HaYeHUE — apzyMeHm no ymoadanuio. Ecnv 601blUMHCTBY pa3pa-
O0TYMKOB, UCMOJb3YIOLHUX METOA, TpeOyeTCs ONpeae/iEeHHOE 3HaYeHHUE, 3HAYEHHUE
Mo YMOJIYaHHIO UMeeT cMbich. B 3Tom cayuae meton obnanaer nocraroyHoi rub-
KOCTbIO — pa3paboTUMKH, KOTOPbIM HYXHCHbI 3HAYEHHS, OTIMYHbIE OT 3HAYEHHUS MO
YMOJTYaHHIO, MO-MPEAKHEMY HMEIOT BO3MOXHOCTb UX MPENOCTaBlEeHUs. 3a4acTyo
’kenarenbHO UMeTb aBe (Mau Oonee) Bepcuu Metoaa. s 3Toro 0O6bIMHO UCMONb3Y-
IoTCs ABa 00LLey noTpedUTeNbHBIX crocoba.

» OpvH 13 MeTOaOB NpeacTaBnAeT cobon bonee cnoxHyio Bepcuto, obec-
neuusatoLyo 60nbwyio rnbKoCTb, HO TpebyioLylo 60NbLWOro Konuye-
CTBa apryMeHTOB OT Bbi3blBalOLL el NPOrpamMmmbl, IPUYEM HEKOTOpbIE U3
HUX MOTYT ObITb MPOCTO HEMOHATHBI NONb30BaTENIO.

Non nonb3osamenem meTofa NOAPA3yMEBAETCA NPOrPamMMMICT, Npu-

MEHAIWWIA ero B CBOUX NPOrpamMmax, Tak uTo nosib3oBaTeNlb MeToaa

1 NONb30BaTeNb FOTOBOW NPOrPaMMbl — 3TO pasHble Noau. Ewe ognH

TERIMECKHE TEPMWH, NPUMEHAEMBI ANA 0603HaueHNA TaKoro poaa Nonb3oBaTe-
nA, — KaueHm,

» ﬂﬂﬂ HEeKOTOPbIX aprymeHToB NpeaoCTaBNATCA aprymeHTbl N0 ymon-
YaHUIO.

ApryMeHTbI MO YMOJHAHHUIO JIETKO peain30BaTh C MOMOLLBIO NMEperpy3ku MeTo-
noB. PaccMoTpuM crienytolyto napy MeToaoB DisplayRoundedDecimal ():

// MethodsWithDefaultArqguments - IBe BepcuMy OLHOT'O M TOTO Xe
// Meroma, mpudYeM OOHA M3 HMX MPeNCTaBJsgeT BepCui BTOPOH C
// WCrNOJb3OBAHMEM 3HAYEHM APT'YMEHTOB [0 YMOJIYaHMIO

using System;
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namespace MethodsWithDefaultArguments

{

public class Program

{

public static void Main(string[] args)

{

}

// BBEI30OB MeTona-uJeHa
Console.WriteLine("{O}",

DisplayRoundedDecimal (12.345678M, 3));
// OxunaeM NOINTBEPXIEHWUS MOJb30BATEJIA
Console.WriteLine ("Haxamre <Enter> pna " +

"3aBeplleHns NpPOT'PaMMsl. . . ") ;
Console.Read();

// DisplayRoundedDecimal npeofpa3yeT 3HaueHue Tuna

// decimal B CTpPOKY C ONpeleJsleHHEM KOJIMYECTBOM 3Haualmx
// undp

public static

string DisplayRoundedDecimal (decimal value,

{

}

int nNumberOfSignificantDigits)

// CHadana OKpyTJIeM UMCJIO OO yKa3aHHOTO KOJMUECTBAa
// 3Havammx uudp ...
decimal mRoundedValue =
decimal.Round(value,
nNumberOfSignificantDigits);

// ... v npeobpasyeM ero B CTPOKY
string s = Convert.ToString(mRoundedValue) ;
return s;

public static string DisplayRoundedDecimal (decimal value)

{

Mertoa DisplayRoundedDecimal (decimal, int) npeobpa3yer 3HaueHWe TUna
decimal B 3Hay€HWE THNA string C ONpeAESEeHHbIM KOJMUECTBOM 3HaYaLUX LUbp
nocje aAecaTH4Hon ToukH. [TockonbKy uncaa Tuna decimal 4acTO MPUMEHSAIOTCA B
¢1HaHCOBBIX pacueTax, Haubosiee pacrnpocTpaHeHHbIMH OyayT BbI30BbI 3TOrO Me-
TOAA CO BTOPbIM apryMEHTOM, paBHbIM 2. B aHanu3upyemok nporpamme 370 npea-
YCMOTPEHO, U BbI3OB DisplayRoundedDecimal (decimal) € OAHUM apryMeHTOM
OKpYIIISIeT 3Ha4U€HWE 3TOro apryMeHTa 10 AByX LM pnoce AeCITHUHON TOYKH, MO-
3B0JI1A5 N0JIb30BATEO HE GECMOKOMTBCSA O CMBICIE U YHCIOBOM 3HAYEHHH BTOPOIo

// BerbmBaeMm DisplayRoundedDecimal (decimal, int) c
// yKa3aHveM KOJMUECTBAa 3HaualMX LMOp MO yMOJUYAHMIO
string s = DisplayRoundedDecimal (value, 2);

return s;

aprymeHra mMeroaa.
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O6paTuTe BHUMaHHE Ha TO, YTO BepcHsi MeToaa DisplayRounded
Decimal (decimal) B N€HCTBUTENbHOCTH BbI3bIBAET METOA DisplayRou
ndedDecimal (decimal, int). Takas npakTvka No3BoAsET u3bexcath He-
HY>XHOro ayonupoBaHusi kona. O606L1eHHas BEpCHsi METOAa MOXET HC-
MoJIb30BaTh CYLIECTBEHHO 00JIbLLIEE KOJUUYECTBO apryMEHTOB, KOTOpbBIE €€
pa3paboTUMK MOXKET JAXKE HE BKJIFOUYHUTD B 1IOKYMEHTALIMIO.

3AMOMHUE

HeobxoauMocTb H3nHlIHE YacTo oOpalaTbes K CrpaBOYHOH CUCTEME M
NOKYMEHTALMH, YTOObl Y3HAaTh 3HAUEHHUsl apryMEHTOB MO YMOJIYaHHUIO,
OTBJIEKAET MPOrpaMMHUCTa OT OCHOBHOM paboThl, UTO Aenaet ee Oonee
TpyAaHOH, TpedytoLei 60blie BpeMEHH W YBEUUMBAET BEPOSITHOCTD MO~
SIBICHUS OLLKOOK,

BHUMAHUE!

ApryMeHTbI M0 YMOJUYaHHIO HE MPOCTO cOeperaroT CHilbl JEHUBOrO Nporpam-
mucta. [IporpammupoBanue — pabora, TpeOyrowas Bbicouaiiieit CTeneHn KoH-
LEHTpaLMH, U M3JIHULIHUE apryMEHTbl METOAA, A1 BbISCHEHHUS HA3HAYEHHUS U pe-
KOMEHAYEMbIX 3HAYEHHI KOTOpPbIX HEOOX0AMMO 0Opalathes K 10KYMEHTALHH,
3aTpyAHSAIOT NPOrpaMMHpPOBaHHE, MPUBOASAT K NEpepacxoly BPEMEHH U MOBbILLAIOT
BEPOSTHOCTb BHECEHHS OLUMOOK B KOA. ABTOp METOAA XOPOLLO MOHUMAET B3aUMOC-
BSI3M MEXY apryMEHTaMH MeToa U cnocobeH 06ecneynTh HECKONbKO KOPPEKTHbIX
neperpy>KeHHbIX BEpCHH, Ooniee NpyKECTBEHHbIX K KIUEHTY.

[Tporpammuctsl Ha Visual Basic 1 C/C++ npuBbIKAM NpeaOCTaBAATL 3HAYEHHE
Mo YMOJYaHHIO 7151 NapameTpa HeMocpeACTBEHHO B cUrHaType metoaa. [lo Bbixoaa
B cBeT C# 4.0 Takoe Obin0 HeBo3moxHO B C#. Tenepb 3Ta BO3MOMHOCTb €CTb U Y
nporpaMMucToB Ha C#.

Hanpumep, xoTs neperpyska MeToaa B NpeAbIAYLLEM NPUMEPE ABASETCS BMOJHE
MpUEMJIEMBIM CMOCOOOM peanu3aLuu napameTpa no yMoJ4aHUIO, MOXHO TaKKe 3a-
NaTb NapameTpbl MO YMOJYaHHIO, UCMOb3Ys 3HAK paBEHCTBA (=):

// MethodsWithDefaultArguments2 - nmpenocTaBjleHMe HeODA3aTeJIEHOT'O

// 3HaueHMsa napameTpa MeTona IJIA M30eXaHMA Neperpy3Ku.
using System;

namespace MethodsWithDefaultArquments?2
{
public class Program
{
public static vold Main(string[] args)
{
// BbI30B MeToma-uJieHa
Console.WriteLine("{0}",
DisplayRoundedDecimal (12.345678M, 3));
// OxunaeMm fONTBEPXIOEHMA MOJIb30BATEJA
Console.Writeline ("Haxmre <Enter> mna " +
"3@aBeplweHnsa NporpaMMkl. . .");
Console.Read () ;
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// DisplayRoundedDecimal npeoBpasyeT 3HaueHue Tuna
// decimal B CTpOKY C OnpeneJieHHbIM KOJMUECTBOM 3Haualmx
// umbp. ITOT napameTp HeobszareseH. [lpy BH30Be MeToma Oe3
// BTOPOT'O mapaMeTpa MCHOJb3yeTCs 3HAUeHMe MO YMOJUYAHMI.
public static string DisplayRoundedDecimal (

decimal value,

int nNumberOfSignificantDigits = 2)

// CHaualla OKpyIJIIeM UMCJO OO yKa3aHHOT'O KOJMUECTBa
// 3Hauvaumx umdp ...
decimal mRoundedValue =
decimal.Round (value,
nNumberOfSignificantDigits);

// ... n npeoBpasyeM ero B CTPOKY
string s = Convert.ToString(mRoundedValue) ;
return s;

[Touemy Microsoft BHecna 3Tu uameHenus? Oreer — COM. O6bekTHas
mozenb komnoHeHToB (Component Object Model — COM) Gbina apxu-

TEKTYpHOH napaaurmoii ans npoaykros Microsoft no Beinycka .NET u
nomrosioaw 110 CHX MOP WMPOKO pacnpocTtpanena. Office, Hanpumep, NOJHOCTBIO
pa3paboraH ¢ ucnosnbzoBanueM COM. [1punoxenus COM paspabarbiba-
torcst Ha C ++ uim Visual Basic 6 n 6onee paHHUX BepcHsiX, @ METObI U3
3THUX KJIACCOB J0MYCKAtOT HeobOs3aTenbHble napameTpbl. Takum o6paszom,
cBsizb ¢ COM 6e3 ucnonb3oBaHMs JOMOJHHUTENBHbBIX MapaMETPOB MOXET
CTaTh 3aTpyAHUTENbHOHI. UTOOBI ycTpaHuTb 3TOT AMcOanaHc, B C# 4.0
6b111 no6aBneHbI HeOOs3aTeNbHbIE MapaMeTpbl (Hapsily ¢ pAOM ApYrux
by HKUMOHaNbHBIX BO3MOXHOCTeH). B rnase 21, “HMMeHoBaHHbIE M He-
obs3aTenbHbIE MapaMeTpbl”, UMEHOBaHHbIE U HeoOs3aTebHbIE napame-
Tpbl paccmarpuBaroTcs 6onee noapodHo.

Bo3sBpart 3HaueHn n3 metoaa

MHorue peanbHble ONEpaLUK CO3Aat0T 3HAUYEHHS, KOTOPbIE JODKHbI ObITh BO3-
BpalllEHbl TOMY, KTO BbI3BaJ 3TH onepauvu. Hanpumep, MeToa sin () noayuaer
apryMeHT W BO3BpallaeT 3HaYEHHME TPUrOHOMETPHUECKOH Py HKLMH “CHHYC” 15
JAAHHOro aprymeHTa. Metoa MOXeT BEPHYTh 3HaYE€HHME BbI3bIBAIOLIEMY METO-
Ay AByMs cnocobamu. Hanbonee pacnpocTpaHeHHbIH — C MOMOLLBIO KOMaHbl
return; Npy BTOPOM CMOCOOE MUCMOJb3YOTCS BO3MOXKHOCTH Hepedayu apeymeH-
Mo no ccolike.
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Bo3BpaT 3HaueHUA onepaTopom return

B npusenenHom nanee pparmeHTe HCXOOHOTO TEKCTa AEMOHCTPUPYETCS HEGOb-
LLOM METO/1, BO3BPALLAIOLIMI CPEAHEE 3HAUYEHHUE NEPEJaHHbIX EMY apryMEHTOB:

public class Example
{
public static double Average (double dl, double d2)
{
double average = (dl + d2) / 2;
return average;
}
public static void Test ()
{
double vl = 1.0;
double v2 = 3.0;
double averageValue = Average(vl, v2);
Console.WriteLine("CpenHee mna " + vl
+ n M n + V2 + n paBHO "
+ averageValue);
// Takoy MeTon TakxXe BINOJIHE paboTOCnOCOBeH
Console.WriteLine ("CpenHee nja " + vl
+"u" +v2+ " paBHO "
+ Average (vl, v2));

[Ipexxne Bcero, obpaTuTe BHUMaHHE Ha TO, UTO MeTOA OOBSABAEH KakK public
static double Average (): THN double nepea UMEHEM METOJa YKa3biBa€T Ha TOT
¢akT, 4To MeToa Average () BO3BpAlLAET Bbi3bIBAIOLIEMY METOJY 3HAUYEHHE THUMa
double. MeToa Average () MCMOJb3YeT UMEHa d1 ¥ d2 AN 3HAYEHUH, NepeaaHHbIX
eMy B kayecTBe apryMeHToB. OH CO31aeT NEpeMEHHYIO average, KOTOPOI MpHUCBa-
MBaET CpeaHee 3HaYeHHE ITHX NMEPEMEHHbBIX. 3aTeM 3HaYE€HHE, COAepIKalleecs B ne-
pEMEHHOM average, BO3BPALLAETCS Bbi3bIBAIOLLEMY METOLY.

[TporpamMMHCTBI HHOTAA FOBOPST, UTO “METON BO3BpALLAET average’. ITO
HEKOPPEKTHOE BblpaXkeHHe. [ OBOpHUTD, YTO NepeaaeTcs WK BO3BpalLaeT-
Csl average WM MHas NEepeMeHHas, — HeTo4YHO. B naHHOM cayuae Bbi3bl-
BHAMAHVEL  BalOLLIEMY METOJY BO3BpallaeTCs 3nauenue, coaepxalleecs B rnepeMeH-
HOM average.

Bbi30B Average () U3 MeTOAa Test () BBIMSAMUT TaK XKe, Kak U BbI30B J11000-
ro Apyroro MeToaa;, OJHaKo 3Ha4eHHe TUmna double, BO3Bpallla€MO€ METOAOM
Average (), COXpaHAETCS B IEPEMEHHOMN averageValue.

MeToa, KOTOpbIit BO3BpaLLAaeT 3HaYeHHE (KaK, HarpuMep, Average () ), HE
MOXET 3aBEPLUMTLCS MPOCTO MO AOCTHXEHHUH 3aKpblBatoLLed GUrypHoi
ckoOkH, nockosibky C# coBEpLIEHHO HEMOHATHO, KAaKOe XK€ UMEHHO 3Ha-
yeHue J0KeH OyleT BepHY Tb 3TOT MeToA? J[ns 3TOro 06si3aTenbHO Hanu-
yue oneparopa return.

3ANOMHU!
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OnpepeneHne metoaa 6e3 Bo3BpalaeMoro 3HaueHus

BeipaxceHue public static double Average (double,double) OObSBASET Me-
TOJ Average () Kak BO3BpallaroLlui 3Ha4eHHe Thna double. OfHAKO CYLIECTBYIOT
METObl, HE BO3BpalLaloLre HUuero. PaHee Bbl cTankMBalMCh C MPUMEPOM TaKOro
meTtoza, AverageAndDisplay (), KOTOPbIH BbIBOAW BbIUUCIEHHOE CPEIHEE 3HAYE-
HME Ha 3KpaH, HUYEro He BO3BpaLlasi Bbi3biBaloLEMY MeToay. BMecTo Toro utobsl
OMyCTUTb B 0ObSBAEHHH TAKOrO METO/A THI BO3BpalLlaeMoro 3HayeHus, B C# yka-
3bIBAa€TCA void:

public void AverageAndDisplay(double, double)

KntoueBoe cnoBo void, ynotpebieHHOE BMECTO UMEHH THMa, MO CYTH, O3Haua-
€T omcymcmeue muna, T.€. yKa3blBa€T, YTO METOJ] AverageAndDisplay () HHUYEro
He BO3BpallaeT Bbi3biBatolemMy Metoay. (B C# nioboe oObsBaeHue metona o6s3aHo
yKa3blBaTh BO3BpALL@EMblil THI, JaXce €CJIK 3TO void.)

Meroa, KOTOpbIi HE BO3BpALLIAET 3HAYEHHS, MPOTPAMMHUCTAMH Ha3blBAET-
¢ void-memoooM, N0 UCMOJIb30BAHHOMY KJIKOYEBOMY CJIOBY B €r0O OMH-
CaHHM.

3ANOMHMU!

Mertoabl, He sBastOLIMECs void-METOAaMH, BO3BPALLAIOT YNpaBieHHUE BbI3biBa-
IOLEMY METOLY MPH BbIMOJHEHHUHW OMNepaTopa return, 3a KOTOPbIM CJlEyeT BO3Bpa-
LaeMoe BbI3blBatOLIEMY MeTOAY 3HaueHHe. [lockonbky void-MeToa He BO3BpaLla-
€T HMUKAKOro 3Ha4Y€HMUsl, BbIXOJ U3 HErO OCYLUECTBSETCS MOCPEACTBOM OrNepaTopa
return 6e3 kakoro Obl TO HH 6b110 3HaUEHHs MO0 NPH TOCTHXKEHUH 3aKpbIBaIOLLEH
Teno meroaa ¢urypHoi ckobku. PaccmoTpum cneayrowumii Meton DisplayRatio():

public class Example
{
public static void DisplayRatio(double numerator,
double denominator)
{
// Ecnn 3HameHaTesb paBeH 0. ..
if (denominator == 0.0)
{
// ... BeBeCTM coobueHue 0O oumbke U BEpHYTb
// ynpaBJjieHve Bb3bBALEMY METONY . . .
Console.WriteLine ("3HaMeHaTenb He MOXeT OblTb HyJeM");
// BeIXOI M3 MeTona
return;
}
// 3ra 4acTh MeTOla BHIIOJIHAETCHS TOJIbKO B TOM CJlyuyae,
// korma 3HaMeHaTeJlb He paBeH HyJuo
double ratio = numerator / denominator;
Console.WriteLine ("OrHomeHye " + numerator
+ " k " + denominator
+ " paBHO " + ratio);
} // Eciv 3HameHaTesb He paBeH HyJIo, BbIXOH M3 MeTona
} // BHIMOJHAETCA 30eChb
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METOA Writeline()

Bbl MOrnun 3ameTtuTb, 4To MeToa Writeline (), NCNONb30BaBWWIACA B paccMaTpu-
BaeMbIx Nporpammax, NpeacTaBnseT cobon He 6onee yem BbI30B MeTOAA Knacca
Console:

Console.WriteLine("9To — BHI3OB MeToma");

Metog WriteLine () — OAWH U3 MHOXeCTBa NpeaonpeaeneHHbIX MeToaos, npe-
[octasnsaembix bubnuotekon .NET. Console — npeaonpeaeneHHbli Knace, npea-
Ha3HaYeHHbIN ANA UCNONb30BaHWNA B KOHCOJIbHbBIX NPUNOXKEHWAX.

AprymeHTOM Metofa WriteLine (), NPUMEHABLIMMCA B PAaCCMOTPEHHbBIX Bbille
npymMepax, ABNAETCA CTPOKa string. Onepartop + NO3BONAET NPOrpaMMUCTy CO-
6paTb 3Ty CTPOKY U3 HECKONBbKUX CTPOK WUNN CTPOK N NEPEMEHHBIX BCTPOEHHbIX
TMNOB, HaNpUMep, Tak:
string s = "Mawma";
Console.WritelLine ("MeHsa 3oByT " + s +

", M MHe " + 3 + " roma");
B pe3ynikrate Bbl yBUAMTE BbiIBEAEHHYIO HA 3KPaH CTPOKY“MeHs 30By T Malua, 1 MHe
3 roma”

Bropow Bua MeTopa WritelLine () AONyckaeT Hanuuve 6onee rubkoro MHOXecTBa
aprymeHTOB, Hanpumep:
Console.WriteLine("MeHsa 3oByT {0} u MHe {1} roma",

"Mawa", 3);
MepBbili aprymeHT Takoro Bbi30Ba Ha3biBaeTcA $OPMaTHOW CTPOKOW. B JaHHOM
npumepe CTpoKa "Maiwa" BCTaBNAETCA BMECTO CUMBONOB {0} — Hynb yKa3biBaeT
Ha NepBbI apryMeHT Nociie KOMaHAHOW CTPOKW. Llenoe uncno 3 BctasnAeTca B
No3uLMIo, MOMEUEHHYIO Kak {1}.3TOT Bua metoaa 6onee 3¢pdeKTrBeH, NOCKONbKY
KOHKaTeHauuA CTPOK He TaK NPOCTa, Kak 3TO 3BYUMT, U He CTONb 3¢ deKTuBHa.

Meton DisplayRatio () HaduMHaeT paboTy C NPOBEPKH, HE PABHO JIM 3HAUYEHHE
denominator HyJHO.

» Ecnm 3HaueHmne denominator paBHO Hy O, NPOrpaMma BbIBOAWT CO06-
weHuve 06 ownbke 1 BO3BpPaLLAET yNpaBNeHVe Bbi3biBaOLWEMY MeToay,
He NbITafACb BbIYNCAUTD 3HaYeHWe OTHOLWEHUA. [py NONbITKe BbIYNCAUTD
OTHOWeHWe npou3owna 6bl OwnbKa aeneHnsa Ha HyNb C aBapUAHbIM
OCTaHOBOM NPOrpammbl B pesynbTare.

» Ecnm 3HaueHne denominator He paBHO Hy Mo, NPOrpamMmMa BbIBOAUT Ha
3KpaH 3HauyeHne oTHoweHuA. Mpu 3TOM 3aKpbiBatowan GpurypHasa ckob-
Ka nocne Bbi30Ba MeToAa WriteLine () ABNAETCA 3aKpbiBatowwen CKO6-
KON MeToAa DisplayRatio () W, Takum ob6paszom, npeactasnsaeT cobon
TOYKy BO3BpaTa U3 METO/a B BbI3blBaIOLLYIO MPOrpammy.
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Ecnin 6b1 3T0 ObLIO €AMHCTBEHHOI pa3HULiei, He 0 YeM Ob110 Obl MHOTO MUCaTh.
OnHako BTOpas opma WriteLine () MpeAOCTaBASET psl 3JEMEHTOB YNpaBieHHS
¢dopmaToM BbIBOJA, ONMCaHHbIX B riase 3, “Pabora co cTpokamu™.

Bo3BpaT HeCKONbKNX 3HAYEHUN
C NCNONb30BaHNEM KopTexen

B Bepcusax C# no C# 7.0 kaxcaoe BO3BpalllaeMoe 3HaUYE€HUE SABJSETCS OTAEJb-
HbIM 0OBEKTOM. DTO MOXKET ObITh COXKHbIH OOBEKT, HO 3TO BCE €LUE €AMHCTBEHHbI i
o6bekt. B C# 7.0 MOXHO BO3BpaLLaTh M3 METOJ0B HECKOJIBKO 3HAYEHUH, UCMONb3YS
kopTexH. Koptex — 3T0 pa3HOBHAHOCTb IMHAMMYECKOrO MacCHBa, HOMHMHAJIbHO
COZIEPKALLEro Ba IEMEHTA, KOTOPbIE MOXHO MHTEPNPETUPOBATH Kak Napy “Kiou—
3HayeHue” (HO 3To He obs3aTenbHo). B C# Bbl Taloke MOXeTe c031aBaTb KOPTEXKH,
coaepxatiue 6onee NByX 31eMeHTOB. MHOrMe A3blkH, Takue kak Python, ucnosab3y-
FOT KOPTEXH, YTOObI YNPOCTUTL KOAUPOBAHUE W 3HAUMTENILHO 00aeryuTh paboTy co
3HAYEHUSAMM.

®akrnuecku C# 4.x BBE1 KOHLEMLIMIO KOPTEXEH Kak 4acTb N0AX0Aa AMHaAMHYe-
ckoro nporpaMmmupoBanus. OaHako C# 7.0 npoaBuraeT Ucnosib30BaHHE KOPTEKEH,
MO3BOJISIOLLMX BO3BPALLATb HECKOJIbKO 3HAYEHHH, @ HEe TOJIbKO 0AWH 00bekT. [loa-
poOHbIH 0030p KOpTEXei BBIXOAMT 32 paMKW AAHHOH KHWIH, HO OHW TaK XOpOLLO
paboTatoT Npu BO3BpaTe CJAOXKHBIX AaHHBIX, YTO BaM, OMpeaeeHHO, HE0OX0AUMO
3HaTh KOE-4TO 00 3TOM MX MPUMEHEHHH.

KopTex c AByMA anemeHTamu

Koprex 0cHOBaH Ha Tune JaHHbIX Tuple, KOTOPbIH MOXET MPUHUMATb OAHO MJIH
JBa BXOAHbIX J@HHbIX, MPHUYEM HaUOOJIEE pacpOCTPAHEHHBIMH ABJISIOTCS KOPTEXKH
C ABYMsl 3JIEMEHTaMH (B MPOTHBHOM CJIyHa€ Bbl MOXETE MPOCTO BEPHYTb €AUHCTBEH-
HblH 00bekT). Jlyulunii cnocod paboTsl ¢ kopTekaMH — MPEeAOCTABUTb THIbI JaH-
HbIX MEPEMEHHbIX, C KOTOPbIMH Bbl MJaHUpyeTe paboTaTh, KaK 4acTb OObSABJACHHS.
Bot npumep MeTona, KOTopbli BO3BpaLLAET KOPTEXK:
static Tuple<string, int> getTuple()

{

// Bo3BpallaeT eOuHOe 3HaueHMe Kak KOpTex
return new Tuple<string, int>("Hello", 123);

Kopn HaunHaeTcs ¢ ykazaHus TOro, 4To getTuple () BO3BpalLaeT KOpTex Tuple
M3 ABYX 3JIEMEHTOB C THUMaMM string W int. KitoueBoe cAOBO new KHCMOJb3yeT-
cs AJA CO3JaHus dK3eMrusapa Tuple, C TUMAMKW JaHHBIX, OMUCAHHBIMU B YTJIOBBIX
ckoOkax, <string, int>, M yKa3aHHbIMH 3HAYEHUIMH AaHHbIX. MeTon getTuple ()
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BO3BpallacT ABa 3HAYEHHA, C KOTOPbIMH Bbl MOXETE pa6OTaTb Mo OTAEJAbHOCTH, KaK
MOKa3aHO aJaJee:
// Hauyano nporpammkl.

static void Main(string(] args)

{
// TonydyeHue KopTexa.
Console.WriteLine (

getTuple().Iteml + " " + getTuple().Item2);
// OxuioaeM NOOTBEPXKIOEHMUS [OJIb30BATEJS
Console.WriteLine("Haxmure <Enter> nnsa " +
"3aBeplIeHns NporpaMMel. . . ") ;

Console.Read() ;

YT100bl MOAYYHTb AOCTYM K 37IEMEHTAM KOpTeXa HanogoOue JaHHOTO, Bbl BbI3bl-
BaeTe getTuple (), 100aBNsSETE TOUKY U 3aTEM YKa3biBaeTe, KaKOH HMEHHO JJIEMEHT
MCo/b30BaTh — Iteml UAM Item2. DTOT NpUMeEp MPOCTO JEMOHCTPUPYET, KakK pa-
6oTatoT kopTexcu. Ero BbIBOA BBIFISAMT Ceay oLKM 00pa3om:

Hello 123
Haxmmre <Enter> njsa 3aBepmeHMs MPOT'PaMMHL. . .

HMcnonb3oBaHue KkopTexa No3BoJseT BO3BpALIATh [1Ba 3HAYEHHUs], HE NPH-
Oerast K CNOXHBIM THNaM JAHHBIX WK JPYTUM CTPAHHBIM CTPYKTYpaM.
OTO nenaer Ball Koj npotle, koraa TpeOoBaHHs K BbIXOAHBIM JaHHBIM
BMHCHIBAIOTCS B paMKH kopTexa. Hanpumep, npu BbINoNHEHUH onpeje-
JEHHBbIX MaTEMaTHYECKHUX onepalnii MOXET ObITb HEOOXOAUMO BEPHYTh
pe3yJbTaT U OCTATOK WM BELUECTBEHHYIO U MHUMYIO YaCTH KOMIIIEKC-
HOro yMchna.

COBET

NpumeHeHne metopa Create ()

AnbTepHaTHBHBIN cnocol co3naHUs KOpTexa — HCMOJb30BaHUE METOAA
Create (). Pe3ynbrar monyuyaercs Takoi xe, kak ¥ npu pabote ¢ METOAOM, ONKCaH-
HbIM B MpeapiayLiem pasaene. Bot npumep ucnonb3oBaHus MeToaa Create () :

// TpvveHeHue Mmeroma Create().
var myTuple = Tuple.Create<string, int>("Hello", 123);
Console.WriteLine(myTuple.Iteml + "\t" + myTuple.Item2);

DTOT NoAXoA He Tak 6e30naceH, Kak MCMoJb30BaHUE METO/1a, MOKa3aHHOrO B Mpe-
AbILYyLIEM pa3fiene, MOTOMY YTO 3JeMEHTbl myTuple MOTYT ObITh H3MEHEHbI U3BHE.
B KOHCTpYKTOpE MOXHO MCKIKOYHUTD YaCTb <string, int>, Tak KaK KOMOUISATOP MO-
XET BbIACHUTb THIIbI 3JIEMEHTOB myTuple W3 NEPeJaHHbIX BXOAHBIX JaHHBIX.
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MHorosnemeHTHble KOpTexu

McTHUHHAS LLEHHOCTb KOpTeXa 3aK/toyaeTcs B Co31aHUM HabOpOB aHHbIX € HUC-
MoJIb30BaHWEM Upe3BbIYAHHO MPOCTHIX METOAO0B. Bbl MOXeTe BbIOpaTh A5 MpOCMO-
Tpa Iteml B KQ4eCTBE KJto4a M Item2 B KauecTBe 3Ha4eHUs. MHorue Tunel Habopos
JaHHbIX MoJaraloTcs Ha Napaaurmy “Kiaro4—3HayeHUe”, U Takas TPaKTOBKa KopTexa
JeNlaeT ero HeBEpOSITHO MoJE3HbIM. B cneaytoleM npumepe nokasaHbl CO3AaHHE U
BO3BpAaT COOTBETCTBYOLLErO HAbOpa NaHHBIX.

static Tuple<string, int>[] getTuple()
{

// CosnaHve HOBOT'O KOPTexa .
Tuple<string, int>[] aTuple =
{
new Tuple<string, int>("One", 1),
new Tuple<string, int>("Two", 2),
new Tuple<string, int>("Three", 3)
}i
// BO3BpaT cnmMcka 3HaueHM! C MUCIOJIb30BaHMEM KOPTEXA.
return aTuple;

Kak 1 B npeapiayliem pasaese, Bbl yKa3blBa€Te B KAUECTBE BO3BPALLAEMOro THNa
Tuple, HO C no0aBiieHUEM napbl KBaapaTHbIX cko0OK ( []), aHAJOrHYHBIX TEM, KOTO-
pbie ucrnonb3ytoTes A MaccuBa. KBaaparHeie ckobku ropopsat C#, 4to 3ta Bepcus
getTuple () BO3BpALLAET HECKOJIbKO KOPTEXEH, @ HE OAMH.

UTtobbl co3aatb HaOOp AaHHBIX, Bbl HauMHaeTe C OOBbABIEHUS MepeMeHHOMH
aTuple. Kaxxnas HoBas 3anuch B KopTexe TpeOyeT HOBOro 0ObsABAEHHS KOpTEXa C
HeO0OXO0AMMBIMH BXOAHBIMHK AaHHbIMKU. Bce oHM nomelnatorcst B pUrypHble CKOOKH.
YT00bl BEpHY Th KOPTEXK, KaK 0OBIYHO, UCMOJIb3YETCS OnepaTop return.

JocTyn K kopTexy TpeOyeT MUCNoJb30BaHUsS NMEPEUNUCITUTENS, U Bbl MOXETE J€-
JaTh BCE, YTO Bbl OOBIYHO Aes1aeTe ¢ nepeyrcauTesieM, Hanpumep paboraTh ¢ OT-
NeJbHBIMY 3HAYEHUSMM C MOMOLLbIO foreach:

static void Main(string([] args)
{
// TonydeHve Habopa KOpPTExelt.
Tuple<string, int>[] myTuple = getTuple();
// BbLIBOL 3HAUEHUI.
foreach (var Ttem in myTuple)
{
Console.WriteLine (Item.Iteml + "\t" + Item.Item2);
}
// Oxmmaem MOAOTBEPKIOEHUA [0OJb30BATENISA
Console.WritelLine("Haxamre <Enter> mng " +
"3aBeplleHns MporpaMMH. .. ") ;
Console.Read();
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LlIdKJ'I foreach noMewlaetr otaebHble 3N1€MEHThI U3 myTuple B Item. 3ateM K
2JICMCHTAM JaHHbIX BbITTOJIHACTCA 06pameHMe C MCMOJIb30BaHHUEM Iteml U Item2,
KaK H paHEe. Bot BbIBOJ] 3TOIO MpUMeEpa:

One 1
Two 2

Three 3
Haxavmre <Enter> mus 3aBeplieHMs NPOI'PAMMHL. . .

Co3paHune KopTexell 6onee yemM c ABYMA 31eMeHTaMN

KopTtexu MoryT umMeTb OT OQHOrO 10 BOCbMH 31eMeHTOB. UTo6bI nosnyuutb 60-
Jiee BOCbMH 3/IEMEHTOB, BOCbMOM 3JIEMEHT J0JIKEH COAEPXKaTh €LUe OJUH KOPTEX.
BnoxeHHble KOPTEXH MO3BONSIOT BO3BpaLLATh MOYTH GECKOHEUHOE KOJMYECTBO dJle-
MEHTOB, HO B KAKOIH-TO MOMEHT € ACTBUTENbHO HYXKHO OCTAHOBHTBCS, B3MISIHYTb Ha
CJIOXCHOCTb CBOEr0 KOZa M MOCMOTPETh, HE CTOMUT JIM YMEHbLUMTb KOJIMYECTBO BO3-
BpalllaeMblX 371eMeHTOB. B npoTHBHOM ciyuae Balue npunoxeHue Oyaer MeaneHHO
paboratb 1 TpeboBaTb MHOTO pecypcoB. Bot npumep BepcHu koaa M3 npeabiayLiero
paszena ¢ UCMoIb30BaHHEM KOpTexXeH C TPEMS JIEMEHTaMMU

static Tuple<string, int, bool>[] getTuple()
{
// Co3maHve HOBOTO KOPTEXa .
Tuple<string, int, bool>[] aTuple =
{
new Tuple<string, int, bool>("One", 1, true),
new Tuple<string, int, bool>("Two", 2, false),
new Tuple<string, int, bool>("Three", 3, true)
}i
// BO3BpaT COMCKAa 3HAUEHMM C MCIOJL30BaHMEM KOpTexa.
return aTuple;

[Toaxon ciaenyer TOMW K€ CXEME, UYTO U paHbLUE. Pa3HuuUa Nullb B TOM, YTO Bbl
NpeaoCTaBiasACTE AJ1d KaXXA0ro KopTexa 6oJiblue 3HaueHW . He umMeeT 3HaueHus, co3-
JaeTe JW Bbl OOUH KOPTEXK UJIK MACCHB, MCﬂOJ’IbSyeMblﬁ B KQa4€CTBEC Ha60pa JaHHBIX.
JlroGoi Bbl60p MO3BOJISET UCIMOJb30BaTh 10 BOCbMH 3JICMEHTOB B KOPTEXKE.
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[naBa 14

Morosopum 06 aTom

B OTOW MABE...

» [epeaaua obvekTa B MeToq
» MeToabl KNAaccoB 1 MeTOAbl 3K3eMNAAPOB
» Y10 TaKoe this

» Pabora c nokanbHbIMU GYHKUNAMU

ocJjle cCTaTUYECKUX METOJ10B, paccMaTpuBaBLuMxcs B raaee |3, “Metoabl”,

nepeiaeM K HecTaTUIECKUM Memodam knacca. CTaTHueCK1e METObI MpH-

HaJexar BCEMY KJaccCy, B TO BPEMs KaK HECTaTHYECKHE — IK3EMIISpaM
knacca. Paznuuue mexay cTaTHYECKMMH U HECTATHYECKMMH METOAAMH OYEHb
BaXHO.

Nepepaua o6vekTa B meToa

Ccbinka Ha 00BbEKT nepeaaeTcs B METO TOYHO TaK XKe, Kak U NepeMeHHas, npu-
Haanexallas THIy-3Ha4eHHIO, C €IMHCTBEHHbIM OTIMYHEM — OOBEKThI BCeraa rne-
penaroTcsi B METOA TONbKO Mo cebinke. Cneayrowas ManeHbkas nporpamma npoje-
MOHCTpPHPYET, KakuM 00pa3oM MOXHO nepeaaTth 0ObEKT METoAY:

// PassObject - meMoOHCTpauMsa mnepenauy OOBLEKTA METOLY
using System;



namespace PassObject
{
public class Student
{
public string name;

}

public class Program
{
public static void Main(string|] args)
{
Student student = new Student();
// TlpucBauBaeM yMs IyTeM HEernocpelnCTBEHHOTO
// obpalieHns K oS0 OObeKTa
Console.WriteLine("Crauana:");
student.name = "Madeleine";
OutputName (student) ;
// Vi3MeHsAeM MMs C TIOMOIbK MeTona
Console.WriteLine ("locsie u3MeHeuns:");
SetName (student, "Willa");
OutputName (student) ;
// OxuOaeM NoOTBEPXIEHUS [10JIb30BaTeJs
Console.Writeline ("HaxmmTe <Enter> mia " +
"3aBepueHnsa NporpaMMe. . .");
Console.Read () ;

}

// OutputName - BBIBOI VMeHM CTyIEHTa
public static void OutputName (Student student)
{

// BbIBOI TeKyllero MMeHM CTyIOEeHTa
Console.WriteLine ("Student.name = {0}",
student.name) ;

}

// SetName - M3MeHEHME MMEHM CTyIeHTa
public static void SetName (Student student,
string name)

{
student .name = name;

}

[Tporpamma co3naet o0beKT student, B KOTOPOM HE COAEPXKUTCS HUYETO, KPO-
me uMeHH. CHayana oHa MpUCBaUBAET UMS HEMOCPEACTBEHHO U NepeaaeT o0beKT
student MeToay BbiBOAA OutputName (), KOTOPbIi BbIBOAUT €r0 UMSI Ha KOHCOJTb.

3aTtem nporpaMma U3MEHsSIET UM student NOCPEeACTBOM MeToza SetName (). [To-
CKOJIbKY Bce 0ObekThl B C# nepenatoTcs B METOABI MO CCIIKE, U3MEHEHHUS, BHECEH-
Hble B O0BEKT student B METOAE, COXPAHSAIOTCS W Mocje Bo3Bpara U3 Hero. Koraa
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METOd Main () OMATb BbI3bIBAET METOA [JI1 BbIBOJA WMEHH CTYAEHTa, NoCAeaHH
BbIBOOAUT U3MEHEHHOE UMS, YTO BUAHO W3 BbiBOJA MpOrpaMMbl Ha 3KpaH:

CHaudaJsa:

Student .name = Madeleine

[locsie n3MeHeHus:

Student.name = Willa

Haxmmre <Enter> nya 3aBeplleHMs MNPOI'PAMMSI. . .

Merton SetName () MOXET U3MEHHTb UMSI B CaMOM OOBbEKTE TUMa Student W 3a-
KpPEMUTb €ro 3a 3THM 0ObEKTOM.

O6paruTe BHUMaHHE Ha TO, YTO MpPH Nepeaade ccvliouHo20 06vekma B
METO/ KJIH04€eBOE C10BO ref HE Ucnonb3yeTcs. MeTod, KOTOpoMy 0ObeKT

MEPENAETCS MO CChIIKE, MOXKET NOCPEACTBOM ITOM CCbLIKU U3MEHHTD CO-
ROLPORHOCTA Oeporcumoe 00beKTa, HO HE B COCTOSIHMM MPUCBOUTL HOBbIN OOBEKT, Kak
MokasaHo B cjieflytolieM pparMeHTe HCXOAHOro TEKCTa:

Student student = new Student ();
SetName (student, "Pam");
Console.WriteLine (student.name); // Bce eme "Pam"

// Vi3MeHeHHH1 meron SetName () :
public static void SetName (Student student, string name)
{

student = new Student(); // He u3aMeHseT oObekT student
// BHe SetName ()
student .Name = name;

OnpepeneHne meroaoB

Knacc npeacTaBiasacT coboi Ha60p 3JIEMEHTOB, OMUChIBAIOLLIHA 0OBbEKT WM KOH-
LUenuuo p€albHOro Mupa. Hanpumep, Kjlacc Vehicle MOXeET coaepxKaTb JaHHbIE
0 MaKCHMMabHOM CKOpPOCTH, MAKCHMAJIbHOM pa3pC€LUI€HHOM BECE, KOJIMYECTBE IMac-
CAXXHPCKHUX MECT U T.A. OnHako TPAHCIMOPTHOE CPEACTBO UMEET U aKTUBHbLIC CBOM-
CTBa — NOBEOeHUE: BO3BMOXCHOCTb TPOHYTbLCsA C ME€CTA, OCTAHOBUTLCA H T.II. Takue
JIEHCTBUS MOXHO OMKUCaTb METOIaMH, paGOTa}OUlMMM C JaHHBIMH TPAHCMOPTHOI'O
CpeacTaa. 3TH MeToAbI npeacTaBiasaArOT coboii TaKyo e 4acTb knacca Vehicle, Kak
H €ro 4J€Hbl-JaHHbLIC.

Onpeneneuue cTaTuvyeckoro merofa

Hanpumep, MoxcHO nepenucarb NporpamMmy M3 NpeablayLLErO pasaena cieryo-
lw1M obpaszom:
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// StudentClassWithMethods - meMoHCTpauyusd MeTOHOB,
// paboTalmix C OAHHEIMM BHYTpPM KJjacca. Knacc oreeuaer
// 3a cBOM OaHHHEe U 3a paboTy C HUMM
using System;
namespace StudentClassWithMethods
{
// Meromel OutputName u SetName SBJISOTCS YJIeHAMA
// kjacca Student, a He kJlacca Program
public class Student
{
public string name;
// OutputName - BBOI VMEHM
public static void OutputName (Student student)
{
// BuIBOIVM 1MS
Console.WriteLine ("MMa ctynmenta - {0}", student.name);
}
// SetName - MomMMbMKALMUA MMEHM CTYyIEHTa
public static void SetName (Student student, string name)
{
student .name = name;
}
}
public class Program
{
public static void Main(string[] args)
{
Student student = new Student();
// HenocpenCTBeHHAs YCTAHOBKA MMEHM
Console.WriteLine ("CHauana:");
student .name = "Madeleine";
Student .OutputName (student); // Meron kJyacca Student
Console.WritelLine ("llocne:");
// Vi3MeHeHye VMeHM [Py MOMOUM MEeTona
Student .SetName (student, "Willa");
Student .OutputName (student) ;
// OxuIaeMm NOOTBEPKIEHMUA MNOJIb30BATENA
Console.WriteLine ("HaxmmTe <Enter> nna " +
"3aBepleHnss Nporpammel. ..");
Console.Read();

[lo cpaBHeHuto ¢ nporpammoii PassObject AaHHas NporpaMma UMEET TOJIbKO
OJIHO BaXXHO€ U3MEHEHHE: METOIbl OutputName () M SetName () N€peHECEHbI B KJlacC
Student. U3-3a 3TOro u3MeHeHHUs METOA Main () BbIHY>XAE€H 00pallaTbCs K O3HA4EH-
HbIM METOJ1aM C YKa3aHHEM KJlacca Student. ITH METOAbI TENEPD 5ABASAIOTCS UeHa-
MM KJjlacca Student, a He Program, KOTOPOMY MPHHAANEKHT METOA Main ().

JTO MajlleHbKHH, HO AOCTAaTOYHO BaXHbIKH war. Pa3smeuweHue MeTo-
Ja OutputName () B KJlacC€ MPUBOAMT K MOBBILIEHHIO CTENEHU MOBTOPHOIO
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MCMOJIb30BaHUS: BHELUHHE METO/bl, KOTOPbIM HEOOXOJMMO BbIBECTH OOBEKT Ha
9KpaH, MOTYT HaiTH MeToA OutputName () BMECTE C APYrHMH METOAAMH B Kjacce,
CJIeI0BaTENbHO, MHUCATh TAKWE METOAbI U1 KaXXA0# NMporpamMMbl, NpUMEHSOLLEH
Kjacc Student, He TpeOyeTcs.

Yka3aHHOe pelueHue aydiue v ¢ punocodekoit Touku 3peHus. Knace Program He
Jo/KeH 6ecrnoKoUThCS O TOM, KaK MHULIMANW3UpOBaTh UM 00bekTa Student WU
BbIBECTH 3TO MMs Ha 3kpaH. Bcro 3ty MHdopMauuio nomikeH coaepxarhb cam Kiacce
Student. O6vexmbr omeeuaiom camu 3a ceos. PakTHyecku MeToa Main () He 10J-
*KEeH MHULMANIHU3HUPOBaTh OObEKT MMEHEM "Madeleine" HEMOCPEACTBEHHO — B 3TOM
c/lyyae TakKe ClIelyeT UCMOoIb30BaTh METO SetName ().

BHyTpH camoro knacca Student OAMH METOJ-YJEH MOXET BbI3bIBaTh APYroi
6e3 SIBHOrO yka3aHWsi UMEHH Kiacca. MeToa SetName () MOXET BbI3BaTb METOJ
OutputName (), HE YKa3biBass KMeHH kiacca. Ecnu ums knacca He ykazaHo, C# cuu-
TaeT, YTO BbI3BaH METO/ M3 TOI0 XKE Kiacca.

OHPEAEIIEHVIE MeToAa 3K3emMnnAapa
XoTsi OutputName () U SetName () NMpeacTaBastOT coO0M cTaTHYECKHE METObI,
HUX NIETKO CaeJ1aThb HECTATHYECKHMH, UIH METOAAMH DK3EMIIAPOB.

Bce cratvueckue uneHbl Kjlacca Ha3blBalOTCS Y.1eHaMu kaacca, Bce He-
CTaTHYECKHE — Y.1IeHaAMU DK3eMANIApA.

3AMOMHU!

OGpameHue K 4j€HaM JaHHbIX 00beKkTa — JKzemMnnAapa Kihacca — BbITNOJIHACTCA
NOoCpeACTBOM YKa3saHHUs oObekTa, a He klacca:

Student student = new Student(); // Cosznanue sk3emmiApa Student
student.name = "Madeleine"; // OBpalleHue K ujieHy

A3bik C# No3BOASET BbI3bIBATh HECMamMuyeckue METOAbl aHaJOrHYHO:

student.SetName ("Madeleine");

Cnenytowmii npUumMep 1EMOHCTPUPYET 3TO:

// InvokeMethod - BHI3OB MeToma-ujieHa C ykaz3aHueM o0beKTa
using System;

namespace InvokeMethod
{
class Student
{
// ViHbopMauus 0O MMEHM CTymOeHTa
public string firstName;
public string lastName;

FNABA 14 NoroBopum 06 3Tom 311



// SetName - coxpaHeHme uHbopMaumy 06 MMEHM
public void SetName (string fName, string lName)
{

firstName = fName;

lastName = lName;
}

// ToNameString npeoBpazyer oObekT kJyacca Student B
// CTpoky HNd BEBOIA

public string ToNameString()

{

string s = firstName + " " + lastName;
return s;

}

public class Program

{
public static void Main()

{
Student student = new Student();
student.SetName ("Stephen", "Davis");
Console.WriteLine ("MMa cTyneHTa - "
+ student.ToNameString());
// OxunaeM NOIOTBEPXIEHUA MOJIb3OBATENA
Console.WriteLine ("Haxmmre <Enter> mna " +
"3aBeplenns NporpamMH. ..");
Console.Read () ;

BbiBoa naHHOW nporpaMMbl COCTOMT M3 OHOM CTPOKH:

Mma cryneHTa - Stephen Davis

OTa nporpamma oueHb MoXoXa Ha nporpaMMmy StudentClassWithMethods.
B npuBeneHHO# BepcHH UCIONBb3YIOTCS Hecmamuyeckue METOAbI 171 paboTbi ¢ UMe-
HeM U pamuanei.

[Iporpamma HauuHaeT paboTy ¢ co3naHus HOBOro oobekTa student kjacca
Student, nocyie 4ero BbI3bIBAET METOA SetName (), KOTOPbIH COXPAHSET CTPOKH
"Stephen" U "Davis" B ufieHax-AaHHbIX firstName M lastName. M HakoHew npo-
rpamMma BbI3bIBAE€T METOA ToNameString (), BO3BpALLalOLLMIA UMS CTY1€HTa, COCTaB-
JIEHHOE U3 BYX CTPOK.

BepHemcs BHOBB kK MeTOAy SetName (), NpeAHA3HAYEHHOMY /ISl U3MEHEHHS 3Ha-
yeHuit noneit obbekra knacca Student. Kako HMeHHO 06beKT MOAUPHULIMPYET Me-
ToA SetName () ? PaccMoTpuM, kak paboTaet cieayoLmii npumep:

Student christa = new Student(); // Co3maeM IByX COBEpPHEHHO
Student sarah = new Student(); // pasHbX CTyIEHTOB
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christa.SetName ("Christa", "Smith");
sarah.SetName("Sarah", "Jones");

[lepBbiii BbI30B SetName () M3MEHSIET Mo 0ObeKTa christa, a BTopoit — 00b-
€KTa sarah.

[Tporpammuctsl Ha C# roBopsT, 4To MeTOA paboTaeT ¢ mekyujum oobek-
TOM. B nepBom BbI30Be TeKyLIMM 00bEKTOM sIBAsIETCS christa, BO BTO-
poM — sarah.

COBET

MonHoe uma metopna

Nmeercs ToHkasi, HO BaxcHas npobaema, CBi3aHHasi ¢ ONMCaHHMEM UMEH METO/IOB.
PaccMoTpuMm crieaytoLmii pparMeHT HCXOAHOTO TEKCTa:

public class Person

{
public void Address ()

{

Console.WriteLine ("Hi");
}

}
public class Letter

{
string address;
// CoxpaHeHyue anpeca
public void Address(string newAddress)
{

address = newAddress;

}

Jlroboe obcyxneHme meroaa Address () Mocjie 3TOr0O CTAHOBMUTCS HEOAHO-
3Ha4yHbIM. MeToa Address () knacca Person HE HMEET HUYEro OOLLEro ¢ METOAOM
Address () knacca Letter. EC/M KTO-TO CKaXe€T, YTO B 3TOM MECTE HYXEH BbI30B
MeToaa Address (), TO Kakoi MMEHHO MeToA Address () uMeetcs B BUay? [1poGae-
Ma He B CaMMX METOAax, a B on1caHuU. Metona Address () Kak HE3aBUCHMOIi camo-
AOCTaTOYHOM CYLLHOCTH NPOCTO HET — €CTb METOAbl Person.Address () U Letter.
Address (). [lyrem nobaBneHuss MMEHH K1acca B Haualo UMEHH METOAa SIBHO yKa-
3bIBAETCS, KAKOI HUMEHHO METOA UMEETCS B BUAY.

DTO onMCcaHWE UMEHHM METOAA OYEHb MOXO0XKE Ha OMMCaHWE MUMEHH YeJIOBeKa.
K npumepy, B cembe MeHs 3HatoT kak CredaHa. B cembe 6oabiue HeT CredaHoB,
M HET HUKAKOH HEOAHO3HAYHOCTH, KOraa MeHs 30ByT no MMeHH. Ho Ha pabote, rae
ecTb v Apyrue CtedaHsbl, 4ToObI U30€XKaTh HEOAHO3HAYHOCTH, CAeAyeT 100aBATh
kK uMeHH pamunuto. Takum o6pa3oM, Address () MOXKHO paccMaTpHBaTh Kak UM
METOAa, a ero Kjacc — Kak paMHIHIo.
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O6palyeHne K TeKywemy o6bekTy

Paccmotpum caenyrowmni Meton Student . SetName () :

class Student

{
// ViHbopMauus o6 MMEHM CTyIeHTa
public string firstName;
public string lastName;

// SetName - coxpaHeHue uHbOpMauuy OO MMEHU
public void SetName(string fName, string 1lName)

{

firstName = fName;

lastName = 1Name;
}

7

}

public class Program

{

public static void Main()

{
Student studentl = new Student();
studentl.SetName ("Joseph", "Smith");
Student student2 = new Student();
student2.SetName ("John", "Davis");

Metoa Main () ucnonb3yeT MeTOA SetName () AAs TOro, YtoObl OOHOBUTHL NOJIS
00bekTOB studentl U student2. Ho BHyTpHu MeTOAa SetName () HET CCbIIKH HU Ha
Kakor oObekT THna Student. Kak yxe Obl10 BbISCHEHO, METOA paboTaeT “c TeKy-
wuM ob6bektom”. Ho OTKyna OH 3HaeT, Kakoil MUMEHHO 00beKT — TeKywuit? OTBeT
npoct. Tekywuit 06beKT nepenaeTcs npu BbI30BE METO/A KaK HESIBHBIA apryMeHT;
HanpuMmep, BbI30B

studentl.SetName ("Joseph", "Smith");

3KBHBAJIEHTEH CACAYOLLEMY!

Student.SetName (studentl, "Joseph", "Smith");
// DTO - 3KBUBAJIEHTHBIA BHIBOB (OOHAKO OH He OyneTr
// KOPPEKTHO CKOMIUJIMPOBAH)

Al He xo4y cKa3aTb, YTO Bbl MOXETE BbI3BaTh METOA SetName () ABYyMsi crnocoda-
MM, 5 POCTO MOAYEPKHUBAIO, YTO 3TH [BA BbI30BA CEMAHTHYECKH 3KBUBAJIEHTHDI.
OOnbekT, ABAAIOLLHIACS TEKYLLUM (CKPBIThIA NEPBbIA apryMEHT), NEPEAAETCA METOAY
TaK e, KaK U Apyrue aprymeHtbl. OcTaBbTe 3Ty 3a4a4y KOMMIUIATOPY.

A 4TO MOXHO CKa3aTb O BbI30BE OJHOIO METOAA U3 APYroro? ITOT BOMPOC HIIKO-
CTpHpYyeTCs ceayoWnM hparMEHTOM UCXOAHOMO TEKCTa:
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public class Student

{
public string firstName;
public string lastName;
public void SetName(string firstName, string lastName)

{
SetFirstName (firstName) ;
SetLastName (lastName) ;

}

public void SetFirstName(string name)
{

firstName = name;

}
public void SetLastName (string name)

{

lastName = name;
t

B BbI30BE SetFirstName () He BUAHO HUKAKMX 00bEKTOB. J[eo B TOM, 4TO NnpH
BbI30BE OJHOrO MeToAa 0ObeKTa U3 APYroro B KaYeCTBE HESIBHOrO TEKyLLEro o0b-
€KTa nepefaeTcs TOT *ke 00beKT, YTO W A4S Bbi3biBatollero meroaa. ObpauieHue K
moOoMy usieHy B MeTozle 0OBbEKTa pacCMaTpUBAETCs Kak OOpalleHHE K TEKYLLEMY
O0BEKTY, TaK YTO METO/ CaM 3HAeT, KAKOMY UMEHHO OOBEKTY OH MPHUHALJICHMUT.

KnioueBoe cnoBo this

B otnnMuue ot apyrux apryMeHTOB, TeKyLIMH OOBEKT B CTMCOK apryMeHTOB Me-
TOAA HE NONAjaeT, a 3HA4YMT, MPOrpaMMHUCT HE Ha3HAYaeT eMy HUKakoro umeHH. Oa-
Hako C# He ocTaBnsieT 3T0T 00BbEKT O€3bIMSHHBIM M NMPUCBAMBAET EMY HE CJIMLLKOM
Brevarsisitollee MMs this, KOTOpOe MOXET MPUrOAMTLCS B CUTYaLMsiX, KOrAa BaM
HY>XHO HEMOCPEICTBEHHO 00paTUTLCS K TeKyleMy oobekTy. Takum obpazom, MOxk-
HO MepenucaTh paccMaTpUBaBLIKIiCS Bbille NPUMEp ClEAYHOLLMM 00pa3oM:

public class Student
{
public string firstName;
public string lastName;
public void SetName(string firstName, string lastName)
{
// fIBHas cchlka Ha "Tekympit OOBEKT" C MNpUMEHEeHMEeM
// xmoueBoro cnoea this
this.SetFirstName (firstName) ;
this.SetLastName (lastName);
}
public void SetFirstName(string name)
{

this.firstName = name;

}

public void SetLastName(string name)
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this.lastName = name;

OG6parure BHUMaHKE Ha siIBHOE 100aBiAeHHE KOYEBOro cyloBa this. JJobaBneHue
this K cCblIKaM Ha 4JeHbl HE MPUBHOCUT HUYErO HOBOTO, MOCKOJbKY HajlMuMe this
noapasymeaetcsi U Tak. OqHaKo, Koraa Main () nenaer nokasaHHbId HHUXKE BbI3OB,
this 03Hauaer studentl kak B MeTOA€ SetName (), TaK U B 10OOOM ApYrom MeToJe,
KOTOpbIH MOXET ObITb BbI3BaH:

studentl.SetName ("John", "Smith");

KntoueBoe cnoBo C# this He MOXKET UCMOb30BaTLCA HU AN KaKOi UHOM
LeH, KPOME OMUChIBaEMO .

BHUMAHME!

Korpa this ucnonb3syerca ABHO

OOBbIYHO SBHO MCMOJb30BaTh this He TpebyeTcs, Tak kak KOMIUASTOP 0CTaTou-
HO pa3yMeH, 4ToObl pazobpatbest B cuTyauud. O1HaKO UMEIOTCS ABE pacnpocTpa-
HEHHblEe CUTYaLHH, KOrja 3To caeayer aenatb. Hanpumep, kntoueBoe coBo this
MOXET NoTpedoBaTbCs MPU MHULIMANU3ALIUK YIEHOB 1aHHbIX:

class Person

{

public string name;

public int id;

public void Init(string name, int id)

{
this.name = name; // J/iMeHa apryMeHTOB Te xe,

// UTO ¥ VMMEHa 4JIeHOB-IAaHHBIX

this.id = id;

ApryMeHTbl MeTo/la Init () HOCAT UMEHa name M id, KOTOpblE COBMAAAIOT C UMe-
HaMM COOTBETCTBYIOLMX Y4JEHOB-AaHHBIX. DTO MOBbILIAET YA000UHUTAEMOCTb, MO-
CKOJbKY Cpa3y BUIHO, B KaKOH NMepeMeHHOM KakoW apryMeHT clleyeT COXPaHHTb.
EnuHcTeeHHas npobnema COCTOUT B TOM, YTO UMS name UMEETCS KaK B CIMUCKE ap-
rYMEHTOB, TaK M CPEAM UYNEHOB-AaHHbIX. Takas cUTyauus OKa3blBAETCs CAWLLKOM
CJIOXHOM 1151 KOMIUASATOpA.

JlobaBneHHe this MpOSICHAET CUTYaLMIO, YETKO OMpeaensisi, YT0 UMEH-
HO noapasymeBsaercs noj name. B Init () UMs name O3Ha4YaeT apryMeHT
MEeTOo1a, B TO BpeMs Kak this.name — uneH obbekra. Katouesoe cioBo
SAMOMHA thigs Takxe HEOOXOAUMO NpHU COXpaHEHHUH TEKYLIero oObekTa Ans Npu-
MEHEHHs B JaJIbHENLIEM MW 111 UCMONb30BAHHUS B HEKOTOPOM ApYrom
meroze. PaccMOTpuM cieayroLy o J€EMOHCTPALMOHHYO MPOrpaMMmy:
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// ReferencingThisExplicitly - nporpamMMa OEMOHCTPUPYET SBHOE
// wcnonab3oBaHme this
using System;

namespace ReferencingThisExplicitly

{

public class Program

{

}

public static void Main(string[] strings)
{
// Co3naHue oOOBEKTA CTyIEeHTa
Student student = new Student();
student.Init ("Stephen Davis", 1234);
// BHeceHme Kypca B CIIMCOK
Console.WriteLine ("BHeceune B cnucok " +
"Stephen Davis " +
"kypca Biology 101");
student.Enroll("Biology 101");
// BeBOI MPOCJYIMBAEMOTO KypCa
Console.WriteLine ("MHbopmaumsa o cryneHre:");
student .DisplayCourse () ;
// OxupaeM MONTBEPKIEHMUA MOJIb30BATEJIS
Console.WritelLine ("Haxamre <Enter> mna " +
"3aBeplieHna Nporpammel. ..");
Console.Read () ;

// Student - kJjacc, ONMCHEBAKUMIA CTYIEHTa
public class Student

{

// Bce CTyIEHTH UMET MMeHa M MOEHTUOMKATOPH
public string _name;
public int _id;

// Kypc, npoCiylsBaeMsli CTYIEHTOM
Courselnstance courselnstance;

// Init - uHMUMaIM3auus obbekTa
public void Init(string name, int id)

{

this. name = name;
this. id = id;
_courselnstance = null;

}

// Enroll - nobaBjienve B CNMCOK

public void Enroll (string sCourseID)

{
_courselnstance = new Courselnstance();
_courselnstance.Init(this, sCourselD);
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// BEIBOI MMEHM CTyIEHTa M MNPOCJYUMBAEMEIX KYpPCOB
public void DisplayCourse ()

{
Console.WriteLine( name);
_courselnstance.Display();

}

// Courselnstance - ofbenyuHenune mHOOpMaLM
// O CTYIEHTe M MpOCJyUMBaeMOM Kypce
public class Courselnstance

{
public Student _student;

public string _courselD;

// Init - cBA3bL CTyImeHTa 4 Kypca
public void Init (Student student, string courselD)

{

this. student = student;
this. courseID = courselD;
}

// Display - BbBOI MMEHM Kypca
public void Display ()
{

Console.WriteLine (_courselID);
i

DTO A0BOJBHO NpU3eMieHHas nporpamMa. B obbekte Student HMeroTCs
nojs Ajs UMEHH U uaeHTUduUKaTOpa CTyAeHTa U OAMH 3K3eMnasp Kypca (aa, cTy-
JIEHT HE OYEHb PETHUBBIA...). MeToa Main () co3aaeT 3k3emMnusap student, nocne
4ero BHI3bIBAET METOA Init () AN €ro MHUUMaAHU3auuu. B 3TOT MOMEHT ccblika
_courselnstance paBHa null, MNOCKOJIbKY CTYJACHTY €LUE€ HE HAa3HAY€H HHU OJMH
Kypc.

MeToa Enroll () Ha3Ha4yaeT CTYAEHTY Kypc NyTEM MHHMLUHMAJM3AUUHU CCBIIKH
_courseInstanceHOBbm4OGLCKTOM.(luHam)MCTQHCourseInstance.Init()no-
JyqaeT 3K3eMMnAasp Kjaacca Student B KayecTBe nepBoro aprymeHTa. Kakoi sk3em-
nasp Ao/pkeH ObiTh nepeaaH? OueBUMaHO, YTO CelyeT NepeaaTbh TEKY LMl 0ObeKT
KJjlacca Student, T.€. HUMEHHO TOT, CCHIJIKOM Ha KOTOPbLIH ABJISETCA this.

HekoTopble nporpaMMHUCThI MPeANOYMTAIOT YETKO pa3finiaTh YJieHbl-AaH-
HbI€ U MPOYUE NEPEMEHHbIE MyTEM A00aBIEHHUS BEAYLUErO WM 3aBeplla-
IOLLErO CUMBOJIa MOAYEPKMBAHHS, HaMpUMep name WK name . Camo co-
00#, 3TO He OoJiee ueM cornaileHHe.

COBET
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Yto aenatb npm oTcyTcTBUM this

CMeluMBaTh CTaTHYECKHE METObl K1aCCOB U HECTAaTHYECKHE METOAbl 0ObEK-
TOB — Wes HE W3 JyulluX, Tem He meHee C# 1 30ecb MOXET MPUHTH HA NOMOLLLb.
YUToO6bl MOHATH, B YEM COCTOMUT CYTh NPOOEMBI, 1aBaiiTE pACCMOTPHUM ClEAYHOLLHHA
MCXOAHbIN TEKCT:

using System;

// MixingStaticAndInstanceMethods - coeMelleHye MeTOIOB
// kjacca u MeTOINOB OOBLEKTOB MOXET MPMBECTM K MNpoBeMaM
namespace MixingStaticAndInstanceMethods {

public class Student

{
public string firstName;
public string lastName;

// InitStudent - umHMUMaM3auusa obbekTa Sstudent

public void InitStudent (string firstName, string lastName) {
_firstName = firstName;
_lastName = lastName;

}

// OutputBanner - BbIBOI HAuaJbHOM CTPOKM
public static void OutputBanner() {
Console.WriteLine ("Hukakux xurpocTein:");

// Bor rme mpoSnema -
// Console.Writeline(? xaxoil OBEGXT McCnoneSyeTcs ?);

}

// OutputBannerAndName - BbIBOA HauaJjlbHOM CTPOKM
public void OutputBannerAndName () {

// Vicnosnb3yeTcs Kjacc Student, HO CTaTMyeckKoMy
// MeToly He MNepelalTCs HUKAKMe OBBEKTH
OutputBanner ();

// flBHas nepellaua OOBEKTA
OutputName (this);
}

// OutputName -- BBIBOI MMEHM CTyOEHTa
public static void OutputName(Student student) {
// 30ecb OOBEKT yKasaH SABHO
Console.WriteLine ("MMa crynenta - {0}",
student.ToNameString());
}

// ToNameString -- noJlyueHue MMeHM CTyIEeHTa
public string ToNameString() {

FNABA 14 NoroBopum 06 3tom 319



// 3Oecb Tekymuit OOBEKT yKa3aH HESABHO; MOXHO

// vcnomnp3oBarh this:

// return this. firstName + " " + this. lastName;
return firstName + " " + lastName;

}

public class Program
{
public static void Main(string[] args) ({
Student student = new Student();
student.InitStudent ("Madeleine"”, "Cather");

// BHBOX BSaroyioBKa M VMEHM CTATUYECKM
Student.OutputBanner();

Student .OutputName (student) ;
Console.WriteLine();

// BeBOO SaroiioBKa M MMEeHM Yepes OBBexT
student.OutputBannerAndName () ;

// OxuIaeM NONTBEPXIEHUS MOJb30BaTeJNIs
Console.WriteLine("Haxmure <Enter> mna " +

"3aBepleHns NporpaMmel. .. ") ;
Console.Read() ;

Cnenyer HayaTh C KOHUA NpoOrpaMMbl, ¢ MeToa Main (), YTOObI Ny4lle paccMo-
TpeTb umetoLrecs npodnaemsl. [IporpamMma HaurHaeTcs ¢ co3aaHus o6bekTa kinacca
Student U MHULMANHU3ALMHU €r0 UMEHH. 3aTeEM OHa cOOMpaeTCs BCEro JIULUb BbiBE-
CTH UM$ CTyJ€HTa C HEDObLLMM 3ar0JIOBKOM.

Meroa Main () BHayane BbIBOAMT 3aroJloBOK M COOOLIEHHE C HCMOJb30BaHHEM
cTaTHueckux MetoaoB. [Iporpamma BbI3bIBaeT MeTOA OutputBanner () A7s Bbl-
BOJA CTPOKH 3arojioBka M OutputName () 405 BbIBOAAa UMEHH CTyAeHTa. MeTton
OutputBanner () MpOCTO BbIBOAUT CTPOKY Ha KOHCOﬂb.RAeTOA(JutputName() no-
JyyaeT B KauecTBE apryMeHTa 0ObeKT Kiacca Student, TaK YTO OH MOXET MOJYUYHTh
H BbIBECTH UM CTYACHTA.

[anee Meroa Main () MCNOBL3YET A5 peLUEHHs TOM XKe 3aaaun MeToa oObekTa 1
BbI3bIBAET student.OutputBannerAndName ().

3aTeM Main () MCMOJB3YET METO/ SK3EMIIsIPa /151 BbIBOJA 3ar0/ioBKa W coobLie-
HHs MyTEM BbI30Ba student.OutputBannerAndName (). OutputBannerAndName ()
CHayana BbI3bIBAa€T CTATUYECKHI METON OutputBanner () (MpeanojiaraeTcs Kiacc
Student). Hu onuH oObeKT He nepenaetcsi, MOTOMY YTO CTaTHYECKUH METOI
OutputBanner () B HEM He Hyx1aeTcs. 3aTeM OutputBannerAndName () BbI3bIBa€T
MeToa OutputName (). OutputName () TakXkKe SIBJSIETCS CTATHYECKHUM METOAOM, HO
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OH MPUHUMAET B Ka4ecTBe aprymeHra obbekT Student. OutputBannerAndName ()
nepeaeT B KaYeCTBE 3TOro aprymeHTa this.

bonee uHTEpecHas cUTyauus BO3HHMKAET NMpH BbI30Be ToNameString () M3
OutputName (). MeToa OutputName () OOBSIB/IEH Kak static W, TakuMm 0Opa3om, He
uMeeT this. Y Hero ecTb ABHbIH 00BEKT Ki1acca Student, KOTOPbIH OH W UCMOJb3YET
L5l OCY LLIECTBJIEHUSI BbI30BA.

MeTon OutputBanner (), BEPOITHO, TAKKE XOTE1 Obl BbI3BaTh ToNameString(),
OJIHAKO Y HEro HeT oObekTa Student. Y HEro HeT CCbUIKM this, NOTOMY YTO 3TO
CTaTUMYECKUI MeToa, U eMy He nepeaaetcs o0bekr. ObpaTuTe BHUMaHWE Ha Mosy-
YKUPHYHO CTPOKY B KOJ€: CTATHUECKHUI METOA HE MOXET BbI3BaThb METO/ IK3EMIIApA.

CraTH4ecKnii METO HE MOXKET BbI3bIBaTh HECTATUUYECKHE METOABI O3 siB-
Horo yka3aHus oobekra. Het obbekra — HeT M Bbi3oBa. B o6wem ciyuae
CTaTUYECKWI METOA HE MOXKET 00paTUTbCS HU K OJHOMY HECTAaTHYECKOMY
aneMeHTy knacca. OfHaKO HecTaTH4eCcKWe MEeTOAbl MOryT obpalarbcs
KaK K CTaTUYECKUM, TaK U K HECTATUUECKMM YJIEHaM KJlacca — JAaHHbIM
M METOAaM.

3ANOMHM!

Ucnonb3oBaHue noKanbHbIX PyHKLUN

HecmoTps Ha TO 4TO METOABI AENAIOT KOJ MEHbLLIE pa3MEPOM M mpolle B paboTe,
MHOTa METOJ MOXET OKa3aThbCs CIMILKOM rpoMO3aKuM. [IpumeHeHHne okanbHbIX
byHKLUMI no3BoJsieT 00bABUTL GYHKLMIO B FPaHMLIaX METOAA, 4TOObI cNOCOOCTBO-
BaThb AajibHEHLIEH MHKANCYJIsIUHUU. DTOT NOAXOA MCMOJb3YETCS, KOrAa B METOAE
HYHO BBIMTOJIHUTb HECKOJIBKO pa3 OJHY M Ty e 3a4ayy, HO HUKaKOH Apyroi MeToa
3Ty KOHKPETHYIO 3aa4y OoJiblie He BbINOJHAET. BoT npocToii npumep nokanbHO#M

byHKUMM:

static void Main(string[] args)
{
// Cos3maHue JIOKAJbHOM GYyHKLMM
int Sum(int x, int y)
{
return x + y;

}

// VICMOJNb30BaHME JIOKAJIbHOM GyHKLUMM LN BbBOOA HEKOTOPBIX CyMM
Console.WritelLine (Sum(l, 2));
Console.WriteLine (Sum(5, 6));

// OXuIaeM MOOTBEPXIEHUS [OJIb30BATENSA
Console.WriteLine ("Haxamre <Enter> mna " +

"3aBepleHnsa NporpamMMHl. . .");
Console.Read() ;
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MeToa Sum () OTHOCHMTENLHO MPOCT, HO €ro LeNb — JEMOHCTpauus paboTsl Jo-
kanbHOM byHKUMH. DYHKLMS UHKAMNCYIUPYET HEKOTOPbI KO, KOTOPbI UCMONB3YET
TOAbKO Main (). [lockonbky Main () BBIMOJHSET JaHHYHO 3anady Gosiee OHOro pasa,
MCMOAb30BaHKE Sum () MO3BOJSET caenaTh koa Oonee ynobountaembim, 6bonee no-
HATHBIM U OoJiee Nerkum B 00CTyXHBaHHUH.

JlokanbHble dyHKUMK 06nanatoT BceMH GYHKLHMOHaNbHBIMU BO3MOXHO-
CTSIMHU J11000r0 METOAA, 32 UCKIIOYEHHEM TOr0, YTO Bbl HE MOXETE 00b-
ABAATBb UX Kak cTaTHveckue. JlokanbHas GyHKUHS UMEET A0CTYM KO BCEM
CoBeT nepeMeHHbIM, HaXOASLMMCS BHYTPH METO/A, MO3TOMY Bbl MOXETE MOY-
YKUTb U3 Sum() AOCTYM K MEPEMEHHBIM B Main ().
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[maBa 15

Knacc: Kaxxabin
cam 3a ceb61

B 3TOW MABE

» 3awmTa Knacca
» CamocToAaTenbHaa nHMymanusayma obvekTa

» OnpepaeneHne HeCKONbKUX KOHCTPYKTOPOB

~

) KoncrpynposaHme CTaTUYyeCcKnx YneHoB U YNeHoB Knacca

Pa6oTa c unexnamu ¢ KOaOm

]

Jacc J0/HKEH caM OTBevaTh 3a CBOM AeHCTBHS. Tak e kak MUKpOBOJIHOBas

Mneyb He A0JDKHA BCMbIXHYTb, 00bsATas njiaMeHeM, H3-3a HEBEPHOro HaXkaTHsl

KHOTKH, TaK M KJacC He JOJ/DKEH CKOHYAThCS (MM MPUKOHYHUTH Mporpammy)
Mpy NpefoCTaBlI€HHH HEKOPPEKTHBIX AaHHbIX.

YT106bl HECTH OTBETCTBEHHOCTb 32 CBOM NEHCTBHS, Kilacc I0JKeH YOeauTbcs B
KOPPEKTHOCTH CBOEr0 Ha4yajlbHOrO COCTOSIHHMS U B JajibHEHLIEM yNpaBisTh UM TaKk,
4T0OBI OHO BCEraa O0CTaBaloCh KOppekTHbIM. C# npenoctaBiseT 4js 3TOro BCe He-
00X0aHMOE.



Orpanquwe A0CTYyna K Y1€eHaM Kiacca

[TpocTble knacchl ONpeAensitoT BCE CBOM UiEHbl kak public. PaccMoTpuM npo-
rpamMMy BankAccount, KOTOpasi MOAAEPXKMBAET UYsleH-1aHHble balance A/ XpaHe-
HUs HHPopMaumK o GanaHce kaxaoro cuera. Crenas 3TOT ujeH public, Bbl J0-
nyckaere J000ro B cBiTas CBATbIX OaHKa, MO3BOJISA KaXIAOMY CaMOMY yKa3blBaThb
CYMMY Ha CUeTy.

51 He 3Hato HUYero o BalleM GaHke, HO MOt 6aHK U GIM3KO HE HACTONIBKO OTKPBIT
M BCEraa CTporo cleauT 3a MOMM CHETOM, CAMOCTOSTENIbHO PErMCTPHUPYs Kaxao0e
CHSTHE €HEr CO CYETa U BKJIaJ Ha cueT. B koHLe kOHLOB, 3TO No3BoAseT yoepeubcs
OT BCSIKMX Helopa3yMeHUH, €C/lM Bac BAPYT MOABEAET MaMsTh.

Bbl MOxeTe pelnTb, YTO AOCTATOYHO JIMLIb OMpPEAEeNUTh MPaBHIIO, CO-
racHO KOTOPOMY HHKaKHe Apyrue Kjlacchl He 10MiHbI oOpalarbcs K
uneHy balance HEMOCPEACTBEHHO. YBbl, TEOPETHYECKH 3TO, MOXKET ObITh,
M TakK, HO Ha MpaKTHKe Takoi noaxoa HUkoraa He paboraer. [a, nporpam-
MHUCTbI HaUWMHAIOT paboTy, MPEUCNOJHEHHbIE OlariMHU HaMEpPEHHUSIMH, KO-
TOpblE BCKOPE HEMOHATHO KyJa MCYE3al0T MoJ AaBJIEHHWEM CPOKOB ClauyH
npoexTa. ..

BHUMAHMUE!

Npumep nporpammbi ¢ NCNONb30BaHUEM OTKPbITbIX Y/I€HOB

B npuBeneHHOH 1eMOHCTpaLlMOHHOM MporpaMMe knacc BankAccount 0ObsB-
JI€T BCE METO/bl KaK public, B TO € BpEMs YjE€HbI-1aHHbIE _accountNumber
M _balance caenaHbl private. 3Ta 1€MOHCTPALMOHHAs MPOrpaMMa HEKOPPEKTHA
M He OyAeT KOMIMUIMPOBAThCS, TAK KaK CO3aHa UCKIIOUMTENBHO B AWAAKTHYECKHX
uensx.

// BankAccount - coszmaHue GaHKOBCKOT'O CuUeTa C MCMOJIb30BaHMEM
// nepemenHoM Tuna double IJya XpaHeHus OafjlaHCca cueTra (oHa

// obbsBNEHa Kak private, 4YTOOH CKpHTb OajlaHC OT BHEmMHEIro

// wmpa)

// TlpyMeuaHue: Moka B NporpamMMy He OyIyT BHECEHH

// vcnpaBlieHus, OHa He OyHeT KOMIMIMPOBATBCSH, TaK Kak

// Meron Main() obpamaercsa k private-uneHy kJjacca

// BankAccount.

using System;

namespace BankAccount
{ public class Program
{ public static void Main(string[] args)
{ Console.WriteLine ("B TekymeM cocTosHuym 3Ta " +
"mporpaMMa He KoMmuimpyeTcs.");
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// OTKphITME BaHKOBCKOTO CueTa

Console.WritelLine ("Co3naHve obwekra " +
"BGaHKOBCKOTO cueTa");

BankAccount ba = new BankAccount () ;

ba.InitBankAccount ();

// Obpamenve k GaJjaHCy Npy nomouy merona Deposit ()

// BHOJIHE KOpPPEeKTHO; Deposit () ymMeeT npaBo HOCTyna KO

// BCeM uJleHaM-IaHHbM
ba.Deposit (10);

// HenocpenCTBeHHOe oOOpalleHVMe K 4YJIeHY-IaHHHM BbI3LIBAET

// ouMOKY KOMIMJIALMUM

Console.WriteLine ("3necb Bbl nojyuure " +
"oumbKy koMmmmaAuun");

ba. balance += 10;

// OxuIaeM NOOTBEPXIEHUA MOJIb3OBATEJA

Console.Writeline ("Haxmmre <Enter> nmng " +
"3aBeplieHns NporpaMmmel. . .") ;

Console.Read();

}

// BankAccount - ompeneJyieHue kJjacca, NpenCTaBJISoLEero
// npocTrenunit OAHKOBCKMIA CUer
public class BankAccount
{
private static int _nextAccountNumber = 1000;
private int _accountNumber;

// XpaHeHue OaJlaHCa B BUIE OINHOM NepeMmeHHo Tuna double
private double balance;

// Init - uHMUMaIM3aUMA OAHKOBCKOI'O CuUeTa C HYJIeBbIM
// GanaHCoM M C MUCHNOJb30BAHMEM OYEepemHOT'O TJIOBAJLHOTO
// Homepa
public void InitBankAccount ()
{

_accountNumber = ++ nextAccountNumber;

_balance = 0.0;
}

// GetBalance - mnojsyuyeHue Tekymero 6aJiaHca
public double GetBalance()
{

return balance;

}

// Homep cuera

public int GetAccountNumber ()

{ return _accountNumber;

éublic void SetAccountNumber (int accountNumber)
{ this. accountNumber = accountNumber;

}
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// Deposit - no3BoJieH JHODOM MOJIOKUTENILHEI BKJAL
public void Deposit (double amount)
{

if (amount > 0.0)

{

_balance += amount;

}

}

// Withdraw - Bl MOXeTe CHATbL CO cueTa JIoOyKw CymMmy, He
// npeBbanmy O0ajlaHC; MeTOI BO3BpallaeT peaslbHO CHATYIO
// cymmy
public double Withdraw(double withdrawal)
{

if ( balance <= withdrawal)

{

withdrawal = balance;
1

_balance -= withdrawal;
return withdrawal;
}

// GetString - Bo3BpamaeTr MHOOPMALMIO O COCTOSHMM CueTa B
// BUIE CTPOKM

public string GetString()

{

string s = String.Format ("#{0} = {1:C}",
GetAccountNumber (),
GetBalance () );
return s;

Knacc BankAccount npenoctasaser MeToA InitBankAccount () A MHULMANU-
3allMM YJIEHOB KJlacca, MeToj Deposit () — aas 06paboTKH BKJIaJ0B Ha CYET U Me-
TOA Withdraw() — sl CHATUS A€HEr co cyeta. Metobl Deposit () ¥ Withdraw()
Jaxe 006ecneunBaloT BbIMOJHEHHE HEKOTOPbIX PYAUMEHTapHbIX MpaBul — “Hellb-
351 BKJ1ablBaTh OTPHLIATENbHBIE CYMMbI” U “HeNb3sl CHUMATh 60nblle, YEM ECTh Ha
cuety”. OqHaKO B OTKPBITOM CUCTEME, A€ YJIE€H-1aHHbIE balance JOCTYNEH A
BHELLIHUX METOAOB (MO 8HewHUMU NOAPA3yMEBAIOTCS METObI “‘B Mpeaenax Toi xe
nporpamMmbl, HO BHELLHHE MO OTHOLUEHUIO K KJaccy’), 3TH npaBuia MOryT ObITb
HapyueHbl keM yroaHo. OcobGeHHO cyulecTBeHHasi MpobieMa MOXET BO3HUKHYTh
npu pa3paboTke 00JbLIMX MPOEKTOB FpynnaMyu NPOrpaMMHUCTOB. ITO MOXET CTaTh
npoOneMoit U 1ns OLHOrO Y€N0BeKa, MOCKOJIbKY EMY CBOMCTBEHHO OLUMOATHCS.

XOpOUK)CﬂpOCKTMpOBaHHHﬁ KO C rMpaBHJaMH, BbINMOJHEHHUE KOTOPbIX
MpoOBEPSACT KOMIMUIATOP, 3HAYHUTEIbHO CHHIKACT KOJIMYECTBO HCTOHYHHKOB
BO3MOXHbIX OLLIHOOK. ﬂepeﬂ TEM KaK HATH JaJIbLUC, 06paTuTe BHUMAHHEC

3ANOMHM!
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Ha TO, YTO MPHUBEAEHHAs AEMOHCTPALIMOHHASA NMporpaMma He OyaeT KoM-
MUJINPOBATLCS — MPU TAKOH MOMBITKE Bbl MOJNyYHTE COOOLUEHHE O TOM,
uTO OOpalleHHE K uneHy DoubleBankAccount . BankAccount. balance
HEBO3MOXHO:

'BankAccount.BankAccount. balance' is inaccessible
due to its protection level.

TpynHO ckazaTb, 3a4eM KOMMUJSATOP 3aCTaBUIW BbIBOAMTb TAKWE CKY4HblE COO0-
LLIEHHUs BMECTO KOPOTKOrO “He Jie3b K private”, HO CyTb UMEHHO B 3TOM. Bripaxe-
HHE ba. balance += 10; OKa3bIBA€TCS HEKOPPEKTHBIM HMEHHO MO 3TOM MPHUUHHE —
B CHJly 0OBSBAEHMS _balance Kak private 3TOT 4ji€H HEAOCTYMNEH MeToAy Main (),
pacnosiokeHHOMY BHE Kjacca BankAccount. 3aMeHa JaHHOMO BblpaXX€HHs Bbipa-
XEHHEM ba . Deposit (10) peliaeT BO3HUKLIYIO Mpobiemy — MeToa BankAccount.
Deposit () oObsBIEH KaK public, @ MOTOMY JOCTYMNEH AJis MeToAa Main ().

3ANOMHW!

Tun nocTyna no ymonuaHuio — private, Tak YTO €C/IM Bbl 3a0bIIN MK
CO3HATENbHO MPOMYCTHIN MOAUDUKATOP AJIS HEKOTOPOTO YJIeHa, 3TO aHa-
JIOTMYHO TOMY, KaK ec/ii Obl Bbl OMUCANH €ro kak private. OnHako Ha-
CTOATEJIbHO PEKOMEHYETCS BCEria MCMoJib30BaTh 3TO KJIOUEBOE CJIOBO
IBHO BO M30exaHue nobbix HeaopasyMeHHH. Xopolnii nporpaMmMmucT
Bceraa siBHO yKa3blBae€T CBOM HaMEpEHMs, YTO SIBJISIETCS €Lle OAHUM Me-
TOJOM CHWXXEHUS KOJIMYECTBA BOBMOXKHbBIX OLIMOOK.

Mpoune ypoBHu 6e3onacHocTh

BHUMAHWE!

B aToM pasznene ucnonb3ytoTes onpeaesieHHble 3HaHWS O Hac/ieIoBaHW U
M MPOCTPAHCTBAaX UMEH, KOTOpbIE OyayT paccMOTpeHbl B Gosiee Mo3aHMX
rnaBax kHuru (rnaea 16, “Hacnenosanue™, u 20, “[1pocTpaHcTBa UMEH U
61bnmuorekn™). Bbl MOXeTe NpoNyCTUTD 3TOT pa3zes U BEPHYTHCS K HEMY
no3xe, Mojay4yuB Heobxoaumblie 3HaHus. S3bik C# npenoctapnser cueny-
toLLMe YPOBHH 6€30MacHOCTH.

» UneHbl, 06bABNEHHbIE Kak public, AOCTYNHbI NOHOMY Knaccy npo-
rpammbl.

» YneHbl, 06bABNEHHbIE KaK private, AOCTYNHbI TONbKO U3 TeKyllero
Knacca.

» YneHbl, 06bABNEHHbIE KaK protected, AOCTYNHbI TONbKO W3 TEKYLIEro
Knacca n BCex ero noaKaccos.

» YneHbl, 06bABNEHHbIE KaK internal, AOCTYMHbI 4nA NoboOro Knacca B
TOM € Mogy /e NPOrpPammbi.

Mooy nem (module), nnu c6opkot (assembly), 8 C# HasbiBaeTca oTaenb-
HO KOMNUAMpPyeMan YacTb KOAa, NpeacTaBnALwWwan cobom BbINONHUMYIO
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»

. EXE-nporpammy nu6o 6ubnmoteky . DLL. OAHO NPOCTPaHCTBO UMEH
MOXeT pacnpOCTPaHATbLCA HAa HeCckonbko moaynen. (B rnase 20, “MNpo-
CTpaHCTBa UMeH 1 BrubnuoTekun’, paccmaTpuBaloTca C6OpKM 1 NPOCTPaH-
ctBa nMeH C# 1 06CyxatoTca ypoBHU AOCTYNA, OTAMYHbIE OT publicu
private.)

UneHsbl, ob6bABNEHHbIE KaK internal protected, AOCTYNHbI ANA TeKy-
Llero Knacca v Bcex ero NOAKNACcCoB, a Tak»Ke KNaccos B TOM e moayne
NpPOrpammoi.

CokpbiTHE 4NieHOB NyTeM 00BABIEHUS X KaK private obecneynsaeT MaKcH-
MaJbHYIO cTeneHb 6e3onacHocTH. OHAKO 3a4acTylo TaKasi BbICOKasi CTENEHb U HE
HykHa. B KOHLE KOHLOB, YN€HBI MOJAKIACCOB U TAK 3aBUCAT OT 4YiieHOB 6a30B0r0
KJacca, TaK YTO KJIKOYEBOE CJI0BO protected NPEAOCTABSET JOCTATOUHO YAOOHbIH
ypOBEHb 6€30MaCHOCTH.

3auyem HYXHO ynpaB/ieHue JOCTYNOM

O6baBacHHE BHYTPEHHHX YJIEHOB KJjlacca Kak public — HE ay4llas MbICJIb KaK
MHUHUMYM MO CACAYHOLUIUM NMpHUYHHAM.
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»

06bABNAA uneHbl-AaHHble public, Bbl He B COCTOAHMU NPOCTO
onpenenuTb, KOrga u Kak oHu moaudunumpyloTca. 3adem 6ecnoko-
UTbCA N CO3aaBaTb MeToabl Deposit () MWithdraw() ¢ npoBepkamu
KoppeKTHocTU? U Boo6Le, 3auem co3aBaTb nobbie MeToAbl, Be b Nio-
601 meTop noboro kKnacca moxet moguduLMpoBaTb AaHHbIE CYETa B
nobon momeHT. Ho ecnm apyroi metog MoXkeT 06palaTbCA K 3TUM AaH-
HbIM, TO OH NPaKTUYECKK 06A3aTeNbHO 3TO caenaer.

Bawa nporpamma BankAccount MoXeT npopaboTaTtb gnMtensHoe spe-
M1, NpeXxxae YeM Bbl 3aMeTuTe, YTo HanaHC OAHOro M3 CYETOB OTpULaTe-
neH. MeTof Withdraw () Npu3BaH orpaaunTb OT NOAO6HON CUTYaumK, HO
B ONWUCAHHOM CNlyyae HenocpeaCTBEHHbIV AOCTYN K 6anaHcy, MUHY s me-
ToaWithdraw (), umeloT n apyrve metoabl. Boiuncnntb, Kakne UMeHHoO
MeToAbl N NPU KaKnX YCNOBUAX NOCTYNAIOT Tak HEKOPPEKTHO, — 3aAaya
He 13 nerkux.

[ocTyn Ko BceM uneHam-flaHHbIM Knacca aenaet ero uHtepdemnc
CAUWIKOM CROXHbIM. Kak NporpamMmmucT, nCNosb3ywunin Knacc Bank
Account, Bbl HE XOTUTE 3HaTb O TOM, YTO AeNaeTCA BHYTPU Hero. Bam po-
CTaTOYHO 3HAHWI O TOM, KaK MONOXNTb fleHbIM Ha CYET U CHATb KX C Hero.
[ocTyn KO BCceM uneHam-faHHbIM Knacca NpMBOAMT K “pacTeka-

HMI0” npaBun Knacca. Hanpumep, knacc BankAccount He No3Bo-
naeT 6anaHCy CTaTb OTpMUATENbHBIM HA NPU KaKNX YCNOBUAX. ITO —
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6u3Hec-npasuno, KOTOpoe AOMKHO ObITb NOKanM3oBaHO B MeToAe
Withdraw (). B npoTuBHOM cnyyae Bam npugetca no6aBnATb cooTBET-
CTBYIOLLYIO NPOBEPKY B BECb KOA, B KOTOPOM OCYLLIECTBNAETCA U3MEHe-
Hue 6anaHca.

Yro npounsonpert, ecim H6aHK pewmnT M3MeHnTb Npasrna u YacTb KNUEH-
TOB C XOpoLe KpeAUTHON UCTopUel NONYyYMT NPaBo Ha Hebonblon
oTpuuaTenbHbI 6anaHc B TeueHne KOPOTKOro BpemeHn? Bam npuaetca
[0Nro pbiCKaTb NO BCEl Nporpamme U BHOCUTb U3MEHEHMWA BO BCE Me-
CTa, rae BbINONHAETCA HenocpeacTBeHHoe obpalyeHve K 6anaHcy.

He JeNalTe KnacChbl U METObI bonee AOCTYMHBIMH, YEM 3TO HCO6X0,[1H-
MO. OTO He napaHouaajbHas 60s13Hb XaKEPOB — 3TO MPOCTO NMOMOXKET
BaM CHHU3UTb KOJMUYECTBO OLUHOOK B KOA€. [To BO3MOXHOCTH ucnonwyme
MOﬂM(I) HKaTop private, a 3aTeM npH HeO6XOIlHMOCTl/l NoJHUMaMTE €ro a0
protected, internal, internal protected UJIM public.

COBET

MeTtopabl pocTyna

Ecau Bbl Gonee BHUMaTENLHO MOCMOTPHUTE Ha Kiacc BankAccount, TO YBUIHU-
T€ HECKOJIbKO ApYrux MetoAoB. OnWH U3 HUX, GetString (), BO3BpALLAET CTPO-
KOBYO BEPCHIO CHE€Ta AJIs1 BbIBOJA €€ Ha 3KpaH MOCpeACTBOM Bbi30Ba Console.
WriteLine (). Jleno B TOM, 4TO BbIBOJ COAEPXKHUMOMO 00bEKTa BankAccount MOXET
ObITb 3aTPYIHEH, ECJIU 3TO COAEpPKUMOE HeaocTynHO. K ToMy xke, cnenys npuHUMny
“oTaaiTe Kecapro KecapeBo”, KJacc 10/DKEH MMETb NPaBo caM pellathb, Kak OH Oyaer
NMpeAcTaBi€H NPH BbIBOJE.

Kpome TOro, UMeeTCs ABa METoaa AJIsl noJiyyeHus 3navenus, GetBalance () H
GetAccountNumber (), H METOA yCMAHOBKU 3HAYeHUs1 — SetAccountNumber ().
Bbl MOXeTE YAMBUTBHCS: 3a4€M TaK BOJHOBATbCS M3-3a TOrO, YTO YJEH _balance
Oynet oObsBNEH KaK private, U MPU 3TOM NpeNOCTaBAATh METOA GetBalance () ?
Ha camom aene ans 3Toro UMEITCS 4OCTAaTOYHO BECKHE OCHOBAH H4l.

» GetBalance() He AaeT BO3MOXHOCTN U3MEHATDb UneH _balance —
OH TOJIbKO BO3BpaLLaeT ero 3HayeHune, Tem cambim 3HayeHue banaHca
[AenaeTca QOCTYNHbIM TONbKO AnA yTeHuA. Ucnonb3ya aHanoruio ¢ Ha-
CToAWMM HaHKOM, Bbl MOXETe MPOCMOTPETb COCTOAHME CBOEro cYeTa B
No60 MOMEHT, HO HE MOXKEeTE CHATb C HErO AEHbIM MHaUe, YeM C Npume-
HeHVeM npoueayp, NPeayCcMOTPEHHbIX ANA 3TOro HaHKoM.

» MeTtoa GetBalance () cKpbiBaeT BHyTpeHHMI popmar Knacca ot
BHeWHNX meTofAoB. MeToa GetBalance () MoXeT B npouecce paboTbl
BbIMNONHATb HEKOTOPbIE BblYUCIeHNsA, 06palaTbca K 6ase aaHHbIX 6aH-
Ka — CNIOBOM, BbINOHATb Kakne-To AelcTaua, 4Tobbl NoNyunTb COCTO-
AHWe cyeTa. BHewHWe meToabl HAYEro 06 3TOM He 3HaKT U He AOMXKHbI
3HaTb. [[popgomkan aHanoruio, Bbl UHTEpPeCcyeTecb COCTOAHWEM CYeTa, HO
He 3HaeTe, KakK, rae U B KaKOM UMEHHO BUAE XPaHATCA BalLW AeHbIW.
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17| HaKOHeU, MeTo GetBalance () npeaocCTaBis€T MEXaHU3M AJid BHECEHHUA BHY-
TPEHHUX HM3MEHEHHUH B KJlacC BankAccount, a0COJIIOTHO He 3aTparvBas rnpu 3ToM
ero nonn3oBatefiei. Ecau oT HaLMOHaNLHOIO OaHKa NpUAET pacrnopsKEHHUE XPaHUTDb
JAC€HbI'M KaK-TO MHA4Y€, 3TO HUKAK HE NJOJIX)KHO CKa3aTbCsa Ha BallEM cnocobe 06pau1e-
HHUA CO CHETOM.

Mpumep ynpasneHua goctynom

[NpuBeneHHas nanee neMOHCTpallMOHHas NporpaMMa DoubleBankAccount yKasbl-
BaeT MOTEHLHANbHbIE U3bsAHBI MPOrpaMMbl BankAccount. B IMCTHHIE MOKa3aH TOb-
KO METOJ Main () — €AMHCTBEHHas MpeTepreBLias H3MEHEHHS YacTb MPOrpaMMbl:

// DoubleBankAccount - coa3paHuMe GAaHKOBCKOT'O Cuera C
// vcronb30BaHyeM MepeMeHHoM Turna double mJs XpaHeHus
// ©amnaHca cuera (OHa OOBABJIEHA KaK private, YTOCH CKDPHTH
// BalaHc OT BHEWHero Mupa)
using System;
namespace DoubleBankAccount
{
public class Program
{
public static void Main(string[] args)
{
// OTKpbITVME GAHKOBCKOI'O CueTa
Console.WriteLine("Co3naHuve obwekra " +
"®aHKOBCckoro cueta");
BankAccount ba = new BankAccount () ;
ba.InitBankAccount ();

// Bknanm Ha cueTr

double deposit = 123.454;
Console.WriteLine("Depositing {0:C}", deposit);
ba.Deposit (deposit);

// BamnaHc cdera

Console.WriteLine("Cuer = {0}", ba.GetString());

// Bor rme mosmmraeT Mpotnema

double fractionalAddition = 0.002;

Console.WriteLine ("Adding {0:C}", fractionalAddition);
ba.Deposit (fractionalAddition) ;

// PesymeTatr
Console.WritelLine ("B pesynbrare cuer = {0}",
ba.GetString());

// OxmIaeM MOIOTBEpPKIOEHMSA I0JIb30BATEJIS
Console.Writeline ("Haxmre <Enter> nna " +

"33aBeplUeHna NporpaMMeL. ..") ;
Console,Read();
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Metoa Main () co3naetT GaHKOBCKHI1 CHET U BHOCHUT Ha Hero cymmy 123,454, Te.
CYMMY € 1pOOHBIM KOJIMHECTBOM Koneek. 3aTeM METOA Main () BHOCHUT Ha CHET eule
OJHY I0JIO KOMEWKH M BbIBOAUT GanaHc cueta. BbiBoa nporpamMmbl BbIMISANUT cie-
Aytouwnm obpazom:

Cospanye obbekTa OaHKOBCKOI'O CueTa

BrJan $123.45

Cuer = #1001 = $123.45

Bkman $0.00

B pesynbraTte cuer = #1001 = $123.46
Haxmmre <Enter> 1nJis 3aBeplieHMS NPOTPAMMSI. . .

[lonb30BaTenb HAUMHAET XKaJIOBAaTLCSl HA HEKOPPEKTHbIE pacueThl. [loxoxe, B
nporpamMme MmeeTcs oLmnoKa.

[1poGnema, KOHEUHO, B TOM, UTO 123.454 BbIBOAUTCS Kak 123.45. UToObl u3be-
*aTb Npobaem, 6aHK NPUHUMAET peLIEHHE OKPYMATb BKAAAbl M CHATHUS 10 OandKaii-
wer koneiku. [lpocTeAlunit nyTh OCYWECTBUTb 3TO — KOHBEPTHPOBATH CYETA B
decimal M HCNOJB30BaTh METOA Decimal . Round (), KaK 3TO CA€/laHO B 1EMOHCTpa-
LIMOHHOM nporpamme DecimalBankAccount.

// DecimalBankAccount - co3naHue OaHKOBCKOTO cuera C
// vcrnosib30BaHMeM nepemeHHoM Tuna decimal mnia xpaHeHus
// ©alaHca cuera

using System;

namespace DecimalBankAccount
{
public class Program
{
public static void Main(string[] args)
{
// OTkpbiTMe OaHKOBCKOTI'O CYera
Console.WritelLine ("Co3nanne oobekTa " +
"BaHKOBCKOT'O cdera");
BankAccount ba = new BankAccount () ;
ba.InitBankAccount () ;

// BKJam Ha cueT

double deposit = 123.454;
Console.WriteLine ("Bksnan {0:C}", deposit);
ba.Deposit (deposit) ;

// BamnaHc cuera
Console.WritelLine("CueTr = {0}", ba.GetString());

// LobaBjifieM OUeHb MaJlylo BeJINUMHY

double fractionalAddition = 0.002;

Console.WriteLine ("Bknan {0:C}", fractionalAddition);
ba.Deposit (fractionalAddition);
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// Pesysbratr
Console.WriteLine ("B pesynbrare cuer = {0}",
ba.GetString());

// OxuIaeM MNOITBEPXIEHUS MOJIb30BATEJIA
Console.WriteLine ("Haxmmre <Enter> nja " +

"3aBepluienns nporpammel. ..");
Console.Read();

}

// BankAccount - omnpeleyieHue KJiacca, MpelCTaBJganLero
// mpocreiumit OAHKOBCKMIA Cuer
public class BankAccount
{
private static int nextAccountNumber = 1000;
private int accountNumber;

// XpaHeHue GajiaHca B BuIe OIHOM nepeMeHHoV Tuna decimal
private decimal balance;

// Init - uMHMUMaIM3aUMSA OAHKOBCKOTO CUETa C HYJIEBEM
// BanaHCOM ¥ MCMOJIb3OBAHMEM OUEepelHOTO IJIoBallb HOT'O
// HoMepa
public void InitBankAccount ()
{

_accountNumber = ++ nextAccountNumber;

_balance = 0;
t

// GetBalance - noJsiyueHme Tekymero 6aliaHca
public double GetBalance()
{

return (double) balance;

}

// AccountNumber
public int GetAccountNumber ()
{
return accountNumber;
f
public void SetAccountNumber (int accountNumber)

{

this._accountNumber = accountNumber;

}

// Deposit - Mo3BOJIEH JIOOOM MOJIOXATEIbHBI BKJIAL
public void Deposit (double amount)
{
if (amount > 0.0)
{
// OkpyrJyieHune HO OJmkanuein Komnemky nepen
// BHeceHueM BkJada
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decimal temp = (decimal)amount;
temp = Decimal.Round(temp, 2);
_balance += temp;

}

// Withdraw - Bbl MOXETe CHATb CO cueTa JOyKw CyMMy, He
// npeBhmapuyn OajlaHC; METON BO3BpallaeT PeasibHO CHATYIO
// cymmy
public double Withdraw(double withdrawal)
{
// Tpeobpasyem B Tun decimal u paboTaem C HuM.
decimal decWithdrawal = (decimal)withdrawal;

if ( balance <= decWithdrawal)
{

decWithdrawal = balance;
|

_balance -= decWithdrawal;
return (double)decWithdrawal; // Bo3BpaT double
}

// GetString - Bo3Bpamaer MHOOPMALIMIO
// o cocrosHmu cueTa B Bulle CTPOKM
public string GetString()
{
string s = String.Format ("#{0} = {1:C}",
GetAccountNumber (),
GetBalance());
return s;

BHyTpeHHee npeacTtaBieHHe NMOMEHSAIOCHh HA UCMOJAb30BAHUE 3HAYEHUI THNA
decimal, KOTOpbIH B 1t000M ciiyyae Gosee noaxoaut ass paboTbl ¢ 6aHKOBCKUM
CYETOM, 4eM THuN double. MeToa Deposit () Tenepb NpUMEHSET METOA Decimal.
Round () AAs OKpYIJeHUs BKJiaAbiBaeMOH CyMMbl 10 Onmakiueit koneiku. Boison
NporpaMMbl OKa3biBaeTCsl TAKMM, KaK U 0XKHMAANOCH!

Co3znaHye obbekTa OAaHKOBCKOI'O CueTa

Bxyan $123.45

Cuer = #1001 = $123.45

Bxyian $0.00

B pesynbTaTe cuer = #1001 = $123.45

Haxmmre <Enter> nsa 3aBeplleHMA MPOI'DAMMEHIL. . .
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BbiBoAbI

Bel MoxeTe cka3aTh, YTO Hy>KHO ObLIO € CamMOro Hauaja MMcaTb Nporpammy
BankAccount ¢ UCMO/Nb30BAHUEM decimal, M, MOXanyH, ¢ BAMU MOXKHO COMIacHUTb-
cs. Ho neno He B 3ToM. MoryT ObITb pa3Hble NPUJIOKEHUS M CUTyauuu. [naBHoe,
YTO Kflacc BankAccount OKa3ajcsi B COCTOSSHUW PELIUTL MPoOJIEMY TaK, YTO HeE
MPULLIOCh BHOCUTb HUKaKMX W3MEHEHHUH B MUCMOJB3YIOLLYIO €ro nporpammy (06-
paTMTE BHUMAHHWE Ha TO, YTO OTKPBITbII MHTEp(EIC Kaacca HE M3MEHHIICS: METOABI
Balance () W Withdraw() Tak W BO3BpallatOT 3Ha4Y€HHs THMA double, a Deposit ()
M Withdraw () MPUHUMAIOT NapameTp Tvna double).

B naHHOM ciyvyae €eAMHCTBEHHBIM METOAOM, HAa KOTOPbIA MOTEHLUMWAIbHO BJIM-
710 U3MEHEHHUE MPHU HEMOCPEACTBEHHOM OOpalleHUH K GanaHcy, ABASETCS METOA,
Main(), HO B peajbHOM NMPOrpaMMe MOryT CYLIECTBOBATb AECATKH TAKUX METOAOB,
M OHM MOTYT OKa3aTbCsl B HE MEHBLLUEM KOJIMYECTBE MOAYJIei. B naHHOM ciyuyae HU
OJIMH M3 3TUX METOAOB HE AOJDKEH N3MEHATLCS, MOTOMY YTO MCIPABJIEHHE HAXOAMUT-
csl B npejeiax knacca BankAccount, OomKpbimbiil unme pgheiic KOToporo (ero OTKpbl-
Tbl€ METO/bl) HE U3MeHMIICA. Ecin Obl MeTOAbI 0OpalLanuch KO BHyTPEHHHUM YJiEHaM
KJ1acca HeMoCpeACTBEHHO, 3TO OblI0 Obl PELINTENLHO HEBO3MOXHO.

BHeceHne BHyTpeHHUX U3MEHEHHIT B Ki1ace TpeOyeT onpeaesieHHOro Te-
CTUPOBaHMs UCMOJIL3YHOLLErO KJ1acc KOAa, HECMOTPS Ha TO, YTO B HErO He
BHOCATCS HUKaKkue MoAHUKaLMK.

BHUMAHUE!

Onpepenenvne cBOMUCTB KNacca

MeToabl Get X () M SetX(), MpOAEMOHCTPUPOBAHHbIE B NMporpamMme BankAccount,
Ha3blBatOTCs Memooamu docmyna (access methods). XoTs ux ucnosb30BaHUE TEO-
PETHYECKH IBJISETCS XOPOLUEH NPUBBIYKOM, HA NPAKTHUKE 3TO 3a4acTyrO MPUBOAMT K
rpycTHbIM pe3yssraTtaMm. CyauTe caMmu — 4TOObI YBEJIMUMTD WIEH _accountNumber
Ha 1, TpebyeTcs nucath cleay ol Koa;

SetAccountNumber (GetAccountNumpber () + 1);
C# nMeeT KOHCTPYKLMIO, Ha3bIBAEMYIO CGOUCMGOM W NENAIOLLY O UCTOJIb30BaHHE

METOJI0B J0CTYyMNa cyLuecTBeHHO Oonee npocThiM. [TpuBeaeHHbIH nanee dparMeHT
KOJa OrMpeAeNseT CBOMCTBO AccountNumber AOCTYMHBIM AJISl YTEHHUS U 3aMUCH:

public int AccountNumber // CKOGKM He HYXHHI

{
get {return accountNumber;} // durypHele CKOOKM M TOUKa C 3anATON
set {accountNumber = value;} // 3mecb 'value' - KJIOUEBOE CJIOBO
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Paznen get peanusyetcs npud YTEHUM CBOICTBA, a set — Mpu 3anucu. B npu-
BEIEHHOM aanee ¢pparMeHTe HCXOAHOIo TEKCTa CBOMCTBO Balance sIBNSETCS CBOM-
CTBOM TOJIbKO /151 YTEHHS, TaK Kak 3[eChb OnpeaeeH ToAbko pa3aen get:

public double Balance
{
get
{
return (double)balance;

}

HCHOﬂb3OBaHHCCBOﬁCTBBb”ﬂﬂﬂHTCﬂCﬂyKnuHNlO6pa30MZ

BankAccount ba = new BankAccount();
// BanuceBaeM CBOMCTBO AccountNumber

ba.AccountNumber = 1001;
// CuuTbBaeM ofa CBOMCTBA
Console.WriteLine("#{0} = {1:C}",ba.AccountNumber, ba.Balance):

ColicTBa AccountNumber M Balance O4€Hb MOX0XH HAa OTKPbITHIE YJIEHbI-AaH-
Hbl€ KaK BHELIHE, TaK U B UCMONb30BaHUHU. OHAKO CBOMCTBA MO3BOJIAIOT Kiac-
Cy 3alUMTHTh CBOM BHYTPEHHHE UNiEHbl (TaK, YJE€H _balance 0CTa€TCs NpPH ITOM
private). OOpatuTe BHUMaHHUE, YTO Balance BbIMOJHSET NPUBEACHHE THMA — TOY-
HO TaK e MOXET MPOM3BOAMTLCS JH000€ KolMuecTBO BblunucaeHnit. CBoiicTBa BoBce
He 00s3aTeNbHO A0KHbI MPEACTaBAATh COOOM OAHY CTPOKY KOAA M MOTYT BbINOJI-
HSTb pa3NUyHble 1eHCTBUS HanoaoO1e NMPOBEPKH BXOAHBIX AaHHBIX.

[lo cornalueH1IO MMEHa CBOMCTB HAYMHAKOTCS ¢ NPOMUCHOH OykBbl. O6-
paTUTe TaKKe BHUMaHHE, YTO CBOMCTBA HE UMEIOT CKOOOK: clenyeT nu-
caTb MPOCTO Balance, a HE Balance().

COBET

CaoiicTBa coBceM He oOs3atenbHO HeapdektrBHbl. Komnunsrop C# mo-
’KET ONTUMHM3UPOBaTh MPOCTON METOA JOCTYMa TakK, YTO OH OyAeT reHe-

; pHpoBaThb He OoMbLIe MaLIMHHBIX KOMaH/, YeM HEMocpeacTBEHHOe 0Opa-
RomPosocT  LLLEHHE K UleHy. ITO BAXKHO HE TONBKO AMs MPUKIAAHBIX MPOFPaMM, HO U
ans camoro C#. bubanorexa C# LIMPOKO MCMONB3YET CBOMCTBA, U TO e
caMoe JO/KHbI Aenath M Bbl, Aaxke AJs oOpalleHus K YleHaM-1aHHbIM
KJ1acca M3 METOJ0B 3TOrO e Kaacca.

CraTnuyecKkune cBONCTBa

CraThueckue uieHbl-qaHHble (kjacca) MOryT ObITb JOCTYMHbI YEpE3 CTaTHyE-
CKMe CBOWCTBA, KaK MOKa3aHO B CAEeAYIOLIEM MPOCTENLLEM NMPUMEpE:
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public class BankAccount

{
private static int nextAccountNumber = 1000;
public static int NextAccountNumber
{

get{return nextAccountNumber; }
}
//

CBOWHCTBO NextAccountNumber AOCTYMHO NOCPEACTBOM YKa3aHWs UMEHM €ro
K/acca, Tak Kak OHO He SIBJISIETCSi CBOWCTBOM KOHKPETHOro 00bekTa (OHO 00bsIBIEHO
KakK static).

// CumtbmBaeM cBoycTBO NextAccountNumber
int value = BankAccount.NextAccountNumber;

(B aTOM npumepe value HAXOAUTCS BHE KOHTEKCTa CBOWCTBA, @ NOTOMY He pac-
CMaTpUBAaETCs Kak 3ape3epBUPOBAHHOE CJIOBO.)

Mo6ouHble aencTBMA CBOUCTB

Onepauus get MOXKET NPUMEHSTBCS HE TOJILKO /JIsi NPOCTOrO NOJIy4YeHUs 3Haue-
HM$, CBAI3AHHOrO CO CBOHCTBOM. BarnsHuTe Ha cienyrolmii koa:

public static int AccountNumber

{
// TlonmydyeHue 3HAUYeHUs MEepeMEeHHOM M yBesJMdeHue ee 3HaueHwus,
// 4uTOOH B CJIENyupi pa3 MOJIyuuTb yXe HOBOE ee 3HaueHue
get{return ++ nextAccountNumber; }

JlaHHO€ CBOICTBO YBENMUYMBAET CTATUYECKMIA YJIEH KJlacca nepes TeM, Kak Bep-
HYTb pe3ybTar. OHaKO 3TO HE CJIMLLIKOM XOpollas uaes, Beb Nnojib30BaTe/b HUue-
ro He 3HaeT O Takoi 0COOEHHOCTH MU HE MOJ03PEBAET, YTO MPOUCXOAMUT YTO-TO MO-
MMUMO YTEHHS 3Ha4eHHs. YBEIUUYEHHUE NEPEMEHHON B JaHHOM Cllyyae npeacTaBiseT
co0oii nobounoe deticmaue.

[Tono6Ho mMeTomaM aocTyna, KOTOpble OHW UMHMTHUPYIOT, CBOICTBA He
JOJIXHbI U3MEHSTb COCTOSIHMS KJlacca MHaYe YeM Yepe3 YCTaHOBKY 3Ha-
YeHMs COOTBETCTBYIOLLIEro YieHa AaHHbIX. B o6luiem ciyyae u cBoiicTsa,
M METObl J10JKHBI W30eraTh NoOOUHBIX NEHCTBHIA, TaK KaK 3TO MOXET
NPUBECTH K TPYAHOYIOBMMbIM olinOKkaM. M3meHsiiTe kinacc HacTONbKO
SIBHO W HENOCPEACTBEHHO, HACKOJIBKO 3TO BO3MOXKHO.

3ANOMHM!

336 UYACTb 2 O6BLEKTHO-OpPMEHTUPOBaHHOE NPOrpamMMnpoBaHune Ha C#



AaiiTe KoMNUNATOPY HanucaTb CBONCTBA ANA BacC

BosbLIMHCTBO CBOWCTB, OMMMCAHHBIX B npeabiayueM pasacie, npeacTaBiasatoT Co-
oo MpOCTLIE NMOANMPOrpaMmsl, MUCaTb KOTOPbIE OYE€Hb MPOCTO... H YTOMHTEbHO!

private string name; // UYneH, COOTBETCTBYyOUMII CBONCTBY
public string Name { get { return name; } set { name = value; }}

HOCKO.Hbe KO B€34€ OKa3biBA€TCA OAHUM H TEM XKE, ObLJIO PE€WEHO MO3BOJIMTb
komnunsTopy C# 3.0 nenaTb 3Ty paboty BMecTo Bac. BoT Bce, 4TO Bbl 10/1%HbI Ha-
MUCarThb.

public string Name { get; set; }

ITO 3KBUBAJIEHTHO

private string <somename>; // dro rakoe <somename>?
// HEeU3BECTHO U HEBAaXHO.
public string Name { get { return <somename>; }
set { <somename> = value; } }

KoMnunsTop co3naeT HEKMid 3arafiouHbli YaeH-1aHHbIEe, KOTOPbIi BO BCEM MpPH-
BECACHHOM KOA€ OKa3bIBACTCH 0e3bIMsIHHBLIM. Takoi CTHJIb 3aCTaBAsIET UCMOJIb30BATh
CBOMCTBa Jaxe BHYTpHU ApYyrux YJICHOB TOroO € Kjacca ﬂpOCTO MOTOMY, UTO BCE,
4yTO BaM U3BECTHO, — 3TO UM cBoiicTsa. [1o aToit ﬂquHHC Bbl 1OJT’)KHbI UMETb oba
CBOMCTBAa — U get, U set. ”HHLll/laﬂM3Mp0BaTb HUX MOXKHO IMpH MOMOLLH CJIEAYHOLUEC-
N0 CUHTAKCHUCaA.

public int AnInt {get; set;} // KoMmuuAaTop co3mnaeT
// 3aKpHTYI0 MEPEeMEHHYI0

AnInt = 2; // VHMuManmsaumsa CO3IOAHHOM KOMMUJIATOPOM
// TiepeMeHHO Mpy NOMOm¥ CBOMCTBA.

MeToabl n YypoBHKM focTYyna

MeTonbl nocTyna He 00s3aTeNbHO NOKHBI ObITh 00bSBAEHBI KaK public. Bl
MoXKeTe 00BABIATL UX Ha IOOOM YPOBHE 0CTYNa, BK/IIOYas private, €CJIM METOA
JOCTYyNa npeaHa3HaueH 1J1s1 UCMOJIb30BAHUS UCKITOYMTENbHO BHYTPH COOCTBEHHOMO
Knacca.

MoxHOo naxe OTaeNnbHO M3MEHATb YPOBEHb NOCTYyMNa Ui YacTed get M set.
[Tpeanonoxum, Hanpumep, YTO Bbl HE XOTUTE AaBaTh BO3MOXHOCTb paboThl C Me-
TOAOM set BHe Kj1acca. B 3ToM cayyae cBOICTBO MOXHO 3anucaTbh TaKMM 00pazom:

internal string Name { get; private set; }
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KoHcTpyunpoBaHue 06beKToB
C MOMOLLbIO KOHCTPYKTOPOB

YnpapieH1e J0CTYNOM — 3TO TOJILKO MoJoBHHa npobaemsbl. PoxxneHue
oObeKra — OIMH U3 CaMbIX BaXKHbIX 3TanoB B ero xu3Hu. Knacc, koHeu-
HO, MOXET MPeaOCTaBUTb METOA AN HHULMANHU3aLHWH BHOBb CO3aHHOMO
obbekra, HO Oea B TOM, YTO MPHUIOXKEHHE MOXET MOMPOCTy 3abbiTh €ro
BbI3BaTh. B TakoM cnyuae uneHbl-AaHHbIE KJlacca OKa)cyTCs 3anoJIHEH-
HbIMH “MYyCOpPOM”, U KOPPEKTHOM paboThbl OT Takoro oObEeKTa XKAaTb He
npuaercs. A3bik C# peluaer 3Ty npobnemy nyTem Bbl30Ba HHULHANHU3H-
pYIOLLEro MeTosla aBTOMaTHYeCKH, Hanp1Mmep:

3ANOMHM!

MyObject mo = new MyObject ()

Ota HUHCTPYKUHSA HE TOJILKO BbIACAACT NaMATb AJisd 061)e|cra, HO W BbITMOJIHAET
HWHHL HAJIHU3aLUIO €ro 4ja€HOB.

He nytaiite TepMUHbI k1acc M 06bekm. Cat — 3TO Kiacc, HO SK3eMIIsp
Knacca Cat Mo MMEHHM Striper — 3T0 00BEKT Kiacca Cat.

3ANOMHM!

KoHcTpyKkTOpbl, npeaocTasnsaemble C#

A3bik C# X0poLIo yMEET OTCNEKHBAThb HHHULHAJIU3AUHIO NMEPEMEHHBIX U HE MO-
3BOHﬂ€FMCHOﬂb3OB3H>HCHHMuHaﬂH3HpOBaHHHCrprMCHHHC.HaﬂpHMep,ﬂpeﬂ-
CTaBJIEHHbIN lanee Koj MPHUBEAECT K reHEpaLMH OLUHOKH BPEMCHH KOMIMHUIISALHH:

public static void Main(string[] args)
{

int n;

double d;

double calculatedValue = n + d;

S13bik C# oTCAeXKHBAET TOT (haKT, YTO HHU n, HU d HE UMEIOT MPUCBOEHHOTO 3Haye-
HMs M HE MOTYT MUCMONb30BaTLCS B BbipaXkeHMH. KoMnuasiLus 3Toi MUKpornporpam-
Mbl MPUBOAMT K FeHepaLnH cienyouux cooduieHnit 06 ownbkax:

Use of unassigned local variable 'n'
Use of unassigned local variable 'd’

C# npenocTtaBasieT KOHCTPYKTOP MO YMOJYaHHUIO, KOTOPbIH MHHULMANHU3UPYET
YeHbl JAHHBIX OObEKTA!
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» yucna — Hynamu;
» Noruyeckue nepemeHHble — 3HayeHuamn false;
» CCbIIKN Ha 06beKTbl — 3HayeHnAMu null.

PaccMOTpHUM clieayHoLLYyHO MPOCTYIO AEMOHCTPALMOHHYIO MPOrpaMmy:

using System;
namespace Test

{
public class Program
{
public static void Main(string[] args)
{
// CHauana co3maeM OOBEKT
MyObject localObject = new MyObject();
Console.WriteLine ("localObject.n = {0}",
localObject.n);
if (localObject.nextObject == null

{
Console.WriteLine("localObject.nextObject = null");

}
// OxumaeM MoATBEPXIEHUS MOJIL30BaTEJS
Console.WriteLine ("Haxmure <Enter> gmna " +
"3aBeplleHnsas NporpaMMel. . .") ;
Console.Read () ;
}
1
public class MyObject
{
internal int n;
internal MyObject nextObject;

OTa nporpamma onpeaenseT kjaacc MyObject, KOTOPbIH COAEPKMT NEPEMEHHYIO
n TUMa int M CCbIIKY Ha 00BEKT nextObject, MO3BOJISIOLLYIO CO31aBaTh CBs3aH-
Hble CNUCKH 00bEeKTOB. MeToa Main () co3aaeT oObekT kjacca MyObject U BbIBOAUT
HayaJlbHOe COIEP>)KUMOE €ro UYjieHOB. BbiBoa 3TOMH nporpaMMbl MMEET CleAYIOLLUH
BUI!

localObject.n = 0
localObject .nextObject = null
Haxammre <Enter> nJiga 3aBeplleHMA MPOIPaMMAL. . .

A3bik C# npu coznaHuu 00BbEKTA BbIMOJHAET HEOOJbLIOK KOA MO MHULIMAIHU3A-
LMK 0ObeKTa U ero ujieHoB. Eciu Obl He 3TOT KO, YJieHbl-JaHHble localObject.n U
localObject.nextObject coaepxanu Obl Kakue-TO cliydaiiHble 3HaYEHH s, Monpo-
CTy roBopsi — “mycop”.
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Koa, nH1umanu3upytow i 3HaueHus NpU CO3JaHNU M, Ha3bIBAETCH KOH-
cmpykmopom no ymonuauuio. OH “KOHCTPYHUPYET” KIacC B CMbIC/IE HHHU-
uvanusauuu ero uneHos. TakuM obpasom, C# rapaHTHpyeT, 4TO OOBEKT
HauWHAeT XH3Hb B U3BECTHOM COCTOSIHUM — MOJHOCTBIO OOHYJIEHHBIM.
Imo omHocumcs MoabKo K OGHHLIM-YeHAM KIACCA, HO He K J0KANbHbIM
ne peMeHHbIM Memooa.

3ANOMHU!

3ameHa KOHCTPYKTOPA NO yMON4YaHUIO

XOTsl KOMIUASATOP aBTOMAaTHUYECKH HHULLMATH3UPYET BCE NMEPEMEHHBIE IK3EMILIs-
pOB COOTBETCTBYHOLMMH 3HAYEHUAMH, 1)1l MHOTHUX K1acCOB (BO3MOXHO, axce Al
60bLIMHCTBA) 3HAYEHHS MO YMOJYAHHIO HE SBJSIOTCS KOPPEKTHBIM COCTOSIHUEM.
PaccMoTpuM knacc BankAccount, 0 KOTOPOM YKe LLIa pedb B 9TOM riaBe.

public class BankAccount

{
private int _accountNumber;
private double balance;
// ... MpouMe YjeHsl

XoTs HYNeBO€E HayalbHOE 3HaYeHHe OanaHca BMOJIHE KOPPEKTHO, HYJIEBOE 3Haue-
HHE HOMepa CYETa, ONMPENENEHHO, HE SBASETCS BEPHbIM.

[losToMy B naHHbIH MOMEHT khacc BankAccount BKJKOYAaET METO]
InitBankAccount (), HHULHANU3UpYOWHIA 00bekT. OaHaKO TakoH moaxoa nepe-
KJ1aJblBaeT CAULLKOM OONblUYHO OTBETCTBEHHOCTb Ha MPUKIAAHYIO NMPOrpamMmmy,
MCMOAb3YIOLLYIO JaHHbIN knacc. Ecau Bapyr npunoxeHue 3a0yaeT BbI3BaTb METOA
InitBankAccount (), TO Mpo4re METOAbI OAHKOBCKOro cyeTa MOry T OKa3arbcsi Hepa-
60TOCNOCOOHBIMH, XOTS MPH 3TOM U He OyayT COAepkaTh HUKAKHX OLUMOOK.

Knacc He no/KkeH nonaraThbCs Ha BHELIHHME METOAbl HarnogobHue Metoaa
InitBankAccount (), KOTOpblIE€ JOMKHbI 00€CNeyrMBaTh KOPPEKTHOE CO-
cTosiHHe ero oObekToB. Jlns pelueH s naHHOW npobaeMbl knacc npeao-
CTaBASIET CreuraNbHbli METOJ, aBTOMAaTUYECKH Bbi3biBaeMblii C# npwu
co3aHuKu 06bekTa, — KoHcmpykmop kaacca. KoHCTpyKTop Mor Obl MMe-
HOBaTbCs kak Init (), Start () waM Create (), Ho C# TpebyeT, 4TOObI
KOHCTPYKTOpP HOCHJ TO K€ UMS$, YTO U UMl CaMOro Kjlacca, TaK YTo KOH-
CTpPYKTOp kJjacca BankAccount UMEET ClEy oMK BUA:

3ANOMHU!

public void Main(string[] args)
{
BankAccount ba = new BankAccount(); // BBIBOB KOHCTpPYKTOpa

}
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public class BankAccount

{

}

// HoMepa OaHKOBCKMX CueTOB HaumHawoTca ¢ 1000 u

// HaBHA4YaKoTCsA MNOCJIeNOBATEJIbHO B BO3pPacTalleM MNOpsSOKe

static int nextAccountNumber = 1000;

// Ina KaxIoro cuera [NONOEPXVBAITCSA ero HoMep M BajlaHc

int accountNumber;

double balance;

// KoHcTpykTOp BankAccount - ofpaTuTe BHMMAaHME Ha €ro uMsd

public BankAccount () // TpeBywrcs kpyrimie ckobi, MOTYT
// vMeTECst apryMenTs!, BOSBpamaeMeni
// Tun orcyrcreyer

accountNumber = ++nextAccountNumber;
balance = 0.0;
}

// . . . NpouMe uJieHHl .

CoaepxxMMoe KOHCTPYKTOpa BankAccount TO e, YTO M MEPBOHAYAILHOIO Me-
Toaa InitBankAccount (). OHAKO KOHCTPYKTOpP MMEET HEKOTOPblE OCOOEHHOCTH:

»
»
»
»

3ANOMHU!

BCeraa umeeT TO »Ke UMA, YTO N CaM KNnacg;
MOMETKaKﬂpMHMMaTbﬂapaMeprLTm(MBbBMBaTbCﬂ663HMX
He umeeT BO3BpaLLlaeMoro Tuna, Aaxe Tmna void;

meTod Main () He AOMKEH Bbi3biBaTb HUKAKUX AONOTHUTENbHbIX METO-
0B ANA MHUUManm3aunm obbekTa Npu ero Co3aaHUM — He HY>KHbl HU-
KaKue Bbi30Bbl Init ().

Ecnu Bbl coznaere coGCTBEHHBIH KOHCTpYKTOp, C# He CO31aeT KOHCTPYK-
TOp MO YMOJ4aHHIO aBTOMAaTHYECKH. Ball KOHCTPYKTOp 3aMEHSET KOH-
CTPYKTOp MO YMOJYAHHIO U CTAHOBUTCS €AMHCTBEHHBIM CMOCOOOM CO3-

AaH U 3K3EMIlIApa Kiacca.

KoHcTpynpoBaHue 06bekToB

Tenepb NOCMOTPUM Ha KOHCTPYKTOPbI B A€Ji€. J[/1s 3TOro paccMOTpUM Nporpam-
MYy DemonstrateCustomConstructor.

using System;

// DemonstrateCustomConstructor -- meMOHCTpauus pPadoTkHl

// KOHCTPYKTOPOB MO YMOJIYaHMIO; CO3HaeM KJIACC C KOHCTPYKTOPOM
// W pacCMaTpyBaeM HECKOJIbKO CLIEHapueB.

namespace DemonstrateCustomConstructor

{

// MyObject - co3maHme kJjacca C "MHOI'OCJIOBHbIM"
// KOHCTPYKTOPOM M BHYTPEHHMM OOBEKTOM
public class MyObject

{
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// DTOT uJieH-IaHHbe ABJISETCA CBOMCTBOM KJiacca
private static MyOtherObject staticObj =
new MyOtherObject ();

// DTOT ujieH-OaHHee SBJSETCS CBOMCTBOM KaxXOoOI'o OOBEKTa
private MyOtherObject _dynamicObj;

// KOHCTPYKTOp (C OCMJIbHEIM BBIBOLOM Ha SKpaH)
public MyObject ()
{
Console.WriteLine ("Hauano koHcTpykTopa MyObject");
Console.WriteLine (" (CTaTuueckue udJieHbl-OaHHbE " +
"KOHCTPYMPYIOTCA 0O 3TOro " +
"KOHCTpyKTOpa)");
Console.WriteLine("Tenepb OMHaMmMyeckyu cospmaeMm " +
"HeCcTaTUUECKMUA UJleH-OaHHue:");
_dynamicObj = new MyOtherObject();
Console.WriteLine ("MyObject constructor ending");

}

// MyOtherObject - y 9TOro kJjiacca TOXe MHOT'OCJIOBHBIA
// KOHCTPYKTODP, HO BHYTPEHHME UJIeHbl-IaHHEE OTCYTCTBYIOT
public class MyOtherObject
{
public MyOtherObject ()
{
Console.WriteLine ("KoHcTpympoBanme MyOtherObject");
}
}
public class Program
{
public static void Main(string(] args)
{
Console.WriteLine ("Hauano meroma Main()");
Console.WriteLine ("Co3maHue JIOKajbHOTO oObekTa " +
"MyObject B Main():");
MyObject localObject = new MyObject ();

// OxuOaeM MOATBEPXIEHUS MOJb30BATEJIA
Console.WriteLine ("Haxmure <Enter> nna " +

"3aBeplieHns MporpaMva. .. ") ;
Console.Read();

BbinosHeHue naHHOH NporpaMMbl NPUBOAMT K CeAYHOLLEMY BbIBOAY Ha 3KpaH:

Hauano Meroma Main()

Co3nmaHue JoKanbHOTO obbekTa MyObject B Main():
KoHcrpympoBanne MyOtherObject

Hauano koHcTpykTOpa MyObject
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(CTaTnueckme uJleHb-OaHHBlE KOHCTPYMPYIOTCA OO 3TOI'O KOHCTPYKTOpPa)
Tenepb IMHaMMUYECKM CO30aeM HEeCTAaTUMUECKMI UJIeH-IaHHbe:
KoHncTrpyupoBaHue MyOtherObject

3apepueHne KOHCTpykTopa MyObject

Haxvmre <Enter> nna 3aBeplieHNs NPOT'PaMMHL. . .

BoT pekoHCTpyKLIMsS MPOMCXOASLLErO NMPH 3aMycke MPOrpaMMmbi.

1.

6.

Mporpamma HauMHaeT pa6oTy, U MeToq Main () BbIBOGUT HauyanbHoe CO-
obuieHne u coobweHne o npeacToAwWeM CO3AaHNN NIOKANIbHOro 06beKkTa
MyObject.

MeToaMain () co3paeT 06bekT localObject Tuna MyObject.
MyObject coaepXuT cTaTUdecKui YneH _staticObj knacca MyOtherObject.

Bce cmamuuyeckue 4YneHbl-0aHHbIe UHUYUANU3UPYOMCA 00 Nepeozo 8bino/He-
HUA KOHCmpykmopa MyObject ().B 3Tom cnyyae C# npucBavBaeT NnepemMeHHON
_staticObj ccbinKy Ha BHOBb CO3AaHHbIN 06BLEKT Nepes TeMm, Kak nepenatb
ynpaBneHne KOHCTPYKTOpY MyObject.

KoHcTpykTOp MyObject nonyuyaeTt ynpaBneHue. OH BbIBOAUT HauyanbHoe
coobujeHmne U HANOMMHAET, YTO CTAaTMUECKUN YNEH YXKe CKOHCTPYMPOBAH A0
TOro, Kak Hauan pa6bory KoHcTpykTOp MyObject ().

MNocne 06bABNEHNA O CBOMX HaMEepPEHUAX N0 AUHAMUYECKOMY CO3aHMI0
HeCTAaTUUYECKOro YneHa KOHCTPYKTOp MyObject co3gaeTr o6beKT Knacca
MyOtherObject ¢ uCNoNb3oBaHMEM OonepaTopa new, UTO CONPOBOXAaeTCA
BbIBOAOM BTOPOro coo6ueHun o cosgaHnm MyOtherObject Ha 3KpaH.

YnpaBneHune BO3BpawaeTcA KOHCTPYKTOPYMyObject, KOTOpbIN, B CBOIO O4e-
peAb, BO3BpaujaeT ynpassieHue metoay Main ().

HenocpeacTBeHHaa nHnymnannsaymna obvekra

[ToMMMO MHHMUMANM3ALMK YJIEHOB-JaHHbIX B KOHCTpykTOpe, C# no3posseT
MHULIMATU3UPOBATH YJI€HbI-aHHbIE HEMOCPEACTBEHHO C UCMOIb30BAHUEM HHULIU-
aJM3aTopoB. JTO 03HAYAET, YTO Kjlacc BankAccount MOXKHO 3aM1caTh Cleay oMM
oOpazom:

public class BankAccount

{

//

// HoMepa DaHKOBCKMX CUeTOB HauuHaioTcsa ¢ 1000 u

// Ha3HauaKTCA NOCJeNOBaTENbHO B BO3pacTaiolleM Mopsamxe
static int _nextAccountNumber = 1000;

[J19 kaxOooro cuera MOOOEPXMBAKTCA €ro HOMep M BOaliaHc

int _accountNumber = ++_nextAccountNumber;
double balance = 0.0;

/7

. NpouYne uJieHBl ...
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Bot B uem coctouT paborta uHMuMaau3aTopoB. Kak accountNumber, Tak u
_balance nony4arloT 3Ha4Y€HHS Kak YacTb 00bsBIEHHS, 3 HEKT KOTOPOro aHaNoru-
YeH WCNOJIb30BAHHUIO YKa3aHHOIro Koja B KOHCTPYKTOPE.

Hapno oueHb ueTko npeacraBasTh cebe kKapTHHY npoucxoasulero. Bol MoxeTe pe-
LK Tb, YTO 3TO BbIPAXKEHHWE NPHUCBAMBAET 3HaYeHHe 0.0 NEPEMEHHOW balance He-
nocpeacteeHHo. Ho Beab balance CyLIECTBYET TONbKO KaK 4aCTb HEKOTOPOro 00b-
ekra. Takum ob6pa3om, nprcBaMBaHWE He BHIMOJIHAETCS 10 TEX Mop, Noka He Oyaer
co3naH oObekT _BankAccount. PaccmarpuBaemoe npucBavBaHHE OCYLLECTBASETCS
BCSKHMI pa3 Nnpu co3aaHuH oObeKTa.

3aMEeTHM, YTO CTaTHYECKHIl YNEH-1aHHble _nextAccountNumber HHULIMAIN3H-
pyeTcst npu NnepBoM 0OpallleHHH K Kjaccy BankAccount (Kak Bbl YOeaUJMCb NpU
BbINOJIHEHHH 1€EMOHCTPALIMOHHON NPOrpamMMbl B OTJIAA4YHKE), T.€. NPH 0OpaLLeHHH K
N1000My CBOHCTBY MJIM METOYy OOBEKTA, BNAACIOLLEMY CTATHYECKUM HYJIEHOM, B TOM
YUCJIE K KOHCTPYKTOpY.

Bynyuu MHMUMAaNU3UPOBAHHBIM, CTATHYECKHIA UYslEH MOBTOPHO HE WHH-
LiHAM3HUPYETCS, CKOIbKO Obl 0OBEKTOB Bbl HM CO3/1aBajii. DTHM OH OT-
JMYaeTCs OT HECTaTHYECKHUX YNeHoB. MHMLMaNM3aTOpbl BHIMOIHAIOTCS
B NMOpsi/IKe WX MosiBNeHus B 00bsBneHuH knacca. Ecan C# BcTpeuaet u
MHULMANU3ATOPbl, H KOHCTPYKTOP, TO HHULMANM3aTOPbl BbINOJHSIOTCS
paHbllie Tesla KOHCTPYKTOpA.

3ANOMHMI

KoHcTpympoBaHue ¢ MHULMann3aTopamu

[asaiite B nporpamme DemonstrateCustomConstructor NEPEHECEeM BbI3OB
new MyOtherObject () M3 KOHCTPYKTOpa MyObject B 00bSBI€HHE TaK, Kak Nokasa-
HO B NpPHBEIEHHOM Janee pparMeHTe UCXOJHOrO TEKCTa NOYXKHPHBIM LIPUDTOM, U
M3MEHHWM BTOPOH BbI30B WriteLine ().

public class MyObject
{
// JTOT uJjleH ABJIAETCA CBOMCTBOM KJjacca
private static MyOtherObject _staticObj = new MyOtherObject ();

// OTOT uJleH ABJAETCA CBOMCTBOM ODBEKTa
private MyOtherObject dynamicObj = new MyOtherObject():;

public MyObject ()
{
Console.WriteLine ("Hauaflo KOHCTpykTOopa MyObject");
Console.WriteLine (" (CTaTuueckyue ujeHsl " +
"MHMLMAIM3MPOBAHEl OO KOHCTpyKTOpa)") ;
// PaHee 3pmeck cosmaBajca _dynamicObj
Console.WriteLine ("3aBepuwenne KOHCTpykTOopa MyObject");

344 YACTb 2 O6beKTHO-opueHTUpOoBaHHOe NporpammMmupoBaHune Ha C#



CpaBHuTe BbIBO Ha 3KpaH Takoil MOAM(MULUMPOBAHHOH MPOrpaMMbl C BbIBOIOM

Ha 3KpaH UCXOJHO# nporpaMmMbl DemonstrateCustomConstructor:
Hauasio meroma Main()

CoznaHye JiokajbHOTO ofbekTa MyObject B Main():

KoncrpyupoBanme MyOtherObject

KouncrpyupoBarme MyOtherObject

HauaJsio koHCTpykTopa MyObject

(CTaTnyeckme uJieHbl MHULMAJMBMPOBAHB 1O KOHCTPYKTOPA)

3aBepleHne KOHCTPyKTopa MyObject

Haxvmre <Enter> nsia 3aBeplieHMA MPOTPaMMHL. . .

Wnuumnanusaums o6vekTa 6e3 KOHCTpYKTOpa

[Tpeanonoxum, y Bac ecTb HeGObLLOH KJ1acC A1 MPEACTABIEHUS CTYAEHTa:

public class Student
{
public string Name { get; set; }
public string Address { get; set; }
public double GradePointAverage { get; set; }

O6bekT Student UMEET TPH OTKPBITbIX CBOMCTBA, Name, Address M GradePoint
Average, KOTOpbIE COIEPkKAT BCKO OCHOBHYO MH(popMaumio o ctyaeHTe. OObIuHO
MpH CO31aHU W HOBOFO 00beKTa Student Bbl JOJKHbI MHHULIMATU3UPOBAThb €r0 CBOM-
cTBa Name, Address M GradePointAverage NPUMEPHO TaKMM 00pa3omM:

Student randal = new Student();
randal.Name = "Randal Sphar";

randal.Address = "123 Elm Street, Truth or Consequences, NM 00000";
randal.GradePointAverage = 3.51;

Ecaun knacc student UMEET KOHCTPYKTOp, MOXHO MOCTYMHTh CJELYIOLLWM
obpasom:

Student randal = new Student ("Randal Sphar",
"123 Elm Street, Truth or Consequences, NM, 00000", 3.51);

OnHako, yBbl, y Kflacca Student HET APYroro KOHCTPYKTOpa, KpOME KOHCTpY K-
TOpa Mo YMOJIYaHWIO, aBTOMaTHYECKH co3naBaemoro C#, n He NPUHUMAIOLLErO HU-
KaKMX apryMeHTOB.

B C# 3.0 u 6onee no3aHMX BEPCUSIX MOXHO YMPOCTUTb TaKytO MHHLMA-
JIU3aLMIO MPH MOMOLLH KOJa, BBIMISAASLLEr0 NOA03PUTE/IbHO MOXOXKHM Ha
KOHCTPYKTOP:

3ANOMHW!

Student randal = new Student
{ Name = "Randal Sphar",
Address = "123 Elm Street, Truth or Consequences, NM 00000",
GradePointAverage = 3.51
}i
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Uem orauuaroTcs 3TH ABa npumMepa? [lepBblit, MCNOJB3YOLWHI KOHCTPYKTOp, CO-
NEPIKUT Kpyeavle CKOOKU, B KOTOPbIE 3aK/IIOUYEHbI ABE CTPOKH M OHO YMCJIO C MJ1aBa-
toLLLei TOUKOH, pa3aeieHHble 3anaTbiMU. Bo BTOpoM npumMepe ¢ npuMeHEeHHEM HOBO-
ro CMHTaKcHca MHHULIMAIM3aLMK BMECTO 3TOrO UCMOAb3YIOTCS (ucypHole cKOOKU, B
KOTOPBIX COAEPIKATCA TPH NPUCBAUBUHUA, PA3AENEHHBIE 3aMATBIMU. DTOT CUHTAKCHC
paboraet caenyowmum odbpazom:

new LatitudeLongitude
{ npucBauBaume Latitude, npucBameanme Longitude };

JlaHHBIA CMHTAaKCUC MHULIMAIU3aLMY OOBEKTOB MO3BOJISET BbIMOJIHATH MPUCBa-
“BaHHWe 1OOOMY pa3peluarolleMy npucBaMBaHUe CBOMCTBY (sef) oObekTa B Gioke
koaa (B purypHbix ckobkax). ITOT 6J0K NpeaHa3HauYeH A1 MHULMAIW3aUUd 00b-
eKkTa. 3aMeTHUM, YTO TaKkUM 0Opa3oM MOXKHO Ha3HayaTb 3HAUYEHUS TONbLKO OTKPbITHIM
CBOMCTBAM, HO HE 3aKpbITbIM, @ KPOME TOr0, B 3TOM KOJIE HEJb351 BbI3bIBATb HUKAKHE
METOAbl 00BEKTA MM BbIMOJIHATL KaKyHO-TO MHYHO paboTy.

Takoii cMHTaKkcHC BeCbMa KpaTOK — OHAa MHCTPYKUHs BMecTO Tpex. OH ynpo-
L1aeT CoO3AaHUE MHULIMATU3UPOBAHHbBIX OOBEKTOB, KOTOPbIE Bbl HE MOXKETE MHHULIU-
anu3UpoBaTh MPHU MOMOLUM KOHCTPYKTOpa. JlaeT N1 HOBBI CUHTAKCUC MHULIMAJIHU-
3auuu 4to-11bo, kpome ynodctea? He MHoroe, HO ynobcTBO Bcerna HaXoauTcs B
BEpXY CMMCKa MPEeANOYTEHM I MPAaKTUKYIOLLEro NporpaMMKcTa (Tak Xke, Kak U Kpa-
TKocTb). Kpome Toro, 3Ta BO3MOXHOCTb O4€Hb BaXkHa MpH paboTe ¢ aHOHUMHbIMU
KJlaccaMu.

[Tonb3yiiTech 3TOH BO3MOMXKHOCTBIO CBOOOAHO, TaK, KaK BaM M0JCKa3biBa-
eT Balla MHTYUuMs. Ecau Bbl XOTHTE y3HaTh O HElt No0obLIE, MOULLHUTE B
cripaBo4HOM cucteme object initializer.

COBET

MNpriMeHeHWe YNeHOB C KOAOM

UneHsl ¢ konoM (expression-bodied members) Brnepsbie nossuauck B C# 6.0 kak
cpeacTBo, obJeryatolee onpeaeneHe MeToaoB U cBoicTB. B C# 7.0 uneHsl ¢ ko-
A0M paboTaloT TaKXKe ¢ KOHCTPYKTOpaMH, AECTPYKTOpaMH, METOAAMH A0CTyNa K
CBOICTBaM U COObITHUAM,

Co3paHune MeTOAOB C KOAOM

B MPUBEACHHOM IMPUMEPE MOKa3aHO, KaK MOXKHO Ob1510 co3aaBath MeToabl 10 C# 6.0:

public int RectArea(Rectangle rect)

{
return rect.Height * rect.Width;

}
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[1pun pabote ¢ uneHaMKn ¢ KOJOM MOXHO YMEHbLIMTb KOJMUYECTBO CTPOK
KoJa 10 OJHOM:

public int RectArea(Rectangle rect) => rect.Height * rect.Width;

3ANOMHU!

Xors obe BEPCHH BBIMOJIHAKOT OOHO M TO XKE JeHCTBHE, BTOpasi BEpCHA HAMHOro
KOpO4€ M €€ JICr4y€ HanucaTb. KOMHpOMHCC 3aK1r4aeTCda B TOM, YTO BTOpast BEpCUs
MOXET ObITh CJIOXHEE 1/ MOHUMaHM4.

OnpeaeneHne CBOWCTB C KOAOM

Caol¥icTBa ¢ KOAOM pa6OTalOT l'lO)lO6HO METOdaM: Bbl 00BABNISETE CBONCTBO C MO-
MOLLbO €IUHCTBEHHOM CTpPOKH KOAA:
public int RectArea => rect.Height * rect.Width;

B 3ToM npumMepe npeanonaraercs, 4To y Hac onpeaeseH 3aKpbIThlii YleH rect M
YTO Bbl XOTUTE MOJYYMTh 3HAUEHHE, PABHOE MJIOLIA/IN MPSIMOYrobHHUKA.

OnpepaeneHne KOHCTPYKTOPOB M AeCTPYKTOPOB C KOAOM

B C# 7.0 MOXHO MCNOABb30BATh TOT K€ MOAXOA AJsl pabOTbl € KOHCTPY KTOPOM.
B 6o0nee paHHnx Bepcusax C# MOXHO co31aBaTh KOHCTPYKTOP CJIEAYHOLLMM 00pa3om:

public EmpData ()
{

_name = "Harvey";

}

3nech KOHCTPYKTOp Kjlacca EmpData yCTaHaBJAMBAET 3HAYEHHUE 3aKpbITOM nepe-
MEHHOM name paBHbIM "Harvey". C# 7.0 15151 3TOro 10CTaTO4HO OAHOH CTPOKH:
public EmpData() => name = "Harvey";

Jlectpykropbl paboTatoT B OCHOBHOM TaK e, KaK M KOHCTPYKTOpbl. BMecTo MHo-
I'MX CTPOK Bbl MOXETE UCMOb30BATh TOJIbKO OfIHY.

OnpepeneHve meToAOB AOCTYNA K CBONCTBAM C KOAOM

MeTonel nocTyna k CBOHCTBaM Tak»Ke MOTYT WU3BJIEUb BbIFOY M3 YJIEHOB C KOLOM.
Bot Tunununbiit Meton noctyna B C# 6.0 ¢ get u set:

private int myVar;
public MyVar ({

get

{

return myVar;

SetProperty(ref myVar, value);

FNABA 15 Knacc: KaxabliA cam 3a ce6a 347



A BOT BO 4TO OH npeBpaulaetcs B C# 7.0 npu ucnonb30BaHUHM YJIEHOB C KOIOM:
private int myVar;
public MyVar
{
get => myVar;
set => SetProperty(ref myVar, value);

OnpepeneHne meTof0B AOCTYNA K COGBITUAM C KOAOM

Kak u B cnyyae noctyna k cBOWCTBaM, MOXHO CO3/1aBaTh CPEACTBA JOCTYMNa K
cOOBbITHSIM, UCNOJIL3YS YJIEH ¢ KoAOM. BOT uTo Morio ObiTh Mcnosb3oBaHo B C# 6.0:

private EventHandler _myEvent;
public event EventHandler MyEvent
{
add
{
_myEvent += value;
}
remove
{
_myEvent -= value;

}

M BOT Kak BBIMISAUT TOT ke METOA AocTyna K cobbituio B C# 7.0:

private EventHandler myEvent;
public event EventHandler MyEvent
{
add => myEvent += value;
remove => myEvent -= value;
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[naBa 16

HacnepoBaHue

B OTOW MMABE...

» Onpepenenne ogHOro Knacca yepes apyrom

» Pa3sHuua mexnay “Asnaetca’ n “cogepxut”

» MNoacTaHoBKAa 06 bekTa 0AHOro Knacca BMeCTo Apyroro
» [locTpoeHue cTaTnyeCcKnx YNeHOB N YNEeHOB KNaccoB

» BKnioueHue KOHCTPYKTOPOB B Mepapxnto HacieaoBaHuA

» BbI30B KOHCTpYKTOpa 6a30Boro Knacca

ObEKTHO-OPUEHTUPOBAHHOE MPOrpaMMHUPOBAHHE OCHOBAHO HAa YEThIPEX
NPUHLMNAX: YNpaBJieHUs1 JOCTYNOM (MHKANCyasUuM1s), HaceA0BaHUs ApY-
rMX K/1accoB, BOZMOXHOCTH COOTBETCTBYIOLLEro OTKJIMKA (NoJumMopdusm)
M BO3MOXHOCTH KOCBEHHOIO 0OpalleHH1st 01HOro oobekra K Apyromy (MHTepdeincsl).

HacnenoBanue — pacnpoctpaHeHHas koHuenuus. Bol — yenosek. Bbl Hacaeny-
€Te psJ CBOWCTB Ksacca Human (4€J0BEK), TAKUX KaK 3aBUCUMOCTb OT BO31yXa, €/lbl,
yYMEHHe pa3roBapuBath M T.N. Knacc Human Hacienyet noTpeOHOCTb B BO3yX€E, BOAE
M efie OT K/iacca Mammal (MJiEKONMTAalOLLEE), @ TOT, B CBOKO OYepeb, — OT Kjacca
Animal ()KMBOTHOE).

Bo3MoxxHOCTb Takoit nepeaaum cBOMCTB oueHb BaxkHa. OHa N03BOSIET 3KOHOMHO
OMMCBIBATh BELLM W KOHLENUMU. Hanpumep, Ha Bonpoc pebenka “Yto Takoe yTka?”
MO>HO OTBETHTb “ITO NTHULA, KOTOpas KpskaeT . He3aBUCUMO OT TOro, YTo Bbl NO-
AyMalli O TaKOM OTBETE, OH COAEPNMT 3HAUYUTENbHOE KOJMYECTBO WHPOPMALIUH.



PeGeHok 3HaeT, 4To Takoe NMTULA, a TENEpPb OH 3HAET, YTO BCE TO XKE CAMOE MOXHO
CKa3aTb M 00 yTKe, a KpOME TOr0, y YTKH €CTb JOMOJHUTENbHOE CBOHCTBO — “KpS-
KaHbe”.

OObEKTHO-OPUEHTHUPOBAHHbBIE SA3bIKH MPOrpaMMHPOBaHHS BbIpaXKatoT OTHOLLE-
HUE HacJjielloBaHHsl, MO3BOJIsII OJHOMY KJjlaccy Hac/ieloBaTh ApYrow, uto, B CBOKO
oyepeib, 1a€T BO3MOXHOCTb OObEKTHO-OPUEHTUPOBAHHBIM 3bIKAM M€HEPUPOBATH
mozenu, 6onee 6aM3KKHE K peaslbHOCTH, YEM MOJENH, FEHEPUPYEMbIE 3bIKaMH, 00b-
€KTHO-OPMEHTHPOBAHHOE MPOrPaMMHUPOBAHHE HE MOAIEPXKHUBAIOLLIUMH.

HacnefoBaHue Knacca

B npuBeneHHo# nanee 1€MOHCTpPALMOHHONM Nporpamme InheritanceExample
KJjacc SubClass Hacae40BaH OT KJlacca BaseClass.

// InheritanceExample - npocrenmas OEMOHCTpAaLMs HACJeOOBaHUSA
using System;

namespace InheritanceExample
{
public class BaseClass
{
public int _dataMember;

public void SomeMethod ()
{

Console.WriteLine ("SomeMethod()");
I

public class SubClass : BaseClass
{ public void SomeOtherMethod()

{ Console.Writeline ("SomeOtherMethod() ") ;
} }

public class Program
{
public static void Main(string[] args)
{
// CosmaHue obObekTa 6a30BOIO KJjacca
Console.WriteLine ("PaBora c ob6bekToM " +
"6azoBoro kJacca:");
BaseClass bc = new BaseClass();
bc. dataMember = 1;
bc.SomeMethod() ;
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// CosmaHue oBbexra MOOKjacca
Console.WriteLine("Pabora ¢ obnexToMm nogkjyacca:");
SubClass sc = new SubClass();

sc._dataMember = 2;

sc.SomeMethod () ;

sc.SomeOtherMethod () ;

// Oxupaem MOATBEPKOSHMA MOJIb30BATENA
Console.Writeline("Haxmre <Enter> mns " +

"3aBepiieHnsa NPOrpaMMhL, . . ") ;
Console.Read() ;

Knacc BaseClass onpeneneH kak MMEIOLIMHA YJEeH-AaHHbIE W MPOCTOW MeToq
SomeMethod (). Meroa Main () co3aaeT 00beKT bec 0a30BOro kinacca BaseClass U
pabotaer ¢ HUM. Knacc SubClass Hachenyetcs OT kjlacca BaseClass MyTeM pa3Me-
LLEHHMsI UMEHH KJ1acca BaseClass Moce ABOETOUHS B OMpPEAEIEHHH Kaacca.

public class SubClass : BaseClass

NOTPACAIOLLEE HACJNIEROBAHUE

Uro6b1 66110 NpoLLe pa3bupaTbCA B OKpY»KatoLem Myupe, Noan COCTaBNAT 06wmp-
Hble cucTembl. Ty3nK ABAAETCA YaCTHBIM CNy4YaeMCcobaku, KOTOpaa OTHOCMTCA K coba-
KOO6Pa3HbIM, BXOAALMM B COCTaB MEKONUTatoWKX, 1 T.4. Tak nerye nosHaeaTtb Mup.

B 06BbEeKTHO-OPMEHTUPOBAHHbLIX A3blKax, Taknx Kak C#, roBopuTCA, YTO Knacc
Student HacnepyeT Knacc Person. Kpome Toro, Person ABnAeTcA 6a3086iM Knac-
CcOM AnA Knacca Student. HakoHeu, MOXHO cKa3aTb, 4To Student ABJIAETCA
Person (MCNonb3oBaHWE NPONUCHBIX BYKB — OOLWENPUHATLIA METOA OTPaXKeHNA
YHUKANbHOro TMNa CBA3M). 3Ta TEPMUHONOrMA NpumeHaeTca B C++ 1 apyrux obb-
€KTHO-OPUEHTMPOBAHHBIX A3blKax NPOrpPammmnpoBaHnA.

3ameTbTe, uTO X0TA Student 1 ABJIAETCA Person, 0bpaTHOE He BEPHO. Person HE
ABNAETCA student (Takoe Bblpa)keHne cnegyeT TpakToBaTb B 06wWeM CMbICNe, No-
CKONbKY KOHKPETHbIW YeNoBeK, KOHEUHO e, MOXeT OKa3aTbCA cTyaeHTom). Cywe-
CTBYET MHOr O l0Aen, ABNAIOLMXCA YNeHaMMN Knacca Person, HO He YneHamu Knacca
Student. Kpome Toro, knacc Student obnafaeT CBOMCTBaMW, KOTOPbIX HET y Knacca
Person. Hanpumep, knacc Student umeeT cpeaHui 6ann, a Person — HeT.

CBOWCTBO HacNeaoBaHWA TPAH3UTUBHO. Hanpumep, eciiv onpeaeniTb HOBbIN KNnacc
GraduateStudent Kak nogknacc Knacca Student, TO OH TOXe 6YAET Hacne gHNMKOM
Person. 3TO 3HauuT, YTO ByAeT BLINONHATLCA cneaylolee: ecnm GraduateStudent
ABNAETCA Student n Student ABJIAETCA Person, To GraduateStudent ABJIAETCA

Person.
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SubClass MoJjiydaeT BCE€ 4JiEeHbl Kjiacca BaseClass B KauyecTBe cO0-
CTBEHHbIX, @ TAKXKE YJIEHbI, KOTOPbIE MOTYT ObITb B HErO A0OABIEHBI.
Mertoa Main () AEMOHCTPUPYET, YTO SubClass UMEET YJI€H-AaHHbIE
_dataMember W 4JiEeH-METOJ SomeMethod (), YHac/ieIOBaHHbIE OT Khacca
BaseClass, a TaKXe HOBbIH MeTOJ SomeOtherMethod (), KOTOPOro HET
y 6a3oBoro knacca. BeiBoa nporpaMMbl Ha 3KpaH BbIMISAUT TakK, Kak OT
HEro v 0XKHaanoch:

3ANOMHMU!

Pabora c obbekToM Oa30BOI'O KJacca:
SomeMethod ()

Pabora Cc oOBEKTOM MnoakJiacca:

SomeMethod ()

SomeOtherMethod ()

Haxmmre <Enter> @i 3aBepuieHMs NPOTPAMMEHL. . .

3ayem HY)XHO HacnefoBaHune

HacnenoBaHue BbINOAHAET psa BaxKHbIX GYyHKUMI. Bbl MoXxere pewuTb, 4To
r71aBHast U3 HUX — YMEHbLIUTb KOJIMYECTBO YAApOB MO K/1aBHLIaM B MPOLIECCE BBO-
na nporpammbl. M 310 TOXKE — BaM He Ha10 3aHOBO BBOAMTb BCE CBOHCTBA Person
npHv onucaHuu Kiacca Student. OgHako OoJsiee BaxxHa BOZMOXHOCTb HOGMOPHOZ0
ucnoavzoganus (reuse). Her Hyxabl HaUMHATb KaXablii HOBBIH MPOEKT “c Hynd”,
€CJIM MOXHO BOCTOJ1b30BaTbCsl FOTOBBIMH MPOrpaMMHbIMH KOMIMOHEHTaMM.

CpaBHUM pa3paboTKy nporpaMMHoOro obecrneyeHus ¢ Apyrumu obnactaMu ye-
JI0BEYECKOM NesATeNbHOCTH. MHOIrME U MPOWU3BOAUTENH aBTOMOOWIEH HAUMHAIOT
MPOEKTUPOBaTh HOBYIO MOZIE/b C pa3pabOTKH /151 3TOrO HOBbIX LIypynoB, 601TOB
v raek? U paxe ecnm 310 TaK, TO 4TO Bbl CKaXceTe O pa3paboTKe HOBbIX MOJIOTKOB,
OTBEPTOK M Mpoyero MHcTpyMeHTapusa? KoHeuHo xe, HeT. [1o BO3MOXHOCTH NpH
MPOEKTUPOBAHWUHK U cOOpKE HOBOM MOJENH MAKCHMMabHO UCMOJB3YIOTCS AETaH
YacTH CTapOi — HE TOJIbKO 6ONThl U FralKH, HO U KPYMHbIE Y3Jbl, TAKHE KaK KOM-
Mpeccopbl UK AaXe ABUraTENH.

HacnenoBaHue NO3BONSET HACTPOMTDL YXKE UMEIOLLIMECS MPOrpaMMHbIE KOMIO-
HeHTbl. CTapble Knacchl MOTyT ObITb aaNTUPOBAHbI A1 MPUMEHEHHS! B HOBbIX MpPO-
rpamMmax 6e3 BHECEHHs B HUX KapJMHalbHbIX W3MeHeHUH. CyuLlecTBYIOWMIT Knacc
HacJeyeTcs — C pacuiupeHuem ero BO3MOXHOCTEN — HOBbIM MOAKIACCOM, KOTO-
pblii COAEPXKUT BCE HEOOXOAMMBbIE 100aBNEHHUS U U3MEHeHHs. Ecau 6a30Bblit knace
HarucaH KEM-TO UHBIM, Y BaC MOXET MPOCTO HE ObITb BO3MOXHOCTH BHOCHTb B HEFO
M3MEHEHHs], U HacJle0BaHHE OKa3blBa€TCs €AMHCTBEHHBIM CMOCOOOM €ro MUCMob-
30BaHMS.

JlaHHasi BO3MOXCHOCTb TECHO CBsi3aHa C TPETbHUM MPEHUMYLLECTBOM NpPUMEHE-
HUs HacaenoBaHwusl. [IpeacTaBuM cuTyauuio, koraa Bbl Hacieayere 6a3oBblii kiacc.
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[To3xe BbIACHACTCA, YTO B HEM UMECTCA ounbKa, KOTOPYIO HY>KHO UCIPaBHUTb. Ecau
Bbl MOﬂHqﬂdquOBaﬂM Kj1acC AJjiss €ro noBTOpPHOro MCMOJib30BaHHUSA, Bbl NOJIXKHBI
BpY4HYO BHECTH UBMEHEHHSA U NMPOTECTUPOBATL KaXXA0€ MPUIIOKEHUE B OTACJIbHO-
CTH. an HacjieqoBaHUHM kiacca 06e3 BHECEHUS U3MEHEHHWH Bbl B 00LIEM cjiy4ae 1uc-
NnpaBJsA€TE TOJILKO 0a30BbIi KJ1acc, He 3aTparuBas CaMH npHUJI0KEHHs.

OpaHako rnaBHOE NpEUMYLLUECTBO HACJIEAOBAHUA B TOM, YHTO OHO OIMUCLIBAET pe-
aJibHbIi MHUPp TaKUM, KAKOB OH €CTb.

bonee CNOXHbIN NpUMeEpP HacNeaO0BaHNA

BaHk noaaepxvMBaeT HECKOJIbKO TMNOB c4eTOB. OIMH M3 HUX — NENO3UTHbIM
cyeT — obs1alaeT BCEMH CBOMCTBAMH NMPOCTOro 6aHKOBCKOrO CYETa MioC BO3MOX-
HOCTbIO HaKoNJIeHHs NpoueHToB. Takoe oTHOLEeHHE Ha a3bike CH# MoaenMpyeTcs B
NPUBEAECHHON Aajee JEMOHCTPAUMOHHON nporpaMme SimpleSavingsAccount.

// SimpleSavingsAccount - peammzauus cuera SavingsAccount
// kak pasHOBMIHOCTM BankAccount; 3Iecb He WCHOJb3YKTCS
// BUpTyasbHble METOnb (0 HMX OyIeT ckasaHo B IJiaBe 13)
using System;
namespace SimpleSavingsAccount
{
// BankAccount - Monesib OaHKOBCKOT'O CueTa, KOTOPhII VMEeeT
// HOMEp M XpaHUT Tekyumit GallaHC
public class BankAccount // BasoBbl1 KJacc
{
// Homepa cueroB HaumHawTcs c 1000 m oBpasyor
// BO3pacrapmyo MocjenoBaTEIbHOCTD
public static int nextAccountNumber = 1000;
// Homep cueTa u GajlaHC OJd KaxIOTo OOBEKTa CBOU
public int _accountNumber;
public decimal balance;
// Init - uHMUMaAIM3aUUA cueTa ouyepelHbM CBOOOIHHIM
// HOMEPOM ¥ KOHKPETHHIM HauaJlbHbM OaJlaHCOM
// (MO yMOJIYAHMIO — HYJIb)
public void InitBankAccount ()
{
InitBankAccount (0);
}
public void InitBankAccount (decimal initialBalance)
{
_accountNumber = ++ nextAccountNumber;
_balance = initialBalance;
}
// CoitcTBO Balance
public decimal Balance
{

get { return balance;}
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// Deposit - no3BoJieH JOOOM MOJOXUTENbHEI BKJIAL
public void Deposit(decimal amount)
{
if (amount > 0)
{
_balance += amount;
}
}
// Withdraw - MOXHO CHSATb He 0oJiee TOrO, 4YTO MMEeTCs Ha
// cueTy; MeTOI BO3BpAllae€T CHATYH CyMMy
public decimal Withdraw(decimal withdrawal)
{
if (Balance <= withdrawal) // wucnoJib3yercss CBOMCTBO
{
// Balance
withdrawal = Balance;

_balance -= withdrawal;
return withdrawal;
}
// ToString - cTpoka C MHPOpMALMElt O COCTOAHUM CueTa
public string ToBankAccountString()
{
return String.Format ("{0} - {1:C}",
_accountNumber, Balance);
}
}
// SavingsAccount - GaHKOBCKMI CYET C HAKOIMJIEHMEM
// TNpOLEHTOB
public class SavingsAccount : BankAccount // [omkJjacc
{
public decimal _interestRate;
// InitSavingsAccount - MCHoJib3yeT MNPOLEHTHYW CTaBKY,
// Bopaxaemyo umcaom or 0 mo 100
public void InitSavingsAccount (decimal interestRate)
{
InitSavingsAccount (0, interestRate);
}
public void InitSavingsAccount (decimal initial,
decimal interestRate)
{
InitBankAccount (initial);
_interestRate = interestRate / 100;
}
// AccumulateInterest - BbI3BIBAETCA OIHOKPATHO B KOHLIE
// nepuoma HaAuMCJIEHUs [POLIEHTOB
public void AccumulateInterest ()
{
_balance = Balance + (decimal) (Balance * interestRate);
}
// ToString - cTpoka C mHQOpMauMer O COCTOSHUM cueTa
public string ToSavingsAccountString()
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return String.Format ("{0} ({1}%)",
ToBankAccountString(),
_interestRate * 100);
1
}

public class Program

{
public static void Main(string[] args)
{
// Co3naHune GAHKOBCKOT'O CUEeTa M BHIBOI Ha SKpaH
BankAccount ba = new BankAccount () ;
ba.InitBankAccount (100M); // Cyddukc M roeopur o
ba.Deposit (100M) ; // mvne decimal
Console.WriteLine ("Cuet {0}",
ba.ToBankAccountString());
// Tenepb — LENO3UTHbIA CUET
SavingsAccount sa = new SavingsAccount ();
sa.InitSavingsAccount (100M, 12.5M);
sa.Accumulatelnterest();
Console.WriteLine ("Cuetr {0}",
sa.ToSavingsAccountString());
// OxsillaeM NMOATBEpPXIEHMS MOJIb30BATEJIA
Console.WriteLine ("Haxmure <Enter> nna " +
"3aBeplieHns NporpaMMsL. ..");
Console.Read();

Knacc BankAccount HHYEM HE OTJIMYAETCS OT TOro, KaKMM OH Obln B ApY-
rux rnapax KHUrd. OH HauMHaeTCs C MeperpyKeHHOro MeToaa MHUUHaIU3aLHUU
InitBankAccount (): OAHOr0 — AJis MPOM3BOJbLHOrO Ha4albHOro 3HaYeHUst GanaH-
ca, apyroro — s Hyneoro 6anaHca. OOpaTuTe BHUMaHHUE Ha TO, YTO 3[€Ch HE
MCMOb30BaHbl KOHCTPYKTOpbl. OKOHUaTENbHAs BEpcHs BankAccount B 3TOM ryiase
peLuaeT npobieMy KOHCTPYKTOpa, HO MOKa YTO B MJIFOCTPATHBHBIX LIEASX UCMONb-
3yercsi 6onee npoctas BepcHs.

CBoiicTBO Balance NO3BOJISIET APYTHM UMTaTh 3HaUeHUe OanaHca, 3anpewias npu
3TOM €ro U3MeHATb. MeToa Deposit NpUHUMAET NHOO0IN MONOKUTENLHBIW BKAAL,
aMeTo Withdraw () NpeaoCTaBAsSE€T BO3MOXHOCTb CHATb CO CHETa JIOOYIO CyMMY
(B npenenax HanuuyHoro 6anaHca). Metoa ToBankAccountString () cO34a€T CTPOKY
C OMUCAHUEM COCTOSIHUS CHETA.

Knacc savingsAccount HaciaeayeT BCe, HTO MOXHO, OT Kjlacca BankAccount.
K 3ToMy oH no6aBasieT NpoOLEHTHYIO CTaBKY U BOBMOXCHOCTb HaKOMJIEHUs Mpo-
LIEHTOB.

Metoa Main() nenaeT MUHUMalbHO BO3MOXHYIO paboTy: co3aaer cyer
BankAccount, BbIBOAUT HHGHOPMALIMIO O HEM, CO3M1AET CYET SavingsAccount, OJMH
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pa3 HA4YUCIACT MPOUCHTbI U BbIBOAUT pE3yJibTat. [ToNHOCTBIO BbIBOJL nporpammsli
Bb”ﬂﬂﬂMTCﬂeﬂyKMuMNl06pa3OMI

Cuer 1001 - $200.00
Cuer 1002 - $112.50 (12.500%)
Haxmire <Enter> Ina :3aBeplleHMS NPOI'PAMMI. . .

OO6patuTe BHUMaHHUE Ha TO, YTO METOA InitSavingsAccount () Bbi3blBa-
€T MeToJ InitBankAccount (), KOTOpbIH HHHLMAIHU3UPYET YJEHbI-AaH-
Hble OaHKOBCKOro cueta. MeTtoa InitSavingsAccount () MoOr Obl AenaTh
3TO HEMOCPEACTBEHHO, OHAKO Jy4lle MO3BOJMUTDb kjlacCy BankAccount
CaMOCTOSTENIbHO MHULMAIM3UPOBaTh CBOW YNeHbl. Kaxxablii knace non-
YK€H OTBeYaThb 3a ceOs cam.

ABNAETCA nan COAEPXKUT

OtHolueHus Mexay SavingsAccount M BankAccount npeacTaBiastoT coboit gyH-
nameHnTanbHoe oTHoweHue ABJISIETCA, kotopoe npucylie HacaeaoBaHuto. Yy Tb
noxe Oynet paccMoTpeHo anbrepHatuBHoe oTHoleHue COIEPYKHT.

OTtHoweHue ABNAETCA

Otnowenue SABJIAETCA (IS_A) Mexay SavingsAccount U BankAccount MOX-
HO MPOJEMOHCTPUPOBATH MYTEM CELYIOLIEr0 UBMEHEHHS B KJlJacCe Program JEMOH-
CTpaLMOHHOM MpOrpaMMbl SimpleSavingsAccount U3 MPEAbIAYLLErO pa3aena.

public class Program
{
// DoBaBimi:
// DirectDeposit ~ aBTOMaTMueCK#t BKIAR Ha cyeT
public static void DirectDeposit (BankAccount ba,
decimal pay)
{
ba.Deposit (pay) ;
}

public static void Main(string[] args)

{
// Co3DaHyme GaHKOBCKOT'O CUeTa M BHIBOI Ha 3KpaH
BankAccount ba = new BankAccount () ;
ba.InitBankAccount (100M) ;
DirectDeposit (ba,100M) ;
Console.WriteLine ("Cuetr {(O}",

ba.ToBankAccountString());

// Teneph - HENO3UTHHIA CUeT
SavingsAccount sa = new SavingsAccount ();
sa.InitSavingsAccount (100, 12.5M);
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DirectDeposit (sa,100M) ;

sa.Accumulatelnterest ();

Console.WriteLine ("Cuet {Q}",
sa.ToSavingsAccountString());

// OxmioaeM NOINTBEPXIEHMUS MOJIb30BaTENs
Console.WriteLine ("HaswmTe <Enter> mna " +

"3aBepueHns NporpaMMsL. .. ") ;
Console.Read();

[TouTH HUuero He M3MeHMIOCH. EAMHCTBEHHOE peaslbHOE OT/IMYMe 3aKJtoya-
€Tcs B TOM, YTO TEMEPb BCE BKJAJAbl AENAIOTCA C MOMOLLUBIO JOKaIbHOMO METOAA
DirectDeposit (), KOTOpbIi HE SABSETCS Y4acThbiO KJlacca BankAccount. AprymeH-
TaMy 3TOro MeToja ABAsTC OAHKOBCKHHI CHET M BEJIMUMHA BKJaja.

ObpaTuTe BHUMaHHE Ha TO, YTO METOA Main () MOXeET nepeaaTb METOAY
DirectDeposit () Kak 0OblYHbIHi OAHKOBCKHH CUET, TAK U AECMO3UTHbIM,
nockosbky SavingsAccount ABJIAETCS BankAccount u, Takum obpa-
30M, UMEET BCE NpaBa W NMpUBHIEruMW nocienHero. [lockofbky Savings
account ABJIAETCSA BankAccount, Bbl MOXETe MPUCBOUTH
SavingsAccount nepeMeHHOH Thna BankAccount 1M60 MCMOAb30BATh
€ro B KauecTBe aprymMeHTa BankAccount.

3ANOMHMU!

JocTtyn K BankAccount yepes cogepxaHue

Knacce SavingsAccount MOXET MOJYYUTh JOCTYN K Yil€HaM BankAccount U Apy-
rMM cnocoboM, Kak Mokas3aHo B MPUBEJEHHOM Janee dparmeHTe koaa (KjoueBas
CTpOKa 31€Chb BbIAEJIEHA MONYXKUPHBIM LLIPUDTOM).

// SavingsAccount - GaHKOBCKMI CUET C HAaKOIMJIEHMEM I[POLIEHTOB
public class SavingsAccount // ObpaTuTe BHMMaHMe Ha
// TNONUEepKMBaHME: 3ITO HE KJacC
{ // SavingsAccount.
public BankAccount _bankAccount; // Comepworr BankAccount
public decimal _interestRate;
// InitSavingsAccount - MCMOJIb3yeT MPOLEHTHYI CTaBKY,
// Bbpaxaemyio umcyiom oT 0 nmo 100
public void InitSavingsAccount (BankAccount bankAccount,
decimal interestRate)
{
_bankAccount = bankAccount;
_interestRate = interestRate / 100;
}
// AccumulatelInterest - BbIIOJHAETCS OINHOKPATHO I[pU
// HAuMCJIEHUM [POLIEHTOB
public void AccumulatelInterest ()

{
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_bankAccount. balance = bankAccount.Balance

+ (_bankAccount .Balance * _interestRate);

}

// Deposit - paspelieH J00O0# MOJOKATENbHBI BKIAL

public void Deposit (decimal amount)

{
// DenervipoBamme comepxamemycst o®rexry BankAccount
_bankAccount . Deposit (amount) ;

}

// Withdraw - MOXHO CHATb He CoJiee TOTO, UTO VMEETCS Ha

// cueTy; MeTOI BO3BpallaeT CHATY CyMMy

public double Withdraw(decimal withdrawal)

{
return _bankAccount.Withdraw (withdrawal) ;

}

B sToM cnyuae knace SavingsAccount  codepoicum 4N€H-AaHHbI€ _bankAccount
(BMecTO Hacnea0BaHMs OT BankAccount). O6beKT bankAccount BKIHOYAET HO-
mep cueTta M OanaHc, HeoOxoauMble 1Sl GYHKLIMOHMPOBAHUS SavingsAccount .
Knacc SavingsAccount COAEPIKHMT AaHHbIE, cneurdpUUHbIE i A€N03UTHOrO cye-
Ta, U denecupyem Npu HEOOXOAUMOCTH 3aMpocChl K COAEpxaLleMycst B HEM 00BEKTY
BankAccount (T.€. KOraa Kjaccy SavingsAccount HYX€H, HanpuMep, GanaHc, oH
3anpaLivMBaeT ero y cojaepxatlerocs B HeM o0bekTa BankAccount).

B 3Tom cayuae peub Maet o ToMm, uto SavingsAccount_  COJEPXHUT
BankAccount. MHOrAa roBopsT o ToM, 4To SavingsAccount BKJIOUYAET (COMPOSES)
BankAccount, T.e. SavingsAccount YaCTHYHO COCTOUT M3 BankAccount.

OtHoweHne COAEPKUT

OTtHowenne COAEPXXHWT dyHnameHTanbHO OoTiMuaeTcs ot oTHoweHus S1BJ1S1-
ETCS. D10 oT/iMuMe KaXKeTCs HE CTOJIb CYLLECTBEHHBIM B ClieaytolleM dparMeHTe
HUCXOOHOro TEKCTa:

// Co3maHyme HOBOTO HNENO3UTHOTO cuera
BankAccount ba = new BankAccount ()

// Ocobas Bepcusa SavingsAccount:
SavingsAccount sa = new SavingsAccount ();
sa.InitSavingsAccount (ba, 5);

// BknamsiBaeM 100 Ha cuer

sa.Deposit (100M) ;

// TIOOCUMTHIBAEM MPOLIEHTHL
sa.Accumulatelnterest();

[Tpobnema B TOM, UTO Tenepb SavingsAccount He MOXET UCNO/b30BATHCS B
KauecTBe BankAccount, NOCKOJbKY He siBAseTcs ero HacneaHukoMm. OH Teneps co-
Oepoicum BankAccount, a 3T0 1aJieko He OJHO U To xe. Hanpumep, cneayrowmii ko
KOMIMUJIMpOBaThes He Oyner:
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// DirectDeposit - aBTOMATMUECK1 BKJAO Ha CUeT
void DirectDeposit (BankAccount ba, int pay)

{
ba.Deposit (pay) ;
}

void SomeFunction ()

{
// 3TOT KON He CKOMIMJIMPYETCS
SavingsAccount  sa = new SavingsAccount ();
DirectDeposit(sa, 100);
// . . . NpPOIOJIXeHne

Mertoa DirectDeposit () HE MOXET MPUHATbL SavingsAccount BMECTO
BankAccount. Mexy 3TUMH KJlacCaMH HET TAKOr0 OYEBUIHOIO OTHOLLEHUS], KaK B
cllyyae HacieaoBaHus. TeM He MEHEE HE CNedYET CUMTATb, YTO COAEPIKAHHUE — MJ0-
Xas uaes, NpocTo AJ pa3HbIX CUTyaU U MOAXOAAT pa3Hble pELLEHHS.

Koraa ncnonb3oBaTb OTHOWEHUE
ABNAETCA n korga — COAEPXKUT

Paznuune mexay otHoweHusmu AABJISAETCSA u COIEPXUT ropasno rnybxe,
4eM MpOCTO MPEAMET NPOrpaMMHOI0 COralleHUs. ITH OTHOLUEHHUS MPOUCTEKAIOT
M3 OTHOLLUEHHH B peasibHOM MHPpE.

Hanpumep, “3anopoxeu” ABJIAETC A asromo6unem. Asromoouns COIAEPXXUT
motop. Ecnu Bawi 3HaKOMBbIH CKaxeT, 4TOObI Bbl 3a€XaiH 32 HUM Ha aBTOMOOMAE, U
Bbl MpHeaeTe Ha “3anopoxue”, eMy OyIeT He Ha 4TO MoXanoBaThcsi — Bbl MpHeEXa-
A Ha aBromoOune. Ho ecau Bbl npuTaluMTe K HEMy JBUratesb oT “3anopoxua”, y
Hero OyayT Bce OCHOBaHHs 0OMAeThCsS Ha rynyto WyTKy. Knace Zaporozhets gon-
MEH pacLUUPATh KJIAcC Car HE TOJILKO /15 TOro, YTOObI MOJyYUTh JOCTYM K METOAAM
Car, HO ¥ 4TOObI BbIpa3HUTh pyHIaMEHTaNbHbIE OTHOLUEHHS MEXY 3THMH KllacCaMH.

K coxxaneHuto, HauMHalOLWKUK MPOrpaMMHUCT MOXET YHac/en0BaTh Car OT Motor
KaK MpocTerLIni cnocod noayvyeHus 40cTyna K ujaeHam Motor, KOTOpbI€ HYXCHbI
knaccy Car ans ynpasneHus. Hanpumep, Car MoxeT yHacaeaoBarth y kjacca Motor
MeToz Go (). OaHaKo 3TOT MPUMEP BCKPLIBAET OHY U3 MPOOaEM, BO3HUKAIOLLMX MPH
TakoM noaxone. HecMoTps Ha 1o 4TO “noexanu’” 3By4MT ONMHAKOBO U B MallHHE,
M [1aXK€ B paKeTe, “rnoexanu’” no OTHOLUEHHUIO K MallMHE — 3TO COBCEM HE TO, UTO
“noexanu” no OTHOLIEHHIO kK MoTOpY. JIast Toro yToObl Noexana MauinHa, Hafgo 00s-
3aTe]bHO 3aBECTH MOTOP, HO 3TO AANEKO HE OJHO M TO €, BeAb AJIS TOro, YTOObI
noexasa MallKHa, HAJl0 ELLE OTMYCTHTb TOPMO3, MEPEKIIOUMTLCS Ha MEPBYIO Mepe-
Jayy, OTMyCTHTb cuernieHue v 1.4. CnoBoMm, aBTOMOOUb MPOCTO HE SIBASETCS BUAOM
MOTOpa, U 3TOr0 10CTaTOYHO.
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DJIeraHTHOCTb MPOrPaMMHOI0 0OecneYeHuss — 3TO He MPOCTO ICTETH-
ueckuii pakrop. OHa cnocoOCTBYeT NOHUMAaHHUIO KOJA, MOBBILIAET €ro
HaJeXKHOCTh, 00JIeryaeT NoAAEPHKY U CHHXKAET KOJIMUECTBO BO3ZMOXKHBIX
OLUMOOK.

3ANOMHMU!

CneyuranucTbl B 001aCTH 00BEKTHO-OPUEHTHPOBAHHOIO NPOrPaMMHUpO-
BaHMs AJI NPOCTOTHI AM3aiiHA PEKOMEHIYIOT OT[aBaTh Npeano4TeHHe
otHoweHuto COJEPXHT. OnHako, koraa 3To MMEET CMbICJ, Haf0 6e3
KoneGaHHii NPUMEHATH Hac/e0BaHHeE.

COBET

NoapepxKa HacnepoBaHus B C#

A3k C# peanusyeT psi BO3MOXXHOCTEH, pa3paboTaHHbIX AJ1sl NOALEPXKKH Ha-
Clie10BaHHS.

3aMeHAeMOCTb KN1accoB

[1porpamMma MoxeT McnoJib3oBaTh 00BEKT MOJKAacca Tam, rae BbI30B OCY LIeCT-
BiseTcs A1 oObekTa 6a30Boro kinacca. Bel y)xe MOMM BUAETb 3TY KOHLEMUMIO B
OJIHOM M3 NpUMEpoB. SomeMethod () MOXeET nepenaBaTb 00bEKT SavingsAccount
B MeToJ DirectDeposit (), KOTOpbIi OXHAaeT 00beKT BankAccount. Bbl MoxeTe
caenartb 3To npeobpaszoBaHue Oosiee IBHbIM:

BankAccount ba;
SavingsAccount sa = new SavingsAccount();
// BepHO:
ba = sa; // HesBHOe npeobpa3oBaHue B
// ©as0BbII KJACC paspelieHo
(BankAccount) sa; // Ho siBHOe npeobpazoBaHyue
// TpennouyTuTesbHee
// OumbKa:
sa = ba; // HesBHOe npeobpa3oBaHue B
// T