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Tema 1. Ilnargpopma .NET.

[Honstue mnardgopmel .NET

[Ton mmardopmoit Microsoft. NET creayer moHMMarh WHTETPUPOBAHHYIO
cucteMy (MHPpPaCTpyKTypy) CPEICTB pa3pabOTKH, pa3BEPTHIBAHUS U BBHIMOTHEHUS
CJIOKHBIX PACIPEAECICHHBIX POrPAMMHBIX CUCTEM.

Visual Studio .NET

Cepeepel .NET .NET Framework Cepeucel .NET

OI'IEpEILI,HDHHbIE! CUCTEMEI

Pucynox 1 Ilnardpopma Microsoft. NET

[Tnatpopma .NET cocTOMT M3 HECKOJBKHUX OCHOBHBIX KOMIIOHEHTOB (CM.
puc. 1):

— OIEpallMOHHbIE  cuUcTeMbl  kopmopauuu  Microsoft  (Windows
2000/XP/ME/CE), npeacrasistoiue co0oil 6a30Bblil ypoBeHb miaTtdopmsel .NET,

—cepBepsl MS.NET (.Net Enterprise Servers) sIBISIIOTCSI MPOTrpaMMHBIMU
IpOayKTaMu Kopropauuu Microsoft, uCrosib30BaHNE KOTOPBIX MO3BOJISET CHUZHUTD
CJIO)HOCTh Pa3pabO0TKH CIOKHBIX MPOTPaAaMMHBIX CUCTEM. B uucie rotoBbIX 1is
npumeHeHus: cepepbl Application Center 2000, Exchange Server 2000, SQL
Server u np.,

— cepBucbl MS.NET (.Net Building Block Services) npencrasisitor coboit
TOTOBBIE "CTPOUTENBHBIE OJIOKU" CIOXKHBIX MPOTPAMMHBIX CUCTEM, KOTOPHIE MOTYT
ObITh HCIONBb30BaHbl depe3 MHTepHeT Kak cepBucHble yciayru. HaGop Takux
cepBucoB MS.Net maHupyercss mMoOCIEIOBATEIbHO pacmupsaTb. lIpumepom
uMmeroterocst  cepsuca miatgopmel  MS.Net saBnsiercss Microsoft  Passport,
MO3BOJISIONIMN YCTAHOBUTH €IMHOE UMS IMOJIb30BATENs M Mapoyib Ha BCEX CAaWTax,
NOJJIEP>KUBAIOIIMX ayTeHukaiuio uyepe3 Passport,

— UHTCTPUPOBaHHas cpeaa pa3padorku mputokenuid Visual Studio.NET —
BepxHUil ypoBeHb MS.NET - oOecneunmBaeT BO3MOXKHOCTb CO3/JAaHMS CJIOKHOTO
[1O Ha ocHoBe miIaT@OpMbl U MPOJOJKAET B 3TOM IUIAHE PsAJl pa3padaTbIBAEMbIX
koprniopanueir Microsoft cpeacTs pazpadoTku mpo(ecCHOHATBEHOTO MPOTPAMMHOTO
o0ecrnieueHusl.

[lenTpanpHoii  wacThto TaTdopmbl NET  sBasercs moncucrema
Microsoft. NET Framework.

Crpykrypa Microsoft. NET Framework

[Moncucrema MS.NET Framework siBnsercs sapom mardgopmbr NET,
oOecreunBas BO3MOKHOCTh TOCTpoeHus U ucnosnenus .NET npuioxeHuit.

Ha Bepxnem ypoBHe paccmotpenus B coctaBe .NET Framework MoryT ObITh
BbIJIeJIEHBI (CM. puc. 2) obmies3bikoBas cpeaa BeimosHeHUs (Common Language
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Runtime mnmm CLR) u 6ubmmorexu kmaccoB moacuctembl MS.NET Framework. [To
cBOeMy (YHKIIMOHAJIHPHOMY Ha3HAUYEHHIO B COCTaBe OMOIMOTEK KIIACCOB MOTYT
OBITh BBIJICTICHBI:

— Habop 0a30BBIX KJACCOB, OOCCIEUMBAIOIIUX, HAIpUMEp, padoTy co
CTpOKaMH, BBOJI-BBIBOJI JAHHBIX, MHOTOTIOTOYHOCTb U T.II.,

— HaOOP KJIacCOB /ISl PabOTHI C TaHHBIMH, TTPEIOCTABIISIOMINX BO3MOXXHOCTh
ucnonb3oBanus SQL-3anpocoB, ADO.NET u o6pabotku XML naHHBIX,

Windows Forms Web Forms Web Services

Knaccel ans pEIEC-TI:I C AaHHBIMMW

Bazostie knaccel .Net Framework

Common Language Runtime (CLR)

Pucynox 2 Apxutexkrypa MS.NET Framework

—Habop kiaccoB Windows Forms, mo3Bojisiommx co3aaBaTh OOBIYHBIC
Windows-nipuiioskeHusi, B KOTOPBIX HCHOJB3YIOTCS CTAaHAAPTHBIC DIIEMEHTHI
ynpasienust Windows,

— Habop kiaccoB Web Forms, o0OecrneunBarommx BO3MOXHOCTb OBICTPOM
pazpaboTkn  Web-npuiioo)keHHii, B  KOTOPBIX HCHOJB3YETCS CTaHJApTHBIN
rpaduueckuii uHTEpdeiic moap3oBarens,

—Habop kmaccoB  Web  Services, NOAJAEPKHUBAOIIMX  CO3/IaHHE
pacnpeieieHHbIX KOMIIOHEHTOB-CEPBHCOB, JOCTYI K KOTOPBIM MOKET OBITh
opranusoBaH 4yepe3 HTepHeT.

bazoBeiit  ypoBenr mnoacucrembl MS.NET Framework (cm. puc. 2)

cocTaBisieT oOmes3pikoBas cpeaa BeinoiaHeHus (Common Language Runtime mnu
CLR).

Cpena Common Language Runtime

Oo6mes3pikoBass cpena BoimoiaHeHuss CLR obecneunBaeT wuCHOJIHEHUE
MPOTPAMMHOTO KOJIa M SBJISIETCS B 3TOM M1aHe ocHOBOM matdopmel .NET. Cpena
CLR axTUBU3HpYET MWCHOJHIEMBIA KOJ, BBIIOJHAET MJII HEro IPOBEPKY
0e30MacHOCTH, pacnojiaraeT 3TOT KOJ B aMSTH U UCIIOJIHSET ero. BaxHoil yacTbio
pabotsl cpenbl CLR siBnsieTcss ynpaBieHue CBOOOJHON MaMsiThi0, aBTOMATUYECKH
oOecrieunBas MCIHOJb30BaHUE OCBOOOXKAAIONICHCS pu paboTe MmporpamMm MaMsTH
(cObopky mycopa).

Jlnst mpencraBinennst obmieit cxeMbl pyHkmonupoBanus cpeasl CLR magum
psia BakHbIX s iatdopmbl NET noHsTuii u onpeneneHuii:




Jlns  obecrieueHUs: BO3MOXKHOCTH  MHOTOSI3BIKOBOM — pazpabotku 10O
MPOTrPAMMHBIN KOJ, MOJYy4aeMOT0 MOCjIe KOMIWIALMKA TPOrpaMMbl HA OJHOM W3
anropuTMuueckux s3bikoB miaatdopmel NET, npeacraBiseTcs Ha crnenuaibHO
pazpaboTtaHHbIM B Koprnopauuu Microsoft o0meM mTpPOMEXKYTOUYHOM SI3bIKE
(Common Intermediate Language wmm CIL). DTOT s3bIK, C OJHOW CTOPOHBI,
JIOCTaTOYHO OJIM30K K MAIlMHHO-3aBUCUMBIM SI3bIKaM — acceMOiepam, ¢ Jpyrou
croponsl, CIL obGecnieurBaeT HEKOTOPbIN 0oJiee BHICOKUN YPOBEHB IIPEICTABICHUS
pa3IMYHBIX KOMITbIOTEpHBIX Matdopm. Kak pesynbrar, nporpamma Ha sizbike CIL
ocTtaercsi  IUIAaT(OPMEHHO-HE3aBUCUMOM,  OJHAKO  TpeOyeT  HEKOTOpOi
JOTOJTHUTENBHOW HACTPOUKH (KOMIMIISILIMK) MEPE]] HAYaJIOM CBOETO BBINOJHEHUS.

[Iporpammubie (daitnel Ha s3bike CIL, momydaemble mocie KOMIUJISIUU
IporpaMM Ha aIropuTMHuYecKux s3bikax miargopmel NET, Ha3biBatoTcs
coopkamu (assembly), npyroe OoJjiee TEXHMUYECKHME HAMMEHOBAHHE COOpPOK -
nepeHocumble ucnonHsieMmble (aitnbr (Portable Executable wiu PE). COopxu
SBIISIIOTCA ~ OCHOBHBIMM  CTPYKTYPHBIMH  3JIEMEHTaMH  pa3paldaThIBAEMOI0
IpOorpaMMHOro oOecredeHus. B KOHCTPYKTMBHOM IIIaHE, COOpPKH SIBIISIIOTCSA
daiinamu ¢ pacumpenusmu exe wm dll m cocTosST M3 HEMOCPEACTBEHHO
nporpaMmMHoro koja Ha s3pike CIL ¥ JOMONHUTENBHBIX CIIy>)KEOHBIX JaHHBIX,
uMenyembix B .NET MeramanHbiMH (B COCTaBEe METAJaHHBIX HEOOXOauMas
uHpopMalusi 0 cOOpKEe — CBEACHHUA O TUIAX, JAAHHBIE O BEPCHH, CCBHUIKUM Ha
BHEIIIHUE COOPKH U T.I.),

Kak yxe oTmedasioch Bbllle, COOPKH MEpe] CBOMM HCIOJHEHUEM JIOJKHBI
NPOWTHU OMNPENETICHHYI0 HACTPOMKY JUisi pabOThl B YCJIOBHSX KOHKPETHOMN
BBIOpaHHON MIAaTGOPMBI — JJI BBINOJHEHUS TaKWX HACTPOEK B COCTAaBE Cpeibl
CLR umeercsa pan JIT-komnuiaropos (Just-In-Time compilers), BbI3bIBa€MBIX 115
nepeBojia MPOrpaMMHOTO Kojaa Ha mpomexyTtouyHoM s3eike (CIL-koma) B
MaITUHHBIN (native) KoJl I1aTGopMbl HCTIOTHEHUS.

C y4yeToM BBEIEHHBIX MOHSATHI MpenCcTaBUM OOIIYI0 CXEMY MCIIOJHEHHUS
coopok B cpene CLR (cMm. pucyHok 3):

—IIpu 3amycke cOopku 3arpy3uuk pacno3Haer .NET mnpuioxenue u
nepenaer ymnpasieHue cpene CLR, namee 3arpy3uuk KJjacCoB HaxXOOUT U
3arpy’aer Kjacc, B KOTOPOM COACPKUTCSA TOYKa Hadayia paboThl COOpKU (OOBIYHO
dbynknus Main), 3atem CLR nepenaer ynpapinenue cOopke.

— 3arpy34MK KJIaccOB BBIIOJHIETCS KaXbIH pa3 IpHu NEPBOM 0OpalIEHUH K
HEOOXOJAMMBIM ISl BBIITOJIHEHUHM COOpPKH Kiaccam. 3arpy3ydk HaxOJUT HY>KHBIN
KJ1acc, pazMenaeT MHGOpMAaIIMIO O TUIMAX KJlacca B K3IIIE U 3arpykaer Kiacc JJs
BBITIOJIHEHUS (ITPU 3TOM B METOJIaX 3arpy»aeMoro Kjacca JellaeTcsl OTMETKa, YTO
OHM HE SBJISIOTCS €1I€ TOTOBBIMU JJIS BBINIOJIHEHHUS, TOCKOJIBKY HE MPOIUINA Yepes3
JIT-koMmmIIAIUIO).

— Bepudukarop ssnsercs uyactbto JIT-kommunsitopa u  OTBedaeT 3a
npoBepky koppektHocth ClIL-xkoma u wmeragaHubiX. [logoOHBINT KOHTPOIB
MOBBIIIAET HAJEKHOCTh PabOTHl MPOrpaMM, C JIPYro CTOPOHBI, BepUUKaLUs
MOJKET U HE OCYIIECTBISIThCS (HAIpUMep, ISl JOBEPEHHOTO KO/Ia).



C6opku (PE-chaiinbi)

3arpy3umK K1accoB

- =

_.--""'-F'-H-'_'—'_
Bepudpukarop

JIT -KOMMKUNAT OpkI

VopaeaseMblil Ma IIHHHEBI Ko
I'Il}nnep}lt}{a UCNoJTHEHUA U yNpaB/ieHKne

CHopuwinK Mmycopa, ynpaeneHine He30nacHoCTbO, YNPaBNeHne KoaoM,
YNIPaBNeHe MCKMIYEHNAMIY, NOAAEPHKA MHOMOMNOTOYHOCTH 1 T.A.

Puc. 3. Cpena CLR: o01mias cxema UCIoJIHEHUs cOOpOK

— JIT-koMnunsTopsl BbI3bIBatOTCS Tpu oOpamieHnn k CIL-koxy, KoTopbiid
paHee mpu paboTe TpOrpaMMbl €IIe HE KOMMOWIHpoBaicsi. B pesynbrare
KOMIWISIIIMKA TIOTy4aeTCsl MAIIMHHBIA KOJ, ONTHUMU3HPOBAHHBINA JJisi BRIOPAHHOMN
mwiatGopmbl, NI OTKOMIMJIMPOBAHHOTO METOJa YyCTaHABIMBAETCS  aJapec
MOJyYEHHOT0 MAalIMHHOTO KOJa U YIpaBJICHUE MepeaaeTcs UCIOMHAEMON cOOpKe.
Kak pe3ynbTar, KOMIWISIMS METOJOB KJIACCOB OCYIIECTBIISIETCS TOJIHKO B MOMEHT
NEPBOro K HUM OOpaiieHus (U, TEM CaMbIM, HE UCIOJIb3yeMble METOAbl KJIaCCOB
OCTaHyTCA HEOTKOMNUIMpPOBaHHBIMH). [looOHas cxema KOMIMIISIIUU TIO Mepe
HEOOXOJMMOCTH MOXET CYIIECTBEHHO CHHU3UTh pa3Mepbl IMOPOKAAEMOIO
IPOrpaMMHOTO KOJa U COKPAaTUTh BPEMsl MOATOTOBKU COOPKHU JJISi BBIIIOJIHEHUS,
BMecTe ¢ 3TuM, B cpeae CLR MokeT ObITh BBHITIOJHEHA W TIOJHAS KOMITHIISIUS
cOopku niepes HavasioM ucnonaenus (pre-JiTing).

— HenocpencrBeHHOE HMCHOJHEHHWE MAIIMHHOTO KOJA TaKKe MPOUCXOIUT
MpY aKTUBHOM B3ammojeincTtBuu co cpenoil CLR. dyHKIMU cpeanl BBIIOJIHEHUS
(cM. pucyHOK 3) COCTOSIT B YNPABJICHUIO CBOOOJHOM mMaMAThIO, 00pabOTKe
MCKIIIOUECHUM, TTOJIEPKKE O€30MaCHOCTH U JIP.

HoBpiii 51361k mporpammupoBanusi C# paspabotan komnanueit Microsoft ¢
y4ETOM OCHOBHBIX MoJiokeHmi TexHosoruii MicrosOft. NET u BOupaer B cebs



MIOJIOKHUTEIBHBIA OMBIT MPAKTUYECKOTO HMCMOIb30BaHMs s3biIkoB C++ m Java.
[locne cBoero cozmanusi si3plk C# mpolen Cepbe3Hyl0 MPOBEPKY, MOCKOIbKY
Microsoft ucnonb3oBan C# s pa3paboTku Oosblneil yacTh 0a30BBIX KJIACCOB U
yTunuT mwiatdopmel .NET.

[IpeumymiectBa miathopmbl .NET

B xoxe nociaenoBaTensHOTO pa3BUTHSI HOBBIX METOJIOB, CPEJICTB U MOAXO0B
pa3pabOTKH CIOKHOTO 00ECIICUEHHUs PETYJIIPHO BO3HUKAIM MOMEHTHI 0000IIeHNs
¥ HMHTETPallid, KOTJa TMOSBISUINCH DPEIIEHUs, OPraHu4YHO BOHparomme B cels
MOCJICIHUE TOCTIDKEHUSI B 00JacTU HAyKU M MPAKTUKH MPOTPaMMHUpPOBaHUS. DTU
3HAKOBBIE pEIICHUS (3aCily’)KEHHO HWHOIZIa Ha3bIBAEMbIE PEBOJIOLMOHHBIMU
OTKPBITUSIMH) MPUBOJWIHN K MOJBEMY MHUpPa MPOrpaMMUPOBAHUS HAa KAYECTBEHHO
WHOM YpOBEHb COCTOSHUS Je€d. Tak MNpOUCXOOuIO0 MpH pa3pabOTKE S3BIKOB
nporpammupoBanus Pascal u C, cozmanum onepaunoHHblXx cucreM Unix u
Windows, oTpaboTKe MIPUHITUIIOB 00BEKTHO-OPUEHTUPOBAHHOTO
NpOrpaMMHUpPOBaHUs M WX pealu3aluud B sA3blke mporpaMmupoBaHuss C++,
MPUMEHEHUU UHTETPUPOBAHHBIX U BU3YAJIbHBIX CPEACTB pa3pabOTKH, MOSIBICHUU
WUutepHer u Java, u T.1. Tak mpou30LLIO0 M MPH CO3JAHUU HOBOHM MIaThOpPMBI
NET st pazpaboTku, pa3BepThIBAHUS M BBIMOJHEHUS CIOKHOTO MPOTPAMMHOIO
o0ecrnieueHusl.

Takum 00pa3oM, NEpBOE, YTO XapaKTEpU3yeT HOBOE MPEIOKEHUE
Kopriopaiuu  Microsoft, - 3TO COBPEMEHHOCTb HCIOJb3YEMbIX B paMKax
miatrgopmbl  pemenui. Ilmarpopma .NET, wHapsgy c¢ Hanuumem MHOTHMX
HOBAaTOPCKUX pelieHud, BOuUpaeT B ce0d camble MEepeOBble TEXHOJIOTUU
pa3padotku macmtabHoro I1O. MoxHo ckazath, uto s noixyuenus: .NET Obuta
BBINIOJIHEHA TeperuiaBka Bcell sydiied "pynabl" MHPOPMalMOHHON MHAYCTpPUU, B
pe3ysnbrare 4Yero yAAJIOCh IOJYYUTh HAJAEKHYK) COBPEMEHHYIO OCHOBY
IIPOU3BOJICTBA U HCIOJIB30BAHMS CIIOKHBIX IPOIPAMMHBIX CUCTEM.

Crnenyer OTMETUTD U PSIL APYTUX KIFOYEBBIX MOMEHTOB, XapaKTEPU3YIOLIUX
3HaUMMOCTh mosBieHus maathopmbl .NET (a1 nmonmmanus mpuBOAUMBIX aaiee
XapaKTEPUCTUK B LEJIOM JIOCTaTOYHO M3JI0KEHHOTO paHee MaTrepuana, i
O00OCHOBaHUSI K€ OTHAEIbHBIX YTBEpKIEHUI HeobxonuMo Oosee TiIyOOKOE
npoHUKHOBeHue B TexHosoruio .NET):

- CoBpemeHHbIe cpenicTBa pa3padotku - wiatdopma .NET Briatouaer B cedst
KaK TOTOBbIE KOMIIOHEHTHI A noctpoenus 110, Tak ¥ MHTErpUPOBaHHYIO Cpeay
pa3paboTku, oO0ecrneynBaias BO3MOXKHOCTh MHOTOSIPBIKOBOM  pa3paboOTKu
IPOTrPAMMHBIX CHUCTEM C MCIOJb30BAHHEM Pa3HBIX S3BIKOB MPOTrpaMMHUPOBAHUS
(C#, C++, VBasic.Net, Java# u ap.). Kak pe3ynbraT, pazpaboTyuk mporpamm yxe
HE OTPaHMYMBAETCS BHIOOPOM OJHOIO KAaKOro-JIMOO sI3bIKa MPOTPaMMUPOBAHUS, a
MOJKET BapbHUpPOBATh CPEJCTBAa Pa3pabOTKU C YYETOM COOCTBEHHOTO OIbITa U
CBOMCTB pa3padaThIiBa€MbIX MPOTrpaMM JaKe B Mpeeiax OJIHOW MPOrpamMMHOMN
cucrembl. CneayeT OTMETUTh TaKk)Ke, MHOTME OOIIMe YacTh (TUIBl JaHHBIX,
00paboTKa UCKIIOYEHHH, OMOMMOTEKH) pa3HBIX S3BIKOB IMPOrPaMMUPOBAHUS
SBJIFOTCSL OTMHAKOBBIMH,




- Komnonentnoe npeacrasinenue [10 — MS.Net pazBuBaet CyIiecTBYIOIINUE
HOJIXOJbl K OCHOBHOMY CHOCO0Y CHHEHHS ciaoxkHOCTU [IO - KOMIOHEHTHOMY
IPEJICTaBICHUIO IPOrPaMMHBIX CHCTEM - Mpeasiaras 0ojee IpocTod, yA0OHBIN U
HaJIeKHBIM MeTo/1 (POPMUPOBAHMSI IPOTPAMMHBIX KOMITOHEHT.

- PacnpeneneHHble BbIUMCIEHUS — HCIONb30BaHUE miuaTgopmbel MS.Net B
3HAYUTENIbHON CTENEHM CHMXKAET CIIO)KHOCTh COBPEMEHHOU (hopMbI pa3zpaboTKu
I[IO B BuAe pacnpeleneHHBIX IMPOrPaMMHBIX CHCTEM WIH KIMEHT-CEPBEPHBIX
IIPUIIOKECHUM.

- Mutepuer texnosornu - miatgopma MS.Net comepKuT OOJBIIMHCTBO
CyllleCTBYIOIUX HHTEpHET TEXHOJOTUi, OOECHNEeYUBAIOUIYI0 BO3MOXKHOCTh
ObICTpOil pa3pabOTKM Kak 0ObIYHBIX Web-npunoxenuil, Tak 1 Web-cepBucos,
BBICTYMAIONIMX KakK JocTynHble uepe3 WHrepHeT '"crpouTenbHble OJIOKH"
COBPEMEHHOT'O CEPBHUC-OPHUEHTHPOBAHHOTO TPOrPAMMHOr0 00ECIeYeHHs U JIp.

MoHO cKka3aTb, YTO B MHpE NPOrPAMMHPOBAHUS IIOCIIEC MOSBICHUS
texHonoruu .NET mosiBuiack HOBasi 3HaKoBasi OTMETKA — UHIYCTPHS pa3pabOTKU
I1O no u nocne nosiBnenust .NET.



Tema 2. CuaTakcuc sa3pixa C#.

N3ydeHue JI000ro si3bIKa HAYUHACTCS C PACCMOTPEHHUSI TE€X CHMBOJIOB, W3
KOTOPBIX COCTABJISIFOTCS SI3bIKOBBIC KOHCTPYKIIMU U TEKCThI. B TOM umcIie, u sA3bIKa
nporpaMmMupoBanus. M3  CHMBOJIOB  s3bIKa  MPOTPAMMHPOBAHHS — 3aTeM
COCTABIISIFOTCS HMCIOJHsIeMbIe mporpammbl. B si3eike C# s KoaupoBaHUsI
CHMBOJIOB UCIIONIB3yeTcst Tabmuia Unicode.

Andaswur.

CumBobI s3b1ka C# IEIATCS Ha CHEAYIOIIUE TPYIIIIbL:
— OykBbl (JIATUHCKHE W HAIMOHAJIBHBIX al(aBUTOB) a TakKKe CHMBOJI
MOAYEPKUBAHUS «_», KOTOPBIM MCIOJIB3yETCSl B KAUeCTBE OYKBHI;

— uudpsr;

— CIENHUATbHBIC CUMBOJIBI, HAIIPUMED «-», «+», «’» U T.1.;

— TpoOenbHbIE CUMBOJIBI (TTPOOEI U TaOyJIALMSA);

— CHMBOIJIBI IIEPEBOA CTPOKH.

N3 CHMBOJIOB COCTaBISIIOTCSA CICAYIOIIME KOHCTPYKIIMHU: JIGKCEMBI,
JTUPEKTUBHI TIPETIPOIIECCOpa U KOMMEHTAPHH.

JMpekTuBbl mpenpolieccopa A0CTAINUCH 1O HAcHenCTBY s3bIKy C# oT si3pika C++ 1
HE SBJISIIOTCS IPEAMETOM U3Y4YEHUS JTaHHOTO Kypca

KommMmenTapuu.

KoMmeHnTapuii — 23T0 cnoco0® TmosicHeHuss Kkojaa mnporpammbl. [lpu
KOMITWJISILUA KOMMEHTAPUH WTHOPUPYIOTCS M HUCKIIIOYAIOTCS M3 HCIIOJIHIEMOTO
KOJa.

KoMMeHTapum B s3bIKE JeNATCS Ha JBa THUIIA — OJHOCTPOYHBIE U
MHOroctpouynsie. Kak cienyer w3 Ha3BaHUs, OIHOCTPOYHBIM KOMMEHTapUU
npecTaBiIsieT CO00M eIMHCTBEHHYIO CTPOKY JI0 KOHIIA!

// DTO TEKCT OINHOCTPOUYHOTO KOMMEHTAaPMUH.
MHOrocTpOYHBI KOMMEHTapUIl MIPEACTABISIET COO0 HECKOJIBKO CTPOK:
/*3TO TEKCT

MHOTOCTPOYHOTO

KOMMEeHTapmsa* /

MHOroCcTpoYHbII KOMMEHTAPUN MOKET TAKKE COAECPKATh TOJIBKO 4acCTh CTPOKHU.

KomMmeHTapun He MOTyT ObITh BJIOKEHHBIMU U MOTYT COJEp)KaTh JHOOOU
TEKCT.

CymiecTByer eme OJIWH BHJ MHOTOCTPOYHOTO KOMMEHTapusi — Tak
Ha3bIBa€Mbli ~ KOMMEHTApUM  JOKYMEHTHPOBAHMSA, NPEAHA3HAYCHHBIM  JUIA
dbopMupoBaHUs JOKYMEHTAIMK K mporpamMMe B ¢popmate XML. OH HaunmHaetcs ¢
KOMOWHAITH CUMBOJIOB «///».
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JIeKCEMBL.

Jlekcema (MM CIOBO) — 3TO MUHUMAJbHAas €AUHUIA SI3bIKA, MMEIOIIas
coOCTBeHHBbIN cMbIC. B C# BBIIEISIOT CEAYIONINE TUTIBI JIEKCEM:

— HJICHTU(PUKATOPHI;

— KJIIOUEBBIE CJIOBA;

— CHMBOJIbI OTIEPALINi;

— pasaenuTeny;

— JIATEepaJIbl (KOHCTAHTHI).

NUnentndukatopsl.

Nnentudukatop — 3T0 UMs Kakoro-iudo o0bekTa nmporpammsbl. OH CITyKUT
JUIs oOpalieHus K 3ToMy OOBEKTYy B mporpaMMHOM koje. [IpaBuna cocraBieHus
UJICHTU(PUKATOPOB:

UJCHTU(PUKATOP MOXKET COCTOSITh TOJBKO U3 OYKB (TUIFOC CHMBOJ « ») U
uudp. B si3pike paznuvaeTcsi perucTp CUMBOJIOB, MOATOMY HUIACHTU(UKATOPHI «a» U
«A» UHTEPHPETUPYIOTCS KaK JBA PA3HbIX UMEHU;

— TEpBBIM CHUMBOJIOM B WJACHTH(PHUKATOPE MOKET OBITh TOJBKO OyKBa WIIU

« M

— KOJMYECTBO CHUMBOJIOB B HICHTU(UKATOPE HE PETIAMEHTUPYETCS,

— npoOeibl B UACHTU(PUKATOPE HE TOMYCKAIOTCS;

— JIOMyCTHMO HMCTOJIb30BaHNE OYKB HAlIMOHAIBHBIX ali(paBUTOB, XOTS 3TO U

HE MIPUBETCTBYETCS;
— COBIMAaJIeHUE UAEHTU(UKATOPA C KIIOYEBBIMHU CIIOBAMU HE JIOMTYCKAETCs.
Cy1iecTByeT Tak)Ke€ HECKOJBKO MpPaBUJI MO MMEHOBAHUIO, OTHOCSIIMXCS K
XOPOULIEMY CTHJIIO MPOrPAMMHUPOBAHUS:
— WMEHa JOJDKHBI OBbITh TMOHSTHBIMH M COOTBETCTBOBaTh KOHTEKCTY
UCIIOJIb30BaHUS;

— MMEHA COCTAaBIIAIOTCS U3 CJIOB, ONMUCHIBAIOIINX KOHTEKCT UCIOJIb30BaHUS
UMEHYEMOTO O0BEKTA;

— UMJ JOJDKHO COOTBETCTBOBATh OJHOM M3 MPUHSATHIX HOTALMK — MPaBUITY
CO3/JaHUs UMEH.

B cootBercTtBuM ¢ HoTammed Ilackans kaxjaoe CIOBO B HACHTHU(HUKATOPE
HavYMHAaeTcs ¢ Ooboi OykBel, HanpuMep, CountSgareOfRectangle, PrintArray.

B coorBerctBum ¢ Hotammeir Camel xaxmoe cioBo B uAeHTH(HKATOPE
HauYUHAETCS c OoJIbIIION OYKBBI, Kpome MIepBOrO, Hanpumep,
countSqureOfRectangle, printArray.

JlanHbIe IBE HOTAIIMU HAMOOJIee YacTO UCTIOJIb3YIOTCS B si3bike CH.

B Benrepckoid HOTalMM B HAYaJl0 MMEHU NPHUMKCHIBaeTCS mpedukc,
OPEICTaBISIIONIMI  COOOM  TEepBBIA  CUMBOJ  Ha3BaHWsS THMA, KOTOPOMY
NPUHAUICKUT HMeHyeMblli  o0bekT, Hampumep, dCountSgareOfRectangle,
vdPrintArray.

Takke CymecTBYeT HECKOJIbKO COTIVIAIIECHHI, B COOTBETCTBUHM C KOTOPBIMU
UJECHTU(HUKATOD COCTABIISIETCS W3 CJIOB, 3alMCaHHBIX OOJIIIMMU OyKBamu, M
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pasze’eHHbIX cUMBOJIOM noguepkuBanud, Hanpumep, PRINT_ARRAY; u3 cnos,
3allMCAaHHBIX MaJE€HbKUMHU OyKBaMH, U Pa3/IEJICHHBIX CUMBOJIOM NOAYEPKUBAHUS,
HarpuMep, print_array; naeHTHUKaTOp HAYMHASTCS C CUMBOJIA MOTYCPKUBAHUS,
Hanpumep, printArray.

KiiroueBble cioBa.

KitoueBble ciioBa — 3TO  UACHTU(GUKATOPBI, KOTOpBIE  SBIISIIOTCSA
3ape3epBUPOBAHHBIMU U UMEIOT crenuaibHoe 3HaueHue. Ux okoso 100 mTyk,
HUMH MBI OyIEM 3HAKOMUTHCS IO X0y U3YUEHUS JAHHOTO Kypca.

CUMBOJIBI OTIepalliid U Pa3IeIUTEIIN.

Omnepanust — 3T0 AeiicTBHEe Haj omnepa”aamu. Oneparuu 0003HAYAIOTCS
OJIHUM WJIM HECKOJBKMMHU CHUMBOJaMu. Omnepaiid MOTYT 3alMChIBaThCI Kak C
MOMOIIBIO  CIIEIMANIBHBIX CHMBOJIOB, TaK OYKBEHHBIM OOO3HaY€HHUEM (TaKue
oTepaly SIBIIAIOTCS KIIIOYEBBIMU ciioBaMmH). Ornepanuu AeNndrcs Ha: yYHapHbIE —
HaJl OJIHUM OTIepaH]IOM, OMHApHBIE — HAJl IByMs OIlEepaHaMu, TEpHapHbIE — HaJl
HECKOJBKUMH omnepanaamu. Orepaius npeicTaBiseT co00l OTAEIbHYIO JIEKCEMY,
TO €CTh BHYTPH ONEpalMU MPOOENbl HE TOMYCKAIOTCS, UCKIIOYEHUSIMU SIBIISIIOTCS
onepanuu (), [Ju?:.

Paznenurenu npenHasHayeHbl ISl OTAEIEHUS AJIEMEHTOB JAPYr OT JIpyra.
Nnu, HAoO0pOT, TpyNNUpPOBaHUS DJIEMEHTOB B €AUMHYI0 KOHCTPYKIIMIO.
Paznenurenu Takyke 3amMUCHIBAIOTCS CIIEHMAIBHBIMU CUMBOJIAMHU, HAMPUMEDP, «.»,
&M, «», «».

Jlutepasbl.
Jlutepaiamy Ha3bIBAIOT BEJIMYUHBI-3HAYEHUS, Hanmpumep, 4duciio 10, wim

cTpoky «Mama mbina pamy». [ToCKONbKY Takue 3HAYCHHS HENb3s U3MEHHUTh, TO
JUTEPAIIBI YaCTO HA3bIBAIOT KOHCTaHTaMHU. JInTepasbl ObIBAIOT:
— Joruueckue — true u false;
— IIeJible — B JIECATUYHOM WJIU IIECTHAIIATEPUYHOM Koje, Hampumep, 10
mwin OXA;
— BCIICCTBECHHBIC — 3alUCBHIBAIOTCS KAaK B JIECATHYHOM, Tak W B
AKCTIOHEHITMaIbHOUN Gopme, Hampumep 31.5, 0.315¢2;
— CHMBOJIBHBIC — CUMBOJI, 3aKJTFOYCHHBINA B «’»;
— CTPOKOBBIE — CTPOKA, 3aKJIFOYEHHAS B «»;
— null — xoHcTanTa, 0O3HaYaKOmas OTCYTCTBHE 00bEKTa (MyCTast CChUIKA).
JluTepanbl BBIWICHSFOTCS M3 TEKCTa MPOTPAMMBI U OTHOCATCS K KaKOMY-
JM00 TUIYy TaHHBIX B COOTBETCTBHH CO CBOMM BHEITHUM IPEACTABICHUEM IPSIMO
Ha ATare KOMIWISIIIUN TPOTPaMMBbI.
CHUMBOJIBHBIE JINTEPATBI MOTYT OBITh TIPEICTABIICHBI B CIEIYIONTUX (opMax:
— CHMBOJI, UMEIOIINNA rpaduieckoe oToOpaxeHue — Hanpumep, 'a’ wim *0’;
— CHMBOJI, 3allACAHHBIM CBOMM |6-pUYHBIM KOJOM — Hampumep, \XA’
\XOF’. IllecTHaamarepuyHbli KOJ CHUMBOJIA HA4YMHAETCS C Mpedurca

12



«\x», mamee cpasy 3amUCBIBACTCS KOJ CHUMBOJIA, YHCIIOBOS 3HAYCHHUE
KOTOPOTO I0JDKHO HAXOAUTHCS B Auamasone ot 0 xo 2'° — 1;

— yOpaBisiomas MOCIeA0BaTeIbHOCTh (€SCape-mociie0BaTeIbHOCTh) —
CMMBOJI, WJIM HaOOp CHUMBOJIOB, mpeaBapeHHbI «\». Hampuwmep,

\a’ — 3BykoBo# curHaji, '\D’ — Bo3BpaT Ha cHMBOJ, '\N’ — IEpPEeBOA
ctpoku, ’\I’ — BO3BpaT B Ha4yall0 CTPOKH, '\’ — TOpU3OHTaIbHAsS
TaOyssus, "\V’ — BeprukaimbHas TaOymsamms, '\\° — cuMBOI «\»,
'\’ — cumBonr «’», '\’ — cumBon «”», ’\0° — HOJIb-CHMBOJI,
UCTIOJIb3YEMBIN B CTPOKOBBIX 3HAUYCHUSX;

— esCape-mocienoBaTeNbHOCT B KomupoBke Unicode — Hampumep,

\UAOF’, *\U10’. Takas esCape-mociea0BaTeIbHOCTh MPEICTABIISACT
cuMBoONl B KoaupoBke Unicode ¢ momomipto ero 16-pudHOro koma ¢
npeduxcom «\U» miu «\Uy.

VYrpasnstoias 1Mociae10BaTeIbHOCTh HHTEPIPETUPYETCS KaK OJUH CUMBOJI,
II03TOMY OHa MOKET OBITh BKJIIOUEHA B COCTAaB CTPOKOBOTO JuTepana. Hampumep,
CTPOKOBBI JuTepan ~Mama\nMputa\Nnpamy” Tpu BBIBOJE Ha OSKpaH Oyxaer
BBITJISIZIETH CIEAYIOIIUM 00pa3oM:

MamMma

MELTIa
paMy

CymIecTBYIOT Tak)Ke TaK HA3bIBAEMBIC «IOCIIOBHBIEC CTPOKOBBIC JIUTEPAIIBIY,
cHaOxeHHbIe TpedukcoM «@». Jlas Takoro imrepaia OTKIOYeHa 00paboTKa
yIpaBJIAIONIUX MocieaoBatenbHocTeil. To ecTh crpoka (@ Mama\nmblia\npamy”
OyZeT mpecTaBlieHa Ha IKpaHe Kak

Mama \nMeL1a \npamy

JlocnoBHBIC JUTEpaibl YA0OHO HMCIOJIb30BaTh TOT/A, KOTJa OHHM COJIEpXkKaT
OOJIbIIIOE  KOJIMYECTBO CHMBOJIOB, TIPEACTABUMBIX TOJBKO C  TIOMOIIBIO
YIPaBJISIONICH MOCIEI0BATEIBHOCTH — CHUMBOJIOB «\», «» WIH «’», HapUMeEp,
nyTd K ¢aiijiaM, WIM TEKCThl C Ha3BaHMSIMU. Toraa COIEpKUMOE TOCIOBHOTO
CTPOKOBOTO  JIUTEpaja  OCBOOOXHAETCSA OT JIMIIHUX  HPePUKCOB  «\»,
0003HAYAIONMIMX HAYaJIo YMOPABJISAIONICH MMOCIeI0BAaTeIbHOCTH, YTO YIIy4IlaeT
YUTa0EILHOCTE TEKCTA:

”C:\\MyDirectory\\MyFile.cs”
@”C:\MyDirectory\MyFile.cs”

ConepkuMoe CTPOKOBOTO JIUTEpaia MOXKET OBITh MyCTHIM (00O3HAYaeTCs
«””»), a BOT ITyCTOW CHUMBOJIBHBII JINTEPAN HE TOMYCKAETC.

TwWnbl TaHHBIX.

[Iporpamma — 310 HAOOP MEWUCTBHIA MO 00PaOOTKE HEKOTOPHIX JaHHBIX. Bee
JJAHHBIE XPAHATCA B ONEPATUBHOM NaMATH, CBA3aHHOM C mporpammou. Ilpm
OINKCAaHUU JAHHBIX HEOOXOJAMMO yKa3bIBaTh, KAKMM 00pa30M OHU MPECTaBISAIOTCS
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B MAMSTH, CKOJBKO MaMITH 3aHMMAlOT, KAKOB JOMYCTUMbIN JMAara3oH 3HAYEHUH,
KaKue JIeWCTBHS HAJ] HUMH MOKHO BBINOJHATh. DTy HHGOPMALMIO COACPIKUT
ONMCAaHWE THUIA, KOTOPOMY IMpHUHAAIEkKAT NaHHble. [loaTOMy B mporpamme He
MO>KET OBbITh BEJIMUUH, HE TPUHAIIICKAIINX KAKOMY-JTM0O0 TUITY JaHHBIX.

CymiecTByeT HECKOJIbKO KiacCU(UKAIMil TUIOB JaHHBIX — BCTPOCHHBIE U
M0JIb30BATENIbCKHE, CTaTUYECKHUE u JTVHAMUYECKHE, IIPOCThBIE U
CTPYKTYpPUpPOBAaHHbIC, 3HayallMe M cchulouHble. Kiaccudukanuu ecTecTBEHHO
ABJIAIOTCS TepeKpecTHhIMU. OO0bEeM NMHAMHYECKUX JIaHHBIX OIpPEIEIsIeTcs B
npouecce pabOThl MNPOrpaMMbl, a CTAaTUYECKUX — HA JTale HX ONUCAHUS.
CTpyKTypupOBaHHbIE THUIIBl arperupyroT TPyIIy JaHHBIX MOPOCTBHIX U
CTPYKTYpPUPOBAHHBIX THUIOB. BCTpoeHHbIe (WIM CTaHAAPTHBIC) THUIBI JAHHBIX
OTHOCATCA K SAOpYy S3bIKa IPOTPAaMMHMPOBAHUSA, a MOJb30BATEIbCKAE —
ONPENEIAOTCA MPOrPAMMUCTOM, KaK IPAaBUIIO, HA OCHOBE CTaHAAPTHBIX. JlaHHBIE
3HAYAIMX THUIIOB XPAHATCSA B CTATUYECKON mamsTH (Stack — cT3K), a CCHUTOYHBIX —
B nuHamuyeckor mamsaTu (heap - kyua). B s3pike C# OCHOBHOWM MaMsAThIO IS
XPAHEHUS JaHHBIX SIBIIIECTCS XUII.

HauHem ¢ paccMOTpeHHs] TUIIOB AaHHBIX, OTHOCSIIUXCS K aapy si3blka C# -
BCTPOEHHBIX WM CTaHAAPTHBIX TUIIOB JAHHBIX.

BcerpoeHHbIe TUIIBI JTaHHBIX

Jns Kaxaoro CTaHJApTHOIO THUMA CYIIECTBYET CBOE KIIIOYEBOE CIIOBO,
KOTOpPO€ M HCIOJIb3yeTCs ISl TUIHM3UPOBAHUS JIaHHBIX — TO €CTh OTHECEHUs
JaHHBIX K OMpeAeIEHHOMY THUITy. BCTpoeHHBbIe THMBI JaHHBIX 175 s3bika CH#
npecTaBlieHbl B Tabauue 1.

Ta6nuna 1. BctpoeHHbIe TUITBI TaHHBIX

Tun Ornucanue CranpapTHbli | 3aHUMaEMBbIN Jlnamnazon
JTAHHBIX KJIacc 00BeM BO3MOYKHBIX
(kmroueBoe OubIMoTeKN MaMsITH, 3HAYEHUN
CJIOBO) NET OauT
bool Jlornueckwuit Boolean 1 true, false
THII
Ilenble TUIIBI JAHHBIX
sbyte baiit co SByte 1 -128..127
3HAKOM
byte baiit 6e3 3HaKa Byte 1 0..255
short Kopotkoe Int16 2 -32768..32767
1esoe co
3HAKOM
ushort KopoTtkoe Uintl6 2 0..65535
1eoe oe3
3HaKa
int Lesoe co Int32 4 -2*10°..2*10°

3HaKOM (WU
MIPOCTO 11€JI0E)
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uint enoe 6e3 UlInt32 4 0..4*10°
3HaKa
long JIMHHOE Int64 8 -9*10%..9*10™
enoe co
3HAKOM
ulong JITHHHOE UlInt64 8 0..18*10"®
1esnoe 6e3
3HAKa
char CHUMBOJIBHBIHI Char 2 0000..FFFF4
(xox Unicode-
CHUMBOJIA)
BemecTBeHHBIC TUTIBI JAHHBIX
float BemecTBeHHOE Single 4 -45.38  (yka3aHa
YHCIIO creneHb yncia 10)
double BemiectBenHOE Double 8 -324..308 (yxa3aHa
YHCIIO v creneHp uncia 10)
JIBOMHOM
TOYHOCTBIO
decimal dOrHaHCOBBIN Decimal 16 10°8,.7,9*10%
THUTI
(mpenHa3HaveH
JS JCHEKHBIX
BBIYHCIICHUI )
string Crpoka String Jlnuaa ve | Cocrout u3
OorpaHWYCHa | CHMBOJIOB
object bazoBbiii Object
0OBEKTHBII
THUTI
enum [lepeuncnenue
struct CrpykTypa

[Tonb30BaTENBCKUNA THUM TMOCJE TOJHOTO OMUCAHUSA MOMKET MCIOJb30BaThCs
HapaBHE CO BCTPOEHHBIMH.

Cnegyer OTMETUTH, 4YTO KaXJIOMYy BCTpPOGHHOMY Tumy s3bika C# B
00s13aTeJIbHOM TOPSKE COOTBETCTBYET CTaHAApTHHIM Kiacc OuOimotexku .NET.
DTO 3HAYUT, YTO UMS TUIA MOKHO 0€3 BUAMMBIX MOCIEACTBUN 3aMEHUTHh HA UM
COOTBETCTBYIOILIETO Kjiacca. A 3TO B CBOIO OYEpEb O3HAYAET, YTO Yy BCTPOEHHBIX
TUTIOB JIaHHBIX €CTh (DYHKIIMOHAIBHOCTb, MIPUCYIIasl MOHATUAM Kjacca U 00BEKTa.

Jlutepanbl Takke 00s3aTENBHO TUMU3UPYIOTCA. LlemounciaeHHbIit auTepan
[0 YMOJIYAHUIO OTHOCUTCA K LIEJOYMCICHHOMY THUITY JAHHBIX, IPUYEM U3 THUIIOB
int, uint, long, ulong BeIOMpaeTcs TOT, Yy KOTOPOTO HAMMEHBINWN TUAa30H
BO3MOYKHBIX 3HAYEHUH, MPU 3TOM 3HAUYECHHUE LEJOYMCIECHHOIO JUTEpAa KOHEUHO
K€ JOJDKHO IIOINANaTh B ATOT HAMMEHBIIMM Juana3oH. BelecTBeHHbIe JIMTepallbl
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0 yMOJYaHHWIO Bcerma Tummsupyrorcs kak double. [Ins mpuHynuTensHOM
TUMH3AIMN UCTIONB3YIOTCS creluaabHbie cyhPukcel (peructp cyhPpuKCoB He
BaxkeH): U — uint, | — long, ul (lu) — ulong, f — float, d — double, m — decimal.
Hanpumep: 10d (nurepan 10 Temepsr npunamiexxkut tumy double, a we int);
2.5f (nurepan 2.5 npunamiexut tuny float, a me double). IpunyaurenbHas
TUIH3ALMS UCTIOIB3YETCs ISl YMCHBIIICHHS KOJIMYECTBA IPeoOpa30BaHUi THUIIOB.

3HavaIme U CChIIIOYHBIC THUIBI JAHHBIX.

[lepeunciieHHbIC BCTPOSHHBIC THITBI JaHHBIX (Kpome Object u String)
OTHOCSITCSI K 3HAYMMBIM THITaM. TO €CTh IMaMsTh JIJI HX XPAHCHHUS BBIJICISICTCS Ha
aTare KOMIWIAIUY B cTIKe. Tumbl Object u string oTHOCATCS K CCBUIOYHBIM THITAM
JTaHHBIX, TO €CTh BEJIMYMHA XPAHHUT TOJBKO CCBUIKY Ha JIAHHBIC, a CaMH JaHHBIC
XpaHATCS B XHIe. Bce 00bEKTHBIC THITBI JAHHBIX SBJISTFOTCS CCHUTOYHBIMH.

[Tpu mpucBanBaHWYU BEJIMYMHBI 3HAYAIIETO THUIIA KOTIMPYIOTCS CaMU JaHHBIE,
a TpW TPUCBAMBAaHUHU BEIWYMHBI CCHUIOYHOTO THIIA KOMHMPYETCS CChIIKAa Ha
naHHele. [lpy cpaBHEHWHM BEIWYHMH 3HAUYAIICTO THIIA CPABHUBAIOTCS XpPaHUMBIC
JaHHBIC, TO €CTh BEJIMYMHBI PaBHBI, €CIIM OHH XPAHAT OJMHAKOBBIC JAaHHBIE. [Ipn
CPaBHCHUH BEJIMYMH CCHUTOYHOTO THITA CPABHUBAIOTCS CCHUIKH HA JTaHHBIC, TO €CTh
BEJIMYMHBI PaBHBI, €CITM OHU CCHUIAIOTCS HAa OJHM W T ke JAaHHble. Ha pucynke 1
BCJIMYMHBI & M D SIBJISIOTCS 3HAYMMBIMH W PaBHBI MEXIY COOOW, MOCKOJBKY

XpaHAT OAMHAKOBBIC 3HAYCHMA. Benuunnbl C, d M e OTHOCATCI K CCbIJIOYHOMY
THUITY. Bennuuna d paBHa BCIIMYHMHE €, ITIOCKOJbKY OHM CCBbUIAIOTCA Ha OOAHU U TC
KC JaHHBIC. A BOT BEIMUMHBI C U € HE PaBHBI, TAK KaK CChUIAIOTCA Ha Pa3HBIC
JaHHBIC, JaKC HCCMOTPA HA TO, YTO COACPKHUMOC 3TUX NAHHBIX OJWMHAKOBO.

CTIK XU
a: 3HAUYEHUE 1
b: 3HAYEHUE 1
c » 3HAUEHUE 1

d:\

.
A

3HAUEHUE 1

PI/ICYHOK 1. 3HaYuMBIE U CCHUIOYHBIC THUIILI.

IlepemeHHEIE.
[lepemenHast — 310 00JIacTh MaMSTH, UMEIOIIAsT UMS, TIPEHA3HAYCHHAS IS
XpaHEHUsl JaHHBIX OMPENEICHHOr0 THUIAa. XpaHUMbIe B ATOH 00JacTH MaMsITH
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JAHHBIC JOCTYIIHBI JIJIi YTCHUS W W3MEHEHHS 10 WMEHU TepeMeHHOW. Bce
NIEPEeMEHHbIC B TIpOrpaMMe JOJDKHBI OBITh OMHCAHBI, MPH OMHMCAHUH YKa3bIBACTCS
TUN TIEPEMEHHOH, €€ WMsI M, MpU HEOoOXOTUMOCTH, €€ HavyalbHOEC 3HAYCHHE
(vaunManu3anus). Hanpumep:

double a; //o6baBjieHue IEePEeMEHHOM BEUECTBEHHOT'O THIla

int a = 2;//00BABJeHVE ¥ UHMUMAIUBAUMS [IE€PEMEHHONM LEeJIOTO Tula

WM 115 nepeMeHHoM 3aaaeTcs pa3paboTYMKOM U JOJHKHO COOTBETCTBOBATh
BCEM IIpaBHJIaM COCTaBICHHUS HJIEHTU(PUKATOPOB, OINUCAHHBIM BbIme. Jlis
VHUALMAIU3AUY [IEPEMEHHONM MOYKHO HCIIOJIB30BaTh HE TOJIBKO JMUTEpal, HO U
BbIpakeHHE. TONBKO ONEpaH/Ibl B BBIPAXKEHUH JOJKHBI OBITh BBIYMCIUMBI K 3TOMY
MOMEHTY, YTOOBI U CAMO BbIPaXKEHHE ObLIO BEIYUCIUMBIM.

[lepemMeHHBIE MOKHO ONKCBHIBATH B TOM MECTE IPOrPaMMBI, I/I€ TOSIBUIACH
HEOOXOJUMOCTh B OO0BsIBICHUU mepeMeHHoW. OOnacTh AeicTBUS (BUIMMOCTH,
CYLIECTBOBAHMS) IEPEMEHHONM HAUYMHAETCS C MOMEHTa €€ OOBSABICHUS W
3aKaHYMBAETCS C OKOHYaHMEM COOTBETCTBYIOLIEro Ojoka koaa. biok kona
IpEJICTaBISIET COOOH TPyIy omneparopoB, oopamiieHHbIX «{» U «}». biok xoma
UHTEPIIPETUPYETCA KaK OJHUH OIIEpaTop, U IIEpEMEHHas NEHUCTBYET BHYTPU TOTO
O0ka, B KOTOpPOM OOBsiBICHA. biOKM MOryT OBITh BIIOKEHHBIMH. Mwms
MEPEMEHHOM JOJDKHO OBITh YHUKAJIBHBIM BO BCeM oOJlacTu ee JeHUCTBUSL.
[TpuBenem npumep, WILTIOCTPUPYIOLINI 001aCTH 1€UCTBHS IEPEMEHHBIX.

{ //Hauajsyio Byioka 1
int a; //oDBbaBJIeHUE T[IepeMeHHOMV a
int b; //oDBbaBJIeHUE T[IepeMeHHOM b
{ //Hadajyio BJIOXEHHOTO OJokKa 2
int ¢ //0BBaABJIEHVE [IE€PEeMEeHHOM C
int a; //obbaBiieHue nepeMeHHo a HEIOIIYCTUMO
} //KOHEeL BJIOXEeHHOTO OJioka 2
{ //Hauajio BJIOXeHHOTO O6Joka 3
int c; //0BBABJIEHVE I[IE€PEeMEeHHOM C
} //xKoHeL BJIOXeHHOTO OJioka 3
} //xoHel OJjoka 1

B Onoke 1 oObsIBIEHBI ABE NMEPEMEHHBIX LEJIoro Tumna — a u b. biook 2
SIBJISIETCS BIIO)KEHHBIM B OJIOK 1, O3TOMY OOBSIBICHHE EPEMEHHON C KOPPEKTHO,
HO OOBSBIIEHUE HOBOI MepeMEHHOW a BHYTpH OJiOKa 2 HEIOMYCTUMO, B HEM YKe
eCcTh MepeMeHHas a, 00bsABIIEHHas B OJ0Ke | M AeicTByIOLas 10 €r0 OKOHYAHUSI.
biiok 3 Taxke sSBISIETCS BIOKEHHBIM B 0J10K 1, HO HE 3aBUCHUT OT OJI0OKa 2, TO3TOMY
nepeMeHHass c, oObsiBIeHHass B Oloke 3, HE MMEET HHUKAKOrO OTHOILIEHHUS K
NEPEeMEHHOI C, 00bsBIeHHON B Onoke 2. KoHdunukTa MMEH B 3TOM ciyyae He
BO3HHKAET, M 00€ TIEPEMEHHBIC C OOBSBICHBI KOPPEKTHO.
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MMeHOBaHHBIE KOHCTAHTEI.

B HCKOTOPBIX ClIydadX B IIpOrpaMmce H€O6XOI[I/IMO 3alIPpCTUTh U3MCHCHHC
3HAYEHUH KaKoH-Tn0o HCpCMCHHOﬁ. J_—[J'I}I 9TOI'0 HCIIOJIB3YCTCA KIHOYCBOC CJIOBO
const.

const int a = 10;
const float b = 22.5, ¢ = 3.6;

Bo BTopon ctpoke koxa tun f£loat u KIHOYEBOE CIOBO Const OTHOCUTCA U K
IIEPEMEHHON D M K IEPEMEHHOU C.

Takne  HEU3MEHseMble IIEPEMEHHBIE  HA3bIBAIOTCSI  MMEHOBAaHHBIMU
KOHCTaHTaMU. OHM JOJDKHBI MHULMAIA3UPOBATHCS Cpa3y Ke IMPU OnucaHuu. s
VHALMAIN3AaU  MOKHO MCIOJIB30BAaTh KakK JMUTEPA], TAaK W BBIYUACINMOE
BBIPAKEHHUE.

Onepaiuu.
Onepanuu  4aimie BCEro SBISIIOTCA COCTABHOM YacCThKO  BBIPAKEHHI.

BrIpakeHune — 3TO NpaBHIIO, OCIIE BBIMOIHEHUSI KOTOPOrO MOJMYy4YaeTcs pe3yJsbTarT,
MPUHAJICKAIINN ONPECIICHHOMY TUITY. Y4YacTBYIOIIHUE B BBIPAKEHUU OIEPaH]IbI
CBSI3BIBAIOTCS OIEpAIMIMU, B BBIPAXKEHUU MOTYT TAKXK€ Y4YaCTBOBATb BBI3OBBI
GyHKUUN U JPyTUe BIPAKEHUS.

Omneparuu AensTcss Ha yHapHbIE (HAJ OJHUM OMEpaHoM), OMHApHBIE (Hax
JByMsI OTIEpaH/IaMH) U TE€pHaApHbIE (HAJ HECKOJBKMMHU omepanmamu). Ornepanuu
3aMKUCHIBAIOTCS KaK C TOMOIIBIO CIENUATBHBIX CHMBOJIOB, TaK U B OYKBEHHOM
npeacTaBieHn (0003HAUYEHUE TAKOW OMepaluu SIBISETCS KIIOUEBBIM CJIIOBOM).
3HaK onepaiy MOXKET COCTOSITh U3 OJHOTO WJIM HECKOJIBKUX CUMBOJIOB. BHyTpH
3HaKa oOmepalud MpoOesbl HE JOMYCKAITCS, 3TO MPaBUIO KacaeTcsi BCEX
omepanuii, kpome ( ), [ ] u ? : . Kaxnas oneparusi UMeeT CBOH NPUOPHUTET
BBHITIOJTHCHHS, KaK B MaTeMaTuke. [1opsmoK BBITIOJHEHUS ONEpariii B BRIPKESHUN
3aBUCUT OT UX Ipuopureta. Onepanuu OJUHAKOBOTO MPUOPUTETA BBITOTHSIIOTCS
clieBa HANpaBo, KPOME YCIOBHOM OIepalyy U ONepaluu NprucBanuBaHus, KOTOPbIE
BBITIOJIHAIOTCSL clpaBa HaieBo. [lopsSaKOM BBITIOJHEHUS OMEpavii  MOXKHO
YOPABJISATH C TOMOIIBI0 CKOOOK «(», «)». OmepaHmbl B omneparuu Bceraa
BBIYHCIITIOTCS ciieBa HampaBo. Oneparuu si3bika C# mepeuncieHsl B Tabuie 2.

Ta6numa 2. Oneparun s3pika C#,

Kareropus 3HaK Onucanue [Tpumep
[TepBuuHbIC : JlocTym K 3JIEMEHTY myObj.Member
orepaIuu this.Count

[] WupiekcupoBanue s[i]

() Br130B MeTon1a this(a,b)

a++, a-- WNukpemeHT/nexpeMeHT
nocTGukcHasi popma

++a, --a WNukpemeHT/nexpeMeHT
npeduxcHas popma

new Brigenenue onepa-
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TUBHOU MaMATH

typeof Omnpenenenue Tuna
checked IIpoBepsiembrii/
(unchecked) HEIPOBEPSIMBIN KOJI
VYHapHbie + YHapHbIii I1I0C +2
oreparu - Apudmernueckoe -3
OTpUIIAHUE
! Jlornyeckoe la
OTpHUIIAaHUE
~ [TobuToBOE OTpHUIIaHKE
(type)a [TpuBenenne Thmna
bunapHble onepannuu
MynbTUIIMKaTUB- | * YMHOKEHHE
HBIE Omepalu / JHenenue
% JleneHue mo MoyIto
AN UTHUBHBIE + CrnoxxeHue
orepanuu - Brruntanue
Onepanuu cipura | >> [ToOuTOBEIN cABUT
BIIPABO
<< I[ToOUTOBEIN CABUT
BJICBO
>>> Apubmernueckuii
CIBUT BIPABO
Oneparuu < Menbiie
CpaBHEHUA > bosbiie
<= MeHblI11€ WM paBHO
>= boupire nnm paBHoO
Onepanuu IS [TpuHaIEKHOCTH
MIPOBEPKH THIA TUITY
as [IpuBenenue tnuna
CpaBHeHME Ha == PaBHO
PaBEHCTBO I= He paBno
[Topaspsinbie & ITo6uToBoe U
JIOTUYECKHUE A [To6uToBOE
orepanuu nckiarouaromee MJIN
| ITo6urosoe NJIN
YcnoBHbIE && Jlornyeckoe 1
JIOTUYECKHE I Jlornueckoe NJIN
onepaiuu
YcnoBHas ?: [IpoBepka ycioBust
ornepanus
(TepHapHas
oreparus)
[IpucBanBanus = a=2;
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*=, = s [IpucBanBanue ¢ a*=2 < a=a*2
JIEICTBUEM

B Ttabnuiie 2 omepanuu CrpynmupoBaHbl MO TpuopuTeTaM. TOJIBKO B
YCIOBHBIX TOPAa3pSAJHBIX M YCIOBHBIX JIOTMYECKUX OIEpALUAX MHPUOPUTET
yMeHbIaercs B caenyromem nopsaake — M, NN ¢ uckmtouenunem, NJIN.

[IpuBeECHNE TUTIOB

B onHOM BBIpaXX€HHH MAOJDKHBI YYacTBOBATh OIEpPaHAbl OJHOTO THIIA.
HIMeHHO K 3TOMY THUITy ¥ OTHOCHUTCS pe3yibTaT BeIpaskeHuss. OHAKO Yalle BCero B
OJTHOM BBIPQKEHHH COCEJCTBYIOT OINEpaHAbl pa3iuyHbIX TUMOB. [Ipu 3TOM m1s
HEKOTOPBIX M3 HHUX ONEpalus MOXKET ObITh BOOOIEe HE ompexaeieHa. To ecTh
BO3HMKAET  HEOOXOIMMOCTb B  TaK  Ha3blBa€MOM  INPUBEICHUH (WU
npeoOpazoBanun) Tuna. CyniecTByeT JBa TUIA NpeoOpa30BaHUIl THIA — SIBHOE U
HesiBHOe. HesiBHOe mpeoOpa3oBaHME BBINOJIHSAETCS aBTOMAaTHUYECKU, 0€3 ydacTHus
pa3zpaboTurMKa, KOHEYHO, €CiIM 3TO BO3MOXHO. Kak mpaBuio, HeSIBHO
npeoOpasyercsi Oojiee KOPOTKMM TN K OoJjiee JIMHHOMY, IOCKOJBKY 3TO HeE
OPUBOJUT K TMOTEpe JaHHBIX M TOYHOCTU. (CXeMa JONMyCTHMBIX HESIBHBIX
npeoOpazoBaHuil s apu(METUUECKUX 3HAYallluX TUIIOB JIAHHBIX INpEACTaBIICHA
Ha PUCYHKE 2.

Korna B BepaX€HUH BCTPEYAIOTCS OMEPaH/Ibl PA3HBIX THUIIOB, TO OHU HESIBHO
OPUBOJATCS K CaMOMy JUIMHHOMY THIy, BCTPEUAIONMIEMYyCsl B BBIPAKCHHU.
KoneuHno, eciu Takoe npeoOpa3oBaHue BO3MOXHO. Ecnu myTu mpeoOpa3zoBaHus
HET (CM. PUCYHOK 2), TO BOBHHKAET OIINOKAa KOMITMIIALIMH.

Cnengyer 0co00 OTMETUTH, YTO JJIs TUIOB, KOpodye int apudmerndeckue
ornepauuy He omnpeaeneHbl. Ecin B apu@mMeTHueckoM BBIPAKEHUU BCTPEUYAIOTCS
OTiepaH/Ibl TAKMX TUTIOB, TO OHU HESIBHO MTPEe0Opa3yroTes K int.

Ecnu HesiBHOE mnpeoOpa3oBaHUE HEBO3MOXKHO, TO MOYKHO NPUMEHUTh
OTIepaIIHIO SIBHOTO MPEe0Opa3oBaHusl, YIIOMIHYTYIO B Tabiuiie 2.

double b = 5.2;

int a = (int)b; //HegaBHoe npeobpas30oBaHMe

//n3 double B int HEBO3MOXHO,
//TIPUMEHUM SBHOE

[Ipy mpuMeHEeHUU SBHOTO TPEOOpa3OBaHUS MOXKET BO3HUKHYTH IOTEPS
JTAHHBIX, TOCKOJIbKY IpeoOpa3yeTcsi 0ojee NIUHHBIMN TUI K 0oJiee KOPOTKOMY.
OTBETCTBEHHOCTh 32 OTO HECET pa3pabOT4MK, MPUMEHSIONIMN  SIBHOE
npeoOpa3zoBaHue Ha CBOM cTpax M puck. OCOOEHHO YacTO HESBHBIC U SIBHBIC
npeoOpa3oBaHUsI UCIOJIB3YIOTCS IPU pabOTE CO CCHUIOYHBIMU TUTIAMU JTAHHBIX.
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PI/ICYHOK 2. Cxema HESIBHBIX Hp€06pa30BaHHﬁ BCTPOCHHBIX THUIIOB JAHHBIX

IIpocTelimii BBOJI/BBIBOJ

K mpocreiiniemy BBOIY/BBIBOY OTHECEM B3aMMOCHCTBHE IIOJIH30BATEIIS BO
BpeMsi pabOThl IPOrpaMMbI C YCTPOWCTBaMU BBOAA/BBIBOJA, KOTOpPbHIE B
COBOKYITHOCTH HAa3bIBAIOTCS KOHCOJBIO (KJIaBHATypa W 2KpaH). B s3bike HeT
ONEepaTopoB BBOJA WM BbIBOJA. JlJII 3TOro WMCMHOJB3yeTCsl CTaHAAPTHBIN
CHCTEMHBIN 00BEKT, ONUCaHHKIN Kitaccom Console, Haxoasimuiicst B IpOCTpaHCTBE
umen System. B kimacce Console ommcansl MeToApl Uil BBOAAa M BBIBOJA
uHopmaruu. Paccmorpum npumep:

class Program
{
static void Main ()
{
int a = 10;
float x = 3.14, y = 6.28;

string s = ”“Mama MweJIa pamy”’;

Console.WritelLine(s); // BumBom 1

Console.WriteLine(Ya = “ + a); // BuBOH 2
Console.WriteLine(™x = “ + x + “; y = ”+ vy); // BeBOO 3

Pe3ynbraTomM paOOThl TaHHOW MPOTrpaMMBbI SBIISETCS CJICAYIOIIMI BBIBO HA
DKpaH:

Mama MbBITIA pPaMy
a =10
x = 3.14; y = 6.28

Meron WriteLine BBIBOOZUT CTPOKOBOE 3HA4YC€HUE, IEPEJAHHOE B
CKOOKax, Ha 2KpaH M MEPEeBOJUT Kypcop Ha CIEAYIOIlyk cTpoky (BeiBox 1). B
npumepe (BbIBOJ 2) HA SKpaH BBIBOJUTCS CTPOKA, COCTABIEHHAs U3 KOHKaTeHAI[UU
CTpOKM “a = “ U CTPOKOBOIO MPEACTABICHUS 3HAYEHHUS MEpPEeMEHHOW a. s
BCEX BCTPOCHHBIX THUIIOB JaHHBIX OMNpEIEICHO MpeoOpa3oBaHUE 3HAUEHUS B
CTPOKOBO€ TMPEACTAaBIEHUE — CTPOKY. OTO MpeoOpa3oBaHHE BBI3BIBACTCS
aBTOMAaTUYECKH, KOTJa HEOOXOAMMO (IpU KOHKAaTeHAllUW C APYrod CTPOKOii,
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Hampumep). Takoe mpeoOpa3zoBaHWe MOXKET OBITh HWHUIIMHPOBAHO U SIBHBIM
obpazom:

string s = a.ToString();

OpHako A BCTPOEHHBIX THUIIOB JAHHBIX B 3TOM HET HEOOXOAMMOCTH.
Omneparop, NOMEUEHHBbIE KOMMEHTapueM (BbIBOJ 3) BBIBOAUT Ha JKpaH CTPOKY,
SIBJIAIOIYIOCST PE3YJIbTaTOM CKICUBAHUS YETBIPEX CTPOK — CTPOKH “x =
CTPOKOBOTO IPEJCTABIICHHUS] 3HAYECHHMS NEPEMEHHOUW X, CTPOKH “; vy = " m
CTPOKOBOTO IMPEJACTABIICHUS 3HAYCHUS IEPEMEHHOM .

B knacce Console ommcaHo HECKOJIBKO METOIOB ¢ MMEHEM Writeline,
IIpEHA3HAYCHHBIX JUIA BBIBOJA IIApaMETPOB pPa3JIMUHBIX TUIIOB. Takasg rpymnna
METOAOB C OJMHAKOBBIMM HMMEHAMHM M pPa3IN4YHBIMU I1apaMeTpaMH Ha3bIBAETCS
HEPETPYKEHHBIM METOIOM.

OpHOI 13 neperpy3oK SIBISETCS TaK Ha3bIBa€Mblii JOPMATHBIN BBIBO/I:

int x = 2, y = 4;
Console.WriteLine (“x = {0}; yv = {1}V, x,Vv)’

HaGop napameTpoB B CKOOKax JEIUTCS HA JIBE 4acCTU — CTpoka opmara u
CIIMCOK BBIBOAA (HAOOp AJIEMEHTOB, pa3lielieHHbIX «,»). CTpoka ¢gopmara Kpome
OOBIYHBIX CHMBOJIOB COJICEPXKUT TMapaMmeTpbl (opMara B (PUIYPHBIX CKOOKaXx.
[Tapamerpsl dopmara wymepytorcs ¢ 0. Homepa wMoryr crnemoBaTh B
Mpou3BOJIbHOM Tmopsinke. [lpu BbIBojge B CTpoky (Qopmarta MOACTaBISETCS
CTPOKOBOE MPEACTABICHHE COOTBETCTBYIOIIETO MO HOMEPY JJIEMEHTa U3 CIIHMCKA
BbIBOAA. Pe3ynpTaT paboThl MPUBENEHHOTO mpumepa OyAeT BBHITIANETH
CJICAYIOIIUM 00pa3oMm:

X =2; vy =4

Ecnu B cnmcke BbIBOAA MEPEUUCIICHO OOJIbLIE 3JEMEHTOB, YEM YKa3aHO B
napaMmerpax (opmara, TO HEMCIOIb3yEMbIE JIEMEHTBI IIPOCTO HE BKIKOYAIOTCS B
CTpOKy (hopmara. A BOT €ClM B CTpOKE (popmara B KauyecTBE IapaMeTpa yKa3aH
HOMEp 3JIeMEHTa M3 CIHUCKAa BbIBOAA, KOTOPOTO B 3TOM CIMCKE BBIBOAA HET —
BO3HHMKHET OIIMOKA KOMIMJISILIVH.

s mapameTpoB gopmata B (PUTYpPHBIX CKOOKAaX MOXHO 3aJaTh HIUPUHY
noJs v (hopMaT BbIBOJIA ([T YHCen):

{HOMED PrIeMeHTa U3 CIHCKa BBIBOJIA,ITMPUHA TOJIs:popMaT BBIBOIA }

{0,5:0.#4#0}

Ecnu 3nauenuto Tpedyercst O0bIIe MO3UIUN, YEM YKa3aHO B IIUPUHE MO,
TO 9TOT mapameTp urHopupyertcs. [locie 3amaHusi MUPUHBI TIOJIST MOXKHO 33]1aTh
dbopmar BeiBosa. Ero 3amanue He sSBIsSETCS 0053aTENbHBIM U UMEET CMBICI TOJIBKO
JUISL  YUCIOBBIX naHHbIX. Ha wmectre mmdper 0 Bcerma oroOpaxkaercs
COOTBETCTBYIOMIAs IM(ppa dncia, Ha MECTe CUMBOJIA # O0TOOpakaroTCs Bce UG PHI
yucina, kpome 0.
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Meton Write Takxke mpeAaHa3HAuY€H AJi BbIBOJA CTPOKOBOM MH(popmanuu
Ha 3Kkpad. OH aHanoruyeH Merony WritelLine W OoTaM4aeTcs JUUIb TEM, YTO HE
NEPEBOJUT KYpPCOp Ha CIEAYIOLIYIO CTPOKY.

B ximacce Console HeT MeTOIOB, CUNTHIBAIOIINX HETOCPEICTBEHHO YUCIO C
KJIaBUATYphl, a TOJBKO CTPOKY WJIM CcUMBOJ. [loaTOMy BBOJA 3Ha4eHHs JPYroro
THUIIAa JAHHBIX BBINOJHAETCA METOAOM Readline U COCTOUT U3 JIBYX 3TAIOB:

— CHMBOJIBI C KJIABUATYPbI CUUTBHIBAIOTCS B CTPOKOBYIO IIEPEMEHHYIO;

— IIOJIy4€HHAss CTpPOKOBas NE€pPEeMEHHas IpeolOpa3yercs K 3HAuYEHUIO

MCKOMOT'O THIIA.

[IpeoOpa3oBanne CTPOKHM B JAPYroil TUMN JAHHBIX MOXHO BBIOJIHUTD
METOJJaMU CTaHAApTHOro Kjacca Convert U3 MNPOCTPAHCTBA HMMEH System.
Bropoii cmoco6 — wucnoiab3oBaTh METOA Parse, ONHMCAHHBIM B KaXXIOM
CTaHJAPTHOM KJIACCE MPOCTHIX BCTPOCHHBIX TUIOB JIaHHBIX.

PaccmoTpum npumep:

class Program

{

static void Main ()

{

string s = null;

Console.WritelLine (“BBeguTte CcTpPOKy”);

s = Console.ReadLine();
Console.Writeline (“Bel BBeJM CTpPOKy: ” + s);
Console.Write (“Bremure uejoe umcjyo ”);

s = Console.ReadLine();

int a = Int32.Parse(s);
Console.WriteLine (“Bu BBeJM umcjo: ” + a);
Console.Write (“BBemmuTe BelmecTBeHHOe umcio ”);
s = Console.ReadLine();

double x = Convert.ToDouble (s);
Console.Writeline (“Bul BBeJM umcjo: " + X);

Meton ReadLine CUMTHIBAE€T BCE CHUMBOJBI M3 Oydepa KIaBHATYPHI 10
CUMBOJIa Enter B CTPOKOBYIO iepeMeHHYI0. [Ipu 3ToM cMMBOJ miepeBoa CTPOKH
ynamsiercs u3  Oydepa, a cam Oydep KimaBuaTypbl ouumiaerca. Eciu
npeoOpa3oBaHUe CYUTAHHBIX CHMBOJIOB K HY’)KHOMY THITY BO3MOYKHO, TO OHO OyJIeT
BEITIOJIHEHO. Eciam  mpeoOpa3oBaHMe HEBO3MOXKHO, TO BO3HHUKHET —OIITHMOKa
WCITOJTHCHHSI TIPOTPAMMBEI.

Meton Read mpenHasHadeH JJIsi CYMTHIBAHHUS OJHOTO CHMBOJIAa U3 Oydepa
KJIABHATYPHI. Pe3ybTat BHIMOSHEHUS METO/Ia UMEET TUI int (METOJ BO3BpalIaeT
3HaueHue -1, ecau cuMBOJIOB B Oydepe HET), MOITOMY TpeOyeTrcss SBHOE
npeobpazoBanue k tunmy char. K Ttomy ke, Mmeton Read He oummaer Oydep
KJIaBUATYphl. A BBOJ JJaHHBIX C KJIIABHATYPHI B Oy(dep Mpou3BOIUTCS 1O HAKATHIO
KJIaBHUIIIA Enter BMecCTe ¢ ee KoJoM. To eCTh mociie BBIMOTHEHUST MeTos1a Oydep
MOXET OCTaThCS HE IMYCThIM, W CIEAYIOIINN MeTo/l Read CUMTAET CISHYIONMUN
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cuMBOJI U3 Oydepa, He oxkuas ero BBoja. s NpuHyIUTEeNbHON OuuCTKH Oydepa
KJIAaBUATYPhl MOKHO IPUMEHUTh METOJl ReadLine u HE COXpaHATh pe3ybTaT ero
BBINOJIHEHUS. PaccMOTpUM WILTIOCTPUPYIOIINI TpUMeEp.

class Program
{
static void Main ()
{
char ¢ = null;
Console.WritelLine (“Bregure cuMmBOJ”) ;

c = (char)Console.Read(); //cuumTEHBaHME OOHOTO CHUMBOJIA
Console.ReadLine(); //oumcTka OGybepa KijaBMaTypEl
Console.WritelLine (“Bel BBeJIM CUMMBOJI: 7 + C);

Krnacc marematuueckux dynkumii Math

MaremaTtrueckue (GYHKIHMH OINMCaHbl B CHeNUalbHOM Kiacce Math wus
mpocTpaHcTBa MMeH System. B sTom kjacce onucaHsl:

— Tpuronomerpuueckue ¢pynkuuu: Sin, Cos, Tan;

— oOpatubie Tpuronomerpuueckue pynknun: ASin, ACos, ATan, ATan2;

— runepoonudeckue pynkuuu: Tanh, Sinh, Cosh;

— 9KcrnoHeHTa u Jorapudpmuueckue ¢pynkiuu: Exp, Log, LoglO;

— MoAayJib (abcotoTHAsI BeIMYMHA), KBaJApaTHBIM KOpeHb, 3HaK: Abs, Sqrt,

Sign;

— okpyraenue: Ceiling, Floor, Round;

— MHHHUMYM, MakcuMyMm: Min, Max;

— crenens, ocratok: Pow, IEEEReminder;

— TOJHOE MPOU3BE/ICHNE ABYX LENbIX BennunH: BigMul;

— JICJICHHE M OCTaTOK OT jesienus: Div Rem.

— KOHCTAHTHI € U T.

[Tpumep BBIYUCIICHUS KOPHS KBaJIPaTHOTO:

double a = 4.5;
double b = Math.Sqgrt(a);

OnepaTopsl A3bIKa

Kaxx1p1il orepaTop s3bIKa 3aKaHYUBAETCS CUMBOJIOM «;». OnepaTtop MOXKET
ObITh TycThIM. TO €CTh HE BBIMIOJHATH HUKAKUX JIeHCTBUN. OnepaTtop MOXKeET ObITh
COCTaBHBIM, B 3TOM CJIy4ae OH Ha3biBaeTcsa 0sokoM. O HEM IIa peyb B pas3zese o
NEpPEeMEHHBIX. BJIOK MOXKeT TakKe ObITh ITyCTHIM.

PaccmoTpum  omepaTopbl  si3bIka  (KOHCTPYKLIMM — NPOrPaMMHUPOBAHUsA),
KOTOPBIE YIPABISIOT XOJI0M BBIIOJIHEHUS TPOTPAMMBI.

Vcnosnouii onepamop if

24



Onepatop if mpeaHa3HayeH JUIsl Pa3BETBICHHUS] XOJA BBINOJTHEHUS
MpOTrpaMMbl HA JIBE BETBU B 3aBUCUMOCTHU OT BBITIOJIHEHUS YCIOBUSI.
CuHTakcuc orneparopa:

if (<ycrnoBme>) <omnepatropl>;
else <omepaTopZl>;

CHauana mpoBepseTcs YCJIOBHE.

YcinoBue ONUCHIBACTCSA JIOTUYECKUM

BbIpaX€HUEM. ECIIM OHO HMCTHMHHO, TO BBINOJHSETCS omnepaTtopl, eciau JIOKHO —
BBIIIOJIHAETCS ornepaTop2. BeTBb e1lse MOXKET OTCYTCTBOBATh, 3TO 3HAYMUT, YTO B
cJlydae JOKHOCTH YCJIOBHSI HE HAJIO BBINIOJIHATH HUKaKuX AercTBuid. Oneparopl u
orepaTop2 MOTYT OBITh COCTaBHBIMU, TO €CTh Oyiokamu. Ilocie BbIOTHEHHS
KaKOM-TM00 U3 BETBEW OyJIET BBINIOJIHATHCS ONEPaTOp, CIECAYIOUIUI 32 YCIOBHBIM.
[Tpumep: IlocunTaTh KOMMYECTBO OUYKOB MPHU MONAJAHUU B MULIEHb.
F

0 oykoB

1 opkO

ﬂ;'—lHE

Console

Write (”"BremguTe koOpAOMHATY X BEICTpPEeJa:

N

4

double x = Convert.ToDouble (Console.ReadLine())

Console

Write (”BBemuTe KoOpIMHATY Y BHICTpPEJA:

”

double y = Convert.ToDouble (Console.ReadLine())

int num
if (x *
else if
Console

x + vy * vy <1) num = 2;
(x * x +y * vy < 4) num = 1;

.WriteLine (”Bu nonyumim {0} oukor”, num)

Onepamop svibopa switch

Oneparop switch (mepexitouarenb) MpeaHAa3HAYEH [JI1 BETBJICHUS
QITOpPUTMAa Ha HECKOJILKO HaITpaBJICHUH.
CuHTakcHc oneparopa:

switch

{

(<BBHIPAXEHME>)

case <KOHCTaHTal>: <omnepaTopwrll>; break;
case <KOHCTaHTaZl>: <omnepaToprlZ2>; break;
case <KOHCTaHTa3>: <omnepaTopwel3>; break;

default : <onepatoper>; break;
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CHavana BBIUMCISAETCS BbIpAXKEHHE. Pe3ynbrar BbIpaXeHUs JOJDKEH
MPUHAAJIEKATh OJJHOMY U3 MEPEUYHUCIMMBIX TUIOB (II€JIbIH, CTPOKOBHIM). 3aTeM B
CIUCKE Case HIIETCS TO 3HAYEHHE KOHCTAHTHI, KOTOPOE COBMAJIO C PE3yIbTaTOM
BBIPDAKEHMS, M BBINOJHSIIOTCS OINEpaTOpbl COOTBETCTBYIOWIEH BeTBU. Ecnu
COBIAJCHHUI B CIUCKE Case HE HaWJEHO, TO BBIIOJHSIIOTCSA ONEpPaTOpbl BETBU
default. BerBp default He sBisieTcs 00si3aTenbHOM. B ToM ciydae, korja
COBIIQJICHHN B CIMCKE Case HE HaWlIeHO, U BeTBb default OTCYTCTBYET,
ornepatop HU4YEro He BbloNHsAET. llocime BhIMOMHEHUS omeparopa switch
BBIIIOJIHAETCS CIAEAYIOIINA 3a HUM omepartop. Bce KOHCTAHTBI B CHHCKE case
JIOJKHBI OBITH HESIBHO MTPUBOJIMMBI K TUITY pe3yJibTata BeipaxeHus. Kaxas BeTBb
B CIIMCKE case U BeTBb default JOKHBI 3aKaHYMBATHCS ONIEPATOPOM IEepeaadn
yrpasiieHus (epexona) — break, goto wim return (B IPUBEACHHOM IPUMEPE
UCTIONB3yeTCst onepaTop break). O HUX pedb MOUIET YyTh MO3IHEE.

[Tpumep: BeiBecTH Ha 3KpaH OCTAaTOK OT JIEJICHUS BBEICHHOIO YKMCIIA Ha 5.

Console.WritelLine (”"BremuTe lejioe umcio”) ;
int num = Int32.Parse (Console.ReadLine());
switch (num % 5)

{

case 1: Console.WritelLine (”OcTaTok = 1”); break;
case 2: Console.WritelLine (”OcTaTok = 2”); break;
case 3: Console.WritelLine (”OcTaTok = 3”); break;
case 4: Console.WritelLine (”OcTaTok = 4”); break;
default :Console.WritelLine (”OcTaTok = 0”); break;

}

Omneparop switch mo3BonsieT pa3BETBUTH aJTOPUTM HA HECKOJIBKO BETBEH,
HO YCJIOBHE Pa3BETBJICHUS HE JIOJDKHO OBITh BEIIECTBEHHBIM.

Huxnwv

[{uknnyeckre onepaTopbl MUCHOJBb3YIOTCS JJIsi MHOTOKPATHOTO MOBTOPEHUS
Habopa orepaTopoB. DTOT HAOOP OMEpaTOpPOB HA3BIBACTCSA TEJIOM IMHKJA. Termo
IIUKJIAa JTIOJDKHO COCTOSITh M3 OJHOTO OIepaTopa, HO ATOT OMEepPaTop MOXKET OBbITh
COCTaBHBIM, TO €CTh OJ0oKOM. OIHO BBINOJHCHHE TeJIa LHMKIA Ha3bIBACTCS
utepanueit. [lapameTpoM IMUKIa Ha3bIBACTCS CUETUMK IMKJIA WA TEPEeMEHHas,
BIIMSIONIAS Ha YCJIOBUE TPOJOKEHUS BBINMOIHEHUs HuKia. [IpoBepka ycnoBus
MPOJIOJIKEHHUS BBIMOJHEHUSI IIUKJIA TPOBOAUTCS Ha KaXXIOW UTepanuu nukia. Jis
MPUHYAUTEILHOTO BBIXOJA M3 LHKJIA CIYXKAaT YyKE€ YIOMSHYTBIE OIEepaTopbl
nepeayu yrnpaBieHUsI.

Luxn ¢ npeoycnosuem while
CuHTakcuc oneparopa:

while (<jormuyeckoe BHPAaXeHUue>)

{

<TeJyiIoO UUKJIa>;
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}

Teno mukaa OyaeT BBIIOIHATHCS IO TEX MOp, MOKa JJOTHYECKOE BBIPAKECHUE
UCTUHHO. Ecin Jorndyeckoe BRIpaKEHHUE cpasy JIOKHO, TO UK HE BBITOJTHUTCS HU
pa3y. Ilocie BBIXO/1a M3 IUKIIA BBITTOJHICTCS CIICTYIOIINI 3a ITUKIIOM OIIepaTop.

JInst  KOPpEeKTHOM pabOThl IUKIMYECKOH KOHCTPYKIIMH HEO0OXO0IUMO
IIPOBEPHUTH CIICAYIOIIECE:

— OOBSABICHUE W MHUIHAIM3AIMS MTapaMeTPOB ITUKJA (JI0 ONMHMCAHMS Tela

IIUKJIA);

— KOPPEKTHOCTH yCIIOBHUS MPOIOKCHHSI BBITOTHEHUS ITUKJIA;

— MoaudUKaIUS TapaMeTPOB IIHUKIIA ITPU BHIMOJHESHUH TEJIa IHUKIIA.

[Tpumep: Opranuzaiys Mojb30BaTeIbCKOT0 MEHIO.

class Program

{

static void Main ()

{

Console.WriteLine (”1 - Bapmauva 1, 2 - sBagpauva 2, 0 — Bmxon”);
string buf = Console.ReadLine () ;//vHuumanusauus napamMerpa LUKIIA
while (buf != 70")

{
switch (buf)
{
case ”1”: <PemeHue 3Bamaum 1>; break;
case ”2”: <PemeHme 3zamaum 2>; break;
case "0”: ;
default: Console.Writeline (”“HeBepHEl NOYyHKT MeHK”); break;
}
Console.WriteLine(”1 - =Bamava 1, 2 - =3apmava 2, 0 -
BeIXOn”) ;

buf = Console. ReadLine(); //u3MeHeHMre napamMeTpa LUKJIA

BHeceM KOppEKTHBBI B MPEICTABIEHHBIN PUMED, UCTIOIb3YEM MJIS BBIXOA
13 [IUKJIa OIIEpPaTop Mepexoaa.

class Program
{
static void Main ()
{
string buf = null;//o6vaBienHne m MHMUMAIMZAUMSA NapaMeTpa LMUKJa
while (true)
{
Console.WritelLine (”1 - sBamauva 1, 2 - Bapjauva 2, 0 - Bmxon”);

buf = Console.ReadLine () ;//Momuduxkaluua napaMeTpa LUMKJA
switch (buf)

{

case ”1”: <Pemenme 3Bamaum 1>; break;
case ”2": <PemeHue sBajaum 2>; break;
case ”0”: return; //BEIXOH U3 NPOTPAMMEL
default: Console.WritelLine (”"HeBepHHlM NOYHKT MeHK”); break;

27



Kak BuayuM, BO BTOPOM HpUMEpE MapameTp LUHUKIA HE BIUSIET HA YCIOBHUE
MPOJOJKEHUS BBIITOIHECHUS LUKJIA. [[JI1 NpUHYAUTEIBHOrO BBIXOJA W3 LMKJIA, a
TaKXKe U JJISI IPUHYIUTEIBHOTO 3aBEPIICHUS IIPOrPaMMBI HCIOJIBE3YETCS OIIEPATOP
return.

Luxn ¢ nocmycnosuem do/while
CuHTakcuc oneparopa:

do
{
<TeJIo UMKJIa>;

}

while (<jormMueckoe BHPaxXeHMe>) ;

[Mukn 3aBepmaercs, Koraa JIOTUYECKOE BBIPAXKEHUE CTAHOBUTCS PaBHBIM
false. lluki ¢ MOCTYCIIOBUEM OTIMYAETCS OT LMKIJA C MPEAYCIOBUEM TEM, UYTO
CHauvajga BBIIOJHACTCA TEI0 LUKJIA, U TOJBKO IIOTOM IIPOBEPSIETCS YCIOBUE
MPOJOJKCHUS BBINIOJHEHHUST LWKIA. TO €CTh make B TOM cCllydae, KOrja 3TO
YCJIOBHUE JIOKHO, LIMKJI TOYHO BBIMOJHUTCSA OAWH pa3. LIuki MOXKHO 3aBepUIUTH
MPUHYJIUTEIBLHO, HCHOJIb3Yys  OmepaTopbl mnepenauu  ynpasieHus. [locrme
3aBEPILICHUS IMKJIA BBIMOJIHAETCS CIEAYIOUINI 34 HUM OIEeparTop.

[{ukn ¢ moctycioBUeM YJ0OHO HCMOJB30BaTh B TE€X CIydasiX, KOrja TeJo
[MKJIa JOJKHO BBIMIOJHUTHCS XOTS Obl 0MH pa3. Hampumep, npu BBOJE JTaHHBIX U
MOCJIEAYIONIEH uX IpoBepke. Vi ripu co3aaHuM MOJIb30BATEIILCKOIO MEHIO, KOTAa
M0JIH30BaTEIb IOJHKEH OCYIIIECTBUTH BHIOOP IMYHKTA MEHIO XOTsI OBl OJIMH pa3.

[Tpumep: Opranu3zaius MoJjib30BaTeIbCKOTO MEHIO.

string buf = null;//o6eaBieHne M MHMUMAIMZAUMSA NapaMeTpa LMUKJa
do
{
Console.WriteLine ("1 - Bapmauva 1, 2 - Bapauva 2, 0 - Bexon”);
buf = Console.Readline();//BBOoIm IyHKTa MEHDO IOJIb30BaTeJIeM
switch (buf)
{

case ”1”: <PemeHue 3Bamaum 1>; break;
case ”"2": <PemeHue 3Bamaum 2>; break;
case "0": ;
default: Console.Writeline (”"HeBepHuM nyHKT MeHBO”); break;
}
}
while (buf != 70");

Moaudunupyem npuBeaeHHBIH MPUMEP — HCIOIb3YyeM OINEepaTop SIBHOTO
nepexona:
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string buf = null;//o6baBieHue u MHMUMAIM3AUMA apaMeTpa LUMKJa
do
{
Console.WritelLine(”1 - =Bamaua 1, 2 - sBazmaua 2, 0 - Bmxon”);
buf = Console.ReadlLine();//BBOO IyHKTa MEHIO IO0OJIb30BaTeJIEM
switch (buf)
{

case ”1”: <PemeHume =Rajmaum 1>; break;

case ”2"”: <PemeHue szamaum 2>; break;

case ”0”: return;

default: Console.WritelLine (”"HeBepHul NOYHKT MeHK”); break;

}

while (true);
Luxn ¢ npedycnosuem for
CHMHTaKCHC OIepaTopa:
for (<cexumsunmumammsaumn>; <moruueckoe BHpaxeHme > ; <CeKUMUS M3MEHEHUS )

{

<TeJIO LUUKJIIa>;

Cekuusi MHUIMAIA3AlMK B 3aroJIOBKE IUMKJIA MpeAHAa3HAYCHA JJIS 3aJaHUs
HAYAJIbHBIX 3HAYCHUW MEPEMEHHBIX, HCHOJIB3YEMBIX B LHUKJIE. Takxke, B 3TOU
CEKIIMU MOKHO OOBSBUTH U MPOUHUIIMAIN3UPOBATh HOBBIEC TIEPEMEHHBIE, KOTOPHIE
OyIyT CyIIECTBOBaTh TOJBKO BHYTpH IUKiIa. OOBABIATH MOXKHO TOJIBKO
MIEpEMEHHbIC, MPUHAICKAIIUE OJHOMY THUMy. ECIM B CEKIMM WHULMAIA3ALNU
HY>XKHO 3aJ]aTh 3HAYEHUS HECKOJIbKUM Pa3HOTHUITHBIM MEPEMEHHBIM, TO OOBSIBUTH
UX CJIEAYeT N0 IMWKJIA, a 33aJaTh JUISI HUX HAYAJIbHBIE 3HAUYCHUS — B 3aroJIOBKE
nukia. B oOmieM ciiydae B CEKIIMM HMHMIIMATU3AIMU MOXHO 3a/]aTh 3HAYCHUS
J00BIM TTIEPEMEHHBIM, KaK MCTIOJIB3YIONTUMCS BHYTPH ITUKJIA, TaK U HE UMEIOIIUM
K HEMY OTHOIIICHUS.

Jlorndeckoe BBIPpAKEHHUE AHAJOTMYHO JIOTUYECKOMY BBIPAXKCHUIO B
cuHTakcuce mukia while. Iloatomy muki for W OTHOCHMTCS K LUKIAM C
npenyciaoBueM. Eciii 3HaUeHME JIOTUYECKOTO BBIPAXKEHUSI UCTUHHO, TO TEJIO LIUKJIA
BBITOJIHSIETCS, €CJIM JIOKHO, TO UMKI 3aBepiiaercd. Lukn for MoxeT He
BBINIOJIHUTBCS HU Pa3y, €CIU JIOTUYECKOE BBIPAKEHHUE Cpa3sy HMMEET pe3yJbTar
false.

Cekiusi M3MEHEHUs TpeaHa3HaueHa JJIsi M3MEHCHHUsS MapaMeTpoOB IIMKJIIA.
DTa CeKLMs COJIEPKUT ONEePaTOPhl, KOTOPHIC UCIIOIHAIOTCS MPU KKI0W UTEepaliuu
nukina. B oOmem ciydae cekius H3MEHEHHS MOXKET COJep)KaTh JII0ObIe
WCTIOJIHSIEMBIE ONIEPATOPHI.

[Topsimok BBITIOJIHEHUS UKJIA fOT:!

1) 3agarorcs 3HA4YCHUS MIEPEMEHHBIM, OOBSIBIICHHBIM u

MIPOUHULIMAIIU3UPOBAHHBIM B CEKLIMY WHULIMATIA3ALIUY;
2) BBIYMCIISICTCS PE3YNbTAT JIOTMYECKOIo BhIpakeHHs. EcCiu BbIpakeHHE
VICTUHHO — BBIMOJIHAETCS TEJIO LUKJIA, €CJIH JI0KHO — [IUKJI 3aBEPIIACTCS;
3) mociie BBIMOJHEHHUS Tejla IUKJIA MCIIONHICTCS CEKIUs M3MEHEHHMs. 3aTeM
nepexoj K MyHKTYy 2.

29



Bce TPpHU CCKIIMU B 3arojIOBKC IIUKJIa for SBIgI0TCS HEOOA3aTCILHBIMU.

[Ipumep: TaOymsauus ¢yHKIMM sin (x) B 3aJaHHOM JWama3oHe C
3aJaHHBIM II1aroM.

Console.Write (”"BBemure xmin:”);

double xmin = Double.Parse (Console.ReadLine()) ;
Console.Write (”"BBemure xmax:”);

double xmax = Double.Parse(Console.ReadLine());
Console.Write (”BBegure mar Tadbynduum dx:”);

double dx = Double.Parse (Console.ReadLine());
Console.WritelLine (" |-—-x-——|-—-y—-——=1");

for (double x = xmin; x < xmax; x +=dx) // Tabyngaumsa GyHKLUNA

{
Console.WriteLine (”|{0,7}{1,7}1"”, x, Math.Sin(x)):

B npuBegeHHoM mnpumepe UUKI for HCHONB3YyeTCS B KIACCUYECKOM
TpaJIULIUOHHON (POpME — CO BCEMH CTPEMsI CEKLIMSIMU 3aroJIOBKA.

[IpuBeneM HECKOJIBKO BapHWalMid UCIIONB30BaHUsA LwWkna for s
peanu3anuu Tadyasauuu QyHKIIH:

— B CEKLIMM MHUIUAINU3ALNH HET OOBSIBICHUS IEPEMEHHBIX LIUKIIA
double x;

for (x = xmin; x < xmax; x +=dx) // Tmabynauua QPyHKLMUU

{
Console.WritelLine (”[{0,7}[{1,7}1"”, x, Math.Sin(x)):;

— OTCYTCTBYCT CCKIMA MHUIINAIN3AlIUN

double x = xmin;
for (; x < xmax; x +=dx) // Tabymnauusa QYyHKUUM
{
Console.WriteLine (”|{0,7}1{1,7}1”, x, Math.Sin(x));

— OTCYTCTBYIOT CCKIIMH MHUIHUAJIN3AINH U UBMCHCHU A

double x = xmin;
for (; x < xmax;) // Tabynsaumsa OyHKUUMA

{
Console.WriteLine (”1{0,7}1{1,7}1”, x, Math.Sin(x));
x += dx;

— TCJ0 LKMKJIa ITyCTO, Ta6yn51um[ BBIIIOJIHACTCS B CEKIITUH U3MCHCHMUA

for (double x = xmin; x < xXmax; X +=dx, Console.WriteLine (
71{0,7}y1{1,7}1"”, x, Math.Sin(x)))

{

}

[IpuBeneHHple INpUMEpPHl pEIIAOT 3a7ady OJMHAKOBO. Bapwmanwmi,
IPUBOAIINX K UCKOMOMY PE3YJIbTaTy, MOXKET OBITh JOBOJIHLHO MHOTO.
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Takke cienyer OTMETUTb, YTO

for(;;)
{
}

ABJACTCA CHHTAKCHMYCCKHU KOppGKTHOﬁ KOHCTpYKHHGI?I.

L{uxn foreach
[Mukn mnpumensieTcss Iia mepebopa BceX OJIEMEHTOB M3 COCTaBHOTO
(arperaTuBHOr0) OOBEKTA.
CuHTakcuc oneparopa:

foreach (<Ttun> <uma> in <arperarT>)
{
<TeJjio LUukKa>

}

Arperar — 3T0 mepeOupaemblii COCTaBHOM OOBEKT, B 3aroJIOBOK IIMKJIA
nepenaerca ero ums. Tunm — Tum 3JIeMeHTOB arperata. Mmsi — JOKajbHas
MEpEMEHHAs — MapameTp LUKJIA, COOTBETCTBYIOIIAS MO TUIY 3JIEMEHTaM arperara
(TO ecTh TUN DJIEMEHTOB arperara JOJ/DKEH OBITh HESIBHO TMPUBOIUM K THITY
napaMmerpa). Ha kaxaoil utepaluu OJWH U3 3JIEMEHTOB arperara KONMUpyeTcs B
JIOKaNbHYIO MEepeMeHHYI0. B Tene 1mukia npous3BoauTcs 00paboTka MepeMEeHHOU
nukiaa. TakuM oOpa3oMm, caMm arperaT MOXKET OBITh HCIOJb30BaH TOJIBKO JIJIst
yteHus. [lUka rapaHTUpyeT, YTO OJEMEHThl arperara OyayT mepeOpaHbl
MOJIHOCTBIO, MOPSAIOK 00Xoaa B oOmeM ciydae He ompeneneH. K Hegocratkam
ATOTO IHKJIA MOXHO OTHECTH HEBO3MOXKHOCTb OOpATUThCA K COCEIHUM MO
OTHOUIEHUIO K 00pabaThiBaeMOMY 3eMeHTaM. LUK ucroab3yeTcsl B TeX Ciydasx,
Korjia He TpeOyeTcsi M3MEHEHHE CaMOro arperaTUBHOTO 0o0bekTa. YacTo IMKI
foreach ucnonb3yercst npu padboTe ¢ MaccHBaMH, O KOTOPBIX Peub MOIeT B OoJiee
MO3/THUX TEMaX.

Onepamopbl nepedauu ynpasieHus (onepamopsl nepexooa)
[TpumeHstOTCST Il MPUHYAUTEIBHOTO M3MEHEHMS TOPSIIKA BBIOTHEHUS
MOCJIeI0BaTEILHOM MPOrpaMMBl.

Onepamop 6e3ycnoeHo2o nepexoda goto
Omnepatop umeeT Tpu GOpMBI:

goto <mMeTka>;
goto case KOHCTaHTa;
goto default;

[lepBas ¢popma nepenaet ynpapieHHE ONEPATOPY, TOMEUEHHOMY METKOI:

<MeTKa>: <omepaTop>;
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BryTpu 610ka MeTKa NODKHA OBITh YHUKAIBHOW. Takas ¢opma omeparopa
goto MOXKET Nepenarb yIpaBJIeHUE TOJIbKO ONEpaToOpy BHYTPHU TEKYILIEro OJOKa.
[lepenars ynpasieHue apyromy OJIOKYy Henb3s. Vcnosib3oBaHue ornepatopa goto
HEeXeJaTeNbHO, MIOCKOJIBKY HapyIaer MPUHIUTIBI CTPYKTYPHOTO
nporpammupoBanusi. OTHAKO B HEKOTOPBIX CIydasX OH MOXKET OBbITh OIpaBiaH U
JTaXke MOJIE3EH.

JIBe  ocraBmmxcs (GOpMBI  Oomeparopa goto  HCHONB3YIOTCA B
nepekiaoyarene switch. OgHa — s nepenayu ynpaBlIeHHsS COOTBETCTBYIOLIEH
BETBU case, Apyrasd — BeTBU default.

Onepamop evixo0a u3 61oka break
OmnepaTop UCIOJIb3yeTCsl I MPUHYAUTEILHOTO MPEKPAIICHUS BBHITTOJIHEHUS
TeKyliero Oyioka (Tena IMKIA, TMEepeKoyaressi) M Iepeladd yIpaBlIeHUS
orepaTopy, CIeAyIomeMy HETTOCPECTBEHHO 3a MTPEPBAHHBIM.

Onepamop nepexooa Kk ciedyroweli onepayuu continue
OnepaTtop UCHOIB3YETCS TOJBKO B HUKIMYECKUX KOHCTPYKIHUSIX IS
MPUHYAUTEILHOTO TPEKPAICHUS] BBIMOJHEHHUS TEKYIIEH WTepaluu IUKIa |
Mepexo/ia K CIEAYIONIEH nTepaluu.

Onepamop 6038pama u3z memooa return
OmnepaTop MpeKpallaeT BBHINOJHEHUE METOJAa M BO3BpAILlaeT yIpaBJCHUE B
TOYKY BBI30Ba MPEePBaHHOTO MeToaa. OnepaTop umeet ABe HOPMBI:

return;
return <3HaudeHMe>;

[TepBas popma HCHOIB3YETCS I BBIXOJA M3 TEX METOJ0B, KOTOpHIE HE
MMEIOT BO3BPAIIAEMOT0 3HAYCHUS — METOJIOB C BO3BpAIlla€MbIM 3Ha4Y€HUEM vOid.

Bropas ¢dopma ucnonbzyercs IS BbIXOJAa W3 METOAa W BO3BpaIICHUS
3HAYEHHUS, SIBJIAIOLIECTOCA PE3YyJIbTAaTOM BBINOJHEHUSI MeTosa. CleayeT OTMETHUTD,
YTO 3HAYEHHUE, BO3BpAIa€MOE€ C TMOMOIIBI omeparopa return, I0JHDKHO
COOTBETCTBOBATh THUITY, 3aABJICHHOMY B 3arOJIOBKE METO/A.
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Tema 3. O0bEKTHO-OPUEHTHPOBAHHOE
NpPorpaMMHpoOBaHUeE.

OOBEKTHO-OPUEHTUPOBAHHOTO MPOTPaMMHUPOBaHUE — OOBEAUMHEHUE B
€MHYIO CYITHOCTh JIaHHBIX U METOJ0B UX 00pa0OTKHU.

Hocrounctea OOII:

— paszgeneHue (GYHKUMOHAIBHOCTH, pa3AelieHHe KOJa, CIeJ0BaTelbHO,

yIpoIeHue pa3paboTky;

— pacmmpseMOCTh MPOTPAMMHUPYEMBIX PEIICHU;

— JIETKOCTh MOJIEPHU3AIINH, COXPAHEHHUE COBMECTUMOCTH.

Henocratku OOII:

— M30BITOYHOCTD KO/JIA;

— CII0)KHOCTBH MTPOCKTUPOBAHMS;

— Her(PEKTUBHOCTH UCTIOTHEHUS,

— Hed(PGEKTUBHOCTH pACIPEACIICHUS MaMSITH.

[lonsaTre 00BEKTa U KJlacca.

Hammcanne mporpammer Ha si3bike CH# BeACTCS C TOYKH 3PEHUS OMHMCAHUS
KkiaccoB. Ha ocHoBe omucaHus KJIacCOB CO3/AIOTCA CYIIHOCTH — OOBEKTHI
(ax3emIuIsiphI Ki1acca). OObEKTH 00J1a1at0T CICAYIOIMMHU CBOMCTBAMU:

— COCTOsIHUE 00BbEKTa — €ro CBOMCTBA, MapaMeTphI;

— TMOBeJieHne 00BbEKTa — BO3MOYKHBIE JICHCTBHS C 00BEKTOM;

— YHUKQJIBHOCTh OOBEKTa — €ro OTIUYHE OT APYrMX OOBEKTOB TOTO KE

KJ1acca.

Bce 00BeKThI, SBIAIONIMECS ASK3EMIUISIpAMHU OJHOTO KJacca, BEIyT ceOst
OJIMHAaKOBO M MMEIOT OJMHAKOBBIM HAOOp cBOMCTB. Kaxaplii OOBEKT XpaHUT
uHpopmanto o cBoeMm coctosiHud. Co BpPEMEHEM COCTOSHHE OOBEKTa MOXKET
W3MEHUTHCS, HO TOJBKO B pe3yiabTare ero mnoBeneHus. CocTossHue 00beKTa
ABJISIETCA, KaK MPAaBUIIO, YHUKAIbHBIM.

Wtak, kmacc — 3TO OMMUCaHWE MHOXKECTBa OOBEKTOB, OOBEKT — ATO OJIUH
AK3EMIUISP Kiacca. Yem MeHbIIe MoAPOOHOCTEH NMEETCS B ONMMCAHUH KJ1acca, TeM
OoJBITIee KOJIMYECTBO OOBEKTOB MOXKET MOXOIUTH MO/ 3TO OMKCAHUE.

OcHoBublie npuHimnel OOIT.

MHKancysiuys — COKpbITUE BHYTPEHHEN peanu3alyy Kjlacca U OTACIICHUE
€r0 BHEILIHETO MPEACTABICHUS OT BHYTPEHHEHN pealu3ali.

HacnenoBanue — oTHOLIEHUE MEXY KIIacCaMU, IIPU KOTOPOM OAMH KJIacc
UCIOJIB3YET CTPYKTYPY U MOBEJIEHUE IPYroro kiacca (OAMHOYHOE HACcIeJOBaHHE)
WIH JPYTUX KJIaccOB (MHOXXECTBEHHOE HACIIEJOBAHUE).

[Tomumopdu3M — OJI0KEHUE TEOPUU TUIIOB, COTJIACHO KOTOPOMY UMEHA
MOTyT 0003HayaTh OOBEKTHI Pa3HBIX, HO UIMEIOIIKX OOIIETro MpeiKa, KJIACCOB.
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CocraB kJacca.
CBoiicTBa 00BEKTa OIMMCHIBAIOTCS NOJISAMU, IOBEACHUE — Memooamu. B
KJIACCE TAK)KE MOTYT OBITh OTIUCAHBI COObIMUSL U 8LONCEHHbLE KAACCHL.
CuHTaKCcHC OIMCcaHMs KJlacca:

<aTpubyTtTe><crneumndmkaTopsl> class <mMma kjacca>:<IpenxKm>

{

<TeJIO KJlacca>;

ATpuOyTHl 3aIal0T JIOMOJHHUTEIBbHYI0 HHPOPMAIUIO O Kjacce U OymyT
paccMaTpUBaThCS 10 Mepe HEOOXOUMOCTH.

CrenuuKkaTopbl JEIATCS HAa JBE KaTErOPUM — CHCHU(PUKATOPHI U
cunenudukaTopsl jgoctyna. CrnenudukaTopsl JAOCTYNMa YKa3bIBAIOT JOCTYITHOCTH
Kjacca U3 JAPYrux KiaccoB Tporpammbl. CrienupuKaTopbl 3aar0T Uil Kiacca
HEKOTOPBIC CBOMCTBA.

CrertupukaTopbl T0CTyTA!

public — nyOauYHBINA KJ1acc ¢ HEOTPAHUYEHHBIM JIOCTYIIOM;

protected — OOCTyn TOJBKO M3 C€aMOT0 Kjacca W M3 IPOU3BOIHBIX
KJIacCOB (TIOTOMKOB);

internal — A0CTYyN TOJBKO B Mpe/eiax TEKylIeH cOOPKU;

protected internal — A0CTyN U3 NPOU3BOJIHBIX KIACCOB U U3 TEKYILEH
cOOpKH;

private — JOCTYII TOJBKO B IIpeleiax TEKYIEro Kiacca.

Crneundukaropsi:

new — HOBBIM BJOXKEHHBIA KJAcC, IMEPEONPENCISIIOIMNN  Kiacc,
YHACJIEOBAaHHBIN OT MPEIKA;

static — crarnueckuit Kjacc (7151 BIOKEHHBIX KJIACCOB);

abstract — abcTpakTHBIN KJacc, MpeAHa3HAUCH JIJIsl HAaclIeJOBaHMUS;

sealed — kiacc, OT KOTOPOIro 3alpelleH0 HAaciaea0BaTh.

[Tpu onucanum Kjacca MOTYT OBITh YKa3aHbI HECKOJIBKO CHEM(PUKATOPOB —
IPOCTBIX U JOCTYNA.

Nwms knacca cocrasisiercs o Hotauuu [lackass.

ATpuOyThI, cienudUKaTOpbl U MPEIKOB YKa3blBaTh HE OOS3aTENbHO (IS
KJjlacca OyJyT yCTaHOBJICHBI 3HAYEHUS IO YMOJYAHUIO), TEJIO Kjlacca MOXET ObITh
MYCTHIM.

OOBEKThl CUCTEMHBIX KJIACCOB CO3AAOTCSA HESBHBIM 00pa3oM IpH MEPBOM
oOpalieH K HUM, OOBEKT KJIacca, OMUCHIBAEMOTO MPOTrPaMMHUCTOM, CO3/AETCS
SBHBIM O0pa30oM C TIOMOIIBIO ONEpalul new — ONEpalud BBIICICHUS
JUHAMMYECKOM TaMsITH JUIsl XpaHeHHs O0ObeKTa. Pe3ynbTaroM BBINONHEHUS
OIepalyHy SBJIETCS CChIJIKA HA CO3JaHHBIA OOBEKT:

MyClass ¢ = new MyClass();
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OnepauHH IMpUCBaBaHusd W CPABHCHUA [JIA 0O0BEKTOB BBIIOJHAIOTCS IO
IMpaBuJIaM CCBIJIOYHBIX IICPCMCHHBIX. HpI/I CpaBHCHHHA 00BEKTOB CPaBHUBAIOTCA
CChUIKM Ha HUX. CCBUIKH PaBHBI, €CJIM OHHU YKAa3bIBAlOT HA OOHWH U TOT 7KC OOBEKT.
HpI/I IMPUCBAUBAHHUH KOIIMPYCTCA CCBIJIKA Ha 06'I>€KT, a He caM OOBEKT:

MyClass ¢ = new MyClass|()
MyClass d = new MyClass|()
MyClass e = ¢c; // c = e

.
4

.
4

// c # d

B s3pike C# B cocTaB Ki1acca MOTYT BXOJUTh CIIEIYIONTUE DIICMECHTHI:

— [O0JA — COCTOSIHHE O0OBEKTA;

— KOHCTAHTBHI — MOJIS ¢ HEM3MCHICMBIM 3HAUYCHHUEM, KaK MPABUJIO, CBSI3aHBI
C KJIACCOM BOOOIIIE, a HE C OTJCIbHBIMA 00bEKTAMU;

— METObI — OIIMCAHUE IMOBEICHUS KJIacca,

— KOHCTPYKTOPBI — HHUITHAIN3aTOPHl 00BEKTOB KJIacca;

— CBOWCTBA — CITEIUAIILHBIC METOIBI TOCTYIIA K MOJISIM KJIacca;

— HMHJEKCATOphl — CIEIUaIbHbIC METOAbl MHICKCHPOBAHHOIO JOCTyIA K
IOJISIM KJIacca,

— omepamuu — JelHCTBHS HaJl 00beKTaMH Kjlacca B CHMBOJIaX OICPAIIHIA;

— JIECTPYKTOp — ONKCAaHHE JIECHCTBUH, KOTOPBIC HEOOXOIUMO BBIITOJHHUTD
nepes yAajlleHueM 0ObeKTa;

— COOBITHST — YBEIOMIICHHWS, TIEHEpHpyeMble OOBEKTaMH  Kiacca,
IMPUMEHSIOTCS B COOBITHIHHOM ITPOTrPaMMHPOBaHUH;

— BJIOXKCHHBIC KJIACCHI — KJIaCChI, OMMMCaHHbIC BHYTPH Kjlacca.

[Tos.

[Tone onuchIBaeT OJMH U3 AJIEMEHTOB COCTOSIHUSL 00BeKkTa. B cOBOKyMmHOCTH
MOJIsl MPEJICTABIISIIOT COOOM TOJIHBIA HAOOp XapaKTEPUCTUK SK3EMILISIPOB Kilacca U
MPEIHA3HAYCHBI JJIsl XPaHCHHUS! 3HAYECHUM ATHUX XapakTepuCTUK. OnucaHue moJist
OYEHbB MOXO0XKE HA ONMHUCAHUE NEPpEMEHHON. CUHTAKCUC OMUCAHUS TOJIA;

<aTpubyTe> <cneumdmrKaToOpbe> <TUM> <MMA> = <HadaJIbHOE SBHadeHue>;

ATpuOyThl OyAyT paccMOTpPEHbI NO3JHEE, CINEeUUPUKATOPbl — OAWH U3
cnenupuKaTOpoB JIOCTYIA U CIEHU(PUKATOPOB, OMUCHIBAIOUIUX JOMOIHUTEIbHbBIE
cBoiicTBa noJid. CrnenuduKaTopsl JOCTyIA YK€ ObUIM MEePEUHUCIEHbI, ePEeUUCIUM
Teneps cnenudUuKaTopsl s TOJIEH:

new — HOBOE M0JI€, CKPBIBAIOLIEE [10JIE, YHACIEIOBAHHOE OT MPEJIKa;

static — craTudeckoe IoJje, SBISIETCS XapaKTepUCTUKOM Kiacca, a He
00BEKTA;

readonly — CChUIOYHOE TOJIE TOJBKO ISl YT€HUS (CChUIOYHAs KOHCTaHTA);

volatile — moze, mpeaHa3HAYEHHOE JUIsI COBMECTHOI'O MHCIIOJIb30BAHUSA
HECKOJIbKMMH ITOTOKaMH UHCTPYKILIHH.

Tun monst — 3TO THUN JAHHBIX, KOTOPOMY HPHHAJIEKUT 3HAYEHUE,
XpaHuMmoe moJyieM. MMsi mosst cocraBisercsi, Kak mpaBwio, o Hotanuu Camel.
HavanbHO€ 3HaueHHE — 3TO TO 3HA4YEHHE, KOTOpoe OyneT NPUHUMATH I0JE B
MOMEHT CO3JIaHHUs JIIOOOTr0 3K3eMIUIsIpa Kiacca. 3ajaBaTh HA4aJIbHOE 3HAYEHUE
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IpyU ONHWCAaHWUU M[OJigA He o0s3aTrelbHO. JTO JMIIb  O3HA4YaeT, 4To
WHULMAIM3UPYIOIee 3HaUeHUEe OyAeT 3aJaHo TM03)Ke CIeHaIbHbIM 00pa3oMm, s
Ka)KJIOT0 3K3eMIUIIpa Kjacca YHUKAIbHOE.

Ecau ans mons He ykazarh crnenu@uKaTtop JOCTyIa, TO MO YMOJTYAHHUIO
TaKkoe II0JIE CUMTAeTCsl TMPUBATHBIM, TO €CTh €My J00aBisieTcs crenudukaTop
private. Ilons HeoOXoAMMO neNlaTh MPUBATHBIMHU, 32 HUCKIIOUYEHHEM OCOOBIX
CIy4aeB, IIOCKOJIbKY TIOJISI OTHOCSTCS KO BHYTPEHHEH pealM3aluu Kjacca,
KOTOPYI0 B COOTBETCTBHM C MPHUHIIMIIOM WHKAICYJSIHNN HYXHO CKpPBIBaTh OT
JIPYTUX 3JIEMEHTOB MPOTPAMMEBI.

JlocTyn K MOJI0 OCYHIECTBIISECTCS C MOMOIIBIO ONEpPAlMK Pa3bIMEHOBAHUS
«» : <umsa obwekTa>.<uMmMsa nosisg>. Ecnu mosie mpuBaTHO, TO TaKoe
oOpaiiieHue HEeBO3MOKHO. Kak peanusyeTrcss JOCTYyNn K MPUBATHBIM TOJSIM, MBI
pPacCMOTPUM MPU OMTUCAHUM METOJIOB.

KoHcTaHTEL
KoHCTaHTBI — DATO MOJII C HEU3IMEHSIEMBIM 3HadueHueM. HMX ommcanue
OTJIMYAETCA OT OOBIYHBIX MOJIEH JIUIIh HAJTMYUEM KJIFOUEBOTO CJIOBA CONSt.

<arpubyTe><crneumdpmukaTope>const<Tun><mMmsa> = <HadaJIbHOE 3HaudeHue>;

OnHako Ha3HaYeHUWE KOHCTAHT CHJIBHO OTJIMYaeTCcd OT Ha3HAYCHUSI
oObIYHBIX MoJieH. [TocKOIbKY 3HaUeHNE KOHCTAHThl U3MEHUTH HEJb35, TO JJIS HEe
o0si3aTeNIbHO 3a/laeTCsl HadyaJlbHOE 3HA4YeHWE Tpu omnucaHuu. Kpome »sToro,
KOHCTaHTa CYIIECTBYET B €IMHCTBEHHOM 3K3EMIUISIpE Ha BCEe OOBEKTHI Kilacca,
M03TOMY OHA JIOJDKHA 00J1a1aTh JOCTYITHOCTBIO IIUpe, yeM Private, u odparicHue
K HEH IPOBOJIUTCS TI0 UMEHU KJIacca, a He 0 UMEHU 00beKTa:

<uMsAa KJjlacca>.<uMMAa KOHCTAHTED>.

['oOBOPAT, UTO KOHCTaHTHI MCIOJB3YIOTCSI B KOHTEKCTE Kjacca, a HE B
KOHTEKCTE OOBEKTA.

AHaJIOTUYHBI KOHCTAaHTaM TaK Ha3blBaeMble CTaTU4YeCKue (static) mods.
OHM CYyLIECTBYIOT B €IMHCTBEHHOM OJK3eMIUISIpE Ha KJAcC, HCMOJIb3YIOTCS B
KOHTEKCTE KJIacCa, BBI3LIBAIOTCS 110 MMEHM KJIacca, a He 00BEKTa, MOJDKHBI OBITh
Cpa3y MPOMHUITUATM3UPOBAHBI, OJTHAKO UX 3HAYCHUS MOKHO U3MEHSTh.

[Tpumep:
class MyClass
{

public const int a = 1;//nyBauuHasd KOHCTAaHTAa
public double b = 0.5; //nybauunoe moJsie (He peKoMeHOyeTcs!)
public static string s = ”“Mama MeUla paMy”; //cTaTudyeckKoe I[OJie
float x = 1.2; //uenybimuunoe (private) mnoje
}
class Program
{
public static void Main ()
{
MyClass ¢ = new MyClass(); //cosmaHue obBmekTa
double x = c.b + MyClass.a; /*obpameHue K OYOJUUHOMY I[IOJIO U
NyOJIMUHOM KOHCTaHTe*/
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Console.WritelLine (MyClass.s); /*obpaleHne K CTATUUECKOMY
noJto* /
Console.WritelLine(c.x); //HEIOIYCTUMO!

MeToapl.
MeTo1bl ONMCHIBAIOT MOBEAECHUE IK3EMIUISIPOB KJIacca, TO €CTh T€ ACHCTBUA,

KOTOPBIC MOKCT COBCPIIATH 00BEKT UIIH I[GﬁCTBHSI, COBCPIIACMBIC HAll 00BEKTOM.

CymecTBYIOT METO/bl, OMUCHIBAEMBI IOBEJACHUE KJacca, a HE HK3eMIUIspa.

MeTton HEMHOro MOXO0X Ha IPUBBIYHYIO JUISl CTPYKTYPHOTO IPOrPaMMMPOBAHUS

MOAIIPOrpaMMy, TOJIBKO HEPA3PBIBHO CBSA3aH C TEM KJIACCOM, B KOTOPOM OITMCaH.
CunTakcuc meroaa:

<aTpUlyTE><CHeIUOUKATOPE><TUMI><MMSI MeTonma> (<KCOMCOK IapaMeTpOB>

{

<TeJiIO MeToma>;

[TepBas cTpoka siBisieTcs 3arojioBKOM Metoaa. PaccMoTpuM ero noapooHee.

ATpuOyTbl MeToAa OyAYT paccMOTpPeHbl IO Mepe HEOOXOAUMOCTH.
Crneundukaropbl aHaJIOTMYHbl crHenuuKaropaMm Kijacca M MO, TO €CTh
MPECTABIAIOT COO0M KOMOMHAIMIO crienuduKaTopa J0CTyNa U crienudukaTopa,
HAJEJISIIOUIET0 METOJI OCOOBIMHM XapakTepucTukamu. Crnenudukaropsl JOCTyma
yke ObuIH paccMOTpeHbl. CrienuduKaTopbl METOA:

new — HOBBIM METOM, NEPEONPEAECIAIONIMNA METO/, YHACIEAOBAHHBIM OT
MIPENKa;

static — cratmueckuil METOJ, BBIINOJHSACTCS B KOHTEKCTE Kjacca, a He
00BEKTA;

virtual — BHpPTyaJdbHBIM METOJ, BO3MOXKHO IIEPEOIPEACICHUE B
ITOTOMKAX;

abstract — aOCTpakTHBIA MeToa O€3 peanu3aluu, NpeaHa3sHAyYeH s
3aIaHUS PEANN3ALNHU B TOTOMKAX;

override — MeTOM, MepeonpenesaONni BUPTYaTbHbINA UM a0CTPaKTHBIH
METOJ B IIOTOMKE;

sealed — MeTOA, MEPEOIIPEALCIEHHNE KOTOPOTO B IIOTOMKAX 3aIPEIICHO.

Yamie Bcero MeToJ MMeeT cnenudukarop A0cTyna, upe, 4yeM private,
MOCKOJIBKY METOJl OTHOCHTCSI K BHEIIHEMY IPEICTaBICHUIO M JIOJDKEH ObITh
JIOCTYTIEH U3BHE.

Tun — 310 TN pe3ynprarta, KOTOPBIM BO3Bpamaercs w3 meroma. [
BO3BPAILIEHUS PE3yJIbTaTa UCIOJIb3YETCsl oneparop return ¢ mapaMmeTpom (THUIl
napameTp JOJDKEH COOTBETCTBOBATH THITY, 3asBJEHHOMY B 3arojOBKE METOJa).
Ecnu MmeTon He BO3BpAIacT 3HAYEHHUS], TO B KAYECTBE TUIA YKA3bIBACTCS KIIOUEBOE
cioBo void. Torma nns BbIXOJa M3 METOAA HCHOJB3yeTCs mpocTas (opma
onmeparopa return. Ecam xe omeparop return SBISETCS MOCIEAHUM
OIepaToOpoOM B TEJIE METO/Ia, TO 3allUCHIBATh €0 HE 005A3aTEIbHO.

37



Nms MeToia TOMKHO OTpaXkaTh CyTh JEUCTBUM, BBIOJIHSAEMBIX METOAOM, U
cocTaBiisieTcsl o HoTarmu Ilackans.

Cnucok mapaMeTpoB — HAOOp MapaMeTpPOB METOJa ¢ YKa3aHHEM WX THUIIOB.
[TapameTp MeTOz1a SIBISETCS JOKAJIBHOM JJIsI METOJIa TIEPEMEHHON U JIEUCTBYET BO
BCEM TeJIe METOJia HapaBHE C JIOKAJIbHBIMU TEPEMEHHBIMU, OOBSIBICHHBHIMU B
camoMm Tesie Metoja. [lapaMeTpsl B METOT BCEria IEPEJAIOTCA MO 3HAYCHUIO.

Teno wmeroma — OJOK ONEpPaTOpOB, BBIMOJHSIONIMX JACHCTBHS HaL
00BbEKTaMU.

Nmst MeTOa M CHHCOK MapameTpoB MPEACTABISIIOT cueHamypy meroja. B
KJIacCe HE JOJDKHO OBITh METOJIOB C OJMHAKOBBIMH curHaTtypamu. Ho B kiacce
MOXET OBITh TPyIIa METOAOB C OJMHAKOBHIMM MMEHaMU. Pa3HUIly B CUTHATYypbl
IIPU  3TOM BHOCHUT CIHOUCOK IapaMeTpoB. TakoW METOX  Ha3bIBAETCSA
neperpykeHHbiM. KoMmuiisiTop BeIOMpaeT AJisi UCIOJIHEHUSI Ty BEPCUIO0 METOJa,
KOTOpas MOAXOAUT IOJ MEpeIaBacMble 3HAUEHHS MapaMeTpoB. Ilpu 3TOM CTOUT
YYUTBIBATh BO3MOKHOCTBH HESBHBIX IPE0OPa30BaHMIA:

public int Methodl (int x)
{

}
public int Methodl (double x)

{

@opManbHO METOABI HMMEIOT pPa3Hble CUTHATYpPbl — HUX [apaMeTpbl
paznuyaroTcs 1o tuiy. OQHaKO CIeayIOIUi BbI30B:

<..>.Methodl (10) ;

NPUBEAET K OLIMOKE KOMIUJISILIMHU, TIOCKOJIbKY MEPEAAHHOE 3HAYEHUE TOAXOIUT U
IO/ IEPBYIO, ¥ IO BTOPYIO CUTHATYPHI.

CymecTByeT HECKOJBKO COIVIAIIEHWM IO BKJIKOYEHHWIO B COCTaB Kiacca
METONOB C TPAAUIMOHHBIMM HWMEHAMU W TPAJAUIUOHHBIM HA3HAYCHUEM.
Hanpumep, MeTonbl, NpeaoCTaBisIOMME AOCTYN K HEMyOJWYHBIM MOJSIM — T€
METOJbI, KOTOPBIE PEATU3YIOT NMPHUHIUIT UHKAMNCYJIALNUU. TO €CTh 3HAYECHHE MO
Ha YTEHHE U Ha 3alIUCh MPEIOCTABIIETCS ONOCPENOBAHHO, YEPE3 METOBI JOCTYIIA.
Meron, npegHa3HAuYCHHBIM [JI1 CUYUTHIBAHUS 3HAYEHUs II0JS, HAYMHAETCSA C
npepukca Get. Takue MeTOIbl Ha3bIBAIOT rerrepamMu. MeTon Juisi yCTaHOBKHU
3HAYEHUS MOJIsl HAaUMHAeTcs ¢ npedukca Set — Metoasl certepsl: [locne npedukca
B MMEHU METOJa ClIe[lyeT Ha3BaHHE IOJis, JAOCTYNl K KOTOpPOMY oOOecrneunBaer
Meton. [IpuBenem nprumep KinacCH4eCKOro rerrepa v KIIacCU4ecKoro cerrepa:

class MyClass
{

int x = 5; //Heny®auuHOe L0OJIE
public int GetX() //meTonm-rerTep
{

return x; //BO3BpaT 3HAUEHUI HENyOJIMUHOTO [10JII

38



public void SetX (int val) //MeTom-ceTrTep

{

X = val; //Sanal—me 3HAUEHMA HeNyOJIMUHOT'O I10JI4

Cnengyer Takke OTMETHTb, YTO B TE€J€ METOLOB MOTYT ITPOU3BOAUTHCS
Ar00ble JEHCTBUS, HO, Kak IpaBWIO, ATH AEUCTBUS CBS3aHBI C IPOBEPKAMU
3HAYECHUH ITapaMeTpPOB HA BAIMIHOCTH WX IIPAB JIOCTYIIA.

Eme ogHUM yCTOSBIIMMCS MMEHEM Ha3bIBAIOTCS METOJIbI MpeoOpa3oBaHMUsL.
OnHu HaumHaroTCs ¢ npedukca To, Janee ciaeayeT Ha3BaHUE TOTO, K 4YeEMY METO[
npeobpazyer. Hampumep, meron ToString (), yxke yHIOMUHABIIWICI B
OpeplIylel  Teme, TMpeAHa3HaueH Ui [peoO0pa3oBaHUsS  COJEPKUMOTO
IIEPEMEHHON K CTPOKE.

KitoueBoe cnoBo this.

Kaxaplii 0OBEKT COAEPKUT CCBUIKY Ha caMoro ce0s. OTO HesBHas
IEepEeMEHHAa BHYTPU O0BEKTa HOCUT MMs this. DTa cchlUika SIBHBIM 00pa3oM
UCIIOJIB3YETCSl B HECKOJBKHX ciydasx. Hampumep, korma mnapamerp MeToja
COBNAAAET MO MMEHU U TUIY C MO0JIEeM OOBEKTa, JIOTMYHO MPEINOJIOKHUThH, UTO
BO3HUKHET KOH(JIUKT WMEH, WM JIOKAJbHBIA MapaMeTp 3akpoeT coOoi moJie.
OpHako 1mose — 3TO BakHasg 4acTh OOBEKTa, OHA BCETJa JOJDKHA OBITh TOCTYITHA
JUTsl OOpallieHust K Heill. 9Ta J0CTyIMHOCTh JOCTUTAeTCs C MOMOILBIO CChUIKHM this.

class MyClass
{

int a;//momne
public void SetA(int a)//napameTp coBmnamaeT IO VMMEHU C II0JIEM

{

this.a = a; //moje ocTajsochk OOCTYIHO IO CChHIIKe this

Takke ccbuika this wucmonb3yercs s HACHTU(UKAIMA OOBEKTa,
KOTOPBIN BBI3BIBACT Ha HCIMOJHEHHE MeTolA. CBSA3aHO 3TO C TeM, YTO OOBEKTHI B
NaMsTH XPaHAT TOJIBKO COJEPKUMOE TOJeH, TOCKOJIbKY OHM OIKCHIBAIOT
YHUKAJIBHOCTh 00BEKTa. MeTOoJpl, MOCKOJIbKY OHH OOIIM i BCEX OOBEKTOB
KJIacca, XpaHATCS HE B KaX/JI0M OOBEKTE, a B €JUHCTBEHHOM SK3EMILISIPE B MAMSATH.
Bce 00BEKTHI HUCMONB3YIOT METONI COBMECTHO. [[st Toro, yToObl MeTon padoTan
UMEHHO C TOJSIMH BBI3BABIIETO €ro OOBEKTa, W3 ATOr0 OOBEKTa B METO U
rnepenaeTcs cebuika this.

KiroueBoe cioBo this ucrons3yercs erie B HECKOIBKUX CIydasiX, 0 KOTOPBIX
peub noiaeT uyTh noxxke. OHAKO OHO BCErJa 03HAYaeT CChUIKY OOBEKTa caMoro
Ha ceOsl.

KOHCTPYKTOpBL.
KoHcTpykTOp npeaHazHaveH A MHUIMAIU3aluy SK3eMILsipa Kiacca. ITo
«co3marenby) 00bekTa. OH JOKEH Pa3MeCTUTh 0OBEKT B JMHAMUYECKOMN MaMsITH, a
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TaKk)K€ MPABWJIBHO M KOPPEKTHO 3a/aTh HadyalbHbIE 3HAUYEHHUs MOJied OOBEeKTa.
KoHcTpykTOp BBI3BIBACTCS TOTJA, KOT/IA IK3EMIUISIP Kilacca CO3AaeTCs ¢ MOMOIIIbIO
ornepanud NEW. KOHCTpYKTOp MOKET 3aJlaBaTh pa3HbIE 3HAYEHUS MOJIeH s
pa3HbIX 2K3eMIUIAPOB. OCOOEHHOCTH KOHCTPYKTOpA!

— WM KOHCTPYKTOpa COBMAIaeT C UMEHEM KJIacca;

— Y KOHCTPYKTOpPA HET BO3BpAIIaeMOro 3HAYeHUs (axe void);

— B KJAcC€ MOXET OBITb HECKOJBKO KOHCTPYKTOPOB C pPa3HbIMU
napamMeTpamMu  JUIS  pa3HbIX ~ MHUIMANIM3aluuid  (meperpyKeHHbIN
KOHCTPYKTOP), BCE€ KOHCTPYKTOPHI JJOJKHBI UMETh pa3HbIe CUTHATYPHI;

— €CJIM B KOHCTPYKTOPE KaKUM-JIMOO IMOJISIM HE 3aJ1al0TCsl 3HAYEHUs], TO OHU

WHULMAIU3UPYIOTCS 3HAYEHUsSIMM 10 yMoi4aHuio — false s
OyneBckux moJieid, 0 — s YMCIOBBIX Mojed, null — sl CCHIIIOYHBIX
MOJICH;

— €CIId B KJIaCC€ HE OIMCAaH HU OJIMH KOHCTPYKTOpP, TO aBTOMAaTUYECKU B
COCTaB Kjacca J00aBiseTCS KOHCTPYKTOP IO YMOJIYAHHMIO, KOTOPBIM
3aa€T TMOJSM 3HAYECHUS M0 YMOJYaHUIO;

— TIOJB30BATENIb MOXET OINHCAaTh KOHCTPYKTOp, TAKXKE Ha3bIBA€MbIi
KOHCTPYKTOPOM [0 YMOJYAaHUIO — OOBIYHBIM KOHCTpyKTOp 0e€3
napamMeTpoB — M 3a7aTh B HEM COOCTBEHHYIO MHUITMAIU3AIUIO MTOJIEH;

— €CII B KJIaCCE HET HU KOHCTPYKTOPA MO YMOJIYAHUIO, HU KOHCTPYKTOpPA
0e3 mapamMeTpoB, 3HAUYUT B KJIACCE MOJIb30BATEIEM ONMKCaH KaKk MUHUMYM
OJIMH KOHCTPYKTOP C MapamMeTpamu;

— KOHCTPYKTOp JOJDKEH UMETh crhenudukaTop [OCTyma IIUpe, 4YeM
private.

KoHCTpykTOp MOKET BbI3BaTh HAa HCHOJHEHHUE JIPYroll KOHCTPYKTOP
TEeKyliero kimacca. Takoll BbI30B  yA00€H, €CIM OJIMH  KOHCTPYKTOP
WHUIIMATU3UPYET T€ TMOJIsI, KOTOPBIE elle He ObUTH 3a1aHbI B IPYTOM.

Paccmorpum npumep:

class MyClass
{
int a, b; // noms obvexTa
double c; //
public MyClass () //xoHCTpykTop 06e3 napamMeTpoB -
{ //KOHCTPYKTOP IO YMOJIUaHUIO
a ;
b
c =

.
r

.1

I
o e

}

public MyClass (int a) //KOHCTPYKTOP C LEJIEIM IIapaMeTpoM

{
this.a = a;

}

public MyClass (int b) //KOHCTPYKTOpP C LEJEM [IapaMeTpoM

{ //HenmonycTtuMmo! ! ! cuTHaTypa coBIamaeT
this.b = b; //c mpelHnyumMM KOHCTPYKTOpPOM !

}

public MyClass (double a) //KOHCTPYKTOP C BelIECTBEHHEM
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{ / /mapamMeTpoM
c = a; // obOpaleHre K I[OJIO BO3MOXHO M 6e3 cjyjioBa this
}
public MyClass (int a, double b) //KOHCTPYKTOP C IOBYMs
{ //napaMerpamMmu
this.a = a;//wimm MOXHO 3amaThk 3HaueHue noJyid b: this.b = a;
c = b;
}
public MyClass (int a, int b)//KOHCTPYKTOpP C IOBYMS LEJIEIMUA
{ // mnapameTpamMu
this.a = a;
this.b = b;
}
public MyClass (int a, int b, double c¢) //KOHCTPYKTOp C TpeMs
{ //TapaMmeTpaMu
this.a = a;
this.b = b;
this.c c;

B JaHHOM ITPUMCEPEC MEPCUHUCIICHBI HC BCC BO3MOKHBIC KOHCTPYKTOPBI, TCIIO
KOHCTPYKTOpPaAa TOKE MOXKCET 6BITB 3a4aHO HHA4c. I'naBHOE — Bce IIPHUBCACHHLIC
KOHCTPYKTOpPBI MMEIOT pa3Hble CUTHATypbl. 711 CUrHATypbl BaKHbl HE HMEHA
[apaMeTPOB, a UX THUII U MOPAIOK cienaoBanus. [Iponsumroctpupyem BO3MOKHOCTD
BBI30BA KOHCTPYKTOpA M3 JPYroro KOHCTPYKTOpA, IEpEeHUuIIEM MPEablIyLInn
IpuUMep:
class MyClass
{

int a, b; // noms obvexTa
double c; //
public MyClass (int a) //KOHCTPYKTOP C LEJBM IapaMeTpoM

{
this.a = a;

}

public MyClass (int a, int b): this(a) //KOHCTPYKTOP C IBYyMS

{ / /mapamMeTrpaMu
this.b = b;

}

public MyClass (int a, int b, double c¢): this(a, b)

{ //KOHCTPYKTOP C TpeMms IapaMeTpaMu
this.c = c;

BTopoii KOHCTPYKTOp BBI3bIBA€T MEPBbII KOHCTPYKTOP SIBHBIM 00pa3oM ¢
IIOMOIIBIO KJIIOYEBOTO cjoBa this W mepemaer eMy B KadecTBE IapaMmerpa
3HAYECHHUE CBOEro0 mnapaMerpa a. TpeTrnid KOHCTPYKTOpP SIBHO BBI3bIBAE€T BTOPOM
KOHCTPYKTOp M Iniepenaer eMmy naBa napaMerpa. KoHCTpykuus mocne <«:»
BBI3BIBACTCA HA MWCIOJHEHME [0 Hadajga MCIIOJIHEHUs Tejla KOHCTPYKTOpa M
Ha3bIBACTCS uHUyuaruzamopom. Taxkum o00pa3oM, MOJsI, 3HAYEHHs KOTOPBIX
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3aJ1a10TCA B MHUIIUAJIN3aTOpPEC, HCT HCO6XOI[I/IMOCTI/I HWHUINAJIN3UPOBATH CIIC Pa3 B
CaMOM  KOHCTPYKTOPC. L[I/IKJ'II/ILICCKI/IG B3aWMMHBIC BBI3OBbBI KOHCTPYKTOPOB
OTCJIC)KHMBAIOTCA HA 3TAIIC KOMIIHMJIALIUHN.

KomngecTBo KOHCTPYKTOPOB B KJI4ACCC B 06H16M ClIydac HC OI'paHUYINBACTCA,
OJHAKO BCC K€ CTOUT PYKOBOJACTBOBATLCA 3APABbIM CMBICJIOM U HGO6XOI[I/IMOCTI>I-O
OIIMCAaHUs TOI'O WJIKM MHOT'O KOHCTPYKTOPA.
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Tema 4. CocTaB KJjaacca B si3bike CH.

bazoBasi cTpykTypa kiacca Obuia paccmorpeHa B Teme 3. Ho kpome
MEPEUUCIICHHBIX 3JIEMEHTOB (I0JIEH, METOJJOB U KOHCTPYKTOPOB) B KJIACCE€ MOTYT
OBITH OIMHUCAHBI JOTOTHUTENIbHBIC 3JIEMEHTHI, YIPOIIAOIINE padoTy ¢ 00BEKTaMU
KJIacca ¥ IMPEIOCTABISAIONINE IIMPOKHUI CIIEKTP BO3MOKHOCTEH.

CaoiicTBa.
CBolicTBa — 3TO CIEIHAIBHBIE METOBI IOCTYIA K TMOJSIM 00BEKTa (METOIbI-
aKCeccophbl).

<aTpubyTH> <chneuudmraTopr> <TUn> <MMg CBOMCTBAa>

{

<aTpubyTe> <crneumdmrKaTope> get

{

<KOI @OOCTyIla IOJId YTeHUS I0JIS>;

}

<aTpubOyTe> <crneumdmraTope> set

{

<KOI @»mocCcTylla nIOJsa 3alMucCu II0JIfa>;

ATpuOyThl W cneuuM(uKaTopbl  COOTBETCTBYIOT  arpulyram U
cnenugukaTopaM MeTo0B. Yalie Bcero mcnonb3yercs crnenudukarop public,
IIOCKOJIBKY CBOMCTBA OTKPBIBAKOT JOCTYIT K 3aKPBITBIM IOJSIM M NPEACTABIISIOT
coOOll BHEIIHee MpeacTaBiIeHue o00bekTa. biok get wunam OlOK set MOryT
OTCYTCTBOBaTh, HO He 00a cpa3y. Eciam 00k get OTCYTCTBYET, TO CBOMCTBO
SBJIIETCSI CBOMCTBOM TOJBKO [JIsl 3alUCH, €ClIM OJIOK set OTCYTCTBYET, TO
CBOMCTBO SIBJISIETCS CBOMCTBOM TOJIBKO Jiisg uTeHus. Korma mpucyTcTByrOT o0a
0J10Ka, TO CBOMCTBO MPEAOCTABISAET IOCTYI M HA YTEHHE, U HA 3alKCh.

broku get u set MOTyT UMETh COOCTBEHHBIE aTpUOYTHI U ClIEUU(PUKATOPHI
J0CTyTa, OTJIIMYHBIE OT crienu(UKaTopa J0CTyIa BCEro CBOMCTBA, HO HE LIUPE €ro.
To ecTh CBOWMCTBO MPENOCTaBISET BO3MOXKHOCTh TMOKO YHPAaBIATH BUIAMMOCTBIO
yTeHus U 3anucu. Ecim cnenudukatopsl U aTpuOyThl y OJIOKOB OTCYTCTBYIOT, TO
Ha HHUX PaclpocTpaHseTcs crenupuKkaTop CBOMCTBA.

Tun — 370 TOT TUI AAHHBIX, K KOTOPOMY NPUHAJUIEKUAT TO MOJIE, K KOTOPOMY
OTKPBIBAET JOCTYI CBOUCTBO.

WM cBoiicTBa, Kak MpaBUIIO, COBNAAAET C UMEHEM IOJISI, HO COCTaBJISETCS
no Hotanuu [lackans (Tojie uMeHyeTcst B cCooTBeTCTBHU ¢ HOTanued Camel).

B Onoke set cBoiicTBa WCIONIB3yeTCs CHCTEMHas nepeMeHHas Value, Tum
KOTOpPOM COBIAAAeT C THIIOM, 3asABJICHHBIM B 3arojiopke cBoicTBa. OHa
VCITOJIB3YETCsl IS 33/1aHUs 3HAYCHMSI KOHTPOJIMPYEMOTO CBOMCTBA.

[Ipumep.
class Rectangle

{

double height;//mpuBaTHoe OJie — BHCOTA NPAMOYIT'OJIbHUKA
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double width://mpuBaTHoe MnoJjie — mWUMPUHA OIPAMOYTOJIbHUKA
double square;//mpuBaTHOE I[OJie — IJIOWMAIL IPAMOYTOJIbHUKA

public Rectangle () /*KOHCTPYKTOP IO YMOJIUAHMIO, 3amamolmi
eIVH/UHBIE 3HAUEHMI WUPUHE U BHICOTE*/

{
height = 1;
width = 1;
square = 1;
}

public double Height//cBolicTBO - akceccop k nojo height
{

get

{

return height;//urenue noma height

set

{
if (value > 0)

height = value;//3amanue 3HaueHus noJyigs height
square height * width;//mepecuer njomanm

}
}

public double Width//cBo¥icTBO — akceccop K noJjimo width
{

get

{

return width;//urenme noss width

set

{
if (value > 0)

width = value;//3amaHuue =sHaueuHmda nomnsg width
square = height * width; //nepecuer miomanmu

}
}

public double Square//cBoMCTBO mIJid UTeHMS I[IOJIS square
{

get

{

return square;

}

public static void Main ()

{

Rectangle rl=new Rectangle();//cosmaHme eIMHUYHOTO NPAMOYIOJIbEHMKA
rl.Height=2;//ycranoBka 3HaueHus BLHICOTH (OJI0K set cpolcrTea Height)
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Console.WritelLine (“Height = {0}, width = {1}, square = {2}”,
rl.Height, rl.Width, rl.Square);/*BuzoBH 6JiIOKOB get cromcTe Height,
Width, Square*/

rl.Width = 3;//ycraHoBka sHaueHms mupuHH (6JI0Kk set csolicTsa Width)

Console.WritelLine ("Height = {0}, width = {1}, square = {2}”,
rl.Height, rl.Width, rl.Square);/*Bu3oBH 6J0KOB get croiicTs Height,
Width, Square*/

}

B manHOM mpuMepe CBOMCTBO Square NpeAHa3HauyeHO TOJIBKO JJIS YTCHUS
moJjisi  Square, TOCKOJIbKY 3HAYEHHWE IUIOMAJANM HE MOXET YCTaHABJIMBATHCA
HE3aBUCUMO OT 3HAYEHUW BBICOTHI U IIUPHUHBI MPSIMOYTOJbHUKA, TO €CTh IOJIC
SBJISIETCSA 3aBUCUMBIM, €0 HEOOXOJAUMO MEPECUUTHIBATH MPU KaKJA0M U3MEHEHUU
IIMPUHBI WJIA BBICOTHI, M, CIEIOBATEJIbHO, SIBHOE XPAaHEHHE €ro B OOBEKTE
HEIEJIeCO00Pa3HO.

N3MeHuM npensiiyui npumep:
class Rectangle

{

double height;//mpuBaTHoe oJie — BHCOTAa NPAMOYIT'OJIbLHUKA
double width://nmpuBaTHOE MnoJjie — mWMPMHA OIPSAMOYI'OJIbHMKA
public Rectangle () /*KOHCTPYKTOP I[1O yYMOJIYAHMUIO, SBaIa0IMNA

€IVMHNMYHEIE 3HaAYEeHMA LIMPUMHE U BbICOTe*/
{
height = 1;
width = 1;
}
public Rectangle (double h,double w)//KOHCTPYKTOpP C IapamMeTpamu

{
height = h;

width = w;
}
public double Height//cBolicTBO — akceccop k noJjo height
{

get

{

return height;//urenue nmoma height

set
{

if (value > 0) height=value;//zanaume 3HaueHusa noss height

}
public double Width//cBoiicTBO - akceccop kK noJjwo width
{

get

{

return width;//urenmne nons width

set
{

if (value > 0) width = value;//3amaHue 3HaueHMa nojsg width
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}

public double Square //cBoMCTBO, MMUTMPYyKIEE HaJudMe I[IOJA Square
{

get

{

return height * width; //BosBpamaeTcsa BrUMCIIgEMOe 3HAaUeHUE

}

public static void Main ()

{
Rectangle rl=new Rectangle (5, 6);//cosmanme OpAMOYIOJIbHMKA
Console.WritelLine ("Height = {0}, width = {1}, square = {2}”,
rl.Height, rl.Width, rl.Square);/*Buz3oBH 65OKOE get crolicTs Height,
Width, Square*/
}

B mnpuBeneHHOM mpuMmepe moyisi square B KIACCE€ HE CYIIECTBYET, HO
BHEIIIHEE MPE/ICTAaBICHNE 00BEKTa BKIIOUACT B c€0sl CBOMCTBO TOJIBKO JIJISl YTECHUS
Square, UMUTUPYS HAJTUYHUE TOJIS.

biokn  cBoilicTBa  MpenHa3HA4YeHbl  JUISL  PA3JUYHBIX  IPOBEPOK
MPUCBAaNBAEMbIX B T0JIE€ 3HAYEHUM, a TAKXKE JJII NPOBEPOK BO3ZMOKHOCTH UYTEHUS
WM W3MCHCHHUS TOJII KaKUM-JTHOO BHEIIHMM OOBEKTOM. B oOmem ciydae, B
CBOMCTBE MOTYT OBITh OMHUCaHBbI JIOOBIC omepaTopbl. [lo cBoeMy Ha3HAYEHHUIO
CBOMCTBO SIBJISIETCSI METOAOM JOCTYyINa MJis MoJisg (BHEHNIHUM Mpe/ICTaBICHUEM
BHYTPEHHEU peajin3aliiu), HO MOKET U HE COOTBETCTBOBATH IMOJII0, & UMUTUPOBATH
€ro Hajguyue B OOBeKTe (BHEIIHEE IMPEJCTABICHUN OTKPHITO, a BHYTPEHHSS
peanu3alus CKpbITa).

HMHpekcatopsl.

NupexcaTop — 3T0 pa3HOBUIHOCTH CBOMCTBA. [IpumeHseTcs, Kak npaBuiio, B
TOM Cjy4dae, €Cild B KJIACC€ OIMCAHO CKpBITOE moie — maccuB. HMHuekcarop
MO3BOJIAET OOpamiarbcs K 3JEMEHTY MacCuBa IO HHACKCY, 3alHChIBAEMOMY Y
camMoro o0bekTa, 0e3 SBHOro OOpalleHHs K MacCHUBY BHYTpH oObekTa. To ecTh
UH/IEKCATOp TMO3BOJIAET HMHTEPIPETUPOBATH OOBEKT, COJEPKalIUil MaccuB, Kak
IIPOCTO MACCHB.

<aTpudbyTe> <chneumbmkaTope> <Tun> this[<cnucok napamMeTpoB>]

{

<aTpmubyTE> <cHeuudmuKaTOopE> get

{

<KOI I»OocCcTylla IOJ4 UTeHUA [I0oJId>;

}

<aTpubyTe> <cneumdmrKaToOpe> set

{

<KOI Q»JocTylla OJ4a 3allMCK I[I0JIg>;
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ATpuOyThl U crielM(PUKATOPBI aHATIOTHYHBI aTpUOyTaMm H creurdukaTopam
CBOICTBa, Oj0KkHM et m Set MOryT WMeTh pa3HbIe Crenu(PHUKATOPBI IOCTyIa, HE
pacmmpsone o0JacTh BHIMMOCTH BCero HHiaekcaropa. Ecmm s 61oxoB
cenuUKaTOPhl He YKa3bIBAIOTCS, TO Ha OJOKU pacIpoCTpaHseTcs crenudukarop
JIocTyma WHAeKcatopa. Takke, Kak W B CBOHCTBE, B HHIEKCATOPE MOXKET
OTCYTCTBOBAaTh JMOO 00K Set (MHIeKcaTop TOJIBKO JJisi 4YTeHus), b0 Oyok get
(MHACKCATOP TOJIBKO JJISI 3alUCH), HO HE 00a cpasy.

Tun — 5T0 TUN 5JIE€MEHTOB MacCHBa, CIUCOK MNapaMeTpPOB — HHJICKCHI
AJIEMEHTOB B MaccuBe H(WUIM) HEOOXOJUMbIC JOMOJHUTENbHbIE MapaMeTphl.
HNupexcaTtop MOXKET OBbITh NEPErpy>KEHHBIM, TO €CTh, €CIIM B KIacCE OMHCHIBACTCS
HECKOJIbKO HMHJEKCAaTOpOB, TO BCE OHU JODKHBI HUMETh pas3Hble CIUCKU
apaMeTpoB.

B unHmekcaropax, Kak ¥ B CBOWCTBAX, COJAEPKATCS MPOBEPKU TOMYCTUMOCTHU
NEpPEeIaHHbIX 3HAYEHUW WHJEKCOB, JOIMOJHHUTENIbHAS Bajlujalus JaHHBIX,
IPOBEPKHU MpaB AocTyna. B obmem ciydae, B MHIEKCATOPE MOTYT COJEP’KAThCS
JT00BIE OMEepaTOpPHI.

[Tpumep.
class MyArray
{

int[] ar; //mpuBaTHOe MOJie — MaCCHUB
public MyArray (int len)

{

ar = new int[len]; //cosmaHue Maccuba

}
public int this[int i]
{
get
{
if (1 > 0 && 1 < ar.Length) return ar[i]; /*nomydeHue
3JIeMeHTa MacCHBa [0 MHIOEKCy*/

}

set

{
if (1 > 0 && 1 < ar.Length) ar[i] = wvalue; /*zammucs
3JIeMeHTa MacCHBa [0 MHIOeKCy*/

}
}

public int Length//ceolicTBo mna 4YTeHusd, BO3Bpallaplee OJUHY MaCCUBa

{
get

{

return ar.Length

}

public static void Main ()

{
MyArray my = new MyArray(10);
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for (int i = 0; 1 < my.Length; i++4)/*uTeHmMe OJIMHE MaccuUBa dUepes
cBOMCTBO OBBekTa*/

{

my[i] = 1 * 5;/*o0pamenre k O0OBEKTYy Kak K Maccuby (BJ0k set
uHOexcaTopa) */
}
for (int i = 0; i < my.Length; i++)
{

Console.Write(my[1i]+” ) ;/*obpamenre kK OOBEKTy KaK K MaCCUBY
(6nok get mHmekcaropa) */

}

Kak u cBOWMCTBO, MHIEKCATOP MOXKET MMHUTHUPOBATh HAJIIWYME IPUBATHOIO
MacCHBa B OIMCAaHNU KJIAcca.

class MyArray
{

public int this[int i]
{

get

{

return 1;/*uHmexkcarop BO3BpamaeT B KadvyeCTBE OJJIEMEHTa MacCuUBa
epenaHHelt napamerp*/

}

[TapameTpbl METOJIOB.

B wmeroasl mapameTphl MOTYT TiepelaBaThCsi JIBYMs CIocoO0amMu — IO
3HAYCHUIO (11 3HAUYAIIUX TUIOB JIAHHBIX — MEpeaacTcsl 3HaueHWe mapamerpa) u
M0 CCBhUIKE (VIS CChIJIOYHBIX THUIIOB JJAHHBIX — MEPEIACTCS CChUIKA Ha 0OBEKT).

OpHako B sI3bIKE€ CYIIECTBYET €II€ HECKOJIbKO CIOCOOOB mepenadu
apaMeTpoB B METO/I.

1. Ilepenava 3Hauvaliero mapameTpa Mo CChUIKe (MapameTp-cchbuika). Takas
nepegaya MPOU3BOJUTCA C TMOMOIIBIO KJIOUEBOro cioBa ref (COKpallleHHe OT
reference - cceiika). Takas mepenada HCIOJIB3YETCS B TEX CITydasx, KOTAa HY>KHO
W3MEHHUTH 3HAYAIMN IMapaMeTp B TEJIE METO/Ia TaK, YTOObI BCE M3MEHEHMSI BIUSITU
Ha MCXOJIHO€ 3HAYCHHE MapaMmeTrpa. MeToja, MOJYyYUB CCBUIKY Ha Mapamerp,
paboTaeT HEMOCPEICTBEHHO C HUM, a HE C €ro JIOKAJIbHOW 3HAYalleil KOIMHUEH.
Takoil mapaMeTp-CChUIKY MOXHO CUUTATh €II€ OJHUM PEe3YyJbTaTOM BBIIIOJIHEHUS
METOJa, B JOMNOJIHEHHME K TOMY, KOTOpPBIA 3asBJIEH B 3aroJIOBKE METOJa U
BO3BpallaeTCA U3 TejJa METOJa C MOMOIIbI0 oneparopa return. Takol moaxon
MPUMEHSIETCS TPU MEpenade 3HavalluxX NapaMeTpoB. B mepenade CChUIOYHBIX
MapamMeTpoOB C TOMOIIBIO KITFOUEBOTO CJIoBa ref HET 0c000Tr0 CMBICHA, TTOCKOJIBKY
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CCBUIOYHBIE IMapaMeTpbl M TakK NepenarTcss mo ccbuike. OnHako nepenaya
CCBUTOYHOI'O NapaMeTpa Kak ImapaMeTpa-cchliku (depe3 ref) mo3BOJIUT U3MEHUTh
B TE€J€ METOJa HE TOJBbKO COJAEPKUMOE OOBEKTa, HO U CaMy CCBUIKY Ha HETo, TO
€CTb I10CJIE BBIIIOJHEHUS METOA MTApaMETP MOKET CChIIIATHCS HA IpYroi 0OBEKT, a
He Ha UCXOIHBIH.

Crnenyer 0co00 OTMETHTh, UTO Iepejiada mapaMerpa B METOJ C MOMOUIbIO
ciopa ref tpebyer OBA3ATEJIBHOM mnpenBapuTensHON WHHIHATH3AINK
napamerpa.

[Ipumep. Meron npyuHUMAET 2 LEJIbIX YHUCIA U MAaKCUMAaJIbHO BO3MOXHYIO
BEPXHIOIO TPAHMUIly, BO3BPAIIAET CyMMY IEPEAAHHBIX YUCEN, U MEHSAET 3HAYCHUE
BEPXHEl TpaHMIIBl Ha MAaKCHUMAJIbHOE W3 JBYX INEPEIaHHbIX 3HAYEHUH, €CIu
3HAYEHUS PaBHbI, TO MAKCUMYM HE MEHSETCS.

public static int Sum(int x, int vy, ref int max)

{
if (x > y) max = x;
else if (y > x) max = y;
return x + y;

int x =5, y = 10, max = 8;
int sum = Sum(x, y, ref max); //sum = 15, max = 10

Kak m B onmcaHnnu MeTo/ia, TaK WU MPU BBI30BE METOAA IMAPAMETP-CChUIKA
[IEPEIACTCS IO KIOUYEBOMY CIOBY ref.

2. Beixoanoit mapametp. IlepemnaeTcsi ¢ mOMONIBIO KIFOUEBOTO CJIOBA Out.
Hcnonb3yercss Toraa, Korga B Telle MeToaa (opMupyeTrcs HOBOE 3HAYEHUE
napamMeTpa, Wik CO3/aeTCsl HOBBbIN O0BEKT, KOTOPBIM HYKHO BEPHYTh U3 METOJa B
JONOJIHEHUE K  OCHOBHOMY  BO3BpamaemMomy  pesyiaberary. llapamerpy,
nepenanHoMy no out, B Tene metona OBA3ATEJIBHO nomnxHO OBITH NPHUCBOCHO
3HA4YE€HUE, a BOT MPEABAPUTEIIbHAS €r0 MHULMAIN3ALNS TIepe] repeayeii B METOT
(kak B cily4ae mapaMeTpa-CChbUIKH) HE Hy)kHa. B octambHOM paboTa ¢ mapameTpom,
nepelaHHbIM IO OUut aHaJOruYHa paboTe ¢ MapaMeTpoM, MepeaHHbIM 110 ref.

[Tpumep. Meton aeneHust ABYX LENbIX YHCEN HAIEIO C OCTATKOM.

public static int Divide(int x, int y, out int rem)

{

o)

rem = x % y;
return x / y;

}

int x =12, y = 5, rem;
int z = Divide(x, y, out rem); //z = 2, rem = 2

3. Meroasl ¢ nmepeMeHHbIM 4HCIOM TmapameTpoB. HWMHorma 3apanee
HEU3BECTHO, KaKOe KOJIMYECTBO MapaMeTpoB OYyJIET MepeaHo B METO[, U3BECTEH
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TONBKO UX Tum. Torga misi mepedadyd mnapameTpoB B METOJA HCHOJIb3YETCS
KJIIFOYEBOE CJIOBO params. [lapamerp, mepenaBaemblii ¢ MOMOIIBIO KIFOYEBOTO
CJIOBAa params JOJDKEH OBITh CaMBIM MOCIEAHUM B CITHUCKE TTapaMeTPOB METOa, U
0003HaYaeT MAacCUB HEONPEJEICHHOW JUIMHBI 3JIEMEHTOB 3aJIaHHOTO THIIA.
MaccuBbl 1oJipoOHO OYAYT paCCMOTPEHBI B TEME 3.

[Ipumep. MeTon BBIBOOUT Ha D3KpaH TMEpelaHHbIC I1IeNible 3HAYCHUs,
KOJIMYECTBO BHIBOJUMBIX 3HAUCHU 3apaHee HEU3BECTHO.

public static void Print(string s, params int[] a)

{

Console.WritelLine (s);

if (a != null && a.Length !=0)
foreach (int element in a)
Console.WritelLine (”"SynemeHnT = ” + element);
}
int[] ar = new int{l, 2, 3, 4, 5};
Print (“MaccuB uLeJEIX uucesa”, ar);
Print (”IlepeMeHHOe uyMcJO napamerposr”, 2, 7, 3, 9, 12, 1);

BuayTpu meTona ¢ mapaMeTpom, NepeaHHbIM C OMOILBIO KJIFOYEBOTO CJIOBA
params paGoTta BeAeTcs, Kak ¢ OOBIYHBIM MaccUBOM. [103TOMy mepBbIil BBHI3OB
meToja Print, B KOTOpwIii SBHBIM 00pa3oM IepeaaeTcs MacChB, TOXe Oynaer
KOppeKTHbIM. BO BTOpPOM BBI30BE MAacCUB SBHBIM 00pa3oM HE Mepeaaercs, HO
CUMTHIBAEMbIC 3HAUCHUS HESIBHO KOMHUPYIOTCS BO BHYTPEHHHMM MAacCHB, MOITOMY
nepeaBaeMble 3HAYCHUS JIOJDKHBI JIONYCKaTh HESBHOE IpeoOpa3oBaHUE K THITY
7JICMEHTOB MaCCHBa.

Onepanuu Kiacca.

B s3bIKe cyliecTByeT BO3MOKHOCThH TIEPEOIPEACIUTh CUMBOJI CTaHIAPTHON
oTepalvyi TakuM o0pa3oM, 4TOOBI JJisi 0OBEKTOB KOHKPETHOTO Kilacca Omeparus
BBITIOJTHSJIACH TT0-CBOEMY, HAIIPUMED, JIJIS YUCEN U JUISI CTPOK OTIEPAIIHs CIIOXKCHUS
BBITIOJTHSETCSI TIO-pa3HOMY. Takoe TepeornpenesiecHne IO3BOJISIECT HCIIOIh30BaTh
O0OBEKTHI TIOJI30BATEIIbCKUX THUIIOB B BBIPAKCHHSIX HapaBHE CO CTAaHJIAPTHBIMH
tunaMu. Takoil mpueM HasbIBaeTCs nepecpysxou onepanuu. [leperpyska onepaunu
UMEET CMBICT TOJBKO TOTJA, KOTJa OYEBHMJIHO, YTO O3HA4YaeT OTCparus IS
00BEKTOB KiIacca, Korja orepalrys JeiacT TeKCT MPOorpaMMbl 0oJiee TTOHSATHBIM H
yuTabenbHbIM. ECITi HEsSCHO, 9TO JenaeT 00beKT, SBISISCH OIEPAaHIOM OIepaIliH,
TO B TIEPETPY3KE OTNEPAIMH HET CMBICIIA.

OO6mmue cBOWCTBa MEepeonpeIesIeMOi OnepaIuu:

1. Oneparust 00bsBIsICTCS Kak public static.

2. [TapameTpsl oneparnuy nepeIaTces Mo 3HaueHuo (0e3 ref u out).

3. Onepaiuu He JOJKHBI COBIIAIaTh 110 CUTHATYPE.

4. Cneundukatop gocTyma Kiacca, il KOTOPOTO TEPeOmnpeneseTcs
oreparys, He JOJHKEH CY)aTh CIEIU(UKATOP JOCTYIA OTEepaIiu.

5. Henb3st BBOAUTH COOCTBEHHBIE 0003HAYEHUS OTICPAITHIA.
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6. [Ipuopurtetsl onepanuii Ipu Neperpy3Ke COXpaHsIIOTCS.

7. Onepauus He JOJKHA U3MEHATh 3HAaUCHHE MEPEIaBacMoro napaMmerpa, a
JIOJDKHA CO371aBaTh U HOBBIM 0OBEKT, BO3BpAILlAa€MbIil B KAU€CTBE pPe3yJIbTaTa.

Jist meperpys3ku onepanuy HMCIOJb3YeTCs KIHYEBOE CIOBO operator,
TEJIO OIepaliy MPEACTABISAET cCOO0N OOBIUHOE TEJI0 METO/A.

Yuapuvie onepayuu

K yHapHBIM onepanusM OTHOCAT «+», «-», «~», «», «++», «—-».

Onepamyu «+», «-», «~», «!» ITOIKHBI B Ka4eCTBE IapameTpa IPUHUMATh
00BEKT TEKYIIEro Kjacca, MOTyT BO3BpallaTh BEIMYUHY J1t000ro Tuma. Onepauuu
«++» M «--» IOIKHBI M TPUHUMATh W BO3BpAIATh TOT THIL, JUIsi KOTOPOTO
nepeonpenenstorcs. [IpepukcHbi 1 NOCTGUKCHBIIT HHKPEMEHT U IEKPEMEHT MPU
NEPEONPENECICHUN HE PA3INYAIOTCS], BBIIOIHAIOTCSA CTaHAAPTHBIM 00pa3oM.

Curnarypa yHapHOU OIEpaLlAHN:

public static <Tun> operator <CMMBOJI onepauum> (<TuUl IapamMeTrpa>
<mMsA napameTpa>)

{

<TeJyio onepaunm>

}

[Tpumep. OmnucaTh Kiacc palMOHAIBHON JpoOM U TEperpy3uTh B HEM
YHapHBIE ONEpPaLIHH.

class Drob
{
int ch, zn; //uMcnuTesbs U SHaAMeHATEJb
public Drob ()
{
ch = 1;
zn = 1;
}
public int Chislitel // mocTyn K UYMCIMTEJIO
{
get
{

return ch;

set
{
ch = value;

}
public int Znamenatel //mocTyn K 3HaMeHaTEJIO
{

get

{

return zn;

set
{
if (value !'= 0)zn = value;
else zn = 1; //3HamMeHaTesib He MOXeT ObITL paBeH O
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}
public static Drob operator - (Drob d)/*mneperpyska omnepaumun
apubMeTUyeCKOTO OTPMLAHMS, BO3BpAallaeTCs HOBas OpoOb*/

{

Drob newd = new Drob();//co3smaHue HOBOTO OOBEKTAa
newd.Chislitel = -d.Chislitel;
newd.Znamenatel = d.Znamenatel;

return newd;/*BO3BpalleHMe CO3TAaHHOTO OOBEKTa B KadyecTBe
pesynbTaTa*/
}
//onepaumns «+» neperpyxaeTcs aHaJIOTMUHO
//onepauun «!», «~» nomng npobel He MMEKnT CMBCJa
public static Drob operator ++ (Drob d)/*mneperpyska onepaumnn
MHKpeMeHTa* /
{
Drob newd = new Drob () ;
newd.Chislitel = d.Chislitel+d.Znamenatel;//yBennueHre Ha 1
newd.Znamenatel = d.Znamenatel;
return newd

}

//omnepaunsa «--» IIeperpyXaeTcs aHaJIOTMUUHEIM 00pasoM

}

public static void Main ()
{
Drob d = new Drob () ;
d.Chislitel = 2;
d.Znamenatel = 3;
d++; //vHKpeMeHT npobu
Console.WriteLine ("IOpo6e={0}/{1}”, d.Chislitel, d.Znamenatel);
Drob d2 = -d;
Console.WriteLine ("IOpo6be={0}/{1}”,d2.Chislitel,d2.Znamenatel) ;

bunapnvle onepayuu.

K OMHApHBIM OMEPALUAM OTHOCAT «+», «-», «*», «/», «%o», «&», «|», «™»,
«>>», «>>>» ,«<<» U T.A.. a TaKXKEC ONepaluu OTHOIICHUSI U CPABHCHUSI «==»,
«=n, «>=p, «<=p, «», «>». Onepanuu OTHOILICHUS MEPETPYXKal0TCs Mapamu,
BO3BpAIIAIOT PE3yJbTaT JIOTMUYECKOrO THUIIA, MOApPOOHEe Meperpys3Ky onepanui
OTHOLIEHHUS MBI PACCMOTPUM B Teme 7.

bunapHble onepanuy MPUHUMAIOT JIBa MapaMeTpa, XOTs Obl OAMH M3 HUX
JOJDKEH OBITh TOrO THUIMA, [JIsI KOTOPOrO TEeperpy’,aercs ornepanus, MOTyT
BO3BpAILATh BETUYUHY JHOOOT0 THIIA.

JloGaBuM B onucaHHbIN paHee kiacc Drob Heckonbko OMHAPHBIX ONEpaInii:

public static Drob operator + (Drob dl, Drob d2)/*neperpyszka
onepaumy CJHOXEeHMS OByX Jpobel, OpM D3TOM KOHOIMKTA C olepaluuen
apudMeTMUEeCKOTO IJioca KOHQIMKTOB HEe BOSBHMKAET, OHM OTJIUYAITCH
curHaTypamm* /

{

Drob newd = new Drob();//co3smaHue HOBOTO OOBEKTAa
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newd.Chislitel = dl.Chislitel * d2.Znamenatel + dl.Znamenatel

* d2.Chislitel; //4uciauTesnb CYMMH OBYX IOpoOen
newd.Znamenatel=dl.Znamenatel*d2.Znamenatel; //3HamMeHaTelb CYMME
return newd

I[O63.BI/IM cIe HECKOJIBKO onepauﬂﬁ CJIIOKECHUA C Pa3In9YHbIMHA
CUTHATypaMHu:
public static Drob operator + (int dl, Drob d2)/*neperpyszka
onepaumuy CJOXEHMI LEeJjioro 4YMcjla M »Opobu, Opu 3STOM KOHOIMKTA C
onepauuen CJIOXEeHWS OBYX npoben HEe BO3HMKAET, CUTHATYPE
PaBIINUHE* /

{

Drob newd = new Drob();//co3smaHne HOBOTO OBOBEKTA
newd.Chislitel = dl1*d2.Znamenatel+d2.Chislitel; //unciurens cymme
newd. Znamenatel=d2.Znamenatel; //3HaMeHaTeyb CYMME

return newd

}

public static Drob operator + (Drob dl, int d2)/*neperpyska
onepaumuy CJOXeHuda »Opodbm M LeJioro 4Mucia, KOHQIMKTa C paHee
OIIMCAaHHEIMM OIllepallMaMM CJIOXEHMA HeT, CUI'HATYPERI pasm/qubI*/

{
Drob newd = new Drob();//cosmaHue HOBOTO OOBEKTa
newd.Chislitel = dl.Chislitel+dl.Znamenatel*d2; //unciaurens cymMsl
newd. Znamenatel=dl.Znamenatel; //3HaMeHaTeNb CYMME
return newd

OcTtanpHble OMHAPHBIC ONEpAIMH MEPErpyKar0TCsl aHATOTHYHBIM 00pa3oMm,
€ClIi B HUX €CTh HEOOXOANMOCTb.

Onepayuu npeobpazosarnus mund.

OnuchlBalOT SIBHOE M HEABHOE IMpPeoOpa3zoBaHHEe OOBEKTAa TEKYIIETro
M0JIb30BATEILCKOr0 THMA K JPYrUM THIAM JaHHBIX. [l0  OOBIKHOBEHHIO,
pa3IMyaloT OMepalui HesIBHOTO U SIBHOTO MpeoOpa3oBaHusl.

Omnepatiyst HEIBHOTO TPeoOpa30BaHUS:

implicit operator <tun> (<napametTp>) {}
Omnepanyst SBHOTO MpeoOpa30BaHUS:
explicit operator <tun> (<napametp>) {}

[Tapamerp obOeux omeparuii mpeodpasyercs K yKa3aHHOMY B 3aroJIOBKE
OIcpanuu THUITY. Tun nmapamMeTpa M TUII PE3yJibTaTa HC MOJIKHBI 6BITI> CBA3aHbI
HaCJICIOBAHUCM.

[Tpumep. Onepanuu npeoOpa3zoBaHus Il Kilacca paluOHAIbHBIX APOOei.
public static dimplicit operator double (Drob d) /*mneperpys3ka
omepaluy HEeSBHOTO MNpeoBpas30BaHMa OPoOM K BENEeCTBEHHOMY UMCIY*/

{
return (double)d.Chislitel / d.Znamenatel;
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public static explicit operator Drob (int i) / *rneperpyska
omepaluy SBHOTO MIpeofpa30BaHMA LEJIOTO UMcja K Opodu*/

{
Drob d = new Drob () ;

d.Chislitel = 1;
d.Znamenatel = 1;
return d;

}

Drob a = new Drob();

a.Chislitel = 2;

a.Znamenatel = 3;

double b = a; /*BH3HBaeTCcda ONMCAHHAA ONEpPalMsa HEABHOTO NpeoBpa30oBaHMUA
Ipobu K BelleCTBEHHOMY YMCIy*/

int ¢ = 12;

Drib d = (Drob) c; / * BLIBEIBAETCH omnMcaHHaga onepaums ABHOTO
npeobpasoBaHua LeJIoT0 uYmMcia K Opobu*/

HesBHOe  mpeoOpa3oBaHME  BBINOJIHAETCS aBTOMAaTHYECKU  TIpPHU
MPUCBaBaHUM O00BEKTA MEPEMEHHOM, MpU Nepeaaye 00beKTa B METO/I B KQ4eCTBE
napaMeTpa, a TaKXe MOXKeT OBbIThb BBI3BAHO SIBHBIM 00pa3oM. SBHOe
npeoOpa3oBaHUE BBIMNOIHIETCS MPU BBI30BE OIEpalMy SBHOIO MPeoOpa3oBaHUS.
[To cMmbIcny HesiBHOE IpeoOpa3oBaHME OMUCHIBACTCS TOTA, KOrJa TEKYIIUW THII
npeobpazyercss Kk  Oojee  IIMPOKOMY THUMIY, TO €CTb  YMEHBIICHUS
(yHKUHOHATBHOCTH  OOBEKTa HE MPOMCXOAMT. SIBHOe mpeoOpa3oBaHHe
ONMMCHIBACTCS I TpeoOpa3oBaHMs TEKyIIero TUMa K 0oyiee y3KOMY THITY.
Omnepann ~ mpeoOpa3oBaHWs  THUMA  OMUCHIBAIOTCS  TOJBKO B Cly4ae
HEOOXOMMOCTH.

KmroueBbie cioBa implicit m explicit HE BKIIIOYAIOTCA B
CUTHATYpPY OIEepaluu, TO €CTh HENlb3s OJHO M TO K€ MpeoOpa3oBaHHUE ONMUCATH U
orepaldel SIBHOTO MPeoOpa3oBaHUs U OIepalyeld HESIBHOTO MpeoOpa3oBaHUS.
Kpome Toro, mist omepaiuii mnpeoOpa3oBaHUs THIT BO3BpAIlaeMOr0 3HAYEHUS
BKJIFOYEH B curHatypy uisi TOro, 4YTOOBI MOXHO OBLIO OIpeAeisaTh
npeoOpa3oBaHusl K pa3HbIM TUIIAM OJIHOTO M TOTO K€ OOBEKTa.

JecTpykrop.
JlecTpyKTOp — 3TO CHEeNHATbHBIN METO/I, KOTOPHINA BBI3BIBAETCS COOPIIUKOM
Mycopa HEMOCPEACTBEHHO TIepe] yIaIeHHeM 00beKTa U3 TMHAMUYECKOU MaMSsITH.
CUHTaKCHC IeCTPYKTOpa:

~<ImMmsa xJjiacca> ()

{

<TeJjyi0 mecTpyKTopa>

}

[TockonbKy mporieccoM yaaneHusi 00beKTa MPOTPAMMHUCT HE yMPABIISET, TO
B S3bIKE€ TMPEJOCTABICHA BO3MOXKHOCTh 3aJaTh HEKOTOphbIE ONEpaTopbl B
nectpykrope. HeoOXoauMOCTh Takoro mnojxojia oOyCIOBJI€HA TeM, YTO Jaxe C
HEJIOCTYIHBIM OOBEKTOM B JIWHAMHYECKOW TMaMsITH MOTYT OBITh CBSI3aHbBI
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HEKOTOPBIE PECypChl, KOTOPhIE HY)KHO KOPPEKTHO OCBOOOXHaTh. Ecium Bo Bpems
paboThI MporpaMMbl COOPIIMK Mycopa HE 3aIyCTUIICS, TO U IECTPYKTOp He Oyjaer
BBINIOJIHEH. DJTO CTOUT YYWUTHIBATh, MOATOMY B JIECTPYKTOpPE MPOMUCHIBAIOTCS
aBapuiiHble JEHUCTBUA TpU yAaleHHH 00bekTa. DyHKIMOHAJIbHBIE JIEHCTBUS IO
OCBOOOXK/ICHUIO CBSI3aHHBIX C OOBEKTOM PECYPCOB JIyYIll€ BBIMOJHATh B METOJAX
00BEKTa, a HE B JECTPYKTOPE.

Bi10’KeHHbBIE TUITBI IaHHBIX.

B cocraBe knacca MOXHO OOBSBISATh BHYTPEHHUE KIIACCHl. OJTU THIIBI
JAHHBIX SBJSIOTCS BCIIOMOTATEIbHBIMU W HMEIOT CMBICI TOJIBKO B KOHTEKCTE
COJEpIKaIIEro X Kiacca uiau o0bekTa. MexaHn3M ONUCaHUs BIOKEHHBIX KJIACCOB
MO3BOJISIET CKPBIBaTh HEHYXHBIE J€Tall BHYTPEHHErO0 YCTPOMCTBAa KJIACCOB U
OOBEKTOB M SBISIETCA pea3aluil MPUHLMIA WHKANCyJsauud. JlJid BIIOKEHHBIX
TUIIOB HCHOJIB3YIOTCS creundukaTopsl moieid. B ocTaJibHOM OHM TOXOXHM Ha
OOBIUHBIEC HE BIOXKEHHBIE KIIACCHI.

Meton Main.

Meron Main siBisieTcss TOYKOW BXOAa B HPOTpamMMy, C HEr0 HAaYMHACTCS
BBINOJIHEHHE MPOrpaMMBbl. K 3 TOMYy MOMEHTY ellle HU OJIMH METOJ He 3aIlyIleH, HU
OMH 00BeKT He co3naH. [loaromy meron mmeeT crerudukaropsl public static,
9TOOBI €r0 MOTrJIa 3alyCTUTh Cpela HCIOJHEHHs. MeToa MOXET BO3BpallaTh
3HAQYCHHE I[IeJI0r0 THIA WM HE BO3BpamaTh 3HadeHud (VOid), Moxer He
NPUHUMATh MTAPAMETPOB, UM MPUHAMATH B KAYECTBE MapaMeTpa MacCUB CTPOK.

CymiectByroT 4 (hopMBbI ONTMCAHUS METO/A:

public static void Main () {..}
public static int Main () {..}
public static void Main(string[] args) {..}
public static int Main(string[] args) {..}

Ecnau meTon He BO3BpalllaeT 3HAYEHUI, TO M0 YMOJT4YaHUIO Bo3Bpamaercs 0,
cpela UCIOJIHEHUS MHTEPIPETUPYET BO3BPAIICHHBIN U3 MeToja () Kak ycreurHoe
BbITIOJIHEHNE. HenyneBoe 3HaueHne o3HavyaeT OMMOKYy MCIONTHeHHS MeToaa. Ecmu
METOJI BO3BpAIlla€T IEJI0E€ 3HAYEHWE, TO B Ciyyae ycHemrHoro 3apepiueHus 0
BO3BpAIIAETCS SBHBIM 00pa30M, B ClIydae OMMOKHM BO3BPAIIACTCS KO/ OIIHOKH.

B kauectBe mapamMerpa METOJI MOXKET MPUHITH TOJBKO MAacCHUB CTPOK.
CTpoKM CUMTBIBAIOTCA M3 KOMAaHIHOM CTPOKH, B KOTOPOH pa3AeistoTcA
npobenamu. B 3arojioBke MeTo/a MacCHB TPAJUIMOHHO UMEET UM args, XoTs
MOXET HUMeTh M Joboe apyroe wumsa. [IpuHSATBIE CTPOKOBBIE MapamMeTphbl
npeoOpa3yroTcs B METOJE K TEM THUIaM, KOTOpPble HEOOXOAUMBI 1Jii PadOThI
METOJa.
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Tema S. CrangapTHbIe KJIACCHI.

MaccuBsL.

MaccuBbl B C# AensaTcs Ha TpU THUNA — OAHOMEPHBIEC, MPSIMOYTOJIbHBIE U
cTynenuyarbie. MaccuB B si3bike C# sBisieTcsl CChUIOYHBIM (OOBEKTHBIM) THUIIOM
JTaHHBIX. TO €CTh ONHWCAaHWEe MacCHuBa, a TAKXKE OIEpaIuu CO3JaHHs OOBEKTa
MaccuBa U BJEMEHTOB MacCHBa — 3TO TPHU Pa3IUYHBIX A3Tana. MacCuB MOXKET
COCTOSITh M3 AJIEMEHTOB 3HAYallero TUIA, WJIK U3 JIEMEHTOB CChUIOYHOTO THIIA.
[Ipu co3manuum O0OBEKTa MaccMBa €ro 3JIEMEHTaM 3aJaloTCsl 3HA4YeHUs 10
yMo4anuio — 0 711 YUCIOBBIX TUIOB, null s ccbulouHbIX. [locKOIBKY MaccuB
SBJISIETCS CCBHUJIOUYHBIM TUIIOM JIAHHBIX, TO €MY MPHUCYIIU JIEMEHThI, XapaKTePHbIC
UIs 00beKTOB — Tmousi, Meroabsl u T.a. CoctaB 0a3oBoro kiacca Array Ui
MacCHUBOB Oy/IET paCCMOTPEH MO3IHEE.

[lepemMeHHBIE THUIIAa MACCHUB MOXKHO TPUCBAaMBaTh W CPAaBHUBATH MEXKITY
coboit. IlpucBamBaHue W CcpaBHEHUE IMPOBOJUTCA IO TPaBUIAM CCHUIOYHBIX
MEepeMEHHBIX. TO €CTh MPUCBAUBAIOTCS U CPABHUBAIOTCS CCHUJIKM HA MACCHUBBI, a HE
AJIEMEHTHI MaCCHBOB.

OonomepHble Maccusbl

OnmHOMEpHBII MaccMB — 3TO OrpPaHUYEHHAs MOCIEI0BAaTEIbHOCTD
OJIHOTUIHBIX JTAaHHBIX, UMEIOIIUX OJHO UMs W TMPEINoJiaralonux obOpaiieHue K
AJIEMEHTaM IMOCIIeI0BATEIbHOCTH 110 UX HOMEPY (MHJIEKCY).

Onucanue 0THOMEPHOTO0 MacCUBa:

<tun>[] <uMms>; //omoMcaHMe CCHUJIKM Ha MacCCUB
int[] arr;//omucahnme CCHUIKM Ha MaCCUB M3 BJIEMEHTOB LIEJIOTO TUIIa

[Tpu onmcaHuyM CCBHUIKKM Ha MAacCUB OOBEKT MacCHUBA HE CO3ACTCS, 4 CCHUIKE
npucBanBaeTcs 3HadeHHe null. OOBEKT MaccHuBa CO37aeTCS SBHO C ITOMOIIBIO
omeparuu NeW. Torma B TMHAMHYECKOW TMaMSATH BBIICIAETCS MECTO NI XPaHCHUS
MaccHBa, U TOJILKO Ha JTOM JTalle 3aJaeTcsl KOJHMYECTBO DJIEMEHTOB MacCHBa
(nMHA MaccuBa).

int[] arr = new 1int[10];/*oBbaBieHre ¥ Co3IaHME MacCCUBa U3
10 uenwx umcen*/

KomuuecTtBO  djIEMEHTOB MaccuBa MOXKET OBITH  3aJaHO  IIEJIBIM
MOJIOKUTENBHBIM YHCIOM. TaK)Ke KOJMYECTBO DJIEMEHTOB MAacCHUBA MOKET OBITh
3aIaHO  BBIYUCIMMBIM  BBIPAXKEHUEM, PE3YyJbTaT KOTOPOTO MMEET  THI,
NPUBOJIUMBIM K int, uint, long wm ulong.

Kak mpaBuio, 115 3alaHus MakKCUMaJIbHOTO MHAEKCA DJIEMEHTAa B MAaCCUBE
UCIIOJIB3YeTCs €ro nosie Length, XpaHsiiee KOJIMIeCTBO JJIEMEHTOB B MAaCCUBE.

DneMeHThl MaccuBa Bcerjia HyMmepyrorcs ¢ 0, To ecThb MOCHEAHUN 3JIEMEHT
MaccuBa MMEET HOMEp, HAa €IUHMILy MEHBIIUN, YeM JJIMHA MAcCHUBa. DJIEMEHTbI
MaccuBa HMHUIMATIU3ZUPYIOTCS SBHO, KAaK MPABWIO, C MOMOUIBIO HUKINYECKUX
OMEepaToOpOB, HAPUMED:

int[] arr = new int[10];
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for (int 1 = 0; 1 < arr.Length; i++)
{
arr[i] = 1;

}

C njeMeHTaMH MacCHMBa MOJKHO BBITIOJIHATH BCE OMEpaIluu, JOMYCTHMBIC
JIJIs COOTBETCTBYIOIIETO UM THUTIA TAHHBIX.

JIs moJIHOTO 3aJjaHus MAacCHBa JIOJDKHO OBITh M3BECTHO CIICAYIOIICE: THII
AJIEMEHTOB, UMl MacCHBa, KOJIMYECTBO AJIEMEHTOB, 3HAYCHHUS dJIEMEHTOB. B CcBsI3H
C 3TUM BO3MOKHBI HECKOJIbKO BAapUAHTOB OMUCAHUS M MHUIMATIU3AIMd MacCHBa
(ecnu 3apaHee U3BECTHBI 3HAUEHUS €T0 DJIEMEHTOB):

int[] arr = new int[4] {1,2,3,4};//camas mnojHas oopma
int[] arr = new int[] {1,2,3,4};//Her 3amaHud IOJMUHLE
int[] arr = {1, 2, 3, 4}; //cokpameHHas oopma

Bce TPpH IIPpUMCPA OIIUCBIBAIOT 3a1aHUC OJHOI'O U TOI'O K€ MAaCCHBA. Bce TPpH
(bOpMBI ABJIAIOTCA paBHO3HAYHO ITPUMCHHUMBIMU.

HpI/IMCp pa6OTI>I C MaCCHUBOM — BBOJ 3JICMCHTOB MACCHBa C KJIIABHATYPHI U
BBIBO/J] 3JICMCHTOB Ha JKpaH:

Console.WritelLine (”"BBeguTe namMHy Maccua’) ;
int length = Int32.Parse(Console.ReadLine());
int[] arr = new int[len]; /*oBBb4aBJIeHME CCEUIKM Ha MacCCUB U
co3maHMe obnLekTa Maccupa*/
for (int 1 = 0; i1 < arr.Length; i++)//BBOO MaccupBa
{
Console.Write (”"BBemgutre {0}-11 sjaemeHT MaccuBa:”, 1);
arr[i]= Int32.Parse(Console.ReadlLine()); /*nosjeMeHTHHI BBOI*/

}
for (int 1 = 0; i < arr.Length-1; i++)//BHBOI Maccusa

{
Console.Write (”{0}, ”, arr[i]); /*BHIBOIL  Uepes3s «,» BCeXx
3JIEMEHTOB, KpPOMe I[ocjiegHero*/

}
Console.WritelLine (arr[arr.Length-1]); / *BHIBOI IOCJIEOHETO
3JIEMEeHTa ¥ IepeBOJI Ha HOBYID CTPOKY*/

IIpsimoyzonvrbie maccugol
[IpsiMmoyroJibHbIE MacCHBBI UMEIOT OOJIee OAHOTO U3MepeHus. B nBymMmepHOM
cillydae, HaumOojee YacTO BCTPEYAIOLIEMCS, MAacCUB IPEACTABIAET COOOU
NpsIMOYTOJIbHUK (MaTpully). B TpexMepHOM ciiydae — napajijiesienunes, 1 T. /1.
byaem paccmaTpuBaTh MHOTOMEpHBIE MPSIMOYTOJbHBIE MAacCUBBI Ha
pUMeEpPe TBYMEPHBIX.
OOBbsBIIEHUE CCHUIKH HAa IBYMEPHBIM MacCHB 3JIEMEHTOB 11€JIOTO THIIA:

int[,] arr; // arr = null
OOBsIBICHUE U CO3/TaHKE 00OBEKTA JBYMEPHOTO MaCCHUBA:

int[,] arr = new int[2,3];
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[TepBBIM yKa3bIBAETCS YUCIIO CTPOK, BTOPHIM — YHUCIIO CTOJIOIOB MaTpuilbl. 1
CTPOKHU U cTONOLBI HyMepytoTes ¢ 0. B naHHOM npuMepe 3HaueHUs FJIEMEHTOB 10
YMOJIYaHUIO 3a1aF0TCs paBHbIMH 0.

IIpy M3BECTHBIX 3HAYEHUAX AIEMEHTOB OIMCAaTh MACCHB MOXXHO OJHUM W3
CJIEYIOIUX CIIOCOOOB:

int[,] arr = new int[2,3];

int[,] arr = new 1int[2,3] {{1,2,3}, {4,5,6}}; /*warpuua
M3 OBYX CTPOK UM TpPex cToabuos*/

int[,] arr = new int[,] {{1,2,3}, {4,5,6}}; /*varpuua wus
IByX CTPOK M TpexX CTONBLOB 6e3 ykKaszaHusa pasMepHocTm* /

int[,] arr = {{1,2,3},{4,5,06}}; //coxpamennas dopma

OOpaboTka AByMEPHBIX MACCUBOB IPOU3BOJAUTCS, KaK MPABUIIO, C TOMOILBIO
JBYX BJIO’KEHHBIX IIUKJIOB. [IprMep BBOJA JBYMEpPHOIO MacCuBa C KJIABUATYpHI U
BBIBOJIa HA DKPAaH:

Console.Writeline (“BBemuTe UMCIIO CTPOK Maccusa”) ;
int rows = Int32.Parse (Console.ReadLine());
Console.WritelLine (”“BBemnuTe uUMCIIO CTOJIOLOB Maccusa”) ;
int columns = Int32.Parse (Console.ReadLine());
int[,] arr = new 1int[rows,columns]; /*oBBb4aBJIeHME CCBJIKM Ha
MaCCHMB U CcoO3maHve obbeKkTa MaccuBa*/
for (int i = 0; 1 < rows; 1i++)//MIOCTPOUYHEI BBOI MaccCHBa
{
for (int 7 = 0; j < columns; J++)

{

Console.Write ("Brenure {0}-1 smement {1l}-11 cTpoxmu:”, J, 1i);

arr[i,j]l= Int32.Parse (Console.ReadLine());//BBOO BJeMeHTa
}
}
for (int i = 0; 1 < rows; i++)//IOCTPOUHEII BHBOJI MacCHBa
{
for (int 7 = 0; j < columns-1; j++)
{
Console.Write (”{0}, 7, arrl[i,]jl); /*BoBOom uepe3s <«,» BcCexX

3JIEMEHTOB, KpPOMe I[ocJjiemHero*/

}

Console.WritelLine (arr[i,columns-1]); / *BHIBOLI IoCJIegHEeT O
3JIEMEHTa ¥ IepeBOI Ha HOBYKD CTPOKY*/

}
PaGoTa ¢ maccuBamMu pa3MepHOCTHIO OOJIBIIIEC JABYX BEICTCS aHATIOTHYHBIM

o0pa3oM, TOJIBKO YBEIIMUMBACTCS KOJMYECTBO MHJICKCOB M YPOBECHB BIIOKEHHOCTH
IIUKJIOB OOPaOOTKHU.
Cmynenuamvie Maccusvl

CryneH4aTslii MacCUB — 3TO OJIHOMEPHBIM MAacCHUB CTYIEHYATHIX MacCHBOB,
Pa3MEpHOCTh KOTOPBIX Ha €IWHHUIY MEHbIIE. TO €CTh NBYMEpPHBIN CTyleHYaThId
MacCHB — OTO OJHOMEPHBIH MacCHB OJHOMEPHBIX MAaCCHBOB, TPEXMEPHBII
CTYNICHUYAThII MAacCMB — 3TO OJHOMEPHBIA MAaCCHB JBYMEPHBIX CTYNEHYATHIX
MAaCCHBOB, KaXIbld W3 KOTOPBIX SIBIISETCSA OJHOMEPHBIM MacCcMBOM W T.1. Ha
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pUCYHKE 2 TIpe/CTaBlieHa B OOIIEM BHUJE CTPYKTypa JABYMEPHOTO CTYIEHYATOTO
MaccCuBa.

0 1 2 3 Length-1

Maccue

Pucynok 2. CTpyKkTypa IByMEPHOI'O CTYIIEHYAaTOr0 MacCUBa

To ecTp cTyneH4YaTbli MacCUB — 3TO OJHOMEPHBIM MAacCHUB MAacCCHUBOB C
Pa3JIMYHBIM KOJIMYECTBOM 3JIEMEHTOB.

OObsIBJICHUE CCBHUIKM Ha JBYMEPHBIA CTYNEHYATHI MAacCHB DSJEMEHTOB
L[E€JIOTO THUIIA:

int[][] arr; // arr = null
OOBsiBIICHHE U CO3J]aHNE 00BEKTA IBYMEPHOT'O CTYIIEHYaTOTO MAaCCHUBA:
int[][] arr = new int[2][];

Takum 00pa3oM, cHayana co3/JaeTcsi OOBEKT OJHOMEPHOIO MacCHBa
3aJaHHOW JUTMHBI, a KaXJIbli M3 MAaCCHBOB CTYIIEHYaTOI'O MacCHBa HYXHO
CO31aBaTh OTIEILHO:

int[][] arr = new int[2][];
arr[0] = new int[3];
arr[l] = new int[4];

B nanHOM mpumepe OOBSBICH CTyNEHYAThId MACCHUB, COCTOSIIUN U3 JIBYX
OJIHOMEPHBIX MAaCCHUBOB IIE€JIBIX 3JIEMEHTOB, MEPBBIM M3 KOTOPHIX ¢ HOMepoM ()
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COCTOMT M3 TpEX DJJIEMEHTOB, a BTOPOM C HOMEpPOM | COCTOMT M3 4YeThIpex
AIIEMEHTOB.
MaccuB MOXHO Tak)Xe 3a1aTh B COKpAILEHHOHN dopme:

int[][] arr = {new int[3], new int[4]};
WK, €CJIM 3HAUCHHUS DJICMEHTOB M3BECTHBI:

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

OO6parteHue K 3JIEMEHTY MIPOU3BOJAUTCS 10 JBOMHOMY HHACKCY

arr[i] [J]

MHOroMepHbI€ CTYIIEHYAThIE MACCUBBI CTPOSITCS AHAJIOTUYHO JIBYMEPHBIM
cTyneH4aTbiM. BooO1e, cTyneHYaTble MacCUBBI MOXO0XXH Ha MPSIMOYTOJIbHBIE, U

paboTa C HUMHM MPOUZBOAUTCA TEMH K€ IUKIMYECKUMH KOHCTPYKLIMSIMU
Pa3JIMYHOTO YPOBHS BJIIOKEHHOCTH.

Kiacc Array.

Kiacc Array HaxoauTCs B INPOCTPAHCTBE MMEH System W SBIAETCS
0a30BbIM  JUIsI  BceX MaccuBoB. To ecTb Bce MacCHBBl  O0JIaJaroT
(YHKIIMOHAJIBHOCTBIO, OIIMCAHHOMN B 3TOM KJ1acce. DJIEMEHTHI Kjlacca IPUBEJICHBI B
TabmIE.

JJIeMeHT Onucanue Bun
Length KonuyecTBo s5emenToB B MaccuBe | CBOMCTBO (T10J1€)
Rank Pa3zmepHocTh MaccuBa CBolicTBO (10JI€)
BinarySearch | /IsonunbIit TIOWCK, MaccuB | CTaTU9eCKHA METOT

CUMTACTCS  COPTHPOBAHHBIM  TIO
BO3PACTaHUIO
Clear Ounctka wmaccuBa (mpucBoeHue | CTaTUYECKHU METO
DJIEMEHTaM 3HAYCHUH o
YMOJTYaHUIO)
Copy Kommposanue 3aaHHOro | CTaTUYEeCKUI METO/T

Jyara3oHa 3JEMEHTOB (WM BCEX
AJIEMEHTOB) B JIPYTOl MacCUB

CopyTo KommpoBanue Bcex  aneMmeHTOB | MeTon
OJHOMEPHOI0 MacChBa B JIPYIroOu
OJHOMEPHBI MAaCCUB

GetValue [Tonyuenune snemMeHTa MaccuBa 1o | Meton
UHJICKCY
IndexOf [Touck IEPBOTO BxoxaeHus | CTaTMyecKuii METO

3HAa4YCHMUS B OI[HOMepHBIﬁ MacCCHB

LastindexOf |Ilouck mocinennero BxoxkaeHUs | CTaTHYECKUIA METO
3HAYEHUS B OJJTHOMEPHBIA MAaCCUB

Reverse Pesepc (M3MeHeHne nopsiaka | CTaTUYeCKU METO
DJIEMEHTOB B MacCHBE Ha
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00paTHBIN)

SetValue VYcraHoBka 3HaueHHUs 3JieMeHTa 1o | Meron
WHJICKCY

Sort CopTupoBka MaccuBa no | CTaTuyeckuii MeTo
BO3PAaCTaHUIO

Knacc Array sBisercs 0a30oBbIM Ui BCEX MACCHBOB, 3HAUYUT, JIIOOOM
MacCHB HESIBHO IMpeoOpasyem K Tuiy Array. Ho CTOMT 3aMeTuTh, 4TO Kjacc
Array HE NOJJICPKUBAaeT MHJICKcAlMi. TO €CcTh, €CIIM HAa MAacCUB €CTh TOJBKO
CChUIKA THIA Array, TO K 3JEMEHTAaM MacCHBa HET JOCTyla C TOMOIIbIO
ormeparuu «[ ]», a ToapKo ¢ momoiisio Meto1oB GetValue n SetValue,

[Ipumep:
int[] arr = {2,5,3,1,4};
for (int i = 0; 1 < arr.Length; i++) //BEIBOO Maccusa
{
Console.Write(arr[1i]1+” 7);

}
Console.Write (”\n”) ;
Array.Reverse (arr); // peBepc Maccusa
for (int i = 0; 1 < arr.Length; i++) /*BHBOI pPEBEPCUPOBAHHOTO
Maccupa*/
{
Console.Write (arr[i]l+"” ) ;
}
Console.Write (”\n”); //mnepeBOI Ha HOBYI CTPOKY
Array.Sort (arr); //copTupoBKa MaccuBa 10 BO3PaACTAHMIO

for (int 1 = 0; i < arr.Length; i++) /*BEHBOO OTCOPTUPOBAHHOTO
Maccuea*/
{

Console.Write(arr[1i]+” ") ;

}

Console.Write (”\n”) ;

Array a = arr;//cceuka a vMeeT Tun Array,CChUlaeTCs Ha MaCCUB arr
for (int i = 0; 1 < a.Length; 1i++) /*BEHIBOI MaccCuUBa arr uepes
CCHUIKY a, MHOeKCcaluud He HonmepxmuBaeTcsa*/

{

Console.Write (a.GetValue(i)+” ”);

}

Console.Write (”\n”);

Iuxka foreach pis paGoThI ¢ MACCUBAMU.

[Muxn foreach ObuT onucan B Teme 2. g paboThl ¢ MaccMBaMu ITHUKI
MPUMEHSIETCS TOT/Ia, KOTJa AJIEMEHThl MAacCUBa HE HYKHO U3MEHSTh. ToO ecTh 1s
BBIBOJIA MJIM IIOMCKA.

[Tpumep: BriBog MaccuBa ¢ momonipto 1ukia foreach.

int[] arr = {2,5,3,1,4};
foreach (int element in arr)

{
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Console.Write(elem+ 7 7);

}

Console.Write (”\n”); //mnepeBonm Ha HOBYK CTPOKY

MaccuBbL 00BEKTOB.

Kak yxXe TroBOpHIOCH, MacCUB MOJXET COJICP)KAaTh 3JIEMEHTHI HE TOJIBKO
3HAYaIIero Tuma. B MaccuBe MOTYT cojiepKaThCsl DJIEMEHTHI Kilacca, OIMCAaHHOTO
[I0JIb30BaTelieM. Takoll MacCHUB Ha3bIBAIOT MacCUBOM 00BeKTOB. Ero ommcanue u
CO37aHME TIOXO0KE Ha CO3/IaHHE CTYIICHYATOrO MacCUBa — M CaM MacCHB M OOBEKTHI

HY>XHO CO3/1aBaTh ABHBIM 06pa30M C IIOMOIIBIO OIICpAlIU NEW.

class MyClass
{

}

MyClass|[] arrayOfMyClass = new MyClass([3];

arrayOfMyClass[0]
arrayOfMyClass[1]
arrayOfMyClass|[2]

= new MyClass ()
= new MyClass ()
= new MyClass ()

OOBEKTHI B MacCHBE CO3JIAIOTCS BBI30OBOM KOHCTpyKTOpa. KoHewHo, s
WHULNMAIN3AUA  O0OBEKTOB MOXKHO HCIIOJIb30BaThCS  JIIOOOM  KOHCTPYKTOP,

UMEIOINICS B KJIacce.

CHUMBOJIBI

Tun char npenHa3HayeH sl XpaHeHHUs] CUMBOJIa B KOJIUpoBKe Unicode.
Knacc Char u3 mpocTpaHCTBa UMEH System SBISETCS KIacCOM-O00EPTKOM IS
TAMa char W MPEJOCTaBIsACT 3HAYMMOMY THUIY OOBEKTHBIE BO3MOXKHOCTU. B
KJIACCE OIPEJIETICHBI CIEAYIOIINE METOAbL, BCE OHH SIBIISIFOTCS CTATUYECKUMH.

Metoa

Onucanue

GetNumericValue

Bo3sBparaer uncnoBoe 3HaueHue udpsl wim -1, ecnu
CHUMBOJI HE IUdpa

GetUnicodeCategory

Bo3BpamaeT KaTCropnro CUMBOJIA

IsControl

BosBpamaer  true, ecam  CHMBON  SIBIISITCS
YIPaBJISIONTUM

IsDigit Bospamiaer true, eciim cumBout — nudpa

IsLetter Bo3sspaiaer true, ecim cuMBoJI - OyKBa

IsLetterOrDigit BosBpariaer true, eciiu cuMBoII — OyKBa Wi nudpa

IsLower BosBpamaer true, eciam CHUMBOJN  MPUHAICKHUT
HUKHEMY PErUCTpPY (CTPOUYHBIN)

ISNumber BosBpamiaer true, ecnmu cumBon — uudpa (aecaTuyHast

00041 HIGCTHaIH_IaTepI/I‘-IHaﬂ)

IsPunctuation

Bo3spamaer true, ecinm CMUMBOJI — 3HaK IPENUHAHUS

IsSeparator

B03BpamaeT true, €CJIM CMMBOJI — pa3aCINTCIIb
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IsUpper Bo3Bpamaer true, eciu CHMBOJ  MPUHAJICKUT
BEPXHEMY PErUCTpPY (ITPOMUCHOIN)

IsWhiteSpace Bo3sspainaer true, eciam CuMBOJI — IPOOETBLHBIN

Parse [IpeoOpazyeT 0JHOCUMBOJIbHYIO CTPOKH B CUMBOJI

ToLower [TpeoOpa3yeT CUMBOJ K HUKHEMY PETUCTPY

ToUpper [TpeoOpazyeT CUMBOJ K BEPXHEMY PETUCTPY

MaxValue Bo3sBpaiaer cuMBOJI ¢ MAaKCUMaJIbHBIM KOJIOM

MinValue Bo3sBpaiiaer cCMMBOJI ¢ MUHUMAJIbHBIM KOJIOM
[Tpumep:

char a = "A', b = "\x63’, ¢ = "\u0032";

Console. WriteLine (” {0}, {13}, {2}y, Char.ToLower (a),

Char.ToUpper (b), Char.GetNumericValue(c));

char d;

for (;7)

{
Console.Writeline (”"BBegure cuMBOJI”) ;
d = Char.Parse (Console.ReadLine()) ;

if (Char.IsLetter(d)) Console.WritelLine (”Bykra’”);
if (Char.IsDigit(d)) Console.WriteLine ("Ludpa”);
if (Char.IsUpper(d)) Console.WriteLine (”"Bepxuum peructp”);

if (Char.IsPuctuation(d))Console.Writeline (”3Hak npenmuHaHua”) ;

(
(
(
if (Char.IsLower (d)) Console.WriteLine (”"HwxHut permucTp”) ;
(
if (d == '0’) return;

CuMBOJIBI MOTYT OOBEIMHATHCS B MAacCHUBBI. MacCuMB CHUMBOJIOB, Kak MU
I000i1 MaccuB, sSBISIETCS 00BEKTOM Kjacca Array. K Hemy mpuUMeHUMBI Bce
omepanuu, XapakTepHsle s maccuBoB. MaccuB cumBoiiom HE SABJISETCHA
CTPOKOM.

Crpoxu
Cmporxoswiii mun String

Tun string OTHOCUTCS KO BCTPOCHHBIM THmaMm si3bika C#, sBusercs
CCBUTOYHBIM TUTIOM. Bce mepemMenHbie Thma st ring sBISIOTCS 00beKTaMu Kilacca
String U3 MPOCTPAHCTBA UMEH System U XpaHsaT HabOp CUMBOJIOB B KOJIUPOBKE
Unicode. Crpoka 00saaeT YINPOIICHHBIM CHHTAaKCHCOM CO3JIaHUs, TO €CTh
omepanus new TpPH CO3MaHUM OOBEKTAa CTPOKM HE THIIETCS, €CJIH CTPOKa
MHUIUAIU3UPYETCS] CTPOKOBBIM JIMTEPATIOM:

string s = “Mama wMmbUIa pamy”;

CYI_I_IeCTByeT €II€ HECKOJIBKO ABHBIX CII0co00B CO31aHus 1 MHUIIHAJIM3allu1
CTPOKH:

string s = new string(’a’, 20);//crpoxa m3s 20 CuUMBOJIOB «a»

char[] a = new {’a’, '"b", 'c’}

63




string s =

new string(a);

CTpoku OTHOCATCS K HEU3MEHSEMbIM THMaM JaHHbIX. To ecTh mpH
BBINIOJIHEHUM METOJIOB U Ollepalui, U3MEHSIOMMUXCA CTPOKY, CO3/JAaeTCsl HOBBIN
AK3EMIUISP CTPOKH (@ CTapblil OCTAETCS HEIOCTYMHBIM B TMHAMHYECKOW NMaMATH U
MOTOM yOHUpaeTcsi COOPITUKOM Mycopa).

Omnepatyu co CTpOKamu:

— TMPUCBAMBAHUE - «=N;

— TMPOBEpKa Ha PABEHCTBO — «==Y;

— TMpOBEpKa Ha HEPABEHCTBO — «!=x;

— KOHKaTeHalus — «+»;

— YTEHHE MO UHACKCY — «[ |»;

[Ipu cpaBHEHHH CTPOKH CPAaBHHUBAIOTCS TIO0 3HAYCHUIO, HECMOTPSI HA TO, YTO
SIBJITFOTCSI CCBUTOYHBIM THUIIOM JaHHBIX. CTPOKH CYUTAIOTCS PaBHBIMHU, €CII UMEIOT
OJIMHAKOBYIO JUTMHY M PaBHBI IIOCUMBOJIEHO. BO BCeX OCTaNbHBIX CITydasX CTPOKH
CUMTAIOTCSl HEPABHBIMH.

B kmacce String omucaHbl CIEAYIONIME 3JIEMEHTBI, MPEIOCTABISIONINE
CTPOKE OOBEKTHYIO (DYHKIIMOHATILHOCTH:

JJ1eMeHT Onucanue Bun
Compare CpaBHeHHE JBYX CTPOK Cratudeckuil METOJT
CompareTo CpaBHeHue TeKyled CcTpoku c | Meroa

JIPYTOU CTPOKOU
Concat Ckuieiika  mpou3BOJIBHOTO  yucia | CTaTUYECKUi METOT
CTPOK
Copy Co3aHne KoM CTPOKH CTaTu4ecKuil METOJ
Empty Ilycras crpoka CraTtnyeckoe nosue
IndexOf Nunexkc  mepBoro  BXOXACHHS | MeTon
MOJICTPOKH (CMBOJIa) B CTPOKY
LastindexOf Nupekc mnocmennero BxoxzaeHus | Meron
MOJICTPOKH (CUMBOJIA) B CTPOKY
IndexOfAny Nunexkc TIEPBOTO BXOXKIeHUS | MeTon
ao0oro w3 Habopa CHUMBOJIOB B
CTPOKY
LastindexOfAny | Muaekc mociaenHero BXOXAeHHS | MeTos
mo0oro w3 Habopa CHUMBOJIOB B
CTPOKY
Insert BcraBka moactpoku B 3amaHHyro | Meron
MO3UITUIO0 CTPOKH
Length JUITMHA CTPOKH — YHUCII0 CUMBOJIOB B | CBOMCTBO
CTPOKE
PadLeft JloOaBiieHne  3amaHHOro  umcia | Meron
npo0esIoB B HAYAJIO CTPOKU
PadRight JloOaBiieHne  3amaHHOro  umcia | Meron
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po0eIoB B KOHEI] CTPOKU

TrimStart VYnanenue mnpobena u3 Hayana | Meron
CTPOKH

TrimEnd Ynaneane tmpobena W3  KoHma | Merton
CTPOKH

Trim Ynaneane mpoOenoB u3 Havana u | Merton
13 KOHIIA CTPOKH

StartsWith Bosppamaer true, eciam crpoka | MeTon
HAYMHACTCS C 33JJaHHON TIOJICTPOKH

EndsWith Bosppamaer true, eciam crpoka | MeTon
3aKaHYMBaETCS 3aJaHHOM
IIOJICTPOKOM

Remove YnaneHne TMOACTPOKM 3alaHHOU | Meton
JUIMHBl W3 3aJaHHOM  ITO3HIIUH
CTPOKH

Replace 3ameHa BCEX BXOXJIeHUl | Meton

MOACTPOKA  (CMMBOJNA)  Apyrou
MOJICTPOKOM (CUMBOJIOM)

Substring KomupoBanue MOJICTPOKH ¢ | Meron
3aJITaHHOM MO3UIMU B CTPOKE

ToCharArray [IpeoOpazoBanue cTpoku B maccuB | Merton
CHUMBOJIOB

ToLower [IpeoOpazoBanue Bcex CUMBOJIOB B | MeTon
CTPOKE K HIDKHEMY PETHCTPY

ToUpper [IpeoOpazoBanue Bcex CUMBOJIOB B | MeTon
CTPOKE K BEPXHEMY PETUCTPY

Split Pasnencane cTpokum Ha MaccuB | MeTon
CTPOK (cno), pa3AeIuTeNH
YKa3bIBAIOTCS B napaMerpax
MeToza

Join [IpeoOpazoBanne MaccuB CTPOK | CTaTHYECKUM METOT
(clIoB) B OJOHY CTpPOKYy 4Yepe3
YKa3aHHBIN Pa3IeIUTEND

Crenyer OTMETUTH, YTO BCE METOJbl M3MEHEHHS CTPOKH BO3BPALIAKOT B
KaueCTBE Pe3ysbTaTa HOBYIO CTpOKy. CTapasi CTpOKa OCTAeTCsI HEU3MEHHOM.
[Tpumep.

string s = ”“Mama MwBJIa pamy’”’;

Console.WriteLine (s) ;

string sl = s.Substring(5); //xomnupyeTcsd nomcrTpoka c 5 cuMmBoJa
Console.WriteLine (sl);

string s2 = s.Remove (4,5);

Console.WritelLine (s2) ;

string[] words = s.Split (" ');
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string res = String.Join(’;’, words);
Console.WritelLine (res) ;

Cmpoxkoswiti mun StringBuilder

IIockosbKy CTpOKa String OTHOCHUTCS K HEU3MEHSEMBbIM THUIIAM JAaHHBIX,
TO TPU MHOTOYMCIEHHBIX NPEeoOpa3oBaHUAX KaXKIbld pa3 CO3/1aeTcsi HOBBIU
CTPOKOBBIN 00BEKT. TO eCTh MaMsTh pacXoAyeTcsi HepaunoHaibHO. /L1t paboTsl co
CTpOKaMH, TpeOYIOIIMMHU MHOTOYUCIIEHHBIX MU3MEHEHHH, HCIIONb3YIOTCSI OOBEKTHI
Kiacca StringBuilder. OTOT Kiacc MNPUHAUICKHUT MPOCTPAHCTBY HMEH
System.Text. Crpoka StringBuilder TpeOyeT 00s3aTEIbHOTO SIBHOTO
CO3JaHMs DJK3eMIuipa. B Kilacce OIMCaHO HECKOJBKO IEeperpyKEHHBIX
KOHCTPYKTOpPOB.
StringBuilder sbl = new StringBuilder

StringBuilder sb2 = new StringBuilder (”"Mama MbUIa pamy”) ;

()7
(r
StringBuilder sb3 = new StringBuilder (20);
(
(

StringBuilder sb4 = new StringBuilder (”“Mama wwema pamy”, 20);

StringBuilder sb5 = new StringBuilder (”"Mama wweia pamy” 0,4,20);

Broponn mnpumep — co3maHue CTpoKM Tuna StringBuilder ¢
VHUIMAIA3alMENd CTPOKOBBIM JUTepalioM Tuna String. Tperuid npumep —
co3gaHue oObekTa THma StringBuilder pasmepom 20 Oaiit. YerBepTblil
npUMep — co3llaHue OOBbEKTa C SIBHOM MHHMIMANU3alued U yKa3aHUEM pa3Mmepa.
[IaTe1it npriMep — 00BEKT MHULIMAIU3UPYETCS MOACTPOKOM B 4 CUMBOJIA, HAUMHAS C
HyJleBoro, U pasmepom 20 Oaiit. B mnepBoMm mnpumepe, Korga He 3ajaHa
WHUALMAIN3alMs. U HE 3aJaH pasMep, CO3MAETCS IMYCTasl CTPOKA IO YMOJIYAHUIO
pazmepom 16 GailT.

CocraB kinacca StringBuilder.

JJ1eMeHT Onucanue Bun
Append JloOaBiieHHEe B KOHEIl CTPOKHU Meron
Capacity EmkocTh 6ydepa (pazmep ctpoku) | CBOHCTBO
Insert BcraBka mnonactpoku B 3amgaHHyro | Meton
MO3UINIO CTPOKH

Length KonnuectBo cumBOiOB B cTpoke | CBOMCTBO
(1JIMHA CTPOKM)

MaxCapacity | MakcumanbHO BO3MOKHAsE eMKOCTh | CBOMCTBO
oydepa

Remove VY nanenue noacTpoku Meton

Replace 3aMmeHa BCEX BXOXHeHui | Merox
MOACTPOKH  (CHMMBOJA)  JIpyrou
MOACTPOKOU (CUMBOJIOM)

ToString [IpeoOpa3zoBanne k cTpoke Tuma | Meron
String
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CnenyeT OTMETUTh, 4YTO METOJbl M3MEHEHHUSI CTPOKH PEAAKTUPYIOT
TEKYIIYIO CTPOKY 0€3 MOpOKACHHS HOBBIX OOBEKTOB.
[Tpumep.

Console.WritelLine (”"BBenure cCcTpoOky”) ;
Console.ReadLine () ;

StringBuilder s = new StringBuilder();
S.Append (“Bel BBeM CTpPOkKy: ) ;

s .Append (Console.ReadLine()) ;
Console.WritelLine(s);

s.Replace("a’, "0o’);
Console.WritelLine(s);

Knacc Random/

OTOT KJIacC ONMUCBHIBAET TIE€HEPATOP CIIy4YallHBIX I10CJIEN0BATEIbHOCTEN
(I'CII) u npunammexuT npocTpancTBy uMeH System. Co3ganue I'CII Bo3mMoxHO
C IOMOUIBIO IBYX KOHCTPYKTOPOB:

Random genl = new Random(); // 1
Random gen2 = new Random(l); // 2

B nepsom mnpumepe umnunmanuzanus ['CII nmpous3BoAWTCS OT TEKYLIEro
MOMEHTa BPEMCHH, TPU KaXXJIOM HOBOM 3aIlyCKe IPOrpaMMbl TCHEPUPYETCS
YHUKaJbHas nocienoBarebHoCcTh. Bo Bropom npumepe ['CII nHunmanmsupyercs
IENIBIM YUCJIOM, TIPU KKIAOM 3aIyCKe MPOTrpaMMBI MOCIEIOBATEILHOCTh OyAeT
TIOBTOPSTHCS.

Mertomb! kitacca Random it monmydeHus CrydaiHbIX YUCEIT:

— Next() — Bo3Bpamaer ciay4aifHOe YuciIO THIa INt U3 BCero jauMana3oHa

BO3MOKHBIX 3HAUCHMI;

— Next(<max>) — Bo3Bpalaer ciay4aiHoe Iejaoe 4ucio u3 auamnasona [0,

max);

— Next(<min>, <max>) — Bo3BpalaeT CJIy4alHOE IIeJI0e YHCIO U3

auarnaszoHa [min, max);

— NextBytes(array) — 3anonHsieT MaccuB CilydaliHBIMU yuciiaMu Tuna byte

u3 auamasona [0, 255];

— NextDouble() — BosBpamiaer ciay4aiiHOE€ BEHICCTBEHHOE YHCIO U3
nuarmasona [0, 1).
[Tpumep.
Random gen = new Random(); //cosmaume I'CII
for (int i = 0; 1 < 10; i++)
Console.Write (”{0} ”, gen.Next (1000)); //Bemeom 10 umcen < 1000
Console.WriteLine () ;
byte[] ar = new byte[10];//co3mauue maccuBa OamT

a.NextBytes (ar);//3anojHeHue Maccupa OamT
for (int i = 0; i < ar.Length; i++)
Console.Write (”{0} ", ar[il]l);
Console.WriteLine () ;
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Console.WriteLine (gen.NextDouble ());//BHBOI BemMECTBEHHOTO UYMCIIa

Kiacc Object.

Kimacc Object sBnsfercss pPOIWUTENBCKAM KJIACCOM U1 BCEX KIIACCOB
oubnuorexu .NET. Bece nouepHue kinacchl HacIeAyrOT 3JIEMEHTHI Kilacca Object.
Hacnennukn MoOryT mosip30BaThCsi 0a30BBIMH pean3allMsiIMM METOJIOB Kiacca,
100 nepeonpeAesaTe HEKOTOPbIE U3 HUX.

CocraB knacca Object.

public virtual bool Equals(object o) — mpoBepka Ha
ASKBUBAJICHTHOCTh TEKYIIETO0 OOBEKTa M TMEpPEJaHHOIo IMapaMeTpa.
bazoBas peanuzamus Bo3Bpaimiaer true, eciaum TEKyIIU OOBEKT U
NepeJaHHbIN MMapaMeTp SIBISIOTCA CChUIKAMU Ha OJWH U TOT K€ OOBEKT
(1711 CCHUTOYHBIX THUIIOB JIAHHBIX), WJIM €CIIM TEKyllee 3HAYeHUE PaBHO
nepeJaHHOMY 3HAYEHUIO (IJ1s1 3HaYaIuX TUIOB JIaHHBIX ). MeTo1 MOKHO
NepeonpeesisiTh B MOTOMKaxX JJig 3aJlaHus COOCTBEHHOrO IpH3HAaKa
HKBUBAJICHTHOCTU OOBEKTOB;

public virtual int GetHashCode () —  METOJ,
BO3BPAILAIONIANA XJII-KOJ TEKYyIero o0bekTa. XdII-KOJ — 3TO IeJioe
YHCII0, UICHTUPUIMpYIOlee OOBEKT. Y PKBUBAICHTHBIX OOBEKTOB XOIII-
KOJIbI JIOJKHBI OBITH PaBHBI, MOATOMY ATOT METOJ MEPEONpeesaeTCs
BMECTE C METOIOM Equals;

public static bool Equals (object ol, object 02) —
METOJ| BO3BpalllaeT true, eciam cCbUIKM Ol U 02 CChUIAIOTCS HA OJIUH U
TOT K€ OOBEKT (IJIs1 CCHUIOYHBIX THUIOB JAaHHBIX), WU 3HauyeHue ol
PaBHO 3HAYCHHUIO O2 (IJIs 3HAYAIIMX TUIIOB JAHHBIX). MeETOo SBISIETCS
CTATUYECKUM U HE TIpeHA3HAUYCH JIs MePEoIpe/IeIeHuUs;

public Type GetType () — METOX BO3BpAaIIACT MOPEIACTABICHUE
KJIacca, K KOTOPOMY MPUHAIJIEKUT TEKYIIUH 0OBEKT (B BHUJE OOBEKTa
Kiacca Type);

public virtual string ToString() — merona mpeoOpa3yeT
CONEP)KMMOE O00BEKTa B CTPOKy. baszoBas peanuzamnus MeTona
BO3BpAIIAE€T B BUJE CTPOKU THUI OOBEKTA W aJ[PEC €ro pa3MeIiCHHs B
MaMsATH, METOJ MOKHO TIEPEOTIPEICIUTh B TOTOMKAX JJIsl (HOPMHUPOBAHUS
CTPOKOBOTO MPEACTABICHUS O0BEKTA.
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Tema 6. UckiirouuTe/IbHbIE CUTYaALIUN.

Bo BpeMms BbIMOIHEHUS JIH000M MpOrpaMMbl BO3MOXKHO BO3HUKHOBEHUE
OLIMOOK — HEKOPPEKTHOCTh BBOJAA, JelieHne Ha (), BBIXOJ 3a TpaHUIly TPYIIIIHI,
pa3pbIB COEAUMHEHUS U T.JI. DTH OIIMOKU HYKHO KaKUM-TO 00pa3oM 00padaThiBaTh.
CylIecTBYIOT pa3IMyHbIe MOAXOAbI K 00paboTKe OUTMOOK MCIIONHEHHUS, HAalIPUMED,
IpeKpaInieHne paboThl MPOTPaMMBI ¢ BO3BpAIICHHEM KOja OMMOKH (KaK B S3bIKA
[Tackanp), wiu BO3BpalleHHEe M3 (QPYHKIUM KOJa OMIMOKM JJIsl JalbHEWIIeH ero
nporpamMmmMHOi 00paboTku (kak B si3bike CH). B 00BEKTHO-OpHEHTHPOBAHHBIX
A3bIKAX OMNEPUPYIOT MOHATHEM  UCKIIOYUMENbHOU cumyayuu — OIIUOKH
WCIIOJTHEHUSI POTPaMMBI.

HckntounTenbHble  CUTyallUd  JEISATCA  Ha:  MpelCcKa3yeMble U
HEIMpEeJICKa3yeMble,  YCTpaHUMbIE W HEYCTpaHUMBIE. [Ipenckazyembie
UCKJIIOYUTEIBHBIE CUTYyallUd MPOrPAMMUCT MOKET MPEINOI0KUTh, UCXOAS W3
HalKMCaHHOTO MPOTPaMMHOIO KOJA, HEMpEICKa3yeMble TPYJIHO MPEANOJIOKUTH,
IISIAST HAa KOJ, TIOCIEACTBUS HEYCTPAHUMBIX HCKIIOUUTEIBHBIX CUTyalul
KPUTHYHBI, OHHM 3aBEpPLIAIOT MPOTPaMMy, a YCTPAHHMbBIE HWCKIIOUHUTEIbHBIC
CUTyalldd TO3BOJISIIOT MPOTPAMMHCTY MPOU3BECTH PsJ BOCCTAHOBUTEIBHBIX
JeHCTBUN 0€3 MpeKpaiieHus: padboThl TPOTrPaMMBI.

MexaHu3M HCKIIOUUTENIbHBIX CUTYaI[ui IMO3BOJSET JIOTMYECKU OTHEIIUTH
MOMEHT OOHapy>XEHMsI OIIMOKU OT Tpolecca ee 00pabOTKHU, TO €CTh MOSBISAETCS
omuOKa B OJHOM OJIOKE KOJa, a BOT 00pabaThIBa€TCs B IPYTOM.

Mb1  OymeM  UMETh  JI€JI0  C  MPEJICKa3yeMbIMH  YCTPAHUMBIMU
UCKJTFOYUTEILHBIMU CUTYaLUSIMU.

[Ipyn BO3HMKHOBEHHWU OUIMOKM WMCIOJHEHUS MPOTpaMMbl B JUHAMUYECKOMN
naMsATH CO3JaeTcsi 0CoObI 00BEKT — uckatoyeHue. Ero OCHOBHOE Ha3Hau€HUE —
npepBaTh paboOTy TOTO METOJa, KOTOpbIM mpuBen K ommoke. ['oBopsT, uToO
UCKIIIOUCHHUE «BBbIOpachiBaeTcs». VICkiaroueHne MOKeT ObITh BBIOPOIIEHO Kak
Cpenoil UCIOJIHEHUS], TAK U CAMUM MIPOTPAMMUCTOM.

Bce uckntoueHusi mpuHaiIekKaT OJHOM HMepapXuu HACIEIOBAHUS, KOPHEM
KOTOpPOH ABJISIETCS KJIacC Exception, 0 HEM MOroBOpUM 4yTh Mo3xe. Kiacchl
UCKJTFOUCHUH UMEHYIOTCS clieAyronmM obpazom: <HaszsanmeOmmbxu>Exception.
[TpuBenemM nprmepbl HAUOOJIEE YACTO UCTIOIB3YEMbIX UCKITIOUEHUH.

— ArithmeticException - apudMeTH4eCKue OIMOKH, KJIacc

SABJIAETCS 0a30BBIM JUIS DivideByZeroException 5
OverFlowException;

— ArrayTypeMismatchException — 3anmuch B MAacCHUB 3JJIEMEHTa
HECOOTBETCTBYIOLLETO THUIIA;

— DivideByZeroException — aenenue Ha 0;

— FormatException —mapaMeTp HEBEPHOI'O THIIA;

— IndexOutOfRangeException — BBIXOJ 3a TPaHUIlY MacCUBa;
— InvalidCastException — ommbka mpeoOpa3oBaHUs THIA;
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— OutOfMemoryException — HEOOCTAaTOYHO IIAMATU I CO3JaHUSA
00BEKTA;
— OverFlowException — apudMeTuyecKoe NepernoIHeHuE;
— StackOverFlowException — nepenosHEeHue CTIKA.
KoHeuHo, 3TO He BCe KJIACChI MCKIIOUEHUN, B SI3bIKE UX ropaszio OoJblie,
MBI OyJIeM C HUMHU 3HAKOMUTHCS IO MEPE U3YUEHUS Kypca.

Br1OpotieHHbI OOBEKT HCKIIOYEHHS HY)XHO OTJIAaBIMBAaTh C IOMOIIBIO
CIEUAJIBHOTO OIIepaTopa.

Omneparop try.
OrnepaTop COCTOUT U3 TPEX YACTCH.

try
{
<KOHTPOJIMPYEMBI OJIOK>

}
catch ()

{

<obpaboTkKa MCKJIIKUYEHUS>

}
finally

{

<OMHaAJIBLHHEM OJIOK>

}

biiok try coaep>Xut Koj, KOTOPBIM Modcem BLIOPOCUTH UCKIIIOUeHHUE. biiok
catch mpenHa3HaueH Il OTJIOBA U OOPaOOTKU BHIOPOUIEHHOTO HCKIIOUCHHS.
biok finally OyneT BBIMOJHATLCA B JIIOOOM cllydae, HE3aBUCUMO OT TOTO, ObLIO
JU BBIOPOIICHO WCKIIOUYEHUE B OJioke try. OTCyTCTBOBaTh MOXKET WA OJIOK
catchum finally, HO He 00a cpa3y.

biokoB catch MoxeT ObITh HeckolbKo. bioku catch wmoryr ObITh
3amucaHbl B CIAEAYIONUX Tpex (hopMax:

1.

catch (<TMn mMCKIOUeHUA> <UMSI>)

{

<obpaboTka OOBEeKTa MCKJIIIUEHUSI>;
}
OOBEKTY UCKITIOYCHHS TIPUCBAMBACTCS UMS, TI0O STOMY UMEHH OOBEKT M €ro

COJIEP>KMMOE JTOCTYITHO B Teje 0J0Ka 00paboTKH.
2.

catch (<TUn MCKINOUEeHMS>)

{

<obpaboTka MCKIIKUEeHMS>;
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OOpaboTka HCKIIOUEHHS HE MPEANnojiaraeT JOCTyNa K CaMOMY OOBEKTY
UCKITIOUEHUs, B Tele oO0padoTyrka H3BECTHa HH(GOpPMAIMs TOJIBKO O THIIE
UCKITIOUEHHUSI.

3.
catch

{

<obpaboTkKa MCKIIUEHUSA>;

}

JlaHHbI BUJ TOpelHa3HAuYeH i1 €IMHOOOpa3HOM O0OpabdOTKM JHOOBIX
VCKJIIOUCHU .

Bce Tpu Buaa 06510koB catch MOTYT COCEACTBOBaTh APYr C JIPYIoM B
omeparope try.

broku catch 1o cyTM  TOpENCTaBIAIOT  coOoil  00pabOoTUYMKHU
COOTBETCTBYIOIINX TUIIOB UCKIIOUEHUM. [Ipy BOSHUKHOBEHUM UCKITIOUEHUS OJIOKU
catch mpocMarpuBarOTCsS OJUH pa3 MO MOPAIKY JO TeX MOp, MOKa OOBEKT
UCKIIIOUCHUS HE nodotidem TO THUIYy K YKa3aHHOMY B Iapamerpe Oioka catch.
Kak TOmpko Takoe COBIAJCHUE HAWJIEHO — BBINOJHIETCA COOTBETCTBYIOIIUM
o0paboTuuk UCKIoYeHus. To ecTh B Hayaje Cnucka catch TUIBI UCKIIOYEHUN
CIEQyeT YKa3blBaTh C CaMOr0 HHU3a HEPAPXHUM HACICAOBAHUSA HCKIIOUECHUM.
ChHauana «camble» JOYEPHHUE, A YK IMOTOM POJUTEIBCKUE THUIBI HCKIOUCHUMU.
Tpernii BUA, KaKk NpaBUJIO, 3aMUCHIBACTCS CAMBIM IMOCICIHUM, UCIOIB3YETCS I
OTJIOBA BCEX €ILIE€ HE OTJOBJIEHHBIX MCKIIOYEHHI. 3amuch €ro B Haydalle WJIHU
CepellMHE CIHMCKa HellesiecooOpasHa.

bnox finally, eciim OH e€CTh, BRINOJHICTCS Bcerna. B 0moke finally
OOBIYHO BBITIOJIHAIOTCS JCHCTBHUS, CBS3aHHBIE C OCBOOOXKIEHHUEM PECYPCOB,
MOCKOJIbKY 9TH JCUCTBUS JOJDKHBI OBITH BBITIOJIHEHBI HE3aBUCHUMO OT TOTO,
BO3HMKJIA OITMOKA WJIA HET.

[Topsimox 00pabOTKH UCKITIOUCHUIA.

1. [loTeHUMAIBHO OMAaCHBIN KOJA B OJIOKE try BBIOpACHIBAET UCKIIIOUCHHE.
Brimonnenne Oyioka mpekpamiaercs (Tak Kak OH TpUBEN K OImHOKe), aaiee
nepexosl K MyHKTy 2. Ecnu ommOok He ObUIO, TO KOJ BBIMOJHSIETCS KOPPEKTHO,
Mepexo.1 K MyHKTy 3.

2. Nmercs oOpabOTUYMK BO3HUKIIETO MCKIIOUCHHS B ciucke catch. Ecim
TaKOBOM HaWJEH, TO Tepexoa K NMyHKTy 3. Eciaum He HalleH, TO HCKIIOYEHHE
nepenaeTcs Ha Oojiee BBICOKMI YPOBEHBH MO CTIKY BBI30OBOB (B KpaiHEM cilyyae
paboTa mporpaMMBbl 3aBEpIIAETCs ¢ BBIBOJIOM MH(pOpMaIu 00 onmoke).

3. Eciu 6ok finally ecTh, TO OH BBIMOJHSAETCSA. 3aTeM YIpaBJICHUE
MIepEIACTCA ONEPATOPY, CAEAYIOWIEMY 3a £ TY.

[Tpumep.
int a, b, res;

try
{

Console.Write (”"BBemure nmenammoe: "
a = Int32.Parse(Console.ReadLine (

Console.Write (”"BBenure nOeJUTEJIb:

)
)) s
//).

14
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b = Int32.Parse (Console.ReadLine())
res = a/b;
Console.Writeline (”"YacTHOe = " + res);

}

catch (FormatException e)

{

Console.Writeline (”"BBeneHo He 1ejioe umucjo.” + e.Message);

}
catch (DivideByZero)

{

Console.WritelLine (”"HOemnenue Ha 0!7);

}

catch

{

ConsoleWritelLine ("HeusBecTHasa ommbka!’”);

Omnepatopel try MOTyT OBITb BIOXEHHBIMHU. VICKimtoueHue MOXKeT
BO3HUKHYTh B OJIHOM U3 BJIOKEHHBIX OJIOKOB. Eciu OHO He mepexBaThIBae€TCs BO
BJIOKEHHOM try/catch/finally, TO mepenaeTcs Ha OAUH YPOBEHb BBIIIE IO
CT3Ky BBI30BOB, M 00paboTuuk umiercs tam. M T.4. 10 meroma Main. OT1OT
MEXaHU3M HAa3bIBACTCA pPACNPOCMPAHEHUemM, W «IpoOpOCOM» HUCKIHOYECHHUS.
PacnipocTpaneHne mo3BoJIsi€T pa3ieauTh 3Talbl 00pabOTKH OIMIMOOK, TO €CTh Ha
HUKHEM YPOBHE TMPOM3BECTH YAaCTHYHYIO OOpabOTKy, a 3aTeM MpoOpOCUTH
HCKJTFOUEHHE BBIIIE JUTS TIOJTHOW 00paboOTKH.

MO0>kHO BBIACIUTH TP MOJIX0J1a K 00pabOTKE UCKIIFOUUTEIBHBIX CUTYaIUH.

1. ITonnast 06pabOTKa UCKIFOUEHUS TaM, TJ€ OHO ObLJIO BHIOPOLIEHO.

2. OrcyTcTBUE 00paOOTKH, U HESIBHBIN MPOOPOC UCKITIOYEHUS BHIIIIE.

3. Ilpomexyrtounsii mnoxxona. IlepexBar HCKIIOYEHHUS, €r0 YacCTUYHAs
o0paboTKka M JalbHEHIIMI TpPoOpOC CTApOro OO0BEKTA WJIM CO3JaHHE HOBOTO
UCKJIIFOUEHHS B3aME€H CTaporo. OJTOT MOAXOJA HCIOJIb3yeTcsl TOrja, Korja Ha
TEKYLIMA MOMEHT HEM3BECTHO, KAaKHE BOCCTAaHOBUTEJIbHBIE JACHCTBUS MOXKHO
IIPOU3BECTH.

['eHeprUpoOBaHKE UCKIIFOYEHHM.

[IpuHyIUTENbHBIM BBHIOPOC HCKIIOYEHHM BBITIONHACTCS C  MOMOIIBIO
KJIFOYEeBOTO cjioBa throw. OnepaTop MpUMeHsieTcs B IBYX (popMmax.

1. throw;

Takas ¢opma mpuMeHseTCS Uil TPUHYIUTEIBHOTO Mpodpoca yxe
MOMMaHHOTO O0BEKTA UCKITFOUCHHS.

2. throw <oBBEeKT MCKJIIOUEHUS>;

dopma mpuUMeEHseTCs JJIsl CO3JJaHUsI HOBOTO 00beKTa UCKIoUeHUs. OOBEKT
WCKITIOUCHHS CO3/1aeTCS C TOMOIIBIO Omeparopa new, Kak W J000W Apyrou
OOBEKT.

[Tpumep.

class Program

{
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static void Methodl ()
{
try
{
Method2 () ;
}
catch (Exceprion e)

{

Console.Writeline ("MckJjoyeHMe, I[OoVMMaHHoe B MeTomel 7 +
e.Message) ;

throw; // npobpoc NOMMaHHOTO MCKJIOUYEHMS

}
static void Method?2 ()
{

throw new Exception ("VMckiwoueHre, CIeHEePMPOBAHHOE B MeToIme2
//).
14
}

static void Main ()
{
try
{
Methodl () ;
}
catch (Exceprion e)

{

Console.Writeline ("McKJoOUeHUe, [IOMMAaHHOE B Main” +
e.Message) ;

}

[Ipu BBITIOTHEHUH JAHHOTO KOJa Ha KpaH OyJIeT BBIBEJCHO CJICAYIOIIEE:
VickioueHMe, IOMMaHHOe B MeTozel JICKIoUeHMe, CIeHEepUpPOBaHHOE B
MeTome?2

VckmnoueHne, noviMaHHoe B Main MckJiioueHue, CT'eHepMupOBaHHOE B
MeTOme?2

MonuduiupyeM npumMep, 3aMeHUB MpPoOpOC HUCKIOUeHuss B Methodl
BBEIOPOCOM HOBOT'O MCKJIFOUEHHS (OCTATBHOM KOJT OCTaeTCsi 0€3 M3MEHEHUN ):

static void Methodl ()
{
try
{
Method2 () ;
}
catch (Exceprion e)

{

Console.WritelLine ("MckoUyeHne, nomMaHHoe B MeTonmel "o+
e.Message) ;

throw new Exception ("VckJioueHMUe, CTeHepUpPOBaHHOE B
meTonel”) ;// BHOPOC HOBOTO MUCKIIOUEHUS

}
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PesynbraT paboThl OyneT cleayomuM:

VckioueHue, IMoMMaHHoe B MeTomel JVICKJIWOUEeHMe, CIeHepMpOBaHHOE B
MeTome?2
VckioueHue, HOOoVMaHHoe B Main JVckioueHMe, CIeHepuMpOBaHHOE B
mMeTomel

Kak Bumum, Ttemepp meron Main oOpabareiBaeT HOBOE HCKIIOYEHUE,

BbIOpoIIeHHOe B Methodl ©W He 3HAaeT O CYIIECTBOBAHMM MCKIIIOUEHUS,
BbIOpOIIEHHOTO Method?2.

Kinacc Exception.
Kitacc aBisteTcst 60a30BBIM JUIST BCEX HMCKIIOUEHHI. B cocTaB Kiacca BXOIST
CJIEAYIONINE HECTaTUUECKUE CBOMCTRA:!

CBoiicTBO Onucanne
Message TekcroBoe onucanue OMMOKH, YCTAHABIMBAETCA MPHU CO3JIAHHUH
00bekTa. CBOMCTBO TOJIBKO JUIST YTCHUSL.
Source Nmst 00BbeKTa WK MPUII0KEHUS, CTEHEPUPOBABIIIETO UCKITIOYEHHE
HelpLink ITyTh K dailiry cripaBKH 110 HCKJIFOUYECHHUIO
StackTrace [TocnenoBaTenbHOCTh BBI30BOB, NPHUBEAIMIUX K HCKIIOYCHHIO.

CBOICTBO TOJILKO JJIAA YTCHMUA.

InnerException | Cchuika Ha HWCKIIIOYEHHWE, SBUBIICECS MPUYMHON BBIOpoOca
TEKYIETO UCKITFOYCHUSI.

TargetSite MetoJ, BHIOPOCUBIINI UCKITIOUYEHUE.

B ximaccax-moToMkax MOTYT OBITh OMTUCAHBI IOTIOJIHUTEIBHBIE 2JIEMEHTHI.

Crnenyer OTMETUTH, YTO OOJBIIIOTO CMbBICIA B PACIITMPEHHOM COCTaBE Kilacca
UCKIIIOUCHUSI HET, TMIOCKOJbKY TJaBHOM sABISETCS WHpOpManus O Kiacce
CIT€HEpUPOBAHHOI'O0 MCKIIIOUEHHUS, a HE€ O cocraBe kiacca. llockoisbky kiace,
KOTOPOMY MPUHAJJIC)KUT UCKITIOYCHHE, U €CTh TJIABHOE OMUCAHUE OIIUOKH.

ITonp30BaTeIbCKHUE UCKIIIOUCHUS.

HecmoTpss Ha [0BOJBHO OOIIMPHYIO HMEPAPXUIO KJIACCOB HCKIIOUCHUM,
MOJIb30BATENIb MOXET ONHUCAaTh CBOM Kiacchl. Kak mpaBuio, MoJIb30BaTEIbCKUE
WCKJIFOYEHHUS  OMMCBHIBAIOTCS  JUIi  yYTOUHEHHUS  OIIMOKU, TpUHAJJIekKaIen
cTaHjgapTHOoMy Kkiaccy. KoHeyHo, HHUYTO HE MemaeT Jg00aBUTH B Kjacc
JIOTIOJTHUTENIHHBIE 3JIEMEHThI, HO JOCTATOYHO MPOCTO OOBSBUTH UMS Kjlacca U €ro
MpEJIKa, ¥ MEPETPY3UTh JBA KOHCTPYKTOpA:

class MyException: Exception

{
public MyException() :base()

{
}
public MyException(string message) :base (message)
{
}
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CrnemyeT OTMETUTh, YTO MEXaHM3M HCKJIIOYEHUU TOBOJIBLHO TPOMO3JKUN U
MEJJIEHHO UCIOJTHIEMBIH.
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Tema 7. Peammzanus npunuunos OOII B C#.

Peanuzanuss MHKancCymslMi B SA3BIKE OCYIIECTBIISIETCS C  I[OMOIIBIO
cnenuuKaTopoB Jgoctymna. Bce mpuBaTHbBIE AJIEMEHTHI Kilacca OTHOCATCA K €ro
BHYTPEHHEH pealn3aii, TO €CTh HaIMpsIMyI TOCTYIHBI TOJBKO BHYTPH TOTO
KJIacca, B KOTOPOM OIHUCaHbl. Bce HempuBaTHBIE 3JIEMEHTHI Kjlacca OTHOCSTCS K
€ro BHEIIHEMY NPEICTABIICHUIO, TO €CTh IO3BOJISIOT OOpAIleHHEe W3 BHEUTHUX
OOBEKTOB U KJIACCOB.

PaccmoTpum peanuzanuio octanbHbIX MpuHIUIIOB OOII B s361ke CH.

HacnenoBaHue.

[Ipn pemieHUH CHOXKHBIX 3aJad YacTO BO3HHUKAET HEOOXOJAMMOCTh B
OMHUCAaHUU OOJIBIIIOTO KOJIMYECTBA KJIACCOB, MHOTHE U3 KOTOPBIX HMEIOT
HEKOTOpYI0 O0OIIyr0 (yHKIIMOHAIBHOCTh. Takoi HaOOp KiIacCoOB HYXKIAeTCsS B
YIOPSAI0YEHUN W CTPYKTYPUPOBAHMHU. B 3TOM mMomoraeT peanuzanus MPUHIMIIA
HacJICIOBaHHUS.

[Tpumep. OnuieM Kiaacc CTYJCHTOB U KJIacC MPEIo/1aBaTeiei.

class Student
{
string name; //bamuius
string address; //ampec
DateTime birthday; //mara poxneHus
int id; //HoMep 3aueTHOM KHUXKU
int group; //HOMEp TPYIIIL
}
class Teacher
{
string name; //bavmunusa
string address; //ampec
DateTime birthday; //mara poxneHus
string department; //xabenpa
int salary; //szapnmara

KoHeuHo, cocTaB KJIacCOB MOXKHO CEPbE3HO PaCIIMpPUTh, OJHAKO XK€ B
TaKOM TIPOCTOM MPUMEPE BHUIHO, YTO B OOOMX KJIaccax €CTh IMOBTOPSIOIIUECS
AJIEMEHTHl CTPYKTYphl. Bbienum 3Ty OOIIHOCTH B OTACJIBHBIM Kiacc, a o0a
CYILECTBYIOIIMX KJacca C/IeJIaéM JOUYEPHUMHU OT HOBOTO:

class Person
{
string name; //bamunusa
string address; //ampec
DateTime birthday; //mara poxneHus
}
class Student:Person
{
int id; //HoMep 3aueTHOM KHMXKU
int group; //HoMep TPYIIIH
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}

class Teacher:Person

{
string department; //xadempa
int salary; //3apmiara

Kak BugHO, no0GaBieHuMe B HMEpapXvi0 HOBOTO Kiacca, SBISIONIIETOCS
POUTENBCKUM I OOOMX CYIIHOCTHBIX KJIACCOB, II03BOJIIET HWCKIIIOUYUTH
MOBTOPSIONINECS OJIOKM KOJAa, YMPOCTUTh MOIU(PHUKAIMIO KIACCOB, YMPOCTHUTH
pacuIMpeHre HepapXUX KJIaccoB. Bcero 3Toro mo3posser J0CTUYb HACIEI0BAHHUE.

Jlia xinaccoB B si3bike C# peain30BaHO OJUHOYHOE HACJIEIOBAaHUE, TO €CTh
KJIACC MOJKET MMETh TOJIBKO OJHOIO IIPEAKa, a BOT KOJMYECTBO IOTOMKOB HE
perJaMeHTHPYETCs U ONpeAesieTcs] HEOOXOAUMOCTBIO U 3PABBIM CMBICIIOM.

Ponurenbckuil Kiacc yka3bIBa€TCsl B 3ar0JIOBKE IPHU OMMCAHUM Kiacca (CM.
IpUMEp), €CIU MPEAOK SIBHO HE yKa3aH, TO KJAcC CUMUTAECTCS HACIEAYIOUIUM OT
0a3oBoro kjacca Object.

Ha sTane ucnoyiHeHHs: OOBEKT JOUEPHETO TUIIA MTPEACTABISIET COOOM enHOe
L[EJIO€ C YHACJIEAOBAaHHOM POAUTEIBCKOW YacThIO. A IIPU ONHUCAHUHU JTOYEPHETO
KJIacca B €r0 TeJe HET HEMOCPEICTBEHHOTO JOCTyNa K IPUBATHBIM JJIEMEHTAM,
YHACJIeIOBAHHBIM OT POAUTENS (pean3aiys HHKAICYIISIIUN).

[Ipn HaciienOBaHUM TOYEPHUIN KIIACC UCIIONB3YET CTPYKTYPY POAUTEIBCKOTO
KJIacca, TO €CTh HACJEAYEeT BCE €ro AJIEMEHTHI, U TPUBATHBIC, U TyOJIUYHbIE.

KoncTpykTops! HE HacnaeayroTcs!

Krnacc-moToMok [10JK€H UMETh CBOM COOCTBEHHBIE KOHCTPYKTOPBI IS
VWHULMAJIU3alMA BCEX CBOMX MHoJied. B TOM umciie W yHacineqoBaHHBIX OT
poaurTens, B TOM 4YHCIE€ W NPUBATHBIX. HemocpeacTBeHHO M3 KOHCTPYKTOpa
IIOTOMKA, KaK YK€ FOBOPUJIOCH, TOCTYIa K IPUBATHBIM IOJSM, YHACIEIOBAaHHBIM
OT IPEAKa, HET, OJJHAKO KOHCTPYKTOP AOYEPHEr0 KJIacca BBI3BIBAET KOHCTPYKTOP
POIMTENBCKOIO Kilacca — sIBHO WJIM HEABHO. EcCiu sIBHOro BBI30Ba KOHCTPYKTOpPA
POJIUTENBCKOTO KJIacCa HET, TO HESIBHO (110 YMOJYaHUIO) BBI3BIBAETCA KOHCTPYKTOP
[0 YMOJYaHUIO POAUTENBCKOrO Kiacca. Eciii ke KOHCTPYKTOpa MO YMOJIYAHUIO B
KJIaCCEe-TIPEIKE HE OIMCAHO, TO B KOHCTPYKTOpPE KJAcCAa-MOTOMKAa BO3HHMKAET
HEOOXOJMMOCTh $IBHOTO BbBI30BA KAKOTO-TO M3 KOHCTPYKTOPOB POJIUTEIHCKOTO
KJ1acca. SIBHBIN BBI30B KOHCTPYKTOPA KJIacCca-MpeiKa OCYIIECTBISAETCS C TOMOIIBIO
KJIIOYEBOTO cJioBa Dase (ImOATOMYy pOJMTEIbCKHE KJIACC HWHOT/A Ha3bIBAIOT
0a30BbIM KJlaccoM). W siBHBIA M HESBHBIM BBI30B KOHCTPYKTOpa 0a30BOro Kiacca
ocyuiectBisiercss JIO Havasia BBIIOJIHEHHSI OINEPATOPOB B TeJ€ KOHCTPYKTOpa
nodepHero kiuacca. Ilpm wumepapxmm HacieoBaHMS HECKOJIBKUX YPOBHEHU
KOHCTPYKTOPBI BBI3BIBAIOTCS MOCJIEIOBATENBHO, HAYMHAS C KOPHEBOIO NpPEAKa U
3aKaH4MBasi MOTOMKOM. Kaxzplii U3 3TUX KOHCTPYKTOPOB MHULUAIN3UPYET CBOU
KyCOYEK CO37aBaeMOro 00beKTa.

[Ipumep.
class BaseClass // poIuTeNIbCKMI KJIACC

{

int a; // nome oObekTa POIUTENBCKOTO KJjlacca
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public BaseClass () //KOHCTPYKTOP MO YMOJIYaHMIO POOMTEJIECKOTO KJacca
a =1;
public BaseClass (int a) //KOHCTPYKTOP C LEJEM IapaMeTpOoM

{

this.a = a;

class MyClass: BaseClass // OouepHUM KJjacc

{

double b; //none obbekTa HOYEpPHETO KJjacca

public MyClass () //KOHCTPYKTOpP HEABHO BH3EHBAET KOHCTPYKTOP IO

{ //yMosyaHMo POIMTEsSIECKOTO KJjlacca, s3ajaplue BHadeHMe MoJIS a
b =1; //vHMLManM3auMa NoJid OodepHeTo KJjacca

}

public MyClass (int a, double b) :base(a)

//KOHCprKTOp ABHO BEISEIBAE€T KOHCTPYKTOP C IIapaMeTpOM poIOMTEJIBCKOI'O KJlaccCa
this.b = b; / /viHMIMaIM3alLua [OJIA OOoYepHero KJjacca

B mpuBeneHHOM MpuMepe NMPEACTaBICH HESBHBIN BBI30B KOHCTPYKTOpA IO
YMOJIYAaHUI0O W3  POJUTENBCKOTO  Kllacca i  WHHUIMAIU3AlUU  T0JI,
YHACJIEJOBAHHOIO OT POJMTEIISI, 3HAYEHUEM, 3aJaHHBIM B CAMOM KOHCTPYKTOpE
npeaka. A Takke SIBHbI BbI30B KOHCTPYKTOpPA C MAPaMETPOM U3 POJIUTEIHLCKOTO
Kjlacca JUIsi WHUIMAIU3AlUU T0JIsl, YHACJIEIOBAHHOTO OT IMpeaKa 3HAYEHUEM,
MOJTYYEHHBIM U3BHE B KOHCTPYKTOP MOTOMKA.

Bce ocranbHble 3J€MEHTHI  Kacca-TpelKka HACIEAYIOTCS  KJIACCOM-
MOTOMKOM. [[J151 3TUX 3JIEMEHTOB CYIIECTBYIOT CBOM NPABUIIA HACIEAOBAHMUS.

HacnenoBaHnue 1moJici.

[Tons mpenka B TMOJTHOM COCTaBe HAcleAYyIOTCSs MNOTOMKOM. [Ipu sTom
BO3MOXXHBI HEKOTOpbIe 0coOeHHOCTH. Ecnu M yHaciegoBaHHBIE, U OMKMCAHHBIE B
MMOTOMKE IIOJIS1 pa3IudYHbl 110 MMEHaM, TO HHKAKOTO KOH(JIMKTa HMEH HE
BO3HMKAET, TOJIS IOCTYIHBI B TTIOTOMKE, €CJIH TOJIs MPeKa ObUIA MPUBATHBI, TO UX
MO>KHO SIBHO BBI3BaTh ITO0 CChbUIKE this. Eciam B Kiacce-mOTOMKE ONMCHIBACTCS
MoJjie, COBIAJAIONIEE M0 MUMEHU C TOJIEM, YHACJIEIOBAaHHBIM OT MpeaKa, TO €My
HEO0OXO0IMMO 3a/1aTh crenudukarop new, 4ToObl yKa3aTh, YTO 3TO UMEHHO HOBOE
none. [Ipu 3ToM crapoe moje HE MEpPecTaeT CYUIECTBOBAaTh, MOCKOJIbKY MOJIS
ABJISIIOTCSI BAKHOW YacCThIO BHYTPEHHEW peanu3aluu Kiacca, U UX HeJb3s TePATh.
Crapoe moJie ocTaercs HOCTYNHBIM MO cchlike base. Ecnu cneuudukarop new
JUTSl HOBOT'O TIOJISI HE YKa3bIBaTh, TO ONTMOKK KOMIWJISIIMN HE OyIeT, KOMITUIISATOP
BBIJIACT MPEAyNpEexKICHUE O COBMaAeHUN UMeH. [IpuueM, npuBaTHbBIE MOJI IpeaKa
SBHO B MIOTOMKE HE BHUJIHBI, U JJOCTYIHBI TOJIBKO Uepe3 MeTobl noctyna. Ho ecnu
K HUM 00paImartbcs 4epe3 CChUIKY POJAMTENHLCKOTO THIMA base, TO OHU JTOCTYITHBI
HanpsMmyro. Takum o00pa3oM, HaciaeJOBaHHE — 3TO BO3MOKHOE HapyIIeHUE
HWHKAIICYJISIIUH.
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HacnenoBanre METOOB.

Metoasl HacineAyrTCAd aHAJOTH4YHO NojsM. KoHeyHo, mpu HacieqO0BaHUH
METOJ/IOB €CTh HEKOTOPbIE 0COOEHHOCTH, KOTOPBIE MBI i PACCMOTPUM.

Ecaim B Kjacce-mOTOMKE OINKCBHIBAETCA METOJ, HE COBHNAJAIOIIMI IO
CUTHAaType C METOJOM, YHACJEJOBAaHHBIM OT KJacca-mpenkKa, TO B TIOTOMKE
CylecTBYIOT 00a MeToja. KoH(aukTa MMEH U CUTHATYp HE MPOUCXOIHUT.

Ecnm B Knacce-mOTOMKE OnMcaTh METOJ, COBHAAAIOIIMN IIO0 CUTHATYpE C
METOJIOM, YHACJIEIOBAaHHBIM OT TMpeJKa, TO €ro HeoO0XOJUMO MAapKUPOBATh
cnerupukatopom new. Ilpy  oTcyrcTBUM  crienuUKaTOpa  BO3HHUKHET
NpeaynpexieHne, a He omnoka komnuwisiuu. [Ipu 3ToM cTapas Bepcust MeToia B
TeJie KJIacca-MOTOMKa JOCTYIHA MO CChUIKE base. Crnenyer 3aMeTUTh, YTO MHPH
paboTe ¢ 00bEKTaMHM TaKMX KJIAaCCOB Ha MCIOJIHEHHE OYJIeT BBI3BATHCS Ta BEPCHUS
METOJ1a, KOTOpasi COOTBETCTBYET TUITY CCHUIKM Ha OOBEKT, & HE HACTOSIIEMY THUITY
oOvekta. To ecTh, ecau Ha OOBEKT JOYEPHEro THIIA HAIpaBJi€HA CChUIKA
JIOYEPHETO THUIA, TO HA UCIIOJHEHUE BBI3BIBAETCA BEPCHUS METO/Ia, ONPEACICHHAS B
JIOUEpHEM KJIacce; €cld Ha OOBEKT JOYEPHEro THUMAa HalpaBJeHa CChUIKa
POIUTENHCKOTO THUIMA, TO HAa MCIOJHEHUE OYJET BbI3BAaH METOJI, OMpPE/ICIICHHBIN B
POAUTENILCKOM KJIaccCe.

[Tpumep.

class BaseClass // poIMUTEJNLCKUI KJIACC

{

public Print () //MeTOI poaMTEeNbLCKOTO KJlacca

{

Console.Writeline (”“BaseClass string”);

class MyClass: BaseClass // mouepHHUM KJjacc

{

public Print () //mMeronm mouepHeTro KjlacCa C CUTHATYPOM, COBIaIanmeir
{ //C CHUTHaTypO¥ MeToma, YHAaCJIeHOBaHHOTO OT POOUTEJLECKOTO KJacca
Console.WritelLine ("MyClass string”);

}

BaseClass bc = new BaseClass|();

bc.Print () ; //BaseClass string

MyClass mc = new MyClass();

mc.Print () ; //MyClass string

BaseClass basec = mc; / /ccrnka Tuna pomMTesia yKasblBaeT Ha OOYepPHUM OOBeKT
basec.Print () ; //BaseClass string

/ / o6BexT OOYepHUM, HO paboTaeT pOIOUTENbCKUM MeTOI

Kak n306exatb 3aBUCUMOCTH BEPCUHU METO/Ia OT THUIMA CChUIKK HA OOBEKT MbI
paccMOTpUM Jiajiee.

79



[Momumopdusm B CH.

HTak, B MpOCTOM MepeonpenesieHnd METOJ0B, PAaCCMOTPEHHOM ITYHKTOM
BBIIIIE, UCTIOJIHAEMAsl BEPCUsS METO/a 3aBUCUT OT THUIIA CCHUIKU Ha 00BeKT. OHaKO
MOJT CCBUIKOM POAMTENIbCKOTO THIIA MOXKHO XPaHUTh OOBEKT JII00Or0 W3 €ro
JIOYCPHUX TUIIOB. XOTEIOCh ObI, YTOOBI 0OBEKT pabOTall IMEHHO KaK JOYEpHHH, a
HE Kak poauTenbckuil. ClieloBaTelIbHO, HY)KEH MEXaHHU3M, KOTOPBIH IMO3BOJISET
BBITIOJIHATh Ty BEPCHUI0 METOJA, KOTOpas OmpeleicHa JUIsi TUIla OObeKTa
HE3aBUCUMO OT THIMA CCBHUIKA Ha Hero. Takoil Mmojxoj MO3BOJIIOT OCYIIECTBUTH
8UPMYATbHbIE METOIBI.

Bupmyanvrvie memoout.

Meton 6a30BoOro kiacca, KOTOPbIM MPEANOJIaraeTcsl K MepeonpeiesieHu0 B
NIOTOMKAX, OOBSBISICTCS BHPTYaJIbHBIM (TIOMedaeTcsi crenudukatopoM Virtual).
[Ipu sTOM BHUpTyalIbHBIA METOJ| 00JIaJjaeT CBOeW COOCTBEHHOM peanu3anuei. B
JIOYEPHEM KJIACCe BUPTYAIbHBIM METOJ POIUTENIBCKOIO Kilacca MepeoIpenesieTcs
co cnenupukatopom override. Cienyer Takke OTMETHTh, YTO €CJIM B JIOUEPHEM
KJIacCE HOBas peai3allds BUPTYAJIBHOIO METOJA HE HY)KHA, TO METOJ MOKHO
UCIIOJIb30BaTh C YHACJIEAOBAHHON OT POAUTEIS PEATU3ALIUCH.

[Tpumep.
class BaseClass // poIUTeJIbCKMII KJIACC

{

public virtual Print () //BupTyanbHBINM METOJI POIMUTEJNIECKOTO KJlacca

{

Console.WritelLine (”“BaseClass string”);

class MyClass: BaseClass // nouepHMir KJjacc

{

public override Print () //mepeonpemensommii METOH NOYEPHETO KJlacca

{

Console.WriteLine (”“MyClass string”);

}

BaseClass bc = new BaseClass () ;

bc.Print () ; //BaseClass string

MyClass mc = new MyClass();

mc.Print () ; //MyClass string

BaseClass basec = mc; / /ccrnka Tuna pomuTesia yKas3blBaeT Ha OOYEepPHUM OOBeKT
basec.Print () ; //MyClass string

//O@EQKT nouepHuM, paboTaeT IOUYEPHUM MEeTOI

Takum 06p8,30M, BBI3BIBACTCA Ta BEPCHA MCTOJA, KOTOpasd OIllCaHa B
KOHKPETHOM KJIaCCC, HE3AaBUCUMO OT THIIA CCBIJIKH Ha OOBEKT.

Abcmpakmuble Memoobwl.
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briBaroT cuTyanuu, Korjaa B MeTozie 6a30BOro Kiiacca peanu3alus He Hy)KHa
BoBce. Hanpumep, poauTenbCKUil KJlacC MpearoiaraeT pacliupeHue J0YEpHUMH,
U HEKOTOpbIE ACMCTBMS HA OSTale OINUCAHUS POIUTEIBCKOrO Kiacca elle He
ornpeneneHbl. OHAKO MPEANOIaraeTcs, YTo BCE JOUEPHUE KIIACCHI JOJKHBI UMETh
OOIIYIO YaCTh BHEILIHETO MPEICTaBICHUS (METOJ] C OJJHOW U TOW e CUTHATYpoil), a
BBIIIOJHATh €€ KaxAbld Kiacc Oyaer mo-cBoeMy. Torga B ONHMCAaHME
POJIUTENBCKOrO KJlacca BKJIIOYAETCA METOJ 0e3 peanu3allMu — abcmpakmHblil
MeToa. BBenenue Takoro Meroa rapaHTUPYET €ro HATMYUE Y BCEX IOTOMKOB, TEM
CaMbIM JOCTUTAETCS YHUBEPCATBHOCTH PabOTHI C MOTOMKAMH.

Meton ©6e3 peanuzanu B NOpEAKEe IOMEYaeTcsl  crenupuxaTopoM
abstract, MeToa B MOTOMKE, HAMOJIHIIOMIMNA peanu3anueil abCTpaKTHBIN METO/
npejka, moMeuyaeTcs cneundukatopom override.

JlornyHO TPEANoIOKUTh, YTO B JAHHOW CUTyallUH OOBEKT POJUTEIBCKOTO
TUIA CO3/1aBaThb BOOOILIE HEJb3sl, IOCKOJIBbKY YacThb €ro pealu3alud He
ompejieNieHa. 3HA4YMUT, HYKHO 3alpeTUTh CO3/1aBaThb OOBEKTHI KJIACCOB, HE
UMEIOIIMX YacTU peaju3alud. Takue Kiaacchl MOMEYarTCs CIEeHU(PUKaTOpOM
abstract W Ha3bIBAIOTCA abcmpakmubiMy KilaccaMud. To €cTh aOCTpaKTHBIM
KJIACC — 3TO KJIACC, Y KOTOPOIr0 OTCYTCTBYET YaCTh €0 pPEaU3aLHH.

[Tpumep.
abstract class BaseClass // pPOOUTENBLCKUM KJIACC

{

public abstract Print();//abcTpakTHBE METOI POIMUTEIIECKOTO KJacca

class MyFirstClass: BaseClass // mouyepHMi KJjacc

{

public override Print () //mepeonpemesnsaommii METOH NOYEPHETO KJlacca

{

Console.Writeline ("MyFirstClass string”);

}

class MySecondClass: BaseClass // mouepHUM KJjacc

{

public override Print () //nepeonpemendommii MeTOX OOYEpPHETIO KJjacca

{

Console.WriteLine (”“MySecondClass string”);

}

BaseClass[] bc = new BaseClass[2];

bc[0] = new MyFirstClass();

bcl[1l] = new MySecondClass() ;

for (int i = 0; i < bc.Length; i++)

bec[i] .Print () ; //MyFirstClass string

//MySecondClass string

Knacc, comepxkamuit xoTst Obl OWH aOCTPaKTHBIA METOJ, MOJIKEH OBITH
abctpakTHbIM. OOpaTtHOe HeBepHO! To ecTh ecnu kiacc 0ObsABIEH aOCTPAKTHBIM,
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TO 9TO HE 3HAYWT, YTO B HEM 00s3aTE€TBbHO €CTh XOTA OBl OJWH aOCTPaKTHBIN
meroa! IIpocTo 0OBEKTHI TaKMX KJIACCOB CO3/1aBaTh HENb3s, U HTOT MOMEHT
OTCJIC)KMBAETCA HAa YPOBHE KOMIWISIMU. 3aTO, KaK BHIHO W3 IMPUMEPA, IOJ
CCBUIKOM a0CTPAKTHOTO THIA MOKHO XPaHUTh OOBEKT JHOOOT0 M3 JOUYEPHUX
TUIIOB, KOTOPbIE€ M HAIOJHSIOT albcTpakuuio peanusanuend. [lpuueM kaxabii
JIouepHU 0OOBEKT MO OJJHUM BHEIIHUM IPEACTABICHUEM pa0OTAET MO-CBOEMY.

Crnenyer 3aMETUTh, UTO KJIACC-TIOTOMOK HE 00s513aH B 0053aT€JIbHOM TMOPSIJIKE
NepeonpenensaTh a0CTpakTHBI MeToA Kiacca-peaka. Eciaum  peanuzaunuu
aOCTPaKTHOrO METOJa B KJIACCE-IIOTOMKE HET, 3TO 3HAYUT, UTO OH B CBOEM COCTABE
CONIEP)KUT aOCTPaKTHBI METOJ, M TOTJa caM 00s3aH OBITh MapKHUPOBAaH Kak
abctpakTHbIA. boyee Toro, kito4YeBOE CIOBO abstract He BKIIOYAeTCS B
CUTHATypy METO/a. DTO 3HAYMUT, YTO B MOTOMKE MOXHO CJeiaTh aOCTPaKTHBIM
HEaOCTPaKTHBIM METOJ, YHACIEIOBaHHBIM OT Mpeaka. To €cTh MOJHOCTHIO
UCKJIIOYUTh peau3aliio METOoJla, ONMUCAHHYIO B TIPEAKe, U MPEIJIOKUTH YiKE
CBOMM TIOTOMKAaM HamucaTb COOCTBEHHOE HAIOJHEHUE CBOEro aOCTPaKTHOTO
METO0/1a, OBIBIIIETO KOTJ]a-TO HEaOCTPAKTHBIM.

becnio/iHbIE KJIACCHL.

AOCTpaKkTHBIE KJIacChl NpEIHAa3HAYEHbl MJisi TOPOXKICHHUS IMOTOMKOB. B
MPOTUBOMOJIO)KHOCTh UM CYIIECTBYIOT KIIACChl, HACJEAOBaTh OT KOTOPBIX
3anpenieHo. UToObl 3ampeTuTh CO37aBaTh HACIEIHUKOB OT KJacca €ro HYXKHO
noMeTuTh crenudukatopom sealed. Torga nrobas mombiTKa ykazath sealed-
KJIacC B KauecTBe KJlacca-mnpejka OyJeT BbI3bIBaTh OMIMOKY KOMITUIISIIUH.

HacnenoBanue — 3TO BO3MOKHOE HapyIICHWE WHKAINCYISIUU, MOCKOIbKY
AJIEMEHT POJMUTENIBCKOrO Kjacca, Jake MNPUBATHBIMA, JOCTYNEH B TMOTOMKE IO
cceuike base. [loaToMy anbTepHATHBON HACIEAOBAHUIO SIBISETCS OINHCAHUE
OeCIUTIOIHBIX KJIaCCOB M UCTIOJIh30BaHUE MOZCTU «BritoueHue/ nenerupopanue .

Mooenv «Braiouenuel Oenecuposanuer

DTa MOJeNib MPUMEHSIETCA JJIi UMUTAIMM HAcJieIOBaHUsI — HampuMmep, B
cllydyae HEBO3MOXHOCTH  HACIEJOBaHUS OT KJACCOB, 3alpelleHHbIX K
HacienoBanuio (Oecrmoanbix). Kitace, 0T KoToporo xoTenock Obl CO3/1aTh TOTOMKA
C pacCUIMpPEHHBIM BHEIIHWUM MPEACTaBICHUEM, BKJIIOYAETCSd B KAayecTBE MOJIS B
OMMCAaHWE PACHIMPSIONIET0 Kiacca (3Tanm BKIIOYEHUS). 3aT€M OINMUCHIBAIOTCS
METOJ/Ibl PACHIUPSIONIETO Kjlacca, COOTBETCTBYIOIIME MO HHTEpdeiicy MeToaam
BKJIFOYEHHOT0 Kiacca. M BBI30BBI METOJIOB BKJIIOUYAIOMIErO Kilacca MEJIETUPYIOT
CBOM BBI30BBI METOJ/IAM BKJIFOYEHHOTO Kjacca (3Tan aenerupoBanusi). To ecTb, 1o
CyTH, TEJI0 METOAAa PpAaCIIUPAIONIETO Kilacca COJEPKUT BHI30B AHAIOTUYHOTO
MeTo/Aa pacmmpseMoro kimacca. IIpy 3ToM, B OTIMYME OT HacleIOBaHUS, HE
MPOUCXOJUT HApYyIICHUs WHKancyssiuu. KpoMme Toro, aeiaerupyromme MeTOobl
MOTYT COJIEpPKaTh JOMOJHUTEIbHYIO (PYHKIMOHAIBHOCTb, TEM CaMbIM HUMHUTHPYS
neperpysKy METOJIOB BKJIFOYAEMOT0 KJ1acca. Ha MOJEIN
«BKIIFOYCHHE/ ICJIETUPOBAHNEY» TMOCTPOCHBI  peajM3allid MHOTHX TaTTEPHOB
MIPOEKTUPOBAHHS.

[Ipumep.
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sealed class Included

}

{

int count; //npmearhHoe mnose
public Included(int c¢) //xOHCTpPyKTOp C HnapamMeTpoMm
{
count = c;
}
public int Count //ceoticrTso mna mocTyma K I[OJIO
{
get
{

return count;

set

{

count = value;

}
public IncCount () //meronm yeemuuenus suauenus nosa Ha 1
{
count++;
}
public DecCount () //meTonm ymeHbmeHmus sHaueHMS mona Ha 1

{

count—--;

class Including

{

Included incl; //Bxnouenme obnexTa
string description; //mpmeaTHoe mose
public Including(int ¢, string d) //xoHCTpykTop C mnapaMeTpamu
{
incl = new Included(c);
description = d;
}
public int Count //ceoficTeo mia mocTyna K MOJO BKIOUEHHOTO OBGBEKTa
{
get
{

return incl.Count;

set

{

incl.Count = value;

}
public int Description //cBoitcTeo IS mOCTyIa K IOJD
{

get

{

return description;
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set

{

description = value;

}

public IncCount () //meTonm yBenuuenms sHaueHus nossa Ha 1

{

incl.Count++; //memerupopaHre BHI3OBa MeTOIA

}

public DecCount() //MeTO,H YMEHbLIIEHMI 3HauveHUsd IoJid Ha 1
{
incl.Count--; //memerupopaHre BEHI3OBa MeTOIA

}
}
Including o = new Including (10, ”“KommuecTBO”) ;
Console.WritelLine (o.Description + ” ” + o.Count);
o.IncCount () ;
Console.WritelLine (o.Description + ” ” + o.Count);
o.DecCount () ;
Console.WritelLine (o.Description + ” ” + o.Count);

B panHoM mnpumepe knacc Including UMMHTHpPYET HACIEIOBAHUE OT
kjacca Included, Konupys U paciupsisi ero BHemHu narepdeiic. Ilpu Bei3oBe
MeToabl IncCount m DecCount o00bekTa kimacca Including BBI3BIBAIOT
Metoabl IncCount M DecCount BKIIOYEHHOrO 00OBEKTa Kiacca Included,
UMUTHPYS UX HacjenoBaHue nepeonpenenenne. OaHako oOpalieHnue K COCTOSHUIO
BKJIFOUEHHOTO 00BEKTAa BO3MOXHO TOJIBKO YEpe3 €ro BHEIIHEE MPECTaBICHUE, UTO
HUKOMM 00pa3oM He HapyllaeT NpUHLUUIN HHKancyasuuu. CrienoBaTeNbHO, B
HEKOTOPBIX CIydasix /s 3alUThl COOCTBEHHOTO KOJa MPEAINOUYTUTENIbHEEe
UCIIONIb30BaHUE  Monenu  «BkimodeHue/nenerupoBanue», 4eM  IPSMOTO
HaCJIe0OBaHHUSL.

HNuTtepdeicel.

PaccmoTpum 0azoBoe MIOHSATHE 00bEKTHO-OPUEHTUPOBAHHOTO
MpOTPpaMMHUPOBAHUs, C TIOMOIIBIO KOTOPOTO peau3yeTcs moJmMopdudeckoe
HCIIOJIb30BaHNE 0OBEKTOB — MOHSATUE Uurmepgetica.

Nutepdeiic — 3TO MONHOCTHIO aOCTPaKTHBIN KJlacc, coleprkauiuii Habop
CEMaHTHYECKH CBS3aHHBIX aOCTPAKTHBIX JJEMEHTOB, MNPEIHA3HAYCHHBIX JIJIS
pealM3ali B HACIeAYHOIIUX Kiaccax. Kaxapli kiacc, HacIeAyrUuMd OT
uHTepdeiica  (TOoBOpsSIT, YTO KiIacc peanu3yem  WHTEpPEHC)  TOIDKEH
CaMOCTOSITEJIbHO TIEPEONPEICIUTh KAXKIbIM HMX YHACIEIOBAHHBIX JJIEMEHTOB.
EcTecTBeHHO, KaX/blid KJIACC PEANM3YET YHACIIEIOBAHHBIE AJIEMEHTHI I0-CBOEMY.
[Tpunsito, uro knacc nepeonpenensier BCE anemenTs! peanuzyemoro untepdeiica,
XOTs CTpOro »Toro He Tpebyerca. OAHAKO €ClAM KiIacc peaqu3yeT HE Bce
yHaCJICIOBAaHHbBIE OT MHTEpQeiica AMEeMEHTBI, TO 3HAYUT, YTO B KJIACCE OCTAIUCH
aOCTpaKTHBIE AJIEMEHTBI, a TAaKOW Kiacc 00s3aH ObITh a0CTPaKTHBIM, UYTO HE
MPUBETCTBYETCS.
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B s3pixke C# oivH KJTacc MOKET peaaTnu30BbIBaTh HECKOJIBKO UTEP(EHCOB.

Cunrakcuc untepdeiica:
<cneumburkaTop mocrtyna> interface <umsa>

{

<Habop BJIEMEHTOB>

Nmsa wuHTEepdeiica coctaBmseTcs 1o HoTamuu [lackams —criemyronmm
oOpazom:

I<CymHOCTHOM KOpeHb>able

Hanpumep, IComparable, ICloneable.

DOnemeHnTaMu UHTEpdeiica MOTYT ObITh METOIBI (M UX CIIELUATbHBIE BUJIBI —
CBOMCTBAa M HHJIEKCATOPHI), ONpPEACISIONIME BHEIIHEE IMPEACTaBICHUE Kiacca U
oObekTa. Bce anemeHThl MHTepdeica Mo yMOTYaHUIO UMEIOT CHElU(UKATOPHI
public abstract, 103TOMy UX SIBHOE YKa3aHUE NIPU OMUCAHUU UHTEpPeiica He
HYXHO.

B wunTepdeiice, kak MpaBUiio, OIMUCHIBAETCS HEOOJBIIOE KOJIMYECTBO
AJIIEMEHTOB, OOBEIWHEHHBIX eauHON cemanTuko. CyTh uHTepdeiica — 3asiBUTH
HEKYl0  (YHKIMOHAJBRHOCTh U 00s3aTh  HACIHEAYIOIIMM  Klacc 3Ty
(GYHKIIMOHATBHOCTh HCIOJHATh, TO €CTh UMETh B CBOEM COCTaBE peaU3alUI0
METOJIOB, 3asIBJICHHBIX B HHTepdelice s JadbHEUIIero MoJuMophuuecKoro
UCIIOJB30BaHUsl OOBEKTOB pealu3yromux KiaccoB. Hampumep, ecnu  kiace
peanusyetr uHTepdeiic IComparable, TO €ro K3eMIUISPhl YMEIOT CPAaBHUBATHCS
MEXKTy COOOH.

[Ipumep:
public interface ISummable //unurepoeiic

{

int Sum(int a, int b); //abcrpaxTHmit mMeTOr
}
public class Classl : ISummable //xnacc, peammsyommst maTepderic
{

int a;

int b;

public Classl (int a, int Db)
{

this.a = a;
this.b = b;
}
public int Sum() //peanmusauus Meroma, yHacJeIOBaHHOTO OT uHTepdelica

{

return a + b;

}
public class Class2 : ISummable //xnacc, peammusyoummit maTepderic
{

int a;

int b;

int c;

public Class2(int a, int b, int c)
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this.a = a;

this.b = b;
this.c = c¢;
}
public int Sum() //peamusauusa Meroma, yHacCJIeIOBaHHOTO OT MHTepdelica

{

return a + b + c;

}

Classl i1 = new Classl(1l,2);

Class?2 12 = new Class2(3,4,5);

ISummable i1 = il; //ccumnka Tuna mHTepbelic HanpabileHa HAa pPeajbHEN OOBEKT
Console.WritelLine ("CymMma paBHa " + 1i.Sum());

i = 12; //ccunka Tuna nHTepdeMCc HanpabJieHa Ha IOPyI'OM peajibHBM OOBEKT
Console.WritelLine ("Cymma paBHa " + i.Sum());

Pe3ynbraTom paboThl JaHHOTO TTpUMepa OyJIeT CIETYIOUINNA BBIBO:

CymMa paBHa 3
CymMa paBHa 12

Kak BugHO M3 mpumepa, pe3yabTaT padOThl METOJa 3aBHCUT OT peajbHOTrO
TUTIa O0OBEKTA, BBI3BIBAIOIIETO METOJ Ha WCIOJHEHHE, a HE OT THIA CCHUIKH Ha
00bekT. To ecTb oA OAHOTUITHBIMU UHTEP(PENCHBIMU CCHUIKAMHU MOTYT XPaHUTHCS
OOBEKTHI PA3IMYHBIX peabHBIX KiaccoB. VI mMeTon, 3asBIEHHBIA B peain3yeMoM
uHTep(delice, BbI3BIBACTCS HA MCIOJIHEHHE OJMHAKOBO (BHEILHEE MPEACTABICHUE
OJIMHAKOBO), a HCIIOJIHSAETCS MO-pa3HOMY (BHYTPEHHsSISI pealu3alus B pa3HbIX
Kjaccax paznuyHa). Cienyer Takke OTMETUTh, YTO OJIMHAKOBOCTb BHEIIHETO
IPEJCTaBICHUS OOBEKTOB PA3IMYHBIX KJIACCOB TapaHTUPYETCS TOJbKO B TOH
4acTH, KOTOpas 3asBleHa B TOM HHTepdeiice, KOTOPbI KIacChl OJHOBPEMEHHO
peanu3yroT. Ecin Kk 00BEKTaM TakuX KJIACCOB OOpalllaThCsl MO CCBHUIKE THIIA
peanu3zyemoro uHrtepdeiica, To OHU OyAyT HUMETh aOCOJIOTHO OJMHAKOBOE
BHEILIHEE MPEACTABJICHHE. DTO U €CTh peanu3auus noaumopduszMa — 0ObeKThl Ha
caMmoM Jielie pa3Hble, HO BHITJISAST OJMHAKOBBIMH.

Hcnone3yem ONMMCaHHYIO paHee HepapXHuIo KIACCOB B CIEAYIONIEM KOJIE:

ISummable[] mas = new ISummable[3];
mas[0] = new Classl (10, 20);
mas[l] = ;

new Class2 (1, 2, 3
mas [2] new Class2(4, 5, ©
foreach (ISummable k in mas

{

)
)5
)
Console.Writeline ("CyMmma paBHa " + k.Sum());

Ha skpaH OyaeT BbIBEIEHO clenyolee:

Cymma parBHa 30
CyMMa paBHa 6
Cymma paBHa 15
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Hecmotpss Ha TO, 4TOo O0OBEKTHI mas[0] W mas([1l] Ha camom jene
IIpUHAUIE)KAT pa3HbIM KjlaccaM, €CIM pacCMaTpUBaTh MX C TOYKU 3PEHUSA HUX
uHTepdeiica, To OHM aOCOJIIOTHO OJMHAKOBBI, UX MOXXHO XPaHUTh B MAacCHBE U
o0OpaiaTbcsi K HUM €IMHBIM 00pa3oM.

[losryyeHune CChUIKU TUIIa UHTEPQEHC.

[Tonyuenne wuHTEpHEHUCHOM CCBUIKM Ha pPEaIbHBIM OOBEKT BO3MOYKHO
HECKOJBKHMH CIIOCOOaMHu.

1. IlpucBoenue ccpuike MHTEP(HEHCHOTO THMA CCHUTKUA Ha PeabHBI O0BEKT
(KaK B IPUBEICHHOM BBIIIIE€ IPUMEPE) — HEIBHOE MIPUBEICHUE TUIIA.

Classl il = new Classl(1l,2);

ISummable i1 = il; //ccunxa Tuna mHTepderic HaNpPaBiIAETCS HAa PEANbLHHEM OOBEKT

AHaNOruYHbIN pe3ynbTaT OyJEeT MOJYYEeH U IPHU BBI30OBE OINEpaluu sIBHOTO
IIPUBEJICHMS TUIIA.

Classl il = new Classl(1l,2);
ISummable i = (ISummable)il;

Onepanyu SIBHOTO M HESIBHOTO NPHUBEIACHUS THUIA MOTYT IIPUBECTH K
BbIOpOCYy wucKioueHHss InvalidCastException B TOM ciydae, €cld
peoOpa3oBaHNEe HEBO3MOKHO BBIIIOJHUTD.

2. Mcnonp30BaHue onepaiuy MpuBeACHUs TUIIA as.

ISummable 1 = 11 as ISummable;

Ota omnepalys He MPUBOJIUT K BHIOPOCY UCKIIIOUEHMM, €CM Kiacc 00beKTa
il wHe peamu3yer wuHTepdeiic ISummable. B »sTomM ciywyae pe3ynbrar
BBINIOJIHEHU onepanuu Oyaer paBeH null. [Tocie BbINOMHEHUS ONEpaLUU as €€
pe3yabTaT HY)KHO IIPOBEPUTH.

if (1 == null) .. //xjacc He pealmusyeT MHTepbdelc
else .. //MOXHO MCIOJIb30BATh CCHJKY 1

3. Wcnonbp3oBaHue omnepanuyd MpOBEPKU MPUHAUIEKHOCTH THIY is. DTOT
croco0 sBIsieTCA paclivpeHueM crnocoda 1 u mo3BosisieT u30exaTh BbIOpoca
HEHY)KHBIX UCKITFOYCHHIA.
if (11 is ISummable) // kjacc peanusyeT uHrepderic

ISummable i = il; //npeoBpasoBaHMe BHIIOJIHUTCS KOPPEKTHO
else .. //KJjlacc He peanmMs3yeT MHTepberc

Ccpulkn THTNIA WHTEp(EHC MOXHO NMPUHUMATH B KAauyeCTBE IapaMeTpPOB B
METO/IBI M BO3BpaIlaTh KaK pe3ysIbTaT BRIMOJHEHUS METO/IA.

Peann30BBIBaTh OJIMH M TOT K€ MHTEPQEHC MOTYT KJIACChl, CAMHU CBSI3aHHBIC
HacyeqoBaHueM. Ecim kimacc-mpenok peann3oBbIBall HEKHMid HHTEpQEiic, U Kiacc-
MOTOMOK peain3yeT TOT ke HHTepdeiic, TO BO3MOXHBI JBa BApUaHTa peaTnu3aluii:

1. He mepeomnpenensth MeToabl mHTEpdeiica B Kiacce-motomMke. Torma mx
peann3anus HacleIyeTcs U3 Kiacca-peaKa.

2. Peamu3oBath B Kilacce-OTOMKE MeTonbl uHTepdeiica. Torma wux
peanu3aiyu, yHacleJOBaHHBIC OT KJlacca-Tpe/iKa, HTHOPUPYIOTCS.
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Brtopoii BapuaHT peanuzanuu SBISICTCS MPEANOYTUTEIBLHBIM, TTOCKOIBKY B
UepapXuy HACIEIOBaHUSA SBHO YyKa3aHO, YTO KJIACC-TIOTOMOK CaM peaimu3yer
uHTepdeiic.

SIBHas peanmzanus uHTEpdErica.

[TockoNBKY B SI3BIKE TMOJJICPKUBACTCS MHOKECTBEHHOE HACJIEIOBAHUE OT
uHTep(deiicoB (0aUH Kacc MOXKET peaju30BBIBaTh HECKOJBKO HHTEp(dEicoB), a
AJIEMEHTHI B KXKJOM WHTEpderce CEMaHTHIECKU CBS3aHBI, TO MOXKET BOSHUKHYTh
CUTyalusi, KOTJla B peajn3yeMbIX KJIaccoM HHTepdercax €CTh METOMbI, TOYHO
COBIIAIAIOIIME IO CUTHATYPE.

[lycTte kmacc peanusyer paBa wuHTepdelica, B KOTOPBIX €CThb METOJ,
COBIIAJIAIOIINI 10 CUTHATYpE C METOJOM U3 BTOporo uurepgeiica. B atom cinyuae
MOKET OBITh MPUHITO PEIICHHE O E€AMHCTBEHHON pealu3alHH KIaccoM O0OMX
METONOB. B Kilacce omuchiBaeTca oOJaHA peanu3auuss wmeronaa. MeHHo 3Ta
peanuzaius U OyAeT BBI3BIBATHCSA BO BCEX CIIydasx, HE3aBUCHUMO OT THIIA CCBHLIKH
Ha pealbHBIM OOBEKT — CCBHUIKM THIA MEPBBIM MHTEp(PEiC, CChUIKM THUIA BTOPOMH
uHTep(deic MM CChUIKH PeaIbHOTO THUIIA.

Ho OwIBarOT cuTyaluu, Korja, HECMOTPs Ha TO, YTO CHUTHATypa METOJOB,
NpUHAJISKAIIMX pa3HBIM HHTepdericaM, COBIAIaeT, HMX CEMaHTHKa MOXKET
oTiiMyathbcsa. TO €CTh peanu3alus METOAOB JIOJDKHA ObITh pa3nuuHoi. Torma u
MIPUMEHSIETCS siBHAsI peanu3anus narepdeiicoB. To ecTh mpu peaausaluu METOI0B
B KJlacC€ B 3aroJIOBKE METOJla SBHO YKa3bIBaeTCs, KakoMy uHTepdeiicy Oymer
MPUHAJIEKATh peAIU3alvs METOAa.

[Ipumep.
public interface ISummable //unurepoeiic

{

int Sum(int a, int b); //abcrpaxTHmit mMeTOn

}

public interface IDoubleSummable //uurepodeiic

{

int Sum(int a, int b); //abcrpaxTHEil MeTOn

}
public class MyClass : ISummable, IDoubleSummable
{

int a;

int b;

public MyClass (int a, int b)

{

this.a = a;
this.b = b;
}
public int ISummable.Sum/() //peaJ'U/IBaLU/IH MeToma u3 uHTepderca ISummable

{
return a + b;
}
public int IDoubleSummable.Sum() //peamusauus meroma ms3 uHrepdetica
{ //IDoubleSummable
return a*a + b*b;
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}

MyClass i = new MyClass(1l,2);

ISummable isum = i;

Console.WritelLine ("CymMma paBHa " + isum.Sum());
IDoubleSummable idoub = i;

Console.WritelLine ("Cymma pasHa " + idoub.Sum());

PesynbpTaT paboThl OyA€T CAeAYIOIMINM:

CymMa paBHa 3
CymMa paBHa 5

Cnegyer OTMETUTh, UTO TpU SBHOW peanuzanuu  uHTepdeiica
COOTBETCTBYIOIIIME BEPCUU METOAOB OYIyT BBI3BIBATHCS TOJBKO TOT/a, KOrJa Ha
OOBEKT YKa3bIBa€T CChUIKA COOTBETCTBYIOIIETOo WHTepdelicHoro Ttumna. Bo
BHEILIHEM IPEACTABICHUH CAMOT0 Kjlacca METOJIa HE CYIIECTBYET, HECMOTPS Ha TO,
YTO B KJIACCE OMMCAHO Ja)Ke LENbIX JBE BEPCUU METOJA, BBI30B JIFOOOW M3 HUX Y
CCBUIKH PEaJIbHOTO TUIIA HA O0BEKT HEBO3MOKEH.

To ectb onepaTop

Console.WritelLine ("Cymma paBHa " + i.Sum());

BBI30BET ONIMOKY KOMIWJISIMU, MOTOMY 4YTO METOJa Sum, MNPUHAJJIEKAIIETO
caMoMy Ki1accy MyClass, HE CYIIECTBYET.

HacnepoBanue s uHTEpPEHCOB.

HuTepdeiic — 3To Kilacc, 3HAYUT, OH MOXKET OBbITh BKIIIOUEH B HEPAPXHIO
HACJEeIOBAaHUS, MPUYEM HE TOJNbKO, Kak mpeaok. [ns uHTepdeiicoB B A3bIKE
OIpEJIEICHO MHOXKECTBEHHOE HacnenoBaHue. MHTepdeiic He MOXKEeT HacleaoBaTh
OT KJIacca, HO MOXET HacJieJoBaTh OT HECKOJbKUX MHTepdercoB. B untepdeiice-
NOTOMKE COJIEepKaTcs BCE METObl, YHACIEAOBAHHbIE OT MHTEP(PECOB-NIPENKOB.
Takke Kak U B KJ1acce, HOBbII METOJI B3aMEH YHACJIEIOBAHHOTO HY>KHO OIIMCBHIBATh
C TOMOIIBIO KIIOYEBOro ciioBa new. UToObl 0OpaTUTHCA K CKPBITOMY TENeph
MeToay wuHTepdeiica-moToMKa HEOOXOIUMO SBHOE NpeoOpa3oBaHWE K THUITY
uHTepdeiica-noromka. Kpome Ttoro, Haciemyroomwuii wuHTepdEc HE MOXKET
pacmmpATh 00J1aCTh BUIUMOCTH 0a30BOTO MHTEpdeiica.

[Tpu HacnenoBaHMM HHTEPPEHCOB CieIyeT MOMHHUTb, YTO HACIEAYIOTCS
TOJIBKO 3aroJjIOBKHM METOJIOB, @ HE UX peajiu3alliy, TO €CTh HACIEAYeTCsS BHEIIHUN
uHTepdeiic. Tak yTo 0c000ro cMmbIcaa B HACIEIOBAHUM HHTEpPeEiicoB OT
untepdeiicos BOOBIIE HET.

Cranpmaptable HHTEP(ENCHL.

B s3plke mpeacTaBiIeHO HECKOJbKO CTaHAapTHBIX HHTepdeiicoB. Mx
peanuzaius Mo3BOJISET MOJb30BATEILCKUM KJlacCaM Y4acTBOBaTh B CTaHIAPTHBIX
MEXaHHM3Max U CXEMax HapaBHE CO CTaHJIAPTHHIMU KJIACCaMHU.

Humepgheiic IComparable

Onucan B mpocTpaHCTBe MMeH System.Collections. Peanusyercs

TOTZIa, KOTJa OOBEKTHI KJlacca HYKHO YMETh CpPaBHUBATH MEXAYy CO0OM Ha
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«OoJbIIIe» M «MEHbIEe» (Ha PaBEHCTBO U HEPABEHCTBO OOBEKTHI CPABHUMBI TIPH
niepeornpeneneHnu Meroa Equals u3 kiacca Object).
HNHuTtepdeiic conepXut ouH METO/;

int CompareTo (object 0);

Meton noymxeH Bo3Bpamarb | B TOM cilydae, €CiIdM OOBEKT, Y KOTOPOIo
BBI3bIBACTCSI METOJ, «OOJIbILIE» YeM OOBEKT, NIEPEJaHHbIA B KaueCTBE MapaMmeTpa;
-1 B ToM ciyuae, ecinu OOBEKT, Y KOTOPOI'O BBI3BIBAETCS METOJ, «MEHBIIE» YeM
OOBEKT, MEpEeNaHHbIl B KadecTBe napamerpa; 0 B TOM ciydae, €Ciii OOBEKTBHI
«paBHb». ClenxyeT OTMETUTh, YTO OTHOLIEHUS «OOJBLIE», «MEHBIIE» U «PaBHBD)
CJIIEYET ONPEACIIUTD, UCXOI U3 CEMAHTUKU 3a1a4U.

[Ipumep.

class MyClass : IComparable
{
int count;
string description;
public MyClass (int ¢, string d)
{
count = c;
description = d;
}
public int CompareTo (object o) //meronm murepdeitca IComparable
{
MyClass mo = o as MyClass;
if (this.count > mo.count) return 1;
else
if (this.count < mo.count) return -1;
else
return 0;

}

MyClass ml = new MyClass(l, "llepBem 0OBEKT") ;
MyClass m2 = new MyClass (2, "Bropowm oOwexT") ;
if (ml.CompareTo (m2) > 0)
Console.WriteLine ("llepBelt 00BekT OoOJblle BTOPOTO") ;
else
if (ml.CompareTo(m2) < 0)
Console.WriteLine ("llepBElt OOBLEKT MeHbIe BTOPOTO") ;
else Console.WriteLine ("OObexkTH pPaBHH") ;

B nanHom npumepe o0beKT kitacca MyClass COAEpPKUT ABa MOJIs — 1IeJI0T0
U CTpoKOBOro tumna. B merone, ynacienoBanHoM ot unrepgeiica IComparable,
ONpENETUM KPHUTEPUIl CpaBHEHUSI OOBEKTOB Ha «OOdbIIe» M «MeHblIe» llpu
CpPaBHEHHU OOBEKTOB OONBIIMM OyAeT CUYUTATBCA TOT OOBEKT, Y KOTOPOTO
3HAYEHHUE 1IeJI0ro NoJs count GobIe.
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OO0bexThl Kiacca MyClass Tenepb CpaBHUMBI MEXIy coOoi. Peanuzarus
uHTepdeiica IComparable MO3BOJAET UCIOIB30BATh OOBEKTHI PEATUIYIOIIETO
KJIacca B CTaHJAPTHBIX TEXHOJIOTUSIX, OCHOBAHHBIX HA CPAaBHEHUH OOBEKTOB:

MyClass[] mas = new MyClass[5];
mas[0] = new MyClass (5, "5"

)
mas[1l] = new MyClass(l, "1");
mas[2] = new MyClass (7, "7");
mas[3] = new MyClass (3, "3");
mas[4] = new MyClass (2, "2");

Array.Sort (mas) ;

CopTupoBKa MO BO3pacTaHHUIO MacchBa OOBEKTOB Tha MyClass cTana
BO3MOXXHA CTaHJAAPTHBIM METOJIOM COPTHPOBKH, ITOCKOJBKY TENeph OOBEKTHI
CpaBHUMBI JIpyr ¢ JpyroMm (peanusyroT wuHrepdeiic IComparable). Bun
COPTUPOBKHM 3aBUCUT OT €IUHCTBEHHOIO B KJACCE MEPEOIPENCIECHU METOAA
CompareTo.

Hnmepdgheiric IComparer.

WNutepdeiic npennasHayeH s 3aJaHus KPUTEPUS COPTUPOBKH, MO3BOJISIET
OMKCaTh Pa3JIMUHbIC ITPaBUJia CPAaBHEHUSI 0OBEKTOB.

HHuTtepdeiic mpuHaIISKUT IPOCTPAHCTBY UMEH System.Collections.
B neMm 3amaH oJIMH METO.I:

int Compare (object ol, object j2);

Meron nomxeH Bo3Bpamate | B TOM cilydae, €CJIM TEPBBIM IApaAMETP
«OosplIe» BTOPOro; -1 B TOM cityyae, eclid MEepBbIi MapaMeTp «MEHbILIE» BTOPOTo;
0 B TOoM ciy4ae, eciiu OOBEKTHI «paBHbI». Tak ke, Kak u B MeTone CompareTo,
OTHOILIEHUSI «OOJNbIIEY, «MEHBIIE» U «PaBHBD) CIEIYET ONPENCIUTb, UCXOAS U3
CEMaHTHUKH 331a4u.

[Topsinok mpuMeHEeHUs! KpUTEPUSI COPTUPOBKHU:

1. OnuceiBaeTCST BCIOMOTATENBHBIA KJIACC, peaNu3yronui uHTEepdeiic
IComparer — xmacc, oOBEKT KOTOPOTO OYIET SBIATHCS KPUTEPUEM CPaBHEHUS
OOBEKTOB MOJI30BATEIBCKOTO Kiacca. Takux BCIIOMOTaTeNbHBIX KJIACCOB MOKET
OBITh HECKOJBKO JIJISl pean3allii pa3InIHbIX KPUTEPUEB COPTUPOBKH.

2. O0beKT KpuTepws MepelaeTcs B KauyecTBE MapaMeTpa B CTaHIApTHBIN
METO/] COPTUPOBKH MacCHBa MOJIh30BATEIBCKUX OOBEKTOB. (7151 pa3auuHbIX BUIOB
COPTUPOBKU HEOOXOAUM CBOM OOBEKT KpUTEPHSI.

[Tpumep.
class MyClass //nombzoBaTenbckuit xjacc

{
int count;
string description;
public MyClass (int ¢, string d)
{
count = c;
description = d;
}
public int Count
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get
{

return count;

set

{

count = value;

}
public string Description
{

get

{

return description;

set
{

description = value;

}
class SortByCountUp
{

IComparer //xnacc KpuTepus COPTUPOBKU
//no BospacTanmo moss count
int IComparer.Compare (ocbject ol, object 02)
{
MyClass mcl = ol as MyClass;
MyClass mc2 = 02 as MyClass;
if (mcl.Count > mc2.Count) return 1;
else
if (mcl.Count < mc2.Count) return -1;
else return 0;

}
class SortByCountDown

{

IComparer //xnacc xpuTepus COPTUPOBKU

//mno yGrBaHMoO noNsg Ccount
int IComparer.Compare (ocbject ol, object 02)

{
MyClass mcl = ol as MyClass;
MyClass mc2 = 02 as MyClass;
if (mcl.Count < mc2.Count) return 1;
else

if (mcl.Count > mc2.Count) return -1;
else return 0;

}
class SortByDescriptionUp
{

IComparer //xjpacc KpuUTepus COPTUPOBKMU

//no Bospacranuwo nons description
int IComparer.Compare (object ol, object 02)

{
MyClass mcl = ol as MyClass;
MyClass mc2 = 02 as MyClass;
return mcl.Description.CompareTo (mc2.Description);
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}
class SortByDescriptionDown : IComparer //xjacc XpuTepus COPTUPOBKMU
{ //no yOBIBAHMIO I10JIS description
int IComparer.Compare (object ol, object 02)
{
MyClass mcl = ol as MyClass;
MyClass mc2 = 02 as MyClass;
return mc2.Description.CompareTo (mcl.Description);

}

MyClass[] mas = new MyClass[5];
mas[0] = new MyClass (5, "5"
mas[l] = new MyClass(l, "1"

mas[2] = new MyClass (7, "7"

mas[3] = new MyClass (3, "3");
mas[4] = new MyClass (2, "2");
Array.Sort
Array.Sort
Array.Sort
Array.Sort

4

14

14

~—_ — ~— ~—

mas, new SortByCountUp());

mas, new SortByCountDown())

mas, new SortByDescriptionUp()):;
mas, new SortByDescriptionDown ()) ;

Py

B mnocnenHux 4yeTelpex CTpOKax KoJa B IPUMEPE MAcCHB OOBEKTOB
COPTHpPYETCA N0 pa3nuHbIM KputepusaMm. Ho maccuB Bcerma coptupyercs IO
BO3paCTaHUI0. A BOT CMBICI CJIOBa «BO3pAacTaHUE» M 3a4aeTCi B KPUTEpUU
COPTHPOBKH.

Ileperpy3ka onepanui OTHOICHUS

Omneparnuu  kmacca ObUTH paccMoTpeHbl B Teme 4. HepaccMmoTpeHHBIM
ocTajcsi BONPOC O TMeperpy3ske omnepauuid cpaBHEHUS JUIi  OOBEKTOB
MOJIb30BATENIbCKUX KJaccoB. lleperpy3ka Takux omnepanuil TOJKHA YYUTHIBATH
npaBuiia CpaBHEHUSI 0OBEKTOB Ha «0OJIbIlIe» U «MEHbIIe» (MeTo CompareTo U3
untepdeiica IComparable), a TakkKe MNPU3HAK IKBUBAJEHTHOCTU OOBEKTOB,
yCTaHaBJIMBAaeMbli METONOM Equals, yHaclemoBaHHbIM M3 Kiacca Object,
KOTOpbIN ObUT paccMOTpeH B Teme 5. [ToaToMy meperpyska orneparuii OTHOIIICHUS
OOBIYHO HCIIONIB3YET TEPEUUCICHHBIC 3apaHee YCTAHABIMBAEMBIC KPUTEPHUH WU
IIpaBUJIA.

Omnepaty CpaBHEHUS — «>», «<», «>=», «<=p, «==p, «|=» - oTHOCATCA K
OWHAPHBIM OTEepaIlvsIM, U BO3BPAIIAIOT pe3yabTaT THMa bool.

[Tpumep.

class MyClass : IComparable
{
int count;
string description;
public MyClass (int ¢, string d)
{
count = c;
description = d;
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}

public int CompareTo (object o)

{

MyClass mo o as MyClass;
if (this.count > mo.count)
else

if
else

return 1;

(this.count < mo.count) return -1;
return O;

}
public

{

override bool Equals (object o)

MyClass mc (MyClass)o;

if (this.count mc.Count
mc.Description) return true;
else return false;

&&

}
public override int GetHashCode ()

{

return count.GetHashCode () ;

}
// mnepeomnpenesyieHue olepalun
public static bool operator

{

OTHOIIEeHMH
== (MyClass mcl,

return mcl.Equals (mc2);

}

public static bool operator

{

return

!=(MyClass mcl,

!mcl.Equals (mc2) ;

}

public static bool operator

{

> (MyClass mcl,

if (mcl.CompareTo (mc2) > 0)

else return false;

return true;

}
public static bool operator <(MyClass mcl,

{

if (mcl.CompareTo(mc2) < 0) return true;

else return false;

}

public static bool operator >=(MyClass mcl,

{

> 0 ||

if (mcl.CompareTo (mc2)
else return false;
}
public static bool operator <=(MyClass mcl,
{

<0 I

if (mcl.CompareTo (mc2)
else return false;

}

HSH) ;
"2") ,.

MyClass mcl =
MyClass mc2

new MyClass (5,
new MyClass (2,

this.description

mcl.Equals (mc2))

mcl.Equals (mc2))

/ /MeTon nepeomnpemenserca ¢ Equals

MyClass mc2)

MyClass mc2)

MyClass mc2)

MyClass mc2)

MyClass mc2)

return true;

MyClass mc2)

return true;
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if (mcl == mc2)
Console.WritelLine ("OBbekTE pPaBHH") ;
if (mcl != mc2)
Console.WritelLine ("OBbekTE He pPaBHH") ;
if (mcl > mc2)
Console.WritelLine ("llepBet 00BekT OGOJIbIIE BTOPOTO") ;
if (mcl < mc2)
Console.WritelLine ("IlepBell OOBEKT MeHbIIe BTOPOTO") ;
if (mcl >= mc2)
Console.WriteLine ("MNeppuit 06BexkT GoJiblle BTOPOTO MM pabeH emy') ;
if (mcl <= mc2)
Console.WritelLine ("Hepsuit 06BEXT MeHBIIE BTOPOTO MM PaBeH emy') ;

Pe3ynbTaT BBIOJIHEHUSI JAHHOTO KOJIa BBITJISIIUT CIAETYIOIIUM 00pa3oM:

OOBEeKTEl HE PAaBHE
[lepBel OOBEKT OOJIBIIE BTOPOTIO
[lepBe O0OBEKT OOJIBIIE BTOPOTO MM PABEH eMy

Crnenyer OTMETHTb, YTO TEIEPh ONEpalliyd CPaBHEHUS NI OOBEKTOB Kjlacca
MyClass mnepeomnpeneieHbl. Pe3ynbTaT BBINOJHEHUS ONEpalvii CpaBHEHUS Ha
PaBEHCTBO WJIM CPAaBHEHHUS HA HEPABEHCTBO MOXET OTJIMUATHCS OT PE3yJIbTara,
MPUHATOTO 10 YMOJYAHHUIO IS OIepaluii CpaBHEHUS OOBEKTOB CCHUIOYHBIX
THUIIOB.

Knonuposanue oo6vexmos

[TockonbKy omeparusi MpUCBaMBaHUS IS CCHUIOYHBIX THIOB JAHHBIX HE
MPUBOJUT K CO3/IaHUIO HOBOM KOMUU OOBEKTAa, TO ATy BO3MOKHOCTH MOKHO
peanu3oBaTh CIEIUATBHBIM 00pa30M.

Knonuposanue — »1o0 cozmanme komuu oObekTa. PasnmuuaroT nBa BuAa
KJIOHUPOBAHMS 00BEKTOB — IIOBEPXHOCTHOE U TITyOOKOE.

[Tpu MOBEPXHOCTHOM KIIOHUPOBAHUHM 0O0BEKTa CO3ACTCS €r0 TOYHAS KOTHSI.
[Ipu »TOM BCe 3HAUaIIUe TMOJSI KOMUPYIOTCS B KJIOH, @ BOT TIOJIS, SIBJISIOIIUECS
CCBUTKAMHM Ha Jpyrue OOBEKTHI, TAKKE MPOCTO KOMHPYIOTCS B KJIOH — TO €CTh
OCTAIOTCSl HANpPABJICHHBIMH Ha CTapble OOBEKTHI, HOBBIX OOBEKTOB IS TIOJICH-
CCBUIOK TOBEPXHOCTHOE KIIOHMPOBAHHWE HE cO37aeT. Takod THIT MOJIE3eH B TOM
ciydae, €CJIM €CTh YBEPEHHOCTh B OTCYTCTBHM y KIIOHUPYEMOTO OOBEKTa TOJIEH,
CCBUTAIOMINXCS Ha Ipyrue oOBbeKThl. [loBEpXHOCTHOE KIIOHUPOBAHKE PEaTU30BAHO
B MeToe MemberwiseClone () B kiacce Object.

Jlnst co3maHusl TIOJTHOTO HE3aBUCUMOTO — TIyOOKOTOo — KIIOHa OOBEKTa
HY)KHO pEaJIM30BBIBATh TaK Ha3bIBaeMOE TIyOOKOe KIOHHUPOBAaHHE. AJTOPUTM
rJIyOOKOTO KJIIOHUPOBAHHS HE CHEIU(UIIMPOBAH U OMUCHIBACTCS Pa3pabOTUMKOM.
[Ipu 3TOM KJ1acc JOJDKEH peann3oBbiBaTh UHTEpdeiic IC1loneable, B KOTOPOM
OTIMCAaH €TMHCTBEHHBIA METO/

object Clone();

MeHHO B 93TOM METOAEC U pealn3yeTcs aIrOpPUTM TIIyOOKOTO
KIoHupoBaHwus. Peamuzanus kinaccom unTepdeiica ICloneable TOBOPUT O TOM,
4YTO 0OBEKTHI KJIacca YMEIOT CO3/1aBaTh CBOM INTyOOKHe KJIOHbI. CleayeT OTMETHUTD,
YTO B 3arojioBke Metroza Clone B KauyecTBE BO3BpAIaeMOTr0 Pe3ysibTaTa yKa3aH
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TUN object. DTo 03HAYaeT, YTO MPH MOJYYSHHUU TITyOOKOTo KJIOHa HEOOXOANMO
ero sIBHOE MpeoOpa3oBaHre K MICKOMOMY THITY.
[Tpumep.

class MyClass : ICloneable
{
int[] mas;
int length;
public MyClass (int 1)
{
mas = new int[1l];
length = mas.Length;
}
public int this[int i]
{
get
{

return mas[i];

mas[i] = value;

public int Length
{
get
{
return length;
}

}
public object LightClone ()

{

return this.MemberwiseClone () ;

}
public object Clone()

{
return new MyClassl (this.length);

}
}

MyClass o = new MyClass (3); //cosmauue obBrexTa

for (int 1 = 0; i1 < o.Length; 1i++4) //zamaume cocrosHus obwekTa
{
of[i] = 1i;
}
Console.WriteLine ("KnoHupyeMuni obwvexkT:") ;
for (int 1 = 0; i1 < o.Length; 1i++4) //BuBOm Ha 3KpaH COCTOSHMA OOBEKTA

{

Console.WritelLine(o[1]);

}
MyClass ol= (MyClass)o.LightClone () ;//cosmaHue NOBEPXHOCTHOTO KJOHA
ol[0] = 10; / /usBMeHeHMe COCTOSHMS KJIOHA

96



Console.WritelLine ("KiouupyeMmer oOwexT:") ;
for (int i = 0; i1 < o.Length; i++)
{

Console.WritelLine (o[1]); //BuBOm COCTOSHMA UCXOOHOTO OBBEKTA

BriBos1 Ha 9KkpaH OyIeT CIAeaYIOITUM:

KnouupyeMell OOBEKT:
0
1
2

KjioHUpyeMElT OOBEeKT :
10
1
2

Kak BUaHO U3 npuMepa, KIOHUPYEMBII OOBEKT U €ro MOBEPXHOCTHBIN KIIOH
CCBUIAKOTCA HA OJMH M TOT € MAcCuB Leyblx uyucen. lloatomy wn3MeneHue
COCTOSIHUS OJTHOM KOIMU BJIeYET 3a COOOM aBTOMAaTUYECKOE U3MEHEHUE COCTOSTHUS
BTOPOM KOITHH.

3aMeHUM B IpUMEPE CO3JaHUE IIOBEPXHOCTHOIO KJIOHA CO3JaHUEM
IIyOOKOTr0 KJIOHA:

MyClass o = new MyClass (3); //coszsmauue obbexra

for (int i = 0; 1 < o.Length; i++) //zanauue cocrosums obbexTa
{
ofi] = 1i;
}
Console.Writeline ("KjnoHupyeMer oOBbekT:") ;
for (int 1 = 0; i1 < o.Length; i++) //BuBOm Ha 3kpaH coCTOSHMA OOBEKTa

{
Console.WriteLine(o[i]);
}
MyClass o2= (MyClass)o.Clone(); //cosmauue rayBokoTo KJOHA

02[0] = 10; / /M3MeHeHMe COCTOSHMS KJIOHA
Console.WritelLine ("KnoHUpyeMeli oOBbexT:") ;

for (int i = 0; i < o.Length; i++)

{

Console.WritelLine (o[i]); //BrBom CcOCTOSHMS MCXOOHOTO OGBEKTA

Pe3ynbraT paboThl 3TOr0 npumepa OyJaeT CAeayOIUM:
KnouupyeMmell OOBEKT:

0

1

2

KiloHMpyeMET ODBEKT :

0

1

2

Kak BugHO U3 pe3ynpTaTa paboThl, ITyOOKUN KJIOH U KIIOHUPYEMbI 00BEKT
COBEPILIECHHO HE 3aBUCAT APYT OT ApyTa.
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Tema 8. Cxema moToKoB JAHHDbIX.

Bce knaccsl A paboThl ¢ MOTOKAMU JaHHBIX COAEPHKATCA B MPOCTPAHCTBE
uMeH System.|O.

B 00BEKTHO-OpUEHTUPOBAaHHBIX s3bIKaxX, B TOM uucie u B C#, mepenaya
JTAHHBIX (BBOJ/BBIBOJ) OCYIIECTBISACTCS 10 OMPEACICHHOM CXeMe — CXEeMe
NOTOKOB. JlaHHbBIE TPECTABIAIOTCS B BHUJE aOCTPAKTHOTO JIMHEWHOTO TOTOKA,
IIEPENaBAEMOr0 OT UCTOYHHUKA K Ionydarento. [Ipn 3ToM MCTOYHUK HE 3HAET, KTO
ABJIAETCS. TOJIy4aTeJIeM JIaHHbIX, U paboTaeT TOJbKO ¢ MoTokoM. Ilosyuarens
Takke He MMeeT MHpopManuu 00 HCTOYHHMKE, U PAbOTAeT TOJIBKO C MOTOKOM
naHHbIX. Takas aOcTpakuus MO3BOJISET CAENATh YHUBEPCAIBHOM Mepeaavy JaHHBIX
HE3aBUCUMO OT THIIA NOJIy4aTellsl, U YHUBEPCAJIbHBIM IIPUEM JaHHBIX, HE3aBUCUMO
OT UCTOYHHUKA. [Ipy 3TOM M MCTOYHUK U TOJIyyaTenb paboTalT ¢ abcTpakuuein
IIOTOKA.

[Toroku nensTcs Ha MOTOKM BBOAAa (MOTOKM, C KOTOPbIMH paboTaer
[0JTy4aTesb) U MOTOKU BbIBOJA (IOTOKHU, C KOTOPBIMU pabOTAaeT UCTOYHUK). Takum
0o0pa3oM, BBOJ M BBIBOJI JIOTUYECKH OTAENIEHBI JIPYr OT Jpyra W Mo OOJbIIOMY
CUeTy HUKaK He cBs3aHbl. [lo Tumy mnepenaBaeMbIX [aHHBIX IOTOKH OBIBAIOT
0aNTOBBIMU U TEKCTOBBIMHU.

To ecth cymectByer 4 OOJBIIMX TPYNNbl MOTOKOB — OAalTOBBIE BBOJA,
OaliToBbIE BBIBOJIA, TEKCTOBBbIE BBOAA (MX HA3BIBAIOT IMOTOKAMU UTEHHUS) H
TEKCTOBbIE BBIBO/IA (MX HA3bIBAIOT TOTOKAMU 3AMKCH).

Kaxnas u3 3Tux rpynm umeeT 0a30Bblil aOCTPAKTHBIM KJacc, B KOTOPOM
OMKCAaHa OCHOBHAs ()YHKUHMOHAIBHOCTh COOTBETCTBYIOLIEH TPYIIbI MOTOKOB,
HACJIEAHUKNA OTHX aOCTPAaKTHBIX KJIACCOB pEaIM3yIOT BBOJ WJIM BBIBOJ JJIst
KOHKPETHBIX XPaHWINIL JAHHBIX.

Cnenyer OTMETUTb, YTO TIOCJI€ OKOHYaHHS pabOThl MOTOK HYXKHO
00s13aTEIHHO 3aKPHITh.

baliToBble MOTOKM JAHHBIX.

B s3pike C# OaliToBRII IOTOK BBOJAa W OaWTOBBIA IIOTOK BBIBOJA
O00BEMHEHBI B €IUHYIO CYIITHOCTh. TO €CTh peub BEAETCS HE C ITOTOKOM BBOJIA H C
ITOTOKOM BBIBOJIA IO OTJIEIBLHOCTH, a ¢ 0aWTOBBIM OTOKOM BBOJ1a/BhIBOAA. B cBSI3M
C 3TUM BO3HHUKAET HEOOXOAUMOCTh YIIPABIEHUS KypCOPOM B MOTOKE.

bazoBas QpyHKIIMOHATBLHOCTh OAWTOBBIX MOTOKOB BBOJIa/BhIBOJA OIKCAaHA B
abcTpakTHOM Kiacce Stream.

CocraB kitacca Stream.

dieMenT Onucanne

BeginRead, HauaTh acHHXPOHHBIH BBOA MM BBIBOX

BeginWrite

CanRead, CaoiicTBa, onpefiessiouiHe, KakHe onepauny nojiepxuBaer NOTOK: YTeHHe,
CanSeek, NMPAMOM JOCTYN W/NIM 3a1KCh

CanWrite

Close 3aKphbiTh TEKYIWIHH NOTOK H OCBODOAHTD CBA3aHHBIE C HUM pecypchl (COKeTs,

yKasateau Ha daitasl 1 1. 1.)
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EndRead, Oxuaare 3aBeplIeHHss AaCHHXPOHHOTO BBO/IA; 3aKOHYMTh aCHHXPOHHBIH BBIBOI
EndWrite

Flush 3anucath AanHbie W3 Oydepa B CBA3aHHBIH C MOTOKOM MCTOYHHK JAHHBIX
u ouncTuTh Oydep. Ecam ana nanHoro noroka 6ydep He Hcnons3yercs,
TO 3TOT METOJ HHYEro He JenaeT

Length Boaspatuth AnuHy notoka B Gaitrax

Position Bo3BpaTHTh TEKYULYIO MO3HIIHIO B NOTOKe

Read, Cumnrarts nocnegosarensHocTb OaiiToB (wum oaun 6aifT) U3 TeKyiero noToka
ReadByte M MepeMecTUTDh yKasaTeslb B MOTOKE Ha KOJUYECTBO CYMTaHHbIX OaiiTos

Seek YcTaHOBHTb TEKYIIMI yKa3aTesb MOTOKA HA 3aaHHYIO MO3HIUIO

SetLength YcTaHOBHTD AMHY TEKYIIEro moTokKa

Write, 3anucarb nociefosatenbHoCcTb balitos (man ogun 6aiit) B Tekywuit NoTok
WriteByte ¥ NepeMecTUTh yKasaTe b B NOTOKE HA KOJMYECTBO 3aMHCaHHbIX 6aiToB

Kiacc FileStream

Knacc sBasercs HacnegHukoMm kiacca Stream u peanu3yeT BCHO €ro
(GYHKIIMOHATBHOCTh 11 B3auMojJiecTBus c  Gainamu. @Daiin npu  >TOM
UHTEPHPETUPYETCS KaK JIUHEHHBIN MOTOK 0aMTOB, KaXKIblii OAUT KOTOPOr0 MOMKET
OBITh MPOYMTAH WM 3anucad. [Ipyu 3TOM peanusyercs BO3MOKHOCTbH YIPABICHUS
KypcopoMm B (Qaiine. /i 3amanust pexxuMoB paboThl ¢ (ailiaMu UCHOJIb3YIOTCS
craHmapTHele IniepeyncineHus FileMode, FileAccess u FileShare,
paccMoTpeHHbie B TeMe 10.

Knacc FileStream Taxke mo3BoisieT co3aarh HOBBIM (paiiil Ha JHMCKE, WIN
OTKPBITh CYIIECTBYIOIIHNI (TO €CTh B 3TOM CMbICIE AyOaupyeT PyHKIHMOHATBHOCTh
kiaccoB Filelnfo u File).

FileStream fs = new FileStream(”test.dat”,
FileMode.OpenOrCreate, FileAccess.ReadWrite, FileShare.None);
byte[] x = new byte[1l0];

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

fs.Write(x); //B norox nobalTHO BamMCHBAETCS MAaCCUB OGaiT
fs.Write(x,0,5); //zanuceeBaercs 5 SJIEMEHTOB MacCMBA, HauMHas C HYJIEBOTO
for (byte i = 0; 1 < 256; i++)
{

fs.WriteByte (i); //samucusaorcsa umcna or 0 mo 255 B BuIOe 6aiiTos

}

fs.Position = 0; //nepememaeMm kypcop B Hauajo (alijoBOTO MOTOKA
bytel[] y = new byte[l5];

fs.Read(y,0,15); //us noroxa cumrerBaeTca 15 3JIeMEHTOB B MacCCUB
byte z = fs.ReadByte();

fs.Close();

Meton Seek () ucnosb3yeTcs I YCTAHOBKH Kypcopa B IOTOKE Ha OaiT ¢
ONpEJENeHHbIM HOMEpOM (ele OJIMH Cmoco0  yNpaBlieHHWs CBOMCTBOM
Position). DTOT MeTOq UMEET JABa MapaMeTpa — KOJMYECTBO OalT, KOTOpHIE
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HYKHO OTCTYHUTh W TOYKY OTCUETA, OT KOTOPOM HYKHO OTCTYIIUTh YKa3aHHOE
yuciao Oait. ToukaMu oOTCYeTa SBISIOTCS KOHCTAHThI M3 IEPEUUCIICHUS
SeekOrigin:

— Begin — oT Hauana (aiIoBoro moToka:

— Current — OT TEKYIIEH MO3ULIMU Kypcopa B ITOTOKE;

— End — OT KOHIIa TIOTOKA.
[Tpu pabote ¢ aiimamu BO3MOMXKEH BBIOPOC CIEAYIONINX UCKITIOUEHU:

FileNotFoundException — DONBITKA OTKPBIT HECYLIECTBYIOLIUN
daiin;

DirectoryNotFoundException — 06pameHHe K HECYIIECTBYIOIIEH
JTUPEKTOPHMU,

ArgumetException — HEBEPHO 3a/1aH PEKUM OTKPBITHS TIOTOKA,;
IOException — omuOKa BBOa/BBIBOIA.
OTH UCKITIOYCHHS HY)KHO OTJIABJIUBATh.

Knacc MemoryStream.

Krnacc siBnsieTcss HaciemHUKOM Kiacca Stream U peaiusyeT paboTy ¢
MMOTOKOM, OPraHW30BAHHBIM B JUHAMUYECKUN NaMsTU. VICcoib3yeTcs B OCHOBHOM
KaK BPEMEHHOE XPaHUJIUIIE JBOUYHBIX JIAHHBIX, KOTOPHIE JOJKHBI OBITH B UTOTE
3aMucaHbl B MOTOK, CBSI3aHHBINA C TOCTOSSHHBIM XpaHWJIMIIEM (Hanmpumep, B (aiin).
PaboTa ¢ TakuM MOTOKOM OYEHB MOX0XKa Ha PaboTy ¢ (PailsioBBIM MOTOKOM (y HUX
OJIVH MpeNIoK). JlonoHUTENbHBIC 2JIEMEHTHI Kilacca MemoryStream:

JJIeMeHT Onucanue Bun

Capacity KonuuectBo 0aiit, BbIAEICHHBIX 10A TOTOK | CBOMCTBO
(o0BemM MoToKA)

GetBuffer Bo3Bpamaer maccuB 06aiiT, Ha KOTOpoMm ObLT | MeTox
OpraHU30BaH MOTOK

ToArray 3anuchIBaeT BCE COJECPKUMOE IMOTOKAa B MaccuB | Meron
0aiiTOB, HE3aBUCHUMO OT IIOJIOKEHHUS Kypcopa B
MTOTOKE

WriteTo 3anuchIBa€T BCE COJEPKUMOE IMOTOKa B Apyrou | Merox
MOTOK THMa Stream

Knacc BufferedStream.

3TOT IIOTOK ABIICTCS JOINIOJIHUTCJIbHBIM 6y(1)ep0M JJIA JAHHBIX.
Hcnonp3yeTcst A yMEHBIIEHUST KOJTMYECTBA OOPAIICHU K pealTbHOMY HCTOYHUKY
WM ITOJIYYaTCJII0 AAaHHBIX, IMOCKOJIbKY OIICpallii BBOJd M BbIBOJAAd OTHOCATCA K
MEJIJIECHHO UCIIOJHSEMbIM omepanusM. bydepru3oBaHHBIH TOTOK  SBJISIETCS
nOMOKOM-00epmKol, TO €CTh HaJCTpauBaeTCid HaJa JPyrMM TOTOKOM THIIA
Stream. Ero (yHKIMOHAaTBLHOCTH YyHACIENOBAaHA OT POIUTEIBCKOTO Kiacca
St ream. BydepuzoBanHble MOTOKA MOKHO BHICTPANBATH B IIETIOYKH.

[Tpumep:
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FileStream fs = new FileStream(”test.dat”); //obamnoseii norox

BufferredStream bs = new BufferedStream(fs); //morox-obeprxa
byte[] x = new byte[1l0];
bs.Write(x); //=amuchy B Gybep GyhepMB0BAHHOTO MOTOKA
bs.Close(); //samuch, Gydepa B moTok fs
)

fs.Close (

; //Banmuchb maHHEIX Ha IOUCK B Obail

TekcToBBIC NOTOKHU JaHHBIX.

[ToTokxu MNpCAHa3HAYCHbI  IJIA paGOTBI C CHMBOJJIBHBIMHM JaHHBIMH B
KOOHUPOBKC Unicode. KOI[I/IpOBKy IIOTOKAa MOKHO HACTPOUTH C ITIOMOIIIBIO KOHCTAHT

nepeunciieHus Encoding u3 IpocTpaHcTBa UMEH System. Text.

TekcToBblE TMOTOKH pa3lelICHbl HAa TOTOKM YTEHUS W TMOTOKH 3aIlHCH.
Kaxxnas u3 rpymnm uMeet cBoi abCTpakTHBIN 0a30BbIi Kitacc. CxeMa Hacle0BaHUs

AJIsI TCKCTOBBIX ITOTOKOB IIPHUBCACHA HA PUCYHKC.

Object

n——'; TextReader |
P——+ StreamReader

. «— StringReader |

TextWriter

L—i StreamWriter l

Pucynok 1 — Mepapxus HaciienoBaHusl 151 TEKCTOBBIX IMTOTOKOB JAHHBIX

Knacc TextWriter.

SIBnsieTcs 6a30BBIM a6CTpaKTHBIM KJIIaCCOM AJIAA TCKCTOBBIX ITOTOKOB 3aIIMCH.

CocraB kiacca:
JNeMeHT Onucauune

Close 3akphiTh (paia u 0cBOGOAMTL CBA3aHHBIC ¢ HMM pecypebl. Ecim B nmponecce

3anmucy ucnossayercs Gydep, on Gyaer aBTOMATHYECKH OYHIIEH

Flush Oumctuts Bce Hydeps Ans Tekyniero ¢aiia M 3anucaTh HaAKOTUIEHHbIE
B HHX JJlaHHBIE B MECTO MX NOcTosiHHOrO Xpanenus. Cam daitn npu atom

HE 3aKPbIBAETCA

NewLine Ucnonsayercs Ans 3alaius MOCAEA0BATEIbHOCTH CHMBOJIOB, O3HAYaIONUIHX
Hayaso HoBo# cTpokH. [1o yMoIYaHHIO HCMOIB3YeTCs TIOCIeN0BaTENbHOCTD

«BO3BpAT KapeTku» — <«nepesos ctpoku» (\r\n)
Write 3amucath ¢parMeHT TeKcTa B MOTOK
WriteLine 3anucaTth CTPOKY B IOTOK M NepeiTH Ha APYIYIO CTPOKY
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Knacc TextReader.
HBJI}IGTC}I 6330BI>IM a6CTpaKTHBIM KJIaCCOM IJisd CHMBOJIBHBIX ITIOTOKOB
YTCHMUSI. COCTaB KJjiacca.

J/IeMeHT Omucanue

Peek BoaBpaTuTh caeayomui CHMBOJ, He H3MeHSs TO3UIIHI0 YKa3aTens B (daiine
Read CuyMTaTh JJaHHbIe U3 BXO/HOTO MOTOKA

ReadBlock CuynTaTh M3 BXOJHOIO 1MOTOKA YKAa3aHHOE MO0JIb30BaTe/IeM KOJIHYeCTBO

CHMBOJIOB M 3anucath ux B Oydep, HauuHas ¢ 3aaHHOI MO3UILIUH

ReadLine CyMTaTh CTPOKY M3 TEKYLIEro MOTOKA U BO3BPATHTDL €€ KaK 3Ha4YeHue
tuna string. Ilycras crpoka (null) oanavaer konen aiaa (EOF)

"ReadToEnd CuuraTh BCe CUMBOJBI 10 KOHIIA TOTOKA, HAYMHASA C TEKYUIeH TO3HIIMH,
¥ BO3BPATHTh CYMTAHHBIE AHHbIE KAK OJHY CTPOKY Thma String

HacnenHukaMu OMUCAHHBIX AOCTPAKTHBIX KJIACCOB SIBJISIIOTCS TOTOKH
YTEHUS W 3alUCH B TEKCTOBbIN ¢aiin — StreamWriter m StreamReader
COOTBETCTBEHHO. OHM peamu3yIoT (PyHKIMOHAIBHOCTh CBOETO MpeaKa sl paboThI
c (aitloM Kak C TEKCTOBBIM IIOTOKOM 3alUCH WA YTCHUS U HMEIOT
JOTIOTHUTENBHYIO (DYHKIIMOHATBHOCTh, CBA3aHHYIO C CO3JIaHUEM M OTKPBITHEM
¢aiinos.

[Tpumep:

FileInfo f = new FileInfo("my.txt”);
StreamWriter sw = f.CreateText():;
sw.WriteLine ("HoBem Qamnn’) ;
for (int i = 0; 1 < 10; i++)
{
sw.Write(i + ™ 7);
}
sw.Write (sw.NewLine) ;
sw.Close () ;

StreamReader sr = f£.OpenText () ;
string s = null;
while (s = sr.ReadLine() != null)

Console.WritelLine (s);
sr.Close();

HyxHo oTmeruTh, 4YTO0 MeTOObl Write m WriteLine knacca
StreamWriter UMEIOT MHOXXECTBO MEPErpy30K AJis 3anucu B (ailn 3HaueHuin
pa3HbIX TUIOB (KaK M B Kjlacce Console).

B knacce StreamWriter omucaHo OyjeBckoe CBOMCTBO AutoFlush,
eclii YCTaHOBHUTH €ro B true, To ouniuenue Oydepa moroka OyIeT MpOrU3BOIUTHCS
nociie KaXKJA0u 3amucy B MOTOK. TO eCTh KaxAblii METOJ 3amucu OyaeT nepeaaBaTh
JIaHHBIE Yepe3 BHYTpeHHHH Oydep moroka npsiMo B (haidi.

Hacnenankamu aOCTpakTHBIX KiaccoB TextWriter m TextReader
SABIAIOTCA Kjiacchl StringWriter u StringReader COOTBETCTBEHHO.
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AHaNOTUYHO TMOTOKY MemoryStream, 3TH KJIacChl MO3BOJISIOT padoOTaTh C
CUMBOJIbHBIMM TOTOKAMU B IMHAMHUYECKOW MaMSTH.
[Tpumep.

StringWriter stw = new StringWriter();
stw.WritelLine (“IloTok B IMHaAMMUECKOM namaTtm”) ;
for (int i = 0; 1 < 10; i++)

{

stw.Write(i + 7 ”);

}
stw.Write (stw.NewlLine) ;
str.Close();
Console.WritelLine (stw.ToString()) ;
StringReader str=new StringReader ("IloTOk B OUMHAMMUYECKOMN mnamsaTu’”) ;
string s = null;
while (s = str.ReadLine() != null)
Console.WriteLine (s) ;
str.Close () ;

[IoToku B JMHAMUYECKOM TIaMSTA MOKHO HMHTEPIPETUPOBATh Kak
BPEMEHHBIC XpaHWJIWINA JAHHBIX, KOTOpble Tociae (GOPMUPOBAHUA  HUX
COZEPKUMOI'0 HY>KHO OTIIPABUTH B IOCTOSTHHOE XPAHUJIUILLIE.

B kmacce StringWriter omnpeneneH METOJ] MOJIYYEHHS €II€ OJHOIO
BPEMEHHOTO  XpaHWJIMIA CUMBOJBHBIX  JIaHHBIX — OOBEKTa  Kjacca
StringBuilder —meron GetStringBuillder.

HyXHO OTMETUTBb, 4YTO TEKCTOBbIE TMOTOKA HE NOAAECPKUBAIOT
MPOU3BOJIbHBIM JOCTYIl, © HE HMMEKT B CBOEM COCTaBE METOJIOB YIIPABJICHUS
KypCOpOM.

J[BOoM4HbBIC TOTOKU-O0EPTKHU

YacTo B OaiiToBble (OMHAPHBIE, TBONYHBIC) TOTOKU IPUXOAUTCS 3aMKUCHIBATD
3HAUEHUS TMPOCTHIX THUIIOB JaHHBIX. B OalTOBBIX TOTOKAX 3alMUCh W YTCHUE
MPOU3BOAMUTCS TMOOANTHO, OJHAKO 3HAYEHUE MPOCTOTO THMA JAHHBIX MOXKET
3aHUMAaTh Topasao OoJble OJHOTO OaiiTa. 3HAYUT, MPUXOIUTCS TPEOOPA30BHIBATH
ATO 3HaYE€HHE K HaOOpy OaMTOB W 3aMMCHIBATh UX B 0aiiTOBBIN MOTOK. [Ipu ureHUN
peanuzyercsi oOpaTHOe — 4YTeHUE Habopa OalT B HEOOXOAMMOM KOJUYECTBE U
KOH(QUTYPUPOBAHHE W3 HUX MHOTOOAWTHOTO 3HAYEHUA. AJTOPUTMBI COOPKU-
Pa3b0pKU MOTYT PEATM30BBIBATHCS MPOTrPAMMUCTOM CAMOCTOSITENIbHO, OJTHAKO IS
YHUBEPCAIBHOCTH U KOPPEKTHOCTH TIPSAMBIX M OOpaTHBIX MpeoOpa3oBaHUM
HCIIOJIB3YIOTCH CIIELMAJIBHBIE KJ1acChl BinaryWriter u BinaryReader.

D10 0OalTOBBIE TOTOKU JAHHBIX, SIBJISIONIMECS MPSIMBIMH HACJICIHUKAMHU
Kiacca Object, KOTOpble OTHOCATCS K IOTOKaM-00epTKaMm, TO €CTh
HAJCTPauBAIOTCA HaJa JOObBIM TMOTOKOM THma Stream. HMX ocHOBHas
(GYHKIIMOHATBHOCTh — 3alUCh WJIM YTEHWE 3HAYCHWUW MPOCTHIX THIIOB JIaHHBIX B
JIBOMYHOM BHJI€ B 0AHTOBBIN MOTOK, HAJ KOTOPHIM HAJCTPOCH MOTOK-00epTKa.

CocraB knacca BinaryWriter:
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Ehwﬁenr ‘ Onucanne

BaseStream Basosmit notok, ¢ koropeim paboraer obbext BinaryWriter
Close 3akphbiTh NOTOK

Flush Ouncruts 6ydep

Seek YcTaHOBUTH MO3WIMIO B TEKYILEM NOTOKe

Write 3anucaTh 3Ha4YeHHE B TEKYIUIHI OTOK

CocraB kiacca BinaryReader:

dneMeHT Omucanne

BaseStream Basossiii noTok, ¢ kotopeiM paboraer obvext BinaryReader

Close 3aKpHTh MOTOK

PeekChar Bossparuts cnenyommit ciMBon 63 nepemMenieHHs BHYTPEHHETO
yKa3aTens B MOTOKe

Read Cuurtars notok 6afiTOB UAM CHMBOJIOB M COXPAHHTH B MAacCHBE,
nepeNaBaeMoM Kak BXOHOW napameTp

ReadXXXX CyMTaTh U3 MOTOKA aHHbIE ONPE/IENIEHHOTO THIA (HaNpUMep,

ReadBoolean, ReadByte, ReadInt32 wuT. 1)

[Tpumep:

FileStream fs = new FileStream(”my.dat”, FileMode.OpenOrCreate,

FileAccess.ReadWrite, FileShare.None);
BinaryWriter bw = new BinaryWriter (fs);
bw.WriteString (”String B mBomuHoM GopmaTe”) ;
int a = 10;

float b = 2.5;

bool ¢ = false;

char[] chars = {"a’', "b’, 'c’};
bw.Write (a):;

bw.Write (b) ;

bw.Write (c);

bw.Write (chars) ;

bw.BaseStream.Position = 0;
BinaryReader br = new BinaryReader (fs);
int t = 0;

while (br.PeekChar() != -1)

{
Console.Write (br.ReadByte())
t++;
if (t == 5)
{
t = 0;

Console.Writeline (); //xaxmee 5 6air nepeBomMM KypcOp Ha HOBYK CTPOKY

}
}
bw.Close () ;
br.Close ()
f.Close();

4



C mnomompl0 MOTOKAa-o0epTKH U3 OaillToBOro ¢aiina MOXHO CUUTATh
HEoO0X0IMMOE KOJNIWYeCTBO OalWT M aBTOMAaTH4YeCKH C(HOPMHUpPOBATH 3HAYCHHE
HeoOxoaumoro Ttuna. OgHaKko HeE ciexyeT 3a0blBaTh, YTO YTEHHWE BCE PABHO
IPOM3BOJIUTCS MOOANTHO, TO €CTh CUMTATh MOKHO COBCEM HE Ty MH(OPMALHUIO,
KOTOpas ObLiIa 3alucaHa, €Cliv MPU YTEHUH HE 3HATh MOPSI0K 3aIHUCH.

Cepuanuzaiys 0ObEeKTOB.

[Tpu pabote ¢ OaHTOBBIMHU IMOTOKAMHU COCTOSIHUE OOBEKTA MUIIETCS B TOTOK
MOAJIEMEHTHO, C TMOCIEAYIOUMM IO3JEMEHTHBIM K€ cuuThbiBaHueM. OJHAKO B
HEKOTOPBIX CHUTYyaIUsAX YJO0OHO 3alMChIBaTh B MOTOK OOBEKT IenukoM. [Iporecc
npeoOpa3oBaHusi OObEKTa B JIMHEHHBIM MOTOK OalTOB Ha3bIBaeTCs OalTOBOM
cepuanuzayuer. OOpaTHBIA TPOIECC CUUTHIBAHUS W3 JIMHEHHOTO IIOTOKAa U
dbopmupoBaHus 00BEKTa HA3BIBACTCS decepuanuzayuel.

OOBEKT MOXKET COJEPKaTh CCHUIKM Ha JPYrHe OOBEKThI, KOTOPHIE B CBOIO
ouepe/ib COJEP)KaT CChUIKM Ha Jipyrue oObeKThl (M T.1.). s omucaHus 3TUX
CJIOXHBIX CBSI3€M HEOOXOJIMMO IMOCTPOCHHE TAaK HA3bIBAEMOTO 2pagha 0Ovbekmos
(unu nepeBa oObekToOB). [lpu cepuanuzanuu coxpanserca cam rpad 0OBEKTOB U
COCTOSIHUE BceX OOBEKTOB, BXomsammx B rpad. [lpum necepuanuzanuu 10
CUMTAaHHOMY Tpady 0OBEKTOB BOCCTAHABIIMBAIOTCS UX CBSI3M U COCTOSIHUSI.

[Toctpoenue rpada OOBEKTOB M HACTPOMKA CepUATTU3ALMKU MPOU3BOJAUTCS
aBTOMaTH4eCKu. {11 TOoro, yToOBl Kjacc ObLI cepUaliu3yeM, HYXKHO yKa3aTh IS
Hero aTpuOyT Serializable. Knaccel, mOMEYeHHBIE ITUM aTpUOYTOM, MOTYT
OBIT CepUalIM30BaHbl, TO €CTh MPE/ICTABICHBI B BUJIE MOTOKA OAlTOB.

[IporeccoM cepuavzaliid 3aHUMAETCS CHEIUATbHBIA BHEHNIHUNA OOBEKT
Kjlacca Formatter.

CymiectByeT aBa Tula cepuanuzanuu — OaitoBas u B XML ¢opmar. B
JTAHHOW TeM€ peub UJIET 0 OANTOBON cepuann3alyy.

JIBOonuHBII dbopmarep OIMCaH B IIPOCTPAHCTBE MMEH
System.Runtime.Serialization.Formatters.Binary 51
MPUHAJICKUT KJIaccy BinaryFormatter.

['TaBHBIMU B 9TOM KJIacCe SIBJISIFOTCS JIBa METO1A:

Serialize()— cepuanuzaius 00beKTa B 0AaHTOBBIN MOTOK;
Deserialize() — mecepuanusaius 00beKTa U3 OAWNTOBOrO IMOTOKA.

[Tpumep:

[Serializable]
class Classl

{

int n;

[Serializable]
class Class?

{

Classl ¢l = new Classl ()
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}

Class?2 c¢2 = new Class2();

FileStream fs = File.Create("my.bin”);
BinaryFormatter bf = new BinaryFormatter():;
bf.Serialize(fs, c2);

fs.Close();

fs = File.OpenRead ("my.bin”) ;

Class?2 c¢c3 = (Class2)bf.Deserialize(fs);
fs.Close();

HyXHO OTMeTUTB, YTO (opMaTTep Jecepuain3yeT OObEKT M3 IOTOKA H
BO3BpAIllaéT HA HEro CChUIKY THHa ObJject, MO3TOMy HEOOXOIUMO SBHOE
peoOpa3oBaHue K PealbHOMY THITY OOBEKTA.

Ecin kakue-To mojist Kj1acca He Hy’>KHO COXPaHSTh IMPU CEPUATU3AIIH, TO UX
nmomMevaroT  atpudbyrom  NonSerialized. Ilpm  jgecepmanm3anuu B
HECepHaIN3yeMble IOJII OOBCKTA 3alKMCHIBAIOTCSA 3HAYCHHS 1O yMoyrdaHuio. He
CCpUATTM3YIOTCS TaK)KE CTATHYCCKHE TIIOJIs, IOCKOJbKY OHHM HE IPHHAJJICKAT
O0OBEKTY.

106



Tema 9. IIporpammupoBanue nog Windows.

B ocHoBy mnporpammupoBanus 1oa  Windows TOJOXEH MPUHIUI
COOBITUITHOTO YIIpaBJi€HUs. DTO 3HAYUT, YTO M CaMa CHUCTEMa, U TPHUIIOKCHUS
MOCJIEe 3aIllyCKa OKUJAIOT JCHCTBUH MOJB30BATENS M PEarupyroT Ha HUX 3apaHee
3alaHHBIM 00pa3om. JIroboe meicTBUE TMOdb30BaTesl (HaKaTHE KIABUINHM Ha
KJIaBUAType, MIETYOK KHOMKOM MBIIIH, TEpPEeMEIICHUE MBIIIN) Ha3bIBACTCS
coOpiTreM. CoObITHE BOCTIPUHUMAETCS ONEPAIMOHHON CUCTEMOM U Mpeodpazyercs
B COOOIIIEHHE — 3aIlUCh, COJEPKALIYI0 HEOOXOANMMYI0 HHPOPMAIIO O COOBITUU
(HampuMep, Kakasi KJaBWIla ObUIa Ha)kaTa, B KAKOM MECTE€ SKpaHa MPOU3OIIET
HIETYOK MBIIbI0). COOOIIEHHS MOTYT IIOCTYNIaTh HE TOJBKO OT MOJIb30BATEINS, HO
U OT CaMOHl CHCTEMBbI, a TaKXe OT AaKTUBHOTO WIH JPYTHX HPHIOKEHUH.
OmnpeneneH 10CTaTOYHO HIMPOKUN KPYr CTaHIAAPTHBIX COOOIIEHMH, 00pa3yroLIuii
UEPAPXUI0, KPOME TOTO, MOXKHO ONPEIENATh COOCTBEHHBIE COOOIIEHUSI.

Coo0mieHus mocTynaroT B OOLIyI0 OuYepenlb, OTKyAa paclpeAcisiorcs Mo
ouepensiM  npuwiokeHui. Kaxpoe npuioxeHHe COAECPKUT LUKI 00pabOTKU
COOOIICHH, KOTOPBIN BBIOUPAET COOOIIIEHUE U3 OUYepear U Yepe3 OMepaIliOHHYIO
CUCTEMY BBI3bIBACT MOJANPOrpaMMy, MpEAHA3HAYEHHYIO [UId €ro oOpaboTKu.
Takum oOpa3zoMm, Windows-NIpuIOKEHUE COCTOMT M3 TIJIABHOM MIPOrpaMMBbl,
o0ecrieunBaOIIeld WHUIMAIM3AIWIO W 3aBEpIICHHE TMPUIOKCHHS, IHKIA
00paboTKku coobIIeHN 1 Habopa 0OPadOTUUKOB COOBITHIA.

Cpena Visual Studio comepxut ynooHsie cpeacTBa pazpadorku Windows-
NPUJIOKEHUH, BBITIOMHSIONIME BMECTO MPOTPaMMHUCTAa PYTUHHYIO paboTy —
co3faHue I1a0JOHOB MPUIIOKEHHUSI U (HOPM, 3aTOTOBOK OOpaOOTUYMKOB COOBITHHA,
OpraHu3aluIo KA 00pabOTKH COOOIIEHUH U T. II.

[IpunoxkeHue mpencraBisieT coOoi mabioH (BU3yaabHyIO (HOPMY) — OKHO,
OpeIHa3HAaYeHHOE JUIl pa3MEILEHUs] BU3YalbHBIX KOMHOHeHm (KHOIOK, METOK,
TEKCTOBBIX OKOH M T.1.). Pa3melieHne KOMIOHEHT Ha (opme NpOU3BOAUTCA
CpeICTBaMH BU3yaJIbHOM cpefibl pa3pabOTKH.

[Tpoutecc cozmanmst Windows-TiprJIOKEHUS COCTOUT M3 TPEX OCHOBHBIX
3TAIOB:

1. Pa3zpaboTka wuepapXxuu KIAcCOB, OINMCHIBAIONIMX MPEAMETHYIO 00JIaCTh
pelaeMoi 3aa4u ¥ peayin3yIouX He00X0 MY (GYHKITMOHATLHOCTh 00pa0OTKH
JaHHBIX, OM3HEC-JIOTHKY. DTOT 3Tall Ha3bIBaeTCs Pa3pabOTKOW MOJAENH JAHHBIX U
SIBIISIETCS] HE3aBUCHMBIM.

2. BuzyanpHOE TPOEKTUPOBAaHWE, TO €CTh 3aJaHWE BHEIIHEr0 O0O0JuKa
NPUJIOKEHUSI W3 CYIIECTBYIOMIETO Habopa BHU3YalbHBIX KOMIMOHEHT. OCHOBHas
Henb  JaHHOro  JTana —  (OPMHUPOBAHHE  TOJHOTO W aJIeKBaTHOTO
MOJIb30BATEILCKOTO TMPEACTABICHUS ISl ONHCAHHOMW B TEPBOM JTame MOENU
JaHHBIX. OJTOT JTalm Ha3bIBaeTCs pa3paboTKoOM Buaa (WM MPENCTaBICHHUS).
JIlaHHBIN 3Tl 3aBUCUT OT MPEIBIAYIIETO.

3. Onpenenenne NOBEIECHUS MPUIIOKEHUS IMyTeM HalucaHusi 00pabOTUYNKOB
COOBITUH OT BU3yaJbHBIX KOMIIOHEHT Bujaa. Llems storo srama — chopMupoBath
B3aMMOJICWCTBME BUJIAa C ToJb3oBaTesnieM. Yepe3 3TO  B3auMOJEHCTBUE
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H0JIb30BaTEIh MOXET BbI3bIBATh HA MCIOJHEHHE OU3HEC-METObI MOJICIH JIaHHbIX,
U3MCHATh COCTOSIHHE XPaHUMbIX B HEH JaHHBIX. OTOT OJTall Ha3bIBacTCA
pa3paboTkoii  koHTposuiepa.  KoHTpoiuiep ~ obOecrieuMBaeT  KOPPEKTHOE
B3aUMOJICHCTBHE MEXK/Ty MOJICIBIO U BUIOM.

Tpu oOnMCaHHBIX JTama COOTBETCTBYIOT IIA0JOHY TMPOCKTHPOBAHUS
IPOTPaMMHBIX CHUCTeM, HasbiBaecMoMy «Momenb-Buna-Kontpoiep» wiu Model-
View-Controller (MVC). 3ror mabioH ONKMCHIBACT MpaBWia pa3pabOTKH
IPOrpaMMHBIX MPHIOKEeHUH BooOImie. Bropas yacts mabnona — Bug — B nanHOU
TEMe OINMCHIBACTCS UIMEHHO Kak mpuiiokenue B ctuiie Windows, a TpeTbs yacTh —
KoHTpoJuiep — IOTMYHO BBITEKAET U3 BTOPOH.

[Tonme3oBarenbckoe mpeacraBicHue — Bumg — B WIiNdOWs-nipuiioxeHuu
NpEACTaBIACT €000 HAOOp B3aMMOCBSA3AHHBIX BU3YaJIbHBIX KOMIIOHEHT,
pa3MelleHHbIX Ha (opMe — Tak Ha3biBaeMblid (peiliM, miam kapkac. Habop

BU3yaJIbHBIX KOMIIOHGHT CeHYac JOBOJBHO IIMPOK M TIOCTOSHHO PACIIUPSIETCS
OECIUIaTHBIMHU U IUIATHBIMUA OMOJIMOTEKAMM.
Kiaccel cTaHgapTHBIX BHU3yaJIbHBIX KOMIIOHEHT COOpaHbI B MPOCTPAHCTBE

UMeH System.Windows.Forms. CocTaB mpoCTpaHCTBA UMEH:
Knace Haanauenue

Application Knace Windows-npunoxenus. ITpu nomouu
METO/IOB 3TOTO KJIacca MOXHO o6pabaThiBath
Windows-coobuietns, 3anyckats ¥ NpeKkpauiaTh
paboTy NMPHJIOKEHHS U T. M.

ButtonBase, Button, CheckBox, ComboBox, Ilpumeps! K1accoB, NpeACTaBASIONMX 3€MEHTHI
DataGrid, GroupBox, ListBox, LinkLabel, ympasaenus (xommosenTsi): 6a30BhIi K1acC KHOMOK,

PictureBox KHONKa, G1axoK, KOMOMHHPOBAHHbIH CIHCOK,
tabauua, rpynna, CliHCOK, MeTKa ¢ TMIepcChUIKON,
usobpaxenue

Form Knacce dopmer — okno Windows-npunoxenns

ColorDialog, FileDialog, FontDialog,  Ilpumepbl CTAHAAPTHBIX AHANOTOBLIX OKOH
PrintPreviewDialog ans seibopa usetos, (aitnos, wpudTos,
OKHO MpeABapHUTENbHOIO MPOCMOTPA

Menu, MainMenu, Menultem, ContextMenu  Krnaccbr Beinanamoimmx H KOHTEKCTHBIX MEHIO

Clipboard, Help, Timer, Screen, Too1Tip, BcnoMorarenbHbie THITBI 415 OPraHU3aLUK
Cursors rpachiyeckux uHTepdeiicos: Hydep obmMeHa, oMo,
TaiMep, 3KpaH, MOACKA3Ka, YKA3aTeaH MBIILIH

StatusBar, Splitter, ToolBar, Scrol1Bar  ITpumepsl IONOMHHTENbHBIX JEMEHTOB YIPAB/ICHUS,
pasMelaeMbIX Ha (hopMe: CTPOKa COCTOSHNSA,
pasiesnTeNb, NaHelb HHCTPYMEHTOB U T. 1.

Kinacc Control.
Krnacc sBisieTcst 6a30BbIM IS BCEX BU3YaIbHBIX KOMITOHEHT, KaXK/IbIH KJ1acc
KOTOPBIX HACIIEAYET MEePEUNCICHHBIE HUKE 3JIEMEHTHI Kjacca Control:

OCHOBHI)I@ CBOﬁCTBal
CaoiicTBO Onucauue

Anchor Onpenesisier, Kakue Kpasi a7ieMeHTa yipasjieHust OyayT npuBsA3anbl
K KpasiM POIHTENBCKOrO KOHTeHHepa. Eciu 3a1ath npHBA3KY BCex
Kpaes, aJieMeHT OyeT U3MEHSTh Pa3Mephbl BMECTE C POIMTENbCKHM
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BackColor,
BackgroundImage, Font,
ForeColor, Cursor
Bottom, Right
Top, Left

Bounds
ClientRectangie
ContextMenu

Dock

Location

Height, Width
Size

Created, Disposed,
Enabled, Focused,
Visible
Handle

ModifierKeys

MouseButtons
Opacity
Parent
Region

TabIndex, TabStop

OnpemeisioT napameTpbi otobpaxenus paboyeit obaactu dhopmbi:
uset Gona, GOHOBbIH PHCYHOK, PUGT, BET TEKCTa, BHI
yKa3aTessi MBIIIH

Koopaunatsl HHKHero npasoro yraa anemenrta. Moryr
YCTAHABAMBATBCA TAKXKe Yepe3 cBOICTBO Size

KoopauHaThl BEPXHEro JIEBOTO yIa dJ1eMeHTa. JKBHBAEHTHbI
cBoiicTBy Location

Boaspamaer o6bekT Tina Rectangle (npsiMoyroibHuK), KOTOPhIi
Olpe/ieIeT PasMephl ANEMEHTA YIIPaBIeHHS

Boaspamaet obnext Rectangle, onpeaensiionmit pazmeps paboyei
obaacTH sneMeHTa

Onpenensier, Kakoe KOHTEKCTHOE MEHIO OYeT BbIBOAMTHCS TPH
IeYKe Ha 3J1eMeHTe NpaBoi KHOMKON MBIIIH

Onpeniensier, y Kakoro Kpasi POAMTEILCKOTO KoHTeiiHepa 6yaer
OTOOPAKATHCA INEMEHT YIIpaBAeHUs!

Koopamuarbi BepXHEro JI€BOro yIia ajieMeHTa OTHOCHTESTBHO BEPXHEro
JIEBOTO YT/Ia KOHTeHHepa, COAepKaliero 3TOT JeMEHT, B BHJe
crpyktypsi Tuna Point. Crpykrypa conepxur csoiictsa X u Y

Bricota u mupuHa asemMeHTa

Bbeicota ¥ IMpHHA 3N€MEHTA B BUJE CTPYKTYpPhI THIA S128,
CrpykTypa copepxuTt cBosicTea Height u Width
BosppawaioT 3uayenus tina bool, onpeaensomue Tekymuee
COCTOSIHHE 3JIEMEHTA: CO3/1aH, Y/1aleH, HCIOJIb30BaHHe
paspenieHo, nmeeT (POKYC BBOJA, BUIAHMBIH

Boappamaer aeckpunrop azeMenTa (YHUKaIBHOE LEeJ04HCIeHHOE
3HaYeHHe, CONOCTABIEHHOE /IEMEHTY)

CraTHyeckoe CBOMCTBO, HCTIONb3yeMOe I NPOBEPKH COCTOAHUS
moamduumpyounx knasum (Shift, Control, Alt). Boaspamaer
peayabTat B Buae obbekta tiia Keys

CraTuueckoe CBOICTBO, TPOBEPAIONIEE COCTOHHE KIAaBHII MBILIH.
Boaspamaer pesyabtaT B Biae obbexra Tina MouseButtons

Onpenensier cTenens MPO3pavHOCTH IJIEMEHTA YIIPaBIEHHUA,
Moxer uamenaThes ot 0 (mpospaunsiii) 1o 1 (Henpoapaunblii)

Boaspauaer 06beKT, PO/IMTENLCKHH 110 OTHOIEHHIO K AaHHOMY
(nMmeetcs B BUAY He 6a30Bbiil Ki1acc, a 060beKT-Biajeel)

Onpeneaser 06bekT REG1ON, NPH NOMOMM KOTOPOTO MOKHO
YIIPABJAATH OYEPTAHHUSAMM W TPAHHIIAMH 3JIEMEHTA YIIPaB/EHHs

UcnonbayloTes A8 HaCTPOMKH TOC/Ie10BaTEbHOCTH
riepeMelieHus ¢ NOMOLIBbIO K.1aBHiy Tab no asemeHTam
yTIpaBJIeHus, PaCliOIOKEeHHBIM Ha (hopme

OCHOBHEBIE METO/IBI:

Merox

Onucanue

Focus
GetStyle, SetStyle

Hide, Show

VertanoBka oKyca BBOJa Ha 3/ieMeHT!

TMonyyenue u yctaHoBKa G1aros ynpaBiaeHUst CTUIEM 3JIEMEHTa.
WUcnonsayiores 3Havenns nepeuncaenns ControlStyles (cm. nanee)

Ynpasneuue csoiictom Visible (Hide — ckpuith anemenT,
Show — oTobpasuTh 3/1eMeHT)
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Invalidate O6HoBAEeHHE M300pakeHUS DNIEMEHTA MyTeM OTIIPaBKH
COOTBETCTBYIONIETO coobieHust B oyepensb coobmennit. Meroa
rneperpyxeH Takum 06pazom, 4To6sl MOKHO HbLIO OBHOBIATD HE
BCIO 00J1aCTh, 3aHHMAEMYIO 37IEMEHTOM, a JIHIIb €€ YacTh

OnXXXX Metoasi-o6paborunkn cobuuit (OnMouseMove, OnKeyDown,
OnResize, OnPaint u T. m.), KOTOpBIe MOTYT OBITH 3aMEILEHbI
B TIPOM3BOJTHAIX KJIAaccax

Refresh O6HOBIEHHE IEMEHTA H BCEX €r0 J0YEPHHUX 3JIEMEHTOB
SetBounds, Yupasienne paaMepoM M N0JOKEHHEM 37IeMEeHTa
SetlLocation,
SetClientArea

CoObITHA:
CobpiTHE Onucanne

Click, DoubleClick, MouseEnter, MouselLeave, Co6bITHS OT MBIIIH
MouseDown, Mouselp, MouseMove, MouselWheel

KeyPress, KeyUp, KeyDown CobbiTHs OT KJIABHATYPhI

BackColorChanged, ContextMenuChanged, CobuTHA H3MEHEHHS NEMEeHTa
FontChanged, Move, Paint, Resize

GotFocus, Leave, LostFocus CobbITHS Noy4YeHHs 1 NoTepH oKyca BBOjA

O06paboTKa COOBITHH.

CoObiTua kjacca Control MOryr OBITh Cr€HEPUPOBAHBI  JIFOOBIM
BU3YaJIbHBIM KOMITOHEHTOM. [[pyroil BU3yasibHBI KOMIIOHEHT (B TOM YHCIE U
cama (¢opma) TOJKEH Ha CTeHEpUPOBAHHOE COOBITHE PEarupoBaTh.

[Tonxox x o0pabGoTke coObiTHIl ObLT ommcan B Teme 12. Hcmomb3yercs
cleAyromas cxema:

1. KOMIOHEHT, SIBISIOMIMICSA 3JEMEHTOM I10JIh30BaTEILCKOT0 MHTEpderica,
TEHEPUPYET COOBITHE, CIPOBOLMPOBAHHOE TOJIb30BATENIEM, TO €CTh CIIYXKHUT
UCTOYHUKOM CcOObITHA. [Ipw 3TOM cpeAacTBaMu Cpenbl HCIIOJHEHUS BMECTO
CUCTEMHOTO COOBITHS B3aMMOJICHCTBHS ITOJIB30BATEIS C YCTPOMCTBOM BBOJIA-
BBIBOJIa TEHEPUPYETCS OJHO Haubosiee moaxo/saiiee coobiThe Kiacca Control.

2. KOMIOHEHT, SBISIOMIMNACS —CcIyliateaeM CcoOOBbITUSl, JOJDKEH ObITh
3apErUCTPUPOBAH B HMCTOYHUKE I TIOJYYCHHS] COOOIIECHUS O HACTYIJICHUH
COOBITHSI.

3. B MoMeHT reHepupoBaHusl COOBITHS B MCTOYHUKE 3apETHUCTPUPOBAHHBIN
CIIyIIaTellb ATOTO COOBITHS CHHXPOHH3UPYET CBOE COCTOSHWE, ToJydas OT
HCTOYHUKA OOBEKT, COIEpKAlIUi MapaMeTpbl HACTYMHUBIIETO COObITHSA. TO €cTh
CJIyIIaTeIIb UCTIOTHSIET CBOM METO-00pabOTYMK HACTYUBIIETO COOBITHS.

Cxema peanu3yeTcsi ¢ IMOMOUIIbIO ONKHCAHHOTO B Teme 12 MexaHuszma
JIEJIETaTOB U COOBITHH.

B saseike C#, ngas TOro, 4YroObBI METOJ KOMIIOHEHTa MOI OBITh
3apPETUCTPUPOBAH KaK oOOpa0OTYMK KAKOro-IuOO COOBITHS, OH JOJDKEH
YIOBIETBOPSATh  CUTHaType  00paboTuMKa, 3aJaHHON  COOTBETCTBYIOIIUM
neneraroM. To ecThb JJIsi pa3aM4HbIX CTAHAAPTHBIX KATErOpuil COOBITHI OMKCAaHbI
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CTaHJAPTHBIE JeJIeraThl, 3aJarollie CHUTHATYpy OOpaOOTYMKOB COOBITHIA 3TOM
KaTETOpUU:

MouseEventHandler — nenerar ajis 00pabOTYUKOB COOBITHI MBIIIIH;
KeyEventHandler — aenerar /s 00pabOTYMKOB COOBITHI KIIaBHATYPHI;
PaintEventHandler — nenerar ais oOpabOTUYMKOB COOBITHIA TEPEPUCOBKH;
EventHandler — menmerar jyisi 00paOOTYMKOB COOBITHI 001IIeT0 BHUIa (SIBISETCS
POIUTENHCKUM JIJIs1 IEPBBIX TPEX).

Kaxxmomy M3 4eTbipex IeneraroB COOTBETCTBYET KilacC, 0OBEKT KOTOpPOTO
COJICPKUT  TapaMeTpbl HACTYNUBIIEro coOblTUd — MouseEventArgs,
KeyEventArgs, PaintEventArgs, EventArgs (poAMTEIbCKUN IS
HIEPBBIX TPeX).

Curnarypa 06paboTYMKa COOBITHS:

<cneuupukarop> void <MUmaObwekTa OnlMMaCobeiTma> (object sender,
OOBEKT IapaMeTpoOB COOETHKA)

{..}
Cnemudukarop — public, private, protected u 1.1.
NmaO0ObekTa — uMS TOro OOBEKTa, [JIi KOTOPOTO PETUCTPUPYETCS
00paboTYHK, TO €CTh 00BEKTA — UICTOYHUKA COOBITHS.
WMs coOBITHS — OJTHO U3 CTAaHAAPTHBIX COOBITUN KOMIIOHEHTA-UCTOYHUKA.
OOBEeKT mnapamMeTpoB COOBITHSI — OOBEKT Kilacca EventArgs WIH
ITPOU3BOJHBINA OT HETO
[Tpumep:
private void Forml OnDoubleClick (object sender, EventArgs e)
public void Buttonl OnMouseClick (object sender,MouseEventArgs e)
MeTonp-o0paboTUMKU ~ COOBITUS ~ PETHCTPUPYIOTCS B KOMIIOHEHTE-
HMCTOYHHUKE 4Yepe3 JeJerar, COOTBETCTBYIOIIMM KATETOPUHM MPOCTYIIMBAEMOIO
COOBITHSI.
CBoiicTBa knacca MouseEventArgs:
- Button — onpeneisieT, Kakast KHOIIKa MBIIIN Ha)kaTa
- Clicks — onpenensieT, CKOJIBKO pa3 HaXkKaTa v OTIYLLEHA KHOIKA MbIIIU
- Delta — uHdopMalus 0 MOBOPOTE KOJIECUKA MBIIIN
- X — KoopanHaTa X yKa3aTeJsl MBIIIY BO BPEMS IIEITUKA
- Y — koopauHaTa Y yKaszaTessl MBIIIU BO BpeMsl IIeJTuKa
CaoiicTBa Kitacca KeyEventArgs:
- Alt — ompenensert, Haxkata i Kiaasuia Alt
- Control — onpenenser, HakaTa v kiasuina Control
- Handled — uadopmarms o Tom, o0padaThIBaeTCs JIU JJAHHOE COOBITHS
- KeyCode — kop knaBuiu mpu coosrtusx KeyDown, KeyUp
- KeyData — IaHHbIe O HaXaTbIX KJIABUIIAX U UX KOMOMHALMAX CO CITYKEOHBIMU
KJIaBUILIAMU
- Modifiers — uHbopManus O HAKATHIX YIPABIISIONINX KIABHIIAX
- Shift — ompenensier, Haxxata u kinasuma Shift
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OObeKkT, coaepX aluii mapaMeTpbl COOBITHS TMPUHUMAETCI B METOJ-
00paboTYHK, €ro CBOMCTBA JIOCTYIHBI B METOAE-00pab0TUYMKE COOTBETCTBYIOIIETO
COOBITHS.

Wepapxusi BHU3yaJIbHBIX KOMIIOHEHT JOBOJIbHO OOIIMpPHA,  KIJIACCHI
BU3YaAJIbHBIX KOMIIOHEHT OTHOCATCS K CIPABOYHOM MH(OpMAIMK U MOTYT OBITH
PaccMOTPEHBI CAMOCTOSITENBHO.

Kitacc Form.

Knacc onuceIBaeT OKHO, HA KOTOPOM MOTYT OBITH pa3MELIEHBbl IpYrue
BU3YaJIbHBIE U HEBU3YaJIbHbIE KOMIIOHEHTHI.

Bce okHa MOXHO A€IUTh HA MOAAJIbHBIE U HEMOAaNIbHbIE. MoanbHOE OKHO
HE TIO3BOJISIET TIOJb30BATENI0 TMEPEKIIYaThCsl Ha JAPYrM€ OKHA TOrO K€
INPWIOKEHUS, NMOKa He OyAeT 3aBepiueHa padoTa ¢ TeKymuM OKHOM. CHcTeMHOe
MOJAJIBHOE OKHO HE MO3BOJISIET IIOJB30BATEIIO MEPEKIIIOYAThC HA JIPYrue OKHa
BoOOIIe, TIOKa He Oynaer 3aBeplieHa paboTa ¢ TeKymHMM OKkHOM. HemomanbHoe
OKHO MO3BOJISAET MIEPEKIIIOUEHUE Ha APYTHE OKHA.

Kaxnoe mnpunoxeHue COAEPKUT TIJIaBHOE OKHO — TIJIaBHYIO (opMy, H
nouepHue okHa. Ilpu oxkoHuaHuu pabOTHI C TIaBHOM QOpMON Bce ee JouYepHUe
(OpMBbI 3aKpBIBAIOTCS ABTOMATHUYECKH.

CocraB kiacca Form.
OCHOBHBIE CBOUCTBA:

Csoiicreo Onucanue

AcceptButton Io3BoasieT 3a1aTh KHONKY MM NMOMYYHTh MHOOPMALHIO O KHOIKeE,
KoTopas GyaeT aKTUBH3HPOBaHA TPH HAXKATHH [10J1b30BaTEIEM
KaaBuwM Enter

ActiveMDIChild, CeroficTBa npe/iHa3HaYeHbl LIS HCIONB30BAHHSA B IIPHJIOKEHHSAX
IsMDIChild, € MHOTOJIOKYMEHTHBIM MHTepdeiicom (MDI)

[sMDIContainer

AutoScale [To3BoasieT yCTAHOBUTD WM TIONYYHTh 3HAYEHHE, ONPEACNAIOIIEe,

6yaer 11 dopMa aBTOMATHYECKH H3MEHATb CBOM Pa3Mephl, YTOOBI
COOTBETCTBOBATh BHICOTe WIPHQTA, HCTIONBE3YeMOro Ha (opme, WK
pa3MepaM pa3MelIeHHbIX Ha Heil KOMIIOHEHTOB

FormBorderStyle ITo3ponseT yCTAHOBHTH MM MOJYYHTL CTHIIb PAMKH BOKPYT (hOpMBI
(ucnonb3yores 3HaveHus nepeunciaenus FormBorderStyle)

CancelButton [Tossonsier 3aaTh KHONKY MM MOAYYMThE HHGOPMALHIO O KHOMNKE,
Kotopas 6yJeT akTHBH3HPOBaHA NMPH HAXATHH N0JIb30BaTe/IEM
knasuiun Esc

ControlBox TTo3BONseT YCTAHOBUTEL MM NMONYYHTH 3HaAYEHHe, ONpeAensioniee,
GyZeT I NPUCYTCTBOBATh CTAHAAPTHAS KHOMKA CHCTEMHOI'O MEHIO
B BEPXHEM JIEBOM YIJ1y 3aroiopka GopMsl

Menu, MergedMenu HcnonsayoTes Ans YCTAHOBKH WK NONYYeHUs HHPOPMaLMK

0 MeHio Ha dopme
MaximizeBox, Onpenensior, 6yayT 7w Ha hopMe MPUCYTCTBOBATH CTAHAAPTHHIC
MinimizedBox KHOMKH BOCCTAHOB/IEHHS W CBEPTHIBAHMA B NIPABOM BCPXHEM YTy

3aroyiosKa GhopMbl
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ShowInTaskbar
StartPosition

Onpenensier, 6yaer s dopma oTobpakaThes Ha naHeny 3agay Windows

[TossonseT NOAYYHTh HIH YCTAHOBHTD 3HAYEHHE, onpenensiolee
MCXO/HOE NoaoKeHHe (POPMbI B MOMEHT BhIMOJHEHHS MPOrPAMMBI
(ucnonsayiores 3HaueHus nepeurcaenus FormStartPosition).
Hanpumep, ans orobpaxenns GopMbi B IIEHTPE 9KpaHa
ycranapnaupaercst 3Hayenue CenterScreen

WindowState Onpenensier cocrosHKie otobpaxaemoit (hopMbl IPH 3arnycke
(Mcnonb3yloTea 3HaueHus nepeuucaenua FormWindowState)
MeTtonapbr:
Meron Onucanne
Activate AxTtuBuaupyeT (opMy u noMentaer B8 Hee GOKyC BBOAA
Close 3akpsiBaet (hopMy
CenterToScreen [Tomemaer Gopmy B HEHTP IKpaHa
LayoutMDI Paamemaer Bce noyeprue (hopMbl Ha POAMTENBCKOI B COOTBETCTBUH
€O 3HaYeHHAMH nepeyucaenus LayoutMDI
OnResize Moxer ObiTh 3aMelleH JUTst pearnpoBatus Ha cobuiTue Resize
Show Orobpaxaer popMy (ynacaenosatro ot Control)
ShowDialog Orobpaxaer GHOpMY Kak aHanorosoe okHo (noapobHee 0 AHANOrOBLIX
OKHaX PacCKasbiBaeTCs B CACAYIONEM pa3jiesie)
CoObITus:
CobbiTie Onucanne
Activate [IpoucxoauT npy akTHBH3aMK (GopMbl (KOTAA OHA BHIXOAHT B AKTHBHOM

NPUIOKEeHHH HA TIepeIHMil MaH)
Closed, Closing
MDIChildActive

[IpoHCXoAST BO BpeMs 3aKpbiTHs (POPMbl

Boawukaer npy AKTHBU3ALHH JIOYEPHEro OKHa

JInanoroBrle OKHA.

JlnanoroBble OKHa, Kak CJIEAYEeT M3 WX Ha3BaHWs, MPEIHA3HAYCHBI I
OpraHM3aliy auajiora ¢ nojs3oBatenaeM. OHM JOKHBI 00J1aaTh ONpeaeIeHHBIM
HabopoM xapakTepucTuk. CrenualbHOr0O Kiacca JJisg MOCTPOCHUS JTHAJIOTOBBIX
OKOH B s3bike HeT. Mcmomp3yeTcs OOBEKT Kiacca Form €O CIEeIyIOUUMU
rnapameTpamu:

- pa3Mepbl OKHAa HE H3MEHAKTCS — CBOWCTBO FormBorderStyle =
FixedDialog:

- KHOIIOK CBOPAYMBAaHUS U BOCCTAHOBIICHUS B IPABOM BEPXHEM YIIIy HET —
cBoicTBa MaximazeBox = false, MinimazeBox = false;

- HUTMYHAE JUATOTOBBIX KHOMOK, MOCJIE HAXKATUA KOTOPBIX YCTAaHABIMBACTCS
KOHKPETHOE 3HAUYEHHWE BO3BpaIlaeMOro pe3yibTaTa (3agaeTcsi B CBOWMCTBE
DialogResult y KHOIIKH);

-UI1  OTOOpakeHUs OKHa  HCHoib3yeTcss Meron  ShowModal(),
BO3BpAlAIOIIN 3HAYEHUE HAXXATOM KHOMKHU. 3HAYEHHE SIBISETCS KOHCTAHTOMU
nepeuunciienuss DialogResult.

Ilepeuncnenne DialogResult:
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3unayenwne Onucanue 3unavenne  Onmcanue

None OKHO He 3aKpbIBaeTCS Ignore Haxara xHonka Ignore
0K Haxara knonka OK Yes Hasara kHonka Yes
Cancel Haxara xnonka Cancel No Haxara xnonka No
Abort Haxara xxonka Abort Retry Haxara kxonka Retry

Kiaacc Application.
Kiacc comepKuT ctaTudeckue 3JIEMEHTHI JIJIs YIpaBiIeHUs MPUII0KEHUEM B
resioM. CocraB ki1acca Application:

daeMeHT Knacca Thn Onucanue
AddMessageFilter, Meroau ITo3BONsI0T NEepexXBaThiBaTh COOOIWEHUS H BBITIONHATD
RemoveMessageFilter € 3THMH COOBIICHHSIMU HYIKHBIE [IPEIBAPUTEIbHbIC

aeicrsust. st Toro urobut 1o6asuTh GUABLTP
coobuteHuit, He0OX0AMMO yKasaTh KJace,
peanusyiommii unrepdeiic IMessagefilter!

DoEvents Meron Obecneyupaer cnocobHOCTh NPHAOKEHHS
obpabatbiBaTh cOOOMIENHS U3 OYepeaH COODLEHHH
BO BPEMsI BBITIOIHEHMA KaKOH-THOO UIHTeNbHOM

onepauuu
Exit Meron 3asepuiaer paboTy NPUIOKeHHst
ExitThread Meroa Ipexpaiaer o6paboTky coobienuit Ans Tekyuero

MOTOKA H 3aKpbiBaeT BCE OKHA, BJaJesIblieM KOTOPbLIX
SABJACTCA 3TOT NOTOK

Run Meroa 3anyckaer ctaHapTHBIH KA o6paboTku
coobueHui N8t TeKYLLeTo NoToKa

CommonAppDataReqistry Csoiictso  Bosspaiaer mapaMeTp CHCTEMHOTO peecTpa,
KOTOPBIi XpaHuT 00LLYI0 VISt BeeX Mosb3oBarenei
HHDOPMAIMIO O NPHIOKEHHH

CompanyName Cgoitctso  Boaspawaer uMst KOMIIaHHH

CurrentCulture Caoiicrso  [loasonsier 3azath uau noayuuts wudopMaimo
0 ECTECTBEHHOM S3bIKe, A7 paboThl ¢ KOTOPHIM
NpeaHasHavYeH TeKYIIHH NOTOK

CurrentInputlanguage  Ceoiicteo  TloasossieT 3anaTh HAH NOAYYHTD HHGOPMAIHIO
0 eCTECTBEHHOM A3bIKE 18 BBOAA HH(MOPMAIIHK,
HOMY4aeMoil TeKYLHM TOTOKOM

ProductName Csoiicrso  [lossossieT IOAYIHTL UMst IPOrPAMMHOTO NIPOLYKTa,
KOTOPOE aCCOUMHPOBAHO C AAHHBIM TPHIOKEHTHEM

ProductVersion Croiictso  [losponsieT NoAy4YHTh HOMEP BEPCHH MPOrPaMMHOTO
MPOAYKTa

StartupPath Croitcteo  [lozsonsier onpefenuts uMs BbINOAHsIEMOTO daiina

A pa60'ravomero MPHJIOKEHHA W NTYTh K HEMY
B onepauuom!oﬁ CHCTEeME

ApplicationExit Cobpitne  BosHMKaeT NpH 3aBepUIEHNH MPHIOKEHHS

Idle CobbitHe  Boanukaer, Koraa Bee Tekynme coobuenns
B o4yepean obpaboTanbl M NPHAOKEHHE
NePeXoauT B peXkuM GeaneicTBus

ThreadExit CobmtHe  BosuWKaeT npH 3aBepmeHny paboThl NOTOKA
B npuiokenun. Ecau pabory 3asepiuaer riasHblit
MOTOK NPHIOKEHHs, 3TO COOBITHE BO3HHUKAET
a0 cobeitus ApplicationExit
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Brenenue B rpaduky.

Kaxxaplli BU3yaJdbHBIH KOMIIOHEHT SIBJISIETCS KOHTEHHEpPOM, Ha KOTOPOM
MOT'YT OBITH OTPUCOBAHbI T'papuueCcKre MPUMHUTHUBBI.

JIns1 BBIBOJIA TMHUM, TEKCTA U TEOMETPUICCKUX (PUTYDP UCIIOIB3YETCS OOBEKT
Kjiacca Graphics, onMcaHHOIo B IPOCTPAHCTBE UMEH System.Drawing.

Cy1iecTByeT HECKOIBKO CITIOCOOOB CO3/JaHUS CChIJIKM Ha TaKOW OOBEKT:

1. Co3ganme o00BEKTa ¢ mOoMomblo Meroma CreateGraphics,
OTMCAHHOTO B KJIacCaX KOMIIOHEHT:
Graphics g = this.CreateGraphics();

2. [TonydyeHue CChUIKM Ha OOBEKT M3 OOBEKTa IapaMeTPOB COOBITHS
MIEPEPUCOBKH:
private void Forml Paint (object sender, PaintEventArgs e)

{

Graphics g = e.Graphics;

3. [loctpoenne o0BeKTa HA N300PAKEHUH:
BitMap bm = new BitMap (”“d:\\picture.bmp”) ;
Graphics g = Graphics.FromImage (bm) ;

Tpetuii crtocod 0OBIYHO IPUMEHSETCS JIJI PEAAKTUPOBAHMS N300paKEHUH.

OO0BekT THNa Graphics CayXuT sl BbIBOJA rpadUyeCcKUX MPUMHUTHUBOB.
B cooTBeTCTBYIOIIEM MNPOCTPAHCTBE HMMEH TAaKXK€ OMHUCAHbl BCIIOMOTATEJIbHBIC
Kjaccel — Font, Pen, Brush, Color.

[Tpumep.

Graphics g = this.CreateGraphics();

Pen pen = new Pen (Color.Black);

g.DrawEllipse (pen, new Rectangle(l, 1, 100, 100));
g.DrawLine (pen, 1, 1, 100, 100);
g.DrawRectangle(pen, 1, 1, 20, 20);

['paduyeckre 0OBEKTHI 3aHUMAIOT MHOTO JUHAMUYECKOW MaMsITH, TOATOMY
3a4acTyO JJI HUX UCIOJIb3YIOT METOJT HEIBHOTO OCBOOOKIECHUS PECYPCOB:

using (Pen pen = new Pen(Color.Red))

{

[Tocne BbIMoOgHEHUS OJioka TpapuUUECKUil OOBEKT, HCIOJIb3YyEMBbIN MO
KJIFOYEBBIM CJIOBO US1ng, ylanseTcs u3 TMHAMUYECKOW MaMsITH aBTOMATUYECKH.
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JlabopaTopHnasi padora Nel

3ananue 1
[IpotaGynmupoBaTh QYHKIHIO B 33JJaHHOM JUaria3oHe ¢ 3aAaHHbIM marom. lllar u
JUana3oH TalyJsIuu 3a7aroTcsl TOJb30BaTesleM. B mporpamme peanns3oBathb
MIPOCTOE MEHIO MOJIb30BATENS.

3amanue 2
B 0e33HakoBOM I1I€JIOM YHCIIE MOMEHATh MECTaMH TETpajbl B KakaoM OaiTe.
Uucno BBOAUTCA ¢ KIABUATYpPHI IOJb30oBaTeneM. lIpeaycMoTpeTh cleayrolme
BapHaHTHl BBOJIAa U BbIBOJA — ACCATUYHBIN BBOJ U JCCATUYHBIN BBIBOJI; JBOUYHBIN
BBOJ M JBOWYHBIA BBIBOA. IIpu opraHuzanuu IBOMYHOIO BBOJIa U BHIBOJA MOKHO
BOCIIOJIL30BaThCS KitaccoM String. B mporpamMme peain3oBaTh IMPOCTOE MEHIO
10JIL30BaTEIIS.



JlabopaTopHasi padora Ne2

3aganue 1.
Co3zzaTh KJ1acc «CUETUYHKY CO CISAYIONICH CTPYKTYPOH:
-10JIE€ COCTOSIHMSI CUETUHKA,
-METO/IbI JIJIsl YCTAHOBKU U YTCHUS COCTOSIHUS CUCTUMKA;
-METOJI MHKPEMEHTHUPOBAHUS COCTOSIHHUS CUCTUHKA,
-METO/] ICKPEMECHTUPOBAHMSI COCTOSIHUSI CUCTUHKA;
Kracc onuceiBaeT MUKINYECKHi cueTunK. [IpoBepsATh NPUHAUICKHOCTh COCTOSTHUS CUCTYHKA
muana3ony 0-100.
B knacce Program npotectupoBarh (pyHKIHOHAIBHOCTh OIMTUCAHHOTO Kilacca.

3amanue 2.
Coznars knacc «JpoOb» co cieayromei CTpyKTypO:
-[10JIC «IHCITUTENbY;
-110JIe «3HAMEHATEIIbY;
-METO/] YTCHHSI YU CITUTEIIS;
-METO/I YTCHHSI 3HAMCHATEJIS;
-METO/]] YCTAHOBKHU YHCIIUTEIIS;
-ME€TOJI YCTAaHOBKH 3HAMEHATEJIS C KOHTPOJIEM HEpaBEHCTBA
3HaMEHATEJs HYJIIO;
-CTaTUYCCKUE METO/IbI CIIOKCHHUS, YMHOXCHHSI, BRIYUTAHUS U
JeNIeHHsI IpoOel, MPUHUMAIOIINX B KQUECTBE MapaMeTPOB
JIBE€ TPOOH M BO3BPAIIAIOIINUX PE3YIbTUPYIONIYIO APOOb;
-peann30BaTh MPUBATHBIA METO]] COKpAIIEHUS TPOOH.
B xiracce Program npoTtectupoBath PyHKIIMOHATEHOCTH OMTUCAHHOTO KJlacca.

3amanue 3

Onmcath Kacc — MHOTOWIeH THna ax” +bx+c:

B xItacce JOMKHO OBITH OIHMCAHO ClIeTyIOIIee:

- TIOJISL — IEPEMEHHBIE BEIIECTBEHHBIX THIIOB — KOA(PPHUIIMEHTH MHOTOUJICHA;

- KOHCTPYKTOp C TapamMeTpamH;

- KOHCTPYKTOP [0 YMOJTYAHHIO;

- METOJIbI YCTAHOBKH M YTCHUS IS KQXKOTO MMapamMerpa;

- METO/l, BO3BPAIIAIOIINN MaCCHB PEIICHUH COOTBETCTBYIOLIETO KBAIPATHOTO YPAaBHEHUS;

- METO/l, BO3BPAIIAOIINN MaCCHB KOOPMHAT BEPIIMHBI COOTBETCTBYIOIICH MapadoJIbl;

- CTaTHYECKHE METO/IbI CIIOKEHUS, BHIYMUTAHHUS M YMHOXKEHUSI MHOTOUYJICHOB C CO3JJaHUEM HOBOTO
BO3BpAIla€MOT0 OOBEKTA.

[Tpumeuanue. [Ipn yMHOKEHHH TIOJIMHOMOB 2-H CTETIEHH BO3MOKHO MOJTYYEHHE Pe3yIbTaTa,
CTEIeHb KOTOPOTO MPEBHIIIAET CTEIICHb OIMCBIBAEMOTro Kiiacca. B aToM ciydae n3 meroza
YMHOXEHUS HY’)KHO BEepHYTh cchUIKY NUll. A mocie Bri3oBa MeToia ymHOKeHHst B Metoae Main()
IPOBEPHUTH PABEHCTBO BO3BpaIeHHOTO pe3yiabTaTta NUll/ B aToMm ciyvae BeIBECTH COOOIICHHUE O
TOM, YTO CTETIEHb IMOJMHOMA OOJIbIIe 2-H.

B kmacce Program nporectipoBarh GpyHKIMOHATIBHOCTD OMMCAHHOTO KJIacca.



JlaGoparopHasi padora Ne3

Peanu3oBarh penieHue cienyromux 3a1ay:

-[I0JICUUTAaTh B CTPOKE YHCIIO OYKB;

-IIOICUMTATh B CTPOKE CPEAHIOIO JUIMHY CJI0Ba (CpeHss JIMHA — BEIIECTBEHHOE YHCIIO);

-3aMEHUTHh B CTPOKE BCE BXOXKICHMS 3aJaHHOTO IIOJIb30BATEIEM CJIOBA HOBBIM 3aJaHHBIM
M0JIb30BATEEM CIIOBOM (3aMEHSIIOTCS B CTPOKE MMEHHO CJIOBa, a HE MPOCTO BXOXKIACHUS
MOJCTPOKH, CJIIOBO JOJDKHO OBITH OOpaMJICHO pa3feNuTeNsIMH MU MpoOesiaMH, PETUCTp
urHopupoBaTk. Hanpumep, B ctpoke «IIpuBer — camoe pacnpocTpaHeHHOE MPUBETCTBUE,
IIPUBET TAKXE MOXHO IIE€PENaTh» 3aMEHUTh CIIOBO «IIPHUBET» Ha CJIOBO <3IAOPOBOM.
Pe3ynpTar «3I0pPOBO — caMO€ pacnpOCTpaHEHHOE IPHUBETCTBUE, 3A0POBO TAKKE MOXKHO
nepeIaThy),

-IIOJICUNTATh B CTPOKE KOJMYECTBO BXOXKJIEHUH 3a/laHHOM MOJICTPOKU (MMEHHO MOJCTPOKH, a HE
CJIOBa),

-IIPOBEPUTH, SABIIAETCS JU CTpoka natoit (popmar gatel — JJJI.MM.IT wmu JJL.MM.ITIT),

-IIPOBEPUTH, SABIAETCA JIU CTPOKA IMATIMHIPOMOM.



JlabopaTopHasi padora Ned

3amaunue 1.
Ornucatp Ki1acc «BeKTop» ¢ uMeHeM “ArrayVector” co cieayrouieit
CTPYKTYpOIl:
- [10JIE — MAaCCHB AJIEMEHTOB BEIIECTBEHHOTO THIIA
(KOOpIMHATHI BEKTOPA B MPOCTPAHCTBE);
- KOHCTPYKTOp C TTapaMeTpoM — JUTHHON MacCHBa;
- METOJ1 YCTAaHOBKHU 3JIEMEHTa MaccuBa 1o uHjaekcy SetElement
(TapameTpbl METO/Ia — MHJIEKC JIEMEHTA U YCTAaHABIMBACMOE 3HAUCHHE);
- METOJ1 YTeHHUS JJIeMeHTa MaccuBa 1o uHjaekcy GetElement
(mapameTp MeTo1a — UHACKC dJIEMEHTA)
- METOJI oJTyueHus: MotyJisi Bektopa GetNorm;
- METO/JI TIOJICYETa CYMMBI BCEX OTPHIIATEIHHBIX 3JIEMEHTOB MACCUBA C YETHBIMH HOMEPAMU
(SumNegativesFromChetIndex);
- METO/]T TIOJICYETAa CYMMBI TEX JIEMEHTOB MAacCHUBa, KOTOPHIC UMEIOT HEYETHBIC HOMEpPa U
OJIHOBPEMEHHO OO0JIbIlIe CPETHEr0 3HAUEHUS BCEX MOYJIeH 3JIeMEHTOB MacCHBa
(SumLagersFromNechetindex);
- METOJI TI0JIcCYeTa MPOU3BEACHUS BeexX YeTHBIX AteMeHToB (MulChet);
- METO/JI TIOJICYETA MTPOU3BEICHUS BCEX HEUCTHBIX 3JIEMEHTOB, HE JICIISAIIUXCS HA TPU
(MulNechet);
- METOJT COPTUPOBKH MacCHBa 1o Bo3pacTtanuio SortUp;
- METOJI COPTUPOBKH MaccuBa Mo yobiBanuto SortDown;

HpOTGCTHpOBaTL pa60Ty OIIMCAaHHOTI'0 KJIaCCa B KJIaCCC Program, OTJIaBJIMBas BCC BO3MOXXHBIC
HUCKIIIOYCHU A

3ananue 2.
Omnwmcars KJ1acc mojb3oBarenbekoro uckiaodenus IndexOutOfBordersException, nacieanoro ot
kiacca Exception. BeiOpachiBaTh 3TO HCKIIOYEHHE B Ciydae BBIXOJa 3a TIPAHMILy BEKTOpa
WHJIEKCAa B METOJIAX JIOCTYIIA K DJIEMEHTAM BEKTOPA.

[IporectupoBats paboTy B kiacce Program.



JlaGoparopHasi pabGora NeS

3amaunue 1.

[IpuBectu Kilacc «BEKTOp» ¢ UMEHEM “ArrayVector” K cleyIolel CTpyKType:
- [I0JIE — MACCUB JIEMEHTOB BELIECTBEHHOI'O THIIA

(KOOpMHATBI BEKTOPA B IPOCTPAHCTBE);
- KOHCTPYKTOp C NapaMeTpoM-IUIMHOI MaccHBa;
- KOHCTPYKTOp 6€3 mapamMeTpa, 3a1alolIuii JJIMHY MaccuBa 5;
- MHJEKCaTOop JUIsl OpraHu3alyy JOCTya K 3J1eMEHTaM MacCUBa, BIOPAChIBAIOLINI HCKITIOYEHUE
IndexOutOfBordersException;
- METOZ IoJTyyeHust Moyist Bektopa GetNorm;
- CBOMCTBO JUIs YTEHUS YUCIIa KOOPIUHAT BEKTOPA,;

3ananue 2.
Omnucarb kimacc «crmucok» ¢ umenem «LinkedListVector», comepskariuii MacCHB 3J€MEHTOB
BEIIECTBEHHOTO TUIA B BUJE AMHAMHYECKOTO OJHOCBS3HOTO crHcka. Kaxkmast aeMeHT MaccuBa
npeICTaBIseT CO00# OTACIbHBIN 00BEKT «y3en » kiacca «Node». CtpykTypa kinacca «Nodey:
- TI0JI€ — AJIEMEHT BEIIECTBEHHOTO TUIa (1o ymoidanuio = 0);
- TIoJIe — CChlTKa Ha 3eMeHT Kiaacca Node (o ymomuanuto = null);
Crpykrypa kiacca «LinkedListVectory:
- IIOJIE — CChIIKA Ha HAvajo ciucka (Ha 00bekT Kiacca Node);
- KOHCTPYKTOP C MapaMeTpoM — JJIHMHOH CITUCKA;
- KOHCTPYKTOp 0€3 mapamMeTpa, 3aIalolIuii JJIMHY CIHCKa 5;
- MH/IEKCATOP JUTsl OPTaHU3ALMH JIOCTYIIA K DJIEMEHTaM MacCHBa, BRIOPACHIBAIOIINN UCKITIOUCHHE
IndexOutOfBordersException;
- METOJ TToJTydeHust Moty st BekTopa GetNorm;
- CBOWCTBO JUIsl YTEHUS YUCIIa KOOPIUHAT BEKTOPA,

3ananue 3.
Onucats kinace ¢ uMeHeM «VEectors», cogepxaiinii myOIMdHbIe CTAaTUYECKHE METO/IbI
- CIIOKEHUS JIByX BEKTOPOB SUM (IIpHHMMAaET B KauecTBe mapamerpa 2 oobekra ArrayVector,
BO3BpaIlllacT HOBbIN 00BeKT ArrayVector);
- CKaJISIPHOTO TIPOU3BEICHUS JIBYX BEeKTOPOB Scalar (mpuHuUMaeT B kadecTBe mapamerpa 2
obbekTa ArrayVector, Bo3BpaliaeT BEIeCTBEHHOE YHCIIO);
- mony4eHust Moy st BekTopa GetNorm (mpuHuMaeT B KadecTBe rmapaMerpa 00beKT
ArrayVector, Bo3BpaliaeTr BelecTBeHHOE YHCIIO0);
Onwucares Kkiace wuckiarouenus IncompatibleVectorsException, waciaemyrommuii ot  Kiacca
Exception. BeiOpackiBaTh JaHHOE HCKIIOYCHME B MeTojgax Sum wu  Scalar B ciyuae
HEBO3MOXXHOCTH MIPOBE/ICHUS YKa3aHHBIX JIEHCTBUI HAJl BEKTOPAMH.

3aganue 4.
Onucartp uatepdeiic «\Vectory, cogepkamiuii CIeIyonne dIEeMEHTHI:
- UH/IEKCATOp JUIsl OpraHMU3alluy I0CTYyIIa K DJIEMEHTaM MacCuBa
- CBOMCTBO ISl YTEHUS YUCIIa KOOPIUHAT BEKTOPA,
- METOJ MoJTy4eHust MotyJist BekTopa GetNorm;
Cnenats kimaccsl ArrayVector u LinkListVector peanusyronmu natepdeiic Vector u npusectu
UX B COOTBETCTBHE C OIIUCAHHOMN CTPYKTYPOU HACIIEJOBaHUS.
[TomeHsTH B KJIacce CO CTaTHUECKUMHU MeToiaMu VECIOrS TUIIBI TapaMeTPOB TaK, YTOOBI METOIbI
paboTanu co cchuIKamMu TUna uaTepdeiic Vector.



3ananue 5.

B kmaccax ArrayVector u LinkListVector mepeonpenenuts yHaciaemoBanHbli ot kiacca Object
meron ToString(), xoropelii mpeoOpa3dyeT BEKTOp B CTPOKY (opmara «UHCIO KOOPIHHAT
BEKTOpa KOOPJMHATHI BEKTOpay. MCIonp30BaTh 3TOT METOI /IJIsl BBIBO/Ia MH(POPMAIIUU O BEKTOPE
Ha JKpaH.

B kmaccax ArrayVector u LinkListVector mepeomnpenenuts yHacieI0OBaHHBINA OT Kjacca METO.
Equals() takum oOpa3om, uTOOBI OH CpaBHHMBaJ Ha PaBEHCTBO Jit0OOW 00BEKT HMHTep(derica
Vector. Bektopa cuuTarOTCsl paBHBIMH, €CIIM OHU PaBHBI MO YHCIY KOOPIWHAT W PaBHBI
HIOKOOPIUHATHO.

[IporectupoBath paboTy npusioKeHHs B Kiiacce Program.



JlaGoparopHasi padora Ne6

3amaunue 1.

B xiacce Vector 1o6aBuTh ciieayromme METOAbL:

- 3aIIMCH BEKTOpa B OAHTOBBIN IMMOTOK

void outputVector(Vector v, Stream out)

- YTEHHS BEKTOpa U3 OATOBOro MOTOKA

Vector inputVector(Stream in),
3anucaHHbIil BEKTOp AOJDKEH MPEJCTaBIsITh COOON MOCIEAOBATEIbHOCTh YHCEN, MEPBBIM W3
KOTOpBIX SIBJIIETCS. Pa3MEPHOCTb BEKTOPA, a OCTAJIbHBIE YHCIA SBISIOTCS 3HAYEHUSIMU
KoopauHat BekTopa. [lepenauy JaHHBIX MPOCTHIX TUIMOB OCYIIECTBUTH C MOMOIIBIO MOTOKOB-
obeptok BinaryReader u BinaryWriter.
[TpoBepuTH BO3MOXKHOCTH METOJIOB B Ki1acce Program, B kayecTBe 0aHTOBOTO MOTOKA UCIIONIB3YS
¢aiinoBblii MOTOK (co3aaTh (hailyl JaHHBIX B TEKYILEH Marke).

3ananue 2.

JloGaButh B ki1acc Vector cienyronme MEeTo bl

- 3aIMCH BEKTOPA B CHMBOJIBHBIA TOTOK

void writeVector(Vector v, TextWriter out),

- YTEHUS BEKTOPA U3 CUMBOJIBHOTO TIOTOKA

Vector readVector(TextReader in).
B nmanHOM citydae peKOMEHIYeTCsl CUMTaTh, YTO OAMH BEKTOP 3alMCBIBACTCS B OAHY CTPOKY
(uucnma pasmeneHsl mpoOeTaMH, BO3MOXKHO —HCIIOJIb30BAaTh IEPEONPEACICHHBIA  METOJ
ToString()). s uTeHus BeKTOpa U3 CUMBOJIBHOIO TTOTOKA PEKOMEHIYETCS HCITOJIb30BaTh METO/
Split() kmacca String.
[TpoBepuTh BO3MOXHOCTH METOJIOB B Kjacce Program, B KadecTBE TEKCTOBOTO IIOTOKA
UCTIONB3Ys (ailyioBbIi MOTOK (CO31aTh TEKCTOBBIH (hailn B TeKylel mamnke).

3ananue 3.
Moaudunuposatsh kimaccel ArrayVector u LinkListVector takum o6pa3oM, 4ToObI OHH OBLTH
CepUaIN3yeMbIMH.
[TponemoHcTpHpoOBaTH BO3MOXKHOCTH cepuanu3auuu (B kiacce Program), 3amucaB B (Qaiin
00BEKT, 3aTE€M CUMTAB U CPABHHUB C UCXO/IHBIM.
[Mpumeuanue. 115 cpaBHEHHs 00BEKTOB Mepeonpenenuts Metoa Equals(), yaacinenoBaHHbI OT
kiacca Object.

[IporectupoBath paboTy mpuIOKEeHHS B Kitacce Program.



JlaGoparopHasi padora Ne7
Beinonautk 1adopaTtopHbie paboTsl 5 u 6 kak Windows-nipuiioxeHue.

Paspaborate  rpaduueckuii = uHTepdelic  monb30BaTeNsd,  aIE€KBAaTHO  OTPaKAIOIIUN
(YHKIMOHATBHOCTD MPUIIOKECHHUS.

[TpunoxeHne AOMKHO OBITh CHPOSKTUPOBAHO B paMKax apxXUTeKTypbl «Moaens-Bua-
KoHntposepy.
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IpakTuueckas padora Nel

3ananue 1.
N3yuenne ocHOB paboTHI B cpene paspadorku VisualStudio.

COBI[aHI/IC IMPOCKTA, COXpaHCHUC ITPOCKTA, CO3JaHNC, COXPAHCHUC U I[O63BJICHI/IG u
CXOJHBIX KOOOB. HYHKTBI IIaBHOT'O MCHIO CPCIHLI.

3aganue 2.
N3ydenne ocHOB cuHTakcuca si3bika C#.

2.1 Hamucate mnporpamMMmy, KOTopash IO 3HAU€HUIO apryMeHTa X BBIBOJUT
3HaueHne Qynkuuu Y, 3amaHHoi Ha rpaduke. [lapamerp R=3. 'paduk pyHkunn
pUCOBaTh HE HYKHO.

2.2

Hanucate mporpammy, ONpEeAeNSIONIYI0, NOMNAaAaeT JIM TOYKa C BBEICHHBIMHU
KOOpAMHATAMU B 3alITpuxoBaHHYI0 obOsacts. Koopaumnatel X u Y BBouATCA
Bpyunyto. [lapamerp R BBoauTcs BpyuHyto. ['papuk QyHKIMM pucoBaTh He

HYKHO.
Ya

2.3

Haittu cymMmy psina ¢ 3aaHHON TOYHOCTBIO
2 3 4

e X =lox4 o X X
20 3 4

2.4

CmonenupoBath OpocaHue 1ByX KyOukoB. Eciii cyMMa BBIMABIIMX OUYKOB YETHAS —
WUT'POK BBIMIPAJL, €CJIM HE YETHASI — IIPOUTPAIL.



IIpakTuuyeckas padora Ne2

3ananue 1.

O6paboTka OTHOMEPHBIX MAaCCUBOB
[Ipu wanucanuu mnporpaMM OOpaOOTKH OFHOMEPHBIX MAaCCHBOB HEOOXOIUMO
peanu30BbIBATh CIEAYIOLIEE:
1. 3agaHue KoJIMYECTBa HIIEMEHTOB MACCUBA C KJIIABUATYPBHIL.
2. 3ajaHue 3JIEMEHTOB MacCHUBa C KJIABUATYpPHI.
3. BO3MOXHOCTh TPOCMOTpPA U U3MEHEHHS] MAacCHMBa — IMOJHOCTBIO U MO HOMEPY
AJIIEMEHTA.
4. Tlpocreimmii uuTepdeiic moab30BaTeNsl.

1.1 Hammmcate mporpammy, KOTOpasi B OAHOMEPHOM MACCHBE HILET MAKCHUMAaJIbHbBIN
AJIEMEHT Y BBIBOJUT HA 3KPaH €ro 3HA4€HUE U HOMED.

1.2 Hammcate nporpammy, KOTOpas BBIBOJAMT BCE 3JIEMEHTBI OJHOMEPHOTO
MacCHUBa, KOTOPbIE PaBHBI CBOEMY MPEABIAYIIEMY dJIEMEHTY. ECiM TakOBBIX HET —
BBIBOAUTCS] THPOPMALIMOHHOE COOOIIEHHE 00 3TOM.

1.3 Hamucate mporpamMmy IOMCKa B OJHOMEPHOM MAaCCHBE IIEPBOIO HYJIEBOTO
anemMeHTa. Eciam TakoBOro HeT — BBIBOAUTCA WH(POPMAIIMOHHOE COOOIICHHE 00
ITOM.

1.4 Hamucarp mnporpamMmy IOJCYETa CPEIHET0 apu(pMETHYECKOTO BCEX
TIOJIOKHUTEIBHBIX AJIEMEHTOB OJIHOMEPHOTO MacChBa. ECIU  MONOXUTEIHHBIX
AJIEMEHTOB B MaCCHBE HET — BBIBOJAUTCS UH(POPMAIIMOHHOE COOOIIIEHUE 00 ATOM.

3amaHue 2.

O06paboTKa MPSMOYTOJIBHBIX IBYMEPHBIX MAaCCUBOB (MaTpHIL)
[Ipn Hanucanuu mnporpamMMm o0paOOTKM MaTpHUI] HEOOXOIMMO peaJu30BbIBATH
cleytoniee:
1. 3aganue pa3sMepHOCTH MaTPULIbI C KJIABUATYpPHI.
2. 3ajaHue 3JIEMEHTOB MaTPUIIbI C KJIABUATYPHI.
3. BO3MOXHOCTh IPOCMOTPA U U3MEHEHHUS] MATPULBI — MOJHOCTBIO U IO HOMEPY
DJIEMEHTA.
4. Tlpocreimmii uaTepdEiic MOTH30BATENS.

2.1 Hanucare nporpammy, KOTOpass W3 MaTPULbl LENBIX YUCET IOJIY4YaeT
OJHOMEPHBIM MAacCUB, COCTOSAIIMK U3 CYMM IIOJOXKUTEIBHBIX DJIEMEHTOB
COOTBETCTBYIOIIMX CTPOK MATPHUILIBI.



2.2 Hamucatp nporpammy, KOTOpas U3 MaTPHIbl LEIbIX YHCEI MOJIy4aeT MAacCHB,
coJepKaluii true, eclii B COOTBETCTBYIOIIEH CTPOKE MATpPHUIBI €CTh XOTS Obl
OJIMH HYJIEBOU 311€MEHT U false B MPOTUBOMNOJI0KHOM CIIy4ae.

2.3 Hammcarp mporpaMmy, peajM3yIOIIYI0 YMHOXKCHHE ABYX IEI0YMCICHHBIX
Matpuil. [Ipu 3TOM KOHTPOJHMPOBATH Pa3MEPHOCTh HMCXOAHBIX Matpull. Eciau
IIPOU3BEICHUE MTOJTYYUTh HEBO3MOYKHO — BBIBOJIUTHh HH(OPMAITMOHHOE COOOIICHUE
00 ATOM.

2.4 Hamwmcarb mporpamMmy TMOJIY4YEHUsS M3 KBAAPATHONM MATPUIIBI IIEJIBIX YHUCEN
COOTBETCTBYIOIIYIO IO pa3MepaM MaTPUILy, B KOTOPOU 3JIEMEHT paBeH true, eciiu
COOTBETCTBYIOIIIE CTPOKAa W  CTOJOEI] HWCXOAHOM  MAaTpHIbl  SIBISIOTCS
OPTOTOHAJIBHBIMHU BEKTOpaMH, U £alse B MPOTUBOIOI0KHOM CIIyYae.

3amanue 3.
O6paboTka ABYMEPHBIX CTYIIEHYATHIX MACCUBOB.

Hanucares mporpamMmmy COpPTHPOBKH JABYMEPHOTO CTYIEHYAaTOIO MacCHBa IO
Bo3pactanuto. IIpm 3TOM COXpaHHTH pPa3MEPHOCTb CTYIEHYATOIO MACCHUBA.
Hanpumep:

NcxonHblii MaccuB 140 -12
03
7110
5
Pesynprupyromuit maccuB: -12 0 0 1
13
457
10



IIpakTuuyeckas padora Ne3
PaboTa ¢ moToxaMu JaHHBIX.
Onucath MacCHUB IIEJOYUCICHHBIX JaHHbIX. COXpaHUTh €ro B OalTOBOM,
TEKCTOBOM M CEPUAIM30BAHHOM BHJAaX B (ailibl COOTBETCTBYIOIIETO THIIA.
Opranu3oBaTh BO3MOXHOCTH YTCHUS H3 (DAMIIOB W BOCCTAHOBJICHUS OOBEKTa
COXpaHEHHOTO MaccuBa. Peanm3oBaTh MEHIO TIOJIB30BATENSI C BO3MOXKHOCTBIO
BBIOOpa (popMaTa XpaHEHHUSI MacCHBA.
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1 610k. CuHTaKcuC s3bIka CH.

Jlexcembl, uACHTU(DUKATOPHI, KOHCTAHTHI, IPABIJIa MMCHOBAHUS. THITBI TaHHBIX,
3HAYMMBbIE U CCHIJIOUHBIE TUIBI JaHHBIX, peoOpa3zoBaHue TUNOB. Onepanuu,
orepaTopbl, KOHCTPYKITUH MporpaMMupoBaHus. [Ipocteiimuii BBOI 1 BBIBO/I,
dbopMmaTHbI BBIBOI, Kiacc Console.

2 0s10K. O0BEKTHO-OPHEHTHPOBAHHOE NIPOrPAMMHUPOBAHME.

[Mpunuumner OOII — uHKancysAIus, HacIeA0BaHue, moauMoppu3M. O6muil coctan
KJ1acca — KOHCTPYKTOPBI, 0JIsA, MeToAbL. Ileperpyska, cokpeiTHe,
nepeornpeeseHne 3IeMeHToB Kiacca. Criennudukaropsl, ciequpruKaTopsbl
JOCTyTIA.

3 0J0k. CocTaB kJjacca B s3bike CH.
KoHCTpyKTOpBI, 110151, METOIbI, CIICIIUAJIBHBIE METO/IbI — CBOMCTBA-aKCECCOPHI,
orepariu Kiacca (yHapHbIe, OMHApHBIC, OTHOIICHHMSI/CPaBHEHHS,

Hp606pa30BaHI/I}I), HHACKCATOPHBI, ACCTPYKTOPLI, BJIOJKCHHBIC KJIIACChI, MCTO
Main().

4 os0k. CTaHJAapPTHBIE KJIACCHI.

MaccuBsl — OJTHOMEpHBIE, IBYMEPHBIC, CTyIICHUAThIC, MACCUBHI 00bEeKTOB. PaboTa
¢ maccuBamu. Kiacc Array. Ctpoku u cuMBoIBI, Kitacebl Char, String,
StringBuilder. PaGora co ctpoxamu. Kinacc Random. Kirace Object.

5 0J10k. UckimiounTeIbHbIE CUTYAIIUM.
Wckntouenusi, 0TI0B, BEIOpOC, Tpodpoc uckinrodeHui. [Ipasuna oOpaboTku
uckmoueHuid. Kimacc Exception.

6 0s10k. Peanuzauusa npunnunos OOII B C#.

Peanuzanus MHKaNCysUM, crieluUKaTopsl 1ocTyna. Peanusanus Hacae10BaHuUs
— OCHOBHbBIE€ TEPMHUHBI, HACJIEIOBaHUE MOJIeH, KOHCTPYKTOPOB, METO/IOB U T.I.
Peanuzanus nonumopdpusMa — BUPTyaJbHbIE METO/1bl, a0CTPAKTHBIE METOBI U
abCTpaKkTHBIE KJIACChl, OECIIJIOHBIE KJIACCHI, MOJIEb «BKIIIOUEHHUE-
JICJIETUPOBAHUE)

Hurepdeticel. CoctaB uHTepdeiica, cienpuKaTopsl 31€MEHTOB UHTep(eiica,
MOJTydYeHHUE CChUIKM THITA WHTep(eiic, HacieJoBaHHE OT UHTEP(EICOB,
HaclieioBaHue it uHTepdeiicoB. Crannaprasie uaTepdeiicel IComparable.
IComparer, ICloneable.

7 0710K. OcodbIe KJIacChl.

CTpyKTypbl, 0COOEHHOCTH OMHMCAHUA U XpaHEHUS, paboTa CO CTPYKTypaMHu.
[lepeuncnenus, onucanue, 0a30BbIi THUIT IEPEUNCIICHUS, OTIEPAIIH C
nepeunciaeHusaMu. Komnekunn, 0cOOEHHOCTH, MPeHAa3HAYEHNE, TUIIbI KOJIJIEKLINM.
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CTpyKTYpBI U NIEpEeYUCICHUS

CTpyKTYpBI.
CtpykTypa — 3TO Ha0Op Pa3HOTHIHBIX JAHHBIX, UMEIOIMHUA OTHO HMS U

MO3BOJIAIOIININ JOCTYI Yepe3 3TO UMs K COCTaBHBIM YacTsAM CTPYKTYphl. [lo cytu
CTPYKTYypa OYEHb MOX0Xka Ha KJIacc.

CTpykTypa ® TpEACTaBIseT COO0OM OCOOBIA KJACC, HWMEIOIMUNA PsI
OTIIMYUTEIIBHBIX XapaKTCPUCTHUK:

CIPYKTypa SBJII€TCA 3HAYUMMBIM THIIOM, TO €CTb XPAHHUTCI B CIDKE U
oOpalaTeIBaeTCs MpU NPUCBAMBAaHUM M KOMMPOBAHUM IO MpaBUIIAM IS
3HAYaIlluX THIIOB;

CTPYKTYphl HE€ YYacTBYIOT B HAacCJICJOBaHHH, TO €CTb HE MOIYT
MOPOXKAAaTh MOTOMKOB, MW CaMH SBISIIOTCSA INPSAMBIMHA HacCJICIHUKAMU
Kiacca Object;

CTPYKTYpPbI MOTYT PEaJIU30BbIBATh HHTEP(PENCHL;

CTPYKTYpPBI HE MOTYT UMETh crienupukaTop abstract;

B CTPYKTYp€ MOTYT OBITh ONKCAHBI BCE AJIEMEHTHI, IIPUCYIIUE Kiaccam,
TOJIbKO B CTPYKTYpPE HE MOKET OBITh JECTPYKTOpa M KOHCTPYKTOpa 0€3
ImapaMeTpOB;

cnenu@uKaTop A0OCTyna protected Ans CTPYKTYp HE MCIONb3YeTcH,
T.K. Y CTPYKTYpPbl HE MOKET OBbITb MOTOMKOB, B OCHOBHOM CTPYKTYpBI
cHaOXkaroTcs crenudukaTopoM public, a cnenudukaropsl internal
U private UCIOIAB3YIOTCS IS BIIOKEHHBIX CTPYKTYD;

JUISL DJIEMEHTOB CTPYKTYp TaKKe HE MCHOJB3YIOTCS chenupuKaTopsl
protecteduprotected internal,;

JUTSL TIOJIEM CTPYKTYpPBI HENb3s 33[1aBaTh 3HAUEHHUS IO YMOJYaHUIO (2 BOT
CTaTUYECKUM TOJISIM 3HAYEHUSI 10 YMOJIYaHHIO 337aTh MOXKHO);

METOJIbl CTPYKTYp HE MOryT OBbITh IIOMEYEHbI creurpukaropamu
abstract wm virtual, OOHAKO CTPYKTYpPHI, SABIAACH ITOTOMKOM
Kiacca Object, MOryT HEpeoIpenciarb €ro BUPTyalbHbIE METOMIBI C
UCIOJIb30BaHUEM crienupukaTopa override.

CHHTaKCUC CTPYKTYPBI:

<aTpubyTe> <crneumdmrKaTope> struct <Mmsa> : <VMHTepdelcCvr>

{

<TeJI0O CTPYKTYPH>;

[Ipumep. Crpykrypa onuceiBaeT cryaeHTta. g cokpamieHus Kozaa
CTPYKTYpBhl OOBSIBUM €€ Moyl MyOnuuHeiMH (OoJjiee MPaBUIIBHO CENaTh IOJS
NPUBATHBIMHU M OMUCATh JUISI TOCTyIa K HUM ITyOJMYHbIE CBOMCTBA).

struct Student

{

public id;//HoMep 3aUYeTHOM KHUXKU
public surname; //baMunmsa



public Student (int num, string fam)//KOHCTPYKTOp C IapamMeTpamu

{
id = num;
surname = fam;

}

public override string ToString()

{

”

return ”“Homep Bauverkmu: "+ id + 7, odamuimus: + surname;

}

Student Vasya = new Student(l, ”“MBanHoB”);

Student Kolya = new Student (2, “IleTpor”);

Student Petya=Vasya;//konupyeTcsa He CCBJIKA Ha OOBEeKT, a ero 3HadeHMre
Petya.id = 3;

Console.WriteLine ("CrynenTei: \n” + Vasya + ”“\n” + Kolya + ”“\n” +
Petya) ;

Ha skpan OyzeT BbIBEAEH CIIEIYIOIINI pe3yJIbTaT:

CTyIEeHTHl :

Homep zBaueTkm: 1, obammiamsa: VBaHOB
Homep 3BaueTku: 2, damMmiamsa: IlleTpoB
Homep zBaueTku: 3, damMmiamsa: VBaHOB

[Ipn mpucBauBaHUM CTPYKTYpPHI CO3/Ia€TCS €€ KOMHsS B CTEKE, IMOITOMY
CChUIKM Petya u Vasya cceuaiorcss Ha PA3HBIE o0bexThl (M3MeHEHUS,
BHOCHMBIE B OJIUH OOBEKT, HE OTPAXKAIOTCA Ha APYTOM, YTO UMENIO ObI MECTO OBITh
Ipy aHAJIOTHYHOM pabore ¢ kiaccamu). [lpu mepemade B METOABI CTPYKTYPHI
TaK)Ke MepeatoTcs Mo 3HAYEHUI0, X TAKXKE MOKHO TIEPeiaTh B METOJ] C TIOMOIIIBIO
KJIFOYEBBIX CJIOB ref u out.

PabGota co cTpykTypamu B CTIKE MPOM3BOAMUTCS OBICTpee, 4em pabora ¢
00BEKTaMH B TMHAMHYCCKOU MTaMSITH.

IlepeuunciieHus.

[lepeuncnenue — HAOOP CBS3AHHBIX MEXKy COOOM MMEHOBAHHBIX KOHCTAHT,
IIpU 3TOM KOHKPETHBIE 3HAUCHMS ITHX KOHCTAHT HE 0CO00 Ba)KHBI, BAXKHO CaMO
MMsI KOHCTAHTBI U €€ IPUHAJJICKHOCTh IEPEUUCIICHUIO.

KoneuHo, 3a mnepedyucieHUEeM CHOpsITaH LEJOYUCICHHBIM THUII, MOATOMY
KOHKPETHOE 3HAYEHUE KAXJ0M KOHCTAaHThl MOKHO 33/1aTh U3 JUalia3oHa 3Ha4eHU!
TOTO  IIEJIOYMCIICHHOTO THIMA, Ha KOTOPOM 0Oa3upyercs OIMKCHIBAEMOE
NepeUYnCIICHUE.

CHHTaKCHC EPEUHCIICHUS:

<aTpmbyTe> <chneumduMKaTOopPh> enum <MMsa> : <Oa30BHM TUII>

{

<KOHCTAHTH IIE€peUMCIJIEHUA>

ATpuOyThl ¥ crenupHUKaTOpbl NEPEeUNCICHUs AaHAIOTUYHBI aTpudyTaMm U
cenu@uKaTopam Kiacca.



HepeMeHHaﬂ TUIIa TNICPCUYUCICHHUC B KAaUCCTBC 3HAYCHUA MOXKCET IMPUHUMATDH
OJHY U3 KOHCTAHT IICPCUYNUCIICHUA.

bazoBeIM THIIOM MCPCUYUCIICHUA MOXKCT OBLITH OJUH U3 LCIOYHCIICHHBIX
TunoB (kpome char). Ecnu 06a30Bblii THN HE YyKa3blBaeTCsi B OMNHCAHUU
MEPEUYUCIICHUS, TO 10 YMOIYaHUIO0 0a30BbIM TUIIOM cuMTaeTcs Tun int. Kaxnas
KOHCTaHTa B IICPCUYHUCIICHUHU HMCCT CBOC 0a3oBoe OCJIOYUCICHHOC 3HA4YCHUC.
L[CJ'IO‘IHCJ'IGHHI)IG 3HA4YCHUA KOHCTaHTaM B MMCPCUNCIICHUN 3aJa0TCA
YHopA4O4YCHHO, HAYMHAA C 0. OTH 3HAUYEHUSI MOKHO 3a4aThb U ABHBIM O6p330M

Teno NCPCUHUCIICHUA — IICPCUUCICHUC CTO KOHCTAHT C BO3MOJKHBIM SIBHBIM
YKa3aHHUCM HX HCJIOUYHCIICHHBIX 3Ha‘IeHI/II71, CCJIM 3HAYCHHUC KOHCTAHTBI HC YKAa3aHO
SABHO, TO OHO IIO0 YMOJIYaHHIO PaBHO YBCIMYCHHOMY Ha 1 3HauenuIO HpeI[BII[yH_ICﬁ
KOHCTaHTEL. B IEPCUYNUCIICHNN HC MOKCT OBITh KOHCTAHT C OJIHAKOBBIMHA
OCJIOYUCIICHHBIMU 3HAUCHUSIMMU. Taxxe 10 YMOIYaHHUIO BCC KOHCTAHTHBI B
MNCPCUNCIICHNHA HY6HI/I‘-IHBI.

[Ipumep.
enum Color //mepeumciieHMe BOSBMOXHBIX I[IBETOB
{Red, Green, Blue, Black, White, Yellow}
class Figure

{
public double area; //mmomanb OUIYPH
public Color color; //uBeT OUIYPH

}
Figure circle = new Figure();

circle.area = 2.54;
circle.color = Color.Red; //mna ouryph 3amaeTcs KPACHBI ILIBET

C nepeMeHHbIMHU THIIA TIEPEUHUCICHUE BO3MOKHO BBIMOJHEHHUE CIIEAYOIINX
apUPMETHICCKUX OMEPAIUN: «», «-», «T1», «=-», «>», «», «>=N, (<=, ==,
«=», «&», «|», «~», «™» u omnepanus MOJIy4YeHHs pa3Mmepa B OaiiTax sizeof.
KoneuHo, omnepaiys BBINOJHIETCS HAA LEJIOYUCICHHBIM 3HAYEHUEM KOHCTAHTHI
IIEPEYUCIICHUSL.

IlepeMeHHBIE  TEPEYUCIMMBIX  THUIIOB  MOXHO  MCIIOJIb30BaTh B
apu(METUUYECKUX BBIPAKCHUSX MU OMEpalusx MPUCBAWBaHUs, TOJBKO TpeOyeTcs
SBHOE TMpeoOpa3oBaHMe K I1eioMy Tunmy. B o0mem ciyudae, mnepeMeHHOU
NEPeUYnCIMMOro TUIA MOXHO TPUCBOUTH JI00OE 3HAYeHHEe 0a30BOro
LIEJIOYUCIICHHOTO THIIA, B TOM YHCJIE M HE BXOJSLIEr0 B 3HAYEHUS] KOHCTAHT
MEePEYUCIICHUs, HO B 3TOM HET 0COOOr0 CMBICI/IA, MTOCKOJBKY y TaKOTO 3HA4YCHUS
HET UMEHU B IIEPEUYNUCITICHUH.

Bce nepeunciieHus ABISIOTCA HACIEOHUKAMHU CBOETO POJIUTENBCKOTO THUIIA
Enum u3 npocTpaHcTBa MeH System. CocraB kinacca Enum:

dJIeMeHT Onucanune Bun

GetName ITonyuenne nMeHn KOHCTaHTHI 10 | CTaTUYEeCKUl METOT




€€ 3HAUYCHHUIO

GetNames [Tonmy4yenue MaccHBa nMeH | CTaTHdecKUil METO/I
KOHCTAHT B NIEPEUHCIICHUHU

GetValues [Tonyyenne wmaccuBa 3HadyeHUi | CTaTUYECKUN METO
KOHCTAHT B MIEPEUYUCIICHUHU

IsDefined BosBpamaer true, eciu | CTaTUYEeCKHiA METOJ

CTPOKOBOTO  UMS  KOHCTAHTBI
onpeJereHa B IepeYncIeHuU

GetUnderlyingType | Bo3Bpaiaer ums 6a3oBoro Tuma | CTaTHUECKUN METOT
(mo ymorganuio Int32)

Console.WriteLine (Enum.GetName (typeof (Color), 3)); //black
if (! Enum.IsDefined(typeof (Color), ”“Brown”))
Console.WritelLine (“KoHCcTaHTE Brown HeT B nepeumcieHum Color”);

Bce crarnueckue MeTOApl NPUHUMAKOT B KAayecTBE MapamMmeTpa
NpEeACTaBICHUE THUMNA TNepeducieHuss (CChulKy Thna Type Ha OMNUCaHue
NIEPEYUCIICHHUS, KOTOPYIO MOXKHO TOJYYUTh C IIOMOIIBIO Omepanuu typeof).




Konaexuumn

Komreknun  — 310 MaCCHBBI 00BEKTOB C  pacuIMpEeHHOMN
($YHKIIMOHAIBHOCTBIO. JJI1 YHHBEpPCANbHOCTH KOJUIEKIIMM XPAHAT OOBEKTHI TUIIA
object. Komiekuun onrcansl B MPOCTPAHCTBE UMEH System.Collections.

Konnekuuu GpIBatoT pa3HOM CTPYKTYpbl M HazHaueHUs. DyHKIMOHAIBHOCTD
KOJUIEKIIMHA  pa3felieHa 10 CTaHAapTHeIM uHTepdeiicam. [IpumeHnMOCTh
KOJUIEKIIMM JUIsl PELICHUSI KOHKPETHOW 3aa4M XPAHEHUs NAHHBIX U OpraHU3aluu
paboThl C HUMHU OmpenesieTcss HabopoM TeX MHTEPHEHCOB, KOTOPbIE KOJUICKIIHS
peanusyer.

B npocrtpanctBe MmMeH System.Collections omucaHsl CIEAYHOLINE
CTaHAapTHbIE UHTEP(PECchl (0 HEKOTOPBIX U3 HUX YXKeE IIJIa PeUb B TeME 7):

HNurepdeiic Onucanue
ICollection Omnpenensier oOImMe XapaKTEPUCTUKUA KOJUICKIUH —
CUCTYHKH, CBsI3U, peasm3yet uaTepdeiic IEnumerable
IComparer Omnpenenser KpUTepuil CpaBHEHUS ABYX 00bEKTOB
IDictionary [To3BomsieT OO0BEKTY NPEACTaBUTH €ro COACPKHUMOE B
BUJIE Tap «UMs/3HAUYCHHE», peau3yeT HuHTepdeiic
IEnumerable

IDictionaryEnumerator | [To3BosIsieT  NEpeUYUCIIATh OOBEKTHI B KOJUICKIIHH,
peaymsytomieit uarepdeiic IDictionary

IEnumerable Bo3zspamnraer o6bexT THIa |ENUMerator mis xouekium

I[Enumerator [To3Bosnsier mepeurcasiTh OOBEKTHl C MOMOMIBIO IUKJIA
foreach

IList [IpenocTaBiser BO3MOXKHOCTH JI0OABIICHUS, YJaJCHUS,

I/IHI[eKCI/IpOBaHI/IH SJIEMCHTOB KOJIJICKIINU, onpez[enﬂeT
pa3Mep KOJUICKIINHN n I[OCTyH Ha I-ITGHI/IG/BEll'II/ICIxu
DJIEMEHTOB KOJUIEKLIUH, peanuszyer uHTepdeic
IEnumerable

PaCCMOTpI/IM KJIaCChbl CTaAaHAAPTHBIX KOHHCKHHﬁ.

HNurepdeiic Onucanue Pea.lm:;yeuMble
HHTepPenchl
ArrayList JluHamudeckn u3MeHseMbli  MaccuB | IEnumerable,
00BEKTOB ICollection,
ICloneable,
IList
HashTable HaGop nap «kirou/3Hauenue», | IEnumerable,
KITI04OM siBisieTcs xaui-kox oobekra. | |Collection,
Tunbel 00bekTOB Koyuiekuuu noJnkHbl | |Cloneable,
nepeonpenenath Meron GetHashCode | IDictionary




Queue Ouepenr tuma FIFO (first in — first | IEnumerable,
out) ICollection,
ICloneable

SortedList [To3Bonster oOparuthess Kk kosutekuuu | IEnumerable,
nap 1o Homepy (MHICKCY) ICollection,
ICloneable,
IDictionary

Stack Ouepenn tuma LIFO (last in — fisrt out) | IEnumerable,
ICollection,
ICloneable

Konnekmus ArrayList.

Komneknust mpeacTaBiaser co00M MacCMB ¢ HM3MEHSIOIIMMCS BO BPEMCHH
KOJIMYECTBOM DJIEMEHTOB. XPaHHUT 3JIEMEHTHI JIOOOTO THUIIA IOJ CChLIKAMHU THIIA
object. Ilo ymonuanuwo co3gaercs U3 16 37€MEHTOB, KOJIUYECTBO 3JIEMEHTOB
MO>KHO TepeaaTh B KOHCTPYKTOPE.

CocraB kiacca:

JJ1eMeHT Onucanue Bun

Capacity Bo3MOXHOE KOJIMYECTBO JEMEHTOB KOJUIEKIMH | CBOMCTBO IS

(EMKOCTb KOJUICKIIMH) YTEHUS
3aMucu

Count dakTHyeckKoe KOJIMYECTBO aJieMeHTOB B | CBOMCTBO I
KOJUICKIIMH YTEHHUS

Item UTeHue 1 3anuCh 3JIEMEHTA 110 UHJIEKCY CBOIICTBO

Add JloOaBieHUE 3JIEMEHTA B KOHEL KOJIJICKIIMH Meron

AddRange JloGaBjeHre JApyro KOJUJICKIMHW B  KOHell | Meron
KOJIICKITUT

BinarySearch | JIBon4HbIii MOMCK B COPTUPOBAHHOM KoJUIeKIMU | Meton

Clear Vnanenue Bcex 3JIEMEHTOB KOJUIEKIIUU Meton

Clone IToBEpXHOCTHOE KJIOHUPOBAHUE KOJUICKIINU Merton

CopyTo KonmpoBanue neankoM WM 4acTH KOJUIEKIHU B | MeTox
JIPYTYIO KOJJIEKIUIO

GetRange [Tosmy4yeHne 4acTu KOJUIEKIIUH Merton

IndexOf ITouck mepBoro BXOXKICHHS dJeMeHTa B | Meron
Koleknuo. Ecim  uckomoro sjeMeHTa B
KOJUICKIIMM HET, TO METOJ] BO3BpamiaeT -1

Insert BcecraBka »naneMeHTa B yKasaHHyH nosumuro | Meron
KOJUIEKINU (TI0 UHJIEKCY)

InsertRange BcraBka apyrod KoJUIeKIMM 1O YyKaszaHHoOMYy | Meton
VHJIEKCY B KOJUICKIIHIO

LastindexOf | Ilouck mnociieqHero BXOXKIEHUS JJeMeEHTa B | MeTox
Kommeknuio. Ecnm  mckomMoro »jaemMeHTa B




KOJUIEKIIUU HET, TO METOJI BO3Bpaiaer -1
Remove VYnanenue mepBOro BXOXKIEHUS 3JIeMeHTa u3 | Meron
KOJUIEKIINH
RemoveAt VY nanenue 31eMeHTa U3 KOJUIEKIUHU 110 MHAEKCY | Meron
RemoveRange | Y nanenue rpynnsl 3J€EMEHTOB U3 KOJUIEKIIUU Meron
Reverse PeBepc komexuun Merton
SetRange YcTaHOBKa 3HAYEHUU JUIs TPYNIIBI 3JIEMEHTOB B | MeTon
KOJUIEKIINH
Sort CopTrpoBKa KOJUIEKIIMH 110 BO3PACTaHUIO Meron
TrimToSize VYMeHblleHue €MKOCTH KOJUICKIINU 10 | Meron
(haKTUYECKOro KOJIMYECTBA DJIEMEHTOB

MeToapl, yBENTWYHUBAIONINE KOJUYECTBO DJIEMEHTOB B KOJUICKIHH, MPH
IIPEBBIIIEHUH TEKYIIEW EMKOCTH MPUBOJAT K €€ YBEIMUYEHHUIO B 2 pa3a. A METOAbI
YMEHBIIICHUSI KOJIMYECTBA JJIEMEHTOB HE YMEHBIIAIOT €MKOCTh KOJUICKIIHH.
Bo3MmokHa cuTyanus, KOTJa €MKOCTh MHOTOKPAaTHO TMPEBBIACT (PakTHUECKOe
qucIio neMeHToB. Torna npumensiercss Meton TrimToSize().

Komnexkuusa ArrayList peanum3oBaHa uepe3 3aKpbITbIi MacCHUB THIIA
Array sieMeHToB THHa Object. Ecim B KOMIEKIMH XpaHATCS 3JIEMEHTHI
3HAYalUX THUIOB, TO JIJII HUX ABTOMAaTUYECKU CO3/1aeTcid OOBEKTHas 000JIOUKa,
nomMeniarpmasics B kowiekiuio (boxing — ynakoska). [lpu wu3BieYeHMH U3
KOJUICKIIMM HEOOXOMMa MX paclakoBka — UNDOXiNg. MHOTOKpaTHO MOBTOpsieMast
yIaKOBKa-paclakoBKa CHUXXaeT ObicTpoaelicTBue. I[loaToMy KoJuleKIus B
OCHOBHOM HCIIOJIB3YETCs NI 00paOOTKM CCHUIOYHBIX 00BeKTOB. HO mockoibky
OOBEKTHI XpaHATCS TO CChUIKaMU TuMa ObJject, TO MPU HW3BICYCHUH HX M3
KOJUIEKLIMK HEOOXOIMMO SIBHOE MpeoOpa3zoBaHUe.

[Tpumep.

ArrayList ar = new ArrayList();

ar.Add (25) ;

ar.Add(3.14);

ar.Add (”"Crpoka”) ;
(

ar.Add(new int[3]{1, 2. 3});
int a (int)ar[0]
int[] mas = (int][]

”

4

yar[3];
ar.Remove (“Crpoka’)
ar.RemoveAt (1) ;




Pabora ¢ o0bekTamu (pailsioBoil CUCTEMBI.

K oObekram (haitioBoi CHCTEMBI OTHOCSITCS KaTaaorH (ManKu, JUPEKTOPHH )
U (aiinbl. B s3b1ke 00beKTy (haiiyIoBOI CUCTEMBI CTABUTCS B COOTBETCTBHE OOBEKT
ompeneieHHoro kiacca. Yepea 3TOT OOBEKT MOMKHO YIPABIATh OOBEKTOM
(bhalIo0BOM CHCTEMBI.

Jlns paboThl ¢ Karajoramu INpeaHa3HaueH kiace DirectoryInfo, s
paboThl ¢ ¢aitiamu — kinacc FileInfo. Oba kiacca SIBISIOTCSA HACICIHUKAMH
a0cTpakTHO Kiacca FileSystemInfo, KaXIblii U3 HUX MO-CBOEMY pealu3yeT
YHACJIC/IOBAaHHbIC A0CTPAKTHBIC METO/IbI.

CsoiicTBa kiacca FileSysteminfo:

Attributes YuraeT Mny YCTaHaRNMEART aTpMbYTLl, CaR3aHRLIe C TeKyWmM Gainom. npea-
CTaBnetiHEiM B NepevHe FileAttributes

CreationTinie YutaeT unu yeTaHaenMearT BPEMR COIAAHUA ANR Tekylliero ¢paina K karanora

Exists MOXET MCNONbIORATHER AJIR BLIACHEHNR TOMG, CYLECTBYET W AaHHbIA (aitn wnu
Karanor

Extension Yuraer paciumpenve daina

FaullRame Momy4aer nonHLRA NyTe xatanora unn $ainna

LasthccessTime  YuraeT Wi yCTAHABIMBAET BPEMA NOCHenHero AoeTyna k Texyliemy danny uim
KaTanory

LastiWriteTime YuTasT unu yCTaHaBNMBaeT BPems NOCNEAHEr0 Ceansa 3anici B Texywmi dakn
uny karanor

Name Lnst daitnos nonyyast uMs Qalina. [ns XaTaN0roB NoNy4aeT MMA rocheaHera
KATANOTE 8 MEPAPXUM, BCNW TAKAS WEPapPXUA CylLecTByeT. ViHaue nonywaeT Mms
xaranora

Knacc DirectoryIlnfo macnemyer Bce cBoiictBa kiacca FileSystemiInfo wu
UMEET COOCTBEHHBIE DJIEMEHTHI:

Ynensi Onucaxue

Create() Cospaet kavanor (MM MHOXECTBO NOAKATaN0ros) B COOTBETCTBUN C

CreateSubdirectory(} 3a/1aHHbIM UMEHEM MYTK

Delete () Yaanser karanor 1 BCe ero COpepxumoe

GetDirecteries() Bosspauiaet Maccus CTPOK, NPEACTABNSAIOWMX BCE NOAKATANOrM TeKy-
Lwero karanora

GetFiles() Monyyaet maccus Tunoe Filelnfo, NPEACTABNSIOLNX MHOXECTBO
(haiinos AaHHOro xaranora

MoveTo () [Tlepemewaer Karanor ¥ ero COAEPXUMoe B MECTO, COOTBBTCTRYIOLLEE
3aaHHOMY HOBOMY NYTH

Parent [lony4aer karanor POAUTENA YKA3aHHOro NyTH

Root [MonyyaeT KOpHEBYKO YacTb NyTH

ATpuOyTel 00BeKTa (alIOBON CHUCTEMBbI OMHUCAaHbI B TEPEUYUCICHUU
FileAttributes:
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3uagenne Onucanne

Archive Hcnonsayerca npuaokesHaMu NpH BLINOAHCHHA PEIEPBHOTO KOMMPOBAHHA,
a B HEKOTOPBIX CAy4asX — MPH yJa/leHHn cTapeix ¢aition

Compressed Daiin ARNSETCH CKATHIM

Directory O6wexT haiinorolt CHCTEMBE ARNAETCH KATANOrOM

Encrypted Maitn spnsercs 3amupoBaHHBIM

Hidden Daiin ABNACTCH CKPHITHIM

Normal Maiin HaxoanTcst B OGBIMHOM COCTOSIHHH, M /UIsl HETO YCTaHOBAeHH miobbie
apyrue atpubyTii. ITOT aTpHOYT HE MOXKET HCTIONBIOBATHCS C JAPYTHMH
atprbyTamMu

0ffline Daiin, PacNONOKEHHbI Ha CepBepe, KIHPOBAH B XPAHHIHILE Ha KIHEHTCKOM
KommnboTepe. BoamoxkHo, 4To Aannsie 3toro daiina yxe ycrapein

ReadOnly Daiin J0CTyNEH TOALKO 1A YTEHHA

System Daiin ABNAETCH CHCTEMHBIM

Knacc Filelnfo/

OOBEKT Kjacca COOTBCTCTBYCT (I)afmy Ha JHMCKOBOM HAKOIIUTCIIC. Cocrasn

KJjiacca.
Ynen Onucauwe
LppendText () Coanaer mn StreamWriter (Byaer onucan noaxe) ans gobasnenws Tex-
cra B dawn
CopyTo () KonupyeT CYWEeCTRYIOWMA hain 8 HOSWIA pain
Create() CoapaeT HoBwi $ain u Bo3BpaLaeT TN FileStream (Dyaer onucan nos-

CreateTaxt()
Delete()
Directory

DirectoryName.

Length
MoveTo ()

Name
Opean{)

OUpenRead!)
CpenText()

CpenWrite()

X€) QR BIBMMOAGHCTBIA C COANANHNM halnom

CogaaeT TWn StreamWzriter, KOTOPLI SANUCKLIBAET HOBuIl TexcTORLIA dain
Yoansier daiin, K XoTopomy Npussiaad akaemnnsap Filelnfo

MonyyaeT 3KIVMNNRD KATENOTA poAKTeNs

NonynaeT NeNHbIR NYTs K KATANOrY POOUTANA

MNoryyaer pasmep TeKywero @aina wnK katanora

NepemewtasT ykasaHHuii hann B HOBOB MECTD, UMEET ONUMIO AN YKa3aHWs
HOBOrQ umeHu Gamm

Nosysaer uwa danna

OTKpLIBEST Hakn G 3aAaHH6MK BOSMOXHOCTAMY Y4TEHWUA/3ANNCH U COBMECT-
HOrO A0CTYNa

Coapper &1 leStream G AOCTYNOM TONbKO ANA HTEHUA

Coagaer Tun StreamReader (ByasT onvcad NO3KE) ANA 4TEHWUR U3 Cylle-
CTRYIOLWEro TeKCTOROTC daina
Cozpnaer FileStraam ¢ ADCTYIOM TOMIBKO AR 3dMUcH

Ilepeuucnenue FileMode

OnuceIBaeT peKUMBbI OTKPBITUS (aiina.
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3Hauenue

Onucanne

Append
Create

CreateNew

Open
OpenOrCreate

Truncate

OTKpBITH (haiin, ecH OH CYWECTBYET, H YCTAHOBHTh TeKyiuil yKasarteb
B KoHell aitna. Ecau daifn He cyulecTByer, co3aarh HOBbi daitn

Coanars HoBsiit aitn. Ecin B kaTaznore yxe cymectsyet (aiin ¢ Takum
Xe uMeHeM, oH Gyaer crepr

Cosnars HoBbiit (aitn. Ecau B katanore yxe cyuecrsyer daitn ¢ rakum
Ke UMeHeM, BosHukaeT uckiiouenune [0Exception

OTxpbiTh cyniecTByoUHi haitn

OTkpbiTh haiin, ecin on cymectsyer. Ecim Het, co3path daiia ¢ Takum
HUMEHEM

OtkpoiTs cymectByommi daita. [Tocne oTkpeiTis oH A0KeH ObITh
obpe3aH /10 HYJI€BOIT LTHHBI

Ilepeuucnenue FileAccess

OnuceIBaeT peKUMBI 10CTyMA K haiiy.

3uayenne Omnucanue

Read OTkpbITh (aita TONBKO AN YTEHHUS
ReadWrite OTKpHIT haitn AN YTEHHS M 3aIHCH
Write OTKpBITE (haiin TONBKO A 3aTMCH

Ilepeuucnenue FileShare

OnuceiBaet PEKUMBI COBMCCTHOT'O IOCTYIIA K (baﬁny.

3Hayenue Onucanue

None CoBMecTHOe HCMOJIb30BaHHe OTKPBITOro (haitsia 3anpeuero. 3anpoc
Ha OTKpBITHe AaHHoTO (haitna 3aBepuiaercs coobuennem 06 ommnbke

Read ITossoasier oTkpeiBaTh haity AN YTEHHS OXHOBPEMEHHO HECKOJBKHM
nosb3oBatensM. Eciu atoT ¢iar He ycTaHOBJIEH, 3aNPOCHl HA OTKPBITHE
thaitna ana yTeHMs 3aBepinaloTcsa coobmenueM o6 ommnbke

ReadWrite [Tossonsier oTKpbIBaTh haia A1 YTEHHS W 3aITMCH OTHOBPEMEHHO
HECKOJIBKHM TI0Ib30BaTEsAM

Write [Toasonsier orkpeiBath daitn ANs 3aMHCH ONHOBPEMEHHO HECKOJIBKHM

MOJIb30BATE/IAM

Knaccw Directory u File

JlanHble Kjaccbl B OCHOBHOM JyOJUPYIOT BO3MOKHOCTH  KJIACCOB
DirectoryInfo um FileInfo, HO MNOAAEPKUBAIOT OOpPabOTKY OOBEKTOB
¢aitnoBoil cucTeMBbl Yepe3 CTAaTUYECKUE METOIBI.
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Heaerarbl. CoObITHS.
ﬂeHeFaTLL

Jenerar - 3TO cHenuagbHBIA KJacc, 0OBEKT KOTOPOTO MpeIHa3HAYeH s
XpaHEHUs CChUIOK Ha MeTojasl. Jlemerar oOBIYHO Tepenaércsi B KadyecTBE
napaMeTpa U MPUBOJUT K BBI3OBY BCEX METOJIOB, HAa KOTOPHIE CCHIIACTCS.
CuHTakcuc Jenerata OINKMCHIBAET CHUTHATYPY METOJIOB, KOTOPbIE MOTYT OBITh
BBI3BAHBI C €0 IIOMOIIIBIO.

Cunrakcuc jaejerara:

<aTpubyTe> <cneumndmkaToprer> delegate <tmn> <mMa> (<COMCOK IapaMeTpOB>)

Cnenudukatopsl MOTYT OBITH CICAYIOIIUMH - New, public,
protected, internal, private.

Tun — 3TO TUII BO3BpAla€MOTO 3HAYEHUS W3 METOAOB, BBI3BIBAEMBIX C
IOMOIIBIO JIEJIEraTa, CIMCOK IapaMETPOB — IIEPEUYMCIIEHUE IMapaMETPOB ITUX
METOJIOB C YKa3aHUEM HUX THUIIOB.

Jlemerat MOXe€T XpaHUTh CCBUIKM HAa HECKOJIBKO METOJIOB, X CUTHATYPBI
JIOJDKHBI COBIAJIaTh, METO/IBI BBI3BIBAIOTCA OOYEPENHO. HacnemoBaTh oT nenerara
3amnperieHo, OOBIBISTEL JejeraT MOXKHO KaK B KJIacce, TaK M HEIMOCPEICTBEHHO B
npocTpaHcTBe. [ MCIonb30BaHus JiejieraTa HYKHO CO34aTh €ro 3K3EeMIULIp U
3apErucTpupoBaTh B HEM Metoanl. I[Ipym BBI30BE »JK3eMIUIsIpa Jejerara
BBI3BIBAIOTCSI BCE METObI, CCBIJIKM Ha KOTOPBIE OH XpaHUT. JleseraTsl MO3BOJISIOT
ONPEICINTh UCTIOJHAEMBI METOJ BO BPEMS BBINOJHEHHUS MPOTPpaMMbl, a HE Ha
ATane KOMIUJISALNY, ITO3BOJISIET CO3/1aBaTh METObI, BHI3BIBAIOIIUE IPYTUE METOBI.
JleneraT npenHa3HAuCH JJIsl pean3alii MeXaHu3Ma COOBITUM.

[Ipumep:
delegate int Del (int a, int Db)
class Class

{
public int Sum(int a, intb)
{
return a+tb;
}
public int Sub(int a, int b)
{

return a+b;

}

class Program
{ static void Main ()
{
int a=5;
int b=2;
Del d;
Classl c=new Classl();
D=new Del (c.Sum) ;
int e =d(a,b);
d=new Del (c.Sub) ;
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int f=d(a,b);
}

Hcnonn30Banne JcJjerara - TOT XK€ BbBI3OB MCTOJA. Eciu B acjerare
XpaHATCSI  CCBIIKM HAa  HECKOJIBKO  METOJAOB, TO OHHM  BBIIIOJHSIOTCS
IIoCJIeA0BaTCJIbHO, M HW3MCHCHHUA, BHOCHMBIC OJHHNM MCTOJO0M, BIJIMAKOT Ha
MMOCJICAYIOIUC. cDOpMHpOBaHI/IG CIIMCKa MCTOAOB, BBI3BIBACMBIX C ITIOMOIIBIO
Acjicrara, IIpOU3BOAUTCA C IIOMOIIBIO OIICpAlIUN CIIOKCHUA. Yz[aﬂeHHe U3 CIIUCKA —
C TMOMOUIBIO oOmnepanuu BblYMTaHuA (00 MeToabpl Combine M Remove y
00BbEKTa Jiesierara).

[Tpumep
class Class
{public static int Sum(int a, int b)

{Console.WritelLine (“CymMma paBHa {0},a+b”);

return a+tb;

}
public static int Sub(int a, int Db)
{Console.WriteLine (“PazuocTs paBHa {0}”,a-b);
}
}
delegate int Del (int a, int b);
class Program
{static void Main ()
{int a=10;
int b=6;
Del d=new Del (Classl.Sum);
d+=new Del (Class.Sub);
int c=d(a,b);
Console.Writeline (“PesyabTaT BHIOJHeHMa pejerarta {0}7,c);
d-=new Del (Class.Sub);
int e=d(a,b);
Console.Writeline (“PesynbTaT BHIIOJHeHMa pejerarta {0}7,e);

}

B nenerar moxHO mepenaBaTh OOBIYHBIC METOIBI (10 MMEHH OOBEKTA) H
cTaTuyeckue (MO0 HMMEHM Kjacca), CHUTHAaTypa METOAOB JOJKHA TOJHOCTHIO
COOTBETCTBOBATh Jeiierary. Ecinu mapamMerpsl mepeiatoTcsl He M0 3HAYEHHUIO, a I10
CCBUIKE, TO U3MEHEHUE COCTOSIHUSA MMapaMeTpa B OJHOM METOJIE U3 CIIMCKA BIIUSIET
Ha MapaMeTp, NepeJaBacMblii B MOCIEAYIOIIUE METOJBI, MOCKOJIbKY METOJbI B
CIIMCKE BBI30BA JiejieraTa BBIMOJHSIOTCS IMOCIEA0BaTEILHO, HAOOp mapamMeTpoB B
METObI MEPEIAETCA TAKKE MOCIEN0BATENBHO. ECIM METOI BO3BpAIlla€T 3HAYCHUE,
TO W3 Jejierara OyIeT BO3BpaIlleHO TO, KOTOPOE BO3BPAIICHO W3 IOCIETHEro
METOAa B crucke paernerara. [1o3ToMy peKkOMEHIyeTcs HUCIOJIb30BaTh METOJBI ,
Bo3Bpamiaromue He void. Eciu BbI3BaTh Ha HCIIOJHEHUE JeJieraTr, B CIIHCKE
KOTOpPOI'0o HET METO/IOB, TO Oyner CT€HEPHUPOBAHO UCKJIFOUYCHUE
NullReferenceException. Eciu B MeTO/I€ U3 CIMCKA AejieraTa BO3HUKIIO
UCKJIFOUYEHHE, TO

1) uckmrouenue, oOpaboTaHHOE B TOM K€ METOJE, HHKAaK HE BIHUSAET Ha
BBIIIOJIHEHHUE ITOCIEAYIOIINX METOIOB;
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2) ecny UCKJIIOYEHHE B METOZE He 00paboTaHO, TO MOCIEAYIOLIUE METOIbI
HE BBIMOJTHSIOTCS, a TPOU3BOAUTCS MOUCK 00pabOTYHMKA MCKIIOYECHUS B METOIE,
BBI3BIBAOIIIEM JICIIETAT.

HCHCF&TL] B I1apaMeTpax METOd0B

I[CJICFaT — OTO CCBhUJIIKa Ha MCTOAbI, U 00BEKT CIICOUAJIBHOI'O KJIacCa, €ro
MOJXHO I€epcaaBaTb B MCTO/BI. Taxkum 06p3.30M CO3aar0TCA YHHBCPCAJIBLHBIC
MCTO/JIbI, KOTOPBIC BBI3BIBAIOT APYIrHC MCTOIbI, HpI/I‘-IéM 3apaHeC HCHU3BCCTHO,
KaKuc, OHHU IICpCaaroTCs B BUAC JCJICTraTa.

[Ipumep
delegate double Function (double x)
class Classl
{public static void CountFunction (Function f,double a,double b,
double dx)

{for ()double x=a; x<=b; xt=dx

{Console.WriteLine (“x={0,5:0.##}

y={1,5:0.##}",%x,£(x));}

}
public static void Sinus (double x)

{ return Math.Sin(x);}
public static void Cosinus (double x)

{ return Math.Cos (x);}
public static void Const (double x)

{ return 3;}

}

class Program

{ static void Main ()
{ Console.WriteLine (“"®oyukuma cuHyca’”);
Function d=new Function(Classl.Sinus);
Classl.CountFunction(d,-2,2,0.1);
d=new Function(Classl.Cosinus);
Console.Writeline (“oyHKUMA KOCUHYca”) ;
Classl.CountFunction(d,-2,2,0.05);
Console.WritelLine (“oyukuusa y=3");
Classl.CountFunction (new Function(classl.Count),0,5,1);

}

Ha pgaHHOW TEXHOJOrMM OCHOBAaH MEXaHU3M OOpaTHBIX BBI3OBOB:
OIMCBHIBAETCSI METOM, COJAEP)KALUN OW3HEC-TIOTUKY, 3TOT METOJ Yepe3 Jejerar
nepenaércs B CTaHAApTHYIO (DYHKIIHIO, a OHA BBI3BIBAET J€JIEraT, TO €CTh NepeNaéT
BBI30B METOAY C OM3HEC-T0TUKOM (0OpaTHBIN BHI3OB).

Omneparnuu ¢ jieneraTaMu

JeneraTthl MOXHO CpaBHMBaTh Ha PAaBEHCTBO W HEpaBeHCTBO. Jlenerarbl
CUMTAIOTCS PABHBIMHU, €CJIM OHHM COJIEP)KAT CCHUIKM Ha OJIHU U T€ K€ METOJbI B
OJIHOM M TOM K€ TIOpsI/IKE, MO0 HE coliepKaT MEeTOoIbl. Jlenerarsl, UMEroIue OuH
TUAN BO3BPAIIAEMOTO 3HAYEHUS M OJIMHAKOBBIC CIHCKH TIapaMeTpoB, HE
peryJupyromuecs: Mo UMEHHM Kjlacca TakKe MOXKHO CpaBHUBAaTh, HA PABEHCTBO U
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HCPABCHCTBO, XOTA TAKHUC ACJICTATHI CUUTAIOTCA NPUHAJIC)KAIIUMHA PA3HBIM THUIIAM.
I[eneraT ABJICTCSA HCU3MCHSACMBIM THUIIOM HdHHBIX, TO €CTh IIpU €TI0 M3MCHCHHUU
COSI[aéTCH HOBBIU OK3CMILIAP, a CTapLIﬁ TCPACTCA. I[eﬂel“aTLI OAHOI'O THUIIAa MOKHO
CKJIaAbIBAaTh U BbBIYUTATD.

Del d2=new Del (Classl.Sub);
Del d3=new Del (Classl.Sub);
d3=d1+d2;
d3+=d1;
d3+=d2;
d3-=di1;
[Tpumep
delegate void Del () ;
class Classl
{ public static void Methodl ()
{ Console.WritelLine (“Methodl”) ;}
public static void Method2 ()
{ Console.WritelLine (“*Method2”);}
public static void Method3 ()
{ Console.WritelLine (“Method3”) ;}
}
class Program
{ static void Main ()
{ Del d=new Del (Classl.Methodl);
d+=new Del (Classl.Method2);
d+=new Del (Classl.Method3);
d();
{ Console.WritelLine (c.Message);}
// albTepHaTUBA:
foreach (Del dl in d.GetInckabicntist())
{ try
{ d1();}
catch (Exception c)
{ Console.WriteLine (c.Message);}

CoObITHs
CoObITHS — 3TO 3JIEMEHT KJIacca, MO3BOJISIONIUI MOCIATh IPYTUM 00bEeKTaM
U3BEIICHHE 00 W3MEHEHHH CBOETO COCTOSHHUS, IIOCJIE€ 4Yero B OOBEKTax-
MOJIy4aTeNaX 3alyCKaroTCs 00paboTuymku MaHHOTO CcoObITHsA. OO0paboTUMKU
0053aTENbHO JOJKHBI ObITh 3apETUCTPUPOBAHBI B UCTOYHUKE COOBITUA. COOBITHS
OCHOBBIBAIOTCSl Ha JIeJerarax, yepe3 JejieraT BbI3bIBAIOTCS METO/bl 00pabOTUHKU
coObITuid. [TopsioK co3MaHust COOBITHSI CIIETYIOIIIMIA:
1) OmnuceiBaeTcs Jienerar, KOTOPbIi 331aéT CUTHATYPY 00pa3uUuKOB, TAHHOTO
COOBITHS;
2) OmnwmchIBaeTcs caMo COOBITHE B KJIaCCEe-UCTOYHUKE;
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3) OmnmchiBaeTcss METO, TEHEPUPYIOLIHIA COOBITHE (B KJIACCE-UCTOYHHKE);

4) B kaccax-moyiyyaTelisix OMUChIBAIOTCS METOIbI-00pa0OTYHKH COOBITHS,
COBMAJAIONIHE 110 CUTHATYPE C JIeTIEraToM;

5) MeToapI-00pabOTYHKH PETHCTPUPYIOTCS B COOBITUSAX ( JOOABIISIOTCS B
coObITHE uepes Jeserar);

6) Muuiuanusupyercs COObITHE.
CuHTtakcuc coObITHS

<arpubyTe><crneunupmuraTope>event<Tmun><mma>;

cuenudukaTopsl: NeW, public, protected, internal, private, static, virtual, sealed,
override, abstract.

Tun — tun AcJicrara, Ha KOTOPOM OCHOBAHO CO6I>ITH€, TO CCTb 4YCPC3 3TOT
JeseraT perucTpupyroTes 00pabOTUUKH COOBITHS.

delegate void Del();
class Class
{ public event Del.Ev;

Jnst coObITUI ompenesieHbl TOJIbKO omepanuu += ( 100aBiIeHUE METoa-
o0paboTynka B CIHUCOK OOpPabOTYMKOB COOBITHI) U - = (yJaJCHHE METOoJa-
00paboTUrKa U3 CIIUCKA).

[Tpumep:
public delegate void Del();
class Ist
{ public event Del Event;
public void EventGen () ;

{ Console.Writeline (“T'eHepaumusa cobeiTua”) ;
if (Sob!=null) Sob();}

}
class Obrl
{ public void EventHardl ()
{Console.WriteLine (“Obpaborka cocTogHmusa 17) ;
}
class Obr?2
{ public void EventHand?2 ()
{Console.WriteLine (“ObpaboTka cocTogHMsa 27) ;
}
class Obr3
{ public void EventHand3 ()
{Console.WriteLine (“Obpaborka cocTogHmusa 3”) ;
}
class Program
{ static void Main ()

{ Ist i=new Ist ()

Obrl Ol=new Obrl (

Obrl 02=new Obr2 (

Obrl 03=new Obr3(

i.Event +=new Del (0l.EventHandl):;

) ;
) ;
).

4
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.Event +=new Del (02.EventHand?2);
.Event +=new Del (03.EventHandl);
.Event +=new Del (03.EventHand3) ;
.Event Gen{();

— b b R b

BHe kmacca, B KOTOPOM OIMCAHO COOBITHE, ¢ HUM MOXHO ITPOU3BOJUTH
TOJIBKO JT0OABJICHHUE WX yaalieHne 00paOOTUYNKOB CIIOKCHUEM M BBIYNTAHUEM.

BayTpu kiacca, B KOTOPOM OIHCAHO COOBITHUE, C HUM MPOU3BOJSTCS TE
JEUCTBUS, KOTOpbIE JOMYCTHMBI [JIsi Jelierata (CpaBHEHHE, MPUCBAaWBaHUE).
CoObITHE — 3TO0 TToJIe THNA Aejierat. Iloje MoKeT OBITh CTATUYECKHUM.

MexaHu3M COOBITHIT MpUMeEHseTCs B iporpammupoBanuu o Windows.
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«ITporpamMmmupoBaHue»
Hanpasnenune 230100.62 «MupopMaTHKa U BEIYUCIUTENBHAS TEXHUKA

Bapwuanr 1.
1. Ykaxxute HepaBUIbHOE UMS TIEPEMEHHOM.
1. _Elem2 2. E2lem 3. e-lem2 4 elem2
2. Yemy Oyzer paBHa repeMeHHas a B Metoqe Main mocie Bbr3oBa Metoaa Divide?
class Classl class Class2

{ public static void Main ()
public static int Divide (int a, int b)

inta = 20;
return a /=b; inth=8;
} Classl.Divide (a, b);
} b3
1.25 2.2 3.8 4.20
3. Uto 00BSBICHO B CICIYIONIEM onepaTope?

double[,] a;
1. IByMEpHEIil MACCHB BEIIECTBEHHBIX JIEMEHTOB
2. OHOMEPHBIH MacCHB, COCTOSIINIT M3 ABYX BEIECTBEHHBIX 2JIEMEHTOB
3. AByMEPHBI MacCHUB, COCTOSILHI U3 HYJIEBBIX DJIEMEHTOB
4. ccpUIKa Ha IByMEpPHBIH MacCHB BEIIECTBEHHBIX JJICMEHTOB

4. Yemy pasno b[2]?
{

int[] a = new int[4];
for (inti=0;i<4;i++)

a[i]=3*i;
intffb=a;
for (inti=0;i<4;i++)
a[il=4*1i;
}
1.0 2.4 3.8 4.12

5. Beioepure BEPHOE ytBepxnenue:
1. KoHCTpYKTOp MOXET BO3BPAILATh TOIBKO 3HAYEHNE IPUMHTUBHOTO THIIA
2. KoHcTpykTOp MOXET BO3BpaIlaTh 3Ha4€HNE JIFOOOTO THITA
3. KoHCTpyKTOp KJ1acca He MOXKET MMETh BO3BPAIIAeMOr0 3HAYCHUS
4. KOHCTPYKTOp KJ1acca MOXET HE HMETh BO3BPAILIAEMOro 3HAUSHUS
5. B kimacce MoxeT OBITh TOJTBKO OJTMH KOHCTPYKTOP

6. Kakue nmapaMeTpbl METO[a OIIMCHIBAIOTCS C MTOMOIIBIO KIFOUEBOTO CIIOBa params?
1. [TapameTpbI-3HaYECHUS 3. ITapameTphI-CChUIKH 2. BbIxo/iHBIE TApaMETPhI 4. [MapameTpbI-MacCUBbI

7. Kakoro tuna napameTp MpUHUMAET CBOMCTBO Kiacca?
1. IlpuMuTHBHOTO 2. CcbuI0YHOTO 3. JIro6oro4. CBOMCTBO HE HMeET ITapameTpa

8. Beioepure HETIPABMUJIBHOE ytBepxaeHne
1. mpu BHECEHNM U3MEHEHHUIT B CTPOKY String He MopoKAaeTCst HOBBIA 00BEKT
2. Ipyu BHECEHUH M3MeHeHHit B cTpoky StringBuilder e moposkaaeTcst HOBbIH 00bEKT
3. crpoku Tumna StringBuilder Tpe6ytoT siBHOTO co31aHust 00beKTa
4. ctpoku String 061agaroT NPOCTHIM CUHTAKCUCOM CO3/IaHHsI

9. BeibepuTe mpaBUIbHOE MPOJODKEHUE YTBEPXKACHUS: CTATHUECKHUIT 3IEMEHT Kilacca
1. siBJIsIeTCS YaCcThIO CTATUYECKOTrO Kitacca
2. BBI3BIBAETCS TI0 MMEHU KJlacca
3. BBI3BIBAECTCS TOJBKO B TEKYIIEM KJlacce
4. MOKET OIMUCKHIBATHCS B KJIACCE TOABKO CO CTATHYECKUMU dIIEMEHTAMH

10. BeiGepute npaBMIIbHYIO KOHCTPYKIHIO:

Ltry {...} 2.try {...} 3.try {...}

catch (ArithmeticException) {...} catch (OverFlowException) {...} catch {...}

catch (OverFlowException) {...} catch (ArithmeticException) {...} catch (DivideBeZeroException) {...}
catch {...} catch {...} catch (OverFlowException) {...}

11. Hacnenyer nu joyepHUi Kilacc KOHCTPYKTOPBI POAUTENLCKOrO Kiacca?
1. Jla, mpu cOBNaeHUsI THIIOB ITAPAMETPOB KOHCTPYKTOpa 2. la, B moOoM ciyuae 3. Her.

12. JInst BO3MOXXHOCTH CO3JIaHHSI KPUTEPHSI COPTHPOBKH MacCHBa M3 0OBEKTOB MMOJIB30BATEIHCKOTO KiTacca HE00X0AUMO
OmnHCcaTh KIIACC, pean3yomuil HHTepderic:

1. IComparable 2. IComparer 3. ICloneable
13. Kakoe niepednciieHle ONMCHIBAET PEXUMBI OTKPBITHS (haitnoB?

1. FileAccess. 2. FileMode. 3. FileShare. 4. Filelnfo. 5. FileStream.
14. Kakoro tuma oObeKThl MOXKET XPaHHUTh KosuteKus ArrayList?

1. Tonbko MpoOCTOro THUMA. 2. TonbKO CCBUIOYHOTO THIIA. 3. JIro6oro tuma.

15. Korza neneratsl C4MTAIOTCS! paBHBIMU?
1. Korna COAECPKAT CChUIKMA HAa METOAbI C OAUHAKOBBLIMU TUIIAMH ITAPaMETPOB
2. Kor):[a COAEPIKAT CCHUIKA HAa OAHU U T€ )K€ METOAbI HE3AaBUCUMO OT IIOPs/IKA UX CICAOBAaHUS B ACJICTAaTE
3. Kor):[a COAEPKAT CCHUIKA HAa OJHU U T€ )K€ METOABI B OAMHAKOBOM IIOPAIKE
4. Korna COAEPKAT CChUIKA HAa OIHU U T€ K€ METOJbI B OJMHAKOBOM MOPAIKE, 6o He COACPKAT CChIIIKH HAa METObI



«ITporpamMmmupoBaHue»
Hanpasnenune 230100.62 «MupopMaTHKa U BEIYUCIUTENBHAS TEXHUKA

Bapuanr 2.
1. YkaxxuTe, B KAKOM OMHUCAHHKM KOHCTAHT HET OMINOKH:
1. const float a = 10, b = 20; 3. constinta =10, b = 20;
constintc=a+b; constbytec=a+b;
2. const int a = 10; const double b = 20; 4. const byte a =10, b = 20;
constintc=a+b; constintc=a+b;
2. OnpenenuTh, B KAKOM U3 BAPUAHTOB MPABUJIHLHO OMKMCAHA KOHCTPYKIUS MIPOrPaMMUPOBAHHUS:
1. while (inti=0;i<6; i++) 3. double i =-12.5;
{...} while (i <0) do
2. double i =-12.5; .}
While (i < 0) 4. inti=0;
{...} while (i<=10) {...}
3. Yto 0OBSIBICHO B CICIYIOIIEM OIEpaTOpe:
int[1[] &
1. HpﬂMOyFOJ’IbHMﬁ MacCCHB 3JIECMCHTOB ILICJIOr0 THIIA 3. cchlIKa Ha HpﬂMOyFOJ’IbHMﬁ MacCCHB 3JIECMCHTOB IICJIOr0 THIIA
2. CTyHeH‘IaTBIfI MacCCHB 3JICMCHTOB ILICJIOr0 THIIA 4 CCBhIJIKA Ha CTyHeH‘IaTBIfI MAaCCHB JJICMCHTOB IICJIOr0 THIIA

4. Yemy pasho b[2]?
{

double[] a = new double[4];
for (inti=0;i<4;i++)

a[i] = i+2;
double[] b =a;
for (inti=0;i<4;i++)
a[i] +=1i;
}
1.0 2.4 3.6 4.8

5. Beibepute HEITPABUJIBHOE ytBepxacHue:

1. KOHCTPYKTOp 110 yMOITYaHUIO MOXKET OBITh TOJIBKO OJNH

2. KOHCTpYKTOp 10 YMOTYaHHIO aBTOMATHYECKH JAOIMICHIBACTCSI, €CIIM HE OMUCAH HU OJHH KOHCTPYKTOP

3. KOHCTPYKTOp 10 YMOJTYaHHIO BCET/A 3aJa€T 3HAYMMBIM T10JIsIM 3HadeHwue 0, a cchutouHbM - Null

4. KOHCTPYKTOp IO YMONYAHUIO HE AOMHUCHIBACTCS aBTOMATUYECKH, €CITH B KJIACCE €CTh KOHCTPYKTOP C MapaMeTpamMu
6. Uto o3HavaeT nepenava mapamMeTpa B METOJ IO KIIFOYEBOMY CIIOBY out?

1. IlapameTp sIBISIETCS BBIXOTHBIM, U €0 MOXKHO HE HHHIIHAIH3UPOBATH MEPE BHI30BOM METO/a

2. [Tapamertp sBIIsIeTCS BEIXOTHBIM, ¥ €70 HY’KHO 3aHHHIHAIN3HPOBATH IIEPE BEI30BOM METO/Ia

3. [lapameTp SIBISICTCS BHIXOTHBIM MacCHBOM

4. IlapamMerp sIBIIETCS BO3BpAIlaeMbIM 3HAUCHHEM METO/1a

7. Beibepute BEPHOE ytBepxacuue:
1. CBoICTBO Ki1acca MOKET UMETh TOJIBKO 3HAYMMBIH TapaMeTp 3. CBOHCTBO KJIacca MOXKET UMETh HECKOJIBKO TTapaMeTpOB
2. CBOWCTBO KJIacca MOXKET UMETh TOJILKO CChIIOUHBII mapameTp 4. CBOWCTBO KJ1acca HE UMEET NapaMeTpoB
8. Moryrt i1 6J0KkH get ¥ set HHIeKcaTopa Kiacca MMETh COOCTBEHHBIE CIICIIM(UKATOPHI OCTyIa?
1. da 2. Her 3. Jla, HE yXe, 4eM y BCEro CBOiCTBa 4. 1a, He mIMpe, 4eM y BCETO CBOWCTBA
9. Beibepure BEPHOE ytBepxacaue
1. Ctpoka He JoIrycKaeT IpeoOpa3oBaHus K MaCCHBY CHMBOJIOB
2. Ctpoka xpaHurt B cebe Maccus cumBosios Unicode

3. Ctpoka siBisieTcst MaccuBoM cumBonos Unicode
4.. Ccpuika Ha cTpoky pasHa null, ecitit B cTpoKe HET CHMBOJIOB

10. BeiGepute npaBHIIbHYIO0 KOHCTPYKIHUIO:

Ltry {...} 2.try {...} 3.try {...}
catch {...} finally {...} finally {...}
catch (DivideBeZeroException) {...} catch (DivideBeZeroException) {...}

finally {...} catch (OverFlowException) {...}

11. BeiGepure npaBuiIbHOE YTBEPXKICHHE:
1. Knace, nomedenHbii kak sealed, He moyiaérest HacleI0BaHMIO, M BCE €r0 METO/IbI KOCBEHHBIM 00pa3oM nprobpeTatoT coiicTso Sealed
2. Knace, nomeveHHsIi kak Sealed, He mojaérest Hacle0BaHUIO, HO €r0 METOABI He IprHobpeTatoT cBoiicTo Sealed
3. Ecnu B Ki1acce ecTh XOTs OBI OJJMH METOI, TOMEUEeHHBIN Kak Sealed, To kimace HesiBHO mpuobperaet coiictso Sealed
4. Eciiv B KJ1acce eCTh XOTS ObI OJUH METO/I, TOMECUYCHHBIN KaK Sealed, TO KJIacC He Mo Ia€TCsl HaCIeI0BaHUTO

12. Knacc sBHO:
1. MoseT pacumpsTh TOIBKO OJJMH KIIacc 3. MoKeT pacumpsTh HECKOIBKO KJIACCOB
2. JIo!KeH pacIupATh XOTs ObI OIMH KJ1ace 4. Moxer pacumpsTh HECKOJIBKO KJIACCOB, PEalIM3YFOIINX 00muii nHTepdeiic

13. Yem omimmuatotes kinacesl Directorylnfo u Directory?
1.00a npeaHa3zHa4eHb! Ui pabOTHI ¢ KATAIOTAMH Yepe3 CTaTUYEeCKHE METO/IBI.
2. O0s npeaHa3sHa4YCHbI NI pa60TLI C KaTajoraMu 4€pe3 METOAbI dK3EMILIAPA.
3. DirectorylInfo - nis paGotsl ¢ mUpeKTOpHEii Yepe3 craTniecKue MeToasl, a Directory - wst paboTsl ¢ aupekTopueit 4epe3 MEeTOb! SK3EMILLIPA.
4. DirectoryInfo - ayst paGoThI ¢ IUPEKTOPHEH Yepe3 METOIbI IK3eMIUsIpa, a Directory - st paboThl ¢ AUPEKTOPHEH Yepe3 CTaTHICCKUE METOMBI.

14. BeibepuTte mpaBmIIbHOE OMTUCAHKNE COOBITHS.

1. public event Sob(); 3. delegate void Del();
public event Del Sob;

2. delegate void Del(); 4. delegate void Del();

class A public event int Sob;

{public event Del Sob;}

15. YUro Ha3pIBaeTCs KOICKIIHEH?
1. Habop OHOTHUITHEIX 3JIEMEHTOB. 2. Habop pa3sHOTHIIHBIX 3JIEMEHTOB. 3. MaccuB (hHKCHPOBAHHOI IJIMHEL
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1 Hean u 3a1a4yn MoayJisl (IUCHUIIIMHBI),
TPpeOOBaHMS K YPOBHIO OCBOCHUS CONEPKAHUSA

1.1 IlepeyeHb pa3zBUBaeMbIX KOMIIETEHIIM I

OK-1, OK-2, OK-6, OK-8, OK-11, OK-12, OK-13
[1K-1, I1K-2, TIK-3, [IK-5, IIK-18, TIK-19, 11IK-27

1.2 lleu u 3agaum U3yYeHUs MOAYJIsl (IUCUMILIUHBI)

1. Cozmanue y CTyJeHTOB 0a30BO TEOPETUIECKON TOJITOTOBKU B 00JIaCTH
00BEKTHO-OPUEHTUPOBAHHOTO IIPOTPAMMHUPOBAHMSI KaK OJHOU U3 Hanbosee
MEePCTIIEKTUBHBIX TEXHOJIOTHUH IPOTPAMMHUPOBAHMSI, & TAK)KE TEXHOJOTHUN BH3yaJIbHOTO U
COOBITUITHOTO TPOTPAMMHUPOBAHHS.

2. ®opMUpPOBaHKE Y CTYICHTOB IIOHUMAaHUS OCHOBHBIX METOIMK CO3/IaHUs
00BEKTHO-OPUEHTUPOBAHHBIX MIPHIIOKEHUH, CXeM 00OMEHa TaHHBIMU, MEXaHU3MOB
00paboTKH OLINOOK.

3. YcBoeHre OCHOBHBIX IPUHIIUIIOB M TEXHOJIOTHI CO3/IaHUsI PUJIOKEHUN Ha S3bIKaX
BBICOKOT'O YPOBHSI.

4. BeipaboTKa y CTyICHTOB IPUEMOB 1 HABBIKOB PEIICHMS KOHKPETHBIX 3a]1a4 C
MTOMOIIBIO U3YYCHHBIX TEXHOJIOTHH, TOMOTAIOIINX CTYACHTaM B TaJlbHEUIIIEM PeIIaTh
WHXEHEPHBIC 3a/1a4H, CBA3aHHBIC C TPOCKTUPOBAHUEM H MPOTPAMMUPOBAHUEM.

5. O3HaKOMJICHHE CTYJICHTOB C COBPEMEHHBIMH HH(DOPMAIIMOHHBIMUA TEXHOJIOTHSIMH U
BBIPA0OTKA y CTYJICHTOB HABBIKOB MIPUMEHEHUS U3YUECHHOTO MaTepralia Py pericHun
MPAKTUIECKUX 3a71a4.

1.3 TpeGoBaHUs K YPOBHIO MOATOTOBKHU CTY/AEHTA,
3aBepUIUBIIET0 U3y4YeHHe JAHHOT0 MOXYJIS (M CIUIJINHBI)

CTyaeHTbl, 3aBEpPITUBIINE U3YUCHUE TAHHOW JUCITUTUTHHBI, JOJHKHBI

3HaTh: 0a30BbIC MPUHIUIIBI PA3pa0OTKN 00BEKTHO-OPUEHTUPOBAHHBIX MPUIIOKEHUN Ha
SI3BIKAX BBICOKOT'O YPOBHSI, IPUHITUIIBI CO3aHMS BU3YaIbHBIX MPHIIOKCHUHN, CXEMBI
MMOTOKOB JIAHHBIX, UCIIOIh3YEMBIX B 00BEKTHO-OPUECHTUPOBAHHBIX MPUIIOKCHHSIX,
npaBuiIa 00pabOTKH UCKITFOYUTENBHBIX CUTYAIIU; TPUHITUIIBI pa3pabOTKU U
MPUMEHEHUSI A0CTPAKTHBIX JUHAMUYECKUX CTPYKTYD JIaHHBIX;

YMETh: CTAaBUTH 33/1aUy M pa3padaThiBaTh AJITOPUTM €€ PEIICHHS;C TIOMOIILI0 H3yYCHHBIX
CPEIICTB U TEXHOJIOTHIA MMPOTPAaMMHUPOBAHUS Pa3padbaThIBaTh MPUIIOKEHUS JTsI PEIICHUS
y4eOHBIX U HAYYHO-MCCIIEI0BATEILCKUX 3a/1a4, UMEIONUX MPOCTON U YAOOHBIH
MOJIb30BATENbCKUN HHTEpdENC,

a TaKXe MPOBOJAUTH OTIAAKY ¥ TECTHPOBAHUE Pa3pabOTaHHOTO IPOrPAMMHOTO
oOecrieyeHusl.

1.4 CBs3b ¢ npeAmIecCTBYIOIMIUMHI MOAYJISAMH (TUCHUIIJINHAMU)

Kypc ocHOBBIBaeTCs Ha TIPEACTABICHUSIX U HABBIKAX, TIOJYYCHHBIX B TIPOIECCE U3YUCHUS
CJIETYIONUX TUCIATUINH:

1) nuaopmaTtuka

2) uadopMaIMOHHbIE TEXHOJIOTUU

3) nucKkpeTHas MaTeMaTHKa

1.5 CBs3b ¢ nocaeyrOImuMu MOAYJIASAMH (JUCHUIIJINHAMEU)



Kypc siBrsiercst 6a30BbIM JIs1 BCEX KYPCOB, UCIOJIB3YIONIUX aBTOMATH3UPOBAHHBIC U
MIPOrpaMMHBIC METO bl MOJICITMPOBAHNS, aHATN3a U PACUETOB, UCIIOJIb3YETCS B
HAyYHO-UCCIIEIOBATEILCKON PaboTe a TaKkKe MPH MOATOTOBKE BBITTYCKHOM
KBATM(PUKAIIMOHHOMN pabOThI OakaiaBpa, a TAKKe Mp U3YUCHUU JTUCIUILINH

1) 00BEKTHO-OPUEHTUPOBAHHOE TPOTPAMMHPOBAHHE,

2) TeXHOJIOTHH ITPOTPaMMHUPOBAHUSI.

2 Coneprxxkanue padodeit mporpaMmbl (MOIYJIA)

Cemectp 1

CJ10,2222 4. CocraB knacca B a3bike C#. KOHCTpYKTOPBI,
36 yacoB | AxtuBHbI€ 0,4 T0JIsI, METOJIbI, IECTPYKTOPBI, BIIOKECHHBIC
0,9999 3ET KJacchl, Metoa Main().

5. CrannapTHbie Ki1accbl. MacCuBbI —
OJTHOMEpHBIC, IBYMEPHBIC, CTYTICHUATHIE,
MaccuBbl 00beKkTOB. PaboTa ¢ MmaccuBamu.
Knacc Array. Ctpoku u cuMBoJIbl, Kiaccel Char,
String. Pa6ota co crpokamu. Kitacc Random.
Kiacc Object.

8. Cxema MoToKOB AJaHHBIX. OCHOBHBIC THUIIBI
MOTOKOB JJAHHBIX, HEPAPXHS IOTOKOB JTAHHBIX B
C#. baiiToBble MOTOKHU, TEKCTOBBIE IIOTOKH
3anucu/urenus. bailToBble MOTOKU-O0EPTKHU.

Nurtepaktusnbie 0,4

6. UckimrountenpHple cutyauud. VckiroueHus,
OTJIOB, BBIOpOC uckirodeHui. [Ipapuiia
ob6paboTku uckmouennii. Kinacc Exception.
ITonb30BaTeNbCKUE UCKITFOYEHHUS.

7. Peanuzauus npunuunos OOII B C#.
Nukancynsuus, cnenudukaTopsl J0CTyna.
HacnenoBanue nmonen, KOHCTPYKTOPOB,
MeToA0B. Peanuzarus nmoaumopduszma —
BUPTYyaJIbHbIE METO/bl, A0CTPAKTHBIC METOJIbI U
a0CTpaKTHBIE KJIACCHI, OECILIOAHBIC KIACCHhI,
MO/IeJIb «BKJIFOUEHUE-ICICTUPOBAHUEY.

9. I[IporpammupoBanue noa Windows.
OCHOBHBIE 3TaIlbl BU3yaJIbHOTO
nmporpaMmmMupoBanusi. KOMIOHEHTHI, THIIBI
KOMITOHEHT. CTaHAapTHBIE COOBITHS, JIETIETaThl,
00pabOTYMKU CTAaHAAPTHBIX COOBITHM, 0OBEKTHI
napaMeTpoB coObITHI. OKHA, TUIBI OKOH.
Knaccer Form, Application.

Tpaguunonusie 0,2

1. Ilmardpopma .NET. Cpena Microsoft Visual
Studio. O6mre MpUHIUIIBI PYHKITMOHUPOBAHMUS
miatdopmel .NET, CLR, CTS, cbopka mycopa,
cOOpKH, CXema TPaHCISALUU TPOrpamMM.
[TpenmytiecTBa 1 HEAOCTATKH TUTAT(HOPMBI
NET. Cpena pazpadorku MS Visual Studio.




2. Cuntakcuc s3bika C#. JIekceMsl,
UJIEHTU(PUKATOPBI, KOHCTAHTHI, TPaBUIa
MMEHOBaHUA. THUIBI JAHHBIX, 3HAYUMBbIE U
CCBUTOYHBIE TUIIBI JAHHBIX, TPe0Opa30BaHue
tunoB. Onepanuu, onepaTopbl, KOHCTPYKIIUU
nporpammupoBanus. [Ipocreimmii BBog u
BBIBOJI, (hopMaTHBIM BIBOJI, Ki1acc Console.

3. OOBEKTHO-OPUEHTUPOBAHHOE
nporpammupoBanue. [punnunsr OOIT —
MHKATCYJSIM, HACIEI0BaHHE, TOTUMOP(HU3M.
OO61mmii cocTaB Kilacca — KOHCTPYKTOPBI, TOJIA,
MeToabl. [leperpyska, cCokpeiTHE,
MEPEOTIPEEIICHUE SJIEMEHTOB KJlacca.
Crneundukaropsl, cerupuKaTopsl JOCTYIIA.

CI10,1111
18 yacos
0,5 3ET

AxtusBHbIie 1

[Ipaxtuueckas pabota 1. OCHOBBI pabOTHI B
cpene Visual Studio. Hactpoiika cpenpi.
Co3znaHue MPUIIOKCHUIA.

[Ipaktuueckas pabora 2. O6paboTKa MaCCUBOB.

[Ipaktuueckas pabora 3. PaGota ¢ moTokamu
JTAHHBIX.

NuTtepakTuBHbIE

Tpaguunonusie

CJIP 0,2222
36 yacos
0,9999 3ET

Axtusnsble 0,4

Jlabopatopnas pabora 2. [IpocTeiimme kinaccol.
Omnwucanue Kiacca, TOCTYI K TOJSM ¥ METO/IaM,
BBI30B METOJ0B, CO3JaHHE OOBEKTOB.

JlaGopartopnas pabota 3. O6paboTKa CTPOK.

JlabopatopHas pabota 6. [IoTOKkM TaHHBIX.
TekcToBbIle U 0ANTOBBIE ITOTOKH.

NurepaktuBHbie 0,5

JlabopatopHas pabota 4. cktounTenbHbIe
cutyanuu. O0paboTKa OIIMOOK.

JlaGoparopnas pabota 5. Co3nanue nepapxui
KJaccoB. BuptyanbHbie 1 abCTpakTHBIE
MeTojibl. THTEpdeiichl.

Jlabopartopnas pabota 7. Co3nanue
Windows-mipuioxeHust 11t perieHus: yaeOHou
pacueTHOM 3a/1a4l MOJCITUPOBAHUS C
HCITOJIb30BAaHUEM OCHOBHBIX TIPHHITUIIOB
00BEKTHO-OPUEHTUPOBAHHOTO U BU3YaJIbLHOTO
MIPOTrPaMMHUPOBAHMUSI.

Tpaguunonnsie 0,1

Jlabopatopnas pabota 1. OnepaTopsl u
KOHCTpYKLMHU si3bika C#. Co3nanue
MPOCTEUINX IPUIOKECHUMN.

KCP O
0 gacos
03ET

AxtuBHbBIE




NutepakTuBHbIE 0

Tpaguunonusie

CPC 0,4444
72 yacoB
1,9998 3ET

Axtusnsble 0,4

[ToaroroBka k 1adbopaTopHoi padoTe 2.

[ToaroToBka K nmpakTHUueckoi padore 2.

IToaroroBka kK mpakTuyeckou padore 3.

[ToaroroBka k 1adbopaTopHoi padoTe 6.

Nutepaktusnsie 0,3

[ToaroroBka k nadopatopHoii padore 4.

[ToaroToBka k mabopaTopHO# padoTe 5.

[ToaroroBka k 1adbopaTopHoi padote 7.

Tpaguunonnsie 0,3

[ToaroroBka k madoparopHoii padore 1.

[ToaroroBka k mpakTuyeckoit padore 1.

[ToaroroBka k adbopaTopHoi padoTe 3.

Cemectp 2
1. KOHLEIITY AJIbHBIE OCHOBBI
OBBEKTHO-OPUEHTHUPOBAHHOI'O
CJ10,2222 ITPOIT'PAMMMPOBAHU I Tlonsarue o0ObekTa,
36 yacoB | AxkTuBHBIE | noHa—tue kiaacca. OcHoHble npuHImUIbl OOIT:

0,9999 3ET

abcTparupoBaHue, HHKATICY SIS,
MOAYJBHOCTb, HepapXHusl (HacIeAOBaHUE),
TUTIU3ANKs (oauMopdu3m).

2. KITACCBI. KoHCTpYKTOPBI, JECTPYKTOPHI.
[leperpy3ka meTo0B. MHAEKCATOPHI.
Oneparuu kiacca. Mepapxus Kj1accos:
Hacliel0BaHue. BupryanbHbpie METOMBI.
AGcTpakTHbIe K1acchl. UHTepdeich u
napaMeTpu30BaHHbIC KOJUIEKIIMU. JleneraThi.

3. PEKYPCHBHBIE AJII'OPUTMbI
OBPABOTKU CTPYKTYP JAHHBIX:
WrepaTuBHas U peKypCHBHAs cXxema
OpraHu3allMM BBIYUCIUTEIBHOIO MpoLiecca.
Bujpl peKypcrUBHBIX aIrOpUTMOB.
PekypcuBHbIE anropuT™Mbl 00pabOTKH
JUHAMUYECKUX JIMHEHHBIX CTPYKTYP JTaHHBIX Ha
IIPUMEPE CIHCKOB.

4. NIEHTU®UKALIMA OB BEKTOB.
KIIACCBI ITAMATH: Opranuzanust agpecHOro
MpOCTpaHCTBa oneparuBHOM mamsaTH Windows.
Crek. Ympasnsemas kyua. JlelicTBUs Haj
cceuikamu. IlociienoBaTenbHas U CBA3aHHAS
OpraHu3aIys MaMsTH.




5. IMHAMMNWYECKHUE CTPYKTVYPhI
JIAHHDBIX: JIlunelinbie TuHAMHUYECKHE
CTPYKTYPbI JJAaHHBIX - CIIMCKHU. BUIbI CIIUCKOB.
TexHoI0TUsl OpraHu3aluy CIIUCKOB:
OJIHOCBSI3HBIE CIIUCKH, JIBYCBSI3HBIE CITUCKH,
MyJbTUCIHCKU. Oniepaiiy HaJl CIUCKaMHU.
Peanuzanus crinckoB B 0noanorexke .NET.

6. IEPAPXITYECKHWE HEJIMHEMHBIE
CTPYKTVYPBI HIAHHBIX. IEPEBbBAI:
bunapHsbie nepeBbsi. AITOpUTMBI 00X0/1a
OMHapHBIX JIepeBbeB. Buabsl OMHApHBIX
JIEPEBbEB: COATaHCUPOBAHHBIE,
JTUXOTOMUYECKHE, BhIpaxkenuii, ABJI,
copTupoBKU. OCHOBHBIE OIEpaLK HaJ
JEPEBBbSIMU PA3IUUYHBIX BUIOB.

7. UEPAPXWYECKUWE HEJIMHENHBIE
CTPYKTVYPbI HIAHHBIX. 'PA®DDI:
[Ipencrasnenue rpadoB. Anropurmsl 00xo1a
rpa)oB. AJITOPUTMBI HAXO0XKIEHUS KpaT4alInx
nyTeil B rpade: anroputMm Dioiiga, anroputMm
HeiikcTpa. Peanuzanus rpadoB B BUIE KIacCOB.

8. XEIIMPOBAHMUE: Opranuzanus
MHOKeCTBa 00OBEKTOB C 3aJJaHHBIM OTHOIIEHUEM
nopsaka. OyHKIUsS MpeoOdpa3oBaHus.
Paspemenune komnmsui. Peanmuzanus
Xem-Tabnuiibl U cioBaps B oubnuoreke .NET.

NurepaktuBHbIC

Tpagumonnsie 0

CIT0
0 gacos AxtusHsbie
03ET
NuTtepakTuBHbIE 0
Tpaguunonusie
CJIP 0,2222
36 yacoB | AxtuBHbIE
0,9999 3ET

WNurepaktuBHbie 1

Knaccel u OIICpammu.

Hacnenosanue.

Peanusanus peKypCUBHBIX aJITOPUTMOB.

Peanuzanus anroputMoB 00pabOTKH JIMHEHHBIX
OTUHAMUYECKUX CTPYKTYp: 1) ¢ UCIIOJIb30BaHUEM
oubnuotexu .NET; 2) pa3zpaboTka kinacca
«JIuHEHBIN cIucoKy» (10 BUIaM CITHCKOB).

Pa3paboTka kiacca «buHapHoe nepeBo» (1o
BHJIaM OMHAPHBIX JIEPEBHEB).




Pa3pabotka kiacca «I'pad».

Peanmzanys xem-Ta0iuil 1 CioBapei ¢
ucnoJibzoBanueM onoauorexku .NET.

Tpaguunonusie

KCP 0
0 gacosn AxtnBHEBIE 0
03ET
NurepaktuBHbIC
Tpagumonusie 0
CPC 0,5556
90 yacoB |AxtuBHbIE 0
2,5002 3ET

NurepaktuBabie 1 | Knaccel u onepanum.

HacnenoBsanue.

Peanu3zaius peKypCHBHBIX aJITOPUTMOB.

Peanuzamus anroputMoB 00pabOTKH JIMHEHHBIX
TUHAMUYECKUX CTPYKTYp: 1) ¢ UCTIOJIb30BaHUEM
ouommorexku .NET; 2) pazpaboTtka kiacca
«JIuHeHbIN cnucok» (10 BUaM CIIHCKOB).

Pa3paboTka knacca «buHapHoe epeBoy» (1o
BUJIaM OMHAPHBIX JEPEBHER).

Pa3pabotka kiacca «I'pad».

Peanmzanus xem-Ta0iuil 1 cioBapei ¢
ucnoJibzoBanueM onoauoreku .NET.

Tpaguunonusie

3 UHHOBAaUMOHHBbIE METOAbI 00y4YeHUsI

1. Ucnionp30BaHue MOPTATIOB AUCTAHIIMOHHOTO 00pa30BaHUS.

2. [IpoBeneHue KU C UCTIOIB30BAaHUEM COBPEMEHHBIX MYJIbTUMEIUNHBIX
JIEMOHCTPALIMOHHBIX CPE/ICTB.

3. BemonHeHne 1abopaTopHBIX U MPAKTHYECKUX PadOT C TIOMOIIBIO COBPEMEHHOTO
MIPOrpaMMHOT0 00eCTICUEHUSI.

3. BeimonaeHue 1a00paTOPHBIX padOT ¢ AIEMEHTaAMH MCCIICTOBAHNA.

4. ITocTanoBKa 3a1aHMil K JJaOOPATOPHOMY MPAKTUKYMY TaKUM 00pa3oM, 4TOObI
pa3BUBATH y CTYJACHTOB HABBIKH MPOCKTHO-KOHCTPYKTOPCKOHN M HCCIIETOBATEIbCKON
paboThI B 001aCTH pa3pabOTKU aIrOPUTMOB U IMPOTPaAMM.

5. OT4eT 110 1a0OPATOPHBIM U IIPAKTUYECKUM padoTaM B BUJE KPYTIIBIX CTOJIOB.

4 TexHn4eckue cpeacTBa M MaTepuaJbHOE o0ecreueHmne
Y4eOHOro nmpouecca

1. IIpe3eHTalMOHHBIE MATEPUAIIBI B BUAE MYJIbTUMEIUWHBIX IPE3CHTALIU.

2. Annapatypa s AeMOHCTPAlUH MYJIbTUMEAUNHBIX IPE3ECHTALIAMN.

3. CoBpeMeHHbI KOMIIBIOTEPHBIN Ki1acc ¢ IBM-coBmecTuMbIMU
KOMIIBIOTEPAMU,00bEJUHEHHBIMU B JIOKAJIBHYIO CETh C BBIXO/IOM B ceTh VIHTEpHET.



4. KoMIIpIoTEpHOE ITPOrpaMMHOE 00eCIIeueHHe, HEOOXO0IMMOE JIJIS POBEICHUS
71a00PATOPHBIX 3aHATHM.

5 YuebHo-MeTOAMUECKOE O0ecnmeueHue

5.1 OcHoBHas JuTeparypa

1. JaBbioB, Buktop I'puropseBud. [IporpaMmupoBaHue 1 OCHOBBI aIrOPUTMU3AIUN
[TekcT] : [yueb. mocoOue 1j1s By30B MO CeIUaabHOCTH "Y1Ip. 1 HHGOpMaTHKa B TEXH.
cuctemax"]| / B. I'. JaBb1ioB. - M. : Beicul. mik., 2003. - 448 c. (8 sk3eMIUISIpOB)

2. OkynoB, CranucnaB Muxainosuu. [Iporpammuposanue B anroputmax [ Tekct] / C.
OxkyroB. - M. : bunowm. JIa6. 3nanuii , 2004. - 341 c. (3 sx3emusipa)

3. bummr, Bnagumup Apsaonbnoud. OcHOBBI porpammupoBanus Ha C# [Teker] :
yue0. nocobue / B. A. bumnur. - M. : UntepHeT-yH-T nHGOpM. TexHoIorHil : BuHOM.
J1a6. 3uanwmii , 2006. - 483 c. (15 >x3eMILIApOB)

4. ITaBnoBckas, TaTtesHa AnekcanapoBHa. C++. OOBEKTHO-OPUESHTHPOBAHHOE
nporpammupoBanue [ TekcT] : mpakTukym : [y4e0. mocoOue A By30B 110 HAIPaBICHHUIO
MOArOT. JUIIOMHp. cenuanucTtoB "MHdopmaTuka u Berumci. Texuuka'] / T. A.
[TaBnosckas, FO. A. lllynak. - CIIO. [

u ap.] : Iutep : [lurep npunt, 2006. - 264 c. - (YueOHoe nocobue). (8 3K3eMILIIPOB)

5. IIpocus, dxedd. [Iporpammuposanue aiig Microsoft. NET [Teker] : [mep. ¢ anri.] /
Ilxedd Ipocus. - M. : Pyc. pen., 2003. - 678 ¢. + 1 am. ont. guck (CD-ROM). -
(dynnameHTaIbHBIE 3HAHUS). (5 PK3EMILIIPOB)

6. Axo A. CTpyKTyphI JaHHBIX U anroputmbl [ TekcT] : [mep. ¢ anrn.] / Anbdpen B. Axo,
Jlxon 3. Xonkpodt, xeddpu . Yabeman. - M. [u ap.] : Buassamc, 2007. - 391 c. (15
AK3EMILISAPOB)

7. Ctpyktypsl nannbix [Tekcr] : yue6. mocooue / E. B. Cumonona ; @enep. AreHTCTBO
o obpazoBanuto, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa. - Camapa : U3a-Bo
CT'AY, 2006 - . - (IIpuoputeTHble HalMOHATLHBIE TPOEKTHI "O0pazoBanue"). — Mmeercs
AIEKTPOH. aHa

nor neyat. u3A. Y. 1 : JIunelinble TMHAMUYECKHUE CTPYKTYPHI : yueOHoe rmocodue. - 2006.
- 81 c. (10 ’3x3eMIIsIpOB)

8. Ctpykrypsb! nansbix [Tekct] : [yue0. mocobue] / E. B. Cumonosa ; ®denep. AreHTcTBO
o obpazoBanuto, Camap. roc. aapokocm. yH-T uM. C. I1. Koponesa. - Camapa : U3a-Bo
CT'AY, 2006 - . - (IlpuoputeTHble HallMOHANBHBIE TPOEKTHI "OOpazoBanue"). Y. 2 :
Hennneiinble quH

aMudeckue CTpyKTypsl. - 2007. - 81 ¢. (40 sK3eMILISIpOB)
5.2 lonoJiHMTE/IbHASA JIUTEPATypa

1. [TaBnoBckas, Tarbsina Anekcanaposna. C/C++. IIporpammupoBanne Ha A3bIKE
BBICOKOTO ypoBHs [Tekcr] : Yuel. ais By30B mo HampasieHuto "Mabopmarrnka
Bbruncy. Texauka" / T. A. I1aBnoBckas. - CI16.u ap. : ITurep, 2002. - 460 c. (3
IK3EMILISPA)

2. IlaBnoBckas, TaTesiHa AnekcanapoBHa. C/C++. CTpyKkTypHOE TPOrpaMMHUPOBAHUE
[Texcr] : mpaktukym / T. A. ITaBnoBckas, FO. A. lynak. - CII6. : ITutep : [Tutep



npuHT, 2004. - 238 c. - (YueObHoe nocobue). (4 sx3eMIuispa)

3. [lonamapes, BsuecnaB Anekcanaposud. [IporpammupoBanne Ha C++/C# B Visual
Studio .NET 2003 [TekcT] / B. A. Ilonamapes. - CII6. : bBXB-IlerepOypr, 2004. - 349 c.
- (MacTtep nporpamm). (5 3K3eMILISIPOB)

4. Kpyrnuncku, J{pBun Ixxopmxk. [IporpammupoBanue Ha Microsoft Visual C++ 6.0
[Texct] / . A. Kpyrnunacku, C. Yunroy, J. llledhepn = Programming Microsoft Visual
C++ 6.0 / David J. Kruglinski, Scot Wingoaand, Goorge Shepherd : Ilep. ¢ anru. - CII0.
[1 op.] : [lut

ep penakius, 2001. - 853 c. + 1 a1. ont. nuck (CD-ROM). - (s npodeccuonanon). (1
AK3EMILISIP)

5. H. Bupt. Anroput™msbl U cTpyKTypbl AaHHBIX [ Tekct] : [mep. ¢ anrn.] / Hukmayc Bupr.
- [2-e u3a., uctp.]. - CII6. : HeBckwuit Juanekt, 2007. - 351 c. (1 ax3emruisp)

6. OcnoBsl iargopmel. NET [Tekcr] : [mep. ¢ anrn.] / J. boke, K. Cemns. - M. [u 1p.] :
Bunbsimc, 2003 - . - (Microsoft NET development series). T. 1 : OOmiesi3bikoBast
ucnonustomas cpeaa. - 2003. - 286 c. (5 3K3eMILIAPOB)

7. Tpoencen, Suapro. SA3bik mporpammupoBanus C# 2005 u mnatdopma. NET
2.0[TekcT] : [mep. ¢ anra.] / Duapto Tpoencen. - M. [u ap.] : Bunssamc, 2007. - 1167 c.
(1 sx3emIuLsIp)

8. Okyno C.M. IIporpammupoBanue B anroputmax [Tekct] / C. OxynoB. - 3-e u3 . -
M.: bunom. JIa0. 3aauuii , 2007. - 383 c. (15 >x3eMIIsIpOB)

5.3 DJ1eKTPpOHHbIE HCTOYHUKH U MHTEPHET PecypChl

1. Dnexrponnsiit karasior HTb CI'AY (lib.ssau.ru)

2. Hayunas snektponHas 6ubnuoreka eLibrary (www.elibrary.ru)

3. Kpyrmuucku, /[pBun Jxxopmk. [IporpammupoBanne va Microsoft Visual C++ 6.0
[Dnextponnsrii pecype. Kommakt-nuck]/ J. . Kpyrnunacku, C. Yunroy, /1. Hledep. -
CIIb. : TTutep, 2001. - 1 CD-ROM. IlIudp 681.3/K 840

4. Ilpocus, xxedd. IIporpammuposanue 1151 Microsoft. NET [DnexTpoHHsbI# pecypc.
KowmmakTt-nuck]: [mep. ¢ aarn.]/ dxedd [Ipocus. - M. : Pyc. pen., 2003. - 1 CD-ROM.
Mudp 004/I1 823

5. CumonoBa E.B. CTpykTypsl JaHHBIX [ DIE€KTPOHHBIN pecypc] : JIEKTPOH.
yueb.nmocobue / E. B. CumonoBa ; Camap. roc. aspokocM. yH-T uM. C. I1. Koponesa. -
DneKkTpoH. TeKkcToBbIe AaH. - Camapa : CI'AY, 2006 - . - (IlpuopureTHble HalIMOHAIBHBIE
npoekThl "Ob6pa3zoBanue"). - Pexxum noctymna:

\\10.100.100.10\storage I \library\nacproj\SIMONOV A _80\st

art.exe (DNEKTPOHHBIN pecypc). - 3ari. ¢ KoHTelHepa. Y.1 : JIunelinble TUHAMUYECKHE
CTPYKTYpHI : yueOHoe nocooue. - 2006. - 1 a1. ont. auck (CD-ROM).

6. CTpyKTypbl JaHHBIX [DIEKTpOHHBIN pecypc] : [yueb. MyabTUMeara KOMILIEKC | /
Cumonosa E. B. ; Camap. roc. aspokocm. yH-T uM. C. I1. Kopoiea. - D1eKTpoH.
TeKCcToBbIE U Tpad. naH. (2,21 Moaiit). - Camapa : CT'AY, 2007 - . - (IlpuoputeTHbie
HaIlMOHAJIbHBIE MPOEKTHI 'O

opazoBanue"). Cuctem. TpeboBanus: PENTIUM II ; RAM 64 Mb ; WINDOWS 98 NJIN
BBIIIIE. ; MS EXPLORER 5 NJIN BBIIIE. — Pexxum moctymna:
\10.100.100.10\storage 1 \library\nacproj\CumonoBa E.B. Ctpykrypsl ganasix Yacts 2.
Henuneitnpie nuHamuyeckue cTpykTypbl\index.htm (Dnex



TPOHHBIN pecypc). - 3ari. ¢ KoHTelHepa. - [leu. ananor - 5 n. 1. Y. 2 : HenunHelinbie
TuHaMHu4YecKue CTpyKTyphl. - 2007. - 1 am. ont. guck (CD-ROM). - (ITpuoputetHbie
HalMOHaIbHbIE TPOEKTHI "ObOpa3oBanue"). - 0.00

7. A3pik C#. http://msdn.microsoft.com/ru-ru/vcsharp/aa336809.aspx

8. PykoBozacTBO 1m0 nporpammupoBannio Ha C#.
http://msdn.microsoft.com/ru-ru/library/67ef8sbd.aspx

5.4 MeTogu4ecKkue yKa3aHUsl M PpEKOMEHAALMHU

Meronuyeckue yka3aHus MpErnogaBaTello

B Hacrosimee Bpemsi IpOUCXOIUT MHTEHCUBHOE BHEJIPEHUE HOBBIX MH(OPMAITMOHHBIX
TEXHOJIOTHI BO Bce c(pepbl uenoBeyeckoi aesTenbHOCTH. CI0KHbIE IO BHYTPEHHUM
CBSA35IM U OOJIBIINE MO KOJUYECTBY 3JIEMEHTOB IPOrPAMMHBIE CUCTEMBI 1IEJIECO00Pa3HO
MIPOCKTUPOBATH HA OCHOBE OOBEKTHO

-opuentupoBanHoi Merogonoruu (OOIT). B nanHoMm kypce Heobxoaumo chopmMupoBaTh
y CTyJI€HTa IPEACTABIECHUE O TOM, UTO IIPU IPOEKTUPOBAHUU MPOrPaMM CIELYET

3 PEKTUBHO COUETATh CTPYKTYPHBIA U OOBEKTHO-OPUEHTUPOBAHHBIN MOIXOIBI K
nporpamMmupoBanuto. [Ipu 3ToM coznanue nporpaMm pa30oMBaeTCs Ha ATAIbI.

Oran 1. [ToctanoBka 3agaun. MI3HauanbHO 3a/1a4ya CTABUTCA B TEPMUHAX IIPEAMETHOMN
00J1aCTH, 1 HEOOXOIUMO MEPEBECTH €€ B TEPMUHBI, OoJsiee OJIM3KHUE K
MPOrPaAMMHPOBAHUIO.

Otan 2. PazpaboTka BHYTPEHHUX CTPYKTYP AaHHBIX. [Ipy 3TOM AOIKHBI IPUHUMATHCS
BO BHUMaHHE MHOTHE (PaKTOPHI: OTPAHUYCHUE HA pa3Mep JaHHBIX, He0OXoaruMas
TOYHOCTh, TPEOOBaHUS K OBICTPOJAEHCTBUIO MPOrpaMMbl. CTPYKTYphI TaHHBIX MOTYT
OBITh CTATUYECKUMU U JUHAMUYECCKUMH.

Oran 3. [IpoexktupoBanue (onpeaeieHne 001en CTpyKTyphl U
B3aUMOJICUCTBUSMOIYJIEH, CO3/1aHne NHPOPMAIIMOHHON MO cucTembl). Ha aTom
ATane NPUMEHSETCS TEXHOIOTUsI 00bEKTHO-OPUEHTUPOBAHHOTO TPOECKTUPOBAHUS
MPOTrpaMMBbl, IPUYEM peaTu3alus OTACIbHBIX MO3a/1a4 MOXKET B BIOJIHITHCA C
UCIIOJIb30BaHUEM TEXHOJOTUHM HUCXOIAIIETO TpoekTupoBanusi. O

YeHb BAXKHOM HA 9TOM 3Tarie aBisieTcs cuernudukanms nHTepdeiicos, T.e. CocoO0B
NEPUOINYECKOE TECTUPOBAHHE MO0 OKOHUYAHUM U3YUYEHUS pa3/ieiioB. TecTupoBaHuE
MOKET NPOBOAUTHCS CTYJAEHTAMHU KaK CAMOCTOATENBHO, TAK U HEHTPAIM30BAHHO KaK
dhopma MPOMEKYTOTHOTO KOHTPOJIS 3HA

[{enecoobpa3Ho mpoBeaeHNE KOHTPOILHOM pabOTHI IO pasjesiaM Kypca, CBI3aHHBIM C
MCIIOJIb30BAaHUEM METOJIOB U CPEJICTB peaan3alui a0CTPAKTHBIX JUHAMUYECKUX
CTPYKTYp JaHHbIX.CaMoCTOsITEIbHAsL padoTa CTYJIEHTa — YacCTh €ro MOJATOTOBKH K
IIPOMEKYTOUYHOM U UTOIOBOM ATTECTALUH.

Bonbiias 4acTh TEXHOIOTHMUECKUX 3a/IaHUI MPU BBITIOJHEHUU J1a00paTOPHOTO
NPaKTUKyMa JOJKHA BBIMOJHATH CTYJIEHTOM CAMOCTOSITENIBHO B ayAMTOPUHU WUITU I0OMA,
pueM JIabopaTopHOU pabOoThl MPOBOAMUTCS MPENOAABATEIEM B COOTBETCTBHHU C
IUIAaHOM-TPa(pUKOM ITpUEMA.

['oToBOI cunTaercs mporpaMmma, MpouIeAlias OTjaJKy U TECTUPOBAHUE,
YAOBIIETBOPSIONIAs BCEM TPEOOBaHUSM 3a/1aHusl, U (PYHKIIMOHUPYIOIIAsi B COOTBETCTBUU
C 3aJIaHHEM.

3ammTa pazpaboTaHHON TPOrPaMMHONM CUCTEMBI IPOXOAUT C IEMOHCTPAIIUI BCEX €€
(GyHKIIMOHATBHBIX BO3MOXXHOCTEH. TeKyIuii KOHTPOJIb 3aBEPIIACTCS HA OTYETHOM
3aHSATHUH, 110 PE3YJIbTaTaM KOTOPOTO CTYAEHT JAOIYCKAETCs K 3a4€Ty M0 TEOPETUUECKOMN
4acTH Kypca.

[Tpu 3TOM KpUTEPUSIMU SBIISIOTCS: TPUHATHIC MIPETOaBaTeNIeM Ja00paTOPHEIE padOTHI,



3aJlaHus Ha MPAKTUYECKUe padOThl U KOHTPOJIbHBIE TECTHI, 3aUTCHHBIC Ha
[IOJIOKUTEIIBHYIO OLICHKY.

[TpoMeXyTOUHBIN KOHTPOJIb BBIMOJHAETCS B BUAE 3a4€Ta, KOTOPBIM MPOBOJIUTCS B
COOTBETCTBHHU C MOJIOKEHUEM O TEKYILEM U TPOMEKYTOUYHOM KOHTPOJIE 3HAHUI
CTYAEHTOB, YTBEPKICHHOM PEKTOPOM YHUBEPCUTETA.

Metoauyeckue peKOMEHIAlUuK CTYICHTY

J171s1 TOBBINIEHUSI YPOBHS 3HAHUM U KaueCTBa MOJATOTOBKHU CTyJE€HTaM peKoMeHayeTcs: 1.
MIPH MOJTOTOBKE K JIAOOPATOPHBIM U MPAKTUYECKUM 3aHATUAM TIIATEIHHO
npopadaThiBaTh TEOPETUUECKUN MaTepHall 3aIaHHOTO pa3jiena JIEKI1i, oopaias ocodoe
BHUMAaHHE Ha TEPMHUHOJIOTHIO, KOTOpasl UCTOJb3yeTcs B qucuumuinie. Kpome kypca
JIEKIIUA HEOOXOMMO TTOIH30BATHCS IUTEPa2. TIPH BHIMOJIHEHUH JJA0OPATOPHBIX pabOT
HEO0OXOJMMO YYUTHIBATh, YTO OCHOBHOM 00BHEM BBIMOJIHSIETCS CAMOCTOSITENILHO Ha 6a3e
TeX 3HAHUMU, KOTOPbIE ObUTH MOJIYUYEHbI Ha 3aHATUSAX B KOMIIBIOTEPHOM KJIacce, TO3TOMY
KeJIaTeIbHO UMETh IOMAITHUM KOMIIBIOTEP C YCTAHOBJICHHBIM ITPOTrPaMMHBI

M 00eCIIeUeHHEM;

3. oco00e BHUMAaHUE CJIEAYET yIeTUTh BBITIOJHEHUIO OCHOBHBIX TAMoB pa3paboTKu
nporpaMmMHoO cuctemsl. [Ipu 3TOM ciienyeT NOCTOSSHHO KOHCYJIbTUPOBATHCS €
npenojaBaresieM;

4. Bce mabopaTopHbie PaOOTHI U 3a/IaHUsI HA PAKTHYECKUE Pa0OTHI JOJIKHBI OBITH
CaMOJIOKYMEHTHUPOBAHBI (B TEKCTE JIOJDKHO OBITH JOCTATOYHO KOMMEHTAPUEB TS
MOHUMAaHUs KOJIa IPOrPaMMBbI);

5. ipu pa3pabOTKe CXeM aJITOPUTMOB CJIEAYET UCIOJIb30BATh COOTBETCTBYIOIINE
I'OCThHr;

6. TIpU BBIMIOJTHEHUU TECTUPOBAHMS U OTIAJAKU pa3pabOTaHHBIX MTPOTPAMM CIIETYET
MOJIb30BAThCS CPEACTBAMU OTIAJKU CPEIbl IPOrPAMMHUPOBAHMS, B TOM YHUCIIE:
CpeJCTBAMH IMOIIAroBOM OTIJIAJIKU, OTOOpPaKEHUEM COCTOSIHUS OT/IENIbHBIX 00BEKTOB
MPOrpaMMBbl B CHIEIIUATU3UPOBAHHBIX OKHaX. T

€CTOBBIE 33/IaHUSI JOJIKHBI OXBAaThIBaTh BCE «IIYTU MPOXOKICHUS MPOTPAMMBI;

7. CaMOCTOSITENIbHO PelllaTh 3a/1a4 MO KaXJA0MY U3 pa3JeioB,KOHCYIbTUPYACH Y
npenojaBatesis U 00CyX/1asi BOPOCHI, BHI3BABIINE 3aTPyAHEHUE, BOBPEMSI POBEACHUS
1a00paTOPHBIX 3aHATHI; 8. MPOBOAUTH CAMOCTOATEIBHOETECTUPOBAHUE IO N3YUYEHHBIM
pazzeniaM JIEKIIMOHHOTO Kypca.

Hesrinonuennas nabopaTopHasi Wiiu IpakTUUecKas padoTa sSBJISIETCS OCHOBAHUEM JIJIst
HEJIONyCKa CTYJEHTA K 3a4eTy.

HeynoBneTBOpUTENbHBINA OTUET 1O TEOPUU MPU HATTUIUH pabOTArOIIei MpOrpaMMbl HEe
JUIIAET CTyACeHTAa MpaBa CIaBaTh 3a4€T, HO MOKET ObITb OCHOBAHUEM LIS
JOTIOJIHATENIBHOTO BOITPOCA WIIM 3324 Ha 3a4eTe.

3adeT/He3a4eT CTaBUTCS HA OCHOBAHWUU MMMCHMEHHOTO W YCTHOTO OTBETOB CTY/ICHTA 10
owery. buner BkiItouaeT Ba TEOPETUUECKUX BOMPOCA U 3a1a4y.
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