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I ITaciopT () OHAOB OLEHOYHBIX CPEICTB
1. O0aacTh NPpUMEHEeHUs
®onj oneHouyHbIX cpeacts (POC) npenHazHaueH A IPOBEPKU PE3YyIbTaTOB OCBOCHHUS
muctuminiel «[IporpammupoBanue B cpene Visual Studio», Bxonsdiieil B cocTaB mporpamMmbl
MOJTOTOBKH CHEIHAIMCTOB cpenHero 3BeHa mo crenuanbHoctu 09.02.07 MubopmannoHHBIC
CUCTEeMBbl U TmporpammupoBanue. Padora oOy4aomuxcsi BO B3aUMOJACHCTBUM €
npenojaBarteieM 152 yaca, Ha CaMOCTOSITENIBHYIO paboTy 56 4acos.
2. O0beKTHI OLCHUBAHUS — Pe3YJIbTATHI OCBOCHUS M CUMILINHBI
®OC 103BOJIIET OLEHUTh CIEAYIOIIHUE pEe3yJabTaTbl OCBOEHUS JAMCLMILIMHBI B
coorBerctBUM ¢ DI'OC cnenumansHocTd  09.02.07 MubopmarmoHHBIE CUCTEMBI U
nporpaMMUpoBaHue U paboueil mporpammoii qucuuIuinabl «lIporpamMmmupoBanue B cpeae Visual
Studio»:
YMeEHHs:
— OIpeAensTh 3aJauu Ui MOMCKa HHPOpMAIUH;
— ompenensTh HeoOXOAMMbIe HCTOYHUKH HH(POPMALINY;
— IUIAHUPOBATH IIPOLIECC TIOUCKA,
— 0oQOopMIIATH Pe3yJabTaThl TOUCKA;
— TPUMEHATH CPEACTBA MH(POPMAIMOHHBIX TEXHOJIOTHN ISl PeIeHUs PO(eCcCHOHATBHBIX
3a/1a4; MCI0JIb30BaTh COBPEMEHHOE NPOrpaMMHOE 00ECIICUEHNUE;
— aHaJU3HUPOBATH IPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIUIO;
— OILIGHHUBATh pa3Mep MUHUMAIBHOTO HAbOpa TECTOB;
— pa3pabaTbIBaTh TECTOBBIE MMAKETHI U TECTOBBIE CLIEHAPUH;
—  BBIABJIATH OIIMOKH B CHCTEMHBIX KOMITOHEHTaX Ha OCHOBE CICIH(HKAIIHIA;
— OpraHM30BbBIBATH 3aJIaHHYIO MHTETPALMI0 MOJYJEH B IporpaMMHbIE CpEJICTBAa Ha Oasze
UMEIOLIEHCSl apXUTEKTYPbl M aBTOMAaTU3alluu OU3HEC-TIPOLIECCOB;
—  BBIIOJIHATH TECTUPOBAHUE UHTETPALIUH;
— oOyuaromuiicss JODKEH YMETh MPUMEHATh HWH(GOPMALMOHHBIE TEXHOJOTUU  JUIS
BBITTOJIHEHUS OTKJIAZIKU POIPAMMHOI0 MOAYJIS B IPEIMETHBIX 00JIaCTSIX.
3HAHUSA:
— TIpUEeMBbI CTPYKTYpHUPOBaHUS HHPOPMALINY;
— (opmat opopmiieHUs PE3yIbTATOB MOKUCKa HHGOPMAITIT
— COBpEMEHHBIE CPEJICTBA U YCTPONCTBA HHPOPMATH3ALIY;
— TOpAAOK MX MPUMEHEHHWS U MporpaMMHoOe of0ecrieueHue B MpodeccrnoHaTbHOMN
JeSITEIbHOCTH
— MOJEJH Ipolecca pa3paboTKU MPOrpaMMHOI0 00ECTIEUeHNUS;
— OCHOBHBIE IPUHIUIIBI ITpOLEcca Pa3pabOTKU MPOTrPaMMHOI0 0OECTICUEeHNUS;
— OCHOBHBIE [TOIXO0/IbI K MHTEIPUPOBAHUIO IIPOTPAaMMHBIX MOZYJIEH;
— COBpPEMEHHBIE TEXHOJIOTMH U MHCTPYMEHTHI HHTETPALIUN;
— MOJIeNH Ipoliecca pa3padOTKH MPOrpaMMHOI0 00eCIeUeHus;
— OCHOBHBIE MPUHIIMIIBI IIpoIiecca pa3paboTKU IPOrpaMMHOT0 0OecTieueHus;
— OCHOBHBIE METOJIbI OTJIAJIKH;
— METOJbI U CXeMbI 00paOOTKH UCKIIIOUUTENbHBIX CUTYalLlUM;
— oOyuarolmui JOJKeH 3HaTh HaBbIKM s npumeHeHuss WT mpu pemeHuu 3amad
npeaMeTHOM obnacTu.
BrlnenepeurcieHHble yMEHUs, 3HAaHUSI HaMpaBJieHbl Ha GOpMUPOBAHUE Yy 00yJarOMIUXCs
CIEeAYIOIUX 00mMX U MPo(eCcCHOHATbHBIX KOMIIeTEeHIHI:



OK.02. Hcrnonp30BaTh COBPEMEHHBIE CpPEICTBA IIOMCKA, aHAIW3a M HMHTEPIPETALUU
uHpopMalu M UHMOPMALIMOHHBIE TEXHOJOTMM JUIsl BBIOJHEHHUS 3a4ady MpodeccCHOHaIbHOU
JESITEIIBHOCTH

OK.09. Ilonp3oBarbcs TPOQECCHOHATIBHON JIOKYMEHTAllMel Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM $I3bIKax

[1K.2.1. Pa3pabaTeiBaTh TpeOOBaHHS K MPOTrpaMMHBIM MOAYJISIM Ha OCHOBE aHAIHM3a
IIPOCKTHOM Y TEXHUYECKON JOKYMEHTALMHU Ha PEAMET B3aMMOIECHCTBUS KOMIIOHEHT.

[1K.2.2. BBIMOTHATS HHTETPALMIO MOIYJICH B IPOrpaMMHOE 0OECIICUCHHE.

[1K.2.3. BpIoaHATP OTHAAKY INPOTrPaMMHOIO  MOAYJISL C  HMCHOJIb30BAaHUEM
CHEIHAIM3UPOBAHHBIX MPOTPAMMHBIX CPE/ICTB.

[1K.2.4. OcymecTBisITh pa3padOTKy TECTOBBIX HAOOPOB M TECTOBBIX CIEHAPUEB IS
POrPaMMHOT0 OOeCTeueHusl.

[1K.2.5. TIpou3BOANTh MHCHEKTHPOBAHWE KOMIIOHEHT MPOTPaMMHOIO oOecreueHus] Ha
IpeIMET COOTBETCTBUSI CTaHAapTaM KOJAUPOBAHHUSL.

3 ®opMBbI KOHTPOJISA M OLIEHKH Pe3y/1bTATOB OCBOCHUSI I CUMIIJIMHBI

KoHTpo:b u o1ieHKa pe3ynbTaToB OCBOCHUS — 3TO BBISBICHUE, U3MEPEHUE U OIICHUBAHHE
3HAHWHA, YMCHUH W (OPMUPYIONIUXCS OOMIMX W MPO(EeCcCHOHATBHBIX KOMIIETEHITMH B paMKax
OCBOCHUS JUCIUILTUHBIL.

B coorBercTBUM ¢ yueOHbIM mmaHoM crnenuanbHOcTH 09.02.07 «MHDOpManmoHHbIC
CUCTEeMBl WM  TIpOrpaMMHUpOBaHHEe», paboueld  mporpammoir  aucuurmauasl  OITLL.13.
[TporpammupoBanue B cpene Visual Studio mpemycmarpuBaeTcsi TEKYIIUH W MPOMEKYTOUYHBIH
KOHTPOJIb PE3YJIbTaTOB OCBOCHHUSI.

3.1 ®opMBbI TeKyl1ero KOHTPOJIS

Texymuit KOHTPOJIb YCIEBAEMOCTH MPEACTaBIsACT cOO0 MPOBEPKY YCBOCHHUS y4eOHOTO
Marepuaia, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00ydIeHHUSI.

Texkymuit KOHTPOJb PE3yJNbTaTOB OCBOCHMS AUCIHILIMHBI B COOTBETCTBUU C paboueit
IpOrpaMMOil M KaJeHJAapHO-TEMAaTHUYECKUM IIJJaHOM IPOUCXOJUT TPU  HCIIOJIb30BAHUU
CIEIYIOMUX 0053aTeIbHBIX (POPM KOHTPOJIS:

— BbINONHEHUE U 3aWUMa NPAKmu4ecKkux pabom,

— NPoBepKa 8bINOIHEHUS CAMOCMOAMENbHOU pabomvl CMyOeHmos,

— npo6epKa 8bINOIHEHUS KOHMPOIbHBIX pabom,

Bo Bpems mpoBeneHHMs y4€OHBIX 3aHATHI JIOTOJHUTEIHHO HCIOJB3YIOTCS CIeIyroIue
(GOpMBI TEKYIIEr0 KOHTPOISL — YCMHBIU ONpOC, peuleHue 3a0ay, mecmuposauue no memam
OMOeNbHbIX 3AHAMULL.

BoinosiHeHHe M 3amMTA NpakTHYeckuX pador. [IpakTuueckue pabOTHI MPOBOJSATCS C
LENbI0 YCBOEHUS U  3aKpeIUICHUS NPAKTMYECKUX YMEHUH W 3HAHWM, OBJAJEHUs
npodeccuoHaNbHBIMU KOMIIETEHUUAMU. B xo01e mpakTruueckoi paboThl CTYyI€HThI IPUOOPETAIOT
yYMEHUs, TpelyCMOTpeHHble pabodell mporpaMMod AMCHUUIUIMHBI, YYaTcs MCIIOJIb30BaTh
bopMyInbl, U TPUMEHATh pa3IUYHbIE METOJUKHM pacueTa, AaHaJIU3UpOBaTh IOJTYYECHHbIE
pE3yJbTaThl U A€IaTh BBIBOBI, ONUPAsICh HA TEOPETUUECKHUE 3HAHMSL.

Crnucok mpakTUYeCKux padorT:

[Tpaktuyeckas padora Nel. Pabota ¢ pemennem. Co3anue mpoeKTa.

[Tpaktuyeckas padora Ne2. Co3aHue KOHCOJIBHBIX MPHIIOKEHHUH.

[Tpaktuyeckas padora Ne3. Pemenue 3a/1a4 ¢ MOMOIIBIO IIUKIJIOB U BETBJICHUI.
[TpakTuueckas padota Ne4. Jlutepansl.

[TpakTrueckas pabota Ne5. Koprexu.

[TpaxTnueckas padota Ne6. Co3naHue KiIaccos.

[TpakTiueckast padora Ne7. Onepauuu: apupmernueckue, oruyeckue. Onepanuu HaJ
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CTPOKOBBIMH U CUMBOJIbHBIMU JaHHBIMU.
[Tpaktrueckas padota Ne§. CcbUIOYHBIC TUTIBI JAHHBIX.
[Tpaktuyeckas padora Ne9. Knacc Random. Metons! 1 cBoiicTBa kiacca System.Array.

[Tpaktuyeckas padora NelO.
[Tpaktuyeckas padora Nell.
[Tpaktuyeckas padora Nel?2.
[Tpaktuyeckas padora Nel3.
[Tpaktuyeckas padora Nel4.
[TpakTrueckas padota Nel5.
[TpakTnueckas padota Nel6.
[TpakTrueckas padota Nel7.
[TpakTnueckas padota Nel8.
[TpakTrueckas padora Nel9.
[Tpaktuyeckas padora Ne20.
[TpakTnueckas padorta Ne21.
[Ipaktuyeckas padora Ne22.
[Ipaktuyeckas padora Ne23.
[Tpaktuyeckas padora Ne24.
[IpakTyeckas padora Ne25.
[TpakTrueckas padota Ne26.
[TpakTrueckas padota Ne27.
[TpakTrueckas padota Ne28.
[TpakTrueckas padota Ne29.
No3(0. KHOmkM © JABOWYHBIE MEPEKIIOYATEIN:

[TpakTnueckas pabota
NEePEeKIII0YaTeNb.

[leperpyska metonoB. PekypcuBHBIE METOIBI.

Coznanue nNpuiokKeH!s ¢ KOHCOJIbHBIM BBOJJOM-BBIBOJIOM.
ACUHXpOHHBIN BBOJ-BbIBOJ. I10TOKM CUMBOJIOB.

Pabora ¢ xatanoramu u ¢aitnamu. CoxpaneHne 00ObeKTOB.
Pabota ¢ GunapubiMu ¢aitnamu.

Co3nanue U YTeHUE CHKAThIX (anIoB.

Co3p1aHue KJ1accoB.

ITporpammupoBaHue KJIaccOB.

Nukancynsuus.

HacnenoBanue u nonuMoppusm.

AOGCTpaKTHBIE KJIACCHI.

Peanmusamnus uaTepdeiica.

MHoronotrouHsie puIIoKeHus. JleneraTsl U COOBITHS.
Kiacc Object.

Coznanue nporpammel B cpene Visual Studio.

OnemeHT «@opmay. CoiicTBa GOPMBI.

Knacc Control. DneMeHTs! ynpaBieHuUs.

DieMeHTB! YIPaBIeHUs: IpyIIa 3JIEMEHTOB yIpaBIeHHUS.
DyeMeHTBbl YIPaBICHUs: METKa, METKa-CChLIKA.

KHonkM 1 ABOMYHBIE NEPEKII0YATENN: KHOIIKA.

(hIaxoK,

[Ipaktuueckas pabora Ne31. DieMeHT ympaBieHUsI C TOMICPKKON peTaKTUPOBAHUS

TCKCTa: TCKCTOBOC I10JIC.

[Mpaktuueckass pabora Ne32. DieMEHT ympaBieHHS C TOAJIEPKKON peaaKTUPOBAHUS
TEKCTa: MoJIe BBOJA ¢ (POPMATHPOBAHUEM.

[Tpaktuyeckas padora Ne33.
[Tpaktuyeckas pabora Ne34.
[Tpaktuyeckas padora Ne3S5.
[TpakTtuyeckas padora Ne36.
[TpakTuyeckas padora Ne37.
[TpakTuyeckas padora Ne38.

Crniucku u300pakeHui U BCIUIBIBAIOIINE MTOACKA3KH.
ITone co ciuckoM.

JepeBbsi: npeBoBHIHOE MpeacTaBieHue TreeView.
CnuckoBoe npencrasienue ListView.

PaboTa ¢ KOMIIOHEHTaMH MEHIO.

Pabora c maHenssMu HHCTPYMEHTOB.

[TpakTrueckast padora Ne39. Pabota ¢ nuanoroBeiMu okHaMu. COXpaHEHUE U OTKPBITHE

daiina.

[Tpaktuyeckas pabora Ned4(. PaGoTta ¢ 1uanoroBeIMH OKHaMM. YCTaHOBKa HIpu@Ta,

OBCTA.

[TpakTrueckas padota Ne4l.
[TpaxkTrueckas padota Ne4?2.
[TpaxkTrueckas padota Ne43.
[TpakTuueckas padota Ne44.
[TpakTuueckas padora Ne4S5.
[Tpaktuueckas padora Ne46.
[TpakTuueckas padora Ned7.

N3yueHne CBOMCTB MTPOEKTA.

Ucnonb3zoBanue Taimepa.

PaboTa ¢ matamu 1 BpeMeHeM.

C6opka Mycopa, yrpapieHHE MaMATbIO U YKa3aTelH.
OcnoBsl LINQ.

Cepuanuzanus.

IToctpoenne nquarpamm. Komnonent Chart.
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e [Ipaktuueckas pabora Ne48. Pabora c rpadukoii.

e [Ipaktnueckas pabora Ned49. UcnonwzoBanme TtexHonoruu OLE mms cBs3bIBaHUA U
BHEJpeHUs 00BEKTOB B Pa3INYHbIC JOKYMEHTBHI.

e [Ipakruyeckas pabora Ne50. PazpaboTka u nucnosabp3oBanue 31eMeHToB ActiveX.

e [IIpaktuyeckas padora Ne51. Co3ganue 1 MCIOIB30BAaHUE AUHAMHYECKH MOIKII0YaeMOM
Ooubnuoreku Ha si3b1ke CH.

e [Ipaktnueckas pabora No52. UuTerpauuss W  HCIOJIB30BaHHE JIUHAMUYCCKU
MOJIKJII0YaeMOi GMOTMOTEKH B KIIMEHTCKOM MPUJIOKEHUH Ha s3bike CH#.

INPAKTUYECKASA PABOTA 1. PABOTA C PELHEHUEM. CO3JAHUE ITPOEKTA
N3yuenne ocHoB nmpumenenusi Visual Studiollenns 3ausitus
[TomyunTh NMpakTUYECKHEe HABBIKM CO3JaHMs IPOEKTOB C McMHojab30BaHue VisualStudio
[epeuens 060pyi0BaHUS U NPOTPAMMHOTO OOeCTIeYeH s
[Tepconanbhbiii kommnbsroTep Microsoft Office (Word, Visio)Microsoft Visual Studio 2015
Kparkue teopernyeckue cenenusVisualStudio
WuTerpupoBanHnas cpeaa pazpadorku (IntegratedDevelopmentEnvironment
— IDE) VisualStudio 2010 npemaraer psii BRICOKOYPOBHEBBIX () YHKIIHOHAIBHBIX BO3MOKHOCTEH,
KOTOPBIE BBIXOST 32 paMKH 0a30BOT0 YIIPABIECHUS KOJIOM.
Bcerpoennniit Web-cepBep. [Ins o6cnyxuBanust Web-npunoxenus ASP.NET neoOxomaum
Web-cepBep, momo6ubiii IS, koTtopeiii Oymer oxunate Web-3ampocsl u  00pabaThiBaTh
COOTBETCTBYIOIIIME CTPAHUIIBI. YCTaHOBHUTH CBOMWeb-cepBep HECIOXKHO, HO MOXET ObITh He
coceM ymobno. Hammume B VisualStudio wunTerpupoBannoro Web-cepBepa M0O3BOJISET
3amryckatb Web-calTipsiMo U3 Cpebl IPOSKTHPOBAHHUS, a TAKKE MTOBBIIIAET 0€30I1aCHOCTb.
IMoanep:kka MHOKecTBa SI3LIKOB NMpH pa3padoTke. VisualStudio mo3Bossier mucath Koj Ha
CBOEM $I3BIKE WJIH JIFOOBIX JAPYTHX MPEANOYUTAEMBIX S3bIKAX, UCIIONB3YS BCE BPEMS OJJMH M TOT JKe
unrepdeiic (IDE).
Menbmie koaa aas HanucaHusi. /s co3maHus OOJBIIMHCTBA TMPWIOKEHUH Tpedyercs
JIOCTaTOYHOE KOJUYECTBO CTAHAAPTHOrO cTepeoTurnHoro koxa. B VisualStudio Takoit kon
TeHEepHPYETCs aBTOMATHUECKH.
NuTynTuBHBIA cTHiab koaupoBanus. [lo ymomuanuto VisualStudio dopmarupyer kox mo
Mepe €ro BBO/A, aBTOMATUYECKH BCTABIISAI HEOOXOIWMBIE OTCTYIBI W TIPUMEHSS I[BETOBOE
KOAMPOBAaHUE [UIsl BBIACNECHUS DIEMEHTOB THUIAa KOMMEHTapHeB. Takue He3HAYUTEIbHBIC
OTIIMYMS AENaloT Ko Oosiee yAOOHBIM JJisl UTEHUSI U MEHEe MOJIBEP)KEHHBIM omnOkaM. MHorue
U3 (QYHKIMOHATBHBIX BO3MOKHOCTeW VisualStudio HampaBieHbl Ha TO, YTOOBI MOMOTaTh
pa3paboTUMKy 1enaTh CBOIO paboTy Kak MOKHO ObIcTpee. Y 10OHble (QYHKIUHU, BPOAE (PYHKIIUH
IntelliSense (koTopasi yMmeeT mepexBaTbiBaTh ONIMOKH W TMpeiJiarath MpaBUIbHBIC BAPUAHTHI),
(GYHKINU TIOMCKA W 3aMEHBI (KOTOpasi MO3BOJSET OTHICKMBATH KIIFOYEBHIE CIIOBA KaK B OJHOM
daiine, Tak ¥ BO BCEM IMpoeKTe) U (PYHKIMH aBTOMATHYECKOTO J00aBIEHUS U YAAJICHUS
KOMMEHTapueB (KOTOpasi MOKET
BPEMEHHO CKpBIBaTh OJIOKM KOZa), MO3BOJISIOT pa3paboTunKy paboTaTh ObICTPO UIPPEKTHUBHO.
Bo3moxkHoctu otaaakm. [Ipennaraembie B VisualStudio MHCTpyMEHTBI OTJaAKH SBISIOTCA
HAWIYYIIUM CPEJICTBOM JJisi OTCIEKHBAHHS 3araJlouHbIX OIMMOOK ¥ JAHArHOCTUPOBAHUS
CTPaHHOTO TMOBeAeHUs. Pa3paboTUuMK MOXKET BBINOMHATH CBOM KOJ IO CTPOKE 3a pas,
YCTaHABIIMBATh WHTEIUICKTyalbHbIE TOYKHA TPEPHIBAHUS, TPHU OJKEIAHUW COXpaHSIs UX JUIs
HCIIOJIb30BaHus B OyAylIeMm, U B J1000€ BpeMs IPOCMAaTPUBATh TEKYILYI0 HH(GOPMAIUIO U3 TaMSTH.
Microsoft NET Framework
NET Framework — cpena ans co3nanust u 3amycka IpuiIoKeHH. Bee mpuioxxeHus He MpoCcTo
ucnonb3ytoT oubnmoreku .NET Framework, HO 1 BBIIOIHSAIOTCS O/ yIIPaBICHUEM €€ KOMIIOHEHT.
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E€ ocHOBHBIE KOMITOHEHTEI:

obmes3pikoBass  ucnoiHsAomas  cpena  (CommonlanguageRuntime) — — auHaMHYeCKHi
KOMITOHEHT;

o6ubmuoreka knaccoB .NET FrameworkClassLibrary — craTuueckuii KOMIIOHEHT.

[IpocTpancTBO NMEH

NET Framework pacriomaraer 6ombmumM HabopoM mosie3Hbix GpyHkiui. Kaxnas u3 Hux sBiseTcs
YJIEHOM Kakoro-imbo kiacca. Kimacesl rpynnupyroTes o mpocTpaHCTBaM UMEH. DTO 03HAYaeT, YTOo
B o0meMm ciydae HMS Kjlacca MOXKET HMETh CIIOXHYI CTPYKTYpy — COCTOSITH U3
MOCJIEIOBATEIbHOCTA WMEH, Pa3/IeJICHHBIX MEXIy coOoii Toukamu. [locieanee umsi B 3TOM
MOCIIEZIOBATEIbHOCTH COOCTBEHHO M ABIISETCS HMEHEeM Kiacca. Kiacchl, MMEHa KOTOPBIX
pa3iudaloTCs  JIMIIb  MOCIACIHMMH  4YjieHamMu  (COOCTBEHHO  WMEHAaMH  KJIACCOB)
MOCIIEA0BATEIbHOCTEHN, CUNTAIOTCS IPUHAJUICKAIIUMU OJHOMY ITPOCTPAHCTBY UMEH.

[lomerienne tuna B MPOCTPAHCTBO MMEH IPUCBAMBAET 3TOMY THUIY JJIMHHOE UMsI, COCTOSILEE U3
BCEX MPOCTPAHCTB, KaK CEpUU UX MMEH, pa3JelIeHHbIX TOUYKaMH (.) M 3aKaHUMBaIOIIEeCS UMEHEM
Kjacca.

Ecnu He ucnonp3oBaTh oneparop using, A KOPPEKTHOTO oOpaiieHus: K PyHKIHUIM HEOOXOMMO
IUCaTh [OJIHBIM MYTh KJacca, 4To SBJIAETCS 10CTATOYHOEMKON paboTOM.

CpeactBoM "HaBuranuu'" Mo MPOCTPAHCTBAM MMEH, a TOYHEE, CPEICTBOM, KOTOPOE IMO3BOJISET
COKpaILlaTh UMEHA KJIACCOB, SIBJISIETCS OIIEPATOP

using<UwmslIpoctpanctBalimen>;

B npunoxenun MoxxeT OOBABIATHCS COOCTBEHHOE IPOCTPAHCTBO HMEH, a TaKKEe MOTYT
UCIIOJIb30BaThCA paHee 00bABICHHbBIE TPOCTPAHCTBA.

Omnepatop using cam mo cebe He OOecreYnBaeT JOCTyNa K MMEHaM, HAaXOJSIIUMCS B JPYTUX
npocTpaHcTBax uMeH. J[o Tex mop, Mmoka KoJ U3 MPOCTPaHCTBAa MMEH HE Oy/eT KaKuM-InOo
CIOCOOOM TPHBS3aH K HAIIEMy MPOEKTy (HampuMmep, OMUCAH B UCXOAHOM (Qaiijie MpoeKTa Win
OMKCaH B KaKOM- JINOO KOJE), MPHUBS3aHHOMY K 3TOMY MPOEKTY, Mbl HE MOJIYyYUM JOCTYIa K
COJIepKalIMCs B HEM UMEHaM.

OcHoBbl hopm

Buewnuit BUJ NpUiioKeHUsl SBISETCS. HaM IPEUMYIIECTBEHHO yepe3 popMbl. DopMbl ABIIAIOTCS
OCHOBHBIMH CTPOMUTEIbHBIMU OsiokamMu. OHU TIPENIOCTABISIOT KOHTEWHEp [UIS Pa3IHYHbBIX
AIIEMEHTOB YIIPaBIE€HUSA. A MeXaHU3M COOBITUN TO3BOJISET 3JeMeHTaM (OpPMbI OT3bIBATHCS Ha
BBO/I IOJIb30BATENsI, U, TAKMUM 00pa3oM, B3aUMO/ICHCTBOBATH C TIOJIb30BATEIEM.

[Ipn otkpeiTum mpoekta B Visual Studio B rpaduueckoM pemakTope Mbl MOXKEM YBUAETH
BU3YaIIbHYIO 4acTh (POPMBI - Ty YacTh, KOTOPYIO MBI BUAUM TIOCIE 3aIlycKa MPUIOKEHUS U Ky/a MBI
HEPEeHOCHM JJIEMEHThl ¢ MaHenu ynpasineHus. Ho Ha camom nene ¢opma CKpbIBae€T MOILHBIN
(GYHKIMOHAN, COCTOSAIIMA M3 METO/OB, CBOMCTB, COOBITMH M mpodee. PaccMOTpuM OCHOBHbIE
cBoifcTBa (opmM.

Ecnu MbI 3amycTuM npuiokeHne, To HaM 0ToOpasuTcs oHa mycTas Gopma.

OnHako Jaxe TakoW MPOCTOM MPOEKT ¢ MycToi (OpMOIl UMEET HECKOIBKO KOMIIOHEHTOB:

Solution Explorer

s Search Solution Explorer (Ctrl+x) P -
dain KoHQUrypaummn - :

NPUNOKEHWS fa] Solution 'HelloApp' (1 project)
4 HelloApp

b S Properties

P =B References

¥ App.config

4 Farmil.cs

P 7Y Forml.Designer.cs
M Formi.resx

p ¥ Forml

P c* Program.cs

Ouzaidep dopmel Ha C#
Pecypchl dopMel

Kog dopMel Ha C#

Touka Bxoaa B
nporpaMMy

Solution Explorer [EEETRRSTIGTIE,



HecMoTpst Ha TO, 94TO MBI BUJIUM TOJBKO (OpMY, HO CTAPTOBOM TOUYKOW BXOjla B TpaduyecKoe
npuJIoKeHue aBisieTcs Kiace Program, pacrionosxennsiit Bdaiine Program.cs:

using System;
using System.Collections.Generic;using System.Ling;
using System.Threading.Tasks;using System.Windows.Forms;

namespace HelloApp
{

static class Program

{
[STAThread] static void Main()

{
Application.EnableVisualStyles();
Application.SetCompatibleTextRenderingDefault(false); Application.Run(new Form1());

}
}
}

CHauala TIporpaMMoO# 3amycKaeTcs JaHHBIA KJIACC, 3aTeM C IOMOIIBI0  BBIPAKCHHS
Application.Run(new Form1()) on 3anmyckaer popmy Forml1. Eciau Bapyr Mbl 3aX0TUM U3MEHUTH
CTapTOBYIO (OPMY B NMPUIOKCHUH HA KaKyl0- HUOYIh APYTYIO, TO HaM HAJ0 U3MEHHUTH B 3TOM
BeIpakeHUH Form1 Ha COOTBETCTBYIONIMIA KIacc GOPMBI.

Cama ¢opma cnoxHa 1o cogepxanuto. OHa IenuTCs Ha psii KOMIOHEHTOB. Tak, B CTPYKType
npoekTa ecTh (parin Form1.Designer.cs, KOTOPBIiA BBIMISITUT IPUMEPHO TaK:

namespace HelloApp
{

partial class Form1

{

/Il <summary>

/Il Required designer variable.

/Il </summary>

private System.ComponentModel.IContainer components = null;

/Il <summary>

/// Clean up any resources being used.

/Il </[summary>

/Il <param name="disposing">true if managed resources should be disposed; otherwise,
false.</param>

protected override void Dispose(bool disposing)

{

if (disposing && (components != null))

{

components.Dispose();

}
base.Dispose(disposing);



}

#region Windows Form Designer generated code

/Il <summary>

/Il Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/Il </[summary>

private void InitializeComponent()

{

this.SuspendLayout();

/!

// Form1

/!

this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F); this.AutoScaleMode =
System.Windows.Forms.AutoScaleMode.Font; this.ClientSize = new System.Drawing.Size(284,
261);

this.Name = "Form1"; this.Text = "IIpuser mup!";this.ResumeLayout(false);

}

#endregion

}
}

3nech 00BSIBISICTCS YacTUYHBIA Kiace ¢opmbel Forml, koTopas mmeer nBa merona: Dispose(),
KOTOpBI  BBINOJNIHSIET pOJIb  JeCTpykTopa  obObekra, u InitializeComponent(), KOTOpHIii
yCTaHaBJIMBAET HayaJlbHbIE 3HAYEHUSI CBOMCTBPOPMBI.

[Tpn no0aBneHUM 37IEMEHTOB YIpaBJIeHUs, HAPUMEp, KHOIOK, X OIMCAaHUETaKXe 100aBiIsIeTcs B
ATOT (haidr.

Ho Ha mpaxTuke Mbl peiko OyJeM CTaJKUBaThbCs C 3TUM KJIAcCOM, TaK KaK OHU BBINOJHSET B
OCHOBHOM JlM3aiiHepcKkue (QYHKIUU - YCTaHOBKAa CBOWCTB OOBEKTOB, YCTAHOBKA [IEPEMEHHBIX.
Eme ogun ¢aiin - Forml.resx - xpanut pecypcsl popmbl. Kak npaBuiio, pecypchbl HCIIOIb3YHOTCS
JUISL CO3JJaHUsI OJJTHOOOPa3HbBIX (POPM cpa3y JIsl HECKOJIBKHX SI3BIKOBBIX KYJIbTYD.

U1 Oonee BaxkHbIl (aitn - Forml.cs, KOTOpbI B CTpYKType MpoeKTa HasbiBaeTcs mpocto Forml,
COZIEPXKHUT KOJ| WJIN MTPOTPaMMHYIO JIOTUKY (OpPMBI:

using System;

using System.Collections.Generic;using System.ComponentModel; using System.Data;
using System.Drawing;using System.Ling; using System.Text;

using System.Threading. Tasks;using System.Windows.Forms;

namespace HelloApp
{

public partial class Form1 : Form

{
public Form1()



{
InitializeComponent();
}
}
}

[To ymom4aHuIO 371€Ch €CTh TOIBKO KOHCTPYKTOP (DOPMBI, B KOTOPOM IIPOCTO BBI3BIBAETCS METOJ]
InitializeComponent(), o00bsBneHHBI B  (Qailne nuzaiinepa Forml.Designer.cs. menno c
3TUM (aitsioM MBI 1 OyzieM Oosblie paboTaTh.

C momompio crienuanbHOro okHa Properties (CpoiictBa) Visual Studio mpemoctaBnser Ham
yIoOHbINH HHTEpQEC U YIpaBIeHUS CBOMCTBAMH HJIEMEHTA!

Properties * 0=

Form1 System.Windows.Forms.Form -

2R F
(ApplicationSetting -
(DataBindings)
(Mame} Form1
AcceptButton (none)
AccessibleDescripti
AccessibleMame
AccessibleRole Default

AllowDrop False
AutoScaleMode Font
AutoScroll Fal=e

AutoScrollMargin O 0
AutoScrollMinSize 00

AutoSize Falze
AutoSizeMode GrowCnly
AutoValidate EnablePreventFocus
BackColor |:| Control

Backgroundimage |:| (none)
Backgroundimagel Tile

CancelButton (nane)
[ I Y [ R [P T m ki
(Name)

Indicates the name used in code to identify
the object.

BOABIIMHCTBO 3THX CBOWCTB OKAa3bIBAe€T BIUSHHUE Ha BH3yaIbHOE OTOOpaxeHue (HOpMBI.
[TpoGexumcst To OCHOBHBIM CBOMCTBAM:

Name: ycranaBiauBaeT uMsi GOpMEBI - TOYHEE UM KJlacca, KOTOPBIN HaciemayeTcs oT kinacca Form
BackColor: yxa3piBaeT Ha QoHOBBIM 1BeT (popmbl. IllenkHYB Ha 3TO CBOHCTBO, MBI CMOXEM
BI)I6paTB TOT IIBET, KOTOpBIfI HaM IMOAXOAWT M3 CIIMCKa MPEAJIOKCHHBIX IBETOB HJIU HBCTOBOﬁ
HaJTUTPBI

BackgroundImage: yxa3siBaet Ha hoHOBOE M300pakeHHE POPMBI
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Backgroundlmagel.ayout: onpenenser, kak u300pakeHHe, 3aJaHHOE B  CBOICTBE

BackgroundImage, 6yznet pacronaratbes Ha opme.

ControlBox: yka3eiBaeT, otoOpakaercs yu MeHIO (opmbl. B mgaHHOM ciiydae mox MeEHIO

IIOHUMAETCs MEHIO CaMOr0 BEPXHEro YpOBHs, IZIe HAXOIATCS MKOHKA MPHUJIOKEHHUS, 3ar0JI0BOK

dopMbI, a TakKe KHOIKM MHUHHMHU3AIUK (OpMBI U KpecTHK. Ecim naHHOE CBONCTBO HMeEeT

3HayeHue false, To Mbl HE yBMJIUM HH HMKOHKY, HM KPECTHKA, C IOMOLIBIO KOTOPOro OOBIYHO

3aKpbIBaeTcs Gopma

Cursor: onpenenser TUN Kypcopa, KOTOPBII UCIIONb3yeTcs Ha opme

Enabled: ecau nanHoe cBolicTBO nMeeT 3HadueHHe false, TO OHa HE CMOXET [10JIy4aTh BBOJ OT

II0JIb30BATENsI, TO €CTh Mbl HE CMOKEM Ha)KaThb Ha KHOIIKU, BBECTU TEKCT B TEKCTOBBIE [1OJIS U T.]1.

Font: 3agaer mpudrt ms Bceil GopMbl 1 BCeX NMOMEIIEHHBIX HA HEE HJIEMEHTOB YIPAaBJICHUS.

OpnHako, 3a/1aB y 3JIEMEHTOB (POPMBI CBOH LIPUET, MBI MOXKEM TEM CaAMBIM IIEPEOIPE/ICITUTh €TI0

ForeColor: user mpudra Ha popme

FormBorderStyle: ykaspiBaer, kak Oyner oToOpaxkaTbcs rpaHuiia (GopMbl U CTpOKa 3aroyiOBKa.

VYcraHaBiuBas JaHHOE CBOMCTBO B None MOXHO CO3/1aBaThb BHEUIHUM BHJ IPUIOKCHUSL

IPOM3BOJIbHOMN (pOpMBI

HelpButton: yka3ssiBaet, oToOpaskaeTcs JIn KHONKA CHPaBKU (OPMBI

Icon: 3anaet ukoHKY opMmbl

Location: onpezenser nNojaoXeHUe M0 OTHOIICHUIO K BEPXHEMY JIEBOMY YINIy 3KpaHa, €Cly JJIs

cBoiicTa StartPosition ycranoBneHo 3Hauenne Manual

MaximizeBox: yka3piBaeT, OyAeT JiM JOCTYIIHA KHONKAa MaKCHMHU3allMM OKHA B 3arojoBKe

dbopmbl

MinimizeBox: yka3biBaeT, OyA€T 11 10CTyITHA KHOITKa MUHUMHU3ALMY OKHA

MaximumSize: 3amaer MakcumanbHbIl pasmep (opmbl MinimumSize: 3amaeT MUHUMATbHBIN

pasmep popmer Opacity: 3agaet mpo3padHOCTh GOPMBI

Size: ompenenser HayanbHBINA pazmep GOPMBI

StartPosition: ykaspiBaeT Ha Ha4YaubHYIO TIO3MLHUIO, C KOTOpPOW (opma MosBisieTcs Ha

JKpaHe

Text: onpeznensieT 3aro10BoK GopMbl

TopMost: ecau JaHHOe CBOHCTBO MMEET 3HadeHHe true, To (opma BcerjaOyneT HaxXoIUThCs

MOBEPX JAPYTHX OKOH

Visible: BUJUMA m bopma, €CIH MBI  XOTHM CKPBITbH bopmy
OTIIONIB30BATENS, TO MOKEM 33]IaTh TAHHOMY CBOWCTBY 3HaueHue false

WindowState: yka3bpiBaeT, B KakOM COCTOSHMM (opMma OyIdeT HaxOOUThbCs NPH 3allycKe: B

HOpMaJIbHOM, MaKCHMH3UPOBAHHOM HJIH MHHUMHU3HPOBAHHOM

IIporpaMmMHast HacTporiKa CBOMCTB

C nomomnipio 3Ha4eHNH CBOMCTB B OkHe CBOICTBAa MBI MO’KEM W3MEHHTH TOCBOEMY YCMOTPEHHIO

BHEIIHUH BUJ (POPMBI, HO BCE TO K€ caMOe Mbl MOKEM CJIeNIaTh AUHAMU4YecKu B koje. [lepelinem

K KOXy, U STOTO HaXXMEM IPaBOW KHOMKOW MBIIM Ha (opMe U BbIOEpEM B TOSBUBIIEMCS

koHTeKcTHOM MeHIo ViewCode (ITIpocmotp xozna). Ilepen nHamu oTkpbiBaetcs ¢aitn koga Forml.cs.

N3menum ero crepyromum o0pa3om:

using System;

using System.Collections.Generic;using System.ComponentModel; using System.Data;
using System.Drawing;using System.Ling; using System.Text;

using System.Threading. Tasks;using System.Windows.Forms;

namespace HelloApp
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{

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent(); Text = "Hello World!";
this.BackColor = Color. Aquamarine;this. Width = 250;
this.Height = 250;

}

}

}

B nmaHHOM ciiyuae MbI HACTPOMJIM HECKOJIBKO CBOWCTB OTOOpaXkeHHs (OPMBI: 3ar0JI0BOK, (POHOBBII
[[BET, IIUPUHY U BBICOTY. [Ipy MCTIOIB30BaHUN KOHCTPYKTOPA (POPMBI HAJO YUUTHIBATH, YTO BECh
OCTaJbHOW KOJA JOJDKEH HITH mocie Bbi3oBa Meroaa InitializeComponent(), mostomy Bce
YCTaHOBKH CBOWMCTB 3]I€Ch PACIIOIOXKEHBI IIOCIIE 3TOTO METO/1a.

VYcranoBka pazmepoB (Gopmbl

Jlnst ycraHOBKH pa3MepoB (OpMBI MOXKHO MCHONIB30BaTh Takue cBoicTBa kak Width/Height mnm
Size. Width/Height npuHuMaroT 4yrcioBble 3HaYeHMsI, KaK B BBILIEIPUBEIEHHOM Ipumepe. [Ipu
yCTAHOBKE pa3MepoB uepe3 CBOMCTBO Size, HaM HaJ0 IPHUCBOUTH CBOMCTBY OOBEKT THIA Size:

this.Size = new Size(200,150);

OOBekT Size B CBOIO o4epeab NPUHUMACT B KOHCTPYKTOPC YHUCIIOBBIC 3HAYCHUA U YCTaHOBKU
IIUPUHBI U BEICOTHI.

HauanbHoe pacrnonoxxenue (Gopmsl

HauanbHoe pacnonoxkeHne ¢GopMbl yCTaHaBJIMBaeTCs C MOMOIIBIO cBoicTBa StartPosition,
KOTOpPO€ MOXKET MPUHUMATH OJIHO U3 CIEIYIOIINX 3HAUCHUI:

Manual: [lonoxenue ¢dopmbl onpenensercss cBoiictBom Location CenterScreen: Ilonoxenue
dopmer B mertpe dkpana WindowsDefaultLocation: Ilosurust ¢gopmer Ha dKkpanHe 3amaeTcs
CHCTEMOM

Windows, a pa3mep onpenesnsieTcs CBOMCTBOM Size
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WindowsDefaultBounds: Hauansnas nosuims u pasmep (GpopMbl Ha 3KpaHe 3a/1aeTCsl CUCTEMOM
Windows

CenterParent: [Tonoxenue GpopMbl ycTaHABIMBACTCS B LIEHTPE POAUTEIBCKOTO OKHA

Bce 1 3Hauenus coneprkarcs B nepeunciaenun FormStartPosition, mosromy, 4To0bl, HarpuMep,
YCTaHOBUTH ()OPMY B IIEHTPE IKpaHa, HAM HaJI0 MPOIHUCATD TAK:

this.StartPosition = FormStartPosition.CenterScreen;

®oH 1 11BeTa POPMBI
YT1oOBl ycTaHOBHUTH LBET Kak (hoHa (HOpMBI, TaK M mpUPTa, HAM HAJO0 HCIIONH30BAaTh L[BETOBOE
3HaueHue, xpansieecs B crpykrype Color:

this.BackColor = Color.Aquamarine;this.ForeColor = Color.Red;

Kpome toro, mbl MokeM B kadecTBe (hoHa 3amarh m3o0pakeHue B cBoicTBe BackgroundImage,
BHIOPAB €ro B OKHE CBOMCTB MJIM B KOJIC, YKa3aB MyThK U300paKEHHIO:
this.BackgroundImage = Image.FromFile("C:\\Users\\Eugene\\Pictures\\3332.jpg");

UroObl TODKHBIM 00pa3oM HACTPOMTH HY)KHOE HaMm OToOpakeHne (OHOBOIM KapTHHKH, HAJ0
ucrnonp30BaTh cBoiicTBO BackgroundlmagelLayout, koTropoe MoOXeT NpUHUMATH OJHO U3
CJIEYIOUINX 3HAUYECHUI:

None: HM3o0paxeHne mnoMmeniaercs B BEpXHEM JIEBOM YIriIy (OpMbI M COXpaHSET CBOHU
NepBOHAYAIIbHBIC 3HAUCHHUS

Tile: N306paxkenue pacnonaraercs Ha popMe B BUJIE MO3AUKU

Center: V3o00paxeHnue pacroiaraercs 1o HeHTpy Gopmbl

Stretch: M3o06paxenue pacTsarupaercs 10 pa3MepoB (GopMbl 6€3 COXpaHeHUs POTOPIIHA

Zoom: V1300paxeHne pacTSITUBACTCS 10 Pa3MePOB (POPMBI C COXPaHECHHEMITPOTIOPIIHIA

Hanpuwmep, Pacmonok UM bopmy 1o LUEHTPY skpana: this.StartPosition =
FormStartPosition.CenterScreen;

Hns pabotret ¢ gatramu B Windows Forms wumetorcs snementsl DateTimePicker u
MonthCalendar.

DateTimePicker

DateTimePicker mpezacraBisier pacKpbIBarOIIMKACS MO HAXKATHIO KaJeHJapb, B KOTOPOM MO>KHO
BBIOpATH aTy. COOOM PJIEMEHT, KOTOPBIN C TTOMOIIBIO TEPEMEINIECHHS TIOI3YHKA TTO3BOJISIET BBOIUTH
YHCJIOBBIE 3HAUCHUS.

2015r.

|

29 30 3
& 7 &8 10
13 14 16 17
20 21 23 M
27 28 30 a1
3 4 5 & 7

aCeroann: 11.05.2015




Haubonee Baxxubie coiictBa DateTimePicker:

Format: onpenensier popmar oToOpaXkeHHst JaTHI B 3JIEMEHTE YIIPABJICHUSI.

Moxer npunumath cienytouiue 3HadeHusi: Custom: dopmat 3amaercs paszpaborunkom Long:
TIOJTHAS JlaTa

Short: nata B cokpamieHHOM opmare

Time: dopmar a1 paGoTsl ¢ BpeMeHEM

CustomFormat: 3amaet ¢popmMar oTOOpakeHHs JaThl, eciau g cBoiicTBa Format
ycraHoBlieHO 3HaueHune Custom

MinDate: MmunuManbHas qara, KOTOPYI MOKHO BBIOpaTh

MaxDate: nanGosnbiias 1aTa, KOTOPYIO MOKHO BBIOpaTh

Value: onpeneneste Texyuiee BeiOpanHoe 3Hauenue B DateTimePicker

Text: npeacTaBiseT TOT TEKCT, KOTOPBIA 0TOOpakaeTcs B HIEMEHTE

CroiictBo Value xpanut o0bekT DateTime, mo3TtoMmy ¢ HUM MOXKHO paboTaTh Kak U C JI000M
npyroii naroil. B nannoM ciydae BeiOpaHHast JaTta mpeodpa3yeTcsi B CTPOKY BPEMEHHU.

Bul guipam: 22:.44:16

| 2244

MonthCalendar
C momomipto MonthCalendar Taxxe MOXHO BBIOpPATh ATy, TOJBKO B JAHHOM CIIydae 3TOT JJICMCHT
MPEJICTaBISIeT caM KaJeHAaph, KOTOPBIHA HE HAaJI0 PACKPBIBATH:

E
i
:

]
4

1

]
4 15

22

23

1 2 3 4 5 6 7
Cerogna: 11.05.2015

Pud
2]

77
4
ab
18
25

R b W0

Y p—

PaccMoTpuM HEKOTOpbIE OCHOBHBIE CBOWCTBA HJIEMEHTA.

CBolicTBa BBIICIICHHS JIAT:

AnnuallyBoldedDates: cogepxut Habop Aar, KOTOpble OyIyT OTMEUYEHBIKHPHBIM B KalleHIape
TS KaXKJI0TO TO/Ia

BoldedDates: conepxut Habop Aat, KOTOpbIE OYAYT OTMEUYEHbI KUPHBIM (TOJIBKO JUIsl TEKYILETO
roja)

MonthlyBoldedDates: conepxut Habop 1aT, KOTOpbie OyAyT OTMEUEHBIKUPHBIM IS KAXKIOTO
Mecsia
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ColicTBa 71 ONIpE/ICNICHUs AT B KaJCHAApe:

MinDate: ompenenser MUHMMaJbHYIO naTty Ui BbhiOOpa B KanmeHmape MaxDate: 3amaer

HaubopInyto aaty it Beibopa B kanenaape FirstDayOfWeek: — ompenenser  nenp  Heznenw,
c KOTOPOTO JOJDKHA

HAYMHATHCS HEJIENIS B KalleHAape

SelectionRange: onpenenser nuanazoH BbineneHHbIX naT SelectionEnd: 3amaer xoneunyro naty

BoiziesieHus SelectionStart: onpenenser HaYanbHYIO ATy BBIICICHUS

ShowToday: npu 3HaueHuu true orodpakaeT BHU3Y KaJleHJaps TEKYIIYIO

aTy

ShowTodayClircle: npu 3HaueHum true Tekymas gara Oyaer oOBelneHa

KPY>KOYKOM

TodayDate: onpenenser tekymyro aary. [lo yMonyaHuio MCHONb3yeTCsl CHUCTEMHas JaTa Ha

KOMIBIOTEPE, HO C TIOMOIIBIO JAHHOTO CBOMCTBA MBI MOXEM €€ H3MEHUTh.

OnemenT PictureBox

PictureBox mnpennasznauen ans moka3a uzoOpakeHuid. OH TO3BOJIET OTOOPa3UTh (hailiibl B
dopmate bmp, jpg, gif, a Tawke wmeradainsl UIOOpaKEHUH M WKOHKU. [l ycTaHOBKH
n300pakeHus B PictureBox MOJKHO HCIIOIB30BaTh PSACBONCTB:

Image: ycranaBnuBaer 00bekT THIa Image

ImagelLocation: ycTanaBnuBaer myTh K H300pa)kK€HHUIO HA JUCKE UM B UHTEPHETE

Initiallmage: HexkoTopoe HavambHOE M300paKEHHE, KOTOpOE OyIeT OTOOPaKaThCS BO BpeMs
3arpy3Ku riaBHOTO U300paXKeHUs, KOTOpOEe XpaHUTCs BCBoiicTBe Image

ErrorImage: n3o0paxenne, KoTopoe 0TOOpakaeTcsi, €ClIi OCHOBHOE HM300paXeHHE HE YAAIOCh
3arpy3uth B PictureBox

UroObl ycTaHOBUTH M300paskeHue B Visual Studio, Hago B manenu CaoiictsPictureBox BeIOpaTh
cBoiictBo Image. B 3TOM ciiyyae HaM OTKPOETCS OKHO MMIIOPTa U300pakeHUS B MPOEKT, IJIE MBI
COOCTBEHHO M CMOXXEM BBIOpaTh HY)XKHOE H300pa)keHHE Ha KOMITBIOTEpE M YCTAHOBHTH €rO IS
PictureBox:

Resource context
@) Local resource:

> Visual Studio
() Project resource file: :

Properties\Resources.res 5

sEESa Ultimate 2015 CTP

T I — A

OK Cancel

Dd Visual Studio

Ultimate 2015 CTP

Optional features to install:




JInbo MOXXHO 3arpy3uTh H300paxKeHHe B KOJIE:
pictureBox 1.Image = Image.FromFile("C:\Users\Eugene\Pictures\12.jpg");

Pa3mep m3o0pakeHns

Hns  ycranoBku wu3o0OpakeHuss B PictureBox  ucnonb3yercscBoiictBo SizeMode, koTopoe
IPUHIMAET CICAYIOIINE 3HAUCHUS:

Normal: n3o0paxxeHue MO3UITMOHUPYETCS B JIEBOM BepxHeM yriy PictureBox, m pa3mep
n3o0paxxkenust He n3Mensiercs. Eciu PictureBox Gonbiie pazmepoB n3odpaskeHusi, TO 1O CIIpaBa
Y CHHU3Y MOSIBJISIFOTCS IIYCTOTHI, €CJIM MEHbIIIE - TO U300pakeHne oopes3aercs

StretchImage: n3o0paxeHrne pacTATHBACTCS WU CXKUMACTCS TaKUM 00paoM, 40OBI BMECTHTHCS
10 BCE MMPHHE U BBICOTE 1eMeHTa PictureBox

AutoSize: snement PictureBox aBTOMaTHUECKH pPaCTATHMBACTCS, MOJCTPAUBASCh MOJ pa3Mepsl
N300paKCHHS

CenterImage: eciu PictureBox MeHnbIe n3o0paxenus, To n300pakeHre odpe3aercs Mo Kpasm
Y BBIBOJIUTCA TOJBKO €ro LeHTpalbHas yacTh. Ecnu xe PictureBox Gomnbiie u3o0pakeHusi, ToO OHO
HO3HUI[MOHUPYETCS 110 LIEHTPY.

Zoom: u3opakeHue MoJCTpanBaeTcs moj pa3mepsl PictureBox, coxpaHssimpu 3TOM IPOMOPIUU

Samanus

W3yunTth TeOpeTUIECKUE CBEICHHUS.

Coznatp coo0IIEHNE B KOHCOIbHOM NPUIIOKEHHH.

Co3narb npunoxkenne WindowsForms o BApPUAHTY, B KOTOpOe
no6aButhk KHOMKY BBIXO/I.

[Mopsok BBIMOMHEHHS PaOOThI

3ananue 1 M3yuyenue okoH u ciay:x0 cpeabl pa3padorku VisualStudio

[Tocne Bwi3oBa VisualStudio Ha skpaHe mosBIsSETCS TIaBHOE OKHO.

OCHOBHBIMH DJIEMCHTAMU  SIBJITIOTCS:

CTpOKa 3arojioBKa, CoJiepsKallasi Ha3BaHHe MPOrpaMMBbl M UMs OTKPBITOrOaiiia, a TakKe KHOIKH
CBEpTHIBaHUS, BOCCTAHOBIICHUS U 3aKPBITHS;

CTpOKa MEHIO, KOTOpasi MPEACTABISAET AOCTYI KO BceM (YHKIUSAM M KOMaHJIaM;

MaHeJIb DJJIEMEHTOB, COCTOSIIIAs M3 HECKOJbKHX 3aKJIaJoK, Ha KOTOPBIX pacCIoJIaratoTcs
BU3yaJIbHbIE KOMIIOHEHTBI, UCIIOIb3YEMBbIE TIPH CO3/IAHUH MPOTPAMM;

OKHO CBOMCTB, B KOTOPOM TMPOW3BOJUTCA HACTPOMKA OCHOBHBIX CBOMCTB BH3YyaJbHBIX
KOMIIOHEHTOB;

CITMCOK OIIMNOOK, COEp KAl ONTMOKY, HAICHHBIE TPAHCISATOPOM Ha BCEX TAIax MOCTPOCHUS
MIPOEKTA!

0003peBarelnb penieHui 00eCeunBaeT BEIOOP PEIICHUS, TPOEKTA, UCXOIHOTO (haiisia, CChUIOK Ha
BHEITHHE COOPKU U TIPOUUX PECYpPCOB, KOTOPBIE HOOPa3yIOT MPOEKT.

Visual Studio




B mento @aiin nocnenoBarensHo BeiOepuTe myHKThI Co3nath U [IpoexT.

Visual Studio

B o6nactu Kareropuu ma6nonoB otkpoiite Visual C#, a 3atem menkaureWindows.

B o6nactu Ila6monsl menkaure KoHcombHOe mpuiiokenue. BBeaure mMs npoekTa B mosie Mwms.
Haxxmute kHonky OK. B O0o3peBaTtere peieHnil nosBUTCS HOBbBIM MTPOEKT.

Ecmu ¢aiin Program.cs He OTKpBIT B peJakTOpe Koja, LIETKHUTE MPaBOM KHONKOW MBIIIH
Program.cs B 0003peBarese pemeHuii, a 3aTeM HaXMHUTE KHONKYIIpocMOTpeTs Ko.

JIrobass mporpamma Ha si3bike C# - 3TO HAaOOp KJIaccoB, KOTOpPbIE B3aUMOJICHCTBYIOT IpPYT C

JIPYTOM.
B omHOM U3 KaccoB mporpamMMbl JODKHA HAXOAUTHCS, TAK HA3bIBas «TOYKA BXOJIa» - CTATUYECKHIA

Mmeto] Main. Haimune uiy 0TCyTCTBHE 9TOTO METOa ONPEAEIIET TUII OIy4aeMOoro pe3yabTara
KOMITUJISILIUU — COOPKHU.

Ecnu Meron mpucyTcTByeT — nojiydaeM ucnoiHsaeMmyro nporpammy EXE, BIpoTHBHOM ciydae —
6ubmmorexy DLL. Knaccel Moryt ObITh BIOXEHbI Apyr B jApyra. Ho Touka BXxoja JOJKHA OBITh
TOJIBKO B OJTHOM.

Knacc onpeznensiercs ¢ moMOIIbO KJIFOYEBOro ciioBa class, mocie KoToporouaeT ums kiacca. Teno
KJIacca 3aKJIF0YaeTCs B (PUrypHbIE CKOOKH.

S3pik nporpammupoBaHuss C# 4yBCTBUTENEH K PETHMCTPY CHUMBOJIOB, ITO3TOMYy Meron Main
JIOJKEH HauMHaThes ¢ 0osblIol OykBbl. KpoMe TOro, 3TOTMETO ] IOJIKEH ObITh OMpEeNIeH Kak
static, 4TO MO3BOJMT BBI3BATH METOJ 0€3 co3JaHHMd OO0bEKTa Kiacca. 3aroJioBOK MOYKHO
0€300JI€3HEHHO YIIPOCTHUTH, yOAIUB apryMEHTBI, KOTOpBIE, KaK MpaBwilo, He 3anaiorcsa. OHu
UMEIOT CMBICJ, KOrJa IIPOEKT BBI3BIBACTCS W3 KOMAHIHOM CTPOKH, IO3BOJISASA C IOMOIIBIO
IIapaMeTPOB 3aJaTh HYKHYIO CTPATETHIO BBIIIOJHEHUS IPOEKTA.

Bcrasbre cnenyronuii ko B Metoq Main Mexty GurypHbIMHCKOOKaMU:

Console.WriteLine("Bcem npuset! S, <®@amunus, Ums>, 3aeck u paasctpeue!");
Console.ReadKey();

Haxxmute xknaBumry FS nist 3amycka npoekta. [losiBisieTcss OKHO KOMaHTHOMCTPOKH, COIepKaIiee
CTPOKY.
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2 Cozpanue mpmwioxenuss WindowsForms

SAnpom Windows-niporpamMm, HamucaHHbix Ha C#, sBusercs ¢opma. Dopma WHKANCYIUPYET
OCHOBHBIC (D)YHKIIMH, HEOOXOMUMBIE JUI: 1) cO3MaHUS OKHA, 2) €ro OTOOpa)KeHUsI Ha dKpaHe U 3)
nosydeHus: cooOmnieHnii. MopMa MOXKET MPEACTABIATH COOOH OKHO JIOOOTO THIA, BKIFOYAS
OCHOBHOE OKHO IPHJIOKEHUS,TOUSPHEE HITH JTAXKE THAIIOTOBOE OKHO.

[lepBoHayaabHO OKHO CO3/a€TCA IYCTHIM. 3aT€M B HEro J00ABIAIOTCS MEHI0 M 3JEMEHTHI
YIIpaBJICHHs, HAIIPUMEP KpPaHHBIC KHOIKH, CIUCKH W (uaxku. Takum oOpazom, GpopMy MOKHO
NPEeJICTaBUTh B BUJIE KOHTeWHEepa A Apyrux Windows-00beKTOoB.

CoObITHE — 3TO HEYTO, MHUIIMHPYEMOE NEHCTBHUSAMHU MOJB30BATENsI MPU paboTe C OKOHHBIM
uHTEpdeiicom.

B Windows omnpeneneHbl pa3inyHble TUIBl YIPABISIOLUX 3JEMEHTOB: dKpaHHbIE KHOIKH,
Gbaxxku, mepekroyaTeNu, OKHa CIIUCKOB.

HecmoTpss Ha pasnmuuust MeXAY HHMH, CIOCOOBI HMX CO3aHHsA W 00pabOTKH MPHUMEPHO
OJIMHAKOBBI.

B wmento ®aiin BeiOepute komanay Coznate u menkaute [Ipoekt. Beibepure 1a0JIoH
[Tpunoxenne WindowsForms, B mosie Umst BBeguTe

MyProject u Haxxmute kHOnKy OK.

Otkpoercs  koHcTpykTOop WindowsForms c bopmoii Windows. O10
0JIb30BaTENbCKUM HHTEp(dEIC A1 CO3/1aBaeMOro MPUIIOKEHHS.

Hecmotps Ha TO, 4TO MBI BUAUM TOJBKO (OpMY, HO CTApPTOBOM TOUKOM BXoja B rpaduueckoe
MIPUJIOKEHUE sIBJIsieTCs Kiacc Program, pacnonoskeHHsbiid Bdaiiie Program.cs:

B menro Bua menkuure [lanens 371€MEHTOB, YTOObI OTKPBITH CIIUCOK JIEMEHTOB YIIPABJICHUS.
Pa3Bepuure cnincox CTaHIapTHbIE 3JIEMEHTHI YIIPABJIECHUS M MEPETAIINUTE IEMEHT YIPaBICHUS
Label.

Taxxe, U3 crnMcka naHenu 31eMeHToB CTaHIapTHbIE SJIEMEHTHI YIIpaBJIeHUs epetamuTe B Gopmy
KHOIIKY Button u moMecTuTe ee psaoM ¢ MOIIKCHIO.

JIBaXIbl IETKHUTE HOBYIO KHOIIKY, YTOOBI OTKPBITH pelakTop koja. Visual C# BcTaBMI METO[ C
umeHeM button] Click, KoTopblii BBIIONHAETCS IPU HAXKATUM KHOTIKH.
M3MeHnTEeMeTOICIeAYIOIIUMOOPa30M.

private void button1_Click(object sender, EventArgs e)

{
labell.Text = "Hello, World!";

}

Haxxmute xnaBuiry F5 4To0bI CKOMIUINPOBATh U 3aIlyCTUTh MPUI0KEHHUE.

[Ipy HaxxaTUM Ha KHOIKY Temepb OyAeT BBIBOAUTHCA TEKCTOBOE COOOLIECHHE.DJIEMEHT
ynpasieHuss TextBox MO3BOJSET OCYLIECTBIATh BBOJ TEKCTOBOW uH(opmaiuu. BaenenHoe
3HayeHue nomemaercs B textBox.Text

Jns mpeoOpa3oBaHys IEpEMEHHBIX B IPYroi TUII BOCIONIb3yHTeCh MeTogoMConvert.

Jnsa  Bblmaum MPEIYNPEXKAAONMX COOOIMIEHUH  HCHONb3YHTE METO.
MessageBox.Show(“Coobimenne’)

Jlnst BeIXO/1a U3 TIpoeKTa ucnonb3yite Meron Application.Exit(). 3nauenns progressBar u trackBar
XpaHsTcs B cBoiicTBe Value.

17



UToObl BBIMIONHATE JEHCTBUS C d3JeMEHTaMH (OPMBI, COJCPXKAIIMMH YHCIIOBBIE 3HAYCHUS,
HeoOXoauMo TpeoOpa3oBaTh MX B YHMCIOBOM (opmar, T.K. Ha GopMe Bce OTOOpakaercs B
TeKCTOBOM  Buzae. Jliusg  osTtoro  HEOOXoauMO  3a1aTh  KOMaHAYy  I[peoOpa3oBaHUs
Convert. ToInt32(<rekcToBOe 3HaUCHHE™>).
Hamnpumep, Convert. ToInt32(label1.Text).

YtoOsl mpeoOpa3oBaTh 3HAYCHUS BBIYHMCIICHHA B TEKCTOBBIA  (hopmar,
ucnonszyem Convert. ToSnring(<snaueHue>).
Hanpuwmep,

textBox1.Text = Convert. ToString(2 + 6 - 1);mu
textBox1.Text =(2 + 6 - 1).ToString();

Coz[epmaHHe 0oT4YCTa

HazBanue paboTbl

L{enb paGoThI

TexHuyeckue cpeacTBa o0yueHus
3ananust (yCIOBHs 3a/1a4)
[Topsiiok BHIMOTHEHUS PabOTHI
OTBeTHI HA KOHTPOJILHBIE BOMPOCHI
BriBon

BapuanTsl 3amanuii

3ananue 3

Pa3paboTka npoekTta, cogeprkaiiero Gopmy, Ha KOTOPYIO IOMELIEHbI IBEKHOIIKU U TPU JIEMEHTa
ynpasienus label. Ilpn Haxatun Ha TIEpBYIO KHOIKY B3JeMeHTe yrnpasieHus labell Bbimaercs
Bamma dammius, B label2 — ums, B label3 — oTuecTBO, Mpy HaXKaTHK HA BTOPYIO — HAJIMUCH MEHSIOTCS
MECTaMH.

Pa3zpaboTka mpoekTa, coiepxkamiero ¢opMmy, Ha KOTOPYI IOMEIIEHa KHONKAa M 3JIEMEHTHI
ynpasneHus label u textBox. Ilpu Haxkatuu Ha KHOIIKY COAEpPKMMOE 3JIEMEHTA YIIpaBJICHUS
textBox1 BeigaeTcs B anemenTe ynpasneHuslabell.

Pa3pabotka mpoekrta, copepxaiiero ¢opMy, Ha KOTOPYIO IIOMELIEHa KHONKAa W 3JIEMEHT
ynpasineHus label, comepkammii ynciaoBoe 3HadeHue. lIpum KaxaoM HaXaTuM Ha KHONKY K
COJIEpXKUMOMY dJIeMeHTa yrpasienus labell nobGasisiercs emie equHuUIA.

Pa3pabotka nmpoekTa, cojepxaiiero ¢Gopmy, Ha KOTOPYIO IOMeIlleHa KHOIKa yrnpasieHus, label
u 2 snemeHTa textBox. Ilpu HaxaTny Ha KHOIIKY COZIEpKUMOE 3JIEMEHTOB yIpaBieHus textBox1 u
textBox2 BbIaeTcs B a1eMeHTe yrpasieHus labell.

PazpaboTrka mpoekta, coaepxamiero (Gpopmy, Ha KOTOPYIO MOMEIIEHBI 3JEMEHTHI YIPaBIICHUS
textBox u label ¢ Texctom «bbuto HabpaHo ». [Ipu kaxaoM M3MEHEHUH 3HaueHHs textBox ero
conepxumoe nobdasisiercs B label mocne cioB «, a 3arem ».

Pa3zpaboTka mpoekTa, coiepxkamiero ¢opMmMy, Ha KOTOPYIO IOMEIIEHbl KHOIKA, 3JIEMEHTHI
ynpasneHus textBox u label. [Ipu Haxxatun Ha KHONIKY conepkumoe textBox Beiaaercs B label.
Pa3zpaboTka mpoekrta, coxepxkaiero (Gopmy, Ha KOTOPYIO NOMELIEHbl KHOIKA, JBa 3JEMEHTa
ynpasieHus textBox, comepxammx umcna, u label. Ilpm Haxkatuu Ha KHONKY COAEPKUMOE
textBox ckiiagpIBaeTcs ¥ BBIAAETCS MOcie cojepkumoro label B Buze coobiienus B MessageBox.
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PazpaboTka mpoekTa, comepxamero (opMy, Ha KOTOPYIO IOMENIeHa KHONKAa M 3JEMEHT
ynpasieHus label ¢ mpou3BoIbHBIM TeKCTOM. I[IpM HaXkaTUM Ha KHONKY COJEPKHUMOE 3JIEMEHTa
ynpasnenus label n3amensiercs Ha Ha3BaHKE Ballel TPYIIIIHL.

Pa3zpaGotka mpoekra, cozaepxamiero ¢GopmMy, Ha KOTOPYIO IIOMELIEHAa KHOIKAa M 3JIEMEHT
ynpasnenus label, B koropom conepxkutcs cnoBo «ceroqus» u dateTimePicker. [lpu naxaruu Ha
KHOIIKY coepkuMoe ieMmenTa ynpasieHus dateTimePicker no6asnsiercsiB label.

PazpaboTka mpoekTa, copepkamero (GopMmy, Ha KOTOPYIO IOMEIIEHa KHONKA W 3JIEMEHT
ynpasieHus textBox. Ilpm HaxaTuM Ha KHOINKY COAEP)KHMOE 3JIeMEHTa ympasieHus textBox
BBIZIAETCS B BHJE cooOmieHus B MessageBox.

Pa3pabotka npoekTa, cogepxaiiero ¢opmy, Ha KOTOPYIO IOMEIIEHa KHOIKa M JBa 3JEMEHTa
ynpasienus label. Ilpu Haxxatum Ha kHONKy B MessageBox BblIaeTcs colep)KUMOE 3JIEMEHTOB
ynpasnenus labell u label2.

Pa3zpaboTka mpoekra, comepxamero (GopMmy, Ha KOTOPYIO IOMEIIEHa KHOMKa M 3JIEMEHTHI
ynpaenenus textBox um dateTimePicker. Ilpm Haxkatum Ha KHOIKY COJEPKUMOE JJIEMEHTA
ynpasnenus dateTimePicker Bbinaercs B textBox.

Pa3zpaGoTka mnpoekTa, copepkaiiero ¢GopMmy, Ha KOTOPYIO IOMEIIEHAa KHOIKA W 3JIEMEHTHI
ynpasieHus textBox u label, conepkamue uucnoBble 3HaueHue. [Ipu KaxaoM HakaTuu Ha
KHONKY K COJEpXHMOMY »3JIeMeHTa ympanieHus labell poOaBisiercst cozmepkuMmoe 3JIeMeHTa
ynpasieHus textBox.

Pa3zpaGoTka mnpoekra, coxepxamiero (opMmy, Ha KOTOpYIO IOMEIIEHAa KHOMKA M 3JIEMEHT
ynpasienus label, comepkammii umciaoBoe 3HadeHue. lIpum KaxIoM HaXaTUH HAa KHONKY K
coJepKUMOMY 3JieMeHTa ynpasieHus labell nobasmusercs emie equHULA.

PazpaboTtka mpoekrta, copepkamiero (opMy, Ha KOTOPYIO TOMEIIeHa KHOIKA, 3JIEMEHTHI
ynpasienus label u monthCalendar. [Ipu HakaTuu Ha KHOIIKY B 3yieMeHTe yrpaBienus labell
BBIJIaeTCsl BEIOpaHHas naTa, a B label2 nenp Henenm.

Pa3zpaGoTka mpoekra, conepxamero (GopMmy, Ha KOTOPYIO IOMEIeHa KHOIKA, 3JIEMEHTBI
ynpasieHus label, B koropbix nmomenien Tekct, 1 monthCalendar. Ilpy Ha)kaTum Ha KHOIKY B
anemeHTe ynpasieHus labell no6asnsercs Texymas aata, a B label2 nens nenenu.

Pa3pabotka mnpoexta, coxaepxkamero ¢opMy, Ha KOTOPYIO TIIOMEIIEHAa KHOMKA, 3JEMEHT
ynpasineHus pictureBox. Ilpm HaxkaTMMm Ha KHONKY B dJ€MEHTEe ympaBieHus pictureBox
noOaBisieTcst n300pakeHne u3 (aiina, ccbulka Ha KOTOPBIM HAauYMHAETCS C (@, a 3aTeM ClelyeT
HOJHBIN MyTh K (hailiny B kaBblukax, Hanpumep @ "C:\Users\...\kpyr.png"

PazpaboTka mpoekrta, copepkamiero (GopMy, Ha KOTOPYIO IOMEIIEHAa KHOMKA, 3JIEMEHTHI
ynpasinenus label u dateTimePickerl. Ilpu HaxkaTuu Ha KHOIKY B 371eMeHTe ynpasieHus labell
BBIZIa€TCs BRIOpaHHAs JaTa, a B label2 nenpHeaenu.

Pa3zpaboTka mpoekTa, coiepxamero (GopMmy, Ha KOTOPYIO IOMEIIeHa KHOIKA, 3JIEMEHTBI
ynpasneHus label, B kotopsix nomemien Tekct, u dateTimePickerl. IIpu HakaTMM Ha KHONKY B
aneMeHTe yrpasieHus labell nobasisercs Tekymas aata, a B label2 nens nepenu.

Pa3pabotka mpoekra, conepkamiero (opMmy, Ha KOTOPYIO MOMEIIEHAa KHOMKAa M DJIEMEHT
ynpasieHus textBox. [Ipu HaxaTuu Ha KHOIIKY MeHseTcs LBeT (hoHa, 11BeT GoHa B textBox u nper
TEKCTa.

Pa3zpaboTka mpoekTa, coaepskaiiero (GpopMmy, Ha KOTOpyrO MOMeIleHa KHomka. [Ipu HaxaTtuu Ha
KHOIKY B KauecTBe (hoHa 100aBiseTcsa nzodpaxenue u3 ¢aiiia, ccbulka Ha KOTOPbIM HauMHAeTCs ¢
@, a 3aTeM cieyeT MOJIHbIA MyTh K (aiiny B kaBblukax, Hanpumep @"C:\Users\...\kpyr.png"
Pa3paboTtka mpoekra, comepxamiero ¢GopMmy, Ha KOTOPYIO IOMEIIEHAa KHOMKH W DJIEMEHTHI
yrpasinenus label. [Ipu Ha>kaTun Ha O/IHY KHOIIKY MEHSIETCALBET (pOHA, a Ha APYTYIO — [IBET TEKCTa
B label.
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Pa3zpaboTka mpoekTa, copepkamiero (GopMmy, Ha KOTOPYIO IOMEIIEHAa KHOMKAa U HIEMEHTHI
ynpasnenus label, B kotopom comepxurcs ciaoBo «ceroaus» u dateTimePicker. Ilpu Haxkatnu Ha
KHONKY 1o BbiOpanHoil nate B dateTimePicker B labell nmoGaBnsercs nens Hemenu, a B label2
TEKy1ee BpeMs.

KoHTposibHBIE BOIIPOCHI

UYro takoe Visual Studio?

OcHoBnble Bo3MokHOCTH Visual Studio.

Uro takoe Microsoft. NET Framework u jyis uero ucnomnn3yercsi?

J71s1 4ero ciy’>KUT KOHCOJIBHOE MPUIIOKEHUE?

Yro Takoe Gopma 1 I Yero npeaHa3HaueHa?

Kax 3amath Ha3BaHue, BET U JIpyrue napameTpbl GopMbl?

Jlns gero ucnonb3yeTcs 3eMeHThl yipaienus label, textBox, kHonka?

s dero  UMCHONB3YeTCs DJIEMEHTHI yopasieruss DateTimePicker u
MonthCalendar?

Yewm otimmuarorcst DateTimePicker u MonthCalendar?

IMPAKTHYECKASI PABOTA Ne 2 CO3JJAHUE KOHCOJIBHBIX ITPUJIOXKEHUI
Henu:
- BBEJICHHE B KOHCOJIbHBIC MpuiiokeHus C#.
3amauu:
- 0a3oBbIe cBenleHus 0 mporpamMmmupoBanuu B cpene .NET;
- BBOJI ¥ BBIBOJ] B KOHCOJIb;
- CTPOKH U MAaCCHUBBI,
- CTPYKTYPBI U KJIacChl;
- CBEJICHUS O CUCTEME.
1.1. Konconsnoe npunoxenne Hello
['maBHass 0COOEHHOCTH MPH TporpaMMupoBaHnu Ha C# — cHavaja co3ja- eTcst Kilacc, B
KOTOpPOM OITpe/ieNieH cTaTu4eckuii MeToq Main ¢ mapamerpom wiu 6e3 Hero. Koa mporpammsl
OIMUCBIBACTCA BHYTPH OTOr0 MCTOAA W BBIIIOJHCHHE MPOrpaMMbl HAYHMHACTCA C HETO. ,prrafl
0c00EeHHOCTh — BCE ecTh 00BEKT, U Haciexyercs oT System.Object.
Cozmanum npoekT KoHcosbHOTro npuitoskenust C#, HazBanue SharpHello.
[Tocne co3nanus mpoekta ¢aitn Program.cs conepKUT MPUMEPHO CIAEAYIO- U KO
using System;
using System.Collections.Generic;using System.Linq;
using System.Text;

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

}
}
}

Bwmecro aupektussl npenponeccopa #include B C# ucnonb3yercs using u

Jlasee UCIojb3yeMble MPOCTpaHCTBA UMEH. OCHOBHBIM MPOCTPAHCTBOM MMEH SIBJsieTcs System.
B HeM ompeaeneHO MHOroO JIpyrux HpPOCTPAHCTB, KOTOPBIE MOJAKIIOUAIOTCA II0 MEpE
HeoOxomumocth. Visual Studio aBromMaTHYecKr BKIIIO- YaeT HEKOTOPHIE MPOCTPAHCTBA, ITO HE
3HAYMT, YTO BCE OHU MOTPEOYIOTCA.
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Yacru kona C# pacnonararorcs B MPOCTPAHCTBAX UMEH, Ha3BaHHE KOTO- PBIX COBIAMAET C
HA3BaHMEM IIPOEKTa, HO MOXKET U3MEHATHCS POTPAMMHCTOM.

Beck xon pacnonaraercs BHyTpu mMetona Main. Ceiigac 3TOT METOA CO- JIEPKUT TOJIBKO
orepaTop Bo3BpaTta return 0, eciu ¢pyHkius Main oObsiBIeHa Kak int, UM HUYETO HE COACPHKUT,
ecnu GpyHKIMs Main 00bsiBIeHa Kak void.

Jlns BBOJA W BBIBOJa B KOHCOJIb Hcmonib3yercs kiacc Console u ero mero- ne1 Write,
WriteLine, Read u ReadLine. MeTos! co ciioBoM Line 4nTaroT Wiu 3aMCHIBAIOT KOHEIl CTPOKHU
(cumBou newline).

[TepBoe mpunoxenne HaunHaeTcs ¢ BeiBoAa ctpoku Hello, World!:
class Program {
static void Main(string[] args) { Console.WriteLine(''Hello, World!'");

}
}

s mpoBepku 3anmyckaeM npriioxenue npu momornu Ctrl+FS5.
JloGaBuM B mIporpaMMy CTaTUYECKUN METOJI, MMOJHOCTHIO COBMAMAIONIMK cMeTooM Main,
3a UCKIIIOYEHHEM TOTO, YTO Ha3BaHHE METOJIa arguments:
namespace SharpHello {class Program {
static void Main(string[] args) {arguments(args);
}
static void arguments(string[] args) { Console.WriteLine(''Hello, World!"');
}
}
}

Cnenyroumii Tect — BbIBOA mnapamerpoB ¢yHkiuuu Main. Cucrema ¢op- Mupyer
CTPOKOBBII MAaCCHB TapaMETPOB, KOTOPHIH mepeaaercs pyHkuun Main.
[TapameTpbl KOMaHHOW CTPOKH MEPETAIOTCS KaK MAaCCUB, pa3Mep MacCHBa
— 910 ero cBoictBo Length. Jlns mepebopa s1eMEeHTOB MaccuBa MOXKHO MC-TIOJIb30BATh
nukJ foreach.
HaunewMm ¢ mpocrtoro, o0braHorO0 11ukia for:
static void arguments(string[] args) { Console.WriteLine(''Hello, World!'');
for (int i = 0; i < args.Length; i++) {Console.WriteLine(args[i]);
}
}

YroObl MpOTECTUPOBATH 3TOT (PparMeHT KoJa, HYKHO 3allyCTUTh HpPUJIO- JKEHUE U3
KOMaHJHOM CTPOKHM, MpH momomu, Hanpumep, FAR, m n0o6aBuTh npu 3TOM HECKOJIBKO
IIapaMeTpoB, HaIIpUMeEp:

HelloWorld first second 456

31ece B KOMaHJHOM CTpoke Tpu mnapamerpa. CKOMIMIMPOBAHHOE MPHIO- >KEHHE
HaxonuTcs B Karajore bin\Debug. Ecnu Bce caenaHo mnpaBWiIbHO, TO B KOHCOJb OyAeT
BBIBEJ/ICHO:

Hello, World!first
second456

Jns TectMpoBaHUs JIydllle YCTAHOBUTH IApaMETPbl KOMAaHJIHOM CTPOKH B CBOMCTBAX
npoekTa, pazznen Debug, Command Arguments.

A Tenepb mpoOyeM BBIOIHUTD TO e MPU oMol 1ukia foreach:
foreach (string s in args) {Console.WriteLine(s);

}

1.2. Yrtenue u 3anuch B KOHCOJb
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Meton WriteLine (Write) mo3BoJisieT BBIBOAUTH U TIepeMeHHbIe. JIJis 3TOro B TOM MecTe
CTPOKH BBIBOJA, TJe TPeOyeTCs BBIBECTH NMEPEMEHHYIO, CTaBUTCS OJOK {n}, TIe n — HOMEp
IIEPEMEHHOM B CIMCKE, KOTOPBIM CIIEAyeT 3a CTPOKOM uepe3 3alsiryro. byneM BbIBOIUTH
napaMeTpbl KOMaHJIHON CTPOKU C YKa3aHUEM UX HOMepa:

static void arguments(string[] args) { Console.WriteLine(''Hello, World!"');
for (int i = 0; i < args.Length; i++) {Console.WriteLine(args[i]);

}

foreach (string s in args) {Console.WriteLine(s);

}

for (int i = 0; i < args.Length; i++) { Console.WriteLine(''Parameter {0} is {1}", i, args[i]);

}
}

Tectupyem 3Ty 4acTh Koaa. Y 0e:KIaeMcsl, YTO B KOHCOJIb BBIBOJAUTCS:
Parameter 0 is first Parameter 1 is secondParameter 2 is 456
OrnuceiBaeM HOBBIN cTatnueckuii meton dialog:

static void Main(string[] args) {

/larguments(args);dialog();

}

static void dialog() {

}

Utenue xoHconu BeimoHseT mMeton ReadLine. Chavana B metone dialog
3aMPOCHUM UM T10JIb30BATEIIS:

static void dialog() { Console.Write(''Kak Bac Ha3bIBaTh: '');

}

3areM OOBSBISIEM TEPEMEHHYIO S THIMA sString W NMPUHUMAaeM B HEE TO, YTO BO3BPATUT
meTo 1 ReadLine. ITocie 3Toro BEIBOJAMM B KOHCOJIb IIPUBETCTBHUE:
string s;
s = Console.ReadLine(); Console.WriteLine("IIpuser, {0}!"",s);
[anee 3anpammBaeM BO3pacT, IPUHUMAEM €r0 U BBIBOJMM:
Console.Write(''Bam Bo3pact: "');s = Console.ReadLine();
Console.WriteLine(''Bam {0} aet (roma).", s);
3amyckaeM MporpaMMmy, BBOAHMM 3alpallidiBaeMble 3HAUYCHUS. YOekIZaeMmcs, 4YTO 3HAYEHUS
HepeMeHHI)IX BBIBOJIATCH.

IMPAKTUYECKAS PABOTA Ne 3. PEHIEHUE 3AJTIAY C IOMOIIBIO IUKJIOB 1
BETBJIEHUI
YcaoBubliii onepartop if

Leasb paGoTbl: HayyUTHCS MPHUMEHATH YCIOBHBIC BETBJIEHUS HPU Pa3pabOTKe JIOTUKU
IIPOrpaMMBI.

Ornncanue nporpaMmsbl

[IporpamMma mpenocTaBiseT MOJIB30BATENI0 BO3MOXKHOCTH BBECTH JaHHBIE O cebe B
dbopmare ankerhl. [y yKazaHUs IMOJja MCHOJB3yeTCs KOMIOHEHT comboBox, oOpa3oBaHus —
radioButton, TOMOTHUTENHHBIX HABHIKOB (3HAHUS MHOCTPAHHOTO sI3bIKA M YMEHHUs paboTaTh 3a
koMmmbroTepoM) — checkBox.

[To pe3ynapTaraM aHKETHPOBAHUS TMOSBISIETCS JIMATOTOBOE OKHO C COOOIIEHUEM.
[IpeTenaeHT mosydaer paboTy, €CIM: 3TO MY)XYHMHA B Bo3pacTe oT 25 a0 50 jer ¢ BBICIIUM
o0Opa3oBaHHEM, UMEIONIUI HABBIKK Pa0OTHI ¢ KOMIBIOTEPOM.
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Wutepdeiic

o Anketa =oEa

BeemuTe, noxanyiicTa, CBOM DaHHbIE

Bospact

Mon -

[7] Zarme wrocTparHoro Assica

OfpasoeaHue
A ] ZHanwe KomnetoTepa

_! Ha4YaneHoE

) cpepHee
d Beison,

_! BblClWes

YcioBHbI onepaTop switch

Lesb padoThI: HAYYUTHCA IPUMEHSATH OEPaTOP MHOXKECTBEHHOI'O BBIOODA.
Onucanue nporpaMmbl

B craposnoHnckoMm kaneHJape ObUl NPUHAT ABEHAAUATWIETHUM 1MKiI. ['oxbl BHYyTpu
LIMKJIa HOCWJIM HAa3BaHUS KUBOTHBIX:

KpBICBI, KOPOBBI, TWUIpa, 3ailla, JApakoHa, 3MeW, JIOLIaau, OBIbI, 00€3bsAHBI, INETyXa,
CO0aKy U CBUHBM.

Hanucate nporpaMmy, KOTOpast IO3BOJIAET BBECTH HOMEP I'0Jja ¥ II€4aTaeT ero Ha3BaHue
10 CTapOSANOHCKOMY KaJeH1aplo.

BBoautrcs ron, m mporpamma otoOpakaeT HHGOpPMALMI0 O >KUBOTHOM-CUMBOJIE U
COOTBETCTBYIOIYIO KapTHUHKY (KOMIIOHEHT pictureBox).
CgoiictBo Imagelocation XpaHUT MOJHBIN MYTh K (ailly KapTUHKH.

Uro06bl HE yKa3bIBaTh MOJHBINA MYyTh, MANKy ¢ KAPTUHKAMU HEOOXOIMMO XPaHHUTh B TOM
&Ke Karanore, rae ¢ain npunoxenus. s omnagku nporpaMmsel U3 cpeabl C# manky KapTHHOK
HY>KHO TTOMECTHUTH B KaTasior bin\Debug cBoero mnpoexra.
Crnpaska: 1996 r. — rox KpbIChl — Ha4aja0 OYEPEIHOTO LIUKIIA.

WnTepdeiic

a:' Forml [F=|Eom(F5)

lon

Cumeon

Beieon
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Ucnoan3oBanue uukiaa B C#

HCJIL paﬁoTbI: pPaccMOTPETH UCITIOJIB30BAHUEC KIIACCUYECKOT'O IUKIIA for.

Onucanue nporpaMmbl

C moMoIipio IUKJIAa IporpaMma HaXxoJUT CYMMY BCEX HAaTYpaJbHBIX YHCE B JUAIa30HE
oT A 10 B. A u B BBOIITCS OJIH30BATEIIEM.

B cmucke listBox moka3pIBaroTCS MPOMEKYTOUHBIE PE3yJbTaThl CYMMHPOBAaHUS Ha
KaXKJIOM IIIare uKia.

Wutepdetic
(60 Limen =[5 [ |

Haith cymmy Bcex HaTypansHeIX Yucen 5=0+1

S=1+2

ot 1 oo 4 5=3+3

S=6+4

Haiim
10
Huxa for

Heanb padoThi: HAYYUTHCS IPUMEHATH LIUKIIBI IPH PELIEHUU 33]1a4.

Onwucanue mporpamMmmbl

ExxemecsuHas CTHNEHIUsI CTyJeHTa cocTaBisieT A py0., a pacxolbl Ha MPOXKUBaHUE
NPEBBILIAIOT CTUIICHIUIO U COCTaBIISIOT B py0. B Mecs.
Pocrt 1ien exemecsyHO yBenmuuMBaeT pacxosl Ha 3%.

CocraBbTe mporpamMmy pacdera CyMMBbI JIEHEr, KOTOPYI0 HEOO0XOAMMO €AMHOBPEMEHHO
MOMPOCUTD Y POJIUTENEH, UTOOBI MOKHO OBLIO MPOKUTH YueOHbIH rof (10 Mecsues), UCHOIb3YS
TOJIBKO 3TH JIEHBI'M U CTUIIECHIHIO.
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Wutepdeiic

r 5
o5 Pacuetsl cryaexTa |Eﬂli—hj
Cmunexgmn py6.
Pacxope Ha 1 mecay pye.
Paccuvtam
HyxHo nonpocuts pyG.

IMPAKTUYECKAS PABOTA Ne4. IMTEPAJIBI
Onucanue 1aHHBIX

Tunsl 1aHHBIX HMMEIOT 0COOEHHOE 3HaueHue B A3blke C#, TOCKOJIBKY 3TO CTPOrO
TUIIU3APOBAHHBIN SA3bIK. JTO O3HAYaeT, YTO BCE ONEpALMU IOJIBEPIalOTCA CTPOrOMY KOHTPOJIIO
CO CTOPOHBI KOMIIUJISITOpPAa HAa COOTBETCTBHUE THUIIOB, NPUYEM HEIONYCTHMbIE OIEpali HE
KoMnuiupytoorcs. Takas cTporas NpoBepka THIIOB I03BOJIIET IPENOTBPATUTh OUIMOKU U
NOBBICUTh HAJEXKHOCTh Mporpamm. Jlyisg obecrneuyeHUss KOHTPOJISI TUIIOB BCE IEPEMEHHBIE,
BBIP)KEHUS U 3HAYCHUS JIOJKHBI IPUHAIEKATh K ONPEIeIECHHOMY THIy. Takoro moHsTus, Kak
"OecTurnoBas" mepeMeHHas, B JIaHHOM S3bIKE€ IMPOrPAMMUPOBAHMSI BOOOILE HE CYIIECTBYET.
bonee Toro, TMI 3Ha4YeHUs OIpeNeNseT T€ Olepaluy, KOTOPbIE pa3pelIaeTcsl BBHIIOIHATh Hal
HuM. Onepanusi, pa3pelieHHas s OJHOI0 TUIA JaHHBIX, MOKET OKa3aThCsl HEJAOMYCTUMOM 1is
Jpyroro.

B C# nmerorcs nBe oOuiye KaTeropuy BCTPOEHHBIX THUIIOB JAHHBIX: TUIBl 3HAYEHUU U
CCBhIIOUHBIE TUIBL. OHU OTIMYAIOTCS MO COJNEPKUMOMY IepeMeHHOM. KoHlenTyalbHo pasHuLa
MEX/ly HUMU COCTOUT B TOM, YTO TUII 3HaueHus (value type) XpaHUT JaHHbIE HEMOCPEICTBEHHO,
B TO BpeMs1 KaK CCbUIOYHBIN THII (reference type) XpaHUT CCBUIKY Ha 3HaUe€HUE (PUCYHOK 1).

OTU TUNBI COXPAHSIOTCA B Pa3HbIX MECTaX MHaMsTH: TUIBl 3HAYEHHUI COXPaHSIOTCS B
00J1acTH, U3BECTHOM KaK CTEK, a CCbUIOYHBIE THUIIBI — B OOJIACTH, Ha3bIBa€MOW YyIpaBiIsIeMOi
Ky4en.

Tunel maHHBIX

I I
Tunel 3HaYeHUI CCBUIOYHBIC TUIIBI

[lenouunciaenusie
— THIIBI MaccuBbl

BemtecTBenHbIe

- Crpokn
THUIIBI

CHUMBOJIBHBII Knaccer

THUII ) 5

Jlornueckui
THII

JlecaTUIHBIN THIT




Pucynok 1 — CtpykTypa TUIIOB JaHHBIX

ebie THIBI

uint, long v ulong (tabnuna 1).
Ta6nuua 1 — Lleao4yncieHHbBIE TUIIBI

B C# ompenenensl BoceMb IICJIOYMCIICHHBIX THUIIOB: byte, sbyte, short, ushort, int,

Tun Onucanue JInanazon [Ipumepsl
0O0DBABIEHHI
sbyte 8-OUTOBBII 3Hako- |-128:127 sbyte val = 12;
BbIM 1esbIi (1 OaiT)
Tun Onucanue /Inamna3on [ Ipumepsl
0OBABIECHUI
short 16-0uTOBBII 3Hako- [-32768 : 32767 short val = 12;
BBII 11e71bIH (2 OaiiTa)
int 32-OUTOBBIIA 3HaKo- |2 147 483 648 : int val = 12;
BbIH 11e71b1 (4 OaiiTa) 2 147 483 647
long 64-0UTOBBII 3Hako- [-9223372036854775808: long vall = 12; long val2
BbIN 1enbli (8 Oait-TroB)  (9223372036854775807 =34L;
byte 8-OUTOBBII 6e33Ha- [0: 255 byte vall =12;
KOBBII HEIbIN (1
0aiiT)
ushort 16-06uToBBIi 0e33Ha-KOBLIH : 65535 ushort vall =12;
1enbIii (20aiiTa)
uint 32- OUTOBLIN Oe33Ha- 0:4294 967 295 uint vall = 12; uint val2 =
IKOBBIN LEIIBII 4 34U;
Oaiita)
ulong 64- OuTOBBIN Oe33Ha- 0 : ulong vall = 12; ulong
IKOBBIN LEIIBII (8 [18446744073709551615 val2 = 34U; ulong val3 =
0aifToB) S6L;
ulong val4 = 78UL;

BenlecrBeHHBIE THIIBI

BemiecTBeHHBIE THIIBI (TI/IHBI C IIaBaromiei TOqKOﬁ) MO3BOJIAIOT MPEACTABJIATL YHCJIA C

npoOHO# vacThio. B C# mMmeroTcst IB€ pa3HOBHIHOCTH THIOB JIAHHBIX C TUIABAIONIECH TOYKOM:
float u double. OHn TPEACTABISAIOT YUCIOBBIE 3HAYEHUS! C OJMHAPHOM M JABOMHON TOYHOCTHIO
COOTBETCTBEHHO (Tabnuna 2).

Tabnua 2 — BeriecTBeHHBIE THIIBI

Tun

Ormcanue

Jnanazon

[Tpumepb! 00BsBIEHUI
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float BerntecTBeHHBIN ¢ 1wia- SE-45 no (float val = 1.23F;
BAlOLLEH TOYKOW C OJUHAp- 3,4E+38
HOM TOYHOCTBIO (4 OaiiTa)

double [BemecTBeHHBIN ¢ 1ma- SE-324 1o |double vall = 1.23; double val2
BaloOIlE TOYKOH C JIBOU- 1,7E+308 =4.56D;
HOM TOYHOCTHIO (8 OAHTOB)

JlecATHYHBIA THII JAHHBIX

Jlia mpencTaBieHMs] YMCEN C IUIaBarOMIed TOYKOW BBICOKOW TOUYHOCTH MPEIyCMOTPEH
TakKe JecATHUHbIM T decimal, KOTOpPBIN MpenHa3HaueH MJisi MPUMEHEHHS B (UHAHCOBBIX
BBIYHMCIICHHUSIX. DTOT THIT UMEET Pa3psAaHOCTh 128 OUT [yIs mpeacTaBIeHUs YUCIOBBIX 3HAYCHHUI
B npenenax ot 1E-28 no 7,9E+28. Jlnsg oObuHBIX apudMeTHUIeCKUX BBIYUCICHUH C IIaBaOICH
TOYKOW XapaKTEepHBI OLIMOKH OKPYIJICHHS JAECATUYHBIX 3HAYCHHH. DTH OUIMOKH MCKIIOYAIOTCS
IIPY UCIOJIB30BaHMU THIA decimal, KOTOPBI MO3BOJISET MPEACTABUTh YHCIA C TOYHOCTHIO 110 28
(a mrOrmA W 29) nmecATWYHBIX pas3psuoB. brmaromaps sTomy Tunm gaHHbIX decimal crmocoOeH
MPEJICTABIISITh JECATHYHBIC 3HAYCHUS Oe3 OIMMOOK OKPYIJICHHS, OH OCOOCHHO YAOOCH IS
pacueToB, CBSI3aHHBIX C (PHHAHCAMH
CuMBOJIBI

B C# cumBosbl ipeicTaBieHbl HE 8-pa3psIHBIM KOJOM, KaK BO MHOTHX JIPYTUX SI3bIKAX
nporpaMMupoBanus, Hampumep C++, a 16- pa3psaHbIM KOJIOM, KOTOpBIM Ha3bIBaeTCA
toankooM (Unicode). B roHuKOE HAaOOp CHUMBOJIOB MPEACTaBICH HACTOJIBKO HIMPOKO, YTO OH
OXBAaTbhIBAaCT CHMBOJIbI MPAKTHUYECKU U3 BCEX €CTECTBEHHBIX SI3BIKOB Ha cBeTe. B C# ompenenex
TUn char, npencrapisouil 16-paspsiiHple 3HayeHus: 6e3 3Haka B npezaenax ot 0 go 65 535.
[Ipu osTomM cranmapTHeii Habop cuMBOJIOB B §-paspsgHom kojae ASCII  saBnsercs
MIOJIMHO>KECTBOM IOHMKOJA B npezaenax ot 0 no 127. CnenoBarenbHo, cuMBoJibl B koje ASCII
MO-TIPEKHEMY OCTAIOTCS AeWCTBUTENbHBIMU B CH.

Jlornueckuii TMI JTaHHBIX

Tun bool npeacTaBisieT ABa JOTMYECKUX 3HAYEHUS: "MCTUHA" 1 "1OXKB". DT JToTHYeCKue
3Ha4YeHHUS 0003Ha4aroTcsi B C# 3ape3epBUPOBAHHBIMU CIIOBAMHU frue W false COOTBETCTBEHHO.
CrnenoBarenbHO, TEPEeMEHHAs WU BbIpaXeHHe TUna bool OyneT MPUHUMATh OJHO U3 ATHUX
JIOTUYECKUX 3HAYEHUH.

Crtpokn

OCHOBHBIM THUIIOM TIpH PabOTE CO CTPOKAMH SIBIIACTCS THI String, 3aJalOlIuid CTPOKHU
nepeMeHHON AnuHbl. Tuml string TpeACTaBIseT MOCIEAOBATEIbHOCT, M3 HYNS Wid Oosee
CHMBOJIOB B KOJHPOBKE
Onukon. Knacc String B s3pike C# OTHOCHUTCA K CChUIOYHBIM THnaM. Han crpokamu -
00BbEeKTaMU 9TOTO Kjacca - OMNpeAeNieH IMPOKH Habop omepainuii, COOTBETCTBYIOIIUMA
COBPEMEHHOMY TPEACTABIECHUIO O TOM, KaK JOJDKEH ObITh YCTpOeH cTpokoBbld Tuil. [lo cyrtu,
TEKCT XPaHUTCS B BHUJIEC TIOCIE0BATEIILHON TOCTYITHOM TOJIBKO JJIsi YUTEHUS KOJUIEKITMMOOBEKTOB
Char.

PaccmoTpum camblie momnylnsipHble JaHHBIE — MEPEMEHHBIC U KOHCTAHTHI. [lepeMenHas -
3TO sYeiKa MaMsATH, KOTOPOU MPUCBOCHO HEKOTOPOE UMsI U 3TO UMl UCIIONB3YETCs [l TOCTYIa
K JTaHHBIM, PACIIOJI0KEHHBIM B TAaHHOM stueiike. s ka0l mepeMeHHOM 3aAaETCATUI TaHHBIX
— JMAamna3oH BCEeX BO3MOXKHBIX 3HAYEHHWH N7 TaHHOU mepeMeHHOW. OOBSABISAIOTCS MEPEMEHHbBIE
HETMOCPEICTBEHHO B TEKCTE MporpamMMmbl. Jlydime Bcero cpa3dy NPHUCBOWTh WM HadalbHOE
3HAUEHUE C MOMOIIBIO 3HaKa MPUCBOCHHS "=" (IepeMEeHHAast = 3HAYCHUE):
int a; // Tonbko 00BLIBIIEHNE
int b = 7; // OObsBiIeHIE N MHULIMATNU3AIHS 3HAYEHUEM
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I[HH TOTO I-ITO6I:I HpI/ICBOI/ITB 3HAYCHUC CHMBOJIb
3aKJIIOYHTh 3TO 3HAUCHHE (T.€. CHMBOJI) B OJIMHAPHBIC KaBBIUKH:
char ch; // Tonsko 00bsBIIEHHE

HOM IIEPEMEHHOM, JIOCTaTOYHO

char symbol = 'Z'; // O6bsiBnenue u nHUIMaNU3anus 3HadeHneM HecMotps Ha TO YTO
LIEJIOYHCIIEHHBIMN, ero He  Cleayer yTaTh CO BceMH
OCTAJIbHBIMU

OCJIIOYMUCIICHHBIMU THUITAMMU.
YacTHBIM ClIydaeM IEPEMCHHBIX ABJIAIOTCA KOHCTAHTBI. KoHcTaHTHI - 9TO IEPEMCHHEIC,

S3HAYCHHUA KOTOPBIX HE MCHAIOTCA B HPOLCCCC BBIIIOJIHCHUA IIPOrpaMMBbI. KoHcTanThl

OIIMCBLIBAIOTCS KaK OObIYHAs NEpEMEHHAas1, TOJIbKO C KIHOYEBBIM CJIOBOM const BIICpCan:

const int ¢ = 5;

B C# nutepanamu Ha3bIBarOTCs MOCTOSIHHbIE 3HAYEHUs, NPE/CTaB- JICHHbIE B YA0OHOM
i Bocpusitus ¢opme. Hanpumep, yrcno 100 sB- sisercst mutepanom. Y JIUTEPANOB J0DKEH
OBbITh TaK)K€ KOHKPETHBIN TUI, MOCKOJIbKY C# SBJISIETCS CTPOrO THUIM3MPOBAHHBIM s3bIKOM. Ilo
YMOJTYaHHIO JIUTEPAIIbI C PUKCUPOBAHHON TOYKOM OTHOCATCS K TUITY int.
Jisa ykazanus tuna long x aurepany npucoenuHsiercs cyboukce [ wim
L. Hanpumep, 12 — »s10 nutepan tumna int, a I12L — nurepan tuna long. [{ns ykazanus
LIEJIOUUCIIEHHOTO0 Tuna ©Oe3 3Haka K JuTepaly npucoeau- Hsercs cypduxc u umm U.
CnenoBarenbHo, 100 — »3to nurepan tuna int, a 100U — nurepan tuna uint. A s yka3zaHus
JUIMHHOT'O LIEJIOYHC- JIGHHOTO TUMa 0e3 3Haka K JuTepaiy npucoenunsercs cypduxc ul wimm UL.
Hanpumep, 984375UL — sto nutepan tuna ulong.

Kpome toro, ans ykazanus tuna float x nutepaiy npucoenuHser- cst cypduxc F umm f.
Hamnpuwmep, 10.19F — sto nutepan tuna float. Moxete naxe ykasaThb TUIl double, TprucoeIMHUB
K jutepany cypdukc d wnu D, XoTd 3T0 U3nuiuHe. Benp, kKak ynoMuHaJIOCh BbIIIE, IO YMOJI-
YaHUIO JINTEPAJIbl C MJIABAIOILEH TOUKOM OTHOCATCS K TULY double.

W, nakoHen, juist ykazanus tuna decimal K nutepany npucoenu- Haercs cydpduxc m umum
M. Hannpumep, 9.95M — 3T0 AecsaTUYHBIN M- Tepai Tuna decimal.
MartemaTuueckne QyHKINHA

Jns  paboTel ¢ JaHHBIMH MOTYT HCIOJB30BATHCS MareMaTudeckue (yHKIHH,
npescTaBieHHble Huxke (Tabmuua 3). s Tpuronomerpuue- ckux (yHKIMHA yroi 3aiaercs B

panuaHax.

Tabnuua 3 — CranaapTHble MaTeMaTH4Yeckue GyHKIIUN

DyHKIUA

Onucanue

I Ipumepsl

Math.Abs

BosBpaiaeMm abCoIIOTHOE YHCIIO, UMEET 7
MEeperpy3oK, TO €CTb METOJ IPUHHUMAET
[pa3HbIE THUIIBI IIEPEMEH-

HBIX.

int i = Math.Abs(x);

Math.Acos

Apkkocunyc. Omnpenensiercst yrodi,
KOCHHYC KOTOPOTO paBeH YKa3aH- HOMY
YHCITY.

double i =Math.Aco0s(0.5);

Math.Asin

IApKCHHYC. Omnpenensercs yrou,
CHHYC KOTOPOT'O PaBEH YKa3aHHOMY
YHCITY.

double i = Math.Asin(0.5);
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ApkTtanreHc. BosBpaiaer yros, TaHI€HC

Math.Atan KOTOPOT'O PaBEH yKa3aH- double i = Math.Atan(0.5);
HOMY YHCITY.
Math.Cos Bo3zBpatiaer KocuHycC yria. double x =Math.Cos(1.4);
Math.Exp DKCIOHEeHIna bHast QyHKIHs € double x = Math.Exp(2);
DyHKIUA Onucanue [ Ipumepsl
Boruncnenne norapudma. X - apryment,double y = Math.Log(X,0sn);
Math.Log Osn - ocHOBaHueE Jiora-
pudma.
Math.Log10 Boruncnenue neciTuaHoOrojorapudma. Double x = Math.Log10(10)
Boszpparaer u3 2-x uncen Oosbliee
Math.Max yrcno. Umeet 11 neperpykensixmeronioB. |Int x = Math.Max(10,20);
BosBpaiaer u3 2-x yrcen MeHb-
Math.Min mee uncino. HMmeer 11 meperpyxkensixint X = Math.Min(10,20);
METO/IOB.
Math.PI Bosspamaer uucio In Double pi = Math.PI;
Math.Pow BrIunciseT 4ucio, BO3BEIEHHOE B double i = Math.Pow(a, x);
CTerneHb: a*
Math.Sin BosBpartiaer cunyc yria. double p = Math.Sin(0.5);
Math.Sqrt Bo3sspaiaer KBagpaTHbIN KOPEHB. double r = Math.Sqrt(7);
Math.Tan Bo3zBpataer TaHreHc yria. Double p =
Math.Tan(1.04);
BosBpamaer nHanbonbinee 1enoe uwucio,double p =
Math.Floor KOTOpOoe€ MeHblle uiau paBHO 3agaHHoMmyMath. Floor (7.04);
YKCIy C IUIaBaroIen OTser : 7
3arsATON JBOMHOM TOYHOCTH.
Bosspamaer HavuMeEHbIIIEe nenoe (double p = Math.Ceiling (7.04);
Math.Ceiling YUCJIO, KOTOopoe Ooimbmie win paBHOOTBET : 8

YKa3aHHOMY YHCITY.

OnepaTop npucBanBaHus

Omnepatop mpucBauBaHusi 0003HAyaeTcs OJUHOYHBIM 3HAKOM pa- BeHcTBa (=). B C#
orepaTop NpHUCBaMBaHMS JIEHCTBYEeT TakUM ke oOpa- 30M, Kak HU B JPYrHX s3bIKax
nporpamMupoBanus. Huke npuseneHa eroobmas gpopma:
UMSl_IIepeMEHHOH = BbIPAKEeHUE;

31ech UMs_TEPEMEHHON JIOJKHO OBITh COBMECTHMO C THUIIOM BBI- payKeHHs. Y orepaTopa
IPUCBAaUBaHMs HMEETCs OJHA HHTEpPECHas 0CO- OEHHOCTb, O KOTOPOH IOJE3HO 3HATh: OH
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MIO3BOJISIET CO3/1aBaTh IIETIOYKY ONepaluii mpucBanBaHus. Paccmorpum crnenyronmii gparmeHt
Koza:
intx, vy, z;
x =y =2z = 10; // npucBouts 3HaueHue 10 nepeMeHHbIM X, Y U Z

B mpuBenenHoM Beimie (pparmeHTe Koma OAHO W TO ke 3Hadenwe 10 3amaercs s
MEPEMEHHBIX X, Y U Z C MOMOIIBIO €IUHCTBEHHOIO OIepaTopa MpPUCBaWBaHMs. DTO 3HAUCHUE
MIPUCBAMBACTCSl CHA4aJla Ile- PEMEHHOM Z, 3aT€M IEPEMEHHOM y W, HAaKOHEL, NEPEMEHHOM X.
Takoii crmoco® mpucBaMBaHus "Mmo 1enoudke” ymaoOeH is 3adaHus OOIIEro 3Ha- YEHHUsS LEJIOu
rpyIIie MePEMEHHBIX.

YKopoueHHbIE 01ePaTOPbI IPUCBANMBAHUS

B C# npenycMmoTpeHs! clieliuanbHble yKopouenHble (COCTaBHbIE) onepatopsl (Tabnuna 4)
MPUCBaWBaHUs, YIPOUIAIOIIME MPOTPAMMHPO- BaHUE HEKOTOPBIX ONepanuil MpHCBaHUBaHUS.
OOpartuMmcs cHauana K IpoCTOMY IIPUMEpY:
X=X+ 3;
// MOHO Tiepenucarh CIeayonM o0pa3oMx += 3;

[Tapa onepaTopoB += yKa3bIBaeT KOMIWISATOPY Ha TO, UTO Mepe- MEHHOM X JOJKHO OBITh
IIPUCBOEHO €€ NIEPBOHAYAIbHOE 3HAUEHHE, YBEJIIMYEHHOE Ha 3.
Tabnuna 4 — YKopoyeHHbIE OlepaTopbl MPUCBANBaHUS

Omnepatop IAHaJsIor

X +=1 X=X+ 1;
X -=1 X =x-1;
X *=1 X =x*1;
x /=1 x=x/1;
X %=1 X=X % 1;
X =1 x=x11;
X A= 1 x=x"1;

VY yKOpOUYEHHBIX OIEepaTopoB MPHCBaUBaHUS MMEIOTCS J(Ba IJIaB- HBIX MPEUMYIIECTBA.
Bo-nepBbIX, oHU 0o0Jjiee KOMIAKTHBI, YeM HX "He- COKpallleHHble" 3KBUBAJIEHTHI. [, BO-BTOPBIX,
OHM J1at0T Oosiee 3 (eK- TUBHBINA UCIOTHAEMBIN KOJI, TOCKOJIBKY JIEBBIN ONEpaH] 3TUX ONepaTo-
pPOB BBIYMCISETCS TOJIBKO OJWH pa3. MIMEHHO MO 3TUM NpHYMHAM CO- CTAaBHbIE ONEPaTOPHI
NPUCBAaUBAHMs Yallle BCETO MPUMEHSIOTCS B MPO- rpaMMax, Mpo(ecCHOHANBHO HAITMCAHHBIX Ha
C#.

Onepanuy NpUCBaMBaHUs BO3BPALAIOT KaK pe3ylbTaT IPUCBOEH- HOE 3HAYEHHE,
II03TOMY JOIYCKAETCsl CLETIIICHUE

Onepauuy MHKpPEMeHTA + + U IeKpeMeHTa - -

Onepanuu UHKpeMeHTa (+ +) u JIeKpeMeHTa (- -) CBOAATCSA K yBe- JTUYECHUIO (+ +) Uiu
YMEHBILIEHUIO (- -) OTepaHjia Ha €IUHUILYy. DTH ONEPALMU BBIIOJIHAIOTCS ObICTpee, YeM OOBIUHOE
CJIO’KEHHUE U BBIYUTA- HUE.

Ecnu onepanys MHKpeMEHTa UM JEKPEMEHTa MOMEIlleHa Mepesl EPEMEHHOM, TOBOPAT O
npedukcHoi ¢opme 3anucu (++n uiam - -n). Ecnu omepanus MHKpEMEHTa WM JeKpEeMEHTa
3amycaHa TocJie rmepe- MEHHOH, TO TOBOPAT O TMOCTGUKCHOW (opme 3ammcu (n++ WIA n- -).
[Tpu npedukcHOl Popme epeMeHHasi CHavyajla yBEJIMYMBAETCS UM YMEHBIIAETCS HA €UHMUILY,
a 3aTeM ee HOBOe 3HaueHue wucnonb3yerca. [lpu mnocrdukcHON ¢dopMe B BBIpaKEHUU
HCIIOJIb3YETCSI TEKYLIEE 3Ha- YEHHE IEPEMEHHOM, a MTOCIIE €€ 3HAaUEHNUE U3MEHSETCS Ha EAVHMUILY.
ITpumep:
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1) int i=1; 2) int i=1;
intj =i+ + *5; intj=++i*5;
PesynbTar: PesynbTart:
j=1%5=>5 j=2%5=10
i = 2 1 = 2
PaccmoTpum npropuTeTsl oneparuii (tabnauna 5). Tabnuna 5 — [Ipuoputers! onepanuii
[Ipuopurer |Kareropus Onepanuu [lopsinok
0 [lepBuuHbIC (expr); x.y; f(x); a[x]; x++; x new;|CneBa HanpaBo
sizeof(t);
typeof(t); checked(expr);
unchecked(expr)
1 YHapHbIE + - ! ~ ++x —-x (T)x CrneBa HarpaBo
2 M yJIbTUIUIMKATUBHBIE - %/ % CneBa HarpaBo
(YMHOXEHHE)
3 AJITUTUBHBIE + - CrneBa HarpaBo
(Cnoxenue)
4 Cnsur << >> CneBa HarpaBo
5 OTHOIICHMUS, MPOBEPKAK > <= >=is as CrneBa HarpaBo
TUIIOB
[Ipuopurer |Kareropus Onepauuu [lopsinok
6 OKBUBAJICHTHOCTh == I= CneBa HarpaBo
U Jlornueckoe 1 & CrneBa HampaBo
3 Tornueckoe " CneBa HarpaBo
MCKJIFOYAroIee NI
(XOR)
9 UTornueckoe W | CneBa HarpaBo
(OR)
10 Ycnosuoe 1 && CrneBa HarpaBo
11 Ycnosnoe MJIN Il CrneBa HarpaBo
12 Y C710BHOE BBIpaXKCHUE ?: CripaBa HaneBo
13 [IpucBanBanue = *= /= %= += -= <<= >>= CrnieBa HarpaBo

IIpumep nporpaMMHupoOBaHuUs JIMHEHHOI0 AJTOPUTMA
3aganue. [laHbl nelicTBUTENBHBIC YHCTA X, Y, Z.
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CocTaBUTh TPOTrpaMMy BBIYMCICHUS Ui 3aJaHHBIX 3HAYEHUH X, Yy, Z apu(MeTHUecKoro
BBIPAXKCHHS
u = tan (x + y)2 — eyfz\/cos(xz) + sin(zz)

1. Ha pucynke 2 — paspa6orka anropurMa:
— BXOJHBIE IaHHBIE: X, Y, Z — JCHCTBUTENbHBIC YUCIIA;

— BBIXOAHBIC JaHHBIC: U— HCﬁCTBHTGHBHOC YHCJIO0.

Cl)

Brraucienne u

C )

Pucynoxk 2 — Cxema ajiroputma penieHus 3a1aqu

2. Ha pucynke 3 — pa3paGoTka GOpMBI.
Pucynok 3 — Baemnuit Bug Gpopmbl

4 Na6. pa6. Ne1 Cr. rp. 740102 ... (i),

]ab 81 1 Beemvte sHaverwe X 34 textB OX]_
]ab 612 Beeamte sHauenme Y. 074 textB OXZ
]ab 613 Beequte sHaverme 2. 19,43 textB OX3
] ab e ] 4‘ PesynsTaT BLINONHEHWA NPOTPEMMEI

X8I ’ textBox4

7-19.43

PesyneTat U = 2 408559707308056

buttonl

b

Jlis BBIBOJIa pe3yNbTaToB padOThI MPOrPaMMbl UCHIOIB3YETCSl TEK- CTOBOE OKHO, KOTOpOe
MIPEJICTAaBICHO DJIEMEHTOM YympasiieHusi textBox. Ilocne yctanoBku cBoiictBa Multiline B true
MOSIBIISIETCSA BO3MOYKHOCTD PACTATMBATh 3JIEMEHT YIPABJICHUS HE TOJBKO 110 TOPU3OHTAIMU, HO U
[0 BEpPTUKAIU. A TOCJIe YCTaHOBKHM cBoMcTBa ScrollBars B 3HaueHue Both B OKHE MOSBUTCS
BEPTUKAJIbHALA, a IPH HEOOXOAUMOCTH M TOPU3OHTAIIb- Hasl OJIOCHI TPOKPYTKH.
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WNudopmanus, KoTopas 0ToOpa)xaercsi MOCTPOYHO B OKHE, HAXO- AUTCSI B MACCHBE CTPOK
Lines, xaxpaas cTpoka KOTOpOro umeer Tum string. OIHAKO HANpsSMYIO Helb3s oOpaTHTbCS K
3TOMY CBOWCTBY Ui JOOABJIEHUS HOBBIX CTPOK, MOCKOJIBKY pa3Mep MaccuBoB B C# ompeje-
JseTcsl B MOMEHT WX HMHHIManu3auuu. J[ns noOaBieHHs HOBOTO 3Jie- MEHTa HUCHOJb3yeTcs
CBOMCTBO Text, K TEKYLIEMY COAEPKMMOMY KOTO- pOrO MOXHO JOOABUTh HOBYIO CTPOKY:
textBox4.Text += Environment.NewLine + "I[IpuBet";

B sroM mpumepe K TEKymIEMY COIEPKHUMOMY OKHa J00aBIISIETCSI CHMBOJ IIepeBOJa
Kypcopa Ha HOBYIO CTPOKY (KOTOPBI MOXKET OTJIM- YaThCs B PA3HBIX ONEPALMOHHBIX CUCTEMaX U
MOTOMY TIPEJICTaBIIEH CBOWCTBOM Kilacca Environment) u cama HOBas cTpoka. Eciu no0aBiis-
€TCsl 4YMCJIOBOE 3HA4YCHHE, TO €ro IPEeABAPUTENBHO HYKHO IMPUBECTH B CHUMBOJIBHBIN BUJ
metoaom ToString().

PabGora ¢ mporpammoii mpoucxomuT ciemyromuMm oOpa3zoMm. Ha- sxmure (1eiakHuTe
MBIIIbIO) KHONIKY “Brinonuute”. B okHe fextBox4 nosiBisercs pe3ynbTar. I3MeHuTe ucXoaHbie
3HA4YEHUs X, Y, Z B OKHax textBoxIl — textBox3 W CHOBa Ha)XXMUTE KHONKY ~BBINOJIHUTE’ -
IIOSIBUT- Cs1 HOBBIE PE3YJIbTATHI.

TekcT mporpaMmbl UMEET CIIEIYIOIIHA BUI;
using System;
using System.Windows.Forms;namespace MyFirstApp

{

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();

}

private void Form1_Load(object sender, EventArgs e)

{

// BBIBOJI CTPOKH B MHOTOCTpOUHBIH penakroptextBox4.Text = "Pemenue:";

}

private void buttonl_Click(object sender, EventArgs e)

{

// CautbiBaHUE 3HAYEHUS X

double x = double.Parse (textBox1.Text);

// BeiBog 3HaueHUs X B OkHO textBox4.Text += Environment.NewLine +"X =" + x.ToString();
// CuuThIBaHUE 3HAUEHUS Y

double y = double.Parse (textBox2.Text);

// BoiBon 3HaueHus y B okHo textBox4.Text += Environment.NewLine +"Y =" + y.ToString();
// CuutbiBaHue 3HaAYCHUS Z

double z = double.Parse (textBox3.Text);

// BeiBog 3HaueHus Z B okHo textBox4.Text += Environment.NewLine +"Z =" + z. ToString();

// Beruucnsgem apudmernueckoe BolpakeHue double a = Math.Tan (x + y) * Math.Tan (x + y);
double b = Math.Exp (y - z);

double ¢ = Math.Sqrt (Math.Cos(x * x) + Math.Sin (z * z));doubleu=a-b * c;

// BoiBoguMm pe3ynbTar B oKHO textBox4.Text += Environment.NewLine +"Pe3ynsrar U =" +
u.ToString();

}
}
}
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NuauBuayaabHbIe 32 1aHUS
PemmiTe nBe 3a1a4n U3 NEPBOTO U BTOPOTO YPOBHEH CIOKHOCTH.
3agaum NepBOro ypoBHS CJI0KHOCTH
Brruucnure 3Hauenus f u g, ecnu:

Bapuant f g
1 3sin(2°)+0.35x°-3.8 In(x)-x+1.8
2 0.25 x"+3x+2.5 X" tg x-1/3
3 sin(Inlx[)-cos(InlxI) tg(x/2)-ctg(x/2)+x
4 x-2+sin(1/x) 3 X
O.4x12+arctg( )-X
5 e“*4nlxI-10 x°+3x 1-2x"-cos(3x)
6 cos(2x)-5x +1 3.6%-2.3x7-3
7 .
7 I-x" + sin X - Inl1+xI 3x- 3.7x L ox+5
8 3 In (x* )+6 InlxI-6 X-+3.6X-sin X’
9 X-2X*sin X-COS X 3 X
cos(1.3x)+ *In x
10 x-Inl1+xI-3 1n(x2+5)—cos3x
11 X-1/(3+sin3.6x) 1/(x°+13x)-arctg x
12 0.1x*-x*Inlx| cos(arcthX)—3
13 tg x-3tg"x+0.2tg’x 3¥In(x"+2.8)-x
14 arccos x- 11 H 0.3x | 1/arctg x+cos x-4.2
15 3x -4lnlx-5I (1-2x)/(x*+5.4)
Bapuant f g
16 cos(2/x)-2sin(1/x) arctg X-Sin“x+3
17 e*-e "2 +51nlx-3l 13x%+13sin x+13cosx
18 3 X In 0.7x—cos'x
sin(Inlx|)+
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19 1 +sin’(x +y) 2 + Ix2x/(1 + X%l
20 cos”(arctg(1/y)) 2 Icos(x— /6)|
21 1/(2x) + sin(y) > x [ Inx
22 Yo+ X7y + x/4] 3 5xlgx 182
23 51g (x* )+3.2 Iglxl-2 7.2-5x-9.8
24 3 lglx | Iy5—x+sin x|
25 B 9x Csin | x| 5*1g(x*+9.8)—x’
26 7 375 | tax” | 2 Isin(x’~  /3)l
27 x> +Hx+7x/(tg’x +x)| 5 4 1 cos® o |
28 9 3.2 Btex | 1g(3x"+6x+81)—y"
29 In(xy’+6™+31x)+71.5 3 4x5 (1glx |
30 51n (x* )+7.2 logyIx1/3 3 5275 |1g7%7 |
IMMPAKTUHYECKASI PABOTA Ne 5. Koprexu
MaccuBbl

1.2.1. Cosnanue v BbIBOI MacCUBOB
Coztagum NpoeKT KOHCONIbHOTO npuioxenus C#, Hazpanue SharpArrays.

Mertoa Main.

CHauaia co3aaanum HpHMOYFOHLHHﬁ MacCCHB:

// pazmep maccuBa
const int size = 5;

int[,] matrix = new int[size, size];

// 3amoJiHsieM MacCUB
for (inti=0;i < size; i++) {

for (int j = 0; j < size; j++) { matrix[i, j] = j + (i * size);

}
}

// BLIBOAMM MacCHB
for (inti=0;i < size; i++) {

for (int j = 0; j < size; j++) { Console.Write(matrix[i, j] + '"\t'");

}
Console.WriteLine();

}

3arem CO3J1aIUM JIOMaHbIi1 MaCCHB:

// 1oMaHbIii MACCUB
int[][] M = new int[size][];
// co3maeM MacCHBBI
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for (int i = 0; i < M.Length; i++) {M[i] = new int[i + 1];

}

// BLIBOAMM MACCHBBI

for (inti=0;i < size; i++) {

Console.Write(''Ctpoka {0} : {1}:\t", i, M[i].Length);for (int j = 0; j < M[i].Length; j++) {
Console.Write(M[il[jl+ " '");

}
Console.WriteLine();

}

Koptexu.
HaI;TH/ITBCSI WCIIOJIb30BaTh MPUEMbl 00paOOTKH KOPTEXKEH MPU PENICHUH MPAKTHYECKUX 3a/ad.
X0 BBIMIOJTHEHUS PAOOTHI:

1. Nel. lomomHuTe MpUBEACHHBIN KOJI, TaK YTOOBI OH BBIBEJI DJIEMEHTHI KOPTEXa countries,
KpOMe TepBBIX IBYX. Pe3ynbpraToM BeiBOAa JokHA OBITh cTpoka ('Slovakia', 'Canada’,
'Slovenia', 'Italy', 'Spain', 'Ukraine', 'Chile', 'Cameroon'). cxoHbIi pOrpaMMHBII KO
countries = ('Russia’, 'Argentina’, 'Slovakia', 'Canada’, 'Slovenia', 'Italy', 'Spain', 'Ukraine’,
'Chile', 'Cameroon')

2. No2. JlomonHMTE MPUBEICHHBIN KOJ TaK, YTOOBI IepeMeHHas new_tuples, comepxana
CITMCOK KOPTEXEH Ha OCHOBE CITHMCKa tuples ¢ MmocaeaHuM 2JIEMEHTOM KaXKJI0ro KOpTexKa,
3aMEHEHHBIM Ha unciaeHHoe 3HadeHue 100. Mcxoansiii mporpaMmMHubiii koA tuples = [(10,
20, 40), (40, 50, 60), (70, 80, 90), (10, 90), (1, 2, 3, 4), (5,6, 10,2, 1,77)] ...

3. Ne3. JlomoyiHUTE IPUBEICHHBINA KOJ| TaK, YTOOBI OH BBIBEJ MPOU3BECHHE DIICMEHTOB
KopTexka numbers. McxoHBIH nmporpaMMHbBIH Koa: numbers = (-6, 41, 43, 47, 53, 59, 61,
-96, 71, 1000, -1) ... # nomxHo noxyuuthes: -646381203181632000

MPAKTUYECKAS PABOTA Ne 6. Co3nanue kiaaccoB B C#
Lenu:
- kstaccel C#.
3anauu:
- CO3/IaHUE CTPYKTYp U KJIaCCOB;
- HacjelI0BaHUE U MOJIUMOPPU3M;
- npoctpancTBa MeH. ONOpPHBIE JOKYMEHTBI:
2.1. Onpenenenue cTpyKTyphI
Co3nanuM NpoeKT KOHCONbHOTro npuioxenus C#.
Ha3Banue npoexra — SharpStruct.

Crpyktypsl B C# ABISIOTCS CTPYKTYPHBIM THUIIOM JIaHHBIX, HO IIPU 3TOM MOTYT 00JaJaTh
MeTogamMu. OOBSBUM NEpe]] KJIacCOM IMPOrpaMMBbI I€peUrcie- HUe TUIIOB paOOTHUKOB:
enum emp_type : byte {
manager = 10, grunt = 1, contractor = 100, VP =9
}
3aMeTHM, 9TO MBI YKa3bIBa€M THII IAaHHBIX ITEPEUNCICHHS byte.

Huxe 00bsIBUM CTPYKTYPY, OIHMCHIBAIONIYIO paOOTHHKA:

struct sEmployee {

public emp_type title;public string name; public short deptID;
}
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Crpykrypa C# MOXET MMETb KOHCTPYKTOpP, HO TOJBKO ¢ napaMerpamu. OmNHCbIBaeM €ro B
crpykrype sEmployee:

/] KOoHCTpPYKTOP

public sEmployee(emp_type et, string n, byte d) {title = et;

name = n; deptlD = d;

}

Onwumem MeTo[ UTst BeIBoa HH(popManuu o pabotHuke (nepea Main):

void DisplaysEmloyeeStats(sEmployee e) { Console.WriteLine(''{0}: oraex {1}, Tum {2}"",
e.name, e.deptID,

Enum.Format(typeof(emp_type), e.title, 'G"') + "'."");

}

B Main co3gaem npencraBuTeNs Kiiacca mporpaMmMbl 1 paboTHuKa bill:

Program t = new Program();

sEmployee bill = new sEmployee(emp_type.VP, "Bill", 10);t.DisplaysEmloyeeStats(bill);
3amycTuM nporpamMmy, yOeauMcs, 9TO CBEICHUSI BHIBOISTCSI.

s nmpeoOpa3oBaHMsl CTPYKTYPHOTO THIA B CCHUIOYHBIA THI MCIIOJB3YETCS YHMAKOBKA.
Y1akoBKa BBIIOJHAETCS MIPOCTO: MPUCBOCHUEM CTPYKTYPHOTO THIIA CCBUIOYHOMY THITY (METOJ
Main):

// ynakoBKa CTPYKTYPHOI'O THIIA B CCHIIOYHBIIA
object bill_inbox = bill;

OrnumieM ere 0JMH METOJI Kilacca MPorpaMMbl, KOTOPBIA PaCIIaKOBBIBACT CCHIIIOYHBINA THIT
B CTPYKTYpHBIN Tum. PacmakoBka Tak)ke BBIMOIHSIETCS MPOCTO

NPUBEJCHUEM K CTPYKTYPHOMY THILY:
void UnboxsEmployee(object o) {

/' pacnakoBbIBaeM CCbLIOYHBIH TuUN B CcTPYKTYpHbIH sEmployee e = (sEmployee)o;
DisplaysEmloyeeStats(e);

}

B ¢ynkunun Main BbI3bIBa€M HOBBIM METOA JBaKIbL:

// ynakoBaHHBIH

t.UnboxsEmployee(bill_inbox);

/[ KOMIIWJIATOP MPOM3BOAMUT YNIAKOBKY ABTOMAaTH4YeCKH

t.UnboxsEmployee(bill);

2.2. Onpenenenue Knacca

Cozranym NpoeKT KoHcosIbHOTO npuioxenus C#, nazsanue SharpClass.

Kiacc B C# onpenensieTcst mpuMepHO Tak ke, Kak u B C++:

class Employee {

/] 3akpbIThbie JaHHbIe Kiaaccaprivate string fullName; private short emplID; private double

currPay;

}
Ecnu B kiacce omnpezeneH KOHCTPYKTOP € IapaMeTpamH, ONpeeseHHe KOHCTPYKTOpa Mo

yMOJT4aHUI0 (63 mapaMeTpoB) SABIISIETCS 00S3aTEIILHBIM:

// KOHCTPYKTOP 1O YMOTYAHHUIO

public Employee() {}

// KOHCTPYKTOP Npeodpa3oBaHus

public Employee(string fullName, short emplD, double currPay) { this.fullName =
fullName;

this.empID = emplD; this.currPay = currPay;
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}

MeTopl KJ1acca OnpeaestoTcss 0OBIYHBIM 00pa3oM:

// MeToa 111 yBeTH4EeHUsI 3aPILIATHI

public void GiveBonus(double amount) {currPay += amount;

}

A 3TO BUpPTYaJIbHbBIA METOI:

// BLIBOTUT CBEI€HUS O TEKYIEM COCTOSIHUH

public virtual void DisplayStats() { Console.WriteLine(''\nUmsi: {0}"", fullName);
Console.WriteLine(''3apniara: {0}", currPay); Console.WriteLine(''Ta0e/ibHblii HOMeEp:
{0}"', empID);

}

Kon meTona Main onpenensieT 1ByX COTPYAHUKOB:

static void Main(string[] args) {

Employee e = new Employee(''Bill"', 100, 30000.0);e.GiveBonus(500.0);
e.DisplayStats();

}

3amyckaeM porpammy, yoexaaeMmcsi, 9T0 CBEJACHUS BBIBOAATCS. BTOpoii coTpyHUK:
static void Main(string[] args) {

Employee e = new Employee(''Bill"', 100, 30000.0);e.GiveBonus(500.0);
e.DisplayStats();Employee e2;

e2 = new Employee('"'Mary", 101, 36000.0);e2.GiveBonus(1000.0);
e2.DisplayStats();

}

2.3. BHyTpeHHHUE KIACChI
HoBoBeenenue C#, cBsazanHoe ¢ opranuzauueid .NET — BHyTpeHHHE KIacChl U 3JIEMEHTHI.
BryTpeHHHE KITacChl MOKHO HCIIOJIB30BATh TOJIEKO BHYTPUTEKYIICH COOPKH.
[Tepen xnaccom Employee onuiiem oiuH Takoil BHyTpEHHUI Ki1acc:
internal class EmployeeHelper {private string helpstring; public EmployeeHelper() { }
public EmployeeHelper(string hs) {helpstring = hs;
}
}

BayTpenHuMH MOTYT OBITH Tak)Ke CTPYKTYpbI, MEPEUYHUCICHHUS, METOJbI W CBOMCTBA.
OnumieM B eMeHTax JaHHBIX kiacca Employee cepiiky Ha kiacc EmployeeHelper:
class Employee {
// 3axpuiThie nannbie kiaacca private EmployeeHelper helper;private string fullName;
}
B 3TOM HET HMKAKOro CMbICIA, IPOCTO TaK...
2.4. CaoiicTsa B KIaccax

HoBbiM siBrisieTcst Takke BO3MOXHOCTb OIPENENSITh HE TOJbKO METOJIbl KJIACCOB, HO
cBoricTBa. CBOMCTBO 3a/1aeTcs mporeaypamMu get (uteHue) u set (3amuch HOBOTO 3HaueHus). Ux
elIe Ha3bIBaIOT aKceccopaMmu (OT access) WM JKe reTTepamMu U cerrepamu. HoBoe 3HadeHHe
CBOICTBa MPHU 3TOM yKa3bIBaeTCICIENAIbLHBIM CI0BOM Value.
Onumem cBoiictBo Name u1s kitacca Employee:
// cBoiicTBO UM

public string Name {get {
return fullName;
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}
set {

fullName = value;
}
}

Hcnonb3yem cBoiicTBo Name B pyHkiuu Main:

static void Main(string[] args) {

Employee e = new Employee(''Bill"', 100, 30000.0);e.GiveBonus(500.0);
e.DisplayStats();Employee e2;

e2 = new Employee(''Mary'', 101, 36000.0);e2.GiveBonus(1000.0);

e2.DisplayStats();

// nenoab3yem cBoiicTBO Kiaaccae2.Name = ""Ann''; e2.DisplayStats();

}

OO0patuM BHUMaHUE Ha OTCYTCTBUE CKOOOK () MOciie MMEHH CBOMCTBA. CaMOCTOSITETLHO OIMUIIIEM
cBoiictBo Salary (3apruiara).

CBolicTBa MOTYT OBITH TOJBKO ISl YTCHUS U TOJIBKO JiIsi 3amucH. [IpuMep cBOWCTBA TONBKO IS
YTCHHUS:

// cBolicTBO TabeIbHBII HOMEP TOJIBKO J1JIsl YTEHHA

public short ID {get {

return emplD;

}

}

(3ameTum, 4TO B COBpeMeHHOI Bepcuu C# CBOIiCTBa, OMUCAaHHBIE MPOCTHIM CIIOCOOOM (HE
UMEIOIINE aJITOPUTMOB), MOKHO YKa3bIBaTh TOJIHKO MMEHAMHU aK- CECCOPOB, a KOJ MOKHO HE
MMCaTh. )

B ¢ynkuumn Main BEIBOIMM 3HAaYCHHME CBOMCTBA IS €2:

Console.WriteLine(" Tadenbublii HoMep e2: {0}, e2.ID);
3amycTum mporpammy.
2.5. Cratuueckuii KOHCTPYKTOD

Eme omno HoBoBBenmeHwme C# — craTHYecKWe KOHCTPYKTOpPHI. WX eIWHCT- BEHHOE
Ha3Ha4YeHHE — 3a/1aBaTh 3HAYCHHS CTATUYECKUM DJIEMEHTaM JaHHbBIX.

Onpenennm B kiacce Employee craTudeckwii 37IeMEHT JaHHBIX, 3a/IalOIIAN HAa3BaHUE
KOMIaHUH:
class Employee {

// Ha3BaHMe OpraHu3aluu
private static string company_name;
// nHa3BaHMe OpraHu3aLNu
private static string company_name;

}

OnwuieM cTaTHYECKHii KOHCTPYKTOP B Kilacce Employee:

// craTnyeckuii KOHCTPYKTOP

static Employee() { company_name = "OTH MUDHN";

}

OnwuiemM MeTo/1, BO3BpaIAtOIINi Ha3BaHHE OPTaHU3AI[HH:

// MeToa BO3BpalIaeT HA3BAHME OPraHU3AIUH

public string GetCompanyName() {return company_name;
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}

B MeTone Main BbiBeZieM B KOHCOJIb Ha3BaHUE OPTaHU3AIINN:
Console.WriteLine(''Metox: {0}'"', e.GetCompanyName());

MpsI MOkeM Takke OMpEeeIUTh CTaTHUYECKOe CBOUCTBO B Kitacce Employee:

// MBOIiCTBO BO3BpAalllaeT HA3BAHUE OPraHU3ALUHN

public static string Company {get {

return company_name;

}

}

B koHnie metoa Main ucmosbs3yeM 3TO CBOWCTBO:
Console.WriteLine(''CBoiictBo: {0}'', Employee.Company);

INPAKTHUUYECKAS PABOTA Ne7. OITIEPALIUU: APUOPMETHUYECKHUE,
JJOI'MYECKHE. OIIEPAIIUU HAJI CTPOKOBBIMHA U CUMBOJIbBHBIMHA
JAHHBIMUA

ApudmMerndeckue onepamun. 3ajgada: HanumuTe nporpamMmmy Ha C#, KOTOpasi pacCCUMTHIBACT
a0COTIOTHYIO Pa3HOCTh MEXKAY N ¥ 9uciaoM 48, rae n — 3To Jroboe 1enoe unciio. Eciau n
OombIne 48, TO BEpHUTE TPOUHYIO a0COJFOTHYIO Pa3HOCTb.
Jlornueckue onepaunuu.
Bbrynciuth 3HaYEHUE JIOTMYECKOTO BBIPAKESHUSI MPU CICAYIOMNUX 3HAUYCHUSAX JIOTHYCCKUX
BeanunH X, Y u Z: X = Uctuna, Y = Uctuna, Z = JIoXb:
a)He Xu Y;0) Xuwmrae Y;B) Xwm Y u Z.
BbraucanTh 3HaYCHHE JIOTHYECKOTO BRIPAKCHHSI TIPH CISAYIONUX 3HAUCHUSIX JIOTHICCKUX
BeanunH A, B u C: A = Uctuna, B = JIoxs, C = JIokKb:
a) Awm B une C; 1) AuneB wuu C;
0) He A u He B; 1) A u (He B wim C);
B) He (A u C) wu B; e) A unu (ue (B u C)).
1.3. Crtpokn
1.3.1. ®opmaruposanue cTpok
Cozmanum MpoeKT KOHCOJIbHOTO npuiiokenust C#, nazBanue SharpStrings.

Jlns BeIBOJA JAaHHBIX HCHONB3YIOTCS QopmaThl mpeoOpa3oBaHHii, 0003HA- YaeMbIe
OoykBamu. Metoa Main.
BriBezieM B KOHCOITb HECKOJIBKO YHCEN B pa3HbIX opMaTax:
static void strings() {
Console.WriteLine(“C format: {0:C}”, 99989.987); Console.WriteLine(“D9 format:
{0:D9}”, 99999); Console.WriteLine(“E format: {0:E}”, 99999.76543);
Console.WriteLine(“F format: {0:F3}”, 99999.9999); Console.WriteLine(“N format:
{0:N}”, 99999); Console.WriteLine(“X format: {0:X}”, 99999); Console.WriteLine(“x
format: {0:x}”, 99999);
}
Hampumep, 6ykBa C o3nauaer Currency (Banrota), D9 — neBsts uudp, E,
KaK | CJICJIOBAJIO OXKHJIaTh — 3KCIIOHEHITUAIBHBIN GopMar, U T.I1.

dopmaTHpoBaHUE BHIMONHIET Takke MeTroa Format xiacca String ¢ moiy-yeHHEM HOBOM
CTPOKH:
string s = String.Format(“Ha cuety {0:C}”, 99989.987); Console.WriteLine(s);

B kadecTBe mapamMeTpoB CTPOKH BBIBOJIa MOTYT HCIIOJIB30BATHCSI MACCHBBI, TOT/Ia WHICKCHI
B OJIOKax {} COOTBETCTBYIOT MHJEKCAM dJIeMEHTa MacCUBA.
CHayasia Hy»HO cO37aTh MacCUB THMa object:
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object[] stuff = { «Hi», 2.9, 1, «there», «83» };
Console.WriteLine(«stuff: {0}, {1}, {2}, {3}, {4}», stuff);
1.3.2. Metoas knacca System.String

Crpoku B C# ABISIIOTCA BCTPOSHHBIM TUIIOM JJAaHHBIX, 1 OHU UMEIOT Koau- poBKy Unicode.
Crpoku mpoucxoiat ot System.String, u omepanuu co CTpOKa- MU — 3TO METOJbI U CBOMCTBA:
Length — Bo3Bpamaer anuny crpoku, Concat

— oOwenunsier aBe cTpoku B oaHy, CompareTo — cpaBHUBaeT OJHY CTPOKY ¢ npyroii, Copy
— BO3BpalIaeT KOMUIO CTPOKH, U APYTHE ...

CTpOKHU — CCBUIOYHBIN TUIT JAHHBIX, OJJHAKO MPU WX CPABHEHUU IIPH TI0- MOIIU ONEparuii
«==» U «!=» CpaBHHMBAIOTCS 3HAYEHMs CTPOK, a HE ajapeca 00- jmacteil mamsaru. Onepanus +
neperpy’keHa TaK, YTO OHAa aBTOMATHYECKHM BBI3BI- BaeT craTudeckwii meron Concat
(KOHKaTeHaIHsI).

OrnuceiBaeM JBE CTPOKU M CPABHUBAEM HX:

System.String strObj = “test;”;string s1 = “TEST”;

/l cpaBHUBaeM 3HaAYeHUS CTPOK

if (s1 == strObj) { Console.WriteLine(«OmHo 1 TO Ke»);

} else {

Console.WriteLine(«Pa3Hble CTpOKH»);

}

Yo6exmaemcs, 9To CTPOKH pa3Hbie. KOHKaTeHAIUs BBITOIHIETCS IPOCTO:

// KOHKaTeHALUS

string newstr = strObj + s; Console.WriteLine(“strObj + s = {0}”, newstr);
Jns noctyma K 31eMeHTaM CTPOKU UCHOIb3yeTcs UHeKcaTop, Kak B C:

// uHIeKkcaTop AJsl 1OCTYNA K OTAeJIbHOMY CHMBOJIY CTPOKH

for (int I = 0; I < s.Length; i++) { Console.WriteLine(“Char {0} is {1}”, I, s[i]);
}

1.3.3. Yupasnsromue nocienoBaTeIbHOCTH

VYrpasistomue mocie10BaTeIbHOCTH MPAKTUIECKU Takue ke, kak B C:

// ynpaBjsiioniye nocJjiea0BaTeJJbHOCTH

string a, b, c;

a = “[Ipumenenne \”kaBbruek\””’;Console.WriteLine(a);

b = “IIpumenenne \”\\\” u \”\\n\”” — C:\\app\n.file”;Console.WriteLine(b);

/l @ OTMEHSIeT aelicTBHE YIPaBJIAOIIHAX MOCJed0BATEJLHOCTEH  C =
@»IlocaenoBareabHocTH oTMeHeHbl — C:\app\n.file»; Console.WriteLine©;
B C#, xak u B Java, 3HaueHHe CTPOKH HeNb3sd U3MEHUTb. MeTobl Kiacca
System.String BO3BpamiarT KOMUU CTPOK M C STUM HUYETO HEJIb3s CAENATh.

/] cTpoKY He U3MEHSIIOTCS

System.String fixeds = “string-String”; Console.WriteLine(fixeds);

/Il metron ToUpper Bo3Bpamaer konuio crpoku string uppers = fixeds.ToUpper();
Console.WriteLine(uppers); Console.WriteLine(fixeds);

1.3.4. Tloctpoutens cTpok

Jnist paboThl co cTpokamu 0e3 co3nanus Konuil HyxeH StringBuilder:

// StringBuilder padoTaer ¢ ogHo0Ii cTpOKOIi

StringBuilder buff = new StringBuilder(«0ydep crpoku»); buff.Append(«, koTopslii cTan
aaunaee»); Console.WriteLine(buff);

[Tocne monmydeHUss HYXHOW CTPOKM HCHoib3yeM Meron ToString uToObI mepeBecTu
conepkuMoe oobekTa StringBuilder B 0ObIYHBIN THIT JaHHBIX string:
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// monyuum string wu3 StringBuilder string e = buff.ToString().ToUpper();
Console.WriteLinel; Console.WriteLine(buff);

1.4. Tepeuncnenus
Co3znaaum MpoeKT KOHCOIBbHOTO mpuioxeHus C#.
Haspanue npoekra — SharpEnums.
bazoBeiii Tun System.Enum wumeer MeTonpl M CBOMCTBA, KOTOpHIE MOTYT OOJIETYUTh
paboty ¢ nepeuyncieHusMu. OnpenenuM cieayroilee NepeuncieHue:
namespace SharpHello {enum emp {
manager = 1,
grunt = 10,
contractor = 100,
VP =99
}
class Program {
B Main BBIBOAMM THII IaHHBIX ITEPECYUCIICHUS:
// THII TAHHBIX NePeYncIeHus]
Console.WriteLine(Enum.GetUnderlyingType(typeof(emp)));
[Tpu momomu Mmerona Enum.Format mMoxHO monydnTh WHDOpPMAIHMIO O Ie- peMEHHOU
MIePEUYHCIICHHUS:
// uaopmanusi 0 nepeMeHHOM nepedncaeHus
Console.WriteLine(«bill — {0}», Enum.Format(typeof(emp), bill, «G»));
Console.WriteLine(“bill — {0}, Enum.Format(typeof(emp), bill, “X*));
Console.WriteLine(“bill — {0}”, Enum.Format(typeof(emp), bill, “d”));
®ar popmarupoBanusi G 03HaAYAET «BBIBECTH KaK CTPOKYY.
[Tpu nomormu Metona GetValues MOXKHO MOTYYUTh MACCUB JIEMEHTOB ME-PEUUCIICHHUS:
// uaopmanusi 00 FJIeMeHTaX MepPedUucIeHus!
Array a = Enum.GetValues(typeof(emp)); Console.WriteLine(«3;emenToB {0}.», a.Length);
inti=0;
foreach (emp e in a) {
Console.WriteLine(“Ha3Banue 3nementa {0} — {1}”, i++, Enum.Format(typeof(emp), e,
“G”));
}
CsotictBo IsDefined:
// onipenenisieT HAJIM4YKeE YJIEMEHTA NepPeducaeHusl
if (Enum.IsDefined(typeof(emp), “VP1”)) {Console.WriteLine(“CymectByer.”);
} else {
Console.WriteLine(«HeT Takoro c/jioBa B nepe4ucjJeHNH.»);

}
INPAKTUYECKASA PABOTA Ne§. CCBIVIOYHBIE THUIIBI TAHHBIX

1.5. CTpykTypHBIE M CCBIIIOYHBIE TUITBI
Cozmanum npoekT KoHcosbHOTo npuiiokennst C#, HazBanue SharpSAC.
Tunel C# nensiTcs Ha CTPYKTYPHBIE TUIIBI U CCHUIIOYHBIE TUTIBI.

K cTpyKTypHBIM THUITaM OTHOCSITCSI YUCJIOBBIC THIIBI, IEPEUNCICHUS U CTPYKTYpHI. [laMaTh
JUIsT HUX BBIJENSETCS M3 cTeka Meroda. lIpu KomMpoBaHWM CTPYKTYPHOTO THIIA CO3HAETCS
MOOUTOBAS KOTIHSI.
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K cChIIOYHBIM THIIaM OTHOCSTCS KJIacChl M MHTEpQeichl (a Takxke cTpoku). [lamsars s
HUX BBIZCISICTCS U3 Ky4d. [Ipr KOomupoBaHUM CCHUIOYHOTO THIIA CO3/IAa€TCs €I OJHA CChIIKA Ha
TOT XK€ OOBCKT.

OnuieM ciienyronme CTPYKTypy U KIIacc:
struct sfoo {

public int x;

}

class cfoo {

public int x = 100;

}

[lepBoe oTnW4Me CTPYKTYphl OT Kjiacca — B CTPYKType HENb3si WHUIMAIU- 3UPOBATh
3JIEMEHTHI JaHHBIX, B KJIacce MOXKHO (M HYX)HO). CTpyKTyphl U Ki1acchlC# OTINYAIOTCSA TEM, YTO
KKIBINA JIEMEHT HMEET CBOM MOAU(HUKATOP TOCTyHA.

B Metone Main nmpoBeieM TeCThl CO CTPYKTYpoi sfoo:

sfoo s1; s1.x = 100;

// xonusi THIIA

sfoo s2 = s1;

// BbiBOIUM cTPYKTYPHI S1 1 s2 Console.WriteLine(''s1.x={0} s2.x={1}"", s1.x, $2.X);

// n3menum s2s2.x = 555;

// cnoBa BoIBOAUM cTPYKTYPHI s1 u s2 Console.WriteLine(''s1.x={0} s2.x={1}", s1.x, s2.x);
3anyctum nporpammy. Y 6e1umMcst, 4To 0ObEKT S2 U3MEHUJICS.

Takue >ke TeCTbl HY>KHO BBIIIOJIHUTH C Ki1accoM cfoo, Ha3bIBasi IepeMeHHbIe

cl mc2:

/] kaacchl

cfoo c1 = new cfoo();

// xonusi THIIA

cfoo c2 =cl;

/I BoIBOAUM cTPYKTYPHI ¢l u ¢2 Console.WriteLine(''c1.x={0} c2.x={1}"", cl.x, c2.x);

/l n3mennm c2c2.x = 555;

/I cnoBa BeIBOAMM cTPYKTYPHI ¢l u c2 Console.WriteLine(''c1.x={0} c2.x={1}"", c1.x, c2.x);

Bropoe oTimume CTpyKTyphl OT Kjlacca — CTPYKTYpYy HE 00s3aTeNIbHO CO3- J1aBaTh MpHU
TIOMOIIN NEW, a MPEICTAaBUTENb KJIacca CO3/1aeTCs TOJIBKO MPH MO- MOIIIK New.

1.6. Bce ecTb 00BEKT
CoznaauM MpoeKT KOHCOIBHOTO mpuioxeHus C#.
Hasanue npoexra — SharpObjects.
B .NET Bce ectb 00beKT, pon3BoAHbINH 0T System.Object, 1 Bce 00bEKTHIMMEIOT METO/IbI
ToString, GetHashCode, GetType, Equals.
B Main BbIBOJTUM CBOICTBA pa3HBIX OOBEKTOB!
static void isobject() {int i = 128;
Console.WriteLine(''{0}"", i.ToString()); Console.WriteLine(''{0}'', 256.ToString());
Console.WriteLine(''{0}"', 256.GetTypeCode()); Console.WriteLine(''{0}'", i.GetType());
Console.WriteLine(''{0}", i.GetTypeCode()); Console.WriteLine(''{0}"', int.MaxValue);
Console.WriteLine(''{0}", int.MinValue); Program p1 = new Program();
/l Audopmanus 06 od0bexTe
Console.WriteLine(''ToString: {0}"', p1.ToString());
Console.WriteLine(''HashCode: {0}'", p1.GetHashCode());
Console.WriteLine(''Type: {0}", p1.GetType());
/] co3naeM emre oHy cchblIKY Ha p1Program p2 = pl;
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/] 06a 3x3eMIIIsIpa YKa3bIBaOT Ha oHY 00aacTh namsaTu?if (pl.Equals(p2)) {
Console.WriteLine(" Tot ke 3x3emmuisip!');

}
}

1.6.1. 3amemenue metonos SystemObject
Co31aauM MPOEKT KOHCOIBHOTO npuiioxeHust C#.
Hasanue npoekra — SharpObjectOverride.
OnuceiBaeM kitace Person:

namespace SharpObjectOverride {class Person {

public string name = "'"";

public string ssn ="""; // Homep conManbLHOrO CTPaXOBaAHUA
public byte age = 1;public Person() {}

public Person(string n, string s, byte a) {name = n;

ssn = s;age = a;

}

}

struct sfoo {

3amemaem B kiacce Person meroast Object:

public override string ToString() { StringBuilder sb = new StringBuilder();
sb.Append(''[Name = " + this.Name); sb.Append('' SSN ="' + this.SSN); sb.Append("'
Age ="' + this.age + '']""); return sb.ToString();

}

public override bool Equals(object o) {Person temp = (Person)o;

bool eq = temp.Name == this.Name;eq &= temp.SSN == this.SSN;

eq &= temp.age == this.age;if (eq) {

return true;

} else {

return false;

}

}

public override int GetHashCode() {return SSN.GetHashCode();

}

Mertoxa Main:

Person p1 = new Person(''Fred'', ''222-22-2222", 98);Person p2 = new Person(''Fred'", ''222-

22-2222",98);

if (pl.Equals(p2) && pl.GetHashCode() == p2.GetHashCode()){ Console.WriteLine(''P1 n
P2 onunakoBbl'');

} else {

Console.WriteLine(''P1 u P2 pa3ubie");

}

/ mensieM cocTosiHue p2p2.age = 2;

// cpaBHUBaeM 3aHOBO

if (pl.Equals(p2) && pl.GetHashCode() == p2.GetHashCode()){ Console.WriteLine(''P1 u
P2 onnnakoBbl");

} else {

Console.WriteLine(''P1 u P2 pa3ubie");

}

// ucnonb3yem 3amemenHblii Mmetoa ToString:Console.WriteLine(p1.ToString());
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// WriteLine Bbi3biBaeT MeToa ToString aBTomaTu4ecku
Console.WriteLine(p2);

Kpome BupTyanbHbIX MeTOAOB, System.Object umeer aBa crarudeckux me-tona Equals u
ReferenceEquals:
/l cratuveckne wienbl System.Object
Person p3 = new Person(''Sally'', ''333", 4);Person p4 = new Person(''Sally"', ''333", 4);
// omunakoBo Ju BHyTpeHHee cocTosiHue p3 u p4? Jla! Console.WriteLine("'P3 u P4
onuHakoBbl: {0},
object.Equals(p3, p4));
/| mpeACTABJSIIOT JIX OHU OJMH H TOT ke 00beKkT B namsaTu, Het! Console.WriteLine(''P3 u
P4 oano u 1o xe: {0}",
object.ReferenceEquals(p3, p4));

3anyckaeM nporpammy, yoexaaemcs, 4To p3 u p4 0JJMHAKOBBI, HO HE OJIHO U TO XKe€.
1.7. Crarnyeckue metomb! kiacca Environment
Co3znaaum MpoeKT KOHCOIBbHOTO mpuioxeHus C#.
Ha3Banue npoexkra — SharpEnviron.
Meton Main:
// onepanmoHHas cucTemMa
Console.WriteLine(''OS: {0}, Environment.OSVersion);
/] Tekymuii kaTaJjor
Console.WriteLine(''Dir: {0}"', Environment.CurrentDirectory);
// cIUCOK JIOTHYECKHUX JHCKOB
string[] drives = Environment.GetLogicalDrives();for (int i = 0; i < drives.Length; i++) {
Console.WriteLine(''Disk {0} : {1}", i, drives[i]);
}
// Bepcusi miaargopmel NET
Console.WriteLine(".NET: {0}'"', Environment.Version);

1.8. KoHTpOibHEIE BOIPOCH U yIPAKHEHUS

. Onmmwmre curuatypy Merosaa Main.

. Kak mony4unts noctyn k aprymeHTaM KOMaHHOU CTPOKH?

. Onummre BbIBOJ ¥ (JOpMATUPOBAHHBIN BBIBOJI TIEPEMEHHBIX.

. [lepeuncnure CTPYKTYpHBIC U CCHIJIOYHBIC THITHL.

. UeM CTpYKTypHBIE TUIIbI OTIMYAIOTCS OT CCHUIIOYHBIX?

. HazoBuTe o01ne MeTo bl BceX 0OBEKTOB.
INPAKTHUYECKAS PABOTA Ne 9. METO/IbI KIIACCA SYSTEM.ARRAY

1.9. Cnyuaiinbie uncna

Coznaaum MpoeKT KOHCOIBHOTO mpuioxeHus C#.

HasBanue npoexta — SharpRandom.

OnuceiBaeMm knacc Teenager:

class Teenager {

// st reHepanMu CIy4YaliHBIX YHCeT

private Random r = new Random();

}

Onumem metox Complain (B kimacce Teenager):

public string Complain() {

string[] messages = new string[5] {

NN B W
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"A s mpoxen?", "OH nepsBbiii Havaux...", "S ycran...","HenaBmky mkoay!", "Bbl Taaak
3a0ayxaaerech!"

}s

return messages[ GetRandomNumber(5)];

}

Onuniem Metonr GetRandomNumber (B kiacce Teenager):

public int GetRandomNumber(int upperLimit) {

// Random.Next() Bo3BpaiaeT cjay4yaiiHoe mejaoe 41cjio

// B nmana3one ot 0 10 upperLimitreturn r.Next(upperLimit);

}

Meton Main:

Teenager mike = new Teenager();

// mike, HauMHAa¥i KaT0BaATHCS

for (inti = 0; i < 12; i++) { Console.WriteLine(mike.Complain());

}

Kracc Array onpenensier MHOTO TUIe3HBIX MeTo10B: Clear — ouuniaerauana3oH MaccuBa,
CopyTo — komupyer maccuB B Apyroi, Reverse — pac- cTaBisieT 3JEMEHThI B 0OpaTHOM
nopsiike, Sort — copTupyeT MaccuB (eciu or- peaenieH unrepgeiic IComparer), u apyrue ...

B Main co3gaem MaccuB u IpoOyeM HAWTH DIIEMEHT:

string[] N = new string[] { ''123"", "'456'', ''189"" };for (int i = 0; i < N.Length; i++) {
Console.WriteLine(N[i]);

}

// mouck

int index = Array.BinarySearch(N, ''456'); Console.WriteLine(''Haiinen 3nement {0}'",
index);

Pa3BopaunBaem maccus:

// pazBepuem maccuB Array.Reverse(N); Console.WriteLine(''Pa3zepnyro"); for (inti=0; i
< N.Length; i++) {

Console.WriteLine(N[i]);

}

CopTtupyeM Maccus:

// copTupoBka

Array.Sort(N); Console.WriteLine(''CopTupoBano'); for (int i = 0; i < N.Length; i++) {
Console.WriteLine(N[i]);

}

OuncTUM OBa DJIEMEHTA:

/l ouncTum 2 ssementa Array.Clear(N, 1, 2); Console.WriteLine('' Ouuieno'');

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

}

Console.WriteLine(''Pazmep {0}, N.Length);

IIpakTuyeckas padora 10 Ileperpy3ka oneparopoB u MeTO10B
Henpr 3anstusi: IlonydnTh TNpakTUYECKUE HABBIKM  CO3JAHUS IMEPETPY’KEHHBIX
OIIepaTOpPOB U METOOB B KJlaccax
ITepedenn 000pyn0BaHUsSI M IPOTPAMMHOIO O0ecIIeYCHUS
[Tepconanbublit komnbroTep Microsoft Office (Word, Visio) Microsoft Visual Studio
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Kparkue Teopernyeckue cBeeHus

IMonmumopdusm - obecreynBaeT BO3MOXKHOCTh 3aJIaHUsI PA3MYHBIX peaTu3ali
HEKOTOPOIr'0 €IMHOIO 110 Ha3BaHUIO METOJA Ul KJIACCOB Pa3JIMYHBIX YPOBHEH HepapXui. SI3bIk
IPOrpaMMUPOBAHUSA  MOJACPKHUBACT  HOTUMOpP(U3M, €clid  KJIacChl C  OJAMHAKOBOM
cnennuKanueil MOTyT UMETh Pa3IMYHYIO PeaM3alii0 — HAIPUMEp, PeaT3alis KJiacca MOXKET
OBbITh U3MEHEHA B MPOLIECCE HACTIEI0OBAHUS

B C# nomyckaercss COBMECTHOE HCIIOJIB30BAHUE OJHOTO M TOTO YK€ MMEHU JIBYMS WJIU
0oJiee METOaMH OJTHOTO U TOTO K€ Kjiacca, MPH YCIOBHUH, YTO UX MapaMeTpbl OOBSIBISIOTCS MO-
pasHoOMyY.

Cy1iecTBOBaHUE B KJIacce METOJIOB C OJIHUM U TEM K€ HMEHEM Ha3bIBAETCs MEPErPy3KOil,
a caMM OJHOMMEHHBIE METO/bl Ha3bIBAIOTCS NEperpyKeHHbIMU. [leperpy3ka MeTo/10B MoOJIe3Ha,
Korga TpedyeTcs pemiaTh MOAOOHBIE 33Jayd C pa3HbIM Habopom aprymeHToB. Ileperpyska
METOJIOB OTHOCHUTCS K OJJTHOMY U3 CIIOCO0O0B peayn3anuu noaumoppusma B C#.

[leperpy3ka xapakTepHa u J1J1sl 3HaKOB onepanuid. B 3aBUCMOCTH OT THUIIOB apryMEHTOB,
OIMH M TOT JX€ 3HAK MOXET BBINOJHATH (PaKTHUYECKH pasHble omepanuu. Kiaccmyeckum
MPUMEPOM SIBIISIETCS 3HAK OMEPAIlUU CIOKEHHS «1», KOTOPBIA UTPAET POJIb ONEPALH CIOKEHUS
HE TOJIBKO /ISl apu()METUUECKUX JaHHBIX Pa3HbIX TUIIOB, HO U BBIITOJIHAET KOHKATEHALIMIO CTPOK.

[leperpy3ka TpeOyeT yTOYHEHHS CEMaHTHKH BbI30Ba MeTona. Korma BcTpeuaeTcs: BHI30OB
HENEepEerpy>KEHHOI0 METOJa, TO UMsl METOJa B BbI30BE OJJHO3HAYHO OIPENENSET, TEJIO KAaKOTro
METOJIa TOJKHO BBIMIOJIHATHCSA B TOUKE BbI30Ba. Korja ke MeTo1 meperpykeH, To 3HaHUs UMEHH
HEJOCTATOYHO - OHO HE YHUKAJIBHO. YHHUKAJIbHOW XapaKTEPUCTUKOM NEPErpyKEHHBIX METO0B
ABIIIETCS UX cUTHaTypa. lleperpyxeHHbIe METOIbI, UMEsl OIMHAKOBOE UMS, JOJKHBI OTIMYATHCS
a00 YMCIOM apryMEHTOB, JTUOO WX THIIAMH, JIMOO KIFOUEBBIMH CIIOBaMU (OTMETHUM: C TOYKH
3peHUsl CUTHATYpHI, KJIto4yeBble cioBa ref u out He OTIMYAIOTCS). YHUKAIBHOCTh CUTHATYPHI
MI03BOJISIET BbI3BAaTh TPEOYEMbIil eperpyKEHHbIN METOI.

[leperpy3ka mupoko wHcIosb3yeTcss npu moctpoeHun Oubmuorekn FCL. Hampuwmep,
kiacc Convert, y kotoporo 16 MeTo0B ¢ pa3HbIMA UMEHAMHU, 3aBUCSIIMMH OT IICJIEBOTO THIIA
npeoOpazoBanusa. Kaxaplii u3 3TuX 16 METOJOB meperpykeH, U B CBOIO ouepenb, uMmeer 16
peanu3anuii B 3aBUCUMOCTH OT THUIIAa HCTOYHHKA.

ITpumep.
Meron Oyzaer 100aBIsSITh apryMEHTBI IPYT K IPYTY U BBIBOJUTD PE3YIIbTaT:
public static void AddAndDisplay(char a, char b)

{
Console.WriteLine(a. ToString() + b.ToString());

}

public static void AddAndDisplay( bool a, bool b)
{

Console.WriteLine(a Il b);

}

static void Main(string[] args)

{
AddAndDisplay(5, 8); // 13 AddAndDisplay('C', '#'); // "C#" AddAndDisplay(true, false); // "C#"

Console.ReadKey();
}

[Ipu BbI30BE MeTOa, KOMIMJISITOP caM pelaeT, kakoi BapuaHT metoga AddAndDisplay
HE00XO0/IMMO BBI3BATb.
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COBepHIeHHO HEOAOCTAaTO4YHO, I-IT061>I MCETOAbI OTJINYAJIUCH TOJIBKO THUIIaAMNU
BO3BpaIIaeMbIX 3Ha4eHU. OHM MOTYT Tak)K€ OTJIWYAThCS YHCIOM CBOMX mMapamerpoB. Korma
BBI3bIBACTCA Heper'pyxcaeMLH‘/'I METOA, TO BBIIIOJHACTCA TOT €TI0 BapI/IaHT, napaMeTpLI KOTOpOI‘O
COOTBETCTBYIOT (10 TUITY ¥l YHUCITY) TIEpEIlaBaeMbIM apryMEHTaM.

IIpumep:
class GreetDemo

{

static void Greet()

{
Console.WriteLine("Hello");

}

static void Greet(string Name)

{

Console.WriteLine("Hello " + Name)

}

static void Main( )

Greet( ); Greet("Alex");
3aganus
1 M3y4uTh TeOpeTHYecKHe CBEICHUS U 3aJaHue K paboTe
2 Hcnonb3ys 3agaHue NpakTUUecKo paboThl 22, co34aTh KOHCTPYKTOPBI M METO/IbI Ki1acca
3 B coorBercTBMM C BapMaHTOM 3a/1aHUS COCTaBUTH OTJIAXKEHHYIO

IporpamMmmy.

HOpHIlOK BBIIIOJTHCHUSA paﬁoTbI
I/I3y‘lI/ITB TCOPCTUUCCKUC CBCACHUA U 3a/IaHUC K pa60Te

B COOTBETCTBUH C  BapHaHTOM 3a/laHus COCTaBUTh OTJIAKECHHYIO
porpamMmmy.
Coaep:xanmne oT4yera
HasBanue paboTsl
[enb paboThl

Texuuueckue cpencrra 00yyeHUs

3ananus (yCIoBHs 33/1a4)

[opsIoK BEIMOTHEHUS PAOOTHI

JIMCTHHT OTNIaKEHHOM MPOrpaMMbl B COOTBETCTBUH C BAPUAHTOM 3aJaHHUs
OTBeTbI Ha KOHTPOJILHBIE BOITPOCHI

BriBog

0O WU B~ W~

BapuanTsl 3a1anuit
Coznatp B KJacce  METONbl,  Pa3InYaroluecs THATIOM  BO3BpAIaeMbIX
3HAYCHUI ¥ TUIIAaMU apTYMEHTOB, COJIEpKaIIUE IEPErpy3Ky MeToa:
1. CymMa (0HOMEPHBIE MACCHUBBI, JIOTUYECKUE 3HAUCHUSI, TEIThIC 3HAYCHH )
2. Pa3HOCTB (MacCUBBI, CTPOKH, LIEJIbIE 3HAUECHUS)
3. TlpousBenenue (MaTpHIIbI, JIOTHIECKUE 3HAUCHHS, TIETTHIC SHAUCHMS )
4. TlepeceuyeHue (MacCHBBI, CTPOKH, MIPSIMOYTOIEHUKHN)
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OO0benuHeHne (MacCUBbl, CTPOKH, IPSIMOYTOJIBHUKH)

Otpuiranue (JIOrudecKrie 3HaYeHHsI, CTPOKH)

Cymma (BeKTOpa, TOrHYECKUE 3HAYCHUS, BEIIIECTBEHHBIC 3HAUCHMS)
Pa3nocts (BekTopa, OKpYKHOCTH, BELIECTBEHHbIC 3HAUCHUS] )
[IpousBenenue (BeKTOpa, JOrMYECKUE 3HAYCHNS, BEIIIECTBEHHbBIE 3HAYCHNS )
10. Ilepeceuenue (OKpY>KHOCTH, IIPSIMBIC)

11. OObenuHeHue (OKPYKHOCTH, CMEKHBIE YIJIbI)

12.  DKBHWBaJIEHTHOCTb (MAaCCHBBI, JIOTUYECKHE 3HAYCHHUS, CTPOKH)

13. Cymma (BeKTOpa, JIOTUUYECKHE 3HAYCHHS1, BEIIICCTBCHHbIC 3HAYCHUS] )

14. TlpousBenenue (BeKTopa, IOTMYECKHUE 3HAYCHUS, BELIECTBCHHBIC 3HAYEHUSI)
15. Ilepeceuenue (OKpyKHOCTH, MPSIMBIE)

16. Pa3HOCTBH (MaccHBBI, CTPOKH, IIEITbIC 3HAUCHHS )

17. IlpousBeneHue (MacCHBBI, JOTMUECKUE 3HAUCHUS, 1IEJIbIC 3HAUCHHMST)

18. PasHocTh (BeKTOpa, OKPY>KHOCTH, BEIIICCTBEHHBIC 3HAUCHHS)

19. Ortpurianue (JIoruuecKre 3HaAYEHUsI, CTPOKH )

20. Tlepeceuenue (OKpYXHOCTH, IIPSIMBIC)

21. Cymma (0IHOMEpPHBIE MACCHBBI, IOTUYECKUE 3HAYCHUS, 1IEJTbIC 3HAUCHMS)
22. Pa3HOCTB (MacCHBBI, CTPOKH, IIETbIC 3HAUCHHS )

23. OObenuHeHUE (OKPYKHOCTHU, CMEKHBIE YIJIbI)

O

KOHTpOJ'leLIe BOIIPOCHI

1. Yro Takoe monmumoppusm?

2. Jiia yero npeiHa3HAUSHA IIEperpy3Ka?

3. K kakum srieMeHTaM Kitacca NpuMeHsIeTcs eperpys3ka’?

4. Kakne xapakTepHUCTHKH OKA3bIBAIOT BIHMSHUAE HA MICHTH()HUKALMIO METOAA U
MOTYT OBITh IEPErPYKEHbBI?

5. MoxHo 11 neperpyarb BCTpoeHHbIe onepaimu C#?

6. O6mas popma neperpy3ku oneparopa.

7. UeM oTaMyaroTcs NEperpy3Ku yHapHOTO M OMHAPHOT'O OIIepaTopoB?

MPAKTHUYECKAS PABOTA Nel3-15.
Knacc FileStream
Knacc FileStream npeacrasiisieT BO3SMOXHOCTH 110 CYMTHIBAHUIO U3 (aiina u 3anucu B Qaitn. OH
No3BOJIsieT paboTaTh Kak C TEKCTOBBIMU (pailmamu, Tak W ¢ OuHapHbIMH. OH co3naércs
CJIEIYIOIIUM 00pa3oMm:
FileStream fileStream = new FileStream(path, FileMode.Create);
3/1ech B KOHCTPYKTOp TIepeaaeTcs JiBa mapamerpa: myTh K (aitny u nepeuncienne FileMode.
JlaHHOe mepeuucieHue YyKa3blBaeT Ha PEXUM JocTyna K (ailny M MOXeT NpUHUMATh
CJIEIyIOIINE 3HAYEHUS:
Append: eciiu daiin cymecTByeT, TO TeKCT Ao0aBiseTcs B KoHen (aiin. Eciu daiina Het, To OH
coznaercs. @aia OTKPHIBAETCS TOJIBKO IS 3AMHUCH.
Create: coznaercst HOBbIH (aiin. Eciu Takoil (aiin yxe cyiiecTByeT, TO OH Iepe3antchiBaeTcs
CreateNew: co3naercs HOBbIN (aitn. Ecnu takolt daiin yxe cyniecTByer, TO OH HNPUIIOKEHUE
BBIOPACBIBAET OIIMOKY
Open: otkpeiBaeT ¢aiin. Ecou daiin He cyliecTByeT, BRBIOPAChIBAETCS UCKITIOUCHHE
OpenOrCreate: eciu (haiin cymecTByeT, OH OTKPBIBAETCS, €CIIH HET - CO3/]aeTCSI HOBBIMA
Truncate: ecnu (aitn cymecTByer, TO OH mepe3anuchiBacTcs. Dail OTKPHIBAETCS TOJIBKO IS
3aIuCH.
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Taxxe MOKHO UCTIONIB30BaTh CTaTHUECKUE MeTo bl kKiacca File, Hampumep
FileStream fileStream = File.Create(path); // co3naTs HOBBIH (aiin

WA
FileStream fileStream = File.Open(path); // oTKpbsITh (haitst ¢ JOCTYIIOM Ha YTEHUE U 3aMKCh
Jost paboThI c OMHAPHBIMH dbaiinamu npeaHa3HayeHa napa

kiaccoB BinaryWriter u BinaryReader. DOtu kimacchl MO3BOJSIOT YUTaTh M 3alHUCHIBATh
JaHHBIC B ABOUYHOM (hopmare.

OcHoBHBIE MeTO1a Kitacca BinaryWriter

Close(): 3akpbIBacT MOTOK U OCBOOOXKAAET PECYPCHI

Flush(): ounmraer Oydep, 1onuckiBas U3 HETO OCTABIINECS JaHHBIE B (haii

Seek(): ycraHaBIMBaeT MO3UIIMIO B TIOTOKE

Write(): 3amuceIBaeT JaHHBIE B IOTOK

OO0bekT BinaryWriter cozmaércest Tak:

BinaryWriter binaryWriter = new BinaryWriter(fileStream);

Jyist TOoro, 94TOOBI 3aKPHITH TOTOKA MU OCBOOOINTH PECYpPChl MOXHO HCIONb30BaTh Meto Close().
Ho yno6Hee ucronb30BaTh TUPEKTUBY USing

using (FileStream fileStream = new FileStream(path, FileMode.Create))

using (BinaryWriter binaryWriter = new BinaryWriter(fileStream))

{
}

WJIM MOYKHO COKPATHUTh 3aIIUCh:
using (var binaryWriter = new BinaryWriter(File.Create(path)))

{
}

bunapusie ¢aiinsr (3anuch)

Co3nmaliTe METO

static void CreateTheNewFile(string path, params int[] values)

KOTOpBI 3amuchiBaeT B (aiil IenbIX 4Yucel Ha0op 3HA4YeHHM, MEepPEeUnCICHHBIX uepe3
3anATyo. Yka3zanue EcTh pazHbie BUBI OMMOOK, TPH KOTOPOM padoTa ¢ (ailyioM HEBO3MOKHA,
HaIpUMep OTCYTCTBHE IpaB AocTyma K (aiimy. UToOsl mporpamma He "BbleTana", HCTIONb3yHTe
KOHCTPYKLHUIO try...catch

try

{

}
catch (IOException e)

{
}

Hcnonb3yiiTe try... catch B MeTo/ie WM moMecTuTe B OJI0K try BBI30B METOAA.

UrteHue 351eMeHTOB U3 Qaiina (mocieaoBaTeabHbIi JOCTY)

Jns  urenus 3HadeHud w3 (Qaiina ucnonb3dyeM  o0bekT Tumna BinaryReaderm  ero
MmeToarl ReadBoolean(), ReadChar(), ReadDouble(), ReadInt32() u T.n. Co3maHne o00OBeKTa
BinaryReader ananornuHo co3manuio o0bekTa kiacca BinaryWriter. s mocienoBaTenbHOTO
YTEHHsI 3JIEMEHTOB U3 (haiia UCroNb3yeM UKII:

using (FileStream fileStream = File.OpenRead(path))

// 3anuch nHOpMaIuu B (aii

// 3anuch nHpOpMAIMU B (aiin

// KOz, BBI3BIBAIOIINN OLIHOKY

Console.WriteLine($"Omubka o6padotku aiina {e.Message}");
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using (BinaryReader binaryReader = new BinaryReader(fileStream))

{
while (binaryReader.PeekChar()!=-1)

{

/I 06paboTka 3HaUCHUN

}

Co3naiite METO
static void ReadFile(string path, uint n = 10, string delimiter =", ")
KOTOPBII MpUHUMAET UM (aiisia HesNbIX YUCeN U BBIBOAUT UX HA KOHCOJb MO N uncen B Kaxaon
cTpoke (3HaueHue mo ymomvanuro it N = 10, N > 0). Jlng mycroro ¢aiina BBEIBOJUTH
coobmenue <empty file>. (Mcmons3zyem cBoiictBo Length o6bwekra FileStream)
Urenue 31eMeHTOB U3 (aiina (IpOnu3BOIBHBINA JOCTYI)
B derpipéx crmenyrommx 3amavyax wucmnoiabzyeM Meton long Seek(long offset, SeekOrigin
origin) ycTaHaBIUBAaEeT MO3UIMIO B MOTOKE CO CMEIIEHHWEM Ha KOJIMYECTBO OalT, yKa3aHHBIX B
napametpe offset. SeekOrigin - mepeuncienue ¢ TpeMs 3HaYCHUSIMU
SeekOrigin.Begin: Hagano gaitia
SeekOrigin.End: koner ¢aiina
SeekOrigin.Current: Texymias nmo3uius B daiise
CMmelieHre MOXKET OTPHUIATETBbHBIM, TOTJIa KYpCOp CABUTAETCA Ha3a/l, €CIIH MOJOKUTEIbHOE - TO
BIiepea. Eciiu MBI XOTUM TIpodnTaTh U3 (haiiina meablX YUCeNT TPEThE YUCIIO, MBI ITHIIEM:
using (FileStream fileStream = File.OpenRead(path))
using (BinaryReader binaryReader = new BinaryReader(fileStream))
{

fileStream.Seek(3 * sizeof(int), SeekOrigin.Begin);

Console.Write(binaryReader.ReadInt32());
}
Jan Ounapubiii Qaitn nensix uucen. OOHYIUTb €r0 MUHUMAIbLHBIL DIEMEHT (CUMTATh, YTO B
¢aiine o equHCTBeHHBIN). Ecnu daitn mycT, Hu4ero He genarte. Y kazanue. Bo-nepBoix, cieayer
HalTH TMO3UIMI0O MHUHUMAJIBHOTO 3JeMeHTa (moib3ysck Position).Bo BTOpeIX, ¢ moMOIIbI0
Mmetona Seek, cieayeT mepeTH B MO3MLMI0O MHUHMMAJIBHOTO 3JIEMEHTAa W 3amucarb B (aiin
MEPEeMEHHYIO ¢ HyJeBbIM 3HadeHHeM. TecTupoBanue. B ocHOBHOI mporpamme SIBHO co3/laiiTe U
obOpaboraiite ueThipe (aitna (00s13aTeIPHO MPOBEPUTH MYCTOM W (Al U3 OJHOTO DJIEMEHTA).
Jns xaxxmoro Qaiina: pacrmeyaTaTh HCXOIHOE COACPKUMOE, OOHYIUTh MUHUMANBHBIN 2JIEMEHT,
pacriedaTaTh cojiepkuMoe (aitia 1mocie M3MEHEHHs. YKa3aHue K TeCTHPOBaHHIO. Y T00HO
3amucath UMEHa CO3/IaHHBIX (hailioB B MACCHB CTPOK M 00pabOTaTh UX B LIUKIIE.
Jan OuHapHBIN (Dails 1easix 9ucenl. YBEIUYUTh BCE €ro AJIEMEHTHI B JiBa pa3a. TectupoBanue. B
OCHOBHOIl TIporpaMMme sSIBHO co3faiite u oOpaboTaiite ueThipe ¢aiina (00s3aTenbHO MPOBEPUTH
MycTOi U (paiis1 U3 OJTHOTO JIEMEHTA).
Jan ¢aitn nensix yucen (BO3MOXHO MycToi). MHBepTHpoBaTh €ro (To €cTb M3MEHHUTh B HEM
MOPSIZIOK ~ dJIEMEHTOB  Ha  oOpaTHbiii).3ameuanue. He  3a0ynpre, dYTO  HCHOIB30BATH
BCIIOMoOTaTeNnbHbIN  (haiin 3anpewaemca. TectupoBanue. B ocHOBHOII mporpamme co3fatbh H
o0paborarh deTbipe (aitna (00sS3aTeTbHO TPOBEPUTH IMYCTOM, ¢aiia W3 OAHOTO M JABYX
HIIEMEHTOB).
Jan OunapHbiii (daitn. YaBouth ero pasmep, 3amucaB B KOHeEI[ (ailla Bce €ro HMCXOIHBIC
DIIEMEHTBI B oopamuom nopsnke.3ameuanue. He 3a0yJbTe, qTO WCIIOJIb30BaTh
BCIIOMOTaTeNbHBIN (aitn zanpewaemcs. TectupoBanue. B 0CHOBHOM TporpamMme sIBHO CO3/1aiiTe
u oOpabotaiite Tpu (aiina (00s3aTensHO MycTol (aiin, (haia U3 0JHOTO LETOT0 YHCIA).
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O0paboTka TeKCTOBBIX (hailIoB
// uki o ctpokam (haiiia - mepBblit ciocod
using (var sr = new StreamReader("a.txt"))
{

string line;

while ((line = sr.ReadLine()) != null)

Console.WriteLine(line);

}
//Iluka o cTpokaM aiina - BTOpoi crocoo
using (var sr = new StreamReader("a.txt"))
{

while (!sr.EndOfStream)

Console.WriteLine(sr.ReadLine());

}
Jan TexcToBblii (aiin. BeiBecTn Bce CHUMBOIBI, COAEpKamIMecs B 3TOM Qailie, 1 UX KOJBI
(ucnionb3yiite Meton Read()) . IlocuumrtaTe oOIlNee KOTUYECTBO CHMBOJOB B BBIXOJHYIO
NEPEMEHHYI0 MeTOoJa. BBISICHUTH, Kakue KOAbl y CHMBOJIOB, 0003HAa4aroIMX KOHEL[ CTPOKU
(OTBET YKa)KUTE B BUI€ KOMMEHTapusi). BbIsICHUTH Ko ipobena.
Jano memoe HeorpunarenbHoe 9ucio Nu  cumBon C.  Co3maTth  TEKCTOBBIA  (haid,
coziepskauii N CTpok, mepBasi U3 KOTOPBIX COCTOUT M3 OJHOro cuMBoisia C, BTOpas — U3 JABYX,
TpeThst — u3 TpEX u T.1. ([Tonmp3yemes metomamu Write() u WriteLine())
Janbl 1Ba TekcToBBIX (haitna. JlomucaTh conep:kuMoe BTOporo (aiiia B KOHEI[ MEepBOroO.
(Mcmonp3yem StreamWriter, HAUIIUTE MOAXOASIIUN KOHCTPYKTOP)
Jan TekctoBblii (aitn. Yipanuth M3 HEro Bce MyCThle CTPOKH. YKazaHue. Bce 3amaun
HA U3MeHeHue COJEPKUMOro  TEeKCToBoro  gaia  (KpomMe  JOIOJIHEHHUS)  pellarTcs
C HCIOJIb30BaHUEeM BpeMeHHOro aiisia. Co3nanne BpeMmeHHOro (haiina oOcyxaaercs Ha
JTAHHOU CTpaHUIIC. BaMm Heo0Xxo0auMO0 Hamucars BCIIOMOTaTENbHYIO
¢byuknuio MakeTempFileName nnsi  reHepauuu uMeHud BpemeHHoro aiinma. Ilepenenaiite
(GYHKIMIO C IaHHOM cTpaHuIlbl Ha s13bIK C# 1 nHunmanusupyire newFileName no onucanHomy
Ha CTPAHUIIE MPUHIUTTY.
Cpenctsa System.IO.File nmst paboThl ¢ TEKCTOBBIME (haiimamu
Jan TekcToBbIil (daiin. OmnpeneianTh KOJIHMYECTBO MYCTHIX CTPOK B ITOM (aiine, HCIONb3ys
cratudeckuii Meto; ReadLines kmacca System.lO.File.
Han csv-taitn, conepxamuii nensle yuciaa. HallTu cymmy umcen B KaxIo crpoke caiina
(pemenue ohopMuTh B BUAE (DYHKIIMH, BO3BpAIAONIEd MAacCHB LENbIX uucen). s mycroit
CTPOKM cJenyeT Bo3BpamaTh HoNb. 3ameuanue 1.Kaxnmas crtpoka aiina B gpopmame
CSV (comma-separated values — 3HaueHus, pa3iein€HHbIE 3alsTbIMU) COJACPKUT 3HAYEHUS,
paznenéHHple 3andaTbiMu. Ykazanume 1. Mcnonbs3oBare meton Split 1l M3BIEUYEHHS] YMCENl U3
CTPOK " Mmeto[ int.Parse ns npeoOpa3oBaHus ux K TUITy integer Jyis
cyMMHpoBaHus. 3ameuanue 2. 3a1a4y MOXKHO pelIaTh ¢ UCMOIb30BaHUEM SBHBIX ITUKJIOB, THOO
C MCIOJIb30BaHUEM METO/I0B MIOCIIEA0BATEIHHOCTEH.
Hannas 3a0aua ne mpedyem umenus cO0EPHCUMO20 haiios.
Co3math B TeKylieM Kartajore mamnky text_files, co3gaTh TaM HECKOJBKO TEKCTOBBIX (pailioB
MPOCTO «PYKaMU», MOKETE CKOMUPOBATh TyAa UMEIoIIrecs Gaibl).
BriBectn mmeHa ¢aitioB kararora text_files (mpomeaypa ¢ OgHUM MapamMeTpoM — HWMEHEM
KaTajora).
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http://staff.mmcs.sfedu.ru/~ulysses/Edu/CS101/files/files-for-read-tasks/chars.txt
http://it.mmcs.sfedu.ru/wiki/%D0%92%D1%81%D0%BF%D0%BE%D0%BC%D0%BE%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%84%D0%B0%D0%B9%D0%BB%D1%8B
http://it.mmcs.sfedu.ru/wiki/%D0%92%D1%81%D0%BF%D0%BE%D0%BC%D0%BE%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%84%D0%B0%D0%B9%D0%BB%D1%8B
http://it.mmcs.sfedu.ru/wiki/%D0%92%D1%81%D0%BF%D0%BE%D0%BC%D0%BE%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%84%D0%B0%D0%B9%D0%BB%D1%8B
http://staff.mmcs.sfedu.ru/~ulysses/Edu/CS101/files/files-for-read-tasks/lines.txt
http://staff.mmcs.sfedu.ru/~ulysses/Edu/CS101/files/files-for-read-tasks/csv-data.txt

[TepenmeHoBaTh Bce TEKCTOBBIE (aiinbl Katanora text_files, qo6aBus k nmeHam npedukc help-.

OTO cienyeT BBIIOJIHUTH B NPOLEAYypY C JBYMs IapaMeTpaMud — HMEHEM KaTajora M
npedukcom).

CHoBa BbIBecTH UMeHa (ailiioB Karajiora.

Ykazauus.

UtoObl  MONMYy4YUTh CHUCOK HWMEH  (ailloB  Karajora, UCIHOJB3YWTE  CTAaTHYCCKUM
meton System.IO.Directory.GetFiles. Texymemy  karaiory COOTBETCTBYET ums .,
poauTeabCcKkomy — ...

Uto0sl oThenuth coOCTBEHHO uMs (aiima OoT Bcero mytH K (aiiny (abCONIOTHOTO WM
OTHOCHUTEJILHOT0) UCTIONIb3yiTe crartnueckuii meton System.lO.Path.GetFileName.

s dbopmupoBanus MMEHU ¢aiina c yTEM o IIyTU u UMEHU
ucnonp3yite System.lO.Path.Combine.

Urto0bl neperMeHoBaTh (aiii, ncnoiap3yiTe cratuueckuii meron System.IO.File.Move.

Jano HaTypanbHOe yuciio K ¥ TeKCTOBBIN (aiin, comepkamuii ciioBa. Co3aaTh TEKCTOBBIA (haii
U 3amucath B HEro BCe CJoBa JUIMHBI K U3 HCXOAHOTO (aiija Mo OJHOMY CIOBY B
cTpoke. Ykazanue. Bocrionb3yiitech metoaoM System.lO.File.ReadAllText qust YTEHUSA
UCXOHOIO ¢aiina u System.lO.File.WriteAllLines nns 3anucu HOBOTO
daitna. 3ameuanue. CioBoM cuuTath HabOOp CHMBOJIOB, HE COJEpalluii mpoOesoB, 3HAKOB
NpENUHAHNS U OTPaHUYEHHBIN Tpo0enaMu, 3HaKaMH MTPETMHAHMS WM Ha4aJIOM/KOHIIOM CTPOKH.
Ecnu ucxonuelii Qaiitn He COAEpPKHUT CIOB JIUHBI K, TO OCTaBUTh PE3YJIbTUPYIOMIMMA (aiin
nycteiM. TectupoBanme. Coznare karajor input-files/task-04 u  106aBUTh Tyna HECKOJIBKO
BXOJIHBIX TEKCTOBBIX (haillloB, Ha KOTOPHIX BbI MPOBOJUTE TECTUPOBAHHE. YOETUTHCS, YTO
COOTBETCTBYIOIIME PE3yIbTHPYIOIIHE (DAlIIBI COEPIKAT TO, YTO HYKHO.

Jan TekcToBBIA (ailsl, B KaxJOH CTPOKE KOTOPOTO 3alHMCaHO OJHO WM HECKOJIBKO CIIOB.
Co31aTh HOBBIN TEKCTOBBIN (hailil U3 OJJHOM CTPOKH, B KOTOPOW Yepe3 MpoOes 3alicaHbl epBbIe
CJIOBa CTPOK UCXOAHOTO (haiiia, 3aKaHYMBAIOIIKECS Ha 33IaHHYIO TTOJCTPOKY.

INPAKTUYECKAS PABOTA Nel8
uHKancynsuus C#
1. LIEJIb PABOTBI
[lenbto paboOTHI ABISETCSI OCBOUTH OCHOBHBIE HAaBBIKM PaOOTHI ¢ OOBEKTAMH M KJIaccaMu, a Tak
K€ U3Y4YUTh CBOMCTBA U METO/IbI HEOOXOMMBIE JUIs co3/1aHus nporpamm CH#.
KPATKME TEOPETUYECKUE CBEJJEHUA
Knacc B C#, kak U B JApYyrux s3bIKaX MPOrpaMMHUPOBAHUS, — 3TO MOJIb30BATEIbCKUNA THII
nanHbix (user defined type, UDT), koTOpblii COCTOMT M3 JaHHBIX (YacTO Ha3bIBa€MBIX
aTpuOyTaMy WIM CBOMCTBaMH) U (PYHKIUSAMM JUIS BBIIOJIHEHUS C ATUMHU JAHHBIMU PAa3JIMYHbIX
neiictBuil (3T PyHKIMK OOBIYHO Ha3bIBalOTCA MeToAaMu). Kiacchl MO3BOMISIOT IpyNnUpoBaTh B
€IMHOE 11eJI0€ JaHHble M (PYHKLIHMOHAIBHOCTh, MOJEIHUPYSl OOBEKThl pealbHOro Mupa. MIMeHHO
3TO CBOMCTBO KJIACCOB M 00€CIEUYMBAET OJHO U3 HamOoJee BaXKHBIX MPEUMYIIECTB OOBEKTHO-
OPUEHTHPOBAHHBIX A3BIKOB IPOrPAMMHPOBAHUSI.
Cronmnbl 00bEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS
B mo60oMm si3b1ke mporpamMupoBanus C# pealn3oBaHbl TPU BOKHEHUIIIMX MPUHIUIIA — «CTOJIA»
00BEKTHO-OPUEHTHPOBAHHOTO MPOTPaMMHUPOBAHUS:
* UHKAICYJISIIMA: KaK 0OBEKThI IPAYYT CBOE BHYTPEHHEE YCTPOHCTBO;
* HacJIe/I0BaHUE: KaK B 3TOM S3bIKe MMOJJIEP)KUBAETCS MOBTOPHOE UCIIOJIB30BAaHUE KOJIA;
* IOIMMOPGU3M: KaK B 3TOM SI3bIKE peaIN30BaHa MOIJIePKKa BBITIOTHEHUS HY)KHOTO JIeHCTBUS B
3aBHCUMOCTH OT THIIa [IEPEeIaBa€MOro 00beKTa
Nuxancynsauus
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[lepBolii  «CTONM» OOBEKTHO-OPUEHTUPOBAHHOTO IMPOTPAMMUPOBAHMS — TO MHKATCYIISIIHS.
Tak Ha3bIBacTCA CHOCOOHOCTh MPATATh JACTAIM pEaTH3alud OOBEKTOB OT MOJb30BaTEICH
3TUX 00BeKTOB. Hampumep, mpenmnosokum, 4To Bl co3Aaiu Kiacc ¢ mmenemM DBReader (s
paboThI ¢ 0a30i TaHHBIX ), B KOTOPOM ompeaesieHo jaBa riaaBHbix Meroaa: OpenO u Close().;

// Knacc DBReader ckpbIBaeT 3a CueT MHKAICYISIUHN TOAPOOHOCTH OTKPBITUS

// v 3aKkphITHS 633 TaHHBIX

DBReader {

new DBReaderO;

f.0Open("C:

\

foo.

m

df"};

// BeimonHsieM ¢ 06a30¥ JaHHBIX HY>KHBIC HaM JCHCTBHS

f.Close()

b

2

Hamr Bemvbimmenssiii kinacc DBReader mHkancynmupyeT BHYTpeHHHE TOAPOOHOCTH TOTO, Kak
UMEHHO OH OOHapy’>KMBAeT, 3arpy’KaeT, BHINOJHSIET ONEpaldyd U B KOHIE KOHIIOB 3aKpbIBAET
¢daiin naHHBIX. 3a CYeT WHKAICYJISLUUU I[POrpaMMHUPOBAHHME CTAHOBHUTCS MPOILE: BaM HET
HEOOXOUMOCTH  OECrOKOUTBCS 00  OrpOMHOM KOJMYECTBE CTPOK  KOZAA, KOTOpBIE
BBITOJHSIOT CBOIO 33Jaduy CKpbITO OT Bac. Bce, uro oT Bac Tpedyercs — cO3/1aTh 3K3EMIUIIP
HYXXHOT'O KJjlacca U IepejaTb eMy HeoOXOoIuMble COOOIICHUs (THMA «OTKPHITh (ailll ¢ uMeHeM
foo.mdf).

HacnenoBanue: oTHOIIEHHS «OBITb» U «UMETh

Cnenyroumii  cronn 0OBEKTHO-OPUEHTHPOBAHHOIO  MPOTrPAMMUPOBAHMS — HACJIEIOBaHUE.
[Ton HMM mNOHMMAaeTCs BO3MOYKHOCTb CO3/1aBaTh HOBBIE ONIPEIEIECHHS KJIACCOB HAa OCHOBE
CYLIECTBYIOIIMX. B cCylHOCTH, HacieIoBaHHE TIO3BOJSET BaM pACIIUPITh BO3MOXKHOCTH,
yHacje0BaHHbIe OT 6a30BOro Kjlacca, B COOCTBEHHOM ITPOM3BOIHOM KJjlacce.

OTtHomIeHuE «OBITH»

Kak ™Mbl momMHuMm, Ha BepmuHe mr000it mepapxum B .NET Bcerma naxoautcss 06a3oBbIit
kiacc Object. B mHameil cuTyaniuu BO3MOXXHOCTH OTOTO KJlacca BHaudaje JOTMOJTHSIOTCS
BO3MOXHOCTSIMM, IPUBHECEHHBIMU KJaccoM Shape. Peub uaer o cBoiicTBax, moiusix, MeToaax u
COOBITUSIX, KOTOpPBIE SBIAIOTCS OOLIMMH JUIsl BCEX T€OMETPHUYECKUX (PUTYp

(shapes). Kmacc Hexagon (mecTuyronbHuK), Mpou3BoAHBIM oT Shape, ngomonHseT
BO3MOXXHOCTH HIPEIBIIYIIUX IBYX 0a30BbIX KJIACCOB CBOMMH COOCTBEHHBIMH YHUKaJIbHBIMU
CBOMCTBAaMH.

Korpaa Bamm knaccsl

CBA3BIBAIOTCA JPYr C JPYIOM OTHOLIEHUSMHU HAclI€AOBaHUSA, 3TO O3HAYaeT, YTO BbI
YCTaHABIMBAaETE MEXJy HUMH OTHOIIEHUS THUMa «ObITh» (is-a). Takoil TUN OTHOILIEHUI
Ha3bIBAECTCSI TAK)KE KJIACCUYECKUM HACJIEI0BAaHUEM.

B mupe 00BEKTHO-OPHEHTHPOBAHHOTO MPOTPaMMHPOBAHUS MCIONb3yeTcs emle ofHa (opma
MOBTOPHOTO MCMOJIb30BaHUS KoJ1a. DTa (hopMa Ha3bIBAETCS BKIIOUEHHUEM-/IEJIETUPOBaHUEM (MIIH
OTHOLIEHHEM «MMEeTbh» *—has-a). [Ipu ee ncrnonbp3o0BaHUM OJAMH KJIACC BKJIIOYAET B CBOI cOCTaB
JIpYTrOH M OTKpBIBAET BHEUTHEMY MUPY 4acTh BO3MOKHOCTEW 3TOT0 BHYTPEHHETO Kilacca.
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[Tonumopdu3M: KIIaCCUUYECKHUI U AJIi KOHKPETHOTO Cydast

[Tocnenumii, TpeTwil CTOAN  OOBEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHPOBAHHS — 3TO
noauMopdu3mM. MOXKHO CKa3aTh, YTO 3TOT TEPMHH OIpPENENIIeT BO3MOXKHOCTH, 3aJIOKCHHBIC B
A3bIKE, M0 MHTEPIIPETAlMU CBS3aHHBIX OOBEKTOB OJMHAKOBBIM 00pazoM. CylIecTBYyeT /Be
OCHOBHBIE PA3HOBHIHOCTH MOJIMMOPGHU3MA: KIACCHUECKUI MOIUMOPHU3M U MOIUMOPPHU3M LISt
KoHKpeTHoro ciydas» (ad hoc). Knaccuueckuii monmmopdu3M BCTpedaeTcs TOJBKO B TeX
SA3bIKAX, KOTOPBIE MOICPKUBAIOT KJIACCUUYECKOE HAclieJOBaHUE (B TOM YUCIe, KOHEYHO, U B C#),
[Tpu knaccuyeckoM moiuMop@u3Me Bbl MOXKETE OMPEIeNIUTh B 0a30BOM Kilacce HaOOp WICHOB,
KOTOpble MOTyT OBITh 3aMEUIeHbl B MPOU3BOJAHOM Kiacce. Ilpum 3amemieHuun B
MIPOM3BOIHBIX KJIaccaX 4WICHOB 0a30BOro Kjacca 3TH MPOU3BOJHBIE KJIACChl OyAyT MO-pa3sHOMY
pearupoBaTh Ha OJHHU U T€ K€ OOpaIICHHUSI.

Jns mpumepa Mbl BHOBb OOpaTHMCSI K Halledl HMepapXuHM TeOMETpPUYECKUX QUryp.
[Tpenmonoxum, uto B kiacce Shape (reomerpuueckas (urypa) onpeneneHa ¢pyHkus Draw() —
pHCOBaHUE, KOTOpas HE MPUHUMAET MapaMeTpoB U HUYEro He Bo3Bpamaer. [lockoibky
reoMeTpudeckue (Urypsl ObIBAlOT PA3HBIMH U KaXIbIH TUI GUTypsl OoTpedyeTcss n300pakaTh
CBOMM COOCTBEHHBIM YHUKaJIbHBIM CIIOCOOOM, CKOpee BCEro, HaM MOTpedyeTcsl B MPOU3BOIHBIX
Kkinaccax (takux kak Hexagon — mectuyronmbHuk u Circle — OKpYXHOCTB) €O34aTh CBOWA
cobctBeHHBIN MeTo Draw(), 3amectuB uM metoa Draw() 6a3oBoro kiacca

Knaccnueckuit momumopdusm

Knaccuueckuii moauMoppu3M MO3BOJSET OMPENeisiTh BO3MOXKHOCTH BCEX IMPOU3BOJIHBIX
KJIaCCOB IpH co3JaHuu 0azoBoro kiacca. Hampumep, B HaiieMm Hpumepe Bbl MOXKETE ObITh
yYBEpEHbI, uT0 MeTox Draw() B TOM WM HMHOM BapuaHTEe NPHUCYTCTBYET B JIIOOOM Kilacce,
npou3BogHoM OT Shape. K g0CTOMHCTBaM KIIaCCMYECKOTO MOIMMOP(H3MAa MOXKHO OTHECTH
TakKe€ M TO, YTO BO MHOTHX CHUTYalUsX Bbl CMOXKeTe€ M30eXaThb CO3JaHUS MOBTOPSIOLIMXCS
METO/JOB Il BBIMOJMHEHUs cxoxux omnepauuit (tuna DrawCircle(), DrawRectangle(),
DrawHexagon() u T. 1.).

Bropast pasHoBugHOCTE mosIMopdu3ma — monuMopdu3m mist kKoHKpeTHoro ciydas (ad hoc
polymorphism). OT1or TUn mnonuMopdu3Ma MO3BOJSIET OO0pamaThCsl CXO0XKHM 00pa3oM K
00BEKTaM, HE CBA3aHHBIM KJIACCUYECKUM HACJIeIOBAaHUEM.

JlocTuraercs 3TO OYEHb NPOCTO: B KAXKJAOM H3 TaKUX OOBEKTOB JODKEH OBITh METOHA C
OJIMHAKOBOM CHTHATypoil (TO €CTh OJUHAKOBHIM HMMEHEM METO/a, TNPUHHUMAaEeMBbIMU
napamMerpaMM M THUIIOM BO3BpAIllaéMOro 3HadyeHus. B  sA3bpIkax, MOAJEPKUBAIOIIUX
NOJMMOP(}U3M ATOTO TUIIA, TPUMEHSIETCS] TEXHOJIOTHA «I103AHEro cBa3biBaHUs» (late binding),
KOrJa THI OOBEKTa, K KOTOPOMY IPOUCXOAUT OOpalleHHe, CTAHOBUTCA SICEH TOJBKO B
nporiecce BBITIOIHEHHUS POrpaMMBbl. B 3aBHCHMOCTH OT TOTO, K KAKOMY THITY MBI oOparmaemcs,
BBI3BIBAETCS HYKHBIA MeToA. OnHIleM Kiacc Kak CTPYKTYpPY JAAHHBIX, COJACPXKAIIYI0 YJICHBI -
JaHHble (TaKM€ KaK KOHCTAHThl M T0Js), (YHKIMOHAJIbHBIE YJIEHBI (METOJbl, CBOWCTBA,
COOBITHS, MHAEKCATOPHI, ONEPATOPbl, KOHCTPYKTOPbI U JAECTPYKTOPHI) U BIIOKEHHBIE THIIBI.
Knaccel Taxke moiepKuBaroT HacleT0BaHHE.

[Tpocreiiniee 0ObsBIECHNE KIacca BBIIIUT Tak:

// Knacc o0bsiBIEHHBIN Kak public, ToCTyneH 0TOBCIOAY, BKIOYast Ipyrue cOOpKu

// MoXHO Taxke Harucath internal - kiacc OyJeT 10CTyIeH TONbKO U3 TeKylel cOOpKu

public class HelloWorldClass

{
public void HelloWorld()

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

}
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}

MoxHO

TaKKe

caenaTh

KJ1acc

a0CTPaKTHBIM

: public abstract class AgentFactory

{
public void WriteInfo()

{

Console.WriteLine("I'm agent factory");

}
public abstract Agent Create Agent();

}

Takue Kiacchl MOTYT COAEP)KaTh aOCTPaKTHBIE METOABI (METOBI, KOTOPBIE HE pPealn30BaHbI
B TEKYILIEM KJIacce, HO JIOJDKHBI OBITh PEAIn30BaHbl B HEAOCTPAKTHBIX MIOTOMKAX ).

A6CTpaKTHI>Ie KJIaCCbl HC MOTYT OBLITH HHCTAaHLIUPOBAHBI. To ecTb JJIA  HCIIOJIb30BaHUA
3TOTO KJIacca, JOJDKEH ObITh HAITUCAH TIOTOMOK:

public class FootballAgentFactory : AgentFactory

{
public Agent Create Agent()

{
return new FootballAgent();
}
}

Ecin ke BBl HA00OpPOT HE XOTHTE, YTOOBI OT Balllero Kiacca KTO-TO HAaCIeI0BaiCs,
o0OBsBHTE ero Kak sealed: pub
lic sealed class IAmTheCoolest

{
public void WhoAmlI()

{
Console.WriteLine("I am cool and I don't want any inheritance");
}

}
/

DTO0 MpUBEIET K OUTMOKE KOMITUIISIIUU

public class IAmMoreCoolThanTheCoolest : [AmTheCoolest
{

public void I

AmTheCoolest()

{

Console.WriteLine("I'm even cooler that the coolest");

}

}

Kak BBI y)ke TOHSITH, TIOCTIe JBOCTOYHSI YKA3bIBACTCS KJIACC, OT KOTOPOTO HACIEAYETCS JaHHBIM.
HacnemoBatecst B C# MOXHO TOJNBKO OT OJHOTO KJlacca, HO MOXHO pEaJM30BBIBATH
HecKoJbKo nHTepdeiicos: public class Basel

{
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}

public class Base2

{

}

public interface Interfacel
{

}

public interface Interface2
{

}

// TlompITKA HACJIEIOBAHMS HECKOJIBKUX KJIACCOB MPUBEJIET K OLITUOKE
public class MyClass : Basel, Base2

{

}
/I

3aT0 MOXHO pealn30BbIBaTh HECKOIBKO HHTEP(hEHCOB
public class MyClass2 : Basel, Interfacel, Interface2

{
}

Ecnmu He yka3zaH HMKakoW 0a30BbIi KjJacc, TO KJIacC aBTOMATHYECKH CUYUTAETCS
HacJIeMHUKOM Kiacca System.Object wim mpocto object. B Tenme kimacca OOBSBISIFOTCS €ro
uiieHbl. [lasiee MbI OMMIIEM BCE BUJIBI WICHOB KJlacca.

[Tons

[Tone mpencraBiseT MEPEMEHHYIO, CBS3aHHYIO C JaHHBIM KJIacCOM WIIM €T0 YK3EMIUISIPOM.
public class MyClass

// ' YKa3bpIBaeTCs 4TO ATO MOJIE JOCTYITHO U3 JIF00OT0 Kilacca, Take U3 APyrou cOOpKH

// Takxe MOXHO YKa3aTb Pro

tected

nosie OyJIeT MOCTYIMHO TOJBbKO M3 KJIACCOB-HACIICIHUKOB

// m private

JOCTYITHO TOJIBKO M3 TEKYIIETO Kilacca.

public int a;

// TlpucBanBaeM HayaIbHOE 3HAYEHHE B KOHCTPYKTOPE

public MyClass()

a=3;

public

class Application

{

public static void Main()

{
MyClass myClass = new MyClass();

/la=5
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Console.WriteLine("a = {0}", myClass.a);
myClass.a += 5;

/a=10
Console.WriteLine("a = {0}", myClass.a);
}

}

Taxoke MOXHO 00SBUTH 1oJie Kak readonly - 3ampemnaercst 3aUCh B M0JIE, KpOME KakK Ipu
WHULHATTMIIAIIMY TTOCPEICTBOM MHUNWHAIN3aTopa Wi KOHCTpyKTopa. public class MyClass
// TlpucBanBaeM HavajabHOE 3HAUCHHUE B MHUIIHATH3aTOPE

readonly inta = 1;

// TlpucBanBaeM HavajIbHOE 3HAUCHHE B KOHCTPYKTOPE

public MyClass()
{

a=3;

}

public MyMethod()
{

a=>5;//

Omnbka
KOMITWJISIIIAA

}

}

Ectp eme monucukatop volatile, KOTOpbIil 3ampeniaer HEKOTOpbIE ONTHUMU3ALUH, KOTOpBIE
MOTYT MIPUBECTH K HEMPEACKAa3yeMbIM MOCIEICTBUSAM B MHOTOIIOTOYHBIX MPUIIOKEHUSIX.
Moaudukarop static aekiapupyeT NPHUHAIJISKHOCTh 4WiIEHa Kiacca BCeMy Kiaccy, a He
KOHKPETHOMY wieHy. JIOCTYn K TaKuM 4WiICHaM OCYIIECTBIISICTCS Yepe3 MM Kilacca, a He ero
sk3emIuigpa. public class MyStaticMemberClass

public static int a = 10;

public MyMethod()

a=>5;

public class Application

{

public static void Main()

{

//a=10

Console.WriteLine("a = {0}", MyStaticMemberClass.a)

MyStaticMemberClass.a = 2;

/la=2

Console.WriteLine("a = {0}", MyStaticMemberClass.a);
}

}

Metonasnl
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MeTtoapl TPEACTaBISIOT COOON AEHCTBHUS, KOTOPHIE MOXHO IPOU3BECTH B CBS3M C JAHHBIM
KJIACCOM.

public class MyHelper

{

private int a, b;

public MyHelper( int a, intb )

{

this.a = a;

this.b = b;

}

public int Max()

{

returna>b?a:b;

}

}

public class Application

{

public static void Main()

{

MyHelper helper = new Helper(2, 10);

/I MAX(2,10) =10

Console.WriteLine("MAX(2, 10) = {0}", helper.Max());
}

}

Bo3moxHbIe MOTU(DHUKATOPHI — YKE OTIMCAHHBIE

public, static, protected, abstract

u eme virtual, override, new u extern. static - To e camoe, 4TO U y TOJICH. YKa3bIBaeT. YTO
METOJ MIPUHAAJIE)KUT KJIacCy U a He KOHKPETHOMY JK3EMILIAPY, paboTaTh TAaKOM KIACC MOKET
TOJILKO CO CTATMYECKUMH YICHAMM:

public class SampleClass

public static int a;

public int b;

public static void DoubleA()

a*=2;

public void SetB()

BaxkHpIM MOMEHTOM 3J1eCh SBJISCTCS HWHUIHMAIM3alMsa 0Oa30Boro kiacca. Jlios BeIXxojga
KOHCTpyKTOpa 0a30BOTO Kjlacca MCIOJB3yeTCs KIoueBoe cioBo base. Bmecto monroro
dbopManbHOTO OMHUCAaHUS, TPOCTO MOKaxeM npumep: class BaseClass

int_a;

public int A

get
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return _a;

}

}

public
BaseClass( int a )

{

}
}

class InheritedClass : BaseClass

{
public InheritedClass() : base(1)
{
}
}

a=a;

CraTtudueckue KOHCTPYKTOPbI - HHHULNUAIIU3HUPYIOT KJIACC B HLCIIOM. Hukro He 3Haer Korga
MMPOUCXOAUT €ro BBI3OB - IApaHTUPCTCA JIMIIb TO, YTO OH 6yneT BbI3BAH A0 CO3JaHHA IICPBOIO

OK3CEMILIApa KJ1acca.

B kauecTBe mpumepa TOKaKeM HHTEPECHEHINy0 peanm3anuio marrepHa Singleton. B
paszzene "lIlepemennble" ObLT MOKa3aHa CTaHJAPTHAs peasin3alius, KOTOPYIO JIETKO NEPEHECTH Ha
OOJIBIIMHCTBO SI3BIKOB. 3]IeCh K€ Mbl IPHUBEAEM BAapUAHT, MCIOJNb3YIOMUNA OCOOCHHOCTU

C#.

public class Singleton

{

private static Singleton _instance;
public static Singleton Instance

{

get

{

return _instance;

}

}
public stati

¢ Singleton

{

_instance = new Singleton();
}

}

JecTpyKTOopsl

JlecTpyKTOp - 3TO METOJ, KOTOPBIH BBI3BIBACTCSA NMPH YHUUTOXKEeHHM oObekTa. Tak kak B .NET
CLR ucnonbe3yercs cOOPLIUK MyCOpa, HENIb3sl SBHO YAAIUTh ONPEIEIEHHBIN IK3EMILIAP.
YianeHue MPOUCXOAUT KOIZJAa HHUKAKOM KOJ YK€ HE MOKET BOCIOIb30BATbCA 3TUM
AK3EMIUIAPOM. J[eCTPYKTOPBI ONpPENEAIOTCS KaK METOJbl C UMEHEM, COBHAJAIOIIUM C UMEHEM
KJiacca, peiBapeHHbIM 3HaKOM ~ (Tuibaa): public class A

{
~A

{

Console.WriteLine("I'm being des



cructed");

}
}

public class Application

{

public static void Main()
{

A a=new A();

a =null;

}

}

[Iporpamma BeIBEZET

"I'm being destructed"

4. ITOPAOK BBIIIOJIHEHU A PABOTBI

[TopsimOK BBITIOTHEHUST PaOOTHI:

I. CocraButrh mnporpamMmy, KOTOpas MPOJEMOHCTPUPYET MO OJHOMY U3 BapHaHTOB,
MIPHUBEJICHHBIX B CIICMyOIIel Ta0nuie. BBoMMbIe 3HAYCHHS M PE3YJIbTaThl  BBIBECTH HA 3KpaH
JUCILIIES.

Bapuantsl

Onucanue IeiCTBUM POrpaMMBbl

1

Co3znarb K1acc, BHyTpU KOTOPOI'O OMPEAEIUTh JBE IEPEMEHHbIE — LIENYI0 U CTPOKOBOrO THUIA, a
TaK)K€ BIIOKCHHBIM KJIACC C AaHAJIOTHMYHBIMU TepeMeHHBIMH. VCmonap30BaTh Kiacchl st
MIPUCBAMBAaHUsl HEKOTOPbIX 3HAYEHHWM 3aJaHHOTO THWIIA, 3aT€M BBIBECTH HX Ha 3KpaH. XOJ
IPOrPaMMbl OTOOPA3UTh ¢ KOMMEHTAPHUSIMH.

2

Hcnonb3ysi CBOMCTBO HAcleNOBaHMS CO3JaTh Kiacc Al 00paboTku 0a3 MaHHBIX JBYX THIIOB.
Coznate 1o kiaccy st kaxaoi u3 bJ1. Jlomro obmieii pynkunonansHoct o6enx b/l momectuts
B 0a30BBIii KJ1acc, a iBa IpYrux Kjacca cAejaTh €ro NPOM3BOJHBIMU. Y Ka)I0T0 Kilacca J10JIKEH
OBITh peaNn30BaH COOCTBEHHBIH KOHCTPYKTOpP, HE3aBUCHUMBIA OT 0a30BOro Kkiacca. Xoj
MIpOrpamMMbl OTOOPA3UTH C KOMMEHTAPHSIMHU.

3

Coznath kiacc, B KOTOpOM OyIeT 3 4YMCIOBBIX U 3 CTPOKOBBIX NEPEMEHHBIX. 3aT€M CO3/1aTh
JIOYEPHUI KJ1acc, CoJIepKalliil Bce epeMeHHbIe 6a30BOT0 Kilacca, a TakKe J00aBOYHbIE 000MX
tunoB. [Ipu moMoIM 3aMeHbl METOJOB — U3MEHUTh | W3 MEPEeMEHHBIX POJIUTEIHCKOTO Ki1acca
B flouepHeM. X0 IPOrpaMMbl OTOOPA3UTh C KOMMEHTAPUSIMH.

4

Coznate 0a30BBIM KJacc M MOJKIJIACC C TMPOU3BOJIBHBIMH TEPEMEHHBIMH. 3aTeM 3alpeTUTh
HacJIEJOBaHUE OJHOI0 U3 KJIACCOB M IMPOJEMOHCTPUPOBATH pabOTy 3ampera Ha 3KpaHe.XoJ
POrpaMMbl OTOOPA3UTh C KOMMEHTAPUSIMH.

5

Coznate 2 0a30BBIX Kjacca C MEPEMEHHBIMU YMCIOBOTO M CTPOKOBOTO THIIOB. 3aT€M CO3/aTh
JIOYEPHUI KJ1acc, KOTOPBIN OyIeT Hacae10BaTh YHCIOBBIE LENbIE TIEpEMEHHBIE OJHOIO 0a30BOr0
KJlacCa M CTPOKOBbIE BTOporo. [lapameTpsl MOJYy4EHHOro Kjacca BBIBECTHU HA KpaH. X0
MIPOrpamMMBbl OTOOPA3UTH C KOMMEHTAPHUSIMHU.

6

Hcrnionp3yst CBOMCTBO moauMoOpdu3Ma co3/aTh 0a30BbI KJIacC, B KOTOPOM OIPEAEIUTH
BUPTYaIbHBIA METOJA, KOTOPBIH OymeT B3aWMMOJCHCTBOBaTH C 2-Ms TMOJKJIAccCaMH B
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3aBHCUMOCTH OT M3MEHEHHs MapaMeTpOB KaXJIOro M3 HHUX. XOJA MpOrpamMMbl OTOOpPA3UTh C
KOMMEHTapUsIMHU.

7

Co3gare 06a30BbIi  KiMacc M 2 HacleAyIOUMX €ro Mojkjiacca ¢  JONOJHAIOUIMMU
IEPEMEHHBIMU. 3aTeM COo37aTb BUPTYAJIbHBI METOJ 3amlpelléHHblil uis 1-ro noxakiacca u
B3aMMO/JICHCTBYIOIINI CO BTOPBIM. X0/ IPOrpaMMbl OTOOPa3UTh C KOMMEHTApUAMHU.

8

Co3nare 0a30BBI Kjacc, a 3aTeM BJIOXKEHHBIM B HEro Kiacc. 3aTeM co3JaTh Kiacc,
KOTOPBII OyJeT MbITaThcsi 00pPaTUTCS K BIOKEHHOMY uepe3 0a30BbIil. Takxke co3aaTh SK3eMILIsIp
BJIOKEHHOT'O TUIMA. X0/ IPOrpaMMbl OTOOPA3UTh C KOMMEHTAPHUSIMH.

9

Co3gare 2 0a30BBIX Kjacca My KaXJIOro no 2 JOYEpHUX Kiacca € JONOJHHUTEIbHBIMU
NEPEMEHHBIMH. 3aTeM HCIIOJIb30BaTh BUPTYAJIbHBIE METOJABI B KaXJIOM U3 0a30BBIX KJIACCOB,
KOTOpble OyayT B3aUMOJAEWCTBOBATH C MEPEMEHHBIMH JOYEPHHUX KJIAcCOB HE CBOEro
POIUTENBCKOTO Kiacca. X0/ IporpaMmbl 0TOOPa3UTh C KOMMEHTAPHUSIMU.

10

Coznatpe 6a30BbIi Kilacc U 3 pouepHux kiacca. ChopMupoBaTh BUPTYyaJIbHBIN METOJ KOTOPBIN
Oyzner paboTaTh TOJIBKO C 2-Ms U3 JIOUYEPHUX METOAOB. 3-i JOYEpHMH KiIacc 3ampeTHTb. X0
IPOTPaMMBbI OTOOPa3UTh KOMMEHTAPHSIMH.

2. Beectu mporpaMmy ¢ KJ1aBHaTypsl ¢ ucnois3oBanueM Visual Studio 2005.

3. OTyaguTh NporpamMmy U 3allyCTUTh Ha BBIIIOJIHEHUE.

5. COJEPXXAHUME OTYETA

B otuere AOWKHBI OBITH NPENCTABIEH TEKCT NMPOTPAMMBI, 3HAYEHHUS BBOJIUMBIX BEIHYUH H
HOJIy4EeHHbIE 3HAYEHUS BBIBOJUMBIX BEJTUYMH.

. BOITPOCHI U1 CAMOKOHTPOJIA

. Uro Takoe kiaccel B C# U AJ1 4ero OHU UCHOJIb3YIOTCS?

. ChopmynupyiiTe npaBuia 0ObSIBICHUS KIIACCOB.

. Kakue cymectByroT ocHOBHbIE «cTOamB OOII ?

. KakoB cMbIClt TpUMEHEHUs CBOMCTB MHKAMCYIISIIUH ?

. UTo Takoe nceBOMHKANCyIAus ?

. MO’XHO 11 IPOU3BOJUTH HACIEI0BAaHUE OT HECKOJIBKMX 0a30BBIX KIacCOB?

. Chopmynupyiite cyts nonumopgpusma B C#.

N NN R W~

IMPAKTUYECKAS PABOTA Nel19. HACJEJOBAHUE U MOJIUMOP®U3M
2.6. Hacnenosanue u nonumopdusm PaccmMoTpum npuMepsl HacIeAOBaHHUS.
OO0BsiBUM HOBBIH KJacc, Hacneaywomuii Employee:
class Manager : Employee {
// MeHeKep M0J15KeH 3HATH KOJIUY€eCTBO ONIIMOHOB
private ulong numberOfQOpoints;
}
Onumem B kacce Manager corictBo OptionsNumber:
// cBOMCTBO KOJIUY€ECTBO ONIIMOHOB
public ulong OptionsNumber {get {
return numberOfOpoints;
}
set {
numberOfOpoints = value;
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}
}

B Main co3zganum npeacraButens kiacca Manager:
Manager m = new Manager();
Tonky B 3TOM IOKa HET — HEJbB3s 33/1aTh 3HAUYCHUS JICMCHTOB JIaHHBIX. FI3MEHUM THT JOCTyIa
K 2JIeMeHTaM JaHHbIX kiacca Employee:
class Employee {
// Ha3BaHMe OpraHu3aNuu
protected static string company_name;
// 3akpbIThbie JaHHbIe Kiacca protected EmployeeHelper helper;protected string fullName;
protected short emplD; protected double currPay;
}
B kiiacce Manager onuiiemM KOHCTPYKTOPBI:
// KOHCTPYKTOP MO YMOJTYAHHIO
public Manager() {
}
// KOHCTPYKTOpP Npeodpa3oBaHus
public Manager(short empID) {this.empID = emplID;
}
Teneps BepHeMcs B QyHKIHIO Main 1 H3MEHUM CO3JIaHUE MPEACTABHTEIIMEHEKEPOB:
Manager m = new Manager(102);
3HaueHUs APYTUX JIEMEHTOB Kilacca 3aJajiM Yepe3 CBOMCTBA, W BBIBEACM3HAUCHUS TPU
nomoru DisplayStats:
m.Name = ""John''; m.Salary = 60000.0;
// unpopmanusi 0 MeHeTKepe
((Employee)m).DisplayStats();
OnpenenuM emie OAMH KOHCTPYKTOp Kilacca Manager, HCHIONb3ysS KOHCT- PYKTOP
0a3oBoro kiracca base:
// emie oquH KOHCTPYKTOP Kiaacca Manager
public Manager(string name, short id, double pay, ulong p)
: base(name, id, pay) {numberOfOpoints = p;
}
CozmaguM  HOBOTO TPEACTaBUTENs Kiacca Manager ¢ HCIONB30BAaHHEM HO- BOTO
KOHCTPYKTOpa, KoHell (pyHkunu Main:
Manager m2 = new Manager(''Sam"', 103, 40000.0, 20);((Employee)m?2).DisplayStats();
[Tepeonpenenum BupTyanbHbiii MeTon DisplayStats mist xkimacca Manager,
UCIIONB3YS OIpe/IeTICHHBIN paHee MeTo ] 0a30Boro kiacca (base):
// BLIBOAUT CBeJIeHUS 0 TEKYIIEM COCTOSIHHUH
public override void DisplayStats() {base.DisplayStats();
Console.WriteLine(" Onuuonos: {0}'', numberOfOpoints);
}
Ternepb BMECTO CTPOK BHIA
((Employee)m).DisplayStats();
MO>KHO HCIIOJTb30BaTh CTPOKH BH/IA
m.DisplayStats();
Onpenenum erie OJWH MPOW3BOIHBIN Kilacc i Tpojasia. [IpomaBen mobkeH 3HATH 00BEM
MPOJAXK:
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class Salesman : Employee { private ulong numberOfSales;
}

OnpenenuM KOHCTPYKTOPHI, aHAIOTUYHBIE KOHCTpYyKTOpam Manager:
/| KOHCTPYKTOPBI

public Salesman() { }

public Salesman(string name, short id, double pay, ulong p)
: base(name, id, pay) {numberOfSales = p;

}

OnuieM BupTyanbhbiii MeTon DisplayStats st mpoaasua:

// BLIBOAUT CBeJIEHUS 0 TEKYIIeM COCTOSIHHH

public override void DisplayStats() {base.DisplayStats();
Console.WriteLine("IIpoaa:x: {0}"', numberOfSales);

}

B ¢ynkuum Main co3maem HOBOTO MPoJIaBIia M BBIBOAMM €TI0 JaHHBIE:
Salesman s = new Salesman(''Stan'', 201, 20000, 10);s.DisplayStats();

CozmaauM emie OJWH KJacc, NMPOW3BOJTHBIA OT Kjacca MpoJaBlla — IpoJa- Bel Ha
HETOJIHBIA pabounii aeHb (part-time salesman). Mbl XOTUM TakXe, 9YTO- OBl OT HOBOTO Kiacca
HEJb3s OBLIO J1ajiee MPOoIoJDKATh HaclieoOBaHWEe. B 3TOM citydae Kiacc onpenersieTcst Co CJI0BOM
sealed:

/] knace, 3aKAHYNBAIOIINI LETMOYKY HACTET0BAHUS

sealed class POINTSalesman : Salesman {

}

JlaHHBII KJIaCC HE MOXET BBICTYIATh B KauecTBe 0a30BOro. OnpeaesuM KOHCTPYKTOPBI HOBOTO
KJiacca:

// KOHCTPYKTOPBI

public POINTSalesman() { }

public POINTSalesman(string name, short id, double pay, ulong
P

: base(name, id, pay, p) {

}

B ¢ynknmu Main co3aaauM MpecTaBUTENs U BRIBEIEM €T0 JaHHbBIC:
POINTSalesman points = new POINTSalesman(''WhoAmlI", 301,
10000, 8);

points.DisplayStats();

2.7. TIlpocTpaHcTBa HMEH
Co3ganum NpoekT KOHCOIbHOTo npuioxeHus C#.
HasBanue npoexra — SharpNS.
[IpocTpaHcTBO WMMEH — 3TO JOTMYECKas CTPYKTypa MAis opraHuzauuud uMmeH. OHu
[IO3BOJISIOT CTPYIIIUPOBATH ONPEAEIAEMBIE TUIILI JAHHBIX.
Onpenenum Tpu MPOCTPAHCTBA UMEH:
namespace baseshapes {

}

namespace shapes {

}

namespace shapes {

}
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OOpaTtuM BHUMaHHE, 4YTO JIBa MPOCTPAHCTBA MMEH Ha3BaHbI OJMHAKOBO. B 1IepBOM MpocTpaHCTBe
HUMECH pacIiojlaraeM oInmucanue Kiacca figure:
namespace baseshapes {class figure {

}
}

Bo BTOpOM mpocTpaHCTBE UMEH OIpeIeInM Kiace circle:
namespace shapes { using baseshapes;
class circle : figure {

B TpeTrbeM mpocTpaHCTBE UMEH OIPEIETNM KJIacc square.

Onuniem B kiacce figure aOCTpaKTHBIN METO:

class figure {

virtual public void draw() {}

}

B kmaccax circle u square omwmmieM peanuzanuio Meroaa draw, HCIONB3ysd MOAUGPUKATOP
override. [1ycTp MeTO/BI BEIBOAST B KOHCOJIb HAa3BaHUS KJIACCOB.

B ¢bynkiuun Main MoHO co3AaTh MpeIcTaBuTeNs Kiiacca circle:

class Program {

static void Main(string[] args) { shapes.circle ¢ = new shapes.circle();c.draw();
}

}

[Ipu momomm using TO Ke camoe caenaTh OyaeT mpolne. YKa3bIBaeM HC- MOJIb30BAHHE
MIPOCTPAHCTBA UMEH B Ha4aJjie MOIYJIS:

using shapes;

B metone Main MOXHO HE UCTIOIB30BATh MPOCTPAHCTBO UMEH shapes:

class Program {

static void Main(string[] args) { shapes.circle ¢ = new shapes.circle();c.draw();

square s = new square();s.draw();

}
}

2.8. KoHTponbHbIE BONPOCHI U yIIPaXKHEHUS

1. YeM CTPYKTypa OTJIMYAETCS OT Kiacca?

2. UTto Ha3bIBaETCA CTATUYECKUM KOHCTPYKTOPOM?

3. J171s1 4ero Hy’»KeH CTaTUYECKU KOHCTPYKTOp?

4, Kaxk onpenensitorcs meroas kiacca?

5. Kaxk onpenensitores cBoicTBa kitacca?

6. YeM CBOICTBO OTJIMYAETCS OT MeToHa?

7. Kaxk onpenensiercs HacienoBaHue KiiaccoB?

8. Kaxk nepeonpenensercst BUPTyaabHbIN METO Ki1acca?
IMPAKTUUYECKAS PABOTA Ne 20. AGcTpakTHbIE KJIacChl U HHTepPPeiichbl

Lenu

abcTpakTHBIE KIIacChl M UHTepdeiichl.3aaun:
abCTpaKTHBIE KIIAacChl;
abCTpaKTHBIE METO/IbI;
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- HACJIeJOBaHKE a0CTPAKTHBIX KIIACCOB;

- HacJsenoBanne naTepdericoB.OnopHpIe JOKYMEHTHI:

5.1. Ba30BBlil Ki1acc

Co3znaaum MpoeKT KOHCOIBLHOTO mpuioxeHus C#.

Hazpanue npoekra — SharpShapes.

Hama mepBast menb — BOCIPOM3BECTH HMEPAPXUIO KJIACCOB TeoMeTpHue-ckux ¢uryp Shape
— Circle, Square.

Kiacc Shape. OnuieMm cieayroiiye 3J1eMeHThI Kilacca:

- 3allIUIIEHHOE M0JIe hame THMa string, 3HadeHue no ymonauanuio "figure",

- KOHCTPYKTOp IO YMOJTYAHUIO,

- KOHCTPYKTOp C IapaMeTpOM THIIa string, 3a/1aeT 1moJje name,

- HE BUPTYyalibHBIN MeTo1 Draw, BEIBOIUT B KOHCOIb "Shape ums"

- cBoiicTBo Name.

[Tocne ompeneneHust Kjiacca co3IaguM B MeTone Main mpeacTaBuTeNs, BbI-30BeM MeTol Draw.
YOeaumcs, 4TO B KOHCOJIb BRIBOJUTCS HA3BaHHME Kjlacca U UM 00BEKTA.

3ameuanue 1o (opmupoBaHUIO KOHCTpykTopa. B C# B KOHCTPYKTOpPE €CTh CITHCOK
WHUIMaIM3anuu, Kak u B C++, OHAKO B HEM MOXHO BBI3BIBaTh TOJBKO KOHCTPYKTOPBI.
KoncTpykTop 0a30BOT0 Kilacca BBI3BIBACTCS MPH MOMOIIM KIFO- YEBOTO CJIoBa base, Ipyrou
KOHCTPYKTOP 3TOTO K€ KJIacca BhI3BIBAETCS IIPH MO- MOIIIM KIIFOUEBOTO ClioBa this.

Bel Mokere mompoOoBaTh CO3/aTh KOHCTPYKTOP C MapaMeTpoM, 3aJaio- IMUM II0JIe nhame,
CIIEIYIOIIUM 00pazoM:

class Shape {

public Shape(string n) : name(n) {

}

}

[Tpu sToM KoMmmIIsATOp OyaeT coodmaTh 06 omuodke. Tak HeNb34.

C npyroi CTOpOHBI, BBl MOKETE OINPEICIUTh KOHCTPYKTOP C JIBYMs Iapa- MeTpamu. Jljist 3Toro
n00aBbTe B KJacc 3akpeiToe mose ID menoro Tuma, 3Ha4de- HUE M0 YMOIYaHUIO HYJICBOE.

Temneps MOKHO 3a7aTh J1Ba CIEAYIOIINX KOHCTPYKTOpPA:

public Shape(string name) {this.name = name;

}

public Shape(string name, int id) : this(name) {ID = id;

}

3neck this(name) BbI3bIBAET KOHCTPYKTOP C OJAHUM ITapaMETPOM.
5.2. AGCTpaKTHBIN KI1ace

Cnenaem kiacc Shape aGCTpakTHBIM.

Jst 5TOTO K OMUCaHuIo Kiacca 1006aBuM Moaudukatop abstract:

abstract class Shape {

Y6enumces, 4To co3daTh NMpEACTaBUTENS Kjacca TeNepb HeNb3s, MO3TOMY yaaauMm u3 Main
co3/laHue MmpeacTaBuTens. AOCTPaKTHBIA KIacC MOXKET CIy- *KHUTh TOJIBKO B KauecTBe 0a30BOI0O
kiacca. [Toatomy manee onmumcheiBaeM aBa mpou3BoAHBIX Kiacca Circle m Square. Meroasr Draw
ATHUX KJIACCOB BBIBOAAT B KOoHCOJb "Circle umsa" u "Square ums" cOOTBETCTBEHHO.

3ameTuM, 4TOo MeToAbl Draw He Moryt mmeTh Moaudukatop override, 3ToT Moaudukarop
JIOMYCTUM, TOJIBKO €CJIM COOTBETCTBYIOIIMH MeToJa 0a30BOTo Kiacca HUMeeT MOJIU(PHUKATOP
virtual, abstract wiu override.

B Main co3znaem npezcTaBuTeneit KI1accoB U BbI3bIBaEM MX MeTO/AbI Draw.

Yo6exaaemcsi, 4TO METO/IbI BHIBOJAST MTPaBHIIbHOE Ha3BaHUE Kilacca:
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Circle circleSquare square

Teneps monpobdyeM Ciienyromui Ko;

Shape fc = new Circle(''circle');fc.Draw();

Shape fs = new Square(''square'');fs.Draw();

Y06enumcs, 9T0 B KOHCOJIb BEIBOJIATCS CTPOKHU:

Circle circleSquare squareShape circle Shape square

DTOTO U CIe0BATIO0 0KUAATh. Tenepp BKIIOUUM MTOTUMOPPHU3M.

B meton Draw 6a3oBoro kiacca go6aBuM Moaudukarop virtual, B METObI

Draw npou3BoHBIX KJIacCOB q00aBUM Moupukarop override.

YOenuMmcs, 9TO BRIBOISTCS CTPOKH:

Circle circleSquare squareCircle circleSquare square

TakuM 00pa3oM, Hepapxus KJIaccoB (PUTyp pear3oBaHa.

5.3. AGCTpaKTHBI METOJL

B abcTpakTHOM KJ1acce MOXHO ONPEACINTh a0CTPAKTHBIA METO/I.

[Ipobyem mnpunmcatsh moaudukarop abstract k Meromy Draw 6azoBoro kmacca Shape.
Kommunstop coodmur 06 ommoke.

Bo-niepBbIX, METOJT HE JOJHKCH UMETh peaTu3aliiu:

public abstract virtual void Draw();

KoMmuisiTop Bce paBHO HE JOITYCKAET 3TOT KOJI.

Bo-BTOpBIX, a0CTPAaKTHBIM METOJ BHUPTYaIbHBIH 1O OMPEICICHHUIO, TI0ATO- My HYXHO YAaJIHTh
mMomudukatop virtual, — momudukaTopsl abstract u virtual B3auMOWCKIIOYAIOILINE, MOKHO
UCIIOJIb30BAaTh JINOO TOT, JIUOO APYTOH.

[Tocne ynanenus mogudukarop virtual mporpamma cHOBa 3apaboTaer.

WHTEepecHO TakKe y3HaTh, MOXKHO JIM ONPEACIUTh aOCTPaKTHBIA METOJl B HE aOCTPaKTHOM
6azoBomM kiacce. [IpoOyem ymamuth Mmogudukarop abstract y kimacca Shape:

class Shape {

Yo6enumcest, 9T0 KOMIUISITOP COTIPOTHBIISICTCS.

Henpb3s onpenensath aOCTpaKTHBINA METO B HEe aOCTPAKTHOM KJjiacce.

54. Untepdeiicn

Knacc C# MokeT HaclieoBaTh TOJLKO OAMH 0a30BBLIM KiIacC, MHOKECTBEH- HOE HAacClIEJOBaHHUE
KJIaCCOB HCKITtoueHo. OHAKO pa3pelieH0 MHOKECTBEHHOE HaclleJ0BaHue HHTeP(DelicoB.
Wutepdetic onpenensieTcs nHave, 4eM aOCTPaKTHBIN KJ1acc.

OTtnuuue mposBIseTCS B TOM, YTO METOAbl HWHTepdelica SBIAIOTCS abCT- pPaKTHBIMU (M
BUPTYAIBHBIMHU) 10 ONPESIICHUI0, TT03TOMY HHKaKhe MOIU(pUKA- TOPHI B OMHMCAHUU METOJIOB
HEJOMyCTUMBI, 1axe public. Kpome MeTon0B, uH- Tepdeiic MOKET coaepKaTh TOIBKO CBOMCTBA,
COOBITHSI ¥ UHICKCATOPBHI.

ITepBelIif uHTEpdEiic, KOTOPHIH MBI onpenenuM, 3to IDrawable.

OtoT uHTEpPeiic onpenenser Toapko Metoa Draw:

interface IDrawable {void Draw();

}

Onucanme wuHTepdeiica, Kak BHAUM, MaKCUMalbHO YympomieHo. Temeph oOmMUCHIBaeM
HacJjeaoBanne nuTepgeiica kiaccom Shape:

abstract class Shape : IDrawable {

Y IUBUTEIIBHO, HO KOMITHJISITOP HE CONMMPOTUBIISAETCS HAIIUM JICHCTBHUSIM.

[TonpoOyiiTe 3akommeHTHpOBaTh MeToA Draw kiacca Shape. [Ins 4uCTOTHI SKCIIEpUMEHTA
HY)KHO TaK)k€ 3aKOMMEHTHPOBATh OMUCAaHNE TTPOU3BOIHBIXKIIACCOB M KO MeTo1a Main.

Tenepb KOMIUIATOP COMPOTUBIISAETCS.

67



Ecnmu B uHTepdelice ectp MeToa, B MPOM3BOJHOM aOCTPaKTHOM KJIacce€ OH JOJDKEH ObITh
aOCTpPaKTHBIM WUJIM UMETh PEeaTu3aluIo.

AbcTpaktHeiM MeTon Draw kiacca Shape sBnsiercst ceituac. IlycTh npou3BOAHBIE Kiacchbl
OTIHCAHBI.

[TonpoOyem npumnucars peanusanuto metoy Draw kimacca Shape:

public virtual void Draw() { Console.WriteLine(''Shape {0}'', name);

}

Komnunstop nomyckaet Takyto Gopmy MeToaa.

TakuM o00pa3om, aOCTpaKTHBIH Kjacc, HACIEAYIOIIMA HHTEPQEic, MOXKET ONpeneisaTh JHOo
aOCTpaKTHBIN, TUOO BHUPTyaIbHBIM MeToA. Moaudukatop override B 3ToM cllydae B Kiacce
Shape HemonycTum.

Bepnem Hazan abcrpakTHblil MeTosr Draw kiacca Shape:

public abstract void Draw();

Onumiem untepdeiic [Pointy (yriosarsrii):

interface IPointy {

/] abcTpakTHBII 3J1IeMeHT UHTepdeiica

int Points();

}

OnuceiBaeM HaclieJoBaHUE ATOro mMHTepdelica kiaccom Square, MOTOMY 4YTO KBaapaTr MMEET
YeThIpe yria:

class Square : Shape, IPointy {

Teneps Mbl 00s3aHBI onucaTh MeToa Points B kiiacce Square, MeTo BO3- BpallaeT 3HadeHue 4.
Peanuzanuss jmomkHAa OTIIMYATBCS  OT Meroaa wuHTepdelica 00s3aTeNbHBIM — HATHYUEM
moudukatopa public.

OkcnepuMeHTUpyeM B Main:

Console.WriteLine("'points = {0}, s.Points()); Console.WriteLine(''points = {0}",
fs.Points());

BrrsicHsiem, uTo BTOpasi cTpoka HegonyctuMa. OOBEeKT s UMeeT Tull Square,

00bekT fs umeer Tum Shape.

5.5. Onpeesnenne Hanuaus uHTEpdeiica

Kak y3HaTh, 4TO HEKOTOpBIH OOBEKT peanu3yeT HEKOTOpbl HHTepdeic? EcTh Heckoybko
CHoco0O0B.

Cnoco0 1. IIpoOyem npuBectu oOBEKT K TUIy MHTepdeiica. Ecau npuBe- 1eHHEe HEBO3MOXKHO,
Bo3HUKaeT uckmouenue InvalidCastException, mo3ToMyMbl TOMKHBI HCIIOJIB30BATh OJIOKH try U
catch:

IPointy ip;try {

} catch (InvalidCastException) { Console.WriteLine(''No IPointy"');

}

3TO MOJUTOH 151 UCTIBITAHUSI.

B 650k try BnuchIBaeM cHauasa nmpuBefieHHe o0bekTa s kK Tumy [Pointy u mpobyem mpHCBOUTH
3TO MEPEMEHHOH 1p THMa uHTepdeiica:

ip = (IPointy)s;

Console.WriteLine(''points = {0}"', ip.Points());

Y6emumes, uto 3T0T Pokyc ynaerca. Teneps nonpoOyeM caenaTh TO ke camoe st oobekTa fs,
3ateM 1y1st 00bekTa ¢ kimacca Circle. Pe3ynbpTaT TeCTHpO- BaHUS 3alTUCHIBAEM B OTUET.

Crioco6 2. HcmonpzyeMm KitoueBoe ciIOBO as. IToJMroH Juist 9TOrO WCHBITa- HUS BBITJISIIUT
CJIEIYIONIUM 00pa3oM:

ip = s as IPointy;if (ip == null) {
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Console.WriteLine(''No as IPointy");

} else {

Console.WriteLine(''points = {0}"", ip.Points());

}

TecTupoBaHuWe 3aKIIOYACTCS B HCIOJB30BAHMM BMECTO IMEPEMEHHOH S B MPUBEICHHOM
dbparMeHTe Koja Bcex IPyrux MepeMEeHHbBIX.

Crioco6 3. Hcnonb3yem KJIIO4€BOE CIOBO iS B ycioBuH. [Ipumep koma it 00bEKTa S MUMEET
[ (1 4% (0110715 8:3701 &

if (s is IPointy) {

Console.WriteLine(''points={0}",((IPointy)s).Points());

} else {

Console.WriteLine(''No is [Pointy'');

}

OOpatuM BHHMaHue, 4TO OOBEKT B HEKOTOPBIX CiIydasx TpeOyeT mpuBene-Hus K tumy [Pointy.
B HEKOTOpBIX CiTydasx IpUBEIEHUE HE 00s13aTEIIBHO.

OrnumeM emie oguH HHTEpdeiic:

public interface IDraw3D {void Draw();

}

[Tycth kmacc Square Haciemyer ABa uHTEpdEiica:

class Square : Shape, IPointy, IDraw3D

[Tockonpky Square mepeomnpenenser wmeron Draw, cienyomuid KOA NPUBO- JUT K
JIBYCMBICIICHHOCTH:

if (s is IDraw3D) { ((IDraw3D)s).Draw();

} else {

Console.WriteLine(''No IDraw3D"');

}

3neck ucnoib3yerca umeroluiics meroa Draw kinacca Square.

B srom cnydae HyxHO mepeomnpeneiautb meton uHTepdeiica [Draw3D cucnonb3oBanuem
KBaJIM(UKATOpa CIEAYIOIIMM 00pazoM:

// IDraw3D

void IDraw3D.Draw() { Console.WriteLine(''Square3D {0}'', name);

}

Tenepb BCC BBIBOAUTCS HpaBI/IJ'II)HO.

5.6. WuTepdeiich kak mapamMeTpbl METOI0B

VYkazarenu Ha uHTep(derchl MOTyT OBITH HMCHOJIb30BaHbl Kak MapaMeTpbl MeTooB. Omnuiiem
METOJI JUUIsl PUCOBAHUSI TPEXMEPHBIX OOBEKTOB, MApAMETP METO/Ia — YKa3aTellb Ha WHTepdeiic
IDraw3D:

class Program {

public static void DrawShapeln3D(IDraw3D itf3d) { Console.WriteLine(''***
DrawShapeIln3D ***'); itf3d.Draw();

}

Tenepr B Main MOXHO BBI3BaTh 3Ty (PYHKIIUIO JUISI T€X OOBEKTOB, KOTOPHIC MOANCPKUBAIOT
untepdeiic IDraw3D, nanpumep:

if (s is IDraw3D) { ((IDraw3D)s).Draw(); DrawShapeIn3D((IDraw3D)s);

} else {

Console.WriteLine(''No IDraw3D"');

}
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5.7. Uepapxus unTepdeiicos

Co31aauM MPOEKT KOHCOIBHOTO npuiioxenust C#.

HasBanue npoexra — Sharplnterfaces.

Hutepdeticel Moryt o0pa3oBbiBaTh Hepapxuu. Eciau kmacc Hacieayer oauH u3 MHTEep(deicoB
UEepaAPXHH, TO OH JIOJDKEH MEePEOIIPEICTUTH BCE METO/IBI BCEX MHTEP(EICOB BBEPX M0 UEPAPXHUHU.
OrnuireM uepapxuro cleayruX HHTephencoB:

// nepapxusi unrepdeiicon

interface IDraw {void Draw();

}

interface IDraw2 : IDraw {void DrawToPrinter();

}
interface IDraw3 : IDraw2 {void DrawToMetafile();

}

Onwuiem KJiacc, KOTOPbIi HaclIeayeT Bce HHTeP(EChl nepapXuu:

class SuperImage : IDraw3 {

}

Kiacc Superlmage nomken onpenesnsiTe METO bl BceX nHTepdeiicoB.OnuchBaeéM BCE METO/IBI.
[TycTh METO/IbI BBIBOJST CIICAYIOIINE CTPOKH:

IDraw.Draw IDraw2.DrawToPrinter IDraw3.DrawToMetafile

B mertone Main co3mgaem npencraButesst Superlmage, u onuchiBaeM MOJTU-TOH JIJISI UCITBITAHHIA:
SuperImage si = new SuperImage();try {

}

catch (InvalidCastException) { Console.WriteLine(''No Interface'');

}

B 6:10Ke try mocneoBaTesbHO OACTABIIAEM clienyone ¢pparMeHTsl koga.dparmeHT 1:

®parmeHr 2:

®parmeHr 2:
// mosryunm cebliiky Ha uHTepdeiic IDrawIDraw idr = (IDraw)si;
idr.Draw();

// mosyunm cebuiky Ha uHTepdeiic IDraw2IDraw?2 idr2 = (IDraw2)si; idr2.Draw();
idr2.DrawToPrinter();

// He X0THUM HCI0JIL30BaTh CChIIIKY HA uHTepdeiic IDraw3((IDraw3)si).Draw();
((IDraw3)si).DrawToPrinter(); (IDraw3)si).DrawToMetafile();

5.8. KoHTpoabHbIE BONIPOCHI U YITPasKHEHUS

1. Uro o3nauaror this() u base() B criucke HHUIIMATN3AIMA KOHCTPYKTOpA?

2. Kak onncath abcTpakTHbIHN Ki1acc?

3. Kak onncats abcTpakTHbIi MeToA?

4, Kakoit MonudukaTop MoXKeT UMeTh METOoA 0a30BOro Kiacca Jjsi TOro,4ToObI METOJ

MIPOU3BOIHOTO Kjlacca MOT UMeTh Moaudukarop override?
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5. Ecnu abcTpakTHbI Kiacc HacienyeT umHTepdeiic, kakoe omnpeaeaeHueMeToa
uHTepderica MOXKeT ObITh B aOCTPaKTHOM KJjiacce?

6. Kak onuceiBaercsa uarepdeiic?

1. Kaxkue anmemMeHTBI MOXKET cofiepkaTh HHTEpderc?

8. Ckomnpko 0a30BbIX KJIACCOB U UHTEP(HEHCcOoB MOKET UMETh Kiacc?

0. Kak onpenenuts Hanmuue uHTEpdEiica y o0bekTa?

10. Kak ompenenstoTcss METObI C OJMHAKOBBIM HAa3BaHHWEM, HO MPHHA]JIC-XKAIINE

pa3HbIM uHTEpdericam?
MNPAKTUYECKAS PABOTA Ne 21. UnTtepeiichbl u kotekuun C#
Hemnu:

- peanu3alys CUCTEMHBIX HHTepdelicoB.3anaun:
- untepdeiicel IEnumerable n IEnumerator;

- unrepdetic ICloneable;

- untepdeiic IComparable;

- unrepdeiic IComparer;

- kyacc ArrayList;

OnopHble JOKYMEHTHI:

6.1. WnTepdeiics nepevncieHus

Co31aauM MPOeKT KOHCOIbHOTO npuiioxenust C#.

HasBanue npoexta — SharpNumerable.

Microsoft .NET o0benunsier B Oubnuorexe 0a30BBIX KJIACCOB BCE JyYlllee, YTO HAKOILICHO B
MPOrpaMMHUPOBAHUU 3a TOcHeaHue aecatuneTs. [Ipu wm3yde- HuUM OMONMHOTEKHM 0a30BBIX
KJIACCOB MOKHO OOHAapy>KUTh MHOKECTBO KJIACCOB- 3arOTOBOK, MCIOJB3YIOIIUX OAHH U TE€ KE
cranjaptaele uHTepdeicel. CreayeT HAy4YUTHCS HCIOIb30BaTh ATH HWHTEP(ENCh, YTOObI
CO3/1aBaTh CBOM KJIACCHI.

Onumem knacce Car (aBTOMOOWITB):

class Car {

private string name = ''noname'';public Car() { }

public Car(string name) {this.name = name;

}

public string Name {

get { return name; }

}
}

Ornumem kiace Cars (cBajika aBTOMOOUIIEH ):

class Cars {

private Car[] cars;public Cars() {

cars = new Car[4];

cars[0] = new Car("alpha'); cars[1] = new Car(''porshe");cars[2] = new Car(''nissan"');
cars[3] = new Car("'T'A3-13");

}

}

bre1o 661 oueHb y0O0HO MCTONB30BaTh MUK foreach/in st mpocMOTpa CBAKH. A JIJIst 3TOTO
HYXHO BCero JHIIb onucath uHTepdeiic IEnumerable (me- peuncisiemsrii).
[Ipex e HeobxoauMo yaanuTh mocieaHee cioBo Generic B using:
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using System.Collections.Generic;

JIOMKHO MOTy4YUTHCS:

using System.Collections;

OrmuceiBaeM HaciienoBanue kiacca IEnumerable:

class Cars : IEnumerable {

Tun [Enumerable nmeer onun meton GetEnumerator, Bo3Bpaniaromuii THIT
IEnumerator. 11 MBI JOJ>KHEI OIICATh 3TOT METOJ B Kiacce Cars:
// IEnumerable

public IEnumerator GetEnumerator() {

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

// MHOTOKpATHBIIi BO3BpAT

yield return cars[i];

}
}

[Tepexonum B metoa Main.

Coznaem cBaliky aBTOMOOHIICH M TPOCMAaTPUBAEM €e:

Cars carlot = new Cars(); foreach (Car c in carlot) {

Console.WriteLine(c.Name);

}

[Tpu nacnenoBanuu uHTepdeiica [Enumerator Hy»HO onucaTh Takke ero 3neMeHThl: void Reset
— TMepeMelnieHue K IMepBOMYy ayeMeHTy (meton), bool MoveNext — mnepemeinieHue K
clenyromeMy 31eMeHTy (meron), object Current

— BO3BpAIaeT TEKYLIUH 3JIEMEHT (CBOICTBO).

OnuceiBaeM HacienoBanue IEnumerator:

class Cars : IEnumerable, IEnumerator {

OrnuceiBaeM UHAEKC TEKYIIEro 3aeMenTa (B kinacce Cars):

private int current = -1;

OnuceiBaeM peanm3anuio Mmeroja Reset (B kimacce Cars):

// IEnumerator

public void Reset() {current = -1;

}

OnuceiBaeM peanuzanuto Mmerona MoveNext (B kinacce Cars):
// IEnumerator

public bool MoveNext() {

if (current < cars.Length - 1) {current++;
return true;

} else {

return false;

}

}

OnuceiBaeM peanuzanuto cBoiicrBa Current (B kitacce Cars):
// IEnumerator

public object Current {get {

return cars[current];

}

}

B MeTone Main BeI3bIBacM HOBEIE MeTOABI (1ocie 1ukia foreach/in):
carlot.Reset(); carlot.MoveNext();
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Console.WriteLine(((Car)carlot.Current).Name);

Kpome Toro, onucaB metonsl u cBoiictBa IEnumerator, Mbl MOKE€M 3HA4H- TEJIBHO YNPOCTUTH
meTon GetEnumerator knacca Cars:

// IEnumerable

public IEnumerator GetEnumerator() {return (IEnumerator)this;
1*#/

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

// MHOTOKPATHBIIT BO3BpAT

yield return cars[i];

}

1*#/

}

6.2. BHyTpeHHMII IIEPEUNCITUTEND
Co3znaaum MpoeKT KOHCOIBbHOTO mpuioxeHus C#.
Haspanue mpoekta — SharpNuminside.

Cuoga onumeM kiacc Car:

class Car {

private string name = ''noname'';public Car() { }
public Car(string name) {this.name = name;

}

public string Name {

get { return name; }

}
}

CHopa onumiem kiacc Cars.

ITpu sTOM co3naaum BHyTpeHHUH kiacc CarsEnumerator, kak pexomenny-er MSDN 2005.
W3menats cTpoku using He TpeOyercs.Onucanue kiaacca Cars:

class Cars : System.Collections.IEnumerable {private Car[] cars;

} // xonen kinacca Cars

KoncTpykTop knacca Cars He H3MEHUIICS

public Cars() {

cars = new Car[4];

cars[0] = new Car("alpha'); cars[1] = new Car(''porshe'");cars[2] = new Car(''nissan"');
cars[3] = new Car("'TA3-13");

}

OO0bsiBuM  3akpbIThlii  kjacc  CarsEnumerator, KoTopblii  OyaeT  BBIOJHATH POJIb
nepeuucnurens. Kinacc Haxoaurcs BHyTpu kiacca Cars:

private class CarsEnumerator : System.Collections.IEnumerator {private int current = -1;
private Cars c;

} // xonen kiaacca CarsEnumerator

Konctpykrop knacca CarsEnumerator mpuHIMAaeT CChUTKY Ha BHEITHUMKIIACC:

public CarsEnumerator(Cars c) {this.c = c;

}

OcranpHas dacth kiacca CarsEnumerator omuchiBaeT HEOOXOIMMBIE 3Jie-MEHTHI HHTEp(deiica
IEnumerator:

public void Reset() {current = -1;

}
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public bool MoveNext() {

if (current < c.cars.Length - 1) {current++;
return true;

} else {

return false;

}

}
public object Current {

get { return c.cars[current]; }
} // xonen kaacca CarsEnumerator
Haxkonern, onuceisaem meton GetEnumerator kimacca Cars:

public System.Collections.IEnumerator GetEnumerator() { return new
CarsEnumerator(this);
}

} // konen kaacca Cars

YO6eaumcst, 9To MPOEKT HE COACPIKUT OIITHOOK.

B wmerome Main co3maem cBaiky aBToMoOmied carlot ¥ OMHMChIBaeM TPO- CMOTP BCEX
00BEKTOB:

static void Main(string[] args) { Cars carlot = new Cars(); foreach (object o in carlot) {
Console.WriteLine(((Car)o).Name);

}

}

6.3. Kitonupyembie 00bEKThI

Co3ganum nMpoeKT KOHCOIbHOTOo puioxenus C#.
Haspanue mpoekta — SharpClonable.

Onumiem kiacc Point (Touka Ha MJI0CKOCTH):
class Point {

public int x, y; public Point() { }

public Point(int x, int y) {this.x = x;

this.y = y;

}

public override string ToString() {

return "(" + x.ToString() + "," + y.ToString() + '')"';
}

}

B Merone Main ucneiTbiBaeM, Kak OH pabOTaeT:

static void Main(string[] args) {Point p1 = new Point(2, 3);

Console.WriteLine(''1: " + p1.ToString());

}

Teneps nonpoOyem co3aath Konuto oobekTa Point:

Point p2 = p1;p2.x = 3;

Console.WriteLine(''2: " + p2.ToString()); Console.WriteLine(''1: " + p1.ToString());
[TockonbKy OOBEKTHI KIacca SIBJISIFOTCSI CCHUIOYHBIMU THITAMH, TIPU MC-TIOJIb30BAHUU OTlepaTopa
= CO3/Ia€TCs HOBasl CCHUIKA Ha TOT e O0OBEKT.

[Tpu sTom ucnonwsizyercst merox MemberwizeClone mo ymon4aHuto.

UToOBI MONYYHTh KOMHIO OOBEKTa BMECTO KOIHH CCBLIKH, HY)KHO OIHCATh CITOCOO CO3TaHUS
Konuu, ucnosb3ys uarepgdeiic ICloneable.
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OmnwuceiBaeM kiacce Point2, nacnenyromuii untepgeiic ICloneable:
class Point2 : ICloneable {public int x, y;

public Point2() { }

public Point2(int x, int y) {this.x = x;

this.y = y;

}

public override string ToString() {

return "(" + x.ToString() + ","" + y.ToString() + '')"';

}

}

[Tepeomnpenensem enuncTBennslii Mmetoa Clone unrepdeiica ICloneable:
// ICloneable

public object Clone() {

return new Point2(this.x, this.y);

}

UcneiTeIBaeM HOBBII Kj1acc B MeToae Main:

Point2 p3 = new Point2(6, 6); Point2 p4 = (Point2)p3.Clone();p4.x = 3;
Console.WriteLine("'4: "' + p4.ToString());Console.WriteLine(''3: ' + p3.ToString());
VYOenumcst, 9TO B KOHCOJIb BEIBOJUTCS

1: 2,3)

2:(3,3)

1: 3,3)

4:(3,6)

3:(6,6)

6.4. CpaBHUBaeMble OOBEKTEI

Co31aauM MPOEKT KOHCOIBHOTO npuiioxenus: C#.
Hazanue npoexra — SharpComparable.

CHoa onumeM kjacc Car:

class Car {

private string name = ''noname'';public Car() { }
public Car(string name) {this.name = name;

}

public string Name {

get { return name; }

}
}

B MmeTone Main co3gaeM U BLIBOAUM CITMCOK aBTOMOOHJIEH:

static void Main(string[] args) {Car[] cars = new Car[4]; cars[0] = new Car(''3"");
cars[1] = new Car(''2");

cars[2] = new Car('"'1");

cars[3] = new Car(''4"); foreach (object c in cars) {
Console.WriteLine(((Car)c).Name);

}

}
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[Tycte HaM Temeph TpeOyeTcsl YyHOPSAOYUTH CIHUCOK MpPU MOMOIM MeTona System.Array.Sort.
UtoOBl 3TO OBUIO BO3MOXKHO ClieiaTh, OOBEKThl MacCHBa JOJDKHBI MOANCPKUBATH UHTEpQEic
IComparable (cpaBHIBaeMbIE).

JoGaBnsiem HacinenoBanue uHrepdeiica IComparable B knacc Car:

class Car : IComparable {

OnuceiBaeM B kitacce Car, Kak CpaBHUBaTh 00bEKTHI Kitacca Car.

MpI ncronib3yeM cpaBHeHHE 00BEKTOB HA OCHOBE UMEHH:

// IComparable

int IComparable.CompareTo(object 0) { return name.CompareTo(((Car)o).name);

}

Teneps B MeTosie Main Mbl MOKEM OTCOPTUPOBATh MacCHUB:

Array.Sort(cars); Console.WriteLine(''Sorted:'" );foreach (object c in cars) {
Console.WriteLine(((Car)c).Name);

}

Co3aauM MpoeKT KOHCOJIBHOTO NpuiioxkeHus C#.
Hazanue npoexra — SharpComparer.

CHoBa onumeM kjacc Car:

class Car {

private string name = ''noname'';public Car() { }
public Car(string name) {this.name = name;

}

public string Name {

get { return name; }

}
}

Ectb eme ogun naTepdeiic, NCNoap3yeMblid AJisi cpaBHEHHS 00beKTOB — nHTEepdeiic [Comparer.
OH npeaHa3HAYCH IS CPAaBHHBAHUS KAaKUX-JIMOO 3HA- YCHUH JABYX OOBEKTOB, U COCTOHMT W3
meroaa Compare.

OnwuceIBacM KJIacc CpaBHUBATEIIS:

class SortByName : System.Collections.IComparer {public SortByName() { }

// IComparer

int  System.Collections.IComparer.Compare(object a, object b) { return
String.Compare(((Car)a).Name, ((Car)b).Name);

}

}

3aMeTuM, 4TO JaHHBIN KJIacC OPUEHTUPOBAH Ha cpaBHeHue Tumnos Car.
B MeToze Main co3maeM MacCUB aBTOMOOUIIEI:

Car[] cars = new Car[4];cars[0] = new Car("'4"");

cars[1] = new Car("'1");

cars[2] = new Car("'3");

cars[3] = new Car(''2");

1 BBIBOAUM CITMCOK:

foreach (Car c in cars) { Console.WriteLine(c.Name);

}

Jlanee copTrpyeM MacCUB U BBIBOJUM €TO0:

Array.Sort(cars, new SortByName()); Console.WriteLine(''Sorted:'); foreach (Car c¢ in
cars) {
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Console.WriteLine(c.Name);

}

HenocraTtok onmucaHHOrO TOIXOJa 3aKJIIOYAETCS B TOM, YTO MPHU MPOCKTH- POBAHHH Kiacca
MPUXOJUTCS YUUTHIBATh BHEUTHUE MO OTHOIICHUIO K HEMY Me- TOJbl. bbisio Ob1 ynobHee BMeCTO
ATOTO UCIOJIL30BaTh METO]I KJ1acca.

Merton Array.Sort uMeeT cneruagbHO NEPErpyKEHHbIM BapuaHT I 3TOro ciydas. B kiacce
Car Hy>)XHO 00BSIBUTh CTaTUYECKUM METOJ, Bo3Bpamtatomuii [Comparer:

public static System.Collections.IComparer SortByName {get {

return (System.Collections.IComparer)new SortByName();

}
}

3necb new SortByName — npencraBurens kiacca SortByName.
B Merone Main Tenepb MOKHO 3aMEHUTH BbI30B SOrt:
//Array.Sort(cars, new SortByName());Array.Sort(cars, Car.SortByName);

6.5. Komnekuuu C#

Co3znauM MpoeKT KOHCOJIBLHOTO mpuioxeHus C#.
Hazpanue mpoekra — SharpCollection.

Cuosa onmmeM kiacc Car:

class Car {

private string name = ''noname'';public Car() { }
public Car(string name) {this.name = name;

}

public string Name {

get { return name; }

}
}

Berpoennbie B OubnmoTeky 0a30BBIX KJIaccoB THIIBI MpocTpaHcTBa uMeH System.Collections
npeaHa3sHa4YCHbI IJId pa6OTI>I C Ha60paMI/I 3JIEMEHTOB, U SB- JIAIOTCS KOHTCfIHCpHI:IMH KJIacCaMH.
WuTepecHs crienyromye nHTepQeich:

Kiacc ICollection — omnpenensier o6mue xapakrepuctuku kosutekuuid. Kimacc IDictionary —
MPEJICTaBIsIeT 0OBEKT MapaMu UMs-3HaYCHHE.

Knacc IList — poOaBneHue, ynaneHue M WHIEKCUpOBaHUE 3JeMeHTOB. Kpome Toro, ecrtb
HECKOJIbKO TOTOBBIX KJIACCOB-KOJUIEKIMiA, HanmpuMep:Knace ArrayList — quHamMuueckuii MaccuB
00BEKTOB.

Knacc Queue — crangapTHasi ouepenb.

Knacc SortedList — anamoruuen cioBapro, HO siBIsieTcsl MHIeKcupyembiM. Kmacc Stack —
CTaH/JapTHBIN CTEK.

PaccmoTtpum npumenenue kiacca ArrayList. CHavasia ucrpaBuM using:

using System.Collections;

OrnuceiBaeM HOBBIH Kiacc Cars:

class Cars : IEnumerable { private ArrayList cars;public Cars() {

cars = new ArrayList();

}
}

Jlo6aBum B kiacc Cars MeTo1 11 JOOaBICHUS HOBOTO OOBEKTA:
public void Add(Car c) {cars.Add(c);

}
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Crnenyroliiee CBOMCTBO BO3BPAIIACT KOJTHMYECTBO OOBEKTOB:
public int Count {get {
return cars.Count;

}
}

Crnenyronii MeTo1 yIajasieT BCe OOBEKTHI:

public void Clear() {cars.Clear();

}

Crnenyronuii METOI yIaIseT SJIEMEHT KOJIIEKIIUH 110 €T0 UHICKCY:

public void RemoveAt(int index) {cars.RemoveAt(index);

}

Crneayronii METO/1 MPOBEPSET HATUYKME JIEMEHTA B KOJUICKIUH:

public bool Contains(Car c) {return cars.Contains(c);

}

[Tocneaamii MeTon — MeTo nepeuncieHus uarepdeiica [Enumerable:

// IEnumerable

public IEnumerator GetEnumerator() {return cars.GetEnumerator();

}

Tectupyem kiacc B Mmerozae Main.

CHauaiia co3maeM mpejcraButes kiacca Cars v J00aBjIsieM 3JICMCHTBI:

static void Main(string[] args) {Cars cars = new Cars(); cars.Add(new Car("'Alpha'"));
cars.Add(new Car("'RR"));

cars.Add(new Car(''117")); cars.Add(new Car(''Nissan''));

}

3aTreM BBIBOJUM CITHCOK:

Console.WriteLine(''We have {0} cars:', cars.Count);foreach (Car c in cars) {
Console.WriteLine(c.Name);

}

VYV nansem TpeTuil SIEMEHT:

cars.RemoveAt(3);

Console.WriteLine(''We have {0} cars:'', cars.Count);foreach (Car c in cars) {
Console.WriteLine(c.Name);

}

JloGaBiisieM HOBBII SJIEMEHT:

Car a = new Car("'Audil00'");cars.Add(a);

[TpoBepsieM HaTU4KMEe HOBOTO AJIEMEHTA!

if (cars.Contains(a)) { Console.WriteLine(a.Name + " is present'');

}

Haxonen, ygansem Bce:

cars.Clear();

Console.WriteLine('"We have {0} cars.", cars.Count);

HuTepecHbIil BOMTPOC BO3HUKAET — HENB3s MpocTo BocrpousBecTH Cars oT ArrayList? MosxkHo,
HO TOTJa B KJIACC MOXXHO OyneT M00aBiIsSITH MPOM3BOJIBHBIE O00BEKTHI. B KoHIle MeToma Main
MIPOJIEMOHCTPHUPYEM UCIIONIb30BaHKUEe ArrayList B TaKOM KadecTBe:

ArrayList ar = new ArrayList();ar.Add(cars);

ar.Add(new Car("'abc'));

ar.Add("'Hi");ar.Add(33);

foreach (object o in ar) { Console.WriteLine(o.ToString());
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AN PE DD =

KoHTpopHBIC BOIIPOCH U YITPAKHEHUS
[Tepeunciure meroas uaTepderica IEnumerable.
[Tepeuncnure meToaer uaTEpdeiica [Enumerator.
[Tepeuncnure metoasl uHTepdetica ICloneable.
[lepeuncnure metoasl untepdeiica IComparable.
[lepeuncnure metonsl untepdeiica IComparer.
[lepeuncnure meToas! kiacca ArrayList.

IIpakTnuyeckas padora Ne24 «Coznanue npocTheix mporpamm B cpene Visual Studio»

CocraBuTh POrpaMMy € UCIOJIB30BAHUEM BU3YaJbHBIX JIEMEHTOB JUIsl BBOJIa-BbIBOJIA JIAHHBIX,
KHONIKHY U T.11. OdopMuTh GOpMy U BCE €€ ITEMEHTBI, HCIIOIb3YS IBETOBYIO TAMMY

1.
2.
3.

b

*®

10.

11.

12.

13.

14.

15.

16.

17.

18.

ana cropona kBajaparta a. Haiitu ero nepumetp P = 4-a.

Hana ctopona kBazpata a. Haittu ero momans S = a2.

JlaHbl CTOpOHBI NPSIMOYToibHUKA a U b. HaiiTi ero minomane S = a'b u nepumerp P =2-(a
+b).

Han nuametp okpyxHoctu d. Haiitu ee quny L = nt-d.

Jana nnuna peOpa ky6a a. Haiitu o6bem kyba V = a3 u miomaap ero noBepxHocTu S =
6-a2.

Janbl qmuHbl pedep a, b, ¢ mpsMoyroipHOro mapaienenuneaa. Haitu ero oobem V =
a‘b-c u momaap nosepxuHoctu S =2-(a'b + b-c + a-c).

Haiitu nnuny oxpyxsHoctu L u mimomans kpyra S 3aganHoro paguyca R: L = 2R, S =
- R2.

Jansl aBa yncia a u b. Haiitu ux cpegnee apudmMeTHaeckoe.

Jlanbl 1Ba HeOTpHLATENbHBIX 4yMciaa a U b. Halitu ux cpennee reomerpuyeckoe, TO €CTb
KBaJIpaTHbIN KOPEHb U3 UX MIPOU3BEICHUS.

Jlanbl 1Ba HEHyNeBBIX uucia. HallTu cymMMy, pa3HOCTb, NPOM3BEACHHE M YAaCTHOE HX
KBaJIpaToB.

Jlanbl 1Ba HEHyNeBBIX uncia. HallTu cyMMy, pa3HOCTb, NPOM3BEACHHE M YACTHOE HX
MOJYJIEH.

JlaHbl KaTeThl MPSIMOYTOJIBHOIO TPEYTrobHUKA a U b. HaliTu ero runoTenysy ¢ u nepumerp
p.

Janbl aBa kpyra ¢ obmuM neHtpoM u paguycamu R1 u R2 (R1 > R2). Haiitu mnomanu
TuX KpyroB S1 u S2, a Taxke miomaab S3 Koiblla, BHEIIHUHN paguyc KoToporo paBeH R1,
a BHyTpeHHM paguyc paBeH R2: S1 =n-(R1)2, S2 ==n-(R2)2, S3 =S1 - S2.

Jana nnmuna L okpyxnoctu. Halitn ee panguyc R u momane S kpyra, orpaHu4eHHOIO
ATON OKPYKHOCTBIO, yuuThIBad, uro L = 2-1'R, S = 1-R2.

Hana mmomane S kpyra. Haiitu ero amamerp D wu amuny L okpyxHOCTH,
OTPaHUYMBAIOIIEH ITOT KPYT, yuuThiBas, uro L = n-D, S = n-D2/4.

Haiitn paccrosiHue Mexay OBYMs TOYKaMU C 3aJaHHBIMH KoopauHatamMu X1 W X2 Ha
quCI0BOM ocu: [x2 — x11.

Hauber Tpu Touku A, B, C Ha uuncnoBoit ocu. Haiitu mmunbl orpeskoB AC u BC u ux
CyMMY.

Hanbl Tpu Touku A, B, C Ha uncnoBoit ocu. Touka C pacnonoxkeHa Mexay Toukamu A H
B. Haiitu npoussenenue nius otpe3koB AC u BC.
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19.

20.

21.

22.
23.

24.

25.

JlaHbI KOOPJMHATHI IBYX MPOTUBOMOIOKHBIX BEPIIUH NMpsMoyroiabHuKa: (x1, yl), (x2, y2).
CTOpoHBI IPSIMOYTOJIBHUKA MapajieNibHbl OCsIM KoopauHaT. HaliTu nepumetp u miomaib
JTAHHOTO MPSIMOYTOJIbHUKA.

Haiitu paccTossHue MKy AByMsl TOUKaMH C 3aIaHHBIMUA KoopauHaTamu (X1, y1), (X2, y2)
Ha TJIOCKOCTH.

Jlanbl KOOpAMHATHI TpeX BepmMH TpeyronbHuka(x1, yl), (x2, y2), (x3, y3). Haiitu ero
MIEPUMETP, UCTIONIB3Ys (POPMYITY JIJIsl PACCTOSIHHS MKy JBYMsI TOYKaMH Ha MJIOCKOCTH.
[ToMeHsATh MecTaMU COAEPKUMOE TTIEpEMEHHBIX A U B 1 BhIBeCTH HOBBIC 3HaueHus A u B.
Hanbl nepemennsie A, B, C. U3MenuTs ux 3HaueHus, nepemMectuB coaepxumoe A B B, B
— B C, C— B A, ¥ BBIBECTH HOBBIC 3HaUCHUs NIepeMeHHbIX A, B, C.

Hanbl nepemennsie A, B, C. U3menuts ux 3Hauenus, nepemectus cojaepxumoe A B C, C
— B B, B— B A, 1 BbIBECTU HOBBIC 3HaUCHHS NIepeMeHHbIX A, B, C.

Haiitu 3nauenne Gpynkunum y = 3 X0 —6:x*—7 [IpU JAHHOM 3HAYEHUH X.

IIpakTuyeckas padora Ne2 «Co3manue nporpamm 1 paboTa ¢ TEKCTOBBIMH (harimaMu»
CoctaBuTh IpOrpamMMy C UCIHOJIb30BAHUEM BU3YAJIbHBIX 3JIEMEHTOB U ONEPATOPOB S3bIKa

nporpammupoBanus C#. OpopMuts GopMy U Bce €€ IIEMEHTHI.

1.

10.
11.

Jano nenoe uucno k u daiin, cogepxamuii HeoTpHUlaTeIbHbIE 1IeNble ynciaa. BriBectu k-
BII DJIEMEHT (aiina (371eMeHThl HyMepyloTcst oT 1). Ecim Takoi 3IeMEHT OTCYTCTBYET, TO
BBIBECTHU —1.

Jan (aiin nensix gucen, coAepKaluid He MEeHee YeThIpeX AJIEMEHTOB. BhIBeCTH MEpBBI,
BTOPOI1, MPEANOCIECTHUIN U MOCIEIHUI 3JIEMEHTHI JaHHOTO (aiina.

Jlanpl uMeHa nBYX (ailyloB BEHICCTBEHHBIX 4Hcel. M3BecTHO, YTO TEpBBIA W3 HHX
CYILIECTBYET U SIBJISIETCS] HEMYCTHIM, a BTOPOM B TEKYILEM Karajiore orcyrcrByer. Co3nath
OTCYTCTBYIOIIUK (aili W 3ammcarh B HETO HAYAIbHBIA W KOHCYHBIA DJIEMEHTHI
cylecTBymoIero (aiia (B yka3aHHOM MOPSAKE).

Jlanpl mMeHa NBYX (aiioB BEIIECTBEHHBIX YHCeN. V3BECTHO, 4TO OOWUH W3 HUX (HE
00s3aTeNbHO TIEPBBIN) CYIIECTBYET U SIBISIETCA HEMYCTBIM, a JPYTroi B TEKYIIEM KaTauore
otcyrcTByeT. Co37aTh OTCYTCTBYIONIUH (haiiil U 3amucath B HETO KOHEYHBIA M HaYaIbHBIM
3JIEMEHTBHI CYLIECTBYIOIIETO (hailyia (B yKa3aHHOM MOPSIJIKE).

Han daiin nensix yucen. Co3gaTh HOBBIM (aiii, COAEpKAIUNA T€ kK€ AIEMEHTBI, YTO U
UCXOJIHBIN (ailsl, HO B 0OpaTHOM NOPs/IKE.

Jan ¢aiin BemecTBeHHBIX uncen. Co3mare ABa HOBBIX (ailyia, MepBbIM W3 KOTOPBIX
COJZICPKUT 3JIEMEHTBI UCXOAHOTO (aiina ¢ HeueTHbIMU HOMepami (1, 3, ...), a BTopoit — ¢
4yeTHBIMH (2, 4, ...).

Han ¢aiin nensix ymucen. Co3marh ABa HOBBIX (paiina, MEpBBIA M3 KOTOPHIX COJEPIKUT
YETHBIC YHCJIa U3 UCXOAHOTO (haiiyia, a BTOpOl — He4YeTHBIE (B TOM e mopsiake). Eciau
YeTHbIe WJIM HEYETHbIE YMCia B MCXOJHOM (hailie OTCYTCTBYIOT, TO COOTBETCTBYIOIIMMH
Pe3yABTUPYIOMIUMA (Paill OCTAaBUTD MTYCTHIM.

Han ¢aiin nensix yucen. Co3marh ABa HOBBIX (paiinia, MEpBBIA M3 KOTOPHIX COJEPKUT
MOJIOKUTEbHBIE YMCIIa U3 HCXOAHOro (aitnia (B oOpaTHOM NOpsIKE), a BTOPOH —
oTpHULIaTeNbHBIe  (Takke B 0oOpaTHOM mTopsake). Eciau  monoXurTenbHble WM
OTpULIATENIbHbIE YHCIa B HUCXOAHOM (haiijie OTCYTCTBYIOT, TO COOTBETCTBYIOIIMIA
PE3yIbTUPYIOLTUH (ailll OCTaBUThH MYCTHIM.

Han ¢aiin BemecTBeHHBIX uncen. Haiftu cpennee apudMeTrnaeckoe ero dJIeMEHTOB.

Jan ¢aiin BemecTBeHHbIX yncen. HaliTu cymMMy €ro 371€MeHTOB C YETHBIMH HOMEPaMHU.
Han ¢aiin nensix uucen. HaliTu KoaumdecTBO colepkaliuxcs B HEM cepuil (TO ecTh
Ha0OPOB MOCIIE0BATEIHHO PACHIOIOKEHHBIX OJJUHAKOBBIX 3JIEMEHTOB).
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

Han ¢aiin BemecTBeHHBIX yKced. HailTu ero mepBblil JIOKQIbHBIA MUHUMYM (JIOKQJIbHBIM
MUHUMYMOM Ha3bIBa€TCS IEMEHT, KOTOPBIA MEHbBIIIE CBOMX COCEeil).

Han (aiin BemecTBeHHBIX uucen. HaliTm ero mnocieqHuil JOKaJbHBIH MaKCHUMyM
(JIoKaTbHBIM MAaKCUMYMOM Ha3bIBaC€TCS 3JIEMEHT, KOTOPBI OOJIbIIIE CBOMX cocenelt).

Jan d¢aiin BemecTBeHHBIX uucen. Hailtu oOmiee KOJUYECTBO €ro  JIOKATbHBIX
3KCTPEMYMOB, TO €CTh JJOKaJIbHBIX MUHUMYMOB U JIOKaJIbHBIX MAKCUMYMOB.

Han daiin BemecTBeHHbIX yncen. Co3naTh (aiii eabIxX Ynucel, CoaepKamuili HoMepa Beex
JIOKQJIbHBIX MAaKCHUMYMOB HCXOJIHOTO (paiisia B OpsIKE BO3paCcTaHUs.

Han daiin BemecTBeHHbIX yncen. Co3naTh (aiii [enabIx Ynucel, CoaepKamuil HoMepa Beex
JIOKAJIbHBIX SKCTPEMYMOB HCXOJIHOTO (aiiyia B mopsiaKe yObIBaHHUS.

Jlan Qaiin BenecTBeHHBIX YUCell. 3aMEHUTh B HEM BCE AJIEMEHTHI Ha WX KBAPAThI.

Jan (aiin BemecTBeHHBIX YHCell. 3aMEHUTH B (pailyie Kakapli AJIeMEHT, KpOME HauyaabHOTO
U KOHEYHOro, Ha €ro cpenHee apuMeTrHdeckoe C NPEABIAYIIMM M TOCIETYIOIINM
3JIEMEHTOM.

Jan daiin uenbix gucen, conepxamiuii 6osee 50 3IeMEeHTOB. YMEHBIIUTH €r0 pa3Mep J10
50 aneMeHTOB, ynanuB u3 ¢aitna HeoOX0IUMOE KOJMYECTBO KOHEUHBIX JIEMEHTOB.

Jan ¢daiin menslx Yucel, COACpXallui YeTHOE KOJIMYECTBO JJIEMEHTOB. YIAlUTh W3
JTaHHOTO (haiiya BTOPYIO MOJIOBUHY 3JIEMEHTOB.

Jan daiin nenbix gucen, conepxamiuii 6oee 50 31eMEeHTOB. YMEHBIIUTH €r0 pa3Mep JI0
50 >neMeHTOB, ynaiuB u3 ¢aiina HeoOX0IMMOe KOJTUYECTBO HAUaIbHBIX 3JIEMEHTOB.

Jan ¢aitn nensix yncen. Y JaquTh U3 HETO BCE DJIEMEHTHI C YeTHBIMU HOMEPaMH.

Jan daiin nenpix yucen. Y JanuTh U3 HErO BCE OTPHUIIATEIbHBIC YHCIIA.

Jan daiin nenbx yucen, coaepxanuii Meree 50 3J1eMEeHTOB. YBEIIMIUTH ero pazmep 10 S50
3JIEMEHTOB, 3aIMCaB B Hauaio ¢aiiia HeoOX0IMMOe KOJTMYECTBO HYJIEH.

Han aiin BemecTBeHHBIX 4Ywcel. [loMEHSITP B HEM MeECTaMHM MUHUMAIBHBIA U
MaKCUMaJIbHbIA 3JIEMEHTHI.

IpakTuyeckas padora Ne31 «/crnonp30BaHue 2JIEMEHTOB YIIPaBJICHUS C MOIACPKKON

peaakKTUpOBaHUA TCKCTA U METOJAOB Ha C»

CocTaBUTh HpPOrpaMMy C HCIIOJNIB30BAHMEM DJJIEMEHTOB YIPABJICHUS C MOAJIEPIKKON

pellakTUPOBaHMs TEKCTA U ONEepaTopoB sA3bIka nporpammupoBanus C#. Odopmuts popmy 1 Bce
€€ JJIEMEHTBI.

1.

2.

Hano nenoe yncno N (> 0). ChpopmMupoBaTh 1 BHIBECTH LEIOYUCICHHBI MAacCUB pa3Mepa
N, conepkarnuii N mepBbIX MOJTOKUTEIBHBIX HEYETHBIX YKcel: 1, 3, 5, ... .

Hano nenoe yncno N (> 0). ChpopmMupoBaTh 1 BHIBECTH LETOYHCICHHBII MAaCCHB pa3Mepa
N, coaeprkanuii CTeneHu ABOMKU OT mepBoii 10 N-biit: 2, 4, 8, 16, ... .

Hano nenoe uyucno N (> 1), a Takxke nepBblif wieH A u pasHocTb D apudmerndeckoit
nporpeccuu. CopmupoBarh M BBIBECTH MaccuB pasmepa N, coaepxanuii N mepBbIX
4JIeHOB JaHHOM nporpeccun: A, A+D,A+2:-D,A+3:D, ....

Hano nenoe uncio N (> 1), a Takke nepBblid WieH A U 3HaMEHaTeNb D reoMeTpruiecKon
nporpeccuu. ChopMupoBaTh U BBIBECTH MaccuB paszmepa N, cojepxkammii N TepBBIX
4JIEHOB JaHHOU nporpeccuu: A, A-D, A-D2, A-D3, ... .

Hano nenoe yucno N (> 2). ChopMupoBaTh 1 BHIBECTH 1[ETOYHCICHHBII MAaCCHB pazMepa
N, conepxkammii N mepBbIX 2JIEMEHTOB IMocieaoBarenbHOCTH uncen Oubonavyun FK: F1 =
I,F2=1,FK=FK-2 +FK-1,K=3,4, ....
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hanbl nensie yncna N (> 2), A u B. ChopmupoBaTh 1 BbIBECTH LETOYHCICHHbBII MacCHB
pasmepa N, mepBbId B3JIEMEHT KOTOPOro paBeH A, BTOpod paBeH B, a Kkaxuablil
HOCJIEAYIOLIUI 3JIEMEHT PaBEH CyMME BCEX MPEABIAYIIHX.

Jan maccuB pazmepa N. BbIBecTH ero 31€eMeHThI B 00paTHOM MOPSIJIKE.

Jan nenounciensslii MmaccuB pazmepa N. BeiBecTr Bce conepamuecs B JaHHOM MAacCUBE
HEYETHBIC YUCJIa B OPSAKE BO3PACTAHUS UX MHJIEKCOB, a TakXkKe X KoiaudecTBo K.

JaH nenouncieHHslii MaccuB pasmepa N. BeiBecTH Bce coaepikaluecss B JaHHOM MacCUBE
YETHbIE YKCIa B MOPSJIKE YObIBAHUS UX UHJEKCOB, a TaKXke uX KoimuuecTBo K.

JaH nenounciieHHbil MaccuB pa3mepa N. BoIBeCTH BHavase Bce COAEpKAIIUECS B JaHHOM
MacCHBE YETHbIE YMCJIa B MOPSAKE BO3pAcTaHUs UX MHJIEKCOB, a 3aT€M — BCE HEUYETHBIC
qrclia B IOPSAKE YOBIBAHUS UX HH]ICKCOB.

Han maccuB A pasmepa N u nienoe unciio K (1 < K < N). BriBecTu 37€MeHTBI MaccHBa ¢

nopsiakoBeiMu HoMepamu, kpaTHeiMU K: AK, A2-K, A3-K, ... . YcioBHbIl onepaTtop HE
UCIIOJIb30BaTh.

Han maccuB A pasmepa N (N — yeTHoe umciio). BeiBecTH ero 3j1eMeHTBl ¢ YETHBIMHU
HOMEpPAMH B NOpsIKE Bo3pacTaHus HOMepoB: A2, A4, A6, ..., AN. YcioBHBII onepaTop

HE UCII0JIb30BaTh.

Jan maccuB A pasmepa N (N — HeueTHOe 4ucio). BbIBECTH ero 3JeMeHThl ¢ HeYEeTHBIMU
HOMEpaMH B mopsiake yoOwniBaHusi HomepoB: AN, AN-2, AN-4, ..., Al. YcnoBubIit
ONEPATOpP HE UCIOIb30BATh.

Han maccuB A pasmepa N. BeiBecTu BHauaje €ro 3J€MEHTBHI C YETHBIMU HOMEpamH (B
MOPSIKE BO3pACTaHUSI HOMEPOB), a 3aTE€M — 3JIEMEHTHI C HEUETHBIMH HOMEpaMHu (TaKkke B
nopsiike Bo3pacTaHusi HoMepoB): A2, A4, A6, ..., Al, A3, AS, ... . YCIOBHBIN omepaTop
HE UCII0JIb30BaTh.

Han maccuB A pasmepa N. BeiBecTu BHadaje €ro 3J€MEHThI C HEUYETHBIMHU HOMEpamMH B
MOPSIIKE BO3pACTaHUs HOMEPOB, a 3aT€M — 3JIEMEHThI C YETHBIMU HOMEpPaMU B MOPSIKE
yobiBaHus HOMEpPOB. Al, A3, AS, ..., A6, A4, A2. YCIOBHBIN ONIEpaTOp HE UCTIOIB30BATh.
Jan maccuB A pa3zmepa N. BoiBecTu ero snemeHTsl B cienytouieM nopsake: Al, AN, A2,
AN-1, A3, AN-2, ....

Jan maccuB A pasmepa N. BeiBecTr ero anemeHTsl B cienyromeM nopsaake: Al, A2, AN,
AN-1, A3, A4, AN-2, AN-3, ....

Jan maccuB A HEHyJEBBIX LIeNbIX yucen pazMepa 10. BriBecTn 3HaueHUE MEPBOrO U3 TEX
ero anemeHToB AK, koTtopeie ymoBierBopsitoT HepaBeHCTBY AK < Al0. Ecim Ttakux
AJIEMEHTOB HET, TO BbIBECTH 0.

Jan uenouncnennbiii MaccuB A pazmepa 10. BeiBecTu mopsiiKOBBIN HOMEP MOCTIEAHETO U3
Tex ero aneMeHToB AK, KOTOpble yNOBIETBOPAIOT NBOMHOMY HepaBeHCTBY Al < AK <
A10. Eciu Takux 3j1€MeHTOB HET, TO BeiBecTH (.

Jan maccus pa3mepa N u nensle yncna K u L (1 < K < L < N). Haiftu cymmy 311eMeHTOB
MaccuBa ¢ HoMepamu oT K 10 L BKIrounTensHo.

Han maccuB pazmepa N u nensle yucia K u L (1 < K < L < N). Haiftu cpennee
apudmeTnyecKoe 3JIeMEHTOB MaccuBa ¢ Homepamu oT K 10 L BkitounTensHo.

Jan maccuB pazmepa N u mensie yucna K u L (1 < K < L < N). Haiitu cymmy Bcex
3JIEMEHTOB MacCHBa, KpOME 3JIEMEHTOB ¢ HOMepaMmu oT K 10 L BKItOUHTENBHO.

Han maccuB pasmepa N u nensle yucna K u L (1 < K < L < N). Haifitu cpennee
apu@meTnyecKoe BCEX AJIIEMEHTOB MaccHuBa, Kpome 3JeMeHTOB ¢ Homepamu oT K go L
BKJIFOYUTEINBHO.
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24.

25.

Jan nenouyucineHHsld MaccuB pasMepa N, He coaepKalmuil OJWHAKOBBIX YHCEI.
[TpoBepuTth, 00pa3yIOT JIM €0 IEMEHTHI aprudMeTHIecKyto porpeccuro. Eciau 00pasyror,
TO BBIBECTHU Pa3HOCTh IPOTPECCUM, €CIIU HET — BbIBeCTH (.

Jlan MaccuB HeHyNeBBIX Lenbix uucen pasmepa N. IlpoBeputb, 00pa3ylT Ju ero
AJIEMEHTHI T€OMETPHUECKyI0 mporpeccuto. Ecin 00pa3yioT, TO BBIBECTH 3HaMEHATENlb
MIPOrPECCUu, el HeT — BbiBecTH 0.

IIpakTuyeckasi padora Ne32 «lcrosp30BaHHE IJIEMEHTOB YIPABICHUS OTOOpakKeHUE

IAHHBIX B Ta0nuie u MeTtonoB Ha CH»

CocraBuTh TPOrpaMMy C HCIOJb30BaHUEM »djeMeHTa ympabieHus DataGridView wu

orepaTopoB s3bika mporpamMupoBanus C#. OpopMuts hopmy U Bce ee IIeMEHTHI.

1.

2.

10.

Hana matpuia pazmepa M x N u nenoe unciio K (1 < K < M). BeiBectu snementsl K-t
CTPOKH JAHHOU MaTPULBI.

Hana matpumna pasmepa M x N u nenoe uncio K (1 < K < N). BeiBectn snementsr K-ro
CTOJI0LIa TAaHHOW MaTpPHULIBI.

Jana marpuna pasmepa M x N. BbIBeCTH €€ 3J1€MEHTBI, PacIOJOKEHHBIE B CTPOKax ¢
YETHBIMU HOMepaMmu (2, 4, ...). BpIBoJ 21eMEHTOB IIPOU3BOJIUTH IO CTPOKAaM, YCIOBHBIN
OIlepaTop HE UCIOJIb30BATh.

Jana matpuna pazmepa M x N. BpiBecTu €€ 3JIeMEHThI, paclioIOKEHHbIE B CTOJIOLAX ¢
HeueTHbIMM Homepamu (1, 3, ...). BbIBOx »3JIeMEHTOB NpOU3BOAUTH MO CTOJIOLAM,
YCIIOBHBIM OIIEpaTOp HE MCIOIb30BAaTh.

[Jana marpuna pasmepa M x N. BblBecTu €€ 311€MEHTHI B CIEAYIOLIEM NOPSJKE: IepBas
CTpOKa CJi€Ba HAIpaBoO, BTOpasl CTPOKAa CIIpaBa HAJIEBO, TPETbs CTPOKA Cii€Ba HANpaso,
4yeTBepTasi CTPOKA CIpaBa HaJIEBO U T. 1.

Hana marpuna pasmepa M x N. BpIBeCTH €€ 3JIEMEHTBI B CIEAYIOLIEM HOPSIKE: NEPBBII
ctonber] cBepXy BHHU3, BTOpPOM CTOj0el] CHM3Y BBEpX, TPETHH cTOIOEll CBEpXy BHM3,
YETBEPTHIM cTOJIOEI] CHU3Y BBEPX U T. JI.

[ana xBanpatHas Marpuuna A mnopsaka M. Hauunas ¢ snementa Al,l, BbiBecTH €€
AIIEMEHTHI CICTYIONTUM 00pa3oM («yTOJIKaMM»): BCE AIEMEHTHI TIEPBOM CTPOKH; FJIEMEHTHI
HOCJEeIHEero CToi0na, KpoMe MepBOro (yx e BBIBEICHHOIO) HJIEMEHTAa; OCTaBIIUEC
AJIEMEHTHl BTOPOW CTPOKH; OCTaBIIMECS AJIEMEHTHI MPEANOCIEAHEro croyidna u T. 1.
MIOCJIEAHUM BBIBOAUTCA 21eMeHT AM, 1.

Jana kBanpatHas Matpuna A mnopsinika M. Haumnas ¢ snementa Al,l1, BbiBecTH ee
AJIEMEHTHI CIEIYIOUMM 00pa3oM («yrojkamm»): BCE OHJIEMEHThl MEpBOr0 CTOJOLA;
AJIEMEHTHI MOCJIEIHEN CTPOKHU, KpOME MEepBOro (y>Ke BHIBEJEHHOT0) AIEMEHTA; OCTAaBILINECS
3JIEMEHTBl BTOPOTO CTOJIOIA; OCTABIIMECS 3JIEMEHTBl NPEANOCIeAHEed CTPOKH U T. 1.;
IOCJIETHUM BEIBOJHTCS dJIeMeHT A1,M.

Jana xBajpaTtHast Matpuna A nopsaka M (M — HeueTHoe uucio). Haunnas ¢ snemenra
Al,]1 u nepeMeniasich MO 4YaCOBOI CTpeEJIKE, BBIBECTH BCE €€ AJIEMEHTHI 110 CIUPAIN: IepBas
CTpOKa, MOCJIEAHUN CTONOEL, MOCeIHAS CTPOKa B 0OpaTHOM HOpsi/IKe, MEePBBIN cTOI0EI B
00paTHOM NOpPSJKE, OCTABLINECS 3JIEMEHTBI BTOPOIl CTPOKH U T. 1.; IIOCIEIHUM BBIBOJUTCS
LEHTPAJIbHBIN AIEMEHT MaTpPULLBI.

Jana xBagpatHas matpuua A nopsaka M (M — HedeTHoe uyucno). HaunHas ¢ anemenra
Al,] n nepemenasice IPOTUB YaCOBOM CTPEJIKH, BBIBECTH BCE €€ AJIEMEHTHI 110 CIUPAJIU:
TIEPBBIN CTOJIOCI, MOCEAHSS CTPOKA, MOCICIHUA CTOJIOEI] B 0OpaTHOM TOPSI/IKE, TIepBas
CTpOKa B OOpAaTHOM MOPSIJIKE, OCTABIIMECS 3JIEMEHTHI BTOPOTO CTOJIONA U T. JI.; HOCIETHUM
BBIBOJIUTCS [IEHTPAJIbHBIN 3JIEMEHT MaTPHIIbL.
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11.  Hana marpunma pazmMepa M X N u nenoe uucio K (I < K < M). Haiitu cymmy u
MPOU3BEJCHUE dIIEMEHTOB K- CTPOKH TaHHON MaTPUIIBI.

12.  Hana marpuna pasmepa M X N u nenoe umucio K (1 < K < N). Haiitu cymmy u
npou3sBeneHue 3neMeHToB K-ro cronbua qaHHONH MaTpUIIb.

13. Jlana matpuma pasmepa M X N. Jlnsg KaxI0od CTPOKHM MATpPHUIBI HAWTH CyMMy e€e
3JIEMEHTOB.

14. Hana marpumna pasmepa M x N. J[ns KaKI0ro cToJIONa MaTPUIlbI HAWTH TTPOU3BEICHUE €T
3JIEMEHTOB.

15. Hana matpuua pazmepa M x N. J{ns kax /10l CTPOKU MaTpULbl ¢ HEYETHBIM HOMepoM (1, 3,
...) HaiiTu cpenHee apudMeTHYecKoe €€ DIIEMEHTOB. YCIOBHBIM omepatop He
UCIIOJIb30BaTh.

16. Jlana matpuia pasmepa M x N. J{is kak1oro ¢rondiia MaTpuIlbl C Y€THBIM HOMEpOM (2, 4,
...) HATU CyMMY €r0 3JIEMEHTOB. Y CIIOBHBIM OIIEPAaTOp HE UCIIOIb30BATh.

17. [ana marpuma pazmepa M x N. B kaxmoil CTpoke MATpUIlbl HAWUTH MUHUMAJIbHBIN
JJIEMEHT.

18. Jlama marpuna pazmepa M x N. B kaxmoMm cToiOIle MAaTpUIlbl HANTH MaKCHUMaJIbHBIN
AIIEMEHT.

19. [ana marpuma pazmepa M x N. Haiitu HOMep ee CTpoku ¢ HauOOIbIIEH CymMMOn
AJIEMEHTOB U BBIBECTH JIaHHBII HOMED, a TAK)KE 3HaAUE€HUE HAUOOJIbIIEH CyMMBI.

20. [ana matpuna pazmepa M x N. Haiitu HoMep ee cTosiO1a ¢ HAMMEHbBIIUM TPOU3BEICHUEM
AJIEMEHTOB M BBIBECTH JTAHHBIA HOMED, a TAK)KE 3HAUCHHE HAMMEHBIIIETO ITPOU3BEICHU .

21. Jlana marpuua pazmepa M x N. HaiiTu MakcuManbpHbII Cpeli MUHUMAJIBHBIX 3JIEMEHTOB
€€ CTpOK.

22. [ana matpuna paszmepa M x N. HaliTu MUHUMAaJIbHBIN CpeI MAaKCUMAJIbHbBIX AJIEMEHTOB
ee CTOJIOLOB.

23. Jana marpuma pasmepa M X N. B kaxnoil ee CTpoke HaWTU KOJHUYECTBO HJIEMEHTOB,
MEHBIIUX CPEIHETO apu(PMETHUECKOTO BCEX HIEMEHTOB 3TOH CTPOKH.

24. ana matpuima pazmepa M x N. B kaxiaom ee cronllie HAlTH KOJHMYECTBO 3JIEMEHTOB,
OOJIBIIIUX CpeHEro apu(METUUECKOT0 BCEX IJIEMEHTOB 3TOT'O CTOIOIIA.

25. Jlana matpuua pazmepa M x N. Haiftu HoMepa CTpoku 1 cToa0La 1)1 3IeMEHTa MaTPHIIbI,
HanOoJiee OJIM3KOTro K CpeTHEMY 3HAYEHHUIO BCEX €€ DIIEMEHTOB.

IIpakTnueckas padora Nel6 «Co3znanue kiiacco B C#»

CoctaBuTh  IpOrpaMMy  DJIEMEHTOB  YINpaBICHMs W ONEpPAaTOPOB  A3bIKA
nporpammupoBanus C#. Opopmuth Gopmy u Bce ee anneMeHThl. OdopMuts hopmy U Bce ee
AIIEMEHTBI, UCIIOJIB3YS IIBETOBYIO FaMMy.

1. Onucare ctpykrypy ¢ umenem GROUP, copepxkanryro mossi: Name — hamMuivsi 1 MHUITHAIIBI,
DAT — nata poxnaenus (rof, mecsi, uncio), SES — ycneBaeMocTb (MaccuB U3 TPEX JI€MEHTOB).
HanucaTs nporpammy, BBIOIHSIOIIYIO:

BBOJ] C KJIaBUaTyphl JaHHBIX B MaccuB GRS, cocrosnmii u3 10 crpykryp tuna GROUP;

— BBIBOJ| Ha DKpaH 3aluceil, yrmopsIoueHHBIX Mo Bo3pactanuto mois SES; — BbIBoa cnmcka
CTYIEHTOB, Bo3pacT KoTopbix Ha 01.12.2010 rona He npesbiaet 20 neT;

— €CJIM TaKUX CTYAEHTOB HET — BbIJIaTh COOOIIIEHUE.

2. Omnucate ctpyktypy ¢ umenem STUDENT, coxpepxamiyro mossi: Name — dammius u
nHumainsl, Kurs — kypc, SES — ycrieBaeMocTh (MaccuB U3 IIATH 3JIEMEHTOB).

Hanucats nporpamMmy, BBITTOIHSIOIIYIO:

BBOJ ¢ KjaBuaTypsl AaHHbIX B MaccuB STUD, cocrosmmii u3 10 crpykryp tuna STUDENT,
3aMyCU JOJKHBI ObITh YIOPSA0YEHBI MO aln(aBuTy;
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— BBIBOJI Ha HKpaH 3amlKCced, YIOPSIOYECHHOTO CIUCKA CTYACHTOB, CPEIHHH 0an KOTOPBIX
MIPEBBINIACT OOIINIA CpeaHui Oalt;

— €CIIU TaKHUX CTYJICHTOB HET — BBIIaTh COOOIIECHHE.

3. Ommcarb cTpykrypy ¢ umeHeM STUD, comepskamyto mosis: Name — GpamMuius U WHULIAATIBI,
GROUP — na3Banue rpynmsl (pakynbTeT, Kypc, Homep rpymibl), SES — ycneBaemocTh (MaccuB
U3 YETBIPEX DIIEMEHTOB).

Hanucatp nporpaMMy, BBIIOJHSIOILYIO:

— BBOJ ¢ KJIaBUaTyphbl JaHHbIX B MaccuB STUD1,cocrosmuuii u3 10 ctpykryp
tura STUD, 3anucu J0/HKHBI OBITH YITOPSIIOYEHBI 110 al(aBUTY;

— BBIBOJ Ha 9KpaH JaHHBIX O CTYACHTaX, BKIIOYCHHBIX B MAacCHUB, CpPEIHHI Oam KOTOPBIX
npesbimaer 4,2. CnMcoK yHopsao4uTh 1O BO3pacTaHuio cpeaHero Oama. CoXpaHHUTb
MH(OPMALIKIO O MOJOKEHUH CTY/IEHTa B HCXOJIHOM CIIHCKE;

— €CIIU TaKHUX CTYJEHTOB HET — BBIIaTh COOOIIEHHE.
4. Onucate ctpyktypy ¢ umeHeM NOTE, coxepxkanryro mossi: Name — dhaMuiiis U MHUIHAITHI,

TELE — Homep tenedona, DATE — nara poxxaenust (roa, Mecsil, 4ucIo).

Hanucats nporpaMMy, BBIIOJHSIONLYIO:

BBOJ ¢ KiaBuaTypsl 1aHHbIX B MaccuB BLOCKNOTE, cocrosmuii u3 10 crpykryp tuna NOTE,
3aMUCHU JOJKHBI ObITh YIOPSAOYEHBI IO BO3PACTAHUIO JIAThl POXKACHUS;

— BBIBOJI HA DKpaH CBEJCHHIA O YelloBeKe, HoMep Tesie(hoHa KOTOPOTO BBEJICH C KJIAaBUATYPHI,
— €CJIM TaKOI'0 Y€JIOBEKAa HET — BbIIaTh COOOIIEHHE.

5. Onucars ctpyktypy ¢ umeneM NOTE]1, conepxkamryro mons: Name — pamMunus ¥ HHUIMAIIBI,
TELE — Homep tenedona, DATE — nara poxxnenus (Toj, MecsIl, YUCIIO.

Hanucars nporpaMmy, BBIIOJHSIOILYIO:

— BBOJ ¢ KiaBuaTypbl gaHHbix B MaccuB BLOCK, cocrosmuii u3 9 snementoB tuma NOTEI,
3aMKcH JOJKHBI ObITh YIOPSAJOUYEHBI 10 HHULIUAIAM;
— BBIBOJ] Ha 9KpaH MH(OPMALIUU O JOJSMX, YbU JTHU POKICHHS MPUXOATCS HAa MeCll, 3HAaUCHUE

KOTOPOTO BBE/ICHO C KJIABUATYPhI; €CJIU TAKOTO YEJIOBEKA HET — BbIIaTh COOOIIEHNUE.

6. Oncarb cTpykTypy ¢ umeneM NOTE2, comepsxanyro mons: Name — pamMunus ¥ WHUIHAIIBI,
TELE — nomep Tenedona, DATE — nata poxxaenus (roj, Mecsiii, 41cio).

Hanucars nporpaMMy, BBIIOJIHSIONIIYIO:

— BBOJI C Ki1aBuaTypsl nanHbIXx B MaccuB BLOCK?2, coctosimuii u3 7 snementoB tuna NOTEI,
3alMMCcU  JIOJKHBI OBITH  YIOPSIIOYEHBI IO TEPBBIM TpeM ILHUdppaM HoMmepa TenedoHa;
— BBIBOJI Ha DKpaH WH(OpMAIIUU O YelloBeKe, Ubsl (paMUITUs BBEJEHA C KIIaBUATYPHI,

— €CJIM TaKOT'O HET — BBIJIaTh COOOIIEHHE.

7. Onucats cTpyktypy ¢ umenem PERSON, conepsxkaryto mossi: Name — haMuiiis 1 MHUIHAIIBI,
FAC — ¢akynbrer, GROUP — rpynmna, DATE — nata noctymnenus B BY3 (roa, mecsi, 4uucio).
Hanucats nporpammy, BBITOIHSIOIIYIO:

— BBO/JI C KJIaBHATyphl JaHHbIX B MaccuB VUZ, cocrosmuii u3 10 31eMeHTOB

— tuna PERSON, 3anucu 10JKHBI OBITH YIIOPSIIOUEHBI 110 AaTe nocTymieHus B BY3;

— BBIBOJ] Ha KpaH UH(POPMAIMH O CTYAECHTaX, YIOPAJI0UEHHON 1Mo (akyabTeTaM, rpymnmnam, aare
noctyrieHus. B kaxmod rpynmne (aMuiIuue JOKHBI OBITh PACIONOXKEHBI B an(aBUTHOM
MOPSIKE.

8. Omucats cTpykTypy ¢ umeHeM ZNAK, conepsxkanryto noinst: Name — dpamunus u ums, ZOD —

3HaK 3o1auaka, DATE — nara poxxaenus (MaccuB U3 TPEX YHCEII: TOJI, MECSII, YUCIIO).

Hanwucars nporpamMmy, BBITOJIHSIOUTYIO:

— BBOJI C KJIAaBHATYphl JaHHBIX B MaccuB MASS, coctosiumii u3 10 snementoB tuma ZNAK,
3aMyCU JOJKHBI ObITh YHOPSAOYEHBI IO JaTe THS POXKICHUS;
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— BBIBOJI Ha 3KpaH MH(OpPMAIMU O JIOAAX, POIUBIIMXCS MOJ 3HAKOM 30/[aKa, HAMMEHOBAaHHUE
KOTOPBIX BBOJUTCS C KJIaBHATYPHI;

— €CJIM TAaKOT'O HET — BBIJIaTh COOOIIEHHE.

9. CtpyKTypa coaepXUT MH(OpMaIUIO O JaTe U BPEMEHH HEKOTOPOro coObITHs: Year — rof,
Day — nenb, Hour — yacel, Minute — MuHyThI, Second — CEKyH/bI.

HanucaTes nporpammy, BBIIOIHSIOIIYIO:

— olpeJieNIeHue pa3Mepa CTPYKTypUPOBAaHHOIO 00ObEKTa B OaTax.

— 3aMUCHIBACT MPEUIOKEHHYIO CTPYKTYPY B BHJI€ OUTOBOM CTPYKTYPHI M OIIPEENISAET pa3Mephbl.
CpaBHUTE pe3ynbTaThl, CAEJIANTE BBIBO/.

10. [na XpaHeHus JaHHBIX O IBETHBIX JUCIUIEAX ONHUCaTh CTPYKTypy Bupua: display —
HAaUMEHOBAHME MOJIENH, price — IeHa, X_size — pa3Mep IO TOPU3OHTAIM, y_Size — pa3Mep IO
BEPTUKAJIM, Optr — ONTUYECKOE pa3peLIeHue.

Hanucate ¢yHkuuto, cosparouryro ¢aia ¢ AaHHBIMH O JAMCIUIeAX (JaHHbIE BBOJAUTH C
KJIaBUATYyphl) U3 HE MEHEE BOCBMH 3allMCEl, OCYLIECTBIISIIOILYIO €T0 COPTUPOBKY 10 3aJaHHOMY
napamerpy (o0s3aTenbHbI MapaMeTp — NPU3HAK, 3aJalOUIMi KpuTepuil copTupoBku). Bee
HEOOXOAMMBIC JaHHBIC s (PYHKIMHM [TOJDKHBI TEpeAaBaThCsi € B KadecTBE IapamMeTpOB.
Hcnonb3oBaHue rino6aabHbIX TapaMEeTPOB HE JIOMYCKaeTCs.

11. Onucarb CTPYKTYPY c MMEHEM STUDENT, COZIEpXKALIYIO TIOJISL:
(bamMuIUs U MHULMATIBL CTYACHTA; HOMEP IPYIIIbL; YCIIEBAEMOCTh (MACCUB U3 YETHIPEX OLIEHOK Ha
sK3aMeHax B 5-0anbHOM cucTeMe).

Hanucatps GpyHkuuu:

— CO3JaHMsI MaccuBa 7 3amucel (CTPYKTYyp) aHHBIX O CTyJIeHTaX (BBOJ JaHHBIX C KJIIaBUATYpHI);
— BBIUHCJICHUS CPEAHEro 0ana KaXKJoro CTYy/IeHTa;

— PacHoJI0kKEeHUs 3arucel Mo yObIBaHUIO CpeaHero 6ana;

— BBIBOJIA CBEICHUH O CTY/I€HTaX, UMEIOLINX OLIEHKHU TOJIBKO 4 U 5;

— yJaJeHMsl U3 CIIMCKa CTYI€HTa C MUHMMAJIbHBIM CPETHUM OasIoM.

Bce Heobxoaumble naHHbIE 11 (PYHKUIMN JTOJKHBI IepeaBaThbCsl B KAUECTBE UX IapaMeTpPOB.
Hcnonb3oBanue Trino0albHBIX NapamMeTpoB He jomyckaerca. CoznaTb NPOEKT, KOTOPBIH
JEMOHCTPUPYET paboTy BceX PYHKIIMM.

12. Onucars CTPYKTYpPY c MMEHEM TOVAR, COZIEpKALIYIO IoJIA:
Ha3BaHME TOBapa; KOJMYECTBO €IUHUI] TOBapa; CTOMMOCTb TOBapa; JlaTa MOCTYIUIEHHUs ToBapa B
BUJIE CTPYKTYPBHI (IO, MECSIIL, JICHb).

Hanucate pynkumu:

— co3nanus mMaccuBa SPISOK ne 6onee yem n3 10 3anuceit (CTpyKTyp) TaHHBIX O TOBapax (BBOA
JTAaHHBIX C KJIABUATYPHI);

— BBIYHCIIEHUS CPEAHEN CTOMMOCTH TOBapa;

— PacIoNOKEHHS 3aIIUCEN 110 BO3PACTaHUIO CTOUMOCTH TOBapOB;

— BBIBOJIa CBEICHM 0 TOBapax, nocTynusIilux Oosiee 10 mecsieB Ha3a.

Bce nHeobxoaumble naHHble 1Tl GYHKUUN JTOJKHBI IEpeAaBaThCsl B KaUeCTBE UX HapaMeTpOB.
Hcnonb3oBanue rino0albHBIX NapamMeTpoB He jomyckaerca. CoznaTb NPOEKT, KOTOPBIN
JEMOHCTPHUPYET paboTy BceX PYHKIIHM.

13. Onucarp CTPYKTYPY c UMEHEM MARSHRUT, COJIepaKalLYIO TIOJIA:
HOMEp MaplIpyTa; HayaJbHBIM IYHKT MaplipyTa; KOHEYHBIH IYHKT MapuipyTa; AjJuHa
Mapupyra.

Hanucats pynkumu:

— co3/aHus MaccuBa He Oosiee ueM u3 10 3amuceil (CTpyKTyp) cBeJeHMH O MapuipyTax (BBOX
JTAHHBIX C KJIABUATYPHI);
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— OIIPEEIICHNs MapUIPyTa ¢ MAKCUMAJIBHON JUIMHOW;

— pacrooXKeHHs 3aIUCcel 10 BO3pacTaHUI0 HOMEPOB MApIIPYTOB;

— BBIBOJA CBEJIEHUI O MaplIpyTax, KOTOpblE HAYMHAIOTCS WJIM 3aKaHYMBAIOTCS B IIYHKTE,
Ha3BaHME KOTOPOT0 BBOJUTCS C KJIABHATYPHI.

Bce neobxoaumble naHHble 1Sl GYHKUMN JTOJDKHBI epeAaBaThCcsl B KAUeCTBE MX MapaMEeTpOB.
Hcnonb3oBanue TI0O0AIBHBIX NapaMeTpoB He jomyckaercsa. Co3maTh MPOEKT, KOTOPBIN
JTEMOHCTPHUPYET paboTy BceX (DYHKITHIA.

14. Omnucate crpykrypy ¢ umeHem ABON, coxepxkamiyro mofsi: (aMuivs U WHHIAATBI
aboHeHTa, HOMep TenedoHa, JaTa MOAKIIOUEHHUs TelnedoHa B BUAE CTPYKTYphl (TOA, Mecsill,
JICHb), HAYKMCIICHHAs: CyMMa OIUIaThl, CyMMa Ha cueTy a0OHEHTa.

Hanucats pynkumu:

— co3gaHMs MaccuBa He Oosee yeMm u3 12 3ammceil (CTpyKTyp) HaHHBIX 00 aboHeHTax (BBOA
JIAHHBIX C KJIaBUATYpHI);

— pacrosioxkeHus 3anuceit mo andaButy (C y4eTOM MHHUIIUAJIOB Ui a0OHEHTOB C OJJMHAKOBBIMU
bamunusmu;

— no6aBuTh 20 rp. Ha cueTa aDOHEHTOB, KOTOPBIX MoAKIoUIN 6osnee 10 net Hazax;

— BBIBOJIa CBEJICHUI 00 a0OHEHTax, Y KOTOPBIX CyMMa Ha CUeTy OTpULIATENbHAS MOCJe BblUeTa
HAYWCIICHHI,

— BBIBOJIa CBEICHHI 00 aboHEeHTe, HOMep TeleOoHa KOTOPOTO BBOJIUTCS C KIIaBHATYPHI.

Bce neobxoaumble naHHbe s GYHKUMNA JTOJDKHBI MepeaBaThCcsl B KAUeCTBE MX MapaMeTpOB.
Hcnonp3oBaHue ri100albHBIX HapaMeTpoB He jomyckaercs. Co3gaTh IPOEKT, KOTOPBIN
JEMOHCTpHUPYET paboTy BceX (PYHKIIHA.

15. Onucatpe CTPYKTYpY, COAEpKALLYIO IOJIA: HAUMEHOBAHUE, 1I€HA, JaTa IPOU3BOJCTBA, CPOK
TOJTHOCTHU, KOJIMYECTBO, IPOU3BOUTEb.

Hanwucare ¢pyHKINY, BRITOTHSIOMINE CISTYIONIUE 3a1a4H:

BBIBOJIa CBEJICHUI O TOBapax, CPOK F'OJJHOCTH KOTOPBIX MeHee 20-TH JTHEeH.

— ONPEIENIUTh KOJIMYECTBO IPOCPOUEHHBIX TOBAPOB.

16. Omnwucare CTPYKTYpYy, COJEpKallyl0 NOJs: Mapka, aBTOMOOMIS, NPOU3BOJIUTEID,
TUII, TO/1 BBITYCKA, JaTa MPOXO0KICHHS TEXOCMOTpA, J1aTa perucTpaluu.

Hanucatp QpyHKINH, BBITOTHSIONINE CIASAYIOIINE 3a/1a4H:

— BBIBOJIa CBEJCHMI O MalllMHaX, MPOLIEIINX TEXOCMOTP MEHEE rojija Ha3al.

— BBIBOJIA CBEJICHUM O MalumHax, npousBeneHHbIX 710 2000-ro roja M 3aperucTPUPOBAHHBIX
MEHee rojia Ha3aj.

17. Onucarb CTPYKTYypy, COJIEpKalllyl0 Mouist: (pamMuius, aMmIuiya, BO3pacT, KOJUYECTBO WID,
KOJIMYECTBO T'OJIOB.

Hanucath ¢pyHKIMY, BHITOJHSIONIUE CAEAYIOUINE 3a1a4u:

— OIpENeNuTh Jyqiero (Gpopsapaa, U BHIBECTH CBEACHUS O (yTOOINCTAX, CHITPABLIMX MEHee 5-
TH UTP.

— ONpEeNeNuTh CPeIHH BO3pacT (HyTOOTUCTOB M BHIBECTH CBEACHHUS O (PyTOOIMCTax, BO3pacT
KOTOPBIX O0JbIe 25 JeT.

18. Omucarb CTPyKTYpy, COAEpallylo Mojs: ¢amuiud, rpynmna, ¢usuka, uHpopmaruka,
UCTOpHUSL.

Hanucarb QpyHKINY, BBITOIHSIONINE CAEAYIOMINE 3a/1a4H:

— ONpEAETUTh CPeIHUI Oa OLIEHOK MO BCEM IpeaMeTaM, U BBIBECTH CBEIE-HUS O CTY/AEHTaX,
cpeaHuii 6aru1 KOTOPBIX Oosble 4.

— OMpeNenuTh CPeAHH Oam OIEeHOK 1Mo (PHU3MKe, KOJIMYECTBO CTYIACHTOB C OIEHKOM S5 TIO
WH(OPMATUKE U BBIBECTH CBEJICHUS O HUX.

87



19. Onucarb CTPYKTYpy, COAEp KAyl MOJIA: MPOAAaBEl], HAMMEHOBaHUE, KOJIMYECTBO, IICHA,
roJl_BBIITYCKA, 1aTa_TMPOJaxKH.

Hanucare ¢pyHKINY, BRITOTHSIOMIUE CISIYIONIUE 3a/1a4H:

— OIpEAETUTh KOJIMYECTBO TOBApOB, KOTOPbIE MPOJaHbl MEHEE ro/la Ha3aJ U BHIBECTU CBEJICHUS
0 HUX.

— OIPEAETUTh KOJMYECTBO BCEX TOBAPOB, KOJMYECTBO KOTOPHIX OOJIbIIE 5 U BHIBECTU CBEIICHUS
00 9THX TOBapax.

— OIpPEJEeNNUTh OOIYI0 CTOMMOCTh BCEX TOBApOB, BBINYIIEHHBIX B TEKYLIEM TOAY U BBIBECTH
CBeZIeHHsI 00 3TUX TOBapax.

20. Ormucarb CTPYKTYpy, COAEpKallyl0 TIOJiA: aBTOpP, KOJMYECTBO, CTPAHMI], THUPAK,
roJl, U3JaHHUsL.

— HanucaTh QYHKIUH, BBIMOIHSAIONINE CIEAYIONINE 3a/1auu:

— BBIBECTH JIAHHBIC O KHUTaX, B KOTOPBIX KOJMYECTBO cTpaHull 6osbe 150.

— BBIBECTH JIaHHBIE O KHUTAX, TUPaX KOTOpbIX He npeBbimaet 10000 sk3eMIuisipoB.

21. OnucaTth CTPYKTYpY, COACPIAIYIO IOJIA: HAUMEHOBAHUE, MPOU3BOAMTENb, TOJ_BBINYCKA,
KOJIMYECTBO, LICHA.

Hanucatrb QpyHKINU, BBITOIHSIONINE CIASAYIONINE 3a/1a4H:

— BBIBECTH CBEJICHUS O TOBApax C LIEHOH BBILIE CPEAHEH.

— ONpeleNuTh OOIIYI0 CTOMMOCTH BCEX TOBApOB, BHIMYIIEHHBIX B TEKYIIEM IOy M BBIBECTU
CBeZIeHHsI 00 3TUX TOBapax.

22. Onucath CTPYKTYpPY, COAEpXKALLyI0 MOJisA: (aMuiIus, TpyIma, roJ POXKIACHHs, OLEHKA IO
¢bu3suke, olleHKa MO0 MaTeMaTHUKe, OI[EHKa M0 HH(OPMAaTHKE.

Hanwucars ¢pyHKINY, BRITOTHSIOIINE CISIYIONIUE 3a/1a4H:

— OMpEeNIUTh KOJIMYECTBO CTYIEHTOB cTapiie 19-Tu eT, u HanevaTaTh BCE CBEICHUS O HUX.

— Hameyarars (aMIJINH CTYJCHTOB, KOTOPBIE CIAIM MaTeMaTHKy Ha «95», U ONpEneNuTh UX
KOJIMYECTBO.

23. Onucarb CTPYKTYpY, COAEPKALIYIO MOJIsI: Ha3BaHUE, YacToTa, 00bEM ONepaTUBHON MaMsTH,
Hanuure dvd rom, CTOUMOCTb.

Hanucatp QpyHKINMH, BBITOTHSIONINE CIASAYIONINE 3a/1a4H:

— OMPENETUTh KOJMYECTBO KOMITBIOTEPOB ¢ 00BEMOM OIepaTUBHON mamsaTu Oosbine 10 roaiT u
HaIeyaraTh BCE CBEICHUS O HUX.

— BBIYUCIIUTH CPEIHIOI0 CTOMMOCTH BCEX KOMIBIOTEPOB M HameyaTaTb HauMEHOBAHUS
KOMIIBIOTEPOB U UX CPEIHIOI0 CTOUMOCTb.

— OTIpeJIeNIUTh KOMITBIOTEPBI, KOTOpble UMEIOT dvd rom, 1 HareyaTaTh BCe CBEJICHHSI O HUX.

24. Onucarb CTPYKTYpY, COJEPKaIIYI0 MOJs: paMMIns, UMs, OTYECTBO, MOJI, JOJKHOCTb, JaTa
POXKICHMUSL.

Hanucars QpyHKINH, BEITOTHSIONINE CIEIYIOIINE 3a/1a4H:

— BBIBECTH JIaHHbIe 00 WH)KEHepaX, MEHCHOHHOTro Bo3pacTa (MyXUMHaM Oomblne 65-Tu JeT,
>keHiuHaMm 60).

— BBIBECTHU CBEJIEHUS O COTPYAHMKAX, Y KOTOPBIX 3apIuiaTa BbllIe cpeHel u Bo3pacT MeHee 30-
THU JIET.

— BBIBECTH CBEJICHUS O COTPYIHUKAX, KOTOPbIE POJAUIIUCH B Mae.

25. Ommcarb CTPYKTYpY, coaepkamryro mois: No moesna, BpeMs MpHOBITHS, BpeMs OTOBITHS,
HaIpaBJIEHUE, PACCTOSHHUE.

Hanucatb QpyHKIINH, BBITOIHSIONINE CIEAYIOIINE 3a/1a4H:

— BBIBECTH CPEIHIOI CKOPOCTh Ka)KJI0T0 MOe3/1a.

— BBIBECTH BCE CBEJICHUS O MOe3/ax, BpeMsl MpeObIBaHUS B IyTH KOTOPBIX MPEBBIIIAET 7 YacoB.
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[IPAKTUYECKUE PABOTHBI TIO VISUAL STUDIO
M3YYEHUE CPEJIBI PA3PABOTKHU VISUAL STUDIO
Lenv npakmuueckoti pabomwi: U3yIUTh Cpely OBICTPOH pa3padoTku npuioxenui Visual Studio.
HayuuTbcst pa3meniats U HaCTpauBaTh BHEIIHUN BUJ] DJIEMEHTOB yIIpaBIeHUs Ha Gopme.
HurerpupoBannas cpena pazpadorduka Visual Studio
Cpena Visual Studio Bu3yansHO peayi3yercsi B BUIE OJHOTO OKHA C HE- CKOJbKUMHU TaHEISIMU
UHCTpYMEHTOB. KonnuecTBo, pacmojioKeHue, pa3Mep H BHUJ MaHEICH MOXET MEHSThCS
MPOrPaMMHUCTOM HITM CaMOU cpefioi pa3pa- OOTKH B 3aBUCUMOCTHU OT TEKYIIETO PeKUMa paboThI
Cpelbl WM TOKEJIaHWH MPOrPaMMHUCTA, YTO 3HAYMTEIBHO IOBBIINIACT IMPOU3BOJUTEIBHOCTD
paboTHI.
[Mlpu 3amycke Visual Studio mosBisieTcs HavanbHas CTPAHMUIA CO CIU- CKOM ITOCIIEIHUX
IPOEKTOB, a Takxke koMaHaamu Cozdams npoekm u Om- Kpvimb npoekm. HaxxMuTe CCBUIKY
Coz0amwv npoexm vnnu BbiOepute B MeHI0 @aiin koManay Cozoams npoexkm, Ha SKpaHe MOSIBUTCS
JIMaJIor JJisl CO3/1aHusi HOBOTO npoekTa (puc. 1.1).

CosaaTb npoekT M
Coptupogarts no: | Mo ymon4axmuo x ] \ Y¥cTaHoBNEHHBIE LABNOHBI: NONCK jel ‘

|
Ycranosnentbie wabnokbi

) ) Tun: Visual CG&
) —c#| Mpunoxenne Windows Forms Visual C# e Hisue
Visual C# = MpoexT, Ans CO343HMA NPUNOXKEHNA C

. NONb30BATENLCKUM MHTEPGERCOM
Wabnore: 8 Vikteprere | g“ Mpunoxenne WPF Visual C& Windows Forms

% KoHconsHoe npunoxexne Visual C#

i c#| Bubnuorexa knaccos Visual C#

iw c”‘ Mpunoxenne obospesarens... Visual G

c#| Mycroii npoexr Visual C#
' ‘;a Windows Forms 2.0 Visual C#

LN

Wnas: WindowsFormsApplicationl

Puc. 1.1. Jluanoe cozoanus nogoeo npoexma

CrneBa B crucke MIa0JIOHOB MPHUBEACHBI S3bIKA MPOTPAMMHUPOBAHUS, KO- TOPbIE MOAEPKUBAET
nanHas Bepcust Visual Studio: yoeauTecs, uto TaM BbifeneH paszjaen Visual C#. B cpenneit yactu
MIPUBEICHBI TUIBI MPOEKTOB, KOTOPHIE MOKHO CO3/AaTh. B Hammx 1abopaTtopHbIX paboTax OyayT
WCITOJTh- 30BaThCS JBa THUIA TIPOSKTOB:

Ipunosxcenue Windows Forms — HaHHBIM THIN TPOEKTa TO3BOJSET CO3/1aTh MOJHOIICHHOE
MIPUJIOKEHNE C OKHAMHM M DJIEMEHTAMHM YIIpaBieHUs (KHOMKaMH, MOJISIMU BBOJIa U T1p.) Takoit Buj
MPUIOKEHUsI HanboJiee MPUBBI- YeH OOJBIIMHCTBY MOJIb30BATENICH.

Konconvnoe npunoosicenue — B 3TOM THUIIE MPOEKTA OKHO TMPEJCTaB- JISIET COOOM TEKCTOBYIO
KOHCOJITb, B KOTOPYIO TIPUJTIOKEHUE MOXET BBIBOJAUTH TEKCTHI WM 0KHJIATh BBOJA WH(POPMAIIUU
nosib30oBatessi. KOHCONbHBIC TIPU- JIOKEHUST YaCTO UCIIOIB3YIOTCS JIJIsi BRIYMCIUTEIBHBIX 33714,
JUTSL KOTOPBIX He TPeOyeTCs COKHBIN U KPACUBBIN MOTB30BATEIbCKUI HHTEpdEIiC.
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Bribepure B crucke tun mpoekrta «lIpunoxenne Windows Formsy, B mose «uMs» BHU3Y
OKHa BBEIIUTE JKellaeMoe uMs npoekTa (Hampumep, MyFirstApp) u Haxkxmute kHonky OK. Uepes
HecKkoJbKo cekyHa Visual Studio co3zmact mpoekT u Bbl cMoXxeTe yBUAETh Ha SKpaHe KapTHUHKY,
o100~ HYIO MpeCTaBIeHHON Ha puc. 1.2.

H MyFirstApp - Microsoft Visual C# 2010, secnpecc-oumyce

Sodn [pemes Bsa Npoesr Mocipoemss Otnages [Aaweme Gopusr Cgpawc Quwe  Chgaea

N A Sudd wim 3| | copy IR RAL A=,

Formi.cs [Kencrpyxrop] X

Form1 System Windows Forms Form - % 4 Bee goprem Windows Foemt -

M e = Feem = o 3 B A 53
FeemBoederityle  Saable 3 ¥ § i}
HelpButon False oM AE"TA o
kon @ evon)
ImeMode Ne<ontrel | l 3@ A AN E 2
BMdContainer  False » @ = 180 =
KeyPrevew False S =
Langusge Mo ymenvanis) d3a a3 F

Lecalizable Falie PB4
0.0

¥

Shomlcon True
ShoninTaskbar True

Size 300; 300
SuzeGrpstyte Aute

StantPosition WindowsDefaultlocs

Ten Form1
TopMest Fakse 4
Text

TExcr, CORMIMN C JHMETTOM yTIPORAGHHA

IO W Olorpesarens pe

B Crmcoe oumsor 8 Crmcox sasmu

ToToso

Puc. 1.2. I'nagnoe oxno Visual Studio

B rnaBHoMm okHe Visual Studio mpucyTCTBYET HECKOJIIBKO OCHOBHBIX 3JI€- MEHTOB, KOTOpBIE
OynyTt momorath HaM B padore. [Ipexae Bcero, 3To hopma

(1) — Oyayuiee OKHO HAIIErO MPHUJIOKEHUS, HA KOTOPOM OYIyT pa3MelaTbCs 3JIEMEHTHI
yrpaneHus. [Ipu BeIMOTHEHUU POTrpaMMbl TOMEIICHHBIE 3JIEMEH- ThI YIPaBlIeHUs OYAyT UMETh
TOT K€ BUJI, YTO U HA dTAIle IPOCKTHPOBAHUSI.

Bropoii mo BaxHOCTH 00BEKT — 3TO OKHO CBOMCTB (2), B KOTOPOM IpPH- BEACHBI BCE OCHOBHBIE
CBOWCTBA BBIJICJICHHOTO 3JIEMEHTa YIpaBleHHs WM OkHAa. C TIOMOIIBI0 KHOMKH | MOXXHO
pOCMaTpPUBATh CBOWCTBA DJIEMEHTA YIPABJICHHS, a KHOMNKA ¥ MEPEKII0YaeT OKHO B PEXUM
npocMoTpa coObITuil. YTOOB! OBLIO y100HEE UCKAaTh HYXKHBIE CBOMCTBA, MOKHO OTCOPTHUPOBATH
MX 10 andaBUTy C IOMOLIBIO KHONKK 2¥. ECIM 3TOr0 OKHA HA SKpaHE HET, ero MOXHO
aKTUBUPOBATh B MEHIO Bud — OkxHo ceolicme (MHOTIa 3TOT MYHKT BJIOXKEH B MOJANYHKT /[pyeue
OKHQ).

Camu 37eMeHThl YIpaBieHHs MOXXKHO OpaTh Ha maHenu syeMeHToB (3). Bce aneMeHTHI
yIpaBJIeHUS] Pa30UTHI HA JIOTUYECKHUE TPYIIIBI, YTO 00JIeTr4aeT MOUCK HYKHBIX dJIEMEHTOB. Ecim
MaHeJN HEeT Ha KpaHe, ee HY)KHO aKTUBH- poBaTh KoMaHJ10i Bud — [lanens snemenmos.
Haxonen, o0o3peBarens pemenuit (4) comep UT CIUCOK BceX (haliioB, BXOJSANIUX B IMPOEKT,
BKJII0Yasl JOOaBJIEHHbIE N300paKeHUs U CIIy>KeOHble (aiiiabl. AKTUBUpYETCsl KoMaHaA0H Buo —
Obo3pesamens peuieHull.

VYka3zaHHbIe MaHEIU MOTYT Y)K€ NMPUCYTCTBOBATh Ha 3KpaHe, HO ObITh CKPBITHIMH 3a APYTHMMHU
MaHEJSIMH WJIM CBEPHYTHI K OOKOBOW CTOpPOHE OKHAa. B ATOM ciydae OCTaTOYHO IIEIKHYTh Ha
COOTBETCTBYIOIIEM SPJIbIUKE, UTO- ObI BHIBECTH MAHENb Ha MEPEIHUN TUIaH.

OKHO TEeKCTa MPOTrpamMMbl TpeIHA3HAYEHO Ui TPOCMOTpA, HANHMCAHUS M PENaKTUPOBAHHS
TeKcTa mporpammbl. llepexmrouaTbcst Mexay (GOPMOH M TEKCTOM MPOrpaMMbl MOXKHO C
MOMOIIBI0 KOMaH[l Buo — Koo u Buo — Kouncmpyxkmop. Ilpu nepBoHadaabHOM 3arpy3Ke B OKHE
TEKCTa MPOTrPaMMBbl HAXOAUTCS TEKCT, COAEPKAIINNA MUHUMAJIBLHBIN HA0Op OrepaTopoB AJs HOP-
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MaJIbHOTO (PYHKIIMOHUpOBaHUA IycToi (popmbl B kadectBe Windows-okHa. [Ipu momemieHnn
JJIEMEHTA YNpPaBJIEHUS B OKHO (OpPMBI, TEKCT HPOrpaMMbl ABTOMATUYECKH JIOMOJIHSAETCS
ONKCAaHHEM HEOOXOIUMBIX IJIsl ero PadoThl OMOIMOTEK CTAaHIAPTHBIX MporpamMm (pasaen using)
U TIEPEMEHHBIX JUISl IO0C- TyTa K 3JIEMEHTY YIpaBJeHUs (B CKPBITONM 4acTH Ki1acca (hOpMBI).
[Iporpamma Ha si3pike C# cOCTaBIIsSIeTCSI KaK OINMCAaHHME AITOPHUTMOB, KOTOpBIE HEOOXOAUMO
BBINOJIHUTh, €CJIM BO3HHMKAET OIpEeJesIeHHOe COObl- THe, CBsi3aHHOe ¢ (Gopmoil (Hampumep,
MIETYOK «MBIIIM» Ha KHOMKe — coObl- Tue Click, 3arpy3ka ¢opmsr — Load). Jlns xaxmoro
oOpabarbiBaeMoro B (opme coOBITHS, C MOMOIIbIO OKHA CBOWCTB, B TEKCTE MPOrPaMMBbl Oopra-
HU3YETCs] METOJI, B KOTOPOM IIPOTPAMMHUCT 3alMChIBaeT Ha si3bike C# Tpe- OyeMblil aropuTMm.
Hacrpoiika dopms

Hacrtpoiika ¢opMbl HaumHaeTcsi ¢ HAcTpoWkH pasMepa (opmel. C 1MO- MOIIBIO MBIIIH,
«3axBaThIBas» OJIHY U3 KPOMOK (DOpPMBI WIJIM BBIJCICHHYIO CTPOKY 3arojoBKa, OTPEryIupynTe
HYXHBIE pa3Mepbl (HOPMBI.

Jlis HacTpoMku Oynyllero OkHa NPUIOKEHUs 3aJaroTcs CBOMCTBa (op- Mbl. s 3amaHus
JT0OBIX CBOMCTB ()OPMBI M 3JIEMEHTOB YIpaBJIEHUS Ha (OpME UCIIONB3YETCS OKHO CBOWCTB.
Hosas popma umeer onnnakossie uMms (Name) u 3arosioBok (Text) — Form1.

Jl1st n3MeHeHus 3aroyioBKa IIEJIKHUTE KHOMKON MBIIIN Ha (OpMeE, B OK- HE CBOMCTB HaWIuUTE U
IIEJKHUTE MBIIIKOM Ha cTpouke ¢ Ha3zBaHueMm Text. B BbiaeneHHom okHe HaOepute «/Iab.
pab. NI. Cm. ep. 7462 Heanos A. A». JIns 3agaHusi 1BeTa OKHA HCIOJB3YWTE CBOMCTBO
BackColor.

Pasmernienne 31eMeHToB yIpaBieHus Ha hopme

JUis pa3MelieHus pa3IMYHbIX 3JIEMEHTOB YIpaBieHHs Ha (GopMe HC- HOJIb3YeTCs MaHelb
a5IeMeHTOB. [laHenb 3JIEMEHTOB CONIEPIKUT AIIEMEHTHI YIPABJICHHUS, CTPYIIIUPOBAHHBIC 110 THITY.
Kaxnyro rpymnmy 351eMEeHTOB YIPaBICHHUS MOXHO CBEPHYTh, €CJIM OHAa B HACTOSILLUII MOMEHT He
HyXHa. JJI1 BBIONHEHUS JIA0OPATOPHBIX PadOT MOTPEOYIOTCS AIIEMEHTHI YIpaBje- HHUS W3
rpynnsl Cmanoapmmuvle 1emenmyl YnpasieHus.

[lenkauTe Ha SJIEMEHTE YIPABJICHUS, KOTOPBI XOTHTE NO0aBUTh, a 3a- TEM MICIKHUTE B
HYXXHOM MecTe (OpMbl — 3JIEMEHT HOSBHUTCA Ha (Gopme. Die- MEHT MOXKHO IepeMellarh Io
(Gopme, CXBAaTHUBIIKCH 3a HETO JIEBOH KHONKOW MBINIKK (MHOTAA 3TO MOXKHO CJIeNaTh JHMLIb 32
TMOSIBIISIIONIMIICS. DM HAXATHH HA OIEMEHT KBAApaT co crpenkamu (). Ecim ameMeHT
yIIpaBJIEHUS TO3BOJISIET U3MEHATh pa3Mephl, TO Ha COOTBETCTBYIOLIUX €0 CTOPOHAX IMOSBATCS
Oernble KPY)KKH, YXBaTHBIINCH 32 KOTOPbIE M MOYKHO M3MEHHUTH pasmep. [locie pas- memeHus
3JIEMEHTa yNpaBieHus Ha (opMe, ero MOXKHO BBIJICIUTh LIETYKOM MBIIIHM M IPU ITOM MOJIYYUTh
JIOCTYH K €r0 CBOKMCTBAM B OKHE CBOMCTB.

Pa3smernenne cTpoku BBoAa

Ecnn Heobxonumo BBecTH M3 (OpPMBI B IIPOrpaMMy WJIHM BBIBECTH Ha (opMy HHGPOpPMAIUIO,
KOTOpasi BMEIIAETCs] B OJJHY CTPOKY, MCIIOJIB3YIOT OK- HO OJHOCTPOYHOIO PEAAKTOpa TEKCTa,
MPEJCTaBIISIEMOTO AJIEMEHTOM YIpaB- JieHus TextBox.

B nanHOW mporpaMMe ¢ NHOMOIIBIO OJHOCTPOYHOTO peJakTopa OyAeT BBOJUTHCS UM
M0JIb30BATE.

BeiOepuTe Ha maHen M 3J€MEHTOB MUKTOTpaMMy ¢ Ha3BaHHeM TextBoXx, IIeTKHHUTE MBIIIBIO B TOM
MecTe (pOpMBI, T/Ie BBl XOTUTE €€ TOCTaBHTh. 3aXBATHB €TO MBIIIKOH, OTPETryIUPYHTE pa3Mephl
SJIEMEHTa YIIPaBIIeHUsT M €ro mnojoxeHue. OOpaTuTe BHMMaHHME HAa TO, YTO TEMEpPb B TEKCTE
NporpaMMBl  MOXKHO HCTIONB30- BaTh TepeMeHHylo textBox1, koropas COOTBETCTBYIOT
N0OaBIIEHHOMY 3JIEMEHTY yIpaBiieHus. B aToit nepemenHoit B cBoiictBe Text OyaeTr conepx arbest
CTpOKa CUMBOJIOB (THII String) 1 0ToOpaxaThCsi B COOTBETCTBYIOIIeM okHe TextBox.
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Puc. 1.3. Ilanenv snemenmos

C noMoIpl0 OKHa CBOMCTB YCTaHOBHUTE HIPU(BT U pa3Mep CHUMBOJIOB, OTPaKaeMbIX B CTPOKE
TextBox (cBoiicTBo Font).

Pasmemmenne Hapmucei

Ha ¢opme moryt pasmeniaTbcsi MOSICHUTENbHBIE HAAUCHU. JJI1 HaHe- CeHUsl TaKUX HaJucel Ha
dopMy ucnonb3yercss 3MeMeHT ympasieHus Label. BriOepute Ha mnaHenu 31€MEHTOB
NUKTOTpamMMy ¢ Ha3BaHueM Label, menkHuTe Ha Hell MbllIblo. [locae 3TOro B HyKHOM MecTe
GopMBl IIETKHUTE MBbIbIO, MOsiBUTCA Haanuck labell. IllenkHyB Ha Hel MbIIbIO,
OTPETYJIUPYUTE pasMep M, U3MEHHB CBOMCTBO Text B OKHE CBOMCTB, BBE- JUTE CTPOKY,
Hanpumep «Bgedume ceoe ums.», a TaKxe BblOEpUTe pazMep CUMBOJIOB (cBoicTBO Font).
OOpatuTe BHHMaHuE, 4YTO B TEKCTE€ MpPOrpaMMbl TelNepb MOXKHO OOpa- IIaThCsi K HOBOMU
nepeMeHHoi Tuna Label. B Hell XpaHuTCs MosCHUTENbHAS CTPOKA, KOTOPYIO MOYKHO U3MEHSATH B
npoiiecce padoThl IPOTPAMMBI.

Hamucanue nporpammbl 00paboTkn coObITHS

C KaXJpIM 3JIEMEHTOM yIpaBiieHUs: Ha (opMe U ¢ caMoil (POpMOI MOTYT MPOUCXOAUTH COOBITUS
BO BpeMs paboTsl porpammsl. Hanpumep, ¢ KHOI- KO MOKET MPOU30UTH COOBITHE — Ha)KaTHe
KHOIIKHA, @ C OKHOM, KOTOPO€ MPOEKTUPYETCS C MOMOIIbIO (OPMBI, MOKET HPOU3ZOHTH PN
COOBITHI: CO3- JaHUE OKHA, U3MEHEHHE pa3Mepa OKHa, IIETYOK MBIIIM HAa OKHE U T. M. DTH
COOBITHSI MOTYT 00pabaTsiBaThCs B mporpamme. s o6paboTku Takux cOObI- T HEOOXOAMMO
co3/1aTh 00pabOTUYNKU COOBITUS — CHEIMATIBHBIN Memoo. s coznanus oOpaboTurka cOOBITHA
CYIIIECTBYET JiBa Criocoda.

[TepBblii criocod — co3aate 00pabOTYMK It COOBITUS IO YMOITYAHHIO (OOBIYHO ATO CaMO€ 4acTo
UCIIOJIb3YEMOE COOBITHE JAHHOTO JJIEMEHTa YyrpasieHus). Hampumep, mjis KHONKH TakUM
o0pa3oMm cozfaeTcst 00pabdoT- YUK COOBITUS HAXKATHS.

Hammcanme nmporpaMmbl 00pab0TKE COOBITHS HaKaTHs KHOTIKH



[Tomecture Ha (OpMy KHOMKY, KOTOpas ONMCHIBAeTCsS 3JIEMEHTOM YympasieHus Button. C
MOMOIIIbI0 OKHA CBOMCTB M3MeHHUTE 3aroyioBok (Text) Ha crmoBo «llpusem» wWiud JOpyroe 1o
BalleMy xejaHuto. OTperyaupyiTe 1o- J0KeHUE U pa3Mep KHOIKHU.

[Tocne 3TOrO0 /ABa pa3a MIETKHUTE MBIIIBIO HA KHOTKE, MOSBUTCS TEKCT MPOTrPAMMBI:

private void buttonl_Click(object sender, EventArgs e)

{
}

3710 U ecTh 00pabOTUMKHU COOBITUS Ha)KaTHsI KHONKU. Bbl MokeTe 10- OaBJIsATh CBOM KO MEXIY
ckoOkamu { }. Hammpumep, Habepure:

MessageBox.Show("IIpuser, " + textBox1.Text + "!");

Hamucanue nporpammel 00paboTkn coOBITHS 3arpy3Ki (opMbI

Bropoii cioco6 co3aanus o0paboTunKa COOBITHS 3aKJIIOYAETCS B BbIOO- p€ COOTBETCTBYIOIIETO
COOBITHS JUIS BBIJICIIEHHOTO 37ieMeHTa Ha ¢opme. [Ipu 3TOM HCHOIB3yeTcsi OKHO CBOMCTB M €ro
3akjazka . PaccMoTpuM 3TOT cno- co0. Beienure Gpopmy 1menukom 1no Heid, 4To0bl BOKPYT Hee
NOSIBUJIACh paM- Ka U3 To4yek. B okHe cBoiicTB Haiigute coObitue Load. Illenknere mo naHHO#M
CTpOUKeE JBaX /bl MbIILIKOMH. [TosiBUTCS MeToA:

private void Form1_Load(object sender, EventArgs e)

{
}

Mexay ckoOkamu { }BCTaBHM TEKCT IPOTPAMMBI:
BackColor = Color.AntiqueWhite;

Kaxp1ii 21eMeHT yrpaBiieHus: UMeeT CBOW Habop 00pabOTYNKOB COOBI- THIA, OJHAKO HEKOTOPHIE
U3 HUX OpUCYLIM OOJBIIMHCTBY 3JIEMEHTOB yHpas- jeHus. Haubonee yacto mpumeHsemble
COOBITHSI OITUCAHBbl HIXKE:

Activated: ¢popma noaydaeT 3To COObITHE MPU AKTUBALIUU.

Load: Bo3nukaer nipu 3arpy3ke ¢opmbl. B 00paboTynke JaHHOTO COOBI- THS CIECIYET 3a/1aBaTh
NeMcTBUS, KOTOPBIE JOJKHBI IPOUCXOAUTh B MO- MEHT CO3/1aHus (DOPMBI, HalIpUMEp yCTaHOBKA
Ha4yaJIbHBIX 3HAYECHUH.

KeyPress: Bo3HMKaeT NMpH HaXaTUM KHONKHM Ha kiaBuarype. Ilapamerp e.KeyChar nmeer tun
char u comepkuT koA Haxaroil kimaBumM (kia- Buma Enter xnaBuatypsl umeer kon #13,
knaBuma Esc — #27 u 1. n.). OOGBIYHO 3TO cOOBITHE HCHOJNB3yeTCs B TOM ciydae, Korjaa
HeoOXouMa peakliys Ha HaJkaTue OJJHOW M3 KJIaBUIIL.

KeyDown: BO3HUKaeT NpH HaKaTMM KJIABUIIM Ha kiaBuatype. OOpaboT- YMK 3TOrO COOBITHS
noJiyyaeT MH(OpPMaLIMIo O Ha)KaToW KilaBHIlE U co- cTossHuu knasui Shift, Altu Ctrl, a Taxxe o
HaxaTol KHomke Mbiuu. WHpopmanus o knaBumie mnepenaercs napamerpoM e.KeyCode,
KOTOpPBIN IpeacTaBiiser coboil nepeuricienue Keys ¢ kogamu Bcex KJIaBulll, a UH- (OpPMaLIUI0 O
KJIaBuIax-moaudukaropax Shift u ap. MoxkHO y3HaTh U3 mapamerpa e.Modifiers.

KeyUp: sBnsiercs nmapuHeiM coObitueM uisi KeyDown u Bo3HMKaeT mpH OT- IyCKaHUM paHee
Ha)KaTOW KJIaBHILY.

Click: Bo3HUKaeT Ipy HaXKaTUX KHOIIKY MBIIIU B 00JIACTH 3JIEMEHTA YIIPABICHMUSL.

DoubleClick: Bo3HuKaeT mnpu JIBOMHOM Ha)XaTHM KHOMKHM MBIIIK B 00- JacCTH 3JIEMEHTa
yIpaBJICHUSL.

Jamyck 1 paboTa ¢ mporpamMmoit

3amycTuTh IpOrpaMMy MOXHO, BbIOpaB B MeHI0 Omiadka Komauny Ha- ywame omnaoky. Ilpu
TOM MNPOUCXOAUT TPAHCISALUS U, €CIM HET OIIMOOK, KOMIIOHOBKAa MPOTpaMMbl M CO3JaHUE
€IMHOTO 3arpyxaemoro (aiina ¢ pac- mmpeHnueM .exe. Ha skpaHe mosBiseTcss akTHBHOE OKHO
IPOrPaMMBI.
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Ecnu B nporpamMme ecth ommoOKHu, TO B 0KHE CIHUCOK OMMOOK MOSBATCS HalIeHHbIE OIMOKH, a
nporpaMma OOBIYHO He 3amyckaercs. MlHorna, oHa- KO, MOKET OBITh 3amylieHa MpeablTyias
BEpCUsl MPOrpaMMbl, B KOTOPOH €Ile HeT TMOCIEAHUX W3MEHEHHWI: dYTOOBl 3TOro He
MPOMCXOAMIIO, HY)KHO B HacTpoikax Visual Studio ycTaHOBUTB ONIMIO MOKa3a OKHA OUTHOOK U
3a- MPETHUTD 3aIyCK NPy HaMu4uu omuook (puc. 1.4 u 1.5).

MapameTpei ?

MpoekTe n pelerna ~ Pazmewenme npoekToe:

°

10

- . PasmeLleHme NoNL30BaTENLCKIX LUI3BNOHOE NPOEKTOR:
Mapametpei VisualBasic no ymons

Mapametpel npoexTa VC++

Moctpoerue n sanyck PasmMeLLEHIE NONE30BATENBCKNX LUEBNOHOE 3NEMEHTOB:

4 Cpega
Obuwme
ABTOBCCCTaHOBNEHNE I TMokasbiBaTk OKHO OLUMGEOK NP 33BEPLUEHII NOCTPOEHNA € OLUMBKaMM I
BeicTpeiii sanyck [ OTcnexuears akTMEHBIN ZNEMEHT B OBO3PEBETENE PELLIEHNN

Beb-Bpaysep
Brnagkmn u okna
BriGop Azbika

I-IDD(E,’-b\EETh,\'J.DI'IDJ'IHV‘TE.I'IhHhIEEDHK“]V‘F}'FEU‘MM NoOCTpOEHWNA
[¥] Beerpa nokaswisaTs peluerne

["] CoxpanaTs HOBBIE NPOEKTE B MOMEHT CO3AaHNA

JokymenTol
Janyck Mpeaynpetaate, ECAM PACNOA0KEHNE NPOEKTE HE ABNAETCA A0BEPEHHEIM
WMnopT 1 3KkcnopT napameTpos [[] MokaskieaTs okHO BHIECAR NPV 33MyCKE NOCTPOSHNA
Knaenatypa ianpal.umsa'rb MEPENMEHOEAHIE CUMEO/CE NPY NEPEUMEHOBIHIN HaiNoE
Mouck u 3ameHa ~

< >

Puc. 1.4. Onyus noxasza coobwenuti 06 owubKax
MapameTpei ?

4 [poekTbl n pellenna [l g MakcumansHoe 4NCNo NapannentHblx NoCTPOEHAA NPOEKTOB:

Obwme
Karanorn VC++ TPy BEINCAHEHUN NOCTPEUTE TONEKD 33MYCKIEMEIE NPOEKTEI M 33BMCHMMOCTH
Mapamerpe VisualBasic no ymons

apameTphl NPOEKTa Vi+

MocTpoeHne n 3anyck lNpeanarate BEINOAHWTE NOCTPOEHME w

Mpy BEINDAHEHWN, KOTAZ MCXOAHBIE GAINEI CTAPLUE OTKOMIMIMPOBaHHBEG

Mpw BEINDAHEHWN, KOTAZ BOSHUKAET OLUMEGKN NOCTPOEHNA WKW Pa3EEPTIEAHIA:

OBwme

. He sanyckate w
ApToBoccTaHoenEHNE
Beictpeii sanyck I8 HOEbBIX PELUEHWN NCNONB30EATH Bbl dHHBIN B AaHHBIKM MOMEHT NDOEKT B

P e [REELE P A P
Be6-Gpayzep KA4ECTEE 3aMyCKAEMOro NPOEKTa
Brnaakn u okHa Creneneb noapoBroct cooBllennid npn noctpeernn npoekta MSBuild:
Beibop aseika MuHumansHeie v
JokyMenThl i
3anycx Lreneds nogpoBHOCTH XKypHana nocTpoerna npoekta MSBuild:
MnopT u 3KCNopT NapaMeTpoe Murumaneree ~
Knaewnarypa
Mouck n samena 2
< >

Puc. 1.5. Onyus omxniouenus 3anycka npeovloyujeti 6epcuu npu ouubKax noCmpoeHus

Jns 3aBepmieHust pabOTHI POTPaMMBI M BO3BPAIICHHUS B PEKUM TPOEK- THUPOBAaHUS (POPMBI HE
3a0yIbT€ 3aKPBITh OKHO MPOrpaMMbl!

JlnHammyeckoe M3MEHEHHE CBOKCTB

CBoiicTBa 371€MEHTOB Ha OKHE MOI'YT OBITh M3MEHEHbl AMHAMUYECKH BO BPEMs BBINOJIHEHUS
nporpamMMbl. Hampumep, MOKHO M3MEHHTh TEKCT HAINHM- CH WM 1BET (Gopmbl. V3MeHeHHe
CBOWCTB MPOMCXOTUT BHYTpH 0OpaboTyvka coObITHS (Hampumep, oOpaboTdyMKa COOBITHSA
Ha)KaTHs Ha KHOTIKY). J[JIs1 9TO- TO MCIIONIB3YIOT OTepaTop MPUCBOCHHUS BUA:

<HM$ 3JIEMEHTa>.<CBOWCTBO> = <3HAUE€HHE™;

Hanpumep:

labell.Text = "[Ipuset";

<Wms srieMeHTa> OTIpeiessieTCsl Ha ATare MPOSKTUPOBAHUS (POPMBI, TIPH Pa3MEIICHUN dIIeMEHTa
ynpasieHus Ha ¢opme. Hampumep, npu pazmerieHun Ha Gopme psaaa snemeHToB TextBox, atu
dJIeMEHTHI Tonmy4yaloT uMeHa textBoxl1, textBox2, textBox3 m T. 4., KOTOpble MOTYT OBITH
3aMEHEHbl B OK- He CBOICTB B cBoiicTBe (Name) ans Tekylero snemenra. Jlomyckaercs uc-
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MOJIb30BaHME JIATMHCKUX WM PYCCKUX CHMBOJIOB, 3HaKa NoadepkuBanus u nudp (mmdpa
HE JIOJDKHA CTOATh B Hayane uieHTudukaropa). CIUCOK CBOMCTB JUIsi KOHKPETHOTO 3JEMEHTa
MOXHO TIOCMOTPETh B OKHE CBOWMCTB, a TaKXe B MPUIOKEHUH K JAHHBIM METOJAMYECKUM
YKa3aHUSIM.

Ecnu Tpebyercs HM3MEHUTH CBOMCTBAa ()OPMBI, TO HHUKAKOE HMS DJIEMEHTa Iepel]] TOUYKOU
BCTaBJISTh HE HYXKHO, KaK U caMy Touky. Hampumep, 4To0bl 3a1aTh 1BET (hOPMBI, HY’KHO MPOCTO
HaIucaTh:

BackColor = Color.Green;

BhinonHeHne MHANBAIYATBHOTO 3a1aHNS

[To ykazaHuio mpemnojaBaTess BHIOEpUTE CBOE MHAMBHAyaJbHOE 3a/laHHe. Y TOUHUTE YCIIOBUE
3a/laHusl, KOJIMYECTBO, HANMEHOBAHUE, TUIIBI MCXOMHBIX NaHHBIX. [Ipoutute B [lpmnoxenun 1
OTMCaHUE CBOWCTB M OMHCaHHUE dJeMeH- ToB ympasiieHus Form, Label, TextBox, Button. C
MOMOIIbI0 OKHA CBOWCTB yC- TAaHOBUTE IMEPBOHAYAIBHBIN IBET (OPMBI, MIPU(PT BHIBOJIUMBIX
CHUMBOJIOB.

MupuBuyansHele 3a1aHus

Pasmectute Ha d¢opme dersipe kHomkm (Button). CpemaliTe Ha KHOIKax CleIyrOIIUE
HAMKUCH: «KPACHBIN», «3CJCHBINY, «CHHUN», «Ken- Thiii». Co3maiiTe 4eTbipe o0paboTymka
COOBITHSI HakaTHsl Ha JaHHBIE KHOINKH, KOTOpble OyIyT MEHATh IBeT (OpMBI B
COOTBETCTBUU C TEKCTOM Ha KHOIIKaXx.

Pasmecture Ha dopme nBe xHomku (Button) u omny metky (Label). Cnenaiite Ha KHOmMKax
CJIEYIOIINE HAMIIIUCH: «IIPUBETY, «110 cBUIaHus». Co3aaiiTe 00pabOTUYMKKU COOBITHS HAXaTHUs HA
JaHHbIE KHOIMKHU, KOTOpble Oy- AYT MEHSATh TEKCT METKH Ha CJIOBa, HAMHMCAaHHbIE HA KHOIKAaX.
Cospmaiite 00- padotunk coObiTHs co3nanus ¢opmbl (Load), KoTopbIi OyneT ycraHaBIMBaTh
1BeT GOPMbI U MEHATH TEKCT METKH Ha CTPOoKY «Havano paboTe».

Pa3mecture Ha ¢popme psan kHonok (Button) HanpoTus kaxkaoit no- sie BBoja (TextBox) u ogny
meTKy (Label). Co3naiite 00paboT4uKi COOBITUS Ha)KAaTUSl HA JaHHBbIE KHOMKHU, KOTOpbIe OyayT
MEHATH TEKCT B METKE. TEKCT B METKe OepeTcs U3 Mol BBOJA HAIPOTUB HAKMUMAEMOW KHOIIKH.
Pasmectutre Ha ¢dopme psng kHomok (Button), u ogHo mone BBoma (TextBox). Cospaiite
00pabOTUYNKY COOBITHS HAKATHUS HA TAHHBIC KHOMKHU, KOTOPBIC OYIyT MEHSATh TEKCT HAa HAXKATOU
kHonke. TekcT Ha KHomKe OepeTcs U3 MmoJis BBOJA.

Pazmecture Ha dopme psg knomok (Button) u psim metok (Label). Co3znaiite 00paboTunku
COOBITHSI Ha)KaTUsl Ha JIaHHBIE KHOMKH, KOTOpbIe Oy- IyT MEHSATh LBET ABYX MeToK. Co3maiite
o0paboTuuk coObITHSI HaxaTtus KHonku wMbimu Ha Gopme (Click), koroperii Oyner
yCTaHaBIIMBATh I[BET BCEX METOK B OEJIBIN.

Pasmecture Ha dopme psa kHomok (Button) um psim merox (Label). Co3zmaiite 06paboTumk
coObiTust co3ganus Gopmsl (Load), koTopsiit OyneT nenarh Bce METKH HeBHAUMBIMH. Co3naiTe
00paboOTUYUKHN COOBITHS Ha)XKaTHsl Ha KHONKHU, KOTOpble OyIyT MEHATh CBOMCTBO MeTKH Visible,
TEM CaMbIM JIeTIaTh KX BUIMMBIMHU.

Pasmecture Ha Qopme psn kHomok (Button), HampoTuB kaxnoil mo- e BBoaa (TextBox).
Coznaiite 00pabOTYMKU COOBITHS HaKaTHsl Ha JaHHbIE KHOIKH, KOTOpble OyayT MEHSTh
3aroJIoBOK OKHa. TeKCT B 3arojloBKe OepeT- ¢s U3 MOoJid BBOJA HAIPOTUB HAKUMAEMON KHOIIKH.
Pasmecture Ha dopme nBe xHomku (Button) u omny mertky (Label). Caenaiite Ha kHOmNKax
CJIEYIONINE HAMMHUCH: «CKPBIThY, «1moka3aTb». Co3- maiiTe oOpabOTUYMKH COOBITHSI HaXXaTHsl HA
JaHHBbIE KHOMKH, KOTOpble OyIyT CKphIBaTh WM MOKa3biBaTh MeTKy. Cozmaiite oOpaboTdmk
cobbiTus coznanus popmel (Load), koTopsiil OyaeT ycTaHaBiIMBaTh NBET (OPMBI U MEHSITH TEKCT
METKHU Ha cTpoKy «Hauano paboTsi».

Pasmectute Ha dopme Tpu kHOmku (Button) m omno mose BBoma (TextBox). Cnenaiite Ha
KHOIKAaX CIEAYIONIUE HAAMUCU: «CKPBIThY, «IIOKa- 3aThb», «0OUUCTUTHY. Co3naiite 00paboTunku
COOBITHS HaXaTHUS HA JTAHHBIE KHOMKU, KOTOPbIE OyAyT CKPHIBaTh WJIA TTOKA3bIBATh IOJIE BBOJIA.
[Tpu Haxka- TUW HA KHOTIKY «OYHCTUTHY TEKCT U3 MOJISI BBOJIA IOJDKEH OBIThH YalIeH.

Pasmectute Ha dopme nBe xHomku (Button) m omno mose BBoma (TextBox). Cnenaiite Ha
KHOIKAX CJICYIONIME HAAMKUCH: «3allOJIHUThY, «04U- CTUTHY. Co3aaiite 00pabOTIMKU COOBITHS
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Ha)KaTHs Ha JAHHbIE KHOIKM, KOTO- pble OYAyT OYMINATh WM 3alOJHATH MOJIE BBOJA 3HAKAMH
rHEEky, - Cosmaiite  00paboTunk coObiTuss  co3manust  ¢opmbel  (Load), koropeiit  Oyner
yCTaHaBJIMBATh LBET (POPMBI M MEHSTH TEKCT B MIOJIE BBOJIA HA CTPOKY «+++++.
PaspaboraiiTe urpy, KoTopas 3aKiarodaercs B cienyromem. Ha ¢op- Me pa3menieHsl naTh KHOMOK
(Button). IIpu Ha)xaTuM Ha KHONKY HEKOTOpPbIE KHONKU CTAHOBSITCS BHIMMBIMHU, a JIPYrHe —
HEBUIUMBIMU. LleNb Urpbl — CKPBITH BCE KHOTKH.
Pazpaboraiite urpy, xotopas 3akiroudaercs B ciemyromeM. Ha dop- me pa3memieHsl deThipe
kHonku (Button) m dereipe metrku (Label). Ilpum Ha- xaTum Ha KHOINKY 4YacTh HaJIuced
CTaHOBUTCS HEBUIMMOM, a 4acTh, HA000- POT, CTAHOBUTCSI BUAUMOM. L{enb Urpel — CKpBITH BCE
HAJIMKCH.
Pasmecture Ha dopme psa kaomok (Button). Co3maiite 00paboT- YMKK COOBITHS HAXKATUS HA
JaHHble KHOIKHM, KOTOpble OyayT JAenaTh HeEak- TUBHBIMH TeKyllyro KHonky. Co3paiite
00paboTuynk coObITHs M3MeHeHus pasmepa (opmbl (Resize), koTopblii OyneT ycTaHaBIMBATb
BCE KHOINKH B aKTHBHBIN PEKUM.
Pasmecture Ha dopme psa kHomok (Button). Co3maiite oOpaboTun- KU COOBITHS HaXKaTUS HA
JaHHbIE KHOIKH, KOTOpble OyAyT JenaTh HEaKkTHUB- HBIMU clieAyrolryio KHomky. Cozpaiite
00paboTynk coObITHA HakaTHst KHOn- ki Meimmu Ha Qopme (Click), xotopsrii Oymer
YCTaHABIMBATh BCE KHOIKHU B AKTUBHBIN PEKUM.
Pasmecture Ha Qopme Tpu kHomku (Button) m onHO mone BBOAA
(TextBox). CaenaiiTe Ha KHOIKAX CIEAYIOIINE HAMUCH: «*HF*H%y  (tttt+y)
«00000». Co3maiite 00paOOTYMKH COOBITHS HA)KATHUs Ha JIAHHBIE KHOINKH, KOTO- pble OyayT
BBIBOJWTh TEKCT, HANMCAHHBI Ha KHOMKax, B moje BBoja. Co3maiite 00pabOTYMK COOBITHS
cozmanust popmel (Load), koTopsiii OyzneT ycTaHaBiIMBaTh IBET (POPMBI M MEHSTH TEKCT B IOJIE
BBOJIa Ha CTPOKY «I 0TOB K paboTe».
Pasmectute Ha popme psia noneit BBoja (TextBox). Co3zmaiite 06- pabOTYMKU COOBITUSI HAXKATHS
KHOIIKOM MBIIIY Ha JaHHBIE TIOJISl BBOJA, KOTO- pble OYIyT BHIBOAUTH B TEKYIIEE MOJIE BBOJA €TI0
HoMmep. Coznaiite 06paboT- uynk coObITHsI M3MeHeHHs pazMepa Gopmel (Resize), koTopslit Oymer
OUHIIATh BCE IMOJI BBOJIA.
Pasmecture Ha dopme mome BBoma (TextBox), wmerky (Label) m xnomky (Button).
Coznaiite 00pabOTUYMK COOBITUS HaXKaTHS HAa KHONKY, KOTOPBIA OyneT KOMUPOBaTh TEKCT U3
noJsisi BBoga B MeTKy. Co3znaiite oOpa- OOTUMK COOBITHS Ha)kaTUsi KHOIKM MBIIIKA Ha ¢dopMme
(Click), koTtopslif Oy- neT ycTraHaBiIMBaTh IBET (OPMBI U MEHSTh TEKCT METKH Ha CTPOKY
«Havano paGoThl» 1 04MIIATh TIOJIE BBOAA.
Pasmectute Ha ¢opme mone BBoma (TextBox) m nBe kHomkum (Button) ¢ Hagmucsmu:
«OJIOKUPOBAThHY, «pa30nokupoBathy. Coznaite 00- pabOTYMKH COOBITHUS HaXKaTHs HAa KHOIKH,
KOTOpble OyayT JenaTb aKTMBHBIM MJIM HEAaKTUBHBIM moje BBoja. Cozmaiite o0OpaboTumk
coObITUsI HakaTus KHONKM MbIKUM Ha Qopme (Click), koTopelii Oyzner ycTaHaBiIMBaTh IBET
(bopMBI 1 1eN1aTh HEBUIMMBIMH BCE 3JIEMEHTHI.
Peanuzyiite urpy muaep Ha moje 3%3 u3 kHomnok (Button). [lepBo- HauanbHO BCE KHOIKH HE
conepxar Haanucel. I1pu noneITke Ha’KaTHsI HAa KHOIIKY Ha Hel 1100 MOKa3bIBAETCsl KOJIMYECTBO
MUH, JT100 HAJIMUCh «MH- Ha!» U MEHSETCS I[BET OKHA.
Pasmectute Ha Qopme yetbipe kHOMKH (Button). Hanummre m1s kaxkaoii 00paboTuuK coObITHS,
KOTOPBII OyJeT MEHSTh pa3Mephl U MECTOIIO- JIOXKEHHE Ha OKHE JIPYTUX KHOTIOK.

KJACCBHI U OB BEKTBI
Lenv npaxmuueckoti pabomvi: M3y4UTh OCHOBHBIC TOHSTHS, OTHOCS- IMHMECS K Kiaccam |
00BEeKTaM, OCBOMThH JMHAMHYECKOE CO3/IaHUe OOBEKTOB B IIPOrPaMMHOM KOJIE.
Knaccbl n 00beKTsI
B 00BEKTHO-OPHEHTUPOBAHHOM MOJIXO/E CYIIECTBYIOT MOHSATHUS KIACC
U 00vekm.
Knacc — »10 mporpamMMmHasi €AMHHUIIA, KOTOpas 3aJaeT OOIMH IIabIoH JUIsi KOHKPETHBIX
00bekTOB. Kiacc comepuT Bce HEOOXOAMMEBIE OMKCA- HUS IEPEMEHHBIX, CBOWCTB U METOJIOB,
KOTOpbIE OTHOCATCS K 00ObekTy. [IpumepoM kiacca B peanbHOW KHU3HM SBISCTCS HNOHAMUE

96



«a8momoOUIby: Kak MPaBUII0, aBTOMOOMIIb COJECPKUT HEKOTOPOE KOJIUYECTBO KOJIEC, JIBE- Peid,
UMeeT KaKOi-TO LIBET, HO 3TH KOHKPETHBIE JAETAIN B KJIacCe HE ONU- ChIBAOTCS.

Obvexm — 3T0 3K3eMIUIsp Kiacca. CBoiicTBa OOBEKTa COJAEpKAT KOH- KPETHBIE JaHHBIC,
XapakTepHble s JAHHOTO SK3eMIulsipa. B peanbHOH ku3- HM mpuMepoM oObekTa OyAer
KOHKPETHBIN SK3EMILISIP aBTOMOOWIIS ¢ 4 KOJie- caMu, 5 IBEpKaMU U CHHETO 1IBETa.

JluHamMuueckoe co3lanne 00bEKTOB

Yamie Bcero i pa3MmemieHuss Ha (GopMe KHOIKH, MOJIS BBOAA WMJIM JPY- TMX YIPABISIOMIMX
3JIEMEHTOB HCIONb3yeTcs au3aiiHep cpenbl Visual Studio: HyXHBIM 37€MEHT BblAEISCTCA B
MaHeJIN 3JIEMEHTOB U pa3meniaercss Ha ¢op- mMe. OHAKO MHOTIA CO3/1aBaTh AJIEMEHTHI HYKHO
y’K€ B Ipolecce BbIIOJIHE- HUA NporpaMMmbl. [IOCKOJIBKY KaXIblii 3JIEMEHT YIpaBICHUS
NpeCTaBisieT COOON OTAETBHBIN KJIacC, €ro MoMeneHne Ha (popMy mporpaMMHBIM CIIOCO- OOM
BKJIIOYA€T HECKOJIBKO I11aroB:

Coznanue sK3emMIuIsapa Kiacca.

[TpuBs3ka ero k popme.

Hacrpoiika MecTonosnoxeHus, pa3MepoB, TEKCTa U T. II.

Hanpumep, uyToOBI CO3/1aTh KHOIKY, HYXHO BBIIOJHUTH CJHEIyIOIUH KoJ (ero cieayer
pa3MecTuTh B 00pabotunke coobmenus Load winm B kKakom- 1100 APyromM MeToIe):

Button b = new Button();

3nech OOBSBISETCS MEpEMEHHas b, OTHOcsmIascs K Kiaccy Button, kak ¥ B NpeabLIymIux
nabopaTopHbIX padorax. OHAKO Jaiblle UAET HEYTO HO- BOe: C IOMOUIbIO OIleparopa new
co3laeTcs SK3eMIULIp Kiacca Button, U cchiika Ha HETO NMpPUCBAUBAETCs MepeMeHHoi b. [lpu
9TOM BBINOJIHAETCS LENbIA sl AONOIHUTENbHBIX NEHCTBUI: BBIIENAETCS NaMsTh MOJA OObBEKT,
MHULMAIN3UPYIOTCSI BCE CBOMCTBA U IEPEMEHHBIE.

Hanee HyxHO N100aBUTH 00BEKT Ha (opmy. g 3Toro ciyxut cBoiictBo Parent, xoropoe
olnpeaesnseT pOAUTEIbCKUN JIEMEHT, Ha KOTOPOM OyJleT pa3MelleHa KHOIKA!

b.Parent = this;

KiroueBoe cnoBo this OTHOCHTCS K TOMY OOBEKTY, B KOTOPOM pa3Me- IICH BBINOJHSEMBIA B
JaHHbIM MOMeHT MeTol. ITockonbKy Bce METOIbl B Jla- OOpaTOpHBIX padoTax pa3MelaoTcs B
KJacce GopMmbl, TO U this OTHOCHTCSI K 3TOMY KOHKPETHOMY 3K3EMILISIPY (POPMBEI.

BMmecTo (hopMBI KHOIIKY MOXKHO TOMECTHTbh Ha Jpyroi koHTeitHep. Ha- npumep, ecinu Ha popme
€CTh 3JIEMEHT ynpasiieHus Panel, To MO>XKHO loMec- TUTh KHOIIKY Ha HETO CJIEYIOIIUM 00pa3oMm:
b.Parent = panell;

UTo0b!I 3a1aTh MOJIO0XKEHUE U Pa3MEpPbl KHOIKH, HY>KHO HUCIOJIb30BaTh cBoiicTBa Location u Size:

b.Location = new Point(10, 20); b.Size = new Size(200, 100);

OO6parute BHuUMaHue, 4yTo Location u Size — 310 Toke 00BekThl. XOTs BHyTpu Yy Location
cofiepykaTcs KOOPAMHATBI X W Yy, 33/alOlIMe JIEBbIH BEpXHUH Yrosl oO0BEKTa, HE MOJyYUTCS
MIOMEHSTh OJIHY U3 KOOPJMHAT, HY>)KHO MEHSTh LIETMKOM Bech 00bekT Location. To xe camoe
OTHOCHUTCS ¥ K CBOMCTBY Size.

Ha camom nene, kaxplil pa3, korjaa Ha GopMy MOMeNIaeTcsl HOBBIM 3J1€- MEHT YNpPaBJICHUS WIH
BHOCATCSI KaKMe-TO M3MEHEHMsI B CBOWMCTBA 3JIEMEHTOB ympaiieHus, Visual Studio renepupyer
CHEIHUAaJIbHBIN CIIy’)KEOHBIM KOJ, KOTO- pbIM HpPOJAENbIBAET IPUBEIECHHBIE BBIIIE ONEPALUU IO
CO3JIaHUI0 U HACTpOilke 37eMeHTOB ympasieHus. lonpoOyiiTe moMecTuTh Ha (HOpMY KHOIKY,
U3MEHUTh Y Hee Kakue-HUOyIb CBOWCTBA, a 3aTeM Hailiute B 0003peBarene penieHui BeT- Ky
dopmer Forml, pasBepHute ee u caenaiite aABoWHOHN mendok mo BeTke Forml.Designer.cs.
Otkpoetcs (aiin ¢ TeKCTOM nporpaMMsl Ha si3bike C#, KO- TOpYyIO cpejia co3jajla aBTOMaTHYECKH.
MeHsATb 3TOT KOJ BpYUHYIO KpaiiHe He pekomenayercsi! OIHAKO MOXXHO €ro M3yYuThb, YTOOBI
TIOHSATH MPHHIIUTIBI CO3- TaHUS DJIEMEHTOB YIIPABIICHUS B X0OI€ BBITOITHEHUS TPOTPAMMBI.

O6nacth BUIMMOCTH

[lepemenHble, 0OBSBIEHHBIE B MpOrpamMme, MMEIOT 00JacTb BHUIUMOCTU. OTO 3HAYUT, 4YTO
NepeMEeHHas1, ONMCaHHAas B OJHOI YacTH MpOorpaMMbl, He 00s3aTeIbHO OyAeT BUIHA B JAPYIrOM.
Bot Hanbosnee yacTo BcTpevaromuecs: CUTyal|u:
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[lepemenHble, onucaHHBIE BHYTPH MeETOja, HE OyAyT BHJAHBI 3a MIpe- AeJaMHU 3TOr0 METOoJa.
Hanpuwmep:

void MethodA()
{

// OnuceiBaeM niepeMmennyto delta int delta = 7;

}
void MethodB()

{

// Ommbka: nepemenHas delta B 3Tom meroze HenspecTHa! int gamma = delta + 1;

}

[TepemeHHbIe, ONMMCAHHBIC BHYTPH 0JIOKA MM COCTaBHOI'O OIMEPATO- pa, BUAHBI TOJIBKO BHYTPH
sToro Oyioka. Hanmpumep:

void Method()
{

if (a==7)

{

intb=a+5;

}

// Ommbka: nepemenHas b 3nech yxxe HenszpectHa! MessageBox.Show(b.ToString());
IlepemenHbIe, OnMCaHHBIE BHYTPH Kilacca, SIBISIOTCS 2100a1bHbIMU
¥ JJOCTYIIHBI JIJIsl BCEX METOJIOB 3TOTO KJIacca, HalpuMmep:

class Form1 : Form

{

int a = 5; void Method()

{

// TlepemeHHas a 371e€Ch JICUCTBUTEIbHA
MessageBox.Show(a.ToString());

}
}

Onepauun isu as

Yacto ObIBaeT ya0OHO MEpEMEHHBIE PAa3HBIX KJIACCOB 3alKCcaTh B OJJMH CIH- COK, YTOOBI ObLIO JIerye
ero oopabarsiBaTh. YTOOBI MPOBEPUTH, K KAKOMY KJIACCY MPUHAUIEKUT KaKOH-TMO0 OOBEKT, MOXKHO
UCIOJIb30BaTh OINEPaTOp iS: OH BO3- BpAIAeT UCTHHY, €CIU OOBEKT MPUHAMICKUT yKa3aHHOMY
kiaccy. Ipumep:

Button b =new Button(); if (b is Button)

MessageBox.Show("9OT1o knonka!"); else

MessageBox.Show("2Dto uro-To apyroe...");

Kak npaBuio, B 00IKX CIUCKAaX 00BEKTHI XPAHATCS B «00€3TMUEHHOM» COCTOSHUM, TaK, YTOObI
y BCEX Y HMX ObUI JIMIIb MUHUMAJIbHBIM 0Ol /UIsl BceX HabOp METOA0B U CBOMCTB. [t Toro
4TOOBI MOJYYUTh JOCTYH K pac- IIMPEHHBIM CBOMCTBAM OOBEKTa, HYXHO npugecmu €ro K
HCXOJHOMY KJIACCy C MMOMOLUIBIO onepayuu npueeoeHus as:

(someObject as Button).Text = "Ot1o kHonka!";

CnenyeT MOMHHTb, YTO OIEpalys MpHUBEIEeHUs cpaboTaeT TOJbKO B TOM Cly4ae, eclii OOBEKT
M3HAYaJIbHO MIPUHAUIEKUT TOMY KJIACCy, K KOTOPOMY €0 MbITAIOTCS IPUBECTH (MIJIM COBMECTHM
C HUM), B IPOTUBHOM CJIy4yae OIle- paTop as BEIOPOCUT UCKIIOYEHHE U OCTAHOBUT BBINOJIHEHUE
nporpammel. [ToaTromy 6osee Ge30macHbIif MOX0A COCTOMT B KOMOMHHUPOBAHHOM IPHME- HEHUH
OIepaToOpOB asH is: CHayaja MpOBEpsieM COBMECTHUMOCTh OOBEKTa U Kjacca, U TOJBKO MOTOM
BBITOJIHAEM ONEPALNIO IPUBEACHMUS:
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if (someObject is Button)

(someObject as Button).Text = "DT1o kHOMNKa!";

B kadecTBe mpakTUYECKOro IpHUMeEpa MCIOJIb30BaHMUS ITUX ONEpalUil paccCMOTPUM IPUMEP
IIPOrpaMMBbl, KOTOpasi epedupaeT Bce AJIEMEHTHI YIpaBlieHus: Ha ¢popMme, U Y KHOMOK (HO HE Y
JPYTUX 3JIEMEHTOB yIpaBiie- HUs!) 3aMEHSIET TEKCT Ha AT 3BE3JIOUEK < #% %))

private void Form1_ILoad(object sender, EventArgs e)

{

// TlepeGupaem Bce 37IEMEHTHI YIIPaBICHUS

foreach (Control ¢ in this.Controls) if (¢ is Button) // Knonka?

(c as Button). Text = "#****%": // J]al

}

5.5. Cenenus, nepenaBaemble B COObITHE

Korna nponcxoaur kakoe-mubo codbitue (Hanpumep, coositie Click mpu HakaTHH Ha KHOIIKY),
B 00pa0OTYUK ITOrO COOBITUSI MEpEeAaroTCsl JO- MOJHUTENbHBIE CBEACHUS 00 3TOM COOBITHH B
napaMmerpe €.

Hamnpumep, npu medke KHOMKY MBIIK Ha 00bekTe Bo3HUKaeT coobiTre MouseClick. [l atoro
COOBITHSI TapaMeTp € COACPKHUT LEIbId psifi Mepe- MEHHBIX, KOTOpbIE IO3BOJISIIOT Y3HATh
uH(GOPMAILIHIO O HAKATHH:

Button— xakas KHOIIKa ObIjIa HAXKATa;

Clicks— ckonpko pa3 Oblia Ha)aTa U OTIYIEHA KHOTKA MBIIIIH;

Location — koOpAMHATBl TOYKH, HA KOTOPYIO YyKa3blBaJl Kypcop B MO- MEHT Ha)KaTus, B BHJE
00BekTa Kaacca Point;

Xu Y— Te ke KOOPAMHATHI B BUJIE OT/AEIbHBIX IEPEMEHHBIX.

nauBuayanbHele 3a1aHus

Ecnu B MHOMBUIYaTIbHOM 33JaHUU MCIIONB3YeTCs dyieMeHT Panel, u3me- HHUTE €ro 1BET, YTOOBI
OH BHU3yalbHO BbIIEsica Ha (opme. Ecnu ucmons3y- ercs snement Label, e 3a0ynbre
MPUCBOUTH €My KaKOW-THO0 TEKCT, MHAYE OH HE OyJeT BUJICH Ha GopMe.

Pa3paboraTts mporpamMmmy, TMHAMHYECKH IMOPOXKAAIONIYI0O HA OKHE KHOTKH. JIeBbIi BEpXHHIA yron
KHOIIKU ONPEEIIieTCs MECTOIIOJIOKEHUEM Kypcopa IpH 1ienuke. BeiBecTr Haanuch Ha KHOIIKE €
KOOpJMHATaMHU €e Jie- BOTO BEPXHEro yria.

Pazpaborarh mporpammy, AMHAMHUYECKH MOPOXKIAIONIYI0 HA OKHE KHOM- KM W Moy BBOjA. JIeBbIit
BEPXHHUM YroJI 2JIEMEHTA YIPABJICHUS ONPENENSETCS Me- CTOIOJIOKEHUEM Kypcopa IpHU IIETUKeE.
KHonka nopoxnaercs, eciau Kypcop Ha- XOAWTCS B JIEBOM IIOJIOBUHE OKHA, B MHOM CIlydae
MIOPOXKJAETCSI T10JIE BBOJA.

Ha ¢opme pasmerien anement ynpasienus Panel. Hanucats npo- rpaMmy, KoTopasi Ipu LIEITYKe
MBI Ha dyeMeHTe ymnpaBineHus Panel mo- GaBnsier B Hero kHomku Button, a mpu mienyke Ha
dbopme B Hee nobaBstoTCs mosst BBoja TextBox.

Ha ¢opme pasmemienst 3 manenu (dmemeHT ympasieHus Panel). Ha- mucates mporpammy,
KOTOpas MpH ILETUYKe MBIIIN Ha NIEpBOM MaHenu 100aB- JIieT BO BTOPYIO MaHelb KHOMNKU Button,
IpH IIETYKe Ha BTOPOIl MaHenu J0- OaBlseT B TPEThIO MaHedb Mmojs BBoaa TextBox, a mpu
HIeTYKe Ha TPeThel MaHenu 1o0aBiseT Ha epBYI0 MaHeab MeTku Label.

Hanucare nporpammy, mo6aBnsmoomyro Ha ¢opMmMy KHONMKH. KHONKH HOOABISIFOTCS B Y3IIbI
MIPSAMOYTOJIBHOW CETKH. PaccTOsHUS MEXy KHONIKAMH M PACCTOSIHUS MEXAY KpalHeH KHOIIKON
Y TPaHUIICH OKHA JOJKHBI OBITh PaBHBI KaK MO TOPU3OHTAIH, TaK U TIO BEPTUKAIIH.

Pa3paboraTe nporpamMmy, Mpu LIEITYKE MBIIIU JTHHAMUYECKH MMOPOXK- JAIONIYI0 HA OKHE KHOIKU
Wik 1onsi BBoja. Kaaplii YeTHBIA SJEMEHT YIpaB- JICHUS SIBISETCS KHOMKOW, HEUETHBIA —
nosieM BBOZA. JIeBBIM BEpPXHUW Yroj KHOIIKH ONPEIEISAETCS MECTONOJIOKEHUEM Kypcopa IpH
mienmdke. Jist monst BBosia MoJji0’keHNE Kypcopa OIPeNesieT KOOPAUHATHI 1Paso20 HUJHCHe20 yria.
Co3nate mporpaMmy ¢ KHOIKOM, METKOM M mojieM BBoja. I[Ipu 1mienyke Ha COOTBETCTBYIOIIMIA
3NIEMEHT Ha (opMe JWHAMMYECKH [JOJDKEH CO37aBaThbCsi TOJOOHBI eMy DJIEMEHT.
[TpenycMOTpeTh BOZMOKHOCTh BBIBO- Jja KOJMYECTBAa KHOMOK, METOK U TOJIel BBOJA.
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Co3nath mporpamMmy, JOOABISAIONIYI0 Pa3IMYHBIC 3JEMEHTHl yIpaB- JICHHsS Ha ¢GopMy U Ha
nanens Panel. Tun aieMeHTOB yripaBiaeHUs: BRIOUpa- €Tcs clydaitHbiM 00pa3om. [Ipemycmorpers
BO3MOXKHOCTh BBIBOJIa MH(OP- MalMU O KOJMYECTBE HJIEMEHTOB 10 THUMAM W MH(DOPMAIUIO O
PacIoI0KEHUH DJIEMEHTOB.

Pazpabotare mporpammy, no0aBisOmyl0 Ha (OpMy MOCIEA0Ba- TEIBHOCTh DJIEMEHTOB
yIpaBJIeHUs CIy4yalHO! JUIMHBL. THII 3JIEMEHTOB YIpPAaBICHMs 3aJaeTcs CiydaliHbIM 00pa3zoMm.
[TpenycMoTpeTs BO3MOXKHOCTD BBIBOJIA MH(OPMAITHH O KOJTMUYECTBE JIEMEHTOB 110 THIIAM.
Hanucare mporpammy, JMHAMMYECKH IOPOXKIAIOIIYI0 HA OKHE KHOIKHM MM METKHU. JIeBbII
BEPXHHUI YToJI 3JIEMEHTA YIPaBJIECHUsI ONPEAEIIsA- €TCS MECTOIOIOKEHUEM Kypcopa IpH LIEITYKE.
[Tpu Ha)kaTHK IPaBOI KHOI- KM MBI Ha (GOpPME C HEe yIANIAIOTCS BCE KHOIKU.

Hanucatps nporpamMmy, JuHAMHUYECKH OPOKIAIOIIYI0 HA OKHE 110- 0YEPEAHO KHOMKHU WM O0JIs
BBOZA. JIeBBbII BEpPXHUH Yroj DJJIEMEHTA YINpaB- JICHUA ONPEACIAETCS MECTOIOJIOKEHUEM
Kypcopa npu menuke. [Ipy Haka- THM TpaBOil KHOMKHU MBIIIK Ha (OpME ¢ Hee yHaISII0TCs BCe
IIOPO’KICHHBIE YJIEMEHTBHI.

Paspabotars nporpamMmy ¢ 1Bymsi KHONKamMu Ha ¢opme. Ilpu Haxka- THU HA TEpBYIO HA GopMy
nobapnsercss oaHa naHenb Panel. Ilpm HaxaTun Ha BTOPYHO KHOINKY B KaXIyl0 IaHENb
N06aBIsIeTCs 10JIe BBOJA.

Pa3pabotats nporpammy c AByMs KHonkamu Ha (opme. Ilpu Haxka- TuM Ha nepByo Ha ¢Gopmy
no0aBIIsIeTCSl O/IHA KHOIIKA WJIM TIoJie BBojA. [Ipu HaxaTWm Ha BTOPYHO KHOMNKY KaKIO€ I0JIe
YBEJIMUUBAETCS 110 BEPTHUKA- JIM B 1Ba pasa.

Hammcare nmporpaMMy ¢ KHONKOM M Tpems HOJsAMHM BBoja. lIpu Ha- xaTum Ha KHOIIKY
[IpOrpaMMa aHaJIM3UPYET COLEPKUMOE IIEPBOrO OIS U JUHAMUYECKH MOPOXKIAET IEMEHT
ynpasieHus. Eciau B mepBom mnose BBO-

na conepxkutcs 0ykBa «K», To Ha Gpopmy nobaBnseTcs KHonka, ecinu «[I» — mose BBona, eciu
«M» — MeTka. Bo BTOpoM U TpeTbeM IoJie BBOA COAEpKAT- €1 KOOPAMHATHI JIEBOI'O BEPXHETO
yriia OyAyIiero 3JIeMeHTa yIpaBlIeHHs.

Paspabotare mporpammy, 100aBiSIONIyI0 HA (POPMY METKH C TEK- CTOM. MeECTOMOJIOXKEHHE U
pa3Mepbl METOK ONPEACIAIOTCS B IPOrpaMMe M- HAMUYECKM 4Yepe3 IoJid BBOJA. B 3aronoBok
OKHa, aHAJIM3UPYS pa3Mep BCEX METOK, BBIBECTH KOJHMYECTBO MaJICHBKUX W OOJBIINX METOK.
MasieHbKOl METKOW cuMTaeTcs MeTKa pa3MepoM MeHee 50 mHMKcened MO TOpU30HTAIU U
BEPTHUKAJIH.

Co3narp mporpamMmy ¢ JIByMs KHOINKaMu Ha (opMme, AMHAMUYECKU IMOPOKIAIOIIYI0 Ha OKHE
METKH WM 1oy BBoja. [Ipy HakaTuu Ha NMEpPBYIO KHOMKY KaXKAash METKa yBEJIMYMBAETCS IO
TOPU30HTAIN B ABa pas3a. IIpu Haka- TUM Ha BTOPYIO KHONKY KaXX[0€ IOJIE€ YMEHBIIAETCS IO
BEPTHUKAJIU B J]Ba pa3a.

Pa3zpabGoraTe mporpaMmy, AMHAMHUYECKH MHOPOXKJAIOUIYI0O HAa OKHE KHOMNKH M IOJIs BBOJA.
Koopaunatsl s5ieMeHTa yrpaBieHUs ONPEeIIIOTCs ClydaiiHbIM 00pa3oM. DJIEMEHTHI yIpaBlIieHHs
HE JIOJDKHBI HaKJIaJbIBaThCsl APYr Ha japyra. EciaM HeT BO3MOXXHOCTH J1OOABUTH 3IIEMEHT
ynpaBieHus (HET MecTa JIJIsl pa3MEelLeHHs 3JIEMEHTa), TO IPEyCMOTPETh BBIBOJ MHPOPMAIH 00
ITOM.

Pa3paborare mporpamMMmy, NHHAMUYECKH NOPOKIAIONIYI0O HAa OKHE KHOIKHM M TOJs BBOJA.
KoopnuHaTel a1eMeHTa yInpaBlieHUsl ONpeAesstoTcs ciydailHeiM oOpa3oM. Ilpu HaBeaeHuu
Kypcopa Ha 3JIEMEHT YIIPaBJICHUs OH JIOJKEH ObITh yAalleH C (POPMBI.

Pa3zpaborare mporpammy, OTUHAMHYECKH MOPOXJIAIOUIYI0 NPH IIETYKE HA OKHE pa3IUYHbIe
aJIeMeHTHhl (MOJisi BBOJAA, KHONKH, METKH). THI DJIE€MEHTOB ONpENENseTcs C MOMOIIbIO
panroKHONOK. Bece aineMeHThl pacno- JararoTcs ropu30HTAIbHO B psl. [Ipu noctmxeHnu npasoit
IPaHULbl OKHa HAUMHAETCS HOBBIN PAJl 2JIEMEHTOB.

Pa3pabotare mporpammy, JUHAMUYECKH MOPOXKIAIOIIYI0 WM TOJe BBoJAA (IIPU HaXaTWW Ha
OKHE JIEBOM KHOMKOM MBIIIN), WIM KHOIKY (TIpU Ha- )KaTUM Ha OKHE MPaBON KHOMKOM MBIIIH).
Bce osnemeHTBHl pacnonaraiorcss Ha- HMCKOCOK, HAauMHAs C JIEBOIO BEPXHETO YIVIa OKHA.
PeanuzoBarb 00paGoTuMK COOBITHS H3MEHEHHs] pa3Mepa OKHAa, B KOTOPOM VIalIUTh BCE
MOPO’KJICHHBIE YIEMEHTBHI.
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AHUMALIUA
Lenv npakmuueckoii pabomul: U3yunTh Bo3MokHOCTH Visual Studio mo co3ganuto mpocteimieit
aHuManuu. HamucaTe M OTJIQguTh NPOrpaMMy, BBIBOJSIIYI0O HAa JKpaH aHUMAI[MOHHOE
N300pakeHHE.
Pabora ¢ Taiimepom
Krnacc miist pabotsl ¢ Taiimepom Timer hopMupyeT B MPUIIOKEHUN TIO- BTOPSIOIMINUECS COOBITHS.
CoObITHS TOBTOPSIOTCS C IEPUOANYHOCTBIO, YKa- 3aHHOW B MIJUIMCEKYH/IaX B cBoiicTBe Interval.
YcranoBka coiictBa Enabled B 3HaueHue true 3amyckaet Taiimep. Kaxaplii THK TaiiMepa MOpoxK-
nmaet coobitue Tick, 0OpaboTYMK KOTOPOro OOBIYHO W CO3MAOT B NpPHIIOXKE- HUU. B aTOM
00paboTUMKE MOTYT H3MEHSTHCS KaKue-TMOO BEIMYMHBI W BbI- 3bIBATHCA NPUHYIUTEIbHAS
NEePEepUCOBKA OKHA. [l cO3/MaHus aHMMAalWKd BECh KOJ, PHUCYIOMUN uTo-TuO0 Ha (opme,
JIOJDKEH HaXOJIUThCS B 00paboT- unke coObITus Paint.
Co3anne aHMMAaIK
Jns co3maHus MPOCTOM aHMMAIMK JOCTAaTOYHO MCIOJIb30BaTh TaWMep, NMPH THUKE KOTOPOTO
OyIoyT HM3MEHATbCA NapaMeTpbl M300pakeHUs (HampuMep, KOOpIMHAThl KOHLIOB OTpE3Ka) U
BBI3BIBATHCSI 00pabOTUMK coObITHs Paint myist pucoBaHust 10 HOBBIM mapamerpam. [Ipu Takom
MOJIXOJIe HE HA/MO 3a00TUTHCSA 00 yIAJICHHH CTapOTO M300paKEHUS, BEllb OHO CO3/1aeTCs B OKHE
3aHOBO.
B xagecTBe mpumepa pacCMOTPHUM KOJ aHUMAIIUU CEKYHAHOU CTPEIKU YacOB:
// TnobanpHbIe IepeMeHHble private int x1, y1, X2, y2, r; private double a;
private Pen pen = new Pen(Color.DarkRed, 2);
// TlepeprcoBka GopMbI
private void Form1_Paint(object sender, PaintEventArgs e)
{
Graphics g = e.Graphics;
// Pucyem CEeKyHJIHYIO CTPEJIKY
g.DrawLine(pen, x1, y1, x2, y2);
}
/I leicTBUs 1IpH 3arpy3Ke GopMbl
private void Form1_Load(object sender, EventArgs e)
{
r =150; // Pagnyc ctpenku
a=0;// Yron noBopoTa cTpenKu
// Onipenensiem neHTp HOPMBI — HAYAIO CTPEIKU
x1 = ClientSize.Width / 2; y1 = ClientSize.Height / 2;
/] Koner cTpenku
x2 =x1 + (int)(r * Math.Cos(a)); y2 =yl - (int)(r * Math.Sin(a));
}
/I 1eficTBUSI IPU OYEPETHOM (TUKE» TaMepa
private void timerl_Tick(object sender, EventArgs e)
{
a-=0.1; // Ymenbmaem yron Ha 0,1 panguany
/I HoBble koopauHathl KoHIA ctpenku X2 = x1 + (int)(r * Math.Cos(a)); y2 = yl - (int)(r *
Math.Sin(a));
/l TlpunynutenbHbIN BEI30B coObITHsI Paint Invalidate();
}
JIBUKEHNE MO TPACKTOPUH
JIBU>KEeHHE MO TPAeKTOPUM pPeaTu3yeTcsl aHAJOTUYHO BBIIIEPACCMOT- peHHOMY mpumepy. s
peanu3anuy IBWKEHHS TI0 PSIMON HYKHO YBEITUYHU- BaTh MIEPEMEHHBIC, SBIISIOIINECS y3JIOBBIMU
TOYKaMU, Ha ONPE/IENICHHbIE KOHCTAHTHI: B MPUBEICHHOM BBIILIE IPUMEPE ATO NEPEMEHHBIE X2 U
y2. Jna 3aganust Oosee CIOKHOM TPAaeKTOPHUM MOKHO HCHOJIb30BaTh pPAa3IUYHbIE I1a-
paMeTpUYeCcKue KpUBHIE.
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B cnyuae naBWKEHHS Ha TUIOCKOCTH OOBIYHO W3MEHEHHWIO TMOJBEpPraeT- Cs OJUH Mapamerp.
PaccmoTpum npumep peanu3anuu ABMXKEHUS OKPYXK- HOCTU O dexapmogy aucmy. JlekapToB
JUCT — OTO IUJIOCKas KpHUBasi TPEThEro TMOpPSIKA, YAOBIETBOPSIONIAs YPAaBHEHHUIO B
MPSMOYTOJIBHOM CHUC- TeMe X+ y3 = 3-a'xy. llapamerp 3-a ompenensercss Kak AHaroHaJIb
KBaJipaTa, CTOPOHA KOTOPOr0 paBHA HauOObILIEH XOp/I€ IETIIH.

[Ipu niepexojie K HapaMeTpUYeCKOMY @BH/1y NOZYHACM:

I_1.+:!E
B ¥=mﬁ'

raet=tg .

v

Puc. 11.1. [lexapmog nucm

Onucanue psga MHTEPECHBIX KPUBBIX IJIA CO3JAHHS TPACKTOPUU JBU- )KEHUS MOXKHO HAWTHU B
Bukunenuu B cratee LluknonnansHas KpI/IBaﬂZ.

[TporpaMMHas peanu3anusi BBIMISIIAT CIASAYIOIIMM 00pa3oM:

private int x1, y1, x2, y2; private double a, t, fi;

private Pen pen = new Pen(Color.DarkRed, 2);

private void Form1_Load(object sender, EventArgs e)

{
x1 = ClientSize.Width / 2; y1 = ClientSize.Height / 2; a = 150;
fi =-0.5;

t = Math.Tan(fi);

x2=x1+@Gnt)(B*a*t)/(1+t*t*t));
y2=yl-(int)(B*a*t*t)/(1+t*t*t));

}

private void Form1_Paint(object sender, PaintEventArgs e)

{

Graphics g = e.Graphics; g.DrawEllipse(pen, x2, y2, 20, 20);
}

private void timerl_Tick(object sender, EventArgs e)

{

2 https://ru.wikipedia.org/wiki/LluxionnansHas_Kpuas
fi+=0.01;
t = Math.Tan(fi);
x2=x1+(@nt)(3*a*t)/ (1 +t*t*t);
y2=yl-(@nt)(B*a*t*t)/(1+t*t*t)); Invalidate();
}
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WumBuyansHoe 3a1aHue
Co3zpnaiite mporpaMmy, MNOKa3bIBAIOILYIO MYJIbCUPYIOIIEE CEPILIE.
Co3paiiTe mpuiIoKeHHE, 0TOOpaXKarollee BPAIAIONINICS BUHT Ca- MOJIETA.
Pa3paboraiiTe mporpaMMy aHUMAIIMH JBUTAIOIIETOCS YEIOBEUKa.
CoznaiiTe mporpaMMmy, IOKa3bIBAIOLIYI0 IBUKEHHE OKPY)KHOCTH I10 CUHYCOM/JIE.
CoznaiiTe npuioxeHue, oTodopaxaroliee ABHKEHUE OKPYKHOCTH 110 CIHPAIIH.
Pa3zpaboraiite nporpaMmy aHUMAIMY MaCHUS CHEXUHKU.
Co3zpnaiite mporpaMmy, OKa3bIBAIOIIYIO CKauyIIUd MSAYKK.
CoznaiiTe NpuilokKeHHe, OTOOpaxkarollee JABM)KEHHE OKPY)KHOCTH BJIOJIb TI'PAaHULBI OKHA.
Y4uTuTe BO3MOKHOCTh U3MEHEHUS Pa3MEPOB OKHA.
PaspabotaiiTe mporpaMMy aHMMaIH JeTAIOUIEro OyMepaHra.
Co3zpaiite nmporpaMMy, MOKa3bIBAOILYIO [1aJJI€HNE HECKOJIbKUX 3BE€3]] OJHOBPEMEHHO.
Coznaiite NPUIOKEHHE, OTOOpaXkaroliee XaOTUYHOE  JIBUYKEHME 3BE3/1bl B OKHE.
Pa3paboraiite nmporpammy aHuUManuu B3ieTa pakeTbl. CTapT ocCy- LIECTBISIETCS [0 Ha)KaTUIO
CIIELIUAJIBHON «KPACHOW) KHOIIKH.
Co3paiite nporpammy, MOKa3bIBAIOUIYIO JIBWKEHUE OKPYKHOCTH BJOJIb MHOIOYroJibHUKa. Yucio
BEPLIMH BBOJUTCS [10JIb30BATENIEM 0 aHUMALIUH.
Coznaiite npuioxeHue, orodpaxaroiiee OpOyHOBCKOE IBUKEHUE MOJIEKYJIbI B OKHE.
Pa3paboraiite nporpammy aHuMaIuu J1BukeHus mwiaHeT B CojiHed- HOM cucreme.
Coznaiite IIpOrpaMMy, IOKa3bIBAIOUIYIO JIBUKECHHE KB3JIpaTMKa IO TPAaEKTOPHH,
cocrosiied u3 100 Touek, XpaHAIMXCcsl B CHENUATLHOM MacCHUBE.
Co3zpaiite nprIOkKEHUE, UIMUTHPYIOIIUE MEXAHUYECKHE YaChl.
Pa3paboraiite nmporpaMmy aHMMaluMU NAJEHHUsS] HECKOJBKUX JIUCT- KOB C JepeBa. JIBI)KEHUE HE
JOJIKHO OBITH JTMHEUHBIM.
Coznaiite mporpaMMmy, IOKa3bIBAIOLIYI0 JBUKEHHE OKPYKHOCTHM IO CHUPAIU C IJIaBHO
M3MEHSIOILENUCS CKOPOCTBIO.
CoznaiiTe  TpUIIOKEHHE, OTOOpakarollee JBIKEHHE aBTOMOOWIS C  BpAIIaOIIUMUCS
KOJIECaMH.

METO/1bI
Llenv npaxmuueckoti pabomwsl: HayduTbcs pPabOTaTh C METOAAMHU, Ha- IMHUCATh MPOTPaMMy C
UCIIOJIb30BAaHUEM METOJIOB.
OOmue mOHATUS
MeTtox — 3TO 3JIEMEHT KJlacca, KOTOPbIA COAEPKUT MPOTPAMMHBIN KOJ.
MeTton nMeeT cneayouyr CTpyKTypy:

[aTpuOyThI] [cnienudukTophl| TUT UM ([TTapamMeTpbl])

{

Teno merona;

}

Ampubymul — 3T0 0cOOBIE YKa3aHUS KOMITUIISTOPY Ha CBOICTBa MeTO/a.

ATpHOYTBHI HCTIONB3YIOTCS PEIKO.

Cneyuguxamopsi — 3TO KIIOUEBBIE CIIOBA, MPEAHA3HAUCHHBIE JUIS pa3- HBIX IIeNied, HapuMep:
OTIPEICIISAIONINE TIOCTYITHOCTh METOa JUIS APYTUX KIIACCOB:

private— meTo/ Oy/eT JOCTYIEH TOJIbKO BHYTPH ITOTO KIIacca;

protected— MeTo1 OyJET TOCTYNEH TaKkKe IOYEPHUM KJlaccam;

public — MmeTox OyaeT AOCTyIeH I000MY IPYTrOMY KIIacCy, KOTO- PhIi MOKET MOTYYHTh JOCTYII
K JaHHOMY KJIaccy;

YKa3bIBAIOIIUE JOCTYMTHOCTh METO/Ia O€3 CO3JaHus KIlacca;

3aJIarOIINE THIL.

Tun ompenenseT pe3yiabTaT, KOTOPBIM BO3BpAIIaE€T METOA: 3TO MOXKET OBITh 000N THII,
noctynHblil B C#, a Takke KII04YeBOE CIOBO void, ecliu pe- 3y/ibTar He TpedyeTcs.
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Hmsa memooa — 310 MAEHTU(HUKATOP, KOTOPHIN OyAeT MCIOIB30BaThCS IS BhI3oBa MeTona. K
UACHTU(DUKATOPY MPUMEHSIOTCS T€ K€ TpeOOBaHUS, YTO U K MMEHAM MEPEMEHHBIX: OH MOKET
COCTOATH U3 OYKB, IU(p U 3HAKA TOJUYEPKUBAHUSA, HO HE MOXKET HAUMHATHCS C U (PHI.
Ilapamempsr — 3TO CIIUCOK MEPEMEHHBIX, KOTOPbIE MOJKHO IEpelaBaTh B METOJ IPHU BHI30BE.
Kaxnaplii mapamerp COCTOMT M3 TUIIAa U Ha3BaHUs nepe- MeHHOW. [lapameTpsl pasaenstorcs
3amsTOM.

Teno memooa — 3T0 OOBIYHBINA MPOTPAMMHBIN KOJI, 32 MCKIIFOUEHHUEM TO- T'O, YTO OH HE MOXKET
COJIepKaTh OMpEJENICHUs IPYTHMX METOJIOB, KJIACCOB, MPOCTPAHCTB MMEH U T. 1. Eciau Merton
JOJKEH BO3BpaIlaTh KaKOW-TO pe3yJbTaT, TO 00S3aTENIbHO B KOHIIE JOKHO MPUCYTCTBOBATH
KIIIOYEBOE CJIOBO return C BO3BpalllaéMbIM 3HaueHuWeM. Eciu Bo3BpalleHHue pe3ylbTaToB He
HY>KHO, TO MCIIOJIb30BAHKE KIIFOYEBOTO CJIOBA return He 00s13aTeIbHO, XOTS U JOMYyCKAeTCsl.
[Tpumep MeToa, BBIYUCIIAIONIETO BhIPAKEHHE:

public double Calc(double a, double b, double c)

{

if (a>b)

return Math.Sin(a) * Math.Cos(b); else

{

double k = Math.Tan(a * b); return k * Math.Exp(c / k);

}

}

[leperpyska MeTom0B

SI3pik C# 1MO3BOJISIET CO3/1aBaTh HECKOJIBKO METOJIOB C OJMHAKOBBIMHM HMME- HaMH, HO pPa3HBIMH
napamerpamu. Kommwisitop aBTOMaTHdecku moadepeT Haubosiee MOAXOAAIIUN METOJ TpH
MOCTPOCHUU TIporpaMmbl. Hampumep, MOXK- HO HamucaTh JBa OTICIBHBIX METOJA BO3BEIACHUS
YHCJIa B CTCIICHB: JUIS IEIBIX YUCEI OYACeT MPUMEHSITHCS OJMH aJTOPHUTM, a JIJIS BEIIIECTBEHHBIX —
JIPYroi:

/Il <summary>

/// Beraucnenue X B crerieHy Y IS LEABIX YHUCE

/Il </[summary>

private int Pow(int X, int Y)

{

int b= 1; while (Y !=0)

if (Y% 2==0)

{

Y /=2

X *=X;

}

else

{

Y-

b *=X;

}

return b;

}

/Il <summary>

/// Beruucnenue X B cTeeHU Y JJIS BEIECTBEHHBIX YUCE]

/Il </[summary>

private double Pow(double X, double Y)

{

if (X !=0)

return Math.Exp(Y * Math.Log(Math.Abs(X))); else if (Y ==0)

return 1; else
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return 0;

}

Bri3piBaeTcss Takod KOJA OJMHAKOBO, pa3HUIA JUIIb B TapaMeTrpax — B IEPBOM cCllydae
KOMITWJISITOP BBI30BET METOJ POW C IEJIOYMCICHHBIMH IIa- paMeTpaMH, a BO BTOPOM — C
BEIIIECTBEHHBIMHU:

Pow(3, 17);

Pow(3.0, 17.0);

[TapameTpsl [0 YMOTYAHHIO

SAzpik C# waumnas ¢ Bepcuu 4.0 (Visual Studio 2010), mo3Bomsier 3ama- BaTb HEKOTOPHIM
napaMeTpam 3Ha4eHuss N0 YMOIYaHuio — TaK, 4To0bl TP BBI30BE METO/1a MOXHO OBLIO OIYCKATh
gacTh mapamerpoB. [lisi 9TOro mpu peanu3anuu MeToJa HYXKHBIM TapaMeTpaMm CJIeayeT
MPUCBOUTH 3HAYCHHE MPSMO B CITUCKE MTapaMeTPOB:

private void GetData(int Number, int Optional = 5)

{

MessageBox.Show("Number: {0}", Number);

MessageBox.Show("Optional: {0}", Optional);

}

B 3TOM cityuae BBI3bIBaTH METOJI MOXKHO CJICIYIOIIUM 00pa3oM:

GetData(10,20); GetData(10);

B nepBom ciyuae mapamerp Optional Oyner paBen 20, Tak Kak OH SIBHO 3allaH, & BO BTOPOM
OyZIeT paBeH 5, T. K. SIBHO OH HE 3aJ[aH U KOMIWIATOP Oe- peT 3Ha4eHUE 110 YMOIYAHUIO.
[TapameTppl 1O YMOJYAHHIO MOXHO CTaBUTh TOJBKO B MPAaBOM YaCTH CHUCKAa MapaMeTpoB,
HaIpUMep, TaKasi CHTHaTypa METO0/1a KOMIWIATOPOM NPUHSTA HEe OyIeT:

private void GetData(int Optional = 5, int Number)

[lepenaya mapamMeTpoB 10 3HAYEHHIO H IO CCHUTKE

Korna mapamerpsl nepearoTcsi B METO ] OOBIYHBIM 00pa3oM (0e3 J0- MOJTHHUTEIbHBIX KIIFOUEBhIX
cioB ref u out), JFOOBIC M3MEHEHUS MAPaMETPOB BHYTPH METOJA HE BIHSIOT Ha €ro 3HAUYCHUE B
OCHOBHOMU mporpamme. [Ipe- monoxum, y Hac €CTh CIEAYIOIINUNA METOI:

private void Calc(int Number)

{
Number = 10;

}

BunHo,uTO  BHYTPUMETOAANIPOMCXOIUT HM3MEHEHUE  MEepEeMEHHOU

Number, koTopas Obl1a nepenana kak napamerp. [lonpoOyem BbI3BaTh METO/I:

intn = 1; Calc(n);

MessageBox.Show(n.ToString());

Ha skxpane nosiButcs uncio 1, To ecTb, HECMOTPsI Ha U3MEHEHHUE nepe- MeHHou B metone Calc,
3HAUCHHE MEPEMEHHOW B TJaBHOM IMpOorpaMMe He HW3MEHUJIOCh. JTO CBS3aHO C TEM, YTO IpHU
BBI30BE METOJIa CO3/IaCTCS KONus TEePeaHHON MepeMEHHON, UMEHHO ee u3MeHseT metoa. [lpu
3aBEpUICHUH METO/a 3HAaueHUe KOomuii Tepsierca. Takoil cmoco0 mepenaud mapaMmerpa Ha-
3BIBACTCS nepedayetl No 3HAYEHUIO.

UtoObl METOJ MOT HM3MEHSTh MEepelaHHyI0 eMy MEpeMEHHYI0, ee Cledy- €T IepeaaBaTh ¢
KJIFOUEBBIM CJIOBOM ref— OHO TOJKHO OBITh KaK B CUTHATY- P€ METO/Ia, TaK U TP BHI3OBE:

private void Calc(ref int Number)

{
Number = 10;

}

int n = 1; Calc(refn);

MessageBox.Show(n.ToString());

B sTtom cnydae Ha skpaHe mosiBUTCS 4yucio 10: M3MEHEHHE 3HA4Y€HMs B METOJE CKa3ajoCh U
Ha TJIaBHOM mporpamme. Takas mepefada METo/a Ha- 3bIBACTCS nepedaueli no ccvlixe, T. €.
NepeaaeTcs yKe He KOMUs, a CChIJIKA Ha pealbHYI0 IEPEMEHHYIO B TAMSTH.
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ECJII/I MCETO/ I/ICHOJ'H:3yeT HepeMeHHbIe II0 CCBIJIKEC TOJIBKO OJIs BO3BpaTa 3Ha‘IeHHI>'I U HEC HUMECT
3HAYEHHMS], YTO B HUX OBUIO M3HAYAIBHO, TO MOXKHO HE

I/IHI/II_[I/IaJII/I3I/Ip0BaTL TaKHUe HepeMeHHLIe, a Hepe;[aBaTL UX C KIIYEBBIM CJIO- BOM Out.
KoMmuisiTop MmoHMMaeT, 4To HadaJlbHOS 3HAYCHHE IEPEMEHHOM HE Ba)KHO, M HE pyraercs Ha
OTCYTCTBI/IG HHHUIIAJIN3all1un:

private void Calc(out int Number)

{
Number = 10;

}

int n; // Huaero ne npucBauBaem! Calc(out n);

NupuBuyansHoe 3aaHue

Hamucarp Meromx min(x, y), HaxoJMIIMH MHHHMAJIbHOE 3HaYeHHWe H3 JaByX uucen. C ero
MOMOIIbI0 HANTH MUHUMAIBHOE 3HAYCHHE U3 YEThIPEX 4Hcen a, b, ¢, d.

Hanucarp MeTon max(x, y), HaXOIMIIMA MaKCHMalbHOE 3HadyeHHWe M3 JBYX yucen. C ero
MOMOIIHI0 HANTH MaKCUMAaJbHOE 3HAUCHUE U3 YEThIPEX Yucel a, b, ¢, d.

Hammcartn METOAO, BBI‘II/ICJ'IﬂIOHII/Iﬁ snauenue n/x". C ero IIOMOIIBIO BBIYHCINTE BEIPAXKCHHUC!
10

i \

. 4
) i
i1 x
Hamnucars MeTo/, BEIMMCISIONMI 3HaueHue n/x". C ero HOMOIIBI0 BBIYHCIUTH BEIPAKEHHUE:

10 i

0 - _

i1 X

HamnucaTts MeTo1, BRIUMCIAIOMMI 3HaueHne X'/(n+x). C ero moMo- bk BHIYUCIHTE BBIpaKCHHUE:
10 N

O

i01 X+1i

Hanucare wmeron, BeuMcIsomuid 3HadeHue sin(x) + cos(2 * x). C ero moMoIpio
OTIPENIETTUTh, B KAKOW U3 TOUYEK a, b WK ¢ 3HaUeHUE Oy/1IeT MUHUMAJIHHBIM.

Hanucarb MeTOM, BBIYMCISIOIIMI 3HAYECHHE X + y2. C ero nomo- b ONPEAENINUTh, C KaKOU
napoii uucedn (a, b) unu (c, d) 3HaueHue OyaeT MaKCUMaIbHBIM.

Harmcars METOJI, BBIUHCIISAIONIAN 3HAYEHHE X * y3 * +Jz. C ero 1o- MomIbIo OIIPEEIHNTD, C KaKOi

TpolKkoi uncen (a, b, ¢) nnu (d, e, f) 3HaueHune Oy1eT MaKCUMaJIbHBIM.

Hanucath MeTos, KOTOPBIM y YETHBIX YMCENl MEHSET 3HAK, a He4eT- Hble YHCla OCTaBiseT 0e3
n3meHeHus. C ero moMoipo 0opadoTats psia uu- cen ot 1 go 10.

Hanucath  MeTon,  KOTOpBI  TMOJNOXKUTENBHBIE  4YWCIAa  BO3BOJUT B  KBajapar, a
oTtpunatenbHbie — B Ky0. C ero nomoribio oopadorate psia uu- cex ot —10 go 10.

HarmcaTh METOX, KOTOPBIH BBIYMCIAET 3HAYCHWS X =sin’(a)

ny= cos’(a). Hamreuarats TaOIMUITy 3HAUEHHUH OT —T JI0 T C I1arom 7/4.

Hanmcare mMeTOX, KOTOPBIN BBIUMCIAET 3HAYCHMS Xx=a’ u y=a.

Haneuarate Tabnuiny 3nauenuii ot —10 g0 10 ¢ marom 1.

HamnucaTte MeToz1, KOTOPBIN B IEPEJAHHONW CTPOKE 3aMEHSIET BCE TOUKM Ha MHororouue. C ero
MOMOIIbI0 00padoTaTh MATH Pa3HBIX CTPOK MU OTOOPa3UTh X Ha SKpaHE.

Hanwucare MeTos, KOTOpPBIH B IepelaHHOM CTPOKE 3aMEHSIET BCEe CTPOUHbIe OYKBBI Ha 3arjaBHBIE,
1 Hao6opoT. C ero nomomibio 00padoTaTh MATH Pa3HBIX CTPOK U OTOOPA3UTh UX Ha SKpPaAHE.
HanucaTte MeToa, KOTOpBIN pa3fenseT NepeJjaHHyl0 CTPOKY Ha JIBE€ OTIEIbHBIX CTPOKH: IepBas
COJIEP’KUT MCXOJHYIO CTPOKY /10 EPBOM TOUKH, a BTOpasl — UCXOJHYIO CTPOKY IOcje NepBOi
Toukd. C ero moMoIkko 00pa- 00TaTh MATh Pa3HBIX CTPOK U OTOOPA3UTh PE3yNIbTaThl HA SKPaHE.
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Hanucars Meroa, KOTOpBIM MOACUYUTHIBAET KOJMYECTBO 3HAKOB MpPENUHAHUS B IepedaHHOU
ctpoke. C ero momoImpo 00padboTaTh MATh pa3- HBIX CTPOK U OTOOPA3UTh PE3YJIbTAThl HA IKPaAHE.
Hanmcars MeToz, KOTOPBIM HAaXOIUT CYMMY YHCEINl B IEPEIaHHOM CTpoKe. UMCIoM cuuTaercs
HEeIpepbIBHAS TOCIEA0BATEIBHOCTh U(Dp, OT/e- IEeHHAas OT OCTAbHOTO TEKCTa MpoOeIaMu HIn
pacmojyoXeHHass B Hadaje JU- 00 KOHIE CTPOKU. JlomycTuMO uCmoib3oBath MeTon Split
kiacca String. C mOMOUIbI0 3TOr0 MeToAa 00paboTaTh MATh Pa3HBIX CTPOK U OTOOPa3UTh pe-
3yJbTAThl HA SKPAHE.
Hamnucate Meron, onpenenstouiui, sBisSIeTCs U NepeAaHHas CTPOKa NAIMHAPOMOM, TO €CTh
TEKCTOM, KOTOPBIH CieBa HAIIPaBO U CIpaBa HAJICBO YUTAETCS OJUHAKOBO O€3 yuyera mpobesoB u
peructpa cuMBOJIOB. C IOMO- IIBIO 3TOr0 MeTo1a 00paboTaTh MATh Pa3HBIX CTPOK U OTOOPA3UTH
pe3yJibTa- Thl HA SKpPaHE.
Hanncats MeTo, Haxoad1uid CyMMy MaTpHI] OJIMHAKOBOI'O pa3Me- pa U BO3BPALIAOLINNA HOBYIO
Matpuily. C IOMOIIBIO 3TOTO0 MeTo/a 00pabo- TaTh Mapbl MATPHIl M OTOOPA3UTh PE3yNIbTaThl HA
JKpaHe.
Hamnucate mMeroa, HaxoAsImuMi CyMMY 3JE€MEHTOB, HAaXOJSIIMXCS HE Ha IJIaBHOW JuaroHajiu
nepenaHHoi marpuipl. C MOMOIIBIO 3TOro MeToja oOpaboTarh mapbl MaTpUll U OTOOPa3UTh
pe3yJIbTaThl Ha SKpPaHe.

PEKYPCHUA
Llenv npaxkmuyeckoii pabomul. WU3yYUTb PEKYPCUBHBIE METO[bl, HAIU- CaTh IPOrpPaMMy C
HCII0JIb30BAaHUEM PEKYPCHUHU.
O6u1ue mOHATHSA
Pexypcusnvim Ha3bIBaIOT METOJI, €CIIM OH BBI3BIBAET caM ceOsl B KauecTBe BCIoMorarensHoro. B
OCHOBE PEKYpPCHUBHOI'O METO/A JIEKUT TaK Ha3bIBAEMOE peKypcusHoe onpeodeenue Kakoro-imoo
noHsATusA. Kiaccuueckum mpuMepoM pEeKypCMBHOTO METOAA SIBJIETCS METOJI, BBIUMCISIOLINAN
dakropua.
U3 kypca marematuku wuzBectHo, uto O!=1!=1, n!=1*2*3.. . *n. C npyroii cropoHs n! =
(n—1)!*n. Takum 00pa3oM, U3BECTHBI JABa YACTHBIX Cllydyas mapamerpa n, a iMeHHo n=0un=1,
OpU KOTOPBIX MBI 0€3 Kakux- JUOO0 JOMOJHUTENbHBIX BBIYUCICHUI MOXXEM ONpeIeNnuTh
3HaYeHne (PakTo- puaia. Bo Bcex OCTambHBIX CiIydasix, TO ecTh Ui 1 > 1, 3HaueHue (akropua-
Jla MOXKET OBITh BHIYMCIICHO Yepe3 3HaueHue (pakropuana Jyuis napamerpa n—
1. Takum 06pa3oM, peKypcUBHBIN METO OyIeT UMETh BUL:
long F(int n)
{
// Jouwmu o O mmm 17 if (n==01ln==1)
// HepexypcuBHasi BETBb
return 1; else
// lar pexypcuu: MOBTOPHBIN BbI30B
// MeTo1a ¢ IPYTUM MMapaMeTpoOM
return n * F(n - 1);
}
// TIpumep BrI30Ba pekypcuBHoro metoa long f = F(3); MessageBox.Show(f. ToString());
PaccmoTpuM paboTy OIMUCAHHOTO BBIIIE PEKYPCUBHOTO METO/1A It n=3.
IlepBblii BBI30OB METOAA OCYIIECTBISIETCA W3 OCHOBHOM MpOrpaMMbl, B HalleM CJydae
komanjoi f = F(3). Dtan BXoxxaeHUS B peKypcUio 000- 3HAUUM CTPEJIKAMU C MOJIMHUCHIO «IIIar.
OH npojoirkaercs A0 TeX MOp, NOKa 3HaYEHUE NEPEMEHHOM nHE CTaHOBUTCS paBHbIM 1. Ilocie
ATOr0 HAYMHAETCS
BBIXOJ W3 pPEKypcUH (CTpEIKH C TMOANUCHIO «BO3Bpar»). B pesynbraTe BbI- YUCIEHUU
nomydaercs, uto F(3) =3 * 2 * 1.
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1 8bI308, N =3
F(3) { return 3 * F(2); }

A

war BO3BparT

2 BbI30B, N =2
F(2) { return 2 * F(1); }

K

war BO3BpaT

3Bbi30B,n=1
F(1) { return 1; }

Puc. 14.1. Cmpykmypa pekypcusHbulx 8b130608

PaccmoTpeHHBIi BHUJ PEKypCHUM HAa3bIBAIOT NpsMON. MeTon ¢ mpsMoil pekypcueil 0OBIYHO
COJIEPKUT CIIEYIOLLYIO CTPYKTYPY:

if (<ycrmoBue>)

<omeparop>;

else

<BBI30B 3TOI'0 XK€ METOJla C APYTMMHU MapaMeTpaMu->;

B kauectBe <ycnoBus™> OOBIYHO 3aMUCHIBAIOTCS HEKOTOpHIE TPAaHUYHBIE Cllydyad MapaMeTpOB,
nepeaBaeMbIX PEKYPCUBHOMY METOJTY, TIPH KOTOPBIX PE3yJbTaT ero padoThl 3apaHee U3BECTEH,
MO3TOMY Jlasiee CIeyeT MPOCTOM onepaTop Wiu OJIOK, a B BETBH else MPOUCXOANUT PeKYPCUBHBIN
BBI30B JIaH- HOT'O METO/1a C IPYTUMH ITapaMeTpaMHu.

Yro HeoO0X0oAMMO 3HATh JUId pealu3aluu pekypcuBHoro mporecca? Co BXOJAOM B PEKYPCHIO
OCYIIIECTBIISIETCS] BBI30B METO/1a, a JUIsl BBIX0/1a He- 00X0IMMO IOMHUTH TOYKY BO3Bpara, T. €. TO
MECTO TPOTpaMMbI, OTKyJa Mbl TPHUIUIM U KyAa HaM HYKHO OyJIeT BO3BPATHTHCS IOCIE
3aBepuIeHUs] MeTofa. MecTo XpaHEeHMsI TOYEK BO3BpaTa Ha3bIBAETCSl CMEKOM 6bl30608, U I
HETO BBIAEISETCS ONpe/eeHHas 00IacTh ONEepaTUuBHON MaMsATU. B 3TOM cTeke 3a- MOMUHAIOTCS
HE TOJBKO ajipeca TOYEK BO3BpaTa, HO U KONUU 3HAYEHUH Bcex mapameTpoB. Ilo aTum konusam
BOCCTAHABIIMBAETCS MIPU BO3BpaTe BBI3bIBAIO- M MeToA. [Ipu pa3BepThIBAaHUM PEKYypCUHU 3a
CYET CO3/IaHMsl KOMUU Mapa-

METPOB BO3MOXHO IEPENOIHEHHE CTEKa. OJTO SIBISIETCA OCHOBHBIM HEIOC- TaTKOM
pexypcuBHOro Merosa. C Apyroil CTOPOHBI, peKypCUBHBIE METO/IbI IO3BOJIAIOT MIEPEUTH K Oosee
KOMITAKTHOM 3aIlMCH aIropuTMa.

Crnenyer moHMMAaTh, YTO JHOOOW PEKYPCHUBHBIN METOJ MOXXHO TpeoOpa- 30BaTh B OOBIYHBIN
METOJ C MCIOJb30BaHMEM LHMKIOB. W mpakTuuyecku jro- 00i MeToa MOXHO Npeodpa3oBaTh B
PEKYPCHUBHBIH, €CIIA BBIIBUTH PEKYpP- PEHTHOE COOTHOIICHHE MEXTY BBHIYHCIISIEMBIMH B METOJIE
3HAYCHUSIMHU.

Paccmotpum npumep kona [uid co3naHus Habopa camonododomsix cmpykmyp. B Haiem ciydae
3TO OyZeT Habop YBENTUUUBAIOIINXCS KBaJipa- TOB (puc. 14.2).
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r,fg = @&1

Puc. 14.2. Habop xeadpamos

[Tpu mpOeKTUPOBAHUH AAHHOM MTPOTrPaMMBI OBLITH CO3/IaHbI IBa METOAA:
private void MyDraw(Graphics g, int N, int x, int y)

{

if (N==0)

return;

else

{
}
}

/I OTpucoBKa NpsIMOYTOJIbHUKA
g.DrawRectangle(new Pen(Brushes.Blue, 2),
0,0, x, y);

// YBennuenue x u'y Ha 50 x +=50;

y +=50;

N--;

// PeKypCUBHBIN BbI30B C HOBBIMH IapaMeTpaMu
MyDraw(g, N, X, y);

private void Form1_Paint(object sender, PaintEventArgs e)
{

Graphics g = e.Graphics;

// T1epBbIii BEI30B METOJ1a U BXOJ] B PEKYPCHUIO
MyDraw(g, 7, 50, 50);

}

KoopaunaTs! 1€BOro BepxXHero yria BcexX NpSIMOYToOJbHUKOB HEU3MEH- Hbl M HaXOASTCS B TOUKE
(0, 0). [Toaromy B mapamerpax merona MyDraw noc- TaToyHO nepenaBaTh X U y Ui IIPaBOTro
HIKHero yria. Takke B mapamerpax nepefaercs N, 3HadeHHE KOTOPOH ONpenelsieT TeKYIIYIo

BJIO’KEHHOCTB Pe- KypCHUH (CKOJBKO BBI30BOB PEKYpPCHH elle OYyeT).
®opMupoBaHue 3aJepAKH € OMOILIBIO TaiiMepa

I'padmueckue KOHCTPYKLMU MHOTTIA TpeOyeTcs paccMaTpuBaTh JAWHA- MHUUECKH B MpoIecce UX
noctpoenus. [1oaToMy 3a4acTyro HCHOIB3yETCs Ta- Kask cCXeMa BbIBOJA IpapuKu:

BriBoa rpaduyeckoro sneMeHTa.
3azepKKa Ha N MUJUTACEKYH]I.
[ToBTopenue 1 u 2 »Tama A0 BBIBOJA BceX TpadUUIECKUX IIEMEHTOB.

Peanmuzanus 3aACPIKKHU C IMOMOMIBIO Tal‘/iMepa BO3MOJXHa CJICAYHOIIUM crocoooM:

/I Tnobansnoe none flag private bool flag = false;
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/I lanee cnengyer 4acTh NpOTrpaMMBl,

// Tie HEOOX0AMMO OPraHU30BaTh 3aJIEPKKY

// BkiirouaeM Taitmep

timerl.Enabled = true;

// 'YcranaBnuBaeM flag B 3nauenue true flag = true;
// Oprannzyem 0eCKOHEUHBIN UK

while (flag);

// Boikiitouaem TaiiMep mociie BbIX0J1a U3 UK
timerl.Enabled = false;

// O6paboTUYMK THKA TaliMepa

private void timerl_Tick_1(object sender, EventArgs e)

{

// CopaceiBaeM flag B 3nauenue false flag = false;

}

Wnesa naHHOro mojxoja 3akI0YaeTcsli B OpraHu3alui OeCKOHEYHOTro IUK- Jia, KOTOpBIA Oyaer
IpoBEpsITh 3HaueHWe Hekoro ¢urara. OnHako 3Ha4YeHHEe (uia- Ta MOXKET HM3MEHHTHCS TIpH
HacTyruieHun coObitust Tick Taiimepa, To ecTh yepe3 3alaHHBIN B TaiiMepe MPOMEXKYTOK BPEMEHH.
OpnHako OECKOHEYHBIN IUKII, OIM- CAHHBIN BBIILIE, OCTAHETCS OECKOHEUHBIM, U IIpOrpaMma IpocTo
3aBUCHET. B uem ke neno? Jlemo B TOM, 4TO MpH TaKOM OpraHu3alldy IMKJIAa MporpaMMa He Mo-
JKET OIPOCUTH OYePeIb COOOIICHHH, B KOTOPOE U OyIeT MOCTYNaTh, B TOM YHUC- Jie, U coObiThe Tick
oT Taiimepa. Tem caMbIM MBI HE TOMaJeM HUKOrJa B oOpa- 6otumk coObiTus timerl_Tick_1.
Uro0bl pemuTh AaHHYIO TpolieMy, HaJo B Tele Iukia Hamucath Application.DoEvents(), uro
dakTuyecku OyneT 3a- CTaBJIATH MPHJIOKEHUE OINpaIIMBaTh OYepelb COOOIICHHUNH U B CBOIO
ouepelb MPUBEET K cpadaThiBaHUIO 00padoTyrka coobrtus timerl_Tick_1.

[lepen BBIMONMHEHHEM WHAMBUAYAIBHOTO 3aJaHHs MO MPAKTUYECKOM pa- OoTe pazpadoraiite
IPWIOKEHHUE, CTPOSAILIEE PsJl YBEIUYUBAIOLIUXCS KBajapa- ToB (puc. 14.2). KBaagpaTsl BeIBOAATCS
MOCIIE0BATEIBHO Yepe3 OJJHY CEKYHY.

NupuBuyansHoe 3a/1aHKe

Hanummre npuiiokeHue, KOTOpOe CTPOUT Ppsl OKpYKHOCTel. LIeHTp okpyx’HOCTel coBmaaaeT ¢
LEHTPOM 3KpaHa. HuCio OKpYKHOCTEH 3a- JaeTcs MPHU MEPBOM BBI30BE PEKYPCUBHOTO METOAA.
Hanumumre npuiokeHue, KOTOPOE CTPOUT psiA KBagparoB. LIeHTp KBaapaTOB COBMATaeT ¢

Frp— Tl |

©
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uy Forml

[]

Hanumwure npunoxeHue, KOTOPOE CTPOUT psAl  OKPYXHOCTeH Mo auaroHanu. Ywucio
OKPYKHOCTEH 3a7aeTcsl U NEPBOM BbI30BE PEKYP- CUBHOT'O METO/Ia.

D i |

Hanummure npunoxeHue, KOTOpOe CTPOUT Pl YBEIMUMUBAIOIIUXCSI OKPYKHOCTEH MO AMAaroHalu.
Hucno okpyKHOCTEH 3a/1aeTCs IIPU IEPBOM BBI30BE PEKYPCUBHOTO METO/IA.

W Form . ' & [T

Hammmmre npunoxeHue, KOTOPOE CTPOUT PsAJ OKPYKHOCTEH, LIEH- TPbl KOTOPBIX JIekKaT Ha
OKPY>KHOCTHU. YHCII0 OKPYKHOCTEHN 3a1a€TCA IIPU NIEPBOM BBI30BE PEKYPCUBHOI'O METOJA.
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Hanumwure npuioxkeHue, KOTOpOe CTPOUT psi KBaApaToOB, IEHTPHl KOTOPBIX JIeKaT Ha
OKpY>KHOCTH. UHCII0 KBAapaTOB 331a€TCsI MPU MIEPBOM BBI30BE PEKYPCUBHOI'O METO/IA.
= o |

D |
DD D[]
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Hamummre npuiiokeHue, KOTOpPOE CTPOUT PsJ YBEIMYMBAIOIIUXCSA OKPYKHOCTEH, LEHTPBI
KOTOpBIX JIeXKAaT Ha OKPYKHOCTH. YUHCIIO OKpYXKHO- CTE€H 3alaercss NpU IEPBOM BbI30BE
PEKYPCUBHOI'O METO/A.

) Forml o 5 e |

QQOO

o

Hanummre npuinokeHue, KOTOPOE CTPOUT PAN YBEIMYMBAIOIIMXCSA OKPYKHOCTEM, LIEHTPBI
KOTOPBIX JI€KaT Ha crupaiu. Yuciao okpy>KHOCTEN 3a1aeTcsl IPU NIEPBOM BBI30BE PEKYPCHUBHOTO
METO/1a.
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BeruncinTe, HCHOJIB3YS PEKYPCHUIO, BBIPAXKECHUE:

\/6+2-\/7+3-\/8+4-\/K

Hamumnre npunokeHue, KOTOpPOE CTPOUT psAl  OKpPYKHOCTeH. Ywnc- 110 OKpyKHOCTEH
yJIBauBaeTCs Ha KaXJIOM L1are (B peKypCUBHOM METOJE ITPOUCXOUT /1BA PEKYPCUBHBIX BBI30BA).
LleHTpbI OKpYXKHOCTEN BBIOMPAIOTCS KAXKIBINA pa3 MPOU3BOJBHO (CilydaiiHO). JIMHUU CBSI3BIBAIOT
LIEHTPbI OKPYX- HOCTEH «IIpeiKa» U «IIOPOXKACHHBIX» OT Hee. Uucno pexkypcuil 3amaercs Npu

HepBOM BBI3OBEC peKprI/IBHOFO MeToaa.
s Form1 =

Hanummre npuokeHue, KOTOPOE CTPOUT Psi  YBEIMYMUBAIOIIMXCA OK- pYykHOCTeH. Yucio
OKPY>KHOCTEH Yy/IBaUBAa€TCs Ha KaXKIOM Iare (B peKypCUBHOM METOJIe TIPOUCXOUT JBa PEKYPCUBHBIX
BbI30BA). LIeHTpHI OKpYKHOCTEH BBIOMpA- FOTCS KAKIBIA pa3 MPOM3BOJILHO (CiydaiiHo). TommmHa
JUHUN TaKXe YBEJIMYMBA- €Tcs. YUCIo peKypcuil 3ajaercs MpU TMEPBOM BBI30BE PEKYPCHUBHOIO

METOAa.
ol Forml =R

O

O

O

Hanummre mnpuiokeHne, KOTOPOE CTPOUT psi YMEHBIIAIOIMIUXCS OKpyXHOcTe. UYwucno
OKpPY)KHOCTEH yJBauMBaeTCcs Ha KaxJOoM Inare (B peKyp- CHBHOM METOZE MPOHMCXOJHUT JBa
PEKYpPCUBHBIX BbI30Ba). YncI0 peKypcuil 3afaeTcs pyu MepBOM BbI30BE PEKYPCUBHOTO METOA.
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o Forml = | B [t

Hanumure npuiosxeHne, KOTOpOe CTPOUT MPUBEICHHOE HIXKE M30- OpaxkeHue. Yucno pexypcuii
3aJjaeTcsl MPHU MEPBOM BBI30BE PEKYpPCHBHOro Mertoja. Ha kaxaom miare yuciio okpy>KHOCTEH

YBEJIMYUBACTCS B YETHIpE pasza (B PEKYpCHBHOM METOJIE MPOUCXOAMT YETHIPE PEKYpPCUBHBIX
BBI30BA).

Paspaboraiite mporpamMmy nocrpoenus TpeyrojibHuka CeprnmHCKOro.
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Peanusylite nporpamMmmy BU3yajau3alyy OCTPOCHMS IEPBBIX N IIa- TOB MHOXKecTBa KanTopa.
PeanuzyiiTe peKypCUBHBIN aJITOPUTM BBIYMCIICHHS n-To yncia Ou- 6oHayum.

Peanmsyiite peKypCHUBHBINA aNTOPUTM BBIYHMCIEHHS N-TO (paKTOpHaa.

PeanusyiiTe peKkypCHUBHBII NOJACYET CyMMBI BCEX 3JIEMEHTOB Macch- Ba. CyMMa 3J€MEHTOB
MacCUBa CUATAETCA 110 CIEAYIOIEMY AITOPUTMY: MACCUB ACIIUTCS MOII0JIaM, IIOACYUTHIBAKOTCS U
CKJIaJbIBAIOTCS CYMMBI 3JIe- MEHTOB B KaxK10il mnosoBuHe. CyMMa 3JIEMEHTOB B IOJOBUHE
MacCuBa IMOJ- CYUTHIBACTCS 110 TOMY K€ aJIOPUTMY, TO €CTh CHOBA IIyTE€M JEJIECHUS IOIO- JIAM.
Jenenuss mpouCXOAST, MOKa B MOJYYMBIIMXCS KYCKaX MAacCHUBAa HE OKAXKETCA 10 OJHOMY
AJIEMEHTY U BBIUMCJIEHHE CYMMbI, COOTBETCTBEHHO, HE CTAHET TPUBUAJIbHBIM.

Jlana MOHOTOHHAsl TMOCJIEIOBATENLHOCTh, B KOTOPOW KaXKIO€ HaTy- palbHOE 4YHCIo K
BCcTpewaetrcs: poBHO Kk pa3: 1, 2, 2, 3, 3, 3, 4, 4, 4, 4, ... [lo naHHOMYy HaTypaJbHOMY n
BBIBEJIUTE NIEPBBIE N WICHOB 3TOI MOCIEA0Ba- TEIbHOCTH.

IIpoBepka BBINOJHEHUSI CAMOCTOSATENbHONH padoThl. CamocTosTensHas paborta
HalpaBlieHA HA CaMOCTOSITEIbHOE OCBOGHUE U 3aKpeIJICHHE O0Yy4YaroUIMMUCS MPaKTHUYECKUX
YMEHUH W 3HaHWH, OBJIaJIeHUuE TPO(PECCHOHATLHBIMU KOMITETCHIIUSIMHU.

CamocTosATenbHas MOATOTOBKA OOydYalolUXCs MO  JUCIHHUIUIMHE MPEANoiaraeT
clenyromue BUasl U (OpMbl pabOTHI:

e (Cucremaruueckass TpopabOTKa KOHCIEKTOB 3aHITHHA, Yy4eOHOW U CHEeIHalbHOU
TEXHUYECKOH JIUTEPATYypPHI.

e (CamocTosTeNbHOE U3YYEHHE MaTepualla U KOHCIEKTHUPOBAaHUE JIEKIUN MO yuyeOHOU U
CIICLIMATbHON TEXHUYECKOU JINTEPATYPE.

e  BrInosiHEeHHE pacYeTHBIX 33aJIaHUM.

e Pabota co cipaBOYHOI TUTEPATYPOIl 1 HOPMATUBHBIMH MaTepHaIaMU.

e  OdopmiieHre 0TYETOB MO JIAOOPATOPHBIM U MPAKTUYECKUM paboTaM, U MOATOTOBKA K UX
3aluTe.

IIpoBepka BbBINOJIHEHHS] KOHTPOJIbHBIX pador. KoHTponbHas paboTa MPOBOAUTCS C
1EJIBI0 KOHTPOJISI YCBOGHHBIX YMEHUM U 3HAHUU U TTOCJIEIYIONIETO aHAIW3a TUMTUYHBIX OMIUOOK 1
3aTpyaHEHUN 00ydYaroImUXCcs B KOHIIE M3Yy4eHHs TeMbl Wi paszzaena. CoriacHo KajeHJIapHO-
TEMaTUYECKOMY TUIaHy JWCIUIUIMHBI MPEAYCMOTPEHO TMPOBEICHUE CIEAYIOMNX KOHTPOIBHBIX
pabor:

e  Koumponvnas paboma Nel no meme «Ocrosvl npoepammuposanusi Ha C#y.

Crnenuduxanuy KOHTPOJIBHBIX pabOT MpHBeIeHb! HIKE B TaHHOM KoMIuiekte POC.

CBoaHasi Ta0/MIa 1O NPUMEHsAeMbIM (POPMAM U METOAAM TEeKYyLIero KOHTPOJISl U
OLIEHKH Pe3yJIbTATOB 00yUeHusl
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Pe3yabTarsl 00yyeHus

@®opMbI H MeTO/IbI KOHTPOJISA M OLIEeHKH
pe3yJabTaToB 00y4eHHusI

OcBOeHHbIE YMEHUSA:

ONpeneNaTh 3ajauyd s TIOMCKa
uHpOpMaLnu;

OIIpEIETIATh HEOOXOMMBbIe
MCTOYHHUKH MH(OpMAIHY;
IUIAHUPOBATh IPOLIECC MIOUCKA,
0pOpMIIATH pe3yabTATHI TOUCKA;
PUMEHSTH cpencTaa
MH()OPMAIIMOHHBIX TEXHOJOTHH ISt
peuieHns npogecCHOHATIBHBIX 3a7ay;

UCTIOJIb30BATh COBpPEMEHHOE
IIPOrpaMMHO€E 00€CIIEUEHHUE;
aHAJIM3UPOBAThH MPOEKTHYIO "

TEXHUYECKYIO JIOKYMEHTAIIHIO;
OLCHUBATbL pa3MCcp MHUHHUMAJIBHOI'O
Habopa TeCTOB;

pa3pabaTbiBaTh TECTOBBIC TAKETHI U
TECTOBBIC CIICHAPUU;

BBIABJIATH OHII/I6KI/I B CHCTCMHBIX

KOMITOHEHTaX Ha OCHOBE
crienuuKanmii;

OpraHU30BBIBATH 3aJJaHHYIO
UHTETPaLuio MOJTyIei B
IporpaMMHBIE CcpeAcTBa Ha 0ase
UMeIoLIencs ApXUTEKTYPHI u
aBTOMATH3aIMH OM3HEC-TIPOIIECCOB;
BBITIOJTHATH TECTUPOBAHUE
UHTErpalui;

oOyuaromuics JIOJIKEH YMETb
PUMEHSTh WH(POPMAIMOHHEIE

TCXHOJIOT'MH JIA BBIITOJIHCHU A
OTKJIaAKH IPOrpaMMHOIo MOAYJId B
MMPECAMCTHBIX o0JacTsx.

BeimonmHeHne W 3amyTa MPakTUYECKUX padoT
Ne 1-52

Pemenue 3anau

YCTHBIA ONpOC BO BpeMs 3aHSTHUS, AOKJIAL I10
BbIOpaHHOW TEME.

Kontponbhas pabora Nel

3ader ¢ OlleHKOM

YcBoeHHbBIE 3HAHMA:

pUEMBI CTPYKTYPHUPOBaHUS
uHpOpMaINH;

dbopmar odopmieHuss pe3yIbTaTOB
novcka UH(popMaluu

COBpPEMEHHBIE CpeacTBa u
ycTpoiicTBa HH(OpPMATH3ALINH;
HNOPSIOK  MX  TNPUMEHEHHs U
IpOTrpaMMHOE o0ecrieueHue B
poeCCHOHAIBHON e TENHHOCTH
MOJeNM  Tpouecca  pa3paboTKu
IPOTPaMMHOT0 0OecreueHus;
OCHOBHBIE  TPUHIUIBI  TIpoIiecca
pa3palboTKu MIPOrPaMMHOTO
obecneueHus;

BeinmonHenne M 3ammra MpakTHUYECKHX paboT
Ne 1-52

Pemenue 3anau

VerHBIE  ompoc  BO BpeMsS  3aHATHS,
TECTUPOBAHUE

KonTponbhas padota Nel

3aueT ¢ OLEHKOMN
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— OCHOBHEBIE MOAXOIbI K

UHTETPUPOBAHUIO MIPOrPaMMHBIX
MOJYJIEH;
— COBpEMEHHbIE TEXHOJIOTHH u

MHCTPYMEHTBI UHTETPalllH;

— Molenw  mpormecca  pa3paboTKu
POrPaMMHOTO 00ECIICUEHUST;

— OCHOBHBIE  NPHUHILMIIBI  Mpolecca
pa3paboTKu MIPOrPaMMHOTO
00eCIICUCHHS;

— OCHOBHBIE METO/IbI OTJIAIKH;

— MeTOAbl U  CXeMbl  00paboTKH
UCKITIOYUTENILHBIX CUTYaIUH;

— oOyuarolmuil JOHKeH 3HaTh HaBBIKU
ns npumedenuss UT npu pemeHun
3a/1a4 MpeJAMETHOMN 00J1acTu.

3.2 ®opMa NPOMEKYTOUHOM aTTeCTAIIUN

[IpomexyTrounas arrectauus o aucuuruinae [Iporpammuposanue B cpeae Visual Studio
— KOHTpoJibHas paborta B 6 cemectpe, audepeHnnpoBaHHbIi 3aU€T B 7 ceMecTpe, ok3ameH 8 8
cemecmpe, cieliiPpUKaIUs KOTOPOTo coepkuTcs B JaHHOM KomiuiekTe POC.

Obyuarowuecss Odonyckaromea K coadve IK3AMEHA NPU  BbINOJHEHUU BCeX BUO08
CAMOCMOAMENbHOU pabomvl, NPAKMUYECKUX U KOHMPOJbHLIX pabom, NnpedyCMOmpeHHbIX
pabouell npoecpammort u KaieHOapHO-meMamudeckum niaHomM OUCYUNIUHDBL.

3auem ¢ oyeHxol umoeosas KOHMPOIbHAL paboma NpPoBOOUMCS 34 CUem BpPeMEHU,
0meedeHno20 Ha uzyuenue oucyunaunvl. Ilpu ycnosuu ceoespemennHo2o u KauyecmeenHo20
8bLINOIHEHUS 00VUAIOWUMCS 8CeX BUO08 pabom, NPedyCMOMPEHHLIX pabouell Npocpammon
OUCYUNTUHDL.

Hmozoean konmponvnasn paboma

1) CocTaBuTh nporpammy:
a) BBIYKCIICHNS 3HAUCHNS (GYHKIUH y=7X +3X+6 pH 1000M 3HAYCHUH X;
2) B Tpex3nauHoM uuciie X 3auepkHyau neppyto nudpy. Korga ocrasuieecs yucio

yMHOXKWIH Ha 10, a Mpou3BeICHNE CIOXKIIN C TIEpBOI U(PPOil yncia X, TO MOTYIUIIOCh YUCIIO
564. Haiitn uncio Xx.

3) BbraucnanTh 3HaU€HHE JTOTHYECKOTO BRIPAKEHUS TIPH CIEAYIONINX 3HAUYCHUSIX
norndeckux BenuunH X, Y u Z: X = Jloxs, Y = Uctuna, Z = JI0Xb:
a)XmmZ;0) XuY;B) XuZ.

4) M3BeCTHEBI JIB€ CKOPOCTH: OJTHA B KUJIOMETPAX B Yac, Ipyras — B METPax B
cexkynny. Kakas u3 ckopocreit 6onbiie?

5) CocTaBuTh MpOTrpamMmy, KOTOpasi B 3aBUCHMOCTH OT MTOPSIKOBOTO HOMEpa JTHS
Mmecsima (1, 2, ..., 12) BRIBOJAWUT HA DKpaH ero Ha3BaHue (SHBaph, ()eBpab, ..., 1eKaOphb).

6) JlaHa HemycTast mOCIeq0BaTENIbHOCTh HEOTPUIATEIbHBIX LEbIX YHCEIT,
OKaHYMBAIOIIAsACA OTPULIATENILHBIM uncioM. Haiitu cpennee apudmMeTndeckoe BceX uncen
MOCJIETIOBATEILHOCTH (0€3 ydeTa OTPHUIATEIHFHOTO YHCIIa).

IlepeyeHb BONIPOCOB K 3auemy ¢ OUeHKOU
1. Uro takoe Visual Studio? a) [Iporpammuoe oOecrieyenue it Tpaguueckoro au3aiHa
6) MuctpymeHT [uisl penaktupoBanus Buaeo B) MuTterpupoBanHas cpena paszpabotku (IDE) r)
[Ipunoxenne ans 3D-moxenuposanus OTBet: B) MIHTerpupoBanHas cpeaa papadbotku (IDE)
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2. Kakue s3bIku IporpaMMupoBanus noanepxkusatotcs Visual Studio? a) C# u Python 0)
Java mw Ruby B) C++ wu JavaScript r) Bce Boimenepeunciennoe OtBeT: 1) Bcee
BBILIETIEPEUNCIIEHHOE

3. KakoBa ocHoBHas 1enb peaakropa koaa Visual Studio? a) st BeimogHeHUs Koza b)
Jnis oToOpaxkeHus JOKyMEHTAIUU 10 Koy ¢) Jlis HanmucaHusi, pelakTUPOBAHUS U YIIPaBJICHUS
ucxoausiM kogom d) Jlng 3amycka u oTiaaku npuioxkenudt Oter: c¢) s HamucaHus,
pPEIAaKTHPOBAHUS M YIPABICHUS UCXOIHBIM KOJAOM

4. Kakas ¢ynkuus Visual Studio obGecreunBaer 3aBepiiieHHe KOAa W IMOJCKA3KH IPH
BBozie? a) IntelliSense b) Live Share ¢) ®@parmentst xona d) Marerpamus ¢ Git OtBer: a)
IntelliSense

5. Uro takoe pemenue B Visual Studio? a) Ilamka, conepikamias ¢aiiel mpoekra 0)
Konneknus cBsizaHHBIX TpoekToB B) McmomHsiembldd ¢aiin npuioxeHnus r) buOmmoreka mis
nu3aiiHa mojb3oBarenbekoro narepderica Oteet: 0) Komekius cBI3aHHBIX TPOSKTOB

6. Kakoit macTpymMeHT Visual Studio umcmosb3yercs uisi BBISIBJICHUS W yCTpaHEHUS
npobiieM ¢ komom? a) OOGo3peBarens pemieHuii b) Crucok ommbok c¢) Crucok 3amau d)
NuctpymenTst ommanku OTBeT: b) Crincok ommbok

7. dnsa kakod cucteMbl KOHTposs Bepcuit Visual Studio mpemocTaBisieT BCTPOCHHYIO
noanepkky? a) Subversion (SVN) b) Git ¢) Mercurial d) Perforce Otger: b) Git

8.KakoBa e HemeienHoro okHa B Visual Studio? a) J{is mpocMoTpa crimcka ommooK
u npeaynpexaeHuit 6) Jns Beimonnenuss SQL-3ampocoB B) Jlis OLIEHKH BBIpaKEHUN U
BBITIOJIHEHHSI KOJa BO BpeMs OTJaAKH r) s mpocMoTpa cTeka BBI30OBOB BO BpPEMs OTJIAIKU
Otger: B) /11 o1ieHKH BbIpa)XEHHI U BBHITIOTHEHUS KOJIa BO BpeMs OTIAJAKU

9. Kakoit mactpymeHnt B Visual Studio ucnomb3yeTcst st co3qaHUsS TOJIKIIOUECHUN U
3anpocoB K 0aze AaHHBIX M yrpaBieHus umu? a) SQL Server Management Studio (SSMS) b)
O06o3peBarenb 0a3bl JaHHBIX ¢) AHaM3arop 3anpocoB d) Macrep moakrodeHus 1aHHbIX OTBET:
b) O6o3peBaresns 0a3bl JAHHBIX

10. Kakoe pacmupenne B Visual Studio wcmone3yercs st mo0aBiieHUs
nononHuTenbHBIX (GyHkuuid B IDE? a) Menemxkep nomonnenuil b) Peectp miaruHoB c)
Menemxep pacmupenuii d) Marketplace Otet: ¢) Menemkep pacmpeHuii

11. Visual Studio Live Share mo3BomsieT pazpaboTuukam: a) AeIUThCSI CHUIMKAaMHU SKpaHa
CBOETO KOJa; 0) COBMECTHO pPENaKTUPOBATh KO B PEKUME PEATHHOTO BPEMEHHU C JIPYTUMHU
pa3paboTurKaMu; B) OTCIEKUBAThH ucnonb3oBanue L1 u mamsaTu npunoxeHus; T) pa3BepThiBaTh
npuwioxenus B oOsake. OtBer: 60) COBMECTHOE peNaKTHPOBAHHE KOAA B PEKHMME PEabHOTO
BPEMEHH C APYTUMHU pa3pabOTUNKaAMH.

12. KakoBa 1ies1p nanenu uaectpymMeHToB B Visual Studio? a) OtoOpa3uTh CIMCOK OMIMOOK
u npeaynpexiaeHuil. 6) IlpenoctaButrh HaOOp 31E€MEHTOB YINpPaBJIEHUS M KOMIOHEHTOB JUIS
NPOSKTHPOBAHUS TIOJH30BATEIBCKOTO HHTEpdelica. B) YNPaBIATh ONEPAlUsSIMU CHCTEMBI
KOHTpoJIst Bepeuid. T) [IpocMoTpeTs cxemy 0asbl qaHHBIX npunoxkeHus. Oteet: 6) [IpenoctaButh
Ha0Op PJIEMEHTOB YIPABJICHUS M KOMIIOHEHTOB. JIJIs TU3aifHa MOJIb30BaTeIhCKOT0 HHTEpdeiica

13. Kakas ¢ynkmus Visual Studio mno3Bonser pa3paboTuuMkaM aHAJIM3UPOBATH
IIPOU3BOIUTENILHOCTh CBOMX IpuiiokeHuit? a) Ilpopunuposmuk 6) Otnaguuk B) IntelliTrace r)
MownwuTop npousBoautensHoctu OTBet: a) [Ipodunuposmmk

14.KakoBa 1enp KoHcosM Jaucnerdepa nakeroB B Visual Studio? a) Jlng ynpasieHus
YCTaHOBJICHHBIMU PACIIMPEHUSIMH M HaJCTpoikamu. b) [lns ympaBnenus makeramu NuGet u
BBITIOJIHEHHSI KOMaH/I, CBS3aHHBIX ¢ makeramu. ¢) s Bemomnenust SQL-3ampocoB k 6asze
naHHbIX npuinokenus. d) s mpocMoTpa W ympaBlieHUs KypHanamu npuiiokeHus. OTBeT: b)
Junst ynpaBnenust makeramu NuGet ¥ BBITIOJTHATh KOMaHIBI, CBSI3aHHBIE C TAKETOM

15. KakoBa 1ienb GpyHKIuu TOYkd ocTaHoBKH B Visual Studio Bo Bpemst otnaaku? a) Jlns
OCTAaHOBKH BBITIOJTHEHUS TPWIIOKEHUS U OTOOpaskeHHs BBI3OBOB cTeka 0) J[ns mpuocTaHOBKH
BBITIOJTHEHUS] TIPUIIOKEHHUsSI MO KOy CTPOKU c¢) [[isi mpocMoTpa KypHAIOB MPUIOKEHUH U
yopasineauss umu d) s momaroBoro BBITIOJHEHMsI Koaa oOTBeTa: b) [l mpuocTaHOBKH
BBITIOJTHEHHUSI IPUIIOKESHHS 110 KOJIY CTPOKH BBI30Ba

118



16. Kakoit unctpyment B Visual Studio ucnonb3yercs Ui yHOpaBieHHS CCBUIKAaMH U
3aBUCUMOCTSIMU TipoekTa? a) 3aBucuMocTu [ucreryepa 6) O603peBatens pemennii B) Koncoms
nucrieryepa nakera r) ucneruep cepuiok OTtBet: 6) O603peBarenb pereHuii

17. Jlna gero npenHa3sHadeH obo3peBatenb TectoB B Visual Studio? a) [{ns ynpaBnenus
MOJYJIBHBIMH TECTaMH M TPOCMOTpA pe3yiabTaToB TecTOB 0) s mpocMoTpa >KypHAJIOB
NPUWIOKEHUH u ynpaBieHus uMu B) Jlis BemosHenuss SQL-3ampocoB k 0aze JaHHBIX
npuioxenus 1) s ananuza npousBogutenbHocT OTBET mpuiIokeHuid: a) s ympaBneHus
MOJ1yJIbHBIMHU T€CTaMU M MPOCMOTPA PE3yJIbTAaTOB TECTOB

18. Kakas ¢pynkuusa Visual Studio mo3BosnsieT pazpaboTunkamM NpocMaTpUBaTh UEPAPXUIO
KJIACCOB U METOJIOB B CBOEM KOJI€ W Iepemeniathes 1mo Hei? a) O6o3peBaresib 0OBEKTOB 0)
O®parmentsl kojga B) umarpamma kiaccoB r) Hepapxus BeizoBoB Otser: a) O0o3peBarenb
00BEKTOB

19. Jlns dero mnpemaHa3Ha4eHO OKHO HemocpeacTBeHHO B Visual Studio? a) s
MIPOCMOTpa CHUCKAa OMMOOK U mpeaynpexaenuin 0) s Bemmonnenus SQL-3ampocos B) s
pacyeTa BBIPaKCHHI M BBIMOJIHEHHS KOJIa BO BpeMs OTiaaku T) Iyt mpocMoTpa cTeka BBI30BOB
BO BpeMs oTnaaku Oteet: B) st pacuera BbIpaXeHHI U BHIOTHEHHS KOJIa BO BpeMs OTIaAKU

20. Kaxoii uactpymenT B Visual Studio ncnonb3yercst st OrpaHUYEHHSI U yCTPAHEHUS
npobiiem ¢ komom? a) OOGo3zpeBarens pemienuit 6) Crnmcok omubok B) CHucok 3aaay r)
Huctpyments omnagaku Oteet: 6) Crcok ommook

21. Visual Studio obecrieurBaeT BCTPOCHHYIO TMOJACPKKY [UJIsI KaKOW CHUCTEMBI
koHTpossi? a) Subversion (SVN) 6) Git B) Mercurial r) Boneii-ueBosneit Otger: 0) Git

22 KakoBa nenp HememieHHoro okHa B Visual Studio? a) Jlns mpocmorpa crucka
omunOoK u npexynpexacHuit 0) s Bemmonaenns SQL-3ampocoB B) st OLIGHKU BBIpKEHUHN U
BBIMIOJTHEHHS] KOJIa BO BpeMs OTiaaku T) Jlis mpocMoTpa cTeka BBI30OBOB BO BpEMs OTIAJKU
Ortser: B) J{i1st OIICHKH BBIpa)KEHUH M BBITIOJIHEHUS KOJIA BO BPEMSI OTJIATKU

23. Kakoit unctpymenT B Visual Studio ucnonb3yercs A co3gaHus MOAKIIOUYEHUN H
3ampocoB K 0a3e maHHBIX W yrpaieHus umu? a) SQL Server Management Studio (SSMS) b)
O6o3peBarenb 0a3bl JaHHBIX ¢) AHanu3atop 3anpocoB d) Macrep noakiaroueHus JaHHBIX OTBET:
b) O6o3peBarens 0a3bl JAHHBIX

24. Kakoe pacmmupenue B Visual Studio wucnomesyercs s AgoOaBieHUS
nononHuTenbHbIX (QyHkuuid B IDE? a) Menemxep nononHenuid b) Peectp miarunoB c)
Menemxkep pacumpenuit d) Marketplace OtBet: ¢) Menemkep pacimmpeHuit

25. Visual Studio Live Share no3Bossier pazpaboTunkam: a) AEIUTHCS CHUMKAMU 3KpaHa
CBOEro KoJa; 0) COBMECTHO pelaKTUpOBaTh KOJ B PEKUME DPEANTbHOTO BPEMEHHU C JIPYTUMHU
pa3paboTYnKaMH; B) OTCIECKMBATh HCIOJIB30BAHME IPOLIECCOPA M TMAMSTH MPUIOKECHUEM; T)
pa3BepThIBaTh NpUiIoKkeHUs B o0Oiake. OTBeT: 6) CoBMECTHOE peaKTHPOBAaHHE KO/a B PEXUME
peaTbHOT0 BpEMEHH ¢ APYTUMH Pa3padOTINKaMHU.

26. KaxoBa nienp naHenu nHCTpyMeHToB B Visual Studio? a) OtoOpa3uTh CIUCOK OIIMO0K
u npenynpexnaeHuil. 6) IlpenocraButh HaOOp 37€MEHTOB YNPaBICHUS M KOMIIOHEHTOB JIJIs
NPOEKTHUPOBAHUS TOJb30BATENBCKOrO HHTEpdeiica. B) VYNpaBIiATh ONEpalUsIMU CUCTEMBI
KoHTpoJig Bepcuil. T) [IpocmoTpers cxemy 6a3bl naHHbIX npuiokeHus. Oteet: 0) [IpenqocTaBuTh
Ha0Op 3JIEMEHTOB YIPABJICHUS M KOMIOHEHTOB. /ISl TU3aiiHa M0JIb30BaTeIbCKOro HHTEpdeiica

27. Kakas ¢yukmus Visual Studio mno3Bosiser pa3paboTyvikaM —aHaJIU3UPOBATH
MIPOU3BOUTENLHOCTh CBOMX TpuiiokeHuit? a) [Ipopumuposmuk 6) Otnamunk B) IntelliTrace r)
Monutop npousBogutensHocTr OTBeT: a) [IpodunnpoBuink

28.KakoBa 1enb KOHconu aucrerdyepa makeroB B Visual Studio? a) ns ynpaBieHus
YCTAaHOBJICHHBIMU PACIIUPEHUSIMH U HaJcTpoiikamu. b) [lns ynpasnenus maketamu NuGet u
BBITIOJIHEHUS] KOMaHJ, CBSI3aHHBIX ¢ maketamu. c¢) [lis Bemmosnnenust SQL-3ampocoB k 0aze
naHHbIX npriokeHus. d) i mpocMoTpa W ynpaBieHHs JKypHaaMu npuioxenus. OTBeT: b)
st ynpaBnenust naketamu NuGet U BBIIIOJHATh KOMaH/Ibl, CBSI3aHHBIE C TAKETOM

29. KakoBa 1enp (yHKIMH TOYKM OCTaHOBa BO BpeMs oTiaaku B Visual Studio? a)
OCTaHOBHUTH BBINOJIHEHHE MPUIOKEHUS U OTOOpa3UTh CTE€K BbI30BOB ©0) IlpmocraHOBUTH
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BHITIOJTHEHUE TIPUJIOKEHUS Ha OMNPENCIICHHOW CTpoke Koja B) I[IpocMOTpeTs KypHabl
NPUJIOKEHUST U ynpasisaTh uMu T) [lomaroBoe BwimonmHenne koxa Oteer: 0) [IpmocraHOBHTH
BBITIOJTHEHHE MIPHJIOKCHUS B OTIPEJICIICHHOM CTPOKE KoJia

30. Kakoii mHCcTpymMeHT B Visual Studio mcrmosb3yercst [uisi ynpaBJICHHs] CChUIKAMU U
3aBUCHUMOCTSIMU mpoekTa? a) Jlucneruep 3aBucumMocteii b) O6o3peBarens perienwnii ¢) KoHncob
nucrieryepa rmaketoB d) ucnerdep ccputok OtBeT: b) O603peBaTenb peneHui

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.

36.
37.

Ilepeuennb BONPOCOB K K3ameHy
OcHOBHBIC TIOHATHSL W ONpPEACNCHHS; €IWHBIA KapkKac cpeabl pa3paboTKH:
OuOIMOTEKa KJIacCOB.
O OmeszbikoBas ucnosHuTenbHas cpega CLR.
Texnonorus .NET. NET Framework — kapkac cpenbl pa3paboTKu.
Buabl npoekToB.
[TpocTpaHCTBO UMEH: ONpENeTICHHE U UCIOJIb30BaHUE.
[TpoctpancTBo uMen System. O6wvekT. KoHCTpyKTOD.
Omneparop new.
Pabora ¢ pemenuem. Co3nanue mnpoekra. JloOaBieHue B pemieHne mpoekTa, Gpopmel,
OHOINOTEKH.
W ckmounTenbHble CUTYallUd U COOBITHS.

. OKHO BBIBO/Ia COOOIICHHUSI.

. JluajmoroBbie OKHa.

. S3pik C#. Tumbl JaHHBIX; TUIBI 3HAYECHUIN U CCHUTOYHBIE THUIIBI.

. 3wk C#. Ilepemennsie. Ununpanuzamnus nepeMeHHBIX IO YMOITYAHUIO.

. S3pik C#. Onepanuu: apudmMeTHIecKue, T0THIeCcKue.

. SI3pik C#. Peanm3zanus serinenuii (if, switch). [Ipumepsr.

. SA3bik C#. Oneparopsl nukia. [Ipumepsi.

. S3pix C#. Pabota ¢ maccuBamu. OnricaHre 0JJHOMEPHBIX 1 MHOTOMEPHBIX MacCHBOB.

WNuunmanusamnus MacCUBOB.

Mertons! u cBOMCTBA Ki1acca System.Array.

S3pik C#. PaboTa ¢ CHMBOJIBHBIMU JTaHHBIMHU.

Mertons! u cBoiicTBa kiacca System.Char.

SA3pik C#. PaboTa co CTPOKOBBIMU JJAHHBIMH.

Mertons! 1 cBOMCTBA Ki1acca System.String.

S3pik C#. Pabota ¢ ¢aitnamu: knaccsl File, FileInfo.

S3pik C#. Pabora ¢ ¢aitnamu: kinaccsl StreamReader, StreamWriter.

S3bik C#. Knaccel nonb3oBarens. OcHOBHbIE OHATHS. OnMcaHue Kiiacca.

Azpik C#. Knaccsl: mons u koHcTaHThl. [Ipumeps! onucanus.

A3k C#. Knaccesl: Busibl MeTo10B. [IprMeps! onucaHus.

OnemeHT «Popmay. CBoCTBa HOPMBI.

Knacc Control. Dnements! ynpasinenusi. O030p 3J1€MEHTOB YIpaBJIEHUS: POAUTENN U
MOTOMKH, (POKYC, BUIUMOCTb M OTKJIMK, PACIIOJIOKEHHUE U pa3Mep, MIPUQTHI U [IBET.
DneMeHTHl yIpaBleHHs: Tpylna 3JeMeHTOB ymnpasieHus (kiaacc GroupBox), meTka
(xmacc Label).

KHomku u fBOMYHBIE MepeKiovaTenu: KHomka (kmacc Button), ¢maxok (kmacc
CheckBox), nepexitouarens (kinacc RadioButton).

DJeMEeHT yIpaBlieHUs] C TOJJIEPKKOM peJakTHUpPOBAaHUS TEKCTa: TEKCTOBOE I10JIe
(xmacc TextBox), mosne BBoga ¢ popmarupoBanueM (kimacc RichTextBox).

Cnucoku: criucok (knace ListBox).

[Tose co ciuckom (kmacc ComboBox). Kiacc Panel.

PaGora ¢ komnoHenTamu MeHIO: ki1acckl MenuStrip, ContextMenuStrip.

Pabora ¢ manensimu HHCTpYMEHTOB: Kiacchl, ToolStrip, ToolStripContainer.

Pabora ¢ auanoroBeiMu okHaMu. CoxpaHeHHEe U OTKpbITHE (aiina.
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38. Pabora ¢ AuaaoroBbIMU OKHaMHU. Y CTaHOBKA HIpUQTa, I[BETA.

4 Cucrema ouennBanus komiiekTa ®OC Tekyuero KOHTPOJIsA U MPOMEKYTOUYHOM
aTrecTaluu

Heobxo0umo pacnucams cucmemy oyeHUBaAHUsA Kaico02o 8uda padbom.

[Ipu oneHUBAHUU NPAKMUUECKOU U CAMOCMOAMENbHOU pabompl CTYACHTA YUUTHIBACTCA
clenytolee:

- Kauecmeo 8bINOJIHEeHUs NPAKMUYECKOU Yacmu pabomsi,;

- Kauecmeo ogopmaeHuss omuema no pabome;

- Kauecmeo YCMHbIX 0MeEemos Ha KOHMPOJIbHble BONPOCHL NPU 3auume padbomai.

Kaxpiii BU pabOThI OIEHUBACTCSI 110 MATH OATbHOM IIKaJIe.

«5» (0TIIMYHO) — 3a MIYOOKOE U MOJHOE OBJJICHUE COAepkKaHUEeM yuyeOHOro Marepuaa,
B KOTOpPOM OOydarouuiics CBOOOJHO W YBEPEHHO OPUEHTHUPYETCS; 33 yMEHHUE IMPAKTHUYECKU
MPUMEHSTh TEOPETUUECKIE 3HAHMSI, BHICKAa3bIBaTh 1 OOOCHOBBIBATH CBOM CYyXAeHUs. OLeHka «5»
(0TIIMYHO) IpeIoiaracT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«» (xopomio) — eciau OOyYaroIIUiiCS TIOJTHO OCBOWJI Y4YeOHBIM MaTepuall, BIaiceT
HAYYHO-TIOHSTUHHBIM ~ allapaTroM, OPUEHTHPYETCS B HM3YYCHHOM MaTepuaje, OCO3HAHHO
MPUMEHSIET TEOPETUUYECKHE 3HAHUS Ha MPAKTHUKE, TPaMOTHO M3JIaraeT OTBET, HO COJEp>KaHUE U
¢dopma oTBEeTa IMEIOT OTJENIbHBIC HETOYHOCTH.

«3» (YHAOBIETBOPUTENIBHO) — €CId O0yJarouuiicss oOHapyXKMBaeT 3HaHWE U TTOHUMaHUE
OCHOBHBIX IIOJIOKEHUI yueOHOro MaTepuaia, HO M3JIaraeT €ro HEmoJIHO, HEMOCJEeI0BaTENbHO,
JOTYCKaeT HETOYHOCTHU, B MPUMEHEHHUU TEOPETUYECKUX 3HAHUU MpPH OTBETE HA MPAKTHUKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2»  (HeyIOBIETBOPUTEIHBHO) — €CiAM  OOy4yaroluiicss UMeeT pPa3pO3HEHHBIE,
OeccucTeMHbIe 3HAHUS, JOMYCKAeT OMMOKH B OMpEACICHUU 0a30BBIX MOHSATHHA, UCKaKAET HX
CMBICT; HE MOXKET MPAKTUUYECKH MPUMEHATh TEOPETUUECKUE 3HAHUS.

Tecm oyenusaemcs no namu OAILHOU wWKALe CAEOVIOWUM 00PA3OM: CMOUMOCD
Kasicooeo eonpoca 1 dann. 3a npasunvhvlii omeem cmyoewm noaydaem 1 oann. 3a HesepHbili
omeem unu e2o omcymcemeue 0anibl He HAYUCIAIOMCA.

Oyenxa «5» coomeemcmeyem 86% — 100% npasunvHblx 0omeemos.

Oyenxa «4» coomeemcmeyem 73% — 85% npasunvuvix omeemos.

Oyenxa «3» coomeemcmeyem 53% — 72% npasuivhvix 0meemos.

Oyenxa «2» coomsemcmeyem 0% — 52% npasuibHblx 0mMeemos.

Kputepun onieHuBaHNs KOHTPOJILHOMH PadoThI

3amaHue K KOHTPOJIbHOW paboTe COCTOMT M3 IIeCTH 3a/4ad, KaxJaas U3 KOTOPBIX
OLICHMBAETCS MaKCHUMAaJIbHO OLEHKOH «5» (oramuHo). [lo pesynabTaraM OLEHUBAHUS PELICHUS
JIBYX 3a7a4 OLIEHKAa COOTBETCTBYET CPEIHEH.

KpuTtepun oneHHMBaHNs 0TBETOB 110 IK3aMEHANMOHHBIM OnJieTaMm.
OTBeT N0 PK3aMEHALMOHHOMY OMJIETY OLIEHUBAETCS MAaKCUMAaJIbHO OLIEHKON «5» (OTJIMYHO).
IepBbIif BOpOC MaKCUMAaJILHO OLIEHUBAETCS OLIEHKOH «5» (OTIMYHO).
Bropoii Bonpoc MakCUMalbHO OLEHUBAETCS OLEHKOHN «5» (OTIMYHO).
3amaya OLEHUBAETCS MAKCUMAJIbHO OLEHKON «5» (OTJIMYHO).
1o pe3ynbTaTramMm OLIEHUBAHUA BCEX TPEX BOIPOCOB OLIEHKA COOTBETCTBYET CPEIHEN.
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