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I IlaciopT ()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 mporpammupoBanue. Padora o0y4almmxcs BO B3aUMOJAEHCTBUM €
npenojaBarteiaemM 152 gaca, Ha CaMOCTOSTENIBHYIO paboTy 58 4acos.
2. O0beKTHI OLCHUBAHUS — Pe3YJIbTATHI OCBOCHUS M CUMILINHBI
@®OC 103BOJIIET OLEHUTh CIEAYIOIINUE pE3yJabTaTbl OCBOEHUS JAMCLMILIMHBI B
coorBerctBuM ¢ DI'OC cmenumansHoctd  09.02.07 MubDoOpmanmoHHBIE CUCTEMBI U
nporpaMMUpOBaHue U paboueil mporpamMmmoii qucuuIunHbl «lIporpaMmmupoBanue B cpeae Visual
Studio»:
YMeEHHs:
— OIpeAensTh 3aJauu Ui OMCcKa HHPOpMAIUH;
— ompenensTh HeoOXOAMMbIe HCTOYHUKH HH(POPMALINY;
— IUIAHUPOBATH IPOLIECC TIOUCKA,
— 0oQOopMIIATH Pe3yJabTaThl IOUCKA;
— TPUMEHATH CPEACTBA MH(POPMAIMOHHBIX TEXHOJIOTHN ISl PeIeHUs MPO(eCcCHOHATBHBIX
3a/1a4; MCI0JIb30BaTh COBPEMEHHOE POrpaMMHOE 00ECIICUEHNUE;
— aHaJM3HUPOBATH POEKTHYIO U TEXHUYECKYIO JOKYMEHTALHIO;
— OILIGHHUBATh pa3Mep MUHUMAIBHOTO HabOpa TECTOB;
— pa3pabaTbIBaTh TECTOBBIE MMAKETHI U TECTOBBIE CLIEHAPUH;
—  BBIBJIATH OIIMOKH B CHCTEMHBIX KOMITOHEHTaX Ha OCHOBE CICIH(HKAIIHIA;
— OpraHM30BBIBATH 3aJIaHHYIO MHTETPALMI0O MOJYJEHd B MpOrpaMMHbIE CpEJICTBAa Ha Oasze
UMEIOLIEICSl apXUTEKTYPbl M aBTOMAaTU3alluu OU3HEC-TIPOLIECCOB;
—  BBIIOJIHATH TECTUPOBAHUE UHTETPALIUHY;
— oOyuaromuiicss JODKEH YMETh MPUMEHATh HWH(GOPMAlMOHHBIE TEXHOJOTUU  JUIS
BBITOJIHEHUS! OTKJIAZKU POIPAMMHOI0 MOAYJIS B IPEIMETHBIX 00JIaCTSIX.
3HAHUSA:
— TpUEMBbI CTPYKTYpHUPOBaHUS HH(POPMALINY;
— (opmat opopmiieHUs pe3yNbTATOB MOKUCKa HHGOPMAITIT
— COBpEMEHHBIE CPEJICTBA U YCTPONCTBA HHPOPMATH3ALUY;
— TOpAAOK MX MPUMEHEHHS U TMporpaMMHOe o0ecrieueHue B MpodeccnoHaTbHOMN
JeSTeIbHOCTH
— MOJEJH Ipolecca pa3paboTKU MPOrpaMMHOI0 00ECTIeYEeHNUS;
— OCHOBHBIE IPUHIUIIBI MTPOLIEcCca Pa3pabOTKU MPOTrPaMMHOI0 0OECTIEUEeHHUS;
— OCHOBHBIE [TOAXO0/IbI K MHTEIPUPOBAHUIO IIPOTPAMMHBIX MOZYJIEH;
— COBpPEMEHHBIE TEXHOJIOTMH U MHCTPYMEHTHI HHTETPALIUN;
— MOJIeNH Ipoliecca pa3padOTKU MPOrpaMMHOI0 00eCIeUeHus;
— OCHOBHBIE MPUHIIUIIBI IIpoIecca pa3pabOTKU MIPOrpaMMHOT0 0OecTieueHus;
— OCHOBHBIE METO/IbI OTJIAJIKH;
— METOJbI U CXEMbI 00paOOTKH UCKIIIOUNTENbHBIX CUTYallUi;
— oOyuarolmui JOJKeH 3HaTh HaBbIKM s npumeHeHuss WT mpu pemeHuu 3amad
npeaMeTHOM obnacTu.
BrlnenepeurcieHHble yMEHUs, 3HAaHUSI HaMpaBJieHbl Ha GOpMUpPOBaHUE Yy 00yJaromuXcs
CIEeAYIOIUX 00X U MPo(eCCHOHATbHBIX KOMIIeTEeHIHI:



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

OK.09. Ilonp3oBarbcs MPOQEeCCHOHATIBHON JIOKYMEHTAllMed Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM SI3bIKax

[1K.2.1. Pa3pabaTteiBaTh TpeOOBaHHS K MPOrpaMMHBIM MOIYJSIM Ha OCHOBE aHAIHM3a
IIPOEKTHOM ¥ TEXHUYECKON JOKYMEHTAIIMHU Ha PEAMET B3aMMOAECHCTBUS KOMIIOHEHT.

[1K.2.2. BIMOTHATH UHTETPAIMIO MOAYJICH B TpOrpaMMHOE O0ecIieueHuE.

[1K.2.3. BbIoOaHAT OTIAAKY IPOTPAMMHOIO  MOAYJISL C  HMCHOJIb30BAaHUEM
CHEIHAIM3UPOBAHHBIX MPOTPAMMHBIX CPE/ICTB.

[1K.2.4. OcymecTBisITh pa3padOTKy TECTOBBIX HAOOPOB M TECTOBBIX CIEHAPUEB IS
MPOrPaMMHOT0 OOeCTeueHusI.

[1K.2.5. TIpou3BOANTh MHCHEKTHUPOBAHWE KOMIIOHEHT MPOTPaMMHOI0 oOecreueHusl Ha
IpeIMET COOTBETCTBUSI CTaHAapTaM KOJAUPOBAHHUSL.

3 ®opMbI KOHTPOJISAA M OLIEHKH Pe3y/IbTATOB OCBOCHUSI AN CLMIIIMHBI

KoHTpo:b u olieHKa pe3ynbTaToB OCBOCHUS — 3TO BBISBICHUE, U3MEPEHUE U OIICHUBAHHE
3HAaHWHA, YMCHUH ¥ (OPMUPYIONIUXCS OOMMX W MPO(ECCHOHATBLHBIX KOMIIETSHIIMA B paMKax
OCBOGHUS JUCIUILTUHBIL.

B coorBercTBUM ¢ yueOHbIM mmaHoM crnenuanbHOCTH 09.02.07 «MHDOpManmoHHBIC
CUCTEeMBl WM  IpOrpaMMHUpOBaHUE», paboueld  mporpammoir  aucuurmauasl  OITLL.13.
[TporpammupoBanue B cpene Visual Studio mpemycmarpuBaeTcsi TEKYIIUH W MPOMEXKYTOUYHBIH
KOHTPOJIb PE3YJIbTaTOB OCBOCHHUSI.

3.1 ®opMBbI TeKyl1ero KOHTPOJIS

Texymuit KOHTPOJIb YCIIEBAEMOCTH MPEACTaBIsACT OO0 MPOBEPKY YCBOCHHUS y4e€OHOTO
MaTepHaia, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUS.

Texymuii KOHTPOJb PE3yNbTaTOB OCBOCHMS AMCIMILIUHBI B COOTBETCTBUU C paboueit
IpOrpaMMOl M  KaJeHJAapHO-TEMAaTHUYECKUM IIJJaHOM IPOUCXOOUT TPU  HCIIOJIb30BAHUU
CIEIYIOIUX 0053aTeIbHBIX (POPM KOHTPOJIS:

— GbINONHEHUE U 3aWUma NPaKmu4ecKkux pabom,

— NPoBepKa 8bINOIHEHUS CAMOCMOAMENbHOU pabomvl CMyOeHmos,

— npoeepKa 8bINOJIHEHUS KOHMPOIbHBIX pabom,

Bo Bpems mpoBeneHHMs y4e€OHBIX 3aHATHI JIOTMOJHUTEIBHO HCIOJB3YIOTCS CIeIyroIue
(GOpMBI TEKYIIET0 KOHTPOISL — YCMHBIU ONpoC, peuleHue 3a0ay, mecmuposaunue no memam
OMOeNbHbIX 3AHAMULL.

BoinosiHeHHe M 3amMTAa NpakTH4YecKUX pador. [IpakTuueckue pabOTHI MPOBOJATCS C
LENbI0 YCBOEHUS U  3aKpeIUICHUS NPAKTHUYECKUX YMEHUHW W 3HAHWM, OBJAJeHUs
npodeccuoHaNbHBIMU KOMIIETEHUUAMU. B Xo1e mpakTruueckoi paboThl CTYyI€HThI IPUOOPETAIOT
yYMEHUs, TpelyCMOTpeHHble pabodell mporpaMMod AMCHUMIUIMHBI, YYaTcs MCIIOJIb30BaTh
bopMyInbl, U TNPUMEHATh pa3IMYHBIE METOJUKHM pacueTa, AaHaJIU3UpPOBaTh IOJTYYECHHbIE
pE3yJbTaThl U A€IaTh BBIBOBI, ONUPAsICh HA TEOPETUUECKHUE 3HAHMSL.

Crnucok npakTHYeCcKux padorT:

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

[Tpaktuyeckas padora Ne2. Co3gaHne KOHCOJIBHBIX MPHIIOKEHHH.

[TpakTuyeckas pabora Ne3. Pemenue 3a/1a4 ¢ MOMOIIbIO IIUKIJIOB U BETBJICHUIA.
[TpakTrueckas padbota Ne4. Jlutepansl.

[TpakTuueckas padota Ne5. Koprexu.

[TpaxTnueckas padota Ne6. Co3naHue KiIaccos.

[TpakTnueckast padora Ne7. Onepauuu: apudmernueckue, orudeckue. 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.
[Tpaktuyeckas padora Ne23.
[Tpaktuyeckas padora Ne24.
[TpakTuyeckas padora Ne25.
[TpakTrueckas padota Ne26.
[TpakTrueckas padota No27.
[TpakTrueckas padota Ne28.
[TpakTrueckas padota Ne29.
No3(0. KHOmkM © JABOWYHBIE MEPEKIIOYATEIN:

[TpakTnueckas pabota
NEePEeKIII0YaTeNb.

[leperpyska metonoB. PekypcuBHBIE METOIBI.

Coznanue nNpuiokKeHus ¢ KOHCOJIbHBIM BBOJJOM-BBIBOJIOM.
AcCUHXpOHHBIN BBOJ-BbIBOJ. I10TOKM CUMBOJIOB.

Pabota ¢ 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.

DieMeHTHI YIPaBJIeHUs: IpyIIa 3JIeMEHTOB YIPaBJICHHUS.
DieMeHTBbl 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.
[TpakTuyeckas 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. UcnonwszoBanme TtexHonoruu OLE mms cBS3bIBaHUA U
BHEJpeHUs 00BEKTOB B Pa3INYHbIC JOKYMEHTBHI.

e [Ipakruyeckas pabora Ne50. PazpaboTka u nucnosabp3oBaHue 31eMeHToB ActiveX.

e [IIpaktuyeckas padora Ne51. Co3ganue 1 MCIOIB30BAaHUE AUHAMHYECKH MOIKII0YaeMOM
Ooubnuoreku Ha s3b1ke 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
[Tomy4unTh MMpakTHUECKUE HABBIKW CO3/IaHUS MPOEKTOB ¢ MCMoJb30BaHue VisualStudio
[lepeuens 060pyi0BaHUS U NPOTPAMMHOTO OOeCTIeYeHHs
[Tepconanbhbiii kommnbrorep Microsoft Office (Word, Visio)Microsoft Visual Studio 2015
Kparkue teopernyeckue cenenus VisualStudio
WuTerpupoBanHnas cpeaa pazpadorku (IntegratedDevelopmentEnvironment
— IDE) VisualStudio 2010 npemaraer psii BRICOKOYPOBHEBBIX () YHKIIHOHAIBHBIX BO3MOKHOCTEH,
KOTOPBIE BBIXOST 32 pAMKH 0a30BOT0 YIIPABICHUS KOJIOM.
Bcerpoennniit. Web-cepBep. [l o6cnyxuBanust Web-npunoxenus ASP.NET neobxomaum
Web-cepBep, momo6ubiii IS, koTtopeiii Oynmer oxunate Web-3ampocsl U 00pabaThiBaTh
COOTBETCTBYIOIIIME CTPAHUIIBI. YCTaHOBHTH CBOMWeb-cepBep HECIOXKHO, HO MOXET OBITh He
coceM ynobno. Hamumume B VisualStudio wunTerpupoBannoro Web-cepBepa MO3BOJSET
3armyckatb Web-calTnpsMo U3 Cpeibl IPOSKTHPOBAHHUS, a TAKKE MTOBBIIIACT 0€30I1aCHOCTb.
Hoxnepkka MHOKeCTBa SI3BIKOB NMpH pa3padorke. VisualStudio mo3BosisieT mucath KOJ Ha
CBOEM SI3bIKE WJIU JIIOOBIX APYTUX MPEAINOYUTAEMbIX A3bIKAX, UCIIOJb3Ys BCE BPEMs OAUH M TOT XKe
unrepdeiic (IDE).
Menbmie koaa aas HanucaHusi. /s co3maHus OOJBIIMHCTBA TMPWIOKEHUH Tpedyercs
JIOCTaTOYHOE KOJUYECTBO CTAHAAPTHOrO CcTepeoTurnHoro koxa. B VisualStudio Takoit kon
TeHEepHPYETCs aBTOMATHUECKH.
HNuTynTuBHBIA cTHiab KoaupoBanus. [lo ymomuanuto VisualStudio dopmarupyer kox 1o
Mepe €ro BBOJA, aBTOMAaTMYECKHU BCTaBJIsSl HEOOXOAMMBIE OTCTYNBl U TPUMEHSS IBETOBOE
KOJMPOBaHUE /I BBIJACICHHUS DSJIEMEHTOB THUIIA KOMMEHTapueB. Takue HEe3HAYUTEIbHBIE
OTIIMYMS AENaloT KoJ Oosiee yAOOHBIM /Jisl UTEHUS] U MEHEe MOJIBEP>)KEHHBIM omnOkaM. MHorue
U3 (QYHKIMOHATBHBIX BO3MOXKHOCTeH VisualStudio HampaBieHbl Ha TO, YTOOBI MOMOTaTh
pa3paboTUMKy IenaTh CBOIO paboTy Kak MOKHO ObIcTpee. Y 100Hble (QYHKIUHU, BPOAE (PYHKIMH
IntelliSense (koTopasi yMmeeT MepexBaTbIiBaTh ONIMOKH W TpeiJiarath MpaBUIbHBIC BAPUAHTHI),
(GYHKIIMM TOMCKAa M 3aMEHbl (KOTOpasi MO3BOJISIET OTHICKUBATH KIIFOUEBBIE CJIOBAa KAaK B OJHOM
daiine, Tak ¥ BO BCEM MPOEKTe) U (PYHKIMH aBTOMATHUYECKOTO J00aBIeHUS U YHalleHUs
KOMMEHTapueB (KOTopasi MOXKET
BPEMEHHO CKpBIBaTh OJIOKM KOZa), MO3BOJISIOT pa3paboTunKy paboTaTh ObICTPO UIPPEKTHUBHO.
Bo3moxkHoctu otaaakm. [Ipennaraembie B VisualStudio MHCTpyMEHTBI OTJaAKH SBISIOTCA
HAWIYYIIUM CPEJICTBOM JJisi OTCIEKHBAHHS 3araJlouHbIX OIMMOOK ¥ JAHArHOCTUPOBAHUS
CTpPaHHOTO TMOBeAeHUs. Pa3paboTUuMK MOXKET BBINOMHATH CBOM KOJ IO CTPOKE 3a pas,
YCTAaHABIIMBATh WHTEIUICKTyalbHbIE TOYKHA TPEPHIBAHUS, TPHU OJKEIAHUW COXpaHSIs UX JUIs
HCIIOJIb30BaHus B OyAylleMm, U B J1000€ BpeMs IPOCMaTPUBATh TEKYILYI0 HH(GOPMAIUIO U3 TaMSTH.
Microsoft NET Framework
NET Framework — cpena s coznanust U 3amycka IpuiIoKeHH. Bee mpuiioxkeHus He MPoCTo
ucnonb3ytoT oubnroreku .NET Framework, HO ¥ BBINOTHSAIOTCS MO]] yIIPABIECHUEM €€ KOMIIOHEHT.
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E€ ocHOBHBIE KOMITOHEHTEI:

obmes3pikoBass  ucnodHsAomas  cpena  (CommonlanguageRuntime) — — auHaMHYeCKHi
KOMIIOHEHT;

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 NpocTpaHCTBaM UMEH. DTO O3HAYaeT, YTO
B o0meMm ciydae HMS Kjlacca MOXKET HMETh CIIOXKHYI CTPYKTYpy — COCTOSITH U3
MOCJIEIOBATEIbHOCTA WMEH, Pa3/IeJICHHBIX MEXIy coOoii Toukamu. [locieanee umsi B 3TOM
MOCJIEI0BATEILHOCTH COOCTBEHHO M ABIISETCS HMEHEeM Kiacca. Kiacchl, MMEHa KOTOPBIX
pa3auyaloTCs ~ JIMIIb  MOCIACIHMMH  4YjieHamMu  (COOCTBEHHO  WMEHaMH  KJIACCOB)
MOCIIEA0BATEIbHOCTEHN, CUNTAIOTCS IIPUHAJUICKAIIUMU OJJHOMY ITPOCTPAHCTBY UMEH.

[lomerienne tuna B MPOCTPAHCTBO MMEH IPUCBAMBAET 3TOMY THUIY JJIMHHOE UMsI, COCTOSILEE U3
BCEX MPOCTPAHCTB, KaK CEPUU UX MMEH, pa3esIeHHBIX TOYKaMHU (.) U 3aKaHYMBAIOIIEEeCs UMEHEM
Kjacca.

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

CpeactBoM "HaBuranuu'" Mo MpPOCTPAHCTBAM 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 MPOCTPAaHCTBAa MMEH HE OyleT KaKuM-IHOo
CHOCcOOOM TPHBS3aH K HAIIEMy MPOEKTy (HampuMep, OMUCAH B UCXOAHOM (Qaiijie MpoeKTa Win
OMKCaH B KaKOM- JINOO KOJE), MPHUBS3aHHOMY K 3TOMY MPOEKTY, Mbl HE MOJIYyYUM JOCTYIa K
COJIepKalIMCsl B HEM UMEHaM.

OcHoBbl hopm

Buewnuit BUJ NpuiloKeHUsl SBISETCSI HaM IPEUMYIECTBEHHO yepe3 popMbl. DopMbl ABISIOTCS
OCHOBHBIMH CTPOUTEIHHBIMU OsiokamMu. OHU TIPENOCTABISIOT KOHTEWHEp [UIS Pa3IHYHBIX
AJIEMEHTOB YIIPaBIEHUSA. A MeXaHU3M COOBITUH TO3BOJSET 3JeMeHTaM (OpPMbI OT3bIBATHCS Ha
BBO/I IOJIb30BATENsL, U, TAKMUM 00pa3oM, B3aUMO/ICHCTBOBATH € TOJIb30BATEIEM.

[Ipn otkpeiTum mpoekta B Visual Studio B rpaduueckoM pemakTope Mbl MOXKEM YBUAETH
BU3YaIIbHYIO 4acTh (POPMBI - Ty YacTh, KOTOPYIO MbI BUAUM TIOCIE 3aITycKa MPUIOKEHUS U Ky/a MBI
HEPEeHOCHM JJIEMEHThl ¢ MaHenu ynpasiaeHus. Ho Ha camom nene ¢opma CKpbIBae€T MOILIHBIN
(YHKIMOHAN, COCTOSAIIMA M3 METO/OB, CBOMCTB, COOBITHMH M mpodee. PaccMOTpuM OCHOBHbIE
cBoiicTBa (hopM.

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) R -
@ailn koHpUurypaummn = :

NPUNOKEHUS fa] Selution 'HelloApp' (1 project)
4 HelloApp

b S Properties

P =B References

¥l App.config

4 Farmil.cs

b Form1.Designer.cs
M Formi.resx

p ¥ Forml

P c* Program.cs

OuzaiHep dopmel Ha C#
Pecypchl dpopMel

Kog dopMel Ha C#

Touka Bxoaa B
nporpaMmy

Solution Explorer REETRRSTIGTE,



HecMoTpst Ha TO, 94TO MBI BUJIUM TOJBKO (OpMY, HO CTAPTOBOM TOUYKOW BXOjla B TpaduyecKoe
npUJIoKeHue ABisieTcs Kiace Program, pacrionosxeHnslit 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 Forml. Eciau Bapyr Mbl 3aX0TUM U3MEHUTH
CTapTOBYIO (OPMY B NMPHUIOKCHUH HA KaKyl0- HUOYIh APYTYIO, TO HaM HAJ0 U3MEHHTH B 3TOM
BeIpakeHUH Form1 Ha COOTBETCTBYIONIHIA KiIacc GOPMBI.

Cama ¢opma cnoxna 1o cogepxkanuto. OHa IeNMUTCS Ha Psii KOMIOHEHTOB. Tak, B CTPYKType
npoekTa ecTh (parin Form1.Designer.cs, KOTOPBIiA BBIMISIIUT IPUMEPHO TaK:

namespace HelloApp
{

partial class Form1

{

/Il <summary>

//l 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 = "IIpuBetr mup!";this.ResumeLayout(false);

}

#endregion

}
}

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

[Tpn no0aBneHUM 71EMEHTOB YNpaBJIEHUs, HAllpUMEp, KHOIOK, UX OIUCAaHUeTaKXe J100aBiIsIeTcs B
ATOT (haidr.

Ho Ha mpaxTuke Mbl peiko OyJeM CTalKUBaTbCs C 3TUM KJIAcCOM, TaK KaK OHU BBINOJHSET B
OCHOBHOM Jln3aiiHepcKkue (QYHKIUU - YCTaHOBKA CBOWCTB OOBEKTOB, YCTAHOBKA [IEPEMEHHBIX.
Eme onun ¢aiin - Forml.resx - xpaHut 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 HasbiBaeTcst 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();
}
}
}

ITo ymom4aHuIO 371€Ch €CTh TONBKO KOHCTPYKTOP (DOPMBI, B KOTOPOM IIPOCTO BBI3BIBAETCS METOJ]
InitializeComponent(), o0bsBICHHBI B (aiine muzaitHepa Forml.Designer.cs. IMeHHO C
3TUM (aiiioM MBI 1 OyzieM Oosble paboTaTh.

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

Properties * @ x
Form1 System.Windows.Ferms.Form -
RTINS
(ApplicationSetting -
(DataBindings)

(Mame} Form1

AcceptButton (none)

AccessibleDescripti
AccessibleMame
AccessibleRole Default

AllowDrop False
AutoScaleMode Font
AutoScroll Falze

AutoScrollMargin 0 0
AutoScroliMinSize O 0

AutoSize Falze
AutoSizeMode GrowOnly
AutoValidate EnablePreventFocus
BackColor |:| Control

Backgroundimage |:| (none)
Backgroundimagel Tile

CancelButton (none)
[N, Y I [ Y e T i
(Mame)

Indicates the name used in code to identify
the object.

BOABIIMHCTBO 3THX CBOWCTB OKa3bIBAe€T BIUSHHUE Ha BH3yaIbHOE OTOOpaxeHue (HOpMBI.
[TpoGexumcst To OCHOBHBIM CBOMCTBAM:

Name: ycranaBiauBaet uMsi OpMEBI - TOYHEE UM KJIacca, 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 MPEAJIOKEHHBIX IBECTOB HIIU HBCTOBOﬁ
HaJTUTPBI

BackgroundImage: yxa3siBaet Ha hoHOBOE N300pakeHHE POPMBI
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BackgroundImagelL.ayout: onpenenser, kak u300pakeHHe, 3aJaHHOE B  CBOICTBE

BackgroundImage, Oyznet pacronaratbes Ha hopme.

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 MUHHMHU3AIUH (OpMBI U KpecTHK. Ecim gaHHOE CBOHCTBO HMeEeT

3HayeHue false, To Mbl HE yBHJIUM HH HMKOHKY, HU 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 [10JIy4aTrh BBOJ OT

II0JIb30BATENsl, TO €CTh Mbl HE CMOKEM HaXKaTh Ha KHOIIKU, BBECTU TEKCT B TEKCTOBBIE [10JIS U T.]1.

Font: 3anaer mpudrt ms Bceit GopMbl 1 BCeX MOMEIIEHHBIX HA HEE HJIEMEHTOB YIPaBJICHUS.

OpnHako, 3a/1aB y 3JIEMEHTOB (POPMBI CBOM LIPUET, MBI MOXKEM TEM CAMBIM IIEPEOIIPE/ICITUTh €TI0

ForeColor: nser mpudra Ha popme

FormBorderStyle: yka3piBaer, kak Oyner oToOpaxaTbcsi rpaHuiia (OpMbl U CTPOKa 3aroyiOBKa.

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

IPOM3BOJIbHOMN (pOpMBI

HelpButton: ykassiBaer, oToOpakaeTcst I KHONKA CHPaBKu (pOpPMBI

Icon: 3agaet ukoHKy Gopmsbl

Location: omnpenenseT nojoXKeHue 1Mo OTHOIICHUIO K BEPXHEMY JIEBOMY YIIIy 3KpaHa, €Cly JJIs

cBoiicTa StartPosition ycraHoBieHo 3HaueHne Manual

MaximizeBox: yka3piBaeT, OyAeT JIM JOCTYIIHA KHONKA MaKCHMH3allMM OKHA B 3arojoBKe

dbopmbl

MinimizeBox: yka3biBaeT, OyA€T 11 10CTyIIHA KHOITKa MUHUMHU3ALUY OKHA

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

pasmep popmer Opacity: 3agaet mpo3padHOCTh GOPMBI

Size: ompenenser HayadbHBINA pazmep GOPMBI

StartPosition: yka3piBaeT Ha Ha4YaubHYIO TO3MIHUIO, C KOTOpOW (opma MmosBisieTcs Ha

JKpaHe

Text: onpeznensier 3aroy10BoK GopMbl

TopMost: ecau JaHHOe CBONHCTBO MMEET 3HadeHHe true, To (opma BcerjaOyneT HaxXoIUThbCs

MOBEPX JAPYTHX OKOH

Visible: BUJMMA m bopma, €CIH MBI  XOTHM CKPBITbH bopmy
OTIIOJIB30BATENS, TO MOKEM 33]I1aTh TAHHOMY CBOWCTBY 3HaueHue false

WindowState: yka3bpiBaeT, B KaKOM COCTOSHMM (opMma OyIeT HaxOJUThbCs 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 kozna). Ilepen Hamu 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 THMA 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: Ilosumust ¢gopmer Ha »dKkpane 3amaeTcs
CUCTEMOM

Windows, a pa3mep onpenessieTcs CBOMCTBOM Size
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WindowsDefaultBounds: Hauanshas nosumms u pasmep (GopMbl Ha 3KpaHe 3a/1aeTCsl CUCTEMOM
Windows

CenterParent: [Tonoxenue GpopMbl yCTaHABINBACTCS B LIEHTPE POAUTEIBCKOTO OKHA

Bce 1 3Hauenus coaeprkarcs B nepeuncienun FormStartPosition, mosromy, 4To0bl, HarpuMep,
YCTaHOBUTH ()OPMY B IIEHTPE IKpaHa, HAM HaJI0 MPOIUCATD TAK:

this.StartPosition = FormStartPosition.CenterScreen;

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

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

Kpome Toro, mbl MoxkeM B kadecTBe (poHa 3amarh m3o0pakeHue B cBoicTBe BackgroundImage,
BHIOPAB €ro B OKHE CBOMCTB MJIM B KOZIC, YKa3aB MTyThK U300paKEHHIO:
this.BackgroundImage = Image.FromFile("C:\\Users\\Eugene\\Pictures\\3332.jpg");

UroObl TODKHBIM 00pa3oM HACTPOMTH HY)KHOE HaMm OToOpakeHHe (OHOBOM KapTHHKH, HAJ0
ucnonp3oBath cBoiicTBO BackgroundlmagelLayout, koTropoe MoOXeT NpUHUMATH OJHO U3
CJIEYIOUIMX 3HAUYECHUI:

None: HM3o0paxeHne noMmeniaercs B BEpXHEM JIEBOM YIriIy (OpMBI M COXpaHSET CBOHU
MIePBOHAYAIILHBIC 3HAYCHHUS

Tile: M306paxkenue pacnonaraercs Ha popMme B BUJIE MO3AUKU

Center: V300paxeHnue pacroiaraercs 1o HeHTpy Gopmbl

Stretch: M3o06paxenue pacTsaruaercs 10 pa3MepoB (HGopMbl 6€3 cOXpaHeHUs POTOPIIHA

Zoom: V1300paxeHne pacTSITUBACTCS 10 Pa3MepPOB (POPMBI C COXPaHECHHEMITPOIIOPIIHIA
Hanpuwmep, Pacmonok UM bopmy 1o LUEHTPY skpana: this.StartPosition =
FormStartPosition.CenterScreen;

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

DateTimePicker

DateTimePicker mpezacraBisier pacKkpbIBarOIIMNACS MO HAXKATHIO KaJeHJapb, B KOTOPOM MO>KHO
BBIOpATH JaTy. COOOM PJIEMEHT, KOTOPBIN C IOMOIIBIO TMEPEMEINIECHHS TIOI3YHKA TTO3BOJISIET BBOIUTD
YHCJIOBBIE 3HAUCHUS.

2015r.

|

30 3
10

1415 16 17
23 2

28 29 30 91

aCeroann: 11.05.2015




Haubonee Baxxubie coiictBa DateTimePicker:

Format: onpenensier popmar oToOpaXkeHHst JaTHI B 3JIEMEHTE YIIPABJICHUSI.

Moxer npunumath cienytonire 3HaueHusi: Custom: dopmat 3amaercs paszpaborunkom Long:
TIOJTHAS JlaTa

Short: nata B cokpamieHHOM popmare

Time: dopmar a1 paGoTsl ¢ BpeMeHEM

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

MinDate: MmunuManbHas 1ata, KOTOPYI MOKHO BBIOpaTh

MaxDate: nanGosnbinas 1aTa, KOTOPYIO MOKHO BBIOpaTh

Value: onpeneneste Texyuiee BeiOpanHoe 3Hauenue B DateTimePicker

Text: nmpeacTaBiseT TOT TEKCT, KOTOPBIA O0TOOpakaeTcs B HIEMEHTE

CgoiictBo Value xpanut o0bekT DateTime, mo3ToMmy ¢ HUM MOXKHO paboTaTh Kak U C JI000MH
npyroii naroil. B nannoM ciydae BeIOpaHHast JaTta mpeodpa3yercsi B CTPOKY BPEMEHHU.

Bul BuiSpamm: 22:44:16

| 2244

MonthCalendar
C momomipto MonthCalendar Taxxe MOXHO BBIOPATh ATy, TOJBKO B JAHHOM CITydae 3TOT JJICMCHT
MIPEACTABIISIET CcaM KaJeHAapb, KOTOPBIA HE HAJI0 paCKpbIBATh:

7
i
-

L]
4

1
8
15
22
25
1 2 3 4 &5 6 7
—3Cerognn: 11.05.2015

(]
[="=1

Fa
4
an
18
25

5

12
19
26

PaccMoTpuM HEKOTOpbIE OCHOBHBIE CBOWCTBA HJIEMEHTA.

CBolicTBa BBIICIICHHS JIAT:

AnnuallyBoldedDates: conep>xut HaboOp 1aT, KOTOpble OyAyT OTMEYEHBI)KUPHBIM B KaleHIape
TS KaXKJI0TO TO/Ia

BoldedDates: conepxut Habop Aat, KOTOpbIE OYAYT OTMEUYEHBI KUPHBIM (TOJIBKO ISl TEKYILETO
roja)

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

MinDate: ompenenser MUHMMaJbHYIO naTy Juis BbiOOpa B KanmeHmape MaxDate: 3amaet

HaubonbInyto aaty i Beibopa B kanenaape FirstDayOfWeek: — ompenenser  nenp  Heznenw,
c KOTOPOTO JIOJDKHA

HAUMHATHCS HEJIENIS B KalleHAape

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

BoiziesieHus SelectionStart: onpenenser HaYaIbHYIO ATy BBIICICHUS

ShowToday: npu 3HaueHuu true oroOpakaeT BHU3Y KaJeHJaps TEKYIIYIO

aTy

ShowTodayClircle: npu 3HaueHum true Tekymas gara Oyaer oOBelneHa

KPY>KOUKOM

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

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

OnemeHT PictureBox

PictureBox mnpennasznauen mns moka3a uzoOpakeHuid. OH TO3BOJIET OTOOPa3UTh (hailiibl B
dopmate bmp, jpg, gif, a Tawke wmeradainsl UIOOpaKEHUH M WKOHKU. [l yCcTaHOBKH
n300paxenus B PictureBox MO»XHO HCTI0Tb30BaTh PSAACBONCTB:

Image: ycrananuBaer 00bekT Tuna Image

ImageLocation: yctaHaBiuBaeT myTh K M300paKeHUIO HA JUCKE WM B UHTEPHETE

Initiallmage: HekoTOpoe HavambHOE W300pa)KeHHE, KOTOpoe OymeT OToOpakaThbCs BO BPEMsI
3arpy3Ku riaaBHOTO U300paXKeHUs, KOTOPOe XpaHUTCs BCBoicTBe Image

ErrorImage: n3o0paxenne, KoTopoe O0TOOpakaeTcsi, €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 UMIIOPTa U300pakeHUs B MPOEKT, IJIE MBI
COOCTBEHHO M CMOXXEM BBIOpaTh HYKHOE H300pa)keHHE Ha KOMITBIOTEpE M YCTAHOBHTH €TO IS
PictureBox:

Resource context
(® Local resource:

pq Visual Studio
() Project resource file: z

rD\E[:ErhE['.F".EE[‘LIIEE[‘IE[x Ul‘timate 2015 CTP

oK Cancel

W 3ateM MBI CMOXKEM YBUACTH JAHHOC I/I306pa)KeHI/IC B PictureBox:

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 wu3o0OpakeHusi B PictureBox  umcmonb3yercscBoiictBo SizeMode, koTopoe
IPUHIMAET CICAYIOIINE 3HAUCHUS:

Normal: wn3o0pakeHHEe MO3MIIMOHUPYETCS B JIEBOM BepxHeMm yriy PictureBox, um pasmep
n3o00paxxenust He naMensiercs. Eciu PictureBox Gonbiie pazmepoB n3odpakeHusi, TO 1O CIIpaBa
Y CHHU3Y MOSIBJISIFOTCS MMYCTOTHI, €CJIM MEHbIIIE - TO H300paxeHne oope3aeTcs

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

AutoSize: snement PictureBox aBTOMaTH4ecKd pacTATMBAETCS, MOACTPAUBASACH IO Pa3MeEpbl
HN300paKCHHS

CenterImage: eciu PictureBox MeHbIe n3o00paxenusi, To n300pakeHre odpe3aercs Mo Kpasm
U BBIBOJIUTCA TOJBKO €ro LeHTpaibHas yacTh. Ecnu ke PictureBox Gomnbiie u3o0pakeHusi, ToO OHO
HO3HUIMOHUPYETCS 110 LIEHTPY.

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

Samanus

M3yunTh TEOpPETHYECKHE CBEACHHSI.

Coznatp coo0IIEHNE B KOHCOIbHOM NPUIIOKEHHH.

Co3natb npunoxenue WindowsForms o BapuaHTy, B KOTOpOE
no6aButh KHOMKY BBIXO/I.

[TopsoK BBITIOTHEHHS pabOTHI

3ananue 1 M3yuenue okoH u ciay:x0 cpeabl pa3padorku VisualStudio

[Tocne Be3oBa VisualStudio Ha skpaHe mNOsABISETCS TIJIABHOE OKHO.

OCHOBHBIMU JIEMEHTAMHU  SABJISIOTCS:

CTpOKa 3arojioBKa, Co/ieprKalllas Ha3BaHHWE NMPOrpaMMbl U UMsI OTKPBITOTrO (aiina, a TakkKe KHOIKH
CBEPTHIBAaHMS, BOCCTAHOBJIEHUS M 3aKPbITHUS;

CTpOKa MEHI0, KOTOpasi MpeJICTaBIIseT JOCTYI KO BceM (DYHKIMSIM U KOMaHJaM;

MaHEJb JJIEMEHTOB, COCTOAIIAS M3 HECKOJbKHUX 3aKJIaJ0K, Ha KOTOPBIX pacrojararmrcs
BH3YaJIbHbIE KOMIIOHEHTBI, UCIIOJIb3YEMBIE ITPH CO3/IaHUU IPOTpamMM;

OKHO CBOMCTB, B KOTOPOM IPOM3BOJUTCA HACTPOMKA OCHOBHBIX CBOWCTB BH3YaJIbHBIX
KOMIIOHEHTOB;

CIIUCOK OIMOOK, COAepKaIIUi OIMOKY, HallIEeHHbIE TPAHCISITOPOM Ha BCEX ATAMAX MOCTPOCHHUS
IIPOEKTA:

0003peBarelnb penieHui 00ecieunBaeT BEIOOP PEIICHUS, TPOEKTA, UCXOIHOTO (haiisia, CChUIOK Ha
BHEIIIHUE COOPKHU M MPOUYUX PECYPCOB, KOTOPBIE HOOPA3YIOT TPOEKT.

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 O0o3peBatee peieHnii nosBUTCs HOBbIM MPOEKT.

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

JIrobass mporpamma Ha si3bike C# - 3TO0 HabOp KJIaccoB, KOTOpPbIE B3aUMOJICHCTBYIOT IpPYT C

JIPYTOM.
B omHOM U3 KIaccoB 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 ucnoaHsaeMmyro nporpammy EXE, BnpoTuBHOM ciiydae —
6ubmmorexy DLL. Knaccel Moryt ObITh BIOXEHbI Apyr B jApyra. Ho Touka BXxoja JOJKHA OBITh
TOJIBKO B OJTHOM.

Knacc onpezensercs ¢ MOMOIIBIO KIIFOYEBOIO CI0Ba class, mociae KoToporoujer ums kiuacca. Teno
KJIacca 3aKJIF0YaeTCs B (PUrypHbIE CKOOKH.

SA3pik nporpammupoBaHuss C# 4yBCTBUTENEH K PETHCTPY CHUMBOJIOB, ITO3TOMYy Merona Main
JIOJKEH HauMHaThes ¢ OoiblIol OykBbl. KpoMe TOro, 3TOTMETO ] OJIKEH ObITh OMpENeNIeH Kak
static, 4TO MO3BOJMT BBI3BATH METOJ 0€3 co3JaHMd OO0bEKTa Kiacca. 3aroJioBOK MOYKHO
0€300JI€3HEHHO YIPOCTHUTH, yOAIUB apryMEHTHI, KOTOpBIE, KaK MpaBwio, 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 mpuset! S, <®@amunus, Ums>, 31eck u paasctpeue!");
Console.ReadKey();

Haxxmure xknmaBumy FS i 3anycka npoekra. [losiBiseTcs OKHO KOMaHTHOM CTPOKH, COAEpKaIlee
CTPOKY.
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2 Cozpanue npmwioxenuss WindowsForms

SAnpom Windows-niporpamMm, HamucaHHbix Ha C#, sBusercs ¢opma. Dopma WHKANCYIUPYET
OCHOBHBIC (D)YHKIIMH, HEOOXOMUMBIE JUI: 1) cO3MaHUS OKHA, 2) €ro OTOOpaKeHUsI Ha dKpaHe U 3)
nosydeHus: cooOmnieHuii. 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 SKPaHHbIC KHOIKH, CIUCKH W (uaxku. Takum oOpazom, GpopMy MOKHO
NPEeCTaBUTh B BUJIE KOHTeHHEepa Aist Apyrux Windows-00beKTOB.

CoObITHE — 3TO HEYTO, MHUIIMHPYEMOE NEHCTBUSMHU MOJBb30BATEsl MPU paboTe C OKOHHBIM
uHTEepdeiicom.

B Windows omnpeneneHbl pa3inyHble TUIBl YIPABISIOIUX 3JIEMEHTOB: dKpaHHbIE KHOIKH,
(u1axKu, NepeKIrYaTeNn, OKHa CIIUCKOB.

HecmoTpss Ha pasnmuuust MeXAY HHMH, CIOCOOBI KX CO3aHHsA W 00pabOTKH MpPHUMEPHO
OJIUHAKOBBI.

B wmento ®aiin BeiOepute komanay Coznate u menkaute [Ipoext. Beibepure 1a0JIoH
[Tpunoxenue WindowsForms, B one Mmsa BBeaute

MyProject u Haxxmute kHOnKy OK.

Otkpoercss  koHcTpykTOop WindowsForms c bopmoii Windows. 10
0JIb30BaTENbCKUM HHTEp(dEIC A1 CO3/1aBaeMOro MPUIIOKEHHS.

Hecmotps Ha TO, 4TO MBI BUAUM TOJBKO (OpMY, HO CTApPTOBOI TOUKOH BXoja B rpaduueckoe
MIPUJIOKEHUE sIBJIsieTCs Kacc Program, pacnonioskeHHbli Bdaiiie Program.cs:

B menro Bua menkuaure [lanens 371€MEHTOB, YTOObI OTKPBITH CIIUCOK JIEMEHTOB YIIPABJICHUS.
Pa3Bepuure cnincok CTaHIapTHbIE 3JEMEHTHI YIIPABIECHUS M MEPETAIIUTE IEMEHT YIPaBICHUS
Label.

Takxe, U3 crvcka naHenu 31eMeHToB CTaHIapTHbIE SJIEMEHTHI YIIpaBJIeHUs epeTamuTe B Gopmy
KHOIIKY Button 1 moMecTuTe ee psaoM ¢ MOIIKCHEO.

JIBaXIbl IETKHUTE HOBYIO KHOIIKY, YTOOBI OTKPBITH pelakTop koja. Visual C# BcTaBMI METO[ C
umeHeM button] Click, KoTopblii BBIIONHAETCS IPU HAXKATUM KHOTIKH.
M3MeHnTEMEeTOICIEAYIOIIUMOOPa30M.

private void button1_Click(object sender, EventArgs e)

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

}

HaxxmuTte xnaBuiry F5 4To0bI CKOMIUINPOBATh U 3aITyCTUTh MPUIOKEHHUE.

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

Jns mpeoOpa3oBaHys IEpEMEHHBIX B IPYroi TUII BOCIONIb3yiTeCh 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  oTtoro  HEOOXoauMO — 3amaTh  KOMaHAY  INpeoOpa3oBaHUs
Convert. ToInt32(<rekcToBO€ 3HaUECHHE™>).
Hampumep, Convert. ToInt32(label1.Text).

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

textBox 1.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)
[Topsitok BHIMOTHEHUS PaOOTHI
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 — HAJIIUCH MEHSIOTCS
MECTaMH.

Pa3zpaboTka mpoekTa, coiepxkamiero ¢opMmy, Ha KOTOPYI IOMEIIEHa KHONKAa M 3JIEMEHTHI
ynpasneHus label u textBox. Ilpu Haxkatuu Ha KHOIIKY COAEpPKMMOE 3JIEMEHTA YIIpaBJICHUS
textBox 1 Belmaercs B aniemenTe ynpasieHuslabell.

Pa3pabotka mpoekrta, comepxaiiero ¢GopMy, Ha KOTOPYIO IIOMEUIEHa KHOINKAa W 3JEMEHT
ynpasineHus label, comepkammii ynciaoBoe 3HadeHue. lIpum KaxaoM HaXaTUM Ha KHONKY K
COJIEpXKUMOMY dJIeMeHTa yrpasienus labell nobGasisiercs emie equHUIIA.

Pa3pabotka nmpoekTa, cofep:xaiiero ¢Gopmy, Ha KOTOPYIO IOMeIlleHa KHOIKa yrnpasieHus, label
u 2 snemeHTa textBox. Ilpu HaxaTny Ha KHOIIKY COZIEpKUMOE 3JIEMEHTOB yIpaBieHus textBox1 u
textBox2 Beinaercs B anemenTe ynpasieHus labell.

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

Pa3zpaboTka mpoekTa, cogepxkamiero ¢GopMy, Ha KOTOPYIO IOMEIIEHbl KHOIKA, 3JIEMEHTHI
ynpasieHus textBox u label. [Ipu Haxxatun Ha KHOTIKY cozepkumoe textBox Bbigaercs B label.
Pa3zpaboTka mpoekrta, coxepxkaiero (Gopmy, Ha KOTOPYIO NOMEILIEHbI KHOIKA, JBa 3JEMEHTa
ynpasieHus textBox, coxepxamux umcna, u label. Ilpm HaxkaTuu Ha KHONKY COAEPKUMOE
textBox ckiiazpIBaeTcs ¥ BBIAAETCS MOCie cojepkumoro label B Buje cooOiienns B MessageBox.
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PazpaboTka mpoekTa, coaepxamero (opMy, Ha KOTOPYIO IOMENIeHa KHONKAa M 3JEMEHT
ynpasieHus label ¢ mpou3BoIbHBIM TeKCTOM. [IpM HaXkaTMM Ha KHONKY COAEPXKUMOE 3JIE€MEHTa
ympasnenus label n3amensiercs Ha Ha3BaHKE Ballel TPYIIIIHL.

Pa3zpaGotka mpoekra, cozaepxamiero ¢GopMmMy, Ha KOTOPYIO IIOMELIEHAa KHOIKAa M 3JIEMEHT
ynpasnenus label, B koropom conepxkutcs cnoBo «ceroqus» u dateTimePicker. Ilpu naxaruu Ha
KHOIIKY coepKuMoe ieMenTa ynpasieHus dateTimePicker no6asnsiercsiB label.

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

Pa3pabotka npoekTa, cogepxaiiero ¢opmy, Ha KOTOPYIO IOMEIIEHa KHOIKa M JBa 3JEMEHTa
ynpasienus label. Ilpu Haxkxatum Ha kHONKY B MessageBox BblIaeTcs colepKUMOE 3JIEMEHTOB
ynpanienus labell u label2.

Pa3zpaboTka mpoekra, comepxamero (GopMmy, Ha KOTOPYIO IOMEIIEHa KHOMKa M 3JIEMEHTHI
ynpaenenus textBox um dateTimePicker. Ilpm Haxkatum Ha KHONKY COJEPKUMOE DJIEMEHTA
ynpasnenus dateTimePicker Beinaercs 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 »3JIeMEeHTa ympanieHus labell noOaBisieTcst comepkuMoe 3JIeMeHTa
ynpasieHus textBox.

Pa3zpaGoTka mnpoekra, coxepxamiero (opMmy, Ha KOTOpYIO IOMEIIEHAa KHOMKA M 3JIEMEHT
ynpasieHus label, comepkammii unciaoBoe 3HadeHue. lIpu KaxIoM HaKaTUU HA KHONKY K
coJiepKUMOMY 3JieMeHTa yrpasieHus labell nobasmusercs emie equHULA.

PazpaboTtka mpoekra, copepkamero (opMy, Ha KOTOPYIO TOMEIIeHa KHOIKA, 3JIEMEHTHI
ynpasienus label u monthCalendar. [Ipu HakaTuu Ha KHOIIKY B 3jieMeHTe yrpaBieHus labell
BBIJIaeTCsl BEIOpaHHas naTa, a B label2 nenp nenenm.

Pa3zpaGoTka mpoekra, conepxamero (GopMmy, Ha KOTOPYIO IOMEILIEHa KHOIKA, 3JIEMEHTBI
ynpasieHus label, B kotopbix nmomenieH TekcT, 1 monthCalendar. Ilpyu Ha)xaTum Ha KHOIKY B
anemeHTe ynpasieHus labell no6asnsercs Texymas aata, a B label2 nens nenenu.

Pa3pabotka mnpoexta, coxaepxkamero ¢opMy, Ha KOTOPYIO TIIOMEIIEHAa KHOMKA, 3JEMEHT
ynpaBineHus 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
ynpasienus label u dateTimePickerl. Ilpu HaxkxaTum Ha KHOIIKY B 371eMeHTe ynpasieHus labell
BBIJIa€TCs BHIOpaHHAs JaTa, a B label2 nenpHeaenu.

Pa3zpaGoTka mpoekTa, coiepxamero (GopMmy, Ha KOTOPYIO IOMEIIeHa KHOIKA, 3JIEMEHTBI
ynpasieHus label, B kotopsix nomemien Tekct, u dateTimePickerl. IIpu HakaTMM Ha KHONKY B
aneMeHTe yrpasieHus labell no6aBnsercs Tekymas aata, a B label2 nenp Hepenu.

Pa3pabotka mpoekra, conepkamiero (opMmy, Ha KOTOPYIO NOMEIIEHAa KHOMKAa M 3JIEMEHT
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 BbiOpanHoi nate B dateTimePicker B labell nmobGaBnsercs nens Hemenu, a B label2
TEKy1ee BpeMms.

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 U I Yero npeHa3HaueHa?

Kax 3amath Ha3BaHue, BET U JIpyrue napameTpbl GopMbl?

Jns gero ucnosnb3yeTcs 3eMeHThl yipasienus label, textBox, kHomka?

Hns  4yero HCHOJIB3yeTCs DJIEMEHTHI yopasineruss DateTimePicker u
MonthCalendar?

Yewm otimuarorcst DateTimePicker u MonthCalendar?

IMPAKTHYECKASI PABOTA Ne 2 CO3JJAHUE KOHCOJIBHBIX ITPUJIOXKEHUI
Henu:
- BBEJICHHE B KOHCOJIbHBIC MpuiiokeHus C#.
3anauu:
- 0a3oBbIe cBenleHus O porpamMmmupoBanuu B cpene .NET;
- BBOJI ¥ BBIBOJ] B KOHCOJIb;
- CTPOKH U MAaCCHUBBI,
- CTPYKTYPBI U KJIacChl;
- CBEJICHUS O CUCTEME.
1.1. Konconsnoe nmpunoxenne Hello
['maBHast ocoOeHHOCTH Mpu MporpaMMmupoBanuu Ha C# — cHauana co3ja- ercs Kjacc, B
KOTOPOM OIpeielieH cTaTHuecKuii Metoa Main ¢ mapameTrpoM uiu 6e3 Hero. Koa mporpamMmel
OIMUCBIBACTCA BHYTPH OTOr0 MCTOAA W BBIIIOJHCHHE MPOrpaMMbl HAYHMHACTCA C HETO. I[pyraﬂ
0c00eHHOCTh — BCE ecTh 00BEKT, U Haciexyercs oT System.Object.
Cozmanum npoexT KoHcosbHOTro npuitoskenust C#, HazBanue SharpHello.
[Tocne co3nanus npoekra ¢aiin Program.cs conep>XUT NpUMEpHO CIIEAYIO- UM 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 SBJsieTcs System.
B HeM ompeaeneHO MHOroO JIpyrux HPOCTPAHCTB, KOTOPBIE MOJAKIIOUAIOTCA IO MEpe
HeoOxomumocth. Visual Studio aBroMaTH4ecKr BKIIIO- YaeT HEKOTOPBIE MPOCTPAHCTBA, ITO HE
3HAYMT, YTO BCE OHU MOTPEOYIOTCA.
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Uactu xona C# pacrionararoTcsi B MpOCTPAHCTBAX UMEH, Ha3BaHUE KOTO- PhIX COBIAIACT C
Ha3BaHUEM MPOCKTA, HO MOXKET U3MEHITHCS IPOTPAMMHUCTOM.

Beck xon pacnonaraercs BHyTpu mMetoga Main. Ceiigac 3TOT METOH CO- JIEPKUT TOJIBKO
oreparop Bo3Bpara return 0, ecnu ¢pyHkuus Main 0ObsIBICHA Kak int, MM HUYETO HE COACPIKHUT,
ecnu GpyHKIMs Main 00bsiBIeHa Kak void.

s BBOZIa M BBIBOJIA B KOHCOJb HcIoJb3yercs: kinace Console u ero mero- ner Write,
WriteLine, Read u ReadLine. MeTos! co ciioBoM Line 4nTaroT Wiu 3aMCHIBAIOT KOHEIl CTPOKHU
(cumBoI newline).

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

}
}

s mpoBepku 3amyckaeM npriioxenue npu nomornu Ctrl+FS5.
JloGaBuM B mIporpaMMy CTaTUYECKUN METOJI, MOJHOCTHIO COBMANAONIUi cMeTooM Main,
3a UCKIIIOYEHHEM TOT0, YTO Ha3BaHUE METOJa 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 MaCCHB TapaMETPOB, KOTOPBIH nepenaercs GpyHkun Main.
[TapameTpbl KOMaHHOW CTPOKH MEPETAIOTCS KaK MAacCUB, pa3Mep MaccHBa
— 910 ero cBoictBo Length. Jlna mepebopa 31eMEHTOB MaccuBa MOXKHO HC-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 HPUJIO- 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 mnpaBWIbHO, TO B KOHCOJb OyHeT
BBIBEJ/ICHO:

Hello, World!first
second456

Jns TectmpoBaHuUs JIydllle YCTAHOBUTH IApaMETpPbl KOMAaHJIHOM CTPOKH B CBOMCTBAX
npoekTa, paznen Debug, Command Arguments.

A Tenepb mpoOyeM BBIOJIHUTD TO e MpU oMoy 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 3amsaryro. byneM BbIBOIUTH
napaMeTpbl KOMaH/JIHON CTPOKH C YKa3aHUEM WX 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 (inti = 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 BeimoiHsieT MeTon ReadLine. Chavana B metone dialog
3aMPOCHUM UM T10JIb30BATEIIS:

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

}

3areM OOBSBISIEM TEPEMEHHYIO S THIMA String W NMPUHUMAaeM B HEE TO, YTO BO3BPATUT
meToJ 1 ReadLine. TTocie 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 3alpallldiBaeMble 3HAUYCHUS. YOexIaemcs, 4YTO 3HAYCHUS
HepeMeHHBIX BBIBOJIATCH.

IMPAKTUYECKAS PABOTA Ne 3. PEHLIEHUE 3AJAY C TIOMOUIBIO IUKJIOB U
BETBJIEHUI
YcaoBHbliii onepartop if

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

Ornncanue nporpaMmsbl

[IporpamMma mpenocTaBiseT MOJIB30BATENI0 BO3MOXKHOCTH BBECTH JaHHBIE O cebe B
dbopmare ankerbl. [y yKazaHUs IMOja MCHOJIB3yeTCsS KOMIOHEHT comboBox, oOpa3oBaHus —
radioButton, TOMOTHUTENHHBIX HABHIKOB (3HAHUS MHOCTPAHHOTO s3bIKA M YMEHHUs paboTaTh 3a
koMmmbroTepoM) — checkBox.

[To pe3ynapTaraM aHKETHPOBAHUS TMOSBISIETCS JHMAJIOTOBOE 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

a5 AnkeTa = II= ==

BeemuTe, noxanyiicTa, CEOW DaHHLIE

Bospact

Mon -

7] 3vaHwe wHocTpanHoro astika

OfipasoeaHue
A ] 3Harwe komnstoTepa

_! Ha4aneHoe

) cpegHee
Brisog

_! BbiClUEE

YcioBHbBI oniepaTop switch

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

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

KpBICBI, KOPOBBI, TWUIpa, 3aiilla, JApakoHa, 3MeW, JIOLIaau, OBIbI, 00€3bsHBI, IETyXa,
co0aKky U CBUHBHU.

Hanucate nporpaMmy, KOTOpast IO3BOJIIET BBECTH HOMEP I'oJja ¥ II€4aTaeT ero Ha3BaHue
10 CTapOSANOHCKOMY KaJeH1aplo.

BBoautrcs ron, m mporpamma otoOpaikaeT HHGOpPMALMI0 O >KMUBOTHOM-CUMBOJIE U
COOTBETCTBYIOIYIO KapTHUHKY (KOMIIOHEHT pictureBox).
CgoiictBo Imagelocation XpaHUT NOJHBIN MyTh K (ailly KapTUHKH.

Uro06bl HE yKa3bIBaTh MOJHBINA MYyTh, MANKy ¢ KAPTUHKAMU HEOOXOIMMO XPaHWUTh B TOM
&Ke Karanore, rae ¢ain npunoxenus. s omnagku nporpaMmsel U3 cpeabl C# manky KapTHHOK
HY>KHO TTOMECTUTH B KaTasior bin\Debug cBoero npoexra.
Cnpaska: 1996 r. — ros KpbIChl — HA4aja0 OYEPEIHOIO LIHKIIA.

WnTepdeiic

o' Forml [F=R[E=R(S

log

Cumeon
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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 510 B. A u B BBOIITCS OJIB30BATEIIEM.

B cmucke listBox moka3pIBarOTCS MPOMEXKYTOUHBIE PE3yJbTaThl CYMMHPOBAaHUS Ha
KaXKJIOM IIIare uKia.

Wutepdetic
(60 Limen =& [ |

Haith cymmy Bocex HaTypansHeIX Yncen S5=0+1

S=1+2

ot 1 oo 4 5=3+3

S=6+4

Haitma
10
Huxa for

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

Onwucanue mporpamMmmbl

ExxemecsuHas CTHNEHIUsI CTyJeHTa cOoCTaBisieT 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

o5 Pacuetsl cryaexTa |E|EI£—hJ
Cranexgmn py6.
Pacxope Ha 1 mecau pye.
Paccuvtam
HysHo nonpocute pyG.

IMPAKTUYECKAS PABOTA Ne4. IMTEPAJIBI
Onucanue 1aHHBIX

Tunsl 1aHHBIX HMMEIOT 0COOEHHOE 3HadeHue B A3blke C#, TOCKOJIBKY 3TO CTPOro
TUIIU3APOBAHHBIN SA3bIK. JTO O3HAYaeT, YTO BCE ONEpALMU IOJIBEPIalOTCA CTPOrOMY KOHTPOJIIO
CO CTOPOHBI KOMIIMJISITOpA HAa COOTBETCTBHUE THUIIOB, NPUYEM HEIONYCTHMbIE OIEpalu 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€ IMPOrpPaMMUPOBAHMSI BOOOILE HE CYIIECTBYET.
bonee Toro, TMm 3Ha4YeHHs OIpeNeNseT T€ ONEpalud, KOTOPbIE pa3pelIaeTcsl BBIIOIHATh Hal
HuM. Onepanusi, pa3pelieHHas s 0JHOI0 TUIA JaHHBIX, MOKET OKa3aThbCsl HEJOIMYCTUMOM is
Jpyroro.

B C# nmerorcs nBe oOuiye KaTeropuy BCTPOEHHBIX THUIIOB JAHHBIX: TUIBl 3HAYEHUN U
CCBIJIOYHBIE TUIBL. OHU OTIMYAIOTCS MO COJIEPKUMOMY IepeMeHHOM. KoHlenTyalbHO pasHuLa
MEX/1ly HUMU COCTOUT B TOM, YTO TUII 3HaueHus (value type) XpaHUT JaHHbIE HEMOCPEICTBEHHO,
B TO BpeMsl KaK CCbUIOYHBIN THII (reference type) XpaHUT CCHUIKY Ha 3HaU€HUE (PUCYHOK 1).

OTU TUNBI COXPAHSIOTCA B PA3HBIX MECTaX MHaMsTH: TUIbl 3HAYEHHUI COXpaHSIOTCS B
001acTH, U3BECTHOM KaK CTEK, @ CCbUIOYHBIE THUIIBI — B OOJIACTH, HA3bIBAa€MOW YyIpaBiIsIeMOi
Ky4en.

Tune! JaHHEBIX

[ [
Tunel 3HaYeHUI CCBUIOYHBIC TUIIBI

[lenouunciaenusie
— THIIBI MaccuBbl

BemtecTBenHbIe
- Crpokn
THUIIBI

CHMBOJIBHBIN Kiaccwl

THUII ) 5

Jlornueckui
THII

JecaTnynsiii THI




Pucynok 1 — CtpykTypa TUIIOB JaHHBIX

ebie THIBI

uint, long v ulong (tabnuna 1).
Ta6auua 1 — Llemo4yucieHHbBIE TUIIBI

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

Tun Onucanue JInanazon [Ipumepsl
00BSABIICHHI
sbyte 8-OUTOBBII 3Hako- |-128:127 sbyte val = 12;
BbIM 1esbIi (1 OaiT)
Tun Onucanue /Inamna3on [ Ipumepsl
0OBABIECHUI
short 16-6uTOBBII 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- |19223372036854775808: 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 16-0uToBbIi 0e33Ha-KOBLIH : 65535 ushort vall = 12;
1enbiii (20aiiTa)
uint 32- OUTOBBIN Oe33Ha- 0:4 294 967 295 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 JIAaHHBIX C TUIABAIONIECH TOYKOM:
float n double. OHY TPEACTABIAIOT YHUCIOBBIE 3HAUEHUS C OJUHAPHON M JIBOMHOW TOYHOCTBIO
COOTBETCTBEHHO (Tabnuna 2).

Tabnuua 2 — BeliecTBeHHbIE THITHI

Tun

Ormcanue

Jnanazon

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

double |BemecTBeHHBIH ¢ 1ma- SE-324 1o |double vall = 1.23; double val2
BaroIeil TOYKOU C IBOM- 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 i MPUMEHEHHS B (DUHAHCOBBIX
BBIYHMCIICHHUSIX. DTOT THIT UMEET Pa3psAaHOCTh 128 OUT I mpeaCcTaBIeHUS YUCIOBBIX 3HAYCHHUI
B npenenax ot 1E-28 no 7,9E+28. Jlnsg oObuHbIX apudMeTHUIeCKUX BBIUUCICHUH C MIaBaOICH
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 pa3psuoB. brmaromapss sTomy Tunm gaHHbIX decimal crocoOeH
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 KOJOM, KOTOpBIM Ha3bIBaeTCA
toHnKooM (Unicode). B 1oHuKOE HAOOp CHUMBOJIOB MPEACTaBICH HACTOJIBKO HIMPOKO, YTO OH
OXBAaTbhIBAaCT CHMBOJIbI MPAKTHUYECKU U3 BCEX €CTECTBEHHBIX SI3BIKOB Ha cBeTe. B C# ompenenex
U char, npencrapistonil 16-paspsiiaple 3HaueHus: 6e3 3Haka B npezaenax or 0 go 65 535.
[Ipu osTomM cranmapTHeii Habop cuMBOJIOB B §-paspsgHom kojxe ASCII  saBnsercs
MOJIMHO>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". DTH JTOTHYECKue
3Ha4YeHHUs 0003Ha4aroTcsi B C# 3ape3epBUPOBAHHBIMU CIIOBAMHU frue W false COOTBETCTBEHHO.
CrnenoBarenbHO, TEPEeMEHHAs WU BbIpaXXeHHe TUna bool OyneT MPUHUMATh OJHO U3 ATHUX
JIOTUYECKUX 3HAYEHUH.

Crtpokn

OCHOBHBIM THUIIOM TIpH PabOTE CO CTPOKAMH SIBIISICTCA THI String, 3aJarOlIuil CTPOKHU
nepeMeHHON AnuHbl. Tum string TpeACcTaBlseT MOCIEAOBATENbHOCT, W3 HYNS WiH Oosee
CHMBOJIOB B KOJHPOBKE
Onukon. Knacc String B s3pike C# OTHOCUTCA K CChUIOYHBIM THnaM. Han crpokamu -
00bEeKTaMU J3TOTO Kjacca - OMNpeAeNieH IIMPOKHM Habop omepainuii, COOTBETCTBYIOIIUMA
COBPEMEHHOMY TPEACTABIECHUIO O TOM, KaK JOJDKEH ObITh yCTpoeH cTpokoBbld Tuil. [lo cyrtu,
TEKCT XPaHUTCS B BHJIE€ TIOCIE0BATEIIBHON TOCTYITHOM TOJIBKO JJIsl YUTEHUS KOJUIEKITMMOOBEKTOB
Char.

PaccmoTpum camblie momnylnsipHble JaHHBIE — MEPEMEHHBbIC W KOHCTaHTHI. [lepeMenHas -
3TO sYeiKa MamsATH, KOTOPOU MPUCBOCHO HEKOTOPOE UM U TO MUMS UCTIONB3YETCS IJIsl 1OCTyIa
K JTaHHBIM, PACIIOJIOKEHHBIM B TaHHOM stueiike. s ka0l mepeMeHHON 3aAaETCATUIT TAHHBIX
— JMAana3oH BCEeX BO3MOXKHBIX 3HAYEHHWH N7 TaHHOU mepeMeHHOW. OOBSABIAIOTCS MEPEMEHHbBIE
HEIMOCPEICTBEHHO B TEKCTe MporpamMMmbl. Jlydiie Bcero cpa3dy NpPHUCBOWTh WM HavdalbHOE
3HauEHUE C MOMOIILIO 3HaKa MPUCBOCHHS "=" (IepeMEeHHAass = 3HAYCHUE):
int a; // Toabko 0OBsIBIEHHUE
int b = 7; // OObsBiIeHIE U MHULIMATNU3ALIHS 3HAYEHUEM
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I[HH TOTO I-ITO6I:I HpI/ICBOI/ITB 3HAYCHUC CHMBOJIb
3aKJIIOYMTh 3TO 3HAUCHHE (T.€. CHMBOJI) B OJIMHAPHBIC KaBBIUKH:
char ch; // Tonsko 00bsBIIEHNE

HOM IIEPEMEHHOM, JIOCTaTOYHO

char symbol = 'Z'; // O06bsiBneHue u MHUIMANU3aus 3HadeHneM HecMoTtps Ha TO 4TO
LET0YHCIICHHBIHN, €ro He Ccleayer yTaTh cO BCEMH
OCTaIbLHBIMHA

OCJIIOYMUCIICHHBIMU THUITAMU.
YacTHBIM clIydaeM IEPEMCHHBIX ABJIAIOTCA KOHCTAHTBI. KoHcTaHTHI - 3TO IIEPEMCHHEIC,

S3HAYCHHUA KOTOPBIX HE MCHAIOTCA B HPOLCCCC BBIIIOJIHCHUA IIPOrpaMMBbI. KoHncTanThl

OIIMCBLIBAIOTCS KaK OObIYHAs NEpEMEHHAas, TOJIbKO C KIKOYEBBIM CJIOBOM const BIICpCan:

const int ¢c = 5;

B C# nutepanamu Ha3bIBarOTCs MOCTOSIHHbIE 3HAUYEHUs, NPE/ICTaB- JICHHbIE B YA0OHOM
i Bocpusitus ¢popme. Hanpumep, yrcno 100 sB- sisercst nutepanoM. Y JIMTEPANOB JA0DKEH
OBbITh TaK)K€ KOHKPETHBIN TUI, MOCKOJBbKY C# SIBJISIETCS CTPOrO THUIM3HPOBAHHBIM s3bIKOM. Ilo
YMOJTYaHHIO JTUTEPAIIbI C PUKCUPOBAHHON TOYKOM OTHOCATCS K TUITY int.
Jnsa ykazanus tuna long x aurepany npucoenuHsiercs cyboukc [ wim
L. Hanpumep, 12 — »s10 nutepan tuna int, a I12L — nurepan tuna long. {ns ykazanus
LIEJIOUMCIIEHHOT0 Tuna ©Oe3 3Haka K JuTepally npucoeau- Hsercs cypduxc u umm U.
CnepnoBarenbHo, 100 — a3to nurepan tuna int, a 100U — nurepan tuna uint. A s yka3zaHus
JUIMHHOT'O LIEJIOYHC- JIGHHOT'O TUMa 0e3 3Haka K JuTepaiy npucoenunsercs cypduxc ul wmm UL.
Hampumep, 984375UL — sto nutepan tuna ulong.

Kpome toro, ans ykazanus tuna float x nutepaiy npucoenuHser- cs cypduxc F umm f.
Hamnpuwmep, 10.19F — sto nutepan tuna float. Moxete naxe ykasaThb TUIl double, IpucoeIMHUB
K jutepany cypukc d wnu D, X0Td 3TO U3nuilHe. Benp, Kak ynoMuHaJIOCh BbIIIE, IO YMOJI-
YaHUIO JINTEPAJIbl C MJIABAIOILEH TOUKOM oTHOCATCS K TULY double.

U, nakoHen, juist ykazanus tuna decimal k nutepany npucoenu- Haercs cypduxc m umum
M. Hanpumep, 9.95M — 370 AecsaTUUHBIN JI1- Tepai Tuna decimal.
MartemaTuueckne QyHKINHA

Jns  paboTel ¢ JaHHBIMH MOTYT HCIOJB30BATHCS MareMaThdeckue (HYyHKIIHH,
npezcTaBieHHble Huxke (Tabmuua 3). s Tpuronomerpuue- ckux (yHKIMHA yroi 3aiaeTcs B

panuaHax.

Tabmuua 3 — CranaapTHble MaTeMaTH4Yeckue GyHKIUN

DyHKIUA

Onucanue

I Ipumepsl

Math.Abs

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

HBIX.

int i = Math.Abs(x);

Math.Acos

Apkkocunyc. Omnpenensiercst yrodi,
KOCHHYC KOTOPOTO paBeH YKa3zaH- HOMY
YHCITY.

double i =Math.Acos(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 KOTOpPOT'O paBEH yKa3aH- double i = Math.Atan(0.5);
HOMY YHCIY.
Math.Cos Bo3Bpaiiiaer KocCuHyC 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 - oOCHOBaHUE JIOTa-
pudma.
Math.Log10 Boruncnenue neciTuaHoOrojorapudma. Double x = Math.Log10(10)
Boszpaiaer u3 2-x uncen Oosbliee
Math.Max uyucio. Umeer 11 neperpyxensixmeronos. [Int x = Math.Max(10,20);
BosBparaer u3 2-x 4yncena MEHb-
Math.Min mee uncino. HMmeer 11 meperpyxkensixint X = Math.Min(10,20);
METO/JIOB.
Math.PI Bozspamiaer uucio [1u Double pi = Math.PI;
Math.Pow BrIamcaseT 4ncio, BO3BEIACHHOE B double i = Math.Pow(a, x);
CTerneHn: a*
Math.Sin Bo3sspamiaer cunyc yria. double p = Math.Sin(0.5);
Math.Sqrt Bo3sspaiaer KBagpaTHbIN KOPEHB. double r = Math.Sqrt(7);
Math.Tan Bo3zBpartaer TaHreHc yria. Double p =
Math.Tan(1.04);
BosBpamaer nHanbonbinee 1enoe uwucio,double p =
Math.Floor KOTOpO€ MeHblIe WM paBHO 3agaHHoMyMath. Floor (7.04);
YKCIy C IUIaBaroIen OTser : 7
3anATONU JBOMHOW TOYHOCTH.
Bo3sBpataer HauMeHbIIIee uenoe |double p = Math.Ceiling (7.04);
Math.Ceiling YUCJIO, KOTOopoe Ooisbmie win paBHOOTBET : 8

YKa3aHHOMY YHCITY.

OnepaTop npucBanBaHus

Omnepatop mpucBauBaHusi 0003HAuaeTcs OJUHOYHBIM 3HAKOM pa- BeHCTBa (=). B C#
orepaTop NpHUCBaMBaHMS JIEHCTBYEeT TakUM ke oOpa- 30M, Kak HU B JPYrHMX f3bIKax
nporpamMupoBanus. Huke npuseneHa eroobmas gpopma:
UMSl_IIepeMEHHOH = BbIPAKEeHHUE;

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

B mpuBenenHoM Beimie (pparmeHTe kKoma OAHO W TO ke 3Hadenwe 10 3amaercs s
MEPEMEHHBIX X, Y U Z C MOMOIIBIO €IUHCTBEHHOTO OIepaTopa MpUCBaWBaHMs. DTO 3HAUCHUE
MIPUCBAMBACTCSl CHa4aJla Ile- PEMEHHOM Z, 3aT€M IEPEMEHHOM y W, HAaKOHEL, NEPEMEHHOM X.
Takoli crmoco® mpucBauBaHus "Mo 1enouke" ympoOeH i 3adaHus OOIIEro 3Ha- YEHHUsS LEeJIou
rpyIIe MePEMEHHBIX.

YKopoueHHbIE 01IePaTOPbI IPHCBANMBAHUS

B C# npenycMoTpeHs! clieuanbHble yKopouenHble (COCTaBHbIE) oneparopsl (Tabnuna 4)
MpPUCBaWBaHUs, YIPOUIAIOIIME MPOTPAMMHPO- BAaHUE HEKOTOPBIX ONEpanuil MpHCBaHUBaHUS.
OOpartuMmcs cHauana K IpoCTOMY IIPUMEpY:
X=X+ 3;
// MOHO Tiepenucarh CIeayonM o0pa3zoMx += 3;

[Tapa onepaTopoB += yKka3bIBaeT KOMIWISATOPY Ha TO, YTO Mepe- MEHHOU X JOJKHO OBITh
IIPUCBOEHO €€ NIEPBOHAYAIbHOE 3HAUEHHE, YBEIIMYEHHOE Ha 3.
Tabnuna 4 — YKopodeHHbIE OlepaTophl MPUCBANBaHUS

Omnepatop IAHaJsIor

X 4+=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=x|1;
X A= 1 x=x"1;

VY yKOpOUYEHHBIX OIEepaTopoB MPHCBAaHUBaHUS MMEIOTCS J(Ba IJIaB- HBIX MPEUMYIIECTBA.
Bo-nepBbIX, oHU Oo0Jiee KOMIAKTHBI, YeM HX "He- COKpallleHHble" SKBUBAJIEHTHI. [, BO-BTOPBIX,
OHM J1at0T Oosiee 3 (heK- TUBHBIN UCIIOTHAEMBIH KOJI, TOCKOJIBKY JIEBBIN OMEpaH] 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 BO3BPALlAIOT KakK pe3yslbTaT IPUCBOEH- HOE 3HAYEHHE,
II03TOMY JOIYCKAETCsl CLEIIIICHUE

Onepanuy MHKpPEMeHTA + + U IeKpeMeHTa - -

Onepanuu UHKpeMeHTa (+ +) u JIeKpeMeHTa (- -) CBOAATCA K yBe- JTUYECHUIO (+ +) Uiu
YMEHBILIEHUIO (- -) OTlepaHja Ha €AUHUIYy. DTU ONEPaLMU BBIIOJIHSAIOTCSA ObICTpee, YeM OObIYHOE
CJIO’)KEHHUE U BBIYUTA- HUE.

Ecnu onepanys MHKpeMEHTa UM JEKPEMEHTa MOMEIlleHa Iepe/l NEPEMEHHOM, TOBOPAT O
npedukcHoil ¢opme 3anucu (++n uiam - -n). Ecnu omepanus MHKpEMEHTa WM JeKpEeMEHTa
3amucaHa TocJie rmepe- MEHHOM, TO TOBOPSAT O TMOCTGUKCHOM (opme 3amucu (n++ WIA n- -).
[Tpu npedukcHOl Gopme epeMeHHasi CHavyajla yBEJIMYMBACTCS UM YMEHBIIAETCS HA €HHMUILY,
a 3aTeM ee HOBOe 3HaueHue wucnonb3yerca. [lpu mnocrdukcHOl ¢opMe B BBIpaKEHUU
UCIIOJIb3YETCSI TEKYLIEE 3Ha- YEHHE IEPEMEHHOM, a MTOCIIE €€ 3HAaU€HNUE U3MEHSETCS Ha EAVHMUILY.
ITpumep:
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1) inti=1;
intj =i+ +*35;

2) int i=1;
intj=++i*5;

PesynbTar: Pe3ynbTart:
j=1%¥5=5 ]=2*%5=10
i=2 i=2
PaccmoTpum npropuTeTsl oneparuii (tabmauna 5). Tabnuma 5 — [Ipuopurers! oneparuii
[Ipuopurer |Kareropus Onepauun [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 -1 % CneBa HarpaBo
(YMHOXEHHE)
3 AJITUTUBHBIE + - CrneBa HarpaBo
(Cnoxenue)
A CaBur <<>> CrneBa HarpaBo
5 OTHOLIEHMS, poBepKal< > <= >=1is as CneBa HarpaBo
TUIIOB
[Ipuopurer |Kareropus Onepauuu [lopsinok
6 OKBUBAJICHTHOCTh == I= CneBa HarpaBo
U Jlornueckoe 1 & CrneBa HampaBo
3 Tornueckoe " CneBa HarpaBo
MCKJIFOYAroIee NI
(XOR)
0 UToruyeckoe NI | CrieBa HarmpaBo
(OR)
10 Ycnosuoe 1 && CrneBa HarpaBo
11 Venosroe NJIN I CrneBa HanpaBo
12 Y C710BHOE BBIpaXKCHUE ?: CripaBa HaneBo
13 [IpucBanBanue = *= /= o= += -= <<= >>= 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 pucymke 2 — paspa6orka anropurMa:
— BXOJHBIE IaHHBIC: X, Y, Z — JCHCTBUTENbHBIC YUCIIA;

— BBIXOAHBIC JaHHBIC: U— HCﬁCTBHTGHBHOC YHCJIO0.

C )

Brraucienne u

C )

Pucynoxk 2 — Cxema asiroputma petieHus 3a1a4u

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

60 Na6. pab. Ne1 Cr. rp. 740102 .. Ll et

]Eib@]l Beemte sHauenne X 34 textBOX1
]abEIZ Beeovre sHauenwe Y 0,74 textBOXZ

]ab 613 Beemwte sHaueHwe £: 1943 textB 0X3
] ab e ] 4 PesyneTaT BRINONHEHMA NpOrpamMMEl;
X8I ) textBox4
7-1943

Pesynetar U = 2, 40855707308056

buttonl

Jlns BBIBOA pe3yabTaTOB pabOThI MPOTPaMMBbI UCIIOJIB3YETCSI TEK- CTOBOE OKHO, KOTOPOE
IIPEJICTABICHO DJIEMEHTOM YynpaBsiieHus textBox. Ilocne ycranoBku cBoiictBa Multiline B true
MOSIBIISIETCS BO3MOYKHOCTB PACTATMBATh JJIEMEHT YIPABJICHHS HE TOJIBKO IO TOPU3OHTAIIN, HO U
[0 BEPTUKAJIU. A TOCII€ YCTaHOBKM cBoWcTBa ScrollBars B 3HaueHue Both B OKHE MOSABUTCS
BEPTHUKAJIbHAsSL, a IPU HEOOXOJUMOCTH U TOPU30HTAIIb- Hasl TIOJIOCHI MPOKPYTKH.
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Hudopmarnus, kotopas oToOpakaercsi IOCTPOYHO B OKHE, HAXO- JUTCSI B MACCHUBE CTPOK
Lines, xaxpaas cTpoka KOTOpPOro umeer Tum string. OIHAKO HANpSMYIO 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 HCHOJb3yeTcs
CBOMCTBO Text, K TEKYLIEMY COAEPKUMOMY KOTO- pOrO MOXHO JJOOABUTh 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 go0aBiis-
€TCsl 4YMCJIOBOE 3HA4YCHHE, TO €ro IPEeABAPUTENBHO HYKHO IMPUBECTH B CHUMBOJIBHBIN BUJ
metoaom ToString().

PabGora ¢ mporpammoii mpoucxomuT ciemyromuMm oOpa3zoMm. Ha- skmure (1ueiaxkHuTe
MBIIIbIO) KHONIKY “Brinonuute”. B okHe fextBox4 nosiBisercs pe3ynbTar. 3MeHuTe ucXoaHbie
3HA4YEHUs X, Y, Z B OKHax textBoxIl — textBox3 W CHOBa Ha)XXMUTE KHONKY ~BBINOJIHUTE’ -
MOSIBUT- CS1 HOBBIE PE3YJIbTATHI.

TekcT mporpaMmbl UMEET CIEIYIOIIHA 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 button1_Click(object sender, EventArgs e)

{

// CautbiBaHUE 3HAYEHUS X

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

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

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

// BoiBon 3HaueHus y B okHoO textBox4.Text += Environment.NewLine +"Y =" + y.ToString();
// CuutbiBaHue 3HaAYCHUS 7

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

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

/l Beiuncnsgem 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;

/I BeiBoguM pe3yinbTaT B OkHO textBox4.Text += Environment.NewLine +"Pe3ynprar U = " +
u.ToString();

}
}
}
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NuauBuayaabHbIe 32 1aHUS
PemmiTe nBe 3a/1a4n U3 NEPBOTO U BTOPOTO YPOBHEHN 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+42.5 X" tg x-1/3
3 sin(In|x|)-cos(Inx|) tg(x/2)-ctg(x/2)+x
4 x-2+sin(1/x) 3 X
O.4X12+arctg( )-X
5 e” ™ +In|x|-10 x’+3x 1-2x"-cos(3x)
6 cos(2x)-5x"+1 3.6-2.3x-3
7 :
7 1-x" + sin x - In|1+x| 3x- 3.7x L ox+5
8 31n (x° )+6 In|x|-6 X+3.6x-sin x’
9 X-2x*sin X-c0s X 3
cos(1.3x)+ *In x
10 x-In|1+x|-3 In(x*+5)-cos x
11 x-1/(3+sin3.6x) 1/(x°+13x)-arctg x
12 0.1x*-x*1nx| cos(arctg’x)-3
13 tg x-3tg"x+0.2tg’x 3#In(x"+2.8)-x
14 arccos x. |10 0.3x | 1/arctg x+cos x-4.2
15 3x°-4In|x-5| (1-2x)/(x*+5.4)
Bapuant f g
16 cos(2/x)-2sin(1/x) arctg X-sin“x+3
17 e - +5Inx-3| 13x%+13sin x+13cosx
18 3, In 0.7x—cos’x
sin(In|x|)+
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19 1 +sin*(x +y) 2 + [x2x/(1 + x")|
20 cos”(arctg(1/y)) 2 |cos(x— /6)|
21 1/(2x) + sin(y) > x [ Inx
22 v+ Xy + x/4] 3 5x[11gx (8.2
23 S 1g (x°)+3.2 1glx|-2 7.2*-5x-9.8
24 Bx01g x| [y’ —x+sin x|

3 7
25 3 2x Csin | x| 5*1g(x’+9.8)—x
26 7 35 | tex’ | 2 [sin(x’—  /3)]
27 DX Hx+7x/(tg'x +x7)| 5430 |cos® X7 |
28 9 3.2 Btex | 1g(3x"+6x+81)—y"
29 In(xy*+6™+31x)+71.5" 3 4x5 Dlgx |
30 51In (x° )+7.2 loga|x|/3 3 56275 1g7x |

IMPAKTUYECKAS PABOTA Ne 5. Koprexu
MaccuBbl

1.2.1. Cosnanue v BbIBOI MacCUBOB
Coztagym 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][];
// co3xaeM MacCHBBI
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for (inti=0; i < M.Length; i++) {M[i] = new int[i + 1];

}

// BLIBOOMM 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[jl1+ " '");

}
Console.WriteLine();

}

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

1. Nel. lomomHuTe MpUBEACHHBIN KOJ, 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, comepixana
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 kjiaaccoB B C#
Lenu:
- kyaccol C#.
3agaun:
- CO3/IaHUE CTPYKTYp U KJIaCCOB;
- Hacjel0BaHUE U MOJIUMOPPU3M;
- npoctpancTBa MeH. ONOpPHBIE JOKYMEHTBI:
2.1. Onpenenenue cTpyKTyphI
Co3nanuM NpoeKT KOHCOIbHOTro npuioxenus C#.
HasBanue npoexra — SharpStruct.

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

Huxe 00bsIBUM CTPYKTYPY, OIMCHIBAIONIYIO paOOTHHKA:
struct sEmployee {
public emp_type title;public string name; public short deptID;

}
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Crpykrypa C# MOXET MMETh KOHCTPYKTOpP, HO TOJBKO € mapamerpamu. OmucChIBaéM €ro B
ctpykrype sEmployee:

/] kOHCTPYKTOP

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

name = n; deptID =d;

}

Onwumem MeTo[ JUTst BeIBoa HH(GopMamu o paboTHuke (nepea Main):

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

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

}

B Main co3gaem npecTaBuTeNs 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.

Jns nmpeoOpa3oBaHMsl CTPYKTYPHOTO THIA B CCHUIOYHBIA THI MCIIOJIB3YETCS YHMAKOBKA.
Y1akoBKa BBIOJHAETCS MTPOCTO: MPUCBOCHUEM CTPYKTYPHOTO THIIA CCHBUIOYHOMY THITY (METOJ
Main):

// ymakoBKa CTPYKTYPHOI'0 THIIA B CCHIIOYHBIIA
object bill_inbox = bill;

OrnumieM ere 0JMH METOJI Kilacca MPorpaMMbl, KOTOPBIA PaCIIaKOBBIBACT CCHIIIOYHBINA THIT
B CTPYKTYpHBIN Tum. PacmakoBka Tak)ke BBIMOIHIETCS MPOCTO
MPHUBEICHUEM K CTPYKTYPHOMY THITY:
void UnboxsEmployee(object o) {

/" pacnakoBbiBaeM CCbLIOYHBIH THUN B cTpPYKTypHbIi sEmployee e = (sEmployee)o;
DisplaysEmloyeeStats(e);

}

B ¢ynkimun Main BbI3pIBaeéM HOBBINM METO/T IBaYK/IbI:

// ynakoBaHHBIH

t.UnboxsEmployee(bill_inbox);

// KOMIIWJIATOP MPOM3BOAMUT YNIAKOBKY ABTOMAaTHYeCKH

t.UnboxsEmployee(bill);

2.2. Onpenenenue Knacca

Coznanym NpoeKT KoHcosIbHOTO npuioxenus C#, nazsanue SharpClass.

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

class Employee {

/] 3akpbIThie 1aHHbIe Kiaaccaprivate string fullName; private short empID; private double

currPay;

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

yMoJT4aHuIo (63 mapaMeTpoB) SBIISIETCS 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:

// MeToOx 111 yBeJIMYEHUSsI 3apIJIaThI

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

}

A 3TO BUpPTYaJIbHbBIA METOI:

// BLIBOTUT CBEE€HUS O TEKYIEM COCTOSIHUM

public virtual void DisplayStats() { Console.WriteLine(''\nUmsi: {0}'", fullName);
Console.WriteLine(''3apniara: {0}", currPay); Console.WriteLine(''Ta6e/bHblii HOMep:
{0}"', empID);

}

Kon meTona Main onpenensieT IByX COTPYAHUKOB:

static void Main(string[] args) {

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

}

3ammyckaeM mporpammy, yoexaaeMcsi, 9T0 CBEJCHUS BBIBOIATCS. BTOpO COTpyIHHUK:
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. BHyTpeHHHE KIIaCChI
HoBoBeenenue C#, cBsazanHoe ¢ opranuzauueil .NET — BHyTpeHHHE KJIacChl U 3JIEMEHTHI.
BnyTtpennue ki1accbl MOKHO UCITOJIB30BATh TOJILKO BHYTPUTEKYIIEH COOPKH.
Ilepen knmaccom Employee onuiiem oauH Takoil BHYTPEHHUHN KJ1acc:
internal class EmployeeHelper {private string helpstring; public EmployeeHelper() { }
public EmployeeHelper(string hs) {helpstring = hs;
}
}

BayTpeHHuMH MOTYT OBITH Tak)Ke CTPYKTYpBI, MEPEUYUCICHHUS, METOJbI W CBOMCTBA.
Ornumiem B eMeHTax JaHHBIX kiacca Employee cepiiky Ha knmacc EmployeeHelper:
class Employee {
// 3akpbiThie nannbie kiaacca private EmployeeHelper helper;private string fullName;
}
B 3TOM HET HMKAKOro CMbICIA, IPOCTO TaK...
2.4. CaoiicTBa B KIIaccax

HoBbiM siBrisieTcsl Takke BO3MOXHOCTb OIPENENSITh HE TOJbKO METOJbl KJIACCOB, HO
cBoricTBa. CBOMCTBO 3a/aeTcs mporeaypamu get (uteHue) u set (3amuch HOBOTO 3HaueHus). Mx
elle Ha3bIBaIOT aKceccopaMmu (OT access) WM JKe reTTepamMu U cerrepamu. HoBoe 3HadeHHe
CBOICTBa MPHU 3TOM yKa3bIBaeTCICIENAIbLHBIM CI0BOM Value.
Onumem cBoiictBo Name u1st 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();

// necnonb3yem cBoiicTBO Kiaaccae2.Name = ""Ann''; e2.DisplayStats();

}

OO0patuM BHUMaHUE Ha OTCYTCTBUE CKOOOK () MOCciie MMEHH CBOMCTBA. CaMOCTOSITETLHO OMUIIIEM
cBoiictBo Salary (3apmuiara).

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

// cBoiicTBO TabeJbLHBIH HOMeP TOJIBKO /ISl YTEHHUS

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 MOXKHO HE
MMCaTh. )

B ¢yskumm Main BBIBOIMM 3HaU€HHE CBOWMCTBA JUIS €2:

Console.WriteLine(" Ta6eabHbiii Homep €2: {0}'", e2.ID);
3amycTuM MporpaMmy.
2.5. Crartuueckuii 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 OpraHu3al U

private static string company_name;

// nHa3BaHMe OpraHu3alNu

private static string company_name;

}

OnunieM cTaTHuecKuil KOHCTPYKTOP B Kitacce Employee:
/l craTHYecKNil KOHCTPYKTOP

static Employee() { company_name = "OTH MUDPHN"';
}

OrnumieM MeTO/T, BO3BPAIAIONINI Ha3BaHUE OpraHU3aINU:
// MeTO/1 BO3BpAaIliaeT HA3BaHHUE OPraHU3AIUN

public string GetCompanyName() {return company_name;
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}

B MeTozne Main BbIBe/ileM B KOHCOJIb Ha3BaHUE OPTaHU3AIINN
Console.WriteLine(''Metox: {0}'"', e.GetCompanyName());

MBI MOkeM TakKe ONpeaeInTh CTaTHYECKOe CBOMCTBO B Kitacce Employee:

// MBOIiCTBO BO3BpAalllaeT HA3BAHUE OPraHU3ALUHI

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'MYECKHUE. OITIEPALIMU HAZL CTPOKOBBIMU U CUMBOJIBHBIMHU
JAHHBIMH

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.
Bbryuciuth 3HaYeHUE JIOTMYECKOTO BBIPAYKCHUSI 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 = JIoXKb:
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. Crtpoxn
1.3.1. ®opmaruposanue cTpok
Cozmanum MpoeKT KOHCOJIbHOTO npuiiokenust C#, nazBanue SharpStrings.

Jns BeIBOJA JaHHBIX HCHONB3YIOTCS QopmaThl mpeoOpa3oBaHHii, 0003HA- yaeMbIe
OykBamu. Metoa Main.
BriBezieM B KOHCOITb HECKOJIBKO YHCEN B pa3HbIX hopMaTax:
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 (Bantota), D9 — neBsts uudp, E,
KaK | CJICJIOBAJIO OXKHJIaTh — SKCIIOHEHITUAIBHBIN GopMar, U T.11.

dopmaTHpoBaHUE BBHIMONHIET Takke MeToa Format xiacca String ¢ moiy-4eHHEM HOBOM
CTPOKH:
string s = String.Format(“Ha cuety {0:C}”, 99989.987); Console.WriteLine(s);

B kadecTBe mapamMeTpoB CTPOKH BBIBOJIa MOTYT HCIIOJIB30BATHCSI MACCHUBBI, TOT/Ia HHICKCHI
B OJIOKax {} COOTBETCTBYIOT MHJEKCAM dJIeMEHTa MacCUBA.
CHayaia Hy»HO co37aTh MacCUB THIa 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. Meroasl knacca System.String

Ctpoku B C# ABISIOTCS BCTPOSHHBIM TUIIOM JAaHHBIX, U OHH UMEIOT Koju- poBKy Unicode.
Crpoku mpoucxonsat ot System.String, u omepanuu co CTpOKa- MU — 3TO METOJbI U CBOMCTBA:
Length — Bo3Bpamaer ainHy ctpoku, Concat

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

CTpOKHU — CCBUIOYHBIN TUIT JAHHBIX, OJJHAKO MPU WX CPABHEHUU IIPH TO- MOIIH ONeparuii
«==» U «!=» CpaBHHMBAIOTCS 3HAYEHMs CTPOK, a HE ajapeca 00- jacteil mamsatu. Omnepanus +
neperpy’>keHa TakK, YTO OHAa aBTOMATHYECKHM BBI3BI- BaeT craTudeckwii meron Concat
(KOHKaTeHaIHsI).

OrnuceiBaeM JBE CTPOKU M CPABHUBAEM HX:

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

/l cpaBHUBaeM 3HaYeHUS CTPOK

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

} else {

Console.WriteLine(«Pa3Hble cTpoKHn»);

}

Yo6exmaemcs, 9To CTPOKH pa3Hbie. KoHKaTeHaIUs BBITOHIETCS TPOCTO:

// KOHKaTeHALUS

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

// uIeKkcaTop 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. VYupasnsromue nociaenoBaTebHOCTH

VYrpasmsromue mocie10BaTeIbHOCTH MPAKTUYECKU Takue ke, kak B C:

// ynpaBjsiionime nocJjieg0BaTeJJbHOCTH

string a, b, c;

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

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

// @ OTMeEHSIeT aelicTBHe YIPaBJIAOIIHAX MocJaeI0BATEeILHOCTEH ¢ =
@y»llocaenoBaresbHoctu orMeHeHnbl — C:\app\n.file»; Console.WriteLine©;
B C#, xak u B Java, 3HaueHHe CTPOKH HENb3d U3MEHUTb. MeTobl Kiacca
System.String BO3BpaliarOT KOMUU CTPOK M C STUM HUYETO HEJIb3s CENATh.

/] cTpoKYM He U3MEHSIIOTCS

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

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

1.3.4. Tloctpoutens cTpok

Jiist 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 HCHoiIb3yeM Meron ToString uToOBI mepeBecTu
conepkuMoe oobekTa StringBuilder B 0ObIYHBIN THIT JaHHBIX string:
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// monyunm string wu3 StringBuilder string e = buff.ToString().ToUpper();
Console.WriteLinel; Console.WriteLine(buff);

1.4. Tepeuncnenus
Co3znaaum MpoeKT KOHCOIBbHOTO mpuioxeHus C#.
Hassanue npoexkra — SharpEnums.
bazoBeiii Tun System.Enum wumeer MeTonpl M CBOMCTBA, KOTOPHIE MOTYT OOJIETYUTh
paboty ¢ nepeuyrcieHusMu. OnpenenuM cieayromee NepeuncieHue:
namespace SharpHello {enum emp {
manager = 1,
grunt = 10,
contractor = 100,
VP =99
}
class Program {
B Main BBIBOAMM THII IaHHBIX ITEPECUUCIICHUS:
// THIl TAHHBIX NePeYncIeHus]
Console.WriteLine(Enum.GetUnderlyingType(typeof(emp)));
[Tpu momomu Mmerona Enum.Format mMoxHO moiydnTh MHDOpPMAIHMIO O Te- pEeMEHHOU
MIePEUYHCIICHHUS:
// uaopmanusi 0 nepeMeHHOM nepedncaeHnst
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 MOJTYYUTh MACCUB JIEMEHTOB M€-PEUUCIICHHUS:
// uaopmanusi 00 FJIeMeHTaX MepPedUucIeHust
Array a = Enum.GetValues(typeof(emp)); Console.WriteLine(«3;1ementoB {0}.», a.Length);
inti=0;
foreach (emp e in a) {
Console.WriteLine(“Ha3Banue 3nementa {0} — {1}”, i++, Enum.Format(typeof(emp), e,
“G”));
}
CsoiictBo IsDefined:
// onpenensieT HAJIM4YMeE YJIEMEHTA NepPeducaeHus
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 ¥ CCBITOYHBIE TUITBI
Cozmanum npoekT KoHcobHOTO npuiioskennst C#, HazBanue SharpSAC.
Tunel C# nensiTcs Ha CTPYKTYPHBIE TUIIBI U CCHUIIOYHBIE TUTIBI.

K cTpyKTypHBIM THUITaM OTHOCSITCSI YHUCJIOBBIC THIIBI, IEPEUNCICHUS U CTPYKTYpHI. [laMaTh
JUIsT HUX BBIJENSETCS M3 cTeka Meroda. lIpu KomMpoBaHWM CTPYKTYPHOTO THIIA CO3HAETCS
MOOUTOBAS KOTIHSI.
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K cChUIOYHBIM THIIaM OTHOCSTCS KJIAcChl M MHTEpQeichl (a Takxke cTpoku). [lamsrs s
HUX BBIZCISICTCS U3 Kyud. [Ipr KOmupoBaHUM CCHUIOYHOTO THIIA CO3/IAa€TCs €I OJIHA CChIIKA Ha
TOT K€ OOBEKT.

OnuieM ciienyronme CTPYKTypy U KIIacc:
struct sfoo {

public int x;

}

class cfoo {

public int x = 100;

}

[lepBoe oTnW4Me CTPYKTYphl OT Kjiacca — B CTPYKType HENb3s MHHUIMAIU- 3UPOBATh
3JIEMEHTHI JaHHBIX, B KJIacCe MOXKHO (M HYX)HO). CTpyKTyphl U Ki1acchlC# OTINYAIOTCSA TEM, YTO
KOKIBINA JIEMEHT HMEET CBOM MOAU(HUKATOP TOCTyIA.

B Metone Main npoBeieM TeCThI CO CTPYKTYpo 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, s2.X);

// n3menum s2s2.x = 555;

// cnoBa BoIBOAUM cTPYKTYPHI s1 1 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

cluc2:

/l kaaccpl

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 MU
TIOMOIIN NEW, a MPEICTaBUTENb KJIacca CO3/1aeTCsl TOJIBKO MPH MO- MOIIIK hew.

1.6. Bce ecTb 00BEKT
CoznaauM MpoeKT KOHCOIBHOTO mpuioxeHus C#.
Hasanue npoexra — SharpObjects.
B .NET Bce ectb 00b€eKT, pou3BOAHBIN 0T System.Object, 1 Bce 00bEKTHIMMEIOT METO/IbI
ToString, GetHashCode, GetType, Equals.
B Main BbIBOJIUM 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();
/| Audopmanus 06 od0bexTe
Console.WriteLine(''ToString: {0}", p1.ToString());
Console.WriteLine(''HashCode: {0}'", p1.GetHashCode());
Console.WriteLine(''Type: {0}'", p1.GetType());
// co3naem eure oAHy ccblIKy Ha p1Program p2 = pl;
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// 06a s3x3eMIIIsIpa YKa3bIBaOT Ha oHY 00aacTh namsaTu?if (pl.Equals(p2)) {
Console.WriteLine(" Tot ke 3x3emmuisip!');

}
}

1.6.1. 3amemenue metonos SystemObject
Co31aauM MPOEKT KOHCOIBHOTO npuiioxenust C#.
Hazanue npoekra — SharpObjectOverride.
OmnuceiBaeM Kjacc Person:

namespace SharpObjectOverride {class Person {
public string name = "'"";

public string ssn ="'""; // Homep conuaIBLHOrO CTPAXOBAHUA
public byte age = 1;public Person() {}

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

}

}

struct sfoo {

3amemaem B kinacce Person metonsr 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 0) {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 ogunakoBbI'');

} else {

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

}

/| MmeHsieM cocTOsiHUE p2p2.age = 2;

// cpaBHUBaeM 3aHOBO

if (p1.Equals(p2) && pl.GetHashCode() == p2.GetHashCode()){ Console.WriteLine(''P1 u
P2 opnnakoBbl'');

} else {

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

}

// ucnosnb3yem 3amerenublii Mmetoa ToString:Console.WriteLine(p1.ToString());
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// WriteLine Bbi3biBaeT MeTo1 ToString aBTomaTuueckun
Console.WriteLine(p2);

Kpome BupTyanbHbIX MeTOAOB, System.Object umeer aBa crarudeckux me-tona Equals u
ReferenceEquals:
/I cratudeckue 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));

3amyckaeM mporpaMmmy, yoexkaaemcs, 9to p3 u p4 OJMHAKOBBI, HO HE OJIHO H TO XKe.
1.7. Cratnueckue metonsl knacca Environment
Co3znaaum MpoeKT KOHCOIBbHOTO mpuioxeHus C#.
Ha3Banue npoexkra — SharpEnviron.
Meton Main:
// onepanuoHHas 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 miargopmel NET
Console.WriteLine(".NET: {0}'"', Environment.Version);

1.8. KoHTpOiBHEIE BOIPOCH U yIPAKHEHUS

. Onummre curuatypy Merosaa Main.

. Kak mony4unts noctyn k aprymeHTaM KOMaHIHOU CTPOKH?

. Onummre BbIBOJ ¥ JOpMATHUPOBAHHBIN BBIBOJI IEPEMEHHBIX.

. [lepeunciure CTPYKTYpHBIC U CCHIJIOYHBIC THIIHL.

. UeM CTpYKTypHBIE TUIIbI OTIMYAIOTCS OT CCHUIIOYHBIX?

. HazoBuTe 0011ue MeTo 16l BCEX 0OBEKTOB.
INPAKTHUYECKAS PABOTA Ne 9. METO/IbI KIIACCA SYSTEM.ARRAY

1.9. Cnyuaiinbie uncna

CoznaauM MpoeKT KOHCOIBHOTO npuioxeHus C#.

HasBanue npoexta — SharpRandom.

OnuceiBaeMm kiacc Teenager:

class Teenager {

// DSt reHepanMu CIy4YaliHBIX YHCeT

private Random r = new Random();

}

Ornumem metox Complain (B kimacce Teenager):

public string Complain() {

string[] messages = new string[5] {

NN AW
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"A s poxen?", "OH nepsBbiii Havaux...", "S ycran...","HenaBmky mkoay!", "Bl Taaak
3a0ayxaaerech!"

b

return messages[ GetRandomNumber(5)];

}

Onumem meron GetRandomNumber (B knacce Teenager):

public int GetRandomNumber(int upperLimit) {

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

// B nuana3one ot () 10 upperLimitreturn r.Next(upperLimit);

}

Meton Main:

Teenager mike = new Teenager();

// mike, HauYMHAaH )KaT0BaATHCS

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

}

Kracc Array onpenensier MHOTO TUIe3HBIX MeTo10B: Clear — ouuniaeT/aMamna3oH MaccuBa,
CopyTo — komupyer maccuB B JApyroi, Reverse — pac- cTaBisieT 3JEMEHThI B 0OpaTHOM
nopsiike, Sort — copTupyeT MaccuB (eciu or- peaenieH unrepdeiic IComparer), u apyrue ...

B Main co3gaeM MaccuB U mpoOyeM HaWTH JIEMEHT:

string[] N = new string[] { ''123"", "'456", ''189" };for (inti = 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(''Pa3epuyTo"); 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]);

}

OuncTHUM OBa DJIEMEHTA:

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

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: IlosydnTh TNpakTUYECKUE HABBIKM  CO3JAHUS INEPETPYKEHHBIX
OIIepaTOpPOB U METOOB B KJlaccax
ITepedenn 000pyn0BaHUsSI M IPOTPAMMHOIO O0ecIIeYCHUS
[Tepconanbubrii komnbroTep Microsoft Office (Word, Visio) Microsoft Visual Studio
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Kparkue Teopernyeckue cBeeHus

IMonmumopdusm - obecreynBaeT BO3MOXKHOCTh 3aJIaHUS PA3JIMYHBIX —peanu3aui
HEKOTOPOIr'0 €IMHOIO 110 HAa3BaHUIO METOAA Ul KJIACCOB Pa3JIMYHBIX YPOBHEH HepapXui. SI3bIk
IPOrpaMMUPOBAHUSA  MOJACPKHUBACT  HOTUMOpP(U3M, €clid  KJIacChl C  OJAMHAKOBOM
cnenrukanueil MOTyT UMETh Pa3IMYHYIO PeaM3aIfi0 — HAIPUMEp, PeaT3alis KJiacca MOXET
OBbITh U3MEHEHA B MPOLIECCE HACTIEI0OBAHUS

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

Cy1iecTBOBaHUE B KJIacCe METOJIOB C OJTHUM U TEM K€ HMEHEM Ha3bIBAETCs MEPErPy3KOil,
a caMM OJJHOMMEHHBIE METO/bl Ha3bIBAIOTCS NEperpyKeHHbIMU. [leperpy3ka MeTo/10B MoOJIe3Ha,
Korja Tpedyercs pemiaTh MOAOOHBIE 33Jayd C pa3HbIM HabopoMm aprymeHToB. lleperpyska
METOJIOB OTHOCHUTCS K OJTHOMY U3 CITIOCO0O0B peayn3anuu noaumopdusma B C#.

[leperpy3ka xapakTepHa u JJ1sl 3HaKOB Onepanuid. B 3aBUCMOCTH OT TUIIOB apryMEHTOB,
OIMH M TOT JX€ 3HAK MOJKET BBINOJHATH (PaKTHUYECKH pasHble omepanuu. Kiaccmueckum
MIPUMEPOM SIBIISIETCS 3HAK OMEPAIlUU CIOKEHHS «1», KOTOPBIA UTPAET POJIb ONEPAINH CIOKEHUS
HE TOJILKO JUUIsl apu(PMETUUECKUX JTAHHBIX Pa3HBIX TUIIOB, HO U BBITIOJIHAET KOHKATSHAIUIO CTPOK.

[leperpy3ka TpeOyeT yTOYHEHHs CEMaHTHKH BbI30Ba MeTona. Korma BcTpeuaeTcs: BHI30OB
HENEeperpy>kKEHHOr0 METOJia, TO MUMs METOJa B BBI30BE OJIHO3HAYHO OIPENEISET, TEJIO KAKOIO
METOJIa TOJ’KHO BBIMIOJIHATHCSA B TOUKE BhI30oBa. Korja ke MeTo1 meperpykeH, To 3HaHUs UMEHH
HEJOCTATOYHO - OHO HE YHUKAJIBHO. YHHUKAIbHOW XapaKTEPUCTUKOM MEPErpyKEHHBIX METO0B
ABIIIETCS UX curHatypa. [leperpyxeHHble METOIbI, UMes OAMHAKOBOE UMS, JOJHKHBI OTINYAThCA
00 YUCIOM apryMEHTOB, JIMOO MX TUIAMH, JIUOO KIIOYEBBIMHU CIIOBAMH (OTMETHUM: C TOUYKH
3peHUsl CUTHATYpHI, KJIto4yeBble ciaoBa ref u out He OTIMYAIOTCS). YHUKAIBbHOCTh CUTHATYPHI
MI03BOJISIET BbI3BAaTh TPEOYEMBIi MeperpyKeHHbI METOI.

[leperpy3ka mupoko wucronb3yercss npu mnoctpoeHun Oubnuorekn FCL. Hampumep,
kiacc Convert, y koToporo 16 MeTOf0B C pa3HbIMM MMEHAMU, 3aBUCSIIMMH OT IIEJIEBOIO THUIIA
npeoOpazoBanusa. Kaxapiii u3 »Tux 16 METOAOB meperpykeH, U B CBOIO ouepelb, umeeT 16
peanu3anuii B 3aBUCUMOCTH OT THUIIa HICTOYHHKA.

ITpumep.
Meron Oyzaer 100aBISITh apryMEHTBI IPYT K APYTY 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 || b);

}

static void Main(string[] args)

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

}

[Ipu BbI30BE MeTONa, KOMIIUJISTOP caM pelaeT, kakoi BapuaHt metoga AddAndDisplay
HE00XO0/IMMO BBI3BATb.
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CoBepiieHHO  HEIOCTAaTOYHO, YTOOBI ~ METOABl  OTIMYAIUCh  TOJIBKO  TUIAMHU
BO3BpaIaeMbIX 3Ha4eHU. OHM MOTYT Tak)K€ OTJIWYAThCS YHCIOM CBOMX mMmapamerpoB. Korma
BBI3bIBACTCS MEPErPyKAEMbIHi METOJI, TO BBINOJHSETCS TOT €ro BapHaHT, MapaMeTpbl KOTOPOTO
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 TeOpeTHdecKHe CBEICHUS U 3aJaHue K paboTe
2 Hcnonb3ys 3agaHue NpakTUUeCcKo paboThl 22, co37aTh KOHCTPYKTOPBI M METO/IbI Kilacca
3 B coorBercTBMM C BapMaHTOM 3a/1aHUS COCTaBUTH OTJIAXKEHHYIO

IporpamMmmy.

HOpHIlOK BBIIIOJTHCHU S 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 BOIIPOCHI

BriBog

0Ok~ WN

BapuanTsl 3a1anuit
Coznatp B KJacce  METONbl,  Pa3InYaroluecs TATIOM  BO3BpAIaeMbIX
3HAYCHUI U TUIIAaMU apTYMEHTOB, COJIEpKaIIUE IEPErpy3Ky MeToa:
1. CymMa (0HOMEpHBIE MACCHUBBI, JIOTUYECKUE 3HAUCHUSI, IEITbIC 3HAYCHH )
2. Pa3HOCTB (MacCUBBI, CTPOKH, LIEJIbIE 3HAUECHUS)
3. TlpousBeneHue (MaTpHIIbI, JIOTHYECKUE 3HAUCHHS, II€TTHIC 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. OObeauHeHue (OKPYKHOCTH, CMEYKHBIE YIJIbI)

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

13. Cymma (BeKTOpa, JIOTHUYECKHE 3HAYCHHS1, BEIIICCTBCHHBIE 3HAYCHUS] )

14. TlpousBenenue (BeKTopa, IOTMYECKHUE 3HAYCHUS, BELIECTBEHHBIC 3HAUEHUS])
15. Ilepeceuenue (OKpyKHOCTH, MPSIMBIE)

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

17. TlpousBeneHue (MacCHBBI, JOTMUECKUE 3HAUCHUS, 1IEJIbIC 3HAUCHHUS])

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

19. Ortpurianue (JIoruecKre 3HaYEHUsI, CTPOKH )

20. Ilepeceuenue (OKpYXHOCTH, IIPSIMBIC)

21. Cymma (oIHOMEpPHBIE MACCHBBI, IOTUYECKUE 3HAYCHUS, 11EJTbIC 3HAUCHMS)
22. Pa3HOCTB (MacCHBBI, CTPOKH, IIEJTbIC 3HAUCHHS)

23. OObenuHeHUE (OKPYKHOCTHU, CMEKHBIE YIJIbI)

O oW

KOHTpOJ'leLIe BOIIPOCHI

1. Yro Takoe monmumoppusm?

2. Jiia yero npeiHa3HAUSHA IIEperpy3Ka?

3. K kakum srieMeHTaM Kitacca MpuMeHsieTcs eperpys3ka’?

4. Kakne xapakTepHUCTHKH OKAa3bIBAIOT BIHMSHUAE HA MICHTH()HUKAIMIO METOAA U
MOTYT OBITh IEPErPYKEHbI?

5. MoxHo 11 neperpy»arth BCTpoeHHble oneparmu C#?

6. O6mas popma neperpy3ku oneparopa.

7. UeM oTiMyaroTcs Neperpy3ku yHapHOTO M OMHApHOT'O OIIepaTopoB?

IMPAKTUYECKASA PABOTA Nel3-15.
Kiacc FileStream
Knacc FileStream npeacrasiisieT BO3SMOXKHOCTHU 110 CYMTHIBaHUIO U3 (haiina u 3anucu B ¢aitn. Ox
MO3BOJIIET paboTaTh Kak C TEKCTOBBIMM (haiimamu, Tak U ¢ OuHapHbiMU. OH co3gaéres
CJIEIYIOIIUM 00pa3oM:
FileStream fileStream = new FileStream(path, FileMode.Create);
3/1ech B KOHCTPYKTOp TepeAaeTcs JiBa mapamerpa: myTh K (aitny u nepeuncienune FileMode.
JlanHoe mepednclIeHHe YyKa3blBaeT HA PEXHUM JOCTyna K Qailly W MOXeT NpPUHUMATh
CJIEIyIOIINE 3HAYEHUS:
Append: ecnu ¢aiin cymecTByer, To TeKCT AoOaBisiercs B koHel (aiin. Ecnu daiina Het, To oH
coznaercs. @ai OTKPBIBAETCS TOJIBKO IS 3AMHCH.
Create: coznaercs HOBbIH (aiin. Eciu Takoil aiin yxxe cymecTByeT, TO OH Iepe3anuchiBaeTcs
CreateNew: co3naercs HOBBIN (aitn. Ecnu takoit daiin yxe cyniecTByer, TO OH HNPUIIOKEHUE
BBIOPACBIBAET OIIMOKY
Open: otkpeiBaeT ¢aiin. Ecou daiin He cyniecTByeT, BRBIOPaChIBACTCS UCKITIOUCHHE
OpenOrCreate: eciu (haiin cymecTByeT, OH OTKPBIBAECTCS, €CJIU HET - CO3/]aeTCsI HOBBIMA
Truncate: ecnu aitn cymecTByeT, TO OH mepe3anuchiBacTcs. Dail OTKPHIBAETCS TOJIBKO IS
3aIuCH.
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Taxke MOXHO UCIIONIb30BaTh CTaTHUECKHUE METOIbI Kiiacca File, Hapumep
FileStream fileStream = File.Create(path); // co3maTh HOBBIH (aiin

WA
FileStream fileStream = File.Open(path); // oTkpbITh (haiist ¢ JOCTYNIOM Ha YTEHUE U 3aMKCh
Jost paboThI c OMHAPHBIMH daiinamu npeaHa3HayeHa napa

kiaccoB BinaryWriter u BinaryReader. Otu kjaccel MO3BOJISIIOT YWTaTh M 3allMCHIBATH
JaHHBIC B ABOUYHOM (hopmare.

OcHoBHBIE MeTO1a Kitacca BinaryWriter

Close(): 3akpbIBacT MOTOK U OCBOOOXKAAET PECYPChHI

Flush(): ounmraer Oydep, TonuckiBas U3 HETO OCTABIINECS JaHHBIE B (haiii

Seek(): ycraHaBIMBaeT MO3UIIMIO B TIOTOKE

Write(): 3amuceIBaeT JaHHBIE B IOTOK

O6nbext BinaryWriter co3naércs Tak:

BinaryWriter binaryWriter = new BinaryWriter(fileStream);

Jlyist TOro, 9TOOBI 3aKPHITH TOTOKA U OCBOOOANTH PECYpPChl MOXKHO HCIONb30BaTh Meto Close().
Ho yno6Hee ucronb30BaTh TUPEKTUBY USing

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

using (BinaryWriter binaryWriter = new BinaryWriter(fileStream))

{
}

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

{
}

bunapusie ¢aiinsr (3anuch)

Co3nmaliTe METOI

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

KOTOpBI 3amuchiBaeT B (aii IenbIX 4Yucenl Ha0op 3HAYeHHM, MEepPeYnCICHHBIX uepe3
3amATy0. Yka3zanue EcTh pa3Hbie BUIBI OMMOOK, TPH KOTOPOM padoTa ¢ ¢ailyioM HEBO3MOKHA,
HanpUMep OTCYTCTBHE MpaB JA0CTyma K (aiiiny. UtoOsl nmporpamma He "BbuieTana', UCMONb3yHTe
KOHCTPYKLHUIO try...catch

try

{

}
catch (IOException e)

{
}

Hcnone3yiiTe try... catch B MeTo/ie WM moMecTuTe B OJIOK try BBI30B METO/A.

UrteHue 351eMeHTOB U3 Qaiina (mocieaoBaTeabHbIi JOCTY)

Jns  urenus 3HadyeHud w3 (Qaiina ucnonb3dyeM o0bekT Tuma BinaryReaderm  ero
MeToanl ReadBoolean(), ReadChar(), ReadDouble(), ReadInt32() u T.n. Co3maHue oOBeKTa
BinaryReader ananornyHo co3manuio o0bekTa kiacca BinaryWriter. s mocienoBaTenbHOTO
YTEHHsI 3JIEMEHTOB U3 (haiia UCroNb3yeM UKII:

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

// 3anuch nHOpMaIuu B (aiin

// 3anuch nHpOpMAIHU B (aiin

// KOz, BBI3BIBAIOIINNA OLIHOKY

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

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

{

/I 06paboTka 3HaUCHU N

}

Co3naiite METO
static void ReadFile(string path, uint n = 10, string delimiter =", ")
KOTOPBII MPUHUMAET UM (aiiyia HeNbIX YUCeN U BBIBOAUT UX HA KOHCOJb MO N YuCeN B KaX10i
cTpoke (3HaueHue mo ymomvanuro it N = 10, N > 0). Jlng mycroro ¢aiina BBIBOJUTH
coobmenue <empty file>. (Mcnons3zyem cBoiictBo Length o6nvekra FileStream)
Urenue r51eMeHTOB U3 (aiina (Ipou3BOIBHBINA JOCTYII)
B dethipéx crnemyrommx 3amgadax wucnonbdyeM Meron long Seek(long offset, SeekOrigin
origin) ycTaHaBIUBAET MO3UIMIO B MOTOKE CO CMEIIEHHWEM Ha KOJIMYECTBO OalT, yKa3aHHBIX B
napametpe offset. SeekOrigin - mepeuncienue ¢ TpeMs 3HaYCHUSIMU
SeekOrigin.Begin: Hauano ¢aiina
SeekOrigin.End: koner ¢aiina
SeekOrigin.Current: Tekymas mo3uIys B Qaiisie
CMmerieHre MOXKET OTPHUIATETbHBIM, TOTJIa KYpCOp CABUTAETCSA Ha3a/l, €CIIH MOJOXKUTEIBHOE - TO
BIiepe. Eciiu MBI XOTUM TpOYHTATh U3 (haiiiia MEeablX YUCEN TPEThE YHCIIO, MBI TTHIIEM:
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 mensix uucen. OOHYIUTb €r0 MUHUMAIbLHBIU DIEMEHT (CUUTATh, YTO B
¢aiine on equHCTBeHHBIN). Ecnu daiin mycT, Hu4ero He Aenartsb. Y kazanue. Bo-nepBoix, cieayer
HalTH TMO3UIMI0 MHUHUMAJIBHOTO 3JeMeHTa (Mmoib3ysck Position).Bo BTOpeIX, ¢ MOMOIIKIO
Meroaa Seek, ciemyer mepedTH B TMO3ZMIMI0 MHUHUMAJIBHOTO dSJEMEHTAa M 3amucarh B (haiin
MEPEMEHHYIO C HYJIeBbIM 3HaueHneM. TectupoBanmne. B OCHOBHOW IporpaMMe sIBHO CO3JaiiTe U
obOpaboraiite ueThipe (aitna (00s13aTeIPHO MPOBEPUTH MYCTOM W (Al U3 OJHOTO DJIEMEHTA).
Jns kaxxmoro Qaiina: pacrneyaTaTb HCXOIHOE COACPKUMOE, OOHYIUTh MUHUMAIIBHBIN 2JIEMEHT,
pacriedaTaTh cojiepkuMoe (aitia 1mocie M3MEHEHHUs. YKa3aHue K TeCTHPOBaHHIO. Y T00HO
3amurcaTth UMEHa CO3/IaHHBIX (hailioB B MACCHB CTPOK M 00pabOTaTh UX B LIUKIIE.
Jan OuHapHBIN (ails 1easix 9ucen. YBEIUYUTh BCE €ro 2JIEMEHTHI B JBa pa3a. TectupoBanue. B
OCHOBHOIl TIporpaMMme sIBHO co3faiite u oOpaboTaiite ueTsipe (aiina (00s3aTeabHO MPOBEPUTH
MycTOi U (paiis1 U3 OJTHOTO JIEMEHTA).
Jan ¢aitn nensix yucen (BO3MOXHO MycToi). MHBepTHpoBaTh €ro (To €cTb M3MEHHUTh B HEM
MOPSIZIOK ~ DJIEMEHTOB  Ha  oOpatHblii).3ameuanue. He  3a0ynbre, dYTO  HCHOIB30BATH
BCIIOMoOTaTeNnbHbIN  (haiin 3anpewaemca. TectupoBanue. B ocHOBHOII mporpamme co3fatbh |
o0paborarh deTbipe (aitna (00sS3aTeTbHO TPOBEPUTH IMYCTOM, ¢aiia W3 OAHOTO M JABYX
HIIEMEHTOB).
Jan OunapHbiii daitn. YaBouTh ero pasmep, 3amvcaB B KOHeEIl ¢aiiia BCE €ro HMCXOIHBIE
DIIEMEHTBI B oOpamnom niopsiake.3ameyanue. He 3a0yJbTe, 4TO UCIIOJIb30BaTh
BCIIOMOTATeNbHBIN (aitn zanpewaemcs. TecrupoBanue. B 0CHOBHOM TporpamMme sSIBHO CO3/1aiiTe
u oOpabortaiite Tpu (aiina (o0s3aTensHO MycTol (aiin, (haiia U3 0JHOTO 1EJIOTo YUCIa).
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O0paboTka TeKCTOBBIX (hailIoB
// uki o ctpokam (haiiia - mepBblii criocod
using (var sr = new StreamReader("a.txt"))
{

string line;

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

Console.WriteLine(line);

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

while (!sr.EndOfStream)

Console.WriteLine(sr.ReadLine());

}
Jan TexcToBblii (aiin. BeiBecTn Bce CHUMBOJBI, COAEp)Kaluecs B ATOM Qailie, ¥ UX KOJBI
(ucnionb3yiite meton Read()) . IlocuumrtaTh oOIIEe KOIMYECTBO CHMBOJOB B BBIXOJIHYIO
NEPEMEHHYI0 MeTOoJa. BBISICHUTH, Kakue KOAbl y CHMBOJIOB, 0003HAa4aroIMX KOHEL[ CTPOKU
(OTBET YKaKUTE B BUI€ KOMMEHTapusi). BeIsICHUTH KOJ1 poberna.
Jano memoe HeorpunarenbHoe gucio Nu  cumBon C.  Co3maTh  TEKCTOBBIA  (haid,
coziepskaii N CTpok, mepBasi U3 KOTOPBIX COCTOUT M3 OJHOro cuMBoisia C, BTOpas — U3 JBYX,
TpeThst — u3 TpEX u T.1. ([Tonp3yemes metomamu Write() u WriteLine())
Janbl 1Ba TekcToBBIX ¢haina. [lomucaTe conepkuMoe BTOporo aiiia B KOHEIl MEepBOro.
(Mcmonb3yem StreamWriter, HARIAUTE MTOAXOISAIINI KOHCTPYKTOP)
Jan TekcToBblii (aiin. Yipanuth M3 HEro Bce MyCThle CTPOKH. YKazaHue. Bce 3amaun
HA u3MeHeHue COJEPKUMOro  TEeKCToBoro  ¢aina  (KpomMe  JOIOJIHEHHUS)  pellarTcs
C HCIOJIb30BaHUEeM BpeMeHHOro aiiyia. Coznanne BpeMmeHHOro (haiina oOcyxaaercs Ha
JTAHHOU CTpaHHUIIC. BaMm Heo0Xxo0auMO0 Hamucars BCIIOMOTaTENbHYIO
dbyuknuio MakeTempFileName nnsi  reHepanuu uMeHu BpeMeHHoro (haiina. Ilepenenaiite
(GYHKIMIO C IaHHOM cTpaHuIlbl Ha s13bIK C# M nHunmanusupyire newFileName no onvcaHHomy
Ha CTpAHUIIE MPUHIUTTY.
Cpenctsa System.IO.File nmst paboThl ¢ TEKCTOBBIMH (haiiiaMmu
Jan TekcToBbIil (daiin. OmnpeneiauTh KOJIMYECTBO MYCTHIX CTPOK B 3TOM (haiine, UCIONb3ys
cratudeckuii Metoy; ReadLines kmacca System.lO.File.
Han csv-taitn, conepxamuii nensle yuciaa. HallTh cymmy umcen B KaxIoi crpoke caiina
(pemenue ohopMuTh B BUAE (DYHKIMH, BO3BpaIAONIed MAacCUB LENbIX uucen). s mycroit
CTPOKM cJenyeT Bo3BpamaTh HoONb. 3ameuanue 1.Kaxnmas crtpoka aiina B gpopmame
CSV (comma-separated values — 3HaueHus, pa3ieiNEHHbIEC 3alsTbIMU) COJACPKUT 3HAYEHUS,
paznenéHHple 3andaTbiMu. Ykazanume 1. Mcnonbs3oBare meton Split 1l M3BJIEUYEHHS] YMCENl U3
CTPOK " Mmeton int.Parse ns npeoOpa3oBaHus ux K TUITy integer Jis
cyMMupoBaHus. 3ameuanue 2. 3a1a4y MOXKHO pelaTh ¢ UCMOIb30BaHUEM SBHBIX ITUKIIOB, TN0O
C MCIOJIb30BaHUEM METO/I0B MIOCIIEA0BATEIHHOCTEH.
Hannas 3a0aua ne mpedyem umenus CO0EPAHCUMO20 haiios.
Co3math B TeKylieM Kartajore mamnky text files, co3gaTh TaM HECKOJBKO TEKCTOBBIX (hailioB
MIPOCTO «PYKaMU», MOKETE CKOTUPOBATH TyJa UMeEroIIuecs (haubl).
BriBectn mMmeHa ¢aitioB karasora text_files (mpomeaypa ¢ OgHUM MapaMeTpoM — 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 numeHam npedukc help-.

OT0 cienyeT BBIIOIHUTH B MPOLEAYpPYy C JBYMs IapamMeTpaMu — HMEHEeM Karajora u
npedukcom).

CHoBa BbIBecTH UMeHa (ailiioB Karajiora.

Ykazauus.

UtoObl  mony4uTh COMCOK HWMEH  (ailoB  Karajgora, HCIHOJB3YWTE  CTAaTHYCCKUM
meroa System.lO.Directory.GetFiles. Tekymemy  karajiory COOTBETCTBYET ums ',
poauTeabcKkomy — ...

Uto0bl oTaenuth coOCTBeHHO uMs (aiima OoT Bcero mytH K (aiiny (abCONOTHOTO WIH
OTHOCHUTEJILHOTO0) UCTIONIb3yiTe cTatnueckuii metos System.[O.Path.GetFileName.

s dbopmupoBanus MMEHU ¢aiina c yTEM o IIyTU u UMEHU
ucnoap3yite System.[O.Path.Combine.

Urto0bl eperMeHoBaTh (aiii, ucrnoibp3yiTe cratuueckuii meron System.lO.File.Move.

Jano HaTypanbHOe yuciio K ¥ TeKCTOBBIN (aiin, conepkamuii cioBa. Co3aaTh TEKCTOBBINA (aii
U 3amucath B HEro BCe CJoBa JUIMHBI K U3 HCXOAHOTO (aiija Mo OJHOMY CIOBY B
cTpoke. Ykazanue. Bocrionb3yiitech meroaoM System.lO.File.ReadAllText qyst YTEHUSA
UCXOHOIO ¢aiina u System.1O.File.WriteAllLines nns 3anucu HOBOI'O
daiina. 3ameuanue. CoBoM cuuTath HabOp CHMBOJIOB, HE COJEpXalluii MpoOesoB, 3HAKOB
NpENUHAHNS U OTPaHUYEHHBIN po0enaMu, 3HaKaMH MTPETMHAHMS WM Ha4aJI0M/KOHIIOM CTPOKH.
Ecnu ucxonuelii Qaiin He COAEpKHUT CIOB JIUHBI K, TO OCTaBUTh PE3YJIbTUPYIOMIMMA (aiin
nycteiM. TectupoBanme. Co3nare karajor input-files/task-04 u  106aBUTh Tyna HECKOJIBKO
BXOJIHBIX TEKCTOBBIX (haillloB, Ha KOTOPHIX BbI MPOBOJUTE TECTUPOBAHHE. YOETUTHCS, YTO
COOTBETCTBYIOIIME PE3yIbTHPYIOIIHE (Daliiibl COAEpIKaT TO, YTO HYKHO.

Jan TekcToBBI (ailsl, B KaxJ0H CTPOKE KOTOPOro 3alMCaHO OJHO WJIM HECKOJBKO CJIOB.
Co31aTh HOBBIN TEKCTOBBIN (hailil U3 OJJHOM CTPOKH, B KOTOPOW Yepe3 MpoOes 3alicaHbl epBbIe
CJIOBa CTPOK UCXOAHOTO (haiiia, 3aKaHYMBAIOIIHNECS HA 33JaHHYIO TIOJICTPOKY.

INNPAKTUYECKAS PABOTA Nel8
uHKancynsuus C#
1. LIEJIb PABOTBI
[lenbto paboTHI ABISETCSI OCBOUTH OCHOBHBIE HaBBIKM PaOOTHI ¢ OOBEKTAMH M KjaccaMu, 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 MOJIb30BATEIbCKHNA THII
nanHbix (user defined type, UDT), koTOpblii COCTOMT M3 JaHHBIX (YacTO Ha3bIBa€MBIX
aTpuOyTaMu WIM CBOMCTBaMH) U (DYHKIUSAMM JUIS BBIIOJIHEHUS C 3TUMH JAaHHBIMHM pa3IMYHbBIX
neiictBuil (3T PyHKIMK OOBIYHO Ha3bIBalOTCA MeToAaMu). Kiacchl MO3BOMISIOT IpyNnUpoBaTh B
€IMHOE 11eJI0€ JJaHHble M (PYHKLIMOHAIBHOCTb, MOJENUPYSl OOBEKTHl peabHOro Mupa. MIMeHHO
3TO CBOMCTBO KJIACCOB M 00O€CIEUYMBAET OJHO U3 HamOoJee BaXKHBIX MPEUMYIIECTB OOBEKTHO-
OPUEHTHPOBAHHBIX A3BIKOB IPOrPAMMHPOBAHUSI.
Cronmnbl 00bEKTHO-OPUEHTUPOBAHHOTO NMPOTPAMMHUPOBAHUS
B mo60om si3b1ke iporpaMMupoBanus C# pealn3oBaHbl TPU BOXKHEUIIIMX TPUHIUIIA — «CTOJIIA»
00BEKTHO-OPUEHTHPOBAHHOTO MPOTPaMMHUPOBAHUS:
* UHKAICYJISIIUA: KaK 0OBEKTHI IPSAYYT 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  «CTON» OOBEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHMS — TO MHKATCYIISIIHS.
Tak Ha3bIBacTCA CHOCOOHOCTh MPATATh JETATM peaM3alliid OOBEKTOB OT IOJIb30BaTeNCH
3TUX 00BeKTOB. Hampumep, mpenmnosokum, 4To Bl co3Aaiu Kiacc ¢ mmenemM DBReader (s
paboThI ¢ 0a30i TaHHBIX ), B KOTOPOM ompeaesieHo aBa riaaBHbiXx Metoaa: OpenO u Close().;

// Knacc DBReader ckpbIBaeT 3a CueT MHKAICYJISIMHA OAPOOHOCTH OTKPBITHS

// v 3aKkphITHS 633 TaHHBIX

DBReader

new DBReaderO;

f.Open("C:

\

foo.

m

df"};

// BeimionHsieM ¢ 0a30¥ JTaHHBIX 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
¢aiin naHHBIX. 3a CyYeT WHKAICYJISLUU [POrpaMMHUPOBAHHME CTAHOBUTCS IIPOLIE: BaM HET
HEOOXOUMOCTH  OECrOKOUTBCS 00  OrpOMHOM KOJMYECTBE CTPOK  KOZAA, KOTOpBIE
BBITOJHSIOT CBOIO 33Jady CKpbITO OT Bac. Bce, uto oT Bac Tpebyercs — co3/1aTh 3K3EMIUIIP
HYXXHOT'O KJjlacca U IepefaTb eMy HeoOXOquMble COOOIIeHUs (THIAa «OTKPLITh (ailyl ¢ uMeHeM
foo.mdf).

HacnenoBanue: oTHOIIEHHS «OBITb» U «UMETh

Cnenyroumii  cronn 0OBEKTHO-OPUEHTHPOBAHHOIO  MPOrPaMMUPOBAHMSI — HACJIEIOBaHUE.
ITon HMM mnOHMMAaeTCs BO3MOYKHOCTb CO3/1aBaTh HOBBIE OIPEIEIECHHS KJIAaCCOB Ha OCHOBE
CYLIECTBYIOIIMX. B cCylHOCTH, HacieloBaHUE TIO3BOJIIET BaM pacIIUpSATh BO3MOXKHOCTH,
yHacje0BaHHbIe OT 6a30BOro Kjlacca, B COOCTBEHHOM ITPOM3BOIHOM KJjlacce.

OTtHo1eHnEe «OBITHY

Kak ™Mbl momMHuMm, Ha BepmuHe mr000it mepapxum B .NET Bcerma naxoautcss 06a3oBbIit
kinacc Object. B mHameil cutTyaniuu BO3MOXXHOCTH 3TOrO Kjacca BHaudaje JOMOJTHSIOTCS
BO3MOXHOCTSIMM, IPUBHECEHHBIMU KJaccoM Shape. Peub uaer o cBoiicTBax, moiusix, MeToaax u
COOBITUSIX, KOTOpPBIE SBIAIOTCS OOLIMMH JUIsl BCEX T€OMETPHUYECKUX (PUTYp

(shapes). Kimacc Hexagon (immecTuyronbHMK), Mpou3BOAHBIM oT Shape, aonomHser
BO3MOXXHOCTH IPEIBIIYIIUX JBYX 0a30BbIX KJIACCOB CBOMMH COOCTBEHHBIMH YHHKAJIbHBIMU
CBOMCTBAaMH.

Korpaa Bamm knaccsl

CBA3BIBAIOTCA JPYr C JPYIOM OTHOLIEHUSMHU HAclI€AOBaHUSA, 3TO O3HAYaeT, YTO BbI
YCTaHABIWBAECTC MEXJY HHUMH OTHOIICHHS THMA «OBITh» (is-a). Takoi THN OTHOIIECHUM
Ha3bIBAECTCSI TAK)KE KJIACCUYECKUM HACJIEI0BAaHUEM.

B mupe 00BEKTHO-OPHEHTHPOBAHHOIO MPOTPaMMHUPOBAHUS MCIONB3yeTcs emle ofHa (opma
MOBTOPHOTO MCMOJIb30BaHUS KoJ1a. DTa (hopMa Ha3bIBAETCS BKIIOUEHHUEM-/IEJIETUPOBaHUEM (MIIN
OTHOIIEHHEM «MMEeTh» *—has-a). [Ipu ee ncnonp3oBaHUM OJMH KJIaCcC BKJIIOYAET B CBOM cocTaB
JIpYTrOH M OTKpBIBAET BHEUTHEMY MUPY 4acTh BO3MOKHOCTEW 3TOT0 BHYTPEHHETO Kilacca.
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[Tonumopdu3M: KIIaCCUUYECKHUI U AJIi KOHKPETHOTO Cydast

[Tocnenuuii, TpeTHii CTOAN  OOBEKTHO-OPUEHTUPOBAHHOTO  MPOTPAMMHUPOBAHHUS — 3TO
noauMopdu3mM. MOXKHO CKa3aTh, YTO 3TOT TEPMHH OIPEIEIIIET BO3ZMOXKHOCTH, 3aJI0KECHHBIE B
A3bIKE, M0 MHTEPIIPETAlMU CBS3aHHBIX OOBEKTOB OJMHAKOBBIM 00pazoM. CylIecTBYyeT /Be
OCHOBHBIE PA3HOBHIHOCTH MOJUMOPU3MA; KIACCHIECKUH MOMUMOP(HU3M U OTUMOP(HU3M IS
KOoHKpeTHoro ciydas» (ad hoc). Knaccuueckuid mosmMopdu3M BCTpedYaeTcss TOJBKO B TeX
SA3bIKAX, KOTOPBIE MOICPKUBAIOT KJIACCUUYECKOE HAclieJOBaHUE (B TOM YUCIe, KOHEYHO, U B C#),
[Tpu xnaccuyeckoM MonuMoOp@u3Me Bbl MOXKETE ONPECIUTh B 0a30BOM Kjlacce HabOp 4YJICHOB,
KOTOpble MOTyT OBITh 3aMeIIeHbl B MNPOM3BOAHOM Kiacce. Ilpum 3amerieHuun B
MIPOM3BOIHBIX KJIaccaX 4WICHOB 0a30BOro Kjacca 3TH MPOU3BOJHBIE KJIACChl OyAyT MO-pa3HOMY
pearupoBaTh Ha OJHHU U T€ K€ OOpaIICHHUSI.

Jns mpumepa Mbl BHOBb OOpaTHMCsl K Halleil MepapXxuu reoMeTpUuYecKux Quryp.
[Tpenmonoxum, uto B kiacce Shape (reomerpuueckas (urypa) onpeneneHa ¢pyHkus Draw() —
pHCOBaHUE, KOTOpas HE MPUHUMAET MapaMeTpoB U HUYEro He Bo3Bpamaer. [lockoibky
reoMeTpuuecKkue (GUrypsl ObIBAIOT PA3HBIMH U KaXAbli TUI (UTYpHI TOTpedyeTcss 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

Knaccuueckuii nonumopdusm

Knaccuueckuii moauMoppu3M MO3BOJSET OMPENeisiTh BO3MOXKHOCTH BCEX IMPOU3BOJIHBIX
KJIaCCOB IpH co3JaHuu 0azoBoro kiacca. Hampumep, B HaiieMm Hpumepe Bbl MOXKETE ObITh
yBEpEHbI, uT0 MeTox Draw() B TOM HIM MHOM BapuUaHTE IMPUCYTCTBYET 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 1. 1.).

Bropast pasHoBHgHOCTE TOMIMOpdu3mMa — monmMopdu3m st koHKpeTHoro ciydas (ad hoc
polymorphism). OT1or TUn mnonuMopdu3Ma MO3BOJSIET OO0pamaThCsl CXO0XKHM 00pa3oM K
00BEKTaM, HE CBA3aHHBIM KJIACCUYECKUM HACIIETOBAaHHEM.

JlocTuraercs 3TO OYEHb NPOCTO: B KAXJAOM H3 TaKUX OOBEKTOB JODKEH OBITh METOHA C
OJIMHAKOBOM CHTHATypoil (TO €CTh OJUHAKOBHIM HMMEHEM METO/a, TNPUHHUMAaEeMBbIMU
napamMerpaMM M THUIIOM BO3BpAlllaéMOro 3HaueHus. B  s3bIkax, MoagepKUBAIOIIUX
NOJMMOP(}U3M ATOTO TUIIA, IPUMEHSIETCS TEXHOJIOTHS «I103AHero cBs3biBaHuA» (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 HYKHBIH MeToA. OnHIleM Kiacc Kak CTPYKTYpPY JAAHHBIX, COJCPXKAIIYI0 YJICHBI -
JaHHble (TaKM€ KaK KOHCTAHThl M T0Js), (YHKIMOHAJIbHBIE YJIEHBI (METOJbl, CBOWCTBA,
COOBITHS, MHAEKCATOPHI, OIEPATOPbl, KOHCTPYKTOPHI U JAECTPYKTOPHI) U BIIOKEHHBIE THIIBI.
Knaccel Taxoke moJiepKUBaloT HacjaeI0OBaHNUE.

[Tpocreiiniee 0ObsBIECHNE KIacca BBIIIUT Tak:

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

// MOoXHO Taxke Harucath internal - kiacc OyJeT 10CTyINeH 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 CreateAgent();

}

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  HCIIOJIb30BaHUSA
3TOTO KJIacca, JOJDKEH ObITh HAITUCAH TIOTOMOK:

public class FootballAgentFactory : AgentFactory

{
public Agent Create Agent()

{
return new FootballAgent();
}
}

Ecnum >xe BBl HaoOOpOT HE XOTHTE, YTOOBI OT BalIero Kjiacca KTO-TO HaceAoBaJICs,
o0OBsBHTE ero Kak sealed: pub
lic sealed class IAmTheCoolest

{
public void WhoAml()

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

}
I

DTO0 MpUBEIET K OUTMOKE KOMITUIISIIUU

public class IAmMoreCoolThanTheCoolest : [AmTheCoolest
{

public void |

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 nHTepdericoB: 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

{

}
/1

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 OnHIIEeM BCe BUIBI 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 OyJaeT MOCTYIMHO TOJBKO 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;

/la=10

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

}

Taxoke MOXHO 00SBUTH oJie Kak readonly - 3ampemniaercs 3aUCh B M0JIE, KpOME KaK Ipu
WHULHATMIIAIIY TTOCPEICTBOM MHUHHAIU3aTopa Wik KOHCTpyKTopa. public class MyClass
// TlpucBanBaeM HavajabHOE 3HAUCHHUE B MHUIIHATH3aTOPE

readonly int a = 1;

// TlpucBanBaeM HavajIbHOE 3HAUCHHE B KOHCTPYKTOPE

public MyClass()
{

a=3;

}

public MyMethod()
{

a=>5;//

Omunoka
KOMITWJISILIUA

}

}

Ectp eme monucukatop volatile, KOTOpbIil 3ampeniaer HEKOTOpbIE ONTHUMU3ALUH, KOTOpBIE
MOTYT IPUBECTH K HEMNPEACKA3yeMbIM IOCIEJICTBUAM B MHOTOINOTOYHBIX IPHIIOKEHUSX.
Moaudukarop static aekiIapupyeT NPHUHAIJIEKHOCTh 4YiI€Ha Kjacca BCeMY Kiaccy, a He
KOHKpPETHOMY ujieHy. JIOCTyn K TakuM 4jieHaM OCYILECTBISETCS Yepe3 UM Kiacca, a He ero
sk3eMIusipa. 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 COOOM AEWCTBUS, KOTOPHIE MOXKHO IPOU3BECTH B CBSI3U 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());
}

}

Bo3moxnabie MOAMGDUKATOPBI — YK€ ONMUCAHHBIE

public, static, protected, abstract

u eme virtual, override, new u extern. static - TO e camMoe, YTO U y TMOJIeH. 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*=72;

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 )

{

_a=a;

}

}

class InheritedClass : BaseClass
{

public InheritedClass() : base(1)
{

}
}

CraTtudueckue KOHCTPYKTOPbI - HHHULNUAIINU3HUPYIOT KJIACC B HLCJIOM. 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. 371eCh K€ Mbl IPHUBEAEM BAapUAHT, MCIOJNb3YIOIUNA OCOOCHHOCTH

C#.

public class Singleton

{

private static Singleton _instance;
public static Singleton Instance
{

get

{

return _instance;

}

}

public stati

¢ Singleton

{

_instance = new Singleton();
}

}

HectpykTopsl

JlecTpyKTOp - 3TO METO/], KOTOPBIH BBI3BIBACTCS NMPH YHUUTOXKEeHMHM oObekTa. Tak xak B .NET
CLR ucnonbe3yercs cOOPLIUK MyCOpa, HENIb3sl SBHO YAAIUTh ONPEIEIEHHBIN IK3EMILIAP.
VYianeHue MPOUCXOAUT KOIZJAa HHUKAKOM KOJ YK€ HE MOKET BOCIOJIb30BaThCAd 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. ITOPAIOK BBITIOJIHEHU A PABOTBI

[TopsimOK BBITIOTHEHUST PaOOTHI:

I. CocraButrh mnporpamMmy, KOTOpas MPOJEMOHCTPUPYET MO OJHOMY U3 BapHaHTOB,
MIPHUBEJICHHBIX B CIICIyOIIeH Ta0nuie. BBoauMbIe 3HaYCHNS U Pe3yJbTaThl  BBIBECTH Ha dKpaH
JUCILIIES.

Bapuantsl

Onucanue IeiCTBUM POrpaMMBbl

1

Co3znarb K1acc, BHyTpU KOTOPOI'O ONPEAEIUTh JBE EPEMEHHbIE — LIEJYI0 U CTPOKOBOrO THUIIA, a
TaK)K€ BIIOKEHHBIM KJIACC C AHAJIOTMYHBIMU TE€pEeMEHHBIMHU. Vcrmonp30BaTh Kiacchl IS
MIPUCBAMBaHUsl HEKOTOPBIX 3HAYEHHMM 3aJaHHOTO THWIIA, 3aT€M BBIBECTH HX Ha 3KpaH. XOx
IPOrPaMMbl OTOOPA3UTh ¢ KOMMEHTAPHUSIMH.

2

Hcnonb3ysi CBOMCTBO HAcleNOBaHMS CO3JaTh Kiacc Al 00paboTku 0a3 MaHHBIX JBYX THIIOB.
Coznate no kiaccy st kaxaoi u3 bJ1. Jlomto 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 Kiacca. Xoj
MIpOrpamMMbl OTOOPA3UTH C KOMMEHTAPHSIMHU.

3

Coznatp kiacc, B KOTOpOM OyneT 3 4MCIOBBIX U 3 CTPOKOBBIX NEPEMEHHBIX. 3aT€M CO3/aTh
JIOYEPHUI KJ1acc, CoJIepKalliil Bce epeMeHHbIe 6a30BOT0 Kilacca, a TakKe J00aBOYHbIE 000MX
tunoB. [Ipu moMoIyM 3aMeHbl METOJOB — U3MEHUTH | W3 MEPEeMEHHBIX POJUTEIHCKOTO Ki1acca
B louepHeM. X0 MIpOorpaMMbl OTOOPa3UTh C KOMMEHTAPUSIMH.

4

Coznate 0a30BBIM Kjacc M MOJKIACC C TMPOU3BOJIBHBIMH TIEPEMEHHBIMH. 3aTeM 3alpeTUTh
HacJIEJOBaHUE OJHOI0 U3 KJIACCOB M IMPOJEMOHCTPUPOBATH pabOTy 3ampera Ha 3KpaHe.XoJ
POrpaMMbl OTOOPA3UTh C KOMMEHTAPUSIMH.

5

Coznate 2 0a30BBIX Kjacca C MEPEeMEHHBIMU YHCIOBOTO M CTPOKOBOTO THUIIOB. 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 KOMMEHTAPHSIMHU.

6

Hcrnionp3yst CBOMCTBO moauMoOpdu3Ma co3/aTh 0a30BbI KJIacC, B KOTOPOM OIPEAEIUTH
BUPTYalIbHBIA METOJA, KOTOPBIH OymeT B3aWMMOJCHCTBOBaTH C 2-Ms TMOJKJIAcCaMH B
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3aBHCUMOCTH OT M3MEHEHHs MapaMeTpOB KaXJIOro M3 HHUX. XOJA MpOrpamMMbl OTOOPA3UTh C
KOMMEHTapUsAIMHU.

7

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

8

Co3nare 0a30BBI Kiacc, a 3aTeM BIIOKEHHBIH 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 M Yy KaXJIOro no 2 JOYEpHUX Kiacca C JIONOJIHUTEIbHBIMU
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 KOMMEHTAPHUSIMHU.

10

Coznatpe 6a30BbIi Kilacc U 3 pouepHux kiacca. ChopMupoBaTh BUPTYyaJIbHBIN METOJ KOTOPBIN
Oyzer paboTaTh TOJNBKO C 2-Ms U3 JIOYEPHUX METOAOB. 3-i JOYEpHMH KiIacc 3ampeTHTh. XO
IPOTPaMMBbI OTOOPa3UTh KOMMEHTAPHSIMH.

2. Beectu mporpaMmMy ¢ KJIaBUaTyphl ¢ ucronib3oBanueM 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 JI1 CAMOKOHTPOJIA

. Uro Takoe kiaccel B C# U AJ11 4ero OHU UCHOJIb3YIOTCS?

. ChopmynupyiiTe npaBuia 0ObSIBICHUS KIIACCOB.

. Kakue cymectByroT ocHOBHbIE «cTOamB OOII ?

. KakoB cMbIClt TpUMEHEHUs CBOMCTB MHKAMCYIISIIUH ?

. UTo Takoe nceBOMHKANCyIAus ?

. MO’XHO JT1 IPOU3BOJUTH HACIEI0BAaHUE OT HECKOJIBKUX 0a30BBIX KJIACCOB?

. Chopmynupyiite cyts nonumopgpusma B C#.

N NN R W~

IMPAKTUYECKAS PABOTA Nel19. HACJEJIOBAHUE U MOJIUMOP®U3M
2.6. Hacnenosanue u nonumopdusm PaccmMoTpum npuMepsl HacIeAOBaHHUS.
OO0BsBUM HOBBIH KJacc, Hacneayromuii Employee:
class Manager : Employee {
// MeHeKep M0J15KeH 3HATH KOJIUY€eCTBO ONIIMOHOB
private ulong numberOfQOpoints;
}
Onumem B kacce Manager coiictBo OptionsNumber:
// cBOMCTBO KOJIUY€ECTBO ONIIMOHOB
public ulong OptionsNumber {get {
return numberOfOpoints;
}
set {
numberOfOpoints = value;
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}
}

B Main co3ganum npeacraButens kiacca Manager:
Manager m = new Manager();
Tonky B 3TOM IOKa HET — HEJB3s 33/1aTh 3HAUCHUS JIEMEHTOB JIaHHBIX. I3MEHUM TUI JOCTYTa
K 2JIeMeHTaM JaHHbIX kiacca Employee:
class Employee {
// Ha3BaHMe OpraHu3aluu
protected static string company_name;
/] 3akpbIThbie JaHHbIe Kiacca protected EmployeeHelper helper;protected string fullName;
protected short emplD; protected double currPay;
}
B xnacce Manager onuiieM KOHCTPYKTOPBI:
// KOHCTPYKTOP IO YMOJTYAHHIO
public Manager() {
}
// KOHCTPYKTOpP Npeodpa3oBaHus
public Manager(short empID) {this.empID = empID;
}
Teneps BepHeMcs B QyHKIHIO Main 1 H3MEHUM CO3JIJaHUE 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;
// uapopmanusi 0 MeHeTKepe
((Employee)m).DisplayStats();
OnpenenuM emie OAMH KOHCTPYKTOp Kiacca Manager, HCHIONb3ysS KOHCT- PYKTOP
0a30Boro Kiacca 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 (pyHkuuu Main:
Manager m2 = new Manager(''Sam"', 103, 40000.0, 20);((Employee)m2).DisplayStats();
[Tepeonpenenum BupTyanbHbiii MeToa DisplayStats nis kmacca Manager,
UCIIONB3YS OIpe/IeTICHHBIN paHee MeTo ] 0a30Boro kiacca (base):
// BLIBOAUT CBe/IEHUS O TEKYIIEM COCTOSITHHUH
public override void DisplayStats() {base.DisplayStats();
Console.WriteLine(''Onuuonos: {0}'', numberOfOpoints);
}
Ternepb BMECTO CTPOK BHIA
((Employee)m).DisplayStats();
MO>KHO HCIIOJT30BaTh CTPOKH BHJIA
m.DisplayStats();
Onpenenum erie OJWH MPOW3BOIHBIN Kiace i Tpojasia. [IpomaBen MoDKeH 3HATH 00BEM
MPOJAXK:
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class Salesman : Employee { private ulong numberOfSales;
}

OnpenenuM KOHCTPYKTOPHI, aHAIOTUYHBIE KOHCTpYyKTOpamM Manager:
// KOHCTPYKTOPBI

public Salesman() { }

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

}

OnuieM BupTyanbhbiit 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, NMPOW3BOJIHBIA OT Kjacca MpojJaBlla — IpojJa- Bel Ha
HETOJIHBIA pabounii aeHb (part-time salesman). Mbl XOTUM Take, 4TO- OBl OT HOBOTO Kiacca
HEJb3s OBLIO Jlajiee MPOoIoJDKaTh HaclieoBaHWe. B 3TOM citydae Kiacc onpenesieTcs Co CJI0BOM
sealed:

/] knace, 3aKAHYNBAIOIINI LETMOYKY HACTEI0BAHUS

sealed class POINTSalesman : Salesman {

}

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

// KOHCTPYKTOPBI

public POINTSalesman() { }

public POINTSalesman(string name, short id, double pay, ulong
p)

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

}

B ¢ysakiuu Main co3naaum npeacTaBUTeNs U BHIBEIEM €ro JaHHbIE!
POINTSalesman points = new POINTSalesman('""WhoAmI"', 301,
10000, 8);

points.DisplayStats();

2.7. TIpocTpancTBa HMEH
CoztagyM MpOeKT KOHCOJIBHOTO npuioxeHus C#.
HasBanue npoexta — SharpNS.
[IpocTpaHcTBO WMMEH — 3TO JIOTMYECKas CTPYKTypa A opraHuzauuud uMmeH. OHu
MO3BOJIAIOT CIPYIIIUPOBATE ONPENEIIIEMBIE TUIIBI 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 OIpeIeIuM Kiacce circle:
namespace shapes { using baseshapes;
class circle : figure {

B TpetbeM mpocTpaHCTBE UMEH OIPENETINM KIIacC square.

Onuniem B kiacce figure aOCTpaKTHBIN METO:

class figure {

virtual public void draw() {}

}

B knaccax circle m square omuiieM peanu3anvio MeTofa draw, HCIOJIb3YS MOTUPUKATOP
override. [TycTh METO/BI BBIBOJSAT B KOHCOJIb HA3BAHUS KIIACCOB.

B ¢ynkumu Main MOXHO cO3/1aTh MpeICTaBUTEs Kilacca circle:

class Program {

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

}
}

[Ipu momomm using TO XKe camoe caenaTh OyaeT mpolne. YKa3bIBaeM HC- MOJIb30BAHHE
MIPOCTPAHCTBA UMEH B HAYaIe MOTYIIS:

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. Urto 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 MeToa?

7. Kaxk onpenensiercs HacienoBaHue KiiaccoB?

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

Lenu

abcTpakTHBIE KIIacChl M UHTepdeiichl.3aaun:

a6CTpaKTHBIe KJIaCChbI,

abCTpaKTHBIE METO/IbI;
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- HACJIeJOBaHKE a0CTPAKTHBIX KIIACCOB;

- HacJsenoBanne naTepdericoB.OnopHpIe JOKYMEHTHI:

5.1. Ba30BBlil Ki1acc

Co3anum nNpoeKT KOHCOJIbHOTO npuiioxkenust C#.

Hassanue npoekra — SharpShapes.

Hama mepBast menb — BOCIPOU3BECTH HEPAPXUIO KJIACCOB TeoMeTpHue-ckux ¢uryp Shape
— Circle, Square.

Kiace Shape. Onuiem cieayroiiye 3J1eMeHThI Kilacca:

- 3allIUIIEHHOE M0JIe hame THMa string, 3Ha4eHue mno ymonauanuio "figure",

- KOHCTPYKTOP IO YMOJIYAHHIO,

- KOHCTPYKTOp C MapaMeTpoM THMa string, 3a7aeT 1moJje name,

- HE BUPTYaJbHbIA MeTO/1 Draw, BEIBOAUT B KOHCOJIb "Shape ums"

- coiicTBo Name.

[Tocne ompeneneHus Kjiacca co3IagnuM B MeTone Main mpencTaBuTeNs, BbI-30BeM MeTol Draw.
VYOeaumcs, 4TO B KOHCOJIb BRIBOJUTCS HA3BaHHE KJIacca U UM 0OBEKTA.

3ameuanue 1o (GopmupoBaHUIO KOHCTpykTopa. B C# B KOHCTPYKTOpPE €CTh CITHCOK
MHUIMaIM3anuu, kKak u B C++, OHAKO B HEM MOXHO BBI3BIBaTh TOJBKO KOHCTPYKTOPBI.
KoncTpykTop 0a30BOT0O Kilacca BBI3BIBACTCS IMPH MOMOIIM KJIIO- YEBOTO ClIoBa base, Ipyrou
KOHCTPYKTOP 3TOTO K€ KJIacca BhI3BIBAETCS IIPH MO- MOIIIM KIIFOUEBOTO ClIoBa this.

Brl moxere mompoOoBaTh €O371aTh KOHCTPYKTOP C IMapaMeTpoM, 3aJlai0- IMKUM II0Jie name,
CIIEIYIOIIHUM 00pazoM:

class Shape {

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

}

}

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

C npyroit cTOpOHBI, BB MOXKETE ONPEACTUTh KOHCTPYKTOP € ABYMS Mapa- merpamu. i aToro
no0aBbTe B Kiacc 3akpbiToe noje ID menoro tuma, 3HaYe- HUE 10 YMOJTYAHHUIO HYJIEBOE.

Tenepb MOXHO 3a/1aTh J1Ba CIEYIOIUX KOHCTPYKTOpa:

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 kiacce Shape abCTpakTHBIM.

Jst 5TOTO K OMUCaHuIo Kiacca 1006aBuM Moaudukatop abstract:

abstract class Shape {

Y6enumces, 4To co3daTh NMpEACTaBUTENS Kjacca TeNepb HeNb3s, MO3TOMY yaaauMm u3 Main
co3JlaHue mpeacTaBuTens. AOCTPaKTHBIA KIacC MOXKET Cly- *KHMTh TOJBKO B KauecTBe 0a30BOI0
kiacca. [Toatomy manee omuckiBaeM aBa mpou3BoAHBIX kiacca Circle u Square. Meroasr Draw
ATHUX KJIACCOB BBIBOAAT B KOHCOJb "Circle umsa" u "Square ums" cOOTBETCTBEHHO.

3ameTuM, 49TOo MeToAbl Draw He Moryt mmeTh Moaudukatop override, 3ToT MoauduKarop
JIOMTYCTUM, TOJIBKO €CJIH COOTBETCTBYIOIIMH MeToja 0a30BOT0 Kiacca HUMeeT MOJIU(PHUKATOP
virtual, abstract wu override.

B Main co3znaem npeacTaBUTeNeN KJIacCOB U BBI3BIBAEM UX METOABI Draw.

Yo6exaaemcsi, 4TO METOIbI BHIBOAST MTPaBUIIbHOE 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 BEIBOJITCS CTPOKHU:

Circle circleSquare squareShape circle Shape square

3TOrO M CIEe0BATI0 0KUAATh. Tenepp BKIIOUYUM MTOTUMOPPHU3M.

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

Draw npou3BoHBIX KJIacCOB J00aBUM Moupukarop override.

YOenuMmcs, 9TO BRIBOISTCS CTPOKH:

Circle circleSquare squareCircle circleSquare square

TakuM 00pa3oM, Hepapxus KJIaccoB (PUTyp pealr3oBaHa.

5.3. AGCTpaKTHBI METOJL

B abcTpakTHOM KJ1acce MOXHO ONPEACINTh a0CTPAKTHBIA METO/I.

[Ipobyem mnpumnmcath Moaudukarop abstract k Meromy Draw 06a3oBoro kmacca Shape.
Kommunstop coodmut 06 ommoke.

Bo-niepBbIX, METOJT HE JOJHKCH UMETh peaTn3aliu:

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 B3aUMOWCKIIOYAIOIINE, MOKHO
UCIIOJIb30BAaTh JINOO TOT, JIUOO IPYTOH.

[Tocne ynanenust Monudukatop virtual mporpamma cHOBa 3apadoTaer.

WHTEepecHO TakKe y3HaTh, MOXKHO JIM ONPEACIUTh aOCTPaKTHBIA METOJ B HE aOCTPaKTHOM
6azoBoM kiacce. [IpoOyem ymamuth Mogudukarop abstract y kimacca Shape:

class Shape {

Yo6enumcest, 9T0 KOMIUISITOP COTIPOTHBIISICTCS.

Henb3s onpenensath aOCTpaKTHBINA METO B HEe aOCTPaKTHOM KJjiacce.

54. Untepdeiicn

Knacc C# MokeT HaclieoBaTh TOJILKO OAMH 0a30BBLIM KiIacC, MHOXKECTBEH- HOE HAaclIEJOBaHHUE
KJIaCCOB HCKItoueHo. OHAKO pa3pelnieH0 MHOKECTBEHHOE Haclie0BaHe HHTEP(ericoB.
Wutepdetic onpenensieTcs nHave, 4eM aOCTPaKTHBIN KJ1acc.

Otnuuue mposBIseTCS B TOM, YTO METOAbl HWHTepdelica SBIAIOTCS abCT- pPaKTHBIMU (M
BUPTYAIBHBIMHU) 10 ONPECIICHUI0, TT03TOMY HHKaKhe MOIU(UKA- TOPHI B OMMCAHUU METOJIOB
HEJOMyCTUMBI, 1axe public. Kpome MeTon0B, uH- Tepdeiic MOKET coaepKaTh TOIBKO CBOMCTBA,
COOBITHSI ¥ UHICKCATOPBHI.

ITepBeIii uHTEpdEiic, KOTOPBIM MBI onpenenuM, 3to [IDrawable.

OtoT uHTEpPeiic onpenenser Toapbko Metoa Draw:

interface IDrawable {void Draw();

}

Onucanme wuHTepdeiica, Kak BHAMM, MaKCUMaldbHO YyrmpomieHo. Temeph oOmMUChIBaeM
HacJjenoBanue nurepdeiica kiaccom Shape:

abstract class Shape : IDrawable {

Y IUBUTEIIBHO, HO KOMITHJISITOP HE CONMTPOTUBIISAETCS HAIIAM JICHCTBHUSIM.

[TonpoOyiiTe 3akommeHTHpOBaTh MeToA Draw kiacca Shape. [Ins 4uCTOTHI SKCIIEpUMEHTA
HY)KHO TaK)k€ 3aKOMMEHTHPOBATh OMMCAaHNE TPOU3BOIHBIXKIIACCOB M KO MeTo1a Main.

Tenepb KOMIUIATOP COMPOTUBISAETCS.
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Ecnmu B uHTepdelice ectp MeToa, B MPOM3BOJHOM aOCTPaKTHOM KJIacce€ OH JOJDKEH ObITh
a0CTpPaKTHBIM WUJIM UMETh PEaTu3aluIo.

AbcTpaktHbiM MeTon Draw kiacca Shape sBasiercst ceituac. IlycTh npou3BoaHBIE KiacChl
OTIHMCAHBI.

[TonpoOyem npumnucars peanuzanuto metoy Draw kimacca Shape:

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

}

Komnunstop nomyckaer Takyto Gopmy MeToaa.

Takum o0Opa3om, aOCTpaKTHBIH Kjacc, HACIEAYIOIIHA HHTEPPEHC, MOXKET ONpeneisaTh JIMOO
abcTpakTHBIN, 1100 BHUPTyaJdbHBIA MeTon. Moaudukatop override B 3TOM cllydae B Kiacce
Shape HemonycTum.

Bepuem Hazan abctpakTHbIi MmeTo Draw kimacca Shape:

public abstract void Draw();

Ornumem untepdetic [Pointy (yrioBatsiii):

interface IPointy {

/] aGcTpakTHBII 3J1IeMeHT UHTepdeiica

int Points();

}

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

class Square : Shape, [Pointy {

Teneps Mbl 00s3aHBI onucaTh MeToa Points B kiiacce Square, MeTOJ BO3- BpalllaeT 3HayeHue 4.
Peanuzanuss jmomkHAa OTIIMYATBCS  OT Meroaa wuHTepdelica 00s3aTeNbHBIM — HAIHMYUEM
moudukatopa public.

OxcnepuMeHTUpyeM B Main:

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

BrrsicHsiem, uTo BTOpasi cTpoka Hegonyctuma. OObEKT s UMeeT Tul 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 o0BEKT K TUIy MHTepdelica. Ecnu npuBe- 1eHHE HEBO3MOXKHO,
Bo3HUKaeT uckmouenue InvalidCastException, mo3TOMyMbI TOMKHBI HCIIOJIB30BATh OJIOKH try U
catch:

IPointy ip;try {

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

}

3TO MOJUTOH ISl UCTIBITAHUSI.

B 650k try BnMchIBaeM cHauana npuBefieHHe o0bekTa s K tuny IPointy u mpobyem mpHCBOUTH
3TO MEPEMEHHOH 1p THMa uHTepdeiica:

ip = (IPointy)s;

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

Y6emumcs, uto 3T0T Pokyc ynaerca. Teneps nonpoOyeM caenaTh TO ke camoe sl oobekTa fs,
3ateM 115t o0bekTa ¢ kimacca Circle. Pe3ynbpTaT TeCTHpO- BaHUS 3alTUCHIBAEM B OTUET.

Crioco6 2. HcmonpzyeMm KitoueBoe ciIOBO as. IToMMroH Juist 9TOrO WCHBITa- HUS BBITJISIUT
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());

}

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

Crioco6 3. HMcnonb3yem KJII04€BOE CIOBO iS B ycioBuH. [Ipumep koma s 00bEKTa S MUMEET
(o (1 4% (0110705 8:3701 &

if (s is IPointy) {

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

} else {

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

}

OOpatuM BHMMaHHE, YTO OOBEKT B HEKOTOPBIX Clydasx TpeOyeT mpuBene-Hus K tumy [Pointy.
B HeKOTOpBIX CiTydasx mpUBEIEHUE HE 00sI3aTEIIBHO.

OrnuieM enie oguH uHTEpdeiic:

public interface IDraw3D {void Draw();

}

[Tycth kmacc Square Haciemyer ABa uHTEpdEiica:

class Square : Shape, IPointy, IDraw3D

[Tockonpky Square mepeorpenenser wmeton Draw, clenyomuid KOA MNPHUBO- JUT K
JIBYCMBICIICHHOCTH:

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

} else {

Console.WriteLine(''No IDraw3D");

}

3neck ucnoib3yerca umeroluiics meroa Draw kiacca Square.

B srom cnydae HyxHO mepeomnpeneinutb meton uHTepdeiica [Draw3D cucnonb3oBanueM
KBaJIM(UKATOpa CIEAYIOIIMM 00pazoM:

// IDraw3D

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

}

TCHGpL BCC BBIBOAUTCS HpaBI/IJ'II)HO.

5.6. NuTepdeiich kak mapamMeTpsl METOIOB

VYkazarenu Ha uHTep(derchl MOTyT OBITH HMCHOJIb30BaHbl Kak MapaMeTpbl MeTooB. Omnuiiem
METOJI JUIsl PUCOBAHUSI TPEXMEPHBIX OOBEKTOB, MapaMeTp MeTOoJa — yKaszaTelb Ha WHTepdeiic
IDraw3D:

class Program {

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

}

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

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

} else {

Console.WriteLine(''No IDraw3D");

}
69



5.7. Uepapxus unTepdeiicos

Co31aauM MPOEKT KOHCOIBHOTO npuiioxenust C#.

HasBanue npoexra — Sharplnterfaces.

Hutepdeticel Moryt o0pa3oBbiBaTh Hepapxuu. Eciau kimacc Hacieayer oauH u3 MHTEep(deicoB
HEePaAPXHH, TO OH JIOJDKEH MEePEOIPEICTUTH BCE METO/IBI BCEX MHTEP(EICOB BBEPX M0 UEPAPXHUHU.
OrnuireM uepapxuro cleayrmuX HHTephencoB:

// nepapxusi uurepdeiicon

interface IDraw {void Draw();

}

interface IDraw2 : IDraw {void DrawToPrinter();

}
interface IDraw3 : IDraw2 {void DrawToMetafile();

}

Ornuniem Kiacc, KOTOPBI HacIeayeT Bce MHTepdeichl nepapxuu:

class SuperImage : IDraw3 {

}

Kiace Superlmage nomken onpenensiTe METO bl BceX uHTepdeiicoB.OnuchBaeéM BCE METO/IBI.
[TycTh METO/IbI BEIBOJIAT CIIEAYIOIINE CTPOKHU:

[Draw.Draw IDraw2.DrawToPrinter IDraw3.DrawToMetafile

B meroge Main co3naem npezacraBurtens Superlmage, u onucsiBaeM MOJMH-TOH IS UCIIBITAHUM:
SuperImage si = new SuperImage();try {

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

}

B 0:10Ke try mocneoBaTesbHO MOACTABIIAEM clieytone ¢pparMeHTsl koga.dparmeHT 1:

®parmeHr 2:

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

/ mosxyunm cebliky Ha uHTepgeiic 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. KOHTpOJIBHBIE BOIIPOCH M YIIPAKHEHHS

1. Urto o3nauaror this() u base() B criucke HHUITMATN3AIMA KOHCTPYKTOpa?

2. Kak onncath abcTpakTHbIHN Ki1acc?

3. Kak onncats abcTpakTHbIi MeToA?

4. Kaxoit Mmonudukatop MokKeT UMeTh MeToA 0a30BOro Kiacca Jjsi TOro,4ToObI METOJ

MIPOU3BOHOTO KJacca 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-KAIINE

pa3HbIM uHTEpdericam?
MNPAKTHYECKAS PABOTA Ne 21. Untepeiichbl u koutekuun C#
Hemnu:

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

- unrepdetic ICloneable;

- unrepdeiric IComparable;

- unrepdeiic IComparer;

- kyacc ArrayList;

OnopHble JOKYMEHTHI:

6.1. WnTepdeiics nepevncieHus

Coznaaum nMpoeKT KOHCONIBbHOTO mpuioxeHus C#.

HasBanue npoexta — SharpNumerable.

Microsoft .NET o0benunsier B Oubnuorexke 06a30BBIX KJIACCOB BCE Jy4YIllee, YTO HAKOILICHO B
MpPOrpaMMUPOBAHUM 3a TOcienHue aecartuneTtws. [Ipw wm3yde- HuUM OMONMHOTEKHM 0a30BBIX
KJIACCOB MOKHO OOHApy>KUTh MHOKECTBO KJIACCOB- 3arOTOBOK, MCIOJB3YIOIIUX OAHH U TE€ K€
cranjaptaele uHTepdeiicel. CreayeT HAyUUTbCS HCIOIb30BaTh ATH HWHTEP(ENCh, YTOObI
CO3/1aBaTh CBOM KJIACCHI.

Onumem kiacce 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(''TA3-13");

}

}

brio 661 oueHb ymo00HO Mcmonb30BaTh MUK foreach/in mist mpocMoTpa cBamku. A JJist 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;

OnuceiBaeM HaciaenoBanue kiacca IEnumerable:

class Cars : IEnumerable {

Tun IEnumerable numeet ogun meton GetEnumerator, Bo3Bpalaronydii TUII
IEnumerator. 11 MBI TOJKHBI OIIMCATh 3TOT METOJI B Ki1acce 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 aBTOMOOHIIEH M TPOCMAaTPUBAEM €e:

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

Console.WriteLine(c.Name);

}

[Tpu nacnenoBanuu uHTepdeiica [Enumerator Hy»KHO onucaTh Takke ero 3neMeHThl: void Reset
— TMepeMelieHue K IMepBOMYy ajeMeHTy (meton), bool MoveNext — mnepemeimieHue K
CenyIolIeMy 3JIeMEeHTy (MeTon), object Current

— BO3BpAIaeT TEKYLUH 3JIEMEHT (CBOICTBO).

OnuceiBaeM Hacnenoanue [Enumerator:

class Cars : IEnumerable, IEnumerator {

OrnuceiBaeM UHAEKC TEKYIIEro 3aeMenTa (B kinacce Cars):

private int current = -1;

OnuceiBaeM peanuzanuio Merona Reset (B kinacce 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 cBoiictBa 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
meTond GetEnumerator knacca Cars:

// IEnumerable

public IEnumerator GetEnumerator() {return (IEnumerator)this;
1%/

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

// MHOTOKPATHBIIT BO3BpAT

yield return cars[i];

}

/*/

}

6.2. BHyTpeHHMII IIEPEUNCITUTEND
Co3znaaum MpoeKT KOHCOIBLHOTO mpuioxeHus C#.
Ha3Banue npoekra — 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; }

}
}

CHoBa 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 kaacca Cars

KoncTpykTop kinacca 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("'T’'A3-13");

}

OO0bsiBuM  3akpbiThlii  kjnacc  CarsEnumerator, KoTopblii  OyaeT  BBIOJHATH POJIb
nepeuucnurens. Kinacc Haxoaurces BHyTpu kiacca Cars:

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

} // xonen kiaacca CarsEnumerator

Konctpykrop knacca CarsEnumerator mpiHIMAaeT CChUTKY HAa 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
Haxonen, onuceisaem meton GetEnumerator kiacca Cars:

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

} // xonen kiaacca Cars

Y06enumcs, 9To MPOEKT HE COJIEPKUT OLTUOOK.

B ™erome Main co3gaeM cBanky aBTOMOOWiel carlot W ONUCBHIBAEM TIPO- 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 npoeKT KOHCOIbHOTO puioxenus C#.
Ha3Banue npoexra — SharpClonable.

Onumiem kiacc Point (Touka Ha MJIOCKOCTH):
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 Meronie 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 Kilacca SIBISIOTCS CCHUIOYHBIMM THUIIAMHU, TIPH HUC-TIOJIB30BAaHUU OIEpaTopa
= CO3JIaeTCsI HOBAsI CCHUIKA HA TOT e OOBEKT.

[Tpu sTOoM ncnons3yercs meror MemberwizeClone mo ymos4asuto.

YroOBbl MOMYYNTh KONHIO OOBEKTa BMECTO KOIHHU CCHUIKH, HYXXHO OITHCATh CIIOCOO CO3/IaHUs
Konuu, ucnosb3ys uarepgdeiic ICloneable.
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OnuceiBaeMm knacc Point2, nacnenyromuii uaTepgetric 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);

}

HcnbITeIBacM HOBBIN Ki1ace 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());
YoequmMcst, YT0 B KOHCOIb BBIBOJUTCS:

1: 2,3)

2:(3,3)

1: 3,3)

4: (3,6)

3:(6,6)

6.4. CpaBHUBaeMble OOBEKTEI

Coznaaum MpoeKT KOHCONIBbHOTO npuioxeHus C#.
Hazanue npoexra — SharpComparable.

CnoBa onumieM kiacc 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 ¢ in cars) {
Console.WriteLine(((Car)c).Name);

}

}
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[Tycts Ham Temepb TpeOyeTcs YHMOPSAOYUTH CIHMCOK NMPH MOMOIIM Merona System.Array.Sort.
UYtoObl 3TO OBUIO BO3MOXKHO CliejaTh, OOBEKThl MAacCHBa JOJDKHBI MOAACPKUBATH MHTEpQEiic
IComparable (cpaBHuBaeMbIe).

Hob6asisiem HacnenoBanue narepderica IComparable B kimacc Car:

class Car : IComparable {

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

MeI ncronib3yeM cpaBHEHHE 00BEKTOB HA OCHOBE UMEHH:

// IComparable

int IComparable.CompareTo(object o) { 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);

}

Co31aiuM MPOEKT KOHCOJILHOTO npuiokeHus C#.
Hazanue npoexra — SharpComparer.

CHopa onumem kiacc 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 I[Comparer.
OnH mpenHa3HaueH Jid CPAaBHUBAHUS KaKUX-TMOO 3HA- YEHUH IBYX OOBEKTOB, U COCTOUT W3
meroaa Compare.

OnuceiBaeM Ki1acc CpaBHUBATEINS:

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, U4TO JaHHBIN KJIacC OPUEHTUPOBAH Ha cpaBHeHUE TUIoB Car.
B MeToze Main co3maeM MacCUB aBTOMOOHUIIEI:

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 copTupyeM MacCUB U BBIBOJUM €TO:

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 NPU NPOEKTHU- POBAHHMH Kiacca
MPUXOJUTCS YUUTHIBATh BHEUTHUE MO OTHOIICHUIO K HEMY Me- TOJbl. bbiio Obl ynobHee BMeCTO
ATOTO UCIOJIL30BaTh METO]I KJ1acca.

Merton Array.Sort uMeeT cneruagbHO NEPErpyKEHHbIM BapuaHT I 3TOro ciydas. B kiacce
Car Hy»HO 00BSBHUTH CTATUYECKHI MeTO 1, Bo3Bpammarmuii [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#

Co3znaauM MpoeKT KOHCOJIBLHOTO mpuioxeHus C#.
Ha3Banue npoexra — SharpCollection.

Cuoga 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.

Kmacc IList — poGaBnenue, ynajieHHe M WHIASKCHUPOBaHUE 3JIeMEHTOB. Kpome Toro, ecrtb
HECKOJIBKO TOTOBBIX KIJIACCOB-KOJUIEKIMA, HanmpuMep: Knace ArrayList — quHamMuueckuii MaccuB
00BEKTOB.

Knacc Queue — crangapTHas ouepenb.

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

Paccmotpum npumenenue kinacca ArrayList. CHauasna ucrpaBuMm using:

using System.Collections;

OrnucreiBaeM 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;

}
}

Crienyroniuii METOT y1ajsieT Bce OOBEKTHI:

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

}

Crnenyronuii METOI yIaIseT SJIEMEHT KOJIIEKIIUH 110 €T0 UHICKCY:

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

}

Crienyroniuii METOT TPOBEPSICT HATUYKE JIEMEHTA B KOJUICKIUH:

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

}

[Tocneaamii MeTon — MeTo epeuncieHus narepdeiica [Enumerable:

// IEnumerable

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

}

Tectupyem kiacc B MeTozie Main.

Caauana co3gaem npenacraButens kiiacca Cars u 100aBiIsieM 3JIEMEHTHI:

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''));

}

3aTeM BBIBOJUM CITHCOK:

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

}

VYV nansem TpeTuil 2IEMEHT:

cars.RemoveAt(3);

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

}

JloGaBiisieM HOBBII JJIEMEHT:

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

[TpoBepsieM HaTU4KMEe HOBOTO AJIEMEHTA!

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

}

Hakonen, ynansem Bce:

cars.Clear();

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

HHuTepecHbIil BOMTPOC BO3HUKAET — HENB3s MpocTo BocrpousBecTH Cars oT ArrayList? MosxkHo,
HO TOTJa B KJIACC MOXXHO OyneT M00aBiIsSITH MPOM3BOJIBHBIE 00BEKTHI. B KoHIle MeTtoma Main
MIPOJIEMOHCTPHUPYEM UCIIONIb30BaHKEe 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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DN PE D=

KonTtposbHbIie BOIPOCH U yIIpaXXHEHUS
[Tepeunciure meroasl uaTepderica IEnumerable.
[Tepeuncnure metoaer uaTEpdeiica [Enumerator.
[Tepeuncnure metoasl uHTepdetica ICloneable.
[Tepeunciure meroasl nutepdeiica [Comparable.
[Tepeunciure metoasl nuTepdeiica [Comparer.
[lepeuncnure meToasl kiacca ArrayList.

IIpakTnuyeckas padora Ne24 «Coznanue npocTeix 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.

hd

*®

10.

11.

12.

13.

14.

15.

16.

17.

18.

ana cropona kBajgpata 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 TPEYroNbHUKA a ¥ b. HaliTu ero runoTenysy ¢ u nepumerp
p.

Janbl aBa kpyra ¢ obmuM neHtpoM u paguycamu R1 u R2 (R1 > R2). Haiitu momanu
TUX KpyroB S1 u S2, a Taxke miomaab S3 Koiblla, BHEUIHUHN paguyc KOToporo paseH 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
qUCIoBO# ocH: [x2 — x1|.

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 Gpynkuum 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 1 Bce €€ IIEMEHTHI.

1.

10.
11.

Jano nenoe yucno k u daiin, cogepxamuii HeoTpHUIaTeIbHbIE 1IeNble yncia. BriBectu k-
BII DJIEMEHT (aiina (371eMeHThl HyMepyloTcst oT 1). Ecim Takoi 3IeMEeHT OTCYTCTBYET, TO
BBIBECTHU —1.

Jan (aiin nensix gucen, coAepKaluid He MEeHee YeThIpeX JJIEMEHTOB. 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 ero 371€MEHTOB C YETHBIMH HOMEPaMHU.
Jan ¢aiin nensix uucen. HaliTu KoaumdecTBO colepkaliuxcs B HEM cepuil (TO ecThb
Ha0OPOB MMOCIIE0BATENBHO 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 oOmee KOMWUYECTBO €ro  JIOKATbHBIX
3KCTPEMYMOB, TO €CTh JJOKaJIbHBIX MUHUMYMOB U JIOKaJIbHBIX MAKCUMYMOB.

Han daiin BemecTBeHHbIX yncen. Co3naTh (aifi enbIx Ynucel, CoaepKamuil HoMepa Beex
JIOKQJIbHBIX MAaKCUMYMOB HCXOJIHOTO (paiiyia B OpsIKE BO3pacTaHUs.

Han daiin BemecTBeHHbIX yncen. Co3naTh (aiii [MenbIx Yucel, CoaepKamuii HoMepa Beex
JIOKAJIbHBIX SKCTPEMYMOB HCXOIHOTO (aiiyia B mopsiaKe yObIBaHHUS.

Jan Qaiin BenecTBeHHBIX YUCell. 3aMEHUTh B HEM BCE AJIEMEHTHI Ha WX KBAJPAThI.

Jan (aiin BemecTBeHHBIX YHCell. 3aMEHUTH B (pailiie KaKIbli AJIEMEHT, KpOME HauyaIbHOTO
U KOHEYHOro, Ha €ro cpenHee apuMeTrHueckoe C NPEABIAYIIMM M TOCIETYIOIIHM
3JIEMEHTOM.

Jan daiin nenbix gucen, conepxamiuii 6osee 50 31eMEeHTOB. YMEHBIIUTH €r0 pa3Mep JI0
50 sneMeHTOB, ynanuB u3 ¢aitna HeoOX0IUMOE KOJTMYECTBO KOHEUHBIX JIEMEHTOB.

Jan ¢aiin menslx Yucel, COoACpXallui YeTHOE KOJIMYECTBO JJIEMEHTOB. YIAlUTh W3
JTaHHoro (haiiya BTOPYIO MOJIOBUHY 3JIEMEHTOB.

Jan daiin nenbix gucen, conepxamiuii 6osee 50 31eMEHTOB. YMEHBIIUTH €r0 pa3Mep JI0
50 sneMeHTOB, ynaiuB u3 ¢aiia HeoOX0IMMOe KOJTUYECTBO HAYAIbHBIX 3JIEMEHTOB.

Jan ¢aiin nensix yncen. Y JaauTh U3 HETO BCE DJIEMEHTHI C YeTHBIMU HOMEPaMH.

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

Jan daiin nenbix yucen, coaepxanuii Meree 50 3J1eMEeHTOB. YBEIIMYUTH ero pazmep 10 S50
3JIEMEHTOB, 3aIMCaB B Hauaio ¢aiia HeoOX0IMMOe KOJTUYECTBO HYJICH.

Han (aiin BemecTBeHHBIX 4wcel. [loMEHSATP B HEM MeECTaMH MUHUMAIBHBIA U
MaKCUMaJIbHbIA 3JIEMEHTHI.

IIpakTuyeckas padora Ne31 «/crnonp30BaHKe 2JIEMEHTOB YIIPaBJICHUS C MOIACPKKON

pEeaAaKTUpPOBAHUA TCKCTA U METOJOB Ha C»

CocTaBUTh HpOrpaMMy C HCIIOJNIB30BAHMEM DJJIEMEHTOB YIPABJICHUS C MOAJIEPIKKON

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

1.

2.

Hano nenoe yncno N (> 0). CpopmMupoBaTh 1 BHIBECTH LEIOYUCICHHBII MAaCCUB pa3Mepa
N, coaepkanuit N mepBbIX MOJTOKUTEIBHBIX HEYETHBIX UKcel: 1, 3, 5, ... .

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

Hano nenoe uyucino N (> 1), a Takxke nepBblif wieH A u pasHocTb D apudmerndeckoit
nporpeccuu. ChopmupoBaTh 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 reoMeTpruiecKoi
nporpeccuu. ChopMUpoBaTh U BBIBECTH MacCUB paszmepa N, cojepxammii N TepBBIX
4JI€HOB JJaHHOU nporpeccuu: A, A-D, A-D2, A-D3, ... .

Hano nenoe yncno N (> 2). CopMupoBaTh 1 BHIBECTH 1[ETOYHCICHHBI MAaCCHB pa3Mepa
N, conepxkammii N mepBbIX 2JIEMEHTOB MocieaoBarenbHOCTH 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 nenouuncieHHslii MaccuB pazmepa 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). BeiBecTu ero 3j1eMeHTbl ¢ YETHBIMHU
HOMEpPAMH B NOpsIKE Bo3pacTaHus HOMepoB: A2, A4, A6, ..., AN. YcioBHBII onepaTop

HE UCII0JIb30BaTh.

Jan maccuB A pasmepa N (N — HeueTHOe 4uciio). BbIBECTH €ro 3JeMeHThl ¢ HeYEeTHBIMU
HOMEpaMH B mopsiake yoOwsiBaHusi HomepoB: AN, AN-2, AN-4, ..., Al. YcnoBublit
ONEPATOpP HE UCIOIb30BATh.

Han maccuB A pa3mepa N. BreiBecTu BHauaje €ro 3J€MEHTHI 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, ... . YCIOBHBIH onepaTop
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 pa3Mepa 10. BriBecTn 3HaueHUE MEPBOrO U3 TEX
ero anemeHToB AK, kotopsie ynoBierBopsitoT 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, 00pa3yiOT Ju €ro
3JIEMEHTHI T€OMETPHUECKYI0 mporpeccuto. Ecim 00pa3yioT, TO BBIBECTH 3HaMEHATENb
MIPOrPECcCUu, eciau HeT — BbiBecTH 0.

IIpakTuyeckasi padora Ne32 «lcnonp30BaHHE AJIEMEHTOB YIPABICHUS OTOOpakKeHUE

IAHHBIX B Ta0nuIe u MeTonoB Ha CHy»

CocraBuTh TPOrpaMMy C HCIOJb30BaHUEM »djeMeHTa ympabieHus DataGridView wu

orepaTopoB s3bika mporpaMmMupoBanus C#. OpopMuts Gopmy U Bce ee IIEMEHTHI.

1.

2.

10.

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

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

[Jana marpuna pasmepa M x N. BbIBeCTH €€ 3JI€MEHTBI, PacIOJOKEHHBIE B CTPOKax ¢
YETHBIMU HOMepaMmu (2, 4, ...). BpIBOJ 21€MEHTOB IIPOU3BOIUTH IO CTPOKAaM, YCIOBHBIN
OIlepaTop HE UCII0JIb30BATh.

Jana matpuua pazmepa M x N. BpIBecTu ee 3JI€MEHTHI, paclojIOKEHHbIE B CTOJIOLAX ¢
HeueTHbIMM Homepamu (1, 3, ...). BbIBox »351IeMEHTOB NpOU3BOAUTH MO CTOJIOLAM,
YCIIOBHBIN OIIEpaTOp HE UCIOIb30BATh.

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

Jana marpuna pasmepa M x N. BpIBECTH €€ 3JIEMEHTBI B CIEAYIOLIEM NOPSIKE: NEPBBII
ctonber] CBepXy BHHU3, BTOpPOM CTOjiOel] CHM3Y BBEpX, TPETHH cTOIOEll CBEpXy BHM3,
YETBEPTHIM cTOJIOEI] CHU3Y BBEPX U T. JI.

[ana kBanpatHas Marpuna A mnopsaka M. Hauunas ¢ snementa Al,l, BbiBecTH €€
AJIEMEHTHI CICTYIONTUM 00pa3oM («yTrOJKaMH»): BCE AJIEMEHTHI TIEPBOM CTPOKH; SJIEMEHTHI
HOCJEIHEero CToi0Ia, KpoMe MepBOro (yx e BBIBEJEHHOIO) HJIEMEHTAa; OCTaBIIHECS
AJIEMEHTHl BTOPOW CTPOKH; OCTaBIIMECS AJIEMEHTHI MPEANOCIEAHEro cToyidna u T. 1.
MIOCJIEAHUM BBIBOAUTCA 1eMeHT AM, 1.

Jana kBanpatHas Matpuna A mnopsinka M. Haumnas ¢ snementa Al,l, BbiBecTH ee
AJIEMEHTHI CIEIYIOUMM 00pa3oM («yrojkamMm»): BCE OHJIEMEHThl IEpPBOr0 CTOJOLA;
AJIEMEHTHI MOCJIEIHEN CTPOKHU, KpOME MEepBOro (y>Ke BHIBEJEHHOT0) AJIEMEHTA; OCTABILINECS
3JIEMEHTbl BTOPOTO CTOJIOIA; OCTABIIMECS 3JIEMEHTBl NpPEANOcieAHed CTPOKH M T. 1.;
IOCJIETHUM BEIBOJHTCS dJIeMeHT A1,M.

Jana xBajpatHast Matpuna A nopsaka M (M — HeueTHoe uucio). Haunnas ¢ snemenra
Al,]1 u nepemMeniasich MO 4YaCOBOI CTpEJIKE, BBIBECTU BCE €€ AJIEMEHTHI 110 CIUPAIN: IepBas
CTpOKa, MOCJIEAHUN CTONOEL, MOCIeHAS CTPOKA B 0OpaTHOM HOpsi/IKe, MEePBBIN cTOIOEI B
00paTHOM NOPSJKE, OCTABLINECS 3JIEMEHTHI BTOPOIl CTPOKH U T. J.; IIOCIEIHUM BBIBOJUTCS
LEHTPAJIbHBIN AIEMEHT MaTpPHUILBI.

Jana xBagpatHas matpuua A nopsaka M (M — HedetHoe uyucio). HaunHas ¢ anemenra
Al,] n nepememasice IPOTUB YaCOBOM CTPEJIKH, BBIBECTU BCE €€ AJIEMEHTHI 110 CIIUPAJIU:
MIEPBBIN CTOJIOCI, MOCEAHSS CTPOKA, MOCIESIHUA CTOJIOEI] B 0OpaTHOM TOPSI/IKE, TIepBas
CTpOKa B OOpaTHOM MOPSIJIKE, OCTABIIMECS 3JIEMEHTHI BTOPOTO CTOJIONA U T. JI.; HOCIETHUM
BBIBOJIUTCS [IEHTPAJIbHBIN 3JIEMEHT MaTPHIIbL.
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11. Jlana martpuma pazmepa M x N u nenoe uuciao K (1 < 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 3meMeHToB K-ro ctonbua qaHHONH MaTpUIIb.

13. Jlana martpuma pasmepa M X N. Jlnsg KaxI0d CTPOKHM MATpHUIbI HAWTH CyMMy e€e
3JIEMEHTOB.

14. Hana marpumna pasmepa M x N. J[ns KaKa0ro cToJIONa MaTPUIIbI HAWTH TTPOU3BEICHUE €T
3JIEMEHTOB.

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

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

17. [Hana marpuma pasmepa M x N. B kaxmoil CTpokKe MATpUIlbl HAWUTH MUHUMAJIbHBIN
JJIEMEHT.

18. Jlama marpuna pazmepa M x N. B kaxmoM cToiOIle MaTpUIlbl HANTH MaKCHUMaJIbHBINA
JJIEMEHT.

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

20. [ana matpuna pazmepa M x N. Haiitu HOMep ee cTosiO1ia ¢ HAMMEHbBIIUM IPOU3BEICHUEM
AJIEMEHTOB M BBIBECTH JTAHHBIA HOMED, a TAK)KE 3HAUCHHE HAMMEHBIIIETO ITPOU3BEICHU .

21. Jlana marpuua pazmepa M x N. HaiiTu MakcuManbpHBII Cpeli MUHUMAJIBHBIX 3JIEMEHTOB
€e CTPOK.

22. [Jana matpuna paszmepa M x N. HaliTu MUHUMAaJIbHBIN CpeI MAaKCUMAJIbHbBIX AJIEMEHTOB
ee CTOJIOLOB.

23. Jana marpuma pasmepa M X N. B kaxaoil ee cCTpoke HaWTU KOJUYECTBO HJIEMEHTOB,
MEHBIIUX CPEIHETO apu(PMETHUECKOTO BCEX HIEMEHTOB 3TOH CTPOKH.

24. [lana matpuia 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 SIeMEHTa MaTPHIIbI,
HanOoJiee OJIM3KOTro K CpeTHEMY 3HAYEHHUIO BCEX €€ DIIEMEHTOB.

IIpakTnueckas padora Nel6 «Co3znanue kiiaccoB B C#»

CoctaBuTh  IpOrpaMMy  JJIEMEHTOB  YINpaBICHMs W ONEpPAaTOPOB  A3bIKA
nporpammupoBanus C#. Opopmuth Gopmy u Bce ee aneMeHThl. Odopmuth Gopmy U Bce ee
AJIEMEHTBI, UCIIOJIb3Ys IIBETOBYIO FaMMy.

1. Onucare ctpykrypy ¢ umenem GROUP, copepxkanryro mossi: Name — hamMuiisi 1 MHUITHAIIBI,
DAT — nara poxaenus (roa, mecsil, uncio), SES — ycreBaeMocTb (MacCuB U3 TPeX JIEMEHTOB).
HanucaTs nporpammy, BBIOIHSIOIIYIO:

BBOJ] C KJIaBUaTyphl JaHHBIX B MaccuB GRS, cocrosnmii u3 10 crpykryp tuna GROUP;

— BBIBOJ| Ha DKpaH 3aluceil, yrmopsIouyeHHBIX Mo Bo3pactanuto mojis SES; — BbIBoa cnmcka
CTYIEHTOB, Bo3pacT koTopbix Ha 01.12.2010 rona He npesbiaet 20 neT;

— €CJIM TaKUX CTYJEHTOB HET — BbIJIaTh COOOIIIEHUE.

2. Omnucate ctpyktypy ¢ umenem STUDENT, coamepxamiyro mossi: Name — dammius u
nHumainsl, Kurs — kypc, SES — ycrieBaeMocTh (MaccuB U3 IIATH 3JIEMEHTOB).

Hanucats nporpamMmy, BBITOIHSIOIIYIO:

BBOJ ¢ KiaBuaTypsl AaHHbIX B MaccuB STUD, cocrosmmii u3 10 crpykryp tuna STUDENT,
3aMyCU JOJKHBI ObITh YIOPSA0YEHBI M0 aln(aBuTy;
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— BBIBOJI Ha HKpaH 3amlKCced, YIOPSIOYECHHOTO CIUCKA CTYACHTOB, CPEIHHH 0an KOTOPBIX

MIPEBBINIACT OOIINIA CpeaHui Oalt;

— €CIIM TaKHUX CTYJICHTOB HET — BBIIaTh COOOIIECHHE.

3. Ommcarp cTpykrypy ¢ umeHeM STUD, conepskamtyro momns: Name — GpamMuius U WHULIAATIBI,
GROUP — na3Banue rpynmsl (pakynbTeT, Kypc, Homep rpymisbl), SES — ycneBaemocTs (MaccuB
U3 YETBIPEX DIIEMEHTOB).

Hanucatp nporpaMMy, BBIIOJIHSIOILYIO:

— BBOJ] € KJIaBUaTyphbl JaHHBIX B MaccuB STUD1,cocrosmuii u3 10 ctpykryp

tura STUD, 3anucu J0/HKHBI OBITH YITOPSIIOYEHBI 110 ali(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 MOJOXKEHUH CTY/IEHTa B HICXO/IHOM CIIHCKE;

— €CIIM TaKHUX CTYJEHTOB HET — BBIIaTh COOOIIECHHE.
4. Onucate ctpykTypy ¢ umeHeM NOTE, cogepxkanryro mossti: Name — dhaMuiiis U MHUIHAIIHI,
TELE — Homep tenedona, DATE — nata poxiaeHus (rof, Mecsl, 4ucIo).

Hanucars nporpaMMy, BBIIOJHSAIOUIYIO:

BBOJ ¢ KiaBuaTypsl 1aHHbIX B MaccuB BLOCKNOTE, cocrosmuii u3 10 crpykryp tuna NOTE,
3aMKCU JOJKHBI ObITh YIOPSAOYEHBI IO BO3PACTAHUIO JIAThl POXKACHUS;

— BBIBOJI HA 9KpaH CBEJCHHIA O YelloBeKe, HoMep Tesie(hoHa KOTOPOTO BBEJICH C KJIABUATYPHI,
— €CJIM TaKOI'0 YEJIOBEKAa HET — BbIJIaTh COOOIICHHE.

5. Onucars ctpyktypy ¢ umenem NOTE]1, conepxairyro mons: Name — pamMunus 1 HHUIHAIIBI,
TELE — nomep Tenedona, DATE — nata poxaeHus (rof, Mecsiil, 9ucIo.

Hanucats nporpaMmMy, BBIIOJIHSIOILYIO:

— BBOJ ¢ KiaBuaTypbl JaHHbix B MaccuB BLOCK, cocrosmuii u3 9 snementoB tuna NOTEI,
3aMMCcH JOJKHBI ObITh YIOPSAJOUYEHBI 10 HHULIUAIAM;
— BBIBOJ] Ha 9KpaH WH(OPMALIUU O JIOJSAX, YbU THU POXKICHUS MIPUXOJIATCS Ha MECAll, 3HAaUCHUE

KOTOPOTO BBE/ICHO C KJIABUATYPhI; €CJIU TAKOTO YEJIOBEKA HET — BbIIaTh COOOIIEHNUE.

6. Onucatp cTpykrypy ¢ umeHeM NOTE2, cogepxamtyto nmosnsa: Name — paMunus 1 MHULIHAAIBI,
TELE — Homep tenedona, DATE — nata poxxnenus (roj, Mecsiii, 41cio).

Hanucars nporpaMMy, BBIIOJHSIONIYIO:

— BBOJI C Ki1aBuaTypsl nanHbIXx B MaccuB BLOCK?2, coctosimuii u3 7 snementoB tuna NOTEI,
3alMMcU  JIOJKHBI OBITH YINOPSAOYEHBI MO MEpPBBIM TpeM IudpaM HoOMepa TenedoHa;
— BBIBOJI HAa 9KpaH WH(OpMAIIUU O YelloBeKe, Ubs (paMuITus BBEJCHA C KIIaBUATYPHI;

— €CJIM TaKOT'0 HET — BBIJIaTh COOOIIEHHE.

7. Onucats cTpyktypy ¢ umenem PERSON, conepskaryto mossi: Name — haMuiiis 1 MHUIHAIIBI,
FAC — ¢akynbrer, GROUP — rpynna, DATE — nata noctyminenus B BY3 (roa, mecsil, uucio).
Hanucats nporpamMmy, BBIOIHSIOILYIO:

— BBO/JI C KJIaBHATyphl JaHHbIX B MaccuB VUZ, cocrosmuii u3 10 351eMeHTOB

— tuna PERSON, 3anucu 10JKHBI OBITH YIIOPSIIOUEHBI 110 AaTe nocTymieHus B BY3;

— BBIBOJ] Ha KpaH MH(POPMAIMH O CTYAECHTaX, YIOPAJI0UEHHON Mo (pakyabTeTaM, rpymnmnam, aare
noctyrieHus. B kaxmod rpynmne (aMuiu#M JODKHBI OBITh PACMOOXKEHBI B an(aBUTHOM

MOPSIKE.

8. Omucats cTpykTypy ¢ umeHeM ZNAK, conepsxanryro noins: Name — dpamunust u ums, ZOD —
3HaK 3oauaka, DATE — nara poxxaenus (MaccuB U3 TPEX YHCEIL: TOJI, MECSII, YUCIIO).

Hanwucars nporpamMmy, BBITOJIHSIOUTYIO:
— BBOJI C KJIAaBHATYphl JaHHBIX B MaccuB MASS, coctosiiumii u3 10 snementoB tuma ZNAK,
3aMyCU JOJKHBI ObITh YHOPSAOYEHBI IO JaTe THS POXKICHUS;
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— BBIBOJI Ha 3KpaH WH(GOpPMALUU O JIOJAX, POJUBIINXCS IO/ 3HAKOM 307MaKa, HAUMEHOBAaHHE
KOTOPBIX BBOJUTCS C KJIaBHATYPHI;

— €CJIM TaKOT'0 HET — BBIJIaTh COOOIIEHHE.

9. CtpyKTypa coaepXUT MH(OpMaIUIO O JaTe U BPEMEHH HEKOTOPOro coObITus: Year — rof,
Day — nenb, Hour — gace1, Minute — MmunyTHI, Second — CEKyH/IbI.

HanucaTe nporpammy, BBIIOIHSIOIIYIO:

— olpeJieNIeHue pa3Mepa CTPYKTypUPOBAaHHOIO 00ObEKTa B OaTax.

— 3aMUCBIBACT MPEUIOKEHHYIO CTPYKTYPY B BHJI€ OUTOBOM CTPYKTYPHI M OIIPEENISAET pa3Mephbl.
CpaBHUTE pe3ynbTaThl, CAEIANTE BBIBO/.

10. Jlns xpaHeHusl JaHHBIX O IIBETHBIX JUCIUIEAX ONHUCAaTh CTPYKTypy Buaa: display —
HAaUMEHOBAHME MOJIENH, price — IeHa, X_size — pa3Mep IO TOPU3OHTAIM, y_size — pa3Mep IO
BEPTUKAJIM, Optr — ONITUYECKOE pa3peLIeHue.

Hanucate ¢yHkuuto, cosgawoouryro ¢ailn ¢ AaHHBIMH O JAMCIUIesX (JaHHble BBOJUTH 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 KadyecTBE IapamMeTpoOB.
Hcnonb3oBanue rinodaabHbIX HapaMEeTPOB HE JIOIYCKAECTCH.

11. Onucarb CTPYKTYPY c MMEHEM STUDENT, COZIEpXKALIYIO TIOJISL:
(bamMuIUs U MHULMATIBL CTYAEHTA; HOMEP IPYIIIbI; YCIIEBAEMOCTh (MACCUB U3 YETHIPEX OLIEHOK Ha
sK3aMeHax B 5-0aibHOM cucTeME).

Hanucatps pyHkuuu:

— CcO3/1aHUsI MaccHBa 7 3amucei (CTPYKTYp) JaHHBIX O CTyJ€HTax (BBOJ JIAHHBIX C KIIABUATYPHI);
— BBIUUCJICHUS CPEAHETO0 Oana KaXKIoro CTy/IeHTa;

— PacHoJIokKeHUs 3arucel Mo yObIBaHUIO CpeaHero Oana;

— BBIBO/IA CBEICHUH O CTY/I€HTaX, UMEIOLINX OLIEHKHU TOJIBKO 4 U 5;

— yJaJeHMsl U3 CIHCKa CTYI€HTAa C MUHMMAJIbHBIM CPETHUM OasioM.

Bce Heobxoaumble naHHBIE 171 (PYHKUIMN JTOJKHBI IepeaBaThCsl B KAUECTBE UX HapaMeTpOB.
Hcnonb3oBanue rino0albHBIX NapamMeTpoB He jomyckaerca. CoznaTb NPOEKT, KOTOPBIN
JEMOHCTPHUPYET paboTy BceX (PYHKIIMM.

12. Onucars CTPYKTYpPY c UMEHEM TOVAR, COJZIEpKAIILYIO OJIA:
Ha3BaHME TOBapa; KOJMYECTBO €IUHUI] TOBapa; CTOMMOCTh TOBapa; JlaTa MOCTYIUIEHHUs TOBapa B
BUJIE CTPYKTYPBHI (IO, MECSIIL, JICHb).

Hanucats pynkumn:

— co3nanus MaccuBa SPISOK He 6osee yem u3 10 3anuceil (CTpyKTyp) JaHHBIX O TOBapax (BBOJ
JTAaHHBIX C KJIABUATYPHI);

— BBIYHCJICHUS CPEAHEN CTOMMOCTH TOBapa;

— PAcIONOKEHMS 3aIIUCEN 110 BO3PACTAaHUIO CTOUMOCTH TOBApOB;

— BBIBOJIa CBEJICHM 0 TOBapax, nocTynusIiux Oosee 10 mecsieB Ha3a.

Bce nHeobxoaumble naHHbIE U1l (QYHKUMN JTOJKHBI IepeAaBaThCcsl B KAUeCTBE MX MapaMeTpOB.
Hcnonb3oBanue Trino0albHBIX MapamMeTpoB He jomyckaerca. CoznaTb NPOEKT, KOTOPBIN
JEMOHCTpHUPYET paboTy BceX (PYHKIIMM.

13. Onucars CTPYKTYPY c UMEHEM MARSHRUT, CoJIepaKallyIo IOJIA:
HOMEp MaplIpyTa; HadyajlbHBIM IYHKT MaplipyTa; KOHEYHBIH IyHKT MapuipyTa; IjJuHa
MapupyTa.

Hanucars pynkumn:

— co3jaHus MaccuBa He Oosiee ueM u3 10 3ammceil (CTpyKTyp) cBeJeHMH O MapuipyTax (BBOX
JAHHBIX 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 Ui GYHKUUN JTOJDKHBI epeAaBaThCcsl B KAUeCTBE MX MapaMeTpOB.
Hcnonb3oBanue TI0O0AIBHBIX NapaMeTpoB He jomyckaercsa. Co3maTh MPOEKT, KOTOPBIN
JTEMOHCTPHUPYET paboTy BceX (DYHKITHIA.

14. Omucate crpykrypy ¢ umeHem ABON, comepxkamiyro moisi: (aMuivs U WHHIAATBI
aboHeHTa, HOMep TenedoHa, JaTa MOAKIIOUEHHUs TelnedoHa B BUAE CTPYKTYphl (TOA, Mecsll,
JICHb), HAYKMCIICHHAs: CyMMa OIUIaThl, CyMMa Ha cueTy a0OHEHTa.

Hanucats pynkumu:

— co3gaHMs MaccuBa He Oosee yeM u3 12 3ammceil (CTpyKTyp) HaHHBIX 00 aboHeHTax (BBOA
JIAHHBIX C KJIaBUATYPHI);

— pacrosioxkeHus 3anuceit no andaButy (C y4eToM MHHUIIHAJIOB Ui a0OHEHTOB C OJJMHAKOBBIMU
bamunusmu;

— no6aBuTh 20 rp. Ha cueTa aOOHEHTOB, KOTOPBIX MOoAKIoUIN Oosee 10 net Hazax;

— BBIBOJIa CBEJICHUI 00 a0OHEHTax, Y KOTOPBIX CyMMa Ha CUeTy OTpULIATENIbHAS MOCJIe BblUeTa
HAYUCIICHHI,

— BBIBOJIa CBEICHHI 00 aboHEeHTe, HoMep TeJedoHa 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 (PYHKIIHIA.

15. OnucaTth CTPYKTYpY, COAEPKALYIO MOJI: HAUMEHOBAaHUE, 1I€HA, JaTa IPOU3BOJICTBA, CPOK
TOJTHOCTHU, KOJIMYECTBO, TPOU3BOUTEb.

Hanwucares ¢pyHKINY, BRITOTHSIOIINE CIETYIONIUE 3a/1a4H:

BBIBOJIa CBEICHUI O TOBapax, CPOK F'OJJHOCTH KOTOPBIX MeHee 20-TH ITHEeH.

— ONPEIENIUTh KOJIMYECTBO IPOCPOUEHHBIX TOBAPOB.

16. Omnwucare CTPYKTYpY, COJEpKallyl0 NOJs: Mapka, aBTOMOOMIS, NPOU3BOJIUTED,
TUII, TOJ1 BBITYCKA, JaTa MPOXO0KICHHS TEXOCMOTpA, /1aTa perucTpalyuu.

Hanucath QpyHKINH, BBITOTHSIONINE CIASAYIONINE 3a/1a4H:

— BBIBOJIa CBEJCHMI O MalllMHaX, MPOLIEAIINX TEXOCMOTP MEHee rojia Ha3asl.

— BBIBOJIAa CBEJIEHUM O MalimHax, npousBeneHHbIX 10 2000-ro roja M 3aperucTPUPOBAHHBIX
MEHEee rojia Ha3as,.

17. Onucarb CTPYKTypy, COJIEpKalllylo Mouist: (pamMuiusi, aMmIuiya, BO3pacT, KOJUYECTBO WID,
KOJIMYECTBO T'OJIOB.

HanucaTh ¢pyHKIMY, BHITOTHSIONIUE CAEAYIOUINE 3a1a4u:

— ONpEeNeNuTh Jyqiero (Gopsapaa, ¥ BHIBECTH CBEACHUS O (yTOOINCTAX, CHIFPABUIMX MEHee 5-
TH UTP.

— ONpEeNeNuTh CPeIHH BO3pacT (PyTOOTMCTOB M BBIBECTH CBEACHHUS O (PyTOOIMCTax, BO3pPacT
KOTOPBIX OoJbIe 25 JeT.

18. Ommucarb CTPYKTYpy, COAep allylo Mojis: ¢amuiud, rpynmna, ¢usuka, uHpopmaruka,
UCTOpHUSL.

Hanucars QpyHKINH, BBITOIHSIONINE CIEAYIOMINE 3a/1a4H:

— ONpEAETUTh CPeIHUI Oal OLIEHOK MO BCEM IMpeaMeTaM, U BBIBECTH CBEAE-HUS O CTY/AEHTaX,
cpeaHuii 6ayuT KOTOPbIX Oouble 4.

— OMpeNenuTh CPeAHH Oam OIEeHOK 1Mo (PU3WKe, KOJIMYECTBO CTYIACHTOB C OIEHKOM S5 TIO
WH(OPMATUKE U BHIBECTH CBEJICHUS O HUX.

87



19. Onucate CTPYKTYpY, COAEpX AIIyl0 MOJs: MPOJiaBell, HAMMEHOBAHHE, KOJUYECTBO, LIEHA,
roJl_BBIITYCKA, 1aTa_TMPOJaxKH.

Hanwucare ¢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 ATHX TOBapax.

— OIpPEJEeNNUTh OOIYI0 CTOMMOCTh BCEX TOBApOB, BBINYIIEHHBIX B TEKYLIEM TOAY U BBIBECTH
CBeZIeHHsI 00 3TUX TOBapax.

20. Ormucarb CTPYKTYpy, COAEpKallyl0 TIOJiA: aBTOP, KOJMYECTBO, CTPAHMI], THUPAK,
roJl, U3JaHHUsL.

— HanucaTh QYHKIUH, BBIMOIHAIONINE CIEAYIONINE 3a/1auu:

— BBIBECTH JIAHHBIC O KHUTaX, B KOTOPBIX KOJMYECTBO cTpaHuil 6obie 150.

— BBIBECTH JIaHHBIE O KHUTAX, TUPaX KOTOpbIX He npeBbimaet 10000 sxk3eMIuisipoB.

21. OnucaTth CTPYKTYpY, COACPIKAILYIO IMOJIA: HAUMEHOBAHUE, MPOU3BOAMUTENb, TOJ_BBINYCKA,
KOJIMYECTBO, LICHA.

Hanucatb QpyHKINY, BBITOTHSIONINE CIASAYIOIINE 3a/1a4H:

— BBIBECTH CBEJICHUS O TOBApax C LIEHOH BBILIE CPEAHEH.

— ONpeaeNuTh OOIIYI0 CTOMMOCTH BCEX TOBApOB, BHIMYIIEHHBIX B TEKYIIEM IOy W BBIBECTU
CBeZIeHHsI 00 3TUX TOBapax.

22. Onucath CTPYKTYpPY, COAEpXKAILLyIO MOJisA: (aMuiIus, TpyIma, roJ PoXKIACHHs, OLEHKA IO
dusuke, olleHKa MO0 MaTeMaTHUKe, OI[EHKa M0 HH(OpPMAaTHKE.

Hanwucars ¢pyHKINY, BRITOTHSIOMINE CISTYIONIUE 3a/1a4H:

— OMpEIeNUTh KOJIMYECTBO CTYIEHTOB cTapiie 19-Tu eT, U HanevaTaTh BCE CBEICHUS O HUX.

— Hameyarars (aMHJIUH CTYJCHTOB, KOTOPBIE CIAIM MaTeMaTHKy Ha «95», U ONpEneNuTh UX
KOJIMYECTBO.

23. Onucatb CTPYKTYpY, COAEPKALIYIO MOJIsI: Ha3BaHUE, YacToTa, 00bEM OlepaTUBHON MaMsTH,
Hanuure dvd rom, CTOUMOCTb.

Hanucath QpyHKINH, BBITOTHSIONINE CIASAYIONINE 3a/1a4H:

— OMPENETUTh KOJIMYECTBO KOMITBIOTEPOB ¢ 00BEMOM OIepaTUBHON mamsaTu Oosbine 10 roaiT u
HareyaTaTh BCE CBEJICHUS O HUX.

— BBIYUCIIUTH CPEIHIOI0 CTOMMOCTHh BCEX KOMIBIOTEPOB M HameyaTaTb HauMEHOBAaHUS
KOMIIBIOTEPOB U UX CPENIHIOI0 CTOUMOCTb.

— OTpeJIeNIUTh KOMITBIOTEPBI, KOTOpbIe UMEIOT dvd rom, 1 HareyaTaTh BCe CBEJICHHSI O HUX.

24. Onucarb CTPYKTYpPY, COJEPKaIIYI0 MOJs: paMIIns, UMs, OTYECTBO, MOJI, JOJKHOCTb, JaTa
POXKICHMUSL.

Hanucars QpyHKINH, BEITOTHSIONINE CAEAYIOIINE 3a/1a4H:

— BBIBECTH JIaHHbIE 00 WH)KEHepaX, MEHCHOHHOTO Bo3pacTa (MyXYMHaM Oombine 65-Tu JeT,
>KeHiuHaMm 60).

— BBIBECTHU CBEJIEHUS O COTPYAHMKAX, Y KOTOPBIX 3apIuiara BbllIEe cpelHel u Bo3pacT MeHee 30-
TH JIET.

— BBIBECTH CBEJICHUS O COTPYIHUKAX, KOTOPbIE POAUIIUCH B Mae.

25. Ommcarb CTPYKTYpY, coaepskamryro moisi: No moesna, BpeMs MpHUOBITHS, BpeMs OTOBITHS,
HaIpaBJIEHUE, PACCTOSHHUE.

Hanucatrs QpyHKINH, BBITOIHSIONINE CAEAYIOIINE 3a/1a4H:

— BBIBECTH CPEIHIOK CKOPOCTh Ka)KJI0T0 MMOe3/1a.

— BBIBECTH BCE CBEJICHUS O MOe3/ax, BpeMsl MPeObIBaHUS B IyTH KOTOPBIX MPEBBIIIAET 7 YacoB.
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[IPAKTUYECKUE PABOTHI TIO VISUAL STUDIO
M3YYEHUE CPEJIBI PA3PABOTKHU VISUAL STUDIO
Lenv npakmuueckoti pabomwi: U3yIUTh Cpeny OBICTPOM pa3padoTku npuinoxenuid Visual Studio.
Hayuutbcst pa3meniate U HaCTpauBaTh BHEIIHUN BUJ] 2JIEMEHTOB yIIpaBIeHUs Ha Gopme.
HurerpupoBannas cpena pazpadorduka Visual Studio
Cpena Visual Studio Bu3yansHO peayin3yeTcsi 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 TOKEJaHWH MPOrPaMMHUCTA, YTO 3HAYMTEIBHO IOBBIIIACT IMPOU3BOJUTEIBHOCTD
paboTHI.
[MIpu 3amycke Visual Studio mosBisieTcs HavainbHas CTPAHMUIA CO CIU- CKOM IOCIIEIHUX
IPOEKTOB, a Takxke koMaHaamu Cozdams npoekm u Om- Kpvimb npoekm. HaxxmMuTe CCBUIKY
Cozoamwb npoexm wnu BbiOepute B MeHI0 @aiin koManay Cozoams npoexkm, Ha SKpaHe MOSIBUTCS
JIMaJIor JJisl CO3/1aHusi HOBOTO npoekTa (puc. 1.1).

r
Cosaatb npoekT M
lMocneanne wabnoe Coptupogarts no: | Mo ymon4axuo 4 | \ YcTaHoBNEHHDBIE LWABNOHBI: NONCK 2|

|
Ycranosnentbie wabnonbi

) ) Tun: Visual G
) —c#| Mpunoxenne Windows Forms Visual C# e isue
Visual C# = MpoexT, Ana CO34a3HMA NPUNOXKEHNA C

. NONB30BATENLCKUM MHTEPGERCOM
Wabnorsi & VinTeprere I 'C” Mpunoxenne WPF Visual C# Windows Forms

mcﬁ KoHconbHoe npunoxenne  Visual C#

;- c#| Bubnunorexa knaccos Visual C#

i C”‘ Mpunoxenne obospesatens... Visual G

ch| Mycroii npoext Visual C#
i@ Windows Forms 20 Visual C#

LN

Wms: WindowsFormsApplicationl

Puc. 1.1. Jluanoe cozoanus nosoco npoexma

CrneBa B crucke MIa0JIOHOB MPHUBEACHBI S3bIKA MPOTPAMMHUPOBAHUS, KO- TOPbIE MOAAEPKUBAET
nanHas Bepeust Visual Studio: yoeauTecs, uto TaM BoifeneH paszjaen Visual C#. B cpenneit yactu
MPUBEICHBI TUIIBI MPOEKTOB, KOTOPHIE MOKHO CO3/AaTh. B Hammx 1abopaTopHbIX paboTax OyayT
HCITIOJTh- 30BaThCS JBA THUIA TIPOSKTOB:

Ipunoscenue Windows Forms — HaHHBIA THN TPOEKTa TO3BOJSET CO3/aTh MOJHOIICHHOE
MIPUJIOKEHNE C OKHAMHM M DJIEMEHTAMHM YIIpaBieHUs (KHOKaMH, MOJISIMU BBOJIa U T1p.) Takoit Buj
MPUIOKEHUsI HanboJiee MPUBBI- YeH OOJBIIMHCTBY MOJIb30BaTENICH.

Konconvnoe npunosicenue — B 3TOM THUIIE MPOEKTAa OKHO TMPEJCTaB- JISIET COOOM TEKCTOBYIO
KOHCOJITb, B KOTOPYIO TIPUJTIOKEHUE MOXET BBIBOJAUTH TEKCTHI WM 0KHJIATh BBOJAA WH(POPMAIIUU
nosib30oBatessi. KoHCONBbHBIE TIPU- JIOKEHUST YaCTO UCIIOIB3YIOTCS JIJIsi BRIYMCIIUTEIBHBIX 3a7a4,
JUTSL KOTOPBIX He TPeOyeTCs CIOKHBIN U KPACUBBIN MOTB30BATEIbCKII HHTEPdEIiC.
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Bribepure B crucke tunm mpoekrta «lIpunoxenne Windows Formsy, B mosie «uMs» BHU3Y
OKHa BBEIIUTE JKellaeMoe uMs npoekTa (Hanmpumep, MyFirstApp) u Haxkmute kHonky OK. Uepes
HecKoJbKO cekyHa Visual Studio co3zmact mpoekT u Bbl cMoXxeTe yBUAETh Ha SKpaHe KapTHUHKY,
10100~ HYIO MpeCcTaBIeHHON Ha puc. 1.2.

 MyFirstApp - Microsoft Visual C# 2010, secnpece-oumyce

Soan (pesss Bsa Npoesr Mocpoemes Otnages g Gopuar Cgpswc Quwa  Crgasea
g Sdd ol 3| » |3 copy JIRFRTREN S E.
Form1 System Windows Forme Form -1 . . -
el B =/ Forml =S ECR x| 3
FeembBoederityle  Sizable .
HelpButton False
kon (B8 eavox

Imetode NeContrel ! 1
BMdContainer  Fabe

KeyPreview False

Langusge Mo ymomans)
Lecalzable False

00

Shomlcon True
ShowinTaskbar True

Aute
WindowsDefaultlocy

Form1
TopMost False
Text
TExCT, CERSMIB < JAEMETON YTIPSENCHNA

R Crwcoe oumsor B Crmcox sasu

lotoso 123,67

Puc. 1.2. I'nagnoe okno Visual Studio

B rnaBHom okHe Visual Studio mpucyTCTBYET HECKOJIBKO OCHOBHBIX 3JI€- MEHTOB, KOTOpBIE
OynyTt momorath HaM B pabore. [Ipexae Bcero, 3To hopma

(1) — Oyayuiee OKHO HAIIEro MPHUJIOKEHUS, HA KOTOPOM OYIyT pa3MelaTbCs 3JIEMEHTHI
yrpaneHus. [Ipu BoIIOTHEHUU POTrpaMMbl ITOMEIICHHBIE 3JIEMEH- ThI YIIPaBlIeHUs OYAyT UMETh
TOT K€ BUJI, YTO U HA dTAIle IPOCKTHPOBAHUSI.

Bropoii mo BaxHOCTH 00BEKT — 3TO OKHO CBOMCTB (2), B KOTOPOM IpH- BEACHBI BCE OCHOBHBIE
CBOWCTBA BBIJICJICHHOTO JJIEMEHTa YNpaBleHHs WM okHa. C TOMOIIbIO KHOMKH EE| MOXHO
pOCMAaTpPUBATh CBOWCTBA JJIEMEHTA YIPABICHHs, a KHONKA ¥ MEPEKII0YaeT OKHO B PEXUM
npocMoTpa coObITuil. YTOOB! OBLIO y100HEE UCKAaTh HYXHBIE CBOMCTBA, MOKHO OTCOPTHUPOBATH
MX 10 an(aBUTy C IOMOLIBIO KHONKK 2¥. ECIM 9TOr0 OKHA Ha SKpaHE HET, ero MOXHO
aKTUBUPOBATh B MEHIO Bud — OxHo ceolicme (MHOTZIa 3TOT MYHKT BJIOXKEH B MOJANYHKT /[pyzue
OKHQ).

Camu 537eMeHTHl YIpaBieHHs MOXXKHO OpaTh Ha maHenu syeMeHToB (3). Bce aneMeHTHI
yIpaBJICHUS] Pa30UTHI HA JIOTUYECKHUE TPYIIIBI, YTO 00JIeT4aeT MOUCK HYKHBIX 3JIEMEHTOB. Ecim
NaHeJN HeT Ha DKpaHe, ee HY)KHO aKTUBH- pOBaTh KOMaH0i Bud — Ilanens snemenmos.
Haxonen, o0o3peBarens pemenuit (4) COmep UT CIUCOK BceX (haliioB, BXOSANIUX B IMPOEKT,
BKJII0Yasl JOOaBJIEHHbIE M300paKeHUs U CIIy>KeOHble (aiiiabl. AKTUBUpYETCsl KoMaHaAo0H Buo —
Obo3pesamens peuieHull.

VYka3zaHHbIe MaHEIM MOTYT YK€ NMPUCYTCTBOBATh Ha 3KpaHe, HO OBITh CKPBITBIMHU 3a JPYTUMH
MaHEJSIMH WM CBEPHYTHI K OOKOBOW CTOpPOHE OKHAa. B ATOM cilydae OCTaTOYHO IMIEIKHYTH Ha
COOTBETCTBYIOILEM SPJIbIUKE, UTO- ObI BHIBECTH MAHENb Ha MEPEIHUN TUIaH.

OKHO TEKCTa MPOTrpamMMbl TpeTHA3HAYEHO IS TPOCMOTPA, HAIMHMCAHUS W PEIAKTHPOBAHHS
TeKcTa Mporpammbl. llepexmouaTbcst 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 MUHUMAJIBHBIN HA0Op OrepaTopoB A HOP-
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MaJIbHOTO (PYHKIIMOHUpPOBaHUA IMycToi (popmbl B kauectBe Windows-okHa. [Ipu momemieHnu
JJIEMEHTA YINpaBJIEHUS B OKHO (OpPMBI, TEKCT IPOrpaMMbl ABTOMATHYECKH JIOTOJIHAETCS
ONKCAaHHEM HEOOXOIUMBIX IJIsl ero PadoThl OMOIMOTEK CTAaHIAPTHBIX MporpamMm (pasaen using)
U NMIEPEMEHHBIX JUISI JOC- TyIa K JIEMEHTY YIpaBieHUs (B CKPBITOM yacTu Kiacca Gopmsl).
[Tporpamma Ha s3pike C# cOCTaBIIsIeTCSI KaK OIMCAaHHE AITOPUTMOB, KOTOpBIE HEOOXOIUMO
BBINOJIHUTh, €CJIM BO3HHMKAET OIpEeJesIeHHOe COObl- THe, CBsi3aHHOe ¢ (Gopmoil (Hampumep,
MIETYOK «MBIIIM» Ha KHOMKe — coObl- Tue Click, 3arpyska ¢opmsr — Load). s kaxmoro
oOpabarbiBaeMOro B (opme cOOBITHS, C MOMOIIBIO OKHA CBOWCTB, B TEKCTE MPOrPaMMBbl Opra-
HU3YETCS] METOJI, B KOTOPOM IIPOTPAMMUCT 3alMChIBAaET Ha si3bike C# Tpe- OyeMblil aropuTMm.
Hacrpoiika dopms

Hacrtpoiika ¢opmbl HaumHaeTcsi ¢ HacTpoWku pasMepa (opmbl. C TO- MOMIIBIO MBIIIH,
«3axBaThIBas» OJIHY U3 KPOMOK (DOpPMBI WIJIM BBIJCICHHYIO CTPOKY 3arojoBKa, OTPEryIupynTe
HYXXHBIE pa3Mepbl HOpMBI.

Jlis HacTpoMku Oynyllero OkHa NPUIOKEHUS 3aJaroTcs CBOMCTBa (op- Mbl. s 3amaHus
JT0OBIX CBOMCTB ()OPMBI M 3JIEMEHTOB YIpaBJICHUS Ha (OpPME UCIOIb3YETCS OKHO CBOWCTB.
Hosas popma umeer onnnakossie ums (Name) u 3arosoBok (Text) — Form1.

Jlnist i3MEHEHUs 3aroJI0BKa MISIKHUTE KHOMKOW MBI Ha (opMe, B OK- HE CBOHCTB HalaWTE U
IIEJKHUTE MBIIIKOM Ha cTpouke ¢ Ha3zBaHueMm Text. B BbiaeneHHom okxHe HaOepute «/Iab.
pab. NI. Cm. ep. 7462 Heanose A. A». JIns 3agaHusi 1BETa OKHA HCIOJB3yWTE CBOMCTBO
BackColor.

Pasmernienne 31eMeHToB yIpaBieHus Ha hopme

JUis pa3MelieHus pa3IMYHbIX 3JIEMEHTOB YIpaBieHHs Ha (GopMe HC- HOJIb3YEeTCs MaHelb
arieMeHTOB. [laHenp 3JIEMEHTOB CONIEPIKUT AJIEMEHTHI YIPABICHHS, CTPYIIHPOBAHHBIC TIO THITY.
Kaxnyro rpymnmy 351eMEeHTOB YIpPaBICHHUS MOXHO CBEPHYTh, €CJIM OHA B HACTOSILLIUII MOMEHT He
HyXHa. JJI1 BBIONHEHUS JIA0OPATOPHBIX PadOT MOTPEOYIOTCS AIIEMEHTHI YIpaBjie- HHUS W3
rpynnsl Cmanoapmmuvie 1emenmyl YnpasieHus.

[lenkauTe Ha AJIEMEHTE YIPABJICHHUS, KOTOPBIH XOTHTE NO0aBUTh, a 3a- TEM MICIKHUTE B
HYXXHOM MecTe (OpMbl — 3JIEMEHT HOSBHUTCA Ha Gopme. Die- MEHT MOXKHO IepeMellarh Io
(Gopme, CXBaTHUBIIKCH 3a HETO JIEBOH KHONKOW MBIIIKK (MHOTAA 3TO MOXKHO CJIeJaTh JIMIIb 32
TMOSIBIISIIONIMIICS. DM HaXATHH HA OIEMEHT KBAApaT co crpenkamu (). Ecim smeMeHT
yIIpaBJIEHUS TO3BOJISIET U3MEHATh pa3Mephl, TO HAa COOTBETCTBYIOLIUX €r0 CTOPOHAX IMOSBSTCS
Oernble KPY)KKH, YXBaTHBIINCH 32 KOTOPbIE M MOYKHO M3MEHHUTH pasmep. [locie pas- memeHus
3JIEMEHTa yNpaBieHus Ha (opMe, ero MOXKHO BBIJICIUTD LIETYKOM MBIIIU U IPU 3TOM MOJIYYUTh
JIOCTYH K €r0 CBOKMCTBAM B OKHE CBOMCTB.

Pa3smernenne cTpoku BBoAa

Ecnn Heobxonumo BBecTH M3 (OpMBI B IIpOrpaMMy MM BBIBECTH Ha (GopMy HHPOpMAIUIO,
KOTOpasi BMEIIAETCSI B OJJHY CTPOKY, MCIIOJIb3YIOT OK- HO OJAHOCTPOYHOIO PEIJaKTOpa TEKCTa,
MPEJCTaBIISIEMOTO AJIEMEHTOM YIpaB- JieHus TextBox.

B nanHOW mnporpamMMe ¢ MOMOILIBIO OJHOCTPOYHOIO peaakTopa OyIeT BBOAUTHCS HMs
M0JIb30BATE.

BeiOepuTe Ha maHen M 3JI€MEHTOB MUKTOTpaMMy C Ha3BaHHeM TextBoX, IIeTKHHUTE MBIIIBIO B TOM
MecTe (pOpMBI, T/Ie BBl XOTUTE €€ TOCTaBHTh. 3aXBATHB €TO MBIIIKOH, OTPEryIUPYHTE pa3Mepbl
SJIEMEHTa YIIPaBIIEHUsT M €ro mnojoxkeHue. OOpaTuTe BHUMaHHWE HAa TO, YTO TEMEpPb B TEKCTE
NporpaMMBl  MOXKHO HCTIONB30- BaTh TepeMeHHylo textBox1, koropas COOTBETCTBYIOT
N00aBIIEHHOMY >JIEMEHTY yIpaBiieHus. B 1ol nepemenHoit B cBoiictBe Text OyaeT conepx arbest
CTpOKa CUMBOJIOB (THI string) 1 0TOOpa)kaThCsl B COOTBETCTBYIOMIEM okHe TextBox.
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Puc. 1.3. Ilanens snemenmos

C noMoIpl0 OKHa CBOMCTB YCTaHOBHUTE HIPU(BT U pa3Mep CHUMBOJIOB, OTPaKaeMbIX B CTPOKE
TextBox (cBoiicTBo Font).

Pasmemmenne Hapmucei

Ha ¢opme moryt pazmeniaTbcsi MOSICHUTENbHBIE HaAUCHU. JIJI1 HaHe- CeHUsl TaKUX HaJuced Ha
dopMy ucnonb3yercss 3MeMeHT ympasieHus Label. BriOepute Ha mnaHenum 31€MEHTOB
NUKTOTpamMMy ¢ Ha3BaHueM Label, menkHuTe Ha Hellt MbllIblo. [locae 3TOro B HyKHOM MecTe
GopMBl IIETKHUTE MBbIIbIO, 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 BbIOEpUTe pazMep CUMBOJIOB (cBoicTBO Font).
OOpatuTe BHHMaHuE, 4YTO B TEKCTE€ MpPOrpamMMbl TENEpb MOXKHO OOpa- IATbCsi K HOBOMU
nepemeHHoi Tuna Label. B Hell XpaHuTCs mosCHUTENbHAS CTPOKA, KOTOPYIO MOYKHO U3MEHSATH B
npoiiecce padoThl TPOTrPAMMBL.

Hamucanue nporpammbl 00paboTkn coObITHS

C KaXJpIM 3JIEMEHTOM yIpaBiieHUs: Ha (opMe U ¢ caMoil (POpMOI MOTYT MPOUCXOAUTH COOBITHUS
BO BpeMs paboTsl nporpammsl. Hanpumep, ¢ KHOI- KO MOKET MPOU30UTH COOBITHE — Ha)KaTHe
KHOIIKHA, @ C OKHOM, KOTOPO€ IPOEKTUPYETCS C MOMOIIbI0 (OPMBI, MOXKET IMPOU30UTH PSII
COOBITHII: CO3- JaHUE OKHA, U3MEHEHHE pa3Mepa OKHa, IIETYOK MBIIIM HAa OKHE U T. M. DTH
COOBITHSI MOTYT 00pabaTsiBaThCs B mporpamme. s oO6paboTku Takux cOOBI- THH HEOOXOIUMO
co3/1aTh 00pabOTUYMKU COOBITUS — CHEIMAIBHBIN Memoo. s coznanus oOpaboTurka cOOBITHA
CYIIIECTBYET JiBa Crioco0a.

[TepBelii criocod — co3aate 00pabOTUYHK AJIsi COOBITUS IO YMOIYaHHIO (OOBIYHO 3TO CAMOE YacTo
HCIIOJIb3YEMOE COOBITHE JAHHOTO JJIEMEHTa YyrpasieHus). Hampumep, mjis KHONKH TakuM
o0pa3om cozfaeTcst 00paboT- YUK COOBITUS HAXKATHS.

Hammcanme nmporpaMmbl 00pab0TKE COOBITHS HaKaTHs KHOTIKH



[Tomecture Ha (OopMy KHONKY, KOTOpash ONHMCHIBAETCS 3JIEMEHTOM YyrpasieHus Button. C
MOMOIIIbI0 OKHA CBOMCTB M3MeHHUTE 3aroyioBok (Text) Ha crmoBo «llpusemy» wWiud Ipyroe 1o
BallleMy keslaHuio. OTperyaupynTe 1mo- JIOKEHUE U pa3Mep KHOMKH.

[Tocne 3TOrO0 /ABa pa3a MIETKHUTE MBIIIBIO HA KHOTKE, MOSBUTCS TEKCT MPOTrPAMMBI:

private void button1_Click(object sender, EventArgs e)

{
}

3710 U ecTh 00pabOTUMKHU COOBITUS Ha)KaTHsI KHONKU. Bbl MokeTe J10- OaBJIsThH CBOM KO MEXIY
ckoOkamu { }. Hammpumep, Habepure:

MessageBox.Show("IIpuser, " + textBox1.Text + "!");

Hamucanue nporpammel 00paboTkn coOBITHS 3arpy3Ki (opMbI

Bropoii cnoco6 co3aanus o0paboTunKa COOBITHS 3aKJIIOYAETCS B BbIOO- p€ COOTBETCTBYIOIIETO
COOBITHS JUIS BBIJICIIEHHOTO 37ieMeHTa Ha ¢opme. [Ipu 3TOM HCHOIB3yeTcsi OKHO CBOMCTB M €ro
3akjazika . PaccMoTpuM 3TOT cno- co0. Beienurte Gpopmy 1mienykom 1o Hel, 4ToObl BOKPYT Hee
NOSIBUJIACH paM- Ka U3 To4yeK. B okHe cBoiicTB Haiigute coObitue Load. Illenknere mo naHHO#M
CTpOUKeE JABaX /bl MbIILIKOH. [TosiBUTCS MeToA:

private void Form1_Load(object sender, EventArgs e)

{
}

Mexay ckoOkamu { }BCTaBHM TEKCT IPOTPAMMBI:
BackColor = Color.AntiqueWhite;

Kaxp1ii 21eMeHT yrpaBieHus: UMeeT CBOW Habop 00pabOTYNKOB COOBI- THIA, OJHAKO HEKOTOPHIE
U3 HUX OpUCYLIM OOJBIIMHCTBY 3JIEMEHTOB ympas- jeHus. Haubonee yacto mpumeHsemble
COOBITHSI OITUCAHBbl HIXKE:

Activated: ¢popma noaydaer 3T0 COObITHE IPU AKTUBALIUH.

Load: Bo3nukaet npu 3arpy3ke ¢opmbl. B 00paboTunke JaHHOTO COOBI- THS CIEIYET 3a/1aBaTh
NeMCTBUS, KOTOPBIE JOJKHBI IPOUCXOAUTH B MO- MEHT CO3/1aHus (DOPMBI, HalIpUMEp yCTaHOBKa
Ha4yaJIbHBIX 3HAYECHUM.

KeyPress: Bo3HMKaeT NMpH HakaTUM KHONKHM Ha kiaBuarype. Ilapamerp e.KeyChar nmeer tun
char u comepXHUT koA Haxaroil kimaBumM (kia- Buma Enter xnaBuatypsl umeer kon #13,
knaBuma Esc — #27 u 1. n1.). OOGBIYHO 3TO cOOBITHE HCHOJNB3yeTCsl B TOM ciydae, Korjaa
HeoOXouMa peakliys Ha HaJkaTue OJJHOW M3 KJIaBUIIL.

KeyDown: BO3HUKaeT NpH HaKaTMM KJIABUIIM Ha KiaBuatype. OOpaboT- YMK 3TOr0 COOBITHS
noJiyyaeT MH(OpPMaLIMIO O Ha)KaToW KJlaBHIlE U co- cTossHuu kinasuil Shift, Altu Ctrl, a Takxe o
HaxaTol KHomke Mbluu. WHpopmanus o kinaBumie mnepenaercs napamerpoM e.KeyCode,
KOTOpPBIN IpeacTaBiiser coboil nepeuncienue Keys ¢ kogamu Bcex KiaBulll, a UH- (JOPMaLIUIO O
KJIaBuIax-moaudukaropax Shift u ap. MokHO y3HaTh U3 napamerpa e.Modifiers.

KeyUp: sBnsiercs nmapueiM coObitueM uisi KeyDown u Bo3HMKaeT mpH OT- IyCKaHUM paHee
Ha)KaTOW KJIaBHILY.

Click: Bo3HUKaeT Ipy Ha)KaTUX KHOIIKY MBIIIU B 00JIACTH 3JIEMEHTA YIIPABICHMUSL.

DoubleClick: Bo3HuKaeT mnpu OBOMHOM Ha)KaTHM KHOMKHU MBIIIK B 00- JaCTH 3JIEMEHTa
yIpaBJICHUSL.

Jamyck 1 paboTa ¢ mporpamMmoit

3amycTuTh IpOrpaMMy MOXHO, BbIOpaB B MeHI0 Omiadka Komauny Ha- uwame omnaoky. Ilpu
TOM MPOUCXOIUT TPAHCISALUS U, €CIM HET OIIMOOK, KOMIIOHOBKAa IpPOrpaMMbl U CO3/aHUE
€IMHOTO 3arpyxaemoro (aiina ¢ pac- mmpeHueM .exe. Ha skpaHe mosiBiseTcss akTHBHOE OKHO
IPOrPaMMBI.
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Ecnu B mporpamme ecth ommubku, To B okHe CIHUCOK OIMIMOOK MOSIBSATCS HAaWJCHHBIC OIIMOKH, a
nporpaMma OOBIYHO He 3amyckaercs. MlHorja, oHa- KO, MOKET OBITh 3amylieHa Mpeblayias
BEpCUsl MPOrpaMMbl, B KOTOPOH €IIe HeT TMOCIEAHUX M3MEHEHHWH: dYTOObl 3TOro He
MIPOMCXOAMIIO, HYKHO B HacTpoikax Visual Studio ycTaHOBUTB ONIIMIO MOKa3a OKHA OUTHOOK U
3a- MPETHUTH 3aIyCK NPy Hanu4uuu omuook (puc. 1.4 u 1.5).

MapameTpei ?

MpoekTe n pelwerna ~ Pazmelenue npoekTo:

°

10

- . PasmeleHme NoNbL30BaTENbCKNX LIABNCHOE NPOEKTOE:
Mapametpei VisualBasic no ymons

Mapametpel npoexTa VC++

Moctpoerue u sanyck PasmeLLEeHIE NONB30BATENCKNX LABNOHOE 3NEMEHTOS:!

4 Cpega
ObBwme
ABTOBOCCTAHOBNEHNE I MokazbigaTs 0KHO CLUMEOK NPH 33BEPLUEHNA NOCTPOEHNA € CLUMBK3MM I
BeicTpeiii sanyck [ OTcnexunsars akTUEHBIM INEMEHT B OBO3PEBATENE PELLIEHNIA

BeB-Bpaysep
Brnagkwn u okHa
BriGop Azbika

MokassiBaTs 4ONOAHNTENEHEIE KOHQUIYPaLMNA NOCTPOEHNS
[#] Beeraa nokasbieate pelueHue

["] CoxpaHaTs HOBBIE NPOEKTEI B MOMEHT CO3AaHNA

JokymenTol
Janyck Npenynpetaate, ECIM PaCNONCKEHWE NPOEKTS HE ABNAETCA A0BEPEHHBIM
ViMnopT 1 3KcnopT napaMeTpos [[] Nokassieats okHO EEIECAZ MPW 3aMycKe NOCTPOSHNA
Knasuatypa ianpau.msa'rb NEPEMMEHCBAHUE CUMEONOE NPH NEPENMEHOBAHNK daiinoe
Mouck U 3ameHa ~

< >

Puc. 1.4. Onyus noxasza coobwenuti 06 owubkax
MapaMeTpi ?

4 MpoekTsl n pelleHnA ~ 8 MakcnmaneHoe 4Mco NapaniensHelx NOCTOOEHNH NPOEKTOB:
OBwme
Katanorn VC++

[p1 BEINOAHEHHKM NOCTPOWTE TONBKS 3aMyCKAEMBIE MPOEKTE! M 3aBMCMMOCTH

Mapamerpe VisualBasic no ymons
2pameTpEl NPoEKTa Wi+

MocTpoeHne n 3anyck Mpeanarate BEINGAHWTE NOCTROEHME v

Mpy BEINCAHEHWA, KOTAZ MCXOAHBIE GaANbI CTAPLUE OTKOMNWIMPOBaHHBLS

Mpw BEINCAHERWA, KOTAZ BOSHMKAEOT OLLMGKN NOCTPOEHAA MW Pa3EEQTRIBEAHNA;

OBwme

. He sanyckare v
ABToBOCCTAHOBNEHNE
BeicTpelii 3amyck TIR HOBLIX PELLIER MM MCTIONSS0EATE BEIBPAHHENT B AAHHEN MOMEHT NP OEKT &
Be6-Bpaysep Ka4YECTEE 3aMyCKAEMOTO NPOEKTa
Brnaakn n okha Crenenb neapoboctn cooBwiennid npn noctpeervn npoekra MSBuild:
Beibop aseika MuHumansHeie v
JokymenTel )
3anycx Lrenene nogpoBHocTh XypHana nocrpoedna npoexra MSBuild:
mnopT u 3KCcNopT NapaMmeTpos Murnmansreie !
Knagmnarypa
Mouck u 3ameHa A2

< >

Puc. 1.5. Onyus omxniouenus 3anycka npedvloyujeti 6epcuu npu ouubKax noCmpoeHus

Jns 3aBepmieHust pabOTHI POTPaMMBI M BO3BPAIICHHUS B PEKUM TPOEK- TUPOBAHUS (POPMBI HE
3a0y/IbT€ 3aKPBITh OKHO MPOrpaMMbl!

JlnHammyeckoe M3MEHEHHE CBOHCTB

CBoiicTBa 371€MEHTOB Ha OKHE MOI'YT OBITh M3MEHEHbl AMHAMUYECKH BO BPEMs BBINOJIHEHUS
nporpamMmMbl. Hampumep, MOKHO M3MEHHTh TEKCT HAANHM- CH WM 1BET (Gopmbl. V3MeHeHHe
CBOWCTB MPOMCXOIUT BHYTPHM OOpabOoTUMKa cOObITHS (Hampumep, o00pabOT4YMKa COOBITHSA
Ha)KaTHs Ha KHOTIKY). J[J1s1 93TO- TO MCIIONIB3YIOT OTIepaTop MPUCBOCHHUS BUA:

<HM$ 3JIEMEHTa>.<CBOWCTBO> = <3HAUE€HHE™;

Hanpumep:

labell.Text = "[Ipuset";

<Wwms srieMeHTa> OTpeiessieTCsl Ha ATare MPOSKTUPOBaHUS (OPMBI, TIPH Pa3MEIICHUH JIEMEHTa
ynpasieHus Ha ¢opme. Hampumep, npu pazmerieHun Ha Gopme psaga neMmeHToB TextBox, atu
9JIeMEHTHI Tonmy4yaloT uMeHa textBoxl1, textBox2, textBox3 m T. 4., KOTOpble MOTYT OBITH
3aMEHEHbl B OK- He CBOMCTB B cBoiicTBe (Name) ais Tekyliero sinemenra. [lomyckaercs 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 HM3MEHHUTH CBOMCTBa (DOPMBI, TO HHMKAKOE HMS JIIEMEHTa Iepe] TOYKOU
BCTaBJIATh HE HYXKHO, KaK U caMy Touky. Hampumep, 4To6sl 3a1aTh 1IBET (DOPMBI, HY’KHO MPOCTO
HaIucaTh:

BackColor = Color.Green;

Brinonuenye MHAMBUIYATBHOTO 3a/[aHKS

[To ykazaHuio mpemnojaBaTess BHIOEpUTE CBOE MHAMBHAyaJbHOE 3a/laHue. Y TOUHUTE YCIIOBHE
3a/laHusl, KOJIMYECTBO, HANMEHOBAHUE, TUIBI MCXOMHBIX NaHHBIX. [Ipoutute B [lpunoxenun 1
OINMCAaHWE CBOMCTB M OMHUCaHHWE d3JIeMEeH- ToB ympabiieHuss Form, Label, TextBox, Button. C
MOMOIIBI0 OKHA CBOWMCTB yC- TAaHOBUTE IMEPBOHAYAIBHBIN IBET (POPMBI, MIPUQPT BHIBOJIUMBIX
CHUMBOJIOB.

MupuBuyansHele 3a1aHus

Pasmectute Ha d¢opme dersipe kHomkum (Button). CpenmaliTe Ha KHOIKax CIEIyOIIUE
HAMKUCH: «KPACHBIN», «3CJICHBINY, «CHHUW», «Ken- Thiii». Co3maiite YeTbipe 0o0paboTymka
COOBITHSI HakaTHsl Ha JaHHBIE KHOIKHU, KOTOpble OyAyT MEHATh IBeT (OpMBI B
COOTBETCTBUU C TEKCTOM Ha KHOIIKaXx.

Pasmecture Ha dopme nBe xHomku (Button) u omny metky (Label). Cnenaiite Ha KHOmMKax
CJIEYIOIINE HAMIIIUCU: IIPUBETY, «10 cBUaHusM». Co3maiiTe 00pabOTUYMKU COOBITUSI HAXKATHS Ha
JaHHbIE KHOIMKHU, KOTOpble Oy- AYT MEHSTh TEKCT METKH Ha CJIOBa, HANHCAHHBIC HAa KHOIKaX.
Cozmaiite 00- padotunk coObITHs co3nanus ¢opmbl (Load), KoTOpbIil OyneT ycraHaBIMBaTh
1BeT GOPMbI U MEHATH TEKCT METKH Ha CTPOoKY «Havano paboTe».

Pa3mecture Ha ¢opme psan kHonok (Button) HanpoTtus kaxkaoi no- yie BBoja (TextBox) u ogny
meTky (Label). Co3naiite 00paboTUuK COOBITUSI HAXKATUSl HA JAHHBbIE KHOMKHU, KOTOpbIe OyayT
MEHATH TEKCT B METKE. TEKCT B METKe OepeTcs U3 MOoJIsl BBOJA HAIPOTUB HAKMUMAEMON KHOIIKH.
Pasmecture Ha ¢opme psng kHomok (Button), u omno mone BBoga (TextBox). Coznaiite
00pabOTUYNKYN COOBITHS HAKATHUS HA TAHHBIC KHOIKHU, KOTOPBIC OYIyT MEHATH TEKCT HAa HAXKATOU
kHonke. TekcT Ha KHomKe OepeTcs U3 MmoJis BBOJA.

Pa3zmecture Ha ¢opme psg kuHomok (Button) u psg merok (Label). Co3zmaiite 0oO6paboTumku
COOBITHSI Ha)KaTUsl Ha JIaHHBIE KHOMKH, KOTOpbIe Oy- IyT MEHSATh LBET NBYX MeTok. Co3maiite
o0paboTuuk coObITHSI HaxaTtus KHonku wMbimu Ha Gopme (Click), koroperii Oyner
yCTaHaBIIMBATh I[BET BCEX METOK B OEJIBIN.

Pasmecture Ha dopme psa xkHomok (Button) u psim merok (Label). Co3nmaiite oOpaboTymk
coObitust co3ganus Gopmsl (Load), koTopelil Oyner nenath Bce METKHM HeBUAMMBIMU. Co3maiTe
00paboOTUYUKHN COOBITHS HaXaTHsl HA KHOMKHU, KOTOpbIe OyIyT MEHATh CBOMCTBO MeTKH Visible,
TEM CaMbIM JIeTIaTh KX BUIHUMBIMHU.

Pasmecture Ha Qopme psn kHomok (Button), HanmpoTuB kaxnoi mo- sie BBoaa (TextBox).
Coznaiite 00paOOTYMKU COOBITHS HaXKaTHsl Ha JaHHbIE KHOIKH, KOTOpblE OyIyT MEHSTh
3aroJIoBOK OKHa. TeKCT B 3arojloBKe OepeT- ¢s U3 MOoJid BBOJA HAIPOTUB HAKUMAEMON KHOIIKH.
Pasmecture Ha dopme nBe xHomku (Button) u omny metky (Label). Cnenaiite Ha KHOMKax
CJIEYIONINE HAMMHUCH: «CKPBIThY, «moKa3aThy. Co3- maiiTe 0OpabOTUYMKH COOBITHSI HaXXaTUs HA
JaHHBbIE KHOTKH, KOTOpble OyAyT CKphIBaTh WM TMOKa3biBaTh MeTKy. Cosmaiite oOpaboTdmk
cobbiTus coznanus popmel (Load), koTopsIil OyAeT ycTaHaBIMBATh IIBET (POPMBI U MEHATH TEKCT
METKHU Ha cTpoky «Hauano paboTei».

Pasmectute Ha dopme Tpu kHOmku (Button) m omno mone BBoma (TextBox). Cnenaiite Ha
KHOIKAX CIEAYIONIUE HAAMUCU: «CKPBIThY, «IIOKa- 3aTh», «0OUUCTUTHY. Co3naiite 00paboTuuku
COOBITHSI HAXATHUS HA JJAHHBIE KHOTIKH, KOTOPBhIE OyIyT CKPBIBaTh WM MOKA3hIBATh 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
KHOIKAaX CJICYIONIME HAAMKUCH: «3alOJIHUThY, «04d- CTUTHY. Co3aaiite 00pabOTIMKU COOBITHS
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Ha)KaTHs Ha JAHHbIE KHOIIKM, KOTO- pble OYAyT OYMINATh WM 3alOJHATH IOJI€ BBOJA 3HAKAMH
rHEEky, - Cosmaiite  o0paboTunk coObiTus  co3manust  ¢opmbel  (Load), kotopeiit  Oymer
yCTaHaBJIMBATh LBET (POPMBI M MEHSTH TEKCT B MIOJIE BBOJIA HA CTPOKY «+++++.
PaspaboraiiTe urpy, Kotopas 3akiarodaercs B ciaeaytouieM. Ha dop- Me pa3menieHsl naTb KHOMOK
(Button). IIpu Ha)xaTuM Ha KHONKY HEKOTOpPbIE KHONKU CTAHOBSTCS BHIMMBIMHU, a JIpYrHe —
HEBUIUMBIMU. LleNb Urpbl — CKPBITH BCE KHOTKH.
Paspabotaiite urpy, Kotopas 3akitouyaercs B cieayromeM. Ha ¢op- mMe pasMerieHsl deTsipe
kHonku (Button) um derpipe merku (Label). Ilpm Ha- xarum Ha KHOIMKY 4YacTh HaJIuced
CTaHOBUTCS HEBUIMMOM, a 4acTh, HA000- POT, CTAHOBUTCSI BUAUMOM. Llenb Urpel — CKpBITH BCE
HAJIMKCH.
Pasmecture Ha opme psa kaomok (Button). Co3maiite 00paboT- YMKK COOBITUS HAXKATUS HA
JaHHbIe KHOIKHM, KOTOpble OyayT JAenaTh Heak- TUBHBIMH TeKyllyro KHonky. Cospaiite
00paboTuynk coOBITHS M3MeHeHus pasmepa (opmbl (Resize), koTopblii OyneT ycTaHaBIMBATbH
BCE KHOINKH B aKTHBHBIN PEKUM.
Pasmecture Ha dopme psa kaomok (Button). Co3maiite 00paboTun- KU COOBITHS HAXKATUS HA
JaHHbIE KHOIKH, KOTOpble OyAyT JenaTh HEaKkTHUB- HBIMU clieAyrolryio KHomky. Co3paiite
00paboTynk coObITHA HaxkaTHst KHoOn- ki Meimu 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*¥%y  (tttt+y)
«00000». Co3maiite 00paOOTYMKK COOBITHS Ha)KaTHUs Ha JIAHHBIE KHOINKH, KOTO- pble OyayT
BBIBOJWTh TEKCT, HANKMCAaHHBI Ha KHOMKax, B moje BBoja. Co3maiite 0OpabOTYMK COOBITHS
cozmanust popmel (Load), koTopsiit OyzneT ycTaHaBiIMBaTh IBET (POPMBI M MEHSTH TEKCT B IOJIE
BBOJIa Ha CTPOKY «I 0TOB K paboTe».
Pasmectute Ha popme psia noneit BBona (TextBox). Co3zmaiite 06- pabOTYMKHA COOBITUSI HAXKATHS
KHOIKOM MBIIIY Ha JaHHBIE TIOJISl BBOJA, KOTO- Pble OyIyT BHIBOAUTH B TEKYIIlEE MOJIe BBOJIA €TI0
HoMmep. Coznaiite 06paboT- ynk coObITHsl M3MeHeHHs pasMepa Gopmel (Resize), koTopslit Oymer
OUHMIIATh BCE IMOJI BBOJA.
Pasmecture Ha dopme mome BBoma (TextBox), wmerky (Label) m xnomky (Button).
Coznaiite 00pabOTUYMK COOBITHS HaXKATHS HA KHOIKY, KOTOPBIA OydeT KOMHUPOBAaTh TEKCT M3
noJsisi BBoga B MeTKy. Co3znaiite oOpa- OOTUMK COOBITHS Ha)kaTUs KHOIKM MBIIIKA Ha ¢dopMme
(Click), kortopslif Oy- neT ycTaHaBIMBaTh IBET (OPMBI U MEHSTh TEKCT METKH Ha CTPOKY
«Havano paGoThl» 1 0UMIIATH TI0JI€ BBOAA.
Pasmecture Ha ¢opme mone BBoma (TextBox) m ae kuomku (Button) ¢ nHagmucsmu:
«OJOKUPOBATHY, «pa3z0nokupoBathy. Coznaite 00- pabOTUYMKH COOBITHUS HaXKaTHs HAa KHOIKH,
KOTOpble OyayT JenaTb AaKTMBHBIM MJIM HEaKTUBHBIM moje BBoja. Coszmaiite oOpaboTumk
coObITUsI Haxkatus KHONKM MbIKU Ha Qopme (Click), xkoTopsiii Oyner ycraHaBiIMBaTh IBET
(bopMBI U eN1aTh HEBUIMMBIMH BCE 3JIEMEHTHI.
Peanuzyiite urpy muaep Ha moje 3%3 u3 kHomnok (Button). [lepBo- HauanbHO BCE KHOIKHU HE
conepxar Haanucel. Ilpu noneITke Ha)kaTHs Ha KHOTIKY Ha Hel 1100 MMOKa3bIBaeTCsl KOJIMYECTBO
MUH, JIN0O HAAMNUCh «MU- Ha!» U MEHsIeTCs LIBET OKHA.
Pasmectute Ha Qopme yetbipe kHOMKH (Button). Hanummre m1s kaxkaoii 00paboTyuK coObITHS,
KOTOPBII OyJeT MEHSTh pa3Mephl U MECTOIIO- JIOXKEHHE Ha OKHE JIPYTUX KHOTIOK.

KJACCBHI U OB BEKTBI
Llenv npaxmuueckoti pabomwi: M3y4UTh OCHOBHBIC TOHSTHS, OTHOCS- IMHECS K KiaccaMm |
00BEeKTaM, OCBOMThH JMHAMHYECKOE CO3/IaHNe OOBEKTOB B IIPOrPAaMMHOM KOJIE.
Knaccbl n 00beKTsI
B 00BEKTHO-OPHEHTUPOBAHHOM MOJIXO€ CYIIECTBYIOT MOHSATHUS KIACC
U 00veKm.
Knacc — »10 mporpamMMHasi €AMHHUIA, KOTOpas 3aJaeT OOIMi IIabIoH JUIsi KOHKPETHBIX
00bekTOB. Kiacc comepuT Bce HEOOXOAMMEBIE OMKCA- HUS IEPEMEHHBIX, CBOWCTB U METOJIOB,
KOTOpbIE OTHOCATCS K 00bekTy. [IpumepoM kiacca B peanbHOW KHU3HM SBISCTCS HNOHAMUE
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«a8momoOUIby: Kak MPaBUII0, aBTOMOOMIIb COACPIKUT HEKOTOPOE KOJIUYECTBO KOJIEC, JBE- Peid,
UMeeT KaKOI-TO LIBET, HO 3T KOHKPETHBIE JAETAIN B KJIacCe HE ONU- ChIBAOTCA.

Obvexm — 3T0 3K3eMIUIsp Kiacca. CBoiicTBa OOBEKTa COJAEpKAT KOH- KPETHBIE JaHHBIE,
XapakTepHble s JaHHOTO SK3eMIuisipa. B peanbHOH ku3- HM mpuMepoM oObekTa Oyaer
KOHKPETHBIN 3K3EMILISIP aBTOMOOWIIS ¢ 4 KOJie- caMu, 5 IBEpKaMU U CHHETO 1IBETa.

JluHamMuueckoe co3lanne 00bEKTOB

Yamie Bcero i pa3MmemieHuss Ha (GopMe KHOIKH, MOJIS BBOAA WJIM JIPY- TMX YIPABISIOMIUX
3JIEMEHTOB HCIIOJIB3yeTcs au3aiiHep cpenbl Visual Studio: HyXHBIH 3JEMEHT BBIJCISICTCS B
MaHeJIN 3JIEMEHTOB U pa3meniaercs Ha (op- mMe. OnHAKO MHOTIA CO3/1aBaTh AJIEMEHTHI HYKHO
y’K€ B Ipolecce BBIIOJIHE- HUA NporpaMMmbl. [IOCKONIBKY KaXIblii 3JIEMEHT YIpaBICHUS
IpeCTaBisieT cCOOON OTAETBbHBIN KJIAcC, €ro MoMeneHne Ha (popMy mporpaMMHBIM CIOCO- OOM
BKJIIOYA€T HECKOJIBKO I11aroB:

Coznanue sk3emMIuIsapa Kiacca.

[TpuBs3ka ero k popme.

Hacrpoiika MecTononoxenus, pa3MepoB, TEKCTa U T. 1.

Hanpumep, uyToOBI CO3/1aTh KHOIKY, HYXHO BBIIOJHUTH CJHEIyIOIUH KoJ (ero cieayer
pa3MecTuTh B 00paboTunke coodmenus Load wim B kakom- 1100 APyromM METoIe):

Button b = new Button();

3nech OOBSBISETCS MEpEMEHHas b, OTHOcsmIascs K Kiaccy Button, kak ¥ B MpeabLIymIux
nabopaTopHbIX padorax. OHAKO Jaiblle UAET HEYTO HO- BOe: C IOMOUIbIO OIleparopa new
co3laeTcs SJK3eMIULIp Kiacca Button, U cchlika Ha HETO NMpPUCBAUBAETCs MepeMeHHoi b. [lpu
5TOM BBINOJIHAETCS LEJNbIH sl AONOJHUTENbHBIX JEHCTBUI: BBIIENSETCS NaMsTh MOJA OObEKT,
MHULMAIN3UPYIOTCSI BCE CBOMCTBA U IEPEMEHHBIE.

Janee HyxHO N00aBUTH 00BEKT Ha Qopmy. [ng storo cmyxut cBoiictBo Parent, xoTtopoe
onpezesnseT pOAUTEIbCKUN JIEMEHT, Ha KOTOPOM OyJIeT pa3MellleHa KHOIKa:

b.Parent = this;

KiroueBoe cioBo this OTHOCHTCS K TOMY OOBEKTY, B KOTOPOM pa3Me- IICH BBINOJHSEMBIA B
JaHHBIM MOMeHT MeTol. ITockonbky Bce METOIbl B Jla- OOpaTOpHBIX padoTax pa3MelaloTcs B
Kacce GopMbl, TO U this OTHOCHTCSI K 3TOMY KOHKPETHOMY 3K3EMILISIPY (POPMBI.

BMmecTo (hopMBl KHOIIKY MOXKHO TOMECTHTh Ha Jpyroi koHTeitHep. Ha- npumep, ecinu Ha popme
€CTh 2JIEMEHT ynpasiieHus Panel, To MO>XKHO mloMec- TUTh KHOIIKY Ha HETO CJIEIYIOIIUM 00pa3oMm:
b.Parent = panell;

UTo05!I 3aaTh MOJIOXKEHUE U Pa3MeEpPbI KHOIKH, HY»KHO UCIOJIb30BaTh 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 y Location
cofiepykaTcs KOOPJAMHATBI X W Yy, 33/alOlIMe JIEBbIH BEpXHHUH Yrosl oOBEKTa, HE MOJyYUTCS
MIOMEHSTh OJIHY M3 KOOPJAMHAT, HY)KHO MEHSTh LIETUKOM Bech 00bekT Location. To xe camoe
OTHOCHUTCS ¥ K CBOMCTBY Size.

Ha camom nene, kaxplif pa3, korjaa Ha GopMy MOMeNIaeTcsl HOBBIM 3J1€- MEHT YNpPaBJICHUS WIH
BHOCSITCSI KaKME-TO U3MEHEHUS B CBOMCTBA 2JIEMEHTOB ympasiieHus, Visual Studio renepupyer
CHEIHUAJIbHBIN CITy’)KEOHBIM KOJ, KOTO- pbIM HpPOAENbIBA€T NPUBEIECHHBIE BBIIIE ONEPALUU IO
CO3/IaHUI0 U HACTpOilke 31eMeHTOB ympasieHus. lonpoOyiiTe momecTuTh Ha (HOpMY KHOIKY,
U3MEHUTh y Hee Kakue-HUOyIb CBOMCTBA, a 3aTeM Hailniute B 0003peBarene penieHui BeT- Ky
dopmer Forml, pasBepHute ee u caenaiite ABoWHON mendok mo BeTke Forml.Designer.cs.
OTtkpoetcs (aiin ¢ TeKCTOM ITporpaMMebl Ha si3bike C#, KO- TOPYIO Cpejia co3/1aja aBTOMaTUUYECKH.
MeHsATh 3TOT KOJ BPYUHYIO KpaiiHe He pekomenayercsi! OIHAKO MOXKHO €r0 M3YyYUThb, YTOOBI
MOHSTH IPUHLIUIIBI CO3- TAaHUS SJIEMEHTOB YIPABJIEHUS B X0/1€ BHIITOJIHEHHUS IPOTPAMMBI.

O6nacth BUIMMOCTH

[lepemenHble, 0OBSBIEHHBIE B MpOrpamMme, MMEIOT 00JacTb BHUIUMOCTU. OTO 3HAYUT, 4YTO
NepeMeHHasi, ONMCaHHAs B OJAHOIN YacTH NMPOrpaMMBbl, HE 00s3aTeNbHO OYyJeT BHJHA B APYTOM.
Bot Hanbosnee yacTo BCTpevaromuecs: CUTyal|u:
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[lepemenHble, onucaHHbIE BHYTPH MeTOja, He OyAyT BHJIHBI 3a Mpe- AeJaMHU 3TOr0 METOoJa.
Hanpuwmep:

void MethodA()
{

// OnuceiBaeM niepeMennyto delta int delta = 7;

}
void MethodB()

{

// Ommbka: nepemennas delta B 3Tom metozie HenszBecTHa! int gamma = delta + 1;

}

[TepemeHHbIe, ONMMCAHHBIC BHYTPH 0JIOKA MM COCTaBHOIO OIEPATO- 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
Y JJOCTYIIHBI JIJIsl BCEX METOZOB 3TOT0 KJIacca, HarpuMmep:

class Form1 : Form

{

int a = 5; void Method()

{

// TlepeMeHHas a 371eCh JICUCTBUTEIbHA
MessageBox.Show(a.ToString());

}
}

Onepauun isu as

Yacto ObIBaeT ya0OHO IEpEMEHHBIE PAa3HBIX KJIACCOB 3alKcaTh B OJJMH CIH- COK, YTOOBI ObUIO Jierye
ero oopabarsiBaTh. YTOOBI MPOBEPUTH, K KAKOMY KJIACCY MPUHAUIEKUT KaKOH-TMO0 OOBEKT, MOXKHO
UCMOJIb30BaTh OINEPaTOp is: OH BO3- BpAIACT UCTHHY, €CIU OOBEKT MPUHAMICKUT yKa3aHHOMY
kiaccy. Ipumep:

Button b =new Button(); if (b is Button)

MessageBox.Show("OTo knonka!"); else

MessageBox.Show("2t0 uto-To npyroe...");

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 onepayuy npueeoeHusl as:

(someObject as Button).Text = "Oto kHomnka!";

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. [Toatomy 6osee Ge30macHbIif MOX0A COCTOMT B KOMOMHUPOBAHHOM IPHME- HEHUH
OIepaToOpOB asH is: CHayala 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 kauecTBe MNpakTUYECKOTO MpUMEpa HUCIOJIB30BAHUSA 3THUX OMNEpalii pacCMOTPUM MPUMEP
IIPOrpaMMBbl, KOTOpasi epedupaeT Bce AJIEMEHTHI YIpaBlieHus: Ha ¢popMme, U Y KHOMOK (HO HE Y
JPYTUX 3JIEMEHTOB yIpaBiie- HUsl!) 3aMEHSIET TEKCT Ha AT 3BE3JIOUEK < #% %))

private void Form1_Load(object sender, EventArgs e)

{

// TlepeGupaem Bce 37IEMEHTHI YIIPaBICHUS

foreach (Control ¢ in this.Controls) if (c is Button) // Knomnka?

(c as Button). Text = "#****%": // J]a!

}

5.5. Cenenus, nepenaBaemble B COObITHE

Korna nponcxoaur kakoe-nmu6o codbitue (Hanpumep, coositie Click mpu HakaTHH Ha KHOIIKY),
B 00pa0OTYUK ITOrO COOBITUSI MEepEeAaroTCsl JO- MOJHUTENbHBIE CBEACHUS 00 3TOM COOBITHH B
napamerpe €.

Hampumep, npu me4ke KHOMKY MBI Ha 00bekTe Bo3HUKaeT coobiTre MouseClick. [l atoro
COOBITHSI TapaMeTp € COICPKUT LEJbI psi Mepe- MEHHBIX, KOTOPBIE IO3BOJISIIOT Y3HATh
UH(GOPMAILIHIO O HAKATHH:

Button— kakas KHOIIKa ObljIa HAXKaTa;

Clicks— ckonpKko pa3 Oblia Ha)xaTa U OTIYIEHA KHOTKA MBIIIIH;

Location — xoopuHaThl TOYKH, HA KOTOPYIO yKa3bIBall Kypcop B MO- MEHT HaKaTwsl, B BHUJIEC
00BekTa Kaacca Point;

Xu Y— T€ K€ KOOpJAUHATHI B BUJIC OT/ACIIbHBIX MIEPEMEHHBIX.

nauBuayanbHele 3a1aHus

Eciu B MHIUBUIYaTbHOM 33JJaHUU UCTIOJIB3YeTCs JIeMEeHT Panel, m3me- HUTE €ro mBET, YTOOBI
OH BH3yalbHO BbIIEsica Ha (opme. Ecnu ucnons3y- ercs snement Label, e 3a0ynpre
MIPUCBOUTH €My KaKOW-THO0 TeKCT, MHAYE OH HEe OyJeT BUJICH Ha GopMe.

Pa3paboraTts nmporpamMmmy, TMHAMHYECKH IMOPOXKAAIONIYI0O HA OKHE KHOTKH. JIeBbIi BEpXHHIA yro
KHOIIKU ONPEEIIeTCss MECTOIIOJIOKEHUEM Kypcopa MpH 1ienuke. BeiBecTn Haanuch Ha KHOIIKE C
KOOpJMHATAMH €€ Jie- BOTO BEpXHEro yria.

Pazpaborarp mporpammy, AMHAMHUYECKH TOPOXKIAIONIYI0 HA OKHE KHOM- KM W TOJs BBOjA. JIeBbIit
BEPXHUN Yroji 3J€MEHTa YIPABJICHUSI ONpPENENSeTCs Me- CTOMOJOKEHUEM Kypcopa IMpH IIETUKe.
KHonka mnopoxnaercs, eciau Kypcop Ha- XOAWTCS B JIEBOM IIOJIOBUHE OKHA, B MHOM CIlydae
MOPOYKAAETCS TOJIE BBOJIA.

Ha ¢opme pasmerien anement ynpasienus Panel. Hanucates npo- rpaMmy, KoTopasi Ipu LIEITYKe
MBIIIK Ha dyeMeHTe ymnpaBineHus Panel mo- GaBnsier B Hero kHomku Button, a mpu miendke Ha
dbopme B Hee nobaBstoTCs moJst BBoja TextBox.

Ha ¢opme pasmemienst 3 manenu (dnmemeHT ympasieHuss Panel). Ha- mucate mporpammy,
KOTOpasi IPH IICTYKE MBIIIK Ha TIEPBOM MaHEH J00aB- JIsieT BO BTOPYIO MaHeNb KHOMKH Button,
IpH IIETYKe Ha BTOPOIl MaHenu J0- OaBlseT B TPEThIO MaHenb Mojs BBoaa TextBox, a mpu
HIeTYKe Ha TPeThel MmaHenu 1o0aBiseT Ha epBYIO MaHeab MeTku Label.

Hanucare nporpammy, mob6aBnsmoomyro Ha ¢opMmMy KHONMKH. KHONKH HOOaBISIFOTCS B Y3IIBI
IIPSAMOYTOJIBHOW CETKH. PaccTOsHUS MEXy KHONKAMH M PACCTOSIHUS MEXIY KpalHeH KHOIIKON
Y TPaHUIICH OKHA JOJKHBI OBITH PaBHBI KaK IO TOPU3OHTAJH, TaK U TIO BEPTHUKAIIH.

Pa3zpaboTaTe mporpamMmy, IpH MIETYKE MBIITH TUHAMHYECKH MOPOK- JAIONIYI0 HA OKHE KHOMKH
uin nons BBoja. Kakaplii YEeTHBIM 3JE€MEHT yIpaB- JICHUS SBJISIETCS KHONKOW, HEYETHBIM —
nosieM BBOZA. JIEBBIM BEPXHUH Yroj KHOIIKH ONPEEISAETCS MECTONOJIOKEHUEM Kypcopa IpHU
nienyke. J{ist monst BBosa MoJjio’keHNE Kypcopa OIpeesieT KOOPAUHATHI 1Paso2o HUJHCHe20 yria.
Co3gate mporpaMmy € KHOIKOM, METKOM M mojieM BBoja. IIpu mienyke Ha COOTBETCTBYIOIIMIA
JJIeMEeHT Ha ¢opMe JAMHAMUYECKH JOJDKEH CO3/1aBaThCs MOJOOHBIA €My  DJIEMEHT.
[TpenycMOTpeTh BOZMOKHOCTh BBIBO- Jja KOJMYECTBA KHOMOK, METOK U TOJIeH BBOJA.
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Co3nath mporpamMmy, JOOABISAIONIYIO Pa3IWYHBIC 3JEMEHTHl yIpaB- JICHHsS Ha ¢GopMy U Ha
nanens Panel. Tun aneMeHTOB yrpaBiaeHUs: BRIOUpa- €Tcs clydaitHbiM 00pa3om. [Ipemycmorpers
BO3MOXKHOCTh BBIBOJIa MH(OP- MAlMU O KOJMYECTBE HJIEMEHTOB IO THUMAM W MH(DOPMAIUIO O
PacIoI0KEHUH DJIEMEHTOB.

Pazpabotare mporpammy, no0aBisOmyl0 Ha (OpMy MOCIEA0Ba- TEIBHOCTh DJIEMEHTOB
yIpaBJIeHUs CIy4yalHOH JUIMHBL. THII 3JIEeMEHTOB YIpPaBICHMs 3aJaeTcs ClydaliHbIM 00pa3zoMm.
[TpenycMoTpeTs BO3MOXKHOCTD BBIBOJIA MH(OPMAITHH O KOJTMUYECTBE JIEMEHTOB 110 THIIAM.
Hanucare mporpammy, JMHAMMYECKH IOPOXKIAIOIIYI0 HA OKHE KHOIKHM MM METKHU. JIeBbII
BEPXHHUI YToJI 3JIEMEHTA yIPaBJICHUsI ONPEAEIsA- €TCS MECTOMOIOKEHUEM Kypcopa MpH LIEITUYKE.
[Tpu Ha>kaTHK IPaBOI KHOI- KM MBI Ha (GOpPME C HEe yIAIAIOTCS BCE KHOIKU.

Hanucatps nporpaMmy, JuHaMHUYECKH OPOKIAIOIIYI0 HA OKHE 110- 0YEPEAHO KHOMKHU WM O0JIs
BBOZA. JIeBBbII BEPXHUH Yroj DJJIEMEHTA YINpaB- JICHUA ONPEACIAETCS MECTOIOJIOKEHUEM
Kypcopa npu menuke. [Ipy Haka- THM TpaBOil KHOMKHU MBIIIK Ha (OpME C Hee yHaIII0TCs BCe
IIOPO’KICHHBIE YIEMEHTBHI.

Paspabotare nporpamMmy ¢ 1Bymsi KHOnKamMu Ha ¢opme. Ilpu Haxka- THU HA TEpBYIO HA GopMy
nobapnsercss oaHa naHenb Panel. Ilpm Haxkatum Ha BTOPYHO KHOINKY B KaXIyl0 IaHENb
n00aBIIsIETCS T0JIE BBOJIA.

Pa3pabotaths nporpammy c AByMs KHonkamu Ha (opme. Ilpu Haxka- TuM Ha nepByro Ha ¢Gopmy
no0aBIsIeTCSl OJIHA KHOIIKA WIJIM TIoJie BBojA. [Ipm HaxaTWu Ha BTOPYIO KHOMNKY KaKAO€ IT0JIe
YBEJIMUMBAETCS 110 BEPTHUKA- JIU B /1Ba pasa.

Hammcare nmporpaMMy ¢ KHONKOM M Tpems nHoOJsAMH BBoja. lIpu Ha- xaTum Ha KHOIKY
[IpOorpaMMa aHaJIM3UPYET COLEPKUMOE IEPBOrO IOJA U JIUHAMUYECKH MOPOXKIAET IEMEHT
ynpasieHus. Eciu B nepBoMm nose BBO-

na conepxkutcs 0ykBa «K», To Ha ¢popmy nobaBnseTcs KHonka, ecinu «[I» — mose BBona, eciu
«M» — MeTka. Bo BTOpoM U TpeTbeM IoJie BBOA COAEpKAT- C1 KOOPJAMHATHI JIEBOI'O BEPXHETO
yriia OyAyIiero 3JieMeHTa yIpaBleHHs.

Paspabotare mporpammy, 100aBisIONIyI0 HA (POPMY METKH C TEK- CTOM. MECTOMOJIOXKEHHE U
pa3Mepbl METOK ONPEACIAIOTCS B IPOrpaMMe M- HAMUYECKM 4Yepe3 IoJid BBOJA. B 3aronoBok
OKHa, aHAJM3UPYS pa3Mep BCEX METOK, BBIBECTH KOJMYECTBO MAJICHBKHUX W OOJBIINX METOK.
MasieHbKOl METKOW cuMTaeTcs MeTKa pa3MepoM MeHee 50 mHMKcened MO TOpU30HTAIU U
BEPTHUKAJIH.

Co3narp mporpamMmy ¢ JIByMs KHOINKaMu Ha (opme, AMHAMUYECKU IMOPOKIAIOIIYyI0 Ha OKHE
METKH WM 1o BBoja. [Ipu HakaTuu Ha NMEpBYIO KHOMKY KaXKAas METKa yBEJIMYMBACTCS IO
TOPU30HTAIU B ABa pas3a. IIpu Haka- TMM Ha BTOPYIO KHOIKY KaXX[O€ IOJIE€ YMEHBIIAETCS IO
BEpPTHUKAJIU B J]Ba pa3a.

Pa3zpaboraTe mporpaMmy, AMHAMHYECKH MHOPOXKJAIOUIYI0O HAa OKHE KHOMNKH M IOJI1 BBOJA.
Koopaunatsl 35ieMeHTa yrpaBieHUs ONPEEIIIOTCs ClydaiiHbIM 00pa3oM. DJIEMEHTHI YIpaBlieHHs
HE JIOJDKHBI HaKJIaJbIBaThCsl APYr Ha jApyra. EciaM HeT BO3MOXXKHOCTH JIOOABUTH 3IIEMEHT
yrIpaBiieHus (HET MecTa il pa3MeIeHUs PJIEMEHTA), TO MPEyCMOTPETh BBIBO MHPOPMAIIHH 00
ITOM.

Pa3paborare mporpaMMmy, IHHAMHUYECKHM MOPOKIAIONIYI0O Ha OKHE KHOIKHM M TOJs BBOJA.
KoopnuHaTel a1eMeHTa ynpaBlieHUsl ONpeAesstoTcs ciydailHeiM oOpa3oM. Ilpu HaBeaeHuu
Kypcopa Ha 3JIEMEHT YIIPaBJICHUSI OH JI0JKEH OBbITh yAalleH C POPMBI.

Pa3zpabotare mporpammy, JTUHAMHYECKH MOPOXIAIOUIYI0 NPH MIETYKE Ha OKHE pazIUYHbIe
3JIeMEHTHhl (TOJii BBOJAA, KHONKH, METKH). THI DJIE€MEHTOB ONpENENseTcs C MOMOIIbIO
panroKHONOK. Bee aieMeHThI pacno- JararoTcs roOpu30HTaIbHO B psal. [Ipu nocTtuxkennu npasBoi
IPaHULIbl OKHa HAUMHAETCS HOBBIN PAJl 2JIEMEHTOB.

Pa3zpabotare mporpammy, JUHAMUYECKH MOPOXKIAIOIIYI0 WM TOJe BBOJAA (IIPU HaXaTWW Ha
OKHE JIEBOM KHOMKOM MBIIIN), WIM KHOIKY (TpU Ha- )KaTUM Ha OKHE MPaBON KHOMKOM MBIIIH).
Bce osnemeHTHl pacnonarairorcss Ha- HMCKOCOK, HAauMHAsg C JIEBOIO BEPXHETO YIVIa OKHA.
PeanuzoBarh 00paGoTuMK COOBITHS H3MEHEHHs pa3Mepa OKHAa, B KOTOPOM YIalIUTh BCE
MOPO’KJICHHBIE YIEMEHTBHI.
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AHUMALIUA
Lenv npakmuueckoii pabomul: U3yunTh Bo3MokHOCTH Visual Studio mo co3ganuto mpocteimieit
aHuManuu. HamucaTe M OTJIIQAUTh NPOrpaMMy, BBIBOJSIIYI0 HAa JKpaH aHUMAIlMOHHOE
N300pakeHHE.
Pabora ¢ Taiimepom
Knacc pyst pabotsl ¢ taiimepoM Timer popMUpyeT B MPUIOKEHUU MO- BTOPSIOIINECS COOBITHUS.
CoObITHS TOBTOPSIOTCS C IEPUOANYHOCTBIO, YKa- 3aHHOW B MIJUIMCEKYH/IaX B cBoiicTBe Interval.
YcranoBka cBoiictBa Enabled B 3HaueHue true 3amyckaet Taitmep. Kaxaplii THK TaiiMepa MOpoK-
nmaet coobitue Tick, 0OpaboT4MK KOTOPOro OOBIYHO W CO3MAOT B NPHIIOXKE- HUU. B 3TOM
00paboTUMKe MOTYT U3MEHATHCA KaKHe-TUOO BENMYMHBI M BbI- 3bIBATHCS MPUHYIUTENIbHAs
nepepucoBka OKHa. J[7si co3maHus aHUMAlIMU BECh KOJ, PHUCYIOIIMH 4TO-mubO0 Ha Qopme,
JIOJDKEH HaXOJIUThCsS B 00paboT- unke coObITus Paint.
Co3panye aHMMaUUn
Jns cozmaHus mpOCTONM aHMMalUMU JOCTAaTOYHO HCIIOJIb30BaTh TaiiMep, MPH THUKE KOTOPOTro
OyIoyT M3MEHATbCA NapaMeTpbl M300pakeHUs (HampuMep, KOOpIMHAThl KOHLOB OTpE3Ka) U
BbI3bIBaThCsl 00paboTunk coObiTHs Paint 1s prcoBaHusi Mo HOBBIM mMapamerpam. llpu Takom
NOJX0/Ie HE HaJ0 3a00TUTHCS 00 yIAJICHUHU CTApOro M300paskeHUs, BEIb OHO CO3[AeTCs B OKHE
3aHOBO.
B kauecTBe mpuMepa paccMOTPUM KOJI aHUMAIMN CEKYHIHOW CTPEIKU YacoB:
// TnobanpHbIe IEpeMeHHble private int x1, y1, X2, y2, r; private double a;
private Pen pen = new Pen(Color.DarkRed, 2);
// TlepepucoBka (hopMsI
private void Form1_Paint(object sender, PaintEventArgs e)
{
Graphics g = e.Graphics;
// PucyeM CeKyHIHYIO CTPEIKY
g.DrawLine(pen, x1, y1, x2, y2);
}
/I leicTBUs 1IpH 3arpy3Ke GopMbl
private void Form1_Load(object sender, EventArgs e)
{
r =150; // Paguyc ctpenku
a=0;// Yron noBopoTa cTpenKu
// Onipenensiem eHTp HOPMBI — HAYAIO CTPEIKU
x1 = ClientSize.Width / 2; y1 = ClientSize.Height / 2;
// Koner cTpenku
x2 =x1 + (int)(r * Math.Cos(a)); y2 = y1 - (int)(r * Math.Sin(a));
}
/] JIeicTBUS IPU OYEPETHOM «THUKE» Talimepa
private void timerl_Tick(object sender, EventArgs e)
{
a-=0.1; // Ymensmaem yroin Ha 0,1 paguany
/I HoBble koopamHathl kKoHIA crpeiku X2 = x1 + (int)(r * Math.Cos(a)); y2 = yl - (int)(r *
Math.Sin(a));
// TlpunynutenbHbIi BBI30B coObITHsI Paint Invalidate();
}
JIBUKEHNE MO TPACKTOPUH
JIBU>KEeHHE MO TPaeKTOPUM pPeaTu3yeTcsl aHAJOTUYHO BBIIIEPACCMOT- peHHOMY mnpumepy. 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 pPAa3IUYyHbIE TI1a-
paMeTpUYeCcKue KpUBHIE.
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B cnyuae nBWKEHHS Ha TUIOCKOCTH OOBIYHO W3MEHEHHWIO MOJBEpPraeT- Cs OIWH MapaMmerp.
PaccmoTpum npumep peann3anuu ABMKEHUS OKPYXK- HOCTU O dexapmogy aucmy. JlekapToB
JUCT — OTO IUJIOCKas KpHUBasi TPEThEro TMOpPSIKA, YAOBIETBOPSIONIAs YPAaBHEHHUIO B
MPSMOYTOJIBHOM CHUC- TeMeE X+ y3 = 3-a-xy. Ilapamerp 3-a ompenensercss Kak AHaroHallb
KBaJlpaTa, CTOPOHa KOTOPOr0 paBHA HauOOJbILIEH XOp/I€ IETIIH.

[Ipu niepexojie K HapaMeTpUYECKOMY BH1y IOZyHAcM:

x_'LH!E
B ¥=mﬁ

rae r=tg o.

V'

Puc. 11.1. [lexapmog nucm

Onucanue psga MHTEPECHBIX KPUBBIX JIA CO3JAHHS TPACKTOPUU JBU- )KEHUS MOXHO HAWTHU B
Bukunenuu B cratbe LluknonnansHas KpI/IBaﬂz.

[TporpaMMHas peanu3anusi BBIMISIIUT 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+@nt)(B*a*t)/ (1 +t*t*1);
y2=yl-(nt)(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)

{

? https://ru.wikipedia.org/wiki/LIuKIIOMaNbHAS_KPUBAS
fi+=0.01;
t = Math.Tan(fi);
x2=x1+(@{nt)(B*a*t)/ (1l +t*t*1));
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 BPAIAONINICS BUHT Ca- MOJIETA.
Pa3paboraiiTe mporpaMMy aHUMAIIMH JBUTAIOIIETOCS YEIOBEUKa.
CoznaiiTe mporpaMMmy, IOKa3bIBAIOLIYI0 IBUKEHHE OKPYKHOCTH I10 CUHYCOM/JIE.
CoznaiiTe npuioxeHue, oToopaxaroliee ABHKEHUE OKPYKHOCTH 10 CIHPAIIH.
Pazpaboraiite nporpaMmy aHUMAIMY MaCHUS CHEXUHKHU.
Co3zpnaiite mporpaMmy, OKa3bIBAOIIYIO CKauYyIIUd MSIYHK.
CoznaiiTe NpuiloXKeHHe, OTOOpaxarollee JABM)KEHHE OKPY)KHOCTH BJIOJIb TI'PAHULBI OKHA.
Y4uTuTe BO3MOKHOCTh U3MEHEHUS Pa3MEPOB OKHA.
PaspabotaiiTe mporpaMMy aHMMaIH JeTAOUIero OyMepaHra.
Co3zpaiite nporpaMMy, OKa3bIBAOILYIO [1aJJEHNE HECKOJIBKUX 3BE€3]l OJHOBPEMEHHO.
Coznaiite NPUIIOKEHHE, OTOOpaXkaroliee XaOTUYHOE  JIBUYKEHME 3BE3/1bl B OKHE.
Pa3paboraiite nmporpammy aHuUManuu B3ieTa pakeTbl. CTapT ocCy- LIECTBISETCS [0 Ha)KaTUIO
CIIELUAJILHON «KPACHOW) KHOIIKH.
Co3pnaiite nporpammy, MOKa3bIBAIOUIYIO JIBWKEHUE OKPYKHOCTH BJOJIb MHOIOYrosibHuKa. Yucio
BEPLIMH BBOJUTCS M10JIb30BATENIEM 0 aHUMALIUH.
Coznaiite npuinoxeHue, orodpaxaroiiee OpOYHOBCKOE IBUKEHUE MOJIEKYJIbl B OKHE.
Pa3paboraiite nporpammy aHuMaIuu J1BukeHus mwiaHeT B CosiHed- HOM cucreme.
Coznaiite IIpOrpaMMy, IOKa3bIBAIOLIYIO JBUKECHHE KB3JIpaTMKa 10 TPAEKTOPHH,
cocrosiied u3 100 Touek, XpaHAIMXCcsl B CHENUATLHOM MacCHBE.
Co3zpaiite nprIoKEHUE, UIMUTHPYIOIIUE MEXAHUYECKHE YaChl.
Pa3paboraiite nporpaMmy aHMMaluMU NAJEHHUS] HECKOJBKUX JIUCT- KOB C JepeBa. J{BI)KEHUE He
JOJI’KHO OBITH JTMHEUHBIM.
Coznaiite mporpaMMmy, IOKa3bIBAIOLIYI0 JBUKEHHE OKPYXHOCTM IO CHUPAIU C IIJIaBHO
M3MEHSIOIIENCS CKOPOCTBIO.
CoznmaiiTe  TpUIIOKEHHE, OTOOpakaroliee JBIKEHHE aBTOMOOWIS C  BpAIIaOIIUMUCS
KOJIECaMH.

METO/1bI
Llenv npaxmuueckoti pabomvl: HayduTbcs PabOTaTh C METOAAMHU, Ha- MUCATh MPOTPaMMy C
UCIIOJIb30BAaHUEM METOJIOB.
OOmue mOHATUS
MeTton — 3TO 3JIEMEHT KJlacca, KOTOPbIA COAEPKUT MPOTPAMMHBIN KOJ.
MeTton nMeeT cneayouyr CTpyKTypy:

[aTpuOyThI] [cnierudukTOophl| TUT UM ([TTapamMeTpbl])

{

Teno merona;

}

Ampubymul — 3T0 0cOOBIe YKa3aHUS KOMITUISTOPY Ha CBOICTBAa METO/a.

ATpHOYTBHI HCTIONIB3YIOTCS PEIKO.

Cneyuguxamopsi — 3T0 KIIOUEBBIE CIIOBA, MPEAHA3HAUCHHBIE JUIS pa3- HBIX IIeNied, HapuMep:
OTIPECIISAIONINE TIOCTYITHOCTh METOa JUIS APYTUX KIIACCOB:

private— MeToJ Oy/eT JOCTYIEeH TOJIbKO BHYTPH ITOTO KIIacca;

protected— MeTo1 OyJET TOCTYNEH TaKXKe IOYEPHUM KJlaccam;

public — MeTox OyaeT AOCTyIeH T000MY IPYTroMY KIIacCy, KOTO- PhIi MOKET MOTYYHTh JOCTYII
K JaHHOMY KJIaccy;

YKa3bIBAIOIIUE JOCTYMTHOCTh METO/Ia 0€3 CO3JaHms KIlacca;

3aJIafoIINe THIL.

Tun ompenenseT pe3yiabTaT, KOTOPHIM BO3BpAIIa€T METOA: 3TO MOKET OBITh JIOOOW THII,
noctynHblil B C#, a Takke KII04YeBOe CIOBO void, ecliu pe- 3yJlbTar He TpedyeTcs.
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Hmsa memooa — 310 MAEHTU(HUKATOP, KOTOPHIH OyAeT MCHOIB30BaThCS IS BhI3oBa MeTona. K
UACHTU(DUKATOPY MPUMEHSIOTCSA T€ K€ TpeOOBaHUS, YTO U K MMEHAM MEePEMEHHBIX: OH MOKET
COCTOATH U3 OYKB, IU(p U 3HAKA TOJUEPKUBAHUSA, HO HE MOXKET HAUMHATHCS C U (PHI.
Ilapamempsr — 3TO CIIUCOK MEPEMEHHBIX, KOTOPbIE MOKHO IEpeaBaTh B METO] IPHU BHI30BE.
Kaxnaplii mapamerp COCTOMT M3 THUIIAa U Ha3BaHUs nepe- MeHHOW. [lapameTpsl pasaenstorcs
3amsToOM.

Teno memooa — 3T0 OOBIYHBINA MPOTPAMMHBIN KOJI, 32 MCKIIFOUEHHUEM TO- IO, YTO OH HE MOXKET
COJIepKaTh OMpEJENICHUs IPYTHMX METOJIOB, KJIACCOB, MPOCTPAHCTB MMEH M T. 1. Eciau Merton
JOJKEH BO3BpAIlaTh KaKOW-TO pe3yJbTaT, TO 00s3aTeNbHO B KOHIIE JOJDKHO MPUCYTCTBOBATH
KIIFOYEBOE CJIOBO return C BO3BpalllaéMbIM 3HaueHueM. Eciu Bo3BpalleHue pe3ylbTaToB He
HY>KHO, TO MCIIOJIb30BAHKE KIIFOYEBOTO CJIOBA return He 00s13aTeIbHO, XOTS U JAOMYyCKaeTCs.
[Tpumep MeTo/1a, BBIYUCIIAIONIETO BhIpAKEHHE:

public double Calc(double a, double b, double ¢)

{

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/aBaTh HECKOJIBKO METOJIOB C OJIMHAKOBBLIMH MME- HaMH, HO Pa3HBIMHU
napamerpamu. Kommwisitop aBTOMaTudecku moadepeT Haubosiee MOAXOAAIIUN METOJ TpH
MOCTPOCHUU TIporpaMmbl. Hampumep, MOXK- HO HamucaTh JBa OTJCIBHBIX METOJA BO3BEIACHUS
YHCJIa B CTCIICHB: JUIS LIEIBIX YUCEI OYACeT MPUMEHSITHCS OJMH aJTOPHUTM, a JIJISl BEIIECTBEHHBIX —
JIPYroi:

//l <summary>

/// Beraucnenue X B crerieHy Y IS LEABIX YHUCET

/ll </[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;

}

/ll <summary>

/// Beraucnenue X B cTerneHu Y JJIS BEIECTBEHHBIX YUCE]

//l </[summary>

private double Pow(double X, double Y)

{

if (X 1=0)

return Math.Exp(Y * Math.Log(Math.Abs(X))); else if (Y ==0)

return 1; else
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return 0;

}

BrI3piBaeTcss TakoW KOJ OJMHAKOBO, pa3HUIA JUIIbL B TapaMeTrpax — B IEPBOM cCllydae
KOMITHJIATOP BBI3OBET MeTOA Pow C ICIOYMCIICHHBIMH Ta- paMeTpaMu, a BO BTOPOM — C
BEIIIECTBEHHBIMHU:

Pow(3, 17);

Pow(3.0, 17.0);

[TapameTpsl 110 yMOMTYAHUIO

SAzpik C# waumnas ¢ Bepcuu 4.0 (Visual Studio 2010), mo3Bomsier 3ama- BaTb HEKOTOPHIM
napameTpaM 3HaueHUss o YMOIYAHUIO — TaK, YTOOBI IPU BBI30BE METO/1a MOKHO OBLIO OIYyCKAaTh
gacTh mapamerpoB. [lisi 9TOro mpu peanu3anuu MeToJa HYXKHBIM TapaMeTpaMm CJIeayeT
MIPUCBOUTH 3HAUCHHUE MPSMO B CITUCKE ITApaMETPOB:

private void GetData(int Number, int Optional = 5)

{

MessageBox.Show("Number: {0}", Number);

MessageBox.Show("Optional: {0}", Optional);

}

B 3TOM ciyuae BBI3BIBATH METOJ] MOYKHO CIIEAYIOIUM 00pa3oMm:

GetData(10,20); GetData(10);

B nepBom ciywyae mapamerp Optional 6yner paBen 20, Tak Kak OH SBHO 3ajjaH, a BO BTOPOM
OyZIeT paBeH 5, T. K. SBHO OH HE 3aJ[aH U KOMIWISATOP Oe- peT 3Ha4eHUE 110 YMOIYAHUIO.
[TapameTpsl MO yMONYAHUIO MOXXHO CTaBUTh TOJBKO B MPaBOW YacTH CIHCKAa 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

Koraa mapameTpsl nmepenaroTcst B METOT OOBIYHBIM 00pa3oM (0€3 10- MOJTHUTEIBHBIX KIOUYEBBIX
cioB ref u out), JFOOBIC H3MEHEHUS MAPAMETPOB BHYTPH METOJA HE BIHSIOT Ha €ro 3HAYCHUE B
OCHOBHOI1 mporpamme. [Ipen- momaoxum, y Hac €cTh CIEIYIOIIUA METOI:

private void Calc(int Number)

{
Number = 10;

}

BunHo,uTO  BHYTPUMETOAANIPOMCXOAUT HM3MEHEHUE  MEepEeMEHHOU

Number, koTopast Obu1a iepeaHa kak napamerp. [lonpoOyem BbI3BaTh METO/I:

intn = 1; Calc(n);

MessageBox.Show(n.ToString());

Ha skxpane nosiButcs uncio 1, To ecTh, HECMOTPsI Ha U3MEHEHUE nepe- MeHHou B meTtone Calc,
3HAUCHHE MEPEMEHHOW B TJaBHOM IMpOorpaMMe He HW3MEHUJIOCh. JTO CBS3aHO C TEM, YTO IpHU
BBI30BE METOJIa CO3/Ia€TCS KONus TEePeaHHON MepeMEeHHON, UMEHHO ee u3MeHseT metoa. [lpu
3aBepUICHNH METO/a 3HAaueHWe KOomuii Tepsierca. Takoil cmoco0 mepenaud mapaMmerpa Ha-
3BIBACTCS nepedayetl No 3HAYEHUIO.

UtoObl METOJ MOT M3MEHSTHh MEpelaHHyI0 €My TEpEeMEHHYI0, €€ Cledy- €T IepeaaBaTh ¢
KJIFOUEBBIM CJIOBOM ref— OHO TOJKHO OBITh KaK B CUTHATY- P€ METO/Ia, TaK U NP 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/la Ha- 3bIBACTCS nepedaueli no ccvlixe, T. €.
nepesaeTcs yke He KOMus, a CChUTKA Ha peabHYI0 MEPEMEHHYIO B MaMSTH.
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Ecnu meTon ucmonbp3yeT nepeMeHHbIE N0 CChLIKE TOJIBKO ISl BO3BpAaTa 3HAYCHUN U HE MMEET
3HAYCHUS, YTO B HUX OBUIO M3HAYAIBHO, TO MOYKHO HE

WHULMAIM3UPOBATh TaKWE IEPEMEHHbIE, a IMepeaBaTb MX C KIIOUYEBBIM CJIO- BOM oOut.
KoMnunsarop moHuMaer, 4To HadaJlbHOE 3HAYCHHE MEPEMEHHOW HE BaKHO, U HE Pyraercs Ha
OTCYTCTBHE UHUIIMAIU3AIUY:

private void Calc(out int Number)

{
Number = 10;

}

int n; // Huuero ne npucsauaem! 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), HaXOJMIIMA MaKCHMalbHOE 3HadyeHuWe M3 JByX yucenr. C ero
MOMOIIHI0 HANTH MaKCUMAaJbHOE 3HAUCHUE U3 YEThIPEX Yucel a, b, ¢, d.

Hammcartn METOAO, BBI‘IPICJ'I?IIOHII/Iﬁ 3nauenue n/x". C ero IIOMOIIBIO BBIYHCINTE BEIPAXKCHHUC!
10

i \

. 4
) i
i1 x
Hamnucars MeTo, BEIMMCISIONMI 3HaueHue n/x". C ero mOMOIIBI0 BBIYHUCIUTH BHIPAKEHHUE:

10 i

0 - _

i1 X

HamucaTts MeTo1, BRIUMCIAIOMMI 3HaueHne X'/(n+x). C ero moMo- b BHIYUCIUTE BBIpaKCHHUE:
10 N

O . -

i1 X+1i

Hanucare wMeron, BeruHcIsomuid 3HadeHue sin(x) + cos(2 * x). C ero moMoIbio
OTIPEIETTUTh, B KAKOW U3 TOUYEK a, b WK ¢ 3HaUeHUE Oy/1IeT MUHUMAJIHHBIM.

Hanucarb MeTOM, BBIYMCISIIOIIMI 3HAYECHHE X + y2. C ero nmomo- b ONPEAENINUTh, C KaKOU
napoii uucedn (a, b) unu (c, d) 3HaueHue OyaeT MaKCUMaIbHBIM.

Hanmcarh METOJI, BBIUMCIISAIONIAN 3HAYEHHE X * y3 * +Jz. C ero 10- MomIbIo OIIPEIEHNTD, C KaKOi

TpolKko# uncen (a, b, ¢) nnu (d, e, f) 3HaueHune OyeT MaKCUMaJIbHBIM.

HanucaTth MeTos, KOTOPBIM Y YETHBIX YMCENl MEHSET 3HAK, a He4eT- Hble YHCla OCTaBiseT 0e3
n3meHeHus. C ero moMomipo 0opadotats psia uu- cen ot 1 go 10.

Hanmucath  MeTon,  KOTOpBI  TMOJNOXKUTENBHBIE ~ 4YWCIAa  BO3BOJUT B  KBajapar, a
otpuuatenbHbie — B Ky0. C ero nomoribio oopadorats psia um- cex ot —10 go 10.

HarmcaTh METOX, KOTOPBIH BBIYHCIAET 3HAYCHWS X =sin’(a)

ny= cos’(a). Hameuarats Ta0IMITy 3HAYEHHUH OT —T JI0 T C I1arom /4.

HarncaTh METOX, KOTOpPBIi BBIYMCIISAET 3HAYCHHS X=a W y=\a.

HamneuaTtaTs Tabmuity 3Haueruit ot —10 mo 10 ¢ marom 1.

HamnucaTte MeTon1, KOTOPBIN B IEPEJAHHONW CTPOKE 3aMEHSIET BCE TOUKM Ha MHororouue. C ero
MOMOIIbI0 00paboTaTh MATH Pa3HBIX CTPOK M OTOOPA3UTH MX HA DKpaHE.

Hanwucare MeTon, KOTOpPBIH B epelaHHOM CTPOKE 3aMEHSET BCEe CTPOUHbIe OYKBBHI Ha 3arjiaBHBIE,
1 Hao6opoT. C ero nomoIibo 00padoTaTh MATH Pa3HBIX CTPOK M OTOOPA3UTh UX HA SKpPaAHE.
Hanucare MeTon, KOTOpBIN pa3zienser NepelaHHylo CTPOKY Ha JIB€ OT/AEIbHBIX CTPOKH: IepBas
COJIEP’KUT HMCXOJHYIO CTPOKY /10 NEPBOM TOUKH, a BTOpasi — UCXOJHYIO CTPOKY IOcje NepBOi
Toukd. C ero moMoIIkko 00pa- 00TaTh MATh PA3HBIX CTPOK U OTOOPA3UTh PE3yNIbTaThl HA SKPaHE.
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Hamnucate MeTon, KOTOpBIM MOACUMTHIBAET KOJMYECTBO 3HAKOB IPENHMHAHUSA B INEpEJaHHOU
ctpoke. C ero momoImpo 00padboTaTh MATh pas- HBIX CTPOK U OTOOPA3UTh PE3YJIbTAThl HA IKPAHE.
Hanmcars MeToz, KOTOPBIM HAaXOIUT CYMMY YHCENl B IEPEIaHHOM CTpoKe. YMciaoMm cuurTaercs
HEeIpephIBHAS TOCIEA0BATEIBHOCTh IU(Dp, OT/e- JIEHHAas OT OCTAJLHOTO TEKCTa MpoOeIaMy HIn
pacmojoXeHHass B Hadaje JU- 00 KOHIE CTPOKU. JlomycTumMo ucCmoib3oBath Meton Split
kiacca String. C mOMOUIbIO 3TOr0 MeToAa 00paboTaTh MATh Pa3HBIX CTPOK U OTOOPa3UTh pe-
3yJbTAThl HA SKPAHE.
Hamnucate Meron, onpenenstouiui, sBisSIeTCs U NepeAaHHas CTPOKa NAJIMHAPOMOM, TO €CTh
TEKCTOM, KOTOPBII CieBa HAIIPaBO U CIpaBa HAJICBO YUTAETCS OJUHAKOBO O€3 yuyera mpobesoB u
peructpa cuMBOJIOB. C IOMO- IIBIO 3TOr0 MeTo/1a 00paboTaTh MATh Pa3HBIX CTPOK U OTOOPA3UTH
pe3yJibTa- Thl HA SKpPaHeE.
Hamnucate MeTo, Haxoad1uid CyMMy MaTpHI] OJIMHAKOBOI'O pa3Me- pa U BO3BPALAOLINNA HOBYIO
Matpuily. C IOMOIIBIO 3TOTO METo/a 00pabo- TaTh Mapbl MATPHIl M OTOOPA3UTh PE3yNIbTaThl HA
JKpaHe.
Hamnucate meroa, HaxonsmuMi CyMMY 3JE€MEHTOB, HaXOJSIIMXCS HE Ha IJIaBHOW JuaroHajiu
nepenaHHoil marpuipl. C MOMONIBIO 3TOro MeToja oOpaboTarh Hmapbl MaTpUll U OTOOPa3UTh
pe3yJbTaThl Ha SKpPaHe.

PEKYPCHUA
Llenv npaxkmuyeckoii pabomul: W3YyYUTb PEKYPCUBHBIE METObl, HAlHM- CaTh IPOrpaMMy C
HCII0JIb30BAaHUEM PEKYPCHUHU.
O6u1ue mOHATHSA
Pexypcusnvim Ha3bIBaIOT METOJI, €CIIM OH BBI3BIBAET caM ceOsl B KauecTBe BCIoMorarenbHoro. B
OCHOBE PEKYPCHUBHOI'O METO/a JIEKUT TaK Ha3bIBAEMOE peKypcugsHoe 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 gpyroii cTopoHsl n! =
(n—1)!*n. Takum 00pa3oM, U3BECTHBI JBa YACTHBIX Cllydyas apamerpa n, a iMeHHo n=0un=1,
OpU KOTOPBIX MBI 0€3 Kakux- JUOO0 JOMOJHUTENbHBIX BBIYUCICHUN MOXXEM ONpEeIeNnuTh
3HaYeHne (PakTo- puaja. Bo Bcex OCTambHBIX CiIydasix, TO €cTh Uit n > 1, 3HaueHue dakropua-
Jla MOXKET OBITh BHIYMCIICHO Yepe3 3HaueHue pakropuana Jyuis napamerpa n—
1. Takum 006pa3oM, peKypcUBHBIN METO OyIeT UMETh BUL:
long F(int n)
{
/1 Mot 10 0 v 1?7 if (n==0||n==1)
// HepexypcuBHasi BETBb
return 1; else
// Hlar 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 BXoxIeHHS B peKypcuio 000- 3HAUUM CTPEJIKAMU C MOJIMHUCHIO «IIIar.
OH npojoirkaercs A0 TeX MOp, MOKa 3HaYEHUE NEPEMEHHOM nHe cTaHOBUTCS paBHbIM 1. Ilocie
ATOr0 HAYMHAETCS
BBIXOJ W3 pPEKypcHUH (CTpEIKH C TMOANUCHIO «BO3Bpar»). B pesynpraTe BbI- YUCIEHUN
nonmydaetcs, 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); }

A

war BO3BpaT

3BbI30B, n=1
F(1) { return 1; }

Puc. 14.1. Cmpykmypa pekypcusHbulx 8b130608

PaccmoTpeHHBIi BHUJ PEKypCHUH 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 METOJY, IPH KOTOPBIX Pe3yJbTaT ero paboThl 3apaHee W3BECTEH,
MO3TOMY Jlasiee CleyeT MpOCTOoil onepaTop win OJI0K, a B BETBU else MPOUCXOANUT PeKYpCHUBHBIN
BBI30B JIaH- HOT'O METOJIa C IPYTUMH IapaMeTpaMHu.

Yro HeoO0X0AMMO 3HATh Ul pealu3aluu pekypcuBHoro mporecca? Co BXOAOM B PEKYPCHIO
OCYIIECTBIISIETCS] BBI3OB METO/Ia, a JUIS BBIXOJ[a HEe- 00XOAMMO TIOMHHUTH TOUKY BO3BpPATa, T. €. TO
MECTO MpOrpaMMbl, OTKYyJa Mbl MPHUIUIM M KyAa HaM HYKHO OyAeT BO3BPAaTUTBCS IMOCIe
3aBepuIeHUs] MeTofa. MecTo XpaHEeHMsI TOUYEK BO3BpaTa Ha3bIBAETCSl CMEKOM 6bl30608, U I
HETO BBIJEINSAETCS OlpeiesieHHast 001acTh ONepaTUBHOM naMaTu. B aToM cTeke 3a- moMuHaIOTCA
HE TOJIBKO aJipeca TOYEK BO3BpaTa, HO M KOIWHU 3HAUEHHH BcexX mapaMeTpoB. [1o sTuM Komusim
BOCCTaHaBIIMBAETCS MPHU BO3BpaTe BbI3bIBarO- Ui MeTod. Ilpu pa3BepThIBaHMM pEeKypcHH 3a
CYET CO3/IaHMsl KOMUU Mapa-

METPOB BO3MOXKHO TIE€pENOJIHEHUE CTeKa. OJTO SBISETCd OCHOBHBIM HENOC- TaTKOM
pexypcuBHOTO MeToaa. C Apyroil CTOPOHBI, PEKYPCUBHBIE METOJIBI TIO3BOJISIOT MEPEUTH K OoJiee
KOMITAaKTHOM 3aIucH ajJropuTMa.

Crnenyer MmoHMMAaTh, YTO JIOOOW PEKYPCHUBHBIN METOJ MOXXHO TpeoOpa- 30BaTh B OOBIYHBIN
METOJ C MCIOJb30BaHMEM LHUKIOB. M mpakTuuecku ro- 00 MeTOoa MOXHO NpeodpazoBaTh B
PEKYPCHUBHBIH, €CITM BBISIBUTH PEKYp- PEHTHOE COOTHOIIEHHE MEXKIY BBIYHUCISIEMBIMHA B METOJC
3HAYECHUSIMHU.

Paccmotpum npumep xona g co3naHus Habopa camonododomsix cmpykmyp. B Haiem ciydae
3TO OyzieT Habop YBEINUMBAIOIIMXCS KBaJpa- TOB (puc. 14.2).
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r,fg = @&1

Puc. 14.2. Habop xeadpamos

[Tpu mpOeKTUPOBAHUY JAHHOM 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);

// YBenuuenue X 1y 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 BepxHero yria BcexX NpSIMOYTOJbHUKOB HEU3MEH- Hbl M HAXOAATCS B TOUKE
(0, 0). [Toaromy B mapamerpax merona MyDraw noc- TaToyHO nepenaBaTh X U y Ui IIPaBOro
HIKHero yria. Taxke B nmapamerpax nepefaercs NN, 3HaY€HHE KOTOPOH OIpenelseT TeKYILyro

BJIOKEHHOCTB Pe- KypcHH (CKOJBKO BBI30BOB PEKYpPCHH elle OYyeT).
®opmupoBaHue 3aJepAKH € OMOIIBIO TaiiMepa

I'padmueckue KOHCTPYKLMU MHOTTIA TpeOyeTcs paccMaTpuBaTh JAWHA- MHUUECKH B IpoIecce UX
noctpoenus. [1oaToMy 3a4acTyro HCHOIB3yETCs Ta- Kask cXeMa BbIBOJA rpauKu:

BriBoa rpaduyeckoro aneMeHTa.
3azepKKa Ha N MUJUTACEKYH]I.
[ToBTopenue 1 u 2 sTama A0 BRIBOJA BCeX TpadUUECKUX IIEMEHTOB.

Peamuzanus 3aACPIKKHU C IMOMOMIBIO Tal‘/iMepa BO3MOJHa CJICAYHOIIUM crocoooM:

/I Tnobansnoe nonie flag private bool flag = false;
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/I lanee cnengyer 4acTh NpOTrpaMMBl,

// Tie HE0OX0IMMO OPraHU30BaTh 3a/IEPKKY

// BkiirouaeMm Taitmep

timer1.Enabled = true;

// 'YcranaBnuBaeM flag B 3nauenue true flag = true;
// Oprannzyem OeCKOHEUHBIN UK

while (flag);

// Boikiitouaem TaiiMep mociie BbIX0J1a U3 UK
timerl.Enabled = false;

// Ob6paboTUYMK THKA TaliMepa

private void timer1_Tick_1(object sender, EventArgs e)

{

// CopaceiBaeM flag B 3nauenue false flag = false;

}

Wnesa naHHOro mojxoja 3akI0YaeTcsi B OpraHu3alui OeCKOHEYHOTrOo IUK- Jia, KOTOpBIA Oyzaer
IpoBEpsITh 3HaueHWe Hekoro ¢urara. OaHako 3Ha4YeHHE (uia- Ta MOXKET HM3MEHHTHCS TIpH
HacTyruieHun coObitust Tick Taiimepa, To ecTh yepe3 3alaHHBIN B TaiiMepe MPOMEXKYTOK BPEMEHH.
OpnHako OECKOHEYHBIN IUKII, OIM- CAHHBIN BBIIIE, OCTAHETCS OECKOHEUHBIM, U IIpOrpaMma IpocTo
3aBUCHET. B uem ke neno? Jlemo B TOM, 4TO MpH TaKOM OpraHu3alldy IMKJIAa MPorpaMMa He Mo-
JKET OMPOCUTH OYePeIb COOOIICHHH, B KOTOPOE U OyIeT MOCTYNaTh, B TOM YHUC- Jie, U coObiThe Tick
oT Taiimepa. Tem caMbIM MBI HE TIOTaJeM HUKOrJa B oOpa- 6ortumk coObiTus timerl_Tick_1.
Uro0bl pemuTh JAaHHYIO TpoOieMy, HaJo B Tele Iukia Hanucath Application.DoEvents(), aro
dakTuyecku OyneT 3a- CTaBJIATH MPHIOKEHHE OINpAIIMBaTh OYepelb COOOIICHHUNH U B CBOIO
ouepeb MPUBEET K cpadaThiBaHUIO 00padoTyrka coobrTus timerl_Tick 1.

[lepen BBIMONTHEHHEM WHAMBUAYAIBHOTO 3aJaHMs MO MPAKTUYECKOM pa- Oore pazpadoraiite
IPUIOKEHUE, CTPOSILIEE Psijl YBEIUYUBAIOLIUXCS KBajapa- ToB (puc. 14.2). KBaapaTsl BeIBOAATCS
MOCIIE0BATENBHO Yepe3 OJJHY CEKYHY.

NupuBuyansHoe 3a/1aHKe

Hanummre npuioxkenue, KOTOpOe CTPOUT Psifl OKpYKHOCTeH. LIeHTp okpyx’HOCTel coBmaaaeT ¢
LEHTPOM 3KpaHa. Yucio OKpyKHOCTEH 3a- JaeTcs MPU MEPBOM BBI30BE PEKYPCUBHOTO METOAA.
Hanumure npuiokeHue, KOTOPOE CTPOUT psiA KBagparoB. LIeHTp KBaapaTOB COBMNATaeT C

4

HEHTPOM dKpaHa. YUCII0 KBaIpaToB 3aaeTcs IPU MEPBOM BhI30BE PEKYPCHBHOI'O METO/IA.
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uy Forml

[]

Hanumwure npunoxeHue, KOTOPOE CTPOUT psAl  OKPYXHOCTeH Mo auaroHanu. Ywucio
OKPYKHOCTEH 3a7aeTcsl MU MEPBOM BbI30BE PEKYP- CUBHOT'O METO/Ia.

# Feaml i 5 ] |

Hanummure npunoxeHune, KOTOpOE CTPOUT PAJl YBEIMUUBAIOIIUXCS OKPYKHOCTEH MO IUaroHay.
Yucno okpyKHOCTEH 3a/1aeTCs PU IEPBOM BBI30BE PEKYPCUBHOTO METO/IA.

Ml Fomi e ¥ e [ESE—<=]

Hamummnre npunoxkeHue, KOTOPOE CTPOUT PsAJ OKPYKHOCTEH, LIEH- TPbl KOTOPBIX JIekKaT Ha
OKPY>KHOCTHU. YHCII0 OKPYKHOCTEHN 3a/1a€TCA IIPU NIEPBOM BBI30BE PEKYPCUBHOI'O METOJA.
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Hanumwure npuioxeHue, KOTOpOe CTPOUT psJl KBaApPaTOB, LEHTPHl KOTOPHIX JIekaT Ha
OKpY>KHOCTH. UHCII0 KBapaTOB 331a€TCsI MPU MEPBOM BBI30BE PEKYPCUBHOI'O METO/A.
= o |

D |
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Hamummre npuiiokeHue, KOTOpPOE CTPOUT PsJ YBEIMYMBAIOIIUXCSA OKPYKHOCTEH, LEHTPBI
KOTOpBIX JIeXKAaT Ha OKPYKHOCTH. YUHMCIIO OKpY)KHO- CTE€H 3alaercss NpU IEPBOM BbI30BE
PEKYPCUBHOI'O METO/A.

Hanummre npuinokeHue, KOTOPOE CTPOUT PAN YBEIMYMBAIOIIMXCSA OKPYKHOCTEM, LIEHTPBI
KOTOPBIX JI€KaT Ha crupaiu. Yuciao okpy>KHOCTEN 3a1aeTcsl PU NIEPBOM BBI30BE PEKYPCHUBHOTO
METO/1a.
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BeruncinTe, HCHOJIB3YSl PEKYPCHIO, BBIPAXKECHHUE:

\/6+2-\/7+3-\/8+4-\/m

Hanummre npuinoxeHue, KOTOpPOE CTPOMUT pPsA  OKpyxkHocTed. UYuc- 110 OKpyKHOCTEH
yZiBauBaeTCs Ha KaKJIOM 1Iare (B peKypCHUBHOM METOJI€ IPOUCXOUT JIBA PEKYPCUBHBIX BbI30BA).
LleHTpBI OKPYKHOCTEN BBIOMPAIOTCS KaXAbI pa3 MPOU3BOJILHO (Cy4aiHo). JIMHUM CBSA3BIBAIOT
LIEHTPBI OKPYX- HOCTEH «IpPENKa» U «IIOPOKACHHBIX» OT Hee. UUCno pekypcui 3agaercs Npu

IIEPBOM BbI3OBC PCKYPCHUBHOI'O MCTOAA.
o Form1 (=[G

Hamuimre mnpuioskeHue, KOTOpPOE CTPOUT PsJl  YBEIUYMBAIOIIUXCA OK- pPYyKHOCTEH. Ywucio
OKPY’KHOCTEW y/IBaMBaeTCsl Ha KaXKIOM I11are (B peKypCHBHOM METO/IE MPOUCXOJUT JBa PEKYPCUBHBIX
BbI30Ba). LIeHTpBl OKpyXHOCTEN BBIOMpa- FOTCA KaXKIbli pa3 MPOM3BOJIBHO (ciydaiiHo). TomumHa
JUHUA TaKXe YBEIMYMBA- €TCA. UMCIO PEeKypcHud 3aJaercs MpPU TMEPBOM BbI30BE PEKYPCHUBHOIO

METoJa.
o Forml =

O

O

O

Hanvmure mnpunoxeHue, KOTOPOE CTPOUT psAJl YMEHBINAIOIIUXCA OKpyKHOCTeW. Yucno
OKPYKHOCTEH y/ABaMBaeTCsl Ha KaXJ0M Iare (B peKyp- CHUBHOM METOJE IMPOUCXOIUT JBa
PEKYPCHUBHBIX BbI30Ba). UHCIIO peKypCcHii 3a1aeTcsl Y IEPBOM BBI30BE PEKYPCUBHOTO METO/IA.
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Hanumure npuosxeHne, 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.
PeanusyiiTe peKypCUBHBIN aJITOPUTM BBIYUCIICHHS n-To yncia Ou- 6oHayum.

Peanusyiite peKypCHUBHBIN aNTOPUTM BBIYHMCICHHS N-TO (paKTOpHaa.

PeanusyiiTe peKkypCHUBHBII NOJACYET CyMMBI BCEX 3JIEMEHTOB MaccH- Ba. CyMMa 3J€MEHTOB
MacCUBa CUATAETCSA 110 CIEAYIOIEMY AITOPUTMY: MACCUB ACIIATCS MOII0JIaM, IOJACYUTHIBAKOTCS U
CKJIaJIbIBAIOTCA CYMMBI 3JIe- MEHTOB B KaK10il mnosioBuHe. CyMMa 3JIEMEHTOB B IOJOBUHE
MacCUBa IMOJ- CYUTHIBAECTCS 110 TOMY K€ aJIrOPUTMY, TO €CTh CHOBA IIyTE€M JEJIECHUS IOIO- JIAM.
Jenenuss mpouUCXOAST, MOKAa B MOJYYMBIIMXCS KYCKaX MAacCHMBAa HE OKAXKETCA 10 OJHOMY
AJIEMEHTY U BBIUMCJIEHHE CYMMbI, COOTBETCTBEHHO, HE CTAHET TPUBUAJIbHBIM.

Jlana MOHOTOHHAas IOCJIENOBATEIBbHOCTh, B KOTOPOM KaXKJ0€ HATy- palbHOE 4YHUCIO K
BcTpewaetrcs: poBHO k pa3: 1, 2, 2, 3, 3, 3, 4, 4, 4, 4, ... [lo nanHOMYy HaTypaJbHOMY n
BBIBEJIMTE NIEPBBIE N WICHOB 3TOI MOCIEA0Ba- TEIbHOCTH.

IIpoBepka BBINOJHEHUSI CAMOCTOSATENbHONH padoThl. CamocTosTensHas paborta
HaIpaBlieHA HA CaMOCTOSITEIbHOE OCBOGHUE U 3aKpEIJICHHE O0Yy4YaroUIMMUCS MPaKTHUYECKUX
YMEHUH 1 3HaHWH, OBJIaJiIeHUuE TPO(PECCHOHATLHBIMU KOMITETCHIIUSIMHU.

CamMocTosATenbHas MOATOTOBKA OOydYarolmuXcs MO  JUCIHHUIUIMHE IPEANoiaraeT
clenyromue BUasl U (OpMbI 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 M3Yy4eHHUs TeMbl Wi paszzaena. CoriacHo KajeHJIapHO-
TEMaTUYECKOMY TUIaHy JWCIUIUIMHBI MPEAYCMOTPEHO TMPOBEICHUE CIEAYIOMNX KOHTPOIBHBIX
pabor:

e  Koumponvnas paboma Nel no meme «Ochosvl npoepammuposanusi Ha C#y.

Crenudukanuy KOHTPOJIBHBIX pabOT NMpHBeIeHb! HIKE B TaHHOM KoMIuiekte POC.

CBoaHasi Ta0/MIA 1O NPUMEHsAeMbIM (POPMAM U METOAAM TEKYIero 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 HEOoOXOMMBbIe
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

[Ipomexxyrounas arrecranus no aucuuiuinae [IporpammupoBanue B cpene Visual Studio
— KOHTpoJibHas paborta B 6 cemectpe, audepeHnnpoBaHHbIN 3aU€T B 7 ceMecTpe, ok3ameH 8 8§
cemecmpe, cieliPpUKaIUs KOTOPOro coAepKuTcs B JaHHOM KomiuiekTe POC.

Obyuarowuecss Oonyckaromea K coadve IK3AMEHA NPU  BbINOJHEHUU BCeX BUO08
CAMOCMOAMENbHOU pabomvl, NPAKMUYECKUX U KOHMPOJbHLIX pabom, npedyCMOmMpeHHbIX
pabouell npoecpammort u KaieHOapHO-meMamudeckum niaHoM OUCYUNIUHDBL.

3auem ¢ oyenxol umoeosas KOHMPOIbHAL paboma NpPoBOOUMCS 34 CUem 6pPeMeHU,
0meedeHno20 Ha uzyuenue oucyunaunvl. Ilpu ycnosuu ceoespemenHo20 u KauecmeenHo20
8bINOIHEHUS 00VUAIOWUMCS 8CeX BUO08 pabom, NpPedyCMOMPEHHbIX pabouell Npocpammon
OUCYUNTUHDL.

Hmozoean konmponvnas paboma

1) CocTaBuTh nporpammy:
a) BBIYHCIICHUS 3HAYCHUS (PYHKIIUU y=7x2+3x+6 pu JI0OOM 3HAYEHUH X;
2) B tpex3naunoM uncie X 3auepkHyau nepByro 1udpy. Koraa ocrasmieecs yncio

yMHOXKWIH Ha 10, a Mpou3BeICHNE CIOXKIIN C TIEpBOI U(PPOil yncia X, TO MOTYIUIIOCh YUCIIO
564. Haiitn uncio Xx.

3) BbluncnuTh 3HaY€HUE JTOrMYECKOT0 BBIPAKEHUS PU CIEAYIOIINX 3HAYEHUSIX
norndeckux BenuuuH X, Y u Z: X = Jloxs, Y = Uctuna, Z = JI0XKb:
a)XmmZ;0) XuY;B) XuZ.

4) N3BecTHBI 1BE CKOPOCTHU: OJHA B KMUJIOMETPaxX B 4Hac, Apyras — B METpax B
cexkynny. Kakas u3 ckopocreit 6onbiie?

5) CocTtaBuTh MpOrpaMmy, KOTOpast B 3aBUCUMOCTHU OT MOPSIKOBOTO 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 OTPHUIATEIHHOTO YHCTIa).

IlepeyeHb BONIPOCOB K 3auemy ¢ OUeHKO
1. Uro takoe Visual Studio? a) I[Iporpammuoe oOecriedenue it Tpaguueckoro au3aiHa
6) MuctpymeHT [uisl penaktupoBanus Buaeo B) MuTterpupoBanHas cpena paszpabotku (IDE) r)
[Ipunoxenne ans 3D-moxenuposanus OTBet: B) MIHTerpupoBanHas cpeaa paspadbotku (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) [l 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. Kaxkoit mactpymeHnt B Visual Studio ucnomb3yeTcst st co3maHUs MOJKIIOUSHUH 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 no3Bosnsier pazpaboTunkam: a) AETUTHCS CHUMKAMU dKpaHa
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 peNaKTHPOBAHME KOJA B PEKHUME PEaTbHOTO
BPEMEHH C APYTUMHU pa3pabOTUNKaAMH.

12. KakoBa 1ienp nanenu naerpymMeHToB B Visual Studio? a) OtoOpa3uTh CIMCOK OMIMOOK
u npeaynpexaeHuil. 6) IlpenoctaButrs HaOOp 31E€MEHTOB YINpPaBIEHUS M KOMIIOHEHTOB JUIS
NPOCKTHPOBAHUS TIOJH30BATENBCKOTO HHTEpdeiica. B) YNPaBIATh ONEPalUsSIMU CHCTEMBI
KOHTpoJIst Bepeuid. T) [IpocMoTpeTs cxemy 0a3bl qaHHBIX mpunoxkeHus. Oteet: 6) [IpenocTaBuTh
Ha0Op PIIEMEHTOB YIPaBJICHUS U KOMITIOHEHTOB. JIJIS TM3aifHa MOJIb30BaTEILCKOTO HHTEpdeiica

13. Kakas ¢ynkmus Visual Studio mno3Bonser pa3paboTuuMkaM aHAJIM3UPOBATH
IIPOU3BOIUTENILHOCTh CBOMX IpuiiokeHuit? a) Ilpopunuposmuk 6) Otnaguuk B) IntelliTrace r)
MomnwuTop npousBoautensHoctu OTBet: a) [Ipodunuposmmk

14.KakoBa 1enp KOHCOJIM Jaucnerdepa nakeroB B Visual Studio? a) Jlng ynpasieHus
YCTaHOBJICHHBIMU PACIIMPEHUSIMH M HaJCTpoikamu. b) [lns ympaBnenus makeramu NuGet u
BBITIOJITHEHHSI KOMaH/I, CBS3aHHBIX ¢ makeramu. ¢) s Bemomnenust SQL-3ampocoB k 6ase
naHHbIX npunokeHus. d) s mpocmoTpa W ympaBlieHUs KypHanamu npuiiokeHus. OTBeT: b)
Juns ynpaenenust makeramu NuGet ¥ BBITIOJTHATh KOMaHIbI, CBSI3aHHBIE C TAKETOM

15. KakoBa 1ienb GpyHKIu# TOYKH ocTaHOBKH B Visual Studio Bo Bpemst otnaaku? a) s
OCTAaHOBKH BBITIOJTHEHUS TPHIIOKEHUSI U OTOOpaskeHHsI BBHI3OBOB cTeka 0) Jlms mpuocTaHOBKH
BBITIOJTHEHUS TIPHIIOKEHHUSI MO KOOy CTPOKU c¢) [msi mpocMoTpa KypHAIOB MPUIOKEHUH U
yopasineauss umu d) s momaroBoro BBITIOJHEHMsI Koaa oOTBeTa: b) [l mpuocTaHOBKH
BBITIOJTHEHMSI IPUIIOKESHHS 110 KOJTY CTPOKH BBI30Ba
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16. Kakoif uactpyment B Visual Studio wcmonb3yercs s ynpaBieHHs CCBUIKAMHU U
3aBUCUMOCTSIMU TipoekTa? a) 3aBucumocTu [ucreryepa 6) O603peBatens pemennii B) Korcoms
nucrierdepa nakera r) Aucneruep cepuiok OTtBet: 6) O603peBarens pereHuii

17. Jlna yero 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 BemonHenuss SQL-3ampocoB k 0aze JaHHBIX
npuioxenus 1) s ananuza npousBoautenbHocT OTBET mpuWiIokeHuid: a) s ympaBneHus
MOJ1yJIbHBIMHU T€CTaMU M MPOCMOTPA PE3yJIbTAaTOB TECTOB

18. Kaxkas ¢pynkuus Visual Studio mo3BosnsieT pazpaboTunkaM NpocMaTpUBaTh UEPAPXUIO
KJIACCOB U METOJIOB B CBOEM KOJIe W Iepemeniathes mo Heh? a) OO6o3peBarenb 0OBEKTOB 0)
Oparmentsl koja B) uarpamma kiaccoB r) Hepapxus BeizoBoB Otser: a) O0o3peBarenb
00BEKTOB

19. Jlns dvero mnpeaHa3sHa4eHO OKHO HemocpeacTBeHHO B Visual Studio? a) s
MIPOCMOTpa CHUCKAa OMMOOK W mpeaynpexaeHuin 0) s Bemmonanenus SQL-3ampocos B) s
pacyera BBIPaKCHHIA M BBIMOJIHEHHS KOJIa BO BpeMsl OTIaaKu T) JlJiss mpocMoTpa cTeKka BHI30BOB
BO BpeMs oTnaaku Oteet: B) st pacuera BeIpa)KeHH U BBITOTHEHHS KOJIa BO BpEMs OTIaAKU

20. Kaxoii uactpymenT B Visual Studio ncnonb3yercst isi OrpaHUYEHHSI U yCTPAHEHUS
npobiem c¢ komom? a) OOGo3zpeBarens pemienuit 6) Crnucok omubok B) CHucok 3aaay r)
Huctpyments omnagaku Oteet: 6) Cucok ommodok

21. Visual Studio obecrieyrBaeT BCTPOCHHYIO TMOJACPKKY [UJIsI KaKOW CHUCTEMBI
koHTpossi? a) Subversion (SVN) 6) Git B) Mercurial r) Boneii-ueBoneit Otger: 6) Git

22 KakoBa nenbp HememieHHoro okHa B Visual Studio? a) Jlns mpocmotrpa crucka
omunOoK u npexynpexacHuii 6) s Beimmonaenus SQL-3ampocoB B) st OIICHKH BBIpKEHUHN 1
BBITMIOJTHEHHS] KOJa BO BpeMs oTiaaku T) s mpocMoTpa cTeka BBI30OBOB BO BpEMs OTIAJAKU
Ortger: B) [{i1st OIICHKH BBIpQ)KEHUH U BBIIOJIHEHHS KOJIa BO BPEMSI OTJIATKU

23. Kakoit unctpymenT B Visual Studio ucnonb3yercs uis co3gaHus MOAKIIOUEHUN H
3ampocoB K 0a3e maHHBIX W yrpaieHus umu? a) SQL Server Management Studio (SSMS) b)
O6o3peBarenb 0a3bl JaHHBIX ¢) AHanu3atop 3anpocoB d) Macrep nmoakiaroueHus JaHHBIX OTBET:
b) O6o3peBarens 0a3bl JAHHBIX

24. Kakoe pacmmupenre B Visual Studio wucnomesyercs s goOaBieHUS
nononHuTenbHbIX (QyHkuuid B IDE? a) Menemxkep nomonHenuid b) Peectp miaruHoB c)
Menemxep pacumpenuit d) Marketplace OtBeTt: ¢) MeHemkep pacimmupeHuit

25. Visual Studio Live Share no3Bosisier pazpaboTunkam: a) AEIUTHCS CHUMKAMU 3KpaHa
CBOEro KoJa; 0) COBMECTHO pelaKTUPOBaTh KOJ B PEKUME PEATbHOTO BPEMEHHU C JIPYTUMHU
pa3paboTynKaMH; B) OTCIECKMBATh HCIOJIB30BAHME IPOLECCOPA M MAMSTH MPUIOKECHUEM; T)
pa3BepThIBaTh NMpHiIokeHUs B o0iake. OTBeT: 6) COBMECTHOE peakTHPOBAaHUE KO/a B pEXXHUME
peaTbHOT0 BpEeMEHH ¢ APYTUMH Pa3padoTINKaMHu.

26. Kaxosa nienip naHenu nHCTpyMeHToB B Visual Studio? a) OtoOpa3uTh CIUCOK OIIMO0K
u npenynpexaeHuil. 6) IlpenocraButh HaOOp 31€MEHTOB YNpPaBICHUS M KOMIIOHEHTOB JIJIs
IPOEKTHPOBAHUS TOJb30BATENBCKOrO HHTEpdeiica. B) YNpaBIiATh ONEpalUsIMU CHUCTEMBI
KoHTpoJisg Bepcuil. T) [IpocmoTpers cxemy 0a3bl naHHbIX npuiokeHus. Oteet: 0) [IpenqocTaBuTh
Ha0Op 3JIEMEHTOB YIPABJICHUS U KOMIIOHEHTOB. /IS TU3aiiHa M0JIb30BaTeIbCKOro HHTEpdeiica

27. Kakas ¢yuknus Visual Studio mno3Bosiser pa3paboTyvikaM —aHaJIU3UPOBATH
MPOU3BOUTENLHOCTh CBOMX IpuiioskeHuit? a) [lpopumuposmuk 6) Otnagunk B) IntelliTrace r)
Monutop npousBogutenbHocTr OTBeT: a) [IpodunnpoBuink

28.KakoBa 1enb KOHconu aucrerdepa makeroB B Visual Studio? a) s ynpaBieHus
YCTAaHOBJICHHBIMU PACIIUPEHUSIMH U HaJCcTpoiikamu. b) [lns ympasnenus maketamu NuGet u
BBITIOJIHEHUS] KOMaHJ, CBSI3aHHBIX ¢ maketamu. c¢) [lns Beimmosnnenuss SQL-3ampocoB k 0aze
naHHbIX npritoxkeHus. d) i mpocMoTpa u ynpaBieHHs >KypHaamMu npuioxenus. OTBeT: b)
s ynpaBnenus naketamu NuGet ¥ BBIIIOJIHATh KOMaH/bI, CBSI3aHHBIE C TAKETOM

29. KakoBa nenb (yHKIMH TOYKM OCTaHOBa BO Bpems oTiaaku B Visual Studio? a)
OCTaHOBHUTH BBINOJIHEHHE MPUIOKEHUS U OTOOpa3UTh CTEK BbI30BOB ©0) IlpmoctraHOBUTH

119



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) lucneruep 3aBucumMocteil b) O6o3peBarens periennii ¢) Konconb
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 IK3ameHy
OcHOBHBIC TIOHATHSL W ONpPEACNCHHS; E€IWHBIA KapkKac cpeabl pa3paboTKH:
OuOIMOTEKa KJIacCOB.
O OmeszbikoBas ucnosHuTenbHas cpega CLR.
Texnonorus .NET. NET Framework — kapkac cpenbl pa3paboTKH.
Bu bl npoekToB.
[TpocTpaHCTBO UMEH: ONpE/eTICHHE U UCIOJIb30BaHUE.
[TpoctpancTBo uMen System. O6wvekT. KoHCTpyKTOD.
Omneparop new.
Pabora ¢ pemenunem. Co3nanue mnpoekra. JloOaBieHne B pemieHne MpoeKTa, GOpMEI,
OHOINOTEKH.
W ckmounTenbHble CUTYallud U COOBITHS.

. OKHO BBIBO/Ia COOOIICHHUSI.

. JluajmoroBbie OKHa.

. S3p1k C#. Tumbl JaHHBIX; TUIBI 3HAYCHUIN U CCHUTOYHBIE THUIIBI.

. I3k C#. Ilepemennsie. Ununpanuzamnms nepeMeHHBIX IO YMOITYAHUIO.

. S3pik C#. Onepanuu: apupmMeTHiecKue, T0THIeCcKue.

. SI3pik C#. Peanu3zanus sersinenuii (if, switch). [Ipumepsr.

. SA3bik C#. Oneparopsl nukia. [Tpumepsi.

. S3pix C#. Pabota ¢ maccuBamu. OnricaHre 0JJTHOMEPHBIX 1 MHOTOMEPHBIX MacCHBOB.

WNuunmanusamnus MacCUBOB.

Mertons! u cBOMCTBA Kilacca System.Array.

SA3pik C#. PaboTa ¢ CHMBOJIBHBIMH TaHHBIMHU.

Mertons! u cBoiicTBa kiacca System.Char.

S3pik C#. PaboTa co CTPOKOBBIMU JJAHHBIMH.

Mertons! 1 cBOMCTBA Ki1acca System.String.

A3k C#. Pabota ¢ ¢aitnamu: knaccsl File, FileInfo.

S3eik C#. Pabora ¢ daitnamu: kimaccel StreamReader, StreamWriter.

S3bik C#. Knaccel nonb3oBatens. OcHOBHbIE OHATHA. OnKcaHue Kiacca.

Azpik C#. Knaccsl: mons u koHcTaHThl. [Ipumeps! onucanus.

A3k C#. Knaccesl: Busibl MeTo10B. [IprMeps! onucaHusl.

OnemenT «Popmay. CBoicTBa GOPMBI.

Knacc Control. Dnements! ynpasinenusi. O030p 31€MEHTOB YIpaBJIEHUS: POAUTENN U
MOTOMKH, (POKYC, BUIUMOCTB M OTKJIMK, PACIIOJIOKEHHE U pa3Mep, MIPUQTHI U [IBET.
DneMeHTHl yIpaBleHHs: TpyMma 3JeMeHTOB ymnpanieHus (kiaacc GroupBox), meTka
(xmacc Label).

KHonmku u JBOMYHBIE MepeKovarenu: KHomka (kmacc Button), ¢maxok (kxmacc
CheckBox), nepexitouarens (kinacc RadioButton).

DJeMEeHT yIpaBlieHUs] C TOJJIEPKKOM peJakTHpPOBAHUS TEKCTa: TEKCTOBOE I10JIe
(xmacc TextBox), momne BBoga ¢ popmarupoBanueM (kimacc RichTextBox).

Cnucoku: cniucok (knace ListBox).

[Tose co ciuckom (kmacc ComboBox). Kiacc Panel.

PaGora ¢ komnonenTamu MeHIO: ki1acckl MenuStrip, ContextMenuStrip.

Pabora ¢ manensimu HHCTpYMeHTOB: Kiacchl, ToolStrip, ToolStripContainer.

Pabora ¢ auanoroBeiMu okHaMu. CoxpaHeHHEe U OTKpbITHE (aiina.
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38. Pabora ¢ AuanoroBeIMu OKHaMHU. Y CTaHOBKA MIpUQTA, IIBETA.

4 Cucrema ouennBanus komiuiekTa ®OC Tekyuero KOHTpOJIsi U MPOMeKYTOYHOM
aTrecTaluu

Heobxo0umo pacnucams cucmemy oyeHUBAHUA Ka#c0020 8uda padbom.

[Ipu oneHUBAHUU NPAKMUUECKOU U CAMOCMOAMENbHOU pabomyl CTYACHTA YUUTHIBACTCA
Cleqytolee:

- Kauecmeo 8blNOJIHEHUs NPAKMUYECKOU Yacmu pabomol,

- Kayecmeo ogopmaeHuss omuema no pabome;

- Kauecmeo YCMHbIX 0Meemos Ha KOHMPOJIbHble 80NPOCHL NPU 3auume pabomai.

Kaxapiii BUJ paboThI OIEHUBACTCSI 110 MATH OATbHOM IIKaJIe.

«5» (0TIIMYHO) — 32 MIYOOKOE U MOJHOE OBJIaJICHHUE COJepKaHNEeM yueOHOro Marepuaa,
B KOTOpPOM OOydarouuiics CBOOOJHO M YBEPEHHO OPUEHTHUPYETCS; 3a YMEHHUE INPaKTHUYECKU
MPUMEHSTh TEOPETUUECKIE 3HAHMUSI, BBICKAa3bIBaTh 1 0OOCHOBBIBATH CBOM CyXAeHUs. OLeHka «5»
(0TNIMYHO) IpeIoiaracT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«» (xopomio) — eciau OOyYaroIIUiCSA TIOJHO OCBOWJI Y4YEOHBIM Marepual, BiaJceT
HAYYHO-TIOHSTUHHBIM ~ allapaToM, OPUEHTHPYETCS B M3YYCHHOM MaTepuaje, OCO3HAHHO
MPUMEHSIET TeOPETUUYECKHE 3HAHUS Ha MPAKTHUKE, TPaMOTHO M3JIaraeT OTBET, HO COJEp>KaHUE U
¢dopma oTBEeTa IMEIOT OT/EIBbHBIC HETOYHOCTH.

«3» (YHAOBIETBOPUTENBHO) — €CJId O0y4arouuiicss oOHapyXKMBAeT 3HaHWE U TTOHUMaHUE
OCHOBHBIX TOJOXEHUH yu4eOHOTO MaTepualia, HO M3JaraeT ero HEMOJHO, HEeloClIeA0BaTeNbHO,
JOTYCKaeT HETOYHOCTHU, B MPUMEHEHHUU TEOPETUYECKUX 3HAHUU MpPH OTBETE HA MPAKTUKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2»  (HEyIOBIETBOPUTEIHBHO) — €CiOM  OOy4aroluiicss UMEeT pPa3pO3HEHHBIE,
OeccucTeMHbIe 3HAHUS, JOMYCKAeT OMMOKH B ONpEAEICHUU 0a30BBIX MOHSATHHA, UCKaXKAET HX
CMBICTI; HE MOXKET MPAKTUYECKH MPUMEHSTh TEOPETUYECKUE 3HAHUSI.

Tecm oyenusaemcs no namu OAILHOU WKALe CAEOVIOWUM 00PA3OM: CMOUMOCD
Kascooeo eonpoca 1 dann. 3a npasunvhvlii omeem cmyoewm noiaydaem 1 oann. 3a HesepHbili
omeem unu e2o omcymcemeue 0anibl He HAYUCIAIOMCA.

Oyenxa «5» coomeemcmeyem 86% — 100% npasunvHbix 0omeemos.

Oyenxa «4» coomeemcmeyem 73% — 85% npasunvuvix omeemos.

Oyenxa «3» coomeemcmeyem 53% — 72% npasuivHvix 0meemos.

Oyenxa «2» coomsemcmeyem 0% — 52% npasunibHblx 0mMeemos.

Kputepun onieHuBaHNs KOHTPOJILHOMH PadoThI

3amaHue K KOHTPOJIbHOW paboTe COCTOMT M3 IIECTH 3aj4ad, KaxJaas U3 KOTOPBIX
OILICHMBAETCS MaKCHUMaJIbHO OLEHKOH «5» (oriamuHo). [lo pe3ynbTaraM OLEHUBAHUS PELICHUS
JBYX 3a7a4 OLIEHKAa COOTBETCTBYET CPEIHEH.

KpuTtepun oneHHMBaHNs 0TBETOB 110 IK3aMEHANMOHHBIM OnJieTaMm.
OTBeT N0 PK3aMEHALMOHHOMY OMJIETY OLIEHUBAETCS MAKCUMAJIbHO OLIEHKON «5» (OTIMYHO).
IepBbIif BOpOC MaKCUMAaJILHO OLIEHUBACTCS OLIEHKOH «5» (OTIMYHO).
Bropoii Bonpoc MakCUMallbHO OLEHUBAETCS OLEHKOHN «5» (OTIMYHO).
3amaya OLEHUBAETCS MAKCUMAJIbHO OLEHKON «5» (OTJIMYHO).
1o pe3ynbraTaM OLIEHUBAHUA BCEX TPEX BOIIPOCOB OLIEHKA COOTBETCTBYET CPEIHEN.
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