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I ITactiopT (pOHI0B OLEHOYHBIX CPEACTB
1. O0aacTh NPpUMEHEHUs
®onp oueHouyHbIX cpeacTB (POC) npeaHasHaueH JUIst IPOBEPKH PE3yIbTATOB OCBOCHHUS
nucuuruHbl «[IporpammupoBanue B cpeae Visual Studio», Bxonsimield B cOCTaB MPOrpamMMBbl
MOJATOTOBKM CIIELMAINCTOB CpeAHero 3BeHa mo crenuanbHoctd 09.02.07 MHpOpMannoHHbIE
CHCTEeMBl U mporpammupoBanue. Pabdora oOyyamuxci BO B3aUMOJACHCTBHM €
npenojaaBarteiem 152 yaca, Ha CaMOCTOSITENBHYIO PaboTy 56 4acos.
2. O0BbeKTHI OLICHUBAHUS — Pe3YJIbTAThI 0CBOCHUS M CUMILINHBI
@®OC 103BOJIIET OLIEHUTH CIEAYIOIIUE PE3YJbTaTbl OCBOECHUS JUCLUIUIMHBI B
coorBerctBuM ¢ DI'OC cmenmaneHoctd  09.02.07 WubDopmanmoHHBIE CHUCTEMBI U
porpaMMUpoBaHue U paboueil mporpamMmoii qucuuiuinHbl «IIporpamMupoBanue B cpene Visual
Studio»:
YMEHHs:
— OIpeAensTh 3aJauu Ui MOMCcKa HHPOpMAIUH;
— OmpenensiTh He0OXOMMbIe HCTOYHUKH WH(POPMAILIUH;
— IUTAHHUPOBATH IIPOLIECC TIOUCKA;
— 0 OopMIIATh Pe3yNIbTaThl IIOMCKA;
— TPHUMEHSATH CPEICTBA MH(POPMAIMOHHBIX TEXHOJIOTUH ISl pelIeHus TPOdheCCHOHATBLHBIX
3aJa4; UCTOJIb30BATh COBPEMEHHOE MPOrpaMMHOE 00ECTICUCHHE;
— aHaAJIM3HUPOBATh MPOEKTHYIO U TEXHUYECKYIO TOKYMEHTAIIHIO;
— OLIGHHUBATh pa3Mep MUHHUMAIbHOIO HabOpa TECTOB;
— pa3pabaTbIBaTh TECTOBbIEC MAKETHl M TECTOBBIEC CIICHAPHH;
—  BBIIBJISITH OIIMOKH B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CrieIM(UKAIUI;
— OpraHu30BHIBaTh 3a/IaHHYI0 MHTETPALlMI0 MOIYJEeH B MporpaMMHBIE CpeicTBa Ha 0aze
UMEIOILEHCS apXUTEKTYPhl M aBTOMATH3aI[MH OM3HEC-TIPOIIECCOB;
—  BBINOJHATH TECTUPOBAHUE UHTETPALIHH;
— oOyuaromuiicss JODKEH YMETh NPUMEHATh HWH(OpPMALMOHHBIE TEXHOJOTHHM U
BBITMOJHEHUS! OTKJIAJAKH MPOTPAMMHOI0 MOJYJIS B MPEAMETHBIX 00JIacTsIX.
3HAHHUA:
— TIpUEMBI CTPYKTYPUPOBaHUS UHPOPMAIUH;
— (Qopmar ohopMIIeHHUS PE3yNIbTATOB ONCKA HHPOPMAITUU
— COBPEMEHHBIE CPE/ICTBA M YCTPONUCTBA HH(OPMATH3AIINY;
— TMOpAJOK HMX TPUMEHEHUS M TMpOorpaMMHOE obecrieueHue B MpodhecCHOHAIbHOM
JESTEIIbHOCTH
— MOJIeNH Ipoliecca pa3padoTKH MPOrpaMMHOT0 00eCIeUeHNUS;
— OCHOBHBIE ITPUHIIMIIBI IIpoIiecca pa3padoOTKU MPOrpaMMHOT0 00ecIIeUeHMS;
— OCHOBHBIE MTOAXO0/IbI K HHTETPUPOBAHUIO MPOTPAMMHBIX MOJYJIEH;
— COBpPEMEHHBIE TEXHOJIOTHH U HHCTPYMEHTBI HHTET ALY,
— MOJIEJH Ipolecca pa3paboTKU MPOrpaMMHOT0 00ECTICUCHHUS;
— OCHOBHBIE IPUHIUIIBI TTPOLIECCa Pa3pabOTKU MPOTrPAMMHOTO 00ECTICUSHHUS;
— OCHOBHBIE METO/IbI OTJIAJIKH;
— METOJIbl U CXeMBbI 00paOOTKU UCKIIIOUUTEIBHBIX CUTYalUi;
— oOyuaromuii JOMKEH 3HaTh HaBbIKM s mnpuMeHeHus WT mnpu pemeHun 3amay
MpeAMETHOM 00IacTH.
BrimenepeuncnieHHbIe YMEHUS, 3HAHUST HATIPABICHBI HA (JOPMUPOBAHUE Y O0yUAIOITUXCS
CIEAYIOUUX 00IIMX M MPOodecCHOHATBbHBIX KOMIETEeHIMM:



OK.02. Hcnonp30BaTh COBPEMEHHBIE CPEICTBA IOMCKA, aHAJIM3a M HWHTEpPIpPETaLUU
UHpOpMaLUU U UH(POPMALMOHHbBIE TEXHOJOTMM Ui BBINOJHEHHS 3a7ad MpodeccHoHaNIbHOU
JESTEIIbHOCTH

OK.09. TIlomp3oBarbcsi MPOQECCHOHATIBHONW JTOKYMEHTAllMe Ha TOCYJapCTBEHHOM H
MHOCTPaHHOM SI3bIKax

[1K.2.1. Pa3paGaTeiBaTh TpeOOBaHUS K MPOTPAMMHBIM MOJYJSIM Ha OCHOBE aHaau3a
IIPOEKTHOM Y TEXHUYECKON JOKYMEHTALUU Ha IIPEIMET B3aUMOACUCTBUSA KOMIIOHEHT.

[1K.2.2. BIMOAHAT UHTETPAIMIO0 MOAYJIEH B TPOrpaMMHOE 0O0eCrieueHHeE.

[IK.2.3. BbINOMHATE OTJIAAKY NPOrPaMMHOIO  MOAYJIS €  HCIIOJIB30BAHUEM
CIEeUAIN3UPOBAaHHBIX IPOTPAMMHBIX CPEACTB.

[IK.2.4. OcymecTBiasaTh pa3pabOTKy TECTOBHIX HAOOPOB M TECTOBBIX CLIEHAPUEB IS
MIPOTrPaMMHOTO 00eCTICUeHUS.

[IK.2.5. TIpou3BOOUTh MHCIEKTUPOBAHHE KOMIOHEHT IPOTPaMMHOrO OOecredeHus: Ha
IIPEIMET COOTBETCTBHS CTaHApTaM KOAUPOBAHMSL.

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB OCBOCHUS AUCHUIINHBI

KOHTpOIb U OLIEHKa pPe3ynbTaTOB OCBOCHHMSI — 3TO BBISIBICHHUE, H3MEPEHUE U OLICHUBAHHE
3HaHUHM, YMEHUN U (HOPMUPYIOMHUXCS OOIMX U MPOPECCHOHATBHBIX KOMIETEHUUH B paMKax
OCBOEHUS JUCLUILINHBL.

B coorBercTBuM ¢ y4eOHbIM TuiaHoM creuuanbHocTd 09.02.07 «MHpOpMannoHHbIE
CHCTEMBl W  TNpPOTpaMMHpOBaHHME», pabodeil  mporpammoi  aucrummaer  OIIL.13.
[IporpammupoBanue B cpeae Visual Studio mpemycmarpuBaercss TEKyIIUH U MPOMEKYTOUHBIN
KOHTPOJIb PE3YJIBTaTOB OCBOCHHUSI.

3.1 ®opMBbI TeKylLIero KOHTPOJISI

Tekymuit KOHTPOJIb YCIIEBAEMOCTH IPEICTABIISET COOOM MPOBEPKY YCBOCHHS y4eOHOTO
MaTepHaia, peryasipHO OCYIIECTBIIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUs.

Texymuii KOHTPOJIb PE3yJIbTaTOB OCBOEHUS TUCLMILIMHBI B COOTBETCTBMM C pabodei
IpOrpaMMOMl M  KaJeHJApHO-TEMATUYECKUM IUJIAHOM IPOUCXOJUT TPU  HCIOJIb30BAHUU
CIIeMYIONMNX 00s3aTeNBHBIX (HOPM KOHTPOJIS:

— 6bINONIHEHUe U 3auuma npaKmuyeckux pabom,

— NPOBEPKA BbINOTHEHUS CAMOCMOAMENbHOU PAbOMbl CIMYOEeHMO8,

— npo6epKa BbINOJIHEHUS KOHMPOIbHBIX pabom,

Bo Bpems mpoBeneHUs yd4eOHBIX 3aHATUH JOMOJHUTEIBHO HCHOJIb3YIOTCS CIEAYHOIINe
(GOpMBI TEKYIIETO KOHTPOJS — YCMHbILL ONPOC, peuleHue 3a0ad, mecmuposanue no memam
OMOENbHbIX 3AHAMULL.

BobinosiHeHHe W 3alMTA MPaKTHYecKUX padot. [Ipaktuyeckue pabOTHI MPOBOAATCS C
LENbI0 YCBOGHUS W  3aKpEIUICHUs NPAKTHYECKUX YMEHHW W 3HAHWM, OBJIaJCHUs
npodecCHOHATBLHBIMU KOMIIETEHIIMAMU. B X0/1e mpakTu4deckoil paboThl CTYIEHTHI IPHOOPETAIOT
YMEHUs, MpelycMOTpeHHble pabouell mporpaMMol AMCHUIUIMHBI, YYaTcs MCIIOJIb30BaTh
dopMynbl, W TPUMEHSATh pa3IUYHbBIE METOJIUKH pacyera, aHAIW3MPOBATH IOJYYCHHBIC
PE3yJIBTAThI U JEJIaTh BBIBOJIbI, ONIMPAsCh HA TEOPETUYECKUE 3HAHUS.

CrucoK MpakTU4YecKux padoT:

[Ipaktuueckas padota Nel. Pabora ¢ pemenrem. Co3ianue mpoeKTa.

[TpakTuueckas padota No2. Co3iaHne KOHCOIBHBIX MPHUIIOKEHUH.

[IpakTuueckas padota Ne3. Perenue 3a1a4 ¢ MOMOIIBIO IIUKJIOB U BETBJICHH.
[IpakTuyeckas padora Ne4. Jlurepasl.

[IpakTuueckas padora Ne5. Koprexu.

[IpakTuyeckas padora Ne6. CoznaHue KiIaccos.

[Ipaktuueckast padora Ne7. Onepauuu: apupmernueckue, jgorundeckue. Onepauun Haf
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CTPOKOBBIMM U CUMBOJIBHBIMH JTaHHBIMH.
[IpakTrueckas padota Ne§. CcbUIOYHBIC THUITHI JAHHBIX.
[IpaxTuueckas padora Ne9. Kimacc Random. Metob! u cBoiicTBa kitacca System.Array.

[IpaxTuueckas padora NelO.
[IpakTuueckas padora Nell.
[IpakTuueckas padora Nel2.
[IpakTuueckas padora Nel3.
[IpakTuueckas padora Nel4.
[IpakTrueckas padota Nel5.
[IpakTrueckas padota Nel6.
[IpakTrueckas padota Nel7.
[IpakTrueckas padota Nel8.
[IpakTrueckas padota Nel9.
[IpaxTuueckas padora Ne20.
[IpakTuueckas pabora Ne21.
[IpakTuueckas pabora No22.
[IpakTuueckas padora Ne23.
[IpakTuueckas pabora Ne24.
[IpaxkTuueckas pabora Ne25.
[IpakTrueckas padota Ne26.
[IpakTrueckas padota Ne27.
[TpakTrueckas padota Ne28.
[IpakTrueckas padota Ne29.
[Ipaktnueckass pabdora Ne30. KHONKM ¥ JBOWYHBIE TEPEKIIOYATENH:

MEPCKI0YATCIIb.

Ileperpyska meTo10B. PeKypcuBHBIE METOMBL.

Coznanue NpuioXeHusi ¢ KOHCOJIBHBIM BBOJIOM-BBIBOJIOM.
ACHHXpOHHBIN BBOA-BbIBOA. [T0TOKM CHMBOJIOB.

Pabota ¢ katanoramu u ¢aitnamu. CoxpaHeHue 0ObeKTOB.
Pabora ¢ bunapHbMH (aitnamu.

Co3nanue 1 YTeHUE CHKATHIX (arIoB.

Co31aHue Kj1accoB.

[IporpammupoBaHue KJIaccoB.

Nukancynsamnus.

HacnenoBanue u momumMopdusm.

AOGCTpaKTHBIE KJIACCHI.

Peanu3anus untepdeiica.

MHOronoTouHble IpUIOKeHus. Jleneratsl u COOBITHS.
Knacc Object.

Cosznanue nporpammsl B cpene Visual Studio.

OnemeHnT «®opmay. CBoiicTBa (HOPMBI.

Kitace Control. DnemeHTHI ynipaBieHus.

DJEMEHTHI YIIPaBJICHH: TPYyIIa 2JIEMEHTOB YIIPaBICHUS.
DJEMEHTHI YIIPABJICHUS: METKA, METKA-CChUIKA.

KHONKM 1 ABOMYHBIE IEPEKITIOYATENIN: KHOIIKA.

(hmaxox,

[Ipaktuueckass pabora Ne31. DnemMeHT ymnpaBieHHMS C TOAJNEPKKOM peaaKTHPOBAHUS

TEKCTa: TCKCTOBOC ITI0JIC.

[IpakTuueckast padora Ne32. DneMeHT ymnpaBieHHMS C TOAJIEPKKOH peaaKTHPOBAHUS
TEKCTa: MoJie BBOJA ¢ (POpMATUPOBAHUEM.

[IpakTrueckas padota Ne33.
[IpakTueckas padota Ne34.
[IpakTrueckas padota Ne35.
[IpakTrueckas padota Ne36.
[IpakTrueckas padota Ne37.
[IpakTnueckas padota Ne38.

Cricky n300pakeHU ¥ BCIUTHIBAIOIINE TIOJICKA3KH.
ITone co ciuckoMm.

JlepeBbsi: npeBOBUIHOE MpeacTaBicHue TreeView.
CnmckoBoe npencrapienue ListView.

PaboTa ¢ KOMIIOHEHTaMU MEHIO.

Pabota ¢ manensMu HHCTPYMEHTOB.

[IpaxTuueckast padora Ne39. Pabora ¢ auanoroBeiMu okHamu. CoXpaHEHHE U OTKpPbITHE

daiina.

[Tpaktuueckas pabora Ned(. PaGora ¢ amasoroBpiMu OKHaMH. YCTaHOBKa mmpudra,

LBETA.

[IpakTuueckas pabora Ne41.
[IpakTuueckas pabora No4?2.
[IpakTuueckas pabora Ne43.
[IpakTuueckas pabora Ne44.
[IpakTrueckas padota Ne45.
[IpakTrueckas padota Ne46.
[IpakTrueckas padota Ned7.

N3yueHue CBOMCTB MPOEKTA.

Hcnonb3oBanue Taiimepa.

Pabora ¢ natamu u BpeMeHeM.

COopka Mycopa, ynpaBlieHUE MaMsIThIO U YKa3aTelu.
Ocnossl LINQ.

Cepuanu3zanusi.

[Toctpoenue quarpamm. Kommonent Chart.
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e [Ipaktuyeckas pabora Ne48. Pabora c rpadukoii.

e [Ipaktnueckas pabora Ned49. HcmonwszoBanme TtexHonoruu OLE nns cBs3bBaHUA U
BHEJpeHUs 00BEKTOB B Pa3INYHbIEC JOKYMEHTHI.

e [Ipaktuyeckas pabora Ne50. PazpaboTka u ucnoiab3oBaHue 3eMeHTOB ActiveX.

e [Ipaktuueckas padora Ne51. Co3gaHue U UCTIONB30BaHUE JUHAMUYECKU TOAKIIOUAEMOM
Ooubnuoreku Ha si3bike CH.

e [Ipaktnueckas pabora No52. UMuTerpanmsi W  HCIOJIB30BAaHHE JUHAMUYECKU
MOAKTIOYaeMOM OMOIMOTEKH B KIIMEHTCKOM MPUJIOKEHUH Ha si3bike CH.

INPAKTUYECKASA PABOTA 1. PABOTA C PELHIEHUEM. CO3JAHUE ITPOEKTA
N3yuyenue ocHoB npumeHenus Visual Studiollens 3ansaTus
[Tomy4unTh IpakTHYECKUE HABBIKUA CO3/IaHUS MPOEKTOB ¢ Mcmojib3oBaHue VisualStudio
[epeyens 000pyI0BaHUS U MPOTPAMMHOTO 00ECTICUCHUS
[Tepconanbhbiii kommnbioTep Microsoft Office (Word, Visio)Microsoft Visual Studio 2015
Kparkue Teopernueckue cBenenus VisualStudio
WurterpupoBannas cpena paspadorku (IntegratedDevelopmentEnvironment
— IDE) VisualStudio 2010 npemaraer psii BBICOKOYPOBHEBBIX () YHKIIHOHAIBHBIX BO3MOKHOCTEH,
KOTOpBIE BBIXOAT 32 paMKH 0230BOT0 YIPABJIEHUS KOJIOM.
Bcerpoennniii. Web-cepBep. [lns obcnyxkuBanus Web-npunoxkenus ASP.NET nHeoOxomum
Web-cepBep, mnomoOnsni IIS, xoropseiii Oymer oxkumate Web-3ampockl U  00pabaThiBaTh
COOTBETCTBYIOIIME CTPAHUIIBI. YCTaHOBHTH CBOMWeb-cepBep HECIOXKHO, HO MOXET ObITh He
coBceM ynoOoHo. Hammume B VisualStudio wuHTerpupoBanHoro Web-cepBepa m03BOISET
3amyckath Web-cailTrpsiMo U3 cpeibl IPOSKTUPOBAHMS, A TAKKE MOBBIMIAET O€30MaCHOCTD.
IMoanep:kka MHOKecTBa SI3BIKOB NMpH pa3padorke. VisualStudio mo3Bossier mucath KOoa Ha
CBOEM SI3bIKE WUJIU JTIOOBIX APYTUX MPEANOUYUTACMBIX S3bIKAX, UCTIONB3Ys BCE BPEMs OJIMH M TOT XKe
unrepdeiic (IDE).
Menbiie koma st HamucaHusi. [l co3manHust OONBIIMHCTBA MPHIOKEHUH Tpedyercs
JIOCTAaTOYHOE KOJIMYECTBO CTaHAAPTHOTrO cTepeoTunmHoro koma. B VisualStudio Takoi xop
TeHEPHPYETCS aBTOMATUIECKH.
NuryntuBHbIii cTHib koaupoBanusi. [lo ymomuanuio VisualStudio dopmarupyer xom 1o
Mepe €ro BBOJA, ABTOMATHYECKHU BCTaBJSAS HEOOXOIMMBIC OTCTYNBI U TIPUMEHSS I[BETOBOE
KOAUPOBAaHUE [UIsl BBIACNICHUS DJIEMEHTOB THUIIA KOMMEHTapHeB. Takue He3HaYUTeNbHbIe
OTIUYHSI ACNAIOT Ko/ Oosiee YAOOHBIM JJisi UTEHUSI U MEHEe TI0JIBEP)KCHHBIM oImnOkaM. MHorue
13 (QYHKIIMOHAIBHBIX BO3MOXHOCTeW VisualStudio HampaBieHbl Ha TO, YTOOBI TIOMOTATh
pa3paboT4YHKy eNiaTh CBOIO padoTy Kak MOXHO ObIcTpee. Y a00HbBIE QyHKIUHU, Bpoae GyHKIHUN
IntelliSense (koTtopasi ymeeT mepexBaThlBaTh ONIMOKM W TpeJyiaraTh MpPaBHJIbHBIC BAPUAHTHI),
(GYHKIIMM TOUCKAa M 3aMEHBI (KOTOpasi MO3BOJISIET OTHICKUBATH KITFOUEBBIE CJIOBA KaK B OJHOM
daiine, Tak ¥ BO BCEM NPOEKTe) U (DYHKIIMU aBTOMATHYECKOTO JO00ABJICHUS W yIaJCHUS
KOMMEHTapueB (KOTopas MOXKET
BPEMEHHO CKPBIBATh OJIOKH KOJIa), ITO3BOJIAIOT Pa3paboTynKy padoTath ObICTPO UI(DPEKTUBHO.
Bo3moxxHocTu otaaaku. Ilpemnnaraemsie B VisualStudio MHCTpYMEHTBI OTJIQAKHU SIBIISIOTCS
HAWIYYIIUM CpPEICTBOM JJIsi OTCICKHMBAHMS 3araJOuHbIX OIIMOOK M JAMAarHOCTUPOBAHUS
CTpaHHOTO TmoBeleHHs. Pa3paboT4MK MOXKET BBINOJHATH CBOM KOX IO CTpPOKE 3a pas,
YCTaHABJMBATh WHTEJUIEKTyalbHbIE TOYKHU IMPEPHIBAHUS, IPHU >KEIAHUM COXpaHSAs UX JUIs
UCIIONIb30BaHUs B OYAyIIeM, U B JTI000€ BpeMs MPOCMATPUBATH TEKYIIYI0 WH()OPMAIIHIO U3 TAMSITH.
Microsoft NET Framework
NET Framework — cpena s co3nanus U 3amycka npuiokeHuid. Bee mpuiokeHus He MpocTo
ucnonb3yroT ondnuoreku .NET Framework, HO ¥ BRIONHSAIOTCS IO/ yIPaBICHUEM €€ KOMITIOHEHT.
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E€ ocHOBHBIE KOMITOHEHTEI:

obmes3pikoBass  ucnoiHsomas  cpena  (CommonLanguageRuntime) — — auHaMHUYECKH
KOMIIOHEHT;

oubmmoteka kmaccoB .NET FrameworkClassLibrary — cTaTuueckuii KOMITIOHEHT.

IIpocTpancTBO MMEH

NET Framework pacmomaraer 6oabmmuM HaO0poM 1one3HbIX GyHKIni. Kaxaas n3 Hux sBiseTcs
YJIEHOM Kakoro-nuoo kiacca. Kiaccsl rpynnupyroTes o mpocTpaHCcTBaM UMEH. DTO O3HAYaeT, 4To
B o0meMm ciydae HUMS Kjlacca MOXKET HMETh CIOXKHYIO CTPYKTYpy — COCTOATH U3
MOCIIEIOBATEIHHOCTH UMEH, Pa3lIeICHHBIX MEXAy coboii Toukamu. [locrmemHee mmsi B 3TOM
MOCIIEZIOBATEIbHOCTH COOCTBEHHO M fABISETCS HMMEHeM Kiacca. Kiaccel, MMeHa KOTOpBIX
pa3IUYAOTCS  JIMINb  TOCIACAHUMH  WieHaMd  (COOCTBEHHO  WMEHAMHU  KJIACCOB)
MOCIIEA0BATENbHOCTEN, CUUTAIOTCS MPUHAUICKAIIUMU OJTHOMY MTPOCTPAHCTBY UMEH.
[Tomerienne Tuma B MPOCTPAHCTBO MMEH NMPUCBAUBAET STOMY THUIY IJIMHHOE HMsI, COCTOSIIEE U3
BCEX MPOCTPAHCTB, KaK CEPUU UX MMEH, pa3fesIeHHbIX TOUKaMHU (.) U 3aKaHYHMBAIOIIEeCs UMEHEM
Kj1acca.

Ecnu He ucnonb30BaTh onepaTop using, 1jisi KOPPEKTHOTO oOpareHus K GyHKIIUIM He0O0XOq1MMO
MUCATh MOJIHBIN MYTh KJIacCa, YTO SBIISETCS TOCTATOYHOEMKON paboTOM.

CpenctBoMm "HaBurauu' mo MpOCTpaHCTBAM HMMEH, a TOYHEE, CPEIACTBOM, KOTOPOE IMO3BOJIAET
COKpAIllaTh UMEHA KJIACCOB, SIBIISIETCS OIIEPaTOp

using<WmstlIpoctpancTeallmen>;

B mnpunoxxeHun MOXeT OOBSBISATHCS COOCTBEHHOE TMPOCTPAHCTBO HMMEH, a TAaKKEe MOTYT
HICIIOJIb30BaThCs paHee 00bsABICHHbIE POCTPAHCTRA.

Omnepatop using cam mo cebe He oOecreynBaeT JOCTylNa K MMEHAM, HaXOJSIIIUMCS B JPYTUX
npocTpaHcTBax uMeH. J[o Tex mop, Mmoka KoJ U3 MPOCTPaHCTBa MMEH He OyleT KaKUM-THOo
CrocoOOM TMPUBS3aH K HAIIEeMy MPOEKTY (HalpuMep, OMHCAH B UCXOAHOM (aiiie MmpoeKTa Win
OMKCaH B KaKOM- JINOO KOJE), MPUBSI3aHHOMY K 3TOMY INPOEKTY, Mbl HE MOJYyYUM JOCTyIa K
COJIEpXKAIIMMCS B HEM UMEHaM.

OcHoBBI hopM

BremHuit BUI IPUIIOKEHUS SBISETCS HAM IPEUMYIIECTBEHHO Yepe3 popMbl. DOpMEI SBIISIOTCS
OCHOBHBIMHM CTPOUTEIbHBIMU OsiokaMu. OHHU TNPENOCTaBISAIOT KOHTEHHEp [UIS Pa3IMyHbIX
DIIEMEHTOB YIIPABICHUSA. A MEXaHWU3M COOBITUN TMO3BOJSET 3JeMeHTaM (OPMbI OT3BIBATHCS Ha
BBOJI 110JIb30BATENs, ¥, TAKMM 00pa3oM, B3aUMO/ICHCTBOBATH C TI0JIb30BATEIIEM.

IIpu otkpeiTum mpoekta B Visual Studio B rpaduyeckoMm pemakrope MbI MOXKEM YBHICTH
BU3YaJIbHYIO 4acTh (POPMBI - Ty 4acTh, KOTOPYIO MbI BUAUM TIOCIIE 3allycKa MPUIOKEHUS U Ky/a MBI
MIEPEeHOCHM DJIEMEHThI ¢ TaHenu ymnpasineHus. Ho Ha camom nerne ¢opMa CKpHIBACT MOIIHBIN
(GYHKIIMOHA, COCTOSIIIMA W3 METOJOB, CBOMCTB, COOBITHH W Tpoyee. PaccMOTpUM OCHOBHBIC
CBOHCTBa (hOpM.

Ecnu Mbl 3amycTuM NpHiIoKeHHE, TO HaM 0ToOpa3uTcs ofHa mycTas hopma.

OnHako qaxe Takoi MPOCTOM MPOEKT C MyCTOH (hOPMOIi IMEEeT HECKOIbKO KOMITOHEHTOB:

Solution Explorer
@ e-endip|o s

Search Sclution Explorer (Ctrl+x) P~

®ann KoHburypaymm =

NPUNCMKEHKS faJ Solution 'HelloApp' (1 project)

F HelloApp
b J Properties
=B References
¥_1 App.config
Forml.cs
b ¥ Forml.Designer.cs
™ Forml.resx
P *z Forml
P ©* Program.cs

AuzaiiHep dhopmbl Ha C#
Pecypchl dropmMel

Kogn dopmel Ha C#

Touka Bxoaa B
nporpamMmy

Solution Explorer [MEETOESTLISY



HecMoTpst Ha TO, 4TO MBI BUJIUM TOJBKO ()OpPMY, HO CTapTOBOM TOUYKOW BXOJla B TpaduyecKoe
NpUJIokKeHue aBisieTcs kKiace Program, pacrionoxxeHnslil 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());

h
}
b

CHauana mporpaMMoOil 3amyckaeTrcs JaHHBIA KIJACcC, 3aTeéM C IOMOIIBI0 BBIPAKCHUS
Application.Run(new Form1()) on 3amyckaetr popmy Forml. Eciu Bapyr MbI 3aX0TUM U3MEHUTH
CTapTOBYIO (OPMY B MPUIOKEHUH HA KaKylO- HUOYIh APYTYIO, TO HaM HAJ0 U3MEHUTH B ATOM
BbIpakeHnn Form1 Ha cooTBeTCTBYIOMNMN Ki1acC POPMEI.

Cama opma crokHa 1o coaepkanuto. OHa JENUTCS Ha Pl KOMIIOHEHTOB. Tak, B CTPYKType
npoekTa ecTh ¢aia Form1.Designer.cs, KOTOPBIA BRITJISIANT MPUMEPHO TaK:

namespace HelloApp
{

partial class Forml

{

/// <summary>

/// Required designer variable.

//l </summary>

private System.ComponentModel.IContainer components = null;

/// <summary>

/// Clean up any resources being used.

/] </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();

h
base.Dispose(disposing);



}

#region Windows Form Designer generated code

//l <summary>

/// Required method for Designer support - do not modify

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

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

}

#endregion

}
b

3nech 00BsIBIIAETCS YacTUUHBIN Kiacc Gopmbl Forml, kotopas umeer nBa merona: Dispose(),
KOTOPBIA  BBIMIOJIHAET POJb  JECTpYKTOpa  00bekTa,u InitializeComponent(), KOTOPHIiA
yCTaHABIMBAECT HAYAIbHbIC 3HAYCHUS CBOMCTBOPMBIL.

[Tpu noGaBneHUH AIIEMEHTOB YIIPABJICHUS, HAIPUMEpP, KHOMOK, UX OMHCAaHUETaKX e J00aBiseTCs B
3TOT (hait.

Ho na mpaxTuke Mbl peiko OyaeM CTaJKMBAThCS C 3TUM KJIACCOM, TaK KaK OHH BBIMOJHSET B
OCHOBHOM JIM3aiiHEepCKHEe (PYHKIIUHU - YCTAaHOBKA CBOMCTB OOBEKTOB, yCTAaHOBKA MIEPEMEHHBIX.
Eme onun daitn - Forml.resx - xpanut pecypcsl hopmbl. Kak mpaBuiio, pecypchl UCIIONb3YIOTCS
JUISL CO3JIaHUS OHOOOPA3HBIX (POPM cpa3y AJIsi HECKOJIBKUX SI3BIKOBBIX KYJIBTYP.

N 6onee Baxkubiil (aitn - Forml.cs, KOTOpBIA B CTPYKTYpe MpoeKTa Ha3biBaeTcs mpocto Forml,
COJICPKHUT KOJ WJIM TIPOTPaMMHYIO JIOTHKY (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();
i
§
§

[To ymom4aHuIo 371€Ch €CTh TONBKO KOHCTPYKTOP (DOPMBI, B KOTOPOM IIPOCTO BBI3BIBACTCS METOJ
InitializeComponent(), o0bsBIcHHBI B  (aiine muzaitHepa Forml.Designer.cs. ImeHHO C
3TUM (aiisioM MBI 1 OyzieM Ooutblie paboTaTh.

C momompio crenuanbHoro okHa Properties (CoiictBa) Visual Studio mpenocraBnsier Ham
yI0OHbIH HHTEpQEHC U YIpaBICHUS CBOMCTBAMH >JIEMEHTA!

Properties * 1 x
Form1 System.Windows.Forms.Form A
=TI 2
(ApplicationSetting o
(DataBindings)

(Mame} Form1

AcceptButton (none)

AccessibleDescripti
AccessibleMame
AccessibleRole Default

AllowDrop False
AutoScaleMode Font
AutaScroll False

AutoScrollMargin 00 0
AutoScrollMinsize 000

AutoSize Falze
AutoSizeMode GrowOnly
AutoValidate EnablePreventFocus
BackColor |:| Control

Backgroundlmage |:| (none)
Backgroundlmagel Tile

CancelButton (none)
[ RN, I N (P R T T e i
(Name)

Indicates the name used in code to identify
the object.

BonpmMHCTBO 3THX CBOWCTB OKa3bIBaeT BIUSHUE HA BHU3yaJlbHOE OTOOpaXKeHUE (OPMBIL.
[IpoGexxumest T0 OCHOBHBIM CBOMCTBAM:

Name: ycTanaBiuBaeT uMs (POpPMEBI - TOUHEE UM KJlacca, KOTOPBIA HacieayeTcs oT kiacca Form
BackColor: ykaspiBaer Ha ¢GoHOBBINA 1mBET Gopmbl. IIlenkHYB Ha 3TO CBOWCTBO, MBI CMOXKEM
BBIOpaTh TOT LBET, KOTOPHIM HaM MOIXOIUT W3 CIKCKA TMPEIJI0KEHHBIX IIBETOB WM I[BETOBOMU
HaJTUTPbI

BackgroundImage: yka3ssiBaeT Ha (poHOBOE M300pakeHHe (OPMBI
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BackgroundlmageLayout: onpenenser, Kkak wu300pa)keHue, 3aJaHHOE B  CBOMWCTBE

BackgroundImage, Oyznet pacronaratbcs Ha hopme.

ControlBox: yka3biBaeT, oToOpakaeTcst JuM MeHIO ¢GopMmbl. B naHHOM ciyyae MoJx MEHIO

MOHMMAETCS MEHIO CaMOr0 BEPXHEro YPOBHS, 1€ HAXOJATCS MKOHKA MPHIIOKEHUS, 3ar0J0BOK

GopMBI, a Takke KHOMKM MHUHUMH3AUU (QOpPMBI U KpecTUK. Ecnu maHHOE CBOWCTBO HMMeEeT

3HaueHue false, TO MBI HE YBUIUM HHM UKOHKY, HM KpECTHKA, C MOMOIIBIO KOTOPOrO OOBIYHO

3aKpbIBaeTcs opma

Cursor: onpezenser TUNI Kypcopa, KOTOPbIH UCHONb3yeTcs Ha popme

Enabled: ecniu nanHoe cBONCTBO mMeeT 3HaueHue false, TO oHAa HE CMOXKET MOJy4aTh BBOJ OT

M0JIb30BATENs, TO €CTh MBI HE CMOKEM Ha)KaTh HA KHOMKH, BBECTH TEKCT B TEKCTOBBIE ITOJISI U T. .

Font: 3amaer mpudT 11t Bcelr GopMbI M BCeX MOMEIICHHBIX HA HEE DJIEMEHTOB YIPABICHHUS.

Opnaxo, 3a/1aB y 371€MEHTOB ()OpMbI CBOM MIPUQT, MBI MOKEM TEM CaMbIM MEPEOTIPEICTUTh €TI0

ForeColor: uset mpudTta Ha dpopme

FormBorderStyle: yka3wsiBaeT, kak OyneT oToOpa)kaTbcsi TpaHuIla (OPMBI M CTPOKA 3aroJioBKa.

VYcranaBnuBass JaHHOE CBOMCTBO B None MOXHO CO3[aBaThb BHEIIHUM BHJ NPUIOKECHUS

MPOU3BOJILHON (hOPMBI

HelpButton: yka3biBaet, oToOpa)kaeTcsi I KHOMKA CHPaBKU GOpPMBI

Icon: 3amaet UKOHKY GOPMBI

Location: onpeznenseT Nojg0KEeHUE MO OTHOUIEHUIO K BEPXHEMY JIEBOMY YIUIy DKpaHa, €CU IJIs

cBoiicTBa StartPosition yctaHoBiieHO 3HaueHre Manual

MaximizeBox: yka3piBaeT, OymeT U IOCTyIHa KHOINKA MAaKCHMHU3AllMd OKHA B 3arojiOBKE

dbopmbl

MinimizeBox: yka3biBaeT, OyneT Jin JOCTYITHA KHOIIKA MUHUMH3AI[UH OKHA

MaximumSize: 3amaer MakcumanbHbI pasmep (opmbel MinimumSize: 3agaeT MUHUMATBHBIN

pa3mep dpopmbl Opacity: 3a1aeT Ipo3pavyHOCTh POPMBI

Size: ompenenseT HavYaNbHBINA pa3Mep GOPMBI

StartPosition: yka3piBaeT Ha HayaJbHYIO TMO3UIMIO, C KOTOpoW (hopMa mosBisgeTcs Ha

JKpaHe

Text: onpezenseT 3aro10BoK GOPMbI

TopMost: ecnu n1aHHOE CBOWMCTBO MMEET 3HadyeHHUE true, To ¢opma Bceraa OyAeT HAXOIUThCS

MOBEPX JPYTUX OKOH

Visible: BHUJIUMA T dbopma, €CIM MBI  XOTHUM CKPBITh bopmy
OTIOJIL30BATENS, TO MOXKEM 331aTh JAHHOMY CBOWCTBY 3HaueHue false

WindowState: yka3piBaeT, B KakoM COCTOSTHUM ¢opma OyaeT HaxXOAUTHCS MPH 3amycke: B

HOPMaJIbHOM, MaKCUMU3UPOBAHHOM WJII MUHUMH3HPOBAHHOM

[TporpaMmMHasi HacTporiKa CBOMCTB

C nomotipto 3Ha4eHU! CBOMCTB B OKHE CBOMCTBA MBI MOYKEM M3MEHUTH MTOCBOEMY YCMOTPEHUIO

BHEIIHUH BUJ (YOPMBI, HO BCE TO e caMOe Mbl MOKEM cZeNlaTh AMHaAMHU4YecKu B Koze. [lepeiinem

K KOdYy, JJI1 3TOTO Ha)XMEM MPaBOW KHOIMKON MBIIHM Ha (OpMe M BBIOEpPEM B IOSBUBIIEMCS

koHTekcTHOM MeHIo ViewCode (ITpocmotp koma). Ilepen Hamu oTkpeiBaetcs daiin koma Forml.cs.

W3mennM ero crneayromum o0pazom:

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 maHHOM ciydae MBI HACTPOMIIM HECKOJIBKO CBOWCTB OTOOpaKeHUS (POPMBI: 3aroJIOBOK, ()OHOBBIM
I[BET, LIMPUHY U BBICOTY. [IpH MCHOIb30BaHNN KOHCTPYKTOPA (hOPMBI HaZI0 YYUTHIBATh, YTO BECh
OCTAJIHOW KOJI JTOJDKEH HWATH TMocie Bbi3oBa Merona InitializeComponent(), mosToMy Bce
YCTaHOBKH CBOMCTB 3]1€Ch PACIIONIOXKEHBI ITOCIIE 3TOT0 METO/1a.

VYcraHoBKa pa3MepoB GOpPMBI

Jlns ycTaHOBKM pa3MepoB ()OpPMBI MOKHO HCIIONB30BaTh Takue cBoiictBa kak Width/Height mmm
Size. Width/Height mpuHHMalOT YMCIOBBIE 3HAYEHUS, KAaK B BBIIICTIPUBEACHHOM npumepe. [lpu
YCTaHOBKE pa3MepoB Yepe3 CBOMCTBO Size, HaM HaJI0 IPUCBOUTH CBOMCTBY OOBEKT THTA Size:

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

OObekT Size B CBOIO OYepeb MPUHUMAET B KOHCTPYKTOPE YHUCIIOBbIE 3HAUEHUS IJI YCTaHOBKHU
IIMPUHBI ¥ BEICOTHL.

HavansHoe pacnionoxenue popmbl

HauanpHoe pacmonoxenue ¢GopMbl yCTaHABIMBAECTCS C TOMOINBIO cBoicTBa StartPosition,
KOTOPOC MOXKCT IIPUHHUMATL OJJHO M3 CICAYIOLIUX 3HAYCHUH:

Manual: Tlonoxenue dopmbr ompenensercs cBorcTBoM Location CenterScreen: Ilonoxenue
dopmbl B mentpe dkpana WindowsDefaultLocation: Ilo3urs ¢dopMbel Ha dKkpaHe 3amaeTcs
CHCTEMOM

Windows, a pa3mep onpenensercs CBOMCTBOM Size

11



WindowsDefaultBounds: Hauanpnas nosuims u pasmep (GopMbl Ha 3KpaHe 3a/1a€TCs CUCTEMOM
Windows

CenterParent: Ilonoxenue GopmMbl yCTaHABIMBAETCS B IIEHTPE POAUTEIHCKOIO OKHA

Bce atu 3HaueHus conepxarcs B nepeurciennn FormStartPosition, mosTomy, 4To0s1, HarpuMmep,
YCTaHOBUTH ()OPMY B IIEHTPE FKpaHa, HaM HaJl0 MPONHUCATh TaK:

this.StartPosition = FormStartPosition.CenterScreen;

®oH 1 11BeTa GOPMBI
UtoOBbI yCTaHOBUTH IBET Kak (hoHa GopMbl, Tak W mpudTa, HAM HAIO HCIOIB30BATH IIBETOBOC
3HaueHue, xpansieecs B ctpykrype Color:

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

Kpome toro, Mbl MoxkeM B kKadecTBe (hoHa 3amaTh u3o0pakeHue B cBoicTBe BackgroundImage,
BBIOpPAB €ro B OKHE CBOWCTB MJIM B KOJI€, YKa3aB MyThK H300PaKECHHIO:
this.Backgroundlmage = Image.FromFile("C:\\Users\\Eugene\\Pictures\\3332.jpg");

UroObl JODKHBIM 00pa3oM HACTPOMTh HY)KHOE HaMm OToOpaxkeHHe (OHOBOH KapTHHKH, HAI0
ucronb3oBaTh cBolcTBO BackgroundlmagelLayout, koTropoe MoXeT NpUHUMATh OJHO W3
CJICAYIOLMX 3HAYCHUN:

None: M3o00paxenue mnomMeniaercs B BEpXHEM JIEBOM YIily (OpMBI U COXpPaHSET CBOU
NepBOHAYANILHBIC 3HAYCHHUS

Tile: M300paxxenne pacronaraercs Ha GopMe B BUJIE MO3aUKU

Center: M300paxeHne pacrosaraercs 1o HeHTpy GopMbl

Stretch: M300pakenue pactsaruBaercs 10 pa3MepoB GopMbl 6€3 coXpaHEHUS TPOTTOPITHI

Zoom: V300paxkeHne pacTSATruBaeTCs 10 pa3MepoB (OPMBI C COXpPAaHEHUEMITPOIOPIIUIA
Hampumep, PacIoI0XKUM bopmy o HEHTPY skpana: this.StartPosition =
FormStartPosition.CenterScreen;

Hns pabotret ¢ maramu B Windows Forms wumerorcs »smementsl DateTimePicker u
MonthCalendar.

DateTimePicker

DateTimePicker mpencraBnsieT pacKpbIBAIOIIUNACSA 1O HAaXXATHIO KaJCHIAaph, B KOTOPOM MOYKHO
BBIOpaTh AaTy. COOOU JIEMEHT, KOTOPBI C TIOMOIIBIO TIepEeMEIeHHS TIOJI3yHKA TTO3BOJISET BBOIUTD
YHCIIOBBIC 3HAUYCHUSI.

Bt suiSpam: 31 man 2015

man  2005r.

|

Z2 3
5 10
16 17
23 24
20 4

= Ceronnn: 11.05.2015




Haubonee Baxxubie coiictBa DateTimePicker:

Format: onpenenser opMaT 0TOOpaKEHHUS 1aThI B QJIEMEHTE YIIPABICHHSL.

Moser npuHuMaTh ciuenayromue 3HadeHus: Custom: Qopmar 3amaercs paspabotumkom Long:
MOJTHAS J1aTa

Short: nara B cokpamieHHOM (hopmare

Time: popmar st paboTHl ¢ BpeMeHEM

CustomFormat: 3amaet ¢popmMar OTOOpaXeHHS JaThl, eciau uIia cBoiicTBa Format
ycTaHOBJIeHO 3HaueHue Custom

MinDate: MmuHMMasbpHas AaTa, KOTOPYIO MOKHO BBIOpATh

MaxDate: HanboJblnas aaTa, KOTOPYHO MOXHO BBHIOPAThH

Value: onpenenesre texymiee BpiOpanHoe 3HadeHue B DateTimePicker

Text: mpencTaBiseT TOT TEKCT, KOTOPBI 0TOOpaXkaeTcs B 3JEMEHTE

CgoiictBo Value xpanut o0bekt DateTime, mo3TroMy ¢ HUM MOXHO paboTaTh Kak U ¢ JI000i
Ipyroi naroi. B naHHOM citydae BeIOpaHHas gaTa MpeoOpa3yeTcs B CTPOKY BPEMEHH.

Bat BoiSpanw: 22:.44:16

|22.440F

MonthCalendar
C momompio MonthCalendar Taxxe MOXHO BBIOpPATh JaTy, TONBKO B JTAHHOM CIy4ae 3TOT AJIEMEHT
NpeJICTaBIIsIeT caM KaJleH1aph, KOTOPBI He HAaJl0 PaCKpPhIBATH:

-
i
a

J
.l

1

8
415

22

23

1 2 3 4 5 7
3Ceropnn: 11.05.2015

(]
==

R

57
4
a
18
25

’ML:;MU"

PaccmoTpruM HEKOTOpBIE OCHOBHBIE CBOMCTBA 3JIEMEHTA.

CBoiicTBa BbIJICNICHHSI 1AT:

AnnuallyBoldedDates: conepxut Habop AaT, KOTOpble OyAyT OTMEYCHBIXHPHBIM B KaJICHIape
JUISL KaXKJI0r0 rojia

BoldedDates: conepxut HabOp 1aT, KOTOPBIE OYIYT OTMEUEHBI JKUPHBIM (TOIBKO TSI TEKYIIETO
rojaa)

MonthlyBoldedDates: coaepxut Habop nar, KOTOpbIe OyIyT OTMEYEHBDKUPHBIM JJIS KaXI0TO
Mecsa
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CoiicTBa /1715 ONpeieNIeHUs 1aT B KaJeHIape:

MinDate: ompenenser MUHUMaIbHYIO J1aTy s BbiOopa B kaneHmape MaxDate: 3amaer

HauOoMbIIyIO Maty st Beioopa B kaneHaape FirstDayOfWeek:  ompenenser neHb Henenw,
c KOTOPOTO JOJDKHA

HAuUMHATbCS HEJIETIs B KaJleHaape

SelectionRange: onpenenser nuana3oH BblAelieHHbIX Aat SelectionEnd: 3amaer koHeunyro aary

BoeieneHus SelectionStart: onpenenser HavyanbHYIO JaTy BbIIACIECHUS

ShowToday: npu 3HaueHnHU true 0TOOpaXkaeT BHU3Y KaJIeHIaps TEKYIIYIO

naTy

ShowTodayCircle: mpu 3HadueHum true Tekymas gata OyaeTr oOBeacHa

KPY>KOUKOM

TodayDate: onpenenser tekymyroo aaty. [lo yMOm4aHUIO MCIHOJIB3YyeTCs CHCTEMHas JaTa Ha

KOMITBIOTEPE, HO C MOMOIIBIO TJAHHOTO CBOMCTBA MBI MOXKEM €€ U3MEHUT.

Onement PictureBox

PictureBox mnpennasnadeH s mokasza u3oOpakeHuil. OH TO3BOJISIET OTOOpPa3WTh (ailyibl B
dopmate bmp, jpg, gif, a Takke ™meradalnbl WUIOOpaKEHUN W WKOHKU. [l yCcTaHOBKH
n300pakenus B PictureBox M0>XKHO HCTIONB30BaTh PSICBONCTB:

Image: ycranaBimuBaeT 00bekT Tumna Image

ImageL.ocation: ycranaBimBaeT myTh K H300paXKCHHIO HA JUCKE UM B UHTEPHETE

Initiallmage: HekoTOpoe HawambHOE H300pa)xKeHHE, KOTOpoe OymeT oToOpakaThCs BO BpEMs
3arpy3KH IJIaBHOT'O M300pa)KeHUsl, KOTOpOe XpaHUTCs BcBolcTBe Image

ErrorImage: n3o0paxeHnue, KOTopoe O0TOOpakaeTcsi, €ciI OCHOBHOE M300pa)keHHe He YAAIOCh
3arpy3uth B PictureBox

Uto06s! ycTaHOBUTH M300pakenue B Visual Studio, Hago B manenu CpoticT PictureBox BbIOpaTh
cBoricTBo Image. B 3TOM ciydae HaM OTKpPOETCS OKHO UMIIOPTAa U300paXKEHUS B MPOCKT, TJC MBI
COOCTBEHHO W CMOXEM BBIOpaTh HYKHOE HM300pa)keHHE Ha KOMIIBIOTEpPEe M YCTAaHOBUTH €r0 IS
PictureBox:

Resource context

(®) Local resource:

b Visual Studio

() Project resource file:

Properties\Resources.resx

Ultimate 2015 CTP

"
T
Optional features to install:
7
t Fo

OK Cancel

W 3aTem MBI cMOKeM YBHIIETh JaHHOE n3o0paxenue B PictureBox:

dq Visual Studio

Ultimate 2015 CTP

Optional features to install:




JInbo MOXHO 3arpy3uTh U300pakeHUE B KOJE:
pictureBox1.Image = Image.FromFile("C:\Users\Eugene\Pictures\12.jpg");

Pa3mep m3o0pakeHus

Hns  ycranoBku wu3oOpakeHuss B PictureBox  mcmosb3yercsicBoiictBo SizeMode, koTopoe
INPUHUMAET CIEAYIOIINE 3HAUCHUS:

Normal: n3o0paxxeHue MO3UITMOHUPYETCS B JIEBOM BepxHeM yriy PictureBox, m pazmep
n300pakenust He n3MeHsiercsa. Ecnu PictureBox Gosbiiie pazmepoB n300pakeHusi, TO 1O CIpaBa
Y CHU3Y MOSIBJIAIOTCS IYCTOTHI, €CJIM MEHBLIE - TO H300paXkeHue oope3aercs

StretchImage: n3o00pakeHue pacTsIruBaeTCsS UM C)KUMAETCS TaKUM 00paoM, 4oObl BMECTHTBCS
10 BCEH MMPHHE U BBICOTE eMeHTa PictureBox

AutoSize: snemenT PictureBox aBTOMaTHYeCKH pPaCTATUBAETCS, MOJACTPAUBAsCH IMOJ pa3MeEphI
N300paKCHUS

CenterImage: eciiu PictureBox MeHbIe n300pakeHHst, TO H300paxeHne oope3aeTcs mo Kpasm
U BBIBOJUTCA TOJIBKO €ro LieHTpanbHas yacTb. Ecin xke PictureBox Gonbiue n3o0paxeHus, T0 0HO
HO3ULOHUPYETCS IO LIEHTPY.

Zoom: u30pakeHue noJcTpanBaeTcs noj pasmepsl PictureBox, coxpanssamnpu 3ToM nponopuuu

Samanus

W3y4nTh TEOPETUYECKUE CBEICHHSI.

Co3nath cO0O0IIEHNE B KOHCOJTBHOM TPHIOKEHHU.

Co3nath npuinoxenne WindowsForms o BapHaHTY, B KOTOpOE
no6aButh KHOMKY BBIXO/I.

[TopsimoK BBITIONHEHUS PaOOTHI

3ananune 1 U3ydyenue okoH u ciay:xk0 cpeabl pa3padorku VisualStudio

ITocne Bb3oBa VisualStudio Ha sKpaHe MOSBISETCS TJIABHOE OKHO.

OCHOBHBIMU IEMEHTAMHU  SIBJISFOTCSL:

CTpOKa 3arojioBKa, coJeprKallas Ha3BaHWE NMPOrpaMMbl U UMsI OTKPBITOro(aiina, a Takke KHOIKH
CBEPTBIBAHMSI, BOCCTAHOBJIEHUS M 3aKPbITHS;

CTpOKa MEHI0, KOTOpas MPeICTaBIIAET JOCTYN KO BCEM (DYHKIUAM U KOMaHaM;

[IAHEJIb AJIEMEHTOB, COCTOALIAs M3 HECKOJBKHMX 3aKJIaJ0K, Ha KOTOPBIX paclojararTcs
BU3YaJIbHbIE KOMIIOHEHTBI, HCIIOJIb3YEMBIE ITPU CO3/IaHUU IPOTPaMM;

OKHO CBOMCTB, B KOTOPOM IIPOU3BOJUTCS HACTPOMKA OCHOBHBIX CBOWCTB BH3YaJIbHBIX
KOMIIOHEHTOB;

CIHCOK OIMOOK, COeprKaIlnii OINOKY, HalJICHHbIE TPAHCISTOPOM Ha BCEX dTarax NOCTPOCHUS
IIPOEKTA:

o0o3peBaTelnb penieHnit 00ecreynBaeT BEIOOp pelieH s, IPOeKTa, UCXOJHOTO (aiisa, CChIJIOK Ha
BHEIITHUE COOPKH M TIPOUYNX PECYPCOB, KOTOPHIE HOOPA3YIOT MPOCKT.

Visual Studio




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

rQusBmsNNEnD:

g e ® e

B oGnactu Kareropun ma6mnonoB otkpoiite Visual C#, a 3atem menkauTeWindows.

B ob6nactu Ilabmonsr menkaute KoHcombHOe mpuiokenue. BBeaure mMs npoekta B mone Mwms.
Haxxmure knonky OK. B O6o3peBarene penieHuit MosSBUTCS HOBBIH MPOEKT.

Ecmu ¢aiin Program.cs He OTKPBIT B PEAAKTOpE KOJA, MICTKHHUTE MPAaBOM KHOMKOW MBIIIH
Program.cs B 0003peBartese penieHuii, a 3aTeM HaxxMuTe KHonKylIpocMoTpeTs KoI.

Jlrobas mporpamma Ha s3eike C# - 3TO HAOOp KJIaccoOB, KOTOPHIE B3aMMOJIEHCTBYIOT IPYT C
JIPYTOM.

B onHOM 13 KJ1accoB MporpaMMbl JJOMKHA HAXOAUTHCS, TAK HA3bIBas «TOYKA BXOJA» - CTATMYECKUN
metoa Main. Hannume uiny oTCyTCTBHE 3TOTO METO/IA ONPEAEISIET TUII ITOJIy4aeMOT0 pe3ybTara
KOMITHJISIIIMHA — COOPKH.

Ecnu Meroz mpucyTCTByeT — MojlydaeM UCHoHAeMyto nporpammy EXE, BIpoTuBHOM ciiydae —
ouommotexky DLL. Kiaccel MOryT OBITH BIIOKEHBI IpYyT B Apyra. Ho Touka BXoma JomKHA OBITH
TOJIBKO B OJTHOM.

Knacc onpezensercst ¢ moMoLIbI0 KIFOYEBOTo ciioBa class, mocie KoToporouzer ums kiacca. Teno
KJacca 3aKIoyaeTcs B GUrypHbie CKOOKH.

S3pik mporpammupoBaHusi C# YyBCTBUTEICH K PETHCTPY CHMBOJIOB, MOATOMY MeToh Main
JIOJKEH HaYMHATHCS ¢ 00JbInoi OykBbl. KpoMe TOTO, STOTMETOI T0JKEH OBITh ONpeeNeH Kak
static, 4YTO MO3BOJIMT BBI3BAaTH METOJ ©O€3 co3maHusd OO0OBEKTa Kiacca. 3aroJoBOK MOIKHO
0€300JIe3HEHHO YIPOCTHUTh, YIAMB apryMEHTHI, KOTOpbIE, KaK MpaBuiIo, He 3afgaroTci. OHH
UMEIOT CMBICJ, KOTJa MPOEKT BBI3BIBAETCS M3 KOMAHIHOM CTPOKH, TO3BOJSIL C IMOMOUIBIO
[IapaMeTPOB 331aTh HYKHYIO CTPATETHIO BBINOJIHEHUS IPOEKTA.

Bcrasbre cnenyronmii ko B MeTon Main Mexay GUrypHbIMHCKOOKaMHU:

Console.WriteLine("Bcem mpuset! S, <®amumus, Ums>, 31eck u pagsctpede!");
Console.ReadKey();

Haxxmute knmaBumy FS nis 3anmycka npoekta. [losiBisieTcss OKHO KOMaHIHOMCTPOKH, COAEprKaliee
CTpPOKY.
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2 Cozpanue npmwioxenus WindowsForms

SAnpom Windows-tiporpamm, HamucaHHbix Ha C#, sBisercs (opma. dopma MHKANCyIupyer
OCHOBHBIC ()YHKIIMH, HEOOXOMUMBIE JUIs: 1) cO3MaHus OKHA, 2) ero OTOOpa)KeHUsI Ha dKpaHe U 3)
nosyueHus: cooOmieHuit. dopMa MOXKET MPEACTaBIATh COOON OKHO JIFOOOTO THIA, BKIIOYast
OCHOBHOE OKHO MPHJIOKEHUS,TOUSPHEE MITH JTAKE THATIOTOBOE OKHO.

[lepBoHayaabHO OKHO CO3/aeTCA IMYCTHIM. 3aTeM B HEro J00aBISAIOTCS MEHI0 M 3JIEMEHTHI
yIIpaBJICHHs, HAIIPUMEP SKpPaHHBIC KHOIKH, CIUCKH W (uaxku. Takum oOpa3oM, GopMy MOXKHO
NPEJCTaBUTh B BUJE KOHTeWHHepa s Apyrux Windows-00beKTOB.

CoObITHE — 3TO HEYTO, MHUIUHPYEMOE IEHCTBHSIMHU IOJIb30BATENs NpU paboTe ¢ OKOHHBIM
uHTEpdeiicom.

B Windows ompenenensl pa3inuyHblE THIIBI YIPABISAIOMUX 3JIEMEHTOB: SKPaHHbIE KHOIIKH,
(u1axKu, NepeKIroYaTeNn, OKHA CIIUCKOB.

HecmoTpss Ha pasnuuust MeXAy HHUMH, CHOCOOBI UX CO34aHus U 00pabOTKH IPUMEPHO
OJINHAKOBBI.

B menio ®aiin BeiOepute komanay Coznats u menkuute [Ipoekt. Beibepure 11a0JI0H
[Tpunoxenne WindowsForms, B mosie Ums BBeauTe

MyProject u Haxxmure kHonky OK.

Otkpoercsi  koHcTpykTOop WindowsForms c dbopmoit Windows. 310
TOJIb30BATEIbCKIIA HHTEP(EIC U1 CO3/1aBaeMOr0 MPUIIOKEHUSL.

HecMoTpst Ha TO, 4TO MBI BUJIUM TOJBKO (OpPMY, HO CTAPTOBOM TOUKOW BXOJa B rpaduyeckoe
npUJIokKeHue ABisieTcs Kiace Program, pacronosxeHHbId Bdaiine Program.cs:

B mento Bua menkuaute [lanens 31eMeHTOB, YTOOBI OTKPHITH CITUCOK JIEMEHTOB YIIPABICHHS.
Pa3zBepHuTe cnucok CTaHIapTHBIE DJIEMEHTHI YIPABICHUS U IEPETAIUTE IEMEHT YIIPABICHHUS
Label.

Takxe, U3 cnucka naHenu 31eMeHToB CTaHIapTHBIE AJIEMEHTHI YIIPaBJIeHHs epeTamuTe B Gopmy
KHOIIKY Button 1 moMecTure ee psaoM ¢ IMOAMUCHIO.

JIBaXIpI MIENKHUTE HOBYIO KHOTKY, YTOOBI OTKPBITh peAakTop koma. Visual C# BctaBui MeTOA C
umeneM buttonl Click, KOTOpBIi BBITONHSETCS MPU HAKATHN KHOIIKH.
M3MeHnTeMeToaCIeAY0IUMOOPa3OM.

private void buttonl Click(object sender, EventArgs e)

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

}

Haxwmure xnaBumry F5 94T00bI CKOMIMIMPOBATH M 3aIyCTHTh IPUIOKEHHUE.

[lpy HaxkaTMM Ha KHONKY Tenepb OyAeT BBIBOAUTHCA TEKCTOBOE COOOLIEHHE.DIEMEHT
ynpasieHuss TextBox mo3BossieT oCyIIecTBIATH BBOJA TEKCTOBOW uH(popmanuu. Baenennoe
3HayeHue nomemaercs B textBox. Text

Jst npeoOpazoBaHust IEPEMEHHBIX B IPYroil THI BOCHIOb3yiTech MeTogoMConvert.

s BeImaum MPEAYNPEKAAONINX COOOIMEHUH  HCIIONIB3YHTE METOJ
MessageBox.Show(“Coobmienue’)

Jla BeIXoza M3 MpoeKTa ucnonb3yite meron Application.Exit(). 3nauenus progressBar u trackBar
XpaHsaTcs B cBoiicTBe Value.
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UToOBl BBIMOJHATH JACUCTBUS C 3JIeMEHTaMH (OPMBI, COJAEP)KAIIMMH YHCIIOBBIE 3HAYCHUS,
HeoOXoauMo TpeoOpa3oBaTh WX B YHCIOBON (opmar, T.K. Ha ¢popMe Bce OTOOpakaeTcs B
TEKCTOBOM  Buzae. Jlng  asTroro  HEoOXoauMoO  3amaTh  KOMaHAYy  IpeoOpa3oBaHUs
Convert. ToInt32(<rekcToBO€ 3HaUECHHE>).
Hanpumep, Convert. Tolnt32(label1.Text).

YtoOsl mpeobpa3oBaTh 3HAYCHUS BBIYHCIICHUA B TEKCTOBBIM  (hopmar,
ucnonbszyem Convert. ToSnring(<3naueHue>).
Hanpuwmep,

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

Conepxanue oTyera

HazBanue paboThI

Lenb paboTbl

TexHuveckre cpeacTBa OO0 yIeHHS
3amanus (yCIoBUs 3a/1a4)
[Topsimok BITTOTHEHHST PAOOTHI
OTBeTHI HA KOHTPOJILHBIE BOIIPOCHI
BriBon

BapuanTsl 3ananmii

3aganue 3

Pa3pabotka npoekra, cogepxaiiero ¢opmy, Ha KOTOPYIO TOMEIIEHBI IBEKHOTIKH U TPU 3JIEMEHTa
ynpasienus label. Ilpu HaxaTun Ha MepBYIO KHOINKY B3JeMeHTe yrpapieHus labell Bbimaercs
Bama (pamunms, B label2 — nms, B label3 — otyecTBO, Mpu HaXKaTUK HAa BTOPYIO — HAAMUCH MEHSIOTCS
MECTaMH.

Pa3zpaboTka mpoekrta, conepxamiero (GopMmy, Ha KOTOPYIO TOMEIIeHa KHOMKAa W 3JIEMEHTHI
ynpasienus label u textBox. [Ipu HakaTMM Ha KHONKY COAEPKHUMOE DJIEMEHTA YIPaBICHUS
textBox1 BeimaeTcs B aneMeHTe ynpasieHuslabell.

PazpaboTka mpoekTa, copepkamero ¢GopMmy, Ha KOTOPYIO IOMEIIeHa KHONKAa W 3JEMEHT
ynpasieHus label, comepramuii yucioBoe 3HadeHue. [Ipu KaXaoM HaKaTUM Ha KHOIKY K
COJIEpP’)KUMOMY dJIeMeHTa yripaBienus labell moGaBnsieTcs emie enuHUIA.

Pa3zpaboTka mpoekTa, coaepskamiero (Gopmy, Ha KOTOPYIO ITOMEIeHa KHOIKa ynpasieHus, label
u 2 snemeHTa textBox. Ilpu HaxaTuy Ha KHOIIKY COJEPKUMOE 3JIEMEHTOB yIpaBieHus textBox1 u
textBox2 BeImaeTcs B aeMeHTe yrnpasieHus labell.

Pa3zpaboTka mpoekrta, conepxamiero (¢popmy, Ha KOTOPYIO MOMEUICHBI 3JIEMEHTHI YIPaBICHUS
textBox u label ¢ Tekctom «bbimo HaOpano ». [Ipu kaxkaoM n3mMeHeHWHU 3Ha4YeHHS textBox ero
conepxkuMoe nobapmnsiercs B label mocie cioB «, a 3aTem ».

Pa3paboTka mpoekrta, coiepxaiiero (opMy, Ha KOTOPYIO ITOMEIIEHbl KHOIKA, 3JIEMEHTHI
ynpasneHus textBox u label. [Ipu naxxatumn Ha kHOTIKY cogepkumMoe textBox Beiaercs B label.
Pa3paboTrka mpoekra, conepskamiero (GopMmy, Ha KOTOPYIO MOMEIIEHbI KHOIKA, JIBa 3JEMEHTa
ynpasieHus textBox, comepskammx umcna, u label. Ilpu HakaTum Ha KHOMKY COJEPKHMOE
textBox ckiagpiBaeTCst M BbIIaeTCs mocie coaepkumoro label B Bume coobmenus B MessageBox.
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Pa3zpaboTka mpoekra, comepxamiero (opmy, Ha KOTOPYIO IOMEIIEHa KHOMNKAa M 3JEMEHT
ynpaieHus label ¢ nmpou3BonbHBIM TekcToM. [Ipu HakaTUM Ha KHOMKY COJEP:KUMOE dJIEMEHTa
ynpasieHus label namensieTcs Ha Ha3BaHKE BaIEH TPYIIIIHL.

Pa3paboTka mnpoekTa, coaepxkaiiero GopMmy, Ha KOTOPYIO IOMEIIEHAa KHOMKAa M JJIEMEHT
ynpasnenus label, B koropom conepskutcs cinoBo «ceronus» u dateTimePicker. Ilpu Haxatun Ha
KHOITIKY cofiepkuMoe dnieMenTa yrpasieHus dateTimePicker no6asnsercs B label.

PazpaboTka mpoekTa, copepkaiiero (GopMmy, Ha KOTOPYIO IOMeINIeHa KHOMKa M JJIEMEHT
ynpasieHus textBox. IIpum HakaTum Ha KHONKY COAEPKHMOE 3J€MEHTa yhpaBieHus textBox
BBIZIAETCS B BHJE cooOmieHus B MessageBox.

Pa3zpaboTrka mpoekra, coaepkamiero GopMmy, Ha KOTOPYIO MOMEIIeHa KHOIMKa U JBa 3JEMEHTa
ynpasienus label. IIpu nHaxxatun Ha kHONKY B MessageBox BblaeTcs coaepKUMoe 3IEMEHTOB
ynpasnenus labell u label2.

Pa3zpaboTka mpoekra, comepxamiero (opMmy, Ha KOTOPYIO IOMEINIEHAa KHOIKAa WU 3JIEMEHTHI
ynpasineaus textBox u dateTimePicker. Ilpm Hakatmm Ha KHONKY COJEpKAMOE DIIEMEHTA
ynpasnenus dateTimePicker Bbimaercs B textBox.

Pa3zpaboTka mpoekra, conepxaimiero (GopMmy, Ha KOTOPYIO IOMEIIEHAa KHOIMKAa W 3JIEMEHTHI
ynpasineHus textBox u label, comepkamme uumcnoBele 3HaueHue. Ilpu KaxaoM HakaTHH Ha
KHOIIKY K COJEpXHMOMY 3JIeMEHTa ynpapicHus labell noGaBnsieTcss comepKuMoe dJieMeHTa
ylpasieHus textBox.

Pa3paboTka mpoekrta, coaepxkaimiero ¢opmy, Ha KOTOPYIO IIOMEIIEHAa KHOMKAa M 3JIEMEHT
ynpasieHus label, comepkammii yncioBoe 3HaueHue. lIpum KakIoM HaKaTUM HAa KHONKY K
COJIEPXKUMOMY dJIEMEHTa yrpaBieHus labell mobassieTcs erie equHuUIA.

PazpaboTka mpoekrta, copepkamiero (opMy, Ha KOTOPYIO IIOMEIEHa KHOIIKA, 3JIEMEHTHI
ynpasienus label m monthCalendar. [Ipu HakaTum Ha KHOTIKY B 2JIeMeHTe yrpaBieHus labell
BbIJIaeTCsl BEIOpaHHas f1aTa, a B label2 nenn Hemenu.

Pa3zpaboTka mpoekTa, coxaepxkamero ¢GopMy, Ha KOTOPYIO IOMEIEeHAa KHOIKA, JJIEMEHTHI
ynpasieHus label, B kotopeix momenien teket, 1 monthCalendar. Ilpu HaxxaTuu Ha KHONKY B
anemeHTe ynpaienus labell no6asnsercs Tekymas nara, a B label2 nenp Henemnm.

PazpaboTka mpoekrta, conepxkamero ¢GopMmy, Ha KOTOPYIO IIOMEIIeHa KHONKA, 3JIEMEHT
ynpasierus pictureBox. Ilpu Haxkatmm Ha KHONMKY B JJEMEHTE ympamieHHus pictureBox
nobasisieTcst u300paxkeHue u3 (Qaiina, cChlIKa Ha KOTOPbIM HaYMHAETCS C (@, a 3aTeM ClIedyeT
MOJTHBIN TTYTh K (haiiry B KaBblukax, Hampumep @"C:\Users\...\kpyr.png"

PazpaboTka mpoekra, coxaepkamero ¢GopmMy, Ha KOTOPYIO IIOMEIIEHA KHOIKA, 3JIEMEHTHI
ynpasnenus label u dateTimePickerl. Ilpu Haxkatnu Ha KHOMKY B 3yieMeHTe yrpasieHus labell
BBIJIa€TCs BEIOpaHHas fata, a B label2 nenpHeneny.

Pa3paboTka mpoekTa, coxaepkamero ¢opMy, Ha KOTOPYIO IOMEIEeHAa KHOIKA, JJIEMEHTHI
ynpasieHus label, B kotopbix nmomemieH tekct, u dateTimePickerl. IIpu HaxaTtuu Ha KHONKY B
anemeHTe ynpapnenus labell no6asnsiercs Texymas nata, a B label2 nenp Hegenm.

Pa3zpaboTka mpoekta, conepxamero ¢GopmMy, Ha KOTOPYIO IOMEIIEHAa KHOIKAa M 3JIEMEHT
ynpasienus textBox. [Ipu Haxxatnu Ha KHOTIKY MeHsieTcs 1IBeT QoHa, 1BeT (oHa B textBox u mBeT
TEKCTA.

Pa3zpaboTka npoekra, comepxkaiero (Gpopmy, Ha KOTOpPYI0 IomMelleHa KHomka. [Ipu Haxkatuu Ha
KHOIIKY B KauecTBe (poHa 00aBisieTcs n3o0paxeHue u3 Qaiisa, cCbIka Ha KOTOPBIH HAYMHACTCS C
@, a 3aTeM cieayeT MOJHBINA MyTh K (aiiny B kaBbrukax, Hanpumep @,"C:\Users\...\xpyr.png"
Pa3zpaboTka mpoekra, conepxamero (Gpopmy, Ha KOTOPYIO IMOMELICHa KHONKUA U 3JEMEHTHI
ynpasnenus label. [Ipy HaxkaTin Ha OHY KHOTIKY MEHSETCSANBET OHA, a HA IPYTYIO — [[BET TEKCTA
B label.
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Pa3pabotka mpoekrta, coaepxaiiero (opMy, Ha KOTOPYIO TIOMEIICHA KHOMKAa W AJIEMEHTHI
ynpasnenus label, B kotopom comepxwurcs cinoBo «ceroans» u dateTimePicker. Ilpu Haxatnu Ha
KkHONKY 1o BeIOpaHHOW mare B dateTimePicker B labell nmoGamsercs nenp Henenu, a B label2
TEKyIlee BpeMs.

KoHTposbHBIE BOIPOCH

Uro takoe Visual Studio?

OcHoBHble Bo3MoxHOcTH Visual Studio.

Uro Takoe Microsoft. NET Framework u ayst uero ucnons3yercsi?

JI71s1 4ero cimy’>kKUT KOHCOIBHOE MPUIIOKEHUE?

Yro Takoe Gpopma U Ui Yero mpeaHa3HaueHa?

Kaxk 3amaTh Ha3BaHue, IIBET U APYTrUe mapameTpbl GopMbl?

Jl1s dero ucmonbp3yercs 37eMeHThl yrpasnenus label, textBox, kHomka?

Jnst dero  MCIHONB3YeTCs DJIEMEHTHI ynpasneauss DateTimePicker "
MonthCalendar?

Yewm ornmmuarorest DateTimePicker u MonthCalendar?

MMPAKTUYECKASI PABOTA Ne 2 CO3JJAHUE KOHCOJIbHBIX ITPUJIOXEHHWI
Llenu:
- BBEJICHNE B KOHCOJIbHBIE MTpUII0KeHUs CH#.
3agauu:
- 0a30BBIC CBe/IeHHS O TporpammupoBanuu B cpene .NET;
- BBOJI ¥ BBIBOJ] B KOHCOJIb;
- CTPOKH U MaCCHUBBIL;
- CTPYKTYPBI U KJIacChl;
- CBEJICHUS O CUCTEME.
1.1. Konconbnoe npunoxenune Hello
I'maBHas ocobeHHOCTh TpU MporpamMmupoBaHuu Ha C# — cHauama co3ia- eTcs Kiacc, B
KOTOPOM OIIpEJIeNICH CTaTUYeCKuii MeToa Main ¢ mapamerpoMm wim 6e3 Hero. Koa mporpammsr
OMUCHIBAETCS BHYTPHU 3TOTO METOJIa U BBINOJHEHUE MPOTPaMMbl HAuMHAETCs ¢ Hero. Jpyras
0COOEHHOCTh — BCE €CTh 00BEKT, U HaciemyeTcs oT System.Object.
Co3znanum npoekT KoHconbHoro npuioxenus C#, nazsanue SharpHello.
[Tocne cozmanust mpoekTa (aitn Program.cs coaepKuT MpUMEPHO CIEAYIO- MUK KOJI:
using System;
using System.Collections.Generic;using System.Linq;
using System. Text;

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

}
}
}

Bwmecto mupektuBsl npenporieccopa #include B C# ucnonb3yercs using u

Jlanee UCTojb3yeMble MpocTpaHcTBa UMeH. OCHOBHBIM MPOCTPAHCTBOM MMEH sIBJsieTcst System.
B Hem ompeneneHo MHOrO JAPYrMX MPOCTPAHCTB, KOTOPHIE TOAKIIOYAIOTCS 10 Mepe
HeoOxoaumocTu. Visual Studio aBTOMaTH4eckd BKIIIO- YaeT HEKOTOPHIE MPOCTPAHCTBA, 3TO HE
3HAYUT, YTO BCE OHU MOTPEOYIOTCH.
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UYactu xoma C# pacronararoTcsi B MpOCTPAHCTBAX UMEH, Ha3BaHUE KOTO- PhIX COBIAIACT C
HA3BaHMEM IIPOEKTa, HO MOXKET U3MEHATHCS POTPAaMMHCTOM.

Bech xon pacnonaraercs BHyTpu metoga Main. Ceifuac 3TOT METOJ CO- JEPKUT TOJIBKO
omeparop Bo3Bpara return 0, ecnm hyakumus Main oObsBIeHa KaK int, UM HAYETO HE COJIEPIKUT,
ecnu GpyHKIUs Main 00bsiBIeHa Kak void.

Jlns BBOJa M BBIBOJIA B KOHCOJIb Mcmosib3yeTcst kiacc Console u ero mero- gl Write,
WriteLine, Read u ReadLine. MeTosl co ciioBoM Line unTaroT wiin 3amMMCHIBAIOT KOHEIl CTPOKH
(cumBou newline).

[lepBoe mpunoxeHne HaunHaeTcs ¢ BbiBoga crpoku Hello, World!:
class Program {
static void Main(string[]| args) { Console.WriteLine(''Hello, World!");

}
}

st mpoBepkwm 3amyckaeM npriioxenue mpu nomoru Ctrl+FS.
JloGaBuM B IIporpaMmy CTaTHYECKUI METO], MOJHOCTHIO COBMAAONINI cMeToaoM Main,
3a UCKJIFOYEHUEM TOT'0, UTO Ha3BaHHME METO/Ia arguments:
namespace SharpHello {class Program {
static void Main(string[] args) {arguments(args);
}
static void arguments(string[] args) { Console.WriteLine(''Hello, World!");
}
}
}

Cnenyronuii TectT — BbIBOA TapameTpoB ¢GyHkmuu Main. Cucrema ¢Gop- MupyeT
CTPOKOBBII MacCHUB TapaMETPOB, KOTOPBIH nepeaaercs GpyHkuu Main.
[TapameTpbl KOMaHHOW CTPOKH MEPENAIOTCS KaK MAacCHB, pa3Mep MaccuBa
— 910 ero cBoiictBo Length. Jlng mepebopa 3IeMEHTOB MacCHMBa MOKHO HC-TIOJIB30BATh
mukJ foreach.
Haunewm ¢ mpoctoro, o0srqHOTrO 111K1a for:
static void arguments(string[] args) { Console.WriteLine(''Hello, World!");
for (inti=0; i < args.Length; i++) {Console.WriteLine(args|i]);
}
}

YtoObl MpOTECTHUPOBATH ATOT (parMeHT KoJa, HYXKHO 3alyCTUTh MPUIIO- JKEHUE U3
KOMaHTHOW CTpPOKM, MpH mnomouu, Hampumep, FAR, u 100aBUTh TpuU 3TOM HECKOJIBKO
rapamMeTpoB, HallpUMep:

HelloWorld first second 456

31ech B KOMaHAHOM cTpoke Tpu mnapamerpa. CKOMOUIMPOBAHHOE TMPHIIO- KEHHE
HaxoauTcss B katamore bin\Debug. Ecnm Bce chemaHo mpaBWIbHO, TO B KOHCOJNB Oyjer
BBIBE/ICHO:

Hello, World!first
second456

Jns TectupoBaHUS JIydllle YCTAHOBUTH I1IapaMETpbl KOMAaHIHOM CTPOKH B CBOMCTBAx
npoekTa, pazaen Debug, Command Arguments.

A temnepb mpoOyeM BBINOJIHUTH TO e MpH oMoty 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 M TIepeMeHHbIe. [[ist 3TOro B TOM Mecrte
CTPOKH BBIBOJA, TJIe TPeOyeTCs BBIBECTH NEPEMEHHYIO, CTaBUTCSA OJIOK {n}, rae n — HOMEP
IIEPEMEHHON B CIHMCKE, KOTOPBIM CIIEAYyeT 3a CTPOKOM uepe3 3amsaryr. byneM BBIBOIUTH
napameTpbl KOMaHIHOM CTPOKH C YKa3aHUEM UX HOMeEpa:
static void arguments(string[] args) { Console.WriteLine(''Hello, World!");
for (inti = 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 0eKaaeMcsl, 4TO B KOHCOJIb BBIBOJUTCS:
Parameter 0 is first Parameter 1 is secondParameter 2 is 456
OnuceiBaeM HOBBIN crarnyeckuit Mmetoy dialog:

static void Main(string|[] args) {

//larguments(args);dialog();

}
static void dialog() {

}
Urenne xoHconu BeimonHseT MeTon ReadLine. Crauana B merone dialog
3aMpOCUM UMS TTOJIH30BATES:
static void dialog() { Console.Write("'Kak Bac Ha3pIBaTh: "');
}
3areM OOBSABISEM IMEPEMEHHYIO S THIMA String W MPUHUMAaeM B HEE TO, YTO BO3BPATHUT
metoa ReadLine. [Tociie 3Toro BEIBOAMM B KOHCOJIb TPUBETCTBHE:
string s;
s = Console.ReadLine(); Console.WriteLine('IIpuser, {0}!", s);
Jlanee 3ampamuBaeM BO3pacT, MPUHUMAEM €TO U BBIBOIUM:
Console.Write('"'Bam Bo3pacr: ");s = Console.ReadLine();
Console.WriteLine(''Bam {0} aet (roma).", s);
3amyckaeM MpoOTpaMMy, BBOJHMM 3alpaliuBacMble 3HAUCHUS. Y OeXIaeMcs, 4YTO 3HAYCHUS
MIEPEMEHHBIX BBIBOJISTCA.
IMPAKTUYECKAS PABOTA Ne 3. PEHHIEHUME 3AJJIAY C IOMOILIBIO HUKJIOB U
BETBJIEHU
YcaoBublii onepartop if

Heap paGoTbl: HAYUUTHCS MPUMEHSTH YCIOBHBIE BETBJIEHUS MPH pa3pabOTKE JIOTUKH
pPOTrpamMMBlI.

Onucanue nporpaMmbl

[IporpaMmMa mpenocTaBiseT MOJB30BATENI0 BO3MOXKHOCTH BBECTH JaHHbIE O cebe B
dopmate aHkeThl. JlJig yKazaHWS TOJIa MCIIOJIB3YETCS KOMIOHEHT comboBox, oOpasoBanus —
radioButton, TOTOJHUTENEHBIX HABBHIKOB (3HAHUS WHOCTPAHHOTO SI3bIKAa M YMEHHUs padoTaTh 3a
KomrbioTepoMm) — checkBox.

[lo pesynabTaTaMm aHKETHPOBAHUS TMOSBISIETCSA JUAJIOrOBOE OKHO C COOOIIECHHEM.
[IperennenT nomyyaer paboOTy, €CH: 3TO MYXYHHA B Bo3pacte oT 25 o 50 jer ¢ BhICIIMM
00pazoBaHNEM, UMEIONTUH HABBIKH PA0OTHI C KOMITBIOTEPOM.
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Wutepdeiic

a5 Anketa == &

BeeauTe, noxkanyiicTa, CEOM OaHHbIE

BozpacT

Mon v

[] 3rarme nHocTpaHHoro Askika

Ofpazosanme
P [ 3nanme komneoTepa

_! Ha4YantHoe

) cpemHes
(= Beioa ul

_! BbiClUEE

YcaoBHblii oneparop switch

Leapb padoThi: HAYYUTHCS IPUMEHITH ONIEPATOP MHOKECTBEHHOTO BBHIOODA.
Onucanue nporpaMmbl

B craposimonckoM kaneHjnape ObUl NPUHAT JABEHAAUATHIETHUN LUKI. [ofbpl BHYTpH
[IUKJIa HOCWJIA HA3BaHUS KUBOTHBIX:

KpBICBI, KOPOBBI, TUTpa, 3aiilla, ApakoHa, 3MEH, JIOIIATd, OBIbl, OOE3bSHbI, METyXa,
c00aKHu U CBUHBH.

Hanucats nmporpaMmmy, KoTopasi I03BOJIIET BBECTH HOMEp Tojla ¥ IIeYaTaeT ero Ha3BaHue
M0 CTAPOSATIOHCKOMY KaJeHIapro.

BBomutcs ron, u mporpamMma oroOpaxkaeT WHGOPMALUI0O O XUBOTHOM-CHUMBOJE H
COOTBETCTBYIOIYIO KAPTHHKY (KOMIIOHEHT pictureBox).
CgoiictBo Imagelocation XpaHUT TOJHBIN MYTh K (HaiTy KApTUHKH.

Uro0Obl HE yKa3bIBaTh MOJHBINA MyTh, MANKy ¢ KAPTUHKAMH HEOOXOIUMO XPAHHUTHh B TOM
Ke Karajore, rae daitn npwioxenus. s oTimanku mporpaMMbl U3 cpeabl C# manky KapTHHOK
HY>KHO IMIOMECTHUTH B KaTaiyor bin\Debug cBoero mpoekra.
Cnpaska: 1996 r. — ros KpbIChl — HA4aJI0 OYEPEIHOTO IIUKIIA.

Hutepdeiic

o' Forml [E=3(Hom (X

lon

Cumeon
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Ucnoab3oBanue nukiaa B C#

Llesan padoThI: pacCMOTPETh UCTIOIB30BAHNE KIIACCHUECKOTO IHKIIA for.

Onucanue nporpaMmbl

C moMomipio IUKJIa TporpaMma HaXxOJUT CYMMY BCEX HaTypaJIbHBIX YHCE B JAHAra3oHe
oT A 1o B. A u B BBOAATCS ITONB30BaTEIIEM.

B cnoucke listBox mokaspiBaioTCs NPOMEXKYTOUHBIE pE3yJIbTaTbl CYMMHPOBAaHHS Ha
Ka)XJIOM Il1are IuKIIa.

Unrepdeiic
(8 Linen =E)

HaiTh cyMmy BCeX HaTypanbHBX YUCEn 5=0+1

S=1+2

ot 1 oo 4 §=3+13

S=6+4

Haitm
10
uka for

Henb padoThl: HAYYNTHCS IPUMEHATH LIMKIIBI IPY PELICHUH 3a/1a4.

Onucanue nporpaMMbl

Exxemecsiunasi cTUNEHIUsI CTyAEHTa cocTaBisieT A py0., a pacxoabl Ha MPOKUBAHHE
MPEBBIIIAIOT CTUIIEHIUIO U COCTABIIAIOT B py0. B Mecs.
PocT 1eH exemecsauHO yBenMUnBaET pacxo bl Ha 3%.

CocTaBbTe mporpamMmy pacyeTa CyMMbl JE€HET, KOTOPYI0 HEeOOXOIMMO €IUHOBPEMEHHO
MOMPOCHUTH Y POJIUTENECH, YTOOBI MOKHO OBLIIO MPOXKUTH y4eOHBIH Tof (10 MecseB), HCTIONb3Ys
TOJIKO ATH JIEHBI'H U CTUICH/IUIO.
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Wutepdeiic

F |
o5l Pacuetwl cTygenTa |E@é]
Cvnenmma pyG.
Pacxogel Ha 1 mecaw pyG.
Paccuumam
Hy=Ho nonpockts pyf.

MMPAKTUYECKAS PABOTA Ne4. INTEPAJIBI
Onucanue TaHHBIX

Tunel naHHBIX WUMEIOT ocoOeHHOe 3HadeHWe B s3bike C#, TOCKOIBKY 3TO CTPOTO
TUMIU3UPOBAHHBIN S3bIK. DTO O3HAYAET, YTO BCE ONEpaAlMU IMOJBEPTaloTCsa CTPOrOMY KOHTPOIIO
CO CTOPOHBI KOMIIHMJISATOPA Ha COOTBETCTBHE THUIIOB, NPUYEM HEIOMYCTHMBbIE OIEpaluu He
KOMIWINPYIOTCs. Takasg cTporas NpoBepKa THUIIOB IO3BOJIAET MNPENOTBPATUTh OLIMOKH H
NOBBICUTh HaJEXKHOCTh mporpamm. Jlns oOecriedeHuss KOHTPOJS TUIIOB BCE MEpEMEHHBIE,
BBIPQXXCHUS U 3HAUEHHUS JOJKHBI IPUHAJUIEkKATh K ONpeAesIeHHOMY TUITy. Takoro moHsTHS, KakK
"OectunoBas" mepeMeHHas, B JaHHOM S3BbIKE MPOTPaMMUPOBAHUS BOOOIIE HE CYIIECTBYET.
bonee Toro, Tun 3HaueHMsI OMpENENsEeT T€ ONEpaluH, KOTOPbIE Pa3pelIaeTcsl BBHIMOIHATh Hajl
HUM. Onepanus, pa3perieHHas it OAHOTO THIA JaHHBIX, MOKET OKa3aThCs HEJOMYCTUMON IS
JPYToro.

B C# umerorcst nBe oOmiMe KaTeropud BCTPOEHHBIX THIIOB JAHHBIX: TUMBI 3HAYCHUH U
CCBhUIOYHBIE TUMBL. OHU OTIUYAIOTCS 1O COJEPKUMOMY NepeMeHHol. KoHlenTyalbHO pa3HHIa
MEXy HUMHU COCTOUT B TOM, YTO TUN 3HaueHus (value type) XpaHUT JaHHBIC HEMOCPEICTBEHHO,
B TO BpPeMs KaK CChIJIOUHBIN THUTI (reference type) XpaHUT CChUIKY Ha 3HaUYCHHE (PUCYHOK 1).

OTU THUINBI COXPAHSIOTCS B PA3HBIX MECTaX MAMSTH: TUIBI 3HAYCHHUH COXPAHSIOTCS B
00J1aCTH, W3BECTHOM KaK CTEK, a CChUIOYHBIC THIBI — B O0JIACTH, HA3bIBAEMOW YIPABIISIEMOM
Ky4eu.

Tursl aHHbBIX

[ [
Tune! 3HaueHUN CCBUIOYHEIE THUIIEI

Ilenouncnenanie
— TUIIBI Maccussl

BemecrBennrie

- Crpoku
TUIIBL

CHUMBOJIBHBIHI Kiaccer
THII
25

Jlornueckuii
THII

JlecaTUIHBIN THIT




Pucynok 1 — CtpykTypa TUIIOB JaHHBIX

eable THIBI

uint, long v ulong (Tabnuma 1).
Tabnuua 1 — LlemouncieHHbBIC TUIIBI

B C# ompeneneHsl BOCeMb IIENOYHMCICHHBIX THUTIOB: byte, sbyte, short, ushort, int,

Tun Onucanue J{namazon [ Iprmepbl
0OBSBICHUI
sbyte 8-OUTOBBII 3HaKo- [128:127 sbyte val = 12;
BbII 1enbiii (1 GaiiT)
Tun Onucanue /Inamna3on [Tpumepsl
0O BSBICHUI
short 16-OUTOBBIM 3HaKo- [-32768 : 32767 short val = 12;
BBIH 11e71b1H (2 OaiiTa)
int 32-OMTOBBIN 3HaKo- -2 147 483 648 : int val = 12;
BEII 1enblii (4 Oaiita) 2 147 483 647
long 64-0MTOBBIN 3HaKo- [-9223372036854775808: long vall = 12; long val2
BbIN 1ebli (8 Oaii-roB) [9223372036854775807 = 34L;
byte 8-OUTOBBII 6e33na- [0 : 255 byte vall =12;
KOBBI eI (1
0aiiT)
ushort 16-0uToBBIN Oe33Ha-KOBBIH : 65535 ushort vall = 12;
1enbiid (20aiiTa)
uint 32- OUTOBBIM Oe33Ha- 0:4294 967 295 uint vall = 12; uint val2 =
IKOBBIN LEJIBII (4 34U;
OaiiTa)
ulong 64- OUTOBBIN Oe33Ha- 0: ulong vall = 12; ulong
KOBBII (13178 (8 |18446744073709551615 val2 = 34U; ulong val3 =
0aiTOB) S6L;
ulong val4 = 78UL,;

BelnecTBeHHbIE THIIBI

BemecTBeHHbIE THIBI (TUIIBI C TUIABAIOIICH TOYKOW) MO3BOJISIIOT MPEACTABIATh YKCTA C

npoOHOU vacThio. B C# MMeEroTCsl Be pa3HOBHIHOCTH THUIOB JAHHBIX C IUIABAONIEH TOYKOWA:
float u double. OHu TIPENCTABIAIOT YUCIOBBIC 3HAYEHUS C OJAMHAPHOW M JBOWHON TOYHOCTHIO
COOTBETCTBEHHO (Tabmuima 2).

Tabmuua 2 — BemecTBeHHBIE TUITBI

Tum

Ormnucanue

Jnanazon

[Tpumeps 0OBSBICHHI
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float BentecTBeHHBIN ¢ 1ia- [SE-45 no float val = 1.23F;
BAIOIICH TOYKON C OJuHAp- 3,4E+38
HOI TOYHOCTHBIO (4 OaiiTa)

double [BemecTBeHHBIM ¢ mma- SE-324 no |double vall = 1.23; double val2
BaIOIIE TOYKOH C JIBOU- 1,7E+308 =4.56D;
HOM TOYHOCTHIO (8 OAHTOB)

JlecATHYHBIN THI JAHHBIX

Jns mpencraBieHUs 4YMCENl C TUIaBalOUIEd TOYKOW BBICOKOM TOYHOCTH MPETyCMOTPEH
TaKke JecATHYHbIH Tun decimal, KOTOpBIN MpenHa3HAaueH A MPUMEHEHUs B (MHAHCOBBIX
BBIYHCIICHHUSIX. DTOT THIT UMEET Pa3psAaHOCTh 128 OUT ISl MpeaCTaBICHUS YHCIIOBBIX 3HAYCHHIN
B npenenax ot 1E-28 no 7,9E+28. Jlns oObuHBIX apudMeTHUEeCKUX BBIYUCICHUH C TIaBaoLIeH
TOYKOW XapaKTepHBbI OIMIMOKH OKPYIJICHHS JAECATUYHBIX 3HAYEHHH. DTH OIIMOKH MCKIIOYAIOTCS
IIPY UCIOJB30BaHUU THMA decimal, KOTOPBI MO3BOJIET MPEACTaBUTh YHCIA C TOYHOCTBIO J10 28
(a maOTHA W 29) nmecATHYHBIX pa3psnoB. brmaromapst aTomy Tum gaHHbIX decimal cmocoOeH
MPEJICTABISITh JECATHYHBIC 3HAYCHHUS Oe3 OMmMOOK OKPYIJIeHUs, OH OCOOEHHO ymOoOeH s
pacdeToB, CBsI3aHHBIX C PUHAHCAMHU
CuMBOJIBI

B C# cumBoIIbI peACTaBiIEHbl HE 8-pa3psiiHBIM KOJIOM, KaK BO MHOTMX APYTHX SI3bIKaX
nporpaMmupoBanusi, Hanpumep C++, a 16- pa3psaHbIM KOJOM, KOTOPBIM Ha3bIBAE€TCS
toHnkoqoM (Unicode). B 1oHUKOe HAOOp CHMBOJIOB MPECTABICH HACTOIBKO IIMPOKO, YTO OH
OXBaThIBAET CUMBOJIBI IIPAKTUYECKH U3 BCEX ECTECTBEHHBIX A3BIKOB Ha cBere. B C# omnpenenen
TUN char, NpeacTaBIsAOmMN 16-pa3psaHble 3HaueHus1 0e3 3Haka B mpexaenax ot 0 mo 65 535.
[Ipu »sTOoM craHmapTHBIE HAOOp CHUMBOJOB B 8-paspsmgHoM koae ASCII  sBusercs
MOJMHOKECTBOM IOHHKONa B mipeaenax oT 0 mo 127. CrnenoBarenbHo, CUMBOJIBI B kojue ASCII
MO-TIPEKHEMY OCTAIOTCS NEUCTBUTEIbHBIMU B CH.

Jlornueckuii THN JaHHBIX

Tun bool npencTaiseT ABa JOTUYSCKUX 3HAUCHUS: "UCTUHA" U "IIOXKB". DTH JTOTHYECKHE
3HaueHus 0o0o3HauaroTcss B C# 3ape3epBUPOBAHHBIMH CIIOBAMU frue W false COOTBETCTBEHHO.
CnenoBarenbHO, MEpPEeMEHHAs WU BbIpaXkeHHe Tuna bool OyneT NpUHHMATh OJHO U3 ATHX
JIOTUYECKUX 3HAYEHUH.

Crpoku

OCHOBHBIM THUTIOM TPU PAOOTE CO CTPOKAMU SIBIISCTCS TUN String, 3aarOIIUNA CTPOKH
nepeMeHHON AnuHbl. Tul string TpeAcTaBisieT MOCIEAOBaTENbHOCT, M3 Hyld MM Oonee
CHUMBOJIOB B KOJHPOBKE
Onukon. Kmacc String B s3pike C# OTHOCHTCS K CChUIOYHBIM TumaMm. Hax cTpokamu -
00BEKTaMH JTOrO KJacca - OMNpeleieH UIMPOKU Habop omepauuid, COOTBETCTBYIOLIHIA
COBPEMEHHOMY TPEACTABIECHUIO O TOM, KaK JOJDKEH ObITh YCTpOeH CTpokoBbIM Tuil. [lo cyrtu,
TEKCT XPAHUTCS B BUJIC MOCIIEIOBATEILHOMN JOCTYIMHON TOJIBKO JUISl YTEHUS KOJUIEKIIMHOOHEKTOB
Char.

PaccmoTpuMm camble momnylisipHble JaHHbIE — MEPEMEHHbIE U KOHCTaHThI. [lepeMenHas -
3TO sYEHKa NaMsATH, KOTOPOM MPUCBOEHO HEKOTOPOE UM U 3TO MMS UCIIONB3YETCS IS 1OCTYIa
K JJaHHBIM, PACIIOJIOKECHHBIM B JTAHHOM siueike. [ KaK10i nepeMEHHON 3aAaETCATUIL JaHHbBIX
— JIMamna3oH BCEX BO3MOJKHBIX 3HAYCHUU I NaHHOW mepeMeHHON. OOBIBISIIOTCS MTepeMEHHBIE
HEIMOCPEICTBEHHO B TEKCTe IMporpammbl. Jlydiie Bcero cpa3dy NOpHUCBOMTh MM HaudajdbHOE
3HAYCHHE C MTOMOIIBIO 3HaKa MPUCBOCHHS "=" (IepeMeHHast = 3HaUeHHUe):
int a; // Toabko 0OBsBIICHUE
int b="7; // O0ObsaBIeHNE U HHULIMAIU3AlAI 3HAUCHHEM
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ILJIH TOTO I-ITO6I:J HpI/ICBOI/ITB 3HAYCHUC CHUMBOJIb
3aKJIIOYHMTh 3TO 3HAUCHHE (T.€. CHMBOJI) B OJIMHAPHBIE KABBIUKH:
char ch; // Toneko 0OBSBIIEHHE

HOM IIEPEMEHHOM, JOCTaTOYHO

char symbol ='Z'; // O6bsiBneHNE ¥ HHUITHANTH3AIWS 3HaUeHrneM Hecmotpss Ha TO YTO
HeHOqHCHeHHBIﬁ, cro HC cneﬂyeT HyTaTI: (610] BCEMU
OCTAJIbHBIMU

OCJIIOYMCIICHHBIMU THUIIAMU.
YacTHBIM clIydaceM MEPEMCHHBIX SABJIAIOTCA KOHCTAHTHI. KoHcTaHTHI - 3TO IEPEMEHHBIC,

S3HAYCHHUA KOTOPBIX HC MCHAKOTCA B MNPOLUECCC BbINOJIHCHUA IMMPOrpaMMBbI. KoHncTanThl

OIMCHLIBAIOTCS KaK OObIYHAs NEpEMEHHas1, TOJIbKO C KIHOYEBBIM CIIOBOM const BIICpCOU:

const int ¢ =5;

B C# nurepanamu Ha3bIBaIOTCS TMOCTOSIHHBIC 3HAYCHHMS, TPEJICTAB- ICHHBIE B yIOOHOM
i Bocpusitus ¢popme. Hanpumep, yncino 100 sB- nseTcst mutepanom. Y JTUTEPANIOB JOJKEH
OBITh TaK)X€ KOHKPETHBIN TUII, TOCKOJIbKY C# SBISIETCS CTPOTO TUIHU3HPOBAHHBIM sI3BIKOM. [lo
YMOJTYaHUIO TUTEPAbl ¢ PUKCUPOBAHHON TOUYKOW OTHOCSTCS K THUITY int.
Jns ykazanust tuma long k nutepany npucoenuHsercs cypduxc [ uiam
L. Hampumep, 12 — sto nurepan tuna int, a [2L — nurtepan tuna long. [{ns ykazaHus
[EJIOYMCIICHHOTO THMa 0e3 3Haka K JMTepaly npucoenu- Hsercs cypoukc u wumm U.
CnepnoBarenbHo, 100 — 3T0 nurepan tuna int, a 100U — nurepan tuna uint. A ans ykazaHus
JUTMHHOTO 11€JI0OYHC- JIGHHOTO TUIa 06€3 3HaKa K JuTepaiy npucoenaunsercs cybdukce ul wim UL.
Hanpumep, 984375UL — st0 nutepan tuna ulong.

Kpome Toro, mns ykazanus tumna float K qatepany npucoeauHser- csi cypduxc F umm f.
Hampumep, 10.19F — st1o nutepan tumna float. Moxere gaxe ykaszath TUM double, mpucoOeTMHNB
K satepany cypdukc d wnm D, XoTs 3TO m3nuIIHe. Beap, Kak ymoMHUHAIOCh BBIIIE, IO YMOJI-
YaHHUIO JIUTEPAJIBI C TUIABAIOIIECH TOUKOM OTHOCATCS K TUITY double.

W, HakoHer, Ay yka3zaHus TUTIA decimal K TuTepaiy mpucoenu- Hsetrcs cyhduxce m uim
M. Hanpumep, 9.95M — 370 necsTUuHBIN JTU- Tepai Tuna decimal.
MaremaTuyeckre PyHKIHH

Juis  paboTel ¢ JaHHBIMH MOTYT HCIONB30BAaThCS MaTeMaTH4eckue (YHKIHH,
npeacTaBieHHbIe Hike (Tabmuma 3). st TpuroHomerpuue- Ckux (QyHKIIMH yroma 3amacTcsl B

panuaHax.

Ta6muma 3 — CtangapTHbIe MaTeMaTHYeCKue (PYHKITUN

DyHKIUA

Onucanue

[Iprmepbl

Math.Abs

BosBparnaem abcomroTHOE YMCI0, UMEeT 7
Meperpy3ok, TO €CTb METOJ MNPUHHUMAET
[Pa3HBIC THUIBI TIEPEMEH-

HBIX.

int i = Math.Abs(x);

Math.Acos

IApkkocunyc. OmpenensieTcst yrodi,
KOCHUHYC KOTOPOTO paBeH YKa3zaH- HOMY
YHCITY.

double 1 =Math.Acos(0.5);

Math.Asin

ApPKCHUHYC. Onpenensercs yroJ,
CUHYC KOTOPOT'O PaBeH YKa3aHHOMY
YHCITY.

double i = Math.Asin(0.5);
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ApkTaHnreHc. BosBpaiaer yrosj, TaHTEHC

Math.Atan KOTOPOT'O paBeH yKa3aH- double i = Math.Atan(0.5);
HOMY YHCITY.
Math.Cos Bo3sBpaiiaer kocuHyc yria. double x =Math.Cos(1.4);
Math.Exp DKCIOHEHIHaTbHAsT QyHKIHs € double x = Math.Exp(2);
DyHKIUA Onucanue [ Iprumepsl
Boraucnenune morapudma. X - apryment,double y = Math.Log(X,0Osn);
Math.Log Osn - OCHOBaHUE JIOTa-
pudma.
Math.Logl0 Brruucnenue necstTuaHoroyiorapudma. Double x = Math.Log10(10)
BosBpaiaer u3 2-x 4yucen Ooibliee
Math.Max uucio. meer 11 neperpyxkensixmeronos. (Int x = Math.Max(10,20);
Bo3sBpaiaer u3 2-x 4ynces MEeHb-
Math.Min mee uucino. Mmeer 11 meperpyxensixint X = Math.Min(10,20);
METOJIOB.
Math.PI Bozspamaer yucio [1n Double pi = Math.PI;
Math.Pow BrruuciseT 4ucio, BO3BEACHHOE B double 1 = Math.Pow(a, x);
CTCIICHB: a"
Math.Sin Bo3sBpamiaer cunyc yria. double p = Math.Sin(0.5);
Math.Sqrt BosBpariaer kBaapaTHBI KOPEHb. double r = Math.Sqrt(7);
Math.Tan BosBparaer TaHreHC yriia. Double p =
Math.Tan(1.04);
BosBpamaer HaunOomnbinee wenoe uyucio,double p =
Math.Floor KOTOpO€ MeEHbIe uiu paBHO 3amanHomyMath. Floor (7.04);
YKCIy C IUIaBaroILEen Otsert : 7
3aIsITOM JBOMHON TOYHOCTH.
Bosspamiaer HauMEHBbIIIEe nenoe |double p = Math.Ceiling (7.04);
Math.Ceiling 4HCI0, KOTOpoe Oosbiie wuiaud  paBHOOTBET : 8
YKa3aHHOMY YHCITY.

Oneparop npucBanBaHus

OmnepaTop mpucBaMBaHUs 0003HAYAETCS OJMHOYHBIM 3HAKOM pa- BeHcTBa (=). B C#
orepaTop TPHUCBAWBAHHS JIEHCTBYET TaKWUM K€ 00pa- 30M, KaKk U B JIPYIHX S3bIKax
nporpammupoBanus. Huxe npuBenena eroodmias gopma:
HMsl_TlepeMeHHON = BhIpaKeHHe;

31ech UMl TIEPEMEHHOM JIOJDKHO OBITHh COBMECTHMO C THIIOM BBI- PaXKCHUS. Y oreparopa
MPUCBAaMBAHUS HMMEETCS OJIHA HWHTEpeCHas 0CO- OEHHOCTh, O KOTOpPOH IOJIE3HO 3HATh: OH
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MO3BOJISIET CO3/1aBaTh IIETIOYKY ONEepaluii MpucBauBaHus. Paccmorpum crnenyroniuii parmeHt
KoJa:
intx,y, z;
x =y =z=10; // npucBouth 3HauUeHHE 10 MEPEMEHHBIM X, Y U Z

B mpuBeneHHOM BbIIIEe (hparMeHTE KojAa OJHO M TO ke 3HaueHue 10 3amaercs ams
MEPEMEHHBIX X, Y U Z C TMOMOIIbIO €IMHCTBEHHOI0 OIepaTopa MpHUCBaWBaHMs. DTO 3HAYCHHE
IIPUCBAaMBACTCs CHadyajla Ie- PEMEHHOM Z, 3aTeM IEPEMEHHOW Yy M, HAaKOHEL, IEPEMEHHOHN X.
Takoi croco® mpucBauBaHus "Mo 1enouke” ymaoOeH i 3aAaHusl OOIIEro 3Ha- YEHUs IeJI0u
CpyIIe NePEMEHHBIX.

YkopoueHHbIe 0NlepaTOPbI NPUCBANBAHUS

B C# npenycMoTpeHsl crieliuaibHble YKopoueHHble (COCTaBHBIC) onepaTopsl (Tabnuia 4)
IpUCBaMBaHMs, YIPOUIAIONIME MPOTPaMMHPO- BaHHE HEKOTOPBIX OIepaluil IpucBauBaHMUSL.
OO6patuMcs cHayana K IpoCTOMY NPUMEpY:
X=X +3;
// MOHO miepenucarh CIeayonmM o0pa3zoMx += 3;

[Tapa onepaTtopoB += yKka3bIBaeT KOMIWISTOPY Ha TO, YTO NEepe- MEHHOM X JOKHO ObITh
IIPUCBOEHO €€ NEPBOHAYAIILHOE 3HAUEHHE, YBEIMYEHHOE Ha 3.
Tabmuia 4 — YKopo4eHHBIC OTIEPATOPhI TPUCBANBAHMS

Omnepatop IAHaJIOT

X +=1 X=X+ 1;
X -=1 X=X-1;
X *=1 Xx=x*1;
x /=1 x=x/1;
X %=1 Xx=Xx%1;
X =1 X =x|1;
X =1 Xx=x"1;

VY yKOpOUEHHBIX ONEpaTOpoOB NMPUCBAMBAHUS UMEIOTCS JBa IJIaB- HBIX INPEUMYIIECTBA.
Bo-niepBriX, oHM 00JI€€ KOMIAKTHBI, YeM HX "He- COKpalleHHbIe" SKBUBaJICHTHI. 1, BO-BTOPHIX,
OHHU JaroT Oosiee 3P Qek- TUBHBIM UCIOTHAEMBII KO/, TOCKOJIBKY JIEBBIM ONEpaH 3TUX OIepaTo-
POB BBIYHMCIISETCS TOJBKO OOWH pa3. VIMEHHO MO 3TUM NHpUYMHAM CO- CTaBHBIE ONEPATOPHI
MPUCBAMBAHUS Yalle BCETO MPUMEHSIOTCS B MPO- TpamMMax, MpodecCHOHATbHO HATMCAHHBIX HA
CH.

Omnepanyy NpUCBaMBAaHUS BO3BPAILAIOT KaK pe3yJbTaT INPUCBOCH- HOE 3HAYCHUE,
M03TOMY JOIYCKAETCs CLETIICHUE

Onepauuy MHKpeMeHTa + + U JeKpeMeHTa - -

Omneparnuu UHKpeMeHTa (+ +) U IeKpeMeHTa (- -) CBOJATCS K yBe- JHYCHHIO (+ +) min
YMEHBIICHUIO (- -) ONepaHa Ha eIUHUILY. DTH ONepaIiH BHIIOIHIIOTCS OBICTpee, YeM 0OBIYHOE
CJIOKEHHE U BbIUMTA- HUE.

Ecnu onepanust ”HKpeMEHTa WK JeKpeMEeHTa IoMelleHa Tepe/l epeMEeHHOM, TOBOPSAT O
npedukcHoi (opme 3amucu (++n wim - -n). Ecnu omeparus MHKpEMEHTa WM JEKpPEMEHTa
3arycaHa rnocie rnepe- MeHHOM, TO TOBOPAT O MocT(GUKCHOM ¢(opme 3amucu (n++ wiam n- -).
[Tpu mpedukcHoil popme nepeMeHHas cHayaida yBEIMYMBAETCS WM YMEHBIIACTCS HA €IUHUILY,
a 3areM ee HOBoe 3HaueHHe wucnonb3yercs. llpu mnocrduxcHoil ¢Gopme B BBIpaKECHUH
HCIIOJNIb3YETCS TEKYIIee 3Ha- YeHHE MEPEMEHHOM, a Moclie ee 3HaUeHNUEe U3MEHSETCS Ha eAMHHUILY.
ITpumep:
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1) int i=1; 2) inti=1;
intj=1i++*5; ntj=++i*5;
PesynbTar: Pe3ynbTart:
j=1%5=5 j=2*%5=10
1=2 1=2
PaccMmoTpum nproputeTsl oneparuii (Tabnuna 5). Tabnuia 5 — [Ipuopurers! onepanuii
[Ipuoputer |Kateropus Onepauun [Topsnox
0 [lepBuuHbIC (expr); x.y; f(x); a[x]; x++; x new;|CieBa HanpaBo
sizeof(t);
typeof(t); checked(expr);
unchecked(expr)
1 YHapHbIe + - | ~++x --x (T)x CrieBa HarpaBo
2 MynbTUIIMKAaTUBHBIE -* /% CrneBa HampaBo
(YMHOXEHHE)
3 A ITUTUBHLIE + - CrieBa HarpaBo
(Cnoxxenue)
4 CBUT << >> CrieBa HarpaBo
S OTHOLIEHMS, IpoBepKa< > <= >= is as CneBa HampaBo
TUIIOB
[Ipuoputer |Kateropus Onepauun [Topsnox
6 DKBUBAJICHTHOCTh == I= CiieBa HaIpaBo
7 Tornueckoe U & CiieBa HaIpaBo
8 Ulornueckoe A CiieBa HaIpaBo
MCKJIFOYAKOIIEee i
(XOR)
9 Tornueckoe WJIN || CneBa HampaBo
(OR)
10 Y cnosroe 1 && CrieBa HarpaBo
11 Y cnosroe MJIN I CrneBa HampaBo
12 Y ClI0BHOE BBIpaKEHHUE ? CrpaBa HaJieBO
13 [IpucBanBanue = *= /= %= += = <<= >>= CneBa HarpaBo

= N= |:

IIpumep nporpaMMHupoOBaHUsI JTMHEIHOTO AJITOPUTMA
3ananme. JlaHbl JEHCTBUTEIbHBIC YUCTA X, Y, Z.
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CocTaBUTh TpPOTrpaMMy BBIYMCICHUS IS 33JaHHBIX 3HAUYEHUH X, Y, Z apu(MeTHdeckoro
BBIPKEHUS
u = tan (x +y)’ — eyfz\/cos(xz) + sin(z?)

l. Ha pucyHke 2 — pa3zpaboTka aaropuTMa:
— BXOJHBIE IaHHBIE: X, Y, Z — JE€MCTBUTEIbHBIC YHCIIA;

— BBIXOJHBIE JAHHBIE: U— JEHCTBUTEILHOE YHCIIO.

C | )

Brruncnenue u

C )

Pucynok 2 — Cxema anropurMa pelieHus 3a1a4u

2. Ha pucynke 3 — pa3paboTka (pOpMBbL.
Pucynoxk 3 — Buennuii Bug ¢hopmbl

65 J1a6. pab. N1 Cr. rp. 740102 .. LIS

]abEI]_ Beemute sHauenne X 14 textBOX]_
]abEIZ Beegute sHauenwe Y: 0,74 textBOXZ

]ab 613 BeeowTe sHaueHwe £ 1543 tEXtBOXB
] ab e ] ‘4‘ PesyneTaT BRINONHEHWA NpOrpERMMEL:
KT ’ textBox4
Z-19.43

Pesynetat U = 2 40855707308056

-

buttonl

Jl1g BBIBOAA pe3yabTaTOB pabOThI MPOrpaMMbl UCIIOJIb3YETCS TEK- CTOBOE OKHO, KOTOPOE
IPECTaBICHO 3JIEMEHTOM yrpaBieHus fextBox. Ilocne ycraHoBku cBoiictBa Multiline B true
MOSIBJISIETCS BO3MOXKHOCTh PacCTATHBATh 3JEMEHT YIpaBJICHHs] HE TOJIBKO MO TOPU3OHTAIH, HO U
M0 BEPTUKAIU. A TOCIIe YCTaHOBKHM CBoOWcTBa ScrollBars B 3HaueHuwe Both B OKHE TOSBHTCS
BEpPTHUKAJIbHAsI, a IPU HEOOXOJUMOCTH U TOPU30HTANIb- Hasl IOJIOCHI MPOKPYTKHU.
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Nudopmanus, koTopast 0ToOpaxaercs IOCTPOYHO B OKHE, HAX0- JTUTCS B MACCHUBE CTPOK
Lines, xaxxgasi CTpoKa KOTOpPOro umeer TN string. OAHAKO HAMpsMYIO HENb3sl 0OpaTUThCS K
3TOMY CBOWCTBY JUIs JOOABJIEHUS HOBBIX CTPOK, MOCKOJIBKY pa3mep maccuBoB B C# ompene-
JseTcsl B MOMEHT WX HUHHUIManu3auuu. Jisg no0aBieHHsT HOBOTO 3Jie- MEHTa HCHOJb3yeTcs
CBOWCTBO 7ext, K TEKyILIEMY COJEPKHUMOMY KOTO- pOTO MOKHO JO0OaBUTh HOBYIO CTPOKY:
textBox4.Text += Environment.NewLine + "IIpuBet";

B sTroM mpumepe K TeKymeMy COIEPKUMOMY OKHA 0OaBJISETCS CHMBOJ IepeBoja
Kypcopa Ha HOBYIO CTPOKY (KOTOPBI MOXKET OTJIM- YaThCs B Pa3HbIX OMEPALMOHHBIX CHUCTEMaX U
MOTOMY TPENICTABICH CBOMCTBOM Kilacca Environment) u cama HoBas ctpoka. Eciu moGamis-
€TCsl YMCJIOBOE 3HAa4YeHHE, TO €ro MNpeABapUTENbHO HYKHO MPUBECTH B CHUMBOJBHBIN BHUJ
metonoM ToString().

PaGota ¢ mporpamMmoil MpPOUCXOIUT cieayromuMm obpa3zom. Ha- sxmute (IIEIKHHUTE
MBIIIBIO) KHONKY “BbimonHuts”. B okHe textBox4 nossnsercs pe3ynbrar. M3MeHuTe ucxoaHele
3HA4YEeHUs X, y, Z B OKHax textBoxI — textBox3 W CHOBa Ha)XMUTE KHONKY ~BbIMOMIHUTE’ -
MOSIBUT- CS1 HOBBIE PE3YJIbTATHI.

TekcT mporpaMMbl UMEET CJICTYIOIINN BUT:
using System,;
using System.Windows.Forms;namespace MyFirstApp

{

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();

}

private void Form1 Load(object sender, EventArgs e)

{

// BBIBOJT CTPOKH B MHOTOCTpOUHBIH penaktoptextBox4.Text = "Pemenue:";

}

private void button1 Click(object sender, EventArgs e)

{

// CauThIBaHUE 3HAYECHUS X

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

// BeiBog 3HaueHus X B okHO textBox4.Text += Environment.NewLine +"X =" + x.ToString();
// CunThIBaHHE 3HAYECHUS Y

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

// BeiBozt 3HaueHus y B okHO textBox4.Text += Environment.NewLine +"Y =" + y.ToString();
// CauThIBaHUE 3HAYCHUS Z

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

// BeiBon 3naueHus Z B okHoO textBox4.Text += Environment.NewLine +"Z =" + z. ToString();

// Beruucnsem apudmernyeckoe Beipaxkenue 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;

// BeiBogum pe3ynbTar B okHO textBox4.Text += Environment.NewLine +"Pe3ynprar U =" +
u.ToString();

b
b
b
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NuauBuayaabHbIe 32 1aHUS

PemmTe aBe 3amaun U3 NEPBOTO ¥ BTOPOTO YPOBHEN CII0KHOCTH.
3agaum nepBOro ypoBHS CJI0KHOCTH

Boruncnute 3nauenus f u g, ecnu:

Bapuant f g
1 3sin(2%)+0.35x7-3.8 In(x)-x+1.8
2 0.25 x*+3x+2.5 X"* tg x-1/3
3 sin(In[x|)-cos(In|x|) tg(x/2)-ctg(x/2)+x
4 x-2+sin(1/x) 3 X
0.4x ' *+arctg( )-x
5 e *+Infx|-10 x>+3x 1-2x"-cos(3x)
6 cos(2x)-5x +1 3.6"-2.3x7-3
7 1-x" + sin x - In|1+x]| 3. 3.7x 4 x5
8 3 In (x° )+6 In|x|-6 x+3.6x-sin x’
9 x-2x*sin X-cos X 3 x
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*Inlx| cos(arctg’x)-3
13 tg x-3tg"x+0.2tg’x 3*In(x"+2.8)-x
14 ALCCOS X~ |11 0.3x | 1/arctg x+cos x-4.2
15 3x°-41njx-3| (1-2x)/(x*+5.4)
Bapuant f g
16 cos(2/x)-2sin(1/x) arctg x-sin’x+5
17 "¢ *+5In|x-3)| 13x%+13sin x+13cosx
18 B . 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 U Inx
22 v+ X7y + x/4] 3 5xlgx (182
23 51g (x° )+3.2 Igx|-2 7.2"-5x-9.8
24 3 x [ lg | X | |y5—X+Si1’1 X2 |
3 7

25 3 2x Usin | x| 5*1g(x’+9.8)—=x
26 7 305 (]| tgx’ | 2 sin(x’—  /3)|
27 DX Hx+7x/(tg’x +x7)| 5 4301 |cos® ¥ |

2 8
28 9 352 ] 3tex | lg(3x“+6x+81)—y
29 In(xy +6"+31x)+71.5" 3 4x5 l1g|x |
30 51n (x> )+7.2 loga[x|/3 3 5505|1973 |

MPAKTUYECKASI PABOTA Ne 5. Koprexu
MaccuBsl

1.2.1. Co3snanue u BBIBOJ MacCCUBOB
Co3anumM MpoeKT KOHCOJIbHOTO npuiiokenust C#, HazBanue SharpArrays.

Meroa Main.

Chayvana co3gaguM IpsIMOYTOJIbHBIN MacCHUB:

// pa3mep 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);

}
}

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

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

}
Console.WriteLine();

}

3aTeM co31aIuM JOMAaHBIA MAaCCUB:
// TIoMaHBIH MacCUB

int[][] M = new int[size][];

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

// BLIBOAMM MaCCHBbI

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

Console.Write("Ctpoxa {0} : {1}:\t", i, M[i].Length);for (int j = 0; j < MJi].Length; j++) {
Console.Write(M[i][j] +" ");

}
Console.WriteLine();

}

KopTtexu.
Hal}:)f'-II/ITBCH UCIIONIb30BaTh MPUEMBbI 00pabOTKM KOPTEXKEH MPU PEIICHUH MPAKTHUYECKUX 3a/1ad.
X071 BBIMIOJTHEHUS PAOOTHI:

1. Nel. JlomonHuTE IpUBEACHHBIA KOJI, TAaK YTOOBI OH BBIBEJ JIEMEHTHI KOPTEXa countries,
KpOMe MEepBBIX JABYX. Pe3ynbpTaToM BeIBOJA H0JmKHA OBITH cTpoka ('Slovakia', 'Canada’,
'Slovenia', 'Italy’, 'Spain', 'Ukraine', 'Chile', 'Cameroon'). McxoaHblit mporpaMMHBINA KO
countries = ('Russia’, 'Argentina', 'Slovakia', 'Canada’, 'Slovenia', 'Italy', 'Spain', 'Ukraine',
'Chile', 'Cameroon")

2. Ne2. JlomomHuTE IPUBEACHHBIN KO TaK, 4TOOBI IEpeMEeHHas new _tuples, cogepxana
CIIMCOK KOPTEXEH Ha OCHOBE CITMCKa tuples ¢ mocaeaHuM 2JIEMEHTOM KaKJI0TO KOPTexKa,
3aMEeHEHHBIM Ha uncaeHHoe 3Hadenue 100. Mcxomansiii mporpamMmmMubiii ko tuples = [(10,
20, 40), (40, 50, 60), (70, 80, 90), (10, 90), (1, 2, 3, 4), (5,6, 10,2, 1,77)] ...

3. Ne3. JlomoysHUTE IPUBEIEHHBIN KOJ| TaK, YTOOBI OH BBIBET MPOU3BEICHUE SJICMCHTOB
KopTexka numbers. MicxonHbIM nmporpaMMHbIi Koa: numbers = (-6, 41, 43, 47, 53, 59, 61,
-96, 71, 1000, -1) ... # nomxHo nonyuuthes: -646381203181632000

HPAKTUYECKAS PABOTA Ne 6. Co3nanue kiaaccoB B C#
Hemu:
- knaccel CH#.
3amauu:
- CO3J]aHKe CTPYKTYP U KJIaCCOB;
- HaclleZIOBAaHHUE U MOIUMOPPU3M;
- npocTpaHcTBa UMeH.ONOpHBIE TOKYMEHTHI:
2.1. Onpenenenne cTpyKTypHI
Co31aauM NpOeKT KOHCOIBHOTO npuiioxkeHus C#.
Ha3zpanue npoexkra — SharpStruct.

Ctpyktypsl B C# SBISIIOTCS CTPYKTYPHBIM THUIIOM JAHHBIX, HO MPU 3TOM MOTYT 00JanaTh
metoaaMu. OOBSIBUM IEpe]] KIACCOM MPOTrPaMMBI MTepeUrciie- HUE TUIIOB PAOOTHUKOB!
enum emp_type : byte {
manager = 10, grunt = 1, contractor =100, VP =9
}
3aMeTHM, 4TO MBI YKa3bIBa€M THUII IaHHBIX MIEPEUHCICHUS byte.

Hwke 00BsSBUM CTPYKTYPY, ONMMCHIBAIOITYIO pa0OTHUKA:

struct sEmployee {

public emp_type title;public string name; public short deptID;
}
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Crpykrypa C# MOXET MUMETb KOHCTPYKTOp, HO TOJBKO ¢ mHapaMmerpamu. ONHMCBIBa€M €ro B
crpykrype sEmployee:

// KOHCTPYKTOP

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

name = n; deptlD =d;

3

Omnwumem MeTo[ JUTst BbIBoJa nH(popManuu o pabotHuke (nepea Main):

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

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

}

B Main co3gaem npencTaBuTeNs Kiiacca mporpaMmMbl B padoTHuKka bill:

Program t = new Program();

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

s nmpeoOpa3oBaHMsl CTPYKTYPHOTO THIA B CCHUIOYHBIA THUI MCIIONB3YETCS YIaKOBKA.
YakoBKa BBIOJHSIETCS MPOCTO: MPUCBOSHUEM CTPYKTYPHOTO THIIA CCHUIOYHOMY THITY (METOX
Main):

// ymakoBKa CTPYKTYPHOI'0 THUIIA B CCHLIOYHBbIH
object bill_inbox = bill;

OnuieM elle oJuH METOJ KJlacca MPOrpaMMbl, KOTOPBIA pacliaKOBBIBAET CCHUIOYHBIA THIT
B CTPYKTYpHBINA Tum. PacrakoBka Tak)ke BBIMOIHIETCS MPOCTO
MPUBEJICHUEM K CTPYKTYPHOMY THITY:
void UnboxsEmployee(object o) {

// pacmakoBbIBaeM CCbLIOYHBIH THI B CTPYKTypHbIi SEmployee e = (sEmployee)o;
DisplaysEmloyeeStats(e);

}

B ¢ynkimuun Main BeI3bIBa€M HOBBIN METOJI IBAXKIbI:

// ynakoBaHHBIH

t.UnboxsEmployee(bill_inbox);

// KOMIIMJSITOP MPOU3BOAUT YIAKOBKY AaBTOMATHYECKH

t.UnboxsEmployee(bill);

2.2. Onpenenenue knacca

Cozmanum nMpoekT KoHcoybHOTo npuitoskenusi C#, HazBanue SharpClass.

Kiacc B C# onpenensercs npuMepHO Tak ke, Kak 1 B C++:

class Employee {

// 3akpbITBIe JaHHBIEe KJaaccaprivate string fullName; private short empID; private double

currPay;

}
Ecnu B kiacce onpezneneH KOHCTPYKTOp € IapaMeTpamM, ONpeAeseHHe KOHCTPYKTOpa 10

yMor4aHuio (6e3 mapaMeTpoB) ABISIETCS 00s3aTeIbHBIM:

/| KOHCTPYKTOP MO YMOJTYAHHUIO

public Employee() {}

/| KOHCTPYKTOP NpPeodPa3oBaAHUSA

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

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

MeTo bl KJ1acca OnpeaenstoTcst 0OBIYHBIM 00pa3oM:

// MeToA NJIsl yBeJIMYeHNsl 3apPIJIaThl

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

}

A 3TO BUpPTYaJIbHBIA METOI:

// BLIBOIMT CBEECHUSI 0 TEKYLIEM COCTOSTHUU

public virtual void DisplayStats() { Console.WriteLine('"\nUms: {0}", fullName);
Console.WriteLine(''3apmiara: {0}'", currPay); Console.WriteLine(" Ta0eabHblii HOMep:
{0}", empID);

}

Kon meTona Main onpenensieT 1ByX COTPYAHUKOB:

static void Main(string|[] args) {

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

}

3amyckaeM mporpammy, yoexxaaemcsi, 4To CBEJCHUS BBIBOISATCS. BTOpoii cOTpyIHUK:
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 KIIacChl
HogoBBenenne C#, cBsizanHoe ¢ opranuzanueit .NET — BHyTpeHHHE KJ1acChl U 3JIEMEHTHI.
BryTpeHHHEe KITacChl MOKHO HCIIOIH30BATh TOJIBKO BHYTPUTEKYIICH COOPKH.
[Tepen xmaccom Employee onuiiem oauH Takoi BHYTpEeHHUH KJ1acc:
internal class EmployeeHelper {private string helpstring; public EmployeeHelper() { }
public EmployeeHelper(string hs) {helpstring = hs;
}
}

BHyTpeHHMMH MOTYT OBITh TaK)Xe CTPYKTYpPBI, MEpPEUMCICHUS, METOJbl M CBOICTBA.
OnuieM B 37eMeHTaX TaHHBIX Kiacca Employee ccbuiky Ha kimacc EmployeeHelper:
class Employee {
// 3akpbIThIe 1aHHbIe kiaacca private EmployeeHelper helper;private string fullName;
}
B 3TOM HET HMKAKOTO CMBICIIA, TIPOCTO TaK...
2.4. CpoiicTBa B KJ1accax

HoBbIM siBRsieTcs Takke BO3MOXKHOCTH OIPEACNATh HE TOJBKO METOABl KJIACCOB, HO
cBoiicTBa. CBOWCTBO 3a/1aeTcsl Impoleaypamu get (4reHue) u set (3amuch HOBOTO 3HadeHwms ). Mx
elie Ha3bIBAIOT akceccopamMu (OT access) WM Ke rerrepamMu W cerrepamu. HoBoe 3HaueHwme
CBOWCTBA IPH 3TOM yKa3bIBAETCICIICUAIBHBIM CIIOBOM Vvalue.
Onumem cBoiictBo Name niist kimacca Employee:
// cBoiicTBO M3t

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();

/l ncnosib3yeM cBoiicTBo kiaaccae2.Name = "Ann''; e2.DisplayStats();

}

OOpatuM BHUMaHUE Ha OTCYTCTBHUE CKOOOK () Tociie MMeHH cBOKCTBA. CaMOCTOSITETFHO OMUIIIEM
cBoiictBo Salary (3apmuiara).

CBolicTBa MOTYT OBITH TOJBKO ISl YTEHUS M TOJILKO s 3amucu. [Ipumep cBOHCTBA TONBKO IS
YTEHHUSL:

// cBOMCTBO Ta0eIbHBINH HOMEP TOJBKO JJIs1 YTCHUS

public short ID {get {

return emplD;

}
}

(3ametnmM, uTO B COBpeMeHHOM Bepcun C# CBOICTBA, ONMKMCAHHBIC MPOCTHIM CIIOCOOOM (HE
UMEIOIIME aITOPUTMOB), MOXHO YKa3bIBaTh TOJbKO MMEHAMHU aK- CECCOPOB, a KOJ MOXKHO He
MMCaTh.)

B ¢ynkumuu Main BBIBOIMM 3HaU€HHE CBOWCTBA JUIS €2:

Console.WriteLine(' TabeabHnbiii HOomep e2: {0}", e2.ID);
3anycTum mporpammy.
2.5. Crarnudeckuii KOHCTPYKTOP

Eme onHo HOBOBBenenue C# — cTaTMUECKHE KOHCTPYKTOpbl. MX e€IuHCT- BEHHOE
Ha3Ha4yeHHe — 3a/1aBaTh 3HAYCHHs CTATUYECKUM 3JIEMEHTaM JaHHbIX.

Onpenenmnm B kiacce Employee craTtudeckuii siieMeHT IaHHBIX, 3aarOlIHii Ha3BaHUE
KOMIIaHUH:
class Employee {

// Ha3BaHHe OPpraHM3aluu
private static string company_name;
// Ha3BaHUe OPraHu3auuM
private static string company_name;

}

OnuieM cTaTHIeCKUui KOHCTPYKTOP B Kiacce Employee:

// ecTaTH4ecKUil KOHCTPYKTOP

static Employee() { company name="OTH MUDPHN";

}

OnumiemM MeTo/, BO3BpAIIAIOIIMA Ha3BaHUE OpPTraHU3aALINM:

// MeTOox BO3BpalllaeT HA3BaHUE OPTraHU3ANH

public string GetCompanyName() {return company name;
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}

B MeTone Main BbIBeZieM B KOHCOJIb Ha3BaHHUE OPTaHU3AINH
Console.WriteLine('""Metoa: {0}", e.GetCompanyName());

MpbI MOXKEM TaKKe ONpeeTUuTh CTAaTHIECKOE CBOMCTBO B Kitacce Employee:

// MBOICTBO BO3BpalaeT Ha3BaHNE OPTraHU3ALUU

public static string Company {get {

return company_name;

}
}

B koHnie metoa Main ucmosab3yeM 3TO CBOWCTBO:
Console.WriteLine(' CsoiicTBo: {0}'", Employee.Company);

IHNPAKTUYECKAS PABOTA Ne7. OIIEPALIUU: APUPMETUYECKUE,
JJOI'MYECKHUE. OIIEPAIIMU HAZL CTPOKOBBIMHA 1 CUMBOJIBHBIMH
JAHHBIMUA

Apudmerndyeckue onepanuu. 3ajgada; HanumuTe nporpaMmy Ha C#, KOTOpasi pacCCUMTHIBAECT
a0COTIOTHYIO Pa3HOCTh MEXKAY N U 4rciioM 48, T1ie n — 3To Jrodoe 1ennoe uncio. Ecnu n
Oosbirie 48, TO BEpHUTE TPOMHYIO a0COIOTHYIO Pa3HOCTb.
Jlornueckue onepanuu.
Beranciuth 3HaueHUE JTOTHYECKOTO BBIPAKECHUSI PU CISAYIOMNUX 3HAYCHUSAX JTOTHICCKUX
BeauunH X, Y u Z: X = Uctuna, Y = Uctuna, Z = JIoXKb:
a)He X1 Y;0) Xumuue Y;B) Xwm Y u Z.
BrruncanTh 3HaU€HUE JJOTUYECKOTO BHIPAXKEHUS TIPU CIAEAYIOIINX 3HAUCHUSIX JIOTUYECKHUX
BeanunH A, B u C: A = Uctuna, B = JIoxs, C = JIoXb:
a) Awm Buune C;r) AuneBwuu C;
0) ne A u He B; n) A u (ue B unu C);
B) HE (A u C) wiu B; e) A unu (ve (B u €)).
1.3. Crpokn

1.3.1. ®opmaruposanue cTpok
Co3ganum npoekT KoHcoNnpHOro npuioxenus C#, Ha3Banue SharpStrings.

Jlns BBIBOJA JTaHHBIX HCIOJIB3YIOTCS (opmaTel TpeoOpa3oBaHMii, 0003HA- YaeMbIe
OykBamu. MeTton Main.
BriBezieM B KOHCOJTb HECKOJIBKO YHCEN B pa3HbIX opMaTax:
static void strings() {
Console.WriteLine(“C format: {0:C}”, 99989.987); Console.WriteLine(“D9 format:
{0:D9}”, 99999); Console.WriteLine(“E format: {0:E}”, 99999.76543);
Console.WriteLine(“F format: {0:F3}”, 99999.9999); Console.WriteLine(“N format:
{0:N}”, 99999); Console.WriteLine(“X format: {0:X}”, 99999); Console.WriteLine(*“x
format: {0:x}”, 99999);
}
Hampumep, 6ykBa C o3navaer Currency (Bamota), D9 — neBsts mudp, E,
KaK M CJIEIOBAJIO OKHIaTh — 3KCIIOHEHIIUAIBHBIN QopMar, u T.11.

dopmMaTupoBaHUE BBIMOIHAET Takke mMeTon Format kimacca String ¢ mony-ueHHEM HOBOM
CTPOKH:
string s = String.Format(“Ha cu4ety {0:C}”, 99989.987);Console.WriteLine(s);

B kauecTBe mapamMeTpoB CTPOKHU BBIBOJA MOTYT HCIIOJIB30BATHCSI MACCUBBI, TOT 14 MHACKCHI
B 0JIOKax {} COOTBETCTBYIOT MHICKCAM DJIEMEHTA MaCCHBA.
CHauasa Hy»HO cO3aTh MacCHUB 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. Mertoas knacca System.String

Crtpoku B C# ABISIFOTCS BCTPOSHHBIM TUIIOM JaHHBIX, U OHU UMEIOT Koau- poBKYy Unicode.
Crpoku mpoucxosat ot System.String, 1 onepariu co CTpoka- MU — 3TO METOJbI MU CBOMCTBA:
Length — Bo3Bpamaer anuny ctpoku, Concat

— oOwenunsier aBe cTpoku B ogHy, CompareTo — cpaBHUBaeT OHY CTPOKY ¢ npyroii, Copy
— BO3BpalIaeT KOMUIO CTPOKH, U IPYTHE ...

CTpoKHU — CCBIJIOYHBIN TUI JaHHBIX, OJHAKO MPU UX CPAaBHEHUHU IIPH I10- MOILU ONepanuit
«==» U «!=» CcpaBHMBAIOTCS 3HA4YCHUs CTPOK, a HE azapeca o0- mactedl mamsatu. Omeparus +
neperpykeHa TakK, YTO OHa aBTOMAaTUYECKH BbI3bI- BaeT craTtudeckuii meron Concat
(KOHKaTeHaIHsI).

OnucsiBaeMm ABC CTPOKH U CPABHUBACM UX!

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

// cpaBHMBaeM 3HAYEHUSA CTPOK

if (s1 == strObj) { Console.WriteLine(«OmHo u TO #xke»);

} else {

Console.WriteLine(«Pa3Hbie cTpokn»);

}

Yo6exmaemcs, 4To CTPOKH pa3Hbie. KoHKaTeHaIus BBITOIHAETCS MPOCTO:

/| KOHKaTeHauu st

string newstr = strObj + s; Console.WriteLine(“strObj + s = {0}”, newstr);
Jis noctyma K 371eMeHTaM CTPOKU UCIOIB3YEeTCsl UHIeKcaTop, Kak B C:

// MHACKCATOP AJISl JOCTYNA K OTAeJIbHOMY CHMBOJIY CTPOKH

for (int I = 0; I <s.Length; i++) { Console.WriteLine(“Char {0} is {1}”, I, s[i]);
3

1.3.3. Vopasnsromue nociaenoBaTeIbHOCTH

VYpapisionue nocie10BaTeIbHOCTH MPAKTUYECKU Takue ke, Kak B C:

// ynpaBJisilolue mocjae10BaTe;JIbHOCTH

string a, b, ¢;

a = “IIpumenenue \”kaBbryex\””’;Console.WriteLine(a);

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

/l @ OTMEHSET nelcTBUE YHPaBJISAOIIUX nocJeaoBaTeJbHOCTEl ¢ =
@»IlocnenoBarenbuocTu oTMeHeHbl — C:\app\n.file»; Console.WriteLine©;

B C#, kak u B Java, 3HaueHHE CTPOKHU HEIIb3s U3MEHUTh. MeTo/bl Kiacca
System.String BO3BpaIiaT KOMUU CTPOK U C STUM HUYETO HEIb3sI CIENATh.

// cTPOKH He U3MEHSIIOTCS

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

/I meron ToUpper Bo3Bpamaer konui cTpoku string uppers = fixeds.ToUpper();
Console.WriteLine(uppers); Console.WriteLine(fixeds);

1.3.4. MocrpounTens cTpok

Jst paboThI co cTpokamu 0e3 co3nanus Konui Hy>keH StringBuilder:

// StringBuilder padoTaer ¢ 0gHOI CTPOKOIA

StringBuilder buff = new StringBuilder(«0ydep crpoxmn»); buff. Append(«, koTopsblii cTan
aauHHee»); Console.WriteLine(buff);

[Tocne monmydeHHs HYXXHOH CTPOKM HCMOJB3yeM MeTon ToString dYToOBI mEpeBECTH
conepxumoe oowvekTa StringBuilder B 0ObIuHBIN THIT JAHHBIX string:
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/' moayumm string wu3 StringBuilder string e = buff.ToString().ToUpper();
Console.WriteLinel; Console.WriteLine(buff);

1.4. Mepeuncnenns
Co3anum NpoeKT KOHCOJIBHOTO npuiioxenust C#.
Ha3Banue mpoekta — SharpEnums.
bazoBenii Tunm System.Enum umeer MeToapl U CBOMCTBA, KOTOPbIE MOTYT OOJIETYHUTH
paboty ¢ nepeuncieHusMu. Onpeaenum ciieayrouiee nepeurcacHue:
namespace SharpHello {enum emp {
manager =1,
grunt =10,
contractor =100,
VP =99
}
class Program {
B Main BBIBOAMM THII IaHHBIX ITEPESUUCIICHHUS:
// THTI JAHHBIX NePeYHCIeHUs
Console.WriteLine(Enum.GetUnderlyingType(typeof(emp)));
IIpu momomu meroma Enum.Format MoxHO mosyduTh MH(OPMAIMIO O Tie- PEMEHHON
MIEPEUYHCIICHHUS:
// uaopManus o0 NepeMeHHOI MepevncIeHus
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”));
@mnar popmarupoBanusi G 03HaYAET «BBIBECTH KaK CTPOKYY.
[Tpu momommm Merona GetValues MOXHO TTOJIYYUTh MAacCHB 3JIEMEHTOB TE-PEUUCIICHHUS:
// uagopMmanus 00 31eMeHTAX NepeducaeHust
Array a = Enum.GetValues(typeof(emp)); Console.WriteLine(«3;1emenToB {0}.», a.Length);
inti=0;
foreach (emp e in a) {
Console.WriteLine(“Ha3Banue siaementa {0} — {1}”, i++, Enum.Format(typeof(emp), e,
“G”));
}
Csoiicto IsDefined:
// onipeneJisieT HAJIMYME FJIEMEHTA MepevYncJIeHust
if (Enum.IsDefined(typeof(emp), “VP1”)) {Console.WriteLine(“CymecrByer.”);
} else {
Console.WriteLine(«HeT Takoro c;jioBa B nepe4ucjaeHun.»);

}
ITPAKTUYECKASA PABOTA Ne§. CCBIVIOYHBIE THUIIbI JTAHHBIX

1.5. CrpyKTypHBIE M CCHUIOYHBIE THITBI
Co3znanum npoekT KoHcosbHOTro puioxenus C#, nazeanue SharpSAC.
Tunsl C# nenarcst Ha CTPYKTYPHbBIEC TUIBI U CCHIJIOYHBIEC THUIIBI.

K cTpykTypHBIM THIIaM OTHOCSITCSI UMCTIOBBIE THUIIbI, IEPEUYUCICHUS U CTPYKTYphI. [TamMsaTh
JUIsl HUX BBIIENSETCS M3 cTeka Merojaa. [Ipym KOmMpoBaHMU CTPYKTYPHOTO THIIA CO3JIAETCs
nOOUTOBAS KOTIHS.
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K ccbutouHbIM THIIAM OTHOCSTCS KJacchl U UHTep¢eiicsl (a Takxke cTpoku). [lamsaTs ams
HUX BbIJENsIeTca U3 Kyud. [Ipyu KonmupoBaHWU CCHUTOYHOTO THIIA CO3/Aa€TCs €lle OJJHA CChIJIKA Ha
TOT XK€ OOBEKT.

OnunieM cienyromue CTpyKTypy U Kiacc:
struct sfoo {

public int x;

}

class cfoo {

public int x = 100;

}

[IepBoe otnuuue CTPYKTYphl OT Kjlacca — B CTPYKTYpPE HENb3s MHULMAIU- 3UPOBATh
3JIEMEHTHI JaHHBIX, B KJIACCE MOXKHO (M HYKHO). CTpyKTYypbl U KiaccblC# OTIMYAIOTCS TEM, UTO
KKIBIH 2JIEMEHT UMEET CBOU MonudUKaATOp ITOCTymA.

B Metone Main mpoBeieM TeCThI CO CTPYKTYpoi sfoo:

sfoo s1; s1.x =100;

// xonus THIIA

sfoo s2 =s1;

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

// m3MeHHnM $2s2.x = 555;

/I cnoBa BbIBOAMM CTPYKTYPHI s1 1 s2 Console.WriteLine("s1.x={0} s2.x={1}"", s1.x, s2.X);
3amycTum nporpammy. Y OeAuMCs, YTO OOBEKT S2 U3MEHHUIICS.

Taxue >ke TeCTbl HY>KHO BBITIOJIHUTH C Ki1accoM cfoo, Ha3bIBasi IepeMeHHbIe

cluc2:

/] knaccepl

cfoo c1 = new cfoo();

// xonus THIIA

cfoo c2 =cl;

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

/l n3meHnunm c2c2.x = 555;

/I cnoBa BbIBOAMM CTPYKTYPHI ¢l u ¢2 Console.WriteLine("c1.x={0} c2.x={1}", cl.x, c2.x);

Bropoe oTnmume cTpyKTyphl OT Kjiacca — CTPYKTYpYy HE 00s3aTeNbHO CO3- J1aBaTh MpU
MOMOIIH NEW, a MPEICTaBUTENb KJIacca CO3/1a€TCs TOIBKO MPU IO- MOIIU NEW.

1.6. Bce ectb 06BeKT
Co31aauM NpoeKT KOHCOIBHOTO npuiioxkeHus C#.
HasBanwue npoexta — SharpObjects.
B .NET Bce ectb 00BbeKkT, mpon3BoaHbINA 0T System.Object, u Bce 00BEKTHIMMEIOT METOIBI
ToString, GetHashCode, GetType, Equals.
B Main BIBOIMM CBOWCTBA 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();
/| Mudopmanus 06 00beKTe
Console.WriteLine('"ToString: {0}", p1.ToString());
Console.WriteLine('""HashCode: {0}", p1.GetHashCode());
Console.WriteLine(" Type: {0}", p1.GetType());
/] co3naem eme oaHy cchliky Ha p1Program p2 = pl;
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// 06a 3xk3eMILTIsIpa YKa3bIBAKT HA oAHY o0JacTh nmamatu?if (pl.Equals(p2)) {
Console.WriteLine(" Tot ke 3x3emmsip!');

}
}

1.6.1. 3amemenue metonos SystemObject
Co31aauM NpoeKT KOHCOIBHOTO npuiioxkeHus C#.
HasBanwne npoekra — SharpObjectOverride.
OnuceiBaeM kitace Person:

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

public string ssn=""; // HOMep cOHAJBLHOI0 CTPAXOBAHUS
public byte age = 1;public Person() {}

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

}

}

struct sfoo {

3amemnraem 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();

}

Meroa Main:

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

22-2222",98);

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

} else {

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

}

/ meHsieM cocTosiHHMe p2p2.age = 2;

// cpaBHMBaeM 3aHOBO

if (p1.Equals(p2) & & p1.GetHashCode() == p2.GetHashCode()){ Console.WriteLine("P1 u
P2 onunakoBbI");

} else {

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

}

// menmonb3yem 3amenteHHblil meToa ToString:Console.WriteLine(p1.ToString());
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/' WriteLine Be13biBaeT metoa ToString aBToMmaTnyeckn
Console.WriteLine(p2);

Kpome BupTyanbHbIX MeTO10B, System.Object umeeT 1Ba cratuueckux me-toaa Equals u
ReferenceEquals:
// craTmyeckue wieHbl System.Object
Person p3 = new Person("Sally", ""333", 4);Person p4 = new Person(''Sally", '"333", 4);
/| onuHakoBo Jim BHYTpeHHee cocrositnue p3 u p4? Jla! Console.WriteLine("P3 u P4
onuHakoBbl: {0}",
object.Equals(p3, p4));
// IpeACTABJISIOT JIX OHU OJMH M TOT ke 00beKkT B mamaTu, Her! Console.WriteLine("'P3 u
P4 oano u 1o ke: {0}",
object.ReferenceEquals(p3, p4));

3amyckaeM mporpammy, yoexxaaemcsi, uto p3 u p4 0JMHAKOBBI, HO HE OJIHO U TO JKe.
1.7. Cratuueckue meTomsl Kiaacca Environment
Coztaaum NpoeKT KOHCOJIBHOTO NMpuiioxeHus: C#.
HasBanue mpoekxta — SharpEnviron.
Merton Main:
// onepanMoHHAas cUCTEMa
Console.WriteLine("OS: {0}", Environment.OSVersion);
/] TeKyIIM#A KaTaJI0r
Console.WriteLine("Dir: {0}", Environment.CurrentDirectory);
// CHUCOK JIOTUYECKUX TUCKOB
string|] drives = Environment.GetLogicalDrives();for (int i = 0; i < drives.Length; i++) {
Console.WriteLine("Disk {0} : {1}", i, drives[i]);
}
/I Bepeust manargopmsl NET
Console.WriteLine(".NET: {0}", Environment.Version);

1.8. KoHTpOJIBHBIE BOIPOCH M yIPAKHEHMUS

. Onumure curHarypy metona Main.

. Kak nosyuuts 10ocTyn Kk apryMeHTaM KOMaHJHOW CTPOKH?

. Onummre BbIBOJ ¥ (pOPMATUPOBAHHBIN BBIBOJ IEPEMEHHBIX.
. [lepeuncnure CTpyKTYpHBIE U CCHITIOYHBIE THIIBI.

. UeM CTpyKTypHBIE TUIIbI OTJIMYAIOTCS OT CCHUIOYHBIX?

. HazoBure 001mme MeTOI6I BCEX 0OBEKTOB.
INPAKTHYECKAS PABOTA Ne 9. METO/IbI KITACCA SYSTEM.ARRAY

1.9. Cnyuaitnsie uncna

Co31aauM NpoeKT KOHCOIBHOTO npuiioxkeHus C#.
Ha3zpanue npoexra — SharpRandom.
OnuceiBaeM kinacc Teenager:

class Teenager {

/] 1JIS TeHepalMu CJIyYalHbIX YU CeJ

private Random r = new Random();

}

Onumem meton Complain (B knacce Teenager):
public string Complain() {

string[] messages = new string|[5] {

NN kW~
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"A s poxen?", "OH nepBbiii Hayax...", "S ycran...","HenaBu:ky mkoay!", "Bbl Taaak
3a0ayxaaerech!"

$5

return messages|GetRandomNumber(5)];

}

Onumem meton GetRandomNumber (B kimacce Teenager):

public int GetRandomNumber(int upperLimit) {

// Random.Next() Bo3BpaiaeT ciay4yaiiHoe 1ejaoe Yucjao

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

}

Meroa Main:

Teenager mike = new Teenager();

// mike, HAYMHAH KATOBATHCS

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

}

Krnacc Array ompenensier MHOTO TUIe3HBIX MeTo10B: Clear — ouuIaeTAnana3oH MaccuBa,
CopyTo — xomupyer maccuB B Apyroi, Reverse — pac- cTaBiseT 3JIEMEHTHI B OOpaTHOM
nopsiake, Sort — copTupyet MaccuB (ecnu or- peneieH unrepdeiic I[Comparer), u npyrue ...

B Main co3gaem maccuB 1 TpoOyeM HAMTH SJIEMEHT:

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

}

// nouck

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

Pa3BopaunBaem Maccus:

// pazBepHem MaccuB Array.Reverse(N); Console.WriteLine(''PazBepuyTo'); for (inti=0; i
< N.Length; i++) {

Console.WriteLine(N[i]);

3

CopTtupyeM Maccus:

// copTupoBKa

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

3

OunctuM ABa IIEMEHTA:

/I ouncTum 2 3s1ementa Array.Clear(N, 1, 2); Console.WriteLine(" Ounieno");

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

}

Console.WriteLine(''Pa3mep {0}'", N.Length);

IIpakTnueckas padora 10 Ileperpy3ka onepaTopoB u MeTO10B
Hear 3ansaTusa: [losyuynTh NpakTUUYECKHUE HABBIKM CO3J@aHMs IE€PErpyKEHHBIX
OIIepaTOPOB U METOJIOB B KJIACCAX
Ilepedyenb 000py10BaHUS U IPOTPAMMHOIO O0ecTieYeHU s
[epconanbusrit komnbeioTep Microsoft Office (Word, Visio) Microsoft Visual Studio
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Kpartkue Teopernyeckue cBe1eHUs

IMonmumopdusm - obecreynBaeT BO3MOXKHOCTh 3a/IaHMsl PA3IMYHBIX peaTu3aIiuii
HEKOTOPOIr'0 €IUHOIO 110 HAa3BaHUIO METOJAA Ul KJIACCOB pa3/IMYHBIX YPOBHEH HepapXuid. SI3bIK
IPOrpaMMUPOBAHUS  TOJACPKHUBACT  HoauMopdu3M, ecid  Kiacchl € OJUMHAKOBOM
cneuruKanueil MOryT UMETh Pa3IMYHYIO pealn3aliio — HalpHMep, peaau3alys Kiiacca MOKeT
OBbITh U3MEHEHA B MPOLIECCE HACTIEIOBAHUS

B C# nomyckaercss COBMECTHOE MCIOJIB30BAHUE OJHOTO M TOTO K€ MMEHHU JIBYMS WJIU
0oJjiee METOaMH OJTHOTO U TOTO e Kjacca, MPH YCIOBHH, YTO UX IMapaMeTpbl OOBIBISIIOTCS MO-
pazHoMY.

CymiecTBoBaHKE B KJIACCE METOJIOB C OAHUM M TEM K€ UMEHEM Ha3bIBACTCS NEPETPy3KOU,
a caMM OJHOMMEHHBIE METOJbl HA3bIBAIOTCS NEeperpykeHHbIMU. Ileperpy3zka MeTonoB nosesHa,
Korja TpeOyeTcs pemarh MOAOOHBIE 3aJadd C pa3HbIM HaOOpoMm apryMeHToB. lleperpyska
METOJ0B OTHOCUTCS K OJHOMY M3 CIIOCOOOB pean3anuu noaumopdusma B C#.

[Teperpy3ka xapakTepHa U JJIsl 3HaKOB orepanuii. B 3aBUCUMOCTH OT TUTIOB apryMEHTOB,
OIMH M TOT JK€ 3HAK MOJKET BBINOJMHATH (PAKTHUECKH paszHble omeparnuu. Kiaccnyeckum
IIPUMEPOM SIBIISIETCS 3HAK OIEPALUU CI0KEHHS «+», KOTOPBIM UTPAET POJIb ONEpALUU CIOKEHUS
HE TOJBKO N5 apu(hMETUIECKUX JaHHBIX PAa3HBIX TUIIOB, HO U BBIMTOJIHSAET KOHKATEHAITUIO CTPOK.

[leperpy3ka TpeOyeT yTOUHEHHs CEMaHTHKH BbI30Ba MeTona. Korja BcTpeuaeTcs: BHI30OB
HENEPErpy>KEHHOI0 METOJia, TO MM METOJa B BBI30BE OJHO3HAYHO OINPEAEISAET, TEIO KaKOIro
METO/1a JOJIKHO BBIIIOJIHATHCS B TOUKE BbI30Ba. Koraa ske MeTos neperpyeH, To 3HaHUSI UMEHU
HEJOCTATOYHO - OHO HE YHUKAJIBHO. YHUKAJIbHOW XAPaKTECPUCTUKOMN NEPErpyKECHHBIX METOA0B
ABJISIETCS] X CUTHaTypa. [leperpyxeHHble METOIbI, UMEsI OJUHAKOBOE UM, JOJKHBI OTINYATHCS
au00 YMCIOM apryMEHTOB, TUOO WX THUIAMH, JTHUOO KIIFOUEBHIMH CIOBaMH (OTMETHUM: C TOYKH
3peHUs] CUTHATYpBI, KJIto4YeBble cioBa ref u out He OTIMYAIOTCS). YHUKaIbHOCTH CUTHATYpPBI
MIO3BOJISIET BBI3BATh TPEOYEMBIN TIeperpyKEHHBIH METO/I.

[Teperpyska mmpoko wucmoas3yercs npu moctpoennn Ombmmoreku FCL. Hampuwmep,
kiacc Convert, y koToporo 16 MeTonoB ¢ pasHbIMH HMMEHaMH, 3aBUCALIMMU OT LIEJIEBOTO THUIA
npeoOpa3zoBanusi. Kaxaeiii u3 3Tix 16 METOAOB NEPETrpyKeH, U B CBOIO OdYepellb, UMeeT 16
peann3anuii B 3aBUCUMOCTH OT TUIIA UCTOYHHKA.

[Tpumep.
Merton Oyzner 100aBisATh apryMEHTHI IPYT K APYTY U BHIBOAUTH 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();
}

[Tpu BBI30BE MeTO/a, KOMIWIIATOP CaM pemraeT, kakoil Bapuant merona AddAndDisplay
HEO00XOINMO BEI3BATh.
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COBepHIeHHO HEAO0CTAaTO4YHO, ‘ITOGBI METOAbI OTJIIMYAJIUCH TOJBKO THUIIaAMHA
BO3BpaIIaeMbIX 3HadeHUi. OHM MOTYT Tak)Ke OTJIIMYAThCA YHCIOM CBOHMX IapamerpoB. Korma
BBI3BIBACTCS HeperpymaeMbH‘/'I METOHd, TO BBIIIOJIHACTCA TOT €T0 BapI/IaHT, HapaMeTpH KOTOpOFO
COOTBETCTBYIOT (10 TUITY ¥ UMCITY) TIEpEIaBaeMbIM 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 MByuuTh TeOpeTHUECKHUE CBEICHHS U 3aJ]aHNE K padoTe
2 Hcnomnb3ys 3a1aHUE MPAKTHYECKON paboThI 22, cO3/1aTh KOHCTPYKTOPBI K METOABI Kilacca
3 B coorBercTBMM C BapMaHTOM 3aJaHUs COCTAaBUTh OTJIAXKEHHYIO

IporpamMmmy.

IHopsiiok BbINOJHEHUS Pa0OTHI
N3yunth TeopeTHueckre CBEICHHS U 3aJaHNe K paboTe

B coorBercTBHM C  BapuaHTOM 3a7aHus COCTaBUTb OTJIAKCHHYO
IporpamMmy.
Conepxanne oTyera
HasBanue paboTsl
[enb paGoThl

Texuudeckue cpencra oOydeHus

3amanust (YCIIOBHS 331a4)

IopsnoK BEIOTHEHUS PaOOTHI

JIucTuHr OTNIakKeHHOM MPOrpaMMBbI B COOTBETCTBUH C BApUAHTOM 3a/1aHHS
OTBeTbI Ha KOHTPOJILHBIE BOIIPOCHI

Brison

0N N KW

BapuanTsl 3axanuii
Cospnatp B KJacce  METOAbl,  pa3jIHyarolIuecs TUTIOM  BO3BpAIIaeMbIX
3HAYEHUI U TUIIAMU apTyMEHTOB, COJIeprKalllie eperpy3Ky MeToaa:
1. Cymma (0mHOMEpPHBIE MACCHBBI, JIOTHUECKUE 3HAUCHUS, eTIhIe 3HAUCHUS )
2. Pa3HOCTH (MacCUBBI, CTPOKH, LIEJIbIC 3HAUCHUS )
3. IlpousBenenue (MaTpHILIbl, JOTUYECKUE 3HAUCHHUSL, LIETIbIC 3HAYCHNUS )
4. Tlepeceuyenue (MacCHBBI, CTPOKH, TIPSIMOYTOJILHUKH)
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OObenuHeHne (MacCUBbl, CTPOKH, IPSIMOYTOJIBHUKHN)

Ortpuiranue (JJOrudeckrie 3HaUYeHHsI, CTPOKH)

CyMma (BeKTOpa, JIOTHYECKUE 3HAYCHHSI, BEIICCTBEHHBIC 3HAYCHM)
PaznocTh (BekTOpa, OKPY>KHOCTH, BEIIICCTBEHHBIC 3HAUCHMS)

9. IlpousBenenue (BEKTOpa, JTOrMYECKUE 3HAUECHUS, BEIIIECTBEHHbBIE 3HAUECHUS )
10. Ilepeceuenue (OKpY>KHOCTH, TIPSIMBIE)

11. Ob6beauHenne (OKPYKHOCTH, CMEXKHBIE YTJIbI)

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

13. Cymma (BeKTOpa, JIOTHUECKHE 3HAYECHUS], BEIICCTBCHHbIE 3HAYECHUS] )

14. TIpowmsBenenue (BEKTOpa, JOTMUECKUE 3HAYCHUS, BEIIIECTBCHHBIC 3HAUCHUS )
15. Tlepeceuenue (OKpY>KHOCTH, TIPSIMBIC)

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

17. TlpousBeneHue (MacCHBBI, JOTMUECKUE 3HAUCHUS, 1IEITbIC 3HAUCHMSI)

18. PasHocTh (BeKTOpa, OKPY>KHOCTH, BEIIICCTBCHHBIC 3HAUCHMS)

19.  Orpunanue (JIoruueckre 3Ha9EHHsI, CTPOKH )

20. TIlepeceuenune (OKpY>KHOCTH, TIPSIMBIEC)

21. Cymma (OJHOMEpHBIC MACCUBBI, IOTUYECKHE 3HAUCHHS, [1EJTbIC 3HAUCHNS )
22. Pa3HOCTB (MaccHBBI, CTPOKH, IICITbIC 3SHAUCHHS )

23. Ob6beauHeHue (OKPY>KHOCTH, CMEKHbIE YTJIbI)

X

KOHTpO.]'II)HbIe BOIIPOCHI

1. Yro Takoe momumopuzm?

2. Jiia yero npeHa3HAueHA Eperpy3Ka?

3. K xakum 351eMeHTaM Kitacca mpUMeHsIETCs eperpy3ka?

4. Kakue xapakTepuCTHKH OKa3bIBAIOT BIUSHUE HA WIACHTH(PHUKAIIUIO METOJA U
MOTYT OBITh IEPErPYKEHbI?

5. MoxHo 11 nieperpy»arb BCTpOeHHbIE oneparmu CH#?

0. O61mast hopma mieperpy3Ku oreparopa.

7. UeM OTIMYAIOTCS IEPerpy3KH YHAPHOTO U OMHAPHOT'0 OIIEpaTopoB?

IMMPAKTHUYECKAS PABOTA Nel3-15.
Knacc FileStream
Knacc FileStream npencraBiseT BO3MOKHOCTH TI0 CYMTHIBaHUIO U3 (aiina u 3amucu B ¢aitn. O
MO3BOJISIET paboTaTh Kak C TEKCTOBBIMH (aitmamu, Tak ¥ ¢ OwHapHbIMH. OH co3maéres
CIeyIOIUM 00pa3oMm:
FileStream fileStream = new FileStream(path, FileMode.Create);
3n1ech B KOHCTPYKTOp IepeaeTcs JBa mapamerpa: myTh K (aiiny u nepeuncnenue FileMode.
JlanHoe mepeunciIeHUE YyKa3bIBa€T Ha peXHUM JocTyna K ¢ailly MU MOXKeT NpPUHUMATD
CJICAYIOIINE 3HAYCHUS:
Append: ecnu daiin cymecTByeT, TO TeKCT goOaBiseTcs B KoHel (aitn. Ecnu ¢aitna Het, To 0H
coznaercs. @aii OTKPBIBAETCS TOJIBKO JUIS 3AITUCH.
Create: co3zmaercs HOBbIH (aiin. Ecnu Takoi (aii y:xe CyIecTByeT, TO OH Iepe3anichiBacTCs
CreateNew: co3naercst HOBBIN (aitn. Eciin Takoil ¢aiin yxe CymecTByeT, TO OH NPUIIOKEHHUE
BBIOpAChIBaET OIMMOKY
Open: otkpsiBaeT Qaiin. Ecnu ¢aiin He cyniecTByeT, BBIOPAChIBACTCS UCKIIOUCHHE
OpenOrCreate: ecnu (aiis CylmecTByeT, OH OTKPBIBACTCS, €CITU HET - CO3/1a€TCS HOBBIN
Truncate: ecniu aiin cymecTByer, To OH nepe3anuceiBaercs. daiin OTKPHIBACTCS TOJNBKO IS
3aIUCH.
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Taxxe MOKHO UCIIONIb30BaTh CTaTHUECKUE METO I Kiiacca File, Hanpumep
FileStream fileStream = File.Create(path); // co3gaTs HOBBII (aiin

Win
FileStream fileStream = File.Open(path); // oTKpbITh (haiist ¢ OCTYNIOM Ha YTEHUE U 3aMKCh
s paboThI c OMHApHBIMU daitnamu IIpeHa3HaueHa napa

kiaccoB BinaryWriter u BinaryReader. OTu kiaccel TO3BOJISIIOT 4YHWTaTh M 3alMCHIBATh
TaHHBIC B ABOUYHOM (hopmare.

OcHoBHBIE MeTO1a Kitacca BinaryWriter

Close(): 3akpbIBaET MOTOK U OCBOOOXKIAET PECYPCHI

Flush(): ounmaer 6ydep, 1onucheiBas U3 HETO OCTABIINECS JaHHBIC B (haiiil

Seek(): ycTaHaB/IMBaEeT MO3ULUIO B IOTOKE

Write(): 3anuchiBacT JaHHBIE B IOTOK

Oo6mwexT BinaryWriter coznaéres Tak:

BinaryWriter binaryWriter = new BinaryWriter(fileStream);

J1st Toro, 94TO0bI 3aKPBITh OTOKH M OCBOOOIUTH PECYPChl MOXKHO HMCHOIb30BaTh MeTo Close().
Ho ynobnee ucmonap30BaTh TUPEKTUBY USIng

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

using (BinaryWriter binaryWriter = new BinaryWriter(fileStream))

{
b

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

{
j

Bunapusie ¢aiinbl (3amuch)

Co3naiite METOT

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

KOTOPBI 3amuchiBacT B (aiia IenbplXx 4Yucen HaO0op 3HAYCHHWH, NEPEUHCICHHBIX Yepes
3anaTyo. Yka3zanue EcTb pazHble BUIbI OMMOOK, IPH KOTOPOM paboTa ¢ (ailiioM HeBO3MOXKHA,
HaIrpuMep OTCYTCTBHE TIpaB IOCTyma K ¢ainy. UToObl mporpamMmma He "BhuleTana', HCIOIb3yHUTE
KOHCTPYKIIHUIO try...catch

try

{

}

catch (IOException e)

{
}

Hcnonp3yiiTe try... catch B MeToe miii moMecTuTe B OJI0K try BRI30B METO/IA.

UreHue 31eMeHTOB U3 (aiina (mociaenoBaTeabHbIi T0CTYI)

Jns  ureHuss 3HaueHMd U3 (Qaitma  ucnoiab3dyeM o0BeKT THma BinaryReaderm  ero
metonel ReadBoolean(), ReadChar(), ReadDouble(), ReadInt32()u  1.n. Co3manme oObekTa
BinaryReader ananornyno co3ganuio o0bekTa kiacca BinaryWriter. [l mocnmemoBaTenbHOTO
YTEHHsI SJIEMEHTOB U3 (paiiya UCIOIb3yeM ITUKIT:

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

// 3anuch nHpOpManuu B (aitn

// 3anuck uHpOpMaIHK B (aiin

// K01, BBI3BIBAIOIIHNI OITHOKY

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

{
while (binaryReader.PeekChar()!=-1)
{
// 06paboTKa 3HaUECHU I
}
}

Co3naiite METOT
static void ReadFile(string path, uint n = 10, string delimiter =", ")
KOTOPBIN MPUHUMAET UMsl (haiijia 1EeIbIX YUCENT M BEIBOJAUT MX HA KOHCOJIb O N YHCel B KaXI0u
cTpoke (3HaueHue mo ymomvanuio it N = 10, N > 0). Jna mycroro ¢aiina BBHIBOAUTH
coobmenue <empty file>. (Mcnons3yem cBoiictBo Length o6wekra FileStream)
Urenue 31eMeHTOB U3 (aiina (MpOu3BOIBHBINA JOCTY)
B derpipéx crmenyrommx 3amadax wucmoiabdyeM Merton long Seek(long offset, SeekOrigin
origin) ycTaHaBIUBAET MO3UIMIO B IMOTOKE CO CMEIICHHWEM Ha KOJHMYECTBO OAWT, YKa3aHHBIX B
napameTtpe offset. SeekOrigin - mepedncinenue ¢ Tpems 3HaYCHUSIMHU
SeekOrigin.Begin: Hauano Qaiina
SeekOrigin.End: konen daitna
SeekOrigin.Current: Texy1as mo3uius B (aiiie
CwMmernieHre MOXKeT OTpUIATENbHBIM, TOTIa KYpCOp CIIBUTAeTCsl Ha3ald, €CIU MOJOKUTENBHOE - TO
Briepe. Eciu MBI XOTUM IpodnTaTh U3 (haiiina HeablX YUCeT TPEThe YUCIIO, MBI ITHIIEM:
using (FileStream fileStream = File.OpenRead(path))
using (BinaryReader binaryReader = new BinaryReader(fileStream))
{

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

Console.Write(binaryReader.ReadInt32());
}
Jan OwnHapsbid ¢aiin nenbix uncen. OOHYIUTH €ro MUHUMANbHGIU YJIEMEHT (CYUTaTh, YTO B
daiine o exuHCTBeHHBIN). Eciu daiin myct, Hu4ero He aenarh. Y kazanue. Bo-nepBbix, cienyer
HaWTH TIO3UIMI0 MHUHUMAJIBHOTO JjeMeHTa (mois3yschk Position).Bo BTOpeIX, ¢ momoIisio
metona Seek, crmemyeT mepelTH B MO3WIMI0O MHHHMAIBLHOTO JJIEMEHTAa W 3amucath B (Qaiin
MEPEMEHHYIO C HYJIEBbIM 3HaueHHeM. TecTupoBanue. B 0CHOBHOM mporpamMme sSIBHO CO3JailTe U
oOpaboTaiite yetbipe (aiina (00s3aTENBHO MPOBEPHUTH MYCTOH M (aill U3 OAHOTO DIIEMEHTA).
Jlna kaxxgoro Qaiina: pacrneyaTaTb HCXOIHOE COACPKUMOE, OOHYIUTh MUHUMAJbHBIN 3JIEMEHT,
pacrieyaraTh cojaepkumoe (Qaiiia mocie HW3MEHEHHs. YKa3aHue K TeCTHPOBAHMIO. Y JOOHO
3amucaTh UMEHa CO3JJaHHBIX (DaiJIOB B MACCHUB CTPOK U 00pabOTaTh MX B IUKIIE.
Jlan OuHApHBII (aiin HenpIX yrcen. YBEIUYUTh BCE €ro AJIEMEHTHI B /1Ba paza. TectupoBanue. B
OCHOBHOW TIporpamme sIBHO co3faiiTe u oOpaboraiiTe ueThipe ¢aiina (00s3aTeIbHO MTPOBEPHUTH
nycTol U (aiia U3 OHOTO IEMEHTA).
Jan ¢aiin nensix gncen (BO3MOXKHO IycToi). UHBepTHpOBaTh €ro (TO €CTh M3MEHUTh B HEM
MOpSOK  DJJEMEHTOB Ha  oOpaTHblil).3ameuanume. He 3a0ynbre, UYTO  HCHOJIB30BaTh
BCIIOMOTATeNbHBIN  aiin sanpewaemcs. TectupoBanne. B OCHOBHOM TmporpamMme co3aaTh H
oOpaboraTh ueTblpe ¢aitna (00s3aTeNbHO NPOBEPUTH MNYCTOH, (aiim M3 OAHOTO U ABYX
3JIEMEHTORB).
Jan OuHapHbld (aiin. YaBouTh ero pasmep, 3amucaB B KoHell (aiiia Bce €ro HCXOIHbIE
3JIEMEHTHI B oopamnom nopsanke.3ameuanue. He 3a0ynbTe, 4TO UCIOJIb30BATh
BCIIOMOTATeNbHBIN (aitn 3anpewjaemcs.TectupoBanue. B 0CHOBHOM IporpamMme sIBHO CO3/1aiiTe
u oOpaboraiite Tpu ¢aiina (00s3aTebHO MycTon (haiii, (haits u3 0JHOTO MEIOTO YHCIIA).
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O06paboTka TeKCTOBBIX (hailioB
// ik mo ctpokam (aiina - mepBeIi Crocod
using (var sr = new StreamReader("a.txt"))

{
string line;
while ((line = sr.ReadLine()) != null)
Console.WriteLine(line);
b

//Iluk o cTpokam (aiina - BTopoit crnocod
using (var sr = new StreamReader("a.txt"))
{

while (!sr.EndOfStream)

Console.WriteLine(sr.ReadLine());

}
Jan TekcToBbIi daitn. BeiBecTn Bce CHMBOJBI, COAEpKamuecs B 3TOM (aiisie, ¥ UX KOJIbI
(ucnonmp3yiite meton Read()) . Ilocumrtath oOIIEee KOJWYECTBO CHUMBOJIOB B BBIXOJIHYIO
MEPEeMEHHYIO METOJa. BBISICHHTH, Kakue KOABl y CHMBOJOB, 0003HAYAIONIMX KOHEIl CTPOKH
(OTBET yKaXuTe B BHJI€ KOMMEHTapHs). BeISICHUTE KO po0ena.
Hano 1emoe HeorpunarenbHoe uyucio Nu cumBon C. Co3maTh TEKCTOBBIM  (haid,
coaepkamuii N cTpok, nepBas U3 KOTOPBIX COCTOUT M3 OJHOr0 cuMmBoja C, BTOpas — U3 JIBYX,
TpeThst — u3 TpEX u T.1. ([Tonmp3yemcst meronamu Write() u WriteLine())
Janbl nBa TekcToBBIX (haiinma. JlomwcaTth comepumMoe BTOporo daiiga B KOHEI[ TEpPBOTO.
(Ucnonb3yem StreamWriter, HAWITUTE MOAXOAAIIUN KOHCTPYKTOD)
Jan TekcTtoBpId (aitl. YaganuTh W3 HEro BCE NYCThIE CTPOKHU. YKa3aHue. Bce 3amaum
HA U3MeHeHue COJEPKUMOT0  TEeKCTOBOoro  (Qaitma  (KpomMe  JOMOJHEHHWs)  PEmIaloTcs
C HCMoJIb30BaHHMeM BpeMeHHOro aiisa. Coznanue BpemMeHHOTO (paitima oOCyKnaeTcs Ha
JaHHOU CTpaHuIIE. Bam HeoOxoammo Hanucathb BCIIOMOTaTENbHYIO
dbyakuuro MakeTempFileName nist  renepanun  umMeHu BpeMmeHHoro (aitma. Ilepenenaiite
(GyHKLHMIO C TaHHOW cTpaHulbl HA 36K C# U nHUIManu3upyiire newFileName o onucanHomy
Ha CTpaHUIE NPUHIUITY.
CpenctBa System.1O.File 11 paGoTsl ¢ TEKCTOBBIMU (aiiamu
Jlan TexcToBbIf daiina. OnpenenuTh KOJIMYECTBO MYCTHIX CTPOK B 3TOM (haiisie, MCIOJIB3Ys
crarnueckuii Meton ReadLines kmacca System.1O.File.
Jan csv-daiin, comepxammuii mensie uynciaa. Hatu cymmy 4ymcen B Kakaod cTpoke daiiia
(pemienre ohopMUTH B BUAC (YHKIIMH, BO3BPAIIAIONICH MacCHB IENbIX uucen). s mycToi
CTPOKH CJeayeT Bo3Bpamarh HoOJb. 3ameuyanue 1.Kaxnmas crpoka daiina B ghopmame
CSV (comma-separated values — 3HaueHHs, pa3AeiEHHBIC 3alATHIMU) COJACPKHUT 3HAYCHHS,
paznenéunpie 3amsaThiMH. YKa3zanue 1. Mcmons3oBare meton Split s W3BICUECHHUS] YHCEN W3
CTPOK u meton int.Parse amst npeoOpa3oBaHus ux K TUMy integer ass
cymmupoBaHus. 3ameuanue 2. 3a1a4y MOXHO pellaTh C UCHOJIb30BaHUEM SBHBIX ITUKJIOB, JINOO
C UCIOJIH30BAaHUEM METO0B MOCIEA0BATEIHLHOCTEH.
Jlannas 3a0aua ne mpedyem umerust coO0epHcUMO20 Patinos.
Co3narh B TekylleM Kartanore mamky text files, co3gare TaM HECKOJIBKO TEKCTOBBIX (haiiyioB
MPOCTO «PyKaMU», MO>KETE€ CKOITUPOBATh TyJa UMeroIuecs (anbl).
BriBectn mMmeHna daiinoB katasora text files (mpomeaypa ¢ OIHUM mHapaMeTpoM — HMEHEM
KaTajora).
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[lepenmenoBaTh Bce TEKCTOBbIE (haitnbl Karanora text files, no6aBuB k uMeHam npeduxc help-.

OT0 cienyeT BBIIOJHUTH B MPOLEAYpPYy C JBYMS MapaMeTpaMH — HMEHEeM Karajora u
npeduKcom).

CHoBa BBIBECTH UMeHa (haiIoB KaTajora.

Ykazauus.

UtoObl  MONMYYUTh CHUCOK HWMEH  (ailoB  Kartajora, HCIOJB3YHTE  CTAaTUYECKHM
merox System.lO.Directory.GetFiles. TekymeMy  KaTajlory  COOTBETCTBYeT — HUMs .,
pomuTenbsckomy — ...

UroObl oTnenuTh cOOCTBEHHO HMMs (Qaitna oT Bcero myTd K aitnmy (aOCOTIOTHOTO WU
OTHOCHUTEIILHOT0) UCToyIb3yiTe crarnueckuii meton System.[O.Path.GetFileName.

s dbopmupoBaHus UMEHU daiina C yTEM o yTH U UMEHU
ucnonb3yiite System.[O.Path.Combine.

Urto0bl neperMeHoBaTh (aiis, ucnonb3yire cratuueckuit meron System.lO.File.Move.

Jlano HaTypanpHOE 4uciio K B TeKCTOBBIN (aiti, conepskamuii cioBa. Co3aaTh TEKCTOBBINA (aiil
M 3amMcath B HEro BCE CIIOBa JUIMHBI K U3 HCXOAHOTO (aiija Mo OAHOMY CIIOBY B
cTpoke. Yka3zanue. Bocronb3yiiTech meroaoM System.lO.File.ReadAllText ays YTEHUS
MCXOIHOIO daiina u System.lO.File.WriteAllLines ans 3aMnucH HOBOI'O
daiina. 3ameyanue. CIOBOM cYUTaTh HAa0Op CHUMBOJIOB, HE COJAEpXAIIuil MpoOeoB, 3HAKOB
NpENUHAHNS U OTPaHUYEHHBIN poOeraMu, 3HaKaMH MPENMHAHMS UM Ha4aJIOM/KOHIIOM CTPOKH.
Ecnu ucxonmuerit (aitn HE COIEpPKUT CIOB JUIMHBI K, TO OCTaBUTh PE3yJbTHPYIOMUN (aiin
nycteiM. TectupoBanme. Co3narsy karajor input-files/task-04 u  106aBUTh TyJa HECKOJIBKO
BXOJIHBIX TEKCTOBBIX (haillloB, Ha KOTOPBIX BbI IMPOBOJUTE TECTHpPOBaHHUE. YOETUTHCS, UTO
COOTBETCTBYIOIIME PE3YIbTUPYIONIUE (PaliiIbl COAEPHKAT TO, YTO HYXKHO.

Jlan TekcToBBIA (Haiiyl, B KaKIOH CTPOKE KOTOPOTO 3alMCAHO OJHO WU HECKOJBKO CIIOB.
Co31aTb HOBBIN TEKCTOBBIN (paiii U3 OTHON CTPOKH, B KOTOPOIl uepe3 mpoOelt 3anucaHbl epBble
CJIOBa CTPOK UCXOAHOTO (haiiia, 3aKkaHYMBAIOIIKUECS Ha 33JaHHYIO TIOJICTPOKY.

MMPAKTUYECKAS PABOTA Nel8
uHKancyasuusa C#
1. IEJIb PABOTBI
Lenpio paboTHI SBISETCS OCBOUTH OCHOBHBIC HABBIKH PA0OTHI ¢ OOBEKTAMU U KJIACCAMH, a TaK
K€ U3YIUTh CBOMCTBA U METO/IbI HEOOXOAMMBIE IS co3AaHus mporpamm C#.
KPATKHE TEOPETUYECKUE CBEJAEHUA
Knacc B C#, kak ¥ B JIpyrux s3blKax MPOTPaMMHUPOBAHUS, — O3TO MOJIb30BATEIbCKUNA THI
nanHeix (user defined type, UDT), KOTOpBIi COCTOMT W3 JaHHBIX (YacTO HA3BIBAEMBIX
aTpulOyTaMy WU CBOMCTBAMM) U (PYHKUUSMHU ISl BHIMOJTHEHUS C 3TUMHU JAaHHBIMU Pa3IMYHbIX
neicTBuil (3TH QyHKIMKU OOBIYHO HA3BIBAIOTCS MeTohamHu). Kitacchl MO3BOJISAIOT TPYNIIUPOBATH B
€MHOE 1IeJI0€ JTaHHble M (YHKIMOHATIBHOCTh, MOACTUPYS OOBEKTHl peaibHOro mupa. MimeHHo
9TO CBOMCTBO KJIACCOB M 00ECIEYMBAECT OJHO M3 HanOoJiee BAXKHBIX MPEUMYIIECTB OOBEKTHO-
OPUEHTUPOBAHHBIX S3BIKOB MPOrPaMMUPOBAHUS.
Crounmbl 00bEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHUS
B nmro6om si3p1ke mporpammupoBanus C# peaan30BaHbl TPU BAKHEUIIIUX MTPUHITATIA — «CTOJIIA»
00BEKTHO-OPHEHTHPOBAHHOTO TIPOTPAMMHUPOBAHUSI:
* UHKATCYJISIIHS: KaK 0OBEKThI IPSYYT CBOE BHYTPEHHEE YCTPONUCTBO;
* HaclleJOBaHUE: KaK B 3TOM SI3bIKE MOJJEPKUBACTCS TOBTOPHOE MCIOJIb30BaHUE KOA;
* MOTUMOPGU3M: KaK B 3TOM SI3bIKE peaqr3oBaHa MMoJIep>KKa BHIITOJIHEHUS HY>KHOTO IeHCTBUS B
3aBUCHUMOCTH OT THIIa MEePEeIaBaeMOro 00HEKTa
Nuxancynsamus
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[TepBeIii  «cTON» OOBEKTHO-OPUECHTHPOBAHHOTO MPOTPAMMHUPOBAHUS — 3TO HHKATICYJISITHS.
Tak Ha3pIBaeTCsl CHOCOOHOCTH MPSTATh JETalld pealu3allid OOBEKTOB OT MOJb30BaTesen
THX 00BEeKTOB. Hampumep, mpeanonoxuM, 4yTo Bl co3aanu kiacc ¢ umenem DBReader (mms
paboThl ¢ 6a30i1 TaHHBIX), B KOTOPOM OIpeesieHo ABa rimaBHbIX MeTona: OpenO u Close().;

// Knacc DBReader ckpbIBaeT 3a cueT MHKAICYISIUH TOAPOOHOCTH OTKPBITUS

// v 3aKkphITHS 623 TAaHHBIX

DBReader f

new DBReaderO;

f.Open("C:

\

foo.

m

df"};

// BeimomnHsieM ¢ 06a30¥ JaHHBIX HY)KHBIC HAM JEHCTBUS

f.Close()

3

2

Ham Bemvbinmenssiii k1acc DBReader nukamncynmupyer BHyTpeHHHE MOAPOOHOCTH TOTO, Kak
UMEHHO OH OOHapy>XUBAaeT, 3arpy’kKaeT, BBIMOJHIET ONEpalMd U B KOHIIE KOHIIOB 3aKPbIBAET
¢aitn gaHHBIX. 3a CUET WHKANCYISALUU HPOrPaMMHUPOBAHHE CTAHOBUTCS TPOIIE: BaM HET
HEOOXOAMMOCTH  OECIIOKOUThCS 00  OTPOMHOM KOJMYECTBE CTPOK  KOAQ, KOTOpPHIC
BBITIOJIHSIOT CBOIO 33/1a4y CKpBITO OT Bac. Bce, uro oT Bac TpedyeTcss — co37aTh 3K3EMILIp
HY)KHOTO KJlacca M TepenaTtbh eMy HeoOXOAMMbIe COOOIIEeHHs (THUNA «OTKPHITH (aiiia ¢ UMEHEM
foo.mdf).

HacnenoBanue: OTHOLIEHUS «OBITH» U «UMETH)

Crnenyromuii  cronn  0OBEKTHO-OPHEHTUPOBAHHOTO — MPOIPAaMMHPOBAHUS — HACIEIOBaHUE.
[Ton HMM mMOHUMAaeTCsi BO3MOXKHOCTb CO3/1aBaTh HOBBIE OIpPENEICHHS] KJIacCOB Ha OCHOBE
CYLIECTBYIOIIUX. B CyIIHOCTH, HacjelOBaHUE IIO3BOJIIET BaM pAacIIUPSATh BO3MOKHOCTH,
yHaclieZJOBaHHbIE OT 0a30BOro Kjacca, B COOCTBEHHOM MPOU3BOJAHOM KJjlacce.

OTtHomieHue «ObITh»

Kak Mb1 momHuMm, Ha BepmmHe mo0ou uepapxum B .NET Bcerma Haxomutcs 0a30BBIf
kiaacc Object. B Hamelf cuTyauuum BO3MOXKHOCTH JTOTO KJlacca BHAydale JONOJIHSIOTCS
BO3MOXKHOCTSIMH, IPUBHECEHHBIMU KJlaccoM Shape. Peub uner o cBoiicTBax, mojsix, METoax U
COOBITHSIX, KOTOpBIE SIBIISIOTCS OOLIMMM JJISI BCEX T'€OMETPHUYECKUX (UTYp

(shapes). Kmacc Hexagon (mecTuyroiabHUK), TPOM3BOAHBIN oT Shape, pgomoiHsET
BO3MOXXHOCTH TNPEABIIYIINX JBYX O0a30BBIX KJIACCOB CBOMMH COOCTBEHHBIMH YHUKAJIbHBIMH
CBOMCTBaMH.

Korpga Bamu kinaccel

CBS3BIBAIOTCA JPYr C JPYrOM OTHOILIEHUSIMU HAacleAOBaHUSA, OTO O3HA4aeT, YTO BbI
yCTAQHABJIMBAaETe MEXAY HHMU OTHOWICHHS Tuma «ObITb» (is-a). Takoil THUO OTHOIICHUI
HA3bIBACTCS TAK)KE KJIACCUYECKUM HACJIEI0BAaHUEM.

B mupe 00BEKTHO-OPHEHTHPOBAHHOTO MPOrPAMMHPOBAHHUS HCIIONB3YyeTCs emle oaHa (opma
MOBTOPHOTO MCIOJIb30BaHUA Kofa. JDTa (hopMa Ha3bIBAETCS BKIIOUEHUEM-ENIETHPOBAaHUEM (MU
OTHOILIEHHEM «UMeTh» *—has-a). [Ipu ee ucnonbp30BaHNU OMH KJacc BKIIOYAET B CBOI cOCTaB
JIPYTroi ¥ OTKPBIBAE€T BHEUTHEMY MUPY YacTh BO3MOKHOCTEH 3TOr0 BHYTPEHHETO KJacca.
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[Momumopdu3m: KIaCCHUECKUI U 111 KOHKPETHOTO CIydast

[Tocnenuuii, TpeTHit CTOAN  OOBEKTHO-OPUEHTUPOBAHHOTO  IPOTPAMMHPOBAHHS — 3TO
noauMopdusmM. MOXKHO CKa3aTh, YTO 3TOT TEPMHUH ONpPEAEISICT BO3MOXKHOCTH, 3aJI0KEHHBIC B
A3bIKE, TI0 MHTEPIIPETAllUH CBSA3aHHBIX OOBEKTOB OAMHAKOBBIM 00pa3oM. CyilecTByeT ABe
OCHOBHBIE PA3HOBUIHOCTH MOTUMOP(GHU3MA: KIIACCUICCKHUI MOTUMOPPU3M U TOTUMOP(HU3M ISt
KoHKpeTHOoro ciydas» (ad hoc). Kmaccudeckuit monmmmopdu3M BeTpedaeTcss TOIBKO B TeX
SI3bIKAX, KOTOPBIE MOJJEPKUBAIOT KJIACCUYECKOE HACJIeI0BaHKE (B TOM YHCIe, KOHEUHO, U B C#),
[Tpu xkmaccuyeckoM monuMopdu3Me Bbl MOKETE ONPEICIUTh B 0a30BOM KJlacce Ha0Op YJICHOB,
KOTOpble MOTyT OBITh 3aMeUIeHbl B MPOM3BOAHOM kiacce. llpum 3amemieHnn B
MIPOM3BOJIHBIX KJIaccaX 4YIEHOB 0a30BOro Kjacca 3TH MPOU3BOJHBIE KiIacChl OYAYT MO-pa3zHOMY
pearupoBarth Ha OJIHU U T€ ke 0OpaIieHus.

Jlns mpumepa MBI BHOBb OOpaTHMCSl K Halleill MepapXxuu reoMeTpUYeCKUx Quryp.
[Ipennonoxum, 4to B Ki1acce Shape (reomerpuueckas ¢urypa) onpenenena ¢pynkuus Draw() —
pucoBaHMe, KOTOpas HE NMPUHHMAaET MapaMeTpoB M HUYEro He Bo3BpamiaeT. [Tockonbky
reoMeTpuueckue (GUrypsl ObIBAIOT PA3HBIMH U KaXAbIH TUI (UTYpHI TOTpeOyeTcss n300pakaTh
CBOMM COOCTBEHHBIM YHUKaJIbHBIM CIIOCOOOM, CKOpee BCEro, HaM MOTpedyeTcsl B MPOU3BOIHBIX
kimaccax (takux kak Hexagon — mectuyronbHuk u Circle — OKpyXHOCTB) C€O31aTh CBOA
cobctBeHHBIN MeTo Draw(), 3amecTuB uM Metoa Draw() 6a3oBoro kiacca

Knaccuuecknii momumopdusm

Knaccuueckuii moauMoppu3M MO3BOJSIET ONpPENeisiTh BO3MOKHOCTH BCEX IPOU3BOAHBIX
KJIACCOB TpH co3laHuu 0a3oBoro kjiacca. Hampumep, B Haiem mnpuMmepe Bbl MOXKETE OBITh
yBepeHBI, uTO0 MeTojl Draw() B TOM WM WHOM BapuaHTE MPHUCYTCTBYET B JIIOOOM KJjacce,
npou3BogHOoM OT Shape. K g0CTOMHCTBaM KJIacCMYECKOTO MOIMMOpP(H3MA MOXKHO OTHECTH
TakK€ M TO, YTO BO MHOTHX CHUTYalUsiX Bbl CMOXKeTe€ M30eXaThb CO3JaHUS MOBTOPSIOLIMXCS
METOJIOB JUIsl BBIIONHEHUs cxoxkux onepauuid (tunma DrawCircle(), DrawRectangle(),
DrawHexagon() u T. 1.).

Bropas pa3zHoBuAHOCTH monumopduzMa — noauMophusM s KoHKpeTHoro ciydas (ad hoc
polymorphism). Dtor TuUnm mnoauMopdu3Ma TO3BOISET O0OpamaThCs CXO0XHUM 00pa3oM K
00BEKTaM, HEe CBSI3aHHBIM KJIACCUYECKUM HACITICTOBAHUEM.

Jocturaercs 3TO O4E€Hb MPOCTO: B KAKIOM W3 TaKUX OOBEKTOB [OJKEH OBITb METOI C
OIMHAKOBOM CHUTHAaTypoil (TO €CTh OJMHAKOBBIM HMEHEM METOAa, MPUHUMACMBIMU
napaMeTpamu U TUIOM BO3BpalllaeMOro 3HaueHHUs. B s3bIkax, MOAAEPKUBAIOIINX
MOIUMOP(H3M ITOTO THITA, TPUMEHSIETCS TEXHOJIOTUS «I103AHer0 cBs3biBanms» (late binding),
Korna TUnm OOBEKTa, K KOTOpPOMY MPOUCXOAUT oOpalleHue, CTAaHOBUTCS SICEH TOJBKO B
MPOIIECCE BHITIOJHEHUS MPOTpamMMbl. B 3aBUCHMOCTH OT TOTO, K KAKOMY THITY MBI oOparmaemcs,
BBI3bIBa€TCS HY)KHBIN MeTOJ. OnuileM Kiacc Kak CTPYKTYpPY HaHHBIX, COAEPXKAILIYI0 YJICHBI -
JMaHHbIe (TaKMe Kak KOHCTAaHThI W TIOJIsA), (DYHKIMOHAJIBHBIE 4YIIEHBI (METOMABI, CBOMCTBA,
COOBITHSI, WHIEKCATOPBI, ONEPATOPbI, KOHCTPYKTOPBHl U JAECTPYKTOPHI) M BIIO)KCHHBIE THIIBI.
Kraccel Takxke moanepKuBarOT HacIeI0BaHUE.

[Ipocreiimee 0OBSIBICHUE KIacca BBITIISIUT TaK:

// Knacc o0bsiBIIeHHBIN Kak public, 10CTyneH 0TOBCIOY, BKIIIOYast Jpyrue cOOpKu

// MoxHO Takxe HanmucaTh internal - kjacc OyeT JOCTyIeH TOJIBKO U3 TEKYIIEeH COOpKHU

public class HelloWorldClass

{
public void HelloWorld()

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

j
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}

MosxHo

TaKKe

crenaTh

KJ1acc

aOCTPaKTHBIM

: public abstract class AgentFactory

{
public void Writelnfo()

{

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

b
public abstract Agent CreateAgent();

}

Takue Kiacchl MOTYT COAEp)KaTh aOCTPAKTHBIE METOABI (METOIbI, KOTOpPBIC HE peaH30BaHbBI
B TEKYIIIEM KJIacce, HO JOJDKHBI OBITh PEATM30BaHbI B HEAOCTPAKTHBIX TOTOMKAX ).

AOCTpakTHBIE KJIACChI HE MOTYT OBITh WMHCTAQHIIMPOBAHBL. TO €CTh JUIS HCHOJIb30BaHHUS
3TOTO KJIacca, JOJDKEH ObITh HAIIMCAaH IIOTOMOK:

public class FootballAgentFactory : AgentFactory

{
public Agent CreateAgent()

{
return new FootballAgent();
}
}

Ecin ke BBl HA00OpPOT HE XOTHTE, 4YTOOBI OT BalIero Kjacca KTO-TO HAaCJeI0BaICs,
o0BsiBUTE ero Kak sealed: pub
lic sealed class IAmTheCoolest

{
public void WhoAmlI()

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

}
//

DTO MPHUBEIET K OIUOKE KOMIHIISIIUH

public class IAmMoreCoolThanTheCoolest : IAmTheCoolest
{

public void |

AmTheCoolest()

{

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

}

}

KaK BBbI y>1<e IIOHAIH, ITOCIIC ABOCTOYUA yK%bIBaGTCSI KJjacc, OT KOTOpOFO HaCJ'Ie,Z[yCTCSI I[aHHBII‘/JI.
Hacnenoarbcs B C# MOXKHO TOJBKO OT OJIHOTO Kjacca, HO MOXHO pPEan30BbIBATH
HecKoJIbKO nHTepdeiicos: public class Basel

{
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}

public class Base2

{

}

public interface Interfacel
{

}

public interface Interface2
{

}

// TlompITKA HACIEIOBAaHUS HECKOJIBKHUX KJIACCOB IIPUBENET K OMINOKE
public class MyClass : Basel, Base2

{

}
//

3aT0 MOKHO peaTM30BbIBATh HECKOJILKO HHTEP(EHCcOB
public class MyClass2 : Basel, Interfacel, Interface2

{
}

Ecnim wHe yka3zan HuKakoid ©0a30BBIM KJacc, TO KJIacC AaBTOMATHYECKH CUMUTACTCA
HacleHUKOM Kiacca System.Object mnm mpocto object. B Tene kiacca OOBSBISAIOTCS €ro
uiieHbl. J{aee Mbl onuIeM Bce BUIBI WICHOB Kilacca.

[Tomna

[Tone mpencraBisieT NMEPEMEHHYIO, CB3aHHYIO C JAHHBIM KIACCOM WJIH €T0 SK3EMILISPOM.
public class MyClass

{

// ' YKa3bpIBaeTCs 4TO 3TO MOJIE AJOCTYITHO U3 JII00O0Tro Kiacca, Jae U3 Apyroi cOOpku

/I Takke MOXHO yKa3zaTh Pro

tected

noje OyAeT IOCTYIHO TOJBKO W3 KJIACCOB-HACIICAHUKOB

// u private

JOCTYITHO TOJIBKO M3 TEKYIIETO Kilacca.

public int a;

// TlpucBanBaeM HadaIbHOE 3HAYCHHUE B KOHCTPYKTOPE

public MyClass()

{

public
class Application

{

public static void Main()

{
MyClass myClass = new MyClass();

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

//a=10

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

}

Taxxe MOKHO 00BHUTH 10JIe Kak readonly - 3ampenaeTcst 3anuch B 1Moje, KpoOMe Kak mpu
WHULHATUIIAIIIY TTOCPEICTBOM MHUHWHATN3aTopa Wik KOHCTpyKTopa. public class MyClass
// TlpucBarBaeM Ha4aJIbHOE 3HAYCHHE B MHUITNATIN3ATOPE

readonly inta=1;

// TlpucBanBaeM HadaIbHOE 3HAYCHHE B KOHCTPYKTOPE

public MyClass()
{

a=3;

}

public MyMethod()
{

a=>5;//

Ommoxa
KOMITWISLIMU

}

}

Ectes eme momuduxatop volatile, KoTOpeIi 3ampemaeT HEKOTOPHIC ONTHMHU3AINH, KOTOPHIE
MOT'YT IIPUBCCTU K HCHOPCACKA3YCMbIM IIOCJICACTBUAM B MHOT'OIIOTOYHBIX NPUIIOKCHHUAX.
Moaudukarop static AekiapupyeT NPHHAUICKHOCTh WIIEHA Kilacca BCeMy Kiaccy, a He
KOHKpPETHOMY 4jieHy. JIOCTyn K TaKMM YiIeHaM OCYIIECTBIISCTCS 4epe3 UMs Kilacca, a He ero
sk3eMIuIsapa. public class MyStaticMemberClass

{

public static int a = 10,

public MyMethod()

{

a=2>5;
}
}

public class Application

{

public static void Main()

{

/la=10

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

MyStaticMemberClass.a = 2;

/fa=2

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

}

MeTtoanl
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Metoapl TPEACTaBISIOT COOOM AEWCTBUS, KOTOPHIE MOKHO IPOU3BECTH B CBS3HM C JJAHHBIM
KJIACCOM.

public class MyHelper

{

private int a, b;

public MyHelper( int a, int b )

{

this.a=a;

this.b = b;

b

public int Max()

{

returna>b?a:b;

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());
}

}

BosmoxHbIe MOTU(DUKATOPBI — YKE OMIHCAHHBIE

public, static, protected, abstract

u eme virtual, override, new u extern. static - To ke caMmoe, 4YTO U y ToJei. YKa3bIBaeT. 4To
METOJT IPUHAICKHAT KJIACCy U @ He KOHKPETHOMY JK3eMILIIPY, pad0TaTh TaKOW KJIACC MOXKET
TOJBKO CO CTATHYECKUMU YICHAMU:

public class SampleClass

{

public static int a;

public int b;

public static void DoubleA()
{

a*=2;

}

public void SetB()

{

BakHBIM MOMEHTOM 3/IeCh SIBISICTCS HMHHIMAIW3anus 0Oa3oBoro kimacca. [y BbIXoza
KOHCTpYKTOpa 0a30BOTO KJacca WCIONb3YeTCs KIII0YeBOe CIIOBO base. Bwmecro monroro
(dbopMalIbHOTO OMKCaHUs, TPOCTO TToKakeM mpumep: class BaseClass

int_a;

public int A

get
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return _a;
b

}
public
BaseClass( inta )

class InheritedClass : BaseClass

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

Cratuyeckue KOHCTPYKTOPBI - MHHMLIMAIU3UPYIOT Kiacc B 1enoM. HuUKTO He 3HaeT koraa
MPOUCXOJUT €0 BBI3OB - TAPAHTUPETCS JUIIb TO, YTO OH OYyJET BBI3BAaH JIO CO3JaHUS MEPBOTO

OK3CMILIApa KJjracca.

B xauecTBe mpHuMepa TOKaXeM HHTEPECHEHIyI0 peainu3anuio narrepHa Singleton. B
pasnene "Ilepemennbie" OBLT MMOKa3aHa CTaHIAPTHAS PeaU3aIis, KOTOPYIO JIETKO NMEPEHECTH Ha
OOJIBIIMHCTBO SI3BIKOB. 37€Ch K€ MBI TPUBEAEM BapHaHT, MCIOJIB3YIOIUNH OCOOCHHOCTH

C#.

public class Singleton

{

private static Singleton _instance;
public static Singleton Instance
{

get

{ .

return _instance;

}

}

public stati
¢ Singleton

{

_instance = new Singleton();
b

j

JecTpyKTOopsl

JlecTpyKTOp - 3TO METOJ, KOTOPBIN BBI3BIBACTCS MPH YHUUTOXKEHUU 00BbekTa. Tak kak B .NET
CLR ucnonb3yercs cOOPIIMK Mycopa, HENb3sl IBHO YAAIUTh ONPEAEICHHBIN SK3eMIUISIP.
Vianenue mNPOMCXOAUT KOIZIA HHUKAKOM KOJ YK€ HE MOXKET BOCHOJIB30BAaThCA 3THUM
IK3EMILIAIPOM. [leCTpyKTOpBI ONpPENEsAOTC KaK METOJbl C UMEHEM, COBMAJAIOIIUM C UMEHEM
KJ1acca, IpeIBapeHHBIM 3HAKOM ~ (THiibaia): public class A

{
~A

{

Console.WriteLine("I'm being des



cructed");

}
b

public class Application

{

public static void Main()
{

A a=new A();

a=null;

b

}

[Iporpamma BbIBEAET

"I'm being destructed"

4. TIOPAAOK BBIITIOJIHEHU A PABOTDI

[Mopsimok BeIMOTHEHUS PAOOTHI:

1. CocrtaButh mporpamMmy, KOTOpas MPOJAEMOHCTPUPYET MO OAHOMY U3 BapUaAHTOB,
MPUBEICHHBIX B CIENyIOIIel Tabnuie. BBoauMble 3HaUSHUS U PE3yNIbTaThl  BBIBECTH HA DKPaH
JTUCTLIIES.

Bapuantsl

Onucanue NeUCTBUM MPOrpaMMBbl

1

CoznaTh Kj1acc, BHYTpU KOTOPOTO OINPENEIUTh JIBE IEPEMEHHbIE — IIeJTyI0 M CTPOKOBOTO THUIIA, a
TaKk)Ke BIJIOKCHHBI KIJIACC C AaHAJIOTMYHBIMA TIepeMEHHBIMH. CHonap30BaTh KIAcChl IS
IpUCBaMBaHMUs HEKOTOPBHIX 3HAUYEHUU 3aJaHHOTO THIA, 3aT€M BBIBECTH HMX Ha JKpaH. XoJ
POrpaMMbl OTOOPA3UTh C KOMMEHTAPHUSIMH.

2

Hcnonp3ys cBOMCTBO HaclieAOBaHUS CO3JaTh Kiacc Uit 00paboTKu 0a3 AaHHBIX JBYX THIIOB.
Coznarp no knaccy juist kKaxaout u3 bJI. J{omro obmieit pynknuonansaoctu odbenx b/l momecTutsb
B 0a30BBIif KJIacC, a IBa IPYTUX KiIacca CAENaTh €ro MPOU3BOIHBIMU. Y KaXIOTO KJlacca JO0JKEH
OBITh peaJM30BaH COOCTBEHHBIH KOHCTPYKTOP, HE3aBUCHUMBIH OT 0a30BOT0O Kiacca. Xoj
IPOrpaMMbl OTOOPA3UTh C KOMMEHTAPHUSIMH.

3

Co3narp Kimacc, B KOTOpOM OyAeT 3 YHCIOBBIX U 3 CTPOKOBBIX MEPEMEHHBIX. 3aTeM CO31aTh
JIOYEPHUIN KJIacc, COJIep KAIIU BCe MMepeMEHHbIEe 0a30BOT0 Kjlacca, a Takke J00aBOYHbIE 000MX
tumnoB. [Ipu momomu 3aMeHBl METOJOB — M3MEHUTH | M3 MEPEMEHHBIX POAUTEIHLCKOTO Kilacca
B JlouepHeM. X0/ MporpaMMbl OTOOPa3UTh C KOMMEHTApUSIMH.

4

Coznate 0a30BBIM KjacC M MOJAKIACC C IMPOU3BOJBHBIMHU TEPEMEHHBIMH. 3aTeM 3alpEeTUTh
HACJIIOBAHWE OJHOTO U3 KIIACCOB M MPOJEMOHCTPUPOBATH pabOTy 3ampera Ha 3KpaHe.Xo.
IPOrpaMMbl OTOOPA3UTh C KOMMEHTAPUSIMH.

5

Co3narp 2 0a30BBIX Kjacca ¢ MEPEMEHHBIMH YHCIOBOTO M CTPOKOBOTO THIIOB. 3aTEM CO3/aTh
JIOYEPHUI KJIacC, KOTOPBIN OYJeT HAacIeI0BaTh YHCIOBBIC IEIble IEPEMEHHBIE OJHOTO 0a30BOTO
Kjlacca M CTpPOKOBBIE BTOporo. Ilapamerpsl MOMY4eHHOro Kiacca BBIBECTH Ha dKpaH. XOJ
POrpaMMbl OTOOPA3UTH C KOMMEHTAPHUSIMH.

6

Hcnonb3yst cBoiicTBO monumop¢du3Ma co3aaTh 0a30BBIA Kjacc, B KOTOPOM OIPEACTHUTH
BUPTYQJIbHBIA METOJ, KOTOpHI OyaeT B3auMOJCHCTBOBaTH C 2-Ms TMOJKJIacCaMH B
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3aBUCHUMOCTH OT W3MEHEHHUs MapaMeTpoOB KaXKIOTO W3 HHUX. XOJ IPOrpaMMbl OTOOPa3UTh C
KOMMEHTapHUSIMHU.

7

Co3marh 0a3zoBBIi  KjJacc W 2  HACICAYIOIIMX €ro TMOJKJIacca C  JOMOJHSIOIIMMH
NEepEMEHHBIMU. 3aTeM CO3/aTh BUPTYAJIbHBIA METOJ 3aIpeIl€HHbIA I 1-To mojkiacca u
B3aMMOJICCTBYIOIINI CO BTOPBIM. XOJ MPOrPaMMbl OTOOPA3UTh C KOMMEHTapHUSIMHU.

8

Co3nmate 0a30BBIH KjJacc, a 3aTeM BIOKEHHBIM B HEro Kjacc. 3aTeM co3daTh Kiacc,
KOTOPBII OyJeT MbITaThesi 00paTUTCS K BIOKEHHOMY uepe3 0a30BbIi. Takke co31aTh 3K3EMILISP
BJIO’KEHHOTO TUIMA. X0 MPOorpaMMbl 0TOOPa3UTh C KOMMEHTAPHUSIMHU.

9

Co3marh 2 0a30BBIX Kjlacca M Yy KaXIOTO MO 2 JOYEPHUX Kiacca C JAOMOTHUTCIHHBIMH
MEPEeMEHHBIMH. 3aTeM HCIOJb30BaTh BUPTYAIbHBIE METOABI B KaXIOM H3 0a30BBIX KIIACCOB,
KOTOphle OyAyT B3aUMOJEHCTBOBATh C MEPEMEHHBIMU [OUYEPHHX KIJIACCOB HE CBOErO
POIUTENHCKOTO KiTacca. X0 MporpaMMbl 0TOOPA3UTh C KOMMEHTAPHUSIMHU.

10

Co3narp 6a30BbIil Ki1acc U 3 gouyepHux kiacca. ChopMupoBaTh BUPTYAIbHBIM METOJ KOTOPBIHA
Oynmer paboTaTh TOJBKO € 2-MsI M3 JAOYEPHUX METOAOB. 3-M JTIOYEPHHUM KJIacC 3alpeTUTh. XOJ
POrPpaMMbI OTOOPA3UTh KOMMEHTAPHUSIMHU.

2. Beectu mporpammy ¢ KaBUaTyphl ¢ ucnoiib3oBanueM Visual Studio 2005.

3. OTtnaauTh OpOrpaMMy U 3allyCTUTh HA BBIIIOJTHEHUE.

5. COAEPXXAHUE OTYETA

B ordere AOMKHBI OBITH MPEJCTABICH TEKCT MPOTPaMMBI, 3HAYEHUS BBOAMMBIX BEIUYUH H
MOJTy4YE€HHBIE 3HAYEHUS BBIBOJUMBIX BEJIUYUH.

. BOITPOCHI 1151 CAMOKOHTPOJIA

. Uto Ttakoe kinaccel B C# U 17151 4ero OHU UCIOJIb3YIOTCS?

. ChopmynupyiiTe npaBuia 0ObSIBICHUS KIIACCOB.

. Kakue cymectBytoT ocHOBHBIE «cTOJIBDY OOIT ?

. KakoB cMbICII TPUMEHEHNS CBOMCTB MHKAIICYISLUH ?

. Uto Takoe rnceBaoOMHKanCyIsius ?

. MOXHO JT1 IPOU3BOJIUTH HACIEIOBAHUE OT HECKOJIBKHX 0a30BBIX KIACCOB?

. Chopmynupyiite cyth nonmumopduszma B C#.

NN DN AW~

HNPAKTUYECKAS PABOTA Ne19. HACJIEJOBAHUE U ITOJIUMOP®U3M
2.6. HacnenoBanue u nonumopdusm PaccmMoTpum nmpruMepsl HaclieJOBaHHUSL.
OOBsIBUM HOBBIH KI1acc, Hacnenyromumii Employee:
class Manager : Employee {
/| MeHemKep T0JIKeH 3HATh KOJIN4YeCTBO ONMIIMOHOB
private ulong numberOfOpoints;
}
OnumeM B kiacce Manager cBoiictBo OptionsNumber:
// ¢BOMCTBO KOJIUY€CTBO ONIIMOHOB
public ulong OptionsNumber {get {
return numberOfOpoints;
}
set {
numberOfOpoints = value;
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}
}

B Main co3znanum npencraBurens kiacca Manager:
Manager m = new Manager();
ToJsiKy B 3TOM MOKa HET — HEJb3s 33/1aTh 3HAYECHUSI AJIEMEHTOB JaHHBIX.I3MeHuM Tum poctymna
K 2JIEeMEHTaM JIaHHbIX kiacca Employee:
class Employee {
// Ha3BaHHe OpraHu3aluu
protected static string company name;
/] 3akpbITbie JaHHbIe KJIacca protected EmployeeHelper helper;protected string fullName;
protected short emplD; protected double currPay;
}
B kitacce Manager onuiiemM KOHCTPYKTOPBI:
// KOHCTPYKTOP MO YMOJTYAHUIO
public Manager() {
}
/| KOHCTPYKTOP NMpeodpa3oBaHUs
public Manager(short empID) {this.empID = emplID;
}
Teneps BepHeMcs B QyHKIHIO Main ¥ U3MEHUM CO3JaHUE MPEICTABUTEISIMEHEKEPOB:
Manager m = new Manager(102);
3HadeHHs APYrUX 3JIEMEHTOB KJlacca 3a/aiuM Yepe3 CBOMCTBA, U BhIBEAEM3HAYCHUS TIPU
nomomu DisplayStats:
m.Name = "John"; m.Salary = 60000.0;
// naopManust 0 MeHeIKepe
((Employee)m).DisplayStats();
OnpenenuM eme OAMH KOHCTPYKTOp Kiacca Manager, HCIONB3ys KOHCT- PYKTOP
0a3oBoro kiacca base:
// elre OIMH KOHCTPYKTOP KJjaacca Manager
public Manager(string name, short id, double pay, ulong p)
: base(name, id, pay) {numberOfOpoints = p;
}
CozagM  HOBOTO TPEACTaBUTENs Kiacca Manager ¢ HCIONb30BAaHHEM HO- BOTO
KOHCTPYKTOpa, KoHel pyHKiun Main:
Manager m2 = new Manager("Sam", 103, 40000.0, 20);((Employee)m2).DisplayStats();
[lepeonpenenum BuptyansHblii MeTon DisplayStats mms kimacca Manager,
HCITONIB3YsI OTIPEICIICHHBINA paHee MeTo ] 6a30Boro kiacca (base):
// BLIBOIMT CBEAE€HUSI 0 TEKYLIEM COCTOSTHUU
public override void DisplayStats() {base.DisplayStats();
Console.WriteLine("Onunonos: {0}", numberOfOpoints);
}
Ternepb BMECTO CTPOK BHUIA
((Employee)m).DisplayStats();
MO>KHO HCII0JIb30BaTh CTPOKHU BUJA
m.DisplayStats();
OnpenenumM emie OAWH MPOU3BOIHBIA Kiacc IS mpojasia. [IponaBen AOMKEeH 3HATH 00beM
MPOJAX:
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class Salesman : Employee { private ulong numberOfSales;
}

OrnpenenuM KOHCTPYKTOPBI, aHAJIOTUUHbBIE KOHCTpYKTOpam Manager:
/| KOHCTPYKTOPBI

public Salesman() { }

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

3

Onwumem BupTyansHeiii Mmetoa DisplayStats st npojasma:

// BBIBOAMT CBeIeHH sl 0 TEKYIeM COCTOSTHUHU

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

}

B ¢pynkuuu Main cozraeM HOBOTO MPOJIaBIia U BBIBOJIUM €TI0 JaHHBIE:
Salesman s = new Salesman(''Stan'', 201, 20000, 10);s.DisplayStats();

Co3manuMm ele OJIMH KIAcc, MPOW3BOAHBIA OT Kiacca MpojAaBlla — MpoJa- BEll Ha
HETOJIHBIA pabounii aeHb (part-time salesman). Mbl XOTUM Takke, 94To- ObI OT HOBOTO KiIacca
HEJNb3s OBLIO Jajyiee MpoaoJDKaTh HAclIeoBaHue. B 3TOM citydae Kiacc onpenensieTcs Co CII0BOM
sealed:

/] knace, 3aKAHYUBAIOIIM I LEMOYKY HACIeJ0OBAHUS

sealed class POINTSalesman : Salesman {

}

JlaHHBIN KJTacC HE MOXET BBICTYNaTh B KadecTBe 0a30Boro. OmnpenenuM KOHCTPYKTOPBI HOBOTO
KJ1acca:

/| KOHCTPYKTOPBI

public POINTSalesman() { }

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

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

}

B ¢dynkimu Main co3naguM mpeacTaBUTENs U BRIBEJIEM €TI0 JaHHBIC:
POINTSalesman points = new POINTSalesman('"WhoAml", 301,
10000, 8);

points.DisplayStats();

2.7. TlpocTpancTBa MMEH
Co31aauM MpOeKT KOHCOIBHOTO NnpuitoxkeHus C#.
HaszBanue npoexra — SharpNS.
[IpocTpaHcTBO MMEH — 3TO JIOTMYecKas CTpPyKTypa s opraHusanuu uMeH. OHH
MO3BOJIAIOT CTPYIIIMPOBATh ONPEAEIAEMBIE TUIIBI JAHHBIX.
OmnpeznenyM TpU NPOCTPAHCTBA UMEH:
namespace baseshapes {

}

namespace shapes {

}

namespace shapes {

}
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OOpaTtuM BHUMaHHeE, 4YTO JIBa IPOCTPAHCTBA UMEH Ha3BaHbI OJJMHAKOBO.B mepBoM mpocTpaHCcTBe
UMEH pacliojlaraeM onmucanue kiacca figure:
namespace baseshapes {class figure {

}
}

Bo BTOpOM mpocTpaHCcTBE UMEH OIpeAeIM Kiace circle:
namespace shapes { using baseshapes;
class circle : figure {

}
}

B TpeTbeM mpocTpaHCTBE UMEH OIPEAETUM KJIacce square.

OnumeM B kiacce figure abcTpakTHBIA METO:

class figure {

virtual public void draw() {}

}

B knaccax circle m square omwmimeMm peanusamuio Meroga draw, HCIOIB3YysS MOIU(HUKaTOp
override. HyCTB MCETOAbI BHIBOAAT B KOHCOJIb Ha3BaHUA KJIACCOB.

B ¢dynkmum Main MOXHO co3/1aTh MpeACTaBUTENS Kiacca circle:

class Program {

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

}
}

[Ipy momomu using TO e camoe chejaTh OyaeT mporne. YKa3blBaeéM HC- IMOJb30BaHUE
MPOCTPAHCTBA UMEH B Ha4aje MOIYJIS:

using shapes;

B MeTone Main MOKHO HE UCIIONIL30BaTh 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. KOHTpOIBHBIE BONPOCKHL M YIPaKHEHHS

1. YeM CTPYKTypa OTIIMYAETCS OT Kiacca?

2. UTto Ha3bIBAETCSA CTATUYECKUM KOHCTPYKTOPOM?

3. JInst 4ero HyKeH CTaTUYECKUH KOHCTPYKTOp?

4, Kak onpenensitoTcs MeTobl Kitacca?

3. Kaxk onpenensitorces cBoiicTBa kiacca?

6. YeM CBOHCTBO OTIIMYAETCS OT METO/1a?

7. Kak onpenensiercst HaciegoBaHUE KIacCOB?

8. Kaxk nepeonpeznensiercst BUpTyaabHbII METOJT Ki1acca?
INPAKTUYECKAS PABOTA Ne 20. AGcTpaKkTHBbIE KJIacChl M HHTeP(eiichbl

Hemm

abcTpakTHBIE KiIacchl U nHTepdeichl. 3anaun:

a0CTpaKTHBIC KJIACCHI;

a0CTpaKTHBIC METO/IBI;
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- HaCJIeJOBaHHE a0CTPAKTHBIX KIJIACCOB;

- HacsenoBanue nHTepdeiicoB.OnopHbIe TOKYMEHTHI:

5.1. Ba30BbIi KI1ace

Co3manum NpoeKT KOHCOJIBHOTO npuiioxenust C#.

Hassanue mpoekta — SharpShapes.

Hama mepBast menb — BOCHPOM3BECTH HEPAPXMIO KIIACCOB TreoMeTpuue-ckux ¢uryp Shape
— Circle, Square.

Knacc Shape. Onuiem cieayromiye 3J1eMeHThI Kilacca:

- 3aIUINEHHOE TI0JIe hame TUIa string, 3HaueHue o ymosranuro "figure",
- KOHCTPYKTOP MO YMOJIYAHHUIO,

- KOHCTPYKTOp C IapaMeTpoM THIIa string, 3a/1aeT moje name,

- HE BUPTYyalbHbIN MeTol Draw, BRIBOIUT B KOHCOB "Shape nms"

- cBorcTBO Name.

[Tocne onpeneneHus Kiacca co3aaauM B MeToae Main mpeacTtaButTens, Bel-30BeM MeToa Draw.
Y6enumcs, 4To B KOHCOJIb BBIBOAUTCS Ha3BaHHE Kilacca U UMs 00BEKTa.

3ameuyanue 1O (OPMHPOBAHUIO KOHCTpyKTOpa. B C# B KOHCTPYKTOpE €CTh CIHCOK
WHULHAAIM3alu, Kak U B C++, OIHAKO B HEM MOXKHO BBI3BIBATH TOJIBKO KOHCTPYKTOPBI.
KoHncTpykTop 6a30BOro kimacca BBI3BIBAETCSI MPHU IMOMOIIM KIIFO- YEBOTO cjoBa base, npyroii
KOHCTPYKTOP 3TOTO e KJIacca BhI3bIBACTCA MPH 10~ MOIIM KJIFOUEBOTO cioBa this.

Bel Moxere mompoOoBaTh CO3/aTh KOHCTPYKTOP C TMapaMeTpoM, 3aJar0- IMUM IO0Je hame,
CJIETYIOIIUM 00pa3oM:

class Shape {

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

}

}

[Tpu sTOM KOMITUIIATOP OyneT coobmmates 06 omuodke. Tak Helb3s1.

C npyroii CTOpOHBI, BBl MOXKETE ONMPENEIUTh KOHCTPYKTOP C ABYMs Mapa- meTpamu. s 3Toro
no0aBbTe B Kiacce 3akpbiToe noje ID nenoro tuma, 3Haue- HUE 10 YMOTYAHUIO HYJIEBOE.

Tenepb MOXHO 3a/1aTh 1Ba CIEIYIOIUX KOHCTPYKTOpa:

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

}

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

}

3nech this(name) BBI3BIBAET KOHCTPYKTOP € OJHUM HapaMeTpPOM.
5.2. AGCTpaKTHEIN KJ1acc

Cnenaem kiacc Shape abCTpaKTHBIM.

J1Jist 5TOTO K OMHUCAHMIO KJ1acca 100aBuM Moaudukarop abstract:

abstract class Shape {

Yb6enumMcs, 94TO co37aTh MPEACTABHTENsS Kiacca Temeph HeNb3s, MOITOMY yaamuMm u3 Main
CO3/1aHME Tpe/icTaBuTeNss. AOCTPAKTHBIN KJ1acC MOXKET CIy- KHUTh TOJIBKO B KauecTBe 0a30BOr0
kiacca. [Toaromy nanee onuceiBaeM jBa mpou3BoaHbIX kinacca Circle u Square. Meronsl Draw
ATUX KJIACCOB BHIBOAAT B KOHCOJb "Circle nms" u "Square ums" COOTBETCTBEHHO.

3ameTuM, 4TO MeToAbl Draw He MOryT uMmeTh Moaudukarop override, 3ToT MoaudukaTop
JOIYCTHM, TOJIBKO €CJH COOTBETCTBYIOUIMII MeToi 0a30BOro Kkjacca HMeeT MoIupUKaTop
virtual, abstract unu override.

B Main co3gaem npecTaBuTeNel KJIacCOB U BhI3bIBAEM UX METOJIbI Draw.

Yo6exmaemcsi, 4TO METO/IbI BRIBOISIT MTPABUIIBHOE Ha3BAaHUE KiTacca:
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Circle circleSquare square

Teneps monpodyeM ey Ko:

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

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

Yb6enumcs, 4To B KOHCOJIb BBIBOJAATCS CTPOKU:

Circle circleSquare squareShape circle Shape square

DTOr0 M CIe0BAJI0 0XKHUAATh. Terneph BKIIOYUM MOTUMOPPHU3M.

B meton Draw 6a3oBoro kiacca qo6aBum moaudukatop virtual, B METOIbI

Draw npou3BoHBIX KJIacCOB J0o0aBUM Moaupukarop override.

Y6enumcs, 4TO BHIBOAATCS CTPOKHU:

Circle circleSquare squareCircle circleSquare square

Takum 00pa3om, nepapxus KJ1accoB (GUTyp pearn3oBaHa.

5.3. AGCTpaKTHBI METOJL

B aOGcTpakTHOM Ki1acce MOYKHO OTPEETUTh a0CTPaKTHBIN METO/I.

[Ipobyem mnpunucate Moaudukarop abstract k Meroqy Draw 6a3oBoro kmacca Shape.
Kommunsarop coobmut 06 ommoke.

Bo-nepBbIx, MeTO/I HE JOJDKEH UMETh pealln3alliu:

public abstract virtual void Draw();

Komnunsatop Bce paBHO HE JIOMYCKAET 3TOT KOJI.

Bo-BTOpBIX, aOCTpaKTHBII METOJl BUPTYaJIbHBII MO OMPEIENICHNI0, TIO3TO- MY HYXXHO YTaJIUTh
mMomudukatop virtual, — momudukaTopsl abstract m virtual B3aMMOMCKITIOYAIONINE, MOXKHO
WCITOJIH30BaTh JTUOO TOT, JTMOO APYTOH.

[ocne ynanenust moaudukarop virtual mporpamMmma cHoBa 3apaboTaer.

HuTepecHo Takke y3HaTb, MOXKHO JIM OINpPEAETUTh aOCTPaKTHBIA METOA B HE aOCTpakTHOM
6a3oBoMm kitacce. [IpoOyem ynanute mogudukarop abstract y kinacca Shape:

class Shape {

Y6eaumcst, 4TO KOMITUISITOP COMPOTHBIISIETCS.

Henb3s onpenensTh aOCTpaKkTHBIN METOA B HE aOCTPaKTHOM KJjlacce.

54. Unrepdeiics

Knacc C# MoxkeT HaciieqoBaTh TOJBKO OOMH 0a30BBIM KJIAaCcC, MHOXKECTBEH- HOE HACIIEIOBAHHUE
KJIaCCOB HCKJItoueHo. OHAaKO pa3pelieH0 MHOKECTBEHHOE HaclieJ0BaHne HHTep(helcoB.
WuTepdeiic onpenensiercs nHave, 4eM aOCTPaKTHBIN KJ1acc.

Otnuuue mnposBiseTcss B TOM, YTO MeETOAbl HHTepdeiica sBIAOTCA abCT- pPaKTHBIMU (U
BUPTYAIbHBIMHU) 110 OMPEIEICHUIO, TTO3TOMY HUKaKHe MOIU(UKA- TOPHI B OMUCAHUU METOJOB
HEJIOMYCTUMBI, Jake public. KpoMe MeTo0B, nH- Tepdelic MOKET coaepKaTh TOJIbKO CBOWCTBA,
COOBITHS U UH/IEKCATOPBHI.

[TepBerit mHTEpdEiic, KOTOPHINA MBI onpeaenum, 3To IDrawable.

OT1oT uHTEpdeEiic onpenenser Toabko Mmetoa Draw:

interface IDrawable {void Draw();

}

Onucanme wHTEpdeiica, Kak BUIUM, MaKCUMaJIbHO YIPOIIEHO. Temeph ONHUCHIBaeM
HaclieloBaHue HHTepdeiica knaccom Shape:

abstract class Shape : IDrawable {

Y IUBUTENBHO, HO KOMITUJISITOP HE COMTPOTUBIISIETCS HAIIUM JICHCTBUSIM.

[TonpoOyiiTe 3akoMMeHTHpOBaTh MeTon Draw kmacca Shape. JIjisi 9MCTOTHI DKCIIEpUMEHTA
HY)KHO TaK)Ke€ 3aKOMMEHTHPOBATh OMMCAHKUE MTPOU3BOIHBIXKIIACCOB U KO MeToaa Main.

Tenepb KOMOUIATOP COMPOTUBIISAETCS.
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Ecnmu B unTepdeiice ectp MeToa, B MPOM3BOAHOM aOCTPAaKTHOM Kilacce OH JIOJKEH OBITh
a0CTpPaKTHBIM UM UMETh PEaTU3altIo.

AbctpakTHbIM MeTon Draw kmacca Shape sBisercs ceiiuac. [lycTh mpOM3BOAHBIE KIIACCHI
OTIHCAHBI.

[TonpoGyem npunucats peanuzanuio merony Draw kiacca Shape:

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

}

Komnunstop nomyckaer Takyio GopMy METOAA.

Takum oOpa3om, aOCTpaKTHBIM Kiacc, HaclenyloIUid HHTepdeic, MOXKeT OmpeaeisaTh 0o
aOCTpaKTHBIN, TUOO BHPTyaIbHBIM MeToA. Momudukatop override B 3TOM cilydae B Kiacce
Shape HenomycTum.

Bepuem Hazan abctpakTHbIi MeTo Draw kimacca Shape:

public abstract void Draw();

Onumem untepdetic [Pointy (yrimoBarsii):

interface IPointy {

// abcTpaKTHBIN JIeMeHT HHTep(eiica

int Points();

}

OmnwuceiBaeM HacjIeqOBaHUE ATOro MHTepdeiica kimaccom Square, MOTOMY YTO KBaJIpaT HUMEET
YeThIpe yria:

class Square : Shape, [Pointy {

Teneps MbI 00s13aHBI onrcath MeTo ] Points B kiacce Square, METOJ] BO3- BpaliaeT 3HauYCHUE 4.
Peanuzanus nomkHa OTIIMYATBCA OT MeToAa HHTepdeirica 00s3aTeNbHBIM — HATUYUEM
moaudukaTopa public.

OkcniepuMeHTHpyeM B Main:

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

BrisicHsiem, 4To BTOpasi cTpoka HeponmycTuma. OOBEKT S UMEET TUI Square,

o0wekT fs mmeer Tun Shape.

5.5. Ornpenenenve Hamuuus UHTEpdeiica

Kak y3HaTh, 4TO HEKOTOpBIH OOBEKT peanu3yeT HeKoTopblii HHTepdeiic? EcTb HECKOIbKO
CIoco00B.

Crioco6 1. IIpoGyem mpuBecTn 00BEKT K THITy HHTepdeiica. Ecnu mpuBe- neHue HEBO3ZMOXKHO,
Bo3HMKaeT uckimodeHue InvalidCastException, mo3ToMyMmbl TOKHBI HCTIOIB30BaTh OJIOKH try U
catch:

IPointy ip;try {

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

}

DTO MONHTOH IS UCTIBITAHUS.

B 0ok try BmuchIBaeM CHauana mpuBeacHHE o0bekTa s K Tumy [Pointy u mpoOyem mpucBOUTH
3TO MEPEeMEHHOM ip Tuna uuTepgeiica:

ip = (IPointy)s;

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

Yo6eaumcs, uro 3ToT Pokyc ymaercs. Teneps mompoOyem crenaTh TO K€ caMoe Il 00beKTa fs,
3areM Uit o0bekTa ¢ kiacca Circle. Pe3ynbrat TecTupo- BaHHS 3alTUCHIBAEM B OTUET.

Cnoco6 2. Hcnosb3yeMm KIIOYeBOE CJIOBO as. [IOJWUTOH I 3TOTO HCIMBITA- HUS BBITISIUT
CIIEIYIOIIUM 00pa3zom:

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

} else {

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

}

TGCTI/IpOBaHI/Ie 3aKJIKYacTCad B HCIOJB30BAHUHU BMCECTO nepeMeHHoﬁ S B NPHUBCIACHHOM
dbparmeHTe KoJla BCEX APYrHX NEPEMEHHBIX.

Crioco6 3. Hcnonb3yem KJr04€BOE CJIOBO iS B ycioBuH. [Ipumep koxa Uit 00bEKTa s UMEET
CIEAYIOUIUNA BUL:

if (s is IPointy) {

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

} else {

Console.WriteLine(""No is IPointy");

}

OOparrM BHUMaHHE, 9TO OOBEKT B HEKOTOPBIX Cydasx TpeOyeT mpuBene-HUs K Tuiy [Pointy.
B HEekoTOpBIX cilydyasix NpUBEACHNE HE 0053aTENBHO.

OnumeM emie oguH uHTEpdeiic:

public interface IDraw3D {void Draw();

}

[Tyctp knacc Square Hacienyer ABa uHTEpdEiica:

class Square : Shape, IPointy, IDraw3D

ITockonpky Square mnepeomnpenenser wMeroa Draw, craeayoomuidi KoA OPUBO- JUT K
JIBYCMBICIICHHOCTH:

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

} else {

Console.WriteLine(""No IDraw3D");

}

3neck ucnoib3yerca umeronuiics meroa Draw kiacca Square.

B stoM cnywae HyxHO mepeompenenutb meton wuHTepdeiica [Draw3D cwucnonb3oBaHHEM
KBaJTM(DUKATOPA CIACAYIOIINM 00pazoM:

// IDraw3D

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

}

Tenepb BCC BbBIBOAUTCA IPABUJIBHO.

5.6. NHuTepdeiichl kak mapaMeTpbl METOO0B

VYkazarenu Ha uHTEpdeNch MOryT OBITH HMCHOJB30BAHBI KaK HapameTpsl MeTonoB. Omwuinem
METOJI JUIsl PUCOBAaHUSI TPEXMEPHBIX OOBEKTOB, MapaMeTp METOoAa — yKazareidb Ha MHTepdeiic
[Draw3D:

class Program {

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

}

Tenepp B Main MOXXHO BBI3BaTh 3Ty (YHKLHIO JUISI TeX OOBEKTOB, KOTOPHIE MMOIJCPKHUBAIOT
unrepdetic IDraw3D, nanpumep:

if (s is IDraw3D) { ((IDraw3D)s).Draw(); DrawShapeln3D((IDraw3D)s);

} else {

Console.WriteLine('"No IDraw3D");

}
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5.7. Uepapxus unTEphENCcOB

Co31aauM MpOEKT KOHCOIBHOTO npuitoxkeHus C#.

Ha3zpanue npoexkra — SharpInterfaces.

HNutepdeticel Moryt o0pa3oBbiBaTh Hepapxuu. Eciau kimacc Hacieayer oauH U3 MHTEp(deicoB
UEepaApXHH, TO OH JIOJDKEH MEePEOTPEACTUTH BCE METOIBI BCEX MHTEP(ECOB BBEPX MO HEPAPXUHU.
OnuieM uepapxuro caeayommuX HHTephencoB:

// nepapxust naTepgeiicon

interface IDraw {void Draw();

}

interface IDraw2 : IDraw {void DrawToPrinter();

}
interface IDraw3 : IDraw2 {void DrawToMetafile();

}

OnuieM KJiacc, KOTOPBIN HacleIyeT Bce MHTEp(EChl nepapXxuu:

class SuperImage : IDraw3 {

}

Knacc Superlmage nomkeH onpeaensTh METOAbI Bcex nHTepdeiicoB.OnuchBacéM BCE METOIBL.
[TycTh METOIbI BEIBOJIAT CIIEAYIOIINE CTPOKU:

IDraw.Draw IDraw2.DrawToPrinter IDraw3.DrawToMetafile

B metone Main co3naem npencraBurens Superlmage, u omuchiBaeM MOTU-TOH JIJIsT UCTIBITAHUH:
SuperImage si = new SuperImage();try {

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

}

B 61oke try mocieoBaTeNnbHO MOACTaBIIsIEM cienyomue pparmeHTs! koga.dparmenr 1:

®parmeHT 2:

®parmeHT 2:
// mosryunm ccbuiky Ha uHTepdeiic IDrawlDraw idr = (IDraw)si;
idr.Draw();

/ monydum cebliky Ha uHTepdeiic IDraw2IDraw2 idr2 = (IDraw2)si; idr2.Draw();
idr2.DrawToPrinter();

// He XOTHM HCIO0Jb30BATh cChLIKY Ha uHTep(eiic IDraw3((IDraw3)si).Draw();
((IDraw3)si).DrawToPrinter(); (IDraw3)si).DrawToMetafile();

5.8. KoHTpopHBIE BOIIPOCH U YITPAKHEHUS

1. Uro o3nauaror this() u base() B criucke WHUIUAIHU3AIMHA KOHCTPYKTOpa?

2. Kaxk omrcats abcTpakTHBIN Kiacc?

3. Kaxk omucats abctpakTHbiit MeTOn?

4, Kakoii Mmomudukatop MOKEeT UMETh METOA 0a30BOro Kiacca ISl TOTO,9TOOBI METO

MIPOM3BOTHOTO KJIacca MOT IMeTh Moaudukatop override?
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3. Ecnu abcTpakTHbI Kiacc HacieayeT uMHTepdeiic, kakoe omnpeaeaeHueMeToaa
uHTepderica MOKeT ObITh B aOCTpaKTHOM KJjiacce?

6. Kak onmceiBaercs unrepdeiic?

7. Kaxkue anemMeHTs MOXKET coiepkaTh HHTEpQerc?

8. CxoJibK0 0a30BBIX KJIACCOB M MHTEP(HECOB MOKET UMETh Kiracc?

9. Kak onpenenuts Hanmuue untepgdeiica y oobexra?

10. Kak ompenenstoTcss METObI C OJMHAKOBBIM Ha3BaHUEM, HO MIPHHAJJIC-KAIIHE

pa3HbeIM uHTEpdeiicam?
INPAKTUYECKASA PABOTA Ne 21. UnTepdeiicsl u kosutekunu C#
Hemu:

- peanu3anus CUCTeMHBIX HHTepdeiicoB.3anaun:
- untepdeiicel IEnumerable n [Enumerator;

- unrepdetic ICloneable;

- unrepdeiric [Comparable;

- unrepdeiic IComparer;

- kiacc ArrayList;

OnopHble JOKYMEHTBI:

6.1. Unrtepdeiicsl mepeurcaenus

Co31aauM NpoeKT KOHCOIBHOTO npuiioxkeHus C#.

Ha3zpanue npoexra — SharpNumerable.

Microsoft .NET o0wenunser B Oubnumoreke 0a30BBIX KJIACCOB BCE JIydIllee, YTO HAKOIUICHO B
IpOrpaMMUPOBAHUU 3a Tochenanue AecsatuieTus. [Ipu u3yde- HuM OuOIHOTEKHM 0a30BBIX
KJIACCOB MOKHO OOHAapy>KUTh MHOXECTBO KJIACCOB- 3arOTOBOK, HCIOJB3YIOIIUX OIHHU U TE€ K€
cTaHmapTHbele uHTepdeiicel. CreayeT HayduThCS HCIONB30BaTh JITH HHTEPPEHCHI, YTOOBI
CO3/1aBaTh CBOM KJIACCHI.

Onumiem knacc Car (aBTOMOOHITB):

class Car {

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

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

}

public string Name {

get { return name; }

}
}

Onumiem knacc Cars (cBajaka aBTOMOOMIIEH):

class Cars {

private Car|[] cars;public Cars() {

cars = new Car[4];

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

}

}

Beuto Okl OueHb yHOOHO MCTMOIB30BaTh UK foreach/in mmst mpocMoTpa CBaNKU. A JUIsl 3TOTO
HY)KHO BCET0 JIMIIb onucaTh uaTepdeiic IEnumerable (ne- peuncnsiemsrii).
[Ipexne HeoOXxoMMMO yaaIuTh ociieanee cioBo Generic B using:
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using System.Collections.Generic;

JIO>KHO MOTy4YUTHCS:

using System.Collections;

OmnuceiBaeM HaciieqoBanue kiacca IEnumerable:

class Cars : IEnumerable {

Tun [Enumerable umeer onun meton GetEnumerator, Bo3Bpararonuii TUI
[Enumerator. I Mbl JOJKHBI ONHCaTh ATOT METO B Kiacce Cars:
// TEnumerable

public IEnumerator GetEnumerator() {

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

// MHOTOKpaTHBIN BO3BpaT

yield return carsJi];

}
}

[Tepexoaum B MmeTo Main.

CozmaeM cBaJIKy aBTOMOOMIICH U TPOCMAaTPUBAEM €€:

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

Console.WriteLine(c.Name);

}

[Ipu nacnenoBanuu uHTEp(deiica IEnumerator Hy)KHO omucaTh Takxke ero snemMeHThl: void Reset
— TepeMelieHHe K TMEepBOMY »dJIeMeHTy (meroxd), bool MoveNext — mepeMenieHue K
clemyromeMy JIeMeHTy (MeTton), object Current

— BO3BpAIAET TEKYLUH 3JIEMEHT (CBOMCTBO).
OnuceiBaeMm Haciaenosanue IEnumerator:

class Cars : IEnumerable, IEnumerator {

OnuceiBaeM WHJIEKC TEKyIIero iemMenTa (B kinacce Cars):
private int current = -1;

OnuceiBaeM peanm3anuio Mmetoaa Reset (B kimacce Cars):

// TEnumerator

public void Reset() {current = -1;

}

OnuceiBaeM peanu3anuio Metoga MoveNext (B kimacce Cars):
// TEnumerator

public bool MoveNext() {

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

} else {

return false;

}

}

OnuceiBaeM peannzanuio ceorictea Current (B kitacce Cars):
// TEnumerator

public object Current {get {

return cars[current];

}

}

B metone Main BeI3bIBacM HOBBIC MeTOIBI (TI0ciie 1ukIIa foreach/in):
carlot.Reset(); carlot.MoveNext();
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Console.WriteLine(((Car)carlot.Current).Name);

Kpome Toro, onucaB metonbl U cBoiicTBa IEnumerator, Mbl MOXX€M 3HAuYU-TEJIBHO YNPOCTUTH
Mmeron GetEnumerator xitacca Cars:

// TEnumerable

public IEnumerator GetEnumerator() {return (IEnumerator)this;
I*/

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

// MHOTOKpaTHBIH BO3BPAT

yield return carsli];

3

I*/

}

6.2. BHyTpeHHMI IEPEUNCITUTEND
Co3manum NpoeKT KOHCOJIBHOTO npuiioxenust C#.
HasBanue mpoexta — SharpNuminside.

Cuoa onumem kinacc Car:

class Car {

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

}

public string Name {

get { return name; }

}
}

CaoBa onnmeM knacc Cars.

[Ipu sToM co3manum BHyTpeHHMH Kiacc CarsEnumerator, kak pekomenay-er MSDN 2005.
N3mensaTh cTpoku using He Tpedyercs.Onucanue kiacca Cars:

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

} // konen kaacca Cars

Kounctpykrop kinacca Cars He U3MEHUJICS:

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");

}

OO0bsBuM  3akpbIThiii  kmacc  CarsEnumerator, koTopelii  OyneT  BBINONHATH POJb
nepeuncnurend. Knacc Haxogurces BHyTpH Kiacca Cars:

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

} // konen kaacca CarsEnumerator

KonctpykTop knacca CarsEnumerator mpuHUMaeT CChUIKY Ha BHEIIHMIKIIACC:

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

}

OcranbHas 4dacth kimacca CarsEnumerator omuchiBaeT HEOOXOIMMBIE 3JIe-MEHTHI UHTEpdeiica
[Enumerator:

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 knacca CarsEnumerator
Haxkomnerr, ommceiBaem MeTo GetEnumerator xnacca Cars:

public System.Collections.IEnumerator GetEnumerator() { return new
CarsEnumerator(this);
3

} // xonen kiaacca Cars

Y6enumcs, 9T0o MPOEKT HE COMEPKUT OLTHOOK.

B wmerome Main co3gaem cBanky aBToMoOumieil carlot uw ommceiBaeM Tpo- CMOTP BCEX
00BEKTOB:

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

}
}

6.3. Knonupyembie 00bEKTBI

Co3anum NpoeKT KOHCOJIBHOTO npuiioxenust C#.
Hassanue mpoekxta — SharpClonable.

Onumiem kiacc Point (Touka Ha MIOCKOCTH):
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 MeTone Main ucneITbIBaeM, Kak OH paboTaer:

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

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

}

Teneps monpoOyem co3aath Komuo 00bekTa Point:

Point p2 = p1;p2.x=3;

Console.WriteLine('"2: " + p2.ToString());Console.WriteLine("1: " + p1.ToString());
[TockonbKy OOBEKTHI Kilacca SBJISIOTCS CCHUIOYHBIMU THUITAMHM, TIPH MC-TIOJIb30BAHUU OTIEpaTOpa
= CO3JaeTCs HOBAs CChLIKA Ha TOT JK€ 00BEKT.

[Tpu sToM ucnonp3yercs metor MemberwizeClone mo ymoa4anuio.

UTo0Bl MONYYUTHh KONMUIO OOBEKTa BMECTO KOMHH CCBHUIKH, HYKHO OIMHCAThCIOCOO CO3JaHUs
koruu, ucnonb3ys uaTepdeiic ICloneable.
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OnuceiBaem knacc Point2, nacnenyromuii uaTepdetric 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() +'")";

}
}

[epeonpenensiem enuncTBeHHbI MeTo ] Clone unrepdeiica ICloneable:
// ICloneable

public object Clone() {

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

}

HcneITeiBaeM HOBBII Ki1acc 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());
Yo6eaumcs, 9To B KOHCOJIb BBIBOIUTCS:

1: 2,3)

2:(3,3)

1: 3,3)

4: (3,6)

3:(6,6)

6.4. CpaBHUBaeMbIe 00BEKTEI

Co31aauM NpoeKT KOHCOIBHOTO npuiioxkeHus C#.
HasBanwne npoekra — SharpComparable.

CaoBa onnmeM kinacc 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 BEIBOAUM CITMCOK aBTOMOOUIIEH:

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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[Tycte HaM Temepb TpeOyeTcs yNOpsaOoYUTh CHMCOK MpHU MOMOIIM Meroaa System.Array.Sort.
YtoOBl 3TO OBLIO BO3MOXKHO CJelaTh, OOBEKTh MAcCHBa JOJKHBI TOAICPKUBATh HHTEpdeiic
IComparable (cpaBHUBaeMBbIE).

Jo6asnsiem HacnenoBanue narepdeiica IComparable B knacc Car:

class Car : IComparable {

OnuceiBaeM B kitacce Car, Kak CpaBHUBATh 00OBEKTHI Ki1acca Car.

MBI HcTIONb3yeM CpaBHEHHE OOBbEKTOB Ha OCHOBE MMEHHU:

// IComparable

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

}

Teneps B MeTo1e Main MbI MOKEM OTCOPTUPOBATH MACCHB:

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

}

Co31aauM NpoeKT KOHCOJIBHOTO MpuiioxeHus C#.
HasBanwne npoekra — SharpComparer.

CnoBa 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 onun untepdeiic, ncnoab3yeMslii /Ui cpaBHEHUs 00bekTOB — uHTepdeiic I[Comparer.
OH mpenHa3HauyeH UId CPAaBHUBAaHUS KaKUX-TMOO 3HA- YEeHUH ABYX OOBEKTOB, U COCTOUT U3
merona Compare.

OnuceiBaeM KJ1acc CpaBHUBATEIA:

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);

}
}

3aMeTHM, U4TO JaHHBIN KJIaCC OPUEHTUPOBAH Ha cpaBHEHUE TUIOB Car.
B Mmetone Main co3maem MaccuB aBTOMOOWIIEHN:

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 CIINCOK:

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

}

Jlanee copTrpyeM 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);

}

Henocratok omnucaHHOro moaxoja 3akJIOYaeTcs B TOM, YTO IMPU IPOEKTH- POBAaHUM Kjacca
MPUXOJUTCS YUUTHIBATh BHEIIHUE [0 OTHOIICHHUIO K HEMY Me- ToJbl. bbiio Ob1 ynobHee BMECTO
ATOr0 UCIOJIb30BaTh METOJ KJ1acca.

Meron Array.Sort uMeeT crnenuagbHO MEPErpyKEHHBINM BapuaHT JJIsl ATOro ciaydas. B kiacce
Car Hy)XHO 00BSBUTH CTaTHUECKUI MeToI, Bo3Bparatonuii [Comparer:

public static System.Collections.IComparer SortByName {get {

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

}
}

3neck new SortByName — npencraButens kiacca SortByName.
B Mertone Main Tenepb MOKHO 3aMEHUTH BBI3OB SOrt:
//Array.Sort(cars, new SortByName());Array.Sort(cars, Car.SortByName);

6.5. Komnexmuu C#

Co3manum NpoeKT KOHCOJIBHOTO npuiioxkenust C#.
Hassanue mpoekxta — SharpCollection.

Cnoga onumieM kiacc Car:

class Car {

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

}

public string Name {

get { return name; }

}
}

Bcerpoennsie B OuOMMOTEKY 0a30BBIX KJIACCOB THUIIBI MpocTpaHcTBa MMeH System.Collections
npeIHa3HauYeHbl 715 paboThl ¢ HAOOpaMu SJIEMEHTOB, U SIB- JISIOTCS KOHTEHHEPHBIMH KIIACCAMH.
WNuTepecHsI cneayromme HHTEpQeico:

Knacc ICollection — omnpeznensier obue xapakrepuctuku Koswekiuid. Kiacce IDictionary —
MpeJICTaBIsIeT 0OBEKT MapaMu UMs-3HaYCHHE.

Knacc IList — nmobGaBneHue, ynajieHWe W HMHISKCHPOBAaHHME 3JeMeHTOB. Kpome Toro, ecrtb
HECKOJIbKO TOTOBBIX KJIACCOB-KOJUIEKINH, HampuMmep:Knacc ArrayList — nuHaMuYecKuii MacCuB
00BEKTOB.

Knacc Queue — crangapTHas o4epeb.

Knacc SortedList — anamorudeH cioBapio, HO siBisieTcss MHIeKcupyembiM. Kimace Stack —
CTaHJIAPTHBIN CTEK.

Paccmotpum npumenenue knacca ArrayList. CHawana ucrpaBuM using:

using System.Collections;

OnuceiBaeM HOBBIH Kiacc Cars:

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

cars = new ArrayList();

}
}

Jlo6aBum B kimacc Cars MeTo 1 11 JOOABJICHUSI HOBOTO OOBEKTA:
public void Add(Car c) {cars.Add(c);

}
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Crnenyroliiee CBONCTBO BO3BpAIaeT KOJTHYECTBO OOBEKTOB:
public int Count {get {
return cars.Count;

}
}

Crienyroniuit METOJT yiajsieT BCe OOBEKTHI:

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

}

CJIC,Z[yIOH_[I/Iﬁ MCTOJ YAAIACT 3JICMCHT KOJUJICKIIUU IO €T0 UHACKCY:
public void RemoveAt(int index) {cars.RemoveAt(index);

}

Cremyroniuit METOJT TPOBEPSIET HATUYKE SJIEMEHTA B KOJUICKITUH:
public bool Contains(Car c) {return cars.Contains(c);

}

[Mocneqnuit Mmetox — MeTon nepeuncienus narepdeiica [IEnumerable:

// TEnumerable

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

Tectupyem kiacc B MeToie Main.

Cnauana co3gaem mnpencraButens kiacca 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 BBIBOJIUM CITHCOK:

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

}

VY nansem TpeTUil JIEMEHT:

cars.RemoveAt(3);

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

}

JloGaBisieM HOBBII 2JIEMEHT:

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

[IpoBepsiem HaIMUKE HOBOTO JIEMEHTA:

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

}

Haxonen, ygansem Bce:

cars.Clear();

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

WHTepecHBI BOMPOC BO3HUKAET — HENB3s MPpocTo Bocmpom3Bectu Cars ot ArrayList? MoxHo,
HO TOTJIa B KJIACC MOXHO OyAeT M00aBIsATh MPOM3BOJbHBIE 00BEKTHl. B koHIe Meroma Main
MIPOJIEMOHCTPUPYEM UCIIOJIb30BaHuEe 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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NN hR DD =

KoHTpos1bHBIE BOIIPOCHI U YIPAKHEHUS
[Tepeunciure meroas maTepderica IEnumerable.
[Tepeuncnure meronsl uHTEpdeiica [IEnumerator.
[Tepeuncnure meronsl uHTEpdeiica ICloneable.
[Tepeunciure metoasl naTepdeiica IComparable.
[Tepeunciure metoasl naTepderica IComparer.
[lepeuncnure meronsl kinacca ArrayList.

IIpakTuuyeckas padora Ne24 «Cozganue npocTeix mporpamm B cpene Visual Studio»

CocraBuTh IPOrpaMMy € UCIIOJIB30BAHUEM BHU3YaJIbHBIX JIEMEHTOB ISl BBOJIA-BBIBOJA JTAHHBIX,
KHONIKHU U T.11. OopMuUTh (OpMY U BCe €€ dIIEMEHTBI, UCTIONB3YS [IBETOBYIO TAMMY

l.
2.
3.

e

10.

11.

12.

13.

14.

15.

16.

17.

18.

Hana cropona kBaaparta a. Haiitu ero nepumetp P = 4-a.

Jlana cropona kBaapata a. Haiitu ero miomazns S = a2.

Jlaubl cTOpOHBI IpsIMOYTOJIbHUKA a U b. Haiitu ero miomane S = ab u nepumetp P =2-(a
+b).

Han nuametp okpyxkaoctu d. Haittu ee nnmuny L = n-d.

Hana nnunHa pedpa kyOa a. Haiitu o0bem kyba V = a3 u miomaap ero noBepxHOCTH S =
6-a2.

Janbl amuHbl pedep a, b, ¢ mpsAMoyrosibHOro napamienenunena. Haiitu ero oosem V =
a-b-c m iomaas moBepxHoctu S =2-(a'b +b-c+ a-c).

Haiitu nnuny oxpyxHoctu L u muiomans kpyra S 3aganHoro paguyca R: L = 2-n'R, S =
n-R2.

Janbl aBa yucna a u b. Haiitu ux cpegnee apudpmeTndeckoe.

JlaHbl 1Ba HEOTpHUIATENBHBIX Yucia a U b. Haiitm ux cpenHee reoMeTpuveckoe, TO €CTh
KBaJIpaTHbIN KOPEHb U3 UX IIPOU3BEACHHUS.

Jlanbl nBa HEHyNeBbIX 4ucia. HalWTw cymmy, pa3HOCTb, IPOU3BEACHUE U YACTHOE X
KBaJ[PaTOB.

JlaHbl nBa HEHyneBbIX yucia. HalWTm cymmy, pa3HOCTb, MPOM3BEACHUE U YACTHOE X
MOJYJIEH.

JlaHbl KaTeThl MPSMOYTOJILHOTO TPEYroJbHUKA a U b. HaliTu ero runoTeHy3y ¢ u nepumeTp
P.

Janbl 1Ba kpyra ¢ oommm 1ieHTpoM u paguycamu R1 m R2 (R1 > R2). Haiitu nmomanu
THX KpyroB S1 u S2, a Taxxe miuomaab S3 Kojblia, BHEIIHUN paguyc KOTOporo paseH R1,
a BHyTpeHHHH panuyc paBed R2: S1 =n-(R1)2, S2 ==n-(R2)2, S3 =S1 - S2.

Jana nnmuaa L okpyxkHoctu. Halitn ee paanyc R u miomanbs S Kpyra, OrpaHU4eHHOIO
ATOM OKPYKHOCTBIO, yunuThiBas, 4yto L =2-1'R, S = n-R2.

Jana mmomane S kpyra. Haiitm ero guamerp D u mmny L okpyxkHocTtH,
OTPAaHUYHUBAIONICH 3TOT KPYT, yuuThiBas, 4yto L =D, S = n-D2/4.

Haiitu pacctosiHue Mexay ABYMS TOUYKaMU C 33aJaHHBIMH KoopauHaTamu X1 m x2 Ha
YUCJIOBOU ocH: [x2 — x1|.

Hansl Tpu Touku A, B, C Ha uncnoBoii ocu. Haiitu mnunel orpe3koB AC u BC u ux
CyMMY.

Jansl Tpu Touku A, B, C Ha yncnoBoii ocu. Touka C pacnonokeHa MeXAy TOUKaMu A u
B. Haiitu npousBenenne mimH orpe3koB AC u BC.
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19.

20.

21.

22.
23.

24.

25.

JlaHbI KOOPAMHATHI IBYX MPOTUBOMOJIOKHBIX BEPIIUH MpsMoyroasHuka: (x1, yl), (x2, y2).
CTOpoHBI IPSIMOYTOJIBHHUKA MapalljiesIbHbI OCsIM KoopauHat. Haiitu nepumMerp U miomanb
JAHHOTO MPSMOYTOJIbHHKA.

Haiitu paccrosiHue MeXy AByMsl TOUYKaMU € 3aJaHHBIMH KoopauHatamu (x1, yl), (x2, y2)
Ha MJIOCKOCTH.

Jlaubl KOOpAMHATHI TpeX BepmuH TpeyrombHuka(x1l, yl), (x2, y2), (x3, y3). Haittu ero
MIEPUMETP, UCTIONB3Ysl (DOPMYITY JJIsi PACCTOSHUS MEXKIY IBYMS TOYKAMU HA IIOCKOCTH.
[ToMeHsaTh MecTaMU COAEPKUMOE TTIepeMEHHBIX A U B 1 BbIBecTH HOBBIEC 3HaueHUsI A U B.
Hanbl nepemennsie A, B, C. I3MeHuTh uxX 3HaUeHUs, IepeMecTuB coaepxkumoe A B B, B
— B C, C— B A, ¥ BBIBECTH HOBBIC 3HaUCHHS NIepeMeHHbIX A, B, C.

Hanbl nepemennsie A, B, C. I3MeHuTth ux 3HaueHus, nepemectun coaepxkumoe A B C, C
— B B, B— B A, 1 BbIBECTH HOBBIC 3HaUCHHS NIepeMeHHbIX A, B, C.

Haiitu 3Hauenne GpyHkuuu y = 3 X0 —6x* -7 [IpU JAHHOM 3HAYEHUH X.

IIpakTuyeckas padora Ne2 «Co3nanue nporpamm 1 padoTta ¢ TEKCTOBBIMHE (haiimaMm»
CocTaBuTh IPOrpamMMy C UCIOJIb30BAHUEM BU3YAJIbHBIX AJIEMEHTOB U ONEPATOPOB S3bIKA

nporpammupoBanusi C#. OpopMuts GopMy 1 BCe €€ IIEMEHTHI.

1.

10.
11.

Hano menoe uncio k u ¢aiin, coaepkaniuii HeoTpulaTeabHbIe 1eble yncia. BeiBecT k-
BII DNIEMEHT (aiina (3eMeHThl HyMepytoTcst oT 1). Ecinu Takoil aneMeHT OTCyTCTBYET, TO
BBIBECTH —1.

Jan (aitn nenbix 4ucel, COAEpKallni He MEHEee YeThIPeX 3JIeMEHTOB. BhIBecTH mepBbIi,
BTOPOM, IPEATIOCTEHUN 1 TIOCIIECIHUIN DIEMEHTHI JaHHOTO (aiia.

Jlanbl mMeHa ABYX (ailloB BEIIECTBEHHBIX 4YHcel. M3BecTHO, YTO MEpPBBIA M3 HHUX
CYILIECTBYET U SIBJISETCS HEMYCTHIM, 4 BTOPOU B TEKyLIEM KaTajiore orcyrcTByeT. Co3aaTrh
OTCYTCTBYIOIIUMK aill W 3amwcarh B HET0 HAYalNbHBIA W KOHEUYHBIA JIIEMEHTHI
cylecTBymomiero ¢aina (B yka3aHHOM MOPSIZIKE).

Jlanbl mMeHa OByX (aiyIoB BEIIECTBEHHBIX uuces. M3BeCcTHO, YTO OOUH M3 HUX (HE
00s3aTeNbHO MEPBBIN) CYIIECTBYET U SBJSETCS HEMYCTHIM, a IPYrol B TEKYIIEM KaTajiore
orcyrcTByeT. Co3/1aTh OTCYTCTBYIONIMI (DAl U 3amucaTh B HETO KOHEYHBIN U HaYaTbHBIN
3JIEMEHTHI CYIIECTBYIOMIEro (haitsia (B yKa3aHHOM MOPSIIKE).

Han ¢aitn nenbix uncen. Co3garte HOBBIM (aiiyi, coaepxamuili Te K€ 3JIEMEHTHI, YTO U
WCXOJIHBIN (haiiji, HO B 0OpaTHOM TOPSIJIKE.

Han ¢aiin BemectBeHHBIX uucen. Co3maTh ABa HOBBIX (aiiyia, MEpBbI U3 KOTOPBIX
COJICPXKUT AJIEMEHTHI UCXOIHOTO (aitina ¢ HeueTHRIMU HoMepamH (1, 3, ...), a BTOpoil — ¢
yeTHbIMH (2, 4, ...).

Han daitn nenbix yucen. Co3math aBa HOBBIX (aiiia, MEpBBIA M3 KOTOPBIX COACPIKUT
YeTHbIC YHUClia U3 UCXOJHOTO (hailia, a BTOPO — HedeTHbIE (B TOM ke mopsjake). Ecmu
YEeTHbIE WJIM HEUETHBIE YHUCJIa B UCXOAHOM (paiijie OTCYTCTBYIOT, TO COOTBETCTBYIOIIUI
pe3yNbTUPYIOMINI (DAl OCTABUTH ITYCTHIM.

Han daiin nenbix yucen. Co3marth aBa HOBBIX (aiiia, MEPBBIA M3 KOTOPBIX COACPIKUT
MOJIOKHUTEIbHBIE YHUCIIa M3 HCXOAHOro ¢aiia (B oOpaTHOM MOpsIKE), a BTOPOH —
OTpUIlaTeNbHBIE (Takke B oOpaTHOM mopsake). Eciu  mONOXUTENbHBIE WU
OTpHILIATENIbHBIE YHCIa B MCXOJHOM (pailie OTCYTCTBYIOT, TO COOTBETCTBYIOLIHMA
Pe3YABTUPYIOMIHKA (paiil OCTAaBUTH ITYCTHIM.

Jan ¢aiin BemecTBeHHBIX yKcen. Haiitu cpeanee apupmeTnyeckoe ero 3J1eMeHTOB.

Jan ¢aiin BemecTBEHHBIX yncen. HailTu cyMMy ero 3J1€MEHTOB C YeTHBIMU HOMEPaMH.
Han ¢aiin nensix uymcen. HallTw KoJauuecTBO cojepXamuxcs B HEM cepuil (TO ecTb
HaOOPOB IMOCIIEIOBATEIHHO PACTIONOKEHHBIX OJMHAKOBBIX 3JIEMEHTOB).
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

Han ¢aiin BemecTBeHHBIX yKcen. HaiiTu ero mepBblii JIOKaNIbHBI MUHUMYM (JIOKaJIbHBIM
MUHUMYMOM Ha3bIBaeTCs 3JEMEHT, KOTOPBIA MEHBIIIE CBOMX COCEJIEH ).

Jan aiin BemecTBEHHBIX 4uceln. HailTm ero mocieqHuil JTOKaNbHBIM MaKCUMYM
(JTOKaJTbHBIM MaKCHMYMOM Ha3bIBACTCS DJIEMEHT, KOTOPBIN OOJIbIIIE CBOMX COCEICH ).

Jan d¢aiin BemecTBeHHBIX uwnced. Haiith oOmiee KOIWYECTBO €ro  JOKAIbHBIX
3KCTPEMYMOB, TO €CTh JJOKAJbHBIX MUHUMYMOB U JIOKaJIbHBIX MAKCUMYMOB.

Han daiin BemecTBeHHbIX yrcen. Co3nath (ails nenbix Yrucen, coiepKaluii HoMepa Bcex
JIOKAJIbHBIX MAaKCUMYMOB MCXOJIHOTO (paiiyia B mOpsaKe BO3pacTaHUs.

Han daiin BemecTBeHHbIX yrcen. Co3nath (ailsl Henbix Yrucen, coiepKaliuii HoMepa Bcex
JIOKQJIbHBIX SKCTPEMYMOB HCXOAHOTO (aiina B mopsake yObIBaHUS.

Jan Qaiin BeniecTBeHHBIX YUCENl. 3aMEHUTh B HEM BCE PJICMEHTHI Ha UX KBaJIPAaTHI.

Jan (aiin BemecTBeHHBIX YHCell. 3aMEHUTH B (paiiyie KakIbIi 2JIEMEHT, KpOMe HauyalbHOTO
U KOHEYHOT0, Ha €ro cpeaHee apu(PMETHUYECKOe C NPEABIIYIIAM U IOCIEAYIOIUM
3JIEMEHTOM.

Han ¢aitn nensix uncen, coaepxauiuii 6oiee 50 31eMeHTOB. YMEHBIIUTH €0 pa3Mep 110
50 aneMeHTOB, yaaIMB U3 (paityia HeoOXOAMMOE KOJIMYECTBO KOHEYHBIX AJIEMEHTOB.

Jan aiin nenpIX 4Yucels, coJIepKalluii YeTHOE KOJIMYECTBO AIIEMEHTOB. YJalIUTh W3
JTaHHoTO (haiiya BTOPYIO MMOJIOBUHY 3JI€MEHTOB.

Han ¢aitn nenbix uyncen, coaepxauiuii 6oaee 50 31eMeHTOB. YMEHBIIUTH €0 pa3Mep 110
50 aneMeHTOB, yaaMB U3 (aiiyia He0OXOAMMOE KOJMYECTBO HAYAJIbHBIX 3JIEMEHTOB.

Jan daiin nenbix yucen. Y IanuTh U3 HETO BCE DJIEMEHTHI C YeTHEIMU HOMEPaMH.

Jan daiin nensix uncesn. Y 1aJuTh U3 HETO BCE OTPUIIATEIbHBIE YHCIIA.

Jan ¢aiin nenbix yncen, coaepxaniuii Menee 50 31eMeHTOB. YBETUUUTH ero pazmep a0 50
3JIEMEHTOB, 3aIIMCaB B Hauaio ¢aiiia HeoOX0AUMOe KOJTMYECTBO HYJIEH.

Han aiin BemiecTBeHHBIX 4Yncen. [loMeHSATP B HEM MeCTaMH MUHUMAIbHBIA H
MaKCUMaJIbHbIA 3JIEMEHTHI.

IpakTuyeckas padora Ne31 «/crnonb30BaHue 3JIEMEHTOB YIIPaBICHUS C MOACPKKON

pelaKTUPOBAaHMS TEKCTA U METO0B Ha CH#»

CocTaBUTh nporpamMmmy C HCIOJIB30BAHHUECM JJICMCHTOB YIPABJIICHUA C HO,Z[I[Gp)KKOfI

peIaKTUPOBAHUS TEKCTA M ONEPaTopoB s3bika mporpammupoBanust C#. Odbopmuts Gpopmy u Bce
€€ JIEMEHTBHI.

1.

2.

Hano nenoe uuciao N (> 0). ChopmupoBaTh ¥ BBIBECTH LIETOYHUCICHHBI MacCUB pa3Mepa
N, copepanuiit N nepBbIX MOJT0KUTEIbHBIX HEUETHBIX yncen: 1,3, 5, ... .

Hano nenoe uuciao N (> 0). ChopmupoBaTh ¥ BBIBECTH LIETOYHUCICHHBI MacCUB pa3Mepa
N, coaepkauuii cTeneHu ABOMKH OT nepBoit 1o N-biid: 2, 4, 8, 16, ... .

Hano menoe uncno N (> 1), a Takke mepBbli wieH A u pa3HocTh D apudmernyeckoin
nporpeccuu. ChopMupoBaTh W BBIBECTH MacCUB paszmepa N, comepkammii N mepBbIX
4YJIeHOB JaHHOU nporpeccun: A, A+ D, A+2-D,A+ 3D, ....

Hano nenoe unciao N (> 1), a Takxke mepBbiid WieH A U 3HaMeHarenb D reomerpudeckoit
nporpeccuu. ChopmupoBaTh M BBIBECTH MaccuB pasmepa N, coaepkamuii N MepBbIX
YJIEHOB JJaHHOU mporpeccuu: A, A-D, A-D2, A-D3, ... .

Hano nenoe yuciao N (> 2). ChopmupoBaTh ¥ BBIBECTH LIETOYHUCICHHBI MacCUB pa3Mepa
N, cogepxamuii N TIepBBIX AJIEMEHTOB mocleaoBarenbHocTH yncen Gubonayun 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 yucna N (> 2), A u B. CpopmupoBaTh 1 BbIBECTH IETOYNCICHHBII MacCHB
pasMepa N, TMepBBIM 3JIEMEHT KOTOPOro paBeH A, BTOpoll paBeH B, a kaxnbii
NOCIIEAYIOLIUI 3JIEMEHT PAaBEH CYMME BCEX MPEABIAYIIHX.

Jan maccuB pasmepa N. BriBecTr €ro 351eMEeHTHI B 00paTHOM TOPSIJIKE.

Jan nenouncneHHbIil MmaccuB pasmepa N. BeiBecTu Bce colepKaliuecs B JAHHOM MacCUBE
HEYETHBIC YUCJIAa B IOPSAJKE BO3PACTAHMS UX MHIIEKCOB, a TAK)KE UX KOaudecTBo K.

Jan nenouncineHHbI MaccuB pasmepa N. BeiBecTu Bce colepKaliuecs B JAHHOM MacCUBE
YETHbIE YHUCIIA B OPsi/IKE YObIBaHUSA UX MH/AEKCOB, a TaKkke UX KosumdecTBo K.

Jan nenouncieHHbI MaccuB pasmepa N. BelBecTu BHauane Bce coAeprKaluecs B JaHHOM
MacCHBE YETHBIC YMCIIA B MOPAIKE BO3PACTAHHUS MX MHAEKCOB, a 3aTEM — BCE HEUECTHBIC
Yrcia B MOPsAKE YObIBAaHUS UX UHIECKCOB.

Han maccuB A pasmepa N u nenoe yncio K (1 < K < N). BeiBecTu 351eMeHTBI MaccuBa ¢

nopsiikoBeIiMU Homepamu, kpaTHbiMu K: AK, A2-K, A3-K, ... . YcioBHbIi onepatop He
UCITIOJIb30BATh.

Han maccuB A pasmepa N (N — dyeTrHoe 4mcio). BrIBeCTH €ro 31€MEHTHI ¢ YETHBIMHU
HOMEpaMH B MOpsJIKE Bo3pacTaHus HomepoB: A2, A4, A6, ..., AN. YcioBHBII orneparop

HE UCIMO0JIb30BaTh.
Jan maccuB A pazmepa N (N — HeueTHOE 4uCii0). BBIBECTH €ro IeMEeHThI C HEUYETHBIMHU
HOMEpaMu B Topsnke yoObiBaHus HomepoB: AN, AN-2, AN-4, ..., Al. YcnoBHblit
orepaTop HE HUCIOJIb30BATh.

Jan maccuB A pasmepa N. BpiBecTH BHauasie ero 3J€MEHTBl C YETHBIMH HOMepamu (B
MOPSJIKE BO3PACTaHUSI HOMEPOB), a 3aT€M — 3JIEMEHThI C HEUETHBIMH HOMEpaMH (Takxkxe B
nopsiike Bo3pacTaHusi HomepoB): A2, A4, A6, ..., Al, A3, AS, ... . YciOBHbBII oneparop
HE UCIOJIb30BaTh.

Jlan maccuB A pazmepa N. BolBecTu BHauasle €ro JIEMEHTBHI C HEYETHBIMH HOMEpaMH B
MOPSJIKE BO3pACTaHMsI HOMEPOB, a 3aT€M — 3JIEMEHTHI C YETHBIMH HOMEpaMH B MOpPSIKE
yObIBaHust HOMepoB. Al, A3, AS, ..., A6, A4, A2. YCcoBHBI! omepaTop HE UCIOJIb30BATh.
Han maccuB A pazmepa N. BbIBecTH ero anemMeHThl B cieayronieM nopsake: Al, AN, A2,
AN-1, A3, AN-2, ....

Han maccuB A pazmepa N. BbIBecTH ero ajiemMeHThl B cieayronieM nopsake: Al, A2, AN,
AN-1, A3, A4, AN-2, AN-3, ....

Jlan MaccuB A HeHYJEBBIX LENbIX yucen pazmepa 10. BeiBecTn 3Hau€HHE MEPBOTO U3 TEX
ero anemeHToB AK, koTopsle ynoBierBopsitoT HepaBeHCTBY AK < Al0. Ecim Ttakux
3JIEMEHTOB HET, TO BbiBecTH 0.

Jlan nenouncinenHsii MaccuB A pazmepa 10. BeiBecTn nopsAKOBBIN HOMEP MOCIEIHETO U3
Tex ero 3yeMeHToB AK, KOTopble yIOBIETBOPSIOT NBOMHOMY HepaBeHCTBY Al < AK <
A10. Ecnu Takux 3JIeMEHTOB HET, TO BhiBecTH 0.

Han maccuB pasmepa N u nenbie yncina K u L (1 < K <L < N). Haiitu cymmy 31eMeHTOB
MaccuBa ¢ HoMepamu oT K 110 L BKiIrouuTensHo.

Han maccuB pasmepa N m menbie uncia K u L (1 < K < L < N). Haiitu cpennee
apudmeTHyecKoe JIEMEHTOB MaccuBa ¢ Homepamu oT K 1o L BKITtounTeNnsHO.

Jan maccuB pasmepa N u nensie unciaa K u L (1 < K < L < N). Haiftu cymmy Bcex
AJIEMEHTOB MacCHBa, KPOME 3JIEMEHTOB ¢ HoMepamu oT K 10 L BKIrOUUTENBHO.

Han maccuB pasmepa N u menbie uncina K u L (1 < K < L < N). Haiitu cpennee
apru(MeTHUECKoe BCEX AJIEMEHTOB MacCuBa, KpOMe 3JIeMEHTOB ¢ Homepamu oT K o L
BKJIIOUUTENBHO.

82



24.

25.

Jan nenouyucieHHsld MaccuB pasMepa N, He coaepXKaluil OJWHAKOBBIX YHCEI.
[TpoBepuTth, 00pa3yIOT JIM €T0 JAEMEHTHI aprdMeTHIecKyto porpeccuro. Eciau 00pasyror,
TO BBIBECTH Pa3HOCTh IIPOTPECCHUM, €CIIM HET — BbIBECTH ().

Jlan maccuB HEHYJIEBBIX IenbIX uucen pasmepa N. IlpoBeputh, 00pa3zyroT U €ro
AJIEMEHTHI T€OMETPHUECKYI0 mporpeccuto. Ecnmu o0pa3zyroT, TO BBIBECTH 3HaMEHATelb
MPOrPeccuu, eciau HeT — BbIBecTH 0.

IIpakTuyeckasi padora Ne32 «lcnosp30BaHrE AJIEMEHTOB YIPAaBICHUS OTOOpaKeHHE

NAHHBIX B Ta0nuIe u MeTonoB Ha CH»

CocraBuTh TpOrpamMMy C HCIHOJIb30BaHHWEM »djemeHTa ympasienus DataGridView u

orepaTopoB sA3bika mporpaMmmupoBanust C#. OpopMuts hopmy U Bce ee IIEMEHTHI.

l.

2.

10.

Hana matpura pazmepa M x N u menoe gucio K (1 < K < M). BeiBectn smementsr K-it
CTPOKH TAHHOW MaTPULIBI.

Hana matpuia pasmepa M x N u nienoe gncio K (1 < K < N). BeiBectu amements K-ro
CTONOIA TaHHOW MATPHIIBI.

Jana matpuna pasmepa M x N. BbIBeCTH €€ 3JIEMEHTBI, PacloJIO)KEHHBIE B CTPOKax C
YeTHBIMU HOMepamu (2, 4, ...). BbIBoJ 371€eMEHTOB NPOU3BOIUTH IO CTPOKAaM, YCIOBHBIHM
orepaTop He HUCIOJIb30BATh.

Jana martpuna pasmepa M X N. BriBecTu ee 3J€eMEHTHI, PacloOJOKEHHbIE B CTONIOLAX C
HeyeTHBIMH Homepamu (1, 3, ...). BbIBOog »1eMEHTOB TPOM3BOAUTH IO CTOJOIAM,
YCIIOBHBIW ONIEPATOP HE MCIOJIb30BAaTh.

Hana martpuna pazmepa M x N. BriBecTu ee 37€MEHTHI B CIEAYIONIEM MOPSIAKE: TepBast
CTpOKa clieBa HAmpaBO, BTOpasl CTPOKa CIIpaBa HAJIEBO, TPEThsl CTPOKA CJeBa HAMpaBo,
yeTBepTasi CTpOKa CIpaBa HajeBo U T. [I.

[Jana marpuna pasmepa M x N. BbIBeCTH €€ 3JIEMEHTBI B CIEAYIOLIEM IOPSAKE: MEPBbII
CTOJIOCIl CBEpXY BHM3, BTOPOM CTOJIOCI] CHHM3Y BBEpPX, TPETHH CTOJIOEI[ CBEpXy BHH3,
YETBEPTHIA CTOJIOEI] CHU3Y BBEPX U T. [I.

Jana kBanpatHas matpuna A nopsaka M. Hauwmnas ¢ snementra Al,l, BeiBecTH ee
AIIEMEHTHI CIEAYIOMUM 00pa3oM («yTOIKaMHU»): BCE JIEMEHTHI TIEPBOI CTPOKH; IIEMEHTBI
MOCJIETHETO CTONOIa, KpoMmMe TepBoro (yKe BBIBEJICHHOTO) JJIEMEHTA; OCTaBIIHECS
DJIEMEHTHI BTOPOW CTPOKH; OCTaBIIHECS AJIEMEHTHI MPEINOCISIHEro CToN0na u T. 1.;
MMOCJICTHUM BBIBOJHUTCS daeMeHT AM, 1.

Hana xBanpatHas matpuna A mnopsaka M. Haumnas c snementa Al,l, BbIBecTH ee
AJIEMEHTHI CIICIYIONIUM 00pa3oM («yroJKaMu»): BCE JJEMEHTHI TEPBOTO CTOJOIIA;
AJIEMEHTHI MOCIEAHEN CTPOKH, KPOME MEPBOro (ke BbIBEIECHHOTO) 3JIEMEHTA; OCTABIIHECS
3JIEMEHTHl BTOPOrO CTOJOLIA; OCTaBIIMECS S3JEMEHTHI MPENNocieqHe CTPOKH U T. J1.;
IOCIICIHUM BEIBOJIHTCS dJIeMeHT Al,M.

Jana xkBaaparHas marpuina A nopsiaka M (M — HeuetHoe uncio). HaunHas ¢ snemenTa
Al,]l n nepeMeniasich O 4YaCOBOI CTPENIKE, BBIBECTU BCE €€ BJIEMEHTHI 110 CIIMPAIIN: I1epBas
CTpOKa, MOCJIETHUM CTOJIOEII, TTOCIESIHS CTPOKA B OOPAaTHOM TOPSIKE, TIEPBBIA CTOJIOCIT B
00paTHOM MOPSIIKE, OCTABIIUECS DJIEMEHTBI BTOPOH CTPOKH U T. [I.; IOCTIETHUM BBIBOJIUTCS
HEHTPaJIbHBINA AIEMEHT MaTpPHULIbI.

Jana kBagpatHas maTtpunia A nopsaka M (M — HedetHoe uucio). Haunnas ¢ snemenTa
Al,]1 u nepemeniasichb MPOTUB YACOBOM CTPEJIKU, BHIBECTH BCE €€ AJIIEMEHTHI MO CIUPAIH:
HepBbIi cTONOEL, MOCIeNHsAs CTPOKA, MOCIEIHUNA cTOIOel B 0OpaTHOM HOps/IKe, repBas
CTpOKa B 00paTHOM MOPSIIKE, OCTaBIIMECS 3JIEMEHThl BTOPOTO CTOJIOLA U T. [.; MOCIEIHUM
BBIBOJIUTCS IICHTPATBHBIN JIEMEHT MATPHIIBL.
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11. [lana matpuma pazmepa M X N u menoe uucno K (I < K < M). Haiftu cymmy u
MPOU3BEJCHUE dJIEMEHTOB K- CTpOKH TaHHON MaTpHULIbI.

12. Jlama marpuna pasmepa M X N u nenoe uuciao K (1 < K < N). Haiitu cymmy u
npou3BeieHne eMeHToB K-ro cTonbdia 1aHHOW MaTpHIhI.

13. JMana marpuna pasmepa M X N. [lnsg kaxaold CTPOKM MaTpullbl HAaWTH CyMMYy €€
3JIEMEHTOB.

14. Jlana matpuna pazmepa M x N. J{71st Kaxq0r0 cT001a MaTPHUIIBI HAWTH TPOU3BEICHUE €T0
3JIEMEHTOB.

15. Jlana matpuna pazmepa M X N. [ KaXka0i CTpOKM MaTpHUIIbl C HEYeTHBIM HoMepoM (1, 3,
...) HaWTH cpeaHee apupMETHUECKOE €€ DJJIEMEHTOB. YCIOBHBIM oOmeparop He
UCII0JIb30BATb.

16. Jlana marpuna pazmepa M X N. J{ns Kak10r0o cT0I011a MAaTPUIIBI C YETHBIM HOMEpOM (2, 4,
...) HATH CyMMY €r0 3JIEMEHTOB. Y CIIOBHBII ONIEPATOP HE UCIOIb30BATh.

17. Hana marpuma pasmepa M X N. B kaxmol CTpoKe MaTpHIlbl HANTH MUHUMAaTbHBIN
DIIEMEHT.

18. Jlana matpuma pasmepa M x N. B kaxmom cTtonOie MaTpuilbl HAUTH MaKCHUMaJbHBIA
DIIEMEHT.

19. Jlama marpuma pazmepa M x N. HaliTu HOMEp €€ CTPOKHM C HaAWOOJBIIEH CyMMOMH
AJIEMEHTOB W BBIBECTH JIaHHBII HOMED, a TAKXKE 3HAUCHHE HANOOJIbIIIEH CYyMMBI.

20. Jlana matpuia pazmepa M x N. Haiitn HOMep ee cTonl1a ¢ HAMMEHBIITUM TTPOU3BEICHUEM
AJIEMEHTOB M BBIBECTH JIAHHBIA HOMED, a TAK)KE 3HAUCHHE HAMMEHBIIETO MTPOU3BEICHHUS.

21. [ana matpuna pazmepa M x N. HaliTu MakcUManbHbIA CpEeId MUHUMAJIBHBIX 3JIEMEHTOB
€€ CTpOK.

22. [ana matpuna pazmepa M x N. HaliTh MUHUMaJIbHBINA CpeAu MaKCUMAJIbHBIX 3JIEMEHTOB
ee CTOJIO10B.

23. [Jana marpuna pasmepa M X N. B kaxmgoil ee CTpoke HalTH KOJIMYECTBO SJIEMEHTOB,
MEHBIIUX CPEAHETO apu(METHUECKOTO BCEX IIEMEHTOB 3TOM CTPOKH.

24. Jlana marpuna pazmepa M x N. B kaxmom ee CToJOIle HAUTH KOJIMYECTBO AJIEMEHTOB,
OOJBIINX CPEAHEr0 apu(PMETHYECKOTO BCEX IIEMEHTOB 3TOT0 CTOJIONA.

25. Jlana marpuna pasmepa M X N. Haiftu HoMepa CTpOKH U CTOJIONA IS DJIEMEHTa MaTPHIIHI,
HanOosee OJIM3KOro K CPEeAHEMY 3HAYCHHIO BCEX €€ 3JIEMEHTOB.

IIpakTnueckas padora Nel6 «Coznanue kinaccoB B C#»

CocTtaBuTh  mpoOrpaMMy  3JIEMEHTOB  yIpaBJICHHS U OMNEpaTOpoOB  s3bIKA
nporpammupoBanusi C#. Odpopmuts Gopmy u Bce ee anemeHThl. OdopmuTh hopMy U Bce ee
3JIEMEHTBI, UCIIOJIb3Ys IBETOBYIO TaMMYy.

1. Ommcars crpykrypy ¢ umeaem GROUP, coxepxamyto momnsti: Name — ¢pamMuiis ¥ MHUIHAIIBL,
DAT — nara poxxaenus (roJ, mecsil, uuciio), SES — ycneBaemocTh (MacCHB U3 TPEX JIEMEHTOB).
Hanucars nporpamMmy, BBITOJHSIONIYIO:

BBO/JI C KJIaBUATyphl AaHHBIX B MaccuB GRS, coctosiuii u3 10 crpykryp tunna GROUP;

— BBIBOJI Ha JKpaH 3allkceld, YNOpsIOYEHHBIX Mo Bo3pacTaHuto mnoijisi SES; — BbIBOJ criucka
CTyAEHTOB, Bo3pacT KoTopsix Ha 01.12.2010 roxa ne npesbimaet 20 Jer;

— €CIIM TaKHUX CTYJIEHTOB HET — BBIIaTh COOOIIECHHE.

2. Omucate ctpyktypy ¢ umenem STUDENT, comepxkamnyto momst: Name — dammwius u
nHunmanel, Kurs — kype, SES — ycrieBaeMocTh (MacCuB U3 IISITH 3JIEMEHTOB).

Hanucars nporpamMmy, BBITOJHSIONIYIO:

BBOJI C KjaBUaTtypbl AaHHbIX B MaccuB STUD, cocrosmmit u3 10 ctpykryp tuma STUDENT,
3aIMCH JIOJKHBI OBITH YIOPSI04EHBI 1O andaBuTy;
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— BBIBOJI Ha HKpaH 3amHCed, YMOPSJIOYEHHOTO CIUCKA CTYAEHTOB, CPEeIHUN Oal KOTOPBIX
MIPEBBINIACT OOIIMIA CpeHui Oaur;
— €CII TaKMX CTYJIEHTOB HET — BBIIaTh COOOIIECHHE.

3. Ommcats cTpykrypy ¢ umeneM STUD, conmepxarnryto mosist: Name — GpamMuins 1 WHULHAIIBI,
GROUP — na3Banue rpynmsl (pakynbTeT, Kypc, HoMep rpymmsl), SES — ycneBaemocTh (MaccuB
U3 YETBIPEX DIIEMEHTOB).

Hanucars nporpamMmy, BBITOJHSIOIIYIO:

— BBOJ] C KJIaBUaTyphl JaHHbIX B MaccuB STUD1,cocrosmmii u3 10 ctpykryp

tura STUD, 3anucu 70KHBI OBITH YIIOPSAOUYEHBI TI0 al(aBHTY;

— BBIBOJ Ha JKpaH JaHHBIX O CTYJCHTAaX, BKIIOUEHHBIX B MAcCHUB, CPEHHHI 0al KOTOPBIX
npesbimaer 4,2. COMCOK yHNOpSAOYMTH MO BO3pacTaHuio cpenHero Oama. CoXpaHUTH
MH(OPMALIHIO O MOJOKEHUH CTY/IEHTa B HICXOJHOM CITHCKE;

— €CIIU TaKHUX CTYJIEHTOB HET — BBIIaTh COOOIICHHE.

4. Onucate crpyktypy ¢ umeneM NOTE, conepsxamtyro mons: Name — dhaMuiius U MHUIHAIIHI,
TELE — Homep tenedona, DATE — nara poxxaeHust (roj, Mecsll, 4ucio).

Hanucats nporpamMmmy, BBITOJHSIOIIYIO:

BBOJ ¢ KiaBuaTypsl naHHbIX B MaccuB BLOCKNOTE, cocrosmmii u3 10 crpykryp tuna NOTE,
3aMyCy JOKHBI ObITh YHOPSAOYEHBI IO BO3PACTAHUIO 1aThl POXKIACHMUS,

— BBIBOJI HA 3KpaH CBEJCHHI 0 yelloBeke, HoMep TenedoHa KOTOPOTro BBEICH C KJIaBUATYPHI;

— €CITM TaKOT'0 YeJIOBEKa HET — BBIJIaTh COOOIECHHE.

5. Onucate cTpykrypy ¢ umeHeM NOTEL, conepxanryto mossi: Name — pamMuius 1 MHALIAATIBI,

TELE — Homep tenedona, DATE — nara poxxaenus (roa, Mecsl, YUCIO.

Hanucats nporpammy, BBITOJIHSIOIIYIO:

— BBOJ ¢ KiaBuaTypbl JaHHbiX B MaccuB BLOCK, cocrosmuit u3 9 snementoB tuna NOTEI,
3aMKCH JOJKHBI OBITh YIOPSIOUEHBI 110 MHULIMATIAM;

— BBIBOJ] Ha 9KpaH MH(OPMALIUU O JIIOJSAX, YbH JTHU POKICHUS MPUXOASITCA Ha MECSI], 3HaUCHHE

KOTOPOT'O BBEJICHO C KJIABUATYPBI; €CIIM TAKOTO YEJIOBEKAa HET — BBIATh COOOIICHHE.

6. Onucate cTpyktypy ¢ umeHeM NOTE2, conepxanryto momnsi: Name — pamMuius 1 MHUALIAATIBI,
TELE — Homep tenedona, DATE — nara poxxaeHust (roj, Mecsll, 4ucio).

Hanucars nporpamMmy, BBITOJHSIOIIYIO:

— BBOJ| C KiaBuaTypsl nanHbix B MaccuB BLOCK2, coctosiiumii u3 7 snementoB tuna NOTEI,
3alMCH  JIOJDKHBI OBITH  YMOPSAAOYEHBI IO TEpBBIM TpeM nudpam Homepa TenedoHa;
— BBIBOJI Ha 3KpaH MH(OpMaIIMU O YeJIoBeKe, Ubsl (paMUIIus BBEJEHA C KJIaBUATYPHI,

— €CJIM TaKOTO HET — BBIJIaTh COOOIIECHHE.

7. Onucath cTpykTypy ¢ umeHeM PERSON, conepskarryto mossi: Name — paMuiius u MHUIHAIIBL,
FAC — daxynberer, GROUP — rpynna, DATE — nata nocrymienust B BY3 (ron, mecsit, uncio).
Hanucars nporpamMmy, BBIIOJHSIONIYIO:

— BBOJI C KJIaBUATyphbl TaHHBIX B MaccuB VUZ, cocrosmuii u3 10 351eMeHTOB

— tunia PERSON, 3anucu 10mKHBI OBITH YIOPSAO0YEHBI 0 JjaTe NOCTyIuieHus B BY3;

— BBIBOJ] Ha DKpaH HHQPOPMAINH O CTYACHTAX, YIIOPSIOUYEHHOHN M0 (aKyabTeTaM, TpyIaM, JaTe
noctyrieHus. B kaxpod rpynme daMuiauu JOKHBI OBITH PAcHoOJIOKEHBl B al(aBUTHOM

HOpsIJIKE.

8. Omucath cTpykTypy ¢ uMeneM ZNAK, conepskamyto nosst: Name — pamunus u umsa, ZOD —
3Hak 30anaka, DATE — narta poxxaenus (MacCUB M3 TPEX YMCEIL: TOM, MECAL, YUCIIO).

Hanucats nporpamMmy, BBITOJIHSIOIIYIO:

— BBOJI C KJIaBHATyphl JaHHbIX B MaccuB MASS, coctostmumii u3 10 snementoB tuna ZNAK,
3aMKCH JJOJKHBI OBITH YIOPSIOUYEHBI TIO JIATE JTHS POXKICHHUS,
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— BBIBOJ Ha PKpaH WHGOPMAIUU O JIOASIX, POTUBIINXCS IMOJ 3HAKOM 30/[MaKa, HAWMEHOBAHUE
KOTOPBIX BBOAUTCS C KJIaBUATYPHI;

— €CJIM TaKOTO HET — BBIJIaTh COOOIIECHHE.

9. CtpykTypa coaepXuT WH(OpMAIMIO O J1aTe ¥ BPEMEHH HEKOTOPOTO COOBITHS: Year — rof,
Day — nenn, Hour — gacer, Minute — MmuHyTHI, Second — CEKyHIBI.

HanucaTs mporpammy, BBITOTHSIONIYIO:

— ompejieNieHne pa3Mepa CTPYKTYPpUPOBAaHHOTO 00OBEKTa B OaTax.

— 3aMHCHIBACT MPEATIOKEHHYIO CTPYKTYPY B BHJIE OUTOBOI CTPYKTYPBI M ONIPEACTSET pa3Mephl.
CpaBHUTE pe3yNbTaThl, CJCIANTE BBIBO/I.

10. JIns xpaHeHHs JaHHBIX O LBETHBIX JUCIUIEAX ONHUCaTh CTPYKTypy Buaa: display —
HAaUMEHOBAaHHUE MOJIENH, price — IeHa, X Size — pa3Mep MO TOPU3OHTANH, Y Size — pa3Mmep 1o
BEPTHUKAJIH, Optr — ONTHYECKOE pa3peLIeHHeE.

Hamucatre ¢yHknmio, coszmaromiyto (aili ¢ JaHHBIMH O JHCIUICSX (JIaHHBIE BBOAWTH C
KJIAaBUATYphl) U3 HE MEHEE BOCHMU 3aIKCEH, OCYIIECTBISIONIYI0 €r0 COPTHPOBKY IO 3aIaHHOMY
napameTpy (0Os3aTeNbHBIA MapaMeTp — MPHU3HAK, 3aJal0NUiA KpUTEPUN COpPTUPOBKH). Bce
HEOOXOaUMbIC JaHHBIC A (YHKIUU JOJDKHBI TEpelaBaThcs € B KauecTBE MapaMeTpOB.
Hcnonp3oBanue rio0aabHBIX TAPAMETPOB HE TOMYCKAETCS.

11. Onucarp CTPYKTYPY c MMEHEM STUDENT, COZIEpIKAIILYIO TIOJISL:
dbamMuIMs 1 MHULUANBI CTYJEHTa; HOMEp IPYIIBL; YCIIEBAEMOCTh (MAaCCHB U3 YETHIPEX OLICHOK Ha
9K3aMeHax B 5-0ajbHOM CHCTEME).

Hamucarp GpyHKINu:

— CO3JaHMsI MacCHBa 7 3amucel (CTPYKTYp) NaHHBIX O CTyIEeHTaX (BBOJ JAaHHBIX C KIIABHATYPHI);
— BBIYHCJICHUS CPEHETO 0aa KaXKIoro CTY/ICHTA;

— PacIoJIOKEHUS 3aMUCeil 0 YOBIBAHHIO CPETHETO Oana;

— BBIBOJIA CBEJICHUI O CTYJIEHTaX, UMEIOIIHNX OLIEHKU TOJIBKO 4 U 5;

— yIaJeHusl U3 CIHCKA CTY/IEHTAa C MUHUMAJLHBIM CPETHUM OaJIoM.

Bce HeoOxoaumble naHHbIe A1 (PYHKIHA JOKHBI TIEpPeIaBaThCs B KAYECTBE UX MapaMeTpOB.
Hcnonp3oBaHne TIIOO0ANBHBIX MapaMeTpoB He nomyckaercs. (Co3maTth MPOEKT, KOTOPBIHA
JIEMOHCTPHUPYET paboTy BceX (HYHKIIHA.

12. Onucatb CTPYKTYpPY c MMEHEM TOVAR, coAepKallyro TOJIS:
HA3BaHME TOBapa; KOJUYECTBO €IUHUI] TOBAPA; CTOMMOCThH TOBAapa; JAaTa MOCTYIUICHUS TOBapa B
BUJIC CTPYKTYPHI (T'0J1, MECSII, IEHB ).

Hanwucares ¢pynkuuu:

— cozmanus maccuBa SPISOK ne 6omnee yem u3 10 3amuceit (CTpyKTyp) TaHHBIX O TOBapax (BBOJ
JAHHBIX C KIIABUATYPHI);

— BBIUMCJICHUS CPEAHEN CTOMMOCTH TOBapa;

— pAacTooXKeHHs 3aIUCeH 110 BO3PACTaHUIO CTOUMOCTH TOBapOB;

— BBIBOJIa CBEICHHI O TOBapax, moctynuBiux 6omnee 10 mecsies Ha3a.

Bce HeoOxoaumble naHHbIC Asi (PYHKIHA DOKHBI TIEPEIaBaThCs B KAUYECTBE HUX MapaMeTpOB.
Hcnonp3oBaHne TIIOOANTBHBIX MapaMeTpoB He nomyckaercs. (Co3maTth MPOEKT, KOTOPBIHA
JIEMOHCTPHUPYET paboTy BceX (DYHKITHA.

13. Onucatb CTPYKTYpPY c HMEHEM MARSHRUT, COJICpPIKAIIYIO TOJIS:
HOMEp MapIIpyTa; HadalbHBI WYHKT MapIIpyTa; KOHEYHBIM IMyHKT MapuipyTra; JJIHHA
Mapupyra.

Hanwucares ¢pynkuuu:

— Cco3/JaHMs MaccuBa He Ooisiee yeM m3 10 3ammceit (CTpyKTyp) CBeAeHUN O MapiipyTax (BBOJ
JAHHBIX C KIIABUATYPHI);
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— OIIPEEIICHNs MapUIPyTa ¢ MAKCUMAJIBHOW JUIMHOW;

— pAacIoIOoXKEeHHs 3aIUCEH 110 BO3PACTaHUIO HOMEPOB MapIIPYTOB;

— BBIBOJAa CBEJCHUN O MapuipyTax, KOTOpPhIE HAUMWHAIOTCA WM 3aKaHYMBAIOTCS B IYHKTE,
HA3BaHHE KOTOPOTO BBOJUTCS C KIIABHATYPHI.

Bce neobxoaumble naHHble I GYHKUMNA JTOJDKHBI MepeaBaThCcsl B Ka4ecTBE UX HapaMeTpOB.
Hcnonb3oBanne TH00anbHBIX MapaMeTpoB He jgomyckaercs. Co3laTh TPOEKT, KOTOPHIMA
JTEMOHCTPHUPYET paboTy BceX (DyHKITHIA.

14. Ommucate crpykrypy ¢ umeHemM ABON, conepxkamiyro mons: ¢GaMuids W HHHIAAIBI
aboHeHTa, HOMEp TenedoHa, JaTa MOJKIOYCHHS TeiaedoHa B BHJAE CTPYKTYPHI (TOI, MECHII,
JIeHb ), HAaYMCIICHHAs] CyMMa OILJIaThl, CyMMa Ha cueTy aDOHEHTa.

Hamucatp GpyHKINnM:

— co3gaHMs MaccuBa He Oosee ueM u3 12 3ammceill (CTPYKTYp) AaHHBIX 00 aboHEeHTaxX (BBOJ
JAHHBIX C KIIABUATYPHI);

— pacroiokeHus 3anucet mo andaButy (C y4eTOM MHHUIMAIOB ISl a0OHEHTOB C OJJMHAKOBBIMHU
bamunusmu;

— n1o6aBuTh 20 Tp. HA cyeTa aDOHEHTOB, KOTOPBIX MOAKIIOUMIN O0see 10 et Hazan;

— BBIBOJIa CBeJIcHUI 00 a0OHEHTax, y KOTOPhIX CyMMa Ha CUETy OTpHIaTeJIbHas MOoCie BhlYETa
HAYUCIICHUI;

— BBIBOJIA CBEJICHUI 00 a00oHEHTE, HOMep TenedoHa KOTOPOTO BBOJIUTCS C KJIABHATYPHI.

Bce nHeobxoaumble naHHble Uil QYHKUMNA JTOJDKHBI MepefaBaThCcsl B Ka4ecTBE UX IapaMeTpOB.
Hcnonb3oBanne TH00aNbHBIX MapaMeTpoB He jgomyckaercs. Co3laTh TPOEKT, KOTOPHIMA
JTEMOHCTPHUPYET paboTy BceX (DyHKITHIA.

15. Onucath CTPYKTYpY, COIEpKalIlyl0 TMOJIsA: HAMMEHOBaHUE, 1IeHa, JaTa IPOU3BOJICTBA, CPOK
TOJTHOCTH, KOJIMYECTBO, TPOU3BOIUTED.

HamnucaThs ¢yHKIHY, BRITOTHSIONIUE CIEAYIONINE 3a1a4u:

BBIBOJIa CBEACHUI O TOBApPaxX, CPOK TOJHOCTH KOTOPHIX MeHee 20-TH JTHEM.

— OTPEENUTh KOJIMYECTBO MPOCPOUCHHBIX TOBAPOB.

16. Omnucate CTPYKTYpy, COACpIKallyl0 TIOJsA: MapKa, aBTOMOOWJIS, TPOU3BOIUTEINb,
THII, TOJ BBINTYCKA, AaTa MPOXOKICHHS TEXOCMOTpPa, 1aTa PerucTpaIuu.

Hanucarps QpyHKIMH, BBIMOTHSIONINE CAEAYIOIINE 3a/1a4H:

— BBIBOJIa CBEJCHHI O MAIlIMHAX, MPOILIEANINX TEXOCMOTP MEHEe rojia Ha3al.

— BBIBOJIA CBEJICHUM O MalmHax, npousBeleHHbIX 10 2000-ro roja v 3aperucTpUPOBAHHBIX
MeHee rojia Ha3aj.

17. Onucate CTPYKTYpy, COAEpKalIlylo TOJist: (aMuiIusl, aMIuTya, BO3pPAcT, KOJIHMYECTBO WP,
KOJIMYECTBO T'OJIOB.

Hamucath ¢yHKIHH, BRITOTHSIONIUE CIEAYIONINE 3a1a4H:

— OIpeAeNuTh Jyuliero Gpopsap/ia, U BEIBECTH CBEJAEHUS O (pyTOOIUCTAaX, CHITPABUINX MEHee 5-
TH UTP.

— OMpeAeNnuTh CpeaHHU Bo3pacT (GpyTOONMHMCTOB M BBIBECTH cBeleHUs o (yrdommcrax, BO3pacT
KOTOPBIX OoJbIIe 25 JIeT.

18. Omnmcath CTPYKTYpY, colepxamryio nois: (amunus, rpymmna, ¢usuka, uHGOpMaTHKa,
UCTOPHUSL.

Hanucaths ¢yHKIHH, BRITOTHSIONIUE CIEAYIONINE 3a1a4H:

— ONpeNeInTh CpeTHUIN Oall OI[EHOK MO BCEM IpeIMeTaM, U BBIBECTH CBEIE-HUS O CTY/ACHTax,
cpenHui 6a1 KOTOPBIX OoJibIe 4.

— ONpEeNeluTh CPeAHUI 0al OIEHOK MO (HU3UKE, KOJUYECTBO CTYJAEHTOB C OILEHKOH 5 IO
MH(OPMATUKE U BBIBECTH CBEJICHUS O HUX.
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19. Onucate CTPYKTYpy, COAEpX AIIyl0 MOJsi: MPOJiaBell, HAMMEHOBAHHE, KOJUYECTBO, LIEHA,
roJi_BBIMTyCKa, 1aTa_ TMPOJIaXKH.

HamucaTs ¢yHKIHH, BRITOTHSIONIUE CIEAYIONINE 3a1a4u:

— OIpEAETUTh KOJIMYECTBO TOBApOB, KOTOPHIE MPOJaHbl MEHEE TO/1a Ha3a/ U BHIBECTU CBEACHUS
0 HUX.

— OIpPEAETUTh KOJIMYECTBO BCEX TOBAPOB, KOJUYECTBO KOTOPBIX OOJbIIE 5 U BBIBECTU CBEACHUS
00 ATHX TOBapax.

— ompenenuTh OOIIYI0 CTOMMOCTh BCEX TOBAPOB, BBHIMYIIEHHBIX B TEKYIIEM TOAY U BBIBECTH
CBEJICHUS 00 3THX TOBapax.

20. Omnucarb CTPYKTYpy, COJEp’Kallyl0 IO aBTOp, KOJMYECTBO, CTPAHUIL, THPAXK,
rOJl, U3JaHHUsL.

— HamucaTh (QYHKIIMH, BBITIOTHSIONINE CISAYIONINE 3aa4u:

— BBIBECTH JIAaHHBIC O KHUTAX, B KOTOPBIX KOJMYECTBO cTpaHuIl Oosbiie 150.

— BBIBECTH JIaHHBIE O KHUTAX, TUPaX KOTOPHIX He npebimaet 10000 sk3eMIsipos.

21. OnucaTth CTPYKTYpy, COAEpIKAIlYIO IMOJIA: HAUMEHOBAaHUE, MPOM3BOAMTENb, TOJ_BBHINYCKA,
KOJINYECTBO, IICHA.

Hanucarbs QpyHKIMH, BBIMOTHSIONINE CAEAYIOIINE 3a/1a4H:

— BBIBECTH CBEJICHHSI O TOBapax C IICHO BbIIIE CPEIHEH.

— ONpEeNeNuTh OOIIYI0 CTOMMOCTh BCEX TOBAapOB, BBIMYIIEHHBIX B TEKYIIEM TOAY U BBIBECTH
CBEJIEHUS 00 3THX TOBapax.

22. Onmcath CTPYKTYpPY, COACpXKAILlyl0 MOJs: (amMHuiIus, Tpymnmna, roJl PoXKACHUs, OLEHKa IO
bu3mKe, OIIeHKA 10 MaTeMaTHKe, OIIEHKA 110 HH(OpPMAaTHKE.

HanucaTh ¢yHKIHY, BRITOTHSIONIUE CIEAYIONINE 3a1a4u:

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

— Hamedyarath (paMUJIMHM CTYACHTOB, KOTOPBIE CHATM MATEMAaTUKy Ha «95», U ONMpPENeNuTh UX
KOJINYECTBO.

23. Onucatrp CTPYKTYpPY, COACPIKAIIYIO TOJIsA: Ha3BaHWE, YacTOTa, OOBEM ONEPATUBHOM MaMSITH,
Hanmnuue dvd rom, CTOUMOCTS.

Hanucats QpyHKIMH, BBIMOTHSIONINE CAEAYIOIINE 3a1a4H:

— ONPEACTUTh KOJIMYECTBO KOMITBIOTEPOB ¢ 00BbEMOM OnepaTHBHOM mamsaTH Oosbiie 10 réaiT u
HareyJaraTh BCE CBE/ICHUS O HUX.

— BBIYUCIUTH CPEIAHIOID CTOMMOCTH BCEX KOMIIBIOTEPOB M HamedaTaTh HAUMEHOBAHHUS
KOMITBIOTEPOB U MX CPEIHIOI0 CTOUMOCTb.

— OMpeeNIuTh KOMIBIOTEPHI, KOTOpbIe UMEIOT dvd rom, U HamevyaTaTh Bce CBEACHUS O HUX.

24. Omnucatb CTPYKTYpPY, COACPKAIIYIO MOJSA: (paMUIIUs, UM, OTYECTBO, TOJ, JOKHOCTH, JaTa
POKIEHUSI.

HamucaThs ¢yHKIH, BRITOTHSIONIUE CIEAYIONINE 3a1a4u:

— BBIBECTH JaHHble 00 MH)KEHepaX, MEHCHMOHHOro Bo3pacTa (MyXuMHaMm Oousble 65-TH JIeT,
keHuHaM 60).

— BBIBECTH CBEJICHHS O COTPYIHHUKAX, Y KOTOPBIX 3apIulaTa BhIle CpeaHel u Bo3pact meHee 30-
TH JIET.

— BBIBECTH CBEJICHHSI O COTPYTHHKAX, KOTOPbIE POAMIUCH B Mae.

25. Onucath CTPYKTYpy, coaepkairyro moisi: Ne moesna, Bpems MpHOBITHS, BpeMsi OTOBITHSI,
HaIpaBJIEHUE, PACCTOSHUE.

HanucaTs ¢yHKIMY, BRITOTHSIONIUE CIEAYIONINE 3aa4u:

— BBIBECTH CPEIHIOI0 CKOPOCTh KaXKJI0T0 MOe3/1a.

— BBIBECTH BCE CBEICHUS O M0€3/1aX, BpeMsi IPeObIBaHMs B ITyTH KOTOPBIX MPEBBIIIAET 7 YacoB.
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[TPAKTUYECKHUE PABOTHI T10 VISUAL STUDIO
M3YYEHUE CPEJIBI PASPABOTKH VISUAL STUDIO
Lenv npaxmuueckoti pabomwl: N3YIUTh Cpeny OBICTPON pa3padoTku npuioxkenuit Visual Studio.
HayuuTbcst pa3memars U HacCTpauBaTh BHEIIHUN BUJ] JIEMEHTOB YIIpaBIeHUs Ha Gopme.
WnrerpupoBannas cpena pazpadorduka Visual Studio
Cpena Visual Studio Bu3yansHO peanu3yercsi B BUAEC OJHOTO OKHA C HE- CKOJIBKUMH MaHEIsIMU
UHCTpyMeHTOB. KoinuecTBo, pacnoyiokeHue, pa3Mep M BHJ TaHeled MOXET MEHSAThCA
MPOrPaMMHUCTOM HITM CaMOU cpefiol pa3pa- OOTKU B 3aBUCUMOCTH OT TEKYIIETO peKuMa paboThI
Cpelpl WM TMOKETaHUl MPOrpaMMHCTa, YTO 3HAYUTENBHO IOBBIIIAET MPOU3BOAUTEIHLHOCTD
paboTHL.
[Ipu 3anmycke Visual Studio mosBiseTcsi HayanbHash CTpaHWIIA CO CHH- CKOM TOCTEAHHUX
IPOEKTOB, a Takxke koMaHaamu Cozdams npoekm u Om- Kpbims npoekm. HaxxMuTe CCBUIKY
Co3zdams npoexm unu BeiOeputTe B MeHIO @Paiin komanay Cozoamsb npoexkm, Ha SKpaHe MOSBUTCS
JUAJIOT TSl CO3JJaHMsI HOBOTO TpoekTa (puc. 1.1).

f Cosgats NpoekT @I-ﬂ’_{-j

Mocneghne watnoHe: CopTupoBate no: [I'onMonuaHmo = | ; | YeTaHosneHHbIE WaBnoHe: nouck R |

YcranoBneHHbie wabnorib 2 :
Tun: Visual C#

. E‘cﬁ Mpunoxcenne Windows Forms Visual C#
Visual C# = MpoekT, 4NA CO34aHNA NPUAOKEHNA C

T i ] ) NoAL30EATENBCKAM MHTEpdedcom
SRR & Mpunoxerne WPF Visual C# Windows Forms
gﬂﬁ KouconeHoe npunosxenne  Visual C#
i ch| BuBnnoreka knaccos Visual C#
c#| Mpunoxenne oBospesarens... Visual C#

MycToi npoekt Visual C#

Windows Forms 2.0 Visual C#

Wnr: WindowsFormsApplicationl

Lok ]| omes |

Puc. 1.1. JJuanoz coz0anus Ho8oz2o npoexma

CneBa B crnucke M1a0JI0HOB MPHUBEACHBI S3bIKU MPOTPAMMHUPOBAHUS, KO- TOPbIE MOAJIEPKUBAET
nanHas Bepeust Visual Studio: ybenutech, uto Tam BeijeneH paszaen Visual C#. B cpenneit yactu
MPUBEIEHBI TUIBI IPOEKTOB, KOTOPHIE MOKHO cO3AaTh. B Hammx mabopatopHbix paborax OyayT
HCIIOJIb- 30BaThCS JBA TUIA IIPOEKTOB:

Ipunoosicenue Windows Forms — paHHBIA THI TPOEKTa IO3BOJSET CO37aTh IOJTHOIICHHOE
MPUIOKEHUE C OKHAMH U 3JIEMEHTAMHM YIIpaBiieHUs (KHOIKAaMH, MOJISIMU BBOJIa U T1p.) Takoit Bujg
MPUIOKEHHUsI HanboJiee MPUBBI- YeH OOJIBIIMHCTBY MOJIb30BaTENIEH.

Konconvrnoe npunosicenue — B 3TOM THUIE TMPOEKTa OKHO TPEACTaB- JisieT co00M TEKCTOBYIO
KOHCOJIb, B KOTOPYIO IIPUJIO’KEHUE MOXKET BBIBOAUTH TEKCThI MM OXHAATh BBOAA MH(OpPMALIUU
nosib3oBatess. KoHCONIbHBIE TIPU- JIOXKEHUSI YaCTO UCIOIb3YIOTCA ISl BHIYMCIUTENbHBIX 3a/a4,
JUTSI KOTOPBIX HE TPeOyEeTCs CIIOKHBIN MIIH KPACHBBIM IMOJIB30BATEIbCKUN HHTEPQETC.
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Bribepure B crucke tum mpoekta «llpunoxenne Windows Formsy», B mone «uMs» BHU3Y
OKHa BBEJIUTE JKellaeMoe UM npoekTa (Hanmpumep, MyFirstApp) u Haxkmute kHonky OK. Uepes
HeckoJbKo cekyHa Visual Studio co3mact mpoekT u Bbl cMoXeTe yBUAETh Ha SKpaHe KapTUHKY,
o100~ HYIO MpeCTaBIeHHON Ha puc. 1.2.

MyFirstApp - Microsoft Visual CF 2010, secpece -sumyce
gwin [passs g Mposgr Mociposwse Ornages [gewse Sopuar Cppeuc Qews  Crgassa

i e e e - e bt I BEETY RS e B A

Bl Formi cs [Koncepyxrop] X v Manens sesenios

Foamll System Windows Fomse Farm - o
[ = Fom1 = eon 3
Formboederityle  Sizable B
HelpButton False
feom | o= [EERT
Imebinde MeCantrel 1| l
BMdContaines  False

KeyPreview False
Langusge Mo yusnanis]

Lezalizable False

Opacity 100% Y

Padding [1-17]
FightTeLeft Me 2
FightTeLefeLayct False L
Showlcon True

ShewinTaskbiar  True

Suzm 200; 300
SizeGiripstyle Aute

SurPositien  WindowsDefaultleca

Test Forml
Tophton False

Text

Texcr, CERMNESR C 3AEMENTOM yTIPaEnENNS,

B Crucoe owmsor B Crmcox sagu

Fotceo

Puc. 1.2. I'nasnoe oxkno Visual Studio

B rnaBom oxHe Visual Studio mpuCyTCTBYeT HECKOJIBKO OCHOBHBIX 3JI€- MEHTOB, KOTOpBIE
OynyT moMorath Ham B padote. [Ipexae Bcero, 3To ¢popma

(1) — Oynymiee OKHO Hamero NPWIOKEHUS, Ha KOTOPOM OyayT pa3MeIiaThCsl 3JIEMEHTHI
ynpasieHus. [Ipy BeIIOTHEHUU TPOrpaMMbl IIOMEIIEHHBIE 3JIEMEH- Thl YIPaBJIeHUs OyAyT UMETh
TOT K€ BUJI, YTO U HA 3TAIC IPOCKTHUPOBAHUSI.

BTopoii mo BaxXHOCTH OOBEKT — 3TO OKHO CBOMCTB (2), B KOTOPOM IIPH- BEJACHBI BCE OCHOBHBIE
CBOWCTBA BBIJICJICHHOTO 3JIeMEHTa yIpaBieHHs Win OokHa. C MOMOIIBIO KHONKU = MOXHO
IPOCMATPHUBATh CBOMCTBA DJIEMEHTA YIPABICHHS, a KHOMKA # MEPEKII0YaeT OKHO B PEXKHM
npocMoTpa coObITHii. YTOOBI ObLTO y00HEe NCKATh HY)KHBIE CBOWCTBA, MOKHO OTCOPTHUPOBAThH
UX Mo an(aBUTy C TOMOIIBIO KHOIKH 2¥. Ecim sToro okHa Ha 9KpaHe HET, €ro MOXKHO
aKTHBUPOBATh B MEHIO Buod — OkHo ceoticme (MHOTIa DTOT MYHKT BJIOXKEH B MOJIYHKT /[pyeue
OKHQ).

Camu »JIeMEHTHI YIOpPABJICHHS MOXXHO OpaTh Ha maHenu 3jieMeHTOB (3). Bce amemeHTHI
yIpaBJIeHUS pa30UTHI Ha JIOTUYECKHE TPYIIBI, YTO 00JIerdaeT MOMCK HYXKHBIX 3JIeMeHTOB. Ecimu
MaHEJIM HeT Ha SKpaHe, ee HYy)KHO aKTHBH- POBAaTh KOMaHAoW Buod — [lanenv snemenmos.
Haxkonen, o6o3peBaTens perieHuil (4) COIEpKUT CIUCOK BceX (ailyioB, BXOJAIIUX B MPOEKT,
BKJIFOYasi J00aBJIEHHBIE N300paKeHUS U CIyXeOHbIe (aiabl. AKTUBUPYETCS KOMaHIoN Buo —
0Obo3pesamens peuteHuil.

VYka3aHHble MaHEId MOTYT yXe NMPUCYTCTBOBATh Ha JKpaHE, HO OBITh CKPBITHIMH 3a IPYTHMMHU
NaHEJSIMH UM CBEPHYTHI K OOKOBOW CTOpPOHE OKHAa. B 3TOM cilyuae 10OCTaTOYHO IMIEIKHYTh Ha
COOTBETCTBYIOILIEM SIPJIbIUKE, YTO- ObI BBIBECTH MAHENb HA TIEPETHUI II1aH.

OKHO TEKCTa MpOrpamMMbl IpeIHa3HA4YEeHO I MPOCMOTpA, HAMHCAHUS M PEIAKTUPOBAHMS
Tekcta mporpaMMmebl. [lepekmiouatbesi Mexay GOpMOM M TEKCTOM MPOrPaMMbI MOXHO C
MOMOIIBI0 KoMaHA Bud — Koo u Buo — Koucmpyxmop. Ilpu nepBoHaYalIbHOM 3arpy3Ke B OKHE
TEKCTa MPOTrpaMMbl HaXOJIUTCS TEKCT, COAEP KA MUHUMAaNbHBIM HA0Op OnepaTopoB Jisi HOp-
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MaJIbHOTO (PYHKIIMOHUpPOBaHUA MycTo (Gopmbl B kauectBe Windows-okHa. [Ipu momemieHnn
JJIEMEHTA YNpPaBJIEHUS B OKHO (OpPMBI, TEKCT MNPOrpaMMbl ABTOMATHYECKH JIOTOJIHSAETCS
ONKCaHHEM HEOOXOJIUMBIX Ui ero padoThl OMOIMOTEK CTAaHAAPTHBIX MporpamMm (paszen using)
U TIEPEMEHHBIX JUIsl JO0C- TyTa K AJIEMEHTY YIpaBieHUs (B CKPBITOM YacTu Kiacca (popMsl).
[Iporpamma Ha si3pike C# cocTaBieTCS Kak ONHMCAaHUE aJTOPUTMOB, KOTOpPbIE HEOOXOAMMO
BBITIOJIHATh, €CJIM BO3HUKAET OMpENEJICHHOE COOBI- THE, CBA3aHHOE ¢ (opmoil (Hampumep,
IIETYOK «MBIIIN» Ha KHOMKe — coObl- Tue Click, 3arpy3ska ¢opmer — Load). [lns xaxmgoro
obpabaTeiBacMoro B (hopMe COOBITHSA, C MMOMOIIBIO OKHA CBOMCTB, B TEKCTE MPOTrPaMMBbI Opra-
HU3YETCs] METOJI, B KOTOPOM IIPOTPaMMUCT 3alMChIBaeT Ha si3bike C# Tpe- OyeMblii alnropuTM.
Hacrpoiika dopmst

Hacrtpoiika ¢opmbl HaumHaeTcss ¢ HacTpoilku pasmepa (opmbl. C 1O- MOIIBIO MBIIIH,
«3axBaThIBas» OJIHY M3 KPOMOK (DOPMBI MM BBIJCIEHHYIO CTPOKY 3arojioBKa, OTPEryJiupyiTe
HYXHBIE pa3Mepbl HOpMBI.

Jlnst HacTpoiiku Oyaymiero OKHa MPHIOKEHHUS 3alaroTcs CBoicTBa ¢op- Mbl. s 3amanus
JT0OBIX CBOMCTB ()OPMBI U 3JIEMEHTOB YIIpaBJIEHHS Ha (opMe HCIONb3YeTCsS OKHO CBOWCTB.
Hosas popma umeer onnnakossie ums (Name) u 3arooBok (Text) — Forml.

Jlnist M3MEHEeHUs 3arojoBKa IIEIIKHUTE KHOMKOW MBIIIU Ha (hopMe, B OK- HE CBOIMCTB HaiauTe U
IICJIKHUTE MBIIIKOH Ha CTpOYKE ¢ Ha3BaHWeM Text. B BwimereHHOM oOkHe Habepute «/lab.
pab. NI. Cm. ep. 7462 Heanoe A. A». JIns 3amaHusi 1BeTa OKHA HCIIONB3yHTE CBOHCTBO
BackColor.

PasmelnieHne 31eMeHToOB ypaieHus Ha hopme

Jis pasMelieHus pas3InYHbIX 3JIEMEHTOB YIpaBleHHs Ha (opMmMe Hc- IOJIb3yeTCsl MaHENlb
35IeMeHTOB. [laHenp 3JIEMEHTOB CONEPKUT IEMEHTHI YIPaBJICHHUS, CTPYIIIHUPOBAHHBIEC TIO THITY.
Kaxnyro rpymniy 31eMeHTOB YIIPaBIEHHUsSI MOKHO CBEPHYTh, €CIIM OHA B HACTOSIIMNA MOMEHT He
HyXHa. JJI1 BBIMOJHEHUS J1a0OpPaTOPHBIX PadOT MOTPEeOYyIOTCS HJIEMEHTHI yIpaBiie- HHUS U3
rpynnsl Cmanoapmmuvbie 1emenmyl ynpasieHus.

[lenkHuTe HA SJIEMEHTE YNPABJICHUS, KOTOPBIH XOTHTE N00aBUTh, a 3a- TEM IICIKHUTE B
HYXHOM MecTe (OpMBI — BJIEMEHT HOABHUTCA Ha (Qopme. Die- MEHT MOXHO IepeMellaTh Io
¢dopme, CXBATHBILUCH 32 HETO JIEBOW KHOIMKON MBIIIKK (MHOTZIa 3TO MOXHO CAENaTh JIMIIb 32
NOSABISIONIMNACA TPH HAXaTMM HA DIIEMEHT KBaJgpaT CO CTPEJIKaMHU I:E). Ecnu snement
yIpaBJICHUS MO3BOJISIET U3MEHATh pa3Mephl, TO Ha COOTBETCTBYIOIIUX €r0 CTOPOHAX IMOSBSATCS
Oernble KPY>KKH, YXBAaTHUBIIMCH 32 KOTOPBIE U MOKHO M3MEHHMTH paszmep. [locne pas- memieHus
9JIEMEHTA YIpaBJieHUs Ha (popMe, ero MOXKHO BBIIEIUTD LIEIYKOM MBIIIU U IIPU 3TOM MOJIyYUTh
JIOCTYH K €r0 CBOKMCTBAM B OKHE CBOMCTB.

Pazmemenue cTpoku BBOJA

Ecnun HeoOxonumo BBecTH M3 (OpPMBI B MPOrpaMMy WM BBIBECTH Ha (GopMy HH(OpMAIHIO,
KOTOpasi BMEIIAETCS] B OJHY CTPOKY, MCIIOJIB3YIOT OK- HO OJHOCTPOYHOI'O PEAAKTOPA TEKCTa,
IIPEACTABIISIEMOTO DJIEMEHTOM yIpaB- jgeHus TextBox.

B nmanHON mnporpaMMe C IOMOILBIO OJHOCTPOYHOIO penakropa OyaeT BBOAMTHCA MM
I10JIb30BATE.

BeiGepuTe Ha maHenaM 3J€MEHTOB MUKTOrpaMMy ¢ HazBaHHeM TextBox, IEIKHHUTE MBIIIBIO B TOM
MmecTe (POpMBI, T7ie BBl XOTUTE €€ MOCTaBUTh. 3aXBAaTHB €r0 MBIIIKOH, OTPErylIupyHTe pazmepsbl
JJIEMEHTA YNpaBJIeHUs M ero nosioxkeHue. OOpaTuTe BHMMaHME Ha TO, 4TO TEMEpPb B TEKCTE
IporpaMMbl MOJKHO HCIOJb30- BaThb IiepeMeHHyl0 textBoxl, koropas COOTBETCTBYIOT
J00aBJICHHOMY 3JIEMEHTY yIpaBiieHus. B 3Toif mepemMeHHol B cBoiicTBe Text OyneT comepaThCs
CTpOKa CUMBOJIOB (THII String) 1 0TOOpa)kaTbcsi B COOTBETCTBYIOMIEM OKHE TextBox.
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[MaHenk 3NEMEHTOB = 0 x

4 CTaHZaPTHEIE 3NEMEHTEI YTPaBNEHNA -
Rk VYkazatens
Button
CheckBox
g  CheckedListBox
=5 ComboBox
T DateTimePicker
A Label
A LinkLabel
=i ListBox
23" ListView
#-|  MaskedTextBox
7 MonthCalendar
%= Notifylcon

€ »

MumericUpDown

ot =]

m

l& PictureBox
@ ProgressBar
*) RadicButton
25 RichTextBox
abll  TextBox

Lk ToolTip

iT TreeView
i_j WebBrowser

Puc. 1.3. Ilanens snemenmos

C momo1mpl0 OKHAa CBOMCTB yCTaHOBUTE MIPU(PT U pa3Mep CHMBOJIOB, OTPa)KaeéMbIX B CTPOKE
TextBox (cBoiicTBo Font).

Pasmemmenne Hagmucen

Ha ¢opme moryt pasmemiaTscsi MOsICHUTENbHBIE HAANUCH. )i HaHe- CeHUsl TaKuX HaJIMUCce Ha
dbopMmy wucnosb3yercs 3jeMeHT ympabieHus Label. BwiObepute Ha maHenu 5SJIEMEHTOB
nuKTOrpamMmy c HaszBaHuem Label, menkaure Ha Heil Mpimbio. [locie 3Toro B Hy)KHOM MecTe
GbopMBl IIETKHUTE MBIIIBIO, TOSBUTCA Haanmuch labell. I1llenxkHyB Ha HEW MBIIIbBIO,
OTPETYJIUPYUTE pa3sMep M, MU3MEHHB CBOMCTBO Text B OKHE CBOWCTB, BBE- IUTE CTPOKY,
HarpuMmep «Bsedume ceoe uMmsi.», a TAKKe BRIOEPUTE pa3Mep CUMBOJIOB (CBOICTBO Font).
OOpatuTe BHHMaHuE, YTO B TEKCT€ MPOTpaMMbl Teleph MOXKHO 00Opa- MAThCs K HOBOU
nepemeHHo# Tumna Label. B Helt XxpaHUTCS MOsSICHUTEIBHAS CTPOKA, KOTOPYIO MOKHO U3MEHSIThH B
npoiiecce padoThl IPOTPAMMBI.

Hammcanwe mporpammel 00paboTku coOBITHS

C KaXXIbIM 3JIEMEHTOM YIpaBJieHUs Ha popMe U ¢ caMoil (POpMOIl MOTYT POUCXOUTH COOBITHS
BO BpeMs paboThI mporpaMmMmbl. Hampumep, ¢ KHOI- KOH MOXKET MPOU30UTH COOBITHE — HAXKATHE
KHOTKH, @ C OKHOM, KOTOpOE IPOEKTUPYETCS C TMOMOLIbI0 (OPMBI, MOXKET MPOU3OUTH PsA
COOBITHIA: CO3- JaHHE OKHA, U3MEHEHHUE pa3Mepa OKHA, IIEeTYOK MBIIM Ha OKHE U T. M. DTH
COOBITHSL MOTYT 00pabarbiBaThes B mporpamme. /s 06pabOTKH TaKUX COObI- THII HEOOXO0AUMO
co31aTh 00pabOTUYMKU COOBITHS — CHEIUATBHBIN Memoo. J{ns cozmanus o0paboTYrKa COOBITUS
CYIIECTBYET ABa croco0a.

[TepBerii crtocod — co3math 00padOTUUK AJISI COOBITHS TT0 YMOTYaHUIO (OOBIYHO ATO CaMO€ 4acTo
UCIIONIb3YEMOE COOBITHE JAHHOTO JJIEMEHTa ympaBieHus). Hampumep, Uis KHOMNKH TakuM
00pa3zoM coznaercs 00padoT- YUK COOBITHS HaXKATHS.

Hamucanue nporpammel 00paboTkn coObITHS HAKATHS KHOTIKA



ITomecture Ha (opMy KHONKY, KOTOpas OIMCBIBAETCS 3JIeMEHTOM ympasieHus Button. C
MOMOIIIbI0 OKHA CBOMCTB M3MeHUTE 3aroyioBok (Text) Ha crmoBo «lIpusem» WiId ApYyroe Io
BalleMy kelaHuto. OTperyaupyiTe 1no- J05)K€HUE U pa3Mep KHOMKHU.

[Tocne 3Toro ABa pa3a MIETKHUTE MBIIIBIO HA KHOIMKE, MMOSBUTCS TEKCT MPOTPAMMBL:

private void buttonl Click(object sender, EventArgs e)

{
}

DTO U €CTh 00paOOTUYMKHU COOBITHSI HAXATHUSI KHOMKU. Bl MokeTe 10- 0aBIATh CBOM KO MEKITY
ckoOkamu { }. Hampumep, HaGepure:

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

Hamucanue nporpammel 00paboTkn coObITHS 3arpy3ki (GopMbI

Bropoii crioco6 co3zmanus 00paboTunKa COOBITHS 3aKIFOYACTCSl B BBIOO- p€ COOTBETCTBYIOIIETO
COOBITHUS JUIS BBIJICIIEHHOTO 3MieMeHTa Ha ¢opme. [Ipu 3TOM ncnob3yercss OKHO CBOMCTB U €ro
3aKiajaKa . PaccMoTpum 3TOT cro- co6. Beigenure Gpopmy memrakom mo Hel, 9TOOBI BOKPYT Hee
NOSBUJIACHh paM- Ka U3 TouyeK. B okHe cBoiicTB Haiinute cobbitue Load. [llenkHere mo gaHHOM
CTpPOYKE JBAXKIbI MbIIIKOW. [TosiBUTCS MeTO;:

private void Form1 Load(object sender, EventArgs e)

{
b

Mexay ckoOKamH { } BCTABUM TEKCT IPOTPaMMBI:
BackColor = Color.AntiqueWhite;

Kaxplii a11eMeHT ynpaBieHHus UMeeT CBOM Habop 00paboTYMKOB COOBI- THIA, OJHAKO HEKOTOPbIE
U3 HUX TpUCYIIM OOJBIIMHCTBY JJIEMEHTOB yIpaB- JieHusa. Haumbosee yacTo mpumeHsiemble
COOBITHSI OITUCAHBI HIKE:

Activated: ¢hopma mosrygaeT 3To coObITHE TP aKTHBAIIUH.

Load: Bo3Hukaer npu 3arpy3ke ¢opmbl. B 00paboTunke JaHHOTO COOBI- THS CIEIyeT 3a/1aBaTh
NEeICTBUS, KOTOPBIE JOKHBI TPOUCXOIUTH B MO- MEHT CO3/1aHus (OPMBbI, HAIPUMEDP yCTaHOBKA
HayaJbHbIX 3HAYCHUM.

KeyPress: Bo3HUKaeT mpu HakaTHW KHOMKW Ha kiaBuarype. [lapamerp e.KeyChar umeer tum
char u comepxuT koA Haxkaroil kinaBumu (kima- BUIIa Enter kmaBmatypsl mmeer kon #13,
kinaBuma Esc — #27 u T. 1.). OOGBIYHO 3TO COOBITHE HCIOJIB3YETCSI B TOM Ciydae, KOTra
HEo0X0uMa peakiys Ha HaKaTue OJJHOW M3 KJIABHIIL.

KeyDown: Bo3HMKaeT mpH HakaTWM KJIaBUIIM Ha kiaBuatype. OOpaboT- 4MK 3TOro cOOBITHS
nojy4aer nH(GOpPMAIMIO O HAXKATOW KJIaBUIlIe U co- crostHuu knaBu Shift, Altu Ctrl, a Takxe o
HaxaTol KHomKe MbImu. WHpopmanus o kmaBume mnepenaetcss mnapamerpom e.KeyCode,
KOTOPBII IpezcTaBisieT coboi nepeuncienne Keys ¢ kogamu Bcex KJIAaBUIIL, a HH- (hOpMAIHIO O
KnaBumax-moaudukaropax Shift u ap. MoxHO y3HaTH M3 mapamerpa e.Modifiers.

KeyUp: sBnsercs mapubiM coObitTueM s KeyDown M BO3HHMKAaeT NMpH OT- IMYCKaHUHM paHee
Ha)KaTOW KJIaBUIIU.

Click: BO3HHKaeT NpH HAXKATUU KHOIIKK MBIIIA B O0JIACTH 3JIE€MEHTA YIIPaBICHHUS.

DoubleClick: Bo3HHMKaeT mNpu ABOWHOM Ha)XaTUW KHOIMKH MBIIIM B 00- JacTH SJEMEHTa
yIpaBIeHUSI.

3amyck 1 paboTa ¢ IporpamMMoit

3amycTuTh mporpaMmy MOKHO, BbIOpaB B MeHIO Omaadxa kxoMaHny Ha- uamos omnaoky. Ilpu
TOM TPOUCXOIUT TPAHCIALMUS U, €CITU HET OIMMUOOK, KOMIIOHOBKA MPOTPaMMBI U CO3/IaHUE
€AMHOro 3arpyxaemoro Qaiina ¢ pac- mupeHueM .exe. Ha skpaHe MosBIsSETCS] aKTUBHOE OKHO
POTrpamMMBlI.
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Ecnu B nporpamMme ecth ommoOKu, To B 0kHe CIHMCOK OMMOOK MOSABATCS HalJACHHBIE OIIMOKH, a
nporpamMMa OObIUHO HE 3amyckaercs. MHorzna, ofHa- Ko, MOXeT ObITh 3allyllleHa HpeAblayInas
BEpCUsl MPOrpaMMbl, B KOTOpPOH e€Ile HeT TMOCIEAHUX W3MEHEHHH: dYToObl 3TOro He
MIPOUCXOAMIIO, HYKHO B HacTpoikax Visual Studio ycTaHOBUTH OMIIMIO TIOKa3a OKHA OIIUOOK U
3a- MPETHUTH 3allyCK MPU HAIMYUK omnooK (puc. 1.4 u 1.5).

MapameTpsl ?

MpoekTsl 1 peleHua - Pasmewenme npoexToe:

2

n VisualBasi PasmelleHne NONB30EATENBCKIX LIABNOHOE NPOEKTOR:
apameTpel VisualBasic no ymone

Mapametpel npoexkta VC++
MocTpoerne u 3anyck

a Cpeaa
Qbuwme
ABTOBOCCTaHOBNEHNE
BricTpeiii samyck
Beb-6payzep
Brnagkn u okHa
Brifop Asbika

PazmeLleHe NONE30EATENBCKNY LWABNOHOE 3NEMEHTOB!

Mokasbigats okHO OLUMBOK NPY 33BEPLUEHNN NOCTPOEHKA C oLKMGKami I

|| Orcnexmneate akTHEHBIM 2NEMEHT B 0DO3pEBATENE PELLIEHIA
lMokasbiBaTe AONOAHMTENBHEIE KOHGMIYPALIMK NOCTPOEHNA
[¥] Beerpa nokaswisats pewerne

[[] CoxpanaTs HOBBIE NPOEKTE B MOMEHT CO3AaHNA

JokymeHTe!
Janyck Mpeaynpesaate, ECM PACMOAOXKEHNE NPOEKTE HE ABNAETCA A0BEPEHHEIM
WmnopT 1 3kcnopT napameTpoe [[] Mokaskieats okHO BHIECAE MpW 33MYCKE NOCTPOSHNA
Knasnatypa ganpal.umsa'rb MEPEMMEHCEAHIME CMMBECJIDE NPU NEPEMMEHCEAHNN daiinoe
Mouck u 3ameHa &7

£ >

Puc. 1.4. Onyus noxasa coobwenuii 06 ouubKax
MapameTpsl ?

4 [NpoekThbl n peluena ~ 8 MakcumansHoe YMcne napannentHblx NOCTROEHMNIA NPOEKTOB:
Obwmne
Karanoru VCs + MpK BEINGAHEHMN NOCTPOTE TOMNBKO 3aMYCKAEMEIE NPOEKTE M 3aBUCUMOCTH

Mapamerpe VisualBasic no ymons

Mpy BbINCAHEHNN, KOT4a CxoAHbIE GEINB CTAPLUE OTKOMMMAMPOBAHHBIX:
apamMeTpbl NpoekTa Wi+

TMocTpoeHiE u 3anyck MNpeanaraTe BEINCAHWTE NOCTROEHME "]

Mpw BEINCAHEHWN, KOMAZ BOSHUKAKOT OLUMEBKN NOCTPOEHNA MK Pa3BEPTLIBAHMA:

Obwume

5 He sanyckate W
ABTOBOCCTAHOBNEHNE
Beictpeiii sanyck A HOBbIX PELLEHMM MCMOb30BaTh BbIOPAHHBIN B AaHHBIN MOMEHT NPOEKT B
Beb-Bpaysep Ka4EecTBE 3aMyCKAEMOro NPoekTa
Brnagkmn n okHa Crenere nogpobHocT cooBLUeHnid npu nocTpoeHn npoekta MSBuild:
Boibop aseica MuHumMansHele v
JokyMeHTEl
3amyex Crenene nogpobHOCTH #oypHana nocTpoeHna npoekta MSBuild:
mnopT u 3kcnopT napameTpos MuHuManeHele ~
Knaeuatypa
Mouck u 3amenHa he

< >

Puc. 1.5. Onyus omxnrouenus 3anycka npeovioyujell 6epcuu npu ouubKax nocmpoeHust

Jis 3aBepiieHust pabOThl TPOTPaMMbl M BO3BPAILICHUSI B PEKHUM MPOEK- TUPOBAHUS (HOPMBI HE
3a0yIbTe 3aKPHITh OKHO MPOTrpamMMmbl!

JluHamudeckoe U3MEHEHHE CBOICTB

CBolicTBa 3J€MEHTOB Ha OKHE MOTYT ObITh M3MEHEHBl AMHAMMYECKH BO BpPEMS BBIIIOJHEHUS
nporpaMmel. Hampumep, MOXKHO M3MEHUTH TEKCT HAAMU- CH Wi 1BeT ¢GopMbl. M3mMeHeHue
CBOMCTB TIPOMCXOJHUT BHYTPU 0O0paboTyMka COOBITHS (HampuMmep, 00paboTuMKa COOBITHA
Ha)KaTUsl Ha KHOIKY). J{Js1 3TO- ro UCTOIB3YIOT ONepaTop NPUCBOCHUS BUIA!

<HUMS PJIEMEHTa™>.<CBOMCTBO> = <3HAUCHHUC™>;

Hampumep:

labell.Text = "IIpuser";

<Hms aneMeHTa> orpeieIsieTCsl Ha dTare MPOSKTUPOBAHUS (POPMBI, IPU Pa3MEIICHUN dJIEMEHTA
ynpasierus Ha Gopme. Hanpumep, npu pasmemennun Ha Gopme psina snemeHToB TextBox, atu
aJIeMEHTHI TonydaroT uMmeHa textBoxl, textBox2, textBox3 u T. n., KOTOpble MOTYT OBITh
3aMEHEHBI B OK- HE CBOMCTB B cBoiicTBe (Name) s Tekymiero snemeHta. Jlomyckaercs wc-
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MOJIb30BAHME JIATUHCKMX WJIM PYCCKMX CHMBOJIOB, 3HaKa IOAYEpKUBaHUA U 1udp (uudpa
HE JIOJDKHA CTOATH B Hauane uiaeHTudukaropa). CoUCOK CBOWCTB Ui KOHKPETHOTO 3JEMEHTa
MOXXHO TIOCMOTpPETb B OKHE CBOWCTB, a TaKkXe B INPHJIOKEHHUH K JAaHHBIM METOAWYECKHM
YKa3aHUSIM.

Ecnu Tpebyercs M3MEHUTH CBOMcTBa ()OPMBI, TO HHMKAKOE HMS DIIEMEHTa Iepe] TOYKOU
BCTaBJIATh HE HYXKHO, KaK U caMy Touky. Hampumep, yToObI 3a1aTh LIBET (OPMBI, HY>KHO IIPOCTO
HAIUCaTh:

BackColor = Color.Green;

BoinonHenne HHAMBHAYATLHOTO 3a/1aHUSA

[To ykazaHuio mpemnojaBaTens BHIOEpUTE CBOE MHAMBHAyaJbHOE 3a/laHue. Y TOUHUTE YCIIOBUE
3aJaHMsl, KOJIMYECTBO, HAUMEHOBAHUE, TUIBI MUCXOAHBIX AaHHBIX. [Ipoutute B Ilpunoxenun 1
OTMCaHWEe CBOWMCTB M OMHCaHUE dJeMeH- ToB ympasieHus Form, Label, TextBox, Button. C
IIOMOIIIFI0 OKHA CBOMCTB yC- TaHOBUTE IEPBOHAYAIBHBIA LBET (HOPMBI, MIPUDT BHIBOIUMBIX
CHUMBOJIOB.

VHuBuIyanbHBE 3a1aHUS

Pasmectute Ha d¢opme dersipe kHomkm (Button). CpenmaiiTe Ha KHONKax CleIyrOIIue
HAJIUCH: «KPACHBINY», «3EJICHBIN», «CUHUI», «kKel- Thii». Coznaiite derslpe 0OpaboTumka
cOoOBITHSI HaXkaTHsl HAa JaHHbIE KHONKH, KOTOpble OyAyT MeHATh 1BeT (GOpMbI B
COOTBETCTBUM C TEKCTOM Ha KHOIKaX.

Pa3smectute Ha opme nBe kHomku (Button) m omny metky (Label). Caemaiite Ha KHOmMKax
CIIETYIOIINE HAIUCH: «IIPUBETY, «110 cBUAaHus». Co3zmaite 00paboTunku COOBITHS HA)XKAaTUs Ha
JaHHbIE KHOMKHU, KOTOpble Oy- AYT MEHSTh TEKCT METKM Ha CJIOBa, HANMCAHHBIC HA KHOIKaX.
Co3pmaiite 00- pabotunk coObiTHs co3nanus ¢opmbl (Load), koTopblil Oyaer ycraHaBiIMBaTh
1BeT GOPMBI U MEHSITh TEKCT METKH Ha cTpoKy «Hagano paboTei».

Pasmecture Ha hopme psan kHomok (Button) HanmpoTuB kaxaoii mo- ne BBoja (TextBox) u ogHy
MmeTky (Label). Co3nmaiite 00paboTUrKy COOBITHS Ha)XXaTUsl HA JaHHBIC KHOIKH, KOTOpbIE OyayT
MEHSTh TEKCT B METKe. TEKCT B MeTKe OepeTrcs M3 MoJIsi BBOAA HAPOTHUB HAXKUMAEMOM KHOIIKH.
Pasmectute Ha ¢opme psn kHomok (Button), m omno mone BBoma (TextBox). Coszmaiite
00pabOTYMKH COOBITHS HaXKaTHs Ha JaHHBIC KHOMKH, KOTOPbIe OyIyT MEHSTh TEKCT Ha HAXKaTOU
kHonke. TekcT Ha KHomKe OepeTcs U3 MoJisl BBOJA.

Pa3zmecture Ha dopme psa kHomok (Button) m psg metok (Label). Cosmaiite oOpaboTunku
COOBITHSI Ha)KaTUsl HA JIaHHbIE KHOMKHU, KOTOphle Oy- IyT MEHATh LBET IBYX MeTok. Co3paiite
00paboTuuk CcoOBITUS HaxkaTust KHomku Mbimu Ha Qopme (Click), xkotopsiii Oyzmer
YCTaHaBIIMBATh I[BET BCEX METOK B OEJIBIM.

Pasmecture Ha Qopme psn kHomok (Button) um psim merok (Label). Cozmaiite oOpaboTumk
cobpiTust coznanusa popmel (Load), koTopeiii Oyner nenath Bce METKHM HeBUIUMBIMU. Co3maiTe
00pabOTYMKK COOBITHSA HaKaTUsl HAa KHOIKH, KOTOpble OyIyT MEHSATh CBOMCTBO MeTKH Visible,
TEM CaMbIM JIeJIaTh KX BUIUMBIMHU.

Pasmectutre Ha (opme psan kuomok (Button), HampotuB kaxmoit mo- ne BBoaa (TextBox).
Cozmaiite 00paOOTYMKK COOBITHS Ha)XKaTHs HAa JaHHBIC KHOMKHW, KOTOpPbIE OyayT MEHSTh
3aroJI0BOK OkHa. TeKCT B 3aroyioBke O6epeT- ¢ U3 MoJisl BBOJA HAIIPOTHB HAKMMAEMOU KHOIIKH.
Pasmectute Ha opme ne kHomku (Button) m omny metky (Label). Caemaiite Ha KHOmMKax
CIIETYIOIINE HAIIUCH: «CKPBIThY, «IOoKa3aThy. Co3- maiiTe 00pabOTUYMKU COOBITHS HaXKaThs Ha
JaHHbIE KHOMKH, KOTOpble OyIyT CKpbIBaTh WM MOKa3biBaThb MeTKy. Co3paiite oOpaboTuuk
coObiTus coznanust popmel (Load), koTopslii OyaeT ycTraHaBIMBaTh BET (OPMBI M MEHATH TEKCT
METKHU Ha cTpoky «Hauano paboTsi».

Pa3zmectutre Ha ¢opme Tpu kHomku (Button) u omHo mone BBoma (TextBox). Caenaiite Ha
KHOIKaxX CJIEAYIONUE HAAMUCU: «CKPBIThY», «II0Ka- 3aThy», «OUUCTUTHY. Coznaiite 00paboTuuKu
COOBITHS HAaXXATUS HA JaHHBIE KHOIKU, KOTOPBIE OYIYyT CKpPBHIBATh MJIM MOKA3bIBATh I10JIE BBOJA.
[Tpu Haxa- TUU Ha KHOTIKY «OYMCTUTB) TEKCT U3 MOJISI BBOJIA IOJKEH OBIThH YAalleH.

Pasmectutre Ha ¢opme aBe kHomku (Button) u omHo mome BBoma (TextBox). Caemaiite Ha
KHOIIKax CJIEAYIONIME HAAMKUCH: «3allOJIHUTBY, «0Ud- CTUTHY. Co3aaiite 00paboTUMKU COOBITUS
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Ha)KaTHs Ha JaHHbIE KHOIKM, KOTO- pble OYAyT OYMINATh WM 3aIlOJHATH IOJIE BBOJA 3HAKAMHU
rHEERxEy, - Cozmaiite  o0paboTumk coObiThst co3manmst (gopmer  (Load), koropwrii Oyaer
yCTaHaBJIMBATh LBET (POPMBI M MEHSTH TEKCT B IIOJIE BBOJIA HA CTPOKY «+++++.
PazpabotaiiTe urpy, koTopas 3akiatoudaeTcs B ciaeayromeM. Ha ¢op- me pazMenieHsl msaTh KHOMIOK
(Button). IIpu HakaTMM Ha KHONKY HEKOTOpPbIE KHOIKHM CTaHOBSATCS BUAMMBIMHU, a JAPYrHe —
HEBUIUMBIMU. LeNb Urpbl — CKPHITH BCE KHOTKH.
Paspabotaiite urpy, KoTopas 3akiouaerca B ciemyiomeMm. Ha ¢op- mMe pasMerneHsl deTsipe
kHonku (Button) u dersipe merku (Label). Ilpm Ha- xaTum Ha KHOMKY YacTh HAaJIUACEH
CTaHOBHUTCS HEBUAMMOM, a 4yacTh, HA000- POT, CTAHOBUTCS BUAUMOM. L{enb Urpel — CKpBITH BCE
HAJTMKCH.
Pa3mecture Ha dopme psa kaomok (Button). Co3maiite 00paboT- YMKU COOBITUS HaXKaTUS HA
JaHHbIE KHOIKHM, KOTOpble OyAyT JefnaTh Heak- TUBHBIMH TeKyllylo KHonky. Co3pmaiite
00paboTYMK COOBITHS M3MeHeHus pa3mepa (opmbl (Resize), KoTopblii OyneT ycTaHaBIMBATh
BCE€ KHONKH B aKTHBHBIN PEKUM.
Pa3mecture Ha dopme psa kHomok (Button). Co3maiite 0O0paboTun- KU COOBITUS HaXKaTUS HA
JaHHbIE KHOIMKH, KOTOpbhle OYAYyT JejaTb HEaKTHB- HBIMU clieAyrolryio kHomky. Co3paiite
00paboTuuK coObITHA HakaTHs KHom- ku Mbimm Ha Qopme (Click), xortopeii Oyzmer
YCTaHABIIMBATh BCE KHOIMKHU B aKTUBHBIN PEKUM.
Pasmecture Ha dopme Tpu kHomku (Button) m ogHO moiye BBOnA
(TextBox). CaenaiiTe Ha KHOMKAX CIEAYIOUTUE HAMIMUCH: «**¥*¥y)  (d+++-+y),
«00000». Co3pmaiite 00paOOTUYMKU COOBITHS HaXKaTWs Ha JIaHHbIE KHOINKH, KOTO- pble OyayT
BBIBOAWTH TEKCT, HANMCAaHHBbIA Ha KHOMKax, B moje BBoja. Co3maiite 0O6pabOTUYMK COOBITHS
cozpanust ¢popmel (Load), koTtopslit Oyner ycraHaBiuBaTh IBET (POPMBI U MEHSTH TEKCT B IOJIE
BBOJIa Ha CTPOKY «I'0TOB K paboTe.
Pazmecture Ha dhopme psia noneii BBoga (TextBox). Co3naiite 06- paboTUMKH COOBITHS HAKATUS
KHOIIKOM MBIIIY Ha JaHHbBIE TOJIS BBOJA, KOTO- pble OYIyT BHIBOAUTH B TEKYILEE MOJIE BBOJIA €r0
HoMmep. Coznaiite 06paboT- unk coObITUSI H3MEeHEeHHs pa3Mepa Gpopmsbl (Resize), koTopsiii Oyaer
OUYMIIATh BCE IMOJIA BBOJA.
Pasmecture Ha ¢dopme mome BBoma (TextBox), wmerky (Label) u xuomky (Button).
Co3zmaiite 00pabOTUMK COOBITHS HaXXKAaTHUS HA KHOIKY, KOTOPBIM OyIeT KOMUPOBAaTh TEKCT W3
nojs BBoJa B MeTKy. Co3zmaiiTe oOpa- OOTUMK COOBITHS Ha)KaTHsl KHOIKM MBIIIKH Ha (Qopme
(Click), xoTtoperii Oy- nmeT ycTaHaBiIMBaTh HBET (OPMBI U MEHSATH TEKCT METKH Ha CTPOKY
«Havano paGoThl» 1 0UMIIATh TIOJIE BBOAA.
Pasmectute Ha ¢opme mnone BBoma (TextBox) m nBe kuomkum (Button) ¢ Haamucsmu:
«OnoKupoBaThy, «pazonokupoBaThy. Coznaiite 00- pabOTUMKHN COOBITUS Ha)XaTHs HAa KHOIIKH,
KOTOpble OyIyT nenaTh aKTUBHBIM WM HEaKTUBHBIM Tmojie BBoja. Co3maiite 00paboTUHK
coOBITUS HaxaTusi KHONKU MbIKU Ha (opme (Click), koTopslii OyneTr ycTaHaBIMBATH IIBET
(dbopMBbI U fienaTh HEBUAUMBIMU BCE 3JIEMEHTBHI.
Peanu3yiite urpy munep Ha mone 3x3 u3 kHomnok (Button). IlepBo- HadalbHO BCe KHOMKH HE
conepskat Haanucei. [lpu monbITKke HAXKAaTHA HA KHOMKY Ha HEil MO0 MOKa3bIBAETCSI KOTMYECTBO
MUH, JT100 HAAMUCh «MH- Ha!» U MEHSETCS IIBET OKHA.
Pa3mectute Ha hopme yeThipe kHONKM (Button). Hamummre mist kakmoit 00paboTINK COOBITHS,
KOTOPBIH OyJeT MEHSTh pa3Mepbl U MECTOIIO- JIOXKEHUE HAa OKHE JJPYTUX KHOIIOK.

KJACCBI U OBBEKTBI
Llenv npaxmuueckoii pabomsi: W3YYUTh OCHOBHBIC TMOHATHUS, OTHOCA- IIMECS K KiaccaM M
00BEKTaM, OCBOUTH IUHAMUYECKOE CO3JJaHie 0OBbEKTOB B IMIPOrPAMMHOM KOJIE.
Krmaccet u 00bekThI
B 00beKTHO-OPHEHTUPOBAHHOM MOJXOE CYIIECTBYIOT MOHATUS KAACC
U 00beKm.
Knacc — »10 mporpaMMHas eIuHUIA, KOTOpas 3ajaeT oOImMi 1abMoH A KOHKPETHBIX
00bekToB. Kiacc comep HUT Bce HEOOXOAMMBIE OMKCa- HUS IEPEMEHHBIX, CBOWCTB U METOJIOB,
KOTOpBIE OTHOCATCA K 0OBbekTy. [IpumepoMm kilacca B pealibHON KU3HU SIBISICTCS NOHAmMUE
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«a8momooOUIby: Kak MpaBUII0, aBTOMOOMIIb COAECPKUT HEKOTOPOE KOJUYECTBO KOJIEC, JIBE- PEH,
UMEET KaKoii-TO IIBET, HO 3TH KOHKPETHBIE JIETAIH B KJIACCE HE OMH- ChIBAIOTCA.

Obvexm — 5T0 3K3eMIUIsip kiacca. CBoiicTBa 00BEKTa COAEp)KAaT KOH- KPETHBIE IaHHBIE,
XapaKTepHble i1 JAAHHOTO S3K3eMIUIsipa. B peanbHOW XM3- HU HpuUMEpoM oObekTa Oyner
KOHKPETHBIN 3K3EMILISIp aBTOMOOWIIS ¢ 4 KoJie- caMU, 5 IBEpKaMU U CHHETO 1IBETa.

Jlunamigeckoe cosaanue 00bEKTOB

Yamie Bcero i pa3MelieHuss Ha (GopMe KHONKH, TOJs BBOJA WM APY- TMX YHPABISIOMIAX
3JIEMEHTOB HCIOJIB3yeTcs au3aiiHep cpenbl Visual Studio: HYXHBIH 3J€MEHT BBIJCISICTCS B
IaHeJIN AJIEMEHTOB U pa3meniaercs Ha (op- me. OnHAKO MHOTIA CO3/1aBaTh AJIEMEHTHI HYXHO
y)K€ B TpOIECCEe BBINOJIHE- HUS Mporpammbl. [lOCKONIBKY KaKIbld 3JIEMEHT YIpaBIIEHUS
IpelcTaBisieT cO00 OTIENbHBIN KiIacc, ero MmoMenieHne Ha GopMy MPOrpaMMHBIM CIIOCO- OOM
BKJIIOUAET HECKOJIBKO I11aroB:

Coznanue sK3eMIuIsipa Kiacca.

[Tpussska ero k popme.

Hactpoiika MecTOnonoxeHus, pa3MepoB, TEKCTa U T. II.

Hanpumep, uToObl cO3/1aTh KHONKY, HYXKHO BBIIOJHUTH CIEAYIOUUNA KOA (ero cieayer
pa3mecTuTh B 00paboTunke coobmienus: Load nnm B kakom- 1100 Jpyrom MeToe):

Button b = new Button();

3nech 0OBSBISAECTCA NMEpEeMEHHas b, OTHOcsmascs K kKiaccy Button, xkak ¥ B mpeabLIyLIux
naboparopHbix padoTtax. OnHaKO Aaiblie UJIET HEYTO HO- BOE: C IIOMOUIbIO OIepaTropa new
co3laeTcs S3K3EMIULIp Kiacca Button, u cchlika Ha HEro mpucBauBaeTcs nepeMeHHoil b. [Ipu
9TOM BBINOIHSETCS LENbI Psii TONOJHUTENbHBIX JAEUCTBUN: BBIACNISIETCA MaMsTh MO OOBEKT,
MHULMAIN3UPYIOTCS BCE CBOMCTBA U IIEPEMEHHBIE.

Hanee HyxHO n00aBUTH 00BEKT Ha (opmy. [ns 3Toro cimyxuTt cBoicTBo Parent, koTtopoe
oTIpesieNsIeT POAUTENILCKUI JIEMEHT, Ha KOTOPOM OyJeT pa3MeleHa KHOIKA!

b.Parent = this;

KitogeBoe croBo this OTHOCHTCS K TOMY OOBEKTY, B KOTOPOM pa3Me- LICH BBINOJIHIEMBIH B
JTaHHBIA MOMEHT MeToJl. [lockonbky Bce METOIbl B Jla- OOpPAaTOpHBIX paboTax pa3MeniaroTcs B
kiacce Gopmbl, TO U this OTHOCUTCST K 3TOMY KOHKPETHOMY SK3EMIUISIPY (POPMBL.

BmecTo ¢opMbl KHOTIKY MOKHO TIOMECTHTh Ha JIpyroi koHtelHep. Ha- mpumep, ecnmu Ha popme
€CTb AJIEMEHT yrpaBiieHus Panel, To MOJXHO ITOMec- TUTh KHOIIKY Ha HETO CIEAYIOUIMM 00pa3oM:
b.Parent = panell;

UtoObI 3a1aTh MOJIOKEHUE U pa3Mephl KHOIIKH, HY)KHO HCIIOJIb30BaTh cBoiicTBa Location u Size:

b.Location = new Point(10, 20); b.Size = new Size(200, 100);

Obparure BHMManue, yto Location m Size — 310 TOXKEe 00BEKTH. XOTS BHYTpH y Location
coJepxarcs KOOpAMHATHI X M Yy, 33JalOllUe JIEBbI BEpXHUU Yyroil OOBEKTa, HE MOJYUUTCS
IIOMEHATHh OJIHY M3 KOOpJIMHAT, HY)KHO MEHATh LIEJTHKOM Bech 00bekT Location. To ke camoe
OTHOCHTCSI ¥ K CBOMCTBY Size.

Ha camom pnene, kaxplii pas, korjaa Ha (opMy TOMEIIAeTCsl HOBBIM 3Jie- MEHT YIpaBJICHUS WIIH
BHOCSTCS KaKHe-TO M3MEHEHHMsI B CBOMCTBA dJEMEHTOB ympamieHus, Visual Studio renepupyer
CHeUMANbHBIA CIyXKeOHBI KO, KOTO- PBIH MPOAETBIBACT NPUBEIACHHBIC BBIIIEC ONEPAllUU IO
CO3JIaHUI0O W HACTPOMKE 3JIEMEHTOB yrpamieHus. [lompoOyiite momMecTuTh Ha (OpMYy KHOTIKY,
U3MEHUTh y Hee Kakue-HHOyIb CBOWCTBA, a 3aTeM HalauTe B 00O3peBaTelie PelICHUN BET- Ky
dopmbl Forml, pasBepHuTe ee W chenaiiTe ABOWHOW miemdok mo BeTrke Forml.Designer.cs.
Otkpoertcs (aitsl ¢ TEKCTOM MporpaMMsl Ha sizbike C#, KO- TOpYIO cpeia co3/aia aBTOMaTHYECKH.
MeHATh 3TOT KOl BpY4YHYIO KpaiiHe He pekomeHayercs! OgHako MOXKHO €r0 W3y4WTb, YTOOBI
HOHSTH IPUHLIMIIBI CO3- JTAaHUS 3JIEMEHTOB YIPABJIEHUS B XO/1€ BHIITOJIHEHUS IPOTPAMMBI.

O0nacts BUAVMMOCTH

[lepemennsle, OOBSBIEHHBIE B IMpOrpamMme, MMEIOT OO0JIACTh BHUAMUMOCTH. OTO 3HAUYUT, 4YTO
NepeMeHHas, OMMCAHHAsg B OJIHOM YacTU MPOrpaMMbl, HE 00s3aTelnbHO OyaeT BUIHA B IPYTOM.
Bot Haubonee 4acTo BCTpeyarouecs CUTyaluu:
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[lepemenHble, OMUCaHHBIE BHYTPH METOAA, HE OyAYyT BUAHBI 3a Ipe- AeJaMU 3TOr0 METOoJa.
Hanpuwmep:

void MethodA()
{

// OnuceiBaeM nepeMenHyto delta int delta = 7;

}
void MethodB()

{

// Ommbka: nepemenHas delta B 3ToM meToie Hen3BecTHa! int gamma = delta + 1;

}

[lepemeHHbIe, OMMCaHHBIE BHYTPU OJIOKA MM COCTABHOTO OIEPATO- Pa, BUAHBI TOJIBKO BHYTPHU
sToro Oyioka. Hanmpumep:

void Method()
{

if (a==7)

{
intb=a+5;

H

// Ommbka: mepemenHas b 3mech yxxe HemspectHa! MessageBox.Show(b.ToString());
[Tepemennble, OMMCaHHBIC BHYTPU KIIAcca, SIBISIFOTCS 2100a1bHbIMU
¥ JTOCTYITHBI ISl BCEX METOJIOB ATOTO KJIacca, HalpuMmep:

class Form1 : Form

{
int a = 5; void Method()

{
// TlepemeHHas a 371eCh ICUCTBUTEIHHA
MessageBox.Show(a.ToString());

}
}

Ormepamun isu as

UYacto ObIBaeT yI0OHO MEpEeMEHHBIC Pa3HBIX KJIACCOB 3aMMCATh B OJMH CIH- COK, YTOOBI OBLIO Jierde
ero oopabarsiBaTh. UTOOBI MPOBEPHUTH, K KAKOMY KJIACCY MTPUHAIICKUT KAaKOKH-IINO0 00BEKT, MOKHO
UCTIOJIB30BaTh OIEPATOp 1S: OH BO3- BpAIAeT HUCTHHY, €CIM OOBEKT MPHHAMICKHUT YKa3aHHOMY
kiaccy. [Tpumep:

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

MessageBox.Show("Dto knomnka!"); else

MessageBox.Show("3To uto-To apyroe...");

Kaxk npaBmiio, B 00mux crnuckax oOBEKThl XPaHATCS B «00E3JIMUEHHOM) COCTOSIHUH, TaK, YTOOBI
y BCeX y HUX ObUI JUIIb MUHUMAJbHBIM OOMHKH I BceX HAOOp METOJ0B M CBOMCTB. {1t TOro
YTOOBI MOJYYHUTHh JOCTYI K pac- IIMPEHHBIM CBONCTBAM OOBEKTa, HYXKHO npugecmu €ro K
HCXOJIHOMY KJIACCy C TMOMOIIBIO onepayuu npueoenus as:

(someObject as Button).Text ="3T1o kHomKa!";

CrnenyeT MOMHHTbH, YTO OINEpaIys MPUBEACHUS CPAOOTAET TOIBKO B TOM CIydae, €CIM OOBEKT
M3HAYAJIbHO MPUHAJJIEKUT TOMY KJIacCy, K KOTOPOMY €ro MBITaloTCs MPUBECTU (MJIM COBMECTUM
C HUM), B IPOTUBHOM CITy4yae OIe- paTop as BHIOPOCUT UCKIIOYCHHE U OCTAHOBUT BBIIOJHEHUE
nporpammel. [ToaToMy 6osiee Oe30macHbIi MOAX0A COCTOUT B KOMOMHUPOBAHHOM MPUMe- HEHUU
OTIepaTOpOB asHW 1s: CHayaia MpPOBEPSieM COBMECTHMOCTh OOBEKTa U Kjacca, U TOJBKO MOTOM
BBITOJIHSEM OINEPALNIO IPUBEIACHHUS:
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if (someObject is Button)

(someObject as Button).Text = "DTo0 kHOMmKa!";

B kauecTBe NpakTUYECKOro MpUMEpPa HCIOIb30BAHUSI ATHX OINEpalid pacCMOTPUM MpPHUMED
MporpamMMBbl, KOTOpasi iepedupaeT Bce JIEMEHTHI yIpaBlieHus Ha ¢popMe, U Y KHOMOK (HO HE y
JPYTUX 3JIIEMEHTOB yIpaBiie- HUsl!) 3aMEHSIET TEKCT Ha IISITh 3BE3JI0UEK «***¥¥)):

private void Form1 Load(object sender, EventArgs e)

{

// Tlepebupaem Bce 37€MEHTBI YIPaBICHUS

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

(c as Button).Text = "*#***". // Jal

}

5.5. CeneHus, nepenaBaemMble B COOBITHE

Korna npoucxonut xakoe-mbo codsitue (Hanpumep, coositue Click mpu Ha)kaTUM Ha KHOTIKY),
B 00pabOTUYHK ATOTO COOBITHS TMEPENAIOTCS J0- MOJHUTEIBHBIEC CBEICHHUS 00 3TOM COOBITUM B
napameTpe €.

Hampumep, npu medke KHOMKKY MBIITK HAa 00bekTe Bo3HUKaeT coobiTre MouseClick. Jlns aToro
COOBITHSI TapaMeTp € COACPKHUT LENbId PsA Iepe- MEHHBIX, KOTOpBIC MO3BOJISIIOT Y3HATh
nH(}pOpMaIHIO O HAKATHUU:

Button— kakast KHOIIKa ObLlIa HAXaTa;

Clicks— ckonpko pa3 Oblla Ha)kaTa U OTITYIIEHA KHOTIKA MBIIIIH;

Location — KOOpIMHATBI TOYKH, HAa KOTOPYIO YKa3bIBall Kypcop B MO- MEHT Ha)KaTusi, B BHJE
o0bekTa knacca Point;

Xu Y— Te ke KOOPAUHATHI B BUJIE OTACTHHBIX MIEPEMEHHBIX.

nauBuayanbHee 3aaHus

Ecnu B MHOUBUIyanhbHOM 3aJlaHUU UCTIONB3yeTcs deMeHT Panel, u3Me- HUTE €ro 1BET, YTOObI
OH BHU3yalbHO BbIACIsUICS Ha (opme. Ecnu umcmonb3y- ercs anmemeHT Label, He 3a0ynbre
MPHUCBOUTH €My KaKOW-THOO0 TeKCT, HAYe OH HE OyJeT BUACH Ha GopMe.

Pa3zpaboTaTs mporpammy, TMHAMHUYECKH TTOPOKIAAIONTYIO HA OKHE KHOTKHU. JICBBIM BEPXHHM yTroJ
KHOITIKHU OTPEENSIETCS MECTOMOI0KEHUEM Kypcopa IpH 1ienyke. BoiBecTr HaANMMCh Ha KHOMKE C
KOOpJIMHATaMH €€ Jie- BOTO BEpXHEro yria.

PazpaboTare mporpammy, TUHAMUYECKHA TOPOXKIAIOIIYI0O HA OKHE KHOIM- KU M TOJs BBOJA. JIeBbIid
BEPXHHUI YroJ 3JIEMEHTa YIpPaBIICHUS ONpENENSeTCs] Me- CTOIMOJIOKEHUEM Kypcopa MpH IIETuKe.
Knomnka mnopokgaercsi, eciii Kypcop Ha- XOOUTCS B JIEBOM IOJIOBMHE OKHA, B WHOM CIlyyae
MOPOXKIAETCs TI0JIe BBOJIA.

Ha ¢opme pa3menien anemenT ynpasienus Panel. Hanncats npo- rpaMmMy, KOTopast IpH LIeT4Ke
MBIIIY Ha 3JeMeHTe yrnpasieHus Panel no- 6aBnsier B Hero kHonku Button, a mpu mienyke Ha
dopme B Hee mobOaBmstOTCs OISt BBoAa TextBox.

Ha ¢dopme pasmemensr 3 manenu (dnemeHT ympaBineHnuss Panel). Ha- mumcats mporpammy,
KOTOpasi TIPH IIeTYKe MBIIITN HA TIEPBOU MaHeIH 100aB- JIsIeT BO BTOPYIO MaHelbh KHONKK Button,
MpU IIETYKEe Ha BTOPOM MaHENH J0- OaBJsIET B TPEThIO MaHENb Mojs BBoja TextBox, a mpu
IIeTYKe Ha TPEeThel MaHenu 100aBiseT Ha IepByIo naHenb Metku Label.

Hamucate mporpammy, noOapisonryto Ha ¢GopMy KHONKH. KHOMKHM 1OOABISIIOTCS B Y3JIBI
IIPSIMOYT'OJIBHOW CeTKU. PaccTOssHMS MEXy KHOIIKAMM U PACCTOSIHUS MEXAY KpalHEH KHOIKOU
U TpaHUIIe OKHA JOJDKHBI ObITh paBHBI KaK MO0 TOPU30HTANH, TaK U [0 BEPTUKAIIH.

Pa3zpaborars mporpammy, Mpu IIETYKE MBIIIN JUHAMAYECKU MOPOXK- JAIONIYI0 HA OKHE KHOMKH
Wiau nons BBojda. Kaaplii YETHBIM 3JIEMEHT YIpaB- JICHHUS SBISIETCS KHONKOW, HEYETHBIA —
noJieM BBOZA. JIeBbI BEpPXHUN Yroj KHOIIKH OIPEIEISAETCS MECTOIOJIOKEHUEM Kypcopa Ipu
mienyke. J{ist mosst BBosia mosioskeHre Kypcopa onpeiensieT KOOPAUHATHI 1paso2o HUNHCHe20 yTia.
Cozparb mporpammy ¢ KHONKOM, METKOM W mojeM BBoja. lIpu mienyke Ha COOTBETCTBYIOLIUMN
JMeMeHT Ha (¢dopMe JUHAMHYECKH JOJDKEH CO37aBaThCsl TMOJOOHBIM €My  3JIEMEHT.
[IpenycMoTpeTh BOZBMOXHOCTh BBIBO- J1a KOJIMYECTBA KHOIMIOK, METOK U TOJIEH BBOJIA.
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Co3natpe mporpamMmy, JOOABISIOUIYIO Pa3IMYHBIC 3JEMEHTHI yIpaB- JeHHs Ha (GOopMy M Ha
nanens Panel. Tun aeMeHTOB ynpaBieHUs: BRIOUpa- €Tcs ciaydailHbIM 00pa3om. [IpemxycmorpeTs
BO3MOXXHOCTh BBIBOJIa MH(Op- MallM¥ O KOJMYECTBE AJIEMEHTOB IO THUIIAM U MH(POPMALHUIO O
PaCIOJIOKEHUU SJIEMEHTOB.

Paszpabotare mporpammy, no0aBisIOmlyl0 Ha (opMy MocienoBa- TEIbHOCTh 3JIEMEHTOB
YIOpaBJICHUS CIIy4allHOW MJIMHBI. THI 3JIEMEHTOB YIpaBJICHUS 3a/1a€TCS CIyYalHBIM 00pa3oMm.
[IpexycMoTpeTh BO3MOXKHOCTh BBIBO/Ia HHPOPMALIMU O KOTUYECTBE FJIEMEHTOB MO THITAM.
Hanucars mporpammy, AMHAMHYECKH IMOPOXKJAIONIYI0 Ha OKHE KHOMKH HJIM MeTKU. JIeBblit
BEPXHHUI YToJI 3JIEMEHTA YNPABJICHUs ONPEAEIsA- €TCS MECTOIOIOKEHUEM Kypcopa MpH LIETUKE.
[Tpu HaxkaTHM MPaBOM KHOII- KU MBILIK Ha (popMe ¢ Hee yAalstoTCsS BCe KHOKH.

Hanucate nporpamMMmy, IMHaMUYECKH MOPOKIAIOLIYI0O HA OKHE I10- 0YEPEAHO KHOMKHU WJIU IOJIS
BBOJA. JIEBBIM BEpXHUM YroJl d3JEMEHTa yNpaB- JIEHUS OINPEIENIeTC MECTOMOJI0KEHUEM
Kypcopa npu menuke. [Ipy Haxka- THM TpaBOil KHOIKU MBIIK Ha (hopMe C Hee YAAJSIIOTCS Bce
MOPO’KJICHHBIE AIIEMEHTHI.

Paspabotare nporpamMmy ¢ aByMs KHoNkaMu Ha ¢opme. [Ipu Haka- TUM Ha TepBYIO Ha HopMy
noOasnsiercs: ogHa mnaHenb Panel. Ilpu HaxaTuu Ha BTOPYIO KHOINKY B K&yl IaHelb
no0asIIsieTcs moJje BBOJIA.

Pa3zpabotaTe nmporpamMmmy ¢ nBymsi KHonkamMu Ha dopme. [Ipu Haxka- THM Ha mepBylo Ha Gopmy
no0aBIIsieTCsl O/IHA KHOIKA WJIM Tojie BBoja. [Ipy HaxaTuu Ha BTOPYIO KHOIIKY Ka)KJ0€ IoJje
YBEJIMYUBAETCS 10 BEPTHUKA- JIU B JIBa pa3a.

Hanwucare nmporpaMMy C KHONKOM M TpeMs IOJsAMM BBOAA. IIpum Ha- aTum Ha KHOIKY
nporpaMMa aHaJIU3UPYET COACPKUMOE IEePBOTO TMOJS U TUHAMUYECKH MOPOXKIAET AJIEMEHT
ynpasieHus. Eciu B mepBoMm nose BBO-

na comepxutcs Oyka «K», To Ha ¢popmy nobasnsercs kHonka, eciu «[I» — mosie BBona, eciu
«M» — MeTka. Bo BTOpOM U TpeTbeM I10JIe BBOJA COAEPXKAT- Cs1 KOOPAMHATHI JIEBOIO BEPXHETO
yria OyayIiero 3JeMeHTa yIpaBlIeHUsI.

Paspabotare nporpammy, 100aBisIONIyI0 HA (POPMY METKU C TEK- CTOM. MECTOMNOJOXKEHUE U
pa3Mepbl METOK ONpPENENSIIOTCS B MPOrpaMMe M- HaMHUYEeCKH depe3 MmoJjis BBoAa. B 3aromoBok
OKHa, aHAJIM3UPYS pa3Mep BCEX METOK, BBIBECTH KOJUYECTBO MAJICHBKHUX M OOJBIIUX METOK.
ManeHbKkOl METKOMl cuuTaeTrcss MeTka pa3MmepoM MeHee S50 muKceneld MO TOPU3OHTAIU U
BEPTHUKAJIH.

Coznate mporpaMMmy € JIByMsl KHONKamMH Ha (opme, THHAMUYECKH MOPOXKIAIOLIYI0 Ha OKHE
METKH WM 1oyl BBoJA. [Ipy HakaTum Ha MEpBYHO KHONKY KaXAas METKA yBEIWYMBAETCS IO
TOPU30HTAIM B ABa pasza. [Ipu Haka- TUM Ha BTOPYIO KHONKY KaKJI0€ IOJie YMEHBIIAETCS 1O
BEPTHUKAJIU B J]Ba pa3a.

Pa3zpaboraTe mporpamMmy, OUHAMHUYECKH MOPOXKIAIONIYI0O Ha OKHE KHOIKHM M TOJs BBOJA.
Koopaunatsl aniemenTa yrpaBieHHs ONpeAesSIOTCs CIydaifHbIM 00pa3oM. DJIEMEHTHI YIIpaBICHUs
HE JOJDKHBI HaKIa[bIBaTbCs Jpyr Ha JApyra. Ecam HeT BO3MOXHOCTH J100AaBUTH AJIEMEHT
yIpaBiieHUs (HET MecTa JUIsl pa3MELCHHs SJIEMEHTA), TO IPEyCMOTPETh BBIBO HHPOpMALIUU 00
3TOM.

Paszpaborare mporpamMmy, JUHAMHUYECKH IOPOKIAIOIIYI0 HAa OKHE KHONKM W TOJs BBOJA.
Koopaunaatel ayeMeHTa ympaBieHUS ONPENesSIoTCs clydaiHbiM oOpa3om. [lpu HaBeneHun
Kypcopa Ha 3JIEMEHT YIpaBJICHUS OH JIOJKEH OBITh ylaleH ¢ (pOpMBI.

Pa3zpaboraTe mporpammy, IMHAMUYECKH IOPOXKIAIONIYIO IMPHU IIEIYKE HAa OKHE pa3lInyHbIe
3JIEMEHTHI (TOJs1 BBOJAA, KHOMKH, METKH). THI 3JEMEHTOB OINpENeiseTcsi C MOMOIIBIO
paaIuoKHONOK. Bce aineMeHThl pacio- jgaratoTcsi TOpu30HTaNbHO B psal. [Ipy noctrkeHnnu npaBou
IPaHULbl OKHA HAUMHAETCS HOBBIM PAJI DJIIEMEHTOB.

Pa3zpaboraTe mporpamMmy, TUHAMHYECKH MOPOKIAIOLIYI0O WJIM I0JIe BBOJAA (MpU HaXKaTUU Ha
OKHE JICBOW KHOIMKON MBIIIN), UM KHOIKY (IIPU Ha- KaTHM HA OKHE MPaBOil KHOIKOH MBIIIN).
Bce snemeHTsl pacmosaraioTcs Ha- HMCKOCOK, HayMHash € JIEBOTO BEPXHEro Yyria OKHa.
PeanuzoBath 00paboTUMK COOBITHS M3MEHEHHS pa3Mepa OKHA, B KOTOPOM YIalUTh BCE
MOPOKJICHHBIE AIIEMEHTHI.
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AHUMALUS
Lenv npakmuueckoii pabomul: N3yuuTh Bo3MokHocTH Visual Studio mo co3mganuto mpocteimieit
aHuMaruu. Hammcath W OTHaauUTh MPOrpaMMy, BBIBOJSIIYI0O HAa DJKpaH aHUMAIMOHHOE
Hn300pakeHHE.
Pabora ¢ Taitmepom
Kinacc gyist pa6otsl ¢ TaiitmepoM Timer hopMUpyeT B MPUIIOKEHUN TIO- BTOPSIOMINAECS COOBITHS.
CoObITHS TOBTOPSAIOTCS C MIEPUOANYHOCTBIO, YKa- 3aHHOW B MIJUTMCEKYHJIaX B cBoiicTBe Interval.
VYcranoBka cBoiictBa Enabled B 3HaueHwue true 3amyckaet taitmep. Kaxxplii THK Taiimepa mopox-
naetr cobwitue Tick, 00paOOTYMK KOTOPOTO OOBIYHO M CO3AAIOT B MpHIIOKEe- HUU. B 3ToMm
00pabOTYMKE MOTYT H3MEHSTHCS KaKHe-JIMOO BEJTMYMHBI M BBI- 3BIBATHCS MPUHYAHTEIbHAS
NepepUcoBKa OKHA. [l co3MaHus aHMMAalMKd BECh KOJ, PUCYIOMUK 4YTO-Tub0 Ha (opme,
JIOJDKEH HAaXOJIUThCS B 00paboT- unke coObiTus Paint.
Co3anne aHUMAaIUK
Jns co3gaHus mpoCTOM aHMMAIMU JOCTATOYHO HCMOJIb30BAaTh TaWMep, MPH THUKE KOTOPOTO
OyAyT H3MEHATBHCS MapaMeTpbl H300paskeHHs (HampuMmep, KOOPAMHATHI KOHIIOB OTpe3Ka) W
BBI3BIBATHCSI 00paboTunK coObITHs Paint myist pricoBaHusl 10 HOBBIM mapamerpam. [Ipu Takom
N0JX0/1e HE HaJ0 3a00TUTHCS 00 yIAJIEHUHU CTApOro M300pa’keHHs, BEIb OHO CO3JaeTCsl B OKHE
3aHOBO.
B kadecTBe mpuMepa pacCMOTPUM KOJ aHUMAITUU CEKYHTHOW CTPEITKH YacOoB:
// TnobanpHBIC TIEpeMeHHbIe private int x1, y1, X2, y2, r; private double a;
private Pen pen = new Pen(Color.DarkRed, 2);
// TlepepucoBka opMsI
private void Form1 Paint(object sender, PaintEventArgs e)
{
Graphics g = e.Graphics;
// PucyeM CEKyHIHYIO CTPENIKY
g.DrawLine(pen, x1, y1, x2, y2);
h
// levicTBus mipu 3arpy3ke (popmbl
private void Form1 Load(object sender, EventArgs e)
{
r=150; // Paguyc crpenku
a=0; // Yron moBopoTa CTpeiKH
// OnipenensiemM eHTp GOPMBI — HAYAJIO CTPEIIKU
x1 = ClientSize.Width / 2; y1 = ClientSize.Height / 2;
// Konery cTpenku
x2 =x1 + (int)(r * Math.Cos(a)); y2 = y1 - (int)(r * Math.Sin(a));
h
// JIeWicTBUS IPU OUEPETHOM «THKE» TaiiMepa
private void timerl Tick(object sender, EventArgs e)
{
a-=0.1; // Ymenbmaem yron na 0,1 paguany
// HoBble koopauHaThl KoHIA cTpesiku X2 = x1 + (int)(r * Math.Cos(a)); y2 = yl - (int)(r *
Math.Sin(a));
// TlpuHyauTENbHBIN BBI30B coObITHA Paint Invalidate();
i
JIBUKEHME 10 TPACKTOPUH
JIBIDKEHHUE 0 TPACKTOPUU PEATH3YeTCsS aHAJIIOTUYHO BBIIIEPACCMOT- PEHHOMY mpumepy. s
peaM3anyy IBHKEHUS TI0 MPSMOU HYKHO YBEJIIMYHU- BaTh TIEPEMEHHBIC, SBIISIONIUECS Y3IIOBBIMH
TOYKaMH, Ha OTpeIeIICHHbIC KOHCTAHTHI: B MPUBECHHOM BHIIIIE TPUMEPE 3TO TIEPEMEHHBIC X2 H
y2. Hns 3amanust Ooiee CIOKHOM TPAaeKTOPHUM MOXKHO UCIOIb30BaTh pa3iH4YHbIC Ta-
pamMeTpHUYeCKHe KpUBBIC.
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B cj1ydac ABUIKCHUA Ha IIJIOCKOCTU OGBI‘IHO HU3MCHCHUIO MMOABCPracT- Cs1 OJUH IIapaMcCTp.
PaccmoTpum npumep peanuzaluu ABUKEHUS OKPYXK- HOCTU O dexapmogy aucmy. JlekapToB
JIACT — OJTO IUIOCKAas KpUBasg TPETbEro IOpsAKa, YIAOBIECTBOPAIOINAsS YPaBHEHHUIO B
MPSMOYTOJIBHOM CHUC- TeMe X+ y3 = 3-a'x'y. llapamerp 3-a omnpenensercs Kak AuUaroHaib
KBaJIpaTa, CTOPOHA KOTOPOTO paBHA HAMOOJbIIEH XOP/Ie METIIH.

ITpu nepexozie K mapaMeTpUIECKOMY BHITY ITOZyHaeM:

T O1eE

rae t=tg . 1t

v

Puc. 11.1. [lexapmos nucm

Onucanue psga MHTEPECHBIX KPUBBIX AJIA CO3JaHMS TPACKTOPUU JBU- )KEHUS MOXHO HAWTHU B
Bukunenuu B cratbe Llukiiongansaas KpI/IBaHZ.

[TporpaMMHas peanu3anusi BRIMISIIAT CIAEAYIOIMIMM 00pazoMm:

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*t)),
y2=yl-(int)(B*a*t*t)/(1+t*t*t));

¥

private void Form1_ Paint(object sender, PaintEventArgs e)

{

Graphics g = e.Graphics; g.DrawEllipse(pen, x2, y2, 20, 20);
¥

private void timerl Tick(object sender, EventArgs e)

{

? https://ru.wikipedia.org/wiki/LIuKonmanbHas_KpuBast
fi+=0.01;
t = Math.Tan(fi);
x2=x1+(@{nt)(B*a*t)/ (1 +t*t*t));
y2=yl-(int)(3*a*t*t)/(1+t*t*t)); Invalidate();
}
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NupumBuyansHoe 3a1aHue
Co3spnaiite mporpaMmy, NOKa3bIBAIOILYIO MYJIbCUPYIOIIEE CEP/ILIE.
Co3paiite nmpuiiokeHHe, 0TOOpaXarollee BpalAOIMNACA BUHT Ca- MOJIETA.
Pa3paboTaiiTe mporpaMMy aHUMAIIMH JBUTAIONIETOCS YEJIOBEUKA.
CoznaiiTe mporpaMMmy, MOKa3bIBAIOLIYI0 IBM)KEHHE OKPY)KHOCTH I10 CUHYCOMJIE.
CoznaiiTe npuioxeHue, oTodopaxaroliee JABHKEHUE OKPYKHOCTH 110 CIHPAITH.
PazpaboTaiiTe mporpaMmy aHUMAaLIUU MAJACHUS CHE)KUHKH.
Co3zpnaiite mporpaMmy, NOKa3bIBAIOIIYIO CKAaYyIIUNA MAYUK.
Co3pmaiite mNpUIOXKEHHE, OTOOpaxaromiee IBM)KEHHUE OKPYKHOCTH BJOJIb TPAHMIBI OKHA.
YuTuTe BO3MOXKHOCTH U3MEHEHHUSI Pa3MEPOB OKHA.
PazpaboTaiiTe mporpaMMy aHMMaIlUH JETAIOLIEro OyMepaHra.
Co3zpaiite nporpaMMy, MOKa3bIBAOIIYIO [TaJIEHUE HECKOJIBKUX 3BE€3]1 OJTHOBPEMEHHO.
Cozpnaiite NPUIIOKEHHE, OTOOpaXkaroliee XA0TUYHOE  JIBUKEHME 3BE3/Ibl B OKHE.
Pa3zpabotaiiTe mporpaMmy aHUMamuM B3JieTa pakeThl. CTapT OCY- MIECTBISETCS MO HAXATHIO
CIELUAIILHON «KPACHOW» KHOIIKH.
Cozpnaiite mporpamMmy, MOKa3bIBAIOIIYI0 JBU)KEHHWE OKPYKHOCTH BIOJIb MHOTIOYrOJIbHHKA. Yuciio
BEPLIMH BBOJUTCS MOJIb30BATENIEM 10 AaHUMALIH.
CoznaiiTe npuioxeHue, orodpaxaroiiee OPOYHOBCKOE IBUKEHHE MOJIEKYJIbl B OKHE.
PaspabotaiiTe mporpaMmy aHUMaluu JIBHKeHUA Tu1aHeT B CollHed- HOM CHCTEME.
Coznanite IIPOrpaMMy, TOKa3bIBAIOLIYIO JBUKECHHE KBaZ[paTUKa II0 TPAECKTOPHH,
cocrosuiei u3 100 Todek, XpaHAIUXCsl B CIIELUAILHOM MacCHBE.
Co3zpaiite NpuiI0KEeHUE, UMUTHPYIOIINE MEXaHUUECKHE YaChI.
PaspaboTaiiTe mporpaMmy aHUMalW{ NaJeHUS HECKOJIBKHX JIMCT- KOB C JepeBa. [IBikeHue He
JOJI’KHO OBITH JTMHEWHBIM.
Coznaiite mporpaMMmy, IOKa3bIBAIOLIYI0 JBUKEHHE OKPYKHOCTH IO CHHUPAIU C IIJIaBHO
M3MEHSIIOLIENUCS CKOPOCTHIO.
Coznaiite  mpuiio)keHHE, OTOoOpakaroliee [BIKEHHE aBTOMOOWIS C BpallalOIIUMUCS
KOJIECaMH.

METO/IbI
Lenv npaxmuueckoti pabomvl: HayduTbcsd pabOTaThb C METOAAMM, Ha- MUCATh MPOTPaMMy C
UCIIO0JIb30BAaHUEM METOJIOB.
O0mme moHATHA
MeTton — 3TO PJIEMEHT Kiacca, KOTOPBIN COAEPKUT MPOTPaMMHBIN KOJI.
Metoa uMmeeT Ciaeayrouyo CTpyKTypy:

[aTpuOyTHI] [criennduKTOpHI | THI UM ([TTapamMeTpsi])

{

Teno merona;

}

Ampubymei — 3T0 0coOble yKa3aHUsI KOMIWISATOPY Ha CBOWCTBA METO/IA.

ATpuOYTHI HCTIONB3YIOTCS PEAKO.

Cneyuguxamopsi — 3TO KIIOUEBbIE CIIOBA, IPEAHA3HAUYECHHBIE IS pa3- HbIX IieJiel, HalpuMep:
OTIPECIISAIONINE TOCTYITHOCTh METOIA JUISI APYTUX KIIACCOB:

private— meToa OyzieT JOCTYIEH TOJIBLKO BHYTPH 3TOTO KJlacca;

protected— MeTo OyeT HOCTYIIEH TaKXe JOUYSPHUM Kilaccam;

public — meton Oyzmer gocTymneH JIF0OOMY IPYyromMy Ki1acCy, KOTO- PhIii MOXET MOJIYyYUTh JOCTYI
K JaHHOMY KJIaccy;

YKa3bIBAIOIIUE JOCTYITHOCTh METO/1a 6€3 Co3jaHus Kilacca;

3aJar01I1e TUII.

Tun ompenenser pe3yiabTaT, KOTOPBIA BO3BpAllaeT METOJ: 3TO MOXKET OBITh JI000H THII,
noctymnHblil B C#, a TakyKe KIF0YeBOE CIIOBO void, ecliu pe- 3yJbTar He TpedyeTcs.
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Hmsa memooa — 310 UACHTUPHUKATOP, KOTOPBIA OyAeT MCIONB30BaThCs JUIsl BhI3oBa MeTona. K
UJACHTU(PUKATOPY INPUMEHSIOTCS T€ K€ TpeOOBaHMs, YTO U K MMEHAM IEPEMEHHBIX: OH MOXET
COCTOATH U3 OYKB, IM(p U 3HAKA NOJUEPKUBAHMS, HO HE MOXKET HAYMHATHCS C UQPBI.
Ilapamempbl — 3TO CIUCOK MEPEMEHHBIX, KOTOPbIE MOXKHO I€pelaBaTb B METOJ NP BBI3OBE.
Kaxnplii mapamerp cOCTOMT M3 TUIIA M Ha3BaHMs nepe- MeHHOW. Ilapamerpsl paspenstorcs
3aIATON.

Teno memooa — 3T0 OOBIYHBIN MPOTPaMMHBIN KOJI, 32 UCKJIIOUEHHEM TO- TO, UTO OH HE MOXET
COJIepKaTh OMpEAETIeHUs IPYTUX METOJI0B, KJIACcCOB, IPOCTPAHCTB UMEH M T. A. Eciam meron
JIOJDKEH BO3BpalllaTh KaKOH-TO pe3yabTar, TO 00s3aTeNbHO B KOHIIE JOJDKHO MPHCYTCTBOBATH
KJIIOYEBOE CJIOBO return C BO3BpalllaeMbIM 3HadueHueM. Ecin Bo3BpalleHHE pe3ysibTaToB HE
HYXXHO, TO MCIIOJIb30BaHKE KIIIOUEBOTO CJI0Ba return He 00sA3aTENbHO, XOTS U JOIMYCKAETCsl.
[Tpumep MeTon1a, BEIUUCIIAIOIETO BBIPAKEHHUE!

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

{

if (a>b)

return Math.Sin(a) * Math.Cos(b); else

{

double k = Math.Tan(a * b); return k * Math.Exp(c / k);

}

}

[leperpyska MeTonoB

S3pik C# MO3BOJISIET CO3/1aBaTh HECKOJIBKO METOJIOB C OJMHAKOBBIMH MME- HaMH, HO pPa3HBIMH
napaMmerpamu. KoMOwisiTop aBTOMATHYECKHM NOAOEpeT HamOoiee MOIXOASIIUN METON Tpu
MOCTPOCHUU TIporpaMMbl. Hampumep, MOk- HO HammcaTh JIBa OTIEIBHBIX METO/A BO3BEACHUS
YHClia B CTETICHb: JUUIS LIEBIX YUCENl OYAEeT MPUMEHSITHCS OJJMH alTOPHUTM, a JIJIS BEIIECTBEHHBIX —
JIPYTOM:

/ll <summary>

/// Beruucnenue X B cTereHn Y IS LEIbIX YHCE

/Il </summary>

private int Pow(int X, int Y)

{

intb=1; while (Y !=0)

if (Y % 2==0)

{

Y /=2,

X *=X;

}

else

{

Y-

b *=X;

}

return b;

}

/ll <summary>

/// Beraucnenne X B cTeEHH Y )1 BEIIECTBEHHBIX YHCET

/ll </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 O;

}

Bei3biBaeTcss TakoW KOJA OJIMHAKOBO, pa3HUIA JUIIH B TapaMeTpax — B TEPBOM cllydae
KOMITHJISITOP BBI3OBET METOJ POW C IENOYMCIIEHHBIMU Ta- paMeTpaMH, a BO BTOPOM — C
BEIIICCTBCHHBIMHU:

Pow(3, 17);

Pow(3.0, 17.0);

[TapameTpsl 0 YMOTYaHHUIO

SAzpik C# waumnas ¢ Bepcuu 4.0 (Visual Studio 2010), mo3BonsieT 3afa- BaThb HEKOTOPHIM
napameTpam 3HaueHusi N0 yMOI4aHuio — TaK, 9TOOBI IPH BBI30BE METOAAa MOKHO OBLIO OITyCKaTh
4acTh MmapameTpoB. [l 3Toro mpu peanusalnud METoJa HYXKHBIM IapamerpaMm CleayeT
NIPUCBOMTH 3HAYCHHUE MPSIMO B CIIUCKE TApaMETPOB:

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

{

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

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

}

B aTOM ciryuae BBI3BIBATH METOJT MOYKHO CIIETYIOIUM 00pa3oMm:

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

B mepBoMm cnyuae mapametp Optional 6ymer paBen 20, Tak Kak OH SIBHO 3a/laH, a BO BTOPOM
OyZIeT paBeH 5, T. K. SBHO OH He 3aJ[aH U KOMIWISTOP Oe- peT 3HaUeHHe 110 YMOITYAHUIO.
[TapameTprl MO YMOJYAHUIO MOXHO CTaBHTh TOJBKO B IPABOM YacTH CIHCKa MapaMeTpOB,
HaIpUMep, TaKasi CHTHATYpa METO/1a KOMIUISITOPOM MIPHHSITA HE OyAeT:

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

[lepenaya mapamMeTpoB 1o 3HAYEHHIO H IO CCHUTKE

Koraa mapameTpsl nmepenaroTcsi B METOT OOBIYHBIM 00pa3oM (0e3 10- MOTHUTEIBHBIX KITFOYEBBIX
cioB refu out), rOOBIE U3MEHEHUS MTAPAMETPOB BHYTPH METOJa HE BIUSIOT HA €r0 3HAYCHUEC B
OCHOBHOM nporpammMme. [Ipen- monoxum, y Hac €CTh CAEAYIONUA METO:

private void Calc(int Number)

{
Number = 10;

}

BunHo,uTo  BHYTPUMETOAANPOUCXOAUT HM3MEHEHUE  IMEepEeMEHHOU

Number, koTopast 6buTa IepeaHa kak mapamertp. [lormpoOyemM BbI3BaTh METO:

intn=1; Calc(n);

MessageBox.Show(n.ToString());

Ha skpane nosiButcst yncio 1, To ecTh, HECMOTPS HAa U3MEHEHHE Tepe- MeHHoU B metoze Calc,
3HAYEHUE MEPEMEHHOW B TJIABHOM MPOrpaMMe HE M3MEHUIIOCh. DTO CBA3aHO C TE€M, YTO MPH
BBI30BE METOJA CO3/1aeTCs KOnus IEPEJaHHON NEPEMEHHON, UMEHHO ee u3MeHseT meron. [lpu
3aBEPIICHUM METOJa 3HAUC€HHUE KOMHM Tepsercs. Takol cmocod mepenayd mapameTpa Ha-
3BIBACTCS nepedayell no 3HAYeHUIO.

UYtoObl METOA MOT HM3MEHSTh MEepellaHHyI0 €My NEepEeMEHHYIO, ee cliely- €T IepeaaBaTh C
KITFOYEBBIM CJIOBOM ref— OHO JOKHO OBITh KaK B CUTHATY- P€ METO/Ia, TaK U MPHU 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: M3MEHEHME 3HAYCHHSI B METOJAE CKa3ajloch U
Ha TJIaBHOU mporpamme. Takas mepemaya METOJa Ha- 3BIBACTCS nepedauell no cCoulike, T. €.
nepeaaeTcs y)Ke He KOMUs, a CChIJIKAa Ha PEaTbHYIO IEPEMEHHYIO B TTAMSTH.
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Ecmu MCTOJ HUCHOJIB3YCT NMCPCMCHHBIC IO CCBIJIKEC TOJILKO JI1 BO3BpaTa 3HA4YCHUN U HE HUMEET
3HAYCHUsI, YTO B HUX OBUTO M3HAYAIEHO, TO MOYKHO HE

WHULUAIIM3UPOBATh TAKUC TMCPCMCHHBIC, a IMCpcaaBaTb HUX C KIKUYCBBIM CJIO- BOM out.
KoMmunsTop moHMMaeT, 4To HadalbHOE 3HAYCHHE TIEPEMEHHOW HE BaXKHO, M HE pyraercs Ha
OTCYTCTBUC MHULUAJIN3AIIUN:

private void Calc(out int Number)

{
Number = 10;

}

int n; // Hudero ne mpucsanBaem! Calc(out n);

NupuBuyansHoe 3a1aHue

Hamucate meron min(x, y), HaXxoIAImMid MHUHHMaJIbHOE 3HadYeHWe u3 AByX uucen. C ero
MOMOIIbI0 HANTH MUHUMATBHOE 3HAYCHHE U3 YEThIpEeX 4Hcen a, b, ¢, d.

Hamucate mMerom max(x, y), HaXOIsAUMid MaKCHUMallbHOE 3HaueHuWe u3 JByx uucen. C ero
MOMOIIHIO HANTH MaKCUMAabHOE 3HAUCHUE U3 YEThIPEX Yucel a, b, ¢, d.

Hanucarh MeTo, Beraucisifornunii 3uauesrne 7/x". C ero moMoOIIbi0 BRIYHCIUTD BRIPaXKEHHE:
10

i \

. 4
) i
i1 x
Hamnucars MeTo/, BEIYMCISIONHi 3HaueHue 7n/x". C ero mOMOIIBI0 BEIYHUCIUTH BHIPaKEHHUE:

10 ;

- _

i1 X

HamucaTts MeTo1, BEIYMCISIONMI 3HaYeHre x/(n+x). C ero moMo- bl BHIYUCIHTE BBIpaKCHHUE:
10 N

O

i1 xX+1i

Hamucate wmeton, BeUHMCHAOMMN 3HaueHWe sin(x) + cos(2 * x). C ero momompio
OTIpEeICNIUTh, B KAKOH M3 TOYEK a, b WK C 3HAYCHHUE OYJEeT MUHUMAIIbHBIM.

Hammcats MeTOJ, BEIYMCIISIOIIMN 3HAYCHHE x* + yz C ero momo- HIpl0 ONPENETUTh, C KaKOH
napoit uucen (a, b) wnu (¢, d) 3HaueHne OyneT MaKCUMAaIbHBIM.

Hamucars METOJ, BHYUCISIFOLINI 3HAUCHHE X° * y3 * 4lz. C ero 1mo- MomipIo OTIPEICTUTD, C KaKOM

Tpolikoi uncen (a, b, ¢) unm (d, e, f) 3HaueHHE OyneT MAaKCUMATBHBIM.

Hammcath MeTO/, KOTOPBIH Y YETHBIX YHCEN MEHSET 3HAaK, a HeYeT- HbIe YMCIIa OCTaBJsIeT 0e3
u3MmeHeHus. C ero moMomipo o0padorate psia uu- cen ot 1 go 10.

Hammcate  MeTON,  KOTOPBIA  TOJIOKUTENLHBIE ~ YWCJIa  BO3BOJUT B KBaapar, a
oTpuuarenbHeie — B Ky0. C ero nmomorpio od6padorats psg uu- cen ot —10 go 10.

HammcaTs MeTOX, KOTOPBIH BBIYMCISECT 3HAYCHHS X =sin’(a)

1 y=cos(a). Haneuarars TabIuILy 3HAYCHHIT OT —T 10 T ¢ IIaroM /4.

Hanucare meTon, KOTOpBIM BBIYMCISAET 3HAUECHUS x=a’u y=\/a.

Haneuatatp Tabnuiy 3nauenuit ot —10 g0 10 ¢ marowm 1.

Hanucate MeTo, KOTOPBI B MEPEIAHHON CTPOKE 3aMEHSIET BCe TOUKM Ha MHorotouue. C ero
MIOMOIIIBI0 00paboTaTh MATH Pa3sHBIX CTPOK M OTOOPA3HUTh UX Ha SKpaHE.

Hanucats MeTos, KOTOpBIil B IepeJaHHON CTPOKE 3aMEHSIET BCe CTPOYHbIe OYKBbI Ha 3arjlaBHBIE,
1 Ha000poT. C ero nomoIpio 06padoTaTe MATh Pa3HBIX CTPOK U OTOOPA3UTh UX HA SKpaHE.
Hanucats MeToa, KOTOpBIN pa3zenseT NepeJaHHyl0 CTPOKY Ha JIB€ OTIEIbHBIX CTPOKH: MepBas
COJIEP/KUT UCXOJHYIO CTPOKY /10 NEPBOM TOYKH, a BTOPAs — UCXOJHYIO CTPOKY IOCJE NEPBOM
ToukHd. C ero moMomipo 00pa- 60TaTh MATH PA3HBIX CTPOK U OTOOPA3UTh PE3YIbTaThl Ha SKPaHE.
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Hamucate MeTON, KOTOPBIA MOJCYUTHIBACT KOJIWYECTBO 3HAKOB MPEMHHAHUS B TEPEIaHHON
ctpoke. C ero momoIpo 00padboTaTh MATh pa3- HBIX CTPOK U OTOOPA3UTh PE3YNIbTaThl HA DKpPaHE.
Hanucars MeToz, KOTOPBIM HAaXOIUT CYMMY 4YMCENl B IIEPENAHHON CTpOKe. YHMCIIOM cuMTaercs
HEeNpepbIBHAS OCIEA0BATENBHOCTh U(Dp, OTE- JEeHHAast OT OCTAJIbLHOTO TEKCTa MpobesiaMu Uin
pacrioyio)keHHasi B Haudaje Ju- 00 KoHIe cTpoku. Jlomyctumo wucnonb3oBaTh Meton Split
kiacca String. C mMOMOIBI0 ATOTO METOJa 00paboTaTh IMITh PA3HBIX CTPOK U OTOOPAa3UTh pe-
3y/bTATHl HA SKPaHE.
Hanucars meTon, ompenensiomui, sBIsSETCS JU NepeJaHHas CTpOKa MaJUHIPOMOM, TO €CThb
TEKCTOM, KOTOPBIH CJIeBa HApaBO U CIpaBa HAJIEBO YMTAETCS OJMHAKOBO 0e3 ydera MpoOesioB u
peructpa cumMBoJIOB. C TTOMO- IIBIO ATOTO METOAa 00paboTaTh MATh Pa3HBIX CTPOK U OTOOPA3UTh
pe3yNbTa- Thl Ha SKpaHe.
Hanucate MeToa, HaXOA4IIMil CyMMY MaTpUI] OAMHAKOBOTO pa3Me- pa U BO3BPALIAIOIINI HOBYIO
Mmatpuily. C IOMOIIBIO 3TOT0 MeTo/a 00pabo- TaTh Mapbl MATPHIL M OTOOPA3UTh PE3yNIbTaThl Ha
JKpaHe.
Hamucate mMeron, HaXOAsMMIMA CyMMY 3JIEMEHTOB, HAaXOJSIIMXCS HE HA TJIABHOW IUAroHAIH
nepeganHoi mMaTpuipl. C MOMONIBIO 3TOTO0 MeTo/a 00paboTaTh mapbl MAaTPUIl M OTOOPa3UTh
pe3yNbTaThl HAa YKpPaHe.

PEKYPCHUA
Llenv npaxmuyeckoil pabomsi: U3y4UTh PEKYPCUBHBIE METObI, HAIllU- CaTh IMPOrpaMMy C
UCIIOJIb30BaHUEM PEKYPCHH.
OOmue moHATHS
Pexypcusnvim Ha3bIBaIOT METOJI, €CIIM OH BBI3BIBAET caM cebsi B KauecTBe BcromorareiasHoro. B
OCHOBE PEKYPCHBHOTO METOJIA JISKUT TaK Ha3bIBAEMOE peKypcugHoe onpeodeneHue Kakoro-moo
noustus. Kilaccuueckum NpUMepoOM PEKYpCHBHOTO METOJA SIBISETCS METOJ, BBIYMCISIOIIUN
daxTopua.
N3 kypca martematukm wusBecTHo, uro 0!=1!=1, n!=1*2*3.  *n. C apyroii ctopoHsl n! =
(n—1)!*n. Takum 00pa3oM, U3BECTHHI JIBA YACTHBIX CIy4as apameTpa 7, a UMeHHO n=0un=1,
OpU KOTOPHIX MBI 0€3 Kakux- JUOO JOMOJHUTENbHBIX BBIYUCICHUI MOXKEM OMNpPEeeIUTh
3HaueHue (akTo- puana. Bo Bcex OCTaNbHBIX ClIydasx, TO €CTh A n > 1, 3HaueHue (hakTopua-
Jla MOKeT OBITh BHIUMCIICHO Yepe3 3HaueHue pakropuania Juis mapamerpa n—
1. Takum 06pa3oM, peKypCUBHBINA METOJT OyIeT UMETh BUI:
long F(int n)
{
// Jommm o O i 1?2 if (n==0|n==1)
// HepekypcHuBHas BETBb
return 1; else
// lar peKypCcuu: MOBTOPHBIHN BHI30B
// MeToaa ¢ APYruM mapaMeTpoM
returnn * F(n - 1);
b
// TIpumep BBI30Ba pekypcuBHOro Metoa long f = F(3); MessageBox.Show(f. ToString());
PaccmoTpuM paboTy OnmMCcaHHOTO BBIIIE PEKYPCHBHOTO METO/IA JUTsI n=3.
IlepBpiii BBI30OB METOJA OCYILECTBISIETCS K3 OCHOBHOM MpOrpaMMbl, B HAlIEM Ciydae
koMannou f= F(3). Dran BX0oXIeHUs B peKypCHI0 000- 3HAUYUM CTPEITKAMH C MOAMHUCHIO «II1ar.
OH mpopoipKaeTces 10 TeX Mop, MOKa 3HaueHHe epeMEHHOM nHe cTaHOBUTCS paBHBIM 1. Ilocie
3TOT0 HaYMHAeTCs
BBIXOJ U3 pPEKypcuu (CTpEeNnKd C TMOAMKUCHI0 «BO3BpaT»). B pe3ynbraTe BbI- YUCICHUU
nosrydaercs, uro F(3) =3 * 2 * 1.
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1 Bbi30oB, N=3
F(3) { return 3 * F(2); }

F

war BO3BpaT

2 Bbl30B, N =2
F(2) { return 2 * F(1); }

A

war BO3BpaT

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

Puc. 14.1. Cmpykmypa pekypcusHvix 6130608

PaccMoTpeHHBI BUJ PEKypCHHM HA3bIBAIOT MpsiMOM. MeTon ¢ mpsMoil peKypcuer OOBIYHO
COJIEPKUT CIIEAYIOILYIO CTPYKTYpPY:

if (<ycnoBue>)

<omeparop>;

else

<BBI30B 3TOr'0 XK€ METOJla C APYTUMHU MapaMeTpaMu->;

B kauectBe <ycnoBus™> OObIYHO 3aNUCHIBAIOTCS HEKOTOpbIE T'PAaHUYHBIE CIIyd4ad MapaMeTpoB,
nepeIaBaeMbIX PEKYPCUBHOMY METOJY, IPH KOTOPBIX Pe3yJbTaT ero paboThl 3apaHee U3BECTEH,
M03TOMY Jlajiee cieAyeT MPOCTOM orepaTtop Win OJIOK, a B BETBH else IPOUCXOIUT PEKYPCUBHBIN
BBI30B JIaH- HOT'O METO/1a C IPYTUMH ITapaMeTPaMHU.

Yto HeoOXoauMo 3HaATh I peaym3anuu peKkypcuBHOro mporecca? Co BXOAOM B PEKYpPCHIO
OCYILECTBIISICTCS BBI30OB METO/Ia, a JUISI BBIXOJa He- 00XOAMMO TIOMHHUTH TOUKY BO3BpaTa, T. €. TO
MECTO MIPOrpaMMbl, OTKyJa Mbl MPHUILIM U KyJda HaM HYXXKHO OyJIeT BO3BPATUTHCS IOCIIE
3aBepUIeHUs] MeTofa. MecTo XpaHEHMsI TOYEK BO3BpaTa Ha3bIBACTCS CHMEKOM 6bl30606, U Al
HEro BBIAEISAETCS ONpeeieHHas 001acTh ONepaTUBHON MaMsaTH. B 3ToM cTeke 3a- moMuHaoTCs
HE TOJBKO ajipeca TOYEK BO3BpaTa, HO U KOIMHU 3HAYEHHMM Bcex nmapamerpos. Ilo 3tuM komusm
BOCCTAHABIIMBAETCS MPHU BO3BpATe BbI3bIBAIO- MUK MeToi. [Ipu pa3BepThiBaHUU peKypcuu 3a
CYET CO3/IaHMUs KOMUU Mapa-

METPOB BO3MOXHO TEpPENOJHEHUE CTeKa. OITO SBJISETCS OCHOBHBIM HEIOC- TaTKOM
pekypcuBHOro Metoaa. C Apyroi CTOPOHBI, PEKYpPCUBHbIE METO/IbI TIO3BOJIIOT MEPEHTH K Ooiee
KOMIAKTHOM 3alKcH ajJropuTMa.

Crnenyer moHUMaTh, YTO JIIOOOW PEKYpCHUBHBI METOJ MOXXHO IpeoOpa- 30BaTh B OOBIYHBIN
METOJ C WCIOJIb30BaHMEM IUKJIOB. W mpakTHuecku jro- 00l METOJ MOXKHO MpeoOpa3oBaTh B
PEKYpPCUBHBIN, €CIIU BBISIBUTh PEKYP- PEHTHOE COOTHOLIEHUE MEKIY BBHIYHMCISIEMBIMH B METOE
3HAYEHUSIMHU.

PaccmoTpuM mpumep Koaa [uis co3IaHUs Habopa camonododuwix cmpykmyp. B Hamem ciydae
3T0 OymeT Habop yBETMUYUBAIOIIMXCS KBaapa- ToB (puc. 14.2).
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r,fg = @&1

Puc. 14.2. Habop xeadpamos

[Ipn npoeKkTHpOBaHNY JAHHOH MPOTPaMMBI OBUTH CO3/1aHBI JIBA METOAA:
private void MyDraw(Graphics g, int N, int X, int y)

{

if (N==0)

return;

else

{
b
j

// OTpuCcOBKa MPSIMOYTOJIbHUKA
g.DrawRectangle(new Pen(Brushes.Blue, 2),
0,0,x,y);

// ' YBenuuenue x u'y Ha 50 x += 50;

y +=50;

N--;

// PexypCUBHBIN BBI30B C HOBBIMU TapaMeTpamMu
MyDraw(g, N, X, y);

private void Form1 Paint(object sender, PaintEventArgs e)
{

Graphics g = e.Graphics;

// TIepBBIif BEI30B METOJIa M BXOJ] B PEKYPCHIO
MyDraw(g, 7, 50, 50);

}

KOOp,Z[I/IHaTBI JICBOI'0 BECPXHETO Yyrijia BCEX NPAMOYTOJbHUKOB HCU3MCH- Hbl U HAXOAATCS B TOYKC
(0, 0). IToaTromy B mapameTrpax meroga MyDraw goc- TaTOYHO mepenaBaTh X U y JJIsl PABOTO
HIDKHEro yria. Takke B mapaMmerpax nepenaercst N, 3HaueHUE KOTOPOW OMpeesisieT TeKYIIYIo

BJIO)KEHHOCTD pe- KypCHH (CKOJILKO BHI30BOB PEKYPCHH €IIle Oy/IeT).
GopMupoBaHue 3aePKKH C TOMOIIBIO TaiiMepa

['padmyeckue KOHCTPYKLUUU WHOTJA TpeOyeTcs paccMaTpuBaTh JUHA- MHUUYECKHU B MpPOIECCEe MX
noctpoenus. IloaToMy 3a4acTyro HCIOIB3YETCs Ta- Kask cXeMa BbIBOJia rpauku:

BriBon rpadguueckoro snemMenra.
3anepxKKa Ha N MUJUTMCEKYHI.
[ToBTOpenwue 1 u 2 sTamna A0 BEIBOAA BCeX IpaUIECKUX SJIEMEHTOB.

Peanu3arus 3a7epKKd ¢ MOMOIIBI0 TaiiMepa BO3MOXKHA CIICAYIOIIUM CIIOCOOOM:

// TnobansHoe nose flag private bool flag = false;
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// Jlanee ciaenyeT 4yacThb IPOrpaMMBbl,

// Tne He0OXO0IMMO OPraHU30BATh 3A/IEPKKY

// BxmiouaeM Taiimep

timerl.Enabled = true;

//'YcranaBnuBaeM flag B 3Hauenue true flag = true;
// Oprannzyem 6€CKOHEUHBIN LUK

while (flag);

// BBIKJTFOYaeM TaiiMep mocie BRIXOa U3 UK
timerl.Enabled = false;

// OOpaboTUYHK THKA TalimMepa

private void timerl Tick 1(object sender, EventArgs e)

{

// CopaceiBaeMm flag B 3naueHue false flag = false;

}

Wnesa naHHOro moaxoja 3akIOYaeTcsl B OpraHu3alui OeCKOHEYHOro IMK- Jia, KOTOpBId Oynaer
NpoBEpsITh 3HaueHue Hekoro ¢uara. OpHako 3HauyeHHE (¢uia- Ta MOXKET H3MEHHMThCA TIpH
HacTyruieHuH coObrtus Tick TaliMepa, TO ecTh Yepe3 3aJaHHBIA B TaiiMepe MPOMEKYTOK BPEMEHH.
Onnako OECKOHEUHBIH IMKII, ONU- CAHHBII BBIIIE, OCTAaHETCSI OECKOHEYHBIM, M TIPOrpaMMa IMpoCTo
3aBUCHET. B yem ke neno? Jleso B TOM, 4TO IPU TaKOW OpPraHU3alMU IUKJIA MporpaMmmMa He MO-
KET OMPOCUTH OUePeIb COOOIICHHH, B KOTOpPOE U OyIeT MOCTYMNaTh, B TOM YUC- Jie, i coObiThe Tick
oT Taiimepa. Tem caMbIM MBI HE TIOTaJIeM HUKOTrAa B 0Opa- O6oTtumk coOwiTus timerl Tick 1.
UroObl pemuTh AaHHYIO MpolieMy, Haao B Telne Iukia Hanucatbh Application.DoEvents(), uro
dbakTH4YecKu OyIeT 3a- CTaBJATh NMPHUJIOKECHHUE OMMpallMBaTh OYepedb COOOIICHHH W B CBOIO
ouepenb MPUBEET K cpabaTbiBaHuio 00padoTunka coobrtus timerl Tick 1.

[lepen BBIMOTHEHWEM WHIWBHIYAJIBHOTO 3aJaHUsl IO MPAKTHYECKOM pa- O0oTe paspaboTaiite
IPUJIOKEHUE, CTPOALIEE Pl YBEIMUMBAIOLIMXCS KBaapa- ToB (puc. 14.2). KBagpaTs! BeIBOIATCS
MOCIIeI0BATENBHO Yepe3 OJJHY CEKYHY.

MupuBunyansHoe 3a1aHue

Hanummure npuiioxeHne, KOTOPOe CTPOUT Pl OKpYKHOCTEH. LIeHTp OKpy K HOCTEH COBMAJAET C
LIEHTPOM 3KpaHa. YHCII0 OKPYKHOCTEH 3a- TaeTcs MpH MEPBOM BBI30BE PEKYPCHBHOTO METOJIA.
Hanumure npuioxkeHue, KOTOpOE CTPOUT psa KBaapaToB. LIeHTp KBaapaToB cOBIAJaeT ¢

4

LEHTPOM 3KpaHa. UKcIio KBaipaToOB 33J1a€TCs MIPU IIEPBOM BBI30BE PEKYPCUBHOTO METO/IA.
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uy Forml

[]

Hanumure mnpuiokeHne, KOTOPOE CTPOMT psSA  OKPYXKHOCTeW Mo auaroHand. Yucio
OKPY’KHOCTEH 3a/1aeTcs IPU NEPBOM BBI30BE PEKYP- CUBHOI'O METO/A.

# Forml . [ ]|

Hanumure npuioxeHue, KOTOpoe CTPOUT Psii YBEIMUMUBAIOIIUXCS OKPYKHOCTEH MO AMAaroHaH.
Uucno okpykHOCTEHN 3a/1aeTcs MPU EPBOM BBI30BE PEKYPCUBHOTO METO/IA.

B T o= [
' o - b Eh

Hanummure npuiokeHue, KOTOpPOE CTPOUT psll OKPYKHOCTEH, LIEH- TPbl KOTOPBIX JIEKaT Ha
OKpYXHOCTH. UHCIIO OKpYKHOCTEN 3a/1aeTCsl MPU IIEPBOM BBI30BE PEKYPCUBHOI'O METO/IA.
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Hanummre npunoxeHue, KOTOpOE CTPOUT psI KBagpaToB, LEHTPbl KOTOPBIX JI€KaT Ha
OKpYXHOCTH. UKCIli0 KBaJpaToB 3a7aeTcs IPU IEPBOM BBI30BE PEKYPCUBHOIO METOAA.
w5 Foaml = Bﬁ‘

D .
PPa, |
L O]

. ]
o

S s ————

Hanumwure npunoxxeHue, KOTOPOE CTPOUT psA YBEIWUYMBAIOLIMXCA OKPYKHOCTEH, LIEHTPBI
KOTOPBIX JIeKAaT Ha OKPYKHOCTH. YHCIIO OKpY)KHO- CTEM 3alaeTcsi INpU IEPBOM BBI30BE
PEKYPCHBHOIO METOJA.

w5 Foml | 5] |

OOOO |

Hanummure npunoxeHue, KOTOpPO€ CTPOUT pPsA YBETUUMBAIOIIMXCSA OKPY>KHOCTEW, LIEHTPHI
KOTOPBIX JIeKAT Ha criupaiu. YUcIo OKPY>KHOCTEN 3a7aeTcsl MPU MEPBOM BBI30BE PEKYPCUBHOIO
MeTo/1a.
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g |
BprunciaunTs, UCNIONB3Ys pEKYPCUIO, BEIPAXKEHUE:

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

Hanvmure npunoxeHue, KOTOPOE CTPOUT pAX OKpyKHOCTeH. Yuc- 110 OKpyKHOCTEH
yJIBauBaeTCs Ha Ka)JI0M LIare (B peKypCUBHOM METOJIE POUCXOIMT ABA PEKYPCUBHBIX BbI30BA).
LleHTpBI OKPYKHOCTEH BBIOMPAIOTCS KaXKABIH pa3 MPOU3BOJIBHO (Ciy4aiiHo). JIMHUM CBSA3BIBAIOT
LEHTPBI OKPYX- HOCTEH «IIpeIKa» U «IOPOXKACHHBIX» OT Hee. Yncno pexypcuil 3amaercs Nnpu

HepBOM BBI3OBC peKprHBHOFO MeToaa.
ol Forml ==

Hamummre npunoxeHue, KOTOPOE CTPOUT psii YBEIWYMBAIOUIMXCS OK- pykHocTeil. Yucio
OKPY’KHOCTEH y/IBauBaeTCsl Ha KaXKIOM I1are (B peKypCUBHOM METOJIE€ IPOUCXOIUT JIBa PEKYPCHUBHBIX
BbI30Ba). LIEHTpBI OKpyXHOCTE BBIOMpa- FOTCA KaXIbli pa3 MPOHM3BOJBHO (CiydaiiHo). Tommmza
JUHUA TaKXke YBEIMYMBA- €Tcs. UUCIO peKypcuid 3aJaeTrcs MpU TMEPBOM BBI30BE PEKYPCHUBHOTO

METOoJa.
s Forml [EE)

O

O

O

Hanumure npunoxeHue, KOTOPOE CTPOUT pPsAJ YMEHBLIAOIIUXCA OKpyXKHOCTeW. Yucio
OKpPYKHOCTEH yJBauMBaeTCs Ha KaXJOM Iare (B PEeKyp- CHBHOM METOJAE NPOMUCXOAMT JBa
PEKYpCUBHBIX BbI30Ba). Unciio pexypcuil 3a1aeTcsl Ipy IEPBOM BBI30BE PEKYPCUBHOIO METOA.
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Hanumure npuiosxeHne, KOTOpOe CTPOUT MPUBEICHHOE HIDKE U30- OpaxkeHue. Yucno pexypcuii
3aJaeTcsl MPU MEPBOM BBI30BE PEKYPCHUBHOrO MeToaa. Ha KakIoMm miare 4uciio OKpy>KHOCTen

YBEIMYMBACTCSI B YEThIpe pas3a (B PEKYpPCUBHOM METO/E NPOMCXOIUT YEThIPE PEKYpPCHBHBIX
BBI30BA).

[TocTpoiite koBep CeprUHCKOTO.

Pazpaboraiite mporpammy OCTpOeHHS TpeyroiabHuKa CepruHCKOTO.
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Peanuzyiite nporpamMmmy BU3yaau3alli MOCTPOCHUS MEPBBIX N 111a- TOB MHOXecTBa KanTopa.
PeanusyiiTe peKypCHBHBIN aJITOPUTM BBIYUCIICHUS N-ro ynciaa Ou- Gonauym.

Peanmmsyiite peKypCHBHBIN alrOpUTM BBIYHUCIICHUS N-TO (pakTopuara.

Peanu3yiiTe peKypCHUBHBIA MOJICYET CYMMBbI BCEX 3JIEMEHTOB Maccu- Ba. CymMma 3JIE€MEHTOB
MacCHBa CUUTAETCA M0 CIEAYIOIEMY aITOPUTMY: MAacCUB JECIUTCS MOIMOJaM, MOICYUTHIBAIOTCS U
CKJIAJIIBAIOTCS CYMMBI 3JIe- MEHTOB B KaxKJ10il monoBuHe. CyMMa 3JIEMEHTOB B IOJOBUHE
MacCHUBa IMOJ- CYUTHIBACTCS MO TOMY K€ allTOPUTMY, TO €CTh CHOBA MyTEM JIEJICHUS MOMO- JIAM.
Jlenenuss mpoUCXOAAT, MOKAa B IOJYYMBIIMXCS KYCKax MacCHUBa HE OKaXeTCs MO OJHOMY
AJIEMEHTY Y BBIYMCIICHUE CYMMBbI, COOTBETCTBEHHO, HE CTAHET TPUBUAIBHBIM.

Jlana MOHOTOHHAsl TIOCJIENOBATENBbHOCTb, B KOTOPOM KaXI0€ HaTy- pajbHOE uuciao Kk
BCcTpeuaeTcss poBHO k pa3z: 1, 2, 2, 3, 3, 3, 4, 4, 4, 4, ... [lo naHHOMYy HaTypajibHOMYy N
BBIBEJIUTE NIEPBBIE N WICHOB 3TOM MOCIEN0Ba- TEIBHOCTH.

IIpoBepka BBINOJHEHUSI CAMOCTOATEILHON padoTel. CamocrosiTenbHas paboTa
HaIpaBJieHa Ha CaMOCTOSITEIbHOE OCBOEHHE U 3aKperieHue OOydYaloIMMUCS MPaKTUYECKUX
YMEHHI U 3HAHUU, OBIIAJICHHE MPO(ecCHOHATbHBIMA KOMITETEHITUSIMHU.

CamMocTosATenbHass MOATOTOBKA OOydalolmuXcsi MO  JUCHHUIUIMHE IPEANoaraeT
CIEeyIOIINe BUIBI U (DOPMBI paOOTHI:

e (Cucremarnueckass TpopadOTKa KOHCIICKTOB 3aHATHH, Yy4eOHOM U  CHEIUaIbHON
TEXHUYECKOH JINTEPATYyPHI.

e (CamocTosTeNbHOE U3YYCHHE MaTephalia U KOHCIEKTUPOBAaHWE JEKIUN MO0 y4eOHOU U
CIIELIMATIbHOM TEXHUYECKOU JINTEPATYPE.

e BrinosHeHue pacyeTHBIX 3aIaHUH.

e PaGota co cipaBOYHOM TUTEPATYPON U HOPMATUBHBIMHU MaTEpHAIaAMH.

e  OdopmiieHre 0TYETOB MO JTAOOPATOPHBIM U MPAKTHYECKUM pabdoTaM, M TMOATOTOBKA K MX
3aluTe.

IIpoBepka BBINOJHEHUS] KOHTPOJAbHBIX padot. KoHTposbHas paboTa MpoBOAMUTCS C
[EJTbI0 KOHTPOJISI YCBOCHHBIX YMEHHUN U 3HAHUN U TIOCIEAYIONIETO aHAIM3a TUITMYHBIX OITHOOK U
3aTpyqHEHH oOydaromuxcsi B KOHIIE M3Y4eHHs TeMbl Wiau paszzena. CorylacHo KajleHAapHO-
TEMAaTUYECKOMY IUJIaHY AUCIUIUIMHBI MPETyCMOTPEHO MPOBEACHHE CIEIYIOLIUX KOHTPOJbHBIX
pabor:

o  Kommponvuas paboma Nel no meme « Ocrhoswt npoepammuposanus Ha Cy.

Crnenudukany KOHTPOJIBHBIX pabOT MpUBEACHBI HIDKE B TaHHOM KoMiuiekte DOC.

CBoanasi TabdimMua mo nmpuMeHsieMbiM GopMaM M MeTOJAM TEKYLIEro KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00y4YeHUsI
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Pe3yabTaTnl 00yyeHus

®opMbI M METOAbI KOHTPOJIS U OLleHKH
pe3yJabTaToB 00y4eHHs

OcBOEHHbIE YMEHUSA:

OlpeNeNaTh 3aJauyd s TIOUCKa
uHpOpMaLNH;

OIIpEIETIATh HEOoOXOIMMBIe
MCTOYHHMKH MH(OPMAIHH;
IUTAHUPOBATh MPOIECC TTOUCKA;
0(OpMIIATH pe3yabTaThI TOUCKA;
HIPUMEHSATh CpencTBa
MH()OPMAIIMOHHBIX TEXHOJIOTHH IS
pemeHust mpoecCHOHANBHBIX 3a/1a4;

VICIIOJIb30BATh COBPEMEHHOE
nporpaMMHoOe oOecrieueHue;
aHAJIN3UPOBAThH IPOCKTHYIO u

TEXHHUYECKYIO IOKYMEHTAIIHIO;
OLICHUBATh pa3Mep MHUHHUMAJILHOTO
Habopa TecToB;

pa3pabaThIBaTh TECTOBBIC MAKETHI U
TECTOBBIC CIICHApHH;

BBIABIISITh OIIMOKM B CHUCTEMHBIX

KOMITOHEHTAX Ha OCHOBE
crienuuKanmii;

OpPTraHU30BBIBATH 3aJJaHHYIO
WHTETPALIIO MOJTyJIei B
nporpaMMHBIE CpelacTBa Ha 0asze
MMEIOLIEHCS APXUTEKTYPHI u
ABTOMATH3AINH OU3HEC-TIPOIIECCOB;
BBITNOJIHATH TECTUPOBAaHUE
MHTETpaluy;

oOyyaromuicss  JOJKEH yYMETh
MPUMCHSITh nH(OpMaIMOHHBIE

TEXHOJIOTUH inie: BBITIOJTHEHUS
OTKJIaJKU IIPOrpaMMHOI0 MOAYISA B
MIPEAMETHBIX 00JIACTSIX.

BreimonHenue u 3ammTa MPaKTUYECKUX padoT
Ne 1-52

Pemenue 3amau

VYCTHBIN onmpoc BO BpeMsi 3aHATHS, JOKJIAA MO
BBIOpPaHHOMW TeMe.

KonTtponbnas pabora Nel

3a4er ¢ OLCHKOM

YcBoeHHDBIE 3HAHMA

IPUEMBI CTPYKTYPHUPOBaHUS
nHpopmanuu;

dopmatr odopmIICHUS PE3YIBTATOB
NOUCKa UHPOPMALIUU

COBpPEMECHHBIC cpencTaa "
yCTpOCTBa HH(POPMATU3ALINH;
NOPSZIOK WX NPUMEHEHUS U
IpOrpaMMHOE obecrieueHne B
po(hecCHOHATLHOM IS TEIIEHOCTH
MOJENIM  Tpolecca  pa3paboTKh
MIPOTrPaMMHOTO 00€CTICUCHHSI;
OCHOBHBIC  NPUHIMIBI  Ipolecca
pa3paboTku IIPOrPaMMHOT0
o0ecIIeueHus;

BrimontHeHNE W 3ammTa MPAKTUYECKUX padoT
Ne 1-52

Penrenue 3anau

VYerHbli  ompoc  BO  BpeMsl  3aHATHS,
TECTUPOBAHUE

KonTtponsHas padora Nel

3ayeT ¢ OIEHKOHI
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— OCHOBHEBIE MOAXOIBI K

MHTETPUPOBAHUIO MPOTPaMMHBIX
MOZYJIEH;
— COBPEMECHHBIC TEXHOJIOTHH u

MHCTPYMEHTBI UHTETpalllH;

— Momenw  mpormecca  pa3paboTKu
MPOrPaMMHOTO 00ECTICUeHUS;

— OCHOBHBIE  NIpPHUHILMIIBI  Ipoliecca
pa3paboTku MIPOTrPaMMHOTO
obecneucHus;

— OCHOBHBIE METOJIbI OTJIAJIKH;

— MeTOAbl W  CXeMBl  00paboTKH
HUCKIHOYUTCIIBbHBIX CHTyaHHﬁ;

— oOyuaromuil JOJKEeH 3HaTh HaBBIKU
nis npumenenus UT npu pemeHun
3a/1a4 MpeAMETHOMN 00IacTu.

3.2 ®opMa NpOMe:KYTOYHOM aTTeCTALMHI

[TpomexxyTounas arrectamus no aucuumuinae [Iporpammuposanue B cpeae Visual Studio
— KOHTpoJIbHas paborta B 6 cemectpe, nuddepeHurpoBaHHbIi 3auéT B 7 ceMecTpe, 9k3ameH 8
cemecmpe, cuenudUKAII KOTOPOTO CoAepKUTCs B TaHHOM KomruiekTe DOC.

Obyyarowuecss Oonyckaromca K coaue IK3AMeHAd NpU BbINOJHEHUU 6cex BUO08
CAMOCMOAMeNnbHOU pabomovl, NPAKMUYECKUX U KOHMPOJbHLIX pabom, NnpedyCMOmMpeHHbIX
paboueti npozpammo U KaaeHOapHO-memMamudecKum nAaHOM OUCYUNIUHBL.

3auem ¢ oyeHxol umoeo8as KOHMPONbHAA paboma NpoBOOUMCs 34 Cuem 6peMeHlU,
0MBe0eHH020 HA u3yyeHue oucyuniuuvl. Ilpu ycrnosuu ceoespemeHno20 U KauiecmeeHHO20
BbINOJIHEHUSL 00YUAOUWUMCSL 8CeX U008 pabom, NpeodyCMOMPEHHbIX pabouel Npocpammou
OUCYUNTUHDL.

Hmozosas konmponvnaa paboma

1) CocTaBUTh IPOrPAMMY:
2
a) BBIYHMCIICHUS 3HAYCHUS PYHKIMH y=7X +3X+6 1pH JTF000M 3HAYCHHUH X;
2) B tpex3HauHOM umcIie X 3auepkHynu nepByto nudpy. Korna ocrapmeecs ancio

yMHOXWIH Ha 10, a mpou3BeieHNE CIOXKIIN C TIEPBOM LU(POIl Yyncia X, TO MOITYYHIIOCh YUCIIO
564. HaiiTu uucno X.

3) BbruncnanTh 3HaU€HHE JTOTMYECKOT0 BBIPAXKEHHUSI TIPHU CIEAYIOIIUX 3HAUEHUAX
norndeckux BenuuuH X, Y u Z: X = Jloxs, Y = Uctuna, Z = JI0Xb:
a) Xumm Z;6) XuY;B) XuZ.

4) W3BecTHBI 1BE CKOPOCTHU: OJIHA B KUJIOMETpax B 4ac, Apyras — B METpax B
cexynny. Kakas u3 ckopocreit 60sbiie?

5) CocTaBuTh nporpammy, KOTopasi B 3aBUCUMOCTH OT ITOPSIIKOBOI'O HOMEpA JIHS
mecsina (1, 2, ..., 12) BRIBOOUT Ha SKpaH ero Ha3BaHUE (IHBAPh, PEBPaAIb, ..., 1€KaOpb).

6) Jlana HemycTas MOCJI€0BATEIbHOCTh HEOTPULIATENIBHBIX LEIBIX YUCEIL,
OKaHYMBaIOIIascs OTpULIATEIbHBIM uncioM. Haiftu cpennee apudmernueckoe Bcex uncesn
N0CJIEeI0BATENbHOCTH (0€3 yueTa OTpHIATEIbHOTO YHCTIa).

Ilepeyens BONPOCOB K 3auemy ¢ OUeHKOU
1. Yro takoe Visual Studio? a) [Iporpammuoe obGecrieuenre as rpadgudeckoro au3aitHa
6) UnctpymeHT ans penaktupoBaHus Bujeo B) MHTerpupoBanHas cpena paspadotku (IDE) r)
[Tpunoxenue mist 3D-monenmupoBanus OteeT: B) aTerpupoBannas cpena paspadotku (IDE)
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2. Kakue a3bIku mporpaMMupoBanus nojjaepxkusatorcst Visual Studio? a) C# u Python 6)
Java mw Ruby B) C++ wm JavaScript 1) Bce Boeimenepeuncnennoe Otser: T) Bcee
BBILIETIEPEUNCIIEHHOE

3. KakoBa ocHoBHas 1enb pegaktopa koaa Visual Studio? a) [{ns BemonHeHust koaa b)
Jliist oToOpaXkeHusl TOKyMEHTAallMu 1o Koxy ¢) s HamwcaHus, peJakTUPOBaHUs U YIPaBICHUS
ucxomubiM komoM d) Jlms 3amycka u ornaaku npuiaokeHuid Oteer: c¢) s HamucaHwus,
PEAAKTUPOBAHUS U YIIPABJICHUS UCXOTHBIM KOJOM

4. Kakas ¢yakuus Visual Studio obecreunBaer 3aBepiieHHe KoAa W TOJCKA3KH TPH
BBozie? a) IntelliSense b) Live Share c) ®parmentsl xoma d) Marerpanus ¢ Git OtBer: a)
IntelliSense

5. YUro Takoe pemenue B Visual Studio? a) Ilamka, comepkamas ¢aiinsl mpoekrta 0)
Konneknus cBsizaHHBIX TpOoeKTOB B) Mcmomusembidt ¢aiin mpunoxeHus r) bubmmoreka nis
nu3aitHa mojb3oBarenbekoro naTepdeiica Oteer: 6) Komnekuus cBA3aHHBIX TPOEKTOB

6. Kakoit macTpymMeHnT Visual Studio ucmosb3yercss il BBISBICHUS W YCTPaHCHHS
npobiieM ¢ komom? a) OOGo3peBarens pemenuii b) Cnucox ommbok c) Crucok 3amad d)
NuctpymenTst oinanku OTet: b) Crincok ommbok

7. dns kakod cucteMbl KOHTposst Bepcuit Visual Studio mpemocTaBisieT BCTPOCHHYIO
noanepxky? a) Subversion (SVN) b) Git ¢) Mercurial d) Perforce Oter: b) Git

8.KakoBa 1iens HemeienHoro okHa B Visual Studio? a) lnsg nmpocMmoTpa crrcka ommook
u npenynpexaenuid 0) Jus BeimomHeHuss SQL-3ampocoB B) [l omeHKH BBIpaXEHHH W
BBITIOJTHEHMSI KOJIa BO BpeMsi OTiaaku T) [lis mpocMoTpa cTeka BBI3OBOB BO BpeMsl OTIAIKH
OtBert: B) /|15 OLICHKM BBIPKEHHUI M BBIMTOJTHEHUS KOJIa BO BPEMSI OTJIAIKU

9. Kaxkoit unctpyment B Visual Studio ucmonb3yercss uisi CO3laHUs MOAKITIOYCHUNA W
3ampocoB K 0a3e maHHBIX W ympasiaeHus umu? a) SQL Server Management Studio (SSMS) b)
Ob6o3peBarenb 6a3bl JaHHBIX ¢) AHanu3arop 3amnpocoB d) Macrep noakitodeHus JaHHbIX OTBeET:
b) O60o3peBarenb 0a3pl JaHHBIX

10. Kakoe pacmupenne B Visual Studio wcmons3yercs mist  moOaBieHUs
nononHuTenbHbIX GyHKIM B IDE? a) Menemxep nomonmnenuii b) Peectp miaruHoB c)
Menemxkep pacmupenuit d) Marketplace OtBet: ¢) MeHemkep pacunpeHuii

11. Visual Studio Live Share mo3Bosisier pazpaboTynkam: a) IeTUThCS CHUMKaMHU dKpaHa
CBOETO KoJa; 0) COBMECTHO pENaKTUPOBaTh KOJ B PEKUME PEaJbHOIO BPEMEHHU C JAPYTHMMHU
pa3zpaboTunkamu; B) OTCIEKUBATh Ucronb3oBanue LI n maMsaTu nmpuiioskeHus; r) pa3BepThIBaTh
npuinoxkenuss B obmake. OtBeT: 6) CoBMECTHOE pEHaKTHPOBAHUE KOJa B PEXKHUME pPEaTbHOTO
BPEMEHH C APYTUMHU pa3paboTUUKaMH.

12. KakoBa 1iens manenu nHCTpyMeHToB B Visual Studio? a) OtoOpa3uTh CIUCOK OIIHO0K
u npenynpexacHuii. 6) IIpemoctaBuTe HaOOp 3JIEMEHTOB YIPaBICHUS M KOMIIOHEHTOB IS
MPOSKTUPOBAHUS TIOJTH30BATENBCKOTO UWHTepdeiica. B) YNpaBisaTh OMEpalUSIMU CHUCTEMBI
KOHTpoJisa Bepcuil. T) [IpocmoTpeTs cxemy 0a3bl naHHBIX TpriioxkeHus. Oteet: 0) [IpemocTaBuTh
HA0Op SJIEMEHTOB yMPaBICHUS ¥ KOMIIOHEHTOB. /IS AW3aiiHa MOIh30BaTeNIbCKOT0 HHTepdetica

13. Kakas ¢ynkuus Visual Studio mno3Bomsier paspaboTuukaM aHAJIM3UPOBATh
MIPOU3BOUTENLHOCTh CBOMX TpmiiokeHuit? a) [podumuposmuk 6) Otnaguuk B) IntelliTrace r)
MonwuTop npousBoauTenbHocTr OTBeET: a) [IpodunupoBnk

14.KakoBa nenb KOHcosn aucrerdepa makeroB B Visual Studio? a) Hns ynpaBieHus
YCTAaHOBJICHHBIMH DPACIIUPEHUSAMH M HajcTpodkamu. b) Jlns ympasnenus maketamu NuGet u
BBHITIOJTHEHHUST KOMaHJ, CBS3aHHBIX ¢ makeramu. ¢) Jns BemomHeHust SQL-3ampocoB k 0asze
naHHbIX TpwioxeHus. d) J{ms mpocMoTpa u ympaBieHUs KypHanamu npuioxkenus. OTBeT: b)
s ynpaBnenust naketamMu NuGet ¥ BBIOTHITh KOMaH/IbI, CBSI3AHHBIE C TAKETOM

15. KakoBa 1nienb pyHKIIMH TOYKH ocTaHOBKH B Visual Studio Bo Bpems oTmanku? a) s
OCTAHOBKH BBITIOTHEHUS TPUTIOKEHUSI U OTOOpPaKEHUS BBI3OBOB CcTeka 0) s MpHOCTaHOBKHU
BBIMIOJTHEHUS] MPUJIOKEHUsI MO KOy CTpOoKu c¢) [lns mpocMoTpa XKypHaioB MNPUIIOKEHUH U
yrnpaBneHuss umu d) Jlnsg momraroBoro BBITIONHEHHUST Koia oTBeTa: b) Jlis mpuocTaHOBKH
BBITMIOJTHEHUSI IPUIIOKEHHS 110 KOy CTPOKH BBI30Ba
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16. Kakoif unctpyment B Visual Studio ucmonb3yeTcss Iisi ynpaBlIeHHsS CChUIKaMHU U
3aBUCUMOCTSIMU TipoekTa? a) 3aBucumoctu Jucreruepa 6) O6o03peBaTens pemennii B) Koncoss
nucrierdyepa nakera r) ucnerdep cepiiok Otet: 6) O603peBaTenb peleHui

17. Jlna gero npenna3HadeH o6o3peBarenb TecToB B Visual Studio? a) Jlnsa ynpasienus
MOJYJIbHBIMH TECTaMH M TPOCMOTpPA pe3yiabTaToB TecToB 0) s mpocMoTpa >KypHAJIOB
NpUIOKEeHUH u ympaBieHus wumu B) Jlns BemosiHeHmss SQL-3ampocoB kK 0aze JaHHBIX
npuioxenus T) s ananuza npousBoguTenbHOCTH OTBET MpuioXeHWi: a) s ynpaBieHHS
MOJIyJIbHBIMHU T€CTaMU U MIPOCMOTpPA PE3yJIbTaTOB TECTOB

18. Kakas ¢pynkuus Visual Studio mo3BosisieT pazpaboTuyukamM npoCMaTpUBATh UEPAPXUIO
KJIaCCOB U METOJIOB B CBOEM KOJIe¢ M IepeMemarbes mo Hei? a) O6o3peBaTenib 00BEKTOB 0)
@parmenTsl koxa B) [lmarpamma kiaccoB T) Mepapxus BbizoBoB Otser: a) OOo3peBatelnb
00BEKTOB

19. Jlns dero mnpeaHa3sHa4eHO OKHO HemocpeacTBeHHO B Visual Studio? a) s
MPOCMOTpa CHHUCKa OMMOOK W mpeaynpexaenuit 6) st Bemonnenus SQL-3ampocoB B) s
pacueTa BhIpaKEHHUI U BBIMOJIHEHUS KOJa BO BpeMs OTJIafKu T) s mpocMoTpa cTeKka BHI30BOB
BO BpeMs oTnaaku OTeet: B) [nst pacuera BeIpa)XeHHH U BBITOIHEHHS KOJIa BO BpEMS OTIaAKH

20. Kaxoii uactpymenT B Visual Studio ucronb3yercst Al OrpaHUYEHUS] U YCTPaHEHHUS
npobnem ¢ komom? a) Oo6o3peBarens pemeHuit 6) Crnmcok omuOok B) CHUCOK 3amad T)
WuctpymenTtst otnagku Oteet: 6) Criucok ommbox

21. Visual Studio obecrneunBaeT BCTPOCHHYIO TMOJACPKKY Uil KAaKOH CHCTEMBI
koHTpossi? a) Subversion (SVN) 6) Git B) Mercurial r) Boneii-ueBosneii Otger: 6) Git

22.KakoBa menp HememieHHoro okHa B Visual Studio? a) [lns mpocMoTpa crmcka
omunOok u npexaynpexaeHuii 6) ns seimonnenus SQL-3anpocoB B) it OLIEHKH BBIpaXCHUH U
BBIMIOJTHEHUS] KOJa BO BpeMms oTiaaku T') [lis mpocMoTpa cTeka BBI30BOB BO BpeMs OTJAIKU
OrtBer: B) /{11 O1IeHKH BBIpa)KEHUI U BBITMOJIHEHHS KOJa BO BPEMsI OTJIAAKH

23. Kakoit uacTpymMeHT B Visual Studio mcmonb3yercs ajis co3laHus MOAKIIOUCHUNA U
3arpocoB K 0aze maHHbIX U ympasineHus umu? a) SQL Server Management Studio (SSMS) b)
O6o3peBarens 06a3bl JTaHHBIX ¢) AHanu3aTop 3anpocoB d) Mactep moakimtoueHust 1aHHbBIX OTBET:
b) O6o3peBarens 6a3bl JAHHBIX

24. Kakoe pacmupenue B Visual Studio wucmomesyercs i 100aBICHHS
nononHUTenbHbIX ¢QyHkuuid B IDE? a) Menemkep nomonHenuit b) Peectp mmaruHoB c)
Menemxep pacmmpennit d) Marketplace OtBet: ¢) MeHemxkep pacimpeHmit

25. Visual Studio Live Share no3BossieT pa3paboTunkam: a) JeTUTbCS CHUIMKaMHU SKpaHa
CBOEro Koja; 0) COBMECTHO PENAaKTUPOBATh KOJA B PEXKUME PEATbHOIO BPEMEHHU C APYTUMU
pa3paboTyuKaMu; B) OTCIECKMBATh HCIOJIB30BAHME IPOLIECCOPA U MaMATH MPUIIOKEHHUEM; T)
pa3BepTHIBaTh NMpuiokeHus B obiake. Oteer: 6) CoBMECTHOE peaKTUPOBAHUE KOJIa B PEKUME
pearbHOro BpeMeHH ¢ APYTrUMH pa3padoTINKaMU.

26. Kakoa 1ieip manenu nHCTpyMeHToB B Visual Studio? a) OToOpa3uth ciicok ommOoK
u npeaynpexaeHuit. 6) IlpenoctaButh HaOOp 3JIEMEHTOB YIPABICHUS U KOMIIOHEHTOB JUIS
IPOEKTUPOBAHUS TOJH30BATENBCKOrO HHTepdeiica. B) VYHOpaBisATh OMNEpalUsMU CUCTEMbI
KOHTpoJIs Bepcuit. r) [IpocMoTpets cxemy 6a3bl qaHHBIX npuinoxkeHus. Oteet: 0) [IpegoctaButsb
HaOOp 3JIEMEHTOB yNpaBJeHH U KOMIIOHEHTOB. JIJIsl AU3aiiHa MoJIb30BaTeNbCKOro nHTepgeiica

27. Kakas ¢ynkuus Visual Studio mnosBomser pa3paboTuvkaM aHAIM3HPOBATH
MIPOM3BOUTENHHOCTh CBOMX mpuiiokeHuit? a) [Ipodummposnuk 6) Otnaguuk B) IntelliTrace T)
MouuTop npousBoautensHoctd OTBet: a) [Ipodminposimk

28.KakoBa menp koHcomu aucnerdepa makeroB B Visual Studio? a) [ns ympasieHus
YCTAHOBJICHHBIMH PACIIUPEHUSMU M HajcTpoiikamu. b) Jlnst ynpasnenus nakeramu NuGet u
BBITIOJITHEHHSI KOMaHJI, CBS3aHHBIX C makeramu. ¢) [l Bemomnenus SQL-3ampocoB k 6ase
naHHbIX npuiokeHus. d) s mpocMoTpa M ympaBieHHs KypHanaMmu npuiiokeHus. Otser: b)
Jnsa ynpaBnenus nakeramu NuGet U BBIIOTHITh KOMaH/Ibl, CBSI3aHHBIE C TAKETOM

29. KakoBa nenb (yHKIIMM TOYKH OCTaHOBAa BO BpeMsi omianku B Visual Studio? a)
OCTaHOBUTH BBIMIOJIHEHUE TMPUIIOKEHUS M OTOOpa3uTh CTeK BbI30BOB 0) IlpuocranoBuUThH
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BHITIOJTHEHUE TIPUJIOKEHUST Ha ONpPENEICHHON CcTpoke kojma B) IIpocMoOTpeTh KypHaibl
NPWIOKEHUs W ynpasisaTh uMmH T) IlomaroBoe BeimonHenue koga Oteer: 0) IlpuocranoBUTH
BBITIOJTHEHHE MPUIIOKESHHS B ONIPEICIICHHON CTPOKE KOJIa

30. Kakoii mHCcTpy™mMeHT B Visual Studio ucmomb3yeTrcss I ynpaBJiCHHUS CCBUIKAMHU M
3aBUCUMOCTSIMU mpoekTa? a) [lucneruep 3aBucumocteit b) O6o3peBatens pemieHuit ¢) Konconb
nucrieryepa maketoB d) ducnerdep ccoutok OtBeT: b) OG03peBaTenb pemeHui

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.

36.
37.

IlepeyeHb BONPOCOB K IK3aMeHY
OCHOBHBIE TIOHATHS W OINpPEACTCHHs; EIWHBIM KapKac Cpeasl pa3paboTKu:
OMOJIMOTEKA KJIACCOB.
O Omesi3pikoBast ucnonHuTenbHas cpega CLR.
Texnonorust NET. NET Framework — kapkac cpenbl pa3paboTKH.
Bu el npoekTos.
[IpocTpaHCTBO MMEH: ONIPEACIICHUE W UCIIOIh30BaHUE.
[IpoctpanctBo umen System. O6bekT. KoHCTpyKTOD.
Omneparop new.
Pabora ¢ pemennem. Co3mganue npoekra. J[oOaBieHue B pemieHue mpoekra, Hopmel,
OMOJIMOTEKH.
HckmounTenbHBIE CUTYAIlMH U COOBITHSL.
OKHO BBIBOJA COOOIIIEHHUS.

. JlnanoroBble OKHA.

SI3p1k C#. THUmbl JaHHBIX, THITBI 3HAYEHUN U CCHUIOYHBIE THIIBL.

. SA3pik C#. Ilepemennsble. MHuMany3anys NnepeMeHHbIX 10 YMOJYaHUIO.

S3pik C#. Onepanuu: apudmeTndeckue, JOTHICCKUE.

. S3bik C#. Peanu3zanus Bernenuii (if, switch). [Ipumeps.
. S3pik C#. Oneparops! nukia. [Ipumepsi.
. SI3pik C#. Pabota ¢ maccuBamu. OnrcaHue OJHOMEPHBIX U MHOTOMEPHBIX MacCHBOB.

Wuunuanu3anus MacCUBOB.

Mertonsl u cBoiicTBa Kilacca System.Array.

SI3eik C#. Pabora ¢ CUMBOJIBHBIMU TaHHBIMU.

MeTtonb! u cBolicTBa kitacca System.Char.

S3p1k C#. PabGoTa co CTpOKOBBIMU JaHHBIMHU.

Mertozsl 1 cBOMCTBA Ki1acca System.String.

S3eik C#. Pabora ¢ daitnamu: kiaccsl File, FileInfo.

SAzpik C#. Pabora ¢ daitnamu: knacesl StreamReader, StreamWriter.

S3bik C#. Knaccel nonb3oBatens. OcHOBHbIE OHATHA. OnKcaHue Kiacca.

Azpik C#. Knaccsl: mosist 1 KoHcTaHThL. [Ipumeps! onucanus.

S3pix C#. Kimacesl: Buzibl MeTo10B. [IpuMepsl onucanus.

Onement «Popmay. CBoicTBa GOpMEI.

Kiacc Control. Dnements! ynpasnenus. O030p 3JEMEHTOB YIPABICHUS: POJUTEIU U
MOTOMKH, (DOKYC, BUAUMOCTD U OTKJIHMK, PACTIOJIOKEHUE U pa3Mep, MPUQTHI U IIBET.
DJIeMEHThI yIpaBlIeHUs: Tpymma 3jeMeHToB ympasieHus (kimacc GroupBox), meTka
(xmacc Label).

KHonkun u paBowWuHBIE TMepekitodarenu: KHomka (kiacc Button), dmaxkok (kimace
CheckBox), nepekmouarens (kaacc RadioButton).

DONEeMEeHT YIpaBieHUs] C MOAJIEPKKOM pEeIaKTHPOBAaHUS TEKCTa: TEKCTOBOE IT0JIE
(xnacc TextBox), mone BBona ¢ popmatuposanuem (kiaacc RichTextBox).

Crucoku: crimcok (kmace ListBox).

[Mose co ciuckoMm (kmacc ComboBox). Kiace Panel.

Pa6ota ¢ komnoneHTamu MeHIo: kiaccel MenuStrip, ContextMenuStrip.

Pabora ¢ nanensimu nHCTpyMeHTOB: Kiacchl, ToolStrip, ToolStripContainer.

Pa6ota ¢ nuanoroBeiMu okHamu. CoxXpaHeHHE U OTKpBITHE (haiia.
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38. Pabora ¢ AuanoroBeIMU OKHaMHU. Y CTAaHOBKA MIPUQTA, IIBETA.

4 Cucrema oneHuBanus kKomiuiekTa ®OC Tekymero KOHTpOJsi 1 MPOMeKyTOYHO
aTTrecTaluu

Heobxo0umo pacnucamuv cucmemy oyeHUBanUs Kaxcoo2o euda pabom.

[Ipu oneHUBAaHUU NPAKMUYUECKOU U CAMOCMOAMENbHOU pabompl CTYACHTA YUUTHIBACTCA
W) (913% {011 (SH

- Kauecmeo 8blNOJIHeHUs NPAKMUYecKol yacmu pabomol,

- Kayecmeo ogopmaeHus omuema no pabome;

- Kauecmaeo YCMHbIX 0MEemos Ha KOHMPOJIbHbLE GONPOCHL NPU 3aujume padomol.

Kaxxapiii BUJ pabOThI OIEHUBAETCSI 110 MATH OaThbHON HIKaJIE.

«5» (OTIIMYHO) — 3a TIIyOOKOE U MOJHOE OBJIAJICHHE COJIepKaHUEM Yy4eOHOTro MaTepuana,
B KOTOPOM OOYyYaromuiicss CBOOOJHO M YBEPEHHO OPUEHTHPYETCS; 32 YMEHHUE MPAKTHUECKU
MPUMEHSTh TEOPETUUECKIE 3HAHUS, BBICKAa3bIBaTh 1 OOOCHOBBIBAThH CBOM CyxAeHHs. OueHka «5»
(OTJIMYHO) TIpeIoiaraeT IPaMOTHOE U JIOTUYHOE U3JI0KEHUE OTBETA.

«» (xopomio) — eciau OOyYaroIIUiCsS TOJHO OCBOWJI Y4YeOHBIM MaTepual, BIaieceT
HAyYHO-TIOHATHIHBIM ~ammapaToM, OPHUEHTHPYETCS B M3YUYCHHOM MarepHualie, OCO3HaHHO
MPUMEHSIET TEOPETUUYECKHE 3HAHUS Ha MPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJIep:KaHuE U
¢dbopMa oTBEeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPHUTEIBHO) — €CIIM OOYYArOIINICA OOHAPY)KMBAET 3HAHWE W TIOHMMaHHUE
OCHOBHBIX TIOJIOKEHUH yd4eOHOro MaTepuala, HO M3JIaraeT €ro HEMOJIHO, HEMOCIeA0BaTeIbHO,
JOTTYCKaeT HETOYHOCTH, B MPUMEHEHMH TEOPETUYECKUX 3HAHWU TNpPU OTBETE Ha MPaKTUKO-
OpPUEHTUPOBAHHBIE BOMPOCHL, HE YMEET J0Ka3aTeIbHO 00OCHOBATh COOCTBEHHBIC CYXKICHHSI.

«2»  (HEyIOBIETBOPUTEIBHO) — €CIM OOyYalOIIMICId HMEET pa3po3HEHHEIE,
OeccucTeMHBIC 3HAHMS, OMYCKAeT OIMMOKUA B OMPENEICHUH O0a30BBIX MOHSTHIA, MCKAXKACT HX
CMBICJI; HE MOXKET MPaKTUYECKH MPUMEHSATh TEOPETUYECKUE 3HAHUS.

Tecm oyenusaemcs no namu OAILHOU WKALe CAEOVIOWUM 00PA30M: CMOUMOCHb
Kaxcooeo eonpoca 1 bann. 3a npasunvhsiii omeem cmyoewm noaydaem 1 6ann. 3a Hesephbiil
omeem unu e2o omcymemaeue 6aiibl He Ha4UCIAI0mcs.

Oyenka «5» coomeemcmeyem 86% — 100% npagunvhbix omeemos.

Oyenka «4» coomeemcmeyem 73% — 85% npasunvHulx omeemos.

Oyenka «3» coomeemcmeyem 53% — 72% npasunivHulx 0meemos.

Oyenka «2» coomeemcmeyem 0% — 52% npasunbHvix 0meemos.

KpuTtepun oneHuBaHNs KOHTPOJIBHOM PadoThI

3agaHue K KOHTPOJIBHOM paboTe COCTOMT M3 INECTH 3a/4ad, Kaxaas M3 KOTOPBIX
OLICHMBAETCS MaKCHUMAJIbHO OLEHKON «5» (ornmuHo). Ilo pesynpTaTaMm OLIEHMBaHUS pELLIECHUS
JBYX 3aJa4 OLICHKA COOTBETCTBYET CPEIHEM.

Kpurepun oueHuBaHMs 0TBETOB 110 3K3aMEHALMOHHBIM OMJIeTaM.
OTBeT 1o PK3aMEHAIIMOHHOMY OUJIETY OI[CHMBAETCSI MAKCHUMAJIBHO OI[EHKON «5» (OTJIMYHO).
[TepBbIit BOPOC MaKCUMaIBHO OIEHUBAETCS OLIEHKOU «5» (OTIUYHO).
Bropoii Bonpoc MakCUMaJIbHO OLIEHUBAETCS OLEHKOHN «5» (OTIMYHO).
3ajaua OIeHUBAETCA MAaKCUMAJILHO OIIEHKOM «5» (OTJIIMYHO).
ITo pe3ynbTaTram OLIEHUBAaHUS BCEX TPEX BOIIPOCOB OLIEHKA COOTBETCTBYET CPEIHEN.
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