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IHosicHUTEJIBbHAA 3AIIMCKA

Jng  ydammxcs crnendanbHOCTH «Pa3paboTka HW  CONMPOBOXKICHUE
IpOrpaMMHOIO oOecreueHus HHQPOPMALMOHHBIX CHUCTEM» HEOO0XOIUMO
MOJIYYUTh HABBIKK PabOTHI ¢ OOBEKTHO-OPHUEHTHPOBAHHBIMU TEXHOJOTHSIMU
IPOrpaMMUPOBAHUS C UCIIOJIb30BaHUEM COBPEMEHHOTO A3BbIKA
IpPOrpaMMUPOBAHUSI U HHTETPUPOBAHHOM cpeapl pa3padoTku. Jns sToro
HEOOXOAMMO H3YYUTh OCHOBHBIC IIPHEMBl OOBEKTHO-OPHEHTHUPOBAHHOM
TEXHOJIOTHHM TMporpaMMupoBaHus, s3eik C#, cpemy MOporpaMMUpOBaHUS
VisualStudio.NET, paboty C XML-naHHbBIMH, pa3BEpPTHIBAHUS
Windows-nipuioxeHu.

N3yuenne yuebHoro npeamera « KoHCTpyupoBaHUE MPOrpaMM U SI3bIKU
IpPOrpaMMUPOBAHUS» OCHOBAHO HA 3HAHMSIX, MOJTYUYCHHBIX YUYaIIUMHCS TPHU
U3yYEHUU YYEeOHBIX MpeAMEeToB, Takux Kak «MHdopmaruka», «CucteMHoe
nmporpaMMHoOe obOecriedeHue». [IporpaMMHbIii y4eOHBINM MaTepual yuyeOHOTO
npeamera «KoHCTpyupoBaHHE MpOrpaMM M SI3BIKM MPOTPAMMHUPOBAHUS
TECHO CBSI3aH C MPOTPAMMHBIM y4eOHBIM MaTepHAIOM YYEOHBIX MPEAMETOB
«OCHOBBI ~ QITOPUTMH3ALMK W  NPOTpaMMHUPOBaHU», «CTPYyKTypbl H
aJITOPUTMBI 00PaOOTKH JTAHHBIX .

VYuebnwii npenmer «KoHcTpyupoBaHME TIporpaMM H  SI3BIKU
IPOrpaMMUPOBAHUS) CTaBUT CBOCW II€TbI0 M3yUYeHHE OCHOB s3bika CH,
IpUEMbl OOBEKTHO-OPUEHTUPOBAHHON TEXHOJOTHH MPOrpaMMHUPOBAHUS U
IIPUMEHEHMS MX Ha MPaKTHKE.

B kauectBe 6a30BOTO s3bIKA JJISI U3yUYEHHUS OCHOB MPOTPAMMHUPOBAHUS
BbIOpaH C# 1o cleayonuM NPUYUHAM:

- OTHOCHTEJIBHO HEOOJIBIIIOE KOJIMYECTBO 0A30BBIX KOHCTPYKIIHA;

- IIHUPOKHE BO3MOKHOCTH TSI peanuzaiuu
00BEKTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHH;

- IIUPOKHE BO3MOXKHOCTH JJIS CO3JaHUS KJIacCOB, OOBEKTOB M
pabOThI C HUMH,

- THOKME BO3MOXHOCTH [Jii palbOThl C TMOJIb30BATEIHCKUMU
GYHKIUSIMU, TUTIAMU JTAHHBIX, KJJaCCaMU, 0ObEKTaMHU.

B pesynbrare uzyueHusi yaeOHOTO MpeIMeTa yJalrecs A0KHbI 3HATh
Ha YPOBHE MPE/ICTABIICHHUS:

- TEpPCIEKTUBBl Pa3BUTHS TEXHOJOTHUH CO3MaHHS MPOTPAMMHBIX
CPEIICTB;

- COBpPEMEHHBIC Cpeabl pPa3paOdOTKH MPOTPAMMHBIX CPEICTB IS
Pa3IMYHBIX IIATHOPM;

3HATh Ha YPOBHE MMOHUMAHUSI:
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- METOJMKY CO3JaHus MPOTPaAMM;

- COBPEMEHHYIO MHTETPHUPOBAHHYIO Cpely pa3paOdOTKH IMPOrpaMMHOIO
oOecCIIeCUCHHS,

- IPUHIUIBI 00bEKTHO-OPUEHTUPOBAHHOTO MTPOTPAMMUPOBAHMS;

- 00BEKTHO-OPHUEHTUPOBAHHBIN S3BIK TPOTPAMMUPOBAHUS;

- mpolecc pa3pabOTKU MPOTPAMMHOIO O0ECTICUCHUS;

YMETh:

- pa3pabarbiBaTh KJAacChl W TPUIOKEHHUS C HCIOJb30BaHUEM
00BEKTHO-OPUEHTUPOBAHHOTO SI3bIKA MMPOTPAMMHUPOBAHUS;

- co3maBath  Windows-lpUJIOKEHHS, HCMOJIB3YS COBPEMEHHYIO
WHTETPUPOBAHHYIO CPEy pa3pabOTKH;

- OPTaHU30BBIBAThH JOCTYM K 0a3aM JIaHHBIX U3 MPUIIOKEHUS;

- padotats ¢ XML-gaHHbIMY;

- CO3/1aBaTh MHCTAJUIATOPHI MPUIIOKCHU;

- oopmiaTh  pa3zpabOTaHHBIE IIPOrpaMMHBIE  CpEICTBa IS
JTATBHEUIIIETO BHEAPECHUS U CONTPOBOXKICHHS.

B mensx KOHTposl yCBOSGHHUSI TPOTPAMMHOTO y4eOHOTO Marepuaa s
yYaIuxcsi MPeIyCMOTPEHO BBIMIOJHEHUE 2 TOMAIIHUX KOHTPOJIBHBIX PaldorT,
KypCOBOM MPOEKT M cAava dK3aMeHa.
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O0mue MeToAMYECKHEe PEKOMEHAAIMHU 110 BbINOJHEHUIO
JOMAIIHEeH KOHTPOJIbHOM padoTsI 1

JlomartHsisi KOHTpoJbHast pabota comepxkut 90 BapuantoB. Bapuant
paboThl BEIOMpPAETCSI B COOTBETCTBUU C JByMs MOCACTHUMH HUbpamu mudpa
yyamierocsi no Tabnuie BapuaHToB. Kaxaplil BapuaHT COACPXKUT 4 3a1aHus:
JIBa TEOPETUYECKUX BOMPOCA U JIBA MPAKTUYECKUX 3aJaHUS.

JI71s1 BBITIOJIHEHUS JJOMAITHEW KOHTPOJbHOW pabOThl BHaYaAJe U3y4aeTCs
TEOpUs U MPUBEIAECHHBIC PUMEPHI PEILICHUS 3a/1a4.

[Ipu odopmiieHHH AOMaIllHEW KOHTPOJIBHOM pabOThl  CleayeT
MPUJEPKUBATHCS CIAEAYIOUUX TPEOOBAHMIA:

- paboTa BBINIOJHSAETCS B OTAEJIBHON TeTpaau wWiu Ha Juctax A4
(mpudt 12-14, MeXCTpouHBIH HHTEpBaN - oauHapHbiid). Cremyer
MIPOHYMEPOBATh CTPAHUIIBI U OCTABUTh Ha HUX IOJISI: CIIpaBa — HE MEeHee 3 cM
JUTA 3aMEUaHUN MPENoIaBareiisi, OCTAIbHbBIC OIS — 2,5 CM;

- Ha TUTYJIBHOM JIMCTE YKa3bIBAIOTCS Y4Ye€OHBIH MpEeIMET U HOMEP
paboThl, HOMEp y4eOHOUM rpymnmbl, GaMuiIus, UMs, OTYECTBO Yydallerocs,
mudp;

- OTBET CJIEAYET HAYMHATh C HOMEpPA W MOJIHOTO Ha3BaHUs BOIPOCA, OH
JIOJDKEH COMIEPKATh CXEMY aJITOPUTMA PEIICHUS 3a/1a4u, TEKCT MPOTpaMMBbl Ha
si3pike C# ¢ KpaTKUMH, HO JOCTaTOYHO 000CHOBAHHBIMH, TIOSCHEHUSIM;

- YEpPTeXXH M CXEMbl CIEAyeT BBINOIHATH AKKypaTHO, COOJonas
macmtad ul'OCT19.701-90 (MCO 5807-85);

- B KOHIE pabOThl CINEAyeT YyKa3aThb CIHCOK HCIOIb3YEMbIX
VMCTOYHUKOB, KOTOPBIM BBl MOJb30BAJUCh, MPOCTABUTH ATy BBINOJIHEHUS
paloThI U MOJIHKCE;

- K IOMAIIHEH KOHTPOIBHOM paboTe MPUKIAIBIBACTCS JUCK C (aiiiamu,
COJIEp KAIIUMU TTPOTPAMMBI PEIICHUS 3a]1auH;

- ecnu B paboTe AOMYIIEHBI HEIOYEThl WU OMIMOKH, TO YYalllhCs
JOJKEH BBIMIOJIHUTH BCE YKa3aHUS MPETNOIaBaTelisi, CACIAHHbIE B PELICH3UH.

- JOMAIIIHSSI KOHTPOJIbHASI paboTa A0 KHA OBITh BBHIMOJHEHA B CPOK (B
COOTBETCTBUU C YUYECOHBIM IrpayUKOM);

- yyYalluecs, He UMEIOIIMe 3a4eTa 110 JOMaIIHEH KOHTPOJbHOM padoTe,
K 9K3aMEHY HE JIOIYCKaIOTCS;

- mepea SK3aMEHOM 3a4TEHHAas JIOMAalllHsIsi KOHTPOJbHas padoTa
MPEAOCTABIISIETCS MPETOIaBaATEIIIO.
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Kpurepun oneHku 1oMamHed KOHTPOJIbHON padoThI

JlomamHss KOHTpOJbHas paboTa, TpU3HAHHAS IIperogaBaTeeM
yIOBIECTBOPUTEIIBHON | comepxamas 75%  mojlokKeHHOTo  o0beMa,
OLIEHUBAETCSI OTMETKOH «3a4TECHOY.

JlomaniHssi KOHTpOIbHas paboTa OIEHMBAETCS OTMETKON «HE 3a4TCHOY,
CCIIN:

- BBITIOJTHEHA HE 10 BapUaHTY;

- HE COJICPKUT CXEM aJITOPUTMOB;

- HET AUCKA C MporpaMMaMu;

- €CTb CYIIECTBEHHBIC HEJOUYETHI B 3a7aHUsIX (B cymme Ootiee 25%);

- HE BBINOJHEHO OAHO 3amaHue (17%) u ecTh HE3HAUYUTEIbHBIE
HEJI0UETHI B OCTAJbHBIX 3aaHusAX (B cymme 6osee 10%).



8
IIporpamma y4yeOHOIo npeaMera U MeTOAUYECKHE
PEKOMEHIAUNH 110 ee U3yYCHUI0

Benenue

[enu u 3a7aun yueOHOro npenmera « KoHCTpyupoBaHUe NporpaMmm
U SI3bIKM TIPOTPaAaMMHUPOBAHUS, CBSI3b C IPYTUMU YUECOHBIMH MPEIMETaAMHU

Kinaccudukaimonnas xapakTepucTHKa COBPEMEHHBIX SI3bIKOB
MPOrpaMMUPOBAHUS

[lepcrieKTUBBI pa3BUTHUSL TEXHOJIOTUH KOHCTPYHPOBAHUS MIPOrpamMM

Jlureparypa: [1], ¢.3-15

Paznesn 1 O0beKTHO-OPHEHTHPOBAHHOE MPOTrPAMMHUPOBAHNE H
OCHOBBbI Pa00ThI B MHTEIPUPOBAHHOM cpeae pa3padoTKu

Tema 1.1 IIpyHUHUNIBI 00bEKTHO-OPHEHTHUPOBAHHOIO
nporpaMMupoBanus. SI3bik nporpammupoBanus C# u
miaargpopma .NET

[Ipunuunel 00bEKTHO-OpUEHTHPOBAaHHOTO MporpammupoBanus (OOIT).
Cranomienue u co3ganue sizbika C#. O030p apxurextypsl .NET Framework,
OCHOBHBIE HJIEH, TPUHIIUIBI U BO3MOXKHOCTH

Oo6mes3pikoBas ucnonHsomas cpega CLR, obmas cuctema THIOB
CTS, npomexyrtounsiii si3pik  CIL, oOmesssikoBas WHOPACTPYKTYpa.
Nutepdeiic Komannnoit crpoku (CLI)

NHuterpupoBanHas cpega  pa3paboOTku  mpuiokeHuit.  Mcropus
pa3BuTusi. OCHOBHBIE BO3MOXKHOCTH. CO31aHHUE, KOMITMJIIMPOBAHUE, OTIA/IKa U

BBITIOJTHEHHUE TIPOCKTOB B MHTETPUPOBAHHON Ccpefie pa3paboTKu
Jlureparypa: [1], ¢.33-41; [4], c.25-32; [5], c.114-118; [3], c.11-21

MeToauvyecKkue peKOMeHIauuu

C# - 9TO WBSIIHBIN OOBEKTHO-OPUEHTHUPOBAHHBIM SI3BIK CO CTPOTOU
TUNU3ALMEH, TO3BOJSIOMIMK  pa3paboTyMKaM  CO3[1aBaTh  pa3IUYHbIC
Oe30MacHble U HAJIC)KHBIE TPUIOKEHUs, padoraromue Ha miargopme .NET
Framework. C# MOXHO HCHONB30BaTh [UIsl CO3JaHUS  KIMEHTCKUX
npuwioxkeHut Windows, XML-BeO-cityxk0, pacnpeeneHHbIX KOMIIOHEHTOB,
MPUJIOKEHUN KJIMEHT-CEpBEpP, MPUIIOKEHUN 0a3 JaHHbIX M T. 1. Visual C#
OPEeOCTaBISET Pa3BUTBIA  PENAKTOp KOAQ, YAOOHBIE KOHCTPYKTOPBI
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M0JIb30BATEJILCKOTO HHTep(deiica, MHTETPUPOBAHHBIA OTIAAUYUK U MHOTHE
JpyTHE CPEACTBA, KOTOPBIE YIIPOIIAIOT Pa3padOTKy MPUIIOKEHUM Ha si3bike CH#
st atgopmel NET Framework.

Cuntakcuc C# odeHp Oorar, HO TpPH OTOM MPOCT U YAOOCH B
U3yuyeHUH. XapakTepHbie purypHoie ckooOku C# MTHOBEHHO Y3HAIOTCSl BCEMU,
kto 3HakoM ¢ C, C++ unm Java. PazpaboTuyuku, 3Harouye Ja000M U3 ATHUX
S3BIKOB, OOBIYHO OYEHb OBICTPO HauMHAIOT H3PGEKTUBHO padoTaTh B
C#. Cunrakcuc C# ympomaer MHOTHE ciokHOocTH C++, HO mHpH 3TOM
NPEAOCTaBIISIET OTCYTCTBYIOIIME B Java MOIIHbIE (DYHKIHUHM, HaIpuUMep
OOHyJIIEMbI€ THUIbI 3HAUCHUM, MEPEUUCIICHUS, JeIerarhl, JIMOaa-BbIPasKCHUS
U npsaMoit goctyn K namsTtu. C# mojiepXuBaeT YHUBEpPCAIbHBIE METOABI U
TUIIbI, KOTOpbIE O0ECIEYMBAIOT 0O0J€e BBICOKUM YpOBEHb O€30MACHOCTH U
POU3BOJIUTEIIBHOCTHA, 4 TAaKXE€ HTEPATOPhI, MO3BOJSAIOIINE ONPEACIATh B
KJIaccax KOJUIEKIIUA COOCTBEHHOE TMOBEACHUE HTEpalluh, KOTOPOE MOXKET
JIETKO TPUMEHUTHh B KIHMEHTCKOM Koje. Beipaxenus LINQ co3maror ouyeHb
yI0OHYIO SI3bIKOBYIO KOHCTPYKIIUIO JIJISl CTPOTO TUIU3UPOBAHHBIX 3aIIPOCOB.

C# sBnsieTcs OOBEKTHO-OPUEHTUPOBAHHBIM  SI3BIKOM, a 3HAYUT
MOJIIEP)KMBACT  MHKAINCYIALMIO, HacjienoBaHwe u noiuMmopdusm. Bee
NepeMEeHHbIE W METO/ABI, BKJIIOUas MeToJ Main, mpeacTaBisionuii coOoi
TOYKY BXOJa B MNPWIOKECHUE, WHKAICYJIUPYIOTCS B  ONPEACICHHUS
kiaccoB. Kimacc Hacienyercss HENOCPEACTBEHHO W3 OJHOTO POIUTEIIBCKOIO
KJlacca, HO MOXET pEeaju30BbIBATh JI000E€ 4YMCiIO HHTepdercoB. MeTobl,
KOTOpPBIE MEPEOIPEICIISIOT BUPTYyadbHBIE METOABI POJIUTEIBCKOTO Kiacca,
JIOJIKHBI COZIEPIKATh KITIOYEBOE CIIOBO override, YTOObI UCKITIOUHUTH CIIy4aHOe
nepeonpeneneHue. B s3pike C# cTpyKTypa moxoxa Ha OOJer4eHHBIN Kiiacc:
3TO THII, pacOpeNesIieMbli B CTEKE, pealu3yroluid HHTep(]eichl, HO HE
MO/I/ICP>KUBAIOIINI HACTIEOBAHHUE.

[ToMUMO 3THUX OCHOBHBIX MPUHITUIIOB OOBEKTHO-OPUEHTHUPOBAHHOTO
nporpammupoBanusi, C# mnpemyiaraetr psii WHHOBAIMOHHBIX  SI3BIKOBBIX
KOHCTPYKIIMH, YIPOIIAIOIIUX Pa3pad0TKy MPOrPAMMHBIX KOMIIOHEHTOB:

- WHKAaICyJHUpPOBaHHBIC CUTHATYyPbI METOJI0B,
MMEHYEMBIE JieJieraTaMu, KOTOPhIE MO3BOJISIIOT Pean30BaTh TUIIOOE30MACHbBIC
YBEJIOMJICHUS O COOBITHSAX;

- CBOWCTBA, BBIMOJHSIONINE (PYHKIIUIO aKIIECCOPOB ISl 3aKPBITHIX
MEPEMEHHBIX-UJICHOB;

- arpuOyThl, MOPEIOCTABISIONIME JACKJIApaTUBHbIE METaJaHHBIE O
THIaX BO BPEMs BBITIOJIHCHUS,

- BHYTPUCTPOUYHbIE KOMMEHTapuu st XML-nokyMeHTanuu;

- LINQ s co3manus 3ar1poCoB K Pa3jIndYHbIM UCTOYHUKAM JTAHHBIX.
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Jlns  B3aUMOACHCTBHUSI C JPYTrUM MPOTPAaMMHBIM  OO€CIeueHUEM
Windows, Hanpumep ¢ oobekToM COM uin cOOCTBEHHBIMU OMOIMOTEKAMHU
DLL Win32, Bel Moxere mnpuMeHUTh Tmpouecc C#, H3BECTHBIM Kak
"Bzaumoneiicteue". B3anmopaelcTBrUe Mo3BOJAeT nporpamMam Ha C# nenarhb
PAKTUYECKU BCE, YTO BO3MOYKHO B NMPHWIOKEHUN MalIMHHOTO Koja C++. C#
MOAJACPKMBAET Ja)ke yKa3aTelM W IMOHATHE '"HebOe3omacHoro' kopa Jjis TeX
CJIy4aeB, B KOTOPBIX KPUTUYECKHU BAKEH NPSIMON JOCTYIT K TaMSITH.

[Ipouecc nocrtpoenusa B C# mpomie no cpaBHeHuto ¢ C unu C++, HO
oonee rubok, yem B Java. OTaenbHbIe (ailsibl 3arojloBKa HE UCMHOJb3YIOTCS, U
HET HEOOXOIUMOCTH OOBSBISTH METOAbl W THUIBI B  OMNPEIEICHHOM
nopsiake. Mcxonubiii ¢aiin C# MOXET onpeneiauTh J000€ YUCIO KIIAcCoB,
CTPYKTYp, UHTEP(HEUCOB U COOBITHIA.

Apxutekrypa miardgopmel .NET Framework.

[Iporpammbl  C# BbinonHstoress Ha 1iargopme .NET Framework,
KoTopasi uHTerpupoBaHa B Windows W  COACPKUT BUPTYaJIbHYIO
oOmies3pikoBy0 cpeay BbinonHeHUs1 (cpeny CLR) u yHuduuupoBaHHBIN
Habop Oubmumorexk kiaccoB.Cpena CLR  kopmopamuu  Maiikpocodt
NpEACTABISIET COOOM  KOMMEPYECKYI0  pEaM3alUIi0  MEXIYHApOJHOTO
crangapra Common Language Infrastructure (CLI), koTopsmiif CiyKuT
OCHOBOW JIJIsI CO3JIaHMsSI CpeJl BBITIOJHEHUSI W Ppa3pabOTKH, MO3BOJISIFOLIUX
COBMECTHO UCIIOJIb30BaTh Pa3HbIC S3BIKU U OMOTHUOTEKHU.

HNcxonHblil KOJ, HanmuMCaHHbIA Ha s3blke C# KOMIIWJIMPYETCS B
npoMexyTouHblii  s3bIK  (IL), KOTOpBI COOTBETCTBYET crHelu(pUKanusIm
CLI. Kon Ha s3b1ke IL 1 pecypchl, B TOM YMCII€ TOUEYHBIE PUCYHKHU U CTPOKH,
COXPaHSIOTCS Ha IUCK B BUJIE UCTIONHsIEMOTO (paiiia (0OBIYHO C pacHIupeHUueM
.exe unu .dll). Takoi daitn HazpiBaeTca cOopkoit.COOpKa CONECPKUT MaHUPECT
c uHdopmaleir o TUmax, BEpPCUH, TPeOOBaHUN OE30MACHOCTH, S3BIKE H
pPETrHOHANIBHBIX MapaMeTpax JJisi 3TOM COOpKH.

[Ipu BeimonHeHuun nporpammbl C# cpena CLR 3arpyxkaer cOOpky u
BBITIOJTHSIET Pa3JIMYHbIC JEHUCTBUS B 3aBUCUMOCTHU OT CBEACHUM, COXPAHEHHBIX
B maHudecrte. Eciin BBIMONHSIOTCS Bce TpeOOBaHUS OE30MaCHOCTH, Cpefa
CLR Bbmomuser JIT-komMmnunsinuioo u3 Koga Ha A3blke Il B MHCTpYKIMH
MamMHHOTO s3bIKa. Takxke cpema CLR BeImosmHsier apyrue omnepauuw,
HallpuMep aBTOMATUYECKYIO COOpPKYy Mycopa, 00pabOTKy HCKIIOUCHUN U
yrpasieHue pecypcamu. Ko, Boimonasemsiii cpeno CLR, nHOTI@ HA3bIBAIOT
"yrpaBiseMbIM KoaoM', YTOOBI MOMYEPKHYTh OTIAWYHS OTOTO IIOAXO0JIa OT
"HeyIpaBIsIeMOTo Kojaa", KOTOPhIA Cpa3dy KOMIUIUPYETCS B MAIIMHHBIN SI3BIK
JUIs OTIpeiesIeHHOM cucTtembl. Ha pucyHke 1 mokaszaHbl CBS3U MEXAy (aitnaMu
ucxonnoro koga C#, oubnuorekamu kiaaccoB .NET Framework, c6opkamu u
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cpenoii CLR, cymiecTByrone BO BpeMs KOMOWIALMKA W BO BpeMms
BBITTOJIHCHUS.

MNpoekT Visual C#

HMcxoaHme
daine C#
CoelnKK |

! !

KomnunaTtop C# |

Pecypcel |

l CozgaHne

¥npasnAeman cbopka (.exe nawn .dil)
MeTagaHHme MSIL

MeTajaHHee W CobinkK IL,
IarpyMeHHHe cpelod CLR

. MET Framewark
BezonacHocTe cpeasl CLR / .{

MCNoNe3083HME | EWENWOTEKM KNACCOR
Chopka mycopa / MET Framework
Komnunatop 11T ’

MNpeoSpazoeako B
MALWMHHBIA KO,

'DI'IEFIELI.I-'IDHHEH CHCTEMG

Pucynok 1 — cBsizu Mmexay (aitiamu ricxogHoro koja C#,
oubnuorekamu knaccoB .NET Framework, coopkamu
u cpengount CLR, cymiecTByronye BoO BpeMs
KOMITHUTSIITAN ¥ BO BPEMS BBIITOJTHEHUS

B3aumopericreue MEXAY  S3bIKAMM  SIBJISIETCS  BaXKHEWIIEH
Bo3MOKHOCTBIO .NET Framework. Co3ngaBaembiii kommuisitopom C# kon IL
cooTBeTCTBYET cnenudukanuu oommx TunoB (CTS). DTo 03HAYaET, 4TO ATOT
kox IL MOXeT ycmenHo B3amMOJEHCTBOBATh C KOJIOM, CO3MaHHBIM M3 Visual
Basic u Visual C++ nmna mnardgopmbl .NET uaum u3 moboro apyroro
CTS-coBMecTUMOro s3bIKa, KOTOPBIX CyIllecTByeT yxke Oonee 20. OagHa
cOOpKa MOXET COJAep>KaTh HECKOJbKO MOMAYJCH, HamMCaHHBIX Ha Pa3HbIX
s3bikax .NET, 1 Bce THUIIBI MOTYT CChUIAThCS JIPYT Ha Apyra, Kak eciau Obl OHU
ObLIA HAMMMCAHbI HA OJTHOM SI3BIKE.

[fomumo  cimyx06  BpemeHd  BbimodHeHus,  1iardopma .NET
Framework cogepxxut oOmupHyr0 OMOIHMOTEKY, B KOTOpPYIO BXOAUT Oosee
4000 kmaccoB. OTH KJAacChl PAcCIpPEIENICHbl II0 MPOCTPAHCTBAM HWMEH,
COOTBETCTBYIOIIMM Pa3HbIM MOJE3HBIX (PYHKIUSAM: OT omnepanuii ¢paiaoBoro
BBOJIa M BBIBOJA JO YIpPaBICHUS CTPOKAMH, OT CUHTAKCHYECKOTO aHaJIN3a
XML no snementoB ynpasienuss Windows Forms. O0bruHO nipunoxenusi C#
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aKTUBHO HUCIONB3yI0T Onbauoreky kimaccoB .NET Framework mns peuenus
TUIOBBIX 3aJ1a4 B3aUMOJICUCTBHSI.

HNurerpupoBannas cpena (integrated development environment - IDE) -
HA0Op MHCTPYMEHTOB Jisi pa3pabOTKM M OTIAIAKU MPOTrpaMM, HUMEIOIIUH
OOLIyI0 HHTEPAKTUBHYIO TrpaduuecKkylo O00O0JIOUKY, MOAJECPKUBAIONIIYIO
BBITIOJTHEHHE BCEX OCHOBHBIX (PYHKIMI KU3HEHHOTO IUKJIApa3padOTKu
nporpaMMbl - Ha0Op M pEJAKTUPOBAHHME MCXOJHOTO TekcTa (Koma),
KOMIOWISIIUIO (COOPKY), UCTIOTHEHUE, OTAAJKY, NPODUINPOBAHUE U JIP.

Hcnonb30BaHWE HWHTETPUPOBAHHON CpEIbl - OJWH M3 BO3MOXKHBIX
MOJXOA0B K pa3paboTke mporpamMM. AJBTEpHATUBOW €My sBisieTca Oosee
paHHUK, TpaguIMOHHBIM moaxox cucreMbl UNIX, ocHOBaHHBIM Ha
VCTIOJIb30BaHUH Habopa MHCTPYMEHTOB (toolkit, toolbox),
POJICTBEHHBIX IO TEMATUKE U (PYHKIMOHAJIBLHOCTU, HO HE OOBEAMHEHHBIX B
OJIHY MHTETrPUPOBAHHYIO UHTEPAKTUBHYIO CPEy U Mmojadac (B paHHUX BEPCHUAX
cucteMbl UNIX) BbI3bIBa€MBIX B pekUMe KOMaHAHOW CTpoku (command line
interface).

Pa3ymeercs, uCnoyib30BaTh UHTETPUPOBAHHYIO CPEAY Topa3nao yaoOHee
Uil pa3paboTyrKa, 4eM U OOBsCHSETCs OypHOE pa3BUTHE W pa3sHooOpasue
WHTETPUPOBAHHBIX cpel, HaunHas ¢ 1980-x romos.

OpnHoll U3 MepBBIX MHTETPUPOBAHHBIX cpell ctana cpena Turbo Pascal
¢bupmel Borland, pykoBoautenem pa3paboTku kotopoi B cepenune 1980-x rr.
cran @wmnn Kan, yuenuk Huknayca Bupra.

Kopniopanust Microsoft BHec1a 0c000 BbIIaOIIMIACS BKJIaJ B pa3BUTHE
WHTETPUPOBAHHBIX Cpef, Onaromapsi CO3MaHUI0 W PAa3BUTHIO cpenbl Visual
Studio, koTopas SBISETCS OAHUM U3 Jy4lIUX OOpa3lOB COBPEMEHHOU
UHTErpupoBaHHOM cpeanl. Ee HoByrw Bepcuto, Visual Studio 2013, mbl u
paccMOTpHUM B JAHHOM KYypCE.

Wnest mHTETpUPOBAHHBIX CpEll JOCTHUIVIA €Ie OOJBIIero Pa3BUTHS K
cepequHe 1980-x rr, Korma TMOSBWIMCH JBE€ TPYIIBbl IOMYJISPHBIX
WHTETPUPOBAHHBIX CPEL:

- Typ6o-cpensr (Turbo Pascal, Turbo C, Turbo C++, Delphi u ap.)
dbupmbl Borland 1 mognepkku MpOrpaMMUpPOBAHMST Ha OSTUX S3BIKAX,
peanr30BaHHbIE CHadaia JjIsl onepanuoHHon cucremMbl MS DOS, 3atem - s
OC Windows;

- GNU Emacs [2] - MHOrosi3plkoBass U MHOromiargpopMHas
WHTETPUPOBAaHHAS cpefa pa3paboTku, peanu3oBaHHas g MS DOS, 3arem
st Windows, OpenVMS u ana Linux. Cpend COTpyIHUKOB MOEH TPYIIbI
pa3paboTyuKoB, padoraBmux ¢ hupmoit Sun Microsystems B 1990-x rT., Ob110
HEMaJlo ToJib3oBarese u 3HTy3uacTtoB cpeabl GNU Emacs, Onaromaps ee
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peanuzaruu 118 mwiargopmel Solaris.

CrnemyeT TakKe YINOMSHYTh WHTETPUPOBAHHYIO CpEay TeX JIeT s
pa3pabOTKK MporpaMM Ha OOBEKTHO-OPUEHTHpPOBaHHOM s3bike Smalltalk
¢bupmbl Xeror PARC - ogny u3 nepBbix uHTerpupoBaHHbiX cpen OOII, B
KOTOpOW  BIIEPBBIC TMOSIBUJIOCH TMOHSATHE OalT-Koga Kak OWHapHOM
nOCTPUKCHON (OpPMBI TPOMEXKYTOUYHOTO TMPEACTABICHUS MPOTPpaMMbl U
noHsitue just-in-time (JIT, nuHamMuYeckoro) KOMOWISTOPA, BBHIMOJHSIOIIETO
Py TMEPBOM BBI30BE METOJA €r0 KOMOWISALHUIO B TJIAT(HOPMHO-3aBUCUMBII
(native) KoJ 1IEI€BOTO KOMIBIOTEPA.

CymmupyeMm Ternepb OCHOBHBIE BOBMOXHOCTH MHTETPUPOBAHHBIX CPEJl
pa3pabotku mporpamm. IS KakIOW M3 HHUX XapaKTEepHO HaJUyue
CJIEAYIOIIUX KOMIIOHEHT:

- enMHas WMHTEpaKTUBHAas 000JI0uKa, 00ECIEeUHrBalollas BbI30B BCEX
JIPYTUX KOMIIOHEHT, HE€ BBIXOJS W3 CPEAbl, C IIUPOKHUM HCIOJIH30BAHUEM
(YHKIIMOHABHBIX KJIABMIIL

- TEKCTOBBIM pemakTop JJIsi Habopa M PEIaKTUPOBAHUS HCXOAHBIX
TEKCTOB TporpamMm. B HelaBHEM NpOILIOM B OTEYECTBEHHOW TpaaAUIIUU
UCIIOJIB30BAJICSI MMEHHO TEPMHH UCXOAHBIM TEKCT, BIIOCIEACTBUU CTall
HCIIOJIB30BaThCA TEPMHUH UCXOAHBIN KO (source code);

- cucrema mnoaaepxkku cOopku (build), TO ecThb KoOMIMIISIIUU
MPOEKTOB M3 HCXOJHBIX KOJOB, BKJIIOYAIOIIAs KOMITHJISITOP C HCXOJHOTO
peann3yemMoro si3bika U KOMIOHOBIIHUK (linker) oObeKTHBIX OMHAPHBIX KOJOB B
CAVHBIA  UCIHOMHSAEMBIM  KOJ (3arpy30u4Hbld  MONYJIb); KOMITOHOBIIIMK
UCIIOJIB3YETCs JTMOO IITATHBIN, BXOSAIIWA B COCTAB ONEPALMOHHON CHCTEMBI,
100 cenu(pUIHBIN 71 JAHHOU CPEJIbI;

ornamuuk (debugger) st oTIAgKM OporpaMM B Cpele C MOMOIIBIO
TUMUYHOTO HA0Opa KOMaH]I: YCTAHOBHUTh KOHTPOJIbHYIO TOYKY OCTAHOBKHU;
OCTAHOBUTHCS B 3aJJaHHOU MPOLEAYPhI (METO/IC); BU3yaTU3UPOBATh 3HAYCHUS
NEepEMEHHBIX (WM, Ha 00JIee HU3KOM YPOBHE, PETUCTPOB U 00NacTel MaMsITH).

Bonpocsl 111 caMOKOHTPOJISA

1  Onumure OCHOBHBIC NPUHIUNBI OOBEKTHO-OPUEHTHUPOBAHHOTO
IPOrpPaMMHUPOBAHMUSL.

2 OnumuTe OCHOBHBIC MPUHIMIBI U BO3MOXHOCTH APXUTEKTYPHI
NET Framework.

3 JlaiiTe XapakTEpPUCTUKY IMOHSATHUIO OOIES3bIKOBOM HCIIOMHSIOIICH
cpenpl, OOIIeH CHUCTEMbl THUIOB, MPOMEXYTOYHOTO S3bIKA, OOIIESI3BIKOBOM

UHPPACTPYKTYPHI.
4 Onummnre CymHOCTh MOHSTUS «UHTETPUPOBAHHAS  Cpela
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pa3pabOTKKU» MPUIOKEHUH.
5 OnumuTe co3laHue, KOMIUIUPOBAHKUE, OTIAJKY U BBINOJHECHHE
MPOEKTOB B MHTETPUPOBAHHOM Cpejie pa3padOoTKHU.

Paznen 2 OcHoBbI NporpaMMupoBaHus Ha s3bike C#
Tema 2.1 Cucrema tunos. Ctpykrypa nporpammel. Ilepemennsie,
onepanyuu M BbIPasKeHUsI

Tunsl nanabIx (0003HAYEHUE, AMANA30H MPEACTABICHUS, 3aHUMAaEeMbIi
pasmep B Oalitax). Kiaccudukamus TtumnoB. BcTpoeHHbIE — THIIBL
CoBmectumocth  TUNOB. [IpeoOpazoBanue  TumnoB. IIpeoOpazoBanus
ctpokoBoro tuma. Knacc Convert u ero Metosl

Crpykrypa mnporpamMmbl. OOBsBI€HHE  MEPEMEHHBIX W  HUX
nHunmanuizanus. KoHcranTel. Bpemss u3Hu u  001acTh BUJIMMOCTHU
nepeMeHHbIX. Bripaxkenus. [IpaBuina noctpoenus BolpaxkeHuil. Onepauuu u
UX TIPUOPUTETHI.

Omneparopsl. [Ipocteie m coctaBHble onepartopsl. llycron omeparop.
VYcnoBHbINM U 0e3ycnoBHBIN nepexo. Onepatopsl BbiOOpa. OnepaTopsl HUKIIA.
Oneparopsl nepeaadn ynpapieHUs

Jutreparypa: [2], c¢.52; [3], ¢.31-36; [3], c.38-59; [5], ¢.37-40;
[1], c.81-89

MeToauyecKue peKOMeHIauuu

N3ydass Marepuanabl JaHHOW TEMBI, CIEAYEeT OOpaTUTh BHUMaHHE, Ha
CBCIACHUS Hpe,ZICTaBJ'IeHHBIC HHNIKC.

C# saBnsgeTcs sI3bIKOM, B KOTOPOM YUHUTBHIBAETCS PETUCTP CHMBOJIOB.

[IpuMUTHUBHBIC TUIIBI, TOCTYMHBIE B si3bIke C#, MOKa3aHbl B TaOnuIle 1.

Tabnuna 1 — [I[puMUTHBHBIE TUITBI

[IpUMHUTHUBHBIN
P IIceBnonum Onucanue
THUII
MoxeT comep:xarb 3HaueHue true unu false.
S3bikoBeie  KoHCcTpykiuu if, while wu
Boolean bool :

do-while TpeOyroT wuCHONB30BAHUS ITOTO
THUIIA
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‘ Byte ‘ byte

[Iponomkenue Tadbauis! 1

LlenouncneHHbIN THII, coAepIKaIUn
0e33HaKkoBOe 8-OMTHOE 3HAUCHHE

I lpyuMUTHUBHBIHI
P [IceBnonum Omnucaunue
THUII
CuMBOJIBHBIN THM, copepKaliuil 16-OuTHBIN
Char char .
Unicode-cuMmBoII
) ) BreicokoTounsnii tanm IS (PUHAHCOBBRIX U
Decimal decimal . a b
Hay4YHBIX BEIYHUCIICHUI
3HaueHWEe C IUIABAIOMIEN TOYKOW JIBOWHOU
Double double
TOYHOCTHU
i 3HaueHre C IUIABAIOIICH TOYKOM OOUHAPHOU
Single float H AHHAP
TOYHOCTHU
Int32 int 32-0UTHOE 3HAYEHHUE CO 3HAKOM
Int64 long 64-0MTHOE 3HAYEHUE CO 3HAKOM
SByte sbyte 8-OUTHOE 3HAYEHHUE CO 3HAKOM
Intl6 short 16-0MTHOE 3HAYEHHUE CO 3HAKOM
Ulnt32 uint 32-0uTHOE OE€33HAKOBOE 3HAUYCHHE
Ulnt64 ulong 64-0uTHOE OE33HAKOBOE 3HAYCHHE
String string Ctpoka, coaeprkanias Habop CHUMBOJIOB
. ) bazoBelii THIL  OJI1  BCEX THUIOB B
Object object
yIPaBIISIEMOM KOJI€

B Tabnuiie 2 mokazaHbl OnepaTopbl, KOTOPhIE MOXXHO HCIIOJIb30BaTh

BBIPAXKECHUAX Ha s3bIke CH.

Tabnuua 2 - OnepaTtopsl

Kareropust oneparopa Omneparopsl
ApudmeTnyecKuit +-*/%
Jlornueckuii (OyneB mwim oOuToBeI) | & | ! ~ && || true false
OObeIMHEHNE CTPOK +
NHKPEMEHT U JEKPEMEHT ++ -
CnBur << >>
OTHOMEHUs == l=<><=>=

= 4= = *= /= 0=

[IpucBanBanus




JlocTy1 K 4ieHaM

Nupekcamus [
IIpeobpazoBaHue TUTIOB 0
Oneparopsl yCI0BuUs ?:

[IponoimkeHue TabIUIBI 2

Kateropus oneparopa Oneparopsl
3ajjaHue U yJaJeHue JIeJIeraTon + -
Co3nganne 00bEKTOB new
Mudopmanms o Tunax 1s sizeof typeof
VYpapieHue HCKII0YSHUSIMU checked unchecked
Anpecanys *>T11&
Metoanl

MO2KHO BBIJIEJIUTH 1BA OCHOBHBIX THUIIA METOAOB - CTATUYECKUE METOBI
U MeTonbl AK3eMIUIsipoB.  CTaruueckue METOAbl  OOBSBISIOTCA  C
WCIIOJIb30BAHUEM KJIIOYEBOTO CJIOBa static M1 MOTYT BBI3BIBAThCS O€3 CO3MaHus
DK3EMIUISIpA TUIIA, B KOTOPOM OHM PEAIN30BAHBI.

[lepemenHast - 3TO UMEHOBaHHAas OOJACTb MaMATH, MPEeAHA3HAUCHHAs
U8 XPaHEHUs JAHHBIX OIPEIEIICHHOrO THUIA. BO BpeMsl BBINOJHEHUS
IIPOrpaMMbl 3HAYCHHUE NIEPEMEHHOM MOXXHO M3MEHATh. Bce nepeMeHHbIe,
UCIIOJIB3YEMbI€ B MIPOTpaMMeE, JOJDKHBI ObITh ONMKMCAHbI IBHBIM 00pa3zoM. [Ipu
ONMCAHUHU JJISI KAKA0U MIEPEMEHHOM 3aar0TCA €€ UM U THII.

[Ipumep onMcaHus LENON MEPEMEHHOM C UMEHEM a U BELIECTBEHHOMU
IIEPEMEHHOM X:

int a; float x;

Nms mepeMeHHON CIyKUT Uil oOpaiieHuss K o0nacTd TMaMsTd, B
KOTOPOM XpaHUTCS 3HaYeHUe nepemeHHorn. WMma maer mnporpammuct. Tun
NEPEMEHHON BBIOMpAETCS, MCXOIs W3 Juana3oHa U TpeOyemMoil TOYHOCTH
npeACcTaBlieHUsT AaHHBIX. [Ipyu OOBSBICHUH MOXKHO IMPHUCBOUTH MEPEMEHHOU
HEKOTOPOE€ HAYAJIbHOE 3HAYEHHE, TO €CTh MHUIMAIM3UPOBATh €€, HAITPUMED:

inta,b=1;

float x = 0.1, y = 0.1f;

3/1€Ch OIUCAHBI:

nepeMeHHas a Tuna int, Ha4aJbHOE  3HAUEHHE  KOTOPpOM  HE
MIPHUCBAUBACTCS;

nepeMeHHas b Tuma int, ee HadaIbHOE 3HAYCHUE PaBHO 1;

nepeMeHHbIe X 1 y Tumna float, KOTOpBIM TPHUCBOEHBI  OJWHAKOBBHIE
HavyajbHble 3HaueHUs 0.1. PasHuma mexay HUMU COCTOUT B TOM, UTO IS



17
VHULMATU3alun MEPEMEHHOM X cHavania dbopmupyetcs KOHCTaHTa
tumna double, a 3aTeM OHa npeodpaszyeTcs K tumnyfloat ;
nepemMeHHoul y 3HaueHue 0.1  npucBamBaeTcsi  0€3  MPOMEXKYTOYHOTO
npeoOpa3oBaHuUsl.

PekoMeHayeTcsi  Bcera HMHUIMAIU3UPOBATH  IEPEMEHHbIC  MpU
onucanuu. [Ipy MHUIMATHU3AIUY MOXHO HCIOJIb30BATh HE TOJBKO KOHCTAHTY,
HO U BBIp@XCHHE - IJIaBHOE, 4YTOObl HAa MOMEHT OIIMCAHHS OHO OBLIO
BBIYUCIIIEMBIM, HAIPUMED:

imtb=1,a=100;

mtx=>b *a+25;

Onepanuu U BBIPAKCHUS

BripaxkeHre — 3TO MOpaBUIIO BBIYMCICHUS 3HA4€HUsA. B BbhIpakeHUU
y4acTBYIOT ONE€paH/ibl, OObEIWHEHHbIC 3HaKaMKu onepanui. OnepaHgaMu
MPOCTEUIIIETO BBIPAXKEHUS MOTYT OBbITh KOHCTAHTHI, IEPEMEHHBIE U BBHI30BbI
GyHKIMUH.

Hanpumep,a + 2 - 5TO BBIpaXEHHE, B KOTOPOM + ABJISETCSA
3HAKOM Ofepaluu, a a u 2 - onepangamu. [IpoGensl BHYTpU 3HAKaomepaluu,
COCTOSIIIIEN M3 HECKOJIBKUX CUMBOJIOB, HE JIOITYCKAIOTCHL.

Ornepanyii B BBIPAXKEHUH BBITIOJHSIOTCS B ONPEICIICHHOM HOPSAKE B
COOTBETCTBUU C MPUOPUTETAMU, KaK U B MaTeMaThke. Pe3ynbrar BeIUYMCICHUS
BBIPAXKEHUS XapAKTEPU3YETCSl 3HAUCHUEM U TUIIOM.

W3yuas marepualibl JaHHOW TEMBI, CIeIyeT 0OpaTuTh BHUMaHUE, HA TO
4TO:

1 HWuctpykmus if wucnomb3yercss uisi BbBIOOpa OJHOTO U3 JBYX
HAMPaBJICHUM JAJIBHEUIIETO X0/1a TPOrPAMMBL.

2BpI0Op MOCHEIOBATEILHOCTH HHCTPYKIUM  OCYHIECTBISICTCS B
3aBUCMMOCTH O 3HAYEHHUS YCIOBUSA - 3aKJIIOYEHHOTO B CKOOKH BBIpaKCHUS,
3anmuca”HHoro nocre if.

3 WHcTpykius, 3anvcaHHas mocje else, BBIMOIHAECTCS B TOM cllydae,
€CIIM 3HAUCHUE BBIPAXKEHUSI YCIOBUE PABHO HYJIO, BO BCEX OCTaJIbHBIX
CJTy4asiX BBIMOJIHSAETCS] HMHCTPYKIIHS, CIASAYIOIIAast 32 YCIOBUEM.

4 Ecnu npu CcoOMOAEHUM WA HECOOTIOJEHUM YCIIOBUSI HAJlO0
BBITIOJTHUTh HECKOJIBKO HHCTPYKIHUN MTPOTrPaMMBbI, TO 3TH UHCTPYKIUH CIIETYET
OOBEAMHUTH B IPYIIILY - 3aKJIIOUUTH B (PUTYPHBIE CKOOKH.

5 Ilpu nmomouiy BIOKEHHBIX OJHA B JIPYI'YyI0 HECKOJBKUX MHCTPYKUHHN
if MOXKHO peann30BaTh MHOXKECTBEHHBIN BBHIOOD.

Bonpocs! 11 CAaMOKOHTPOJIS
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1 Tlepeunciure Tumbl JaHHBIX CH.

2 Ilepeuncnure 6a3oBbIe onepanyuu 1 BoipaxkeHus C#.

3 Onummure CTPyKTypy JJUHEWHOU nporpaMmbl CH#.

4 Onumure oneparopbl HUKIIA.

5 Onumute 0a30BbIe KOHCTPYKIIMU CTPYKTYPHOTO TPOTPaMMHUPOBAHHSL.
6 Onumurre npaBuia MOCTPOCHUS BhIPAKEHUN Ha sA3bike CH#.
7 Ilepeuunciure 1 onucarh Ornepauuv OTHOILIEHUM.

8 OnuImuTe BBOA U BBIBO/I.

9 OnumurTe MMEHOBAHHBIE KOHCTAHTBI.

10 Onuiure yciaoBHbIHN oneparop if.

11 Onumure oneparop BeIOOpa switch.

12 Onuiute oneparop 1ukia for.

13 Onumure oneparopsl nukiaa while, do/while.

Tema 2.2 Coopku. ArpudyTtsl. lupexktussbl. [IpocTpancrea nmen

CymHocTh cOopku, MaHudecra cOopku, arpulyTa, IPOCTPAHCTBA
UMEH, pediaeKkcun, TMPEKTUBHI MPEnpoieccopa

OpnodaitioBeie  u  mHorodainoBeie  cOopku. IlpuBatHbie U
paznemssemble cOopkm. Pedmekcmsa. Kiacc System.Attribute. JupekTuBsl
npenpoleccopa

Jlureparypa: [3], ¢.272-290

MeToauvyecKkue peKoOMeHIauu

ATtpubyT — cpenctBo 100aBICHHS JEKJIapaTUBHOW HMH(POPMAIMH K
3JIeMEHTaM TMporpaMMHoro koaa. Hasnauenue arpuOyToB — BHECEHHUE
BCEBO3MOXKHBIX HE TMPEAYCMOTPEHHBIX OOBIYHBIM XOJOM BBITIOJIHCHUS
MIPUIIOKEHNS U3MECHEHUM :

- ONHCaHUE B3aUMOJCUCTBUS MEXIY MOIYIISIMU;

- JIONOJIHUTENbHAs HMH(POpPMALMS, HCHOJb3yeMas IMpu padore ¢
JAHHBIMU (YTIPABJIECHUE CEpHATU3AIUEN );

- OomTIajka.

Ota aeknaparuBHasg HHPOPMALIUS COCTABISAET YACTh METaJaHHBIX KOJIA.
Ona MOXXeT OBITh UCIIOJIb30BaHa MPHU MTOMOIIA MEXaHU3MOB OTPAKEHUSI.

CrpykTypa arpulyTa periaMeHTHpOBaHa. ATpUOYyT — 3TO KJacc.
OO0mmumii mpeok Bcex arpuOyToB — Kiaacc System. Attribute.

Nudopmanusi, 3akoIUpOBaHHAs C  HUCIOJB30BAaHUEM aTpPUOYTOB,
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ctaHoBuTcs noctymHou B mporiecce OTPAXKEHU A (pednexcun Tumnos).

ATpuOYyTHI TUITM3UPOBAHBI.

NET cnocobna npountats UHGOPMAIKIO B aTpuOyTax U UCIIOIb30BaTh
€€ B COOTBETCTBUU C TMPEIONPECTCHHBIMUA MPAaBWIAMU WU 3aMbICIIaMU
pazpaboruunka. Paznuyarorcs:

- mpeponpeneneHubie arpulyTel. B .NET peann3zoBaHo MHOXECTBO
arpuOyTOB € NMpEAoNpPeCICHHBIMU 3HAYCHUSIMU:

1 DllImport — nna 3arpy3ku .dll-¢aiinos;

2 Serializable — o3HauaeT BO3MOXHOCTh CepHUaIU3allUM CBOWMCTB
00BbEKTa MPEJCTABUTEIS KIacca;

3 NonSerialized — o00o3HauaeT [ma”HHBIE-WIEHBI Kjacca Kak
Hecepuanuizyemble. Kapanmamm (CpeacTBO rpaduyeckoro IpeacTaBiIeHUs
uHdopmanuu, snemeHT GDI+) He cepuanuzyrorcs;

- TPOU3BOJIHBIC (TI0JIb30BATEIBCKUE) aTPUOYThI MOTYT ONPEEIATHCS
U KCHOJIb30BaThCSl B COOTBETCTBUU C 3aMbIClIaMU pa3padoTurika. Bo3mMoxHO
co3iaHue COOCTBEHHBIX (IOJIb30BATEILCKUX) aTpUOYTOB. [ TaBHBIE YCIOBUSL:

1 coOmroneHNe CUHTAKCHCA,

2 coOmrofeHue TPUHITMIIA HACIEOBAHUA.

B ocHOBe mosnb30BaTenbCcKux arpuOyTOB — BCE Ta JK€ CUCTEMA THIIOB C
HaclieJoBaHUEM OT 0a30BOro Kkiacca System.Attribute.

Nudopmanus, comepkamiasics B arpuOyTax, MpeaHa3HadyaeTcs s
CLR, u oHa B cilydyae HEOOXOJMMOCTH JOJI)KHA CYMETh pa3o0parbcsi B 3TOU
uHopmaruu. I[lonp3oBarenu Wik JAPyru€ HHCTPYMEHTAJIbHBIC CPEICTBA
JIOJIKHBI YMETh KOAUPOBATH U IEKOAUPOBATH ATY UH(POPMAILIHIO.

J06aBnsATh aTprOyTHI MOXKHO K:

- cOopkam;

- KJaccaw;

- DJIEeMEHTaM KJiacca;

- CTpyKTypawm;

- DJIEMEHTaM CTPYKTYp;

- TapaMmeTpam;

- BO3BpallaeMbIM 3HAYCHUSIM.

Hwmxe mpuBoauTcs onrcanue 4jaeHoB Kiacca Attribute.

OTKpBITBIE CBOWCTBA.

Typeld — mnpu peanuzanuu B TPOU3BOJHOM KJIAcC€ MOMYyYaeT
YHUKaJIbHBIA UICHTUPUKATOP JJIsl ITOro arpudyTa Attribute.

OTKpBITBIC METOIBI.

Equals — nepeonpeneneH.

GetCustomAttribute — mneperpyxen. M3BiekaeT MoIb30BaTEeIbCKUI



20
arpuOyT yKa3aHHOT'O TUIIA, KOTOPBIM MPUMEHEH K 3aJJaHHOMY WICHY Kjacca.

GetCustomAttributes  —  meperpyeH. N3BnekaeTr  maccuB
MOJIb30BATEIbCKUX aTpuOyTOB YKa3aHHOTO THIA, KOTOpPHIE MPUMEHEHBI K
3aJlTaHHOMY YJICHY KJ1acca.

GetHashCode — mnepeonpenenen. Boszppaimiaer Xsm-koj sl 3TOTO
IK3EMIISpA.

GetType (ynacnemoBano ot Object ) — BosBpamiaeT Type TeKyIero
IK3EMILISAPA.

IsDefaultAttribute — mpu nepeomnpeneseHUd B MPOU3BOJHOM Kilacce
BO3BpAIllA€T 3HAYEHHUE, TOKa3bIBAIOIIEEe, SBISETCS JIM 3HAYEHHUE HTOTO
IIPOM3BOJHOTO 3K3EMIUIIpA 3HAYCHUEM I10 YMOJIYAHHUIO JJISI MPOU3BOIHOTO
KJ1acca.

IsDefined — neperpyxen. OmnpenensieT, TPUMEHEHbI JIU KaKHUe-Tu0O
MOJIb30BaTEIbCKUE aTPUOYTHI 33JJaHHOTO TUIIA K YKa3aHHOMY WIEHY Kjacca.

Match — npu mepeomnpeneneHun B MPOU3BOIHOM KJIacce BO3BpaIllaeT
3HAYEHUE, YKa3bIBAIOIICE, SIBISIETCA JM HTOT SK3EMIUISIP SKBUBAJICHTHBIM
3aIaHHOMY OOBEKTY.

ToString (ynacnemoBano ot Object ) — Bo3BparmaeT String, KOTOPHIA
npexacraniseT Tekyumi Object.

3amuIneHHbIe KOHCTPYKTOPHI.

Attribute —KOHCTPYKTOp — MHULMAIM3UPYET HOBBIA SK3EMILIAP Kilacca
Attribute.

3alUIIEHHBIC METO/IbI

Finalize (ynaciemoBano ot Object ) — mepeonpeneneH. Ilo3omser
o0bekTy Object mombITaTbCsi OCBOOOAUTH PECYPCHl W BBINOIHUTH JAPYTHE
3aBeplIAOLIME ONepanuu, nepea TeM kak o0bekT Object OyeT yHUUTOXEH B
npoiiecce coopku mycopa. B C# mst dyHKumii puHamU3aIuu UCIONIb3yeTCs
CUHTAKCHUC JACCTPYKTOPA.

MemberwiseClone (ynacnemoBano ot Object ) — co3maer HEMOJHYIO
xonuto Tekyiero Object.

Bonpocsl 111 CaMOKOHTPOJISA
1 Onumwmre cymHOCTh cOOpkH, MaHuUdecTa COOpKH, aTpuoyTa,
IPOCTPAHCTBA UMEH, pe(pieKcuu, TUPEKTUBBI MPETpoIieccopa.

2 JlaiiTe XapaKTepUCTHUKY Kiaccy System.Attribute.

Tema 2.3 Maccusbl. Kitace Array
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Maccus
Cratnueckue U TUHAMUYECKUE MacCUBbl. OHOMEPHBIC, MHOTOMEPHBIE
U CTyleH4arblie MaccuBbl. CIOoCcOOBI OMUCAHUSA M CO3JaHUsA. PoauTenbCKuid

KJ1acc Array, €ero METoAbl U CBOMCTBA
Jluteparypa: [1], ¢.65-68, 302-309

MeToauyecKkue peKOMeHIauu

MaccuB — 3TO KOHEUHasl rpyIIia 3JIEMEHTOB OJHOIO THIIA, UMEIOIIas
oO1ee uMmsl.

MaccuBbl OTHOCATCS K CCBUIOYHBIM THUIAM JaHHBIX. MacCHBBI
NOCTPOCHBI HA OCHOBE Kjacca System.Array, mo3ToMy 1000 MAacCHUB
MoJIydyaeT METOAbl M CBOMCTBA Kiacca Array, 4TO 3HAYUTENBHO YIIPOIIAET
paboty ¢ MaccuBamu. Pabora ¢ mMaccuBamu Oojiee Oe3oracHa, MOCKOJIBbKY
KOHTPOJIUPYETCS BBIXOJ 3a I'paHMIlbl MaccuBa. Ilo ymoidaHuio sjieMeHTaM
MaccHBa MPHUCBANBAIOTCS HAYaJIbHBIC 3HAYCHMUS:

- 11 apupMeTudecKkux TUIoB — 0;

- U1 CCBUIOYHBIX THIIOB — null;

- 1711 CUMBOJIOB — TIpO0eII;

- U1g Jornyeckux - false.

HmeroTcst oHOMEpPHBIE, MHOTOMEPHBIE M CTYIIEHYaThie MACCHUBBI.

OnHOMEpHBIN MAacCUB

TUM[ | UMsI_MacCUBa = NEW THII [pa3Mep];

Hampumep: int[] a=new int [10];

Bo3MoxHO 00BsABIEHHE MAacCUBa C MHUIIUATIU3ALIUEN:

TUII [| UMsI _MacCHUBa={CIKUCOK WHUITUATIA3AIIUHN };

Hampumep: int[] a= {0, 1, 2, 3};

MaccuBbI U UCKITFOUCHUS

Brixon 3a rpanuiibl MmaccuBa B C# paclieHHBaeTCs Kak OIIMOKa, B OTBET
Ha KOTOPYIO renepupyercs uckiouenue - IndexOutOfRangeException.

MaccuB kak 00bEKT

ba3zoBbiM  KJIacCOM IS MacCHUBOB  SIBJISIETCA  Kjacc  Array,
ONPENEICHHBIN B MPOCTPAHCTBE HMMEH System. JlaHHBIM KIacC COHAEPHKUT
pa3IMYHbIC CBONCTBA U METOJIBI:

- Length - xkonuuyecTBO 3leMEHTOB  MaccuBa (IO BCEM
Pa3MEPHOCTSIM);

- Rank - pa3mepHOCTh MaccuBa;

- SetValue(value, index) - ycraHOBKa 3Ha4€HHUS AJIEMEHTAa MaCCHUBA;

- GetValue (index) - monmydeHue 3HaAYCHHS DJIEMEHTA MAaCCHBA;
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- Clear - mnpucBamBaHM€ »dJEMEHTAM MAacCHMBa 3HAUCHHH 1O
YMOJTYaHUIO;

- Copy - KONUpOBaHHME 33JaHHOTO JWANa3OHa AJIEMEHTOB OJIHOTO
MaccuBa B IPyTOu;

- CopyTo - xonupoBaHue BCEX 3JIEMEHTOB TEKYIIETO OJHOMEPHOTO
MAacCCHBa B IPyIOU MACCHUB;

- IndexOf - mouck mepBOro BXOXJACHHUS AJIEMEHTA B OJHOMEPHBIN

MAacCCHB;
- LastIndexOf - moumck 1OcCiIeqHEr0 BXOXKICHHS DJJIEMEHTA B
OJTHOMEPHBIN MACCHB;
- Reverse - wu3MeHeHHE TMOpsAKa CIEJOBAHUS DIEMEHTOB Ha
oOpaTHBbIN;

- Sort - ynopsijourMBaHue JIEMEHTOB OJJHOMEPHOT'O MAaCCHUBA;

- Resize - 3aMeHseT pa3Mep MaccrBa YKa3aHHBIM HOBBIM Pa3MEpOM.

MHuoromepabie MacCuBBL. OOBSIBUTH IBYMEPHBI MAaCCHB MOYKHO OJTHUM
U3 MPEIJIOKEHHBIX CITIOCOOOB:

THM [,] a =new Tum [pasmep 1, pasmep 2];

Tt [,] @ ={{31 - TbI 1-0l CTPOKU}, ... , {3N-ThI N-0il CTPOKHU} };
tan [,] a = new Tun [,]{{31-Tb1 1-0fi cTpoku}, ... ,{dI-TBI N-oH
CTPOKHU} };

CryneH4yarble MacCUBBL. Y CTYNEHYAaThIX MAaCCUBOB 3aJIa€TCSl CTOJIBKO
nap KBaJpaTHbIX CKOOOK, CKOJIBKO Pa3MEPHOCTEH Yy MacCHUBa.

OrnpeneneHue CTyneH4YaTbiX MaCCUBOB:

int[][] arr = new int [3][]; /O0bsBIAsIEM CTyHICHYATHIN MAaCCHB

arr[0]=new int[3]; //OnpenensieM HyJI€BOI JIEMEHT

arr[1]=new int[2]; //OnpenensieM NepBbIil 2IEMEHT

arr[2] =new int[5]; //OnpenensemM BTOpOH >IEMEHT

Kaxxaplii 37€MeHT MpeacTaBiIsieT cOO00OM OTHOMEPHBIN MAaCCUB IIEJBIX
yucedn. [IepBbiid 27EMEHT MacCUBAa COCTOUT U3 TPEX LEJISIX YUCEIL, BTOPOU - U3
JIByX U TPETUH - U3 MSTH.

JIns 3amoiHEHUsI AJIEMEHTOB MacCHBa 3HAUCHUSIMH MOXKHO TaKKe
UCIIOJIB30BaTh MHUIMAIM3ATOPBI, TPU ITOM pa3Mep MaccuBa 3HaTh HE
TpeOyeTcH.

Bonpocsl 111 CaMOKOHTPOJISA
1 JlaiiTe onpeneneHne NOHITUIO «MACCHUBY.

2 OnMIimre CTaTU4ECKUE U TUHAMHWYECKHNE MACCUBKIL.
3 Onumute OAHOMEPHBIC, MHOTOMEPHBIE U CTYIIEHYAThIE MACCUBHI.
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4  Onummre CrrocoObl OIMMCAHU U CO3IaHUS MACCUBOB.
5 OnumwuTte poauTeNbCKUM Kiacc Array, €ro METO/Ibl U CBOMCTBA.

Tema 2.4 Metoanl C#

[Tousatue mertona. Buabl MetogoB. Omnucanue MeETOA0B. ATPUOYTHI
nocryna. Ilapamerpel MeTomOB M uX craryc. leno meropa. CeMaHTHKa
BbI30Ba. [lepesarpyska MeTo10B. BCTpoeHHbBIE METOIBI

Jluteparypa: [1], ¢.95-108; [2], c.156-169

MeToanyeckue pekoOMeHaauuu

N3yuas marepuaibl JaHHOW TEMBI, CIeIyeT 0OpaTuTh BHUMaHUE, HA TO
qTO:

1 Ilpomenypsl u (yHKIHMU CBSA3BIBAIOTCS TEMEPh C KJIACCOM, OHU
obecnieunBalOT TpeOyeMyro (PYHKIIMOHAIBHOCTh Kjacca W Ha3BIBAIOTCS
Merogamu kjacca. Ilockonbky Kiacc B OOBEKTHO-OPUEHTHUPOBAHHOM
IPOrPpaMMUPOBAHUM PACCMATPUBACTCS KAaK HEKOTOPHIA THI JAaHHBIX, TO
[JJaBHYIO pPOJb B KJIacC€ HAUMHAIOT WIpaTh €ro JIaHHble — IMOJIs Kjacca,
3a/1al0lIMe CBOMCTBA OOBEKTOB Kjacca. MeToabl Kiacca «CIyKar» JaHHBIM,
3aHUMascb uXx oOpabotkon. I[lomuumte, B C# mponenypsl u (PyHKIIUU
CYILIECTBYIOT TOJBKO KaK METOJbI HEKOTOPOTO Kjacca, OHU HE CYIIECTBYIOT
BHE KJIacca.

2 B s3p1ike C# HeT crenmanbHBIX KITFOYEBBIX CIOB — method, procedure,
function, HO caMu TOHATUS KOHEYHO K€ MNPUCYTCTBYIOT. CHHTaKCHUC
OOBSIBICHUS] METOJIa TO3BOJIICT OJHO3HAYHO OIPEACIINTh, YeM SBISICTCS
METOJT — MpoLEeaypor niau QyHKIIHEH.

3 IlpexHIO0 poJib OMONMOTEK mpoleayp W (QYHKIMA Temnephb
urpatotr oubdamoTexku KiaccoB. bubnuoreka kiaccoB FCL, noctynHas B S3bIke
C#, CyIIECTBEHHO PACIIHUPSIET BO3MOXKHOCTH SA3bIKA. 3HAHWE KJIACCOB 3TOM
OMOMUOTEeKH, METOMOB OTUX KJIACCOB COBEPIIEHHO HEOOXOAUMO JIs
MPAKTUYECKOTO MporpaMmMupoBanus Ha C#, UCMIOJIb30BAHUE BCEU €r0 MOIIIU.

Onucanue MeToa0B (TIpouexyp U PyHKIU).

CuHTakcuc

CHUHTaKCMYeCKH B ONUCAHUM METOoAa pa3IUYaroT JBE YacTH —
OTKMCaHUE 3aroJIOBKa M OMKMCAaHUE TeIaMeTo/a:

3aroJIOBOK MeToja

TEIO0 METOoJIa

PaccMoTpuM CHHTaKCHC 3arojioBKa METO/A:
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[aTpuOyThI |[MOAH(HUKATOPHI | { vOid] TUI_pe3ysbTata (yHKIINH }
uMs_MeToaa([CUCOK (pOpMaJIbHBIX apTryMEHTOB])
Nms MeToza u CIICOK (hopMabHBIX apryMeHTOB

COCTaBJISIIOT CUTHATYPY METOJa. 3aMeThTe, B CHUTHATypy HE BXOIAT HMMEHa
(dhopMaIbHBIX apTyYMEHTOB, 3/IeCh Ba)KHBI THUIIBI apryMEHTOB. B curHarypy He
BXOIUT ¥ TUI BO3BPAIIa€MOTO Pe3yJIbTara.

KBaaparnbie CckoOKku (METAaCHMMBOJIBI CHUHTAKCHUYECKOW (HOpMYIIbI)
MOKa3bIBAIOT, YTO aTPUOYTHl M MOAM(HUKATOPHI MOTYT OBITH OMYIICHBI IPH
omucanun Metoaa. IlompoOHoe mX paccMoTpeHue OyAaeT JaHO B JICKITUSX,
MOCBAIICHHBIX OMUCAHUIO KiaccoB. Ceiuac ke ynoMsiHy TOJIBKO 00 OTHOM U3
MOIU(PUKATOPOB — MOAU(DHKATOpPE TOCTymHa. Y HEro 4YeThIpe BO3MOXKHBIX
3HAUEHMS, U3 KOTOPBIX IOKA PAacCMOTPUM TOJbKO JiBa — public u private.
Moaudukatop public mokas3bIBaeT, 4TO METOJl OTKPBIT U TOCTYTIEH JJIsl BEI30BA
KJIIMEHTaMHU ¥ TIOTOMKaMH Kiacca. Moaudukarop private ToBOPHUT, YTO METOJT
IpeIHa3Ha4YeH JJIS BHYTPEHHETrO HCIOIb30BaHMS B KJIacCe€ W JOCTYMEH s
BbI30Ba TOJBKO B TEJ€ METOAOB CaMOro Kiacca. 3aMeTbTe, €clid
MOIU(UKATOp TOCTyNa OMYIIEH, TO IO YMOJYAHHUIO TIPEANOaraeTcs, 4To OH
UMeeT 3Ha4YeHHE private W METOHA SBISETCS 3aKPBITHIM ISl KIUCHTOB W
MIOTOMKOB KJIacca.

OO0s13aTeIbHBIM TIPW ONMCAHHWM 3aroJiOBKa SBJSETCS yKa3aHWE THUIIA
pe3ysbpTarta, HMEHH METoJa M KPYIVIBIX CKOOOK, HalWyue KOTOPBIX
HEOOXOAMMO U B TOM cllydae, €ClIM CaM CIHCOK (hOopMaiabHBIX apryMEHTOB
orcyTcTByeT. DopManbHO THIT pe3yibTaTa METo[a YKa3bIBaeTCsS BCeraa, HO
3HaYeHue void OTHO3HAYHO OMPEIETISAET, YTO METO PeAIU3yeTCs MPOLECTYyPOH.
Tun pesynprara, OTINYHBIN OT void, yka3piBaeT Ha (PyHKIIUIO. BOT HECKOIBKO
IIPOCTEHUIINX MPUMEPOB OMHMCAHUS METOJIOB:

void A() {...};

int BO){...);

public void C(){...};

Metonsl A u B saBnsitoTcst 3akpbIThiMU, a MeTOJ C — OTKPBIT. MeToasl A
u C peanuzoBaHbl MpoleaypamMu, a meton B — dyHkiuen, Bo3Bpaiaroei
1[EJIO€ 3HAYCHHUE.

Teno merona

CHUHTAaKCMYECKH TEJIO METOo/a SBISETCS OJOKOM, MPEACTABISIONINM
MOCJIE0BATEILHOCTh ONEPATOPOB U ONMMCAHUN MEPEMEHHBIX, 3aKJITFOYECHHYIO B
dburypusie ckoOku. Ecnu peub umer o tene GyHKUIUH, TO B OJOKE HOKEH
OBITH XOTSI OBl OJIMH OIEPATOpP, BO3BpAIAIONINi 3HaUeHUE QYyHKITUU B opme
return <BBIpaXKE€HUE™.

[lepemenHble, onmMCaHHBIE B OJOKE, CUMTAIOTCS JIOKAJIU30BAHHBIMHU B
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3ToM Osioke. B 3ammcu omepaTopoB Oj0Ka y4acTBYIOT MMEHA JIOKAJIBbHBIX
NEepEMEHHbIX 0JI0Ka, UMEHA MOJIeH Kjacca U UMEeHa apryMEHTOB METO/IA.
3HaHUE CEMAHTUKHA OIMCAHUM M ONEpaTropoB AOCTAaTOYHO JJIS
NOHUMaHUsI ceMaHTUKu Oyioka. HeoOxonumpie yTouHeHHs] OymayT JaHbl 4yThb
MO3XKeE.

Bri3oB meroga. CuHTakcuc

Kak yxe oTMedanoch, METOJ MOYKET BbI3BIBATHCA B BBIPAKCHUSIX WIIA
ObITh BBI3BAH Kak omeparop Teina Onoka. B kadecTBe omeparopa MOXET
UCITIOJIB30BaThCA JIFOOOW METO — KakK Mpoueaypa, Tak u ¢pyHkuus. Koneuno,
(GYHKIMIO pa3syMHO BBI3BIBATH KaK OINEpPaTOp TOJBKO, €CJIM OHa 00Jjajgaer
no0o4yHbIM 3P ¢dekToM. B mocnenHem ciyyae oHa BbI3BIBAETCS Paju CBOETO
mooouHoro 3¢gdekra, a BO3BpalllaeMOe 3HAUYCHUE HHUKAK HE MCIIOJIb3YETCH.
JIroboe BbIpakeHHE C TOOOYHBIM A(DPEKTOM MOXKET BBICTYINIaTh B POJHU
oIeparopa, KIIaCCHY€CKUM IIPUMEPOM SIBIISIECTCSA OoIeparop X++;.

Ecnu ’xe mombITaThCs BBI3BaTh MPOLEAYPY B BBIPAKEHUU, TO 3TO
MPUBEIET K OIIMOKE €e1lle Ha dTarne komnuisiuuu. Bo3Bpamiaemoe mnporeaypoit
3HaueHUEe void HEe COBMECTMMO C BBIpaXEHUSIMU. Tak 4TO B BBIPAKCHUSIX
MOTYT OBITh BBI3BaHBI TOJBKO (DYHKIIHH.

Cam BBI30B Me€TOAA, HE3aBUCUMO OT TOrO, NpOLEeAypa 3TO WU
GyHKIUS, UIMEET OJIUH U TOT K€ CUHTAKCHUC:

uMs_Metoaa([cmucoK (aKTHUYECKUX apryMEHTOB])

Eciu 310 oneparop, TO BBI30B 3aBEPIIACTCS TOYKOU C 3aIATOM.

Bonpocsl 111 caMOKOHTPOJISA

1 Onummure MeTOIBI Kacca.

2 OnumuTe napaMeTpbl METOHOB.

3 OnumuTe BCTPOCHHBIE (PYHKIIUU.

4 OnumuTte cnocoObl Iepeaadynd napaMeTpoB B METOIbI.

Tema 2.5 CuMBOJIBI M CTPOKHU NOCTOSIHHOM AiMHBI. Kitacesr String
u StringBuilder

CumBoJibl U cTpoku C#

Crpoku nocrtosiHHOW u mepemeHHoM nnuHbl. Knaccer Char, Charf[],
String ays paboThl co cTpokamu. M3MeHsieMble U HEU3MEHsIEMbIe CTPOKOBBIC
kiaccel. Kmacewsl .Net Framework, pacmupsitorniue cTpokoBbiii Tum. Kiace
StringBuilder

JIuteparypa: [1], ¢.223-231
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MeTtoauvecKkue peKoOMeHIauuu

B C# ectp cumBonbHBIM Kiaacc Char, oCHOBaHHBIM Ha KJacce
System.Char u wucnons3yromui  AByxOalTHyr0 koaupoBky  Unicode
MPEACTaBICHUS CHUMBOJIOB. JIIsi 3TOrO THMAa B  S3bIKE OMPEICTICHBI
CUMBOJIbHBIE KOHCTAaHTBI - CHMBOJIbHBIC JUTEpayibl. KOHCTAHTY MOXHO
3a/1aBaTh:

- CUMBOJIOM, 3aKJTFOYCHHBIM B OJTMHAPHBIE KaBBIUKH;

- escape-1ocIeI0BaTeIbHOCThIO, 3a/Ia0IIEH KO CUMBOJIA;

- Unicode-miociieqoBaTenbHOCTBIO, 3agaromer Unicode-koa cuMBoIa.

BOT HECKOJIBKO TPUMEPOB OOBSIBICHUS CHUMBOJBHBIX MEPEMEHHBIX H
paboThI C HUMU:

public void TestChar()

{

char ch1="A', ch2 ="x5A"', ch3="u0058';

char ch = new Char();

int code; string s;

ch =chl;

//mpeobpazoBaHUe CHMBOJILHOIO TUIIA B THM int

code = ch; ch1=(char) (code +1);

//mpeoOpa3oBaHUe€ CUMBOJIBLHOTO THIIA B CTPOKY

/Is = ch;

s = ch1.ToString()+ch2.ToString()+ch3.ToString();

Console.WriteLine("s= {0}, ch= {1}, code = {2}",

s, ch, code);

}//TestChar

Tpu cuMBOJIBHBIC TIEpEMCHHBIC HWHHUIIMATU3UPOBAHBl KOHCTAHTAMH,
3HAUEHUS KOTOPBIX 3aJaHbl TpPeMs pa3HbIMU criocobamu. IlepemenHast ch
OOBSIBIISACTCS B OOBEKTHOM CTHJIE, UCIOJB3YyS N€W U BBI30B KOHCTPYKTOpa
knacca. Tum char, kak m Bce Tubl C#, SBIsSETCS KIacCOM. OJTOT Kiacc
HaclieyeT CBOMCTBa M MeTonbl kijacca Object u mMeeT OOJIBIIOE YHUCIIO
COOCTBEHHBIX METOJIOB.

SIBHBIE WM HEABHBIE MpeoOpa3oBaHus MEXAY KiaccaMu char u string
OTCYTCTBYIOT, HO, Omaromaps wmetony ToString, mepemenHnle Tuma char
CTaHJAPTHBIM 00pa3oM IpeoOpasyroTcs B THUII string.

B pesynerare pabotsr mporemypsl TestChar crpoka s, moimydeHHas
CIICTIJICHUEM TPEX CHUMBOJIOB, NMPEOOPa30BAHHBIX B CTPOKH, UMEET 3HAUCHHE
BZX, nepemennas ch paBHa A, a ee kof - nepemMeHHas code - 65.
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He pa3 ormedanoce, 4To CEMaHTHMKA MPUCBAMBAHUS CIIPABEIJIMBA IIPU
BBI30BE METOJIOB M 3aMEHEe (OpMalibHBIX apryMEHTOB Ha (aKTUUECKHE.
[IpuBeny naBe MPOUEAYPHI, BBHIMOJHSIIONMINE B3aUMHO-OOpATHBIE OMNEpALUU -
MOJIyYEHHE IO KOy CUMBOJIA U MOJYYEHNE CUMBOJIA IO €r0 KOAY:

public int SayCode(char sym)

{

return (sym);

+//SayCode

public char SaySym(object code)

{

return ((char)((int)code));

}// SaySym

B nepBoii nporueaype npeodpazoBaHue K IEJIOMY THUITY BBITIOJIHSIETCS
HessBHO. Bo BTOpo#l - mpeoOpaszoBanue siBHOE. Paau yHMBEpCaqbHOCTH OHA
cierka ycioxHeHa. @DopmanbHbiii mapamerp wumeer Ttun Object, 4ro
MO3BOJISIET TEpenaBarh €l B Ka4eCTBE apryMeHTa KO, 3aJaHHbIN JHO0BIM
LEJI0YUCIECHHBIM TUIIOM. [1naroi 3a 3To ABIsSIETCS HEOOXOAUMOCTD BBITIOJIHATH
JIBa SIBHBIX ITPEOOpa30BaHMs.

Kiacc string He paspemaer U3MEHSATH CYILIECTBYIOIIIHE
00bekThl. CTpokoBBIM Kitacc StringBuilder nmo3BosisieT KOMIEHCHUPOBATH 3TOT
HEJOCTATOK. DTOT KJIACC MIPUHAIICKUT K U3MEHSIEMBIM KJlacCcaM M €ro MOKHO
HAUTH B IIPOCTPAHCTBE uMeH System.Text.
Paccmotpumkinace StringBuilder moapoOHee.

Oo6mbsBnenue ctpok. Konctpykropsl kinacca StringBuilder

OOBEKTHI ATOTO KJlacca OOBABIISIIOTCA C SBHBIM BBI30BOM KOHCTPYKTOPA
kiacca. [IoCKoNbKy cClenranbHBIX KOHCTAHT 3TOTO THUIIA HE CYHIECTBYET, TO
BBI30B KOHCTPYKTOpa JJIsi MHHUIIHATU3AINN OOBEKTa MPOCTO HEOOXOIUM.
KoHCTpyKTOp KJlacca TEperpy:keH, M Hapsaly C KOHCTPYKTOpoM 0€3
napaMeTpoB, CO3JAIOIIUM IYCTYIO CTPOKY, UMEETCs HabOp KOHCTPYKTOPOB,
KOTOPBIM MOXKHO TIepefaTh JBE Trpynnbl napamerpoB. llepBas rpynna
MO3BOJISIET 3a7arb CTPOKY WM TIOJACTPOKY, 3HAUCHHEM KOTOpOoW Oyrer
WHUIMATIM3UPOBAThCA CO3/1aBaeMblii 00bekT kiacca StringBuilder. Bropas
rpyIa mapaMeTpoB TMO3BOJISET 3a7aTh EMKOCTh OOBEKTa - 00BbEM IMaMsTH,
OTBOJMMOM JaHHOMY O3K3eMIULipy Kkiacca StringBuilder. Kaxnmas u3 atux
TPYIII HE SABJSAETCS 0053aTeIbHON U MOXKET ObITh onyiieHa. [IpumepoM MoxeT
CIIy’)KHUTb KOHCTPYKTOp 0€3 MapaMeTpoB, KOTOPBIA CO3JaeT OOBEKT,
VHULAAIU3UPOBAHHBIN ITYCTOU CTPOKOM, M C HEKOTOPOU EMKOCTBIO , 3aJaHHOU
0 YMOJIYAHUIO, 3HAUEHHE KOTOPOM 3aBUCUT OT peanu3auuu. [IpuBeny B
Ka4eCTBE MMPUMEPA CUHTAKCUC TPEX KOHCTPYKTOPOB:
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public StringBuilder (string str, int cap). IlapameTp str 3aaet cTpoky
WHUIMATU3AIIU, Cap - EMKOCTh OOBEKTA ;

public StringBuilder (int curcap, int maxcap).
[TapameTpsl curcap U maxcap 3a7al0T Ha4aJIbHYI0 M MaKCUMaJIbHYIOEMKOCTh
0OBEKTA ;

public StringBuilder (string str, int start, int len, int -cap).
[Tapametpsl str, start, len 3amalOT CTpOKy HHUIMATU3AIUU, CAP - EMKOCTh
0O0BEKTA.

Onepauuu HaJl CTPOKAMHU

Han crtpokamu »TOro kjacca ONpENETeHbl MPaKTUUYECKU TE Ke
orepalyu ¢ TOM )K€ CEeMaHTUKOM, YTO U HaJl CTPOKaMH KJiacca String:

npucBanBanue (= );

JIBE OTEpaIy MPOBEPKHU IKBUBAICHTHOCTH (== ) u ( |=);

B3saTHE HHACKca ( [] ).

Onepanust KoHKareHanuu (+) He omnpeAeieHa Hajl CTpOKaMu
kiacca StringBuilder, ee pons urpaetr metoq Append, TONMKUCHIBAIOIINI HOBYIO
CTPOKY B XBOCT YK€ CYIIECTBYIOIIEH.

Co cTpokoi 3TOro kKjgacca MOKHO paboTaTh Kak ¢ MAacCHBOM, HO, B
OTJIMYME OT Kjacca String, 3/1eCh YK€ BCE JIeNIaeTCsl Kak Ha/lo: JOMYCKaeTCs He
TOJIKO YTEHHE OTAEIHLHOIO CHUMBOJA, HO W €ro u3MeHeHue. PaccMoTpum ¢
HEOOJBIIUMH MOTU(DUKAIIMSIMH HAIll CTapblid IPUMED:

public void TestStringBuilder()

{

//Ctpoku knacca StringBuilder

//onieparuy HaJl CTpOKaMu

StringBuilder s1 =new StringBuilder("ABC"),

s2 =new StringBuilder("CDE");

StringBuilder s3 = new StringBuilder();

//s3=s1+s2;

s3=sl.Append(s2);

bool bl = (s1==s3);

char chl =s1[0], ch2=s2[0];

Console.WriteLine("s1={0}, s2={1}, b1={2}," +

"ch1={3}, ch2={4}", s1,s2,bl,chl,ch2);

s2 =sl;
bl = (s1!=s2);
ch2 =s2[0];

Console.WriteLine("s1={0}, s2={1}, b1={2}," +
"ch1={3}, ch2={4}", s1,s2,bl,chl,ch2);
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StringBuilder s = new StringBuilder("Zenon");

s[0]="L";

Console.WriteLine(s);

}//TestStringBuilder

OTOT TIpUMEp JEMOHCTPUPYET BO3MOXKHOCTH BBITIOJIHCHHS HAJ
ctpokamu  kiacca StringBuilder Tex ke omepauuii, 4YTO WM Haj
CTpokamu Kjlacca  String. B pesynbrare mnpucBaWiBaHUS  CO3/A€TCS
JOTIOTHUTENIbHAS ~ CCBhIIKA Ha  OOBEKT, Omepaluyd  TMPOBEPKH  Ha
9KBUBAJIEHTHOCTh PabOTaOT CO 3HAYCHUSMH CTPOK, a HE CO CChUIKAMHU Ha
Hux. KoHkareHanno MOXHO 3aMEHUTH BbI30BOM MeTonia Append. [losiBnsiercs
HOBasi BO3MOXKHOCTh - HM3MCHSThH OTJEIbHBIE CHUMBOJBI CTpOKH. (s Toro
yToOBl MM Kjacca StringBuilder crano mocTynmHbIM, B HPOEKT J00aBICHO
npemsioxkenue using System.Text, ccpUlalolieecs Ha COOTBETCTBYIOIIEE
IPOCTPAHCTBO UMEH.)

OCHOBHBIE METOBI

VY kiacca StringBuilder MmeTo10B 3HaUMTENBHO MEHBIIIE, YEM Y Kilacca
String. 9T0 M TOHSATHO - KJAcC CO3JAaBaJiCsl C 1IEJIbIO JIaThb BO3MOXHOCTh
U3MEHATh 3HaueHHWe CTpoku. 1o 3Toi mpuuMHE y Kiacca €CTh OCHOBHBIC
METOJIbI, TO3BOJISIOIINE BBHIMOJIHIATh TaKUE OINEpaldyd HajJd CTPOKOM Kak
BCTaBKa, YIAJICHHE W 3aMeHa IMOJACTPOK, HO HET METOAOB, MOJOOHBIX MOUCKY
BXOXKJCHUS, KOTOPHIE MOXKHO BBIMOJHATh HAJ OOBIYHBIMU CTPOKaMH.
TexHomorusi  paboThl  OOBIYHO  TaKOBa:  KOHCTPYUPYETCS  CTpOKa
kiacca StringBuilder ; BbIMoOHAIOTCS omnepaiuu, TpeOyrome HW3MEHEHUE
3HAYEHUS;, TIOJIyYeHHas CTpOKa MpeodpasyeTcs B CTPOKY Kiacca String ; Haf
3TOU CTPOKOM BBITIOJHSAIOTCS ONEpalnu, HEe TPeOYyIOIIUe U3BMEHEHUS 3HAUYCHUS
ctpoku. JlaBaiite 4yTh Oosee MOAPOOHO PACCMOTPUM OCHOBHBIE METOJIbI
kiacca StringBuilder:

public StringBuilder Append (<o6wvext>). K cTpoke, BbI3BaBIIEH
METOJI, MPUCOCINHSICTCS CTPOKA, MOJydeHHass U3 00beKTa, KOTOPHIN Tepeaan
METOJIy B KaueCTBE MapaMmerpa. MeTon meperpyeH U MOXKET MPUHUMATh Ha
BXOJIC 00BEKTHI BCEX IIPOCTBIX THUIIOB, HauHMHAs
ot char u bool g0 string u long. ITockonbKy 00BEKTHI BCEX ATUX TUIIOB UMEIOT
meton ToString, Bcerga ecTh BOBMOKHOCTB MPe0oOpa3oBaTh OOBEKT B CTPOKY,
KOTOpasi M TPHUCOCTUHSACTCS K HMCXOIHOM CTpoke. B KauecTtBe pesynbrara
BO3Bpala€TCsl CChUJIKA Ha OOBEKT, BbI3BaBIIMK MeTon. [locKOmbKy
BO3BpAIIAEMYI0 CCBUIKY HHUYEMY IPUCBAMBaTh HE HYXKHO, TO TMpPaBUIbHEE
CUHUTATh, YTO METOJ U3MCHSICT 3HAUCHUE CTPOKH;

public StringBuilder Insert (int location,<o0bekT>). MeTos BCTaBIsET
CTPOKY, TOJYyYEHHYI0 M3  OOBEKTa, B  TO3UIUI0, YKA3aHHYIO
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napameTpom location. Meton Append siBiiseTcsi ~ 4acTHBIM CIy4aem
MmeToja Insert ;

public StringBuilder Remove (int start, int len). Merox ynanser
MOJICTPOKY JJIUHBI len, HAYMHAIOTYIOCS C TTo3uIMustart ;

public StringBuilder Replace (string strl,string str2). Bce BxoxaeHus
MOACTPOKM strl 3aMeHsIt0TCS Ha CTPOKY Str2 ;

public  StringBuilder = AppendFormat  (<ctpoka  ¢dopmaros>,
<00BeKTh>). Meton sBisieTcss koMOuHaime merona Format kimacca String u
meroaa Append. Ctpoka popmaroB, rnepefaHHasi METOMY, COJIEPKUT TOJIBKO
cnenudukanuu GopmMaroB. B  cOOTBETCTBUM ¢ H3TUMHU CHeHUGUKAITUSIMU
HaxoJsATcsT W QopMmarupyroTcss oObekThl. [lomydeHHbIE B  pe3yJsbTare
(dhopMaTUpPOBAHUS CTPOKU MPUCOEAUHSIIOTCS B KOHEIl KUCXOJTHOM CTPOKH.

3a wuckIoYeHHEeM MeToaa Remove, Bce pacCMOTpPEHHBIE METObI
SBJISIFOTCSL TIEPErpyKEHHBIMU. B MX omucaHuu JjaHa cXxeMa BbI30Ba METOJIa, a
HE TOYHBIM CHUHTAKCUC IMEPErpyKEHHBIX peanu3auuil. [lpuseny npumepsl,
YTOOBI IPOAEMOHCTPUPOBATH, KaK BBI3BIBAIOTCS U KaK padOTAIOT 3TH METOJIbI:

//Metonsl Insert, Append, AppendFormat

StringBuilder strbuild = new StringBuilder();

string str = "310 3TO HE ";

strbuild. Append(str); strbuild. Append(true);

strbuild.Insert(4,false); strbuild.Insert(0,"2*2=5 - ");

Console.WriteLine(strbuild);

string txt = "A 9TO MIIEHUIIA, KOTOpPas B TEMHOM UyJIaHE

xpanutcs,”" +" B 1ome, koTopeid noctpoun Jxek!";

StringBuilder txtbuild = new StringBuilder();

int num =1;

foreach(string sub in txt.Split(',"))

{

txtbuild. AppendFormat(" {0}: {1} ", num++,sub);
b

str = txtbuild. ToString();

Console.WriteLine(str);

B stom pparmMeHTe Ko/1a KOHCTPYUPYIOTCS JIB€ CTPOKU. [lepBas u3 HuX
CO37IaeTCsl U3 CTPOK M OyJeBbIX 3HaYeHUM true u false. JIjist KoHCTpyHpOBaHUS
UCnoip3yroTcs meronbl Insert u Append. Btopass cTpoka KOHCTpyuUpyeTCs B
nukie ¢ npumeHeHueMm  meromaAppendFormat.  Pesymbratom  3TOTO
KOHCTPYUPOBAHUS SIBIISIETCS CTPOKA, B KOTOPOWU MPOCTHIE MPEAJIOKEHUS
VCXOJHOI'O TEKCTA IPOHYMEPOBAHBI.
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Bonpocs! 119 CaMOKOHTPOJISA

1 Onwmmwmre ctpoku B CH.

2 OmnumuTe MacCUB CUMBOJIOB.

3 Omunmmre CUMBOJIBHBIA THUIT JaHHBIX.
4  OnumuTe CTPOKHU THUIIA string.

Tema 2.6 PeryisipHubie BbIpa:KeHUs

Perynsipusie BbIpakenus. IIpoctpanctBo RegularExpressions u ero
KJIACCHI

CpoiicTBa U MeTOnbl Kilacca Regex M Apyrux KiaaccoB, CBA3AHHBIX C
PErYJISIPHBIMU BbIpaXEHUSAMU. [Iprumephl co31anus pETYIAPHBIX BBIPAKEHUN

Jluteparypa: [1], ¢.981-999

MeTtoauvecKkue peKoMeHIauuu

CranmapTHbIil Kiacc String TO3BOJSET BBINOIHATH HAJl CTPOKAMHU
pazIiMyHbIe OMNEpalii, B TOM YHCJIE€ MOWUCK, 3aMEHY, BCTaBKY U yJaJcHUE
noacTpok. CyIecTBYIOT CHENHaNTbHBIE OIlepaluu, Takue Kak Join, Split,
KOTOpbIe oOO0sieryaroT pa30op CTPOKM Ha BJIEMEHTH. TeM He MeHee, eCTh
KJIacChl 3a7a4 Mo 0O0pabOTKe CHUMBOJIBHOW HMHGOpPMALUM, I1I€ CTaHAAPTHBIX
BO3MOKHOCTEH SIBHO HE XBaTaeT. UToObl OOJErdyuTh perieHrue MoJ00HBIX
3agad, B Net Framework BcTpoen Oosiee MoOIIHBIN ammapar padOThl €O
CTpOKaMH, OCHOBAaHHBIM Ha PETYISIPHBIX BbIpaKeHUAX. CrnenuaibHoe
npocTpaHcTBO uMeH RegularExpression, comepKuT HabOp KJIaccos,
o0ecreunBarIIMX padoTy ¢ PEeryJSIPHBIMU BhIpaKEHUSIMHU. Bee Kitacchl 3TOro
MPOCTPAHCTBA JOCTYNHBI it C# M BCEX SA3BIKOB, UCMOJB3YIOMMX Kapkac Net
Framework.

CHHTaKCHC PETYIISPHBIX BEIPpOKCHUH

PerynspHoe Boipaxkenne Ha C# 3a7ae€TCsl CTPOKOBOM KOHCTAHTOM. DTO
MOXKET ObITb OObIYHAs WM (@ -KoHCTaHTa. Yamie Bcero, ciaemyer
UCIIOJIb30BaTh UMEHHO (@ -KOHCTaHTY. Jleno B ToM, yTo cuMBOa " \ " mIupoko
NPUMEHSETCS B PETYJSIPHBIX  BBIPOKEHUSX  KaK  JJId  3alucH
escape-mociaeoBaTeNIbHOCTe, Tak W B JApyrux curyanusx. OObIYHBIE
KOHCTAHThI B TaKUX Cly4dasx OyayT BbIJIaBaTh CUHTAKCHUYECKYIO OIIMOKY, a (@
-KOHCTAaHTBhl HE BBIJJAIOT OMIMOOK M KOPPEKTHO HHTEPIPETUPYIOT 3aMUCh
PETYISIPHOTO BBIPAXKEHUS.
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CHHTaKCUC PEryJISIPHOTO BBIPAXKEHHUS MPOCTON (HOPMYIIOM HE OMUCATh,
3]1€Ch UCTIOB3YIOTCS HA0Op pa3sHOOOpAa3HBIX CPE/ICTR:

- CUMBOJIBI U €Scape-mociie0BaTeIbHOCTH;

- CUMBOJIBl OMEpalii U CHUMBOJIbI, 0003HAYAIOIINE CHEIUAIbHbIE
KJIACCHI MHOXKECTB;

- WMEHa TPYII U 00paTHbIE CCHUIKU;

- CUMBOJIBI YTBEPXKIACHUMN U JPYyTUE CPECTBA.

KoHeuHO, perymsipHoe BBIPOKECHHE MOXKET OBITh COBCEM IIPOCTHIM,
Harpumep, cTpoka " abc " 3amaeT oOpaszel] Mmoucka, TaK 4YTO IIPU BBI30OBE
COOTBETCTBYIOIIETO METOAa OyayT pa3bICKUBATHCS OJHO WUIIM BCE BXOXKICHUS
nojctpoku " abc " B uckomyr cTpoky. Ho Moryr cyiiecTBoBaTh U OYEHb
CJIOKHO YCTPOEHHBIE PETYJISIPHbIE BHIPAKCHUSI.

Bonpocs! 11 caMOKOHTPOJISA

1  Onuimmre perynsipHbl€ BBIPAKEHUS.
2 OnwummuTte npoctpancTBO RegularExpressions u €ro Kjiacchl.
3 Onmumure CBOMCTBA M METOJIBI Kilacca Regex.

Tema 2.7 Knaccewl B .NET. CnnennnajbHbie THNBI KJIACCOB

CylniHOCTh TOHSTUSA «KJIacca» M «oObekTay. Crparerus gocTymna K
YyjieHaM Kjacca

CuHTakcuc omnucanug kinacca. YmeHsl kiacca. KOHCTPYKTOpBL.
CaoiictBa. Unnekcaropsl. Crarnueckue noist 1 Metoabl. Co3ianre 00bEKTOB.
COopka Mmycopa U 1eCTPYKTOPbI

Jluteparypa: [3], ¢.100-124

MeTtoauyecKkue peKoMeHIauuu

Knacc - 3TO mpou3BOIHBIN CTPYKTYPUPOBAHHBIM THII, BBEJICHHBIN
IIPOrPaMMUCTOM Ha OCHOBE YK€ CYILIECTBYIOIMX TUIIOB. [[pyrumu cioBamu,
MEXaHU3M KJIACCOB 33J1a€T HEKOTOPYK CTPYKTYPUPOBAHHYK) COBOKYITHOCTH
TUMU3UPOBAHHBIX JAHHBIX W TO3BOJISICT OMPEACIUThL HA0Op omepanuii Haj
STUMU JaHHBIMH.

OOmwMii CHUHTaKCHUC KJacca MOXHO OINPEIEIUTh C  IOMOIIbIO
KOHCTPYKIIHH:

class umMs_kiacca { CIMCOK _KOMITOHEHTOB };
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- UMs_KJacca - MPOU3BOJILHO BEIOMPAEMBIN HICHTU(DUKATOD;

- CIIUCOK KOMIIOHEHTOB - OTpeIeIICHUS U OTIMCaHUS
TUNMU3UPOBAHHBIX  JIAHHBIX W OpUHAJICKANMX  KiIaccy  (yHKIUH.
KomnoneHTamMmu kjlacca MOTYT OBITh  JaHHbIE, (YHKIUH, KJIACCHI,
nepevyurcsieHus, ONTOBBIC TIOJISI U UMEHa TUIOB. BHavase aJist mpocToThl Oyiem
CUMTaTh, YTO KOMIIOHEHTHI KJlacca - 3TO TUIIM3UPOBAHHbBIC JIaHHBIE (0a30BbIE U
POU3BOIHBIC) U DYHKIINY;

- BaKJIOYCHHBIM B (QUTYpHBIE CKOOKM CIUCOK KOMIIOHEHTOB
Ha3bIBAIOT TEJIOM KJIACCa;

- Telly KJlacca MPEALIECTBYET 3arojoBOK. B mpocrenmem cirydae
3aroJIOBOK KJiacca BKJIIOUAET CJIOBO class u ums;

- OIIpelelIeHuE Kilacca BCEera 3aKaHYUBaeTCsA TOYKOM C 3aIATOMN.

[Ipunagnexamue kinaccy (yHKIMM Mbl OyJleM Ha3bIBaThb METOJaMU
KJIacca UM KOMIIOHEHTHBIMU (QYyHKIUAMU. JlaHHBIE Kj1acca - KOMITIOHEHTHBIMU
JAHHBIMY WJIM 3JIEMEHTAMU JaHHBIX KJlacca.

BepHeMcss k  omnpeaenceHuro: KiacC - O3TO  THUIL, BBEIACHHBIM
NpPOTPaMMUCTOM. A, TaK KakK, KaXIbId THUI CIYXUT IS ONpeAcsiCHUs
O0OBEKTOB, OMPEICIUM CUHTAKCUC CO3/IaHUs O0bEKTA KJlacca.

UMsI_KJlacca UMs_OOBEKTa;

Onpenenenue oObEKTa Kiacca MpeAyCMaTpPUBAET BBIJICJIICHUE Y4acTKa
naMaTH W JIeJIEHHE 5JTOr0 ydacTka Ha (¢parMeHThl, COOTBETCTBYIOIINE
OTJEIBHBIM 3JIEMEHTaM 00bheKTa.

CymiecTByeT HECKOJIBKO YpPOBHEM JIOCTyNa K KOMIIOHEHTaM KJiacca.
PaccmoTpum OCHOBHBIE:

- public - uneHsl Kacca OTKPHITHI IS JOCTYTIa U3BHE;

- private - WiIeHbI KJacca 3aKpbITHI JJIs1 JOCTYIa U3BHE.

[To ymon4anutio Bce mepeMeHHbIe U QYHKIIUU, TPUHAJJICKAIINE KIACCY,
OmpeNeNieHbl KaK 3akpbIThie (private). OTo 0O3HA4aeT, 4TO OHU MOTYT
UCIIOJIB30BaThCAd TOJBKO BHYTPU (PYHKUIMI-UJIEHOB caMmoro kiacca. J[s
JIPYTUX YacTel MpOrpaMMmbl, TaKUX Kak (PyHKIwms main(), ZJOCTYII K 3aKPBITHIM
yjeHaM 3ampelieH. JTo, KCTaTH, €IWHCTBEHHOE OTIMYHME Kjacca OT
CTPYKTYPBHI - B CTPYKTYPE BCE WICHBI 10 YMOIYaHUIO - public.

C wucnonb3oBaHueM crenudukaropa goctyna public MOXHO co3naTh
OTKPBITBIM WICH Kjacca, JOCTYMHBIN JJIs1 UCTOIB30BaHUS BCeMHU (DYHKIUSAMU
porpaMmbl (Kak BHYTPHU KJ1acca, TaK U 3a €ro MnpeeaaMHu):

class umsa_kiacca

{

3aKpBIThIE IEPEMEHHBIN U (DYHKIUY;
3AIIUIIEHHBIE WIEHBl JTaHHBIX;, 3alIUMIICHHBbIE KOHCTPYKTOPHI;
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3allUIIEHHBIC METO/IbI;
public:
OTKPBITHIE TIEpEMEHHbIE U (YyHKIINH;

OOIIEIOCTYTHBIE CBOMCTBA; OOIIEAOCTYITHBIE YICHBI JIaHHBIX;
OOIIeTI0CTyTHBIC KOHCTPYKTOPBI; OOIIE/T0CTY ITHBIH TIECTPYKTOP;
0OI1IeTOCTYITHBIE METO/IBI;

} CIIMCOK UMEH OOBEKTOB;

CuHTakcuc Il 10CTyIa K JAaHHBIM KOHKPETHOIO OOBEKTA 3aIaHHOTO
KJ1acca (KaK U B CJIy4ae CTPYKTYp), TAKOB:
UMs_O00BbEKTa.uMs_4JIeHa KJIacca;

Bonpocs 111 CaMOKOHTPOJIS

1 [aiiTe onpeneieHue MOHATHIO «KJIACC».

2 JlaiiTe omnpeeneHne TOHATUIO «O0BEKTY.

3 JlalTte onpeneeHUE MOHATHIO «YJIEH KJIaccay.
4  OnummuTe CUHTAaKCUC OMUCAaHUS Kiacca.

Tema 2.8 OTHOIIEHHSI MEXKAY KIacCaMu

OTHOWIEHHUsT MEXIY KJIacCaMH: HacJeAoBaHUE, BIOKeHUE. CHHTAKCHUC
HacnenoBanusi. KOHCTpPYKTOpbl M HacjegoBaHHE. AOCTpPaKTHBIE KIIACCHI.
Bupryansubsie metonsl. CokpbiTHE UMEH. VCKitoueHne HacienoBaHus

Crartuyeckuil U AMHAMUYECKUN MOTUMOpPU3M

Jluteparypa: [1], c.108-116

MeToauvecKkue peKOMeHIauu

N3ydass marepuwanbl JaHHOW TEMbI, CIEAyeT OOpaTUTh BHHMaHHE, Ha
CBEJICHUS MPEJCTaBIICHHBIC HIKE.

HacnegoBanue - MexaHu3M CO37jaHUs HOBOTO Kiiacca u3 craporo. T.e., K
CYIIECTBYIOIIEMY KJIAacCy MOXXHO 4YTO-THOO J00aBHUTh, WM HU3MEHSITH €T0
KaKUM-THO0O0 00pa3oM MJis CO3/aHusi HOBOTO (TOPOXKIEHHOTr0) Kiacca. ITO
MOIITHBI MEXaHW3M IS ITOBTOPHOTO HCIIOJIF30BaHHUSA Koja. HacimemoBanme
MO3BOJIIET  CO3/7aBaTh  HMEPAPXUIO0  CBS3aHHBIX  THUIIOB,  COBMECTHO
UCITOJIB3YIOITUX KOJ M MHTEpdericC.

B omnpenmeneHnm W omMCcaHWMM IIPOM3BOIHOIO Kilacca IPHUBOIUTCS
CIIMCOK 0a30BBIX KJIACCOB, M3 KOTOPBIX OH HEMOCPEJACTBEHHO HACIIECIyeT
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JaHHBIE U METONbl. MeXy UMEHEM BBOJUMOIO (HOBOTO) KJlacca U CIIHCKOM
0a30BBIX KJIACCOB IIOMENIaeTCs JABoeToune. Hampumep, npu  Takom
OTpeeICHUN

class S: X, Y, Z { .. };

KJIacCc S TOpoXkJeH kiaccaMu X, Y, Z, OTKyla OH HacleayeT
KoMrnoHeHThl. HaciiemoBaHue KOMIOHEHTa HE BBIMOIHSAETCS, €CIU €ro MMSs
OyIeT HCMOJIb30BAHO B Kauye€CTBE HMEHM KOMIIOHEHTAa B OIpEACICHUU
npou3BogHOro Kiacca S. Kak yke ToBOpUIIOCh, M0 YMOTYaHUIO M3 0a30BBIX
KJIACCOB HACJEAYIOTCS METOMbl M JaHHBIE CO crueruduKaTopaMu IOCTyna -
public (o6menocrymnubie) u protected (3aiuileHHbIE).

B mopokieHHOM KJ1acce 3TH YHACeIOBaHHBIE KOMIIOHEHTHI MOTY4YaroT
cTaryc JOCTyma private, €ciM HOBBIH KJacC OIpEAesieH C IOMOIIbIO
KJII0o4eBOro cinosa class, u craryc pgocryma public, eciu HOBBIM Kiacc
OIIpEACICH KaK CTPYKTYypa, T.€. C HOMOIIbIO KIHOUYEBOTIO CJI0BA Struct.

Taxum 06pazom, pu ONpenesICHUH Kiacca

struct J: X, Z { ... };

M00bIe HacleAyeMble KOMIIOHEHTHI KilaccoB X, Z OyayT HUMETh B
Kiacce J craryc obmenoctynHbIx (public).

[Tpumep:

class B {

protected:

int t;

public:

char u;

3

class E: B { ... }; //t, u HacnenqyroTCs Kak private.

struct S: B { ... }; // t, u HacnmemyOTCA Kak public.

SIBHO W3MEHHTH yMaT4MBaeMbIll CTaTyC JOCTYIIa IPH HaCJEAOBaHUHU
MO>KHO C IOMOIIIBIO CIeU(PUKATOPOB AOCTYyMA!

- private,

- protected

- public.

Ot cnenuduKaTOpbl  JOCTYNMa  YKa3blBaIOTCA B ONHMCAHUU
IIPOM3BOHOTO KJlacca HEMOCPEACTBEHHO Mepe]l HY)KHBIMA UMEHaMK 0a30BBIX
KJIAaCCOB. YUMTBHIBasl OIpejelieHne Kiacca B, MOXXHO BBECTH CiemyIOIue
IPOU3BOHBIC KJIACCHI:

class M: protected B { ... }; // t, u HacnemyroTCs Kak protected.

class P: public B { ... }; //t - protected, u - public.

class D: private B { ... }; //t, u HacnenytoTCs Kak private.
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struct F: private B {...}; //t, u HacnenyroTCs Kak private.
struct G: public B { ... };//t - protected, u - public.
Bomnpoch! 1y caAMOKOHTPOJIS

1 OnuimmTe OTHOLMICHUS MEXY KJIACCAMMU.

2 JlaiiTe onpeaeaeHue NOHATHIO «OTHOIIIEHUE MEXTY Kilaccamm»?
3 Onumure eqMHUYHOE HacIeJOBaHHE.

4 JlaviTe onpeaeeHUE MOHATUAM «POJUTENN U HACIETHUKI !

Tema 2.9 Ctpykrypsl. [lepeunciaenust

Pa3BepHyThIN U CCHUTOUHBIN TUITBI. CTPYKTYPBI
Cunrtakcuc ctpykryp. Co3gaHne M UCIOJNb30BAHUE CTPYKTYp M HX
aneMeHTOB. Ilepeuncnenns. CunHrakcuc niepeuncneHuii. Ha3nauenwue,

CO3/IJaHHUE M MCITOJIb30BaHUE TTEPEUNCIICHHI
Jluteparypa: [3], ¢.212-220

MeToauvyecKkue peKOMeHIauu

B OOII mraBHas posib, KOTOPYK) HWIPAOT KJIACChI, COCTOUT B 3aJIaHUU
TUIA JaHHBIX. B 3TOW ek, Kak 1 BO MHOTHX JIPYTHX, TOBOPS O Kilaccax,
OylleM HMMETh B BHUJY HMMEHHO ATy POJb. XOTS CJEIyeT NOMHUTh, YTO
HEKOTOPBIE KJIACChl MOTYT UIPaTh TOJIBKO OAHY POJIb - POJIb MOAYJA, U IS
HUX HEBO3MOXHO CO3/7aBaTh OObEKThI. Takue CEpBHUCHBIE KJIACCHI MOAPOOHO
paccMarpuUBaliCh B TMPEABIAYIICH JEKIHUW, a TPUMEPHI TAKUX KJIACCOB
MOSIBJISLIIUCh MHOTOKPATHO.

Paccmarpum KJIACCHlI, 3a4ar0IIUe TUIT JAHHBIX.
Takoit kiacc T npencraBiser onvcaHue MHOKECTBA OOBEKTOB - SK3EMILISIPOB
KJlacca, 3a7aBas UX CBOMCTBa W moBeaeHue. Eciu kimacce npeacTasiser coOoi
TEKCT - CTAaTUYECKOE OMMCaHue, TO OOBEKTHI KJIacca CO3Jal0TCsl TUHAMUYECKU
B Tpoiiecce paboThl mporpammbl. Kak npaBuio, o0bekThl ki1acca T co3patorcs
B JIpyIMX KJaccax, SBIMIOMMXCS KIWeHTaMu Kkiacca T. Paccmorpum B
KJIIMEHTCKOM Kjlacce OOBsIBIICHME O0O0beKkTa Kiacca T, BBIMOJHEHHOE C
VHULHUAJIN3AACH:

T x =new T();

OObekTaM HYy)KHA MaMsATh, YTOOBI C HUMH MOXHO OBLIO paldoTaTh.
PaccmotpuM aBE KilacCHYECKUE CTPATETUU BBIACICHUS TAMSITH U CBSI3bIBAHUS
00BbEKTa, CO3/1aBa€MOT0 B TIAMSTH, U CYIITHOCTH, OObSIBJICHHOHN B TeKkcTe. ECTh
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1Ba TuIa namatu - ctek ( stack ) u kyua (‘heap ). CymHoctu X B CTeke Bcerja
OTBOJAUTCS NMaMATh, HO KakKasi MaMsTh - 3aBUCUT OT TOTO, K Pa3BEPHYTOMY WJIU
CCBUJIOYHOMY THUITYy OTHOCHUTCS Kiacc T.

Onpenenenne 1. Eciu kinacec T OTHOCUTCS K pa3BEpHYTOMY THILY, TO B
CTEKE CYIIHOCTH X OTBOJUTCS MaMsTh, HeoOxonumas oObekTy Kiacca T.
[oBOpsT, 4TO OOBEKT pa3BOpauMBAETCs Ha MAMSITHU, MKECTKO CBSI3aHHOM C
CYIIHOCTBIO X. DTy HaMATh CYIIIHOCTh X HU C KEM HE Pa3/ICIIsIET.

Omnpenenenne 2. Ecnm kitacc T OTHOCUTCA K CCBUUIIOYHOMY — THILY,
TO MaMsITh OOBEKTY OTBOJMTCS B Kyd€, a B CTEKE CYUIHOCTH X OTBOAUTCS
JOTIOJTHUTEbHAS MTaMSITh, COJIEpKaIasi CChUIKY Ha OOBEKT.

JIns pa3BepHYTOTO THUIMA XapaKTEPHO TO, YTO KaxJas CYIIHOCTb HHU C
KEM HE pPa3lIeISIET CBOIO MAMSTh; CYIIHOCTh YKECTKO CBSI3BIBAETCA CO CBOUM
00beKkTOM. B 3TOM cnydae CymHOCTh U OOBEKT MOKHO M HE pasjinyaTh, OHU
CTAHOBATCS HEACTUMBIM MOHITHEM. {151 CCBIIIOUHBIX TUMOB CUTYAlUSl MHAS -
HECKOJIBKO CYIIHOCTEH MOTYT CChUIAThCS Ha OJUH M TOT ke OOBEKT. Takue
CYIIHOCTH PpA3AENSAIOT NaMATh U SIBISIFOTCA  Pa3HbIMM HMEHAMHU OJHOTO
oObekTa. I[lone3Ho MNOHUMATh pa3HUIY MEXIY CYHIHOCTBIO, 3aJlaHHOMN
CCBUIKOM, 1 OOBEKTOM, Ha KOTOPBIA B TEKYIIU MOMEHT YKa3bIBAE€T CCBHLIKA.
3amMeTuM, 4TO TUI OOBEKTA B Kyu€ MOXKET HE COBIAJaTh ¢ 0a30BBIM TUIIOM
CYIIIHOCTH, 3aJlaHHbIM KjaccoM T. bosiee Toro, TUIbl 0OBEKTOB, C KOTOPHIMU
JTUHAMUYECKN CBSI3BIBACTCA CYIIHOCTb, MOTYT OBITh Pa3JWYHBIMH, XOTS U
TpeOyeTcsa omnpeaereHHoe coriacoBanre TUmnoB. [logpoOHee 3TH BoOMpOCHI
OyyT 00CYKIaThCsl IPU PACCMOTPEHUM HACIEAOBAHUSI.

Pa3zBepHyTblE ¥ CCBUIOYHBIE THUIIBI MOPOXKIAKOT JIBE Pa3JIUYHBIC
CEMAaHTUKU. PaccMoTpuM npucBanBaHHUE:

y=X

Korma cymHoOCTh y IpUHAIVIEKUAT PA3BEPHYTOMY THILY, 3HAYEHHUS TOIEU
00BbEKTa, CBSI3aHHOTO C CYIIHOCTBIO Y, MPHU TMPUCBAUBAHUU W3MEHSIOTCS,
moiaydass 3HaYeHMs II0Jie 0O0beKTa, CBs3aHHOrO C X. HamomHuM, d4TO
IIOJISL Y XPAHATCA B CTEKE.

Korna CYIIHOCTh Y TPUHAJICHKHUT CCBIJIOUHOMY THUITY,
MIPOMCXOJIUT MPUCBAUBAHUE CChUIOK. CChUIKA y MOTYYAET 3HAYEHUE CCHUIKH X,
u 00e OHM TOC]I€ TPUCBAMBAHUS YKa3bIBAIOT HAa OJIWH U  TOT
e 00beKT. OOBEKT B Kyue, Ha KOTOPBI 10 MIPYCBAUBAHHUS
yKa3blBaja CChUIKA y, TEPSIET OJHY W3 CBOUX CCBUIOK U, BO3MOXHO,
CTAHOBUTCS "BHUCSIUUM'" OOBEKTOM 0€3 CCBUIOK, CTAaHOBICH HJOOBIYEH A
cOoplImKa Mycopa.

PaccmoTpuM onepaninio NpoBepKU 0ObEKTOB Ha SKBUBAJIEHTHOCTD:

if(x==y)
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JInst pa3BEepHYTHIX TUTIOB OOBEKTHI X U 'y SKBUBAJICHTHBI, €CIIn
SKBHUBAJICHTHBI 3HAYEHHUS BCE€X MX mnoyiel. JlJIsi CChUIOYHBIX THUIIOB
OOBEKTHI XU Y SKBUBAJIEHTHBI, €CJIA SKBUBAJICHTHBI 3HAYEHUS CCHUIOK.

S3pIK  MpOrpaMMHUpPOBAHUS JOJDKEH IMO3BOJATH INPOTPAMMUCTY B
MOMEHT OMNPENEIICHUSI KJacca yKaszarb, K PAa3BEpPHYTOMY WA CCBHUJIOYHOMY
TUMY OTHOCHUTCS Kjlacc. B sa3bike C# 3TO Jnenaercs ClAeAyIOIMUM 00pa3oM.
Eciu oObsBieHMe Kiacca 3a7aeTcsi C HCIOJIb30BAHUEM  CIIYXKEOHOTO
cioBa class, To Takoi KJ1acC OTHOCHUTCS K CChIJIOYHBIM THUIIAM.

public class A { ... }

Eciu oObsiBieHHE Kiacca 3aJaeTcs C HMCIOJIb30BAHUEM CITY:KEOHOTO
CJI0Ba struct, TO TAaKOW KJIACC OTHOCUTCA K Pa3BEPHYTBHIM THUIIAM, KOTOPbIE
TaKX€ Ha3bIBAIOT 3HAYMMbBIMU TUIIAaMU WM value Tunamu.

public struct B { ... }

K 3Ha4uMbIM THUIIAM OTHOCSITCS BC€ BCTPOCHHBIE apUPMETHUYECCKUE
THUIIbI, OyJIEBCKUN THII, TEPEUUCTCHUSA, CTPYKTYypbl. K CCHUIOYHBIM THIIAM
OTHOCSITCSI MacCHUBBI, CTPOKH, Kiacchl. Tak MOxHO 1 B C# CHPOEKTUPOBATh
CBOM COOCTBEHHBIN KJIacC TaK, YTOObl OH OTHOCHJICA K 3HAYUMbBIM THUIIaM?
OTBET Ha 3TOT BONPOC - MOJOKUTEIbHBIMA, XOTS U C PSAOM OTOBOPOK. Jliis
TOTO YTOOBI KJIACC OTHECTH K 3HAUMMBIM THUIIAM, €r0 JAOCTaTOYHO OOBABUTH
KaK CTPYKTYDY.

CrpykTypa - 3TO YacTHBIM Ciy4dall kiacca. MICTOpHUYECKH CTPYKTYPHI
UCIIONB3YIOTCA B A3bIKaX NPOTPaMMHUPOBAHUS PaHbIIE KIaccoB. B sA3bIkax
PL/1, C, Pascal onu mpencraBisiiii coOOOM TOJIBKO COBOKYITHOCTH JTaHHBIX
(momne#t kiacca), HO HE BKJIFOYAIA HU METOJOB, HU cOObITUM. B si3piKe C++
BO3MOKHOCTH CTPYKTYp OBUIM CYHIECTBEHHO pACUIMPEHBbI, U OHHU CTajH
HACTOSIIMMH KJIACCAMU, XOTS U C HEKOTOPBIMU OrpaHuYeHusIMU. B s3bike C#
COXPAaHEH UMEHHO TAaKOU MOJIXOJ K CTPYKTypaM.

Uem crieyeT pyKOBOACTBOBATHCS, Aesasi BEIOOP MEXKIY CTPYKTYpOU U
xkjaccom? Ilomararo, MOXKHO TIOJIB30BATHCS CIEAYOIIUMU TPABUIIAMMU:

- €CJIM HEOOXOJUMO OTHECTHU KJIACC K Pa3BEpPHYTOMY THUITY, JEIANUTE €ro
CTPYKTYPOHU;

- €CIIM 'y KJjlacca YHCIIO IIOJIEM OTHOCUTEIBHO HEBEJIMKO, a YHUCIO
BO3MOKHBIX OOBEKTOB OTHOCHUTEIIBHO BEJIUKO, JIENIAiTe €ro CTpyKTypou. B
TOM clly4ae MamMmsITh OObekTaM OyAeT OTBOJUTHCS B CTEKE, HE OyayT
CO3/1aBaThCsl JIMIIHUE CCHUIKM, YTO TO3BOJIUT TMOBBICUTH 3()PEKTUBHOCTH
UCIIOJIb30BaHUs IaMSTH;

- B OCTJIBHBIX CIIyYasiX MPOEKTUPYUTE HACTOSIIUE KIIACCHI.

[TockobKy Ha  CTPYKTYpPbl HAaKIAABIBAKOTCS  JOTOJIHUTEIIbHBIE
OTpaHUYEHHUSA, MOXKET BO3HUKHYTh HEOOXOAMMOCTh B KOMIIPOMHUCCE -
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COIJIACUTBCA C OrPAaHUYEHUSIMH U  HCIOJB30BaTh CTPYKTYypy JHOO
MOKEPTBOBAaTh  Pa3BEPHYTOCTbIO U  A((PEKTUBHOCTBIO U  paboTarh C
HacTosAmUM KinaccoM. CTOMT OTMETHTB: KOIZla TOBOPUTCS, YTO BCTPOCHHBIE
TUIIBI - Int U IpYTUE - MPEACTABISIIOT COOOM KiIacchl, TO, HA CAMOM JeJie, PeUb
UJIET O KJIaccax, pealu30BaHHbIX B BUJIE CTPYKTYP.

CuHTakcuc  OOBSBIEHUS  CTPYKTYpPbl  AHAJIOTMYEH  CUHTAKCHCY
OOBsIBICHUS KJlacca:

[aTpuOyThI |[ MOAM(DUKATOPHI |StructiMsi_CTPYKTYpPBI[ :CIUCOK _MHTep(deiicoB

{Teno CTPYKTYypHI}
Bomnpocs! 1151 caMOKOHTPOJIS

1 [aiiTe ompeneneHUe TMOHATHSIM «Pa3BEPHYTHIM W CCHUIOYHBIN
THIIBD.

2 JlaiiTe ONpEeaeIeHUE MOHATHIM «CTPYKTYPbDY, «IIEPEUUCIEHUS.

3 OnummMTe CUHTAKCUC CTPYKTYP U MEPEUUCICHUN.

Tema 2.10 UnTepdeiicnl

Nutepdeiickl Kak dYacTHBIM cCiydall Kiacca M UX Ha3HauYCHUE.
MHOXk€eCTBEHHOE HACIEIOBAHUE

Cuntakcuc u crTpykrypa wuntepdeiica. CrangapTHble HHTep]eichl
cpenbl .NET (IComparable, ICloneable u ap.)

Juteparypa: [1], c.122-128

MeTtoauyecKkue peKoMeH auuu

W3yyass marepuayibl TaHHOW TEMBbI, CIEAyeT OOpaTUTh BHUMAaHHUE, HA
CBEIECHUS NPEICTABICHHBIC HUXKE.

HUutepdeiicel — 3TO0  emie  OAMH  MHCTPYMEHT  pealu3aluu
nonumopduszma B Cu-mapn. MaTtepdeiic npeacrtapiseT codoit HAOOp METOJI0B
(CBOMCTB, COOBITUH, MHAEKCATOPOB), pEaTU3aALMI0 KOTOPBIX JOJIKEH
o0ecrneynTh KJIacc, KOTOPBIN peanusyeT uHTepdeic.

HNuTtepdeiic MOXET comepx aTb TOJBKO CHTHATYypbl (MMsSI W THUIIbL
napamMeTpoB) CBOMX uieHOB. VHTepdeiic He MOXKET coaepikarhb
KOHCTPYKTOPBI, 1MOJsl, KOHCTAHThI, cTaTudyeckue wieHbl. Co3/aBarb 0OBEKTHI
uHTepdelica HEBO3MOKHO.

OO0bsBieHue untepdeiica
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WNutepdeiic — 3To enuHMIla ypOBHS Kilacca, OH OOBSBISETCA 3a
npenesiaMy Kjacca, Ipy OMOIIY KITFOUeBOTo clioBa interface:
interface [Somelnterface

{

// Teno untepderica

b

* Nmena uHTepdeiicaM MPUHATO NaBaTh, HauMHas ¢ mnpedurca «I»,
9TOOBI Cpa3y OTIWYATh TJE Kilace, a Iae nHTepderic.

BuyTtpu wuHTEepdeiica OOBSIBISIOTCS CUTHATYphl €ro  YICHOB,
MOIU(UKATOPHI JOCTYIA YKa3bIBaTh HE HYXKHO:

interface [Somelnterface

{

string SomeProperty { get; set; } // cBolicTBO

void SomeMethod(int a); // meTon

b

Peanuzanus narepdetica

UtoObl yKazaTh, UTO KJacc peanuzyeTr uHTepdeiic, HeoOXoaumMo, Tak
e, KaK ¥ TIPU HaClIeJOBAaHUHU, TTOCTIe UMEHH Kjlacca U JBOETOUYHS yKa3aTh UMs
untepdeiica:

class SomeClass : ISomelnterface // peanuzanus wuHTepdeiica
[Somelnterface

{

// Teno Kiacca

Kinacc, xotopeiii peanusyer uHTEpdenc, MTOKEeH MPeaoCTaBUTh
pean3aluio BceX WICHOB uHTepdeiica:

class SomeClass : ISomelnterface

{

public string SomeProperty

{
Get

{

// Tenmo get akceccopa

§
Set

{

// Teno set akceccopa

j
b
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public void SomeMethod(int a)
{
// Teno meroaa
}
b

Bonpocs! 111 CAaMOKOHTPOJIS

1 OnuimmTe CHHTAKCUC U pealin3aiuio nHTepdeiic.
2 OnummuTe OCHOBBI pabOThI ¢ 00bEKTAMU Yepe3 UHTEpPEIiC.
3 Onumute crangaptabie nHTEpPeiichl. NET.

Tema 2.11 O0padoTKa HCKJIIOYMTEIbHBIX CHTYANH

Buaer ommboxk B mporpammax. MCKmouWTENbHBIE  CHUTYaIlHH.
O6paboTka HUCKIIOYUTENIBHBIX  cuTyanuid. CocTaBisiomme Iporecca
oOpabotkn wuckmodeHuid. Co3IaHWE II0JIh30BATCILCKUX KJIACCOB IS
00pabOTKU UCKITFOUEHUI

Jluteparypa: [1], c.163-171

MeTtoauyecKkue peKoMeHIauu

B Net €CTh COOBITHE AppDomain CurrentDomain
UnhandledException koTtopoe BBI3BIBAaCTCS MJIS BCEX HE IEPEXBAauCHHBIX
uckioueHuit. OHO  TO3BOJSAET MNPWIOKEHUIO 3amucaTbh B JKypHal
nHpOpMaALMI0 00 HCKIIUYEHHH JI0 TOr0, KaK CHCTEMHBIH 0OpabOTUMK II0
YMOJYaHUIO COOOIIUT TIONB30BATENII0 00 HCKIIOYCHUU U TMPEKPATUT
BBITIOJIHCHUE TIPUJIOKEHUA. Ecim nMeeTcs A0CTaTOYHO HH(POPMAIMH O
COCTOSIHMM TIPUJIOKEHUS, MOKHO BBITIOJIHUTH JIPYTHe JCHCTBUS, TaKUE Kak
COXpaHEHUE JaHHBIX MPOTPaMMbl JUIsI TOCJEAYIONIEr0 BOCCTAaHOBJICHHUS.
Pekomenyercss NeicTBOBaTh OCTOPOXKHO, IMOCKOJIBKY JaHHBIC MPOTPAMMBI
MOTYT ObITh MOBPEXKACHBI, €CIIM UCKITI0OUEHUE HE 00pabOTaHoO.

Coomwitre Application. ThreadException mo3Bossier MPUIIOKEHUIO
Windows Forms o0pabaThiBaTh MCKJIIOUEHHS, BO3HUKAIOIIME B TMOTOKaX
Windows Forms, xoTopsie B MPOTUBHOM Ciydae He ObUIU Obl 0OpabOTaHBI.
[Ipucoeaunute o6paboTunku coObiTHil K coObITHIO ThreadException, 4ToObI
oOpaboTarh ATH MCKIIOUEHHUS, KOTOPhIE OCTaBAT MPUJIOKEHHE B
HEONPEICICHHOM COCTOSHUU. ECIM 3TO BO3MOXKHO, HMCKJIIOYEHUS CIETyeT
00paboTaTh ¢ MOMOIIBIO OJIOKOB CTPYKTYPHOU 00paOOTKHU UCKITIOYCHUH.
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Yto06sl 100aBUTH CBOM MI00ATBHBIN 00pa0OTUUK MCKIIFOUEHHUM, HYKHO
MOJITUCATHCS HA JaHHBIC COOBITHS:
AppDomain.CurrentDomain.UnhandledException += delegate( object
sender, UnhandledExceptionEventArgs args )

{

Trace. WriteLine( "Global exception: " +
args.ExceptionObject. ToString( ) );

55

Application.ThreadException =~ +=  delegate(  Object  sender,
ThreadExceptionEventArgs args )

{

Trace.WriteLine( "Global exception: " + args.Exception. ToString( ) );
Environment.Exit( 0 );

s
Bonpocsl 111 CaMOKOHTPOJIS

1 Onumure cpencrsa st 0OpabOTKU HUCKIIOUUTENbHBIX CUTYallUld B
sa3bike CH.

2 Onumute 00pabOTKy UCKIIOUUTENbHBIX CUTYyaIUH.

3 OnuiuTe COOBITHS ISl UCKITIOYUTENIbHBIX CUTYaIUi.

Tema 2.12 Jlesierarsol, 11MO1a-BbIPAKEHUS U COOBITHS

Jlenerarel 1 ux Ha3HaueHUE. O YHKIIMOHAIBHBIN THUIL

Cunrakcuc gnenerara. Kmaccet Delegate u  MulticastDelegate.
Onepanun Hax aeneraramu. KomOuHupoBanue aeneratoB. CIMCOK BbI30BOB.

Jluteparypa: [1], ¢.145-153;

MeTtoauyecKkue peKoMeHIauuu

Jleneratbl TPEACTABIAIOT TakKWe OOBEKTHI, KOTOPhIE YKa3bIBAIOT Ha
MeTonbl. To €cTh Jenerarbl - 3TO yKaszaTreld Ha METOJAbl U C ITOMOIIBIO
JACJICTAaTOB Mbl MOKEM BbI3BATH JAdHHBIC MCTO/bI.

OnpeneneHue aeneraroB. MeToapl, Ha KOTOPBIC CCBHLIAIOTCS JICJIeTrarhl,
JIOJDKHBI UMETh T€ K€ IapaMeTPhl M TOT K€ THII BO3BPAIIaeMOIr0 3HAYCHUSI.
CoszmaauM qBa Jeserara:

delegate int Operation(int X, int y);

delegate void GetMessage();
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Jlns oObsiBIEHUSI Jienerara HMCIOJIb3yeTcsl KioueBoe clioBo delegate,
II0CJIE KOTOPOro MAET BO3BpAlllaeMblil THUII, Ha3BaHME U napamerpsl. [lepBblii
Jienerar ccbutaeTcss Ha (QYHKIMIO, KOTOpas B KadyecTBE TMapamMeTpoB
MpPUHUMAET JiBa 3HAUCHMS THUIIA int U BO3BpallaeT HEKOTOpoe 4uciio. Bropoii
JieNieraT CChUTaeTcss Ha MeTojx 0Oe3 IapaMeTpoB, KOTOPBIH HHYETro He
BO3BpAIIIACT.

YToOBI HCIIOJIB30BATh JEJIETaT, HaM HaJI0 CO3JaTh €ro OOBEKT C
MIOMOIIIbI0 KOHCTPYKTOpa, B KOTOPBIM MBI IIepedacM ajapec MeTofa,
BBI3BIBAEMOTO JiejeraroM. UToObl BBI3BaTH METOJ, Ha KOTOPHIA YKa3bIBaeT
Jiesierar, HaJio ucnoiib3oBarh ero meton Invoke. Kpome toro, nenerarst MoryT
BBHITIOJIHSITBCS B aCHHXPOHHOM PEKHME, NMPH 3TOM HaM HE HaJ0 CO371aBaTh
BTOpPOM TOTOK, HAM HaJ0 JHIIh BMECTO MeTona Invoke mcmonbp3oBarh mapy
metonoB Beginlnvoke/EndInvoke:

{

GetMessage del; // 2. Co3naem nepeMeHHYIO Jeerara
if (DateTime.Now.Hour < 12)
{
del = GoodMorning; // 3. [IpucBanBaeM 3TOM MMepEeMEHHOU
aJpec MeToaa

b

else

{
del = GoodEvening;
J

del.Invoke(); // 4. Bei3piBaeM MeTON
Console.ReadLine();

b

private static void GoodMorning()

{
Console.WriteLine("Good Morning");

}

private static void GoodEvening()

{
Console.WriteLine("Good Evening");
h
h

C nmomorpto cBoiictBa DateTime.Now.Hour nmonydaem Tekymmuii gac.
B 3aBUCHMOCTM OT BPEMEHH B JEJIeraT MEPENACTCA aapec OIMPENEIECHHOIO
merona. O0paruTe BHUMAHHUE, YTO METOJbI 3T UMEIOT TO K€ BO3BpAIlaeMOE
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3HaUeHWE M TOT K€ Habop mapaMeTpoB (B JAaHHOM CiIy4dae OTCYTCTBUE
napamMeTpoB), UTO U JIeJIEeTaT.
[TocMoTpuM Ha mpUMepe IPyroro jaesnerara:
class Program

{

delegate int Operation(int x, int y);

static void Main(string[] args)
{
// IprcBanBaHUE aJipeca METOoAa Yepe3 KOHTPYKTOP
Operation del = new Operation(Add); // nenerar yka3biBaeT Ha
meron Add
int result = del.Invoke(4,5);
Console.WriteLine(result);

del = Multiply; // Teneps aenerar yka3zpiBaeT Ha Mmetoa Multiply
result = del.Invoke(4, 5);
Console.WriteLine(result);

Console.Read();
h

private static int Add(int x, int y)

{

return x+y;
;

private static int Multiply (int x, int y)

{

return x * y;
b

;

3necy omucaH crmoco0 MpHCBaWBaHUs JiefieraTy ajgpeca METoJa 4epes
KOHCTPYKTOP. M MOCKOJIbKY CBSI3aHHBIA METOJ, Kak W Jejerar, UMeeT JBa
napameTpa, TO TpH BbI3OBE jenerata B Meron Invoke Mbl mepemaeMm jBa
napameTpa. Kpome Toro, Tak kKakK MeTojA BO3BpalllaeT 3HAuYCHHE THUIMA Int, TO
MBI MOKEM IIPUCBOUTH pe3ynbrar paboThl Merona Invoke xakoi-HUOYIH
IIEPEMEHHOM.

Meron Invoke() mpu  BbI30BE  Jelerata MOXKHO — OMYCTUTh U
UCIIOJIB30BaTh COKPAILEHHYIO (PopMy:

del = Multiply; // Teniepp nenerar ykassiBaeT Ha meToq Multiply
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result = del(4, 5);
To ecTh menmerar MOXKHO BBI3BIBATh KaK OOBIYHBIM METOJ, IEpeiaBast
E€My apTyMCHTBI.

Bonpocs! 111 caMOKOHTPOJISA

1  JlaliTe onpeneneHne NOHATUIO «JIEJIETaTy.

2 JlaiiTe omnpeaeneHue NOHATUIO «(YyHKITMOHATBHBIA TUID.

3 Onumwure  CUHTAKCHC  Jenerara, kiaccel — Delegate wu
MulticastDelegate.

Tema 2.13 JIamOga-BhIpaKeHHU S

JIsiMO1a-BbhIpakeHUsI. AHOHUMHBIE METO/IbI
Jluteparypa: [1], ¢.145-153;

MeTtoauyecKkue peKoOMeHIauuu

JIssMOna-BeIpaskeHUs MPEJICTABIISIIOT YIPOLIEHHYIO 3alIUCh aHOHUMHBIX
MEeTONOB. JIsMOma-BeIpaKeHUs TO3BOJISIOT CO3/1aTh €MKHUE JIAKOHWUYHBIE
METO/IbI, KOTOPhIE MOT'YT BO3BpaIllaTh HEKOTOPOE 3HAYEHUE M KOTOPHIE MOYKHO
nepeaarh B Ka4eCTBE MapaMeTpoB B JIPYTrUe METO/BI.

JlaMOia-BbIpaXKEHUST HMMEIOT  CIEAYIOMIMI CUHTAaKCUC: CJeBa OT
1sMOIa-orepaTopa => OonpeeseTcsl CIUCOK IMapaMeTpoB, a cropaBa OJIOK
BBIPAXKEHUM, HCIOJB3YIONIMNA 3T MapaMeTphl: (CIIUCOK IapaMeTpoB) =>
BhIpakeHue. Hanpumep:

class Program

{

delegate int Operation(int X, int y);

static void Main(string|[] args)

{
Operation operation = (X, y) => X +y;
Console.WriteLine(operation(10, 20)); /30
Console.WriteLine(operation(40, 20));  // 60
Console.Read();

Bonpocs! 111 CaMOKOHTPOJIS
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1 aiiTe onpeneneHne MOHATHIO «JISIMO/1a-BbIPAKEHUE.
2 OnummTe CUHTAKCUC JISIMOa-BbIpaXKEHUSI

Tema 2.14 CoObiTHA

CoObITHs

Cunrakcuc coonitus. Kmacc Sender u kmaccel Receivers. Jlenerarsl u
coObITusA. CBsi3biBaHUE 00paboTunka ¢ coObiTHEM. CBs3bIBaHUE 00pabOTUNKA
c coObiTueM. OrtkiroueHue oOpabotunka. Kiaccel ¢ cOOBITHSMU,

nomnyckaembie .Net Framework
Jluteparypa: [1], c.145-153; [5], 294-308

MeTtoauyecKkue peKoOMeHIauuu

B C# kaxnoe coObITHE oOmpeAeseTcs AejeraToM, OIMCHIBAIOIINM
cur"arypy coodmienus. O0bsBIeHHE COOBITHS - 3TO JBYXATAIHBIN MPOIIECC.

Bnauane oObsiBisieTcsl aenerar - (PyHKIIMOHAJIBHBIN KJIacc, 3a/1arolui
curHarypy. Kak oTmedasoch npu pacCMOTPEHUM JEJIEraroB, OOBSBICHUE
Jejerata MOXET OBbITh TIOMEIIEHO B HEKOTOPBIM KJacc, Hampumep,
kiacc sender. Ho warmie Bcero 3To oOBsBICHHE HAXOIUTCS BHE Kiacca B
npocTtpancTBe UMEH. I[OCKOJIBKY OflHA W Ta K€ CUTHATypa MOXET OBITh y
pPa3HBIX COOBITHM, JJIS HUX JOCTAaTOYHO HMMETh OAHOTo jenerara. Jms
HEKOTOPBIX COOBITMM MOXKHO HCIIOJb30BaTh CTaHJAPTHBIC JeJIerarThl,
BCTPOCHHBIE B Kapkac. Torja 10CcTaTouHo 3HATh TOJIBKO UX UMEHA.

Ecnu nenerar ompeneneH, To B kiacce sender, CO3a0MeEM COOBITHS,
JIOCTaTOYHO OOBSIBUTH COOBITHE KaK DK3EMILISIP COOTBETCTBYIOIIETO Jeierara.
DOT0  Jenaercs  TOYHO  Tak K€, KaKk W 0NOpu  OOBSBICHUU
(GYHKIHMOHABHBIX DK3EMIULIPOB  jaenerata.  MckiroueHuem  sBIseTCS
no0aBiieHHE CILyKE€OHOTO cyoBa event. dopManbHbI CUHTAKCUC
OOBSABJICHUS TaKOB:

[aTpuOyTHI| [MomuduKaropsl]event [TUI, 3adaHHBIA JeleraToM| [mms
COOBITHS |

Yame Bcero arpuOyThl HE 3aJal0Tcs, a pabdoTa MPOUCXOIUT C
monudukaropom nocrtymna - public. [IpuBenem npumep oOBABICHUS Aeiierara
U COOBITHS, TIPEACTABIISIIONIECTO YK3EMILIAP ITOTO Jejerara:

namespace Events

{



47
public delegate void FireEvent(int day, int building);
public class TownWithEvents

{

public event FireEvent fireEvent;
+// TownWithEvents

}//namespace Events

B »stom mnpumepe B kiacce TownWithEvents BBeieHO coObITHE.
Henerar FireEvent onuckiBaeT  kjiacc  COOBITHUM, CHUTHAaTypa  KOTOPBIX
COJICP)KUT JIBa apryMeHTa, Xapakrtepusyromux coobitue. O0nekT fireEvent B
kiacce TownWithEvents sBnsiercss  dKk3eMIUIIpoM  Kjlacca,  3aJlaHHOIO
neneraroM. Ilockonbky OH cHaOXxeH MoaudukaTopom event, OH SIBISETCA
COOBITHEM CO BCEMHU BBITEKAIOIIMMM OTCIOAA MOCIEACTBUSIMU. Monudukarop
noctyma public gemaer coObITHE JOCTYHHBIM JJIi  KJIMEHTOB  KJjacca,
00padaThIBAIOIIETO ATO COOBITHE.

Bomnpocsl 111 caMOKOHTPOJISA
1 Kakue cymecTByrOT onepanuy Hal JejIeraTaMu?

2 JlaiiTe onpeseiaeHue MOHATUIO COOBITHEY.
3 Onmmurte cMHTaKcHC coObITH, Kiace Sender u kiraccel Receivers.
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3amaHus HA JOMAIIHIOI0 KOHTPOJIbHYIO padoTy 1Mo y4eOHOMY
npeametry «KoHcTpyHpoBaHue MPpOrpamMm M sI3bIKH
MPOrpaMMHUPOBAHUS»

1-60 TeopeTuyeckue BOMPOCHI

1 JlaliTe ompeneneHue TMOHATUIO OOBEKTHO-OPHUEHTHPOBAHHOTO
POrpaMMHUPOBAHMUSI.
2 Ilepeuniciure  HPUHIUIBI  OOBEKTHO-OPUEHTUPOBAHHOTO

IporpaMMUPOBaHUS: TOIUMOP(HU3M, HACIETOBAHUE, HHKATICYISLINSL.
HaiiTe onpeneneHre NOHATHIO CPeIbl Pa3padOTKHU.
JlaliTe onpeaeneHne NOHSATHUIO COCTAaB CPEAbI pa3padOTKHU.
JlaliTe onpeneneHre MOHATHUIO TIaTPOPMBbI TPOrPaMMUPOBAHHUSI.
Onummre cxemy BbINOJIHEHUS porpamMMsl B .NET.
Onumute cpeny paspadotku Microsoft Visual Studio .NET.
OnuiuTre cpeny KOMIWIAIMU MPOrpaMMbl Cpedy pa3paboTKu

Microsoft Visual Studio .NET.

9 OnummTe cpeny OTIAIKu MPOTpaMMbl  CpeAy pa3padoTKu
Microsoft Visual Studio .NET.

10 OnumwuTe cpeny 3amycka MporpaMMbl Cpedy pa3padoTKu
Microsoft Visual Studio .NET.

11  Onwummte KiIaccuUKAINIO TUTIOB JaHHBIX.

12 Ilepeuncnure 3Tarbl CO3AaHUAS MPOEKTAa KOHCOJIBHOU MPOTrPaMMBI.

13 Onumwmre pasznuuvs MEXAY THUIIOM — 3HAYEHHEM U CCHUIOYHBIM
THUIIOM.

14 Onumure HA3HAUYCHUE VYIIAKOBKM M PACIAKOBKU BEIWYHMH
PAa3IUYHOIO THUIIA.

15 Onuiure noHATHE METOHA Kilacca Y €r0 CUHTAKCHUC.

16  OnummwTe npaBuiia OMUCAHUA U MHUIAAIU3AIUNA IEPEMEHHBIX B
a3bike CH.

17 Onumurte mpaBuia ONMUCAHUS UMEHOBAHHBIX KOHCTAHT.

18 Onumure mpaBuia MOCTPOCHHUS BBIPAXKEHUN B sA3bIKe CH.

19 Onummre ornepanyu HHKPEMEHTA, TEKPEMEHTA.

20 OnummuTe onepanyio new.

21 Onwumute apu@MeTUUECKUE ONEpaIliH.

22 Onumure OIepanyy OTHOLIEHUS U IMTPOBEPKHU HA PABEHCTBO.

23 Ilepeuucnure NpUOPUTET ONIEPALIHIA.

24  OnumwuTe onepanyyu NPUCBAUBAHUA.

25 OnumuTe CUHTAKCUC Olepalyid BBOJAA/BbIBOJA MH(POPMAIMKM Ha
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THUIIOB.
43
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s3p1Ke CH.
52
53
54
55
56
57
58
59
60

50

OnuuuTe ycioBHbIN oneparop if.
OnuimmuTe JIOTUYECKUE ONEPAIUH.
Onumiute oneparop BeiOOpa switch.
Onuuute oneparopsl nukia for.
Onuiwnte oneparopsl 1ukia while, do/while.
JlaiiTe onpeneneHne MOHATUIO METOIA KJlacca.
[Tepeuuncinre nmapaMmeTpbl METOAA Kilacca.
JlaiiTe onpesieIeHNE MOHATUIO MACCHUB.
OnuumTe CHHTAKCUC U 00pabOTKy OJHOMEPHBIX MACCHBOB.
OnuumuTe CUHTAKCUC U 00pabOTKy MHOTOMEPHBIX MAaCCHBOB.
Onumute cuHTakcuc oneparopa foreach.
OnuinTe Ha3HAYEHUE METOAOB Kilacca System.Array.
JlaliTe onpeneseHue IMOHIATUIO PETYIIIPHOTO BBIPAKEHUS.
OnuinTe CUMBOJIBHBIN TUIT JJAHHBIX.
OnuIiuTe CUHTaKCUC OOBSBIICHHS] MACCMBAa CUMBOJIOB.
OnuirTe CUHTaKCUC OOBABIICHUS CTPOK.

Jlailte onpenerneHue MOHATUSAM PA3BEPHYTOTO U CCBUIOYHOIO

Omuimre 0COOEHHOCTH HAcJIeJOBaHUS KiIaccoB B si3bIke CH#.
OnuimuTe OTHOIICHUS MEXKIY KJIacCaMH.

OnuimuTe onepayu is 1 as.

JlanTe onpeneneHne MOHATHIO IEJIETaThl.

Omnuiure Ha3HAYECHUE ICJIETaToB.

OmuimuTe ormMcalHue U UCIIOJIL30BaHHUE AeJICraToB.

OnuimTe MEXaHu3M COOBITHH.

Onuimute MexaHu3M 00paOOTKH UCKIFOUUTEIbHBIX CUTYaIlU.
OnummuTe cpeAcTBa s 00padOTKH UCKIIOYNTEIbHBIX CUTYaIINi B

Onumure OTHOIIEHNUE KIIMEHTHI — ITOCTABIIUKH.
Onummre OTHONIEHUS HaCJICOAOBaHUA.

Onumure eAMHUYHOE HACJIEIOBAHUE.

Onumure OTHOWIEHHUS KIIACCOB «PomuTeNs - HACIETHUK.
JlaiiTe onpeneneHne MOHATUIO COOBITHS.

JlaiiTe onpeaeaeHue MOHsITUI0 aHOHUMHOTO METO/IA.
[lepeuncnure 0COOEHHOCTU MEPEUUCTICHUH.
[lepeuncnure MaremaTuyeckrue QyHKIUM sizbika CH.
Onumure cTpareruu A0CTyIa K MOJsM KJ1acca.
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61-75 IlpakTuueckoe 3aganue 1
Pemenne 3axa4 npu nomomu nukjaoB While u Do While

B oruere HeoOXoAMMO TPEACTAaBUTh TEKCT TMPOrpaMMBI  C
KOMMEHTApHUsMH, OJOK-CXeMy ajropuTMa peIIeHHUs COCTaBJICHHYIO B
coorBercTBUHU ¢ ['OCT 1.9.003-80 1 19.701-90 (MCO 5807-85).

61 Hamummre nporpaMmy, BBIYHCISIIONIYIO CYMM H  CpEIHEE
apu(PMETUUECKOE MOCIEAOBATEIIBHOCTH IOJIOKUTEIBHBIX YHCEN, KOTOPBIE
BBOJATCSL C KJaBHarypbl. Huxke npuBeneH pekOMEHIyEMbIA BUJ SKpaHa BO
BpEMs BBINOJIHEHUS MPOTpaMMbl (JaHHBIE, BBEJEHHBIC I0OJb30BATEIEM,
BBIJICTICHBI MTOTY>KUPHBIM IIPUPTOM).

Boluuciaenue  cpegHero  apu(PMETHYECKOTO  MOCIEAO0BATEIbHOCTH
MTOJIOKUTEIIbHBIX YUCEIL.

BBoaute nmocne crpenku yucna. i 3aBepiieHus: BBoJa BBEAUTE HOJb.

->45

->23

->75

->(

Beeneno uucen: 3

Cymma yucen: 83

Cpennee apupmeruueckoe: 27.67

62 Hanumwmre mnporpamMmy, KOTOpas OINPEAEISIET MAaKCHMAaJIbHOE
YHCJIO W3 BBEACHHOW C KJIABUATYpPhl MOCIEIOBATEILHOCTH TMOJOXKUTEIBHBIX
yucesn (JUIMHA TIOCJIEA0BaTeIbHOCTH HeorpaHudeHHa). Huke mnpuBeneH
PEKOMEHyEMBbIM BHUJI SKpaHa BO BPEMs BBIMOJHEHUS MPOrpaMMbl (JaHHBIE,
BBEJICHHBIE TTOJIb30BATENIEM, BBIJCICHBI TMOIYKUPHBIM HIPUPTOM).

Onpenenenue MaKCHUMaJIbHOTO yucia II0CJIEIOBAaTEIbHOCTHU
MOJI0KUTESIILHBIX YHUCEI.

Broaure nocne crpenku uyncna. [is 3aBepiieHust BBOJa BBEAUTE HOJb,

->56

->75

->43

->(

MaxkcumMajabHOE YHucio: 75
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63 Hanumwure nporpaMmmy, KOTopasi onpeeasieT MUHUMAJIbHOE YHUCIIO
BO BBEJICHHOIN C KJIaBHATYpPhbl MOCJEI0BATEIBLHOCTH IMOJOKUTEIBHBIX YHCEI
(mHa II0CJIEIOBATEIbHOCTH HEOTpaHUYECHHA). Hwoxe MpUBEACH
PEKOMEHIyeMbIii BHJ DKpaHa BO BpPEMs BBINOJHEHUS MPOrpamMMBbl (JaHHbIE,
BBEJICHHBIC TT0JIL30BATEIIEM, BBIJICJICHBI MOTYKUPHBIM HIPUQPTOM).

Onpenenenie  MUHUMQIBHOIO  4YWCJa B IOCJEIOBATEIbLHOCTH
MOJIOKUTENIbHBIX Yucesl. BBoauTe mociie cTpesiku uucia. s 3aBepiieHus
BBOJa BBEJUTE HOJIb.

->12

->75

->10

->90

->23

->(0

MuHuMalIbHOE YUCHO: 9

64 Hanummre Iporpammy, KOTOpas OIpeeIIsieT YHUCIIO
MOJIOKUTEIIBHBIX YUCENI BO BBEICHHOM C KIIABUATYPHI MOCIEI0BATEIIBHOCTH
(ImMHAa ~ WOCHEAOBATEIbHOCTH  HeorpaHuyeHHa).  Hwuke — npuBeneH

PEKOMEHIyEMbI BHUJI dKpaHa BO BPEMs BBIMOJHEHHUS MPOrpaMMbl (JaHHBIE,
BBEJICHHBIE TT0JIb30BATENIEM, BBIJCICHBI TTOYKUPHBIM HIPUPTOM).

OnpeneneHre 4ucia MOJ0KUTEIBHBIX YJIEHOB B ITOCIEI0BATEIbHOCTH
qHuCcen

Broaure nocne crpenku uncna. st 3aBepiieHus BBOJIa BBEAUTE HOJIb.

->28

->-72

->10

->15

->-23

->(

YucI10 MOI0KATEIbHBIX: 3

65 Hanummure IIporpammy, KOTOpas omnpenessier YUCIIO
OTPULATENIBHBIX YUCEI BO BBEACHHOW C KJIABUATYPHI IMOCIEIOBATEIBHOCTHU
(ImMHa ~ TOCNENOBAaTENBbHOCTH  HeorpaHudeHHa).  Hwxe — npuseneH

PEKOMEHIyeMbIii BHJ DKpaHa BO BpPEMs BBINOJHEHHS MPOrpamMMbl (JaHHBIE,
BBEJICHHBIE TT0JIb30BATENIEM, BBIJEICHBI TOIYKUPHBIM HIPUPTOM).
Onpenenenne 4ucia OTPULIATENBHBIX YJIECHOB B ITOCIIENOBATEIBHOCTH
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yucen
BBoaute nocne crpenku uyncna. s 3aBepiieHrst BBoJia BBEIUTE HOJb.
->28
->-72
->10
->15
->-23
->0
Huco oTpunarenbHbIX: 2

66 Hamummre nporpammy, KoTopas '3aayMbIBaeT' —UUCIO B
nuanazoHe oT 1 nmo 10 u mpemmaraer moJib30BAaTENIO yrajgarbh YHCIO 3a S
nonbITOK. Huke npuBeeH pEeKOMEHAYEMbI BHJ 53KpaHa BO BpeMs
BBITIOJTHEHUSI TIPOTPaMMBbI (JJaHHBIC, BBEJACHHBIE TOJIb30BATEIIEM, BbIJICJICHbI
MOJTY>KUPHBIM IIPUGTOM).

Urpa 'Yrapai uucio".

Kommerorep "3amyman” uucno or 1 go 10.

Yragaute ero 3a 5 MONbITOK.

BBennute uncino u Haxxmute <Enter>

->5

Her

->3

Bw1 Beiurpanu! [loznpasinsito!

67 Bpluncautre TPUOIMKEHHO 3HAYEHHE OCCKOHEYHOHM CyMMBI C
TOYHOCTBIO JIO E:

TouHOCTE HOCTHTAeTCs TOTAA, KOIZla OUYEPEIHOE NOJIyYEHHOE 3HAYCHUE
CyMMBI S OyIeT OTIMYaThCAd OT MPEAbIAYIIEro MeHee 4em Ha e. Huke
MPUBEJEH PEKOMEHIYEMbIN BHUJ SKpaHa BO BPEMs BBIMOJIHEHHS MPOTPAMMBI
(1aHHBIE, BBEICHHBIC MOJb30BATEIEM, BbIJICICHBI MOTYKUPHBIM IIPUPTOM).

OmnpeneneHre CyMMbl O€CKOHEYHOM TMOCIEA0BATEIBHOCTH C 3aJJaHHOMN
TOYHOCTBIO.

3aganTe TOYHOCTh BblUMCIEHUS CyMMbI-> (0.001 3HaueHue cyMmbl C
To4HOCTHIO 0.001 paBHO 0,46969697 [IpocymmupoBaHo 32 uieHa psja.
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68 Bprunciure NPUOTUKEHHO 3HAYCHHE OECKOHEYHOHW CYMMBI C
TOYHOCTBIO JIO E:

1 1 1
= + +
2*¥4 4*%6 6*8

TouHOCTH JOCTUTAETCsl TOTAA, KOIJIa OUYEePEHOE MOJIyYEHHOE 3HAUCHUE
CyMMBbI S 05'1eT OTIMYaThCad OT MPEAbIIYyIIEro MeHee 4yeM Ha E. Huke
MPUBE/ICH PEKOMEHIyEMbI BHUJ SKpaHa, BO BPEMs BBIMOJHEHUS MPOrpPaMMBbl
(1aHHBIC, BBEICHHBIC MMOJIH30BATENIEM, BBIJCICHBI MMOTY>KUPHBIM IIPUPTOM).

OrnpenenieHre CyMMbl O€CKOHEYHOM MOCIEA0BATENbHOCTH C 3aJJaHHOMN
TOYHOCTBIO.

3a/1aiuTe TOYHOCTh BBIUUCICHU CyMMbI-> 0.0001

3HaueHue cymMbl ¢ TOUHOCTHIO 0.0001 paBHo 0,245

[IpocymmupoBaHo 5 J uneHa psja.

69 Bprunciure NPUOTUKEHHO 3HAYEHHE OECKOHEYHOHM CYMMBI C
TOYHOCTB) JI0 €:

1 1 1
= + +
1*3 3*5 5%*7

TouHOCTH HOCTHUTAETCsl TOTAA, KOIJIa OUYEPEIHOE MOJIYYEHHOE 3HAYCHUE
CyMMBbI S OylIeT OTiIuM4aThCid OT NpeAblaylIero MeHee 4yeM Ha €. Huxe
MPUBEICH PEKOMEHIYEMBIN BHUJ 3KpaHa BO BPEMs BBINIOJIHEHUS MPOrPAMMBI
(1aHHBIC, BBEICHHBIC MOJIH30BATENIEM, BBIJICICHBI MOTY>KUPHBIM HIPUPTOM).

OnpeneneHue cyMMbl OECKOHEYHON MOCIEAOBATEIBHOCTH C 3aIaHHOMN
TOYHOCTBIO.

3ajaiiTe TOUHOCTh BIYUCIeHUs cyMMbI-> 0.0001

3HaueHue cymMsbl ¢ TOUHOCTBIO 0.0001 paBHo 0,295

[IpocymmupoBano 51 wiena psaa.

70  Hanumurte mporpammy, KOTOpasi BBIBOAUT Ha JIKpaH TaOIuUIly
3sHaueHni QyHKIUM y = 2x°-5x-8 B muamazone ot -3 mo 3. Illar usmenenus

aprymenTta 0,5.

71  Hanummre mporpammy, KOTOpash BBIBOAUT Ha 3KpaH TaOIuIly
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3HAUYCHHUI (PYHKIIH B Juarazone or -2 go 2. lllar namenenus

q Y=V x* +1
aprymenta O/I.
72  Hanumure mporpammy, KOTOpasi BBIBOAUT Ha 3KpaH TaOIUIly
3HaueHni QyHKIUKM y = x>-2x°+8 B amamaszone or -4 g0 4. lllar usmenenus
aprymenta 0,5.

73 Hanuiure nporpamMmy, KOTopas BBIBOJUT Ha 3KpaH TaOIUIly

y= ’2*);—5‘

3HAYCHUU (PyHKIUHU B Juara3oHe ot -2 1o 2. llar nsMeHnenus

aprymenTa 0,1.

74  Hanumure mporpammy, KOTOpash BBIBOAUT Ha 3KpaH TaOIuIly
1

Y=
3HAYECHUH X" +1 B gunamasone ot-3 no 3. lllar usmenenus aprymenra 0,5.

75 Hanumure nporpamMmy, KOTOpas BBIBOJUT Ha 3KpaH TaOJHUILy
X

. VT2
3HAYCHUMN X" +2 p nuanaszone ot -4 10 4. [llar usmenenus aprymenra 0,5.

76- 90 IIpakTH4yeckoe 3agaHue 2
Pemenue 3a1a4 00padboTKN MacCUBOB

B oruere HeoOXOAMMO TPEACTABUTH TEKCT MPOrpaMMBI  C
KOMMEHTApUsIMH, OJIOK-CXeMYy ajropuTMa peIIeHHs, COCTaBJIECHHYIO B

coorBercTBUHU ¢ 'OCT 29.003-80 1 19.701-90 (MCO 5807-85).

76  Pemurte 3agady. JlaH IByMEpHBIA MacCHB. 3alOJIHUTE €ro IO
CTpPOKaM C KJIaBHATyphl U OMPEICIIUTE:

- KOJIMYECTBO CTPOK, HE COAEpXKallMX HH OJHOI0 HYJIEBOIO
AJIEMEHTA;

- MakCHMAaJIbHOE€ U3 YHCEJN, B 3aJJaHHOM CTPOKE MaCCHBA.

77  Pemmre 3agady. JlaH IByMEpHBIA MacCHB. 3alOJIHUTE €ro IO
CTPOKaM C KJIaBUATypPbl U ONPEACITUTE:

- KOJMYECTBO M CYMMY IOJOKUTEIBHBIX 3JIEMEHTOB;

- MHUHUMAJIBHOE U3 YHCEJ, B 33IAHHON CTPOKE MACCHUBA.
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78 Pemmrte 3amady. JlaH IByMEpHBIA MacCHB. 3allOJIHUTE €ro IO
CTPOKaM C KJIaBUATypPbl U ONPEACITUTE:

- KOJIMYECTBO CTOJIOIIOB, HE COJIEpXKAIUX HU OJHOTO HYJIEBOTO
DIIEMEHTA;

- MUHUMAJIBHOE€ U3 YKCEJ, B 33JJAaHHOM CTOJIOIE MaCcCHBa.

79 Pemwre 3amauy. JlaH OBYMEpPHBIM MAacCHUB. 3allOJIHUTE €ro II0
CTPOKaM C KJIaBUATYPbl U ONPEACITUTE:

- KOJWYECTBO U CYMMY OTPHUIIATEIIBHBIX AJIEMEHTOB;

-MaKCUMAaJIbHOE U3 YUCEJI, B 33JJTaHHOM CTOJIOIE MacCUBA

80 Pemwure 3amady. JlaH AOBymMEpHBIM MaccuB. 3allOJIHUTE €ro IO
CTpPOKaM C KJIaBHATypPbl U ONIPEACIIUTE:

- KOJIMYECTBO CTPOK, COIEPKAIIMX XOTsI Obl OAVH HYJIEBOM AJIEMEHT;

- MakCHMMaJIbHOE IT0 MOZYJIIO YHCJIO, B 3aJaHHOW CTPOKE MacCUBa

81 Pemmure 3agady. JlaH AOBymMepHBIA MaccuB. 3alOJIHUTE €ro IO
CTpoKaM cC kiaBuarypbl. Omnpenenure HOMEpP CTPOKH, CyMMa 3IIEMEHTOB
KOTOPOTO MaKCUMaJIbHa

82 Pemmre 3amauy. JlaH 1ByMEpHBIN MacCUB. 3allOJHUTE €r0 IO
CTpOKaM C KJaBHaTypbl. OTCOPTUPYUTE KaKIbIi CTONOEI] IO YOBIBAHMUIO.

83 Pemmre 3amauy. JlaH 1ByMEpHBIN MacCUB. 3allOJHUTE €T0 IO
CTpOKaM C KJaBHaTypbl. OTCOPTUPYUTE KAXKIYIO CTPOKY IO BO3PACTAHUIO.

84 Pemmre 3amauy. JlaH 1ByMEpHBIN MacCUB. 3allOJHUTE €T0 IO
CTpOKaM C KJaBUaTypbl. OTCOPTUPYUTE KaKIBIA CTOIOEI] IO BO3PACTAHUIO.

85 Pemmre 3agauy. JlaH AByMEpHBIM MacCHB h X N. 3allOJIHUTE
€ro MO CTPOKaM C KJIaBUATYPbI U ONIPECIIUTE:

- MUHHUMAJbHBIM 3JIE€MEHT B INIaBHOM JUAroHalu,

- NPOU3BEACHUE DJIEMEHTOB B CTOJIOIAX, HE COACPKAIIIUX HYJICH.

86 Pemmte 3amady. /J[aH 1ByMEpHBIA MAacCUB N X N. 3alOJHUTE €TI0 HO
CTPOKaM C KJIaBHUATYpPbl U ONPECIIUTE:

-  MHUHHUMAJBHBIN JJIEMEHT B OOOYHON JUArOHAJIH;

- MPOU3BEACHUE DIEMEHTOB B CTPOKAX, HE COECPKAIUX HYJIEH.

87 Pemmre 3amady. JlanH AByMEpHBIM MAacCHB N X N. 3alOJIHUTE
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€ro 10 CTpoKaM ¢ KjaBHaTypbl. Ompenenute MUHUMAJIbHBIM AJIEMEHT B
MOOOYHOM JUAroHald W MOMEHSWTE MECTaMH CTOJOCI COAEPIKAIIEro €ro C
MMOCJIEHUM CTOJIOIIOM.

88 Pemmmre 3amady. /[an nByMepHBIA MaccuB n X n. 3anOJIHUTE
€ro Mo CTpPOKaM C KiIaBuaTypbl. Onpenennte MUHUMAJIbHBIA 3JEMEHT B
[JIaBHOM JHMaroHald WU TOMEHSMTE MECTaMH CTOJIOCIl COMEpIKaIlero €ro ¢
HEPBBIM CTOJIOIOM.

89 Pemnre 3agady. /Jlan n1ByMepHBIA MaccHB n X n. 3anOJIHUTE
€ro 1Mo CTpoKaM C KjaBuaTypbl. OmnpenenuTe MaKCUMAJIbHBIM 3JIEMEHT B
MOOOYHON JMaroHaid W MOMEHSHTE MeCTaMHu CTOJOEI] COJEPIKAIIEro €ro ¢
TIEPBBIM CTOJIOIIOM.

90 Pemmre 3amady. JlaH AByMEpHBIM MAacCHB N X N. 3alOJIHUTE
€ero Mo CTpOKaM ¢ KiaBuaTypel. OmnpenenuTe MaKCUMaJbHbIA AJIEMEHT B
NOOOYHOM JUAaroHajld U MOMEHSWTE MECTaMM CTOJOEI] COAEPKAILETO €ro C
MEPBBIM CTOJIOIIOM.
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MeToauyeckue peKOMEeHAalUMH 110 BLINOJIHEHUIO 32124 JOMALIHeH
KOHTPOJBLHOU padorhl Ne 1

Pemenne 3axa4 npu nomomu nukiaoB While u Do While
(3agaum 61-75)

[lepen HamucaHueM MOporpaMMbl OTKPOEM HHTETPUPOBAHHYIO CpPEIy
VisualC#:

[Tyck/IIporpammel/Microsoft Visual Studio 2012/ Microsoft Visual
2012

Hanee cozpanum npoekt. i 3Toro:

1) New Project..

2) B oTKpbIBIIEMCS OKHE:

- BeiOepute Visual C# -> Console Application;

- BBEJIUTE UMS MPOEKTA B TEKCTOBOM Iojie Name;

- BBemuTe (BBIOEpETE C TMOMOIIBID KHOIMKW ...) HMMS Karajora
pasmenienus: (GaillioB NpoeKkTa B TEKCTOBOM 1oje Location, Hampumep
G:/ASOIZ/;

- IIEJIKHUTE JIEBOW KHOMKOU MBIIIM Ha KHOnke OK.

[Tuem nporpaMmMHBbIN KOJI.

Janee xoMmuinpyeM mnporpammy. st 3Toro Ha)kuMaem KHONKY Ha
naHenu uHCTpyMeHTOBBUILD->BUILDSOLUCHION 1nu6o xoMOuHaIMIO
kiaBuil F6. B okHe BbIBOjIa (BHU3Y DKpaHa) JIOJHXKHO BBIBECTUCH cooOIieHue 0
error(s), 0 warning(s) (0 ommnboxk, 0 npexynpexaeHuit). Eciau ects ommoku -
CBEPBTE C OPUTHHAJIOM.

JIng 3amycka mnporpaMMbl HaXKMMAaeM KHOMNKY Starts Ha mnaHenu
WHCTPYMEHTOB 10O KoMOMHaIuIo KiaBuin FS5.

Hamummre  mporpammy, BBIUHCIHIONIYIO CyMMy H  CpeaHee
apu(METHUECKOE TMOCIEI0BATEIbHOCTU TOJIOKUTENbHBIX YHCE, KOTOpPbIE
BBOJATCSL C KJaBHarypbl. Huxke npuBeneH peKOMEHIyEMbI BUJ JKpaHa BO
BpeMs BBIIIOJIHEHUS MPOTPaMMbl (JIaHHBIC» BBEICHHBIE IOJb30BATEIIEM,
BbI/ICJICHBI MOTYXUPHBIM HIPUPTOM).

Boluuciaenue  cpegHero  apu(PMETHYECKOTO  MOCIEAO0BATEIbHOCTH
IIOJIOKUTEIBHBIX YHUCET.

BBoaute nocne crpenku uucna. st 3aBepiieHus BBOAA BBEAUTE HOJIb.

- >45

->23

->15
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->()
BBeneno umcen: 3
Cymma yucen: 83
Cpennee apudmetudeckoe: 27.67
Breruucienue cpeaHero apuMeTHIecKoro
// MOCNIEeI0BATEILHOCTH MOJ0XKUTEIbHBIX YUCeT
using System;
usingSystem.Collections.Generic;
usingSystem.Ling;
usingSystem. Text;
namespace

{

class Program

{

static void Main(string[] args)

{

inta; // 4Kciio, BBEACHHOECKIABUATYPhI

intp; // KOIMYECTBO YHUCEN

ints; //cymma yucen

floatt; //cpennee apudbmeTnueckoe

s=0;

p=0;

Console.WriteLine("Borauciaenue cpeaHero apupmMeTudeckoro');
Console.WriteLine("IlocneqoBarenbHOCTH MOJOKUTEIbHBIX YKcen");
Console.WriteLine("BBogute uncna. [{ns 3aBepiienus BBeaute 0");
do {

Console.Write("->");

a= Convert.Tolnt32(Console.ReadLine());

if (a>0)

{

st=4a,

pt;

h

b

while (a>0);

Console.WriteLine("BBenenouucen: "+ p);
Console.WriteLine("Cymmauucen: "+ s);

t=(float) s/p;
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Console.WriteLine("Cpenneapudmeruyeckoe: {0:F2}", t);
Console.WriteLine(" 1151 3aBepiuenust Haxmute <Enter>: ");
Console.ReadLine();

h
h
j

Pemenue 3a1a4 00padoTku maccuBoB (3agaqu 76 -90)

JlaH ByMEpHBIA MacCHB. 3allOJIHUTE €ro MO CTPOKaM C KIIABUATYPBI.
Onpenenure HOMEpP CTPOKH, CyMMa JIEMEHTOB KOTOPOT0 MaKCUMaJIbHA.

// CTpoka ¢ MaKCHUMAaJIbHOW CyMMOM 3JIEMEHTOB
using System;
usingSystem.Collections.Generic;
usingSystem.Ling;

usingSystem. Text;

namespace Zd 2 mir

{

class Program

{

static void Main(string[] args)

{

constint n=3; //pa3Mep KBaJpaTHON MaTPHUIIbI

int[,] A = newint[n, n];//o0bsBICHE MacCcHBa

intsummax,sumst=0,max = 0,length=0;// cTpoka ¢ MakcumaIbHOU
CYMMOM 3JIEMEHTOB

intl,}; //MHAEKCHI

Console.WriteLine("Pa3mep matpunsr: ");

for (int1=0; 1 <n; i++)

{

summax = 0;

for (int j=0; j <n; j++)

{

Console.WriteLine("3anonaute snement matpuusl A[{0},{1}]", 1, j);

A1, j] = Int32.Parse(Console.ReadLine());

summax+=A[1,j];

j

for (intj =n; j <n; j++)
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sumst += A[1,j];

if (max <= summax)

{

max = summax;
length = 1;

h

}

Console.WriteLine("Ctpoxka ¢ makc. cymmon 311-oB {0}", length+1);
Console.ReadLine();

}
j
b
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Tabnuia 3 — BapuanThl 3a1aHuii Ha IOMAIIIHIOI KOHTPOJbHYIO padoty Ne 1 mo yueOHOMY TIpeaMeTy
«KoHcTpynpoBaHue IporpamMM U S3bIKH TPOTPaMMHUPOBAHUSI

[Ipennocnenuss ITocaennss mudpa mudpa
nudpa mudbpa 0 1 2 3 4 5 6 7 8 9
0 1,60 | 13,57 | 14,38 | 16,58 | 15,60 | 21,55 | 9,54 | 9,43 | 29,32 | 22,56
67,771 74,81 [ 61,89 | 63,90 70,78 | 71,90 | 74,82 |1 64,90 | 68,90 | 70, 89
| 17,52 | 3,42 | 11,35 | 15,39 | 25,51 | 11,33 | 10,44 | 22,35 | 28,48 | 23,57
61,84 | 73,82 | 75,86 | 67,79 67,78 | 61,78 | 62,89 ] 69,88 | 64,84 | 73,90
) 20,48 | 27,49 | 25,54 | 6,50 | 23,38 | 6,58, | 18,52 | 16,53 | 12,59 | 12,52
73,86 |1 62,84 | 65,89 | 74,82 | 66,81 | 68,88 | 63,87 | 73,76 | 71,82 | 65,76
3 16,40 | 19,41 | 30,40 | 20,33 | 2,43 | 3,42 | 25,41 | 13,58 | 29,33 | 13,36
62,77 | 61,85 68,79 | 70,85 | 66,76 | 68,78 | 75,81 | 62,88 | 66,80 | 69, 83
4 21,39 | 5,55 [ 22,56 | 8,46 | 5,45 | 16,40 | 14,52 | 14,36 | 4,51 4,45
72,82 | 75,87 65,87 | 72,77 69,76 | 62,88 | 67,78 | 72,82 | 63,83 | 61,85
5 30,52 | 24,57 | 28,43 | 28,41 | 3,48 | 20,58 | 6,37 | 26,37 | 21,34 | 30,38
71,83 169,86 65,83 | 75,80 70,84 | 74,77 | 64,771 70,81 [ 67,83 | 61,84
6 23,35 | 5,37 | 18,44 | 21,47 | 7,49 | 8,33 | 24,35 | 21,57 | 4,57 24,37
68,87 | 66,86 | 61,77 | 70,87 | 71,79 ] 60,78 | 64,84 | 69,89 | 68,87 | 71, 89
7 15,38 | 7,43 | 17,41 | 27,53 | 10,41 | 16,31 | 7,46 | 19,39 | 9,45 27,35
68,90 | 71,79 | 64,88 | 73,85 | 66,77 | 73,76 | 72,88 | 68,77 | 67,80 | 71, 80
2 26,46 | 8,55 | 8,59 | 1,46 | 1,44, | 14,57 |1 19,39 | 7,42, | 22,31 | 26,49
61,80 [ 63,79 72,80 | 69,88 | 75,80 | 75,89 | 66,85 | 68,83 | 66,81 | 69, 86
9 17,52 129,34 | 14,50 | 25,60 | 18,35 | 7,47 | 2,50 | 2,47 3,57 8,32
70,81 | 72,87 | 63,89 | 61,83 | 63,79 | 72,85 | 72,81 | 68,78 | 63,85 | 75,82
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