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Jexuus 1

1.1 Caoxnocts pa3paboTKu NPOrpaMMHOro odecnedeHus
MBbI OKpPYKEHBI CIIOKHBIMU CHCTEMAaMH:

— IEPCOHANBHBIA KOMITBIOTED;

— Jr000€ IepeBo, IBETOK, JKUBOTHOE;

— Jo0ast MaTepus — OT aTOMa JI0 3BE3] U T'aJIaKTHK;

— OOIIEeCTBCHHBIE HHCTHTYTHI — KOPIIOPALUU M COOOIIECTBA.

BonbmMHCTBO CIOXKHBIX cUCTEM 00JIajlaeT uepapxuueckou crpykrypoil. Ho He
Bce [IO — cnoxnoe. CylecTByeT KJacC NPUIOKEHUNA KOTOPBIE MPOCKTUPY- FOTCA
pa3pabaThIBAIOTCS M HWCIOJB3YIOTCS OJHUM H TEM K€ ueloBekoM. Ho oHM uMeroT
OTpaHMYEHHYIO 00JacTb NpUMEHEHHUs. Bompockl CI0XHOCTH TMOSBISIIOTCS  MPH

pa3pabotke KopriopaTuBHOTO 110, MPOMBINIIEHHOTO TPOrPAaMMUPOBAHUSI.
CnoxHnocts [1O BBI3BIBAaCTCS YETHIPHMS OCHOBHBIMH TPUYHHAMMU:

— TPYAHOCTBIO YIIPaBIICHHUS IPOCKTUPOBAHUEM;
— HEoOXOIUMOCTBIO 00ECTIEYUTh JOCTATOUHYIO THOKOCTH MTPOTPaMMEI;
— CJIOKHOCTB OIIMCAHHS TIOBEICHHS OOJIBIINX JUCKPETHBIX CHCTEM.

1.2 Jexomno3unus
Jexommnosutusi [ ouH 13 crtoco00B OOPHOBI CO CIOKHOCTBIO.

CIIO)KHOCTBIO PeasIbHON NPEeAMETHON 001aCTH, U3 KOTOPOH HCXOIUT 3aKa3 Ha pa3padoTKy;
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Puc. 1. Ilpumep anropuTMUYECKON JEKOMITO3UIINH
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KOTOPBIX pa3padaThiBaTh OTJACIBHO. BRIIEISIOT CleayIONINe METOIBI IEKOMITO- 3UIUH:
— aITOPUTMHUYECKas AeKOMIO3MIHUs (CM. puc. 1);
— 00BEKTHO-OPUECHTHPOBAHHAS JIEKOMITO3UIHUS (CM. PHC. 2).

1.3 Kparkas ucropus si3bIKOB IPOrPaMMHPOBAHHS
BbIIEISIOT CIACAYIONIHE dTAMBI PA3BUTHS S3BIKOB IPOTrPAMMHPOBAHUS BBICO- KOTO
YPOBHS:

— S3b1ku nepBoro nokoJieHus (195411958)
e FORTRAN 1 Maremarnueckue GOpMyJIbl
e ALGOL-58 Matemaruueckue GOpMyITbI
— SI3p1ku BTOporo nokosneHus (1959011961)
FORTRAN Il ITognporpamMmsr
ALGOL-60 bnounas cTpykTypa, THIIBI JAaHHBIX

COBOL Ormnucanue nanubix, pabota ¢ ¢aiiamu

LISP OO0paboTka CITMCKOB, yKa3aTeu, COOpKa Mycopa
— SI3b1ku TpeThero nokosienus (1962111970)

e PL/I FORTRAN+ALGOL+COBOL

e Pascal IIpocroii Hacnequuk ALGOL-60

e Simula Kiaccel, abcTpakiusi JaHHBIX
— Pa3psiB npeemctBeHHOCTH (1970011980)

® C DddexTUBHBIN BHICOKOYPOBHEBBIH S3BIK

e FORTRAN 77 biiouHas cTpyKTypa, TUIIbI JAHHBIX
[ bBym OOIT (1980[11990)

e Smalltalk 80  YucTo 00BEKTHO-OPUEHTHPOBAHHBIN A3BIK
o C++ C + Simula
e Ada83 Crporas Tunusanus; cCuibHoOe Biusuue Pascal
— TlosiBnenne uadpactpyktyp (199007...)
e Java biiounas cTpykrypa, THIIBI JAaHHBIX
e Python OOBEKTHO-OPHEHTHPOBAHHBIH A3BIK CIICHAPHUEB

e Visual C# Konkypenr si3bika Java st cpenst Microsoft NET

1-e nokxonenue (puc. 3) NPEUMYIIECTBEHHO HCIOJIb30BAJIOCH I HAY4YHBIX HU
TEXHUYECKUX BBIYUCIICHHM, MaTeMaTHYECKUU CIoBapb. SI3BIKM OCBOOOXKIAIM OT
CIIO)KHOCTEH accemOiepa, YTO TMO3BOJSUIO OTCTYNaTh OT TEXHUYECKUX JeTajiel
peanu3ani KOMIIBIOTEPOB.

JaKHEE

Moonporpamas

Puc. 3. Tomomorus S36IKOB MEPBOro MOKOJICHUSA

[IporpaMMebl, HaMCaHHBIE HA S3BIKAX MPOTPAMMHUPOBAHUS MIEPBOTO TOKOJE- HU,
UMEIOT OTHOCUTENBHO MPOCTYIO CTp}'Képry, COCTOSIIIYI0 TOJIBKO M3 TJI00ajb- HBIX



JAHHBIX ¥ TOAIIPOTPaMM.

S3pikn 2-20 nokonenus (puc. 4) chenany akIEHT Ha AJITOPUTMHYECKUX ad-
CTpaKUUsAX, 4YTO MPUONM3HUIO pPa3pabOTUYMKOB K mpenMeTHOM obnactu. IlosBuiack
nporenypHas abcTpakiys, KOTopasi M03BOJIMIA ONUCaTh aOCTPaKTHbIE MPO- I'PaMMHBIE
(GyHKUIUU B BUJIE TIOATIPOTPAMM.

Ha 3-e noxonenue s13p1K0B IpOrpaMMHUpOBaHUs (pUC. S) BIAMSHUE 0Ka3aJlo TO, YTO
CTOMMOCTh aNlMapaTHOTO OOECIEYeHUsI PE3KO yIaja, MPH 3TOM, MPOU3BOAM- TEIHHOCTD
9KCHOHEHIMAIBHO pociia. SI3bIKM MOJAECPKUBATIM aOCTPAKLUIO JIaH- HBIX M IOSIBHJIACH
BO3MOXXHOCTH OIMCHIBATH CBOM COOCTBEHHBIE THIIBI JAHHBIX
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Puc. 4. Tononorus si3pIKOB BTOPOT0 OKOJICHUS

(ctpykTypsl). B 1970-e roapl OblI0 CO31aHO HECKOJIBKO ThICAY SI3BIKOB IIPOIrpam-
MUpPOBAHUsS JJI1 PELICHHMs KOHKPETHBIX 3a7a4, HO IPAKTUYECKH BCE U3 HUX UC- YE3JIH.
OcTasioch TONBKO HECKOJIBKO M3BECTHBIX C€HYac SA3bIKOB, KOTOPBIE IIPO- LI IIPOBEPKY
BPEMEHEM.
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Puc. 5. Tononorus si3pIKOB TPETHETO ITOKOJIEHUS

B monynmu cobupanu nmoanporpaMmbl, KOTOpbIe OYIyT H3MEHATHCS COB- MECTHO,
HO UX HE pacCMaTPUBAIM KaK HOBYIO TEXHUKY aOCTpaKIIHH.

B 1980-e mpousomen Oym pa3BUTHS OOBEKTHO-OPUEHTHPOBAHHOTO MpOrpam-
MUpoBaHuA (puc. 6). S3BIKKM JAHHOTO BPEMEHU JIyUIlle BCETrO MOAIEPKUBAIOT 00b- EKTHO-
opueHTupoBanHyo aekomnoszunuo [10. B 90-x nosBunuce nngpactpyk- typsl (J2EE,
.NET), npenocrasisomne orpoMHble 00beMbl HHTEIPUPOBAHHbBIX CEPBUCOB.
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Puc. 6. Tononorust 06beKTHO-OPUEHTHPOBAHHOT'O TPOrPAMMHUPOBAHUS
OCHOBHBIM 3JIEMEHTOM KOHCTPYKIIMH CIIYKHUT MOJIYJb, COCTABJIEHHBIM M3 JIO-
TUYECKH CBSI3aHHBIX KJIACCOB M OOBEKTOB, a HE MOANPOrpamMma.

1.4 OG6bexTHO-0pHEHTHPOBAHHOE POrPAMMHPOBAHHE

OOBEKTHO-OPUEHTUPOBAHHOE MPOrPAaMMHPOBAHHUE — 3TO METOAOJOTHS TPO-
IrpaMMHPOBAHHUs, OCHOBAaHHAsl Ha MPEACTaBIECHUHU NPOrpaMMbl B BHJIE COBOKYI- HOCTH
O00BEKTOB, KXKIBIH M3 KOTOPBHIX SBISAETCS SK3EMIUIIPOM ONPEICICHHOTO Kiacca, a
KJ1acChl 00pa3yroT UepapXHuI0 HACIeJOBAHUS.

OOBEKT — 3TO HEUYTO, UMEIOLIEE YETKO OolpeseseHHble rpaHulibl. OJIHAaKo, 3TOr0
HE/I0CTaTOYHO, YTOOBI OTAEIUTh OAMH OOBEKT OT JAPYroro WM JaTh OLEHKY KauecTBa
aoctpakiuu. OOBEKT 001amaeT COCTOSHHMEM, IIOBEJEHUEM U HACHTHY- HOCTBIO;
CTPYKTYpa U MOBEJICHUE CX0XKHUX 00BEKTOB OIpeesisieT 00U A HUX KJIacC; TePMUHBI
«OK3EMIUSIp KJ1acca» U «00BbEKT» B3aUMO3aMEHSEMBI.

Knacc — 3T0 MHOXecTBO 00BEKTOB, 00JaJarOIIMX OOLIEH CTPYKTYpoH, moBe-
JeHneM U ceMmMaHTukoW. OTaenbHbIi O0BEKT — OTO OJK3eMIUisip Kkiacca. Kiace
IpPEJCTaBIIseT JIUIIb A0CTPAKIUIO CYILIECTBEHHBIX CBOUCTB OOBEKTA.

CoctosiHMEe O0BEKTa XapaKTepU3yeTcsl MepedyHeM (OOBIYHO CTATUYECKUM) BCEX
CBOWCTB JaHHOTO OOBEKTa M TEKYyIIMMHU (OOBIYHO JAMHAMHYECKUMH) 3HAaye- HUSAMU
KOKJIOTO0 M3 OJTUX CBOMCTB. Hampumep: TOproBblii aBTOMAT HMEET CBOWCTBO:
CHOCOOHOCTh HPUHUMATh MOHETBI, 3TOMY CBOWCTBY COOTBETCTBYET JAMHA- MHUYECKOE

struct PersonnelRecord {

}s

char name[1007];

int socialSecurityNumber;
char department[10];
float salary;

3HAYCHHUE — KOJIMYECTBO MPUHATHIX MOHET. [IpuMep onmcanus cocTo- SHUS 00bEKTa:

[ToBenenne o0OBEKTa — ITO TO, KaK OOBEKT NEHCTBYET M pearupyeT; MOBEICHHE
BBIPKAETCS B TEPMHHAX COCTOSHHMS OOBEKTa M Tepenauu coodbmenuit. Onepa- nuen
HA3BIBAETCSI OMPEIeIEHHOE BO3ICHCTBIE OTHOTO 00BEKTa Ha IPYTOH C Iie- JbI0 BBI3BATh
COOTBETCTBYIOIYIO peakIuio. Hampumep, KIMEHT MOXKET aKTUBH- 3UPOBATh OTECpAIlUU
append() u pop() At TOTO, YTOOBI YIPABISITH 0OBEKTOM- OYEPEIBIO:
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1)

2)

3)

class Queue {

public:
Queue () ;
Queue (const Queue&) ;
virtual ~Queue();
virtual Queue& operator=(const Queueé&);
virtual int operator==(const Queue&) const;
int operator!=(const Queue&) const;
virtual void clear();
virtual void append(const wvoid*);
virtual void remove (int at);
virtual int length() const;
virtual int isEmpty() const;

};...

WNHauBUIyalbHOCT 00BEKTa — 3TO TAaKOE CBOMCTBO 00BEKTA, KOTOPOE OTJIM- YaeT
€ro OT BCEeX JpPyrux 0O0beKTOB. B OOJBIIMHCTBE S3BIKOB IPOrpaMMMPOBAHUS MpPU
CO3/IaHMM OOBEKT MMEHYeTCs, MOSTOMY MHOTHE IyTalOT aJpecyeMoCTb W UH-
JUBUYaIbHOCTh. HEBO3ZMOXKHOCTD OTJIMYMTH UMSI OOBEKTa OT CaMOro OOBEKTa SBIISAETCS
MCTOYHUKOM MHOXecTBa omubok B OOIL.

Jlekus 2

2.1. ABCTPAKIIUSI OFBEKTA

OOII onpenensier cieayoume OCHOBHbIE TOHITHE, OTHOCSIIHECS K OOBEKTY:

Knace (Class) — 510 0000111eHHE TOHATHS «THUIl JAHHBIX)», BKIIOYAIOIIUN B
ce0sl onpeeneHre JaHHBIX (T.€. ONMKUCAHMS CTPYKTYpPbI OOJIACTH ONEpaTUBHOMN
naMATH, KOTOPYK OyayT HCIOIb30BaTh MPOLEAYPbI) M KOA MPOLERyp st
00paboTKu ITUX AaHHBIX. T.e. KJlacC — 3TO OMUCAHUE CTPYKTYpPhl JAHHBIX U
kon mpouenyp. CTpykTypa HaHHBIX — 3TO aOCTpakTHOE OMHMCAaHUE, a KOJ
KJIacca — 9TO pealibHbId Ko mpouenyp. Kimace — cyTh OMOIMOTEKAa TOTOBBIX
npoueayp ¥ TMnoB JMaHHbIX. C Touku 3peHud koauposanus Class — 3To Tum
JTAHHBIX.

O0bexkT (Object) wmam H3K3eMIUIAP KJIacca — OHTO pa3MEUICHHas B
OTIEPATUBHON TaMATH KOMIIbIOTEpAa W MPOUHUIIMAIIM3UPOBAHHAS CTPYKTYypa
JAHHBIX, HeoOXoaumas JJis padoThl mporenyp kiaacca. OObIYHO, FK3EMILIAP
KJIacca — ATO TUIM30BAHHBIN yKa3aTeslb Ha HEKYI 00JacTh mamsiTu (azapec).
[Ipu co3ganuy HOBOTO PK3EMIUISIpa Kjlacca €My BBIACISIETCS 007acTh MaMsITh
noJl naHHble. Takum 00pa3zoMm, 3K3EMIUISIPhI KJlacca HE3aBUCHUMBI APYT OT
npyra. Kog mpouenyp Bcex 3K3eMIUISIPOB OJJHOTO KJIacca — 3TO OJIMH U TOT XKe
kog. C Touku 3peHus konupoBaHusi Object — 310 mepemeHHas (00JacTh
OTIEPATUBHOM MaMSTH).

CroiicTBo (Property) — 510 35ieMeHT AaHHBIX 00beKkTa. OOBEKT MOXKET UMETh
MPOU3BOJIBHOE KOJIMYECTBO CBOMCTB. CBoicTBa OOBEKTa CHyKaT JJIs
MoJTydeHusl (YTEHUE) Pe3yJbTaTOB pabOThI MpOLEayp 0ObEKTa U IS 3aJlaHUs
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(3amuch) JaHHBIX, HEOOXOAUMBIX A paboThl mpoueayp oovekra. C Touku
3peHUs] KOAMPOBAHMS, CBOWCTBO BBIVIAMT KaK OOBIYHAS THUIIM30BAHHAS
nepeMeHHasi, T.€. CBOMCTBY MOXHO MpUcBOUTH 3HaueHue: Object.Property :=
<KOHCTAHTA|lepeMEHHAA™> U [pPOYNTaTh 3HAYEHUE <IepeMeHHas> :=
Object.Property. CBoiiCTBO 00BEKTa MOXET OBITH IIEMEHTAPHBIM THUIIOM
JTAHHBIX WU CTPYKTYPOH JAaHHBIX, WK 00BbeKTOM. BHelIHe BhIMIAAAIIEEe KaKk
OOBbIYHAsI TIEpEMEHHAasi, CBOWCTBO OOBEKTa MOXET, B PEaTbHOCTH, OBITH
CIIO)KHOW  MPOLEAYpOH, KOMIWIATOP MNpeodpasyeT B 3TOM  Ciydae
Object.Property := <KOHCTaHTa|mepeMeHHas:™ B BbI30B MPOLEIYPHI
Property(<koHcTaHTa|nepeMeHHas™>, <yka3arejb Ha Object>), a BbI30B
<nepemenHas™> := Object.Property B BbI30B (QyHKIMH <mepeMeHHAs™> :=
Property(<ykazareab Ha Object>). Takum o0pazom pocturaercs
BO3MO)KHOCTh COBMECTHUTh 3aJJaHUE/YTEHUE HEKOEro CBOWCTBa ¢ Oolee
CIIO)KHOW HWHHULMAIU3ALMEN BHYTPEHHUX WM BO3BPAIAEMbIX JaHHBIX U
BBIIIOJIHECHUEM HEKUX JCHUCTBHH.

4) Mertoa (Method) — »T0 mpornenypa/pyHkiusa, oOpabaTbIBaroNas JaHHBIC
oObekTa. C TOYKM 3pEHHS KOIMPOBAHMS, METOJA BBIVIIAUT Kak OObIYHAs
IpoLEeaypa U MOXKET UMETh MPOU3BOJIBHOE KOJIMYECTBO apryMEHTOB. BbI30B
METOJa aHAJIOTH4YeH BbI3OBY mpouenypsl: Object.Method(<mapamerpnr>).
Ecnu 3amsiHyTh HEMHOIO INy0)ke B KO, T€HEPUPYEMbIH KOMIWISITOpaMHU
OOII-s13b1Ka, TO MOXHO YBHJETh TOPYAIHWE YIIM IPOLEAYPHOTO IOIXOAA.
Bezo  Object.Method(<mapamerpnr>), ¢daxTuuecku mnpeoOpasyeTcs
KOMITIJIITOpOM B Bb130B Method(<mapamerpnr>, <yka3aresab Ha Object >).

Ecnu XOpolleHbKO 3aAyMaThCsi HaJ BBIIIECKA3aHHBIM, TO CTAHET MOHSITHO, YTO

JIeJIeHNe Ha METO/bl M CBOMCTBA 1 00BEKTa — CYTh YCIOBHOCTh M Pa3IMyaroTCs

OHM TOJIbKO «(opMmanbHOW 3amuchio oOpamieHuss K HuM». T.e. CcBOMCTBa

MIPUKUABIBAIOTCA IIEPEMEHHBIMU, & METO/IBI TPUKUABIBAIOTCS MPOLETYPAMHU.
B Bune kaprunku BHEIIIHEE npencraBneHue oObeKTa MOXKHO H300pa3HTh
TaK:

Object
Properties

Propertyl

PropertyN
Methods
Method1

MethodN

B peanbHOCTH, 00BeKT(bI) BBINIAA(MT/AT) TakK: 3K3EMIUIAp Kjiacca — 3TO
oObIYHas mepeMeHHas (001acTh maMmsTH), a METOBI-CBOMCTBA — OMOIHMOTEKA
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IpOoLEYP.

Jlanabie Kon
Objectl Propertyl
ObjectN PropertyN
Method1
MethodN
2.2. UHKANICYJIAUsI
Nukancyasiuust (aHrii. encapsulation) — 3T0 0OBEKTHO-OPUEHTHPOBAHHAS
KOHIICTIIIMS, TO3BOJIAIONIAS YIMaKOBBIBATh JAHHBIE U TOBEJCHUE B EIAUHBIN
KOMITOHEHT C pa3JeliecHUeM €ro Ha BHANMYIO YacTh — HWHTEepdEic wu

HEBUJIUMYIO YaCTh — PEAIU3ALHIO.
Ha mnpaktuke, 3TO pa3BUTHE HUAEH MNPOLEAYPHOTO MNPOrpaMMHUpPOBaHUA 00
«OTpaHUYEHUA 00JIaCTU BUIUMOCTHY.

DK3eMIUIAp 00BEKTa — CyTh 00JIACTh NAMATHU (JaHHBIE) U TPOLETYPHI padOTHI €
3TO OOnacTeto mamsaTH. W A maHHBIX, W Ui OPOUEAYp CYIIECTBYET
npobiieMa NOTEHUMATbHOM  BO3MOXKHOCTH  «COBEPUIMTH  HENpPaBUJIbHBIC
JNEUCTBUSD). DTH «HENPABUWIbHBIE JEHCTBUS» ACHCTBUS MOTYT BBIPAXKATHCS Kak
B W3MCHCHHH J[IaHHBIX, KOTOPBIE HEJIb3S HU3MEHATh, TaK U B HENPABWIBHON
IIOCJIEIOBATEIBHOCTH JIEUCTBUI WJIM BBI30BAX IPOLEAYDP, KOTOPBIE HE CIEAYET
BBI3bIBATb.

[ToHOCTBIO pemIUTH 3Ty MpPoOJEeMy, MO BUAMMOMY, HEBO3MOXKHO, HO MOKHO
CHU3UTh BEPOSITHOCTh OIIMOKH, W30JUPOBaB (CIpsTaB, WHKAICYJIUPOBAB)
JAHHBIE U MPOLIEAYPbI, HE IPEIHa3HAYEHHbIE ISl «CBOOOTHOTO U3MEHEHUS.
Peanuzanusa xonuenuuu wuHKancymsiuun B OOIl moaxome peanusyercs
paszeneHueM CBOMCTB (JaHHBIX) U METOJOB (MPOLEAYP) Ha:

e «obmenoctynHeie» (public),

e («3amuiieHHsie» (protected),

® «CKpBITBIE» (private).

Public — mocTynHbI Kak «BUIAUMBIE BCeM» CBOMCTBa U MeTojbl. MiMenHo public u

o0pazytot «uHTepdeic» 00beKTa.

Protected — cBoiicTBa ©W METOABI, HEOOXOIUMBIC [UIS pealH3alud |
JanbHeero pa3BuTHs kiacca (CM. Jajgee HacleAoBaHHE). DT CBOMCTBA U
METO/Ibl BUJIHBI BCIOAY B JIFOOBIX METOJAX M CBOMCTBAX MPH OMHCAHUM KJlacca U
peayin3anuu J0bIX €ro METOJ0B, U BO BCEX €ro HacieqHukax. T.e. Korjga Bbl
MUIIETe KOJ METOAa Kiacca — Bbl MOXKETE oOpaIliathes K apyrum protected-
METOJaM U CBOMCTBaM. Ho Tmipu HCHonb30BaHMM DJK3EMIUISIpa Kjacca —
protected-mMeTobI U CBOMCTBA HETOCTYITHBI.

AmnanoruyHo, private — cBOWCTBa M METO/bI, HEOOXOIUMBIC JUIS pealiu3aliu
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KJIacca, HO JIOCTYIHBIC TOJIBKO B JTAHHOW JEKJIapallii Kjacca ¥ HE JOCTYIHbBIC
Hure 6oJiee (B HaclIeTHUKAX TOXKE).
MHOECTBO CBOWCTB M METOJIOB Private MOXKET pacCMaTpUBAThCS KaK HEKHM
aHAJIOT JIOKAJLHBIX TIEPEMEHHBIX TPOIIEAYPHI M BIOKEHHBIX CYyOIPOIEAY].
MHoxecTBO cBOMCTB protected MoskeT paccMaTpuBaThCs KaK HEKHH aHAJIOT
r7100aTbHBIX MEPEMEHHBIX MOJYJISI, XOTS 3TO M HE COBCEM TIOJHAsl aHAJOTHSl.
[IpsiMoro aHaiora CBOMCTB M METOIOB protected B mporie1ypHOM HOIXO0/IE HET.
MHokecTBO CBOWMCTB M MeToA0B Public MoxkeT paccmaTpuBaThbCs Kak HEKH
aHaJIOT TJI00aTBHBIX TIEPEMEHHBIX U TIPOLICTYDP.
Jlenenne public-protected-private He aOcoIOTHOE M HE EIWHCTBEHHOE. B
paznuunbix peanm3anusx OOIT oHO MoXkeT OBITh cokpaleHo jo0 public-private.
CymiecTByOT U pacmmpenus, Hanpumep B C# peannu3oBaHO YETHIPE ypPOBHS
WUHKAIICYJISAINN.

e public,

e protected,

e private,

e internal.

XoTs1 ypoBeHb internal He COBCEM OTHOCHUTCS K TIOHATHIO KJIACC.
OCHOBHasl BHITO/Ia OT HWHKAICYJSIMU — 3alllUIIEHHBIE METOABl M CBOWCTBA
MOTYT BBI3bIBATHCSI TOJILKO pa3paboTunKamMu KJiacca, T.C.
KKBATH(DHUIIMPOBAHHBIM TIPOTPAMMHCTOMY», CJICIOBATEILHO, MOKHO CHHU3HTH
KOJIMYECTBO M YPOBEHb MPOBEPOK BXOIHBIX AHHBIX JUISI TaKHX METOJIOB H
CBOWMCTB, MpEJIoiaras, YTO OHH BCEI/Ia BBI3BIBAIOTCS C «IOMYCTHUMBIMUIY
3aHUCHUSIMU M B «IIPABHIBHOW» ITOCIIEIOBATSIIEHOCTH. 3aIUIICHHBIC METOIbI
00pa3yrT HEKYIO0 «BHYTPEHHIOI OMOJIMOTEKY» IS Kjiacca, MO3BOJISSA, C OJTHOU
CTOPOHBI PEATM30BBIBATH METOMBI Yepe3 TPOICAYPHYIO TMapaaurMmy, T.€.
pa3OuBasi KpymHOE IEHCTBHE HA CTPYKTYPUPOBAHHYIO ITOCIIEIOBATEIHLHOCTD
Oomee MEIKUX ACHCTBUIN U, KpOME TOTO, TTO3BOJISAS TIOBTOPHO MCITOIB30BATh KO/
JUTSL TATTAYHBIX OTICpaIni.
Jlpyrass BbITOJa WHKAICYISIIIUM — «CHApYXuW», T.e. TPH HCIOJIb30BAHHUH
00BEKTa, BCS 3TO TpOMaja CIOKHOTO BHYTPEHHETO YCTPONCTBA HE BHUIHA. JTO
o0JieryaeT BHIOOP MPaBUIBHOIO METO1a/CBOMCTBA TPH paboOTe ¢ 0OBEKTOM.
Oco00 HeoOXOAMMO OTMETUTH CYIIECTBOBAHUE ISl KaXXIOro Kjacca ABYX
CTICIIHAITLHBIX METOIOB:

1) Koncrpykrop;

2) Jlectpykrop.

OTH MeTOombl JOKHBI OBITh BBI3BaHBI SIBHO WM HESBHO (aBTOMAaTHYECKU
KOMITHJIATOPOM) TIPH KaXXJIOM CO3/ITaHWW/YHUUITOKCHHUH dK3eMILUTsApa Kiiacca. 3agada
KOHCTPYKTOpa — TIOATOTOBUTH JaHHbIE OOBEKTa K HCIIOJBb30BAHUIO, T.C.
WHUIIMATU3UPOBATh JaHHbIE OOBEKTa MPABWJIBHBIMA HAYaJdbHBIMH 3HAYCHUSMU.
3amaya AECTPYKTOpa — YyNalWTh JaHHbIE O00bEKTa, OCOOEHHO Ty 4YacTh, KOTOpas
OblIa pasmernieHa auHamudecku. B Hopeimux BapuanTtax OOIl-xkoMmuiasTopoB

(.NET) 3amaua oCBOOOXIEHHS IWHAMHUYCCKH BBIJICJICHHOW IIaMSITH pEIIaeTCs
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aBTOMAaTUYECKHU, TIO3TOMY HEOOXOIMMOCTH B JECTPYKTOpE AJI MPOCTHIX OOBEKTOB
MOXET U He ObITh. Ho Oonee crnokHble 0OBEKThI, HAPUMEDP, C MOAKIIOYCHHEM K
BHEIITHMM CE€pBEpaM WM YyCTPOMCTBaM, MOTYT BBIIOJHUTH B JECTPYKTOpE
IPOLEAYPHI OTKITIOUCHUS.

2.3. HACJIEJOBAHUME

HacnenoBanue (anri. inheritance) — KoHUenuusi 00bEKTHO-OPUEHTUPOBAHHOTO MTPOTPAMMHUPOBAHUS,
COIJIACHO KOTOPOH OMpezeseHrne HOBOTO KJlacca MOXKET HacIeJ0BaTh JaHHbIE U (PYHKIIMOHAIBLHOCTD
HEKOTOPOI'0 CYIIECTBYIOIIEr0 KJ1acca U IOBTOPHO HCIOIb30BaTh FOTOBBIA IPOTrPaMMHBIN KO U
CTPYKTYPBI AAHHBIX, JOIOJIHSS €r0 HOBBIMHM CBOWCTBAMU M METOAAMU.

B OOII nacnenoBaHue peanuszyercsi Kak BO3MOKHOCTb OOBSBUTh M OIHUCATH
KJIaCC Ha OCHOBE CYIIECTBYIOIIETO Kiacca. B aTom ciydae MCXOMHBIA Kiacc
Ha3bIBAIOT «0a30BBIM», a HOBBIM KJIacC, TOCTPOCHHBIM Ha OCHOBE 0a30BOro, —
«MPOU3BOTHBIMY KJIACCOM.

Tako MOAXOX TMO3BOJSAET CO3J4aBaTh HOBBIE KIACCBI M PACIIAPATH
(YHKIIMOHATBHOCTh, MCIOJIB3YSl HACIEAYEeMBbIM KO, T.€. CBOMCTBA U METOJbI
0a30BOTI0 KJj1acca.

B OGonbmmnacTBe si3pik0B OOII, mpu HaciegoBaHWHU, Y MPOU3BOJHOTO Kjacca
MOXET OBITh TOJIBKO OJUH 0a30BbIM Kiacc. XOTA CYIIECTBYIOT M TOMNBITKU
peanu3aiyu «MHOXKECTBEHHOT'O HACJEAOBaHHUS», KOTJIa B KadecTBEe 0Oa30BBIX
MOTYT MCIIOJIb30BAaThCAd HECKOJBKO KJaccoB. (OJHAKO «MHOXECTBEHHOE
HacJIeJIOBaHUE) CTAJIKMBACTCS C IIPOOIeMaMHy peai3alliu.

CxemaTH4eCcKH HacJIeIOBaHHUE MOXKHO U300pa3UuTh TaK



ITpounsBonusiii Kiacc

Bba3oBrlii ki1ace

Properties basoBoro kiracca

Propertyl

PropertyN

Methods BaszoBoro knacca

Methodl1

MethodN

JlononauTensHbIe Properties

Propertyl

PropertyN

JlononauTenbabie Methods

Method1

MethodN

Peanuzauust 0AMHOYHOrO HACIEAOBaHUS B KOMIIMJIATOPAX HE CIMIIKOM CIIOKHA
— K JaHHbIM 0a30BOro kijacca J00aBIISIOTCS JONOJHUTEIbHBIE JIaHHBIE «K
KOHIY» H... Bce. [Ipu BbI30Be MeTOJ0B 0a30BOr0 Kijlacca — OHU pabOTaloT ¢ TOM
YacThIO JAHHBIX, YTO ObljIa YHacieI0BaHa OT 0a30BOT0 Kjacca.

[Tpon3BoHBIN KJIacC BOJIEH OOBSIBIATH CBOMCTBA M METOJbI, UMEHA KOTOPBIX
COBIAJIAlOT CO CBOMCTBAMU U METOAAMM 0a30BOIr0 Kjacca — «IEpPEeKpbIBATHY
cBoiicTBa W MeTonabl. Jlsg BceX Tmoab3oBaTeel oOpalieHne ¢ TaKoMy
«TEePEKPBITOMY»  METOJY/CBOMCTBY  KJlacca  O3Ha4yaeT oOpalleHue K
«TOCTEAHEMY» BapUaHTy METO/A.

OpHako W KOHEYHBIM MOJIb30BaTEeNb M pa3pabOTUYMK BOJIEH BbI3BATh JIFOOOMU
«TPEQUIECTBYIOMIMI» ~ BapuaHT  METOAA/CBOMCTBA, g JO00OTO U3
MPEAIIECTBYIONX 0a30BBIX KJIACCOB. ITO OCYIIECTBIISIETCS OJHBIM YKa3aHUEM
METO0/1a, BKJIIOYAIOUIUM U UMs KJlacca.

Ho aT0 yxe «nomumoppuzm».

2.4. ITOTUMOP®U3M

[Hoaumoppuzm (0T ap.-Tped. TOAVUOPPOC — MHOTOO0OpA3HBIN) — CJIOBO
IPEYECKOro MPOUCXOXKIEHUS, O3HavYarlllee «MHOrooopasue Gopm» 1 UMeroIee
HECKOJIBKO acleKTOB CMbICTA. B s3bpIKax MporpaMMHUpOBAHMS U TEOPUU THUIIOB
noJIMMOP(GU3MOM HA3bIBAETCSI CIIOCOOHOCTh (PYHKIMM 00padaThiBaTh AaHHBIC
pasHbIX TUMOB. Jlpyras « IpUMHUTHUBHAS» WHTEPIPETAHS . TOTUMOP(HHU3M — 3TO
CIIOCOOHOCTh 0OBEKTa MCIOJIb30BaTh METOAbI MPOU3BOIHOIO Kjacca, KOTOpbIe

HE CYIIECTBYIOT HAa MOMEHT CO3/1aHUs 0a30BOTO.
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CymectByer HECKOJIbKO Pa3HOBHUJIHOCTEN noaumMoppuzMa B
nporpaMmMupoBanuu. JlBe Haubojee pa3IuyHbIX U3 HUX ObUIM ONMCAaHbI
Kpucrobepom Crprun B 1967 romy: sto «ad hoc» mnomumopdusm u
napameTpUueCcKuil moaumMoppusm.

[TapameTrpuueckuii mouMophU3M MOJIpa3yMeBaeT UCIIOJHEHUE OJHOTO U TOTO
e KoJla JIJIsl BCEX JIOMYCTUMBIX THUIOB aprymMeHToB. «Ad hocy» mommmopdusm
MOJIpa3yMeBaeT HCIOIHEHUE MOTEHIMAIbHO Pa3HOro Koja ISl Ka)K[oro THIIa
WM TIOJITUTIA apTyMEHTA.

Omnpenenenne monumopdu3mMa Kak «OAWH UHTEPPEHC — MHOTO peanm3ariuiin,
nonysipuzoBanHoe beepHom  Crpayctpymom, otHOcuTcs K «ad hoc»
noyimMophu3My, HO B IEUCTBUTEIBHOCTH, «ad hoc» mommMopdusm He SBISeTCS
HUCTUHHBIM TIOTUMOP(PU3MOM.

[Tomrumopdu3m  yacTo  Has3bpIBaeTCs  TpPeThel  KOHIENIMEeH  0OBEeKTHO-
OpPUEHTHUPOBAHHOTO IPOrpaMMHUPOBAHMST  TIOCJIE UHKATCYIISIUU u
HACJIeI0BAHUS.

[To mpocTomy, moaumMopu3M — 3TO BO3MOKHOCTh padOTaTh C AK3EMIUISIPAMHU
Pa3HbBIX KJIACCOB, BBI3BIBASI «OJIHOMMEHHBIE METOMABI», T.€. OJIUH M TOT K€ KOJ
MOKET 00pabaThIBaTh pa3Hble OOBEKTHI C OJHOMMEHHBIMH (U OJM3KUMH TIO
CMBICITY) METOJIaMHU.

3auatku moJMMOpGU3Ma CBONCTBEHHBI BCEM SI3bIKAM IPOrPAMMHUPOBAHMS,
HaIlpuMep, BCTPOEHHBIN onepaTop cioxkenus: +. Mel mumem: 3 + 5 unm 4.3 +
0.1 i 'c' + 'v' u T.. HezaBucumo ot tumnos (int, double, char, ...) kaxasiil pa3
MBI O)KHIAEM OJTHOTO W TOTO JK€ PE3yNbTaTa - MOTYICHUSI CYMMBI OTIEPAH/IOB.
Peanuzanust nonumopdusma MOXKET ObITh CTATUYECKOW WM AUHAMU4YecKoil. B
MEPBOM clTydae, KOMITWISATOP Ha 3Tare KOMIWIAIHNHA T€HEPUPYET KOJ BBI30BA
MPaBUJIBHBIX TPOIEAYP I KaKIOTO KOHKPETHOTO cirydas. Bo BTopom ciydae
— B BI30B HY)XHOW MPOIEAYPHI MPOUCXOJUT B MOMEHT HCIIOJHEHHs KOja IO
HEKOEMY «JIMHAMHUYECKOMY a/Ipecy», KOTOPBINA CONEPKUTCS B JaHHBIX.

2.4.1. AOcTpaKTHBIN KJacc

Orto knacc-mabnon. OH He peanusyeT (YHKIUOHATBHOCTh — OH TOJIBKO
OIMHMCHIBAET «OOIIYIO *KeTaeMyro (YHKIIMOHATLHOCTHY B BUJIE HAOOpa CBOMCTB U
MeronoB. [Ipenmonaraercs, yTo 3Ta GYHKIMOHATHHOCTh OYIET peain30oBaHa B
HacJenHUKax abcTpakTHOro kiacca. [Ipumepom Takoro abCTpakTHOTO Kiacca
MOXeT cayxkuTb kiacc '"['eomerpuueckas ¢urypa". EcTb MHOXECTBO
Pa3IMYHBIX TEOMETPUICCKUX (PUTYP, KOTOPHIE MBI MOYKEM IITAHUPOBATH CO3aTh
Ha 0a3e Takoro abCTPAKTHOIO KJacca M KOTOPBIE JOJIKHBI 00JIalaTh €AUHBIM
HAa0OpOM omnepauui HajJg HHUMH, HalpUMEp, «HAPUCOBATHY, «IIOBEPHYTHY,
«TEePEIBUHYTH» W T.J. AHAJIOTMYHO OHHM MOTYT 00JanaTh €IWHBIM HAOOpPOM
HEKOTOPBIX CBOMCTB «KOOPAUHATHDY, «JJIMHAY», KIIMPUHAY). AOCTPAaKTHBIN Kilacc
MOKET IMPOJEKIApUPOBATh 3TH CBOWCTBA U METO/bI, HO 0€3 pealn3aluu, Kak
nepeyeHb HEOOXO0IUMBIX.

AHanornyHo abCTPaKTHOMY KJIACCy BBOJUTCSI MOHSITHE «aOCTPAKTHBIA METO.
WM CBOMCTBO». OJTO JeKJapalusi 3arojoBKa MeETOoJa WM CBOWCTBa 0e3
KOHKPETHOTI'O KOAa, peaﬂmylomerolzl[aHHHﬁ METO/I WJIK CBOMCTBO.



Peanuzamus aOCTpakTHBIX METOJOB U CBOWCTB OTJIMYACTCA OT OOBIYHBIX
meToq0B. Ilpexzae Bcero, orauMyaercss Crocod BbI30Ba aOCTPAKTHOTO METOJA.
Ecin 0ObIYHBI METOJl OOBEKTa BBI3BIBAETCS «B MOMEHT KOMIIMJISILUN», TO
aOCTpaKTHBI BBI3BIBAETCSI B MOMEHT HUCIIOJIHEHUSI. AOCTPAKTHBIE METO/BI €Il
Ha3bIBAIOT «BUPTYAJIbHBIMW». B OTIMUKE OT OOBIYHBIX «CTATUYECKUX)» METOJIOB,
azipec IJs BbI30Ba «BHUPTYaJbHOT0» METOJA XPAHUTCS B JAHHBIX 0ObekTa. B
CIELUAIbHON SYEHKE WM CBOMCTBE, KOTOPOE MOYKHO YCJIOBHO Ha3BaTh «aapec
Metona Mmspex».

KoMnumsaTop mpu BbI30BE «aOCTPAaKTHOTO» METO/A T€HEPUPYET «BBI30B IIO
aapecy "3 sueiiku mnamsaTw». I[losTomy, mnpu 00pabOTKE KOHKPETHOIO
IK3EMIUISIpA O0BEKTa, OyJET BbI3BaH MMEHHO METOJI, CBSI3aHHBIM C JaHHBIM
IK3EMIUISIPOM.

2.4.2. Ba3oBBbIi KJ1acc
Pa3HOBUIHOCTBIO aOCTPAKTHOI'O KJIacca MOXKET SIBIISATHCS KJIACC, PeaTU3yIOIIUMA
HEKYI0 001y (DYHKIIMOHAJIBHOCTh, KOTOPYIO 3aTe€M IUIAHUPYETCS JIOMOJTHUTH B
KJaccax-HacJICTHUKAaX.
PaccmaTtpuBast ipeas iy mpuMep, MOXKHO peain30BaTh (HAIKUCaTh) KO JIJIs
HEKOTOPBIX METOJIOB, KOTOPBIM OyaeT NPUMEHHMM KO BCEM ITPOM3BOIHBIM
kiaccaM. Takoil Kjacc Ha3bIBalOT 0a30BBIM.

2.4.3. IIpou3BoaHbIe KJIACCHI
[TpousBoaHbBIE KJIACCHI — KIIACChI-HACTIEAHUKNA HEKOETo 6a30Boro kiacca. B atux
KJlaccax aOCTpakTHbIE METO/bl TOJIY4alOT CBOIO KOHKPETHYIO pealn3alluio,
MPUMEHUTENBHO K YK€ KOHKPETHOMY KJIaccy.
Bo Bpems  BBIMONMHEHWS  OOBEKTHI ~ MPOU3BOJAHOTO  KJjlacca  MOTYT
paccMaTpuBaThCs Kak OOBEKTHI 0a30BOTO Kilacca B MECTaX, I/Ie MCIOJIb3YIOTCSA
TOJIBKO TOT € HAaOOp METOJ0OB M CBOMCTB, UTO JIEKJIapUpOBaH B 0a30BOM
kiacce. Korga 3To mpoucxoauT, dK3eMIUIIp 00bEKTa MOXKET PaccMaTpUBATHCS
KaK JK3eMIUIAp aOCTPaKTHOTO Kiacca, T.€. €CIH B KOJE MPOrpaMMbl MOXKHO
paboTaTh ¢ «WIHOBIMY» IK3EMIUISIPOM JIFOOOTO MPOU3BOTHOTO KJlacca.
D710 U ecTh NOoAUMOP(PU3M, T.€. BOSMOXKHOCTh paboTaTh C «Pa3HBIMU MO-CYTH»
00BEKTaMH «eUHOOOPa3HO 1O popmey.
bazoBeie (aOCTpakTHBIE) KIACChI MOTYT ONPENENsATh U PEeau30BHIBATH
BUPTYaJIbHbIE METO/IbI, & PON3BOIHBIE KJIACCHI MOTYT MIEPEOIPEALTIATh UX. ITO
O3HAYaeT, YTO OHU TMPEJOCTABISIOT CBOM COOCTBEHHBIC ONpPENCNCHUS U
peanu3anuio.
BupTyanbpHBIe METOIBI TIO3BOJISTIIOT padOTaTh C TPyNIIaMU CBS3aHHBIX OOBEKTOB
YHUBEpCaNbHBIM  crmocoboM.  [IpencraBum,  HampuMmep,  IPHIIOKCHHE,
MO3BOJIAIOINIEE TOJB30BATENI0 CO3/[aBaTh pa3IWyHbIe BHUAB (QUTYpP Ha
MTOBEPXHOCTH I prcOoBaHus. Bo BpeMs KOMITUJISAIIMY BHI €IIe HE 3HAaeTe, KaKne
UMEHHO BHUABI (UTYpP CO3AacCT TONb30BaTeNb. [IpU 3TOM TPHIIOKCHHUIO
HEOOXOJMMO OTCJICKHBATh BCE PA3JIMYHBIC THUIBI CO37aBaeMbIX GUTYpP U
OOHOBJISITh UX B OTBET HA JABMXKEHUS MbIH. J[Ji1 pemieHus 3Tod MpoOIeMbl
MO>KHO HCITOJIb30BaTh OJIUMOP(U3M, BBHITIOJHHUB JIBA OCHOBHBIX JICHCTBHUS:



1)

2)

Coznath Mepapxuio KJIaccOB, B KOTOPOM KaXKIbIM OTAENbHBIA Ki1acc (QUryp
SBIISIETCS MPOU3BOAHBIM U3 00I1Ier0 0a30BOI0 Kilacca.
[IpuMeHuTh BUPTYaIbHBIM METON JUIsl BBI30Ba COOTBETCTBYIOIIETO METO/Ia HA

110001 MPON3BOAHBIN KIIACC Yepe3 €NUHbIN BBI30B B METO]T 6a30BOT0O Kiacca.
Jlnst Havana co3naite 6a30BbId Kilace ¢ MMeHeM Shape U IIPOM3BOJIHbBIE KIIACCHI,
nanpumep Rectangle, Circle u Triangle. JloGaBbTe B Kitacc Shape BUpTyanbHbIH
MeTo/ ¢ uMeHeM Draw u mepeonpenenuTe ero B KakJI0M MPOU3BOJHOM Kiiacce
JUIsl PUCOBAaHUSI KOHKPETHOW (UTypbl, KOTOPYIO 3TOT KJIacC MPEACTaBIISET.
Coznaiite o0bekT List<Shape> u no0aBbTe B HEro Kpyr, TPEYrOJbHHUK U
NpsIMOYTOJIbHUK. J1Jis1 OOHOBJICHUS MOBEPXHOCTU PUCOBAHUS UCTIOIB3YHTE LUK
foreach, 4TOOBI BBIMONHUTH WTEpAIMIO CIOUCKAa M BBI3BATh MeTon Draw Ha
KaxaoM o0bekTe Shape B cmmcke. HecmoTpst Ha TO, 4TO Kaxablii OOBEKT B
CIUCKE HMMeEeT OOBsABIEHHBbIM TN Shape, BbI3bIBaTH OYyAET THUI BO BpeMs
BBITIOJIHEHHSI (TIepeorpeieNieHHasl BEpCcUs METOAAa B KaXXJAOM IPOU3BOTHOM
KJ1acce).

BupryasbHble YIeHbI

Ecnu npon3BoHbIN Kilacc Hacieayercs u3 0a30BOro, OH MOJIy4aeT BCE METO/IbI,
noJisi, CBOMcTBa M coObITHs 0a3oBoro kiacca.Pa3paboTymk mHpOU3BOJHOTO
KJ1acca MOXET BbIOpaTh ClIEAYIOIIEe:

NEPEONpeIeIIEHNE BUPTYyaJbHBIX YJIEHOB B 0230BOM KJIACcCE;

HacJIeJJOBaHKE MeTo/a Onmxkaiiiiero 6a30Boro kinacca 6e3 nepeonpenaeieHus;
ONPECIICHHE HOBOM, HEBUPTYAIBHOW pealu3aludyd TeX YIEHOB, KOTOPbIE
CKpPBIBAIOT pean3alnu 6a30Boro Kjacca.

[Tpon3BOaHBINA KJIaCC MOXKET MEPEoIpeeanTh WieH 0a30BOro Kiacca, TOJIbKO
eclM TocleAHu OyneT OObBSIBICH BUPTYalbHBIM WM AOCTPAKTHBIM.
[Tpon3BoAHBIN KIacc JOJKEH UCIOJIB30BATh KIIFOUEBOE CIIOBO MEPEONPEEINTD,
yKa3bIBaIOUIEE, YTO METOJ NIPEeIHA3HAYEH ISl yYaCcTHUsI B BUPTYaJIbHOM BBI3OBE.
BupTtyanbHbIMA MOTYT OBITH TOJIBKO METOABI U cBoMcTBa. Koraa mpou3BoaHbIN
KJIACC MEPEoIpeAesisieT BUPTyalbHbI METO//CBOMCTBO, OH BBI3BIBACTCS AK€ B
TOM cllydyae, €Clid JOCTYN K S3K3EMIUISIpYy 3TOro KJjacca OCYIIECTBISIETCS B
KauecTBE dK3eMILIsipa 0a30BOro Kiacca.

BuptyanbHble METOABI M CBOWCTBA IMO3BOJISIIOT IPOU3BOAHBIM  KjaccaM
pacmpsTh 0a30BBIM Kiacc 0€3 HEOOXOAMMOCTH HCHOJIB30BATh PEATU3AINIO
MeToj1a 6a30BOro Kiacca.

Ecnu BaM Hy>XHO, 4TOOBI IPOU3BOAHBIN WIEH UMEN TaKOE e UM, KaK U YJIEeH B
0a30BOM KJjlacce, HO Bbl HE XOTHUTE, YTOOBI OH y4YacCTBOBaJ B BHUPTYaJIbHOM
BBI30BE€, MCIOJB3YHTE KIOYEBOE CIOBO hew HoBoe. KiroueBoe clI0BO new
BCTaBIIETCS TEpE]l THUIIOM BO3BPAIIAEMOr0 3HAYEHUs 3aMELIAEMOro 4YiIEHa
kjacca. JIoCTynm K CKpBITBIM WieHaM 0a30BOT0 KJlacca MOKHO MO-TIPEKHEMY
OCYUIECTBJIATh U3 KIMEHTCKOr0 KOJIa MPUBEACHUEM 3K3EMILIApa MPOU3BOIHOTO
KJ1acca K AK3eMIUIsIpy 0a30BOro Kiacca.

3amuTa BUPTyaJIbHBIX YJIEHOB OT mlegeonpeﬂeneHm MPOU3BOJAHBIMU KJIACCAMHU



BupTryanbHble 4J€HBl OCTAlOTCA BUPTYAJIbHBIMM Ha HEOTPAHWYEHHBIM CPOK
HE3aBHCHMO OT KOJMYECTBA KJIACCOB, OOBSBIEHHBIX MEXAY BHUPTyaJIbHBIM
YJIEHOM U KJaccoM, KOTOpbI 00BsiBHI ero wusHadainpHO.Ecim kmacc A
OOBABISIET BUPTYaJIbHBIN WieH, Kiacc B mpousBoauTcs u3 kiacca A, a knacc C
— n3 knacca B, 1o kmacc C HacienyeT BUPTYaJbHBIM YIEH M IOJIy4acT
BO3MOXKHOCTb IIEPEOTNPEAEIIUTh €T0 HE3aBUCUMO OT TOT0, OOBSBIISIET M Ki1acc B
IIEPEOTIPEEIICHUE ITOTO WICHA.

[Tpon3BOAHBIN KJIACC MOKET OCTAHOBUTH BUPTYaIIbHOE HACJIEIOBAHUE, OOBSIBUB
NIEPEONpPEEIICHAE KaK 3anedaranHoe. s 3Toro B 0ObsBICHHE 4YjI€HA Kiacca
HEOOXOJMMO BCTAaBUTh KJIIOYEBOE CJOBO sealed mepen KIIOYEBBIM CIIOBOM
override.

[Ipon3BoAHBIM KJIACC, KOTOPBIM 3aMEHWI WM NEPEONPENENIAIl METOJ WIIN
CBOMCTBO, MOKET MOJYYHUTh TIOCTYII K METO/Y WJIM CBOMCTBY Ha 0a30BOM KJlacce
C MIOMOILIBIO KJIFOUEBOTO ClIoBa base.

Pexomenayetcsi, 4TOOBl BUPTYyallbHbIE YJIEHBI UCIIOJIB30BAIM base Al BbI30BA
peanu3zanuu 06a30BOro Kjacca 3TOTO0 4WiIEHAa B HUX COOCTBEHHOW peau3allvu.
Pa3pemienne moBeneHus 0a30BOro kjiacca MO3BOJISIET MPOU3BOAHOMY KIIaccy
KOHILICHTPUPOBATbCA HA  pEAIM3alUU  IIOBEICHMS, XapaKTEpPHOro Ui
npou3BOAHOro kiacca. Eciu peanusanusi 6a30BOro Kjiacca HE BbI3BIBAETCH,
IPOU3BOJHBIA KJIACC COIMOCTABIJIET CBOE NOBEIEHUE C NOBEIECHUEM 0a3z0BOTO
KJIACCa II0 CBOEMY YCMOTPEHHUIO.
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Jlekmusa 3

4.1. OBIIEE ONUCAHUE C#

C# (mpomsnocutcs "Cu-mapmn") sBISETCS S3bIKOM IMPOTrPAMMHPOBAHMUS,
KOTOPBIN pa3paboTaH JJIsi CO3/IaHUS MHOKECTBA MPHIIOKECHHUH, paboTalomux B
cpene .NET Framework. S3sik C# mpoct, THmoOe3omaceH W OOBEKTHO-
opueHTHpoBaH. bnaromaps MHOXecTBy HoBoBBeneHuid C# oOecriednBacT
BO3MOXKHOCTh OBICTPOH pa3pabOTKU TMPHIOKEHUH, HO TPHU 3TOM COXpaHSET
BBIPA3UTEIHLHOCTD U 3JIETAHTHOCTb, MPHUCYITYI0 C-IOA00HBIM SI3BIKAM.

Visual C# — o310 peanmmsanus s3bika C#  kopmoparueir MaikpocodT.
[Momnepxkka Visual C# B Visual Studio obGecrmeunBaeTcss ¢ MOMOIIBIO
NOJHO(PYHKIIMOHAIBHOTO PEAaKTOpa Koja, KOMIIIATOPA, MAabI0OHOB MPOEKTOB,
KOHCTPYKTOpPOB, MacTE€pOB KOJA, MOIIHOTO U yJOOHOTO OTJIaT4MKa ¥ MHOTHX
npyrux cpenctB. bubmmorexka xmaccoB .NET Framework mnpenocraBnser
JOCTYIT KO MHOTHM CIIy’K0aM OIepariiOHHOW CHCTEMBI U K IPYTUM ITOJIC3HBIM,
XOpOIIIO CIPOCKTUPOBAHHBIM KJaccaM, YTO CYIIECTBEHHO YCKOPSET ITUKI
pa3paboTKH.

4.2. OBIIASL CTPYKTYPA IPOT' PAMMBI

[TporpamMma Ha s3bike C# MOXKET COCTOSITh U3 OJJTHOTO WJIM HECKOJIBKUX (ailyioB.
Kaxnpiii ¢aitm MoOXkeT coaepkaTb HOJIb WM 0ojiee IPOCTPAHCTB HMMEH.
[IpoCcTpaHCTBO WMEH MOXKET BKJIKOYATh TaKWE DJIEMEHTBI, KakK KJAcCChI,
CTPYKTYpbl, HHTEp(DENCHl, MEpPEUHCICHUs M JeNerarbl, a TakXKe Jpyrue
npocTpancTBa MMeH. Huxke nmpuBeneHa ckeneTHas CTpykTypa nporpammbl CH#,
cozieprKallas BCE yKa3aHHBIE DIIEMEHTHI.

/I A skeleton of a C# program
using System;
namespace YourNamespace

{

class YourClass

{
¥

struct YourStruct

{
¥

interface I'YourlInterface

{
¥

delegate int YourDelegate();

enum YourEnum

{
} 1



namespace YourNestedNamespace

{

struct YourStruct

{
}
¥

class YourMainClass

{
static int Main(string[] args)

/IYour program starts here...

¥
}

Meton Main sBnsercs Toukoi Bxoma mnpwiokenus C#. (Jlns Oubnmotexk u
cnyx0 He TpeOyercs meron Main B kadecTBe TOYKM Bxoma). Ilpum 3amycke
MPUJIOKEHUS MeTO ] Main sIBJII€TCSI IEPBBIM BBI3BIBAEMBIM METOIOM.

B mporpamme C# BO3MOXHa TOJIBKO OJHA TO4YKa BXxoja. Eciu B Hamnuwne
uMeeTcsl 00JIbIIE OJHOTO Kjlacca, KOTOPhIM UMeeT MeTo Main, To HE00X0IUMO
CKOMITWJIMPOBATh MPOrpaMMy € TapaMeTpoM KOMIMWJIATOpa /main, YTOOBI
yKa3aTh, Kakoi MeTo 1 Main Hy>KHO UCIIOJIb30BaTh B KaU€CTBE TOYKU BXO/JIA.

class TestClass

{

static void Main(string[] args)
{
// Display the number of command line arguments:

System.Console. WriteLine(args.Length);

e Meton Main sBisieTcst Toukoit Bxojga EXE-miporpammel, B KOTOPOM HauWHAETCS
Y 3aKaHYMBACTCS YNPaBICHUE TPOTPAMMON.

e Meton Main oOBsSBISIETCS BHYTPU Kjlacca WJIM CTPYKTYphl. Main ToIDKeH
OBITh CTAaTMYECKHH M OH HE JODKEH OBITh OTKpBITHIA. (B mpeapimymiem
MpUMeEpPE OH IMOJIYYaeT AOCTYI 0 YMOIYAHUIO TUIA 3aKPBITHIN.) Brirouaronuii
KJIACC WJIM CTPYKTYypa He 00s3aTeNbHO JI0JDKHA OBITh CTAaTUYECKOM.

e Main MOXET UMETh BO3BpaIaeMblil TuIl J1u6o void, mubo int.

e Meton Main MoxeT ObITh 0OBSIBIICH C TTapaMeTPOM string[ ], KOTOPBIA COAEPIKUT
apryMeHThl KOMaHJIHOW CTpoku, uiau Oe3 Hero. [Ipu umcnonb3oBanmm Visual
Studio mmst coszmanus npuinoxkenuin Windows Forms, MoxHO g00aBUTH
napamMeTp BPYYHYIO WIM HCHOJb30BaTh kKiacc Environment nisi moiydeHus
apryMEHTOB KOMAaHJIHOM CTpOKW. WHmekcarusi CUMTHIBAEMBIX MapaMeTpPOB
KOMaHJHON CTpOKM HauumHaercsi ¢ Hymss. B ommmume or C u CH++, ums
IPOrpaMMBbI HE PACCMATPUBAETCS KaK MEPBbIN apTyMEHT KOMaHIHOW CTPOKH.
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4.3. ITPOCTPAHCTBO UMEH (NAMESPACE & USING)

[TepBbIM 371€MEHTOM, KOTOPBIM HEOOXOAMMO MOHUMATh, YTOOBI MCIIOIb30BATh
C# — 9T0 MPOCTPaHCTBO UMEH.

B mporpammupoBanuu Ha C# mpocTpaHCTBa UMEH HCIOJB3YIOTCS C TOJHOM
Harpy3Ko# Mo ABYM HaIpaBJICHUSM.

Bo-miepBoix, miardopma .NET Framework ucrons3yer npoctpancTBa UIMEH IS
OpraHM3ald HAaNMEHOBAHMNW MHOXECTBA KIJIACCOB. OTO  BBIMOJHSICTCS
CJIETYIONTUM 00pa3oM.

System.Yes.No.Net.Console. WriteLine("Hello World!");

System — 310 npocTtpancTBo uMmeH, a Console — kiacc B Hem, WriteLine —
Meron kinacca. Takum obpa3zom ompenenensl Bce umena B C#. IIpoctpaHcTBa
UMCH MOTYT OBITh HEOTPAaHMUEHHO BJIOKEHBI ApPYr B jApyra: NameSpacel.
NameSpace2. NameSpace3... NameSpaceN.Class.Method.

Bo-BTOpBIX, OO0BSBICHHE COOCTBEHHOTO IPOCTPAHCTBA HMCH ITOMOXET B
yIpaBIeHUH OO0JIACTHIO JEHCTBHS HMMEH KJIacCOB M METOJOB B KPYITHBIX
OPOrPAaMMHBIX IpOEKTaX. T.e. BBl MOXETE€ Ha3bIBaTh KJIACChl M METOJIbI
«OIMHAKOBO» B Pa3HBIX MPOCTPAHCTBAX UMEH.

Jlns oOBsBICHHS IPOCTPAHCTBA HMMEH BOCIOJB3YHTECh KJIIOYEBBHIM CIOBOM
namespace, Kak MoKa3aHo B CICIYIOIIEM IIpUMeEpeE.

namespace SampleNamespace

{

class SampleClass

{
public void WriteLine ()

{

System.Console. WriteLine(

" WriteLine inside SampleNamespace");

[lonsiTe «mIpOCTpaHCTBA WMEH» OPraHU3yeT BCE HMMEHA, HCIOJb3yeMbIE B
nporpamme Ha C# B omHo aepeBo. [IpoctpanctBo mmen global siBnsercs
KOpPHEBBIM TPOCTPAHCTBOM UMeH, Hampumep global::System Bcerma Oymer
ccputaThes Ha mpoctpancTBO uMeH tuiargopmel NET Framework System. Bcee
NpOCTPaHCTBAa MMEH Kak Obl «BiokeHb» B (lobal, oOpa3ys nepeBo. Dta cxema
OpraHU3allid UMEH XOPOIIO COYETACTCS C «HePaApXHUEH KIACCOB», T KaXKIbIi
KJIaCC MMEET TOJBKO OJTHOTO MpeKa — 0a30BbIN Kiacc.

Jns ogHO3HAYHOTO OOpaIieHuss K 00bEKTy HEOOXOIMMO yKa3aThb €ro IMOJHOE
uMs. JIJIsi COKpaleHust 3amucy MOJHBIX UMEH MOYKHO HCITOJIB30BaTh KITFOYEBOEC

CJIOBO USINg.
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4.3.1. locTyn K NPOCTPAaHCTBAM HMEH

Hcmonp30BaHue KIIOYEBOIO CjIoBa USING MOXKET OTMEHHMTh HEOOXOIHUMOCTh
IIOJJHOTO MMCHH, KaK II0OKAa3aHO B CJICAYIOIICM IIpUMEpE.

using System;

using System]1;

Console.WriteLine("Hello");

Console.WriteLine("World!");
boapmuHCTBO HpI/IJIO}KCHI/Iﬁ Ha a3pike C# HauMHAIOTCSI C pa3aciia TUPCKTUB
using. B atom pasaene mepedrciIsIOTCS MPOCTPAHCTBA MMEH, KOTOPbIE OYIyT
9aCTO HCIIOJIB30BATHCA IIPUIOKCHHUCM, M J3TO CIIaCacT IIporpaMmMuCTa OT
HCO6XO,ZH/IMOCTI/I YKa3bIBATh IIOJIHOC UM Ka}KIHﬂﬁ pa3, Koraa HCIIOJb3YyCTCA
COAECPKAIIUIUCSI B HUX METO/.
Hamnpumep, BKIIOUHB CTPOKY:

using System;

Console.WriteLine("Hello, World!");

BMECTO KOJ1a:

System.Console. WriteLine("Hello, World!");

[Tpy HaMIMYMK OAHOMMEHHBIX OOBEKTOB B HECKOJIBKHUX MPOCTPAHCTBAX MMEH, YKa3aHHBIX B USing

using System]1;

using System?2;

KOJII:

Console.WriteLine("Hello, World!");

OyZeT NCTIOIB30BaTh «IOCIEAHEE MPOCTPAHCTBO HMEH Uusing», T.e. System?2.

4.3.2. IIceBI1OHUMBI POCTPAHCTB UMEH
HupextuBa using (CrpaBounuk mo C#) Takke MOMXKET HCIOJIB30BAThCS JUIS
CO3/aHusl IICEBJOHMMA INpOCTpaHcTBa uMeH. Hampumep, B ciydae
WCIIOJIb30BAaHUSl HAIIMCAHHOIO MpEXJIe MPOCTPAaHCTBA HMEH, COIEPIKAIIEro
BJIO)KEHHBIE TPOCTPAHCTBA HMEH, MOXHO OOBSBUTH ICEBIAOHUM s
obecniedyeHus: ObICTpOro crnocoda oOpallleHus: K OJHOMY U3 HUX, KaK IOKa3aHo B
CJIEYIOLEM IIPUMeEpE:

using Co = Company.Proj.Nested; // define an alias to represent a namespace

4.3.3. Ucnosib30BaHUE MPOCTPAHCTB MMEH /IJISl YIIPaBJIeHHs 00J1aCThIO
AefCcTBUS

KnroueBoe cioBo namespace wucnonb3yercs A  OOBSBICHHS O0O0JAcTH
nerctBus. Bo3MOXXHOCTH cO37aBaTh 00JacTH JIEWCTBHS B paMKax MPOEKTa
MIOMOTaeT OPTraHU30BHIBATH KOJI M TIO3BOJISIET CO3/1aBaTh TNI00ATIEHO YHUKAIBHBIC
Tumnsl. B cienyromiem npuMmepe B AByX MPOCTPAHCTBAX UMEH, OJJHO U3 KOTOPBIX
BJIOXKEHO B JIpyroe, ompesaesercs kiaace, Ha3Banubeii SampleClass. Ins toro,
yTOOBl pa3inyaTh, KAaKOW METOJl BBI3BIBAETCS, HCMOJB3yeTcss Omnepartop

(cipaBounuk mo C#).
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namespace SampleNamespace

{

class SampleClass

{
public void SampleMethod()

{
System.Console. WriteLine(
"SampleMethod inside SampleNamespace");

// Create a nested namespace, and define another class.
namespace NestedNamespace

{

class SampleClass

{
public void SampleMethod()

{
System.Console. WriteLine(
"SampleMethod inside NestedNamespace");

class Program

{

static void Main(string[] args)

{
// Displays "SampleMethod inside SampleNamespace."
SampleClass outer = new SampleClass();
outer.SampleMethod();

// Displays "SampleMethod inside SampleNamespace."
SampleNamespace.SampleClass outer2 = new SampleNamespace.SampleClass();
outer2.SampleMethod();

// Displays "SampleMethod inside NestedNamespace."
NestedNamespace.SampleClass inner = new NestedNamespace.SampleClass();

inner.SampleMethod();



4.3.4. Ilo1HbIe HMEHA
[IpocTpancTBa MMEH M TUIBI MUMEIOT YHUKAJIbHBIC HA3BaHUS, OMKCHIBACMBIC
IIOJIHBIMA HMMEHAaMHM, ITOKa3bIBAIOIIMMH JIOTHYECKYI0 Hepapxuio. Hampumep,
uHcTpykiusa A.B monpaszymeBaer, uTo A — 3TO UMS MPOCTPAHCTBA UMCH HIIH
THIa, a B — 2T0 BI0XKeHHEBIN B HETO THIL.
B caenyromem nmpuMepe moka3aHbl BIOYKEHHBIC KJIACCHI M MPOCTPAHCTBA MMCH.
[TotHOE UMS yKa3aHO B Ka4eCTBE MPUMEUAHHUS ITOCIIC KaX/I0H CYIIHOCTH.

namespace N1 // N1

{

class C1 // N1.C1

{
class C2 //NI1.C1.C2
{
}

}

namespace N2 // N1.N2

{
class C2 //N1.N2.C2
{
}

B npensinymem gparmente koaa:

npocTpancTBO UMeH N1 dBigeTcs 4jaeHOM I00aJbHOTO MPOCTPAHCTBA MMEH.
Ero nmonaeiM umeHneM siBisiercs N1 ;

IIPOCTPAHCTBO MMEH N2 sBIIeTCA WIEHOM mpocTtpaHctBa umeH NI1. Ero
MOJIHBIM UMeHeM siBiisieTcss N1.N2;

kiacc Cl sBusgercs uineHom mnpoctpaHcTBa mMeH NI1.Ero mosHeIM uMeHeM
seisiercsa N1.C1;

uMs kinacca C2 uCmonb3yeTcs B 3TOM Koze JABa pasza.OaHAKO MOJHBICE MMEHA
SBJISIIOTCS  YHUKaTbHBIMU. IIepBoIil sK3eMuisip kimacca C2 OOBSBICH BHYTPH
kiacca Cl; cinenoBarenbHo, ero noiHeIM umeHeMm sBisiercss N1.C1.C2.Bropoit
sk3eMIusip kinacca C2  00BsABIEH BHYTPUM MPOCTpaHCTBA UMEH N2;
cJIeJOBaTEIbLHO, €r0 MOJHBIM UMeHeM sBisgeTcss N1.N2.C2.

Hcnonb3ys mpeablayliuid (pparMeHTa KojAa, MOXKHO J0OaBUTh HOBBIM UJIEH:
kiacc C3, B mpoCTpaHCTBO UMEH Né.N2, KaK MTOKA3aHO HUXKE:



namespace N1.N2

{
class C3 //N1.N2.C3

{
}

B oO0meM, HCHoNb3yldTe KIIIOYEBOE CIOBO :: Uil OOpamieHusi K MCEBIOHUMY
NPOCTPaHCTBA HWMEH WM KiroueBoe cioBo global:: s oOpamenus
r7100aIbHOMY HPOCTPAHCTBY MMEH U KJIIOUEBOE CIIOBO . JJIsl YTOYHEHHUS THUIIOB
WY YJICHOB.

OmuOKoi SBISAETCS MCIONb30BAHME KIIIOUEBOTO CJIOBA I C IICEBIOHHUMOM,
CCBUIAIOIIMMCS Ha THII, a HE Ha MPOCTPAaHCTBO MMeH. Hanpumep:

using Alias = System.Console;

{

static void Main()

{
// Error

//Alias::WriteLine("Hi");

// OK
Alias.WriteLine("Hi");

OOparuTe BHHMMaHue, 4YTO KiIoueBoe cioBo (global He sBisercs
npeaonpeesieHHsM ncepnonumomM. CrenoBatensho, uMms global. X He mmeer
KaKoro-au0o crenuaibHoro 3HaveHus. OHO mpuoOpeTaeT CHCIHAIbHOS
3HAYCHHUE TOJIBKO MTPH UCITOJIb30BAHUH C KITFOUECBBIM CIIOBOM ::.

B cnyuae omnpenenenuss mncepmonuma global cosmaercs mnpemynpexacHue
kommuaTopa CS0440, mockoibky kiaodeBoe ciioBo global:: Bcerma cepimaercs
Ha TJ00ajdbHOE MPOCTPAHCTBO HMEH, a He Ha TceBaoHuM. Hampumep,
CJICYIOINasi CTPOKA MPUBEAET K TCHEPUPOBAHUIO MTPEAYIPEIKICHHS:

using global = System.Collections; // Warning
Hcnonp30BaHne KITIOYEBOTO CJIOBA :: C TICEBJIOHUMAMH SIBJISICTCS TPABHILHOM
METOJIMKOM, 3allUIIAoNIed OT HEOXKHIAHHOTO BBEICHHUS JOIOJHUTEIBHBIX
TUMOB. PaccMoTpuM, HanmpuMep, Cleayroniuil hpparMeHT Koja:
using Alias = System;

namespace Library

{
}

public class C : Alias.Exception { }

DTOT KojI paboTaer, HO €CIK B HOCIey OIEM oyaer BBenen tun Alias, To



{

}

koHCcTpykuumsi Alias. craner cBsizaHa ¢ O3TUM TUOOM. Mcmonb30BaHHE
koHcTpykuuu  Alias::Exception rapantupyer, uto wums Alias Oyxer
00pabaThIBaThCs KaK IMCEBIOHUM IMPOCTPAHCTBA MUMEH U HE OYICT OMUOOYHO
HPUHSATO 32 THIL.

4.3.5. Ucnosib30BaHMe MCEBIOHUMA IVI00AJIBbHOI0 NPOCTPAHCTBA MMEH
B03MOXHOCT 0CTyNa K 4jeHy B INI0OAJIbHOM IMPOCTPAHCTBE UMEH IOJIE3HA,
KOT'/Ia 3TOT YWJIEH MOKET OBITh CKPBIT JPYTOi CYIIHOCTHIO C TAKUM K€ UMEHEM.
Hampumep, B cienytomiem koae Console pazpemaerca B tun TestApp.Console
BMecTo Tuma Console B mpocTpaHcTBe UMEH System.

using System;
class TestApp

// Define a new class called 'System' to cause problems.

public class System { }

// Define a constant called 'Console' to cause more problems.
const int Console = 7;

const int number = 66;

static void Main()

{
// ' The following line causes an error. It accesses TestApp.Console,
// which is a constant.

//Console.WriteLine(number);

[Tpu ucnonp3oBanuu System.Console Bce paBHO BO3HMKAET OMIMOKA, TaK Kak
MIPOCTPAHCTBO UMEH SYStem ckprITo Kitaccom TestApp.System:

// ' The following line causes an error. It accesses TestApp.System,
// which does not have a Console.WriteLine method.

System.Console. WriteLine(number);

OnHako JaHHYI0 OIIMOKY MOXHO YCTPAHUTh CIEIYIOIIUM 00pa3oM, UCIIOIb3Ys
global::System.Console:

// OK
global::System.Console. WriteLine(number);

Korna neBwlii uaeHTudUKaTop HMeeT 3HaueHue global, mouck mpaBoro
uaeHTH(PUKATOpa HAUYMHACTCS B II00albHOM IPOCTpaHCTBe MMeH. Hampumep,
cienyromiee OOBSBICHHE cchUlaeTcss Ha TestApp Kak Ha WieH TI00aJIbHOTO
MIPOCTPAHCTRA.

class TestClass : global:: TestApp

Od4eBuHO, YTO HEOOXOIMMOCTh B CO3JaHMHM MPOCTPAHCTBA WMEH System
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OTCYTCTBYET, & BEPOSTHOCTh IMOBCTPEYATh KOJ, IJI€ 3TO CIEIAHO, OYeHb Maia.
OnHako B OoJiee KPYIHBIX TMPOEKTAaX CYIIECTBYET OOJbIIAs BEPOSTHOCTH
BCTPETUTh Ty WJIM UHYI0 (GOopMy AyOJUpOBaHMS MPOCTPAHCTBA UMEH. B Takoi
CUTyallud KBAJTU(PHUKATOP TIJIOOAIBHOIO TMPOCTPAHCTBA HMMEH TapaHTHPYET
BO3MOYKHOCTH 3a/IaHUsI KOPHEBOT'O MIPOCTPAHCTBA UMEH.

B nmanHOM mpuMepe MpOoCTPaHCTBO UMEH System HCIOJIb3YETCs TSl BKITFOUCHUS
kinacca TestClass, moaToMy [uisi co3maHusl CChUIKM Ha kimacc System.Console,
CKPBITBI  TPOCTPAHCTBOM WMEH System, HEOOXOJMMO  HCIIOJIb30BaTh
global::System.Console.Kpome Toro, nceBgornm colAlias ucmonb3yercs: s
CO3/IaHHUsl CCBUTKM Ha mpocTpancTBo uMeH System.Collections; Takum oOpazom
npu co3ganuu dKk3emiuisipa System.Collections.Hashtable BMecTo mpoctpancTBa
VUMEH HCTIOIH30BAJICS 3TOT NICEBIOHHM.

using colAlias = System.Collections;

namespace System

{

class TestClass

{

static void Main()
{
// Searching the alias:
colAlias::Hashtable test = new colAlias::Hashtable();

// Add items to the table.
test. Add("A", "1");
test. Add("B", "2");
test.Add("C", "3");

foreach (string name in test.Keys)

{

// Searching the global namespace:

global::System.Console.WriteLine(name + " " + test[name]);

4.3.6. DusnyecKoe pacnoioKeHue MpPoOCTPAHCTBA UMEH
Cnegyer TNOMHHTB, YTO IPOCTPAHCTBA HMMEH HMCEHOT  (DU3UYECCKYIO
nokanu3anuto. JIroboe mpoctpancTBo uMeH it C# conepkutcs B GU3NIECKOM
daiine nuHaMuueckon OMOIMOTEKN (OMOIMOTEKAa MOXKET COJIEPKaTh HECKOJIBKO
MIPOCTPAHCTB MMEH), HO TJIaBHOE — HE OBIBAaeT MPOCTPAHCTBA UMEH Oe3 (haiina-
OnOIMOTEKH.
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CucremHble (BCTPOCHHbBIE) NPOCTPAHCTBA MMEH M CHCTEMHbIE (BCTPOEHHBIE)
OMONIMOTEKW  AOCTYNHBI  «10  ymomyaHuro». Ho — gia  mroboro
«T10JIB30BATENBCKOT0» IPOCTPAHCTBA MMEH — OHMOIMOTEKa [OJIKHA OBITh
yka3aHa sBHO. OJHAaKO 3TO YXKE€ HE «IPOCTPAHCTBO HUMEH», a JHIIb
«rpaktuyeckas peanusanus». CrnocoObl «yka3aHHUsl CCBUIKM Ha OMOJIMOTEKy»
3aBHUCST OT MCIIOJIb3yEMOI0 KOMIIMIATOPA.

Jlexkuus 4

Kitacc — »3T0 noruueckas CTpPYKTypa, NO3BOJSIIONIAs CO34aBaThb CBOU
COOCTBEHHBIE TOJIB30BATEIILCKUE THUIIBI IyTEM TPYNIUPOBAHUS MEPEMEHHBIX
JIPYTUX TUIOB, METOJI0B U coObITHi. Kiacc mogo0en ueptexxy. OH omnpezaenser
JaHHBIE W TOBeleHUe Tuma. Ecnu knacc He OOBSABIEH CTaTUYECKUM, TO
KJIIMEHTCKUI KOJ MOKET €ro HCIOJIb30BaTh, CO37]aB OOBEKTHl WM HHAUe
DK3EMIULSPBI, NPUNMCAHHBbIE NepeMeHHOU. [lepeMeHHas ocTaeTcs B INaMsTH,
MIOKa BCE CCHUIKM Ha HEE HE BBIMAYT U3 00JIacTH BUAMMOCTU. B 3T0 Bpems cpena
CLR nomeuaet ee mpuUroHou Jyis coopirka Mmycopa. Eciu knacc oObsBIisieTcs
CTaTHYECKUM, TO B MaMATH OCTA€TCS TOJBKO OJIHA KOMHS U KIMECHTCKHHN KOJI
MOXET MOJIYYUTh K HEM NIOCTYIl TOJIBKO MOCPEICTBOM CaMOro Kiacca, a He
IIEPEMEHHON SK3EMIUISAPA.

B ommume OT CTPpyKTyp KJIacChl  MNOAACP/KHMBAIOT  HACIEIOBAHME,
byHIaMEHTATBHYIO XapaKTEPUCTUKY 00BEKTHO-OPUEHTHUPOBAHHOTO
POrpaMMHUPOBAHUSL.

4.5.1. O0baBIIeHHNE KjIacca
Knaccel 0OBSBISIOTCS ¢ IOMOIIBIO KJIFOYEBOI'O CJIOBa class, Kak ITOKa3aHO B
CJIEIYIOILIEM TIPUMEPE.
public class Customer

{

//Fields, properties, methods and events go here...

KimtoueBomy cioBy class mpeamiectByer ypoBeHb naocTyma. [lockonbky B
JAHHOM CJyyae HCHOJb3yeTcsi public, mo00i MOXET co3jgaBaTh OOBEKTHI U3
aTOoro kjacca. Mms kiacca yka3bIBaeTCsl TOCJE KIIIOYEBOTO CjoBa class.
OcTaBmiasicst 9acTh OMPEISICHUS SBISICTCS TEJIOM KJIacca, B KOTOPOM 3aar0TCs
nmaHHele W noBeaeHue. Iloms, cBoiicTBa, MeETOABI M COOBITHS B KJIacce
0003HaYaI0TCsl TEPMUHOM HICHBI Kj1acca.

4.5.2. Co3nanmne 00bEKTOB
Kmacc m 00BeKT — 3TO pas3HbIC BEIIM, XOTS B HEKOTOPBIX Ciydasx OHHU
B3anMo3ameHsembl. Kiacc onpenenser Tun o0bekTa, HO He caM 00beKT. OOBEKT
— 9TO KOHKpPETHas WHUIMAIU3UpOBaHHAs oO0JacTh TMaMsTH (IepeMeHHas),
OCHOBaHHAs Ha KJIacCe U Ha3bIBaeMas K3EMILIIPOM Kilacca.
OOBEKTHI MOKHO CO37aBaTh C TOMQIBIO KITI0YEBOTO CI0BA NEW, 33 KOTOPHIM



CJIeTyeT UM KJlacca, Ha KOTOPOM Oy/IeT OCHOBaH OOBEKT:

Customer object] = new Customer();
[Ipn co3maHuu SK3eMIUIpa Kiacca CChUIKA Ha 3TOT OOBEKT TIepeaacTcs
nporpaMMHCTy. B mpenpiaymem mnpumepe objectl sBIseTcs CCBUIKOM Ha
00beKT, ocHOBaHHBIM Ha Customer. DTa CChUIKA yKa3bIBa€T Ha HOBBIH OOBEKT,
HO HE COJCPKHUT JJaHHBIC ITOT0 00bekTa. MAKTUYECKH, MOKHO CO3/1aTh CCBUIKY
Ha 00BEKT 0€3 CO3IaHusI caMOro OOBEKTA:

Customer object2;
Co3laHve TakMX CCBUIOK, KOTOpbIE HE YKa3blBalOT Ha OOBEKT, He
PEKOMEHIYeTCs, TaK KaK IMOMBITKA JOCTynma K OOBEKTYy IO TaKOH CCBHUIKE
MpUBEIET K COOI0 BO BpeMsi BbIMONHEHUS. OAHAKO TaKyl0 CCBUIKY MOXHO
cAenaTh yKa3blBarolled Ha OOBEKT, CO3/1aB HOBBIM OOBEKT WJIM HAa3HAYUB €€
CYLLECTBYIOLEMY OOBEKTY:

Customer object3 = new Customer();

Customer object4 = object3;
B nanHOM Ko/i€ CO3[aI0TCSl JIBE€ CCHUIKA Ha OOBEKTHI, KOTOPHIE YKa3bIBAIOT Ha
omuH 00bekT. IloaToMy JrOObIE W3MEHEHHSI OOBEKTa, BBINOJHECHHbBIC
MOCpeNICTBOM object3, OyIyT BHIHBI TMPU TOCIEAYIOIIEM HCIOIb30BaHUU
object4. ITockoyibKy Ha OOBEKThI, OCHOBaHHBIC Ha Kj1accaX, yKa3bIBalOT CCHLIKH,
KJIACChI Ha3bIBAIOT CChUIOYHBIMU THUIIAMH.
HNuTepdeiicol
HnuTepdeiic sBISeTCS CCHIJIOYHBIM THIIOM, B Y€M-TO CXOXXHUM C aOCTPaKTHBIM
0a30BBIM KJIACCOM, KOTOPBIA COCTOUT TOJILKO M3 aOCTpakTHHIX ujeHOB. Korna
KJlacc peannzyet uHTepdeic, OH JOKEH MPEeIOCTaBUTh pPeali3alliio s BCeX
yiIeHoB uHTep(deiica. B kimacce MoxkeT OBbITh pPEATM30BAHO HECKOJIBKO
uHTEep(EicoB, XOTS MPOU3BOJHBIM OH MOXKET OBITh TOJBKO OT OJTHOTO MPSIMOTO
0a30BOro Kjacca.
NuTtepdeiickl MCMOMB3YIOTCS IJI ONPEeNICHUs] OMPeAeICHHBIX BO3MOKHOCTEH
JUUISl KJIACCOB, KOTOpPbI€ HE 00S3aTEbHO MMEIOT OTHOIICHUS TOXIESCTBEHHOCTH.
Hampumep, wunrepdeiic System.IEquatable<T> wmoxer ObIThb peann3oBaH
JHOOBIM  KJIACCOM  WJIM CTPYKTYpPOH, BKIIOUAIONMICH KIMEHTCKUWA KOJI JUIs
OTIpEJICICHHs] JKBUBAJIEHTHOCTH JBYX 00bekToB THMHa. I[Equatable<T> He
MOApPa3yMEBAET TOT K€ BUJl OTHOLIEHUM TOXIECTBEHHOCTH, KOTOPBIU
CYIIIECTBYET MEXAy 0a30BbIM M MPOU3BOAHBIM Kilaccamu (Hampumep, Mammal
apisgercs: Animal).
JlocTyn MPOM3BOHOIO0 KJIacca K 4ieHaM 0a30BOro Kjiacca
N3 mnpou3BOAHOTO Kjacca MOXKHO TMOJYyYUTh JIOCTYIl K  OTKPBITBIM,
3alMIICHHBIM, BHYTPEHHUM U 3alllUIIECHHBIM BHYTPEHHHUM 4JjieHaM 0a30BOTO
KJ1acca. XOTs TMPOU3BOJHBIA KJIACC U HACIEAYET 3aKpbIThIE UJieHbI 0a30BOTO
KJIacca, OH HE MOXET MOJYyYUTh AOCTYN K ATUM uwieHaMm. OpHaKo Bce OTHU
3aKPBITHIC YJIEHBI BCE JK€ MPUCYTCTBYIOT B MPOU3BOJHOM KJIACC€ U MOTYT
BBITIOJIHATHL Ty JKe paboTy, yTo U B camMoMm O0a3oBoMm Kkiacce. Hampumep,
MPENOJIONKNUM, YTO 3allUIIECHHBIA METoJ 0a30BOTO Kjacca MMeEeT JIOCTyH K
3aKPBITOMY MOJII0. DTO MOJE JOJHKHO MPUCYTCTBOBATH B MPOU3BOJIHOM KJIacce
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1)

2)

JUIS TIPaBUIJIBHOM pabOoThI YHACIETOBAaHHOTO METOo/1a 6a30BOro Kiacca.
IIpexorBpanienue JajibHEHIEr0 HACAEA0BAHMS

Krnacc MoxeT mpenoTBpaTuTh HACIEIOBAaHUE OT HETO JPYIHMX KIIACCOB WM
HacJIeJOBaHME OT JIIOOBIX €ro 4jeHOB, OOBSBUB C€€0S WJIM UJIEHBI
3arneyaTaHHbIMU.

CkpbiTHE NPOU3BOAHOIO KJIACcCa YIEHOB 0230BOI0 KJacca

[Tpou3BoaHBIA KJIacC MOXKET CKpbIBaTh WIEHbI 0a30BOr0 Kiacca IyTeM
OOBSIBJICHHUS YJICHOB C TEM € MMEHEM W CUTHaTypoil. Moaudukatop new
MOJKET HCIOJB30BaThCS, YTOOBI SIBHO YKa3aTh, YTO WIEH HE MpeIHa3HaycH,
9TOOBl OBITH IEpeorpenescHueM 0a30Boro wieHa. lcmonb3oBaHMe new He
SBIISIETCSL 00s3aTENBbHBIM, HO TPU OTCYTCTBMM HCIOJB30BaHUS new OyneT
CT€HEPHPOBAHO MPEIYNPEKACHUE KOMITUIATOPA.

4.5.4. lHomumoppuzm
[TomuMopdu3mM dYacTo  Ha3bIBACTCS  TPEThEW  KOHIENMIUEH  OOBEKTHO-
OPUEHTUPOBAHHOIO IIPOTPAMMHUPOBAHUS nocie MHKAICYJISIUN U
HACJIEI0BaHUS. [Tomumopdu3mM — C€JIOBO TPEUYECKOTO MPOUCXOXKICHUS,
O3Hauarlee «KMHOTooOpasue Gopm» U UMEIOLIEe HECKOIbKO ACTIEKTOB.

Bo Bpems  BbimomHEHHS ~ OOBEKTHI ~ IPOU3BOJHOTO  KJlacca  MOTYT
paccMaTpuBaThCcsl Kak OOBEKTHI 0a30BOro Kjacca B TaKUX MeECTax Kak
napaMeTpbl METOJAa W KOJUIEKIIMM WU MaccuBbl.  Korma 3TO HpoOMCXOHMT,
OOBSIBJICHHBIN TUIT OOBbEKTA MEPECTAET COOTBETCTBOBATH CBOEMY THUITY BO BpeMs
BBIIIOJIHCHUSL.

ba3oBbie KJ1aCChl MOTYT ONPENEIISITE U PEAIM30BbIBATH BUPTYAJIbHBIE METO/IBI, a
MPOU3BOAHBIE KJIACCHI MOTYT MEPEONPENENATh UX. IJTO O3HAYAET, YTO OHHU
MPEIOCTABIISIOT CBOM COOCTBEHHBIE OMpENETICHUsI U peanu3aiuio. Bo Bpems
BBITIOJIHEHUS, KOTZAa KIMEHT BbI3bIBa€T MeToJ, CLR BBIMOMHAET MOUCK TUIA
00BbEKTa W BBI3BIBACT IMEPE3anCh BUPTYaAIbHOTO MeTo/a. Takum oOpa3oM, B
HCXOJTHOM KOJIE MO’KHO BBI3BaTh METOJ] HAa 0A30BOM KJIACCE M IPUBECTU BEPCHUIO

IIPOM3BOIHOTO KJIacca METOAA, KOTOPhIM HEOOXOUMO BBITOTHUTD.
BupTtyanbHble METObI TIO3BOJISIIOT pabOTaTh C IPyNIaMH CBSI3aHHBIX 0OBEKTOB
YHHUBEPCAJIbHBIM  CIOCOOOM. IlpencraBum, HampuMmep, IPUIOKEHHUE,
NO3BOJIAIOIIEE TIOJb30BATENI0 CO3/AaBaTh pa3iMyHble BUIBl (GUIYp Ha
IIOBEPXHOCTH I pUCOBaHUA. B0 BpeMs KOMIIWIALMM BbI €€ HE 3HAECTE,
KaKue MMEHHO BHUJbI (DUTyp CO3JacT MOJb30BaTeNb. lIpu 3TOM MPUIIOKEHUIO
HEOOXOMMO OTCJIEKHBAaTh BCE PA3JIMYHBIE THUIBI CO3JaBaeMbIX QUTYp U
OOHOBJISITh MX B OTBET Ha JIBWXKEHMSI MbIIIM. [l perieHust 3Toi mpoOiaemMbl
MO>KHO MCIOJIb30BaTh NOJIUMOP(U3M, BHIITOTHHUB IBA OCHOBHBIX JIEHCTBHUS.

CoznaTh Mepapxuio KJIaccOB, B KOTOPOM KaXKIbIM OTAENbHBIA Ki1acc (QUryp
SIBJISIETCSI POU3BOIHBIM M3 00I1ero 6a30BOro Kiacca.
[IpuMeHuTh BUPTYyadbHBIM METON ISl BBI30BA COOTBETCTBYIOIIETO METO/A Ha

10001 MTPOU3BOHBIN KJIACC Yepe3 eIMHBINA BHI30B B METO/1 0a30BOT0 Kjlacca.

Jlnst Havana co3naiite 6a30BbIM Kilacc ¢ UMeHeM Shape ¥ IPOM3BOIHbIE KIIACCHI,
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Hanpumep Rectangle, Circle u Triangle. Jlob6aBeTe B Kiacc Shape
BUPTYaJIbHBIH METOJ ¢ MMeHeM Draw u mnepeomnpenesuTe ero B KaKIoM
MIPOU3BOJHOM KJIacCce Jisi PUCOBAHMUS KOHKPETHOM (UTYpBI, KOTOPYIO 3TOT
kiacc npeacrasisier. Cozpaiite o0bekT List<Shape> u nob6aBbTe B HETO KPYT,
TPEYTOJIbHUK W MPSAMOYTONbHUK. [ OOHOBIEHUS MOBEPXHOCTH PUCOBAHUS
ucnosb3yre ki foreach, yToObl BBINOJHUTH UTEPAIUIO CIHUCKA M BHI3BATH
Meron Draw Ha kaxaom oObekte Shape B cmnucke. Hecmorps Ha TO, 4TO
KOKIbI O0OBEKT B CIHCKE MMEET OOBSBIICHHBINH TUI Shape, BBI3BIBATH Oy/IeT
TUI BO BpEMS BBINIOJHEHHs (TepeonpesesieHHas BEpCHs METOJa B KaXIOM
IIPOU3BOJHOM KJIacce).

public class Shape

{

/I A few example members
public int X { get; private set; }
public int Y { get; private set; }
public int Height { get; set; }
public int Width { get; set; }

// Virtual method

public virtual void Draw()

{

Console.WriteLine("Performing base class drawing tasks");
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class Circle : Shape
{

public override void Draw()

{
// Code to draw a circle...
Console.WriteLine("Drawing a circle");

base.Draw();

}

class Rectangle : Shape

{

public override void Draw()

{
// Code to draw a rectangle...
Console.WriteLine("Drawing a rectangle");

base.Draw();

}

class Triangle : Shape

{

public override void Draw()

{

// Code to draw a triangle...
Console.WriteLine("Drawing a triangle");

base.Draw();

class Program

{

static void Main(string|[] args)

{

// Polymorphism at work #1: a Rectangle, Triangle and Circle

// can all be used whereever a Shape is expected. No cast is

// required because an implicit conversion exists from a derived

// class to its base class.

System.Collections.Generic.List<Shape> shapes = new

System.Collections.Generic.List<Shape>();
shapes.Add(new Rectangle());

shapes.Add(new Triangle());
14



shapes.Add(new Circle());

// Polymorphism at work #2: the virtual method Draw is
// invoked on each of the derived classes, not the base class.
foreach (Shape s in shapes)

{
s.Draw();

// Keep the console open in debug mode.
Console.WriteLine("Press any key to exit.");
Console.ReadKey();

/* Output:
Drawing a rectangle

Performing base class drawing tasks

Drawing a triangle

Performing base class drawing tasks

Drawing a circle

Performing base class drawing tasks

*/

B C# kastcowvtit mun aensemca noaumop@uvim, maxk Kak 6ce munbl, 6K104an
noav3oeamensckue, Hacaedytom Object.

Jlexnuga 5

4.5.5. CtaTnyeckue KJacchl H YiIeHbI CTATHYECKHUX KJIaCcCOB
CraTtryeckne KJIacChl UMEIOT OJHO OTJINYHE: HeJIb3sl CO3/aBaTh IK3eMILISIPbI
CTATHYECKOT0 KJjacca. J[pyrumu cioBamu, HENb3S MCIOJIB30BAaTh KIFOUYEBOE
CIIOBO New IS CO3JaHMsl TEepEeMEHHOM THma Kiacca. IloCKONbKy HeT
NMEePEeMEHHOW  JK3eMIUIsipa, JOCTYNl K WIEHaM CTaTMYeCKOro  KJiacca
OCYIIIECTBIISIETCSl C MCIOJIB30BAHUEM CaMOTO MMEHU Kiacca (T.e. CTaTUYECKU
KJIacC — CYTh CTaTHUecKas/TiiodanbHas nepemenHas). Hanmpumep, ecim nmeercs
craTudeckuil kiacc, HaspiBaemblid UtilityClass, WMeronmii OTKPBITBIA METOI,
HaspiBaeMblli MethodA, BBI30B MeTOJa BBINOJHSAETCA, KaK IIOKa3aHO B
CJIEITYIOIIEM TIPUMEpE.
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UtilityClass.MethodA();

CraTH4eCcKU# KJ1acC — SIBIIIETCSA TVI00AJIbHOM 00JAaCTHI0 MaMATH, BBIIECICHHON
MOJ1 AK3EMIUISIP KJlacca CTaTUYeCKH, U HA0OpOM METOJIOB.

CraTthyeckuii KJIacC MOKET HCHOJb30BaThCsl KaK OOBIYHBIA KOHTEHHEp s
HAa0OpOB METOAOB, pabOTAIONIMX HA BXOJHBIX IapaMeTpax, U He TO0JKeH
BO3BpAIIATh WM YCTAHABJIMBATH KAKMX-JIH00 BHYTPEHHHMX MoOJIei
Ik3eMIuisipa. Hanpumep, B Oubaunoteke kinaccos miatdopmbl .NET Framework
cratudueckuit kimacc System.Math comep uUT METONbl, BBINOJHSIONINE
MaTeMaTU4YeCKUe orepanuu, 0e3 TpeOOBaHWS COXPaHATh WU W3BJICKAThH
JaHHBIC, YHUKAIBHBIC IJIT KOHKPETHOTO AK3eMIUIsApa kiacca Math. DTo 3HaywmT,
YTO WICHBI KJIacca MPUMEHSIOTCS IMyTeM 3aJaHusl MMEHH Kilacca M HWMEHH
METO/Ia, KaK MTOKa3aHOo B CIEAYIOIIEM ITPUMeEpE.

double dub = -3.14;
Console.WriteLine(Math.Abs(dub));
Console.WriteLine(Math.Floor(dub));
Console.WriteLine(Math.Round(Math.Abs(dub)));

// Output:

/1'3.14

/-4

/3
Kak u B ciyyae ¢ TMnaMu BceX KJIACCOB CBEIEHUS O THIE ISl CTATUYECKOIO
kiacca 3arpyxatorcsi cpenod CLR .NET Framework, korma 3arpyxaercs
mporpamma, KOTOpas ccbulaeTcsi Ha kiacc. [IporpamMmma HE MOXET TOYHO
yKa3aTh, KOrja 3arpyxaercs kinacc. Ho rapantupyercs 3arpyska 3Toro kjiacca,
WHULMAIU3ALNAs €r0 IOJIEM M BBI30B CTATHYECKOIO0 KOHCTPYKTOpa NEpen
nepBbIM OOpalieHneM K kiaccy B mporpamme. CTaTHyecKUid KOHCTPYKTOP
BBI3bIBAETCH TOJbKO OJMH Pa3, H CTATHYECKUI KJIACC OCTaeTcs B NMaMATH
HA BpeMs CYLIeCTBOBAHHUS /JOMEHA IPHWJIOKEHHUSI, B KOTOPOM HAXOAUTCS
nporpamMma.
Bo3MO0kHO cO31aHME HeCTATHYEeCKOro KJacca, KOTOPBIA JomycKaer
CO3/1aHMeE TOJbKO OJIHOI'0 IK3eMILIsIpa caMoro cedsi, cMm. Singleton B C#.
Crnenyroomuii CIUCOK MPEA0CTaBIIET OCHOBHBIE XapAaKTEPUCTUKH CTAaTHUYECKOTO
KJacca:

e CoAepKUT TOJBKO CTATUYECKHUE YJICHBI.

e (Co31aBaTh €ro dK3eMIUIPHI HEIb3S.

e (H 3arreyarat.

e He Moxer coepkarb KOHCTPYKTOPOB IK3EMILISIPOB.
[lo cyTtu, co3maHMe CTaTHYECKOTrO Kjacca AaHAJOTMYHO CO3JaHMI0 KJjacca,
COJIEpPKAIETO TOJBKO CTaTHUYECKHUE YJIEHbl W 3aKPBITBII  KOHCTPYKTOP.
3aKpbITBII  KOHCTPYKTOpP HE JOIYCKAaeT CO3/aHHs SK3EMIUIIPOB  KJjacca.
[Ipenmy1iecTBO NMPUMEHEHHSI CTaTUYECKUX KJIACCOB 3aKJIKOYAETCS B TOM, YTO
KOMIOIWJISTOP MOKET MPOBEPUTH OTCYTCTBUE CIy4yallHO J0OaBJICHHBIX YJIEHOB



IK3eMIUIIPOB. Takum 00pa3oM, KOMIMJISATOP TapaHTHPYET HEBO3MOXKHOCTH
CO3JIaHUsI DK3EMIUISIPOB TAKUX KJIACCOB.
Crarudeckue Kiacchl 3amedyaTaHbl, IO3TOMY MX HEJNb3sl HaciaenoBaTb. OHU He
MOTYT OBITh YHAcJeJOBaHbl HU OT KakuX KiaccoB, kpome Object. CtaTuueckue
KJIACCBhI HE MOTYT COJIEP’KaTh KOHCTPYKTOP AK3EMILIAPOB, HO MOTYT COJIEPKATh
CTaTUYECKUN  KOHCTpYKTOp. Hecratnueckme Kiacchl TakXke  JOJKHBI
ONPENENATh CTATUYECKUH KOHCTPYKTOp, €CIIH KJIACC COJEPHKHUT CTATHUYECKHE
YJIEHBI, IS KOTOPBIX HYKHA HETPUBHAIbHASI MHULIMATIU3ALIASL.
Hwxe mnpuBeleH NpUMEp CTAaTUYECKOTO KIIACCA, COJEPIKAIIErOo JBAa METOJA,
npeoOpaszyronux temneparypy no llenbcuro B Temnepatypy mo @apeHrenTy u
Ha000POT.

public static class TemperatureConverter

{

public static double CelsiusToFahrenheit(string temperatureCelsius)

{

// Convert argument to double for calculations.

double celsius = Double.Parse(temperatureCelsius);

// Convert Celsius to Fahrenheit.
double fahrenheit = (celsius * 9/ 5) + 32;

return fahrenheit;

public static double FahrenheitToCelsius(string temperatureFahrenheit)

{

/I Convert argument to double for calculations.

double fahrenheit = Double.Parse(temperatureFahrenheit);

// Convert Fahrenheit to Celsius.
double celsius = (fahrenheit - 32) * 5/ 9;

return celsius;
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class TestTemperatureConverter

{

static void Main()

{
Console.WriteLine(""Please select the convertor direction");
Console.WriteLine("1. From Celsius to Fahrenheit.");
Console.WriteLine("2. From Fahrenheit to Celsius.");
Console.Write(":");

string selection = Console.ReadLine();
double F, C = 0;

switch (selection)

{
case "1":
Console.Write("Please enter the Celsius temperature: ");
F = TemperatureConverter.CelsiusToFahrenheit(Console.ReadLine());
Console.WriteLine("Temperature in Fahrenheit: {0:F2}", F);
break;
case "2":
Console.Write("Please enter the Fahrenheit temperature: ");
C = TemperatureConverter.FahrenheitToCelsius(Console.ReadLine());
Console.WriteLine("Temperature in Celsius: {0:F2}", C);
break;
default:
Console.WriteLine("Please select a convertor.");
break;
h
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// Keep the console window open in debug mode.
Console.WriteLine("Press any key to exit.");
Console.ReadKey();

}

/* Example Output:
Please select the convertor direction
1. From Celsius to Fahrenheit.
2. From Fahrenheit to Celsius.
2
Please enter the Fahrenheit temperature: 20
Temperature in Celsius: -6.67
Press any key to exit.

*/
CraTnuyecKkue 4JeHbI
Hecratnuecknit Kiacc MOXKET COJIEpKaTh CTATUYECKHUE METOJIbI, TT0JIs1, CBOMCTBA
uiu coObIThsA. CTaTUYECKUM YICH BBI3bIBACTCS IS KJlacca Ja)ke B TOM ciydae,
€CIIM HE CO3J]aH JK3EMIUISIp Kiacca. JlocTynm K CTaTMYECKOMY WIEHY BCEraa
BBITIOJIHAETCSI 110 MMEHU KJlacca, a HE MO0 MMeHHU 3k3emiuripa. CylecTByeT
TOJBKO OJHA KONHUSI CTATHYECKOI0 4JI€HA, HE3AaBHCHMO OT TOI0, CKOJIbKO
CO3/IaHO IK3EeMILISIPOB KJIacca.
CraTn4yeckue MeTObI M CBOMCTBA HE MOT'YT 00PalIaThC K HECTATHYECKUM
MOJISIM U COOBITHAM B MX COJEP:KAIleM THUIIe, ¥ OHM He MOI'YT 00palmaTbes
K MepeMEeHHON 3K3eMILIsipa 00beKTa, eCJId OH He Iepeaaercs SIBHO B
napamMerpe MeToja.
bonee TUmMYHO OOBABIATH HECTATHYECKHMM KJIIACC C  HECKOJBLKUMU
CTAaTHYECKHUMH WICHAMH, YeM OOBSIBIATH BECh KJIACC KaK CTaTHYECKHUH.
CraTnyeckue moJisi 00bIYHO MCIOJIBL3YIOTCH ISl CJeAYIOIINX JABYX IeJIeH:
XpaHeHHEe CYETYHKA YHUCJIA CO3JAHHBIX 00bEKTOB, MM XPaHEeHHe 3HAYEHHUS,
KOTOPOE J0JI2KHO COBMECTHO UCI0JIb30BATHCS BCEeMH IK3EeMILISIPAMU.
Cratudeckue METOIbl MOTYT OBITh IEPErpPyKEHBI, HO HE IEPEONPEICIICHBI,
MMOCKOJIBKY OHM OTHOCSITCS K KJIACCY, @ HE K 3K3EMILIIPY Kjacca.
XoTs 1oJIe, He MOXET ObITh 0OBSIBJICHO Kak Static const, mojie const Mo cBoemy
MOBEACHUIO SBJISIETCS CcTaTHUUyeCKUM. OHO OTHOCHUTCS K THUMNYy, a HE K
sk3eMIuisipaM Tuma. [losTomMy K mojssM const MOXHO oOpamiatbest ¢
HCIIoJIb30BaHneM 1ol ke  Horammu  ClassName.MemberName, dto
UCIIOJIB3YETCSl I CTATUYECKUX TOJIeH. DK3eMIUISIp 00beKTa HE TpeOyeTcsl.
C# He moamepX UBaeT CTATUYECKHUX JIOKAIbHBIX MEPEMEHHBIX (IIEPEMEHHBIX,
KOTOpPBI€ OOBSBIICHBI B 001aCTH JEHCTBUS METO/A).
st 0OBSBICHUSI CTATUYECKUX METOJO0B KJIacca UCMOJIb3YeTCsl KII0UEBOE CI0BO
static mepen BO3BpallacMbIM THIIOM YJI€HA, KaK IIOKAa3aHO B CIEAYIOIIEM
puMepe:
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public class Automobile

{
public static int NumberOfWheels = 4;

public static int SizeOfGasTank

{

get

{

return 15;

}

public static void Drive() { }
public static event EventType RunOutOfGas;

// Other non-static fields and properties...

Cratudeckde 4ICHbl WHUIMATU3UPYIOTCS TMepell TMEpPBbIM JOCTYIIOM K
CTaTUYECKOMY YJIEHY W MEpE]l BHI30BOM CTaTUYECKOTO KOHCTPYKTOpA, €CIIA OH
uMeeTcs. [ mocTyna K cTaTUYecKOMY WIEHY Kilacca CIEIyeT MCHOJIb30BaTh
UMs Kjacca, a HE UMs MEPEMEHHOM, YKa3blBas paclOJIOKEHUE UJIEHA, Kak
MOKA3aHO B CIEAYIOIIEM IIPUMEPE:

Automobile.Drive();

int i = Automobile.NumberOfWheels;
Ecau kij1acc COAEp:KUT CTAaTHYECKHE MOJsl, H0JKEH ObITh NMPeI0CTABJICH
CTATHYECKUI KOHCTPYKTOP, KOTOPbIiI MHMUIHAJM3UPYET 3TH MOJA MPH
3arpy3ke KJjacca.
BpI30B  cTaTuyeckoro MeToJla TEHEpUpPYeT HMHCTPYKIHUIO BBI30BA B
npoMexkyTouHoM si3bike Microsoft (MSIL), B To BpeMs Kak BBI30B METO/A
AK3EMILISIpa TEHEpUpyeT HUHCTpyKIuio callvirt, koTtopas Takxke MpoBepseT
HaJM4ue CCHUIOK Ha MyCThlie O0O0BeKkThl. OJHAKO wYalle BCEro pa3HHIlAa B
MPOU3BOJIUTEIIBHOCTH JIBYX BUJIOB BHI30BOB HECYIIIECTBEHHA.

4.5.6. YaeHnnbl Kj1acca
MBI yHOMUHQJIM TOJIBKO METOJIbl M CBOMCTBA, HO Kiacc C# MOXET coliepKaTh U
WHBIC YJICHBI.
B kimaccax w CTpyKTypax €CTh WIEHBI, NPEICTABJISIONIAEC WX JAaHHBIE U
noseaeHre. HieHpl Kiacca BKJIIOYAIOT BCE WIEHBI, OOBSIBIEHHBIE B 3TOM
KJIacce, a TakKe BCE WIEHbl (KPOME KOHCTPYKTOPOB U JECTPYKTOPOB),
0oOBSBJICHHBIE BO BCEX KJIaccaX B HEpapXHWM HACIICIOBAHMS JTAaHHOTO Kjacca.
3akpbIThie 4JeHBI B 0a30BBIX KJaccax HACIEAYIOTCS, HO HEIOCTYIHBI U3
MPOM3BOHBIX KJIACCOB.
B cnenyromeit Tabnuile mMepeyMcieHbl BHUALI WICHOB, KOTOPHIE MOTYT
COAEPKAThCS B KJIACCE WIIM B CTPYKTYPE.
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DIeMEHT

Onucadue

[Homnsa

[Tons aBnAOTCS IEPEMEHHBIMU, OOBSBICHHBIMU B 001aCTH
kiacca. [lone MoxkeT UMeTh BCTPOEHHBIN YUCIOBOM TUIT WM
OBITH FK3EMILISIPOM JIpyroro kiacca. Hanpumep, B kiacce
KaJIeHJapsi MOXKET OBITh TI0JIE, COEp Kalllee TEKYIIYIO JaTy.

Koucraute!

KoncTaHThl — 3TO MO WIIU CBOﬁCTBa, SHAaYCHHA KOTOPBIX
YCTAaHABJIIMBAIOTCA BO BPCMS KOMITMIIIIUH 1 HC U3MCHATOTCA.

CsoiicTBa

CpolicTBa — 3T0 MeTOMbI Kiacca. JlocTyn Kk HUM
OCYIIECTBIISIETCS TaK ke, KaK ecli ObI OHU OBLTH MOJIIMU TOTO
kjacca. CBOMCTBO MOXKET 3aIUTUTH IOJIE KJIacca OT U3MEHEHUH
(HE3aBHUCHUMO OT OOBEKTA).

MeTtoabl

MCTOI[LI OIIpCACIIAOT ,Z[@ﬁCTBPISI, KOTOPBIC MOKCT BBIIIOJIHUTDH
KJI1acCcC. MGTOIIBI MOTI'YT IIOJIY4aTh IIapaMCTPhI, IIPCA0CTABIIAOIITNUC
BXOIHBIC JAHHBIC, U BO3BPAIlldTh BEIXOAHLIC JAHHBIC
IMOCPCACTBOM IIapaMCTPOB. Taxoke MCTOJABI MOT'YT BO3BpPalllaTb
SHAUYCHUS HAIIPAMYIO, 0€3 MCII0JIb30BaHMS ImapaMCTpPoOB.

CoOpITUd

CoObITHS MpcaoCTaBIAAIOT APYIUM 00BEKTaM YBCOAOMIICHUS O
Pa3INYHBIX CIIYy4adaAX, TAKUX KdK Ha>KaTHUC KHOIIKH WMJIHN YCIICIIITHOC
BBIITOJIHCHHUC MCTOAA. CoObiTHs OIIPCACIIAOTCA U
IMCPCKIIIOYAIOTCA C IIOMOIIBIO ACICTATOB.

Omneparopsbl

[IeperpyxeHHBIE OIEPATOPHI PACCMATPUBAIOTCS KAK YJICHBI
kiacca. [Ipu neperpyske orneparopa €ro ciieyeT OnpeaeanuTh KaK
OTKPBITBIN CTATUYECKUN METOJ B KJacce. [IpenonpenencHubie
orneparopsl (+, *, <u T. A.) HE cUUTAIOTCA YieHaMHu. [[7s
MOJTyYEHUSI TOTIOTHUTENBHOM nHpopmanuu cM. [leperpykaembie
ONEPATOPHI .

Nupexcaropsl

HHI[GKC&TOpBI IMMO3BOJIAOT MHACKCHUPOBATH 0OBEKTHI aHAJIOTUYHO
MaCCHUBaM.

KoHcTpykTOpBI

KoHCTPYKTOpBI — 3TO METO/IbI KJIACCOB, BHI3BIBACMBIC TIPH
CO3JIaHUU 00BEKTA 3aJIAaHHOTO TUIIA. 3a4acTyIO0 OHH
WCIIOJIb3YIOTCS JIJISl HHUIMAIU3AIIMHU JTAHHBIX 00bEKTa.

HectpykTopsl

JlecTpyKTOpBI OYEHB PEIKO UCTIONB3YIOTCS B C#. OHU ABNISAIOTCS
METO/IaMH, BbI3bIBAEMBIMH CPEJION BBITIOTHEHUS, KOTa OOBEKT
HY)KHO YIQJIUTh U3 IaMsITH. JleCTpyKTOpbI OOBIYHO
MIPUMEHSIIOTCSI 11 PaBUIIbHOM 00pabOTKE pecypcoB, KOTOpPhIE
JIOJDKHBI OBITH BBICBOOOYKICHEI.

Bnoxenubie
THUIIBI

Bi1oskeHHBIMM TUIIAMM SIBJISIIOTCS THUIIBI, OOBSBJICHHBIC B Apyrom
Tune. Bio)keHHbIE TUITBI YaCTO IMPUMCHAIOTCA AJI OITMCAHUSA
06T>CKTOB, HCIIOJB3YIOIMIUXCA TOJIBKO TUIIAMHU, B KOTOPBIX 9TH

00BEKTHI HAXOAATCS, ,
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4.5.7. MonugukaTopsl 10CTyNA
Bce Tumbl u 4ieHbl TUMIOB UMEIOT YPOBEHb JOCTYMHOCTH, KOTOPBIA ONpeaesieT
BO3MOYKHOCTh UX UCIOJIB30BAHUA U3 IPYTOTro KoAa B cOOpKe pa3paboTyHKa HIu
apyrux cOopkax. MOKHO HCIIONIB30BaTh CIEAYIOIINE MOAU(DUKATOPHI TOCTYIIA
IUI yKa3aHHUs JOCTYITHOCTH TUIIA WM 4WiIeHA MPH OOBSBICHUU 3TOTO TUMA WU
4JIeHA.

public — JlocTyn k THITY MM 4JIEHY BO3MOXEH H3 JIFOOOT0 JPYroro KoJja B TOH ke cOOpKe WU APYToit

C60pKC, CCBIJIAIOIIEHCST Ha HETO.

private — J[oCTyI K THITY HJIM WICHY MOKHO MOJYYHTh TOJIBKO M3 KOJIA B TOM )K€ KJIaCCe MU CTPYKTYpe.
protected — JlocTym K THITy WX 3JIEMEHTY MOXKHO TTOJIy4HTh TOJIBKO M3 KOJa B TOM )K€ KJIacce HIN

CTPYKTYpE, THOO0 B IPOU3BOTHOM KJIACCE.

internal — JlocTyn K TUIly WIH YWIEHY BO3MOXEH U3 JIFOOOro Koja B TOif ke cOOpKe, HO He U3 IPYyroii

cOOpKH.

protected internal — JlocTyn K THITY HJIH JIEMEHTY MOXET OCYILECTBIISATHCS JIIOOBIM KOJIOM B COOPKE, B

KOTOPOI OH 00BbSIBJIEH, HJIM U3 HACIIEI0BAaHHOTO Kiacca Jpyroi coopku. JlocTym U3 Apyroit cOopku
JIOJDKEH OCYILECTBIISTHCS B IIpeieax 0ObsIBIECHUS Kilacca, IPOM3BOIHOIO OT KJlacca, B KOTOPOM
OOBSBIIEH 3alIUIIEHHBIH BHYTPEHHUH JIEMEHT, U JJOJDKEH NMIPOUCXOAUTD Yepe3 SK3EeMILLIp TUIa
IPOU3BOJHOTO KJacca.

B cnegyrommx npumepax AEMOHCTPUPYETCS YKa3aHUE MOJU(PHUKATOPOB

A0CTyIIa AJId TUIIa WK YJICHA.

public class Bicycle

{

public void Pedal() { }

He Bce moamdukaTopbl JOCTyla MOTYT HCIOJIL30BaThCA BCEMH TUIIAMHU WIIU
YJICHaMH BO BCEX KOHTEKCTaX, a B HEKOTOPBIX CIIy4asiX JOCTYMHOCTh YJIEHA
TUMA OTPAHUYMBAETCS JIOCTYIHOCTBIO €ro cojepskamero tuma. Crenyromue
noApa3 bl COAEPKAT AOMOTHUTEIbHBIE CBEICHUS O IOCTYITHOCTH.
JIOCTYNHOCTDH KJIacca U CTPYKTYPbI

Krnacchel u cTpyKTyphl, OOBSBICHHBIE HETIOCPEACTBEHHO B MPOCTPAHCTBE MMEH
(IpyruMH CJIOBaMH, HE BJIOKEHHBIE B JAPYTHE KIACCHI WU CTPYKTYpPhI) MOTYT
ObITh OTKpBITEIMU (public) mau BHyTpennumu (internal). Ecim mommudukatop
JOCTyIa He yKa3aH, M0 YMOJIYaHUI0 UCTIONIb3yeTcs BHyTpeHHuE Tun (internal).
UneHbl CTPYKTYpPBI, BKJIOYas BJIOKCHHBIE KJIACCHI M CTPYKTYPBI, MOTYT OBIThH
OOBSBIICHBI KaK OTKPBITHIE, BHYTPECHHUE WJIM 3aKpbIThie. UJEHBI KIIaCCOB,
BKJIFOYAsl BJIOKEHHBIC KJIACCHI W CTPYKTYPBhI, MOTYT OBITh OTKPBITHIMH,
3aIUIIEHHBIMU BHYTPEHHUMH, 3aITUIIICHHBIMA, BHYTPEHHUMU WU 3aKPBITHIMH.
VYpoBeHb J0CTyma [Jisi YJIEHOB KjacCa W YICHOB CTPYKTYpbl, BKJIIOUast
BJIO)KCHHBIE KJIACCHI WU CTPYKTYPBI, SBJISIETCS 3aKPBITHIM 10 YMOJYAHUIO.
3aKphIThIE BIOKEHHBIE THIIHI HEJIOCTYITHBI 32 TIPeieJIaMu COJIeP KaIlero THIIA.
[IpousBoaHbIC KJIAcChl HE MOTYT 00JIaaTh JIYUIIEH TOCTYIMHOCTHIO, YEM HX
0a3oBbie TUTBI.  [[pyrumMu ciioBaM#, OTKpBITHIM kiacc B, sBistommuiics
MPOU3BOJHBIM OT BHYTPEHHEro Kjacca A, HE MOXET HCIHoJjib3oBaThcs. Ero
WCITOJIb30BAaHUE MOKET OBITh MPUPABHEHO K TMEPEBOMY Kiiacca A B OTKPBITHIN
THII, TTOCKOJBKY BCE 3allMIICHHBIC WM BHYTPEHHHUE YICHBI A JTOCTYITHBI W3
MPOU3BOJIHOTO KJjlacca.

[Tpu nomomu InternalsVisibleToAﬁtﬁibute MOYKHO CJI€JIaTh BO3MOKHBIM JIOCTYII



JIPYTUX OMpPENeIEHHBIX COOPOK K BHYTPEHHUM THUIIAM.

JIOCTYITHOCTDH YIeHA KJIacca U CTPYKTYPbI

Unens! kacca (BKItOUasi BIOKEHHBIE KJIACCHI U CTPYKTYPbI) MOKHO OOBSIBUTD C
JO0BIM M3 TISATH THUIOB JocTyna. YJeHBl CTPYKTYphl HEIb3sl OOBSABIATH
3aIMIICHHBIMH, TaK KaK CTPYKTYPBI HE TOJIJICPKUBAIOT HACICIOBAHUE.

Kak mpaBuio, JOCTYymHOCTh WICHAa HHMKOIJIa HE BBIIIE JOCTYITHOCTU
coaepxkamiero ero tuna. OQHAKO OTKPBITHIM 4YJjiIeH BHYTPEHHEro KJjacca
MOKeT OBbITh JOCTYNEH 3a mpeaejaMud COOPKH, €CJH 4YJeH peajn3dyer
MeToAbl uHTep(eiica uIM mNepeonpenejseT BHPTyaJdbHbIe MeETOIbI,
onpeejeHHbIe B OTKPHITOM 0230BOM KJjacce.

Tun mr000ro dJjIEMEHTa, SBISIONIETOCd II0JIEM, CBOMCTBOM MIJIM COOBITHEM,
JOJDKEH, TI0 MEHBIIEH Mepe, OBITh TAKUM K€ JOCTYIMHBIM, KaK W 3TOT JJICMEHT.
AHQJIOTUYHBIM 00pa3oM THUIT BO3BPAIAEMOT0 3HAYEHUSI U THUIIBI MMapaMeTpPOB
J1000T0 WIeHa, KOTOPBIM SBJI. METOJAOM, HHIEKCATOPOM WM JIeJieraToM,
JIOJKHBI UMETh 1O MEHBILIEH Mepe TaKoW K€ YpPOBEHb JIOCTYIHOCTH, KaK CaM
anemeHnT. Hampumep, metonm M, Bo3Bpamarommii ki1acc C He MOXKET OBITH
OTKPBITBIM, ecii C Takke He SBJISETCS OTKPBITHIM. [lomoOHBIM o00pazoMm,
CBOMCTBO THUIMA A HE MOKET OBITh 3aIUIIIEHHBIM, €CJTH A 00BSABIICH 3aKPHITHIM.
OrnpenereHHbBIE TOJIB30BATENISIM OTIEPATOPHI TaKXKE JIOKHBI OBITh OOBSBIICHBI
KaK OTKPBITHIE.

JleCTPYKTOPBI He MOT'YT UMETh MOAM(PUKATOPOB TOCTYITHOCTH.

YtoObl 3aiaTh ypOBEHb JOCTyHa IS Kilacca WM JJIEMEHTa CTPYKTYPHI,
BOCIIOJIL3YUTECh COOTBETCTBYIOIIUM KJIIOUEBBIM CJIOBOM B  OOBSBICHUU
AJIEMEHTA, KaK MOKa3aHo B CJICIYIOIIEM MpUMEPE.

// public class:

public class Tricycle

{

// protected method:
protected void Pedal() { }

// private field:

private int wheels = 3;

// protected internal property:
protected internal int Wheels

{

get { return wheels; }

3ammneHHbIH BHYTPEHHUI YPOBEHb AOCTYITHOCTH O3Hayaer
"3amumenHbli OR  BHyTpeHHmii", a He ''3amumenHbii AND
BHYTpeHHuit". J[pyrumu cioBamu, JOCTYIl K 3allMIIEHHOMY BHYTPEHHEMY

YJIEHY MOXET OCYILECTBIISIThCS U3 JIFOOOTO Ki1acca B OHOM cOOpKe, B TOM YUCTe
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U3 TPOU3BOJAHBIX KiaccoB. YTOObI OrpaHUYHUTH JOCTYMHOCTH  TOJBKO
MPOU3BOJHBIMU KJIacCaMHU B OJTHOM M TOM ke cOOpKe, caM KJacC HeoOXOAMMO
OOBSBUTH BHYTPEHHUM, @ €TI0 WICHBI — 3allUIIEHHBIMHU.

JApyrue tunsi

HnuTepdetichl, 00bSIBICHHBIE HEMOCPEACTBEHHO B MPOCTPAHCTBE UMEH, MOXKHO
OOBSBUTH KaK OTKPBITHIE WJIM BHYTPEHHHE, U MOJOOHO KJaccaM U CTPYKTypaMm,
uHTepdeiicaM Mo yMOJIYAHUIO TMPUCBAUBACTCS BHYTPEHHUU goctyrn. YieHsl
uHTep(delica Bcerga SBISIOTCA OTKPBITBIMH, TOCKOJBKY IENbl0 HHTEpdeiica
ABJISIETCA NPEIOCTABICHUE BO3MOKHOCTH JOCTYIIa K KJIACCYy WIM CTPYKTYypE
apyruMm Ttunam. Monaudukatopsl J1OCTyna HeNIb3sd NPUMEHUTh K YJIeHaM
uHTepderica.

UneHbl mepeurciaeHHus] BCerja SBISIOTCS OTKPBITBIMH, U MOJIU(UKATOPHI
JOCTyTIa HE IPUMEHSIFOTCS.

Jeneratsl BenyT ceOsi Kak KIAcChl U CTPYKTYphl. [lo ymMomyaHui0O OHM UMEIOT
BHYTPEHHUIN JIOCTYI, KOTJa OHU OOBSIBICHBl HEMNOCPEACTBEHHO BHYTPH
MIPOCTPAHCTBA UMEH, U 3aKPBITHIN JOCTYII, KOTJa OHU SIBJIAIOTCS BIOYKEHHBIMH.

4.5.8. Iloan
[Tone — aTo mepemMeHHast JTr000T0 THUITa, KOTOpas 00bsIBIEHA HEIOCPEICTBEHHO B
Ki1acce uinuM cTpykrype. Ilosie BHEIIHE BBIVISAUT KakK CBOMCTBO, HO TMpH
MIPYCBAaWBAHUM TIOJIKO HE BBIMTOJIHAECTCS HUKAKOTO JIOMOJHUTEIHLHOTO KOJA.
[Tons SIBAAIOTCS WICHAMM COJICPKAIIUX UX THUIIOB.
Kinacc wnm cTpykTypa MOTYT UMETh MO AK3EMIUISIpA WM CTaTUYECKHUE OIS,
160 nosist 06oux TUMNOB. [1071s SK3EeMIUISIpa ONPEACNIAIOTCS IK3EMILIIPOM THUIIA.
Ecnu umeetcs kimacc T u moje sk3eMmiuisipa F, MOXXKHO co31aTh JABa OOBEKTA
THIIa T ¥ UI3MEHUTH 3HAaUeHHUE 101 F B KakJIoM 00bEKTEe, HE U3MEHS 3HAUCHHE
B JIpyroM o00BeKkTe. B MNpPOTHUBOIMOIOXKHOCTH 3TOMY, CTAaTUYECKOE TI0JIe
OTHOCHUTCSI K CAMOMY KJIACCy, U SBJISIETCA OOIIMM JJI BCEX AK3EMILISIPOB ATOTO
Kiacca. V3MeHeHUs, BBIMOJHEHHBIC W3 JK3eMIUIsApa A, OyayT HEMEIJICHHO
BHUJIHBI dK3eMIuisipam B u C, eciii oHM oOpaImaroTces K MOk,
Kak mnpaBuio, HCHOJB3YIOTCS MOJISI TOJBKO JJIs TEPEMEHHBIX, HMEIOIIHNX
JOCTyIHOCTh private wim protected. JlanHble, KOTOPBIE KJIaCC OTKPBIBACT IS
KJIMEHTCKOTO KOJ1a, JOJDKHBI MPEAOCTABISITHCS Yepe3 METOJIbl, CBONCTBA WU
HMHJIEKCAaTOpbl. METOJAAaMM, CBOWCTBAMU U HHJAeKkcatropamu Mcmomws3ys 3Tu
KOHCTPYKIIMU JIJII KOCBEHHOI'O JIOCTyNla K BHYTPEHHUM TIOJSIM, MO>KHO
3AIIUTUTHCA OT HEIOMYyCTUMBIX BXOJHBIX 3HAYEHUH. 3aKpbITOE MOJIe, KOTOPOe
XpaHUT JlaHHbIE, TMPEJCTABICHHBbIC OTKPHITHIM CBOMCTBOM, Ha3bIBACTCSA
PE3EPBHBIM XPAHWIHIIIEM WJIH PE3EPBHBIM IOJIEM.
[lonss OOBIYHO XpaHAT JaHHBIE, KOTOPBIE€ JOJDKHBI OBITh JIOCTYIMHBIMU
HECKOJIbKUM METOJaM KJjlacca M JOJDKHBI XPAHUTHCS JIOJIbIINE, YeM BpeMs
CYIlIECTBOBaHMS JIIOOOTO OTIEIbHOrO MeToja. Hampumep, B Kiacce,
MIPEICTABIISIONIEM KAJICHIAPHYIO ATy, MOXET OBITh TPU IEIIOYHCIICHHBIX TOJIS:
OJHO I MecdAla, OJAHO [Jid 4Yucjia, OAHO s roaa. IlepemeHHbIe, He
UCIIOJIb3yeMble BHE 00JIACTU OJHOTO METOJQ, JOHKHBI ObITh OOBSBICHBI Kak
JIOKaJIbHbIE TIEPEMEHHBIE BHYTPH TCZJ'Z& CaMOro METo/a.



[Tonst 0OBsSIBISIIOTCSA B OJIOKE KJlacca MyTeM yKa3aHWsl YPOBHSI TOCTYIIA TIOJIA, 32
KOTOPBIM CJIeyeT TUII IT0JIA U ums noJist. Hanpumep:

public class CalendarEntry
{
// private field

private DateTime date;

// public field (Generally not recommended.)
public string day;

// Public property exposes date field safely.
public DateTime Date
{

get

{

return date;

}

set

{

//'Set some reasonable boundaries for likely birth dates.
if (value.Year > 1900 && value.Year <= DateTime.Today.Year)

{

date = value;

}

else

throw new ArgumentOutOfRangeException();

// Public method also exposes date field safely.
// Example call: birthday.SetDate("1975, 6, 30");
public void SetDate(string dateString)

{

DateTime dt = Convert. ToDateTime(dateString);
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// Set some reasonable boundaries for likely birth dates.
if (dt.Year > 1900 && dt.Year <= DateTime.Today.Year)
{

date = dt;
}
else

throw new ArgumentOutOfRangeException();

public TimeSpan GetTimeSpan(string dateString)

{
DateTime dt = Convert. ToDateTime(dateString);

if (dt !=null && dt.Ticks < date.Ticks)
{

return date - dt;
}
else

throw new ArgumentOutOfRangeException();

Jlns gocTyna K wieHy 00beKTa Hy)>KHO T00aBUTh TOYKY MOCIE MMEHU 00BEKTa U
yka3aTh uMs nojisi: objectname.fieldname. Hanpumep:

CalendarEntry birthday = new CalendarEntry();

birthday.day = "Saturday";

[Tof0 MOXHO Ha3HAYUTH IICPBOHAYAIBLHOC 3HAYCHHE, MCIOJB3YS OICPaTOp
IMPUCBOCHUS TPU OOBSABIACHUU TMojisA. Hampumep, dYTOOBI aBTOMATHYCCKH
npucBouTh moo day 3Hadenue "Monday", MoxHO 0O0BSBUTH mMoyie day Kak
YKa3aHO B CIICAYIOLIEM IIpUMepe:

public class CalendarDateWithlInitialization

public string day = "Monday";
/...

[Tost MHUTIMATU3UPYIOTCSA HEMOCPEACTBEHHO TEPE] BBI30BOM KOHCTPYKTOpA
JUTSL DK3eMITIsIpa 00bheKkTa. EciM KOHCTPYKTOp MpHCBaWBaeT TOJIO 3HAYCHUE,
OHO 3aMCHHT 3HAYCHHMS, IPUCBOCHHBIC TIPU OOBSIBICHHUH TTOJIS.

WMHnnranm3atop mojst He MOKET CChUIAThCS Ha IPYTHUE TOJIS SK3EMILISPOB.
[Tonss moryt ObITh OoTMeueHbl Momudukraropamu public, private, protected,
internal umm protected internal. Ot MomudukaTOphl IOCTyMma OMpPENESIOT
MOPSIJIOK TOCTYTIA K MO0 IS nonlﬂ)OBaTeneﬁ KJacca.



Taxoke mpu HEOOXOAMMOCTH TIOJIE MOXKET OBITh OOBSIBIECHO C MOAU(PUKATOPOM
static. [Ipu 3ToM TOJie CTAHOBHTCS JOCTYIHBIM JIJISl BBI30Ba B JIOOOE BpeMs,
Ja)ke KOT/1a SK3eMILUTSIp Ki1acca OTCYTCTBYET.

Taxxe pu HEOOXOIUMOCTH TIOJIE€ MOXET OBITh OOBSABICHO ¢ MOAU(PUKATOPOM
readonly. ITosto ¢ aTUM MOIUBUKATOPOM (TO €CTh TOJIIO, TOCTYITHOMY TOJIBKO
JUTSL YTSHWsI) 3HAYEHHUS MOTYT OBITh MPHUCBOEHBI TOJIBKO TPH WHHUIIMATH3AIIH
win B kKoHcTpykTope. [one ¢ moaudukaropamu staticreadonly (cratuueckoe,
JIOCTYITHOE TOJIBKO JIJISl YTEHUS) OYCHD TTOX0KE Ha KOHCTAHTY, 3a UCKIIFOYCHUEM
TOTO, uTo Kommuistop C# He mMeeT AOCTyna K 3HAYECHUIO TAKOTO TOJS TIPH
KOMITWJISIIIAN: TOCTYIT BO3MOYKEH TOJIEKO BO BPEMS BBHITTOJTHCHHS.

4.5.9. Koncranrsl
KoHcTaHThI TpeACTaBISIOT COO0M HEM3MEHHBIE 3HAUCHMS, U3BECTHBIC BO BpEMS
KOMIOWISIMA W HEU3MEHSEMbIe Ha MPOTSKEHUM BPEMEHH CYIIECTBOBAHUS
nporpammbl. KoHCTaHTBl 00BsIBISIIOTCS ¢ MonudukaTtopom const. Tonbko
BcTpoeHHble Tumbl C# (3a wuckiaodeHueM System.Object) Moryt ObITH
oOBsiBiieHbI Kak const. CHMCOK BCTPOEHHBIX TUIOB CM. B paszaene Tabnuia
BcTpoeHHBIX TUMOB (CrnpaBounuk 1o C#). OmpenensieMble MOJIb30BATEIEM
THUIIbI, BKJIIOYAsi KJIACChl, CTPYKTYpPbl U MAacCHUBBI, HE MOTryT ObITh const. [l
CO37aHMs KJlacca, CTPYKTYPhI WM MacCUBa, KOTOPbIe MHUIIMAIU3UPYIOTCS OJIUH
pa3 BO BpeMs BBHINIOJHEHHUS (HAmpuMep, B KOHCTPYKTOpPE) U TOCIE 3TOr0 He
MOT'YT OBITh U3MEHEHBI, UCTIOJIB3YyeTCsl MoaudukaTop readonly.
S3bik C# He moaep:KuBaeT MeTOAbl, CBOMCTBA U COOBITUA € KJIKYEBbIM
CJIOBOM const.
Tun nepeyucieHus MO3BOJISIET ONPEACsITh WMEHOBAHHBIE KOHCTAHTHI JIJIst
LEJI0YMCICHHBIX BCTPOCHHBIX TUIIOB (Hampumep, int, uint, long u 1. 1.).
KoHcTaHThI 10KHBI HHUITMATU3UPOBATh Cpa3y nocie o0bsBieHus. Hanpumep:

class Calendarl

{

public const int months = 12;

B sTom nmpumepe koHcTaHTa months Beceria uMmeer 3HaueHue 12, u ee 3HaueHUe
HE MOXeET ObITh U3MEHEHO Ja)ke caMHUM KiaccoM. Koraa koMnuiasiTop BCTpeyaer
UAeHTU(GUKATOP KOHCTAaHThI B MCXogHoM kojae C# (Hampumep, months), oH
IIOZCTABIIACT JINTEPAIBHOE 3HAYEHNE HETIOCPEICTBEHHO B €T0 CO3JA0LIUN KO
IL. TlockoJbKY aapec mepeMeHHOM, CBSI3AHHBII ¢ KOHCTAHTOW BO Bpemsi
BBINIOJIHEHHUS, OTCYTCTBYeT, MOJsi const He MOryT ObITH NeEpeJaHbl IO
CChLIKE M 0TOOpa’KeHbI KaK 3Ha4yeHue 1-value B BbIpakeHNH.

IIpu ccblike HAa 3HAYEHUS KOHCTAHT, OINpPedeJIeHHbIX B JPYIroM Kojae,
Hanpumep DLL, ciaeayer codaroaath ocTopo:kHOCTh. ECiM HOBOE 3HaYeHHe
KOHCTAHTBHI omnpenejasercas B HOBoM Bepcuu DLL, nporpamma mo-
npexxHeMy Oyaer XpaHHMTbh CTapoe JIMTEpPaJbHOEe 3HAYeHHEe BIUIOTH /10
MePEeKOMIIWISLIUA B HOBYIO BEPCHIO.
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HCCKOHBKO KOHCTAHT OJIHOTI'O TUIIA MOXHO O6’B$IBI/ITB OI[HOBpeMeHHO,
HarpuMmep:
class Calendar2

{

const int months = 12, weeks = 52, days = 365;

I/ICHOHBSyCMOG I HHUOUATIU3alIUH KOHCTAHTBI BBIPAXKCHUC MOKCT CChIIIATHCA
Ha APYT'YIO KOHCTAHTY, C€CJIIM IIPH 3TOM HC CO3HACTCA HNUKIIMYCCKAA CCbLIKA.
Hampumep:

class Calendar3

{

const int months = 12;
const int weeks = 52;

const int days = 365;

const double daysPerWeek = (double) days / (double) weeks;
const double daysPerMonth = (double) days / (double) months;

KoHcTanThl MOTYT OBITh OTMEUeHBI MoudukaTopamu public, private, protected,
internal wiu protected internal. Dtu MoaUdHUKATOPBI IOCTYyMa ONPEACISIOT
CIOco0 JTOCTyMa K KOHCTAHTE ISl ITOJIb30BaTeleH Kiracca.

JlocTynm K KOHCTAHTaM OCYIIECTBJISIETCS TaK, Kak €clii Obl OHU ObUIH
CTATHYECKHUMHU TIOJISIMH, MTOCKOJIbKY 3HAYCHHUE KOHCTAHTHI OJMHAKOBO JIJISI BCEX
IK3eMIUIIPOB TUMA. J[7s1 MX OOBSABJICHUS HE HYXHO HCIOJB30BaTh KIIIOYEBOEC
cioBO static. B BbIpameHHsIX, KOTOpble He BXOIAT B KJACC, B KOTOPOM
omnpejae/ieHa KOHCTAHTA, JISl JAOCTYNa K Hell He00X0AMMO HCIO0JIb30BaTh
MMsl KJIacca, TOYKY M UMSI 3TOl KOHCTaHThI. Hanpumep:

int birthstones = Calendar.months;
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Jleknusa 6

4.5.3. HaciaenoBanme KJaccoB
HacnemoBanue BBIMOIHSIETCS C TTOMOIIBIO 00pa30BaHMsS IPOU3BOIHBIX, TO €CTh
KJIacC OOBSIBISICTCS C MOMOIIBIO 0Aa30BOr0 Kilacca, OT KOTOPOTO OH HacjeayeT
aHHBIC U TOBeacHHE. ba3oBBIN Kiacc 3amaeTcsl J00aBJIEHHEM IIOCIE€ MMEHHU
MIPOU3BOJIHOTO KJIacca JBOETOYMS U UMEHHM 0a30BOro Kiacca:

public class Manager : Employee

{

// Employee fields, properties, methods and events are inherited

// New Manager fields, properties, methods and events go here...

Korma kmacc oOwsBisieTr 0a30BBIN KJIacc, OH HACJIEMyeT BCE UICHBI 0a30BOTO
KJIacca, 32 UCKIIOUYEHUEM KOHCTPYKTOPOB. KOHCTPYKTOpPBI UMEIOT TO KE UM,
YTO M KJIAcC WM CTPYKTypa, U OHU OOBIYHO HHUIUAIMZUPYIOT SJIEMEHTHI
JTAaHHBIX HOBOT'O OOBEKTA.

B ortnuune or C++, ximacc B C# MOXKET TOJBKO HANpsIMYH) HACIEI0BaTb OT
onHoro 0a3oBoro kjacca. OJIHaKO, MOCKOJIbKY ©0a30BbIA KJIACC MOXKET caM
HacleoBaTh OT JAPYroro Kiacca, KiIacC MOXET KOCBEHHO HacCIeoOBaTh
HECKOJbKO 0a30BbIX KilaccoB. Kpome Toro, Kiacc MOXKET HaIpsSMYIO
peanr3oBaTh HECKOJIBKO HHTEp(deicoB (00 ATOM MO3KeE. .. ).

Kiacc MoxeT ObITh 0OBSABICH aOCTpaKTHBIM. AOCTPaKTHBIN KJIAaCC COACPIKHUT
aOCTpaKTHBIE METOJbl, KOTOpPhIE MMEIOT MMEHA, HO HE HMMEIOT peau3alluu.
Henb3st co3gaBaTh 2K3eMIUIAPHI  aOCTPAKTHBIX  KJIACCOB. OHu MoryT
WCIIOJB30BaThCA TOJIBKO MOCPEJCTBOM IPOM3BOJHBIX KJIACCOB, PEATU3YIOIINX
a0CTpaKTHBIE METO/IbI.

N Hao0opoT, 3amevaTaHHblil KJIacC HE O3BOJISIET IPYTUM KilaccaM OBITh OT HETO
MIPOU3BOIHBIMH.

OrnpeneneHus KJIacCOB MOYXHO pa3ACiUTh MEXAY Pa3IUYHBIMU HCXOTHBIMU
daitnamu.

B cnenyromeM npuMepe OnmpeaessitoTCsl OTKPBITHIN KJIacc, CoJepIKaluid 0JHO
MOJIe, METOJI W CICUAJIBHBIA METOJI, Ha3bIBAEMbI KOHCTpYKTOpoMm. Ilocie
ATOTO C TOMOIUIBIO KIKOYEBOTO CJIOBA NEW CO3AAETCS SK3EMILISIP Kiacca.



public class Person
{
// Field
public string name;
// Constructor that takes no arguments.
public Person()
{

name = "unknown";

}

// Constructor that takes one argument.

public Person(string nm)

{
name = nm;
b
// Method
public void SetName(string newName)
{
name = newName;
b



class TestPerson

{

}

static void Main()

{
// Call the constructor that has no parameters.
Person personl = new Person();

Console.WriteLine(personl.name);

personl.SetName("John Smith");

Console.WriteLine(personl.name);

// Call the constructor that has one parameter.
Person person2 = new Person("Sarah Jones");

Console.WriteLine(person2.name);

// Keep the console window open in debug mode.
Console.WriteLine("Press any key to exit.");
Console.ReadKey();

// Output:
// unknown
// John Smith

// Sarah Jones

HacnenoBanue, BMecTe ¢ MHKANCYJSALHUEH U MOTUMOP(PU3MOM, ABISIETCS OAHOU
U3 TpeX OCHOBHBIX XapaKTepUCTUK (WU 0a30BBIX TOHATHIM) OOBEKTHO-
OPUEHTUPOBAHHOTO MporpaMMupoBaHusi. HaciienoBanue mo3BOJsI€T CO3/1aBaTh
HOBBIE€ KJIACChI, KOTOPHIE TMOBTOPHO HCIOJB3YIOT, PACIIUPAIOT U HU3MEHSIOT
MOBEJICHHE, OIpENEIeHHOe B JApyrux kiaccax. Kmiacc, WieHbl KOTOpPOro
HACJIEMYIOTCS, Ha3bIBAETCS 0A30BBIM KJIACCOM, a KJIACC, KOTOPBIA HACIEIYET ITH
YJIEHbI, Ha3bIBACTCS IPOU3BOJHBIM KilacCOM. [IpOM3BOAHBIN KJIACC MOKET UMETh
TOJBKO OJMH HEMNOCPEJCTBEHHBIN 0a30BbI Kiacc. OMHAKO HaceIO0BaHHE
apigercs: TpaH3uTuBHBIM. Eciu ClassC siBnsierca mpousBoanbiM oT ClassB, u
ClassB sBmsiercss mpousBogHbiM 0T ClassA, ClassC HacienyeT 4JICHBI,
o0bsBieHHbIe B ClassB u ClassA.

KonnenTyaibHO, TPOU3BOJHBIN Kiacc SBISIETCA CHeluaiu3anueid 06a3oBOro
kiacca. Hampumep, nmpu Hanuuuu 6a30Boro kiacca Animal, BO3MOXKHO HaJlMuue
OJIHOTO MPOM3BOJHOTO KJIacca, KOTOPBIA Ha3biBaeTcs Mammal, u emie oJHOTO
MIPOU3BOJHOIO KJlacca, KOTOphIM HaszbiBaeTcsi Reptile. Mammal sBnsercs
Animal u Reptile sBmsgercs Animal, HO KaXIbIi NPOM3BOMAHBIM KJIacc
MPE/ICTABIIECT Pa3HbIE CIEIUAIN3aIyi 0a30BOTO Kilacca.

[Ipu onpenenennu kiacca st Hac%eszaHmI OT JIPYTOro Kjacca, MpOU3BOIHbIN



KJIacC SIBHO TOJy4YaeT BCE WIEHbl 0a30BOro Kiacca, 3a HCKIIOUEHHEM €ro
KOHCTPYKTOPOB U JACCTPYKTOPOB. [IpOW3BOAHBIN KJacc MOXET TaKuM 00pa3om
MIOBTOPHO HCIOJB30BaTh KOJ B 0a30BOM Kiiacce 0e3 HEOOXOAWMOCTH B €Tro
MOBTOPHOW peaiu3aiii. B TpOW3BOJHOM Kilacce MOXKHO JT00aBHTH OOJIbIIE
yiieHoB. TakuM 00pa3oM, MPOU3BOIHBIN KJIacc pacmupsieT (pyHKIHMOHAIBHOCTD
©a30BOro KJacca.

Huxe mmoctpupyercsa kiace Workltem, npencrapistonuii pabounii 31eMeHT
B OusHec-mporecce. [logo6HO Bcem Kiaccam, OH SIBISICTCS MPOU3BOAHBIM OT
System.Object m Hacnmemgyer Bce ero meronsl. B Workltem wumeercs msath
coOcTBeHHBIX WieHOB. Clo/la BXOAUT KOHCTPYKTOP, MOCKOJIbKY KOHCTPYKTOPBI
He wHacnenytorca. Kiracc ChangeRequest wacnemyercs ot Workltem w
IpeCTaBIsIeT KOHKPETHBIN BUJ pabouero anemenTta. ChangeRequest qobasmisier
elle JiBa WwieHa K wieHam, yHacienoBaHHsiM oT Workltem u Object. O nomxeH
100aBUTh COOCTBEHHBI KOHCTPYKTOP, U OH Takxke Jo0aBiser originalltemID.
CpoiictBo originalltemID mno3Bonsier cBsa3ath sk3emiusip ChangeRequest ¢
UcXoHbIM 00BbekTOM Workltem, k KOTOpOMYy MpUMEHEH 3aMpoc Ha U3MEHEHHE.

Object WorkItem : Object ChangeRequest : WorkItem
Equals() ' Equals() ' Equals() '
Finalize() Finalize() Finalize()
GetHashCode() GetHashCode() GetHashCode()
GetTypea() GetType() GetType()

MemberwiseClone()
ReferenceEquals()

MemberwiseClone()
ReferenceEquals()

MemberwiseClone()
ReferenceEquals()

TasString() TaString() Tastrinal)
{Nepeonpeasnex) (HacneayeT peanusaumo
int 10 WorkItem)
string Title rl 1
O6ozHaueHnA TimeSpan jobLength string Title
r Hacneayesui unex Update() TimeSpan jobLength _
= WorkItem() Update()
int ariginalltemIl
ChangeRequest()
Jlexknusa 7

AOCTpaKTHbIC U BUPTYaJIbHbIE METOABI

Korna 06a3oBblii Kjacc OOBSABISET METOJ KAaK BUPTYaJIbHBIM, MPOU3BOAHBIN
KJIACC MOXET TNEepeorpeiesiuTh METOJ, C TMOMOIIbI0 CBOE COOCTBEHHOU
peanuzanuu. Eciou 6a30BbIif Kiacc 0OBSIBISET YieH KaK aOCTPaKTHBIM, TO 3TOT
METOJl JOJDKEH OBITh TIepeomnpesiesieH B JI000M HeaOCTpakTHOM KJlacce,
KOTOPBIA MPSIMO HACIIEAYET OT 3TOTO Kiacca. Eciau mpou3BOIHBIN KilacC cam
ABJIIETCSI aDCTPAKTHBIM, TO OH HACJIeAyeT aOCTPaKTHBIC WICHBI, HE pealiu3ys UX.
AOGCTpaKkTHbIE ¥ BUPTYaJIbHBIC YJICHBI SIBJSIFOTCS OCHOBOW JJIsi TOJIMMOpGU3Ma,
KOTOPBI  SIBNISIETCS ~ BTOPOM  OCHOBHOW  XapaKTEPUCTUKONW  OOBEKTHO-
OPUEHTUPOBAHHOTO nporpaMMI/Ip0134aHH;1.



AOcTpakTHBbIE 6a30BbI€e KJIACCHI

Mo>XHO OOBSIBUTH KJIacC Kak aOCTPaKTHBIN, €CJIM HEOOXOAUMO MPEAOTBPATUTD
PsIMOE CO3/IaHKE DK3EMILIIPOB C MTOMOIIBIO KII0YEBOTo ciaoBa new. [Ipu Takom
MOJIXO/I€ KJIACC MOXXHO MCHOJIB30BaTh, TOJBKO €CJIM HOBBIA KIIACC SIBIIAETCS
MPOU3BOJHBIM OT HEro. AOCTPaKkTHBIM KiIacC MOXKET COAEpKaTh OJUH WIIU
HECKOJIbKO CHUTHATYp METOJOB, KOTOpblE CaMHU OOBSBICHBI B KaueCTBE
aOCTpaKTHBIX. DTU CUTHATYPHI 33JaI0T MapaMeTpbl U BO3BPAILIAIOT 3HAYEHUE, HO
HE MMEIOT peanu3anuu (Tena Meroaa). AOCTpaKTHOMY KJIacCy He0oO0sS3aTeIbHO
collepKaTb aOCTPaKTHBIE UIEHBI; OJIHAKO, €CJIM KJIacC BCE K€ COAEPKUT
aOCTpakTHBIA YJIEH, TO caM KJIacC JOJDKEH OBITh OOBSIBIEH B KadyeCTBE
abctpaktHOro. [IpoW3BOgHBIE KJIACCH, KOTOpPHIE CaMH HE  SBISIFOTCS
a0CTpaKTHBIMHU, JOJHKHBI TIPEIOCTABUTH PEATM3aIIAI0 JIJIS JIFOOBIX a0CTPaKTHBIX
METOJIOB M3 a0CTpakTHOrO 6a30BOTO Kilacca.

BupryajbHble 4/ieHbI

Ecnu npou3BoiHbIN K1acc HAcaeayeTcss U3 6a30BOT0, OH MOJTy4YaeT BCE METO/IbI,
MoJIsI, CBOWMCTBA M COOBITHS 0a30BOro kijacca. Pa3paOoTdyMk MpPOU3BOIHOIO
KJIacca MOXKET BBIOpATh CIIETYIOIIEE:

HacJeI0BaHuEe MeToja Omuxkaiiiero 6a30Boro kjiacca 6€3 mepeornpeneneHus;
nepeornpeiesieHe BUPTYadbHbIX YWICHOB B 0a30BOM KJIACCE;

OTpE/ICIICHUEe HOBOM, HEBUPTYAJbHOW pealu3allid TeX 4YJICHOB, KOTOpPbIE
CKPBIBAIOT peasin3auu 6a30BOro Kiacca.

[TpousBoAHBINA KJIaCC MOKET MEPEONpPeNeuTh WieH 0a30BOro Kiacca, TOJIBKO
€CM  TOocCHeAHUN OyneT OObBSIBICH BUPTYalbHBIM WU  aOCTPAKTHBIM.
[Tpou3BOAHBIN WIEH MOJKEH MCIOJIb30BaTh KIFOUEBOE CIOBO MEPEONPECIUTD,
yKa3bIBAIOIEE, YTO METOJI TIPEIHA3HAYCH ISl Y9aCTHsI B BUPTYaJIbHOM BBI3OBE.
[TpumepoM SBIISIETCS CIICTYFOIITNI KOJI:



public class BaseClass

{
public virtual void DoWork() { }

public virtual int WorkProperty

{

get { return 0; }

}

public class DerivedClass : BaseClass

{
public void DoWork() { }

public override int WorkProperty

{

get { return 0; }

b

DerivedClass B = new DerivedClass();

B.DoWork();

BaseClass A = (BaseClass)B;

A.DoWork();
BuptyanbHbiMH MOTYT OBITH TOJIBKO METOJbI, CBOWCTBA, COOBITHS U
WHJIEKCAaTOPBI. Korma mpousBoaHBINA KIacc MepeornpeeissieT BUPTyalbHbIN
YJIEH, OH BBI3BIBAETCS Ja)X€ B TOM ClIy4yae, €CIU JOCTYH K DK3EMIUIAPY DTOIrO
KJIacca OCYIIECTBIISETCS B KaueCTBE AK3eMILIIpa 6a3oBoro kiacca. [Ipumepom
SBIIIETCS CICIYIOIIUN KO!

DerivedClass B = new DerivedClass();
B.DoWork(); // Calls the new method.

BaseClass A = (BaseClass)B;

A.DoWork(); // Also calls the new method.
BupTyanbHble METOJIBI M CBONCTBAa MO3BOJISIIOT IPOM3BOJHBIM Kjaccam
pacmpsTh 0a30BBIM Kiacc 0e3 HEOOXOAMMOCTH HCIOIh30BaTh peaTn3alrio
MeToaa 6a30Boro kinacca. J{is modayyeHus: HOMOJHUTENbHON HH()OPMALIUU CM.
[IpakTH4yeckoe pyKOBOJCTBO. YTMpaBICHUE BEPCUSMU C MOMOIIBIO KIFOUEBBIX
cioB "Override" u "New" . Eiie o1Hy BO3MOXKHOCTH ONPEIETICHUs] METOa UIH
Ha0opa METOJI0B, peaau3allis KOTOPhIX OCTaBJIEHA MPOU3BOAHBIM Kjlaccam, J1aeT
uHTepdeic (Ho 00 3TOM Mo3AHEE).
CokpbITHE YWIeHOB 0230BOI0 KJIACCA HOBLIMH YWICHAMU
Ecnu BaM HY>XHO, 9TOOBI TIPOM3BOJIHBIN YWICH UMEI TaKOE K€ UMsI, KaK W YJICH B
0a30BOM KJjacce, HO BBl HE XOTUTE, YTOOBI OH Y4YacTBOBaJ B BHUPTyaJIbHOM
BBI30BE, UCIIOJB3YWTE KIIOUEBOE CIOBO hew HoBoe. KiroueBoe ciioBO new
BCTaBJISIETCA TI€pE]l THUIIOM Bo3B%amaeMoro 3HAUEHMS 3aMEeIlaeMoro 4jeHa



kiacca. [Ipumepom sBisieTcs CAeayOMMUN KOI:
public class BaseClass
{

public void DoWork() { WorkField++; }

public int WorkField;

public int WorkProperty

{

get { return 0; }

public class DerivedClass : BaseClass
{
public new void DoWork() { WorkField++; }
public new int WorkField;
public new int WorkProperty
{

get { return 0; }

I[OCTYH K CKPBITBIM YJICHAM 0a30BOro KJjacca MOXKHO IMO-IIPCIKHEMY
OCYILECTBJIATH U3 KIMEHTCKOI'O KOJa IPUBEACHUEM DK3EMIIISIpA MPOU3BOIHOIO
KJ1acca K 9K3eMIUIsipy 6azoBoro kiacca. Hampumep:

DerivedClass B = new DerivedClass();

B.DoWork(); // Calls the new method.

BaseClass A = (BaseClass)B;
A.DoWork(); // Calls the old method.

3amuTa BHPTYAJbHBIX YJIEHOB OT IiepeonpeaejeHusi NPOU3BOAHBIMU

KJIACCaAMM
BupryanbHble 4€Hbl OCTalOTCS BUPTYaJbHBIMH HA HEOTPAHWYEHHBIM CpPOK
HE3aBUCUMO OT KOJIMYECTBA KJIACCOB, OOBSBICHHBIX MEXKIY BHUPTYyaIbHBIM
YJIEHOM WM KJIacCOM, KOTOpbIM OOBSABMI ero u3HadaibHO. Ecimu kimacc A
OOBSBIICT BUPTYaJIbHBIN wieH, ki1acc B mpousBoauTtcs u3 kiacca A, a kinacc C
— u3 kimacca B, Tto knmacc C Hacnenyer BHUPTYyaJbHbIA WIEH W IOJy4acT
BO3MOXKHOCTh IEPEONPEACIIUTh €r0 HE3aBUCUMO OT TOT0, OOBSBIISIET JIH Ki1acc B
MIEPEOIPECIIEHUE ATOr0 WieHa. [IpuMepom sBISIETCS CIEAYIOINN KOA:



public class A

{

}

public virtual void DoWork() { }

public class B : A

{

public override void DoWork() { }

[Ipon3BOAHBIN KJIACC MOKET OCTAHOBUTH BUPTYaJIbHOE HACJEAOBaHUE, OOBIBUB
nepeonpeiesicHUe Kak 3anedataHHoe. st 3Toro B oObsBICHHE YICHA Kjlacca
HEOOXOJIMMO BCTaBUTh KIIOUEBOE CJIOBO sealed mepen KIIOYEBBIM CIIOBOM
override. IIpumepom sBIIsETCS CIEAYIOMMN KO/

public class C : B

{

public sealed override void DoWork() { }

B npenpiaymem npumepe metoq DoWork Gosiee He siBiisieTcs BUPTYalbHBIM HU
I OJHOTO KJjacca, mnpousBedeHHoro u3 kiacca C.  OH mo-mpexHeMy
BUPTYAJIEH ISl 9K3eMIUISIpoB Kilacca C, layke eciu OHU MPUBOJATCS K Tuily B
uiu Tuny A. 3aneyaTaHHbIE METOJbl MOXKHO 3aMEHHUTh MPOU3BOJIHBIMU
KJIACCaMU C TMOMOILBIO KIIFOUEBOT'O CJIOBA NEW, KaK MOKAa3aHO B CIEAYIOIIEM
npuMepe.

public class D : C

{

public new void DoWork() { }

B arom ciyuae, eciiu DoWork Bei3biBaeTcst Ha D ¢ moMoIiibio NepeMeHHON TUIla
D, Bb3biBaercs HOBbIM DoWork. Ecmu nepemennas tuna C, B umum A
UCIoab3yeTcst sl aoctyna kK sk3emmusipy D, BeizoB DoWork Oyner
BBIIIOJIHATHCS 110 NPABHUJIaM BUPTYAJbHOTO HACIEJOBAaHUS M HAIPaBJIATh 3TU
BbI30BHI Ha peanu3anuio DoWork Ha knacce C.

I[OCTYH K BUPTYAJIbHBIM YJICHAM 0a30BOro0 KJacca u3 NMPOU3BOAHBIX KJIACCOB

[Ipon3BOAHBIN KHACC, KOTOPBIA 3aMEHWI WIM NEPEONpEeAeInil METOI WU
CBOMCTBO, MOYKET TIOJIYYHUTh JIOCTYTI K METOYy WJIM CBOMCTBY Ha 0a30BOM KJiacce
C TIOMOIIIBIO KJIFOUEBOTO cJioBa base. [IpuMepom siBisieTcst claemyronui Ko:



public class BaseClass

{

}

public virtual void DoWork() {/*...*/ }

public class Derived : BaseClass

{

public override void DoWork()
{

//Perform Derived's work here
/...

// Call DoWork on base class
base.DoWork();

YupagsiieHue BepcUsiMH € IOMOLIbIO KiII0YeBbIX ¢10B ""Override" u "New"

Oynkuuu s3bika C# MO3BOJISIIOT 00€CHIEUUTh M MOJIEPKUBATH OOpaTHYIO
COBMECTUMOCTh 3a CYET VNPABICHUS BEPCHSAMU MEXAYy O0a30BbIMU U
MPOU3BOJHBIMU KJIACCAMH B Pa3IMYHBIX OMONMOTEKax. OTO O3HAYaeT,
HalpuMep, 4YTo ecliu B 0a30BOM Kjacce OyJEeT CO3/aH HOBBIM 4IIEH, UMS
KOTOpPOr0 COBHAJAaeT C MMEHEM 4YJi€Ha B MPOU3BOAHOM Kiacce, s3blk C#
oOpaboTaeT TaKyl CHUTyallMl0o, U OHAa HE MPUBEIACT K HEMPEIBUICHHBIM
pe3ynbTaTamM. ITO TaKKe 03HA4YaeT, YTO B KJIACCE JIOJDKHO OBITh SIBHO YKa3aHO,
OyJIeT JIM METOJl IEPEONPEICTATh HACIEeIyeMbIi METO/, WU 3TO HOBBIN METO/I,
KOTOPBIN OyJET CKphIBATh HACJIEAYEMbI METO/I C TEM K€ UMEHEM.

B C# npou3BOAHBIN KJIACC MOKET BKIJIFOYATh METOJAbI C TEMU K€ UMEHAMU, YTO
U y METOA0B 0a30BOro Kjacca.

MeTtoz 06a30BOro Kjiacca MOXKET ObITh ONPEIENIEH KaK BUPTYaJIbHbIN.

Ecnu nepen MeTo1oM B MPOM3BOIHOM KJIacCe€ HE YKa3aHO KIFOYEBOE CIIOBO NEW
uinu override, KOMOWIATOP BBIAACT MpEAYyNpEekJIeHue, u o0paboTka MeTona
Oy/leT MPOM3BOAUTHCA KaK B CITydae HAIMYUS KIFOUEBOTO CIIOBA NEW.

Ecnu mepen MeTonoM B MPOM3BOAHOM KJlacce YKa3aHO KIF0YEBOE CJIOBO NEW, TO
ATOT METO/I OTIPE/IETICH KaK HE3aBUCHUMBIN OT MeToa B 6a30BOM Kitacce.

Ecnmu mepeq MeTrogoM B MPOW3BOJHOM Kjlacce YKa3aHO KIIIOYEBOE CIIOBO
override, To OOBEKTHI MPOM3BOMHOIO Kjlacca OyIyT BBI3BIBATH 3TOT METOJ
BMECTO MeTojia 6a30BOTO Kilacca.

ba30oBpIii METOX MOXKHO BBI3BaThb W3 MPOU3BOJHOIO KJjacca C IMOMOIIBIO
KJIFOYEBOTO CJIoBa base.

KitoueBbie cnmoBa override, virtual ¥ new MOTyT Takke NPUMEHATHCS K

CBOMCTBaM, MHJIEKCAM U COOBITHSM.
[To ymosuanuto MeTo bl B si3blke C# HE SABJISIOTCA BUPTYyalbHBIMU. Eciiu MmeTon
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OOBSIBJICH KaK BHUPTYalbHBIA, TO JHOOOW KIACC, HACIHEAYIOLIUN 3TOT METO,
MOXET peanu3oBaTb COOCTBEHHYIO Bepcuto. UYToObl chemate MeTon
BUPTyaJlbHBIM, B OOBSBICHMHM MeToga 0a30BOr0 Kiacca HCHOIb3yeTcs
Momudukatop virtual. IIpon3BoIHBINA Kiacc MOXKET MEepPEoINpeaesuTh 0a30BbIi
BUPTyaJbHBIA METOJl C TOMOINBIO KJIIOYEBOTO cjoBa override WM CKPBITh
BUPTYaJIbHBIA METOA B 0a30BOM KJIacCe C MOMOIIBIO KIIIOUEBOTO CJIOBAa NEW.
Ecnu kimiodeBble cioBa override U new He yKa3zaHbl, KOMIIUJISITOP BBIJACT
NPeAYNPEXJACHUE, U METOJl B MIPOU3BOJHOM Kilacce OyIeT CKphIBaTh METOM B
0a30BOM KJ1acce.

YToObl MPOJEMOHCTPUPOBATH ATO HA MPAKTUKE, MPEAIIOIOKUM, YTO KOMIIAHHUS
A co3pana knacc ¢ umeHneM GraphicsClass, HCTonbp3yeMblil Balllei MporpaMMoi.
9Oro kaacc GraphicsClass:

class GraphicsClass

{

public virtual void DrawLine() { }
public virtual void DrawPoint() { }

Bamia xommanus HCIIOJB3YCT OTOT KJIACC, U Bbl MIPUMCHUWIIN €0 JJIsI CO3aaHUs
COOCTBEHHOTO IIPOU3BOAHOIO KJIacca, IIO6aBI/IB HOBBIN MCTOM:

class YourDerivedGraphicsClass : GraphicsClass

{

public void DrawRectangle() { }

Bamre npunosxenue paborano 0e3 mpobieM 10 TeX Mop, MoKa KoMmaHus A He
BBHINTyCTHJIa HOBYIO Bepcuto kiacca GraphicsClass co ciieyronmm KoaoMm:

class GraphicsClass

{

public virtual void DrawLine() { }
public virtual void DrawPoint() { }
public virtual void DrawRectangle() { }

HoBas Bepcusi kmacca GraphicsClass Temnepp HMEET METOJ C HMEHEM
DrawRectangle. Crayana Hudyero ocoOeHHOTO He mpousonnio. HoBas Bepcus
COBMECTMMA CO CTapoill Ha ypOBHE MAalMHHBIX KOJOB. Bce pasBepHyTOE
nmporpaMmMHoe obOecriedeHre OyneT MpoJaoJDKaTh padoTaTh, Maxe €clid B
KOMITBIOTEPHBIX ~ cHcTeMax OyleT yCTaHOBJIEH HOBBIM  kjacc. Bcee
CyIIecTBYIOIINE BbI30BEI MeToa DrawRectangle OymyT nmpomomkaTh cepliaThes
Ha Ballly BEPCUIO B CO3JJaHHOM BaMHU ITPOM3BOHOM KJIacce.

OnmHako cpa3y Tocle TMEePEeKOMIWISAINYA TPUIOKEHUS C TOMOIIBI0 HOBOU
Bepcun kiacca GraphicsClass kommuisitop Beiact npeaymnpexaeaue CS0108.
B »ToM mpenmynpexaeHnn BaM OyIeT TMPEIJIOKEHO TPHUHATH pEIICHHE
OTHOCHUTENBHO paboThl MeToa DrawRectangle B Bamem npuiosxeHuu.

Ecnu Bam mMeron MoJpDKEeH TEpeorpenesiuTh HOBBIM MeToj 06a30BOro Kiacca,



UCIIOJNIB3YITE KIII0UEBOE CIIOBO override:

class YourDerivedGraphicsClass : GraphicsClass

{

public override void DrawRectangle() { }

KmroueBoe cmoBo override 3actaBisieT Bce  OOBEKTBI,  SBISIOLTHECS
npou3BoaHbiMU 0T  YourDerivedGraphicsClass, wucnonb3oBaTh  BepCHIO
DrawRectangle npousBoHoro kinacca. OObEKThI, SBISIONIMECS TPOU3BOAHBIMU
or kiacca YourDerivedGraphicsClass, Moryt mnpojoyixkaTh HCIOIb30BaTh
Bepcuio Metoga DrawRectangle 6a3oBoro kiacca, UCIOB3Ys KIFOYEBOE CIOBO
"pase":

base.DrawRectangle();

Ecnm Bam mMeTon HE AOMKEH MEpeoIpeaeisaTh HOBBIH MeToa 0a30BOr0 Kiacca,
CIIeMyiTe TPUBEACHHBIM HIDKE peKOMeHmanusM. UToObl m30ekaTh IMyTaHHIIBI
MEXIy IBYMS METOJAaMH, BBl MOXKETE IEPEHMEHOBATh CBOW METOA. OTO
OTHHMAeT MHOTO BPEMEHH W MOXET NPHUBECTH K BO3HUKHOBEHHIO OIIHOOK,
Mo3TOMy He Bcerna yaoOHo. OmHaKo, €CM Ball TPOEKT HEBEIHUK, MOXHO
UCIOJB30BaTh  (yHKIMM  onTuMu3auuu  kojma  Visual — Studio s
NepeMMEHOBAHHUS METO/IA.

Uto0Obl M30eXKaTh MOSIBIACHUS IPEAYNPEKISHUS, MOKHO TaK)Ke HCIIOJIb30BaTh
KJIFOYEBOE CJIOBO NEW B OIpeEIeISHUH MPOU3BOJHOTO Kilacca:

class YourDerivedGraphicsClass : GraphicsClass

{

public new void DrawRectangle() { }

Hcnonp30BaHue KIIOYEBOrO CJIOBA NEW COOOIIAET KOMIIWJISTOPY, YTO Balle
OIpe/ieNieHNe CKPBIBAET OIpenesieHue, coaeprkamieecss B 0a30BOM Kiacce. ITo
IIOBEJICHUE YCTAHOBJIEHO 110 YMOJIYAHMUIO.

Ilepeonpenesienue u BLIOOP MeTOAA

[Ipu BbI3OBE MeTona kiacca kommnwisitop C# BbIOMpaeT HaWIydIIMd U3
METO/IOB, COBMECTUMBIX C BBI30BOM (HANpUMeEp, €CIM UMEIOTCS JBa METOZA C
OJIMHAKOBBIMH UMEHAMU), U NTAPAMETPOB, KOTOPbIE COBMECTUMBI C NIEPETAHHBIM
napameTpoM. Crierytoine MeToibl Oy IyT COBMECTUMBI:

class Derived : Base

{

public override void DoWork(int param) { }
public void DoWork(double param) { }

Ecnu Bemosnnsiercss BeizoB DoWork u3 sxzemmuisipa Derived, komnunsitop C#
CHaJaJla TIIOMBITACTCS OOCCICUYUTh COBMECTUMOCTh BBI30BA C BEPCHUSAMH
DoWork, mnepBoHauansHo o00BsiBIeHHBIMH B Derived. IlepenasnaueHHbie
METO/bl HE PACCMATPUBAIOTCS KaK OOBsBIEHHBIE B Kjacce. OHU SBISIOTCA
HOBBIMH peaNTU3alMsIMU METOJ1a, OOBSBICEHHOTO B 0a30BOM kiacce. ToJbKO B
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TOM cliy4yae, eciau KoMnuwisitop C# He CMOr COMOCTaBUTh BBI30B METONA C
UCXOJHBIM MeToAoM B kiacce Derived, OH MOMBITAE€TCS COMOCTAaBUTH BBI3OB C
MEPEHAa3HAYEHHBIM METOJIOM C TEM K€ UMEHEM U COBMECTUMBIMU MMAPAMETPAMM.
Hanpumep:

int val = 5;

Derived d = new Derived();

d.DoWork(val); // Calls DoWork(double).
[TockonbKky mepemMeHHy0 val MOKHO HesIBHO IpeoOpaszoBaTh B Tun "double",
komruiisitop C#  BezoBer DoWork(double) Bmecto DoWork(int).YUto0Os1
n30exaTh ITOT0, CYIIECTBYET JiBa criocoba. Bo-nepBbix, nzberaiite o0ObsBICHUS
HOBBIX METOJIOB, KMEHA KOTOPHIX COBNAJAIOT C BUPTYyaJbHBIMU MeTOJaMu. Bo-
BTOPBIX, MOKHO CJeNaTh Tak, 4ToObl KoMmmmiaTop C# BbI3Bal BUPTYaTbHBINA
METOJI, 3aCTaBUB €r0 BBIINOJHUTH MTOMCK B CIUCKE METOJIOB 0a30BOr0 Kjacca 3a
cuer npuBeneHus sk3emuiipa Derived x Base. Ilockonbky meTon siBisieTcs
BUPTYyaJIbHbIM, OyneT BbI3BaHa peanuzauus DoWork(int) B kmacce Derived.
Hanpumep:

((Base)d).DoWork(val); // Calls DoWork(int) on Derived.
Ilepeonpenenenune meroaa ToString
Kaxnpiit kinacc wim ctpykrypa B C# HesiBHO HacienyeT kinacc Object. TlosTomy
KKl 00BeKT B si3bike C# mosydyaer meton ToString, KOTOpBI BO3BpaliaeT
CTPOKOBOE TIPEJCTaBIICHHE JaHHOTO oOBekTa. Hampumep, Bce mnepeMeHHbIE
Tuna int umeroT Meroa ToString, KOTOpbIM TO3BOJISIET MM BO3BpallaTh
COJIEP’KUMOE 3TOM MTEPEMEHHON B BUJIE CTPOKU:

int x =42;

string strx = x.ToString();

Console.WriteLine(strx);

// Output:

/1142
[Ipn co3maHuM MOJB30BATEIBCKOTO Kilacca WM CTPYKTYPhl HEOOXOIMMO
nepeonpeaenutb Merod ToString, 4TtoObl mnepenarb WH(OpMAUUI0 O THUIIE
KJIIUEHTCKOMY KOJTY.
JlononHuTEeNbHBIE CBENECHHUS OO0 HCIOJB30BAHUU CTPOK (HOPMATHUPOBAHUS H
JpyTHe TUIBI TOJIH30BATENILCKOTO (popMaTrpoBaHusi ¢ MetogoM ToString cMm. B
pazaene Tunsl popmatupoBanust B .NET Framework.
[Ipy mpuHATUM pelIeHUs OTHOCUTEIBHO TOTO0, Kakas HuH(popmalus J0JKHA
OyZeT TpenoCTaBIsAThCA IMOCPEACTBOM 3TOTO METOAa, MOoaymaiiTe, OyaeT Iu
CO37[aBa€MbIil KJIacC WM CTPYKTypa KOT/Aa-TM00 MCIIOIh30BATHCS HEHAEKHBIM
kozoMm. [loctapaiiTech HEe MPEAOCTABIATh HHPOPMAIIUIO, KOTOPAsi MOXKET OBITh
MCIIO0JIb30BaHa BPEJJOHOCHBIM KOJOM.
Ilepeonpenenenne meroga ToString B KJj1acce WM CTPYKType

1) OOwsButre Meron ToString co CIEIYIONMMU MOTUPUKATOPAMU H THIIOM

BO3BPAIIaEMOI0 3HAYEHUS:
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public override string ToString(){}
2) PeanmsyiiTe 3TOT MeTOJ TAKUM 00pa30M, 4TOOBI OH BO3BpAIal CTPOKY.

B npuBeneHHOM HWXE NpPHUMEpPE BO3BPALIAETCS HE TOJIBKO MMs Kjacca, HO U
cienu@uuecKre JaHHbIE Il KOHKPETHOTO AK3EMILIsIpa Kilacca.

class Person

{

public string Name { get; set; }
public int Age { get; set; }

public override string ToString()

{

return "Person: " + Name +" " + Age;

MGTOII ToString MOJKHO ITPOBCPHUTH C IIOMOIIBIO ITOKA3aHHOI'O HM?KC KO/JIa.

Person person = new Person { Name = "John", Age =12 };

Console.WriteLine(person);
// Output:
// Person: John 12

Jlekusa 8

Hckirouenust 1 00padoTKa NCKJIOYEHUI

Oynkunu o0paboTKM HCKItoueHU Ha s3pike C# momoraror oOpabaThiBaTh
JTr00bIe HEMpPEIBUACHHBIE WM HCKIIOYUTEIbHBIC CHUTYAIldH, MPOUCXOSIIHE
IpU BBIMOJIHEHUU NporpaMmbl. [Ipu 0OpaboTke MCKIIOUEHHI HCTIONb3YHOTCA
KioueBbie cioBa try, catch wu finally mist mombiToxk mpuMeHeHUWs NEWCTBUM,
KOTOpbIE MOTYT HE JIOCTHYh Yycmlexa, ig o00paboTKu OmmbOK, eciu
OpEeIoiaraeTcsa, 4ro 3TO MOMKET ObITh Pa3yMHbIM, M JUISl MOCJEIYIOIIETO
0ocBOOOXIeHUs pecypcoB. Mckirouenus MoryT reHepupoBatbes cpemoin CLR,
wiatdopmoii .NET Framework wiu BHemHMMH OHOIMOTEKaMH, KOO KOIOM
NpUIoKeHUs. VICKITIOUeHHS CO3/1at0TCsl TIPU TIOMOIIU KJIF0UEBOTO ciioBa throw.

Bo MHOrMX ciydasx HWCKIFOYCHHE MOXKET WHHUIMUPOBATHCS HE METOJOM,
BBI3BAaHHBIM HEIMOCPEJICTBEHHO KOJOM, a APYTHM METOJOM, PacCIO0KCHHBIM
HIDKE B cTeKe BbI30BOB. Korga 31o mpoucxoaut, cpeaa CLR BeimosHseT oTKaT
CTeKa B IIOMCKax MeTojga ¢ OjokoMm catch mis omnpeneneHHoro Tuma
uckiroueHus. [Ipu oOHapykeHUM TMEepBOro Takoro Ojoka catch stor 0ok
BeinosHseTcs. Ecim cpeqa CLR He HaxoauT cooTBeTcTBYyROMIEro Ojioka catch
rae-Tub0 B CTEKE BBI30BOB, OHA 3aBEpIIacT TPOIECC M OTOOpakaeT
T0JIB30BATEIIIO COOOIIEHHE.

B sTom mpumepe meton TecTUpyeT JeJeHHE Ha HOJIb W BBITIONHSET MEepexBar
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COOTBETCTBYIOLIEH OomuOKu. bez 00paboTku MCKITIOUEHH 3Ta porpamMma Obuia
Obl 3aBepireHa ¢ ommOkor DivideByZeroException was unhandled (me
00paboTaHO UCKIIIOUYCHHUE "IeJICHHE Ha HOJIb'").

class ExceptionTest
{
static double SafeDivision(double x, double y)
{
if (y==0)
throw new System.DivideByZeroException();
return X / y;

}

static void Main()
{
// Input for test purposes. Change the values to see
// exception handling behavior.
double a=98, b =0;
double result = 0;

try
{
result = SafeDivision(a, b);
Console.WriteLine("{0} divided by {1} = {2}", a, b, result);
b
catch (DivideByZeroException e)

{
Console.WriteLine("Attempted divide by zero.");

HckmtoueHust UMEIOT CIeAyIOLIe CBOWCTBA.

e lckitoueHuss UMEIOT TUIIbI, B KOHEYHOM CUETE SIBJISIOLIUECS MPOU3BOAHBIMU OT
System.Exception.

e (Crenyer KUCIONB30BaTh OJOK try AJisl 3aKJIIOYEHHUS] B HETO MHCTPYKIIMM, KOTOpbIE
MOTYT BBIJATh UCKITFOYCHHUS.

e [Ipu BO3HMKHOBEHHH HCKIIOUEHUS B OJOKE try MOTOK YIpaBlICHUs HEMEJICHHO
NEPEXOUT K TEPBOMY COOTBETCTBYIOIIEMY OOpaOOTYMKY HCKIIOUECHUH,
IPUCYTCTBYIOIIEMY B CTeke BbI30BOB. B s3pike C# kiroyeBoe ciioBo catch
WCITIOJIB3YETCS JUTsI OTIpeiesieHrs 00pab0TUMKa UCKITFOUEHHUH.

e Ecmu 00paboTuMK Il ONPEIEIEHHOTO MCKJIIOUEHHUSI HE CYIIECTBYET,
BBHITIOJTHEHHE TTPOTPAMMBI 3aBEPIIAETCS ¢ cOO0IEeHneM 00 OmIMOKe.
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He mepexBarbiBaiiTe HCKIIOUEHHUE, €CIIM €r0 Helb3s 00paboTaTh, U OCTaBbTE
NpUIIOKEHHE B U3BECTHOM cocTosiHuu. [Ipu nepexsare System.Exception BHOBB
UHUIIMUPYUTE 3TO MCKIIOUYEHUE C MCIOIB30BaHUEM KJIIOUYEBOro cioBa throw B
KoHIIe OsioKa catch.

Ecmm B Onoke catch ompenmensercss mepemMeHHash WCKIIOUYCHHS, €€ MOXKHO
UCIOJB30BaTh I TOJMYYCHHsS] JOMOJHUTEIBHOW HMHPOpPMALIMK O THIIE
MPOU30LLIEAIIETO UCKITFOYEHUS.

HckmioueHrnss MOTYT $IBHO T€HEpUPOBAThCS MPOrpaMMOMl C  MOMOIIBIO
KJIFOUEBOTO clioBa throw.

OOBEKTBI UCKITIOUEHHS COAEPKAT MOAPOOHBIE CBEACHUS 00 OIMOKE, TaKUE Kak
COCTOSIHHE CTEKa BBI30BOB U TEKCTOBOE ONKCAHHUE OLITUOKHU.

Koxg B Onoke finally BeimonHsiercs, naxe mpu BO3HUKHOBEHHHM HCKIIOUEHUSI.
brnok finally ucnonb3yercss mjis OCBOOOXKIECHHS pPECYpCOB, Hampumep s
3aKpBITHS MOTOKOB WK (PailioB, OTKPBITHIX B OJIOKE try.

VYopasnsemble uckimouenus: B 1iarpopme .NET Framework peanusyrorcs B
Hayajie MEXaHu3Ma CTPYKTYpUPOBAaHHOW 00pabOTKH UCKItoueHni Win32.
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Jleknusa 9

4.6.7. UuTepdeiicol

Wutepdeiic  comepkuT — ompeiesieHHus N1 TPYONbl  OMPEACIIEHHOTO
(GyHKITMOHATa, KOTOPBIA KJIACC WIIH CTPYKTYypa MOTYT Pealln30BhIBAThH

C momormipio WHTEp(EHCOB MOXKHO, HANpUMEpP, BKIIOYNTH TOBEACHUE U3
HECKOJIbKMX MCTOYHHUKOB B KJIacce. DTa BO3MOXKHOCTh BaxkHa B C#, MOCKOJIBKY
S3BIK HE MOJJIEP’KMBAET MHOKECTBEHHOE Hacje0BaHue kinaccoB. Kpowme toro,
HEOOXOJMMO HCIONb30BaTh UHTep(delic, ecaun TpedyeTrcs HMHUTHPOBATH
HACJIEJOBaHUE JJIsi CTPYKTYp, IIOCKOJIbKY OHHM (DaKTHUYECKd HE MOTYT
HACJIEIOBAThCS U3 IPYTUX CTPYKTYP MIIH KJIaCCOB.

Omnpenensercs wuHTEpdEWC ¢ TMOMOIIBIO KIIOYEBOTO CJIoBa HWHTEpdenc
(interface), kak oKa3aHO B CIIEAYIOIIEM IPUMEDE.

interface [Equatable<T>

{
bool Equals(T obj);

JIro0o#t KJlacc WM CTPYKTypa, peanusyromue uHTepdeiic |Equatable<T>,
JOJDKHBI COJICpKaTh ompesesieHue metoaa Equals, xoTopblit cooTBeTCcTBYET
CUTHAType, KOTOpPYIO oOmpeaesieT uHTepderic. B pesynbrare MOXHO
paccuuThIBaTh Ha TO, YTO Kiacc, peanusymomuii uHTepdeiic IEquatable<T>,
Oymer comepkaThb Metox Equals, ¢ KOTOpbIM 3K3eMIUISIp Kiacca MOXKET
OTIPEJICIIUTh, SBJISIETCS JIX OH PaBHBIM JPYTOMY SK3EMIUISIPY Kilacca.
Omnpenenenne |Equatable<T> He mnpenocraBiaseT pealu3anuio I METOAA
Equals. MuaTepdeiic onpenenser TOIbKO CUTHATYPY. B aTOM cMmbiciie uaTepderic
B C# anamornueH aOCTpakTHOMY KJIacCy, B KOTOPOM BCE METOIBI SIBIISTFOTCS
abctpaktHbiMA.  OFHAKO KJIacC WM CTPYKTypa MOXET pealn30BbIBATH
HECKOJIbKO WHTEep(eiicoB, HO KIAcC MOXKET HAacJelO0BaTh TOJIBKO OT OJHOTO
KJjlacca, abCTpakTHOro uiau Het. TakuM 00pa3oM, ¢ MOMOIIBIO HHTEp(deicoB
MO>KHO BKJTFOUHMTH B KJIaCC TIOBEICHHUE M3 HECKOJIBKUX UCTOYHUKOB.
HNuTepdeiicel MOryr comepxkarb  MeTOAbl, CBOWCTBa, COOBITHA,
HHEKCATOPbI, a TakXke J000€ COYETaHHE JTHX YETHIPEX THUIIOB YJICHOB.
Ccbuikn Ha mpuMepbl cM. B pasaene CsizanHble paszzaenbl. WHTepgeiic He
MOKET CO/lepPkKaThb KOHCTAHTBI, TMOJIS, ONEPATOPbl, KOHCTPYKTOPbI
IK3EMILISIPOB, AECTPYKTOPbI WM THNbI. UieHbl nHTEpdeiica aBTOMAaTUUECKH
OTKPBITHI, © OHM HE MOTYT BKJIIOYaTh WHbIE MOAM(PUKATOPHI MOCTyma. YineHsl
TaK)X€ HE MOTYT OBITh CTATHYCCKUM.
Jns peanuzanuu wieHa uHTepdeica COOTBETCTBYIONIMI YIeH Kilacca JOJDKEH
OBITH OTKPBITHIM, HECTATUYCCKUM, H HIMETh TO JK€ UMSI M CUTHATYPY, YTO U YICH
uHTEepdeiica.
Kornma kmacc winm CTpyKTypa peaju3yroT HHTepQeic, Kiacc WIH CTPYKTypa
JOJDKHBI  00€CTieynBaTh peaiu3alliio BCEX UJICHOB KOTOPHIE OMpEIeseT
uHTepdeiic. Cam mo cebe wuHTEpdeiic HE TPENOCTABISET HUKAKOU
GYHKIIMOHATFHOCTH, KOTOPYIO OBl MOTJIM HACJIEIOBATh KJIACC WJIM CTPYKTYpa,
1



KaK 3TO MPOUCXOAMT B Cllyyae HacieqoBaHHs OT 0a3zoBoro kmacca. OpmHako
eciu 0a30BBIN Kilacc peanusyer uHTepderic, To Ir000# Ki1acc, MPOU3BOIHBINA OT
0a30BOT0 Kjacca, HacIeayeT 3Ty pealn3aluio.

B caenyromem mpuMmepe IokasaHa peanusanus uHTepdeiica IEquatable<T>.
Peaynmsyromuii kiaace Car 1omkeH npeoCTaBIATh peann3anuio Metoaa Equals.

public class Car : IEquatable<Car>

{

public string Make {get; set;}
public string Model { get; set; }
public string Year { get; set; }

// Implementation of IEquatable<T> interface

public bool Equals(Car car)

{
if (this.Make == car.Make &&

this.Model == car.Model &&

this.Year == car.Year)

return true;

}

else

return false;

CBolicTBa M MHAEKCATOPBI KJ1acca MOTYT ONPEAENATh JOIOIHUTEIBHBIE METObI
JocTyna JJisi CBOMCTBAa WJIM HMHJAEKcCATOpa, OMNpElElIeHHOro B HHTepdeiice.
Hanpumep, uarepdeiic Mmoxxer o0OBbsABIATh CBOMCTBO, UMEIOLIEE METOJ TOCTYIa
get. Knacc, peanusyronuii uatepdeiic, Moxer oOBSBISATH ITO K€ CBOMCTBO C
Merongamu noctyna get u set. OpgHako ecinM CBOWCTBO WM HWHAEKCATOP
UCIIOJIB3YET SIBHYIO pealM3alyio, METOAbl JOCTYyNa JOJDKHBI COBMHAAATh.
JlonoysHUTENBHBIE CBENEHUS O SBHOW pealu3allMd CM. B pasfenax fBHas
peamuzanus wuHTepdeiica (PykoBoacTtBo mo mporpammupoBanuto B C#) u
CsoiicTBa unrepdeiica (PykoBoactBo mo mporpammupoBanuio Ha C#).
Wurepdeiicel MOTyT peanu3oBbiBaTh jApyrue uHTepdeiicel. Kiace moxer
BKJIIOUaTh WHTEpdeic HECKONbKO pa3 uepe3 0a30Bble KIIACChl, KOTOPHIE OH
HACJIeyeT, WM Yepe3 UHTep(enChl, KOTOPhIE Peallu3yIOT Ipyrue UHTEPQeEichl.
OpHako KJIacC MOXKET TMPEeNOoCTaBUTh peajn3aluio HHTepdeiica TONbKO
OJHOKPAaTHO M TOJBKO €CiIM Kjacc OObsABIAeT UHTep(delic Kak dYacTb
ompenenenust kiaacca (class ClassName : InterfaceName). Ecau unTepdetic
HacCJeNyeTcsl, MOCKOJbKY HaciemyeTcsi 0a30BbId Kilacc, peaM3yIOIUi ATOT
uHTepdeic, To 0a30BbIM KIACC MPEAOCTaBISET pEAM3alUI0 YJIEHOB 3TOTO
uHTepdeiica. OnHAKO MPOU3BOAHBIA KJIACC MOXKET MOBTOPHO peaIn30BaTh
WICHBI MHTEp(erica BMECTO MCTIONEBOBAHNS YHACIEIOBAHHON peali3alliy.



ba3oBbIif KJTacC TakKe MOXKET PeaTu30BhIBATh WICHBI HHTEpdEHca C TOMOIIBIO
BUPTYAJIbHBIX WIECHOB. B Takom ciyyae Mpou3BOAHBINA KIacC MOKET U3MEHSTh
noBeZieHUEe uHTEep(deiica MyTeM MepeonpenesieHuss BUPTYaIbHBIX YJICHOB.
JlonmonHuTEeNbHBIE CBEJAEHUS O BHUPTYaJbHBIX WIEHaX CM. B pasfeie
[Tomumopduzm.

NHuTtepdeiic umeeT creayronye CBOMCTBA:

Nutepdeiic moxox Ha aOCTpakTHBIA 0a30BbIM Kjacc. JIroOo#t kmacc (uiau
CTPYKTypa), peanusyiomuil uHTepdeiic, ToMKEeH peaau30BbIBaTh BCE €ro
YJICHBI.

HeBo3MokHO co3math 3k3eMIuisip uHTepdeiica Hanpsmyo. Ero uiens
peanu30BaHbl BCEMU KJIACCAMU UJTU CTPYKTYPaMH, pEaln3yIOIUMU UHTEpGENC.
HuTepdeiicel MOTYT coiepaTh COOBITHSI, UHJIEKCATOPbI, METO/Ibl U CBOICTBA.
HuTepdeiicel He copepxkaT peaau3alnio METOIOB.

Krnacc unm cTpykTypa MOXKET peajn30BbIBaTh HECKOJIbKO HHTep(deiicoB. Kiace
MOXKET HacjenoBaTh 0a30BOMY KIJACcCy M TaKKe pPEaJM30BBIBATH OJMH WJIU
HECKOJIbKO HHTEP(EHCOB.

4.6.6. SiBHas peanusanus uHrepdeiica
Ecnn knacc peanmsyer nBa uHTepdeiica, colepkalluxX WIEH € OJMHAKOBOM
CUTHATYPOM, TO MPU pealM3allK 3TOr0 WieHa B Kjacce 00a uurepdeiica OyayT
MCIIONIb30BaTh ATOT WIEH I CBOEH peanu3anuu. B ciemyromiem mpumepe Bce
BBI30BEI Paint BBI3BIBAIOT OJIMH METO/I.



class Test

{
static void Main()
{
SampleClass sc = new SampleClass();
IControl ctrl = (IControl)sc;
ISurface srfc = (ISurface)sc;
// The following lines all call the same method.
sc.Paint();
ctrl.Paint();
srfc.Paint();
b
b

interface IControl

{

void Paint();

}

interface ISurface

{

void Paint();

}

class SampleClass : IControl, [Surface

{
// Both ISurface.Paint and IControl.Paint call this method.
public void Paint()
{

Console.WriteLine("Paint method in SampleClass");

// Output:

// Paint method in SampleClass
// Paint method in SampleClass
// Paint method in SampleClass

OpHako, eciaM 4YJeHbl JBYX HWHTEP(ECOB HE BBIMOIHAIOT OIMHAKOBYIO
(GYHKIMIO, 3TO MOXKET MPUBECTU K HEBEPHOM pealn3aluy OJHOTO WM 000uX
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untTepdericoB. Bo3moxHa siBHas peanuzanusi ujieHa uHTepdeilica — myTem
CO3JIaHMsI 4JIeHa Kiacca, KOTOPBIA BBI3BIBAETCS TOJIBKO uYepe3 HHTepdeic u
UMEET OTHOUIEHHE TOJBKO K 3TOMYy HUHTep(elcy. DTO TOCTUraeTcs IMyTeM
BKJTIOYEHHS B MMl WiIEHA KJlacca MMeHU uHTepdelica ¢ Toukoil. Hanmpuwmep:

public class SampleClass : IControl, ISurface

{
void IControl.Paint()

{

System.Console. WriteLine("IControl.Paint");

}

void ISurface.Paint()

{

System.Console. WriteLine("ISurface.Paint");

}

Unen kiacca IControl.Paint goctynen tonpko uepe3 unrtepderic [Control, a
yiieH [Surface.Paint — tonpko uepe3 unrepdeiic [Surface. Kaxxnas peanuzanms
METO/1a SIBJISIETCS] HE3aBUCUMOM U HEJIOCTYITHA B KJlacce Harpsimyto. Hammpumep:

// Call the Paint methods from Main.

SampleClass obj = new SampleClass();
//obj.Paint(); // Compiler error.

IControl ¢ = (IControl)obyj;
c.Paint(); // Calls IControl.Paint on SampleClass.

[Surface s = (ISurface)oby;
s.Paint(); // Calls ISurface.Paint on SampleClass.

// Output:

// IControl.Paint

// ISurface.Paint
SIBHag peanuzanuys TaKXKe HMCHONB3YETCS IS Pa3pelICHUs CiIy4daeB, KOrjaa
KOKIbIA U3 ABYX HUHTEpPHENHCOB OOBSABISIET pa3HbIe YICHBI C OJIMHAKOBHIM
MMEHEM, HallpUMEpP CBOMCTBO U METO/IL.



interface ILeft

{

}

int P { get;}

interface IRight

{

int P();

Jlnst peanmzanuu  06oux HWHTEP(DEHCOB Kilaccy HEOOXOIUMO HWCIOIB30BATh
SBHYIO peaju3aluio 1u0o st cBoicTBa P, mubo nis metona P, mubo 1t oboux
YJICHOB, YTOOBI M30€KaTh ONMTMOKN KoMITIsATopa. Harmpumep:

class Middle : ILeft, IRight

{

public int P() { return 0; }
int [Left.P { get { return O; } }

Jlexuus 10

Jleserarnl

Henerar (delegate) — 3To TumI, KOTOpBIA MPEACTaBISAET COOOW CCBUIKH Ha
METO/IbI C OMPEICICHHBIM CIIMCKOM MapaMeTpOB U BO3BpaliacMbiM TUIOM. [lpu
CO3JIJaHUM DK3EMIUIsIpa Jejerara 3TOT JIK3EMIUISIP MOXHO CBSI3aTh C JIIOOBIM
METOJIOM C COBMECTHMOW CHUTHATYypOW M BO3BpAlla€MbIM TUIIOM. METOJ MOKHO
BbI3BaTh (AKTUBHUPOBATh) C MOMOIIBIO AK3EMIUISIpA Jejerara.

Jlenmeratbl MCMOJIB3YIOTCSA JJIsi TIepe/laud METOJOB B KadyeCTBE apryMEHTOB K
apyruMm MmetojaMm. OOpabOTYMKHA COOBITHM — 3TO HE YTO MHOE, KaK METO/IBI,
BBI3bIBa€MbIC C IIOMOIIIBIO JeaeratoB. Bul co3maére cBOM METO/, a KJIacc, TAaKOM
KaK OJJIEMEHT yrpaBiieHHs Windows, MOXKET BBI3bIBAaTh Balll METOJ IpHU
BO3HUKHOBEHHUHU OIPEJICICHHOTO COOBITHA. B ciiemyromem mpuMepe MmokazaHo
0OBSBIICHHUE JieJIeraTa;

public delegate int PerformCalculation(int x, int y);

Jleneraty MOXeT OBITH MPUCBOEH JIOOOW METOJN, COOTBETCTBYIOUIUN THITY
JeneraTa, u3 JIIo0oro JOCTYIMHOTO KJIacca WU CTPYKTYPhl. DTOT METO/ TOJKEH
OBITHh CTATUYECKUM METOJOM WM METOJOM JK3eMIULsipa. OTO MO3BOJISET
MPOTPaMMHO H3MEHATHh BBI30BHI METOJIa, a TAKXE BKIIOYATh HOBBIM KOII B
CYIIECTBYIOIINE KIIACCHI.
B KoHTEKCTe meperpy3ku METOJla €ro CUrHaTypa HE COAEPKUT BO3BpaIIaeMOe
3HaueHne. OAHAKO B  KOHTEKCTE JIEJIEraToB, CHUTHATypa  COJEPKUT
BO3BpaIlla€MOE€ 3HaueHWe. J[pyrumu ciioBaMu, METOJ HOJDKEH MMETh TOT KE
BO3Bpalla€MbIil TUII, YTO U Ji€JIerar.
biarogapsi BO3MOXHOCTH CChUIAThCSI HA METOJ| KaK Ha MapaMeTp, JeJierarbl
ONTUMAJIBHO TIOJXOAT I 3aanus PyHKIMH oOpaTHOrO BbhI3oBa. Hampumep,
6



CChUTKA HA METOJ, CPaBHUBAIOIINN IBa 00BEKTa, MOXKET OBITh TepenaaHa B
KauecTBE apryMeHTa ajroOpuTMy COPTHPOBKH. I[IOCKONBKY KOJ CpaBHEHUS
HaxXOJUTCA B OTICIBHOM IIPOILEIype, AITOPUTM COPTHPOBKH MOXET OBIThH
Hanucad B 0oJiee 0000IIIEHHOM BUIIE.

Jleneratsl HIMEIOT CJICIYIONINE CBOMCTBA.

Henerarel moxoku Ha ykazarend ¢yHkuud B C++, HO SBISIOTCS
TUII00€30I1aCHBIMU.

Jlenerarsl TO3BOJISIOT MPOM3BOAUTH MEpenady METOJOB IMOA00HO OOBIYHBIM
napaMeTpam.

Jlenerarbl MOXHO MCIIOJIB30BaTh JJIsI ONPESIeHHS METOA0B 0OpaTHOTO BHI30BA.
Jlenerarbl MOXKHO CBSI3BIBaTh JPYr C APYroM; HampuMmep, IpH TOSBICHUH
OJIHOT'O COOBITHS MOYKHO BBI3BIBATH HECKOJILKO METO/IOB.

TodHOE COOTBETCTBHE METO/IOB THITY Jiejierara He TpeOyeTcsl.

B C# Bepcum 2.0 BBeleHa KOHIICNIIUS AHOHMMHBIX METOJOB, KOTOPBIC
MTO3BOJISAIOT TIepeIaBaTh OJOKH KOJa B BUJIEC MTAPAMETPOB BMECTO UCTIOIB30BAHUS
OTIEeNbHO onpeneneHHoro Merona. B C# 3.0 nnst kpaTkoil 3aricu BCTPOEHHBIX
OJIOKOB KOJIa BBEJICHBI JIAMOJa-BhIpaXKeHUs. B pe3ynbrare KOMIMISIUN Kak
AHOHUMHBIX METOJIOB, TaK M JISIMOJ1a-BhIpaKeHUH (B ONPEACICHHOM KOHTEKCTE)
MOJY4YaroTCsl THUIBI JejeratoB. B HacTosiee BpeMsi 3TH BO3MOXKHOCTH
Ha3bIBAIOTCS] aHOHUMHBIMU (DYHKITUSIMH.



JlaGopaTopHbie padoThI

3ansaTue 1

Pa3paboTaiiTe 00BEKTHYIO MOJIENIb CUCTEMBI «AOUTYPHEHTY», MPEATOoIaras, YT0 OCHOBHBIMH €€
KJIacCaMHU SIBJIIIOTCS CIEAYIOIINE:

— «AObutypueHT», cBoiicTBaMH KoToporo sBisitoTcs PO, MecTo KUTEIbCTBA, HOMEP
IIKOJIBI, TAaCIIOPTHBIE JJaHHBIE, BBIOpaHHAs! CHIEIHMATILHOCTD, pe3ynbTaTel EI'D u T.1;

— «Pe3ynpTar BCTYNUTENBHBIX UCIIBITAHHIT», OTIPENEISIOMNI OaTbl, KOTOPBIE TOTYYHIT
KOHKPETHBIN a0UTYpPHUEHT MPH cJaue 3k3amMena o ognomy npenmerty (EI'D nm
BCTYIUTEIbHbIC 3K3aMEHBI);

- «HanpaBneHﬂe IMOATOTOBKH»: KO/, Ha3BaHHUE, ILJIaH ITPpUEMa, HpOXO,[[HOfI 0ann u T.AO.

3ansaTue 2

Hopabotaiite OOBEKTHYIO MOJETh CUCTEMBI «AOUTYpHEHT», N00aBUB B HeEe CIEAYIOIIne
KJ1aCCHI.

- ((I/IHCTI/ITYT»Z KO, Ha3BaHHUC MHCTUTYTA, CITUCOK HaHpaBJ’IeHI/Iﬁ MMOATrOTOBKU,

— «lIpuka3 o 3auncieHun», XapakTepU3yOINUNUCsI HOMEPOM, 1aTON U CIIUCKOM
a0UTYPUEHTOB, 3aUUCICHHBIX B CTY/IEHTHI 110 Pa3JIMYHBIM HAIIPABJICHUSM MOJIIOTOBKH;

—  «CryneHT», oOcCHOBHas HHPOpMAITUS O KOTOPOM COBIAIAET C aTpUOyTaMH Kitacca
«AOUTYpUEHTY, a TAK)KE UMEIOTCS HOBBIC CBOMCTBA, XapaKTePHBIC IS APYTUX
MIPUITOKEHU .

3ansaTue 3
HYCTB NUMEETCHA OIMMCAaHHUE KJIacCa KOMIIJICKCHBIX YHCEII.

classcomplex{

doublere, im;

b

Hanummte KOHCTPYKTOPBI, TIO3BOJISIONINE CO3/1aBaTh 00BEKT Kitacca complex

a) 1Mo JIBYM 3a/IaHHBIM MapameTpam;

0) 1o 3aaHHOMY 3HaYeHHIO e (Tpu 3TOM cumutaTh IM=0);

B) 0€3 MapamMeTpoB.

MOKHO JIM HaNmMcaTh OJJMH KOHCTPYKTOP, YOBJICTBOPSIOIIN YCIOBHUSIM a) —B) OJHOBPEMEHHO?

3ausaTue 4

[lpuBenuTe ommcaHue Kiacca «OOBIKHOBEHHAs! JAPOOB», WICHBI-IAHHBIE KIACCa—YUCIUTENh U
3HaMmeHarenb. [Ipu co3gannu 0OBEKTOB ATOTO Kiacca BOZMOXKHO 3aaHUE 3HAYCHHUN YHCIUTEINS
W 3HAMEHATENsl WM TOJIbKO YHCIIUTENs (3HaMeHATedb B OTOM Cllydae CUMTACTCs PaBHBIM 1).
[Tpu co3manuu IpoOH JOHKHO MPOBOAUTHCS COKpaIleHHe, TO ecTh apoou 1/2 u 6/12 nomkHb
CTaTh OJWHAKOBBIMH. HyKHO JIM JUIs CO3JaHUS KONHH OOBEKTOB TAaKOro Kiacca SBHO
OTIPEEIATh KOHCTPYKTOP KOMUPOBAHUS?



3ansaTue 5

PaspaboTaiiTe K1ace ISl pealn3alii METOI0B PELICHHS KBAAPaTHOTO YpaBHEHHs ax +bx+c=0.
VYpaBHenue 3anaercs Habopom kodddummertoB (ot 1 1o 3). Ecau npu co3manuu ykaspiBaeTcs
WHOE KOJIHMYECTBO KOA((UIIMEHTOB, TO KBAJPATHOE YpaBHEHHUE OMPEICIUTH HENb3s, MIOITOMY
BbIJIaeTCsl mpenaynpexaenue o0 ommuoOke. B kimacce MOMKHBI OBITH MPETYCMOTPEHBI CPEACTBA
JUTSL pelieHust ypaBHeHUH, B KOTOpbIX a=0, b=0 wmm c=0. Torma ypaBHEHHE MOXKET CTaTh
JTUHEHWHBIM (0*X2+5X+2:0), obpatutbes B TokaecTBO (0 = 0) mnm crarh Hepa3pelmMbIM
(manpumep, 6 = 0).

3anarue 6

Onumure peanu3anuio aOCTPaKTHOTO TWIA JaHHBIX. Ecim ans  Hero  Tpebyrorcs
BCIIOMOTaTeIbHble A0CTPAKTHBIE TUIIBI JAaHHBIX, IPUBEAUTE UX OMUCAHUE MOJTHOCTHIO:

[TouToBsrii anpec. s 00bEKTOB Ki1acca TOHKHBI OBITh PEAYCMOTPEHBI (DYHKIIMU
M3MEHEHHUS UHJEKCa, TOpo/ia, YJIMIIbI, HOMepa IoMa, KOpIlyca, KBapTUphl, BEIBOJIA ajpeca
Ha JKpaH.

3ansaTue 7/

Onumwmre peanu3auuio aOCTPaKTHOIO THINA JaHHbIX. Eciaum  ansg  Hero  TpeOyroTcs
BCIIOMOTaTeIbHblEe a0CTPAKTHBIE TUIIbI JAaHHBIX, IPUBEAUTE UX OMUCAHUE MOJTHOCTHIO:

bankoBckuii cuer. Heo6xomuMble TaHHBIE: 1aTa CO3AAHUS CUeTa, CyMMa JEHET, KOTopas
Ha HEM XpaHHTCs, Biajenen cyera (00beKT Kiacca Person, y KoToporo ectb hamumius u
umst), naopmanus o nocaenHux 10 omeparmsx, MpoBeneHHBIX co cyeroM. Omeparus,
OpoBogUMas ~ CO  CYETOM—OOBEKT,  COJepXkalluil  Jary  omepanud,  BUJ
ornepaiuu(100aBUTL/CHITh JIEHBIH) M CyMMY omepanud. Y Kiacca OaHKOBCKHM CueT
JIOJDKHBI OBITH METOJIBI: MOIMOJHUTh CYET, CHATH JCHbI'M (€CIM yKa3aHa HEJOIyCTUMAas
CyMMa—/I0JDKHO TedaraThCsi cooOlleHune o0 ommOke, cyMMa Ha CYeTe NpU ITOM He
MEHsIeTCsI), pacrevatath HHpopMmanui o nocinenHux 10 omepanusix, pacredaTath
JOCTYIIHYIO CYMMY JICHET Ha CUeTe.

3anarue 8

Onummre peanu3anuio aOCTPaKTHOrO TUIAa JaHHbIX. Ecioum  ang  Hero  TpeOyroTcs
BCIIOMOTaTeNIbHble a0CTPAKTHBIE TUIIbI JAHHBIX, IPUBEAUTE UX OMUCAHUE MOJTHOCTHIO:

3oomapk. HeoOxomuMble JaHHBIC: KOJWUYECTBO 3BEped, MacCHB, COJEpIKAIIUI
uH(GOpMAIMIO O JKUBOTHBIX (MMs, HOMEp KJIETKH, Ha3BaHHE JFIOOMMOI €Ibl), Yachl
paboThl 300Mapka aapec 300mapka, Gammius cropoxka. B kimacce HYKHO ONpPEISITHThH
METO/IbI, TIO3BOJISAIOIINE «HAKOPMHUTH» 3Beps (M3MEHUTh 3HAYEHHE COOTBETCTBYIOIIETO
1oJIsi), TOMEHSATH CTOpOKa 300Mapka (3amucarh Jpyryio (aMuinio CTOpoka B
COOTBETCTBYIOIIEE TOJIE).

3ansaTue 9

[Tycts xmacc Door onmcan ciemyronm o0pazoMm:

classDoor{
intheight;
intwidth;



h

[IpuBeauTe mpuMepsl onepanuii, KOTopbie:

a) MOT'YT OBITh MIEPErPYKEHBI TOJILKO C TIOMOIIBI0 (PYHKIIMA—4ICHA KJlacca;

0) MOT'YT OBITh IEPErpy>KEHBI TOJIILKO C MOMOIIBIO (QYHKIMH, HE SBJISIOIICICS WICHOM Kiacca,
C) MOT'YT OBITh HIEpErpYKEHbI KaK (PyHKIMEH—UIICHOM KJlacca, TaK U (QYHKIHEH, He
SIBJISTFOLIICHCS. WICHOM KJlacca,

d) He MOTyT OBITh TIEPETPYIKECHBI.

HanummTe cOOTBETCTBYIONIME IPOTOTUIIBI TEPErpyKEHHBIX orneparuii ast kiaaccaDoor.

3ausaTue 10

Onumure uepapxuio KJIAcCOB IS XpaHEeHUs HMH(OpMAIMM O COTPYAHMKAX, CTyJCHTaX W
acnupaHTax yHHUBepcutTeTa. B kauecTBe 6a30Boro ucnonb3ynTe kiacc Person.

3auaTue 11

Onpenenure Uepapxuro KJIACCOB Ul OIMCAHUS CECCUU B YHUBEpcUTeTe. ba3zoBblil kiacc—event,
COJCPKUT MH(DOPMALUIO O JaTe COObITHS, (aMHUIMIO JEHCTBYIOLIETO JHUIA M BUPTYaJIbHYIO
(Gysaknuro print_res, mevyaTaromnyto HHPOPMAIUIO O COOBITHH; KiTacchl-HacIetHUKA—test (3ayer),
exam (Pk3ameH). B HHX JOJDKHBI OBITH OIPECICHBI JOMOJHUTEIBHBIC XapaKTCPHUCTUKU
coObITHIT 1 MeTOox Print_res. B dyHkiuu main onpenennTe cecCHr0 Kak MacCHB yKasaTelneil Ha
COOBITHS, TMPOMHHUIMAIM3UPYHTE SJIEMEHTHl MacCMBa W pacredaraiite uHpopMmamuio 00
9K3aMEeHax U 3ayeTax.

3ausaTue 12

Pazpaboraiite 00001IeHHBIN K1acc Set i XpaHEeHUsI MHOYKECTBA 3JIEMEHTOB HEKOTOPOTO THIIA.
B merone Main(string [] args) mpoJeMOHCTpHUpYiTe MpuMeHeHrne 0000IEHHOTO Kinacca Set [T
XPAaHEHUS TEJIBIX YHCEl, BEIIECTBEHHBIX YHCEI M CTPOK.



CpencrBa KOHTPOJIA Ka4eCcTBA 00y4eHUsI

BOl'lpOCbI K 3K3aMEHY.
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34.

OcCHOBHBIE 2JIEMEHTHI 00BEKTHON MOJIEIIH.

OTtHomeHUsT MEXy 00bEKTaMH U KIIACCAMH.

AGcTparupoBaHue.

Nukancynsmusi.

Hacienosanue.

[Tomumopdusm.

Oco6ennoctu matdopmel .NET.

Knaccer ¢ C#, mmomng kiaacca.

VYkazanue obnactu Bugumocth: public; private; protected; internal.

. CraTnueckue 11os.
. KoncrauTsl.
. MeTopl K1acca: CHHTAKCHUC; TUIT BO3BPAIIAEMOT'0 3HAYCHHUSI; CITUCOK (hOPMaJIbHBIX

mapamMeTpOB.
Moaudukaropsl goctyna k metogam: public, private, protected, internal, static.
MeTo1pl ¢ IEPEeMEHHBIM YHCJIOM ITapaMeTPOB.
OmnpeneneHne BEIXOAHBIX TAPAMETPOB METO/A.
Br130B MeTO1a.

PexypcuBHBIE METOBI.

KoHcTpyKTOpBI.

JecTpyKTOpBHI.

[Teperpy3ka METOOB.

Ileperpy3ka ornepaTopos.

CBoiicTBa Kiacca.

WupaexcaTopsl Kiacca.

OyHKIMOHATBHBIC TUTIBI B C#, feneraThl.
OyHKIMOHATBHBIE TUTIB B C#, COOBITHA.
Hacnenosanwue.

BupryaneHbie GyHKINH.

AOGCTpaKTHBIE KITAaCCHI.

Coznanue uepapxuu UCKITIOUYCHUH.
O00011eHNsI, OCHOBHEBIE ITOHATHS.

YTouHeHUs1, HCTIOIh3yEeMbIE B 00OOIICHUSIX.
O0600611eHHbIEe UHTEP(EICHI.

O0001IeHHBIE METOIEL.

O00011eHHBIE IeTeraThl.



