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TEMA 1. BBEJEHUE B C#. CUCTEMA THUIIOB A3bIKA C#.
BBIPA’KEHW S 1 ONIEPATOPBI. YIIPABJIEHUE JEMCTBUSMMU C
JAHHBIMHU. MACCHUBBI.

JlabopaTopnasi padora Ne 1 OcHOBHBbIE KOHCTPYKIHH si3bIKka C#.

]_ICJ'II) pa6OTBI — O3HAKOMHUTLCA C OCHOBHBIMU KOHCTPYKIHUAMU A3bIKA CH.

[Topsinok BBITIOJIHEHUS paOOTHI:
—  O3HAaKOMHThHCS C OMKUCAHUEM JIA0OPATOPHOU pabOTHI;
—  TIONy4YUTb 33/IaHK€ Yy TIpernojaBaresis, COrIaCHO CBOEMY BapUaHTY;
—  HamucaTh NporpaMMy U OTJIaUTh ee Ha DBM.

2 KparTkas Teopus

2.1 IlpaBuia cHHTaKCHCA.
[Tpu HanmucaHUM MPOTPaAMMBI IPHUIEPKUBAIOTCS CHHTAKCUIECKUX MTPABUIT
TaKHUX Kak:
{} omneparopHbIe CKOOKH OOBEAUHSIOT HECKOJIBKO OIIEPATOPOB B OJMH OJIOK,
; KOHEI oIepaTopa,
, pa3AenuTeNb MPH MEPEUNCICHUN KOHCTAHT, TIEPEMEHHBIX,
()  comepxar mapaMeTpsl GYHKIUI WK ONIEPATOPOB.

2.2 KomMeHTapuu.

C# npencTaBiisieT HECKOJIbKO MEXaHN3MOB KOMMEHTUPOBAHUS KOJIA:

® TIOCTpOYHOE //

e MHOrocTpouHoe /* */

® KOMMEHTApUM, KOTOphIE TO3BOJSIOT AaBTOMATUYECKH TEHEPUPOBATh
nokymeHtaiuioo B XML — ¢opmare. OTH KOMMEHTapHM HAaYMHAIOTCA C
CUMBOJIOB ///, 32 KOTOPBIMH CJICYIOT CHEIIUATbHbIE TATH.

2.3 Kinacc Console. KoHCOJIBHBIN BBOA—BBIBO/I.

IIpu obcyxneHun mpoleayp BBOJAA—BBIBOAA CIEAyeT MMETh B BHUIY OJHO
Ba)KHOE OOCTOSITENILCTBO. He3aBHCMMO OT THIIA BBIBOJMMOIO 3HAYEHUS, B
koHeuHoM  pesynbrate  BeiBoauTcsi, CHUMBOJIBHOE [IIPEJICTABJIEHUE
3HAYCHUS. OTO CTAaHOBUTCS OYCBUIHBIM TIPH BBIBOJAC HWH(GOpPMAIMK B OKHO
MPUJIOKEHUSI, YTO U OOECreyuBalOT Mo ymoiadaHuto Metoasl Console.Write u
Console.WriteLine.

Konconwnuwiit 6v1600.

Meronst WriteLine u Write mo3BOJSIFOT OTOOpakaTh WHGOpPMAIMIO Ha
KOHCOJTb.

// BeIBOJ CTPOKH.
Console.WriteLine("The Captain is on the board!");
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//CAMBOJIBHOE MPEJICTABIICHHUE IICJI0YMCICHHOTO 3HAYCHHS.
Console.WriteLine(314);
//CuMBOJIBHOE TIpe/icTaBlIeHue 3HaueHus tumna float.

Console.WriteLine(3.14);
MoryT npuHHMaTh pa3IMdYHOE YHCIIO mapaMmeTpoB. OIHAKO:
Console.WriteLine("gwerty",314,3.14);

Pe3ynbraTom BBINONHEHUS BBIpaKEHUS BbI30Ba (PyHKIMU OYyAET CTpOKa:

qgwerty

3HaueHUsT BTOPOTO W TPETHETO IMapaMeTpPOB HE BHIBOAATCS. I[lepBoiid
CTPOKOBBIM MapaMeTp BbIpakeHUM BbI3oBa (QyHkuil Write u  WriteLine
UCTIONB3yeTCs KaK yNpaBJIAIONINN MAaOIOH I TPEACTABICHUS BBIBOJUMOMN
uHopman. 3HAYEHUs CJICAYIOMMX 32 CTPOKOBBIM MapaMETPOM BBIPAKECHUIM
OyIyT BBIBOJIUTHCS B OKHO MPEACTABICHUS JUIIbL B TOM CJIy4yae, €CJIM TEpBBIi
napamMeTp—CTpoka OyJeT SBHO yKa3blBaTh MECTa PACIOJIOKEHUS BBIBOAMMBIX
3HaYEHUH, COOTBETCTBYIOIIMX ATUM TapaMmeTpaM, MapKepamMu, KOTOPhIE B CaMOM
MPOCTOM ClIydae IMPEACTABISIOT CO0O0M 3aKiItOu€HHbIE B (UTYPHBIE CKOOKH
EJIOUMCIICHHBIE JINTEPATTBI.

ITpu 3TOM cIOCOO yKa3aHMsI MECTA COCTOUT B CIEAYIOLIEM:

e CLR wunzaekcupyer Bce mnapamerpsl Merona WriteLine, crnenyromue 3a
IIEPBBIM ITapaMETPOM—CTPOKOM. [Ipu 3TOM BTOpOU MO MOPSIAKY MapameTp
nosryqaer uHzaekc 0, cimemyrommii 3a HUM — |, W T.X. A0 KOHIA CIIMCKa
apameTpoB.

e B mpou3BOJBHBIX MeECTax MapamMeTpa—IlnadioHa pa3MELIAIOTCs MapKepsl
BBIBOJIMMBIX 3HAaYEHUM.

e 3HaueHUE MapKepa JOKHO COOTBETCTBOBATh MHAEKCY MapaMeTpa, 3HAUCHHE
KOTOPOTO JOJIKHO BBIBOJUTHCS HA DKPaH.

e 3HayeHUE LEJIOYHNCIECHHOTO JINTEpajga MapKepa HE JOJDKHO IPEBBIILIATH
MaKCUMAaJIbHOTO 3HAYEHUS UHAECKCA TapameTpa.

Takum 00pazom, oneparop
Console.WriteLine("The sum of {0} and {1} is {2}",314,3.14,314+3.14);
o0ecrieunBaeT BBIBOJI CIIEIYIOIICH CTPOKH:

The sum of 314 and 3.14 is 317.3
B mocnenneM omepanne BbIpaxkeHUs: BbI3oBa WriteLine npu BbIYMCICHUU
3HAYEHUS BHIPAXKCHUS UCIIOIB3YETCS HESIBHOE MpUBeeHUE Tuna. [Ipu BerunciaeHun
3HAYEHUS CYMMBI OTIEpaH]l THMa int 0e3 MOTepH 3HAUCHUS TPHUBOJUTCS K THITY
float. be3omacHble mpeoOpa3oBaHUs THUIIOB IPOBOASITCS aBTOMAaTHYCCKH.

HecMoTpst Ha siBHYIO aOCYpAHOCTD BHIBOAMMBIX YTBEPKIECHUMN, OTIEPATOPbI

Console.WriteLine("The sum of {0} and {1} is {0}",314,3.14,314+3.14);
Console.WriteLine("The sum of {2} and {1} is {0}",314,3.14,314+3.14);

TaKXC OTpa6OTaIOT BIIOJIHC KOPPECKTHO.



Dopmamuposanue cmpoxu 6v1600a.

[lomumMo wuWHAEKCa mNapaMeTpa MapKep BBIBOAUMOIO 3HAYEHUS MOXKET
colepXaTrb  JOMOJHUTEIbHYI0O  HH(OpManuio  OTHOCHUTENbHO  (hopmata
TIPENICTaBICHUS BHIBOIUMON WH(OPMAITHH.

BriBorMbIE 3HaueHUs MPeoOpazyroTcs K CHUMBOJIBHOMY IPEICTABICHHUIO,
KOTOpOE, B CBOIO O4Y€pe/lb, MPU BBHIBOJE B OKHO MPUIIOKECHHUS MOXKET OBITh
JOTIOJTHUTENBHO — MPEeoOpa3oBaHO B COOTBETCTBUM C  MPENONPEACIEHHBIM
"crieHapueM npeodpazoBaHus'.

Bces HeoOxonmuMas 1t AOMONHUTENBHOTO (hOpMaTUpOBaHUS WHGOpMALIHS
pa3MelaeTcs HEemoCpPEACTBEHHO B Mapkepax U OTAENsAETCS 3alsiTol OT MHIEKCa
Mapkepa.

Kpome Toro, B Mapkepax BbIBOJAA MOTYT TakXke pa3Meniarbces
JOTOJTHUTENbHbIE CTpoku ¢dopmatupoBanus (FormatString). Ilpu stom mapkep
NpUOOPETAET AOCTATOUHO CIOXKHYIO CTPYKTYpPY, BHEIIHUIA BUJ KOTOPOW B 0OIIEM
clly4ae MOKHO IPEJCTaBUTh cieayromum odpazoM (M — 3HaueHue unaekca, N —
00J1aCTh MO3UITUOHUPOBAHUS):

{M,N:FormatString}

Cama xe cTpoka (QopMaTHpOBaHHSA aHAJIOTMYHA paHEE pPaCCMOTPEHHOU
CTpOKe—TIapamMeTpy METOJa ToString 151 SIBIISICTCS KOMOMHaIUEH
NpelonpeeEHHBIX  CHUMBOJIOB  ()OPMAaTUpPOBaHHUS W JTONOJHUTEIBHBIX
[EJIOYMCIICHHBIX 3HaYeHU (cM. Tao.1).

Taduuuna 1. IlpegonpeneneHnsie CMMBOJbI GOPMATHPOBAHMS.

CumBon Onucanue

dbopmaTupoBaHUs

C OTo0OpakeHNEe 3HAUYCHHS KaK BAJIFOTHI C MCIIOJIb30BAHUEM
MIPUHSATOTO 1O COTJIAICHUIO CUMBOJIA

D OTtoOpaxenue 3HaueHus kak decimal integer

E OtoOpakeHre 3HAUYEHUS B COOTBETCTBUU C HAYYHOU
HOTaluen

F Otobpaxkenue 3HaueHus kak fixed Point

G Display the number as a fixed—Point or integer, depending
on which is the most compact

N ITpumMeneHnune 3ansaTon It pa3AeaeHUs MOPSAKOB

X OTobOpakeHNE 3HAUYCHHS B IIECTHAIIIATEPUYHON HOTAITUN

HemocpenctBenHo 3a  cuMBOJIOM  (OpMATHUPOBAHUS  MOXKET  OBIThH
pacrojoKeHa IeJIOYMCIIEHHAs OrpaHMYMTENIbHAsi KOHCTAaHTa, KoOTopas B
3aBUCUMOCTH OT THIIA BBIBOAMMOIO 3HAYEHHSI MOXKET OIPEICIATh KOJIUYECTBO
BBIBOJAMMBIX 3HAKOB IIOCJIE€ TOYKH, JMOO 00IIee KOJIMYECTBO BBIBOAMMBIX
cuMBOJIOB. [Ipu sTOM ApoOHas YacTh NEWCTBUTENBHBIX 3HAUYCHUU OKPYIJISETCS,
anb0 MOTONHSAETCS HyIsMHU cripaBa. [Ipu BBIBOAE IICIOYMCICHHBIX 3HAYEHUHN
OTPAaHUYUTENIbHASI KOHCTAHTa WIHOPUPYETCS, €CJIH KOJUYECTBO BBIBOJMMBIX




CHUMBOJIOB IIPCBLIIIACT e€¢ 3"HaueHue. B IMPOTUBHOM CJIydaC BbBIBOJMMOC 3HAYCHUC
CJICBA OOIIOJHACTCA HYJIIMHU.

Crenyromue TpUMEpbl WLTIOCTPUPYIOT BapHaHTHI MPUMEHEHUS MapKepOB
CO CTpOoKaMu (hOpPMATUPOBAHMUS:

Console.WriteLine("Integer fotmating — {0:D3},{1:D5}",12345, 12);
Console.WriteLine("Currency formatting — {0:C},{1:C5}", 99.9, 999.9);
Console.WriteLine("Exponential formatting — {0:E}", 1234.5);
Console.WriteLine("Fixed Point formatting — {0:F3}", 1234.56789);
Console.WriteLine("General formatting — {0:G}", 1234.56789);
Console.WriteLine("Number formatting — {0:N}", 1234567.89);
/lIntegers only!

Console.WriteLine(""Hexadecimal formatting — {0:X7}",12345);

B pesynbrare BBINOJHEHHUS OSTUX ONEPATOPOB B OKHO KOHCOJIBHOTO
MPUIOKEHUST OYyT BHIBEICHBI CIEIYIONTUE CTPOKH

Integer fotmating — 12345,00012
Currency formatting — $99.90,$999.90000
Exponential formatting — 1.234500E+003
Fixed Point formatting — 1234.568
General formatting — 1234.56789
Number formatting — 1,234,567.89
Hexadecimal formatting — 0003039

Koncononotii 6600.

Meron Read unraeT mo ofHOMy CUMBOJY JI0 T€X IOp, TTOKAa BCE CHMBOJIBI B
MMOTOKE HE 3aKOHYATCs, W BO3BpaIlaeT KOJ CHMBOJIa JUOO -1, €ciau CHMBOJIOB
OOJIBIIIE HET B ITOTOKE.

Merton Readln yutaer cTpoky CHUMBOJIOB.
string s = Console.ReadLine();

PesynbraTom cumthiBanus Bcerna Oyner crpoka. [losromy, mist momydeHus
HY>KHOTO THIIA JJAHHBIX HEOOXO0IMMO UCIOJIb30BaTh MPEe0Opa3oBaHUE.

2.4 IIpeoOpa3zoBanus u kiaacc Convert.

Kimacc Convert, omnpeneneHHbII B NPOCTPAHCTBE HMMEH System, HUrpaer
BOKHYIO POJIb, 0OecrieurBasi HEOOXOIUMbIE TPEOOPa30BaHUS MEXKIY PA3TMIHBIMU
tunamMu. BHyTpu apudmernueckoro THMa MOXHO HCIHOJb30BaTh  SIBHBIN
(ck00OYHBII) cOCO0 MpUBENECHUS K Hy:)KHOMY TUIy. HO TakuM criocoOoM Hemnb3s
NPUBECTH, HamNpuMep, IMEepeMEeHHyl Tuma string k tumy int, Oneparop
npucBauBaHus: ux = (int)sl; mpuBeneT K omMOKe MEepuoaa KOMMIWIALMU. 3/1ECh
HeoOxoauM BbI30B Metoza Tolnt32 kiacca Convert.



Metoaer kmacca Convert TOIACPKUBAIOT OOMIMA CHOCOO BBITIOTHEHUS
npeoOpazoBanuii Mexay tunamu. Kiace Convert comepxut 15 cratnueckux
meronoB Bujpa To<Type> (ToBoolean(),...ToUInt64()), rme Type wmoxer
npuHuMaTh 3HadueHuss ot Boolean no Ulnt64 st Bcex BCTPOCHHBIX THUIIOB.
EavHCTBEHHBIM HCKIIOYEHHEM sIBIsieTcsl TUN object, — metona ToObject HeT mo
MOHSATHBIM TPUYMHAM, TIOCKOJIBKY [UUII BCEX THUIIOB CYIIECTBYET HESBHOE
npeobpa3oBaHue K THUITY object.

Takke ecTh BO3MOKHOCTh IIpeoOpa3oBanusi kK cucteMHomy tumny DateTime,
KOTOPBIM XOTS M HE SABJISIETCA BCTPOCHHBIM THUIIOM si3blka C#, HO JOMYCTUM B
nporpaMmmax, Kak u Jiro00u Jpyroi CUCTEMHBIN THII.

//System type: DateTime
System.DateTime dat = Convert.ToDateTime(*'15.03.2003");
Console.WriteLine("Date = {0}", dat);

PesynbTaTom BeIBO/IAa OyJIET CTpOKA:
Date = 15.03.2003 0:00:00

Bce meroasr To<Type> knacca Convert meperpy’eHbl U KaxKIblil U3 HHUX
UMeeT, Kak MpaBuiio, 0ojiee JecsATKa pealu3alil ¢ apryMeHTaMu pa3HOro THUIA.
Tak 4yTO (aKkTUYECKH 3TU METOJAbl 3a/Jal0T BCE BO3MOXKHBIE MPEOOpa3OBaHUS
MEK]ly BCEMH BCTPOEHHBIMU TUIIAMHU si3bIKa CH.

Kpome meTomoB, 3amaromux mpeoOpazoBaHusi THIOB, B kiacce Convert
UMEIOTCS W JIPYyTrHe METOJIbI, HApuMep, 3aJarolnue MnpeoOpa3oBaHusl CUMBOJIOB
Unicode B onno6aiitHyto koaupoBky ASCII, mpeoOpa3oBaHus 3HaU€HUN 0OHEKTOB
U JIPyTUE METO/BI.

[IpeoOpazoBanue THHa ¢ ucnonb3oBanueM kiacca Convert co3maer
3HAUYE€HHWE HOBOTO THIA, SKBHUBAJECHTHOE 3HAYCHHUIO CTApOro THUMA, OAHAKO TMpHU
TOM HE 0053aTE€NFHO COXPAHSAETCS HICHTUYHOCTH (WMJIM TOYHBIE 3HAUEHHUS) JIBYX
OOBEKTOB.

Paznnyarorcst mpeobpazoBaHusL:

® PACIIUPSIOIINE;
e Cy)KaloIIue.

Pacwuparowee npeoopazoeanue.

3HaueHUE OJTHOTO TUIIA TIPEOOPa3yeTCsl K 3HAUCHUIO APYTroro THUMA, KOTOPOe
UMeeT TaKoM ke uiu OonbImii pasmep. Hanpumep, 3HaueHue, mpecTaBICHHOE B
BUJIe 32—pa3psaHOTO MEJIOr0 YUCIa CO 3HAKOM, MOXKET OBITh PeoOpa3oBaHoO B 64—
pa3psIHOE LIEJI0E YUCIIO CO 3HAKOM.

Pacmmpsitoriee  mpeoOpa3oBaHue cuuTaeTcs O€30MaCHBIM, TOCKOJBKY

UCXoJHass WH(pOpPMAIUS MPU TAKOM TPeoOpa3oBaHWM HE HCKaxaeTcs (CM. TaluI.
2.1).



Tabéauna 2.1. Ilepeyens 0e30nacHBIX NPe0OPA30BAHUM K THILY.

Tun Bo3moskHo 6e30macHoe npeoOpa3oBaHue K THUITY. ..

Byte Uintl6, Int16, UInt32, Int32, UInt64, Int64, Single, Double, Decimal

SByte Int16, Int32, Int64, Single, Double, Decimal

Int16 Int32, Int64, Single, Double, Decimal

Uintl6 | UInt32, Int32, UInt64, Int64, Single, Double, Decimal

Char Uint16, UInt32, Int32, UInt64, Int64, Single, Double, Decimal

Int32 Int64, Double, Decimal

Uint32 | Int64, Double, Decimal

Int64 Decimal

Uint64 | Decimal

Single | Double

Hekoropsle pacmmmpsitoniue npeoOpa3oBaHusi TUNA MOTYT MPUBECTH K
noTepe TouHocTu. Tabnuna 2.2 onuchIBaeT BapUaHTHl IPeOOpa3oBaHUM, KOTOphIE
WHOTJIa IPUBOJIAT K MOTepe MHGOPMALIHH.

Taonuua 2.2. IlepeyeHb npeodpa3oBaHMii, IPH KOTOPbIX BO3MOKHA MOTEPS

TOYHOCTH.
Tun Bo3MoskHa oTepsi TOYHOCTH ITPU NPE0OPA30BAHUU K TUITY. ..
Int32 Single
Uint32 | Single

Int64 Single, Double

Uint64 | Single, Double

Decimal | Single, Double

Cyscarouee npeoobpazoeanue

3HaueHUe OJTHOTO TUIA IPeoOpa3yeTcsi K 3HAUYEHUIO IPYroro THUIa, KOTOPOe
UMeeT MEHbIIUHI pazmep (U3 64—pa3psiHOro B 32—pa3psaHoe).

Takoe npeoOpazoBaHuE MOTEHIIMAIBHO OMMACHO MOTEPEl 3HAUCHUS.

Cyxaromue npeoOpa3oBaHUsi MOTYT NPUBOAUTH K MOTepe HH(GOpMAaLUU.
Ecnu tum, Kk KOTOpoMy OCYHIECTBII€TCS MpeoOpa3zoBaHUe, HE MOXKET MPaBUIIBHO
nepeiarb 3HA4€HHE HCTOYHHMKA, TO PE3YJNbTaT MPeoOpa3oBaHMS OKa3bIBAETCS
paBeH koHctante Positivelnfinity nnu Negativelnfinity.

[Ipu sTtom 3Hauenue Positivelnfinity wHTEpmperupyercss Kak pe3ynibTar
JICJICHUsl TIOJIOKHUTENPHOTO 4YHcia Ha HoJb, a 3HaueHue Negativelnfinity
UHTEPIIPETUPYETCS KaK pe3ynbTaT ACJICHUs OTPUIIATEILHOTO YMCIa Ha HOJIb.

Ecmu cyxkatomee mnpeoOpasoBaHue oOecreuynBaeTcs METOJaMU  Kiiacca
System.Convert, To moteps uHPOPMAIUKA COMPOBOXKIACTCS TeHEpAIMEH
HCKJTFOYEHHUS, KOTOPBIE PACCMOTPHM T03XkKe (CcM. Tad. 3).
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Tab6aunna 3. BapuaHThl cykaluux npeodpa3oBaHMii.

Tun Bo3moxxHa [MoTepsA  3HAUCHUA 141 IrcHCpanus HCKIIIOYCHUA

npeo0pa3oBaHUU B:

npu

Byte Shyte

SByte Byte, UInt16, UInt32, UInt64

Int16 Byte, SByte, UInt16

Ulntl6 Byte, SByte, Intl6

Int32 Byte, SByte, Int16, UInt16, UInt32

Ulnt32 Byte, SByte, Intl16, UIntl16, Int32

Int64 Byte, SByte, Int16, UIntl6, Int32, UInt32, UInt64

Uint64 | Byte, SByte, Intl6, UIntl6, Int32, UInt32, Int64

Decimal | Byte, SByte, Int16, UIntl16, Int32, UInt32, Int64, UInt64

Single Byte, SByte, Int16, UIntl6, Int32, UInt32, Int64, UInt64

Double | Byte, SByte, Int16, UIntl16, Int32, UInt32, Int64, UInt64

Memoo Parse().

OT10T MCTOA IIOOACPKHUBAIOT BCC IIPCHOIPCACIICHHBIC THIIbI 3HAYCHUM.

I/ICHOHB?)YCTC}I I U3BJICHCHUA U3 CTPOKH 3HAUYCHUA HYKHOT'O THIIA.

Hanpumep: int i = Int32.Parse(Console.ReadLine());

2.5 Knacc System.Environment. Oxpy:keHue.

Knacc System.Environment nmo3BosisieT y3HaTh MH(OpPMAIMIO O TEKYILIEM
OKpyxeHuu u miaatdopme. OCHOBHBIE €r0 CBOWCTBA U METO/IbI CBEAECHBI B TAOIUILY

4.

Taonuua 4. CeoiicTBa 1 MeToabI KJiacca System.Environment.

HasBanue

‘ Onucanue

CsoiicTBa

CommandLine

BO3BpAI[aeT KOMAHIHYIO CTPOKY, C IIOMOIIIbIO KOTOPOU
OblJ1a 3aIyIieHa nporpaMmma

CurrentDirectory

COJIEPXKUT TEKYIIYI0 IUPEKTOPUIO, C KOTOPOW ObLI
3aMyIleH MpoIecc

ExitCode

HE 3aBHCHMO OT Thma Bo3Bpara Main (int mwiu void),
nporiecc OyAeT BO3BpaIIaTh 3HAYCHHUE

MashineName

MO3BOJISICT y3HATh MMsI MAIllMHbI, HA KOTOPOH 3aIlyIleH
poIecc

NewLine BO3BpAILIAET CTPOKY, KOTOpas COIEPKHUT CHUMBOJI
NIepEX0/Ia Ha HOBYIO CTPOKY B TEKYIIIEH CUCTEME
OSVersion BO3BpAIlla€T  CHEIUATBHBIA  OOBEKT,  KOTOPBIH

COJICP’KUT OMUCAHUE TEKYIIEeH 1aThOPMbI M BEPCHIO

SystemDirectory

BO3BpAILAET NOJIHBIM IYTh K CACTEMHOMN JUPEKTOPUUN
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UserDomainName

BO3BpaliacT MMA JOMCHA, C KOTOPBIM ACCOLUHUPYCTCA
TGKYHII/Iﬁ IT10JIB30BAaTCJIb CUCTCMBI

UserName BO3BpaIlaeT UM TOJIH30BATENSI CHCTEMBI
MeToabl
Exit() 3aBepIiaeT TEKYIIUH MPOIECC, BO3BpAIIAs CHUCTEME

KOJI BBIXOZIa, KOTOPBIH onpezerieH cBoiictBom EXitCode

GetCommandLineArgs()

MO3BOJIIET BEPHYTh MAaCCUB CTPOK, KOTOPBIE COJIEPHKAT
nmapaMeTpbl KOMaHJIHOW CTPOKH, Iepe/laBacMbIe
mporpamme

GetEnvironmentVariale()

IMO3BOJIICT BEPHYTH 3HAYCHUC HCpCMCHHOI?I OKPYIXCHHUA

GetEnvironmentVariales()

IMO3BOJKICT BCPHYTH  CIIMCOK BCEX  IICPCMCHHBIX
OKPY)XCHUA 1 UX 3HAYCHHA

GetLogicalDrives()

IMO3BOJIAICT BEPHYTH CIIMCOK BCCX JIOTHYCCKUX AMCKOB,
KOTOPBIC NMCIOTCS Had MAaIlIMHC

2.6 CucremMma TUIIOB

C# siBnsieTcst sI3BIKOM CO CTPOToi Tumu3anuen naHueix. Takum obOpazom, IL
HE JIOIYCKaeT HUKAKUX JIEVCTBUM, KOTOPbIE JAIOT B PE3yJIbTAaTe HEOIPEACICHHbBIC

THUIIBI JaHHBIX.

NET Framework npenocrasnser obmryto cuctemy tunoB CTS (Common
Type System), ucrnonb3oBaHue KOTOPOH IMO3BOJISIET pa3padaThiBaTh MPUIIOKECHHE
Ha JII000M U3 SI3BIKOB, MOJACP>KUBAIOIINX 3Ty CPEAY, U MPU 3TOM HE 3a00TUTHCS O
HECOBMECTUMOCTH THUIIOB TMPU TOBTOPHOM HCIIOJIB30BAHUM Pa3paOOTaHHBIX

KOMIIOHCHTOB.

Cucrema THUIIOB NoAACPKUBACT ABC KATCIOPHUH THUIIOB, KaXKIAasd N3 KOTOPBIX
pas3aciiCcHa Ha IIOAKATCIOPHH:

® TUIIbI 3HAYCHUH (TUITBI—3HAYEHU),

® CCBUIOYHBIC THUIIBI (TUITBI—CCHLIKH).

CxeMa TuIoB npeicTaBiieHa Ha pucyHke 1.




CucremMa TUIIOB

.NET

e

AN

THUIIBI— CCHUJIKIM

TUNBEI-3HaAYEHUS

CTPYKTYPH

Kitaccer

[lepeunciieHusa

[IpoCTEIE TUIIBEL

[lpocTele nullable Tune

‘Z/
CTpoku
MaccuBEL
JeyneraTh

NHTepbelrCce

Puc.1. Cucrema tunon .Net

Hixe MNpCACTAaBJICHbI OCHOBHBLIC OTIINYHA CCBIIIOYHBIX THIIOB W THUIIOB—

3HAYECHUMU.

Taﬁ.lmua 5. OTiinuns TUNOB-3HAYEHHS OT THIIOB-CChLJIOK.

Tunel—3HaueHUA

TUnbl—CChUIKHA

value-types reference-types

OOBEKT mpeIcTaBIeH HETIOCPEACTBEHHO CCBUIKOH B Ky4e
3HAYCHHEM

OOBEKT pacrosaraeTcsi | B CTEKE B Ky4e

3HayeHue o | 0, false, \O', null CCBUIKA HMEET 3HaYeHUE

YMOJTYaHHIO null

[Tpu BBITIIOJHCHHUH | 3HAYCHHUE CCBLJIKA

oreparuu

IPHUCBauBaAHUS

KOIMPYETCS

I[J'ISI THUIIOB-CCBIJIOK HCO6XOJII/IMO SABHO BBIACIATHP MCCTO B IIaMiATH,

ucnoas3ys metoa New().

B C# oObsBieHue 1000 CTPYKTyphl M KJacca OCHOBBIBA€TCS Ha
oObsiBIIeHUU Tpeaonpenenénnoro kimacca Object (Hacnmemyer kiacc Object).
CrnencTtBueM »HTOTO SBJSETCS BO3MOXKHOCTh BBI30BAa OT HMMEHH OOBEKTOB—
MpeACTaBUTENICH 000N CTPYKTYpHl WIJIM Kjacca YHAcleJOBaHHBIX OT Kjacca
object metomoB. B wactHoctn, meroma ToString. DToT MeTod BO3BpalaeT
CTPOKOBOE (3HaUCHME THUMA String) Mpe/ICTaBICHUE 00bEKTA.
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Bce Tumbl (TUIBI-3HAYEHUST M TUIBI-CCBUTKH), 3@ HCKIIOUEHUEM IMPOCTHIX
TUIIOB-3HAYEHUM W TIaphl MPEAONpEIeIEHHBIX CChUIOYHBIX TUIIOB (string u object),
JOJDKHBI OTPENeNAThC (€CM y)Ke He ObUIM paHee CHEIHAbHO OIpEAciICHBI)
nporpaMMUCTaMH B pamkax oObsBieHuWH. [lojiexamme OOBSIBICHUIO THITHI
HA3bIBAIOTCS IPOU3BOAHBIMU THITAMH.

Ilpocmule (3n1emenmapuvie) munul

OTO TUIBL, UM U OCHOBHBIE CBOMCTBA KOTOPBIX HM3BECTHBI KOMIWISATOPY.
OTHOCUTENBHO 3JEMEHTAPHBIX THUIOB KOMIIWJISATOPY HE TpeOyeTcs HHUKaKOM
JOTIONHUTENbHON WH(popManuu. CBoicTBa W (YHKIMOHAIBHOCTh 3TUX THIIOB
WU3BECTHBI.

Hcnonp3yempie B .NET s3bIKHM NpOrpaMMUpOBaHHs OCHOBBIBAIOTCS Ha
oOwielt cucreMe TUNOB. Mexay UMeHaMu POCThIX TUIOB B C# 1 UIMEHAMH THUIIOB,
o0bsiBieHHbIX B Framework Class Library, cymecTByeT B3auMHO OJIHO3HAYHOE
COOTBETCTBHE (CM. TabI. 6).

Taoauna 6. CoorBercTBre npocTbix THNOB C# FCL-THMYy.

Tunn B | CoOTBETCTBYET Onuncanune

C# FCL—tumy

sbyte System.SByte Henprii. 8—pa3psiaHoe co 3HakoMm. Jlnama3zoH
3HaueHum: 128 ... 127

byte System.Byte Henwiit. 8—paspsanoe 0e3 3Haka. Jluamazon
3HayeHui: 0 ... 255

short System.Int16 Henprit. 16—pa3psagHoe co 3HakoM. JlnamazoH
3HaueHuit: —32768 ... 32767

ushort | System.UInt16 enprit. 16—pa3psaHoe 0Oe3 3Haka. Jluamazon
3HaueHmit: 0 ... 65535

int System.Int32 Henprit. 32—pa3psimHoe co 3HakoM. Jlmamas3on
3HaueHmuil: —2147483648 ... 2147483647

uint System.UInt32 Henwrit. 32—pa3psnnoe 6e3 3Haka. Jluamazon
3HaueHui: —0 ... 4294967295

long System.Int64 Henprit. 64—pazpsagHoe co 3HaKoM. JlnamazoH
3HAYCHUIA: —9223372036854775808
9223372036854775807

ulong System.UInt64 Henpiif. 64—pa3psnnoe 6e3 3Haka. Jluamazon
snauenuit: 0 ... 18446744073709551615

char System.Char 16 (1) paspsaabiii cumoin UNICODE.

float System.Single [TnaBarommii. 32 paspsina. Crannapt IEEE.

double | System.Double [TnaBaromuii. 64 paspsaa. Crannapt IEEE.

decimal | System.Decimal 128—paspsiHoe 3HAYCHHE TOBBIIIICHHOMN
TOYHOCTH C IUIABAKOIIEA TOYKOM.

bool System.Boolean 3HadeHue true uin false.
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Ilepeuucnenusn

210 THUII-3HAYCHUC, COCTOHHII/Iﬁ H3 Ha6opa ITIOMMCHOBAHHBIX KOHCTAHT.

dopMar onpeaeracHus NePEUNnCICHUS:

enum Ims [:0a30BbIi Ki1acc]

{

Nms0 = 3nauenueO,... MMaN = 3naueHueN
}

I1o ymosyannio HyMepanyss HaYMHAETCS C HyJIsl M yBEIMYMBaeTcs Ha 1.

B xauecTBe IMpUMCEpa OIMUIICM IICPCHUCIICHUEC, YKA3bIBAIOIICC ACHb HCACIIN:

enum DayOf\Week { Monday = 1, Tuesday = 2, Wednesday = 3,
Thursday = 4, Friday = 5, Saturday = 6, Sunday =7 };
//TlepeMmenHas X Val nHUIIMAIU3UPYETCS 3HAYCHUEM TEPEUNCIICHHUS.

int xVal = DayOf\Week.Friday;

[lepeuncnenue SBIAETCS KJIACCOM, a 3TO O3HAYAET, YTO B PACIOPSIKEHUU
MpPOrPaMMUCTa OKa3bIBAIOTCSI METOJAbl CPAaBHEHUS 3HAUYCHUI TNEPEUHCIICHUS,
METO/Ibl MPeoOpa3oBaHuUsl 3HAUCHHUI MEPEUHUCICHUS B CTPOKOBOE MPEJICTABIICHUE,
METOJbl TEPEBOJIa CTPOKOBOIO IMPEJCTABICHUS 3HAYCHHS B IEPEUUCIIEHUE, a
Takke (Cynsd 1O JIOKyMEHTAlluu) CpeACTBa JUIA  CO3JaHUsl OOBEKTOB—
MPEACTABUTENIECH KIIacca MePEeUUCICHUS.

Cnucox 4IeHOB KJlacca MepeurciieHus CBEJICH B TabuIly 7.

Tabauna 7. CoorBercTBre npocTbix THNOB C# FCL-THMY.

Hassanue merona \ Onucanune

OTKpPBITBIE METOIbI

CpaBHI/IBaeT 9TOT DJK3CMILIIp C 3aJdHHbIM

CompareTo() O0OBEKTOM M BO3BpallaeT CBEACHUS 00 WuX
OTHOCHTEIIbHBIX 3HAUYCHUSIX.
Equals() [Tepeonpenenen.  Bo3pamaer  3HaueHue,

MTOKa3bIBAOIICE, PABEH JIM JTAHHBINA DK3EMILIAP
3aITAHHOMY OOBEKTY.

Format() Cratuueckmii.  [IpeoOpasyer  yka3zaHHOE
3HAYECHHE 33JaHHOTO MEPEUYHCISIEMOTO THIA B
9KBUBAJICHTHOE CTPOYHOE TMPEICTABICHUE B
COOTBETCTBHUH C 33J[aHHBIM (DOPMATOM.

GetHashCode() [lepeonpenenen. Bosppamaer Xermr—kopm s
9TOT0 3K3EMILIAPA.

GetName() Cratuveckuii. BBIBOIUT MMS KOHCTAaHTBHI B
yKa3aHHOM HIepEeUnCIIeHNH, HUMEIOIIEM
3aJJaHHOE 3HAYCHHE.

GetNames() Cratuueckuii. BpIBOIMT  MaccMB  HMMEH
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KOHCTAHT B YKa3aHHOM IICPCUYHUCICHUH.

GetType() (yHacneoosaro
Object)

om

Bo3sspaiaer Type TeKyIiero saK3emMIusipa.

GetTypeCode()

Bosspamaer 6azoBeiii THn TypeCode nns
ATOTO IK3EMILIAPA.

GetUnderlyingType()

Cratuueckuii. BosBpamaer 0a30Bblii  THII
yYKa3aHHOT'O IIepeurCIIEeHUsI.

GetValues()

Cratnueckuii. BpIBOOUT MacCUB 3HAYECHHUU
KOHCTaHT B YKa3aHHOM II€PECUHUCIICHUH.

IsDefined()

Cratuueckuil. Bo3Bpaiaer npu3HaK HaTu4dus
KOHCTAaHThl C YyKa3aHHbIM 3HAUY€HHUEM B
3aIAHHOM TIEPEUHCIICHUHU.

Parse()

Cratuueckuii. Ileperpyxen. IlpeoOpasyer
CTPOKOBOE  MPEACTABICHUE HWMEHH  WIIU
YUCJIOBOTO 3HAYEHHS OJJHOM WM HECKOJIbKHX
MEPEUYUCIISIEMbIX KOHCTAHT B SKBUBAJICHTHBIN
NepPEeUnCIIsieMbIi OOBEKT.

ToODbject()

Cratnueckuii. Ileperpyxen.  Bo3spaiaer
AK3EMIUISIP YKA3aHHOIO THUMA MEPEUYHUCIICHUS,
PaBHBIN 3aJJaHHOMY 3HAYCHHUIO.

ToString()

[Teperpyxen. Ilepeonpenenen. Ilpeobpasyer
3HAYEHME ITOTO IKIEMILUISIpA B SKBUBAICHTHOE
€My CTPOKOBOE IPEICTABJICHUE.

Jawuwennvle memoovl

Finalize()  (ynacneoosano
Object)

om

[lepeonpenenen. Ilo3Bonser o6wbekTy Object
HOMBITATbCSI ~ OCBOOOAMTH  pecypchl  H
BBITIOJIHUTH JIPYTHE 3aBEPIIAIOIINE OTEpalIii,
nepenq TeM kak oObekT Object Oyner
YHUYTOXXEH B TIpoIlecce COOPKU Mycopa.

B s3pikax C# u CH++ jgna  QyHKuuid
buHANMM3aMKM  WCTONB3YeTCS  CHHTAKCHC
JECTPYKTOpA.

MemberwiseClone()
(vnacneoosano om Object)

Coznaet HemonHyto Konuio Tekymiero Object.

Cmpykmypuol

Bo muoorom cxoxu c¢ knaccamu. OCHOBHOE HX OTJIMYHE B TOM, YTO
CTPYKTYpPbl HE SIBJISIFOTCA CCBUIOYHBIM THUNOM. JIOTMOJHUTENBHO, Ha CTPYKTYPbI
HAKJIQJBIBAIOTCS CIEAYIOIINE OTPAHUYECHUS:

® CTPYKTypa HE MOXKET UMETh JECTPYKTOD;
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® CTPYKTYypa HE MOKET UMETh KOHCTPYKTOp 0O€3 MmapaMeTpoB;
® CTPYKTypa HE MOXKET MCIOJIb30BaThCA KaK 0a30BbIil THII.

B xauecTBe npumepa ykaxeM CTPpyKTYpPY, ONACHIBAIOLIYIO TOUKY.

struct Point
{

public int X, y;

public Point(int p1, int p2)
, {x=pLiy=p2;}

2.7 JIutepausl. IIpencraBiieHne 3HAYECHUI.

B nporpammax Ha si3bIKax BbICOKOr0 ypoBHs (C# B TOM 4HcCIIie) TUTEpaAIaMU
Ha3bIBAIOT MOCJEI0BATEILHOCTH BXOAAIINX B al(haBUT A3bIKA MPOTPAMMUPOBAHUS
CUMBOJIOB, OOECHEYMBAIOIIMX SBHOE IMPEACTABICHHE 3HAYEHUH, KOTOpHIE
UCIIOJIB3YIOTCSL JJIsI 0003HAUEHUs] HAYaJIbHBIX 3HAYEHUH B OOBSBICHHHM YJIEHOB
KJIACCOB, IIEPEMEHHBIX U KOHCTAHT B METOIAX KJlacca.

Apupmemuueckue 1umepannt

ApudmMernueckre — JUTEpalbl  KOAUPYIOT  3HAUCHUS  PA3JIUYHBIX
(apupmeTnueckux) TUNOB. Tum apudMeTUYECKOTo JHUTepaja ONpeAeIsieTCs
CJICTYIONTUMU WHTYUTHBHO TIOHATHBIMU BHEIITHUMH TTPU3HAKAMHU:

L cmaH()apmelM HEeWHUM 6UOOM. 3HAUCHHE OCJI0OYHCIICHHOI'O THUIIA 0OBIYHO
KOJUPYCETCA HWHTYUTHUBHO MMOHSITHOM IMOCJICAOBATCIBHOCTRIO CHMBOJIOB

T',..., 9, '0'. 3HayeHHWe IUIABAIONIETO THIMA TAKXKE MPEAINOaaract
CTaHJAPTHBIN BUJ (TOYKa—pa3IeIUTENIb MEXIY LEeJION U JTpOoOHOU YacThlo,
au00 HayyHas WM OKCIOHEHIWanbHas Hortamus — 1.2500E+052).

[IlecTHamaTepuyHOe  MPEJACTABICHUE  IICJIOYHMCICHHOTO  3HAYCHUS
KOJUPYETCS IIECTHAMIATEPUIHBIM JIUTEPAIOM, COCTOSIINM W3 CHMBOJIOB
'0',...,'9', a raxxke 'a',..., 'f', nu6o 'A',...,'F' ¢ cydpukcom '0x',

® 3HaueHuem — coomeemcmeyrouem muny. 32768 HUKaK HE MOXET OBITh
3Ha4YeHueM Thna short,

e jnononHuTeNbHBIM cyhdukcom. Cydpdukce I, L coorBercTBytoT Tuny long;
ul, UL — unsigned long; f, F — float; d, D — decimal. 3nadyenus tuna double
KoaupyroTcs 6e3 npedukca.

Jlozuueckue num epaJiol

K mornueckum nurepanramM OTHOCSTCS CJEAYIONIUE IOCIIEI0BATEILHOCTH
cUMBOJIOB: true u false. bonbre norudyeckux nmurepanos B C# HerT.
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Cumeonvhboie Jqumepaiibl

[IpencraBisitor co0oil 3aKItOUEHHBIE B OJWHAPHBIC KABBIYKHA BBOIUMBIE C
KJIaBUATYpbl OAMHOYHBIE cuMmBoOJbL: ' X', 'p', 'Q’, 7',

B C# char — 510 16-pa3psinHbiii Thnm 6e3 3HaKa, KOTOPHIA IMO3BOJISAET
MPECTaBIATh 3HaUeHUs B Auamna3zoHe 0—65 535. CranmapTHbIA 8-pa3psiiHbINA
Habop cumBoJioB ASCII cocrapiseT aunib nmogMHoxkectBo Unicode ¢ nuana3zoHoM
0—127. Takum obpazom, ASCII-cumMBOIBI — 3TO JelcTBUTEIbHBIE C# - CHMBOJIBI.

Hanpumep, 4ToObl pUCBOUTH 3HaueHUE OYKBBI X mHepeMeHHOU ch, HykHO
BBITNIOJIHUTD CIEAYIOUINE HHCTPYKIIMU:
char ch;
ch ="X
YrtoOsl BeiBecTH char-3HaueHue, XxpaHUMOE B iepeMeHHoM ch:
Console.WriteLine("2to ch: " + ch) ;

Xotst tun char ompenensiercss B C# Kak I€JIOYHUCICHHBIM, €r0 HENb3s
CBOOO/IHO CMEIINBATH C IIEJIBIMU YHCIAMHU, T.K. aBTOMAaTHUYECKOT0 MpeoOpa30oBaHMsI
LEJIOYMCIICHHBIX 3HAUEHNI B 3HaUEHUsI TUIIA char He CyIIeCTBYET.

Hanpumep, cienyromuii pparMeHT mporpaMmmbl COAEPKUT OIIHOKY.

//ommOKa, 310 paboTarh HE OyIET.

char ch;
ch =10;
ITockonbky 10 — 1emoe 4YKCIIO, OHO HE MOXET OBITh AaBTOMATHYECKU

npeoOpa3oBaHo B 3HaveHHE TUMNa char. [Ipy MOMBITKE CKOMITMIIMPOBATH ATOT KOJI
BBl MOJy4yuTe coobiieHue o0 ommubOke. Hiske B 3TOM riaBe Mbl paccMOTPUM
"00XOAHOM MyTh", TO3BOJISIONMINNA 00OUTH ITO OTPAaHUYCHUE.

CumeonvHble ynpassirouiue nocneooeamenbHOCMuU.

OTta KaTeropus JauTepayioB (cM. Tabs. 8) HCHOJB3YEeTCS MJISl CO3JaHUS
JOTMOJHUTENBHBIX 3(P(EKTOB (3BOHOK), MPOCTOro (POpMaTUPOBAHUS BHIBOAUMOU
uHGOPMAITMU ¥ KOJMPOBAHUS CHMBOJIOB TIPU BBIBOJIC U CPABHEHUH (B BBIPAKCHUAX
CpaBHEHUS). 3aKJIFOYAIOTCS B OJIMHAPHBIE KABBIYKHU.

Tabnuua 8. [lepeyeHb OCHOBHBIX CHMBOJIOB YIIPABJISIOLINX

MOCJIC0BATEIbHOCTEH.
Ynpasnsomias Onucanue
0CJIEI0BATEIBHOCTh
\a [penynpexaenue (3BOHOK)
\b Bo3BpaT Ha OIHY MO3UIIUIO
\f [Tepexo/1 Ha HOBYIO CTPaHHILY
\n [lepexoa Ha HOBYIO CTPOKY
\r BosBpar kapetku
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\t I"opu3oHTaIbHAS TAOYIISIHS
\v BeprukansHas TaOyIIsIIys
\0 Hoib

\' OnuHapHasi KaBbIuKa

\" JIBoiiHas KaBbIUKA

\\ OOparHas xocas 4yepTa

Cmpokoevie 1umepanvl

210 IMOCJICAOBATCIIBHOCTE CHUMBOJIOB W CHMBOJIBHBIX  YIIPABJIAIOIIUX
HOCJIC,ZIOB&TGJII)HOCTeﬁ, 3aKJIIOYEHHBIX B HBOﬁHBIC KaBBbIdKH.

..."c:\My Documents\\sample.txt"...

CTpOKOBBII JUTEpai, UHTEPIPETUPYEMBIN KOMIIMIATOPOM B TaKOM BHJIE,
KOTOPOM OH 3alKcaH. YIPaBISIOIIME MOCIEI0BATEIbHOCTH BOCHPHUHUMAIOTCS
CTPOT0 KakK MOCJEI0BATEIbHOCTH CUMBOJIOB.

CUMBOJIBI B CTPOKOBOM JIMTEpaje OyayT TPAKTOBATHCS TaK, KaKk OHU €CTb,
€CJIM CTPOKOBBIN JIUTEpa MPeBAPUTH CUMBOJIOM (@. JIpyrumu cioBamu, HE OyIyT
MHTEPIIPETUPOBATHCS KaK YIPABISIONUINE MOCIE0BATEIHOCTH:

...@"c:\My Documents\sample.txt"...
O06a mpuMepa UMEIOT OJIHO U TO K€ 3HAYCHHUE:
¢:\My Documents\sample.txt

CTpoxoBbI€ IUTEpabI ABISAIOTCS JIMTEpATaMU THIIA String.

2.8 IlepemennbIe.

CTS no3BosisieT paboTaTh CO 3HAYEHUSIMU ABYX BUJIOB:
® [IEpEMEHHBIE, KOTOPBIE HEITOCPEICTBEHHO XPAHAT JaHHBIE,

® [IEpEMEHHBIC, KOTOPhIE COJEPXAT TOJBKO CCHUIKY Ha JaHHbIEe (IIaMsATh B
ATOM CJTy4ae BBIJICTSCTCS C UCIOJIH30BAHUEM OIIepaTopa new).

Obvsaenenue u UHUUUATUZAYUA.

Brimonnenue oreparopa OOBSBIICHHS HepeMeHHOﬁ TUIIa-3HAYCHUA B MCTOJC
Ki1acca IPUBOJHUT K CO3OAHUIO B IIaMATH 00BEKTa COOTBCTCTBYIOLICTO THIIA,
BO3MOXHO IMPOMHUIHUAIU3UPOBAHHOTO OHpe,HeJ'IéHHBIM 3HaYCHHEM. DTO 3HAUCHHE
MO>KET OBITH 3aJ1aHO B BUAC JIMTCPAia COOTBCTCTBYIOLICTO THUIIA

Hanpuwmep,

//oTipeieNieHrs IePEMEHHBIX TUITOB-3HAYCHU:
int a;
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System.Int32 a;

//OHpGIIGJIGHI/IG U nHUOUAJIU3alusa IICPCMCHHBIX THUIIA 3HAYCHUA!
inta=0;

int a = new int();

System.Int32 a = 0;

System.Int32 a = new System.Int32();

Cnenyer yuutbiBaTh: CLR He nmomyckaer MCHOJB30BaHUS B BBIPAKEHUSIX
HEUHUIMATM3UPOBAHHBIX JIOKAJBHBIX MEPEMEHHBIX, TAKHX, KOTOPbIEe OOBSBICHBI B
TEJIE METOJA.

int a; // OOBsIBICHHE a.
int b; // O0bsiBiIEHUE b.
b=10;: // Naunmanuszanus b.
a=b+b: // Naunmanuszanus a.

Ooba1acmo euoumocmu.

[Ipu ompeneeHNH KJIacCOB W METOJOB HCIOIB3YIOTCS (UTYpHBIE CKOOKH.
ConepxuMoe MEXJy dTUMH CKOOKaMH HasbIBaeTCsl OJIOKOM. BiIoku MOryT OBITh
BIIO’KEHBI ApyT B apyra. Jlrobas mepeMeHHas, 0ObsIBJICHHAs BHYTPH KOHKPETHOTO
OJloka, Ha3BIBACTCAd JIOKAIBHOM TIEPEMEHHON mjis 3TOoro OJjioka, W OHA He
CYIIIECTBYET BHE, TO €CTh €€ HEJIb3s UCIOJIB30BaTh B APYTUX OJIOKAaX, €CIIM OHU HE
SIBJISIFOTCSI BJIOKEHHBIMU.

{
{
double a=3;
{
Console.Writeln(a); //mpaBUIBLHO
}
}
Console.Writeln(a); /[ommOKa KOMITHIISALIAN
}

He nomyckaetcsi 00bsBIICHHE IEPEMEHHON BO BIIO)KEHHOM OJIOKE C TEM Ke
HMEHEM, 4TO U IIepeMeHHas1, 00bSIBICHHAS B OCHOBHOM OJIOKE:

{
double a=3;
{
double a; [lotmbKka KOMITAIALIUA
}
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2.9 KoHCTAHTBI

OOBABAAIOTCS C JTOTOJHUTENBHBIM crerudukaTopom const. Tpebyror
HETMOCPEICTBEHHON MHUITNATN3aIliN

//KOHCTaHTa UHUITMATU3UPYETCs JuTepaiom 3.14.
const float Pi = 3.14;

2.10 Onepauuu U BbIpasKeHUs!

st kaxpaoro onpeaenéHHoro B C# Tumna cymecTByeT coOCTBEHHBIM Ha0Op
orepanui, onpeaeaEHHbIX Ha MHOYKECTBE 3HAUEHHM 3TOTr0 TUIIA.

OTH onepaudd ONPEEISAIOT Avana3oH BO3MOXHBIX MPeoOpa3OBAHMIA,
KOTOPbIE MOTYT OBITh OCYILECTBIJIEHBI HAJ| AJIEMEHTAMU MHOXECTB 3HAUEHHUU TUIA.
Hecmotps Ha cnenuduky pa3Hbix TUIIOB, B C# cyliecTByeT 00I1ee OCHOBaHUE IS
KJIaCCU(UKALMU COOTBETCTBYIOIIUX MHOXECTB omnepanuil. Kaxnas omnepauus
SBJIIETCS WIEHOM ONPEETIEHHOTO IOAMHOKECTBA ONEepalfil U UMeeT COOCTBEHHOE
rpaduyeckoe npeacTaBieHue (cM. Tad. 9).

O6HII/IG XapaKTCPUCTHUKU HCIIOJIB3YCMBIX B C# onepaunﬁ IMpCaACTaBJICHBI
HMKC.

Tabuuua 9. O01mKe XapaKTepUCTUKHU ONlepanMid, McIoJib3yemMbix B CH.

Kareropumu onepauuii Onepanun

Arithmetic +—*1%

Jlornueckwue (boolean 1 mOOUTOBEIC) &M ~&&|

CtpokoBbI€ (KOHKATEHATOPHI) +

Increment, decrement ++ —

Cnsura >> <<

CpaBHeHus == l=<><=>=

[TpucBoeHus = 4= = *= [z U= &= |= M= <<=
>>=

Member access .

WNunekcaruu [

Cast (mpuBeIeHUE THITA) 0

Conditional (TpéxonepanHas) ?.

Delegate concatenation and removal +—

Coznanust 00beKTa new()

Type information Is sizeof typeof

Overflow exception control (ympasienue | checked unchecked
HCKJIFOYEHUSMHU )

Indirection and Address (ueympasisiembrit | * —> [] &
KOJ)
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HpI/I CO3JaHMM IIporpaMMbl Ha CTaaAWHd BbBIIOJHCHHUA YUHUTBIBAIOTCA
CICAyronme 00CTOSATEILCTBA:

e mpuopurer ornepanuii (cMm. Tadmr. 10),

¢ THUIIbI OIICPAHAOB U IIPUBCIACHUC TUIIOB.

Tab6auuna 10. IlpuopureTt onepanuii.

IHpuopurer  Onepauuu

1 O [l . (moctdpukc)++ (mocrpuxc)— new sizeof typeof checked
unchecked

2 ! ~ (ums Tuna) +(yHapHbiii) —(yHapHBIN) ++(npedukc) —(npeduxc)

3 *1 %

4 +—

5 << >>

6 <><==>jsas

7 ===

8 &

9 N

10 |

11 &&

12 I

13 ?:

14 = 4= _=*=[=0p= &= |: N= <<= >>=

Konmpons 3a nepenonnenuem. Checked u unchecked.

[IpuurHON HEKOPPEKTHBIX PE3YJIbTATOB BBIOJTHEHHUS apu(PMETHIECKUX
orepainuii SBISIETCS OCOOCHHOCTh TMPEJCTABICHUS 3HAYCHHM apuMETHIECKUX
TUTIOB.

ApudmMeTrnueckre TUIIBI UMEIOT OrpaHUYeHHbIE pa3mepbl. [lorTomy mrobas
apuQmMeTHdecKas ornepaius MOXKeT MPUBECTU K nepenonHenuro. [1lo ymonyanuio B
C# mnepenojiHEHHE, BO3HHUKAIOUIEE TIPU BBINOJIHEHUM OINEpaluil, HUKAK HE
KOHTPOJINpYETCs. BO3MOXKHBIN HEBEPHBIN PE3YJIbTAT BBIYMCIICHUS OCTAETCS BCETO
JIUIIb PE3YIBTATOM BBITIOJTHEHHUS ONEPALIUH.

MexaHu3M KOHTPOJIS 32 MEPETOTHEHUEM, BO3HUKAIONTUM TIPH BBHITTOJTHCHUH
apu(pMETUIECKUX OTepalnii, oOeCreYnBaeTCs KIIOYeBbIME cioBamu checked
(BKITIFOUMTH KOHTPOJIb 3a mepenonHennem) u unchecked (OTKIOUNTHE KOHTPOJIb 3a
MEPENOIHEHNEM), KOTOPbIE HCIOJB3YIOTCA B coctaBe BblpaxkeHuid. CLR
BBITIOJIHSCT KOHTPOJb TIIEPEMONIHCHHUS W, B Ciydae OOHApy»KEHHs TaKOBOTO,
renepupyer uckimouenue OverflowException. KoHcTpykiuu — ynpaBieHus
KOHTPOJIEM 3a MEPEMOJTHCHHEM UMEIOT JBE (DOPMBI:

® ONEPATOPHYIO, KOTOpas 00eCreynBaeT KOHTPOJIb HaJl BBIIIOJIHEHUEM OJIHOTO
BBIPKEHUS:
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short x = 32767;
shorty = 32767,
short z =0;

try
{

z = checked(x + unchecked(x+y));

}

catch (System.OverflowException e)

{

Console.Writeline("IlepernomHenre npy BBITTOTHEHAN CIOKEHUS);

}

return z;

[Ipu >TOM KOHTPOJUPYEMOE BBIPAKEHUE MOXKET OBITh MPOU3BOJIHLHOM
bopMBI M CIOXKHOCTM M MOXET CoOJepkKaTh JPYrue BXOXKJIEHUS Kak
KOHTPOJIUPYEMBIX, TaK 1 HEKOHTPOJIMPYEMBIX BBIPAKECHUIA,

e 0JOYHYIO, KOTOpas oOecreyrnBacT KOHTPOJIb HAJl BHITIOJHEHUEM OTIepaIiiii B
0JI0KE OTIEepaTOpOB:

short x = 32767;
shorty = 32767,
shortz=0,w=0;

try
{

unchecked

{

W = X+Y;

}

checked
{

Z = Xt+Ww,

}
}

catch (System.OverflowException e)

{
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Console.Writeline("TlepernosHeHne MPU BBITOJIHEHUH CIIOKEHUS");

}

return z;

Onepayus is

[To3BoJsieT MPOBEPUTH, COBMECTUM JIM (OTHOCUTCS K JAaHHOMY THUITYy JTUOO K
TUITy, YHACJIEJOBAHHOMY OT JJaHHOTO) OOBEKT C ONpeAeIEHHbIM TUIIOM. Pe3ynbrar
HUCITIOJB30BAaHUA JIOTUYCCKOI'O THUIIA.

inti=10;
if (i is object)

Console.WriteLine(" i is object");

}

Onepayus as

[IpumensieTcs 11 SBHOTO MpeoOpa3oBaHUs TUIIA CCBHIJIOYHBIX MEPEMEHHBIX.
Ecau koHBepTHpyeMBbI THUI COBMECTHM C yKa3aHHBIM, THpeoOpa3oBaHHUE
ocyuiecTBisieTcs ycnemHo. Mrade onepanus Bo3Bpaiaet 3HaueHue NULL.

object 01 = "my str";
object 02 = 5;
string s1 = 01 as string; // s1="my str"
string s2 = 02 as string; // s2= NULL

Omnepanyst as O3BOJISIET BBIMIOJHUTL O€30MacHOEe MpeoOpa3oBaHue TUMA 3a
OoNUH 1mar, 0e3 HEeOOXOJAMMOCTH TEPBOHAYAIBHOM TMPOBEPKM €ro Ha
COBMECTHUMOCTH C TIOMOIIIbIO ONEpaliu 1S 10 COOCTBEHHO MPeoOpa30BaHMUs.

Ocobennocmu 6blnonHeHUsA apugpmemuieckux onepanuii

Oc00EHHOCTH BBITTOJIHCHHSI OTIepalliii HaJl 1eJI0YNCICHHBIME OIepaHIaMu 1
olepaHIaM{ C IUIABAIOIICH TOYKOM CBsA3aHBI C OCOOCHHOCTSIMH BBIITOJIHCHHS
aprU(PMETHICCKUX OIepaluii U ¢ OrpaHUYCHHON TOYHOCTBIO IECPEMEHHBIX THIIA
float u double.

[IpencraBieHue BEIMYUH:
float — 7 3nauamux udp.

double — 16 3ragammx udp.
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1000000*100000==1000000000000, HO MaKCHUMaJIbHO  JOMYCTUMOE
MOJIOKUTENIbHOE 3HadeHue sl thuna System.Int32 cocrtaBisier 2147483647. B
pe3yJibTaTe MEePernoHCHHS TOJTydaeTcss HeBEpHBIN pe3ynbtaT —/27379968.

OrpanuveHHass TOYHOCTb 3HaUeHUM Tuma System.Single mposiBiseTcs mpu
IPUCBOCHUU 3HAUYCHMI mepeMeHHol Tuma System.Double. IIpuBogumseiii Huxe
OPOCTOW  NPOrpaMMHBIM  KOJ  WJUIIOCTPUPYET  HEKOTOpPbIE  OCOOCHHOCTH
apupmetuku .NET.

using System;

class Classl

{

const double epsilon = 0.00001D;
static void Main(string[] args)

{

int vall = 1000000, resl;

resl = (vall*vall)/vall,

[/ —727379968/1000000 == —727
Console.WriteLine
("The result of action (1000000*1000000/1000000) is {0}", resl);

float valFO0 = 0.2F, resF;
double valD00 = 0.2D, resD;

// Tect Ha KonM4ecTBO 3HaYamux 1udp 11 3Havenuit Tumna double u float.
resD = 12345678901234567890; Console.WriteLine("'>>>>>
{0:F10}",resD);

resF = (float)resD; Console.WriteLine(">>>>> {0:F10}" resF);

resD = (double)(valF00 + valF00); // 0.400000005960464

if (resD == 0.4D) Console.WriteLine("Yes! {0}",resD);

else Console.WriteLine("No! {0}",resD);

resF = valFO0*5.0F;
resD = valD00*5.0D;

resF = (float)valD00*5.0F;
resD = valF00*5.0D; //1.0000000149011612

if (resD == 1.0D) Console.WriteLine("Yes! {0}",resD);
else Console.WriteLine("No! {0}",resD);

resF = valFO0*5.0F;
resD = valF00*5.0F; //1.0000000149011612
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if (resD.Equals(1.0D)) Console.WriteLine("Yes! {0}",resD);
else Console.WriteLine("No! {0}",resD);

If (Math.Abs(resD — 1.0D) < epsilon)

Console.WriteLine("Yes! {0:F7}, {1:F7}",resD — 1.0D, epsilon);
else

Console.WriteLine("No! {0:F7}, {1:F7}",resD — 1.0D, epsilon);

¥
¥

B PE3YIBbTATC BBIITOJIHCHUA ITPOTrPAMMBI BBIBOAUTCA TaKoOU PE3yJIbTaT:

The result of action (1000000*1000000/1000000) is -727
>>>>> 12345678901234600000,0000000000

>>>>> 12345680000000000000,0000000000

No! 0,400000005960464

No! 1,00000001490116

No! 1,00000001490116

Yes! 0,0000000, 0,0000100

Ocoobennocmu apugpmemuKu ¢ niasarouieri moyKkou

Ecnu nepemennoit tuna float mpucBouTh BETMYMHY X U3 HHTEpBaia
—1.5E-45<x <1.5E-45 (x!=0),

pe3yJbTaTOM ONEpalid OKAXETCS TMOJOXKUTENbHBIM (X > 0) wumm
orpunatesbHbii (x < 0) Hyns (+0, —0),

Ecnu nepemenno# tuna double npucBouTh BEIMUHUHY X U3 UHTEpBaJIa

—5E-324 < x < 5E-324 (x != 0), pe3ynpTaTOM OIEpalMd OKaKETCS
MOJIOKUTETbHBIN

(x > 0) unu otpunarenbublil (x < 0) Hyas (+0, —0),
Ecnmu mepemennoit tuna float mpucBouTH BETUYHHY X, KOTOpast

—34E+38 > x uwmm x < 3.4E+38, pe3yibTaToM ONEpaIuu OKAXKETCs
MOJIOKHUTEIIbHAS

(x > 0) uu otpuriarenbras (X < 0) 6eckoneunocts (+Infinity, — Infinity),

Ecnmu mepemennoii Tuna double npucBouTh BETUYHHY X, JIJIST KOTOPOI
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o —1.7E+308 > x mim x < 1.7E+308, pe3ynbTatroM omepanuu OKaKeTCs
nonoxutenbHas (x > 0) wiam orpunarensHas (X < () OECKOHEUHOCTb
(+Infinity, — Infinity),

e BrINoaHEHWE ONepalyy JeleHUs Hall 3HAYCHUSMH THIIAMU C TUIABaoIeiH
touko# (0.0/0.0) naér NaN (Not a Number).
2.11 Ynpaasiiomue oneparopbl

VYrhpasnsionye oneparopbl MNPUMEHSIOTCS B paMkax MeTojoB. OHu
ONPEAEISAIOT IOCIEIOBATEIbHOCTh BBINIOJHEHUSI OINEPATOPOB B MPOTrpaMMeE U
ABJISIFOTCSI OCHOBHBIM CPEJICTBOM PEATU3AIMU AJITOPUTMOB.

Paznmnuarorcs CICAYIOIIHNC KAaTCTOPHUH YIIPABJLAOIINUX OIICPATOPOB:

e omeparopsl BeiOopa. BBomstcs kimroueBsiMu cioBamu if, if ... else
switch,

ceey

® uTepaTUBHBIE orepaTopbl. BBoasTcs KitoueBbIMU cioBamu while, do
while, for, foreach,

e olmeparopsl nepexojia (B paMKax METOJ0B). BBOASTCSA KIIIOUEBBIMU CIIOBAMU
goto, break, continue.

if, if ... else ...

[Tocne xmoueBoro cnoBa if pacnosiaraeTcsi B3ATO€ B KpPYIJIbIE CKOOKH
YCIIOBHOE BBIpa)XEHHE (JJOTMYECKOro THIIA), CJIEIOM 3a KOTOPBIM pacrojaraercs
orepatop (6JIOK ONIepaTOPOB) MPOU3BOILHOM CIIOKHOCTH.

Hanee B onepatope if ... else ... mociue kiro4YeBoro ciona else pazmeniaercs
el OJIMH OIEepaTop.

B cuny Toro, ytro B C# OTCYTCTBYIOT NpPENONPEAEIEHHBIE AITOPUTMBI
npeoOpa3oBaHus 3HAYCHUN K OyJIEBCKOMY THUITY, B YCIOBHOE€ BBIPQXKEHHE JOJIKHO
ObITh BbIpa)keHHEM Tuna bool — nepeMeHHON, KOHCTAaHTOM, TMO0 BBIpAXKEHUEM Ha
OCHOBE OIepalfii CpaBHEHUS U JIOTHUYECKUX ONEpariHii.

if (...)
{

¥

else

{
}

Omnepatop if yacTo caM B CBOIO OUYepE/b SBISETCA YCIOBHBIM OMEPATOPOM
ITPOU3BOJIBHOU CIIOKHOCTH.
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if(...)if(..)

[Tepserit Else Bcerna oTHOCUTCS K Onmrkaiiimemy if.

if (true) {int XXX =125; }
If (true) {int XXX =125; }else { int ZZZ = 10; }

switch

[IpeacrasnsieT coboii onepaTop, OPraHU3yIOIINI MHOKECTBEHHBIN BHIOOP.

Onucanue:

switch (Beipaskenmue)

{

case 3nauenuel: oneparopl; break;

case 3naueHueN: oneparopN; break;
default: omeparopN+1; break;

}

Kaxnoe 3nauenne Case B oOs3arenpHoM mnopsake 3ABEPIIAETCSH
oriepaTopoM break.

switch (val)

{
case ‘A’: Console.WriteLine(" A");break;

case ‘B’: Console.WriteLine(*" B");break;

default: Console.WriteLine(" unknown");break;

}

while

while (BeIpaskeHue)
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{

oTepaTophbl
by

[IpaBUO BBIMOJHEHUSI 3TOTO UTEPATHUBHOTO OMEpa COCTOUT B CIEAYIOLIEM:
CHayajla TPOBEpSAETCS YCIOBHE MPOJOJDKEHHS oOlepaTopa M B cllydae, €Cid
3HAUEHHE YCIIOBHOTO BBIPAXKEHMS PABHO true, COOTBETCTBYIOIMIMM onepaTop (070K
OTIepaTOPOB) BBIMOJIHSAETCA.

HeBo3moxuo mnoctpouts onepatrop WHILE Ha ocHOBE OJIMHOYHOrO
orneparopa oobsBieHus. Oneparop

while (true) int XXX =0;

C camoro nmepBOro MOMEHTa CBOEro CyllecTBoBaHus (emé€ g0 Hadana
TpaHCISIIMHU!) COMPOBOXKAACTCS MPETYTPEKICHUEM:

Embedded statement cannot be a declaration or labeled statement.

do ... while
do
{
OIepaTophI
} while (Beipakenue)

Pa3Huna ¢ panee pacCMOTPEHHBIM ONEPATOPOM IIMKJIA COCTOUT B TOM, YTO
3/1eCh CHayaja BBINOJHAETCA oneparop (OJOK OomepaTtopoB), a 3aTeM MPOBEPSIETCS
yCJIOBHE TIPOIOJDKEHUS OTlepaTopa.

for

for (Mannmanu3zamus; Yenosuel IpomomkeHus ; iI3MEHEHHE
MEPEMEHHBIX )
Omneparop

Nuanunamuzamus, YcnoBuellpogoibkeHus, W3MEHEHHWE IIEPEMEHHBIX B
3aroJioBke ornepartopa uukia for Moryt ObITh mycThiMH. OJIHaKO Hajqu4he MHapbl
CHMBOJIOB ';' B 3aroioBKe mukia for 00s3aTenbHo.

Crnmcok BBIpOXEHHM TMPEACTABISIET COOOW  pa3Aei€HHYIO 3alsIThIMU
MOCJIEAOBATEIBHOCTD BBIPAXKCHUN.

Crnenyer MMeTh B BHUAY, YTO OMEPATOpP OOBSIBICHUS TaK)Ke CTPOMTCS Ha
OCHOBE CIHUCKA BBIPAKCHUNA (BBIPAXKEHUW OOBSABICHUS), COCTOSIIUX U3
cnenuuKaTopoB THMA, UMEH W, BO3MOXKHO, WHUIIMAIN3ATOPOB. IDTOT CIHCOK
3aBEpIIACTCA TOYKOW C 3alsATOM, YTO IIO3BOJSIET pPacCMaTpuUBaTh CIIMCOK
BBIPAKCHUN HHULHAAIM3ALUN KaK CaMOCTOSTENIbHBIA ONEpaTop B COCTaBE
oneparopa 1ukiaa for. Ilpu sToM 0067aCTh BUAMMOCTH HUMEH TEPEMEHHBIX,
ONPEAEIAEMBIX 3TUM OIEPATOPOM, PACHPOCTPAHSAECTCS TOJIBKO HA OINEpPaTOpPBHI,
OTHOCSIIIIMECS. K JAHHOMY OIEpaTropy LUKIA. OJTO 3HAYUT, YTO IEPEMEHHBIE,
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OOBSBIICHHBIE B OINEpPATOpPEe WHUIMAIM3AINNKN JaHHOTO ormepaTtopa Iwmkia HE
MOTI'YT ObITh HCIOJB30BaHbI HEMOCPEACTBEHHO IIOCTE oOIeparopa J0 KOHIA
0JI0Ka, coJiepKaIlero 3TOT omeparop. A cCieAyrIIue APYT 3a JPYyroM B paMKax
obmero 61oka omeparopel MOI'YT conepkaTh B 3arojioBKax OJHH M T€ JKeE
BBIPAKCHUS UHUITUATU3ALN Y.

foreach
foreach (tun uMsi__mepeMeHHOH IN KOJUTIEKINS) HHCTPYKITH

UM TIEpEeMEHHOMN 0003HAaYaeT MEPEMEHHYI0 KOTOpas MpEeACTaBIsSET
AIIEMEHT KOJUIEKLIUH.

KOJICKIIHMA 06’I>€KT, Hp@I[CTaBJBII-OHII/Iﬁ MaCCHB NN KOJIJICKIIHIO.

OTUM omeparopoM OOeCleYyMBaeTCs MOBTOPEHHE MHOXKECTBA OMEPATOPOB,
COCTAaBIISIIOIIMX TEJO LMKJIA, JJIs KaXKJIOro AJIEMEHTa MacCHBa WJIM KOJUICKIIUU.
[Tocne mepebopa BCEX nsynemMeHTOB MaccuBa WM KOJJIEKIIMM W TPUMEHEHHS
MHO>KECTBA OIEPATOPOB MJIsi KaXXKJOro 3JIEMEHTa MacCuBa WJIH KOJUICKIUH,
ympasieHue nepenaércs ciuenyromeMmy 3a OnepatopFOREACH oneparopy
(pa3ymeercsl, eciiu TaKOBbIE UMEIOTCS).

O61acTh BUAUMOCTH UMEH MEPEMEHHBIX, ONPEISIIeMbIX STUM OIEPATOPOM,
pACIPOCTPAHAECTCA TOJBKO Ha ONEPATOPbI, OTHOCSIIMECS K JAaHHOMY ONEPaTOpy
[UKJIA.

// OOBSIBUIN U OTIPEICTUIN MACCHUB

int[] array = new int[10];

// 17151 KasKJI0TO AJIEeMEHTa MacCUBa HAJI0 CAENATh. ..

foreach (int i in array) {/*:::::*/};

Crenuanu3upoBaHHBIN  OmepaTop, NPUCIOCOOJNEHHBIA JJIsi paboThl C
MaccuBaMH M KoJuiekiusiMu. ObecriedynBaeT MOBTOPEHUE MHOXKECTBA (€AMHUYHOTO

omeparopa uiau Osioka omneparopoB) omeparopoB misi KAXKJIIOI'O snementa
MacCHBa WM KOJUIEKIUH.

KoHcTpyKIns sK30THYECKas U HernOKasl.

[Ipenmnonaraer  BBINOJHEHWE  MPUMUTHBHBIX  IOCJIEAOBATEILHOCTEN
JEUCTBUU HaJ MacCHMBaMHM W KOJUICKUUAMM (HayajdbHas WHULMAIU3ALMS WU
npocmoTp PUUKCUPOBAHHOI'O konuuecTBa 31eMeHTOB). [{elicTBUS, CBSI3aHHbBIE
C U3MEHEHUSIMU Pa3MEPOB U COJIECPAKUMOr0 KOJUIEKIMN B paMKax 3TOr0 oneparopa
MOT'YT NMPUBECTH K HEPEICKA3YEMbIM PE3yJIbTaTaM.

goto, break, continue

OObsBasieTcss MeTKa (TpaBWIIbHEE, OTMEPaTOp ¢ METKOM). OmnepaTop MOXKET
OBITH TyCTHIM. MeTKa — UJIEHTU(DHUKATOP OTAEIAETCS OT Ooreparopa ABoeTouynem. B
KaueCTBE JIOMOJIHUTEIHLHOTO Pa3JeIUTeNII MOTYT OBITh WCIIOJB30BAaHBI TIPOOEIHI,
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CUMBOJIBI TAOYIISIITUU | TIEpEX0Jia Ha HOBYIO CTPOKY. MeTka, Kak u oboe npyroe
uMs, MOAYUHSETCS MpaBwiaM obnacte Buaumocth. OHA BUAHA B TEJIE€ METOJA
TOJIbKO B OJIHOM HaIpaBJICHUHU: U3 BHYTPEHHUX (BJIOKEHHBIX) O0k0B. [loaTOMy
orepaTop nepexojaa

goto NwmsllomeuennoroOneparopa;
no3BojsieT BBIXO/IUTD u3 6;10K0B, HO HE BXOJAUTH B HUX.
OO6b19HO 00 3TOM omeparope OOBIYHO TOBOPUTCS MHOTO HEXOPOIIHMX CIIOB

KaK O TJIABHOM Pa3pyIIUTENIC CTPYKTYPUPOBAHHOTO MPOTPAMMHOTO KOJA U €ro
onucaHue conpoBoxaaeTcs: pekomeHaanusMu k ero HEMCITOJIb3OBAHUIO.

OnepaTopsl
break;

continue;

HCTOJIB3YIOTCA KAaK BCIIOMOTATENbHBIE CPEACTBA YIPABICHUS B ONEPATOPAX
[UKJIA.

2.12 Maccus.

MaccuB — MHOXECTBO OJHOTHUITHBIX 3JIeMEHTOB. JI1000il mMaccuB sIBISETCS
MIPOU3BOJIHBIM OT Kiiacca System.Array.

B omrune ot apyrux sS3bIKOB MPOrpaMMUPOBAHMS, TIPU OOBSIBJICHUN MaCcCHBa
B C# Henb3sl yKaszarh €ro pa3Mep, T.K. IpU OOBSBICHUU HE CO3AETCS CaM MAacCHB, a
TOJIBKO CChUIKa Ha Oymyuiuid maccuB. [loaToMy mociie oOBsiBIEHHS HEOOXoauma
WHUIIAATTN3aIHAs] MAaCCHBA.

Oo0vaesnenue maccueos

OnHOMEPHBIE MACCHUBEI

OObsiBIEHUE OJJTHOMEPHOTO MACCHBA BBITJISIIUT CJIETYIOUIUM 00pa3oM:

<TUI>[] < UMA MaccuBa >;

3ameThTe, B oTiHuue OT si3bika C++ KBajpaTHbIE CKOOKH MPUIHCAHBI HE K
MMEHM TepeMeHHOW, a K Tumy. OHU SBIAIOTCA HEOTHEMJIEMOM YacCThIO
OmpeNeNieHus] Kjlacca, TaK 4YTO 3amuch [[] cieayer NOHUMATh Kak KJacc
O/THOMEPHBbIi MACCUB C 3JIEeMEeHTAMM TUNa .

B namnom cnydae peub uaer 00 oTiokeHHOW wHUnManu3amuu. [lpwu
00bSIBJIEHUM C OTJIO:KEHHOH MHHUIMAIM3AaLMeld caM MacCHMB He CO3/1aeTcs, a
co3aercsl TOJbKO CChLIKA HA MACCHB, MMEIOLIAs HEOINPEACIICHHOE 3HAYEHUE
Null. TTooToMy moka MaccuB He OyaeT peajbHO CO3aH M €ro 3JIeMeHThI
HHUIUAJIM3UPOBAHBI, HCII0JIb30BATh €r0 B BLIYNCJIEHUSIX HEJIb35l.

int[] a, b, c¢; / npumep oOBsSIBIEHHS TpPEeX MAacCHBOB C OTJIOKEHHOMH
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Yame Bcero, mpu OOBABJICHUUM MacCMBa HCHOJB3YyeTCS UM C
nHUNManu3anueil. I onarh Taku, Kak U B CIy4ae MPOCTHIX MEPEMEHHBIX, MOTYT
OBITH JIBa BapMaHTa UHUIMATU3AIUU:

a) HMHHUHaJIn3alius ABJIACTCA SIBHOUM U 3a4a€TCs1 KOHCTaAaHTHBIM MAaCCHUBOM.

double[] x={5.5, 6.6, 7.7};

CHHTaKCHYECKH, JJIEMEHThl KOHCTAHTHOTO MAacCHBa CIEAyeT 3aK/ouaTh B
(burypHsie CKOOKH.

6) MAaCCHUB CO34ACTCA U MHHUIUAJIU3UPYCTCA (BI)II[E?J'I}IGTCSI MCCTO B ITaMATH C
YKa3aHHbIM YU CJIOM 3JICMCHTOB MaCCI/IBa) MacCHB U3 5 s1eMeHToB Thmna int:

int[] d= new int[5];

IIpyu co3maHnM maccuBa MOHO YKa3bIBaTh YHWCIIO 3JIEMEHTOB, KOTOPOE
XPaHUT TIepEMEHHAs, MHUITMATN3UpYyeMasi B pe3yJibTaTe paboThl MPOTPaMMBI:

string s = Console.ReadLine();
int size = int.Parse(s);

double[] rr = new double[size];

JIoCTyN K OTAEIBHOMY 3JIEMEHTY MACCUBA OCYIIECTBIIAECTCS ITOCPEACTBOM
uHaekca. 1n-
JIEKC OIMCBIBACT ITO3UILIMIO DJIEMEHTA BHYTPU MaccuBa. IlepBbIli dI€MEHT uMeeT
HYJIEBOW MHJIEKC.

Beixon 3a rpanunbel maccuBoB B C# pacLEHMBAETCS KaK JHHAMUYECKAs
ommnbOka.  Bymer  creHepupoBaHa  HCKJIIOYMTENbHAas  CUTyaluus  TUMa
IndexOutOfRangeException, i mporpaMma npeKpaTuT BITOTHCHHUE.

MHOTroMepHbIE MACCUBBI

OODBSIBICHUE MHO2OMEPHO20 MACCUBA B OOIIIEM CITydae:

<tum>|, ... ,| <uMs MaccuBa>;

Uwucno 3anareix, YBEIMYCHHOE HA €AUHUILY, U 3aJ1a€T pa3MEpPHOCTh MAaCCHBA.
MoOXHO NHIIL OTMETUTh, UYTO XOTS SIBHAS WHUIMAIM3AIMS C HUCIOJIh30BaHUEM
MHOTOMEPHBIX KOHCTAHTHBIX MACCHUBOB BO3MO’KHA, HO MIPUMEHSIETCS PEIIKO H3-3a
I'POMO3KOCTH TaKOU CTPYKTYPHI.

[Ipocrenmmii MHOTOMEpHBIA MacCUB — ABYMEPHBIN. B 1ByMEpHOM MaccuBe
MO3UIIKA JIFOOOTO AJIeMEeHTa OmpeesieTcss 1ByMsl uHaekcamu. Ecnu mpencraButh
JIByMEPHBII MacCHB B BHJI€ TaOIUIIBI JAHHBIX, TO OAMH WHJEKC O3HAYAeT CTPOKY, a
BTOpOI1 — cTobelI.

UtoOBl OOBSIBUTH ABYMEPHBIM MACCHUB IICJIOYMCICHHBIX 3HAUYEHUU pa3MepoM
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10x20 ¢ umenem table, mTocTaTOYHO 3amucaTh CIEAYIOINIEE:
int[,] table =new int[10, 20];

OO6parute 0co60€ BHUMaHKE HA TO, YTO 3HAUYCHUS Pa3MEPHOCTEH OTHCISIIOTCS
3angaTod. CHUHTAaKCUC MEPBOM YACTH ATOrO OOBSBICHUS O3HAYAET, YTO CO3/1AETCS
CCBhUIOYHAs MepeMEHHas IByMEpHOro MaccuBa. J1Jisi pealibHOTO BbIICIICHUS TAMSITH
JUTSl 3TOTO MacCUBa C MOMOIIBIO OMEepaTopa NEW HCIOJIb3yeTcsl 0osee KOHKPETHBIN
CUHTAKCHUC:

int[10, 20]

YtoObl MOMYYUTH AOCTYN K DJIEMEHTY IBYMEPHOTO MAacCHBa, HEOOXOIHUMO
yKasarb 00a MHACKCA, pa3aeiuB uX 3amsaTtor. Hampumep, 4T00BI TPUCBOUTH YHCIIO
10 snemenTy maccuBa table, mO3UIMs KOTOPOTO OIpenesieTcsl KOOpAUHAaTaMu 3 U
5, MOXKHO HCIOJIb30BaTh CIAEAYIONIYIO HHCTPYKIIHIO:

table [ 3, 5] = 10;

Hpumep UCNOJIb306AHUA MACCUBOEG.

PaccmoTpum KitaccM4eckyro 3aady yMHOXEHHs IPSMOYTOJBHBIX MAaTpHII.
HaMm nonagoOuTcs Tpu AMHAMUYECKUX MAcCUBa ISl IPEICTABIICHUS MATPULL U TPU
IPOLIETYPHl, OJTHA U3 KOTOPBIX OYJIET 3aMOJHATh UCXOIHBIE MATPUILIBI CITyYalHBIMU
YUCJIAMH, JIPyTasl BBINOJHATH YMHOKEHHE MATPHIl, TPEThS — Il€e4araTb CaMH
MaTpubl. BOT TecTOBBIN pUMep:

public void TestMultiMatr()
{

int n1, m1, n2, m2,n3, m3;

Arrs.GetSizes("MatrA",out n1,out ml);

Arrs.GetSizes("MatrB",out n2,out m2);

Arrs.GetSizes("MatrC",out n3,out m3);

int[,]MatrA = new int[n1,m1], MatrB = new int[n2,m2];

int[,]MatrC = new int[n3,m3];

Arrs.CreateTwoDimAr(MatrA);
Arrs.CreateTwoDimAr(MatrB);

Arrs.MultMatr(MatrA, MatrB, MatrC);

Arrs.PrintAr2("MatrA",MatrA);
Arrs.PrintAr2("MatrB",MatrB);

Arrs.PrintAr2("MatrC",MatrC);

HITestMultiMatr
Tpu marpuner MatrA, MatrB u MatrC umeroT npou3BOIBHBIE pa3MeEpHI,

BBISICHSACEMBIC B JUAJIOI€ C IIOJB30BATCIIEM, U HCIIOJIB30BAHUEC AJIA HUX OIIMCAHUA
AUHAMHWYCCKHUX MAaCCHUBOB IPCACTABIIACTCA COBCPIICHHO CCTCCTBCHHBLIM. MCTOJI
CreateTwoDIMAr 3amoyHsieT ClIy4alHbIMH YHCIAMU DJIEMCHTHI MATpPHIIBI,
NIepeIaHHON eMy B KayeCTBE apryMeHTa, MeToi PrintAr2 — BeIBOAUT MaTpUIly Ha
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nedatb. Sl He Oyay NPHUBOIWTHL WX KO, MOXOXXKHWW Ha KOJ WX OJHOMEPHBIX
AHaJIOTOB.

Metox MultMatr BbIOJIHAET YMHOXKEHHE MPSIMOYTOJbHBIX MaTpHil. Tekct
ATOT0 METOJA!

public void MultMatr(int[,]A, int[,]B, int[,]C)

{

if (A.GetlLength(1) !'= B.GetLength(0))
Console.WriteLine("MultMatr: omm6xa pazmeproctu!");
else

for(inti = 0; i < A.GetLength(0); i++)
for(int j = 0; j < B.GetLength(1); j++)
{
int s=0;
for(int k = 0; k < A.GetLength(1); k++)

s+= A[i,k]*B[k,j];
Clijl=s;
}
HY/MultMatr

Maccuent maccueoe

Eme ogaum Bujom MaccuBoB C# SBISIIOTCS MAaCCHUBBI MACCHMBOB, Ha3bIBACMBIC
TaKkKe CTymnmeH4YaTbiIMM MaccuBamu (jagged arrays). Takol MacCMB MacCHBOB
MOKHO paccMaTpuBaTh KaK OJHOMEPHBIM MACCHUB, 3JIEMEHTHI KOTOPOIO SBJISIOTCS
MacCHBaMH, 3JIEMEHTBI KOTOPBIX, B CBOIO OYepeab CHOBA MOTYT OBITh MAaCCUBAMH U
TaK MOXET MPOJOJIKATHCS 10 HEKOTOPOTO YPOBHS BIOKEHHOCTH.

Crnenyrommii ¢parMeHT mporpamMMbl Tpu OOBSBICHHM MaccuBa jagged
BBIICTISICT MaMATh JAJIs €ro IMEepBOW pPa3sMEpHOCTH, a MaMATh JJs €ro BTOPOM
Pa3MEpPHOCTH BBLAENSIETCS "BPYUHYHO'".

int[][] jagged =new int[3][];
jagged[0] =newint[4];
jagged[1l] =newint[3];
jagged[2] = new int[5];
[Tocne BimonaHEeHUs 3TOrO (hparMeHTa koja MaccuB jagged BBINIAIUT TaK:
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Jagged[0]) [0} |iagged(0](l] [jagged(0i(2] |jagged[Dil3] |
jagged(l] (0] [jagged(l][1l] |[jagaed[l][Z2]
jagged(2]{0] |jagged(2]l(l] |jagged(2i(2] |jaggedi2]1(3] |jagged[2][-t] l

B kakux cuUTyarusx MOYKET BO3HHKATh HEOOXOJUMOCTh B TaKUX CTPYKTypax
naHHbIX? Takve MacCHBBI MOT'YT NMPHMEHSATHCS IS MPEACTABICHUS JEPEBHEB, Y
KOTOPBIX y3JIbI MOTYT MMETh MPOU3BOJILHOE YHUCIIO TIOTOMKOB. DTO MOXET OBITb,
HampuMep, TeHeaJlormyeckoe JepeBo. BepmuHbl mepBoro ypoBHs — Fathers,
NPE/ICTABISAIONIME OTIOB, MOTYT 3a/JaBaThCsi OJHOMEPHBIM MacCHBOM, TaK YTO
Fathers[i] — ato i-ii orem. BepinHbsl BTOpOro YpoBHsI MPEACTABISIOTCS MAaCCHBOM
maccuBoB — Children, tak uro Children[i] — »T0 MaccuB nmereit i-ro otma, a
Children[i][j] — oro j-ii pebGeHok Ii-ro otma. Jlus mpeAcTaBIeHHsS BHYKOB
noHagoOuTcss TpeTwid ypoBeHb, Tak 9rto GrandChildren [i][j][k] Oyner
IpeACTaBIsATh K-TO BHYKa |-ro peOeHKa i-ro oTIia.

Ecte HekoTOpble OCOOCHHOCTH B OOBSABICHUM M WHHUIIMAIU3AIMNM TaKUX
MaccuBOB. Ecnu npu 0OBSBICHUH THIIA MHOTOMEPHBIX MAacCHUBOB ISl YKa3aHUs
Pa3MEpPHOCTH  HCTOJB30BAIMCh 3alAThle, TO [JII M3PE3aHHBIX MAacCHUBOB
UCIIOJIB3YyeTCs 0oJiee siCHasi CAMBOJIMKA — COBOKYITHOCTH Tap KBaJpaTHBIX CKOOOK,
Hanpumep INt[][] 3amaer MaccuB, 3JEMEHTHI KOTOPOTO OIHOMEPHBIE MAaCCHBBI
9JIEMEHTOB THIA INt.

CroxHee ¢ CO31aHMEM CaMHX MAaCCUBOB M MX MHUIMATIU3AIUEN. 31€Ch HEIb3S
BbI3BaTh KOHCTPYKTOp NEW INnt[3][5], moCKoJbKYy OH HE 3aJacT H3PE3aHHBIH
MaccuB. DAaKTUYECKH HYKHO BBI3bIBATh KOHCTPYKTOP JJISI KaXKJIOrO MaccuBa Ha
caMOM HWKHEM YpOBHE. B 3TOM M COCTOUT CIIOKHOCTH OOBSBICHUS TaKUX
MaccuBoB. Hauny ¢ popmansHOro mpumepa:

//MaccuB MacCUBOB - (POpMaJIbHBII IpUMep

//00BbABJIeHHE 1 HHUIMAJTH3 AU
int[][] jagger = new int[3][]
{
new int[] {5,7,9,11},
new int[] {2,8},
new int[] {6,12,4}
}
MaccuB jagger uMeeT Bcero JBa ypoBHS. MOXHO CYMTaTh, YTO y HETO TPHU
DJICMCHTA, Kﬂ)l()lblfl n3 KOTOpBIX SABJISICTCA MACCHUBOM. I[J'ISI KaxXKa0oro TakKkoro
MaccruBa HEOOXOAMMO BBI3BAThb KOHCTPYKTOpP NE€w, 4TOOBI CO3/[aTh BHYTPEHHHUI

maccuB. B JaHHOM IIPpUMEPE OJJICMCHTbBI BHYTPCHHHUX MACCHBOB IIOJTYy4YarOT
3Ha4YCHHUC, 6y,[[y‘lI/I ABHO HHUIHUAIIN3UPOBAHbBI KOHCTAHTHBIMU MAdCCHUBAMMU.
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Bempoennwtii cepeuc no 00cayszncueanuro maccueos

MaccruBaM COOTBETCTBYET CBOM Kitacc System.Array, KOTOphIid TO3BOJISET C
HUMH paboTaTh. DTOT KJIacC XapaKTepU3yeTcs CIeIUaIbHBIM Ha0OpOM CBOWCTB U
METOJOB /I CO3[aHMs, YIPABICHUS, IOUCKA, U COPTUPOBKH, JIEMEHTOB MacCUBa
NpeICTaBIECHHbIX B Ta0nuie 4.1.

JI1st HCTIOB30BaHUs CBOMCTB ONIEPaH]l IPUHUMAET BU/L:

Nmsa_maccusa. CBoOICTBO;
JJ1s NCnosIb30BaHUs METOZIOB OIIEPATOP:
Array. Meroa(mapameTpsbl);
au6o Ums_maccuBa. Metoa(nmapamerpsl);

Tadoauna 11. Hadop cBoiicTB 1 MeTO0B 1Jisl pA00THI ¢ MACCUBAMMU.

Ha3zBanue Onucanue

CaoiictBo Length Bo3sBpaiaer 1menoe yuciao mnpeAcTaBisoliee ooIiee
KOJIMYECTBO DJIEMEHTOB BO BCEX U3MEPCHHIX MACCHBA.

CaoiicTBo Rank Bosspamaer enoe YHUCIIO MPEACTABISIONIEE
KOJIMYE€CTBO U3MEPEHUI (pa3MepHOCTh) MacCHBa.

Meron Crarnyeckuii MeTon (OIMH W3 BapUaHTOB), CO3MAET

Array Createlnstance() | MaccuB 3JIEMEHTOB 3aJaHHOTO THIIA U ONPENCIEHHOU
pa3sMEepHOCTH.

Meron GetLength () BosBpaiaeT  KOJMYECTBO  JJIEMEHTOB B YKa3HOM
pa3sMEpPHOCTH MacCHBA.

Meton SetValue() [TpucBanBaet DIIEMEHTY MacCuBa 3HAYCHHE,
IpEACTAaBICHHOE TIEPBBIM IapamMeTpoM (OAWH U3
BapUAHTOB).

Meron GetValue() W3BnekaeT 3HaueHWE W3 JIByMEPHOTO MacCHBa IIO
HHIeKcaM (OJIMH U3 BAPHAHTOB).

Merton Sort() [To3BoJIsIeT COPTUPOBATh OJHOMEPHBI MAacCHUB, MACCHB
nepeaaercs Kak nmapamMerp

Meton Clear() YcTanaBiauBaeT 3IeMEHTH MaccuBa B (0 JUIsi MacCHBOB,
cofepyammx 3HadeHus, NUull — comepikamux CCBUIKH,
false — norudeckoro tumna

Meron Clone() JInst co3maHust KOMMM MAacCHBa, MPU 3TOM KOIUPYIOTCS
JIMIIB CCHUTKH, CAMH 00BEKTHI KOITMPOBATHCS HE OYyIyT

2.13 CuMBOJIBI U CTPOKH.

O6paboTka TEKCTOBON WMH(OpMALMK SIBIISETCS, BEPOSTHO, OJHOU M3 CaAMBIX
pactpocTpaH€HHBIX 3a/lad B MporpaMmupoBanuu, U C# mMpeaocTaBiseT Uil e
pelieHus] MUPOKUH HAOOP CPEACTB: OTACIBHBIC CHMBOJIBI, MACCHBBI CHMBOJIOB,
U3MCHSEMBIC 1 HEM3MEHSEMBIE CTPOKH U PETYIISIPHBIC BRIPAKCHHS.

33




Cumeosint

CumBoONBHBIN THI char mpenHa3HaYeH IS XPAHCHHS CUMBOJIOB B KOIIUPOBKE
Unicode. CHUMBOJBHBIN THUI OTHOCHTCS K BCTPOCHHBIM THMaMm naHHbIX C# u
cooTBeTcTBYeT cTranmaptHoMmy kiaccy Char oubGmmorexku .NET u3 mpocTtpaHcTBa
uMeH System. B 3TOM kjacce omnpenesieHbl CTaTUYECKHE METOJbl, TO3BOJISIFOIIUE
3a]1aTh BUJ U KaTETOPHUIO CUMBOJIA, & TaK)Ke MPeoOpa3oBaTh CUMBOJI B BEPXHUN WITH
HWKHUHM perucTp U B uncio. OCHOBHBIE METO/bI IPUBEAECHBI B Ta0I. 12.

Tabauua 12. OcHoBHBIE MeTOABI Ki1acca System.Char.

Haszsanue

Onucague

GetNumericValue

Bo3Bpaiiaer unciioBoe 3HaY€HHWE CHMBOJIA, €CIM OH
ABIIIEeTCS IUGPPOM, U -1 B IPOTUBHOM CITy4ae

GetUnicodeCategory

Bosepamaer kareroputo Unicode-cumBona. Bee Unicode-
CHMMBOJIBI  pa3lejieHbl  Ha  Kareropuw,  Hampumep,
necatuanable  mudpe  (Decimal-DigitNumber), pumckue
UG psl (LetterNumber), pa3aeIuTeNn CTPOK
(LineSeparator), OYKBBI B HIDKHEM perucTpe
(Lowercasel etter) u T. 1.

IsControl BosBparaer true, eciay CUMBOJ BJISIETCS YIIPABIISIOIIUM

IsDigit BosBpamiaer true, eciu CHMBOJ SIBISIETCA JECATUYHON
U poit

IsLetter Bo3sBpaiaer true, eciii CUMBOJ SIBJISIETCS] OYKBOM

IsLetterOrDigit

Bo3sBpaiaer true, ecau cuUMBOJ SBISETCS OyKBOM WA
g poit

IsLower

Bo3sBpaiaer true, eciii CHMBOJI 33JJaH B HUKHEM PETUCTPE

IsNumber

BosBpamaer true, eciM CHUMBOJ  SIBIIETCA  YHUCIIOM
(IECSITUYHBIM WJIM IIECTHAIIIATEPUYHBIM)

IsPunctuation

BosBpatiaer true, €ciiv CUMBOJ SIBJISIETCSI 3HAKOM
pENUHAHMS

IsSeparator

B03BpamaeT true, €Ciii CUMBOIJI ABJISIETCA PasgCINTCIICM

IsUpper

BosBparaer true, eciu CUMBOII 3aITHCaH B BEPXHEM
perucTpe

IsWhiteSpace

Bo3sBpaiuaer true, eciii CUMBOI SIBISIETCS IPOOEIbHBIM
(mpo0Gen, mepeBo CTPOKH U BO3BpAT KAPETKH)

Parse [IpeoOpazyet cTpoKy B CUMBOJI (CTPOKA TOJIKHA COCTOSATh
U3 OJJHOTO CIMBOJIA)

TolLower [TpeoOpasyeT cuMBOJ B HUKHUN PETUCTP

ToUpper [IpeoOpazyeT cUMBOJ B BEpXHHI PETUCTP

MaxValue, Bo3BpainmaroT ciMBOJTbI ¢ MAKCHMATBHBIM 1 MUHUMAaJTbHBIM

MinValue KoJaMH (3TH CUMBOJIBI HC UMEIOT BHIMMOTO

PEeJICTaBICHNSA)

B npumepe npoaeMOHCTpUPOBAHO HCIIOJIB30BAHUE 3TUX METOJIOB.

using System;
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namespace ConsoleApplication

{
class Classl
{
static void Main()
{
try
{
char b ='B', ¢ ="\x63', d = \u0032'; /11
Console.WriteLine("{0} {1} {2}", b, c, d);
Console.WriteLine("{0} {1} {2}",
char.ToLower(b), char.ToUpper(c), char.GetNumericValue(d));
char a;
do 12
{
Console.Write("Beeaute cumBot: ™);
a = char.Parse(Console.ReadLine());
Console.WriteLine("Bsenen cumson {0} . ero xox - {1} ",
a, (int)a);
if (char.IsLetter(a)) Console.WriteLine("byxsa");
if (char.IsUpper(a)) Console.WriteLine("Bepxwuii per.");
if (char.IsLower(a)) Console.WriteLine("Hrxuuii per.");
if (char.IsControl(a)) Console.WriteLine("Yupasnsrommii');
if (char.IsNumber(a)) Console.WriteLine("Ywucio");
if (char.IsPunctuation(a)) Console.WriteLine(*'Paznenurens");
} while (a!="q");
¥
catch
{
Console.WriteLine("Bo3uukiio uckitouenune");
return;
¥
¥
by
by

B omepatope | omnmcaHbl TpU CHMBOJIBHBIX NEepeMEHHbIX. OHHU
WHULMATU3UPYIOTCS  CUMBOJIBHBIMU ~ JIUTEpAlaMd B Pa3NU4HbBIX  (opMax
npencrasieHus. Jlanee BHIIONHSIOTCS BBIBOJ U IPe0Opa30BaHUE CUMBOJIOB.

B nukie 2 aHamusupyercss BBOAMMBIN C KIIABUATYpbl CUMBOJ. MOXKHO
BBOJMTh W YIPABJSIOIINE CHMBOJIBI, HUCIONB3ys coueraHue knaBumu Ctrl c
naruHckuMu OykBamu. [Ipu BBOge wmcmonb3oBaH Meton Parse, mpeoOpasyromuid
CTPOKY, KOTOpasi JIOJDKHA COJICPIKaTh CUHCTBCHHBI CUMBOJ, B CHMBOJ THMa Char.
IlockOnbKy BBOIWTCS CTPOKA, BBOJ KaXKJIOIO CHMBOJIA CIIEAYET 3aBeplIarh
HaxkaTheMm KiaBuium Enter. Ilukn BeIONHSIETCS, MOKa MOJb30BAaTEIb HE BBEIET
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CUMBOJI (.

BbeIBOT cMMBONIa COTMPOBOXAAETCS €r0 KOIOM B JACCATHYHOM Buae. [l
BBIBOZIa KOJla HCIIONB3YyeTCS SIBHOE IMpeoOpa3oBaHHE K IeJoMy THIY. SIBHOE
npeoOpa3oBaHuE U3 CUMBOJIOB B CTPOKH 1 00paTtHO B C# HE CyIlleCTBYET, HESIBHBIM
e o0pazoM J1r000# 00BEKT, B TOM YHUCJIE U CUMBOJI, MOXKET OBITh NPeoOpa30BaH B
CTPOKY, HaIpuMep:

string s ='k' + '0' + '1'; // pe3yabrar - crpoka "Kot"

[Tpu BBOAEC M Ipe0Opa30BaHUU MOTYT BO3ZHUKATh UCKITIOYUTEIIbHBIE CUTYaIlHH,
HalpuMep, €CIAW TOJb30BaTeib BBEAET IYCTYIO CTPOKY. IS «MSTKOTO»
3aBepIICHUS MTPOTPaMMBbI MMPEIYyCMOTpEHa 00pabOTKa NCKITIOUYEHUH.

Maccuent cumeonoe

MaccuB CUMBOJIOB, KaK 1 MacCUB JIFOOOr0 MHOTO THUIIA, IOCTPOEH Ha OCHOBE
0a3oBoro kjacca Array, HEKOTOpbIE€ CBONCTBA M METOJbl KOTOPOro ObLIN
nepeuncieHsl B Tabn. 11. [IpuMeHeHune 3TMX METOIOB MO3BOJIAECT 3((HEKTUBHO
pemarb HEKOTophle 3aaa4u. [Ipumep ucnoab30BaHMs MaCCUBA CUMBOJIOB:
using System;
namespace ConsoleApplication

{

class Classl

{

static void Main()
{

char[Ja={'m',a,'s,'s,'I','v' }; /1
char[] b = "a posa ynana na namy azopa". ToCharArray(); // 2
PrintArray("Ucxonublii maccus a:", a);
int pos = Array.IndexOf(a, 'm");
a[pos] = "'M’;
PrintArray("M3menennsiii maccus a:", a);
PrintArray("Ucxonubiit maccus b:", b);
Array.Reverse(b);
PrintArray("U3menennsiii maccus b:", b);

by
public static void PrintArray(string header, Array a )

{
Console.WriteLine(header);
foreach (object x in a’) Console.Write(x);
Console.WriteLine("\n");

}
k
}

Pe3ynbrar paGoThl MPOTPaMMBbI:
Hcxonnpiii MaccusB a:
massiv
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HM3MeHEeHHBIM MacCuB a:
Massiv

Hcxonnaeiii maccus b

a po3a yraja Ha Jamny azopa
W3meHeHHbINH Maccus b:
apo3a ymaJ aH ajamny azop a

CHUMBOJIEHBINT MacCHB MOXKHO WHHUIIMAJIU3UPOBATh, JIMOO HEMOCPEICTBEHHO
3a/1aBasi ero ayeMeHThl (omeparop 1), mubo npumensist meton ToCharArray kimacca

string, KOTOpBIA pa30dMBAET MCXOJHYIO CTPOKY Ha OTAEIbHBIE CHMBOJIBI (OIEpaTop
2).

Cmpoxu muna String

Tun string, npegHa3HaYeHHBIA 171 pabOTHI CO CTPOKAMU CHMBOJIOB B
xogupoBke Unicode, sBuseTrcss BcTpoeHHbIM TunoM C#. EMy COOTBETCTBYET
0a30BbIi Ki1acc System.String Oubmuorexku .NET.

Co3znaTh CTPOKY MOKHO HECKOJIBKHMH CIIOCOOaMU:
string S; // HUIMATHA3AITIS OTIIOKEHA
string t = "'qQQ"; // “HUIIMATU3AINS CTPOKOBBIM JINTEPAIOM
string u = new string(' ',20); // koHCTpYKTOP co3/1aeT cTpoky u3 20 mpodesioB
char[Ja={'O','0O'",'O'}; // maccuB [Isi HHUIIMATU3AIIUN CTPOKU
string v = new string( a ); // co3manue 13 MaccuBa CUMBOJIOB

JUIst CTPOK ONpeesIeHbl CAEAYOINE ONEPALINHN:

* IprCBauBaHuE (=);

* MPOBEpKa Ha PaBEHCTBO (==);

* MpOBEpKa Ha HEPABEHCTBO (! =) ;

* oOparenue 1o uuaekey ([ 1) ;

* crieryieHue (KOHKaTeHalus) CTpok (+) .

HecmoTpss Ha TO YTO CTPOKM SIBISIIOTCS CCHUIOYHBIM THUIIOM JaHHBIX, Ha
PaBEHCTBO M HEPABEHCTBO MPOBEPSIOTCS HE CCHUIKH, a 3HauYeHUs CTpok. CTpoku
paBHbI, €CJIM HMMEIT OJMNHAKOBOE KOJIMYECTBO CHUMBOJIOB M  COBIAJAIOT
MIOCUMBOJIBHO.

OOpatarhecst K OTAEIBHOMY AJIEMEHTY CTPOKH MO MHAECKCY MOXKHO TOJIBKO IS
MOJIyYEeHMS 3HAUEHHUS, HO HE JUISl €T0 U3MEHEHHS. DTO CBA3aHO C TEM, YTO CTPOKHU
TUTA String OTHOCATCS K TaK HA3bIBAEMBIM HEH3MEHSEMBIM THIIAM JaHHBIX
MeToapl, W3MEHSIOIMUE COAEP)KUMOE CTPOKH, HAa CaMOM JeJie CO3JAl0T HOBYIO
KOIINI0 CTpoKH. Heucrone3yemble <KcTapple>> KOIUU aBTOMATUYECKU YHAASIOTCS
COOPIIIUKOM MycCopa.

B kmacce System.String npearycMOTPEHO MHOXECTBO METOJIOB, TOJIeH U
CBOICTB, MO3BOJISIOIIMX BBIMOJHITH CO CTPOKAMHU MPAKTUYECKHU JIFOObIE TEUCTBUS.
OcCHOBHBIE JIEMEHTHI KJlacca MpUBEACHBI B Ta0J. 13.

Tabauua 13. OcHOBHBIE 2JIeMeHThI Kjacca System.String

HasBaunue Onucague

Compare CpaBHeHHE JIByX CTPOK B JeKCHKOorpapuiyeckoMm (andaBUTHOM)
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nopsiike. PasHble peanuzanuyu MeToja MO3BOJIAIOT CPABHHUBATH
CTPOKM U TIOJCTPOKM C ydyeToM U 0e€3 ydeTa perucrpa u
0COOEHHOCTEH HAIMOHAJIBHOTO MPE/ICTABICHUS JIaT U T. 1.

CompareOrdinal

CpaBHeHHE JBYX CTPOK MO KOJaM CUMBOJIOB. PasHbie
peanu3ali MeToia O03BOJISIOT CPaBHUBATh CTPOKH U
MOJICTPOKH

CompareTo CpaBHEHHE TEKYIIET0 3K3EMILIIPA CTPOKH C IPYroi CTPOKOM

Concat KonkareHanus cTpok. MeTon nonyckaer CUeIUIEHHE
MPOU3BOJIBHOTO YHCIIA CTPOK

Copy Co3naHne KoMK CTPOKH

Empty [Tycras cTpoka (TOJBKO JJIsl YTEHUS )

Format dopmaTupoBaHUE B COOTBETCTBHU C 3aJJaHHBIMU
cnenugukaropamu Gopmara

IndexOf, OmnpenelieHrue UHACKCOB TIEPBOTO H MOCIICTHETO BXOXKICHHUS

IndexOfAny, 3aJIaHHOM TOJICTPOKH HIIH JTFOO0OTO CHMBOJIA U3 33IaHHOTO

LastIndexOf,
LastindexOfAny

Habopa

Insert

BcraBka IIOACTPOKH B 3aTaHHYIO ITO3UITHUIO

Intern, Bo3sBpaiiiaet cchuiKy Ha CTPOKY, €CJIHM TaKas y>Ke CyIIeCTBYET.

Isinterned Ecnu cTpoku Her, Intern go6aBiseT CTpoKy BO BHYTPEHHUH
nyi, IsInterned Bo3spaniaer null

Join CnnstHue MaccHuBa CTPOK B €UHYIO CTPOKY. Mexny
DIICMEHTAMH MacCHBa BCTABJISIOTCS Pa3ICIUTEIIN

Length JlnmuHa cTpoku (KOJIMYE€CTBO CUMBOJIOB)

PadLeft, BrIpaBHUBaHKE CTPOKH T10 JICBOMY WJIM TIPABOMY KParo IMyTeM

PadRight BCTaBKH HY)KHOTO YHCJIa MPOOEIIOB B HAYaJIC WU B KOHIIE
CTPOKH

Remove YnasieHue noJCTPOKHU W3 3aJJaHHOM MMO3UIUU

Replace 3aMeHa BceX BXOXKJICHUH 3aJIaHHOW MOACTPOKHU UJIM CUMBOJIA
HOBBIMH TIOACTPOKOM MJIM CHMBOJIOM

Split PazgenseT cTpoKy Ha 3JIEMEHTBI, UCIIOJIb3YS 33JaHHBIC
pasaenuTend. Pe3yapTarsl TOMEIIAITCS B MACCUB CTPOK

StartsWith, BosBparaer true niau false B 3aBUCIMOCTH OTTOTO, HAYUHACTCSI

EndsWith WJIM 3aKaHYMBACTCS CTPOKA 33JJaHHOM MOJCTPOKOM

Substring Brlnenenre moacTpoKy, HaulHasl ¢ 3aJaHHOM TO3UIIUN

ToCharArray IIpeoOpazoBaHre CTPOKH B MACCHB CUMBOJIOB

ToLower, [Tpeobpa3oBaHue CUMBOJIOB CTPOKH K HHPKHEMY UJIM BEpXHEMY

ToUlpper pPErucTpy

Tim, VYnanenue npoOeioB B HaYaIe ¥ KOHIIE CTPOKH HJTH TOJBKO C

TrimStart, OJTHOTO ee KoHIIa (oOpaTHbIe Mo OTHOIIEHUIO K MeTonam PadLeft

TrimEnd u PadRight neiictus)

[TpumMep mpuMeHEHHsI METOIOB /Il pabOTHI CO CTPOKO# THMa String:
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using System;
namespace ConsoleApplication

{
class Classl
{
static void Main()
{
string s = "npekpacHas koposnesa Mzompma™;
Console.WriteLine(s);
string sub = s.Substring(3).Remove(12, 2); //1
Console.WriteLine(sub);
string [ ] mas =s . Split(* "); 112
string joined = string.Join(""! ', mas);
Console.WriteLine(joined);
Console.WriteLine("Bseaute ctpoky");
string x = Console.ReadLine(); /13
Console.WriteLine("Bsi BBenu cTpoky " + X);
double a =12.234;
intbh = 29;
Console.WriteLine("a = {0,6:C} b = {1,2:X}", a, b); //4
Console.WriteLine("a = {0,6:0.##} b={1,5:0.#' py0.'}", a, b );//5
Console.WriteLine("a = {0:F3} b={1:D3}", a, b);//6
}
}
b

PesynbraTr paboThl IpOrpaMMmsl:
npekpacHasi koposiesa M3omnpaa
KpacHas koposa M3oinbaa
npekpacHas! koposnena! M3oipaa
Beenure ctpoky

HE xouy!

Br1 BBEIM CTpOKY HE X0uy!
a=1223p.b=1D

a= 12,23 b =29 py6.
a=12,234b =029

B omneparope 1 BBINONHSIOTCS JABa IMOCIEAOBATEIBHBIX BBbI30BA METOOB:
MeTo; Substring Bo3BpalaeT MoOJCTPOKY CTPOKH S, KOTOpask COACPKUT CHUMBOJIBI
WCXONHOM CTPOKHM, HAYMHAsi C YETBEPTOr0 CHUMBOJIA. JlJIsi 3TOM MOACTPOKH
BBI3BIBAETCA METOJ Remove, ynansionmii U3 Hee ABa CUMBOJIA, HaYMHasA ¢ 12-ro.
Pesynbratr paboThl METO/Ia MPUCBAMBACTCS IEPEMEHHOM Sub.

Aprymentom metoma Split (omeparop 2) SBISETCS pa3leuTeNb, B JaHHOM
ciiydae - CHMBOJI TipoOerna. Mertom pasmensieT CTPOKYy Ha OTAENbHBIC CIIOBA,
KOTOpBIE 3aHOCATCS B MaccuB CTpok mas. Crarmueckuit meton Join (oH
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BBI3bIBACTCS Yepe3 MMs Kjacca) OObEOUHSET SJIEMEHThl MacCMBa mas B OAHY
CTPOKY, BCTaBJISIsI MEXKIy KaXA0M mapoit ¢jaoB cTpoky "! ",

B oneparope 5 ucnonb3yloTcsi Tak Ha3bIBAEMbIE MOJIB30BATENBLCKUE 1IA0TOHBI
dbopmarupoBanus. Ecnu mpumisiieTbcsi, B HUX HET HHUYETO CIOXKHOTO: TOCIe
JIBOETOYMS 33J]a€TCSl BUJ BBIBOJUMOTO 3HAYEHUSI TOCUMBOJIBHO, IPUYEM Ha MECTE
Ka)KJIOTO CUMBOJIA MOXKET CTOSITh 100 #, 11mbo 0. Ecnu ykazan 3Hak #, Ha 3TOM
MecTe OyleT BhIBeleHA Iudpa YKcia, eclii OHAa He paBHA Hymo. Ecnu ykazan 0,
OyzneT BeIBeneHa mobas nudpa, B Tom gucie u 0.

[Tonp3oBarenbCKkuil MAOJOH MOMKET TaKKe COAEpP’KaTh TEKCT, KOTOPBIA B
O0IIIeM cTyyae 3aKII04aeTcs B aloCTPOQBHI.

3 KoHTpOJIbHBIE BOIIPOCHI

1. Yro nonumaercs nog repmuHoM «. NET Framework»?

2. 3aBuCAT W TOpWIOKeHWs, paspabareiBaemMpie B .NET, or

1aTGopmebl?

Bo3MOxHO 11 co3manue reTeporeHHbIX npuiokeHuu B cpeae .NET?

UYro o3Hauaet abbpeBuarypa «CLR»?

SAsnsercs mu cpena CLR MHOTOA3BIYHON?

[IpuBenutre 0OOOIIECHHBIA CHUHTAKCUC OOBSBICHUS MEPEMEHHON Ha

sa3bIke CH.

7. IlpuBenure OOOOIICHHBIN CHUHTAKCUC MHUIMAIN3ALUUA NEPEMEHHOM
Ha s13b1ke CH.

8. Kakas mucrurumHa (BapuaHT KOHTPOJISl) TUIIOB TMPHUHSTA B SI3BIKE
C#?

9. KakoBbl ocHOBHBIE Kareropuu THUNOB B s3bike C#? Ilepeuncnure
ISATh MPOCTHIX TUIOB si3bIKa CH.

10.Yto moHmMaeTcs moj oONacThi0O BHIMMOCTH TIEPEMEHHOU B S3BIKE
C#?

11.Kak o6o3Ha4yaeTcs 00J1acTh BUTUMOCTH MIEPEMEHHOM B si3bike CH#?

12.Kak cOOTHOCHTCSI BpeMsl ’KU3HU TIEPEMEHHON 1 00J1acTh BUIUMOCTH?

13.IlpuBenuTe CHHTAaKCHC YCIOBHOTO oOfmeparopa B 0OIIeM BHUJE.
[IpowsmocTpupyiite ero pparMeHTOM MporpaMmel Ha sizbike CH.

14.TlpuBenuTe CHUHTAKCUC oOmeparopa BblOOpa B oO0HIEeM BHUJIE.
[IpounmmtocTpupyiite ero ¢parMeHTOM MporpaMMbl Ha sizbike CH.

15.Yt0 noHumMaeTcs o TEePMUHOM «ITPOCTPAHCTBO UMEH?

16.B ueM cocTouT Ha3HaYEHUE IPOCTPAHCTB UMEH B si3bike C#?

17.bnaromapsi KakoMy MEXaHU3MY ylaeTcs M30eXaTh KOJUTU3WA UMEH B
sa3bike CH#?

18.Kakoe mpoCTpaHCTBO WMEH HCIOJB3YeT CHUCTEMHas OuOImoTexa
NET Framework?

19.Kakoe nmpocTpaHCTBO UMEH UCIOJIb3YET CUCTeMHas Oubnuorexa C#?

20.B ueM cocTOUT Ha3HAUYEHUE TUPEKTUBHI using?

©o ok w
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21.Kakoif CHMBOJI UCIIONIB3YETCS A7l yKa3aHUs IOJTHOTO UMEHU 00bEKTa
B sA3bIke C#?

22 TlpuBeauTe CHHTAKCUC JUPEKTUBBI  USIng B o011eM BUJIE.
[IpousmocTpupyiite ero ¢pparMeHTOM MporpaMmbl Ha sizbike CH.

23.[lpuBequTe CUHTAKCUC OMUCAHUA TMPOCTPAHCTBA MMEH B OOIIEM
Buje. [IponsmocTpupyiite ero pparMeHTOM MporpamMMbl Ha SI3BIKE
C#.

24.0nummre CTpyKTypy IporpaMMebl Ha si3bike CH.

25.Kakue rpynmsl CHMBOJIOB BXOJAT B anipaBuT si3bika CH.

26.YTo Takoe ympaBJsIOLIUE MOCIEI0BATEIbHOCTH, U KAaKUM 00pa3oM
OHHM 33Jar0TCs?

27.Kak 3a1a10Tcs UACHTHPUKATOPDI?

28.I1lepeuncnuTe KiIrOUeBbIe coBa s3bika CH.

29.Kak onpenenutb KOHCTAHTY?

30.0OnumuTe BO3BMOXHOCTH BBOJIa-BbIBOJIA JAHHBIX.

31.0Onumute U3BECTHBIE BAM MaHUIYJISITOPBI BBOJIA-BBIBO/IA.

32.0nummTe onepaTop BbIOOpa case.

33.0numure ycloBHbIN onepatop if.

34.Kakue onepaiyivi OTHOIIICHUSI BbI 3HAETE.

35.KakoB npuoOpHUTET JTOTUYECKUX BHIPAKECHUIM.

36.Kakue BuIbI OIepaTopoB IMUKJIA CYIIECTBYOT.

37.0mnummure onepaTrop LUUKIA C MPEAYCIOBUEM.

38.0nummTe oneparop MUKIIA ¢ TTOCTYCIOBUEM.

39.0nmmmTe oneparop IUKIIA ¢ TapaMeTPOM.

40.ITepeuncnure onepaTopsl Mepeaad yupaBIeHUsI.

41.Kakoe HazHaueHue oneparopa break.

42.Kakoe Ha3HaueHHE oreparopa continue.

43.Kakoe HazHaueHue omneparopa return.

44 Kakoe HazHaueHUE omeparopa goto.

45.Kak ompenenuTh MacCuB?

46.Kak npouHUIIMATU3UPOBATH MACCUB?

47.Kakue BapuaHThI OOBSIBICHHS C MHUIMAIM3AIMEH BbI 3HaeTe?

48.Kak 00paTtuThCcs K 3JIEMEHTY MaccuBa?

49.Kak 00bSIBUTH MHOTOMEPHBII MaccuB?

50.Kak nmponHHIIMAIU3UPOBATH MHOTOMEPHBIN MacCUB?

51.Kakue BHUIbI CTPOK CyIIECTBYIOT B CH#?

52.Kak 00bsBuTh C-cTpOKY?

53.Kak ocyIecTBisieTcss BBOJI-BbIBOJ] CTPOK?

54.Kakue onepanuu HaJl CTPOKaMH Bbl 3HaeTe?

55.I1lepeuncnure onepanuu Haj CUMBOJIaMu?

4 3aganue
1. Co31aTh HOBBIM MPOEKT.
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2. Hamucarps mporpamMmbl B COOTBETCTBUM C BAPUAHTOM 33JIaHUS U3 MTYHKTA
51mu5.2.

3. OTnaguTh U MPOTECTUPOBATH MIPOTPAMMY.

4. BapuaHT ompenensercs CoriiacHO HOMEPY CTYJEHTa B CITUCKE TPYIIIIHI.

S BapuaHThl 3aaHUH
5.1 Yopasasiiomue onepaTopbl M oNepaTopbl MUKJIA

anawmlomue onepamopbsl

Hanucare mnporpamMmy, KoTopass MO BBEIECHHOMY 3HAY€HHIO apryMEHTa
BBIYHCIIIET 3HAUeHUE PYHKIIUH, 3a]JaHHOI B BUje rpaduka. [lapamerp R BBOgUTCS
C KJIaBUATYPBHI.

i
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Onepamopul yukna:

. Imeercs cepuss M3MEPEHUN 3JIEMEHTOB TPEYTOJIbHUKA. [ PyIIbI 3JIEMEHTOB
MPOHYMEPOBaHbl. B cepun B MPOU3BOJIBHOM MOPSIAKE MOTYT BCTPEYAThCS
TaKue TPYIIIbI JIEMEHTOB TPEYTOJIbHUKA!

d. OCHOBAHHUE U BBICOTA;

b. 7aBE CTOPOHBI M Yro MEXAy HUMH (YTojl 3a7aH B paJfaHax);

C. TPH CTOPOHBI.
Pa3zpabotarh nporpammy, KoTopasi 3ampaniuBaeT HOMEp TPYIIbl AJIEMEHTOB,
BBOJIUT COOTBETCTBYIOIIUE ANEMEHTHI U BBIUUCIIAET IJIOMIAIb TPEYTOJIbHUKA.
BrluncneHns npekpaTuTh, €CJIM B Ka4€CTBE HOMEpPA Ipynibl BBeaeH 0.

. HauaB TpeHUpOBKH, CHOPTCMEH B MEpBbIi AeHb npodexan 10 km. Kaxnpriit
JIEHb OH yBEJIWYMBAJ JHEBHYI0 HOpMy Ha 10% HOpMBI MpeapIaylero aHs.
Kakoli cyMMapHbIil myTh TPOOEKUT CIOPTCMEH 3a 7 THEH?

. OnHoxknerouHast ameba Kaxaple 3 yaca JeauTcs Ha 2 KiIeTKd. OnpeneiauTs,
CKOJIbKO ame0 Oyner uepes 3, 6, 9, 12,..., 24 yaca.

. OKOJIO CTEHbl HAKJIOHHO CTOMT Majka JIuHOW X M. OIWH €€ KOHeEIl
HaxXOJUTCA HA PACCTOSHUM y M OT CTeHbl. OmpenenuTh 3HAUCHHE yIjla a
MEKTy TIAJIKOM U TOJIOM JIJIsl 3HAU€HHUH X = K M U y, U3BMEHSI0IIerocs oT 2 A0
3 M c marom h m.

. Y ryceii U KposmKoB BMecTe 64 mnambl. CKOJBKO MOXKET OBITh KPOJIMKOB H
rycei (yka3zarb BCe COUETaHMs)?

. CocTaBUTh aNrOpUTM PEIIECHUS 337a4U: CKOJIBKO MOXHO KYIHUTh OBIKOB,
KOpPOB U TeJAT, miats 3a Oeika 10 py0., 3a KopoBy — 5 pyO0., a 3a TeleHKa —
0,5 py0., ecau Ha 100 py6. Hago kynuthk 100 rooB ckora?

. CocraButh mporpamMmy sl TPOBEPKU yTBepxkKIeHUs: «Pe3ynbraramu
BBIMMCIEHHH 110 popmyne x° + X + 17 mpu 0 > x > 15 ABIAIOTCSA MPOCTHIE
yuciay. Bce pe3ynbrarhl BHIBECTH Ha DKPaH.

. Iloxynarenr nOJDKEH 3allaTUTh B Kaccy 5253 py0. Y Hero umerorcs
kymopsl o 1, 5, 10, 50, 100, 500 u 1000 py6. CxojbKO KyIIOp pa3HOTO
JIOCTOMHCTBA OTJACT TOKyMNaTelb, €CJIM OH HAauyMHAeT IUIATUTh C CaMbIX
KPYIHBIX Kymtop?

. BExxeMecsiunast cTumeHamsl CTyJIeHTa cocTaBisger A py0., a pacxoapl Ha
MIPOKUBAHUE TIPEBBIIAIOT CTUIIEHANIO U COCTaBIAIOT B py0. B mecsi. Poct
LEH €XEMECSYHO yBenuuuBaeT pacxoipl Ha 3%. CocTaBbTe Nporpammy
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pacueTa CyMMBbI JIEHET, KOTOPYI0 HEOOXOJMMO €IUHOBPEMEHHO MOMPOCHUTD Y
poauTeNe, 4To0bl MOXHO ObLIO TPOXWUTh y4eOHBIM ToA (10 Mecsues),
UCIIOJIb3YS TOJBKO 3TH JCHBI'M U CTUIICHIUIO.

10. CocraBuTh mporpamMmy, KOTOpasi TMedaTaeT TaOJMIly YMHOXEHUS W
CJIOKCHMSI HATYPAJIbHBIX YUCEJ B IBOMYHON CUCTEME CUMCIICHUS.

11.CocrtaBuTh mporpamMmy, KOTopas redaraer Tabluily YMHOKECHUS U CIOKCHUS
HATypaJbHBIX YHCEJ B YETHIPEXPUUHON CUCTEME CUUCIICHHUS.

12.CocTaBuTh Iporpammy, KoTopas rnedaraeT TaONuily YMHOKEHUS U CIIOKEHUS
HATypaJbHBIX YUCET B BOCBMEPUYHON CHCTEME CUHUCIICHHUS.

13.CocTaBuTh mporpammy, KoTopas rneJaraeT TaONuily YMHOKEHUS U CIIOKEHUS
HATypaJbHBIX YHUCET B IIECTHAIATEPUYHON CUCTEME CUMCIICHUS.

14. Haiitu cymMMy BCcex n-3Ha4HbIX yucel, KpaTHbIX k (1 <n <4).

15. Iloka3are, uto mst Bcexn=1, 2, 3, ..., N
(15+25+...+n5)+(17+27+..+n7)=2(1+2+ .. +n)l

16.3amenuTh OyKBBHI IU(PpaMu Tak, YTOOBI COOTHOIICHHE OKAa3ajJOCh BEPHBIM
(onuHaKOBBIM OyKBaM COOTBETCTBYIOT OJMHAKOBBIE HU(PHI, pa3sHbIM —
pasHble):
XPYCT - I'POXOT = PPPPPPPPPPP.

17.CoctaButh mporpamMmy, KOTOpasi HaxXxOIUT HauOOJbIIee 3HAYCHUE
OTHOIICHUS TPEX3HAYHOTO YHCIIa K CyMMe ero 1udp.

18.BBIYMCIATh CYMMY KOJOB BCE€X CHMBOJIOB, KOTOPHIE B ITUKIIC BBOISATCS C
KJIaBUATYPHI 10 HAXKaTHsI Ha KiaBuiry Esc.

19.BbUMCANTh KOJMMYECTBO TOYEK C IIEJIOYMCICHHBIMU KOOPIWHATAMH,
HaxongIuxcs B kpyre paguyca R (R > 0).

20.Haneuatarp B BO3pacTalomeM TMOPSAKE BCE TpPEX3HAYHbIE YHCIA, B
JECATUYHOMN 3aMMCH KOTOPBIX HET OJMHAKOBBIX MU (Omepanuu ASICHUS 1
HAXOXKJICHUS OCTaTKa OT JIEJICHUS] HE UCTIOIb30BaTh).

5.2 MaccuBbI M CTPOKH

OonomepHble maccuenl:

1. B oagHOMEpHOM MacCHBE, COCTOSIIIIEM M3 N BEIICCTBEHHBIX
9JIEMEHTOB, BEIUMCJIUTH:
* CyMMY OTPHULATEIIbHBIX AJIEMEHTOB MACCUBA;
* TMPOU3BEICHUE DJIIEMEHTOB MAacCCHUBA, PACIOJIOKEHHBIX MEXKIY
MaKCHUMaJIbHBIM 1 MUHUMAJILHBIM JICMEHTAMH.
YHopsa0uuTh 3JIEMEHTHI MACCUBA MO BO3PACTAHUIO.

2. B omHOMEepHOM MaccuBe, COCTOSAIIEM U3 N BEHIECTBEHHBIX
2JIEMEHTOB, BLIYNUCIIUTD:
* CyMMY HOJIOKUTEBHBIX JIEMEHTOB MaCCHUBA;
* IMPOU3BEICHUE JJIEMEHTOB MACCHUBA, PACHOJIOKEHHBIX MEXIY
MAKCUMaJIbHBIM 110 MOIYJIKD W MHUHUMAJIBHBIM II0 MOMIYJIO
dJIEMEHTAMH.

48



YIopsiiounTh 3IE€MEHTHI MACCHBA TT0 YOBIBAHUIO.

B onmHomMepHOM MaccuBe, COCTOSIIIEM M3 N HEJIOYUCICHHBIX
AJIEMEHTOB, BBIYHUCIIUTS:

* POU3BE/ICHUE AIEMEHTOB MacCHUBa C YETHBIMU HOMEpaMu;

* CyMMY DJIEMEHTOB MAacCHBa, PACIOJIOKEHHBIX MEXKIY MEPBbIM U
MOCJICTHAM HYJEBBIMU 3JIEMEHTAMH.

[IpeoOpazoBaTh MaccMB TakuM o00pa3oM, 4YTOOBI  CHauaja

pacrnojlaraiicb BCE€ IOJOXKHUTEIbHBIE 3JEMEHTHI, a MOTOM — BCE
OTpHUILIATEIIbHBIC (971EMEHTHI, paBHbIC HYJIIO, CUUTATh
MOJIOKUTETLHBIMU).

B omHOomMepHOM MaccuBe, COCTOSIIIEM W3 N BEIIECTBEHHBIX
AJIEMEHTOB, BEIYHCIIUTS:

* CyMMY 3JICMEHTOB MacCHBa C HCUETHRIMH HOMEPaMHU;

* CyMMY DJIEMEHTOB MAacCHBa, PACIIOJIOKCHHBIX MEXKIY MEPBbIM U
MOCJIETHUM OTPUIIATEIHHBIMH 3JIEMEHTAMHU.

C>xaTh MaccuB, ylalluB U3 HETO BCE JIEMEHTHI, MOJIYJb KOTOPBIX HE
npeBbiaeT equHuity. OcBoOOIUBIIMECS B KOHIIE MaCCUBA DJIEMEHTHI
3aMOJHUTH HYJISAMH.

B omHomMepHOM MaccuBe, COCTOSIIIIEM W3 N BEIIECTBEHHBIX
AIIEMEHTOB, BHIYHUCIIUTS:

* MAKCUMAaJIbHBIA SJIEMEHT MacCHBa;

* CyMMy D3JIEMEHTOB MAacCCHBA, PACIOJIOKCHHBIX JO IOCJICIHETO
MTOJIOKUTEIILHOTO DJIEMEHTA.

C>xaTh MacCHB, yIaluB W3 HETO BCE JJIEMEHTHI, MOAYJIb KOTOPBIX
HaXoauTCsl B MHTepBasie [a, b]. OcBoOoOMBIIMECS B KOHIIE MaccHBa
AIIEMEHTHI 3aITOJIHATH HYJISIMU.

B omHomepHOM MaccuBe, COCTOSIIIIEM U3 N BEIIECTBEHHBIX
AJIEMEHTOB, BHIYHCIIUTS:

* MUHUMAaJIbHBIN JIEMEHT MAaCCHBA;

* CyMMY DJIEMEHTOB MAacCHBa, PACIIOJIOKCHHBIX MEXIY MEPBHIM U
MOCJICTHAM TOJIOKUTEIbHBIMU DJIEMEHTAMH.

[IpeoOpazoBate MaccMB TakuMm  oOpa3oM, dTOOBI  CHayaja
pacrmojlarajiich BC€ JJIEMEHTHI, paBHbIE HYIIO, a TOTOM — BCE
OCTaJIbHBIC.

B omHOMEpHOM MaccuWBE, COCTOSIIEM M3 N IEJOYUCICHHBIX
AJIECMEHTOB, BEIYHMCIINTS:

* HOMEp MaKCUMaJIbHOTO 3JICMEHTA MACCUBA;

* TIPOM3BEACHHE DJJIEMCHTOB MAaCCHBA, PACIIOJOKCHHBIX MEXIY
TIEPBBIM M BTOPBIM HYJICBBIMU 3JIEMCHTAMH.

[IpeoOpazoBaTth MaccuB TakuM 00pa3oMm, 4YTOOBI B TEPBON €ro
MOJIOBUHE PACTOJarajvuch OJJIEMEHTHI, CTOSBIIME B HEYETHBIX
MO3UIIUSX, @ BO BTOPOU MOJIOBUHE — JIEMEHTHI, CTOSIBIIIUE B YETHBIX
MTO3UIIUSIX.
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8. B omHOMEpHOM MaccuWBe, COCTOAMEM #3 N  BEMIECTBEHHBIX
2JIEMEHTOB, BBIYHCIIUTD:
* HOMEp MUHUMAJILHOTO 3JIEMEHTa MacCUBa;
* CyMMY D3JIEMEHTOB MAacCHBa, PACHOJIOKCHHBIX MEXIY IEPBBIM U
BTOPBIM OTPHUIATEILHBIMHU AJIEMEHTAMH.
[IpeoOpazoBaTh MaccHUB TakuM oOpa3oM, UYTOOBI CHayaja
pacrojaraJiich BCE DJIEMEHTBI, MOJYJIb KOTOPBIX HE IPEBBHIIIAET
€MHUILY, a TOTOM — BCE OCTaJIbHBIC.

9. B omHOMEpHOM MacCHWBE, COCTOSAIEM H3 N  BEMIECTBEHHBIX
3JIEMEHTOB, BBIYMCIIUT:
* MAaKCUMAaJIbHBIN MO MOJYIIO AJIEMEHT MacCHUBa;
* CyMMY 3JIECMEHTOB MAacCHBa, PAaCHOJIO)KCHHBIX MEXIY IMEPBBIM U
BTOPBIM MOJIOKUTEIbHBIMH 3JIEMEHTaMU.
IIpeoOpazoBaTh MacCMB TakKuM OOpa3oM, UYTOOBI AJIEMEHTHI, PaBHBIC
HYJIIO, PacIiojarajifich IMOCje BCEX OCTaJbHBIX.

10.B omgHOMEpHOM MacCHBE, COCTOSAIIEM W3 N  IEJIOYUCICHHBIX
9JIEMEHTOB, BBIUKCIIUTD:
* MUHUMAJIBHBIA 110 MOAYJTIO DJIEMEHT MaCCHBa;
* CyMMYy MOJYJIEH DJJIEMEHTOB MAacCHUBa, PACIOJIOKECHHBIX IOCIE
MIEPBOTO JIEMEHTA, PABHOTO HYIIIO.
[IpeoOpa3zoBaTh MaccuB TakuM 0Opa3oM, 4YTOOBI B MEPBOM €ro
MOJIOBUHE  pacIoiaraliuCh  JJIEMEHTBI, CTOSABIIME B  YETHBIX
MO3UIUSAX, 4 BO BTOPOWM IMOJOBUHE — DJIEMEHTHI, CTOSBIIUE B
HEYETHBIX MMO3UIUIX.

11.B oaHOMEpHOM MacCHUBE, COCTOSIIIEM U3 N  BEIIECTBEHHBIX
2JIEMEHTOB, BBIYHCIIUTD:
* HOMEp MHHUMAJILHOTO 110 MOJYJIIO 3JIEMEHTA MAaCCHBa;
* CyMMYy MOXYJIEH DJJIEMEHTOB MAacCHBa, PACIOJIOKEHHBIX MOCTe
MIEPBOTO OTPUIIATEIBLHOIO JIEMEHTA.
CxaTh MacCHB, yIaJuB M3 HETO BCE DJIEMCHTHI, BEIMYMHA KOTOPBIX
HaxoAUTCs B mHTepBaie [a, b]. OcBoOoauBIINECS B KOHIIE MacCHBa
AJIEMEHTHI 3aITOTHUTD HYJISIMH.

12.B ogHOMEpHOM MAacCHUBE, COCTOSIIIIEM M3 T BEIIECTBEHHBIX
2JIEMEHTOB, BLIYMCIIUTD:
* HOMEp MAaKCUMAJILHOTO 110 MOAYJIIO 3JIEMEHTa MaCCHUBa;
* CyMMY DSJIEMEHTOB MAacCCHUBa, PACIOJOXKEHHBIX IIOCJE IEePBOTO
ITOJIO’KUTEJILHOTO DJIEMEHTA.
[IpeoOpazoBaTh MaccMB TakuM o0pa3oM, 4YTOOBl  CHauyaja
pacroiarajiichb BC€ DJJIEMEHTHI, lieJlasgs YacTh KOTOPBIX JICKHUT B
uHTepBase [a, b], a motom — Bce ocranbHbIE.

13.B oagHOMEpHOM MAacCHBE, COCTOSIIIEM M3 1 BEIICCTBCHHBIX
9JIEMEHTOB, BEIUHMCIIUTD:
* KOJIMYECTBO DJIEMEHTOB MAacCHBa, JIC)KAIUX B JHAIla3oHe OT A JI0
B;
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* CyMMy DIIEMEHTOB  MAaCCHBA, PACIOJIOKEHHBIX  TIOCIE
MaKCUMAaJIbHOTO 3JICMEHTA.
VYopsiiouuTh 371€MEHTHI MacCHUBA 1O YOBIBAHUIO MOIYJICH.

14.B omHOMEpPHOM MAacCHBE, COCTOSIIEM W3 T BEIICCTBCHHBIX
AIIEMEHTOB, BEIYHUCITUTH:
* KOJIMYECTBO AJIEMEHTOB MAaCCHBa, PaBHBIX HYIIO;
* CyMMy DJJEMEHTOB  MAacCHBa, pACIOJOXCHHBIX  IOCIE
MUHHAMAJILHOTO DJIEMEHTA.
YHopsAa0YUTh AIEMEHTHI MacCHBa IO BO3PACTAHHUIO MOAYJICH.

15.B oaHOMEpHOM MAacCHUBE, COCTOSIIIEM M3 1  BEIIECTBEHHBIX
AJIECMEHTOB, BEIYHCIIUTS:
* KOJIMYECTBO JIEMEHTOB MaccuBa, bonbiux C;
* TMPOU3BEACHHE OHIEMEHTOB MAaCCHBA, PACHOJIOKECHHBIX TOCIE
MaKCHUMAaJIbHOTO TI0 MOJIYJTIO DJIEMEHTA.
[IpeoOpazoBath MaccMB TakuM o0pa3oMm, 4YTOOBI  CHauasa

paciojaarajiucCb BCC OTPHULOATCIIBHBIC J3JICMCHTBI, a4 IIOTOM — BCC
ITOJIOKHUTCJIIBHBIC (BHCMCHTLI, PaBHBIC HYIIIO, CUUTAaTb
HOJIO)KI/ITGJIBHI)IMH).

16.B oagHOMEpHOM MAacCHBE, COCTOSIIIIEM M3 T BEIICCTBEHHBIX
SJIEMEHTOB, BBIUKCIIUTD:
* KOJIMYECTBO OTPUIIATEIHHBIX DIEMEHTOB MACCHBA;
* CyMMYy MOXyJeH 53JEMEHTOB MAacCHBa, PACIHOJOKEHHBIX IOCIE
MHUHHUMAJIEHOTO TI0 MOJYJTIO DJIEMEHTA.
3aMEHUTH BCE OTPHUIIATEIBHBIC DJIEMEHTH MacCHBA WX KBaJpaTaMu H
YHOPSIOYNTD AIEMEHTHI MACCHBA TTO BO3PACTAHUIO.

17.B ogHOMEpHOM MacCHBE, COCTOSAIIEM W3 M IEJIOYUCICHHBIX
SJIEMEHTOB, BBIUHMCIIUTD:
* KOJIMYECTBO MOJIOKUTEIBHBIX JJIEMEHTOB MacCHBa;
* CyMMY DJICMEHTOB MAacCHBa, PACIIOJIOKEHHBIX IOCJIE IMOCIICTHETO
AJIEMEHTA, PABHOTO HYIIIO.
[IpeoOpazoBate MaccMB TakuMm  oOpa3oM, dYTOOBI  CHauaja
pacrioiarajimch BCe JIEMEHTHI, 11eJ1asi YaCTh KOTOPBIX HE MPEBHIIIACT
€IUHUILY, a TIOTOM — BCE OCTaJIbHBIC.

18.B oaHOMEpHOM MacCHUBE, COCTOSIIIEM M3 M  BEIIECTBEHHBIX
DJIEMEHTOB, BHIYHCIIUTD:
* KOJIMYECTBO DJIEMEHTOB MaccHuBa, MeHbIINX C;
* CyMMY IICJIBIX YacTEH AJIIEMEHTOB MacCHBa, PACIOJIOKEHHBIX TIOCIIe
MOCJIEAHETO OTPUIIATEIIBHOTO JIEMEHTA.
[IpeoOpa3zoBaTh MaccMB TakuM 0o0pa3oM, 4YTOOBl  CHauaja
pacrioiaraJimch BCE DJIEMEHTBI, OTIMYAIOIIUECS OT MaKCHMAaJIbHOTO
He 0osee yeM Ha 20%, a MOTOM — BCE OCTAJIbHBIE.

19.B opgHOMEpHOM MAacCHBE, COCTOSIIIEM M3 1 BEIICCTBEHHBIX
9JIEMEHTOB, BHIUHMCIIUTD:
* MPOM3BENICHNE OTPUIIATEIHHBIX YJIEMEHTOB MACCHBA;
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¢ CYMMY HOJIOKHUTCIIbHBIX 3JICMCHTOB MACCHUBA, PACIIOJIOKCHHBIX 0
MaKCHMAJIBHOI'O 3JICMCHTA.
HN3meHuTh MMOPAOO0K CIICAOBAHUA 2JICMCHTOB B MACCHUBC Ha 06p&THI:II>i.

20.B OOHOMCPHOM MACCHUBC, COCTOAIICM M3 II BCHICCTBCHHBLIX

OJICMCHTOB, BBIYMCJIUTD:

¢ IIPOU3BCACHUC ITOJTOKUTCIBbHBIX 3JICMCHTOB MAdCCHUBA,

¢ CYMMY JJICMCHTOB MACCHBA4, PACIIOJIIOKCHHBIX 10 MHHHUMAJIBHOI'O
3JICMCHTA.

YHOPSII[O‘II/ITB 10 BO3pAaCTaHUIO OTACIIBHO OJJICMCHTBI, CTOSAINHNC Ha
YCTHBIX MECTax, U DJICMCHTHI, CTOAIIIMEC HAa HCUCTHBIX MCCTAax.

Mmnozomepnuie maccugwl:

1.

JlaHa 1emounciieHHas: IpsMOyrojibHast MmaTpuna. OnpeaenuTs:

* KOJUYECTBO CTPOK, HE COJAEpP)KAIUX HU OJIHOTO HYJIEBOTO
AJIEMEHTA;

* MakCMMaJbHO€ W3 YMCEJ, BCTPEYAIOIIUXCS B 3aJaHHON Marpulle
OoJiee OJTHOTO pasa.

JlaHa 1eouMCIICHHass TpsSMOYrojibHas wmatpuna. OnpeaenuThb
KOJIMYECTBO CTOJIOLIOB, HE COJACPKAIUX HHU OJIHOTO HYJIEBOTO
AJIEMEHTA.

XapakTEepUCTUKON CTPOKU LIEJIOYMCIEHHONM MAaTpUllbl HA30BEM
CyMMYy €€ TIOJIOXKUTEIbHBIX YETHBIX »dJeMeHTOB. IlepecTtapisis
CTPOKM 3aJJaHHOW MAaTpPHUIlbl, PACHOJOXKHUTh WX B COOTBETCTBUU C
POCTOM XapaKTEPUCTHK.

JlaHa nenounciieHHas: IpsMOYrojibHast MmaTpuna. OnpeaenuTs:

* KOJIMYECTBO CTOJOIIOB, CONEpXKAIIUX XOTA OBl OJUH HYJIEBOU
AJIEMEHT;

* HOMEp CTPOKH, B KOTOPOM HAaxXOJUTCA camasl JJIMHHas cepus
OJIMHAKOBBIX AJIEMEHTOB.

JlaHa nienourciieHHas KBajaparHasi marpuiia. OnpenenuTh:

* IIPOU3BEJICHUE DJIEMEHTOB B TEX CTPOKAaX, KOTOPbIE HE COAepKar
OTPHUIIATEIIHBIX AIIEMEHTOB;

* MakCUMyM CpE€Id CyMM DJIEMEHTOB JWaroHajiei, MnapajieibHbIX
[JIaBHOM JIMaroHaJIA MaTPHIIBIL.

JlaHa nenounciieHHas KBajaparHas marpuia. OnpenenuTb:

* CyMMy DOJIEMEHTOB B Te€X CTONOIlaX, KOTOphIE HE COAep Kar
OTPHUILIATEIIbHBIX AJIEMEHTOB;

* MHMHUMYM CpE€Id CYMM MOJYJIEM DJJIEMEHTOB JIHAroHAJIEH,
napauieIbHbIX TOOOYHON JUATOHATN MATPHUIIBI.

JlaHa 1ieounciieHHast mpsIMOyroJibHast Mmatpuiia. OnpeaenuTs:

* CYMMY 2JIEMEHTOB B T€X CTPOKaX, KOTOPBIE COJiepKaT XOTs Obl OJTUH
OTPHUIIATEJIbHBIN 2JIEMEHT;

* HOMEpa CTPOK U CTOJOIIOB BCEX CEIOBBIX TOUEK MATPHUIIBI.
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Marpuia A wuMeeT CemIOBYH0 TOUKy Aijj, eciaum Ajj sBiIsieTcs
MHUHHMAaJIbHBIM 3JICMEHTOM B I-i CTPOKE M MaKCHUMAaJIbHBIM — B |-M
cToNIO1IE.

7. Jlnst 3a1aHHON MaTpHIIBI pa3MepoM 8X8 HalTh Takue K, mpu KOTOpBIX
K-s1 cTpoka MaTpuIlbl CoBIaaaeT ¢ K-M CTOIOIOM.

Haiitu cymmy 31€eMEHTOB B T€X CTPOKaX, KOTOPbIE CONEPKAT XOTs Obl
OJIMH OTPULATENBHBIN JIEMEHT.

8. XapakTepucTHUKOW CTONOIAa LIEJIOYMCICHHOW MAaTpUIbl Ha30BEM
CyMMYy MOJYJEH €ro OTpHUIIATEIIbHBIX HEUYETHBIX JJIEMEHTOB.
[lepectaBnsis cTONOLBI 3aJaHHOW MAaTPUIbI, PACIOJIOKUTH UX B
COOTBETCTBHH C POCTOM XapaKTEPUCTHK.

Haiitn cymmy 31€MEHTOB B T€X CTOJOLAX, KOTOPBIE COAEPIKAT XOTS
OBl OIMH OTPHULIATEILHBIN AJIEMEHT.

9. Cocensamu sneMeHTa Ajj B MaTpHlle Ha30BEM 3JIEMEHTHl Ay, T
i-l1sk=i+1,j-1=l=j+1,(kD = ). Onepauuss  CITIaKUBAHUSI
MaTpUIbl 1a€T HOBYIO MAaTPHUILy TOTO K€ pa3Mepa, KaKIblil SIEMEHT
KOTOpOM TMOJy4YaeTcs Kak cpefHee apu(MEeTHUEeCKOe HMEIOIIUXCS
COCeNe  COOTBETCTBYIOLIECTO  3JIEMEHTA HCXOJHOW  MaTpULBbI.
[Toctpouth pe3ynbrar CIIaXUBaHUS 3aJlaHHOW  BELIECTBEHHOM
Matpuisl pazmepom 10x10.

B crmaxeHHONM Marpule HAaUTH CyMMYy MOXYJIEW 3IIEMEHTOB,
PaCIIOIOKEHHBIX HUKE TIABHOM JUaroHallu.

10.OnemMeHT MaTpHIbl HA3bIBACTCS JIOKAJTLHBIM MUHUMYMOM, €CITU OH
CTPOrO MEHBIIE BCEX MMEIOLIMXCS y HEro coceneul (ompeneneHue
COCEJTHUX AJIEMEHTOB cM. B Bapuante 9). [logcuurarh KoIU4ECTBO
JOKaJIbHBIX MUHUMYMOB 3aJJaHHOM MaTpulbl pazmepom 10 x 10.
Haittu cymmy monynei 351eMEHTOB, PACIIONI0KEHHBIX BBIIIE NIABHOM
JMaroHaJH.

11.Koa¢dunmeHTsl cucTeMbl JMHEWHBIX ypaBHEHUH 3aJaHbl B BUJC
IPSIMOYTOJILHOM MaTpULbI. C MOMOIIIBIO JIOITYCTUMBIX
npeo0pa3oBaHU IPUBECTU CUCTEMY K TPEYTOJILHOMY BU]LY.

Haiitu konmuyecTBO CTPOK, cpefaHee apuPMEeTHUYECKOe 3SIEMEHTOB
KOTOPBIX MEHbBIIIE 3aJAHHON BEJIMUUHBI.

12.YioTHUTD 3aJlaHHYI0 MaTpUIly, yAalss U3 Hee CTPOKU U CTOJIOLIBI,
3aroJHEHHbBIC HYJISMH.

Haiftu HOMep mepBOl M3 CTPOK, coaepKallux XOTs Obl OAMH
MOJIOKUTEIBHBIN JIEMEHT.

13.OcymiecTBUTh IUKJIMYECKUM CIBUT DJIIEMEHTOB MPSIMOYTOJILHOM
MaTpHUIlbl HA N 3JIEMEHTOB BIIPABO WM BHU3 (B 3aBUCUMOCTU OT
BBCJCHHOTO pEXHMa), N MOXKET OBITh OOJIbIIIE KOJIMYECTBA
AJIEMEHTOB B CTPOKE WJIA CTOJIOIIE.

14.OcyuiecTBUTh HIUKIUYECKUIN CABUT AIIEMEHTOB KBAJAPATHOW MATPUIIBI
pasmepoM MxN BmpaBo Ha K 371€MEHTOB TakuM 00pa3oM: 3JIEMEHTHI
MEPBOM CTPOKU CIBHUTAIOTCS B TIOCIICTHUN CTOJIOCI CBEpXY BHU3, U3
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HEr0 — B NOCJEAHIOK CTPOKY CIIpaBa HAJIEBO, U3 HEE — B NEPBBIN
cTOJIOEL] CHU3Y-BBEPX, U3 HETO — B MEPBYIO CTPOKY; AJI OCTaJIbHBIX
DJIEMEHTOB — aHAJIOTUYHO.

15.]lana nienouncienHas npsMoyroyibHas Marpuna. OnpenenuTs HoMep
IEPBOTO U3 CTOJIOLOB, COJEPIKALIMX XOTs Obl OJUH HYJEBOU JIEMEHT.
XapaKkTepUCTUKOM CTPOKM LEJIOYMCICHHOW MAaTpHIBl HAa30BEM
CYMMY €€ OTPULATENIbHBIX YETHBIX 3JE€MEHTOB. [lepecTaBiss cTpoku
3a/IaHHOM MaTPULBI, PACIIONIOKUTh UX B COOTBETCTBHH C YOBIBAaHHEM
XapaKTEPUCTUK.

16.YHopsA04uTh CTPOKHU IEIIOUMCICHHON MPSMOYTOIBEHOM MAaTpPHUIIBI TIO
BO3PACTAHUIO KOJMYECTBA OJUHAKOBBIX 3JIEMEHTOB B Ka)KJIOM CTPOKE.
Haiitu HOMEp mepBOro u3 CTOJOIOB, HE COACPXKAIIMX HU OJHOTO
OTPHLIATEJIBHOTO JIEMEHTA.

17.1lyreM mepecTaHOBKM »SJIEMEHTOB KBAJpaTHOW BELECTBEHHOU
MaTpuipl JTOOUTBCSA TOTO, YTOOBI €€ MaKCHUMAaJIbHBI 3JIE€MEHT
HAXOJMJICS B JIEBOM BEPXHEM YIIIy, CIECAYIOIIUM 10 BEJIMYNHE — B
no3unuu (2, 2), cieayronuil no BeauuuHe — B no3uiuu (3, 3) u T.
1., 3aII0JIHUB TaKUM 00pa3oM BCIO INIaBHYIO AMArOHAaJb.
Haiitu HOMEp niepBOM H3 CTPOK, HE COIEpXKALIMX HU OIHOIO
IIOJIOKUTEIBHOTO JJIEMEHTA.

18./lana nenourciaeHHas mpsiMoyroiabHas Marpuia. OnpeneanTb:
* KOJIMYECTBO CTPOK, COAEPKAUIUX XOTS Obl OJTUH HYJIEBOU 3JIE€MEHT;
* HOMEp CToJ0Ila, B KOTOPOM HAaxXOIUTCA camMas JJIMHHAs cepus
OJIMHAKOBBIX DJIEMEHTOB.

19./lana nenounciaeHHas KBaaparHas Marpuia. OnpeaenuTs:
* CyMMy DJJEMEHTOB B Te€X CTPOKaX, KOTOpbIE HE COAEp>Kar
OTPHULIATENBHBIX 3JIEMEHTOB;
* MUHHMYM CpE€IM CyYMM D3JIEMEHTOB JMaroHajied, IMapajuleIbHbIX
IJIJaBHOM IMArOHAJIA MaTpPHLIBL.

20./lana uenoduciaeHHas npsMoyrojpHas Marpuna. OnpeneauTb:
* KOJIMYECTBO OTPHULIATEIBHBIX JIEMEHTOB B TE€X CTPOKAaX, KOTOPBIE
cofiepar XOTs Obl OJTUH HYJIEBOH 3JI€MEHT;
* HOMepa CTPOK U CTOJIOIOB BCEX CENJIOBBIX TOUEK MATPHULIBI.
Marpuna A4 wuMmeer CemIoBYHO TOUKy Ajj, eciaum Ajj sBiseTcs
MHUHHMAJIbHBIM 3JICMEHTOM B i-U CTPOKE M MaKCHMaJbHBIM — B |-M
CcTONIOIIE.

Cmpokoevlit mun

1. Hamumcars nporpaMmmy, KOTOpasi CdMTBIBAET U3 TEKCTOBOTO (paiiyia Tpu
MPEJIOKEHUS U BBIBOAUT UX B OOpaTHOM HOPSIIKE.

2. Hamucarp mnporpamMmy, KOTOpash CUMTBIBA€T TEKCT M3 (Qaina u
BBIBOJIUT HA SKPaH TOJIBKO MPEJIOKEHUS, COlepKallie BBEJIEHHOE C
KJIaBUATypBbl CJIOBO.
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3. Hanucarp mnporpammy, KoTopas CYHMTHIBACT TEKCT H3 (¢aiia u
BBIBOAUT Ha DKPaH TOJIBKO CTPOKH, COAEpPIKAIIME JBY3HAYHBIC YHCTIA.

4. Hamucarb mporpammy, KOTOpas CUUTBIBAE€T AHIIMMCKUI TEKCT W3
(pailyia 1 BBIBOAUT HA 3KPAH CJIOBA, HAYMHAIOIINECS C ITIACHBIX OYKB.

5. Hammcarp mnporpammy, KoTopas CYMTBIBACT TEKCT M3 (ailna u
BBIBOAUT €TI0 Ha HSKpaH, MEHsSIS MECTaMU KaXKJble JBa COCEIHUX
CJIOBA.

6. Hammcarp mnporpammy, KoTOopasi CUMTHIBAeT TEKCT u3 (¢aiina u
BBIBOJIUT HA SKPaH TOJBKO MPEIIOKEHNUS, HE COAEPIKALLUE 3aAATHIX.

/. Hammcarp mporpamMmy, KOTOpash CUMTHIBA€T TEKCT u3 (¢aiia u
ONpEENSIET, CKOJIbKO B HEM CJIOB, COCTOAIIMX HE Oojee 4eM u3
4yeThIpex OyKB.

8. Hammcarp mporpammy, KoTopas CYHTHIBACT TEKCT u3 (¢aiina u
BBIBOJUT HA OJKpPaH TOJBKO LMTAThl, TO €CTh IPEIJIOKEHHUS,
3AKJIFOYECHHBIE B KABBIUKH.

9. Hanucarp mnporpammy, KOTOpasi CUMTBHIBA€T TEKCT H3 ¢ailna U
BBIBOJIUT HA 3KPAaH TOJIBKO IPEIJIOKEHUS, COCTOSAIIME U3 3aJaHHOIO
KOJIMYECTBA CJIOB.

10.Hanucare nporpamMmy, KOTOpash CUMTBHIBAET AHIIIMICKUN TEKCT W3
(ailla ¥ BBIBOAUT Ha OSKpaH CJIOBAa TEKCTa, HayMHAIOIIMECS U
OKaHYMBAIOLIUECS HA I1aCHbIE OYKBHI.

11.Hanucare mnporpamMmmy, KOTOpash CUMTBIBA€T TEKCT M3 (Qailna u
BBIBOIUT Ha SKpPaH TOJBKO CTPOKH, HE COIEp)KalllUe JBY3HAUHBIX
qucen.

12.Hammcars mporpaMmy, KOTOpas CUMTHIBAET TEKCT W3 (Qailna u
BBIBOJIUT HA DKpaH TOJBKO MPEIJIOKEHHS, HAUMHAIOIIMECS C THUPE,
nepes; KOTOPbIM MOTYT HaXOJUTHCS TOJIBKO MPOOEIbHbIE CUMBOJIBL.

13.Hanucare mporpammy, KOTOpas CUMTHIBAET AHITIMHCKUMA TEKCT W3
daiima ¥ BBHIBONUT €ro Ha HSKpaH, 3aMEHHUB TMPOMUCHON KaXKIyIO
NepPBYIO OYKBY CIIOB, HAYMHAIOIIMXCS C TJIACHON OYKBHI.

14 Hanucates mporpamMmy, KOTOpas CUMTHIBAET TEKCT w3 (aitna wu
BBIBOAUT €r0 Ha 3KpaH, 3aMeHUB LUPpbI oT 0 10 9 crioBamMu «HOJIbY,
«OAVHY, «JIEBIThY, HAUNHAS KA XK10€ NPEIJIOKEHUE C HOBOM CTPOKH.

15.Hanucates nporpamMmy, KOTopasi CHUTBIBaeT TEKCT U3 (paiiia, HaXOIUT
caMo€ IJIMHHOE CIIOBO U OIPEAECIIAET, CKOJBKO Pa3 OHO BCTPETHIIOCH
B TEKCTE.

16.Hanucare mnporpammy, KOTOpas CUMTHIBA€T TEKCT M3 (Qaina u
BBIBOJIMT HAa DKpaH CHayaja BOIPOCHUTENbHbIE, a 3areM
BOCKJIULIATEIbHBIE MTPEAJIOKEHUS.

17. Hanucath mporpamMmy, KOTOpas CYMTBIBACT TEKCT w3 daina u
BBIBOJJUT €T0 Ha JKpaH, MOcie KaXIO0To MpenioxeHHus T00aBisis,
CKOJIBKO pa3 BCTPETUIIOCH B HEM BBEJIEHHOE C KJIABUATYPHI CIIOBO.

18.Hanucares mporpamMmy, KOTOpas CUMTHIBAET TEKCT u3 (paitna wu
BBIBOJIUT Ha SKPaH BCE €r0 NPEIOKEHUS B 00PaTHOM MOPSIIKE.
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19.Hanucares mporpaMmy, KOTOpash CUMTBHIBAET TEKCT U3 (Qailna u
BBIBOJUT Ha OKpaH CHauaja TMpeIoKEHUs, HauWHAIOIIUEeCs C
OAHOOYKBEHHBIX CJIOB, a 3aTEM BCE OCTAJIbHBIC.

20.Hamucarp mporpammy, KOTOpas CYHTBIBA€T TEKCT H3 (Qaiina u
BBIBOIUT Ha OJKpaH MPEIJIOKEHUS, COJEpKAllue MaKCHMaIbHOE
KOJIMYECTBO 3HAKOB IMYHKTYaIUH.
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TEMA 2. OCHOBHBIE IPUHIIUIIBI U OTAIIBI OOIIL. KJIACCbI 1
OBBEKTBI. SJIEMEHTBI KJIACCA. IIOJISI U METO/JIbl. CBOMCTBA
OBBEKTOB.

JlaGoparopHas paGora Ne 2

1 leab v nopsigok padoThbl
[ens paboThl — 03HAKOMUTBLCSA C MMOHSATHEM KJlacca U 00beKkTa B s3bike CH.

[Topsinok BBITIOJIHEHUS paOOTHI:
—  O3HAaKOMHTHCS C OMKUCAHUEM JIA0OPATOPHOU pabOTHI;
—  MOJYYHWTb 33JaHUE Yy NIPENOJIaBaTelIsl, CONIACHO CBOEMY BapHAHTY;
—  HamucaTh NPOrpaMMy U OTJIaUTh ee Ha DBM.

2 KparTkas Teopus

2.1 Beenenne B 00beKTHO-OPMEHTHPOBAHHOE IPOTrPAMMHUPOBAHHUE

Kak MbI BuauM okpyxaromuii Mup? OTBET 3aBUCHT OT HALIETO IPOLILIOTO.
VY4eHblid MOXKET BUAETh MUP KaK MHOXECTBO MOJIEKYJIIPHBIX CTPYKTYpP. XYI0XKHHUK
BUJIUT MUP Kak HA00p GopM M Kpacok. A KTO-TO MOXKET CKa3aTh, YTO MHpP — 3TO
MHOXKECTBO Belleil. BeposTHO, mepBasi MbIC/Ib, KOTOpas MNpHILJIa BaM B TOJIOBY,
KOIZIa BbI MPOYUTAIN 3TOT BOMPOC, ObLIA: KaKO€ 3HAYEHHWE MMEET TO, KaK KTO-TO
BUAUT MUP?

3710 nMeeT 00JbIIOe 3HaYEHUE Ul POTPaMMHUCTA, KOTOPOMY HE0OXOIUMO
HaIycarb MporpamMmy, SMYJIUPYIOLIYIO PEAIbHbIA MUP.

MBI BUIMM MHp KaK COCTaB/SIIOIIME €ro BEUIM, W, BO3MOXKHO, 3TO
paBuwibHO. JJoM — Bewb. IMy111ecTBO, KOTOPOE HAXOAUTCS B I0OME, — BelH. 10,
YTO BBl BBIKM/BIBAECTE, — BEILH, IOKYIIA€TE BbI BELIU. Belu, KOTOpbIE Mbl UMEEM,
HanpuMep, J0M, CAEIaHbl U3 JPYTHX BEIEH, TAKUX KaK OKHA WM JBEPH.

Texuuuecku roBops, Bemib (stuff) — 310 00bekT. To ecThb JOM — OOBEKT.
Bemu, KoTopple Haxomarcss B JIoMe, — OOBEKTh. Bemnm, KoTopble BbI
BbIOpAchIBa€Te, — OOBEKTHI, M BEIIH, KOTOPHIE Bbl XOTHTE KYyIOUTh, — TOXE
00beKkThl. Bce Mbl, HE3aBUCUMO OT HAILEro MPOLUIOro, BUAUM OKPYKAIOUIUH MUD
KaK MHOXECTBO OOBEKTOB. OOBEKT — 3TO: YeJIOBEK, MECTO, BEIllb, MOHITHE H,
BO3MOKHO, COOBITHE.

Jlyumuii cnoco6 M3y4uTh OOBEKTHI COCTOUT B TOM, YTOOBI HCCIENOBATh
HauOosee BaXKHbIM M3 HUX — Hac camMux. B Mupe 00BEKTHO-OPUEHTHUPOBAHHOTO
IPOTrPAMMUPOBAHUSI KXKIBIN U3 HAC paccMaTpuBaeTCsl Kak 0ObEKT. Mbl Ha3bIBaeM
ATOT OOBEKT — 4YesioBeK. YelloBeK, Tak ke Kak JIOM, MalllhiHa W JIF0OOW Ipyroi
OOBEKT peajbHOr0 MHpa, OMUCHIBAETCA C MOMOIIBIO JIByX HAaOOpPOB CBOWCTB: 1)
arpuOyTOB U 2) moBeneHus. ATpubyT — 9TO XapaKkTepucTuka oobekra. Hampumep,
y 4eJIOBEeKa €CTh UMs, paMuius, pocT u Bec. M, ¢pamunms, poct U BeC — 3TO
arpulyThl Bcex Jrofield. YenoBeka XapakTepu3yroT U COTHU IPYTUX aTpuOyTOB, HO
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MBI OCTAaHOBUMCS Ha 3TUX ueTelpex. [loBeneHne — 370 AeiicTBHE, KOTOPOE 0OBEKT
MOYKET OCYIIECTBUTh. YETOBEK MOXKET: CUJETh, CTOSITh, UATH WU O€XKaTbh, U 3TO HE
CUUTAs THICAY IPYTMX BAPUAHTOB IIOBEJCHHUSL.

Komy: MBaHn Iletpos 3aka3
345247, TioMeHb
SImckag, 11, xB. 45

Howmep 3akaza | [laTa 3akaza 3aka3zaHo Jara Cpok
yepes MOCTABKHU

AT345 12.02.2013 UPS 14.02.2013 15 nueit

KonuyectBo Homep HaumenoBaHnue Llena CymmMma
TOBapa

4 42 ITosorenne 100.00 400.00

pyo. pyo.

3 58 [Tomymika 250.00 pyO. 750.00 pyO.
CrouMocTh TOBapa 0e3 Hajlora 1150.00 pyO®.
Hamnor 0.00 py0.
HocraBka 44.00 py6.
Hroro 1194.00 py®.

Puc. 2.1. ®opma 3akaza — 3TO 00BEKT, XapaKTePU3yEeMbIii
aTpu0yTaMy U BapuaHTaMU [TOBEACHUS

Kaxnpiii u3 0OBbEKTOB aBTOMOOWJIb, CaMOJET, JIOKyYMEHT, (opma 3akasa,
XapaKTepu3yeTcss CBOMMM arpul0yTaMH M TOBEACHHEM. ATpUOYThl M BapUaHTHI
MOBEACHUS aBTOMOOWJISI M CaMoJIeTa JOBOJIBHO oO4yeBHUIHBI. O0a OHU HMMEIOT
HIMPHUHY, BBICOTY, BEC, Kojieca W JABUTarellb, a TaKKE€ MHOXECTBO JpPYTUx
arpuOyTOB. ABTOMOOWJIL U CAMOJIET MOTYT JIBUTaThCS B HEKOTOPOM HAaIlpaBJICHUH,
OCTaHAaBIIMBaTbCS W HAUMHATHh JIBUTATHCS B JIPYrOM HAlpaBICHUHU, TaKXKE OHHU
MOTYT OCYUIECTBJIATH COTHHM JAPYTHX JIEUCTBUHM (BapuaHTOB MoBeneHus). OIHAKO
CIIO)KHEE OMPEEIUTh aTprOyThl U BapUAHThI MOBEICHUS JOKYMEHTA WA (hOPMBI
3aka3a (puc. 1.1). Arpubyramu oObekTa — hopma 3aKasa SBJISIOTCS: UMsI KIIUEHTA,
aJipec KJIMEHTa, 3aKa3aHHbIA TOBAp, €ro KOJTUYECTBO, a TAKXKE JIpyras uHdopmarus,
KOTOPYI0O MOXKHO HaWTh B (popme 3akaza. BapuanTtel moBeneHus (popmbl 3akasza
BKJTIOUAIOT cO0p nHpopmaruu, Mmoaudukanuo nHhGopMauu 1 00paboTKy 3aKasa.

OOBEKTHI paccMaTPUBAIOT ABYMS criocoOaMu: 1) kak aOCTpaKTHbIE OOBEKTHI
U 2) KaKk peasibHble 00bEKThbl. AOCTPAKTHBI OOBEKT — 3TO ONMHMCAHUE PEATBHOTO
oObekTa. Hampumep, abCTpaKkTHBIN 4eOBEK — 3TO OMUCAHUE YEJIOBEKa, KOTOPOe
CONEPKUT aTpuOyThl M BapvaHTbl NoBeneHHs. BoT yeTwipe arpubyra, KOTOpHIE
MOTYT OBITh HalieHbl Yy aOCTpaKTHOTO uYejoBeKka (3TU arpulyThl TOJBKO
UISHTUPUIUPYIOT THUIl XapaKTepUCTUKH, HAMpUMeEp, HUMsS WM BEC, HO HE
OINPEAEIIAIOT CaMO UMsI WJIM 3HAYEHUE):

UM,

bamunus,
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pocT,

BEC.

AOCTpaKkTHBI OOBEKT UCHOJIb3YETCS KaK MOJENb NIl PealbHOrO OOBEKTa.
PeanbHbIi 4enoBeK UMEET BCe aTpuOyThl M BAPUAHTHI TIOBEICHUS, ONIPE/IeTICHHBIC B
a0CTpaKTHOM OOBEKTE, a TaKXe MOAPOOHOCTH, YIYUIEHHbIE B a0CTPaKTHOM
oObekTe. Hanmpumep, aGCTpakTHBIN YeOBEK — 3TO MOJIEIb PEaIbHOTO YeIOBEKa.
AOCTpaKTHBIN YEJIOBEK OIPEAEIISET, YTO pPEealbHbIA YEJIOBEK JOKEH UMETh UM,
dbamunmio, poct U Bec. PeanbHbIN YeIOBEK OIpenessieT 3HaYCHHs], CBA3aHHbBIC C
TUMH aTpuOyTaMu, HaIpUMeEp, TaKue:

Hgan,

Ilerpos,

180 cm,

80 kr.

[TporpaMMuUCTBI CO3/1aI0T aOCTPAKTHBIA OOBEKT, a 3aT€M HCHOIb3YIOT €ro
JUISL CO3JaHMsl peanbHOro oObekTa. PeanbHbIl OOBEKT HA3bIBACTCS SK3EMILIIPOM
(instance) abcTpakTHOTO 00beKkTa. MOXHO CKa3aTh, YTO PEaIbHBIM YEIOBEK — HTO
HK3EMILISIP aOCTPAaKTHOTO YEJIOBEKa.

[Touemy xe uenecooOpa3Hee CMOTPETb Ha MHUP KAaK Ha MHOXECTBO
00bekTOB? POKyCcHpOBaHUE HA 00BEKTaX YHPOIIAET JUIsl HAC TIOHUMAaHUE CIIOKHBIX
Benieil. OOBEKTHI O3BOJISIOT YACNSITh BHUMAaHUE BayKHBIM JJI HAC OAPOOHOCTAM
U UTHOPHUPOBATh TE€ MOAPOOHOCTH, KOTOphIE HaM HE HWHTepecHbl. Hampumep,
IperoiaBaTellb — 3TO YEJIOBEK, 1 OH UMEET MHOXKECTBO aTpuOyTOB U BapHAHTOB
MOBEICHUS, KOTOPbIE BaM MHTEPECHBI. TeM He MeHee, Bbl, BO3MOXKHO, UTHOPHPYETE
MHOKECTBO aTpUOYyTOB M BapUAHTOB TOBEICHUS MpeTnoaaBareisi U POKYyCHPYETEChH
TOJILKO Ha TEX, KOTOPhIE UMEIOT OTHOIICHHE K BalieMy 00pa30BaHHUIO.

AHanornuyHo, mpenoaaBaresb (QOKycHpyeTcss Ha Ballux arpudyrax u
BapHaHTax MOBEJICHUS, KOTOPbIE TTOKA3bIBAIOT, KAK XOPOLIO Bbl U3y4YaeTe MaTepua
Ha 3aHATUAX. J[pyrue arpuOyThl, Takue Kak Baila padoTa Ha APYTUX 3aHATUSAX WIH
Balll POCT U BEC, ITHOPUPYIOTCS MIPETOIABATEIIEM.

W Bbl, U mpenojaBareib YNPOILIAETE Ballld OTHOIICHHWS, pellas, Kakue
arpuOyThl W BapUAHTHI TOBEJCHUS SBISIOTCS BAKHBIMH JJIS BallUX IEJIEH, |
UCIOJIb3Yys B BallIMX OTHOIICHUSAX TOJIBKO HX.

HecMoTps Ha TO, 4TO B pa3IMUYHBIX HCTOYHHMKAX JI€aeTCsA aKUEHT Ha Te WU
WHBbIE OCOOCHHOCTH BHEIPCHHS W TNPUMEHEHHUS OOBEKTHO-OPUEHTUPOBAHHOTO
nporpammupoBanust (OOII), 3 ocHoBHbIX (0a3zoBbix) nousTHs OOIIl ocrarorcs
Heu3MeHHbIMU. K HUM OTHOCSTCS:

¢ Hacienosanue (Inheritance),
e ynkancyssiusa (Encapsulation),
e nonumopdusm (Polymorphism).

OOII no3BossieT pa3aoKUTh MPOOIEMy Ha CBA3aHHBIE MEXIY COOOW 3a7aun.
Kaxmast mpobiema CTaHOBHUTCS CaMOCTOSITETLHBIM OOBEKTOM, COJCPIKAIINM CBOU
COOCTBEHHBIC KOABI M JaHHBIC, KOTOPBIE OTHOCATCS K 3TOMY 0OBEeKkTy. B 3TOM
cllydae HCXOJHAas 3ajJada B LEJOM YIPOIIAETCA, U MPOTPAMMHUCT MOIydaeT
BO3MOXXHOCTb ONEPUPOBATH C OONBIIUMHU 110 00BEMY MPOrPAMMAaAMH.
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B stom ompenenenun OOII oTpakaeTcsi U3BECTHBIA MOJIXOJ K PELICHUIO
CIIOKHBIX 3aj]a4, KOrja Mbl pa30uBaeM 3ajlayy Ha MOA33Jaud U pelaeM 3TH
noj3afayu 1Mo otTAenbHOCTH. C TOUYKHM 3pEHHs] MPOTpPaMMUPOBAHUSL TOJOOHBIN
MOJIXO/1 3HAYUTEIBHO YIPOUIAET pa3padOTKy U OTIAAAKY MPOTPAMM.

Hentpom BHuManusg OOIl sBnsercs o0bekT. OOBEKT - 3TO oOcs3aemas
CYUIHOCTb, KOTOpasi YETKO MPOSBIIET CBOE MOBEACHHE.

OOBEKT COCTOUT U3 CIEAYIONINX TPEX YaCTeH:

e 1Ms O0OBEKTA;
® COCTOsIHME (IIEPEMEHHBIE COCTOSIHUS);
® MeTO/IBI (OTepaIun).

O6bext OOII - 3T0 COBOKYITHOCTh MEPEMEHHBIX COCTOSIHUSI U CBSI3AHHBIX C
HUMU METOJOB  (omepanuii). OTH METOAbl  ONPEACNSIOT, KaKk OOBEKT
B3aMMOJICHCTBYET C OKPYXKAIOIIUM MUPOM.

B0O3MOXHOCTE yHpaBIATh COCTOSHUSAMH OOBEKTa ITOCPEACTBOM BBI30BA
METOJIOB B UTOTE M OINPEACIATH MOBEACHUE 00BEKTa. ITYy COBOKYIMHOCTH METOOB
4acTO Ha3bIBAIOT UHTEP(DECOM 0ObEKTA.

Knacc (class) - 5To CIOXHBI THI JAQHHBIX, B KOTOPOM OOBCIUHCHBI
AJIIEMEHTHI JaHHBIX (MOJisI) U METOAbl, oOpalaThIBalOIIUE€ HSTH JaHHBIE U
BBITIOJTHSIOIINE ONEPALAN MO B3aUMOIEHCTBUIO C OKPYKAIOIIEH CPEIOH.

Oobvexm (Object) - 5To KOHKpeTHas peaqu3alus, dK3eMIUIIp Kiacca. B
IPOrpaMMHUPOBAHUM OTHOIICHHS 00OBEKTA U KJIacCa MOXKHO CPABHUTH C OIMMMCAHUEM
NepEeMEHHOM, T7Ie cama nepeMeHHas (0ObEKT) SIBISIETCS IK3EMIUISIPOM KaKoro-iuoo
THUIIA JaHHBIX (KJacca).

OObIYHO, ecnU  OOBEKThl COOTBETCTBYIOT KOHKPETHBIM  CYIIHOCTAM
peaIbHOTO MUPA, TO KJIACCHI SBJISIFOTCS HEKUMU a0CTPaKIUSIMU, BHICTYTIAIOIINMU B
posiu noHsTui. [{ns popMupoBaHusi Kakoro-1mbo peasbHOro 00beKTa HEOOXOIUMO
UMeTh 11a0JI0H, Ha OCHOBAaHWU KOTOPOTO W CTPOUTCS CO3AaBacMblii 00BeKT. Ilpu
paccmoTrpenuu ocHoB OOII yacTo cMenmmBarOT NoHsATHE 00bEKTa U Kjacca. [leno B
TOM, YTO KJIACC - 3TO HEKOTOPOE aOCTPaKTHOE MOHATHE, @ OOBEKT - 3TO (hHU3HUIECKas
peanuzaius kiacca (mabaoHa).

Memoowr (methods) - 3Tto GyHkmu (Mpoueaypsl), MPUHAIICIKAIITUE KIIACCY.
MeTton Kimacca BBI3BIBACTCS KOHKPETHBIM SK3EMIUIIPOM Kilacca M TPUBS3aH K
OMMMCAHMIO U CTPYKTYpE Ki1acca.

CooOmienne (message) - 3TO MPAKTUYECKH TO K€ CamMoe€, YTO W BBI3OB
byHkiuii B o0bruHOM mporpammupoBaHuu. B OOIl o0wsraHO ymotpebnsercs
BBIpaKEHHUE "MOcaTh coobmmenne” kakoMy-1ubo o0bekTy. [lonstue "coobmenue"
B OOII M0oxxHO 00BSICHUTH ¢ Touku 3peHusi 0cHOB OOII: MBI He MOXEM HaNPSIMYIO
W3MEHHUTHh COCTOSTHUE OOBEKTa M JIOJDKHBI Kak OblI MOCIaTh COOOIICHHE OOBEKTY,
YTO MBI XOTUM TaK W TaK W3MCHHUTH €ro cocrosaue. OOBEKT caM MEHSET CBOC
COCTOSIHHE, @ MBI TOJIKO €T0 IPOCHUM 00 3TOM, ITOCHLIast COOOIIECHUSI.

Hukancynayus - 370 MEXaHU3M, KOTOPBIA OOBEIWHSCT TaHHBIC U METOJHI,
MaHUITYJTUPYIONINE STUMH JTaHHBIMHU, W 3allUIIacT U TO U JPYroe OT BHEITHETO
BMeEIIATEIbCTBA WJIM HEMPaBUILHOTO HWCIOJIb30BaHMSA. Korma MeTonasl W JaHHBIC
OOBEUHSAIOTCS TAKUM CIIOCOOOM, CO3AaETCs OOBEKT.
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[TpumeHsiss MHKAICYISAINIO, KaK ObI, BO3BOANUM KPEMOCTh, KOTOpAs 3aIHINaeT
JTaHHBIEC, TMPUHAJJICKAIINE OOBEKTY, OT BO3MOXKHBIX OIIUOOK, KOTOPbIE MOTYT
BO3HUKHYTHh MpPHU MPSMOM JOCTYIEe K 3THUM JaHHBIM. Kpome Toro, mpumeHeHHe
ATOTO MPUHIUIIA OYEHBb YaCTO MTOMOTAET JIOKAJIM30BaTh BOBMOXKHbBIE OIIMOKH B KOZIE
nporpammbl. MHKancymsiust nogpasymeBaeT moJi co0oil ckpwiTHe HaHHBIX (data
hiding), 4TO MO3BOJISIET 3aITUTUTH ITU JIAHHBIC.

[IpumepoM npUMEHEHUsT TPHUHIMIA HHKAMNCYIALUHN SIBISIIOTCS KOMAH/IbI
noctymna K (aitiam. OOBIYHO MOCTYN K JaHHBIM Ha JWCKE MOXHO OCYIIECTBUTH
TOJILKO Yepe3 CrenuaibHble QYHKIMU. Bbl HE nMeeTe MpsSMOi TOCTYI K JaHHBIM,
pa3MeIeHHBIM Ha aucke. TakuMm oOpa3oMm, JaHHBIC, pa3MEIICHHBIC Ha JHUCKE,
MOXXHO paccMaTpuBaTh CKPBITBIMU OT MPSIMOTO BMeNIAaTenbCTBA. JlOCTynm K HUM
MOKHO TOJTYYUTh C TIOMOIIBIO CHEIUATBHBIX (PYHKIIHM, KOTOPBIC IO CBOCH POJIH
CXOXKH C METOJIJaMU OOBEKTOB.

Hacneoosanue - 310 nipoliecc, IOCPEICTBOM KOTOPOTO, OTUH OOBEKT MOXKET
HACJIeI0BaTh CBOMCTBA APYTroro 0ObEKTa U JH00aBIATh K HUM YEPThI, XapaKTePHbIE
TOJIBKO JIJIS1 HETO.

HccnenoBaren BO MHOTMX OOJACTSX €CTECTBO3HAHUS TPATIAT JIbBUHYIO
JIOJIF0 BPEMEHM Ha KJIaCCU(PHUKAIMIO 0ObEKTOB B COOTBETCTBUU C OMPECICHHBIMU
ocoOeHHOCTsIMU.  JIyist  )KMBOTHBIX, PACTEHUM CYIIECTBYIOT CIEIUaIbHBIC
OPUHIUIBL  KJacCUUKAMK W pa30MeHus Ha KIACChl, MOJKIACCHI, BUIBI H
noABUABI U T.J. B pesynbrare oOpasyercs CBOEro poja uepapXusi WIh JEPEBO C
OJTHOM OOIIel Kareropueil B KOpHE U TMOJKATETOPUSIMHU, PA3BETBISIONMIMMUCS Ha
MOKATETOPHUH U T.]I.

[IbITasich MPOBECTH KIACCU(PUKAIIMIO HEKOTOPBIX HOBBIX >KUBOTHBIX WM
00BEKTOB, MBI 3aJ]aéM CIIEAYIOIIME BOMPOCH: B 4eM cXOACTBO 3TOro oOBEKTa C
Ipyrumu o0bekTaMu oo1ero kinacca? B uem paznuums?

Kaxxnpiii kimacc uMmeer HaOOp MOBEAECHUN U XapaKTEPUCTHK, KOTOPBIE €ro
OTIpEICTISAIOT. bosee BEICOKKE YPOBHHM SABISIOTCS OoJiee oOmmMu. Kaxapiii ypoBeHb
saBisieTcss Oosee crienupUUecKUM, YeM TPEABIAYIINN YPOBEHb U MEHEE OOIIUM.
Korga xapakrepucThka OIpEAesieHa, BCE KATETOPUM HUMKE STOTO OINpEAEICHUs
BKJIIOYAIOT 3Ty XapaKTepUCTUKY. [IoaTOMY, KOTJa MBI TOBOPUM IIPO TOTO UM UHOTO
KOHKPETHOTO TpEJICTaBUTENs Kiacca (OTpsiAa, BHIAa W T.J.), TO HaM HE HaJIo
TOBOPHUTH PO €ro oOIMe OCOOCHHOCTH, XapakTEpHbIE [JII ATOTO Kjacca, a
TOBOPHUM TOJIBKO PO €ro crenuduiyeckue 0COOCHHOCTH B paMKax 3TOro Kiacca.

CMBICIT U YHUBEPCAJILHOCTh HACJICIOBAHUS 3aKIII0YAETCsI B TOM, YTO HE HAJ0
KKl pa3 3aHOBO (C HYyNsS) OMUCHIBATh HOBBIM OOBEKT, a MOXHO YKa3aTb
ponutenst (06a30BbIM KJIacC) W OMUCATh OTIMYUTEIbHBIE OCOOCHHOCTH HOBOTO
kiacca. B pesynbrare, HOBbI 0O0BEKT OymeT o0JagaTh BCEMH CBOWCTBaAMU
POIUTENILCKOTO  KJIacca IUIIOC CBOMMHM  COOCTBEHHBIMH  OTJIMUUTEIIbHBIMU
OCOOEHHOCTSIMHU.

[Tpumep: Co3manum 06a30BBIN Kjacc "TPaHCIOPTHOE CPEACTBO", KOTOPBIi
YHUBEpPCAJICH JI BCEX CPEACTB MNEpEABMNKEHUS Ha 4-X Kojiecax. JTOT Kiacc
"3HaeT" Kak JBHUIarOTCs KoJjieca, KAK OHU MOBOPAYMBAIOT, TOPMO3SAT U T.A. A 3areMm
Ha OCHOBE 3TOT0 KJacca CO3[aauM Kiacc "JIEerkoBOM aBTOMOOWIB', KOTOPBIN
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yHacjieayeM u3 Kiacca '"TpaHcnopTHoe cpeAcTBO. I[IOCKOIbKY HOBBIM Kilacc
ABJISICTCS HACJIEHUKOM Kjacca "TpaHCIOPTHOE CPEACTBO", TO Kiacc 'JIErkoBOi
aBTOMOOMJIb" yHAc/e/I0Ball Bce 0COOCHHOCTH Kjacca "TpaHCIOPTHOE CPEACTBO" H
B OTOM CJlyyae He HaJ0 B OYEPETHOM pa3 ONMUCHIBATh KaK JIBUTAIOTCS Kojieca U T.J.
[Tocme mocTpoeHus kiacca "JIErKOBOW aBTOMOOWJIB' MOXHO J00aBUTH
0COOEHHOCTH MOBEACHMS, KOTOPhIE XapaKTEePHBI ISl JIETKOBBIX aBTOMOOuUIIeH. B To
KE BpEeMsi MOXKEM B35Th 32 OCHOBY 3TOT K€ KJIacCc "TpPaHCHOPTHOE CPEeACTBO" U
MOCTPOUTh  Kjacca  '"rpy3oBele  aBromoOwnn". OnucaB  OTJIMYUTEIbHbBIC
OCOOCHHOCTH TPY30BBIX ABTOMOOMIIEH, TMOIYYHM YK€ HOBBIM Kiacc "Tpy30BbIe
aBToMoOWIN". A, K IpUMepy, Ha OCHOBAaHUU KJlacca "Tpy30BOi aBTOMOOMIIL" yxke
MOKHO ONHUCaTh ONPEAEIICHHBIN MOJIKIACC TPY30BUKOB U T.J. TakuMm oOpa3zom, He
HAJ0 KaXJIblil pa3 omnucbiBaTh Bce '"C Hyms". B 3ToM M 3aKitodyaeTcsi IaBHOE
PEUMYILECTBO MCIOJIB30BaHUs MeXaHU3Ma HaclieqoBaHus. CHadana gpopMupyem
POCTOM MIa0JIOH, a 3aTeM BCE YCIIOKHSASI K KOHKPETU3HUPYsI, OATAITHO CO3/1aeM BCE
0oJ1ee CIIOKHBIN 11a0JIOH.

B nanHoMm cinyuyae ObLI MpUBENEH MpUMEP MPOCTOTO HACIEIOBAHUS, KOTAA
HaCJIeI0BaHUE MTPOU3BOIUTCS TOJBKO M3 OJHOTO Kiiacca. B HEKOTOphIX 0OBEKTHO-
OPUEHTHUPOBAHHBIX  SI3bIKaX TMPOrPAaMMHPOBAHUS  OMNPEIEICHbl  MEXaHU3MBI
HACJIEIOBaHUs, MO3BOJISIIONIME HACIeoBaTh U3 OMHOTO M Oosiee kiacca. OHAKO
peanuzanusi MOJOOHBIX MEXaHW3MOB 3aBUCIT OT CAMOI0 MPHUMEHSEMOTO S3bIKa
OOII. Kpome Toro, cieayer OTMETHTh, YTO OCOOCHHOCTH peaju3allid JIaxKe
MIPOCTOTrO HACIEAOBAHUS MOTYT pa3nuydarbes OT si3bika OOII K sA3bIKY.

B omucanusx s3pikoB OOIl mpuHATO Kiacc, M3 KOTOPOrO HACIEAYHOT
Ha3bIBaTh POJUTENILCKUM KilaccoM (parent class) min ocHoBo# kiacca (base class).
Knacc, koropelii 1monydaemM B pe3yldbTaTe€ HACICHOBAaHUS, HAa3bIBACTCS
nopoxaeHHbIM kiaccoMm (derived or child class). Pomutenbckuii kiacc Bcerja
cuutaercst Oosiee oOIMMM U pa3BepHYTHIM. [lopokaeHHBIN ke Kiacc Bcerga oonee
CTPOTHH M KOHKPETHBIM, YTO JeJaeT ero Oosiee yJOOHBIM B MPUMEHEHUU TIPH
KOHKPETHOU peaIn3alnu.

OOII - 510 TIpoliecc TOCTPOCHUS UEPAPXUH KIIACCOB. A OMHUM U3 Hauboliee
BaXHBIX CBOMCTB OOII siBisieTcss Me€XaHU3M, MO KOTOPOMY THIIBI KJIACCOB MOTYT
HACJIeI0BaTh XapaKTePUCTUKU U3 O0jIee MPOCTHIX, OOIIUX THIOB. DTOT MEXaHU3M
Ha3bIBaeTCs HacnenoBanueM. HacnenoBanue obOecriedynBaeT 0OIMHOCTD (YHKIUH, B
TO K€ BPEMSI JOIYCKasl CTOJIbKO 0COOEHHOCTEH, CKOIBKO HEOOXOAUMO.

Honumopguzm — 3TO CBOWMCTBO, KOTOPOE MO3BOJAECT OJAHO U TOXKE HUMS
WCIIO0JIb30BAaTh JIJIs1 PEIICHUS HECKOJIBKUX TEXHUYECKH Pa3HbIX 3ajad.

B obmem cmpicie, koHuenmued mnoauMopdusma sBIseTcs uaes "oauH
uHTepdeiic, MHOXXECTBO METOAOB". DTO O3HAYaeT, 4TO MOXHO CO3AaTh OOUIUN
uHTepdeic A rpynibl OMU3KUX MO CMBICTY JTEHCTBHM.

[TpeumymecTBoM oauMopQu3Ma SBISIETCS TO, YTO OH MOMOTAET CHUXKATh
CIIO)KHOCTh TIPOTpaMM, pas3pelias HMCIOIb30BaHUE OHOTO uHTepdeiica s
€IMHOTO Kjacca ACHCTBUA. BBIOOp KOHKPETHOTO NEWCTBUS, B 3aBUCHUMOCTH OT
CUTYaIliH, BO3JIAraeTCsl Ha KOMITUJISTOP.

[TpumenutensHo kK OOII, 11enpi0 momuMopdusma, SBISETCS UCIOIb30BAHUE
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OJHOTO WMMEHHW MAJis 3aJaHus oOmuX [ Kjacca aeWictBuil. Ha mpaxTuke 310
O3Ha4YaeT CMOCOOHOCTh OOBEKTOB BHIOMpATh BHYTPEHHIOW IIpolenypy (Meron)
UCXOJSl U3 TUIA JaHHBIX, IPUHSTHIX B COOOIICHUH.

IIpencraBpre, 4TO HY)KHO OTKPBITh 3aMOK M y HacC €CTh CBA3Ka Kirouen. [
TOTO, YTOOBI OTKPBITH JBEPb MBI NEepeOUpaeM OJIMH KIIOY 3a JPYIMM IOKa He
HaiineM mnoxaxoxammil. T.e. korga mabmoH 3aMKa COBHaJaeT ¢ I1a0JIOHOM
apaMeTpoB KJII0Ya, 3aMOK OTKpbIBAeTCs. AHAJIOTMYHO pab0TaeT KOMIMWIATOP MPH
HaIM4Yue HeCKONbKUX (GyHKiuil. OH TOCIea0BaTeNbHO MPOBEPSIET IMIAOIOHBI
(YHKUMI C OJHUM U TEM K€ UMEHEM I10Ka HE HAUJET NOAXOAAIIUIA.

Mexanusm padotel OOII MOXKHO onucaTe TPUMEPHO TaK: MPHU BBI30BE TOTO
WJIM MHOTO METOJIa KJlacca CHavasla UINETCs METOX y camoro kinacca. Ecnu meron
HalJIeH, TO OH BBINOJHAETCS M MOMCK 3TOr0 METO/A Ha 3TOM 3aBepiuaercs. Eciu
K€ METOJ HE HaiieH, TO oOpamaeMcs K pOAUTEIbCKOMY KIAcCy M HIIEM
BBI3BAHHBIA MeTON y Hero. Ecnu HaliieH — mocTynmaeM Kak IpU HaXOXKJIEHUU
METOJIa B CaMOM KJ1acce. A eciy HET - IPOAODKAEM JAJIbHENIINNA TOUCK BBEPX 110
UepapxuyecKoMy JiepeBy. BIuloTh 10 KOpHs (BEpXHEro Kiacca) UEpapXUu.

2.2 CuHTaKcuc 00BLABJIEHUA KJjacca

Knaccot C# — 310 mabIoOHBL, MO KOTOPHIM MOXKHO CO3[1aBaTh OOBEKTHI.
Kaxnapiii OOBEKT CONEPAKHUT JIaHHBIE W METOAbl, MAHUIYJIUPYIOIIUE HSTUMHU
nanHbiMU. Kitacc onpenenseT, kKakue JaHHbIE U KaKylo (PyHKIIMOHAJIBHOCTh MOXKET
UMETh KaXKJIbIii KOHKPETHBIA 00BEKT (IK3EeMIUISIp) 3TOro Kiacca. Hampumep, kiacc,
MPEACTABISIONINN CTYIeHTa, MOXKET ONpEeNeNaTh Takue moisa, kak studentID,
firstName, lastName, group, u T.1. KOTOpPBIE HYXKHBI JUIsl XpaHEeHUsI HHOOPMAIIHH O
KOHKPETHOM CTYJEHTE.

Krnacc takxe Moxer onpeaensth GyHKIIMOHATIBHOCTh, KOTOpas paboTaer ¢
JIAHHBIMH, XPaHAILIMMHUCS B 3TUX MOJISIX. BBl co3aere sK3eMILISIp 3TOTO Kiacca s
MPEACTABICHUSI KOHKPETHOTO CTYJIEHTa, YCTAHABIMBACTE 3HAUCHHUS TOJeH
HK3EMIUISIPA U UCIIOJIb3yeTe €ro (PyHKIMOHAIBHOCTh. [Ipu co3gaHum kiaccoB, Kak
U BCEX CCHUJIOYHBIX TUIIOB — HUCIOJB3YETCS KIFOYEBOE CJIOBO NEW JISl BBIJEICHUS
naMsITH TOA SK3eMIUIAp. B pe3ynbrare 0OBEKT CO31acTCs U WHULMATU3UPYETCS
(4MCIIOBBIC MOJIST MHULIMATU3UPYIOTCS HYISIMHU, Jlorndeckue — false, ccplmounbie — B
null u T.71.).

CunTakcuc oObSBICHUS M MHUIIMAIA3AIMY Ki1acca:

[cnenndukarop][monndukarop] Class <umsa kiacca>

{
[cnemudukarop][Mogudukarop] THI <uMms mousil>;
[cnemudukarop][Mogudukarop] THI <UMS MOISA2>;
[cnemudukarop][Mogudukarop] THn <Metoal()>
{.}
[cnemudukarop][Mogupukarop] THn <Metoa2()>
{.}

}
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HpHMep 06’bHBJI€HI/ISI KJIacCa OIIUChIBAOIICTO CTy,ZleHTa:
class Student

{
public int studentID;
public string firstName;
public string lastName;
public string group;
}
class Program
{
static void Main(string[] args)
{
Student st1;
stl = new Student();
Student st2 = new Student();
¥
¥

JlocTyn K MOJIAIM W METOJaM KJlacca OCYIIECTBISICTCS Yepe3 «.» W3- IO
oObekTa Kiacca. JlocTym K COAEPKMMOMY Kilacca BHE €ro TpaHHI,
OCYIIECTBIIIETCS TOJBKO K OOIIEAOCTYIHBIM JaHHBIM. OCTallbHBIE OCTAIOTCS
WHKAICYJIMPOBAHHBIMH.

2.3 Cneungukaropsbl 10CTYyIA

C noMo1pio crienurUKaTopoB JOCTyIa MOXKHO PEryJMpoBaTh TOCTYIMHOCTb
HEKOTOpOTO TUIA WM JAHHBIX BHYTPHU THUIIA.

[Ipu ompeneneHny Kiacca ¢ BUAMMOCTBIO B pamkax (aiiia, a HE JIPyroro
Kjacca, €ro MOKHO cienarb OTKpeIThiM (public) wim BHyTpennum (internal).
OTKpBITBIA TUN JOCTYNEH JIO0OMY KOAY Jr000i cOopku. BHyTpeHHUH Kiacc
JIOCTYTIEH TOJBKO U3 COOpKHU, T1e OH omnpezeneH. [lo ymomuanuio komnunsitop C#
JieaeT KJ1acc BHYTPEHHUM.

[Ipu onpenenennu ujaeHa kiacca (B TOM YKCIE BIOXKEHHOI0) MOXKHO YKa3aTh
cnenudukarop aoctyna K wieHy. Crneundukaropsl ONpeaessioT, Ha KaKUe YJICHBI
MOXXHO CChIJIaThCd M3 Koma. B oOmes3bikoBoit cpene BbeimonaHeHus (Common
Language Runtime, CLR) ompeneneH cBoii HaOOp BO3MOKHBIX CICIH(PHUKATOPOB
JOCTyTa, HO B KaXJIOM SI3bIKE MPOTPaMMHUPOBAHUS CYIIECTBYET CBOW CHHTAKCHC U
TepMuHbI. PaccMoTpuM crienndukaTtopsl ONpeAessionue YpoBeHb OTpaHUYEHUS —
OT MakcuMabHOTO (private) mo muaumansHoro (public):

private — naHHbIe TOCTYITHBI TOJIBKO METOJaM BHYTPH KJIacCa U BIOXKEHHBIX
B HETO KJlaccam,

protected — naHHBIC JOCTYNHBI TOJBKO METOJAaM BHYTpU Kiacca (U
BJIOKEHHBIM B HETO KJIaccaM ) UJIM OJHOM U3 €ro MPOU3BOAHBIX KJIACCOB,

Internal — naHHbBIC TOCTYITHBI TOJIBKO METOAAM B COOPKE
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protected internal — maHHBIE MOCTYMHBI TOJILKO METOJAM BIIOKEHHOTO WIIU
POM3BOHOTO TUIIA KJIacca U JI0OBIM METoAaM COOPKH,

public — nanHBIE TOCTYTHBI BCEeM METOJaM BO BCeX cOOpKax.

JlocTyn K 4jeHy Kiacca MOXKHO TOJyYUTh, TOJIBKO €CIH OH OIpeesieH B
BuAMMOM kiacce. To ecTb, ecnum B cOopke A ompenerneH BHYTPEHHHUH Kiacc,
UMEIOIINN OTKPBITHI METOZ, TO Kox cOOpkd b HEe CMOXXET BBI3BATH OTKPBITHIN
METO]I, TOCKOJIbKY BHYTPEHHUH Ki1acc cOopku A He foctyrieH u3 b.

B mpomecce KoMmWisiiuA Koja KOMITHWIIATOP TIPOBEPSIET KOPPEKTHOCTH
oOpameHus koma K kiaccaMm W wieHaM. OOHapyXWB HEKOPPEKTHYIO CCBUIKY Ha
KaKue-JIM00 KITaCChl WIIHA WICHBI, BBIIACTCS ONMIHOKA KOMITHIISIIHH.

Ecnu He yka3arh sBHO cienudukaTop qocryma, kommmisitop C# Beioeper 1o
YMOJYAHUIO 3aKPBITHIN — HAanOoJIee CTPOruil U3 BCEX.

Ecnn B mpomsBogHOM Kjacce Tmepeompenensercs dieH 0a30BOro —
xomnmsitop C# motpedyet, 4ToObl y 4ieHOB 0a30BOTO M MPOU3BOJHOIO KJIACCOB
ObUT OMMHAKOBBIN crierudurarop goctyna. Ilpu HacienoBanuu 6a30BOMY Kilaccy
CLR 1o3BoJseT NOHMXaTh, HO HE MOBBIIIATH YPOBEHB JOCTYIIA K YJICHY.

2.4 IToJaa kJiacca

Ilone — 310 IepeMeHHas, KOTOpasi XpaHUT 3HAYEHHUE JIFOOOTO CTaHJAPTHOTO
TUMAa WIA CChUIKY Ha CCbhUIOYHBIM TuMN. [lpu OOBSBICHUU TMONEH MOTYT
YKa3bIBaThCS CACAYIONTHNE MOAU(DUKATOPHI:

e Ecnu Mmoaudukarop He yKa3bIBaTh, TO 3TO O3HAYAET, YTO IMOJIE CBI3aHO
C DK3EMILISIPOM KJIacca, a HE CaMUM KJIACCOM.

e Moauduxarop static — o3HauaeT, 4TO MoJIe ABJIAETCSA YaCThIO Kiacca, a
HE O0BEKTA.

e Momudukarop readonly — o3navaer, 4ro moje OyJeT UCIOIB30BAThCS
TOJIBKO JIJIE UTCHHSI W 3alUCh B TOJIE pa3peliacTcs TOJNbKO M3 Kojaa
METO/ia KOHCTPYKTOpa JIMOO cpasy mpu 0ObSBICHUH.

CLR nonneprkuBaeT usmeHsiembie (read/write) u Hensmensiemble (readonly)
noyisi. boNbIIMHCTBO TONIEN — U3MEHSIEMbIE. DTO O3HAYAET, YTO 3HAUYCHUE TAKHUX
MOJIEN MOKET MHOTOKPAaTHO MEHSTHCS BO BpeMs UCTIOIHEHUs kKoAa. Hensmensiemblie
MoJIsl CPOAHU KOHCTAHTaM, HO SBISIIOTCS 0OoJjiee THOKMMH, TaK KaK 3HAYEHUE
KOHCTaHTaM MOXKHO 3a/aTh TOJILKO MPU OOBSBICHUHU, & Y HEU3MEHSIEMBIX TOJEH
3TO €le MOXHO CcJelarb M B KOHCTPYKTOpaxX. BaXHO mOHUMATh, YTO
HEU3MEHHOCTb MOJSI CCHUIOUHOTO TUIA 03HAYA€T HEU3MEHHOCTh CCBUIKH, KOTOPYIO
OHO COJICP>KHT, HO TOJLKO HE OOBEKTA, HA KOTOPYIO ATa CChIIIKA YKa3bIBaeT. To eCcTh
MEepPEHAIIPaBUTh CCHUIKY Ha JAPYro€ MECTO B MaMSATH Mbl HE MOXKEM, HO U3MEHUTh

3HAUYCHUEC 06"beKTa, Ha KOTOpHﬁ YKa3bIBa€T CCBbLIJIKA — MOXCM. 3HaYeHUs
HEU3MEHSIEMBIX ITOJICH 3HAYMMBIX THUIIOB — U3MCHSITH HE MOXKEM.

[Tpumep:

class MyClass

{

public readonly int varl = 10;

65



public readonly int[] myArr={1, 2,3 },
public readonly int var2; // unumanu3amnms readonly

// oSt TIpu OOBSABIICHUHT
public MyClass(int i)

{
var2 = i; // nanimanu3anus readonly
} // IOJIs1 B KOHCTPYKTOPE
}
class Program
{
static void Main(string[] args)
{
MyClass obj = new MyClass();
obj.var = 100; /I Ommoka
obj.myArr = new int[10]; I/ Omnbka
obj.myArr[0] = 11; [/Ommbku HeT
¥
¥

Ecnu oObsiBISIETCS CTAaTMYECKOE IMOJIe, TO OHO NPUHAJJICKHUT KIacCy B
IIEJIOM, @ HE KOHKPETHOMY 00BeKTy. VI COOTBETCTBEHHO MOTYYUTH TOCTYI K TAKOMY
00BEKTY MOKHO TOJBKO U3-TIOJ] KJ1acca, UCTIOB3Ys CIETYIOIINNA CHHTAKCHUC!

<HUma knacca>.<uma nona>

Hampumep, ects knmacc Bank. B »toM kimacce Oymer crarnyeckoe Imose
balance. CeiMuTHpYyEM CHUTYyallUIO, KOTJa B J000M (uianaie 0aHka MOXHO OyneT
MIOJIOKUTH ICHBIH Ha JICTIO3UT WM B3ATh KpeauT. [ycTh Bce dummansl paboTaroT ¢
OOIIUM CUETOM.

class Bank

{
k

class Program

{

public static float balance = 1000000;

static void Main(string[] args)
{
Bank filiall = new Bank();
Bank filial2 = new Bank();
Console.WriteLine("1-omy dumuany nocrymuo {0:C}",
Bank.balance);
Console.WriteLine(*"2-omy ¢umuany nocrymuo {0:C}",
Bank.balance);
Console.WriteLine("B 1-om ¢unnane B3suid KpeauT Ha
100000" + ", octranock {0:C}", Bank.balance-=100000);
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Console.WriteLine(*'2-omy ¢pummairy nocrymuo {0:C}",
Bank.balance);

Console.WriteLine("B 2-oM ¢uiraiie B3suid KPEIuT Ha

200000" +", octanocs {0:C}", Bank.balance -= 200000);

Console.WriteLine("1-omy ¢umuany nocrymuo {0:C}",
Bank.balance);

Console.WriteLine("B 1-om (uuaie OTKpbLUIN AEIO3UT Ha "

+ "200000, ocranock {0:C}", Bank.balance += 200000);

by
}

Pe3ynbTaT BRIIOIHEHUS TPOrPaMMbl H300paKEH HA PUCYHKE 2.2.

-

1—-omMy PMaAMaay poctyndHo 1 000 OO0, O0p.

2—omMy PHaMaay pocTynHo 1 000 000, 00p.

B 1-0M PMAMAAe B3AAM KpenuT Ha 100000, octasoce 700 @O0,.00p.
2—0MY DHAHAAY AocTYynHo 700 0DODO.00p.

B 2-0M PMAMAAe B3AAM KpenuT Ha 200000, octasoce 700 @O0,.00p .
1-omMy PMAaMaay noctyndo 700 00O, 00p .

B 1-0oM 9PMAMAAe OTHpPWAM OEno3MT Ha 200000, ocrasocek 700 OO0, 00p .

[aAa NpoOROAKEHHA HAKMHTE ANGYN KAABMWY . .

EX C\Windows\system32\cmd.exe |5|E|—E—hj

Puc. 2.2 Pe3ynbTar BBIIOJIHEHUS IPOTPAMMBI.

2.5 MeToanl Kjacca

Onucanue Meroaa

Bce ¢ynkuum B s3pike C# 00s3aTelqbHO JOHKHBI OMPENETSAThCS BHYTPH
KJIACCOB WMJIM CTPYKTYyp. Kaxxaplii MeTon AOKEH ObITh OOBSABIEH OTACIBHO Kak
oOmenoctynHelii win npuBatHeii. To ectsb Omokm public:, private: s
IPYIIIAPOBKM HECKOJIIBKMX METOAOB HCIIONB30BaTh Henb3sl. Bce meromger C#
OOBSIBIIAIOTCS M OMNPEACNAIOTCS BHYTPU ONpPENENICHUs Kiacca, TaKuM 00pazoM
HEJb3s OTACIUTH PeaIn3aluio METOAa OT OOBSBICHHUS.

Onpenenenne MeToAa COCTOMT U3: CHENU(PHUKATOPOB U MOIU(DUKATOPOB,
TUIIa BO3BPAIAEMOI0 3HAYEHHMs, 3a KOTOPBIM CIEAyeT HMMs METOJa, CIHMCKa
apryMEHTOB (€Clii OHHM €CTh), 3aKJIIOYCHHbIX B CKOOKM, W Tela MeTola,
3aKJIFOYEHHOTO B (DUTYpPHBIE CKOOKH:

[cnenudukaropsl]| [MoaudukaTopsli] THI_BO3BpaTa
<HUmsa Metoaa>([mapamerpsi])
{

// Tej10 MeTOIA

}

JHobaBum B kitacc Student (omucanHbIM Bbilie) MeToa. [Ipu sTom caemaem
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BCE MOJISI KJIacca 3aKphIThIMU. VCconb3ysl MPAaKTUKY COKPBITHUS JAHHBIX Kilacca U
MPEIOCTABICHUS OTKPBITBIX METOAOB MO paboTe C 3TUMH JAHHBIMH, TEM CaMbIM
NOJIJIEP’KUBACTCS MIPUHIIUIT UHKATICYJIAINKN JAHHBIX M YMEHBIIAETCSI BEPOSITHOCTD
HEKOPPEKTHOM pabOThl IPOrPAMMBI.

class Student

{
private string firstName = "Ilers";
public void ShowName()
{
Console.WriteLine(firstName);
by
}
class Program
{
static void Main(string[] args)
{
Student st = new Student();
st.ShowName();
¥
}

Pe3ynbTaT BRINOIHEHUS TPOrPAMMBI U300paKEH HA PUCYHKE 2.3.

BN C\Windows'\system32\cmd.exe | = | =] |&I

MNeTn
MNAn NpoODAMEHHA HAKMHTE ANGSYW KAABHUY . . .

P I I

Puc. 2.3 Pe3ynbTar BBIIIOIHEHUS IPOTPAMMBI.

Jlist paboThl CO CTAaTMYECKUMU TOJIAIMH — OBUTA BBEIEHBI CTAaTUYECKHE
METOJIbI. DTU METOAbl, KaK M CTAaTUYECKHE TOJIsA, MPUHAJIEKAT KIaccy, a He
o0bekTy. OHHM HCKJIIOYAIOT BO3MOXHOCTH BBI30Ba H3-TI0JI OOBEKTa U
COOTBETCTBEHHO HE PabOTaIOT C HECTATHICCKUMH TIOJISIMU.

[Tpenmonoxum, 4TO0 BCE CO3/MaBacMble HAMHM CTYICHTHI OYyIyT CTyAEHTaMH
Tiom['V u nobGaBum B Ham kjacc Student cratuyeckoe Tmojie, KOTopoe Oyner
cojiepkaTh WMsl ydyeOHOro 3aBefeHHs. UToO Tmoyie HEnb3s ObLJI0O M3MEHUTh —
cleJlacM €ro 3aKpbITBIM M II03BOJUM CcTaTHmdeckoMy Mertomy ShowUniversity
paboTaTh C HAIIIUM IIOJIEM B PEKUME YTCHHUSI.

class Student

{
private static string UniversityName = "TiomI['Y";
// cTapbie MOJIS U METOBI OCTAIOTCS 0€3 M3MCHEHUS
public static void ShowUniversity()
{ Console.WriteLine(UniversityName); }
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¥

class Program
{
static void Main(string[] args)
{ Student.ShowUniversity(); }
¥
Pe3ynbrar BeIMOTHEHUS IPOrpaMMbl U300pakeH Ha pUCYHKE 2.4.
EEIEST)

-

BEX C\Windows\system32homd exe

TwmI'Y
Man nNpoaoAMEHHA HAMMMTE ANGYN KAABMWY .

Puc. 2.4 Pe3ynprar BBITOIHEHUS TPOTPAMMBI.

Ilepenauya mapamerpos

[Ipu BbI30BE METO/Ia BHIMOJIHSIIOTCA CIAEAYIOMINUE IEHCTBUS:

1. Beruucasitorcs BoIpaXKeHUs, CTOSIIIINE HA MECTE apTyMEHTOB.

2. Beinensiercs naMsTh 1oj1 mapaMeTpbl METO/Ia B COOTBETCTBUU C UX TUIIOM.

3. Kaxxiomy 13 mapaMeTpoB COMOCTABIISETCS] COOTBETCTBYIOIIMI apryMEHT.

4. BeINoiHSAETCS TEJI0 METO/A.

5. Ecnu meTos BO3BpalllaeT 3HA4€HHE, OHO TEPENaeTCs B TOYKY BbI30Ba;
eclIM MeTojl MeeT THI VOId , yrpaBiieHre nepeaacTcs Ha Oreparop, CIeTyIOHii
TIOCJIC BBI30OBA.

ITpu sTOM TIpOBEpsETCS COOTBETCTBHE TUIIOB apryMEHTOB M TApaMETPOB H
Py HEOOXOAMMOCTH BBITIOJNIHAETCS WX MpeoOpazoBanue. [lpm HECOOTBETCTBUHU
THUIIOB BBIAACTCS THATHOCTHYCCKOE COOOIICHNUE.

[TapameTpsl, yka3pIBaeMble B 3arojloBKC METOIa IIPHU €ro  OIHMCAHHH,
Ha3bIBAIOTCS (hOPMaTBbHBIMU TTapaMeTPaMH.

[TapameTrpsl,  yKa3bplBaeMmble TIPH  BBI30BE  METOMA,  HA3BIBAIOTCS
bakTUUeCKUMU TTapamMeTpamH.

KoppekTtHocTh mepemaun mapamMeTpoB TapaHTUPYETCS  COOJIONCHHUEM
Mopsi/Ika TEPEYUCIiCHUsT B  3arojloBKE METOJa W COBMECTUMOCTBIO  TIO
MPUCBAUBAHUIO MEXY COOTBETCTBYIOIIMMHU (HaKTUUECKUMU U (HOpMabHBIMHU
napamMeTpamu.

CymiecTByIOT J1Ba crocoba mepenadd MapaMeTpoB: 1O 3HAYCHHIO W TIO
cceutke. Korma mepeMeHHast iepeiacTes 1Mo CChUIKE, BBI3BIBAEMBI METO]T ITOTyYacT
caMy TEPEeMEHHYIO, TO3TOMY JIIOObIe M3MCHEHHS, KOTOPBIM IPOM3BOMATCS HaJ
MEPEMEHHOW BHYTPH METO/a, OCTAaHYTCS B CHJIC IOCIIe ero 3aBepiicHus. C apyroi
CTOPOHBI, €CIIH TICPEMEHHAS IepeaacTCs M0 3HAUYCHHIO, TO BBI3BLIBACMBIA METOJ]
MOJTyYaeT KOTHIO ATOW IMePEMEHHOMN, M COOTBETCTBEHHO BCE M3MECHEHHUSI B KOITUH 10
3aBepIleHNH MeTona OymyT yTepsiHbl. [l CIOKHBIX THUIIOB JAHHBIX Mepeaada o
cchulke Oonee dddekTuBHA H3-32  OOIBIIOT0 00bEMa JTaHHBIX, KOTOPHIN
MPUXOUTCS KOMTUPOBAThH IIPH Mepeade Mo 3HAYCHUTO.
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[Ipn mnepenadye mnapamMeTpoB HYXHO OBITh OCTOPOKHBIM B OTHOILICHUH
CCBIJIOYHBIX THIIOB. HOCKOHLKy MMCPCMCHHAsA CCbUIOYHOIO THIIA COACPKHUT JIHNIIb
CCBIJIKY Ha 06L€KT, TO HMCHHO CCBIJIKa 6y,Z[€T CKOIIMpOBAaHA IIPpHU IICPCAQYC
mapamMeCTpa, a HC CaM 00bekT. To ecTh N3MCHCHUA, IMPOU3BCACHHBIC B CaMOM
06’I)CKTC, COXPAHATCA. B omamume ot »3TOTO MMCPCMCHHBIC THIIA 3HAYCHUMN
ﬂeﬁCTBHTeHLHO COOCPIKAT AAHHBIC, IIOTOMY B MCTOA IICPCAACTCA KOIIMA CaMHX
JaHHBIX. HaHpHMep, IMCPCMCHHAasA a nmepeaacTcsa B METOJA 110 3HAYCHHIO, U JII00BIE
HN3MCHCHM, KOTOPBIC CACIACT MCTOJ C COOTBCTCTBYIOIIHNM HepeMeHHOﬁ a
dbopmaibHBIM TIAapaMETpOM, HE U3MEHAT 3HAueHWs TepeMeHHol a. B
MPOTUBOMOJIOKHOCTh 3TOMY, €CJIM B METOJ IEPEAacTCs MaCCUB WIIH JIFOOOUW Apyrou
CCBUIOYHBIN THII, TaKoOM Kak KJIaCC, TO USMCHCHU:A, CACIAHHBIC IIPU BBIIIOJIHCHUHA
TeIa MeTofia, OyIyT OTpaKEHbI B UICXOAHOM OObEKTE MacCHBA.

[Ipumep:

class Program

{

static void MyFunctionByVal(int[] myAurr, int i)

{ myArr[0] = 100; i=100; }

static void Main(string[] args)

{
inti=0;
int[] myArr={0,1,2,4}
Console.WriteLine("i = {0}", 1);
Console.WriteLine("MyArr[0] = {0}", myArr[0]);
Console.WriteLine("BsizoB MyFunction");
MyFunctionByVal (myArr, 1);
Console.WriteLine("i = {0}", 1);
Console.WriteLine("MyArr[0] = {0}", myArr[0]);

¥

¥

PGSYJ'IBTaT BBIITOJIHCHUS ITPOIrPpaAMMBI I/I306pa)KCH Ha PUCYHKC 2.5.

[ BEX C\Windows\system32emd.exe | == |iv'3-]1I
m -

i:
MuArrL[0]1 = 0
EHBBB MyFunction

i =
MyAre[@]1 = 100
Ml1A NPORODAXEHHA HAXMHTE ANEYN KAABMWY . . .

4 il ¥

Puc. 2.5 Pe3ynbrar BBIITOJIHEHUS TPOTPAMMBI.

Ilepenaya mapamMeTpoB Mo 3HAYEHHIO.

[Ipu BBI30BE METOA:
a) BBINIOJHSACTCS BBIJCIACHUE MaMATH T0J (opMalbHBIC NapamMeTpbl M
JIOKaJbHBIC JJaHHBIC (B CTEKE MUIM B CIICIIUAILHON 00JIaCTH HMaMSTH JJIS JIOKAIbHBIX
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JTAaHHBIX );

0) BBIMOJHAETCS KONUPOBAHHE 3HAYCHUM (HaKTHUECKUX TMapamMeTpoB B
NaMsATh, BBIJICJICHHYIO JJIs1 )OpMaJIbHBIX MapaMeTPOB.

Bo BpeMs BBITIOJIHEHHS] METO/IA:

a) U3MEHEHUE 3HaYeHUI (opMasbHBIX MAapaMETPOB HE OKa3bIBAET HUKAKOTO
BIIMSIHUS HA COJIEP)KUMOE siUeeK MaMsITH (GaKTUYECKUX IMapaMeTpoB.

[Ipu OKOHYaHUM BBHIMOJIHEHUS METOA:

a) TaMsTh, BBIJCICHHAs TMOA (OpPMAIBHBIE MapaMeTpbl M JIOKAIbHBIC
JIAHHbIE, OUUILIACTCS;

0) HOBBbIC 3HaueHUsA (HOPMAIBHBIX IMMAPAMETPOB, MOITYUCHHBIE B MPOIECCE
BBITIOJTHEHUS T€Jla METO/1a, TEPAIOTCS BMECTE C OUUCTKOM MaMSITH.

[TapameTp-3HaueHUE OMKCHIBAETCSA B 3arojOBKE METOIA CIEAYIOIIUM
o0OpazoM:

TUII UMA

[Tpumep:

class Program

{

private static void MyFunction(int i)
{
Console.WriteLine("Buytpu ¢pyukiuu MyFunction mo
namenenus 1 = {0}", 1);
I = 100;
Console.WriteLine("Buytpu ¢ynkmun MyFunction mocie
namenenus 1 = {0}", 1);

}
static void Main(string[] args)
{

inti=10;

Console.WriteLine("Buytpu metomaa Main 1o nepenadn B METO
MyFunction i = {0}", i);
MyFunction(i);
Console.WriteLine("Buyrpu metoma Main mocie nepeaadst B METO.
MyFunction i = {0}", 1);

Pesynbrar BeIMONHEHUS TPOTPpaMMBbl H300paKeH Ha PUCYHKE 2.6.
BN C\Windows\system32\cmd.exe |E|E|éj

metona Main po nepepauw B8 metopn MyFunction 1 = 10
foyHKuMd MyFunction oo uW3sMeHeHuda i 1@

¢pyHKUuHMH MyFunction nocae wamenHenwna i = 100

metona Main nocae nepepaud & meton MyFunction i = 1@

[aa NpoooOAMEHMA HAMMHTE ANEUYN KAABWMWY . . .

Puc. 2.6 Pe3ynbrar BBIITOJIHEHUS TPOTPAMMBL.
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Ilepenxaya mapamerpoB 1o cculIKe (agpecy).

[Ipu BBI30BE MeTONA:

a) BBINOJIHSCTCS BbIICICHUE AMSATH TOJBKO JJISl JIOKAJbHBIX JAaHHBIX U JJIs
COXpaHEHMs apecoB (PAKTUYECKHX MMapaMeTpPoB (B CTEKE WM B CIEHUATIBLHOM
001acTH MaMsITH JIJIs1 JTIOKAJIbHBIX JIAHHBIX );

0) BBIMOJHSACTCS KOIMMUPOBAaHHUE aJpecoB (HO He 3HaueHMi!) (pakTHuecKux
napamMeTpoOB B BBIJICJICHHYIO aMSTh JUIsl JIOKAJbHBIX NTapaMeTPOB;

B) WCMOJB30BaTh B KadyeCTBE (PAKTUUCCKHX IMAPaMETPOB KOHCTAHTHI
3aIpenieHo.

Bo Bpems BBITIONMHEHUS METOAA!

a) HUKaKHX OTPaHWYCHHUM Ha HMCIOJb30BaHUE MapaMeTPOB JAHHOTO BHA HE
HaKJIa/IbIBACTCS;

0) WU3MEHEHHE 3HAYeHUl  (POopMaNbHBIX  [apaMETpPOB,  HUCIOJIb3Ys
CKOIMPOBAHHBIE aJIpeca, BBHIMIOJIHACTCS HEMOCPEJACTBEHHO Ha sYeiKax MmaMsTH
COOTBETCTBYIOIIUX (PAKTUYECKHUX MTapaMETPOB.

[Ipu oKOHYaHUM BBHIMIOJTHEHUSI METOIA:

a) CIEIHUaJbHOTO KOMMPOBAHUS pe3ylibTaTa He TpeOyeTcs, MOCKOJIbKY BCE
nercTBUs ¢ (QopMaiIbHBIMHU TMapaMeTPaMU BBITIONHSIMCH HEMOCPEACTBEHHO HaJ
syedKaMH MaMsITH (GaKTUYECKUX MapaMeTPOB;

0) maMsITh, BbIJICJICHHAS JJI1 paOOThI METO/IA, OUUIIAETCS.

Hcnonvzosanue moougurkamopa ref.

KitoueBsiM ciioBoM ref momedaroTcsi Te mapaMeTpbl, KOTOPBIE TOJKHBI
nepeaaBaTbCs B METOJ IO CChUIKE. TakuMm 00pa3oMm, Mbl OyneM BHYTPU METOJA
MaHUITYJIUPOBATh TAHHBIMU, OOBSIBJICHHBIMH B BBI3BIBAIOIIEM METOC. APTYMEHTHI,
KOTOpBIE TIEPEHAIOTCSI B METOJl C KJIIOYEBBIM CJIOBOM ref, 00s3aTebHO TOJKHBI
OBITh MPOMHUIIMAIU3UPOBAHBI, HHAYE KOMITUJISITOP BBIAACT COOOIIEHHE 00 OIIHOKeE.

OnucaHue napameTpa-cChlJIKM B 3arojI0BKE METOZA CIEAYIOIIee:

ref Tunm ums

[Tpumep:

class Program

{
private static void MyFunctionByRef(ref int i)

{
Console.WriteLine("Buytpu ¢pyakuuun MyFunction mo
uamenenus 1 = {0}", i);
I = 100;
Console.WriteLine("Buytpu ¢ynkiuun MyFunction mocie
usmenenus 1 = {0}", i);

}
static void Main(string[] args)
{

inti=10;

Console.WriteLine("Buyrpu metomaa Main 1o nepemadn B METOT
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MyFunction i = {0}", 1);

MyFunctionByRef(ref 1);

Console.WriteLine("Buyrpu meroma Main mocie nepenadu B
meroa MyFunction 1= {0}", 1);

¥

¥

PesynbTaT BRIMOIHEHUS! TPOTPAMMbI H300pakeH Ha pUCYHKe 2.7.

BEX C\Windows\system32Zomd exe | = | =l |ﬁ]

Buytpu metopna Main mo nepepauw B meton MyFunction i = 10 -
Bayrpu eyHkuud MyFunction po usmenenuwn 1 = 10

Buytpu ¢yHkudd MyFunction nocae vw3meHenHwa i = 100

Buytpu mMeTopmna Main nocae nepepaud B MeTon MyFunction i = 100

[aa NpoOOAKEHHA HAKMMTE ANEYD KAABHWY . . .

4 I F

Puc. 2.7 Pe3ynbTar BBIIIOJIHEHUS IPOTPAMMBI.

Hcnonvzoseanue moougpurkamopa out

[TapameTpsl, 0003HaYEHHBIE KIIOYEBBIM CIOBOM OUt, TAaK)Ke HCIOJIB3YIOTCS
JUTs iepenadu 1o cebiike. OTimuyue ot ref COCTOUT B TOM, YTO ITapaMeTp CYUTAETCS
BBIXOAHBIM U COOTBETCTBEHHO KOMITHJIATOP Pa3pelIUT HE WHUIMATIU3UPOBATH €TI0
JI0 TIepelauvl B METOJ U MPOCIEAUT, 4TOO METOM 3aHEC B ATOT MapaMeTp 3HAYCHUE
(uHaue OyzeT BhIIAHO COOOIIeHUE 00 OIINOKE).

Onucanue napaMeTpa-CcChUJIKU B 3ar0JIOBKE METOJIA CIEAYIOIIEE:

out Tunm UM

[Ipumep:

class Program

{

static void Main(string[] args)

t
int i
GetDigit(out i);
Console.WriteLine("i =" + i);

by
private static void GetDigit(out int digit)

{

}
¥

Pe3ynbTaT BRIMOIHEHUS TPOrPaMMbI U300pakeH Ha PUCYHKE 2.8.

digit = new Random().Next(10);
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BN Ch\Windows\system32\emd.exe | = (=] |&J

i=h
[laA NpoACAKEHHA HAKMHTE AKNEYN KAAEHWY .

4 Il 2

Puc. 2.8 Pe3ynbrar BbIIOJIHEHUS IPOTPAMMBI.

CO3II3HI/IC METOA0B C MEPEMECHHBIM KOJINYIECCTBOM MMapaMEeTpoB

Nuorna ObiBaeT yqoOHO co37aTh METOA, B KOTOPBI MOXHO IepeaaBaTh
pa3HOE KOJIMYECTBO apryMeHTOB. f3bik C# MpeaocTaBiseT TaKyl0 BO3MOKHOCTb C
MMOMOIIBIO KIIFOUEBOTO cioBa params. Ilapamerp, MOMEUEHHBIN 3TUM KIHOYEBBIM
CJIOBOM, pa3MEIIaeTCsl B CIUCKE MapamMeTpoB MOCIECIHUM M 0003HAUYaeT MAaCCUB
3aJJaHHOTO TUIIA HEONPEICIICHHOM JIJIMHBI, HAIPUMED:

public int Sum(inta, outint b. paramsint[]c) ...

B sTOT MeTON MOXHO TIepenaTh Tpu U Oosee mapameTpoB. BHyTpu meToa K
napamMeTpaMm, HauMHas C TPEThEro, OOpaIlaloTcs Kak K OOBIYHBIM 3JIeMEHTam
MaccrBa. KomuyecTBO 31€eMEHTOB MacCHUBa MOY4YalOT C MOMOILIBIO €r0 CBOMCTBA
Length. Ilpu wucrnonp30BaHUKM KJIFOYEBOIO CJIOBAa HEOOXOIWMO YYHMTBHIBATH, YTO
MapameTp, MOMEYAEMBbIN KJIFOUEBBIM CIIOBOM Params A0JKEH CTOSTh MOCIEIHUM B
CITHCKE MMapaMeETPOB.

[Ipumep:
class Program
{
static void Main(string[] args)
{
Console.WriteLine("Cymma ="+ Sum( 1, 2, 3, 4, 5));
¥
private static int Sum(params int[] arr)
o
int res = 0;
foreach (int i in arr)
res +=1;
return res;
by

¥

Pe3ynbTaT BRIMOIHEHUS TPOTPAaMMbI H300pakeH Ha pUCYHKe 2.9.
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X C\Windows\system32\emd.exe | = | (=] |i3—]

Cyma = 15
[laa NpoOOAKEHHA HAKMHTE ANEYD KAABHWY .

4 I F

Puc. 2.9 Pe3ynbrar BbINOJIHEHUS IPOTPAMMBI.

Kiarouesoe cjioBo return

MeTo MOXKET 3aBEpIIUThH CBOE BBIMOJIHEHUE TPEMsI CIIOCO0aMU:

e Korna ynpasieHue I0iaeT A0 3aBepriaromieit GurypHoi ckoOku (Tipu
ATOM METOJ] HUYETO HE BO3BPAIIIAET).

e Korma ympaBieHue JoineT a0 KIOUeBOro cioBa return (6e3
BO3BPAIIA€MOT0 3HAYEHUS U TUIl BO3BPALIAEMOIO 3HAYECHUS] METOJA —
void).

e Korzma ymnpapineHue OOHAET OO0 KIHOUYEBOro ciioBa return (mocne
KOTOPOIO  CTOMT BO3BpAIla€MOE€ 3HAY€HUWE, METOI  YTO-JIHOO
BO3BpAIIAET).

Meton MOXET coaepk’aTbh HECKOJBKO OIeparopoB return, ecam 3T0
HEOOXOMMMO ISl peain3anuu  anroputMma. Ecmm Merox ommcaH Kak  Void,
BBIDQKEHUE HE YKa3bIBACTCA. BpIpakeHHWe, yka3aHHOe IMocie return, HesBHO
npeoOpa3yercst K TUIy BO3BPALa€MOr0 METOIOM 3HAUEHHUS U NEPENaeTcs B TOUKY
BBI30Ba METO/IA.

private static int f1() { return 1; } // npaBunbHO

private static void f2() { return 1; } // HempaBwiabHO, f2 He mOMKEH
BO3Bpallarh 3HAYCHUE

private static double f3() { return 1; } // mpaBumbHO, 1 HesBHO
npeoOpaszyercs k Tumy double

MeTon, BO3BpallarOIIMi 3HAYEHHE, JIOJHKEH JEjIaTh 3TO C MOMOUIBEO
omeparopa return. Eciu mNOTOK ympaBieHUs JOCTUTHET KOHLA METOoJa,
BO3BpAILAIOIIETO 3HAUYE€HHWE, HE BCTPETHUB Ha CBOEM IIyTH omeparop return, B
BBI3BIBAIOIII MOYJIb BEpHETCA "'Mycop".

Ecim Meton He o00bsBICH co croerudukatopoM Void, ero MoxXHO
UCIIOJIb30BATh B KAYECTBE ONEPAH/Ia B TIOOOM BBIPAKEHUH.

[Tpumep: Ilporpamma BoO3BpallaeT MO3ULMIO YKCIA B HEOTCOPTHPOBAHHOM
MacCHBE, a €CJIM YUCJIO HE HailIeHO, BO3BpallaeT yucio —1.

class Program

{

static void Main(string[] args)

{

int num;
Console.WriteLine("Bseaure nckomoe uncio: ");
string buf = Console.ReadLine();
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int x = Convert. Tolnt32(buf);
if ((num = find_number(x)) == -1)
Console.WriteLine("Takoe uncio He HalijieHO0");
else Console.WriteLine("Tlo3umus uncna B maccuse {0}", num);

¥

private static int find_number(int number)

{
iINtN=7,1i;
int[Jarray={21, 2,-4,6, 1,11, -3 };
for (i=0; i <N; i++)

if (number == array[i]) return i,

return -1;

}

}
Pe3yJII>TaT BBIIIOJIHCHUS ITPOIrpaMMBI I/I306pa)K€H Ha pPUCYHKC 2.10.

BN Ch\Windows\system32homd.exe | = (=] |iE-J

BEeAMTE MCKOMOE UYMCAD: -~

Mo3WUMA YMCAA B HMACCHEE 3

[laA NpoADAKEHHA HAKMMTE AWEYN KAABMWY . . .

4 I F

Puc. 2.10 Pe3ynbTaT BBIOJIHEHHUS TPOTPAMMBI.
MeTobl MOXKHO pa3/ieNIuTh Ha TPU KaTETOPHU:
K mepBoii KaTeropum OTHOCATCSI BBIYUCIUTENbHbIE MeETOAbl. OHu
BBITIOJIHSIOT HEKHE ONEpaliy HaJl CBOMMH apryMEHTAMU U BO3BPAILIAIOT PE3ybTar

BBIYMCIICHUN.
MeToasl  BTOpOTO THMA BBINONHSIIOT 00paboTky wuHpopManuu. Ux
BO3BpaIllaeMOoe 3HaYCHHE IMPOCTO 03HAYACT, YCIIEIITHO JIM 3aBEPIIICHBI OTICPATIHH.
MeTonel TpeThero BHIAa HE HMMEIOT SBHO BO3BpamiaemMoro 3HadeHws. Ilo
CYIIECTBY, 3TH METOABI SIBIISIOTCS TMPOIEAypaMH M HE BBIYUCISIIOT HHUKAKOTO

pesynbrara.
[Tpumep:
class Program
{
static void Main(string[] args)
«
intx,y, z;
x =10;y = 20;
z = mul(x, y); [* 1%
Console.WriteLine(mul(x,y)); /*2*/
mul(X, y); [*3*
b
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private static int mul(int a, int b)

{

¥
}

B neproii cTpoke 3HaueHue, Bo3BpammaeMoe Metogom mul(), mprcBanBaeTcs
MepeMeHHoO z. Bo BTOpPOM CTpOKE BO3BpAIIAEMOE 3HAYEHUE HUYEMY HE
NpUCBAaMBAacTCsA, HO WCmoib3yercss BHyTpu Mertoma Console.WriteLine(). B
TpPEeThel CTPOKE 3HAUEHHUE, BO3BpallaeMoOe C IMOMONIBIO oOmeparopa return,
oTOpachIBaeTCsl.

returna * b;

PexypcuBHbIE METOAbI

PekypcHBHBIM Ha3bIBa€TCSI METOJl, KOTOPBIM BhI3bIBAET caM ceOs. Takas
pekypcus Ha3biBaeTcsl npsiMoi. CylllecTByeT KOCBEHHAs! peKypCHsi, KOra JIBa WA
Oonee MeTona BbI3BIBAIOT Apyr apyra. Ecmu metos BhI3bIBaeT ceOsi, B CTEKe
CO37aeTcs KOIUs 3HAYEHUH €ro mapaMeTpoB, MOCIE YETro YIPaBICHUE NEPEAacTCs
MIEPBOMY HCIOJHAEMOMY omeparopy Metona. [Ipu NOBTOPHOM BBI30BE 3TOT
Ipouecc mnosropsieTca. s 3aBeplICHUs] BBIUMCICHUW KaXIbli PEKYPCUBHBIN
METOJ JOJDKEH CcolepkKaTrh XOTs Obl OJIHY HEPEKYpPCHUBHYIO BETBb aJITOPUTMA,
3aKaHYMBAIOLIYIOCA ~ OlepatopoM  Bo3Bpara. llpu  3aBepuieHMM  MeTona
COOTBETCTBYIOI[asl 4YacThb CTEKa OCBOOOXKIAETCA, W YIPABICHUE MEPENaeTCs
BBI3BIBAIOIIEMY METOMY, BBIMOJHEHUE KOTOPOrO TMPOJOJDKAECTCS C  TOYKH,
CJIEIYIOIIEN 32 PEKYPCUBHBIM BBI30BOM.

[Ipumep: Berunciuth 3HaueHue akropuaia.

Oynkuuto daktopuana N! onpenensoT Kak MPOU3BEICHUE MEPBBIX N IETbIX
YUCEIL:

nN=1%*2%*3%..%n

Takoe mnpou3BeNEHHUE JIETKO BBIYHCIHTH C TIOMOIIBK) HTEPATUBHBIX
KOHCTpYKIH#i (Harpumep for).

Hpyroe onpenenenne pakropuanga, B KOTOPOM HCIONB3YETCS PEKYPPEHTHAS
dbopmyra, MeeT BU/I;:

(1) 0'=1
(2) nsa V n>0 n!'=n*(n-1)!
private static int fact (int n) // onucanue pekypcMBHOTO MeTO/Ia
{
if (n<=1)return 1;// HepekypcuBHas BETBb
return ( n*fact (n - 1)) ; // Mmetox BbI3bIBaET caM cebs

¥
N
private static int fact (int n) // onucanue peKypcMBHOTO MeTo/Ia
{
return (n>1)?n*fact(n-1):1;
b

77



[Tpumep: 111 3a7aHHOTO YKCIa BBIYUCIUTD Yrciio OuboHaqyu.

Jia yucen GuboHAYUN PEKYPCUBHOE OINPENEICHUE BBINIIUT CICAYIOLUM
oOpazom:

(1) F(1)=1,

(2) F(2)=1,

(3) nas V n>2 F(n)=F(n-1)+F(n-2)

class Program

{

static void Main(string[] args)

{
Console.WriteLine("BBeaute uckomoe unciuo: ");
string buf = Console.ReadLine();
int n = Convert. ToInt32(buf);
Console.WriteLine("Yucno ®udonayuu = {0}", Fib(n));

¥

private static int Fib(int i)

{
if ((1==12) | (i==2)) return 1;
else return Fib(i - 1) + Fib(i - 2);

}

by
¥

Ileperpy3ka MeToa0oB

B C# HeckoapkO METOIOB MOT'YT UMETh OJHO M TO k€ MMA. B aToM ciydae
METO/, HWACHTU(PUIUPYEMBI STUM HMMEHEM, Ha3bIBACTCS IEPErpyKEHHbIM.
[leperpy3uTh MOXKHO TOJIBKO METOABI, KOTOPbIE OTIAMYAIOTCA JTUOO TUIOM, JHOO
YUCJIOM CBOUX apryMEHTOB. lleperpy3utb METOAbI, KOTOPBIE OTIIMYAOTCSA TOJIBKO
THAIIOM BO3BpallaeMOro 3HA4Y€HHUs, HeNnb3sd. IleperpyxaeMmble METOABI JAOT
BO3MOXKHOCTh YIIPOCTUTH POrPAMMBI, JOIMyCKas 0OpallleHne K OJHOMY UMEHHU ISl
BBINIOJIHEHUA OJIM3KUX TIO CMBICITY JEHCTBUM.

UtoObl meperpy3uTb HEKOTOPbIH METOH, HYXHO OOBSBUTH, a 3areMm
ONpEAENUTh BCe TpeOyeMble BapuaHThl €ro BbI3oBa. KoMIUIsATOp aBTOMAaTUyeCKH
BbIOEpET TMpaBWIbHBIA BAapUaHT BbI30BA HA OCHOBAHMM YHCIIa M THUIA
UCTIOb3YEMBIX APTYMEHTOB.

Ha neperpyxeHHbIe METOBI HAKJIAIBIBAKOTCS HECKOJIBKO OTPAaHUYECHUI:

e m00bIe JBa MEPErpyKeHHbIE METOABI JOJKHBI MMETh Pa3JIMYHbIE CIIHCKH

I1apaMeTpOB;

* Ieperpyska METOIOB C COBHNAJAIOIIMMH CIIMCKaMU apryMEHTOB HAa OCHOBE

JIMIIb TUIIA BO3BPALIAEMbIX UMW 3HAYEHUM HEJIOITyCTUMA;

* METOABI HE MOTYT OBbITh MEePErpy>KeHbl UCKIIIOYUTELHO HAa OCHOBE TOTO, YTO

OJIMH W3 HUX SIBJISAETCS CTATUYECKUM, a APYIOU — HET;
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e Tunbl "MaccuB" U "ykazarenp'" paccMaTpUBaIOTCA KaK MICHTUYHBIE C TOUKHU
3pEHHUS IEPETPY3KHU.
[Tpumep:

class Program

{

static void Main(string[] args)
{
int mN, N = -255; float mF, F = -25.0f; double mD, D = -2.55;
mN = abs(N); // Be130B nieperpyxennoi pynkmuu abs ( int )
mF = abs(F); // Be130B neperpyxennoit ¢hynkiuu abs ( float )
mD = abs(D); // BeI30B nieperpykeHHou ¢pyHkiuu abs ( double )
Console.WriteLine("abs(int) \t| {O}\t| = {1}", N, mN);
Console.WriteLine("abs(float) \t| {0}\t| = {1}", F, mF);
Console.WriteLine("abs(double) \t| {0}\t| = {1}", D, mD);
¥
public static int abs(int a)
{returna<0?-a:a;}
public static float abs(float a)
{returna<0?-a:a;}
public static double abs(double a)
{returna<0?-a:a;}
b
Pe3ynbrar BeINMOIHEHUS IPOrpaMMbl U300pakeH Ha pucyHke 2.11.
[ EIE)

B Ch\Windows\system32vemd.exe
ahsCintD -255

ahsCf loat? i —25 H
abhs {douhle> i 2,55 0
[lan NpoOAODAMEHHA HAKMMTE ANGYN KAABMWY . . .

4 I 2

Puc. 2.11 Pe3ynbrar BeINOTHEHUS IPOTPAMMEI.
2.6KuoueBoe ciioBo this

Kaxnplii 0O0BEKT COACPKHT CBOM OJK3EMIUIAp TIOJIeH Kiacca. Mertomapl
HAaXOIATCA B MaMITH B E€IUHCTBEHHOM OJK3EMIUISIPE M HCIIOJB3YIOTCS BCEMU
OObEKTaMH COBMECTHO, IO3TOMY HEOOXOAMMO obOecrneynTh padoTy METOJ0B
HECTaTUYECKUX AK3EMILUIAPOB C MOJISIMU UMEHHO TOTO OOBEKTa, JJIsl KOTOPOro OHU
Obut BBI3BAHBL. J[JII 3TOrO B JII000M HECTATMUYCCKHI METOJ] aBTOMATHYCCKH
nepeaacTcs CKPBIThIN mapamerp this, B KOTOPOM XPaHUTCS CChUIKA HA BBHI3BABIIHM
(GYHKIHUIO 9K3EMILISIP.

B siBHOM Buje mapamerp this mpuMeHseTcs A TOro, 4ToObl BO3BPATHTDh M3
METO/Ia CChUIKY Ha BBI3BABIIMM OOBEKT, a TaKXke I UACHTU(UKAIUU TIONS B
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cllydae, €CJIM €ro UMsI COBIAJaeT C MMEHEM MapaMeTpa MeTojia, HapuMep:
class Demo
{

double y;

public Demo T() // meTon BO3BpaIiaeT CChUIKY Ha SK3EMILISIP
{ return this; }

public void Sety(double y)
{ this.y =y; } / momo y npucBauBaeTcsi 3HaYCHHUE TapaMeTpa y

k
2. 7TKOHCTPYKTOPBI

IlonsiTHe KOHCTPYKTOPA

Koncmpykmopot — >TO MeTOAbl Kjacca, KOTOPHIE BbI3BIBAIOTCS MPHU
CO3/IaHNHU OOBEKTA.

KoncTpykrop npeaHasHaueH Juisi MHUIUaNIU3aluuu o0bekTa. OH BBI3bIBACTCS
aBTOMAaTUYECKU NP CO3JaHUHM O0bEKTa Kilacca ¢ MOMOIIbIO onepanuu New. Mms
KOHCTPYKTOpa COBIAJaeT C uMeHeM Kkjacca. KoHcTpykropbl —o00danaror
CJIEIYOLIMMU CBONCTBAMMU:

e KoHCTpyKTOp HE BO3BpallaeT 3HaAUYCHHE, Jaxe Tumna Void.

e Kjacc MOXET HUMETh HECKOJbKO KOHCTPYKTOPOB C Pa3HbIMH
napameTpamu JJisl pa3HbIX BUJI0B MHULIMAIU3ALIHNH.

e Ecii nporpaMMHUCT HE yKa3aJl HA OJTHOI'O KOHCTPYKTOPA WU KaKHE-TO
nojasi He ObUIM WHULMAJIU3UPOBAHBI, IMOJSIM 3HAYMMBIX THUIIOB
MPUCBANBACTCS HYJIb, TIOJISIM CCBUIOYHBIX TUTIOB — 3Ha4eHue null.

e KOHCTpyKTOp,  BbI3bIBa€MbIii  0€3  mapamMeTpoB,  Ha3bIBAETCS
KOHCMPYKMOPOM O YMOJIUAHUIO.

B C# cymecTtByeT 3 BU1a KOHCTPYKTOPOB:

e KOHCTpPYKTOp MO YMOJTYaHHUIO.

e KOHCTpYKTOp € mapamMeTpaMM — KOHCTPYKTOp, KOTOPBIA MOXET
OpUHUMATh  HEOOXOJUMOE  KOJMYECTBO  MapaMeTpoB  JJis
MHUILMAIM3AlNH MTOJIeH KJlacca WM KaKuX-TH00 APYruX JICHCTBUM.

e (Crarnyeckuil KOHCTPYKTOP — KOHCTPYKTOP, OTHOCSIIUICS K KJIaccy, a
He K 00bekTy. CyllecTByeT /Uisi HHUIMAIN3alud CTaTUYECKUX TMOJeH
knacca. Omnpenensercs 0e3 Kakoro-imbo crnernudpukaropa JOCTyIa ¢
KJTFOUEBBIM CJIOBOM Static.

[Ipu co3maHMM KOHCTPYKTOPOB HYXHO MOMHHUTH, YTO BCE KOHCTPYKTOPBI
(KpoMe CTaTHYEeCKOro) MMEIOT crieludukarop goctyna public, Bce koHCTPYKTOpBI,
KpOME KOHCTPYKTOpA [0 YMOJTYAHUIO U CTATHYECKOTO KOHCTPYKTOPA, MOT'YT UMETh
HEOOXOAMMOE KOJTMYECTBO NMapaMeTpoB. KOHCTPYKTOp MO yMOITYaHUIO MOXKET OBbITH
TOJIBKO OAWH. EciM KOHCTPYKTOp omMcaH B KJIAacce, TO KOHCTPYKTOp II0
YMOJTYAHUIO, KOTOPBIA BaM MPEIOCTABIISIICS KOMIMIATOPOM, paboTaTh He OyzeT.

[Tpumep ompeneneHus CBOEro KOHCTPYKTOpa Mo yMomdaHuto. JlJis paboTsl ¢
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KOHCTPYKTOpPaMHU CO37[aH HOBBIN KJIACC, OMMCHIBAIOIINA MAIIIHHY.
class Car
{

private string driverName; // Ums BoguTens

private int currSpeed; // Texyias cKOpoCTh

public Car() // KoHCTpyKTOp 110 YMOJITYaHHUIO

{
driverName = "Muxaens lymaxep";
currSpeed = 10;

}

public void PrintState() // Pacmieuarka TeKymux JaHHBIX

{
Console.WriteLine("{0} enet co ckopocthto {1} xm/4.",
driverName, currSpeed);

}

public void SpeedUp(int delta) / YBenudenue ckopocTu

{ currSpeed += delta; }

}

class Program

{

static void Main(string[] args)
{
Car myCar = new Car();
for (inti=0;i<=10; i++)
{
myCar.SpeedUp(5);
myCar.PrintState();
}
}
}

PesynbTaT BRIMOTHEHUS! TPOTPaMMbl H300pakeH Ha pUCYHKe 2.12.

BEX Ch\Windows\system32\emd.exe | = | = |&I

llymaxep eneT coO CHOPOCTLW - ~
llymaxep eneT CcO CKOPOCTLW
llyrnaxep eneET CO CHOPOCTLW
llynaxep eneT cCoO CHKOPOCTbLW
llymaxep eneT CcO CHOPOCTLW
llymaxep eneT CO CHKOPOCTbLW
llymaxep epeT CO CHOPOCTLW

llymaxep eneT CO CKOPOCThLW
llyraxep eneT co CKOPOCTEW
llymaxep eneT CcO CKOPOCThLW
llynaxep eneT co CKOPOCTEW

[lan NpoOAODAMEHHA HAKMMTE ANGYN KAABMWY .

Pl I A

Puc. 2.12 Pe3ynpraT BBIITIOJIHEHUS TPOTPAMMBI.
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Koncrpykrop ¢ mapamerpamu

KoHcTpykTOp ¢ napameTpaMu OTJIMYaeTcsi OT KOHCTPYKTOpA MO YMOIYaHUIO
HaJIMYUCM ITIapaMCTPOB. KoanuectBo mapamMCcTpoOB OIIPCACIIACT KOJINYCCTBO HOJIeﬁ,
KOTOPBIC H€06XOI[I/IMO IMPONMHUIIUAJIN3UPOBATD IIPHU CO3JaHUU 00bEKTA.

[Ipumep: Jlo6aButh B kjacc Car KOHCTPYKTOpP  TO3BOJISIOIIMIMA
HHUIIUAJIN3UPOBATD II0JIC driverName.

class Car

{

// Ctapble TIOJIst ¥ METOJBL. ..
public Car(string name)

{
driverName = name;
currSpeed = 10;
¥
¥
class Program
{
static void Main(string[] args)
{
Car myCar = new Car("Pybenc bapukemnno");
for (inti=0;1<=10; i++)
{
myCar.SpeedUp(5);
myCar.PrintState();
¥
¥
¥

IleperpyxeHHble KOHCTPYKTOPbI

KoHCTpyKTOpBI, Kak U JIpyrue METOAbl, MOKHO MEPErpyXk aTb: CO34aBaTh B
KJIaCCC HCCKOJIBKO KOHCTPYKTOPOB C PA3JIMYHBIMU CIIMCKaMM IIapaMCTPOB, I{T061>I
o0ecreunTh BOBMOKHOCTh MHHUITHATIU3AINH 00BEKTOB pa3HBIMHU CITIOCOOAMHU.

[Tpumep: onpeaenM KOHCTPYKTOPHI C mapameTpaMu s kiacca Car.

class Car

{

// Ctapbie MO U METO/BL. ..

public Car(string name)

{ driverName = name; currSpeed = 10; }
public Car(string name, int speed)

{ driverName = name; currSpeed = speed, }

}

class Program

{

82



static void Main(string[] args)
{
Car myCar = new Car("Pans¢ Hlymaxep”, 10);
for (int1=0;1<=10; i++)
{
myCar.SpeedUp(5);
myCar.PrintState();

¥
¥

CraTnyeckue KOHCTPYKTOPBI

Crarnyeckuii KOHCTPYKTOP CBsI3aH C KJIAcCOM, a HE C KOHKPETHBIM
00bekToM. CaM KOHCTPYKTOpP HYXKEH JJIsi MHUIMAIU3AIMA CTaTUYECKUX JAaHHBIX.
Korz[a BBISBIBACTCA 3TOT KOHCTPYKTOP — HCH3BCCTHO, HO TI'apaHTHPYCTCA, 4YTO
BBI3OB HpOPISOfII[GT A0 IICPBOIO CO3daHHUA 0o0BeKTa Kiacca. I[JI}I ImpuMmepa Cco
CTaTHYCCKHUM KOHCTPYKTOpPOM CO3daJuM KJIacC OHI/ICLIBaIOHII/Iﬁ OaHKOBCKHE
dbunmanel, HO Ha ATOT pa3 CTaTUYECKOE ToJie Oy/IeT coiepKaTh OOHYC B MPOIEHTAX
JUTst OpOpMITEHHMSI IETIO3UTOB. A TeKyIIUid 0anaHC y KaxKaoro guiinana OyJaeT CBOM.

class Bank

{
private double currBalance;
private static double bonus;
public Bank(double balance)
{ currBalance = balance; }
static Bank()
{ bonus =1.04; }
public static void SetBonus(double newRate)
{ bonus = newRate; }
public static double GetBonus()
{ return bonus; }
public double GetPercents(double summa)

{
if ((currBalance - summa) > 0)
{
double percent = summa * bonus;
currBalance -= percent;
return percent;
by
return -1;
¥
¥
class Program
{

83



static void Main(string[] args)

{
Bank b1 = new Bank(1000000);
Console.WriteLine("Tekyiuii 60HYCHBIN IPOIEHT: "' +
Bank.GetBonus());
Console.WriteLine("Bam geno3ut Ha {0:C}, B kacce 3a0parp:” +
"{1:C}", 10000, b1.GetPercents(10000));

¥

¥

Pe3ynbrar BeIMONMHEHUS TPOTpaMMBbl H300paXkeH Ha pucyHke 2.13.

-

Terxywdd E0HYCcHWW npouedHT:= 1,04 ~
Baw nenosdT Ha 10 0O00,.00p.,. B Kacce 3aspath:10 400, 00p .
[an NpPOODAKEHHWA HAKMMTE ANGYN KAABHWY . .

BN C\Windows'\system32\cmd.exe | = | =] |&I

il I

W

© oo~

11.

12,

13.
14,
15.
16.

Puc. 2.13 Pe3ynbpTaT BBIOJIHEHHUS TPOTPAMMBI.

3 KOHTpOJIbHBIE BONPOCHI

Yro Takoe 0ObEKT?

Yro Takoe arpulOyT oObeKTa?

Y10 Taxkoe moseaeHne o0neKkra?

B gem 3akmiodaercs  OPUHLOUN  OOBEKTHO-OPHUEHTHPOBAHHOTO
pOrpaMMHUPOBAHUS?

[Touemy Ba)XKHO HCIIOJIb30BaTh 00BEKTHO-OPUEHTUPOBAHHOE
IpOrpaMMHUpPOBaHUE TpU pa3pabOTKe KOMITbIOTEPHBIX CUCTEM?

Kakum 00pazoMm 0O0BEKTHO-OPUEHTHUPOBAHHOE MPOrpaMMHUpPOBaHUE
MIOMOTa€eT MOJIEPKUBATH CI0KHBIE KOMIIBIOTEPHbIE CUCTEMBI?
Omnpenenute arpuOyThl 00bekTa Dopma 3akaza Ha puc. 2.1.

Onpenenute BapraHThl oBeneHUs 00bekTa @opma 3akasza Ha puc. 2.1.
Yo Takoe meTox?

OObsacHUTE POJb HACHEAOBaHHS B  OOBEKTHO-OPUEHTUPOBAHHOM
IpPOrpaMMHUPOBAHUY.

OOBsicHUTE pONb HMHKANCYISIUU B  OOBEKTHO-OPUEHTHPOBAHHOM
IpPOrpaMMHUPOBAHUY.

OOBsicHUTE TOHATHE WHKANCYIAIUA B OOBEKTHO-OPUECHTHPOBAHHOM
IpOrpaMMHUPOBAHUU.

UTto moHUMAaETCs MO TEPMUHOM «KIIACC»?

Kakue aneMeHThI onpeiensiores B cocTaBe Kiacca?

KakoBO cOOTHOIIIEHHE MOHATHI «KIIACC» U «OOBEKT»?

Urto noHuMaeTcs Mo TEPMUHOM «UJICHBI Kjlaccay?
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17.
18.
19.
20.

21,
22,
23.

24,
25.

26.
217,
28.
29,
30.
31.
32,
33.
34,

35.
36.

37.
38.
39.

40.
41.

Kakue unens! knacca Bam uzBecTHbI?
Kakue unensl knacca coneprkar Koa?
Kakue unensl kiacca coaepkar JaHHbIe?
[lepeuncnuTe NATH Pa3HOBUIHOCTEH YJIEHOB KJlacca CICHU(PUUHBIX IS
a3pika CH.
YUT0 moHUMaETCA oA TEPMUHOM «KOHCTPYKTOP»?
CKOJIBKO KOHCTPYKTOPOB MOYKET COIEPKAThH KJ1acc?
[IpuBeauTe  CHHTAaKCHC ONHCAHWS  Kiacca B OOIIEM  BHJE.
[TpounmocTpupyiite ero ¢pparmeHTOM Nporpammsl Ha si3bike C#.
Kakue monudukaropsl Tuna goctyna Bam uzBecTHbI?
B dyem 3akmoyarorcs OCOOEHHOCTM JIOCTyla WIEHOB Kilacca ¢
monudukaropom public?
B dyem 3akmoyarorcs OCOOEHHOCTM JIOCTyla WIEHOB Kiacca ¢
MonudukaTropom private?
B uem 3akmiouaroTcsi OCOOEHHOCTH JOCTyNa WYJIEHOB Kjacca ¢
Monudukaropom protected?
B uem 3akmiouarorcsi OCOOEHHOCTH JOCTyNa WJIEHOB Kjacca ¢
MonudukaropoM internal?
Kakoe ximoueBoe cnoBo s3blka C# UCHONB3YeTCS IPU  CO3JAHUU
oObekTa?
[IpuBenutre CUHTAKCHC coO3daHUsl O0bEKTa B  OOILIEM  BHJIE.
[TpoustrocTpupyiTe ero parMeHToM MporpaMMel Ha si3bike C#H.
B 4em cocTout Ha3HaYeHUE KOHCTPYKTOpa?
Kax w1t mu kiacc si3pika C# UMeeT KOHCTPYKTOP?
Kakne ymomuanus 1 KOHCTPYKTOPOB NPHUHSATHI B sI3bIKE C#?
KakuM 3HaueHHEM MHHUIHMAIU3UPYIOTCA 10 YMOJIYAHUIO 3HAYEHUs
CCBUIOYHOTO THHA?
B kakoM ciyyae KOHCTPYKTOp IO YMOJYaHUIO HE UCIIONIb3yeTCs?
[TpuBenuTe CHHTaKCHMC KOHCTPYKTOpa Kiacca B OO0IIeM BHJE.
[TpousrocTpupyiTe ero ¢pparMeHTOM MporpaMMebl Ha sizbike CH.
YT0 NOHUMAETCS NOJ TEPMUHOM «JIECTPYKTOP»?
B ueMm cocTout Ha3HaueHue AecTpykropa?
[TpuBenuTe CHHTaKcHC JECTpyKTOopa Kjacca B  OOIIEM  BHJE.
[TpoustocTpupyiTe ero pparMeHToM nporpaMmel Ha si3bike CH.
Yro Takoe pekypcus?
YT0 TaKOo€ CTaTUCTUYECKUN METOI?

4 Jananue

5. Hanmucate mporpamMmy B COOTBETCTBMM C BapuaHTOM 3anaHus. s

KJlacca TMPEAyCMOTPETh KOHCTPYKTOP IO YMOJIYAHUIO, HECKOJIBKO
KOHCTPYKTOPOB MO C MapaMeTpamu, JECTPYKTOP, METOAbI: U3MEHEHUS,
oToOpakeHUs1 MOJell Kiacca W METOAbl COMIAacHO 3ajaHus. Jns
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XpaHEeHHUs] 00BEKTOB KJIacca HCIOIh30BaTh TUHAMHYECKUN MACCUB WIIH
CTaHapTHBIA cnucok List. OmnucaHume Kkimacca W METOAOB Kiacca
JTOJIKHBI HAXOAUTHCS B OTACIBHOM MOJIYJIE.

6. OT1aauTh U MPOTECTUPOBATH MPOTPAMMY.

7. Bapuantel 3aaHuil ONpeNessioTCS COMIACHO CIHCKa CTYACHTOB B
rpymmne.

S BapuaHThl 3aaHUH

Bapwuanr 1.
Omnucatp knacc ¢ umeneM WORKER, conepskamiuii 1moss:
—  (amunusa u UHUIMATIBI paOOTHUKA,
—  Ha3BaHME 3aHMMAEMOM JOJDKHOCTH;
-  3apruJary;
—  TOof MOCTYIJICHUS Ha paboTy.
Hanucatpe nporpamMmy, BBIIOJHSIONIYIO CIEAYIOIINE JEHCTBUL:
—  BBOJ ¢ KiaBuarypsl AaHHbIX knacca tuma WORKER;
—  BBIBOJI Ha Jucruiedl ¢amuimii paOOTHUKOB, 4eil cTaxk paboThl B
OpraHU3alliy MPEBBIIAET 3HAYECHHUE, BBEJICHHOE C KJIABUATYPHI;
—  €CJM Takux paOOTHHKOB HET, BBIBECTH COOTBETCTBYIOILIEE COOOILIEHUE.

Bapuanrt 2.
Onucartp knace ¢ umeHem TRAIN, coaepsxaniuid mos:
—  Ha3BaHWE IYHKTA Ha3HAYCHUS;
- HOMEp moe3na;
—  BpEMs OTITPABJICHHUS.
Hanucare nporpamMmy, BEIIOIHSIONIYIO CIEIYOIINE ACUCTBHUS:
— BBO/I C KJIaBHATyphl JaHHBIX kiacca Tuna TRAIN;
—  BBIBOJ] Ha AKpaH UH(POPMAITUU O MOE3/aX, OTIPABISIONINXCS MOCIIE
BBEJICHHOTO C KJIABUATYpPbl BPEMEHU;
—  €CJIM TaKHX I0Ee3/I0B HET, BEIBECTH COOTBETCTBYIOIIEE COOOIIICHHUE.

Bapuanrt 3.
Onucars knace ¢ umenem TRAIN, cogepxamuii nosis:
—  Ha3BaHWE MyHKTa Ha3HAYECHUS;
—  HOMEp Ioe37a;
—  BpEMs OTITPABJICHHUS.
Hanucare nporpamMmy, BBIIOJIHSIONIYIO CIEAYIOIINE JEUCTBUS:
—  BBOJ C KJIaBUATYyphI AaHHBIX Kiacca tuna TRAIN;
—  BBIBOJ Ha dKpaH MHGOPMAIIUU O MMYHKTE Ha3HAUYEHUs, B KOTOPHIN
OTHPABISETCA MOE3/I, HOMEP KOTOPOrO BBEAECH C KJIaBUATYPHI;
—  €CJIM TaKHX I0Ee3/10B HET, BEIBECTH COOTBETCTBYIOIIEE COOOIIICHHUE.

Bapuanrt 4.
Onucare knacc ¢ umenem MARSH, conepsxanuii nosis:
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—  Ha3BaHME HA4YaJbHOIO IIYHKTA MapuUIpyTa;
—  Ha3BaHMWE KOHEYHOTO MyHKTa MapIIPyTa;
—  HOMEp Mapuipyra.
Hanucarb nporpamMmmy, BBIIOJHSIONIYIO CIEAYIOMINE JCUCTBUS:
— BBO/I C KJIaBHATyphl JaHHBIX Kiacca Tuna MARSH;
—  BBIBOJ] Ha 3KpaH WH(POpMaIIMK O MapIIPyTe, HOMEP KOTOPOTO BBEJEH C
KJIAaBUATYPHI;
—  €CJIM TaKUX MapUIPYTOB HET, BBIBECTU COOTBETCTBYIOIIEE COOOIICHUE.

Bapuanrt 5.
Onucars knacc ¢ uMenem NOTE, conepkaiuii mosi:
- (amwius u ums;
—  HoMmep TenedoHa;
—  jara poxkaeHus (MacCUB U3 TPEX YUCEN).
Hanucars nporpaMmy, BBIIOJHSIOUIYIO CIEAYIOIIUE JEHCTBUS:
- BBO/I C KJIaBHaTyphl AJaHHBIX Kiacca Tuna NOTE;
—  BBIBOJl Ha OJKpaH HHGOOpPMAIMK O JOASX, YbM JHU POXKJICHUS
NPUXOSTCS Ha MECSLI, 3HAUEHHE KOTOPOTO BBEJEHO C KJIABUATYPBh;
—  ©CJIM TaKuX JIIOJIEH HET, BRIBECTU COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanr 6.
Onucare knace ¢ umenem NOTE, conepskamuii mosmst:
- (daMuus 1 ums;
—  HoMmep TenedoHa;
—  JlaTa poXKIeHus (MacCUB U3 TPEX yucedn).
Hamnucars nporpammy, BBIIOJHSIONTYIO CIAEAYIOIINE ACHCTBUS:
— BBO/I C KJIaBHaTyphl AaHHBIX Kiacca Tuna NOTE;
—  BBIBOJ Ha OJKpaH HHPOpMaIMM O JIOASX, YbH JHH POXICHUS
MPUXOJATCS HA T0Jl, 3HAYEHHE KOTOPOTO BBEICHO C KJIABUATYPHI;
—  ©CJIM TaKMX JIIOCH HET, BHIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanr 7.
Omnucartp knacc ¢ umeHem NOTE, conepskammuii mossi:
—  daMuus 1 ums;
—  HoMmep TenedoHa;
—  jara poxxaeHus (MacCUB U3 TPEX YUCeN).
Hanucatps nporpammy, BBIIOJHSIONIYIO CIEAYIOIINE JEHCTBUS:
—  BBOJ C KJIaBUaTypsl AaHHbIX kinacca tuna NOTE;
—  BBIBOJL Ha OJKpaH HHOOpMAIMU O JIOASX, YbM JHU POXKICHUS
MIPUXOJATCS HA I€Hb, 3HAYEHUE KOTOPOTO BBEAECHO C KJIABHATYPHI;
—  €CJIM TaKuX JIOIeH HEeT, BBIBECTH COOTBETCTBYIOIEE COOOIIEHUE.

Bapuanr 8.
Omnwucarsp knacc ¢ umeHeM NOTE, copepxarmiuii mosms:
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- (amwmnus u ums;
—  HoMmep TenedoHa;
—  JlaTa poXKIeHUs (MacCUB U3 TPEX Yuceln).
Hanucarb nporpamMmmy, BBIIOJHSIONIYIO CIEIYIOIMIUE JCUCTBUS:
— BBO/I C KJIaBHATyphl JaHHBIX Kiacca Tuna NOTE;
—  BBIBOJ, Ha DJKpaH HHpOpMAIMK O JIONSX, YbH JHH POXKICHUSA
COBMAJAIOT C BBEJICHHBIMU C KJIABUATYPHI;
—  ©CJIM TaKuX JIFOJIEH HET, BRIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuant 9.
Onucars knacc ¢ uMmenemM ORDER, cogepsxammii mosis:
—  pacyUeTHBIM CYET IUIATEIIBIINKA;
—  PaCYETHBIN CUET MOTydaTes;
—  IepeducisieMas cyMMa B pyo.
Hanmcate nporpammy, BBIIOJIHSAIONMIYIO CICAYIOIIUE JTCUCTBUS:
- BBO/I C KJIaBHATyphl JaHHBIX Kiacca Tuna ORDER;
—  BBIBOJ, Ha 3KpaH MHGOPMAIIMKA O CyMMeE, CHSTON C pacyeTHOIO cuera
IJIATENIbIIUKA, BBEICHHOTO C KJIaBUATYPHhI;
—  €CJIM TaKUX CYETOB HET, BHIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanrt 10.
Omnmucars knace ¢ umenem STUDENT, conepxanuii mosst:
—  (hamMunus v UHUITUATIBI,
—  HOMEp TpYIIIbI;
—  yCIeBaeMOCTbh (MAacCHUB U3 MSTH AJIEMEHTOB).
Hanucare nporpamMmy, BEIIOJHSOUIYIO CIECIYOIINE AECUCTBHUS:
— BBO/I C KJIaBHaTyphl JaHHBIX kiacca tuna STUDENT,;
—  BBIBOJ Ha JUCIUICH (amMuINii 1 HOMEPOB TPYIII JJIsl BCEX CTYAEHTOB,
eciu cpenHuit 6a crynenta 6omnpie 4.0;
—  €CJIM TaKUX CTYJIEHTOB HET, BRIBECTHU COOTBETCTBYIOIIEE COOOIICHHUE.

Bapuant 11.
Onucare knacc ¢ umenem STUDENT, conepsxarmuii mosst:
—  (hamunus v UHUITUATIBI,
—  HOMEp TpYIIIbI;
—  yCIeBaeMOCTbh (MAacCHUB U3 MSATH AJIEMEHTOB).
Hanucare nporpamMmmy, BBIIOJHSIONIYIO CIEAYIOMINE JEHCTBUS:
—  BBOJ C KJIaBuaTypsl AaHHbIX kinacca tuna STUDENT,;
—  BBIBOJ Ha JUCIUICH (amMuInii 1 HOMEPOB TPYIII ISl BCEX CTYICHTOB,
€CJIM OHU MMEIOT OIIEHKU 4 U 5;
—  ©CJIM TaKuX CTYJICHTOB HET, BRIBECTH COOTBETCTBYIOIIEE COOOIICHHUE.

Bapuanr 12.
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Onwucartsp knacc ¢ umeHeM STUDENT, conepaxatunii mosis:
—  (amMunusa ¥ UHUITKAJIBI,
—  HOMEp TPYIIIIbI;
—  yCIeBaeMOCTb (MAacCHUB U3 MSATH JIEMEHTOB).
Hanucarp nporpamMmmy, BBITOJHSIONIYIO CIEIYIOIMINE JCUCTBUS:
— BBO/I C KJIaBHaTyphl JaHHBIX Kiacca tuna STUDENT;
—  BBIBOJ Ha JucCIUiel (GaMuUIuii 1 HOMEPOB TPYIII JIJIsI BCEX CTYACHTOB,
UMEIOIIHX XOTsI ObI OHY OIEHKY 2;
—  €CJIM TaKHUX CTYJAEHTOB HET, BBIBECTU COOTBETCTBYIOIIIEE COOOIICHUE.

Bapwuanr 13.
Onucars knacc ¢ uMmenemM AEROFLOT, conepxanuii mosus:
—  Ha3BaHME MYHKTa Ha3HAUYCHUS peiica;
—  HOMeEp peiica;
—  THII caMoJeTa.
Hanucarb nporpamMmmy, BBIIOJHSIONIYIO CIEAYIOMNE AEHCTBUS:
—  BBOJ ¢ KjaBHaryphsl AaHHbIX Kiacca Tuna AEROFLOT;
—  BBIBOJ Ha dKpaH umH(opMammu o perice, HOMEpP KOTOPOTO BBEJEH C
KJIaBUATYPHI,
—  €CJIM TaKUX PEHCOB HET, BBIBECTHU COOTBETCTBYIOIIIEE COOOIIICHNE.

Bapuant 14.
Onmcare knace ¢ umenem AEROFLOT, coaepoxamuid moss:
—  Ha3BaHWE MyHKTa Ha3HAYEHUS PEica;
—  HOMEp peiica;
—  THII caMoJIeTa.
Hanucars nporpamMmy, BEIIOJIHSOMIYIO CIECAYIOIINE JEUCTBUS:
—  BBOJ ¢ KjaBHarypsl gaHHbIX Kiacca Tuna AEROFLOT,;
—  BBIBOJ Ha ODKpaH IIYHKTOB Ha3HAY€HHSI W HOMEPOB PEHCOB,
00CITy’)KMBaeMbIX CaMOJICTOM, TUIT KOTOPOTO BBECH C KJIABHATYPHI;
—  ©CJIM TaKUX PEHCOB HET, BBIBECTH COOTBETCTBYIOIIIEE COOOIIICHNE.

Bapuanr 15.
Onucare knacc ¢ umenem NOTE, conepskammuii moss:
—  daMuus 1 ums;
—  HoMmep TenedoHa;
—  jara poxxaeHus (MacCUB U3 TPEX YUCeN).
Harnncars nporpamMmy, BBIIOJHSOLIYIO CIEAYIONIUE JEHCTBUS:
—  BBOJ C KJIaBUaTypsl AaHHbIX knacca tuna NOTE;
—  BBIBOJ Ha 3KpaH uHGOpMAIMH O YeJIOBeKe, HoMep TeledoHa KOTOPOro
BBEJICH C KJIABHATYPBI;
—  €CJIM TaKuX JIOIeH HEeT, BBIBECTH COOTBETCTBYIOIEE COOOIIEHUE.

Bapuanr 16.
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Onucarp knacc ¢ umeHeM WORKER, conep:xatuunii moss:
—  (amunusa v UHUIKATIBI PA0OTHUKA;
—  Ha3BaHME 3aHMMAEMOM JOJDKHOCTH;
—  3apmiary;
—  TOJ MOCTYIUICHUS Ha paboTy.
Hamncars nporpamMmy, BBIIOJHSIOLIYIO CIEAYIOLIUE NEHCTBUS:
— BBO/I C KJIaBHaTyphl JaHHBIX kiacca Tuna WORKER;
—  BBIBOI Ha AucCIuield (ammimii paOOTHUKOB, 4Ybs 3apIulaTa BHIIIC
CpemHel 1o OPTaHu3aIliy U CTaX pabOTHI OONBIIE TPEX JIET;
—  €CJH TaKkux paOOTHHKOB HET, BHIBECTH COOTBETCTBYIOIIEE COOOIIECHHE.

Bapuanr 17.
Onmcare knace ¢ umenem TRAIN, coaepxanuii moss:
—  Ha3BaHME ITyHKTa Ha3HAYCHUS;
—  HOMEp I0e3/a;
—  BpEMs OTITPABJICHHUS.
Hanmcate nporpammy, BBIOJIHSAIONMIYIO CICAYIOIIUE JTCUCTBUS:
- BBO/I C KJIaBHaTyphl JaHHBIX kiacca Tuna TRAIN;
—  BBIBOJ] Ha 9KpaH MH(POPMAITUH O MOE3/1aX, OTIPABIISIONINXCS B ITyHKT
Ha3HAYEHUS BBEJICHHOTO C KJIaBUATYpPHI;
—  €CJIM TaKHX I0E3/I0B HET, BELIBECTH COOTBETCTBYIOIIEE COOOIIICHHUE.

Bapuanr 18.
Onmcare knacc ¢ umeHem TRAIN, copeprxanuii momus:
—  Ha3BaHWE MyHKTAa Ha3HAYECHUS;
—  HOMEp noe3na;
—  BpEMs OTIIPABJICHHUS.
Hanucars nporpamMmy, BEIIOJHSIONIYIO CIECIYIOIINE ICUCTBHUS:
— BBO/I C KJIaBHATyphl JaHHBIX kiacca Tuna TRAIN;
—  BBIBOJ Ha PKpaH MH(POPMAITUHU O MMYHKTE HA3HAUYCHMSI, B KOTOPBIM
OTITPABJISIETCA MOE3/, HOMEP KOTOPOTO BBEJECH C KJIIaBUATYpBhI;
—  €CJIM TaKHX IT0€3/I0B HET, BELIBECTH COOTBETCTBYIOIIEE COOOIIICHHE.

Bapuanrt 19.
Onucars knacc ¢ umenem MARSH, conepxamuii mosis:
—  Ha3BaHME HAYaJIbHOTO MyHKTa MapIipyTa;
—  Ha3BaHHME KOHEYHOTO MyHKTa MapIIpyTa;
—  HOMEp MapIipyTa.
Hamnucars nporpaMmmy, BBITIOJHSIOUTYIO CIAEAYIOITUE JEeHCTBUS:
—  BBOJ C KJIaBHATyphl AaHHBIX kiacca Tuna MARSH;
—  BBIBOJ Ha 9KpaH HH(OpMAITUU O MapIIPyTe, HOMEP KOTOPOTO BBEACH C
KJIaBHATYPHI;
—  ©CJIM TaKUX MapIIpyTOB HET, BEIBECTH COOTBETCTBYIOIIEE COOOIICHHE.
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Bapuanr 20.
Onucate knacc ¢ umenem NOTE, conepskamuii mosst:
- (damunusa u ums;
—  HoMmep TenedoHa;
—  JlaTa poXKIeHUs (MacCUB U3 TPEX Yuceln).
Hanucarb nporpamMmmy, BBIIOJHSIONIYIO CIEIYIOMINE JCUCTBUS:
— BBO/I C KJIaBHATyphl JaHHBIX Kiacca Tuna NOTE;
—  BBIBOI Ha OJKpaH HWHGMOpPMAIMK O JOASX, YbH JHU POXKICHUS
MPUXOJATCS HA TOJ, 3HAYEHUE KOTOPOTO BBEAECHO C KJIAaBUATYPHI;
—  €CJIM TaKHX JIIOJICH HET, BHIBECTU COOTBETCTBYIOIIEE COOOIICHUE.

JlaGoparopnasi padora Ne 3

1 Hespb 1 mOpsAAOK padoThI

HGHL pa6OTBI — O3HAaKOMUTBCA C IIOHATHUCM IICPCIPY3KHU OIICPATOPOB,
MOHSITUEM CBOMCTB U HHACKCATOPOB B SA3LIKC C#.

[TopsinoK BBINOIHEHUS paOOTHI:
—  O3HAKOMMTHCS C ONMMCAHUEM Ja00paTOPHOU padoTHI;
—  TOJIyYWTb 33/IaHME Y IPENOoAaBaTelisl, COINIACHO CBOEMY BapHUaHTY;
—  HamMcaTh IporpaMMy M OTIIaIuTh €€ Ha OBM.

2 KparTkas Teopus

2.1 Ilepe3arpy3ka onepaTopos

BBenenue B nmeperpysky onepaTopon
[leperpy3ka omepaTtopoB MO3BOJISET yKa3aTh, KAK CTAHIAPTHBIE OMEPATOPHI
OyIyT UCIIOJIB30BAThCs C 00bEeKTaMu Kiacca. [leperpyska
TpeboBanms K IEpeTpy3Ke OMepaTopPOB:
® TIieperpy3ka  ONeparopoB  JODKHA  BBINIOJNHATHCS — OTKPBITHIMH
CTaTHYSCKUMH METoJaMu Kiacca (cnenudukaropsl public static);
® y METO/a - ONepaTopa TUIl BO3BPAINIAEMOr0 3HAYCHUS WM OJHOTO U3
nmapamMeTpoB JOJKEH COBMAAAaTh C THUIIOM, B KOTOPOM BBITIONHSETCS
neperpyska oneparopa;
® TIapaMeTphl METO/A - Olleparopa He JODKHBI BKIIOYaTh MOAU(HUKATOD

out u ref.
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Takum 00pa3om, HEBO3MOXKHO U3MEHUTH 3HAYEHUE CTAHJAPTHBIX OMEpaIuii
JUISl CTAaHJAPTHBIX TUIIOB IAHHBIX.

Tabnuma 1. Oneparopsl, 10MyCcKaroIue NePerpysKy.

Omnepartopbi Karteropusi oneparoposn

- N3meHeHne 3HaKka neEpeMEHHON

! Omneparus JIOTHIeCcKOro OTPHUITAHHMS

~ Onepanysi TOOUTOBOTO JOMOJHEHUS, KOTOPasi IPUBOJIAT
K MHBEPCHH KaKJO0TO OUTa

++, -- NHKpeMeHT U JEKpPEMEHT

true, false Kputepuit HCTUHHOCTH 00BEKTa, ONpeaeIsIeTCs
pa3paboTIYNKOM Kilacca

+, %1% ApudmeTrueckre onepaTopsl

&, |, N <<, >> butoBblie onepanyu

==, 1=, <, >, <=, >= OnepaTophbl CpaBHEHHMS

&&, || Jloruyeckue onepaTopel

[ Omneparuu J0CTyIIa K 2JIEeMEHTaM MacCHBOB
MOJIETTUPYIOTCS 32 CUET MHJIEKCaTOPOB

0 Omneparuu peoOpa3oBaHHs

Tabnuma 2. OnepaTophbl, HE JOMYCKAIOIINE MTEPErPy3KYy.

Omnepatopsl Kareropust onepatopos

+=, —=, *=, /=, %=, &=, | [leperpyxaroTcsi aBTOMATHYECCKH IIPU TIEPETPy3Ke
|=, "=, <<=, |COOTBETCTBYIOIINX OMHAPHBIX ONEpaInii

>>=

= [IpucBoenue

Jloctyn k diieHaM Tuia

?: Omneparopa ycinoBust

new Coznanue o0beKTa

as, is, typeof Wcnionw3yroTes 1uist moaydeHus nH(popMaIum o TUIe
—> sjzeof,*,& JlocTynHBI TOJIBKO B HEOE30ITaCHOM KOJIC

[Teperpy3ka onepaTopoB UMEET HEKOTOPBIE OTPAHUYCHUS:

® [Ieperpy3Ka He MOXKET U3MEHUTh IPUOPUTET ONEPATOPOB;
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® [pu INEperpy3ke HEBO3MOXXKHO M3MEHUTb YHCIO ONEPaHIOB, C
KOTOPBIMU paboTaeT omeparop;
® HE BCE OMepaTopbl MOXKHO MEperpyxath (Tadnuusl 1 u 2).

[leperpy3ky omepaTopoB MOXHO HCIIOJIB30BaTh Kak B KjaccaX, Tak U B
CTPYKTYypax.

[lockoiabKy  Meperpy’eHHbIE  OINEpaTropbl  SIBISIOTCS ~ CTAaTUYECKUMU
METOJAaMH, OHM HE IOJy4yaroT ykaszaTens this, MO3TOMy YyHapHbIE OIEpPaTOphbI
JIOJDKHBI MONTy4ath | mapamertp, OuHapHbie 2.

CHHTaKCHUC Neperpys3Ku:

public static <run pe3yJjbTara>

operator <CHMBOJI onepauuu> (MapamMeTpbl)

Ileperpy3ka yHapHBIX ONepPaTOPOB

MOKHO OonpenesaTh B KJIacCce CIEAYIOINE YHAPHBIE OIICpalvu:
+ - 1 ~ ++ - true false
CunTakcuc 0ObSIBUTEIISI YHAPHOU ONEpaluu:
THII operator yHapHasionepauus ( mapamerp )
[IprMepsbl 3aroJIOBKOB YHApHBIX OIEPALIMiA:
public static int operator +( MyObject m)
public static MyObject operator - - ( MyObject m))
public static bool operator true( MyObject m)
[TapameTp, mepenaBaeMblii B ONEpALNIO, JOHKEH MUMETh THUIN Kiacca, s
KOTOPOTO OHa omnpezenserca. Onepamus JoJKHA BO3BpalaTh:
e JyIs omieparuii +, -, | ¥ - BEIMUUHY JHO00T0 THUIIA;
e JUIS omepaluid ++ U -- BEJIMYHUHY THUIIA Kjacca, JJIs1 KOTOPOro OHa
ONpENEIACTCS;
e i oneparnuii true u false Benuunny THTA bool.
Onepauun He AOMKHBI U3MEHSTh 3HAUYEHUE IMEPElaBaeMOro UM OmepaHia.

Onepaum{, BO3Bpamiaromas BCJIMYUHY THIIA KJIacCa, IJidI KOTOPOIO OHa
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ONpCACIACTCA, NOJIKHA CO31aTh HOBBII OOBEKT DTOTO KJlacCa, BBIIIOJIJHUTH C HUM
HEOOXOAMMBIE ICUCTBUA U TIEPEIaTh €ro B Ka4eCTBE pe3ylibTara.
HpHMep OIICPAaTopoOB HHKPEMCHTA, ACKPCMCHTA U U3MCHCHUA 3HAKA -.
Knacc Point onuchkiBaeT TOUKy Ha MIOCKOCTH, TOYKA UMEET KOOPJIUHATHI X U
y. Oneparop ++ yBenuuuBaeT o0e KOOpAWHATHI Ha 1, omeparop -- yMEHBIIIAET,
o1Icparop — U3MCHACT 3HAK KOOPAWHAT Ha HpOTPIBOl'[OJ'IO)KHBIfI.
namespace UnaryOperator
{
//Knacc TOYKM Ha IIOCKOCTH — MPUMEP JJIsl IEPETPY3KHU ONIEPATOPOPB
class CPoint
{
intx,y;
public CPoint(int x, int y)
{ this.x = x; thisy=y; }
//ieperpy3ka HHKpEeMEHTA
public static CPoint operator ++(CPoint s)
{ s.x++; s.y++; return s;}
//neperpyska 1ekpeMeHTa
public static CPoint operator --(CPoint s)
{s.X--; s.y--; return s; }
//meperpyska omneparopa -
public static CPoint operator -(CPoint s)
{
CPoint p = new CPoint(s.x, s.y);
p.X =-p.X; p.y = -p.y; return p;
¥
public override string ToString()

{
return string.Format("X = {0} Y = {1}", X, y);
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¥
¥

class Test

{

static void Main()
{
CPoint p = new CPoint(10, 10);
//mpedukcHas U mocTPUKCHAsE GOPMBI BBIOIHSIIOTCS OJIMHAKOBO
Console.WriteLine(++p); //x=11, y=11
CPoint p1 = new CPoint(10, 10);
Console.WriteLine(pl++); //x=11, y=11
Console.WriteLine(--p); //x=10, y=10
Console.WriteLine(-p); //x=-10, y=-10
//mociie BBITIOTHEHUS OTiepaTropa —
//COCTOSIHME UCXOTHOTO 0OBEKTA HE U3MEHUIIOCH

Console.WriteLine(p); //x=10, y=10

¥
k

PesynbraT BRIMOTHEHUS IPOTPaMMbl U300pakeH Ha pUCYHKe 2.1.

-

BN C\Windows\system32\cmd.exe | = | (=] |i"j_]

11 ¥ -
11 ¥

im ¥

-10 ¥ =

1@ ¥ =10

NPOAOAHEHHA HAKMHTE ANSYN KAABHWY . . .

Puc. 2.1 Pe3ynbTaT BBIIIOJIHEHUS! TPOTPAMMBI.
B nannom mnpumepe CPoint sBasieTcsl CCBUIOYHBIM THIIOM, TO3TOMY
U3MEHEHUSI 3HAYEHUW X U Yy, KOTOPHIE BBIMOJHAIOTCA B MEPErPYKEHHBIX
orepaTopax MHKPEMEHTa W JEKPEMEHTa, W3MEHSIOT MEPENaHHbIi B HUX OOBEKT.

Oneparop — (M3MEHEHUE 3HAKA) HE JODKEH M3MEHATh COCTOSHUE MepelaHHOIOo
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00BEKTa, a JOJDKEH BO3BpAIaTh HOBBIM OOBEKT C M3MEHEHHBIM 3HAaKOM. [[71s1 aTOrO
B peaju3alliu 3TOT0 METo/a cosfaeTcsl HOBbI 00bekT CPoint, n3mensiercs 3HaK
€ro KOOPJIMHAT U 3TOT OOBEKT BO3BpAIIACTCS U3 METO/IA.

B C# HeT BO3BMO)XXHOCTH BBIIIOJIHUTH OTAEIBHO NEPETPY3KY MOCTPUKCHON H
npeduKkcHOM (popM omeparopoB MHKpPEMEHTa U JekpeMeHTa. [loaToMy npu BbI30BeE
noctdukcHas u npepukcHas Gopma paboTarOT OJUHAKOBO.

[Ipu meperpy3ke omeparopoB true u false pa3zpaboTuuk 3amaer KpUTepuit
WCTUHHOCTHU JUIsl CBOEro Tuma JaHHbIX. [locime 3Toro oOBEKTHI THUIA HAIMPSMYIO
MOKHO HCIIONBb30BaThb B CTpykType omeparopoB if, do, while, for B kauectBe
YCIIOBHBIX BBIPAXKCHU.

[leperpy3ka BBIOIHAETCS MO CIETYIOIINUM MTPaBUIIaM:

e omeparop true JOHKEH BO3BpallaTh 3HAUYEHUE true, e€ciau COCTOSHUE
00BbeKTa UCTUHHO U false B mpoTUBHOM cilyyae;

e omeparop false momkeH Bo3BpamiaTe 3HaYCHHE true, €Clii COCTOSHUE
oObekTa J0xkHO U false B mpoTHUBHOM cityuae;

e ormepatopsl true u false Hamo meperpyxars B ape.

[Tpu 3TOM BO3MOXKHA CUTYaIusl, KOTJJa COCTOSIHUE HE SBJISIETCS HE UCTUHHBIM
HU JIOKHBIM, T.€. 00a oIepaTopa MOTYT BEpHYTh pe3yibTar false.

IIpu neperpy3ke omneparopoB true u false wucnons3yercs cuemyromas
Ta0IMIIa UCTUHHOCTH (Tabi. 3).

Tabnuna 3. Tabnauia ICTUHHOCTH MPU NIEPETpy3Ke

onepartopos true u false.

3HaucHHE Omnepatop True Omnepartop False
1 true False
-1 false True
0 false false

public struct DBBool
{
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//Tpu BO3MOKHBIX 3HAYCHHS

// 3HaueHue mapameTpa MoxkeT ObITh: - 1(false), 1 - true u O - null.
public static readonly DBBool Null = new DBBool(0);
public static readonly DBBool False = new DBBool(-1);
public static readonly DBBool True = new DBBool(1);
sbyte value;

DBBool(int value)

{ this.value = (sbyte)value; }

public DBBool(DBBool b)

{ this.value = (sbyte)b.value; }

// Bo3BpaiaeT true, eciid B orepanje coaepurcs True,
/[ naade Bo3Bparaer false

public static bool operator true(DBBool x)

{ return x.value > 0; }

// Bo3Bparaet true, eciu B oniepanje coaepxxutcs False,
// nnade Bo3Bpariaer false

public static bool operator false(DBBool x)

{ return x.value < 0; }

¥

class Test

{

static void Main()

{
DBBool bl = new DBBool(DBBool.True);

if (b1) Console.WriteLine(*b1 is true™);
else Console.WriteLine(""b1 is not true");

¥

Kaxk BHUIAHO M3 pfajin3alinu, CCJIU B 00BEKTE KJ1acca COACPIKUTCA 3HAYCHHC
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null, To o6a omepartopa Bo3BpariaioT 3Ha4eHHe false.

Ileperpy3ka OMHAPHBIX ONIEPATOPOB

Mo>HO OIpenessaTh B KJIacce CIEAYoIIne ONHAPHBIE ONEpaluu:

+ - */ % & &K » == 1= > < >= <=

CuHTakcuc oObsIBUTENS OMHAPHOM OIepaIiu:

THII operator OuHapHasi_onepauus (mapamerpl, napamerp?2)

[Ipumepsl 3aroJ0BKOB OMHAPHBIX ONEpaIuil:

Cjblic static MyObiject operator + ( MyObject ml, MyObject m2 )

Cublic static bool operator == ( MyObject ml, MyObject m2 )

Xotst Obl OMH MapameTp, NepeaaBacMblii B ONEPaLnio, JOHKEH UMETh THI
KJIacca, Ui KOTOpOro oHa onpenaeisercs. Onepanuss MOKET BO3BPAILAaTh BEIMUNHY
JAr000r0 THMA.

Onepauu == u |=, > u <, >= 1 <= ONPEIEISIOTCSA TOIBKO MaApaMU U OOBIYHO
BO3BpPALIAIOT JIOTUYECKOE 3HaUYeHKE. Yalle BCero B Kilacce ONpPEACIIsoT Oonepauun
CpaBHEHHS Ha PaBEHCTBO M HEPABEHCTBO JUISl TOTO, YTOOBI OOECIIEUNTh CPaBHEHUE
OOBEKTOB, & HE HX CCBUIOK, KaK OMNpPENEJECHO MO YMOJYAaHHUIO NJIsl CChUIOYHBIX
THUIIOB.

[Ipumep neperpy3ku OMHApHBIX ONEparuii:

namespace BinaryOperator

{

class C\ector
{

public int x;

public int y;

public CVector(int X, inty)

{ this.x = x; this.y =y; }

public override string ToString()

{ return string.Format("Vector: X = {0} Y = {1}", X, y); }
b
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class CPoint
{
private int X;
private inty;
public CPoint(int x, int y)
{ this.x = x; this.y =y; }
//ieperpy3ka OMHapHOTO oreparopa +
public static CPoint operator +(CPoint p, C\ector v)
{ return new CPoint(p.x + v.x, p.y + v.y); }
//ieperpy3ka OMHApHOTO oreparopa *
public static CPoint operator *(CPoint p, int a)
{ return new CPoint(p.x * a, p.y * a); }
//neperpy3ka OMHAPHOTO oreparopa -
public static CVector operator -(CPoint p1, CPoint p2)
{ return new CVector(pl.x - p2.x, pl.y - p2.y); }
public override string ToString()
{ return string.Format("Point: X = {0} Y = {1}", X, ¥); }
¥

class Program

{

static void Main(string[] args)

{
CPoint p1 = new CPoint(10, 10);
CPoint p2 = new CPoint(12, 20);
CVector v = new CVector(10, 20);
Console.WriteLine("Touxka pl: {0}", pl);
Console.WriteLine("Cusur: {0}", p1 + v);
Console.WriteLine("Macmrraduposanue: {0}, p1 * 10);
Console.WriteLine("Touxka p2: {0}", p2);
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Console.WriteLine("Paccrostame: {0}", p2 - pl);

¥
}
¥

Pe3ynbTraT BRIMOIHEHUS TPOrPaMMbl U300pakeH HA PUCYHKE 2.2.

-

ESIEI=X=)

BN Ch\Windows\system32hemd.exe
i@

i@ ¥ = 100
2m
PaccTtoAaHve: Uector: ¥ = 2 ¥ = 10

[lan NpoOADAMEHHA HAKMMTE AKNG YN KAABMWY .

Touka pil: Point: & = 10 %
Cneur = Point: H = 20 % = 3
MacutasMposanuwe: Point: X
Touka p2: Point: X = 12 ¥

nmnaEun

Puc. 2.2 Pe3ynbrar BBIITOIHEHUS TIPOTPAMMBI.

BrinonHeHHast meperpy3ka aBTOMaTHUECKH MEPErpyx,aeT oneparopsl +=, *=,
-=. Hannpumep, MokHO 3anucars: pl+=v;

JUis peanu3auuy 3TOrO JIEUCTBHS OyIET MCHOJIb30BaH MEPErpyKEHHBIN
omneparop +.

OpHako meperpyKeHHble B MpPUMEPE OINepaTopbl OyIyT HCHOJIb30BaTHCS
KOMITHJIATOPOM TOJIBKO eciii nepemenHasi tTuna CPoint HaxonuTces cieBa OT 3HaKa
omepanna. T.e. Bolpaxkenue p * 10 oTKOMOWIUPYEeTCS HOPMAJIBHO, a TIpH
NEPECTaHOBKE COMHOXHUTENEH, T.e. B BelpaxkeHuu 10 * p mpowusoiger ommOka
KOMITWISIIMK. [{71s1 ucnpaBieHust 3Toil olMOKH clieayeT Neperpy3uTh oneparop * c
JPYTUM MOPSAIKOM ONEPaH/I0B:

public static CPoint operator *(int a, CPoint p)

{returnp*a; }

[Ipu neperpys3ke oneparopoB OTHOIIEHHS HAJO YYUTHIBaTh, YTO €CTh JBa
crioco0a MPOBEPKH PABEHCTBA:

® PpPABEHCTBO CCHUIOK (TOXIECTBO);
® PaBEHCTBO 3HAYECHHI.
B knacce Object onpeneneHs! cienyomme METoIbl CpaBHEHUS] OOBEKTOB:

public static bool ReferenceEquals(Object obj1, Object obj2)
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public bool virtual Equals(Object obj)

Ectes ormnmmuus B pabore 3THX METOAOB CO 3HAYMMBIMH W CCHUJIOYHBIMH
TUTIAMHU.

Meton ReferenceEquals() mpoBepsieT, yka3bIBalOT JIM IBE CCHUIKH HA OJIUH H
TOT K€ PK3EMIUISIp Kjiacca; TOYHEE - COAEPIKaT JIM JIBE CChUIKU OJMH M TOT ajpec
naMaTd. DTOT METOJ HEBO3MOXKHO Tmepeornpeaenutb. Co 3HAUMMBIMU THUIIAMU
ReferenceEquals() Bcerma BosBpamiaer false, T.K. mpu cpaBHEHUHM BBITIOTHSIETCS
npuBeaeHre k Object u ymakoBka, ynakoBaHHbIE OOBEKTHI pPACIOIAraroTCs IO
pa3HBIM ajpecam.

Meron Equals() sBnsercs BupTyanbHbIM. Ero peanuzamus B Object
BBITIOJIHSACTCSI TPOBEPKY PABEHCTBA CCHUIOK, T.€. paboTaeT Tak K€ KaKk |
ReferenceEquals. [lns 3HauMmbix TUNOB B 0OazoBoMm Ttune System.ValueType
BHITIOJIHEHA Tmieperpy3ka wmetoga Equals(), koTopasi BBINONHSET CpaBHEHUE
00BEKTOB IMyTEM CpaBHEHHUsI BCEX TOJIeH (ITOOMTOBOE CpaBHEHHUE).

[Ipumep wucnonszoBanusa oneparopoB ReferenceEquals() m Equals() co
CCBUTOYHBIMH M 3HAUMMBIMU TUTIAMHU:

namespace Equals_and_ReferenceEquals

{

class CPoint

{ privateintx,y;
public CPoint(int x, int y)
{ this.x =x; thisy=vy; }

by

struct SPoint

{
private int x, y;
public SPoint(int x, int y)
{ thisx =x; thisy=vy; }
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class Program

{

static void Main()
{
//Pabota metona ReferenceEquals ¢ cChbUTOUHBIM U 3HAUUMBIM THIIAMU
//cchLUTOUHBIH THIT
CPoint p = new CPoint(0, 0);
CPoint p1 = new CPoint(0, 0);
CPoint p2 = p1;
Console.WriteLine(*"ReferenceEquals(p, p1)= {0}",
ReferenceEquals(p, pl)); //false
//xoT1s p,plcoaepxaTr OAMHAKOBBIC 3HAYCHUS,
//OHU YKa3bIBAIOT HA pa3HbIE ajjpeca MaMsITH
Console.WriteLine("ReferenceEquals(pl, p2)= {0}",
ReferenceEquals(pl, p2));//true
//pl 1 p2 yka3pIBAIOT HA OAWH U TOT XKE aapec MaMsITH
/[3HaunMBbIii THIT
SPoint p3 = new SPoint(0, 0);
//mpu nepenade B metoa ReferenceEquals BeimonHsieTcst ymakoBka,
//ynakoBaHHbIE OOBEKTHI PACIOJIAralOTCs MO Pa3HbIM aJIpecaM
Console.WriteLine("ReferenceEquals(p3, p3) = {0}",
ReferenceEquals(p3, p3)); //false
/[PaboTa metona Equals ¢ ccbUTOUHBIM M 3HAYMMBIM THIIAMH
//cchLUTOUHBIH THIT
CPoint cp = new CPoint(0, 0);
CPoint cpl = new CPoint(0, 0);
Console.WriteLine("Equals(cp, cpl) = {0}", Equals(cp, cpl)); //false
//BBIMOIHSETCS. CPAaBHEHUE JPECOB 3HAUMMBbIN TUIT

SPoint sp = new SPoint(0, 0);
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SPoint spl = new SPoint(0, 0);
Console.WriteLine("Equals(sp, sp1) = {0}", Equals(sp, sp1)); //true

//BBIIIOTHSAETCS CpPaBHCHHC 3HAUYCHUU I10JICH

¥

Pe3ynbTaT BRIOTHEHHUS TPOrPaMMbl H300paKEH HA PUCYHKE 2.3.

-

BEX C\Windows\system32Z\omd exe | = | E |&]

ReferenceEqualsCp,. pl>»= Falsze -
ReferenceEquals<pl,. p23= True

ReferenceEqualsCpd. p3» = False

Equals<cp. cpl> = False

Equalz<sp, =pl?» = True
Mana NpoOOAXEHHA HAKMMTE ANGYW KAABHWY .

Puc. 2.3 Pe3ynprar BBIITOIHEHUS TPOTPAMMBI.

[Ipu coznanuu coOcTBeHHOTO TUMA onepatop Equals() MoxkHO meperpy3uth.
JIisl  CCBIJIOYHBIX THUIOB TIEPETPY3KY CIEAYeT BBINOMHATH, TOJIBKO €CJIH THII
npencrasisier coOoi HemsMeHseMmbld oObekT. Hampumep, anst tuma String,
KOTOPBIN COJEPKUT B c€0€ HEU3MEHHYIO CTPOKY, UMEETCSI MEePErpyKeHHbIH METOJ
Equals() u oneparop ==.

[Tockombky B System.ValueType mneperpyxkennbsiii  Meton Equals()
BBHITIOJIHSAET TMOOMTOBOE CpaBHEHHE, TO B COOCTBEHHBIX 3HAYMMBIX THUIAX €ro
MOXXHO He meperpyxarb. Omnako, B System.ValueType mnonyueHue 3HaYeHUM
nosied st cpaBHeHus B metoqe Equals() BeimonHseTcst ¢ momMonibio peduexcunu,
YTO TPHBOJUT K CHIDKCHHIO IMPOM3BOAMTENLHOCTH. [lo3TOMy mipm pa3paboTke
3HAYMMOTO THUTIA I YBETWYCHHUS OBICTPOACHCTBUS PEKOMEHIYETCS BBIMOJIHUTH
neperpysky metoaa Equals().

IIpu mneperpyske metona Equals() crmemyer Takke meperpyxarb MeETON
GetHashCode(). Otor Merom mnpemHa3Ha4eH Ui TOMYYEHUS IIEJIOYUCICHHOTO
3HAYCHUS Xell - Koma oObekTa. [Ipuuem, pa3nuuHbIM (T.€. HE PaBHBIM MEXIY

coboii) oOBeKTaM JIOJDKHBI COOTBETCTBOBATH paslIMuHble Xelml — Konabl. Eciu
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neperpy3ky merona GetHashCode() He BBIONHUTH BO3HHKHET MPEIYNPEKICHUE
KOMITHUIATODA.

ITeperpy3ka omeparopa == OOBIYHO BBITIOJHSAETCS IyTEM BBI30BA METOJA
Equals().

Ecnu mpenmnonaraercss cpaBHUBaTh 3K3EMIUISPhI COOCTBEHHOTO THMA IS
nenel COPTHPOBKH, PEKOMEHAYETCS YHACJeIoBaTh ATOT THUN OT HHTepdeicoB
System.IComparable wu System.IComparable<T> wu peanu3oBath MeTOA
CompareTo(). B nanpHelinieM 3TOT METOA MOXKHO BBI3bIBaTh U3 peaTH3alNH
Equals() u Bo3Bpammars true, eciiu CompareTo() Bo3Bpaiaer 0.

[Tpumep neperpysku ornepatopoB == u != mys kiacca CPoint:

namespace ComparisonOperator

{
using System;
class CPoint
{
intx,y;
public CPoint(int x, int y)
{ thisx =x; thisy=vy; }
/[Tleperpy3ka metoma Equals
public override bool Equals(object obj)
{
//lecnu obj == null,
//3Ha4UT OH != OOBEKTY, OT UMEHH KOTOPOTO BBI3BIBACTCS STOT METO]T
if (obj == null) return false;
CPoint p = obj as CPoint;
//mepemaHHbIi 00BEKT HE sBIIsIeTCs ceblakoi Ha CPoint
if (p == null) return false;
//mpoBepsieTcss PABEHCTBO COAEPKUMOTO

return ((x == p.X) && (y == p.y));
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}

//TIpu neperpy3ke Equals Hano Taxxe neperpy3utb GetHashCode()
public override int GetHashCode()

{
return x * y;//ucnonb3oBanre XOR 115 morydeHus Xeml Koja
by
public static bool operator ==(CPoint p1, CPoint p2)
{

//mpoBepKa, 4YTO NEPEMEHHBIE CCHUIAIOTCS HA OAWH U TOT K€ aApec
//cpaBHenue pl == p2 npuBeneT K OECKOHEUHON PEKYpCUU
if (ReferenceEquals(pl, p2)) return true;

//mpuBeneHue K object HeoOXoaANMO,
//T.x. cpaBHeHue pl == null npuBeneT k 6€CKOHEUHOMN peKypCUU

if ((object)pl == null) return false;
return pl.Equals(p2);

by

public static bool operator !=(CPoint p1, CPoint p2)

{ return (1(p1 == p2)); }

b

class Program

{

static void Main(string[] args)
{
CPoint cp = new CPoint(0, 0);
CPoint cpl = new CPoint(0, 0);
CPoint cp2 = new CPoint(1, 1);
Console.WriteLine(""cp == cpl: {0}", cp == cpl); //true
Console.WriteLine("cp == cpl: {0}", cp == cp2); //false
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¥

VYcioBHbBIE JIOTHYECKHE OmepaTophl && U || HEIb3s Meperpy3uTh, HO OHU
BBIUHCIISIIOTCS C TIOMOIIBIO & U |, AOMYCKAIOIINX MEPETPY3KY.
IIpumep kmacca DBBool wucnons3yromero mneperpy3ky JOTHYECKHX
OIIepaToOpOB:
public struct DBBool
{

//TpY BOBMOXXHBIX 3HAUCHUS
// 3nauenune mapameTpa MoxkeT ObITh: - 1(false), 1 - true u 0 - null.
public static readonly DBBool Null = new DBBool(0);
public static readonly DBBool False = new DBBool(-1);
public static readonly DBBool True = new DBBool(1);
sbyte value;
DBBool(int value)
{ this.value = (sbyte)value; }
public DBBool(DBBool b)
{ this.value = (sbyte)b.value; }
// Bo3BpaliaeT true, eclii B orepanjie coaepkurcs True,
/[ naade Bo3Bpariaer false
public static bool operator true(DBBool x)
{ return x.value > 0; }
// Bo3Bparaet true, eciu B oniepanje coaepxkutcs False,
I/ nnaue Bo3ppainaeT false
public static bool operator false(DBBool x)
{ return x.value < 0; }
/I Onepatop Jlormueckoe . Bo3Bparmiaer:
// False, ecu onun u3 onepanno False HezaBucumo

/I oT 2-0r0 OmepaHaa
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// Null, ecnu oqun u3 onepannoB Null, a npyroit Null unu True
/[ True, ecriu oba orrepana True
public static DBBool operator &(DBBool x, DBBool y)
{ return new DBBool(x.value < y.value ? x.value : y.value); }
/I Oneparop Jlornueckoe MJIN. Bo3spaiaer:
// True, ecnu OMH W3 oTNiepaH 0B True He3aBUCUMO
// 0T 2-0T0 OTIepaHaa
/[ Null, ecnu ogun u3 onepanoB Null, a npyroii False nimu Null
Il False, eciu o6a omepana False
public static DBBool operator |(DBBool x, DBBool y)
{ return new DBBool(x.value > y.value ? x.value : y.value); }
/I Oneparop Jlornueckoil naBepcuu. Bo3Bpaiaer:
// False, ecnu onepany cogepkut True
// True, ecnu onepan coaepkuT False
// Null, eciin onepann conepxxut Null
public static DBBool operator !(DBBool x)
{ return new DBBool(-x.value); }
public override string ToString()
{
if (value > 0) return "DBBool.True",
if (value < 0) return "DBBool.False";
return "DBBool.Null";

¥

class Test

{

static void Main()

{
DBBool bTrue = new DBBool(DBBool.True);
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DBBool bNull = new DBBool(DBBool.Null);

DBBool bFalse = new DBBool(DBBool.False);
Console.WriteLine("bTrue && bNull is {0}", bTrue && bNull);
Console.WriteLine("bTrue && bFalse is {0}", bTrue && bFalse);
Console.WriteLine("bTrue && bTrue is {0}", bTrue && bTrue);
Console.WriteLine();

Console.WriteLine("bTrue || bNull is {0}", bTrue || bNull);
Console.WriteLine("bFalse || bFalse is {0}", bFalse || bFalse);
Console.WriteLine("bTrue || bFalse is {0}", bTrue || bFalse);
Console.WriteLine();

Console.WriteLine("!bTrue is {0}", 'bTrue);
Console.WriteLine(*'!bFalse is {0}", !bFalse);
Console.WriteLine("!oNull is {0}", 'bNull);

PesynbTraT BRIMOTHEHUS TPOTPaMMbl U300pakeH Ha PUCYHKE 2.4.

-

BN C\Windows'system32\cmd.exe

hTrue && bMull iz DBBool.Null
hTrue && bhFalze is DBBool.False
hTrue && bhTrue iz DBBool.True

hTrue ! hbHNull iz DBBool.True
hFalsze i1 bhFalse iz DBBool.False
hTrue ! hFalze iz DBBool.True

t*hTrue is DBBool.False
thFalse is DBBool.True
*hHull is DBBool.HNull
an NpoOAOAMEHHA HAMMHTE ANGYN HKAABHWY . . .

ESEIX=)

Puc. 2.4 Pe3ynpTar BBIITOJIHEHUS TPOTPAMMBL.

Ileperpy3ka onepaTopoB npeodpa3oBaHus TUIIA

Onepanuu mpeoOpa3oBaHMs THIA 00CCIEYMBAIOT BO3MOXKHOCTH SIBHOTO U

HEABHOTI'O Hp€06p330BaHI/I$[ MCXKAY IMOJIB30BATCIbCKMMH  THUIIAMHM  JAaHHBIX.
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CuHTakcuc OObSIBUTENS ONepaliy npeoOpa3oBaHus TUIA!

implicit operator Tun ( napametp ) // HesiBHOe IpeoOpa3oBaHue

explicit operator Tun ( mapamerp ) / ABHOe mpeo0pa3oBaHue

OTu omepalyy BBIIOTHSIOT MpeoOpa3oBaHHE W3 TUIA MapamMeTpa B THII,
yYKa3aHHBIA B 3arojioBke omneparuu. OJHUM U3 3THX THUIOB JOKEH OBITh KIlacc,
JUISE KOTOPOTO OIpenessieTcsl onepamnus. TakuM o0pa3oM, Oreparfii BBITTOTHSIIOT
npeoOpa3oBanus JauOO THUMA Kjlacca K JAPYyroMy THITY, JHOO Ha0OOPOT.
[TpeoOpasyemblie TUIBI HE TOKHBI OBITH CBSI3aHBI OTHOIIICHUSIMH HACJICTOBAHHSL.

Konctpykrop ¢ 1-uM mapameTpoM HE HCIONB3YyeTCs Al MpeoOpa3oBaHUs
MIPOM3BOJIBHOTO THUIA B COOCTBEHHBIM THUM. [|JIf CCHUTOYHBIX M 3HAYMMBIX THIIOB
IPUBEICHUE BBIMOJIHAETCS OJUHAKOBO.

[IpuBenenne MOXKET BBIMONHITHCS SBHBIM M HESIBHBIM OOpa3oM. SIBHOe
IPUBEJECHUE THUIOB TpPeOyeTCs, €ClIM BO3MOXHA IOTEpsl JAAHHBIX B peE3yibraTe
npuseneHus. Hampumep:

e mpu 1mpeoOpazoBaHuu int B short, moromy uTto pasmep short
HEI0CTATOUEH /JIsl COXpaHEHUs 3HaueHus int;

e 1pu NpeoOpa3oBaHUM TUIIOB JAHHBIX CO 3HAKOM B 0€33HAKOBBIE MOMKET
OBITh TIOJMYYEH HEBEPHBIA DPE3YNbTaT, €CiIM MEepeMEHHas CO 3HAKOM
COIEPKUT OTPULIATEIIbHOE 3HAUCHUE;

® [Py KOHBEPTUPOBAHUH THUIIOB C IJIABAIOIICH TOYKOM B 1eble ApOOHAs
q4acTh TepsIeTCs;

® TIpU KOHBEPTUPOBAHUU THUIIA, JOMMycKaroiero null-3Hauenus, B TuI, He
nomyckaromuii null, ecnm ucxomnas mnepemeHHas comepkuT null,
TeHEePUPYETCS UCKITIOUCHHUE.

Ecniu motepm maHHBIX B pe3yiabraTe TMPUBEACHHUS HE TMPOUCXOIUT
IPUBEICHUE MOKHO BBITMOJHATH KaK HESIBHOE.

[Tpumep:

[TpuBenenue CPoint k Tumy int ¢ morepedt TouHOCTH, K Tuily double 6e3

IMOTCPHU TOYHOCTH. B kauectBe pe3yiibTara BO3BPAMIACTCA PACCTOAHHUEC OT TOYKH 10
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Hayasaa KOOPIWHAT.
[TpuBenenue tuna int k CPoint 6e3 notepu TouHoctu, Tumna double k CPoint
C moTepeil TOYHOCTH. B KadecTBe pesynbTara BO3BpAIIAETCs TOYKA, COAEpIKallee
3aJJaHHOE 3HAYEHHE B KaUe€CTBE 3HAYCHUI KOOPIMHAT.
namespace CastOperator

{

class CPoint
{
intx,y;
public CPoint(int x, int y)
{ thisx =x; thisy=vy; }
//MOXeT OBITh TOTEPSI TOYHOCTH, IPEOOPA30BAHUE JOJIKHO OBITH SBHBIM
public static explicit operator int(CPoint p)
{
return (int)Math.Sqrt(p.x * p.x + p.y * p.y);
IImoxxno u Tak: return (int)(double)p;
by
//mpeoOpa3zoBaHue O3 MOTEPU TOYHOCTH, MOXKET OBITH HESIBHBIM
public static implicit operator double(CPoint p)
{ return Math.Sgrt(p.x * p.x + p.y *p.y); }
//mepenaHHOe 3HAUCHUE COXPAHSETCS B X U Y KOOpAUHATE,
//mpeoOpa3zoBaHue 63 MOTEpU TOYHOCTH, MOXKET ObITh HESIBHBIM
public static implicit operator CPoint(int a)
{ return new CPoint(a, a); }
//mpeoOpazoBaHue C MOTEPEH TOUYHOCTH, TOHKHO ObITh SBHBIM
public static explicit operator CPoint(double a)

{

return new CPoint((int)a, (int)a);

¥
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public override string ToString()
{
return string.Format("X = {0} Y = {1}", X, y);
}
}

class Test

{

static void Main()
{
CPoint p = new CPoint(2, 2);
//BBITIOTHEHHUE SIBHOTO MpeoOpazoBanust CPoint B int
int a = (int)p;
//BBINOTHEHUE HEsIBHOTO MpeoOpazoanus CPoint B double
double d = p;
Console.WriteLine("p as int: {0}", a); //2
Console.WriteLine("p as double: {0:0.0000}", d); //2.8284
p = 5; //BeImonHenue HessBHOTO TpeoOpa3oBanus int B CPoint
Console.WriteLine("p: {0}", p); //x=5y =5
//BBITIONTHEHHE sIBHOTO MpeodpazoBanus double B CPoint
p = (CPoint)2.5;
Console.WriteLine("p: {0}", p); //Ix=2y =2

¥

Pe3ynbTaT BRIMOIHEHUS TPOrPAMMbI U300pakEeH HA PUCYHKE 2.5.

BN Ch\Windows\system32\emd.exe | = | (=] |i3—]

p as int: 2
doubhle: 2.8284

111



Puc. 2.5 Pe3ynprar BBIIOJIHEHHS IPOTPAMMBI.

NmeeTcss BO3MOXKHOCTH BBITIONHATh TPUBEACHUE MEXKIY HSK3eMIUIsIpaMu
pa3HBIX COOCTBEHHBIX CTPYKTYp WJIM KiaccoB. OJHAKO TPH ITOM CYIIECTBYIOT
CHEAYIOIINE OTPAHUYECHUS:

® HEJb3s ONPEACIIUTh MPUBEICHUE MEXK]Yy KJIacCaMU, €CJIU OJIUH U3 HUX
SIBJISIETCS] HACJICTHUKOM JIPYToro;

® IIPUBEJICHHE MOXKET OBITh ONPEACIICHO TOJBKO B OJHOM W3 THUIIOB:
JINOO B MCXOJHOM THIIC, INOO B TUIIC HA3HAYCHUS.

Hanpumep, numeercs cieayrolias uepapxus kiaccon (puc. 2.6).

System.Object
A

= -

Puc. 2.6 IIpumep nepapxuu Kiaccos.

EnnHCcTBEHHOE JOMYCTUMOE MPUBEICHUE THIIOB — 3TO MPUBEICHUS MEXKIY
knaccamu C u D, moToMy 4TO 3TH KJIacChl HE HacleayroT Apyr apyra. Koa takmx
MPUBEACHUN MOYKET BBIITISIICTh CICAYIOIIUM 06pa30M:

public static explicit operator D(C value) {...}

public static explicit operator C(D value) {...}

OTuU omneparopsl MOTYT OBITh BHYTPH omnpezeneHus kiacca C uim e BHYTPb
OIIpCACICHUS KiIaCCa D. Econ MMPUBCACHUC OIMPCACIICHO BHYTPHU OAHOTO KJIacCa, TO

HEJIb34 ONPEICIINTh TAKOE K€ MPUBEICHUE BHYTPU APYIOro.

2.2 CBoiicTBa

CaoiicTBa ciy»Kar JjIsl OpraHu3alliy JI0CTyIa K nojisiM kiacca. Kak mpasuiio,
CBOICTBO CBSI3aHO C 3aKpPBITBIM IIOJIEM KJlacca M ONpPENEeisieT METOIbl €ro

MOJIYUCHHA N YCTAaHOBKH.
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CuHTaKCcHC CBOICTBA:

[ arpulyTHI | [ cnenudukaropsl | TMII KMS_CBOMCTBA

{

[ get xon_moctyna |

[ set kox_mocryma |

}

3HayeHUsT CHenu@UKaTopoB JUIsl CBOMCTB M METOIOB aHAJOTHYHBI. Yarre
BCEr0 CBOMCTBAa OOBSABIAIOTCS Kak OTKpBIThIe (co crerubukatopom public),
MOCKOJIbKY OHM BXOJST B HHTEp(Peiic oObekTa.

Koo oOocmyna mnpencraBinsger co0Ooil  OJIOKM  ONEpaTopoB, KOTOPbIE
BBITIONIHAIOTCS Tipu monydeHuu (get) wim ycranoBke (Set) cpoiictBa. Mosker
OTCYTCTBOBaTh JInOO yacTh get, mbo set, Ho He 00e OTHOBPEMEHHO.

Ecnu otcyTcTByeT yacTh Set, CBOMCTBO JOCTYITHO TOJILKO Jyisl uTeHus (read-
only), eciii OTCYTCTBYET 4acTh Jet, CBONCTBO JOCTYITHO TOJIBKO JUIsl 3anucu (write-
only).

B C# BBenena ynoOHasi BO3SMOXKHOCTh 33/1aBaTh pa3Hble YPOBHU JAOCTyMA JJIs
yacteid get u set. Hampumep, BO MHOTMX Kjaccax BO3HUKAET MOTPEOHOCTH
00ecCreynTh HEOTPAHWYCHHBIA JIOCTYN HJisi YTEHUS W OTPAaHUYEHHBIM — IS
3aIuCH.

CneundukaTopsl AocTyna JJisi OTAEIbHOM YacTW JOJDKHBI 3aJaBaTh JHOO
Tako# ke, 1100 Ooyiee OrpaHUYECHHBIN TOCTYI, YeM chenudukarop AoCTyna s
CBOiicTBa B IiesioM. Hampumep, eciim cBoMcTBO omucaHo kak public, ero gactu
MOTYT UMETh JII000W crenuduKarop J0CTymna, a €CJIM CBOWCTBO HMMEET JIOCTYI
protected internal, ero wactu Moryt oObsBIATHCA Kak internal, protected wim
private. CHHTaKCHC CBOMCTBAa UMEET BUJI

[ aTpuoyTHI | [ cneundukaropsl | TMII UMA__CBOIiCTBA

{

[ [ aTrpudyThI | [ cnenudukaropsl | get koa_mocryna |

[ [ arpubyThI | [ cnemudukaropsl | Set koa_mocryna |
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}

[Ipumep onucanus CBOMCTB:
public class Button : Control
{
// 3aKPBITOC I10JIC, C KOTOPBIM CBA3aHO CBOMCTBO
private string caption;
public string Caption
{ // cBoOMCTBO
get
{ // cioco0 nonyuyeHus CBOMCTBa
return caption;
¥
set
{ // ctoco0 yCTaHOBKH CBOMCTBA
if (caption != value)
{

caption = value;

¥

[Tpu oOpatieHnu K CBONCTBY aBTOMaTHUE€CKH BBI3BIBAIOTCSI YKa3aHHbIC B HEM
METO/Ibl UTEHUS U YCTAHOBKH.

CUHTAaKCUYECKH UYTCHUE U 3alMCh CBOMCTBA BBIVIAAST MOYTH KaK METOJBI.
Merton get nomxeH comepxkarh oreparop return, Bo3Bpalnaromunii BeIpaXeHue, s
THUIIa KOTOPOTO JIOJKHO CYIIECTBOBATh HESIBHOE MPeoOpa3oBaHue K THITY CBOMCTBA.
B Mertone Set ucrnosb3yercs mapameTrp CO CTaHIAPTHBIM MMeHeM Value, KoTopbIii

COACPKUT YCTAHABIIMBACMOC 3HAYCHUC.
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Boo0611e roBopsi, CBOMCTBO MOXKET U HE CBA3BIBATHCS C mojeM. DaKkTUYECKH,
OHO OIMCBHIBAET OJMH WM JIBAa METO/AA, KOTOpbIE OCYLIECTBISIOT HEKOTOPHIE
JEUCTBUS HAJl TaHHBIMU TOTO K€ THIIA, YTO U CBOMCTBO. B oTiiMuMe OT OTKPBITHIX
noJieii, CBOMCTBa OOECHEUMBAIOT pa3lelicHUE MEXIy BHYTPEHHUM COCTOSIHUEM
o0beKTa U ero uuTephercomM U, TAKUM 00pa3oM, YIIPOIAIOT BHECEHUE NU3MEHEHUM
B KJIacc.
C nmoMompr CBOMCTB MOXHO OTIOXKHTh WHHUIUAIM3ALUIO MOJS JO TOTrO
MOMEHTA, KOTJla OHO (haKTUUECKHU OTpeOyeTCs, HalpuMep:
class A
private static ComplexObject x;// 3akpsiToe moe
public static ComplexObject X // cBoiicTBO
get
If (x == null)
// cozmanue oObekTa rmpu 1-M obparieHuu
X = new ComplexObiject();

¥

return Xx;

.......

[Tpumep: Kiacc Employee peann3oBad ¢ 4eThIpbMs MPUBATHBIME TOJISIMH,
0003HavYaroMMu UM, (aMUITUIO, BO3PACT U 3apIuiaTy coTpyaHuka. Kimacc Takke
BKJIFOYAET JIBa MEPErpyKEHHBIX KOHCTPYKTOpa (C mapaMeTpam U 0e3 mapaMeTpoB).

Jns kaxxzoro u3 mosed Kiacca MPeayCMOTPEHO OTKPBITOE CBOMCTBO C JIBYyMs
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MeTronamu get u set. B cBOMCTBax OCYyIIECTBISAECTCS IOIOJHUTENbHAS NPOBEPKA
3aJaBaeMbIX 3HaueHuW. MM u pamunus NpUBOASTCS K BEPXHEMY PETHCTDY,
BO3pacT IIPOBEPSAETCS HAa NPHUHAIICKHOCTh MHTEPBANY JOIYCTUMBIX 3HAYCHUH,
3apIyiaT HE MOXKET OBbITh OTpHUIATEbHON BelnuyuHOW. IleperpyxeHHbli MeTox

ToString() mo3BosieT pacneyaTarb COCTOSIHUE OObEKTA.

class Emoloyee
{
private string firstName;
private string lastName;
private int age;
private float wage;

public Emoloyee()

{
}
public Emoloyee(string first, string last, int age, float wage)
{
this.FirstName = first;
this.LastName = last;
this.Age = age;
this.Wage = wage;
}
public string FirstName
{
get { return firstName !'= null ? firstName : "Not set"; }
set { firstName = value.ToUpper(); }
}

public string LastName

{
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get { return lastName != null ? lastName : "Not set"; ; }
set { lastName = value.ToUpper(); }
¥
public int Age
{
get { return age; }
set { age = (value > 100 || value < 1) ? 0 : value; }
¥
public float Wage
{
get { return wage; }
set { wage = value <0 7?0 : value; }
¥
public override string ToString()
{
return string.Format("First name: {O}\nLast name:
{1}H\nAge:{2}\nWage: {3}\n",
this.FirstName, this.LastName, this.Age, this.Wage);

¥

class Tester

{

static void Main(string[] args)

{
Emoloyee empl = new Emoloyee("Oleg", "Sikorsky", 29,

4800F);
Emoloyee emp2 = new Emoloyee();
emp2.FirstName = "Daniel";

//Last name He yCTaHOBJICHO
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//TIONBITKA MTPUCBOUTH HEBO3MOKHBIN BO3PACT

emp2.Age = 120;

//TIOTIBITKA 3a1aThb 3apIiuiaTy CO 3HaKOM MHUHYC

emp2.Wage = -1000;

Emoloyee emp3 = new Emoloyee("Natali*, "Borisova", 29,
2500F);

Console.WriteLine(empl.ToString());

Console.WriteLine(emp2.ToString());

Console.WriteLine(emp3.ToString());

¥

Pe3ynbTaT BRINOIHEHUS TPOrPAMMBI U300paKEH HA PUCYHKE 2.7.

-

BN Ch\Windows\system32omd.exe | =N |i‘3-]

First name: OLEG -
Last name: STKORSEY

First name: DANIEL
Last name: Hot set

First name: MNATALI
Last name: BORISOUA
Age =29

Wage = 2500

Mlaa NpoORDAMEHHA HAKMUTE ANEYD KAABHWY .

Puc. 2.7 Pe3ynbTar BBIIIOJIHEHUS TPOTPAMMBI.

2.3 UHupekcaTopbl

IMousiTe MHAECKCATOPA

Hnoexcamop npencrapnsier cooor pa3HOBUIHOCTH cBolcTBa. Ecim y kinacca
€CThb CKpBITOE I10JI€, MPeCTaBIsolIee cO00M MacCHB, TO C MTOMOILBIO HHAEKCATOPA
MOYKHO 00paTUThCs K 3JIEMEHTY 3TOTO MAacCUBA, UCIIONb3YsI UM 00BEKTa U HOMEP

9JICMCHTA MACCHBA B KBAAPATHBIX CKOOKax.
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OObsBIIeHHE WHACKCATOpa IMOMOOHO CBOWCTBY, HO C TOW pa3HUIICH, YTO
MH/IEKCATOphl Oe3bIMSHHBIE (BMECTO MMEHH HCHOJNb3yeTcsl cchlika this) U 4To
WHJ/ICKCATOPBI BKITFOUAIOT MTapaMeTPhl HHIEKCHPOBaHUSI.

CuHTakcuc 0OBSIBICHUS HHACKCATOPA CIICTYFOIIIHIA:

tan this [Tum aprymenTa] {get; set;}

Tun — 310 THI OOBEKTOB KOJUICKIIMHM. ThIS - 3TO cChUIKa Ha OOBCKT, B
KOTOPOM TOSIBIIIETCS MHAECKcaTop. TuM apryMeHTa MpeACcTaBisieT HHACKC 00beKTa
B KOJUICKIIUU, MPUIEM ITOT WHACKC HEOOS3aTENBHO IEJOYNCICHHBIA, KaK MBI
MPUBBIKIIN, OH MOXET OBITH JTF0O0TO THIIA.

VY KaxJaoro MHAEKcaropa JOJKEH ObITh MUHUMYM OJIMH NapameTp, HO UX
MOJKET OBITh U OOJIbIIE (HAITOMUHAET MHOTOMEPHBIE MACCHBBI).

To, 4TO AN MHIEKCATOPOB HMCHONB3YeTCS CHUHTAKCUC CO ccbuikoi this,

HOI[‘-IépKI/IBaeT, YTO HCJIb3A HCIIOJBb30BATh UX MHAYC, KaAK Ha 9K3CMILJIIPHOM YPOBHC.

Co3nanue OJHOMEPHOI'0 HHACKCATOpPAa

[Ipumep co3nanus U npuMeHEeHUs UHAeKcaTopa. [Ipeamnonoxum, ecTe HEKUI
MarasuH, 3aHUMAIONINICs pealn3alueil HoyTOyKoB. DTa CUTyallusl OTOOpakaeTcs
py TIOMOIIM JBYX KJIaccoB: kjacca Shop, m3o0Opakaromiero marasuH, ¥ Kjiacca
Laptop, nzo0paxaroiiero ero npoaykuuto. J[adbl He neperpyxarb NpuMep JIUIIHENR
uHopmanuent, cHabaum kiacc Laptop Toiapko nBymsi mosissmu: vendor — s
O0TOOpaXEHUSI UMEHU (PUPMBI-TTPOU3BOJIUTENS, a TAKXKE price — JUisi 0TOOpaKeHUs
neHbl HOyTOyKa. Kiacc Oynmer BKIIIOUaTh COOTBETCTBYIOIIME OTKPBIThIE CBOMCTBA
Vendor u Price, KOHCTPYKTOpP ¢ IByMs IapaMeTpaMu, a TaKKe MepPeonpeeIEHHbIN
meton ToString() nmnst oroOpakeHus HHPOPMAIUU IO KOHKPETHOW EIUHUIIS
ToBapa. B kauecTBe e€IMHCTBEHHOro MoJisi Kiacca Shop BbICTymaeT cChUIKa Ha
MaccuB 00BekTOB Laptop. B KoHCTpykTOpe ¢ OgHUM mapaMeTpoMm 3amacTcs
KOJIMYECTBO AJIEMEHTOB MAacCHBa M BbLAEISAETCS MaMsTh JUIs UX XpaHeHus. [lanee
HaM HYXXHO cJieJaTh BO3MOKHBIM OOpalieHue K 3J€MEHTaM 3TOro MaccuBa 4epes
SK3eMIUISIp Kiacca Shop, MONB3ysICh CMHTAaKCMCOM MAacCHBa TaK, CIIOBHO KJIacc

Shop u ectb maccuB snementoB Tuna Laptop. st atoro nodasnen B kiacc Shop
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VMHJIEKCaTOop:
public Laptop this[int pos]
{
get
{
if (pos >= LaptopArr.Length || pos < 0)
throw new IndexOutOfRangeException();
else
return (Laptop)LaptopArr[pos];
}
set
{ LaptopArr[pos] = (Laptop)value; }
¥
3Il€CB B aKCCCCOpPC get MBI IIPCAYCMATPpUBACM BbLIXOA 34 IIPCACJIbI MaCCHUBa, U
npu 3ToM renepupyercs uckimouenue IndexOutOfRangeException.
st mpoBepku pabOThl KJIACCOB CO3MaéTca OTHEIbHBIN Kiace Tester,
coliepKalMi TOYKy BXoAa. B HEM co3maércs sx3eMIuisp kiacca Shop, npudém B
KOHCTPYKTOPC 3aAdacTCiad KOJIUMYCCTBO JJICMCHTOB, KOTOPLIC B HEM MOXKHO
pa3MECTHUTB.
Shop sh = new Shop(3);
Jlanee MBI 3aIoIHsIeM 3TOT MacCUB oObekTamMu Laptop.
sh[0] = new Laptop(*Samsung", 5200);
sh[1] = new Laptop("Asus", 4700);
sh[2] = new Laptop("LG", 4300);
W, nakoHen, BBIBOJI Ha HSKpaH [aHHBIX IO Kaxaomy oObekTy Laptop,
MOJIB3YACh CHHTAKCHUCOM MAaCCHBaA.
for (inti=0;i<3;i++)
Console.WriteLine(sh[i]. ToString());

B IMUKJIC OrpaHUYIUBAONIUM 3HAYCHHUCM B YCJIOBUU SABJIACTCA ABHO 3aJaHHOC

120



YHCIIo 3. I[CJ'IO B TOM, 4YTO HHJIACKCATOP IIO3BOIACT HAM I10JIb30BATHCA JIMIIb
CHHTAaKCHUCOM WHICKCUPOBAHUA MacCCuBa, HO APyrux q)YHKI_[I/IOHaJ'IBHBIX
BO3MOKHOCTEH MacCHBa HE MpeaoCTaBJIACT. Ecimm »T10 OBLT OBI CTaHHapTHBIﬁ
MacCCHUB, TO 3TO YCJIOBHC OIIMCBIBACTCA NHAYC!

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

Jliist Toro, yTOoOBI MOAO0HAs (PYHKITMOHATBHAS BO3MOXKHOCTh TIOSIBUJIACH U B
IMpuMepe, H€06XOIII/IMO I[O6aBI/ITB B KJIaCcC ShOp JOITOJTHUTECIBHOC CBOMCTBO
Length.

public int Length

{
get { return LaptopArr.Length; }

}
OOGmuit BUI MPOrPaMMBI:
namespace NS

{
public class Laptop

{
private string vendor;
private double price;
public string Vendor
{
get { return vendor; }
set { vendor = value; }

}

public double Price

{
get { return price; }
set { price = value; }
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¥
public Laptop(string v, double p)

{
vendor = v;
price = p;
}
public override string ToString()

{

return vendor + " " + price.ToString();

¥
public class Shop

{
private Laptop[] LaptopAurr;
public Shop(int size)
{
LaptopArr = new Laptop[size];
}
public int Length

{
get { return LaptopArr.Length; }

by
public Laptop this[int pos]
{

get

{
if (pos >= LaptopArr.Length || pos < 0)
throw new IndexOutOfRangeException();

else
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return (Laptop)LaptopArr[pos];

}
set
{
LaptopArr[pos] = (Laptop)value;
¥
by
¥
public class Tester
{
public static void Main()
{
Shop sh = new Shop(3);
sh[0] = new Laptop(""Samsung", 5200);
sh[1] = new Laptop("Asus", 4700);
sh[2] = new Laptop("LG", 4300);
try
{
for (inti=0; i <sh.Length; i++)
Console.WriteLine(sh[i]. ToString());
Console.WriteLine();
}
catch (System.NullReferenceException)
{1}
by
¥
¥

Pe3ynbTaT BRIMOIHEHUS TPOrPaMMbl U300pakeH Ha PUCYHKE 2.8.
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BN C\Windows\system32\cmd.exe | = | =] |—Ehj
Samsunyg 5200
Azsus 4700
LG 4300

[aa NpONDAMEHHA HAMMMTE ANGYW KAABHWY . . .

Puc. 2.8 Pe3ynbrar BBIITOIHEHUS TPOTPAMMBI.

Co3nanue MHOTOMEPHBIX HHAEKCATOPOB

B C# ecTtp BO3MOXHOCTb CO37aBaTb HE TOJIBKO OJHOMEpPHBIE, HO H
MHOTOMEpPHBIE UHAEKCATOPBL. DTO BO3MOXKHO, €CJIH KJIaCC-KOHTEHHEP CONEPKUT B
KauecTBE IMOJIsI MACCHUB C 00Jiee YeM OJJTHUM H3MEPEHUEM.

[Tpumep ucnoab30BaHMsI MHOTOMEPHOTO MHEKCATOpa:

namespace NS

{

public class A

{
private int[,] arr;
private int rows, cols;

public int Rows

{
get { return rows; }
¥
public int Cols
{
get { return cols; }
}
public A(int rows, int cols)
{

this.rows = rows;
this.cols = cols;
124



arr = new int[rows, cols];
by
public int this[int r, int c]
{

get { return arr[r, c]; }

set { arr[r, c] = value; }

¥

public class Tester

{

static void Main()
{
Aobj =new A(2, 3);
for (inti=0; i < obj.Rows; i++)
{
for (int j = 0; j < obj.Cols; j++)
{
obj[i, j] =1+];
Console.Write(obijl[i, j]. ToString());

}
Console.WriteLine();

¥

2.4 lecTpyKTOPBI

B C# cymectByeT crneruanbHbId BUJ METO/A, HA3bIBAEMBIM J1€CTPYKTOPOM.
OH BBI3BIBaETCS COOPIIMKOM MYyCOpPa HEMTOCPEACTBEHHO Mepe]l yAaleHuEeM 00beKTa

U3 naMmiaTH. B JmecTpykTope  OmMChIBAIOTCS  JEUCTBHS, TapaHTUPYIOIIUE
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KOPPEKTHOCTh MOCJIEAYIOLIET0 YajdeHusl 00beKTa, HalpuMep, MPOBEPSETCs, BCE JIK
peCypcChl, UCIONB3yeMble 00BEKTOM, OCBOOOKIEHBI ((paiibl 3aKPHITHI, YIaJICHHOE
COEJIMHEHUE PAa30PBAHO U T.II.).

CuHTaKCHC IeCTPYKTOpa:

[ arpuOyThI | [ extern | ~umsa_kaacca()

TeJI0

Kak BHIHO W3 ompeaelneHus, NECTPYKTOp HE HMMEET NapaMeTpoB, HE
BO3BpAILlAET 3HAYEHUS U HE TpeOyeT ykazaHus crerudukaropoB noctymna. Ero ums
COBIIAJIa€T C UMEHEM KJjlacca M TMpeABapsieTcs TWIbAOU ( ~ ), CHMBOJIU3UPYIOIIEH
oOpaTHbIE IO OTHOIICHHIO K KOHCTPYKTOpy JeucTBus. Temo pgectpykropa
OpeCTaBIsgeT COOOM OJIOK WM MHPOCTO TOYKY C 3alATOM, €ClU JeCTPYKTOp
OIpeJiesicH KaK BHEIIHuM (extern).

COopuik Mycopa yaajiser 0OObeKTbl, Ha KOTOpble HET cchllok. OH paboTaer
B COOTBETCTBMM CO CBOE€M BHYTPEHHEW CTpaTerMel B HEU3BECTHBIE JUIA
IpOrpaMMHUCTa MOMEHTbI BpeMeHH. IloCKOJIbKYy JECTpYKTOp  BBI3BIBAECTCS
COOpILIMKOM MycOpa, HEBO3MOXKHO TapaHTUPOBATh, YTO JECTPYKTOp OyaeT
00s13aTeNbHO BhI3BaH B Ipolecce padoTel mporpammel. Ciie10BaTeNIbHO, €ro JyYllle
UCIIOJIb30BaTh TOJIBKO [IJIi TapaHTHH OCBOOOXKIECHMSI PECYpPCOB, a «IITAaTHOE»
OCBOOOX/ICHUE BBHIMIOIHATH B IPYTOM MECTE IIPOTPAMMBI.

[IpumeHeHne AeCTPYKTOPOB 3aMEIIISIET TPoLiecC COOPKH Mycopa.

2.5 Bi10KeHHbIEe THIIBI

B xiacce MOXKHO OIpenensaTh TUIbI JaHHBIX, BHYTPEHHUE 110 OTHOILLEHUIO K
Kjaccy. Tak oOmpenenstoTcsi BCIIOMOTATENbHBIE THIIBI, KOTOPBIE HCIIOIB3YIOTCS
TOJIBKO COJEpX aluM HUX KJIacCOM. MexXaHu3M BIIO)KEHHBIX THUIIOB ITO3BOJISET
CKPBITh HEHY)KHbIE JIeTaJl U 0oJiee MOJIHO peaan30BaTh MPUHLIUI UHKAICY/SIUH.
HenocpencTBeHHBIN JOCTYI U3BHE K TAKOMY KJIacCy HEBO3MOXKEH (MMEETCsl B BUILY
JOCTYI IO UMeHHU Oe3 yrouHeHus). i BIOKEHHBIX TUIIOB MOXKHO MCIOJb30BaTh
T€ K€ CHEeIU(PUKATOPHI, UTO U AJIs MOJIeH Kiacca.

Hampumep, xnacc Monster coiepXuT BcrmoMorareiabHbli kiacc Gun.
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OOBeKTBl 3TOTO Kiacca 0e3 «XO03iMHa» OECIONIe3HbI, MOATOMY €ro MOXKHO
ONPEEIUTh KaK BHYTPEHHHM:

using System;

namespace ConsoleApplicationi

{ class Monster

{

class Gun

.

¥

IToMuMmoO KIaccoB BIIOKECHHBIMH MOTI'YyT OBITHh M APYruc THUIIbI JaHHBIX!:

UHTEPENCHI, CTPYKTYPHI U IEPEUUCIICHUSI.

2.6 Uckarouenus

Hepapxus HCKIIOYEHUH

Bo3nukHOBeHHE OMMOOK TpU BBIOJIHEHUH TPUIIOKEHUS - HE BCETAa
CIIEICTBHE OMMOOK B Koje mNpwiokeHHus. OMUOKA MOTYT OBITh BBI3BaHBI
HEIMPaBUJIHLHBIMY JCUCTBUSMU TOJIb30BATENSI WM BHEITHUMU NMPUIMHAMU TaKHUMHU
KaK anmnaparHbie cOOu, HeJOCTYITHOCTh HEKOTOPBIX PECYPCOB (HAIpUMep, CETEBOTO
JIMCKa WK cepBepa 0a3bl JaHHBIX).

Takum o6pazom, npodeccroHanbHO pa3paboTaHHOE MPUIOKEHHUE OHKHO
OBITh TOTOBO K BO3HUKHOBEHHIO OIIMOOK M IOJHKHO 00eCcIeurnBaTh UX 00padboTKYy.

Jlns oOpaboTku OIMMOOK MOXHO HCIIOJb30BaTh pasjiMuHbIE MOAXOAbl. B
WinAPI mHOTHE (DyHKIIMM TpU HEYCHIEITHOM BBIMOJTHEHUH BO3BPAIAIOT MPU3HAK
omnbku (Hampumep, FALSE, INVALID HANDLE VALUE, NULL). Hanee c
nomoielo GyHkun GetLastError() MoKHO TOMYyYWTH KO OMIMOKK M HAWTH TIO
ITOMY KOJy €€ omucaHue. Takod crmocod o0paOoTku OIMHMOOK —SIBISETCS

TPYAOEMKHM, T.K. MIOCJI€ BbI30Ba (PYHKIIUHU HAJO MPOBEPSTH Pe3y/ibTaT BO3Bpara, u
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HE BIOJHE HAJCKHBIM, T.K. MOXKHO TIPOJODKUTH PaboTy 0€3 POBEPKH pe3yinbTara,

TakK Kak OynTo QyHKIUS 3aBEPIIMIACH YCIIEIIHO.

B .Net Framework crioco6 06paboTku onmOOoK 3HaYUTEIBHO yay4iieH. Bee

MCTOAbI IIPU HCYCIICITHOM BBLIIIOJIHCHUH I'CHCPUPYIOT HCKIIIOUCHMUA. 9TO0T Ioaxon

HMCCT CJICAYIOIIHC IIPCUMYIICCTBA:

e OO0paboTKy OmMMOOK MOXXKHO OTACIUTH OT OCHOBHOM JIOTUKH PaOOTHI

MPOrPaMMBbI: BCIO 00pabOTKY OIIMOOK MOKHO COCPEIOTOUUTD B OJTHOM

0710Ke, a He BBIMIOJIHATH MPOBEPKY MOCIIE KaXI0T0 BhI30Ba METO/A.

McknioveHne

KMcnonb3oBaHWK BO3BPALLAEMOro 3Ha4YeHMa MeToaa "eHepauns UCKNYEHUS

Puc. 2.9. Ilepenada nndopmarum 0 BOSHUKHOBEHUH OIIUOKH

ITO OCIIOYKE BHI3OBOB

e Bo3MoxHa cuTyalusi, KOrja UMeeTcs Lenoyka BbI30BOB (puc. 2.9.), u

B TMOCJIETHEM METOJIe IIETIOYKM BO3HUKaeT omuoOka. be3 ob6paboTku
WCKITFOUEHUN KaKIBIA M3 METOJIOB JOJKCH BEPHYTH BBI3BIBAIOIIICMY
METOJy KOJi OIIMOKH, B ClIy4ae HCIIOJIb30BAHUS WCKIIIOUEHUU TpU
BO3HUKHOBEHUU OMIMOKH yrpaBieHHE OyIeT cpasly MepeaaHo METO.NY,
coziepxkaiieMy o0paboTUMK UCKITIOUCHUS.

UckmtoueHue Henp3s NPOUTHOPUPOBATh, T.K. HeoOpaboTaHHOE

UCKIIFOUCHHE TIPUBEAET K aBAPUIHOMY 3aBEPUIEHUIO IIPOrPAMMBI.

bazoBeiii ki1acc System.Exception.
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Tabnuua 4. CBoiicTa Ki1acca System.Exception

HasBaunue cBoiicTBa

Onucanue

string Message

COI[Cp)KI/IT TCKCT COO6H1€HI/I$I C YKa3aHHUCM ITPUYINHBI

BO3HHMKHOBCHHS UCKIIFOYCHH .

IDictionary Data

Ccbuika Ha HAOOp Map «mapameTp-3HAUYCHUE».
OOBIYHO  KOZ, TEHEPUPYIOIIMA  HCKIIOYEHUE,
nobapnser 3anmucd B 3TOoT  Habop.  Kog,
MEepPEeXBaTUBIINN HCKIIIOYCHHE, MOXKET HCIIOIb30BaTh
TH JaHHbIE JJs TMOJyYeHUs JOIMOJHUTEIbHON
uHbpOpMaIMl O  TNPUYMHE  BO3HUKHOBEHUS

HCKJIIOYCHMAI.

string Source

ConmepxutT uUMs  COOpKHM, CIreHEpHUPOBABIICH

HCKIIIOYCHHUC.

string StackTrace

CO,Z[ep)KI/IT HMMCHAa M CHUIHATypbl MCTOAOB, BLI3OB

KOTOPBIX ITPUBCJI K BOSBHUKHOBCHUIO NCKIIIOYCHHA.

MethodBase TargetSite

ConepkUT METOJ, CTEHEPUPOBABIINI UCKIIFOUCHHE.

string HelpLink

Conepxxutr URL  pgokymeHTa ¢  ONHCaHUEM

HCKJIIOYCHMAI.

Exception InnerException

VYKa3pIBaeT TpeAbIAyIliee  HCKIOYCHHE, C€CIU
TeKyllee OBLUIO CreHepUpPOBaHO TP 0O0paboOTKe

IMPCAbIAYIICTO UCKITIOUCHNA.

B C# wuckirouyeHue

SBISIETCA  OOBEKTOM, KOTOPBIA  CO3JaeTcs |

«BbIOpackiBaeTcs» (throw) B ciydae Bo3HMKHOBeHHUst ommOku. CLR mo3Bossier

reHepUpOBaTh UCKJIIOUEHUs JitoOoro Tuma, Hampumep Int32, String u ap. CLS-

COBMECTUMBIN SI3bIK JODKEH OBITh CIIOCOOCH T'€HepUpoBaThb W MEPEXBATHIBATH

THUIIBI UCKITIOYCHHM, MPOU3BOIHBIE OT 0a30Bor0 Kiacca SystemException (Ta0. 4).

D1t uckiIrodeHus HasbiBaroTca CLS-coBMecTUMBIMHU. Takoe HCKIIOUEHHUE HECET

JOTIOTHUTENbHYI0 HMHGOpManuio 00 OomubKe, KoTopas oO0JerdaeT OTIAAKY

IIPOTPaMMBI.
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CymecTByeT  MHOXKECTBO  KJIACCOB  MCKIIOYCHHWH  (HACTIETHHKOB
System.Exception), pa3paboTdyWk MOXKET WCIOIB30BaTh 3TH KJIACCHI U TaKXKe
co3/1aBaTh COOCTBEHHBIE KJIACChl MCKIIOUECHUN. Bce uckimroueHus aenstcss Ha 2
rpymmsl: SystemException u ApplicationException.

SystemException — »3TO0 KiIacCc HCKJIIOUEHHH, KOTOpbIe OOBIYHO
renepupytorcsi CLR win gBISIOTCS UCKITIOYEHUSIMU OOIEed MPUPOABI U MOTYT
OBITh  CTCHEPUPOBAHBI JIOOBIM  TMpUJIOKEHHUEM. Hampumep, UCKITIOYCHHE
StackOverflowException renepupyercs CLR mnpu nepenoinHeHUMM cCTeka,
uckioueHue ArgumentException (M NpOU3BOJHBIE OT HEro) MOTYT OBITh
CT€HEPHUPOBAHBI JIOOBIM MPUIOKEHUEM, €CIH METOJ| TMOJy4aeT HEAOMyCTUMBIC
3HAYEHUS apTyMEHTOB.

ApplicationExcption — or »23Toro kiacca JO/DKHBI —HACJIEIOBATHCS
MOJIb30BATEIBCKUE UCKITIOUCHHUS, CTICHU(DUUHBIC 1T TPUITOKCHHUS.

Wepapxus Ki1accOB HCKIIOYEHHM SIBISIETCS B HEKOTOPOM  CTENEeHH
HEOOBIYHOM, T.K. TMPOW3BOAHBIE KJIAcCHl B OCHOBHOM HE JOOAaBISIOT HOBYIO
(GYHKIIMOHATBHOCTh K  BO3MOXKHOCTAM ~ 0a30BOr0  Kjacca. OTH  KIIACCHI
UCITONIB3YIOTCSl I yKa3aHusl Oojiee CrenuUUecKuX NPUYUH BO3HUKHOBEHUS
ommbku. Hampumep, or kiacca ArgumentException HacnenyrTCs KIacchl
ArgumentNullException (renepupyetcst mpu niepenade null B kauecTBe mapamerpa
Merona) u ArgumentOutOfRange (reHepupyercsi mpu BBIXOAEC MEPEMEHHON 3a

JIOMYCTUMBIN TUaIia3oH 3HAYCHUN).

O0paboTka UCKIIOYEHUIT
Cunrakcuc 610ka 00pabOTKH NCKITIOUEHUH:
try

/] kOl1, B KOTOPOM MOKeT BO3HUKHYTh MCKJII0UEHHE

}

catch(Tun uckiI04YeHus)

{
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// 00pabdOTKAa UCKJIIOYEHUS

}
finally

{

// 0cBOOOKIEHUE peCypCcoB
}

brokx try comepkuT Koa, TpeOyromuii oOImeld OYUCTKH PECypCOB WIIH
BOCCTAHOBJICHUS TTOCJIE UCKITIOUEHUS.

brnok catch comepxuT Koa, KOTOPBIA JOJDKEH BBIOMHATHCS TPHU
BO3HMKHOBEHUHU HCKIoueHUs. [lpu oObaBneHun Onoka catch ykaspiBaeTcs THI
UCKJIIOUYEHUs, I 00padOTKM KOTOpOro OH mpeaHazHaueH. Eciam Onok try
3aBepHIliICs 0e3 TeHepalny UCKIItoYeHus, 0oku catch He BbmonHstoTCS. Ecnm B
OJI0Ke try He MpearnoJyiaraeTcsi BOZHUKHOBEHUE HUCKIIIOUEHUs, Oyok catch Moxker
OTCYTCTBOBAaTh, HO TOIJIa 00s3aTeNbHO TOJKEH OBITh 010k finally.

brnok finally OOBIYHO COHEPKHUT OYHCTKY pECYpCOB, a TaKXKe Ipyrue
NENCTBUS, KOTOpble HEOOXOAUMO TapaHTHUPOBAHO BBIMOJIHUTH MOCIE 3aBEPIICHUS
onoka try u catch. Hampumep, B 3ToM 0J10k€ MOKHO BBINOJIHUTH 3aKpbITHE (aiina
unn 3akpeitTie coequnenus ¢ bJI. biok finally BeimonHsieTcs Bcerna, HE3aBUCUMO
OT BO3HMKHOBEHHS HCKJIIOUEHUsT B Onoke try. Ecium Her HE0OXOIMMOCTH
BBINIOJIHATh OYUCTKY pecypcoB, Onok finally Moxer orcyrcTBOBaTh, HO TOIIA
00s13aTeNBLHO JTOJKEH OBITh 0510k catch. biok try cam o cebe He uMeeT CMBICIA.

Jlis TeHepanuu MCKIIOUEHUS HCIIONB3YeTCsl KII0YeBOE CIIOBO throw.
CHHTaKCUC TeHEPAIUY UCKITFOUCHUSI:

throw new KoHcTpykTOp Ki1acca uck/arodenusi()

B kauecTBe THMa WCKIIIOYEHHWs HAIO0 WCIOJNB30BATh MPOU3BOAHBIN KIACC
UEpapXUU HCKIIOUEHUM, KOTOpBIA HauOojiee IMOJHO ONMCHIBAET BO3ZHUKIIYIO
npobnemy. He pexomeHnnyercs ucnoiab30BaTh 0a30BbI€ KJIACCHI, T.K. B 3TOM ClIyyae
npu o0pabOTKe HUCKIIOYEHHUS TPYAHO OydeT TOYHO ONPEAEIUTh MNPUUUHY €ro

BO3HHMKHOBCHMUSI.
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[Ipy BO3HMKHOBEHHH HCKJIIOUEHUS B OJIOKE try BBIMOJIHEHHE 3TOTO OJNOKa
npekpamtaercss u CLR BemomHser mouck Oioka catch, mpemHasHadeHHOTO TSI
00pabOTKM UCKIIIOYEHUM Takoro tumna. Eciau 3ToT 670K HaleH, OH BBIOJIHAETCS,
3aTeM BhInonHsgeTcs 650k finally (ecnu on ecth). Ecnin monxonsmuit 610k catch ue
HallIeH, UCKJIIOUEHUE CUUTAeTCsl HeoOpaOOTaHHBIM U NPUBOJUT K aBAPUHHOMY
3aBEPIICHUIO POTPAMMBI.

[Tpumep. IlocnemnoBaTenbHOCTh BBIMOJHEHUS KOAA MPH BO3HUKHOBEHHUU
UCKJIIOUEHUS.

namespace ExceptionExamplel

{
class Program
{
static void Main(string[] args)
{
try
{
Console.WriteLine("Before Exception™); //1
throw new Exception("Test Exception"); //2
Console.WriteLine("After Exception.This line will never appear™);
}
catch (Exception e)
{ Console.WriteLine("Exception: {0}", e.Message); //3 }
finally
{ Console.WriteLine("In finally block™); //4 }
by
¥
¥

Pe3ynbTaT BRINOIHEHUS! TPOrpaMMbl U300pakeH Ha pucyHke 2.10.
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BN C\Windows\system32hcmd.exe | = | =] |ivj—l

Before Exception

Exception: Test Exception

In finally bhlock

Man NpoONDAMEHHA HAMMMTE ANEYN KAABHUY .

Puc. 2.10 Pe3ynprar BBINOJIHEHUS TPOTPAMMBI.

Texct «After Exception» He Oylaer BBIBEACH, T.K. IOCJIE TIeHEpAIHH
UCKJIIOUEHUS BBITIOJHEHHE OJoKa try mpekparaercs.

VY oxHoro 610kKa try Moxer ObITh HECKOJIBKO OJ0KOB Catch mis oOpaboTku
WCKITIOUYECHUN pa3IWYHBIX THMOB. [IpW BO3HUKHOBEHWH WCKIIOUCHUS TIOWCK
oOpaboTunka HayuHaeTcs ¢ l-oro Omoka catch, mostoMy clieayeT, cHavaia
pasMemniate 00pabOTYMKUA 1T MCKIIOYEHUH TPOM3BOJHBIX KJIACCOB, 3aTeM
0a30BbIX.

Hust o6pabotku Bcex TUNoB CLS COBMECTHMMBIX HUCKIIOYEHUN MOXKHO
UCTIONIb30BaTh OJok Catch, kotopwlii mepexBaThiBacT System.Exception, T.k. 3TOT
KJIACC sIBIIAETCA 0a30BBIM IS BCEX KJIACCOB MCKITIOUEHUH:

catch(Exception e)

{...}

[Ipumep. Mcnonp3oBaHHE HECKOJIBKMX OJIOKOB catch: Bbrumcisercs
Boipakenne d = 100/In(n), n BBomuTcs monb30BareneM. llepexBaThIBarOTCS
CIEAYIOLINAE TUIIBI UCKITIOYCHUI:

e FormatException — Bo3HHMKaeT, eciM BBEICHHYIO IOJIb30BATEICM
CTPOKY HEBO3MOXKHO Mpeo0pa3oBaTh B YUCIIO.

e DivisionByZeroException — Bo3uukaer, eciiu Ln(n) =0, te.n=1

e [EXception — Bce ocTajbHbBIC UCKIIIOUEHMSI, HacIeayeMble oT Exception,
nanpumep Overfloaw.

namespace MultipleCatchBlocks

{

class Program
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static void Main(string[] args)

{
do
{
try
{

Console.Write("{0}Input int number: ", Environment.NewL.ine);
//aTeHne BBOMA MOJIL30BATEIS
string s = Console.ReadLine();
//yciioBHE BBIXOJIa U3 ITUKIIA
If (s == string.Empty) return;
//mpeobpa3oBaHKe CTPOKU B YUCIIO
int n = Convert. ToInt32(s);
//mpoBepKa, 4TO MOJIYYEHHOE YUCIIO MPUHAIICKUT
//o6nactu onpeneneHust Gyakipn In()
if (n <= 0) throw new ArgumentOutOfRangeException("'n <= 0");
double f = Math.Log(n);
int d =100/ (int)f;
Console.WriteLine("d = {0} f = {1}", d, f);
¥
catch (FormatException)
{
//TIPOUCXOIUT, €CIIM BBEICHHOE TI0JIb30BATEIIEM 3HAYCHUC
//HEBO3MOXHO MPeoOPa3oBaTh B IIEJI0€ YUCIIO
Console.WriteLine("FormatException™);

¥
catch (DivideByZeroException)

{
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/[mpoucxonut, excu Log(n) =0 (t.e. n =1)
Console.WriteLine("DivideByZeroException");
by

catch (Exception e)

{
//TpexBaT BCEX OCTAIBHBIX UCKITIOYCHUN
//nanpumep, uckmoueHus ArgumentOutOfRangeException,
//xoTopoe renepupyercs, eciau Log(n) He onpeneneH (T.e. n <= 0)

Console.WriteLine("Exception: {0}", e.Message);

¥

while (true);

¥

PesynbraT BRIMOTHEHUS IPOTPpaMMbl U300pakeH Ha pucyHke 2.11.

BX ChWindows\system32\omd.exe | = =) |i3-]

Input int number: 0O
Exception: JapaHHWHM apryMeHT HAXOAMTCA BHE AMANAIOHA AONYCTHHMBXY FHAYEHMM .

Hra napameTpa: n 4=

Input int numher: 1
DivideByZeroException

Input int number: 4
d =100 f = 1.38627436111987

Input int numbher: _

Puc. 2.11 Pe3ynbraT BBIOJHEHUS TPOTPAMMBL.

broku try MOTyT OBITH BIIOKEHHBIMHU.
Ecnu uckiroueHue BO3HUKAET BO BIIOXKECHHOM OJIOKE, BBIIIOJIHSETCS OJI0K
finally BnokxeHHOro Oj0Kka try, 3aTeM BBINOJHSICTCA TOUCK TMOIXOSIIETO

oOpaboTunka wuckmodeHus. Ecim wuckimroueHne MoxeT ObITh  00paboTaHo
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BHYTpEeHHUM OJ0KOB catch, OHO mepexBaTbIBacTCsl U 00padaThIBaeTCs, MOCIE YETo
MPOJOHKACTCS BBHITIOJTHEHUE Kofa BHEIIHEro Onoka. Eciam He BO3HHMKAIO HOBOTO
HCKJIFOUEHMS, OJIOK catch BHemrHero Oioka urHopupyercs, 6jok finally BHemnrHero
O70oKa BBIMOJHAETCS B JIIOOOM ciydae. Eciu HUCKIIIOUeHHWE HE MOXKET OBITh
NEepPEXBaYeHO BHYTPEHHUM OJIOKOM catch, BBITIOJIHSETCS MPOBEPKAa BHEUIHETO
onmoka catch. Ecnu 3TOT 070K HE B COCTOSIHMM 00pa®oTaTh MCKIIOYEHHE, MOUCK
MIOJTXO/ISIIIIETO 00padOTYNKA BBITIOHAETCS BBIIIE IO CTEKY BHI30BOB.
[Tpumep. Bnoxxennsie 610ku try. Bo BHyTpeHHEM OJ0Ke TPOMCXOAUT 2 BUA
VCKJTFOUCHU !
e 1enenue Ha 0;
e oOparieHre K MaCCUBY I10 HEAOITYCTUMOMY HHIEKCY.
1-oe uckiIIOUEHHE TEPEeXBaThIBACTCS BHYTPEHHUM OJoOKOoM catch, 2-oe —
BHCIITHUM.
namespace NestedTryBlocks

{

class Program

{

static void Main()
{
int[] a = new int[5];
int cnt = 0;
try //Baemnuii 0710k try
{
for (inti=-3;i<=3;i++)
{
//mipu nenennn Ha 0 HE MPOUCXOAUT BBIXOJT U3 ITUKJIIA:
//3TO UCKITIOYECHHE TTEPEXBATHIBACTCS
//n 0OpabaTeIBaeTCs BIOKEHHBIM OJIOKOM try

try //BnoxxeHHbIl OJI0K try

136



a[cnt] =100/ 1,
Console.WriteLine(a[cnt]);

cnt++;

¥
catch (DivideByZeroException e)

{

Console.WriteLine("In inner catch™);

Console.WriteLine(e.Message);

}
catch (IndexOutOfRangeException e)

{

Console.WriteLine("In outer catch");

Console.WriteLine(e.Message);

¥

PesynbraT BRIMOTHEHUS TPOTPaMMbl H300pakeH Ha pUCyHKe 2.12.

BN C\Windowshsystem32\cmd.exe | = | =] |&]

In inner catch

MonNMTHKA NEAEBHHA HA HYAb .
1o

om

In outer catch

MHoEKC HAXOAWACA BHE MpaHML MACCHMEA.
[ana NpOADAMEHHA HAMMMTE ANEYW KAABMUY . . .
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Puc. 2.12 Pe3ynbrar BBIITOJIHEHHS] IPOTPAMMBI.

IIpumenenne koucrpykuuii checked u unchecked

[Tpu BeIMONTHEHUH apU(DMETHUSCKUX OTIEPAIMHA C IEIIOUUCICHHBIMU THITAMH
JAHHBIX MOXET BO3HHMKAThH MEPETIOTHCHHE, T.€. CUTYAIHs IPU KOTOPOH KOJTUIECTBO
JBOMYHBIX pa3psAIOB TOJYUYCHHOTO pe3yJbTaTa TMPEBBINIAET Pa3psSIHOCTh
NIEPEMEHHOI1, B KOTOPYIO 3TOT Pe3y/bTaT 3aiChIBACTCSI.

[lepemonHeHE MOXET BOSHUKHYTH B CIICAYIONINX CUTYaIIHsX:

® B BBIPAXCHUSIX, KOTOPHIE HCIONB3YIOT apu(METUUYECKHE OMEePaTOPhI
++ -- - (YyHapHBIH) + - * /;
® TIPH BBITOJIHCHHUH SIBHOTO MPE0OPa30BaHUS IIETOUNCICHHBIX THUIIOB.

[Ipu Bo3nukHOBeHMH TmepenoiHeHus CLR MoxeT Hcmonb30BaTh OAWH U3

JIByX BapUaAHTOB:
® TIPOUTHOPHPOBATH MEPEIMOJTHEHNUE U OTOPOCUTH CTAPIINE PA3PSIIBL;
e creHepupoBarh uckitoueHue OverflowException.

[To ymomuaHWiO TIp¥ BO3HWKHOBEHHH TICPCIIONIHCHHS CTapIIie pa3psibl
0TOpachIBaIOTCHI.

MoXHO SBHO 3aJaTh PEXKHUM KOHTPOJS TEPETONHEHUSI C TOMOIIBIO
kiroueBbix cioB checked u unchecked. KitoueBoe cioBo checked 3amaer pexum
KOHTPOJISI IEPETIOTHEHUS ¢ TeHeparueit uckimodenus. Kimoueroe cioBo unchecked
3aJ1aeT UTHOPHUPOBAHKNE BOSHUKHOBEHHUS TTEPEITOTHCHHUS.

[Ipumep: Omnepatop ++ BBINOJAHSAETCS AJIA MEPEMEHHOW b ¢ HayaldbHBIM
3HaYeHHUeM 255:

e B Omoke checked — BO3HHMKaeT UCKIIOYCHHE, KOTOpPOE
nepexBarbiBaeTCs B O10ke catch;
e B Onoke unchecked — uckiroueHHEe HE BO3HHMKAET, B MEPEMEHHYIO b
3anuckiBaeTcsa 3HaueHue 0.
namespace CheckOverflowException

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

{ byte b = 255;
try
{ checked

{ b++; //reneparus OverflowException thrown }
Console.WriteLine(b.ToString()); }

catch (OverflowException e)

{ Console.WriteLine(e.Message); }

try

{ unchecked
{ b++; //nepenonnenre urHopupyeTcs »
Console.WriteLine(b.ToString()); //0

¥

catch (OverflowException e)

{ Console.WriteLine(e.Message); }

¥

PesynbraT BRIMOIHEHUS TPOTrPaMMbl H300pakeH Ha pUcyHKe 2.13.

B ChWWindows'systern32omd.exe | = =] |ivj—l

"EDEHDHHEHHE B pPE3IYALTATE BHNOAHEHHA EI.Dan-iETH"-lEBKDI"I ONEPALLHH .

[lan NPOADAKEHHA HAKMMTE ANGYN KAABMWY . . . _

Puc. 2.13 Pe3ynpTar BBINOJIHEHUS TPOTPAMMBL.

3 KoHTpOJIbHBIE BONMPOCHI

1YT0 nmoHMMaeTCs oA TEPMUHOM «IAECTPYKTOP»?
2B yeM coCTOUT Ha3HAUYCHHE JAeCTpyKTOpa?
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3llpuBenure  CHUHTAKCUC  JECTpyKTopa Kjiacca B oOImEeM  BHJE.

[IpoustrocTpupyiTe ero pparMeHToM MporpaMMel Ha sizbike CH.

4Yto Takoe pexypcus’?

5YT10 Takoe CTaTUCTUYECKUI METO?

6YTo Takoe meperpyska oneparopon?

7Kakue oneparopbl MOXKHO TIEPETrpyKaTh?

8UTo Takoe MHACKCATOPHI?

9/1nst 4ero Hy>KHBI OTHOMEPHBIC 1 MHOTOMEPHBIE MHICKCATOPHI?

10
11
12

13

J{1s1 94ero Hy>KHbI BIIOKCHHBIC TUIIHI?
Jl51s yero HykHa 00pabOTKa HCKITIOYEHUI?
Kakue Buabpl  wuckiatoueHuid  ObiBaror?  [lpuBegure  mpumepsl
MCIOJIb30BAHUS UCKIIFOUCHUH B POrpaMmax.
Jns ywero wucnonb3yrorcss koHcTpykumu checked u unchecked mms
00pabOTKH UCKITFOUEHUN?

4 3aganue

8. Kaxapiii pa3pabarbiBaeMblil Kjacc JOJDKEH, Kak MPaBWIO, COIEPIKATh
CJIEIYIOIIME DJIEMEHTBI: CKPBITBIE IOJISI, KOHCTPYKTOPHI C TapaMeTpaMHy U
0e3 mapameTpoB, METONbI; CBOMCTBA, MHAEKCATOPHI; IEPErpy’KEHHbIE
onepauuu. OyHKIIMOHAIbHBIE AJIEMEHTHI KJlacca JOJKHBI 00€CeunBaTh
HEMPOTUBOPEUMBBIN, MOJHBINA, MUHUMAJIBHBIN U yIOOHBIN UHTEpdeiic
kinacca. [Ipu BO3HMKHOBEHHH OIIMOOK JIOJDKHBI  BBIOPACHIBATHCS
VICKJIFOUCHUSL.

9. OTnaguTh U MPOTECTUPOBATH MTPOTPAMMY.

10. BapuanTel 3aJaHUN ONPEAENSAIOTCS CONNIACHO CIUCKA CTYIAEHTOB B

IpyIIIIE.

5 BapuaHThl 3a1aHuil

Bapuanr 1.
Omnucare Kjacc Il pabOTBl C OJHOMEPHBIM MACCHBOM IICNIBIX YHCEI
(Bektopom). ObOecreunTh CICIYIONINE BO3MOKHOCTH:

® 3a7jaHUE TPOM3BOJIBHBIX IIENBIX TPAHUIl WHIAEKCOB TMPU CO3aHUHU
00BEKTA;

e o0OpaleHue K OTICILHOMY JIEMEHTY MacCHBa C KOHTPOJIEM BBIXOJIA 32
Ipe/IeIbl MacCHBa,

® BBIITOJTHEHHE OIEpalMi IOAJIEMEHTHOTO CJIOKSHHMS W BBIUMTAHUS
MaCCHBOB C OJIMHAKOBBIMH T'PaHHUIIAMU WHJICKCOB;

® BEITIOJIHCHNE OTICpAllMA YMHOKEHUS W JCICHHUS BCEX DJICMEHTOB
MacCHBa Ha CKaJIsp;

® BBEIBOJI HAa DKpaH AJIEMEHTA MacCHBa 10 3aJaHHOMY WHJIEKCY U BCETO
MaccuBa.

Bapuanr 2.
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Onucare kmacc it pabOTBI ¢ OAHOMEPHBIM  MAacCHBOM  CTPOK
buxcupoBaHHOM JUIHMHBL. OOECTICUNTD CIICAYIONTHNE BO3MOXKHOCTH:

® 33JJaHWC TIPOM3BOJILHBIX IIEJIBIX TPAHHUI] HWHICKCOB IIPH CO3JaHUU
00BEKTa;

e oOpaleHne K OTAEIBLHON CTPOKE MacChBa IO MHACKCY C KOHTPOJIEM
BBIXOJ1a 32 MPECITbl MACCUBA;

® BEITIOJIHCHHE OTICPAIMIA IMOAJIEMEHTHOTO CIEIIICHUS JIBYX MAacCHBOB C
o0pa3oBaHHEM HOBOTO MacCHBa;

® BEITIOJIHCHHE OTICPAIIMA CIUSHUS JBYX MACCHBOB C HCKIIOYCHHUEM
TTOBTOPSIOIINXCS 3JICMEHTOB;

® BEIBOJI HAa DKpaH AJIEMEHTA MAcCHBa IO 3aJaHHOMY WHJIEKCY U BCETO
MacCHBa.

Bapuanrt 3.

Onucarp KjgacC MHOTOWICHOB OT OJHOM IIEPEMEHHOW, 3aaBacMbIX
CTEIIEHbI0 MHOTOWIEHa M MacCUBOM Ko3(duuneHtoB. OOGecneuuTs Claeayroume
BO3MOYKHOCTH:

® BBIYKCIICHUE 3HAYEHUsI MHOTOUYJIEHA JJIS 3aIaHHOTO apryMEHTa;

® ONEpALMH CJIOKEHUS, BBIUUTAHUS M YMHOMKEHUS MHOTOYJIEHOB C
IIOJly4YEHUEM HOBOTO 00BEKTa-MHOTOWIEHA,;

e 0y4YeHHe KOAPPUIIMEHTA, 3aJaHHOTO 110 UHEKCY;

® BBIBOJI HA DKPaH ONKMCAHUS MHOTOYJICHA.

Bapuanrt 4.

Onucarb KJ1acc, oOecneynBarommn MpEeACTaBICHUE MaTpHIIbI
MIPOU3BOJIBHOTO pa3Mepa ¢ BO3MOXKHOCTBIO M3MEHEHMS YUCla CTPOK M CTOJIOLOB,
BBIBOJIa HA JKpaH MOAMATPHUIIbI JIIOOOTO pa3Mepa W BCEW MaTpHUIlbl, JOCTyMHa IO
WHJIEKCaM K DJIEMEHTY MaTpHIIbl, CJI0KEHUE U YMHOXKEHUE AJIEMEHTOB MaTPUIIbI C
3aITAHHBIM YHCJIOM.

Bapmuanr 5.

Omnucath Ki1ace ajst padoThl ¢ BOCBbMEPUYHBIM YUCIIOM, XPAHSIIUMCS B BUJIC
CTPOKH CHUMBOJIOB. Peann3oBarh KOHCTPYKTOPHI, CBOMCTBA, METOMBI U CIICAYIOIIHE
oTiepaIuu:

e OTICpAIlMH MTPUCBANBAHMSI, PEATU3YIOIINE 3HAYUNMYIO CEMAHTHKY
® OTICpAllNK CPABHCHUS,

¢ Ipeo0pa3oBaHue B ACCATUYHOE YUCIIO;

¢ (hopMaTHBIN BHIBO/I;

® JIOCTYTI K 33/IaHHOM u]pe uncia mo NHACKCY.

Bapuanr 6.
Omnwucarp kjacc «aomaiHsas Oubnuoreka». llpenycMoTpers BO3MOXHOCTD
paboThl C IPOU3BOJIBHBIM YMCIIOM KHMI, TOMCKA KHUTH [0 KAaKOMY-JIHOO MPU3HAKY
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(Mo aBTOpY, MO TOMY W3MAAHWS WU KAaTETOPWHU), MOOABICHHUS KHUT B OMOIHUOTEKY,
yAalleHWusT KHAT U3 Hee, JOCTylma K KHUTE 1O HOMEPY, COPTUPOBKH JaHHBIX (10
aBTODPY, 10 TOY U3AHUS WU KaTETOPHH).

Bapuanr 7.

Omnwucarp Ki1acc «3anucHasi KHUxkKay. [IpenycMoTpeTb BO3MOKHOCTD pabOThI
C IMPOW3BOJBHBIM YUCJIOM 3aIMCEH, NOUCKA 3alUCU MO KaKOMY-IMOO NpHU3HAKY
(Hampumep, no dhaMuINK, AaTe POKICHUS WU HOMEpY TeiedoHa), 100aBIeHuUs U
yAaJIeHus 3alucei, COPTUPOBKH MO (aMUIIMU U AOCTYTIA K 3alUCH IO HOMEpY.

Bapuasnr 8.

Omnucarpy Kiacc «crydeHueckas rpymmay. [IpemycMoTpeTh BO3MOXKHOCTH
paboTBl C MEPEMEHHBIM YHUCJIOM CTYICHTOB, MOWCKAa CTYICHTa MO KaKOMY-JIHOO
npusHaky (Hampumep, no ¢aMuwinM, UMEHH, Jare POXKIACHHs), A00aBICHUS U
yAaJIeHUs 3aluced, COPTUPOBKU MO Pa3HBIM MOJISIM, IOCTYIIA K 3alUCU IO HOMEPY.

Bapuant 9.

Omnucatpe Kiacc, pealu3yroluil TUI JaHHBIX «BEIICCTBEHHAs] MaTpulia» U
pabory ¢ Humu. Kiacc AomkeH peanu3oBBIBaTh CIEAYIONIUME OIEpaluud Hall
MaTpUIIAMHU:

® CJIOKCHHE, BRIYUTAaHNE (KaK C IPYroi MaTPHIICH, TaK M C YUCIIOM);
KOMOMHHUPOBaHHBIC OTepaIK TPUCBauBaHus (+=, -=);
orepaluy CpaBHEHUS Ha PaBEHCTBO/HEPABEHCTRO;
OTIepalliy BEIYUCIICHHSI OOPATHOM M TPAHCIIOHUPOBAHHOW MaTPHIIBL;
JOCTYTI K 9JIEMEHTY 110 MHIEKCaM.

Bapuanrt 10.

Onucarpe Kiacc, peanu3yromMil TUI JAHHBIX «BEIIECTBEHHAs MATpULA» U
pabory ¢ HumH. Kiacc nomkeH peanu3oBbIBaTH CIEAYIOIIHME OINepaluu Hajl
MaTpHLIAMMU:

® YMHOXEHHUE, JIeJIeHue (KaKk Ha JPYTryl0 MaTpUILy, TaK U Ha YUCJIO0);
e KOMOMHHUPOBAHHBIE ONEPALMH MPUCBAUBaHU (*=, /=);

® OIEPALIMIO BO3BEJCHUS B CTEIICHb;

® METO/Ibl BBIYMCIIEHUS ONPEAEIIUTENS U HOPMBI;

® JIOCTYTI K JIEMEHTY 10 UH/IEKCAM.

Bapuant 11.

Onucare kjacc ais pabOThl C JABOMYHBIM YHCIOM, XPAHSUIUMCS B BUJE
CTPOKM CHMBOJIOB. Peann3oBaTh KOHCTPYKTOPBI, CBOMCTBA, METOMIBI U CJIEAYIOLINE
olepaLuu:

e OIepalyy NIPUCBAMBAHNUSL, PEATU3YIOLIUE 3HAYMMYIO CEMAaHTHKY;
® OIepalyy CPaBHEHUS,
® IpeoOpa30BaHUE B IECATUYHOE YHCIIO;
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e (hopMaTHBIN BBIBO/I;
® JIOCTYTI K 33/IaHHOM IU]pe yncia mo HHACKCY.

Bapuanr 12.

Onucatpe Kiacc, pealu3yrolMil TUI JAHHBIX «BEIIECTBEHHAs MaTpULa» H
pabory ¢ HuMmu. Kiacc nomkeH peanus3oBbIBaTh CIEAYIOIIHME ONEpalud Hajx
MaTpHLIAMMU:

® METONbl, pealu3yIolUe IMPOBEPKY THUIA MaTpHlbl (KBajpaTHasi,
IUaroHajpHasi, HyJeBas, €AMHWYHAs, CHUMMETpPUYHAsA, BEPXHSIA
TPEYToJibHAasl, HUXKHSAS TPEYTOJIbHAs);

e orepaly CpaBHEHUS Ha PaBEHCTBO/HEPABEHCTBO;

® JIOCTYII K 2JIEMEHTY 110 MHJIEKCAM.

Bapuanr 13.

Onucarp KJacc «MHOXKECTBO», TO3BOJIIOIIMI  BBINOJIHATE OCHOBHBIE
ornepaiuu: J00aBICHHE W YJIAJCHHE JJIEMEHTa, IepeceucHue, OObEIUHEHHE U
Pa3HOCTb MHOXECTB.

Bapuant 14.

Onucarp KJacc «IpeIMETHBIN yKa3aTenb». Kaaplii KOMIIOHEHT yKa3aress
COJIEPKUT CJIOBO M HOMEpa CTpPaHUll, Ha KOTOPBIX, 3TO CIOBO BCTPEYAETCS.
KonmnyecTBO HOMEpPOB CTpaHMI], OTHOCSIIMXCS K OJHOMY CJIOBY, OT OJHOTO JIO
necsatu. [IpeaqycMoTpeTh BO3MOKHOCTh (DOPMUPOBAHUS yKa3aTels C KIaBUATyphl U
u3 (aiina, BbIBOAA yKa3aTelisd, BbIBOJA HOMEPOB CTPAHHUIL ISl 3aJJaHHOTO CJIOBA,
yoaJeHusl AJIEMEHTa W3 YyKa3aTessl, COPTUPOBKM IO CIOBAaM WU IO HOMEPY
CTpaHMII.

Bapuanr 15.

Omnucath KJ1acc «aBTOCTOSHKa» JJIsi XpPaHEHUs CBEJEHUN 00 aBTOMOOWIIAX.
JI71st KasKJT0TO aBTOMOOMJIS 3aITUCHIBAIOTCSI TOCHOMED, IIBET, (pamMuius BiIajenblla u
MPU3HAK MPUCYTCTBUS Ha cTosTHKE. O0eCceuynuTh BOBMOXKHOCTD IMOMCKA aBTOMOOMJIS
M0 pa3HbIM KPUTEPHUSAM, BBIBOAA CIHCKA MPUCYTCTBYIOIIUX M OTCYTCTBYIOIIMX Ha
CTOSIHKE aBTOMOOWJICH, TOCTyMma K HMMEIONMMCS CBEIIEHUSAM I0 HOMEpPY MecCTa,
COPTUPOBKU JAHHBIX [0 PA3IAYHBIM MOJISIM.

Bapuanr 16.

Omnwucarp KJ1acc «KoJIoJla KapT», BKIIOYAIOIIUI 3aKPbITBI MaCCUB 3JIEMEHTOB
KJjlacca «kaprta». B kapre xpansaTcs mactb U Homep. ObOecneunTh BO3MOKHOCTh
BBIBOJIa KapThl IO HOMEPY, BHIBOIA BCEX KapT, EpEMEUIMBAaHUs KOJObI U BbIAAYU
BCEX KapT U3 KOJOAbI MOOJUHOYKE U 1O 6 IITYK B CTy4aiilHOM HOPSIKE.

BapuanT 17.
Omnucare Kjacc st paOOThl C YETHIPEXPUYHBIM YHCIIOM, XPAHSIIMMCS B
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BUJIE CTPOKH CHUMBOJIOB. Peann3oBaTh KOHCTPYKTOPBI, CBOMCTBA, METOIbI U
CJIETYIOIINE ONepaIvu:

e OIepallvy MPUCBAWBAHMUS, PEATTU3YIOIINE 3HAUUMYIO CEMAHTHKY

® OIEepallK CPAaBHEHUS,

e IpeoOpa3oBaHUE B JECATUYHOE YUCIIO;

e (hopMaTHBIN BBIBO/I;

® JIOCTYI K 3aIaHHOM Iu(dpe ynciia mo UHIEKCY.

Bapuanr 18.
Onucatp KJIacc «1moe3n, COAEpKallui CIeyIoNIe 3aKpbIThIE MOJS:
® Ha3BaHUE IMYHKTA HA3HAUCHUS;
e HOMeEp moes3fia (MOXKET coiepkKaTh OYKBBI U LIUGPHI);
® BpeMsl OTIPABIICHHUS.
[IpenycMoTpeTh CBOMCTBA JUIsl MOTYUYEHUSI COCTOSHHS OOBEKTA.
Onmcarp KIacC «BOK3AJD», COJEPIKAIIMK 3aKPBIThII MACCUB IOE3/0B.
ObecneunTsb CaeayoIre BO3BMOXHOCTH:
BBIBOJI MH(OpPMALIMH O TTOE3/I€ IO HOMEPY C IOMOUIBIO UHEKCA;
e BbIBOJI MHGOPMAIIUK O TIO€3/1aX, OTIPABIISIFOIIUXCS TTOCJIE BBEIEHHOTO
C KJIaBUAaTypbl BPEMEHU;
® [IEPErPYKEHHYIO ONEPALMI0 CPABHEHUS, BBIMIOJHSIONIYIO CPaBHEHUE
BPEMEHHM OTIIPABIICHHUS ABYX MOE3/I0B;
® BBIBOJ] MH(POPMAIINH O MOE€37aX, OTIPABISIONIMXCS B 3aJJaHHBIN MTyHKT
Ha3HAUYCHMUSI.
Nudopmaiiust 1oixKHA OBITH OTCOPTUPOBAHA IO BPEMEHH OTITPABJICHUSI.

Bapuanrt 19.
Omnwucarp KJ1acc «TOBap», COAEPIKAIIMN CIETYIOIINE 3aKPbIThIE TOJIS:
® Ha3BaHUE TOBapa;
e Ha3BaHUE Mara3uHa, B KOTOPOM MPOAAETCS TOBap;
® CTOMMOCTb TOBapa B pyOisix.
[TpemycMOTpeTh CBOMCTBA ISl TOIYYECHUS COCTOSHUSL OOBEKTA.
Onucarh KJacC «CKJIay», COJACpPKAIMA 3aKpbIThIA MacCHUB TOBapOB.
OO0ecneunTs caeayoIe BO3MOXHOCTH:
e * BHIBOJI MH(OPMAITUH O TOBApE 10 HOMEPY C MOMOIIBIO0 HHACKCA,
e * BBIBOJI HA DKPaH MH(GOPMAITUHU O TOBAape, Ha3BaHHE KOTOPOTO BBEICHO
C KJIaBHATYpHI;
® ¢CJIM TaKHX TOBAPOB HET, BBIJIaTh COOTBETCTBYIOIIEE COOOIIIECHNUE;
® * COPTUPOBKY TOBapOB 10 HA3BAaHUIO Mara3uHa, M0 HAMMEHOBAHUIO U
10 1IEHE;
® * TIEPErpyXCHHYIO ONEpalMi0 CIOKEHHUS TOBAapOB, BBHINOIHSIONIYIO
CJIO’KEHHE UX IICH.

BapuanT 20.
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Onucarp KJIacc «CamoseT», COAEPKAINN CIETYIOIUE 3aKPbIThIE MOJS:
® Ha3BaHME IIYHKTA HA3HAYCHHUS,
® [[IECTU3HAYHBIN HOMEp perca;
® BpeMsl OTIIPABIICHUS.
[TpenycMOTpeTh CBOMCTBA ISl MOIYYEHUS COCTOSHUSL OOBEKTA.
Omnucarte Kiacc «a3pomnopT», COAEPM AU 3aKPBITBII MAacCUB CaMOJIETOB.
OOecneunTs CiaeIyroIne BO3MOKHOCTH:
e BbIBOJ MH(OpPMALIUK O CAMOJIETE IO HOMEpPY peica C MOMOIIBIO
UHJICKCA,;
® BHIBOJ MH(OpPMALIMK O caMoJieTaX, OTIPABIAIOIIUXCS B TEUCHHUE Yaca
IIOCJIE BBEICHHOTO C KJIABUATyPbl BDEMEHU;
® BbIBOA MH(pOpMaluU O CaMoJIeTaX, OTIPABISAIOIIMXCA B 3a/JaHHBIM
IYHKT HA3HA4YCHMSI,;
® [IEPErPYKEHHYIO OIEPALMIO CPABHEHUs, BBIIOIHAIOLLIYIO CPaBHEHUE
BPEMEHHU OTIIPABIICHUS IBYX CaMOJIETOB.
WNupopmanus nomkHa ObITh OTCOPTUPOBAHA 10 BPEMEHHU OTIIPABICHUSI.
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TEMA 3. HACJIEAOBAHMUME B C#.

Jlaboparopnasi padora Ne 4

1 leasb v mopsiaoK padoThbl

[{eas pabOTHl — MO3HAKOMUTHCS C OCHOBOM OOBEKTHOTO IMOAXOAA B SI3BIKE
C#, co3ganreM 00OBEKTOB, KJIACCOB 1 MEXaHU3MOM HAcJIeIOBaHUS.

[Topsinok BBITIOJIHEHUS paOOTHI:
—  O3HAaKOMHTHCS C OMKUCAHUEM JIA0OPATOPHOU pabOTHI;
—  TIONy4YUTh 33/IaHKe€ Yy TIpernojaBaresis, COrIaCHO CBOEMY BapUaHTY;
—  HamucaTh NpOrpaMMy U OTJIaauTh ee Ha DBM.

2 KparTkas Teopus

2.1 HacaenoBanue B C#
HacnenoBanue 103BOJISIET MOBTOPHO HCIOIB30BAaTh YK€ HMMEIOIIHECs

KJIACChl, HO TPU 3TOM PACHIUPATH HUX BO3MOXKHOCTH. CylecTByeT JBa BHUIA
HACJICIOBAaHUS — HACJICIOBAaHUE THUIA, MPU KOTOPOM HOBBIM THIT IMOJTydYaeT BCE
CBOICTBA U METOJIbI POJUTEINSI U HAcleloBaHUE UHTepdeiica, TP KOTOPOM HOBBIM
THII TIOJy4YaeT OT POAUTENSI CUTHATYpy METOMOB, 0e3 uX peanu3anuu. Bee Kimaccsl,
JUISL KOTOPBIX HE yKa3aH 0a30BbIN Kjacc, HaclemyroTcs oT kiacca System.Object
(kparkas Qopma HazBaHus object). C# He mnoAAEpPKUBAET MHOXKECTBEHHOTO
HacJIeIOBaHUs. JTO O3HadaeT, 4yTo Kitacc B C# MoKET OBITh HACJICIHUKOM TOJIBKO
OJTHOTO KJIacca, HO TMPHU ITOM MOXKET PEaTnu30BbIBATH HECKOJIBKO WHTEP(EHCOB.
Jpyrumu cioBaMu, KJacC MOXKET HacCJeIoBaThCsi HE Ooyiee 4eM OT OJHOTO

0a30BOro Kjacca U HECKOJIbKUX UHTEP(EICOB.

CrnenugukaTopsl A0CTyNA NPH HACJETOBAHUM
B C# cymectByroT cieaymoomme crenuduKaropbl JgocTyma: private,

protected, public, internal, protected internal.

private o3HayaeT, 4YTO HUKaKWE APYrue KJIACChl HE MOTYT MOJYYHUTh AOCTYII
kK Merony. Eciiu B 0a30BoM Kjacce OObSIBIICHBI Private-Merospl, TO HACIACIHUK HE
MOKECT MU BOCIIOJIB30BATHCH.

protected mpemocrtaBisieT JOCTYI TOJABKO JUIsl  KJIAcCOB, KOTOpPBIC
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HACJIAYIOTCS OT JaHHoro. Jlns ocTanmbHBIX KiaccoB  protected-meross
HEJIOCTYTHBI.

public nemaeT MeTom TOJIHOCTBIO OTKPBITBIM, TO €CThb OH SBJISETCS
JOCTYIHBIM JJIsI BCEX KJIaCCOB.

KiroueBoe cioBo internal sisisiercss MoguduKaTopoM J0CTYIA JJIs THIIOB U
YJICHOB TUIOB. BHYTpeHHUE TUIIBI WJIM YJIEHBI TOCTYIHBI TOJBLKO BHYTpU (ailioB B
OZIHOM U TOM1 3k€ COOpKe.

[Ipy wucmonb30BaHUU KIIOUEBOro cjosa protected internal metombr u
CBOMCTBA JOCTYIHBI TOJBKO B Tpeaesiax OJHOW COOpKH, a TaKkKe JJIs BCEX
MPOU3BOAHBIX AJIEMEHTOB.

Knaccam, kak u uX 3yeMeHTaM, MOXET ObITh Ha3Ha4eH 000N U3 ITUX
ypoBHel aoctyna. Eciau ag snemeHTa kiacca yka3aH MHOM MoaudukaTtop npas
JIOCTYTIA, YeM JIJIsl KJIacca,- MPUOPUTET Y OoJiee CTpOororo Moaudukaropa.

public class Human

{

private String fName;
public String FirstName
{

get { return fName; }

set { fName = value; }

k
¥

Huxako#t npyroil kjiacc He CMOXET MOJIYYUTh AOCTyI K moito fName (Tak
KaKk OHO mMeeT Moaupurarop goctyma private), k cBoiictBy FirstName momygar

JIOCTYII BCE KJIACCHI (TIOTOMY 4TO OHO MMeeT MoaudukaTop nocrymna public).

Oco0eHHOCTH MCII0JIb30BAHUSI KOHCTPYKTOPOB NPH HACJIeI0BAHUMN
Koncrpykrop HacnenoBanus B C# UMEET CIIEAYIOIINNA BU:

class Hacaenyemnlii_kiacc : ba3oBblii_kiace

{
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// mossi, CBOMCTBA, COOLITHSI 1 METOAbI KJIacca
Ecnu xnacc Hacnemyercst oT 6a30BOT0O Kjacca M HECKOJIbKUX MHTep(deicoB,
TO OHM MEPEUUCIIAIOTCS Yepe3 3aMATYIO:
class Hacsenyembiii_kiacc : ba3oBblii_KJjace,
HNurepdeiicl, UnTepdeiic2

// mosisi, CBOMCTBA, COOBITHSI 1 METOABI KJIacca

}

[Ipu co3manmm Kiacca — HACIEAHUKA HA CaMOM JIeJI€ BBI3BIBACTCS HE OIWH
KOHCTPYKTOp, a TIenas Iernoyka KOHCTpykTopoB. (CHadana BbIOMpaeTcs
KOHCTPYKTOp KJIacca, DJK3EMIUIAP KOTOPOTO CO3/IaeTCs. ITOT KOHCTPYKTOP
IBITACTCS OOpPaTUTHCS K KOHCTPYKTOPY CBOETO HETMOCPENCTBEHHOTOo 0a30BOTO
KJlacca. DTOT KOHCTPYKTOp B CBOIO OYEpPEIbh IBITACTCS BBI3BATH KOHCTPYKTOP
cBoero 0a3oBoro kimacca. Tak TPOMCXOAWT, IMOKa HE IOXOAMM JIO Kjacca
System.Object, koTopwlii He wHMeeT 0a3oBOro kiacca. B pesymprare umeem
MIOCJICZIOBATCIIbHBIN BBI30B KOHCTPYKTOPOB BCEX KJIACCOB HMEpapXWH, HAYMHAsS C
System.Object 3akaHUMBasT KJIaccOM, SK3EMILISP KOTOPOTO XOTUM CO31aTh. B 3TOM
IIPOIECCe KaX/IbIi KOHCTPYKTOP MHHUIIHATU3UPYET IOJIsl COOCTBEHHOTO KJracca.

JIJTst KaXI0T0 KJlacca MOYKHO OIPEIETUTh HECKOJIIBKO KOHCTPYKTOpOB. Ecim
MBI JUIS KJIacca-HaclCAHUKA XOTHM BBI3BaTh KOHCTPYKTOp 0a30BOro Kjacca, TO
HEOOXOJIMMO UCII0JIh30BaTh KJIFOUEBOE CJIOBO base().

public Hacienyembrii_kiacc() : base()

{

// moJisi, CBOMCTBA, COOLITUS M METOABI Kjacca

}

YcoepiencTByeM kiacc Human 106aBUB KOHCTPYKTOP HE MPUHUMAIOIIINAN
MIapaMeTPOB; KOHCTPYKTOP MPUHUMAIOIINI B KA4E€CTBE NapaMeTPOB UMsI, OTYECTBO

U (haMHIIINIO; KOHCTPYKTOP MPUHUMAIONTUI B KAYECTBE MapaMeTPOB UM, OTIECTBO,
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baMuInIo U JaTy pOXKACHUS:
public class Human
{
protected String fName;
public String FirstName
{
get { return fName; }
set { fName = value; }
}
protected String mName;
public String MiddleName
{
get { return mName; }
set { mName = value; }
}
protected String IName;
public String LastName
{
get { return IName; }
set { IName = value; }
}
protected DateTime birthday;
public DateTime Birthday
{
get { return birthday; }
set { birthday = value; }
}
public Human() { }
public Human(String FirstName, String MiddleName,
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String LastName)

this.fName = FirstName;
this.mName = MiddleName;
this.IName = LastName;
¥
public Human(String FirstName, String MiddleName,
String LastName,
DateTime Birthday)
{
this.fName = FirstName;
this.mName = MiddleName;
this.IName = LastName;
this.birthday = Birthday;
}
public void Work()
{ // Do something }
¥
Torz[a KJIaCC-HACJICOAHUK MOKECT OBITH pPC€alIn30BaH CIICAYIOIIUM o6pa30M:
public class Employee : Human
{
public Employee()
- base()

/I Create Employee object

}
public Employee(String FirstName, String MiddleName,

String LastName)
: base(FirstName, MiddleName, LastName) { }
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public Employee(String FirstName, String MiddleName,
String LastName, DateTime Birthday)
: base(FirstName, MiddleName, LastName, Birthday) { }

¥

CoxkpbiTHE MMEH NPH HACJIET0BAHUMN
CokpbITHE HMMEH NPOUCXOAMT, KOTrJga B 0a30BOM Kiacce W B Kiacce-

HACJIICIHHUKE 06’[>$IBJ'ICHBI METOAbI C OIMHAKOBBIM NMCHCM. B TaKOfI CI/ITyaLII/II/I METOI
62[30BOF0 KlIaCcCa CKpPBIBACTCA, M IIpOorpamMma, MOKCT pa60TaTI> HE€ TaK, KakK
npenycMaTpuBall IPOrpaMMHUCT. B Takux ciydasx HEOOXOJUMO BOCIOJIb30BAThCS
MOJIU(PHUKATOPOM NEW, KOTOPBINA CKaKET KOMIUJISTOPY O SIBHOM HAMEPEHUU CKPBITh
METOI 6a3030r0 KjlacCa MW HCIIOJIB30BATh MCETOA, 06’b}IBJIeHHBIﬁ B KJIACCEC
Haciennuke. Hampumep, mycTe y Hac ecth kilacc Human, KOTOpBI UMEET METON
Work().
class Human
{
public void Work()
{1}
}

O0wsiBUM eme oauH kinacc Employee, koTopblil HaciemyeTcsi OoT Kiacca
Human u oOBsSiIBUM B HEM MeTOH, KOTOphId TOxke HazoBeM Work(). YtoObl B
JanbHeNeM U30eKaTh My TaHUIIbl, BOCIIOIb3YEMCSI MOAU(PUKATOPOM NEW:

public class Employee : Human

public new void Work()

KiroueBoe ciioBo base
KiroueBoe ciioBo base wucmons3yeTcs [ JOCTynma K WieHam 0a30BOro

KjJIacCa M3 IPOU3BOAHOIO, JJIA BbI3OBA MCTOHA 0a30BOro Kjacca nmpu €ro
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MIEPEONPEACIICHUH B KJIacCe HACJIEIHUKE U MPHU CO3MAHUHM KOHCTPYKTOpa Kjacca
HACJICTHUKA, KOTOPBIN JODKEH BBI3BATh KOHCTPYKTOP Kiiacca pomutens. JlocTym K
0a30BOMY KJIacCy pa3pelieH TOJbKO B KOHCTPYKTOpPE, METO/AC ADK3EMIUISpa WIIH
METOJI€ JOCTYIa SK3EMILISIPA.

[Ipeanonoxum, 4To HEOOXOAUMO BbI3BaTh B Kilacce Employee meton Work()
oTpeneNeHHbIN B 6a30BOM Kitacce Human:

public class Employee : Human

{
public Employee() : base()

{
Il Create Employee object

}
public override void Work()

{
base.Work();
// Do something great

}

HMcnonb3oBaHue KIKO4YEBOro ¢JjioBa sealed (0ecniognbie Kiacchl)
NHorna BO3HUKAIOT CUTYallMM, KOTJa HEOOXOJMMO 3alpeTUTh HACJIEI0BaTh

HEKOTOPBIM KJIACC WIIA NEPEOIPEAEIIATh HEKOTOPBIM MeTOA. s 3Toro kiacc mim
METO/I HYKHO OOBSBUTH KaK TEPMHUHAIbHBIN. J[JIT 3TOr0 MCMONB3YIOT KIHOYEBOE
cioBo sealed. OObsIBUM TEpMUHAIBHBIN KJIacc:

public sealed class Tutor : Human { }

Hwukakue gpyrue xiaccel He MOTYT HacienoBars kiacc Tutor. [Ipu nmombiTke
ATO caenaTh KOMIUWIATOP BbaacT omuoOky. [Ipu sTom cam kinacc Tutor MokeT OBITH
HACJIEOBaH OT JIPYroro Kiacca.

AHAJOTUYHO MOXKHO 3alpeTUTh IMEPEONPENesITh CBOWCTBA U METOJbI

6a3oBoro kiacca. Eciu unen 6a30Boro kiacca uMeeT MoAu(GUKaTOp HACIETOBAHUS
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virtual, Torma HaclIeTHUK MOXKET 3aKpBITh JajbHEHIIee MepEonpeeiCHIe WICHA.
PaspemmmM mepeornpeneneHue HacieqyeMbIMH Kiaccamu Mmetona Work() kiacca
Human.

class Human

{
public virtual void Work()

{
// Do something
}
}

Torna xkmacc Employee moxker nepeomnpenenuts meron Work() U 3akpbITh
BO3MOXKHOCTb €T0 TIepeonpeesieH s A1 COOCTBEHHBIX HACIIETHUKOB.
public class Employee : Human

{

public sealed override void Work()

{
/I Do something great
}

}

[Ipu TOMBITKE OTKOMMMJIMPOBATH CICAYIOIIMA KON, KOMITUJISITOP BBIIACT
OIINOKY

public class Manager : Employee

{
public override void Work()

{

// Try to do something unbelievable

}
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2.2 BupryajbHble MEeTOAbI
HNHoraa He00X0AUMO U3MEHUTh METO/IbI, KOTOPbIE HACIEAYIOTCS OT 0a30BOTO

KJjiacca. I[JISI TOTO 4YTOOBI ObLIa BO3MOXKHOCTH €ro H3MEHHUTH HCIIOJIb3YIOT
BUPTYaJIbHBIC MCTOABI. OObsaBUB METOO HJIN CBOMCTBO KJIacca Kak BUPTYyaJbHBIC,
Bbl TCM CaMbIM IIO3BOJIACTC KJIACCaM HACJICAHHKAM IICPCOIIPCACIIATH ,HaHHBIfI
METOA WIIN CBOMCTBO. I[J'ISI 9TOT0 HCIIOJIB3YCTCA KIIHOYCBOC CJIOBO virtual. Omno
3aIIUChIBACTCA B 3ar'OJIOBKE METOAA 0a3o0BOro KJj1acca, HaIlTpuMcep:

virtual public void Passport() . . .

OcoOEHHOCTh  HCHOJB30BAaHUSA  BUPTYyaIbHBIX METOJOB  COCTOMT B
CIIEAYIOIIEM:

o Jloyns-4yaeHBl M cTaTHYECKUE MCTOAbI HC MOTI'YT OBITH OOBIBIECHBI KaK
BUPTYyaJIbHBIC.

L4 HpI/IMeHeHI/Ie BUPTYAJIBbHBIX MCTOIOB IIO3BOJIICT PCAJIM30BBIBATH
MEXAaHU3M ITO3JHETO CBA3bIBAHUA.

e Ha »rame KOMITMJIIOUH  CTPOUTCA TOJIBKO Ta6JII/IHa BHPTYAJIbHBIX
METOJIOB, @ KOHKPETHBIM aJpec MeToAa, KOTOphI OydeT BbI3BaH,
OIIPCACIIACTCA Ha OTAlIC BBIIIOJIHCHU .

IIpu BBI30BE METO/IA - WICHA KJlacca JCUCTBYIOT CICIYIOIINE TTPABUIIA:

® Ui BUPTYAIBHOTO METOJIAa BBI3BIBACTCS METOJl, COOTBETCTBYIOIIUI
TUITY O0BbEKTa, HA KOTOPBIM UMEETCSI CChLITKA;

® I HC BUPTYaJbHOI'O METOAA BBI3ZLIBACTCS MCTO/, COOTBCTCTBYIOHIHfI
THITYy CAMOU CCBUIKH.

HpI/I IMO3AHEM CBA3BIBAHHNHN OIIPCACIICHUC BBI3BIBACMOI'0 MCTOAA ITPOUCXOAUT
Ha JTare BBHIMOJHEHUS (a HE MPU KOMIWISIINKN) B 3aBUCUMOCTH OT THIMa OOBEKTa,
JUI. KOTOPOTO BBI3BIBAETCSI BUPTYaIbHBIA METOI.

BupryanbHbie MeTOnb HEOOXOAWUMBI, KOTJA KJIACCY-HACIEAHUKY HYXHO
HN3MCHUTL HCKOTOPBLIC MCTOALI, OIPCACICHHLIC B 0a30BOM KJacce. BI/IpTyaJ'IBHBIC
MCTOAbI IMO3BOJIAIOT OIPCACINTD 6330BOMy KJIaCCy MCTOAbI, p€ain3anns KOTOPbIX

CCTb 06IIIGI>‘I MJIs1 BCCX IIPOM3BOJHBIX KJIIACCOB, WM MCTOAbI, KOTOPBLIC MOXHO
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NEPEONPEeNATh. DTO MO3BOJIAET MOAACPKUBATH AUHAMHUYECKUM MOIUMOPHU3M.
OHpeI[GJIeHI/IH KJIACCOB-HACJICIHUKOB COOCTBEHHBIX METOAOB CTAHOBUTCHA OoJtee
FI/I6KI/IM, IMO-IIPC)KHEMY OCTaBJIAAI B  CHIIC Tp€60BaHI/Ie COIIacCyromeroca
uHTepdetica.

Ecau B mpomsBogHOM Kiacce TpeOyeTcs Iepeonpeac/iuTh BUPTYaJbHbBIN
MCTO/, UCITOJIB3YCTCA KIIHOUCBOC CIIOBO override, HaIlIpuMcep:

override public void Passport() . . .

HGpCOHpe,ZIeJIGHHLIﬁ BHpTyaHBHBIﬁ METOA JOJIKEH 06JIaIlaTI> TaKUM XK€
HAa0OpOM TMapamMeTpoB, KaK W OJHOMMEHHBIA MeToj 0a30BOro kiacca. ITO
Tpe60BaHI/IC BIIOJIHC C€CTCCTBCHHO, CCJIIM YYCCTb, 4YTO OJAHOMMCHHBLIC MCTOIbI,
OTHOCAINHUCCA K PAa3HbBIM KJIaCCaM, MOI'YT BBI3BIBATLCA M3 O,Z[Hoﬁ U TOU K€ TOUKHU
MIPOrpaMMBIL.

HpHMep HCIIOJIb30BaHUA BUPTYAJIbHBIX MCTOJ0B:

class Monster

{ string name; // 3akpeIThIc MO
int health, ammo;
public Monster()
{
this.name = "Noname";
this.health = 100; this.ammo = 100;
}
public Monster(string name) : this()
{ this.name = name; }
public Monster(int health, int ammo, string name)
{
this.name = name;
this.health = health;

this.ammo = ammo;
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public string GetName()
{ return name; }
public int GetHealth()
{ return health; }
public int GetAmmo()
{ return ammo; }
virtual public void Passport()
{
Console.WriteLine("Monster {0} \t health = {1} ammo = {2} ",
name, health, ammo);

¥

public int Health // coiictBo Health cBs3ano ¢ monem health
{

get { return health; }

set { if (value > 0) health = value; else health = 0; }

¥

public int Ammo // cBOMCTBO AmMmO CBS3aHO C MOJIEM ammo
{
get { return ammo; }
set { if (value > 0) ammo = value; else ammo = 0; }
¥
public string Name // cBoiictBo Name cBsizaHo ¢ mojem name
{ get { return name; } }
¥
class Daemon : Monster
{ int brain; // 3akpsiToe mose
public Daemon ()
{ brain=1;}
public Daemon (string name, int brain) : base(name) // 1
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{ this.brain = brain; }
public Daemon (int health, int ammao, string name, int brain)
: base(health, ammo, name) // 2
{ this.brain = brain; }
override public void Passport()
{
Console.WriteLine("Daemon {0} \t health = {1} ammo = {2}
brain = {3} ", Name, Health, Ammao, brain);

¥

class Class1

{

static void Main()
{
constintn =3;
Monster[] stado = new Monster[n];
stado[0] = new Monster(*Monia");
stado[1] = new Monster(*"Monk");
stado[2] = new Daemon("Dimon*, 3);
foreach (Monster elem in stado) elem.Passport();
for (inti=0; i <n; ++i) stado[i].Ammo = 0;
Console.WriteLine();

foreach (Monster elem in stado) elem.Passport();

¥

PesynbraT BRIMOTHEHUS IPOTPaMMBbl M300pakeH Ha PUCYHKE 2.1.
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BN C\Windows'system32\omd.exe | = | (=] |—Ehl

Monster Monia health aAmmo 1mm
Monster Monk health ammo 1mm
Daemon Dimon health ammo 100 bhrain

Monster Monia health ammo m
Monster Monk health ammo m

Daemon Dimon health = ammo 0 bhrain =
Man NpOOOAMEHMA HAMMMTE KAABHWY . . .

Puc. 2.1 Pe3ynbTaT BBITIOJHEHUS TPOTPAMMBI.

Tenepr B nukimax 1 u 3 BbeI3bIBaeTcs MeTo Passport, cOOTBETCTBYIOIIMI
TUITY 00BEKTA, TOMEIICHHOTO B MaCCHB.

BupryansHabie MeTompl 0a30BOro Kiacca ONpenesioT uHTepdenc Bcei
uepapxun. DTOT HHTEPPEHC MOKET PACITUPATHCS B IIOTOMKAX 3a CYET JOO0ABICHUS
HOBBIX BHUPTYaJIbHBIX METOMOB. [lepeonpenensiTe BUPTYaTbHBIA METOM B Ka)KIOM
M3 TIOTOMKOB HEOOS3aTeIbHO: €CJIM OH BBINOJHSAET YCTpPauWBarOIIME ITOTOMKA
JICVCTBHS, METOJ, HACTIEAYETCA.

BrI30B BUpTYalbHOrO METO/A BBIMOJHSACTCS TaK: U3 00bEKTa OepeTcs aapec
ero tadnuisl (Virtual Method Table, VMT), uz3 VMT BeiOupaetcst aapec metoja, a
3aTeM yIOpaBIICHWE TIepelaeTcsl d3TOMY MeTomy. TakuMm oOpa3oMm, TMpHu
HCIIOIb30BaHUH BUPTYaIBHBIX METOJIOB M3 BCEX OJTHOMMECHHBIX METOJ0B HEPAPXUHU
BCETJIa BEIOMPAETCSI TOT, KOTOPBIN COOTBETCTBYET (DAKTUICCKOMY THITY BBI3BABIIIETO
ero oObeKTa.

IIpy ommcaHuM KJIaCCOB PEKOMEHJYETCS ONpEACIsITh B  KaueCTBE
BUPTYaJbHBIX T€ METOJbI, KOTOpPhIE B MPOU3BOAHBIX Kjaccax JIOJDKHBI
peann30BBIBaThCS TO-IpyroMy. Eciu BO Bcex Kiaccax WepapxXud MeTon Oynmer

BBIIIOJIHATBCSA OAWHAKOBO, €10 JIYUIIC OMMPCACINTL KaK OOBIYHBIN MCTOA.

2.3 AOCTpaKTHBIE KJIACCHI
[Ipu coznanuu nepapxum 0ObEKTOB AJIs1 UCKIIOUEHUS MTOBTOPSIIOIIETOCS KOJIa

4acTo OBIBACT JIOTUYHO BBIJACIUTH MX OOIIHME CBOMCTBA B OJWH POIUTEIHCKUMN
kiacc. [Ipu 3ToM MOXKET OKa3aTbCs, YTO CO3/1aBaTh AK3EMILISIPBI TAKOTO KJIacca HE

HMECCT CMbICJIA, ITIOTOMY YTO HHUKAaKHME PCAJIbHBLIC O0OBEKTHI UM HE COOTBCTCTBYIOT.
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Takue knacchl Ha3bIBAIOT A0CTPAKTHBIMH.

AOCTpaKkTHBI KJIacC CIYXHT TOJNBKO I TMOPOXKIEHUS MOTOMKOB. Kaxk
IPaBUJIO, B HEM 3a/1aeTCsi HA0Op METOJOB, KOTOPbIE KKl U3 MOTOMKOB OyaeT
pealn30BbIBaTh  MMO-CBOEMY. AOCTpakTHBIE KJacChl MpeAHA3HAYEHBI  JJIA
IpECTaBICHUsl OOIIMX MOHSATUH, KOTOpPbIE MPEAIoaracTcs KOHKPETU3UPOBaTh B
IIPOU3BOJHBIX KJIACCAX.

AOCTpakTHBIH KJIacC 3aJaeT MHTepdeiic ansi Bcell uepapxuu, MpU ITOM
METOJaM KJIacCa MOXET HE COOTBETCTBOBAaTh HMKAKUX KOHKPETHBIX ACHCTBUM. B
TOM CJIy4Yae METOJbl UMEIOT MYCTOE TEJIO U OOBSABISAIOTCA CO CHEUU(DUKATOPOM
abstract.

Ecnu B Kitacce ecTh X0Ts Obl OJJUH aOCTpPaKTHBIA METOM, BECh KJIACC TaK¥Ke
JIOJIKEH OBITh ONMHCAaH KaK a0CTPAaKTHBIN, HATPUMED:

abstract class Spirit

{

public abstract void Passport();

¥

class Monster : Spirit

(.

override public void Passport()

{
Console.WriteLine( "Monster {0} \t health = {1} ammo = {2} ",

name, health, ammo );

¥
)
class Daemon : Monster
{...
override public void Passport()
{

Console.WriteLine("Daemon {0} \t health = {1} ammo = {2}

159



brain = {3} ", Name, Health, Ammo, brain);
k
-}

AOCTpaKTHBIE KJIacChl UCIOMB3YIOTCS MPHU paboTe CO CTPYKTypaMH JaHHBIX,
IpEeJHA3HAUEHHBIMU JJIsi XpaHEHHUs OOBEKTOB OJHOM HEpapXuH, U B KayecTBE
napaMeTpoB MerofoB. Ecim kiacc, NpOM3BOAHBIL OT aOCTPaKTHOIO, He
NIEPEONpPEENsIeT BCe a0CTPaKTHbIE METOABI, OH TaKXKE JOJKEH OIMMCBHIBATHCS Kak
a0CTpaKTHBIN.

MoxHO co031aTh METOM, HapaMeTpoOM KOTOPOTo SABIIAETCS aOCTpPaKTHBIN
kmacc. Ha wmecto »Toro mapameTpa mpH BBIIOJHEHHH MPOTPAMMBI  MOXKET
nepenaBarbcs 00ObEKT JH0O0ro MPOM3BOAHOIO Kjacca. DTO MO3BOJISET CO3/1aBaTh
NOJIMMOP(HBIE METO/IBI, padOTAOUINE C OOBEKTOM JHO0O0r0 TUIIA B MPEAEIAX OJHOU
uepapxuu. [lonmumopdusm B pasnuyHbIx (opMmax SBISETCS MOUIHBIM U IIMPOKO

npuMeHsieMbIM nHcTpymeHToM OOII.

2.4 ba3osbii kiacc Object
KopueBoit kmacc System.Object Bceii wuepapxum o00bekToB .NET,

HaseiBaeMblii B C# object, oOecrneunmBaer BcexX HACIEIHUKOB HECKOJIBKUMU
BOXHBIMA MeTomamu. [Ipon3BOAHBIE KIacChl MOTYT HCIIOJNB30BaTh 3TH METOIBI
HETIOCPEICTBEHHO HJIU TICPEOTIPEACIISATh UX.

Knacc object yacto ucmonb3yercss 1 HENOCPEICTBCHHO MPH ONMMCAHUH THITA
napaMeTpoB METOJOB IS TPUAAHHWS WM OONTHOCTH, a TaKXkKe I XpaHCHUS
CCBUIOK Ha OOBEKThI PA3JIMYHOTO THIMA — TaKUM OOpa3oM pean3yercs
noJIMMoppu3M.

OTtkprIThIe MeTOBI KiTacca System.Object:

Meron Equals ¢ ognuM mapaMeTpoM BO3BpallaeT 3HaYeHue true, eciu
mapaMeTp W BBI3BIBAIOIIMIA OOBEKT CCHUIAIOTCS Ha OJHY M Ty e 00J1acTh MaMsTH.
CuHTakcuc:

public virtual bool Equals( object obj );

Meton Equals ¢ nByms mapamerpamu Bo3BpainaeT 3HaueHue true, ecim oba
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napameTpa CChUIAIOTCS Ha OJHY U Ty ke 0071acTh mamsitu. CHHTaKCHC:

public static bool Equals( object obl, object ob2 );

Meton GetHashCode dopmupyer xemi-koj o0beKkTa M BO3BpAIIAET YHCIIO,
OTHO3HAYHO HUJICHTU(DHUIHPYIOIIEe 0OBEKT. ITO YUCIIO UCTIOIB3YETCS B Pa3TUIHBIX
CTpYKTypax W ajnroputmax OuoOimoreku. Eciau mepeomnpenensercs meron Equals,
Heobxonumo neperpy3uth U metoa GetHashCode. Cunrakcuc:

public virtual int GetHashCode ();

Meton GetType Bo3BpaiaeT TeKyuil mnoauMoppHbIi TUI 00BEKTA, TO €CTh
HE THUIl CCBUIKH, a TUIl 00BEKTa, HA KOTOPBI OHA B JaHHBII MOMEHT YKa3bIBaeT.
Bo3sBpamaemoe 3HaueHue umeeT Tun Type. DTo aOCTpakTHBINA 0a30BBIM Kjlacc
Uepapxuu, UCHOJB3YIOUIUNCS IS MOMydeHUs: MHGOpMalUh O THUIaX BO BPEeMs
BBINOJHEHUA. CHHTAKCHC:

public Type GetType ();

Meton ReferenceEquals Bo3Bpaiaer 3HaueHue true, ecnu oba mapameTpa
CCBUIAIOTCA HAa OAHY U Ty k€ 001acTh naMsiTu. CUHTaKCHUC:

public static bool ReferenceEquals ( object obl, object ob2 );

MeTton ToString Mo ymMoI4aHHuiO BO3BPAILIAET ISl CChUIOYHBIX TUIIOB MOJHOE
UMsI KJlacca B BHUJE CTPOKH, a IJii 3HAYUMbIX — 3HAYEHUE BEIUYUHBI,
nmpeoOpa3oBaHHOE B CTPOKY. DTOT METOHA IEPEONPENeIsIOT Il TOTO, YTOOBI
MO’KHO OBLJIO BBIBOIUTH HHPOPMAIUIO O COCTOSSHUU 00bekTa. CUHTAKCHC:

public virtual string ToString ()

B npou3BoiHBIX 00BEKTaX 3T METOBI YACTO mepeonpeaensator. Hampumep,
MOYKHO TMepeonpeaeauTb metonx Equals mms toro, utoObl 3amaTh COOCTBEHHBIC
KPUTEPUH CPaBHEHUSI 0OBEKTOB, IIOTOMY YTO 4acTO ObIBaeT ya00OHEE MCTOIb30BaTh
JUIS. CpaBHEHHUS HE CCBHUIOUYHYIO CEMAaHTHKY (PaBEHCTBO CCHUJIOK), a 3HAYUMYIO
(paBeHCTBO 3HAYEHU).

[Tpumep npuMeHeHHs U IepeonpeIeTICHUsT METOIOB Kjiacca object.

class Monster

{
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string name;
int health, ammo;
public Monster(int health, int ammao, string name)
{
this.health = health;
this.ammo = ammo;
this.name = name;

¥

public override bool Equals(object obj)
{
if (obj == null || GetType() != obj.GetType()) return false;
Monster temp = (Monster)obj;
return health == temp.health &&
ammo == temp.ammo &&
name == temp.name;
¥
public override int GetHashCode()
{ return name.GetHashCode(); }
public override string ToString()

{
return string.Format("Monster {0} \t health = {1} ammo={2} ",
name, health, ammo);
by
¥
class Classl
{
static void Main()
{

Monster X = new Monster(80, 80, "Bacs");
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Monster Y = new Monster(80, 80, "Bacs");

Monster Z = X;

iIf (X==Y) Console.WriteLine("X ==Y ");

else Console.WriteLine(" X 1=Y "),

if (X ==2Z) Console.WriteLine(" X==2");

else Console.WriteLine(" X 1=2Z");

if (X.Equals(Y)) Console.WriteLine(" X Equals Y ");
else Console.WriteLine(" X not Equals Y ");
Console.WriteLine(X.GetType());

¥

Pe3ynbTaT BRINOTHEHHUS TIPOrPaMMbl M300paKE€H HA pPUCYHKE 2.2.

BEX C\Windows\system32Z\omd exe | = | =] |&]
H
"

% Equals Y
Conzolefpplicationl .Monster
[an NpOODAMEHHWA HAKMHTE ANGYN KAABMWY . - .

Puc. 2.2 Pe3ynbTar BBIIIOJIHEHUS TPOTPAMMBI.

B mertone Equals cragana npoBepsieTcs iepeiaHHbIi B HETO apryMeHT. Eciu
oH paBeH null WM ero TUM HE COOTBETCTBYET THITy OOBEKTa, BBHI3BABILETO METO/I,
BO3Bpaiaercs 3HaueHue false. 3Hauenue true gpopmupyercst B ciydae NmoOMapHOTO
PaBEHCTBA BCEX MMOJIeil 0OBEKTOB.

Merton GetHashCode OpoCTO  JAENerupyeT  CBOU byHKIMN
COOTBETCTBYIOIIEMY MeToAy oaHoro u3 mojieil. Metox ToString dopmupyet
dhopMaTUPOBAHHYIO CTPOKY, COACPIKAIIYIO 3HAYEHUS T0JIe 00BEKTA.

AHanu3upyst pe3ynbTaT padOThl MPOrpaMMbl, MOXKHO YBHAETb, UYTO B
oTiepaliii CpaBHEHHUSI Ha PABEHCTBO CPAaBHUBAIOTCS CCHUIKH, a B MEPETrPy>KCHHOM

metone Equals - 3naueHwms.
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2.5 HaciienoBanue NCKJIIOYEHU
B C# wuckmrodeHus mpencraBieHbl B BHe kiacca. [IporpamMmuct nmeer

BO3MOYKHOCTh BOCIOJIB30BaTbC BCTPOCHHBIMU HCKIIFOUCHHUSIMU, WJIM CO3[aBaTh
cBon. Bce uckimrouenus B C# HacneayroTes ot kiacca System.Exception. M3 storo
KJlacca BBIBEACHBI JiBa Kiacca HcKiIoueHui: SystemException (uckitoueHus,
KOTOpbIE TeHEepUpyrTcs oOmes3bikoBoi  cpenoit  BeimoiHeHuss CLR) wu
ApplicationException (reHepupyIOTCsl IPUKIATHBIMUA TPOrPaMMaMHu ).

[Ipu co3gaHny UCKIIFOYEHUI B CBOMX MPOTrpaMmax MpPOrPaMMUCT HACIEAyeT
ux ot ApplicationException. Knaccel-HacneqHUKN JODKHBI KMETh KaK MHHHMYM
YeThIpe KOHCTPYKTOpa: OJMH IO YMOJIYAaHUIO, BTOPOM, 3aJalOIIMN CBOKCTBO
COOOIICHHUIO, TPETHH, 3a1aroIuil cBoiicTBa Message u InnerException, yetBepThiii
— JUIsl CepHaJIM3allii HUCKIIOYEHHS, TOCKOJIbKY HOBBIE KJIAacChl HCKIFOUEHUMN

JOJIDKHBI OBITH CCPpUAIIN3UPYCMBIC.

3 KoHTpOJIbHBIEC BONPOCHI

1. Yto noHMMaeTcs MoJ TEPMUHOM «HACIIETOBaHUEN ?

2. Kakas knaccuduxkaiusi 00b€KTOB COOTBETCTBYET HACIIEOBAHUIO?

3. Uto oO1ero umeeT A0YEPHUN KJIacC ¢ POAUTEIbCKUM?

4. B ueM COCTOMT pa3iuyue MEXIYy IJOYEPHUM U POAUTEIBCKUM

KJraccamu?

[IpuBeanTe CUHTAKCUC ONUCAHMS HACIEAOBAHMS KJIACCOB B OOIIEM

BHJIE.

[IpowmocTpupyiite ero ¢pparMeHTOM MporpaMmsel Ha sizbike CH.

KakoMy OTHOILIEHHIO COOTBETCTBYET HEpPApXHUs KIacCOB?

KakomMy OTHOIIIEHHIO COOTBETCTBYET UEpapXusi 0ObEKTOB?

. Uto noHMMaeTCcs oJ TEPMUHOM «BUPTYAJIbHBIA METOI)?

10 Kakoe xitoueBoe cinoBo si3pika C# MCIONIBb3yeTCs I ONPEAEIICHUS
BHUPTYaJIbHOTO METOAA?

11.B yem cocTouT 0COOEHHOCTh BUPTYaIbHBIX METOOB B IMTPOU3BOIHBIX
(mouepHux) Kinaccax?

12.B kakoif MOMEHT TPAaHCISIUHU MPOrPaMMbI OCYLIECTBISIETCS BbIOOD
BEpPCUU BUPTYaJIbHOIO MeTOAA?

13.Kakue ycnoBus onpeaenstoT BLIOOP BEPCUU BUPTYaJIbHOTO MeToj1a?

o

©o;o~N
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14.Kaxkoe kitoueBoe cioBo (Moaudukarop) sizbika C# ucnonab3yercs 1is
OMpEJEICHUs] BUPTYAJIbHOTO MeToZa B 0a30BOM (POIUTEIHCKOM)
KJacce?

15.Kakoe kitoueBoe cioBo (Moaudukarop) s3eika C# ucnonb3yeTcs st
OTpEJENICHUs] BUPTYAIbHOTO METOJa B MPOU3BOJHOM (JOYEPHEM)
KJacce?

16.Kakue  momudukaropbl  HEAOMYCTUMBI  JUJII  OINPEICIICHHUS
BHUPTYaJIbHBIX METOJIOB?

17.Y1o0 03HaYaeT TEPMHUH «IIEPEONPEACIICHHBIA METOI?

18.B kakoif MOMEHT TPAaHCISIUU MPOTPAMMBI OCYIIECTBISIETCS BBIOOD
BBI3BIBAEMOT0O TIEPEONPEACICHHOTO MeToAa?

19.IlpuBenuTe CUHTAKCUC BUPTYaJIbHOTO METO/Ia B OOIIIEM BU/IE.

20.YTto moHMMAaETCs MOl TEPMUHOM «aOCTPaKTHBINA KIIacc»?

21.B dem 3akimro4aroTcs 0COOCHHOCTH aOCTPaKTHBIX KJIacCOB?

22 Kakoii mopudukarop s3pika C# wucnonb3dyercss npu OObSBICHUU
a0CTPaKTHBIX METOJIOB?

23.SIBnsitoTcst 11 abCTpaKTHBIE METOJbI BUPTYaTbHBIMU?

24 Ucnons3yercs u mogudukarop virtual sizeika C# mipu oObsIBICHUU
a0CTPaKTHBIX METOJIOB?

25.BO3MOXXKHO JIM  CO3AaHME HMEpapXuUu KIAcCOB  IOCPEACTBOM
a0bcTpakTHOrO Kiacca?

26.Bo3M0oxHO 1T co31aHNe OOBEKTOB a0CTPaKTHOTO Kjacca?

4 3ananue

11.
12.

13.

Bri6path 3a1aH1e comIacHO BapHaHTa.
[Topsok BBINOIHEHUS PAOOTHI:
e pazpaboTaTh MO, METOAbl U CBOMCTBA ISl KaXAOro U3
ONpPENEIEMBIX KIIACCOB;
® BCE MOJISI KJIACCOB JOJDKHBI OBITH OINHCAaHbl C KJIIOYEBBIM CJIOBOM
private;
® peanu3oBarh I KaKI0T0 Kilacca KOHCTPYKTOPBI 10 YMOJIYaHUIO U
KOHCTPYKTOPBI C IapaMeTpaMu;
® METOJIbI MO0 M3MEHEHUIO 3HAUCHHUs MOJIeH, Moucka MHGOpPMALMKU U3
MacCHBa JaHHBIX OOBEKTOB MO OMPENEIECHHBIM KPUTEPUSIM.
PeanmmszoBate nmporpammy Ha C# B COOTBETCTBUM C BAPUAHTOM
VICTIOJTHEHUSL.

14. BapuaHTel 3aJaHUN ONPEAENSIOTCA COMNIACHO CHMCKA CTYIAEHTOB B

rpyIIIe.

S BapuaHThI 3a1aHUil

HOCTpOI/ITB HCPAPXHUIO KIIACCOB B COOTBCTCTBHMH C BAPUAHTOM 3adaHHUS:

1. CryneHt, npenojaBareib, IEpcoHa, 3aBeAyONIni kKadeapoiu.
2. Chyxaiui, nepcoHa, pabouuii, HHKeHep.
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Pabounii, kagpbl, THXXEHEP, aIMUHUCTPALIHSL.

JleTanb, MEXaHU3M, U3JIeTUE, Y3ell.

Opranuzanusi, cTpaxoBasi KoMIaHusi, HedrerasoBas KOMIIAHUS,

3aBOJI.

XKypnan, kHura, ne4arHoe u3JaHue, yueOHuK.

Tect, sKx3aMeH, BBIITYCKHOM 3K3aMEH, UCTIbITAaHUE.

Mecrto, 0651acTh, TOPOA, METAIOJINUC.

. Urpymika, mpoaykt, ToBap, MOJIOYHBINA TTPOAYKT.

10 KBuTanius, HakiagHas, JOKYMEHT, CUCT.

11. ABTOMOOMIIB, IOE3/T, TPAHCIIOPTHOE CPEJICTBO, IKCIIPECC.

12.JIBurarenb, IBUTATEIh BHYTPECHHETO CTOPaHUSs, TU3€Ib, PEaKTUBHBIMN
JIBUTATEITb.

13.Pecmybnuka, MOHApXHsI, KOPOJIEBCTBO, TOCYAAPCTRO.

14 . Mnexomnuraroiiee, MapHOKOMBITHOE, TITUIIA, >)KUBOTHOE.

15.Kopabib, nmapoxo, napyCHHUK, KOPBET.

16.CamomneT, aBTOMOOHJIb, KOpadilb, TPAHCIIOPTHOE CPEACTBO.

17.Touka, nuHus, purypa riockas, purypa oobemMHasl.

18.KapTtuHa, pucyHOK, pErpOayKITHs, TeH3aK.

19.Crarbs, pazaen, KypHal, U31aTeIbCTBO.

20.KBaptupa, 1om, ynuiia, HaCeIEHHBIN MyHKT.

ok w

© o~
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TEMA 4. BUPTYAJIBHBIE U IUHAMMWYECKHUE METO/IbI.
HHOJIUMOPDPU3M.

JlaGopaTopHnas pa6ora Ne 5

1 Heab u mopsaaok padoTsl

[ens pabotel — Ilo3HAaKOMUTBCS € MPOrpPaMMHPOBAHUEM MOIUMOPPHBIX

MCTOOOB IIpH O6T)€KTHO-OpHeHTI/Ip0BaHHOM nmoaxoAc Inpu HCIOJb30BaAaHWH A3bIKA
C#.

[Topsiok BBIMTONHEHUS paOOTHI:
—  O3HAaKOMMTHCS C OIKUCAHUEM JIA0OPATOPHOI pabOTHI;
—  TOJYYMTb 33JJaHHE y MPeroaBares, COIJIACHO CBOEMY BapUaHTY;
—  HamucaTh porpamMmy U OTJIaguTh ee Ha OBM.

2 KparTkas Teopus

2.1 lTorumopduszm
[Tonmumopdusm — ofHA U3 OCHOBHBIX COCTaBISAIOIMIMX OOBEKTHO-

OPUEHTUPOBAHHOTO  MPOrPAaMMHUPOBAHMS,  IO3BOJISIONIAS  ONPENEIATh B
HACJIEyeMOM KJIaCCe€ METOIbl, KOTOphIE OyayT OOIIMMHU JJi BCEX HACIEMYIOIIUX
KJIACCOB, MPHU ATOM HACIEAYIOIMMMA KJIACC MOMKET OMpPENEeNsTh CIEeHU(PUIECKYIO
peAIN3alMI0 HEKOTOPHIX MM BCE€X OATHUX METOAOB. [JIaBHBIM MpPUHUHUI
nonuMopdusMa: «oauH uHTepdenc, HECKOILKO METOI0BY». braronaps emy, MOXHO
MOJIb30BaThCS METOJIaMU, HE 00J1a/1asi TOYHBIMHU 3HAHUSIMU O TUIIE 0OBEKTOB.
OCHOBHBIM HMHCTPYMEHTOM JJIsl peaju3aluu NpUHIMNA THoJuMopdusmMa

ABIIACTCA MCIIOJIb30BAHUC BUPTYAJIBbHBIX MCTOAbBI U aGCTpaKTHBIX KJIaCCOB.

2.2 BupryanbHblie MeTOABI
Merton, npu onpeaeneHud KOTOpOTro B HacleAyeMOM Kilacce ObLIO yKa3aHO

KJIIo4YeBoe cjaoBo Virtual, u KoTopbiii ObLT mepeonpesesicH B OIHOM WM Ooliee
HACJICAYIONIMX KJIaccaX, Ha3bIBAE€TCS BUPTYaAJIbHBIM MeTonoM. CreaoBaresibHO,
KXKJbI HACTIEMYIONTUN KJIACC MOXKET UMETh COOCTBEHHYIO BEPCHIO BHPTYaJIbLHOTO
METO/A.

Bribop BepcurM BUPTYaIbHOTO METO/AA, KOTOPYHO TpeOyeTcsi BBI3BATh,

OCYHICCTBICTCA B COOTBCTCTBUU C THUIIOM O6T>€KT3, Ha KOTOpBIﬁ CCBLIIACTCA
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CCBUIOYHAS MEePEeMEHHas1, BO BPEeMsl BBIMIOJHEHHS MPOrpaMMbl. J[pyruMu ciioBamu,
UMCHHO THII OOBEKTa, HAa KOTOPBIA YKa3bIBaCT CChUIKA (a4 HE THI CCHUIOYHON
HIEPEMEHHOM), OMPEICIACT BBI3BIBAEMYIO BEPCHIO BHPTYaJlbHOro Meroaa. Takum
00pa3oM, €ClIi KJIacC CONEPHUT BUPTYAJIbHBIA METOJ U OT 3TOro Kiacca ObLIH
HACJIeI0BaHbI IPyTUe KJIACChI, B KOTOPBIX OMPEIEICHbl CBOM BEPCHH METOJA, MPH
CCBUIKE MEPEMEHHOW THIIAa HACJCIYyEeMOro Kjacca Ha pa3jIn4HbIe THUIBI 0OBEKTOB
BBI3BIBAIOTCS Pa3IMUHbIC BEPCUU BUPTYATbHOTO METO/IA.

[Ipu ompeneneHUH BUPTYaJIbHOTO METOJa B COCTaBEe HACJIEAyeMOro Kiacca
niepe; TUIIOM BO3BPAIllaeMOT0 3HAUCHHs yKa3bIBACTCS KJIIOUYEBOE CiioBO Virtual, a
Ipyd  TEPEoNpee/icHMA BUPTYaJbHOrO METOa B  HACIEAYIOIIEM  KJlacce
Ucronb3yeTrcs Moaudukarop override. BupryanbHblii MeTOn HE MOXET OBITH
ornpenencH ¢ moaudukatopoM static mim abstract.

[TepeonpenensiTh BUPTyadbHBINH METOJ HE 00s13aTeNibHO. Eciiu Hacemyonuit
KJacc HE NPEJOCTaBIsIeT COOCTBEHHYIO BEPCHI0 BHUPTYAJIbHOTO METOMA, TO
UCIIOJIB3YETCS METO]] HACJIEyeMOTO Kiacca.

[TepeonpeneneHrne METOAA TOJOKEHO B OCHOBY KOHIICTIIIUU JTHHAMUYECKOTO
BbIOOpa BBI3BIBAEMOIO METOAAa - BBIOOpA BBI3BIBAEMOIO IEPEOIPEIAEICHHOTO
METO/Ia OCYIIECTBISICTCS BO BpPEMs BBIMOJHEHHS MPOTPaMMbI, a HE BO BpeMs
KOMITHIISIIAH.

Cunmaxcuc:
virtual mun ums (cnucox _napamempoe){meno_memooa},

2.3 AOCTpaKTHbBIE KJIACCHI
B aOctpakTHOM Kiacce ONpEAENsOTCS JUIIb OOIIKe MNpeaHa3HAYCHUS

METO/IOB, KOTOPHIE TOJIKHBI OBITh PEaM30BaHbl B HACIEAYIOIUX KiaccaxX, HO cam
no cebe ATOT KJIacC HE peanu3yeT OJIMH, WM HECKOJIBKO TMOAOOHBIX METOJOB,
Ha3bpIBaCMBIX aOCTPAaKTHBIMH (11 HUX OMNPEACICHBI TOJBKO HEKOTOPHIE
XapaKTePUCTUKH, TAaKWe KaK THI BO3BPAIAeMOTO 3HAYCHUS, UMS W CIIHUCOK
apaMeTpoB).

[Ipu o0OBsiBIEHUHM aOCTPAKTHOTO METOJa HCIOIb3YeTCS MOoaudUKaTop
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abstract. AGcTpakTHBII METO aBTOMAaTUYECKH CTAHOBHUTCSI BUPTYaIbHBIM, TaK YTO
moaudukarop Virtual mpu o0bsSBICHNN METO1a HE UCTIONIBE3YETCSI.

AOCTpakTHBI KJIacC TpPEAHA3HAUYeH TOJBKO JJIS CO3JaHUS HUepapXuu
KJIACCOB, HEJb3S CO3/IaTh 00OBEKT aOCTPAKTHOTO KJlacca.

Ilpumep:
abstract class Animal
{
public string Name;
protected int Weight;
private int Type;
abstract void Feed();
public int Animal(int W, int T, string N)
{
Weight=W,
Type=T,;
Name=N;
¥
public int GetWeight()

{

}
}
class Predator:Animal

{

return Weight;

private int Speed,;
override void Feed(int Food)

{
}

Weight += Food;

3 KoHTpOJIbHBIEC BONPOCHI

1) Uto moHUMAETCs TI0J] TEPMUHOM «ITOTHUMOPHU3M»?

2) B ueM cocTouTt 0CHOBHOM NpUHIHT MTOAUMOpdu3mMa?

3) B ueM cocTout 3HaUE€HNWE OCHOBHOTO MPHUHITUTIA TOIUMOpU3Ma?

4) Kakue MexaHu3Mbl HCIIONB3YIOTCS B si3blke C# U1l pean3anuu
KOHIIENINH noaumMopduzma?

5) Urto noHUMAaeTcsl NoJ TEPMUHOM «BUPTYaAJIbHBIA METO)?

6) Kaxkoe kiroueBoe ¢iioBo si3bika CH# UCTIONIB3YETCA JIsI ONIPEACTIEHUS

BUPTYaJIbLHOTO MeTOAA?
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7) B yem coctout 0coOEHHOCTH BUPTYaIbHBIX METO/IOB B
MPOU3BOJIHBIX (JOYEPHHX) KIaccax?

8) B kakoif MOMEHT TpaHCIALMU IPOTPAMMBI OCYIIECTBISETCS BEIOOP
BEPCUU BUPTYyaIbHOTO MeTona?

9) Kakue ycnoBus onpenesstor BHIOOp BEPCUH BUPTYaJIbHOTO
metona?

10) Kaxkoe kmroueBoe cioBo (MoaudukaTop) sizbika C# UCIonb3yeTcs
JJIsL OIIPEeIeNICHHs] BUPTYaJIbHOIO MEeToAa B 0a30BOM (POIUTEIHCKOM )
KJacce?

11) Kakoe kmoueBoe ciioBo (Moaudukarop) si3bika C# UCmosb3yeTcs
JUIS OTIPEZICNICHUS] BUPTYalbHOTO METO/Ia B IPOU3BOHOM (JI0UEPHEM)
KJjacce?

12) Kakune momudukaropsl HEAOITYCTUMBI JIJIS1 OTIPECIICHHUSI
BUPTYaJIbHBIX METOJIOB?

13) Urto 03HaUaeT TEPMUH «IIEPEONPEACICHHBIA METO?

14) B kakoif MOMEHT TpaHCIAIMUU IPOTPAMMBI OCYIIECTBISIETCS BBIOOP
BBI3BIBAEMOT'0 TIEPEOIPEICTICHHOTO METO1a?

15) [IpuBeauTe CHHTAKCUC BUPTYAJIbHOTO METO/Ia B O0IIIEM BHJIE.
[TpoustocTpupyiTe ero ¢pparMeHToM MporpaMMel Ha sizbike CH.

16) Uto moHUMAETCs O] TS PMUHOM «a0CTPAKTHBIN KIIaccy?

17) B dem 3aknrodaroTcs 0COOEHHOCTH aOCTPAKTHBIX KIacCOB?

18) Kaxoit mogudukatop sizpika C# UCTIOIB3YyETCS MPU OObSIBICHUN
a0CTpaKTHBIX METO/I0B?

19) SBnstoTcst 11 aOCTPaKTHBIC METOIbI BUPTYaJTbHBIMU ?

20) Ucnonwiyercs au moaudukarop virtual sizpika C# npu 0ObsIBICHUH
a0CTpaKTHBIX METO/I0B?

21) Bo3M0XXHO 11 cO3/1aHKE HEPAPXUU KIIACCOB MOCPENCTBOM
abcTpakTHOTO Kiacca?

22) Bo3moxHO 11 co3manre 00beKTOB a0CTPaKTHOTO Kiacca?

23) [IpuBeauTe CMHTaKCUC aOCTPAKTHOTO KJIacca B OOIIEM BUJIE.

[TpounrocTpupyite ero ¢pparMeHTOM MporpaMMel Ha sizbike CH.

4 3aganue

15. Peanu3oBaTh HEpapXuI0 KJIACCOB C HCIOIb30BaHHEM a0CTPAKTHOTO
KJIacca B Ka4eCTBE OCHOBBI HMepapxuu. Pa3paborarh Ions, METOIbI H
CBOMCTBA U1l KaXJOr0 M3 OINPEIEISIEMbIX KJIAacCOB. Bce momns KinaccoB
JOJ/KHBI OBITh OITUCAHBI C KJIIOUEBBIM CIIOBOM pPrivate.

16. Iloka3aTtp Ha mIpuUMeEpe OOHOIO M3 METOJOB, MPUCYTCTBYIOIIMX B
Ka)XJIOM KJIacce, CBOMCTBO IoJIMMopdu3Ma.

17.  OTnaauTh U IPOTECTUPOBATH IPOTPaAMMY.

18. BapuaHTbhl 3aJaHUN OIPEIECIISIIOTCA COITIACHO CIIMCKA CTYIACHTOB B
rpynre.

170



S5 BapuaHThl 3agaHuil

[TocTpouTth HEpapXuroO KJIACCOB B COOTBETCTBHH C BAPUAHTOM 3aIaHMUS:

21.Kypnan, kaura, e4arHoe u3aanue, yaeOHuK.

22.TecT, 3K3aMEH, BBIITYCKHON YK3aMEH, UCIIBITAHUE.

23.Mecto, 0051acTh, TOPO, METAIOJINC.

24 Urpyuika, IpoxyKT, TOBap, MOJIOYHBIA IPOAYKT.

25.CtyneHT, mpenoaaBareib, IEpPCoHa, 3aBeIyIoNTui Kadeapoi.

26.Cayxaiui, nepcoHa, pabouuii, HHKEHep.

27.Pabounii, Kaipbl, HHXCHEP, aIMUHUCTPAIIUS.

28.Cratbs, paszen, )KypHall, H31aTeIbCTBO.

29.KBapTupa, 10M, yauIa, HaCEICHHBIN MyHKT.

30./leTann, MEXaHU3M, U3/ICIIHE, Y3EIL.

31.Opranuzanus, cTpaxoBas KOMIaHHs, HedTeraoBas KOMIIAHUA,
3aBOJI.

32.KBuTtaHnwsi, HaKJIa{HAs, JOKYMCHT, CUET.

33.Kopabms, mapoxos, mapyCHUK, KOPBET.

34.Camortet, aBTOMOOMITb, KOPaOIIh, TPAHCIIOPTHOE CPEICTBO.

35.Touka, nuHus, purypa miockas, purypa oobeMHasl.

36.KapTtuna, pucyHOK, peIpOIyKIIUs, TeH3axK.

37.ABTOMOOMITB, TIOE3]], TPAHCITIOPTHOE CPEICTBO, IKCTIPECC.

38./IBurarennb, ABUTATEIh BHYTPEHHETO CTOPAHUS, TU3€]b, PEAaKTUBHBIN
JIBUTATEITb.

39.Pecnybnrka, MOHapXHsi, KOPOJIEBCTBO, TOCYIapCTBO.

40.MekonuTaroliee, MapHOKOIBITHOE, IITHIIA, )KHBOTHOE.
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TEMA 5. ABCTPAKTHBIE KJIACChI. HHTEP®ENCHI. UICKJIIOYEHWS.
JAEJIETATBI 1 COBBITHUA.

JlaGopaTopHnas pa6ora Ne 6

1 Heab u mopsaaok padoTsl

ITo3HakKOMUTBCS c pacIIMpPEHHBIMU BO3MOXKHOCTSIMU A3bIKA
nporpammupoBanust C#, TakuMu, Kak UHTEP(GENChI U JIeIeTraThl.

[Topsiiok BBITOJIHEHHS paOOTHI:
—  O3HAaKOMMTHCS C OIIMCAHUEM JIAOOPATOPHOM pabOTHI;
—  IOJIYYMTb 33JlaHU€ Y IIPENOaBaTells, CONIACHO CBOEMY BapHaHTYy;
—  HamMcaTh IporpaMMy M OTIIaauTh €€ Ha DBM.

2 KparTkas Teopus

2.1 Uurepeiicol
B C# nmnsg momHOro OTAENeHus CTPYKTYpbl Kilacca OT €ro peaju3alnuy

UCITOJIb3YETCS MEXaHU3M UHTEP(PEHCOB.

WuTepdeiic sBnseTcs paclIMpeHueM Uaenu aOCTPAaKTHBIX KJIACCOB U METO/IOB.
Cunrakcuc uHTEpQEHCOB TMONOOEH CHUHTaKCHCy aOCTpakTHBIX  KJIACcCOB.
OObsBIIeHHE UHTEPPENCOB BBHIMOIHIETCS C MOMOILBIO KIFOUEBOTO clioBa interface.
[Ipu stom metonbl B uHTep(deiice HE MOMIEPKUBAIOT peanuzanuio. YneHamu
uHTEepdeiica MOTYT ObITh METO/IbI, CBOMCTBA, MHAEKCATOPBI U COOBITHS.

WuTepdeiic MOXKeT peanu3oBBIBATHCS  MPOU3BOJIBHBIM  KOJUYECTBOM
kjaccoB. OAMH Kilacc, B CBOIO O4Y€pellb, MOXET PEalU30BbIBaTh JHOOOE YHUCIIO
untepdeiicor. Kaxaplii kiace, BKIIOUAIOMNN UHTEpPEiic, TODKEH peain30BbIBATh
ero metonbl. B unTepderice 1 MeTo0B HEIBHBIM 00pa3oM 3amaeTcs Tull public.
B sToM ciydae Takxke He JOIyCKaeTCsl sIBHBIN crnieliupuKaTop A0CTyIa.

Cunmaxcuc:
[aTpuOyThI| [MOOuuramopet] interface
HUms_unmepeiical:cnucok _pooumenvcekux_unmepgheticos]

{

00bsIBIeHUEe CBOUCME U MemO0008

}
Ilpumep:
interface Species

{
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string Species();

void Feed();
b
class Cheetah: Animal,Species
{
private string ScientificName;
public string Species()
{return ScientificName;}
public void Feed()
{Weight++;}
b

MOXXHO OOBSBIATH CCHUIOYHYIO MEPEMEHHYIO, UMEIOIIYI0 WHTep(EHCHBIM
tun. [logoOHas mnepeMeHHass MOXET CChLIAThCS Ha JIIOOOW OOBEKT, KOTOPBIU
peanuzyer ee uHTepdeiic. Ilpu BbI30OBe MeTona 00BEKTa € MOMOIIBIO
UHTEPPENHCHON CCBHUIKM BBI3BIBACTCS BEPCHS METOAA, PEalu3yeMOoro JaHHBIM
O0OBEKTOM.

Bo3moxHo HacnenoBanue wunrtepdeiicoB. B aTom ciywyae wucnonb3yercs
CUHTAKCUC, AaHAJOTWYHBIA HaCJENOBaHUIO KilaccoB. Ecmu Kiacc peanusyer
uHtepdeiic, KoTopblii HacienyeT npyroit uHTepdeinc, AoKHAa 00eCeurnBaThCs
peanuzanus JJid BCEX YJICHOB, OINPEIEIECHHBIX B COCTaBe LEMH HACIEAOBaHUS

UHTEP(PENCOB.

2.2 Jleserarnl
Jlenerar — 9T0 OOBEKT, UMEIOIINI CCBUIKY Ha MeToj. Jlemerar mo3Bojser

BBIOpaTh BBI3BIBAEMBIN METON BO BpEMS BBITIOJHEHHsI MporpamMmbl. DakTHYECKU
3HAUYEHUE Jieerara — 3TO ajpec 00JacTh MaMsTH, I7le€ HAXOAMTCS TOYKa BXOna
MeTo/a.

BaxHbIM CBOWCTBOM Jiejierata SIBISIETCSI TO, YTO OH IO3BOJIAET yKa3aTh B
KOZIe MpPOrpaMMbl BBI30B METOAa, HO (PAKTUUYECKH BBI3BIBAEMBIH METO[
OTIpeNeTsIeTCs BO BpEMs pabOThI MPOTPAMMEI, a HE BO BpeMsI KOMITUIITMPOBAHHMSI.

Jleneratr oOBsBISETCS C MOMOILBIO KIIOUEBOro cioBa delegate, 3a KOTOpbIM
yKa3bIBae€TCsl TUI BO3BPAILAEMOT0 3HAUYEHHUsI, UMl JIeJieraTa U CIIUCOK MapaMeTpoB

BBI3BIBA€EMbBIX MCTOI0OB.
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Cunmaxcuc:
delegate mun_eo3zepawaemoco 3nauenus ums_oenecama (CRUCOK _napamempos);
XapakTepHOil O0COOCHHOCTBIO Jejierara SBJISETCS BO3MOXKHOCTH — €r0

WCITOJIb30BAHMS JJISI BBI30BA JIFOOOTO METOJA, KOTOPHIA COOTBETCTBYET IMOMIUCH
Jernerara. 9To 1aeT BO3MOXKHOCTh OMPEIEIUTh BO BPEMS BBITTOJIHEHUS TPOTPAMMBI,
Kakol M3 METOJOB JIOJDKEH ObITh BbI3BaH. BbI3bIBaeMbIA METOJ MOXKET OBITh
METOIOM JK3EMILISAPA, ACCOLMUPOBAHHBIM C OOBEKTOM, JHMOO CTaTUYECKUM
METOJIOM, ACCOLMHUPOBAHHBIM C KJacCcOoM. MeTOoJ] MOKHO BBI3BAaTh TOJIBKO TOTIIA,
KOI/Ia €ro MOJIKUCh COOTBETCTBYET MOJIMCH JAeJierara.

MHOroaipecHOCTh JEJIEraToB

MHoroagpecHocTh — 3TO CIOCOOHOCTh JejieraTa XpaHUTh HECKOJIBKO
CCBUIOK Ha pa3iMyHble METOMbl, YTO TIO3BOJIIET TMpPH BBI3OBE JieJierara
WHULIMUPOBATH 3Ty IIEMOYKY METOJOB.

JUtst co3aanus LEMOYKH METOJJOB HEOOXOAMMO CO3/1aTh SK3EMIUISp Jelierara,
U MOJIB3YSCh OINepaTopaMu + UM += q00aBJISITh METOABI K Lienouke. s ynaneHus
METO/Ia W3 LEMOYKH HCIOIb3YETCS OMmeparop - wiM -=. Jlenerarbl, XpaHsllue

HCCKOJIbKO CCBIIIOK, JOJIKHBI UMCETH THIT BO3BPAIIacMOIro 3HAYCHUA void.

3 KOHTpOJIbHBIE BONPOCHI

1) Yro noHnMaeTcst nog TEPMUHOM «UHTEphEnc»?

2) Uem ommnuaeTcs CUHTAaKCHC UHTEp(deiica OT CHHTaKCHuca aOCTPAKTHOTO
KJjacca?

3) Kakoe kitoueBoe ciioBo sizbika C# MCIONb3YeTCs [T OTMCAHUS
uHTepdeiica?

4) ToxepKUBAIOT JIM pean3aliio MeTo sl uHTepdeiica?

5) Kakue o0bekThI si3b1ka C# MOTYT OBITh WiieHaMu UHTEphencoB?

6) Kakum KoaudecTBOM KJIaCCOB MOXKET OBITh peajn3oBaH UHTepderic?

7) MoeT Jiu KJlacc peain30BbIBaTh MHOXKECTBEHHbIE HHTep(eiichl?

8) HeoOxonuMma nu peanuzaius METO0B HHTepdeiica B Kiacce,
BKJIFOYAIOIIEM 3TOT UHTEpdec?

9) Kakoit Monudukarop 10cTyna cOOTBETCTBYET UHTEPPECcy?

10) JomycTtumo Jin sIBHOE yKazaHue MoauduKaTopa J0CTyIa s
uHTepdeiica?

11) IlpuBenure cunTakcuc naTepderica B 00IIeM BUJIE.
[TpounmrocTpupyiite ero ¢pparMeHTOM MporpaMMbl Ha sizbike CH.

12) Bo3MOXXHO 71 CO37ITaHHE CCHIJIOYHOM ITEPEMEHHOM HHTEPPEHCHOTO
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TUna?

13) Bo3mokHO 711 HacaenoBaHue nHTepdeicon?

14) HackonbkOo CHHTaKCUC HacJeIOBaHUSI UHTEPPEHCOB OTIIMYAETCS OT
CUHTAKCHCa HACJIEIOBaHUS KJIacCOB?

15) HeoOxonumo 1 obecnieueHre peaan3aliy B uepapXxuu HacIeayeMbIX
uHrepdeiicon?

16) Uto moHMMAETCs 1101 TEPMUHOM <JICJIeTaT?

17) B uem cocToAT npeumMyIiecTBa UCIOIb30BaHUS 1€JIETaTOB?

18) B kakoii MOMEHT OCYILIECTBIIAETCS BEIOOP BBI3BIBAEMOTO METO/IA B
clly4ae MCHOJIb30BaHUs JI€IEraToB?

19) YUro siBnseTcst 3HaueHUEM Jiesierara’?

20) Kakoe kiroueBoe ciioBO si3bika C# MCnonb3yeTcs 1JIsl ONMCAHUS
neneraron?

21) [IpuBeaute cuHTaKCUC aeerara B oomem Buje. [Ipommmoctpupyiite
ero ¢gparMeHTOM MporpaMMebl Ha si3bike CH.

22) Bo3MOKXHO 7T MCTIOIb30BaHUE JiesieraTa i BhI30Ba METO/1a,
COOTBETCTBYIOLIETO MOAIUCH Jelierara?

23) Bo3MoxeH 71 BBI30B METOJIa B TOM CJIy4ae, €CJIU €ro MOANKUCH He
COOTBETCTBYET IOAIHNCH Jieerara’?

24) Yto moHUMAETCs 1O/ TEPMUHOM «MHOTOIPECHOCTH?

25) B uem coCTOUT MpaKTUYECKOE 3HAUCHUE MHOTOAPECHOCTU?

26) Kakum 00pa3zoM OCYIIECTBISIETCS CO3AaHUE LIENOYKH METO/IOB JJIs
MHOT03/IpECHBIX JIeJIeraroB?

27) Kakue oneparopsl sizbika C# MCTIOIB3YIOTCS 1JISI CO3aHUS LIETIOUYKU
METOJI0B /JI1 MHOTOQJPECHBIX JIeJIeraroB?

28) Kakum 00pa3om OCyIIECTBISETCS yAaICHUE LIETOYKH METOJ0B IS
MHOT03JIPECHBIX JEJIeraToB?

29) Kakue omeparopsl si3bika C# HUCTIOIB3YIOTCS IS YIAJICHUS IISTTOYKH
METOJIOB JIJISI MHOTOAJIPECHBIX JEJIETraToB?

30) Kakum nosmkeH ObITh THIT BO3BPAIIAEMOT0 3HAYCHHUS JIJIs1
MHOT03JIPECHBIX JEJIeraToB?

4 3aganue

19. PeanuzoBarhb [y Mepapxuu U3 gadboparopHoi paboTsl NeS MexaHU3M
uHTepEHCoB, TPU ATOM OAWH U3 KIACCOB JOJKEH PEaM30BBIBATH KaK
MUHUMYM 2 uHTepdeiica.

20. Hcrmonp3oBaTh I TPOBEPKHA BCEX METOAOB JAHHOIO KJjlacca
MHOTOQJPECHBIN JIeJIeTar.

21. OT1naguTh U NPOTECTUPOBATH IPOTPaAMMY.

22. BapuaHTbhl 3aJaHUN ONPEHEISAIOTCA CONIACHO CHUCKA CTYIAEHTOB B
rpymre.
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Jlaboparopnasi padora Ne /

1 Heab u mopsaaok padoTsl

[To3HakOMUTBCS C MEXaHU3MaMu COOBITUITHO-OPUEHTUPOBAHHOTO
nporpaMMupoBanus Ha si3bike C#, TaKUMHM KaK MEXaHW3M OOpabOTKHU COOBITHM U
UCKIIIOUUTENbHBIEC CUTYAIIUU.

[Topsiiok BBITTOJIHEHHS paOOTHI:
—  O3HAaKOMMTHCS C OIIMCAHUEM JIAOOPATOPHOM paboThI;
—  IOJIYYMTb 33JlaHU€ Y IIPENOaBaTelIs, CONIACHO CBOEMY BapHaHTYy;
—  HamucaTh NpOorpaMMy M OTJIAJUTh ee Ha DBM.

2 KparTkas Teopus

2.1 OopadoTka coObITHH
CobpiTHE — 3TO  aBTOMATHMYECKOE  M3BEIIEHHE O  KaKOM-JIHOO

npousonieamneM AeicTBur. COOBITHS SBISIOTCSA YICHAMH Kilacca U OOBSIBISIIOTCS C
HCIIOJb30BAaHUEM KIIFOUEBOrO cJioBa event. MexaHu3sM COOBITMM OCHOBaH Ha
HCII0JIL30BAaHUM JICICTaTOB.

Cunmaxkcuc:
event umsa_oOenecama ums_obvekma,

IIIupokoBemaTeabHbIE COOLITUSA
CoObITHSI MOTYT aKTUBU3UPOBATH HECKOJIIBKO 00PaOOTYMKOB, B TOM YHUCIIE T€,

YTO OMNpEeAeNeHbl B Jpyrux oObekTax. Takue CcoOOBITHUS  HAa3bIBAIOTCSA
mupokoBeniareabHbIMU. [IlupokoBemaTenbHble COOBITUS CO3AAIOTCSI HA OCHOBE
MHOT'03JIpECHBIX JEJIETaTOB.

llpumep:

// OObsiBIEHHE JieTierara, Ha OCHOBE KOTOPOTo Oy/ieT

Il onipeneneHo coObITHE.

delegate void MyEventHandler () ;

// OOBsiBIEHHUE KJIacca, B KOTOPOM MHUIIUUPYETCSI COOBITHE.
class MyEvent

{
public event MyEventHandler activate;
// B 2TOM METOIe UHUITMUPYETCSI COOBITHE.
public void fire()
{ if (activate !'=null) activate(); }
¥
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class X

{
public void Xhandler()
{
Console.WriteLine("Co0ObiTHe mToTydeHO 00BEKTOM Kilacca
X"
by
¥
classY
{ o
public void Yhandler()
{
Console.WriteLine("Co0bITHE TIOTy4eHO 00heKTOM Kiacca Y.");
by
}
class EventDemo
{
static void handler()
{
Console.WriteLine("Co0biTHE MONTy4eHO 00BEKTOM Kjlacca
EventDemo.")
¥
public static void Main()
{
MyEvent evt = new MyEvent();
X xOb = new X();
Y yOb = new Y();
// Nobasnenne metomos handler (), Xhandler()
// m Yhandler() B uenouky o0pabOTYUKOB COOBITHS.
evt.activate += new MyEventHandler(handler);
evt.activate += new MyEventHandler(xOb.Xhandler);
evt.activate += new MyEventHandler(yOb.Yhandler);
evt.fire();
Console.WriteLine();
evt.activate -= new MyEventHandler(xOb.Xhandler);
evt.fire();
¥
¥

2.2 UckaounTebHbIEe CHTYAlMH
HckmoueHne npeacTaBiseT co0oil OmMOKY, MPOUCXOASIIYI0 BO BpeMs

BBITIOTHEHUS TTporpaMmMbl. C OMOIIIBIO TTOJICUCTEMbI 00paOOTKH UCKITIOYEHUHN JIJIst
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C# MoxHO 00palaThIBaTh TaKHe OMIMOKH, HE BhI3bIBAsI Kpaxa MPOrpaMMBI.

Obpabotka uckmtoueHudt B C# BBINONHAETCA C NPUMEHEHHUEM YEThIpeX

KIIIOYEBBIX CJIOB: try, catch, throw u finally. Ot kmroueBble cioBa 00Opa3yroT

B3aMMOCBA3aHHYIO IMIOACUCTCMY, B KOTOpOﬁ HCIIOJB30BaHUEC OJHOI'0 N3 KIIHOYCBBIX

CJIOB BJICYET 3a COOOM MCITOJIb30BaHHUE APYyTrux.

OcHoBa 06pa6OTKI/I HCKJTFOYCHHUM OCHOBaHA Ha MCITOJIL30BaHUN OJIOKOB tI'y )41

catch.

Cunmakcuc:
try

{bnok_Kooa_0nsi_komopoco GblNoIHAEMCs_MOHUMOPUHS _OUUOOK }

catch (ExcepTypel exOB1

{Obpabomuux _uckmouenuii_ExcepTypel}

catch (ExcepType2 exOB2)

{O6pabomuux uckmouenuii ExcepTypel’}
OCHOBHBIE CHCTEMHBIC HCKITIOUCHHUS IIPUBEICHBI B CIEAYIOIICH TabuIIe:

HUckirouenue

3Hauenue

ArrayTypeMismatchException

Tun COXPAHCHHOI'0O 3HaYCHHUA HCCOBMCCTHM C

THUIIOM MacCCHuBa

DivideByZeroException

[IpennpuHsATa MONBITKA IEJIEHUS HA HOJIb.

IndexOutOfRangeException

Nunekc maccuBa  BBIXOAUT  3a  IPEIEIIbI

JAarna3oHa.

InvalidCastException

HexoppekTtHoe mpeoOpa3oBaHHEe B TIpolecce

BBIMOJIHCHHSI.

OutOfMemoryException BbI30B new OBUT HEyTa4HBIM H3-3a HEJIOCTaTKa
aMSTH.

OverflowException [Tepenonaenne npu BBITIOJTHCHUN

apu(pMEeTHUIECKOM Omepaluu.

StackOverflowException

IIepenosiHeHue cTEKa.

Tun wuckmoueHuss B omeparope catch J0mKEH COOTBETCTBOBATH THITY

NCPEXBATLIBACMOT'O HCKIIIOYCHMS. H€HCp€XBa‘l€HHOe HCKIIOYCHUC HCIIPEMCHHO

MNPUBOJIUT K JOCPOUYHOMY HPCKPAIICHUIO BBITIOJIHCHUA ITPOTPAMMBI.
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I[HH BBIIIOJIHCHUA IICPCXBATa HUCKJIIOYCHUM BHE 3aBHCHMOCTH OT MX THIIA

(mepexBaT BceX MCKIIIOUEHUI) BO3MOXKHO MCTIOb30BaHue catch 6e3 mapameTpos.

Bo3Bpar u3 MCKJIIOYEHUA
Tak kak omepatop catch He BbBI3BIBa€TCS W3 MPOTPaMMBI, TO TIOCIIE

BHITIOJIHEHHUS Olloka catch ympaBieHne He TmepemaeTcss oO0paTHO OmepaTopy
POrpaMMBbI, TIPH BBITIOJTHEHUH KOTOPOTO BO3HHMKIJIO HCKIIOUEHHE. BhIMomHeHHNE
MIPOTPAMMBI POIOJKAETCS C OTIEPATOPOB, HAXOIAITMXCSA Tocie O710ka catch.

C nenbio MpenoTBpaICHHsSI 3TOW CHUTYallMd BO3MOXKHO yKa3zaHUe OJ0Ka KoJa,
KOTOPBIN BBI3BIBAETCS MOCIIE BhIXOJA M3 OJ0Ka try/catch, ¢ momomibto 6moka finally
B KOHIIE MOcienoBaTeabHOoCTH try/catch. OOmas dbopma koHCTpykuuu try/catch,
BKTrOdarome 6ok finally, mokazana Huxe:

try
{bnok kooa, ebinonHAIOWUL MOHUMOPUHE OUWUOOK }
catch (ExcepTypel exOB1)
{O6pabomxa ucknouenus ExcepTypel }
catch (ExcepType2 exOB2)
{O6pabomra uckmouenus ExcepTypel}
finally
{Ko0 6noka finally}

brnox finally Oyznet BeI3bIBaThCSI HE3aBUCUMO OT TOTO, MOSIBUTCSA UCKITIOUCHHE

HJIA HCT, 1 HE3aBUCUMO OT IIPUYHMH BO3HHUKHOBCHHA TAKOBOI'O.

I'enepauust HCKJIKOYEHU I
HckntoueHuss  aBTOMAaTUYECKH  TeHepupyroTcsa  cucrtemon.  OnHaKo

UCKIIFOYEHUE MOXKET OBITh CTEHEPUPOBAHO U NTOCPENICTBOM orepaTtopa throw.

Cunmaxcuc:
throw exceptOb;
Hckirouenne, TmepexBaueHHOE OOHUM  omeparopoM  catch,  moxer

TeHEepUpPOBaThCsl MOBTOPHO, Onaromapsi 4eMy OHO MOXET IepeXBaThIBaThCS
BHEIIHUM omneparopoM catch. [ 3Toro ykaspiBaercs KiroueBoe clioBo throw 0e3

NMCHHU NCKIIOYCHUA.

HacaenoBanue KjaccoB HCKJIIOYEHHH
MoXHO co3/1aBaTh 3aKa3HbIE HWCKIIOYEHUS, BBIMOJIHSAIONME 00paboTKy
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OIMOOK B TOJIb30BATEIHLCKOM Kozie. [ eHepupoBaHUE UCKITIOUCHHUH HE MPEACTABISIET
ocoObIx cnoxkHocTed. [IpocTto ompenenuTe Kiacc, HacleoyeMblii W3 Kiacca
Exception. B kadectBe o0Omero mpaBmia pPyKOBOACTBYWTECh TEM, 4TO
ONpENeNICHHBIE  MOJb30BaTeNieM  HCKIIOYEHHsS]  HACleAyloTcs M3 Kiacca
ApplicationException, Tak KaKk OHHU MPEACTABISIIOT COOOH  HepapXuio
3ape3epBUPOBAHHBIX HCKIIOYCHH, CBS3aHHBIX C MpHIOKEeHUsMU. Hacnemyembie
KJIAacChl HE HYXJAOTCA B (PakTHUeCcKOll peanu3anuud B KakoM-JIHOO BHJE,
MIOCKOJIBKY CaMO UX CYIIeCTBOBaHHWE B CHCTEME THUIIOB JAaHHBIX ITO3BOJISET
BOCITOJIB30BAThCSI MU B KQUE€CTBE UCKITIOYCHHM.

CoznaBaemble  TOJB30BATEIEM  KJIACCHI  HMCKIIOYCHHH  aBTOMAaTHUYECKH
MOJIy4aloT JIOCTYMHBIC JUIsi HUX CBOMCTBA W METOJbI, ONpEJEICHHBbIE B Kiacce

Exception.

3 KOHTpOJIbHBIE BONPOCHI
1) Yro noHnMaeTcs oA TEPMUHOM «COOBITHEY?

2) SIBnArOTCS U COOBITHS YWICHAMU KJIaCCOB?

3) Kakoe kiroueBoe ciioBo sizbika C# UCIIONBb3YETCs JUTsl OTUCAHUS COOBITHIA?

4) Ha xakoMm MexaHu3Me si3bika C# 0OCHOBaHa MOAIEPIKKA COOBITHI?

5) [IlpuBeauTe CHHTaKCUC ONUCAaHUA COOBITUS B  OOIIEM  BHIE.
[TpounrocTpupyiite ero ¢pparMeHTOM MporpaMmbl Ha sizbike CH.

6) UTo moHMMaeTcs Moj TEPMUHOM «IITUPOKOBEIIATETLHOE COOBITHE ?

7) Ha ocHoBe kakoro MexaHusMma sizbika C# CTpOSITCSl IIMPOKOBEIATEeIbHbIE
coObITHS?

8) IlpuBenure CUHTAKCHUC OMHMCAHUS IIMPOKOBEIIATEIBHOIO COOBITHS B
obmiem Buze. [IpomnrocTpupyiite ero pparMeHToM MporpaMmMsl Ha s3bike CH.

9) UYro mnoHuMaercs TMOA TEPMHUHOM «HUCKJIIOUHMTENIbHAs CHUTyalus
(uckiroueHue)»?

10) B yem cocToUT 3HaYeHNE MEXAHU3MA UCKITIOUEHUM B si3bike CH#?

11) Kakue oneparopsl s3pika C# ucnonb3yroTcss s oOpaboOTKu

UCKJTIOUEHU I ?
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12) Kakue omneparops! si3pika C# ABISIOTCA BaxHEHIIMMU A1 00paboTKU
UCKJTIOYCHU I ?

13) [IlpuBemute cuHTakcuc OJoka try...catch B  oOmem Buze.
[TpounmocTpupyiite ero ¢pparmMeHTOM MporpamMmmsl Ha si3bike CH#.

14) IlpuBeauTe nATh BUJAOB OCHOBHBIX CUCTEMHBIX UCKITIOUCHUI.

15) Heobxogumo nu oOecrneyuBaTh COOTBETCTBUE THUIIOB HMCKIIIOYCHHS B
orepaTtope catch THITy mepexBaThIBAEMOTO UCKITFOUCHUS?

16) Yto mpoucXoauT B cllydae HEYJauHOTO MIepexBaTa UCKIIOUCHUS ?

17) B xakoM cinydae BO3MOXKHO HMCIIOJIb30BaHUE orepartopa s3bika C# catch
0e3 mapameTpoB?

18) Kakum o00pa3oMm OCYIIECTBISE€TCS BO3BpaT B MporpaMmy IOCIHe
00pabOTKH UCKIIOUUTEIBHON CUTYAIIH?

19) Kakoii onepatop si3bika C# HCIOIb3yeTCs 111 00ecreueHus: Bo3BpaTa B
nporpamMmy nocie o0padoTKH UCKITIOUECHUS?

20) [IpuBeaute cuntakcuc 6soka finally (B cocraBe oneparopa try...catch) B
obmem Buze. [IponsutocTpupyiite ero pparmeHTOM ITporpamMmbl Ha s3bike C#.

21) 3aBucut 11 BbI30B Osoka finally oT Hanuuus ucknroueHus?

22) Kakue cniocoObl reHepariuy UCKIoueHnit Bam u3BecTHbI?

23) Uro siBnsieTCS MCTOYHMKOM aBTOMATHYECKH T€HEPUPYEMbBIX (HESBHBIX)
WCKJTFOUCHH I ?

24) Kakum 00pa3oM BO3MOXHO OCYIIECTBUTh SIBHYIO TEHEpaIUIO
WCKJTFOUCHU I ?

25) Kakoit omeparop s3pika C# uWCHOIB3yeTCs Ui SBHOW TeHEpaluu
UCKJTIOUCHU I ?

26) IlpuBeaute cuHTakcuc omeparopa throw B oOmem Bumue.
[IpounmrocTpupyiTe ero ¢pparMeHTOM MporpaMMbl Ha sizbike CH.

27) Kakum 006pa3oM OCyIIecTBISCTCS TTOBTOPHBINA MEPEXBAT UCKIIOUCHUN B
a3bike C#?

28) BO03MOXHO M CO3/aBaTh CIEHHATU3UPOBAHHBIC MCKIIIOUCHUS IS
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00paboTKH OMMOOK B KOJIE MOJIH30BATEIS?

29) Kakoit cuCTeMHBIM Kjacc SBIIETCS ©Oa30BBIM IS CO3JIaHUS
VCKJITFOUCHU I ?

30) Ha ocHoOBe Kakoro CHUCTEMHOIO KJjacca OCYIUECTBIISIETCS T€HEepalus
MOJIb30BATEIBCKUX UCKITIOUEHUIN?

31) HeoOxomuma nu siBHAs peanu3alus KIJIAacCoB, HACIEIyeMbIX OT
CUCTEMHBIX UCKITIOUCHUI?

32) Kakum oOpazoM obecrnieunBaeTcs oOpallleHHe K CBOMCTBAM M METOAaM

CUCTEMHBIX UCKIOUECHUUN?

4 3ananue
PeanusoBars KJ1acc reoMeTprUYeCKast burypa Ha IJIOCKOCTH

(reomeTpuueckas (¢urypa BbIOMpaeTcda cOIlacHO BapuaHTta). B kiacce
IPEIyCMOTPETh KOHCTPYKTOPBI; CBOMCTBA; METOJ] BHIYMCIICHUS IUIOIMAIN (PUTypHI;
coObITHs: mIomanb (Urypel paBHa 1, ogHa M3 KOOpJAMHAT BEPUIMHBI CTaja
HyneBod. OOpabOTYUKM COOBITUM  JOHKHBI  BBIBOJUTH  COOTBETCTBYIOIIWE
cooO1ieHus Ha 3kpaH. [IpenycMoTpeTs BO3MOKHOCTh 00paOOTKH UCKIIIOUEHHH MTPH
BBOJIE JIaHHBIX.

0) TpeyronbHUK;

1) xBampar;

2) poMO;

3) Tpanemnus;

4) npsIMOYTOJIbHUK;

5) OKpYXHOCTh (BMECTO KOOPJMHAT BEPIIMHBI — KOOPAUHATHI [IEHTPA Kypra);

6) nomaHHasi (BMECTO IUTONIaAN — JIJTMHA TIOMaHHO).

BapuaHnt omnpenensiercs cieayronmM o00pa3oM: HOMEp CTYIEHTA MO CIIHCKY

mod 7.

182



TEMA 6. OCHOBBI BU3YAJIBHOI'O TPOI'PAMMUPOBAHUS HA
A3BIKE CH#.

JlaGoparopHnasi padora Ne 8

Heab 1 nopsaaok padoTsl

[Io3HaKOMUTBECSI C OCHOBaMHM BU3YAJIbHOTO IIPOIrpaMMHPOBAHUSA Ha A3BIKC
C#.

[TopsimoK BBIMTOTHEHUS paOOTHI:
—  O3HaKOMMTHCS C OIKUCAHUEM JIA0OPATOPHOI pabOTHI;
—  IOJYYMTb 33JaHHE y MIPenoiaBaTess;
—  HamMcaTh IporpaMMy M OTIIaauTh €€ Ha DBM.

3aganus:

1. OobekT KJIacca Form.

1.1.Co3naiite HOBBIN TipoekT. Jlaiite dopme 3aronoBok "Jlaboparophas padota
Ne6, ®amunus Umsa". CoxpanuTe NpoeKT B OTAEIBHOM KaTajore.

1.2.Ycranosure pasmep ¢opmbl 500 Ha 400 mukceneil W MO3UIMIO B IICHTPE
JKpaHa.

1.3.YcranoBute mns ¢opmbel Baimry ¢upMeHHYI0 HKOHKY. OTy K€ HMKOHKY
IIPUCBOWTE MPUIIOKEHUIO.

1.4.Bxurounte it popmel noackasky (ToolTip) "Most hopmouxka'.

1.5.1Tpu nepemelnieHUn ykaszareiass MBI MO (QOpME OHA [OJKHA ILUIABHO
MEHSITh CBOM LIBET OT 3HAYCHUH B YIJIaX: JIEB.BEPXH. - YEPHBIH, JICB.HUKH. -
roiry0oii, mpaB.BEPXH. - KpACHBIM, IpaB.HIKH. - Oenbiidt. Haxaruem Ctrl-Alt-
C 9TOT peXUM MOKHO BKJIIOYaTh-BBIKIIIOYATh.

1.6./IBoitHo#t memyok ™Mb i Alt-X wimm F10 3akpeiBator dopmy (¢
3apOCOM Ha Pa3peIICHUE).

1.7.Haxxarue Kj1aBHIIl CO CTPEJIKaMU CABUTAET popMy (B TpaHHUIIAX IKpaHa)

1.8.11lem4oK MpaBO¥l KHOIKH MBIIIN CXUMaET (PopMy Ha 5 MHUKCENeH co BCex
ctopoH. Illea4ok mpaBoil KHOMKW MBIMIKM € HaxaTol kiaBumied Shift

yBeIMYMBAET GOopMy Ha 5 TUKCeNel BO BCE CTOPOHBI.
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1.9.1Tpu u3menennn pasMepoB (POpMBI pa3maeTcs IIEITUOK, a CaMU pa3Mepbl
BBIBOJIATCSI B 3aTOJIOBKE (POPMBI.
1.10. [Ipy 1miemuke LEHTPAJIbHOM KIIABUIIU MBIIMIK WX OOOUX KpalHUX

KJIaBuIIe popma HeHTpUpyeTcs Mo yKa3aTelo Kypcopa.

2. TloaHoe wucciieoBaHMe KBAaJAPaTHOro ypaBHeHusi ax2 + bx + ¢ = 0 u
OumkBaapaTHOro ypaBHenus ax4 + bx2 + ¢ = 0 B omHOM mnpoekTe

(paccmotpetsb caydam a=0, b=0, ¢=0).

2.1.Peanu3oBarh Kiacc KBaJpaTHOE ypaBHEHUE. B kilacce nmpeaycMoTpeTh:
® [I0JIs;
e cBolicTBa (KOd(PUIIUEHTHI KBaJIpaTHOTO ypaBHEHUS (UTEHHUE, 3aIUCh)
U JTUCKPUMUHAHT (YTEHUE);
® KOHCTPYKTOp IO YMOJTYaHHUIO;
® KOHCTPYKTOp C MapamMeTpamu;
® METOJIbI:
® pelieHUEe KBAJPATHOTO ypaBHEHUS, KOTOPBIA BO3BpaIlacT
CITUCOK KOPHEW KBaJIPAaTHOTO YPABHEHUS;
® BHIBOJ] KOpHEH KBaJpPaTHOTO YpaBHEHUS (MEPEONpPeneTUTh
meton ToString() kmacca Object) KOTOPBIM BBI3BIBAET METO
pelIeHus KBaJIpaTHOTO YPaBHEHMUS;
e CcoObITHC HA M3MEHEeHUE KOI(PPHUIIMESHTOB KBaJAPaTHOTO ypaBHEHHUs. B
KauecTBe 00paboTuMKa CO3[aTh U 3apErMCTPUpPOBATh METOJ Kiacca
dbopMBI, Ha  KOTOPOM  PACHOJIOKEHBI  KOMIIOHEHTHI  BBOJA

K03 HUITUEHTOB.

BBoxg koadduuuentoB ocymectBiiath B Tpu textBox. B textBox
OpraHu30BaTh OTPaHMYEHUE HA BBOJ JaHHBIX (MOXKHO BBOJUTH TOJBKO
JNEUCTBUTENbHBIE  YHWCJA, BCE  OCTAJbHbIE  CUMBOJIBI  JIOJKHBI
UTHOPUPOBATHCA, B T.4. BTOPAsi U NOCJIEIYIOLIUE 3aNsThie MUHYC Ha BTOPOM
U TOCIEAYIOLUX MecTax). Pe3ynbrarsl BbIBOAUTH B KOMIIOHEHT Label c

184



MOMOIIEI0 00pabOTUNKA COOBITHA.

2.2.Peanu3oBarh Kiacc OWKBaJpaTHOE YpaBHEHME — KaK HacleJHUKa
KBaJIpaTHOTO ypaBHEHHUs. B kiacce npeaycMoTpeTh:
® KOHCTPYKTOp IO YMOJIYAHUIO;
® KOHCTPYKTOp C IMapaMeTpaMu;
® METOABI:
® TIEPEONpEACIICHHBI METO/ PELICHUS KBAaJIPaTHOTO ypaBHEHUS
(k1acca poaMTenisi) Uil pelleHuss OMKBaJApPaTHOIO ypaBHEHUS
(MeTon MOMHKEH MCIOJIb30BaTh METOJ PEIICHUS KBaJPaTHOTO
ypaBHeHus1 0a3oBoro kiacca). [lepeomnpeneneHHblii MeTon
JODKEH  BO3BpaIllaTh  CHHCOK  KOpHEH  OMKBagpaTHOTO
YpaBHEHUS;
® BBLIBOJ KOpHEW OMKBagpaTHOIO ypaBHEHUS (IIEPEONPENEIUTH
Metoa ToString() kimacca Object) KOTOpbIN BBI3BIBAET METOJ
pelieHns: OMKBaJApaTHOTO ypaBHEHUS;
e cOObITHE HA U3MEHEHUE KO3PPUIMEHTOB OMKBAIPATHOIO YpaBHEHUS,
B KadecTBe 00paboTurKa co3aaTh M 3apETUCTPUPOBATh METOJI Kilacca
dopMBI, Ha  KOTOPOM  pacmoiOKEeHbl  KOMIIOHEHTHl  BBOJA

K03 UITUEHTOB.

BBoxg koadpduuuentoB ocymectBiiath B Tpu textBox. B textBox
OpraHM30BaTh OrPAaHUYEHUE Ha BBOJI JaHHBIX (MOXXHO BBOAUTH TOJBKO
JEeWCTBUTEIbHBIE YUCIa, BCE OCTAIbHBIE CUMBOJIBI JOJIKHBI UTHOPUPOBATHCS, B T.4.
BTOpasi YU MOCJEAYIONIUE 3alsIThie MUHYC Ha BTOPOM U MOCJEAYIOIMIMX MeCTax).
Pesynbrarsl BHIBOAUTH B KOMIIOHEHT Label ¢ momorisio 06padboTurka COObITHS.
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TEMA 7. UCITIOJIB3OBAHUE CTAHIAPTHbBIX KOMITIOHEHT
MOJIb3OBATEJIbCKOI'O UHTEP®ENCA.

JlabopaTopHasi padora Ne 9

Heab 1 nopsaaok padoTsl
[To3HaKOMUTKCS € ANIEMEHTOM yrpaBieHus Button Ha s3eike C#.

[Topsimok BBIMTONTHEHUS paOOTHI:
—  O3HaKOMMHTHCS C OIKUCAHUEM JIA0OPATOPHOU padOTHI;
—  IOJYYMTb 33JaHHE y MIPenoiaBaTes;
—  HamucaTh NpOorpaMMy M OTJIAJUTh ee Ha DOBM.

3aganus:
Co3maTh IPOEKT, coiepKaniiuii 4 KHOIKH CO CISAYIOMUMH (PyHKIUSIMHU:
1-g kHOIIKA
a. TpsYeT / MokaspiBaeT 2-1o;
b. GnokupyeT / BKItOUaeT 2-10;

C. TIepeKJIFoYaeT BUAMMOCTh 2-W W 3-i1 (BHMOHA TOJIBKO OJHA W3 KHOTOK IIO
ouepenn);

d. mepekmrouaeT OJOKUPOBKY 2-ii M 3-i (aKTUBHA TOJBKO OJHA W3 KHOIOK I1O
ouepenn);

€. MEHSEeT MOJACKa3Ku 2-il u 3-H.
2-51 KHOTIKA (y4€eCTh peajbHble OTPAHUYCHHSI, CBSA3aHHBIE C pa3MepoM (HOpPMBI)
a. CABUTraeT NEpBYIO KHONKY Ha 10 mukceneu BBEpX;
b. capuraer nepByro KHONKY Ha 10 UKcenei BHU3;
C. CHBHraer NepByro KHONKY Ha 10 nukceneut BIpaso;
d. caBuraet nepByro KHOIKY Ha 10 mukceneit Bi1eBo;
€. cxxuMaeT popMy Ha S5 MHUKCENeH co BCEX CTOPOH;
f. pasmBuraer ¢hopmy Ha 5 MUKCeNel BO BCE CTOPOHBI.
3-s1 kHomka (1-cama mo cebe, 2 - ¢ Shift, 3 - ¢ Ctrl)

a. l-yBenmumBaeT, 2-yMEHbIIAET, 3-NIEPEKIOUaET MO Kpyry (u3 3-x) mpudrtsl Ha
dbopwme;

b. BKJI/BBIKI 1-TTOIY>KUPH., 2-HaKJ., 3-MOTYEPK. CTHIU MPUPTOB HA PopMe
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C. TepeKiTrouaeT 1BeT GopMbl 1o Kpyry (U3 5-u) 1 — B OIHY CTOpOHY, 2 — B JIp., 3 —
BKJIFOUAET OEIBIi 1IBET.

4-s KHOIIKA
a. BKJI./BBIKII. CHCTEMHYIO KHOIIKY;
b. BKII/BBIKJI. KHOIIKY “pa3BepHYThH”;
C. BKJL./BBIKJI. KHOTIKY “‘CBEpHYTB;
d. mepebupaet TuM Kypcopa (1o Kpyry u3 5-Tu);
€. mepedupaeT THUMN paMKH (110 KPyTry U3 5-TH).

BapI/IaHT OIIpCaACIBICTCA COIJIaCHO CIIMCKAa CTYJICHTOB B I'PYIIIIC.

Bapuanr | | kHomka | 2 kHOnka | 3 KHONKa | 4 KHOIKa

1 a a a a
2 b b a b
3 C C a c
4 d d a d
5 e e b e
6 a f b b
7 b a b C
8 C b b d
9 d C C e
10 e d C a
11 a e C C
12 b f C d
13 C a a e
14 d b b a
15 e C b b
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16 a d C d

17 b e C e
18 C f C a
19 d a C b
20 e b b C

OO1wee 1t BCe BApUAHTOB:

[emyox Ha Qopme u <ALT-I> BoccTaHaBIMBAIOT HAYaJIbHOE COCTOSIHHE
KHOIOK.

JIBoitHOM menuok u <ALT-X>- 3akpbIBatoT popMy.

Jnsa xaxmoit kHomkHM omnpenenuth moackasky (ToolTip), ommceiBaromyro
GYHKIMIO KHOIKHM, TpHWYEM TIOACKa3Ka IOSBIISETCS HE CTaHAApTHBIM 00pa3oM, a
BMECTE C IMEHEM H 3aroJOBKOM KHOIIKH B CITCIIHAIBHOM 00macTu Gpopmel (StatusStrip)
IpY TIOMAJIaHWK yKa3aTelld MBIIIM Ha KHONKY M TAaCHET IPH YXOAe YyKa3aTels C
KHOIIKH.

Jlaboparopnas padora Ne 10

esb 1 nopsaaoK padoThbl
[T03HaKOMHUTBCS C OCHOBHBIMHM KOMIIOHEHTAMHU YIIpaBJiIeHUs Ha si3bike CH.

[TopsinoK BBIMOIHEHUS paOOTHI:
—  O3HaKOMMThHCS C OMKUCAHUEM JIA0OPATOPHOI pabOTHI;
—  TOJYYMTb 33JaHHE y MperoaBares;
—  HamMcaTh IporpaMMy M OTIIaIuTh €€ Ha OBM.

3aganus:
Co3natb POEKT, CoiePKAIMH CJIeyI0N[He KOMIIOHEHThI:

1 - ComboBo0X, no3BoJistomninii BEIOpaTh U3 CIrcka B 8§ 3j1eMeHTOB (* - ¢
BO3MOKHOCTBIO JIOTIOJTHCHUS Yepe3 BHyTpeHHee OKHO TextBox):

a. THUI Kypcopa;
b. uBer Ghopmsr;
C. cruib mpudra Ha Gopme;

d. *pasmep dopmsr;
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e. *3arosioBoK ()OpMHI.

2 - RadioButton — nepexirouatenb (CIHCOK MEPEKITIOYATEICH OpraHU30BaTh
UCTIOJB3Ys KoMnoHeHT GroupBox):

a. tuna pamku ¢popmbl (He MeHee 6);

b. monoxxenust GopMbl Ha FKpaHe: 2 TPYIIIBI IO 3 TMOJI0KEHUS B KOKIOH
rpymre;

C. pasmep upudra hopmsl (He MeHee 6);
d. mBer Qopmsl (He MeHee 6).

3 - Berkimrouaresin CheckBox (B myHKTax €-g He HCIOJIb30BaTh CBOMCTBA THIIA
Visible u Enable). Ilepektouarenu peaqn3oBaTh Ha ypOBHE IPOrPAMMHOTO KOJa C
MHUIHAIN3alKien B KOHCTpyKTOpe hopMbl. i KaskI0r0 KOMIIOHEHTa Ha3HAYUTh
HE00X0aUMble 00paOOTUNKH COOBITU.

a. KHOIIKM CUCTEMHOIO MEHIO;
b. moxckasok;

OYMCTKH/BOCCTAaHOBIIEHHS 3ar0JIOBKa (POPMBI

o o

3alIPCIICHUA 3aKPBITHUA IIPUITOKCHUA

@

3aIpenicHIe U3MEHEHHS BBIKITFOUATEIICH;
f. sanpemenus n3menenuii B ComboBox;

g. 3ampelneHus u3MeHeHui nmepekirouateneii RadioButton.

4 - Mento ¢popmbr MenuStrip. Ha dopme pacnionoxen kommnoneHT ListBox1 B
KOTOPOM 3a/J1aHbl ynciia. MeHro (popMbl JOJDKHO COJEPKATh CIEAYIOIINE KOMaHIbI:

1. Bo3MOXHOCTB I[O63,BJ'ICHI/IH YHUCCI B CIITMCOK U YAAJICHUSA BBIACJICHHOI'O
DJICMCHTA U3 CIIMCKaA.

2. BO3MOXHOCTb BBITOJHEHHUS CIEIYIOIINX OMEpaliHii:
OnpenenuTs:

a. KOJMYECTBO U CyMMY YETHBIX YHCEIL;

b. mpousBeneHue NEPBBIX 3 MOJTOKUTEITBHBIX YUCEIT;

C. BCC MOJIOKUTEIIbHBIC YUCTIA,

d. cpemHee reOMETPUYECCKOE MOJIOKUTEIBHBIX YUCEIT;

€. €CTb JIU CPENM YHCEN XOTh OHO HYJIEBOE;
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f. ecTb M cpenu nepBBIX 5 YKces XOTsA Obl OAHO HEUYETHOE, €CJIM €CTh, TO 3TH 5
Yyrcell BHECTU B OTIENIbHBIN cniucok ListBox2;

g. €CTb JIU CPEeH MOCIEIHUX S5 YUCEN XOTA ObI OJJHO YETHOE, €CJIU €CTh, TO 3TH
5 4uces BHECTH B OTIENIBHBIN criucok ListBox2;

h. CCTh JIn cpez[H DJICMCHTOB CIIMCKA C HCUCTHBIMU HOMepaMI/I XOTh OJINH
HYJIEBOM, €CIIH €CTh, TO 3TU 3JIEMEHTHI BHECTU B OTJICJIbHBIN CITHCOK
ListBox2.

5. KontekctHoe Mento ¢popmbl ContextMenuStrip. Ha ¢popme pacnionoxen
komnoHeHT ListBox1 B koTopom 3anucansl ctpoku. KoHTekcTHOE MEHIO
koMmrioHeHTa ListBox1 momkHO comepxkaTh CIEIyIONTUE OTepaIliu:

Haiitu:
KOJINYECTBO CTPOK, B KOTOPBIX HET LUPD;

d
b. cTpoku, OKaHYMBAIOIIUECS HA PYCCKYIO OYKBY;

134

TCKCT, COCTaBJICHHBIN U3 CTPOK MaKCHUMaJIbHOM U MUHUMAJILHOU JJINHBI;

d. TCKCT, HOJ'IyLICHHI)II‘/JI IMOCJIC YOaJICHUA HpO6CJIOB N3 HCYCTHBIX CTPOK U
YABOCHUA HpO6€JIOB B YCTHBIX CTPOUYKAX,

€. CTPOKH B KOTOPBIX COAEPKUTCA MAKCUMAIBLHOE KOJIMYECTBO PAZTUYHBIX
CHUMBOJIOB;

f. CTpoku B KOTOpBIX €CTh CJIOBA «IIEPEBEPTHIIY (HampuMmep: aOBrreoa);

J. CTPOKHM C MAaKCUMaJIbHBIM KOJIMYCCTBOM CJIOB HAYMHAIONINUXCS C IEPBOTO
CHMBOJIa CTPOKH.

I[J'Iﬂ Ka>XKI0ro KOMIIOHCHTA OIIPCACIINTD ITIOACKA3KY.

BapuaHTbl 3a1aH1I OPEAETSAIOTCA COTJIACHO CIUCKA CTYJCHTOB B TPYMIIE.

Bapuantbi
Ne 1 2 3 4 5
1 a a ad af bd
2 b b be dg cf
3 C C cf ch ad
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10

11

12

13

14

15

16

17

18

19

20

ae
bf
cg
ad
be
cf

af

ac
bd
ce
af
dg
ce
ad

be

ad
be
cg
ae
bd
cf
ad
bh
cd
ag
bd
ce

bf

ad

be

cf
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TEMA 8. PASPABOTKA MHOI'OOKOHHBIX MMPUJIOKEHUIA.
CTAHIAPTHBIE OKHA JTUAJIOTA. PANJIOBBIE TUIIbI TAHHBIX.

JlaGoparopnas pa6ora Ne 11

Heab 1 nopsaaok padoTsl

[To3HakoMuUTBECS ¢ GailmoBaMu THUMIAMU W CTaHAAPTHBIMU JUATOTaMH JJIs
paboTel ¢ aitnamu Ha s3bike CH#.

[TopsimoK BBIMTOMHEHUS paOOTHI:
—  O3HaKOMMTHCS C OIKUCAHUEM JIA0OPATOPHOI pabOTHI;
—  IOJYYMTb 33JjaHHE y MPerolaBaTers;
—  HamMcaTh IporpaMMy M OTIIaIuTh ee Ha OBM.

3ananus:

1. C moMomibto CTaHIaPTHOTO JIMajora BeIOpaTh Manky U 3arpy3uTh U3 HEE B
ListBoX Bce Ha3BaHUS TEKCTOBBIX (DAIIOB.
[lepenucare U3 TEKCTOBBIX (haillIoB, Ha3BaHHS KOTOPHIX BbIACIcHB B LiStBox B
JPYTO¥ TeKCTOBBIN (haiii, 3amanubiid ¢ momompio SaveFileDialog:
d. HEYETHBIE CTPOKHU;
b. crpokwu, B KOTOpBIX HET UGD;
C. BCE CTPOKH, KPOME MYCTHIX;

OmnpeneuTh B TEKCTOBBIX (Daiiinax, Ha3BaHUS KOTOPBIX BblaesieHbl B LiStBOX:
d. KOJIMYECTBO CTPOK B (aiiie;
b. konm4yecTBO CHMBOJIOB B (haiiie;
C. KOJIMYECTBO CHMBOJIOB B MOCIIEIHEN CTPOKE.

3arpy3uTh TeKCTOBBIN (aitn B kommoneHT ListBox. [lepenucars B npyroit
TEKCTOBBIN (aiin:
a. CTPOKH CITMCKa B 0OpaTHOM MOpsIKe (TIOCIEAHSS, TPEATOCICIHSIS. . );
b. BbIIEICHHBIC CTPOKHU;
C. CTPOKH OTCOPTUPOBAHHOTO CIIHCKA.
Jlns BeIOOpa (haiyioB ucmonb3oBarh cranaaptaeie nuanorn OpenFileDialog u
SaveFileDialog.

2. 3amaH TeKCTOBBIM (aiiy, B CTpPOKax KOTOPOTO Yepe3 MNpoOen COIAepKUTCS
uH(pOpMaIMs COTJIACHO 3aJlaHvs (BapuUaHT 3aJaHusl OMpPEACNAeT COIIaCHO
CIIMCKA CTY/ICHTOB B TPYyMIIE).

HeoOxoaumo npeaycMOoTpeTh CIeayoIne Onepauu:

e BO3MOXXHOCTH COXPAaHCHHS JAHHBIX U3 TEKCTOBOTO (haiiina B Xml dait;
¢ BO3MOXHOCTB 3arpyxaTh JaHHbIe u3 XMl daiina ciemayromum oopa3om:

[Ipumep: TekcToBblii (aiia COmEepKUT B CTpokax (uepe3 mpoles) CISAYIONIYIO
nH(popMaIuio:;
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®amunusa Mms OtuectBo Ynuua Jom Kaptupa
dopma 17151 0TOOpaskeHUs TaHHBIX U3 XM daiiia BRIVISIIUT CIASTYOINAM 00pa3oM:

rﬂHFﬂrml I.':' El'_ih_,

Dain  3anaHuA

o

Pamunue Mma OtuecTtso:

[Vlsaros Wea+ Vearosis Ymauz:  Mnonepcras

MNetpos MNetp MNetpoBuy
Cupopos Cupop Cupopoewy Howm: |5

Keapmapa: 14

'~ J

e IPHU BBIACICHHA COOTBETCTBYIOIIEro dieMeHTa u3 ListBox momkHBI
0TOOpa)kaThCsl JaHHBIC COOTBETCTBYIOIICH 3amucu u3 Xml daiina;

o TIPEAYCMOTPETh BO3MOXKHOCTH OOABJICHUS, YIAJICHUS W HM3MCHCHUS
naHHBIX B XM daiine;

« (opMHpOBaHHE KapTOYKHM BbIICICHHOW 3ammcu B word, excel, pdf
(bhaisl;

e BCC OIEPALMHU JOJDKHBI PEATU30BBIBATHCSA YEepPe3 MEHIO U KOHTEKCTHOEC
MEHIO.

BapuaHTsl 1711 BTOPOro 3aJaHus:
3ananme 1.
B texcToBOM (haiinie XpaHUThCA clieayronias UHGOpMaIIus:
—Ha3BaHUE TPy3a,
— HOMED BaroHa,
— CTOMMOCTb NEPEBO3KH,
— J1aTa OTTPY3KH,
— J1aTa BO3Bpara BaroHa.
Onpenenuth OOIIYyI0 CTOMMOCTH TMEPeBO30K. MHopMaiuio BbIIaBaTh B BUJC
COOOTIICHHSI.

3ananue 2.
B texcToBOM (haiinie XpaHUThCA clieayronias HHGOpMaIus:
— HOMEP MOCHUIKH,
— BEC MOCHLIKH,
— 1IeHa,
— J1aTa OTIPABKH,
— IMIYHKT Ha3HAYEHHUS.
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OmnpenenuTs CpeaHUI BeC MOChUIOK. MHpOopMalHio BeIJaBaTh B BUJI€ COOOIIEHUS.

3aganue 3.
B TexcToBOM (aiinie XpaHUThCS ciaeayromas HHpopMaIus:
— Ha3BaHUE TOBapa,
— Ha3BaHUE GUPMBI-TIPOU3BOJUTETI,
— IIeHa,
— KOJIMYECTBO,
— J1aTa MOCTYTUJICHUS Ha CKJIA/.
Omnpenenuts OOIIYI0 CTOUMOCTH TOBapoB. MH(popMaIuio Bbl1aBaTh B BUIE
COOOIIIEeHUSI.

3ajganue 4.
B texcToBOM (haiinie XpaHUThCA clieayromias HHGOpMaIIHs:
— HaUMEHOBaHWE TOBapa,
— MECTO TOKYIIKH,
— IIeHa,
— J1aTa TOKYTIKH.
OnpeaenuTsb 00IIYI0 CTOUMOCTH OKYTNOK. HpopMaiiuio BeIJ1IaBaTh B BUJIC
COOOIIICHHS.

3axanue S.
B texcToBOM (haiinie XpaHUThCA clieayronias nHGOpMaIIus:
— Ha3BaHUE 3aKa3a,
— JlaTa 3aKasa,
— CTOMMOCTb,
— KOJI UCTIOJTHUTETIA,
— JaTa BBITIOJIHCHUS.
OmnpenenuTh OOITYI0 CTOUMOCTD 3aKa3oB. Hdopmalinio BeIaBaTh B BUE
COOOILIEHUSI.

3ananue 6.
B tekctoBOM (aiine xpaHUThCS cienyromas nHGopMaIus:
- ®.1N.0.,
— JIOJKHOCTb,
— OKJIaJ,
— JlaTa MOCTYIUIEHUS Ha paboTy,
Onpeaenutsb cpennuii oknaa. Madopmaluio BeI1aBaTh B BUJIE COOOIICHUS.

3amanue 7.

B tekctoBOM (haitne xpaHUThCS ciemyromnias nHOOpMaIus:
— damunus BiIaJeblIa,
— HOMEpP aBTOMOOMIJIS,
— MapKa aBTOMOOWIIS,
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— J1aTa BBIITyCKa,
— JlaTa perucTpaluu.
BriBecTH Bcex BiajienblieB aBTOMOOMIIEH ykazaHHo Mapku. UHdopmaruio
BbIJIaBaTh B BUJIE COOOIIICHUS.

3aganue 8.
B texcToBOM (haiine XpaHUThCA clieayronias HHGOpMaIus:
- d.N.0.,
— BEC,
— pocr,
— J1aTa poXKACHUS,
— 11011,
— MECTO POXKJICHHUSI.
OnpeaenuTh KOJIWMYECTBO YETIOBEK, Yei Bec Ooblie 3aganHoro. Mudopmariuo
BBIJABaTh B BHJIE COOOIICHUS.

3ananue 9.
B texcToBOM (haiinie XpaHUThCA clieayromias HHGOpMaIHs:
— mudp KHUTH,
— Ha3BaHUE,
— aBTOP,
— JaTa NOCJICAHEH BhIJIA4H,
— TOJI U31aHUs.
OnpenenuTs KOJTUYSCTBO KHUT YKa3aHHOTO aBTopa. MH(popMaIiio BeI1aBaTh B
BHUJIE COOOILIEHUS.

3ananme 10.
B tekcToBOM (haiine xpaHUThCS cienyromas nHGopMaIus:
— HOMeEp Ouiera,
— HOMEp perica,
— 1I€Ha,
— JaTa MpoJaxH,
— (haMuIus Kaccupa.
OnpeaenuTs CyMMY M KOJTUYECTBO MPOIaHHBIX OuieToB. MHbopmaIuio Bel1aBaTh
B BHJIE COOOIIIEHUS.

3ananmne 11.
B tekcToBOM (haiine XxpaHUThCS cienyrouas nHdopMarus:
— MIYHKT Ha3HA4YEHHUS,
— HOMEp perica,
— CTOMMOCTE OmIIeTa,
— Ha3BaHME ABUAKOMITAHUU.
Omnpenenuts o01iee KOINYECTBO PEMCOB, BBITOIHIEMbBIX YKa3aHHON
aBrakommanueil. lapopMannio BeI1aBaTh B BUIE COOOIICHUSI.
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3aganue 12.
B TexcToBOM (aiisie XpaHUTHCS CleAyIoas HHPOPMAIIHS:
— HAaMMEHOBaHUE 000PYIOBaHUS,
— J1aTa TOKYIIKH,
— CPOK rapaHTHH (B MecsIax),
— CTOUMOCTb,
— (upMa-TIpON3BOIUTENb.
OnpenenuTs CpeIHUN CPOK (B MecsIax) rapanTuu. MabopMainio BeI1aBaTh B
BUJIE COOOIICHHUS.

3ananue 13.
B texcToBOM (haiine XpaHUThCA clieaytomias UHPOpMaIIHs:
— ®.N.0. cTyneHTa,
— (haKyIbTeT,
— KypcC,
— JaTa poXKIACHUS,
— MECTO POXKJICHHSI.
Omnpenenuth o0lee KOJTUYECTBO CTYJICHTOB YKa3aHHOTo Kypca. MHdopmarutio
BbIJIaBaTh B BUJIE COOOIIICHUS.

3ananue 14.
B texcToBOM (haiinie XpaHUThCA clieayronias nHGOpMaIIus:
— @.1.0. namueHTa,
— J1aTa poXKACHUS,
— JlaTa TOCeIIeHHUs Bpaya,
— JIMarHo3,
— TIOJI.
OnpenenuTs KOTUYECTBO MAIIMEHTOB, KOTOPHIM OBLT MTOCTABJIEH YKa3aHHbBIN
nuartos. MHpopMmaluio BeI1aBaTh B BUJIE COOOIICHHUS.

3ananue 15.
B tekctoBOM (aiine xpaHUThCS cienyromas nHGopMaIus:
— Ha3BaHWEC BATIOTHI,
— IIeHA TIOKYTIKH,
— TIeHa TIPOTAXKH,
— nara,
— Ha3BaHUE OaHKa.
Onpenenuts CPEAHIO PA3HULLY MEXTY EHOW MPOJAXKUA U [IEHOM MOKYIKH IS
yKa3aHHOU BatoThl. MIH(GOpMaInio BeI1aBaTh B BUJIE COOOIICHUSI.
3ananue 16.
B tekctoBOM (haitne xpaHUThCS ciemyromnias nHOOpMaIus:
- Iopoj1a co0aKH,
- TOJl POKJICHUS,
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- KJIMYKa,
- JlaTa perucTpauuu,
- ®.N.0. Baagenblia.
Haiitu cpennuii Bo3pacT cobak il ykazaHHOM nmopoabl. H(popMaliuio Be1aBaTh B
BUJE COOOIIIECHUS.
3aganue 17.
B TekcToBOM (haiiie XxpaHUThCS cienyronas nHGopMarus:
- KOJI 3aJJaHusl,
- ©.1.0. ucnomuuTens,
- KOHTPOJIbHBIN CPOK BBHITIOJHEHHUS (B AHSX),
- 1aTta BbIJA4YM 3a/1aHUs,
- 1aTta BBITIOJIHCHMUS.
Haiitu 00111y10 NpoAOIKUTENBHOCTD BBIITOJIHEHUS 33JaHUM 1T YKa3aHHOTO KOJIa
3amanus. UHpopmaluio BeIIaBaTh B BUJE COOOIICHHUS.
3ananue 18.
B tekcToBOM (haitie xpaHUThCS cienyronas nHGopMaIus:
- HA3BaHUE MPOIYKIINH,
- CTOUMOCTb 32 €IMHUILLY,
- KOJINYECTBO,
- JlaTa BBIITYCKa,
- U3TOTOBUTEIIb.
Haiitu 00111y10 CTOUMOCTD MPOAYKIIWHU JJISl YKA3aHHOTO HAa3BaHUS MPOAYKIIUH.
Nudopmaiuio BbIJ1aBaTh B BUAE COOOIICHUS.
3ananue 19.
B texcToBOM (haiinie XpaHUThCA clieayromias UHGOpMaIIus:
- ®.1.0.,
- JlaTa 3aKJIFOUYEHUS] KOHTPAKTA,
- CPOK JECHUCTBHUS KOHTPAKTA,
- IOJKHOCTb,
- OTHEd,
- OKJIaJ.
Haiitu cpennuii pa3mep okiaaa s ykazaHHOTo oTiaena. MHpopMaruio BeI1aBaTh
B BUJIE COOOLIEHMUS.
3aganmue 20.
B texcToBOM (haiinie XpaHUThCA clieayronias HHGOpMaIus:
- Ha3BaHue (HUPMBI,
- KOJIMYECTBO aKIIUM,
- CTapTOBad LICHA aAKIIUH,
- [IEHA MPOJAXKH,
- J1aTa MPOJAXKH.
Haiitu o01iee KoIM4ecTBO akIMi, MPOAAHHBIX I10 IISHE, MPEBBIIIAOIICH
CTapTOBYIO IeHY B 1,5 paza mist ykazanHout ¢pupmsl. MHbOpMaInio Bei1aBaTh B
BUJIE COOOIICHHUS.
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JlaGopaTtopHasi paGora Ne 12

Heab 1 nopsaaok padoTsl
[To3HakOMUTHCS € pa3pabOTKOW MHOTOOKOHHBIX MPUIOKEHHUH Ha si3bike CH.

[TopsinoK BBINOJIHEHUS paOOTHI:
—  O3HAKOMMTHCS C ONMMCAHUEM J1a00paTOPHOU padoTHI;
—  IOJIyYHTb 33JJaHUE Y IIPENOIaBaTelIs;
—  HamucaTh NporpaMMy M OTJIAJUTh ee Ha DBM.

3apanuda:

BapI/IaHT 3aJaHu:A OIIPCACIIACTCA CICAYIOIUM o6pa30M: OCTAaToOK OT ACJICHUA Ha
TPpHU HOMCpaA CTYACHTA B I'PVYIIIIC.

Obuue mpebosanus K noav306amesibCkomy unmepgheiicy:

1. Ha skpane mnosBasiercas Ha 20 cexyHna ¢opMa-3acTaBka C IPOU3BOJBHBIM
rpaguueckuM n300paXKeHUEM U TEKCTOBOW MH(pOpMaLUeld O JaHHOM IPHIIOKEHUU.
Jlanee 3amyckaercsi TPUIIOKEHUE C BO3MOXKHOCTBIO CO3/IaHUS, OTKPBITHS,
U3MEHEHMs] W  CcOXpaHeHus (¢aiina 1o TUIY JJIEKTPOHHON  TaOJIUIIbI
(MHOTOIOKYMEHTHBIN UHTEPENC).

2. IlpunioxeHue AOIKHO COAEPKaTh:
MeHI0 Npu10KeHu:

Paborta c daitnamu:

co3manue (Qaitna coocTBeHHOTO Popmara,
OTKpbITHE (haiisa coOCTBEHHOTO hopmara,
3aKkpbiTUE (aitna cobcTBeHHOTO (hopmara,
coxpaHeHue (¢aina coocTBeHHOTrO hopMmara,
coxpaHeHue Tabnuisl B daitn popmara Excel,
coxpaHeHue TabnuIsl B daitn popmara Word.

OKHO:

PAaCIIOJI0KCHHUC OKOH KaCKaaOM,
PaCIIOJI0KCHHUC OKOH BEPTHUKAJIBHO,
PAaCIION0KCHUC OKOH I'OPU30HTAJIBHO.

3amanue:
(commacHo BapuaHTa).

IManesb MHCTPYMEHTOB € OBICTPHIMHM KHONKAMH, Ka’KIasdl KHOMKA 0JIKHA
CO/leP:KATh  COOTBETCTBYIOIIYIH)  MOACKA3KY  COIVIACHO  NPOM3BOIUMOIA
onepanuu. KHONKHU 10/KHBI 1y0IMPOBAaTh CHCTEMHOE MEHIO.
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KoHTekcTHOE MeHI0 1J11 Pa00ThI TYeKaMHU Ta0IUIIbI.

3. IlpenycMOTpeTh MEXaHHW3M BBOAQ, W3MEHEHHUS W ynaleHus HHGOpManuu M3
sYeeK, BO3MOKHOCTD PACIIO3HABAHUS TEKCTOBOM M YMCIIOBOM MH(OPMAIUH.

4. Co3nanue nuarpaMMabl 10 BBIJICJICHHOMY JIHAIa30Hy.
3aoanue Nel()

]_IJ'ISI YHUCJIOBOM HH(i)OpMaHI/II/I: BO3MOXHOCTB IIOACYCTAa CYMMBI 3HAUCHUU B
BBIACJICHHBIX sSlYCMKaxX WM M3 YKAa3aHHOTO Jualla3oHa, IIPpXU HCBO3MOXXHOCTH
BBIIIOJTHCHUS BBIAATH COOTBCTCTBYIOIICC COO6HICHI/I€.

JIsist TeKCTOBOM MH(OpMAIUU: 3aHECEHHE B SYEHKY CTPOKH IMOJIy4aeMoOu B
pe3yabTare BbIOOpa M3 BBIICTICHHBIX SYEEK WM C YKa3aHHOTO Juarna3oHa BCeX
CJIOB HaYMHAIOMUXCs Ha OykBy "A", B clIydyae HEBO3MOXXHOCTH HAWTH TaKUE CIIOBA
BbIJIaTh COOTBETCTBYIOIIEE COOOIICHHUE.

3aoanue Nel

JUist yucnoBoi MHGOPMALIMK: BO3MOXXHOCTH MO/ICYETA CPEHETO 3HAUYECHUS B
BBIJICTICHHBIX SYEMKAaX WIM M3 YKAa3aHHOIO JWalla3oHa, NPU HEBO3MOKHOCTH
BBITIOJIHEHHS BBIATH COOTBETCTBYIOLIEE COOOLICHHUE.

JUist TeKCTOBOM MHQOpMaNMuU: 3aHECEHUE B SAYEUKY CTPOKH IOTYy4aeMOMl B
pe3yabprare BbIOOpa M3 BBIJIEICHHBIX SYEEK WM C YKa3aHHOIO Juarna3oHa BCeX
CJIOB, JJIMHA KOTOPBIX MEHbIIE 4 CHUMBOJIOB, IPU HEBO3MOKHOCTH HAWTH TaKHE
CJIOBA BBIJaTh COOTBETCTBYIOLIEE COOOIIEHHE.

3aoanue Ne2

I[JIH YHUCIIOBOM I/IH(bOpMaI_[I/II/IZ BO3MOXXHOCTb IIOACYCTA KOJIMYCCTBA YCTHBIX
qUCCI B  BBIACIICHHBIX sSYeMKax MWId U3 YKAa3aHHOT'O  OHWalla30Ha, IIpH
HCBO3MOKHOCTH BBIIIOJIHCHHUS BBIAATh COOTBCTCTBYIOLICC COO6HIGHI/IG.

Jlsist TekcTOBOM MH(OpMAIUU: 3aHECEHHE B SYEHKY CTPOKH IMOJIy4aeMOu B
pe3ynbTaTe BbIOOpAa M3 BBIJCICHHBIX SUYE€EK WJIM C YKAa3aHHOIO JHMara3oHa BCeX
CIIOB, B KOTOPBIX ecThb cioBocouyeTanue "Del", B ciydae HEBO3MOXHOCTH HaNTH
TaKHe CJI0Ba BbIIaTh COOTBETCTRYIOIIEE COOOIICHNE.
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TEMA 9. OPTAHU3AIIUSA MEXAHNU3MA DRAG&DROP.
Jlaboparopnasi padora Ne 13

Heab u nopsaaok padoTsl

[To3HaKOMHUTBCS C OpraHu3aluedl u peanusamnued mexanuzma DragDrop na
si3pIke CH.

[TopsimoK BBIMTOTHEHUS paOOTHI:
—  O3HAaKOMMTHCS C ONKUCAHUEM JIA0OPATOPHOI pabOTHI;
—  IOJYYMTb 33JaHHE y MIPenoiaBaTes;
—  HamucaTh NpOorpaMMy M OTJIAJUTh ee Ha DBM.

3ananus:
OO01ree 1151 BceX BAPUAHTOB!

HpI/I Ha)kaTuM KiaBuiu ESC IIpHu ICPCHOCC UJIN KOIIMPOBAHUU IIPOUCXOOUT
OTMCHA OIICpaIiiu.

Bapuantsl 3a1aHuii:

BapuaHnt 3aganus onpenensieTcs CaeayomuM 00pa3oM: OCTaToK OT ACJICHHUS
Ha TPU HOMEpA CTYJEHTa B IpyIIIE.

3aganune Ne(

Cospmaiite mpoekt, comepkamuii 2 crucka ListBox m aBe kHomkm Button u
o0eCTeunBaIOIINKA PEIICHHUE CIICTYIONINX 3a/1a4:

1. 1 xkHOMKa COXpaHseT JaHHbIe B (haiil U3 IEPBOroO CIHUCKA.
2. 2 KHOTIKa BBIBOJUT COJICPKUMOE U3 ITOTO (paiiia BO BTOPOIl CITUCOK.

3. IlepeHoc BBIFICNEHHBIX CTPOK M3 TEPBOIO CIKCKA M OOpAaTHO METOAOM
DragDrop:

- ¢ xiapumamu Alt + C mpoucxoauT KonMpoBaHUE CTPOK;

- IIPU MIEPEHOCE CTPOK M3 OTHOTO CITUCKA B JAPYrOM MCTOYHUK MEHSET LBET
Ha KPacCHBIW, 10 OKOHYaHUU ITIEPEHOCA HA CTAHIaPTHBIN;

- IIpU KOITMPOBAHHWHU IBET MCTOYHHWKA MCHACTCSA Ha 36HéHBII>i, I1I0 OKOHYaHHH
KOIMIMPOBAHUSA HaA CT&H,Z[&pTHBIfI.

4. Tlpu Haxxatuu Ha knapuiny Del BeienieHHbIC CTPOKH YIANSIOTCS U3 CIKCKA.

3ananme Nel
CosmaiiTe mpoOeEKT, coaep Kaiinii kKoMrmoHeHThl TextBox, Button, ListBox, label u
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00ecIIeunBaONINA PElIeHUe CISAYIOMUX 3a1a4:

1. KHomka mO3BOJSET COXPaHATH/BBIBOAUTH JaHHBIC B/U3 (haiija, MEHAS MpHU
Ha)KaTUU COOTBETCTBYIOIIEE HA3BaHUE IS MOCIIEAYIONIEH Omepaliii.

2. MeTka oTpakaeT NPOU3BEACHHYIO OINEPALMI0O COXPAaHEHUS WM BBIBOJAA
JTAaHHBIX.

3. IlepeHoc wnm KOMMPOBAaHWE BBIIECICHHOW YacTH CTpPOkHM u3 TextBox B
cnucok metogom DragDrop:
- ¢ kaBumamu Ctrl + D mpoucxoqut KonupoBaHHE CTPOKH;
- ipu niepeHoce u3 TextBoX B criucok MCTOYHHUK MEHSET IBET Ha CUHUM, 110
OKOHYaHUU TEPEHOCa Ha CTaHIapTHBIN;
- IpU KONMPOBAHMM HCTOYHMK MEHSIET CBOW I[BET Ha KpacHBIM, IO
OKOHYaHUU KOIIMPOBAHUS HA CTaHJIAPTHBIH;

4. npu Haxatuu KinaBumu Shift cnumcok oummaercs, a nmpu Haxaruu Shift+
Del ounmaercs TextBox.

3ananme Ne2

Cosnmaiite mpoekT, coxepkammii kommoHeHTel Tpu CheckBox u ComboBox
00€CIIeYMBAIOIINI PEIICHHS CACTYIONUX 3a71a4:

1.
2.

B ComboBox coneprkarcs mazsanus CheckBox.

BreiOpannoe HasBanme B COmMboOBOX mnepeHOCHTCS WM KONUPYETCS C
noMoIibio Mmexanuzma DragDrop u cranoButcs HazBanueM CheckBox:

- B 3aBUCHUMOCTH OT (UaXkka, eciu (GIakoK YCTaHOBICH, TO Ha3BaHHUE
U3MEHSETCS, B IPOTHUBHOM CJIydae BBIIACTCS COOOIEHHE O HEBO3ZMOXKHOCTH
HepeHoca;

- ¢ kiapumamu Alt + K porcxoauT konmupoBaHUe Ha3BaHUS;

- IIPA NIEPEHOCE HA3BaHUS MPUEMHHUK M3MEHSIET CBOM L[BET HA 3€JICHBIN I10
OKOHYAaHWH MEPEHOCA HA CTaHIAPTHBIM;

- P KONHMPOBAHWHU LIBET UCTOYHUKA MEHSETCS HAa CUHUW, MO0 OKOHYAHUU
KOIUPOBAHUSA HA CTaHIAPTHBIM.

Haxxarue knonok Ctrl+Shift+P Bo3Bpariaer Bce B HCX0HOE COCTOSTHUE.

[Mpu Haxkarun wiapum F10 wimm Alt +X dopma MUHMMU3HPYETCS B HHU3Y
JKpaHa.
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C#.

TEMA 10. HTOCTPOEHHUE TPAGNYECKHX N30BPAKEHUM.
Jlaboparopnasi padora Ne 14

Heab u nopsaaok padoTsl
[To3HAaKOMUTBECS ¢ OCHOBHBIMM T'pa()UUECKUMU HHCTPYMEHTAMHU Ha SI3bIKE

[Topsiiok BBITTOJIHEHHS paOOTHI:
—  O3HAaKOMMTHCS C OIIMCAHUEM JIAOOPATOPHOM pabOThI;
—  IOJIy4MTb 33JlaHUE Y IIPENOIaBaTelIs;
—  HamucaTh NpOorpaMMy M OTJIAJUTh ee Ha DBM.

3ananus:

|. [ToctpouTh 0OBEMHBIN YEPTEK, COMIACHO BapUAHTA, U OOCCIIEUUTh U3MEHEHUE
€ro pa3MepoB U NEPEMEILICHHE:

a. 00BEKT yepTexa onucarb yepe3 COOCTBEHHBIN Kacc;

b. mocme  ycTaHOBKM  HOBBIX  pa3MepoB (B KOMIIOHEHTax
NumericUpDown)  momkHa  MPOUCXOIMTH aBTOMaTH4eCKas
NEPEPUCOBKA YEPTEKA;

C. IpU KaXJOM Ha)KaTUU NPaBOM KHONKH MBIIIM HAa OOBEKT JIOJKEH
MIPOUCXOANTh CIBHUI HA OMNpEACICHHbId mmar (y4ecTb peajbHbIe
pasMepsl GOpMBI);

d. HempepeIBHOE  TEpeMEIICHWe W  OCTAaHOBKA TIpU  BBIOOpPE
COOTBETCTBYIOUIETO IYHKTa KOHTEKCTHOIO MEHIO 00beKTa (y4ecTh
peasbHbie pa3Mepbl POPMBI).

1. B TpeyronbHOW mnOHUpamMuie MOCTPOUTh CEUEHUE, MAPAIIIEIBLHOE

OCHOBAHHIO.

2. B TpeyronpHOM nUpaMuzie IMOCTPOUTH CEUYEHWE, NPOXOAALIEE YEPE3

O0KOBOE peOpo M MeIMaHy OCHOBAHUSI.

3. B TpeyronpHOW nupaMusie NOCTPOUTHh CEUEHUE, MPOXOAAIIEE Yepe3 OAHY

U3 CTOPOH OCHOBAHUS U CEPEMHY MPOTUBOMOIOKHOTO pedpa.

4. B TpeyronpHOM NHpaMUjlie MOCTPOUTH CEUYEHHUE, MPOXOJsIIee dYepe3

CPEIHIO JIMHWUI0O OOKOBOM TpaHM ¥ MPOTUBOIOJIOKHYIO BEPIITUHY

OCHOBAaHHSI.

5. B TtpeyrosbHOM mnUpaMuAEe NPOBECTH CEUYEHUE, MPOXOASIIIEE YEPE3

CTOPOHY OCHOBAHUSI 1 HAKJIIOHEHHOE K OCHOBaHUIO 1o yriiom 30°.

6. B mpaBWIBHOW YETBIPEXYTOJBHOM NHUPaMUIAE MPOBECTH CEUYCHHUE,

IPOXOASALIEE YEPE3 AUArOHAIb OCHOBAHUS U BEPIINHY MUPAMUIBI.

7. B mnOpaBWIbHOM YETBIPEXYTOJIBHOW IHUPAMUIE IIPOBECTU CEUYECHHUE,

MIPOXO/ISINEe Yepe3 AUaroHalb OCHOBAHUS U CEpeHy OOKOBOTO pedpa.

8. B mnpaBuUNbHOW YETBHIPEXYrOJIBHOM NHUPAMUAE MPOBECTH CEUYCHHUE,
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MPOXOJIAIEEe 4Yepe3 UaroHajlb OCHOBAHUS M HAKJIOHEHHOE K IUJIOCKOCTH
OCHOBaHus noj yriom 30°.

9. B mnpaBWIbHOW 4YETHIPEXYTOJbHOW NHMPAMHUJIE IIPOBECTH CEUYECHUE,
NapajuIeIbBHOE OCHOBAHUIO U IIPOXOIAIIEE YEPE3 CEPEAUHY OOKOBOrO pedpa.

10. B mnpaBuibHON 4YETHIPEXYTOJIbBHOW MHpaMUlie TMPOBECTH CEUYCHHUE,
IPOXOJIAIlee Yepe3 BEPIIMHY MUPAMHUAbl U MEPIECHIANKYISIPHOE MIOCKOCTH
OCHOBaHHMSI.

11. B mpaBuibHOW 4YETHIPEXyrojdbHON MHpPaMUJIE TMPOBECTU CEUYCHHUE,
IPOXOJIAIIEe Yepe3 OAHY U3 CTOPOH OCHOBAHUS U CEPENIMHY BBICOTHI.

12. OcHOBaHHME YETBHIPEXYTOJbHOM mUpamuabl — pomO. BepmmnHa
MUPaMUJIBI IPOEKTUPYETCS B IEHTP cummeTpun pomOa. [IpoBectu ceuenue,
MPOXOJISILEE Yepe3 BHICOTY OCHOBAHUS, ONMYIIEHHYIO U3 TYIIOro yria pomoa,
1 O0KOBOE peOpo, KOTOPOE MPOXOJIUT YEPE3 ATY K€ BEPIIUHY.

13. OcHoBanue nupamubpl — poMO. BepuimHa nupaMuipl IpOEKTHPYETCS B
BEpIIMHY OCTporo ymia pombOa. IIpoBecTn cedeHme, mpoxopsiiee 4depes
BEpPUIMHY MUPAMUBI U BBICOTY poM0Oa, ONYIIEHHYIO U3 TYIIOTO YyIja.

14. B MIPAMOYT'OJIBHOM IIAPAJIICIICIIMIICAC ITIPOBCCTH AUAI'OHAJIbBHOC CCUCHUC.

15. B npsAmMoyroabHOM mHapajuleenuIee TPOBECTH CEUECHHE, MPOXOSIIEE
yepe3 CTOPOHY HWJKHErO OCHOBAaHMSI W NPOTUBOIIOJIOXKHYK) CTOPOHY
BEPXHETO OCHOBAHUS

16. B mpsAMON YETBIPEXYTOJIBHOW NMPU3ME NPOBECTU CEYEHHUE, MPOXOAALIEE
4yepe3 JAMaroHajdb HIKHETO OCHOBAaHMS W OJHY W3 BEPIIHH BEPXHETO
OCHOBaHHS.

17. B npsAMoil 4eThIpEXyroJibHOW MpU3ME MPOBECTU CEYEHHUE, MPOXOASALIEE
yepe3 CTOPOHY HUKHETO0 OCHOBaHMS 1o yriioM 30° K OCHOBaHMIO.

18. B npaBUJIBHOM IECTUYTOJIBHOW MPU3ME MMPOBECTH CEYEHUE, TPOXOAALIEE
4yepe3 OJHY M3 CTOPOH HM)KHEIO OCHOBAHUSA M IIPOTUBOIIOJIOKHYIO €M
CTOPOHY BEPXHETr0 OCHOBAHMS.

19. B npsaMoOyroapHOM Mapasuliesienunene NOCTPOUTh CEYEHUE, TPOXOAAIIEE
4yepes OAHY U3 CTOPOH HUYKHETO OCHOBAHUS U OJHY U3 BEPIIMH BEPXHETO.

20. B npssMOyroJbHOM Mapajuiesienuneae NOCTPOUTh CEYEHUE, TPOXOASIIEE
yepe3 OJHO M3 €ro pedbep W TOYKY IIEpeceyeHHs] JuaroHanei
MIPOTUBOJISKAIIEH ATOMY peOpy TpaHHu.

21. B mnpaBWiIbHOM WIECTUYTOJABHOM MUpPAMHUIE TMOCTPOUTH CEUYEHUE,
MIPOXOJISIEe Yepe3 BEPIIMHY U OOJBIIYIO THaroHalb OCHOBAHUSI.

22. B npsaMOM HUIMHAPE NOCTPOUTH OCEBOE CEUEHHUE.

23. B n0OpaBuiIbHOM IIECTUYTOJbHOW MpHU3ME MOCTPOUTH CEYEHUE,
MpoXosiee uepe3 OONbIIYI0 JUaroHallb HIKHETO OCHOBAaHUS W OJHY W3
CTOPOH BEPXHETO.
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II. ObecneunTh NOCTOSHHYIO 3aKpacky oOmactu (Kpyra, JJUIMIICA, CEKTOopa,
TpCYFOJIBHI/IKa, HpSIMoyFOJ]LHI/IKa, MHOFO}/FOJ'ILHI/IKa) C BO3MOXHOCTBIO BI>I60pa nu3
ComboBox:

- BUJia QUTYpHI;
- I[BETA 3aJIUBKU;
- BUJIa KUCTH.

II1. 3arpy3uth u3 (aitna unu 6ydepa oOMeHa PHCYHOK, 00€CTIEUNTh €r0 JOPHUCOBKY
pa3HBIMH IIBETAMH M BO3MOXKHOCTH COXPAaHEHHUs pUCYHKa B aiine uiu Oydepe
oOMeHa.

IV. OOGecneunth mnepemMenieHne Ha (QOpME HECKOIBKUX PHUCYHKOB (KaXKAbId
MEPEeMEIIaeTCsl 1O OMPEACIIEHHOMY 3aKOHY) M PEaKIMI0 Ha HMX BO3MOXKHOE
nepeceueHue.

OOBEKT PpPHUCYHOK peaan3oBaTh 4yepe3 coOCTBeHHbIM Kiacc. [IpemycmorpeTs
BO3MOYKHOCTH JI00aBJIeHHE 00bEKTa PUCYHOK Ha (hopMy.
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TEMA 11. OPTAHU3ALIMSI MHOT'OITOTOYHBIX
MNPUJIOKEHUMN.

JlabopaTopnasi padora Ne 15

Leab u nopsaaok padoTsl
L{enb paboOThI — U3y4eHHE OpraHU3a[M MHOTOTIOTOYHBIX NPHIIOKEHUH.

[Topsimok BBITTOTHEHUS PaOOTHI:

CamocCTOSTeNIbHO MPOpPadOTaTh TEOPETUYECKUE OCHOBBI MO OpraHU3alUU
MHOTOITIOTOYHBIX TTPHIIOKEHHH.

BrImonHUTH 3a1aHue.

3amanue

1. Peanuzyiite nmocienoBareabHy0 00pad0TKy 3JIEMEHTOB BEKTOpa, HAIPpUMED,
YMHOXXEHHUE 3JIEMEHTOB BEKTOpa Ha 4YHCIO. YHCIO 3JIEeMEHTOB BEKTOpa
3amaercs mapamerpom N.

2. PeanusyiiTe MHOTOMOTOUHYIO 00pabOTKY 3JIE€MEHTOB BEKTOPA, HCIIONb3YS
pasfelieHne BEKTOpa Ha paBHOE YHCIO JJIEMEHTOB. YHMCIO TMOTOKOB
3anaercs napamerpom M.

3. Bwmonuute ananu3 3(p¢GEKTUBHOCTH MHOTOIMOTOYHON 00pabOTKM mpu
pasubix mapamerpax N (10, 100, 1000, 100000) u M (2, 3, 4, 5, 10).
Pesynbrarsl peAcTaBbTe B TAOIUYHON (hopme.

4.  Bpmonnute aHanu3 S(Q(PEKTUBHOCTH MNpPU YCIOKHEHUU OO0padOTKU
Ka)KZI0r0 3JIEMEHTA BEKTOPA.

5. Hccnenyiite 5>(QeKkTHBHOCTh pasfeieHUss [0 JHUala3oHy  Ipu
HEPABHOMEPHOW BBIUUCIUTEIIBHOM CJIOXKHOCTA OOpa0OTKH DJIEMEHTOB
BEKTOPA.

0. Uccnenyitite 3(pPeKTUBHOCTD Tapayieln3Ma NpH KPyroBOM pPa3iciICHUH
aneMeHTOB BekTopa. CpaBHHTE C 3((EKTUBHOCTHIO pa3leNeHUus T0
JTMAITa30Hy.

Meroanueckue ykazaHus

B pabote uccnenyercs 3ppexTHBHOCTD pacnapasieTuBaHus HE3aBUCUMOM
00paboOTKH DIEMEHTOB BEKTOpa. B mepBoM 3agaHMM B KadecTBE OOpaOOTKH
MOKHO BBIOpaTh TO WJIM WHOE MaTeMaTH4YeCKoe IMpeoOpa3oBaHHUE JIICMEHTOB
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BCKTOpaA:

for(int i=0; i<a.Length; i++)
b[i] = Math.Pow(a[i], 1.789);

MHoromorogHasi 00paboTka peamu3yeTcsl ¢ IMOMOIIbI0 00bhekToB Thread.
Ha MHOrOsiiepHOW CHCTEME MHOTOIOTOYHAs 00paboTKa MPHUBOAWT K
napaJyIeIbHOCTH BhIOTHEHUs. Kitacchl st paboThl ¢ MOTOKAMU PACIIOIOKEHBI B
npoctpancTBe umeH System.Threading.

Jlnist co3manust MOTOKa HEOOXOIUMO yKa3aTh UM pabOYero MeTosa MoToKa,
KOTOPBI MOXXET OBITh pEaju30BaH B OTIAEIBHOM KJacce, B IJIABHOM KJlacce
MPUJIOKEHUS KaK CTaTUYECKUU METON WIM B BHUJE JIIMOAa-BhIpakeHUsi. Metoj
MOTOKa JIMOO HE MPUHUMAET HUKAKUX apTyMEHTOB, JUOO MPUHUMAET apryMEHT
tuna object. 3amyck moToka oCyIecTBIsIECTCS BBI30BOM MeToa Start.

class Program

{
static void Run(object some_data)
{
int m = (int) some_data;
¥
static void Main()
{
Thread thr = new Thread(Run);
thr.Start(some_data);
}
}

JloKmaThCst 3aBepIIeHuUsT pabOTHI IIOTOKOB MOXKHO C IIOMOIIBI0 MeToAa Join:

thrl.Join(); thr2.Join();

B ¢ynkumm nmotoka HEOOXOAMMO MPEAYCMOTPETh BO3MOKHOCTh
pa3bueHus nuamna3zoHa

0.. (N-1)na yncno norokoB NThr. [Tpu 3amycke MoToka B Ka4eCcTBE apryMeHTa
nepenaeTcs MO0 «MHIEKC MOTOKAy, OMPEICIIAIONIHA 00J1aCTh MacCHUBa, KOTOPBIH
oOpabarbIBaeTCsl B JAaHHOM
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ITOTOKCE, 00 HAYaJIbHBIN U KOHCUHBIN HNHICKCHI MaCCHBA.

o, e

MHOTronoTO4YHOE BBIIIOJIHEHHUE 6y,[[€’1’ mapaJuiCJIbHbIM IIPU HAJIW4YHUHN B

BBIYMCIIUTEIBLHON CHUCTEME HECKOJIBKUX TMPOIECCOPOB (siAep MpoIeccopa).
Uwucio mporeccopoB MOXKHO Y3HATh € IMOMOIIBIO CBOWCTBA:

System.Environment.ProccessorCount;

[TapaniaenbHOE BBIMOJHEHNUE BBIUUCICHHHA TaKKe MOXKHO PEajr30BaTh C
noMoripio  kimaccop OumoOamorekn TPL (Task Parallel Library). Kiaccer
OMONHMOTEKH pacroyiararorcss B IpoctpancTBe mMmeH System.Threading.Tasks.
[TapanenbHOe BBIYHMCICHUE OMEpaIldii HaJ AJIEMEHTAMH IIUKJIA BBITOIHSICTCS C
nomortpio Mmerona Parallel.For:

Parallel.For(0, a.Length, i =>
{ b[i] = Math.Pow(a[i], 1.789); });

Jlnd ananv3a npou3BOAUTEIBHOCTH MOCIEI0BATEIHLHOTO U MapAIIEIBHOTO
BBITIOJTHEHHSI MOJKHO HCITOJIB30BaTh epeMeHHbie Trma Date Time.Hanpumep,

DateTime dt1, dt2;

dtl = DateTime.Now;

// Bb1308_@vluuciumenvHoll_npoyeoypwl,

dt2 = DateTime.Now;

TimeSpan ts = dt2 — dt1;

Console.WriteLine(“Total time: {0}, ts.TotalMilliseconds);

Taxke MOXKHO HCITOJIb30BaTh 00beKT Stopwatch npocTpaHcTBa
System.Diagnostics:

Stopwatch sw = new Stopwatch();

sw.Start();

// Bb1308_@vluuciumensvHol_npoyeoypwl,;

sw.Stop();

TimeSpan ts = sw.Elapsed,

Console.WriteLine(“Total time: {0}, ts.TotalMilliseconds);
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[Ipn oleHKe NTPOU3ZBOAUTENBHOCTH HEOOXOIMMO Y4Y€CThb, UYTO BpeMs
BBITIOJIHEHUSI AlITOPUTMA 3aBUCUT OT MHOXECTBa mapaMmeTpoB. [loatomy
JKeJIaTeIbHO OIEHUBATH CPEIHEE BPEMs BBITIOJHEHHUS MPU HECKOIBKUX MPOrOHaX
aJITOpPUTMA, UCKITIOYasi EPBbII pa3orpeBarouil IPOroH.

O¢ddexTUBHOCTh MapaIETBHOIO aJrOpUTMa CYLUIECTBEHHO 3aBUCUT OT
AJIEMEHTOB MAacCHBA, YMCIA MOTOKOB, CIOXKHOCTH MaTeMaTU4yecKod (PyHKIUH U
T.A. Crnenyer yuuTBIBaTh, YTO IpPU MajoM OOBEME 3JIEMEHTOB MAacCCHUBa,
HaKJIaJHbIE PACXOJIbl, CBA3aHHBIC C OpraHU3allMell MHOrOMOTOYHON 00paboTKH,
IPEBBILIAIOT BBIUTPHIII OT NapajljiesIbHOCTH 00padboTku. [Ipu nocnenosarebHOM
BBIIIOJJTHEHUM  NPUMUTHUBHOW  LMKJIMYECKOW  00paboTkM  ObICTpoAcHCTBHE
JOCTUTaeTCs 3a CYET ONTHMAIBHOTO UCIIOJIb30BaHUS KAII-TTAMSITH.

BbimonHsas aHanu3 3aBUCHUMOCTH OBICTPOAEWCTBHUS OT 4YHCIA IOTOKOB,
CJIEyEeT YYUTBIBATh YMCJIO SAEP IPOLiecCopa. YBEINYEHUE YUCia IIOTOKOB CBEPX
BO3MOXHOCTEN BBIYMCIIMTEIBHON CUCTEMBI IPUBOAUT K KOHKYPEHIIMHA IIOTOKOB U
YXYALIEHUIO OBICTPOACHCTBUA.

YenoxxaeHue o0paboTKU JIEMEHTOB MAacCHBa MPEAJIaraeTcsl peaan3oBarh ¢
MIOMOIIBIO BHYTPEHHETO 1kia. Hampumep,

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

{
I/l O6paboTka i-amemeHTa
for(int j=0; ] < K; j++)
b[i] += Math.Pow(a[i], 1.789);
}

K —napameTp «cioxxHocTr». YBennuuBas napamerp K, HaOmronaeM noBbIIIEHUE
7 HEeKTUBHOCTH NapaylIeIbHOM 00pabOTKH MPU MEHbIIIEM 00bEMe MacCHBa
yucen.

B paccMoTpeHHBIX BapumaHTax 0OpaOOTKHM BBIUMCIWTENBHAS Harpy3ka Ha
KOKIOW WTepalid  OTHOCHTEIBHO  OJMHAKOBa. B  cuTyanmmsax, Korma
BBIYHCIUTENbHAS HArpy3Ka 3aBHCUT OT MHJEKCA JIEMEHTa, pa3/eleHIe MacChBa
10 PaBHBIM JHAIa30HaM MOXKET ObITh HE d(PpdekTrBHO. PaccMoTpuM cremyromuii
BapUaHT 00pabOTKH:

for(int i=0; i<a.Length; i++)
{
// O6paboTka i-dmemeHTa
for(int j=0; j <i; j++)
b[i] += Math.Pow(a[i], 1.789);
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}

BeruucnurtensHas Harpy3ka mnpu  0OpabOTKe I-dJeMeHTa 3aBUCHT OT
uHaekca I. OOpaboTKa HayallbHBIX JJIEMEHTOB MacCHBa 3aHMMAeT MEHbIIEEe
BpeMsI 110 CPAaBHEHHIO ¢ 00pabOTKOM MOCIeIHUX 3JIEMEHTOB. Pa3nenenue qaHHbIX

10 Mara3oHy MPHUBOIUT K HecOalaHCUPOBAHHOM
3arpy3Ke MOTOKOB M CHIKEHHIO 3(PEKTUBHOCTH pacHapasieTuBaHus.

A

S

W CCCEESS

e

OnHMM U3 TMOAXOAOB K BBIPABHUBAHMIO 3arpy3KHd ITOTOKOB SIBJISETCS
IIPUMEHEHUE KPYTrOBOW JIEKOMIIO3MIIMU. B ciydae ABYyX IIOTOKOB ITOJy4YaeM
TaKyl0 CXEMy: MEpBbI MOTOK 00padaTbIBa€T BCE YETHBIE 3JIEMEHTHI, BTOPOU
NOTOK 00pabaTblBa€T BCE€ HEUYETHBIE JJIEMEHThL. Peanusyiite KpyroByro
JCKOMIIO3MIIMIO JIJIS1 HECKOJIBKUX IMTOTOKOB (OOJIbIIE ABYX).
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TEMA 12. OCHOBBI SAA3bIKA PYTHON.
Jlaboparopnasi padora Ne 16

1. Ieap u mopsaok padboTbl

[lenp pabGoThl — HayaldbHOE HM3YUYCHHE CPEACTB pabOThl CO CIUCKAMHU U
CTpoKamu B si3bIke [IuToH.

[Topsinok BBITIOJIHEHUS paOOTHI:

CaMocTOsTENNbHO — MPOpPadOTaTh TEOPETHUYECKUE OCHOBBI IO  SI3BIKY
nporpammupoBanusi [IUTOH, BBITONMHSSA YKa3aHHBIE B TEKCTE IPUMEPHI.

BbINONHUT HHIWBUTyaIBHOE 3a/1aHHE.

BelnonHeHne 3agaHuil MOXXHO OCYIIECTBIISITh B CpPEAE HHTEPIPETATOpa,
MO3BOJISIBILIEN MOIIATOBOE BHIIOJTHEHUE KOMAH/I.

2. Kparkas Teopus
2.1 Cnuckn

Cmucku B IIuTOHE SBIAIOTCA OJIHHMM W3 OCHOBHEIX THIIOB JaHHBIX. MX
HCIIONB3YIOT IS TPYNITUPOBAHUS BMECTE HECKOJIBKUX 3HAUCHUN U 0003HAYa0T, KaK
CIIMCOK 3JICMEHTOB, Pa3/IeJICHHBIX 3aIATHIMU, 3aKJIIOYCHHBIN B KBaIpaTHbIC CKOOKH.

2.1.1 OOuiee noHsiTHE 0 padoTe CO CNUCKAMM
Co3nmanuM OJTHOPOJIHBIN CITMCOK W3 IEJBIX YKCcell (TUIT integer):

>>> b = [100, 1, 3, 4, 1234]
>>>

VoenuMcs, 4To MbI J€HCTBUTENBEHO €0 CO3IaIN:

>>> Db
[100, 1, 3, 4, 1234]

AHaAJIOTHYHBIM 00pa30M CO3MaJMM OJHOPOJHBIA CIHUCOK H3 YHCEI C
raBaroreit 3amsaroit (tun float):

>>> ¢ = [1.0, 3.14, 2.71]
>>> C
[1.0, 3.1400000000000001, 2.71]

Hanee co3gaauM OJHOPOIHBINM CIHCOK 3JIEMEHTAaMH KOTOPOro OyayT
ABJISITHCSI CTPOKOBBIE NIEPEMEHHBIE
(Tum string):
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>>> rgb = ['red’, 'green’, 'blue’]
>>> rgb
['red’, 'green’, 'blue’]

He 065133.TCJ'IBHO, YTOOBI DJIEMEHTHI CITUCKA OBLIIH OJHOI'0 THIIA.

>>> a = ['cat’, 'dog’, 'fish', 1, 2, 33, 8.0]
>>> a
['cat', 'dog’, ‘fish’, 1, 2, 33, 8.0]

2.1.2 Hymepauus 3j1emMeHTOB cniucka. Cpe3bl. MHOroMepHbie CIIUCKH.
Hymepanus 3jieMeHTOB

Bce anmeMeHThI criicka mpoHyMepoBaHbl. B 001IenpruHATON TEPMUHOIOTHH
HOMEp DJIEMEHTA CIMCKAa HAa3bIBACTCS MHICKCOM. YCIOBHUMCS Ha3bIBaThb HAYAJIO
CIucCKa (CaMbIil JIEBBIN AJIEMEHT) "TONI0BOM", a KOHEI] (CaMblil TpaBbIil SJIEMEHT) -
"xBOoCTOM".

Hymepanus aneMeHToB criicka HaYMHaeTces ¢ Hylis. Hanpumep, muis crincka
a U3 MPEIBIAYIIETO pa3aena:

>>> g
['cat', 'dog’, ‘fish', 1, 2, 33, 8.0]
>>> g[0]

‘cat’

>>> a[2]

‘fish'

>>> a[3]

1

Homep amemenTa criucka MoKeT ObITh M OTpUIIATENIbHBIM. B 3TOM ciydae -
JIEMEHT "MUHYC OJMH" - 3TO XBOCTOBOM, MOCJEIHHUI AJIEMEHT CIIHCKa, "MUHYC
nBa" - 3TO MPEANOCIEIHNM, "BTOPOU C XBOCTA'" IJIIEMEHT:

>>> g
['cat’, 'dog’, ‘fish', 1, 2, 33, 8.0]
>>> g[-1]

8.0

>>> a[-2]

33

K kaxxgoMy 37€MEHTY CIIUCKa MOYKHO OOpaTUTCS 1O €ro UHACKCY:
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>>> P

[100, 1, 3, 4, 1234]
>>> p[0] = 1

>>> b

[1, 1, 3, 4, 1234]
>>> b[3] = b[4]
>>> b

[1, 1, 3, 1234, 1234]

Cpe3bl.

Crucok MOXeT OBITh pas[eieH Ha HECKOJbKO vacTedl. DTo aenmaeTcst ¢
MOMOIIBI0 TaK Ha3biBaeMbIX '"cpes3oB". Jljisi Toro, 4TtoObl OCYIIECTBUTH CpE3
CJIelyeT yKa3aTh Ha3BaHUE CIMCKA U B KBAJ[PaTHBIX CKOOKaX IMOCJE HEro yKasarb
Ha4yaJbHbIM U KOHEYHBIN 3JIEMEHT Ccpe3a:

>>> g

['cat’, 'dog’, ‘fish', 1, 2, 33, 8.0]
>>> a[1:4]

['dog’, ‘fish’, 1]

ITpu cpe3e cnucka ygoOHO MBICIEHHO HYMEpPOBAaTh HE DJIEMEHTHI, a
NPOMEXKYTKA (MHTEpBaJbl) MEXKIY HHUMH. OJTO OYE€Hb YAOOHO IJsl YKa3aHUA
pPOU3BOJIbHBIX cpe3oB. Ilepen HyneBbIM (IO HMHIEKCY) 3JIEMEHTOM CIUCKA
npoMexyTok umeer Homep 0, mocie Hero - 1 m Tak nanee. OTpuULATENIbHBIE
3HAYEHUSI OTCUUTHIBAIOT MPOMEXKYTKHU C KOHIIA CTPOKH.

>>> g

['cat’, 'dog’, ‘fish', 1, 2, 33, 8.0]
>>> g[2:3] ['fish']

>>> a[2:2]

[]

>>> a[2:5] ['fish', 1, 2]

OOparuTe BHUMaHUE Ha TO, 4TO JJjs a[2:2] ObUT MOJIydeH MyCTOM CIHMCOK
(3TO JTIOTWYHO - €CJIU Cpe3 CIMCKA HAYMHACTCS U 3aKaHUYUBAETCSI B OJJHOM U TOM K€
HWHTEPBAJIC - 3TO MyCTOM CIUCOK).

Ecau no wnu mocie ABoeTOuUMs] HE YKa3bIBa€TCS MHJACKC, UHTEPIpPETaTOp
[InTOHA MCTONKOBBIBAET 3TO KaK yKa3aHue "no koHna cnucka'. [Ipumep:

>>> a[:5]

['cat’, 'dog’, ‘fish', 1, 2]
>>> a[3:]

[1, 2, 33, 8.0]
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BioxenHbie (MHOTOMEpPHbIE) CTUCKH

Cnucok JOMYyCKaeT, 4TO €ro 3JIEMEHTOM MOXKET OBITh JPYTrod (BIOKEHHBIH)
CITUCOK:

>>>m = [1, 2, [a', 'b, 'c'], 3, 8, 14]
>>> m[0]

1

>>> m[1]

2

>>> m[2]

[a, b, 'c]

>>> m[3]

3

Obpamume eHumanue, 910 m[2] - 310 crucok ['a', 'b', 'c'] menmkom.
Kak oOpaTuTcst K OqHOMY U3 3JIEMEHTOB 3TOT0 BIOXKeHHOro cnucka? HyxHo
yKa3arb €Ille OJIUH, JOTOJHUTEIbHBIN HHIEKC:

>>> m

[1, 2, [&, b, 'c], 3, 8, 14]
>>> m[2]

[a', 'b', 'c]

>>> m[2][0]

o

>>> m[2][1]

'

>>> m[2][:2] [a', D]

2.1.3 [eiicTBuS CO CHUCKAMU

Crucku TONMycKaroT JiBa TUNA JEUCTBUIM - KOHKATCHAIMI0 U Pa3MHOXKEHHE
(mynbrumMkanuio).  KonkareHamuss — o0o3HauyaeT  CKIEWKY  CIHCKOB U
OCYIIECTBIISIETCS CAEAYIOIUM 00pa3oM:

>>> s1=[1, 2, 3, 4]

>>> s2 = [10, 20, 30, 40]
>>> s3= [a, b, 'c]

>>> sk=sl+ s2+ s3+ [2, 2]
>>> sk
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[1, 2, 3, 4, 10, 20, 30, 40, ‘&', ', 'c', 2, 2]

Pa3MHOXXEHHE CIIHMCKOB OCYCCTBILICTCA C IIOMOIIBIO 3HAKA YMHOXKCHU !

>>> sl

[1, 2, 3, 4]

>>> sm = sl* 4

>>> sm

[1, 2,3, 4,1, 2 3,4,1, 2,3 4,1, 2, 3, 4]

2.1.4 Metonsbl padoThI CO CIUCKAMU
JlnuHa cnucka

®yHk1us len(crnucok) - onpenesnser IIUHY CIKUCKa, YKa3aHHOTO B KaUYeCTBE
apryMeHTa:

>>>sp=[1, 3, 3, 4,5, 67, 7, 1, 1]

>>> sp

[1, 3, 3, 4,5 67, 7, 1, 1]

>>> |en(sp)

9

>>> sp[l]

[3, 3, 4, 5, 67, 7, 1, 1]

>>> len(sp[1:])

8

>>> sp[:4]

[1, 3, 3, 4]

>>> len(sp[:4])

4

>>> sp[1:4] [3, 3, 4]
>>> len(sp[1:4])

3

FeHepauml CIIMCKa € nmocjaeaoBarcJibHbIMA HOMEPpaAaMHU

Oyukius range(N) oTBedaeT 3a TeHepauuio crnucka U3 N 3JIEeMEHTOB
apumernueckoil mporpeccun. HamommHaem: cyeT 3J€MEHTOB HAYMHAETCS C
HYJIS:

>>> range(10)
[0, 1, 2, 3, 4,5, 6, 7, 8 9]
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>>> range(20)
[0, 1, 2, 3, 4,5,6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19]
>>> range(40)
[0, 1, 2, 3, 4, 5,6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,

20, 21, 22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,

Tak>ke MOXKHO yKa3aTh Ha4aJbHbBIA 3JIEMEHT NPOTPECCUH:

>>> range(5,10) [5, 6, 7, 8, 9]

>>> range(5,20)

[5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19]

>>> range(15,40)

[15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,

32, 33, 34, 35, 36, 37, 38, 39]

Tax:kxe MOXXHO YKa3bIBATb HayvaJIbHBIA 3JIEMEHT U Iar IMPpOrpcCCum:

>>> range(5,10,2) [5, 7, 9]
>>> range(15,40,5)
[15, 20, 25, 30, 35]

Obpamume eHumanue: 4acto (GyHKIUs range() MCIOJb3YeTCs B CBSI3KE C

¢ynkuuei len() - 4yToObI co3AaTh HYMEPOBAaHHYIO MOCJEIOBATEIBLHOCTh CIUCKA.
DTO MOXKET 3HAYUTENBHO YIIPOIIaTh paboTy ¢ 00pabOTKOM CITUCKOB:

>>> sk

[1, 2, 3, 4, 10, 20, 30, 40, a', 'b', 'c', 2, 2]
>>> range(len(sk))

[0, 1, 2, 3,4,5,6, 7 8,9, 10, 11, 12]

B nanbHeiimmeM OynyT NMpUBEIEHBI MPUMEPHI UCIIOJIB30BAHUS TAKOW CBA3KH

B IIMKJIaX 00pabOTKH CITHCKOB.

JloOaBJieHHE JJIEMEHTA K CIIUCKY

HpI/ICOGJII/IHeHI/Ie OJIECMCHTAa K CIHHCKY OCYHCCTBILICTCA C IMOMOIIBIO

¢byukuuu append(). O6parure BHUMaHHE Ha TO, KaK 3Ta (DyHKIIMS UCIIOIb3YeTCs B
NPUBEACHHBIX HUXKE IPUMEPAX:

>>> Kk = [1, 2]
>>> k.append(3)
>>> k

[1, 2, 3]
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>>> K.append(3)
>>> k

[1, 2, 3, 3]
>>> K.append(9)
>>> k

[1, 2, 3, 3, 9]
CopTupoBKa CIUCKa

CopTupoBKa CHHCKAa OCYIIECTBISETCA C MOMOIMIbI0 (yHKIuu sort() u
reverse(), KOTOpbIe OTCOPTUPOBBIBAIOT CIIUCOK 10 MOPSIIKY:

>>> sk

[1, 2, 3, 4, 10, 20, 30, 40, &, b, 'c, 2, 2]
>>> sk.sort()

>>> sk

[1, 2, 2, 2, 3, 4, 10, 20, 30, 40, 'a', 'b', 'c]
>>> sk.reverse()

>>> sk

['c', 'b', 'a', 40, 30, 20, 10, 4, 3, 2, 2, 2, 1]
J/lodaB/ieHHME 3JIEMEHTOB B CIIMCOK

CymectByerT cnenuainbHas (QyHkius insert(i,n), KoTopas A00aBisIeT
AJIEMEHT N B MHTEpBaJd 1 (€ciid Bbl 3a0bUIM YTO TAKOE MHTEpBAJ - MEepeyuTanTe
pasnen "Cpe3ssr"):

>>> a=[1, 1, 2, 2, 6, 13, 1, 23, 2, 7]
>>> a.insert(1,7)

>>> g

[1, 7, 1, 2, 2, 6, 13, 1, 23, 2, 7]

>>> a.insert(3,7)

>>> g

[1, 7,1, 7, 2, 2, 6, 13, 1, 23, 2, 7]
>>> a.insert(3,'a")

>>> g

[1, 7,1, 4, 7, 2, 2,6, 13, 1, 23, 2, 7]

Taxoxe MOXXHO 00OMTHUCH U 6€3 3TON (PyHKLINHU - UCTIONB3YS cpe3bl. BcTaBum
BO BTOPO MHTEPBAJ CIIMCKA a CTPOKOBYIO TiepeMeHHy 0 ‘D'

>>> g
[1, 7,1, 'a, 7, 2, 2, 6, 13, 1, 23, 2, 7]
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>>> a= a[:2] + [0] + a[2:]
>>> a
[1, 7,0, 1, 'a, 7, 2, 2, 6, 13, 1, 23, 2, 7]

OOparute BHUMaHue: 'b' BCTaBisieTcs B CIIUCOK HE camo 1o cebe, a BUJIE
OTAENBHOTO JJIEMEHTa- crnucka ['b']. B mpoTHBHOM ciydae MOXXHO IOJYYHTh
OIIIHOKY:

>>> a= g[:2] + 'b' + a[2:]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: can only concatenate list (not "str") to list

‘YnajieHue 3JIeMEHTOB M3 CIIUCKA
3a ynajeHue 3JEMEHTOB M3 CHHcKa oTBedaeT komaHaa del. OHa Moxer

HCIIOJIB30BATLCA KaK I YAAJICHHUA OOAHOIO M3 JJICMCHTOB, TaK U JIA YAAJICHHUA
OCIbIX (bpaFMeHTOB CIIMCKA, KOTOPBIC 3aat0TCs C IIOMOIIBIO CPC30B:

>>> a=[7,'p, 1, 'a, 7, 2, 2, 6, 13, 1, 23, 2, 7]

>>> a

[7, b, 1, 'a, 7, 2, 2, 6, 13, 1, 23, 2, 7]
>>> del a[0]

>>> a

[b, 1, &', 7, 2, 2, 6, 13, 1, 23, 2, 7]

>>> len(a)

12

>>> del a[10:]

>>> g

[b, 1, &, 7, 2, 2, 6, 13, 1, 23]
>>> del a[4:6]

>>> g

[b, 1, &', 7, 6, 13, 1, 23]

IHoacuer 31eMEHTOB B CIIMCKe
®yHkus count() TPOU3BOAUT MOACYET AIEMEHTOB B CIIUCKE:

b=[16,3,3,4,9 2, 3,4]
b.count(3) 3
b.count(1) 1
b.count(4) 2
b.count(-1) O
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B IMOCJICAHCM CJIy4dac OBLI 3aJaH 5JICMCHT, KOTOpI:IfI OTCYTCTBYCT B CIIMCKC -
IIO3TOMY B KaUCCTBC PC3yJIbTaTa OBILT ITOJYYCH HOJIb.

ITouck BXOKIAE€HHA B CIIMCOK IEPBOIO JIEMEHTA

3a MoHuCK BXOXKIACHHUA B CIIMCOK IICPBOIO 3JICMCHTA OTBCYACT (l)YHKHI/IH

index():

>>> b =[1,6, 3,3, 4,9, 2, 3 4]
>>> b.index(3)

2

>>> b.index(9)

5

Ecau snemeHtT OTCYTCTBYCT - 6y,H€T BbIJaHa omuoOKa:

>>> b.index(-1)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: list.index(x): x not in list

Yna.ﬂeﬂne H3 CIIMCKA JIEMCHTOB C 3aJaHHBIM 3HAYCHHEM

Oynkuus remove() yaaiasieT U3 CIHCKa TMEPBOE BXOXKJICHUE dJIEMEHTa C
3a/IAaHHBIM 3HAYECHHUEM:

>>> b =[1, 6, 3, 3, 4,9, 2, 3, 4]
>>> b

[1, 6, 3, 3, 4, 9, 2, 3, 4]

>>> b.remove(3)

>>> b

[1, 6, 3, 4, 9, 2, 3, 4]
>>> p.remove(3)
>>> b

[1, 6, 4, 9, 2, 3, 4]
>>> p.remove(9)
>>> D

[1, 6, 4, 2, 3, 4]
2.2 Crpoku

2.2.1 Oo6uiee noHsitue 0 padore co CTPOKAMHU
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CtpoxoBble mepeMeHHbIE B si3bike [IuTOH 0003HAYAIOTCS OMWHAPHOUN MO0
JIBOMHOM KaBbIYKaMU. MOXHO MCIIONIb30BaTh J1I000€ U3 3TUX 0003HAUCHUIA:

>>> 5= 'string 1'
>>> g

'string 1’

>>> 5= "string 1"
>>> 3

'string 1'

>>> s = "string 2"
>>> g

'string 2'

Ecau IICPCMCHHAA 3aHUMACT OoJIbIIIC OIIHOﬁ CTPOKH - MOXHO HCIIOJIB30BaTh
A €€ 0003HaYCHMUS TpOﬁHBIG KaBbIUKU. B INPpUBCACHHOM HHMKXC IIPUMCPC
TPOCTOUYHA HC BBOAATCA:

>>> § = 't
... first line
... second line
... third line
>>> S

\nfirst line\nsecond line\nthird line\n'

OOparuTe BHUMaHWE, YTO BBEICHHAs TIEPEMEHHAs BBITIHYTAa B OAHY
JMHUIO, Pa30MTyr0 Ha ab3allbl ¢ MOMOIIBIO CIEICHMBOJIA \n, 0003HAYAIOIICTO
KOHEIl CTpoku. YToObI TOCMOTpeTh TNEepeMeHHYyr 'c ab3amamu" cleayer
UCITIOJIb30BaTh KOMaH Iy print:

>>> print s

first line
second line
third line

Korga HyxHO HaOpaTh OYEeHb JIMHHYIO OJWHOYHYH) CTPOKY - MOXHO
HUCITIOJIb30BaTh CUMBOJI "03kcAII" -
\ - "oOpaTHbIi ciamI":

>>> x = 'this is\
... multilong\

... string \

... but it\
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... may view \
... as one line'
>>> X

'this is multilongstring but it may view as one line'

OOparuTe BHMMaHHE Ha MECTOHAXOXJEHUE Mpodena mnepen oOpaTHBIM
CJIDIIEM.

CrencumMBoOJIbI

C ogHMM U3 CHEICHMBOJIOB MBI YK€ CTAIKMBAIIMCH B MIPEABIAYIIEM pa3ieiie
- 9T0 \N - CHMBOJ IIepeBOJila CTPOKH. Tak ’ke OUYeHb pPacCIPOCTPaHCHHBIMH
CHUMBOJIaMU SBJIIOTCS \t - cuMBOJT TaOysiiuu, \r - CHMBOJI BO3BpaTa KapeTku, \a -
bell (3BoHOK). OOpaTruTe BHUMaHHME Ha TO, YTO YTOOBI YBHJCTh CHMBOJBI "B
JNEeWCTBUU", HYXKHO pacriedaraTb MEPEMEHHYIO C ITOMOIINBI0 KOMaHABI print, a B
OOBIYHOM pEXHME OOpaIlleHHs CICICUMBOJIBI TOKa3bIBAIOTCS KaK OHHM €CTh -
4TOOBI UMH OBLIIO YIOOHO MaHUIYJIUPOBATh:

>>> 7z = 'new line\ndemo'

>>> 7

new line\ndemo'

>>> print z

new line

demo

>>> 7 = 'tabulation\tdemo'
>>> 7

'tabulation\tdemo'

>>> print z

tabulation demo
JKpaHMPOBAHHUE CIIEIICMMBOJIOB

Ecnu HeoOxoaumo omnepupoBaTh CO CTPOKaMU B KOTOPBIX €CThb CHUMBOJI
"Ookcaam" - 3TO MOXKET BbI3BaTh NpoOiemsbl. HampumMep, Takas cuTyamusi MOXeET
BO3HMKaTh, MpU YyKa3aHuW nyTedl B (ailnoBbix cuctemax fat32 wmm ntfs
(ucnonwsizyembix B cemeiictee OC MS Windows).

>>> path = "D:\temp\new_file.txt"
>>> path

'D:\temp\new_file.txt'

>>> print path

D: emp

ew_file.txt
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3nech uHTeprperatop I[IuTOHAa mMOcCYMTAT KyCOYKHM CTpPOK \t u \n -
CUMBOJIaMU TaOyIsIIMd W HOBOW CTPOKH COOTBETCTBEHHO. UTO TpHBENO K
OIrOKaMm.

UT0oOBI TAKOTO HE MPOUCXOIAUIIO - OIKCIAIT HEOOXOAUMO SKPAHUPOBATH. DTO
JIeNIaeTCs C MOMOIIBI0 BTOPOTO O3KCIAIIA, KOTOPBIM IKPAHUPYET UCIOIH30BAHHE
nepBoro. Takum 00pa3om, eciu s muToHa \N - 370 cuMBOMI new line ("HoBas
ctpoka), To \\N - 3T0 MPOCTO CUMBOIT OIKCIIAIIIA, 32 KOTOPBIM CJIETyeT CHMBOJ N:

>>> back = 'new line\ndemo’
>>> back

new line\ndemo'

>>> print back

new line

demo

>>> pack = 'new line\\ndemo'
>>> back

'new line\\ndemo'

>>> print back

new line\ndemo

AHAJIOTUYHO 3TO AEUCTBYET ISl APYTUX CIECIICUMBOJIOB:

>>> back = 'tabulation\tdemo'
>>> pack

'tabulation\tdemo'

>>> print back

tabulation demo

>>> back = 'tabulation\\tdemo'
>>> back

'tabulation\\tdemo'

>>> print back
tabulation\tdemo

[Tostomy npu ykazanuu nyteid B OC MS Windows cieayer ucnoyib30BaTh
JIBOMHOM CJIDIII:

>>> path = "D:\\temp\\new_file.txt"
>>> path

'D:\\temp\\new_file.txt'

>>> print path

D:\temp\new_file.txt

31ech Bce B MOPSIIKE.
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Ectp eme oanH cnocod. MOXXHO MOCTaBUTH MEpe]l KaBbIYKAMU CTPOKH
CTPOYHYIO OYKBY T - Hal[puMep

TaK.

r"'D:\temp\new_file.txt". Dro yka3zanue mis [lutoHa BOCHPHHUMATH

COOCPKUMOC KAaBbIYCK B Q)opMaTe raw - Kak €CTb, 0e3 CIICOCHMMOBOJIOB:

>>>

>>>

path = r"D:\temp\new_file.txt"

path

'‘D:\\temp\\new_file.txt'

>>>

print path

D:\temp\new_file.txt

OTH HI0AHCHI PA0OTHI CO CTPOKAMU OyIyT BaXKHBI B TAJIbHEHIIIEM, KOT/Ia MBI
nepeiaem K onepanusaM ¢ dainamu 1 padboToil B ¢haiIoBoil cucTeme.

IOnunkon

CrpouHas u nepejl KaBblYKaMu, 0003HAYAIONIUMHU CTPOKY, YKa3bIBaeT Ha TO,
YTO ATa CTPOKA 3aj]]aHa B
KOnukone (mogpoOHee 3TOT BONpoc OyAeT pacCMOTPEH B JTaJIbHEHIIIEM).

2.2.2 Hymepauusi cHMOBOJIOB cTpPOoKH. Cpe3bl

Hymepanus cTpok B L€JIOM aHAjJOrMyHAa HYMEpalUH 3JIEMEHTOB CITHCKA.
ToJIbKO BMECTO AJIEMEHTOB CIKMCKA B CTPOKE HYMEPYIOTCSI CHMBOJIBI.

>>>
>>>
III

>>>

z
>>>

|b|
>>>

>>>

br = 'lazy brown fox'
br[0]

br{2]
br[5]
br{4]
br{-1]
br{-2]

br[-3]

OOparuTe BHUMaHHE Ha TO, YTO CIelCMMBOJIBI \N, \t U Tak Janee - ¢ TOYKH
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3pCHUS UHTCPIIPETATOPA ABIAOTCA OAMHOYHBIMU CUMBOJIAMMU:

>>> br = 'lazy\nbrown\tfox’
>>> br

‘lazy\nbrown\tfox'

>>> print br

lazy

brown fox

>>> pr[3]

y

>>> pr[4]

\n

>>> pr[5]

'

>>> br[9]
"

>>> br[10]
A\

>>> br[11]
f

Pabora co cpe3ammu, Tak e aHAJIOIMYHA TOMY Kak 3TO OpPraHU30BAaHO Y
CIIUCKOB, 3a TE€M HCKIIOUYEHUEM, YTO HYMEPYIOTCS HE HHTEPBAJIbl MEXKIY
CIIMCKaMU, a UHTEPBAJIbl MEXKIY CUMBOJIAMH CTPOKHU:

>>> br = 'lazy brown fox'
>>> pr[5:]
‘brown fox'
>>> pr[:4]

'lazy'

>>> br[5:10]
‘brown’

>>> pr[-3:]
‘fox'

2.2.3 Pabora co crpokamu. CKieiika U pa3MHOKeHHe

Pabota co cTpokaMu B 11€JI0M aHAJIOTMYHA Pa0OTET CO CMUCKAMU, 3a OJHUM
HCKJIIOYCHUEM - CTPOKOBBIC IIEPEMEHHBIC HEJIb3s MEHATh IMOCHMBOJIbHO. BMecTo
ATOTO0 MOYKHO HMCIIOJIb30BaTh CPE3bI M ONEPAITUU CKICHKH.

CTpokH [IOMYyCKAIOT T€ K€ OomNepauuu, 4To U choucku. C HUMH MOXKHO
MPOU3BOJIUTH ONEPALINU CKIICHKU:
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>>> 7 = "help”

>>> y = "me"

>>> X = z+Yy

>>> X

‘helpme’

>>> X = z+ ""+y
>>> X

'help me'

AHanorudao IMPOUCXOANUTD OIICpAlHA PA3MHOKCHUA!

>>> 7% 3

‘helphelphelp’

>>> y * 10
'memememememememememe’

>>> X = z+ """+ y

>>> X

'help me'’

>>> X = (z+""M)* T +y

>>> X

'help help help help help help help me'

XOTsI MBI HE MOYKEM U3MCHUTh OTHCHBHBIﬁ QJICMCHT CTPOKHU:

>>> br = 'lazy brown fox'
>>> pr[l] = 'Z
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment

Mpbl mMoxkeM paboTaTth CO CKJIEHKOW M Cpe3aMH TakK, 4YTOObI JOOUTHCS
HY>KHOTO Y deKTa:

>>> br

'lazy brown fox'

>>> pbr = br[:1]+'z'+br[2:]
>>> br

'Izzy brown fox'

2.2.4 ®ynkuum padoTbl CO CTPOKAMHU

JlJinHa CTPOKHU
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®yukmus len() paboraeT ananornyao GpyHkmuu len() A1t CIUCKOB:

>>> pr = 'lazy brown fox'
>>> |en(br)
14

Ilepexon OT YKCJI0BOI MEpEMEHHOM K CTPOKe M 00PaTHO

®ynkiun str() (mepexoq Kk CMMBOJILHOMY BH1Y), float() (mepexox k 9uciy ¢
TJIABAIOIIEH 3amsToi)

u int() (mepexoa K IeIoMy YHCITy) OOECIEYMBAIOT ONEpAIlUU IMEPEXOI0B
MEXIy THUTIAMH:

>>> g = '2010°

>>>

‘2010’

>>> nt(a)

2010

>>> float(a)

2010.0

>>> pi = 3.1415926
>>> pi
3.1415926000000001
>>> str(pi)
'3.1415926'

>>> int(pi)

3

>>> year = 2010
>>> str(year)

'2010'

>>> float(year)
2010.0

IMony4yenue asCii-Ko10B CHMBOJIOB

Oyukius ord() obecrmeunmBaeT moidydyeHHe ascli-koga cumBoisa, chr() -
MOJIyYeHUE CUMBOJIA 10 €0 ascii-Kofy:

>>> print chr(34)

>>> print chr(36)
$
>>> print chr(37)
%
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>>> ord('$")
36
>>> ord('@")
64
>>> ord('f')
102
>>> ord('z)
122

BBoj ¢ K1aBHATYPBI

Oynkuus ~ raw_input('mpuBeTcTBHE') OCTAaHABJIMBAECT  BBINOJHECHUE
nporpamMMbl, T[€4aTaeT NPHUBETCTBHE M JKAET BBOJAA C  KJIABHUATYpHI,
3aBepuiatonierocs HaxarueM <Enter>. [lpu »TOoM ¢QyHKUIMA BO3Bpamaer
HaOpaHHOE MOJIb30BATEIEM B BUE CTPOKHU:

>>> a = raw_input('Input please: ")
Input please: Please
>>> g

'Please

Kak mpaBuio ucnonw3dyercs B codetanuu ¢ (ynkiuein int() wim float(),
yTOOBI Cpasy MpeoOpa3oBaTh BBEICHHOE YKUCIIO B HY>KHBIN THIT:

>>> a = int(raw_input('Input integer number: ')
Input integer number: 888
>>> g

888
>>> f= float(raw_input('Input real number: "))

Input real number: 3.14
>>> f

3.1400000000000001

3. BapuaHThl 3a1aHu i
3.1 Chnuckn

BapuaHT cTyeHTa onpenenseTcs Mo mociieAHe nudpe B CIIUCKE CTYICHTOB
B TpYIIIIC.

3anaiite nmepeMeHHy0 SPISOK, B KOTOpYIO 3aHECUTE JTOOBIE CEMb 3JICMEHTOB
U3 CJICAYIOIero Habopa JaHHbBIX (BRIOMPAETCS COIACHO BApUAHTY):

226



Cricok THeW HeleIH.

Hasanue mo0ObIx ceMu (PriibMoB.

Cricok u3 ceMu JIT0ObIX Ha3BaHUI MECSIIEB.

HazpaHue r00BIX CeMU CTpaH.

Crrcok u3 ceMu JIT0ObIX Ha3BaHUI MPEIMETOB B PaCTIFICAHHH.
Crrcok u3 ceMu JIFOOBIX TPEAMETOB B BaIlleM PIOK3aKe.
Hasganue mo0ObIx ceMu yiuIl ropoja.

HasgaHue mo0ObIx ceMu ropojioB.

Ha3Banue mo0bIX ceMH MapOK aBTOMOOUIIEH.

0.Ha3Banue nmr00BIX CEMU AeTaICH KOMITBIOTEPA.

CoNORODE

OO01ree 3aganue 1JIA BCeX BADUAHTOB:

 Pacrieyaraiite nepBblid, TPETHM, YETBEPTHIN, ITOCIEAHUN U PEAIIO CICAHUN
AJIEMEHTHI CIHCKA.

* PazbeliTe ¢ MOMOIIBIO CPE30B CIUCOK HA TPU YACTH - B MEPBOM YACTU TPH
AIIEMEHTA, BO BTOPOH - OJIUH, B TPETHEH - TOXKE TPHU.

* Co3naiiTe HOBBII CITUCOK MNOQO_SPISOK, B KOTOPHIH ObI B BUIE 3JIEMEHTOB
BXOAWJIM TPU YaCTH M3 TMPEABIAYIIETO 3amaHus (TO €CTh TEPBBIA 3JIEMEHT
mMNogo_Spisok - 3To mom-CMCOK W3 MEpPBBIX TPEX 3JIEMEHTOB chucka SPisok,
BTOPOH 3JICMEHT - 3TO OJMH, CPESTHHI IEMEHT CIHCcKa SPISOK 1 Tak faiee)

» [ToMeHsIiTe MECTaMU TICPBBIH | IO CICIHUI 3JIEMEHTBI MN0OQO_Spisok

* JIoOaBsTEe K MNOQO_SPISOK ertte ofuH, 11000i dIIEMEHT

» JloGaBbTe emie oauH, JIIOOOM dJEMEHT K JII0OOMY U3 TMOACHHUCKOB
mnogo_spisok

* Yoanurte U3 crucka mnogo_spisok Bce aneMeHTHI KpoMe IepBOro

3.2 Crpoku

BapuanTsl 3a1aHU ONIPEAETATHCS IO HOMEPY B CIIMCKE CTYJICHTOB:
1 Bapuant 1,21 3amxanue.

2 BapuaHT 2,22 3a/1aHueE.

3 BapuaHnT 3,23 3a1aHue.

4 Bapuant 4,24 3anaHue.

S BapuaHT 5,25 3aganue.

6 Bapuant 6,26 3aganue.

7 Bapuant 7,27 3aganue.

8 BapuaHT 8,28 3a/1aHue.

9 Bapuant 9,29 3ananue.
10 BapuanT 10,30 3aganue.
11 Bapuant 11,31 3aganue.
12 BapuanT 12,32 3aganue.
13 Bapuant 13,33 3aganue.
14 BapuanT 14,34 3ananue.
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15 BapuanT 15,35 3ananue.
16 Bapuant 16,36 3aanue.
17 Bapuant 17,37 3ananue.
18 Bapuant 18,38 3amanue.
19 Bapuant 19,39 3ananue.
20 Bapuanrt 20,40 3aanue.

1) Hammcath mporpammy, KOTopasi peoOpa3yeT CTPOKY TaKUM 00pa3oM, 4To
udpbl, KOTOPbIE HAaXOAATCS B CIIOBE, MEPEHOCATCS B KOHEI[ CTPOKU 0e3
VU3MEHEHMSI OPSAKA CIEIOBAHUS OCTAJIbHBIX CUMBOJIOB.

2) Hanmcars mporpammy, KOTopasi, €CIM CTPOKA HAYMHAETCS W OKaHYHBACTCS
OJHUM M TEM XK€ 3HAKOM, BO BCEH CTPOKE 3aMEHSET 3TOT 3HAK YETBEPTHIM
CHUMBOJIOM CTPOKH.

3) Jlana cTpoka cocTosas W3 CJIOB, pas3lelieHHbIX HpoOenamu (OXHUM HII
HECKOJIbKMMHU). BBIBECTH CTPOKY COIEpIKaIlyIO 3TH K€ CJI0Ba (pa3aesieHHbIE
OZHHUM NPOOEJIOM), HO PacIOJIOKEHHbIE B 00OpaTHOM HOPSAKE.

4) Ilana crpoka CUMBOJIOB. J[JIsi COXpaHEHHsI €€ B CXKAarOM BHJC HaWTH
MaKCUMAaJIbHYIO IOCJIEI0BaTeIbHOCTh CHMBOJIOB HPOU3BOJIBHON JJIMHBI,
KOTOpasi HOBTOPSIETCS, U 3aMEHUTh €€ CBOUM KOJIOM.

5) B cTpoky S m00aBUTH HEOOXOAMMOE KOJMUYECTBO MPOOEIIOB TaK, YTOOBI ee
JUIMHa cTajna paBHa n. [lpuueM: mepen mHEpBBIM CJIOBOM MpPOOENbI HE
N00aBIIATh, MOCIE MOCIEIHEr0 CJI0OBa BCE MPOOEIbl yIaIUTh, T0OABICHHbBIE
npoOenbl pPaBHOMEPHO paclpelesuTh Mexay ciloBamu. Ecnum pmuna S
MPEBOCXOJUT N, YAAJIUTh S U3 BCE CJIOBA, KOTOpPbIE HE YKJIaJbIBAIOTCS B
NepBble N CUMBOJIOB, a OCTaBIIYIOCS 4acTh MpeoOpa3oBaTh 110
BBINICYKAa3aHHBIM IPABUJIAM.

6) [MasmHAPOMOM  HA3BIBAIOT  MOCICIOBATEIBHOCTh CHMBOJIOB, KOTOpas
YUTAECTCA KAK CJIEBAa HaIlpaBO, TaK W ClpaBa HaueBo. Halitu BO BBeAEHHOU
CTPOKE MOACTPOKY-TATMHIPOM MaKCUMAJIbHOM JITUHBI.

7) BoiBectu coobmenne "MOXKHO", ecnmu u3 OykB BBEAEHHOH CTpoku X
MOKHO COCTaBUTh BBEICHHYIO CTPOKY Y, IPU YCIOBUH, YTO KaXKAyIO0 OyKBY
CTpOKM X MOXXHO HCIOJNB30BaTh oauH pa3; u coobmienne "HEJIB34" B
MPOTUBHOM CIIyyYae.

8) Ilo BBenénnomy umciaoBomy 3HaueHHto N (0 < N < 4000) BvIBecTH €ro
3allUCh B PHUMCKOW CHUCTEME cuucieHus. Pumckas cuctema CUUCICHUS
ucnonw3yeT 7 uudp (I=1 V=5 X=10 L=50 C=100 D=500 M=1000).

9) lana ctpoka cHMBOJIOB. HaiTh CIOBO, B KOTOPOM YHCIIO PAa3JIUYHBIX
CUMBOJIOB MUHUMaJIbHO. EcCiu Takux CIOB HECKOJIbKO, HAaWTH TNEPBOE W3
HUX.

10) Jana crtpoka cuMBONOB. HalWTu KOJIWYECTBO CJIOB, COAEpPXKALIUX
TOJILKO CUMBOJIBI JIATUHCKOTO ai(aBuTa, a CPeAr HUX — KOJUYECTBO CIIOB C
PaBHBIM YHCIIOM TJIACHBIX U COTJIACHBIX OYKB.
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11) JlaHa cTpoka cumBosIOB. HaliTh C10BO, CUMBOJIBI B KOTOPOM HAYT B
CTPOrOM IIOPSIKE BO3PACTAHMS MX KOMOB. ECIM TakMX CIIOB HECKOJIBKO,
HAWTH NIEPBOE U3 HUX.

12) Jana cTtpoka cuMBoiOB. HailiTu cJ0BO, cocCTOsIIEE TOJNBKO U3
pa3IMYHBIX CUMBOJIOB. ECiTM Takux CJIOB HECKOJIBKO, HAUTH MEPBOE U3 HUX.

13) 3aMeHUTh B JaHHOW CTPOKE BCE BXOXKJICHHS TMOACTPOKH S Ha
MOPSIIKOBBIN HOMep BXoxkJeHus. [loncTpoka s BBOAUTCS C KIaBUATYPHI.

14) bracunan ymmapropn agoBepen HOHHAIAa3 MKOPTC OI YMEIIIOYIEIIC
YIUITHUPIL.

15) B cTpoke nepecraBuTh MECTAMHU PSIAOM CTOSIIUE CIIOBA.

16) W3 cTpoku BbIpe3aTh CI0BA, CTOSIINE HA YETHOM MECTE.

17) B cTpoke ynanuTe Bce mpoOenbl, a 3aTeM MOCIIe KaXA0M MSITONH OyKBBI
BCTaBUTH 3HAK BOIPOCA.

18) [lepecTaBuTh MECTaMH CJIOBA B CTPOKE (TIepBasi C MOCIEAHEN U T.11.).

19) W3 cTpoKM yIanuTh Bce BCTPEYAIOUIUECS CUMBOJIBI.

20) Bce cioBa B cTpoke pacroyioKuTh B al(aBUTHOM MOPSIKE.

21) [ToncunTaTh CKOJBKO pa3 B JIaHHOM CTPOKE BCTPEYAETCs] HEKOTOpas
MOCJIeI0BAaTEIbHOCTh OYKB, BBEJICHHAS C KJIABHATYPHI.

22) B cTpoke nociie kaxa0ro ciioBa BCTABUTb 3aIATYIO.

23) Kaxxaoe c10Bo B CTpoke pacneyaTarb ¢ HOBOM CTPOUKH SKpaHa.

24) B cTpoke ynanuth nocieiHow OyKBY y CJIOB.

25) B cTpoke Bce 3amsAThie 3aMEHHTHh TOYKOW, M TMEpENd MEPBBIM CIOBOM
BcTaBUTH cl10BO STRING.

26) [Togcunutarh KOJTUYECTBO CIOB U OYKB B 3TUX CJIOBaX B CTPOKE.

27) B cTpoke ynanuTe Bce 3HAKU MPETMHAHUS.

28) C xnaBuaTypbl CUMTBIBAETCA CTpOKa cocrosimjas u3 uudp or 0 mo 9.

Pa3buth ee Ha JBe dYacTH, TMOJYYCHHBICE CTPOKH TMpeoOpa3oBath K
[EJT0YUCICHHOMY THITY.

29) B cTpoke kaxapiii CMMBOJ 3aMEHUTh Ha COOTBETCTBYIOIINM €My KOJI.

30) B crpoke ymanuTh Kaxkabld 3alaHHBIA CHMBOJI, @ OCTaJbHbIE
POAYyOIUPOBATH.

31) B crpoke mocuurarh HauOONBIIEE KOJIUYECTBO HIAYIIMX TOIPST
poOeoB.

32) B ctpoke ynanute JuiIHUE MPOOebI.

33) B cTpoke moacumMTaTh KOJMYECTBO CIOB HAYMHAIOIIMXCS C 3aJIaHHOMN
OYKBBI.

34) B crpoke ymamuTh Bce CHMBOJIBI, HE SBSOMMECS OyKBaMH WU
uudpamu.

35) B cTpoke HaiiTu camoe JJIMHHOE CUMMETPUYHOE CJIOBO.

36) B cTpoke ocTaBUTH TOJIBKO T€ CUMBOJIBI, KOTOPHIE BCTPEYAIOTCS OJUH
pas.

37) B cTpoke ykaszarh cii0BO, B KOTOPOM KOJMYECTBO TIJACHBIX OYKB
MUHHUMAJIEHO.
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38) B cTpoke ykaszarb CI0BO, B KOTOPOM KOJMYECTBO COIJIACHBIX OYKB
MaKCUMAJIBHO.

39) B cTpoke ynanuth Bce 3a1aHHBIC TPYNIILI OYKB.

40) B cTpoke moacuuTaTh KOJIUYECTBO CIIOB
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TEMA 13. OPTAHU3AIIAS PABOTHI C ®AVMJIAMHU B PYTHON.
Jlaboparopnasi padora Ne 17

1. Ieap u mopsaok padboTbl
Lenb paboThl — U3YYUTHh BOZMOKHOCTH paboThI ¢ daitnamu B [TutoHe.

[Topsinok BBITIOJIHEHUS paOOTHI:

CaMocTOsTENNbHO — MPOpPadOTaTh TEOPETHUYECKUE OCHOBBI IO  SI3BIKY
nporpammupoBanusi [IUTOH, BBITONHSSA YKa3aHHBIE B TEKCTE MIPUMEPHI.

BbINONHUTD UHIWMBUTyaJIBHOE 3a/1aHHE.

2. Kparkas Teopus
2.1 O0mme 3amMeyaHust
2.1.1 Bonpoc mMeHOBaHUS aApecoB

[Iytu 3amatorcss 10O C yIBOGHMEM CHMOJa O3KCIdII  (HAampUmep
'D:\\txt.txt'), mubo ¢ ykazanuem r (‘raw') mepen kaBelukamu r'D:\\txt.txt'. D10
JeNaeTcsl Uil TOro, 4toObl M30ekaTh ClydaeB, KOTma CHUMBOJIBI \n miam \t
IPUHUMAIOTCS 32 CIICIICUMBOJIBI.

2.1.2 Ilopsimok padoThl ¢ paitiamu

OOmumii mopsiIoK padoThl ¢ (aillaMu BBIVISAUT CICAYIOIIMM 00pa3oM - C
MIPOU3BOJILHON TIEPEMEHHOM ¢ MoMoIIbio GyHKIMU open ('myTh K Qaitny', 'pexxum
paboThl ¢ (aiioM') cBsI3bIBaETCS ONpeeTeHHbIN (aiisl, MoCie Yero Bce onepanuu
C JaHHBIM (haliJIOM BBINONHIIOTCA C MOMOIIBIO 3TOM mepeMeHHOoW. B koHie
omepauuii  (Qailn  OTKIOYAeTCs OT TNEPEMEHHOW C TMOMOUIbI0  (PYHKIMH
uMs_niepemeHHoi.close().

Jns caepyromiero nmpuMepa HaM MOHAA00UTCs TEKCTOBBIN (aitn. Co3gaaum
€ro u HazoBeM l.txt
(ucomb3yiTe M000H TEKCTOBBIA PEAAKTOP) CO CIESIYIONTUM TEKCTOM:

1,2, 3
one two three
this is end of the file

Coxpanute ¢aitn Ha auck C. Torma myTh K Hemy OyIeT BBIIIAJETh Kak
C:\ 1.txt.

I[JISI HadajJla IIOCMOTPUM KakK (1)3.1\/1.]'[ MNOAKIIOYACTCA K HpOI/I3BOJ'II>HOI\/’I
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nepeMeHHou. B koMaHHOM cTpoke HabepuTe:
>>> a = open(' C:\\ 1.txt', 'rb")

OtuMm BBl cBsbkeTe dain 1.txt (Pain-kak-o0beKT) C MepeMeHHOW a. JTa
nepeMeHHas sBisiercst "orpakenneM" (aiina B mpoctpancTBe [Iutona. [IpoBepum
9TO (BBIBOJI BaIllei CpPelbl MOXKET OTJINYAThCS):

>>> a
<open file ' C:\\ 1.txt', mode 'rb' at Oxb780b430>

OTO yKa3bIBaeT Ha TO, UTO MEpPEeMEHHas a cBsizaHa ¢ ¢aitiom 1.txt. [Ipuuem
daiin 1.txt OTKPBIT B peKUME YTCHHUS.
Tun nepeMeHHON a MOXKHO OyZIeT caenarb npu noMou GyHkuuu type()

>>> type(a)
<type ‘file’>

2.2 Pe:xkumbl padoTsl ¢ gaiiiom

Pexxum paboThl 3a/1a€TCsl C MOMOIIBIO TEKCTOBOM CTPOKH, KOTOpask MOXKET
NPUHUMATh CJIECAYIOIINE 3HAUCHUS:

* 1t - (read) ®aitn otkpeiBaeTca s yTeHus. Dala JODKEH ykKe
CYLIIECTBOBATb.

* w - (write) @aiin oTkpeIBaeTcs i 3anucu. Eciu Qaiin He cyliecTByer -
oH Oyner co3mad. Ilpu sTOM OH Oyner mnepe3amucaH, €cild TaM YTO-TO Y¥Ke
HaXOJUJIOCh.

 a - (append) Eciu ¢aitn He cymectByeT - oH OymeT co3mad. daiin
OTKpBIBACTCSA JUIl 3allMCH, IPH OTOM HOBas 3aluch OydeT mo0aBiieHa K
CoZIEp>)KUMOMY (haiina.

* r+ - (read+) Ilo3BomnsieT cpasy urenue u 3anuck. Ecinu daitn He cymiecTByer
- OH OyZeT co3/iaH.
[Tpu 3TOM OH OyzeT nepe3anrcan, €Cju TaM YTO-TO YK€ HaXOAHIOCh.

* at - (append+) Ilo3BossieT cpa3y urTeHue W 3anuch. Eciu daiin He
CYILIECTBYET - OH OyJIEeT CO3/IaH.
[Tpu aTOM HOBas 3anuck OyaeT AoOaBIeHA K COMEP)KUMOMY aiina.

Kpome Toro, x pexumy IOMHUCHIBAETCS MOCTPUKC OOO3HAYAIOMIUNA - Kak
UMEHHO cienyeT yurtarh ¢ain. Eciau tam ykazano b - (binary) Iluton Oynmer
pabotarh ¢ ¢ailiom, Kak ¢ IBOMYHBIM (aitioMm Jr060ro ¢opmara, B IPOTUBHOM
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cllydae - OH OyJeT OTKPBIT KaK TeKCTOBBIH (paii.

OOparuTe BHUMaHUE HA TO, YTO MbI OTKPBUIU (Pailyl, Kak ABOMYHBIN (PEKUM
'rb") - aT0 OCHOBHAs MpakThKa Mnpu padote ¢ miardgopmoit Windows.

Taxke oOparuTe BHMMaHUE HAa TO, YTO PEKUMBI U MyTh K (aimy - 31O
OOBIYHBIE TEKCTOBBIE CTPOKH, KOTOpPBIE MOTYT OBITH 3a/laHbl Kak SIBHO, TaK U
HESBHO (B BHJE TEpPEMEHHOW, KOTOpas (GOpMHUpPYETCS B 3aBUCUMOCTH OT
PE3YABTaTOB BEIYMCIICHUN ).

2.3 MeToabl padoTsl ¢ (paiijiom

Bce metoast paboTsl ¢ (paitiioMm-00BEKTOM a MOKHO MOCMOTPETH C IIOMOIIIBIO
nupekTuBsbl dir():

>>> dir(a)

[ class_',' delattr ',' doc_',' enter ' ' exit ' ' format

' _getattribute_ '," _hash__',' init_ ' ' iter "' new_ ' ' reduce
' reduce_ex_ ‘' repr_ ' ' setattr ',' sizeof ' ' str '

_subclasshook ', ‘close’, 'closed’, 'encoding’, ‘errors', ‘fileno’, ‘flush’,
‘isatty’, 'mode’, 'name’, 'newlines’, 'next’, ‘'read’, 'readinto’, 'readline’,
‘readlines’, 'seek’, 'softspace’, 'tell’, 'truncate’, ‘write', ‘writelines', ‘xreadlines']

C yacTpio U3 3TUX (YHKUUNA MBI IO3HAKOMHUMCS HIKE.
2.4 Ytenue ¢aiina: read()

Oynkius read() cyuThIBaeT (ail MENIUKOM, OJHOW NIIUHHOM CTPOKOHM C
pasmenuTenssMA \n B TEX MeCTax, IJe croaT ab3ambl. Ecim  ykaspiBaeTcs
Konm4yecTBO OaiitoB (Hampumep read(15)) - TO cuMTBHIBaeTCSI HMMEHHO 3TO
KOJIMYECTBO, €CJIM HET - TO CYMTHIBACTCS BECh (DAl IICITMKOM.

[TpounTaem ¢aiin:

>>> a.read()
"1, 2, 3\none two three\nthis is end of the file\n'

[lepememienne '"ykazarensa', ¢ KOTOpPOrO HAYMHAETCS YTEHWE, BIOJIb
0aiTOBOM CTPYKTYpHI (haiisia OCYIIECTBISETCS C MOMOIIBIO ABYX GyHKIuH - tell() u
seek(). [lepBast u3 HUX BO3BpaIIaeT YUCIO OANTOB OT Havyana (paityia 7O TEKYIIETO
MOJIOKEHUS, BTOpas - TMEpPEeMEINIaeT yKa3arelb Ha HY)KHOE KOJUYECTBO OaMlTOB.
Oyukmus seek() 3amaercs B dopme seek('Ha ckombko OaTOB MepeMecTUTHCS',
'TOyka oOTcyera'), MpU 3TOM TOYKA OTCYETA MOXKET MPUHHUMATh CIEAYIOIINE
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3HAYCHUS:
0 - Hayvaso daiina
* | - TekyIee MoNOKeHNUE yKa3aTens
2 - KoHer ¢aiina
[TepemecTrM ykazarensb K Hadary Qaiina:

>>> a.seek(0,0)
>>> a.tell()
OL

Tenepb cuntaem u3 (aiina yetpipe Oaiita:

>>> a.read(4)
1 2

>>> a.tell()
4L

Mpsl cuutanu yerblpe OailTa M yKaszareiab CMECTHIICA Ha YeThlpe OailTa K
koHIy (paiina. OOpaTtuTe BHHUMaHUE, YTO B JAaHHOW KOAUPOBKE OJWH OalT paBeH
OJHOMY CHMBOJTY. DTO JaJeKO HE BCErla Tak, (Hampumep, 3T0 HEBEPHO eciiu (aiin
3anmucad B koxupoBke Unicode), HO B J[JaHHOM Cly4dae I[O3BOJSIET JIETKO
OpPUEHTUPOBATHCS B paboTe (pailioBbIX (PyHKIIMIA).

>>> a.seek(2,1)
>>> a.tell()

6L

>>> s = a.read(7)
>>> S

‘3\none t'

U Tak nanee.

>>> a.seek(-12,2)

>>> a.read()

‘'of the file\n'

>>> a.seek(14,0)

>>> a.tell()

14L

>>> a.read()

'0 three\nthis is end of the file\n'
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>>> atell()
46L

[Tocne paGoThl ¢ (aitioM, ero HyKHO 3aKphITh "OTBsI3aB" OT MEPEMEHHOM a:

>>> a.close()
>>> g

<closed file '1.txt', mode 'rb' at Oxb780b430>

2.5 Yrenmue ¢aiina: readlines()

Oynkuus read(), sBiusieTcs 6a30BOM, HO HE Bcerja ynoOHOM ajis paboThI ¢
daiinom Qynkuueit. Haubonee ymobnas B I[luTtoHe ¢yHKIMS Ha3bIBaeTCA
readlines() - ona cunThIBaeT BeCch (haiia cpasy B BHJIE CIIMCKA U3 CTPOK:

>>> a = open('l.txt', 'rb)
>>> a.readlines()
['1, 2, 3\n', 'one two three\n', 'this is end of the file\n']

31ech Mbl CUMTBIBAEM Cpaszy Bech (haill M Jaiibllie MOXEM padoTaTrh CO
CIMCKOM BCEMHU TpPaJAWLIMOHHBIMU CpelCcTBaMU MuTOHA. Hampumep, coszmaanm
CKPHIIT, pacreyaTblBaIOIINI epBble OYKBbI KaX0 CTpOKH (aiina:

a = open(‘l.txt','rb"
s = a.readlines()
for iin s:

print i

Pesynbrar paGoThI:

1
0
t

OOparuTe BHUMaHUE HA TO, YTO CTPOKH 3aITUCHIBAIOTCS B CIIMCOK BMECTE CO
3HaKOM TmepeBoga cTpoku \n. Ecim Bam TpeOyercst crpoka "cama mo cebe" ee
MOKHO, 00pe3aTh - HapHUMep C MOMOIIBIO Cpe3a:

a = open('L.txt','rb")
s = a.readlines()

print "all lines:' print
for iin s:
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print i,
print ‘all lines in one line:' print
for iin s:

print i[:-1],
Pesynerar paGoThl:

all lines:

1, 2, 3
one two three
this is end of the file all lines in one line:

1, 2, 3 onetwo three this is end of the file
2.6 3anuceh B (aiia: write()

3anuck B (aiim mpom3BOAUTCA ¢ TMoMoIIbio ¢yHkiuu write(). Bbi3oB
dbyHkiuu Buna ums_Qaina.write('ctpoka') 3anuceiBaeT B Gaiiil (IOMUCHIBACT WM
3aMHCHIBAET - OMPENENAETCA PEXKUMOM OTKpPbITUS (haiisa) cTpoky 'cTpoka’. Pexxum
OTKpBITHUS (haiiyia ompeaeIsieT - KaKk MMEHHO OyZIeT Ty/a 3amicaHa CTpoKa.

OOparuTe BHMMaHHUE - TIPU 3anucy B (ailyl HY>)KHO caMOMY 3a00TUTBHCS O
COXPAaHEHUH 3HAKOB MIEPEBOAA CTPOKH.

Takxe oOparuTe BHMMaHHME, YTO 4YTOOBI 3amucath B ¢aia 4uTo-To '"He-
CTpPOYHOE" €ro Hy»KHO MpeoOpa3oBaTh B CTPOKY € MOMOIIBIO (PYHKITHH str()

BBenem ckpunt ciaeayroiiero npuMepa:

b = open(‘2.txt','wb’)
for iin range(29):
b.write(str(i))

Pesynwrarom pabotsl Oyaer daitn 2.txt co cleayonuM coaepKaHueM:
012345678910111213141516171819202122232425262728
Ecnu Mbl n13MEHUM €10:

b = open('2.txt','wb")
for iin range(29):
b.write(str(i) + ' ")
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To mudpe! B daitsie OynyT paseneHbl mpooeIaMu:

012345678910 11 12 13 14 15 16 17 18 19 20 21
22 23 24 25 26 27 28

A ecnu MBI m03a00THMCS O a03anax:
b = open(‘2.txt','whb")
for iin range(29):

b.write(str(i) + '\n")

[Tomyunwm:

Ok~ wdNDPEF O

23
24
25
26
27
28

2.7 llonHblid HUKJI padOThI YTeHUA-3anucH ¢aiia

[Ipumep HuUXKe WLTIOCTpUpPYET pabOTy € UTEHHEeM M 3anuchbio (aitna. OH
MEHSIET MECTaMHu TEepBYI0 CTpPOKy ailia ¢ mocienHei. B gaHHOM ciiydae Mbl
yuTaeM ¢aiin 1.txt, cauTbiBaeM 13 HEro HHPOPMaIMIO, MEHSIEM MECTaMHU MEPBYIO U
MOCJIEIHIOK CTPOKH (paiiia U 3anrCchiBa€M MOJYUYUBIIMKCA CIUCOK B (aiin 3.txt.

a = open('L.txt','rb")
old = a.readlines()
a.close()

first = old[0]
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last = old[-1]
new = old
new[0] = last
new[-1] = first

b = open('3.txt','wb’)
for i1in new:
b.write(i)
®aiin 1.txt (mcxomubiid daiin):
1, 2, 3

one two three
this is end of the file

®aitn 3.txt (aits ¢ pe3ynbraToM paboThl MPOrPaMMBbI):

this is end of the file one two three
1, 2, 3

3. Borpocsl 11s1 caMONIPOBEPKHU
 I'ne Iluton Oynet uckaTh (aiii, eciiv yKa3aHo TOJIbKO UMs (aitna?

« Kakux mpaBwi criemyer NpUACPKUBATLCSA, 3a7aBas MyTh K (dalmy B
cucreme MS Windows?

* Onuimure MocaeN0BaTeNbHOCTh ICUCTBUM C (ailjioM MPU €ro OTKPHITHH.
B kakoMm pexume BO3MOXKHO OTKpbITHE (haitna? Kak ykasbiBaeTcs MyTh K HEMY,
KaKWe€ €CTh BApUaHThI yKa3aHus Takoro nyTtu? [IpuBenure npumep.

* Ilepeuncnure v ONMUIINUTE PEKUMBI PAOOTHI ¢ QailIoM U UX OTIMYUS APYT
OT Jpyra.

* OnummMre nociaeaoBaTeIbHOCTh ACHCTBUM ¢ (DAMIOM MPU €ro 3aKPBITHH.
Kak yka3piBaeTcsi myTh K HEMY, KAKHME €CTh BAapUAHTHl YKA3aHHUS TAKOTO IyTH?

[Tpusenure npumep.

» Kak B 00mmiem cinyyae opraHu3yeTcst MOCIeI0BaTeIbHOCTh YTCHUSI-3AMICH
u3-B (aitn? [IpuBenure mpumep.

* Onumute padoty komansl read() [lpuBenure mpumep ee UCIIOIb30BAHUS.

* Omumute padoty komanabl seek() [IpuBeauTe mpumMep ee UCTIOTBL30BaHMUS.
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* Onummute padboty koMman sl tell() [IpuBenute npumep €€ UCIOIb30BaAHUS.

. Onummre pabory komannabl readline() IlpuBenutre mnpumep ee
UCTIOJIH30BAHMSI.

. Onummre pabotry komanawel readlines() IlpuBenutre mnpumep ee
UCTIOJIH30BAHMSI.

. Onummure paboty komauawsl write() [IpuBemute mpumep ee
UCTIOJIb30BAHMS.

« Kakue npenmyniectsa npeaocranisieT komanaa readlines() mo cpaBHEHUIO
¢ koMau1oi read()?

4. BapuaHThbl 3aJaHU

BapI/IaHT OIIPCACIIACTCA 110 HOCJ'IGI[HGI‘/JI ]_II/I(pr B CIIMCKC CTYACHTOB I'DYIIIIBI.

Bapuanrt 1.
TekcToBbIH (hailsT MOKET COMEPKATh JAHHBIE CIIEAYIOIIETrO TUIIA 3aIMCAHHbIE
yepe3 COOTBETCTBYIOIINM pa3einTh:
e (amunMs U UHULIKAJIBI;
® HOMED IPyIIIbI;
® yCIIEBAaEMOCTH (IISITh OLICHOK).
Hanucatpe nporpamMmy, BBITOJHSIONIYIO CIEAYIOIINE NEHCTBUL:
1. BBOA C KJIaBUATypbl JaHHBIX U 3alIUCh UX B (ai;
2. BBIBOJ Ha IUCIUICH (paMuIuii 1 HOMEPOB TPYIII I BCEX CTYIACHTOB,
ecnu cpeaHuit 6amn crynenTa oompiie 4.0, €Clu TaKUX CTYICHTOB HET,
BBIBECTH COOTBETCTBYIOILIEE COOOLIEHUE.

Bapuanrt 2.
TexcToBbIH (haiilst MOXKET CONlep KaTh TAHHBIE CIETYIOIIETO THIIA 3allCaHHbIE
yepe3 COOTBETCTBYIOIINM Pa3enTh:
® (bamwmnMs ¥ UHUITHAITBI;
® HOMEp IPYIIIIbI;
® yCIIEBA€MOCTH (IISITh OIICHOK).
Hanucare nporpamMmmy, BBIIOJHSIONIYIO CIEAYIOMINE JEHCTBUS:
1. BBOJ C KJTaBHATYpPHI JAHHBIX U 3alTUCh UX B (ai;
2. BBIBOJ Ha nucIUied (GaMUInii 1 HOMEPOB TPYII JJIS BCEX CTYIACHTOB,
UMEIOINUX XOTs OBl OAHY OIIEHKY 2, €CIU TaKuX CTYICHTOB HET,
BBIBECTH COOTBETCTBYIOIIIEE COOOIIECHHUE.
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Bapwuanr 3.
TexcToBbIH (hailsl MOKET CollepKaTh TAHHBIE CIETYIONIETO TUIIa 3allMCaHHbIE
4yepe3 COOTBETCTBYIONIUHN pa3ieNuTh:
® Ha3BaHUE NIyHKTAa HA3HAYCHUS peiica;
® HOMEp peca;
® THUII CaMOJIeTa.
Hanucatps nporpamMmy, BBITOTHSIONIYIO CIEAYIOIINE JEHCTBUS:
1. BBOJ C KJIaBUATYpbl JaHHBIX U 3alUCh UX B (ail;
2. BBIBOJ Ha 9KpaH MHGOpMalUU O peiice, HOMEpP KOTOPOro BBEAECH C

KJIABHATyphI, €CIM TaKHX PEHCOB HET, BBIBECTH COOTBETCTBYIOIICE
COOOIIEHHUE.

Bapuanrt 4.
TekcToBbIH (hailsT MOKET COMIEPKATh JTAHHBIE CIEAYIOIIETrO THIIA 3alIMCaHHbIE
4yepe3 COOTBETCTBYIOIINM Pa3ICIIUTh:
e Ha3BaHUE NIyHKTA HA3HAYEHUS peiica;
® HOMEp peuca;
® THUII CaMOJI€eTa.
Hanucate nporpammy, BBIIOJHSIONIYIO CIEAYIOIINE JEHCTBUL:
1. BBOA C KJIaBUATypbl JaHHBIX U 3aIIUCh UX B (aid;
2. BBIBOJL HA OKpaH IIyHKTOB Ha3HA4YeHUs] W HOMEPOB PEHCOB,
00CITyKMBaeMbIX CaMOJETOM, THUII KOTOPOIO BBEJEH C KIIABUATYpBI,
€CJIM TaKUX PEUCOB HET, BEIBECTH COOTBETCTBYIOILIEE COOOIIEHUE.

Bapuanrt 5.

TexcToBbIH (haiis MOXKET CONlepP KaTh TAHHBIE CIETYIOIIETO THIA 3allCaHHbIE
4yepe3 COOTBETCTBYIOIIMN pa3ICIIUTh:
e (amwmus u MHULIMATIBI pAOOTHHUKA;
® Ha3BaHHUE 3aHUMAEMOU JOJKHOCTH;
e 3apruiary;
® IO MOCTYIUICHHS Ha padoTy.
Hanucars nporpamMmy, BEIIOJHSOIIYIO CIEAYIOIIUE JEUCTBUS:
1. BBOJ C KJTaBUATYpPHI JAHHBIX U 3alTUCh UX B (aii;
2. BBIBOJ Ha auciuied ¢amMuiauil paOOTHUKOB, Y€l CTaxX pabOThl B
OpraHu3alMy NPEBBIIAECT 3HAUCHUE, BBEJICHHOE C KJIABUATYPbI, €CIU
TaKuX paOOTHUKOB HET, BRIBECTH COOTBETCTBYIOIIEE COOOIICHHUE.

Bapuanr 6.

TexcToBbIH (hails MOXKET COJlepPKaTh TAHHBIE CIEIYIONIETO TUIA 3allMCaHHbIE
Yyepe3 COOTBETCTBYIOIIMN Pa3ICIIUTh:

¢ HAa3BAHUWC ITYHKTA HA3HAYCHMU,
¢ HOMCP IIoC3aa,
® BpPCMA OTIIPABJICHMUA.
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Hanucatpe nporpamMmy, BBIIOJIHSIOLIYIO CIAEAYIOIIUE AEHCTBUA:
1. BBOJ C KJIaBUATYpbl JaHHBIX U 3alIUCh UX B (ai;

2. BBIBOA Ha 3KpaH I/IH(bOpMaHHI/I 0 IOoC3aax, OTIPABIIAIOMIUXCS ITOCIC
BBCACHHOI'O C KJIIABHATypbl BpPCMCHH, CCJIM TaKHUX IIOC3J0OB HCT,
BBIBCCTH COOTBCTCTBYIOIIICC COO6HI€HI/I€.

Bapuant 7.

TexcToBbIN (halim MOXKET COMIEpKaTh JaHHBIE CIEAYIOLIETO TUIIA 3alCAaHHBIC
4epe3 COOTBETCTBYIOLIUN PA3NEIUTh:

® Ha3BaHUE IIyHKTA HA3HAYCHMUS;
e HOMEp Moe3/a;
® BpEMs OTIPABICHUS.

Hanucare nporpamMmy, BEIIOJIHSIOILYIO CIEAYIOIINE NEHCTBUSA:
1. BBOA C KJIaBUATypbl JaHHBIX U 3aIIUCh UX B (aii;

2. BBIBOJ Ha 9KpaH MH(GOpMAIMU O TYHKTE€ HAa3HAu€HUS, B KOTOPBIA
OTIIPABIIAETCSA II0€31, HOMEP KOTOPOIO BBEIEH C KIIABHUATYPBI, €CIIH
TaKHUX TOE3/10B HET, BBIBECTU COOTBETCTBYIOLIEE COOOIICHHUE.

Bapuanr 8.
TexcToBbIi (haiin MOXKET COJIEpKaTh JaHHBIE CIEAYIOLIETO TUIIA 3allMCAaHHbIE
4epe3 COOTBETCTBYIOUIUN Pa3/IeInTh:
e Ha3BaHWE HAYAJIBHOI'O IIYHKTa MapIIpyTa;
® Ha3BaHWE KOHEYHOIO IMyHKTa MapuipyTa;
e HOMEpP MapupyTa.

Hamucats mporpamMmy, BEITIOTHSONIYIO CIASAYIONINE NEHCTBUS:
1. BBOJ C KJIaBUATYpPHI JAHHBIX U 3alIUCh UX B (ai;

2. BBIBOJ Ha 3KpaH MHGOPMALIUKA O MapIIPyTe, HOMEP KOTOPOTO BBEJEH C
KJIABHATyphl,  €CIM  TaKUX  MapHIPyTOB  HET,  BBIBECTH
COOTBETCTBYIOIIIEE COOOIICHHUE.

BapuanT 9.

TekcToBbIH (hails MOXKET CONIEPKATh TAHHBIE CIEAYIONIETO TUIA 3allMCaHHbIE
yepe3 COOTBETCTBYIOIIMN Pa3ICIIUTh:

e (aMuIUs U UMS;
e HoMmep TenedoHa;
® JaTa POXKIICHUS.

Hanucare nporpamMmy, BBIIOJIHSIONIYIO CIECIYIOIINE ACUCTBHUS:
1. BBOA C KJIaBUATYpbl JaHHBIX U 3alIUCh UX B (ai;

2. BBIBOJ Ha ’KpaH MH(}OpMaIK O YeIoBeKe, HoMep TenedoHa KOTOPOro
BBEJICH C KJIABUATYphl, €CIM TaKUX JIIOJEH HET, BBIBECTH
COOTBETCTBYIOIIIEE COOOIICHHUE.

Bapuanrt 0.

241



TexcToBbI (haiim MOXKET CONIEPKaTh JaHHbIE CIEAYIOUIETO THUIIA 3aIMCAHHbIC
4yepe3 COOTBETCTBYIOLIUN Pa3IEInTh:

® PAaCUETHBIN CUET IUIaTEIIbIINKA;
® pAaCYETHBIN CUET MOJy4YaTes;
e [iepeuucisgeMas cymMMma B pyo.

Hanucate nporpamMmy, BBIIOJHSIOILYIO CIEAYIOIINE JEHCTBUL:
1. BBOJ C KJIaBHATypbl JaHHBIX U 3alIUCh UX B (ai;
2. BBIBOJ Ha 3KpaH HUH(OpMAIUU O CyMME, CHSITOM C pacyeTHOTo cueTra
IIaTeNblIuKa, BBEACHHOTO C KJIABHATYpPbl, €CIIM TaKUX CUYETOB HET,
BBIBECTH COOTBETCTBYIOIIEE COOOIIECHUE.
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TEMA 14. ®YHKIIUHU B PYTHON.
Jlaboparopnasi padora Ne 18

1. Ieap u mopsaok padboTbl
Lenb paboThl — U3YYUTHh BOZMOKHOCTH paboThl ¢ pyHkuusmu B [Iutone.

[Topsinok BBITIOJIHEHUS paOOTHI:

CaMocTOsTENNbHO — MPOpPadOTaTh TEOPETHUYECKUE OCHOBBI IO  SI3BIKY
nporpammupoBanusi [IUTOH, BBITONHSSA YKa3aHHBIE B TEKCTE MIPUMEPHI.

BbINIONIHUTD UHIMBUTYAIBHOE 3a/IaHKE.

2. Kparkas Teopus

Dyuxyuu 6 Python

OyHKIMA - 3TO OJIOK OPraHU30BaHHOTO, MHOTOKPATHO MCIOIB3YyEeMOTO KOAa,
KOTOPBI HWCIIONIB3YeTCS Ui BBIIIOJIHCHHUS KOHKPETHOTO 3amanus. DyHKmum
00eCIeYnBAIOT JIYYIIYI0O MOIYJALHOCTh MPHWJIOKCHUS W 3HAYUTEIHHO ITOBBIIIAIOT
YPOBEHB TTOBTOPHOTO MCIIOIB30BAHUS KO/IA.

Cy1iecTBYIOT HEKOTOPbIE TTpaBUiIa JjIsl co3aanus QpyHkiuii B Python.

bnox QyHkIMM HaunHaeTcs ¢ KirodeBoro ciosa def, mocie KoToporo
CJIEYIOT Ha3BaHUE (PYHKIIMHU U KPYIJIble CKOOKH ().

JItoObie apryMeHTbI, KOTOpbI€ NMPUHUMAET (YHKIUSA TOJIKHBI HAXOAUTHCS
BHYTpH 3THX CKOOOK. [locie ckoOOK MIET JBOETOYHE «:» M C HOBOM CTPOKH C
OTCTYIIOM HaYMHAETCs TeJIO (PYHKITUH.

Ipumep gynxyuu ¢ Python:

def my_function(argument):

print argument

Bui306 ¢pynukyuu

[Tocne co3manus (YHKIMU, €€ MOXHO MCIOJHSTH, BBI3bIBAS U3 JPYrou
GyHKUMU Uiy Hampsmyro U3 obonouku Python. [[ns BbI3oBa QyHKIMM ciemyer
BBECTH €€ UM U J0OaBUTH CKOOKH.

Hamnpumep:

my_function("abracadabra™)

Apeymenmul gpynkyuu ¢ Python

Bb3biBass (yHKIMIO, MBI MOXEM IepelaBaTh €W CICIyIOIINE THUIIbI
apryMEHTOB:

Oo6s3atenbabIe aprymeHThl (Required arguments)

Aprymentsi-kitoueBble cioBa (Keyword argument)

AprymenTsl o ymonvanuto (Default argument)

ApryMeHTBI IpOM3BOJIBHON uTHHEI (Variable-length argumens)

Ecnu nipu coznanuu QyHKIMM MbI yKa3ald KOJMYECTBO MEpeAaBacMbIX €if
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APryMCHTOB U UX MOPSAAOK, TO KU BBI3BIBATH €€ Mbl JOJIKHBI C TCM KC KOJIMYCCTBOM
APpryMCHTOB, 3aIdHHBIX B HYKHOM ITOPAJIKCE.

Hampuwmep:
def bigger(a,b):
ifa>Db:
print a
else:
print b
#KoppeKkTHOE HCNOIb30BaHUE (DYHKIUN
bigger(5,6)
#HexoppekTHOE UCTIONB30BaHUE QYHKIIUU
bigger(3)
bigger(12,7,3)

ApI’YMGHTI)I - KIIIOYCBBIC CJIOBA HCIIOJB3YIOTCA IIPU BBI3OBC q)YHKI_[I/II/I
BJ'IaI‘OI[apH KIIFOYCBBIM apryMCHTaM, Bbl MOJKCTC 3a1aBaThb HpOHSBOJII;HBIfI (TO CCThb
HE TAaKOM KaKMM OH OIIHCAaH IIpHu CO3JaHNN (bYHKIII/IH) IMOPAAOK apIr'yMCHTOB.

Hanpuwmep:
def person(name, age):
print name, "is", age, "years old"
#XoTs B ONMCAaHUU (PYHKIIMH MTEPBBIM apryMEHTOM UIET UM, Mbl MOXKEM
#BbI3BaTh (DYHKIMIO BOT TaK
person(age=23, name="John")

ApPryMEHT MO YMOJIYAHHIO, 3TO apryMEHT, 3HAUCHHE i1 KOTOPOTO 33JaHO
W3HAYaIbHO, TIPU CO3/IaHUU (PYHKIIHH.

Hanpuwmep:
def space(planet_name, center="Star"):

print planet_name, "is orbiting a", center
#MOXXHO BBI3BAaTh (DYHKIIMIO Space Tak:
space(*'Mars")
#B pesyabrare nmomyuynm: Mars is orbiting a Star
#MOXXHO BBI3BaTh (DYHKIIMIO SPACe MHAYe:
space("Mars", "Black Hole")
#B pesynbrare noayuum: Mars is orbiting a Black Hole

NHorna BO3HMKAeT CHUTyallMs, KOTJa BBl 3apaHee HE 3HaeTe, Kakoe
KOJIMYECTBO apTyMEHTOB Oy/leT HeoOXoAuMo MpuHAThH PyHkumu. B 3Tom ciydae
CJIEyeT WCIOJIb30BaTh apPTyMEHThI TMPOU3BOJIBHOW mimuHbl. OHHM  3a7al0Tcs
MIPOU3BOJILHBIM UMEHEM MEePEMEHHOM, epe] KOTOPOi CTaBUTCA 3Be30uka (*).
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Hampumep:
def unknown(*args):
for argument in
args: print
argument
unknown("hello","world") #name4yaraer oba ciioBa, KaKJ10€ ¢ HOBOI CTPOKHU
unknown(1,2,3,4,5) # HareuaTaeT Bce unciia, KaKJ10€ C HOBOH CTPOKHU

unknown() # HI4YEro He BHIBSACT

Kanrouesoe cnoso return

Breipakenne return mpekpamiaeT BBIMOJTHEHHUE (GYHKIIMA W BO3BpaIaeT
yKa3aHHOE TIOCIIe BBIpaKEHUS 3HaueHue. BoipaskeHue return 6e3 apryMeHTOB 3TO
TO K€ caMoe, 4TO U BeIpakeHue return None. COOTBETCTBEHHO, TEIIEPh CTAHOBUTCS
BO3MOXKHBIM, HaIllpUMEp, MPUCBAUBATH PE3YJIbTAT BBHIMOJHEHUS (DYHKIIMH KaKOM
100 TIepeMEHHOM.

Hanpuwmep:
def bigger(a,b):
ifa>b:
return a # Ecnu a Oosnbliiie yem b, To Bo3Bpaiaem b
# W MpeKpalaeM BbIOJHEHUE (QyHKINN
return b # He3auem ucrnonn3oBath else. Ecin MbI gomuim
# 10 3TOU CTPOKH, TO b, TOYHO HE MEHBIIIC YEM a
# npucBanBaeM pe3ylbTaT PyHKIUU bigger nepeMeHHOU
num num = bigger(23,42)

Obnacmb suoumocmu
HexkoTopbie mepeMeHHBIE CKpHUNTAa MOTYT OBITh HEIOCTYIHBI HEKOTOPHIM
obyacTsM nmporpamMmbl. Bee 3aBUCHT OT TOTO, I1i€ BbI OOBSIBUIIN ATH TTIEPEMECHHBIE.
B Python aBe 6a30BBIX 001aCTH BUAMMOCTH TTEPEMCHHBIX
e [noGanbHBIE IEPEMEHHBIE.
e JIoKaJbHBIE TIEPEMEHHBIE.

[TepemenHbic OOBSABICHHBIC BHYTPH Tena (YHKIUA HMEIOT JIOKAIbHYIO
001acTh BUAMMOCTH, T€ UYTO OOBSIBICHBI BHE KAKOW-TMOO (PYHKIIMM HMEIOT
100abHYI0 00J1aCTh BUAMMOCTH.

DTO0 03HAYaeT, YTO JOCTYI K JIOKAJBbHBIM MEPEMEHHBIM HMEIOT TOJBKO Te
(GYHKIIMH, B KOTOPHIX OHHM OBLIM OOBSBIEHBI, B TO BpeMs KakK JOCTyIn K
100adbHBIM TEPEMEHHBIM MOXHO TIOJyYUTh MO BCEH mporpamMme B Jt00O0M

byHKIMH.

Hanpuwmep:
# mo0OasibHAasI IepeMEHHas
age age =44
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def info():
print age # IleuataeMm mo0aabHyIO IEPEMEHHYIO age
def local_info():
age = 22 # cozgaeM JIOKaJbHYIO IEPEMEHHYIO
age print age
info() # naneuaraer 44
local info() # naneuaraer 22

BaxHO MOMHHTB, YTO JUIsI TOTO YTOOBI MOMYYHTHh JOCTYH K IIIOOAmbHOMN
MEPEMEHHOI, T0CTaTOYHO JIMIIb yKa3aTh ee uMsa. OHaKo, ecu nepe] HaMu CTOUT
3aJaya M3MEHUTHh MI00aJbHYI0 TMEPEMEHHYI0 BHYTpU (YHKIMH - HEO0OXOTUMO
WCITOJIB30BaTh KJIF0UEBOE CI0BO global.

Hanpuwmep:
#rnobapHas IICPCMCHHAA
age age = 13
#YHKIUS U3MEHSIIONIAs TI00aIbHYI0 IEPEMEHHYIO
def get_older():
global age
age +=1
print age # naneuaraer 13
get_older() # yBenmnuuBaem age Ha 1
print age # naneuaraet 14

Pexypcus
Pekypcueii B NpOrpaMMUpOBaHWMM HA3bIBAETCA CHUTyalus, B KOTOPOU

¢yHkuMs BbI3bIBaeT caMmy ceOs. KiaccuueckuM mnpumMepoM peKypcuu MOXKET
MOCITYXUTh (DYHKITMS BBIYUCIICHUS (paKTOpralia Yrcia.
Hanomuuwm, uto pakTopuansom uucia, HarpuMmep, S sBISIETCS MPOU3BEICHUE
BCEX HATypaJibHbIX (11e7biX) uncen ot 1 10 5. Toecth, 1 2 *3 *4 * 5
PexypcuBHas ¢yHkius BeluucieHus (akropuana Ha si3bike Python Oymer
BBITVISIIETh TaK:
def fact(num):
if num==0:
return 1 # dakropua HyJIsA paBeH €IUHULE
else:
return num * fact(num - 1)
# BO3BpaIacM pe3ysabTaT MPOU3BEACHHS nUmM
#u pe3yabTaTa Bo3BpalleHHoro GpyHkimei fact(num - 1)

Opnako cneayeT MOMHUTh, YTO MCIOJIb30BAHHE PEKYPCUU YAaCTO MOXKET
ObITh HEOMpaBIaHHBIM. Jlemo B TOM, YTO B MOMEHT BBI30Ba (YHKIIMH B
OMEPATUBHON TMaMITH KOMIBIOTEpA PE3EPBUPYETCS OINPEACICHHOE KOJIUYECTBO
MaMATH, COOTBETCTBEHHO 4YeM OoJibiie (DyHKIHMA OJHOBPEMEHHO MBI 3aITyCKaeM -
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TeM OOJIbIIIE MaMSITH MOTPEOYETCs, YTO MOXKET MPUBECTH K MEPEMOTHEHUIO CTeKa
(stack overflow) wu mnOporpamMmMa 3aBepIIMTCS aBapUHO, HE TaK Kak
MPEIoNarajochk. YUUThIBAs 3TO, TaM TJI€ 3TO BO3MOXKHO, BMECTO PEKYPCHUU JTy4llle
PUMEHSTD ITUKJIBL.

AHnonumnsie gyukyuu, uncmpykyus lambda

AHOHWMHBIE (YHKIIMH MOTYT COJCpXKaTh JHUIIb OMHO BBIPAKECHHE, HO U
BEITIOJTHSIOTCST OHU ObICTpee. AHOHMMHBIC (YHKIIUH CO3MAIOTCS C ITOMOIIBIO
uHCTpyKIuu lambda. Kpome sToro, ux He 00s13aTeIbHO MPHUCBANBATh MIEPEMEHHOM,
Kak jaenanu Mbl nHCTpyKImei def func():

>>>func = lambda x, y: X +y
>>>func(l, 2)

3

>>>func('a’, 'b")

Iabl

>>>(lambda X, y: X + y)(1, 2)
3

>>>(lambda X, y: X + y)(a, 'b)
Iabl

lambda ¢ynkuuu, B otmmumre ot 0ObIYHOM, HE TpeOyeTcsl MHCTPYKLMS return,
a B OCTaJIbHOM, BEZIET CeOs TOYHO TaK XKe:

>>>func = lambda *args: args
>>>func(l, 2, 3, 4)
1,2,3,4)

3 KoHTpO/IbHBIE BONPOCHI

Omnpenenenue GyHKIAN?

OO0bsaBrnenue GpyHkmnu?

Kakue Tumnbl apryMeHTOB CyIIECTBYIOT Y (pyHKIMH?
Kak ocymectsisiercs: BbI30B (pyHKIIMH?

UTto Takoe aHOHUMHBIC (PYHKITUS?

Urto Takoe pexkypcus?

Kaxkue Bubl pekypcuu Bbl 3HaeTe?

NoakowdPE
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4 Jananue

1.

no

&

~

Hanucare mporpamMmmy B COOTBETCTBUU
nyHkTa S.1.
OTnaguTh U IPOTECTUPOBATH MIPOTPAMMY.
Hanucare mporpamMmmy B COOTBETCTBUU
nyHKTa 5.2.
OTyaguTh U IPOTECTUPOBATH IPOTrPAMMY.
Hanucare nporpamMmmy B COOTBETCTBUU
nmyHkTa 5.3.
OTyaguTh ¥ IPOTECTUPOBATH POTPAMMY.
Hanucare mporpamMmmy B COOTBETCTBUU
nyHKTa 5.4.
OTyraguTh U IPOTECTUPOBATH IPOTPAMMY.

S BapuaHThl 3a1aHUM

5.1 ®ynkunu, napaMeTpbl PyHKIH

BapHUaHTOM

BapHUaHTOM

BAPUAHTOM

BAPUAHTOM

3aJJaHus

3aJaHusA

3aJaHus

3aJaHus

BapuanTsl 3aaHuii BEIOUpATh COITIACHO HOMEpPA B CITUCKE TPYIIIIHI.

Onpenenuth GYHKIUH,

n3

n3

H3

nu3

BBITTOJITHAIOIINC ,Z[GﬁCTBHH B COOTBCTCTBHHU C

BApUAHTOM 3aJlaHUs, O OJHOW Ha KaXIbl Crmoco0d TMepenayu MmapaMeTposB.
Hanucate nporpamMmy, OCyIIECTBIISIONTYIO BBI30B ATHUX (DYHKIIUNA HECKOJIBKO pa3 C
Pa3JIMYHBIMU TUIIAMU [TAPAMETPOB.

1. BBIYMCIHUTB C UCTIONB30BAHUEM NOAMPOrpaMMbl — (DYHKIIUN

Z=HO/I(a,b)*+HOK(a,b), rue a, b — nenbie nonoxurensusie unucia, HOJ|
— HauOonbIMil o0muii nenurens, HOK — HauMenbIiee oOliee KpaTHoe.

2. Onpeaenuth PyHKIMIO HAXOXKEHUS PACCTOSHUS MEXKIY TOuKamu. Bo
MHOECTBE TOUYEK Ha IJIOCKOCTH HANTHU Napy TOYEK C MAKCUMaIbHbIM

PACCTOAHHUEM MCIKAY HUMM.

3. Haiitu HauOonblyto U3 BBICOT TpEyroibHUKa. I3BECTHBI ABE CTOPOHBI

TPEYTOJbHUKA U YTOJ MEKIY HUMH.
4. Haiitu: y=cpennee(a,b,c)/min(a,b,c).
5. Jlausl aefictBuTenbHbIC uncia s,t. [Tomyunts g(1.2,s) + g(t,s) - g(2s-1,st),

a? b [a+D)

rae g(a,b)=z—+(a+b)'

a-b-a-b
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6. Boruncnuth cymMmmy 3Ha4eHUN (DYHKITHIA
Z = f(sin(x) +cos(y), X+ y,2) + f(x-y,sin(x),cos(y)) + f(sin®(x),x - y?, y —x?)
2oe
v-u-t, eciu u>1
f(uv,t)=su+t+v, eciu 0<u<l
v—t—-u, eciu O<u
7. BpIUMCIUTh TI0IIAb TPEYTOJbHUKA, €CJIA U3BECTHBI €T0 CTOPOHHBI.
8. JlaHbl jelicTBUTEIbHBIC yncha s,t. [Tomyunts g(1.2,s) + g(t,s) - g(2s-1,st),
a’+b’-4-a-b
g9(a,b) =— 2
rIe a“+5-a-b+3-b"+4-a-b

9. CocTaBuUTh MPOTPaMMYy BBIYMCIICHHS] CYMMbI KBaJIpaTOB MPOCTHIX YKCEN,
nexamux B uarepnaie [M, NJ.

10. JlaHbI OTpe3KH a, B, ¢ 1 d. JIJ1s KaxKa0M TPOHKH 3THUX OTPE3KOB, U3
KOTOPBIX MOKHO TTOCTPOUTH TPEYTOJIbHUK, HAlleuaTaTh IIIOIIA b
JAHHOTO TpeyrojbHuKa. (OnpeaenuTs GyHKINIO, BEIYUCIISIONIYIO
IJIOIA/Ib TPEYTOIbHUKA, €CJIM OHA CYIIICCTBYET)

11. OmnpenenuTh GYHKIINIO HAXOXKISHUS PACCTOSHHS MEXKIy TouKaMu. Bo
MHO>XECTBE TOYEK HA MJIOCKOCTH HAWTH ITAPy TOYEK C MUHUMAJIbHBIM
pACCTOSIHUEM MEXYy HUMM.

12. Haiitu: y=min(a,b,c)/max(a,b,c).

13. BpIUMCIUTH CyMMY 3HaY€HUIN (PYHKIUN
Z = f(sin(x)+cos(y), x+y) + f (sin(x),cos(y)) + f (sin?(x)—2,a+b?)

Toe
u+t, eciu u>1
f(u,t)=<u-t, eciu 0<u<l
t—u, ecmu O<u

14. JlaHbl 3Ha4eHUs a U b, HANTH UX CpeaHee aprUPMETHIECKOE,
CpeIHEreOMETPUICCKOEL.

15. Haiitu: y=max(a,b,c)+min(a,b,c).

16. BBUHUCIUTH C UCTIOIB30BAHUEM MTOAMPOTPAMMEBI — (PYHKITHH
7=HOK(a+b,a*b)+HOK(a, b), rae a, b — 1iespie MonoKUTEIbHBIC YHCIA,
HOJ1 — nanbonpmmii oomuii nemurens, HOK — HanmeHnbIiee ob1iee
KpaTHOE.

17. BBUHCIUTH CpeIHEE TEOMETPUICCKOE IMIECTH BBOJUMBIX YHCEII.

18. Beruuciuth cymMmy 3HadeHui ¢pyukiun Z=F(a,b)+F(a2,b2)+F(a2-

u?+t%, eciu u>0, t>0

U+t?, eciu u<0, t<O0

F(u,t) =
. u-t, eciu u>0, t<0

1,b)+F(a-b,b) u+t, eciu u<0, t>0

249



19. lanbl AeiicTBUTEIbHBIC uKcha s, t. [TomyunTs f{(t, -2S, 1.17) + f(2.2,t,s-
2-a—b-sin(c)+a-b
f(a,b,c)=
1+|c+4|

t), Toe
20. Haiitu: y=max(a,b,c,d)*min(a,b,c,d).
21. BBIYHUCIUTH C UCIIOIB30BAaHUEM IMOAIIPOIPaMMBbI

40 40
> sin(x;)+>_cos(y;)
7 = i=1 m i=1 . Ka)KI[yIO CYMMY BBIYHCIIATH C

2%l

i=1
WCITOJIb30BAHUEM OHOU MOITPOTPAMMBI.

22. 3agaHO MHOXKECTBO TOYEK Ha miockoct. Haiftu cymmy nimuH
OTPE3KOB MEKy HAMH.

23.  BBIYHCIUTD € UCTIOJIB30BAHUEM (DYHKITUU
7Z=HO[/I(a,b)+HO/I(a*b,a+tb), rae a, b — 1enpie MOIOKUTEIbHBIC YHUCIIA,
HO/I — nanOonpmmii oOmui AeIUTeb.

24. BBIYHCIUTD CyMMY 3HauY€HUN QyHKIIUU
Z =t x,y)+ f@b)+ f(Ix[+1-y)+ F(( x]-]y]) %),

u+2t, eciu u=0
e0e f(u,t)= u+t, eciu u<-1
u>=2t+1, ecmu -1<u<0

25. Bpruuciutb CpCaHCC apI/I(i)MGTI/I‘IGCKOG YCTBIPCX BBOAUMBIX YHCCIIL.

5.2 Ilepenaya MaccuBOB B (DYHKIIHIO
BapuanTb! 3ananuii BEIOMpATh COTIIACHO HOMEPa B CITUCKE TPYIIIIBL.

Onpenenuth (yHKIMH, BBIIOIHSIONIAEC JCUCTBUS B COOTBETCTBHUU C
BapUAHTOM 3a/IaHUA.
1. JlaH omHOMEpHBIN MacCHB, coCTOSIINHA 13 N 1IeTOUNCIICHHBIX
3JIEMEHTOB.
1.1. Haiitu MakcCUMaJIbHBIN MOJOKUTEIBHBIN DJIEMEHT.
1.2. BblYUCIUTH CyMMY 2JIEMEHTOB MacCHBa.
2. Jlan ogHOMEpHBIN MacCUB, cOCTOSIIINI U3 N BEIIeCTBEHHBIX 2JIEMEHTOB.
2.1. Haiitn MakcUMaJIbHBIA DJIEMEHT.
2.2. Bpruucouth cpegHeapupMeTuyecKoe OTPULATEIbHBIX
2JIEMEHTOB MAacCCHBa.
3. Jlan ogHOMEpHBIN MaccuB, coCTOSIINI U3 N BEIIeCTBEHHBIX 2JIEMEHTOB.
3.1. Haiitu MUHUMAILHBIA DJIEMEHT.
3.2. BpuucnuTh MpoU3BEACHUE HE HYJIEBBIX JIEMEHTOB MacCHBa.
4. Jlan omHOMEpPHBIN MaccuB, cocTosui U3 N 1eT0YNCIIeHHBIX
3JIEMEHTOB.
4.1. Haitn MUHAUMAaIbHBIN ITOJOKHUTEIILHBINA JJIEMEHT.
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4.2. BBMHUCIUTH CyMMY TMOJIOKHUTEIIBHBIX 3JIEMEHTOB MAacCHBa,
KpaTHBIX 3.
. JlaH oTHOMEpHBIN MacCUB, coCToAIMUMN 13 N 11eTOUNCIICHHBIX
2JIEMEHTOB.

5.1. Haiitn MakcUMaJIbHBIA MOJ0KUTEIBHBIA JIEMEHT.

5.2. BpIUHCIUTH MPOU3BEACHUE AIEMEHTOB MaCcCHBA.
. JlaH oTHOMEpHBIN MacCUB, cocToAIUMN 13 N 11eTOUNCICHHBIX
2JIEMEHTOB.

6.1. HaiiTn MakCUMaJIbHBIN SJIEMEHT.

6.2. BBUUCINTH CyMMY YETHBIX JIEMEHTOB MacCHBA.
. JlaH oHOMepHBIN MaccuB, cocToAmMi U3 N BEeIIeCTBEHHBIX AJIEMEHTOB.

7.1. HaiiTu MUHMMaJIBHBIN OTPULIATENBHBIN AJIEMEHT.

7.2. Bwraucauth cpemHeapuMeTHIECKOE TOT0KUTETBLHBIX
7JI€MEHTOB MAacCCHBa.
. JlaH oTHOMEpHBIN MacCUB, COCTOAIINM 13 N 1IeTOUNCIICHHBIX
3JIEMEHTOB.

8.1. HaiiTn MakcuMaJIbHBINA DJIEMEHT.

8.2. Bpiuncnuth cpegHeapu@MeTHIecKoe IEMEHTOB MacCHBa.
. JlaH oTHOMEpHBIN MacCUB, COCTOAIINMA 13 N 11eTOUNCICHHBIX
3JIEMEHTOB.

9.1. HaiiTu MUHUMAJILHBIN DJIEMEHT.

9.2. BBUUCIUTH CyMMY 3JIEMEHTOB MacCHBA.

JlaH oTHOMEpHBIN MaccuB, cocTosmui u3 N 11eT0UnCICHHBIX
9JIEMEHTOB.

10.1. Haiitu MakCUMaIbHBIN OTPHUIIATEIHHBIN 2JIECMEHT.

10.2. BelyucnuTh MpoU3BEICHNE OTPUIIATEIHHBIX JIEMEHTOB
MacCHBa.

JlaH oTHOMEpHBIN MacCUB, cOCTOSAIINM 13 N 11eTOUUCIICHHBIX
3JIEMEHTOB.

11.1. Haiiti MakcCMMaIbHBIN DJIEMEHT.

11.2. Boruuciuth cpegHeapupMeTHdecKoe HEUETHBIX AIIEMEHTOB
MacCHBa.

JlaH oTHOMEpHBIN MacCUB, coCTOSAIINM 13 N 11eTOUNCIICHHBIX
DJIEMEHTOB.

12.1. Halitu MUHUMAJILHBINA HOJ0KUTEILHBIA DJIEMEHT.

12.2. BbIYUCIAUTH CyMMY YETHBIX 3JIEMEHTOB MAaCCHBA.

JlaH oTHOMEpHBIN MacCcUB, cocToAmMM 13 N 11eT0UNCICHHBIX
DJIEMEHTOB.

13.1. HaiiTu MUHUMAJIbHBIN OTPULIATENbHBIN AJIEMEHT.

13.2. Beluuciauth Npou3BeIcHNE HEHYIEBBIX 2JIEMEHTOB MAaCcCHBA,
KpAaTHBIX 3.

14. JlaH ogHOMEpHBIM MaccuB, cOCTOSAIINUMN M3 N 11eT0UMCICHHBIX

DIIEMEHTOB.
14.1. HaiitTn MakCUMaJIbHBIM OTPULIATEIbHBIA AIEMEHT.

251



14.2. Beraucnuth cpegHeapuPpMETHISCKOE YETHBIX IEMEHTOB
MacCHBa.
15. JlaH omHOMEpPHBIM MaccuB, cocTosAUM 3 N BeleCTBEHHBIX
DJIEMEHTOB.
15.1. HaiiTi MakcCHMalbHBIN DJIEMEHT.
15.2. Berauciauth cpeaHeapuhMeTHIECKOE TMOJIOKUTETbHBIX
9JIEMEHTOB MAaCCHBA.
16. Jlan omHOMEpHBII MaccuB, cocTosAmni U3 N BelleCTBEHHBIX
3JIEMEHTOB.
16.1. HaiiTi MUHUMAJILHBIN ITOJIOKUTEILHBIN DJIEMEHT.
16.2. BpruuciauTh Mpou3BeICHUE HE HYJEBBIX 2JIEMEHTOB MacCHBa.
17. Jlan omHOMEpPHBII MaccuB, cocTosAmni u3 N 1eT0UnCIICHHBIX
9JIEMEHTOB.
17.1. HaiiTiu MakcUMaJbHBIN OTPHUIIATCIIBHBIA 3JIECMEHT.
17.2. BprauciauTh CyMMy OTPHIIATEIBHBIX 3JICMEHTOB MacCHBA.
18. JlaH oHOMEpPHBIM MaccuB, cocTosAMUM U3 N 11eTOUNCIICHHBIX
3JIEMEHTOB.
18.1. HaiiTi MUHUMAJILHBIN JIEMEHT.
18.2. BpYMCINTH CyMMY MOJOKHUTEIIBHBIX HEUETHBIX 3JICMEHTOB
MAacCHBa.
19. Jlan omHOMEpPHBIM MaccuB, cocTosAmui u3 N 11eTOUnCICHHBIX
9JIEMEHTOB.
19.1. Haiiti MUHUMAJIBHBIN ITOJIOKUTEILHBII DJIEMEHT.
19.2. Bpraucnauth Mpou3BeeHUE HEYETHBIX AIIEMEHTOB MacCHBa.
20. Jlan omHOMEpHBIN MaccuB, cocTosAmui u3 N BeleCTBEHHBIX
9JIEMEHTOB.
20.1. Haiiti MakcUMaIbHBIN DJIEMEHT.
20.2. Bwruucnauth cpenHeapupMeTuyecKoe OTPUIIATEIbHBIX
9JIEMEHTOB MAaCCHBa.
21. JlaH OTHOMEPHBIN MacCUB, COCTOSAIINM 13 N 11eTOUNCIICHHBIX
3JIEMEHTOB.
21.1. Haiitin MakcUMalIbHBIN HONMOKUTEIBHBIN DJIEMEHT.
21.2. BbIuucauTh CyMMY MOJOKUTEIBHBIX YETHBIX JIEMEHTOB
MacCHBa.
22. JlaH OTHOMEpHBIN MaccuB, cocToAImMM 13 N 1eT0UNCICHHBIX
DJIEMEHTOB.
22.1. HaiitTn MUHUMAJILHBIN DJIEMEHT.
22.2. BpluucauTh NpOM3BEICHUE HEHYJIEBbIX HEUETHBIX AIIEMEHTOB
MacCHBa.
23. Jlan omHOMEpHBIN MaccuB, cocTosAmuil u3 N BeleCTBEHHBIX
3JIEMEHTOB.
23.1. HaiitTn MUHUMAJILHBIN ITOJIOKUTEJILHBIN DJIEMEHT.
23.2. Bwruucauth cpeqHeapuMeTHIeCcKoe OTPUIIATEIIBHBIX
7JIEMEHTOB MAaCCHBA.
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24. JlaH OTHOMEpPHBII MaccuB, cocToAui u3 N 11eT0UnCIeHHBIX
AIIEMEHTOB.
24.1. HaiiTu MakCUMaJIbHBIA OTPHUIATEIBHBIN JIEMEHT.
24.2. BprauciauTh cpeaHeapuGMEeTHIECKOe HEUETHBIX 2JIEMEHTOB
MaccCHBa.
25. Jlan onHOMEpHBIA MaccuB, cocTosmui u3 N 1enourncieHHbIX
AIIEMEHTOB.
25.1. HaiiTu MUHUMAaJIBHBIN OTPHUIIATEIBHBIN 2JIECMEHT.
25.2. BraucianTh CyMMy HECUETHBIX OTPHUIIATEIILHBIX 3JICMEHTOB
MacCHBa.

5.3 llepenaya MaccuBOB B (DYHKIIHIO

Hanucare mnporpamMmy, BBINOJHSIOIIYIO JEHCTBUS B COOTBETCTBUU C
BapUAHTOM 3a/IaHMsI U TIEPEAIOIYI0 MacCuB B (DyHKIIMIO. BBOI M BBIBOJI MaCCHBOB
BBINIOJIHUTD B OTJIETBHBIX (DYHKLIUAX.

BapuaHnt onpeznensercs no nociaeaHei uudpe B CIUCKE CTYAEHTOB TPYIIIbIL.

1. Beraucnuth ¢ HCmonb30BaHUEM (YHKIIMA HAWMEHBIINE DIIEMCHTHI B
CTPOKE U CyMMY HOMEPOB CTPOK M CTOJIOIIOB, B KOTOPBHIX OHHU
pacnionioxkenbl, s marpuubl A(10,15). Pesynprarel ¢opMupoBarh B
onHoMepHBIX MaccuBax M(10) u S(10).

2. Jan  wmaccuB  a(8,5). C wucnonb3oBaHueM  (QYHKIIUU  HAUTH
CPEIHEKBAIPAaTUYHOE 3HAYCHHE IMOJIOKUTEIBHBIX JJIEMEHTOB KaXKJIOh
CTPOKH MaccHBa U C(OPMHPOBATH M3 HUX OJHOMEpPHBIH MaccuB h(8).

3. Beruucaute ¢ ucnonb3oBaHHEM (PYHKIIMM mMax dJIEMEHTHI KaXKIou
ctpoku Matpuilbl A(10,20). Pesynbrarsl ¢opMupoBaTh B OTHOMEPHBIX
maccuBax C(10) u D(10).

4. Jlanwsl maccuBbl a(3,4), b(2,5). Haiitu Z = (Ma+Mb)/(da+db), rne Ma
,Mb - cpenneapudmernyeckue 3HaueHuss mMaccuBoB A, B. da, db -
MaKCHMaJIbHBIE OTKJIIOHEHHUS OT CpeaHeapu(PMETHICCKUX 3HAYCHHM.

5. lana marpuna A(5,5). CpopmupoBars onHomepHsii MaccuB C(5) u3
CPEIHETEOMETPUUYECKUX 3HAUCHHUMN MOJIOKUTETBHBIX AJIEMEHTOB KaXK10TO
CTOJI011a MATPHUIIBI.

7 = Xivax = Yonin

6. Beruuciauts *min ~ Yrex ¢ pcmonp3oBaHMEM (GYHKIMHM, TAE XMax ,xmin
,ymax ,ymin — MakCUMallbHble M MHHHUMAJbHBIE  3JICMEHTBI
COOTBETCTBEHHO MaccuBa X(5,2) u maccuna y(3,4).

7. Jlana Marpuia A(4,5), B(5,6). Bpruucnours

N max{x;}

i=1 J =l, N

KaXJI0M CTPOKU MATPUILIBI.

Z=p,+p,, 20e p=

CyMMa MAaKCUMAJbHBIX 3JICMCHTOB
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10.

Beraucnuth ¢ uCmonb30BaHueM (PYHKIIMHE min 3JIEMEHTHI KaXK0i CTPOKU
Matpuiibl A(10,20). Pe3ynbrarsl popMupoBaTh B OJHOMEPHBIX MAaCCHBAX
C(10) u D(10).
[IpeoOpazoBate MaccuB X(3,3) B 'y, OCTaBUB B HEM TOJBKO
MOJIOKUTENbHBIE 3JIEMEHThI. BMECTO 0CcTanbHbIX 21€eMEeHTOB 3anucarh 0.
OnpenenuTs KOJMYECTBO  IMOJIOKHUTENBHBIX, OTPULIATEIBHBIX H
HyneBbIX 3neMeHToB marpuiibl A(10,15). (Co3nate Tpu GyHKIUU 175
HAXOXKJICHUS dTUX 3HAYCHUN ).

5.4 Ucnonib30BaHNe peKypCcuH

Hanucatps nmporpamMmy, peKypCUBHO BBIYHCIISIONIYIO CYMMY.
Bapuant onpenensiercst mo nociueaHei nudpe B CUCKE CTYJEHTOB IPYIIIHI.

1.

Haiitu cymMy psiza ¢ TOYHOCTBIO &, OOIIMI WIEH KOTOPOTO PaBEH

n! o o
a :5_”' To4HOCTH CUMTaeTCsl AOCTUTHYTOM, €CIIM CHEAYIOIIWN YJICH

ITOCJIEA0BATENIbHOCTH MEHBIIIE 33aJJaHHOTO ¢ .
Haiitu cymMy psiia ¢ TOYHOCTBIO &, OOIIMI WIEH KOTOPOrO paBEH
a, zzin+3in. TOYHOCTBH CUMTAETCS AOCTUTHYTOM, €CIU CIEAYIOIINN YJICH
ITOCJIEA0BATENIbBHOCTH MEHBIIIE 33JJaHHOTO ¢ .

Haiitu cymMy psiga ¢ TOYHOCTBIO &, OOLIMH 4JI€H KOTOPOTO paBeH
_ (=)™
nn

MOCIEA0BATEIIbBHOCTH MEHBIIIE 33JJaHHOTO ¢ .

Haiitu cymMy psiga ¢ TOYHOCTBIO &, OOIIMI YIEH KOTOPOrO paBeH

a - 1
(B3n-2)(3n+1)

YJIEH OCJIEN0BATEIBHOCTH MEHBIIE 3aJAHHOTO & .

Haiitu cymMy psiza ¢ TOYHOCTBIO &, OOIIMI WIEH KOTOPOTO paBeH

a

n

. ToyHOCTB cUMTAETCA TOCTUTHYTOM, €CIU CICAYIOUIUN YJICH

. TO4HOCTB CUMTAETCS JOCTUTHYTOM, €CIU CIACAYIOIUN

a, =n% " . To4HOCTh cuMTaeTcs NOCTUTHYTOH, iy CIeAyIomuil uneH

IIOCJIEZI0BATEIBHOCTY MEHBILIE 3aJaHHOTO ¢ .
Haiitu cymMy psiga ¢ TOYHOCTBIO &, OOIIMI YIEH KOTOPOTO paBeH

n! o o
a, =m. TOYHOCTBH CUMTAETCAd NOCTUTHYTOM, €CIIA CIEAYIOIIUNA YJICH
n)!
II0CJIEIOBATEIILHOCTA MEHBIIIE 3aJaHHOTO ¢ .
Haiitu cymMy psiga ¢ TOYHOCTBIO &, OOIIMI WIEH KOTOPOrO paBeH
3-n
a, =——
(2n)!
[I0CJIENOBATEIIBHOCTA MEHBIIIE 3aIaHHOTO €.

. ToyHOCTH cyuTaEeTCA NOCTUTHYTOM, €CIIM CIEAYIOLIUN YJIEH

. Haiitu cymmy psiza ¢ TOYHOCTBIO &, OOUIMII WIEH KOTOPOro paBeH

In(n! o o
a, = (2 ) . TOYHOCTH CUMTAETCS TOCTUTHYTOM, €CIIA CIEAYIOUIUNA YJICH
n

MOCJICA0OBATCILHOCTH MCHBIIEC 3aJAHHOTO & .
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9. Halitu cymMy psiga ¢ TOYHOCTBIO &, OOLIMH YJI€H KOTOPOTO paBeH

2n-1 o o
a =(—n). TOYHOCTH CUMTAETCA NOCTUTHYTOM, €CJIM CICAYIOIIUN YJIEH

n

MOCJIeI0BAaTEIbHOCTH MEHBIIIE 3aJIaHHOTO & .
10. HaiiTu cymMMy pslla ¢ TOYHOCTBIO &, OOIIMUA YJIEH KOTOPOTO paBeH

10"
a, =

(2n)!
MOCJIEA0BATEIILHOCTA MEHBIIE 33JIAHHOTO & .

. TOYHOCTH CcYMTAETCs] NOCTUTHYTOM, €CIIA CIECAYIOIIUNA YJICH
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TEMA 15. OCHOBbBI OOII B PYTHON.
Jlaboparopnas pa6ora Ne 19

1. Ieap u mopsaok padboTbl
[enb paboThl — U3YYUTHh BOZMOKHOCTH paboThI ¢ Kiaccamu B [luTtone.

[Topsinok BBITIOJIHEHUS paOOTHI:

CaMocTOsTENNbHO — MPOpPadOTaTh TEOPETHUYECKUE OCHOBBI IO  SI3BIKY
nporpammupoBanusi [IUTOH, BBITONHSSA YKa3aHHBIE B TEKCTE MIPUMEPHI.

BbINONIHUTD HHIMBUIYAIBHOE 3a/IaHHE.

2. Kparkas Teopus

2.1 Kiaccsl M 00bEKTBI

Knacc sBnsercs mabioHoM wWin (OpMalbHBIM OINHUCAHMEM OOBEKTa, a
OOBEKT MPEICTABISET 3K3EMIUIIP 3TOr0 Kiacca, €ro peajibHoe BoruionieHue. C
TOYKH 3pEHUs Koja Kjiacc oObeauHSIeT HAOOp (PyHKUMIA M NEPEMEHHBIX, KOTOPHIE
BBINIOJIHSAIOT OMNpEAENIEHHYI0 3aaauy. OyHKIMK Kiacca Ha3bIBalOT MetoaamMu. OHU
ONPEAENAIOT MOBEAEHUE Kiacca. A NMEepeMEHHbIE KJlacca Ha3bIBAIOT aTpUOyTaMHu-
OHH XPaHSAT COCTOSTHUE KJlacca.

Kitacc onpenernsercst ¢ MOMOIIBIO KITFOYEBOTO clioBa Class:

class nazeanue knacca:

Memoobl_Kaacca

Jlns co3manus 00beKTa Kiracca UCIONb3yeTCs CASAYIOIIUN CHHTAKCHUC:
Hazsanue obvekma = Hazeauue kaacca([napamempol])

[Tpumep, onpenenum npocreimii kiacc Person:
class Person:
name = "Tom"

def display_info(self):

print("llpueem, mens 308ym", self.name)

personl = Person()
personl.display_info() # Ipuseem, mens 306ym Tom

person2 = Person()
person2.name = "Sam"
person2.display_info() # Ipusem, mensi 306ym Sam

Kiacc Person onpenensier arpu®yT Name, KOTOpbIA XpaHUT UMsI YE€JIOBEKa, U
meton display_info, ¢ moMoIs0 KOTOPOTro BEIBOAUTCS HH(POPMAILIUS O YETIOBEKE.
[Ipu onpeneneHur METOMOB JTHOOOTO Kiacca CIEAyeT yYUTHIBAaTh, YTO BCE
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OHM JIOJDKHBI MPUHUMATh B Ka4eCTBE IMEPBOIO IMapamMeTpa CCHUIKY Ha TEKYIIH
00beKT, KoTOphIii HasbiBacTcs Self. Uepes 3Ty CChUIKY BHYTpH Kilacca MOMKEM
0o0paTUThCS K METOAaM HIIM aTpuOyTaM 3TOro ke Kjacca. B wacTHocTH, yepes
BeIpakeHHe Self.name MoXHO MONTYYHUTH UMS TTOJIL30BATEIIS.

[Tocne onpeneneHus kiaacc Person cosmgaem mapy ero o0ObeKToB - Personl u
person2. Hcmonb3ys uMsi 00bEKTa, MbI MOXKEM OOpATHTBhCI K €ro METOAaM H
arpuOyram. B gaHHOM ciydae y KaXa0ro H3 OOBEKTOB BBI3BIBAEM METO/
display_info(), koTopbIii BBIBOAUT CTPOKY Ha KOHCOJb.

Kouncmpykmoput

Jlnst co3aanus 00bEKTa Kilacca UCIONb3yeTcsl KOHCTPYKTOp. B mpenpiayniem
npuMepe B kiacce Person, ucnosib3oBajcsi KOHCTPYKTOP MO YMOJTYAHUIO, KOTOPBIN
HEIBHO MMCHOT BCEC KJIACCHI.

personl = Person()

person2 = Person()

KoHCTpyKTOp B Kj1accaX MOXHO OIPEICIUTh C TOMOIIBIO CIEIHAILHOTO
MeTona, Kotopslid HasbiBaeTes _ INit(). [Tpumep, usmenum kimacc Person, mo6aBuB
B HETO KOHCTPYKTOP:

class Person:

# KoHcmpykmop
def __init_ (self, name):
self.name = name # ycmanasnusaem ums

def display_info(self):

print("llpueem, mens 306ym", self.-name)

personl = Person(*Tom")

personl.display_info() # Ilpusem, mensi 306ym Tom
person2 = Person(*'Sam")
person2.display_info() # Ilpusem, mens 306ym Sam

B kauecTBe MepBOro mapamMerpa KOHCTPYKTOP NPHHMMAET CCHUIKY Ha
Tekymuii 00bekT - Self. Hepenko B KOHCTPYKTOpax yCTaHABIMBAIOTCS aTPHOYTHI
kiacca. Tak, B JJaHHOM Cliydae B KauyeCTBE BTOPOIO MapaMeTpa B KOHCTPYKTOP
nepenacTcss WM [OJIb30BaTelisd, KOTOPOE YyCTaHABAMBACTCS IS arpuOyTa
self.name. Jlns atpubyTa HEOOsI3aTEILHO ONIPEACIIATH B KJIacce MEPEMEHHYIO Name,
KaKk 3T0 ObUIO B MpEAbIAYyIICH Bepcuu Kiacca Person. YcraHoBka 3HAYCHUS
self.name = name ysxe HesiBHO co3gaeT arpuOyT NAME.

Jlecmpykmop
[Tocite okoH4yaHus pabOTHI ¢ OOBEKTOM MOKEM HCITOJIB30BaTh omeparop del
JUISL YIAJIEHUS €T0 U3 NaMsITH:
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personl = Person(*Tom")

del personl  # yoanenue uz namsmu

VYnanare 00beKT Heo0sS3aTeIbHO, TAK KaK MOCJIe OKOHYaHMS pabOThl CKPUIITA
BCE 00BEKTHl aBTOMATUYECKH YIAJISIOTCS U3 MaMSITH.

Jnst ompeneneHust JIECTPYKTOpa HEOOXOJUMO peain30BaThb BCTPOEHHYIO
¢yukiuo _ del , kortopas OymeT BBI3BIBATBCSA JIMOO B pe3yibTare BbI30Ba
omneparopa del, mubo npu aBTOMaTHUECKOM yaaneHuu oobekra. Hanpumep:

class Person:

# KoHCcmpyKkmop
def __init_ (self, name):
self.name = name # ycmanasnusaem ums

def _del (self):

print(self.name,"yoanen uz namsmu™)
def display_info(self):

print("Ilpusem, mens 306ym™, self.name)

personl = Person(*Tom")

personl.display info() # Ilpusem, mens 306ym Tom
del personl  # yoanenue uz namsmu

person2 = Person(*'Sam")

person2.display_info() # Ilpusem, mens 306ym Sam

Onpedenernue K1accos 8 MoOynax u noOKI4YeHue

Kak mpaBuiio, Kjlacchl pa3MEIIAalOTCS B OTACIBHBIX MOIYJISX M 3aTE€M YKe
UMITOPTUPYIOTCS B OCHOBHOW CKPHUNT MpoTrpamMMbl. JlomycTHUM B TIPOEKTE JIBa
daitna: daiia main.py (oCHOBHOW CKpWINT mporpammbi) u classes.py (ckpunr ¢
ONpENIETIEHUEM KJIACCOB).

B ¢aiine classes.py onpeaenum aBa Kiacca:

class Person:

# KoHCMpPYKmMOop
def __init_ (self, name):
self.name = name # ycmanasnusaem ums

def display_info(self):

print("llpueem, mens 308ym", self.name)

class Auto:
def __init__ (self, name):
self.name = name

def move(self, speed):
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print(self.name, "edem co cxopocmwio”, speed, "km/u")

HOI[KJ'I}O‘{I/IM 9TH KJIACChI U UCITIOJIBb3YCM HUX B CKPHUIITC main.py:
from classes import Person, Auto

tom = Person(""Tom")
tom.display_info()

bmw = Auto("BMW")
bmw.move(65)

[TogkmroueHrne KIacCOB MPOUCXOAUT TOYHO TaKke, Kak M (PyHKUUHA U3
MOIYJIA. Mg MOXKEM IMOAKIOYNTHh BECb MOAYJIb BBIPAKCHUCM

import classes

JIn6o IMOAKIIFOYHUTH OTACIIBHBIC KJIACCHI, KaK B IIPUMCPC BBIIIIC.

2.2 Nukancyassumsi
[To ymonuanuto aTpuOyThl B KJIaccax SIBISIFOTCS OOIICIOCTYITHBIMHU, a 3TO
3HAYHT, YTO U3 JTFOOOTO MECTa MPOTrPaMMBbl MBI MOYKEM TIOJYYUTh aTpUOyT 00BhEeKTa
¥ U3MEHUTH ero. Hampumep:
class Person:
def __init__ (self, name, age):
self.name = name # ycmanasnusaem ums
self.age =age # ycmanasnusaem sozpacm

def display_info(self):
print("Zma:", self.name, "\tBospacm:", self.age)

tom = Person("Tom", 23)

tom.name = "Yenogex-nayx"  # uzmensem ampudoym name
tom.age = -129 # usmensem ampuoym age

tom.display _info() # Umsn: Yenosex-nayk  Boszpacm: -129

B nmaHHOM ciydae MOXEM, K IPUMEpPY, NMPUCBOUTH BO3PACTy WM WMEHH
YeJIOBEKa HEKOPPEKTHOE 3HAYEHWE, HAIPUMEp, YKa3aTh OTPULATEIBHBIN BO3PACT.
[TonobHOE mMOBeneHUE HEXKEeNarelbHO, MOJTOMY BCTA€T BOMPOC O KOHTPOJE 3a
JIOCTYTIOM K aTpuOyTaM O0ObEKTa.

C naHHOM TIpoOJIEMOM TECHO CBSI3aHO  TOHATHE  HMHKAICYJISIIHUM.
Wukancynsauus — sBisieTcss  (QyHIAMEHTANbHOM  KOHIenuued  0OBEKTHO-
OpPUEHTHUPOBAHHOTO IporpamMmupoBanus. OHa NmpenoTBpaIlaeT npsMoil JOCTYI K
arpuOyTaM 0OBEKT U3 BBI3BIBAIOIIETO KOJIA.

KacarenbHO MHKANCYISLIMM HEMOCPEACTBEHHO B SI3bIKE MPOrPaMMUPOBAHUS
Python ckpeiTh aTpuOyTHI K1acca MOXKHO C/IeNIaB WX MPUBATHBIMU WIJTH 3aKPBITHIMH
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N OI'paHMYHMB AOCTYIl K HHM YCpPC3 CICHUAIIBHBIC MCTOAbI, KOTOPLIC CIIC
Ha3bIBAaIOTCSI CBOMCTBAMHU.
HM3MmeHuM BhlIIE OHpCI[GJIGHHBIﬁ KJIaCC, OIIPpCACIINB B HCM CBOICTBA:
class Person:
def __init_ (self, name, age):
self. name = name #ycmanasnueaem ums
self. age =age #ycmanasiusaem 6o3pacm

def set_age(self, age):
if age in range(1, 100):
self. _age = age
else:
print(" Hedonycmumwiti 6ospacm')

def get_age(self):
return self. _age

def get_name(self):
return self.__name

def display_info(self):
print("Ams:", self.__name, "\tBospacm:", self.__age)

tom = Person(""Tom", 23)

tom._ _age =43 # Ampubym age He usmenumcs
tom.display_info() # Ums: Tom Bospacm: 23
tom.set_age(-3486) # Heoonycmumbwiil 603pacm

tom.set_age(25)
tom.display_info() # Ums: Tom Bospacm: 25

Jli1st co3manust mpyuBaTHOTO aTprlyTa B Hayajle €ro HAaMMEHOBAHUS CTaBUTCS
nBoriHoi mpouepk: Self. _name. K takomy aTpuOyTy MBI CMOXKEeM OOpaTHUTHCS
TOJIKO M3 TOro ke kiacca. Ho He cMoxeMm oO0OpaTuThbCcs BHE 3TOr0 Kiacca.
Hampumep, npucBoeHue 3Ha4eHUS STOMY aTpuOyTy HUYEro He JaCT:

tom.__age =43

A TIOTBITKA MOJYYUTh €70 3HAYEHUE MPUBEJIET K OIMUOKE BHITIOJHEHHUS:

print(tom.__age)

OnHako BCe K€ MOXKET TMOTpeOOBaThCs  YCTAHABIMBATH  BO3PACT
MOJIB30BaTeNs U3 BHE. /i1 3TOro co3narorcst cBoucTsa. VMcnonb3ys 0lHO CBOKWCTBO,
MBI MOXKEM TIOJTyYUTh 3HAYCHUE aTpuoyTa:

def get_age(self):

return self. _age
JlaHHBIN METO/ HA3BIBAIOT FETTEP MU AKCECCOP.
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JIns n3MEeHeHUs BO3pacTa OMPEAETIEHO IPYroe CBOMCTBO:
def set_age(self, value):
if value in range(1, 100):
self. _age = value
else:
print("Heoonycmumuwiii 603pacm")
31ech YK€ MOXKEM pEluTh B 3aBUCUMOCTH OT YCJIOBUW, HAAO0 JIH
MepEeyCTaHABIMBATh BO3pacCT. J[aHHBIA METOJ HA3bIBAIOT CETTEP WM MBIOTEUTOP
(mutator).
HeoOs3aTenbHO co3maBaTh Il KaKIOTO MPUBATHOTO arpuOyTa MOIO0O0HYO
napy cBOMCTB. Tak, B mpumepe BBIIIE HMS YEJIOBEKA MBI MOYKEM YCTaHOBUTH
TOJIBKO U3 KOHCTPYKTOpPa. A JJIsl MOJy4YEeHUE ONpeiesieH MeTtoa get_name.

AHnHomayuu ceolicme

Python wmmeer TakXe emie OAMH - CIOCOO OIPEICIICHUS CBOWCTB. DTOT
croco0 TMpeanoiaraeT MCHOJb30BAHUE AHHOTALMMA, KOTOPbIE MPEABAPSIOTCS
CHUMBOJIOM (@).

Jlnst co3maHus CBOWMCTBA-TETTEpa HAJl CBOMCTBOM CTaBUTCS AHHOTAIUS
@property.

Jlnst  co3maHus  CBOWCTBa-ceTTepa HaJ CBOWCTBOM  yCTaHABIMBAECTCS
aHHOTAIUS UMsL_Ceolicmea_zemmepa.setter.

[Iepenuem knacce Person ¢ ncnonb30BaHUEM aHHOTALIMIN:
class Person:
def __init_ (self, name, age):
self.  _name = name #ycmaHnaenusaem umsl
self. _age =age #ycmanaeiusaem 6o3pacm

@property
def age(self):
return self. _age

@age.setter
def age(self, age):
if age in range(1, 100):
self. _age = age
else:
print(" Heoonycmumwiti 6ozpacm™)

@property
def name(self):
return self.__name

def display_info(self):
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print("Hms:", self.__name, "\tBospacm:", self.__age)

tom = Person("Tom", 23)
tom.display_info()  # HAmsa: Tom Bospacm: 23

tom.age = -3486 # Heoonycmumblil 6o3pacm
print(tom.age) #23
tom.age = 36

tom.display_info()  # XAmsa: Tom Bospacm: 36

CBOMCTBO-CETTEp OIpeneseTcs mocie cBoiicTBa-rerrepa. Cerrep, U reTTep
HA3bIBAIOTCS OJMHAKOBO - age. M TMOCKoJbKy TreTTep HasbIBaeTcs age, To Haj
CETTepOM yCTaHaBIIMBaeTCs aHHOTaus @age.setter. I[Tocie 3Toro, 4To K rerrepy,
9TO K CETTEPY, MOXKHO 0OpaTHTCS Yepe3 BrIpakeHne tom.age.

2.3 HaciienoBanue

HacnenoBanve 1o03BOJISIET CO3/1aBaTh HOBBIM KJIaCC Ha OCHOBE YXKe
CyLIECTBYyIOIIEro Kiacca. Hapsamy ¢ WHKancynsiuue HaciaeloBaHUE SIBIISETCS
OHUM u3 KpaceyToJIbHBIX KaMHeH 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrPaMMHPOBAHUSI.

KimroueBbIMU TIOHSATHSMU HACIICAOBaHUS SIBISIFOTCS ITOJIKIJIACC M CYTIEPKIIACC.
[lonkmacc HaciemyeT OT cCylepkiacca Bce MyOnIHYHble aTpuOyThl U METOJBI.
Cymnepkiacc emie Ha3biBaeTcss 0a3oBbiM (base class) mimu pomurensckum (parent
class), a mogkiacc - npousBoaubIM (derived class) nim mouepuum (child class).

CHHTaKCHC JIJIs1 HACJICIOBAaHUS KJIACCOB BRITJISANT CISAYIOIIAM 00pa3oM:

class nooknacc (cynepknacc):

Memoobl_nooxaacca

PacmoTrpum mnpumep HacieqoBaHUS HAa OCHOBE KjaccoB Person, koTopbrit
npecTaBisieT YeaoBeka, u kiacc Employee - kimacc paboTHuKa.

class Person:

def __init_ (self, name, age):
self. _name = name #ycmanasiueaem ums
self. _age = age #ycmanasnueaem 6o3pacm

@property
def age(self):
return self. __age

@age.setter
def age(self, age):
if age in range(1, 100):
self. _age = age
else:
print(" Heoonycmumutit sozpacm™)

@property
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def name(self):
return self.__name

def display_info(self):
print("msa:", self.__name, "\tBospacm:", self. __age)

class Employee(Person):

def details(self, company):
# print(self.__name, "pabomaem 6 xomnanuu", company)
# max nenvss, self. _name - npusammuwiii ampuodym
print(self.name, "pabomaem 6 xomnanuu", company)

tom = Employee("Tom", 23)

tom.details("Google™)

tom.age = 33

tom.display_info()

Knacc Employee monHocThio mepeHnMaeT (GyHKIIMOHAT Kiacca Person u B
JIOTIOJTHEHHUHU K Hemy jo0aBisier meton details().

Crout oOparuTh BHMUMaHUE, 4To st Employee mocTymHbl uepes KiroueBoe
cioBo Self Bce meroner u atpuOyThl Kitacca Person, kpome 3aKpbITBIX aTpUOYTOB
TUIAa __Name wiu __age.

[Tpu coszmanum oObekTa Employee dakruueckn wMCmonb3yeM KOHCTPYKTOP
kiacca Person. I kpome TOro, y 3Toro o0beKTa Mbl MOKEM BBI3BaTh BCE METObI
kJjacca Person.

2.4 lMoaumoppuzm
[Tomumopdusm siBnsieTcs emie OJAHUM 0a30BBIM  aCIEKTOM OOBEKTHO-
OPUEHTHUPOBAHHOTO TMPOTPAMMHUPOBAHUS W MPEANojaraer CrnocoOHOCTh K
M3MEHEHHIO (DYHKITMOHAJIA, YHACIEOBAHHOTO OT 6a30BOTO KJlacca.
Hanpuwmep:
class Person:
def __init_ (self, name, age):
self. name = name #ycmanagnueaem ums
self. _age = age #ycmanasnusaem 6o3pacm

@property
def name(self):
return self. _name

@property

def age(self):
return self. _age

263



@age.setter
def age(self, age):
if age in range(1, 100):
self. _age = age
else:
print("* Heoonycmumwiti 6ozpacm™)

def display_info(self):
print("HAms:", self.__name, "\tBospacm:", self. __age)

class Employee(Person):
# onpeodenenue KOoHCmMpPYKmMopa
def _init_ (self, name, age, company):
Person.__init__(self, name, age)
self.company = company

# nepeonpeoenenue memooa display_info
def display_info(self):
Person.display_info(self)
print(" Komnanus:", self.company)

class Student(Person):
# onpeodenenue KoHcmpyKmopa
def __init_ (self, name, age, university):
Person.__init__ (self, name, age)
self.university = university

# nepeonpeoenenue memooa display_info
def display_info(self):
print("Cmyoenm",  self.name,  "yuumcs 6  yunusepcumeme",
self.university)

people = [Person("Tom", 23), Student("Bob", 19, "Harvard"),
Employee(""Sam", 35, "Google")]

for person in people:

person.display_info()
print()

B npousBomHom kiacce Employee, kotopwiii mpeacTaBisieT CITy)Kallero,
ONpPEAENSETCS CBOM KOHCTPYKTOp. Tak Kak HaM HaJa0 yCTaHABIWBATh IIPU
co3maHnu OOBEKTa €lle W KOMIAaHWIo, rae padoTaeT cOTpydHUK. Jlms 3toro
KOHCTPYKTOp NpPHWHUMAET dYeThIpe MapaMerpa: CcTaHaapTHbeiid mapametp Self,
napaMeTpbl NAMme u age u mapaMerp company.

B camom xkoHcTpykTtope Employee BeI3bIBacTCS KOHCTpPYKTOp 0a30BOTO
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kinacca Person. OOpamieHne k MeToAaM 0a30BOr0 Kjlacca MMEET CIEAYOLIUi
CHUHTAKCHC:

cynepkaacc.Haseanue memooa(self [, napamempuwi])

[ToaToMy B KOHCTPYKTOp 6a30BOTO Kilacca mepenaroTcss uMsi U BozpacT. Cam
e kiacc Employee noGasnser k GyHKIMOHANy Kiacca Person eme oauH arpuOyT
- self.company.

Kpome Toro, kmacc Employee nepeonpenenser meron display_info() xnacca
Person, mockoiapKy KpoMe€ WMEHH W BO3pacTa HEOOXOAMMO BBIBOJIUTH €IIe U
KOMITaHUIO, B KOTOpO# paboTaeT cimyxamuid. M1 94T00bI MOBTOPHO HE MHUCATh KOJ
BBIBOJIa MMEHHM M BO3pacTa 3/1eCh TaKXKE IPOUCXOAWT OOpalleHHe K METOIy
0a3oBoro kiacca - merony get _info: Person.display_info(self).

[ToxoxxuM 00paszom orpeneeH kiace Student, mpeacTaBiasionuil CTyaeHTa.
OH Taxke Tmepeomnpeneiaser KoHCTpykrop u wmeron display info 3a Ttem
UCKJTFOYCHHEM, 4To BMecTo B Mertoze display_info He BbI3bIBacTCS BepcHsi 3TOTO
MeToza U3 6a30BOTO Kilacca.

B ocHOBHOW dYacTu mporpamMMbl CO3Ja€TCsi CIHCOK W3 TpeX OOBEKTOB
Person, B koTopoM JiBa 00beKTa TaKXke MpeACTaBIsaioT Kiaccel Employee u Student.
N B mmKie 3TOT CHUCOK TMepedupaercs, U IS KaKIOT0 OObEKTa B CIIHCKE
Bei3biBacTcst Meron display_info. Ha srame BwimomHeHuss mporpammsr  Python
YUUTHIBAET HEPAPXHUI0 HACIEAOBAHMS M BBIOMpACT HYXHYIO BEPCHI0 METOJa
display_info() ms xaxkmoro ooObekra.

IIpu padote ¢ oObekTaMu OBIBAET HEOOXOAMMO B 3aBUCHUMOCTH OT UX THUMa
BBITIOJIHUTh T€ WM WHBIC omepanmud. M ¢ moMompio BCTPOSHHOH (QYyHKIMH
isinstance() Mbl MOXXE€M MPOBEPUTH TUI 00bEKTa. DTa (YyHKIMS MPUHUMAET JBa

rnapamerpa:
isinstance(object, type)
[lepBbIii mapameTp mpeACTaBIsIET OOBEKT, a BTOPOM - THI, Ha

MPUHAJICKHOCTh K KOTOPOMY BBITIOJHSIETCS TIpoBepka. Eciu 0oObeKT mpeacrapiser
yKa3aHHBIA THM, TO (yHKIMS Bo3BpamaeT [rue. Hampumep, Bo3bMeM BBIIIE
OIMCAaHHYIO UEPAPXUIO KIIACCOB:
for person in people:
if isinstance(person, Student):
print(person.university)
elif isinstance(person, Employee):
print(person.company)
else:
print(person.name)

print()

2.5 Knacc object. CtpokoBoe npejacraBjieHne 00beKTa
Hauunast ¢ 3-# Bepcum Python Bce Kiracchbl HESIBHO HUMEIOT OJUH OOIIHIA
cymepkiacc - Object u Bce KJ1acchl M0 yMOTYaHHUIO HACIEIYIOT €r0 METOIbI.

OnHuM 13 HanboJiee UCTIOIh3yEeMbIX METOJIOB Kilacca Object sBiseTcs MeTon
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__str__(). Korga HEoOX0aMMO TOJyYUTh CTPOKOBOE MPEACTABICHUE O0BEKTA WIIH
BBIBECTH O0BEKT B BHJIE CTPOKH, TO Python kak pa3 BbI3bIBaeT 3TOT MeTod. U mpu
OIIPpCACICHHUHN KJIacCa XOpOHIGﬁ HpaKTI/IKOﬁ CUUTACTCA IICPCOIIPCACICHHUC JSTOI0
METOa.
K npuMepy, BO3BMCM KJIACC Person wu BBIBCACM €TO CTPOKOBOC
MNpCaCTaBJICHUC!
class Person:
def _init__ (self, name, age):
Self. name = name # ycmanagnusaem ums
self. age = age # ycmanaenusaem 6o3pacm

@property
def name(self):
return self.__name

@property
def age(self):
return self. _age

@age.setter
def age(self, age):
if age in range(1, 100):
self. age = age
else:
print(" Heoonycmumwiti 6ospacm™)

def display_info(self):
print("Zma:", self.__name, "\tBospacm:", self.__age)

tom = Person("Tom", 23)
print(tom)
[Tpu 3amycke nporpamma BbIBEJET YTO-TO HAOAOOHUE CIEAYIOLIETO:
<__main__.Person object at 0x0000017D2BEBDCF8>
O1t0 He oveHb uH(opmaruBHas wuHPopMmanus 00 oObekre. Tenepn
ompenenuM B kiaacce Person meron _ Str__:
class Person:
def __init__(self, name, age):
self.  name = name #ycmanasnmuseaem ums
self. _age = age #ycmanaenusaem 6o3pacm

@property
def name(self):
return self.__name
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@property
def age(self):
return self. _age

@age.setter
def age(self, age):
if age in range(1, 100):
self. _age = age
else:
print(" Hedonycmumwiti 6ospacm')

def display_info(self):
print(self.__str__())

def _str_ (self):
return "wus: {} \t Bospacm: {}".format(self. __name, self. _age)

tom = Person("Tom", 23)

print(tom)

Meron _ str_ () momkeH Bo3Bpaliath CTPOKY. M B JaHHOM ciiydae Mbl
BO3BpalaeM 0a3oByro HHGOpMAIMIO O yeloBeke. M Teneph KOHCOJIBHBIM BBIBOJ
OyHeT Ipyrum:

3 KoHTpO/IbHBIE BONIPOCHI

ITonsTue xnacca B sa3pike IIuToH.

ITong n MmeToaBI KiTacca.

KoHnctpykTOops! 1 nectpykropsl B IIutoHe.

CBo¥icTBa M aHHOTALVH.

Yto nmoHMMaeTcs Moji TEPMUHOM «HaciegoBanue»? [IpuBeaure mpuMepsl Ha
s13bIK 1IUTOH.

Uto moHMMaeTcs 1o TePMUHOM «TosiuMopdusm»? [IpuBeaute mpuMepsl Ha
s13bIK 1IUTOH.

Yto moHUMaETCs 1o TEPMUHOM «MHKancyasanus»? [IpuBenure npuMmeps Ha
s13bIK 1IMTOH.

4 Jananue
BriOpaTh 3a/1aHue corliacHO BapuaHTa.
[TopsiioK BBITIOHEHUST PAOOTHI:
e pa3paborarh IO, METOABI M CBOWCTBA JUIA KaXJIOro U3
OTpeAeIsieMbIX KJI1aCCOB;
® BCE IOJISI KJIACCOB JIOJDKHBI OBITh MPUBATHBIMU;
® pealn30BaTh IS KAXI0TO Kjacca KOHCTPYKTOP U I€CTPYKTOP;
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® CBOICTBA MO HM3MEHEHUIO U OTOOPAKECHUIO 3HAYCHHUS TTOJICH;
e METON TMoWcKa WHPOPMAIMM W3 CIHCKAa JaHHBIX OOBEKTOB 10
OTIPE/ICIICHHBIM KPUTEPHSIM;
e nmiepeonpeneieHubii Meron _ Str () mis BeIBoma wHGOpMAIu 00
00BEKTE;
® pecalM30BaTh MEHIO MO0 pabOTe CO CIIICKOM OOBEKTOB KOTOPOE JOIKHO
BKIIIOYATh: JI0OaBIICHUE, pEJaKTUPOBAaHHWE, yHajJeHHUEe OOBEKTa,
OTOOpaXeHHE JaHHBIX 00 O0O0beKTe; IoHcka WHGOPMAIUU TI0
OTIPEICTICHHBIM KPUTECPHUSIM.
Peaym3oBare mporpammy Ha Python B cooTBeTCTBMM C BapHaHTOM
ucnoiHenus. Onucanue KJIAcCOB JODKHO ObITh B OTACIBHOM MoAayne. BapuaHTbl
3aJJaHUI OMPEENISIFOTCS COITTACHO CIHCKA CTYICHTOB B TPYIIIIE.

5 BapuaHThl 3a1aHuH

[TocTpouTh Hepapxuio KIaCCOB B COOTBETCTBUU C BAPUAHTOM 3a/IaHUSL:

CryneHT, npenoaaBaTelib, IEPCOHA, 3aBeAYIOINNA Kadeapoil.

Cnyxamuii, nepcona, padbounii, HHXEHEP.

PaGounii, kaapbl, THXEHEP, aIMUHUCTPALIHSL.

JleTainb, MEXaHU3M, U3IEIUE, Y3E.

Opranuzanusi, CTpaxoBasi KOMIIaHUs, He(Tera3oBasi KOMIAHUs, 3aBOJI.

XKypnan, kHura, ne4arHoe u3gaHue, yaeOHuK.

TecT, 3x3aMeH, BBIITYCKHOM 3K3aMEH, UCIIBITAHUE.

Mecto, 0651acTh, TOPO, METAIOJIHC.

. Urpymika, mpoaykT, ToBap, MOJTOYHBIN TTPOAYKT.

10 KBuTanius, HakiaaHasi, JOKYMEHT, CUET.

11. ABTOMOOMIIB, OE3/T, TPAHCIIOPTHOE CPEICTBO, IKCIIPECC.

12.JIBurarens, IBUTATEIb BHYTPEHHETO CTOpPAHUs, THU3E]b, PCAKTUBHBIN
JIBUTATEIIb.

13.Pecmybnuka, MOHapXusi, KOPOJIEBCTBO, TOCYAAPCTRO.

14 MnekonuTaroniee, TapHOKOIMBITHOE, MITUIIA, )KUBOTHOE.

15.Kopabiib, mapoxo, mapyCHUK, KOPBET.

16.CamorneT, aBTOMOOHIIb, KOpadiib, TPAHCIIOPTHOE CPECTBO.

17.Touka, nuHus, purypa miockas, purypa oobemMHasl.

18.KapTtuHa, pucyHOK, pEerpOayKITHs, IEH3aK.

19.Crartss, pazaen, xKypHal, H3AaTeIbCTBO.

20.KBaptupa, 10M, ynuiia, HaCeIEHHBIN MYHKT.

CoNORODE

268



TEMA 16. TEXHOJIOTI'U JOCTYIIA K JAHHBIM.
Jlaboparopnas padora Ne 20

Leab u nopsaaok padoTsl

HCHB pa6OTI)I — U3y4YUTh TCXHOJIOTHU JOCTYIIA K JaAHHBIM.

[Topsinok BBITIOJIHEHUS paOOTHI:

CamocTosTeNbHO MpopadoTaTh TEOPETHUECKHUE OCHOBBI MO TEXHOJIOTHSIM
JIOCTYTIA K JTAHHBIM.

BbINIONIHUTD UHIMBUTYAIBHOE 3a/IaHKE.

3ananue (0a30BbIil YPOBEHD)
1. IIpoexTupoBanue 0a3bl TaHHBIX:

onucarb TaONHIBl HA YpoBHE | U 2 HOpMaslbHOU (HOPMBI, BCE TOJIS
TaONUIl  JTOJKHBI COOTBETCTBOBAaTb  MPaBWIy  HANWCAHUSA
UJCHTU(UKATOPOB;

MOCTPOUTD JIOTUYECKYIO U (DU3UUECKYIO MOJIeNb 0a3bl IaHHBIX;
OMUCATh CBSI3U MEXKAY TaOIUIIAMU U XapaKTEPUCTUKU CBSI3H;
MACbMEHHBIN OTYET MIPEAOCTABUTH MIPEMOAABATENIO.

2. Pazpaborka 1-it Bepcuu kimeHTckoro npuwioxenuss MDI Win32:

B KJMEHTCKOM YacTH MOJDKeH OBITh co3maH oOwbekT Tmma DataSet
coJiepKaluii PU3N4eCKyr0 MO/iesib 0a3bl JaHHBIX;
B KJIMEHTE TPETyCMOTPETh BOBMOXHOCTh OTOOpaXeHUs, T00aBICHUS,
pPEIaKTUPOBAHUS U YIAICHHS TaHHBIX U3 TaONHI] Ha popMme;
B Ka4eCTBE MEPBUYHBIX KIFOUEH HEOOXOIUMO HCIIOJIb30BaTh THUI INt ¢
BO3MO)XHOCTBIO aBTOMATUYECKOTO YBEJIHMYCHUS] TIPU J100aBICHUU
JTAHHBIX;

uHopMaIs O cXeMmMe MaHHBIX W JaHHBIX B TaOMUIAX JOJDKHA
coxpansaTecsa B XML ¢aiin.

3. Pa3pabortka 2-i1 Bepcuu kiueHTckoro npriokernss MDI Win32:

B kauecTtBe CYBJ] HeoOxomumo HMCIoNb30BaTh 0azy JaHHBIX Access
(MOXHO HCTIONB30BATh JIFO0YIO APYTYIO JToKainbHYyI0 Bepcuio CYB/);

B Ka4yeCTBE MEPBUYHBIX KIFOYEH HCIONB30BaTh THUN CueTduk (s
npyrux CYB/l npenycMOTpeTh aHATOTUYHBIA TUI TAHHBIX);

noctyn Kk CYBJl ocCymecTBisiTh C MCHOJAb30BAHUEM TEXHOJIOTUH
ADO.NET,

MPENyCMOTPETh  BO3MOXKHOCTH ~ J0OaBIICHMs, PEIAKTUPOBAHUSA,
yoajdeHuss W OTOOpakeHWsl JaHHBIX U3 Tabmuir Ha Qopme ¢
BO3MOXXHOCTBIO  OBICTPOTO TOWCKA JaHHBIX B TaOMUIAX TIO
OTIPEJICTICHHOMY TIOJTIO.

4. . Pazpabotka 3-it Bepcuu kimeHnTckoro npuwioxkeraus MDI Win32:
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B kauectBe CY B/l ncnonb3oBate 6a3y ganueix MS SQL Server 2008
1 BEHIIIIC;

B KaueCcTBE IMEPBUYHBIX KIIOYEH JJIsI COPABOYHBIX  TaOJIMIL
HEOOXOIMMO  HMCIOJB30BaTh  THI  int ¢ BO3MOXKHOCTBIO
aBTOMAaTUYECKOTO YBEJIWYEHUS TIPpU A00aBIEHWU JaHHBIX, IS
OCHOBHBIX TabmIr ucnonk3oBaTh THHa GUID;

BCE 3alpOCHI, CBSI3aHHBIC C W3MEHEHHMEM JaHHBIX B 0a3e JaHHBIX,
norcka nHdopMaIuu U BeIOOpa MHOOPMALMK 1T OTYETOB JOJIKHBI
OCYIIIECTBIISATHCS Ha OCHOBE XPAaHUMBIX MPOIIEAYD;

JUIST  OTOOpaXeHWs JaHHBIX Ta0Onwui Ha ¢opMe HCIOIh30BaTh
MPOCMOTPHI;

noctyn k CYBJ] ocymecTBiiATh C HCHOJB30BAHUEM TEXHOJIOTUU
ADO.NET;

BBIOOpPKAa  JaHHBIX 111 (OPMHUPOBAHUS  OTUETOB  JOJDKHO
OCYIIIECTBIATHCS KaK MUHUMYM C UCTIOJIb30BAaHUEM 2 TaOJIHII,

OAWH OTYET JOJDKEH coxpaHsaThcs B (opmare MS Word, Bropoit B
dopmare MS Excel;

3anpoc JTaHHBIX U (POPMUPOBAHKUE OTUETA MPOU3BOAUTH B OTACIHHOM
TTOTOKE.

3ananue (MOBBINIEHHBIH YPOBEHb)
1. TIpoexTupoBanue 6a3bl TaHHBIX:

onucarh TaONUILBI Ha ypoBHE 1 U 2 HOpManbHOU (HOPMBI, BCe MO
TaOMUI  JOJDKHBI ~ COOTBETCTBOBaTh  MpaBUJIy  HaNUCaHUS
UJEHTU(UKATOPOB;

MOCTPOUTH JIOTHUECKYIO U (PU3UUYECKYIO MOJIENb 0a3bl JaHHBIX;
OIKCATh CBSI3U MEXKAY TaOIUIIAMU U XapaKTEePUCTUKU CBA3H;
NMCBMEHHBIA OTYET MPEJOCTABUTH IIPEIOIABATEIO.

2. Pazpabotka 1-it Bepcuu kinmeHnTckoro npuioxenuss MDI WPF:

B KIMEHTCKOW 4YacTH BO3MOXHO HCIIONIb30BaHWE OOBEKTa THUIIA
DataSet comepxariero ¢pu3n4ecKyro MOACIb 0a3bl JaHHBIX;
B KJIMEHTE MPEIYyCMOTPETh BO3MOXKHOCTh OTOOpakeHUsl, J0OaBICHUS,
pelaKTUPOBAHMS U YIAJICHUsI TaHHBIX U3 TaOIuIl Ha popMe;
B Ka4eCTBE MEPBUYHBIX KITFOUEH HEOOXOIUMO HMCIONIB30BaTh THII iNt ¢
BO3MOXKHOCTBIO aBTOMAaTUYECKOTO YBEJIWYEHHUS MpH J0O0aBICHUU
JaHHBIX;

uH(pOpMaIlMsg O CXEeMEe JaHHBIX M JaHHBIX B TaOIWIax TOJKHA
coxpansaTecs B pane tuna XML unu Json.

3. Paspabotka 2-i Bepcuu KimeHTckoro npuioxkenuss MDI WPF:

B kauectBe CYB]] HeoOXoammo HCHONB30BaTh JHOOYIO JIOKATHHYIO
CYB/;
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B Ka4eCTBE MEPBUYHBIX KIFOUYEH HEOOXOIUMO HMCIIOJIb30BaTh TUI INt ¢
BO3MO)XHOCTBIO aBTOMATUYECKOTO YBEJIMYEHUS TIpU J100aBICHUU
JTAHHBIX.

noctyn k CYB]] ocyiiecTBasTh JIMOO C UCIOI30BaHUEM TEXHOJIOTUU
ADO.NET unu Ha 0CHOBE Jpyroil TEXHOJOTHHU MOAKIIOUEHUs K 6aze
JTAaHHBIX;

IPEeNyCMOTPETh  BO3MOXKHOCTH  J0OAaBIICHUS, PEAAKTUPOBAHMS,
yoajdeHuss W OTOOpakeHHs JaHHBIX U3 Tabmui Ha Qopme ¢
BO3MO)XHOCTBIO ~ OBICTPOTO TIOMCKa JAHHBIX B TallUIaX IO
OTIPEICTICHHOMY TIOJIIO.

4. Pazpabotka 3-i1 Bepcuu kimeHTckoro npuioxenuss MDI WPF:

B kauecTtBe CYB/I ncnons3oBare mo0yro ceteByro CYB/I;

B KaueCcTBE IMEPBUYHBIX KIIOYEH JJIsI CHOPaBOYHBIX  TaOJIMIL
HEOOXOJIMMO  HCMOJb30BaTh  TUIN  Int € BO3MOXXHOCTBIO
aBTOMAaTHYECKOTO YBEJIMYEHUS TMpU JA00aBIECHUU JAHHBIX, IS
OCHOBHBIX Ta0JuI| ucnonk3oBarhk Thna GUID;

noctyn Kk CYBJl ocymecTBisTh C MCIOJIb30BAHUEM TEXHOJIOTHUM
Entity Framework Core wiu ke et moio0Hoi;

BBIOOpKAa  JaHHBIX s (QOPMUPOBAHHMS  OTYETOB  JOJKHO
OCYILIECTBISATHCS KAK MUHUMYM C UCTIOJIb30BAaHUEM 3 TaOJIuII,

OJMH OTYET JOJDKEH coxpaHsaThcs B (opmare MS Word, Bropoii B
dopmare MS Excel;

3arpoc AaHHBIX U (GOPMHUPOBAHUE OTUETA MPOU3BOJAUTH B OTIEIHLHOM
MOTOKE.

Bapuantr 3agaHusi omnpeaejsieTcsi MO0 HOMEpPY CTYIeHTa B CIIHCKe

rpyIIIbI.

Bapuanm 1
«Y4uét padboT CTPOUTEIHLHON KOMITAHUWY)

Nudopmarus xpaHutcst B 6a3e TaHHBIX CIEAYIONIEH CTPYKTYPBI:

nosipasaieseHue (Ko mojapas3aesieHus, Ha3BaHHE MOAPA3/ICIICHNUS ),
pabotHuk (kox padornuka, PNO paboTHuka, nara poxaenus, MHH,
No meHCHMOHHOTO CTPaxOBOTO CBUJIETENIHCTBA, KOJ TOJApa3jeicHuUs,
NaCMOPTHHIE JaHHBIE);

CIIPaBOYHUK paboT (kox paboThl, Ha3BaHKUE PAOOTHI);

3aKa3uMK (KOJ 3aKa3unka, HamMeHoBaHue, Tenedon, aapec, MTHH);
3aKka3 (KoJ 3aka3a, KOJ 3aKa3uuka, Ha3BaHUE OOBEKTa, COACpPKAHUE
paboT, 1ara Hayasia paboThI, laTa OKOHYaHUS paOOThI);

paborta (kon 3aka3za, koA pabOThl, KOA pabOTHUKA, JaTa Hadajia
paboThl, 1aTa OKOHYAHUS pabOThI, OMCAHUE PAOOTHI).

Bapuanm 2
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«Y4éT MaTepuaJioB Ha CKJIaJIE»
Nudopmariust XxpaHUTCs B 0a3e JaHHBIX CICAYIOMIEH CTPYKTYPHI:
e Marepual (KoJ MaTepuaa, Ha3BaHHE MaTepHalia, KOJ KaTerOPHH);
e kareropusi (KOI KAaTerOpWW, Ha3BaHWE KATCTOPUM, CIUHHUIIBI
U3MEPEHNUs );
® [IOCTYIUICHHE Marepuaysia (KoJ TMOCTYIUICHHS, KOJ Marepuala,
KOJINYECTBO, KOJI HaKJIaJHOM);
e HakjajHas (KoJ HaKJIaJIHOU, faTta ohopMIICHHUS ),
e pacxon marepuaina (KO pacxoma, Koj MaTepualia, KOJIMYEeCTBO, KOJI
HaKJIaTHOM ).

Bapuanum 3
«Y4T CTYICHTOB, IPOKUBAIOIINX B OOMICKUTHUIX)
Nudopmariust xpaHuTcs B 0a3e JaHHBIX CIEIYIONMIEH CTPYKTYPHI:
e rpymnmna (Ko I'pyIIibl, Ha3BaHUE TPYIIbI, Ha3BaHUE (PaKylIbpTeTa);
e o0mexuTHe (Koa OOLIEKUTHSI, HA3BaHUE, aJIPeC);
e KomHaTa (Ko KOMHAThl, No KOMHAThI, KOJI OOIIEKUTHS);
e cryneHt (kon crymeHta, ®UO cryneHTa, gata pOXKJICHHS, IO, KOJI
TPYIIIBI, CepHUs IMacropTa, HOMEp MacnopTa, KeM 1 KOTJa BbIJaH);
e uHbOpMAIMA O 3aceleHUuH (KOJ KOMHAThl, KOJ CTYJASHTa, Jiara
3aceJIeHus, 1aTa BBICEJICHNUS ).

Bapuanm 4
«Yuét paboThl NOTUKIMHUKI))
Nudopmariust xpaHUTCs B 0a3e JaHHBIX CIEIYIONMIEH CTPYKTYPHI:
e oTacneHue (Ko OTACICHUS, Ha3BaHUE OTJICIICHHS );
® JIOJDKHOCTH (KOJI TOJDKHOCTH, Ha3BaHUE JIOJHKHOCTH);
e Bpau (kox Bpauya, DO Bpaua, gata poxkacHUS, KOJ OTIAEICHUS, KO
JIOJKHOCTH, TI0JT);
e nmarueHT (kox maruenta, @O maruenTta, nara poxaceHus, moji, Ne
MEIUIIMHCKOTO TOJIKCA, TACIIOPTHBIE JaHHbIE, TTO);
e mpuéM y Bpada (Koj mpuéma, KoJI marueHTa, KoJ BpaJa, gara npuéma,
BpeMsl IpuéMa, OTUYET O pUEme).

Bapuanm 5
«YYET OTNYCKOB COTPYAHUKOB)
Nudopmariust xpaHuTcs B 0a3e JaHHBIX CICIYIOIIEH CTPYKTYPHI:

e otzaen (Koj OTaesa, Ha3BaHUEe OTeNa);

® JIOJKHOCTH (KOJ JOJDKHOCTH, HA3BaHHUE JOJKHOCTH);

e corpynHuk (TabenpHbIl HOMep, PUO coTpyaHuKa, naTa poXKIACHUS,
NHH, Ne neHCHOHHOTO CTPaxoBOrO CBHUAETENBCTBA, IACIIOPTHHIC
JTAaHHBIE);

® BHJ OTITyCKa (KOJI BUAa OTITyCKa, BUJI OTITYCKA);
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pabouee mecTo (Koi padoOThl, KOJI COTPYAHHUKA, KOA AOHKHOCTH, KOJI
OT/ea, laTa Hayajia paboThl, 1aTa 3aBepIlIeHUs padoThl);

OTIYCK (KOJ OTITyCKa, KOJ BUJA OTIIyCKa, KOJ paOoThl, laTa Havajia
OTITYCKa, JaTa OKOHYAHUS OTIIYCKa).

Bapuaum 6
«YYET apeHIyEMBIX ITOMEIIECHUNY

Nudopmarus xpaHuTcst B 0a3e TaHHBIX CICAYIONIEH CTPYKTYPBI:

3nanue (KoJl 31aHus, Ha3BaHUE, apec);

nomMenieHue (Koa MOMENIeHHs], Ha3BaHWEe MOMEIICHUS, MJI0MAb, KO
3/1aHUsA);

apeHmarop (Koa apeHaaropa, Ha3BaHue GUPMBI, IOPUINICCKUNA aapec,
®UO pykoBoaUTENS, KOHTAKTHBIN TENEPOH);

apeHja (Ko apeH[bl, KO/ MOMEIIeHUs, Ko apeHaaropa, Ne qorosopa,
nara opopmIIeHHsl I0TOBOpa, JlaTa Hadajla apeH/bl, JaTa OKOHYaHMS
apeHibl).

Bapuanm 7
«Y4éTt padOTHI AaBTOMACTEPCKOMN))

Nudopmariust xpaHUTCs B 0a3e JaHHBIX CIEIYIONMIEH CTPYKTYPHI:

BUJI pa0oT (KOJ BUJIa paboT, BUJl padoT);

MOJIETTM MalIuH (KO MOJIEJIH, Ha3BaHUE MOJICIIN);

aBToBnajesner; (kox asroBiaaenbila, OO aBroBnagenbia, cepus
MacropTa, HOMEp MmacropTa, KeM U KOT/Ia BbIJIaH);

aBTOMOOWJIb (KOZ aBTOMOOWJIS, KOJ MOJENH, KOJA AaBTOBJIAJEIbIIA,
HOMEp aBTOMOOUJIS);

mactep (kon mactepa, PO macrtepa, macmopTHhIE JaHHBIE, JaTa
pOXIEeHUsN);

paborta (kom aBTOMOOWJIS, KOJ BHJa paloT, Jara Havayia padoT, KOJ
MacTepa, 1aTa OKOHYaHUs padoT, ONMCAHKE MPOICIAaHHON PabOThI).

Bapuanm 8
«YUET padOoThl TYPUCTUYECKOTO ar€HTCTBA)

Nudopmariust xpaHuTcs B 0a3e JaHHBIX CJICIYIONICH CTPYKTYPHI:

Typorieparop (kKom TyporepaTtopa, Ha3BaHue Typomeparopa, OO
KOHTAaKTHOTO JIMIIa, KOHTAaKTHBIN TenedoH, dakc, agpec B WWW, e-
mail);

MECTO Ha3Ha4YeHHUs (KOJ MeCTa Ha3HAuUCHUSsI, Ha3BaHUE);

KypopT (Ko KypopTa, KOJl MeCTa Ha3HaueHH s, Ha3BaHWUE KypopTa);
KineHT (kox kimeHta, DUO kiMeHTa, MAcmoOpT, KOHTAKTHBIN
TenedoH);

Typ (KOI Typa, KOi KypopTa, Hadajlio Typa, OKOHYaHUE Typa, KOJ
KJIMeHTa, Ne 10roBopa, Jiara oriaTbl, CTOMMOCTb).

273



Bapuanm 9
«Yuét 0nbianoreuHoro hoHIa»

Nudopmarnust xpanutcst B 6a3e TaHHBIX CIEAYIOUIEH CTPYKTYPHI:

KHUTa (KOJ KHHUTH, HaMMEHOBaHHWE, TojJi u3naHusd, 1eHa, ISBN, konx
TUTA KHUTH);

TUM KHUTHU (KOJ TUIIA KHUTH, TUII KHUTH);

noctyrieHus (Ne 3K3eMIUIApa, KOJ KHUTH, KOJ THIA IMOCTYILICHHS,
JaTa MOCTYIJICHUS ),

THUII OCTYTUICHUS (KO TUIA MOCTYIUJICHUS, TUM TOCTYIIJICHUSA);
cnucanue (koj cnucanusi, Ne sk3emIuisipa, aara crnucanus, No akra,
IpUYHHA CIIMCAHUA);

aboHeMeHT (konx 3ammcu B aboHemeHTe, Ne nsk3eMruispa, PUO
YuTaTelIsl, AaTa MOJy4YeHUs, JaTa BO3BpAICHHUS ).

Bapuaum 10
«Y4€T MarepraabHbIX [IEHHOCTE»

Nudopmarus XxpaHUTCS B 0a3e JaHHBIX CICIYIOMICH CTPYKTYPHI:

MaTepualibHO-OTBETCTBEHHOE  JHI0  (Koj  coTpyaHuka, DOUO
COTpPYAHUKA, TACIIOPTHBIE JaHHBIE, IOIPA3/ICIICHUE);

THUII IEHHOCTHU (KOJI TUTIA IEHHOCTHU, TUII IIEHHOCTH);

akT mpuéma (koz akrta mpuéma, Ne akta, nara 0ohopMIICHUS);

aKT cnircaHus (KoJ akta crimcanus, Ne akta, 1ata opopmIICHU);
MaTepHasibHas EHHOCTh (KO LIEHHOCTH, WHBEHTAapHBIM HOMED,
Ha3BaHUE, CTOMMOCTb, KOJI aKTa MpUEMA, KOJ aKTa CIHUCAHUS, KOJ
THUIIa HEHHOCTHU, KOJI COTPYIHUKA).

Bapuanm 11
«Y4E€T BBICTYIUICHUH CTYJCHTOB Ha HAYYHBIX KOH(PEPEHIIHUIX

Nudopmarus xpaHutcst B 6a3e TaHHBIX CIEAYIONIEH CTPYKTYPBI:

rpynna (KoJ rpynibl, Ha3BaHUE TPYIIIbI);

ctyneHT (kox cryaentra, ®UO crynenTa, Ne 3a4€Tku, ata poXKICHUS,
MOJI CTYAEHTA, KOJ TPYMIIbI);

Hay4yHbId pykoBogutTenb (kom corpyaHuka, @OUO corpynHuka,
kadenpa, T0HKHOCTB);

koH(pepeHIus (KoJ KOH(pEepeHIHH, Ha3BaHHE, MECTO IPOBEICHMUS,
JlaTa HayaJa, JaTa OKOHYaHH);

nokiaa (Koj OKJaja, Ha3BaHWE JOKIANa, Jara BBICTYIUICHUS, KOJ
KOH(EpPEHIUH, KOJ| CTY/IEHTA, KOJI COTPY/IHUKA).

Bapuaum 12
«Y4er padboThl HAYYHBIX KOHMEPEHITUI

Nudopmarus xpanuTcs B 0a3e TaHHBIX CICTYIONIEH CTPYKTYPHI:
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koH(pepeHrus (kox KoH(epeHIMM, Ha3BaHUE KOH(MEpeHIuHu, aaTa
Hauasa, JaTa OKOHYaHHUS);

pykoBoauTenu cekiuit (koa corpyaauka, ®UO corpynnamka, kademnpa,
JIOTKHOCTD );

cekuus (KO CEeKIMH, Ha3BaHUE CEKIMH, Jara Hadaja padoThl, qara
3aBepIICHHs pabOThI, KOJl KOH(PEPEHIINH, KO COTPYAHHKA);

ydyacTHUK (koj yuyactHuka, MO yyacTHHMKA, MECTO U JOJIKHOCTH
paboThI, e-mail, KOHTaKTHBIN TenedoH, aapec);

noknaa (Koj IOKJIaja, Ha3BaHWE JOKIANA, Jara BBICTYIUICHHUS, KOJ
CEKIIUH, KOJI YYACTHHKA).

Bapuanum 13
«YU€T yCcrieBaeMOCTHU CTYJAEHTOBY

Nudopmariust xpaHuTcs B 0a3e JaHHBIX CIEIYIONMIEH CTPYKTYPHI:

CHEIUATILHOCTD (KOJ| CIIEIMaIbHOCTH, Ha3BaHUE CIICIUAIBHOCTH);
ydyeOHass rpymnmna (Koa ~ TpyINbl, Ha3BaHWUE  TPYMNNbL, KOJ
CIIeIIUAJIbHOCTH);

ctyaeHT (kox crynenta, ®UO crynenta, No 3a4€Tku, gara poKIeHUS,
KOJI TPYIIIIBI);

npenojasarenb (kox —mpenogaBarens, TabenbHbii  No,  DUO
npenojasarens, kadeapa, T0JKHOCTD);

JTUCHUIUIMHA (KOJ TUCIUILIMHBI, HA3BaHUE JUCHIUIUIMHBI, KOJIMYECTBO
JEKIUOHHBIX YacOB, KOJHMYECTBO YACOB IMPAKTUUYECKUX 3aHITHUN,
KOJINYE€CTBO YaCOB JJa00OPATOPHBIX 3aHATHUI, CEMECTD);

yCIeBaeMOCTh (KOJI 3alMUCH, KOJ JUCHUMIUIMHBI, KOJ MpernojaBaress,
KOJI CTyJIeHTa, (hpopMa KOHTPOJIS, OI[EHKA, JAaTra CAauu).

Bapuanm 14
«Y4€T mocenaeMoCcT! CTYACHTOBY

Nudopmarus xpaHutcst B 6a3e TaHHBIX CIEAYIONIEH CTPYKTYPBI:

ctyneHT (kox crynenta, @O crynenta, Ne 3auéTku, nara poxkJIeHUs,
rpynma);

BU/JI 3aHATHS (KOJI BUa 3aHSITHUS, Ha3BaHUE BUJIAa 3aHATHS);
npenofaBarenb (kox —mpenopaBarens, TabenbHbii  No,  DUO
npenojaBatens, kadeapa, T0JKHOCTD);

JTUCHUIUIMHA (KOl TUCHMIUIMHBI, HA3BaHUE JUCIUIUIMHBI, CEMECT));
3aHATUS (KO 3aHSATUSI, KOJA JUCHUMIUIMHBI, KOJ TpernoaaBaTess, KO
BUJIa 3aHATHS, AaTa, Ne mapsl, TeMa 3aHITHSA);

MOCEIIAEMOCTh (KO 3aHATHS, KOJI CTYJICHTA).

Bapuanm 15
«Pacnimcanus IBWKCHHS TIOE30BY

Nudopmarus xpanutcst B 0a3e TaHHBIX CICAYIONIEH CTPYKTYPHI:
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noe3n (koa moesna, Ne roes3na, Ha3BaHHUE, KOJ CTAHIIMU OTIIPABIICHMUS,
KOJI CTaHITUU MPUOBITHS);

CTaHIUA (KOJl CTaHIIUM, HAa3BaHUE CTAHIINH);

pacniucanue mnoe3fga (Ko, KOA T1oe3[a, BpeMsi B IYTH, Bpems
MPUOBITHS, BpEMS CTOSTHKH, BPEMS OTIIPABIICHHUS, KOJI CTAHIIHH ),
cocTaB (KoJl cocTaBa, KOJ IT0e3/1a, HOMEp COCTaBa, JjlaTa OTIIPaBIICHHUS,
OO HayaabHHUKA TTOE3/1Q).

Bapuanm 16
«Y4er JOMAaIIHUX KUBOTHBIX

Nudopmarus xpaHuTcst B 0a3e TaHHBIX CICAYIONIEH CTPYKTYPBI:

JIOMAIllHEee KUBOTHOE (KOJ >KMBOTHOTO, KOJA TMOPOABI, KIMYKA, JaTa
POXKIICHUS, KOJI BJIaJIeIIbIIA);

e Briajenbilbl (koa Baaaensia, YO, anpec npoxxuBaHus);
e 10poja (KO MOpo/ibl, Ha3BaHUE MTOPOJIBI);
® TIPUBUBKY (KOJ MPUBHUBKH, HA3BaHWNE TIPUBUBKH, KOMMECHTAPH);
® T[IPUBUBKU BBICTABJICHHbIE (KO, KOJI >KUBOTHOTO, KOJI TPUBUBKH,
JaTa).
Bapuaum 17

«Yuer OAaHKOBCKHUX OMEPAIHiID)

Nudopmarnus xpanutcst B 6a3e TaHHBIX CIEAYIOUIEH CTPYKTYPHI:

cueT (KOJI cYeTa, CUeT, KOJA BIaJeliblia CcueTa, JaTa OTKPBITHS, KO
OaHKa);

BHaaeblbl (koa Baagensia, GO, angpec npoxxuBaHus);

BaJIfOTa (KOJ BAJIFOTHI, HA3BaHUE BAJIFOThI, KPATHOCTB);

0anku (kox OaHka, Ha3BaHUE O0aHKA),

BAJIFOTHBIE omepanuu (Ko, KOJA cueTa ¢ KOTOPOro MPOU3BOIUTHCS
nepevyrciieHre, Koj cueTa Ha KOTOPBIM TPOU3BOJUTHCS TIEpEUUCIICHUE,
CyMMa OIepaluy B BajlOTe, KOJ BaJIOTHI, CyMMa oOIepaluud B
pyomsix).

Bapuanm 18
«Y4deT MaTtueny

Nudopmarus xpanutcst B 0a3e TaHHBIX CICAYIONIEH CTPYKTYPBI:

MaTdu (KO, KOJ TIEPBOM KOMAaHJbBI, KOJ BTOPOW KOMaHJBI, JaTa
TIPOBENICHMSI MaT4a, KOJl CTaAuOHA, KO TYPHHUPA);

KOMaHJIbI (KOJ KOMaH/Ibl, HA3BaHUE KOMaH/IbI, aJ{peC JUCIOKAIIHH );
CTaJNoOH (KOl CTaauOHa, HA3BaHKE CTAIMOHA, aJJpeC CTaANOHA);
TypHUPHI (KOI TypHHpa, Ha3BaHWE TYypHUPA, KOA CIIOHCOpa, Jara
HayaJio MPOBEICHHUS, /laTa KOHIIA MPOBEICHNUS);

CIIOHCOPHI (KOJ CIIOHCOPA, KO TYpHUPA, Ha3BaHHUE CIIOHCOPA).

276



Bapuanm 19
«[TonmMKAHUKAY

Nudopmarnus xpanutcst B 6a3e TaHHBIX CIEAYIONIEH CTPYKTYPhI:

¢ IIpHUCM (KO,Z[ IIpueMa, KO 60JII>HOFO, KOO HAa3HA4YCHUA, OaTa IIpucMma,
AUardo3, 1ara OKOH4YaHH 6OJIG3HI/I);

Bpauu (koj Bpaua, DO Bpaua, ko1 crieliaau3aiuu);

6onbHBIE (KO 60sbHOTO, PHO G0NBHOTO, a/ipec MPOKUBAHUS);
crieruaIu3ainuy (Ko Crielraln3ainuy, Ha3BaHue Creluain3aiim);
Ha3Ha4ueHUs (KOJ Ha3HAYEHUs, JaTa Ha3HAYCHUS, KO JICKApCTBA);
JekapcTBa (KoJ JIeKapCcTBa, KO Ha3HAYCHUS, HA3BaHUE JICKAPCTBA).

Bapuanm 20
«PerucTpanus aBTOMOOHIIEN))

Nudopmarus XxpaHUTCs B 0a3e JaHHBIX CICAYIOMIEH CTPYKTYPHI:

e peructpauus (KOJ PETUCTpAIuH, KOJ BJajeiblia, KOJ aBTOMOOWJIA,
JlaTa perucTpalu, HOMep aBTOMOOKIIN);

e BiazeNblbl (koA Biaaenbia, @O, anpec npoxuBaHus);

e aBTOMOOWJIL (KO aBTOMOOWIIS, KOJ MapKh aBTOMOOWJIS, HOMED
Ky30Ba, HOMED JIBUTATEIIs);

e Mapka (KoJ MapKH, Ha3BaHUE MapKH, KO MPOU3BOAUTENS);

® TIPOW3BOAWTENb (KOA TIPOU3BOMUTENS, HAa3BaHWE TPOU3BOIUTEII,
aapec).

CCBhUIKM HAa UICTOYHUKU.

1.
2.

3.

Omucanue CYB/I https://metanit.com/sgl/

PykoBoncteo mo ADO.NET wu pabore ¢ ©0azamMu  JaHHBIX
https://metanit.com/sharp/adonet/

PykoBoncTBO 1o Entity Framework Core
https://metanit.com/sharp/entityframeworkcore/

PykoBoactBo mo WPF https://metanit.com/sharp/wpf/
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