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

JlaGoparopHasi padora Ne 1 OcHOBHBbI€ KOHCTPYKIIMHU si3bIka C#.

HCJIL pa6OTLI — O3HAKOMUTLCA C OCHOBHBIMU KOHCTPYKIUAMU A3bIKA C#.

[Topsinok BBITIOJHEHUS paOOTHI:
—  O3HAaKOMMTHCS C OMKUCAHUEM JIA0OPATOPHOI paboOTHI;
—  TOJIy4WTb 33/IaHHE Y MIPErnojaBaTelis, COITaCHO CBOEMY BapHaHTY;
—  HamucaTh NporpaMMmy M OTiIaauTh ee Ha DBM.

2 Kparkas Teopust

2.1 [IpaBuJa cuHTaKCHCA.
[Tpu HanMCaHUU TPOTPAMMBI TIPHUICPIKUBAIOTCS CHHTAKCUICCKUX MPaBHUII
TaKHUX Kak:
{} omeparopHbIEe CKOOKH OOBETUHSIIOT HECKOJIBKO OTIEPATOPOB B OJIUH OJIOK,
; KOHEII OTIepaTopa,
, pa3aenuTeNb MPH IMEPSUNCIICHUNA KOHCTAHT, TICPEMEHHBIX,
()  comepxar mapameTpsl GYHKIIUA WA ONIepaTOPOB.

2.2 KommeHTapuu.

C# npencraBiiieT HECKOJIBKO MEXaHU3MOB KOMMEHTUPOBAHUS KOJA:

® 10CTpOUHOE //

® MHOTrOCTpOuYHOE /* */

® KOMMEHTapuHu, KOTOpblE IO3BOJIAIOT ABTOMATUYECKH TI'E€HEPUPOBATh
nokymenrtaiuio B XML — ¢opmarte. OTH KOMMEHTapuM HAUYMHAIOTCS C
CHUMBOJIOB ///, 32 KOTOPBIMU CJIEIYIOT ClIeHUaIbHBIE TITH.

2.3 Kiace Console. KoHCoJILHBIN BBOI—BBLIBO/I.

[Ipu ob6cyxaeHun Mpolenyp BBOAAa—BbIBOJA CIIEAYyEeT UMETh B BUJY OJIHO
BaXXHOE O0OCTOATENHCTBO. He3aBMCHMO OT THUMa BBIBOAUMOIO 3HAUYEHHsS, B
koHeuyHOM  pesynbrare BbiBogutcsi, CHMBOJIBHOE [IIPEJICTABJIEHUE
3HAYE€HHA. OJTO CTAHOBUTCA OUEBHUIHBIM IPU BBIBOAEC HHPOpPMAIMH B OKHO
OPUIIOKEHHs, YTO U oOecneurBaloT mo ymomvyanuio Metonasl Console.Write u
Console.WriteLine.

Konconwnuwtit 6v1600.

Meronst WriteLine u Write mo3BoistoTr oToOpaxaTh uH(OpMaIuio Ha
KOHCOJTb.

// BBIBOJ, CTPOKH.
Console.WriteLine("The Captain is on the board!");
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//CHAMBOJIBHOE MPEJICTABICHUE 1[SJI0YNCICHHOTO 3HAUCHHS.
Console.WriteLine(314);

//CuMBOJIBHOE TIpe/icTaBIeHue 3HaueHus Tuna float.
Console.WriteLine(3.14);

MoryT npuHUMAaTh Pa3TMIHOE YUCIIO mTapaMeTpoB. OaHAKO:
Console.WriteLine("qwerty",314,3.14);
Pe3ynbraTom BEITIOSHEHUS BRIpAKCHHS BbI30Ba (DYHKIIMH OyIE€T CTPOKA:

qwerty

3HaueHUsT BTOPOTO U TPETHETO TIMapaMeTpPOB HE BBIBOAATCS. llepBoiii
CTPOKOBBIM mapameTp BbIpakeHUH Bbi3oBa GyHkuuii Write u  WriteLine
UCTIONB3yeTCs KaK YIPaBIAIONINN MAOIOH Ui TPEACTaBICHUS BBIBOJUMON
uHbopMaIrMu. 3HAYCHHS CICAYIONIMX 3a CTPOKOBBIM TapaMETPOM BBIPAKCHUN
OyIyT BBIBOIUTHCS B OKHO MPEICTABICHHS JIMIIb B TOM CIIy4ae, €CJIH TEpPBBIN
napaMeTp—CcTpoka OyIeT SBHO YKa3blBaTh MECTa PACIOJOXKCHHS BBIBOJAUMBIX
3HAYCHH, COOTBETCTBYIOIIMX ITHM IapaMmeTrpam, MapKepamH, KOTOPhIE B CaMOM
IPOCTOM ClIydae TPEACTaBIAIOT CO00W 3aKkiouéHHBIE B (PUTypHBIE CKOOKU
[EJI0YMCIICHHBIC JTUTEPATTBI.

[Tpu 3TOM croco6 yka3zaHUsl MECTa COCTOUT B CJIEAYIOIIEM:

e CLR wuHaekcupyer Bce mapameTpbl Merona WriteLine, crnemyromue 3a
IIEPBBIM I1apaMETPOM—CTPOKOM. [Ipu 3TOM BTOpOM IO NOPSAKY mapamerp
nosryqaer uHaekc 0, cimenyrommii 3a HUM — |, ¥ T.0. A0 KOHIA CIIMCKa
I1apaMeTpOB.

e B npou3BoJIbBHBIX MecCTax HapaMeTpa—IIadjoHa pa3MeIalTcs MapKepbl
BBIBOJAMMBIX 3HAYECHUM.

e 3HayeHue MapKepa JOJDKHO COOTBETCTBOBATh MHAEKCY NIapaMeTpa, 3HAUCHHE
KOTOPOT'O JOJKHO BBIBOJUTHCS HA SKPaH.

e 3HayeHUe LEJIOYUCICHHOIO JHUTEpajia MapkKepa HE JOJDKHO IPEBBIIIATh
MaKCUMaJIbHOT'O 3HAYECHUS UHACKCA ITapaMeTpa.

Takum 006pazom, onepaTop
Console.WriteLine("The sum of {0} and {1} is {2}",314,3.14,314+3.14);
o0ecrieuynBaeT BBIBO/ CICAYIOIICH CTPOKH:

The sum of 314 and 3.14 is 317.3
B mocnemnem omepanzge BbipakeHus Bbi3oBa WriteLine mpu BbIYUCICHHUH
3HAYCHUA Bblpa)KCHI/ISI I/ICHOJ'IBBYCTCH HCABHOC HpI/IBeI[eHI/Ie THIIA. HpI/I BBIYUCJIICHUN
3HAYEHUs CYMMBbI ONEpaHj TUma int 0e3 MOTepHu 3HAYCHHS NMPUBOIUTCS K THITY
float. bezonacHbie MpeoOpa3o0BaHUs TUIIOB IMTPOBOATCS aBTOMATHYECKH.

HecMmoTps Ha siBHYIO aOCypHOCTh BBIBOJUMBIX YTBEPKICHUH, ONIEPATOPHI

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);

Tak)Ke 0TpabOTaIOT BIOJIHE KOPPEKTHO.



Dopmamupoeanue cmpoKu 6v16004a.

[Tomumo wWHAEKCA mapaMeTpa MapKep BBIBOJAWMOIO 3HAUYEHHUS MOXKET
colepKaTb  JIOMOJHHUTEIbHYIO  HMH(POpPMAIMIO  OTHOCHTENBHO  (opmara
IPEICTaBICHUS BEIBOAUMON HH(OPMAIIUK.

BriBogumblie 3HadeHHs] MpeoOpa3yloTcss K CHMBOJIBHOMY MPEICTaBICHUIO,
KOTOpO€, B CBOIO O4Yepelb, MPU BBIBOJAE B OKHO MPHIIOKEHUS MOXET OBITh
JIOTIOJIHUTENBHO  MPEeoOpa3oBaHO B COOTBETCTBUU C  MpeHONpeAcHEéHHBIM
"crieHapueM mpeoodpazoBaHus".

Bces HeoOxonuMmas Jisi AOMOJNHUTENBHOTO (hOpMaTUpOBaHUS MHGOpMALIHS
pa3MelaeTcs HEeMmoCPEACTBEHHO B Mapkepax M OTAENAETCs 3alsiTol OT MHJEKca
Mapkepa.

Kpome Toro, B Mapkepax BbIBOJAA MOTYT TakXe pa3Meniarbcs
JIOTIOJIHUTEJIbHBIE CTpOKU (opmaTtupoBanusi (FormatString). Ilpu stom mapkep
npuoOpeTaeT JOCTATOYHO CIOKHYIO CTPYKTYPY, BHEIIHMNA BHJI KOTOPOW B 0OIIEM
Clly4ae MOXKHO MPEICTaBUTh CIEAYIOmUM 00pazom (M — 3HaueHue mHaekca, N —
0071aCTh TO3UITMOHUPOBAHUS ):

{M,N:FormatString}

Cama e cTpoka (hOpMaTHpOBaHHUS aHAJOTMYHA paHee PaCCMOTPEHHOMN
CTpOKe—T1apaMeTpy MeToaa ToString u SBIISIETCS KOMOWHaIuen
OpenonpenenéHHblX  CUMBOJOB  (OpPMAaTHpPOBaHMS M JIOMOJHUTEIbHBIX
[IEJIOUYMCIICHHBIX 3HaYeHUM (CM. Tab.1).

Tadaununa 1. IlpegonpeneneHnbie CKMBOJbI GOPMATHPOBAHMS.

CumBon Onucanue

dbopmaTupoBaHus

C OTtoOpaxkeHne 3HaYEHUsI KaK BaJIOThl C MCIOJIb30BAHUEM
IPUHATOrO MO COTJIAICHUIO CHMBOJIA

D OtobpaxkeHue 3HaueHus kak decimal integer

E OtoOpaxkeHre 3HAYEHHUS B COOTBETCTBUU C HAYYHOU
HOTaIueu

F OTtoOpaxenue 3HaueHus kak fixed Point

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

N [IprmeHnenune 3anaTon Uil pa3faeneHus MOPsSIKOB

X OToOpaxeHue 3HayeHusl B LIECTHAALIATEPUYHON HOTAllUU

HenocpeactBenno 3a  cuMBOJIOM  (hopMaTUpOBaHHs MOXET  OBIThH
pacroyio)keHa IIeJIOYUCIIEHHAass OrpaHUYUTeNbHas KOHCTaHTa, KoTopas B
3aBHCUMOCTH OT THIA BBIBOJUMOIO 3HAYEHUS MOKET OMNPEIEINSATh KOJINYECTBO
BBIBOJAMMBIX 3HAKOB IIOCJIE TOYKH, JIMOO 0OIee KOJIMYECTBO BBIBOAMMBIX
cuMBoJIOB. [Ipu 3TOM ApoOHas 4acTh NEHCTBUTENBHBIX 3HAYCHUN OKPYTJISETCS,
au00 JOTOJIHAETCS HyNsIMU crpaBa. [Ipu BBIBOE IENOYMCICHHBIX 3HAYEHUI
OTpPaHUYUTENIbHAS KOHCTAHTA WTHOPUPYETCSA, €CJIHU KOJIMYECTBO BBIBOJUMBIX




CUMBOJIOB IIPCBLIIIACT e€ 3HaueHue. B IMPOTUBHOM CJIy4a€ BBIBOAMMOC 3HAYCHHC
CJICBA OOIIOJIHACTCA HYJISAMMU.

Crnenyromue mpuMepbl WLTIOCTPUPYIOT BApUAHTHI MPUMEHEHUS MapKepoB
CO CTpOKaMu (popMaTUPOBAHUS:

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);
//Integers only!

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

B pesynbrare BBINOJHEHMS J3THX ONEPATOPOB B OKHO KOHCOJBHOIO
PUIIOKEHUS OYIYT BBIBEACHBI CIICIYIOIINE CTPOKU

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

Konconwnotit 6600.

Meton Read unrtaeT mo ogHOMY CUMBOIIY IO T€X MOp, TOKa BCE CUMBOJIbI B
IIOTOKE HE 3aKOHYAaTCs, U BO3BpaIlaeT KOJA CHUMBOia Ju00 -1, eciau CHMBOJIOB
Oo0JIbIlIe HET B MOTOKE.

Merox Readln ynTtaer cTpoky CHUMBOJIOB.
string s = Console.ReadLine();

Pesynbrarom cuuthiBaHus Bcerga Oyzaer crpoka. [loaromy, ans mosydeHus
HY>KHOTO THIIa JAHHBIX HEOOXOIMMO HCIIOJIb30BaTh MIPEO0Opa30BaHHUE.

2.4 IIpeoOpa3zoBanus u kiaacc Convert.

Kinacc Convert, omnpenenaeHHbld B MPOCTPAHCTBE MMEH System, Hrpaet
BAXHYIO POJIb, 0OecIeunBas HEOOXOAUMbIE Pe0Opa30BaHUS MEKIY PA3NUUYHBIMU
tunamMu. BHyTpu apudmeTnueckoro TuIa MOXHO HCIOJb30BaTh  SIBHBIN
(ck0OOuHBII) cocod mpuBeneHus K HyKHOMY Tuily. Ho Takum croco6oM Henb3st
OpUBECTHU, HANpUMep, IMEepeMeHHylo THuma string Kk Tumy int, Omnepartop
npucBanBanms: ux = (int)sl; mpuBemeT K OMMOKE MEpHoJa KOMIUJISIUU. 371eCh
HeoOxoauM BeI30B Meto1a Tolnt32 kiacca Convert.



Meronpt knacca Convert TOAIEpKUBAIOT OOMIUN CITOCOO BBITIOJIHCHUS
npeoOpazoBanuii Mexay tunamu. Kmace Convert comepxutr 15 craTmdeckux
metonoB Bujpa To<Type> (ToBoolean(),...ToUInt64()), rme Type Moxer
npuHUMaTh 3HaueHusi OoT Boolean mo Ulnt64 nns Bcex BCTPOSHHBIX THIIOB.
EnuHcTBEeHHBIM HCKIIIOUEHUEM sIBisieTcs TUll object, — meroga ToObject HeT mo
MOHSATHBIM TMPUYMHAM, TIOCKOJIBKY JJsi BCEX THIIOB CYIIECTBYET HESBHOE
npeobpazoBaHue K TUIy object.

Taxxe ecTh BO3MOXKHOCTh IIpeoOpazoBanusi K cucreMHomy Tuny DateTime,
KOTOpBIM XOTSI U HE SIBISETCS BCTPOEHHBIM THUIIOM sA3blka C#, HO JOIYyCTHM B
nporpaMmax, Kak 1 JI000i Jpyroi CUCTEMHBIH THII.

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

Pe3ynbpTaTom BeIBO/IAa OYyJIET CTpOKA:
Date = 15.03.2003 0:00:00

Bce meronsl To<Type> knacca Convert meperpyeHbl U KaXKIbld U3 HUX
UMEET, KaK IpaBUIIO, OOJee AEeCITKa pealn3aluii ¢ apryMEHTaMHM Pa3HOro THIIA.
Tak 4TO (pakTUYECKHM 3TH METONbl 33JaI0T BCE BO3MOXKHBIE IPEOOpa3OBaHUsA
MEXIy BCEMH BCTPOECHHBIMU THUIIAMU si3bIKka CH#.

Kpome metonoB, 3amaromux mnpeoOpazoBaHusi TUoB, B kiacce Convert
UMEIOTCS W JIPYTHE METOJbI, HAmpuMep, 3aJaroline mpeoOpa3oBaHUS CHMBOJIOB
Unicode B onHo6GaitHyt0 KogupoBky ASCII, npeoOpa3zoBanus 3HaUeHUN 00HEKTOB
U IPYTHE METOJIBI.

[IpeoOpa3oBanre TuIa C UCHOJNb30BaHWEeM Kiacca Convert co3maer
3HaYEHUEC HOBOTO THIIA, SKBHUBAJCHTHOE 3HAYCHHMIO CTApPOr0 THIIA, OJHAKO IPHU
3TOM HE 00s513aTeJIbHO COXPaHACTCS HUACHTUYHOCTH (MM TOYHBIC 3HAYCHHS) JIBYX
0O0BEKTOB.

Pasnuyarorcs nmpeoOpa3zoBaHus:

® PacCIIUPSAIOIINE;
e Cy>Kalollue.

Pacwuuparowee npeoopazosanue.

3HaueHue OJIHOTO THUIIA Mpeoldpa3yeTcs K 3HAUCHHUIO APYroro TUIa, KOTOpoe
UMeeT TakoM ke uim Oobiuil pasmep. Hanpumep, 3HaueHue, NpeCTaBICHHOE B
BUJIe 32—pa3psaHOTO 1EJI0r0 YUCia CO 3HAKOM, MOKET ObITh TpeoOpa3oBaHo B 64—
pa3psAHOE LIEJIOE YHUCIIO CO 3HAKOM.

Pacmmmpsromee mnpeoOpa3oBaHHe CUMTaeTCs O€30MaCHBIM, MOCKOJBKY

UCXOJHas MH(pOpMaLUsS MPU TAKOM IpeoOpa3oBaHUM HE HCKaxaeTcs (CM. Taoul.
2.1).



Ta6auna 2.1. IlepeyeHb 6e30MacHbIX NPeodpPa30BaHUIl K THILY.

Tun Bo3moskHo 6e30nacHoe npeoOpa3oBaHue K THUITY. ..

Byte Ulnt16, Int16, Ulnt32, Int32, Ulnt64, Int64, Single, Double, Decimal

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

Intl6 Int32, Int64, Single, Double, Decimal

Ulntl6 | Ulnt32, Int32, Ulnt64, Int64, Single, Double, Decimal

Char Ulnt16, Ulnt32, Int32, Ulnt64, Int64, Single, Double, Decimal

Int32 Int64, Double, Decimal

Ulnt32 | Int64, Double, Decimal

Int64 Decimal

Ulnt64 | Decimal

Single | Double

Hekortopsle pacmupsitonue npeoOpa3oBaHUsl TUIIA MOTYT MTPUBECTH K
noTepe To4HOCTU. Tabnuua 2.2 onuchiBaeT BapuaHThI MPeoOpa3oBaHM, KOTOPbIE
WHOT/Ia IPUBOJIST K TIOTepe HHGOPMAITUH.

Tadoauua 2.2. [lepeyens npeodpa3oBaHuid, IPU KOTOPBIX BO3MOKHA MOTEPH
TOYHOCTH.

Tun Bo3moskHa moTepst TOYHOCTH TTPU MPEOOPA30BAHUU K THUITY. ..

Int32 Single

Ulnt32 | Single

Int64 Single, Double

Ulnt64 | Single, Double

Decimal | Single, Double

Cysicarouiee npeoopazosanue

3HavyeHHe OJIHOTO THMa Mpeo0pa3yeTcsl K 3HAUEHHIO JIPYroro TUIa, KOTOPOe
MMEET MEHBIINN pa3Mep (U3 64—pa3psiHoro B 32—pa3psiHoe).

Takoe HpCO6pa?>OBaHI/IC INOTCHIMAJIBHO OIIaACHO HOTCpCﬁ 3HAYCHUA.

Cyxaromue mnpeoOpa3oBaHsl MOTYT TNPUBOAWTH K MOTepe HMH(OOPMAIIHH.
Ecnu Tum, Kk KOTOpOMY OCYIIECTBISIETCS MpeoOpa3oBaHue, HE MOXKET MPaBUIHHO
nepeaaTh 3HAYCHWE HCTOYHMKA, TO PE3yJbTaT MPeoOpa3oBaHUS OKa3bIBACTCS
paBeH koHcTaHTe Positivelnfinity mnu Negativelnfinity.

IIpu sToM 3Hauenue Positivelnfinity uHTEeprpeTupyercs Kak pe3yibTar
JICJICHUsT TIOJIOKUTENPHOTO 4HCla Ha HOJMb, a 3HaueHue Negativelnfinity
UHTEPIIPETUPYETCS KaK pe3yibTaT ACICHUs] OTPUIIATEIILHOTO YMCIa Ha HOJIb.

Eciu cyxaromee mnpeoOpa3oBaHue oOecreynBacTCsl METOJAaMH  Kiacca
System.Convert, TO moTeps HHGOPMAIIUK COIMPOBOXKAACTCS TECHEpaIUeH
WCKITFOUCHHUS, KOTOPBIE PACCMOTPUM TI03KE (CM. Tad. 3).
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Tab6aunua 3. BapuaHThl cykanmux npeodpa3oBaHuii.

Tun Bo3moxHa moTeps 3HAYCHHMS W TeHEpalus ~HUCKIIOYCHHS TIpH
npeoOpa3oBaHUU B:
Byte Sbyte

SByte Byte, Ulnt16, Ulnt32, Ulnt64

Int16 Byte, SByte, Ulnt16

Ulntl6 | Byte, SByte, Int16

Int32 Byte, SByte, Int16, Ulnt16, Ulnt32

Ulnt32 Byte, SByte, Int16, Ulnt16, Int32

Int64 Byte, SByte, Int16, Ulnt16, Int32, UInt32, Ulnt64

Ulnt64 Byte, SByte, Int16, Ulnt16, Int32, Ulnt32, Int64

Decimal | Byte, SByte, Int16, Ulnt16, Int32, Ulnt32, Int64, Ulnt64

Single Byte, SByte, Int16, Ulnt16, Int32, Ulnt32, Int64, Ulnt64

Double | Byte, SByte, Int16, Ulnt16, Int32, Ulnt32, Int64, Ulnt64

Memoo Parse().

OTOT METOJ MOAJNEPKUBAIOT BCE NPENOINPENEICHHBIE THUIBl 3HAYCHHM.
Hcnons3yercs A1 U3BIAEUYEHHS U3 CTPOKHU 3HAYEHUS HY’KHOI'O THUIIA.

Hampumep: int 1 = Int32.Parse(Console.ReadLine());

2.5 Knacc System.Environment. Oxpy:keHue.

Kiacc System.Environment no3BosisieT y3HaTh MHGOpPMALUIO O TEKYIIEM

okpyxeHuu u miatgopme. OCHOBHBIE €T0 CBOMCTBA U METOBI CBEJICHBI B TAOJIHILY
4.

Taonuna 4. CBoiicTBa 1 MeToabl Kiaacca System.Environment.

Has3Banue | Onucanue
CaoiicTBa

CommandLine BO3BpAIacT KOMAHIHYIO CTPOKY, C IIOMOLIBI KOTOPOU
ObL1a 3alylleHa nporpaMmMa

CurrentDirectory COAECPKUT TEKYLIYI0 IUPEKTOPHIO, C KOTOPOMl ObLI
3amyIIeH MPOLecC

ExitCode HE 3aBHCHMO OT TWma Bo3Bpara Main (int wim void),
npolecc OyAeT BO3BpaliaTh 3HaYeHUE

MashineName II03BOJIAET y3HATh UM MAlIUHbI, HA KOTOPOU 3aIlylleH
pouecc

NewLine BO3BpAILla€T CTPOKY, KOTOpas COACPKUT CUMBOII
nepexoa Ha HOBYIO CTPOKY B TEKYLIEH CUCTEME

OSVersion BO3BpallacT CIICIIMAJIbHBIN OOBEKT, KOTOPBIN
COZEPKUT ONIMCAHUE TEKYIIEH MIaT(OPMbI U BEPCHUIO

SystemDirectory BO3BPALIAECT NOJIHBIM ITYTh K CHCTEMHOU JUPEKTOPUHU
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UserDomainName

BO3BpaliacT MM JOMCHA, C KOTOPBIM aCCOLUMHUPYCTCA
TCKYIHHﬁ IMOJIB30BATCIIb CUCTCMbI

UserName BO3BpAIIAET UMsI I10JIb30BATEINS CUCTEMBI
Metoanl
Exit() 3aBEpIIACT TEKyUIMHA ITPOLECC, BO3Bpallas CHUCTEME
KOJI BBIX0J1a, KOTOPBIN onpexesnieH cBoricTBoM ExitCode
GetCommandLineArgs() | MO3BOJSET BEPHYTh MAacCHB CTPOK, KOTOPBIE COAEpKAT

napaMeTpbl KOMaHJIHOW CTpPOKH, TEpeIaBacMble
nporpamme

GetEnvironmentVariale()

M03BOJISIET BEPHYTh 3HAYCHUE MEPEMEHHON OKPYKEHUS

GetEnvironmentVariales()

IMO3BOJISIET BCPHYTHL  CIIMCOK  BCEX  IMCPEMCHHBIX
OKPYKCHUS U NX SHAYCHH

GetLogicalDrives()

IMMO3BOJIAACT BEPHYTH CIIMCOK BCCX JIOTHUYCCKUX AHCKOB,
KOTOPBIC UMCIOTCS Hd MAIIIMHC

2.6 CucreMa THIIOB

C# sBnsercs sI3pIKOM CO CTPOrod TUmM3amuei gaHHeix. Takum obpaszom, IL
HE JIOIyCKAeT HUKAKUX JACUCTBUM, KOTOPBIE NAIOT B PE3yJbTaTe HEONPEICICHHBIC

THUIIbI JaHHBIX.

NET Framework npenocrasmsier o6mryto cuctemy tumnoB CTS (Common
Type System), ucnonp30BaHHe KOTOPOW MO3BOJSET pa3pabaThiBaTh MPHIOKECHUE
Ha JTF0OOM U3 S3BIKOB, MOJICPIKUBAIOIIUX 3Ty CPEIy, ¥ TIPU 3TOM HE 3a00THTHCS O
HECOBMECTUMOCTH THIIOB TMPH TIOBTOPHOM HCIIOJB30BaHUU Pa3paOOTaHHBIX

KOMIIOHCHTOB.

Cucrema TUIIOB MNOAJACPKUBACT ABC KATCIOPUHU THUIIOB, KaXKAasd U3 KOTOPBIX
pasaciicHa Ha IOJAKaTCTOPUHN:

® TUIbI 3HAYCHUN (TUIIBI—3HAYCHUSI),

® CCBUIOYHBIC TUIIBI (TUIIBI—CCHUIKH).

(CxeMa TUIIOB IIPEICTaBIIEHA HA PUCYHKE 1.




CucremMa TUIIOB

NET

TUNBEI-3HAUYEHUS

TUIIEI— CCHIJIKM

\

Knaccu
CTPYKTYPHI V
\
CTpokM
[lepeunciieHusa |
MaccuBEL
[lpoCTEIE TUIIBEL
HeseraTel
[lpocTele nullable TuNe l&

NHTepberce

Puc.1. Cucrema Tunos .Net

Huxe MPpeACTAaBJICHbI OCHOBHBIC OTJIHMYHA CCBIJIOYHBIX THIIOB W THUIIOB—

3HAYEHUU.

Taoauna 5. OTau4us THNOB-3HAYEHHUS OT THIIOB-CCHIJIOK.

Tunel—3HaueHUA
value-types

Tunbel—CcChUIKH
reference-types

OOBEKT TpeIcTaBlICH HEIMOCPEICTBEHHO CCBUIKOW B Ky4e
3HAYCHHEM

OOBEKT pacrojaraercsi | B CTeKe B Ky4e

3HaueHUeE o | 0, false, "\0', null CChUIKA HMEET 3HauYeHHE

YMOJTYAHHIO null

[Tpu BBITIOJIHEHUH | 3HAYECHHUE CCBIJIKA

oTiepanuu

IPUCBANBAHUS

KOIUPYeTCS

I[J'IH THUIIOB-CCBIJIOK HCO6XO,Z[I/IMO SABHO BBIACIATHP MCCTO B IIaMATH,

ucnoas3ys Mmetoa New().

B C# oObsaBnenue m000W CTPYKTYphl M KJlacca OCHOBBIBAETCS Ha
oObsaBiieHnn Tpenonpenenénnoro kmacca Object (macmemyer kmacc Object).
CrnencTBUeM 53TOTO SIBISETCS BO3MOXKHOCTH BBI30BA OT HWMEHH OOBEKTOB—
npefcTaBuTeNell 000 CTPYKTYphl WM Kilacca YHACIEIOBAaHHBIX OT Kilacca
object meronoB. B wactHocTH, mertoma ToString. DTOT MeToJ BO3Bpaiaer
CTPOKOBOE (3HaUCHHE THUIIA String) peACTaBIeHUE 00BEKTA.
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Bce Tumbl (TUTBI-3HAYEHUST W THIBI-CCHUIKH), 32 WCKIFOUCHHEM MPOCTHIX
TUIOB-3HAYEHUM W Taphl MIPEAONPEICIEHHBIX CChUIOYHBIX THUIOB (string u object),
JOJDKHBI  ONPENIENAThCS (€Cl y)Ke He ObUIM paHee CIeIUaTbHO OIpPECIICHBI)
nporpaMMUCTaMH B paMkax oObsBieHui. llomnexaniye OOBSBICHHIO THIIBI
HA3BIBAOTCS TIPOU3BOIHBIMU TUTIAMU.

IlIpocmule (3n1emenmapusie) munul

OTO TUIBL, UMsSI U OCHOBHBIE CBOMCTBA KOTOPBIX M3BECTHBI KOMIIUJISATOPY.
OTHOCUTENBHO 3JEMEHTAPHBIX THUIIOB KOMIIMJISATOPY HE TpeOyeTrcs HHUKaKOoN
nononHuTeNbHON uH(popManuu. CBolcTBa W (PYHKIHMOHAJIBHOCTH 3THUX THIIOB
U3BECTHBI.

Ucnonb3zyempie B .NET s3bIKM NpOrpaMMHUpPOBAaHUS OCHOBBIBAIOTCA Ha
oO1reil cucreMe TUMOB. MeX Iy UMEHaMU MPOCThIX TUNOB B C# M MEHAMU THIIOB,
oobsaBienapix B Framework Class Library, cymecTByeT B3aMMHO OJHO3HAYHOE
COOTBETCTBHE (CM. TabII. 6).

Tab6amnua 6. CoorBercrBue npoctbix TuNOB C# FCL-Tumy.

Tun B CooTBeTcTBYyET Onucanue

C# FCL—-tumy

sbyte System.SByte [lensbiit. 8—pazpsigHoe co 3HaKoM. Jluama3oH
3HaueHum: 128 ... 127

byte System.Byte Henwrii. 8—paspsaHoe 0e3 3Haka. Jlnamaszon
3HayeHuu: 0 ... 255

short System.Int16 ensiit. 16—pa3psaaHoe co 3HakoM. JluanazoH
3HaueHui: —32768 ... 32767

ushort | System.Ulnt16 [enwrit. 16—pa3psanoe 6e3 3Haka. Jlmamazon
3HaueHui: 0 ... 65535

int System.Int32 Henprit. 32—pazpsgHoe co 3HakoM. Jlnamazon
3HaueHui: —2147483648 ... 2147483647

uint System.UlInt32 Henbrit. 32—pa3psaHoe 0Oe3 3Haka. JlnamazoH
3HaueHui: —0 ... 4294967295

long System.Int64 enbiit. 64—pa3psaaHoe co 3HakoM. JluamazoH
3HAYECHUMN: —9223372036854775808
9223372036854775807

ulong System.UlInt64 [emnprit. 64—paspsmnoe Oe3 3Haka. JlmamazoH
3HaueHui: 0 ... 18446744073709551615

char System.Char 16 (!) pazpsaubiii cumBos UNICODE.

float System.Single [TnaBaromuid. 32 pazpsiga. Crannapt IEEE.

double | System.Double [TnaBarommii. 64 paspsaa. Crangaprt IEEE.

decimal | System.Decimal 128—paszpsigHoe 3HAYCHHUE MOBBIIIICHHOMN
TOYHOCTH C IIJIABAIOLIEU TOUKOM.

bool System.Boolean 3nayenue true uiu false.
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Ilepeuucnenusn
3T0 TUN-3HAYEHUE, COCTOSIINI U3 HaOOpa MOMMEHOBAHHBIX KOHCTAHT.

dopMar onpeneseHus NePeUNCICHHUS:

enum lmst [:0a30BbIi Ki1acc]

{
b

[To yMon4aHHIO HyMepalys HAUMHAETCA C HYJIA U YBEIUYUBaeTCs Ha 1.

Nma0 = 3uauenuel,... MMaN = 3nauenneN

B xauecTBe IMpruMEpa OIMUIICM IICPCUHUCIICHUC, YKA3bIBAIOIICC ACHb HCACIN:

enum DayOfWeek { Monday = 1, Tuesday = 2, Wednesday = 3,

Thursday = 4, Friday = 5, Saturday = 6, Sunday =7 };
//Tlepemennas xVal nHULIMAIM3UPYETCS 3HAYCHUEM EPEUUCIICHHUS.
int xVal = DayOfWeek.Friday;

[lepeuncnenue SIBISETCS KJIACCOM, a 3TO O3HAYAET, YTO B PACIOPSKEHUU
MPOTPaMMHCTa OKa3bIBAIOTCS METOAbl CpPAaBHEHUS 3HAYCHUU IEepEUYUCIICHUS,
METOJIbI NMPeoOpa30BaHMs 3HAUYCHUM MEPEUMCIICHUs] B CTPOKOBOE IPEJCTaBIICHHUE,
METOJIbI TIepEBOJIa CTPOKOBOTO TMPEJCTABICHUS 3HAYCHHUS B IIEpEUYUCIICHUE, a
Takke (Cyas 1O JOKYMEHTAIlMu) CpeAcTBa JUIsl  CO3JaHus  OOBEKTOB—
MPEJCTABUTENICH KJIacca MepeUnCIeHuUs.

Crucok 4JIeHOB KJIacca MepeyrClIeHus: CBEACH B Ta0uILy 7.

Tadoauna 7. CoorBercTrBre npocThiX TUNOB C# FCL-THIY.

HasBanue metona \ Onucanue

OTKpBITI)IC METOJbI

CpaBHI/IBaCT 9TOT OJOK3EMILIAP C 3aJaHHBIM

CompareTo() O00OBEKTOM M BO3BpAIAET CBEIEHUA 00 UuX
OTHOCHUTEJIbHBIX 3HAYCHHSIX.
Equals() [Iepeonpenenen.  BosBpamaer  3HadeHue,

MOKa3bIBAIOIICE, PABCH JIM JTAHHBIN IK3EMILIAP
3aJITaHHOMY OOBEKTY.

Format() Cratudeckuid. [Ipeobpasyer  ykazaHHOE
3HAYEHUE 33JJaHHOTO MEPEUYHCIIIEMOTO THMA B
OKBHUBAJICHTHOE CTPOYHOE TMPEACTABICHUE B
COOTBETCTBUHU C 33JIaHHBIM (popMaTOM.

GetHashCode() [lepeonpenenen. BosBpamaer xem—kopa A
ATOT0 IK3EMILISAPA.

GetName() Cratnueckuii. BBIBOAMT HMS KOHCTAHTHI B
yKa3aHHOM TIEPEUHCIICHUN, HMEIOIIEM
3aJITAaHHOE 3HAYCHHUE.

GetNames() Cratuueckuii. BbIBOOUT MacCuB  HMMEH
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KOHCTAHT B YKa3aHHOM IICPCUHUCIICHHUHU.

GetType() (yHacnedosaro
Object)

om

Bosspamaer Type Tekymiero sk3zeMiuisipa.

GetTypeCode() BosBpamaer 06azoBeiit Tun TypeCode mis
3TOT0 HK3EMILISIPA.

GetUnderlyingType() Cratnueckmii. BosBpamaer 0a30BbIid  THI
YKa3aHHOTO TIEPEUNCIICHUSI.

GetValues() Cratuueckuii. BBIBOOUT MacCHUB 3HauYCHUM
KOHCTaHT B YKA3aHHOM IEPEUYNCIICHHH.

IsDefined() Craruueckuii. Bo3Bparaer npusHak HaJIA4dUs
KOHCTaHTBl C yKa3aHHbIM 3HAYCHHEM B
3aJIaHHOM TEePEUYHCIICHHUH.

Parse() Craruueckuii. Ileperpyxen. IlpeoOpasyer
CTPOKOBOE  TPEICTaBICHHE WMEHU WU
YHCIIOBOTO 3HAYEHUS OAHOW WM HECKOJIBKHX
MEPEUNCIIICMbIX KOHCTAHT B DKBUBAJICHTHBIN
MEePEUNCIIIEMbI OOBEKT.

ToObject() Craruueckuii. Ileperpyxen. Bo3Bpaiaer
DK3EMIUISIP YKa3aHHOTO THIMA TMEPEUUCICHUS,
pPaBHBIN 3aJaHHOMY 3HAYEHHIO.

ToString() [Teperpyxen. Ilepeonpenenen. IlpeobOpasyer

3HAUYCHHC 3TOI'0 SK3CMILISIpa B SKBHUBAJICHTHOC
EMY CTPOKOBOC IPCACTABIICHHUC.

Jawuwennvle memoovl

Finalize()  (ynacneoosarno
Object)

om

[Tepeonpenenen. Ilo3ossier 06bekTy Object
MOMBITAThCSI  OCBOOOAMTH  pecypchl |
BBHITIOJIHUTD JIPYTHE 3aBEPIIAIOIINE OTICPAIIHH,
nepen TeM Kak o00bekT Object Oymer
YHHUTOKEH B IIpoliecce cOOpKH Mycopa.

B smpikax C# u CH++ ngna  dyHKuui
buHaNMM3aMKM ~ HCMOJB3YETCd  CHHTAKCHC
JeCTPYKTOpa.

MemberwiseClone()
(ynacneoosano om Object)

CozaeT HenmoJIHYIO KoMt Tekyiero Object.

Cmpykmypoi

Bo mHOrom cxoxu c¢ kiaccaMu. OCHOBHOE HX OTJIMYHE B TOM, YTO
CTPYKTYPbI HC SBJIAIOTCA CCbUIOYHBIM THIIOM. I[OHOJ'IHI/ITeJIBHO, Ha CTPYKTYphbI
HaKJIaAbIBAIOTCS CIACAYIOMINE OIrpaHUYCHMA:

® CTPYKTypa HE MOXKET UMETh IECTPYKTOP;
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® CTPYKTypa HE MOXKET UMETh KOHCTPYKTOp 0€3 mapaMeTpos;
® CTPYKTypa HE MOXET UCIIOJIb30BAThCS KaK 0a30BBIN THII.

B kauecTBe npuMepa yKaxeM CTPYKTYPY, ONUCHIBAIOLIYIO TOUKY.

struct Point

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

2.7 JInutepadnl. [IpeacraBiienune 3 HAYEHHU.

B nporpammax Ha s3bIkax BbICOKOTO ypoBHs (C# B TOM 4HCII€) TUTEpaTaMU
HA3BIBAIOT MOCJIEIOBATEILHOCTH BXOASAIINX B ali(DaBUT S3bIKA MPOTPAMMUPOBAHUS
CUMBOJIOB, OOECIIEUMBAIOIINX SIBHOE TMPEJCTABICHUE 3HAYCHUN, KOTOPHIC
UCITOJIB3YIOTCSL ISl 00O3HAYEHUS HAYaIbHBIX 3HAUYCHWU B OOBSIBICHUU YIICHOB
KJIACCOB, MIEPEMEHHBIX U KOHCTAHT B METO/IaX KJacca.

Apugpmemuueckue rnumepaivt

ApudmeTrueckue  JTUTEpaIbl  KOAUPYIOT  3HAUEHHUS  Pa3IUYHBIX
(apupMernueckux) TUIOB. Tum apudmeTHyeckoro JuTepana OIpeAeIseTcs
CJIETYFOIIMMH WHTYUTUBHO TIOHATHBIMY BHEITHUMU TIPU3HAKAMMU:

® CMAaHOAPMHBLIM GHEWHUM GUOOM. 3HAUCHUE 1EJTOYMCICHHOTO TUIIa OOBIYHO
KOJUPYETCS WHTYUTHBHO TIOHATHOW IOCJIEIOBATEILHOCTHIO CHMBOJIOB

T,..., '9, '0'. 3HaueHHe TUIABAIOUIETO THUMNA TAaKXE MpEAoIaract
CTaHAAPTHBINA BUJ (TOYKAa—pa3IeIUTEh MEXIY IEIOW M IPOOHOM YacThIo,
au00 HayyHas WM OKCINOHEHUWaidbHass Hotauus — 1.2500E+052).

[llecTHamaTepuyHOe  MPEJACTABICHUE  IIEJIOYHMCICHHOTO  3HAYCHUS
KOJUPYETCS IIeCTHAIIATEPUIHBIM JIUTEPATIOM, COCTOSIIAM W3 CHMBOJIOB
'0',...,'9', a rakxke 'a',..., 'f', nu60 'A',...,'F' ¢ cyddpukcom '0x',

® 3HaueHuem — coomeemcmeyowem muny. 32768 HUKaK HE MOXKET OBITH
3HaueHueM tumna short,

e jpomnonHuTeNbHBIM cypdurcom. Cydduxce 1, L coorBercTBYyIOT THIY long;
ul, UL — unsigned long; f, F — float; d, D — decimal. 3nauenus tumna double
KoAupyroTcs 0e3 npedukca.

Jlocuueckue num epaliol

K rnorumdeckum nuTepamaM OTHOCSTCS CJCAYIOIIME IOCIEI0BATEIbHOCTH
CUMBOJIOB: true u false. bonpiie mornueckux nurepanoB B C# HET.

14



Cumeonvhboie Jaumepaiibl

[IpencraBistoT co0o0il 3akOYEHHBIE B OJAMHAPHBIE KaBBIYKM BBOJUMBIE C
KJIABHATYpbl OAMHOYHBIE cuMBoJIbL: ‘X', 'p', 'Q', 7',

B C# char — »10 16-pa3psanublii Tunm 6e3 3HaKa, KOTOPBIM MO3BOJISET
MPECTaBIATh 3HaUeHUs B auanazoHe 0—65 535. CranmapTHbIA 8-pa3psiIHbINA
Habop cumBoiioB ASCII cocrapiseT aunib nogMHoxkectBo Unicode ¢ nuana3zoHoM
0—127. Takum o6pazom, ASCII-cuMBOIBI — 3TO nericTBUTENbHBIE C# - CHMBOJIBI.

Hanpumep, 4ToObl MpUCBOUTH 3HAU€HHE OYKBHI X MEPEMEHHOH ch, HYyXHO
BBITMIOJHUTD CIEAYIOUINE HHCTPYKIIHH:
char ch;
ch="X";
YrtoObl BeIBecTH char-3HaueHNe, XpaHUMOE B IEpEMEHHOM ch:
Console.WriteLine("Dto ch: " + ch) ;
Xots Tun char ompenensercss B C# Kak LEIOYUCICHHBIA, €ro HEJb3s
CcBOOOJTHO CMEIIMBATH C LIEJIBIMU YUCIIaMH, T.K. aBTOMAaTHYECKOTO MPeoOpa3oBaHUs
LEJIOYHMCIICHHBIX 3HAUCHUI B 3HaYEHHS TUIIa char HE CyIIeCTBYeT.

Hanpumep, cnegyromuit pparMeHT NPOrpaMMbl COAEP>KUT OLITHOKY.

//ommOKa, 310 paboTaTh HE OYJIET.

char ch;
ch=10;
[Tockonpky 10 — 1emoe 4YMCIO0, OHO HE MOXET OBITh aBTOMATHYECKH

npeobpazoBaHo B 3HaueHue Tuma char. [Ipu mombiTke CKOMIUIMPOBATH 3TOT KOJ
Bbl TOJy4uTe coobmeHne o0 ommbOke. Huxe B 3TOH I1aBe MBI PaccCMOTPUM
"00X0IHOM My Th", TO3BOJIAIOLINI O0OUTH ATO OTPaHHUYEHUE.

Cumeonibnble ynpaeiarouiue nocieooeamenbHOCmuU.

Ota karteropusi jutepaioB (cM. Tabia. §) HCHONB3yeTcs sl CO3JaHHS
JIOTIOTHUTENBHBIX 3()(PEKTOB (3BOHOK), MPOCTOTO (POPMATHUPOBAHUS BBIBOIUMOMN
uHGOpPMaIMU 1 KOJIMPOBAHUS CUMBOJIOB IIPU BBIBOJIE U CPAaBHEHUU (B BBIPAKEHUSIX
CpaBHEHUS). 3aKIIIOYAIOTCS B OJIMHAPHBIC KaBbIUKH.

Tab6amnna 8. IlepeyeHb OCHOBHBIX CHMBOJIOB YIIPABJISIOLIAX

MOCJIe0BATEeJIbHOCTEM.
VYnpasisttomas Onucanue
MOCJIEIOBATEIILHOCTh
\a [Tpenynpexaenue (3BOHOK)
\b Bo3Bpar Ha 01HY MO3UIIHIO
\f [lepexoa Ha HOBYIO CTpaHUILY
\n [Tepexos1 HA HOBYIO CTPOKY
\r Bo3sBpar kapeTku
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\t ["opusoHTaNBHAS TAOYIISIIUS
\v Beptukanbnas Ta0ymsmus
\0 Houb

\' OnuHapHas KaBblUKa

\" JIBoliHasi KaBbIUKa

\\ OOpaTHas Kocas yepra

Cmpoxkoevie 1umepannt

DOTO MOCIEN0BATEIbHOCTh CHMBOJIOB M CHMBOJIBHBIX  YNPABISIOMIAX
MMOCJIEIOBATEIILHOCTEHN, 3aKIIOUYEHHBIX B JIBOMHBIC KABBIUKH.

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

CTpOKOBBII JUTEPANI, HHTEPIPETUPYEMBI KOMIWISITOPOM B TakOM BUJE,
KOTOPOM OH 3alKcaH. YIIPaBJIAIOLIME IIOCIEN0BATEIBHOCTH BOCIPUHUMAIOTCS
CTPOTO KAaK ITOCIEA0BATEILHOCTH CHMBOJIOB.

CuMBOJIBI B CTPOKOBOM JIMTEpasie OyAyT TPakTOBAaThCs TakK, KaK OHU €CTb,
€CJIM CTPOKOBBIH JIUTEepai NpeBapuTh CUMBOJIOM (@. Jpyrumu ciioBaMu, He Oy1yT
MHTEPHPETUPOBATHCS KAK YIPABISIOIIME ITOCIEI0BATEIbHOCTH:

...@"c:\My Documents\sample.txt"...
Oba nmpumepa UMEIOT OJTHO U TO KE 3HAUCHUE:
c:\My Documents\sample.txt

CTpOKOBBIE JINTEPAIIBI ABISAIOTCA JTUTEpATaMU TUMA string.

2.8 IlepemeHnHbIe.

CTS nmo3BossieT paboTaTh CO 3HAYCHUSIMU ABYX BHUJIOB:
® T[IepEMEHHBIE, KOTOPBIE HETIOCPEJACTBEHHO XPAHST JIaHHEBIE,

® JICPCMCHHLBIC, KOTOPBLIC COACPKAT TOJBKO CCBIJIIKY Ha JaHHBIC (HaM}ITB B
9TOM CJIydac BbIICIACTCA C NCIIOJIb30BAHUCM OIICpaTopa new).

Obvasnenue u UHUYUATUZAUUA.

Beinonnenue oreparopa OOBSABIICHUS HCpCMCHHOﬁ THUITIa-3HAYCHUA B METOJEC
KjIacCa IHIPUBOJIHUT K CO3OdHHMIO B IIaMATH 00BeKTa COOTBCTCTBYHOIICTO THIIA,
BO3MOXHO IMPOMHUIUAIIU3UPOBAHHOTO OHpeI[eHéHHBIM 3HAQYCHHEM. JTO 3HAUYCHHE
MOJKET OBITh 3a1aHO B BUJC JINTCPpaia COOTBCTCTBYIOIICTO THUIIA

Hampuwmep,

//onipeiesieHns IEPEMEHHBIX TUITOB-3HAYEHU:
int a;
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System.Int32 a;

//onipeneneHne U MHAIMATN3alKs IEPEMEHHBIX TUTIA 3HAYCHUS:
inta=0;

int a = new int();

System.Int32 a = 0;

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

Cnenyer yuuthiBaTh: CLR He momyckaer MCHoOJIb30BaHUSI B BBIPAKEHUSIX
HEWHUIIMATU3UPOBAHHBIX JIOKATBHBIX MTEPEMEHHBIX, TAKUX, KOTOPHIE OOBSIBICHBI B
TeJe METOIa.

int a; // OOBsIBIICHHE a.
int b; /I O0ObsiBIICHHUE b.
b=10; /| Mannmanusanms b.
a=b+b; // Uannumann3anus a.

Oobnacmo euoumocmu.

[Ipu ompeneneHun KiIaccoB M METOAOB HCHOJBb3YIOTCS (PUTYpHBIE CKOOKHU.
ConepxuMoe MEXIy dTUMH CKOOKaMU Ha3blBaeTcs 0siokoM. Biioku mMoryt ObITh
BJIOKEHBI Ipyr B zpyra. Jlro0as nmepemMeHHasl, 0ObsABIECHHAs BHYTPU KOHKPETHOIO
OJl0Ka, Ha3bIBAETCS JIOKAJIBHOW TMEPEMEHHOM uis 3Toro OJIoKa, WU OHAa He
CYILIECTBYET BHE, TO €CTh €€ HEJb3s HCIOIb30BaTh B IPYTrUX OJIOKAX, €CJIM OHU HE
SBJIIFOTCS BJIO’KCHHBIMU.

{
{
double a=3;
{
Console.Writeln(a); //MpaBUIBHO
b
b
Console.Writeln(a); //ommOKa KOMITUJISALIUH
b

He nomyckaetcsi 00bsiBIICHHE TIEPEMEHHON BO BIIOKEHHOM OJIOKE C TEM JKe
UMEHEM, YTO U TIepeMeHHas1, OObsBIICHHAS B OCHOBHOM OJIOKE:

{
double a=3;
{
double a; //ommOKa KOMIUJISAIUNA
}
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2.9 KoHcTaHThI

OOBABAAIOTCS C  JOMNOJHUTENBHBIM crnenudpuxkaTopom const. TpeOyror
HEIMOCPE/ICTBEHHON MHUIIMATIN3alluU

//KOHCTaHTa UHUITUATU3UPYETCS uTepaiiom 3.14.
const float P1=3.14;

2.10 Onepanyu ¥ BbIPaKeHUS

Jlist kaxpaoro onpeaenénroro B C# Tuma cymecTByeT COOCTBEHHBIN HaOOP
omnepanui, OnpeAeIEHHbIX HA MHOXKECTBE 3HAUYEHHUU 3TOTO TUIA.

OTu omepanuyd ONpeNessioT Juana3oH BO3MOXKHBIX IPEOOpa30BaHUM,
KOTOpBIE MOTYT OBITH OCYILIECTBJICHBI HAJl JIEMEHTAMU MHOKECTB 3HAUCHUI THUIIA.
Hecmortps Ha cnenuduky pasHbix TuIoB, B C# cymiecTByeT o011ee OCHOBaHHUE JIJIs
KJaccu(UKalMu COOTBETCTBYIOLIMX MHOXECTB onepanuii. Kaxnas omnepauus
SIBJISICTCS WIEHOM OTIPEIeIEHHOTO MOAMHOKECTBA ONepalliii U UMeeT COOCTBEHHOE
rpaduueckoe npeacrabieHue (cMm. Tabm. 9).

OOmme XapakTEpPUCTUKU HCMOJb3yeMbIx B C# omepanuil mpeacTaBiICHBI

HUXKE.
Taéaunna 9. O01mue XapaKTePpUCTHKHU ONlepaluii, HcnoJjb3yeMbix B C#.
Kareropumn onepanuii Onepanun
Arithmetic +—*/%
Jlornueckue (boolean 1 MoOGUTOBEIE) &[N ~&& |
CtpokoBbI€ (KOHKATEHATOPHI) +
Increment, decrement ++ —
CnBura >> <<
CpaBHeHus == =< ><=>=
[TpucBoenus =t+= = *= /= %= &= |= "= <<=
>>=
Member access .
Nunekcauu []
Cast (mpuBeIeHHE THUIIA) 0
Conditional (TpéxonepanHas) ?:
Delegate concatenation and removal +—
Co3nmanust 00beKTa new()
Type information is sizeof typeof

Overflow exception control (ympasnenme | checked unchecked
HCKJTFOYEHUSIMHU )

Indirection and Address (Heynpapmsiembrit | * —> [ &
KOJT)
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HpI/I CO3JlaHMK 1IporpaMmbl Ha CTaaAWMKW BBIHIOJIHCHHA  YUYUTBIBAIOTCA
cJIcayromme 00CTOATEIbCTBA:

e MpUOpUTET omnepanuii (cM. Tadi. 10),

® THIIbI OIICPAHAOB U ITPHUBCACHUC THUIIOB.

Tabéauua 10. Ilpuopurer onepaumii.

IIpuopurer  Onepauuu

1 O [] . (mocrpuxc)++ (mocrdurc)— new sizeof typeof checked
unchecked

2 ! ~ (ums Tuna) +(yHapHbsiid) —(yHapHbIN) ++(npeduxc) —(npeduxc)

3 */ %

4 +—

5 << >>

6 <><==>isas

7 = =

8 &

9 AN

10 |

11 &&

12 I

13 ?:

14 = 4= = *= |= Y= &= |= = <<=>>=

Koumponw 3a nepenonnenuem. Checked u unchecked.

[IprunHOM HEKOPPEKTHBIX pPE3yJIbTATOB BBINOJHEHHUS apU(pMETHIECKUX
omnepanuii SBJISETCS OCOOCHHOCTh IMPEACTABJICHUS 3HAYEHUU apudMETHUECKUX
THUIIOB.

ApudmeTrnueckne TUIIBI UMEIOT OTpaHUYEHHBIE pa3dMepshl. [loaTomy mrobas
apu@meTnyecKas ornepaius MOXKET NMPUBECTU K nepenoiHenuto. [1o ymonyanutio B
C# mnepenoJiHeHHWE, BO3HHUKAIOIIEE TMPU BBIMOJHEHUU ONEpalMii, HUKAaK He
KOHTpoJiupyercsa. Bo3MOXHBIM HEBEPHBIN pe3yJbTaT BBIUUCIECHUS OCTAETCS BCErO
JUIIb PE3YIBTATOM BBIIIOJHEHUSI ONEpPALIH.

MexaHu3M KOHTPOJIS 3a MEPETOTHEHUEM, BO3HUKAIOIINM TIPH BBITTOJTHCHUH
apudMeTHUYECKUX oOllepannii, obecreynBaeTcs KirodeBbiIMU cioBamu checked
(BKJIFOUMTH KOHTPOJIb 3a nepenojiHeHreM) u unchecked (oTKIOUUTH KOHTPOJIB 32
MIEPETIOIHEHNEM), KOTOpbIE HCIONB3YIOTCST B cocTaBe BbhIpaxeHuit. CLR
BBITMIOJIHSAET KOHTPOJIb TEPENOJIHEHUSI U, B Ccllydae OOHapyXEHHUS TaKOBOTIO,
renepupyer wuckimouenne OverflowException. KoncTpykuuu — ympaBieHus
KOHTPOJIEM 3a MEPETIOTHCHHEM UMEIOT JBE (POPMBI:

® OmepaTopHY0, KOTOpasi 00ecImeurnBaeT KOHTPOJIb HaJl BHIIOJTHECHHUEM OJHOTO
BBIPAKCHUS:
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.....

short x = 32767,
short y = 32767,
short z = 0;

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

}

catch (System.OverflowException e)

{

Console.Writeline("[lepenonHenne npu BBITIOTHEHUU CIOKEHHUS");

}

return z;

[Ipy 3TOM KOHTPOIMpPYEMOE BBIPAKEHHE MOXET OBbITh MPOU3BOJIBHOU
(GOpMBI M CIO)KHOCTM M MOXET COJIEp)KaTh JpyrMe BXOXKJIEHUSA Kak
KOHTPOJIMPYEMBIX, TAK U HEKOHTPOJIMPYEMBIX BBIPAKECHUM,

e (0JIOYHYIO, KOTOpasi 00ecreYyrnBaeT KOHTPOJIb Ha/l BBIMIOJIHEHHEM OTIepalvii B
OJIOKE OIepaTopoB:

short x =32767;
short y = 32767,
short z=0, w=0;

try
{

unchecked

{

W =xty;

}

checked
{

Z = XtW;

}
b

catch (System.OverflowException e)

{
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Console.Writeline("[lepemnonnenne mpu BBITIOTHEHUU CIOKEHHUS");

}

return z;

Onepayus is

[To3BoJIsICT IPOBEPUTH, COBMECTUM JIM (OTHOCHTCS K IAHHOMY THITY JIHOO K
THUITy, YHACJICIOBAHHOMY OT JIAHHOTO) OOBEKT C OMPECIICHHBIM THIIOM. Pe3yibrar
UCIIOJIb30BAHUS JIOTUYECKOTO THIIA.

inti=10;
if (i is object)

Console.WriteLine(" 1 is object");

}

Onepayus as

[Tpumensiercs AJig IBHOTO NMPeoOpa30BaHMsI TUIIA CCHUIOYHBIX MEPEMEHHBIX.
Ecin KOHBepTHpyeMBbIli THII COBMECTHM C YKa3aHHBIM, MpeoOpa3oBaHHe
ocyuiecTBisiercs yenemno. Mnaue onepanns Bo3Bpamaet 3naueHne NULL.
object ol = "my str";
object 02 =5;
string s1 = ol as string; // s1="my str"
string s2 = 02 as string; // s2= NULL

Omnepaiust as MO3BOJSET BBINOJIHUTH O€30IacHOE MpeoOpa3oBaHUE THUMA 3a
omuH Tmar, 0e3 HeoOXOAMMOCTH TIEPBOHAYAIBLHOM TPOBEPKHM €ro Ha
COBMECTUMOCTH C TIOMOIIBIO ONEPAIIUH 1S JJO COOCTBEHHO MPeoOpa3oBaHUsl.

Ocobennocmu eplnonnenus apupmemuueckux onepayuil

Oco0eHHOCTH BBITIOJTHEHUS OTepaIiil Hal 1EeJI0YUCIICHHBIMH ONIEPAHIaMU U
ornepaHjaMH C IUIABAOIICH TOYKOW CBS3aHBI C OCOOCHHOCTSMH BBIITOJIHCHUS
apu(METHYSCKUX OIepalliii ¥ ¢ OrPAaHMYCHHOW TOYHOCTHIO MEPEMEHHBIX THIIA
float u double.

[IpencraBienue BEIMYMH:
float — 7 3Havammx uudp.

double — 16 3navammx uudp.
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1000000*100000==1000000000000, HO MakCMMalbHO  JOMYCTHUMOE
MOJIOKUTENIbHOE 3HadyeHue it tuna System.Int32 cocrtaBisier 2147483647. B
pe3ysbTaTe MEPENOIHEHHS 0Jy4aeTcs HEBEPHbIN pe3ybrat —727379968.

OrpanuueHHass TOYHOCTb 3HaueHu# Tuma System.Single nposiBisieTcs: npu
IPUCBOCHUHU 3HadeHH mnepemMeHHoW Tumna System.Double. IlpuBoaumblii Hibke
OPOCTOM  NPOrpaMMHBIM  KOJ  WJUIIOCTPUPYET  HEKOTOpbIE  OCOOEHHOCTHU
apudmeruku NET.

using System;

class Classl

{

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

{

int vall = 1000000, resI;

resl = (vall*vall)/vall;

/1 =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 KOIMYECTBO 3HAYAIUX U@ 1i1st 3HadeHut Tuna 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 = valF00*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 = valF00*5.0F;
resD = valF00*5.0F; //1.0000000149011612

22



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);

h
b

B PE3YJIbTATC BBIIIOJHCHUS ITPOTPAMMBI BBIBOJUTCA TaKoOU pE3yIbTAaT:

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

Ocobennocmu apugpmemuku ¢ naasarouieii MouKou

Ecnu nepemennoit tuna float mpucBouTh BETUYMHY X U3 HHTEpBaIa
—1.5E45 <x <1.5E45 (x 1=0),

pe3yJabTaTOM ONEpalluyd OKaXEeTCAd NOJIOKUTENIbHBI (X > 0) wumm
oTpunaTenabHbli (X < 0) mynb (+0, —0),

Ecnu nepemennoit tuna double npucBouTh BEIUUYUHY X U3 UHTEpBaIa

—5E-324 < x < 5E-324 (x != 0), pe3yibTaroM oOIE€palund OKaXKeTCs
II0JI0KUTEIIbHBIN

(x > 0) unu otpunatenbHeIi (X < 0) Hysb (+0, —0),
Ecnu nepemennoii tumna float mpucBOUTH BEIMUUHY X, KOTOpast

—34E+38 > x wm x < 3.4E+38, pe3yJpraToM OINepaluu OKAKETCS
MOJIOKUTEIbHAS

(x > 0) mm orpunarenbHas (X < 0) 6eckoneunocts (+Infinity, — Infinity),

Ecnu nepemennoii Tuna double npucBouThs BENUYUHY X, ISl KOTOPOI
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o —1.7E+308 > x mimm x < 1.7E+308, pe3ynabTatomM omnepanuv OKaKETCS
nojoxurenbHas (x > 0) wnu orpunarenbHas (x < 0) OeCKOHEYHOCTh
(+Infinity, — Infinity),

e BrinosiHeHue omepaiuu JejaeHUs HaJ 3HAYCHUSIMU TUIIAMU C IIJIaBarolen
toukoi (0.0/0.0) maér NaN (Not a Number).
2.11 YnpasJasiioumue oneparopbl

VYrpapisiomue onepaTtopbl IPUMEHSIOTCS B paMkax MeTonoB. OHu
ONPEACIISIIOT TOCIEAOBATEILHOCTh BBINOJHEHUSI ONEPATOPOB B Mporpamme u
SIBJISIFOTCSI OCHOBHBIM CPEACTBOM pEaIU3alUU aJITOPUTMOB.

Paznnuarorcs CICAYIOIHNEC KaTCTOPHUHU YIIPABIIAIOIIUX OIICPATOPOB!:

e ormeparopsl BbiOOpa. BmoasTcs kimrodeBbiMu cioBamu if, if ... else
switch,

ey

® HTEpaTHBHBIC omepaTopbl. BBoasTcs KimodeBbIMU ciioBamu while, do
while, for, foreach,

® OIepaTopsl nepexo/ia (B paMKax MeToJI0B). BBOJATCS KIIFOYEBBIMU CIIOBaMU
goto, break, continue.

if, if ... else ...

[Tocne kmoueBoro cioBa if pacmomaraeTcsi B3SITO€ B KpPYIJible CKOOKHU
YCIOBHOE BBIPAKEHHUE (JIOTMYECKOTO THIIA), CIEAOM 3a KOTOPBIM pacrojiaraercs
omieparop (610K orepaTopoOB) MPOU3BOJIBHON CIOKHOCTH.

Jlanee B onepatope if ... else ... mocue kiIr04YeBOro ciora else pasmeniaercs
elé OJIMH OIepaTop.

B cuny Ttoro, yto B C# OTCYTCTBYIOT MpEIOINpEeIEHHBIE AITOPUTMBI
npeoOpa3oBaHus 3HAYCHHUM K OyJIEBCKOMY THUITY, B YCJIOBHOE BBIPAXEHHE JOJIKHO
OBITh BBIpa)KeHUEM THIA bool — mepeMeHHON, KOHCTAHTOM, JINOO BBIpaXECHUEM Ha
OCHOBE OIlepalfii CpaBHEHUS U JJOTHYECKUX OTIEePaIUi.

if(..)
{

else

}

Omneparop if yacTo cam B CBOIO OYepeib SBISETCS YCIOBHBIM ONEPATOPOM
IIPOU3BOJIBHON CIIOKHOCTH.
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if(..)if(...)
{

}

else

}

else

}

ITepseiii Else Bcerna oTHOCUTCS K Onmkaiiiiemy if.

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

switch

[IpencraBisieT co6o onepaTop, OpraHU3yIOIINI MHOKECTBEHHBIHN BHIOOP.

Onucaunue:

switch (BbIpaykeHHE)

{

case 3HaueHuel : oneparopl; break;

case 3HaueHueN: onepatopN; break;
default: oneparopN+1; break;

}

Kaxnoe 3nauenue Case B oOs3arenbHoM mnopsjake 3ABEPIIAETCSH
omeparopom break.

switch (val)

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

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

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

}

while
while (BeIpaxkeHue)
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{

OTEepPaTOpPHI
}

[IpaBus0 BBIMOJHEHUS 3TOTO UTEPATUBHOTO OMNEPA COCTOMT B CIEAYIOLIEM:
CHayaja IpOBEPSAETCS YCIOBHE IPOJOJDKEHMsI OIeparopa M B cCiydae, €Cid
3HAYEHUE YCJIOBHOI'O BBIPAXKEHUSI PaBHO true, COOTBETCTBYIOIIUN onepaTop (010K
OIEPATOPOB) BBITOJIHSETCS.

HeBo3moxno mnoctpoutrs oneparop WHILE Ha ocHOBE OAMHOYHOTO
orepaTopa o0bsiBieHus. Oneparop

while (true) int XXX = 0;

C camoro mepBOoro MOMEHTAa CBOEro CyllecTBOBaHUs (emé€ a0 Hadaia
TpaHCISALKU!) COTPOBOKAAETCS MPETYIPEKICHUEM:

Embedded statement cannot be a declaration or labeled statement.

do ... while
do
{
OTIEPaTOPHI
} while (BepaskeHnue)

Pa3sHuna ¢ panee pacCMOTPEHHBIM OIEPATOPOM IUKJIA COCTOUT B TOM, YTO
3[IeCh CHaydaja BBINOJHAETCA omnepaTop (OJ0K orepaTopoB), a 3aTeM MPOBEPsIETCS
yCJIOBHE TIPOIOJDKEHUS OTIepaTopa.

for
for (Muunmanuzanus; Ycnopuel [poomkeHus ;u3MeHEeHHE
MIePEMEHHBIX )
Omneparop

Nuvmmammsanus, YciaoBuellponomokeHus, HW3MEHEHUE IIEPEMEHHBIX B
3arojioBKe orepaTtopa nukia for Moryt ObITh mycThiMU. OJHAKO HAJWYHE Maphl
CUMBOJIOB ';' B 3arojioBke 1MkKIa for o0s3arensbHo.

Crucok BbIpaXEHUH MpEACTaBIsE€T COOOM pa3fes€éHHYI 3alsThIMU
IIOCJIEA0BATEIBHOCTD BBIPAKEHU.

Cnenyer UMeTh B BUJIY, YTO OINEpPaTOp OOBSBICHUSA TaKXKE CTPOMUTCA Ha
OCHOBE CIIMCKa BbIp@XEHUH (BbIpaKEHU OOBSABICHUS), COCTOSLIUX U3
cnenuduKaTopoB TUNA, UMEH M, BO3MOXHO, WHUIHUAIU3ATOPOB. DTOT CIHUCOK
3aBEpLIACTCd TOYKOM € 3amsToi, 4YTO IIO3BOJIIET PACCMATPUBATh CIIUMCOK
BBIPDQKEHNUN WHUIMAIU3ALNN KaK CaMOCTOSITENbHBIM OIEpaTtop B COCTaBe
onepatopa 1ukna for. Ilpu sToM o0OnacTb BUAMMOCTH HUMEH MEPEMEHHBIX,
ONpEIEIsIEMbIX 3TUM OIEPAaTOPOM, PACHPOCTPAHSIETCS TOJBKO Ha ONEPATOPHI,
OTHOCAIIMECA K JAHHOMY OIEpaTopy UMKIA. ODTO 3HAYMUT, YTO IEPEMEHHBIE,
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OOBSBIICHHBIE B ONEpaTope WHHUIMAIHM3AIMK JaHHOTO orepatopa mukia HE
MOI'YT ObITh HCHOJIB30BaHBl HEMOCPEJICTBEHHO IIOCJIE OIeparopa 10 KOHIA
0JI0Ka, coJiepkKaliero 3TOT omepaTop. A cieayrolme APYr 3a JAPYyroM B pamKax
obmero Omoka omeparopel MOI'YT coaepkaTh B 3arojoBKax OJHH U T€ XKe
BBIPAKCHUS HHULHATU3AIUH.

foreach
foreach (Tum umMs__nepeMeHHOMN in KOJJIEKIUS) HHCTPYKIIH

UM TIepEeMEHHOU 0003HaYaeT MEPEeMEHHYI0 KOTOpas MpeCTaBIseT
AIIEMEHT KOJUICKIIUH.

KOJIJICKII A O6’I>CKT, HpC,Z[CTaBJI}IIOIHI/Iﬁ MAaCCHB HJIM KOJIJICKIHIO.

OTuUM omeparopoM 00ecreynBaeTCsl MOBTOPEHHE MHOXKECTBA ONEPATOPOB,
COCTAaBIIIOIIMX TEJIO LMKJIA, U1 KaXIOro 3JEMEHTA MACCUMBA WM KOJUICKLUU.
[Tocne mepebopa BCEX nsnemMeHTOB MaccuBa WM KOJUICKIIMM W TMPUMEHEHUS
MHOXECTBA OIEPATOPOB JJISI KaXJOTO 3JJIEMEHTa MacCHBa WM KOJUICKILIHH,
ynpaBieHue mnepemactces cuenyromemy 3a OnepatopFOREACH oneparopy
(pa3zymeercs, eclid TAKOBBIE UMEIOTCS).

O6nacTh BUAUMOCTH UMEH MEPEMEHHBIX, ONPEICIIEMbIX 3TUM OIIEPaTOPOM,
pacrpocTpaHsIeTCsl TOJBKO Ha OMNepaTopbl, OTHOCSIIUECS K JTaHHOMY OIepaTopy
LIUKJIA.

// OOBSBUIU U ONIPEACIIUIN MACCUB

int[] array = new int[10];

// JI1s1 Kaxa0ro JIEMEHTAa MAacCHBA HAJIO CIICNATh. ..

foreach (int 1 in array) {/*:::::%/};

Crneuralv3upoBaHHbIA  OMepaTop, NPHUCHOCOOJNCHHBIM My  paboThl ¢
MaccuBaMH M KoJutekiusaMu. O0ecrieynBaeT MOBTOPEHUE MHOXKECTBA (€TMHUYHOTO
omeparopa wuinu Osoka omeparopoB) omeparopoB st KAXKIIOI'O snementa
MacCHBa UM KOJUICKIUH.

KOHCTpYKHI/IH 9K30THYECKAs U HETHOKas.

[Ipeanonaraer  BBINOJHEHHWE  MPUMUTHUBHBIX  [OCJIEIOBATEILHOCTEH
JNEUCTBUNA HaJ MacCMBaMM M KOJUICKUMSMM (HadajbHas WHUIMAIM3ALUS WA
npocmoTp PUMKCUPOBAHHOI'O konuuecTBa 311eMeHTOB). [lelicTBUS, CBSI3aHHbBIC
C U3MEHEHUSIMU Pa3MEPOB U COJECPAKUMOI0 KOJUIEKIHMI B paMKax 3TOro oneparopa
MOTYT IIPUBECTH K HEMPEACKA3ZYEMbIM pE3yJIbTaTaM.

goto, break, continue

OObsBsieTCs METKa (MpaBWIIbHEE, OTIEPaTOp ¢ METKOM). OmepaTop MOXKET
OBITh MyCTHIM. MeTKa — HIEHTU(DUKATOP OTACTSETCS OT omepaTopa ABoeToureM. B
Ka4yeCTBE JOMOJHUTEIBHOTO PAa3ACIUTENS MOTYT OBITh HCIOJIB30BaHbBI MPOOEIHI,

27



CHUMBOJIBI TAOYJISIIIMU M TIEPEX0/ia HAa HOBYIO CTPOKYy. MeTka, Kak u Jr0o0e apyroe
uMs, MOAYMHSETCS MpaBwiaM obnactel BuaumoctH. OHa BUAHA B TEJE€ METOJA
TOJIbKO B OJIHOM HaIlpaBi€HUU: U3 BHYTPEHHUX (BJIOKEHHBIX) Oj0k0B. [losTOMYy
OIeparTop mnepexoa

goto NmsllomeuennoroOneparopa;
11o3BojsieT BBIXO/IUTD nu3 6;10K0B, HO HE BXOIUTH B HHUX.
OG6bIYHO 00 PTOM orepaTtope OOBIYHO TOBOPUTCS MHOTO HEXOPOIIUX CIIOB
KaK O IJIABHOM Pa3pyILIUTENIE CTPYKTYPUPOBAHHOI'O MPOTPAMMHOIO KOJA U €ro
onrcanue conpoBoxaaerca pekomenaanusmu k ero HEMCITOJIb3OBAHUIO.
OnepaTopsl
break;

continue;

UCIIOJIB3YIOTCSl KaK BCIIOMOTaTEIbHbBIE CPEJICTBA YNPABJICHUS B OlepaTopax
LIUKJIA.

2.12 Maccus.

MaccuB — MHOXKECTBO OJHOTHUIIHBIX 3J€MEHTOB. JIt000il MaccuB sBIsETCS
MIPOM3BOJHBIM OT KJlacca System.Array.

B ornmume ot apyrux s3bIKOB IPOrpaMMUPOBaHUs, IIPU OObSIBIEHUU MacCUBa
B C# Henb3s yKas3arhb €ro paMep, T.K. IpU 0OBSABICHUH HE CO3/1a€TCsl CaM MAacCHB, a
TOJIBKO CChUIKA Ha Oymymui MaccuB. [loaTomy mocie oObsBIEHUS HEOoOXOAMMA
WMHUIAIA3A1HS] MaCCUBA.

Oovaenenue maccueoeé

O,Z[HOMCDHLIC MaCCHBbI

OOBsIBICHUE OTHOMEPHOTO MACCHBA BBITIISIUT CJICTYIOITUM 00pa3oM:

<tum>[] < uMs MaccuBa >;

3ameTbTe, B OTau4ue OT sizblka C++ KBajpaTHbIE CKOOKH MPUIKMCAHBI HE K
MMEHU TIepeMEHHOW, a K Tuimy. OHM SBIAIOTCS HEOTHEMIIEMOM YaCThIO
ONpeJeNICHUsT Kjacca, TaK 4To 3amuch T[] claeayer MNOHMMATh Kak KJacc
OTHOMEPHBbIN MAaCCUB € dJieMeHTaMM Tuna T.

B nmanHoMm cnydae peub uaeT o0 OTIOKEHHOW uHuIManu3anuu. Ilpum
00BSIBJIECHHH C OTJIO:KEHHONH HWHHIMAJH3AIHMeii caM MAacCHB He CO03JaeTcs, a
C0371a€eTCH TOJbKO CChLUIKA HA MAaCCHUB, UMEIONasi HEONPEACIICHHOE 3HAYEHUE
Null. TToaToMy moka maccuB He OyaeT peajibHO CO3JaH M €ro 3J1eMeHThI
WHHUIHMATU3MPOBAHBI, HCIOJIb30BATH €r0 B BHIYNCJIECHUAX HEJb31.

int[] a, b, ¢; // npumep 0OBSBICHUA TPEeX MACCHUBOB C OTJIOKEHHOMU
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Yame Bcero, mnpu OOBSABICHUM MacCHBa HUCIHOJB3YETCS UMS €
MHAIManu3anuen. M onare Taku, Kak U B ClIy4ae MPOCTBIX IEPEMEHHBIX, MOTYT
OBbITh JIBa BapUaHTa UHUIIMATH3AIIH:

a) HWHHUIHaJIN3al0usa ABJIACTCA SIBHOU U 3a4a€TCsA KOHCTaHTHBIM MAaCCUBOM:

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

CHHTaKCUYECKH, DJIEMEHThl KOHCTAaHTHOTO MacCHBa CIIEAyeT 3aKII4YaTh B
burypHsie CKOOKHU.

6) MaCCHUB CO3Jac€TCsd W MHUIHUAIU3UPYCTCA (BBII[CJ'I}ICTC}I MECTO B IIaMATH C
YKa3aHHBIM YHCJIOM 3JICMCHTOB MaCCI/IBa) MAaCCHB M3 5 3JICMEHTOB THIIA Int:

int[] d= new int[5];

[Ipu co3manuu MaccuBa MOKHO YKa3bIBaTh YMCIIO DJIEMEHTOB, KOTOPOE
XpaHUT MepEMEHHAs, UHUIIMATU3UpyeMas B pe3yJsibTate padoThl MPOrpaMMBbl:

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

double[] rr = new double[size];

JlocTyn K OTAEIbHOMY 3JIEMEHTY MAacCHBa OCYLIECTBIIAETCS [TOCPEICTBOM
nHaekca. Mu-
JIEKC OIMCBIBAET IO3ULIMIO JJIEMEHTAa BHYTpU MaccuBa. lIepBblil aieMEHT uMeeT
HYJIEBOW MHJIEKC.

Boixon 3a rpanunbl MaccuBoB B C# paciieHMBaeTCsl Kak JMHAMUYECKas
omunOKa.  bymer  creHepupoBaHa  HCKJIIOUMTENbHAas  CHUTyallus  THUIA
IndexOutOfRangeException, u nporpamMma npekpaTuT BBIITOJIHEHUE.

MHuoroMepHbsIe MAaCCUBBI

OOBSABICHUE MHO2OMEPHO20 MACCUBA B OOIIEM CiIydae:

<rum>|, ... ,| <UMsi MaccuBa>;

Hucro 3anAThiX, YBEIIMUEHHOE HA €AUHUILY, U 331a€T Pa3MEPHOCTh MAaCcCHUBA.
MoOXHO UMb OTMETUTH, YTO XOTS SIBHAS MHULHAIU3ALUA C HCIOJb30BAHUEM
MHOTOMEPHBIX KOHCTAHTHBIX MAaCCUBOB BO3MOKHA, HO MPUMEHSIETCS PEIKO H3-3a
TPOMO3JIKOCTH TAKOU CTPYKTYPBL.

[Ipocreiimmii MHOTOMEpPHBIA MacCUB — JABYMEpHbINA. B 1BymepHOM Maccuse
HO3UILMS JIF0O0T0 AJIEMEHTa ONpeAesseTcs IByMs MHJekcaMu. Ecin npencraBuTh
JBYMEPHBIN MacCUB B BUJE TaOIMIbl JaHHBIX, TO OJIUH MHIEKC O3HAYAET CTPOKY, a
BTOPOU — CTOJIOCII.

Y1oObl OOBSIBUTH JIByMEPHBIM MAacCUB LIEJIOUMCIICHHBIX 3HAYEHUH pa3MepoM
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10x20 ¢ nmeneM table, 10cTaTOYHO 3aMUCaTh CIEAYIOIICE:

int [,] table = new int[10, 20];

OO6parute 0cob0e BHUMaHUE Ha TO, YTO 3HAYECHUS Pa3MEPHOCTEN OTIAENSII0TCS
3ansiTod. CUHTaKCUC MEPBOM YacTU 3TOTO OOBSIBICHHUS O3HAYAET, YTO CO3/AETCs
CCBUIOYHAs IEpEMEHHAs IBYMEPHOTO MaccuBa. JlJisi peaibHOTO BBIACIEHUS MaMSTH
JUTsl 5TOTO MAcCHBa C MOMOIIBIO OMEpaTOpa NEw UCIHOJIb3yeTcsl 0osiee KOHKPETHBIN
CHUHTAKCHC:

int[10, 20]

YroObl MOMYYUTH AOCTYN K BJIEMEHTY JBYMEPHOTO MAacCHBa, HEOOXOAMMO
yKa3aTh 00a MHAEKCa, pa3eiuB ux 3ansaroil. Hanpumep, 4ToObI IPUCBOUTH YHCIIO
10 snemenTy maccuBa table, mO3uIUs KOTOPOTO OMpPEAEISETCS KOOpAUHATAMU 3 U
5, MO’KHO MCIOJIB30BATh CIEAYIOLIYI0 HHCTPYKLHIO:

table [ 3, 5] =10;

Hpumep UCNOJIb306AHUA MACCUBOE.

PaccMoTpum KnaccHueckyro 3aayy YMHOKEHUS NPSMOYTOJbHBIX MAaTpPHIL.
Ham monanobutcst Tpy TUHAMAYECKUX MACCHBa JIJIsl IPEACTABICHUS MATPHIl ¥ TPU
MPOIIETYPHI, OJTHA U3 KOTOPBIX OyIE€T 3aMOMHATH UCXOMHBIC MATPHUIIHI CITyIaiiHBIMU
YUCIIAMH, JIpyras BBIIOJHATH YMHOXKEHUE MATpHI], TPEThsl — IM€4YaTaTb CaMH
Matpuupl. BOT TeCTOBBIN pUMeED:

public void TestMultiMatr()
{

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

Arrs.GetSizes("MatrA",out nl,out m1);

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

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

int[,|MatrA = new int[nl,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);

}//TestMultiMatr
Tpu martpunpl MatrA, MatrB u MatrC uMerOT NpOU3BOJIBHBIE PA3MEPHI,

BBISICHSIEMBIE B JMAJOre C IOJIb30BATENIEM, U HWCIIOJIb30BaHUE MU UX ONHMCAHUS
JUHAMUYECKHX MAaCCHBOB IPEJICTABIIETCS COBEPIIEHHO E€CTECTBEHHBIM. MeTon
CreateTwoDimAr 3amonHsieT ciaydyalHBIMM YHCJIaMU JJIEMEHTHl MAaTPHIIbI,
nepeJaHHONW eMy B KaueCTBE apryMeHTa, MeTo] PrintAr2 — BIBOJUT MaTpuIly Ha
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neyatb. S He 6yay IIPpUBOAUTL HUX KOI, MOXO0XKUKM Ha KOJ HMX OJHOMCPHBIX
aHaJIOI'OB.

Meton MultMatr BBITIOTHSIET YMHOXKEHHE TPSMOYTOJbHBIX MaTpHIl. TekcT
ATOT0 METOAA:

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

{
if (A.GetLength(1) != B.GetLength(0))
Console. WriteLine("MultMatr: ommbka pazmepnoctu!");

else
for(int i = 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;
}
}//MultMatr

Maccuent maccueoé

Eme ognuM Buiom MaccuBoB C# SIBIISIIOTCSI MACCUBBI MaCCHUBOB, Ha3bIBA€MbIEC
TaK)Ke CTylneHuaTbiIMu MaccuBamMu (jagged arrays). Takoi MacCMB MacCHUBOB
MO>KHO paccMaTpUBaTh KaK OJHOMEPHBIM MacCUB, AJIEMEHTbl KOTOPOIO SIBIISIOTCS
MacCHUBaMHM, 3JIEMEHTBI KOTOPBIX, B CBOIO OYEPE/Ib CHOBA MOTYT OBITh MaCCUBAMU U
TaK MOXET MPOJOJIKATHCS JO HEKOTOPOTO YPOBHS BIOKEHHOCTH.

Cnenyromuii ¢parMeHT mNporpaMmbl THpu OOBSIBICHWHM MaccuBa jagged
BBIJICJISIET MaMATh JUIsl €ro IMEepBOM pPa3MEpPHOCTH, a MHaMsATh JIi €ro BTOPOMU
pPa3MEpHOCTH BbLIEAETCS "BpYyUHYIO".

int [][] jagged =newint[3][];
jagged[0] =new int[4];
jagged[1] =newint[3];
jagged[2] =newint[5];
[Tocne BbIMOIHEHMS 3TOTO (hparMeHTa Kojaa MaccuB jagged BBITVISIAUT Tak:

31



jaggedi0) [0) |jagged(0](1] |jagged(0]1(2]) |jaggedinii3} |
jaggedil] [0] [Jagged(l][1] |jagged[l][2]
jagged(2] (0] [jagged(21(1] [jagged(2]1(2] |jaggedi2]113] [jagged(21(4] |

B kakux cuTyanusx MOKeT BO3HHKATh HEOOXOJUMOCTh B TaKUX CTPYKTypax
naHHbIX? Takwe MacCHBBI MOTYT NMPUMEHSITHCS IS MPEACTABICHUS JCPEBHEB, Y
KOTOPBIX y3JIbl MOTYT UMETh MPOU3BOJBHOE YUCIO MOTOMKOB. ITO MOXET OBITH,
HaIlpuMep, TeHealormdeckoe aepeBo. Bepmmubel mepBoro ypoBHss — Fathers,
MIPE/ICTABIIAIONINE OTIIOB, MOTYT 3aJaBaThbCsl OJHOMEPHBIM MAacCCHBOM, TaK 4YTO
Fathers[i] — aT0 i-if oTern. BepmmHbI BTOPOTO YPOBHS MPEACTABISIIOTCS MacCHBOM
maccuBoB — Children, Ttak uyto Children[i] — 3To MaccuB aeTei i-ro oTia, a
Children[i][j] — »T0 j-ii pebenok i-ro otma. g mnpencTaBieHUss BHYKOB
noHamooutcss Tpetuid ypoBeHb, Tak uro GrandChildren [i][j][k] Oymer
IPEJICTaBIATh K-T0 BHYKA j-ro peOeHKa 1-ro oTIa.

Ecte HEKOTOpBIE OCOOEHHOCTH B OOBSBICHHMM W WHHUIIMAIA3AIUN TaKUX
mMaccuBoB. Ecnu mpu oOBSBIEHWM THIIA MHOTOMEPHBIX MACCHBOB IS YKa3aHUS
Pa3MEPHOCTH  HUCIOJB30BAIKNCH 3amAThle, TO JJIsi H3PE3aHHBIX MAacCHUBOB
UCITIOJIB3yETCs 00Jiee sICHAs CHMBOJIMKA — COBOKYITHOCTH TTap KBaJIPaTHBIX CKOOOK,
HanpuMep Int[][] 3agaeT MaccHuB, 3JIEMEHThI KOTOPOTO OJHOMEPHBIE MAacCCHBBI
AJIEMEHTOB THIIA int.

CrnoskHee ¢ CO3/laHhEeM CaMHX MAaCCHBOB M MX MHULIMATIM3AIMEH. 31eCh Helb3s
BBI3BaTb KOHCTPYKTOp new int[3][5], mMOCKOJbKY OH He 3aJaeT HU3pE3aHHbIN
MaccuB. DaKTUYECKH HYKHO BbI3bIBATH KOHCTPYKTOP JJIA KaXKJOrO0 MacchBa Ha
CaMOM HW)KHEM YpoBHE. B 3TOM U COCTOUT CIOXKHOCTH OOBSIBICHHS TaKHX
maccuBoB. Hauny ¢ popmanbHOro npumepa:

//mMaccuB MacCUBOB - (hOpMaJIbHBINA IPUMED

//o0bsiBJICHHE U HHULAATIU3 AU
int[][] jagger = new int[3][]
{
new int[] {5,7,9,11},
new int[] {2,8},
new int[] {6,12.4}
¥

MaccuB jagger uMmeeT Bcero /Ba ypoBHS. MOXXHO CUMTaTh, UTO y HEro TpU
DJIEMEHTA, KaXAbId M3 KOTOPBIX SBIAETCS MacCHBOM. [l KaXaoro Takoro
MaccuBa HEOOXOJIMMO BBI3BATh KOHCTPYKTOP NEW, YTOOBI CO3[aTh BHYTPEHHUM
MaccuB. B ngaHHOM mpuMepe 3JIEMEHTBl BHYTPEHHHX MAaCCHUBOB IIOJIy4arOT
3HaueHue, Oy1y4r IBHO MHULIMAIU3UPOBAHbl KOHCTAHTHBIMU MAaCCHBAMH.
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Bempoennwiit cepeuc no odcayscueanuro maccueos

MaccrBaM COOTBETCTBYET CBOM Kilacc System.Array, KOTOpbId MO3BOJISIET C
HUMHU paboTaTh. ITOT KJIACC XapaKTEePHU3yeTCsl CHeIaabHbIM HAOOPOM CBOWCTB U
METOMIOB ISl CO3/IaHusl, YIIPABJICHHUS], IOUCKA, U COPTUPOBKH, JIEMEHTOB MacCUBa
MIpe/ICTaBICHHbIX B Ta0Onwmie 4.1.

JIns1 ncnoib30BaHMsl CBOMCTB ONEPaH] PUHUMAET BU/L:

Nmsa_maccuBa. CBOICTBO;
J171s1 ucronb30BaHUSI METOJIOB ONIEPATOP:
Array. Meroa(nmapamerpsi);
au6o Ums_maccuBa. Metoa(mapamerpsbl);

Taoauna 11. Hadop cBoiicTB M1 MeTO0B /1Jisi pA00THI ¢ MACCUBAMMU.

HasBaunue

Onucanue

CroiictBo Length

BOSBpaH_IaeT oeJaoc YHuCIO HIpCACTABIIAIOLICC 06mee
KOJIMYCCTBO 3JICMCHTOB BO BCCX U3MCPCHUAX MACCHUBA.

CaoiictBo Rank

Bo3sspamiaer nesoe YHCIIO IIPECTaBIISIOIEE
KOJINYECTBO U3MEPEHUH (pa3MEPHOCTh) MAacCUBA.

Meton
Array Createlnstance()

Craruueckuii MeToj (OJWH W3 BapUAHTOB), CO3MAET
MacCHUB JJIEMEHTOB 3aJJaHHOTO THUMAa W OINpeAeIEHHON
Pa3MEPHOCTH.

Meton GetLength () Bo3Bpamaer KOJMYECTBO  DJIEMEHTOB B yKa3HOM
pPa3MEepHOCTH MacCHBa.

Merton SetValue() [TpucBauBaer AIEMEHTY MaccuBa 3HAuYCHUE,
MPENCTABICHHOE TMEpPBBIM MmapaMeTpoM (OAuH W3
BapUAHTOB).

Meton GetValue() N3Bnekaer 3HaueHHWe U3 JABYMEPHOIO MacCuBa IO

uHJeKcaM (OJIMH 13 BAPUAHTOB).

Merton Sort()

[To3BoMNsieT COpPTUPOBATh OMHOMEPHBIN MAacCHB, MACCHB
nepeaaercs KaKk napaMerp

Merton Clear() VYcranaBinuBaeT 31eMeHThl MaccuBa B 0 IS MAcCHBOB,
cogepxamux 3HadeHus, null — comep)kalux CCHUIKH,
false — noruueckoro Tumna

Meton Clone() JUtst co3naHusi KOMMM MAacCHUBa, IMPU 3TOM KONUPYIOTCA

JIMIIb CCBUTKH, CAMU OOBEKTHI KOMUPOBATHCSI HE OYIyT

2.13 CuMBOJIBI M CTPOKH.

OO0paboTka TEeKCTOBOW HMH(OpPMAIUU SBISETCS, BEPOSTHO, OJHON M3 CaMBIX
pacrpocTpaH€HHBIX 3aJad B NporpaMmvupoBannu, U C# TpemocTaBiseT IS €e
peIIeHUsT MMUPOKHA HAOOP CPEICTB: OTACIbHBIC CHMBOJIBI, MACCHBBI CHMBOJIOB,
U3MCHSEMbIC M HEU3MEHSEMBIC CTPOKH M PETYJIIPHBIC BRIPAKEHUSI.
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Cumeotol

CuMBoONBHBIN THUI char TpeHAa3HA4YeH U1 XpaHEHUs CUMBOJIOB B KOJUPOBKE
Unicode. CUMBOJBHBIN THIT OTHOCHTCS K BCTPOCHHBIM THUNaM gaHHBIX C# u
cOOTBEeTCTBYeT craHgaptHomy kiaccy Char Oubnuoreku .NET u3 mpocrtpanctsa
uMeH System. B 3ToM Kitacce ompeeneHbl CTaTUYECKUE METO/bI, IMO3BOJISIOIINE
3a]aTh BUJI U KaTETOPUIO CUMBOJIA, a TAKXKE MPeoOpa3oBaTh CUMBOJ B BEPXHUHN WIIH
HIDKHUMA perucTp u B 4uciio. OCHOBHBIE METOIbI IPUBEICHBI B Ta0M. 12.

Taboauua 12. OcHoBHBIE MeTOAbI Kiaacca System.Char.

Ha3BaHue Onucanue

GetNumericValue Bo3Bpamaer 4ncioBO€ 3HAUYEHHWE CUMBOJA, €CIU OH
ABIIAETCS IUPPOM, U -1 B IPOTUBHOM CITyyae

GetUnicodeCategory | Bo3spamaer kareroputo Unicode-cumBona. Bee Unicode-
CUMBOJIbI  pa3/ielieHbl HA  KaTeropuu,  Hampumep,
necsatuunble mu@pbl  (Decimal-DigitNumber), pumckue
U psl (LetterNumber), pazfenurenu CTPOK
(LineSeparator), OyKBBI B HUKHEM peructpe
(LowercaseLetter) u T. 1.

IsControl Bo3sBpainaer true, eciam CUMBOJI SIBJIIETCS YIIPABJISIIOIAM

IsDigit BozBpamaer true, ecid CHMBOJ SIBISIETCA JIE€CATUYHOU
udpon

IsLetter BosBparaer true, eciau cUMBOI sBJIsIeTCS] OYKBOI

IsLetterOrDigit Bosppamiaer true, eciu cuMBON sABIsSeTCS OyKBOM WU
ugpoi

IsLower Bo3sspamaer true, eciay CMMBOJI 3a1aH B HUKHEM PETUCTPE

IsNumber BosBpamaer true, ecim CHMBOJ  SBJISETCS  YHUCIIOM
(IEeCATUYHBIM WJTU IIECTHAALIATEPUYHBIM )

IsPunctuation BosBpaiaer true, eciii CHMBOJ ABJISETCA 3HAKOM
NPENUHAHUS

IsSeparator Bo3sepamaer true, eciu CUMBOJ SIBISIETCS Pa3ICIUTEIIEM

IsUpper Bosspamiaer true, ecii CHUMBOJI 3aIIUCaH B BEPXHEM
perucrtpe

IsWhiteSpace Bo3zBpammaer true, eciiv CHMBOJ SIBISIETCS] TIPOOCITBHBIM
(mpoGern, mepeBoJi CTPOKKU U BO3BPAT KaPETKH )

Parse [IpeoOpazyeT cTpoKy B CUMBOJI (CTPOKA JIOJI)KHA COCTOSATH
U3 OJIHOTO CUMBOJIA)

ToLower [Tpeobpa3yet cMMBOJI B HUKHUN PETUCTP

ToUpper [IpeoOpa3yeT cHMBOJI B BEpXHUN PETUCT]

MaxValue, Bo3Bpamiaror CMMBOJIBI ¢ MAKCUMAJIbHBIM U MUHUMAJIbHBIM

MinValue KOJIaMH (3TH CUMBOJIbI HE UMEIOT BUAMMOTO

MIPEACTABIICHMS)

B IMpUMEPC MPOACMOHCTPHUPOBAHO HUCITIOJIB30BAHUE 3TUX MCTOJOB.

using System;
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namespace ConsoleApplication

{
class Classl
{
static void Main()
{
try
{
char b="B', ¢ ="x63', d ="\u0032"; /1
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("Bsenure cumsoin: ");
a = char.Parse(Console.ReadLine());
Console.WriteLine("Bsenen cumBon {0} . ero xox - {1} ",
a, (int)a);
if (char.IsLetter(a)) Console.WriteLine("byksa");
if (char.IsUpper(a)) Console.WriteLine("Bepxwii per.");
if (char.IsLower(a)) Console.WriteLine("Hwxuuii per.");
if (char.IsControl(a)) Console.WriteLine(" Yrpasmsitonuit");
if (char.IsNumber(a)) Console.WriteLine("Hucmno");
if (char.IsPunctuation(a)) Console.WriteLine("Paznenmurens");
} while (a !="q");
}
catch
{
Console.WriteLine("Bo3nukiio uckitouenue'");
return;
b
b
b
b

B omneparope 1 onucaHel TpU CHMBOJBHBIX HepeMeHHbIX. OHH
UHUIMAIA3UPYIOTCS  CHUMBOJIBHBIMH  JIUTEpajlaMH B  Pa3lMYHBIX  Qopmax
npencTaBieHus. Jlanee BRIMOIHAIOTCS BHIBOJ M MPE0OPa30BaHUE CUMBOJIOB.

B umkne 2 aHanu3upyeTcs BBOJIMMBIA C KJIABUATYypbl CHUMBOJ. MOXHO
BBOJIUTh M YIPABJISIOIIME CUMBOJIBL, HMCIONb3Yys coderaHue kiasumm Ctrl ¢
natuHckuMmu OykBamu. Ilpu BBozme ucnonb3oBaH meton Parse, mpeoOpasyrommii
CTPOKY, KOTOpasi JI0JDKHA COAEpKaTh €AMHCTBEHHBIM CUMBOJI, B CUMBOJI TUMa char.
[IockoMBKY BBOAUTCSA CTPOKAa, BBOJ KaKIOINO0 CHMBOJIA CIELyeT 3aBepllaTh
Haxatnem kiaBuiuy Enter. [{ukn BBINIOJNIHSAETCS, NOKAa IOJB30Bareib HE BBEIET
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CHUMBOJI (.

BriBoT cMMBONIa COTMPOBOXKAAETCS €r0 KOJOM B JECATUYHOM Buae. Jlms
BBIBOZIa KOJla HCIIONIB3YETCS SIBHOE MpeoOpa3oBaHHME K IEIOMy THUITy. SIBHOe
npeoOpa3oBaHUe U3 CHMBOJIOB B CTPOKH M 00paTtHO B C# HE CyIIECTBYET, HESIBHBIM
e o0pazoM 1000l 00BEKT, B TOM YHUCJIE M CUMBOJI, MOXKET OBITh MpeoOpa3oBaH B
CTpPOKY, HalIpUMep:

string s ='k' +'0' + '1'; // pe3ynbrar - crpoka "kot"

[Ipu BBOAIE M TpeOOpa30BaHUU MOTYT BO3HHKATh UCKIIOUNTEIIHHBIC CUTYAIIHH,
HanpuMep, €CIu TOJb30BaTeib BBEACT IMYCTYH CTPOKY. Jlms «MATKoroy»
3aBEPIICHUS MPOTPAMMBI TIPETyCMOTPeHa 00pabOTKa NCKITFOUEHUH.

Maccuent cumeonoe

MaccuB CUMBOJIOB, KaK ¥ MacCHUB JIFOOOTO MHOTO THIIA, TOCTPOECH Ha OCHOBE
0a3oBoro kiacca Array, HEKOTOpble CBOHCTBA M METOJbl KOTOPOTO ObLIM
nepeunciensl B Tabn. 11. [Ipumenenune »TUX MeTOnOB MO3BOJSET 3(H(HEKTUBHO
peliaTh HEKOTopble 3aaa4n. [Ipumep ucnoap30BaHMs MaccUBa CUMBOJIOB:
using System,;
namespace ConsoleApplication

{

class Classl

{

static void Main()
{

char[Ja= {'m','a','s",'s', "1, 'v' }; // 1
char[] b ="a poza ynana na namny azopa".ToCharArray(); // 2
PrintArray("Vcxonnsiit maccus a:", a);
int pos = Array.IndexOf{(a, 'm');
a[pos] ='M;
PrintArray("3menennsbiii Maccus a:", a);
PrintArray("Vcxomansiii maccus b:", b);
Array.Reverse(b);
PrintArray("3menennsiii Maccus b:", b);

}

public static void PrintArray(string header, Array a )
{
Console.WriteLine(header);
foreach (object x in a ) Console.Write(x);
Console.WriteLine("\n");

}

PesynbraTr paGoThl IpOTpaMMBt:
HMcxonHeiit MaccuB a:
massiv
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HM3MeHEeHHBIM MacCHUB a:
Massiv

Ucxonusiit Mmaccus b

a po3a yrnaja Ha Jamny azopa
M3meHeHHBIH MaccuB b:
apo3a ymaJ aH ajamny azop a

CHMBOJIBHBINT MacCHB MOXXHO HMHMIIMAJIU3UPOBATh, JIMOO HEMOCPEICTBEHHO
3ajaBasi ero sneMeHThl (oneparop 1), mubo npumensiss meton ToCharArray kiacca

string, KOTOpBIA pa30MBAET MCXOJHYIO CTPOKY Ha OTAENIbHBIE CUMBOJIBI (ONEpaTOp
2).

Cmpoxku muna String

Tun string, npenHa3HAYeHHBIM i1 pabOThl CO CTPOKAaMU CHMBOJIOB B
xogupoBke Unicode, siBisiercst BcTpoeHHbIM THHoOM C#. EMy coorBercTByeT
0a3oBbIil Ki1ace System.String Oubnuorexku .NET.

Co3znaTh CTPOKY MOKHO HECKOJIIBKUMU CITIOCOOAMH:
string s; // HUIIMATU3AHS OTJIOKECHA
string t = "qqq"; // "HUIIMATM3AIIUS CTPOKOBBIM JTUTEPATIOM
string u = new string(' ',20); // koHCTpYyKTOp co3maeT cTpoky u3 20 mpoOenoB
char[Ja={'0','0O','0' }; // maccuB 111 THUIINATU3AIIUU CTPOKH
string v =new string( a ); / co3anue U3 MaccuBa CUMBOJIOB

JIJist cTpOK onpeeseHbl CAeAYIOIUe ONepaliu:

* pUcCBanBaHuE (=);

* POBEpPKa Ha PaBEHCTBO (==);

* pOBEpPKa Ha HEPABEHCTBO (! =) ;

* oOparenue 1o unaekey ([ 1) ;

* crieryieHue (KOHKaTeHalus) CTpok (+) .

HecMoTps Ha TO 4YTO CTPOKM SIBISIFOTCSI CCBUIOYHBIM THIIOM JaHHBIX, Ha
pPaBEHCTBO M HEPABEHCTBO NMPOBEPSAIOTCS HE CCHUIKM, a 3HaYeHUs CTpOK. CTpoku
paBHBI, €CIM HMEIOT OJMHAKOBOE KOJIMYECTBO CHUMBOJIOB U  COBIAJAIOT
IOCUMBOJIBHO.

OOpamiarbcs K OTACTBHOMY 3JIEMEHTY CTPOKH O MHJEKCY MOXKHO TOJBKO IS
MOJTyYEHUS 3HAUYEHUS, HO HE Ul €r0 U3MEHEHUS. JTO CBA3aHO C TE€M, YTO CTPOKHU
TUIA String OTHOCATCS K TaK HA3bIBAEMbIM HEU3MEHSEMbIM THUIIAM JAHHBIX
MeTopl, U3MEHSIONIME CONECPKUMOE CTPOKH, Ha CaMOM JIeJie CO3/al0T HOBYIO
Konuio cTpoku. Heucnomb3yembie <KcTapbie>> KOMUM aBTOMATUYECKH YHAJSIOTCS
cOOpITUKOM MyCOpa.

B knacce System.String mnpeaycMOTpEHO MHOXECTBO METOIOB, MOJEH U
CBOMCTB, O3BOJISIOLINX BBIMOJHATH CO CTPOKAMU MPAKTHUYECKH JHOObIE 1eHCTBUS.
OCHOBHBIE JIEMEHTHI KJ1acca MpUBeIeHbI B Ta0. 13.

Tab6amnua 13. OcHOBHBIE 3JIeMEeHTBI Kiaacca System.String

Hassanue Onucadue

Compare CpaBHeHUE JIBYX CTPOK B JieKCHKorpadhudeckoM (adaBUTHOM)
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nopsizike. PasHble peanuzanuu MeTo/la MO3BOJISIIOT CPaBHUBATh
CTPOKM M TIOJICTPOKM C Y4E€TOM M 0e3 yuera perucrpa Hu
0COOEHHOCTEN HAIMOHAIBHOTO MPEACTABICHHUS 1aT U T. 1.

CompareOrdinal | CpaBHEeHHUE IByX CTPOK IO KOJIaM CUMBOJIOB. Pa3Hble
peanu3anu MEeTo/1a O3BOJISIOT CPAaBHUBATH CTPOKU U
HOJICTPOKHU

CompareTo CpaBHEHHE TEKYLIETr0 3K3EMILIAPA CTPOKH C IPYrOi CTPOKOM

Concat Konkarenanus cTpok. MeTox nonyckaer CUeIIeHue
IPOU3BOJIBHOTO YHCIIA CTPOK

Copy Co3gaHue KOMMU CTPOKHU

Empty ITycras cTpoka (TOIBKO AJIsl YTEHHUS)

Format dopmarupoBaHuE B COOTBETCTBUHU C 33JJaHHBIMU
cnernudukatopamu popmara

IndexOf, Omnpenenenne NHAEKCOB IEPBOTO U MOCIETHET0 BXOKIACHHUS

IndexOfAny, 3aJJaHHOW MOJCTPOKU WJIH JII0O0T0 CUMBOJIA U3 3aJaHHOTO

LastlndexOf, Habopa

LastlndexOfAny

Insert BceraBka noACTpOKH B 33JaHHYIO O3ULIUIO

Intern, Bo3Bpalaer ccblIKy Ha CTPOKY, €CJIM TaKas y’Ke CyIIECTBYET.

Isinterned Ecau cTtpoku Her, Intern 1o6aBisieT CTpOKy BO BHYTPEHHUM
nya, IsInterned Bo3Bparnaer null

Join CnusiHre MaccuBa CTPOK B €UHYIO CTPOKY. Mex 1y
3JIEMEHTAMHU MAacCHUBA BCTABJISIIOTCS pa3/IeIUTENN

Length JlnrHa cTpokH (KOJMYECTBO CUMBOJIOB)

PadLeft, BripaBHMBaHME CTPOKU 110 JIEBOMY MJIM ITPABOMY KPAIO IIyTEM

PadRight BCTABKH HY>KHOT'O YKcJjIa TpoOeioB B HaYajle WIM B KOHIIE
CTPOKH

Remove YnasieHue noJCTPOKHU U3 3aJJaHHOM IMO3UIUN

Replace 3aMeHa BCceX BXOXACHUN 3aJaHHON MOJCTPOKH MM CHMBOJIA
HOBBIMHU MOJCTPOKON MJIM CUMBOJIOM

Split Pasnesnser cTpoKy Ha 3JIEMEHTHI, UCIIOJIb3Ysl 3aJaHHBIE
paznenutenu. Pe3ynbsraTsl HOMENIaloTCsl B MACCHUB CTPOK

StartsWith, Bo3sspamaer true wim false B 3aBUCHMOCTH OTTOTO, HAUMHACTCS

EndsWith WJIU 3aKaHYMBAETCS CTPOKA 3aIaHHOM MOJCTPOKOM

Substring Bolienenue noacTpoku, HAYMHAs ¢ 3aJaHHOW O3ULUH

ToCharArray ITpeoOpa3oBaHue CTPOKU B MAaCCUB CUMBOJIOB

ToLower, ITpeoOpa3oBaHue CUMBOJIOB CTPOKH K HUJKHEMY UJIU BEPXHEMY

ToUlpper perucTpy

Tim, VYnanenue npoOesioB B Hayasie U KOHIE CTPOKU MIIH TOJIBKO C

TrimStart, OJTHOTO e€ KOoHI[a (0OpaTHbIE MO OTHOIIEHUIO K MeToaM PadLeft

TrimEnd u PadRight neiicTBus)

[Ipumep npruMeHeHus] METOAOB JIJIsi pa0OThI CO CTPOKOM TUIIA String:
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using System,;
namespace ConsoleApplication

{
class Classl
{
static void Main()
{
string s = "mpekpacHas kopoJsesa M3onpna";
Console.WriteLine(s);
string sub = s.Substring(3).Remove(12, 2); //1
Console.WriteLine(sub);
string [ ] mas = s . Split(' ); /12
string joined = string.Join("! ", mas);
Console.WriteLine(joined);
Console.WriteLine("Bpenute ctpoky");
string X = Console.ReadLine(); /13
Console.WriteLine("Brb1 BBesn cTpoky " + X);
double a = 12.234;
intb =29;
Console.WriteLine("a = {0,6:C} b= {1,2:X}", a, b); /4
Console.WriteLine("a = {0,6:0.##} b={1,5:0.# py06.'}", a, b );//5
Console.WriteLine("a = {0:F3} b={1:D3}",a, b );//6
b
b
b

Pesynbrar paGoThl IpOrpaMMBL:
npekpacHas koposena M3onbpaa
KpacHas koposa M3onbaa
npekpacHasi! koposnesa! M3ombpaa
Beenute cTtpoky

HE xouy!

Brl BBenu cTpoKy HE X0uy!
a=1223p.b=1D

a= 12,23 b =29 py0.
a=12,234b=029

B oneparope 1 BBINOJHSIOTCS JABa MOCJIEIOBAaTEIbHBIX BBI30BA METOJIOB:
meToa Substring Bo3BpamiaeT MOJACTPOKY CTPOKH S, KOTOpask CONEPKUT CHUMBOJIBI
VUCXOAHOW CTPOKM, HAayWMHas C 4YETBEPTOr0 CUMBOdA. /Jliud 3TOM MOACTPOKH
BBI3bIBAETCA METO/ Remove, ypanstonuii u3 Hee ABa CUMBOJA, HaYMHas ¢ 12-ro.
Pesynbrar paboThl METO/1a TPUCBAUBAETCS TEPEMEHHOI sub.

AprymenTom mertona Split (omeparop 2) siBIsieTCS pas3lieluTeNb, B JaHHOM
ciy4yae - CHMBOJ mpoOena. Meton paszensieT CTPOKYy Ha OTIEIbHBIE CIIOBA,
KOTOpbIE 3aHOCSTCS B MaccuB CTpok mas. Craruueckuit Meron Join (oH
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BBI3BIBACTCS 4Yepe3 MMs Kjacca) OObEOUHSET 3JIEMEHThl MacCMBa mas B OAHY
CTPOKY, BCTaBJISASI MEXKIY KaXK0M Mapoy cioB cTpoky "! ".

B oneparope 5 ucnosnb3yroTcsi Tak Ha3bIBa€MbIE MOJIb30BATEIbCKUE 111A0JIOHbI
¢opmarupoBanusd. Eciu npumisgeTscsi, B HUX HET HHUYErO CIOKHOIO: IOCie
JIBOETOYMS 3aJaeTCS BUJ BBIBOJUMOIO 3HAYEHUs ITOCUMBOJIBHO, IPUYEM Ha MECTE
KaX/1I0r0 CUMBOJIa MOXKET CTOATh JInbo #, mubo 0. Ecin ykaszaH 3Hak #, Ha 9TOM
MmecTe OyleT BbIBeJeHa Ludpa 4ncia, eciiu oHa He paBHa Hymro. Ecin ykasan 0,
Oyznet BbIBe/ieHa Jr00ast uugdpa, B Tom yucie u 0.

[Tonp30BaTenbCkuii MAOMOH MOXKET TaKKe COIEPKAaTh TEKCT, KOTOpBIM B
oO011eM ciyyae 3aKIII04aeTcs B aoCTPOQBI.

3 KoHTpoJIbHBIE BONIPOCHI

1. Yrto nonmmaercs nog trepMuHoM «.NET Framework»?

2. 3aBucAT 5K OpuiokeHus, paspabarbiBaempie B .NET, or

m1aThopMbl?

Bo3MOXXHO 11 cO3/1aHKEe TeTEPOreHHbIX MpriioxkeHui B cpeae .NET?

Yro o3nauaet abOpeBuarypa «CLR»?

Asnsercsa mu cpena CLR MHOTOsA3bI4HOIM?

[IpuBeauTe 0OOOIICHHBIM CHHTAKCHC OOBSBICHUS TEPEMEHHOW Ha

sa3bike CH.

7. IlpuBenure 00OOIIEHHBIM CUHTAKCUC WHUITMATIU3AIMN TTEPEMEHHOM
Ha s3bIke CH.

8. Kakas nucummiiiHa (BapyaHT KOHTPOJS) TUIIOB HPHUHSTA B SI3bIKE
C#?

9. KakoBbl OCHOBHbIE Kareropuu TUIOB B si3bike C#? Ilepeuunciute
ISATh POCTBIX TUIOB si3bIKa CH.

10.Yto moHuMaeTcs moa 00JIACTHIO BUIAUMOCTH TIEPEMEHHOU B SI3BIKE
C#?

11.Kak o603Ha9aeTcss 0671aCTh BUAUMOCTH TIEPEMEHHOMU B s3bIKe CH?

12.Kak cooTHOCUTCS BpeMsl )KU3HU TIEPEMEHHOU U 00J1aCTh BUTUMOCTH?

13.IlpuBenuTe CHUHTAKCHC YCJIOBHOTO oOIeparopa B OOIIEM BHJE.
[Ipoummoctpupyiite ero ¢parMeHTOM IporpaMMsbl Ha si3bike CH#.

14.IlpuBenure CHUHTAKCUC omeparopa BbIOOpa B 00IIEM BHIE.
[IpousmoctTpupyiite ero ¢pparMeHTOM NporpaMmbl Ha sizbike CH#.

15.YT10 noHMMaeTcs 1ol TEPMUHOM «IIPOCTPAHCTBO UMEH»?

16.B yem cocTouT Ha3HAUYECHUE MPOCTPAHCTB UMEH B sA3bIke C#?

17.brarogapsi KakoMy MEXaHM3MYy yJaeTcs h30eKaTh KOJUIM3UH UMEH B
a3bike CH#?

18.Kakoe mnpocTpaHCTBO HMMEH HCIOIb3YyEeT CHUCTEMHas OubnnoTeka
NET Framework?

19.Kakoe npocTpaHCTBO MMEH UCIONB3YET cucTeMHas Oubnuorexka C#?

20.B yem cocTouT Ha3HAYCHHE TUPEKTUBHI Using?

AN
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21.Kaxo# cuMBOJ UCHIOIB3YETCS I YKAa3aHUS IMOJHOTO UMEHH 00BEKTa
B sA3bIke C#?

22.IlpuBenure CUHTAKCHC TUPEKTUBBI Using B oOwmIEM  BHJE.
[IpouwsmocTpupyiite ero ¢pparMeHTOM NporpaMmbl Ha sizbike CH#.

23.IlpuBenure CHUHTAKCUC ONMCAHUS MPOCTPAHCTBA HMMEH B 0OIIEM
Bujse. [lpoummoctpupyiite ero pparMeHTOM MporpamMMmbl Ha S3bIKE
CH#.

24.0nummre CTpyKTypy porpaMMel Ha si3bike C#.

25.Kakue rpyniisl CHMBOJIOB BXOJAT B ajigaBuT si3bika CH#.

26.Yto Takoe yrpaBisiolmue MoCieq0BaTeIbHOCTH, U KAKUM 00pa3omM
OHM 33Jar0TCs?

27.Kak 3agaroTcst u1eHTU(UKATOPHI?

28.Ilepeuncnure KiroueBbIe cioBa sA3bIKa CH#.

29.Kak onpenennTs KOHCTaHTY?

30.0Onumure BO3MOXXHOCTH BBOJa-BbIBOJA JTAHHEBIX.

31.0numuTe U3BECTHBIE BAM MaHUIYJISITOPBI BBOJA-BBIBOJIA.

32.0nummTe onepaTop BeIOOpa case.

33.0numute yciaoBHBIN oneparop if.

34.Kakue onepaluy OTHOIIICHHUS BbI 3HAETE.

35.KakoB npUOpHUTET JTIOTUYECKUX BBIPAKECHHM.

36.Kakue BHIbI ONIEpAaTOPOB IIUKJIA CYLIECTBYIOT.

37.0nuimuTe oneparop UUKIA ¢ IPELYCIOBHEM.

38.0nuimTe onepaTop IUKIIA C MOCTYCIOBUEM.

39.0nuimTe oneparop UUKIIA ¢ HapaMeTPOM.

40.ITepeuncnure oneparopsl NEpeayd yIpaBICHHUS.

41.Kakoe HazHaueHue omneparopa break.

42.Kakoe HazHaYeHUE oreparopa continue.

43 .Kakoe HazHaueHHe oneparopa return.

44 .Kakoe Ha3zHayeHHE onepaTopa goto.

45.Kaxk onpenenuTs MacCuB?

46.Kak nponHULIMATU3UPOBATH MACCUB?

4’7.Kakue BapuaHTbl OObSIBICHUS C MHUIMAIU3A[MEN BbI 3HaeTe?

48.Kak 00paTtuThCs K 2JIEMEHTY MaccuBa?

49.Kak 0ObsIBUTH MHOTOMEPHBI MacCUB?

50.Kak nporHALIMAIN3UPOBAaTh MHOTOMEPHBII MacCUB?

51.Kakue BUJIbI CTPOK CYIIECTBYIOT B C#?

52.Kaxk 06wsButh C-CTpOKY?

53.Kak ocymiecTisieTcs BBOJ-BbIBOJ CTPOK?

54 Kakue onepaiuu HaJl CTPOKaMHU BbI 3HAETE?

55.11lepeuncnure onepanyu Haj CUMBOJIAMU?

4 3ananue
1. Co3aaTh HOBBII1 NPOEKT.
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2. Hammmcarb nmporpaMMbl B COOTBETCTBHH C BAPUAHTOM 3aJaHUS U3 TyHKTA
51u5.2.

3. OTnaauTh U MPOTECTHPOBATH IPOTPAMMY.

4. BapuaHT omnpenensercs corjiacHO HOMEPY CTYJICHTA B CITHCKE TPYIIITHI.

S BapuaHThl 3a1aHUH
5.1 Ynpasasiiomue onepaTopbl 4 ONepaTopbl HUKJIA

Ynpaenaruwue onepamopul

Hanucare mnporpamMmy, KoTopass MO BBEIECHHOMY 3HAYEHHIO apryMEHTa
BBIYMCIIIECT 3HaUeHUE (PYHKIMH, 3a/laHHOM B BUje rpaduka. [Tapamerp R BBOoguTCS
C KJIaBUATYPHI.

i
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Onepamoput yukna:

. meercs cepust u3MepeHUil 3J€MEHTOB TPEYrOJbHUKA. [ pynmbl 3JIEMEHTOB
IPOHYMEPOBaHbl. B cepuu B IPOHM3BOJIIBHOM IOPSAKE MOIYT BCTPEYAThCS
TaKHUEe IPYMIbI AIEMEHTOB TPEYTOJIbHUKA:

a. OCHOBaHHE U BBICOTA,

b. Z1Be CTOPOHBI M YToJl MEX 1y HUMHU (YTOJ 33/1aH B pajinaHax);

C. TPU CTOPOHBI.
Pazpaborars nporpammy, KoTopasi 3apallivBaeT HOMEP I'PYMIIbl AIEMEHTOB,
BBOJUT COOTBETCTBYIOLIUE AIEMEHTBI U BBIUUCISET IJIOMIAb TPEYTOJIbHHUKA.
Briuucnenus npekparuthb, €Ciu B Ka4ueCTBE HOMepa Ipymnibl BBeaeH 0.

. HauaB TpeHUpOBKHU, CIOPTCMEH B MepBbId JeHb mpodexkan 10 km. Kaxabii
JI€Hb OH yBEJIMYMBaJl JAHEBHYIO HOpMY Ha 10% HOpPMBI MpeAbIAYIIEro JIHS.
Kakoif cymmapHBIii yTh MPOOEKUT CIOPTCMEH 3a 7 AHEH?

. OnHoxkyerouHas ameba Kaxzable 3 yaca aenutcs Ha 2 kieTkd. OnpenenuTs,
CKOJIbKO ameb Oymet vepes 3, 6, 9, 12,..., 24 gaca.

. OkoJI0 cTEeHBl HAKJIOHHO CTOUT MNajka JIMHOM X M. OIUH ee KOHEIl
HAXOIUTCSI HA PACCTOSIHUM y M OT CcTeHbl. ONpenenuTh 3HAYEHUE yIia a
MEX1y TaJIKOM U MOJIOM JJIsl 3HaYeHUU X = K M U y, U3MEHSIIOIIErocst OT 2 110
3 M ¢ marom h m.

. Y ryceil u kpoiukoB BMecTe 64 narbl. CKOJIBKO MOXET ObITh KPOJMKOB U
rycei (yka3arb BCe COUCTaHMs)?

. CocTaBUTh anNroOpuTM pEIICHUS 3aJaud: CKOJBKO MOXKHO KYIHUTH OBIKOB,
KOpPOB U TeJIAT, miaTs 3a Obika 10 py0., 3a KopoBy — 5 pyO., a 3a TeJIeHKa —
0,5 py6., ecau Ha 100 py6. Hago kynuTh 100 rojgoB ckora?

. CocraBuTh mporpamMMmy JUisi MPOBEPKU yTBepxkiaeHus: «Pe3ynbraramu
BBIUKMCIIEHUH 110 Bopmyste x* + X + 17 npu 0 > X > 15 ABIAIOTCS MPOCTHIE
yucia». Bece pe3ynbTarsl BIBECTH Ha SKPaH.

. Ilokynarens JODKEH 3amiaTuTh B Kaccy 5253 py0. Y Hero umerorcs
kymtopel o 1, 5, 10, 50, 100, 500 u 1000 py6. CkoIbKO KymIOp pa3sHOTrO
JOCTOMHCTBA OTHACT IOKyHaTellb, €CIM OH HAuYMHAET IUIATUTh C CaMBbIX
KPYIHBIX KyIIOp?

. ExxemecsiyHasi cTuUneHIus CTyleHTa cocTaBisieT A pyO., a pacxoisl Ha
MPOXKUBAHUE MPEBBILLIAIOT CTUIIEHIUIO U cOoCTaBistoT B py0. B Mecsi. Poct
IEH €XEMECSYHO YyBenuuyuBaeT pacxoibl Ha 3%. CocraBbre mnporpamMmy
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pacueTa CyMMBbI JIEHET, KOTOPYI0 HE0OXOUMO €IMHOBPEMEHHO MOMPOCUTH Y
poauTtesie, 4To0bl MOXHO ObUIO TPOXKWUTh y4ueOHbId Toa (10 Mecses),
UCIIOJIb3YS TOJBKO 3TU JEHBI'M U CTUIICH]IUIO.

10. CoctaBuTh mporpamMmy, KOTOpasl Ie4yaraer TaONUIly YMHOXEHUS H
CJIOKEHHS HATYPAJIbHBIX YHCEI B JBOMYHON CUCTEME CUUCIICHUS.

11.CocTaBuTh porpaMmy, KOTopas rneyaraeT TabauIly YMHOXKEHUS U CIIOKESHUS
HATypaJbHBIX YHCEJ B YETHIPEXPUUHOUN CUCTEME CUUCIICHUSI.

12.CoctaBuTh MPOrpaMmy, KOTOpasi eyaraeT TabauIly YMHOKCHHS U CIIOKCHHS
HATypaJIbHBIX YHCEN B BOCbMEPUYHON CUCTEME CUHCIICHUSI.

13.CocTaBuTh MpoTrpaMMmy, KOTOpas rmedyaracT TabauIly YMHOKECHHS H CIIOKCHHUS
HATypaJbHBIX YUCEN B MIECTHAAIATEPUYHON CUCTEME CUMCIICHUS.

14. Haiitu cymmy Bcex n-3HauHBIX uncel, KpaTtHeIX k (1 <n <4).

15. Ilokazarp, yto miusg Bcexm=1,2,3, ..., N
(15+25+...+n5)+(17+27+..+n7)=2(1 +2 +... +n)4.

16.3amenuth OykBbI IIMppaMu Tak, 4TOObl COOTHOIIEHHE OKa3ajoCh BEPHBIM
(onuHaKoBbIM OyKBaM COOTBETCTBYIOT OJMHAKOBbIE LU(PBI, pa3HbIM —
pasHbIe):
XPYCT - I'POXOT = PPPPPPPPPPP.

17.CocTaBuTh mporpamMmy, KOTOpas HaxXOAUT HauOoJblllee 3HAYCHHE
OTHOUIEHUS TPEX3HAYHOTO YUCIIa K CyMMe ero uudp.

18.BoIurcnuTh CyMMy KOJOB BCEX CHMBOJIOB, KOTOPBIE B ILIUKJIE BBOMSTCS C
KJIaBUATYpHI 10 Ha)KaTHs Ha kiaBuiry Esc.

19.BblYMCIUTh KOMMYECTBO TOYEK C LIETOYUCIEHHBIMH KOOpPAMHATAMH,
Haxoxgmuxcs B kpyre paguyca R (R > 0).

20.Hameyatarb B BO3pacTarOUIEM MOPSAKE BCE TPEX3HAYHbIE 4YHUCIA, B
JECATUYHOMN 3alMCH KOTOPBIX HET OJIMHAKOBBIX LU(Dp (omepanuu JeeHus U
HAXOXKJICHUS OCTaTKa OT JIEJICHUSI HE UCIIOJIb30BaTh).

5.2 MaccuBbl U CTPOKH

Oonomepnvie maccugnl:

1. B onHOMEepHOM MaccuBE, COCTOSIIEM M3 N BEIIECTBEHHBIX
AJIEMEHTOB, BBIYHUCIIUTH:
* CyMMY OTPHIATENIbHBIX 3JIEMEHTOB MacCHUBa;
* MPOU3BEACHUE DJIEMEHTOB MAaCCHUBA, PACHOJIOKEHHBIX MEXITY
MaKCHMAaJIbHBIM U MUHUMAJTLHBIM 3JIEMEHTAMU.
YHnopsiiounTh 3J€EMEHTHl MacCHBA MO BO3PACTAHMUIO.

2. B OIHOMEpHOM MacCuBE, COCTOSIIIEM M3 N BEIIECTBEHHBIX
AJIIEMEHTOB, BHIYUCIIUTH:
* CYMMY IOJIOXKUTEIbHBIX 3JIEMEHTOB MacCHUBa;
* TPOU3BEACHHE DIIEMEHTOB MACCHBA, PACIOJIOKEHHBIX MEXKIY
MaKCUMaJIbHBIM 10 MOAYJII0 H MHUHUMAJBHBIM IO MOJAYIIIO
AIIEeMEHTaMHU.
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VYIopsiiounTh 3I€MEHTHI MACCHBA 110 YOBIBAHUIO.

B onHomMepHOM MaccuBe, COCTOSIIEM U3 N LEJIOYUCICHHBIX
AJIEMEHTOB, BBIYHUCIIUTS:

* POU3BE/ICHUE AIEMEHTOB MAacCHBA C YETHBIMH HOMEPaMU;

* CyMMY DJIEMEHTOB MAacCHBa, PACIOJIOKEHHBIX MEX]Y IEpPBbIM U
MOCJIETHAM HYJIEBBIMU 3JIEMEHTAMH.

[IpeoOpa3zoBath MaccuB TakuM 0o0pa3oM, 4YTOOBl  CHauaja

pacroiarajiich BCE IMOJOXKUTEIbHbIE 3JIEMEHTbI, 2 MOTOM — BCE
OTpHUILIATEIIbHBIC (371EMEHTHI, paBHbIE HYIIIO, CUUTaTh
MOJIOKUTEITLHBIMU ).

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

* CyMMY 3JIEMEHTOB MacCHBa C HEUETHBIMU HOMEPaMU;

* CyMMY JJICMEHTOB MAacCCHBa, PACIOJIOKEHHBIX MEXIy MEPBBIM H
TIOCIICIHUM OTPULIATEIILHBIMH JIEMEHTaMHU.

CxaTh MaccuB, yJlaJiB M3 HETO BCE DIIEMEHTHI, MOAYIIb KOTOPHIX HE
npeBbIaeT equHUIy. OCBOOOIMBIINECS B KOHIIE MAaCCHBA 3JIEMEHTHI
3aIlOJIHUTH HYJISIMH.

B omHOMEpHOM MaccWBe, COCTOAIIEM U3 N BEIIECTBEHHBIX
AIIEMEHTOB, BEIYHUCITUTH:

* MAKCUMAaJIbHBINA AJIEMEHT MACCHBA;

* CyMMYy D3JIEMEHTOB MAacCHBa, PACIOJOXKEHHBIX JO IOCIETHETO
MOJIOKUTEITLHOTO JIEMEHTA.

CxkaTh MacCcHB, yIajluB W3 HETO BCE DJIEMEHTHI, MOAYJIb KOTOPBIX
HaxonWuTCs B WHTEpBaje [a, b]. OcBoOoAMUBIIMECS B KOHIIE MAacCHBa
AIIEMEHTHI 3aIIOJTHATH HYJISIMH.

B omHOMEpHOM MaccWBe, COCTOSAIIEM U3 N BEIIECTBEHHBIX
AIIEMEHTOB, BEIYUCITUTH:

* MUHUMAaJIbHBIN DJIEMEHT MaCcCHBa;

* CyMMY JJICMEHTOB MAacCCHBa, PACIOJIOKECHHBIX MEXIy MEPBBIM H
TIOCIICTHUM TOJIOKUTEIIHbHBIMU 3JIEMEHTAMH.

[IpeoOpa3oBaTh MaccMB TakkuM 0OOpa3oM, dYTOOBI  CHadaja
pacmoriarajnch BCE€ D3JEMEHTHI, PaBHbIE HYIIO, a MOTOM — BCE
OCTaJIbHBIC.

B omHOMEpHOM MaccWBE, COCTOSIIIEM U3 N IEJIOYMCICHHBIX
AJIEMEHTOB, BEIYHCIIUTS:

* HOMEp MaKCUMAaJILHOTO 3JIEMEHTA MACCUBA;

* TIPOW3BEACHHE OJIIEMEHTOB MACCHBA, PACIOJIOXKEHHBIX MEXKIY
MEPBBIM M BTOPBIM HYJIEBBIMU DJIEMEHTAMH.

[IpeoOpa3oBaTh MaccHB TakUM 00pa3oM, 4YTOOBI B TEPBOW €ro
MOJIOBHHE PACIIONIaTaIUCh JJIEMEHTHI, CTOSIBIIME B HEUETHBIX
MO3UIIHSIX, @ BO BTOPOU MOJIOBUHE — 3JIEMEHTHI, CTOSIBIIIME B YSTHBIX
TIO3UITHSIX.
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8. B omHOMEpHOM MaccuBE, COCTOSIIIIEM W3 N BEIIECTBEHHBIX
AJIEMEHTOB, BBIYHUCIIUTH:
* HOMEp MUHUMAaJIBHOTO 3JIEeMEHTa MacCUBa;
* CyMMY DJIEMEHTOB MAacCHBa, PACIOJIOKEHHBIX MEX]y IEpPBbIM U
BTOPBIM OTPHUIATEIIbHBIMU AJIEMEHTAMH.
[IpeoOpazoBath MaccuB TakuM o0pa3oM, 4YTOOBl  CHauaja
pacrnojlarajiich BCE€ JJIEMEHTBI, MOIYJIb KOTOPBIX HE MPEBBIIIACT
EIMHMUILY, @ TTIOTOM — BCE OCTAJIbHBIC.

9. B omHOMEpPHOM MacCHWBE, COCTOAIIEM W3 N  BEIIECTBEHHBIX
AJIEMEHTOB, BEIYHCIIUTS:
* MAKCUMAJIBHBINA 110 MOJYJTIO DJICMEHT MAaCCHBA;
* CyMMY DJIEMEHTOB MAacCHBa, PACIOJIOKCHHBIX MEXIY IMEPBBIM H
BTOPBIM TOJIOKUTEITHLHBIMH 3JIEMEHTAMMU.
[IpeoOpazoBaTh MaccuB TakUM 00pa3oM, YTOOBI AIEMEHTHI, PABHbIE
HYJIO, pacIoiarajuch MOcjiae BCEX OCTaIbHBIX.

10.B opHOMepHOM MaccuBe, COCTOSIIIEM H3 N IEJIOYUCIECHHBIX
AJIEMEHTOB, BHIYHUCIIUTS:
* MUHUMAJIbHBIN 110 MOJYITIO 3JIEMEHT MaCCHBA;
* CyMMYy MOIYyJ€H 5JIE€MEHTOB MAacCHBa, PACIOJIOKEHHBIX IOCIe
NIEPBOTO AJIEMEHTA, PABHOTO HYJIIO.
[IpeoOpa3oBaTh MaccuB TakUM 00pa3oM, 4YTOOBI B MEPBOW €ro
MOJIOBUHE PACHOJIaTAINCh 3JEMEHTBHI, CTOSIBIIME B  YETHBIX
MO3UIIUSX, 4@ BO BTOPOM IIOJIOBHHE — OJJICMEHTHI, CTOSBIIUE B
HEYCTHBIX TIO3UITUSX.

11.B  ogHOMEpHOM MaccuBe, COCTOSIIIEM K3 N  BEIIECTBEHHBIX
AIIEMEHTOB, BEIYHCIIUTS:
* HOMEp MUHUMAJIBLHOTO 110 MOJIYJIIO JIEMEHTa MacCUBa;
* CyMMYy MOIYyJEH 53JIE€MEHTOB MAacCHBa, PAaCIOJIOKEHHBIX IMOCe
NEPBOrO OTPUIIATETHLHOTO 3JIEMEHTA.
CxaTp MaccuB, ylIaJIUB U3 HEro BCE JIEMEHTHI, BETUYMHA KOTOPHIX
HaxoIUTcsl B uHTEpBajie [a, b]. OcBoOoauBIIMECS B KOHIIE MacCHBa
AIIEMEHTHI 3alIOJIHUTh HYJSIMHU.

12.B  onHOMEpPHOM MacCHBE, COCTOAIIEM M3 I BEIIECTBEHHBIX
AJIEMEHTOB, BEIYHCIINTS:
* HOMEp MaKCUMAJIBLHOTO 110 MOJYJIIO DJIIEMEHTA MACCHBA;
* CyMMYy DJIEMEHTOB MAacCCHBa, PACIHOJOKEHHBIX IOCIE TIEPBOTO
MTOJIOKUTEIIHHOTO JJIEMEHTA.
[IpeoOpazoBaTh MaccWB TakuM 0O0pa3oM, 4YTOOBI  CHaudaja
pacrmojlarajiich BCE JJIEMEHTBHI, IIeJlass YacTh KOTOPBIX JIKHUT B
UHTEpBaJe [a, b], a MOTOM — BCe OCTaJIbHBIE.

13.B onHOMEpHOM MacCHBE, COCTOAIIEM M3 I BEIIECTBEHHBIX
AJIEMEHTOB, BHIYHUCIIUTS:
* KOJJMYECTBO DAJIEMEHTOB MACCHBa, JIKAlIUX B JUanazoHe oT A J0
B;
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* CyMMy DJJIEMEHTOB  MAacCHBa, PACHOJIO)KEHHBIX  MOCJE
MaKCHUMAaJIbHOT'O 3JIEMEHTA.
VYopsiiouuTh 371€MEHTHI MaCCHUBA 1O YOBIBAHUIO MOAYJICH.

14.B onHOMEpPHOM MAacCHBE, COCTOAIIEM M3 I BEIIECTBEHHBIX
AJIEMEHTOB, BHIYHUCIIUTH:
* KOJIMYECTBO JIEMEHTOB MacCHUBa, PABHBIX HYJIIO;
* CyMMy DIEMEHTOB  MAacCHBa, PACIOJOKEHHBIX  IOCIE
MHUHUMAJILHOTO 3JIEMEHTA.
YHopsiiounTh 3JIEMEHTHl MaCCHBA IO BO3PACTAHUIO MOIYJICH.

15.B ogHOMEpHOM MaccuBe, COCTOSIIEM U3 I BEIIECTBEHHBIX
AJIEMEHTOB, BHIYUCIIUTH:
* KOJIMYECTBO IEMEHTOB MaccuBa, 6ombimx C;
* TPOU3BEJICHHE DHIIEMEHTOB MAaCCHBA, PAaCHOJIOKEHHBIX MOCIE
MaKCHMAaJIbHOTO TI0 MOJYJIO JIEMEHTA.
[IpeoOpazoBath MaccMB TakuM 00pa3oM, 4YTOOBI  CHauaja

pacoojaraliCb BCC OTPHULATCIILHBIC JJICMCHTBI, a IIOTOM — BCC
IMOJIOKHUTCIIBHBIC (BJ'ICMCHTBI, PaBHEBIC HYIIIO, CUUTaTb
HOJ'IO)KI/ITCJ'IBHI)IMI/I) .

16.B onmHOMEpHOM MacCHBE, COCTOAIIEM M3 I BEIIECTBEHHBIX
AJIEMEHTOB, BHIYHUCIIUTS:
* KOJIMYECTBO OTPUIIATEIIHLHBIX AIEMEHTOB MAaCCHBA,
* CyMMYy MOXyJi€H 53JIEMEHTOB MAacCHBa, PACIOJOKEHHBIX IOCIe
MUHHAMAJILHOTO TI0 MOYJTIO DJIEMEHTA.
3aMEHUTH BCE OTPUIIATEILHBIC AIEMEHTHl MACCHBA MX KBaJpaTaMy U
YIOPSIOYUTD AIEMEHTHI MACCHBA 10 BO3pPaCTaHUIO.

17.B omHOMEpHOM MaccuUBE, COCTOSIIEM U3 I EJIOYUCICHHBIX
AJIEMEHTOB, BHIYHUCIIUTH:
* KOJIMYECTBO IMOJIOKUTEIIbHBIX 3JIEMEHTOB MACCHBA;
* CYMMY 3JIEMEHTOB MAacCHBa, PacIOJOKEHHBIX IOCIE MOCIEAHETO
AJIEMEHTAa, PABHOTO HYIIIO.
[IpeoOpa3zoBath MaccMB TakuM 0O0pa3oM, 4YTOOBI  CHayaja
pacrojiarajiich BCE 3JIEMEHTHI, 11eJ1asi YaCTh KOTOPBIX HE MPEBBIIIAET
€IMHMUILY, a TOTOM — BCE OCTAJIbHbIE.

18.B ogHOMEpHOM MaccuBe, COCTOSIIEM U3 U BEIIECTBEHHBIX
AIIEMEHTOB, BEIYHCIIUTS:
* KOJIMYECTBO IEMEHTOB MaccuBa, MeHbINX C;
* CyMMY IICJIBIX YaCTEH AJIEMEHTOB MACCHBA, PACITOJIOKECHHBIX TTOCIE
MOCJICTHETO OTPUIIATEIIHLHOTO JIEMEHTA.
[IpeoOpazoBaTh MaccWB TakuM 0O0pa3oM, 4YTOOBI  CHaudaja
pacrnoJyiarajiich BC€ 3J€MEHThI, OTJIMYAIOIIUECS OT MAKCHUMAaJIbHOTO
He Oostee yeM Ha 20%, a TOTOM — BCE OCTaJIbHEIC.

19.B onHOMEpHOM MacCHBE, COCTOAIIEM M3 I BEIIECTBEHHBIX
AJIEMEHTOB, BBIYHUCIIUTS:
* POU3BE/ICHUE OTPULIATEIBHBIX AIIEMEHTOB MAaCCHBA;
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¢ CYMMY HOJOXHTCIIbHBIX 3JICMCHTOB MACCHUBA, PACIIOJIOKCHHBIX 110
MaKCHUMAJIBHOI'O 5JICMCHTA.
HN3meHnTh MOopsAAOK CIICAOBAHNA 3JICMCHTOB B MACCHMBC Ha O6paTHLIﬁ.

20.B  omHOMEpHOM MacCUBE, COCTOSIIEM U3 11 BEHIECTBEHHBIX

OJICMCHTOB, BbIYUCINTD:

® IPOU3BCACHHUC ITOJOKHUTCIIbHBIX OJICMCHTOB MAaCCHBA,

* CyMMY OJICMCHTOB MACCHBA, PACIIOJOKCHHBIX A0 MHHHUMAJIBHOI'O
QJICMCHTA.

yHOp?II[O‘-II/ITB 10 BO3pPACTAHUIO OTACIIBHO OJJICMCHTBHI, CTOSIIMC Ha
YCTHBIX MCCTax, U 5JICMCHTHBI, CTOAIIIMEC HAa HCUCTHBIX MCCTax.

Mnozomepnuie maccugwl:

l.

Jana nenoumciaeHHas npsMOoyrojibHas Marpuna. OnpenenuTs:

* KOJIMYECTBO CTPOK, HE COJEpKAIIUX HHU OJHOIO HYJIEBOIO
AIIEMEHTA;

* MakCHMaJIbHO€ W3 YHUCEJ, BCTPEUAIOIIMXCS B 3aJaHHON MaTpHIle
Oosee ogHOTO pasa.

Jlana wenodncieHHass MpsAMOyrojbHas MaTtpuua. OnpeaenuTsb
KOJIMYECTBO CTOJOILIOB, HE COAEpXAalIUX HHU OFHOTO HYJIEBOIO
AIIEMEHTA.

XapakTepUCTUKONW CTPOKM LEJIOYUCICHHOW MaTpulbl HA30BEM
CyMMy €€ IIOJIOKUTENIbHbIX YETHBIX 2JIeMeHTOB. [lepecTaBiss
CTPOKH 3a/JIaHHON MaTpullbl, PacHOJOXKUTb HUX B COOTBETCTBUU C
POCTOM XapaKTEPUCTHK.

Jana nenoumciaeHHas npsMOoyrojibHas Marpuna. OnpenenuTs:

* KOJMYECTBO CTOJIOLOB, COAEpIKAIIMX XOTS Obl OJWMH HYJIEBOU
AIIEMEHT;

* HOMEp CTPOKHM, B KOTOPOM HAXOIWUTCA camas JJIMHHAs CepHs
OJIMHAKOBBIX JIEMEHTOB.

JlaHa nesourcieHHas KBaaparHas Marpuna. OnpeaenuTb:

* MPOU3BEJICHHUE BJIEMEHTOB B TEX CTPOKAaX, KOTOPbIE HE COAEpXKar
OTPUIIATEIbHBIX 3JIEMEHTOB;

* MakCHMyM CpE€IHd CyYMM D3JIEMEHTOB JHaroHajied, MapajuieibHbIX
[JIaBHOW JMAaroHajly MaTPULIbL.

Jana nenourcieHHas KBajparHas Marpuna. OnpeneiauTb:

* CyMMy OJJIEMEHTOB B TE€X CTOJIOLAX, KOTOpbIE HE COAEpIKar
OTPHULATEIbHBIX 3JIEMEHTOB;

* MHMHHUMYM CpeAM CyYMM MOAYJEH 3JIEMEHTOB JAHAroHajei,
napaJuleJbHbIX TOOOYHON AMATOHAIN MATPULIBI.

JlaHa 1esouncieHHas npsMoyrosibHas marpuna. OnpenenuTs:

* CyMMY 3JIEMEHTOB B T€X CTPOKaX, KOTOPbIE COIEPKAT XOTs OBl OJTUH
OTPUIIATEIbHBIN IIEMEHT;

* HOMEpa CTPOK U CTOJIOIOB BCEX CEAJIOBBIX TOUEK MATPHUIIBI.
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Marpuna 4 uMeeT CcemIoByl0 TOYKY A;, ecim A; sBisercs
MUHHMAaJIbHBIM 3JIEMEHTOM B I- CTPOKE U MaKCHUMaJbHbIM — B j-M
cToOo1IE.

7. Jlns 3amaHHON MaTpUIIbl pa3MepoM 8X8 HAWTH Takue k, MPU KOTOPBIX
k-s1 cTpOKa MaTpUIIbl COBITAJIAET C k-M CTOJIOIIOM.

Haiitu cymMy 31€eMEHTOB B T€X CTPOKaX, KOTOPbIE COJIEPHKAT XOTsI Obl
OJIMH OTPULATEIbHBIN JIEMEHT.

8. XapakTepuUCTUKOW CTOJOIA IICJIOYMCICHHON MAaTpHUIlBl HAa30BEM
CyMMYy MOJYJIE€H €ro OTpPUIIATEJIbHBIX HEYETHBIX 3JIEMEHTOB.
[lepecraBnsiss CTONMOIBI 3aJaHHON MATPHIIBI, PACIIOIOKUThL HX B
COOTBETCTBHHU C POCTOM XAPAKTEPUCTHK.

Haiitu cymmy 371€MEHTOB B Te€X CTOJIOLIAX, KOTOPbIE COAEPKAT XOTS
OBl OJTMH OTPUIIATEITHHBIA PIICMEHT.

9. Cocensamu dnemeHTa A; B Marpulle HAa30BEM DJJIEMEHTBHI Ay, e
i-1<k<i+1,j-1<l<j+1,(kD=(Gj). Onepanuss  CIIaKUBAHUS
MaTpULbl TAET HOBYIO MAaTpPHILy TOTO XK€ pa3Mepa, KaKIbli JIEMEHT
KOTOpOM MOJy4YaeTcs Kak cpefaHee apu(MeTHUecKoe HMEIOIIUXCS
COCelell  COOTBETCTBYIOLETO AJIEMEHTAa HWCXOAHOW  MATpHULIBL.
[Toctpouts pe3ynbrar CIIaXUBaHWUS 3alaHHOW BELIECTBEHHOMN
Matpuiibl pazmepom 10x10.

B crmaxeHHOM Marpuie HAWTH CyMMY MOZIYJIEH JJIEMEHTOB,
PACIIOI0KEHHBIX HUKE [NIABHOM JUArOHAaJIH.

10.2OnemMeHT MaTpuilbl HA3bIBAETCS JIOKAJIbHBIM MUHHUMYMOM, €CJIM OH
CTPOrO0 MEHBUIE BCEX MMEIOIIUXCS y HEro coceieil (ompenerneHue
COCEJTHUX DJIEMEHTOB cM. B BapuaHte 9). IlogcunTarh KOIMYECTBO
JIOKaJIbHBIX MUHUMYMOB 3aJJaHHOI MaTpulbl pasmepom 10 x 10.
Havitu cymmy Mozayiien 3JIEeMEHTOB, PACIIOIOKEHHBIX BbIIIEC [IABHOMU
JMaroHaJIH.

11.KoaddummenTsl cucTeMbl JIUHEHHBIX YpPAaBHEHMI 3aJlaHbl B BHJIE
IPSAMOYTOJIbHOU MaTpULbI. C MIOMOIIIBIO JOITYCTUMBIX
npeoOpa3zoBaHUM IPUBECTU CUCTEMY K TPEYTOJILHOMY BULY.

HaiitTu KoIHM4YeCcTBO CTPOK, cpeaHee apu(PpMETUYECKOE SIEMEHTOB
KOTOPBIX MEHBIIE 3aJaHHON BEJIMYHHBI.

12.YImoTHUTG 33JIaHHYI0 MATPUILy, YAAJss U3 HEe CTPOKH U CTOJOIIBI,
3aroJHEHHbIC HYJISAMMU.

Haiitu HOMEp mepBOil U3 CTPOK, COIEp)KAIIUX XOTS OBl OIUH
MOJIOKUTETbHBIN AJIEMEHT.

13.0cymiecTBUTh UUKIMYECKUI CIABUT 3JEMEHTOB MPSMOYIOJIBHON
MaTpullbl Ha N 3JIEMEHTOB BIPAaBO WM BHU3 (B 3aBUCUMOCTH OT
BBEJICHHOTO peXUMa), N MOXeT ObITh OOJbllle KOJIMYECTBA
AIIEMEHTOB B CTPOKE WJIU CTOJIOIIE.

14.0cy1iecTBUTh UKIMYECKUAN CIABUT 3JIEMEHTOB KBAJIPATHON MaTPHULbI
pasmMepom MxN BrpaBo Ha K 37IeMEHTOB TaKMM OOpPa30M: 3JIEMEHTHI
NEPBOM CTPOKU CABUTAIOTCA B MOCIEAHUI CTONOEL CBEPXY BHU3, U3
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HEr0 — B IOCJIEAHIOK CTPOKY CIpaBa HAJIEBO, U3 HEE — B NEPBBIN
CTOJI0€1] CHU3Y-BBEPX, U3 HETO — B MEPBYIO CTPOKY; JJI OCTAIbHbBIX
AJIIEMEHTOB — AHAJIOTUYHO.

15./lana uenouncnenHas npsaMoyrojbHas Marpuna. OnpeneauTs HOMEp
NIEPBOTO U3 CTOJIOLIOB, COEPKAIIUX XOT Obl OIMH HYJIEBOM AIIEMEHT.
XapaKTEPUCTUKON CTPOKM LIEJIOYUCICHHONM MAaTpUlbl HA30BEM
CyMMY €€ OTPHUILIATENIbHBIX YETHBIX 3JIEMEHTOB. llepecTaBnsis cTpoku
3aJJaHHOM MaTPHIIbl, PACTIOJIOKHUTh UX B COOTBETCTBUU C YOBIBAHUEM
XapaKTEPUCTUK.

16.Ynopsa0ounTh CTPOKH LEIOYUCICHHON PSIMOYTOJIBHOM MaTpHULbI 110
BO3PACTAHUIO KOJIMYECTBA OJUHAKOBBIX 3JIEMEHTOB B KaKJIOM CTPOKE.
Haiitn HOMEp mepBOro u3 CTOJIOIOB, HE COAEP)KAIIMX HU OFHOTO
OTPULIATEJIBHOTO JIEMEHTA.

17.1lyreM mnepecTaHOBKHA JJIEMEHTOB KBaJpaTHOM BEIIECTBEHHOM
MaTpUllbl JTOOUTBHCS TOTO, 4YTOOBI €€ MAKCHUMAJIbHBbIA 3JEMEHT
HaxXOAWJICS B JIEBOM BEPXHEM YIUIy, CIEAYIOIIUM 1O BEIUYMHE — B
no3unuu (2, 2), cueayronui mo BeaudyuHe — B no3utuu (3, 3) u T.
1., 3aII0JJHUB TAaKKUM 00pa3oM BCIO IVIaBHYIO AUAroHab.
Havitu HOMEp mnepBOM W3 CTPOK, HE COAECPKAIMMX HHU OJHOIO
MOJIOKUTEIBHOTO JJIEMEHTA.

18./]aHa nenoyncieHHas NpAMOyrojibHas MaTpuia. OnpeaennuTb:
* KOJIMYECTBO CTPOK, COAEPKAIINX XOTs Obl OJJUH HYJEBOU JIE€MEHT;
* HOMEp CTONOIa, B KOTOPOM HAXOAMUTCA camasl JJIMHHAs CEepHs
OJIMHAKOBBIX JJIEMEHTOB.

19./1ana nenouncienHas kBagparaas Marpuia. OnpeneanTs:
* CyMMYy DJJEMEHTOB B Te€X CTPOKaxX, KOTOPbIE HE COIEpIkKar
OTPHULIATENIbHBIX AIEMEHTOB;
* MUHUMYM CpEOu CYMM DJIEMEHTOB [IMArOHAJEH, MapaJUICIbHBIX
IJIJABHOW IMArOHaIN MaTpPUILbI.

20./lana nenoyrcieHHas IpsIMOyrojibHas Marpuna. OnpenennTs:
* KOJMYECTBO OTPUULATENBHBIX 3JEMEHTOB B TEX CTPOKAX, KOTOPBIE
COJIEPIKAT XOTsI ObI OMH HYJIEBOW AJIEMEHT;
* HOMEpa CTPOK U CTOJOIIOB BCEX CEIJIOBBIX TOUEK MATPHUIIbI.
Marpuna 4 uMeeT CeMIOByl0 TOYKY A;, ecim A; sBisgercs
MUHHUMAJIBHBIM 3JIEMEHTOM B i-ii CTPOKE M MAKCUMAJIbHBIM — B j-M
cTonoIe.

Cmpoxoevlit mun

1. Hanucars nporpammy, KOTOpasi CUMTBIBAET U3 TEKCTOBOTO (hailina Tpu
IPEUIOKEHUS U BBIBOAUT UX B 0OPATHOM IOPSIKE.

2. Hamucarp mnporpammy, KOTOpas CUMTBIBa€T TEKCT U3 (Qaila u
BBIBOJUT HA DKPaH TOJIBKO IMPEIUIOKEHUS, COAEPIKALUE BBEICHHOE C
KJIABUATYyPBI CIOBO.
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3. Hanucarp mnporpammy, KoTopas CYMTBIBAE€T TEKCT M3 (aiima u
BBIBOJIUT Ha JKPaH TOJILKO CTPOKH, COAEPIKALUE ABY3HAYHBIEC YUCIIA.

4. Hanucare nporpammy, KOTOpash CUMTBHIBACT AHIVIMMCKUN TEKCT U3
(aiina 1 BBIBOAUT HA DKpaH CJI0BA, HAUMHAIOIIMECS C IIAaCHBIX OYKB.

5. Hanucarp mnporpammy, KOTOpasi CUMTBIBAET TEKCT M3 (¢ailna U
BBIBOJIUT €T0 HA DJKpaH, MEHAA MECTaMM KaKIble JBa COCEIHUX
CJIOBA.

6. Hanucarp mnporpammy, KoTopas CYMTBHIBAE€T TEKCT M3 (aiima u
BBIBOJUT Ha DKPAH TOJIBKO MPEJIOKEHNS, HE COACPIKALINE 3AIATHIX.

7. Hammcarp mnporpamMmy, KOTOpasi CUMTHIBAeT TEKCT u3 ¢aina u
OTIpE/IETISICT, CKOJIBKO B HEM CJIOB, COCTOSIIMX HE Oojee 4eM u3
4yeTbIpex OyKB.

8. Hammcarp mnporpammy, KOTOpasi CUMTHIBAeT TeKCT u3 ¢aina u
BBIBOJUT HA OJKpaH TOJNBKO LUTATbl, TO €CThb NPEIJIOKECHUS,
3aKJIFOYCHHBIC B KABBIUKHU.

9. Hanucarp mnporpammy, KoTOpas CUYMTBIBAE€T TEKCT M3 (aina u
BBIBOJIUT HA DKPaH TOJIBKO IIPEIIOKEHUS, COCTOSIINAE U3 33JaHHOIO
KOJINYECTBA CJIOB.

10.Hanmmcars nporpamMmy, KOTOpasi CUMTBIBACT AHIVIMMCKUN TEKCT M3
¢daiina ¥ BBIBOAUT HA DKPaH CJIOBAa TEKCTA, HAUMHAIOLIUECST MU
OKAHUYMBAIOIIUECS HA IJIACHBIE OYKBBHI.

11.Hanucarp nporpammy, KOTOpas CUYUTBIBAE€T TEKCT M3 (aiima u
BBIBOJAUT HA DJKPAaH TOJBKO CTPOKH, HE COAEPKAIIUE ABY3HAYHBIX
qucell.

12.Hanucarp mporpammy, KOTOpas CUYUTHIBAE€T TEKCT M3 (aiima u
BBIBOJAUT HA 3KPaH TOJBKO IPEMIOKEHUS, HAYMHAKOLIUECS C THUPE,
nepes; KOTOPbIM MOTYT HaXOJUTHCS TOJIBKO MPOOEIbHbIE CUMBOJIBI.

13.Hanmucare nporpamMmy, KOTOpasi CUMTBIBACT AHIVIMMCKUN TEKCT M3
¢daiina ¥ BBIBOAUT €ro Ha JKpaH, 3aMEHUB IPOMMCHON KaXkIyIo
HEPBYIO OYKBY CJIOB, HAUMHAIOLIUXCS C [NIACHOU OYKBBI.

14. Hanucarp mnporpammy, KOTOpas CUYMTBIBAE€T TEKCT M3 (aiina u
BBIBOAUT €0 Ha AKpaH, 3aMeHuB LU@prl oT 0 10 9 ciioBaMu «HOIbY,
«OIVHY, «JIEBSThY, HAUUHAS KaXK10€ IIPEIIJIOKEHUE C HOBOW CTPOKHU.

15.Hanucarp nporpammy, KOTOpasi CYMTHIBAET TEKCT U3 (haiiia, HAXOAUT
caMO€ IJIMHHOE CIIOBO U OIPEACIIAET, CKOJIBKO pa3 OHO BCTPETUIIOCH
B TEKCTE.

16.Hanucarp mporpammy, KOTOpas CUYMTBHIBAE€T TEKCT M3 (aiima u
BBIBOAUT HAa DJKpaH CHayaja BOIPOCHUTENBHBIE, a  3aTeM
BOCKJIMLIATEIbHBIE TIPEIIIOKECHUS.

17. Hanucarp mporpaMmy, KOTOpas CUMTBIBAET TEKCT M3 (Qaila u
BBIBOAUT €r0 Ha 3KpaH, MOCIE KaXJIO0Tro IMpEenioXkeHHs: 100aBiss,
CKOJIBKO pa3 BCTPETHUIIOCH B HEM BBEJICHHOE C KJIABUATYPHI CIOBO.

18.Hanucarb mnporpammy, KOTOpas CUYMTBIBAET TEKCT M3 (aiina u
BBIBOJUT HAa DKPaH BCE €r0 NPEIIOKEHUS B OOPaTHOM MOPSJIKE.
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19.Hanucarp mnporpammy, KOTOpas CYUTHIBAE€T TEKCT M3 (aiima u
BBIBOAUT HA D3KpaH CHauyaja IPEUIOKEHUS, HAuMHAIOUIUECS C
OJHOOYKBEHHBIX CJIOB, @ 3aTEM BCE OCTaJIbHbIE.

20.Hamucate nporpamMmy, KOTOpas CUMTBIBAa€T TEKCT U3 (Qailla u
BBIBOAUT Ha OHKpaH IPEIJIOKEHUs, COAEpIKAIMEe MaKCHUMAJIbHOE
KOJIMYECTBO 3HAKOB ITyHKTYallUU.
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TEMA 2. OCHOBHBIE IPUHIIUIIBI U 3TAIIBI OOII. KJIACCBI 1
OBBEKTBI. SJIEMEHTBI KJIACCA. I1OJISI U METO/Ibl. CBOMCTBA
OBBEKTOB.

JladoparopHas padora Ne 2

1 leab v mopsiaok padoThl
[{enp paboThl — 03HAKOMUTHLCA C MTOHSATUEM KJlacca U 00bekTa B sA3bike CH.

[Topsinok BBITIOJHEHUS paOOTHI:
—  O3HAaKOMMThHCS C OMKUCAHUEM JIA0OPATOPHOI paboTHI;
—  TOJIy4WTb 33/IaHHE Y MIPErnojaBaTelis, COITaCHO CBOEMY BapHaHTY;
—  HamucaTh NporpaMMmy M OTiIaauTh ee Ha DBM.

2 Kparkas Teopust

2.1 Beenenne B 00beKTHO-OPMEHTHPOBAHHOE IPOrPAMMHUPOBAHHUE

Kak MbI BuguMm okpyxkaromuid Mup? OTBET 3aBUCUT OT HAILErO MPOILIOIO.
Y4eHbI MOXKET BUAECTb MUP KaK MHOXKECTBO MOJIEKYJSIPHBIX CTPYKTYP. XyA0KHUK
BUJUT MUpP Kak Habop HopM U Kpacok. A KTO-TO MOXKET CKa3aTh, YTO MUP — ITO
MHOXKECTBO Belleil. BeposTHO, mepBas MbICiIb, KOTOpas NpHILIa BaM B TOJIOBY,
KOTJIa BBl MPOYHUTANIA 3TOT BOIMPOC, ObUIA: KAKOE€ 3HAUEHUE MMEET TO, KaK KTO-TO
BUAUT MUP?

D10 uMeeT 0oJIbIIOe 3HAYCHHE JJIs MPOTPAMMHUCTA, KOTOPOMY HEO0OXOIUMO
HaIMcaTh NPOrpaMmy, SMYJIUPYIONIYIO peaIbHbIA MUP.

Mpbl BUAMM MHp KakK COCTaBISIONIME €ro BEllU, M, BO3MOXKHO, 3TO
npaBuibHO. JJom — Bemib. MiMyliecTBo, KOTOpoe HaxoAUTCs B 1oMe, — Beliu. To,
YTO BBl BBIKM/IBIBAETE, — BEILIM, MIOKYIA€Te Bbl BElIU. Belln, KOTOphle Mbl UMEEM,
HanpuMep, IOM, CACIaHbl U3 PYTUX BEIIeH, TAKMX KaK OKHA WJIH JIBEPH.

Texuuyecku roBopsi, Bemlb (stuff) — 310 06bekt. To ecTh TOM — OOBEKT.
Bemu, xotopeie HaxomsTcss B JoMe, — OOBEKTh.. Bemu, KoTopbie BbI
BBIOpAchIBaeTe, — OOBEKTHI, M BEIIHU, KOTOPHIE BBl XOTHTE KYIUTh, — TOXE
00BeKThl. Bece MBI, HE3aBUCHMO OT HAIIETO MPOIIOTO, BUIUM OKPYXKAIOLUIUN MHP
KaK MHOXECTBO 00BEKTOB. OOBEKT — 3TO: YEJIOBEK, MECTO, BEIlb, IIOHITHEC H,
BO3MOKHO, COOBITHE.

Jlyummii cnoco06 u3yduTh OOBEKTHI COCTOMT B TOM, YTOOBI HCCIIEAOBAThH
HamOoJiee BaXKHBbIM M3 HUX — HAac camuX. B mMupe oO0bEeKTHO-OPUEHTHUPOBAHHOTO
IPOrpaMMUPOBAHMS KaXK]IbI U3 HAC paccMaTpuUBaeTcsl Kak 00bEKT. Mbl Ha3bIBaeM
ATOT O0BEKT — 4esioBeK. UelloBeK, Tak K€ Kak JIOM, MallliHa U J00M JIpyron
00BEKT peabHOTO MHUpA, OMKMCHIBAETCS C MOMOIIBIO JBYX HAaOOpPOB CBOMCTB: 1)
arpuOyTOB U 2) moBeaeHus. ATpuOyT — 3TO XapakTepucTuka oobekra. Hampumep,
y 4eJoBeKa ecTh uMs, ¢aMuius, pocT u Bec. Mms, dhamumms, pocT U BeC — 3TO
aTpuOyThHl Bcex Jrofieil. YenoBeka XxapakTepu3yloT U COTHH IPYyTux arpuOyToB, HO
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MBI OCTAHOBUMCS Ha 3TUX deThipex. [loBegeHne — 370 AeiicTBHE, KOTOPOE OOBEKT
MOYKET OCYILIECTBUTh. YETIOBEK MOXKET: CUJIETh, CTOSITh, UJITH WIN O€XKaTh, U 3TO HE
CUMTas ThICAY JAPYTUX BApUAHTOB IIOBEICHUSI.

Komy: Uan IleTpos 3aka3
345247, TioMeHb
SImckas, 11, xB. 45

Howmep 3aka3za | Jlata 3aka3za 3aka3zaHo Jlara Cpok
yepes MTOCTaBKHU

AT345 12.02.2013 UPS 14.02.2013 15 nueit

KonuyectBo Homep HaumenoBaHue Ilena Cymma
TOBapa

4 42 [Tonorenne 100.00 400.00

pyo. pyo.

3 58 [Tomymika 250.00 py0. 750.00 pyO.
CroumocTh TOBapa 6e3 Hayora 1150.00 py®.
Hamor 0.00 pyO®.
JocraBka 44.00 py6.
Hroro 1194.00 pyO.

Puc. 2.1. ®opma 3akaza — 3TO 0OBEKT, XapaKTEPU3yEMbIil
arpuOyTaMH U BapHaHTaMHU MTOBEICHUS

Kaxnpiii 13 0OBEKTOB aBTOMOOWJIb, CaMOJIET, JOKYMEHT, (opMa 3akasa,
XapaKTepU3yeTcsi CBOMMH arpuOyTamMu U MOBeAeHHEM. ATpUOYThl M BapUaHTHI
MOBEJICHUSI aBTOMOOWJII M camojieTa JOBOJIBHO oueBUIHBL. O0a OHU HMEIOT
IIMpUHY, BBICOTY, BEC, Kojlieca M JBUTATelb, a TaKKe€ MHOXECTBO JIPYIHX
arpuOyTOB. ABTOMOOMIIb M CAMOJIET MOTYT JIBUTaThCsl B HEKOTOPOM HAIlpaBJICHUH,
OCTAHABJIMBATbCS M HAYMHATh JBUTAThCS B JPYIOM HANpaBIICHUU, TaKXKE OHU
MOTYT OCYUIECTBJISITh COTHHM JIPYTUX JIeUCTBUM (BapuaHTOB moBeneHus). OmpHako
CJIOKHEE ONpPENIeTUTh aTpUOyThl U BapUAHTHI MOBEACHUS JOKYMEHTa WM (POpMbI
3akaza (puc. 1.1). ATpubyramu o0bekTa — popMa 3aKasza SBISIIOTCS: UMs KIIMEHTA,
ajipec KJIMEHTa, 3aKa3aHHbIA TOBap, €ro KOJIMYECTBO, a TAKKE Apyras uHopmarus,
KOTOPYIO MOXKHO HalTh B opme 3akaza. BapuanTel moBeaeHus (Gpopmbl 3akaza
BKJIIO4AIOT cOop uHbopmaruu, Moaudukaiuo nHhopmaluy 1 00paboTKy 3aKasa.

OOBEKTHI paccMaTpPUBAIOT NABYMs crioco0amu: 1) Kak aOCTpaKTHBIE 0OBEKTHI
U 2) KaK peaybHble OOBbEKThl. AOCTPAKTHBIN OOBEKT — 3TO OMHCAHHE PEaTbHOTO
oObekTa. Hampumep, abCTpakTHBIN 4eI0BEK — 3TO ONKCAHUE YENIOBEKa, KOTOPOe
COIEpKUT arpulOyThl M BapHaHTHI MoBeAeHHs. BOT ueTsipe arpulyrta, KOTOpHIE
MOTYT OBITh HaWaeHbl Yy aOCTpPakTHOrO uenoBeKa (3TU aTpuOyThl TOJBKO
UACHTUUIUPYIOT THI XapaKTePUCTUKUA, HAmpUMEp, WMsI WJIA BEC, HO HE
OMPEIEISIIOT CaMO UM WJIM 3HaYEHUE):

UM,

bamunus,
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pocT,

BEC.

AOCTpaKkTHBI OOBEKT UCHOJIB3YETCS KaK MOJENb NIl PeaJbHOIO OOBEKTa.
PeanbHblll yenoBek UMeET Bce aTpUOYyThl U BApUAHTHI MOBEACHUS, ONPECICHHbIC B
a0CTpakTHOM OOBEKTe, a TakKe MOJPOOHOCTH, YNYyIIEHHbIE B aOCTPaKTHOM
o0bekte. Hammpumep, aOCTpakTHBIN YEIOBEK — 3TO MOJENb PEalbHOTO YeJIOBEKA.
AOCTpaKTHBIN YEJIOBEK OIPEACIISET, UTO PealbHbId YEIOBEK JOJKEH UMETh UM,
damunmio, poct U Bec. PeanbHbIN YENOBEK OINpenessieT 3HaYCHHs], CBA3aHHbBIC C
TUMH aTpuOyTaMu, HaIpuMep, TaKue:

HBaH,

Ilerpos,

180 cm,

80 kr.

[TporpamMMucThl CO3Aat0T aOCTPAKTHBIA OOBEKT, a 3aT€M HCIOJb3YIOT €ro
JUISL CO3/1aHUsI pealibHOro oObekTa. PeanbHblil 00BEKT HA3bIBAETCSA SK3EMILISIPOM
(instance) abcTpakTHOTO 00beKTa. MOXHO CKa3aTh, YTO PEAIbHBIN YEIOBEK — 3TO
AK3EMIUISIP aOCTPAKTHOTO YEJIOBEKa.

[Touemy >xe uenecooOpa3Hee CMOTPETh Ha MHUpP Kak Ha MHOXECTBO
00bekToB? DOKyCHUpOBaHUE HA OOBEKTAX YIPOILIAET JIJIsi HAC TOHUMAHUE CIIOXKHBIX
Bened. OOBEKTHI MO3BOJISIOT YAENATh BHUMAHUE BaXKHBIM JIJIsl HAC MOIPOOHOCTAM
U UTHOPHUPOBATh TE€ MOJAPOOHOCTH, KOTOphIE HaM HE WHTepecHbl. Hampumep,
IPEeToiaBaTellb — 3TO YEJIOBEK, U OH UMEET MHOXECTBO aTpuOyTOB M BapUAHTOB
MOBEJICHUS, KOTOPBIE BaM UHTEPECHBI. TeM He MeHee, Bbl, BO3MOXKHO, UTHOPUPYETE
MHOKECTBO aTpUOYyTOB U BapUMAHTOB MOBEJEHUS MpenojaBareis u (OKycHpyeTech
TOJILKO Ha T€X, KOTOPbIE UMEIOT OTHOLICHHE K BaleMy 00pa30BaHHUIO.

AHajoruuHo, mnpemnojaBarens (OKycHpyeTcs Ha BalmMxX arpulyrax M
BapUaHTaxX MOBEACHMUS, KOTOPbIE MOKa3bIBAIOT, KAK XOPOILIO BbI M3y4yaeTe MaTepuall
Ha 3aHATUsAX. Jpyrue arpubyThl, TakMe Kak Balla padoTa Ha IPYrUX 3aHITHSIX WA
Balll pOCT U BEC, UTHOPUPYIOTCS MPETOIABATEIIEM.

W Bbl, W mpenojaBarelb YNPOIIAETE BalllM OTHOIICHMS, pellas, Kakue
arpuOyThl W BapUAHTHI TMOBEJIEHUS SBISIOTCA BaXXKHBIMHM JUIsl BalluX LeEjei, u
UCIIOJIb3YS B BallIUX OTHOIIEHUSIX TOJIBKO HX.

HecmoTpst Ha TO, YTO B pa3IMYHBIX UCTOYHUKAX JEIAETCS aKIEHT Ha T€ WU
UHbIE OCOOCHHOCTH BHEIPEHHS M TNPUMEHEHHUS OOBEKTHO-OPUEHTUPOBAHHOTO
nporpammupoBanus (OOII), 3 ocHoBHbIX (0a3z0Bbix) mouatus OOIIl ocratorcs
Hen3MeHHbIMU. K HUM OoTHOCSTCS:

¢ Hacienosanue (Inheritance),
e yukancyisinus (Encapsulation),
e nonmumopdusm (Polymorphism).

OOII no3BomsieT pa3noKUTh MPoOIeMy Ha CBA3aHHBIE MEXIy COOOM 3adadH.
Kaxnas mpobiema CTaHOBHUTCSI CAaMOCTOSITENIbHBIM OOBEKTOM, COZIEPIKAIIUM CBOU
COOCTBEHHBIE KOJbl M JIaHHBIE, KOTOPbIE OTHOCATCS K 3ToMy 0O0bekry. B sTom
Cllydae HCXONHAas 3ajJadya B ILEJOM YINPOIIAETCS, M MPOTPaAaMMHCT IOJIy4aeT
BO3MOXKHOCTb ONIEPUPOBATH C OOJBIIMMHU 110 00bEMY IMpOTpaMMaMH.
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B srom omnpenenenun OOII oTrpakaeTcs M3BECTHBIA MOJIXOJ K PELICHUIO
CIIOKHBIX 3ajlad, KOTJa MbI pa30WBaeM 3a/ady Ha TOJ33Jauyd W peliaeM 3TU
noj3agadyu 1Mo OTAenbHOCTH. C TOYKM 3pEHHUS MPOrPaMMHPOBAHUS TOJOOHBIN
TIOJIXO0]T 3HAYUTENIBHO YIIPOIIaeT pa3paboTKy U OTIIAKy MPOTPaAMM.

[leatpom BHUManus OOIl sBusercss o0bekT. OOBEKT - 3TO Ocs3aeMas
CYITHOCTb, KOTOpasi Y€TKO MPOSBIISET CBOE MOBEICHNUE.

OOBEKT COCTOUT U3 CIASAYIONINX TPEX YacTe:

e 1Ms 00BEKTA;
® COCTOSIHHE (TTIEPEMEHHBIE COCTOSHUS );
® METO/IbI (OTepaIum).

O6wekT OOII - 3TO COBOKYITHOCTh MEPEMEHHBIX COCTOSIHHSI M CBS3aHHBIX C
HUMH METOJOB (omepamuii). OTH METOAbl  ONPENETSAIOT, KaK OOBEKT
B3aMMOJICHCTBYET C OKPYKAIOIUM MHPOM.

B03MOXHOCTh yIpaBisIiTh COCTOSHHSIMU OOBEKTa MOCPEICTBOM BBI30BA
METOJIOB B UTOTE W ONPEACNIATh MOBEeHNE 00BEKTa. DTy COBOKYITHOCTh METO/IOB
4aCcTO Ha3bIBAIOT HHTEP(PeiicoM 00BeKTa.

Knacc (class) - 3TO CIOXHBIA THI JaHHBIX, B KOTOPOM OOBEIUHEHBI
DIIEMEHTHl JaHHBIX (TIONII) W METONbI, oOpabarkiBaionIMe OTH JaHHBIC U
BBITIOJIHSIOIINE ONEPALUH IO B3aUMOAECHUCTBUIO C OKPYKAIOLIEN CPEIION.

Oobvexkm (object) - 3TO KOHKpETHas peaiu3alus, SK3eMIULp kiacca. B
IPOrpaMMHPOBAHNN OTHOIICHUS 0OBEKTa U KJIACCa MOYKHO CPABHUTH C OMMMCAHUEM
MepEMEHHOM, T7Ie cama nepeMeHHast (00bEKT) SBIISICTCS IK3EMIUIIPOM KaKOT0-I11u00
THUIIA IaHHBIX (KJacca).

OObI4HO, ecnm  OOBEKTHI COOTBETCTBYIOT KOHKPETHBIM  CYIIHOCTSIM
pPeaTbHOTO MUPA, TO KIIACCHI SIBISIOTCS HEKUMHU a0CTPAKIIMSIMU, BBICTYTAIOIIMMU B
ponu noHsTUi. JIj1st hopMHUpOBaHUS KAKOTO-THMO0 pearbHOTO 0O0BEKTa HEOOXOAMMO
UMeTh 11a0JI0H, HA OCHOBAaHWU KOTOPOTO M CTPOMTCS CO3/aBaeMblii 00BeKT. [lpu
paccmotpenun ocHoB OOII yacto cmemmBaroT MoHsATHE 00beKTa U Kiacca. Jlemo B
TOM, 4TO KJIacC - 3TO HEKOTOPOE a0CTPaKTHOE MOHATHE, @ OOBEKT - 3TO (PU3NUYECKas
peanu3anus kiacca (1mabaoHa).

Memoowt (methods) - 310 GyHKIMEU (TIpOIIETypHI), TPUHAJICKAIINE KIIACCY.
MeTton kjacca BBI3BIBACTCS KOHKPETHBIM DJK3EMIUIAPOM Kilacca W TPHUBSI3aH K
OMHMCAHUIO U CTPYKTYype Kiiacca.

Coolmienne (message) - 3TO MPAKTHYECKH TO KE CamMoe, YTO U BBI3OB
byHkuuii B oObryHOM mnporpammupoBanur. B OOII o00buHO ymoTpeOmseTcs
BBIpaX€HUE "MoCiaTh coo0IIeHne" KakoMy-11u00 00bekTy. [Tonstue "coobmenue"
B OOII M0xHO 00BSCHUTH C TOUKHU 3peHus ocHOB OOII: MbI He MOYKEM HaAIPSIMYIO
U3MEHUTh COCTOSIHHE OOBEKTa M JOJKHBI KaK Obl TOCHaTh COOOIICHHE OOBEKTY,
YTO MBI XOTHM TaK U TaK M3MEHUTH €ro cocTtosiuue. OOBEKT caM MEHSET CBOE
COCTOSIHHE, & MBI TOJIBKO €r0 TIPOCUM 00 3TOM, IMOCHLIask COOOIICHHUS.

Hukancynayusa - 370 MEXaHU3M, KOTOPBI OOBEIUHSET TaHHBIC U METOJBI,
MaHUITYJIUPYIONINE STUMH JTaHHBIMHU, W 3aIIUIIAET U TO W JPYro€ OT BHEIIHETO
BMEIIIATEIbCTBA WJIM HEMPABUIBLHOTO HCIIONB30BaHUsA. Korga MeTtonbl W JTaHHbBIC
00BEIUHSIIOTCS. TAKUM CIIOCOOOM, CO3aeTCSI OOBEKT.
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[TpuMeHsiss MHKANCYIAINIO, KaK Obl, BO3BOJUM KPEIMOCTh, KOTOPAs 3aIIHUINacT
JaHHBIE, MPUHAJJIEKAIIUE OOBEKTY, OT BO3MOXHBIX OIIMOOK, KOTOPBHIE MOTYT
BO3HUKHYTh IpPHU MPSMOM JIOCTyNE€ K 3TUM JaHHbIM. Kpome Toro, npumeHeHue
ATOTO MPUHIUIIA OYE€Hb YACTO IMOMOTAET JOKAIM30BaTh BO3MOXHBIE OLIMOKHU B KOJIE
nporpammbl. MHKancynsius nojpasymeBaeT moji co0oil ckpeiThe AaHHBIX (data
hiding), 4TO MO3BOJISIET 3AUTUTH 3T JIAHHBIE.

[IpumepoM mOpUMEHEHUs MNPUHIMNA WHKANCYISIUU SBISIOTCS KOMAaHJIbl
noctymna K (aiimam. OOBIYHO JOCTYN K JaHHBIM Ha JUCKE MOXXHO OCYIICCTBUTH
TOJILKO Yepe3 crenuaibHbie (YyHKIMU. BBl HE uMeeTe mpsAMOon JOCTYI K JaHHBIM,
pa3MeIIeHHbIM Ha AWCKe. TakuMm o00pa3oM, JaHHBIE, pa3MEIIEHHbIC Ha JHCKE,
MOXXHO paccMaTpuBaTh CKPBITBIMU OT MPSIMOTO BMelIaTenbcTBa. JlocTynm Kk HUM
MOKHO TOJTYYUTh C TIOMOIIBIO CIEIUATbHBIX (YHKIIUH, KOTOPBIE TIO CBOEH poJr
CXOKH C METOJIaMU OOBEKTOB.

Hacneoosanue - 310 nipoliecc, IOCPEICTBOM KOTOPOTO, OAUH OOBEKT MOXKET
HaCJIeI0BaTh CBOMCTBA JAPYroro o0ObekTa U A00aBISATh K HUM YepThl, XapaKTepHbIe
TOJILKO JIJIsl HETO.

Hccnenosareny BO MHOTMX OOJIACTSAX €CTECTBO3HAHMS TPATAT JIbBUHYIO
JIOJIF0 BPEMEHM Ha KJIACCU(PUKALUIO OOBEKTOB B COOTBETCTBUU C ONPEICICHHBIMU
0COOCHHOCTSIMU. JI711  KMBOTHBIX, pPACTEHUH CYIIECTBYIOT CHeEIHalbHbIC
OPUHIUIBL KJaccuuUKalMM W pa3OMeHHs] Ha KIAacChl, MOJAKIACCHI, BHUIBI U
NoJBUIIBI U T.J. B pe3ynbrate oOpasyeTcsi CBOETO poja MEpapXxusi WIH JEPEBO C
OJHOW 00Iel Kareropueidl B KOpHE M MOAKATETOPHUSIMH, Pa3BETBISIOLIMMUCS Ha
MOJIKATETOPUH U T.]I.

[TerTasice mpoBecTH KiIacCU(PHUKAIUIO HEKOTOPHIX HOBBIX KWUBOTHBIX WITU
00BEKTOB, MBI 3a7]a€M CJIEIYIONINE BOMPOCH: B WeM CcXOACTBO 3TOTO OOBEKTa C
npyrumu o0beKTamu o61iero kiacca? B uem pazmnuuns?

Kaxnpiii kjacc uMeer HaOOp MOBENEHUN M XapaKTEPUCTUK, KOTOpBIE €ro
onpenenstoT. bonee BhICOKUE YpPOBHU ABIISIOTCS Oojee oOmmmMu. Kaxipiii ypoBeHb
sBisieTcst Oosee crnenupuyueckuM, 4eM MpeblAylIIuidl ypOBEeHb U MEHEee OOIIUM.
Korma xapakrepucTuka orpenesieHa, BCe KaTeropuM HUXKE 3TOrO OIpenesieHus
BKJIIOUAIOT ATy XapakTepucTuky. [losTomy, korna Mbl FTOBOPUM PO TOTO WJIA UHOTO
KOHKPETHOTO Tpe/CcTaBUTeNs Kiacca (oTpsga, BUAA W T.J.), TO HaM HE HaAO
rOBOPUTH PO €ro oOumMe OCOOCHHOCTH, XapaKTEpHbIE JJIsi 3TOro Kiacca, a
TOBOPHUM TOJIBKO TIPO €ro crienuduaeckne 0COOEHHOCTH B paMKax 3TOTO Kjacca.

CMBICIT U YHUBEPCATBLHOCTh HACJIEIOBAHUS 3aKIII0YAETCSI B TOM, YTO HE HAJ0
KKl pa3 3aHOBO (C HYNSI) ONWCHIBATH HOBBIM OOBEKT, @ MOXKHO YyKa3aTh
pomutenst (0a30BBIM KJIACC) W OMHUCATh OTIMYUTEIBHBIE OCOOECHHOCTH HOBOTO
Kiacca. B pesymbrare, HOBBIM 00BEKT OylAeT o007agaTh BCEMH CBONCTBAMU
POIUTENBCKOTO  KJIacca IUTFOC CBOMMH  COOCTBEHHBIMH  OTIWYUTEIHHBIMU
0COOCHHOCTSIMH.

[Ipumep: Cozmaaum 0a30BbIA KiIacc "TpaHCHOPTHOE CPEACTBO", KOTOPBI
YHUBEpCaJeH /JIi BCEX CPENCTB MEpelBMKEHUss Ha 4-X Kojecax. JTOT Kiacc
"3HaeT" Kak JBUTalOTCS KOJIECA, KAK OHU MOBOPAYMBAIOT, TOPMO3AT U T.JI. A 3aTeM
Ha OCHOBE 3TOr0 KJjlacca CO3JaJuM KJacc "JIErkoBOW aBTOMOOWIB", KOTOPBIN
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yHacleoyeM W3 Kiacca 'TpaHcnopTHOe cpencTBo". IlockoibKy HOBBIM Kiacc
ABJISIETCSl HACJIEHUKOM KJjacca "TpaHCIOPTHOE CPEACTBO', TO Kiacc 'JIErkoBOil
aBTOMOOMJIB" yHACJeI0BaJl BC€ OCOOCHHOCTH KJlacca "TpaHCIOPTHOE CPEACTBO" U
B 3TOM CJlyyae He HaJ0 B OYEPEHOI pa3 ONMMCHIBATh KaK JBUTAIOTCS Kojieca U T.J.
[locme mocTpoeHusi kiacca '"JErkoBo aBTOMOOWIIB" MOXHO 100aBUTH
0COOCHHOCTH MOBEJCHUS, KOTOPbIE XapaKTEPHbI JJIs JIETKOBBIX aBToMoOMIel. B To
KE BpEMSi MOXKEM B35Th 3a OCHOBY 3TOT K€ KiacCc "TpPaHCHOPTHOE CPEACTBO" U
MOCTPOUTHh  Kjacca 'rpy3oBbie  aBromoOwnu". OmnucaB  OTIMYUTEIHHBIC
OCOOCHHOCTH TPY30BBIX aBTOMOOWJIEH, MOMYy4yUM YK€ HOBBIA Kiacc '"Tpy30BbIe
aBTOMOOMIN". A, K IpUMEPY, HA OCHOBAHUU KJjacca "Tpy30BOi aBTOMOOMIB" yxke
MOYKHO OIHUCaTh OINpPEEICHHBIN MOJKIAcC IPy30BUKOB U T.A. TakuMm oOpa3zom, He
HAJ0 KaXJbli pa3 omnucbiBaTh Bce 'c Hyns". B 3ToM M 3akirodaercss NIaBHOE
IPEUMYIIECTBO HCIONb30BaHUS MeXaHu3Ma HacienoBaHus. CHauana gopmupyem
POCTOM 1IabJIOH, a 3aTeM BCE YCIIOXKHSIS M KOHKPETU3UPYS, TOITAITHO CO3/Jae€M BCE
OoJee CIIOKHBIN 111a0JI0H.

B nanHoM ciydae ObUT MPHUBEAECH MPUMEP MPOCTOrO HACHEAOBAaHUS, KOT/AA
HacJeI0BaHUE MPOU3BOAUTCS TOJIBKO U3 OAHOTO Kiacca. B HEKOTOPBIX OOBEKTHO-
OPUEHTHUPOBAHHBIX  S3bIKAX MPOTPAMMHUPOBAHMS  OIPEACIIEHBl  MEXaHU3MbI
HACJIeI0BaHHUs, MO3BOJISIONIME HACJIEN0BaTh M3 ONHOro U Oojee kiacca. OmHako
peanuzanusi NOJOOHBIX MEXaHMW3MOB 3aBUCST OT CaMOI0 IMPUMEHSEMOIO S3bIKa
OOII. Kpome TOro, cieayer OTMETHUTb, YTO OCOOCHHOCTH peaju3alluu Jake
IPOCTOrO HACIEI0BaHUs MOTYT pa3zinudarbes oT si3bika OOII K S3bIKYy.

B omnwucanusax s3sikoB OOIl nmpuHsATO Kiacc, U3 KOTOPOrO HACIEAYHOT
Ha3bIBaTh POJUTEIHCKUM KilaccoM (parent class) miam ocHOBOM kiacca (base class).
Kmacc, xoropblii molyyaeM B pe3ylbTaTe HacleJOBaHUS, Ha3bIBAETCA
nopoxaeHHbM kiaccoM (derived or child class). Pomutenbckuii kmacc Bcerna
cuutaetcs Oosnee oOmMM U pa3BepHyThIM. [lopoxkaeHHBIN e Kiacc Bceraa Oolee
CTPOTUH W KOHKPETHBIM, YTO JellaeT ero 0ojee ynoOHbIM B MPUMEHEHHH MpU
KOHKPETHOU pean3aluu.

OOII - 510 nipoliecc MOCTPOCHUS UEPAPXUU KIIACCOB. A OHUM U3 Haubosee
BaxHBbIX cBOMCTB OOII siBisieTcss ME€XaHU3M, 1O KOTOPOMY THIIbI KJIACCOB MOTYT
HACJIeI0BaTh XapaKTePUCTUKHU U3 00Jee MPOCThIX, OOIIMUX TUIOB. JTOT MEXaHU3M
Ha3blBaeTcs HacinenoBaHueM. HacnenoBanue oOecrnieynBaeT 0OMHOCTh (DYHKIUH, B
TO %€ BpeMs JOIMyCKasi CTOJIbKO OCOOCHHOCTEH, CKOJIBKO HE00X0TUMO.

Ionumopguzm — 310 CBOWCTBO, KOTOPOE MO3BOJSIET OJHO U TOXKE UM
WCII0JIb30BATh JIJIsl PEIICHUSI HECKOJIbKUX TEXHUYECKH Pa3HbIX 3ajau.

B oOmeMm cwmpicne, koHmenmueid momuMopdusMa SBISETCS wuuaes "OnuH
uHTepdeic, MHOKECTBO METOMOB". DTO 0O3HAYAET, YTO MOXKHO CO3/1aTh OOIUN
uHTepdelic Ay rpynibl OJIU3KUX MO CMBICTY JCHCTBHIA.

[IpeumyiiecTBoM noauMop@u3Ma SIBISIETCS TO, YTO OH MOMOTaeT CHUXKATh
CIOXHOCTh IpOrpamM, paspelias HCIOJb30BaHUE OIHOro uHTepdeiica ms
€IMHOr0 Kjlacca AeHCTBUUA. BBIOOp KOHKPETHOro ACHCTBUS, B 3aBUCUMOCTH OT
CUTYalllH, BO3JIAraeTcsi Ha KOMITUJISITOP.

[TpumenutensHo k OOII, nensto nonumopdusma, sBISIETCS UCIOIb30BAHUE
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OJTHOTO HMMEHHU Ui 3aJaHus OOIIMX A Kiacca aeiictBuil. Ha mpaktuke 31O
03HA4YaeT CHOCOOHOCTh OOBEKTOB BBIOMpATh BHYTPEHHIOIO MpoleAypy (MeTon)
UCXOJSl U3 TUIIA JaHHBIX, IPUHSATHIX B COOOIICHUH.

IIpencraBpre, 4TO HY)KHO OTKPBITh 3aMOK M Y HAC €CTh CBA3Ka KiIroueu. J{ms
TOTO, YTOOBI OTKPBITH JBEPb MBI NEPEOUpPAEM OIMH KU 32 JPYI'MM IIOKa HE
HaiineM noxaxoxdmuil. T.e. korga mabmoH 3aMKa COBHAaJaeT ¢  I1a0JIOHOM
apaMeTpoB KJIFOYa, 3aMOK OTKpPBIBAETCS. AHAJIOIMYHO paboTaeT KOMIMISTOP IpU
HaJIM4ue HECKONbKUX (yHKIui. OH MOCIEIOBaTENbHO MPOBEPSET MIA0IOHBI
(GyHKIMIA ¢ OTHUM M TE€M K€ UMEHEM T0Ka HE HailIeT MOIXOSIIHA.

Mexanusm pabotsl OOIl MOXXKHO ommcaTrh TPUMEPHO TaK: MPH BBI30BE TOTO
WJIM MHOTO METO/A KJlacca CHadajla MINETCs METOX y caMoro kimacca. Ecinu meron
HalJIEH, TO OH BBIIIOJIHAETCS U MOMCK 3TOr0 METOAAa Ha 3TOM 3aBepiiaercs. Ecin
K€ METoJ] He HaijeH, To oOpamiaeMcs K pPOAUTEIBCKOMY KIACCy U HILEM
BBI3BAHHBIM MeETOA y Hero. Eciau HaliieH — mocTynaeM Kak IIPU Hax0)KJICHHUU
METOJ]a B CaMOM KJ1acce. A eciii HET - IPOAOJDKAEM AAIBHEUIINNA IOUCK BBEPX 10
UEPAPXUUECKOMY JIepeBY. BIUIOTH 10 KOpHS (BEpXHEro Kjlacca) UEPAPXUH.

2.2 CuHTakcuc o0LABJIEHUA KJIacca

Knaccet C# — 510 1mablioHBI, MO KOTOPHIM MOXHO CO3[aBaTb OOBEKTHI.
Kaxnapiii 0OBEKT COACPXKUT JAaHHbIE M METOAbI, MAaHMITYJUPYIOLUIUE 3TUMHU
nanHbiMu. Kitace onpenensier, kakue 1aHHbIe U KaKyto (YHKIIMOHAJIbHOCTb MOXKET
UMETh KaX/blil KOHKPETHBIA 00BEKT (IK3eMILIsIp) 3TOro Kiacca. Hanpumep, kinace,
NOPEICTABISAIOIINNA CTYIEHTa, MOXET ONpEAeNATh Takue nois, kak studentID,
firstName, lastName, group, 1 T.1. KOTOpbIE HYXHBI JUUIs1 XpaHEHUsI HH(OpMaLUKU O
KOHKPETHOM CTYJ/IEHTE.

Krnacc Takke MOXeT omnpenenaTh (QyHKIHOHAIBHOCTh, KOTOpas paboTaer ¢
JAaHHBIMU, XPaHAIIMMHUCA B 3TUX MOJIAX. BBl cozgaere sK3eMILIsAp 3TOro Kiacca Jis
NPEICTaBICHUA KOHKPETHOTO CTYACHTA, YCTAHABIMBACTEe 3HAUYCHHUs TMOJeH
AK3EMILISIPA U UCHOJb3yeTe ero (pyHKIMOHAIBHOCTh. [Ipu co3manum Ki1accoB, Kak
U BCEX CCBUIOYHBIX THUIOB — UCMOJB3YETCs KIIFOYEBOE CJIOBO NEW ISl BBIACICHUS
namsITH TOJ SK3eMIUsip. B pesynbrare 0OBEKT cO3AacTCS M UHUIHAIU3HPYETCS
(4MCIOBBIE MOJSI HHULIUATU3UPYIOTCS HYJISIMH, JIorndeckue — false, ccputounbie — B
null u T.71.).

CuHTakcuc oObSIBIICHUS U HHULIMATU3ALUHU KJlacca:

[cmenmudukarop][Mogudurarop] Class <ums Kiaacca>

{
[cnemudukarop][Mogudukarop] THO <uMms moJsil>;
[cnemudukarop][Mogudukarop] THI <UMS MOJISA2>;
[cnenudurarop][Mogudpukarop] Tun <Meroal()>
{ee}
[cnenndpukarop][monupukarop] Tunm <Metox2()>
{ee}

}
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[Tpumep OOBSIBICHHS Kilacca OMMCHIBAOIIETO CTY/ICHTA!
class Student

{
public int studentID;
public string firstName;
public string lastName;
public string group;
b
class Program
{
static void Main(string|[] args)
{
Student st1;
st]l = new Student();
Student st2 = new Student();
b
b

JlocTyn K MOJMISIM M METO/IaM KJlacca OCYLIECTBIISIETCS 4epe3 «.» H3- MOJ
oObekTa Kiacca. JlocTym K COIEpXHMOMY Kjlacca BHE €ro TpaHMII,
OCYILIECTBISIETCS TOJILKO K OOIIEAOCTYIMHBIM JaHHBIM. OCTalbHBIE OCTAIOTCS
WHKAICYTHPOBAHHBIMHU.

2.3 CienupuKaToOpsbI A0CTYNIA

C nomol1po crnenupuKaTopoB A0CTya MOXKHO PErYIUPOBATh JOCTYIHOCTD
HEKOTOPOI'O TUIIA WM JIAHHBIX BHYTPH THUIIA.

[Ipu ompenenenun Kinacca ¢ BUAMMOCTBIO B paMkax ¢aiina, a He APYroro
KJIacca, €ro MOXXHO cJlieJaTh OTKpPbITBIM (public) win BHyTpeHHuM (internal).
OTKpBITBIA THI JOCTYNEH JI000MYy KOAy Jt000il cOopku. BHyTpeHHHMIl Kiacc
JIOCTYTIEH TOJBKO M3 COOpKH, rae oH ompeaeneH. [lo ymonuanuto kommunsitop C#
JieJIaeT KJIacc BHYTPEHHUM.

[Ipu onpenenennu wieHa kiacca (B TOM YHCIIE BIOKEHHOTO) MOXKHO YKa3aTh
cnerudukaTop 1ocTymna K wieHy. Crnenu@uKaTopsl ONpenessioT, Ha KaKue YICHBI
MOXKHO CChUIaThCS U3 Kojma. B oOmesi3bikoBoi cpene BbimosiHeHus (Common
Language Runtime, CLR) omnpeneneHn cBoii Ha0Op BO3MOXHBIX CHEIU(DUKATOPOB
JIOCTYTIa, HO B KaXKIOM SI3bIKE ITPOTPAMMHUPOBAHUSI CYIIECTBYET CBOM CHHTAKCHUC U
TepMUHBL. PaccMOTpUM crieli(puKaTOphl ONpPEESIoNe YPOBEHb OTPaHUUYECHUS —
OT MakcUMaJIbHOTO (private) 10 MmunuManbHoro (public):

private — TaHHbIE TOCTYIHbBI TOJIBKO METOAAM BHYTPH KJIacca M BIOKEHHBIX
B HETO KJ1accam,

protected — naHHble JOCTYNHBI TOJBKO METOJlaM BHYTpPU Kiacca (U
BJIIO)KEHHBIM B HETO KJIacCaM ) WJIM OJTHOM U3 €TO IPOU3BOAHBIX KJIACCOB,

internal — nanHple TOCTYIIHBI TOJIBKO METOAAM B cOOpKe
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protected internal — nanHbie JOCTYMHBI TOJBKO METOJIaM BJIOKEHHOTO WJIU
IIPOU3BOJIHOTO THIA Kjlacca U JII0ObIM METoJIaM COOPKH,

public — nanHble JOCTYITHBI BCEM METOJIaM BO BCeX COOpKax.

JlocTyn K uieHy Kjacca MOXHO IOJY4YUTh, TOJIBKO €CJIM OH OIpPEIENICH B
BUIMMOM Kiacce. To ectb, ecinu B cOopke A ompeneneH BHYTPEHHUHM Kiacc,
UMEIOIINNA OTKPBITBIM METOJ,, TO Ko cOOpku b HEe CMOXET BbI3BATh OTKPBITHIN
METO/I, MOCKOJIbKY BHYTPEHHHUM Ki1acc cOOpkU A He nocTyneH u3 b.

B mnpouecce KOMIWISUMK KOJA KOMIWJISITOP HPOBEPSET KOPPEKTHOCTH
oOpaieHusi koga K kinaccam U uieHam. OOHapyXHB HEKOPPEKTHYIO CCBUIKY Ha
KakHe-1100 KIacChl WM YWIEHBI, BBIIA€TCS OMIMOKA KOMIMIIALINU.

Ecnu He yka3aTh siBHO cienudukarop qocryna, komnwiarop C# BeiOepeT 1o
YMOJTYAHUIO 3aKPBITHI — HanboJee CTPOruil U3 Beex.

Ecin B mpou3BOAHOM Kjacce Mepeomnpenensercs uwieH 0a30Boro —
xommuiATop C# motpelyet, yToObl y WIEHOB 0A30BOr0 M MPOM3BOIHOIO KJIACCOB
ObLT OIMHAKOBBIN crienudukarop gocrtyna. [Ipu HaciegoBanuu 6a30BOMY Kiaccy
CLR no3BoJisieT mOHMXaTh, HO HE MOBBIIIATh YPOBEHb JIOCTYMA K YJICHY.

2.4 Iloas Kiacca

Ilone — 310 nepeMeHHast, KOTOpask XpaHUT 3HAYEHUE JIF0OOr0 CTaHIapTHOIO
TUIIA WM CCBUIKY Ha ccbulouHbIl Tun. Ilpu oOBsBIeHMHM m1OdEH MOryT
yKa3bIBaThCA CIEIYIONINE MOIU(DUKATOPHI:

e Ecnu moaudukarop He yKa3bIBaTh, TO 3TO 03HAYAET, YTO MOJIE€ CBSI3aHO
C 3K3EMILIAPOM KJjlacca, a He CaMHM KJIaCCOM.

e Monudukarop static — 03HadaeT, 4TO MoJIe ABJISAETCS YaCThIO Kilacca, a
HEe 00bEKTa.

e Monudukarop readonly — o3Hagaet, 4to noje OyIET UCIOIB30BaThCS
TOJIBKO JJII YTE€HHSA M 3alUCh B IMOJE Pa3pellaeTcs TOJbKO M3 Koaa
MeTOAa KOHCTPYKTOpa MO0 cpa3zy npu 0ObSIBICHUU.

CLR noaaepxxuBaeT u3zmeHsieMble (read/write) u Heusmensiembie (readonly)
noJi1. boIbIIMHCTBO MOJNEel — U3MEHsAEMbIE. JTO O3HAYaeT, YTO 3HAYEHUE TAKHUX
N0JIE MOYKET MHOTOKPAaTHO MEHSTBCSI BO BpeMsl HCIIOJHEHUS Koja. HensmeHsembie
MOJIS CPOJHM KOHCTAaHTaM, HO SBISIIOTCS Ooyiee THOKMMH, TaK Kak 3HAYCHHE
KOHCTAHTaM MOXHO 3aJaTh TOJBKO IPHU OOBSABICHHUM, @ Y HEU3MEHSIEMBIX MOJIEH
3TO €II€ MOXHO clenarb M B KOHCTPYKTOpax. BaxHO IOHMMAarh, 4YTO
HEU3MEHHOCTb IT0JII CCBUIOYHOIO THIIA 03HAYAaeT HEM3MEHHOCTh CCBUIKH, KOTOPYIO
OHO COJIEPIKUT, HO TOJIBKO HE 00BbEKTa, Ha KOTOPYIO 3Ta CChUIKA yKa3bIBaeT. To ecTh
IIEPEHANPABUTh CCBUIKY Ha JAPYro€ MECTO B IIAMSTH Mbl HE MOXEM, HO U3MEHUTH

3HaYCHHE OOBEKTa, HAa KOTOPBIM YKa3bIBa€T CCHUIKA — MOXEM. 3HA4YCHUS
HEU3MEHSEMBIX TI0JICH 3HAYMMBIX THIIOB — U3MEHSTh HE MOYKEM.

ITpumep:

class MyClass

{

public readonly int varl = 10;
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public readonly int[] myArr={1,2,3 };
public readonly int var2; // uanumnanu3zanus readonly
// monst ipy OOBABICHUT

public MyClass(int 1)
{
var2 = 1; // nannmanu3anus readonly
} // OJIsE B KOHCTPYKTOPE
b
class Program
{
static void Main(string|[] args)
{
MyClass obj = new MyClass();
obj.var = 100; // Ommbka
obj.myArr = new int[10]; // Ommbka
obj.myArr[0] = 11; //OmmOKHu HET
b
b

Ecnu oObsiBISIETCS CTaTUYECKOE IM0JI€, TO OHO MNPUHAMICKHUT KIAcCy B
IEJIOM, @ HE KOHKPETHOMY 00BbeKTy. VI COOTBETCTBEHHO MOMYyUUTh TOCTYII K TAKOMY
00BEKTY MOXHO TOJIBKO M3-TI0J] KJIacca, UCMOJb3Ys CIASNYIONINI CUHTAKCHUC:

<Umsa knacca>.<umsa nona>

Hanpumep, ects kiacc Bank. B stom kmacce Oymer crarmueckoe mose

balance. CeiMuTHpYeM CHTYyaIuio, KOrJa B JIIOOOM (uinaie 6aHKka MOXKHO Oymer

TIOJIOKUTH JICHBI'Y Ha JISTIO3UT WJTU B35Th KpeauT. [1ycTth Bce umansr paboTaior ¢
OOIIMM CUETOM.

class Bank

{
b

class Program

{

public static float balance = 1000000;

static void Main(string|[] args)
{
Bank filiall = new Bank();
Bank filial2 = new Bank();
Console.WriteLine("1-omy ¢pumany noctymao {0:C}",
Bank.balance);
Console.WriteLine("2-omy ¢unuany nocrymnuo {0:C}",
Bank.balance);
Console.WriteLine("B 1-om ¢unuane B3sum KpeauT Ha
100000" + ", octanock {0:C}", Bank.balance-=100000);
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Console.WriteLine("2-omy ¢punuany goctynuo {0:C}",
Bank.balance);

Console.WriteLine("B 2-om ¢unuane B3suv KpeauT Ha

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

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

Console.WriteLine("B 1-om ¢unuane oTkpbliu Aeno3UT Ha "

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

Pe3ynbraT BBIMOIHEHUS IPOTrPAMMbI H300paXKeH Ha pUCYHKe 2.2.
EX C\Windows\system32\cmd.exe |5E|éj

1-oMy PMAaMaay poctyndHo 1 000 QDO O0p .

2—0oMy PHAMaay pocTyndo 1 000 000, 00p .

B 1-0oM PMAMAaAe B3AAM KpenuT Ha 100000, octasoce 700 @O0,.00p.
2—0My PHaAMaay pocTyndo 700 0DO0O.00p.

B 2-0M PMAMAaAe B3AAM KpenuT Ha 200000, octasoce 700 @O0,.00p .
1—-0MYy DHAHAAY pocTynHo 700 0O0.00p.

B 1-0M dHAMAAE OTHpHAM Aeno3MT Ha 200000, octasoce 700 0ODO,00p.

[laA NpoOROAKEHHA HAXHMHTE ANGEYN KAABMWY . .

Puc. 2.2 Pe3ynbTar BbINOJIHEHUS POTPAMMBI.

2.5 MeToabl Kjacca

Onucanue MmetToaa

Bce ¢ynkuum B s3pike C# 00s3aTe€IbHO JOJKHBI OMPEAENSATHCS BHYTPU
KJIACCOB WJIM CTPYKTyp. Kaxxaplii MeTos AOKeH ObITh OOBSBICH OTAEIBHO Kak
oOmmenocTynuplii unu npuBatHelid. To ecthb Onoku public:, private: s
TPYNIMPOBKYA HECKOJBKMX METOJOB HCIIONb30BaTh Henb3s. Bce mertomsr C#
OOBABIISIIOTCSL U ONPEIEISIIOTCS. BHYTPU OIPENENeHUs] Kilacca, TakuM o0pa3oM
HEJb3s OTAEIUTh PEeaIn3alyo0 METOAA OT OOBSBICHMUS.

Omnpenenenne MeToJa COCTOUT M3: CIEUU(UKATOPOB U MOAUPUKATOPOB,
TUIIA BO3BPALLAEMOI0 3HAYEHHUS, 32 KOTOPBIM CIEAYeT HMMs METOJa, CIIHCKA
apryMEHTOB (€Clii OHM €CTh), 3aKJIIOUYEHHbIX B CKOOKM, W Tela METo/a,
3aKJIFOYEHHOTO B (PUTYpPHBIE CKOOKHU:

[cnenndukaropsl| [MoguduKaTopbl] TUIL _BO3BpaTa
<HUms Mertoaa>([nmapametpsnli])

{

// Tesio MeToxa

}

Jlo6aBum B kiacc Student (omucanHbBIN BhIIe) MeToa. [Ipu sToMm caemaem
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BCE MOJISI KJIacca 3aKpbIThIMU. VCONb3ysl MPAaKTUKY COKPBITHUS JAHHBIX Kiacca U
MPEIOCTABICHUS OTKPBITBIX METOJOB MO paboTe ¢ ATUMHU JIaHHBIMU, TEM CAMbIM
NOJIZIEPKUBACTCS MPUHIUIT MHKATICYJISIIIUU JIAaHHBIX U YMEHBIIAETCS BEPOSATHOCTH
HEKOPPEKTHON padOThI TPOTPaMMBI.

class Student

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

Pe3ynbTaT BRINOIHEHUS TPOrPAMMBbI M300paKEH HA PUCYHKE 2.3.
BN C\Windows'\system32\cmd.exe | = | =] |&I

MeTa
NaAa NPOOOAMEHHA HAKMHTE ANGYN KAABHWY .

P I I

Puc. 2.3 Pe3ynbrar BEIIOJHEHHSI IPOTPAMMBI.

Jlis paGoThl CO CTaTWYECKUMHU TIOJSMH — OBUIM BBEIEHBI CTAaTUYECKHE
METOABI. DTH METONbI, KaK M CTaTHMYECKHE TOJs, NMPHUHAJIeKAT KIaccy, a He
o0bekty. OHM HCKIIOUAlOT BO3MOXKHOCTH BBI30BA U3-TIOA OOBEKTA U
COOTBETCTBEHHO HE PabOTAIOT C HECTATUYECKUMU TIOJISIMH.

[Ipenmonoxum, 94TO BCE CO3MaBacMbIe HAMH CTYICHTHI OYIyT CTYICHTaMH
Tiom['Y m poGaBum B Ham kiacc Student crarmueckoe mose, KOoTopoe Oymer
colepkarb MMsl ydyeOHOTo 3aBefieHUs. UT0O moje Hemb3s ObUIO0 W3MEHHTHh —
CIeNaeM €ro 3aKpbIThIM M MO3BOJUM cTaTuueckomy metony ShowUniversity
paboTarh ¢ HAIIUM TOJIEM B PEKUME UTCHUSI.

class Student

{
private static string UniversityName = "Trom[ ' V";
// cTapble Mol U METOABI OCTAIOTCs 0€3 U3MEHEHUs
public static void ShowUniversity()
{ Console.WriteLine(UniversityName); }
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}

class Program

{

static void Main(string[] args)
{ Student.ShowUniversity(); }

b

Pe3ynbTaT BRIMOIHEHUS TPOrPaMMbl U300pakeH HA pUCYHKE 2.4.

-

B C\Windows\system32homd exe | = =] |i‘3-]

Twl™
Man npoaoAMEHHA HAMMMTE ANGYN KAABMWY .

Puc. 2.4 Pe3ynbTaT BEIIOIHEHUS TPOTPAMMBI.

Ilepenaya mapamerpos

[Tpu BBI30BE METO/IA BBITIOTHSIOTCS CICAYIOMINE ACHCTBHS:

1. BeraucnsitoTcst BEIpaXSHHMsI, CTOSAIINE Ha MECTE apTyMEHTOB.

2. Beigensercs namMsTh MO MapaMeTPhl METOJIa B COOTBETCTBHUH C UX THUIIOM.

3. Kaxxpomy 13 mapamMeTpoB COMOCTABIISIETCS] COOTBETCTBYIOIINUN apTyMEHT.

4. BeITIOTHSAETCS TEJIO METOIA.

5. Ecam mMeTtox Bo3BpaliaeT 3Hau€HHE, OHO IEpPEeNaeTcs B TOYKY BBI3OBA,
€CJIM METOJ MUMEET THUIl void , ynpaBiieHHE NEPENAETCs Ha ONEPATOp, CIEIYIOIIUI
1OCJIE BBI30BA.

[Ipu 3TOM TIpOBEpsiETCS] COOTBETCTBUE TUIIOB apryMEHTOB U MapaMETPOB U
npu HEOOXOAMMOCTH BBIMIONIHSAETCA MX MpeoOpa3oBanue. [Ipm HecooTBeTCTBUU
TUIIOB BBIJJACTCS IMAarHOCTUYECKOE COOOIIIEHHE.

[lapameTpsl, yka3plBaeMbleé B 3aroJioBKE METOAA IPU €ro OMHCAHHH,
Ha3bIBAIOTCS (POPMATBHBIMU MTApaMETPAMH.

[TapameTpsl,  yKa3blBacMble TpU  BBI30BE  METOJa,  HAa3bIBAIOTCSA
(haKTHIECKUMU TTapaMeTPaMH.

KoppekTHOCTh mepemaun TapaMeTpPOB TapaHTHPYETCs COOMIOACHUEM
MOpsZIKA TEPEUYMCICHUS B 3aroJloBKE METOAa W COBMECTUMOCTBIO  TIO
NPUCBANBAHUIO MEXAY COOTBETCTBYIOIIUMH (PAKTHUYCCKUMH U (HOpMaTbHBIMU
napaMeTpamH.

CymecTBylOT JBa crocoba Mepeiayd MapamMeTpoB: MO 3HAYCHHIO M 10
ccpuike. Korja nepeMenHasi mepeaacTcesi Mo CChUIKE, BBI3IBAEMBIN METO/ MOJIydaeT
caMy IEpEMEHHYI0, MO3TOMY JI0Oble H3MEHEHHs, KOTOPBIM IPOU3BOASATCS Haj
NEPEeMEHHOI BHYTpU METOJIa, OCTAHYTCSl B CHJIE MOcie ero 3aBepiueHus. C apyroi
CTOPOHBI, €CJIM TepEeMEHHasl MepelaeTcsl MO0 3HAYCHHIO, TO BBI3BIBAEMBIM METOJ
MOJTy4YaeT KOMHUIO 3TOM MePEMEHHOM, U COOTBETCTBEHHO BCE U3MEHEHUS B KOITUU 110
3aBepIICHUH MeTona OyayT yTepsHbl. [ CIOXKHBIX THIIOB JAaHHBIX Iepeaada o
cchulke Oosiee d(deKTUBHA u3-3a OOJBIIOTO 00beMa JaHHBIX, KOTOPBIN
MPUXOAUTCS KOMMPOBATH MIPH TMepeiaue Mo 3HAYCHHIO.
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[Ipu mepemade mapaMeTpoOB HYKHO OBITh OCTOPOXHBIM B OTHOIICHHUH
CCBUTOYHBIX THMOB. [OCKONBKY TepeMeHHasi CChUIOYHOTO THIIA COJEPIKUT JIHUIIb
CCBUIKY Ha OOBEKT, TO HMMEHHO CChIJIKa OyleT CKONMHMpPOBAaHA TMIPH Iepeaade
napaMeTrpa, a He caM OOBeKT. To ecTh W3MEHEHHs, MPOW3BEIECHHBIE B CAMOM
00BbeKTe, COXpaHATCSA. B omMgme OT OTOro mMepeMeHHbIE THMA 3HAYCHHN
JCHCTBUTENLHO COAEpXkKAT JaHHBIC, MMO3TOMY B METOJ IEPENaeTCs KOMHsI CaMHUX
naHHBIX. Hampumep, mepeMeHHas a mepenacTcsi B METOJ] TI0 3HAYCHHIO, W JIIOObIC
W3MCHCHHS, KOTOpPBIE CJIEJTaeT METOJ, C COOTBETCTBYIOIIMM IEPEMEHHON a
dbopMambHBIM  TIAPAMETPOM, HE H3MEHAT 3HAYCHHWS TEpeMEeHHoW a. B
IIPOTUBOIIOJIOKHOCTH 3TOMY, €CIIM B METOJ] TIEPEIaCTCS MACCHUB WJIH JTFOOOU JIPYron
CCBUIOYHBIN THII, TAKOW KaK KJIACC, TO MU3MEHEHUS, C/IeJIaHHBIC TP BBITIOJHCHUN
TeJa MeTo/a, OyIyT OTPaKeHBI B NCXOTHOM OOBEKTE MaCCHBA.

IIpumep:

class Program

{

static void MyFunctionByVal(int[] myArr, int 1)

{ myArr[0] = 100; 1=100; }

static void Main(string[] args)

{
inti1=0;
int[] myArr={0,1,2,4 };
Console.WriteLine("i= {0}", 1);
Console.WriteLine("MyArr[0] = {0}", myArr[0]);
Console.WriteLine("Bs1zoB MyFunction");
MyFunctionByVal (myArr, 1);
Console.WriteLine("i= {0}", 1);
Console.WriteLine("MyArr[0] = {0}", myArr[0]);

}

Pe3ynbTaT BRIMOIHEHUS TIPOrPAMMbI M300paKE€H HA PUCYHKE 2.5.

BEY C\Windows\system32vemd.exe | = | =l |ﬁj

i =0 -
MuyfArr[O] = 0
EHBDB MyFunction

i =
MyAr»[0]1 = 100
MaA NPpoOROAMEHHA HAXMHTE AKEYD KAABHWY .

4 il F

Puc. 2.5 Pe3ynbraT BBIIOIHEHUS TPOTPAMMBI.

Ilepenaua napamMeTpoB MO 3HAYEHUIO.

IIpum BBI3OBE METOA:
a) BBINOJIHAETCS BBIACICHUE NaMATH MOA (QOpMalIbHbIE MapaMeTpbl U
JIOKAJIbHBIE JIaHHBIE (B CTEKE WJIM B CHIEUAIBHON 00IacTH MaMATH IS JIOKAJIbHBIX
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JTAHHBIX );

0) BBIMOJHSAETCA KONMMUPOBAaHUE 3HAYCHUN (PAKTUUECKUX TMMapaMeTpoOB B
NaMATh, BBIJICICHHYIO JIJIs1 (POpPMaJIbHBIX TAPAMETPOB.

Bo Bpemsi BBITIOTHEHUS METOAA!

a) U3MEHEHUe 3HaYeHU (OpMaJIbHBIX MMapaMETPOB HE OKA3bIBAET HUKAKOTO
BIIMSIHUS HA COJIEP)KUMOE siueeK MmamMsTH GaKTUYECKUX IMapaMeTpoB.

[Ipy OxkOH4YaHUY BBITIOJIHEHUS METOAA!

a) mamsATh, BbIACNEHHAs 1ox (opMalbHbIE IapamMeTpbl U JIOKaJIbHbBIE
JAHHBIE, OUUILAETCS;

0) HOBBIE 3HAUEHUS (POPMAIBHBIX MapaMeTPOB, MOJYyYEHHBIE B IpOIECCE
BBIIIOJIHEHUS T€JIa METOAA, TEPSIOTCSI BMECTE C OUYMCTKOU MaMSITH.

[TapameTp-3HaueHHUEe ONMCHIBACTCS B 3arojOBKE METOAA CIICAYIOIIAM
obpazom:

TUII UMA
[Tpumep:
class Program

{
private static void MyFunction(int 1)
{
Console.WriteLine("BuyTtpu ¢pynkiun MyFunction o
u3MeHenus 1 = {0}", 1);
1=100;
Console.WriteLine("Buytpu ¢pynkunn MyFunction nocne
u3menenus 1 = {0}", 1);

b
static void Main(string|[] args)
{

inti1=10;

Console.WriteLine("BuyTpu Metoma Main 10 niepegadu B METO/T
MyFunction 1= {0}", 1);
MyFunction(i);
Console.WriteLine("Buytpun metona Main nociie mepeinadyd B METOJ
MyFunction i = {0}", 1);

Pe3ynbTaT BRINOIHEHUS TPOrPAMMBbI M300paKE€H Ha pUCYHKE 2.6.
Bl C\Windows\system3Zicmd.exe |£|E|éj

metopga Main po nepepauw B8 metop MyFunction i = 10
fpyHuMd MyFunction po usmenHenuna i = 10

dyHKuMH MyFunction nocae Wwamenenwna i = 100

metona Main nocae nepepaud B meton MyFunction i = 10

-

[l1An NpoODAKEHMA HAKMHTE ANEYN KAABHUWY .

L =

Puc. 2.6 Pe3ynbrar BBINOIHEHUS TPOTPAMMBI.
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Ilepenaya mapameTrpoB 1o ccblIKe (agpecy).

[Ipu BBI30BE MeTOA:

a) BBINOJIHSETCS BbICJICHUE MAMATU TOJIBKO JIJIsl JIOKAJIBHBIX JTAHHBIX U IS
COXpaHeHHUs! aJpecoB (AKTUUECKUX MapaMeTpoB (B CTEKE WM B CHEIHAIbHOU
00J1aCTH MaMSITH JJIs JOKAIbHBIX TaHHbBIX);

0) BBIMOJIHSAETCS KOIMHUPOBAHHME aJpecoB (HO HE 3HA4YCHUM!) (pakTHUUecKux
apamMeTpPOB B BBIJICJICHHYIO NaMsTh ISl JIOKAJbHBIX TAPaMETPOB;

B) WCMOJb30BaTh B KadyeCTBE (PAKTUUECKHX IMApaMETPOB KOHCTAHTHI
3aIpereHo.

Bo BpeMs BBITIOTHEHHSI METO/IA:

a) HUKaKWX OTPAHUYCHHUI Ha WCIOJIb30BAHKE MMApaMETPOB TAHHOTO BUIA HE
HAKJIQJ[bIBACTCS;

0) Wu3MEHEHHWE 3HAYCHUN  (POpMaAJBHBIX TMAPAMETPOB,  HCIOIB3YS
CKOIMPOBAHHBIE a/peca, BBINOJHIETCS HEMOCPEACTBEHHO Ha s4YelKax MNaMaTu
COOTBETCTBYIOLIUX (PAKTUYECKHUX MaPaMETPOB.

[Ipu OKOHYaHUM BBIMOJIHEHUSI METOA!

a) CHEelUaJbHOTO KOMMPOBAaHUsS pe3ylibTaTa He TpeOyeTcs, MOCKOIbKY BCe
NeucTBUs ¢ QopMaibHBIMH MapaMeTpaMU BbBIMOJHSUIUCh HEMOCPEACTBEHHO Hajl
syelKaMu MaMsITH GaKTUYECKUX IMapaMeTPOB;

0) mamsiTh, BbIJICJICHHAS 111 pa0OThl METO/1a, OUMIIIACTCSI.

Hcnonv3zoeanue moouguxamopa ref.

KitoueBbiM cioBoM ref momedarorcst Te mapameTphl, KOTOPHIC TOJDKHBI
nepenaBaTbCcsi B METOJ MO CChUIKe. Takum 00pa3om, MbI OyJeM BHYTPH METONA
MaHUITYJIUPOBATh TAHHBIMU, OOBSBICHHBIMH B BBI3BIBAIOIIEM METOJE. APTYMEHTHI,
KOTOpPBIE TEPEaloTCsS B METOJA C KIIFOUEBBIM CIIOBOM ref, 00s3aTeabHO JOKHBI
OBITh MPOMHHUIIMATU3UPOBAHBI, HHaY€ KOMITUJISITOP BBIAACT COOOIIeHHE 00 OmMOKe.

Onucanue napameTpa-cChlJIKU B 3aT0JIOBKE METO/1a CIIEAYIOLIEE:

ref Tun ums

[Tpumep:

class Program

{

private static void MyFunctionByRef{(ref int 1)
{
Console.WriteLine("Buytpu ¢pynkunu MyFunction 1o
u3MeHenus 1 = {0}", 1);
1=100;
Console.WriteLine("Buytpu ¢pynkunn MyFunction nocne
u3MeHenus 1= {0}", 1);

b
static void Main(string[] args)
{

inti1=10;

Console.WriteLine("BuyTpu Metoaa Main 10 niepegadu B METO/T

72



MyFunction i = {0}", 1);
MyFunctionByRef(ref 1);
Console.WriteLine("BuyTpu Metona Main nocie nepenaqu B
meron MyFunction 1= {0}", 1);
b
b

Pe3ynbrar BeINOSHEHUS IPOrpaMMbl H300pakeH Ha PUCYHKe 2.7.
=)

-

BEX C\Windows\system32Zomd exe

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 . . .

Puc. 2.7 Pe3ynbrar BHINOJIHEHUS TPOTPAMMBI.

Hcnonvzoseanue moouguxamopa out

[TapameTpsl, 0003HAYEHHBIE KIIOYEBHIM CIOBOM OUt, TAK)KE HCIOJIb3YIOTCS
JUTsl iepefadu 1o cebuike. OTnuyue ot ref COCTOUT B TOM, UTO TapamMeTp CUUTAETCS
BBIXOJAHBIM U COOTBETCTBEHHO KOMIIWJISITOP Pa3pellMT HE MHULHUAIU3ZUPOBATH €TI0
710 TIepefaydl B METO/ U MPOCIIEANT, 4T00 METO/ 3aHEC B 3TOT MapaMeTp 3HAYCHUE
(uHave OyaeT BBIJAHO COOOIIEeHnE 00 OIINOKe).

Onucanue napaMmeTpa-cChlJIKM B 3aT0JIOBKE METO/1a CIIEAYIOLIEE:

out TMII UMHA

IIpumep:
class Program
{
static void Main(string[] args)
{
int 1;
GetDigit(out 1);
Console.WriteLine("1 =" +1);
b
private static void GetDigit(out int digit)
{
digit = new Random().Next(10);
b

}

Pe3ynbTaT BRINOIHEHUS IPOrPAMMBbI U300paKEH HA pUCYHKE 2.8.
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B Ch\Windows\systern32iomd.exe | = (=] |&J

4 il 2

Puc. 2.8 Pe3ynbrar BbINOJIHEHUS IPOTPAMMBI.

C03IlaHI/Ie METOI0B C IIEPEMECHHBIM KOJIUYIECCTBOM MapaMeTpoB

WNuorna ObiBaeT ymoOHO €O31aTh METOJ, B KOTOPBIH MOXKHO TepeaaBaTh
pa3HOE€ KOJMYECTBO apryMeHTOB. S3bIk C# MpenocTaBiIeT TaKyt0 BO3MOXHOCTH C
IIOMOIIIBIO KJIFOUEBOTO cioBa params. [lapamerp, MOMEUYEHHBIN 3TUM KIIOYEBBIM
CJIOBOM, Pa3MELIAETCs B CHUCKE IMApaMETPOB IOCIEIHHM M 0003HAYAET MACCUB
3a/IaHHOTO TUIIA HEONPEAEICHHON JUIMHBI, HAIIPUMeED:

public int Sum( int a, out int b. params int[]c)...

B sT0oT MeTOn MOXKHO IepenaTh TpH M Oosee napameTpoB. BHyTpu MeTona k
napaMeTrpaMm, HauumHas C TPEThEro, oOpallaroTCs Kak K OOBIYHBIM 3JIEMEHTaM
MaccuBa. Konm4ecTBO 271€MEHTOB MacCHBA IOJIYYarT C IIOMOIIBIO €ro CBOMCTBA
Length. IIpu ucnonp3oBaHMM KJIIOYEBOIO CJIOBA HEOOXOAMMO YUYUTHIBATH, YTO
rapaMeTp, IOMEYaeMbli KIIOYEBBIM CIIOBOM params JO0JKEH CTOSTh IOCIEIHUM B
CIIMCKE ITapaMeTPOB.

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

}

Pe3ynbraT BRINOIHEHUS IPOrPAMMBbI U300paKE€H HA pUCYHKE 2.9.
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BX C\Windows\system32\emd.exe | = | (=] |i3—]

Cymma = 15
[ana NpoOOOAKEHHA HAKMHTE ANEYN KAABHWY .

4 I |2

Puc. 2.9 Pe3ynbrar BbINOJIHEHHS IPOTPAMMBI.

KiaroueBoe cjioBo return

MeTon MOXKET 3aBEPIIUTH CBOE BBHITIOTHEHHE TPEMS CIIOCOOaMMU:

e Korga ynpasieHue A0HAET A0 3aBepliaronieil GurypHoil ckooku (mmpu
ATOM METOJ] HUYETrO HE BO3BPAIIIAET).

e Korga ympaBneHue [oiner 10 KJIrOueBOro ciosa return (0e3
BO3BPAIlaeMOT0 3HAYCHHS W THUI BO3BPAIIA€MOT0O 3HAUYEHUS METO/a —
void).

e Korga ympaieHwe AOWIET A0 KIIIOUEBOTO CjoBa return (mocie
KOTOPOTO ~ CTOMT BO3BpAllla€MO€ 3HAYEHUE, METOI  YTO-JIH0O
BO3BpAIIAET).

Meton MOXeT colep)kaTh HECKOJIbKO OIEpaTtopoB return, €cid 3TO
HEOOXOAMMO i peanu3auuu aiaroputma. Ecim Meron omucan kak  void,
BBIpQXCHHE HE YKa3bIBaeTCs. BbIpakeHHe, ykazaHHOE Tocie return, HESIBHO
npeobpasyercst K TUITy BO3BpAIa€MOr0 METOJIOM 3HAYEHHS U MEepPEAacTCs B TOUKY
BBI30Ba METO/IA.

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

private static void f2() { return 1; } // nenpaBunbHO, f2 HE IOJDKEH
BO3BpalllaTh 3HAUYCHUE

private static double f3() { return 1; } // npaBwibHO, 1 HesBHO
npeodpasyercs K Tuiry double

Meton, BoO3Bpamalomuii 3HAUYCHUE, JODKEH JelaTh A3TO C IOMOIIBIO
omeparopa return. Ecium m1OTOK ympaBieHHs [JOCTUTHET KOHLIA METOAA,
BO3BPAIIAIOIIETO 3HAYEHHE, HE BCTPETHUB HAa CBOEM IIyTH oleparop return, B
BBI3BIBAIOIIUIA MOJYJIb BepHETCs "Mycop".

Ecim wmetoq He oO0BsBIEeH co cnemudpurkaropoMm void, e€ro MOXKHO
UCIOJIb30BaTh B KAUECTBE ONEPaH/a B JIFOOOM BBIPAKEHUH.

[Tpumep: IlporpamMmma BoO3BpallaeT MO3UILMIO YUCIIa B HEOTCOPTUPOBAHHOM
MacCCHBE, a €CJIM YUCIIO HE HalIeHO, BO3BpaIlaeT 9uciio —1.

class Program

{

static void Main(string[] args)

1
int num;
Console.WriteLine("Bsenure uckomoe uncio: ");
string buf = Console.ReadLine();
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int x = Convert.ToInt32(buf);
if ((num = find_number(x)) == -1)
Console.WriteLine("Takoe uncno He HalieH0");
else Console.WriteLine("ITo3unus uncna B maccuse {0}", num);

b

private static int find number(int number)

{
mtN=7,1;
int[] array = { 21,2,-4,6, 1, 11, -3 };
for 1=0;1<N;it++)

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

return -1;

§

h

Pe3ynbrar BeINMOSHEHUS IPOrpaMMbl H300paxkeH Ha pucyHke 2.10.
[ o[ (B e |

B Ch\Windows\system32vemd.exe

BEeaMTE MCKOMOE YMCAD: -~

Mo3WUMA YMCAA B HMACCHEE 3
Mlan NpoOADAMEHHA HAKMMTE AKNGYN KAABMWY .

Puc. 2.10 Pe3ynbrar BHIIOJIHEHUS] TPOTPAMMBI.

MeTobl MOKHO pa3/ieNiuTh Ha TPU KaTETOPUU:

K mepBoii Kareropum OTHOCATCS BBIYMCIUTENbHbIE MeETOAbl. OHu
BBITIOJIHSIOT HEKWE ONEpallMy HaJ CBOMMH apTyMEHTaMU M BO3BPAIIAOT pe3yibTar
BBIUHCIICHUM.

Metoapl  BTOpOro THMa BBINOJHSIOT 00paboTky wuHpopManuu. Mx
BO3BpAIIa€MO€ 3HAYEHUE MPOCTO 03HAYAET, YCHEIIHO JIK 3aBEPIICHBI ONEePALUH.

Meronbl TpEeThero BUAAa HE UMEIOT SBHO BO3BpamiaeMoro 3HadyeHus. llo
CYILIECTBY, 3TH METO/AbI SIBISIOTCS MPOUEAYPAMU U HE BBIYUCISIOT HUKAKOTO

pesyabrara.
[Tpumep:
class Program
{
static void Main(string[] args)
{ .
nt x,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)

{
return a * b;
}
§

B mepBoii cTpoke 3HaueHHE, Bo3BpamaemMoe MetonomM mul(), mprucBanBaeTcs
NepeMEHHOW z. BoO BTOpPOM CTpOKE BO3BpAIlaEMOE 3HAYECHHE HUYEMY HE
npucBauMBaeTca, HO wucnoib3yercs BHYTpu Merona Console.WriteLine(). B
TPETbe CTPOKE 3HAUEHUE, BO3BpAIAEMOE C IOMOIIBI0 oOIleparopa return,
oTOpachIBaeTCs.

PexypcuBHbIe MeTOABI

PexkypcuBHBIM Ha3bIBa€TCSI METOHA, KOTOPHIA BBI3bIBAET cam ceOs. Takas
pekypcus Ha3biBaeTcs npsiMoil. CyliecTByeT KOCBEHHasi peKypcus, Korua JBa Uiu
Oosee MeToAa BbBI3BIBAIOT ApYr Jpyra. Ecnum merton BhI3bIBaeT cels, B CTEKE
CO3/1aeTCsl KOIUsS 3HAYEHUN €ro mapameTpoB, MOCIE Yero yrnpapjeHue nepenaercs
NEePBOMY HCIOJIHSIEMOMY olepaTopy Metoaa. llpy NOBTOPHOM BBI30BE ATOT
npoiiecc moBTOpsieTcs. sl 3aBepileHHs BBIUMCICHUM KaXKIblil PEKypCHUBHBIN
METOJ JOJDKEH ColepXkarb XOTS Obl OJIHY HEPEKYPCHUBHYIO BETBb aJITrOPUTMA,
3aKaHYMBAIOILIYIOCS ~ OMepaTropoM  Bo3Bpara. I[lpum  3aBepuieHMM  MeTona
COOTBETCTBYIOLIasl YacTh CTeKa OCBOOOXKIAETCSA, M YIpPaBICHUE IepenaeTcs
BBI3BIBAIONIEMY METOAY, BBIOJTHEHHE KOTOPOTO TMPOAODKACTCS C  TOYKH,
CJIEAYIOLIEHN 32 PEKYPCHUBHBIM BBI30BOM.

[Tpumep: Boruncnuth 3HaueHue pakropuania.

OyHKIM0 (hakTopraia n! onpeAessitoT KaK MPOU3BEICHNE TIEPBBIX N MEIIBIX
YUCE:

n!l=1*2*3*_...%n

Takoe mpousBeeHUE JIETKO BBIYUCIUTH C IOMOIINBI0 HUTEPATUBHBIX
KOHCTPYKIIUH (Harpumep for).

Hpyroe onpeznenenue paktopuanga, B KOTOPOM HUCIONB3YETCS] PEKYPPEHTHAS
dbopmyna, UMeeT BU/I;

(1) 0!=1
(2) paa ¥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)) ; / MeTO/ BbI3BIBAET caM ceOs
b
N
private static int fact ( int n ) // onucanue peKypcMBHOIO METO/Aa
{
return (n>1) ?n*fact(n-1):1;

}
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[Tpumep: i 3a7aHHOTO YKCIa BEIYUCIUTD YKciio Oubonaqyn.

Jlia yucen GuboHaY4M pEeKypCHBHOE OMNPEAEIICHUE BBINIIUT CIELYIOIINUM
o0pazom:

() F(=1,

(2) FQ2)=1,

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

class Program

{

static void Main(string[] args)

{
Console.WriteLine("Bpenute nckomoe uucio: ");
string buf = Console.ReadLine();
int n = Convert. ToInt32(buf);
Console.WriteLine("UYucno ®udonayuu = {0}", Fib(n));

b

private static int Fib(int 1)

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

}

b
b

Ileperpyska meronoB

B C# HeckonbKO METOIOB MOTYT MMETh OJHO U TO K€ M. B 3ToM ciyuae
METOJl, WACHTU(PUUUPYEMBI 3THUM HMMEHEM, Ha3bIBACTCS MEPErpy>KCHHBIM.
[leperpy3uTh MOXHO TOJIBKO METOJIbI, KOTOpPbHIE OTIMYAIOTCS JTUOO THUIIOM, JHOO
YUCJIOM CBOMX apryMeHTOB. Ileperpy3uTh METOIbl, KOTOPBIE OTIMYAIOTCS TOJBKO
TUAIIOM BO3Bpalla€MOro 3HA4Y€HHUs, HeNb3s. lleperpyxaemble METOABI JAOT
BO3MOXXHOCTH YITPOCTUTH IPOTPAMMBI, TOTTyCKasi oOparieHre K OMHOMY UMEHU IS
BBITIOJTHEHUS OJIM3KUX TIO CMBICITY JICHCTBUM.

UtoOBl Tmeperpy3uTh HEKOTOPBIA METON, HYXHO OOBSIBUTH, a 3aTeM
OTIpENIENTh BCe TpeOyeMble BApUAHTHI €T0 BhI30Ba. KOMIMIATOP aBTOMAaTHYECKU
BHIOGpET TMPABWIbHBIA BAapUAaHT BBHI30BA HA OCHOBAHWHM 4YHCJIAa W THUIIA
VCIIOJIb3YEMBbIX aPTYMEHTOB.

Ha neperpy»xeHHbIe METOIBI HAKIAABIBAIOTCS HECKOJIBKO OrPAaHUYEHUM:

* J100ble JBa MEPErpyKeHHbIE METO/bl JOJDKHBI MMETh Pa3iu4Hble CHUCKU
1apaMeTpoB;
* IIeperpys3ka METOJOB C COBIIAJAIOIIMMHU CIIUCKAMHU apryMEHTOB Ha OCHOBE

JIIIb TUIIA BO3BPAIIAEMBIX UMM 3HAYCHUIN HEJOITYCTUMA;

* METOJbI HE MOTYT OBITh IEPETPYKEHBI UCKIIOYUTEIILHO Ha OCHOBE TOTO, YTO

OJIMH U3 HUX SIBJISIETCS CTATUYECKUM, a APYTOU — HET;
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e Tumnbl "MaccuB" U "ykaszarelp' paccMaTpuBaKOTCs KaK MACHTUYHBIE C TOYKU
3pEeHus EPErpy3KH.
[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); // Bb130B nieperpykeHHo# GyHKIuu abs ( int )
mF = abs(F); // Be130B nieperpyxennoit ¢pynkiuu abs ( float )
mD = abs(D); // Be130B nieperpyxerHoit ¢pynkuuu abs ( double )
Console.WriteLine("abs(int) \t| {0}\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)
{retumma<0?-a:a;}
public static double abs(double a)
{retumma<0?-a:a;}
}
Pe3ynbrar BeINOSHEHUS IPOrpaMMBbl U300paxeH Ha pUcyHke 2.11.
[ ESNEERT0

BN Ch\Windows\system32omd.exe
—255

ahsCint?

ahs{f loat> i 25 H
ahs (douhle> i 2,55 0
[lan NpoOADAMEHHA HAXMMTE AKNGYN KAABMWY .

Puc. 2.11 Pe3ynbTaT BBINOJHEHUS IPOTrPAMMBI.
2.6KiroueBoe ciioBo this

Kaxnpii 00BEKT COACPKUT CBOM OHK3EMIUIAp ToJied Kiacca. Mertoabl
HaXOJATCA B NaMSITH B €IMHCTBEHHOM OJK3EMIUISIPE U HCHOJIB3YIOTCS BCEMHU
00BbEKTaMHU COBMECTHO, I1I03TOMY HEOOXOJMMO OO0ECIeuuTh paboTy METOJ0B
HECTAaTUYECKUX SK3EMILIIPOB C MOJISIMU UMEHHO TOTO OOBEKTA, JJIsl KOTOPOTO OHU
ObTM BBI3BaHBL. J[JII 3TOro B JH000H HECTAaTHYECKHUHA METOJ aBTOMATHYCCKHU
nepenaercst CKpbIThlid napameTp this, B KOTOpOM XpaHUTCS CChUIKA HA BBI3BABILUI
(YHKIHIO 3K3EMIUISIP.

B aBHoM Buje mapameTtp this npumeHsieTcs sl TOro, 4T00bl BO3BPATUTh U3
METOJ]a CChUIKY Ha BBI3BABIINNA OOBEKT, a TAKXKe IS HUJCHTU(DHUKAIMU TIONS B
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cllydae, €CJIHM €ro UMS COBIIAJIaeT C MIMEHEM IapaMeTpa METOo/1a, HalpuMep:
class Demo
{
double y;
public Demo T() // meTon Bo3BpaIaeT CChUIKY Ha SK3EMILISIP
{ return this; }
public void Sety(double y)
{ this.y =y; } // momo y nprucBanBaeTcsi 3HaYU€HUE TapaMeTpa y
b

2. 7KoHCTPYKTOPBI

IloHnsiTHe KOHCTPYKTOPA

Koncmpykmopst — >TO0 MeETOABl Kjacca, KOTOPHIE BBI3BIBAIOTCS TPU
CO3/1aHUU OOBEKTA.

KoHcTpykTOp TipeqHa3zHaueH i WHULMAIu3auu 00bekTa. OH BBI3BIBACTCS
aBTOMATUYECKU TP CO3JaHUM OOBEKTa KjIacca ¢ MOMOIIbIO omepanuu new. Mms
KOHCTPYKTOpa COBIAJaeT C UMEHeM Kiacca. KoOHCTpyKTOopbl —00iamaror
CJIEYIOIIMMHU CBOMCTBAMH:

e KoHCTpyKTOp HE BO3BpallacT 3HaYCHHE, Aake TUMa void.

e Kiacc MOXET UMETh HECKOJbKO KOHCTPYKTOPOB C pa3HBIMHU
rapamMeTpamu IS Pa3HbIX BHIOB WHUIIUATU3AIIHH.

e FEciu nporpaMMHUCT HE yKa3all HU OJTHOTO KOHCTPYKTOpA MU KaKHEe-TO
nojsi He OBUIM WHUIMAIU3UPOBAHBI, IMOJISAM 3HAYUMBIX THIIOB
NIPHUCBAaNBACTCS HYIb, MOJISIM CChUTOYHBIX TUIIOB — 3HadeHue null.

o KOHCTpyKTOp, BBI3BIBAEMBIi 03  TapaMeTpoB,  Ha3bIBACTCS
KOHCMPYKMOPOM RO YMOTYAHUIO.

B C# cyiecTtByeT 3 BH1a KOHCTPYKTOPOB:

e KOHCTpPYKTOp IO yMOJIYaHHUIO.

o KoHCTpyKTOp € mapamMerpaMd — KOHCTPYKTOpP, KOTOPBIA MOXKET
NpUHAMAaTh  HEOOXOAMMOE  KOJIMYEeCTBO  TapaMeTpoB A
VMHUIHAIA3AIAN TTOJIEH Kilacca UiIu KaKuX-TH00 APYTUX NEHCTBUIA.

o (Crarnyeckuii KOHCTPYKTOP — KOHCTPYKTOP, OTHOCSIIUNCS K KJIaccy, a
He K 00bekTy. CymiecTByeT JIsi MHUITMATU3AINA CTAaTUYECKUX TOJICH
kiacca. OmnpenensieTcss 6€3 Kakoro-mbo crenuduraropa A0CTymna C
KJIFOUEBBIM CJIOBOM Static.

[Ipu co3maHWM KOHCTPYKTOPOB HYXXHO TIOMHHTH, YTO BCE KOHCTPYKTOPBI
(Kpome cTaTmueckoro) uMeroT crenudukarop noctyna public, Bce KOHCTPYKTOPHI,
KpOME KOHCTPYKTOpA MO YMOJTYAHUIO M CTATUYECKOTO KOHCTPYKTOPA, MOTYT UMETh
HEOOXOAMMOE KOJIMYECTBO MapamMeTpoB. KOHCTPYKTOp MO YMOTYaHHIO MOXKET OBITh
TOJMBKO ONWH. EcCIM KOHCTPYKTOp oONHMCaH B KJIAacce, TO KOHCTPYKTOp TIO
YMOJTYaHUIO, KOTOPBIA BaM IIPEIOCTABIISIICS KOMIMIATOPOM, paboTarh He OyJIerT.

[Tpumep ompeneneHus CBOEro KOHCTPYKTopa 1Mo ymomdanuto. st paboTel ¢
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KOHCTPYKTOPAaMH CO3/IaH HOBBIN KJIACC, OMUCHIBAIOIINI MAIIHHY.
class Car
{
private string driverName; // Ums BoguTtens
private int currSpeed; // Teky1ias CKOpOCTh
public Car() / KOHCTpYKTOp MO YMOJIYaHHIO
{
driverName = "Muxaens Hlymaxep";
currSpeed = 10;
b
public void PrintState() // Pacrieuarka TeKymux TaHHBIX
{
Console.WriteLine("{0} enet co ckopoctbio {1} xm/4.",
driverName, currSpeed);
b
public void SpeedUp(int delta) // YBenuuenue ckopoctu
{ currSpeed += delta; }
b

class Program

{

static void Main(string[] args)
{
Car myCar = new Car();
for (int1=0; 1 <= 10; i++)
{
myCar.SpeedUp(5);
myCar.PrintState();
|
}
}

Pe3ynbTraT BRIMOIHEHUS! TPOrPAMMbl U300pakeH Ha pUCyHKe 2.12.

BEX C\Windows\system32emd.exe | = | [E] |Jhl

llynaxep eneT co cropocTeWw 15 KMAu. o
llyvaxep enet co cropocTew 20 KM Au.
llyrmaxep enet co cropocTew 25 KMAu.
llyaxep enet co cropocTew 30 KM Ad.
Wlymaxep epet co cropocTew 35 KMAu.
llyvaxep enet co cropocTew 40 KM u.
llymaxep epet co cropocTew 45 KMAu.
llynaxep enet co crEopocTelw 50 KmMAu.

Wlymaxep enet co cropocTew 55 KM 4.
llynaxep enet co crEopocTeWw 60 KM u.
llyvaxep eneT co cHopocTbWw BS KM 4.
[laa NpoOAODAMEHHA HAKMMTE ANGYN KAABMWY . . .

Puc. 2.12 Pe3ynbrar BBIIIOJIHEHHS IPOTPAMMBI.
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KoncrpykTop ¢ mapamerpamu

KoHCTpykTOp € mapaMeTpaMu OTJIMYACTCS OT KOHCTPYKTOpA IO YMOITYaHUIO
HaJIU4MeM rmapaMeTpoB. KonmmuecTBo mapamMeTpoB onpeesseT KOTHMIECTBO MOJICH,
KOTOpPBbIE HE0OX0IMMO TPOUHUIIUAIIN3UPOBATh TIPH CO3aHUN 00BEKTA.

[Ipumep: JloGaButh B kiacc Car KOHCTPYKTOpP  TO3BOJISFOIIMMA
WHULMAIU3UpoBaTh nose driverName.

class Car

{

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

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

Ileperpy:keHHbIe KOHCTPYKTOPBI

KoHCTpyKTOpBI, Kak W Apyrue METONbl, MOXKHO TEpErpy’karh: cO3/1aBaTh B
KJIACCE€ HECKOJbKO KOHCTPYKTOPOB C PA3IMUHBIMU CIIMCKaAMU MapaMeTpOB, YTOOBI
o0ecrneynTh BOBMOXKHOCTh MHUIIMAIU3AI[UU O0BEKTOB pa3HbIMU CIIOCOOaMHU.

[Tpumep: onpeaenM KOHCTPYKTOPHI ¢ TTapaMeTpaMH Jijis kiacca Car.
class Car

{
// Ctapble TIOJIst ¥ METOJIBL. ..
public Car(string name)
{ driverName = name; currSpeed = 10; }
public Car(string name, int speed)
{ driverName = name; currSpeed = speed; }

b

class Program

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

b
b

CraTn4yeckue KOHCTPYKTOPBI

Craruueckuii KOHCTPYKTOp CBfI3aH C KJIacCoM, a HE C KOHKPETHBIM
00nexkToM. CaM KOHCTPYKTOpP HYXKEH I MHUIMATU3AlUA CTAaTHYCCKUX JTAHHBIX.
Korma BbI3bIBa€TCSI 3TOT KOHCTPYKTOP — HEHU3BECTHO, HO TapaHTUPYETCS, YTO
BBI30B IPOU30MIIET J0 MNEpPBOro cosgaHusi oObekTa kiacca. g mpumepa co
CTaTUYECKUM KOHCTPYKTOPOM CO3[aJlUM KJIACC ONUCHIBAIOIUMN OaHKOBCKUE
dbunuanbl, HO Ha ATOT pa3 cTaTUYecKoe 1nose OyleT coAepkaTh OOHYC B MPOLIEHTAX

7151 0hOPMIICHHS ICMO3UTOB. A TEKYIIUM OanaHC y Kax10ro (usinana OyaeT CBO.
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;
b
return -1;
b
b
class Program
{
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}

static void Main(string[] args)

{
Bank bl = new Bank(1000000);
Console.WriteLine("Texyiuit 00HyCHBIN pOLIEHT: " +
Bank.GetBonus());
Console.WriteLine("Bam nenosut Ha {0:C}, B kacce 3abparh:" +
"{1:C}", 10000, b1.GetPercents(10000));

b

Pe3ynbTaT BRINOIHEHUS IPOrPAMMBbI M300paKEH HA pUCYHKE 2.13.

-

Tekyuu 6oHYycHwH npouedt:= 1.04 -
Baw pnenosuT Ha 10 0O00,.00p.,. B Kacce 3aspath:10 400, 00p .
[aa NpoOOAXEHHA HAKMMTE ANGYN KAAEBHWY . .

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

il I

S

S Pe e

11.

12.

13.
14.
15.
16.

Puc. 2.13 Pe3ynbrar BHINOJIHEHUS] TPOTPAMMBI.

3 KoHTpPOJIbHBIE BONIPOCHI

Yro Takoe 00beKT?

Yro Takoe arpuOyT oObeKTa?

UYro Takoe nosegeHne o0beKTa?

B wem 3akmiouaercs  NpPUHOMI — OOBEKTHO-OPUEHTHUPOBAHHOTO
POrpaMMUPOBAHMUS?

[Touemy BaXKHO UCIOJIb30BATh 00BEKTHO-OPUEHTUPOBAHHOE
IPOrpaMMUPOBAHKE MPU Pa3pabOTKE KOMITbIOTEPHBIX CUCTEM?

Kakum o0Opa3oM 0OBEKTHO-OPUEHTUPOBAHHOE MPOTrPaMMUPOBAHKE
MOMOTaeT NOAEPKUBAThH CIIOKHBIE KOMITBIOTEPHBIE CUCTEMBI?
Omnpenenute arpulyThl 00bekTa POpMa 3aka3a Ha puc. 2.1.

Omnpenenure BapuaHThl oBeneHus oobexTa Gopma 3akasza Ha puc. 2.1.
Yro Takoe meTtoa?

OOBscCHUTE POJb HACIEAOBAHUS B  OOBEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUHU.

OObsicHUTE pOJIb HMHKANCYISLUU B  OOBEKTHO-OPUEHTHPOBAHHOM
IPOrpaMMHUPOBAHUU.

OOBsiICHUTE TOHSATHE HWHKAINCYIAIMH B OOBEKTHO-OPUEHTHPOBAHHOM
IPOrpaMMHUPOBAHUH.

UTo noHUMAaETCs O] TEPMUHOM «KJ1acc»?

Kakue 31eMeHThI orpeesnsiioTest B cocTaBe kiacca?

KakoBo COOTHOIIIEHHE MTOHATUHN «KIACC» U «KOOBEKT»?

UTo noHUMAaeTCs o] TEPMUHOM «UJIEHBI KJ1acca»?
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17.
18.
19.
20.

21.
22.
23.

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.
38.
39.

40.
41.

Kakue unens! knacca Bam uzBectbi?
Kakue uyensl kiiacca couepkar Koj?
Kakwue dnensl kiacca cogepskar 1aHHble?
[lepeuncnuTe NATH Pa3HOBUIHOCTEN WIEHOB Kiacca CHeUGUYHBIX IS
a3pika CH.
UTo noHUMAETCs Ol TEPMUHOM «KOHCTPYKTOP»?
CKOJIBKO KOHCTPYKTOPOB MOKET COJEPKATh Kiacc?
[lpuBenuTe CHUHTaKCHUC OMNUCaHUA Kilacca B OOIIEM  BHJE.
[Tpoummtoctpupyiite ero pparMmeHTOM NporpamMmmsl Ha sizbike C#.
Kakue mogudukarops! Tuna gocryna Bam n3BecTHb1?
B uyem 3akimoyaroTcsi 0COOEGHHOCTH JOCTyNa UJIEHOB Killacca ¢
monudukaropom public?
B uyem 3akimoyaroTcsi 0COOEGHHOCTH JOCTyNa UJIEHOB KJllacca ¢
MoauduKaropom private?
B uyeMm 3akimouarorcs OCOOCHHOCTH JOCTyINa YJIEHOB Kjacca C
moaudukaropom protected?
B uyem 3akimouarorcs OCOOCHHOCTH JOCTyINa YJIEHOB Kjacca C
moaudukaropom internal?
Kakoe kmoueBoe cnoBo si3bika C# ucnonb3yercs MNpH  CO3JAAHUU
oObekra?
[lpuBenuTe CHUHTaKCMC CcO3MaHUsI OOBEKTa B  OOIIEM  BHJE.
[Tpounmoctpupyiite ero pparMeHTOM NporpamMmsl Ha sizbike CH#.
B ueMm cocTouT Ha3HAUEHHE KOHCTPYKTOpA?
Kaxxnpiii mu kiace si3bika C# umMeeT KOHCTPYKTOp?
Kakue ymonuanus 1151 KOHCTPYKTOPOB NPHHATHI B A3bIKE CH?
KakuM 3HaueHHEM MHUIMAIU3UPYIOTCS 110 YMOJYAHHUIO 3HAYCHHUS
CCBUIOYHOTO THMA?
B kakoM ciyyae KOHCTPYKTOp MO YMOJIYAHUIO HE UCTIONB3YETCs?
[IpuBeauTe CUHTAKCHC KOHCTPYKTOpa Kjacca B 0OmeM BHJE.
[TpoustocTpupyite ero ¢pparMeHToOM nMporpaMmsbl Ha sizbike CH.
UTo noHUMAETCs Ol TEPMUHOM «JIECTPYKTOP»?
B ueMm cocrout HazHaueHue gecTpykropa?
[IpuBeauTe CUHTAaKCUC JIECTPYKTOpa Kiacca B 00meM BUJE.
[IpoummocTpupyiite ero ¢pparMmeHTOM Nporpammsl Ha sizbike C#.
Urto Takoe pexypcusi?
UTo Takoe cTaTUCTUYECKUN MeTO?

4 3ananue

5. Harmucatp mporpamMmy B COOTBETCTBMH C BapuaHTOM 3adaHus. [ns

KJlacca TMPEayCMOTPETh KOHCTPYKTOP IO YMOJIYAHUIO, HECKOJIBKO
KOHCTPYKTOPOB IO C HapameTpaMu, JI€CTPYKTOP, METOJbl: U3MEHEHHUS,
OTOOpaKeHWsT TIOJIeH Kjacca M METOIbl CcOoracHo 3amanws. Jls
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XpaHEeHHUs] 00BEKTOB KJIacca MCIOIh30BaTh TUHAMHUYCCKUN MACCUB WM
cranmaptHeii cnucok List. Omnwmcanue kiacca W METOJOB Kiacca
JIOJDKHBI HAXOAUTHCS B OTJEILHOM MOJYJIC.

6. OTnaguTh U MPOTECTUPOBATH MIPOTPAMMY.

7. BapuaHThl 3aJlaHUl OMNPEACISIIOTCS COIVIACHO CIMCKa CTYJIEHTOB B
rpymre.

S BapuaHThl 3a1aHUH

Bapuanr 1.
Onucarp knacc ¢ umenem WORKER, coaeprxanuii moss:
—  (amunusa u UHUITMATIBI paOOTHUKA,
—  Ha3BaHMWE 3aHUMAeMOM JOJKHOCTH;
—  3aprJary;
—  TOJI MOCTYIUICHHUS Ha paboTy.
Hanucate nporpaMmy, BBIIOJHSIONIYIO CIEAYIOUIUE EHCTBUS:
—  BBOJ ¢ KiaBuatrypsl gaHHbIX kinacca Tuna WORKER;
—  BBIBOA Ha auciyiedl (amunuii paOOTHHMKOB, 4eil cTax paldoThl B
OpraHU3alliy MPEBBIIIAECT 3HAYCHUE, BBEJICHHOE C KJIaBUATYPHI;
—  eclu Takux paOOTHUKOB HET, BHIBECTH COOTBETCTBYIOIIEE COOOIICHNUE.

Bapuanr 2.
Onucarte knacc ¢ umenem TRAIN, coaepsxanuii moss:
—  Ha3BaHME MyHKTAa Ha3HAYCHUS;
—  HOMEp noe3na;
—  BpeMs OTIpaBIICHMUSI.
Hanucarp nporpamMmmy, BBIIOJHSIONIYIO CIEIYIOMINE JECUCTBUS:
—  BBOJ C KJIaBHATyphl AaHHbIX Kiacca Tuna TRAIN;
—  BBIBOJ Ha dKpaH MHGOPMAIMH O TIOE37]aX, OTIPABIISIOIIUXCS TTOCIIE
BBEJCHHOTO C KJIABUATYPbl BPEMEHU;
—  €CJIM TaKuX MOE37I0B HET, BHIBECTH COOTBETCTBYIOIIEE COOOIICHNE.

Bapuanr 3.
Omnwucartsp knacc ¢ umeHeM TRAIN, conepsxamuii mos:
—  Ha3BaHME IIYHKTAa Ha3HAYECHUS,;
—  HOMEp I0e37a;
—  BpeMs OTIIPaBIICHHUS.
Hanucars nporpaMMy, BBIIOIHSIOUIYIO CIAEAYIOIIME JEHCTBUS:
—  BBOJ C KJIaBHATyphbl JaHHbIX Kiacca tTuna TRAIN;
—  BBIBOJ Ha 3KpaH MH(OpMALMU O IyHKTE Ha3HAYEHHUs, B KOTOPBIN
OTIIPABJIIETCS MOE3/, HOMEP KOTOPOTO BBEJEH C KJIIaBUATYPBHI;
—  €CJM TaKUX [10€3/10B HET, BEIBECTU COOTBETCTBYIOLIEE COOOILIECHHE.

Bapuanr 4.
Onwucarte knacc ¢ umeHeM MARSH, coaeprxanuii moss:
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—  Ha3BaHME HAYaJbHOIO MYHKTA MAapUIPYTa;
—  Ha3BaHWE KOHEYHOTO MyHKTa MaplIpyTa;
—  HOMEp Mapuipyra.
Hanucarp nporpamMmmy, BBIIOJHSIONIYIO CIEIYIOMINE JECUCTBUS:
— BBO/I C KJIaBHATyphl JaHHBIX Kiacca Tuna MARSH;
—  BBIBOJ] Ha 3KpaH WH(pOpMaLIMK O MapIIpyTe, HOMEP KOTOPOTO BBEJIEH C
KJIABUATYPHI;
—  €CIM TaKUX MapIIpyTOB HET, BEIBECTH COOTBETCTBYIOIIEE COOOIICHUE.

Bapuanr 5.
Omnucartsp knacc ¢ umeHeM NOTE, copepxaniuii moss:
- (amwius u ums;
—  HOMep TenedoHa;
—  jara poxkaeHus (MacCuB U3 TPEX YUCEN).
Harnncars nmporpaMmy, BEITIOJHSIOLIYIO CIEAYOLIME NEHCTBUS:
— BBO/I C KJIaBHaTyphl JaHHbIX kiacca Tuna NOTE;
—  BBIBOJl Ha DJKpaH HUH(OpMAUMU O IIIOASX, YbU [JHU POXKIACHUS
IPUXOASTCS Ha MECSLL, 3HAUEHUE KOTOPOTO BBEJAEHO C KJIABUATYPHI;
—  ©CJIM TaKuX JIIOJIEH HET, BRIBECTU COOTBETCTBYIOIIEE COOOIICHUE.

Bapuasnr 6.
Omnwucartsp knacc ¢ umeHeM NOTE, copepxaniuii moss:
- (Qamwiua u ums;
—  HOMep TenedoHa;
—  JlaTa poXKIeHUs (MacCUB U3 TPEX yuced).
Hanucars nporpammy, BEITOJTHSIOLIYIO CIEAYIOIIUE ICUCTBUS:
— BBO/I C KJ1aBHaTyphl JaHHbIX kiacca Tuna NOTE;
—  BBIBOJl Ha DJKpaH HUH(OpMAMU O JIIOASX, YbU JHU POXKIACHUS
OPUXOSTCS HA FOJ, 3HAYEHUE KOTOPOTO BBEJICHO C KIIABUATYPHI;
—  ©CJIM TaKuX JIIOJIEH HET, BRIBECTU COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanr 7.
Onucatp knacc ¢ umenem NOTE, conepsxatuii moss:
- (amwius u ums;
—  HOMep TenedoHa;
—  JlaTa poXKIeHUs (MacCUB U3 TPEX yuced).
Hanucars nporpammy, BEITOJTHSIOLIYIO CIIEAYFOIIUE TEUCTBUS:
—  BBOJ C KJIaBUaTyphl AaHHbIX knacca tuna NOTE;
—  BBIBOJl Ha DJKpaH HWH(OpMAIMU O IIOASX, YbH JHU POXKIACHUS
MPUXOJATCS HA JIEHb, 3HAUEHUE KOTOPOTO BBEICHO C KIIABUATYPHI;
—  €CJIM TaKMX JIIOJICH HET, BHIBECTH COOTBETCTBYIOIIEE COOOIIICHUE.

Bapuanr 8.
Onucate knace ¢ umenem NOTE, conepsxatuii moss:
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- (amwiua u ums;
—  HoMmep TesnedoHa;
—  Jata poXKJeHus (MacCUB U3 TPEX yucedn).
Hanucarp nporpamMmmy, BBIIOJHSIONIYIO CIEIYIOMINE JECUCTBUS:
— BBO/I C KJIaBHaTyphl JaHHbIX kiacca tuna NOTE;
—  BBIBOJ, Ha DdKpaH HH(POpMAIMU O JIOASX, YbM JHU POXKICHUS
COBMAJAIOT C BBEICHHBIMHU C KJIABUATYPHI;
—  ©CJIM TaKWX JIFOJIEH HET, BRIBECTH COOTBETCTBYIOIIEE COOOIIECHUE.

Bapuanr 9.
Onwucartp knacc ¢ umeHeM ORDER, coaepskanuii mos:
—  pacyUETHBIM CYET IUIATEIIbIINKA;
—  pacyUETHBIM CYET MOTy4YaTelIs;
—  IepeducisieMasl cyMMa B pyo.
Hanucarp nporpamMmmy, BBIIOJHSIONIYIO CIEIYIOMINE JECUCTBUS:
— BBO/I C KJIaBHATyphl JaHHBIX Kiacca Tuna ORDER;
—  BBIBOJ Ha 3KpaH MHGOpPMAIMU O CyMME, CHSATON C pacuyeTHOIO cueTra
MJIATEbIINKA, BBEJEHHOTO C KJIABUATYPHI;
—  €CJIM TaKUX CYETOB HET, BEIBECTH COOTBETCTBYIOIEE COOOIIICHUE.

Bapuanr 10.
Onwucartsp knacc ¢ umeHeM STUDENT, conep:xatunii mosist:
—  (daMWIMs ¥ HHULIAAIIBI,
—  HOMED I'PYIIIIbI
—  yCHeBaeMOCTb (MAacCHUB U3 MSTH AJIEMEHTOB).
Hanucarp nporpamMmmy, BBITOJHSIONIYIO CIEIYIOMINE JECUCTBUS:
— BBOJI C KJIaBHaTyphl fJaHHbIX Kiacca tTuna STUDENT;
—  BBIBOJ Ha JuCIUICH (GaMUIIMiA U HOMEPOB T'PYIIN JJi1 BCEX CTY/ICHTOB,
ecnu cpeaHuit 6amn cryaenta 6onbie 4.0;
—  €CJIM TaKHUX CTYJACHTOB HET, BHIBECTH COOTBETCTBYIOIIEE COOOIIICHUE.

Bapuanr 11.
Onwucartsp knacc ¢ umeHeM STUDENT, coneprxatunii mosist:
—  (daMuIMs ¥ HHUIAAIIBI,
—  HOMED I'PYIIIIbI;
—  yCIeBaeMOCTb (MAacCHUB U3 MSTH AJIEMEHTOB).
Hanucars nporpammy, BEITOJTHSIOLIYIO CIIEAYIOIIUE TEUCTBUS:
—  BBOJ ¢ KiaBuatypsl AaHHbIX kiacca tuna STUDENT;
—  BBIBOJl Ha JUCIUIEH (amMuiInii 1 HOMEPOB TPYII JIJISi BCEX CTYIIEHTOB,
€CIIM OHU UMEIOT OLICHKH 4 U 5;
—  ©CJIM TaKuX CTYJIEHTOB HET, BEIBECTU COOTBETCTBYIOIIEE COOOIIECHUE.

Bapuanr 12.
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Onucartsp knacc ¢ umeHeM STUDENT, coneprxatunii mosist:
—  (hamMunus ¥ UHUITUATIBI,
—  HOMEp TPYIIIIbI;
—  yCIeBaeMOCTb (MAacCHUB U3 MSTH JIEMEHTOB).
Hanucarp nporpamMmmy, BBIIOJHSIONIYIO CIEIYIOMINE JECUCTBUS:
— BBOJI C KJIaBHaTyphl fJaHHbIX Kiacca tTuna STUDENT;
—  BBIBOJ Ha JuCIUICH (GaMUIIMiA U HOMEPOB T'PYIIN JJi1 BCEX CTY/ICHTOB,
UMEIOIIHX XOTSI ObI OHY OIICHKY 2;
—  €CJIM TaKWX CTYJICHTOB HET, BEIBECTU COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanr 13.
Onucarsp knacc ¢ umeHeM AEROFLOT, conep:xatuunii rmosis:
—  Ha3BaHME MyHKTa Ha3HA4YEeHUs peica;
—  HOMED peuca;
—  THI caMoJeTa.
Hamucars mporpaMmy, BBITIOJHSIONLYIO CIEAYIOITUE JEeHCTBUS:
—  BBOJ C KJaBUarypsl AaHHbIX Ki1acca Tuna AEROFLOT;
—  BBIBOJ, Ha 3KpaH WH(opManuu o perice, HOMEP KOTOPOTO BBEICH C
KJIaBUATYPBI;
—  €CJIM TaKUX PEHCOB HET, BBIBECTU COOTBETCTBYIOIIEE COOOIIEHNE.

Bapuanr 14.
Onucartsp knacc ¢ umeHeM AEROFLOT, conep:xatuuii rmosst:
—  Ha3BaHME MyHKTa Ha3HA4YeHUs peica;
—  HOMEp peica;
—  THI caMoJIeTa.
Hamucars nmporpaMmy, BBITIOJHSIONLYIO CIEAYIOITUE JEeHCTBUS:
—  BBOJ C KJaBUarypsl AaHHbIX Ki1acca Tuna AEROFLOT;
— BBIBOJ, Ha DJKpaH TIYHKTOB Ha3HAYEHUS MW HOMEPOB pPEHCOB,
00CITy’)KMBa€MbIX CAMOJIETOM, TUIT KOTOPOTO BBEJICH C KJIABHATYPHI;
—  €CJIM TaKUX PEHCOB HET, BBIBECTU COOTBETCTBYIOIIEE COOOIIEHNE.

Bapuasnr 15.
Omnwucartsp knacc ¢ umeHeM NOTE, copepxaniuii moss:
- (Qamwius u ums;
—  HOMep TenedoHa;
—  JlaTa poXKIeHUs (MacCUB U3 TPEX yuced).
Hanncare nporpammy, BEIIOJHSIOIIYIO CIEAYIOIINUE IEHCTBUS:
—  BBOJ C KJIaBUaTyphl AaHHbIX knacca tuna NOTE;
—  BBIBOJI Ha 9KpaH UH(POPMALIUU O YEJIOBEKe, HoMep TenedoHa KOTOPOro
BBEJICH C KJIaBUATYPBI;
—  ©CJIM TaKuX JIIOJIeH HET, BRIBECTU COOTBETCTBYIOIIEE COOOIICHUE.

Bapuanr 16.
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Onucartp knacc ¢ umeHeM WORKER, conepxammii mosms:
—  (amunusa u uHUITMATBI paOOTHUKA,
—  Ha3BaHME 3aHMMAEMOM JOJDKHOCTH;
—  3apmiary;
—  TOJ MOCTYIUICHUS Ha paboTy.
Harnncars nporpaMmy, BEITIOJHSIOLIYIO CIEAYOLIUE NEHCTBUSL:
— BBO/I C KJIaBHaTyphl JaHHbIX kiacca tTuna WORKER;
—  BBIBOI Ha AuCIuied (amunmii paOOTHHUKOB, Ybsl 3apIujiaTa BBIIIE
CpEeIHEe 10 OpraHu3aliy U CTaX paboThl OOJbIIE TPEX JIET;
—  €CJIM TaKUX paOOTHUKOB HET, BEIBECTH COOTBETCTBYIOIIEE COOOIIECHNE.

Bapuanr 17.
Omnwucartsp knacc ¢ umeHeM TRAIN, conepsxamuii noJs:
—  Ha3BaHME ITyHKTA Ha3HAYCHUS;
—  HOMEp I0€e37a;
—  BpEeMs OTIIPABIICHHUS.
Hanucare nporpaMMy, BBIIOJIHSIOUIYIO CAEAYIOIIME JEHCTBUS:
—  BBOJ C KJIaBHATyphbl JaHHbIX Kiacca Tuna TRAIN;
—  BBIBOJ Ha 3KpaH UH(OpPMAIIMU O OE3AaX, OTIPABISIOIUXCS B IyHKT
Ha3HAUYEHUs BBEJCHHOIO C KJIaBUATYpBHI;
—  €CJM TaKUX [10€3/10B HET, BEIBECTU COOTBETCTBYIOLIEE COOOILIEHHE.

Bapuanr 18.
Onwucartsp knacc ¢ umeHeM TRAIN, coxeprxamuii mos:
—  Ha3BaHME IIYHKTAa Ha3HAYECHUS,;
—  HOMEp I0e37a;
—  BpeMs OTIIPABIICHHUS.
Hanucare nporpaMMy, BBIIOIHSIOUIYIO CIAEAYIOIIME JEHCTBUS:
—  BBOJ C KJIaBHATyphbl JaHHbIX Kiacca Tuna TRAIN;
—  BBIBOJ Ha 3KpaH MH(OpMaALMU O IyHKTE Ha3HAYEHHUs, B KOTOPBIN
OTIIPABJIIETCS MOE3/, HOMEP KOTOPOTO BBEJEH C KJIIAaBUATYPBHI;
—  €CJIM TaKUX M0E€3/10B HET, BEIBECTU COOTBETCTBYIOLIEE COOOIICHHUE.

Bapuanr 19.
Onwucarte knacc ¢ umeHeM MARSH, coxeprxanuii moss:
—  Ha3BaHME HAYaJbHOIO MYHKTA MApUIPYTa;
—  Ha3BaHMUE KOHEYHOTO IYHKTa MapuIpyTa;
—  HOMEp Mapuipyra.
Hanucars nporpammy, BEITOJTHSIOLIYIO CIEAYIOIIUE TEUCTBUS:
— BBO/I C KJIaBHATyphl JaHHBIX Kiacca Tuna MARSH;
—  BBIBOJ] Ha 3KpaH WH(pOpMaLIMK O MapIIPyTe, HOMEP KOTOPOTO BBEJIEH C
KJIABUATYPHI;
—  €CJIM TAaKUX MapUIPYTOB HET, BBIBECTU COOTBETCTBYIOIIEE COOOIICHNE.
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Bapuanr 20.
Onucate knacc ¢ umenem NOTE, conepsxatuii moss:
-  (damunusa u ums;
—  HoMmep TesnedoHa;
—  Jata poXKJaeHus (MacCHB U3 TPEX yucedn).
Hanucarp nporpamMmmy, BBIIOJIHSIONIYIO CIEIYIOMIUE JECUCTBUS:
— BBOJI C KJIaBHaTyphl JaHHbIX kiacca Tuna NOTE;
—  BBIBOJIl Ha DJKpaH HWH(OpMAIMU O IIIOASX, YbH JHU POXKIACHUS
MPUXOJATCS HA IO/, 3HAYEHUE KOTOPOTO BBEAECHO C KJIAaBUATYPHI;
—  ©CJIM TaKWX JIFOJIEH HET, BRIBECTH COOTBETCTBYIOIIEE COOOITICHHE.

JladoparopHas padora Ne 3

1 eab v mopsiaok padoThI

[lear paboOThl — O3HAKOMUTHCS C TMOHSATHUEM IMEPErpy3KH ONEPaToOpoOB,
MOHSITUEM CBOMCTB U MHAEKCATOPOB B si3bike CH.

[TopsinoK BBINIOJIHEHUS paOOTHI:
—  O3HAKOMMTHCS C ONMCAHUEM J1a00PaTOPHOU padoTHI;
—  TIOJIyYMTb 33JaHHE Y IIPENOAABATEIIsl, COITIACHO CBOEMY BapHaHTY;
—  HamucaTh NporpaMMmy M OTJIaJuTh ee Ha DBM.

2 Kparkasi Teopust

2.1 Ilepe3arpyska onepaTroposn

BBenenue B neperpy3ky onepaTopon

[leperpy3ka omepaTopoB TMO3BOJSET yKa3aTh, KaK CTaHAAPTHBIE OMEPATOPHI
OyIyT HCTIONB30BaTLCS C 00BbeKTaMHu Kiiacca. [leperpyska
TpeboBanus K neperpy3ke ornepaTopos:
e rMeperpy3ka  ONEepaTopoB  JIOJDKHA  BBIMIOJHITHCS — OTKPBITHIMH
CTaTHYECKUMHU MeToZaMu kiacca (cnenudukaropsl public static);
® y METOja - OomepaTopa TUIl BO3BPAIIAEMOI0 3HAUEHUS! WM OHOTO U3
napaMeTpoB JODKEH COBMAAaTh C THUIIOM, B KOTOPOM BBITIOJHSAETCS
neperpys3Ka orneparopa;
® TIapaMeTphl METO/A - Olleparopa He JODKHBI BKIIOYATh MOAU(PUKATOP

out u ref.
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Takum 006pa3om, HEBO3MOXKHO M3MEHUTh 3HAUEHUE CTAHJIAPTHBIX OMepaluit
JUISl CTAaHIAPTHBIX TUIOB JaHHBIX.

Tabnuma 1. Oneparopsl, 10MyCKaroIIKEe EPETPY3KY.

Onepartopsi Karteropusi oneparoposn

- N3meHeHne 3HaKka nepeMeHHON

! Oneparys JIOrTH4eCcKOro OTPULIAHUS

~ Omnepanusi TOOUTOBOTO OTIOTHEHUS, KOTOPasi IPUBOIUT
K MHBEPCUHU KaXKJI0TO OuTa

++, -- NHKpeMEeHT U IEeKpEMEHT

true, false Kputepuit uICTHHHOCTH 00BEKTa, ONpeaSIeTCS
pa3paboTYMKOM Kjlacca

+,— %/, % Apudmernaeckue onepaTopbl

&, |, ", <<, >> buToBbie onepanun

==, =<, > <= >= Onepatopbl CpaBHEHUS

&&, || Jloruueckue onepaTopsl

[] Onepanuu J0CTyIa K 3JIeMEHTaM MaCCUBOB
MOJICIIUPYIOTCS 32 CYET MHICKCATOPOB

0 Omneparnuu mpeodpa3oBaHUs

Tabnuna 2. Oneparopsl, HE AOMYCKAIOIINE MTEPETPY3KY.

Onepatopsl Kareropus onepatopon

+=, —=, *=, [=, %=, &=,| [leperpyxaroTcs aBTOMaTUYECKHU MIPH MEPErPy3Ke
=, =, <<=, |COOTBETCTBYIOUIMX OMHAPHBIX ONEpaIuil

>>=

= IIpucBoenue

JlocTyn Kk 4jieHam Turia

?: Omneparopa ycinoBus

new Cosnanue o0beKTa

as, is, typeof Hcrionb3yroTes Juisl MOaydeHus nH(QOpMaIuy o THIIS
—> sizeof,*,& JloCTynHBI TOJIBKO B HEOE30MMaCHOM KOJIE

[leperpy3ka oneparopoB UMEET HEKOTOPbIE OTPAHUYECHUSL:

¢ TICPCIrpy3Ka HC MOKCT UBMCHUTDH ITPUOPUTCT OIICPATOPOB,
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® Ipu TEperpy3ke HEBO3MOXKHO HM3MEHUTh YHUCIO ONEPAHIOB, C
KOTOPBIMU paboTaeT OTmeparop;
® HE BCE OMepaTopbl MOXKHO Meperpykarh (Tadnuisl 1 u 2).

[leperpy3ky omeparopoB MOXHO HCIOJIb30BaTh Kak B KJlaccaX, TaKk U B
CTPYKTypax.

[TockonbKy  Teperpy>KeHHbIe  ONeparopbl  SABIAIOTCS  CTaTUYECKUMHU
METOJJaM{, OHM HE TOJy4yaloT YyKaszaTens this, m03TOMy yHapHBIE OIEpaTopbl
JIOJDKHBI MONTy4ath | mapametp, OuHapHbie 2.

CHHTaKCUC Neperpy3Ku:

public static <rum pe3yJbTara>

operator <CHMBOJI onlepauuu> (mapamerpbl)

Ileperpy3ka yHapHBIX 0IePaTOPOB

MOXHO ompeensiTh B Kiacce CIACAYIONINE YHAPHbIE ONEPalnu:
+ - ! ~ ++ - true false
CuHTakcuc oObsSBUTENS YHAPHOU OIEpaIiu:
THII operator yHapHasionepanus ( mapamerp )
IIprMepsbl 3aroJIOBKOB YHApHBIX OIEPALIMiA:
public static int operator +( MyObject m )
public static MyObject operator - - ( MyObject m )
public static bool operator true( MyObject m )
[TapameTtp, mepemaBaeMblii B ONEpallnio, TOJDKCH UMETh THUN Kiacca, s
KOTOPOTO OHa ompenensercs. Oneparus 10 KHA BO3BPAIaTh:
® JJIs OTepalwuii +, -, | ¥ - BEJIMYUHY JTI000TO THTIA;
® Ul omepanuid ++ W -- BEIIMYMHY THIIA Kjacca, JJIi KOTOPOTo OHa
OTIpEICTISETCS;
e I omeparnwii true u false BenmmunHy THMA bool.
Omnepanuy HE MODKHBI M3MEHATh 3HAYCHHE TepeaBacMOro UM OIepaHja.

Onepaum{, BO3Bpamaomas BCIWMYMHY THIIA KJlacCa, M9 KOTOPOI'oO OHa
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OTIpENEISIETCS, TOJDKHA CO3/1aTh HOBBIA OOBEKT 3TOTO KJIAcCa, BHITIOJHUTH C HUM
HEO0OXOIUMBIE ACHCTBUS U TIEPEIaTh €r0 B KAY€CTBE PE3yibTara.
[Tpumep omeparopoB HHKPEMEHTA, IEKPEMEHTA U U3MEHEHUS 3HaKa -.
Knacc Point onmceiBaeT TOUKy Ha TMIIOCKOCTH, TOYKA UMEET KOOPIUHATHI X H
y. Oneparop ++ yBenmuuuBaeT 00e KOOpAMHATHI HAa 1, omeparop -- yMEHBIIAeT,
OTIepaTop — U3MEHSIET 3HAK KOOPJMHAT Ha TPOTHBOIOIOKHBIHA.
namespace UnaryOperator
{
//K1acc TOYKHU Ha TIOCKOCTHU — MIPUMEP JIJISl IEPETPY3KHA ONIEPaTOPOPB
class CPoint
{
int x,y;
public CPoint(int x, int y)
{ this.x = x; this.y =y; }
//meperpy3ka HHKpEMEHTa
public static CPoint operator ++(CPoint s)
{ s.x++; s.y++; return s; }
//meperpy3ka J1eKpeMeHTa
public static CPoint operator --(CPoint s)
{ s.x--; s.y--; return s; }
//meperpy3ka oneparopa -
public static CPoint operator -(CPoint s)
{
CPoint p = new CPoint(s.x, s.y);
p-X=-p.X; p.y = -p.y, return p;
b

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);
//mpeduxcHas 1 mocTPuKcHas GOPMbI BBIOTHSIIOTCS OJIUHAKOBO
Console. WriteLine(++p); /x=11, y=11
CPoint p1 = new CPoint(10, 10);
Console.WriteLine(p1++); //x=11, y=11
Console.WriteLine(--p); /x=10, y=10
Console.WriteLine(-p); /x=-10, y=-10
//mocie BBITIOJIHEHMS oTiepaTropa —
//cocTosIHNE UCXOAHOTO OOBEKTa HE U3MEHUIIOCH

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

b
b

Pe3ynbTaT BRINMOIHEHUS TPOrPaMMbl U300pakeH Ha pUCYyHKe 2.1.

-

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

11 ¥ -
11 ¥

im ¥

—-10 ¥

im ¥

NPOAOAKEHHA HAKMHTE ANSYD KAABHWY .

Puc. 2.1 Pe3ynbrar BBIIIOIHEHUS IPOTPAMMBI.
B namnom mnpumepe CPoint sBisieTcss CCBHUIOYHBIM THIIOM, MO3TOMY
U3MEHEHUSI 3HAYEHUM X U Yy, KOTOPBIE BBINOJHAKTCA B NEPErPYyKEHHBIX
oreparopax MHKPEMEHTa U JIEKPEeMEHTa, U3MEHSIOT MEepeJaHHbI B HUX OOBEKT.

Oneparop — (M3MEHEHUE 3HAKA) HE JOJKEH HM3MEHSITh COCTOSHHE IMEPEJaHHOIO
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00BEKTa, a JOJHKEH BO3BpAIaTh HOBBIN OOBEKT C M3MEHEHHBIM 3HAKOM. J[Jist 3TOTO
B peaju3alliy 3TOr0 MeToja co3faeTcs: HOBbI 00bekT CPoint, m3mensercs 3Hak
€ro KOOPAWHAT M ATOT OOBEKT BO3BpAIIACTCs U3 METO/IA.

B C# HeT BO3MOXXHOCTH BBINOJIHUTH OTACIBHO MEPErpy3Ky MocT(HUKCHON U
npepuKcHON GopM oreparopoB UHKpEMEHTa U JeKpeMeHTa. [losToMy npu BBI30BE
noctdukcHas u npedukcHas Gopma padboTarOT OJUHAKOBO.

[Ipu meperpyske omepatopoB true um false pa3paboTumk 3amaeT KpUTEPHA
WUCTUHHOCTU JUIsI CBOETO THUMA AaHHBIX. [locie 3Toro oOBEKTHl THUIA HAMPAMYIO
MOYKHO HCHOJIb30BaTh B CTPyKType omepartopoB if, do, while, for B kauectBe
YCIIOBHBIX BBIPAKEHHM.

[leperpy3ka BBITIOTHSAETCS IO CICTYIOIINUM MTPaBHIIAM:

e ormeparop true JOHKEH BO3BpallaTh 3HAYCHHE true, €Cld COCTOSHHE
o0BbeKTa UCTUHHO U false B IPOTUBHOM cCitydae;

e omeparop false momkeH BoO3BpalaTh 3HAUCHUE true, €CIM COCTOSHHE
o0beKkTa JIoKHO U false B mpoTUBHOM cllydae;

e ormepatopsl true u false Hamo meperpyxarh B mape.

[Tpu 5TOM BO3MOXKHA CHUTYaIlMsl, KOTJIa COCTOSTHUE HE SIBISCTCS HE NCTUHHBIM
HU JIOKHBIM, T.€. 00a omepatopa MOTYT BEpHYTh pe3yibTar false.

[Ipu meperpyske omeparopoB true u false ucnomp3yercs ciemayromas
Ta0IMIIa UCTUHHOCTH (Tabi. 3).

Tabnuma 3. Tabnuia ICTUHHOCTH NP TIEPETPY3Ke

oreparopos true u false.

3HayeHue Omneparop True Omnepatop False
1 true False
-1 false True
0 false false
public struct DBBool
{
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//TpH BO3MOXHBIX 3HAYCHUS

// 3nadenue mapamerpa 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; }

// Bo3Bpamaet true, eciii B onepanjie coaepkutcs True,
// naage Bo3Bparmiaet false

public static bool operator true(DBBool x)

{ return x.value > 0; }

// Bo3Bparmaer true, eciu B onepanie coaepxxkutcs False,
// naaue Bo3Bparaer false

public static bool operator false(DBBool x)

{ return x.value < 0; }

b

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");

}

Kak BHJHO M3 pcain3aluu, €CJIIN B 00BCKTE KJ1acca COACPKUTCA 3HAUYCHUC
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null, To o6a omeparopa Bo3BpamatoT 3HaYeHHE false.

IMeperpy3ka GMHAPHBIX ONIEPATOPOB

Mo:XHO onpenensaTh B Kijacce ciaeayrolre OnHapHbIE ONEpaltu:

tooE % & K D == 1= > < >= <=

CunTtakcuc oObsBUTENSI OMHAPHOW OTICPAIIUH:

THII Operator OuHapHas_omnepauus (mapamerpl, napamerp2)

[Tpumepsl 3aro0BKOB OMHAPHBIX ONEpaLuil:

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

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

XoTst Obl OAMH MapaMeTp, MepelaBaeMblil B ONEpalMio, J0JKEH UMETh THUII
KJ1acca, JiyIsl KOTOpOoro oHa onpezensercsa. Onepanus MOKET BO3BPALLATh BETUUHHY
J1000T0 THIIA.

Omnepauuu == u =, > u <, >= u <= ONpeIeNAI0TCI TOIHKO MapamMu U 0OBIYHO
BO3BpAIIAIOT JIOTHUECKOE 3HaYeHHE. Yalle BCero B KJlacce OINpENEsoT ONepaluu
CPAaBHEHMsI HA PABEHCTBO M HEPABEHCTBO JJISl TOTO, YTOObI 00ECIIEUUTh CPABHEHHE
O00OBEKTOB, @ HE WX CCHUIOK, KaK OMPEAENICHO IO YMOJYAaHUIO ISl CCHUIOUHBIX
THUIIOB.

[Tpumep neperpy3ku OUHAPHBIX ONEpaIUil:

namespace BinaryOperator

{

class CVector
{
public int x;
public int y;
public CVector(int x, int y)
{ this.x = x; this.,y =y; }
public override string ToString()
{ return string.Format("Vector: X = {0} Y = {1}", x, y); }
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class CPoint
{
private int x;
private int y;
public CPoint(int x, int y)
{ this.x =x; this.y=y; }
//meperpy3ka OMHapHOTO oreparopa +
public static CPoint operator +(CPoint p, CVector v)
{ return new CPoint(p.x + v.x, p.y + V.y); }
//meperpy3ka OMHapHOTO ormepartopa *
public static CPoint operator *(CPoint p, int a)
{ return new CPoint(p.x * a, p.y * a); }
//meperpy3ka OMHAPHOTO oIepaTopa -
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,y); }
b

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("Touka p1: {0}", pl);
Console.WriteLine("Cnpur: {0}", p1 + v);
Console.WriteLine("Macmrabuposanue: {0}", pl * 10);
Console.WriteLine("Touka p2: {0}", p2);
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Console.WriteLine("Paccrostaue: {0}", p2 - pl);

b
}
b

Pe3ynbTraT BRINOIHEHUS TPOrPaMMbl U300paKEH HA PUCYHKE 2.2.

-

ESIEIX=)

BEX ChWindows\system32omd.exe

Touka pl: Point: A m =
Cneur = Point: 8 = 2 = 30
Macutasuposanue : Point: =
Touka p2: Point: ¥ = 12 =

i0

im@m ¥ = 100
2m
PaccTtoAaHue: Uector: ¥ ¥ =41m

[lan NpoOADAMEHHA HAKMMTE AKNG YN KAABMWY .

Puc. 2.2 Pe3ynbTaT BBINOIHEHUS TPOTPAMMBI.

BrlinonHeHHas neperpys3ka aBTOMaTuueCcKH Meperpykaer oneparopsl +=, *=,
-=. Hannpumep, MOxHO 3anucars: pl+=v;

Jlis peanuzanuu 3TOTO JAeWCTBUA OyleT MCIONb30BaH TMeperpyKeHHbIN
oreparop +.

OnHako meperpyxeHHble B MpHUMEpPE OoIneparopbl OymyT HCIONb30BATHCS
KOMITHJIATOPOM TOJIBKO eciii nepemeHHast tTuna CPoint HaxonuTces cieBa OoT 3HaKa
onepanna. T.e. BeipaxkeHue p * 10 oTKOMOUIMpPYEeTCS HOpPMaJIbHO, a MpHU
NIEPECTAHOBKE COMHOXKUTENEH, T.e. B BeIpaxkeHun 10 * p mpowusoiger ommOka
KOMITWJIALIMK. J{J1s1 UCTIpaBIeHUs: 3TOM OMKUOKH CIIeyeT Meperpy3uTh oneparop * ¢
JPYTUM HOPSIKOM OIEPaHI0B:

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

{returnp * a; }

IIpun neperpy3ke ornepaTopoB OTHOUIEHUS HAJI0 YYHUTHIBAaTh, YTO €CTh JBa
croco0a MpOBEPKHU paBEHCTBA:

® PaBEHCTBO CCHUIOK (TOXKJECTBO);
® DABEHCTBO 3HAYCHUM.
B xmmacce Object onpeneneHs! Cleayromre METOAbl CPAaBHEHUS 0OBEKTOB:

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

Ecth ommmuus B paboTe 3THX METOJOB CO 3HAUYMMBIMH M CCHUIOYHBIMU
TUTIAMH.

Meton ReferenceEquals() mpoBepsieT, yka3bIBalOT JIM JIB€ CCHUIKH HA OJIUH H
TOT K€ SK3EMIUIAp KJlacca; TOYHEE - COIEpIKaT JIU JBE CCBHUIKH OIWH M TOT aapec
namsTH. DTOT METOI HEBO3MOXHO TmepeornpeneianTtb. Co 3HAYMMBIMU THITAMU
ReferenceEquals() Bcerna Bo3Bpamiaer false, T.K. mpu CpaBHEHHUU BBINOJIHACTCS
npuBegeHue k Object W ymakoBKa, yIMakOBaHHBIE OOBEKTHI PACIONATarOTCs TIO
pa3HBIM aJpecam.

Meton Equals() sBasiercs BuptyanbHbiM. Ero peamusamuss B Object
BBITIOJHSIETCSI TPOBEPKY paBEHCTBA CCBHUJIOK, T.e. paboTaeT Tak e Kak u
ReferenceEquals. [lmst 3HaumMbpix TumoB B 0azoBom Ttume System.ValueType
BBITIOJIHEHA TMeperpy3ka wmetoma Equals(), koTopas BBITIONHSET CpaBHEHHE
00BEKTOB MyTEM CPaBHEHHMS BCEX MOJIEH (TOOUTOBOE CPAaBHEHHE).

[Ipumep wucnonb3oBanust omepatopoB ReferenceEquals() u Equals() co
CCBUIOYHBIMU ¥ 3HAYUMBIMH THUTIAMU:

namespace Equals and ReferenceEquals

{

class CPoint

{ private int X, y;
public CPoint(int X, int y)
{ this.x =x; this.y =y; }

b

struct SPoint

{
private int X, y;
public SPoint(int X, int y)
{ this.x =x; this.y =y; }
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class Program

{

static void Main()
{
//Pabota metona ReferenceEquals ¢ cChUIOUHBIM M 3HAYMMBIM THIIAMH
//CCBHITIOYHBIN THUIT
CPoint p = new CPoint(0, 0);
CPoint p1 = new CPoint(0, 0);
CPoint p2 =pl;
Console.WriteLine("ReferenceEquals(p, p1)= {0}",
ReferenceEquals(p, pl)); //false
//xoTs p,plcomepikar OMHAKOBBIC 3HAUYCHUS,
//oHY yKa3bIBaIOT HA pa3HbIC a/peca MaMsITH
Console.WriteLine("ReferenceEquals(pl, p2)= {0}",
ReferenceEquals(pl, p2));//true
//pl 1 p2 yKa3bIBaIOT Ha OJUH U TOT K€ aapecC MaMATh
//3HaYUMBIN THUIT
SPoint p3 = new SPoint(0, 0);
//mpu nmepenade B Metoa ReferenceEquals BeimionHseTCS yiakoBKa,
//ynakoBaHHbIE OOBEKThI PACIOJIATalOTCs MO Pa3HbIM aJipecam
Console.WriteLine("ReferenceEquals(p3, p3) = {0} ",
ReferenceEquals(p3, p3)); //false
//Pabora merona Equals ¢ cCbUIOYHBIM 1 3HAYUMBIM THIIAMHU
//CCBITIOYHBIN THUIT
CPoint cp = new CPoint(0, 0);
CPoint cpl = new CPoint(0, 0);
Console.WriteLine("Equals(cp, cpl) = {0}", Equals(cp, cpl)); //false
//BBITIONTHAETCS CPAaBHEHUE APECOB 3HAUMMBII THIT

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

//BBITIOJIHSETCS CPAaBHEHUE 3HAYCHUH ToJIeH

b

Pe3ynbTaT BRINOIHEHUS IPOrPAMMBbI U300paKEH HA PUCYHKE 2.3.

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

ReferenceEquals<p,. pl>= False -
ReferenceEgqualsCpl,. p2»= True

ReferenceEquals<p3d. p3>» = False

Equals<cp,. cpl?» = False

Equals<sp,. spl» = True
MaA NpONDAKEHHA HAKMUTE ANEYN KAABMWY .

Puc. 2.3 Pe3ynbTaT BEIIOIHEHUS TPOTPAMMBI.

IIpu co3ganuu cobcTBeHHOTO TUTA onieparop Equals() MokHO meperpy3utsb.
JIst  CCBUJIOYHBIX THUMOB TIEPETPY3KY CIEAYeT BBHITOIHATH, TOJIBKO €CJIM THII
OpeacTaBisieT coOoil HeusMeHsieMblii 00BbekT. Hampumep, mis tuma String,
KOTOPBIN COJEPKUT B c€0€ HEM3MEHHYIO CTPOKY, HMEETCSl TIEPErpyKEHHBIN METO
Equals() u oneparop ==.

ITockoneky B System.ValueType mneperpyxkennsii wmeton  Equals()
BBINIOJIHSAET MOOMTOBOE CpPAaBHEHHME, TO B COOCTBEHHBIX 3HAYUMBIX THUIIAX €O
MOXHO He meperpyxarb. OnHako, B System.ValueType mnonydenue 3HaYeHHI
nosiet 11 cpaBHeHust B Merojae Equals() BeImosHseTCS ¢ MOMOIIBI0 pediekcud,
YTO NPUBOIUT K CHIDKEHHIO Mpou3BoauTenbHOCTH. [loaTomy mpu paspabotke
3HaYUMOT0 THUMA JUI1 YBEITUYECHHsI OBICTPOACHCTBUS PEKOMEHIYETCS BBINOJHUTD
neperpysky metoga Equals().

[Ipu meperpyske metroma Equals() crmemyer Takke mneperpyxarb MeETOJ
GetHashCode(). DtoT MeTOon mpeaHa3HayeH IS MOJY4YEHHUS IIEJI0YUCICHHOTO
3HAUYEeHUA Xell - Koja oObekra. [lpuuem, paznuuHbIM (T.e. HE PaBHBIM MEXIY

co0oif) 00bEeKTaM JOJDKHBI COOTBETCTBOBATh pa3iMuHble Xem — Koabl. Ecnu
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neperpy3ky merona GetHashCode() He BBIMOTHUTH BO3HUKHET MPEIYyNPEKICHUC
KOMITHJIATOPA.

[leperpy3ka omepatopa == OOBIYHO BBHITIONHSETCS IyTEM BBI30Ba METOA
Equals().

Eciu mpeamonaraeTcsi CpaBHMBATh SK3EMIUIAPHI COOCTBEHHOTO THMA IS
HeNel COPTHUPOBKH, PEKOMEHIyeTCS YyHAclelAOoBaTh JTOT THM OT HHTEpQeiicoB
System.IComparable wu  System.IComparable<T> wu peanuzoBath MeTOA
CompareTo(). B nmanpHeimeM 3TOT METOI MOXHO BBI3BIBATh W3 peaau3alluu
Equals() u Bo3Bpamars true, ecnmu CompareTo() Bo3Bpamaer 0.

[Tpumep neperpy3ku oneparopos == u != qs kinacca CPoint:

namespace ComparisonOperator

{
using System;
class CPoint
{
int x, y;
public CPoint(int x, int y)
{ this.x = x; this.y =y; }
//Tleperpy3ka metona Equals
public override bool Equals(object obj)
{
/lecnm obj == null,
//3Ha4UT OH != OOBEKTY, OT UMEHU KOTOPOTO BBI3BIBACTCS STOT METOT
if (obj == null) return false;
CPoint p = obj as CPoint;
//mepenaHHbIi 00BEKT HE ABISIETCA cChlIKOM HAa CPoint
if (p == null) return false;

//mpoBepsieTCsS PaBEHCTBO COJAEPKUMOTO

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

//TIpu neperpyske Equals nano Takxe neperpy3utrb GetHashCode()
public override int GetHashCode()
{

return x * y;//ucnonb3zoBanre XOR 1151 momydeHus Xenl Koja

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

{

//mpoBepKa, 4YTO MepPEMEHHBIEC CCHUIAIOTCS Ha OIUMH U TOT XK€ aJipec
//cpaBHeHME pl == p2 mpuBEET K OECKOHEYHOW PEKYpPCUHI
if (ReferenceEquals(p1, p2)) return true;

//mpuBeneHne K object He0OXOIUMO,
//T.x. cpaBHeHue pl == null mpuBeneT k OECKOHEUHON PEKYypCUU

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

b

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

{ return (!(pl == 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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}

YcrnoBHBIE JIOTHYECKUE OmepaTopbl && W || HENb3sl meperpy3uTb, HO OHU
BBIYHCIISTFOTCS C TIOMOIIBIO & U |, TOMyCKAIOIIUX TIEPETPY3KY.
[Ipumep kmacca DBBool wucnonbe3yromero mneperpy3ky JOTHUECKUX
OTIepPaTOPOB:
public struct DBBool
{
//TpH BO3MOXKHBIX 3HAYCHUS
// 3nadenue mapamerpa MoxeT 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; }
// Bo3Bpamaet true, eciiy B onepane coaepkutcs True,
// naage Bo3Bpamiaet false
public static bool operator true(DBBool x)
{ return x.value > 0; }
// Bo3Bparaer true, eciu B onepan/e coaepxxkurcs False,
// naade Bo3Bparaer false
public static bool operator false(DBBool x)
{ return x.value < 0; }
// Onepatop Jlornueckoe . Bo3Bpaiaer:
// False, ecnu oqun u3 onepannoB False HezaBucumo

// oT 2-0r0 OomnepaHa
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// Null, ecnu onun u3 onepannos Null, a apyroii Null unu True
// True, ecnu o6a onepanna True
public static DBBool operator &(DBBool x, DBBool y)
{ return new DBBool(x.value < y.value ? x.value : y.value); }
/I Onepatop Jloruueckoe NJIN. Bo3Bpaiaer:
// True, ecnu OAMH U3 OniepaH0B True HE3aBUCUMO
// 0T 2-0T0 OTIepaHaa
// Null, ecniu onun u3 onepanaoB Null, a apyroii False nnu Null
// False, eciu 06a onepanna False
public static DBBool operator |(DBBool x, DBBool y)
{ return new DBBool(x.value > y.value ? x.value : y.value); }
// Oneparop Jlornueckoit nuuBepcun. Bo3spaiaer:
// False, ecau oniepany coaepxut True
// True, ecnu onepana coaepxut False
// Null, ecnu oniepana conepxut 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";

b

class Test

{

static void Main()

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

107



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("!bNull is {0}", 'bNull);

}

Pe3ynbTraT BRINMOIHEHUS TPOrPaMMbl U300pakeH HA pUCYHKE 2.4.

-

BN C'\Windows'system32\cmd.exe | = (=] |iE—J

bTrue && bHull is DEBool.Hull
hTrue && bhFalze is DBBool.False
bTrue && bhTrue is DBBool.True

bTrue ! hbNull iz DBBool.True
hFalsze i1 bhFalse iz DBBool.False
bTrue ! bhFalze iz DBBool.True

*hTrue iz DBBool.False

*hFalse is DBBool.True
*hMull is DBBool.HNull
[an NpoROAMEHHA HAKMMHTE ANGYN HKAABHWY . . .

Puc. 2.4 Pe3ynbraT BBINOIHEHUS TPOTPAMMBI.

Ileperpy3ka onepaTopoB npeodopa3oBaHusi TUNA

()nepauHH HpCO6p830BaHHH THIIA 00CCIICYMBAIOT BO3MOKHOCTH SIBHOIO M

HCABHOTI'O HpCO6p330BaHI/I$I MCXKAY IOJIb30BATCIIbCKMMH  THUIIAMH  JdHHBIX.
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CuHTaKcUC OOBSIBUTENS ONEpaIiy mpeoOpa3oBaHus TUTIA:

implicit operator Tun ( napametp ) // HesiBHOe IpeoOpa3oBaHue

explicit operator Tun ( mapametp ) / ABHOe Mpeodpa3oBaHue

OTH omepanuyl BBIMONHSIIOT Npeo0pa3oBaHUE W3 TUIA MapameTpa B THII,
yKa3aHHBIA B 3aroyioBke omnepamuu. OIHAM W3 3TUX TUIOB JOJDKEH OBITh KIacc,
JUIST KOTOPOTO OIpenessieTcs: onepamus. TakuM o0pa3oM, Omepanui BBIMOJTHSIOT
npeoOpa3zoBanus OO THUMA Kjacca K JAPYyroMy THUITY, JHOO Ha0OOpOT.
[TpeoOpaszyembie TUIBI HE TOJKHBI OBITH CBSI3aHBI OTHOIIICHUSIMHU HACIICTOBAHUSI.

Konctpykrop ¢ 1-uMm mapameTpoM He HCHONb3YETCs AJis MpeoOpa3oBaHUs
MIPOU3BOJILHOTO THTA B COOCTBEHHBIW THUI. J[JIT CCHUIOYHBIX M 3HAUYMMBIX THIIOB
NIPUBEICHUE BBITTOJIHACTCS OJJMHAKOBO.

[IpuBeneHNE MOXET BBIMIOIHATHCS SIBHBIM W HESIBHBIM 00pa3oM. SIBHOE
NpUBEICHUE TUTIOB TPeOyeTcs, €CIM BO3MOXKHA IOTEps NAaHHBIX B pE3yJbTare
npuseneHus. Hampumep:

e mnpu npeoOpa3oBanuud int B short, moromy uTto pasmep short
HEIOCTATOYCH /ISl COXpaHEHUs 3HAUYeHU int;

e 1pu NpeoOpa3oBaHUM TUIIOB JAHHBIX CO 3HAKOM B 0€33HAKOBBIC MOXKET
OBITH TIOJIy4eH HEBEPHBIA PE3ybTAT, €CIM MEepEeMEHHas CO 3HAKOM
COZICPKUT OTPUIIATEIILHOE 3HAUCHUE;

® [Py KOHBEPTUPOBAHUU THUIIOB C IJIABAIOIIEH TOYKOH B IIeJIbIe TPOOHAs
4acTh TEPSCTC;

® TIpW KOHBEPTUPOBAHWHU THUIIA, TOMyCcKaromiero null-3aauenus, B TuI, He
nonyckaromuii null, ecnm ucxogHas mnepeMeHHas coaepxuT null,
TeHEPUPYETCS UCKITIOUCHHUE.

Ecnim motepu naHHBIX B pe3ynbraTe MPUBEACHUS HE MPOUCXOIUT
NIPUBEICHUE MOKHO BBITIONHSTH KaK HESIBHOE.

IIpumep:

[Ipuenenne CPoint x Tumy int ¢ moreped TouHoctH, K Tumy double 6e3

INOTCPHU TOYHOCTH. B kauectBe pe3yibTrara BO3BpallaCcTCAa paCCTOAHUC OT TOYKHU 0O
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Hayasaa KOOPAWHAT.
[Tpusenenue tuna int k CPoint 6e3 morepu TouHoctH, Tuma double k CPoint
c morepel ToyHOCTU. B KauecTBe pesysnbrara BO3BpallaeTCs TOYKA, COAEpIKallee
3aJJaHHOE 3HAYCHHE B KaU€CTBE 3HAYCHHI KOOPINHAT.
namespace CastOperator

{

class CPoint
{
int x,y;
public CPoint(int x, int y)
{ this.x = x; this.y =y; }
//MOXeT ObITh IOTEPSI TOUHOCTH, TPEOOPA30BAHUE TOJKHO OBITH SIBHBIM
public static explicit operator int(CPoint p)
{
return (int)Math.Sqrt(p.x * p.x + p.y * p.y);
//moxHO 1 Tak: return (int)(double)p;
b
//mpeoOpazoBaHue 6€3 MOTEPU TOYHOCTU, MOKET ObITh HESIBHBIM
public static implicit operator double(CPoint p)
{ return Math.Sqrt(p.x * p.x + p.y * p.y); }
//iepenanHOe 3HAYEHUE COXPAHIETCS B X U Y KOOpJIWHATE,
//mpeobpazoBanue 0€3 MOTEPH TOUHOCTH, MOKET OBITh HESIBHBIM
public static implicit operator CPoint(int a)
{ return new CPoint(a, a); }
//mpeobpa3oBaHuEe C MOTEPEH TOUHOCTH, JTODKHO OBITH SBHBIM
public static explicit operator CPoint(double a)
{
return new CPoint((int)a, (int)a);

b

110



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

class Test

{

static void Main()

{
CPoint p = new CPoint(2, 2);
//BBITIOJIHEHHE SIBHOTO MpeoOpa3zoBanus CPoint B int
int a = (int)p;
//BBITIONIHEHME HessBHOTO mpeoOpazoBanusi 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; //BbImonHEHNE HEABHOTO Mpeobpa3zoBanus int B CPoint
Console.WriteLine("p: {0}", p); //x=5y=5
//BBITIOJIHEHKE SIBHOTO MpeoOpazoBanus double B CPoint
p = (CPoint)2.5;
Console.WriteLine("p: {0}", p); /x=2y=2

b

Pe3ynbTaT BRINOIHEHUS IPOrPAMMBbI M300paKEH HA PUCYHKE 2.5.

BN CA\Windows\system32omd.exe | = | [E] |£h]

int: 2 -
douhle: 2.8284

=5 %¥ =5
P

2y =2

NpoACAKEHHA HAXMHTE ANEYW KAABHUY . . .
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Puc. 2.5 Pe3ynbrar BBINOJHEHUS TPOTPAMMBI.

NmeeTcst BO3MOXKHOCTH BBHITIOJNHATH TMPUBEIACHUE MEXAY DK3EMIUISIPAMHU
pa3HBIX COOCTBEHHBIX CTPYKTYp WJIM KjaccoB. OJHAKO TMPU ATOM CYLIECTBYIOT
CJIeYIONTUE OTPAHUICHHUS:

® HEJb3s ONpEACIUTh MPUBEACHUE MEXY KJIaCCaMHM, €CIIM OAUH U3 HUX
SIBJISIETCS HACJIETHUKOM JPYTOro;

® TIPHUBEICHHE MOXKET OBITh OMPEACIICHO TOJHKO B OJHOM W3 THIIOB:
100 B UCXOAHOM THIIE, IMOO B THIIE HA3HAYCHHS.

Hanpumep, umeercs ciefyrolas uepapxus KjaaccoB (puc. 2.6).

System.Object
A

c D

Puc. 2.6 [Ipumep nepapxuu KJ1accos.

EauHcTBEHHOE IONMYyCTUMOE MPUBEACHUE TUIIOB — 3TO MPUBEACHUS MEXITY
kinaccamu C u D, moToMy 4TO 3TH KJIacChl HE HAcleayloT Apyr Apyra. Koa takumx
PUBEIECHUI MOXKET BBINNIAJIEThH CIEAYIOLUIUM 00pa3oM:

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

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

OTHU oneparopsl MOTYT ObITh BHYTPH omnpezenenus kiacca C uin ke BHyTpPb
onpenenenus kiaacca D. Ecnu npuBeneHue onpeneneHo BHyTPU OTHOTO KJiacca, TO

HEJIb35 ONPENICIINTh TAKOE K€ NPUBEICHUE BHYTPU APYIOro.

2.2 CBoiicTBa

CBoiicTBa CIIY’KaT OJIA opraHu3aluu JOCTYIIA K ITOJIIM Kiracca. Kak ImpaBunlIo,
CBOMCTBO CBSI3aHO C 3aKPBITBIM IIOJIEM KJIaCCa W OIpcAaAcsIiCT MCETOAbI CTo

IMOJIYUCHHA N YCTAHOBKU.
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CHHTaKCcHUC CBOICTBA:

[ aTpuoyTHI | [ cnenndukaropsl | TMII UMA__CBOIiCTBA

{

[ get kon_nocryna |

[ set kox_moctyna |

}

3HaueHus crenu(uKaTopoB HJisi CBOMCTB M METOJOB aHAJIOTMYHBI. Yarre
BCETO CBOMCTBA OOBSBISIOTCA Kak OTKpBIThIE (co cnerudukatopom public),
MOCKOJIbKY OHH BXOJISIT B MHTEp(eric 00heKTa.

Koo oocmyna mupexacraBnser co0oii OIOKM  OMEpaTopoB, KOTOpHIE
BBITIOJIHAIOTCS TpU MojydyeHuu (get) wim ycTaHoOBKe (set) cBoiicTBa. Moker
OTCYTCTBOBaTh JIN0O YacTh get, 1100 set, HO He 00e OHOBPEMEHHO.

Ecnu oTcyTcTByeT yacTh set, CBOWCTBO JOCTYITHO TOJBKO JUIs YTeHus (read-
only), eciu OTCYTCTBYET 4acTh get, CBOWCTBO JIOCTYITHO TOJIBKO JJIs 3amucu (write-
only).

B C# BBeneHa ynoOHast BOSMOKHOCTB 33J1aBaTh pa3HbIE YPOBHH JTOCTYIIA AJIS
yacteid get u set. Hampumep, BO MHOTMX Kilaccax BO3HUKAeT MOTPEOHOCTH
o0OecreunTh HEOTPAaHWUYEHHBIM MOCTYN I YTCHHWsS M OTPaHWYCHHBIH — A
3aIlnCH.

Crnenndukatopsl JOCTyIa IJIs OTACIBHOW YacTH JODKHBI 3a7aBaTh JHMOO
TaKoW ke, MO0 OoJiee OrpaHMUYEHHBIA JOCTYII, YeM CrenuduKaTop AoCTyna AJis
CBONCTBa B IeloM. Hampumep, eciiv CBOMCTBO ommcaHO Kak public, ero dactu
MOTYT UMETh 000U CrHenu(HuKarop AOCTyIa, a €CIM CBOMCTBO MMEET JOCTYII
protected internal, ero wactu MoOryTt oOBSBIATHCSA Kak internal, protected wim
private. CHHTaKCHC CBOMCTBA UMEET BUJT

[ aTrpulyTHI | [ cienudukaropsl | THII KMSI_CBOMCTBA

{

[ [ arpulyThI | [ cienudukaTopsl | get koa_aocryna |

[ [ aTrpudyThI | [ cnenudukaTopsl | set kox_aocryna |
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}

[Ipumep onucanust CBOMCTB:
public class Button : Control
{
// 3aKpBITOE TOJIE, C KOTOPHIM CBSI3aHO CBOMCTBO
private string caption;
public string Caption
{ // cBOMCTBO
get
{ // cmoco6 moy4eHus: CBONCTBA
return caption;
b
set
{ // ctoco0 yCTaHOBKH CBOMCTBA
if (caption != value)
{

caption = value;

}

[Tpu oOpareHn K CBOWCTBY aBTOMAaTHYECKU BBI3BIBAIOTCS YKA3aHHBIC B HEM
METO/Ibl YTEHUS U YCTAHOBKH.

CHUHTaKCHYECKH YTEHUE U 3alKMCh CBOMCTBA BBINIAMSAT MOYTH KAaK METOJBL.
Merton get nOKEH coEepKaTh oneparop return, BO3BPAILAIOIINI BEIpaKEHUE, JIS
THUIIa KOTOPOTO JOJKHO CYIIECTBOBaTh HESIBHOE MPeoOpa3oBaHue K TUITY CBOMCTBA.
B Merone set ucnonp3yeTcs mapaMeTp cO CTaHAApPTHBIM UMEHeM value, KOTOpbIii

COACPIKUT YCTAaHABIMBACMOC 3HAUYCHHUC.
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Boo06111e roBopsi, CBOMCTBO MOKET U HE CBSI3BIBATHCS ¢ TojieM. DaKTHUECKH,
OHO OIMCHIBAET OJWH WJIM JIBA METOJA, KOTOPHIE OCYIIECTBISIIOT HEKOTOPHIC
JCHCTBHUS HAJ TaHHBIMH TOTO K€ THIIA, YTO U CBOWCTBO. B OTIMYME OT OTKPBITHIX
noJieii, CBOMCTBa OOECHEYMBAIOT pa3lelieHUE MEXAY BHYTPEHHHUM COCTOSIHUEM
00beKTa U ero uHTepdeiicoM U, TaKuM 00pa3oM, YIPOIIArOT BHECEHUE U3MEHEHHI
B KJ1acc.
C moMOIIbI0 CBOWMCTB MOXHO OTIOKHUTh WHHUITMATU3AIMIO TOJISA JI0 TOTO
MOMEHTA, KOTJla OHO (DaKTHUECKH MOTpeOyeTCsl, HalpUMeEp:
class A
private static ComplexObject x;// 3akpbiTO€ 110]1€
public static ComplexObject X // cBoWicTBO
get
if (x == null)
// co3nanue oobekTa mpu 1-m obOparieHun
x =new ComplexObject();

}

return x;

[Ipumep: Kinacc Employee peann3oBaH ¢ 4eTbIpbMsl NPUBATHBIMU TMOJSIMH,
o0o3HayaromuMu uMs, (HaMuiInio, BO3pacT U 3apruiaTy corpyaHuka. Kiacc takxke
BKJIIOYAET JIBA NIEPErPy>KEHHBIX KOHCTPYKTOpa (C mapaMmerpam u 0e3 mapaMeTpoB).

I[J'I}I KaxXa0oro M3 MOJICH KJiacca npeaAyCMOTPECHO OTKPLBITOC CBOMCTBO C ABYM:
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Meronamu get u set. B CBOMCTBax OCYLIECTBIISIETCS AOIOJIHUTEIBHAS MPOBEPKA
3aJaBaeMbIX 3HaueHUW. VMs U Qpamuminsg NOpUBOASATCS K BEPXHEMY PETHUCTDY,
BO3pacT IIPOBEPSAETCS Ha NPHUHAMIEKHOCTb MHTEPBAILY AOIYCTUMBIX 3HAUYCHHH,
3apIuiaT HE MOXKET OBITh OTPHILATENbHOM BenM4MHOM. [leperpykeHHBIM MeTon

ToString() mo3BoJISIET pacrieyaraTb COCTOSHUE 0ObEKTA.

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; }

b
public float Wage

{
get { return wage; }
set { wage = value <0 ? 0 : value; }

b

public override string ToString()

{

return string.Format("First name: {0}\nLast name:
{I1}\nAge:{2}\nWage: {3}\n",
this.FirstName, this.LastName, this.Age, this.Wage);

b
b
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 yCTaHOBJIEHO
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//TIONBITKA MIPUCBOUTH HEBO3MOXHBIN BO3pacT

emp2.Age = 120;

//TIONBITKA 3a]1aTh 3apIliaTy cO 3HAKOM MUHYC

emp2.Wage = -1000;

Emoloyee emp3 = new Emoloyee('"Natali", "Borisova", 29,
2500F);

Console.WriteLine(emp1.ToString());

Console.WriteLine(emp2.ToString());

Console.WriteLine(emp3.ToString());

b

Pe3ynbTaT BRINOIHEHUS IPOrPAMMBbI U300paKEH HA pUCYHKE 2.7.

-

BN C\Windowssystem32omd.exe | =N |ﬁ]

First name: OLEG -
Last name: STKORSEY

Firzt name: DAMIEL
Last name: Mot set

First name: MNATALI
Last name: BORISOUA

Puc. 2.7 Pe3ynbrar BHINOJIHEHUS] TPOTPAMMEBI.

2.3 UnpexcaTopsl

IHonsiTe HHAEKCATOPA

Hnoexcamop npencrapisieT coO0W pasHOBUIHOCTH cBoWcTBa. Eciu y kinacca
€CTh CKPBITOE I0JIE, IIPEACTABIIAIONIEE COO0M MACCUB, TO ¢ TOMOLIBI UHAEKCATOPA
MOYKHO OOpaTUThCS K DJIEMEHTY 3TOT'O MacCUBa, UCIOJb3Ysl UMl 0ObEKTa U HOMEP

9JICMCHTA MACCHUBA B KBAAPATHBIX CKOOKax.
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OOsbsiBICHHE HMHAEKCATOpa MOJOOHO CBOMCTBY, HO C TOH pa3HUIEH, YTO
UH/IEKCAaTOphl Oe3bIMSHHBIE (BMECTO MMEHHM HCHOJIb3yeTcsi ccblika this) m uto
WH/ICKCATOPBI BKITFOUAIOT MMapaMeTphl MHICKCUPOBAHUS.

CunTtakcuc oObsSBICHUS UHACKCATOPA CIICTYFOIITHIA:

Tun this [Tun aprymenra] {get; set;}

Tun — 310 THH 00BEKTOB KouieKIuH. This - TO cchUika Ha OOBEKT, B
KOTOPOM TOSIBIIIETCS MHAEKcaTop. TuIl apryMeHTa IpeacTaBiIsieT HHACKC 0ObeKTa
B KOJUICKIIUU, TMPUYEM DTOT HHICKC HE0OsS3aTelIbHO IIETIOYMCICHHBIN, KaK MBI
IPUBBIKIIN, OH MOXET OBITH JTF0O0TO THIIA.

VY KakIoro MHIEKCaTopa JOJKEH ObITh MUHUMYM OJIMH HapaMeTp, HO HX
MOXXET OBbITh U 0OJIbIlIe (HAIIOMUHAET MHOTOMEPHBIE MAaCCHUBBHI).

To, 4uT0 &N WHIEKCATOPOB HCIIONB3YETCSI CHHTAKCUC CO CChUIKOM this,

HOI[‘{épKI/IBaCT, 4TO HCJIb3s UCIIOJB30BATh NX MHAYC, KaK Ha SK3CMIIJIIPHOM YPOBHE.

Co31aHHe 0THOMEPHOTO HHIEKCATOPA

[Ipumep co3nanus U IpuMeHeHus uHaekcaropa. [lpeanonoxum, ecTb HEKHit
MarasuH, 3aHUMArOIIMica peajan3anueil HoyTOykoB. DTa cUTyalusi oroOpaxaercs
Ipy MOMONIM JABYX KJaccoB: kiacca Shop, m3oOpaxkaroniero marasuH, ¥ Kiacca
Laptop, nzobpaxaroriero ero npoaykuuio. J{abel He meperpykath NpuMep JUIIHENH
uHpopmarmeit, cHabaum kiacc Laptop Tombko naBymsi mosmsimu: vendor — is
0TOOpakeHUsI UMEHU (PUPMBI-IIPOU3BOJIUTENIA, a TAKXKE price — sl OTOOpaKeHUs
neHsl HoyTOyka. Kiacc OynmeT BKIIIOYaTh COOTBETCTBYIOIIME OTKPBHITHIE CBOWMCTBA
Vendor u Price, KOHCTPYKTOp C ABYyMs MMapameTpaMu, a TaKxkKe MepeornpeacaEéHHbIN
meron ToString() st otoOpaxkeHus HHGOPMAIMKM IO KOHKPETHOW €IUHUIIC
ToBapa. B kauecTBe eIMHCTBEHHOro MOJIsA Kjacca Shop BBICTYIMAET CChUIKA Ha
MaccuB 00bekTOB Laptop. B KOHCTpykTOpe € OIHMM mapameTpoM 3aqaércs
KOJIMYECTBO 3JIEMEHTOB MAacCHUBA U BBIJENACTCA MaMsTh JJIs UX XpaHeHus. [lanee
HaM HYXXHO CJIeJaTh BO3MOXKHBIM OOpallieHHe K 3JIEMEHTaM 3TOr0 MacchBa 4epes
IK3eMIUISIp Kilacca Shop, MOJb3ysiCh CHHTAKCHCOM MacCHBa Tak, CJIOBHO KJIACC

Shop u ecth maccuB ameMmenToB Tuna Laptop. [[ns atoro mobasnen B kiacc Shop
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UHJEKCaTop:
public Laptop this[int pos]
{
get
{
if (pos >= LaptopArr.Length || pos < 0)
throw new IndexOutOfRangeException();
else
return (Laptop)LaptopArr[pos];
b
set
{ LaptopArr[pos] = (Laptop)value; }
}

3nech B akceccope get Mbl IIpelycMaTpruBaeM BbIXO 3a TpeIeiibl MAaCCUBA, U
npu 3ToM renepupyercs uckiouenue IndexOutOfRangeException.

Jlns mpoBepku paboOTHl KJIACCOB CO3MaéTCsl OTHENbHBIA Kiacc Tester,
coliepKaluii Touky Bxona. B HéM coznaéres sx3eMiuisip kinacca Shop, mpuuém B
KOHCTPYKTOpE 3aJaeTCsi KOJMYECTBO JJIEMEHTOB, KOTOpbIE B HEM MOXXHO
Pa3MECTUTb.

Shop sh = new Shop(3);

Jlanee Mbl 3aroyIHsIEM 3TOT MaccuB oObekTaMu Laptop.

sh[0] = new Laptop("Samsung", 5200);

sh[1] = new Laptop("Asus", 4700);

sh[2] = new Laptop("LG", 4300);

W, nHakoHel, BBIBOA Ha OSKpaH JAaHHBIX IO Kaxmomy oOwekTy Laptop,
MOJIb3YSICh CHHTAKCHCOM MacCHBa.

for (int1=0;1<3; i++)

Console.WriteLine(sh[i]. ToString());

B LUKJIC OrpaHMYMUBAIOIIUM 3HAYCHHUECM B YCJIOBHHU SABJIACTCA ABHO 3aaHHOC
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YHUCIIO 3. I[eno B TOM, 4YTO HHJIACKCATOP IIO3BOICT HAM I10Jb30BATHCA JIMIIb
CHHTAaKCHCOM HHJICKCUPOBAHUA MacCCHBa, HO APyrux (I)YHKI_II/IOHEUIBHBIX
BO3MOKHOCTEH MacCHBa HE MpeaoCTaBJIACT. Ecmm 310 OBLT OBI CTaH,Z[apTHBIﬁ
MaCCHUB, TO 3TO YCJIOBHUC OIIMCBIBACTCA NHAYC!

for (int i = 0; 1 < sh.Length; i++)

Jliist Toro, yToOBI MOKO0HAs (HYHKIIMOHATBHAS BO3MOXKHOCTD TMOSIBUJIACH U B
npuMepe, HEoOXoauMO J00aBUTh B Kiace Shop JOMONHHUTEIBHOE CBOWCTBO
Length.

public int Length

1
get { return LaptopArr.Length; }

b
OOmuii BUA MPOTpamMMBbI:
namespace NS

{
public class Laptop

{
private string vendor;
private double price;
public string Vendor
{
get { return vendor; }
set { vendor = value; }

b
public double Price

{
get { return price; }

set { price = value; }
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b
public Laptop(string v, double p)

{

vendor = v;
price = p;

public override string ToString()

{

return vendor + " " + price. ToString();

b
public class Shop

{
private Laptop[] LaptopArr;
public Shop(int size)
{
LaptopArr = new Laptop[size];
}
public int Length

{
get { return LaptopArr.Length; }

b
public Laptop this[int pos]

{
get

{
if (pos >= LaptopArr.Length || pos < 0)
throw new IndexOutOfRangeException();

else
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return (Laptop)LaptopArr[pos];

b
set
{
LaptopArr[pos] = (Laptop)value;
b
b
b
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 (int 1 = 0; 1 < sh.Length; i++)
Console.WriteLine(sh[i]. ToString());
Console.WriteLine();
b
catch (System.NullReferenceException)
{3
b
b

b

Pesynbrar BeINONHEHUS TPOrPaMMBbl H300pa)KeH Ha PUCYHKE 2.8.
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-

BN C\Windowshsystem32omd.exe | = | (=] |ﬂh]

Samszung 5200
Azus 4700
LG 4300

ana NpoORDAMEHHA HAMMMTE ANEYW KAABHWY -

Puc. 2.8 Pe3ynbraT BBIIOIHEHUS TPOTPAMMBI.

Co3nanue MHOTOMEPHBIX HHAEKCATOPOB

B C# ecrtp BO3MOXHOCTh CO37aBaTb HE TOJIBKO OJHOMEPHBIE, HO H
MHOTOMEpHBIE MHJIEKCATOPhl. ITO BO3MOXHO, €CIIU KJIacC-KOHTEHHEP COAEPKHUT B
KaueCTBE IOJII MACCUB C 00Jiee YeM OJJHUM H3MEPEHUEM.

[TpumMep MCHOIB30BaHUSI MHOTOMEPHOTO HHIEKCATOpa:

namespace NS

{
public class A

{
private int[,] arr;
private int rows, cols;
public int Rows

{

get { return rows; }

b
public int Cols

{

get { return cols; }

}

public A(int rows, int cols)
{
this.rows = rows;
this.cols = cols;
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arr = new int[rows, cols];
b
public int this[int r, int c]
{

get { return arr[r, c]; }

set { arr[r, c] = value; }

b

public class Tester

{

static void Main()
{
A obj =new A(2, 3);
for (int 1 = 0; i < obj.Rows; i++)
{
for (int j = 0; j < obj.Cols; j++)
{
obj[i, j]=1+];
Console.Write(obj[1, j]. ToString());
}

Console.WriteLine();

2.4 JlecTpyKTOpBI

B C# cymiectByeT crieniuaibHbIA BHUJ METOJIAa, Ha3bIBAEMbIN JIECTPYKTOPOM.
OH BbI3bIBAaETCS COOPIIIMKOM MyCOpa HEMOCPEACTBEHHO Mepe]] yAaleHueM 00beKTa

U3 mnamATH. B JgecTpykrope  ONMCBIBAIOTCS — JIEUCTBHs, TapaHTUPYIOLIUE
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KOPPEKTHOCTH MOCIIEAYIONIEro yIaICHHs 00bEKTa, HAIPUMEP, IPOBEPSIETCSI, BCE JIN
pECypChI, UCIIOJIb3yeMbIe 00BEKTOM, OCBOOOXKICHBI ((Dailyibl 3aKPHITHI, YIAJICHHOE
COEIMHEHHE PAa30PBAHO U T.IL.).

CuHTaKCHC 1eCTPYKTOpa:

[ aTrpuOyTHI | [ extern | ~ums_kiacca()

TEJ0

Kak BugHO W3 omnpenelieHUs, IECTPYKTOP HE HMEET MapaMmeTpoB, HE
BO3BpAILlAET 3HAYEHUS U HE TpeOyeT yKazaHus creuudukaropos gocryna. Ero ums
COBIIAJIACT C UMEHEM KJlacca U MpeaBapsAeTCs TUIbI0N ( ~ ), CUMBOJIM3UPYIOLIEH
oOpaTHbIe TIO OTHONICHUIO K KOHCTPYKTOPY JEUCTBHUS. Teno mecTpykropa
IpeiCcTaBIsieT co00Ml OMOK WM MPOCTO TOYKY C 3alsTOM, €CIIU JECTPYKTOp
ONpeJIeJIeH Kak BHEIIHUM (extern).

COopiuk Mycopa ynanseTr 0ObeKThl, Ha KOTOpbIe HET ccbuloK. OH pabortaer
B COOTBETCTBMM CO CBOEH BHYTpPEHHEH CTparerueili B HEWU3BECTHbIE IS
NpOrpaMMHUCTa MOMEHTHI BpeMeHU. [lOCKOIbKY JECTPYKTOp  BBI3BIBACTCS
COOpUIMKOM MyCOpa, HEBO3MOXXHO TapaHTUPOBATh, YTO JIECTPYKTOp Oyner
00s13aTeNTbHO BBI3BAH B Ipoliecce paboThl mporpaMmbl. ClieaoBaTeIbHO, €T0 JIYYIe
UCIIOJIb30BAaTh TOJIBKO JJIi TapaHTUU OCBOOOXICHHUS PECYpCOB, a «ILUTAaTHOE»
O0CBOOOXK/ICHHE BBINOJHSITH B APYTOM MECTE IPOrPAMMBI.

[TpuMeHeHue AeCTPYKTOPOB 3aMeIET poLecc COOPKHU Mycopa.

2.5 Bi1okeHHBIEe THIIBI

B xiacce MOXXHO OIpenenaTh TUIIbI JaHHBIX, BHYyTPEHHUE 10 OTHOILLECHUIO K
Kjaccy. Tak ONpENensroTCss BCIIOMOTATEIbHBIE THIIBI, KOTOPBIE MCIIOJIB3YHOTCS
TOJIBKO COJEpXKallMM HUX KJIacCOM. MexaHu3M BIIO)KEHHBIX THUIIOB ITO3BOJISET
CKPBITh HEHYXHbIE JAE€TalIU U 00Jiee MOJIHO PEean30BaTh MPUHIUI WHKAIICYIISILIUH.
HenocpencTBeHHbI 10CTyN U3BHE K TAKOMY KJIACCY HEBO3MOYKEH (MMEETCS B BUY
JOCTYT 10 UMEHH 0e3 yTouHeHus). /[l BIOKEHHBIX THUIIOB MOXHO MCIOJIb30BaTh
TE K€ CHELU(PUKATOPHI, UTO U AJIs NOJIEH Kiacca.

Hanmpumep, knacc Monster comepxut BcroMorarenabHbii kiacc Gun.
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OOBeKTBhl 3TOTO Kiacca 0e3 «XO03siMHa» OECIONEe3HbI, MOATOMY €ro MOXKHO
OTIPENIeIUTh KaK BHYTPCHHU:

using System;

namespace ConsoleApplicationi

{ class Monster

{

class Gun

.

b

IToMumoO Kj1acCOB BIIOKECHHBIMH MOT'YT OBITH U APYyruc THUIIbI JAaHHBIX!:

UHTEPENCHI, CTPYKTYPBI U IEPEUNCIICHUSI.

2.6 Uckaouenus

Hepapxus uCKIOYEHUI

Bo3HukHOBEHHE OIMMOOK TIpW BBHITIOJHCHWH TPWIOKEHUS - HE Bcerma
CIeACTBUE OWMOOK B Kojae mpuioxkeHus. OmuOku MOryT OBITh BBI3BaHBI
HENPAaBWILHBIMH JIEHCTBUSAMH TOJIB30BATENS WM BHEIIHUMHU MPUYUHAMH TaKUMU
Kak armaparHbie cO0H, HeJOCTYITHOCTh HEKOTOPBIX PECYPCOB (HAIIpUMeEp, CETEBOTO
JIICKa WK cepBepa 0a3bl JaHHBIX ).

Takum oOpazoM, mpodeccrnoHanbHO pa3paboTaHHOE MPHIOKEHUE OIKHO
OBITH TOTOBO K BOSHUKHOBEHHUIO OITMOOK ¥ JIOJDKHO 00ECIIeYnBaTh NX 00paboTKy.

s 00paboTKu OMIMOOK MOYKHO HCHOJIb30BATh PA3IUYHbIE MOAXOAbl. B
WinAPI mHorne (yHKIIMM TpU HEYCIEITHOM BBIMTOJHEHUH BO3BPAIAIOT MPU3HAK
omnOku (Hanmpumep, FALSE, INVALID HANDLE VALUE, NULL). Hanee c
nomotpio ¢yHkiuu GetLastError() MOXXHO MOMyYUTh KOJ OIMIMOKM M HAWTU TIO
ATOMY KoAy €€ omnucaHue. Takod crmoco0 o0paboOTKu OIIMOOK SBIISICTCS

TPYIOEMKHUM, T.K. TTOCJIE BbI30Ba (DYHKIIUU HAJ0 MPOBEPATH PE3yIbTaT BO3BpaTa, U
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HE BIOJHE HAJCKHBIM, T.K. MOKHO TIPOAODKUTH Pab0Ty 0€3 MPOBEPKH pe3yinbTara,

TaK Kak OyATo QyHKUHS 3aBEpPUIMIIACEH YCIICUTHO.

B .Net Framework crioco6 06paboTku o1mmOoK 3HaYUTEILHO yiy4diieH. Bee

MCTOAbI IIPU HCYCIICHIHOM BBIIIOJHCHUN I'CHCPUPYIOT UCKIITOUCHUA. 9TO0T Ioaxonq

HMCCT CICAYIOIUC ITPCUMYIICCTBA:

e OO0paboOTKy OIIMOOK MOXXHO OTJICJIUTH OT OCHOBHOM JIOTUKH PaOOThHI

IPOrpaMMBbI: BCIO 00pabOTKY OMIHMOOK MOKHO COCPEAOTOYUTH B OTHOM

6J'IOK€, d HC BBIIOJHATH IIPOBCPKY MMOCIIC KAKJIA0I'0 BbI30BA MCTO/1A.

McknioveHne

Mcnonb3oBaHuM BO3BPALLAEMOro 3Ha4eHuA MeToaa FEHEPEILIIVIQ NCKNMHOMEHNA

Puc. 2.9. Ilepenaua nadopmaryi 0 BOSHUKHOBCHUU OLITHOKH
IO IIETTOYKE BHI30BOB

Bo3moxHa cuTyalus, Korjaa UMeeTcs Ierovka Bei30BOB (puc. 2.9.), u
B TOCJICJIHEM METOJIC LIEMOYKU BO3HHMKaeT olmoOka. be3 oOpaboTku
UCKITIOYCHUN KaXIbIH W3 METOJOB JIOJDKCH BEPHYTHh BBI3BIBAIOIIEMY
METOMy KOJ OIIMOKH, B CJIydae HCIOJIb30BAHUS HCKIFOUCHHHA TPH
BO3HUKHOBEHUH OIIMOKH yIpaBiieHue OyneT cpasy mepeaHo METO.NY,
cozieprkaeMy o0padOTINK NCKITFOUEHUS.

HckiroueHne Heb3s MPOUTHOPUPOBATh, T.K. HeoOpaboTaHHOE

VCKJIIOYEHHUE IIPUBEIET K ABAPUMHOMY 3aBEPILICHHUIO IIPOTPAMMBI.

ba3oBbiii ki1ace System.Exception.
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Tabnuua 4. CBoiicTa ki1acca System.Exception

HasBaunue cBoiicTBa

Onucanue

string Message

COI[Cp}KI/IT TCKCT COO6HICHI/I}I C YKa3aHHUECM IIPUYIHNHLBI

BO3HHKHOBCHHNA NCKIIOYCHUS.

[Dictionary Data

Ccbuika Ha HaOOp map «mapaMeTp-3HaYCHHUE).
OOblYHO  KOZA, TEHEPUPYIOIIMH  HCKIIOUEHHE,
nobapnsier 3amucu B 3T0oT  Habop.  Kop,
NEePEeXBaTUBIINN MCKIIIOYCHHE, MOXKET HCIOIb30BAThH
3TU JaHHbIE JJS TOJYyY4eHUs JONOJHHUTEIbHOM
uHbpopMaluu O  MPUYMHE  BO3HUKHOBEHUS

HCKIIOYCHUA.

string Source

ConmepxutT uMs  COOpKHM, CreHEpUpPOBABIICH

HCKIKOYCHHUC.

string StackTrace

COI[Cp}KI/IT HMMCHAa M CHIHaTypbl MCTOAOB, BBI3OB

KOTOPEIX ITPHUBEJI K BOBHUKHOBCHUIO HCKIIHOYCHU .

MethodBase TargetSite

ConepxuT METOH, CreHEPUPOBABILINI UCKIIFOUEHHE.

string HelpLink

Conepxur URL  gokymMeHTa C  ONUCAHUEM

HCKIIOYCHUA.

Exception InnerException

VYKa3pIBaeT  TpeapIAyIee  HCKIIOYCHHE,  €CIU
TeKylllee OBUIO CreHEpPUPOBAHO IIpU 0OpaboTKe

MpCAbIAYHICTO NCKITFOYCHUWA.

B C# wuckimoueHue

SBIIIETCS. OOBEKTOM, KOTOPBIM cO3laeTcs U

«BBIOpackiBaeTcs» (throw) B cimydae Bo3HukHOBeHus omuOku. CLR mo3Bomsier

TeHEepUpPOBaTh MCKIIOUEeHUs Jo0oro tumna, Hanpumep Int32, String u ap. CLS-

COBMECTHMBIN SI3bIK JIOJDKEH OBITh CHOCOOEH T€HEPUpOBaThb U TEPEXBATHIBATH

TUIIBl UCKJTFOYEHUH, TPOU3BOAHBIE OT 0a3oBoro kiacca SystemException (Ta0. 4).

Ot uckiroueHus HaszbiBaroTrcsa CLS-coBmecTUMBIMU. Takoe HCKIIOYEHHUE HECET

JOTIOJIHUTENIbHYI0 HH(pOpMaIruio o0 omubke, KoTtopas oOjerdaetT OTJIAJKy

POTrPaMMBI.
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CymecTtByeT  MHOXKECTBO  KJIacCOB  HCKIIOYEHHH  (HACIEIHHMKOB
System.Exception), pa3paboTuyMKk MOXKET HCIOJIB30BaTh 3TU KJIACCHI U TaKXKe
co3laBarb COOCTBEHHBIE KJacChl MCKIOUeHHM. Bce uckitoueHust nensitcs Ha 2
rpymmnsl: SystemException u ApplicationException.

SystemException — 3T0 KjacCc HCKJIIOYEHHUH, KOTOpble  OOBIYHO
renepupytorcss CLR wim SBISIOTCS MCKIIIOYEHUSIMUA OOIIE MPUPOAbl U MOTYT
ObITh ~ CTEHEpUPOBaHbI  JIOOBIM TpuiokeHueM. Hampumep, HUCKIIOYEHHE
StackOverflowException renepupyercss CLR 1pu mnepenogHEeHUH CTEKa,
uckimouenne ArgumentException (1 mpou3BoAHBIE OT HEro) MOTYT OBITh
Cr€HEpPHUPOBaHbl JIIOOBIM TPUIIOKEHUEM, €CIIM METOJ IMOIy4aeT HEIOIMyCTHUMBIC
3HAYEHUsl apTyMEHTOB.

ApplicationExcption — 0T 3Toro kjacca JOJDKHBI —HACJIeI0BaTbCA
M0JIb30BATEIBCKUE UCKIIIOUEHHUS, CTICHU(DUUHBIE 1JIs TPUIIOKESHHUS.

Wepapxus Ki1accOB HCKJIIOYEHHM SIBISIETCS B HEKOTOPOM  CTENeHH
HEOOBIUYHOM, T.K. MPOU3BOAHBIE KJIACChl B OCHOBHOM HE J00aBISIOT HOBYIO
(GYHKIMOHANBHOCTh K  BO3MOXKHOCTAM ~ 0a30BOro  Kijacca. OTH  KJIACChI
UCIIONB3YIOTCS JUJIsl yKa3aHHs Oosee crnenupuyecKuX NPUYMH BO3HUKHOBEHUS
ommbOku. Hampumep, ot kiacca ArgumentException HacneayroTcs Kiacchl
ArgumentNullException (renepupyetcst mpu nepenade null B kauecTBe mapamerpa
merona) u ArgumentOutOfRange (reHepupyeTcsi mpu BBIXOJIE TEPEMEHHOW 3a

JOMYCTUMBIN AUANa30H 3HAUCHHM ).

O06padoTka UCKIIOYEeHUIT
CunTakcuc 610Ka 00pabOTKH UCKITFOUEHUMN:
try

// Ko, B KOTOPOM MO€ET BO3HUKHYTh HUCKJIIOUYEHHE

}

catch(Tun nckiIroYeHus )

1
130



// 00padOTKA UCKJIIOYEHUS

}
finally

{

// ocBODOKIEHHE peCypCcoB
3

brnox try comepxkuTt Koa, TpeOyromui oOImeld OYHUCTKA PECypCOB WIIH
BOCCTaHOBJICHUS TIOCIIE UCKITFOUEHUSI.

brnox catch comepuT Ko, KOTOPBIA JOJKEH BBIMOJIHATHCA IIPH
BO3HUKHOBeHUU wHckmoueHus. [Ipu oObsiBieHun Oi0ka catch ykaspIiBaeTcsl THII
UCKJIIOYCHUs, N 00pabOTKM KOTOpOTO OH TMpenHasHadeH. Ecmu Omok try
3aBepIIniICcs 0e3 TeHepalny UCKIIoUYeHMs, 070Ku catch He BemomHsoTCs. Ecnu B
OJI0Ke try He MpearnoJyiaracTcsi BOZHUKHOBEHUE HCKIIOYeHHs, Onok catch moxker
OTCYTCTBOBATh, HO TOTJIa 00s13aTeILHO J0KEH ObITh 010K finally.

brnox finally 0OBIMHO COmEPKUT OYUCTKY PECYpPCOB, a TakXKe IpyrHe
JEHCTBHS, KOTOPbIe HEOOXOIUMO TapaHTHPOBAHO BBHITIOJIHHUTH MOCIE 3aBEPIICHUS
Oroka try u catch. Hanpumep, B 3ToM 070Ke MOXKHO BBIIOJHHUTH 3aKpbITUE (aiina
i 3akpeiTe coeannenus ¢ bJI. brok finally BeImonmHsieTcst Bceraa, HE3aBUCHUMO
OT BO3HHKHOBEHHsI HCKIIOYeHHs B Onoke try. Ecim Her HeoOXxogmmocTu
BBIMOJHATh OYUCTKY pecypcoB, Omok finally moxer orcyrcTBOBaTh, HO TOTHA
00s13aTeILHO J0MKEH OBITh 010K catch. biok try cam 1o ceGe He UMeeT cMBICIA.

JIisi TeHepanuyM WCKIIOYEHUsST WCIOJB3YETCS KIIIOYeBOE CJoBO throw.
CHHTaKCHUC TeHepaIuy UCKITIOYCHIS:

throw new KoHcTpykTop kiacca uckaoueHusi()

B kadecTBe THIIa WCKIIOYECHHS] HAJ0 HMCIOJIB30BaTh MPOU3BOIAHBIA KJIACC
UEepapXuu WCKIIOUEHUH, KOTOpBI Hamboyiee TIOJHO OMHUCHIBAET BO3HUKIIIYIO
npobnemy. He pekomeHmyeTcst HCroiib30BaTh 0a30BbIE KJIACCHI, T.K. B 3TOM Cllydae
npu 00pabOTKe HWCKIIOYEHUS TPYAHO OyIeT TOYHO OMPENCIUTh MPUYHHY €ro

BO3HHUKHOBCHMNAI.
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[Ipn BO3HMKHOBEHWM WCKJIIOUYECHHSI B OJIOKE try BBIMOJTHEHUE ITOTO OJ0Ka
npekpamaercs 1 CLR BemonmHseT mouck Onoka catch, mpeaHa3HAYeHHOTO IS
00pabOTKH MCKITFOUEHUI Takoro Tuma. Eciau 3ToT ONOK HaiiieH, OH BBIMOJTHSIETCS,
3areM BoITIoNTHsIeTCs 010K finally (eciiu on ecth). Ecniu mogxonsmuii 6510k catch He
Hal/IeH, UCKJIIOUEHUE CUUTAeTCs HeoOpaOOTaHHBIM W TPUBOIUT K aBapUUHOMY
3aBEpIICHHUIO MPOTPAMMBI.

[Tpumep. IlocrmenoBareTbHOCTh BBITIONHEHUS KO TPH BO3HUKHOBEHHH
UCKITIOUYCHUS.

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");
b
catch (Exception e)
{ Console.WriteLine("Exception: {0}", e.Message); /3 }
finally
{ Console.WriteLine("In finally block"); //4 }
b
b
b

Pesynbrar BeINONHEHUS TPOrpaMMbl H300pakeH Ha pucyHke 2.10.

132



-

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

Before Exception ~
Exception: Test Ewxception

In finally bhlock

[an NpoONDAMEHHA HAKMMTE ANEYN KAABWHUY .

Puc. 2.10 Pe3ynbrar BbIIIOJIHEHHS IPOIPAMMBI.

Tekct «After Exception» He OyaeT BBIBEIEH, T.K. IOCJIE€ TeHEpaluu
WCKJTFOYEHUS BBITIOJTHEHWE OJI0Ka try mpeKpariaeTcs.

VY omHoro Oioka try MokeT ObIThb HECKOJIbKO OyiokoB catch mss oOpaboTku
WCKITIOUYCHUN Ppa3IWYHBIX THUMOB. [Ipy BO3HUKHOBEHWUW WCKIIOUCHHUS TTOWCK
obpaboTtunka HaumHaeTcs ¢ l-oro Omoka catch, mosTomy cremyeT, cHadasna
pasMemiate 00pa0OTYMKM Il MCKIIOYEHUM MPOU3BOJHBIX KIJIACCOB, 3aTeM
0a30BbIX.

Hist o6pabotku Bcex TuUnoB CLS COBMECTHMBIX HUCKIIOYEHUH MOXKHO
UCIIOJIb30BaTh OOk catch, koTopwlii mepexBarbiBaeT System.Exception, T.K. 3TOT
KJIACC SIBTISIETCS 0A30BBIM JJISI BCEX KJIACCOB UCKITIOUCHUI:

catch(Exception e)

{...}

[Ipumep. Wcnonp3oBaHWE HECKOIBKHX OJIOKOB catch: BeMMHCIAETCS
BeipaxkeHue d = 100/In(n), n BBomuTcs moJb3oBareneM. llepexBaTbiBarOTCs
CJIEIIYIONTUE TUITBI HCKITFOUCHUIA:

e FormatException — BO3HUKAET, €CJIM BBEICHHYIO I10JIb30BATEIEM
CTPOKY HEBO3MOKHO MpeoOpa3oBaTh B YKUCIIO.
e DivisionByZeroException — Bo3nukaer, eciu Ln(n) =0, Te.n=1
e Exception — Bce ocTanbHbIE UCKITIOYCHUS, HaclieayeMbie oT Exception,
Harpumep Overfloaw.
namespace MultipleCatchBlocks

{

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

{
do
{
try
{
Console.Write(" {0} Input int number: ", Environment.NewLine);
//aTeHre BBOJA TIOJIb30BaTEIS
string s = Console.ReadLine();
//ycioBHe BbIXOJ1a U3 ITUKJIA
if (s == string. Empty) return;
//mpeoOpazoBaHue CTPOKU B UUCIIO
int n = Convert. ToInt32(s);
//mpoBepKa, 9TO MOTYUYECHHOE YHCIIO IPUHAIICHKUT
//obnactu onpenenenust GpyHkuuu In()
if (n <= 0) throw new ArgumentOutOfRangeException("n <= 0");
double f = Math.Log(n);
intd =100/ (int)f;
Console.WriteLine("d = {0} f= {1}", d, );
b
catch (FormatException)
{
//TIPOMCXOMIUT, €CIIM BBEJICHHOE MOJIb30BaTEIeM 3HAYCHUE
//HEBO3MOXKHO TIPE0OPA30BATh B IIEIIOE YHCIIO
Console.WriteLine("FormatException");

}
catch (DivideByZeroException)

{
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//mpoucxomaut, encu Log(n) =0 (T.e.n=1)
Console.WriteLine("DivideByZeroException");

b

catch (Exception e)

{
//TpexBaT BCEX OCTATBHBIX UCKIIOYCHHIA
//nanpumep, uckmoueHus ArgumentOutOfRangeException,
//xoTopoe renepupyercs, eciau Log(n) He onpeneneH (T.e. n <= 0)

Console.WriteLine("Exception: {0}", e.Message);

b

while (true);

}

Pe3ynbTaT BRIMOIHEHUS! TPOrPaMMbl U300pakeH Ha pucyHke 2.11.

BY CWindows\system32\omd.exe | = | =l |i3-]

Input int numbher:z 0
Exception: JapaHHMW apryvMeHT HAXOAWTCA BHE OHANA30OHA AONYCTHHMBMX 3ZHAYEHMH .

Hia napamerpa: n <=

Input int number: 1
DivideByZeroException

Input int numbher: 4
d = 100 f = 1.38627436111989

Input int numbher: _

Puc. 2.11 Pe3ynbrar BbINOJHEHUS TPOTPaAMMBI.
bnoku try MOryT OBITH BIIO’)KEHHBIMH.
Ecnu uckimioueHre BO3HUKAET BO BIOXKEHHOM OJIOKE, BBIMOJIHSETCS OJIOK
finally BrnoxxeHHoro Omoka try, 3areM BBIIOJHSETCS TIOUCK TOAXOASIIEIO

00paboTuynka WCKIOYeHUs. EciM HUCKIoUeHHe MOXeT ObITh 00paboTaHo
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BHYTpEHHUM OJI0KOB catch, OHO mepexBaTbIBaeTCsi U 00padaThIBaeTCs, MOCIE YETO
IPOIOJKACTCS BBINOJIIHEHUE KO/ BHeEIIHero Onoka. Eciau He BO3HMKAIO HOBOTO
UCKIJIFOUEHMSI, OJIOK catch BHemiHero Oj0ka urHopupyetcs, 0yiok finally BHemHero
OJ0Ka BBIMOJHSETCS B JIOOOM ciydae. Ecnm uckiioyeHHe HE MOXKET ObITh
NEepPEXBaYeHO BHYTPEHHUM OJIOKOM catch, BBINONHSIETCS MPOBEPKA BHEIIHETO
omoka catch. Eciu 3T0T 050K HE B COCTOSSHUM 00paboOTaTh MCKIIIOYEHUE, MOUCK
NOJXOSIIET0 00paboTUKKA BBIOIHSIETCS BBILIE 110 CTEKY BBI30BOB.
[Tpumep. Bnoxxennsie 610ku try. Bo BHyTpeHHEM OJ10Ke TPOUCXOAUT 2 BUIA
VCKJIFOUCHUI:
e Jenenue Ha 0;
e oOpalieHle K MaCCUBY 10 HEAOIYCTUMOMY UHJIEKCY.
l-oe wuckiIIOYEeHHE MepexBaThIBAETC BHYTPEHHUM OiokoMm catch, 2-oe —
BHEIITHUM.
namespace NestedTryBlocks
{

class Program

{

static void Main()
{
int[] a = new int[5];
int cnt = 0;
try //BHeIIHUHN OJIOK try
{
for (int1=-3;1<=3;i++)
{
//mpu nenennn Ha ) HE IPOUCXOAUT BBIXOJ U3 IIUKJIA:
//2TO UCKITIOYCHUE TIepEXBATHIBACTCS
//m oOpabaThIBaeTCS BIOKCHHBIM OJIOKOM try

try //Bno>XeHHBIN OJIOK try
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alent] =100/ 1;
Console.WriteLine(a[cnt));
cnt++;

b
catch (DivideByZeroException ¢)

{

Console.WriteLine("In inner catch");

Console.WriteLine(e.Message);

b
catch (IndexOutOfRangeException ¢)

{

Console.WriteLine("In outer catch");

Console.WriteLine(e.Message);

}

PesynbraT BRINMOIHEHUS! IPOrPaMMbl U300pakeH HA pUCYHKe 2.12.

BN C\Windows'\system32\cmd.exe | = =] |i‘3-]

In inner catch

MonMTEA NEAEHHA HA HYAb .
1. mm

om

In outer catch

MHoeKkc HAXOAWACGCA BHE MpaHMLU MACCHMEA .
A NpoOADAMEHHA HAMMMTE ANEYW KAABMUY . . .
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Puc. 2.12 Pe3ynbrar BbIIIOJIHEHHS IPOIPAMMBI.

IIpumenenne koncTpykuuii checked u unchecked

[Tpu BBITOTHEHUN APUPMETUIESCKUX OIEPAUil C [IEeJIOYNCICHHBIMUA THIIAMH
JAaHHBIX MOXKET BO3HHUKATh MEPEMOTHEHHE, T.€. CUTYAIUs IPH KOTOPOU KOJIUYECTBO
JBOWYHBIX  pa3psioB TMOJYYCHHOTO pe3yjibraTa TPEBBIMIACT  Pa3psSAHOCTD
NIEPEMEHHOM, B KOTOPYIO 3TOT PE3YJIbTAT 3aIIChIBACTCS.

[lepenonHeHre MOXKET BOSHUKHYTH B CICAYIOIINUX CUTYAIIHSIX:

® B BBIPAKEHHSX, KOTOPHIE UCIONB3YIOT apu(METHUECKHUE OIEepPaTOPhI
++ -- - (yHapHbIi) + - * /;
® [IpU BBHIMOJHEHUH SIBHOTO MPEOOPa30BaHUS 1IEJIOUHCICHHBIX TUITIOB.

[TIpu Bo3HukHOBeHWHU mepenoimHeHuss CLR MokeT WCmonb30BaTh OAWH W3

JIBYX BapHUaHTOB:
® POWTHOPUPOBATH MEPEIIOTTHEHUE H OTOPOCHUTD CTaPIINE Pa3PsIbI;
e creHepuposath uckiroueHue OverflowException.

[To ymom4aHWiO TpH BO3HUKHOBEHHWW TICPETIONHEHUS CTapIIUE Pa3psIbl
0TOpAachIBAIOTCSI.

MOXHO SIBHO 3a4aTh pPEXKHUM KOHTPOJSI TEPETONHEHUS C IOMOIIBIO
kimoueBbix cinoB checked m unchecked. KmtoueBoe cnoBo checked 3anmaer pexum
KOHTPOJIS TIEPETIOIHEHUs ¢ TeHepannei nckmouenus. KimoueBoe cmoBo unchecked
3a7]aeT UITHOPUPOBAHHE BO3HUKHOBEHUS TIEPETIOTHEHUS.

[Tpumep: Omeparop ~++ BBHIMONHAETCS A NEPEMEHHOH b ¢ HadalabHBIM
3HaUYCHUEM 255:

e B Onoke checked —  BO3HHMKaeT HCKIIOYEHHE, KOTOPOE
nepexBaThIBaeTCs B Oyioke catch;
e B Onoke unchecked — uckitoueHHe HE BO3HUKAET, B MEPEMEHHYIO b
3anuceiBaeTcs 3HaueHue 0.
namespace CheckOverflowException

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

{ byte b =255;
try
{ checked

{ b++; //renepanus OverflowException thrown }
Console.WriteLine(b.ToString()); }
catch (OverflowException e)
{ Console.WriteLine(e.Message);}
try
{ unchecked
{ b++; //mepenosneHne UTHOpUpPyeTCs |

Console.WriteLine(b.ToString()); //0
b

catch (OverflowException e)

{ Console.WriteLine(e.Message); }

b

PesynbraT BRINMOIHEHUS! IPOrPaMMbl U300pakeH Ha pUCyHKe 2.13.

-

BN Ch\Windows\system32omd.exe | = | =l |i‘3-]

lNepenoAHEHME B PE3YAbLTATE BHMNOAHEHWMA APHMOMETMUYECKOMW ONEpaLMM.
n
[laA NpoOADAMEHHA HAKMMTE ANGYN KAABMWY . . .

Puc. 2.13 Pe3ynbrar BbIIIOJIHEHHS IPOTPAMMBI.

3 KoHTpPOJIbHBIE BONIPOCHI

1YT0 noHMMaEeTCs HOJ TEPMUHOM «JIECTPYKTOP»?
2B 4yem COCTOUT Ha3HAYEHUE JAECTPYKTOpa?
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3[lpuBenuTe  CHUHTAKCUC  JECTpPyKTopa Kiacca B oOumeM  BUJE.

[TpoustocTpupyite ero ¢pparMeHToOM nporpaMmsbl Ha sizbike CH.

4Yt0 Takoe pexkypcus?

5YTo Takoe CTaTUCTUYECKUN METO?

6YTo Takoe neperpyska oneparopon?

7Kakue oneparopbl MOXHO TIEPErpy>KaTh?

8UTo Takoe UHAEKCATOPHI?

9/1114 yero Hy>kKHbl OJJHOMEPHBIE © MHOTOMEPHBIE UHIEKCATOPHI?

10
11
12

13

J1J1s1 4ero Hy’>KHbI BIOKEHHBIE THIIbI?
Jliig gero Hy>kHa 00pabOTKa UCKITIOUCHHI?
Kakne Buapl  uckmoueHuid  ObiBator?  IlpuBemure  mpumepsl
VCIIOJIb30BaHUS UCKIIFOUEHUH B ITPOTpaMMax.
s yero wucnonb3ytorcss koHCTpykiuu checked u unchecked mns
00pa0OTKM UCKITIOYEHUN?

4 3ananue

8. Kaxnprii pazpabareiBaeMblil Kiacc JOJDKEH, Kak IMPaBHIIO, CONEPIKATh
CJIEAYIOIIUE DIEMEHTBI: CKPBITBIE MOJIsL, KOHCTPYKTOPHI C ITapaMeTpaMu U
0e3 mapaMeTpoB, METO/AbI; CBOWMCTBA, WHAEKCATOPHI, IMEPETrpyKEHHbIE
oneparui. OyHKIIMOHAIBHBIE AIEMEHTHI KJIacca JOJKHBI 00eCIeunBaTh
HEMPOTUBOPEUUBBIN, TOJHBIA, MUHUMAJIBbHBIA U YI0OHBIM WHTEpdeic
kinacca. Ilpy BO3HMKHOBEHMHM OHIMOOK JOJKHBI BBIOPAchIBaTHCS
VCKJIFOUEHUS.

9. OTIaguTh U NPOTECTUPOBATH IIPOIPAMMY.

10. BapuaHTBI 3aaHUil ONPENEIAIOTCS CONIACHO CIHUCKA CTYIECHTOB B

rpymnme.

S BapuaHThl 3a1aHuil

Bapuanr 1.
Onucare kjacc s pabOTbl C OJAHOMEPHBIM MAaCCHUBOM IIEJBIX YHUCEN
(Bektopom). O0ecreunTh CIeIYIONNEe BO3MOXHOCTH:

e 3aj[aHKME IPOU3BOJBHBIX IICNIBIX TI'PAHUI[ HHACKCOB IPH CO3MaHUH
00BEKTA;

e o0pailleHue K OTJEIbHOMY JIEMEHTY MacCHBa ¢ KOHTPOJIEM BBIXO/a 3a
IIpe/IeITbl MacCHBa,

® BBLINOJIHCHHUE OINEpaIldii IO3JIEMEHTHOTO CIOXKCHHUS M BBIYUTAHHS
MacCCHBOB C OJJMHAKOBBIMHU I'PaHHUIIAMH HHICKCOB;

® BBLINOJIHCHNUE OIEpaliii YMHOXCHHS M JCJICHHS BCEX JIIEMEHTOB
MaccHBa Ha CKaJIsip;

® BHIBOJ] Ha DKpaH 3JIEMEHTA MAacCHBA 10 3aJJaHHOMY HHJIEKCY M BCETO
MacCHBa.

Bapuanr 2.
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Onucare kmacc it pabOTBI ¢ OZHOMEPHBIM  MAacCCHBOM  CTPOK
bukcupoBaHHOU TUHBI. OOECIIEYUTH CIICTYIOIINE BO3MOKHOCTH:

® 33JIaHWC TIPOM3BOJILHBIX IIEJBIX TPaHUI] HMHJICKCOB IIPH CO3JaHUHU
00BEKTa;

e o0OpaleHUe K OT/ACIBLHON CTPOKE MacCHBa IO MHACKCY C KOHTPOJIEM
BBIXO0J1a 32 MPEIEeIIbl MACCUBA;

® BEITIOJIHEHUE OTIEPAIM MO3JIEMEHTHOTO CIETUICHUS JBYX MAaCCHBOB C
oOpa3oBaHHEM HOBOTO MacCHBa;

® BEITIOJIHCHUE OTICPAIIMA CIUSHUS JBYX MACCHBOB C HUCKIIOYCHUEM
TTOBTOPSIONINXCS 3JICMEHTOB;

® BEIBOJI HA DKpaH IJIEMEHTa MAacCHBa 1O 3aJaHHOMY HHJCKCY U BCETO
MacCHBa.

Bapuanr 3.

Onucath KjacC MHOTOWICHOB OT OJHOM NEepeMEHHOH, 3aJaBaeMbIX
CTETIEHBI0 MHOTOWIEHA U MacCUBOM Kod(pduiureHtoB. OOecneyuTs CIeAayIome
BO3MO)KHOCTH:

® BHIYHMCIICHHE 3HAYEHUS] MHOTOWIEHA [Tl 3aJaHHOTO apTyMEHTa;

e Olepalyl CJIOXKEHHS, BBIUUTAHUS U YMHOXCHHS MHOTOUYJICHOB C
MOJy4Y€HUEM HOBOTO 00BEKTa-MHOTOWICHA;

e nioy4yeHue KodpUIMeHTa, 3aJaHHOTO M0 UHJEKCY;

® BBIBOJI Ha 9KPaH OMHUCAHUS MHOTOUJICHA.

Bapuanr 4.

Onwucarb KJ1acc, o0ecreunBaomun MpEACTABICHUE MaTpHIIbI
MIPOU3BOJILHOTO pa3Mepa ¢ BO3MOKHOCTBIO M3MEHEHUSI YUCia CTPOK U CTOJOIIOB,
BBIBOJIa Ha JKpaH IMOAMATPUIIHI JIIOOOTO pa3Mepa M BCEW MaTPHILI, JOCTYIA IO
MHJIEKCaM K 3JIEMEHTY MaTpHIIbl, CJI0KEHUE U YMHOXKEHUE 3JIEMEHTOB MaTpPHIIbI C
3aIaHHBIM YHCJIOM.

Bapuanr 5.

Omnucats kacce i paboThl ¢ BOCBMEPUYHBIM YHCIIOM, XPaHSIIUMCS B BHJIE
CTPOKHM CHMBOJIOB. Peann3oBarh KOHCTPYKTOPBI, CBOMCTBA, METOABI U CIEAYIOIINE
oTepaluu:

e OIepaluy MPUCBAUBAHUS, PEAIN3YIOIINE 3HAYMMYIO CEMaHTHUKY;
® OIEpalliU CPABHCHHUS;

® IpeoOpa30BaHUE B IECITUYHOE YUCIIO;

e opMaTHBIN BBIBO;

® JIOCTYIH K 33/IaHHOM ITU(pe Yncia Mo UHACKCY.

Bapuasr 6.
Omnwucarp kjacc «aomainHsas Oubnamnoreka». IlpeaycMoTpeTrs BO3MOXKHOCTD
paboThl C MPOU3BOJIILHBIM YUCJIOM KHUT, TOMCKA KHUTH MO0 KaKOMY-JIMOO TPU3HAKY
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(Mo aBTOpY, MO TOMY W3MAAHWS WM KaTeTOpUH), MOOABJICHHS KHUT B OMOIHMOTEKY,
yAalleHusT KHAT W3 Hee, JOCTyNa K KHHUIe MO0 HOMEpY, COPTUPOBKHU JAHHBIX (IO
aBTODY, IO TOY U3AaHUS WM KaTETOPHH).

Bapuanr 7.

Omnwucarp Kiacc «3anucHasi KHHxkKa». [IpenycMoTpeTs BO3MOKHOCTD pabOThI
C MPOU3BOJBHBIM YMCJIOM 3aIlMCEH, MOMCKA 3allMCU IO KAaKOMY-IMOO NIpU3HAKY
(Harpumep, no ¢paMuWINH, AaTe POXKICHUS WM HOMepy TenedoHa), J00aBIeHUs U
yAaJIeHus 3alucei, COPTUPOBKY MO (aMUIMH U AOCTYTIA K 3aIIMCH IO HOMEDY.

Bapuanr 8.

Omnwucarpb Kiacc «crydeHueckass rpymmay». [IpeaycMoTpeTh BO3MOXHOCTDH
paboOThl ¢ TIEPEMEHHBIM YHWCJIOM CTYICHTOB, TOWCKA CTYJAEHTa IO KaKOMY-JHOO
Npu3HaKy (Hampumep, no (pamMuauu, UMEHH, J1are POXKISHHUs), T00aBICHUS U
yAaJIeHUs 3aluceil, COPTUPOBKU TI0 Pa3HBIM MOJISIM, IOCTYIIA K 3alUCH TI0 HOMEPY.

Bapuant 9.

Omnwucarp Kjacc, peaqu3yrolui TUIl JaHHBIX «BELIECTBEHHAs MaTpuuay U
paboty ¢ HumH. Knacc JOMKEH peanu3oBbIBATh CIEAYIOLIME ONEpalud Haj
MaTpuLaMu:

® CJIOKEHHE, BBIYUTAaHUE (KaK C Ipyroi MaTpUIIEH, TaK U C YUCIIOM);

® KOMOMHHPOBAHHbBIE OIEpAIK IPUCBAUBAHUS (+=, -=);

e olepali CPaBHEHUS Ha paBEHCTBO/HEPABEHCTBO;

e Olepaly BbIYUCICHUS OOpPaTHOM U TPaHCIIOHUPOBAHHOW MaTpULIbI;
® JJOCTYII K 3JIEMEHTY 110 UHJIEKCaM.

Bapuanr 10.

Omnucath Kiacc, pealnu3yloluid THI JAHHBIX «BEIECTBEHHAs MaTpulay U
pabory c¢ Humu. Kiacc nomkeH peann3oBBIBaTh CIEIYIOIIUE OIEpaluyd Haj
MaTpHUIIAMU:

® YMHOXEHUE, JiesieHne (Kak Ha IPyTyIo MaTpHUILy, TaK U Ha YHCIO0);
e KOMOMHHPOBAHHBIE OTEepaIy pucBanuBanus (*=, /=);

® OIIEPALIMIO BO3BE/ICHUS B CTEIIEHb;

® METO/Ibl BEIYUCIICHUS ONPEACTUTENS U HOPMBI;

® JIOCTYI K 2JIEMEHTY 10 UHJIEKCaM.

Bapuanr 11.

Ommcarph Kiacc Juis paOOThl C JBOWYHBIM YHCIIOM, XPAHSIIMMCS B BHIIE
CTPOKH CHMBOJIOB. Peann3oBare KOHCTPYKTOPBI, CBOMCTBA, METOABI U CICAYIOIIHE
OTIepaIHH:

e OIEpalluy MPUCBAUBAHUS, PEATU3YIOIINE 3HAYNMYIO CEMaHTHUKY
® OIEpaLUU CPAaBHEHHUS;
® IpeoOpa30BaHUE B IECITUYHOE YUCIIO;
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¢ (opMaTHBII BBIBOJ;
® JIOCTYI K 33/IaHHON IU(pe Yncia Mo UHACKCY.

Bapuanr 12.

Onucarpe Kjacc, peanu3yrolvil TUI JaHHBIX «BELIECTBEHHAs MaTpuLa» U
pabory ¢ Humu. Krnacc momkeH peann3oBbIBaTh CIEAYIOIIME OIEpaluu Haj
MaTpHLIAMMU:

® METOJbl, pEaJU3yILIME IPOBEPKY THIIA MATPULBl (KBaJgpaTHasd,
JAUaroHajbHasi, HyJEeBas, C€AUHWYHAS, CHUMMETPUYHAs, BEPXHSIA
TPEYToJIbHAs, HU)KHSISI TPEYTOJIbHAS );

e olepaly CPaBHEHUS Ha paBEHCTBO/HEPABEHCTBO;

® JIOCTYI K JIEMEHTY 110 MHJIEKCaM.

Bapuanr 13.

Onucath KJIacC «MHOXECTBO», TO3BOJISIIOLINI BBIMIOJIHATE OCHOBHBIC
orepauuu: 100aBlIeHHWE M yNaJeHHE D3JEeMEHTa, IepeceyeHue, oObeTUHEHUE U
pPa3HOCTb MHOXKECTB.

Bapuanr 14.

Onucatp Ki1acc «IpeaMeTHBIN yka3arenby. Kaxabplii KOMIOHEHT yKazaress
COJIEPKUT CJIOBO M HOMEpa CTPAHMI], HA KOTOPBIX, 3TO CJIOBO BCTPEUAETCH.
KoyinuecTBO HOMEPOB CTpaHUIl, OTHOCSIIUXCS K OJHOMY CJIOBY, OT OJHOIO JO
necsaru. [IpenqycMoTpeTs BO3MOXKHOCTE (DOPMHUPOBAHUS yKa3aTesl ¢ KIIaBHATypPhl U
u3 (aitna, BRIBOA yKa3aTells, BHIBOJA HOMEPOB CTPAHMWII JIJISI 33JJaHHOTO CJIOBA,
yIaJeHUsl AJIEMEHTa M3 YyKasarelisd, COPTUPOBKM MO CJIOBaM WM IO HOMEpY
CTpaHuL.

Bapuasnr 15.

Onucath KJiacc «aBTOCTOSIHKA» JJIi XpaHEHUs CBEJECHUN 00 aBTOMOOWIIAX.
JI71st KaskJ10TO aBTOMOOMJIS 3aIIMCHIBAIOTCS TOCHOMED, LIBET, (pamMuius BiIajenblia u
MPU3HAK NPUCYTCTBUSA HA CTOsTHKE. OOEeCeunTh BO3MOKHOCTh MIOMCKAa aBTOMOOUJIS
[0 Pa3HBIM KPUTEPHSM, BBIBOJIA CHHUCKA MPUCYTCTBYIOIIUX U OTCYTCTBYIOIIUX Ha
CTOSIHKE aBTOMOOWJIEH, JOCTyna K UMEIOIIMMCS CBEACHHUSIM IO HOMEPY MECTa,
COPTUPOBKHU JAHHBIX MO PA3JIMYHBIM MOJISM.

Bapuanr 16.

Omnwucarp KJIacc «KoJIo/ia KapT», BKIIOUYAIOIINN 3aKPBITHI MACCUB 3JIEMEHTOB
Kjacca «kapta». B kapre xpansTcs mactb U HoMep. OOecneyuTh BO3MOKHOCTD
BBIBOJIa KapThl IO HOMEPY, BBIBOJIa BCEX KapT, NEPEMEIIUBAHUS KOJIOJbI U BbIIa4un
BCEX KapT U3 KOJIOJBI TOOJUHOYKE U IO 6 IITYK B CIIy4allHOM MOPSIIIKE.

Bapuanr 17.
Onucare Kjacc ajsi pabOThl C YETHIPEXPUYHBIM YHCIIOM, XPaHSIIUMCS B
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BUJC CTPOKH CHMBOJIOB. Peaim3oBarh KOHCTPYKTOPBI, CBOWCTBA, METOIBI H
CJIEAYIOINE OTIEPAIHH:

e OIepaluy MPUCBAUBAHUS, PEAIU3YIOIINE 3HAYMMYIO CEMaHTHUKY;

® OIEpalliU CPAaBHEHHUS;

® IpeoOpa30BaHUE B IECITUYHOE YUCIIO;

¢ (opMaTHBII BBIBOJ;

® JIOCTYI K 33/IaHHON IU(pe Yncia Mo UHACKCY.

Bapuanr 18.
Omnwucarp KJIacc «IOe3/», COACPKAIIUN CIETYIOIINEe 3aKPbIThIE TOJIS:
® Ha3BaHUE IyHKTa HA3HAYCHUS;
e HOMED moe3aa (MOXKET coepKaTh OYKBBI U LU(]PHI);
® BpeMSs OTIPABICHUS.
[TpenycMOTpeTh CBOMCTBA JIsl MOYYEHUS COCTOSIHUS O0BEKTA.
Omnucarp KJacc «BOK3ad», COJCPKAIIMKA 3aKpbIThIi MAacCHUB IOE3/0B.
OO0ecneuuTs CaeIyone BO3MOXKHOCTH:
BBIBOJ] HH(OPMALIUHU O TOE3/I€ TI0 HOMEPY C TTOMOIIBIO MH/EKCA;
® BHIBOJ MH(GOPMAIIUH O MOE3/1aX, OTIPABIISIONIMXCS MOCIE BBEACHHOIO
C KJIaBUATypPbl BPEMEHH;
® MIEPETPY’KEHHYIO OIEPALNI0 CPABHEHMS, BBITOJIHSIONIYIO CpPAaBHEHUE
BPEMEHU OTIPABJICHUS JIByX OE3/I0B;
® BLIBOJ MH(pOPMAIIMH O MMOE3/1aX, OTHPABISIONIUXCS B 3aJaHHBINA ITyHKT
HA3HAYCHUS.
WNudopmarus gomkHa OBITH OTCOPTUPOBAHA 110 BPEMEHH OTIIPABICHHUS.

Bapuanr 19.
Omnucath KJIacc «TOBapy», COAEPKAIUI CIeTyIONIUE 3aKPhIThIE TTOJIS:
e Ha3BaHUE TOBApa;
e Ha3BaHUE Mara3uHa, B KOTOPOM MPOAAETCS TOBAp;
® CTOMMOCTbH TOBapa B pyOIsX.
[TpenycMOTpeTh CBOMCTBA JIsl MOIYYEHUS COCTOSHUS O0BEKTA.
Onucath KJIacC «CKJaa», COAEPIKALIMA 3aKpbhITbIi MaccCHB TOBApOB.
OO0ecneuuTs CIeayonue BO3MOXKHOCTH:
e * BBIBOJ MH(OpPMAIIUU O TOBAPE MO0 HOMEPY C MOMOIIBIO MHJIEKCA;
e * BBIBOJ] HA DKpaH MH(OPMAINH O TOBape, HA3BaHUE KOTOPOTO BBEACHO
C KJIaBHATYpBHlI;
® ¢CJIM TaKHX TOBAPOB HET, BBIJIaTh COOTBETCTBYIOIIEE COOOIICHNUE;
® * COPTHPOBKY TOBapOB 10 HA3BAHHMIO Mara3uHa, 0 HAUMEHOBAHUIO U
10 IICHE;
® * TIEPErPYKECHHYIO OIEpaIfIoO CIOKEHHUS TOBAPOB, BBIMOIHSIOILYIO
CJIO’KEHUE UX IIEH.

Bapuanr 20.
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Onucarb KJIacc «CaMoJIeT», COACPKAIIUN CIETYIOUINE 3aKPhIThIC MOJIA:
® Ha3BaHME IyHKTA Ha3HAYCHUS;
® [ICCTU3HAYHBIA HOMED PENiCa;
® BpeMs OTIIPABJICHUS.
[IpemycMoTpeTh CBOWCTBA JIsl TIOTYUYEHUS COCTOSIHUS OOBEKTA.
Onucarb KJacc «a’poropTy, COJAEpHKaIIUi 3aKpbITbIi MAacCUB CaMOJIETOB.
ObecneunTs Chaeayoe BO3MOKHOCTH:
® BBIBOJI MH(OpMAIMU O camojieTe MO0 HOMEpy pelca ¢ IMOMOIIbIO
UHJIEKCA,;
® BBIBOJI MH(OpMAIIMKU O caMmoJjieTax, OTIPABISIOIIUXCS B TEUCHHUE Yaca
IIOCJIE BBEICHHOTO C KJIaBHATYpPbl BPEMEHU;
® BEIBO/I MHGOpPMAIIMA O CaMOJeTaX, OTIPABJISIONIUXCS B 3aJlaHHBIN
YHKT Ha3HAYCHUS;
® [ICPErPYKEHHYIO ONEPALMI0 CPABHEHUS, BBIOJHSIONIYIO CPAaBHEHUE
BPEMEHHM OTIIPABIICHHUS ABYX CaMOJIETOB.
HNudopmatius 10mKkHa OBITH OTCOPTUPOBAHA MO0 BPEMEHHU OTIPABICHUS.
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TEMA 3. HACJIEAOBAHMUME B C#.

JladoparopHas padora Ne 4

1 leab u mopsiaok padoThl

[{eas pabOTHl — MO3HAKOMUTHCS C OCHOBOW OOBEKTHOTO IMOAXOAA B SI3BIKE
C#, cozmanneM 0ObEKTOB, KIIaCCOB M MEXaHU3MOM HAacJe0BaHus.

[Topsinok BBITIONIHEHUS paOOTHI:
—  O3HAaKOMMThHCS C OMKUCAHUEM JIA0OPATOPHOI paboOTHI;
—  TOJy4WTb 33/IaHHE Y MIPErnojaBaTelis, COIIaCHO CBOEMY BapHaHTY;
—  HamucaTh NporpaMMy U OTIaauTh ee Ha DBM.

2 Kparkas Teopust
2.1 HacaenoBanue B C#

HacnemoBanue moO3BOJIIET TOBTOPHO HCIOJB30BATh YK€ HMMEIOIIHAECS
KJIaCChl, HO TPH ITOM PACIIUPATh HX BO3MOKHOCTH. CyIIecTByeT [Ba BHIA
HACJICIOBAaHUS — HACJICIOBAaHUE THUMA, MPU KOTOPOM HOBBIM THI TMOTY4YaeT BCE
CBOWCTBA M METOBI POAMUTENS U HaclieloBaHWE HHTepdeiica, TPH KOTOPOM HOBBIN
THII TIOJy4aeT OT POIUTENSI CUTHATYPY METO/OB, 0€3 ux peanusanuu. Bce Kiaccsl,
JUTsl KOTOPBIX HE yKa3aH 0a30BBIM KJlacc, HACIEAYIOTCS OT kimacca System.Object
(kpatkas ¢opma HazBaHusi object). C# He MNOAAEPKUBAET MHOXKECTBEHHOIO
HACJIeIOBaHUA. JDTO O3Ha4aeT, uTo kiacc B C# MOXKeT ObITh HACIETHUKOM TOJIBKO
OJTHOTO KJjlacca, HO TPH ITOM MOXKET peajM30BBIBaTh HECKOJIBKO HHTEPQEICOB.
JpyruMu ciioBaMH, KIAacC MOXKET HacjeloBaTbcsi HE Oojiee 4YeM OT OJHOTO

0a30BOro Kij1acca M HECKOJIbKUX UHTEp(dEiCOoB.

CnenndukaTopsl 10CTyNa NPH HACIETOBAHUHU
B C# cymectBytor craenyronme crnenuduKaropbl JocTyma: private,

protected, public, internal, protected internal.

private o3Ha4yaeT, YTO HUKAKHE APYTHe KJIacChl HE MOTYT MOJIYYHUTh JTOCTYI
Kk Merony. Ecnu B 6a30BoM kjacce OOBSIBIIEHBI private-MeTofIbl, TO HaCJEIHUK HE
MOXET UMM BOCIIOJIb30BaThCH.

protected mpegocraBiseTr JOCTYIl TOJBKO JUJI  KJIACCOB, KOTOPBIE
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HACJeAyloTca OT JaHHoro. Jlnms ocranbHBIX KiaccoB  protected-mMeToss
HEJOCTYIIHBI.

public nenaer MeToA IOJHOCTBIO OTKPBITBIM, TO €CThb OH SIBJISETCA
JOCTYITHBIM ISl BCEX KJIACCOB.

KiroueBoe cioBo internal siBasieTcs: MOAU(PUKATOPOM AOCTYyMNA JUJIsl TUIOB U
YJIEHOB TUIOB. BHYTpEHHNE TUIIBI MU YJIEHBI JOCTYIIHBI TOJBKO BHYTPH (pailiioB B
OJTHOM U TOH ke COOpKe.

IIpu wucnonp3oBaHuM KiIOUEeBOro cijosa protected internal mertonel u
CBOMCTBAa JOCTYNHBI TOJIBKO B TMpeleiax OJHOW COOpKH, a Takke UId BCeX
IPOU3BOJIHBIX JIEMEHTOB.

Krnaccam, kak ¥ HMX 3JI€MEHTaM, MOKET ObIThb Ha3HA4YeH JO0OW U3 ITHX
ypoBHe# noctyna. Ecnu ams anemenrta kjacca ykazaH MHOM Moau(uKaTtop mpas
J0CTyIa, 4YeM JUJIs Kjlacca,- IPUOPUTET y OoJiee cTpororo MoaudukaTopa.

public class Human

{

private String fName;
public String FirstName
{
get { return fName; }

set { fName = value; }

b
b

Huxkakoil apyroii kiacc He CMOXET MOJIy4UTh AOCTyM K monto fName (Tak
KaKk OHO UMeeT moaudukarop nocrymna private), k cBorictBy FirstName mosmydar

JIOCTYII BCE KJIaCCHI (TOTOMY YTO OHO MMeeT MonudukaTop mocrymna public).

Oco0eHHOCTH MCI0/Ib30BAHUS KOHCTPYKTOPOB IPH HACIECA0BAHUH
KoncTpykrop HacnenoBanus B C# UMEET CAEAYIOIINA BU:

class Hacaenyemblii_Kiacc : ba3oBblil_KJiacc

{
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// mossi, CBOMCTBA, COOBITHSI 1 METOAbI KJIacca
Ecnu kxnacc Hacnemyercst oT 0a30BOro Kjlacca U HECKOJIbKUX MHTEPQEHCOB,
TO OHU MEPEUUCIIAIOTCS Yepe3 3aMATYIO:
class Hacienyembiii_kiacc : ba3oBblii_KJjacc,
HNurepdeiicl, UnTepdeiic2

// moJisi, cBOMCTBA, COOBITHUSI M METO/bI KJIacca

}

[Ipu co3manum Kiacca — HaclieHUKA HA CaMOM JI€Ji€ BBI3bIBACTCS HE OJIUH
KOHCTPYKTOp, a Iejlasg Ieroyka KOHCTpykTopoB. CHayana BbIOMpaeTcs
KOHCTPYKTOp KJlacca, 3JK3EMIUISIP KOTOPOrO CO3AA€TCA. ITOT KOHCTPYKTOP
MBITACTCSI OOPaTUThCA K KOHCTPYKTOPY CBOETr0 HEMOCPEACTBEHHOro 0a30BOTO
KJIacca. DTOT KOHCTPYKTOP B CBOIO OuY€pelb IBITAETCS BBI3BATh KOHCTPYKTOP
cBoero 0a30BOro Kkimacca. Tak MPOWCXOAUT, MOKa HE TOXOAMM JIO Kiacca
System.Object, koTopwlii He wuMeeT 0a3oBoro kiacca. B pesyiaprare umMeem
MOCJIEAOBATENbHBIM BBI30B KOHCTPYKTOPOB BCEX KJIACCOB HEpapXHUM, HAYMHAs C
System.Object 3akaHuMBasE KJIACCOM, DK3EMILISIP KOTOPOTO XOTUM co3/1aTh. B aTom
MPOIIECCE KAXKIABIM KOHCTPYKTOP MHUITUATIM3UPYET MOJIsI COOCTBEHHOTO KJlacca.

JI1s1 KaKJI0ro Kjiacca MOXKHO OIPEJEIUTh HECKOJIBKO KOHCTPYKTOpOoB. Eciu
MBI JUUI1 KJIacca-HacjeJIHUKAa XOTHM BbI3BaTh KOHCTPYKTOpP 0a30BOro Kjacca, TO
HEOOXOMMO HCITOIh30BaTh KIIFOUEBOE CIIOBO base().

public Hacaenyemsbrii_kiaace() : base()

{

// mossi, CBOMCTBA, COOLITHSI M METOAbI KJIacca

}

YcoepieHncTByeM kiacc Human 106aBUB KOHCTPYKTOP HE MPUHUMAIOIIMMA
apamMeTpOB; KOHCTPYKTOP MPUHHUMAOIIMKA B KaYECTBE NapaMETPOB UMsI, OTUECTBO

U (haMHUIIMIO; KOHCTPYKTOP MPUHUMAIOIIUI B KaY€CTBE MapaMeTPOB UMs, OTYECTBO,
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baMuIHIO 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;
b
public Human(String FirstName, String MiddleName,
String LastName,
DateTime Birthday)
{
this.fName = FirstName;
this.mName = MiddleName;
this.IName = LastName;
this.birthday = Birthday;
b
public void Work()
{ // Do something }
b
Torma kacc-HaCIETHUK MOXKET OBITh PEaM30BaH CICAYIOINUM 00pa3oM:
public class Employee : Human
{
public Employee()
: base()

// Create Employee object

b
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) { }

CokpbiTHE MMEH NP HACJIEI0BAHUN
CokpbITHE MMEH MPOUCXOAMT, KOorja B 0a30BOM Kjacce M B Kiacce-

HACJICTHUKE OOBSIBIICHBI METOJIBI C OIMHAKOBBIM UMEHEM. B Takoi cuTyanum MeTos
0a30BOro KJjacca CKpbIBA€TCA, W MporpaMma, MOXeT padoTarb HE TakK, Kak
penycMaTpuBaJl IPOrpaMMUCT. B Takux citydasx HE0OXOIUMO BOCIOIB30BaTHCS
MOU(PUKATOPOM NEW, KOTOPBIA CKAKET KOMIUJISTOPY O SBHOM HAMEPEHHUH CKPHITH
MeToJ; 0a30BOro Kjacca M MCIOJb30BaTh METOH, OOBSBIEHHBI B Kiacce
Haciennuke. Hampumep, mycts y Hac ecth ki1acc Human, koTopeiii nmeer meron
Work().

class Human

{

public void Work()
U
b

O0wsiBUM emie ofauH kinacc Employee, koTopblii HaciemyeTcsi OT Kiacca
Human u 00wbsBUM B HeM MeToa, KoTophlii Toke HazoBeM Work(). UtoOwl B
JaNbHEUIEM H30€KaTh Ty TaHHUIIbI, BOCIIOIB3YEMCSI MOIU(PUKATOPOM NEW:

public class Employee : Human

{
public new void Work()

U

KiaroueBoe caoBo base
KitoueBoe ciioBo base wucmomnb3yercst s JAOCTyna K WieHaMm 0a30BOTO

KjilacCa H3 IIPOM3BOAHOIO, [JId BbBI3OBA MCTOAA 0a30BOro Kjacca Inpu €ro
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MIEPEONPECIICHUH B KJacCe HACJIEIHUKE W MPU CO3JAaHUM KOHCTPYKTOpa Kiacca
HACJICTHUKA, KOTOPBIN JODKEH BBI3BATh KOHCTPYKTOP Kiacca poautes. Jloctyn k
0a30BOMY KJIacCy pa3pelieH TOJIbKO B KOHCTPYKTOPE, METOZE SK3eMIUIApa WU
METOJIe JOCTYyIa IK3EMILISIPA.

[IpeanonoxuMm, yTo HEOOXOAMMO BBI3BaTh B Kjacce Employee meton Work()
onpeesieHHbINH B 6a30BoM Kiacce Human:

public class Employee : Human

public Employee() : base()
/I Create Employee object

}
public override void Work()

{
base.Work();
// Do something great

}

Hcnoab3oBaHue KJIHOUYEBOro cjioBa sealed (0ecniioaHbie Kacchl)
WNHoraa BO3HUKAIOT CUTYyallMH, KOTJIa HEOOXOAMMO 3alpeTUTh HACIeI0BaTh

HEKOTOPBIN KJIACC WIN NEPEONPEesaTh HEKOTOPbI MeToa. [t 3Toro kiacc wim
METO/I HY)KHO OOBSIBUTh KaK TEPMHUHAJIBHBINA. J[JI1 3TOro MCMONB3YIOT KIIHOUYEBOE
cioBo sealed. OOBSIBUM TEPMHUHAIBHBIN KIIACC:

public sealed class Tutor : Human { }

Huxakue npyrue xiaccsl He MOryT Hacienoarhb kiacc Tutor. IIpu momnbiTke
3TO cAeNaTh KOMIWIATOP BbAAacT omuOKy. [Ipu aTom cam knacc Tutor MoxeT ObITH
HaCJIEeI0BaH OT JPYroro Kiacca.

AHAJIOTMYHO MOXHO 3allpeTUTh NEPEOIPENEIATh CBOMCTBA M METOJbI

0a3zoBoro knacca. Ecim unen 6a30Boro kiacca HMeeT MOI[I/I(bI/IKaTOP HaCJICOOBaHHUA
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virtual, Torma HacIeTHUK MOXKET 3aKpBITh JajbHEHIIEe MePEonpe/eIiCHIE YWICHA.
Pazpemmm miepeonpenencHue HaclieayeMbiMu kiaccamu metoma Work() kimacca
Human.

class Human

{
public virtual void Work()

{
// Do something
}
}

Torga ximacc Employee moxer mepeomnpenenuts meton Work() U 3akpbITh
BO3MOXKHOCTb €T0 TIEPEOTPECIICHHS 111 COOCTBEHHBIX HACJICTHUKOB.

public class Employee : Human

{
public sealed override void Work()
{
// Do something great
b
b

[Ipu mOMBITKE OTKOMIWIMPOBATH CICAYIOMIMI KOJA, KOMITHJIATOP BBIJACT
OIINOKY

public class Manager : Employee

{
public override void Work()

{

// Try to do something unbelievable

}
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2.2 BuprtyajbHble METOAbI
WNuorna HeoOX0aMMO U3MEHUTh METO/Ibl, KOTOPBIE HACTIEIYIOTCSI OT 6a30BOTO

kinacca. [ toro urtoObl ObLIA BO3MOXKHOCTH €r0 HW3MEHUTh MCHOJIb3YIOT
BUpTyaJibHbIe MeToAbl. OOBSBUB METOJ MM CBOMCTBO Kjacca Kak BUPTyaJbHBIE,
BBl TEM CaMbIM IO3BOJISIETE KJaccaM HACJIEIHHMKaM IEpEONpEeneaTh AaHHBINA
METOJ WIA CBOMCTBO. JIJIsI 3TOro MCIONB3yeTCs KIIto4eBoe cioBo virtual. OHO
3allMCBHIBAETCA B 3arojOBKE METO/1a 6a30BOT0 Ki1acca, HalpuMep:

virtual public void Passport() . . .

OCOOEHHOCTh ~ HCIIONIb30BAaHUSI  BHUPTYaJbHBIX  METOIOB  COCTOMT B
CIIEYIOLIEM:

e Jlons-uieHbl U CTATUYECKUE METOABI HE MOTYT OBITh OOBSBICHBI KaK
BUPTYyaAJIbHBIE.

e [IpuMeHeHME BUPTyaJdbHBIX METONOB IIO3BOJSIET PEAJIU30BHIBATH
MEXaHM3M IIO3HETO CBSI3bIBAHUS.

e Ha »sranme KOMOWJIALMK CTPOUTCS TOJNBKO TaOnHIa BHUPTYaJbHBIX
METOZIOB, a KOHKPETHBII ajapec MeToia, KOTOpbI OyIdeT BhI3BaH,
OIIPEIENSIETCS Ha 3TAIIE BBIITOJIHECHHUS.

IIpu BBI30BE METO/A - WIEHA KJlacca IEUCTBYIOT CIEAYIOLIUE IIPABUIIA:

e Uil BUPTYaJIBbHOTO METOAA BBI3BIBAETCS METOH, COOTBETCTBYIOLIMN
TUITy 00BEKTa, Ha KOTOPBII UMEETCS CChLIKA;

® Ul HE BUPTYaJIbHOIO METOJA BBI3BIBACTCS METOJ, COOTBETCTBYOLIUI
THILYy CAMOU CCBUIKH.

IIpu no3aHeM CBA3BIBAHUM ONPEIEICHUE BbI3BIBAEMOIO METOAA MPOUCXOAUT
Ha 3Talle BBINOJIHEHUA (a HE NMPU KOMIWISILMK) B 3aBUCUMOCTU OT THIAa OOBEKTA,
JUIS1 KOTOPOTO BBI3BIBAE€TCS] BUPTYAJIbHBIM METOL.

BuptyanbHble METOIBI HEOOXOAMMBI, KOTJAa KJIACCy-HACIEIHUKY HYXKHO
U3MEHUTh HEKOTOPBIE METObI, ONpeeseHHble B 0a30BOM Kiacce. BupryanbHbie
METO/Ibl TIO3BOJISIIOT ONpPEAETUTh 0a30BOMY KJIacCy METOAbBI, peaju3alus KOTOPhIX

€CThb 06H16ﬁ AJIs1 BCEX IIPOM3BOAHBLIX KJIACCOB, M MCTOJAbI, KOTOPBLIC MOXXHO
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MePeonpeaesaTh. ITO TMO3BOJSET MOAACPKUBATh AUHAMUYCCKUM TOIUMOPPU3M.
OmnpeneneHusi KiIacCOB-HACIEAHUKOB COOCTBEHHBIX METOJIOB CTAHOBHTCS OoJjiee
THOKUM, IIO-TIpPS)KHEMY OCTaBsis B CHJIC TPeOOBaHHWE COMIACYIOIICTOCS
uHTepdeiica.

Ecnu B mpom3BOIHOM Kiacce TpeOyeTcs IEPEoIpeneiiuTh BUPTYaIbHBIHA
METOJI, UCTIOJIB3YETCS KIIFOUEBOE CIIOBO override, Hapumep:

override public void Passport() . . .

[TepeonpeneneHHplli BUPTYaIbHBIM METOJ JIOJDKEH O0NaJaTh TaKUM Ke
HA0OpOM TapaMeTpoB, KaK M OJHOMMEHHBIM MeToJ 0a30BOro Kjacca. ITO
TpeOOBaHME BIIOJIHE E€CTECTBEHHO, €CJIM Y4YeCTh, YTO OJHOMMEHHBIE METOIbI,
OTHOCSIIHUECS K Pa3HbIM KJIacCaM, MOTYT BBI3bIBATHCS M3 OJHOW W TOM ke TOUKU
IPOTPAMMBI.

[Tpumep KCTOIB30BaHUS BUPTYaIbHBIX METOJIOB:

class Monster

{ string name; // 3aKpBITBIC TTOJIS
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);

b

public int Health // cBotictBo Health cBsizano ¢ momem health
{

get { return health; }

set { if (value > 0) health = value; else health = 0; }
b

public int Ammo // cBOiCTBO AmMmO CBSA3aHO € MOJIEM ammo
{
get { return ammo; }
set { if (value > 0) ammo = value; else ammo = 0; }
¥
public string Name // cBoiicTBo Name cBsI3aHO C MOJIeM hame
{ get { return name; } }
¥
class Daemon : Monster
{ int brain; // 3akpsITOC T10]I€
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 ammo, 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, Ammo, brain);

}

class Classl1

{

static void Main()
{
const int n = 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 (int 1= 0; 1 <n; ++1) stado[i]. Ammo = 0;
Console.WriteLine();

foreach (Monster elem in stado) elem.Passport();

}

Pe3ynbTaT BRINMOIHEHUS TPOrPaMMbl U300pakeH Ha pUCYyHKe 2.1.
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BN C\Windowshsystem32omd exe | = | (=] |&]

Monster Monia health ammo 1mm -
Monster Monk health ammo 1mm
Daemon Dimon health ammo 100 brain

Monster Monia health ammo m
Monster Monk health ammo m

Daemon Dimon health = ammo 0 bhrain =
MNaA NpoAOAKEHHA HAMMHTE KAABHWY . . .

Puc. 2.1 Pe3ynbTar BbINOJIHEHUS IPOTPAMMBI.

Teneppr B nmkimax 1 u 3 BbeI3bIBaeTcs metop Passport, cOOTBETCTBYIOIIMIA
TUITY OOBEKTA, IOMEIEHHOTO B MACCHB.

BupryanbHble MeTofbsl 0a30BOr0 Kjacca OINpeAessioT uHTepdeiic Bcei
uepapxuu. ITOT UHTep(PENc MOKET PACIIUPSTHCS B TOTOMKAX 3a CUeT J0OaBICHUS
HOBBIX BHUPTYaJbHBIX MeTOJOB. [lepeonpenensiTh BUPTyaIbHBIN METOM B KaXKIOM
U3 TOTOMKOB HEOOS3aTeNbHO: €CIM OH BBIMOJHAET YCTpauBalolue IOTOMKA
JEUCTBUS, METOJI HACIIEYETCH.

BbI30B BUpPTYaibHOTO METO/A BBIMIOJIHSIETCS TaK: U3 00beKTa Oepercs aapec
ero Tabmuiel (Virtual Method Table, VMT), uz VMT BeiOupaetcs agpec merona, a
3aTeM yIOpaBlIEHUE TMepelaeTrcs JToMy MeTomy. TlakuM oOpa3oM, Tmpu
UCITIOJIb30BAHUM BUPTYaJIbHBIX METOIOB M3 BCEX OAHOUMEHHBIX METOJIOB HE€pPAPXUU
BCErja BhIOUPAETCS TOT, KOTOPBI COOTBETCTBYET (PaKTUUECKOMY TUITY BBI3BABILIETO
ero oObeKTa.

[Ipyu onucaHuM KIACCOB PEKOMEHAYETCS OINpeAeNiaTh B  KauecTBe
BUPTYaJIbHBIX TE€ METOIbl, KOTOpble B MPOU3BOJAHBIX KJAaccax JIOJDKHBI
peanu3oBbIBaThCS MO-ApyroMmy. Eciii BO Bcex Kiaccax HepapXum MeToja Oyaer

BBIIIOJIHATBCA OAWHAKOBO, €T0 JIYUHIC OIIPCACIIMNTD KaK OOBIYHBIN MCTOA.

2.3 AOCTpaKTHBIE KJIACCHI
ITpu coznanuu nepapxuu 0ObEKTOB JJIs UCKIIOUEHUS TOBTOPSIOIIETOCS KO/ia

4acTo OBIBACT JIOTHYHO BBIACIINTE HX O6HHK3CBOﬁCTBa B OAHH pOHHTeHBCKHﬁ
KHaCC.IIpH 9TOM MOXKCT OKa3aTbCsd, YTO CO3/aBaTb SK3CMILIAPBI TAKOIO Kjacca HE

HMCCT CMBICJIA, IIOTOMY YTO HHUKAKHNC PCAJIBHBIC OOBEKTHI UM HE COOTBCTCTBYIOT.
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Takue kinacchl Ha3bIBAIOT A0CTPAKTHBIMH.

AOCTpakTHBIA KJIacC CIYXHUT TOJBKO JUIsI TOPOXAECHHUS MNOTOMKOB. Kak
IPAaBWJIO, B HEM 3a/1aeTcs HA0Op METOJOB, KOTOPbIE KaXKJbli U3 IMOTOMKOB OyneT
peann30BBIBaTh  IO-CBOEMY. AOCTpakTHbIE KJacChl NpeAHa3HAYeHbl  JJis
IPEACTaBICHNU OOUIMX MOHATUMN, KOTOPbIE MPEANONAracTcsi KOHKPETU3UPOBaTh B
IIPOU3BO/IHBIX KJlaccax.

AOcTpakTHBIA KiIacc 3amaeT uHTepdeic uis BCEH Hepapxuu, MpU 3TOM
METO/IaM KJlacCa MOYKET HE COOTBETCTBOBaTb HUKAKMX KOHKPETHBIX AeHcTBHil. B
3TOM Cllydyae METOAbl UMEIOT IyCTO€ TEeJNO M OOBABISAIOTCA CO Clenu(UKATOpOM
abstract.

Eciu B Kitacce ecTh X0Ta Obl OIMH aOCTPAKTHBIM METOJ], BECH KJIacC TAKXKe
JOJIKEH OBITh OMKCAaH KaK a0CTpaKTHBIN, HAPUMED:

abstract class Spirit

{

public abstract void Passport();

b

class Monster : Spirit

(.

override public void Passport()

{
Console.WriteLine( "Monster {0} \t health = {1} ammo = {2} ",

name, health, ammo );

-

class Daemon : Monster

0

override public void Passport()

{
Console.WriteLine("Daemon {0} \t health = {1} ammo = {2}
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brain = {3} ", Name, Health, Ammo, brain);
b
-}

AOcCTpakTHBIE KJIACChl MCIIONB3YIOTCS MpU paboTe CO CTPYKTypamu JaHHbBIX,
NpeAHAa3HAYEHHBIMU JUIS XpaHEHUs OOBEKTOB OJHOW HEepapXuu, U B KadeCTBE
napameTpoB MeTonoB. Ecim kiacc, mTpou3BOAHBIA OT abCTpPaKTHOTo, HE
NEPEeOonpeeNsieT Bce a0CTPaKTHbIE METOAbI, OH TaKXKE€ JOJKEH OIHMCHIBATHCSA Kak
aO0CTpaKTHBIH.

MoXHO cO31aTh METOZ, HapaMeTpoM KOTOPOrO SBISETCS aOCTPaKTHBIN
kimacc. Ha wmecto »Toro mapamerpa mpH BBIIOJHEHHH MPOTPAMMBI  MOXKET
nepenaBaTbecsi OOBEKT JII0OOT0 MPOM3BOAHOIO Kiacca. DTO MO3BOJSIET CO3/1aBaTh
noauMop(HbIe METO/IbI, paboTaromre ¢ 00bEKTOM JIF0OOTO THIIA B Mpeeaax OJHON
uepapxuu. [lomumoppusm B pa3nuuHbiX (opMmax SBISETCS MOIIHBIM U IIMPOKO

npuMeHsaeMbIM HHCTpyMeHTOM OOIN.

2.4 basossii kiacc Object
KopneBoit kmacc System.Object Bceit wuepapxum o60bektoB .NET,

HaspiBaeMbii B C# object, oOecneunBaeT BCEX HACICIHUKOB HECKOIBKAMU
BOXHBIMU MeTomamu. [Ipon3BOAHBIE KIacChl MOTYT HCIIOJIb30BaTh 3TH METOBI
HETMOCPEACTBEHHO HIIM TIEPEOTPECIIATh UX.

Knacc object yacto ncnonb3yeTcst 1 HEMOCPEACTBEHHO MPHU OMUCAHUU THUIIA
napaMeTpoB METOJOB IJIsl TPUIAHUS WM OOIIHOCTH, a TaKXke JJisl XPaHCHUs
CCBUIOK Ha OOBEKThl PAa3IMYHOTO THUNA — TaKUM O00pa3oM peasu3yercs
HOJTUMOP(HHU3M.

OTtkpbIThIe METONIBI Ki1acca System.Object:

Meton Equals ¢ ognum mapameTpoM BO3BpallaeT 3HAYCHUE true, eciu
mapaMeTp W BBI3BIBAIOIIMI OOBEKT CCHUTAIOTCS HA OIHY U TY K€ 00JIACTh MaMSITH.
CuHrakcuc:

public virtual bool Equals( object obj );

Meton Equals ¢ aByMs mapamerpamu BO3Bpallla€T 3HA4eHHE true, eciu o0a
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napameTpa CChUIAIOTCS Ha OJIHY | Ty k€ 007acTh mamsatu. CHHTaKCHUC:

public static bool Equals( object ob1, object ob2 );

Meron GetHashCode dopmupyeT xemi-koi 0ObeKTa U BO3BpallaeT YHUCIIO,
OJTHO3HAYHO HICHTUPUITUPYIOIEee OOBEKT. DTO YHCIIO UCIOIB3YETCS B PA3TUIHBIX
CTPYKTypax u anroputMmax Oubmuoreku. Ecnu mepeomnpenensiercss meron Equals,
HeoOxoauMo nieperpy3uth U Meton GetHashCode. Cunrakcuc:

public virtual int GetHashCode ();

Meton GetType Bo3Bpamiaet TeKyImui mouMop@HbIil TUIT 00BEKTa, TO €CTh
HE THI CCHUIKH, & THN OO0BEKTa, HA KOTOPBIM OHA B JAaHHBIM MOMEHT yKa3bIBaeT.
Bo3sBpamraemoe 3HadueHne mmeer THn Type. DTO aOCTpakTHBIA 0a30BBIA KiIacc
Uepapxuu, UCHOJB3YIOUNCA JUIsl MOTy4YeHUs: MH(OpPMAllMK O TUIAX BO BpeMs
BbITIOIHEHUSA. CUHTAKCUC:

public Type GetType ();

Meron ReferenceEquals Bo3Bpamaer 3nHauenue true, eciu oba mapaMmerpa
CCBUIAIOTCS Ha OIHY U Ty ke 00nacTh mamsTi. CHHTAKCHC:

public static bool ReferenceEquals ( object obl, object ob2 );

MeTton ToString mo yMOT4aHWIO BO3BPAIIAET ISl CChUIOYHBIX TUIIOB MOJTHOE
uMs Kjacca B BHJE CTPOKHM, a I 3HAQYUMbIX — 3HAYEHUE BEITUYHUHBI,
npeo0pa3oBaHHOE B CTPOKY. ODTOT METOJA NEPEOIpenessaioT s TOro, 4TOoObI
MOYKHO OBLIIO BBIBOJUTH HH(POPMAIIMIO O COCTOSIHUH 00bekTa. CHHTAKCHUC:

public virtual string ToString ()

B mpou3BomHBIX 00BEKTAaX 3TH METOJBI YacTo Tmepeonpeaestor. Hampumep,
MOXXKHO Tepeonpenenuth meton Equals mis Toro, 4toObl 3amaTh COOCTBEHHBIC
KPUTEPUU CpaBHEHUS OOBEKTOB, IOTOMY YTO YacTO OBIBAET YI0OHEE MCIOJIb30BAThH
JUIsl CPaBHEHHUS HE CCBUIOYHYIO CEMAHTHKY (PaBEHCTBO CCBHUIOK), a 3HAUYUMYIO
(paBeHCTBO 3HAYEHUN).

[Ipumep npuMeHeHus U epeonpeiesICHUs] METOJ0B Kiiacca object.

class Monster

{
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string name;
int health, ammo;
public Monster(int health, int ammo, string name)
{
this.health = health;
this.ammo = ammo;
this.name = name;

b
public override bool Equals(object obyj)

{
if (obj == null || GetType() != obj.GetType()) return false;
Monster temp = (Monster)obj;
return health == temp.health &&
ammo == temp.ammo &&
name == temp.name;
b
public override int GetHashCode()
{ return name.GetHashCode(); }
public override string ToString()

{

return string.Format("Monster {0} \t health= {1} ammo = {2 } ",

name, health, ammo);

b

class Classl

{

static void Main()

{

Monster X = new Monster(80, 80, "Bacs");
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Monster Y = new Monster(80, 80, "Bacsa");

Monster Z = X;;

if (X ==7Y) Console.WriteLine("X ==Y ");

else Console.WriteLine(" X =Y ");

if (X ==Z) Console.WriteLine(" X ==272");

else Console.WriteLine(" X !1=7Z");

if (X.Equals(Y)) Console.WriteLine(" X Equals Y ");
else Console.WriteLine(" X not Equals Y ");
Console.WriteLine(X.GetType());

Pe3ynbTaT BRINOIHEHUS IPOrPAMMBI U300paKEH HA PUCYHKE 2.2.

BEX C\Windows\system32Zomd exe | = | =] |£h]
=Y il
H —_—

# Egquals ¥
ConzolefApplicationl -Monster
Mlaa NpoOODAXEHHA HAKMMTE ANGYN KAABHWY .

Puc. 2.2 Pe3ynprar BIIOIHEHUS IPOTPAMMBI.

B merone Equals cHauana npoBepsieTcst mepeianHblil B Hero apryMmeHT. Eciu
OH paBeH null WM ero TN He COOTBETCTBYET TUILY OOBEKTA, BBI3BABILEIO METOJ,
BO3Bpaiaercs 3HaueHue false. 3nauenue true opMupyeTcs B ciayyae MONAapHOTO
paBEHCTBA BCeX MOJieH 00BEKTOB.

Merton GetHashCode POCTO JEIETUPYET CBOU byHKIIMN
COOTBETCTBYIOLIEMY MeTOAy onHoro u3 moined. Mertox ToString ¢opmupyer
(dbopMaTUPOBAHHYIO CTPOKY, COAEPIKALIYIO 3HAYCHHUSI TTOJIeH 00BEKTa.

AHnanusupyst pe3ynbrar padoTbl IMPOrpaMMbl, MOXKHO YBHJAETb, UYTO B
ONEpALMM CPABHEHUS HA PABEHCTBO CPABHUBAKOTCS CCBUIKH, a B MEPETPYKECHHOM

metone Equals - 3HaueHus.
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2.5 HaciienoBanue UCKJIIOYCHUI
B C# wuckimroueHus mpencTaBleHbl B BHUE Kiacca. lIporpaMmucT mmeer

BO3MOYKHOCTh BOCIIOJIB30BaTbC BCTPOCHHBIMU HMCKIIFOUEHUSIMU, WJIM CO3[aBaTh
cBou. Bcee uckmiouenus B C# nacnenyrores ot kiacca System.Exception. 13 sToro
KJlacca BBIBEACHBI JBa Kiacca HcKiIoueHuid: SystemException (HMCKiIIOUeHUs,
KOTOpPhIE TEHEPUPYIOTCS  OOIIes3bIkoBOM  cpenoit  BeimonHeHus CLR) wu
ApplicationException (reHepupyroTcsi IPUKIATHBIMUA TPOTPaMMaMHu ).

[Ipu co3naHny UCKIIFOUEHUN B CBOMX MPOTrpaMmax MpPOrpaMMUCT HACIEMLYET
ux ot ApplicationException. Knaccel-HacneHUKN JTODKHBI UMETh KaK MUHHUMYM
YEeThIpE KOHCTPYKTOpa: OAMH IO YMOJIYaHUIO, BTOPOM, 3aJalOLIMH CBOWCTBO
cooOIIeHNIO, TPETHM, 3a/1atoluil cBoiicTBa Message u InnerException, yeTBepThiii
— JUIsl CepHAJIM3alMU HWCKIIIOYEHUS, ITOCKOJbKY HOBBIE KJIACChl HCKIIIOYECHHM

JOJIKHBI OBITH CEpUATTU3UPYEMBbIE.

3 KoHTpoOJIbHBbIE BONIPOCHI

1. Yro moHUMAETCs NOA TEPMUHOM «HACJIEJOBAHUEN?

2. Kakas knaccuduxaiysi 00b€KTOB COOTBETCTBYET HACJIEOBAHUIO?

3. Yro 00111ero UMEET JOYEPHUH KIIACC C POAUTEIBCKUM?

4. B ueM COCTOUT pa3IMyue MEXIYy [TOYEPHUM U POAUTEIBCKUM
KJIacCaMu?

[IpuBenuTe CHMHTAKCHC ONMMCAHUS HACJIEIOBAHMS KJIACCOB B 0OILEM
BUJIE.

6. Ipoummoctpupyiite ero parMeHTOM IpOrpaMmsl Ha si3bike C#.

7. Kakomy OTHOIIEHUIO COOTBETCTBYET ME€PAPXUS KIIACCOB?

8. KakoMy OTHOIIIEHHIO COOTBETCTBYET UEPAPXHSI OOBEKTOB?
9.
1

9,

UTo noHUMaeTcs 1Mo TEPMUHOM «BUPTYAJIbHBIM METO?
0.Kakoe kimtoueBoe cioBO si3blka C# MCIONB3YETCS JIsSI ONPEEIICHUs

BUPTYaJIbHOTO MeTo/1a?

11.B yeM coCTOUT 0OCOOEHHOCTh BUPTYaAJIbHBIX METOOB B IMIPOU3BOTHBIX
(mouyepHUMX) KiIaccax?

12.B kakoif MOMEHT TPAaHCJISIIIUK TPOTrpaMMBbl OCYIIECTBISIETCS BBHIOOD
BEPCUU BUPTYyaJIbHOTO MeTO/AA?

13.Kakue ycnoBus onpeaesnsoT BbIOOp BEpCUH BUPTYaIbHOTO MeToAa?
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14.Kakoe xiroueBoe ciioBo (Monupukarop) si3pika C# HCIonb3yeTcs ais
OMpENEeHUs] BUPTYAJIbHOIO MeTofa B 0a30BOM (POIUTEIHCKOM)
KJacce?

15.Kakoe kiroueBoe cioBo (MoaudukaTop) sizbika C# UCHoNb3yeTcs AJIs
OMpEJECHUs] BUPTYaJIbHOTO METO/Ia B IMPOU3BOIHOM (JI0UE€pPHEM)
KJacce?

16.Kakue MOIU(UKATOPHI HEJOMYCTUMBI T onpeAcIeHUs
BUPTYaJIbHbBIX METOJIOB?

17.YT0 03Ha4aeT TEPMUH «IIEPEONPEAECTEHHBIA METO»?

18.B kakoil MOMEHT TPAHCIISILIMUA MPOTPaMMbl OCYIIECTBISIETCS BHIOOP
BBI3BIBAEMOI0 IIEPEOIIPEAEIIEHHOTO MeTOAA?

19.1lpuBenuTe CHHTaKCHC BUPTYaIbHOTO METO/Ia B OOIIEM BHIE.

20.Yto moHuMaeTCs MO TEPMUHOM «aO0CTPAKTHBIN KI1accy?

21.B yem 3aKiI04arTCa 0COOEHHOCTH a0CTPAKTHBIX KJIACCOB?

22.Kakori moaudukatop s3pika C# ucnosbdyercss Nnpu OOBSBICHHUH
a0CTPaKTHBIX METOJOB?

23.SBnsitorest M aOCTPAKTHBIE METO/IbI BUPTYaIbHBIMU?

24 . Vcnonw3yetcs 1 moaudukarop virtual sizpika C# npu oObsBICHUH
a0CTPaKTHBIX METOJIOB?

25.BO3MOXKHO 71 CO3[laHME HMEpapXHH  KJIACCOB  IMOCPEACTBOM
abCcTpakTHOTO Kitacca?

26.Bo3MoxHO 111 co31aHne 00BEKTOB a0CTPAKTHOTO Kitacca?

4 3ananue
11. BbIOparh 3a/1aH€ COIIACHO BapUaHTA.
12.  Tlopsanok BeIMOSHEHMS paOOTHI:
® pazpaboTaTh TMOIs,, METOIbI W CBOMCTBA ISl KaXIOTO W3
ONPEAEIAEMBIX KJIACCOB;
® BCC TOJIA KJIACCOB JIOJDKHBI OBITH ONMHCAHBI C KITIOUYEBBIM CIIOBOM
private;
® peanu3oBarh ISl KaXKJIOTO Kiacca KOHCTPYKTOPHI MO YMOJYAHUIO U
KOHCTPYKTOPBI C IapaMeTPaMHu;
® METOJbI 10 W3MCHCHHMIO 3HAYCHMsI TOJICH, MOMCKa WHMOpMarmu w3
MacCHBa JJAHHBIX 0OBEKTOB IO OMPEACIICHHBIM KPUTEPHSIM.
13. PeanuzoBark nporpammy Ha C# B COOTBETCTBUU C BAPUAHTOM
VICTIOJTHCHUSL.
14. BapuaHTbl 3aJaHUil ONPEAEISIIOTCS COMIACHO CIIMCKAa CTYIECHTOB B
rpynre.

S BapuaHThl 3a1aHUH
[TocTpouTth HEpapXHIO KIACCOB B COOTBETCTBHH C BAPUAHTOM 3a/IaHMSL:
1. CryneHr, mpenojaBaTelib, IEPCOHA, 3aBSAYIOMMNA Kadeapoi.
2. Cnyxaumii, nepcona, pabounii, UHKEHEp.
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9.

Pabounii, kagpbl, MHKEHEP, aAMUHUACTPALIHSL.

JleTanb, MEXaHU3M, U3JEIIUE, Y3EIL.

Opranuzanusi, CTpaxoBas KOMIIaHUA, HedTerazonas
3aBO/L.

XKypnai, kHura, neyaTHoe U3JaHue, yueOHUK.

Tect, 5K3aMeH, BBIITYCKHOM 3K3aMEH, UCIIBITaHUE.
MecTo, 06acTh, ropoJi, METranoJmc.

Wrpymika, mpoayKt, ToBap, MOJIOYHBIN IPOLYKT.

10.KBuTaHuus, HaKJIaHas, TOKYMEHT, CUET.

11. ABTOMOOMITB, TIOE3/], TPAHCIIOPTHOE CPENICTBO, IKCIIPECC.

KOMIIaHHA,

12./IBurarens, ABUraTelb BHYTPEHHETO CIOPAHMUS, AU3€Ib, PEAKTUBHBIN

JIBUTATEIb.

13.PecniyGika, MOHApXHsi, KOPOJEBCTBO, TOCYIaPCTBO.
14 MnekonuTaroliee, IapHOKONBbITHOE, MTHUIIA, dKUBOTHOE.
15.Kopabinb, mapoxo, mapycHUK, KOPBET.

16.Camoriet, aBTOMOOMIIb, KOPaOiIb, TPAHCIIOPTHOE CPENICTBO.

17.Touka, nuHusi, purypa miockas, Gpurypa oobemMHasl.
18.KapTtuna, pucyHOK, penpoayKIus, Mern3ax.
19.Crarss, pazaen, ;KypHai, U31aTeIbCTBO.
20.KBaprupa, 10M, ynauiia, HACEJICHHBIN MMYHKT.
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TEMA 4. BUPTYAJIBHBIE U IUHAMMWYECKHUE METO/IbI.
IHOJIUMOPDOU3M.

JlaGoparopuasi padora Ne 5

1 Heab u mopsaaok padorsl

ens pabotel — Ilo3HAKOMHUTBCS € MPOrpPaMMHPOBAHUEM MOJUMOPPHBIX

METO/IOB MPU OOBEKTHO-OPUEHTUPOBAHHOM IIO/IXO/I€ MPHU HCIOIB30BAaHUU S3bIKA
CH#.

[opsiioK BBIMOIHEHHS PAOOTHI:
—  O3HAKOMHTbHCS C ONMHMCAHUEM Ja00paTOpHO paboThI;
—  TIONYYWTb 33J]aHHE y MPETOIaBaTesl, COTIACHO CBOEMY BapHAaHTY;
—  Hamucarh NporpamMMmy U OTIaauTh ee Ha DBM.

2 Kparkas Teopust

2.1 Illoammopuszm
[TonumopdusmM — oAHAa M3 OCHOBHBIX COCTABISAIONIMX OOBEKTHO-

OpPUEHTUPOBAHHOTO  MNPOTrpaMMHPOBAHMS,  MO3BOJISIIONIASl  ONPEAENisITh B
HaCJIeyeMOM KJIAaCCE€ METOJbl, KOTOphIE OyIyT OOIIMMHM JUIsl BCEX HACIIETYHOIINX
KJIACCOB, MPHU ATOM HACIEAYIOIIMK KJIACC MOXKET OMNPENeNsiTh CIEeHU(PUUYECKYIO
peanu3anuio HEKOTOpPhIX WJIM BCEX OTHUX METOAOB. [JIaBHBI MPUHLHUI
nosuMopdusMa: «ofauH uHTepderic, HeCKOJIbKO MEeTo10BY». biiarogapst eMy, MOXXHO
MOJIb30BaThCS METOIaMHM, HE 00J1a1asi TOYHBIMU 3HAHUSIMHU O THUIIE OOBEKTOB.
OCHOBHBIM HMHCTPYMEHTOM JUIsl peau3aliyl TMPUHINNA MOJIUMOphU3Ma

ABJIACTCA UCIIOJIB30BAHUE BUPTYAJIbHBIX MCTOAbI U a6CTpaKTHLIX KJIaCCOB.

2.2 BupryajbHble METOAbI
Merton, npu onpene’aeHud KOTOpOro B HAcJIEAyeMOM Kiacce ObUIO yKa3aHO

KJIIIOYE€BOE CJIOBO virtual, ¥ KOTOpBIN OBLI IEpeomnpeesieH B OAHOM WM Oolee
HAaCJENYIOIMX KJAcCaX, Ha3bIBAETCS BHUPTyallbHBIM MeTonoM. ClenoBaTenbHO,
KaXKJIbIi HACTIENYIOIUNA KJIACC MOXET UMETh COOCTBEHHYIO BEPCHIO BUPTYaAJIbHOIO
METO/a.

Boibop Bepcur BUPTYyaJlbHOTO METOAA, KOTOPYHO TpeOyeTcs BbI3BaTh,

OCYHICCTBIILICTCA B COOTBCTCTBHM C THIIOM O6’I>CKTa, Ha KOTOpBIﬁ CChIIIaCTCA
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CCBUIOYHAs MEPEMEHHAs, BO BpPEMs BBINOIHEHHUS NporpaMMebl. Jpyrumu cioBaMu,
UMEHHO THUIl OOBEKTa, Ha KOTOPHIA YKa3bIBaCT CChUIKA (a HE THUM CCHUIOYHOU
NIEPEMEHHOI), OIpe/eNsieT BhI3IBAEMYIO0 BEPCHUIO BUPTYaJIbHOTO MeToja. Takum
o0paszoMm, eciii KJIacCc COJAEPKHUT BUPTYIbHBIM METOJ W OT ITOrO Kjacca Obun
HAaCJICOBaHbl JAPYTUE KIJIACCHI, B KOTOPBIX OMNPENEIECHbI CBOU BEPCUU METONA, MPHU
CCBIJIKE MEPEMEHHOM THUIa HACIEAYeMOTO Kjacca Ha pa3juyHble TUIbI 0ObEKTOB
BBI3BIBAIOTCS PA3JIMUYHbIE BEPCUU BUPTYAJIbHOTO METO/A.

[Ipu onpeneneHnyn BUPTYaJbHOTO METOAA B COCTABE HACIEIYEMOIO Kiacca
nepes TUIIOM BO3BpAallaeMOro 3HAUCHUS YKa3bIBAETCS KIIFOUEBOE CJIOBO virtual, a
IpU  TEPEONPEEICHUA BHUPTyaIbHOTO METOJa B  HACJIEAYIOIIEM Kjacce
ucroinb3yercs Moaudukarop override. BupTyanabHbIii MeTOA HE MOXET OBITH
ompenerneH ¢ Mmoaudukatopom static uiam abstract.

[TepeonpenensaTe BUPTyaIbHBIN METOT HEe 00si3aTrenbHO. Eciu Hacnenyronumi
KJIACC HE TPENOCTaBIsieT COOCTBEHHYIO BEPCHIO BUPTYaJIbHOTO METONA, TO
VCIIONB3YETCS METO HACIEAYEMOIO Kitacca.

[lepeomnpenenenue MeTo1a MOJIOKEHO B OCHOBY KOHILIEHIIUU JUHAMUAYECKOTO
BBIOOpA BBI3BIBAEMOTO METOJIda - BBIOOpPA BBI3BLIBAEMOTO MEPEONPEIACICHHOTO
METO/Ia OCYLIECTBISIETCS BO BpPEMs BBINOJIHEHHUS IMPOTPAMMbl, @ HE BO BpEMs
KOMIWJISILIAH.

Cunmaxcuc:
virtual mun ums (cnucox_napamempos){meno_memooa};

2.3 AOGCTpaKTHBIE KJIACCHI
B abctpakTHOM KiTacce OMPEACNSIOTCS JUIh OOIue NpeaHa3HAYCHHUS

METOJIOB, KOTOPBIEC JOKHBI OBITh PEATM30BaHbI B HACJICAYIONIUX Kiaccax, HO caM
no cebe 3TOT KIAacC HE peanu3yeT OAWH, WJIM HECKOJIbKO IMOJOOHBIX METOOB,
HA3bIBACMBIX AOCTPAKTHBIMH (711 HUX ONPEIEICHBI TOJBKO HEKOTOPHIC
XapaKTEepPUCTUKH, TaKWe KaK THUI BO3BPAIIAEMOTO 3HAYCHUS, UMS M CIIHCOK
napaMeTpoB).

[Ipu oOBsSBICHUM aOCTPAKTHOTO METOJA MCIHOJB3YeTCs MomupuKaTop
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abstract. AOcTpakTHBIN METOJ] aBTOMAaTUYECKU CTAHOBUTCS BUPTYaJIbHBIM, TaK 4TO
moaudukatop virtual npu 0ObSABICHINN METOIa HE UCIIONIB3YETCS.

AOCTpakTHBI KJacC TpEeAHAa3HAuYeH TOJNbKO JJISi CO3JIaHUS HUEepapXuu
KJIaCCOB, HEJb3$ CO3aTh 0OBEKT a0CTPAKTHOTIO Kilacca.

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;
b
public int GetWeight()

{
}

return Weight;

}

class Predator: Animal

{

private int Speed;
override void Feed(int Food)

{
b

Weight += Food;

3 KoHTpoOJIbHBbIE BONIPOCHI

1) UYrto noHUMaeTCs oJ TEPMUHOM «ITOTUMOPHU3IM»?

2) B ueM cocToUT OCHOBHOM NMpUHIIMIT TOAUMOpdu3Ma?

3) B ueM cocTouT 3HaUY€HHWE OCHOBHOTO MPUHIIMIA OIUMOopdu3ma?

4) Kakune MexaHn3Mbl HCTIONIB3YIOTCS B si3bike C# 111 peanu3anuu
KOHIICTIINH mojuMopdu3ma?

5) Yro noHMMAETCs O] TEPMUHOM «BUPTYAJIbHBIA METOI»?

6) Kakoe kiroueBoe ciioBo si3bika C# UCIIONIb3yeTcs U1l ONPEAEIICHUS

BUPTYaJIbHOIO MeTO/a?
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7) B yem coctout 0coOEHHOCTh BUPTYaJIbHBIX METO/IOB B
IPOU3BOJIHBIX (JOYEPHHX) KIlaccax?

&) B kakoii MOMEHT TpaHCIISALUU IPOTPAMMBbI OCYIIECTBISIETCS BBIOOP
BEPCUU BUPTYyaIbHOro MeToaa?

9) Kakue ycnoBus onpenensitor BeIOOp BEPCUU BUPTYaIbHOTO
metona?

10) Kaxkoe kroueBoe cioBo (Moaudukatop) sizbika C# ucronb3yercs
JUIS OTIPEZICNICHUSI BUPTYaJIbHOTO METO/1a B 0a30BOM (POAUTEIHCKOM)
KJjacce?

11) Kaxoe kmoueBoe ciioBo (Moaudukarop) sizpika C# UCIonb3yeTcs
JUISL OIIPEICNICHUSI BUPTYaJIbHOTO METO/Ia B TIPOU3BOIHOM (JJ0YEPHEM )
KJjacce?

12) Kakue momudukaropsl HEAOMYCTUMBI IJIsT OTIPEICICHUS
BUPTYaJIbHBIX METOJIOB?

13) UTo 03HAYaET TEPMUH «IIEPEOIPEICICHHBIN METOI)?

14) B kakoii MOMEHT TpaHCIISALUU IPOTPAMMBbI OCYIIECTBISIETCS BEIOOP
BBI3BIBAEMOT'0 TIEPEOIPEICIEHHOTO MeToAa?

15) [IpuBeauTe CUHTAKCUC BUPTYaIbHOTO METO/IA B OOIIEM BHUJE.
[IpoustocTpupyite ero ¢pparMeHToOM nporpaMmbl Ha sizbike CH.

16) UYto noHUMaeTcs NoJ TEPMUHOM «a0CTPAKTHBIN Kjaccy?

17) B ueM 3akimrodaroTcs 0COOEHHOCTH aOCTPAKTHBIX KIACCOB?

18) Kakoit monuduxarop sizpika C# rcnonb3yeTcst npu 00bsIBICHUN
a0CTPaKTHBIX METOOB?

19) SABnsrorcst u abCTpaKkTHBIE METOABI BUPTYaJIbHBIMU?

20) Ucnonwiyercsa au moaudukarop virtual sizpika C# npu oObsIBIEHUN
a0CTPaKTHBIX METOOB?

21) Bo3MoxHO 11 co31aHKe uepapXuu KJI1accoB MOCPEACTBOM
abCcTpakTHOrO KJacca?

22) Bo3moxHO 51 co3aaHre 00beKTOB a0CTPAKTHOTO Kiacca?

23) [IpuBeauTe CUHTaKCUC aOCTPAKTHOTO KJlacca B 00IIEM BUJIE.

[IpoustocTpupyite ero ¢pparMeHToOM nporpaMmsl Ha sizbike CH.

4 3ananue

15. Peanu3oBaTh MepapXui0 KJIACCOB C HCIIOIB30BAaHUEM aOCTPAKTHOTO
KJlacca B KayecTBE OCHOBBI uepapxuu. Pa3paborarh mossi, METOIbI U
CBOMCTBa JJIsi Ka)XJO0ro U3 ONpenesieMbIX KiaccoB. Bce mons kimaccos
JIOJIKHBI OBITH OMKCAHBI C KIIIOYEBBIM CIIOBOM private.

16. Ilokazarb Ha mNpuUMEpe OIHOIO M3 METOJOB, MPUCYTCTBYIOIIMX B
Ka)KJIOM KJIacce, CBOMCTBO MOIUMOp(U3Ma.

17.  OTaguTh U IPOTECTUPOBATH IPOTPAMMY.

18. BapuaHTbhl 3ajaHuil ONMPEAENSIIOTCS COMIACHO CIMCKAa CTYJIEHTOB B
rpyIIIe.
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S BapuaHThl 3agaHuil

[TocTpouTh HEepapxuio KIAaCCOB B COOTBETCTBUU C BAPUAHTOM 3a/IaHUSL:

21.Kypnai, kHura, NE4aTHOE U3JIaHUE, YICOHUK.

22.TecrT, 3K3aMeH, BBIITYCKHOM 3K3aMEH, UCIIBITAHUE.

23.MecT0, 00:1aCTh, TOPOI, METAIIOJIHC.

24 Wrpyuka, IpoayKT, TOBAp, MOJOYHBIN MPOIYKT.

25.CryneHt, mpenojaBaTelib, IepcoHa, 3aBSAYIOMNA Kadeapoi.

26.Cnyxamuii, nepcona, padbounii, HHXEHED.

27.Pabounii, KaApbl, HHKEHEP, AIMUHUACTPALIHS.

28.Crartp4, pa3gen, >KypHai, U31aTelIbCTBO.

29.KBaprupa, 10M, yauiia, HACEJICHHbBIN MMYHKT.

30.deranb, MexaHU3M, U3/IEIHUE, Y3EIL.

31.0Opranuzanusi, CTpaxoBas KOMIIaHHs, HedTerazoBas KOMIIAHUA,
3aBO/I.

32.KBuTaHuMs, HAKJIaHAS, TOKYMEHT, CUET.

33.Kopabmab, mapoxos, mapyCHUK, KOPBET.

34.Camornert, aBTOMOOUJIb, KOPaOIib, TPAHCIIOPTHOE CPENICTBO.

35.Touka, nuHus, purypa miockas, purypa oobemMHas.

36.KaptrHa, pUCYyHOK, peIpOAYKLIHS, EH3axK.

37.ABTOMOOMITL, TIOE3]], TPAHCIIOPTHOE CPENICTBO, IKCIIPECC.

38./Isurarenb, ABUTaTEIh BHYTPEHHETO CTOPAHUS, AU3€Ib, PEAKTUBHBIN
JIBUTATEIb.

39.Pecnybnrka, MOHapXHsi, KOPOJIEBCTBO, TOCYIAPCTRO.

40.MuekonuTaroiiee, TapHOKONBITHOE, ITUIA, >)KUBOTHOE.
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TEMA 5. ABCTPAKTHBIE KJIACChI. HHTEP®ENCHI. UCKJIIOUYEHUS.
JAEJIET'ATBI U COBbITHA.

JlaGoparopHnasi padora Ne 6

1 Heab u mopsaaok padorsl

[To3HakOMUTBCS C pacuIMpeHHbBIMU BO3MOXKHOCTAMHU A3bIKa
nporpammupoBanusi C#, TakuMu, Kak HHTep(ENCH U JIeserarsl.

[Topsinok BBIMONHEHUS pabOTHI:
—  O3HAKOMHTbHCS C ONMHMCAHUEM Ja00paTOpHO paboThI;
—  TOJYYMTb 3aJlaHue y MPEroAaBaTeisi, COrIaCHO CBOEMY BapUAHTY;
—  HamucaTh NporpaMMmy M OTIaauTh ee Ha DBM.

2 Kparkas Teopust

2.1 Unrepdeiicol
B C# nng nonHOro otraeneHus CTPYKTYpbl Kjacca OT €ro peaji3aluu

UCIIOJIb3YeTC MEXaHNU3M HUHTEP(EICOoB.

Wurepdelic sBnsieTcs paclIMpeHUEM UJle a0OCTPAKTHBIX KJIACCOB U METOOB.
Cunrakcuc uHTepdeiicoB MoA00E€H CHUHTAKCHCYy aOCTPAaKTHBIX  KJIACCOB.
OOnbsBreHne UHTEP(HENCOB BBHITOIHAETCS C TOMOIIBIO KJIFOYEBOTO clioBa interface.
[Ipu sToM MeTonbl B MHTEpdeiice He MOAAEPKUBAIOT peanuzanuio. YneHamu
uHTep(derica MOTyT OBITH METOIbI, CBOMCTBA, HHIEKCATOPBI U COOBITHUS.

Nurtepderic MOXKET peanu3oBbIBATbCS  MPOU3BOJIBHBIM  KOJUYECTBOM
kjaccoB. OAWH Kjacc, B CBOI O4Y€pellb, MOXKET PEaJu30BbIBAThH JII000E YHUCIIO
unTepdericoB. Kaxpiil kiacce, BKIIOYAONIAN HHTEPQEIC, JOHKEH Pean30BhIBATH
ero Metojibl. B unTepderice 1151 METOI0B HESIBHBIM 00pa3oM 3ajaeTcs Tul public.
B sToM citydae Takke He TOMycKaeTcs SIBHBIHM crienn(uKaTop A0CTyTa.

Cunmaxcuc:
[aTpubyThl| [MoOupuxamopuwi] interface
Hmsa_unmepdghetical:cnucok _pooumenvckux_unmepgheticos]

{

00bs18/IeHUe _CBOUCME _U_MemOo008

}
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

MoxHO OOBSIBISITH CCBUIOYHYIO NEPEMEHHYI0, MMEIOILYI0 HMHTep(eiCHbIH
tun. [lomoOHasi mepeMeHHass MOXKET CChUIAThCS Ha JI000H OOBEKT, KOTOPBIi
peanmuzyer ee wuHTepderic. [lpm BbI3oBe MeToma o00bEKTa €  TMOMOIIBIO
UHTEePPEICHON CCBUIKM BBI3BIBACTCA BEPCHUS METOMA, PEaM3yeMOro JaHHBIM
O0OBEKTOM.

Bo3moxHo HacnenoBanue uHTepgeiicoB. B 3ToM ciydae ucnosib3yeTcs
CHUHTAKCUC, AaHAJIOTUYHBIM HacJeqoBaHUIO KiaccoB. Ecim kimacc peanusyer
uHTep(elic, KOTOpbIl HacieayeT Ipyroil uHTepdeiic, momKHa 00ecrnednBaThCs
peaymzanusi Uil BCEX UICHOB, ONPEACNICHHBIX B COCTaBE IIENH HACJIEAOBAHUS

uHTep(ericos.

2.2 Jlesaerarnl
Jleneratr — 3T0 0OBEKT, UMEIOIINN CCHUIKY Ha Meton. Jlemerar mo3BojseT

BBI6paTb BBI3BIBAEMbIN MCTOA BO BPCM:A BBIIIOJIHCHHA IIPOIPaMMBIL. dakTruecku
3HA4YCHHUC Jcjicrara — 3TO aapecC obnactu naMsaT, A€ HaXOAHUTCA TOYKa BXOAa
METOOA.

BaxxHeIM CcBOICTBOM AcJicrara ABJISICTCA TO, YTO OH IIO3BOJIICT YKa3aTb B
KOAC IMporpaMMbl BbBI3OB MCTOAA, HO q)aKTI/I‘{CCKI/I BbI3bIBACMBIM MCETO
OIIPCACIICTCA BO BPCMsL pa6OTbI [porpaMmsal, a HC BO BpEMA KOMITUJIMPOBAHUA.

I[CJ'ICF&T OOBSBIISICTCS C IIOMOIIBIO KIIFOYEBOI'O CJIOBA delegate, 3da KOTOPbIM
YKa3bIBACTCs THUII BO3BpAIIAaCMOI'0 3HAYCHHUA, UM ACJICraTa U CIIMCOK IIapaMETpPOB

BBI3BIBACMbIX MCTOA0B.
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Cunmaxcuc:
delegate mun_eozspawjaemoco 3uauenus ums_oenecama (CNUCOK _Napamempos);,
XapakTepHOW OCOOCHHOCTBIO JIejierara SBJISETCS BO3MOKHOCTH €TI0

WCITOJIb30BAHUS JIJISI BBI30BA JIFOOOTO METOJ]A, KOTOPBIM COOTBETCTBYET MOJIUCH
Jesierara. 9To Aa€T BO3MOXKHOCTbD ONPEICIUTh BO BPEMS BBITIOJIHEHUS TPOTPAMMBI,
KaKOM W3 METOJIOB JIOJDKEH OBITh BbI3BaH. BEI3BIBa€MBIM METOJ MOMKET OBITH
METOJIOM DK3eMIUISIpa, AaCCOIMUPOBAHHBIM C OOBEKTOM, JMOO CTaTHYECKUM
METOJIOM, aCCOLIMMPOBAHHBIM C KJIaCCOM. MeToJ MOKHO BbI3BaTh TOJIBKO TOT/A,
KOT/Ia €r0 MOJIKUCH COOTBETCTBYET MOAIUCH JEJIerara.

MHOroaapecHOCTb JIeJIeTaToB

MHOroaJipeCHOCTh — 3TO CIOCOOHOCTBH JiejieraTa XpaHUTh HECKOJIBKO
CCBUIOK Ha pAa3JIMYHbIE METOAbl, YTO TO3BOJSET IIPU BHI3OBE Jejerara
MHUIMUPOBATH 3TY LIEMIOUYKY METOJIOB.

JIJist co3manms ETOYKH METOI0OB HEOOXOAMMO CO3/1aTh SK3EMIUISIP Jejerara,
Y TIOJIB3YSICh OTIEPaTOpaMHu + WM += T00ABISATh METOBI K Tienouke. st ynanenus
METOZa M3 LIENOYKM MCIOJB3YeTCsl omeparop - wiM -=. Jlenerarbl, XpaHsiue

HCCKOJILKO CCBUIOK, JOJIZKHBI UMCTh THII BO3BPpAIIacMOI0 3HAYCHUA void.

3 KoHTpPOJIbHBIE BONIPOCHI

1) YUro moHMMaeTcs moji TepPMUHOM «UHTEPHEHc»?

2) Uem omMuaeTcs CUHTaKCUC UHTepdeiica OT CHHTaKcuca a0CTPaKTHOTO
KJjacca?

3) Kakoe xitoueBoe ciioBo si3bika C# UCIIONB3YeTCs JJIs1 OTTMCAHUS
uHrepdeiica?

4) Ioaep:KUBAIOT JIM pealin3aliio METobl uHTepderica?

5) Kakue o0bekThI si3bika C# MOTYT OBITh WiIeHaAMU UHTEP(PeiicoB?

6) KakuM KoTm4ecTBOM KJIaCCOB MOXKET OBITh peasin30BaH uHTEepdeiic?

7) MoxeT 11 KJ1acC peain30BhIBATh MHOKECTBEHHBIC HHTEP(EHCHI?

8) HeoOxommMma i peanuzarusi METOA0B HHTEp(eiica B Kiacce,
BKJTFOUAIOIIIEM ATOT HTepderc?

9) Kakoit momudukarop 1octyma COOTBETCTBYeT HHTEpGency?

10) lomycTumo 11 sIBHOE yKa3zaHue MOAU(pUKATOpa JOCTyna s
uHTepdetica?

11) IlpuBenuTe cuHTakcuc uHTEpdeiica B 001IEM BHUIE.
[IpoustocTpupyite ero ¢pparMeHToOM nporpaMmbl Ha sizbike CH.

12) Bo3MOXXHO 711 CO3/ITaHHE CCHIJIOUHOM TTepEeMEHHOM HHTEPPEHCHOTO
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TUna?

13) Bo3mokHO 11 HacnegoBaHue uuTepdericon?

14) Hackonbko CHHTaKCUC Hacie0BaHus UHTEPHENCOB OTINYAETCS OT
CHUHTAaKCHCa HACJIEOBAHUS KJIACCOB?

15) HeoOxonumo 1 obecrieueHre peaanu3alii B uepapXun HacIeayeMbIX
uHtepdeiiconr?

16) Uto moHMMAaETCs 1OJI TEPMUHOM «Iejerar»?

17) B yemM coCTOAT NperuMyIIECTBA UCIIONb30BAHUS JAEJIETaTOB?

18) B kakoit MOMEHT OCYIIECTBIISICTCS] BEIOOP BBI3LIBAEMOTO METO/IA B
CJIy4ae MCIOJIb30BAHMS JI€JIEraroB?

19) Yro siBnseTcst 3HaueHUEM Jieierara’?

20) Kakoe kiroueBoe ciioBO si3bika C# MCnoNb3yeTcs 1JIs ONUCAaHUS
JIEJIeraToB?

21) [IpuBeaute cuHTaKCUC aenerara B oomem Buze. [Ipomttoctpupyiite
ero ¢gpparMeHTOM MporpaMMsl Ha si3bike CH.

22) Bo3MOXHO 711 MCIIOJIb30BaHKE JIejieraTa JJis BbI30Ba METO/A,
COOTBETCTBYIOLLETO MOJIUCH Jeserara?

23) Bo3MOxeH Jii BBI30B METO/Ia B TOM CJIy4yae, €CJIU €ro MOAMNKUCH He
COOTBETCTBYET MOAMKUCH JieJierara?

24) Yto noHUMAETCs MO TEPMUHOM «MHOTOAJPECHOCTH)?

25) B uem cOCTOUT NpaKTUYECKOE 3HAUCHHE MHOTOAPECHOCTU?

26) Kakum 00pa3om OCYIIECTBISETCS CO3JaHUE TIETOYKA METOIOB JIJIsI
MHOT'03IpECHBIX JI€JIEraroB?

27) Kakue oneparopsl si3bika C# UCTIONB3YIOTCS 1JI CO3IaHUS LIETIOUKU
METO/IOB JIJII MHOTOQ/IPECHBIX J€JIEraroB?

28) Kakum 00pa3om OCYIIECTBISETCS yIAICHHUE IETIOYKH METOJIOB JIJIS
MHOT0/IpECHBIX JIeJIeraroB?

29) Kakue omneparopsl si3bika C# HCTIOIB3YIOTCS JJISI YIAJICHUS 1[ETTOYKH
METOJIOB JIJI1 MHOTOQIPECHBIX JeJIeraToB?

30) Kakum nomkeH ObITh TUIT BO3BPAIIAEMOT0 3HAYSHUS J1JIs
MHOT0/IpECHBIX JIeJIeraroB?

4 3ananue

19. Peanu3oBath 1151 uepapxuu U3 1abopaTopHON paboThl NoS MexaHu3M
UHTEpQEICOB, IPU ITOM OAMH U3 KJIACCOB JIOJKEH PEasln30BBIBATh KaK
MUHHUMYM 2 uHTEepderca.

20. Hcmombp3oBarh Uii TPOBEPKM BCEX METOAOB JIaHHOTO Kiacca
MHOT03/IpECHBIH JIeJerar.

21.  OTnaauTh ¥ NPOTECTHPOBATH MPOTPAMMY.

22. Bapumantel 3agaHuil ONpeAeNSAIOTCS COIIACHO CIUCKAa CTYJACHTOB B
rpymIe.
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Jlaboparopnasi padora Ne 7

1 Heab u mopsaaok padoTsl

ITo3HakOMUTBCS C MEXaHHU3MaMH CO6I>ITPII>1HO-OpI/ICHTI/IpOBaHHOI‘O

nporpaMmMupoBanus Ha s3bike C#, TaKMMH KaKk MEXaHH3M 00paOOTKU COOBITUH U
UCKIIIOUUTENbHBIE CUTYALIUU.

[Topsimok BeITOHEHYS PAa0OTHI:
—  O3HAKOMHTbHCS C ONMHMCAHUEM Jab0paTOpHO paboThI;

—  IIOJYYHWTb 33JaHHE Yy IIPENOAABATEIIs], COINIACHO CBOEMY BAPHUAHTY;
—  HamucaTh NporpaMMmy M OTIaJuTh ee Ha DBM.

2 Kparkas Teopust

2.1 O0pabdoTka coObITHI

CoOblTHE — 3TO AaBTOMATUYECKOE  U3BEIIEHHE O  KaKOM-Iu00
npousorreaeM qeicTBUU. COOBITHS SBISIOTCS YWICHAMH Kjlacca B OOBSBISIOTCS C
HCIIOJB30BAHUEM KIIFOUEBOTO CJlIoBa event. MexaHW3M COOBITHMII OCHOBaH Ha
HCIIOJIb30BAaHUU JIEJIETATOB.

Cunmaxkcuc:
event ums_Oenecama umsi_0ObeKma,

IInpoxkoBemarejbHbIe COOBITHS
CoObITHSI MOTYT aKTUBU3UPOBATH HECKOJIBKO 00PaOOTYHMKOB, B TOM YHUCIIE TE,

YTO OMNpEeACNICeHbl B Jpyrux oObekTax. Takue COOBITHS  HA3BIBAIOTCS
mpokoBeniareabHbIMU. [IlupoKkoBeaTenbHble COOBITHSI CO3/IAIOTCSI Ha OCHOBE
MHOT'0aJPECHBIX JIE€JIETaTOB.

Iipumep:

// OOBsABIIEHUE JieJieraTa, Ha OCHOBE KOTOPOro OyeT

// onipeniesIeHo COOBITHE.

delegate void MyEventHandler () ;

// OOBABIIEHUE KIIACcCa, B KOTOPOM MHUIIMUPYETCS COOBITHE.
class MyEvent

{

public event MyEventHandler activate;
// B 3TOM MeTOie UHULIMUPYETCSI COOBITHE.
public void fire()

{ if (activate != null) activate(); }
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class X

{
public void Xhandler()
{
Console.WriteLine("Co0biTHE MOITy4eHO 0OBEKTOM Kilacca
X.");
b
b
class Y
{
public void Yhandler()
{
Console.WriteLine("Co0OpITHE molydeHO 00beKTOM Kiacca Y.");
b
b
class EventDemo
{
static void handler()
{
Console.WriteLine("Co0ObiTHE TIOJTy4eHO 00BEKTOM KJlacca
EventDemo.")
b
public static void Main()
{
MyEvent evt = new MyEvent();
X xOb =new X();
Y yOb =new Y();
// 1o6aBnenue metonos handler (), Xhandler()
// 1 Yhandler() B uenouky o0pabOTYMKOB 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();
b
b

2.2 UckI0UYnTeIbHbIE CUTYAIIUNU
Uckitouenne mpencrapisier coOOM OMMOKY, MPOUCXOISUIYI0 BO BpeMs

BBITIOJTHEHUS TTporpaMmbl. C TIOMOIIBIO TIOJCUCTEMBI 00Pa0OTKN MCKITFOUCHUN IS
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C# MmoxxHO 00palaThIBaTh TaKMe OMIMOKH, HE BBI3bIBAs Kpaxa MPOrpaMMBl.

Obpaborka uckimoueHuid B C# BBINONHIETCS C NPUMEHEHHEM YEThIpEX

KJIFOUEBBIX CJIOB: try, catch, throw u finally. Otu kimroueBble ciioBa 0OpasyroT

B3aMMOCBA3aHHYIO IIOJACUCTCMY, B KOTOpOﬁ HCIIOJBb30BaHUEC OAHOI'O M3 KIIFOYCBBIX

CJIOB BJIYET 3a cOO0M MCIOIB30BAHUE APYyrux.

OcHoBa 00pa0OTKM UCKJIIOYEHUI OCHOBaHA Ha MCMOJIb30BaHUU OJIOKOB try U

catch.

Cunmakcuc:
try

{bhoK_KoOa_O0J1s_KOmopo20 BbINOJIHAEMC_MOHUMOPUHS OUUOOK }

catch (ExcepTypel exOBI

{Obpabomuux_ucknovenuti_ExcepTypel}

catch (ExcepType2 exOB2)

{Obpabomuyux_ucknrouenutl_ExcepTypel}
OCHOBHBIE CHICTEMHBIE UCKJIFOUCHHUS TIPUBE/ICHBI B CIIEAYIOUICH TaOHIIe:

HUckiaouenue

3HaueHue

ArrayTypeMismatchException

Tun COXPAaHCHHOI'O 3HA4YCHHUSA HCCOBMCCTHM C

THUIIOM MaCCHBa

DivideByZeroException

HpeI[HpI/IHHTa ITOIIBITKA ACJICHUSA HA HOJIb.

IndexOutOfRangeException

I/IH,Z[CKC MacCCHuBa BBIXOJUT 3a IMpeaciibl

JMana3oHa.

InvalidCastException HexoppexktHoe mnpeoOpa3oBanre B MpoIecce
BBITIOJTHCHUSL.

OutOfMemoryException Br3oB new ObIT HEymTaYHBIM HM3-3a HEIOCTATKA
MaMSATH.

OverflowException [lepenonnenue npu BBITIOJTHCHUN

apu(pMETUIECKON OTepaIuu.

StackOverflowException

[lepenonnenue creka.

Tun uCKIIOYEHUS B oreparope catch AOJDKCH COOTBCTCTBOBATL THITY

NEPEXBATbIBACMOI'0 HCKIIFOYCHUA. HenepeXBaquHoe HCKIIFOYCHUC HCIIPEMCHHO

IPHUBOJUT K JOCPOUHOMY IPEKPAINCHUIO BBIITIOJTHCHUS ITPOTPAMMBI.

178




I[JI?I BBIIIOJIHCHUA IICPCXBATa HUCKJIIOYCHUN BHE 3aBUCHUMOCTH OT HMX THIA

(mepexBaT BCeX MCKIIFOUEHUI) BOZMOXKHO MCIIONIb30BaHue catch 6e3 mapameTpos.

Bo3Bpar u3 MCKIIOYEHUA
Tak xak omepatop catch He BbI3BIBa€TCS W3 MPOTPAMMBI, TO TIOCIHE

BBITIOJIHEHHUST Olloka catch ympaBneHune He mepenaercs OOpaTHO OMEPaTopy
IIPOrPpaMMBbI, TPH BBITOJHEHUH KOTOPOTO BO3HUKJIO HWCKIIOYCHHE. BhIMonHEeHHe
IPOrpaMMBbI POJOHKAETCA C ONEPaTopoOB, HAXOASIIMXCA Mmoce 0yoka catch.

C nenbio MpeIoTBpaIICHHS 3TOW CHUTYallMd BO3MOXKHO yKa3zaHUe OJ0Ka KoJa,
KOTOPBIH BBI3BIBAETCS MOCIE BhIXO/a U3 OJ0Ka try/catch, ¢ momomisio 6roka finally
B KOHIIe TocieaoBarenbHoCcTH try/catch. O6mas gopma koHCTpykimu try/catch,
BKJTIOHaromen 0ok finally, mokazana Huxe:

try
{bnox xooa, 8bINOIHAIWUL MOHUMOPUHE OUUOOK }
catch (ExcepTypel exOBI)
{Obpabomxa ucknrouenuss ExcepTypel }
catch (ExcepType2 exOB2)
{Obpabomxa ucknouenus ExcepTypel}
finally
{Koo0 6noka finally}
brnok finally 6ymet BBI3BIBATHCSI HE3aBUCUMO OT TOTO, MOSBUTCS MCKITIOUCHUE

WJIK HCT, 1 HC3aBUCUMO OT IIPUYIHUH BO3HHUKHOBCHH TAKOBOTO.

I'enepanust HCKJIKOYEHU I
HckntoueHuss  aBTOMATUYECKH  TEHEpUpyroTcs — cucremon.  OmHako

UCKITFOUYEHUE MOXKET OBITh CTEHEPUPOBAHO U TTOCPENCTBOM oreparopa throw.

Cunmakcuc:
throw exceptOb;
Hckmrouenue, mepexBau€HHOE OAHUM  omeparopoM  catch,  moxer

T€HepUPOBAThCS TOBTOPHO, Onaromapss 4eMy OHO MOXKET I1epPEeXBaThIBATHCS
BHEIIHUM onepatopoM catch. J{mst aToro ykaspiBaeTcsi KiroueBoe ciaoBo throw 0e3

HNMCHH HCKIKOYCHHA.

HaciaenoBanue KjaccoB HCKJIIOYEeHHUH
MoXHO co37aBaTh 3aKa3HbIE HCKJIIOYEHHUS, BBINOJHSIONME OOpabOTKYy
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OIMOO0K B MOJIH30BATEIILCKOM Kojie. [ eHeprpoBaHre NCKITIOUEHUH HE TIPEICTABIISET
ocoObIx cioxkHOCTEe. [IpocTo ompemenuTe Kiacc, HacIeAyeMbI W3 Kjacca
Exception. B kadectBe 0O0mero mpaBwia pyKOBOACTBYHTECh TE€M, YTO
OTIpENICIICHHBIC  TIOJB30BAaTEIEM  WCKIIIOUEHWS  HACIEMyIoTCsS M3 KJacca
ApplicationException, Tak Kak OHHM TPEACTABISAIOT COOOM  HEpapXHIo
3ape3epBUPOBAHHBIX HMCKIIOUEHHH, CBS3aHHBIX C TpuUioXeHWsMH. Hacrmemyembie
KJIACChl HE HYXKIAIOTCA B (AKTUUECKOW peanu3alid B KaKOM-THOO BHIE,
MOCKOJIBKY CaMO UX CYIIECTBOBaHHE B CHCTEME THUIIOB JaHHBIX ITO3BOJISET
BOCITOJIH30BAThCSI MU B KQUE€CTBE UCKITIOYCHHUIA.

Co3nmaBaeMbple  TOJIB30BATENIEM  KJIACCHI  WCKIIOYEHUH  aBTOMATHYECKH
MOJTy4YaloT JOCTYIHBIE NJIi HUX CBOWCTBa W METOMABI, OIMpPEICICHHBIE B Kiacce

Exception.

3 KoHTpPOJIbHBIE BONIPOCHI
1) Yto moHMMAETCs MO/l TEPMUHOM «COOBITHE)?

2) SABnstoTcs 1M COOBITHS YiieHAMHU KJIAaCCOB?

3) Kakoe xitoueBoe ciioBo si3bika C# UCIIONB3YeTCs JJIsl OITUCAHUS COOBITUIA?

4) Ha xaxom mexanmu3me si3pika C# ocHOBaHA MOACPIKKA COOBITHIA?

5) [IlpuBeguTe CHUHTaKCHC OMNHCaHUS COOBITUSI B  OOIIEM  BHUJIE.
[TpoustocTpupyite ero ¢pparMeHTOM nporpaMmsbl Ha sizbike CH.

6) Uto moHNMaeTCs Mol TEPMUHOM «IIHPOKOBEIIATEIBHOE COOBITHE)?

7) Ha ocHoBe kakoro mexanusma sizbika C# CTposiITCS IIMPOKOBEIIATEIbHBIE
coObITHs?

8) IlpuBenuTe CHUHTAKCHUC OMHCAHUS IMUPOKOBEMIATEIHHOTO COOBITHS B
obmeMm Buje. [Ipousuroctpupyiite ero pparMeHTOM nporpaMMmel Ha sizbike CH.

9) Urto moHuMaeTrcs TmTOJ TEPMHHOM «HUCKIIOYUTENbHAS CHUTYaIlHs
(uckiroueHue)»?

10) B uem cocToUT 3HAUCHUE MEXaHU3MA UCKIIFOUEHUN B si3bike CH?

11) Kakue oneparopsl s3pika C# wucnonb3yrorcss [isi  00paboTKu

UCKJTFOUEHU I ?
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12) Kakue omeparops! si3pika C# ABISIOTCA BaXHEHIIMMU At 00paboTKu
UCKJTIOUCHU I ?

13) [IlpuBeaute cuHTakcuc Oyoka try...catch B  o0mem Buje.
[Tpounmoctpupyiite ero pparMmeHTOM NporpamMmmsl Ha sizbike CH#.

14) IIpuBeauTe niITh BUAOB OCHOBHBIX CUCTEMHBIX UCKITIOUECHHIA.

15) Heobxogumo nu oOecrneyuBaTh COOTBETCTBUE TUIIOB HMCKIIOYEHHUS B
oreparope catch ThITy mepexBaTbIBA€MOT0 HCKIIOUEHUS?

16) Yto nmpoucxoauT B Ciiydae HEYJJa4YHOIO NIepexBaTa UCKIIIOUEHUs?

17) B xakoM ciydae BO3MOKHO HCIIONB30BaHUE omepartopa si3bika C# catch
0e3 mapameTpoB?

18) Kakum o0Opa3om oOCyIIECTBISE€TCS BO3BpaT B Iporpammy mocie
00pabOTKH UCKITIOUYUTENIbHOM cUTyaun?

19) Kakoii onepatop si3bika C# ucmonb3yeTcs i 00ecriedeHus Bo3BpaTa B
nporpammy rnocie o0padoTKU UCKITIOUEHUs?

20) Ilpusenute cunrakcuc 6moka finally (B coctaBe onepatopa try...catch) B
obmeMm Buje. [Ipousutroctpupyiite ero pparMeHTOM nporpaMMel Ha sizbike CH.

21) 3aBucurt i BbI30B 0110Ka finally ot Hanuuus uckmouenus?

22) Kakue cniocoObl reHepaluy uckiroueHnii Bam n3BectHb?

23) Uro sBnsieTcss UCTOYHMKOM aBTOMATUYECKH T€HEPUPYEMBIX (HESIBHBIX)
UCKJIFOUCHU I ?

24) KakuMm 00pa3oM BO3MOXKHO OCYIIECTBUTh SBHYIO T€HEpalHUIO
UCKJIFOUCHU I ?

25) Kakoit omeparop s3bika C# HCHONB3yeTCsl I SBHOW TI€HEpaLUH
VCKJIFOUCHU I ?

26) IlpuBeamte cuHTaKcUC omneparopa throw B o0mem  Buje.
[TpoustocTpupyiTe ero ¢pparMeHToOM nporpaMmbl Ha sizbike CH.

27) KakuM 00pa3oM OCyIleCTBIISIETCS TOBTOPHBINA MepexBaT UCKIIOUEHUN B
si3b1ke CH?

28) Bo3moxno 1m CO3aaBaTh CICOHUAIM3UPOBAHHBIC MWCKIIOYCHUSA IJIA
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00paboTKM OMTMOOK B KOJIE TIOJTH30BATENS?

29) Kakoii cHCTeMHBIM Kilacc SBISCTCS 0a30BBIM IS CO3JaHUS
UCKJITFOUEHU I ?

30) Ha ocHOBe Kakoro CHUCTEMHOIO KJacca OCYIIECTBIISIETCS T€HEpaLHs
M0JIb30BATEIBCKUX UCKIIFOUEHUIN?

31) HeoOxomuma M siBHas peaidu3alus KIJIaccoB, HACJIEIyeMbIX OT
CHUCTEMHBIX UCKIIOUEHUMN?

32) Kakum oOpazoMm obecrnieurBaeTcsi 0OpallieHre K CBOMCTBAM M METOJaM

CHUCTEMHBIX UCKIFOUECHUN?

4 3aganue
Peanu3osars KJ1acc reoMeTpHUECKast dburypa Ha IUIOCKOCTH

(reomeTpuueckas (urypa BbeIOMpaeTcs COIIacHO BapuaHTa). B kiacce
PEyCMOTPETh KOHCTPYKTOPHI; CBOMCTBA; METO/ BBIYMCIICHHMS TUIOMIAANA (DUTYPBI;
coObITHS: TUIOMIANb (QUTYpbl paBHAa 1, ogHA W3 KOOpAMHAT BEPIIMHBI CTasa
HyneBod. OOpaboT4MKM COOBITHI  JOJDKHBI  BBIBOAMTH COOTBETCTBYIOIINE
cooOuieHus Ha skpaH. [IperycmMoTpeTbh BO3MOXKHOCTh 00paOOTKH UCKITIOYEHHUH Npr
BBOJIE JAHHBIX.

0) TpeyroyibHUK;

1) xBazpart;

2) pomo;

3) Tpanenus;

4) npsIMOYTOJIbHUK;

5) OKpPYKHOCTh (BMECTO KOOP/IMHAT BEPILIMHBI — KOOPAUHATHI LIEHTPA Kypra);

6) nomaHHas (BMECTO IUIOMIAN — JJIMHA JIOMAaHHOM ).

BapuanT onpenensieTcst cieayromuM o0pa3oM: HOMEp CTYIEHTa MO CIHCKY

mod 7.
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TEMA 6. OCHOBBI BU3YAJIBHOI'O IPOTPAMMMUWPOBAHUSA HA
A3BIKE CH#.

JlaGoparopnasi padora Ne 8

Heab u nmopsaaok padoTsl

[Io3HaKOMUTBCSI C OCHOBAaMHM BU3YyaJIbHOI'O IIpOrpaMMHpPOBAaHHA Ha SA3BIKC
CH#.

[Topsinok BBIMIOHEHUS! paOOTHI:
—  O3HAKOMHTHCS C ONMHMCAHUEM Ja00paTOpHO paboThI;
—  TOJYYMTb 3aJIaHu€ Y MPETo1aBaTes;
—  HamucaTh NporpaMMmy M OTIaauTh ee Ha DBM.

3aganus:

1. O0bekT Kiaacca Form.

1.1.Co3maiite HOBBII mpoekT. Jlaiite ¢popme 3aronoBok "JlabopatopHas paGora
No6, @amunusa Mma". CoxpaHnuTe mpoeKT B OTACIBHOM Karajore.

1.2.¥Ycranosute paszmep ¢gopmber 500 nHa 400 mukceneld W MO3UIUIO B IICHTPE
JKpaHa.

1.3.YcranoBute s ¢opmbl Bamry (upMeHHYy:0 HKOHKY. DTy K€ HKOHKY
IIPUCBOWTE MPUIIOKEHUIO.

1.4.Bxmrounte nisa gpopmel noackasky (ToolTip) "Most popmouka'.

1.5.1Ipu mepemenieHUM yKa3aTesisi MBIIKA MO (OpPME OHA JOJDKHA IIJIABHO
MEHSTh CBOM LIBET OT 3HAYCHUM B YIIAX: JIEB.BEPXH. - YEPHBIH, JICB.HUXKH. -
roiy0o¥, mpaB.BepXH. - KPACHbIN, ITpaB.HIKH. - Oenblidf. Haxxatnem Ctrl-Alt-
C 3TOT PEXMM MOXHO BKJTIOYATh-BBIKIIIOYATh.

1.6./IpoitHoit mienyok Mbimu wiaun Alt-X wunmu F10 3akpeiBaror popmy (¢
3aMpoCcoOM Ha pa3peuieHue).

1.7.HaxxaTue KJIaBUIII CO CTPEJIKaMH cABUTAET (hopMy (B FpaHULIAX SKpaHa)

1.8.11le4ok mpaBoil KHOMKH MBIIIU CKUMaeT GopMy Ha 5 MUKCENIeH co Bcex
ctopoH. Illenm4ok mpaBoil KHOMKK MBI ¢ Haxartol kimaBumend Shift

yBEJIIMYUBAET POpPMY Ha 5 TUKCENEH BO BCE CTOPOHHI.
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1.9.1lpu u3meHeHnn pa3mMepoB (OPMBI Pa3ACTCS IMMETYOK, & CaMHU Pa3MEphI
BBIBOJIATCSI B 3aTOJIOBKE (POPMBI.
1.10. [Ipy menuke LEHTPadbHOM KIABMIIKA MBIIMIKA WIH O00UMX KpalHUX

KJaBuIen (opMa MEHTPUPYETCS M0 YKa3aTeI0 Kypcopa.

2. Tlo1Hoe wucc/eI0BaHUE KBAJAPATHOIO ypaBHeHusi ax2 + bx + ¢ = 0 u
OumkBagpaTHoro ypaBHenusi ax4 + bx2 + ¢ = (0 B OIHOM mpOEKTe

(pacemortpers cay4yau a=0, b=0, c=0).

2.1.PeanuzoBarh Ki1acc KBaJpaTHOEe ypaBHEeHHE. B kiacce mpeaycMoTpeTs:
® [0S,
e cBolicTBa (KOX(PPUITMEHTHI KBaIPaTHOTO YpaBHEHUS (YTEHUE, 3aIHCh)
U JTUCKPUMUHAHT (YTEHUE);
® KOHCTPYKTOP 10 YMOJIYAHHUIO;
® KOHCTPYKTOD C IMapameTpaMu;
® METO/IbI:
® PCIICHUE KBAJAPATHOTO YPaBHEHUS, KOTOPBIM BO3BpAIAECT
CIIMCOK KOpHEW KBaJpaTHOTO YPaBHEHUS;
® BHIBOJI KOpHEW KBaJApPAaTHOTO YpaBHEHUsS (MEpEOIpEeAeInTh
meton ToString() xmacca Object) KOTOpBIM BBI3BIBAET METOJ]
pelIeHus KBaJIpaTHOTO YpaBHEHMUS;
® CoObITHE HA M3MEHEHUE KOA(D(UIIMEHTOB KBAJpaTHOTO ypaBHeHUs. B
KauecTBe 00paboTuMKa CO34aTh M 3aperUCTPUPOBATH METOJ Kiacca
dbopMbl, Ha  KOTOPOM  pACHOJIOKEHbI  KOMIIOHEHThl  BBOJA

k03¢ puLreHToB.

Bon koaddunmentoBr ocymiectBiiath B Tpu  textBox. B textBox
OpraHn30BaTh OrPAaHUYEHUE Ha BBOJ JIAHHBIX (MOXHO BBOJUTH TOJBKO
JCUCTBUTENbHBIE  YMCJA, BCE€  OCTAJIbHBIE  CHUMBOJIBI  JIOJKHBI
UTHOPHUPOBATHCS, B T.Y. BTOpasi U MOCIEAYIOIIUE 3aAThIE MUHYC HA BTOPOM
U TIOCIENYIOMUX MecTax). Pesynprarbl BRIBOIUTH B KommoHEHT Label ¢
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MOMOIIIBI0 00pabOTYNKA COOBITHS.

2.2.Peanu3oBarth Kjiacc OWKBaJApaTHOE YpaBHEHHE — KakK HacJIeTHUKA
KBaJ[paTHOTO ypaBHEHUs. B kiacce mpeaycMoTpeTs:
® KOHCTPYKTOP MO YMOJIYaHHUIO;
® KOHCTPYKTOp C MMapaMeTpaMu;
® METOJBI:
® TICPEOTPECIICHHBI METO/ PEIICHUS] KBAJAPATHOTO YPaBHCHHSI
(kmacca poauTens) AN pelieHus OMKBAJApPaTHOTO ypaBHEHUS
(MeTon OMKEeH HMCMOIb30BaTh METOJl PEIICHUs KBaJpaTHOTO
ypaBHeHUs1 0a3oBoro kmacca). IlepeompeneneHHBIE MeTON
JIOJDKEH — BO3BpalllaTh  CHHCOK  KOpHEH  OMKBaJgpaTHOTO
ypaBHEHUS;
® BbHIBOJ KOpHEHl OWKBaapaTHOrO ypaBHEHHUS (TIEpeONpeaeInuTh
meton ToString() xmacca Object) KOTOpBIM BBI3BIBAET METOJ]
pelIeHus: OMKBaAPaTHOTO YpaBHEHUS;
e cOoObITHE Ha U3MEHEHHE KOA((PUIIMEHTOB OUKBAIPaTHOTO ypaBHEHUSI,
B KadecTBe 00paboTUMKa cO3aTh M 3apETUCTPUPOBATh METO]I Kilacca
dbopMBI, Ha  KOTOpPOH  paCHOJOXKEHBI  KOMIIOHEHTHI  BBOJA

k03¢ puLIreHTOoB.

BBox kosdp¢unumentoB ocymectBaaTh B Tpu textBox. B textBox
OpraHM30BaTh OTPaHMYEHHWE HA BBOJA JAHHBIX (MOXXHO BBOJUTH TOJBKO
NEHCTBUTENBHBIC YUCIIA, BCE OCTAIbHBIE CUMBOJIBI JOJKHBI UTHOPUPOBATHCS, B T.U.
BTOpasi ¥ MOCJIEAYIOLIUE 3alAThle MHHYC Ha BTOPOM U IMOCJEIYIOIIUX MECTax).
Pesynbrarel BIBOIUTE B KOMIIOHEHT Label ¢ moMotibio 06padoTurika coObITHSI.
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TEMA 7. UCITIOJIb3OBAHUE CTAHIAPTHBIX KOMITIOHEHT
MOJIb3OBATEJIbCKOI'O UHTEP®ENCA.

JlaGoparopnasi padora Ne 9

Heab u nopsaaok padoTsl
[To3HaKOMUTBCS C 271€MEHTOM ynpasieHus Button Ha a3bike CH.

[Topsinok BBIMIOIHEHUS paOOTHI:
—  O3HAKOMHTbHCS C ONMHMCAHUEM Ja00paTOpHO paboThI;
—  TOJIy4YWTb 33/IaHHE€ Y IIPENoAaBaTelis;
—  HamucaTh NporpaMMmy M OTJIaauTh ee Ha DBM.

3apanuda:
Co31aTh MPOEKT, COJIEPKALINM 4 KHOTIKH CO CIEAYIOIUMHU (PYHKIIUSIMHU:
1-1 kHOTIKA
a. TpsiYeT / MOKa3bIBaeT 2-10;
b. Gmokupyet / BKIIIOUaAET 2-10;

C. MEPeKIoYaeT BUIMMOCTh 2- M 3-i1 (BUAHA TOJILKO OJHA M3 KHOIOK IIO
ouepenn);

d. mepexmrodaer OIOKUPOBKY 2-i M 3-i1 (aKTMBHA TOJIbKO OJHA M3 KHOIIOK I10
ouepenn);

€. MEHSeT NOJACKA3Ku 2-i u 3-K.
2-s1 KHOTIKA (YUYECTh peajbHble OrPAHUYEHUS, CBA3aHHBIE C pa3MepoM (POPMBI)
a. CIBMraer nepByro KHONKY Ha 10 mukceneit BBepx;
b. caBuraer nepBylo KHOMKY Ha 10 mukcesneil BHU3;
C. CIBWraer NepByro KHONKY Ha 10 nukcenel Bpaso;
d. caBuraer nmepByro KHONKY Ha 10 mukcerneii BIeBo;
€. Ckumaet popmy Ha 5 MHUKCENIEH CO BCEX CTOPOH;
f. pasnmBuraer popmy Ha 5 MHUKCesEH BO BCE CTOPOHBI.
3-a knonka (1-cama 1o cebe, 2 - ¢ Shift, 3 - ¢ Ctrl)

a. l-yBenmumBaeT, 2-yMEHbIIIAET, 3-TIEPEKITIOUaeT Mo Kpyry (u3 3-x) mpudThl Ha
opme;

b. BKJI/BBIKA 1-NOMY>KUPH., 2-HAKJI., 3-MIOAYEPK. CTWIH MIPUPTOB Ha Popme
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C. TepeKyrodYaeT 1BeT GOpMbI 1o Kpyry (M3 5-u) 1 — B ogHY CTOpPOHY, 2 — B Ap., 3 —
BKJIIOYAET OEJIbIi 1IBET.

4-s1 KHOIIKA
a. BKJL/BBIKJI. CHCTEMHYIO KHOTIKY;
b. BKI./BBIKJI. KHOIIKY ‘“pa3BEepHYThH ;
C. BKJI./BBIKJI. KHOTIKY “‘CBEPHYTH;
d. mepebupaet Tun Kypcopa (1o Kpyry u3 5-Tn);
€. mepeOupaeT THUIl paMKH (IO KPYTY U3 5-TH).

BapuanT onpenensiercs COriiacHO CMCKa CTyJAEHTOB B IPYIIIIE.

Bapuant | | 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

O6miee 17151 BCe BapUAHTOB:

[emyox Ha Qopme u <ALT-I> BoccTaHaBIMBAIOT HAYaIbHOE COCTOSTHHE
KHOIIOK.

JBotinoi mendok u <ALT-X>- 3akpeiBatoT hopmy.

Jns xaxmaoit kHomkw onpenenuth mojackasky (ToolTip), omnuceiBarontyro
(GYHKIIMIO KHOMKH, TpUYEM TIOJCKa3Ka MOSBISIETCS HE CTaHAApTHBIM 00pa3oM, a
BMECTE C UMEHEM M 3arojIOBKOM KHOITKH B CIIEIIUAIbHOM o0mact popmsbl (StatusStrip)
MpU TIOTAJIaHUM yKa3aTells MBI Ha KHOIMKY M TaCHET MPU YXOJe yKazareis ¢
KHOIIKH.

JlaGoparopHasi padora Ne 10

Heab u mopsaaok padoTsl
ITo3HAaKOMUTBCSI C OCHOBHBIMUA KOMIIOHEHTAMM YIpaBieHUs Ha sA3blke CH.

[Topsiok BeIoNHEHHS PaOOTHI:
—  O3HAKOMHTbHCS C ONMHMCAHUEM Jab0paTOpHON paboThI;
—  TOJYYMTb 3aJlaHue Y MPETo1aBaTes;
—  HamucaTh NporpaMMmy M OTJIaJuTh ee Ha DBM.

3apanuda:
Co31aTh NPOEKT, COAEPKANMI CJIeayoNie KOMIIOHEHTDI:

1 - ComboBox, no3Bossitonuii BEIOpaTh U3 CHKCKa B 8 31eMeHTOoB (* - ¢
BO3MOYKHOCTBIO JIOTIOJIHEHUS yepe3 BHyTpeHHee okHO TextBox):

a. THII Kypcopa;
b. uBet Gpopmsbi;
c. cTwib wpudTa Ha Gopme;

d. *pasmep dopmsr;
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e. *3arosioBok ()OpMHI.

2 - RadioButton — nepexiroyaTenb (CHUCOK MEepeKIroyaTeseii opraHu30BaTh
MCnoJib3ysk KOMIIOHEHT GroupBox):

a. Tuna pamku ¢popmbl (He MeHee 6);

b. monoxxeHust GopMbl Ha IKpaHE: 2 TPYIIIBI 10 3 TOJIOKEHUS B KAXKIOU
rpynmnre;

c. pasmep mpudTta dhopmsl (He MeHEE 6);
d. uBer Qopmsr (He meHee 6).

3 - Beixmouatenn CheckBox (B myHKTax e-g He UCTIOIb30BaTh CBOMCTBA TUIIA
Visible u Enable). [lepexiirouarenu peann3oBaTh Ha YPOBHE MPOTPAaMMHOTO KOJa €
WHUIHAIN3AIHEH B KOHCTPpYKTOpe (hopMBI. [t KaskI0r0 KOMITOHEHTA Ha3HAYUTh
HE0OXO0IMMbIe 00PaOOTUYNKHU COOBITUH.

a. KHOIIKM CUCTEMHOI'O MEHIO;

b. moxckazoxk;

C. OYHMCTKH/BOCCTAHOBJICHUS 3ar0JIOBKa (POPMBI
d. 3anpelieHus 3aKpBITHS PUITIOKEHUS;

€. 3alpeuICHUE N3MEHEHHUS BBIKIIIOYATENEH;

f. 3anpemenus n3meHenuit B ComboBox;

g. 3amnpelieHust n3MeHeHui nepekinouarencii RadioButton.

4 - Mento popmbl MenuStrip. Ha dopme pacnonoxxen komnoneHT ListBox1 B
KOTOPOM 3aJ1aHbl yuciia. MeHI0 GOPMBI JOIHKHO COJIEPKATh CICAYIOIINE KOMaH/IbI:

1. Bo3MOXHOCTB ,Z[O6aBJ'ICHI/IH YHUCECJI B CIIMCOK M YAAJICHUS BBIACJICHHOI'O
9JICMCHTA M3 CIIMCKA.

2. B03MOXHOCTB BBITIOJTHEHHSI CISAYIONINX OTepaIUii:
OnpenenuTs:

a. KOJIMYECTBO U CYMMY YETHBIX YHCEIT;

b. mpou3BeAcHNUE MEPBBIX 3 TOTOKUTEIBHBIX YHCEI;

C. BCE IMOJIOKUTENBHBIE YNCTIA,;

d. cpemHee reoMeTpUUECKOE TTOJIOKUTEIBHBIX YUCET,

€. ©CTh JIU CPEeNId YUCEN XOTh OJTHO HYJIEBOE;
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f. ecTh 1 cpenu MepBhIX 5 Yncel XOTs Obl OJHO HEYETHOE, €CITH €CTh, TO ATH 5
YHCEeNI BHECTU B OTJCIbHBIN crincok ListBox2;

g. €CTb JIM CPeay MOCICAHUX S5 Yrces XOTs Obl OJTHO YETHOE, €CIIU €CTh, TO ATH
5 ypcelI BHECTH B OTACIbHBIM criucok ListBox2;

h. ecTb 1 cpeau 3IEMEHTOB CIMCKA ¢ HEYETHBIMU HOMEPaMHU XOTh OJTUH
HYJIEBOM, €CJIM €CTh, TO 3TU AIEMEHTHI BHECTH B OTACIIBHBIN CITUCOK
ListBox?2.

5. KontekctHoe meHto popmbl ContextMenuStrip. Ha popme pacnonoxen
komrnoHeHT ListBox1 B koTopom 3anucansl ctpoku. KoHTEKCTHOE MEHIO
koMrioHeHTa ListBox1 momkHO comepxaTh ClieIyIolIie onepaluu:

Haiitu:
a. KOJIMYECTBO CTPOK, B KOTOPHIX HET 1U(DP;
b. CTpOKH, OKAaHYMBAIOIINECS HA PYCCKYIO OYKBY;
C. TEKCT, COCTaBJICHHBIN U3 CTPOK MAKCUMAaJIbHOW U MUHUMAJIbHOM JIJIMHBI;

d. TekcT, no’My4eHHbIN NOCe yaaeHus IPoOeIoB U3 HEYETHBIX CTPOK U
YABOCHHUS MTPOOEIIOB B UETHBIX CTPOUKAX;

€. CTPOKH B KOTOPBIX COAEPKUTCSI MAKCUMAJIBHOE KOJIMYECTBO PA3JIUYHBIX
CHUMBOJIOB;

f. CTpPOKM B KOTOPBIX €CTh CJIOBA «IIEPEBEPTHILINY (HampumMep: aOBrreoa);

g. CTPOKH C MAKCMMAJbHBIM KOJUMYCCTBOM CJIOB HAYWMHAIOMIUXCA C IICPBOI0
CHUMBOJIa CTPOKHU.

I[J'I}I KaXXJ10T0 KOMIIOHEHTA OIIPCACINTDh IOACKA3KYy.

BapuanTsl 3a1anuii ONIpeeIIat0TCs COTJIACHO CITUCKA CTY/IEHTOB B IPYIIIIE.

BapuaHnTtsl
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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4 dg ad be
5 ae be cd
6 bf cg ag
7 cg ae bd
8 ad bd ce
9 be cf cg
10 cf ad ad
11 af bh be
12 bg cd cg
13 ac ag bd
14 bd bd cf
15 ce ce ad
16 af bf ad
17 dg gh be
18 ce ad cf
19 ad be dg
20 be cf be

191




TEMA 8. PASPABOTKA MHOI'OOKOHHBIX MMPUJIOKEHUA.
CTAHIAPTHBIE OKHA JTUAJIOTA. ®PANJIOBBIE TUIIbI TAHHBIX.

JlaGoparopnasi padora Ne 11

Heab u nmopsaaok padoTsl

[To3HakoMuThCS ¢ ¢ailmoBaMu TUIIAMU W CTaHAAPTHBIMU JAWAJIOTaMH IS
paboThl ¢ (paitnamu Ha s3bike CH.

[Topsinok BBIMIOIHEHUS paOOTHI:
—  O3HAKOMHTbHCS C OMHMCAHUEM Ja00paTOpHO paboThI;
—  TOJYYMTb 3aJlaHuE Y MPETo1aBaTes;
—  HamucaTh NporpaMMmy M OTJIaauTh ee Ha DBM.

3apanuda:

1. C nomomipto CTaHIAPTHOT'O 1MajIora BeIOpATh NaNKy U 3arpy3uTh U3 HEE B
ListBox Bce Ha3BaHMS TEKCTOBBIX (hailyioB.
[lepenucare U3 TEKCTOBBIX (hailjIoB, Ha3BaHUS KOTOpPHIX BbineieHbl B ListBox B
JpyToil TeKCTOBBIN (haiin, 3aganHbll ¢ nomoisio SaveFileDialog:
a. HEYETHBIC CTPOKH;
b. cTpokH, B KOTOPBIX HET LUPD;
C. BCE CTPOKH, KPOME ITYCThIX;

OmnpenenuTs B TEKCTOBBIX (haiiyax, Ha3BaHUs KOTOPBIX BhIecHBI B ListBox:
a. KOJIMYECTBO CTPOK B (haiiie;
b. KoJMYEeCTBO CUMBOJIOB B (paiine;
C. KOJIMYECTBO CUMBOJIOB B MOCIIEIHEN CTPOKE.

3arpy3uth TeKCTOBBIN (haits1 B komrioHeHT ListBox. [lepenucars B apyroii
TEKCTOBBIN (paiii:
a. CTPOKH CIIMCKA B 0OPATHOM MOpPsAKe (TIOCIETHSS, TPEATIOCIASAHSIS. . );
b. BBIJCIIEHHBIE CTPOKH;
C. CTPOKHM OTCOPTHPOBAHHOTO CIIMCKA.
s BwiOopa (aiiioB ucnonb3oBath cTaHaapTHeie nuanorun OpenFileDialog u
SaveFileDialog.

2. 3amaH TEKCTOBBIA (aily, B CTPOKaX KOTOPOTO Hepe3 MpoOeNT COMEPIKUTCS
uHbOpMAIMs COIMIACHO 3a/aHusl (BapuaHT 3aJaHUs OIpPENessieT COITIacHO
CIIUCKA CTYJCHTOB B TPYIITIE).

Heo0xoammo mpeaycMOTpeTh CIEAYIOIINEe OTIepaIiu:

e BO3MOXKHOCTH COXPaHECHHMsI JAaHHBIX M3 TEKCTOBOTO (haiina B xml daii;
e BO3MOXKHOCTB 3arpykarb JaHHbIC U3 Xml (haiina cienayronmm oopa3om:

[Tpumep: TexcToBbIil Gdalm COAEPKUT B CTPOKax (depe3 mpoOelr) CIemyoNryro

UH(OpPMAIHIO:
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®amunus Mms OtuectBo Ynuua Jom KBaprupa
dopma 117151 0TOOpakeHUs JaHHBIX U3 Xxml aitina BRIDIBSIAUT CIIEIYIOMKUM 00pa3oM:

rﬂHFﬂrml I.':' El'_ih_,

Taidn  3apaHwnA

o

Parna Mma OtyecTtso:

Vsaros Msar Msatos | ¥nuua:  Muonepcras
MNetpoe MNetp MNeTpoewy
Cupopos Cuoop Cuoopoemy Jow: |5
Keapmvpa: 14
“ o

e TMPHU BBIJICICHUU COOTBETCTBYIOMIETO dnemMeHTa w3 ListBox momkHbI
0TOOpaXKaThCs JaHHBIC COOTBETCTBYIOMIECH 3amucu u3 xml (aitna;

e TPEIYyCMOTPETh BO3MOXKHOCTH JOOABICHHS, YIOAJICHUS W W3MCHCHUS
JTaHHBIX B Xml daiine;

o (QopMHpOBaHME KApTOUKU BbIJeIeHHONW 3amucu B word, excel, pdf
Gbaiiisr;

e BCE ONEpaliU JTODKHBI PEAM30BHIBATHCA Y€pPe3 MEHI0O M KOHTEKCTHOE
MEHIO.

BapuanTs! 111 BTOpOro 3aJaHus:
3ananue 1.
B texcToBOM (haiine XxpaHUTHCA cleayromas nHPopMaIus:
—Ha3BaHUE TPy3a,
— HOMEp BaroHa,
— CTOUMOCTH MTEPEBO3KH,
— J1aTa OTTPY3KH,
— J1aTa BO3Bpara BaroHa.
Onpenenuth OOIIYyI0 CTOMMOCTH MepeBo30K. MHQopmanuio BbIgaBaTh B BHIE
COO0O1IIeHUS.

3aganmue 2.
B texcToBOM (haiine XpaHUTHCA cleayromas nHPopMaIus:
— HOMEp TTOCBUIKH,
— BEC MOCHUIKH,
— IIeHa,
— Jara OTIpPaBKH,
— IIYHKT Ha3HAYCHHUS.
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Omnpenenuts cpeqHil Bec mocbulok. MHpopMmaliuio Bel1aBaTh B BUAE COOOIICHNUS.

3aganmue 3.
B TexcToBOM (haiinie XpaHUThCS clienyromas HHPopMaIus:
— Ha3BaHUE TOBapa,
— Ha3BaHUE (GUPMBI-IIPOU3BOIUTETIS,
— IIeHa,
— KOJIMYECTBO,
— J1aTa MOCTYIUICHUS Ha CKJIA/.
Omnpenenuts 00IIYI0 CTOMMOCTH TOBapoB. MH(opMalnio BeIaBaTh B BUE
COOOLIEHHUS.

3aganue 4.
B tekcToBOM (haiine XpaHUThCS Cleayromas HHPopMaIus:
— HAaUMEHOBaHUE TOBapa,
— MECTO MOKYIIKH,
— IIeHa,
— JaTa MOKYIKH.
OmnpenenuTs 00TYI0 CTOMMOCTD IMOKYIOK. MH(OopManuio BbIIaBaTh B BUJC
COOOIIIEHU.

3ananue 5.
B texcToBOM (haiine XpaHUTHCA cleayromas nHPopMaIus:
— Ha3BaHME 3aKa3a,
— J1aTa 3aKasa,
— CTOUMOCTb,
— KOJI UCTIOJTHUTEISA,
— J1aTa BBITTOJHCHUS.
OmnpenenuTs OOIIYI0 CTOMMOCTH 3aKka30B. H(opMaInio BbIIaBaTh B BUC
COO0OIIIeHNS.

3axanmue 6.
B tekcToBOM (haiine XpaHUThCA cheayromias HHPopMaIus:
- ®.1.0.,
— JOJDKHOCTb,
— OKJIaf,
— J1aTa MOCTYIUICHUS Ha padoTy,
Omnpenenuts cpenuuii oknaa. MapopMmaruio BeIIaBaTh B BUE COOOIICHUS.

3aganmue 7.

B TexcTroBOM (haiisie XpaHUTHCS ciienyroias HHGOopMaIus:
— @amuing BIajaenbla,
— HOMEpP aBTOMOOWJIS,
— MapKa aBTOMOOMI,
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— JlaTa BBINYCKA,
— JlaTa pETUCTPALIUH.
BriBecTr Bcex BiajenblieB aBTOMOOMIIEH ykazaHHOW Mapku. MHpopmaiiuio
BbIJIaBaTh B BUJE COOOILICHUS.

3aganmue 8.
B TexcTroBOM (haiisie XpaHUTHCS Ciieyromast HHGOopMaIus:
- ®.N.0.,
— BEC,
— pocr,
— J1aTa pOXKACHUS,
— IIOJI,
— MECTO POXKJICHHSI.
OnpeaenuTh KOJIUYECTBO YEJIOBEK, Uei Bec Oobliie 3aaanHoro. Mudopmaruro
BBIJJABaTh B BHJIC COOOIICHUS.

3aganue 9.
B tekcToBOM (haiine XpaHUTHCS Cleayromas HHpopMaIus:
— mup KHUTH,
— Ha3BaHHE,
— aBTOP,
— JlaTa NOCJICAHEH BBIJIA4H,
— TOJI U3IaHUS.
OnpenenuTh KOTUYECTBO KHUT YKa3aHHOTO aBTopa. MH(popMaIuio BeI1aBaTh B
BHJIC COOOIIICHUS.

3aganmue 10.
B tekcToBOM (haiine XpaHUThCA cieayromias HHPopMaIus:
— HOMep Ouiera,
— HOMED pelica,
— 1IEHa,
— JaTa MpoJaxH,
— (daMunus Kaccupa.
OnpenenuTs CyMMY U KOJTUYECTBO MPOIAHHBIX OuiieToB. IH(pOpMaInio BhI1aBaTh
B BHJIC COOOIIICHUSI.

3amanue 11.
B texcToBOM (haiine XxpaHUThCA cleayromas nHpopMaIus:
— IIyHKT Ha3HAYCHMUSI,
— HOMED pelica,
— CTOUMOCTb OUJIeTa,
— Ha3BaHHE aBMAKOMITaHUU.
OnpenenuTs o01Iee KOJTUYECTBO PEHCOB, BBITOIHAEMbIX YKa3aHHOU
aBuakomnanueil. THpopmMalinio Be1aBaTh B BUI€ COOOIIECHUS.
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3aganmue 12.
B texkcToBOM (haiine XpaHUThCA cheayromias HHPopMaIus:
— HauMEHOBaHUE 000pyI0BaHUS,
— JaTa MOKYIKH,
— CpPOK rapaHTHuu (B Mecslax),
— CTOUMOCTb,
— (pupMa-npon3BOIUTENb.
OnpenenuTs CpeIHUN CPOK (B MecsIax) rapanTuu. Madopmainio BeI1aBaTh B
BUJIE COOOIICHHUS.

3ananue 13.
B texcToBOM (haiine XxpaHUThCA cleayromas nHpopMaIus:
— ®.1N.0. cTynenra,
— (baKysbTeT,
— Kype,
— JaTa poXKICHUS,
— MECTO POXKJICHUS.
OmnpenenuTs o0lIee KOJTUYECTBO CTYAEHTOB YKa3aHHOTO Kypca. Mudopmariuio
BbIJIaBaTh B BUJE COOOILIEHHUS.

3aganue 14.
B tekcToBOM (haiine XpaHUTHCA cleayromas nHpopMaIus:
— ®.M.0. nanuenTa,
— JaTa poXKIACHUS,
— JaTa MOCEIIeHUS BpaJa,
— IUarHo3,
— TOJL.
OmnpenenuTs KOJIMYECTBO MAIIMEHTOB, KOTOPHIM OBLT MMOCTABJICH YKa3aHHBIH
nuarno3. MiHgpopmanuro BeI1aBaTh B BHJIE COOOIICHUSI.

3aganmue 15.
B texcToBOM (haiine XpaHUThCA cheayromas UHPopMaIus:
— Ha3BaHUE BAJIOTHI,
— 1I€HA MOKYTIKH,
— LIEHA MTPOIAXKH,
— Jiara,
— Ha3BaHWE OaHKa.
OnpeaenuTs CPEAHIO PA3HUILY MEKY LIEHON MPOJIaXKU U LIEHOW MOKYIIKHU IS
yKa3aHHOU BatoThl. MTH(GOpMalnio BbI1aBaTh B BUI€ COOOIIECHUSI.
3aganmue 16.
B texcToBOM (haiine XpaHUThCA cheayromas HHPopMaIus:
- IopoJia co0aKH,
- TOJl POXKIECHUSI,
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- KJIMYKa,
- J1aTa perucTpanuy,
- ®.1.0. Buangensia.
Haiitu cpennuii Bo3pacT cobak juis ykazaHHoU nopoabl. MH(popMaluio BeI1aBaTh B
BUJE COOOIIIECHUS.
3ananme 17.
B texkcToBOM (haiine XpaHUThCA cieayromias UHPopMaIus:
- KOJI 3aJJaHusl,
- ©®.1.0. ucnonaurens,
- KOHTPOJIbHBIN CPOK BBINIOJHEHUS (B JHSX),
- JlaTa BbIJIa4M 3aJIaHusl,
- JlaTa BBIMOJTHEHUS.
HaiiTu 06111y10 npogoKUTENbHOCTD BBIIOIHEHUS 3aJaHUH 1711 YKa3aHHOTO KO/a
3ananus. UapopMmanuio BbI1aBaTh B BUJIE COOOIICHMUS.
3ananmue 18.
B tekcToBOM (haiine XpaHUThCA cheayromias HHPopMaIus:
- HA3BaHUE NMPOAYKLIHH,
- CTOUMOCTb 32 €IMHHUILY,
- KOJIMYECTBO,
- J1aTa BBIITYCKa,
- U3TOTOBUTEIIb.
Haiitu 006111y10 CTOMMOCTS MPOAYKIMH JIJIs1 YKa3aHHOTO Ha3BAHUS MPOMTYKIIHH.
HNudopmaruio BegaBaTh B BUAEC COOOIICHMUS.
3ananue 19.
B texcToBOM (haiine XxpaHUTHCA cleayromas nHPopMaIus:
-d.1.0,,
- JlaTa 3aKJIFOYEHUs] KOHTPAKTA,
- CPOK JIEVICTBUS KOHTPAKTA,
- IOJ>KHOCTb,
- OTHEN,
- OKJIA/I.
Haiitu cpennuii pazmep okiajaa Juisi ykazaHHoro otaena. Mudopmaiuio BeiaBarh
B BUJIE€ COOOIIICHUS.
3ananue 20.
B texcToBOM (haiine XxpaHUThCA cleayromas nHpopMaIus:
- Ha3BaHHE (HUPMBI,
- KOJIMYECTBO aKIIHH,
- CTapTOBad LIEHA AKLIHH,
- LIEHA MPOJAXKH,
- J1aTa MpOJAXKH.
Haiitu o01iee KoJIMuecTBO akIMi, MPOAaHHBIX IO IIEHE, MPEBBIIIAIOIICH
CTapTOBYIO 1IeHY B 1,5 pasa nns ykazanHol ¢upmbl. UHGopmanuio BeIIaBaTh B
BUJE COOOIIIECHUS.
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JlaboparopHas padora Ne 12

Heab u nmopsaaok padoTsl
ITo3HaKOMUTBCS C pa3pabOTKON MHOTOOKOHHBIX IPUJIOKEHUN Ha si3bike CH#.

ITopsioK BBINOJIIHEHUS paOOTHI:
—  O3HAKOMMTHCS C ONMCAHUEM J1a00paTOPHOU padoTHI;
—  IIOJYYHWTb 33JaHHE Y IIPEIIOAABATEIS;
—  HamucaTh NporpaMMmy M OTJIaauTh ee Ha DBM.

3apanuda:

BapuanT 3aganus onpezensercs cieayomuM o0pa3oM: 0CTaTOK OT JEJICHUS Ha
TPHU HOMEPA CTYJIEHTA B TPYIIIIE.

Obuue mpedosanus K no1b306ames1bCKoMy unmepgeiicy:

1. Ha osxpane mnosBisercs Ha 20 cekyHx ¢(opma-3acTaBka € IMPOU3BOJIbHBIM
rpaduyueckuM U300paKEHUEM U TEKCTOBOM MH(POpMALIMEN O JAHHOM IMPUIIOKCHHH.
Jlanee 3amyckaercs TNPUIIOKEHHE C BO3MOXKHOCTBIO CO3JAHUS, OTKPBITHS,
U3MEHEHUSI W COXpaHeHus (Qailla 1O THUIy DIIEKTPOHHOM  TaOIUIIbI
(MHOTOTIOKYMEHTHBIN HHTEpETC).

2. IlpunoxeHue AOIKHO COAEPKaTh:
MeH1I0 NpUJI0KEeHU S S

Pabota c daitnamu:

co3nanue (aitna cooctBeHHOTO hopmara,
OTKphITHE (aiisia coOCTBEeHHOTO popMmara,
3aKpeITHE (haitiia coOCTBEHHOTO hopmara,
coxpaHeHue (¢aina cobcTBeHHOTO (hopmara,
coxpaHeHue Tabaunbl B aitn popmara Excel,
coxpaHeHue Tabnuibl B daitn popmara Word.

OKHO:

PaCIOJI0KCHHUE OKOH KaCKaJl0M,
PpacCoI0KCHHUE OKOH BEPTHUKAJIbHO,
PaCIoOI0KCHHUEC OKOH I'OPU30HTAJIBHO.

3amanue:
(cornmacHo BapuaHTa).

IlaHenb MHCTPYMEHTOB € OBICTPHIMM KHONKAMH, Ka:KIas KHOINKA [I0JKHA
CO/lep:KaTh  COOTBETCTBYIOIIYK  MOACKA3Ky  COIVIACHO  NPOW3BOAMMOIi
onepanuu. KHONKHU 10/2KHBI Ay0IMPOBATH CHCTEMHOE MEHIO.

198



KoHTekcTHOE MeHI0 1J1 Pa00ThI TYeiiKaMU TA0IUIIbI.

3. IlpegycMoTpeTh MEXaHHW3M BBOJAA, U3MEHEHUS W yHaleHUs WHGOpPMALMH W3
sY€eK, BO3MOKHOCTh PacliO3HABaHUS TEKCTOBOW M YMCIOBOM MH(MOPMALIMH.

4. Co3nanue n1uarpaMmabl 10 BBIJICJICHHOMY JIHara3oHy.

3aoanue Nel

Jliis yucinoBoil uH(OpMaLKU: BO3MOXKHOCTH IMOJCYETa CyMMbl 3HAUCHUU B
BBIZICJICHHBIX SYEWKaX WM W3 YKa3aHHOIO JAMana3oHa, IPU HEBO3MOXXHOCTU
BBITNIOJIHEHUS BBIAATh COOTBETCTBYIOLIEE COOOIIECHHE.

Jlsis TeKCTOBOM MH(pOpMAIMU: 3aHECEHUE B SUYCHKY CTPOKH IMOTy4yaeMoul B
pe3ysbTare BbIOOpa M3 BBIJCIEHHBIX SYEEK WIM C YKa3aHHOTO [Mana3oHa BCeX
CJIOB HauMHaKIMXca Ha OykBy "A", B cilydyae HEBO3MO)XHOCTH HAMTH TaKue CJIOBA
BbIJIaTh COOTBETCTBYIOIIEE COOOIICHHE.

3aoanue Nel

I[J'IH YHUCJIOBOM I/IH(I)OpMaHI/II/II BO3MOXHOCTL I1oACYETAa CPCAHECIO 3HAUYCHUS B
BBIACJICHHBIX sSlYeMKax WM U3 YKa3aHHOTO Jauaria3soHa, IIPH HCEBO3MOXKXHOCTH
BBIIIOJIHCHHMS BbIAAaTbh COOTBETCTBYIOIICEC COO6IHCHI/IC.

Jlns TekcToBOM MHGOpPMAIMU: 3aHECEHUE B SYCHKY CTPOKHU IMOJIydaeMoW B
pe3yapTare BbIOOpA W3 BBIICICHHBIX SYECK WM C YKAa3aHHOTO JUana3oHa BCEX
CJIOB, JUIMHA KOTOPBIX MEHbIIE 4 CHUMBOJIOB, NPU HEBO3MOXKHOCTU HAWTU TaKUE
CJIOBA BBIJIaTh COOTBETCTBYIOIIEE COOOIIIECHHUE.

3aoanue Ne2

I[JI?I YHUCJIOBOM I/IHCbOpMaI_II/II/II BO3MOXKHOCTBH ITIOACUYCTA KOJIMYCCTBA YCTHBIX
YuC€ll B  BBIACIICHHBIX sSlYeMKaxX WM U3 YKAa3aHHOTO  OHalla30Ha, IIpH
HCBO3MOXHOCTHU BBIITIOJITHCHUA BbLIATh COOTBCTCTBYIOIICC COO6I].I€HI/IC.

Jlsis TeKCTOBOM MH(pOpMaIMU: 3aHECEHUE B SYCHKY CTPOKH IMOTy4yaeMoOul B
pe3yabTare BbIOOpa M3 BBIJCIEHHBIX SYEEK WIM C YKa3aHHOTO [Mana3oHa BCeX
CJIOB, B KOTOPBIX €CTh cioBocoueranue "Del", B ciyyae HEBO3MOXXHOCTH HaWTH
TaKHE CJI0Ba BbIIATh COOTBETCTBYIOIIEE COOOIICHHUE.
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TEMA 9. OPTAHU3AIIUA MEXAHNU3MA DRAG&DROP.
JlaGoparopHnasi padora Ne 13

Heab u nmopsaaok padoTsl

[To3HakOMUTBCS C OpraHu3aluer U peanmn3anuer mexanuzma DragDrop Ha
a3pike CH.

[Topsinok BBIMONIHEHUS PaOOTHI:
—  O3HAKOMHTbHCS C ONMHMCAHUEM Jab0paTOpHO paboThI;
—  TOJYYMTb 3aJIaHu€ Y MPETo1aBaTes;
—  HamucaTh NporpaMMmy M OTJIaJuTh ee Ha DBM.

3apanuda:
OOmiee 1)1 BceX BADUAHTOB:

IIpn Haxkatnu knasumm Esc npu nepeHoce Wiy KONMMPOBAHUU ITPOUCXOIUT
OTMEHA OIlepaluu.

BapuanTtbl 3a1aHuii:

BapuaHnt 3aganus onpenensieTcst CAeayomuM 00pa3oM: OCTaToK OT ACJICHUS
Ha TPU HOMEpA CTYJIEHTa B IpyIIIE.

3aganune Ne(

Coznaiite npoekt, cogepxkammii 2 crnucka ListBox u nBe xHonku Button u
o0ecreunBaoIni peleHre CIeaAyIONNX 3a1au:

1. 1 xHOTKa coxpaHseT JaHHbIC B (Daiflsl U3 MEPBOTO CIUCKA.
2. 2 KHOIIKA BBIBOJMT COAECPAKUMOE U3 3TOTO (haiisia BO BTOPO CIIHCOK.

3. IlepeHoc BBLIENEHHBIX CTPOK M3 IEPBOrO CHHMCKa U OOpPaTHO METOIOM
DragDrop:

- ¢ kiaBuiamu Alt + C npoucxoauT KOMUPOBAHUE CTPOK;

- IIPU NEPEHOCE CTPOK U3 OJHOIO CIMCKA B IPYrOM MCTOYHUK MEHSET LBET
Ha KPACHBIN, 10 OKOHYAHUH NIEPEHOCA HA CTAHAAPTHBIN;

- IIpU KOITMPOBAHHWHN IBCT MCTOUYHHMKA MCHACTCA Ha SCHéHBIﬁ, 110 OKOHYaHHH
KOIMMPOBAHUA HaA CTaHHapTHBIﬁ.

4. Tlpu Haxxatuu Ha kiaBuiny Del BoiiesieHHbIE CTPOKM YAAISIOTCS U3 CIIKCKA.

3aganune Nel

Co3spnalite npoekTt, coaepxamuii komnoHeHtsl TextBox, Button, ListBox, label u
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00eCIIeunBarOIINi peleHne CIeIYIONNX 3a/1a4;

1. KHonka 1mo3BoJisieT COXPaHATH/BBIBOJUTH JaHHbIE B/W3 (Qailna, MEHss MpH
Ha)KaTUM COOTBETCTBYIOILIEE HA3BAHUE IS OCIEAYIOLIEH ONepalvu.

2. MeTka OTpakaeT MNPOMU3BEACHHYIO OINEPAIMI0O COXPAHEHWS WIIM BbIBOAA
JAHHBIX.

3. IlepeHoC WM KONMUPOBAHHME BBIJICJICHHON YacTh cTpoku u3 TextBox B
crucok MetogoM DragDrop:
- ¢ knaBumamu Ctrl + D nporcxoquT KONMpoOBaHUE CTPOKH;
- ipu neperoce u3 TextBox B criMCOK MCTOYHMK MEHSET LIBET HA CHHUM, 110
OKOHYaHUU NIEPEHOCA Ha CTAHIAPTHBI;
- [pU KOIMPOBAaHUM HMCTOYHHK MEHSIET CBOW LBET Ha KpACHBIM, IO
OKOHYaHUU KOIMPOBAHUS HA CTAaHIAPTHBIN;

4. npu Haxaruu kjaBuiy Shift cnucok ouwuimaercs, a npu Haxatuu Shift+
Del ountiaercsa TextBox.

3aganmne Ne2

Coznaiite npoekt, coaepxkammii komrnoHeHTsl Tpu CheckBox u ComboBox
o0ecIeunBaoIni PeIICHUs CISAYIOUX 3a/1a4:

1.
2.

B ComboBox conepxarcs Hazpanust CheckBox.

Briopannoe nazBanme B ComboBox mnepeHOCHTCS WM KOMUPYETCS C
nomMo1bto Mexanusma DragDrop u ctanoButcs HazBanueM CheckBox:

- B 3aBUCUMOCTU OT (raxkka, eciu (prakokK YCTaHOBJIEH, TO Ha3BaHUE
W3MEHSIETCS, B IPOTUBHOM CITy4ae BBIJAETCS COOOIICHHE O HEBO3MOXKHOCTHU
nepeHoca;

- ¢ kiaBumamu Alt + K npoucxoauT KonupoBaHUE Ha3BaHMUS;

- IIpHU NIICPCHOCC HA3BAHUA IMPHUEMHHUK HU3MCHACT CBOM IBCT Ha 3€JICHBIN 10
OKOHYaHHWH IICPCHOCA Ha CTaHHapTHBIﬁ;

- [IPHU KOIIMPOBAHHWU LBET MCTOYHHWKA MCHSCTCS Ha CHHHﬁ, II0 OKOHYaHHH
KOIIMPOBAHUA HA CTaHHapTHBIﬁ.

Haxarue knonok Ctrl+Shift+P Bo3Bpamaer Bce B UCXOIHOE COCTOSIHHUE.

[Ipn naxatuu kiaBum F10 unu Alt +X dbopma MUHUMHU3HPYETCS B HHU3Y
DKpaHa.
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CH#.

TEMA 10. HTOCTPOEHHUE T'PAGMYECKNUX N30BPAKEHUM.
JlaGoparopHasi padora Ne 14

Heab u nmopsaaok padoTbl
ITo3HAaKOMUTBCS ¢ OCHOBHBIMM Tpa)UUECKUMU HHCTPYMEHTAMHU Ha SI3bIKE

[Topsinok BBIMOIHEHUS paOOTHI:
—  O3HAKOMHTHCS C ONMHMCAHUEM Jab0paTOpHO paboThI;
—  TOJYYMTb 3aJIaHu€ Y MPETo1aBaTes;
—  HamucaTh NporpaMMmy M OTJIaJuTh ee Ha DBM.

3apanuda:

I. TITocTpouth 0OBEMHBIN YEPTEXK, COTIIACHO BapHaHTA, U 0OECIICUNTh U3MEHEHUE
€ro pa3MepoB U NIEPEMEIICHUE:

a. OOBEKT uepTexka Onmucarh 4yepe3 COOCTBEHHBIN KJIacc;

b. mocne  ycTaHOBKM  HOBBIX  pa3MepoB (B KOMIIOHEHTax
NumericUpDown) JIOJIKHA MIPOUCXOAUTH aBTOMaTruyecKas
NEPEPUCOBKA UYEPTEXKA;

C. MPU KAKIOM HAXKaTUM NPABOM KHONKU MBIIKA Ha OOBEKT JOJDKEH
OPOUCXOUTh CIABUT Ha OMNpEAENCHHBIH Imar (y4ecTb pealibHbIe
pasmepsl popMbl);

d. HempepblBHOE  MepeMEIIeHHMe W  OCTaHOBKa MpH  BBIOOpE
COOTBETCTBYIOIIETO IyHKTAa KOHTEKCTHOTO MEHIO OOBbeKkTa (ydecTb
peasbHbIe pa3Mepbl HOPMBI).

. B TpeyrosbHOW mnHUpamMuae IMOCTPOUTh CEUCHHE, MapaJUIEIbHOE

OCHOBAHHIO.

2. B TpeyronpHOl nHpaMujie MHOCTPOUTh CEUEHHE, IPOXOIAIIEE Yepes3

O00KOBOE peOpo U MeTMaHy OCHOBAHUSI.

3. B TpeyronbHOU nupaMujie NOCTPOUTH CEUCHHUE, POXOASIIEE Yepe3 OJIHY

U3 CTOPOH OCHOBAHMSI U CEPEIMHY MMPOTUBOMOIOKHOTO pedpa.

4. B TpeyroapHONW NHpaMUZIE MOCTPOUTH CEUYEHHE, MPOXOIAIIEE YEPE3

CPEIHIO0 JIMHWIO OOKOBOM TIpaHM U MPOTUBOINOJOKHYIO BEpIIMHY

OCHOBaHHS.

5. B TpeyrospHOW mHpaMH€ IPOBECTH CEUEHUE, NPOXOASALIEE Yepe3

CTOPOHY OCHOBaHHUSI 1 HAKJIOHEHHOE K OCHOBaHHUIO NOJ yriioM 30°.

6. B mnpaBWIBHON YETHIPEXYrOJIBHOW NUPaMHUAE NPOBECTH CEUYECHHUE,

ITPOXOJAIIEE YEPE3 TUArOHalb OCHOBAHUS U BEPIIMHY TUPAMUIBL.

7. B OpaBUIBHOM YETHIPEXYTOJIBHOM THUPAMUJAEC IIPOBECTH CEUYCHME,

IPOXOJIAILEe Yepe3 AUaroHallb OCHOBAaHUS U cepeluHy OOKOBOTO pedpa.

8. B nmpaBuiabHON 4YETHIPEXYroJbHOM MHpPaMUJIE IPOBECTH CEUYEHHUE,
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MPOXOJAIIEE 4Yepe3 UaroHajdb OCHOBAHUS M HAKJIOHEHHOE K IIJIOCKOCTH
OCHOBaHus noj yriom 30°.

9. B nmnpaBWIBHOW YETHIPEXYIOJIBHOW NUPaMHUAE NPOBECTH CEUYECHHE,
napauieJIbHOE OCHOBAHHIO M TIPOXOJIAIIEE Yepe3 cepeauHy 00KoBOTro pedpa.

10. B mnpaBuibHOM 4YETHIPEXYrOJIbHOW MNHUPAMHIE TIPOBECTH CEUYECHHE,
IPOXOJAIlee Yepe3 BEpIIMHY NMUpaMUAbl U NEPHEHAUKYISPHOE MIOCKOCTH
OCHOBaHHMSI.

11. B mpaBuibHON 4YeTHIPEXyrojbHOM MNHpPaMHUJIE TPOBECTH CEUYCHHUE,
IPOXOJIAIEe Yepe3 OJHY U3 CTOPOH OCHOBAHUS U CEPEAMHY BBICOTHI.

12. OcHoBaHME YETBHIPEXYTOJAbHOW mupamMuabl — poMO. Bepmunna
NUPAMUJIBI TPOEKTUPYETCS B IEHTP cuMMmeTpun pomba. [IpoBectu ceuenue,
MPOXOJISIIIEE Yepe3 BHICOTY OCHOBAHHUS, OMYIEHHYIO U3 TYIIOTO yIiia pomoa,
1 OOKOBOE peOpo, KOTOPOE MPOXOAUT YEPe3 ATY KE BEPIIUHY.

13. OcHoBanue nupamuasl — pom0O. BepiimHa nupaMusl IpOEKTUPYETCS B
BEpLIMHY ocTporo yria pomba. IlpoBectu ceueHue, mpoxoisiiee uepes
BEPILIKHY MUPAMUIBI U BBICOTY poMOa, OIYIIEHHYIO U3 TYIIOTO YIJIa.

14. B IMPsAMOYT'OJIbHOM ITapaJICICIIUIICAC IIPOBCCTH ANArOHAaJIbHOC CCUCHUC.

15. B npssMOyrosibHOM MapajuieJenuineae MpoBECTH CEYEHHUE, MPOXOASIIEe
4yepe3 CTOPOHY HH)KHEIO OCHOBAHMSA U IIPOTUBOIIOJIOKHYIO CTOPOHY
BEPXHEr0 OCHOBAHUSA

16. B npsiMoOil 4eThIpEXyTOJIbHOW NPHU3ME MPOBECTH CEYEHUE, IMPOXOASLIEE
4yepe3 JuaroHajdb HWKHEr0 OCHOBAHMSI M OJHY M3 BEpPIUMH BEPXHETO
OCHOBaHHMSI.

17. B npsAMOil 4EThIPEXYTrOJILHOW MPU3ME MPOBECTH CEUYEHHUE, MPOXOAAIIEEe
4yepe3 CTOPOHY HMKHETO OCHOBaHMS 1oJ yIiIoM 30° K OCHOBaHHIO.

18. B npaBHJIbHON HIECTUYTOJBHON ITPU3ME MTPOBECTU CEUEHHE, IIPOXOAALIEE
4yepe3 OJHY M3 CTOPOH HM)KHEIO OCHOBAHMS M IPOTHUBOIOJIOXKHYIO €U
CTOPOHY BEPXHETO OCHOBAHHSI.

19. B npsAMOyroinsHOM IMapajuleieuIIee TOCTPOUTh CEUEHHUE, TPOXOAIIEE
4yepe3 OJHY U3 CTOPOH HHYKHETO OCHOBAHUS U OJIHY U3 BEPILHMH BEPXHETO.

20. B npsMoyroiasHOM Mapajuielsienuieie TOCTPOUTh CeYeHHUE, MPOXOAsIIee
yepe3 OAHO U3 €ro pebep MW TOUKY TMEpeceueHus AuaroHasieu
IPOTUBOJIEKALLEH ATOMY peOpy I'paHHu.

21. B npaBuwibHOW WIECTUYTOJILHOM MHUpaMuie TMOCTPOUTh CEUYECHHE,
IPOXOJIAILEE Yepe3 BEPIIUHY U OOMBIIYIO JUArOHAIh OCHOBAHUS.

22. B npsiMOM LWJIMHJIPE IOCTPOUTH OCEBOE CEUCHHE.

23. B npaBuibHOW IIECTHUYTOJBHOW TMpU3ME TOCTPOUTH CEUYEHHE,
npoxojdilee yepe3 OOJbIIYI0 MaroHajlb HUKHETO OCHOBAaHUS M OJHY U3
CTOPOH BEPXHETO.
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II. OGecneunth TMOCTOSHHYIO 3aKpacky ooOsactu (Kpyra, JJUIMIICA, CEKTOpa,
TpPEYyroJibHUKa, MPSMOYTOJbHUKA, MHOTOYTOJBHHUKA) C BO3MOYKHOCTBIO BBIOOpA W3
ComboBox:

- BUJ1a QUTYPBI;
- LIBETA 3aJIMBKH;
- BUJ1a KHCTH.

1. 3arpy3uts u3 (aiina unu 6ydepa oOMeHa pUCyHOK, 00€CIIEUUTDh €ro JOPHUCOBKY
pa3HBIMU IIBETAMH M BO3MOXXKHOCTH COXPAaHEHHUs pUCYHKa B (aiiine wiu Oydepe
oOMeHa.

IV. OOecneuntps mnepemMenieHue Ha (POpPME HECKOIBKHX PUCYHKOB (KayKIbIi
NEPEMEIIACTCs] O OMPEJCICHHOMY 3aKOHY) M PEakUui0 Ha HX BO3MOXHOE
nepeceyeHue.

OOBEKT PpPHUCYHOK peanu3oBaTh uepe3 COOCTBeHHbIM Kiacc. Ilpegycmorpers
BO3MOYKHOCTD JI00aBJIeHUE 00bEKTa PUCYHOK Ha (popMy.
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TEMA 11. OPTAHU3ALIUS MHOTI'OITOTOYHBIX
MNPUJIOXKEHUMN.

JlaGoparopHasi padora Ne 15

Heab u mopsaaok padoTsl
L{enb paboThl — H3y4E€HHE OpraHU3al[MM MHOTOIIOTOYHBIX IPUIIOKEHUH.

[TopsinoK BBIMIOIHEHUS paOOTHI:
CaMOCTOATENBHO MPOpPadOTaTh TEOPETHUYECKUE OCHOBBI IO OpraHU3AlMU

MHOTOITIOTOYHBIX HpHJ’IO)KCHPIﬁ.

BeimonsuTh 3aJaHuc.

3amanue

l.

N

Peanuzyiite nocienoBaresibHyt0 00padOTKy 2JI€MEHTOB BEKTOpa, HaIpUMED,
YMHOXKEHHE 3JIEMEHTOB BEKTOpa Ha 4YHCIIO. YHCIIO 3J€MEHTOB BEKTOpa
3agaercs napaMmeTpoM N.

Peanu3zyiite MHOrONOTOYHYIO 00paOOTKY 3JIEMEHTOB BEKTOPA, UCIOIB3YS
paslereHue BEKTOpa HAa pPAaBHOE YHCIO NIEMEHTOB. YHCIO ITOTOKOB
3amaercs napamMmeTpom M.

Beimonnute ananu3 3¢G@GEKTUBHOCTH MHOTOMOTOYHOM 00pabOTKH Ipu
pazHeix mapamerpax N (10, 100, 1000, 100000) u M (2, 3, 4, 5, 10).
Pesynbrarel npeactaBpTe B TaOIMUHOM hopme.

Boimonnute ananu3 3¢GQEKTUBHOCTH MpPH YCIOKHEHUH 00paboTKu
Ka)KJIOTO 3JIEMEHTa BEKTOPA.

Uccnenyiite 3pPexTuBHOCTh  pa3fesieHuss [0  JHUala3oHy Ipu
HEPABHOMEPHON BBIYHCIUTEILHON CIOKHOCTH OOpabOTKHA 3JIEMEHTOB
BEKTOpA.

Uccnenyiite 3pPpexkTuBHOCTh mapajuiean3Ma IpU KPyrOBOM pas3zesieHUH
anieMeHTOB BekTopa. CpaBHuTEe C 3(G(GEKTUBHOCTBIO pa3lielieHus Mo
JMana3oHy.

Meronnyeckue yka3aHus

B pabote uccnemyercs 3pPpekTHBHOCTD pacmapasieIuBaHus HE3aBUCUMOMN

00paboOTKN 3JeMEHTOB BekTOopa. B mepBoMm 3amaHuu B KadecTBe 00pabOTKU
MOXKHO BBIOpaTh TO WJIM WHOE MaTreMaTH4eckoe MpeoOpa3oBaHUE SIIEMEHTOB
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BEKTOpA:

for(int i=0; i<a.Length; i++)
b[i] = Math.Pow(a[i], 1.789);

MHoromnorouHass 06paboTka peanusyercsi ¢ momoiibio o0bekToB Thread.
Ha wMHOrosimepHoii cucreme MHOTONOTOYHAss 00paboOTKa TPHUBOAUT K
napaiyIeIbHOCTH BhITIOTHEHUS. Kimacchl uist paboThI C TOTOKaMH PacIioIOKEHBI B
npoctpaHcTBe uMeH System.Threading.

Jnst co3manus MOTOKA HEOOXOIMMO YKa3aTh MMs pabodyero MeTona MmoToka,
KOTOPBI MOXET OBITh pEaH30BaH B OTICIBHOM KJIacce, B IJIAaBHOM KJIacce
IPUIIOKEHUS] KaK CTaTMYECKHH METOJ WM B BHJE JsIMOma-BeIpaxkeHus. Mertox
NIOTOKa JTMOO HE MPUHUMAET HUKAKHX apTyMEHTOB, JIMOO NMPHUHUMAET apryMEHT
Tuna object. 3amyck MOTOKa OCYIIECTBISETCS BRI30BOM MeTona Start.

class Program

{
static void Run(object some data)
{
int m = (int) some data;
b
static void Main()
{
Thread thr = new Thread(Run);
thr.Start(some data);
b
b

JloxknaTbest 3aBepileHust paboThI MOTOKOB MOKHO C IIOMOIIBI0 MeTozAa Join:

thrl.Join(); thr2.Join();

B ¢yHKIMU MOTOKAa HEOOXOAMMO MPENYCMOTPETh BO3MOYKHOCTh
pa3OueHus auamna3zoHa

0.. (N-1)na uncno notoxoB nThr. [Ipu 3amycke nmoToka B KauecTBEe apryMeHTa
nepenaeTcst 100 «MHAEKC MOTOKay, ONPEAeIIONni 00J1aCTh MaCCUBA, KOTOPBIN
oOpabarpIiBaeTCs B JaHHOM
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ITIOTOKE, JINOO HAYaIbHBEIN U KOHEUHBIN WHICKCHI MacCHBa.

.

MHOronoTouHoe BBIIIOJIHEHUE OyAeT MNapajyieNbHbIM IpU HaJIUYUU B
BBIUMCJIMTEIPHOW CHUCTEME HECKOJIBKUX IIPOLIECCOPOB (sdep Mpoleccopa).
Hucno nporeccopoB MOXKHO y3HATh € IMOMOIIbIO CBOWCTBA:!

System.Environment.ProccessorCount;

[TapanienbHOe BBIMOJHEHHWE BBIUYMCICHUN TaKKe MOXKHO PEan30BaTh C
nomotiblo kiaccop Oubmmorekn TPL (Task Parallel Library). Kinaccer
OoubmuoTekn pacmnojiararorcsi B mpoctpaHcTBe uMeH System.Threading.Tasks.
[TapamiensHOe BBIYMCIICHUE OTEPAIMA HAJ SJIEMEHTAMU ITMKJIA BBIMTOITHSIETCS C
nomoInpto merona Parallel.For:

Parallel.For(0, a.Length, 1 =>
{ b[1] = Math.Pow(a[i], 1.789); });

Jns aHann3a MpOM3BOAUTEIBLHOCTH MOCIEA0BATENBHOIO U NapaJUIEIbHOTO
BBITIOJTHEHU S MOYKHO MCIIOJIB30BaTh niepemMeHHbie Tuiia DateTime. Hanpumep,

DateTime dt1, dt2;

dtl = DateTime.Now;

// Bvl306_swiuuciumenvroti_npoyeoypul;

dt2 = DateTime.Now;

TimeSpan ts = dt2 — dtl;

Console.WriteLine(“Total time: {0}, ts.TotalMilliseconds);

Tax)ke MOYKHO HCITOJIb30BaTh 00BEKT Stopwatch mpocTpaHcTBa
System.Diagnostics:

Stopwatch sw = new Stopwatch();

sw.Start();

// Bv1306_swiuuciumenvroti_npoyeoypul;

sw.Stop();

TimeSpan ts = sw.Elapsed;

Console.WriteLine(“Total time: {0}, ts.TotalMilliseconds);
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[Ipyn olleHKE TPOU3ZBOJUTENBHOCTH HEOOXOAUMO Y4YeCThb, YTO BpEMs
BBITIOJIHEHUSI AJITOPUTMA 3aBUCUT OT MHOXECTBa mapaMmeTpoB. I[loatomy
JKeJIaTeIbHO OLEHUBATH CPEJIHEE BPEMs BBITIOJHEHHUS MPU HECKOIBKUX MPOroHax
aJTOpUTMAa, UCKIIIOYAs MEPBbI pa3orpeBatolIil IPOroH.

O} dexTuBHOCTh TapaLIETBHOTO0 aJIrOPUTMA CYIIECTBEHHO 3aBUCUT OT
AJIEMEHTOB MAaCCHBAa, YUCJIA MOTOKOB, CJIOXHOCTH MaTeMaThuueckod (GyHKUUU U
T.A. Clenyer y4yuThiBaTb, 4YTO NpPH MajIoOM OObEME JJIEMEHTOB MacCHBa,
HaKJIaJHbI€ PACXOJbl, CBA3aHHbIE C OpraHu3alyeldl MHOrOMOTOYHOM 00paboTKH,
MPEBBIIIAIOT BBIMTPHIII OT NapauieaIbHOCTH 00padoTku. [lpu nmocnegosareasHOM
BBINIOJIHEHUM  NPUMHUTHUBHOM  IUKIWYECKOM  00paboTKH  ObICTpOJEHCTBUE
JIOCTUTAETCS 3a CUET ONTUMAIBLHOTO UCIIOJIb30BAHUSI KAII-TTAMSTH.

Boimonasisi aHanm3 3aBUCUMOCTH  OBICTPOJEHCTBUSI OT YHCIA ITOTOKOB,
CJeAyeT YUYUTHIBATh YUCJIIO fAJIep Mpolieccopa. YBEIWUYEHUE YUCia OTOKOB CBEPX
BO3MOXKHOCTEH BBIYUCIUTEIIBHOW CUCTEMbI TPUBOAUT K KOHKYPEHIIMHU IMOTOKOB U
YXYAIIEHUIO OBICTPOACHCTBUS.

VYenoxxHeHnne 00padOTKH AIIEMEHTOB MacCUBa MpeJiaraeTcs peajin3oBarhb C
MOMOIIBIO BHYTPEHHETO 1uKia. Hanpumep,

for(int 1=0; 1<a.Length; i++)

{
// O6paboTKa i-3IeMeHTa
for(int j=0; j <K j++)
b[i] += Math.Pow(a][i], 1.789);
b

K — mapameTp «cnoxHocTy. YBenuuusas napametp K, HabmronaeM noBbIIIeHNE
3¢ PEeKTUBHOCTH TapasIeIbHON 00padOTKH TPU MEHbIIIEM 00beMe MacCHBa
YHCell.

B paccMmorpenHbIX BapuaHTax 0OpaOOTKHM BBIYMCIUTEIbHAS Harpys3ka Ha
KQKI0W WTEepalud OTHOCHUTEIbHO OAMHAaKoBa. B  curyamusx, Koraa
BBIUMCIINTENIbHAS HAarpy3Ka 3aBUCUT OT MHJEKCa AJIEMEHTa, pa3/ieJieHHe MacCcuBa
10 PaBHBIM JHAara3oHaM MOXET ObITh He 3(pdexTruBHO. PaccmoTpum cienyromiuii
BapHaHT 00pabOTKU:

for(int 1=0; 1<a.Length; i++)
{
// ObpaboTKa i-37eMeHTa
for(int j=0; j <1; j++)
b[i] += Math.Pow(a[i], 1.789);
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}

BoruncnutenpbHass Harpy3ka npu  00pabOTKe 1-3JIEeMEHTa 3aBHCHUT OT
uHaekca 1. OOpaboTka HayaldbHBIX 3JIEMEHTOB MAacCHBa 3aHMMAeT MEHBbIIEe
BpEMs 110 CPaBHEHHIO ¢ 00pabOTKOM MOCIEIHUX 3JIeMEHTOB. Pa3nenenue JaHHbIX

10 TMana3oHy MPUBOAMUT K HecOaTaHCUPOBAHHOMN
3arpy3Ke MOTOKOB M CHHKEHHIO Y(PPEKTUBHOCTH pacrapasieTuBaHUs.

v

S

jpoonoooes=-

e

OpHuM H3 MOAXOMOB K BBIPABHUBAHUIO 3arpy3Kd IOTOKOB SIBJISIETCS
IPUMEHEHUE KPYroBOil JeKOMMOo3uIuu. B ciydae AByX MOTOKOB MOJy4YaeM
TaKyl0 CXEMy: MNEpBbIi MOTOK 00pabaThIBa€T BCE YETHBIC 3JIEMEHTHI, BTOPOMU
NOTOK 00pabaTblBaeT BCE€ HEUYETHbIE OJJIEMEHThl. Peanusyiite KpyroByio
JIEKOMITO3UIIMIO /111 HECKOJIBKUX MOTOKOB (0OJbIIE ABYX).
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TEMA 12. OCHOBBI A3bIKA PYTHON.
JlabGoparopHasi padora Ne 16

1. Ieap 1 mopsAAoOK padoThI

[leas paboOThI — Ha4YaJIbHOE WM3YyYEHHE CPEINCTB PAbOTBI CO CHUCKAMH U
CTpOKaMmu B si3bIke [ IUTOH.

[Topsinok BBITIONHEHUS paOOTHI:

CaMocTOsTeNIBHO — MPOpPadOTaTh TEOPETHUYECKUE OCHOBBI IO  SI3BIKY
nporpammMupoBanusi [IUTOH, BBITIONHSSA YKa3aHHBIE B TEKCTE IPUMEPHI.

BrinonHuTs MHAUBUAYATBHOE 3aJaHUE.

BrlnonHenre 3ajaHuii MOXHO OCYIIECTBISITH B CpElA€ MHTEPIIPETaropa,
MO3BOJIABIIIEH MMOIIATOBOE BBHIMOJIHEHUE KOMaH/I.

2. Kparkas Teopust
2.1 Cuouckn

Cmucku B IIuToHE SBISAIOTCSA OJHUM H3 OCHOBHBIX THIIOB JdaHHBIX. Hx
HCIIOJIB3YIOT AJIA I'PYHIIMPOBAHUSA BMECTC HCCKOJIBKUX 3HAYCHUH U 0603H8H&IO’]; KakK
CIIMCOK 2JICMCHTOB, Pa3ACICHHLIX 3alIAThEIMU, 3aKJIFOYCHHBIN B KBaApaTHLBIC CKOOKH.

2.1.1 OOmee moHsiTue 0 padore o CNUCKAMHU
CoznaauM OTHOPOJHBIN CIMCOK U3 LEbIX Yucen (TUll integer):

>>> b = [100, 1, 3, 4, 1234]
>>>

Vo6eaumcs, 4To MBI JIEHCTBUTEIBHO €ro CO3/1aJIN:

>>> b
[100, 1, 3, 4, 1234]

AHaJOTUYHBIM 00pa30M CO3JaUM OJHOPOAHBIN CIHUCOK W3 YHCEN C
raBaroneit 3anston (tum float):

>>> ¢= [1.0, 3.14, 2.71]
>>> ¢

[1.0, 3.1400000000000001, 2.71]

Jlanee co3gaauM OAHOPOIHBIA CIHCOK 3JIEMEHTAMH KOTOPOro OyayT
SBJISITHCSI CTPOKOBBIE ITIEPEMEHHBIE
(Tum string):
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>>> rgb = ['red', 'green', 'blue']
>>> rgb
['red', 'green', 'blue']

He 065138,TCJ'II>H0, YTOOBI DJIEMEHTHI CITUCKA OBLIIH OJHOI'O THUIIA.

>>> a = ['cat, 'dog', 'fish', 1, 2, 33, 8.0]
>>> g
['cat', 'dog', 'fish', 1, 2, 33, 8.0]

2.1.2 Hymepaunmus 3jeMeHTOB cniicka. Cpe3bl. MHOrOMepHbIe CIIUCKH.
Hymepauus 31eMeHTOB

Bce anemeHTsl cnivicka MpoHyMepoBaHbl. B 00IeNpUHATON TEPMUHOIOTUU
HOMEp AJIEMEHTa CIMCKa HAa3bIBAETCS MHAEKCOM. YCJIOBHMCS Ha3blBaTh HaAuallo
CIHCKa (CaMbIi JIEBBIN AJIEMEHT) "TONIOBOM", a KOHEll (CaMbli MPaBBIM JIEMEHT) -
"xBocTOM".

Hywmepanus snemMeHToB criucka HaunHaeTcs ¢ Hyas. Hanpumep, s crivcka
a U3 IPEIbIIYILIEro pa3aena:

>>> g
['cat', 'dog', 'fish', 1, 2, 33, 8.0]
>>> a[O]

'cat’

>>> a[2]

'fish'

>>> a[3]

1

Homep anemeHnTa cricka MOXKET ObITh U OTpUIIATeIbHBIM. B 3TOM cityuae -
JIEMEHT "MHUHYC OJIMH" - 3TO XBOCTOBOW, MOCIEIHHUI AJIEMEHT CIHCKA, "MHUHYC
nBa' - 3TO MPEIOCIeHN, "BTOPOl C XBOCTA" 3JIEMEHT:

>>> g
['cat', 'dog', 'fish', 1, 2, 33, 8.0]
>>> a[—l]

8.0

>>> a[-2]

33

K KaXKJI0MY OJICMCHTY CIIMCKAa MOXKHO O6paTI/ITCH I10 €TI0 UHACKCY:
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>>> b

[100, 1, 3, 4, 1234]
>>> b[0] = 1

>>> b

[1, 1, 3, 4, 1234]
>>> b[3] = b[4]
>>> b

[1, 1, 3, 1234, 1234]

Cpe3bl.

Crucok MOXET OBITh pa3[eieH Ha HECKOJbKO 4acTed. DTo JAenaeTcs ¢
MOMOIIBI0 Tak Ha3biBaeMbIX '"cpe3oB". s Toro, 4TtoOBI OCYIIECTBUTH Cpe3
cleyeT yKa3aTh Ha3BaHUE CIHMCKAa M B KBaJPATHBIX CKOOKax IMOCJE HEro yka3aTh
HayaJIbHbI U KOHEUHBIN AJIEMEHT cpe3a:

>>> g

['cat', 'dog', 'fish', 1, 2, 33, 8.0]
>>> a[1:4]

['dog', 'fish', 1]

[Ipu cpe3e cnucka yaoOHO MBICIEHHO HYMEpPOBAaTb HE JJIEMEHTHI, a
OPOMEXYTKH (MHTEpBajbl) MEXIYy HHUMH. OJTO OYEHb YAOOHO IS yKa3aHUs
IPOU3BOJIBHBIX Cpe30B. llepen HyneBbIM (IO HMHAEKCY) 3JEMEHTOM CIIMCKa
npomMexyTok umeer Homep 0, mocne Hero - 1 m Tak nanee. OTpuuarelbHbIC
3HAYEHUSI OTCUUTHIBAIOT POMEXKYTKH C KOHIIA CTPOKH.

>>> g

['cat', 'dog', 'fish', 1, 2, 33, 8.0]
>>> a[2:3] ['fish']

>>> a[2:2]

[]

>>> a[2:5] ['fish', 1, 2]

OOparuTe BHUMaHHWE Ha TO, 4TO M a[2:2] ObUT MOJYYEH MMYCTOM CIHMCOK
(3TO JIOTUYHO - €CIIU CPEe3 CIUCKA HAUMHACTCS U 3aKAaHUMBAETCS B OJHOM U TOM XK€
MHTEPBAJIE - 3TO IIYCTOM CIUCOK).

Ecnu nmo wnm mocne nBOETOUMS HE YKa3bIBACTCSl WHICKC, MHTEPIIPETATOP
[IuToHa UCTONKOBBIBAET 3TO KaK yKa3zaHue "0 koHua crucka'. [Ipumep:

>>> a[:5]

['cat', 'dog', 'fish', 1, 2]
>>> a[3:]

[1, 2, 33, 8.0]
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BioxenHbie (MHOTOMEpPHbIE) CITUCKHU

CHucok JOMyCKaeT, 4To €ro 3JIE€MEHTOM MOXKET OBbITh JIPYroil (BIO>KEHHBIN)
CITUCOK:

>>>m = [1I, 2, ['a', 'b', '¢'], 3, 8, 14]
>>> m[O]

1

>>> ml1]

2

>>> m|2]

[a, b, '¢]

>>> m[3]

3

Obpamume 6Humanue, 910 m[2] - 310 crucok ['a', 'b', 'c'] neaukom.

Kak oOparutcst K 0OIHOMY U3 3JIEMEHTOB 3TOTO BIOKEHHOTO crircka? HyxHo
yKa3arhb €Ile OJIMH, JONOJHUTEIbHbIN HHAEKC:

>>> m
[13 2) ['a" 'b') 'C']7 33 8) 14]
>>> m[2]

[vav, lbl, 'CV]

>>> m([2][0]

Q!

a

>>> m[2][1]

Vb'

>>> m[2][:2] ['a', 'b']

2.1.3 JleiicTBUA CO CIUCKAMMU
Crnucku TOmyCKaloT JBa TUIA JTEUCTBUN - KOHKATCHAIIMIO W Pa3MHOKCHHE

(mynmprurMKanuio).  KoHkareHanus  o0O3HAa4aeT  CKIEWKY  CIHCKOB U
OCYUIECTBIISIETCS CJIETYIOINUM 00pa3om:

>>> gl = [1, 2, 3, 4]

>>> g2 = [10 20 30 40]
>>> §3=[a, b, 'c']

>>> gk = s1+ s2+ s3+ [2, 2]
>>> gk
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[1, 2, 3, 4, 10, 20, 30, 40, 'a', 'v', 'c', 2, 2]

Pa3smHOXEHHE CIIMCKOB OCYHICCTBIICTCA C IIOMOIIBIO 3HAKA YMHOKCHHUSA !

>>> gl

[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 MeTonbl padoThI CO CIMCKAMH
JlnHa cnucka

®dyukuus len(crnucok) - onpeaeseT JIMHY CIUCKA, YKa3aHHOI'O B KaueCTBE
apryMeHTa:

>>> sp=[1, 3, 3, 4, 5, 67, 7, 1, 1]

>>> Sp

(1,3, 3,45 67,7, 1, 1]

>>> len(sp)

9

>>> sp[1:]

3,3, 4,5 67,7, 1, 1]

>>> len(sp[1:])

8

>>> gp[:4]

[1, 3, 3, 4]

>>> len(sp[:4])

4

>>> sp[1:4] [3, 3, 4]
>>> len(sp[1:4])

3

FeHepaunﬂ CIIUCKaA C¢ MOCJea0BareJibHbIMA HOMEPaAMHU

Oyukuus range(N) oTBedaeT 3a TeHepaluio crnucka u3 N 3IEeMEHTOB
apupmeTnyeckoil mnporpeccuu. HamomuHaeM: cyeT 3JIEMEHTOB HaYMHAETCS C
HYJIS:

>>> range(10)
[0, 19 29 3, 4, 59 69 79 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 MOKHO yKa3aTh Ha4aJIbHbBIA 3JIEMEHT NPOTPECCUM:

>>> 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]

Tak:xe MOXXHO YKa3bIBaATb Ha4aJIbHBIM AJIEMECHT U IIar IMPpOrpeCCuMu:

>>> range(5,10,2) [5, 7, 9]
>>> range(15,40,5)
[15, 20, 25, 30, 35]

Obpamume eHumanue: 9acTo (QyHKIUs range() MCHOJIb3YeTCS B CBSI3KE C

¢yukuueit len() - 4ToOBI CO31aTh HYMEPOBAHHYIO IMOCJEI0BATENILHOCTh CIIUCKA.
OTO MOXKET 3HAYUTEIBHO yIpouiaTh paboTy ¢ 00pabOTKON CIUCKOB:

>>> gk

[1, 2, 3, 4, 10, 20, 30, 40, 'a', 'b', '¢', 2, 2]
>>> range(len(sk))

[0, 1, 2, 3,4, 5,6, 7,8, 9, 10, 11, 12]

B nanbheiiiem OyayT npuBeIEeHb TPUMEPHI UCTIOIB30BAHUS TAKOW CBSI3KU

B IIMKJIaX 00paOOTKH CITHCKOB.

JoGaBieHune 3jIeMeHTa K CIIUCKY

HpI/ICOCI[I/IHeHI/Ie 9JICMCHTA K CIHHCKY OCYHICCTBIICTCA C IMOMOIIbBIO

¢yukuun append(). OOparutre BHUMaHHE Ha TO, KaK 3Ta (QyHKIUS UCIIONb3YETCS B
IPUBEICHHBIX HUXKE PUMEpax:

>>> k = [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 cucKa

CopTupoBKa CHHUCKAa OCYIIECTBISICTCS C TOMOIIBI0 (QyHKIuU sort() u
reverse(), KOTOpble OTCOPTUPOBBIBAIOT CIIMCOK MO MOPSAKY:

>>> gk

[1, 2, 3, 4, 10, 20, 30, 40, 'a', 'b', '¢', 2, 2]
>>> sk.sort()

>>> gk

1, 2, 2, 2, 3, 4, 10, 20, 30, 40, 'a', 'b', 'c']
>>> sk.reverse()

>>> gk

['¢', 'b', 'a', 40, 30, 20, 10, 4, 3, 2, 2, 2, 1]
JlobaBy1eHMe 3JIEMEHTOB B CIIHCOK

CymecTtByer crnenuanbHas ¢GyHKous insert(i,n), KoTopas mg00aBiIsIeT
AJIEMEHT N B WHTEpBaj 1 (eciu BBl 3a0BUIM YTO TAaKOE€ WHTEPBAJ - MEpEeUUTANTE
paznen "Cpesbl"):

>>>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, 'a', 7, 2, 2, 6, 13, 1, 23, 2, 7]

Tak>xe MOKHO 000UTHUCH U 0€3 ATOM (DYHKIIMU - UCIIOJIB3Ys cpe3bl. BcTraBum
BO BTOPOI MHTEPBAJI CIKCKA a CTPOKOBYIO IepeMeHHyo 'b':

>>> g
[1, 7, 1, 'a', 7, 2, 2, 6, 13, 1, 23, 2, 7]
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>>> a= a[:2] + ['b'] + a[2:]
>>> g
[1, 7, v, 1, 'a", 7, 2, 2, 6, 13, 1, 23, 2, 7]

OOparute BHUMaHue: 'b' BCcTaBisieTcsl B CIIMCOK HE caMo 1Mo cebe, a BUe
OTJICJIbHOTO 3JieMeHTa- cnucka ['b']. B mpoTuBHOM ciiydyae MOXHO TMOJYYUTH
OIIIHOKY:

>>> a= a[:2] + 'b' + a[2:]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: can only concatenate list (not "str'") to list

YnajeHue 3JIEMEHTOB U3 CNIHCKA

3a YAAJICHHUEC DJJIECMCHTOB M3 CIIMCKa OTBEYACT KOMaHJa del. Ona moxer
HCIIOJIB30BAaTbCA KaK JId yAAJICHHUA OAHOTO M3 DJIEMCHTOB, TaK M JJId YAAJICHUSA
OEJIbIX q)paFMCHTOB CIIMCKa, KOTOPLBIC 3aJ1a0TCA € IIOMOIIBIO CPC30B:

>>>a=1[7,"0, 1, ', 7, 2, 2, 6, 13, 1, 23, 2, 7]
>>> g

[7, b, 1, 'a", 7, 2, 2, 6, 13, 1, 23, 2, 7]

>>> del a[0]

>>> g

[b', 1, 'a', 7, 2, 2, 6, 13, 1, 23, 2, 7]

>>> len(a)

12

>>> del a[10:]

>>> g

['b, 1, 'a', 7, 2, 2, 6, 13, 1, 23]
>>> del a[4:6]

>>> g

['b', 1, 'a', 7, 6, 13, 1, 23]

IHoacyer 371eMEHTOB B CIIMCKe
®yHkuus count() TPOU3BOAMT MOACUYET HIEMEHTOB B CIIUCKE:

b=[1,6,3,3,4,9,2,3,4]
b.count(3) 3

b.count(1) 1

b.count(4) 2

b.count(-1) 0
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B MNOoCJIICAHEM ClIy4dac OBLT 3aJaH 2JICMCHT, KOTOpBIﬁ OTCYTCTBYCT B CIIMCKC -
II0OTOMY B Ka4C€CTBC pE3ylibTara OBL1 IMOJIYYCH HOJIb.

ITouck BXOKIE€HHA B CIIMCOK IEPBOI0 3JICMECHTA

3a TOWCK BXOXICHHS B CIIMCOK IEPBOTO DJIEMEHTAa OTBeYaeT (PyHKIUA
index():

>>>b =11,6, 3, 3,4, 9, 2, 3, 4]
>>> b.index(3)

2

>>> b.index(9)

5

Ecnu anemMeHT oTCyTCTBYET - OyAeT BblIaHa OLIMOKA:

>>> b.index(-1)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: list.index(x): x not in list

YianeHue U3 CIMCKA 3JIEMEHTOB C 3aJaHHBIM 3HAYEHHEM

Oynkuus remove() yaanasieT U3 CIUCKA NEPBOE BXOXKIACHUE 3JIEMEHTa C
3a/IaHHBIM 3HAYECHHUEM:

>>>b =11, 6,3, 3,409, 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]
>>> b.remove(3)
>>> b

[1, 6,4, 9, 2, 3, 4]
>>> b.remove(9)
>>> b

[1, 6, 4, 2, 3, 4]
2.2 Crpokxu

2.2.1 OOmee moHsiTue 0 padore o CTPOKAMU
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CrpoxoBbie miepeMeHHbIC B si3bike [IuTOH 0003HAYAIOTCSI OMMHAPHOW MO0
JIBOMHOM KaBhIUKaMU. MOYKHO UCHOJIBL30BATh JH000€ U3 dTUX 0003HAYEHHI:

>>> g = 'string 1'
>>> g

'string 1'

>>> g = "string 1"
>>> g

'string 1'

>>> s = "string 2"
>>> g

'string 2'

Ecnu nepemenHas 3aHMMaeT OOJIbIIE OJIHONW CTPOKH - MOKHO UCIIOIb30BaTh
Uisi ee O0O3HAYeHUs TPOWHBbIE KaBbIYKU. B TPUBEAECHHOM HUXKE MpUMEpe
TPOETOYMSI HE BBOSTCA:

>>> g= """
... first line
... second line
... third line

1

>>> g
"nfirst line\nsecond line\nthird line\n'

OOparuTe BHUMaHWE, YTO BBEICHHAs IIEPEMEHHAs BHITSHYTa B OJHY
JUHUI0, Pa3OUTyr0 Ha ab3albl C MOMOIIBIO CIIEIICMMBOJIA \n, 0003HAYAIOIIETO
KOHEIl CTpoku. YToObI TOCMOTpeTh IepeMeHHylo 'c ab3amamu" criemyer
HCIIOJIb30BaTh KOMaHy print:

>>> print s

first line
second line
third line

Korma HyXHO HaOparh OYEHb JIMHHYIO OJMHOYHYIO CTPOKY - MOXKHO
HUCIOJIL30BaTh CUMBOJI "0OdKCcdII" -
\ - "oOpaTHbBIN 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 MECTOHAXOXJEHuUe Mpobena mnepea oOpaTHBIM
CIIDILIEM.

CrencumMBoOJIbI

C omHMM U3 CHEICUMBOJIOB MBI YK€ CTAJIKUBAIUCH B MPEIABIIYIIEM paszieie
- 370 \n - CHMBOJI TIEpeBO/Ia CTPOKU. Tak e OYEeHb PaCIPOCTPAaHECHHBIMHU
CHUMBOJIAMU SIBJISIIOTCS \t - CUMBOJ TaOymsIiud, \r - CHMBOJI BO3BpaTa KapeTKH, \a -
bell (3BoHOK). OOparuTe BHUMaHHE Ha TO, YTO YTOOBI YBHUJETH CHMBOJIBI "B
JeHCTBUU", HY)KHO pacriedatarb NEpPEeMEHHYIO C TIOMOIIBI0 KOMaHJbI print, a B
OOBIYHOM pEeXHME OOpalIeHHUs CIEICMMBOJBI TIOKA3bIBAIOTCA KaK OHU €CTh -
YTOOBI UMHU OBLJIO YIOOHO MaHUITYJIUPOBATh:

>>> 7z = 'new line\ndemo'
>>> 7

'mnew line\ndemo'

>>> print z

new line

demo

>>> 7z = 'tabulation\tdemo'
>>> 7

'tabulation\tdemo'

>>> print z

tabulation demo
JKpaHMPOBAHUE CIIEICMMBOJIOB

Eciu HeoOxoauMo omepupoBaTh CO CTPOKAaMH B KOTOPBIX €CTh CHMBOI
"Ookcipm" - 3TO MOXKET BBI3BaTh npobiembl. Hampumep, Takas cUTyalusi MOXKET
BO3HUKATh, NpU yKazaHWW nyTted B (aitmoBeix cuctemax fat32 wim ntfs
(uctionb3yemsbix B cemerictee 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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3neck wuHTeprperarop IluToHa moOCYMTam KyCOYKH CTpOK \t w \n -
CUMBOJIaMU TaOyIISIIMM M HOBOH CTPOKH COOTBETCTBEHHO. UTO TPUBEIO K
oImuOKaMm.

Yto0Obl TAaKOTO HE TMPOUCXOTUIIO - OIKCIIIT HEOOXOAMMO SKPAHUPOBATh. JTO
JIeNIaeTCs C MOMOIIBI0 BTOPOTO O3KCIAIIA, KOTOPHIM SKpAaHUPYET HCIIOJIB30BaHUE
nepBoro. Takum o0pa3om, eciau sl TUTOHA \n - 3T0 cuMBOJ new line ("HoBas
cTpoka"), To \\n - 3T0 MPOCTO CUMBOJI OFKCIIAIIA, 38 KOTOPBIM CIEAYET CUMBOJ N

>>> back = 'new line\ndemo'
>>> back

'new line\ndemo'

>>> print back

new line

demo

>>> back = mew line\\ndemo'
>>> back

'new line\\ndemo'

>>> print back

new line\ndemo

AHaI0ru4HO 3TO ﬂeﬁCTByeT AJI1 JpyTux CIiCiCUMBOJIOB!

>>> back = 'tabulation\tdemo'
>>> back

'tabulation\tdemo'

>>> print back

tabulation demo

>>> back = 'tabulation\\tdemo'
>>> back

'tabulation\\tdemo'

>>> print back
tabulation\tdemo

[Toatomy nipu ykazauuu myteid B OC MS Windows creyet ucmonb30BaTh
JIBOMHOM CJIDIII:

>>> path = "D:\\temp\\new_file.txt"
>>> path

'D:\\temp\\new _file.txt'

>>> print path

D:\temp\new _file.txt

31ech BCE B MOPSJIKE.
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Ecth eme oamH cmoco06. MOXXHO MOCTaBUTH TMEped KaBBIYKAMH CTPOKH
CTPOYHYIO OYKBY T - HAIIpUMEP

tak: r"D:\temp\new file.txt". D10 ykazanue mis IluroHa BocCHpUHUMATH
COJIEP’)KUMOE KaBbIUEK B hopMaTe raw - Kak €CcTh, 0€3 CIICIICUMOBOJIOB:

>>> path = r"D:\temp\new _file.txt"

>>> path
'D:\\temp\\new _file.txt'
>>> print path
D:\temp\new _file.txt

OTH HIOAHCHI PaOOTHI CO CTPOKaMU OyIyT BaXKHBI B JabHEHUIIIEM, KOT/Ia MBI
nepenieM K onepanusm ¢ daitnamu 1 paboToit B (hailioBOM cucTeMe.

Onukon

CrpouHas u nepeji KaBblukaMu, 0003HAYaIOIIMMU CTPOKY, YKa3bIBaeT Ha TO,
4TO JTa CTPOKA 3a/IaHa B
FOnukoze (mogpoOHee 3TOT Bompoc OyAeT pacCMOTPEH B JajbHEHIIIEM).

2.2.2 Hymepauusi cuMOBOJIOB cTPOKH. Cpe3bl

Hymepaums cTpoxk B 1I€0M aHAJIOTMYHA HYMEpPALMHU 3JIEMEHTOB CIIMCKA.
TobKO BMECTO 2JIEMEHTOB CIIMCKA B CTPOKE HYMEPYIOTCS CHMBOJIBL.

>>> br = 'lazy brown fox'
>>> br[0]

Vl'

>>> br[2]

>>> br5]
>>> br{4]

>>> br[-1]

!X'

>>> br[-2]

P

(¢
>>> br[-3]
f

OOparuTe BHUMaHUE HA TO, YTO CHEICUMBOJIBI \n, \t ¥ TaK Janee - C TOUYKH
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3pCHUS UHTCPIIPCTATOPA ABIAOTCA OJJMHOYHBIMH CHUMBOJIAMU:

>>> br = 'lazy\nbrown\tfox'
>>> br

'lazy\nbrown\tfox'

>>> print br

lazy

brown fox

>>> br[3]

[}

y
>>> br[4]

'\n'
>>> brf5]

>>> br[9]
>>> br[10]

>>> br[11]

Pabora co cpezamu, Tak k€ aHaJIOIM4YHa TOMY KaK 3TO OPraHU30BaHO Y
CIINCKOB, 3a TEM HCKJIIOYEHHEM, 4YTO HYMEPYIOTCA HE HMHTEPBAJIBI MEXIY
CIIUCKaMH, & HTHTEPBAJIBI MEXK/y CUMBOJIAMH CTPOKH:

>>> br = 'lazy brown fox'
>>> br[5:]
'brown fox'
>>> br[:4]

lazy'

>>> br[5:10]
'brown'

>>> br[-3:]
'fox'

2.2.3 Pabora co crpokamu. CKJieiika 1 pa3MHOKeHHUE

Pabora co cTpokaMu B 1I€JIOM aHAJIOTMYHA paboTeT CO CIMCKAMMU, 32 OAHUM
UCKJIIOUEHHUEM - CTPOKOBBIE IIEPEMEHHBIE HENb35 MEHSTh IIOCUMBOJIBHO. BmecTo
3TOT0 MOXHO HCII0JIb30BATh CPE3bl U ONEPALIUU CKICHKH.

CTpOKH AOIIYCKAIOT TC XK€ oOIepanuu, 4YTO KW CIIMCKH. C HMMH MOXHO
IMPOU3BOAUTDL OIICpAllU CKJICHKH:
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>>> 7z = "help"
>>>y = "me"

>>> X =zZty

>>> x

'helpme'

>>>x =z+ ""+y
>>> x

'help me'

AHanoruaao IMPOUCXOANTH OIICPaAlA PA3SMHOKCHUSA:

>>> 7% 3

'helphelphelp'

>>> y * 10
'memememememememememe’
>>>x =z+ """+ y

>>> X

'help me'

>>> x = (z+ "")* T +y
>>> x

'help help help help help help help me'
XOTsI MBI HE MOYXEM U3MEHUTH OTACNbHBIN 3JIEMEHT CTPOKU:

>>> br = 'lazy brown fox'
>>> br[l] = 'Z'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment

Msbl MOkeM paboTaTh CO CKJICHKOW W cpe3aMu Tak, 4TOObI JTOOUTHCS
HYXHOTO 3 dekra:

>>> br
'lazy brown fox'

>>> br = br[:1]+'z'+br[2:]
>>> br
'lzzy brown fox'

2.2.4 ®OyHKIUHU padOTHI CO CTPOKAMH

Jdnuna cTpoku
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®yukus len() padotaet ananorudHo GyHkiuu len() 17151 CIUCKOB:

>>> br = 'lazy brown fox'
>>> len(br)
14

Ilepexon OT YHCJI0BOI MEPEMEHHOM K CTPOKe U 00PATHO

®ynkiun str() (mepexon K cMMBOJILHOMY BHY), float() (mepexon k uuciy ¢
MJIaBAIOIEH 3ansTOMN)

u int() (mepexoq K IMeloMy YHUCIy) 00eCHeurMBarOT OIepalruyd MePexo0B
MEXIy THUTIAMH:

>>> a= "2010'

>>> g

2010

>>> int(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

IMosyuyeHue ascii-ko10B CHMBOJIOB

®yukmus ord() obecmeunBaeT moONydYeHHE ascii-koga cumBoia, chr() -
NOJTy4Y€HHE CUMBOJIA IO €T0 ascii-KOy:

>>> print chr(34)

>>> print chr(36)

$
>>> print chr(37)
%
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>>> ord('$")

36

>>> ord('@)
64

>>> ord('f")

102

>>> ord('z")

122

BBox ¢ ki1aBuarypsl

Oynkuust  raw_input('MpUBETCTBUE')  OCTAaHABIMBAECT  BBINOJIHEHHE
nporpaMMbl, I€4aTaeT NPHUBETCTBHE M JKIET BBOJA C  KJIABHATYPHI,
3aBepuiatonierocsi Haxaruem <Enter>. Ilpu sTtomM QyHKIMS BoO3Bpamiaer
HaOpaHHOE MOJIb30BATENIEM B BUJIE CTPOKHU:

>>> a = raw_input('Input please: ")
Input please: Please
>>> g

'Please’

Kak mpaBwmiio ucnons3yercs B couetanun ¢ ¢ynknuen int() mmu float(),
9TOOBI cpa3y mpeoOpa3oBaTh BBEACHHOE YHUCIIO B HY>KHBIN THIIL:

>>> 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. Bapuanrtsl 3aqaHuii
3.1 Chouckm

BapuanT cryaenTa onpezensercs o nocieaHeil mudpe B CIUCKe CTyACHTOB
B TpyTIIIE.

3amaiiTe mepeMeHHyIo spisok, B KOTOPYIO 3aHECUTE JIFOOBIE CEMb IEMEHTOB
13 CJIEYIOIEro Habopa JIaHHBIX (BRIOMPAETCS COIACHO BapUAHTY):
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CHOucok THEN HENEIN.

Hasanue mo0bIx ceMu (priibMoB.

Cnucok 13 ceMu JitoObIX Ha3BaHUN MECSIIEB.

Ha3Banue 11t00bIX ceMH CTpaH.

Cnucok U3 ceMu JIIoObIX Ha3BaHUM MPEIMETOB B PACIIUCAHUH.
Cnucok U3 ceMu JII0ObIX MPEAMETOB B BallIEeM PIOK3AKe.
Ha3Banue mo0ObIX cemMu yiuI] roposa.

Ha3Banue mo0ObIX ceMu ropojioB.

Ha3Banue mo0ObIx ceMu MapoOK aBTOMOOUIICH.

0.Ha3Banue nr00BIX CEMU J€TaNCH KOMITBIOTEPA.

RN WD =

OOmiee 3a1anue 1711 BCeX BAPDUAHTOB:

* Pacnieuaraiite nepBblid, TPETUNA, YETBEPTHIN, TTOCIEAHUN U MIPEATIO CIEAHUN
AIIEMEHTHI CIIHCKA.

* Paz0eiiTe ¢ MOMOIIBIO CPE30B CIIMCOK HA TPU YaCTH - B MIEPBOM YaCTU TPHU
aNIEMEHTa, BO BTOPOM - OIMH, B TPETHEH - TOXKE TPH.

 Co3maiiTe HOBBI CIIHCOK MNOZO_Spisok, B KOTOPHIN OBl B BUJE AIEMEHTOB
BXOAWJIM TPU YacTH W3 TPEABIAYIIETO 3adaHusi (TO €CTh MEepPBBIA 3JIEMEHT
mnogo spisok - 3TO TMOA-CIIUCOK M3 TEPBBIX TPEX 3IEMEHTOB CIHUCKa Spisok,
BTOPOH 3JIEMEHT - 3TO OIMH, CPEIHHI AJIEMEHT CIIHCKa Spisok u Tak gasee)

* [TomensiiTe MecTamMu EPBHIN U TIOCISTHUN HIEMEHTHI MNogo _spisok

* Jlo6aBBsTe K Mnogo_spisok ere ofauH, T000H IEeMEHT

» JloGaBere emie OAMH, JIOOOM OHIEMEHT K JOOOMY U3 MOACIHCKOB
mnogo_spisok

* Yoanurte U3 cnucka mnogo_spisok Bce 3JeMEeHTHI KpoMe MEPBOro

3.2 Crpoku

BapuanTsl 3aaHuii onpeaensaThes 0 HOMEPY B CIIUCKE CTY/ICHTOB:
1 Bapuant 1,21 3aganue.

2 BapuaHT 2,22 3aJaHueE.

3 BapuaHT 3,23 3ajaHue.

4 BapuaHnT 4,24 3anaHue.

5 Bapuasr 5,25 3a1aHue.

6 BapuaHTt 6,26 3a7aHueE.

7 BapuaHTt 7,27 3a1aHue.

8 BapuaHT 8,28 3a1aHue.

9 Bapuanr 9,29 3ananue.
10 Bapuant 10,30 3amanue.
11 Bapuant 11,31 3ananue.
12 Bapuant 12,32 3amanue.
13 Bapuant 13,33 3amanue.
14 Bapuant 14,34 3ananue.
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15 BapuanT 15,35 3ananue.
16 Bapuant 16,36 3a1anue.
17 Bapuant 17,37 3ananue.
18 Bapuant 18,38 3amanue.
19 Bapuant 19,39 3ananue.
20 Bapuanrt 20,40 3amanue.

1) Hanucate mporpammy, Kotopas mpeoOpa3yeT CTPOKYy TakKuM OOpa3oM, 4YTO
1udpel, KOTOPHIE HAXOMATCS B CJIOBE, MEPEHOCSATCS B KOHEI CTPOKU O3
W3MCHEHWS TIOPSIKA CIIEIOBAHUS OCTaIbHBIX CHMBOJIOB.

2) Hamucars mporpamMmy, KOTOpasi, €CJIH CTPOKAa HAYMHACTCS M OKAHUYMBACTCS
OJTHUM W TEM K€ 3HAKOM, BO BCEH CTPOKE 3aMEHSET ATOT 3HAK YETBEPTHIM
CHUMBOJIOM CTPOKH.

3) [lana cTpoka cocrosias U3 CJOB, pa3lelieHHbIX MNpoOenaMu (OIHUM HII
HECKOJIbKUMU). BBIBECTH CTPOKY COIEpIKalyIO 3TH K€ clioBa (pa3iesieHHbIE
OJTHUM TPOOEJIOM), HO PACIOJIOKEHHBIE B 0OPaTHOM HOPSJIKE.

4) Nana ctpoka cuMBOJIOB. [lJisi coxpaHeHUss €€ B CXaToM BHUJE HaWTH
MaKCUMAJIbHYIO TIOCJIEIOBATeIbHOCTh CHUMBOJIOB TMPOM3BOJBHON JIMHBI,
KOTOpAsi MOBTOPSIETCS, U 3aAMEHUTDH €€ CBOMM KOZIOM.

5) B crpoky S no0aBUTh HEOOXOIMMOE KOJIUYECTBO MPOOETOB Tak, YTOOBI ee
JUIMHA cTaja paBHa n. [Ipudem: mepem TEpBBIM CIOBOM TPOOENBI HE
N00aBIATh, MOCJE MOCIEAHETO CJIOBa BCE MPOOEbl yAAINUTh, JOOABICHHbIC
npoOebl PaBHOMEPHO pachpeneluTh MEeXay cioBamu. Ecmu mmuHa S
MPEBOCXOIUT N, YNATUTh S W3 BCE CJIOBA, KOTOPHIE HE YKJIAIBIBAIOTCS B
NMepBbIE N CHUMBOJIOB, a OCTaBIIYIOCS YacTh IMpeoOpa3oBaTh 110
BBIIICYKa3aHHBIM MPABUJIAM.

6) [lanuHapoMOM  Ha3bIBAIOT  IOCIEAOBATEIBLHOCTh CHMBOJOB, KOTOpas
YUTAECTCA KAK CJIEBA HAIpaBO, TaK U clpaBa HajaeBOo. HalTu BO BBEAEHHOU
CTPOKE MOACTPOKY-MAIIMHIPOM MaKCUMaJIbHON JJTUHBI.

7) BeiBectu coobmenne "MOXHO", ecnu u3 OykB BBEIEHHOW CTPOKH X
MOKHO COCTaBUTbH BBEJICHHYIO CTPOKY Y, MPHU YCIOBUU, YTO KAXKIAYI0 OYKBY
CTPOKM X MOXHO HCIIOJB30BaTh OJWH pa3; u cooOmenue "HEJIB35" B
IIPOTUBHOM CIIy4ae.

8) Ilo BBenénnomy umciioBoMy 3HaueHHI0 N (0 < N < 4000) BbIBECTH €ro
3alUCh B PHUMCKOW CHUCTEME CUWCIeHUs. Pumckas cuctemMa CUUCICHUS
ucrnonb3yet 7 mudp (I=1 V=5 X=10 L=50 C=100 D=500 M=1000).

9) Hana crtpoka cumBOJOB. HailTh C€JI0BO, B KOTOPOM YHUCIO Pa3IMYHBIX
CUMBOJIOB MUHHMMAJIbHO. ECIM Takux CIIOB HECKOJIBKO, HAWTH TEPBOE W3
HUX.

10) Jlana ctpoka cumBoJiOB. HailT KOJIMYECTBO CIIOB, COAEpM AIIMX
TOJILKO CHUMBOJIbI JIATUHCKOTO alihaBUTa, a CPEIU HUX — KOJIIMYECTBO CJIOB C
PABHBIM YHCJIOM TJIACHBIX U COITIACHBIX OYKB.
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11) Jlana ctpoka cuMBOJOB. HaliTu ci10BO, CUMBOJIBI B KOTOPOM HIIYyT B
CTPOTOM TOpSIKE BO3pAacTaHHsl UX KOAOB. EcCliM TakuxX CJIOB HECKOJBKO,
HaTH NIepBOE U3 HUX.

12) Jana cTtpoka cuMBoiOB. HalTh cJ0BO, cOCTOSIIIEE TOJIBKO U3
Pa3IMYHBIX CUMBOJIOB. ECIIM TakuX CIIOB HECKOJIBKO, HAUTH MEPBOE U3 HUX.

13) 3aMeHUTh B JaHHOW CTPOKE BCE BXOXKICHHUS TOJCTPOKM S Ha
MOPSIIKOBBIN HOMep BXxOxkJeHus. [loncTpoka s BBOAUTCS C KIaBUATYPHI.

14) bracunan ymmapropn agoBepen HMOHHAAAa3 MKOPTC OI YMEUIOYAEIC
YOULHUPII.

15) B cTpoke nepecTtaBuTh MECTaMU PSAIOM CTOSILIHE CIIOBA.

16) W3 cTpoku BbIpE3arh CJIOBA, CTOSIIME HA YETHOM MECTE.

17) B cTpoke ynanuThk Bce poOebl, a 3aTeM MOCe KaXI0u MATOW OyKBbI
BCTaBUTh 3HAK BOIPOCA.

18) [lepectaBuTh MECTaMU CJI0Ba B CTPOKe (TIEpBasi C MOCIEAHEHN U T.11.).

19) N3 cTpoku yaaauTh BCE BCTPEUAIOIIMECS CUMBOJIBI.

20) Bce ciioBa B cTpoke pacroiioXuTh B aipaBUTHOM MOPSIIKE.

21) [loncunTarh CKOJNBKO pa3 B JAHHOW CTPOKE BCTPEYAETCS HEKOTOpas
MOCJIEeI0BAaTEIbHOCTh OYKB, BBEJIEHHAS C KJIABUATYPHI.

22) B cTpoxke nocie Kaxk10ro cioBa BCTaBUTh 3aISTYIO.

23) Kaxxnoe ciioBo B CTpOKe pacnedararh ¢ HOBOW CTPOUYKH dKpaHa.

24) B ctpoke ynanuth mocienHiown OyKBy y CIIOB.

25) B cTtpoke Bce 3amsThie 3aMEHUTh TOYKOW, W NEPEN MEPBBIM CIOBOM
BcTaBuTh ciioBo STRING.

26) [ToncunTarh KOMMYECTBO CIOB M OYKB B 3TUX CIIOBaX B CTPOKE.

27) B cTpoke ynannTe Bce 3HAKU NPENUHAHUS.

28) C xnaBuaTyphl CUMTHIBACTCS CTpoKa coctosmas u3 mudp or 0 go 9.

Pa3outh ee Ha JBe YacTH, IMOJYy4YEHHBIE CTPOKM MpeoOpa3oBaTh K
LEJI0YUCICHHOMY THITY.

29) B cTpoke kaxaplii CHMBOJI 3aMEHUTh Ha COOTBETCTBYIOIIUNA €My KOJI.

30) B crpoke ymanuTh Kaabld 3aJaHHBIA CHUMBOJ, @ OCTaJIbHbIE
npoAYyOIMPOBATh.

31) B crtpoke mnocuuTaTh HauOoOJbIIEE KOJIWYECTBO HIYIIUX MOAPST
po0eoB.

32) B cTpoke ynanuTe uuiHue npoOessl.

33) B ctpoke mojacuntars KOJIMYECTBO CJIOB HAUMHAKOMIMXCS C 3aJaHHOU
OYKBBI.

34) B cTpoke ymanuTh BCE€ CHMBOJIBI, HE SBISAIOLIMECS OyKBaMU WIIU
nupami.

35) B cTpoke HailTu caMo€ IJTMHHOE CUMMETPUYHOE CJIOBO.

36) B cTpoke ocTaBUTh TOJIBKO T€ CUMBOJIBI, KOTOPBhIE BCTPEUAIOTCS OJUH
pas.

37) B cTpoke ykaszarb ClI0BO, B KOTOPOM KOJIMYECTBO IJIACHBIX OYKB
MUHUMAJIBHO.
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38) B cTpoke ykaszarb CI0BO, B KOTOPOM KOJIMYECTBO COTIJIACHBIX OYKB
MaKCHMAaJIbHO.

39) B cTpoxke ynanuTh Bce 3ajaHHbIE TPYIIbI OYKB.

40) B cTpoke noacuuTarh KOJIMYECTBO CIOB
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TEMA 13. OPTAHU3AIINA PABOTHI C ®PAVMJIAMHU B PYTHON.
JlaGoparopHasi padora Ne 17

1. Ieap 1 mopsAoK padoThI
Llenb paboOThI — U3yYUTH BOZMOKHOCTH paboThI ¢ ¢aitnamu B [TutoHe.

[Topsinok BBITIONHEHUS paOOTHI:

CaMocTosTeNIbHO — MPOpadOTaTh TEOPETHUYECKUE OCHOBBI 1O  SI3BIKY
nporpammupoBanust [IUTOH, BBITIONHSSA YKa3aHHbIE B TEKCTE IPUMEPHI.

BbINONIHUT HHMBUIYAIBHOE 3a/1aHHE.

2. Kparkas Teopus
2.1 O6mue 3ameyaHuA
2.1.1 Bonpoc uMeHOBaHUA aJApecoB

[Tytu 3amatorcss OO C YIBOGHHEM CHMOJA O3KCIdII  (Hampumep
'D:\\txt.txt'), mub6o c¢ ykazanumem r (‘raw') mepen kaBbrukamu r'D:\\txt.txt'. D10
JenaeTcs JUIsl TOro, 4TOObI M30ekaTh CiydaeB, KOTJa CHUMBOJIBI \n WM \t
MPUHUMAIOTCS 32 CIIEIICUMBOJIBI.

2.1.2 Tlopsinoxk padoTsl ¢ paiiiamMmu

OO6muit opsiAok paboThl ¢ (aiaaMu BBIIIAIUT CICAYIOUIAM 00pa3oM - ¢
MIPOU3BOJILHOM MEPEeMEHHOM ¢ momoIbio GyHKIMU open ('myTh K daitny', ‘pexum
paboThI ¢ daiiaoM') CBA3BIBACTCS OMpPENSICHHBINA (Haiisl, MOCIe Yero BCe Onepanun
C JaHHBIM (DalJIOM BBITIONHSIOTCS C TIOMOIIBIO JTOM TepeMeHHOW. B koHie
omepanuii  ¢ain  OTKJIIOYAeTCs OT TMEPEeMEHHOM C TIOMOIIbI0  (YHKIMU
uMs_niepemeHHoi.close().

Jlst crnieqyromiero mpuMepa HaM MOHATO0MTCS TeKCTOBBIN (aitn. Co3maaum
€ro u Ha3oBeM l.txt
(ucnob3yiiTe 1I000M TEKCTOBBIM PEAAKTOP) CO CIEAYIOLUIUM TEKCTOM:

1,2,3
one two three
this is end of the file

Coxpanute ¢aitn Ha auck C. Torma myTe K HeMmy OylIeT BBINISACTbh Kak
C:\ L.txt.

Jlia Havyama TOCMOTPUM Kak (paill MOAKIIIOYaeTcss K MPOU3BOJIBHOM
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nepeMeHHou. B koMaHHOM cTpoke HabepuTe:
>>> a= open(' C:\\ 1.txt', 'rb")

OtuMm Bbl cBsbkeTe (aiin 1.txt ((dailn-kak-oObeKT) ¢ mepeMeHHOW a. JTa
nepeMeHHas sipisgercs "orpaxenueMm" (daitia B mpoctpancTBe [lurona. [Iposepum
9TO (BBIBOJ Balll€il Cpeibl MOXKET OTIUYATHCS):

>>> g
<open file ' C:\\ 1.txt', mode 'tb' at Oxb780b430>

OTO yKa3bIBaeT Ha TO, UTO MEpeMEHHasl a cBsi3aHa ¢ ¢aiiom 1.txt. [Ipuuem
¢aiin 1.txt OTKPBIT B pEKUME YTCHHUS.
Tun nepemeHHO# a MOXKHO OyZeT cenaTh npu nomoiu GyHkuu type()

>>> type(a)
<type 'file"™>

2.2 Pexxumbl padoTsl ¢ gaidjaiom

Pexum pa6OTBI 3a4acTCa C IIOMOIIBIO TEKCTOBOM CTPOKH, KOTOpasA MOKCT
IIPUHUMATD CIICAYIOINNC 3HAYCHUA!

* r - (read) @aiin otkpeiBaeTcs s urteHHWs. Daiin TOMKEH yXKe
CYILECTBOBATb.

* w - (write) @aiin oTkpbIBaeTcs s 3anucu. Eciau Qaiin He cymiecTByeT -
oH Oymer cozmad. Ilpum sToM oH Oymer mepesamucaH, €Clid TaM 4YTO-TO YXKe
HaXOAMJIOCh.

 a - (append) Eciu ¢aitn He cymectByeT - oH OyaeT coszmad. daiin
OTKpBIBACTCSl JUIS 3allMCH, MNpH OTOM HOBas 3amuch OydeT Jo0aBieHa K
coziepkumMoMy (aiina.

* r+ - (read+) Ilo3BossieT cpa3y ureHue u 3anuch. Ecnu (daiin He cymecTByeT
- OH OyZIeT co3/1aH.
[Tpu 3TOM OH OyzeT mepe3anucan, eCiiu TaM 4TO-TO YK€ HaXOIAUIOCh.

» at+ - (append+) Ilo3Bomser cpa3sy ureHue W 3amuch. Eciam daiin He
CYIIIECTBYET - OH OyIeT CO3/IaH.
[Tpu 5TOM HOBast 3amuch OyaeT M00aBIeHa K COep)KUMOMY (haiisa.

KpomMe TOro, K pexuMy MOMUCHIBACTCS MOCTPHUKC 00O3HAYAIOMIMKA - Kak
UMEHHO cienyeT yutarh (aitn. Ecim tam ykazano b - (binary) Iluton Oymer
pabotarh c ¢aiiyiom, Kak ¢ ABOMYHBIM ¢aiiyom Jroooro ¢opmara, B IPOTHUBHOM
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ClIydae - OH OyJeT OTKPBIT KaK TEKCTOBBIH (aii.

OOpaTtuTe BHUMaHKUE Ha TO, YTO MBI OTKPBUIH (haiiy, Kak JBOWYHBIN (PEKUM
'tb'") - 3TO OCHOBHas MpakTHKa rpu padore ¢ marhopmoit Windows.

Takxe oOparuTe BHUMaHuWE Ha TO, YTO PEXHUMBI U MyTh K (ailny - 3T0
OOBIYHBIE TEKCTOBBIE CTPOKHU, KOTOpPhIE MOTYT OBITh 3aJaHbl KaK $IBHO, TaK W
HESBHO (B BHJE TEpPEMEHHOW, KOTOpas (GOpMUpPYETCS B 3aBUCUMOCTH OT
PE3YABTaTOB BEIYMCIICHHN ).

2.3 Metoabl padoTsl ¢ ¢aiijiom

Bce metoner paboThl ¢ (aitioM-00beKTOM a MOKHO TIOCMOTPETH C TIOMOIIBIO
nupekTuBsl 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 4acTpio U3 3TUX PYHKUIUN MBI TO3HAKOMUMCS HUXKE.

2.4 Ytenue ¢daiina: read()

Oynkuus read() cuutbiBaeT Gailsl MEIUKOM, OJIHOW JJIMHHOM CTPOKOH C
pasgenuTesiMH \n B TEX MeCTax, Irne CTosAT ab3amel. Ecim  ykaseiBaeTcs
KoJinuecTBO OaltoB (Hampumep read(15)) - TO cyuTHIBaeTCSI HWMEHHO JTO
KOJIMYECTBO, €CJIA HET - TO CYUTHIBACTCS BECh (ailsl IIEITHKOM.

[Tpounrtaem ¢aiin:

>>> a.read()
'l, 2, 3\none two three\nthis is end of the file\n'

[lepememienne '"ykazarensa', ¢ KOTOpPOrO HAYMHAETCS YTEHUE, BHAOJb
0alTOBOM CTPYKTYpHI (haiisia OCYIIECTBISCTCS C MOMOIIBLIO ABYX (QyHKIUH - tell() u
seek(). IlepBast U3 HUX BO3BpaIllaeT YUCIO O0AMTOB OT Havasa (aitia 10 TEKyIIEro
TIOJIOXKCHHMSI, BTOpasi - MEpeMellaeT yKa3aTeldb Ha HY)KHOE KOJIMYECTBO OalTOB.
Oynkums seek() 3amaercs B dopme seek('Ha CKOJIBKO OaTOB MEPEMECTUTHCS',
'Touka oTcuera'), MPU HTOM TOYKA OTCUYETa MOXKET NPUHUMATh CIEAYIONINE
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3HAYECHUS:
0 - Hauaso daiina
* 1 - Teky1iee NOJIOKEHUE yKa3aTes
2 - KoHer ¢aiina
[lepemecTum ykazatenb K Hauamy (aiina:

>>> a.seek(0,0)
>>> a.tell()
OL

Teneps cuntaem u3 ¢ainaa yeTbipe OaiTa:

>>> a.read(4)
'1, 2!

>>> a.tell()
4L

Mpsl cuuTtanu 4detelpe OaiiTa M yka3aTellb CMECTUJICS Ha YeTbipe OaliTa K
koHITy ¢aiina. OOparuTe BHUMaHHUE, YTO B JTAHHOW KOJUPOBKE ONUH OAlT paBeH
OJTHOMY CHUMBOITY. DTO JaJieKo HE BCeraa Tak, (HampuMep, 3TO HEBEPHO eciu ¢aiin
3anucad B komupoBke Unicode), HO B JaHHOM Ciy4yae IO3BOJSIET JIETKO
OpUEHTHPOBATHCA B paboTe (PailyioBBIX (PyHKIINA).

>>> a.seek(2,1)
>>> a.tell()

6L

>>> g = a.read(7)
>>> g

'3\none t'

U Tak manee.

>>> a.seek(-12,2)

>>> a.read()

'of the file\n'

>>> a.seek(14,0)

>>> a.tell()

14L

>>> a.read()

'o three\nthis is end of the file\n'
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>>> g tell()
46L

[Tocne paboThl ¢ (haitsioM, €ro HYy>KHO 3aKpbITh "OTBs3aB" OT MIEPEMEHHOM a:

>>> a.close()
>>> g

<closed file 'l.txt', mode 'rb' at 0xb780b430>

2.5 Urenue ¢aiina: readlines()

Oynkus read(), sBasercs 6a30BoOi, HO HE Bcerma ymoOHOUM Jyuisi paboThI C
daitiom  pyukueni. Haubonmee ymoO6Has B IlutoHe QyHKIUS Ha3bIBaeTCS
readlines() - oHa cuuThIBaeT BeCh (paiii cpa3y B BUJE CIIUCKA U3 CTPOK:

>>> a= open('l.txt', 'tb")
>>> a.readlines()
['1, 2, 3\n', 'one two three\n', 'this is end of the file\n']

3nech MBI CUMTBIBAEM cCpa3zy Bech (aill u ganibplie MOXeM paboTarh co
CIUCKOM BCEMH TPAAUIMOHHBIMH CpeACTBaMH mHTOHA. Hampumep, cozmaaum
CKPHIT, pacreyaTbIBaIOUINil TepBble OYKBBI KaXI0M CTPOKH (haiina:

a= open('l.txt','rb")
s = a.readlines()
for 11n s:

print 1

Pesynbrar paboThI:

OOparuTe BHUMAaHKE Ha TO, YTO CTPOKH 3aIUCHIBAIOTCS B CITMCOK BMECTE CO
3HaKOM TiepeBoga cTpoku \n. Ecmm Bam Tpebyercst ctpoka "cama mo cebe" ee
MOXHO, 00pe3aTh - HalpUMep ¢ IOMOIIBIO cpe3a:

a= open('l.txt','rb")
s = a.readlines()

print 'all lines:' print
for 1in s:
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print i,
print 'all lines in one line:' print
for 1in s:

print 1[:-1],
Pesynbrar paboThr:

all lines:

1, 2, 3
one two three
this is end of the file all lines in one line:

I, 2, 3 onetwo three this is end of the file
2.6 3anucn B aiii: write()

3anuck B dain mpous3BoguTCsS ¢ mnomoulblo GyHkuuu write(). BrizoB
dbynkuuu Buaa uMmsa_(daina.write('crpoka') 3anucbiBaeT B (aia (JOMUCHIBACT WU
3allUCBIBACT - OMPEIENIACTCA PEKUMOM OTKPBITHS (pailyia) cTpoky 'cTpoka’. Pesxxum
OTKpBITHS (paiina orpenessieT - Kak UMEHHO OyJeT Ty/a 3amrcana CTPoKa.

OOpaTtuTe BHUMaHuE - MPH 3alucH B (paill HY)KHO caMOMYy 3a00TUTBHCS O
COXpPaHEHMUHU 3HAKOB IIEPEBOJIa CTPOKH.

Taxke oOparuTe BHHUMaHHME, YTO YTOOBI 3amucarh B ¢aia 49T1o-To "He-
CTpPOUYHOE" ero Hy>)KHO MpeoOpa3oBaTh B CTPOKY € MOMOIILI0 (PYHKIIHHU Str()

BBenem ckpunT clieyroliero npuMepa:

b = open('2.txt','wb')
for 11in range(29):
b.write(str(1))

Pesynprarom paboTsl Oyaet daiin 2.txt co CIeayIOUM COACPKAHUEM:
012345678910111213141516171819202122232425262728

Ecnu MbI MI3MEHUM ero:

b = open('2.txt','wb')

for 11in range(29):
b.write(str(i) + ' ")
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To 1mudpe! B daitsie OynyT paszeseHbl mpoOeaaMu:

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','wb')
for 1in range(29):

b.write(str(i) + "\n')

[Tomyunm:

DN AW —=O

23
24
25
26
27
28

2.7 IloHbIA UMK pa0dOThI YTEHUSI-3aANUCH (aiiia

[Tpumep HUXke WILTIOCTPUPYET pabOTy ¢ YTeHHWEM U 3amnuchio (aina. OH
MEHSET MeCTaMHu TEPBYIO CTpPOKy (aitma ¢ mocnenneir. B maHHOM ciydae Mbl
guTaeM Qaitn 1.txt, cauuThiBaeM U3 HEro HHPOPMAINIO, MEHSIEM MECTaMHU TEPBYIO U
MOCJICAHIOI0 CTPOKH (haiijia U 3arrChIBaeM MOYUYHUBIIUNCS CIIUCOK B (paiin 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 1in new:
b.write(i)
@aitn 1.txt (ucxomHbIi daiin):
1, 2,3

one two three
this is end of the file

daiin 3.txt (aitn ¢ pe3ynbrarom paboThl IPOrpaMMBl):

this 1s end of the file one two three
1, 2, 3

3. Bonpocsl Aj1si caMONIPOBEPKHU
* I'ne [Tuton Oynet uckath Qaiis, eciau yKa3zaHo TOJIbKO UMsl (paitna?

« Kakux mnpaBwmi ciemayeT TpHICPKHUBATLCS, 3ajaBas IMyTh K (ailmy B
cucreme MS Windows?

* Onuiure Mnociaea0BaTeIbHOCTh ACUCTBUN C (aloM MPU €ro OTKPHITUH.
B kakom pexume BO3MOXKHO OTKphITHE (aitna? Kak ykasbiBaeTcs MyTh K HEMY,
KaKue eCTh BapuaHThl yKazaHus Takoro nyTtu? [lpusenure npumep.

* Ilepeurciure 1 ONUIIKUTE PEKUMBI pabOTHI ¢ HaNIOM U UX OTIUYUS IPYT
OT Jpyra.

* OnuumTe MociaeI0BaTeIbHOCTh IEUCTBUM C (allioM IpPU €ro 3aKpPhITHH.
Kak yka3bIBaeTcsl MyTh K HEMY, KAKHME €CThb BAPUAHTbHl yKa3aHUS TAKOIO ITyTH?

[IpuBenure npumep.

» Kak B o0miem cirydgae opraHu3yeTcs Mocieq0BaTeIbHOCTh YTCHUS-3AMICH
u3-B ¢aiin? [IpuBenure npumep.

* Onwumute paboty komanabl read() [IpuBenute npumep €€ UCIOIb30BAHUSI.

* Onumute padboty koman bl seek() [IpuBenure npumep ee UCIOIb30BAHUS.
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* Onummute paboty koman sl tell() [IpuBenute npumep ee UCIOIb30BaAHUSI.

. Onumute pabory komanawsl readline() IlpuBeaure mnpumep ee
UCTIOJIH30BAHMSI.

. Onumure padoty koMannbl readlines() IlpuBeaute npumep ee
WCITOJIb30BAHMSI.

. Onummurte pabotry xkomauael write() IlpuBemure mnpumep ee
WCITOJIb30BAHMSI.

 Kakue nmpeumyiiecTBa npeaocrasisieT komanaa readlines() mo cpaBHEHUIO
¢ komanzoi read()?

4. BapuaHThl 3a1aHU I

Bapuant onpenensiercs no nocieaHei udppe B CHUCKE CTYIEHTOB TPYIIIHL.

Bapuanr 1.
TekcToBbIi (haiim MOXKET COlepKaTh JAHHBIE CICAYIOLIETO TUIIA 3aMCAHHbIC
yepe3 COOTBETCTBYIOIINMT Pa3IeiIuTh:
e (haMuIus M UHULIAATIBL;
® HOMED IPYIIIIb;
® yCIIEBA€MOCTH (IISITh OIICHOK).
Hanncare nporpammy, BEIIOJHSIOIIYIO CIEAYIOIINUE IEHCTBHUS:
1. BBOA ¢ KJIaBUATYpPbI JAHHBIX U 3aIIUCh UX B (aiii;
2. BBIBOJ Ha JAUCIUICH QaMHIMK U HOMEPOB TPYIII JJIsl BCEX CTYAEHTOB,
eciM cpenHuit 6amt crynerTa 6ombie 4.0, €Clii TaKUX CTYJIEHTOB HET,
BBIBECTH COOTBETCTBYIOIIEE COOOIIIECHHUE.

Bapuanr 2.
TexcToBbIH (hailsl MOKET COJlepKaTh JIAHHBIE CIEIYIONIETO TUIIA 3allMCaHHbIE
Yyepe3 COOTBETCTBYIOUIUHN pa3ienTh:
e (amwmius U UHULIKAIIBI;
® HOMED IPYIIIIbI;
® YCIIEBAEMOCTH (MATh OIEHOK).
Hanucare nporpammy, BEIIOJHSIOIIYIO CIEAYIOIINUE IEHCTBHUS:
1. BBOJ C KJIaBUATYpPhI IAHHBIX U 3alUCh UX B (paili;
2. BBIBOJ Ha AMCIUICH (paMUIIMii U HOMEPOB T'PYIII JUIsl BCEX CTYIAEHTOB,
UMEIOIIUX XOTs Obl OAHY OLIEHKY 2, €CIU TaKuUX CTYACHTOB HET,
BBIBECTH COOTBETCTBYIOILIEE COOOIIECHUE.
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Bapuanr 3.
TexcToBbIH (hails MOKET COJlepKaTh JIAHHBIE CIEIYIONIETO TUIIA 3allMCaHHbIE
4epe3 COOTBETCTBYIOIIMMI PA3AECIINUTh:
e HA3BAHUE IIYHKTA HA3HAYEHUS peica;
® HOMED peuca;
® THUI CaMOJIETA.
Harnncars nporpaMmy, BEITIOJHSIOIIYIO CIEAYOIIUE NEHCTBUSL:
1. BBOJ C KJIaBUATYpPhI IAHHBIX U 3alMCh UX B (paili;
2. BBIBOJ| Ha 3KpaH UH(GOpPMALMK O peiice, HOMEP KOTOPOTO BBENECH C

KJIABHATyphI, €CIM TaKHX PEHCOB HET, BBIBECTH COOTBETCTBYIOIICE
COOOIIIEHHUE.

Bapuanr 4.
TexcToBbIi (haiim MOXKET COlepKaTh JAHHBIE CICAYIOLIETO TUIIA 3aMCAHHbIC
yepe3 COOTBETCTBYIOIINM Pa3IeiuTh:
e Ha3BaHMWE ITYHKTA HA3HAYEHUs penca;
® HOMEp peuca;
® THUII CAMOJIETA.
Hammcate nporpaMmy, BBIIOJIHSIONIYIO CIEAYIOLIME ECHCTBUA:
1. BBOA ¢ KJIaBUATYpPbI JAHHBIX U 3aIIUCh UX B (ail;
2. BBIBOJ, HA OJKpaH IIyHKTOB Ha3HAauY€HUs M HOMEpPOB PEICOB,
00CTyKMBaeMbIX CaMOJIETOM, THUIl KOTOPOTO BBEACH C KJIABHATYPHI,
€CJIM TaKUX PEHCOB HET, BEIBECTU COOTBETCTBYIOLIEE COOOIICHHE.

Bapuanrt 5.

TekcToBbIi (haiim MOXKET colepKaTh JaHHBIE CICAYIOIIETO THITA 3aIMCAHHBIC
yepe3 COOTBETCTBYIOIINN Pa3IeIUTh:
e (aMuIMsa U UHUITMAJIBEI pA0OTHHUKA;
® Ha3BaHWE 3aHUMAEMOMW JJOHKHOCTH;
® 3apruiary;
® TOJ NMOCTYIUICHHUS Ha padoTy.
Hammcarb mporpaMMy, BEITIOTHSIIONIYIO CICIYIOIINE TEHCTBUS:
1. BBOA ¢ KJIaBUATypPHI JAHHBIX U 3alTUCh UX B (aii;
2. BBIBOl Ha aWcIUiedl (amMunmii paOOTHHMKOB, Yeil cTax paboTHl B
OpraHU3aIMK TPEBBIIIAET 3HAYCHUE, BBEJICHHOE C KJIABHATYPHI, €CITU
TaKuX paOOTHUKOB HET, BRIBECTH COOTBETCTBYIOIEE COOOIIECHUE.

Bapuasr 6.

TexcToBbIi (haiim MOXKET COlepKaTh JAHHBIE CICAYIOLIETO TUIIA 3aHCAHHbIC
yepe3 COOTBETCTBYIOIINMT Pa3IeiuTh:

e Ha3BaHMWE ITYHKTA HA3HAYECHUS,
e HOMEp I10€313;
e BpEMs OTIIPABJICHUS.
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Hanncare nporpammy, BEIIOJHSIOIIYIO CIEAYIOIINAE JEHCTBHUS:
1. BBOJ C KJIaBUATYpPhI IAHHBIX U 3alMCh UX B (paili;

2. BbIBOA Ha 3KpaH I/IH(I)OpMaI_II/II/I 0 IOoC€3Jax, OTHPABIIAIOMIMXCA ITOCIC
BBCACHHOI'0 C KJIIaBHATypbl BpPEMCHH, CCIIM TaKHUX II0C3O0B HCT,
BBIBECTH COOTBCTCTBYIOIICC COO6IHCHI/IC.

Bapuanr 7.

TexcToBbIi (haiim MOXKET COlepKaTh JAHHBIE CICAYIOLIETO TUIIA 3aCAHHbIC
yepe3 COOTBETCTBYIOIINMT Pa3IeiIUTh:
e Ha3BaHME ITyHKTA HA3HAYECHUS,
e HOMeED I0e37a;
® BpeMs OTIPABIICHHUS.
Hanucare nporpamMmy, BEIIOJHSIOILYIO CIEAYIOIINE JEHCTBHS:
1. BBOA ¢ KJIaBUATYpPbI JAHHBIX U 3alIUCh UX B (aili;

2. BBIBOJI Ha 3KpaH HMH(OpPMALMU O IMYyHKTE HA3HAYEHHUS, B KOTOPBIU
OTHPABISIETCA TOE3[, HOMEP KOTOPOIrO BBEJEH C KIJIABUATYpPhI, €CIIU
TaKUX [10€3/10B HET, BBIBECTH COOTBETCTBYIOLIEE COOOLICHHE.

Bapuanr 8.
TexcToBBIH (haiia MOXKET coepkaTh JaHHbIE CICIYIOIIEro TUIIA 3alCAHHbIE
4yepe3 COOTBETCTBYIOUIMIA Pa3/IeIUTh:
® Ha3BaHME HAYAJIbHOTO MyHKTA MapUIpyTa;
® Ha3BaHME KOHEYHOTO IYHKTa MapIIpyTa;
® HOMEp MapupyTa.

Hanncare nporpammy, BEIIOJHSIOIIYIO CIEAYIOIINUE TEHCTBHUS:
1. BBOJ C KJIaBUATYpPhI IAHHBIX U 3alMCh UX B (paili;

2. BBIBOJ] Ha PKpaH MH(MOpMAIIMK O MapUIPyTe, HOMEP KOTOPOIO BBEJICH C
KJIABUATYPHI, eclaM  TakuxX  MaplIpyTOB  HET, BBIBECTU
COOTBETCTBYIOILIEE COOOIIECHHE.

Bapuant 9.

TexcToBbIii (haiim MOXKET COlepKaTh JAHHBIE CICAYIOLIETO TUIIA 3aCAHHbIC
yepe3 COOTBETCTBYIOIINM Pa3IeiIUTh:

e (amunus u ums;
e HoMmep TenedoHa;
® JlaTa POXKJICHHUS.
Hanucare nporpamMmy, BEIIOJIHSIOILYIO CIEAYIOIINE IEHCTBHS:
1. BBOA ¢ KJIaBUATYpPbI JAHHBIX U 3aIIUCh UX B (aili;
2. BBIBOJI Ha SKpaH MHGOPMAIINH O YeJIOBEKe, HoMep TeledoHa KOTOPOro
BBEIEH C KIABUATyphl, €CIM TaKUX JIOACH HET, BBIBECTHU

COOTBCTCTBYIOIICC COO6HI€HI/IC.

Bapuanr 0.
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TekcToBbIi (haiim MOXKET COlepKaTh JAHHBIE CIECAYIOLIETO TUIIA 3aCAHHbIC
4yepe3 COOTBETCTBYOLIUI PA3IEINTh:

® PpACUCTHBIN CUET TUIATEIbIINKA;
® PpACUCTHBIN CYET MOTyYaTeIs;
e [iepevyuciseMas cyMMa B pyo.

Hanncare mporpammy, BEIIOJHSIOIIYIO CIEAYIOIINUE JEHCTBHUS:
1. BBOJ C KJIaBUATYpPhI IAHHBIX U 3alUCh UX B (paili;
2. BBIBOJ Ha 3KpaH MHPOPMALIUU O CyMME, CHATON C PacueTHOro cyeTa
IJIATENbIINKA, BBEIICHHOTO C KJIABHATyphl, €CIM TAKUX CYETOB HET,
BBIBECTH COOTBETCTBYIOILIEE COOOIIECHUE.
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TEMA 14. ®YHKIIUU B PYTHON.
JlaGoparopHasi padora Ne 18

1. Ieap 1 mopsAAoK padoThI
Llenb paboOThl — U3y4UTH BOZMOXKHOCTH paboThl ¢ pyHkuusmu B [utone.

[Topsinok BBITIONIHEHUS paOOTHI:

CaMocCTOsTeNIbBHO — MPOpadOTaTh TEOPETHUYECKWE OCHOBBI 1O  SI3BIKY
nporpammupoBanust [IUTOH, BBITONHSSA YKa3aHHbIE B TEKCTE IPUMEPBI.

BbINONIHUTD HHIMBUIYAIBHOE 3a/1aHHE.

2. Kparkas Teopus

Dyuxyuu 68 Python

OyHKIMA - 3TO OJIOK OPraHU30BaHHOTO, MHOTOKPAaTHO MCIOJIb3yeMOT0 KOJa,
KOTOPBIM HCIIONIb3YeTCsl JJisi BBINOJHEHHS] KOHKPETHOro 3agaHus. DyHKuuu
00ecIeunBaT JIyUIIyl0 MOAYJABHOCTh MPHJIOKEHUS U 3HAUYUTENIBHO IOBBIIIAIOT
YpOBEHb OBTOPHOTO UCIOIB30BaHUS KOJIA.

Cy1iecTBYIOT HEKOTOpBIE MpaBmiIa i co3nanus Gpynkuuii B Python.

bnox ¢ynknun HaumHaercs ¢ kiroueBoro ciosa def, mocie koToporo
CJIEAYIOT Ha3BaHUE (DYHKIIMU U KPYyTIible CKOOKH ().

JIroOble apryMeHThI, KOTOpPhIE MPUHUMAET (YHKIHS TOJKHBI HAXOIUTHCS
BHYTpPHU 3THX CKOOOK. Ilocie ckoOOK HMIeT JBOETOUME «:» M C HOBOH CTPOKHU C
OTCTYTIOM HaYMHAETCS TEI0 (QYyHKITHH.

Ilpumep gyuxyuu 6 Python:

def my function(argument):

print argument

Buizo6 dynxyuu

[Tocne co3manust (pyHKUMH, €€ MOXKHO HCIIONHATH, BBI3BIBAS M3 JPYroi
bynkuuu wim Hanpsimyro u3 obosouku Python. Jlng Bwi3oBa yHKIMU criemyer
BBECTHU €€ UM U J0OOABUTH CKOOKH.

Hanpumep:

my_function("abracadabra")

Apeymenmul hynxyuu 8 Python

Bei3biBas QyHKIMIO, MBI MOXEM IMepelaBaThb €W CIEAYIONUE THUIIBI
apTyMEHTOB:

Oo6s3arenbHble apryMeHThl (Required arguments)

AprymeHThI-KitodeBbie cioBa (Keyword argument)

Aprymentsl o ymonyanuio (Default argument)

AprymeHThl Ipou3BosIbHOM nnuHbI (Variable-length argumens)

Ecnu npu cozganuu (GyHKIIMM MBI yKa3ajdl KOJUYECTBO MEpPEIaBaeMbIX €if
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APryMCHTOB U UX MOPAOO0K, TO U BbI3bIBATH €€ MbI JOJIDKHBI C TCM JKC KOJIMYCCTBOM
ApPryMCHTOB, 3aIaHHBIX B HY>KHOM ITOPAJKE.

Hampumep:
def bigger(a,b):
ifa>b:
print a
else:
print b
#KoppekTHoe UCIoNIb30BaHue (PYHKIIUU
bigger(5,6)
#HexoppekTHOE UCII0NIb30BaHNE (QYHKIIHH
bigger(3)
bigger(12,7,3)

ApPryMEeHTBhl - KIJIIOYEBBIE CJIOBA HCIOJB3YIOTCS MNpPH BbI30BE (DYHKIIHH.
bnaronaps kito4eBbIM apryMeHTaM, Bbl MOXKETE 3aJ1aBaTh MPOU3BOJIBHBIN (TO €CTh
HE TaKOM KaKMM OH OIKCAH MPHU CO3AaHUH (PYHKIIUH) MOPSIOK apTyMEHTOB.

Hampumep:
def person(name, age):
print name, "is", age, "years old"
#Xots B oncaHuy (DYHKITHH ITEPBBIM apTYMEHTOM HJIET UM, MBI MOXKEM
#BBI3BATh (DYHKITUIO BOT TaK
person(age=23, name="John")

ApFYMCHT 10 YMOJ4YaHHUIO, 3TO apryMCHT, 3HAYCHUC OJIsI KOTOPOro 3aaaHO
HN3HaAYaJIBbHO, IIPpU CO3AaHHUHA (I)YHKI_II/II/I

Hampumep:
def space(planet name, center="Star"):

print planet name, "is orbiting a", center
#MOXHO BBI3BaTh (DYHKIHIO SPAce TaK:
space(""Mars")
#B pesynbrare nomyyum: Mars is orbiting a Star
#Mo>kHO BBI3BaTh (DYHKIIMIO Space HHaye:
space("Mars", "Black Hole")
#B pesynprare nomyuum: Mars is orbiting a Black Hole

WNHorna BO3HUKAeT CHUTyallds, KOIJla Bbl 3apaHee HE 3HaeTe, Kakoe
KOJIMYECTBO apryMeHTOB OyleT HeoOXOAMMO MPUHATH (YHKIMU. B 3TOM ciydae
CJelyeT MCIOJb30BaTh ApPryMEHThl MPOU3BOJILHOM JuIMHBL. OHHM  3a7aroTcs
IPOU3BOJILHBIM UMEHEM MEPEMEHHOM, epe] KOTOPOil cTaBUTCA 3Be304Ka (*).
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Hanpumep:
def unknown(*args):
for argument in

args: print

argument
unknown("hello","world") #naneuaraer o6a ci0Ba, KaXJ0€ C HOBOW CTPOKHU
unknown(1,2,3,4,5) # HareuaTaeT Bce 4KCIIa, KAKJI0€ C HOBOW CTPOKH
unknown() # HIYEro HE BHIBEICT

Kanrouesoe cnoso return

Bripaxenue return mpekpamaer BBITIOJHEHWE (QYHKIMM ¥ BO3BpaIlacT
YKa3aHHOE TIOCJIC BBIpKEHUS 3HAaUYeHHE. BripakeHue return 6e3 apryMeHTOB 3TO
TO K€ caMoe, 4TO ¥ BeIpakeHue return None. COOTBETCTBEHHO, TEIIEPh CTAHOBUTCS
BO3MOXKHBIM, HallpuMep, TMPUCBaWBaTh PE3YJIbTaT BBIMTOJHEHUS (YHKIIMH KaKOu
100 MIEpPEeMEHHOM.

Hampuwmep:
def bigger(a,b):
ifa>b:
return a # Eciu a 6omblie yem b, To Bo3Bpaiiaem b
# 1 IpeKpallaeM BBIMOJIHEHNE (QYHKIH
return b # Hesadem ucnons3oBarts else. Eciau Mbr qormm
# 110 3TOM CTPOKH, TO b, TOUHO HE MEHBIIIC YEM a
# npucBanBaeM pe3yabrar GyHKIHH bigger nepeMeHHON
num num = bigger(23,42)

Obracms suoumocmu
HexoTopbie mepemMeHHbIe CKpPUIITa MOTYT ObITh HEAOCTYIHBI HEKOTOPBHIM
obnacTsaM nporpamMmel. Bee 3aBUCUT OT TOTO, I7i€ BbI OOBSBHIIM 3TU ITIEPEMEHHBIE.
B Python nBe 6a30BbIX 00J1aCTH BUAMMOCTHU MTEPEMEHHBIX
e [no6anbHBIC IEPEMEHHBIE.
e JlOKaJIbHBIC IEPEMEHHBIE.

[lepemennbie 0OBSABICHHBIE BHYTPH Tela (YHKIMH HMEIOT JIOKAJTLHYIO
00J1acTh BUJIUMOCTH, T€ YTO OOBSIBICHBI BHE KaKOU-TMOO (PYHKIIMU HMEIOT
r100aJIbHYI0 00J1aCTh BUIMMOCTH.

DTO 03HAYaeT, YTO JOCTYI K JIOKAIBHBIM MEPEMEHHBIM HUMEIOT TOJIBKO TE
(GYHKIIMU, B KOTOPBIX OHHM OBLIM OOBSBICHBI, B TO BpEeMS KaK JOCTYIl K
I7100aJbHBIM TIEPEMEHHBIM MOYKHO TTIOJIYYHMTh 110 BCEH MporpaMMe B JIFOOOH

byHKIIH.

Hanpumep:
# rnoOanbHas mepeMeHHast
age age =44
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def info():
print age # IleuataeM mo0aabHyIO IEPEMEHHYIO age
def local info():
age = 22 # co3/aeM JIOKaJbHYI0 IEPEMEHHYIO
age print age
info() # naneuaraer 44
local info() # Haneuaraer 22

BaxxHo momMHHTH, 4YTO JJIsi TOTO YTOOBI MOJMYYUTH TOCTYN K IIOOAIBbHOM
NEPEMEHHOH, 10CTaTOYHO JIMIIb yKa3aTh ee uMa. OHAKO, €ClU Mepe]l HAMU CTOUT
3aja4a MU3MEHUTHh [OOAJbHYI0 MEPEMEHHYI0 BHYTpU (YHKIUH - HEOOXOAMMO
WCITOJIb30BaTh KJIF0UEBOE CI0BO global.

Hampuwmep:
#riobanbHas IepeMeHHas
age age = 13
#PyHKIUS U3MEHSIoIIas 00aIbHYI0 IEPEMEHHYIO
def get older():
global age
age +=1
print age # Harmeuaraet 13
get older() # yBenuumBaem age Ha 1
print age # Hareuaraet 14

Pexypcusa
Pexypcuern B mnporpaMMHpOBAaHMM HA3bIBAa€TCs CHUTyalllds, B KOTOpPOH

GbyHKIMs BbI3bIBAET camy cebs. KiaccuueckuM NpuUMEpOM PEKypCUH MOMKET
NOCITYXUTh (QYHKIMS BBIYMCIICHUS (paKTOpUalia Yucia.
Hanomuuwm, 4to pakTopuansoM ducia, HampuMmep, S sBIsieTcsl MPOU3BEICHUE
BCEX HaTypaJibHBIX (11ebiX) yucen ot 1 10 5. Toectp, 1 ¥2*3 * 4 * 5
PexypcuBHas ¢dyHkius BeiuMciieHHs (pakropuana Ha si3pike Python Oymer
BBIIVISIIETh TaK:
def fact(num):
if num == 0:
return 1 # @akropuai Hylsl paBeH €INHULIE
else:
return num * fact(num - 1)
# BO3BpalaeM pe3ysbTaT MPOU3BEACHHS nUM
#u pesynbTaTta Bo3BpamieHHoro GpyHkmnuei fact(num - 1)

OI[H&KO CIeaAyCT IIOMHHUTLb, YTO HCIIOJIB30BAHUC PEKYPCHHU YaCTO MOKCT
OBITH HCOIIpaBAaHHBIM. I[CJ'IO B TOM, 4YTO B MOMCHT BBbI30Ba q)YHKHI/II/I B
OHCpaTPIBHOﬁ naMsTh KOMIIBIOTEpAa PE3CPBHUPYCTCA OIPCACICHHOC KOJINYCCTBO
naMsaTH, COOTBETCTBEHHO 4YCM OoJbIIIe q)YHKHI/Iﬁ OAHOBPEMCHHO MBI 3allyCKacM -
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TeM OOJIbIIIE MaMSITH TMOTPEOYETCs, YTO MOXKET MPUBECTH K MEPETIOTHCHUIO CTEKa
(stack overflow) wu mnporpamMma 3aBepUIMTCS aBapuiHO, HE TaK Kak
MPEIIOIaraJoCch. Y YUThIBas 3TO, TaM TJE 3TO BO3MOKHO, BMECTO PEKYpPCHH JTy4Ile
PUMEHSTD [TUKIIBL.

AHonumubsle gyukyuu, uncmpykyus lambda

AHOHMMHBIE (YHKIIMM MOTYT COJAEpKaTh JUIIb OJAHO BBIPAXCHHE, HO H
BBITIOJTHSAIOTCS OHU ObICTpee. AHOHUMHBIC (YHKIIUA CO3MAIOTCS C TIOMOIIBIO
uHCcTpyKIuu lambda. Kpome sToro, nx He 00s3aTenbHO MPUCBANBATh TIEPEMEHHOM,
Kak fenanu Mbl uHCTpyKuuen def func():

>>>func = lambda x, y: x +y
>>>func(1, 2)

3

>>>func('a’, 'b")

'abV

>>>(lambda x, y: x + y)(1, 2)
3

>>>(lambda x, y: x + y)(‘a', 'b")
'abV

lambda ¢yHnkumu, B oinuue ot oObIUHOM, He TpeOyeTcss MHCTPYKUUs return,
a B OCTaJILHOM, BeAeT ce0s TOUHO TaK XKe:

>>>func = lambda *args: args
>>>func(1, 2, 3, 4)
(1,2,3,4)

3 KoHTpoO/ibHBIE BONIPOCHI

Omnpenenenue GyHKIIU?

OObsBienue QyHkIun?

Kakwue TUIbI apryMeHTOB CYIIECTBYIOT y (PyHKIIUN?
Kak ocymiectisieTcst BBI30B (QyHKITUHU?

Uro Takoe aHOHUMHBIE (QDYHKITHS?

Urto Takoe pekypcus?

Kakue Bump1 pekypcun BbI 3HaeTe?

Nk L=
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4 Jananue

1. Hanucarp mporpamMmy B COOTBETCTBMM C BApUAHTOM 33JaHUS U3
nyHkra S.1.

2. OmnaauTh ¥ NPOTECTUPOBATH IIPOrPaAMMY.

. Hanucatp mporpammy B COOTBETCTBMM C BApUAHTOM 33JaHUS U3
IyHKTa 5.2.

4. OTaguTh ¥ IPOTECTUPOBATH IPOTPAMMY.

. Hanucarp mporpamMMmy B COOTBETCTBHHM C BapHaHTOM 3aJaHHs U3

nyHKTa 5.3.

OTyiaguTh U IPOTECTUPOBATH IPOTPAMMY.

7. Hanucarb mporpamMMmy B COOTBETCTBHHM C BapHaHTOM 3aJaHHs U3
nyHkTa 5.4.

8. OTiaguTh U MPOTECTUPOBATH IIPOTrPAMMY.

W

93]

o

S BapuaHThI 3a1aHU#

5.1 ®yukuuu, napamerpsbl GyHKI UM
BapuanTsl 3ananuii BEIOMpPATh COTIIACHO HOMEPA B CITUCKE TPYIITIHI.

Onpenenuts (GYHKIUU, BBINOJHSIONIME JCHCTBUA B COOTBETCTBUU C
BApUAHTOM 3aJlaHusl, MO OJHOM Ha KaXKIbI crnoco0 mnepegauyd mNapameTpoB.
Hanucate nporpamMmy, OCyIIECTBISIONIYIO BBI30B ATUX (PYHKIIMI HECKOJBKO pa3 ¢
Pa3IMYHBIMU TUIIAMH ITAPAMETPOB.

1. BerancauTh ¢ UCTIOIB30BAHUEM MOATPOTPAMMEI — (DYHKITHH
7=HO]/I(a,b)+HOK(a,b), rae a, b — nensie monoxurenbupie unciaa, HOJ|
— HamOobpIMil 00mmil nenutens, HOK — HanmensbIee ob1iee kpaTHoe.

2. Onpenenuth PYHKITUIO HAXOKICHUS PACCTOSIHUS MEX Ty TOUKaMu. Bo
MHOECTBE TOUEK Ha MJIOCKOCTU HANTH Mapy TOUYEK C MAaKCUMaIbHbIM
pacCTOSTHUEM MEXKITY HUMHU.

3. HaiiTi HanGompIIyI0 U3 BHICOT TPEYTrOJbHUKA. MI3BECTHBI 1BE CTOPOHBI
TPEYTOJIbHUKA U YTOJ MEXAY HUMHU.

4, Hamitu: y=cpennee(a,b,c)/min(a,b,c).

5. Jlanbl nerictBuTenbHbIe yncia s,t. [lomyuuts g(1.2,s) + g(t,s) - g(2s-1,st),

& — b [+

e g(a,b)= +(a+b)-
AC glaby= oy Tt
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6. Beruncnuth cymMmmy 3HaueHUN (YHKITHI
Z = f(sin(x) + cos(y), x + y,2) + f(x - y,sin(x),cos(y)) + f(sin’(x),x — >,y — x°)
20e
veu-t, ecau u>1
fuv,ity=3u+t+v, ecru 0<u<l
v—t—u, eciu 0<u
7. BBIYKCIATH TIONIAAb TPEYTOIbHHUKA, €CIIU U3BECTHBI €r0 CTOPOHBI.
8. aubl aeiictBuTenbHbIC uncia s,t. [lomyunts g(1.2,s) + g(t,s) - g(2s-1,st),
g(a,b)=— a’+b’ —4-2a-b
e a +5-a-b+3-b"+4-a-b

9. CocTaBUTh MPOTPAMMYy BBIUUCIICHUS] CyMMbI KBaJIPAaTOB MPOCTHIX YUCET,
nexanux B uHteppaie [M, NJ.

10. [lanbl oTpe3kH a, B, ¢ ¥ d. [{1s KaXK10i TPOMKU STUX OTPE3KOB, U3
KOTOPBIX MOXKHO IIOCTPOUTH TPEYTOJIbHUK, HANleYararh MIOIAAb
JAHHOTO TpeyrojbHuKa. (OnpeaenuTs GyHKINIO, BBIYUCISIONTY IO
IO TPEYTOJIbHUKA, €CJIU OHA CYIIECTBYET)

11.  OnpenenuTh QYyHKIUIO HAXOXKICHUS PACCTOSTHUS MEXAY ToukaMmu. Bo
MHOECTBE TOUYEK Ha IJIOCKOCTH HANTHU Napy TOUYEK C MUHUMAaJIbHbIM
PaCCTOAHUEM MEXIY HUMM.

12.  Haiitu: y=min(a,b,c)/max(a,b,c).

13.  Bpruucnutb cyMMy 3HaUY€HUIN QyHKUINN
Z = f(sin(x)+cos(y), x + y) + f(sin(x),cos(y)) + f(sin*(x)—2,a +b*)

Toe

u+t, ecm u>1
f(u,t)=<u—t, ecru 0<u<l
t—u, ecm 0<u

14. Jlanel 3Ha4eHHs a U b, HAWTH UX cpeHEe apuPMETHIECKOE,
CpPEIHETEOMETPUIECKOE.

15. Haiitu: y=max(a,b,c)+min(a,b,c).

16. BBIYMCIHTH C UCTIOTH30BAHUEM TIOITPOTPAMMBI — (DYHKITAN
7Z=HOK(a+b,a*b)+HOK(a, b), rme a, b — 1iesp1e MoONIOKUTETBHBIC YHCTA,
HO/1 — man6onpmuii oommit nemmrens, HOK — HanMmensbIee ooiee
KpaTHoOE.

17. BprauciuTh cpegHee reoOMeTPUIECKOe MIECTH BBOAUMBIX YHCEIL.

18.  Bprumciuts cymmy 3Hauenuit pynkuuu Z=F(a,b)+F(a2,b2)+F(a2-

w*+t*, ecm u>0, t>0

2
u+t-, ecm u<0, t<0
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. Jlansel neficTBUTENbHBIC uncna s, t. [lomyunts f(t, -2s, 1.17) + f(2.2,t,s-
F(ab.c) = 2-a—b-sin(c)+a-b
1+|c+ a|

t), Tae
20. Haiitu: y=max(a,b,c,d)*min(a,b,c,d).
21. BBIYUCIHTH C UCIIONIB30BAHUEM TIOITPOTPAMMBI

40 40
Z sin(x;) + Z cos(y;)
Z — _i=l i=1

40
AEA
i=1

WCITOJIb30BAHUEM OFHOU MOATIPOTPAMMEI.

22. 3alaHO MHOYECTBO TOYEK Ha IJIOCKOCTH. Halitn cymmy JuiHH
OTPE3KOB MEX]Ty HUMH.

23. BBIYMCIUTD C UCTIONB30BAaHUEM (YHKIIUU
7=HO]/l(a,b)+HO/(a*b,a+b), rme a, b — mesnbie MOJIOKUTEILHBIE YHCIIA,
HO/I — nanbGonpimmii oOmui ASInuTeb.

24. BpUHUCIUTE CYMMY 3HAUCHHUHN QYHKIINH
Z = f(xLy)+ f@b)+ Qx| +1=p)+ £((x] =]y ,),

u+2t, eciu u=0

. Kaxxnyto cyMMy BBIYHCIISTD €

eoe f(u,t)= u+t, ecmu u<-1
u* =2t+1, eciu —-1<u<0

25. Bbruncnuthb cpefHee apupMeTHuecKoe YEThIPEX BBOJUMBIX YUCEN.

5.2 Ilepenaya maccuBOB B (PYHKIIUIO
BapuanTsl 3aanuii BEIOMpPATh COTIIACHO HOMEPA B CITUCKE TPYIIIIHL.

Onpenenuth (yHKIMH, BBIIOJIHSIIONIME JEUCTBUS B COOTBETCTBUU C
BAPUAHTOM 3a/1aHUS.
1. J1aH OTHOMEPHBIN MACCUB, COCTOSIIMN U3 N LEJTOUNCIEHHBIX
2JIEMEHTOB.
1.1. Haiitn MakCUMaIbHBIN MOJOKUTEIILHBINA SJICMEHT.
1.2. BplYuCIUTH CyMMY 3JIEMEHTOB MaCCHBA.
2. JlaH OTHOMEPHBIN MACCUB, COCTOSIIMN U3 N BEIIECTBEHHBIX 3JIEMEHTOB.
2.1. Haitu MakcMMaJIbHBIN DJIEMCHT.
2.2. Bobruncnuth cpeaHeapupMeTHIeCcKoe OTPUIATEIbHBIX
AJIEMEHTOB MAaCCHBa.
3. JlaH OTHOMEPHBIN MAaCCUB, COCTOAIIMMN U3 N BEIIECTBEHHBIX 3JIEMEHTOB.
3.1. Haitn MUHUMAJIBLHBINA 3JIEMEHT.
3.2. BbIYUCIUTH TPOU3BEACHUE HE HYJIEBBIX 3JIEMEHTOB MacCHBA.
4. JlaH OTHOMEPHBIN MACCUB, COCTOSIIIMN U3 N LETOUYNCIEHHBIX
2JIEMEHTOB.
4.1. HaiTtu MUHUMAJIbHBIN MTOJOKUTEIILHBINA SJIEMEHT.
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4.2. BbpIUUCIUTH CYMMY MOJIOKUTEIBHBIX 3JIEMEHTOB MacCHBa,
KpaTHbIX 3.
. JlaH omHOMEpHBIN MacCHUB, COCTOSIINMN U3 N ETOYMCIICHHBIX
2JIEMEHTOB.

5.1. Haiitn MakCUMaabHBIN ITOJOKUTEIILHBINA SJIEMEHT.

5.2. BplUMCINTH NPOU3BEACHUE SJIEMEHTOB MacCHBaA.
. JlaH omHOMEpHBIN MacCHUB, COCTOSIINMN U3 N ETOYNCICHHBIX
2JIEMEHTOB.

6.1. Haiitn MakcUMaIbHBIN 3JIEMEHT.

6.2. BplUMCIUTH CyMMY YETHBIX 3JIEMEHTOB MacCHBa.
. JlaH omHOMEpHBIN MacCHUB, COCTOSAIINMN U3 N BEIIECTBEHHBIX AJIEMEHTOB.

7.1.  HaiiTu MUHUMaJbHBIA OTPULIATEIBHBIA STIEMEHT.

7.2. Bprancnuth cpeaHeapupMeTHIeCKOe MOT0KUTETbHBIX
2JIEMEHTOB MAaCCHBa.
. JlaH omHOMEpHBIN MacCHUB, COCTOSAIINMN U3 N ETOYNCICHHBIX
2JIEMEHTOB.

8.1. Halitu MakcUMaJILHBINA DJIEMEHT.

8.2. Bpruucauts cpenHeapupMeTHIECKOE AIEMEHTOB MACCHBA.
. JlaH omHOMEpHBIN MacCHUB, COCTOSIINMN U3 N [ETOYMCIIEHHBIX
2JIEMEHTOB.

9.1. Haitn MUHUMAJILHBINA 3JIEMEHT.

9.2. BpIUKCIUTH CYMMY 3JIEMEHTOB MacCHUBA.

JlaH OMHOMEPHBIA MacCUB, COCTOSAIINAN U3 N IETOUYNCIEHHBIX
2JIEMEHTOB.

10.1. HaiiTn MakCUMaIbHbIA OTPHULIATEIbHBII 3JIEMEHT.

10.2. BpruucauTh NpOU3BEAECHUE OTPULATENIBHBIX 3JIEMEHTOB
MacCHBa.

JlaH OTHOMEPHBIN MACCUB, COCTOSIIIAN U3 N LIETOUYUCICHHBIX
2JIECMEHTOB.

11.1. Haiitm MakcMMaJIbHBIN DJIEMCHT.

11.2. Beruucnuth cpeaHeapupmMeTnueckoe HEYETHBIX DJIEMEHTOB
MacCHBa.

JlaH OTHOMEPHBIN MACCUB, COCTOSIIIAN U3 N LIETOUNCICHHBIX
2JIEMEHTOB.

12.1. Haiitn MUHUMAIBLHBIN ITOJIOKUTEIBHBIN JIEMCHT.

12.2. BpUMCIUTH CyMMY YETHBIX JIEMEHTOB MAcCCHUBA.

JlaH OqHOMEPHBIA MacCUB, COCTOSAIINAN U3 N IETOUYNCIECHHBIX
2JIEMEHTOB.

13.1. HailTu MUHMMaIbHBIA OTPHULIATEIBHBIN 3JIEMEHT.

13.2. Bpryuciauth NpOU3BEACHUE HEHYJICBBIX 2JIEMEHTOB MacCHBa,
KpaTHbIX 3.

JIaH OTHOMEPHBIN MACCUB, COCTOSIIIAN U3 N LIETOUYUCICHHBIX
2JIEMEHTOB.

14.1. Halitu MakCUMaJIbHBIM OTPUIIATEIbHBIA SJIEMEHT.
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14.2. Boeruncnuth cpeaHeapu(pMeTHIECKOe YETHBIX AIEMEHTOB
MacCHBa.
15. JlaH OTHOMEPHBIN MACCUB, COCTOSIMNA U3 N BEIIECTBEHHBIX
2JIEMEHTOB.
15.1. Haiitn MakcMMaJIbHBIN DJIEMEHT.
15.2. Bolunucnuthb cpeaHeapu@mMeTnyecKkoe MmoaoKUTEeIbHBIX
2JIEMEHTOB MAaCCHBa.
16. JlaH OIHOMEPHBIN MACCUB, COCTOSIIIIMI U3 N BEIIECTBEHHBIX
3JIEMEHTOB.
16.1. HaiiTn MUHUMAIBLHBIN ITOJIOKUTEIBHBIN JIEMCHT.
16.2. BpruncauTe NpOU3BENCHUE HE HYJIEBBIX 3JIEMEHTOB MaCCHUBA.
17. JlaH OIHOMEPHBIN MAaCCUB, COCTOAIINMN U3 N EIOYNCICHHBIX
3JIEMEHTOB.
17.1. HaliTu MakCUMaJIbHBIM OTPUIIATEIbHBIA SJIEMEHT.
17.2. BpIYUCIUTH CyMMY OTPHUIIATEJIbHBIX 3JIEMEHTOB MACCHBa.
18. JlaH OTHOMEPHBIN MACCUB, COCTOSIIAN U3 N LIETOUUCICHHBIX
2JIEMEHTOB.
18.1. HaiiTn MUHUMAJIILHBINA 3JIEMEHT.
18.2. BhIYuCIuTh CyMMY MOJIOKUTEJIBHBIX HEYETHBIX JIEMEHTOB
MacCHBa.
19. JlaH OIHOMEPHBIN MAaCCUB, COCTOAIIMMN U3 N LEIOYNCICHHBIX
3JIEMEHTOB.
19.1. HaiiTn MUHUMAIBHBIN ITOJIOKUTEIBHBIN SJIEMCHT.
19.2. BpruncauTh NpOU3BEAECHUE HEYETHBIX AIEMEHTOB MAaCCUBA.
20. JlaH OIHOMEPHBIN MACCUB, COCTOSIIMK U3 N BEIIECTBEHHBIX
3JIEMEHTOB.
20.1. Haiitm MakcMMaJIbHBIN DJIEMEHT.
20.2. Bwruucnuth cpenHeapu@mMeTnueckoe OTpUuIaTeIbHbIX
2JIEMEHTOB MAaCCHBa.
21. JlaH OIHOMEPHBIM MACCUB, COCTOSIIIUAN U3 N LIETOUUCICHHBIX
2JIECMEHTOB.
21.1. Haiitu MakcMMaJIbHBIN MOJ0KUTECIBHBIN 2JIEMCHT.
21.2. BBIYKCIUTH CyMMY IOJOKUTEIbHBIX YETHBIX 3JIEMEHTOB
MaccHuBa.
22. JlaH OITHOMEPHBIN MAaCCUB, COCTOAIINMN U3 N LEIOYNCICHHBIX
3JIEMEHTOB.
22.1. Haitu MUHUMAaIbHBIN DJIEMEHT.
22.2. BplUHUCIUTH NPOU3BEACHUE HEHYJIEBBIX HEUETHBIX 3JIEMEHTOB
MaccHuBa.
23. JlaH OITHOMEPHBIN MACCUB, COCTOSIMN U3 N BEIIECTBEHHBIX
2JIEMEHTOB.
23.1. Haiitu MUHUMAIbHBIN MTOJOKUTEIILHBINA SJIEMEHT.
23.2. Beruucnuth cpenHeapupmMeTnueckoe OTpuIaTeIbHbIX
2JIEMEHTOB MAaCCHBa.
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24. JlaH OTHOMEPHBIN MAaCCUB, COCTOAIINMN U3 N LEJIOYNCIECHHBIX
DIIEMEHTOB.
24.1. HaiTu MakCUMaJIbHBIN OTPULIATEIIbHBIN JIEMEHT.
24.2. Bwruucauth cpenHeapupmMeTniyeckoe HEUETHBIX JIEMEHTOB
MacCHBa.
25. JlaH OHOMEPHBIN MACCUB, COCTOSIIIUAN U3 N LIETOUUCICHHBIX
DIIEMEHTOB.
25.1. HailTu MUHUMAaIbHBIA OTPHULIATEIbHBIN 3JIEMEHT.
25.2. BbIUHCIUTH CYMMY HECUETHBIX OTPUIIATEIIBHBIX AIIEMEHTOB
MacCHBa.

5.3 Ilepenaya MacCMBOB B (DYHKLHIO

Harmncars mporpaMmy, BBIIOJIHSIOIIYXO JEUCTBUS B COOTBETCTBUHM C
BapUAHTOM 33/IaHUA U MEPEAIOIyI0 MacCcuB B GYHKIIHMIO. BBOI M BBIBOA MacCHBOB
BBITIOJIHUTD B OTJEIbHBIX (PYHKIUAX.

BapuanT onpenensiercs o nociennen mudpe B CUCKE CTYAEHTOB IPYIIIbL.

1. Berancnuth ¢ MCHONB30BaHMEM (PYHKIIMM HAUMEHBITHE JJIEMEHTHI B
CTPOKE U CyMMY HOMEpPOB CTPOK U CTOJOLIOB, B KOTOPBIX OHHU
pacnionoxensl, Mg marpuisl A(10,15). Pesynbrarel gopmupoBars B
onHoMepHbIX MaccuBax M(10) u S(10).

2. Jlan wmaccuB a(8,5). C wucnonap3oBaHueM  (DYHKIIUH  HaWTH
CPEIHEKBaAPAaTUYHOE 3HAYEHUE TMOJOKHUTEIbHBIX 3JIEMEHTOB KaXKI0U
CTPOKU MacCuBa U cpOpMHUPOBATH U3 HUX OJHOMEPHBIN MaccuB b(8).

3. BeluucauTth ¢ UCHoONb30BaHMEM (PYHKIIMM max 3JIEMEHThl KaxKIou
ctpoku Matpuiel A(10,20). Pesynbratel (opMupoBaTh B OTHOMEPHBIX
MaccuBax C(10) u D(10).

4. laner maccuBsl a(3.,4), b(2,5). Haiitu Z = (Ma+Mb)/(da+db), tne Ma
,Mb - cpeaneapupmMerndyeckue 3HaueHUs maccuBoB A, B. da, db -
MaKCUMaJIbHbIE OTKJIOHEHHUS OT CpeHeapu(PMETHUECKUX 3HAYCHUH.

5. lana marpuma A(5,5). ChopmupoBars ogHoMepHBIA MaccuB C(5) u3
CPEIHETEOMETPUUYECKUX 3HAUCHUH MOJIOKUTEIBHBIX 3JIEMEHTOB KaXKI0TO
CTOJIOTIa MATPHIIHI.

7 — Xmax ~ Vimin
6. BeraucnuTs Ymin ~Vmax ¢ UCTIONB30BaHUEM (DYHKIIMH, [JIE€ Xmax ,Xxmin
,ymax ,ymin — MaKCHMaJbHblE ¥ MHUHUMAJbHBIC DJICMECHTHI
COOTBETCTBEHHO MaccuBa x(5,2) u maccuna y(3,4).
7. Jlana MaTpuIa A4,5), B(5,6). Beruucnuthb
Y max{x,}
Z=p,+p,, e p=Q
i=1 ] = 19 N

CyMMa MAaKCHMAaJIbHbIX 3JIEMEHTOB
KQKJ0U CTPOKH MaTPHULIBL.
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10.

. BbraucnauTsb ¢ ucnonb3oBaHueM (YHKIIMH Min 3J€MEHTHI KaX10i CTPOKU

matpuiibl A(10,20). Pe3ynbrarsl popMupoBaTh B OTHOMEPHBIX MacCHUBax
C(10) u D(10).

. [Ipeo6pazoBate MaccuB x(3,3) B y, OCTaBUB B HEM TOJbKO

TIOJIOXKHUTENbHBIC AJIEMEHTHI. BMECTO OCTambHBIX 37IEMEHTOB 3amucars 0.

Onpenenuth KOJMMYECTBO  MOJOKHUTEIBHBIX, OTPUIIATEIBHBIX |
HyJeBbIX 37eMeHToB Marpuibl A(10,15). (Co3nate Tpu QyHKIUM IS
HAXOXKJICHUS dTUX 3HAYCHUN ).

5.4 Ucnosib30BaHNEe peKypCUH

Hanucatps nmporpamMmy, peKypCUBHO BBIYHCIISIONLYIO CYMMY.
Bapuant onpenensiercs no nocieaHei nudppe B CHUCKE CTYIEHTOB TPy

1.

Haiitu cymMy psa ¢ TOYHOCTBIO &, OOIIMI WIEH KOTOPOrO paBeH
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TEMA 15. OCHOBBI OOIT B PYTHON.
JlaGoparopHnasi padora Ne 19

1. Ieap 1 mopsAAoOK padoThI

[{exs paGoThl — M3yYUTh BOBMOXKHOCTH PabOTHI ¢ Kitaccamu B [IuTtone.

[Topsinok BBITIOJHEHUS paOOTHI:

CaMocCTOsTENIbHO — MPOpadOTaTh TEOPETHUYECKUE OCHOBBI 1O  SI3BIKY
nporpammupoBanust [IUTOH, BBITIONHSSA YKa3aHHBIE B TEKCTE IPUMEPBI.

BrinonHuTh MHAUBUAYATBHOE 3aJaHUE.

2. Kparkas Teopus

2.1 Kitaccsl M 00bEKTBI

Knacc sBnsercs mabGnoHoM wid (QOpMalIbHBIM ONHMCAHUEM OOBEKTa, a
O00BEKT MPENCTaBIsIeT AK3EMIUISIP 3TOrO Kiacca, ero peaibHoe BoruionieHue. C
TOYKHU 3pEHUsl KoJa Kiacc oObenuHseT HaOOp (YHKIMA U MepEeMEHHBIX, KOTOpPbIC
BBITMOJIHSIOT OIpeneneHHyto 3aaady. OyHkuun kinacca Ha3biBaloT MeTogamu. OHU
OTIPE/ICTISAIOT MOBEJACHUE Kilacca. A TepeMEeHHBIE Kilacca Ha3bIBAIOT aTpuOyTaMu-
OHHU XPaHAT COCTOSTHUE KJacca.

Kiacc onpenensercst ¢ moOMOIIbIO KIIFOUEBOTO CII0Ba class:

class nazeanue knacca:

Memoobvl_Kaacca

Jl1st co3nanus 00beKTa Kiiacca UCIOIb3YETCs CIEAYIONINI CUHTAKCHUC:
Ha3zeanue_obveKkma = Hazeauue_Kuacca([napamempuol])

[Ipumep, onpenennm npocrenmmm kiace Person:
class Person:
name = "Tom"

def display info(self):
print("l[Ipueem, mens 308ym", self.-name)

personl = Person()
personl.display info() # Ilpusem, mens 308ym Tom

person2 = Person()
person2.name = "Sam"
person2.display info() # Ilpusem, mens 308ym Sam

Knacc Person onpenensieT arpuOyT name, KOTOPbIA XpaHUT UMl YE€TIOBEKA, U
meToa display _info, ¢ TOMOIIBIO KOTOPOTO BHIBOIUTCS HHGOPMAIIUS O YETIOBEKE.
[Ipu ompenenennn METOAOB JIFOOOTO KJlacca CIEMYyeT YYUTHIBATh, YTO BCE
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OHH JIOJDKHBI TIPHHAMATh B KayeCTBE IEPBOTO TapaMeTpa CChUIKY Ha TEKYIIHUH
00BEKT, KOTOpBIA Ha3biBaeTCs self. Uepe3 3Ty CChUIKY BHYTPH KJIacca MOXEM
o0paTUThcs K METOlaM WM arpulyTam 3TOro ke Kiacca. B wactHocTH, yepes
BBIpaKEHUE self.-name MOXKHO MOJIyYUTh UMS TIOJIH30BATEIIS.

[Tocne onpenenenus kiacc Person co3naeM mapy ero 00beKToB - personl u
person2. Vcnionb3ys uMsi 00bEKTa, Mbl MOXKEM OOpPaTHTBCA K €ro METOAaM M
arpuOytamM. B JaHHOM ciydyae y KaXKI0ro U3 OOBCKTOB BBI3bIBAEM METOJ
display info(), KOTOpbBIY BEIBOIUT CTPOKY Ha KOHCOJIb.

Koncmpykmopui

Jlist co3nanust 00beKTa Kilacca MCIOIb3yeTCsl KOHCTPYKTOp. B mpenbiayiem
npuMepe B Kiacce Person, UCTIOIB30BAJICS KOHCTPYKTOP MO YMOJTYAHHIO, KOTOPBIN
HESIBHO UMEIOT BCE KJIACCHI:

personl = Person()

person2 = Person()

KoHCTpyKkTOp B KJIaccax MOMKHO OIPEACIUTH C IMOMOIIBIO CIICIHAIBHOTO
METOJ1a, KOTOPBI Ha3biBaeTcs  init(). Ilpumep, uamMeHnnm kiacc Person, 100aBUB
B HErO KOHCTPYKTOP:

class Person:

# KOHCMPYKmMop
def _init _(self, name):
self-name = name #ycmanaeiusaem ums

def display info(self):

print("llpueem, mens 306ym", self-name)

personl = Person("Tom")
personl.display info() # Ilpusem, mens 306ym Tom
person2 = Person("Sam")
person2.display info() # Ilpusem, mens 308ym Sam

B kadectBe mepBOoro mnapameTpa KOHCTPYKTOp NPUHUMAET CCBUIKY Ha
TEeKyIUi OOBEKT - self. Hepeako B KOHCTPYKTOpax yCTaHABIMBAIOTCS aTpUOyThI
kiacca. Tak, B JaHHOM ciy4dae B KadeCTBE BTOPOTO IapameTpa B KOHCTPYKTOP
nepenaeTcss HUMs TOJB30BaTeNsl, KOTOPO€ YyCTaHaBIMBaeTcs [UIs arpulyra
self.-name. Jlyist arpuOyTa HE0OS3aTEIBHO OMPEILIAThH B KJIACCE MIEPEMEHHYIO name,
KaKk 3TO OBbUIO B MpPEABIAYIICH BepcHHM Kiacca Person. YCTaHOBKAa 3HAYCHUS
self.name = name y>xe HESIBHO CO3/1ae€T aTpudyT name.

ecmpykmop
[Tocne okoH4YaHUsT pabOTHI ¢ OOBEKTOM MOXKEM HCIIOJIb30BaTh omneparop del
TUTSL YOQJICHUS €r0 U3 TIaMSITH:
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personl = Person("Tom")
del personl  #yoanenue uz namamu

VYnansaTe 00beKT He00s13aTeIbHO, TAK KaK MOCIIe OKOHYAHUS PabOoThl CKpUTITA
BCE OOBEKTHI aBTOMATUYECKU YAAISIOTCS U3 MTaMSATH.

Jlis ompeneneHusi ASCTPYKTOpa HEOOXOJUMO pealu30BaTh BCTPOCHHYIO
byakuuto  del , kotopas OyneT BbI3BIBAaThCSA JHUOO B pe3y/IbTare BbI30BA

oneparopa del, 1uO0 Ipu aBTOMAaTUUECKOM yaajieHnHn o0bekTa. Hanmpumep:
class Person:

# KOHCMPYKmMop
def _init _(self, name):

self-name = name #ycmanaerusaem ums

def del (self):
print(self.-name,"yoanen uz namsmu")
def display info(self):

print("llpueem, mens 308ym", self-name)

personl = Person("Tom")

personl.display info() # Ilpusem, mens 306ym Tom
del personl  #yoanenue uz namamu
person2 = Person("Sam")

person2.display info() # I[Ipueem, mens 308ym Sam

Onpeoenenue Kiaccoe 6 MOOYIAX U ROOKIIOUECHUE
Kak mpaBuiio, Kjlacchbl pa3MEIIAlOTCA B OTACIbHBIX MOIYJISIX M 3aTE€M YXKe
UMIIOPTUPYIOTCS. B OCHOBHOW CKPHUNT MporpamMMmsbl. J[OMyCTUM B MPOEKTE [1Ba

daiina: daitn main.py (OCHOBHOW CKpHUIIT MPOTpaMMmbl) U classes.py (CKpUINT C
oTpeiesIeHUEM KJIacCOB).

B daiine classes.py onpenenum Ba Kjiacca:
class Person:

# KOHCMPYKmMop
def _init (self, name):

self-name = name #ycmanaeiusaem ums

def display info(self):

print("lIpueem, mens 306ym", self.-name)

class Auto:
def _init (self, name):
self.name = name
def move(self, speed):
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print(self-name, "edem co ckopocmvwio”, speed, "km/u")

[ToakmrourM ATH KJIACChl M UCIIONB3YEeM UX B CKPHIITE Main.py:
from classes import Person, Auto

tom = Person("Tom")
tom.display info()

bmw = Auto("BMW")
bmw.move(65)

[TonkiroueHre KIIAcCOB MPOMCXOAUT TOYHO Takke, Kak W (QyHKIMHA u3
MOJTYJIsl. MBI MOKEM TTOAKITIOYATH BECh MOJTY/Ih BIPAKEHUEM

import classes

JIn6o MOAKIIOYUTH OTEIbHBIC KIIACCHI, KaK B IPUMEPE BHIIIIE.

2.2 Uukancyasiumst
[To ymomuaHuio aTpuOyThl B Kjaccax SBJISIOTCS OOIICTOCTYITHBIMU, a 3TO
3HAYUT, YTO M3 JIFOOOTO MeCTa IMPOrpaMMbl MbI MOYKEM ITOJTYYUThH aTpUOyT 00BEKTa
W U3MEHHTH ero. Hampumep:
class Person:
def _init _(self, name, age):
self.name = name #ycmanasiusaem ums
self.age = age  #ycmanasnusaem 6o3pacm

def display info(self):
print("HUmsa:", self-name, "\tBozpacm.", self.age)

tom = Person("Tom", 23)

tom.name = "Yenosex-nayx"  # uzmensem ampubym name
tom.age = -129 # uzmensiem ampubym age
tom.display info() # Umsa: Yenosex-nayk  Bospacm: -129

B nanHOM ciiydae MOXKeM, K MpUMEpPY, MPUCBOUTH BO3PACTy WJIM UMCHH
YeJIoBeKa HEKOPPEKTHOE 3HAYCHHE, HAIpUMeEp, yKa3aTh OTPHUIATEIIBHBIA BO3PACT.
[TogoOHOE TOBEACHHE HEXKENaTeNIbHO, MOATOMY BCTAaeT BOMPOC O KOHTPOJIE 3a
JIOCTYIIOM K aTpulyTam 0ObeKTa.

C JnmaHHOW TPOOJIEMOWM TECHO CBS3aHO TIOHSATHE  HWHKAIICYJISIUH.
Wukancynsiiiust ~ sBisgeTcss  (QyHIAMEHTAIbHOW  KOHICNIUMEH  OOBEKTHO-
OPUCHTHUPOBAHHOTO IMporpammupoBanus. OHa MperoTBpaIiaeT MpsIMON TOCTYI K
arpr0yTaM OOBEKT M3 BBI3BIBAIOILETO KOJIA.

KacareapbHO MHKAICYJISAIUU HEMOCPEACTBEHHO B S3BIKE NMPOrPaMMHUPOBAHHUS
Python ckpbITh aTpuOyThI KJlacca MOXKHO CJICJIaB UX MPUBATHBIMU WM 3aKPBITHIMU
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W OrpaHWYMB JIOCTYl K HHUM 4Yepe3 CIENHAIbHBIE METOAbI, KOTOPHIE eIIle
Ha3bIBAIOTCS CBOWCTBAMU.
V3MeHuM BBIIIIE ONIpeIeTICHHBIN KIIacc, OMPECIMB B HEM CBOMCTBA!
class Person:
def _init (self, name, age):
self.  _name = name #ycmanasiusaem ums
self. age =age #ycmanasnusaem gospacm

def set_age(self, age):
if age in range(1, 100):

self. age = age
else:
print("Heoonycmumuwiii 603pacm")

def get _age(self):

return self. _age

def get name(self):

return self.  name

def display info(self):
print("Uma:", self. _name, "\tBospacm:", self. age)

tom = Person("Tom", 23)

tom. age =43 # Ampubym age He uzmeHumcs
tom.display info() # Ums: Tom Boszpacm: 23
tom.set_age(-3486) # Heoonycmumblil 6o3pacm

tom.set_age(25)
tom.display info() # Ums: Tom Bospacm: 25

Jljis co3manusi MPUBATHOTO aTpuOyTa B Hayajie ero HAaMMEHOBAaHUS CTaBUTCS
IBOWHON Tpouepk: self. name. K Takomy arpulOyTy MBI CMOXXEM OOpaTUThCS
TOJBKO M3 TOro e kiacca. Ho He cMokeM oOpaTtuThCs BHE AITOTO Kjacca.
Hanpumep, npucBoeHue 3Ha4eHHs 3TOMY aTpuOyTy HUYETO HE JacT:

tom. age =43

A TIOTIBITKA MOJTYYUTh €0 3HaY€HHE MIPUBEET K OLIUOKE BBHITTOTHEHUS:

print(tom. __age)

OnHako Bce K€ MOXET MOTpeOOBaThCsl  yCTaHABIMBATH  BO3pacT
noJp30Barens u3 BHe. st 3Toro cozmarorcst cBoiicTBa. Mcmonb3yst OHO CBOMCTBO,
MBI MOJKEM TIOJTYYUTh 3HAUYCHHUE aTpulyTa:

def get age(self):

return self. _age
JlaHHBIN METO/ HA3BIBAIOT TETTEP WIIH aKCECCOP.
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JInst u3MeHeHus Bo3pacTa OIpeAesIeHO JPYroe CBOMCTRO:
def set_age(self, value):
if value in range(1, 100):
self. age = value
else:
print("Heoonycmumuwiii 603pacm”)
3nech yXe MOXKEM peluTh B 3aBUCUMOCTH OT YCJIOBHMM, HaAo0 Ju
MepeyCTaHABIMBAaTh BO3pacT. JlaHHBIA METOJ Ha3bIBAKOT CETTEP WJIIM MBIOTEUTOP
(mutator).
HeoOs13aTenbHO co3maBaTh I KaXIOTO NMPHUBATHOTO aTpulyTa MOAO0HYIO
napy cBoiicTB. Tak, B mpumepe BbIIIE UM YEIOBEKA Mbl MOXKEM YCTAHOBHUTH
TOJIBKO U3 KOHCTPYKTOpA. A ISl IOJIy4eHUE ONPENEIIeH METO get name.

Annomayuu ceoiicme

Python wmeeT Takxke emie OAWH - CHOCOO OMpeaeNieHUs] CBOMCTB. DTOT
crnoco0 mpeAmonaraeT HUCIOJIb30BaHWE AaHHOTAIMH, KOTOpPBIE TPEABAPSIOTCS
CHMBOJIOM (@

Jlis co3maHus CBOKMCTBa-reTTepa HaJl CBOWCTBOM CTAaBUTCS AaHHOTAIIHS
@property.

Jlis  co3maHus  CBOWMCTBa-ceTTepa HaJ CBOMCTBOM YCTaHABIMBACTCS
AHHOTAIIWSI UMsL_C8OUCMEa_zemmepa.setter.

[Iepenmmem knacce Person ¢ ncnonab30BaHUEM aHHOTALIMMN:
class Person:
def _init _(self, name, age):
self. name = name # ycmanaenueaem ums
self. age =age #ycmanaenusaem eospacm

@property

def age(self):
return self. _age

@age.setter

def age(self, age):

if age in range(1, 100):

self. _age = age
else:
print("Heoonycmumuwiii 603pacm")

@property
def name(self):

return self.  name

def display info(self):
261



print("Umsa:", self. _name, "\tBospacm:", self. age)

tom = Person("Tom", 23)
tom.display info()  # Umsa: Tom Boszpacm: 23

tom.age = -3486 # Hedonycmumblii 6o3pacm
print(tom.age) #23
tom.age = 36

tom.display info()  # Hma: Tom Bospacm: 36

CBoIiCTBO-CETTEp ONpeAeIsieTcs mocle cBoicTBa-rerrepa. Cerrep, U rerrep
Ha3bIBAIOTCSl OJMHAKOBO - age. Y MOCKONBKY TeTTep Ha3bIBaeTCs age, TO HAJ
CETTEePOM YCTAHABIMBACTCS aHHOTAIMS (@age.setter. [locne 3TOTO, UTO K TETTEPY,
9TO K CETTEPY, MOXKHO OOPATHTCS Yepe3 BBIPAKEHHE fom.age.

2.3 HaciaenoBanue

HacnenoBanue TO3BONSET CO37aBaTh HOBBIM KJacC HA OCHOBE YKe
CYIIECTBYIOIIErO Kiacca. Hapsmy ¢ WHKancynsiued HacleIOBaHUE SIBISCTCS
OJTHUM u3 KpaeyroJbHbIX KaMHeH 00BEKTHO-OPHUEHTHPOBAHHOTO
IPOrpaMMHUPOBAHUS.

KitoueBbIMU TIOHATHSMHU HACIIEAOBAHUS SBISIFOTCS TTOAKJIACC M CYMEPKIIACC.
[Togknmacc HaclmemyeT OT cCylepkiacca Bce MyONWYHBbIE aTpuUOyThl U METOIBI.
Cynepkiacc emie Ha3biBaeTcsi 0a30BbIM (base class) Wmu ponuTENbCKUM (parent
class), a mogkacc - mpous3BoAHBIM (derived class) nnm noaepuum (child class).

CuHTaKCHUC JIJTSl HAaCcJISAOBAHUS KJIACCOB BBITVISIUT CIICIYFOIIM 00pa3oM:

class nooknacc (cynepknacc):

Memoobl_nooxaacca

PacMoTpuM mpumep HaclieZlOBaHWS Ha OCHOBE KJIacCOB Person, KOTOPBIH
NPEICTaBISACT YeNIOBEKa, U Kiacc Employee - kinacc paboTHHKA.

class Person:

def _init (self, name, age):
self. _name = name #ycmanagnusaem ums
self. _age = age #ycmanaenusaem gospacm

@property

def age(self):
return self. _age

@age.setter

def age(self, age):

if age in range(1, 100):

self. age = age
else:
print("Heoonycmumwiii 603pacm”)

@property
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def name(self):

return self.  name

def display info(self):
print("HUmsa:", self.  _name, "\tBospacm:", self. _age)

class Employee(Person):

def details(self, company):
# print(self. _name, "pabomaem 6 komnanuu'", company)
# max nenwvss, 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 nonnocteio nepeHumaeT GyHKIMOHAN Kiacca Person u B
JIOTIOJIHEHUH K HEMY J100aBisieT Metoj details().

Crout 00OpaTtuTh BHUMaHUE, UYTO 1Jisi Employee NOCTYyNIHBI Yyepe3 KIOYEBOE
CJIOBO self Bce METONbI U aTpuOyThI Kjacca Person, KpoMe 3aKPBITHIX aTpUOyTOB
TUNIA __name WA _age.

[Tpu co3manuu obwvekta Employee (hakTUUECKH HCIONB3YEM KOHCTPYKTOP
kiacca Person. U kxpome TOro, y 3T0T0 00BEKTa MBI MOKEM BBI3BATH BCE METOIBI
Kiacca Person.

2.4 IToxumoppusm
[Tomumopdusm sBIsIeTCsT eme OAHMM 0a30BBIM  acClEeKTOM OOBEKTHO-
OpHUEHTHUPOBAHHOTO TMPOTPAaMMHUPOBAHUS U MPENAINojiaraeT CIoCOOHOCTh K
U3MEHEeHUI0 (DYyHKIMOHAJa, YHACIEI0BaHHOTO OT 0a30BOTO Kilacca.
Hampumep:
class Person:
def _init (self, name, age):
self. _name = name #ycmanagnueaem ums
self. _age = age #ycmanaenusaem gospacm

@property
def name(self):

return self. _name

@property
def age(self):

return self. _age
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@age.setter
def age(self, age):
if age in range(1, 100):
self. age = age
else:
print("Heoonycmumuwiii 603pacm”)

def display info(self):
print("Umsa:", self. _name, "\tBospacm:", self. _age)

class Employee(Person):
# onpedenenue KOHCMPYKmMopa
def _init _(self, name, age, company):
Person. _init  (self, name, age)
self.company = company

# nepeonpedenenue memooa display _info
def display info(self):
Person.display info(self)
print("Komnanusa:", self.company)

class Student(Person):
# onpedenenue KOHCMPYKmMopa
def _init _(self, name, age, university):
Person. __init _ (self, name, age)
self.university = university

# nepeonpedenenue memooa display _info

def display info(self):

print("Cmyoenm",  self.name, "vyumea 6 yHusepcumeme”,
self.university)
people = [Person("Tom", 23), Student("Bob", 19, "Harvard"),

Employee("Sam", 35, "Google")]

for person in people:

person.display _info()
print()

B npousBopHOM Kkitacce Employee, KOTOPBIA NPENCTABISET CIIYKAILETo,
OTpeeNsieTCsl CBOM KOHCTPYKTOp. Tak Kak HaM HaJ0 YCTaHABIMBATh TIpU
Co3laHMU OOBEKTa eIle W KOMIIAHWI0, TAe paboTaeT coTpymaHuk. Jlms sToro
KOHCTPYKTOp TPUHMMAeT YeThIpEe TMapaMmeTpa: CTaHAapTHBIA mapamerp self,
napaMeTphl name U age u IapameTp company.

B camom xoHcTpykTOpe Employee BBI3bIBacTCSI KOHCTPYKTOp ©0a30BOTO
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kinacca Person. OOpamieHne K MeToAaMm 0a30BOr0 Kjiacca MMEET CIETyHOIIUi
CUHTaKCHC:

cynepkiacc.nazeanue _memooa(self [, napamempoi])

[ToaToMy B KOHCTPYKTOp 0a30BOTO Kilacca repenarorcs ums U Bo3pacT. Cam
xe kinacc Employee nobasnseT k pyHKIMOHANy Kiiacca Person elie oauH aTpulyT
- self.company.

Kpome Toro, kimacc Employee nepeonipenenser meton display info() kiacca
Person, mockonbKy KpoMe HMMEHH M BO3pacTa HEOOXOAMMO BBIBOAWUTH €IlE U
KOMITaHUIO, B KOTOpO#M paboTaeTr cimyxamuid. 11 4To0bI MOBTOPHO HE MHCATH KOJ
BbIBOZIAa MMEHHM M BO3pacTa 3[€Ch TaKXKE NPOUCXOAUT OOpalleHHe K METOAY
6a30BorO Ki1acca - MeTony get _info: Person.display info(self).

[Toxoxxum oOpa3om ompeneneH kiaacc Student, IPeACTABISAIONUN CTyICHTA.
OH Takxke TepeonpenessieT KOHCTPYKTOp W Meton display info 3a Tem
UCKJIIOYEHHEM, YTO BMECTO B MeTone display info He BBI3BIBA€TCS BEPCHs STOTO
MeTo/a U3 0a30BOTO Kilacca.

B ocHOBHOIl YacTH TpOTpaMMBI CO3[AETCS CIHUCOK M3 TPEeX OOBEKTOB
Person, B KOTOpOM JiBa 00bEKTa Tak)Ke MPEACTABISAIOT Kiaccel Employee u Student.
M B 1mukie 3TOT COHMCOK MepedupaeTcs, W Uil KaXIOro OObEKTa B CIIHCKE
BBI3BIBACTCA MeTON display info. Ha ostame BbIMOMHEHUS Mporpammel Python
YUUTHIBACT HWEPAPXHUIO HACIEAOBAaHUS M BBHIOMpAET HYXKHYIO BEpPCHI0 METOAA
display info() nynst kaxxnoro oObeKTa.

[Tpu pabote ¢ oObekTamMu ObIBaeT HEOOXOAMMO B 3aBUCMMOCTU OT UX THIA
BHITIOJIHATh T€ WM WHBIE omepamuu. M ¢ ToMomplo BCTpOEHHOW (yHKIIUU
isinstance() MbI MOXXEM TPOBEPUTH TUIl 00BEKTa. JTa (YHKIMS MPUHUMACT JBa

rapamMerpa:
isinstance(object, type)
[lepBplli mapameTp TMpeACTaBiIseT OOBEKT, a BTOpPOM - THII, Ha

IPUHAISKHOCTH K KOTOPOMY BBITIONHSAETCS TIpoBepKa. Ecim 00beKT mpeacTaBiser
yKa3aHHBIM THI, TO (yHKIMS Bo3BpamaeT 7rue. Hampumep, BO3bMEM BEHIIIIE
OTHMCAHHYIO UEPAPXUIO KJIACCOB:
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 Kaiacc object. CTpokoBoe npeacraBjieHue 00beKTa
Hauunas c¢ 3-it Bepcuu Python Bce KJIacChl HESIBHO HWMEIOT OJMH OO
cymnepkyace - object 1 Bce KJIaCChI M0 YMOJYaHUIO HACTEAYIOT €TI0 METO/IbI.

OpnuM 13 HanbosIee UCTOIB3YEMBIX METO/IOB Kilacca object IBIAETCS METOJ
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__str__(). Korma HeoO6XonuMO MOTYyYUTh CTPOKOBOE MPEICTABICHUE OOBEKTa WIIH
BBIBECTH OOBEKT B BUJIE CTPOKH, TO Python Kak pa3 BbI3bIBaeT 3TOT Meron. U npu
OTpENEICHUH KJlacCa XOpPOIIeH MPaKTUKOM CUMTAETCS MEPEONPEAETICHHE ITOrO

METO/1A.

K npumepy, Bo3pMeM kjacc Person U BBIBEIEM €ro CTPOKOBOE

IpeCTaBICHUE:
class Person:
def _init _(self, name, age):
self. _name = name #ycmanaenueaem ums
self. _age = age #ycmanaenusaem gospacm

@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("Heoonycmumwiii 603pacm”)

def display info(self):
print("HUmsa:", self.  _name, "\tBospacm:", self. _age)

tom = Person("Tom", 23)
print(tom)
[Tpu 3amycke mporpamma BBIBEJET YTO-TO HAMIOAOOHME CIEAYIOIETO:
<__main__.Person object at 0x0000017D2BEBDCF&8>
O10 He oueHb HHPOpMaTMBHas uHPoOpManus 00 O0OBEKTe.
oTpesieNuM B Kjacce Person Meton _ str .
class Person:
def _init _(self, name, age):
self. _name = name #ycmanaenueaem ums
self. _age = age #ycmanaenusaem gospacm

@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("Heoonycmumwiii 603pacm")

def display info(self):
print(self. _str_())

def str (self):
return "Ums: {} \t Bospacm: {}" format(self. _name, self. _age)

tom = Person("Tom", 23)

print(tom)

Meton _ str_ () mobkeH BO3Bpamiath CTPOKy. M B JaHHOM ciydae MbI
BO3BpaiaeM 0a30Byr0 MHGOpMaNHiO O dejgoBeke. M Temeph KOHCOIBHBIA BBIBOJ
OyleT apyrum:

3 KoHTpOJIbHBIE BONIPOCHI

ITongarue xnacca B s13b1ke [InToH.

ITons u meToAwI Kiacca.

KoHcTpykTOphl U iecTpyKTOpHI B [InTOHE.

CBolicTBa M aHHOTAIUH.

Uto nmoHnMaeTcs nojJi TEpMUHOM «HacieaoBanue»? [IpuBeaure npuMepsl Ha
si3bIK 1IUTOH.

Uto moHuMaeTcs noj; TepMUHOM «mosimMopduzm»? [lpuBeaute npuMepsl Ha
si3bIK IIUTOH.

Yto moHUMAETCs 1O TEPMUHOM «MHKancyssinus»? [Ipusenure npuMepsl Ha
si3bIK 1IUTOH.

4 3ananue
Bri0path 3a1aH1e cOmIacHO BapuaHTa.
[Topsinok BBIMOIHEHUS paOOTHI:
e pazpaborarh MOJIA, METOAbI M CBOMCTBAa I KaXJIOro U3
OIpeesieMBbIX KIacCOB;
e BCE I10JIS KJIACCOB JIOJDKHBI ObITh IPUBAaTHBIMU;
® peann3oBaTh AJS KaXKIOTO Kilacca KOHCTPYKTOP U AECTPYKTOD;
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® CBOIICTBA 10 UBMEHEHHIO M OTOOPAKCHUIO 3HAYCHUS TIOJICH;
e METOA TMOoWCKa HWH(MOpPMAIMM W3 CIOHUCKAa JaHHBIX OOBEKTOB IIO
OTIPEICTICHHBIM KPUTEPHUSIM;
® T[IepeONpEeCICHHBIA METOA _ str () nis BbIBoma HWH(pOpMAIUU 00
00BEKTE;
® peanu30BaTh MEHIO MO PabOTe CO CIUCKOM OOBEKTOB KOTOPOE JOJIKHO
BKJIIOYATh: J100aBIiEeHUE, pPEJAaKTUPOBAaHUE, yaalleHue OOBEKTa;
oToOpakeHHUE JaHHBIX 00 o0OBeKTe; mMoucka HWHQOpMAIMK TIO
OTIpeIeICHHBIM KPUTEPHUSIM.
Peanm3oBare mporpamMmy Ha Python B COOTBETCTBHH C BapHaHTOM
ucrnonHeHus. OnucaHue KJIacCoOB JIOJDKHO OBITH B OTACIBHOM MOAyie. BapuaHTs
3aJlaHuN OMIPEIEIISIOTCS COTTIACHO CITMCKA CTYJCHTOB B TPYIITIE.

S BapuaHnTsl 3ajaHui

[TocTpouTh HEpapPXHIO KIACCOB B COOTBETCTBHH C BAPUAHTOM 3a/IaHMSL:

CryneHT, mperoaBareib, IepCcoHa, 3aBeyONTNi Kadeapou.

Cnyxamuii, nepcoHa, pabounii, HHXEHEP.

Pabouuii, kaapbl, UHXEHEP, A AMUHUCTpALIHS.

JleTanb, MEXaHU3M, U3IETUE, Y3E.

Opranuzanusi, CTpaxoBasi KOMIIaHUA, He(Tera3oBasi KOMIaHUs, 3aBOJ.

XKypnan, kHura, ne4yarHoe u3JlaHue, yueOHUK.

TecT, 3x3aMeH, BBIITYCKHOM 3K3aMEH, UCIIBITAHUE.

Mecrto, 0651acTh, TOPOA, METAIOJIUC.

. Urpymuika, npoyKT, TOBap, MOJIOYHbINA MPOIYKT.

10 KBuranuwms, HaknagHasi, JOKyMEHT, CUET.

11. ABToMOOUITE, IOE3], TPAHCIIOPTHOE CPENICTBO, IKCIIPECC.

12./IBurarenb, ABUTraTeab BHYTPEHHEIO CrOPaHHUs, AU3E€Ib, PEAKTUBHBIN
JIBUTATEIIb.

13.Pecniy6iinka, MOHapXHsi, KOPOJIEBCTBO, TOCYIAPCTBO.

14 MunekonuTaroiiee, MapHOKONBITHOE, MTUIA, >)KUBOTHOE.

15.Kopabnb, mapoxo, mapycHUK, KOPBET.

16.Camonet, aBTOMOOMIIb, KOPAOJIb, TPAHCIIOPTHOE CPEJICTBO.

17.Touka, munus, Gurypa miockas, purypa oobemMHasl.

18.KaptuHa, pucyHOK, penpOayKIIHs, TEH3axK.

19.Crarss, pazunen, )xypHai, U3aTeIbCTBO.

20.KBaptupa, 10M, yauiia, HACEJICHHBIN MTYHKT.

WX kW=
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TEMA 16. TEXHOJIOT'NA JOCTYIA K JAHHBIM.
JlabGoparopHasi padora Ne 20

Heab u mopsaaok padoThl

HCJ’IL pa6OTbI — U3y4YUTh TCXHOJIOTHHU JOCTYyIId K JaHHBIM.

[Topsinok BBITIOJHEHUS paOOTHI:

CamMocTosTeNlbHO TPOopadoTaTh TEOPETHUECKUE OCHOBBI MO TEXHOJIOTHSIM
JOCTYTIA K JIAHHBIM.

BrinonHuTh MHAUBUAYATBHOE 3aJaHUE.

3ananue (0a30Bblil YPOBEHBb)
1. IIpoextupoBanue 6a3bl JAHHBIX:

onucarh TabIUIBI HA ypoBHE | W 2 HOpManbHOU (OPMBI, BCE MO
TAOMUL  JIOJKHBI COOTBETCTBOBATh IpaBUly  HalMCaHus
UJCHTU(PUKATOPOB;

HOCTPOUTH JIOTHUECKYIO U (PU3UUECKYIO MOJENb 0a3bl IaHHBIX;
OIKCATh CBSA3M MEXy TaOIHUIIAMU U XapaKTEPUCTUKHU CBS3H;
IIACbMEHHBIA OTYET IPEAOCTABUTD MIPEIIOAABATEIIO.

2. Pazpabortka 1-i1 Bepcuu kireHTcKoro npuiokeHus MDI Win32:

B KJIMEHTCKOM 4YacTu JOJDKeH ObITh co3naH oObekT Tuma DataSet
coJepKalnil PU3NYeCKyIo Mojieb 0a3bl JaHHBIX;
B KJIMEHTE MPEIyCMOTPETh BO3MOKHOCTh OTOOpaXkeHUs, 100OaBIeHus,
peNaKTUPOBAHMS U yJAJICHHs TaHHBIX U3 Tabnuil Ha hopMme;
B KaueCTBE MEPBUYHBIX KIIOUYEH HEOOXOIUMO MCIOIb30BaTh THII int ¢
BO3MO)KHOCTBIO aBTOMAaTHYECKOTO YBEJIWYECHHS TpU J0OABICHUU
JAHHBIX;

MHPOpPMALIMs O CXeME€ JaHHBIX M JaHHBIX B TabiMIax JOJKHA
coxpansatbes B XML daitn.

3. Pa3pabortka 2-i1 Bepcuu kimeHTckoro npuwioxerans MDI Win32:

B kadectBe CYDBJl HEoOX0mMMO HMCIONB30BaTh 0a3y MaHHBIX Access
(MOXHO MCTOJB30BATh JI00YI0 APYyTYI0 JoKaabHYyIo Bepcuto CYB/);

B KayecTBE MEPBUYHBIX KIIOYEH HCIONb30BaTh TN CueTyuk (Ijs
npyrux CYBJl npenycMoTpeTh aHAJTOTUYHBIN THIT JaHHBIX);

noctyn k CYBJl ocymecTBisiTb ¢ HMCHOJIb30BAHUEM TEXHOJIOTUU
ADO.NET;

IPENyCMOTPETh  BO3MOXKHOCTh  JOOABJICHHS, pPEIAKTUPOBAHUSA,
yaajJeHusT W OTOOpakeHWs JaHHBIX M3 Tabnuir Ha QopMe cC
BO3MO)XHOCTBIO ~ OBICTPOTO MOMCKA JaHHBIX B TaOlUIAX IO
ONpeICTICHHOMY IOJIIO.

4. . Pazpabotka 3-if Bepcuu KireHTcKoro npuiokeHus MDI Win32:
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B kauectBe CYB]] ucnonp3oBars 6a3y nanueix MS SQL Server 2008
U BBIIIIE;

B KayecTBE INEPBUYHBIX KIIOUEH I CIOPABOYHBIX  TaOIHUIL
HEOOXOAMMO  WCIIONB30BaTh  TWN  int € BO3MOXKHOCTHIO
ABTOMATUYECKOTO YBEJIWYCHUS TpU J00aBICHUHM JAHHBIX, IS
OCHOBHBIX Ta0OHIl ncroab3oBarsk THIIa GUID;

BCE 3amlpOChl, CBA3aHHBIE C M3MCHEHHEM JaHHBIX B 0a3e JaHHBIX,
noucka uHGopMaluu U BbIOOpa UHPOPMALIUU JJII OTYETOB JIOJKHBI
OCYILECTBIISITHCS HA OCHOBE XPaHUMBIX ITPOLIEYD;

JUIsL  OTOOpaXkeHUsT JaHHbIX Tabnaul Ha ¢GoOpMe HCHOIb30BaATh
MPOCMOTPBHI;

noctyn k CYBJ] ocymecTBisTh C HCIOIb30BAHUEM TEXHOJIOTUH
ADO.NET;

BbIOOpKAa  JaHHBIX s (QOPMHUPOBAHUS  OTYETOB  JOJDKHO
OCYILIECTBIISITHCS KAK MUHUMYM C UCIIOJIb30BaHUEM 2 TaOJuIL;

OJIMH OTYET JOJDKEeH coxpansThcsa B dopmare MS Word, BTOpOii B
dbopmare MS Excel;

3aMpocC AaHHBIX U (HOPMHUPOBAHKE OTYETA MPOU3BOIUTH B OTACIHHOM
MOTOKE.

3ajanue (MOBBIIIEHHBIH YPOBEHb)
1. IIpoextupoBanue 6a3bl JaHHBIX:

onucaTrh TaOIUIBI Ha YpoBHE 1 M 2 HOpMaJIbHOU (OpPMBI, BCE MO
TabaMIl  JOJDKHBL ~ COOTBETCTBOBATH  MpaBWIy  HalMCAHUA
UJACHTU(PHUKATOPOB;

MOCTPOUTH JIOTHUECKYIO U (PU3UUECKYIO MOJIENb 0a3bl TaHHBIX;
OIKCATh CBSA3M MEXy TaONIHUIIAMU U XapaKTEPUCTUKHU CBA3H;
NUCbMEHHBIN OTYET NMPEIOCTaBUTH NMPETMOAABATENIO.

2. Pa3pabortka 1-if Bepcuu kireHTcKkoro npuioxkenus MDI WPF:

B KJIMEHTCKOM YacTH BO3MOXKHO HCIIOJIb30BaHUE OObEKTa THUIA
DataSet conmepxarniero ¢puznueckyro Moenb 0a3bl JaHHBIX;
B KJIMEHTE MPEIyCMOTPETh BO3MOKHOCTh OTOOpaXkeHus, 10OaBIeHus,
pEAaKTUPOBAHUS U yAAJICHUS JaHHBIX U3 Ta0IuI] Ha hopMme;
B KQue€CTBE MEPBUYHBIX KIIIOYEH HEOOXOIMMO MCMOIB30BATh THUII int ¢
BO3MO)XHOCTBIO aBTOMATUYECKOIO YBEJIMYEHHUSI MpU J100aBICHUU
JAHHBIX;

uH(pOpMalLMg O CXEME€ JaHHBIX U JIaHHbIX B TaONMIAX JIOJDKHA
coxpansaTbes B Gane tuna XML uum Json.

3. Pa3pabortka 2-i1 Bepcuu kinueHnTckoro npmwiokeans MDI WPF:

B kauectBe CYB]] HeoOXoauMo HCHONIB30BaTh JIOOYIO JIOKAIbHYIO
CYB/;
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B KaueCTBE MEPBUYHBIX KIIOUYEH HEOOXOIUMO MCIOIb30BaTh THII int ¢
BO3MO)XHOCTBIO aBTOMATHYECKOIO YBEJIMYEHUSI MpU J100aBICHUU
JAHHBIX.

noctyn Kk CYBJ] ocymiecTBiasTh 1100 ¢ UCIOIb30BaHUEM TEXHOJIOTUU
ADO.NET unu Ha oCHOBE Ipyrod TEXHOJOTHUU MOJKIIOUEHUS K 0aze
JAaHHBIX;

OpEeIyCMOTPETh ~ BO3MOXKHOCTH  JT0OABIICHUS,  pPEAAKTHPOBAHUS,
yaajJeHusT W OTOOpaKeHWs JaHHBIX M3 Tabmuir Ha QopMe cC
BO3MO)XHOCTBIO ~ OBICTPOTO MOMCKA JaHHBIX B TallMLAX IO
ONpeIETICHHOMY IOJIIO.

4. Pa3pabotka 3-i1 Bepcuu KiaueHTckoro npuioxenus MDI WPF:

B kauecTBe CYB/] ncnons3oBars o0yt cereByro CYB/;

B Ka4eCTBE TNEPBUYHBIX KIIOUEH IS CIPABOYHBIX  TaOIHIT
HEOOXOJIMMO  HCIOJL30BaTh  TUN  Iint ¢ BO3MOKHOCTBIO
aBTOMATMYE€CKOTO YBEJIWYCHHS TIpU JOOABICHUM JIAHHBIX, JJIS
OCHOBHBIX Ta0JIHII Hcnoab30oBaTh ThIa GUID;

noctyn Kk CYBJl ocymecTBiasiTb C HCHOJB30BAHUEM TEXHOJOTUH
Entity Framework Core wnu ke eit monoOHo#;

BbIOOpKAa  JaHHBIX i (QOPMHUpPOBAHUS  OTYETOB  JOJDKHO
OCYIIECTBIISITHCS KAK MUHUMYM C UCIIOJIb30BaHUEM 3 TaOIHIT;

OJIMH OTYeT JOJDKEeH coxpaHsaTbesa B (opmare MS Word, BTOpOil B
dbopmare MS Excel,

3aMpoc JaHHBIX U (OPMUPOBAHKE OTYETA MPOU3BOAUTH B OTACIHHOM
ITOTOKE.

BapuaHT 3aiaHusi omnpeaesiercss IO HOMeEPY CTYIEHTAa B CIIHCKe

rpynisbl.

Bapuanm 1
«Y4er padboT CTPOUTEIILHONM KOMITAHUW)

Nudopmanust xpanuTcst B 6a3e TaHHbBIX CIEAYIOUIEH CTPYKTYPhI:

noapasaeneHue (Ko moapas3aesieHus, Ha3BaHue MOapa3aeicHus );
paboTHuk (koa padotHuka, ®MO pabotHuka, nata poxjaenus, MHH,
Ne meHCHOHHOTO CTpPaxoBOTO CBUJETENBCTBA, KO IMOJpa3esieHus,
NACIIOPTHBIE JaHHBIE);

CIIPaBOYHUK pabOT (Koa paboThl, HA3BaHUE pabOTHI);

3aKa34MK (KO 3aKa3ynKka, HauMeHoBaHue, TenedoH, aapec, MHH);
3aka3 (KoJ 3aKa3a, KOJ 3aKka3uuka, Ha3BaHUE OOBEKTa, COJAEpIKaHUE
pabort, nara Hayasga paboThI, JaTa OKOHYaHUS PabOTHhI);

pabora (koj 3akaza, kKom pabOThl, KO paOOTHWKA, jJara Hadvaa
paboThl, 1aTa OKOHYaHUS pabOThI, OMUCAHUE PAOOTHI).

Bapuanm 2
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«Y4éT MaTepuaJioB Ha CKJIAJIE»
Nudopmarius xpanuTcs B 0a3e JaHHBIX CICAYIOIICH CTPYKTYPhI:
e wMarepual (Koa MaTepuaia, Ha3BaHUE MaTepuasa, KoJl KaTeropum);
e kareropusi (KOJ Kareropuu, Ha3BaHUE KaTErOPUHU, CIMHUIIbI
U3MEPEHHS);
® [OCTyIUICHHME MaTepuana (Koj TOCTYIUICHHs, KOJ Marepuaa,
KOJINYECTBO, KOJI HAKJIaHON);
e HakjajHas (Koj HaKJIaJHOM, 1aTta opopMIieHus);
e pacxoj Marepuasna (KoJI pacxojia, KOJ Marepuaia, KOJMYECTBO, KO
HaKJIaJTHOM ).

Bapuanm 3
«Y4éT CTYIEHTOB, IIPOKUBAIOIIMNX B OOIIICIKUTUIX
HNudopmarus xpanuTcst B 0a3e TaHHBIX CICTYIONIEH CTPYKTYPBI:
e rpymnmna (KoJ IpyIIibl, HA3BaHUE TPYIIIbI, Ha3BaHUE (PaKyIbTEeTa);
e o0mexuTue (Koa OOIIEeKUTHS, Ha3BaHUE, a/IPEC);
e KoMHara (Ko KoMHaThl, No KOMHATBI, KOJI OOIIEC)KUTHA);
e cryaeHT (kox cryneHta, ®UO cryneHra, Aara poXAEHHS, MOJI, KOJ
TPYIIIBI, CepUsl MacropTa, HOMEpP MacropTa, KeM M KOrjia BbIJaH);
e uHbopmaiusa O 3aceleHuu (KOJI KOMHAThl, KOJA CTYJIEHTa, jJara
3acesIeHusl, 1aTa BhICEJICHUS ).

Bapuanum 4
«Yuét pabOoThl HOTUKINHUKID)
Nudopmarnus xpanuTcst B 0a3e TaHHBIX CICTYIONIEH CTPYKTYPBI:
e oteieHre (Ko OTACICHUS, Ha3BaHUE OTICIICHUA);
® JIOJDKHOCTH (KOJI IOJDKHOCTH, Ha3BaHUE JIOJIKHOCTH);
e Bpau (kox Bpaua, DO Bpaua, nata poxAEHUS, KOJ OTIACICHHS, KO
JIOJDKHOCTH, TI0J1);
e nanueHt (kox nanuenta, ®PUO nmanuenta, gara poxaeHus, moi, Ne
MEJIUIIMHCKOTO MOJIKCA, TACIIOPTHHIE JaHHbIE, TT0);
e npuéM y Bpaya (koja nmpuéma, KoJl malMeHTa, Koja Bpada, gaTa npuéma,
BpeMs mpuémMa, OTYET 0 mpuéme).

Bapuanm 5
«Y4€T OTIYCKOB COTPYIHHKOB)
Nudopmarus xpanuTcst B 0a3e TaHHBIX CICTYIONIEH CTPYKTYPBI:

e oten (Koj OT/Aena, Ha3BaHUEe OT/eNa);

® JIOJDKHOCTH (KOJ JOJDKHOCTH, HA3BaHUE JOJKHOCTH);

e coTpyaHUK (TabenbHbI HOMep, PUO coTpynHuKa, JaTa POXKICHHS,
MHH, Ne meHCHOHHOIO CTPaxOBOTO CBHJETEIBCTBA, IACHOPTHHIC
JTaHHBIC);

® BUJ OTIycKa (KOJ BUA OTIYCKa, BUJI OTITYCKA);
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pabodee MecTo (Koa paboThI, KOJI COTPYIHHKA, KO JOHKHOCTH, KOI
OT/ICJIa, AaTa Havajia paboThl, 1aTa 3aBEePIICHHS paObOThI);

otmyck (KOJI OTIyCKa, KOJ BHIa OTIyCKa, KOa paOoThl, JaTa Hadvaja
OTITyCKa, J1aTa OKOHYAHHS OTITYCKa).

Bapuaum 6
«YUET apeHIYEMBIX TTOMEICHUN))

Nudopmarnus xpanuTcst B 0a3e TaHHBIX CICTYIONIEH CTPYKTYPBI:

31anue (Koj 3/1aHusl, Ha3BaHUE, aJIpec);

nomelneHue (Koj MOMEIIeHHs, Ha3BaHUE MOMEIEHHUs, MIONaab, KO
3/1aHuUsA);

apeHmarop (Koa apeHaaTropa, Ha3zBaHue (HUPMBI, IOPUIUIECKUI aapec,
®UO pykoBonuTesi, KOHTAKTHBIN TeaedoH);

apeHja (Ko apeH/Ibl, KO MOMEIIeHHs, Ko apeHaatopa, Ne 1orosopa,
nata oOpMIICHHSI IOTOBOpa, JaTra Havajla apeHjbl, J1aTa OKOHYaHUs
apeH/IbI).

Bapuanm 7
«Yuér paboThl ABTOMACTEPCKOID)

Nudopmarnus xpanuTcst B 0a3e TaHHBIX CICTYIONIEH CTPYKTYPBI:

BUJ paboT (kKox Buaa paboT, BU padoT);

MOJIETIM MaIlIuH (KOJ MOJAEIN, Ha3BaHHUE MOJICIIN);

aBToBiazaenen; (kox aproBianenbiia, GO aBroBnanenelia, cepus
nacropTa, HoMep Iacrnopra, KeM U KOTja BbIJIaH);

aBTOMOOMIIb (KOJIT aBTOMOOWJIS, KOJ MOJEIH, KOJ aBTOBJIAICiIbIIA,
HOMEp aBTOMOOUJIS);

mactep (xkox mactepa, MO mactepa, macnopTHbIC AaHHBIE, Jara
POXICHUSA);

pabota (ko aBTOMOOWJIS, KOJ BHAa paboT, JaTa Hayajga padboOT, KOJ
MacTtepa, JlaTa OKOHYaHUs paboT, ONMCcaHue MPOJIeIaHHON paboThI).

Bapuanm 8
«Y4ér paboThl TYPUCTUYCCKOTO areHTCTBAY

Nudopmarnus xpanuTcst B 0a3e TaHHBIX CICTYIONIEH CTPYKTYPBI:

Typoreparop (kKoa Typoreparopa, Ha3zBaHue Typonepatopa, ®UO
KOHTaKTHOTO JIMIla, KOHTAKTHBIN TenedoH, ¢akc, aapec B WWW, e-
mail);

MECTO Ha3zHa4YeHUsl (KOJ MeCTa Ha3HAUYCHUsI, Ha3BaHUE);

KypopT (KO KypopTa, KOJl MECTa Ha3HAYEHUsI, Ha3BaHUE KypopTa);
kineHT (kox kiuenta, ®OUMO kiaueHTa, NACMOPT, KOHTAKTHBIN
tenedoH);

Typ (Kom Typa, KO KypopTa, Hauajio Typa, OKOHYaHUE Typa, KOJ
KJIMeHTa, Ne 10roBopa, J1ata OriaThl, CTOMMOCTb).
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Bapuanum 9
«Yuét 0ubnoredHoro hoHIa»

Nudopmanust xpanuTcst B 6a3e TaHHbBIX CIETYIOUIEH CTPYKTYPBI:

KHUTa (KOJ KHUTHM, HaMMEHOBaHHWE, rojl u3nanus, neHa, ISBN, kox
TUIA KHUTH);

TUI KHUATY (KOJ TUIA KHUTH, TUIl KHUTH);

noctymieHust (Ne 3K3eMIuisipa, KOA KHUTH, KOl THIA MOCTYILJICHUS,
JaTa MOCTYIICHHUS );

THUII MOCTYTUICHUS (KO TUMA MOCTYIUJICHUS, TUI TTOCTYIJICHNUS );
criucanue (kon criucanus, Ne sk3emIuisipa, Aara cnucanusi, Ne akra,
IpUYMHA CIIUCAHUsA);

abonemeHT (kon 3amucu B aboHemeHTe, No sx3zemmuisipa, OUO
yuTaTess, JaTa MOoTydYeHUs, JaTa BO3BPAIICHHUS).

Bapuanum 10
«YUYET MaTeEpUAILHELIX IIEHHOCTEN

Nudopmanust xpanuTcst B 6a3e TaHHbBIX CIETYIOUIEH CTPYKTYPBI:

MaTepualibHO-OTBETCTBEHHOE  JHUI0 (Koa  coTpyaHuka, @OUO
COTpPYIHUKA, TACTIOPTHBIC JTAHHBIE, TIOJPA3/ICIICHICE);

TUM IIEHHOCTH (KOJI TUIA IIEHHOCTH, TUIT [IEHHOCTH);

akT npuéma (koj akra mpuéma, Ne akta, gara opopmIICHU);

aKT crucanus (Koj akrta cnucanus, Ne akta, 1ara ohopmIIeHHUs );
MaTepuaibHas IIEHHOCTh (KOI IIEHHOCTH, WHBEHTApPHBI HOMeED,
Ha3BaHUE, CTOMMOCTh, KOJ aKTa mpuéma, KOJA aKTa CIHCAHUA, KOI
THUIIA [IEHHOCTH, KOJl COTPYIHUKA).

Bapuanm 11
«Y4€T BBICTYIJICHUH CTYICHTOB HA HAYYHBIX KOH(D)EPEHLIMIX)

Nudopmanust xpanuTcst B 6a3e TaHHbBIX CIETYIOUIEH CTPYKTYPBI:

rpynna (Koj rpymnrbl, Ha3BaHUE TPYIIIbI);

ctyaeHt (ko crynenta, @O cryaenta, Ne 3auétku, nara poxaeHus,
1OJI CTYAEHTA, KO TPYMIIbI);

Hay4YHbI pykKoBoAWTENb (KOoI coTpyaHuka, PUO corpynHuka,
Kadeapa, 10KHOCTD);

KoHpepeHus (koA KOH(pEpeHIMU, Ha3BaHHE, MECTO IPOBEICHUS,
JlaTa Hayasa, JaTa OKOHYaHUsA);

noknaa (Koj IOKJIaja, Ha3BaHWE JOKIANa, Aara BBICTYIUICHHS, KOJ
KOH(epeHIInH, KO CTyACHTA, KOJl COTPYIHHKA).

Bapuanm 12
«YUéTt padboThl HAYYHBIX KOHGMEPEHIIUI)

Nudopmarnust xpaHuTcst B 6a3e TaHHbBIX CIEAYIOUIEH CTPYKTYPBI:
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koH(epeHuus (Koa KOHpEpeHIMH, Ha3BaHHWE KOH(epeHLuHu, aara
Hayaja, JaTa OKOHYaHus);

pykoBoauTeNu cekuuil (kox corpyanuka, @O corpynHuka, kadenpa,
JIOJDKHOCTD );

cexkuus (KoJ CEKUWH, Ha3BaHWE CEKIMM, Jara Havajia paldoThl, Jara
3aBepuIeHHs padOThI, KOJI KOHPEPEHLIUHU, KOJ] COTPYIHUKA);

ydacTHUK (koj ywacTHuka, ®MO ydacTHHMKA, MECTO U JOJKHOCTD
paboThI, e-mail, KOHTaKTHBIN TenedoH, aapec);

noknan (Kol JOKJana, Ha3BaHUE JIOKJIA/Na, J1aTa BBICTYIUICHUS, KOJ
CEKIMHU, KO/l YYaCTHUKA).

Bapuanm 13
«Y4éT yCIeBaeMOCTH CTYJICHTOBY

HNudopmarus xpanuTcst B 0a3e TaHHBIX CICTYIONIEH CTPYKTYPBI:

CHELUUANIbHOCTD (KOJI CIIeIMAIbBHOCTH, HA3BaHUE CIIEIIMATIbHOCTH);
yueOHast rpynna (Kox  Tpynmnbl, Ha3BaHWE  TPYIIbI,  KOJ
CIIEIIMAJIBHOCTH);

ctyaeHt (kox crynenta, @O cryaenta, Ne 3auétku, nara poxaeHus,
KO/l TPYMIIbI);

npenoaasarenb (kKox —mpemnonpaBatensd, TalenbHb  Ne, OUO
npenojaaBarens, kadgeapa, 10HKHOCTD);

JUCHUIIIMHA (KO JUCUUILTMHBI, Ha3BaHUE AUCIUIUIMHBI, KOJIUYECTBO
JICKIIMOHHBIX YacCOB, KOJMYECTBO YAaCOB MPAKTHUUECKUX 3aHATHUH,
KOJIMYECTBO YaCOB JIAOOPATOPHBIX 3aHITHI, CEMECTP);

yCIEBAEMOCTh (KOJ 3aIlliCH, KOJ IHUCLMIUIMHBI, KOJ IpErnoaaBaress,
KOJI CTyZIeHTa, popMa KOHTPOJIS, OIICHKA, 1aTa CJIauH).

Bapuanm 14
«YYET NMOCEemaeMOCT! CTYAEHTOB))

Nudopmanust xpanuTcst B 6a3e TaHHbBIX CIETYIOUIEH CTPYKTYPBI:

ctyneHt (ko cryaenta, ®UO crynenrta, Ne 3auétku, gara poxaeHus,
rpyma);

BUJI 3aHATHUS (KO BHUJIA 3aHSTH, Ha3BaHUE BUIA 3aHIATHS);
npenoaasarenb (kox — mpemnonasatensd, TalenbHb  Ne, OUO
npenojaaBarens, kadgeapa, 10HKHOCTD);

JUCUUITIMHA (KOJ AUCIUIUIMHBI, Ha3BaHUE JUCHUILIUHBI, CEMECTP);
3aHATUA (KOJA 3aHATHA, KOJA AMCLUMIUIMHBI, KOJA IpPEroaaBaressi, KOJ
BUJIa 3aHATUS, AaTa, Ne mapbl, Tema 3aHATHUs);

MOCEIIAeMOCTh (KO 3aHSATHS, KO/ CTYACHTA).

Bapuanm 15
«Pacnicanus IBH>KEHHSI IOE30B»

Nudopmarnust xpanuTcst B 6a3e TaHHbBIX CIEAYIOUIEH CTPYKTYPhI:
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noesn (kox moesna, Ne moes3na, Ha3BaHUE, KOJI CTAHIIUW OTIIPABICHUS,
KOJI CTaHITUU NPUOBITHS);

cTaHius (KoJ CTaHIIMU, Ha3BaHUE CTAHIUN);

pacniucanue moe3na (Koim, KOJ Toe3na, BpemMs B IIyTH, BpeMs
NPUOBITHS, BpEMSI CTOSIHKH, BPEMS OTTIPABIICHHUS, KOJI CTAHIIHH );
cocraB (Kol COCTaBa, KOJI Moe3/1a, HOMEp COCTaBa, Jlara OTIPABICHUS,
OO HayanbHMKA TTOE3/1).

Bapuanm 16
«Y4er JOMAIIHUX KUBOTHBIX

Nudopmarus xpanuTcst B 0a3e TaHHBIX CICTYIONIEH CTPYKTYPBI:

JIOMaIIHee XKUBOTHOE (KOl KMBOTHOTO, KOJI MOPOJbI, KJIMYKA, Jara
POXKJICHUS, KOJI BIIJIEIIbLIA);

e Biagenblsl (kox Bragensua, @O, agpec npoxuBaHus);
e 10poja (KOA IOPO/ibl, Ha3BaHUE MOPOJbI);
® NPUBUBKHU (KOJ NMPUBUBKH, HA3BaHNUE IPUBUBKH, KOMMEHTAPU);
® [IPpUBHMBKHM BBICTABICHHBIE (KOJ, KOJ >KUBOTHOI'O, KOJ IIPHUBHUBKH,
naTa).
Bapuanm 17

«Yuetr 0OAHKOBCKHUX OIEpaIfiin)

Nudopmanust xpanuTcst B 6a3e TaHHbBIX CIETYIOUIEH CTPYKTYPBI:

cuer (KoJ cyeTa, CYUeT, KOJ BIaJeiblla CueTa, Jara OTKPBITUS, KOJ
OaHka);

Biaaeblbl (koa Biaaaensua, @O, anpec npoxxuBaHus);

BaJItOTA (KOJI BAJIFOThI, HA3BAaHUE BAJIOTHI, KPAaTHOCTD);

O0anku (Koj OaHKa, Ha3BaHUE OaHKa);

BAJIIOTHBIE OmNepanuu (KO, KOJA CYeTa C KOTOPOTO MPOU3BOAMUTHCS
NepevrciIeHre, KO/l CueTa Ha KOTOPBII IPOU3BOJUTHCS NIEPEUUCIICHUE,
CyMMa OIEpald B BaJIOTE, KOJA BaJllOThl, CyMMa OIl€palu B
pyoIsix).

Bapuanm 18
«Y4eTr MaTuen)

Nudopmanust xpanuTcst B 6a3e TaHHbBIX CIETYIOUIEH CTPYKTYPhI:

Maryu (KOJ, KOJ TEepBOM KOMaHBI, KOJ BTOPOM KOMAaHIbI, jara
MIPOBENICHMSI MaT4a, KOJl CTauOHa, KOJ TYPHUPA);

KOMaHJIbI (KOJ KOMaH/Ibl, HA3BaHUE KOMaH/IbI, aJIPEC JAUCIOKAIINH);
CTaJIMOH (KOJ CTaAuOHa, HA3BaHHUE CTAJMOHA, aJIPEC CTAJANOHA);
TYpHUPBI (KOI TypHHUpa, Ha3BaHHME TypHHUpa, KOJ CIIOHCOpa, jaara
Hayaso MPOBEJCHUS, aTa KOHIIAa TPOBEICHU);

CIIOHCOPHI (KOJ CIOHCOPA, KOJl TYPHHPA, HA3BaHUE CIIOHCOPA).
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Bapuanm 19
«[TonmuKAMHUKA»

Nudopmanust xpanuTcst B 6a3e TaHHbBIX CIEAYIOUIEH CTPYKTYPBI:

e npueM (KojJ mpuemMa, kKoj OOJIbHOTO, KOJ Ha3HAYeHHWs, Jara Mpuema,
JIMarHo3, JlaTa OKOHYaHUs 00JIe3HN);

Bpauu (koj Bpaua, DO Bpaua, koJ1 crieniaan3aium);

6onpHBIE (KO 60sbHOTO, VO 60NBHOTO, aApeC MPOXKUBAHUSA);
crienranu3amnuu (KoJ creruann3alyy, Ha3BaHue Clieliuaan3aiun);
Ha3zHaueHMs (KOJ Ha3HAYEHUsI, 1aTa Ha3HAYCHMUS, KOJl JICKapCTBA);
JexapcTBa (KoJ JICKapCTBa, KOJ Ha3HAYCHUS, HA3BaHUE JICKAPCTBA).

Bapuanm 20
«Peruncrparus aBTOMOOWIEID))

Nudopmanust xpanuTcst B 6a3e TaHHBIX CIETYIOUIEH CTPYKTYPhI:

e peructpauus (KOA PErHCTpPalMM, KOJA BIaJeiblla, KOJA aBTOMOOWIIS,
JlaTa perucTpalyu, HOMEp aBTOMOOUIIA);

e Biagenblsl (ko Bragensua, @O, agpec npoxuBaHus);

e aproMoOWIb (KOA aBTOMOOWJIS, KOJ| MapKd aBTOMOOWIIL, HOMEDP
Ky30Ba, HOMEp JIBUTaTes);

e Mapka (KoJ MapKu, Ha3BaHWE MAapKH, KOJI POU3BOJUTENS);

® [POU3BOAUTENb (KOJ MPOU3BOAUTENS, HA3BaHUE MPOUIBOAUTEINS,
aapec).

CChUIKHA HAa UCTOYHHUKMU:

1.
2.

Onucanue CYB/] https://metanit.com/sql/
PykoBogctBo mo ADO.NET wu pabore ¢ ©0azamMu  JaHHBIX
https://metanit.com/sharp/adonet/

. PykoBojcTBO o Entity Framework Core

https://metanit.com/sharp/entityframeworkcore/
PyxkoBoacteo mo WPF https://metanit.com/sharp/wpt/
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