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[IpakTukyMm 1: Pa60Ta C KOHCOJIbHBIM NIPUJIOKEHUEM
B gaHHOM npakTUKyme byayT paccmoTpeHbl ocobeHHoCTU MHTepdelica cpeabl pa3paboTKy, a TaKKe
CUHTaKcUYeckme ocobeHHOCTM A3blika CH.

Ecnv Bbl MeeTe HEKOTOPbIV OMbIT HAaNMCaAHWUA NPUOXKEHWUI Ha A3bike CH, TO MOXKeTe NPonyCcTUTb
[AaHHbINA NPaKTUKYM U NepeinTu K aTany 2 «BeeaeHne B BU3yaNbHOE KOHCTPYMPOBaHMEY

MpumeuaHue. K aTomy momeHTy cpega Visual Studio 2015 (ganee B Tekcte VS) A0/XKHA 6bITb yCTa-

HoBNEHa Ha Bawem KomnbtoTepe. B npouecce ycTaHOBKM B Nanke JokymeHmeol (Mon LOKYMEHTbI
W T.MN. B 3aBMCcMMOCTU oT Bepcumn OC) bbina co3aaHa nanka Visual Studio 2015. Momumo nNanokK co ciyKeb-
HOM MHdopmaLmelt, Tam HaxoanuTca nanka Projects. 3To Ta nNanka, B KoTopyto cpena VS 6yaet no ymonua-
HUIO COXPAHATb CO34aHHbIE MPOEKTbI, eC/IM He ByAeT yKasaH Npu COXPaHEeHMUM UHOM NyTb.

[anee B TeKkcTe H6yaeT nogpasymeBaTbCA, UTO MANKKU C PELLEHUAMMU YNPAKHEHUI CKONMPOBaHbI Ba-
MU 1 pasmelleHbl B nanke Visual Studio 2015 -- Projects.

YupaxxHenue 1. 3anycK roTroBoro NpuioxeHus.

1. OrtKpowite nanky Examples. PaccmoTpute coaepxumoe. B nanke Haxogatca ¢annbl 0AHOroO
peLleHns, COCTOALLEro U3 HECKOIbKMX NpoeKToB Example 1, Example 2 ... Example_6.

2.  WcnonHaemble dainbl ANA KaxKAoro npoekTa Haxo4aTcs BHYTPU nanok. Hanpumep, daiin Ex-
ample_1.exe HaxoauTca B nanke Exampes -- Example_1 — bin—Debug’. Takoit ¢paitn MOXET BbINOAHATLCA U
Ha KOMMblOTEPE, HA KOTOPOM He ycTaHoBsieHa VS. HallguTe u 3anycTute ucnoaHsemblii ¢painn nepBoro npo-
eKTa.

3. 3anyctuTte ¢aiin npoekta Example_1.exe.

4. [na Toro ytobbl NOAYYMTb JOCTYN K KOA4Y NPOrpaMmbl HEOBXO4MMO OTKPbITh PELLEHUNE B Cpeae
pa3paboTKKU. 3TO MOMKHO caenaTb OAHUM U3 ABYX CNOCOOOB:

a) 3anyctutb daitn Examples.sin (Examples -- 3To ums Bcero pelueHus), npu aTom byaeTt cHavana

3anyLLeHa cpega paspaboTkm VS, a 3aTem 3arpy*KeHbl BCe NPOEKTbl 4aHHOTO peLleHns

6) 3anycTuUTb cpedy NPOrpammMmpoBaHMA U OTKPbITb dalin Examples.sin, ncnonbaya komaHay OT-

KPbITb NPOEKT (PUCYHOK 2).

! 310t e daitn MoXKHO HaliTu 1 no apyromy agpecy: Exampes -- Example_1 — obj -- Debug
2
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PucyHok 2. — lnanoroBoe okHO cpeabl pa3paboTku Visual studio «OTKpbITb NPOEKT»

3anycTtute peweHune Example.sin 8 cpege paspaboTku VS.
PaccmoTpum MHTepdeic okHa npoeKTa (PucyHok 3.)

b Examples - Microsoft Visual Studio ¢ & |Buictpuiii sanyck (Chri+Q) Pl - B X%
Qaiin  [paska Bug [Mpoext CBopka Ovnagka Komawga Cepewc  Tecr  Awanuz Owwe  Cnpaega Enena Buktoposna ~
BN - B2 WM Debug ~ Any CPU ~ Example_6 - P ygk- B _idIEl =22 A -
Program.cs Program.cs Program.cs Program.cs%r: /\ > | OBospesaTens peluermnii o v X
[ Example_1 ~| "% Exarnple_1.Program Maj - T - e = [
T - Bbi6op npoek- 3anyck nporpammbl = @ °-SCab
g System; k2 s = (1 P~
using System.Collections.Generic; Ta U3 CNUCKa Ha BbINOJIHEHME - OBaspesarens pewennii — nonck (CI
using System.Ling; T R Pewenme "Bamples” (n| CnMcok npoex-
using System.Text; 4 Example_1

using System.Threading.Tasks;
“Inamespace Example_1

{

201H3NELE uaHe] | sodaadad auslesadeogn

b B Properties TOB OTKPbITOTO

P =B Coelakm peweHna

= class Program P < Progra
{ b Exampl
= static void Main(string[] args) 4 Example_3
{ b Example_4
Console.Writeline("NMpuseT, mup nporpamsuposadnal™); b Example_5
Console.ReadKey(); i E e
, b PropeMbl,ﬂ,eﬂeHO Ha-
¥ P OO (emmm 3BaHMe 3anyc-
} ¥ App.cenfig
b c* Program.cs Kaemoro npoekTa
- ~
100% - ®aiin c kogom

Crpoka 1 CronGey 1 3nak 1

PucyHok 3. — OKHO npoekKTa
7.

nporpammel Ha
C#

Bbl moxkeTe 3anyCTnUTb Ha BbINOJIHEHNE noboi us NPOEKTOB, Bbl6paB €ro Ha3BaHue 13 Bbina-

[OAOLLEro CNMCKa M HaxKae Ha KHonKy Myck (eopsayas Kaasuwa F5). Mpu 3TOM MMA BbINOJHAEMOrO NPOeKTa

B cnucke O6o3pesamesns peweHuli byaeT BblAENEHO NONYKUPHLIM WPUPTOM.
8.

B oKHe Koaa npeAcTaB/ieH BapuaHT KOAa TPAAMLMOHHOIO NepBoro npuaoxeHus tuna «Hello,

World!». Ha ero npumepe MOXHO BUAETb TUMUYHYIO CTPYKTYPY NPOrpammbl Ha a3bike CH.

& 1. CTPYKTYPA NPOrPAMMBbI KOHCO/IbHOTO MPUIOMKEHUA HA VISUAL CH

YnpaxxHenue 2. BBoj JaHHBIX.

1. NepekntounTtech Ha Ko NpoekTa Example 2 (/lucmuHe 1).
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Jinctnur 1

static void Main(string[] args)

{

//B AaHHOM npumepe nNpounnuCTpupoBaHbl HEKOTOPble BapuaHTbl BBOAa W BbiBOAA AaHHbIX

//0nncaHne nepemeHHoi Tuna CTpoKa BLINOJHEHO OAHOBPEMEHHO C MPUCBOEHMEM HaYaNbHO-
ro 3HayeHus

string name = "";

Console.Write("Kak Bac 30ByT?");

name = Console.ReadlLine();

Console.WriteLine("B kakom rogy Bbl poaunucb?");

/*0nucaHuve UEeNoYMCNeHHOW MepeMeHHOM B npouecce BBOAA AaHHbIX
CynTaHHOe 3HayeHue umeeT Tun String, Mo3TOo B npouecce npucBauBaHWA OHO npeobpa-
3yeTcA B LENOYUC/EHHbIW Tun*/

int year = Convert.ToIntl6(Console.ReadLine());
//BblBOA Ha 3KpaH pe3y/ibTaTa BblYUC/IEHUS

Console.WriteLine("O4yeBugHo, 4to Bam, {0}, wucnonuunocb {1} wnm {2} net(roma)",
name, Convert.ToIntl6(DateTime.Now.Year) -year, Convert.ToIntl6(DateTime.Now.Year) - year-
1);

Console.ReadKey();

//

2. Ha atom npumepe nsyumTe peakumio cpeapl pa3paboTkn Ha AONYLEHHbIE CUHTAaKCUYEeCKN OLWn6-
KW. Hanpumep, y6epute cMmBOA «;» B KOHLLE CTPOKU. COXpaHUTE M3MEHEHWE B NPOEKTE (Nyylle UCNONb30-
BaTb KoMaHAy CoxpaHuTtb Bce Ctrl+Shift+S).

B nosBuBlIemcs okHe CrucoK owubok byaet BbiBegeHo coobuieHue (PUcyHoK 4.) Eciv oKHO coob-
LWEeHMIA 06 oLIMBKax aBTOMaTUYECKM He MOABUIOCH, TO OTKPOITE ero KomaHaon Bug — Cnucok ownbok (Ctrl
+\, E). Kpome TOro, B Kofe Nporpammbl MeCTO C OLIMBKON ByaeT OTMeYEeHO KpacHOW BOJIHUCTOMN ANHMEN.
Mpwn HaBegeHNN BbIBOANTCA COOBLLEHME O [ONYLLEHHON OWNBKe.

[BOMHOW LWENYOK MbIlWbio NO ONMUCaHUIO OWNBKKN B OKHe CrnMcKa ownbOoK nepeHeceT Kypcop B TO
MEeCTO KoZa, rae AonyuieHa owmrbKa.

Cnocob coobleHnn 06 owmnbkax aenaeT cpedy pa3paboTKM O4HON U3 caMblxX APYHKENOOHbIX M 3Ha-
YUTENBbHO YNPOLLAET NPOLLECC U3YYEHWNA NPOrPaMMMUPOBAHMA, 0COBEHHO Ha NEPBbIX NOpax.
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& 2. OCHOBbI CUHTAKCUCA A3bIKA VISUAL C

YnpaxHenue 3. ApupmMeTnyeckrue U MaTeMaTUYeCKHe BbIYUCAEHUS.
MepekntounTech Ha Kog, npoekTa Example_3 (/lucmuHe 2)

JInctnur 2

static void Main(string[] args)

{

// B DaHHOM Koge npueeneHbl NpuMMepbl HEKOTOPbLIX MaTeMaTU4eCKUx BblYUC/IEHUA U OCOBEH-

HOCTMH q)OpMaTVIPOBaHHOFO BbiBOJa

double pi, x,c;

int a,b, rez;

pi = Math.PI;

Console.WriteLine("Mpumepsbl BbIBOAA (OPMATUPOBAHHLIX AAHHLIX™");
Console.WriteLine("BbiBoa uucna NN 6e3 ¢opmaTtupoBanua {0}", pi);
Console.WriteLine("B aKcnoHeHuuansHoit ¢opme {0:E}", pi);
Console.WriteLine("C To4HOoCTbl Ao coTbix {@:F2}", pi);
Console.WriteLine("Tonbko uenaa 4actb {0:FO}", pi);

Console.WriteLine("Mpumepbl paboTbl HEKOTOpPLIX MeTOLOB kfiacca Math");

Console.WriteLine("KopeHb 13 uucna MU {@}", Math.Sqrt(pi));

Console.WriteLine("MW B kBagpate {0}", Math.Pow(pi,2));

Console.WriteLine("lUenas 4YacTb uucna NN B kybe {0} \n\r",
Math.Truncate(Math.Pow(pi,3)));

//DeneHve ABYX LeNOYUCNIEHbIX aprymMeHTOB BO3BpalaeT Lefylw 4YacTb pe3y/bTaTa
Console.WriteLine("HekoTopble ocobeHHOCTU AeneHus. \n\r [epemMeHHble B BbIpaXeHuUu -

LesIoYUCTIeHHble, pe3ynbTaT OMUCAH BelWeCcTBEeHHbIM Turnom");
Console.WriteLine("BbinonHeHo npucBauBaHue.\n\r A=5, B=3");

a =5;
b = 3;
c=a/ b;

Console.WriteLine("Pe3ynbTaT fenenua 4ducna {0} Ha uucno {1} paseH {2} \n\r",

a,b,c);




Console.WriteLine("BHeceHbl M3meHeHuA. \n\r OAMH M3 onepaHAOB BblpaXeHWs OMucaH

BeleCcTBEHHbIM Tunom");

b, ©);

Console.WritelLine("BbinonHeHo npucBauBaHue.\n\r X=5.0, B=3");

X = 5.0;

b = 3;

c =x/ b;

Console.WriteLine("Pe3ynbTaT fenenua uucna {0} Ha uucno {1} paseH {2}\n\r", x,

Console.WriteLine("OcTaTok oT geneHua. \n\r OnepaHApl AOMKHbI GbITb OMUCaHblI Leno-

YUCNIEHHbIM TUMoMm™) ;

rez);

}

rez =a % b;
Console.WriteLine("OcTaTok geneHus yucna {0} Ha uucno {1} pasen {2}", x, b,

Console.ReadKey();

B faHHOM npoeKTe cnegyet 0bpaTUTb BHYUMaHWE HAa 0COBEHHOCTU BbINOJHEHUA apUPMETUYECKUX

onepau,vlﬁ. anBe,EI,EHbI npumepbl NCNosIb30BaHNA METOA0B K1aCCa Math. MonesHbim MOTYT OKa3aTbCA

npumepbl GOpPMaTUPOBAHHOTO BbIBOAA AAHHbIX.

& 1. CTPYKTYPA NPOrPAMMBbI KOHCOIbHOTO MPUIOMKEHUA HA VISUAL CH OAHHbIX. METOAbI KTACCA MATH.

DOPMATHbIN BbIBOA AAHHbIX

YupaxHenue 4. Paspuiku.
MepekntoumTecb Ha Ko npoekta Example 4 (/lucmuHe 3)

[aHHbIV KO4 UANOCTPUPYET MCMO/Ib30BaHME OnepaTopa ycnoBumA. TEKCTbI Pelaemblx 3a4a4 npuse-

AeHbl B KOMMEHTapUAX Koaa.

Jnctnur 3

static void

{

coB AHA n\r

Main(string[] args)

//TpuMep MCNONb30BaHUA COKpaweHHON (GopMbl YCJIOBHOIO ornepaTopa
Console.WriteLine("3agava 1. BblMUC/IEHME TPUTOHOMETPUYECKUX OYHKUMIA. ") ;
//nopackaska AnA nonb3oBaTenAa npu BBOAE 3HaYeHuA
Console.Write("BBeaute 3HavyeHue aprymeHTa");

double X = Convert.ToDouble(Console.ReadLine());

//yTOYHEHMEe O eAMHMLAX U3MepeHuA aprymeHTa
Console.Write("AprymeHT 3afaH B rpagycax (pa/HeT)?");
//pe3ynbTaT YTOYHEHUA COXpaHAeTCA B CTPOKOBOW nepemMeHHOW a
string a = Console.ReadLine();

//vcnonb3oBaHue CcoKpauweHHoW $opMbl YC/IOBHOrO onepaTtopa

if (a == "mga") X = X * Math.PI / 180;

//BblBOL, pe3yNnbTaTOB BbYUCIEHUA

Console.WriteLine("3Ha4veHne Cos(X)={0}", Math.Cos(X));
Console.WriteLine("3HaveHnne Sin(X)={0}", Math.Sin(X));
Console.WriteLine("[nAa npofo/iXeHUA HaxmuTe byt Knasuwy...");
Console.ReadKey();

//TNpyuMep MCNoNb30BaHWA MOMAHON (GOPMbI YCNOBHOMO OMepaTopa W CJIOKHOrO YC/I0BUA

Console.WriteLine("3agayva 2. lpumep CAOXHOrO YCJ/IOBMA MOKYyNKa CO CKUAKON");
Console.WriteLine("nokynaTenb nonyyaeT CKWUAKY Ha MOKYMKY, COBepleHHyWw Ao 12 4ya-
B 6ol feHb, KpoMme cy660Tbl U BOCKpeceHbA.");

DateTime t ; // 4ac nokynkwu

string day = ""; //neHb Hepenu

Console.Write("BBeaute AeHb Hepenu (NH; BT; cp; 4T; nT; c6; BC)");
day= Console.ReadlLine();
Console.Write("BBeaute Bpems coBepweHus nokynku (B ¢opmate 10:25) ");
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t = Convert.ToDateTime(Console.ReadLine());
int h = t.Hour;

//06paTnTe BHMMaHWe, 4TO YC/I0OBME 3aKJIYAETCA B Kpyrijble CKOOKM
//06paTuTe BHMUMaHWe, Ha TOYKY C 3ansTol nepepn else

if (((day != "Bc") && (day != "c6")) && (h<12) ) Console.WriteLine("Bam nonoxeHa
ckuaka Ha ToBap!"); else Console.WriteLine("K coxaneHuw ckugka Ha ToBap Bam He nonoxeHa!");

Console.ReadKey();

ObpaTtute BHUMaHWE Ha UCMOIb30BaHWE MeTOA0B Knacca DateTime.
B Le/IoM yCNOBHbIN ONepaTop He UMeeT CyLeCcTBeHHbIX 0COBEHHOCTEN, 3a UCKIIOYEHNEM, BO3MOXK-
HO, CMHTaKcuca. Jlornyeckoe paBeHCTBO 0603HaYaeTca ABOWHbIM CUMBOIOM «==»

& 1. CTPYKTYPA NPOrPAMMBbI KOHCOIbHOTO MPUIOMKEHUA HA VISUAL CH OAHHbIX. METOAbI KTACCA MATH.

DOPMATHbIN BbIBOA AAHHbIX

Ynpa:xaenue 5. Bbi6op.

MepekntoumTecb Ha Ko npoekta Example 5 (/lucmune 4)

Mcnonb3oBaHue onepatopa Switch npounntoctpupoBaHo peweHnem 3aaa4m o6 anemeHTHOMN Hase
noKkoseHui 3BM

JIuctuur 4

static void Main(string[] args)
{
//Mpumep paboTel onepaTopa Beibop
Console.WriteLine("nAa nonydeHua uHPopmauuu o6 3nemMeHTHOI 6a3e, BBeaUTe HOMep
nokosnexHua 3BM");
byte n = Convert.ToByte(Console.ReadLine());

string s;
switch (n)
case 1: s = "dnemeHTHas 6a3a: 3/1eKTPOHHO-BaKyyMHble Namnbl, \n rofbl UCNOJb30Ba-
HuA: 1946--1958"; break;
case 2: s = "JnemeHTHas 6a3a: TpaH3uUCTOpbl, \N rofsl UCNonb3oBaHusa: 1958--

1964"; break;

case 3: s = "JnemeHTHasa 6asa: MHTerpasbHble CXeMbl, \N roAbl MCMNONbL30BAHUA:
1964--1975"; break;

case 4: s = "JnemMeHTHas 6a3a: 60/bliMe WMHTErpasbHble CXeMmbl, \N oAbl UCMONb30Ba-
HuA: 1975 no HacT Bpema"; break;

case 5: s = "JnemeHTHas 6a3a: cynepKoMnbWTepbl, \N pasBUTUE WUCKYCCTBEHHOMO
UHTeNneKTa: B CTaAuu cTaHoBneHus"; break;

default: s = "Bbl ownbnucb c BBOAOM 3HayeHusa"; break;

}

Console.WriteLine("WHdopmauus o komnbiTepax {0}-ro nokonenus", n);
Console.WriteLine(s);
Console.ReadKey();

}

KombuHauma ynpasasiowmx CMMBOIOB \n NpMBOAUT K NepeBoay KapeTku, T.e. NepeHocCy CTPOK.

&~ 1. CTPYKTYPA MPOrPAMMbI KOHCO/ILHOTO MPUIOKEHMS HA VISUAL C# OAHHbIX. METOAbI KNACCA MATH.

POPMATHbIV BbIBOA AAHHbBIX




YnpaxHenue 6. lluki c napaMmeTpoMm.

A3bik Visual C# umeeT cpeacTBa ANa ONUCAHUA BCEX, UCMO/b3YeMbIX B MPOrpamMmMMpPOBaHUM, TUMOB
LMKNOB: C NPeAyCcnoBUEM, C NOCTYCNIOBMEM, C NapameTpom. MNpu cozgannm npunoxkernumin Windows Forms
6yayT npeacTasaeHbl BApPUaHTbI 3TUX LIMKNOB. Ha faHHOM, 6a30BOM 3Tane, NMO3HAKOMMMCA C LMKIOM C Na-
paMeTpoMm, CYLLLeCTBYIOLMM BO BCEX A3bIKaX NporpammupoBaHua. Likn c napameTtpom, npu rubkom ero
NCMO/Ib30BaHNM NO3BOINT PELLNTb MPAKTUYECKM BCE 334U C UCNOJb30BAHMEM LIMKIUYECKUX BbIYUCIEHUIA.

MepekntoumTecb Ha Kog npoekTa Example 6 (/lucmuHez 5)
JlucmuHe 5

static void Main(string[] args)
{

// TMpumep paboThl UMKNa C NapameTpoMm

//3apadva: HaneyaTaTb Tabnuuy KBaApaToB M Kyb6oB ANA MepBblX ABAALATU MONOXMTENbHbIX
yucen.

for (int i = 1; 1 <= 20; i++)

Console.WriteLine("{0} {1} {2}\t", i, Math.Pow(i, 2), Math.Pow(i, 3));
Console.ReadKey();

}

YnpaBnssa ycNoBMEM M Haya/bHbIM 3HAYEHMEM NapameTpa MOXKHO OpPraHM3oBaTb nepebop 3Have-
HWI1 B Tele UMKANA, KaK B CTOPOHY YBE/IMYEHUSA, TaK U B CTOPOHY YMeHbLUeHUs. EcTecTBeHHO, YTO B Tesle LMK-
Na NepemeHHasa-napamMmeTp He A0/KHA U3MEHATb CBOEro 3HadyeHus. Bnpouem, komnunatop C# cBoespe-
MEHHO npeaynpeauT 06 sTom.

Ynpaensowas KoMbuHauma cumeoioB \t opraHMsyeT BbIBOA, AaHHbIX B TabaMyHOM Buae (B BUAE
KOJIOHOK).

& 1. CTPYKTYPA NPOrPAMMbI KOHCOIbHOTO MPUNOMEHMA HA VISUAL C# OAHHBIX. METOAbI KNACCA MATH.

POPMATHbIV BbIBOA AAHHbIX

Ha aTom paccmoTpeHune ocobeHHoOCTeN CMHTAKcUca A3biKka CH MOMKHO CYMTATb 3aKOHYEHHbIM. B aanbHein-
wem Bbl byseTe co3gasatb npunoxkeHus ana Windows — npunoxkernna Windows Forms.




TeopeTnyecKkue OTCTyNJIEHUS

1. CTPYKTYPA IPOTPAMMbI KOHCOJIbHOT'O ITPUJI0KEHW S HA VISUAL C#
Ha puc. 1.1 npeacrasnieH Ko wabnoHa NpUIOXKeHUs, CreHEPMPOBAHHbIM aBTOMATUYECKN cpeaoi

NpoOrpammmpoBaHmA.

MepBble YeTbipe CTPOKM — QUPEKMUBbI MOAKIOYEHNA CTaHAAPTHLIX BUBANOTEK Kaccos.

using System — 3To ANPEKTMBA, KOTOpasA pa3peLlaeT UCNONb30BaTb MMEHA CTaHAAPTHbIX KAaccos 13
npocTpaHcTBa MmeH Sy stem HenocpeacTBEHHO, 6€3 yKa3aHWA MMEHM NPOCTPAHCTBA, B KOTOPOM OHM Bbinu
onpeaeneHsl.

KntoueBoe c/10BO namespace co3gaeT Ana NPoeKTa CBoe COBCTBEHHOe NPoCmMpPaHcmeo UmMeH, KOTo-
poe Mo YMOAYaHMIO Ha3blBaeTCA MMeEHEeM MpOoeKTa. B AaHHOM c/yyae NpPOCTPaHCTBO MMEH HasblBaeTcA
Mup. OaHaKo NPOrpaMMMCT BNpaBe yKasaTb Apyroe Ums.

Ji¥Mup.Program - | 3"
1 [Husing System;
2 |using System.Collections.Generic;
3 | using System.Ling;
4 | using System.Text;
3
G [Flnamespace Map
7 [q
8 [ class Program
: {
18 [ static wvoid Main(string[] args)
11 !
1z /fspech MWcaTh TeKCT NporpaMyb
13 1
14 1
15 |}
16

PucyHok 1.1. -- ABTOMaTUYECKUN CreHEPUPOBAHHbIN KOA, WabaoHa NPUIOKEHUSA

MpocmpaHcmeo umeH orpaHuunBaeT 061acTb NPUMEHEHUA UMEH, AeNaA ero AOoCTYMHbIM TO/IbKO B
pamKax laHHOro NPOCTPaHCTBA. ITO CAENAHO ANS TOro, YTo6bl MOXKHO BbiN0 AaBaTb MMEHa NPOrpPaMMHbIM
obbeKTam, He 3a60TACb O TOM, YTO OHM COBMAAYT C MMEHAMWU B APYrUX NPUNONKEHUAX. Taknm obpasom,
NPOCTPAHCTBA MMEH MO3BONAIOT M3beraTb KOHPANKTA UMEH NPOrPaMMHbIX 06BEKTOB, YTO OCOHEHHO BaXKHO
Npu B3aMMOLENCTBUN NPUSTOKEHNIA.

MpOCTPaHCTBO UMEH -- 3TO He Bosiee Yem rpynna TUNOB AaHHbIX, HO Aatowan ToT 3ddeKT, YTo nme-
Ha BCEX TUMOB AaHHbIX B NpeAenax NpocTPaHCTBa MMEH aBTOMATUYECKM CHabKatoTcsa npedpuKcom -- Ha3Ba-
HMEeM NPOCTpPaHCTBa UMeH. MpocTpaHCTBa MMEH MOXHO BKAaAbiBaTbh ApYr B Apyra. Hanpumep, 601bLWNHCT-
Bo 6a3oBbix Knaccos .NET obluero HasHauyeHMa HaxoAsaTca B NPOCTPaHCTBe MMeH System. Ba3oBbili Knacc
Array OTHOCUTCA K 3TOMY NPOCTPAHCTBY, MO3TOMY €ro nojHoe ums -- System.Array.

Mnatpopma .NET TpebyeT, UTobbl BCe MMeHa bbinn 06bABNAEHbI B NpeAenax NpPoCTPaHCTBa MMEH.

CH#t — 06BeKMHO-0pUEeHMUPOBAHHDIL A3bIK, MO3TOMY HanMcaHHaA Ha HeM nporpamma byaeT npea-
CTaBAATb COBOM COBOKYNMHOCTb B3aMMOZAENCTBYIOLLMX MeXKAY coboi Kaaccos. ABTomaTUYeCcKM bbla co3aaH
Knacc c umeHem Program. [laHHbIM Kacc coAepyKuT To/IbKo oamMH memood — metoa Main().

MeToa Main() AaBnserca TouKoii BXxoaa B nporpammy, T.e. UMEHHO C AaHHOr0 MeToAa HauyHeTcA
BbINoJIHEHUE NpunoxeHua. Kaxkpaa nporpamma Ha a3bike CH gonxkHa umeTtb metog Main ().



MeTog Main() umeeT oAHy BaKHYO 0COBEHHOCTb: Nnepes 06bABAEeHNEM TUMa BO3BPALLAEMOrO 3Ha-
YyeHus void (KOTopbli 03HAYaeT, YToO MeTog, He BO3BpaLLAeT 3HayeHue) CTOMT KitoyeBoe c/oBo static,
KOTOpOe 03HayaeT, YTo MeToZ Main() MoXHO BbI3blBaTb, He cO3aBas 06veKkm Tnna Program.

[Jobasmm B MeTo, creayowmin Koa;:

Console.WriteLine("3gpaBcTByit, Mup nporpammupoBaHusa!™);

3necb Console — UMA cTaHAAPTHOIO Knacca M3 NPOCTPaHCTBa UMeH System. Ero metog WritelLine
BbIBOAWUT Ha 3KPaH TEKCT, 3a4aHHbIN B KaBblYKax.

O6paTtuTe BHMMaHMe: Npu BBOAE NepBbIX CUMBOJIOB CAy»KebHoro cnosa Console cpega nporpam-
MWPOBAHUA BbIBOAUT CMMCOK BO3MOMHbIX KOMaHA (pucyHoK 1.2) — 370 paboTaeT mMexaHW3M UHTEeNNeKTy-
asnbHbIX NOACKA30K, umetowmincs B Visual Studio.

‘rogram.cs® X

% Mup.Program - | =¥ Mainistring[] args)

1 Fusing System;
2 | using System.Collections.Generic;

2
3 | using System.Ling;
4 using System.Text; WERD PR EHR
5 =2 &R E R
& [Elnamespace Map 2 Pewerme "Mekuma_1" (npoekTos: 1)
7 q = 5 Mup
8 = class Program B [ Properties
g { ] AssemblyInfo.cs
18 = static void Main(string[] args) S Cobinkm
1L { C"_:] Program.cs
12 Con
13 .1 % ActivationContext A
1‘;’ } 1 “t4 BitConverter
16 “I% Console
“I% ConsoleCancelEventArgs
4 ConsoleCancelEventHandler
=F ConsoleColor
= CansoleKey
g ConsoleKeyInfo
0% - =7 ConsoleModifiers v

PucyHok 1.2. -- [oAB/neHME UHTENNIEKTYa/IbHOM NOACKA3KM

MpaBunbHee byaeT He HabupaTb KoA4 NPOrpammbl A0 KOHLA BPY4YHYIO, @ 3aBEPLUMTb NPeaNoKeH-
HbllA B CMMCKE BapWaHT Ha)KaTMeM Ha Knasuwy Enter. Tem cambim Bbl HE TOJ/IbKO YCKOPAETE BBOA, KOMaHA,
HO U nsberaete BO3MOKHbIX OWMOOK BBOAA. OCOBEHHO BaXKHO MPUCAYLIATbCSA K NOACKAa3Kam npu Bbibope
MeTo40B Knacca. [Nocne Toro, Kak Bbl Habpanu uma Knacca Console 1 NOCTaBUAM TOYKY, Y Bac NoABaseTcs
CNMCOK BCEX BO3MOMHbIX METOAOB 3TOro Kjaacca. M ecnv npu BBOAE MPOrpammMuCcT 0BHapYKMBAET, UTo
HY>KHOTO MeTO4a B CMMCKE HET, TO 3TO O3HAYAET, YTO OH COBEPLUM/ OLIMOKY: MO0 eMy HyKeH Apyroi me-
To4, N"M60o OH BbI6pan HeBepHbI Knacc.

[lnsa 3anycka nporpammbl ciedyeT HaxaTb Knasuwy F5 nav BbINOAHWUTL KoMaHay OTnaaka — Hauatb
otnaaky. Ecnm nporpamma HanvcaHa 6e3 owMOOK, TO TEKCT BbIBEAETCA B KOHCOJIbHOE OKHO, KOTopoe
Me/IbKHET K BbICTpo 3aKkpoeTca. YTobbl 3TOr0 He MPOM3O0LLI0 M OKHO 3a[ep’KaNocb Ha 3KpaHe CTO/bKO,
CKOJIbKO 3TO TpebyeTca nonb3osaTento (T.e. 40 HaxKaTua N060 Apyroi KNasuwm), B TEKCT NPOrpamMmmbl 40-
6aBbTe C/ieayoLLyo KOMaHAy:

Console.ReadKey();

PesynbTaTtom paboThbl Ballero NepBoro NpuaoXKeHna byaet okHo, M306parkeHHoe Ha pUCyHOK 1.3.
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e file:ffH:Me cwmf2013_14/Mpume pui_nocobue [fMexuma_1/Mupfbin/Debugfup. EXE

JdnpascTteyd, Mup nporpammMposanunt i‘

PucyHok 1.3. -- Pe3ynbTaT paboTbl NPUNOKEHUA

¥~ Hasaz, K OCHOBHOMY TeKcTy (cTp. 12)

1. CTPYKTYPA NPOTPAMMbBI KOHCOJIbHOT'O IMPUJI0KEHWA HA VISUAL C#

2.1. Hoenmugpukamopbwl

MimeHa onepaTopoB, NepeMeHHbIX, KOHCTaHT, TUMOB BE/IMYMH, UMsA CaMOM NPOrpammbl HazHa4vatoT-
€A NPOrpamMmMMUCTOM U HasbiBatoTca udeHmudukamopamu. CyLLecTBYIOT NPaBuia, KOTOPbIM LO/IKHbI OTBE-
4yaTb BCE UAEHTUPUKATOPDI:

o  naeHTMOMKATOP JOMKEH OblTb YHMKANbHbBIM, TO €CTb OAHUM U TEM e UMEHEM pPa3Hble 06beK-

Tbl Ha3BaHbl ObITb HE MOTYT;
®  NAEHTUOMKATOP MOXKET MMETb OrpaHMYeHMe Mo AJMHe (3aBUCUT OT KOHKPETHOM peanuvsaumu
A3blKa Ha KomnbioTepe);

®  MAEHTUPUKATOP MOMKET COCTOATb M3 CMMBOJIOB U LMP, AONYCTUMO MCMNO/b30BaTh 3HAK NoA-

yepkuaHua ("_"), pernctp 6yKB MmeeT 3HaYeHME;

e  MAEHTMOUKATOP HE MOXKET HAUYMHATLCA C LUPPBLI.

//BonycTumble naeHTUPMKaTopbl
x , s5 , Ax6, D f , Fm5, xM 5, 128

[na Toro ytobbl 061EMYUTL BOCNPUATME M MOHMMAHME MOCAeA0BaTENbLHOCTEN ONepaTopoB, Xena-
Te/IbHO C034,3aBaTb COCTaBHbIE OCMbIC/IEHHbIE MMeHa. Mpu co3gaHnn NoA0OHbIX MUMEH B O4HO C/IOBO MOXKHO
«BTUCHYTb» NPeasIoKeHNe, KOTOpPoe B AOCTYNHON dopme npeacTaBUT MHPOpMaumMo 0 Tune obbeKTa, ero
Ha3Ha4YeHMUM U 0COBEHHOCTAX UCMO/Ib30BaHWUA.

Hanpumep, procentInMonth 6yger noaxogawmm nmeHem ans nepemMeHHOM, XpaHALLEN 3Ha-
YyeHue NPoLEeHTa 3a MecAL, MPuY onJaTte KpeguTa.

Bbl MOKeTe AgaBaTb NPOrpaMMHbIM 06beKTam ntobble MeHa, HO HeobxoanMo, YTobbl OHWM OT/IMYa-
JIUCb OT 3ape3epPB8UPOBAHHBIX €108, UCMOJIb3YEMBbIX A3bIKOM (KOMMUAATOP BCE PABHO HE NPUMET NepemeH-
HbI€ C KUYYKUMMU» UMEHaMM).

3ape3epBMpOBaHHble (KAKOYEBbIE) CNOBA MMEIOT CreumanbHOe 3HayeHue Ans KomnuasTopa. Ux
MOXHO MCMOAb30BaTb TO/IbKO B TOM CMbIC/IE, B KOTOPOM OHU onpeaeneHbl. [anee npuseneH CrmMcoK Hau-
60s1ee YacTo BCTPEYAIOLLMXCA 3ape3epPBMPOBAHHbIX C/10B si3bika CH.

abstract extern out typeof checked const int
event object true catch goto implicit shyte
new this byte for public ref virtual
struct bool fixed private un- ushort default
as false override uint checked continue interface
explicit operator try char class in sealed
null throw case foreach if return volatile
switch break float protected readonly using

base finally params uleng unsafe decimal
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2.2. KoHcmaHmul

KoHcTaHTbl NpeacTaBnAatoT coboil HeM3meHHble 3HAYEHUSA, U3BECTHbIE BO BPEMA KOMMUAALMMK U He-
MU3MeHAEeMble Ha NPOTAKEHUW BPEMEHM CYLLLECTBOBAHUA Nporpammbl. KOHCTAHTbl He3aMeHMMbI MpU UC-
No/sIb30BaHMM B TEKCTE NPOrPAaMMbl MHOTOKPATHO NMOBTOPSAEMbIX 3HAYEHUI, U YyA0OHbI B Cnyvae Heobxoaun-
MOCTM U3MEHEHMA 3TUX 3HAYEHUI Cpa3y BO BCeMN Nporpamme.

KoHCTaHTbl 06bABAAIOTCA C MOMOLLBIO K/HOYEBOTO C/1I0Ba const; Ux Mcnosib3oBaHue cnocobeteyeT
nosblWeHUIo yaobountaemocTu Koga. Hanpumep, npu peweHnn GprMsnyecknx 3aay B Ka4eCTBe KOHCTAHTbI
MOXHO 334aTb CTaHAAPTHOE YCKOPEHME CBOBOAHOMO NageHUA Ha MOBEPXHOCTM 3eMn.

B A3bIKke cylwecTByeT ABa BUAA KOHCTAHT:

¢  HeMmeHOBaHHble KOHCTAHTbI (LMdpPbI M YMCNa, CUMBOJIbI U CTPOKU, MHOXECTBA);

L MMeHOBaHHbIE KOHCTAHTbI.

2.3. Heumenoeannwvle KOHCHAHmbl

HenmeHoBaHHbIe KOHCTaHTbI, KaK c/ieayeT U3 Ha3BaHUA, He UMEIOT UMEH, Y MOTOMY UX HE HYXKHO
onucbiBaTb. TUN HEMMEHOBaHHOW KOHCTaHTbI onpeaenserca aBToMaTMYecku, Mo YMOAYaHUIO:

e mobas nocnenoBaTenbHOCTb UMP (BO3MOXKHO, NpeaBapsAemMmas 3HaKOM «-» UM «+» UAKN pas-
6rBaeman 0A4HOM TOYKOWN) BOCMPUHUMAETCA KOMMUIATOPOM Kak HEMMEHOBaHHasA KOHCTaHTa — umncno (ue-
/loe UM BellecTBeHHoe);

e obas nocnenoBaTeNbHOCTb CMMBOJIOB, 3aK/AOYeHHaa B anocTpodbl, BOCMPUHMMAETCA KaK
HEMMEeHOBaHHaA KOHCTaHTa — CTPOKaA;

e obas nocnenoBaTeNbHOCTb LebiX Yncen nMbo CMMBONOB 4epe3 3anAaTyio, obpamneHHas
KBaApaTHbIMU CKOBKaMu, BOCNPUHUMAETCA Kak HEeMMEHOBaHHAA KOHCTaHTa — MHOMeCTBO.

e  Kpome Toro, cywecTsytoT ABe cneumnanbHble KOHCTaHTbl — true 1 false, oTHocAWMecA K nornye-
CKOMY TUMY AAHHbIX.

Mpumepbl HEMMEHOBAHHbIX KOHCTaHT:

a = -10;
b = 12.075 + x;
c="z2";

d = "abc" + stringd4;

2.4. Hmenosanmnvle KOHCManmol

MMeHOBaHHble KOHCTaHTbI, KaK TOXe cneayeT U3 Ux Ha3BaHUA, A40KHbl UMETb UMA. ITU UMEHA He-
obxoanmo onumcaTtb B cneuuanbHOM pasgesne const.

Ecnum He yKa3blBaTb TMM KOHCTAHTbI, TO MO ee BHELHEMY BUAY KOMNUAATOP Cam ONpenesnnT, K Kako-
My (bazoBomy) TMNy ee oTHeCTU. J1106YI0 yrKe ONMCaHHYI0 KOHCTAHTY MOXHO UCMNOJ1b30BaTb NpM 06bABNE-
HUM APYTMX KOHCTAHT, NePeMeHHbIX U TUMOB AaHHbIX. BOT HECKONBKO NpMMepoB ONMCAHUS UMEHOBAHHbIX
KOHCTaHT:

const int speedLimit = 55;

const double pi = 3.14159265358979323846264338327950;

2.5. [lepemeHHbIE

B A3bike C# nepemeHHble 06bABAAIOTCA Nepes NepsbiM UX UCMNOIb30BaHMEM B NPOrpamme, T.e. ANA
Ka /A0l NepemMeHHOM YKa3biBaeTca onpeAesieHHbI TUM AaHHbIX U nAeHTUOUKaATOP. TUM yKasbiBaeT TOUHbIN
06bem NamATH, KOTOPbI KOMMUAATOP BbIAEAWUT B MAMATU ANA XPAaHEHWUA 3HAYEHNUA NPU BbINOAHEHWUU NpU-
noxenua. Komnunatop asbika CH TpebyeTt, utobbl Nt06as nepemeHHas bblna MHULMANN3NPOBAHA HEKOTO-
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PbIM HaYa/IbHbIM 3HAYEHMEM, MPEXKLE YEM MOXKHO BblI0 06PATUTLCA K HEN B KAKOW-TO onepauuun. Hanpu-
mep:

int answer = 42;

string greeting = "Hello, World!";

double bigNumber = 1e100;

Console.WriteLine("{0} {1} {2}", answer, greeting, bigNumber);

2.6. Kommenmapuu

B TekcTax CH-nporpamm gonyckatotcAa ¢parmeHTbl NOACHUTENbHOIO XapaKTepa — KOMMEHTapuu.
Hannune KOMMeHTapuneB He N3MeHAET CMbICZT NPOrpamMmmbl U He BJIMAET Ha ee BbliNOJ/IHEHUE.

B A3blke C# KommeHTapuuM npeacTaBastoT coboi NPon3BoJIbHYIO NOCAeA0BaTE/IbHOCTb CMMBOJIOB,
3aK/I0YEHHYI0 B GUTypHble cumBonbl /* 1 */, Hanpumep:

/*3TO MHOrOCTPOUYHbIN
KoMMeHTapuin*/

WAN CTPOKM, HaumHatolwmeca ¢ // , Hanpumep:

//3TO OQHOCTPOYHBIN KOMMEHTapUM

Crapaiitecb NMcaTb KOMMEHTapUKN C TaKMM PacyeTom, YTobbl, B3AB CBOIO NPOrpammy Yepes nosaro-
43, Bbl CMOMIM NOHATb, KaK OHa paboTaeT. He 3KOHOMbTe Ha KOMMeHTapuax. KommeHTapun 601bLWOro
pasmepa He yXyAllatoT KayectTsa nporpammbl. Mpumep nporpaMmbl C KOMMEHTapUAMKU MpUBEAEH B NC-
TuHre 2.1. B a3bike C# No yMONYaHMIO KOMMEHTAPMM BblAENAOTCA 3€N1EHBIM LLBETOM.

2.7. Onepamopul A3blKa

Onepamopbl B A3bIKe MPOrPAMMMUPOBAHNA — 3TO CUHTAKCMYECKME KOHCTPYKLUK, NPefHAa3HaYeHHble
KaK 4N 3anuUcy anropuTMUYECKUX AeNcTBMIM No npeobpa3oBaHUIO AaHHbIX, TaK U ANA 3afaHuA NopAaKa
BbINOJIHEHUA APYIUX AEACTBUNA.

Habop onepaTopoB A3blka NPOrPamMMMUpPOBAHUA COCTABAAET MUHUMAZbHOE MHOXECTBO KOHCTPYK-
Uui, HeobXxoaMMbIX ANA HArNALHOIO U OAHO3HAYHOIO NPeACTaBAeHUA afropUTMOB B CTU/IE CTPYKTYPHOTO
NpPOrpaMmmmMpoBaHUA.

2.7.1. Onepamop npuceausaHus

CambiM NpOCTbIM AeNCcTBMEM Haj, NepemeHHON ABNAETCA 3aHeCeHue B Hee Be/IMYMHbI COOTBETCT-
BYIOLLLEro TWNa, T.e. MPUCBOEHNE NMepeMeHHOM KOHKPeTHOro 3HavyeHuA. Takaa KomaHga (onepatop) B 06-
wem B1Ae BbIrAaAnT cneaytowmm obpasom:

<MMA nepemeHHOW> = <BblpaxeHue>;

Tvn NepeMeHHOWM 1 TN BbIPAXEHUA f0/1XKHbI 6bITb COBMECTUMbI.

BblpaxeHue, ykazaHHOe crnpaBa OT 3HaKa «=», AO/IKHO NPUMBOAMUTL K 3HAUEHMIO TOTO ¥Ke TUNa, Ka-
KOro M cama nepemeHHas, Uan TMna, COBMECTUMOTO C NMepeMeHHON OTHOCUTENIbHO KOMaHAbl NpUcBanea-
HuA. Hanpumep, nepemerHoit Tuna double moxHo npucsontsb 3HaveHnune Tvna Int wam byte (Hao6opor
AenaTb Henb3na). BolpaxeHne 6yaeTt cHayana BbIYUCIEHO, 3aTEM €ro pe3y/bTaT ByAeT NONOXKeH B AYENKU
NamATH, OTBEAEHHbIE A/1A NepemMeHHOMN.

BbipaxeHue — 3To KOHCTPYKUWA, BO3BpaLLatoLLas 3HayeHne. Hanpumep:

A = X; // nepemeHHasn
B =15; // uenaA KOHCTaHTa
E=X*Y; // npousBepeHue X Ha Y
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F=2Z/ (- 2); // oTHoweHne Z x (1 - Z)

TaK e MOXHO AenaTb MHOMeCTBEeHHOe npucBanBaHue (BO BCe nepemeHHble 3aHOCUTCA Camoe

npaBoe 3HayeHwue):
a=b=c=4d-=18;
2.7.2. Onepamopsl 880da

[na Toro ytobbl NONYYNUTL AaHHbIE, BBOAUMbIE MOJ/b30BaTeNIEM BPYUYHYIO C K/aBMaTypbl (TO ecTb C
KOHCOo/M), npumeHsieTca metog, ReadLline().

<cTpokoBadA nepemeHHas>=Console.ReadlLine()

Pe3ynbTaToM BBOAA C nomolbio onepatopa Console.ReadlLine() asnsetca ctpoka (T.e. 3Ha-
yeHune CTPOKOBOro Tvna). [na Toro uTobbl MPEeobpPA308aMe BBEAEHHOE 3HAYEHMNE K HYXKHOMY TUMNY AaHHbIX,
MOXHO MCMONb30BaTb MeToabl 06beKTa Convert:

Convert.ToInt32; Convert.ToDouble; Convert.ToBoolean; Convert.ToByte; Convert.ToChar ut.n
Hanpumep:
Numberl = Convert.ToInt64(Console.ReadLine());

B nanctuHre 2.7.1 AeMOHCTPUPYIOTCA NPMMEpPbLI BBOAA C KNaBMaTypbl 3HAYEHUI NepeMEHHbIX.
Nluctuur 2.7.1. BeoO 3HaveHuli nepemeHHbIX C KAasuamypel

using System;
namespace Ex2_1

{ class Program
{
static void Main(string[] args)
//B;gﬂ 3Ha4YeHU nepemeHHbIX C MCMNOob30BaHUEM MPOMEXYTOYHOW NepeMeHHOMN
Int32 x; Double y; string s;
s = Console.ReadLine();
x = Convert.ToInt32(s);
//6e3 npomMexyTO4YHOW CTPOKOBON MepemMeHHOMN
y = Convert.ToDouble(Console.ReadLine());
}
}
}

Tunbl BBOANUMbIX 3HaYeHUM AO0/TKHbI COBNaaaTb C TUNMNAaMU YKa3aHHbIX NepemeHHbIX, NHa4ye BO3HMU-
KaeT owunbKa. I'IoaTomy HYXXHO BHUMATE/IbHO CneguTb 3a NPaBUIbHOCTbIO BBOAUMbBIX AAHHbIX.

Ecnun 3anycTUTb KOHCO/IbHOE MPUAOXKEeHMe Ha BbINOJIHEHWE, TO HA 9KPaHe Me/ibKHEeT OKHO C pe3y/b-
TaToM M ncyesHet. aa Toro yTOObI 3a4epPXKaTb OKHO Ha 3KpaHe 40 TeX Nop, NOKa N0/ib30BaTe/lb HE HaXXMeT
KaKyto nmbo Knasuuy, MOXHO MCNOJ1b30BaTb cnep,ylou.l,mﬁ onepatop:

Console.ReadKey();

2.7.3. Onepamopul 8b1800a

OXunpgaa oT Nonb3oBaTeNA BBOAA 3HAUYEHUA C K/aBMATypbl, HE HY}KHO NosaraTb, YTO OH MPOCTO Mo
MepLAHUIo Kypcopa Ha YepHOM 3KpaHe AOrafaeTcd, Kakoro TMna nepemeHHas Hy)XHa OXugatowein npo-
rpamme. Cneflyet Bcerga npuAep:KMBaTbCA NpaBuaa: nepes Tem, Kak 3anpocuTb YTO-IMB0O C KOHCOMM, He-
06x04MMO coObWUTL NONB30BaTENIO, UTO UMEHHO OH AO/IXKEH BBECTU — XapaKTep BBOAUMON nHbopmaLmy,
TUN AaHHbIX, MAKCUMaIbHOE M MUHUMANbHOE JOMNYCTUMbIE 3HAaYEHMA U T.M.

14



Mpumepom XxopoLlero NPUraallieHnaA CAYKUT, CKaXKeM, Takaa CTpo4yKa: Beedume 0e8a seuwjecmeeH-
Hbix yucaa (0.1<1000000) — 0nuHbI KAMemos.

Ona BblBOAA Ha 3KpaH coobuieHMa BOCMo/sb3yhTecb MeToaamum Console.Write wam
Console.WritelLine.

MepBblit U3 HUX, HaNeYyaTaB Ha 3KPaHe BCE, O YEM €ro NPOCU/IU, OCTAaBUT KypPCop B KOHLE BbiBeAEH-
HOW CTPOKM, a BTOPOW NepeBefeT Kypcop B Ha4ano cieaytowei, Hanpumep:

Console.WritelLine(s);// nepemeHHas
Console.Write (55.3);// KOHCTaHTa

Console.WritelLine(y*3+7);// BbipaxeHue

MoHO BbIBOAUTb CMNCKOM HECKOJ1IbKO NepemeHHbIX:

Console.WriteLine("3To 4ncno A={@} panee B={1} u ux cymma {2}", a, b, a + b);

B a3bike C# B KOHCO/IbHOM BbiBoge ¢yHKumi Console.Write() u Console.Writeln()
NPUMEHSIIOTCA YHUBEpPCA/ibHbIE MHAEKcMpoBaHHble meTku {0}, {1}, {2}, v T.4., cogep:Kalme nopsaKOBbIN
HOMEp BbIBOAMMOrO MapameTpa B CMMCKe MapameTpoB. ITM NOACTAHOBOYHbIE BblpaxKeHWA 0603HayaloT
3Hakomecma (placeholde), kyaa 6yaeT BbIBOAUTLCA 3HAYEHWE COOTBETCTBYHOLLEro NMapameTpa M3 CrMCcKa.
3HAKOMECTO A0/1IKHO HauyMHATLCA OTKpbiBatoLelt GurypHoi ckobKkoli, a 3aBepLuaTbca 3aKpbiBatowei: {}.

NvctuHr 2.7.2. lNpumep caoxeHuUs 08yx yucesn

using System;
namespace example_2 2

{

class Program

{

static void Main(string[] args)
{
Console.Write("BBeauTte uenoe 4ucnio ");
Intle x = Convert.ToIntl6(Console.ReadlLine());
Console.Write("BBeanTe BewecTBeHHoe 4ucao ");
Single y = Convert.ToSingle(Console.ReadlLine());
Single z = x + y;
Console.WritelLine("Cymma aByx uucen:{0}+{1}={2}", x, y, z);
Console.ReadKey();
} 1}

PesynbTat paboTbl AUCTMHIA 2.7.2 NpuBeLEeH Ha puUcyHke 2.1.

e file:fliD:Moco6uelflekuna2fexample_2_2/bin/Debugfexample_2_... x

Beenpute ueaoe 4vcao 12 -
BeEenuTe BeUECTEEHHOE 4yMcAao 3,456 —
Cymma neyx dHcea:-12+3,.456=15,.456

-
1 | 3

PucyHok 2.1. -- BUA, oKHa BbINOAHEHHOW NpOorpammbl IMCTUHIA 2.7.2

¥~ Hasaz K OCHOBHOMY TeKcTy (cTp. 13)
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1. CTPYKTYPA IIPOTPAMMbI KOHCOJIbHOT'O MPUJIOKEHUA HA VISUAL C# JAHHBIX. METO/IbI KJIACCA MATH.
P OPMATHBIN BbIBOJ IAHHBIX

3.1. Tunsl daHHbIX

[aHHble XpaHATCA B MamMATU KOMMbIOTEPA, HO A/11 YKAa3aHWA Ha KOHKPETHYI0 MHPOPMaLMIO OYEHb
HeyZ06HO Bce Bpems 3anucbiBaTb GpU3NYECKMe aapeca ayeeK. ITa npobaema B A3bikax NPOrpammMmMpoBaHmUs
BbICOKOTO YPOBHS pelleHa BBeAeHNEM NOHATUA nepemeHHOU.

MNMepemeHHAs — UMEHOBAHHbIV YY4aCTOK NAaMATU A8 XPaHEHUA AaHHbIX ONpeaeneHHoro Tuna. 3Ha-
YyeHue nepemeHHol (MHPoOpMaLMA B COOTBETCTBYHOLMX AYEMKaX NaMATN) B XO4E BbINOJHEHWUA NPOrpaMmbl
MOKET bbITb M3MeHeHo. KOHcmaHmamu HasbiBalOTCA BEIMYMHDBI, 3HAYEHME KOTOPbIX B XOA4€E BbIMOJAHEHWUS
nporpammbl M3MeHeHO BbiTb He MoKeT. KOHKpeTHble nepemeHHble U KOHCTaHTbl NpPeacTaBAsloT coboi
06BEKTLI YHUKA/IbHbIE M OTIMYAIOTCA APYT OT ApYyra MMeHeM.

B KauyecTBe AaHHbIX B NPOrpamMmax MOTyT BbICTyNaTb YMCAa, CUMBOJIbI, Lie/ible CTPOKM cumBoioB. C
3TUMM Pa3/IMYHBIMKM BMAAMU MHOOPMALMM BbINONHAIOTCA COBEPLUEHHO PasHble AelcTBuA. Hanpumep, ¢
YMCNOBLIMWU BEANMYMHAMUK NPOMN3BOAATCA apndPMETUYECKME ONEPALLMM, YTO HEBO3MOXKHO CAeNaThb C BEANYU-
HaMW CMMBOJIbHbIMU. Kpome Toro, pasHble BUAbI AaHHbIX TPEOYIOT pasnnMyHoro obbema namsaTn ansa xpa-
HeHUsA. B COOTBETCTBUM C 3TUMM COOBparkeHnaMKU BeeaeHo noHatne "Tun". Tun nepemeHHoli yka3biBaeT Ha
TO, KaKue AaHHble MOTyT 6biTb COXPaHEeHbl B 3TOM y4acTKe NaMATU U B KaKMX AENCTBUAX 3Ta NepemMeHHas
MOMET y4yacTBoBaTb. CyLLECTBYIOT BCTPOEHHbIE (3ape3epBUPOBaHHbIe, 6A30Bble) TUMbI, HO ECTb TaK}Ke BO3-
MOXHOCTb CO3aBaTb CBOM COBCTBEHHbIE, ONpeaensiemble NPOrpammMmUCTOM, TUMbI NEPEMEHHbIX.

BcmpoeHnHble munbsi?

CnMCOK BCTPOEHHbIX TUMOB MPAKTUYECKN OAMHAKOB BO BCEX A3bIKax MPOrpamMmmMmnpoBaHusa. K HUm oT-
HoCATCA:

o  Jloauyeckuii mun — bool (MOXeT NpuHMMaTb ABa 3Ha4yeHusa: UcTuHHo-true, NloxkHo-false), Ha-

npumep:
bool f = true;

o lenblli mun — MOXeT NPUHMMATL KaK MOJIOKUTENbHbIE, TaK U OTPULLATE/IbHbIE YNC/IOBbIE 3HA-
YyeHus. OHAKO NMO/b30BaTE/Ib MOKET YKa3blBaTb BAPMAHTbI LEOYNCIEHHOTO TUMA, KOTOPbIE MOTYT MPUHU-
MaTb YMCNOBble 3HAYEHMA M3 PA3HbIX AMAMNA30HOB. Bce AnManasoHbl NPUHUMAEMbIX 3HAYEHUI LEeNoro TMna
W 4pYrMX TUMNOB NepeyncieHbl B Tabamue 2.1;

e  BeuwjecmeeHHblil (0eVicTBUTENbHbIN) TUN (TO ecTb — ¢ APO6HOI YacTbio). Mpumepbl 0603HaYe-

HUA AeACTBUTENbHOIO YMCNa:

double x = -25.000452
float a = 0.24

double m = 4.854E-12; //cooTBeTCTBYeT 4UCAY, 3anucaHHOMYy B
//3KCNoHeHumanbHon ¢opme 4,854-107" ;

e  CumeonbHbiii mun — char. KnioyeBoe cnoBo char ucnonb3yerca Ans o6bABNEHUA CMMBOA
FOHMKoaa B AnanasoHe, yKasaHHOM B Taba. 3.1. CumBonbl FOHMKOoAa — 3T0 10-paspsaHble CMMBOJIbI, KOTO-
pble UCMONb3YIOTCA A8 NpeacTaBieHna 60/blIMHCTBA U3BECTHLIX MUCbMEHHbIX A3blkoB MMpa. OH coaep-
KUT BHYTpU ceba Bcero oauH cMMBO, Hanpumep, 'w' nnmn '#'. Bce cneaytowme onepaTopbl 06bsABAAIOT Ne-

peMeHHyo char  UHUUMANU3MPYIOT ee CUMBOIOM X:

2
Kak 1 601blUMHCTBO COBPEMEHHbIX A3bIKOB NporpammunpoBaHma, C# no3sonseT onpegenatb U N0/b30BaTENbCKME
TUNbl. Ha 4aHHOM, HaYyaNbHOM YpPOBHe, 06 3aTom pedyb He BeaeTcA.
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char c1 X'

char c2

'\x0058" ;

// BYyKBEHHbIA CUMBON

// lWecTHaguaTepuyHbil KoA cumBona X;

L CmpOKOBblﬁ mun — string; npeacraBnAaeT nocneaoBaTe/ibHOCTb U3 HYNA U b6onee cMmBooOB

B KogupoBske KOHMKOA, No ymondaHuto — go 2 [6ant. Hanpumep:

string a =

string b = "h";

"hello";

Tabnunuya 3.1. Tabanua BCTPOEHHbIX TUMOB AaHHbIX B A3blke CH#

Ha3sBaHue Kniodesoe un JOwnana3oH 3HayeHwuit OnucaHue Pasmep,
cnoso .NET 6utos
Jlornyeckut Tmn bool Boolean true, false
Lenbie Tnnol sbyte SByte OT1-128 oo 127 Co 3HaKOM 8
byte Byte O10 go 255 bes 3HakKa 8
short Int16 0OT1-32768 no 32767 Co 3HaKoOm 16
ushort Uintl6 OT10 go 65535 be3 3HakKa 16
int Int32 OT-2x10° go 2 x 10° Co 3HaKoM 32
uint Uint32 Ot0p04x 10° be3 3HakKa 32
long Int64 OT-9x 10" g0 9x10* Co 3HaKOM 64
ulong Uint64 010018 x10™ bes 3HakKa 64
CYMBOJIbHbBIN TUN char Char OT1 U+0000 po U+ffff Unicode-cumson |16
BellecTBeHHble float Single OT1.5%x 10" o 3.4 x 10* 7 unodp 32
double Double | OT5.0x 10%** go 1.7 x 10°® 15-16 undp 64
®urHaHCOBbIM TUM decimal Decimal| OT1.0x 10 go 7.9 x 10%® 28-29 unop 128
CTpOKOBbIM TUN string String | AnvHa orpaHuyeHa obbemom | CTpoka u3 Unicode-

,CI,OCTyrlHOI‘;I namaTn

cnmBoOs10B

dunsnyeckn Tmnbl AadHHbIX OTIMYAKOTCA APYr OT APpYyra KO/IMYeCTBOM AYEEK NaMATU (6al7ITOB), OTBO-

ANMBIX OANA XPaHeHUA COOTBETCTBW‘OIJJ,GVI nepemeHHoﬁ. Jlornyeckoe xe oTanuune MmeXxgy HUMU NpoABIAETCA

B MHTEpnpeTauun xpaHsaueica nidopmaumn. Hanpumep, nepemeHHsle Tna Char v Tuna Byte 3aHMMaloT B
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namaATu nNo ogHomy 6aliTy, 04HAKO B NEPBOM C/y4ae COAEPKMMOE AYEMKM MAaMATN MHTEPNPETUPYETCA KaK
uenoe 6e3sHaKoBoOe YMCNO, a BO BTOPOM — Kak Kog, (ASCII) cumBona.

3.2. dopmamupoeaHHblill 861800

YnpaBnAaTb BUAOM BbIBOAUMbBIX 3HAUEHUI MOXKHO C MOMOLLBIO CTPOKM CTaHAAPTHbIX YMCNOBbIX
dopmaTos. B Tabn. 3.2 npmBegeHbl nogaep>kuBaemble cTPoKkWU. CTpoka popmaTta NpUHUMAET CaeaytoLLyto
dopmy: Axx, rae A — onucamens popmama, a XX — ornucamesib Mo4HOCMuU, KOTOPbI ynpaBasaeT KoanyecT-
BOM 3HayvalLMxX LMbp NaM AecATUYHbIX 3HAKOB pOpPMaTUPOBAHHOIO pe3y/bTaTa.

Tabnunua 3.2. NapameTpbl popmaTUpOBaHUA B A3blke CH

Napametp 3HaueHue

Cc Mcnonb3yeTca AnA BbiBOAa 3HaUYeHMI B geHexkHom (Currency) dopmarte. Mo ymonya-
HUIO Nepes, BbIBOANUMbIM 3HaYEHMEM NOACTaBAAETCA CMMBOA gonnapa (S)

D,d Mcnonb3yeTca AnA BbIBOAA LeNbiX AeCATUYHbIX 3HaYeHnn (Decimal). Mocne atoro cum-
BOJIa MOKHO YKa3aTb KONMYECTBO 3HaYaLmx undp

E, e [na BbIBOAA 3HAYEHMI B SKCNOHEHUMANbHOM dopmaTe (Scientific)
F, f BbiBOA, 3HaYeHUM ¢ PuKcupoBaHHoM Toukon (Fixed-point)
G g O6wmnin (General) dpopmar. MNpumeHseTca Ans BbIBOAA 3HAYEHUN C PUKCUPOBAHHOM

TOYHOCTbIO NI B 3KCNOHEHLUMA/IbHOM d)OpM&Te

N, n CraHaapTHoe yncnosoe popmaTtnposaHue (Number) c ucnonb3osaHnem pasgenure-
nen (npobenos nnm 3ansaTbix) MeXAy paspsaamm

X, X BbiBOA, 3HaYeHM B wWecTHaguatepniyHom ¢opmate (Hexadecimal). Echm ncnonb3osatb
NPOMNUCHYIO X, TO CUMBO/IbI B LLECTHaALLATEPUYHOM PpopmaTe TaK}Ke byayT 3arn1aBHbIMU

R, r Okpyrnenue (Round-trip)

Cumonbl GOpMaTUPOBAHUA CAeayOT B MHAEKCMPOBAHHbBIX 3HAKOMeCTax Cpasy 3a HOMepom Mnoa-
CTaBNAEMOro NapameTpa Yepes ABOeToUME:
Console.Write("{@:C}", 2.5); // $2.50
Console.Write("{0@:D5}", 25); // 00025
Console.Write("{0:E}", 250000); // 2.500000E+005
Console.Write("{@:F2}", 25); // 25.00
Console.Write("{@:F0}", 25); // 25

3.3. Apugpbmemuyeckue onepayuu
B na3bike C# onpepneneHbl Bce 0bbluHbIE A/1A A3bIKOB NPOrPaMMMUPOBAHKA apuPmeTUYecKkme onepa-
Unn: «+» (CnoxKeHue), «—» (BbluMTaHuUE), «*» (yMHOXKeHUE), «/», «%» (ABa BUAA AeneHus).
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MpuopuTET onepaumin CAOKEHUA N BbIYNTAHUA HUXKE, YEM YMHOXKEHMUA, AeNeHMA U BblIMUCNEHMA OC-
TaTKa. [ns M3MeHeHMA NopsaKa BblYMCAEHMA UCMONb3YIOT KPYr/ble CKOBKKU, Hanpumep, 410 YMHOKeHUA Ha
2 cymmbl AByX uncen A v B moxkHo Hanucatb: 2*(A+B).

CmeHa 3HaKa. YHapHas onepaums «-» 03HayaeT cMeHy 3Haka. OHa MMeeT O4YeHb BbICOKMI NpUopU-
TeT — Bbile, YEM, K NPUMEPY, Y ONepaLmMn YMHOXKEHUA. [103TOMY B BblParKeHUU

-A*B

BHau4a/ie BbIMOJIHAETCA CMeHa 3HaKa ANA A, a 3aTeM YMHOXeHue -A Ha B.

B C# oauH 3HaK «/» o3HavaeT ABe pasHble onepauun. Ecam ognuH nam oba onepaHaa BelecTBeH-
Hble, TO BbINONHSAETCA 06blMHOE AeneHue, ecnm oba onepaHaa Lesble, TO BbIMNOJIHAETCA Ae/leHMe HaLUeo m
pesynbrat b6yaer uenoro tMna. Mcnonb3oBaHWe 3TOM onepaunn TpebyeT NOBbILWEHHON BHUMATENbHOCTH,

1
Hanpumep, ecy 3anporpaMmm1pOBaTh BbIYMCEHNE MAaTEMATUHECKOTO BbIPAXKEHUA Y = S X

byKBanbHO, T.e. Tak: 1/3*x,
TO pe3y/ibTaT BHE 3aBUCMMOCTM OT 3HaYeHUA X Bcerga byaeTt paBeH HY/I0, Tak Kak Bbipa)keHue 1/3 o3Havaer
AeneHve Haueno. Ana peweHnsa npobnembl 4OCTaTOYHO OAMH M3 OMepaHAoB CAenaTb BeLleCTBEHHbIM:
1.0/3*x

YT106bl ABHO YCTAaHOBUTL BELLECTBEHHbIN TUM, MOMXHO MOMECTUTb AECATUYHbIN pa3aenuTesb nocne
yucna, Kak NoKasaHo B C/ieyioWem npumepe.
Nuctnur 3.3.1 Mpumep hopmamuposaHHO20 8616004 pe3yabmama onepayuu 0eneHus

static void Main(string[] args)

{
Console.WriteLine(1 / 3);
Console.WriteLine(1D / 3);
Console.WriteLine(1.0 / 3);
Console.WriteLine("{@:F3}",1.0 / 3);
Console.ReadKey();

}

Pesynbtat paboTbl AncTmHra 3.3.1 npmuBegeH Ha pucyHke 3.1.

et file: /D MocoGue/lekuHaZ. .. b 4
2 “
2, 6666666666666 =
2, 6666666666666

2.667

-
4 | | b

PucyHok 3.1. Bua dopmaTMpoBaHHOIO BbiBOAA Pe3y/ibTaTa onepauun AeneHus

Onepauma % — OCTaTOK OT LLe/IOYUC/IEHHOTO AENEHUn; TaK, pe3yabTaTt onepaumm 13 % 8 ecTb YMcno
5. Onepaumn Len0UYNCNIEHHOTO AeNeHMA U HaX0MAEeHUA OCTaTKa OT AefIeHUA NPUMEHUMbI TOMIbKO K Lefo-
YMC/IeHHbIM OMepaHaam, UX Pe3yNbTaToM ABASETCA Lenoe YNCo.
Nnctuir 3.3.2. lpumep ucnonb308aHUA onepayuli HaxoxdeHUa 0CMamxka om OesneHUs U Uesao4yucsieHHo20
OeneHus

static void Main(string[] args)
{
Console.WriteLine(24 % 6); // oTBseT
Console.WritelLine(24 / 6); // oTseT
Console.WritelLine(25 % 7); // oTBeT
Console.WriteLine(25 / 7); // oTBeT
Console.WriteLine(7 % 7); // oTBeT ©

whprpO
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Console.WriteLine(7 / 7); // oTtBeT 1

Console.WriteLine(8 % 12); // oTeeT 8
Console.WriteLine(8 / 12); // oTBeT ©
Console.ReadKey();

}

B sA3bike CH BO3MOXKHA 3annCb HEKOTOPbLIX apMPMeTUUYECKMX onepaLnit B COKpaleHHOM BUae, Co-
BMeLLLas ee C ornepaTopom npuceamBaHma. B Tabn. 3.3 npeactaBneHbl HEKOTOPbIE NPUMEPbLI COKPaLLEHHON
3anucu apudmeTUYecKux onepaumin n Ux aHaaoru B NPpMUBbIYHOM 3anncuK

Tabaunua 3.3. CokpauieHHaa ¢opma 3anncu apudmeTMyecknx onepaTopos

Onepauusa CoKpaleHHana 3anucb 3KBMBANEHTHAA NOJIHAA 3aNUCb
NHKpemeHT (yBennyeHue sHa4yeHus A+ A=A+1;
Ha 1)
JeKkpemeHT (yMeHbLIeHWe 3Ha4YeHnA B--; B=B - 1;
Ha 1)
CnoxxeHue c npucsanBaHnem C+=2; C=C+2;
C + = D C = C + D,
YMHOeHue ¢ npucBanBaHuem C* = 2; C=C*2;
C*=0D C=C*D
BblunTaHue c npmucBaneBaHmem C - =2; C=c¢C-2;
Cc -=D cC=C-D
JeneHuve c npucesamsaHuem C/=2; C=cC/ 2;
C / = D C = C / D
OcTaToK OT AeneHunsa ¢ NpucBanBaHu- % = 2; C=C% ;
em
C% =D C=C%D;
KombuHmposaHHas 3anucb i4=7 % §; i=1i+7%*57;
m/=3+k m=m/ (3 +k);

Onepauua yBennyeHus® (++) ysennumsaet onepaHz, Ha 1. OnepaTtop yBeMUeHUA MOXKET HaXOAUTb-
€A KaK 40, TaK 1 nocne onepaHaa. B atom cnyyae

NnctuHr 3.3.3  [pumep UCrnonb308aHUA COKpaWeHHOU 3anucu onepamopa rnpuceausaHus C 8bi-
yucneHuem

static void Main(string[] args)

{
double x,y;

X = 1.1; y=2.1;

X++; y--;
Console.WriteLine("x={0} y={1}",x,y);//HanevyaTaeTca x=2.1 y=1.1
X /=4 +vy;

Console.WriteLine("{@:F3}",x); ////Hane4yaTaeTca 0.412
Console.ReadKey();

3 CyuwecTsytoT age dopmbl 3anucu onepauymum, 40 onepaHaa (++x) M nocne onepaHaa (x++). B HEKOTOPbIX C/IyYanX OHU
NPUBOAAT K PasHbIM pe3ysbTaTaM. PasHMLLa 06BbACHAETCA TEM, UTO YBEIMYEHME NEPEMEHHON MOKET NPON3BOAUTLCA
[0 €€ yyacTuaA B BbIMUCIEHNN, MW Ke CHaYvana byaeT BbINoJIHEHO BblIYMCIEHWNE, U TONLKO NOC/E 3TOr0 NepemeHHasn
YBENUYUT cOe 3HaYeHMe. AHANIOTMYHO U C onepaumein MHKpeMeHTa.
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}

3.3. CmandapmHubie hyHKYUuU

B sa3bIke CH# BCe 4acTO UCMO/Ib3yeMble Ha NPaKTUKe MmaTemaTnyeckme ¢yHKLMM 3apaHee pa3paboTa-
Hbl B BUAE MeToA0B Knacca Math. PaccmoTpmm Hanbonee 4acto ncnonb3yemble MeToAbl:

e Math.Abs(x) — BO3BpaLWaeT MoA4y/lb YACANA X;

e Math.Exp(x) — Bbl4MCNEHME € B CTENEHM X;

e Math.Floor(x) — Bo3BpawaeT HaMbonbllee LLeNoe YNCI0, KOTOPOE MEHbLUE WKW PAaBHO YKa-
3aHHOMY YnCAy X;

e Math.Log(x) — Bo3BpaLLaeT HaTypanbHbI Aorapudm ymcna x;

e Math.Logle(x) — BO3BpalLaeT AeCATUYHbIN Aorapudm ymcna x;

e Math.Pow(B,E) — BO3BpalLaeT 4Mcno B, BO3BeAeHHOE B YKa3aHHYIO cTeneHb E;

e Math.Round(x) — BO3BpalLaeT OKPYrneHHOe A0 6AMMKaNLWEro LLesIoro UAM YKA3aHHOTO KOU-
YecTBa AEeCATUYHbIX 3HAKOB 3HAYEHMeE Yncna X;

e Math.Truncate(x) —BO3BpaLaeT LLEAYH YaCTb YMCNA X;

e Math.Ceiling(x) — BO3BpalaeT HAMMEHbLLIEE LEeNoe YMUCN0, KoTopoe Bosblle UM PaBHO 3a-
LAHHOMY YUCAY X;

e Math.PI—Bo3Bpawaetuncno 3,1415..., maTemaTn4ecKkyto KOHCTaHTY Tt ;

e Math.E — Bo3BpawgaeT umcno 2,7128..., maTeMaTU4YeCcKyto KOHCTaHTy €, OCHOBaHWe HaTypasib-
HOro norapndma;

e Math.Sin(x) Math.Cos(x) — Bo3BpalwaeT 3Ha4YeHNE TPUTOHOMETPUYECKUX DYHKUUIA CUHYC,
KOCWMHYC YnCna X B pagmaHax;

e Math.Atan(x) — Bo3BpalLaeT 3HaYeHNE TPUTOHOMETPUYECKOM PYHKLUMM apKTaHIeHC B paana-
Hax;

e Math.Sqrt(x) — BO3BpaLlaeT 3HAYEHNE KBAAPATHOTO KOPHA Yncaa X;

e Math.Max(x,y) — Bo3BpalLaeT bonbliee U3 ABYX YNCEN X U Y.

BaxcHo: 60/1bLIMHCTBO METOA0B Knacca Math Bo3spaluaeT pesynbTaToM BelleCcTBEHHbIe Yncna. ITo
cnepyeT yuuTbiBaTb NPU ONUCAHUM TUNA PE3YNbTUPYIOLLEN NepeMeHHOMN.
MpaBuna 3anucu maTeMaTUUYECKUX BbiPaXKEHUN HA A3bIKE NPOrpamMmmMMUpPOBaHUA:

1) BbIpaXkeHs 3anuCbIBAOTCA B CTPOKY;

2) oyepesHOCTb BbINOSHEHMA ONepauuii Peryanmpyerca ¢ NOMOLLLbIO CKOBOK;

3) ncnonb3yeTcA TONbKO OAUH BUA, CKOBOK — KpyT/ble;

4) ecnu BbluMCNAETCA 3HaYeHue Apobu, B YUCMTENe UM 3HAMeHaTeNe KOTOPOM 3anmncaHo CAoXK-
Hoe apndmeTUYECKOe BbIpaXKEHME, TO YNCAUTENb UM 3HAMEHATENb HAZ0 3aKNHOUUTL B CKOOKM.
Mpumep: PeannsoBathb B BUAE ONepaTopa BbipaxkeHne

_ fa+bjam z* +ab

a T
cos|lz+—|[—-h

PeweHnune:

R=((a+b)*Math.Sin(Math.Pow(x,2))+a*b)/Math.Sqrt(Math.Pow(Math.Cos(x+Math.PI/2),2)-b);
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&~ Hasaz K OCHOBHOMY TeKcTy (cTp. 14)

4. YC/IOBHBI/ ONEPATOP

4.1. Caos#cHble ycaosus

B 3aa4ax MOryT BCTpeYaTbCA C/I0HCHbIE YCA08USA, B KOTOPbIX ABa UK 6oee NpoCTbiX YCI0BUA CBA-
3aHbl MeXay OO s102uYecKUMU onepayuamu.

Mpumep CNOXKHOTO YCNOBUA: NOKYNaTeb NOy4aeT CKUAKY Ha MOKYMKY, coBepLUeHHYo A0 12 yacos
OHA B Ntobon AeHb, Kpome cyb60Tbl M BOCKpPECEHbS.

3anuwem 3To yca0BME C MOMOLLbIO IOTMYECKUX onepauunii. B 3agade yyacTBytoT ABe NepeMeHHble —
Bpems NoKynku (t) u aeHb Hegenu (d). AnA HarNAAHOCTM 3anMLLIEM BCE NPOCTbIE YC/I0BUSA, KOTOPbIE [10/13K-
Hbl BbINOJIHATLCA:

1) Bpema nokynkn meHbe 12 yacos: t<12;

2) neHb Hepenu He cybboTa: d = “cybboTa”;

3) aeHb Hegenu He BockpeceHbe: d = “BockpeceHbe”.

MepeyncneHHble TpU MPOCMbIX YCNOBUS Haao 06beaMHUTL B OAHO C/I0XHOE NOTMYECKOEe Bblparke-
Hue. Caenatb 3TO MOXKHO C MOMOLLbIO CMEeUUabHbIX IOTMYECcKMX onepaunini ¥ B Nornyeckmx BbiparkeHUsx,
TaK e KaK M B apndPmeTUUecKMX, MOXKHO MCNOb30BaTb CKOOKM A/1A YKA3aHUA o4epeaHOCTU BbIMOJHEHUS.
MpuBeaeHHOE BbILE YCAOBUE C UCMOJIb30BAaHNEM IOFMYECKMX ONepaLmii byaeT MUMeTb Cleayowmnii Bua,:

t<12 U (d = HE “cy66oTa” M d = HE “BockpeceHbe”);

PesynbTaT onepauumn Ycrosuel U Ycnosue2 paseH MCTUHA (true), ecam o6a ycnosus pasHbl
nctuHa (true), s npotmBHom cnyyae pesynbtaTt paseH N0Xb (false).

PesynbTaT onepaumu Ycaosuel U/IN Yenosue2 paseH UCTUHA (true), ecim xomsa 661 00HO 13
ycnosuit pasHo UCTUHA (true), B npotneHoMm ciydae pesynbTaT paseH JIoxb (false).

Pe3synbTaT onepauum oTpuuaHvMa HE, nNpuMeHeHHbIi K 3HadeHuio UCTUHA (true), paer
noxb(false), u Haobopor.

[nA norvueckux onepaumii M, M/ w HE B asbike C# cyliecTsytoT cBou o603Haverns’: && (M), ||
(UNK), ! (HE).

Jlozuuyeckue onepayuu &&, ||, ! npumeHumbl monbKo K 3HaYeHuAM muna bool. Nx pesynbtatom
TAK)Ke CAy¥KaT Be/IMYMHbI TUNa bool.

Tabnuua 4.1. 0603HauYeHMe NorMyecknx onepauuii B Asbike CH#

Onepatop Onepauua Mpumep
! noruyeckoe otpuuaHue (HE) Fl=C;
&& noruyeckoe ymHoxkeHue (M) F=D && T;
I noruyeckoe cnoxenune (U1N) F=A || B;

3aBMCMMOCTb pe3y/bTaTta /IofMYeCcKol onepaumm oT 3Ha4YeHUA BXOAHbIX NapaMeTpoB onucbiBaeTca mabsu-
yeli ucmuHHocmu. Pe3ynbTtaT paboTbl IOrMYeckux onepauuii (a, cnegosatenbHo, U Tabamua UCTUHHOCTH)
He 3aBUCUT OT A3blKa NPOrpamMmMmnpPoBaHmMA, a onpeaenaeTca 3aKoHaMm anrebpbl OrUKN.

Tabnunua 4.2. Tabnmua UCTUHHOCTU IOTMYECKUX onepaLmii

OnepaHabl || &&

true,true true true

4 o o
CylectsytoT 1 apyrne Gopmbl 1OrMHECKUX onepalmnit. bonee NnoapobHO MOXKHO MPOYMTaTb B CeAYIOLLEN YAaCTM MO-
cobus.
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true,false true false

false,true true false

false,false false false

Mpwn 3aNncK CNOMKHBIX YCNOBUIA C MOMOLLIO IOMMYECKUX onepaLmii cnefyeT NOMHUTL O NpUOpUTETE
BbINONHEHUA onepaunit. MNpuopuTeT onepaLmn CPaBHEHMA HUXKeE, YemM apuPMeTUYecKux onepaunin. Ha-
nNpPUMep, B BbIpaXKeHUHU:

A+B>=C

CHavana byaeT BbluMCAEHA CyMMa 3HAYEHWUI NnepemMeHHbIX A 1 B, a 3aTem pe3synbTaT byaeT cpaBHuU-
BaTbCA CO 3HAYeHMeM nepemeHHo C.

MpuopuTeT NorMyeckux onepaymii

Mpn 06BbeANHEHUN HECKONBKMUX NOTMYECKUX OMEpaLMit HYXKHO NOMHUTb, YTO OHW, NOA0OHO MmaTe-
MaTUYEeCKMM onepaumam, NOAYMHEHbI MpaBMiam npuopuTeTa.

Mpuoputer Jlornyeckasa onepaumsa
1 (camblit BbICOKUIA) I= (oTpHuaHue)
2 && (nornueckoe W)
3 (camblit HU3KNN) || (nornueckoe UNN)

Mcnonb3oBaHWe CKOBOK U3MEHAET 04epeHOCTb OMNEePALLM TaKMM Ke 06pa3om, Kak U B apudmeTu-
YeCKMX BbIPaXKEHUSAX, T.e. 4ENCTBMA B CKOOKAX BbINOHAIOTCA B NepBYyto ovepeab. Hanpumep, BbipakeHue:

c /] d&& (b==20);

6yLeT BbINOMHATLCA B CeAyHoLLe NocneA0BaTeNbHOCTH:

1) b==20

2) d && (b==20);

3)c /] d && (b==20);

Jlornueckmne BbipaXKeHUA BbIYUCAAIOTCA C1eBa HAaNpPaBo, MO3TOMY B BbIPaXKeHUM

(@>5) || (b>5) && (a<20) && (b<30);

CHavana 6yayT BblMMC/EHDbI BblPaXKeHUA B CKOOKax, 3aTem OyaeT BbiNosHeHa onepauma && ana
CKOBOK (b>5) && (a<20) && (b<30) , 3aTem BbinonHaeTcA normdeckoe NN (a>5) || (b>5) && (a<20) &&
(b<30).

B npumepe: ! (a<15) [] ! (b<30) nornueckoe NJ1M BbinonHAETCA NOCAEAHUM, NOC/AE OTPULAHUA.

%~ Hasag K 0oCHOBHOMY TeKcTy (cTp. 15)

5. ONEPATOP BBIEOPA SWITCH

B a3bike CH anropuTm BbiBOpa peannsyeTcsa ¢ nomollbio onepaTtopa switch. Oneparop switch —
3TO OMnepaTop ynpaB/aeHus, BbIGUPAIOLLMIA U3 CNMCKA BO3MOMKHbIX BAPUAHTOB pa3des rnepexntoveHus pns

BbINO/IHEHWUA COAEpPKaLLeroca B Hem Koga:
switch(BbipaxeHue)

{

case KOHCTaHTHoe_BblpaxeHue_1: [cnucok onepaTopos_1]

case KOHCTaHTHoe_BblpaxeHue_K: [cnucok onepatopoB _K]
[default: onepaTopbi_N]

BbinosiHeHWe onepaTopa switch HaUMHAETCA C BbIYMC/IEHUA 3HAYeHUs switch-8bipaxceHus (3Have-

Hue Kao4a). 3aTem OHO NooYepeaHO B MOPAAKE CAeA0BaHUA case CPAaBHWBAETCA Ha COBMaAeHWe C KOH-

CTAHTHbIMM BblpaykeHNAMU (MemKkamu). Kak ToIbKO AOCTUTHYTO COBMNaAeHMe, BbINOJHAETCA COOTBETCTBYHO-

Wan nocneaoBaTebHOCTb OMNepaTopos CAse BeTBM. MOCKOAbKY NocAeaHUIt onepaTop 3TOM nocieaoBa-

TEeNbHOCTU ABNSAETCA onepaTopomM nepexoa (Yalie Bcero 3To onepaTop break), To 06bIYHO OH 3aBepLUaET
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BbIMONHEHMEe onepaTopa switch. Ecan HM O4HO BbipaXKeHWe case He COBMaZaeT Co 3HAYeHMem oneparopa
switch, ynpaBneHue nepenaetcs onepatopam, cieayowmnm 3a HeobasaTenbHon noanuceto default. Ecam
noanucu default HeT, TO ynpaBaeHWe nepenaeTca 3a npesenbl onepatopa switch.

CTpyKTypHasa cxema onepartopa switch B anroputmax npeacraBneHa Ha pucyHke 5.1.

O—»| Bbipaxenue (on- casel Onepatopsbl 1
peaeneHune Kawya)
case 2 OnepaTtopsbl 2
case N Onepatopbl N
default OnepaTopsbl
) 4

PucyHok 5.1. Obuwias cTpyKTypa onepaTtopa Switch O

Mo»HO roBopuTb, 4TO onepaTtop switch nepeaaeT ynpasneHue Toi rpynne onepaTopos, MeTKa KO-
TOPOI COBMaZaeT Co 3HaYeHMEM Katoua. CneayeT 06paTUTb BHUMAHUE, YTO KJIHOY MOMKET ObiTb HE TO/IbKO
YMCNOBbLIM 3HAYEHUEM, HO U CTPOKOBbLIM, CUMBOJIbHbBIM, JIOTUYECKUM.

B Tene onepatopa switch BO3mMOMHa 3anucb NycTbix BETBEM CASE, T.e. 33 K/HOYEBLIM C/IOBOM
case HeT nocseayroLero onepaTopa, HO 3aNMcaHa cieayouan BeTeb Case. Toraa B cnyyae coBnageHus
KOHCTaHTHOTO BblpaKeHWUsi 3TOM BETBU CO 3HaYeHMeM switch-BblpaxkeHUs byaeT BbINONHATLCA NepBas He-
nycTas NocaefoBaTe/IbHOCTb OYepeaHON CaSe-BeTBM.

Hanpumep, B Koge:

Switch (n)
{ case 1:
case 2: Console.WritelLine(“BeTtBb 1”); break;

case 3:
case 4: Console.WritelLine(“BeTBb 2”); break; }

coobueHne “BeTBb 1” 6yaeT BbiBeAEHO Npu N paBHOM 1 unum 2, a coobuieHne “BeTBb 2” 6yaer Bbl-
BeAeHo Nnpu h paBHom 3 unu 4. TaKylo 3anucb ANSA NYCTbIX BETBelW B onepatope switch HasbiBatloT «npoBa-
JIUBaHMEM» 3HAYEHUN.

anBEAEHHbIe Aanee npumepbl UANKOCTPUPYIOT BO3SMOXKHbIE 0COBeHHOCTM MCNONb30BaHMUA onepa-
Topa switch.

3apgaua 5.1. CoctaBuTb Nporpammy A pacdeTa CTOMMOCTM 3aKa3HOMo mexayropogHoro tenedoH-
HOro pa3rosopa (CTOMMOCTb 3aBUCUT OT KOJZIMHECTBA MUHYT COeAUHEHUA U OT PaCCTOAHUA A0 ropop,a), a
TaKXe COO6LLI,€HI/IH KO4a ropoga. BcnomoraTenbHas I/IHd)OpMaLI,I/I‘r'I npueeaeHa B Ta6nmu,e. C‘-IMTBETCFI, 4yTO
Pa3roBop MoXxXet ObITb 3aKa3aH TOJIbKO B YKa3aHHble CTpaHbl.

CrpaHa TenedoHHbI KopA, CroumocTb 1 MUHYTBI
benapycb 375 9,50

YKpaunHa 380 10,30

KasaxctaH 77 12,5

Monposa 373 12,1

Yexuna 420 17,0

Monbwa 48 15,0
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PeweHue. BxogHble gaHHble Ana pelweHnsa 3a4a4um NpeacTaBastoT coboli CTPOKOBYHO NepeMEHHYO
— Ha3BaHWe ropoga. ITa nNepemMeHHas ABAAETCA 3HAYEHUEM K/IIOYEBOTO BbiparkeHus. KoanyecTBo 3aKasaH-
HbIX MWHYT Pa3roBopa BBOAMTCA C KJAaBMaTypbl. BbIXOAHbIMKW 3HAYeHUAMM ByayT: coobuieHne o TenedpoH-
HOM KoZe ropoZia U paccuMTaHHas CTOMMOCTb pa3roBopa. B AaHHOM nporpamme nocse case 3anucaH 610K
0OnepaTopoB, 3aK/IOUYEHHbIX B CKOBKK{ }

JIMCTUHT nporpammbl Ana peweHua 3agadm 5.1:
static void Main(string[] args)

{
Console.WriteLine("BBeauTe Ha3BaHMe CTpaHbl: benapycb, YkpauHa, KasaxcTaH, MongoBa,
Yexua, Monbwa");
string country = Console.ReadlLine();
Console.WriteLine("BBeauTe NpoAONXMTENbHOCTbL pa3rosBopa (B MUHYyTax)");
int t= Convert.ToIntl6(Console.ReadLine());
double res=0; int kod=0;
switch (country)
{
case "benapycb": res = t * 9.5; kod = 375; Console.WriteLine("Kog {0}: {1}, cTomu-
MocTb pasrosopa= {2} ", country, kod,res); break;
case "YkpauHa": res = t * 10.3; kod = 380; Console.WritelLine("Koam {@}: {1}, cTomu-
MOCTb pa3rosopa= {2} ", country, kod, res); break;
case "KasaxcTtaH": res =t * 12.5; kod = 77; Console.WriteLine("Kon {0}: {1},
cToumocTb pasrosopa= {2} ", country, kod, res); break;
case "MonpgoBa": res = t * 12.1; kod = 373; Console.WriteLine("Kog {©}: {1}, cTomu-
MOCTb pa3roBopa= {2} ", country, kod, res); break;
case "Yexusa": res = t * 17; kod = 420; Console.WriteLine("Kon {@}: {1}, cToumocTb
pasrosopa= {2} ", country, kod, res); break;
case "Monbwa": res = t * 15; kod = 375; Console.WriteLine("Kog {0}: {1}, cTou-
MocTb pasrosopa= {2} ", country, kod, res); break;
default: Console.WritelLine("MoxanyicTa, BBOAMTE TO/NIbKO CTpPaHbl U3 YKa3aHHOro Cnu-
cka") ; break;
}
Console.ReadKey();
}

PesynbTaT paboTbl Nporpammbl pelweHuns 3agayun 5.1 npuseseH Ha pucyHke 5.1.

o file:/iD:Mocobmne flecturedfexample_5_ 2/bin/Debuglfexample_5_2.EXE

EXHA

BEAMTE HA3BaHMEe cTpaHw: beaapycek, Ykpawna, Kasaxcrtan. Moaposa. Yexuna, lNoavuwa -
EEAMTE MPONCAKHTEABHOCTE pasrosopa ( B MHHYTAaxX)
o

on Yexuna: 420, cTtouMocTe pasroeopa= 170

El

PucyHok 5.1. Pe3ynbtat paboTbl Nporpammbl Ans peweHns 3agaum 5.2

" Hasag, K 0OCHOBHOMY TeKcTy (cTp. 15)

6. ONEPATOP IIMKJIA C NIAPAMETPOM
LIMKNbI C napameTpoOM COCTaBAAIOT KNACC LLMKIO0B, B KOTOPbIX BbINOJIHEHWE NOBTOPAIOLLNXCA onepa-

TOPOB (Mena Yuknaa) [ONKHO NOBTOPATLCA 3apaHee onpeaesieHHoe YNCI0 pas C NOCTOAHHbIM LWarom (wae
napamempa). LIMKn 3aKaH4YMBaeTCA, Koraa napaMeTp NPUHUMAET onpeaeneHHoe 3HaYeHne

B A3bike CH AN ONMCAHMA TaKOro LWMKNA MMEETCA cneumanbHana KOHCTPYKLUMA:
for (3aronoBok uukna)

{

OnepaTopbl Tefla LMKNA

}
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B 3020n06Ke yuknaa 3analoTcsA NpaBuAa U3MeHeHMA napameTpa. B nporpaMmmnpoBaHUmM NPUHATO B
KayecTBe napameTpa MCMNo/ib30BaTb HE3aBUCMMYIO NepemeHHY0, KoTopasa 06baBaAeTCcA U UHULMANU3UPY-
eTcs B 3aro/IoBKe LUMKNa. TeM caMbiM rapaHTUPyeTca He3aBMCMMOCTb NapameTpa OT Cay4valiHbIX U3MeEHe-
HUIt. CneayeT usberatb U3IMeHeHMA NapameTpa B Tese UMKAa. HecmoTpsa Ha To, YTO KOMNUAATOP He byaeT
perucTpmMpoBaTb OWNBKY, MOXeT BbiTb HapylleHa IorMKa paboTbl UMKNa ¢ napameTpom. ObbaBaeHHan B
3aro/iIoBKe nepemeHHan-napameTp ABAAETCA /I0KAAbHOU, T.e. 061acmb ee sudumocmu (ob6nactb UCNonb3o-
BaHWA) orpaHMYeHa Te/IoM LUUKAa.

MprMepbl ONMCaHUA 3aro/I0BKOB LUKANA:

1) for (int i=0; i<1e, i++)
{
// Teno uukna nosTtopuTcsa 10 pas
//napameTp yBenu4uBaeTCs Ha 1 3a Kaxayw uTepauun

}

2) for (int j=5; j=>0, i-=0.5)
{
// Teno uukna nostopuTca 11 pas3
//napameTp yMeHbllaeTCcA Ha 0,5 3a Kaxayw uTepauuw

}

Mpu nepexoae K obpaboTke onepaTtopa umkna FOr napameTpy npuceamMBaeTca 3aaHHOE Hayab-
Hoe 3HauyeHue. 3aTem B LMKE BbINONHACTCA UCNONHUTENbHbIN onepaTop (MAn menao yukna). Kaxapliii pas
noc/e BbINOJHEHWA Tea LMKNA YNPaBAAoLWan NnepeMeHHas yBeIMYMBaeTCa Ha Be/IMUYNHY Wara, NpoBeps-
€TCA BbINO/NHEHWNE OTMYECKOro YCN0BMA, 3aNUCaHHOIo B 3aronoBKe (YC10BMA OKOHYaHUA uMKaa). Ecam ye-
/I0BME OKOHYaHMA UMKAA He AOCTUTHYTO, UTEpPaLMM Tena UuMKaa npoaoaartca. LiMkn 3asepluaeTtca npu goc-
TUMKEHUN YyNpaBAstoLLEN NepemMeHHON CBOero KOHEYHOro 3Ha4eHus

B KauecTBe NapameTpa MOMKHO UCMO/1b30BaTb BCE TUMbI YNC/OBbIX MepeMeHHbIX, BK/to4Yana 1 Belle-
CTBEHHbIE, a TaKXKe nepemeHHble Tuna char.

B Tom cyyae, Koraa Teso LUpKAa NpeacTaBieHo O4HUM onepaTtopom, GurypHble CKOBKM ansa otae-
NIeHUA TeNa UMKAa MOXKHO He CTaBUTb.

Mpumepbl oNMcaHMA onepaTopa LMKAa C NapaMeTpoM:

1) for (int i = 1; i <= 5; i++)
Console.WritelLine(i); //Teno uukna - BCero oAauH
//onepaTtop u ckobku {} He HyXHbl

2) for (double j = 3.240.6; j > 2.1; j=j-0.3)
{ //B kadvecTBe MapameTpa MCMNO/b30BaHa BelWeCTBEHHanA nepemMeHHas
Console.WriteLine(3j);

}

3) for (char i = ‘a’; i <= 105; i++)
Console.Write (i); //CVMMBONIbHAA MepeMeHHas B KayecTBe napameTpa.
// ByayT BbiBefeHbl cumBonbl abcd

F~Hasag, K 0CHOBHOMY TeKCTY (cTp. 16)
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