Nekuyuna 2. O6wme cBegeHUs o Asbike C++

B sto# nekuuu OymyT paccMOTpeHBl OCHOBHBIE 9JieMeHTHI si3bika C++: andaBuTa, mepeMeHHBIX,
KOHCTAHT, THIIOB [aHHBIX, OMEpaldi, CTaHAAPTHBIX (yHKIMH. 30ech ke OyayT pacCMOTPEHBI
CTPYKTypa MporpamMmbl U CpeICTBa BBOJA BbIBO/IA JAHHBIX.

2.1. AndaBuT A3bika

IIporpamma Ha s13bike C++ MOKET coAepkKaTh CIeLyIOIHUE CHMBOJIBL

* MPOMHCHbIC, CTPOUHBIE JaTHHCKHE OyKkBH A, B, C, & , X, Y, Z 1 3HaK NIOJUEPKUBAHUS,

e apabckue uudpsi ot 0 1o 9;

o cnenuanbhbie 3Haku: {},,[]()+ [/%*.\ :?2<=>1&#~ ;"

*  CHMBOJIBI Ipo0esIa, TAOYJISILKHU U IEPEXOa HA HOBYIO CTPOKY.
H3 cumBosioB andaButa opMHPYIOT KIIIOUEBBIE CJIOBA U HIEHTH(UKATOPBI. Karouesvle cao8a 310
3ape3epBUPOBAHHbIE CJIOBA, KOTOpble HMMEIOT CHELHaJbHOE 3HAYeHHE MJIi KOMIMJISITOpa H
UCTIOJIb3YIOTCSI TOJBKO B TOM CMBICJIE, B KOTOPOM OHH OmpeneJsieHbl (onepatopsl si3blKa, THITbI
OaHHBIX U T.L). Hdenmugpukamop - 9TO0 MMs NPOrPaMMHOrO OObeKTa, NMpeAcTaBisionee coOon
COBOKYITHOCTb OYKB, LIH(p U cuMBOJa noguepkuBanus. [lepBblii cuMBOJ HaeHTHUKAaTOpa OyKBa
WIM 3HaK IMOJYEpPKUBaHMs, HO He wLHppa. HWpeHTUdHKATOp HE MOXKET copaepkarb MHpoder.
[MponucHble W CTpouHble OYKBB B HMMeHax pasnuuaiotcsi, Hanpumep, ABC, abc, Abc  tpu
pasnuuHbiX UMeHH. Kaxkmoe wms (MOEHTH(HKATOP) MOJKHO OBITh YHHKQJIBHBIM B Npeaesax
(pyHKLIMH M HE TOJKHO COBIAJATh C KJIIOUEBBIMH CJIOBAMH.
B Tekcre mporpaMMbl MOXHO HCHOJIb30BaTb KommeHmapuu. ECIW TEKCT HauuHaeTcs C JBYX
CHMBOJIOB «KOcasi uepTa» // ¥ 3aKaHYMBaeTCsl CHMBOJIOM MEpexoa Ha HOBYIO CTPOKY HJIH 3aKJII0UeH
MEXIy CHMBOJaMH /* ¥ */, TO KoMnujsiTOp ero urHopupyer. KommeHTapuu ynoOHO HCIOJIb30BaTh
KaK JJisl MIOSICHEHUH K MporpaMMe, Tak M AJi1 BPEMEHHOIO HCKJIIOUYEHHS (PparMEHTOB MPOTpamMMbl
IIPH OTJIaJKe.

2.2. [laHHbIe B A3blke C++

Hnist pemenus 3agauu B JI0OOH MporpaMMe BBIMOJIHSIETCS] 00paboTKa KakUX-THO0 NaHHbIX. JaHHble
MOTYT OBITh Pa3JHUHBIX THIIOB: LEJIble W BEIECTBEHHBIE UHCJIA, CHMBOJIbI, CTPOKH, MACCHBBI.
Hannbie B si3pike C++ MpUHATO omMchIBaTh B Hauaje (pyHKUMH. OOsi3aTeNlbHOE ONMHUCAHHE THUIIOB
IOaHHBIX TO3BOJISIET KOMITUJIATOPY KOHTPOJHUPOBATh JOMYCTHMOCTh MPOrPaMMHBIX KOZOB.

2.2.1. Tunbl AaHHbIX
Tunvt OanHblx ONIPENENSIIOT CIIOCO0 XpaHEeHHUs] YHCEJT HJIM CHMBOJIOB B MaMSITH Kommblotepa. OHH
3a1aI0T pa3Mep sTYeHKH, B KOTOPYIO OyIeT 3alMCaHO TO WM MHOE 3HAUCHHUE, ONPEeesisis TEM CaMbIM
€ro MakCHMaJIbHYIO BEJIMUMHY WJIH TOYHOCTb 3ajaHus. Tumbl s3pika C++ MOXHO pasfesuTh Ha
OCHOBHbBIE H COCTABHBIE.
K ocrosrbim munam darrHeix sSI3bIKa OTHOCSIT.

e char cuMBOJBHBIN |

e int wenwd ;

e float c¢ maBaomEed TOUKOH ;

e double nBOMHOM TOYHOCTH ;

* bool noruueckuit .
s opMHpPOBaHHSI IPYTHX THIIOB JTAHHBIX HCIIOJIb3YIOT OCHOBHBIE THIBI M TaK Ha3blBacMble
cnenudukaTopbl. THUIBI JaHHBIX CO3JaHHbIe HAa 0Oa3e CTAHAAPTHBIX THIIOB C HCIMOJIb30BaHHEM
CHeNU(PHUKATOPOB HA3BIBAIOT cocmasHbimu munamu Oanueix. B C++ omnpeneneHbl ueThipe
cneyugpuxamopa munos OaHHwIXx.

e short kopoTkwuii ;

* long naHMHHBIA |



e sSigned 3HAKOBBIH ;
e unsigned Oe33HAKOBBIH .
Hanee (n.m. 2.2.2. - 2.2.6) OyayT pacCMOTpeHbI Ha3HAUYCHHE H OMTHCAHHE KaXI0ro THma’.

2.2.2. CUMBONbHbLIW TN

IanHble THMa Char B mamMsiTH KOMIbIOTEpA BCEr/ia 3aHUMAIOT OJUH OadT. DTO CBSI3AHO C TEM, YTO
OOBIYHO TIOJ BEJHUHHY CHMBOJIBHOIO THIA OTBOMSAT CTOJIBKO MAaMSITH, CKOJIBKO HEOOXOIHUMO ISt
XpaHeHHst J100ro u3 256 ciMBOJIOB KiaBHaTypbl. CHMBOJIBHBIH THIT MOXET OBITh CO 3HAKOM HIIH
0e3 3Haka. B BesnunHax co 3HakoM Signed char MoXHO XpaHHMT 3HAUEHHs B AMamnasoHe or 12810
127. CooTBeTCTBEHHO 3HAUECHHS MEpPEeMEHHBIX THMA UNsigned char MoryT HaXOQUThCS B THAIa30HEe
ot 0 mo 255 (tabn. 2.1).

Tabnuna. 2.1. CUMBOJIbHBIE THITBI JAHHBIX

Tun Jlnanaszon Pa3smep
char -128..127 1 Gaur
unsigned char 0..255 1 Gaur
signed char -128..127 1 Gaut

HpPI pa60Te C CHMBOJIbHbIMH HOAaHHBIMH HYXHO IIOMHHTbH, UTO €CJIH B BBIPpAXXCHHH BCTPEUACTCS
OOUHOUHBLI CuUme0s1, OH OOJIZKEH OBITh 3aKJIOUEH B OOHWHAPHBIC KaBbIUKH. ITocnegoBaTeIbHOCTH
CHUMBOJIOB, TO €CTb cmpoOKa, NPpHU UCIIOJIb30BAHHH B BBIPAKEHHUAX 3aKJIIOYACTCA B HBOﬁHbIC KaBbIUKH.

2.2.3. UenoyucneHHbIX TMN

[MepemenHas Tvmna iNt B mamMsiTH KOMITbIOTEPa MOXKET 3aHUMATh JIKHOO JiBa, JIHOO ueThipe OGanTa. ITO
3aBHCHT OT paspsiAHOCTH mpoueccopa. [Io ymonuaHWIo Bce Iesible THIbl CUHTAIOTCS 3HAKOBBIMH,
T.e. crienudukarop Signed MoxkHO He ykasbiBaTh. Crienudukarop Unsigned no3BoJisieT mpeACTaBIsITh
TOJIBKO TTOJIOKHUTENIbHBIE YHCIIA.
Jlnana3oHbl 3HAUEHHH LEJIOro THIA MpeICTaBieHbl B Tabnuie 2.2.

Tabmuna. 2.2. Ilesple THIBI JaHHBIX

Tun Jnana3on Pa3mep
int -32767 .. 32767 4 Ganra
unsigned int 0.. 65535 4 Gaiita
signed int -32767 .. 32767 4 Gaiita
short int -32767 .. 32767 2 Gaiita
long int -2147483647 .. 2147483647 4 Ganta
unsigned short int 0 .. 65535 2 Ganta
signed short int -32767 .. 32767 2 Oaiita
long long int (271 .. (2%-1) 8 Gaiir

signed long int -2147483647 .. 2147483647 4 Gainra
unsigned long int 0 .. 4294967295 4 Gaiita
unsigned long longint | 0..2%-1 8 Gailr

2.2.4. BelwlecTBeHHbIV TUN

BHyTpeHHee mpeacTaBlicHHEe BEIIECTBEHHOTO YHCJA B MaMsATH KOMIbIOTEpa OTJIHUYAETCS OT
MPeCTaBJICHHs 1IEJIOr0 YHca. YUCIIo ¢ miaBaoied TOUKOH MPEACTABICHO B SKCIIOHEHITHAIbHOM
dopme MExp, roie m  MaHTHCca (1eJi0e WK APOOHOE YHCJIO C IECATHUHOH TOUKOH ),p  MOPSIIOK
(uenoe uwcino). Iy TOoro 4TtoOBl MEPEBECTH UMCJIO B 9KCMOHEHIHATIbHOH (opMe K OOBIYHOMY
NPeJICTaBJICHUI0 C (PUKCHPOBAHHOW TOUKOH, HEOOXOOUMO MAHTHCCY YMHOXHUTh Ha JecAThb B
cTerneHu mopsimok. Hanpumep,

-6.42E+2 = -6.42.10° = -642,

3.2E-6 = 3.2.10° =0.0000032

1 B Tabnunax 9TOH IJIaBbl MIPUBEJEHBI CTAHJAPTHBIE Pa3MEPOB IaMSITH, COOTBETCTBYIONIHE THIIAM JAHHBIX. Y3HATh
00beM 3aHMMaeMOH MEPeMEeHHOH JUISi KOHKPETHOrO KOMITHJISATOpPAa MOXHO C MOMOLIBI (DyHKILHH OIpeaeseHHUs]
pasmepa sizeof (m1.1.5.7).



OO0bIuHO BesinunHbl THIA float 3aHMMalT 4 GaiTa, U3 KOTOPHIX OJHUH ABOHUHBIA Paspsii OTBOAUTCS
ToJI 3HaK, 8 paspsigoB Mo MopsaoK W 23 mon MaHTHcCy. [TockoybKy cTapmas mugpa MaHTHCCHI
BCeraa paBHa 1, OHa HE XpaHHTCHL.
Benuuunsl Tana double sanumaror 8 Oait, B HUX MOJ MOPSIIOK U MaHTHCCY OoTBOmuTCs 11 u 52
paspsiia COOTBETCTBEHHO. [IJIMHA MAHTHCCHI ONPECIISIET MOUHOCMb UUCAd, & JJTMHA TIOpsIIKa ero
Ouanason. Crnenudukarop tuna long nepex umenem tumna double ykaspiBaer, uToO Mo BETHUHHY
otrBoautcs 10 Gar.
JlnanasoHbl 3HAUEHHH BENIECTBEHHOIO THIIA MpeACTaBjIeHbl B Tabuie 2.3.

Tabsmna. 2.3. BelecTBeHHbIE THITbI TaHHBIX

Tun Jlnanaszon Pa3zmep
float 3.4E-38 .. 3.4E+38 4 Ganita
double 1.7E-308 .. 1.7E+308 8 Gaut
long double 3.4E-4932 .. 3.4E+4932 8 bamt

2.2.5. lornyeckuut Tvn

[Mepemenunas Tuna bool MoxkeT mpuHUMAaTh TOJIBKO JBa 3HaueHHs true (uctuna) wiu false (1oxs).
JIioboe 3HauUeHHe He paBHOE HYJII0 WHTEPIPETHPYETCsl Kak true, a mpu mpeoOpa3oBaHHH K LIEJIOMY
THITy IPUHUMaeT 3HaueHue paBHoe 1. 3HaueHue false npencrarieHo B mamstu Kak O.

2.2.6. Tun void

MHokecTBO 3HaUeHHH 9TOro THna nycrto. OH UCHOJb3yeTCsl Uil onpeaesieHusl (PyHKIMH, KOTOpble
He BO3BpAllalOT 3HAYEHHSs], U1 YKa3aHHs IyCTOro CIMCKa apryMeHTOB (DyHKLUH, KaK Oa30BbIH THII
IUIs1 yKasaTeJeH U B Olepalyuyi NPHUBEACHHS THIIOB.

2.3. NepemeHHbIe B A3blke C++

Ilepemennasi TOMMEHOBAHHBIM YUaCTOK MaMSITH ,B KOTOPOM XPAaHUTCSI 3HAUEHHUE OIpPEAEIEHHOTO
TUMA. Y MepeMeHHOHW ecTb umsi (MACHTH(HKATOP) U 3HaueHue. UMst CIyKHT sl oOpamieHHusl K
00JIacTH MaMsITH, B KOTOPOH XpaHWUTCS 3HAUeHHe. BOo BpeMsl BbBIMOJHEHHs MPOrpaMMbl 3HAUEHHE
NEpEMEHHON MOXHO H3MeHHTb. [lepen ucrmosib30BaHHEM JI00asi TMepeMeHHasl JOJUKHA ObITh
onucaua.
THII CIIHCOK_IIePeMEeHHbIX;
Hanpuwmep,
int a, bc, f;
float g, u, hl2;
B Cu moryT 00pabaTbeiBaTbCsi cmpyKmypuposarHvie munvl OaHHbIX: MACCUBbI, CTPOKH, CTPYKTYPHI,
paribl.
[To mecmy 06ws1861eHUs nepeMeHHble B si3bike CH MOXKHO pasfesiMTh Ha TPH KJlacca: JIOKAJIbHBIE,
ryo0anbHbie ¥ (popMaibHbIE MapaMeTpbl (PyHKIIHH.
JlokanvHble iepeMeHHble OOBSIBISIIOTCS] BHYTPH (PYHKLIMH U TOCTYIHBI TOJIbKO B HeHl. Hanpumep:
int main ()
{
float s; //B dyHkUMM main omnpemejyieHa BelleCTBEHHAS [I€pPEeMeHHas S,
s=4.5; //u eV mpucBoeHO 3HaueHue 4.5.
}
int £1()
{
int s; //B byuxumm fl ommcana mpyrasa nepeMenHas s (Tuna int),
5=6; //el’ NprCBOEHO 3HaueHue 6.
1
int £2 ()
{
long int s; //B dyukuum f2 onpenesyieHa elle OOHA I[IepeMeHHas S
s=25; // (tuna long int) u eV NPUCBOEHO 3HaueHme 25.

}



I n0banerble TIepeMeHHBbIE OIMUCHIBAIOTCS OO BceX (YHKIUH W OOCTYNMHBI M3 JI0OOro mecra
nporpammbl. Hanpumep:

float s; //OnpemeneHa rJobBajibHasg nepemMenHas s (Ttuna float).

int main ()

{

s=4.5; //B byHKUMM Mmaln IepeMeHHOM S NpucBamMBaeTcd 3HauveHue 4.5.

}
int £1()

{

s=6; //B byHkumm fl nepeMeHHOM S MNPUCBAMBAETCH 3HAUYeHME 6.

}
int £2()

{

s=25; //B obyukumm f2 nepeMeHHOM S NpUCBaAMBaeTCd 3HaueHue 25.

}

DopmaneHvle napamempwvl PyHKyuili OTHACHIBAIOTCS B CIHCKe mapameTpoB ¢yHKuuu. Paborta ¢
(pyHKIIHSIMH TOAPOOHO OMHKcaHa B riase 4.

2.4. KOHCTaHTbI B A3blKe C++

Koxcmanmul 9TO BeJIMUWHBI, KOTOPblE HE U3MEHSIIOT CBOErO 3HAYEHMsI B MPOILECCE BBIMOJIHEHHUS
nporpammbl. OniepaTop OMUCaHUsI KOHCTAHThl UMEET BUA!

cONSt THN HMSI=3HAUYEHHE,;
Koncrantsl B si3bike C++ MOTYT OBITH 1I€JIBIMH, BelIECTBEHHBIMU, CHMBOJIbHBIMH HJIH CTPOKOBBIMH.
OOBIYHO KOMIOHJIATOP OMNpenessieT THI KOHCTAaHThl [0 BHEUIHEMY BHAY, HO CYLIECTBYET

BO3MOJKHOCTD H SIBHOI'O YKa3aHHs THIIA, HAIIpUMeED,
const double pi=3.141592653589793

KoHcTanTa MoXkeT ObITh OmpejesieHa N0 TJIABHOW (PyHKIHH Main. B oToM ciiyuae mpuUMeHsieTCsI

nupekTHBa #define:
#define PI 3.141592653589793
int main ()

{..

2.5. Onepauuu n BbipaxxeHuUs

Buipadicerue 3amaet TOpPSIIOK BBITMOJHEHUs] NEHCTBHH HAll JAHHBIMH M COCTOMT W3 OMNEpPaHIOB
(KOHCTaAHT, MepeMEHHBIX, OOpaleHHH K (PYHKIHSAM), KPYIJIBIX CKOOOK M 3HAKOB OINEpamud: a
+b*sin(cos(x)). Onepauuu nensitcs Ha yHapHble (Harmpumep, -¢) ¥ OMHapHble (Hampumep, a+b). B
TabJ1. 2.4 mpeAcTaBIeHbl OCHOBHBIE OMepaiuu si3pika C++.

Tabmuua. 2.4. OcHoBHBIE onepaluu s3bika C++

Onepanus | Onucanne
YHapHble oniepanuu
++ yBEJIMUCHHE 3HAUCHHS HA SUHHILY

- YMCHbBIICHHUEC 3HAUCHHA Ha COUHHUIY

~ OPa3psIIHOE OTPHIIAHHE

! JIOTHYECKOE OTPHIIAHHE

- apudpMeTHUeCKOoe oTpHullaHKe (YHAPHBIH MHHYC)

+ YHApHBIN MJTI0C
& B3ATHE agpecaa
* pasazpecanust
(type) npeoOpa3oBaHHe THIIA
BunapHsie onepaiuu
+ CJIOJKEHHE

- BbIUUTAHHC
YMHOXXCHHEC




Onepanust Onucanue
/ IEJIEHUE
% OCTATOK OT JIeJIEHHS
<< CIBHI BJIEBO
>> CIBHT BIIPABO
< MEHbIIIE
> OoJible
<= MEHbIIIE HIIH PABHO
>= 00JIbIlIE WIH PAaBHO
== paBHO
I= HE PaBHO
& nopaspsiinasi KouboHKIHUs (H)
N nopaspsiiHoe uckawuawmee MJIM
| nopaspsiaHas ausbloakims (MJIH)
&& soruyeckoe M
| goruyeckoe MJIN
= MIPUCBAHBAHUE
*= YMHOKEHHE C PUCBAHBAHHEM
/= AeJIeHHe C MPUCBaUBaHHEM
+= CJIOJKEHHE C IIPHCBAUBAHHUEM
-= BbIUWTAHHUE C PUCBAHBAHHEM
%= OCTATOK OT JeJICHHsI C IPUCBAUBAHHEM
<<= CIBHI BJIEBO C IIPHCBAUBAHHEM
>>= CIBHI BIIPaBO C IpUCBaHBaHHEM
= nopaspsigHasi KOHbIOHKLHUSI C TPHCBAUBAHHEM
= nopaspsigHasi AU3bIOHKIIMS C IPUCBAaUBAHHEM
N= nopaspsiiHoe uckmouawmee MJIU ¢ npuceanBanvem
pyrue onepanuu
?. yCJIOBHAsI OTIepaLusl
, MOCJIEJOBATEIbHOE BHIUUCIICHHE
sizeof omnpeJieieHHe pasmepa
(Tun) npeoOpa3oBaHHe THIIA

[epeiizeM k NOAPOOHOMY PACCMOTPEHHIO OCHOBHBIX OMNEpalMH sI3bIKa.

2.5.1. Onepauuu npucBanBaHus

OObIYHAS onepauus NPUCeausanusi AMEET BUI;

UMsI_TlepeMEeHHOH=3HaueHHe;
e 3HaueHHe 9TO BhIpaKEHHE, MIepeMeHHas, KOHCTaHTa WK (PyHKIIMsI. BBIMONHSIETCS omnepaliust Tax.
CHauasia BBIYHMCJISIETCS] 3HAUCHHE BBIPAKCHHSI YKA3aHHOTO B MPABOM YAaCTH OMEpaTopa, a 3aTeM ero
pesyJsIbTaT 3amMuChiBaeTCsl B 00JacTh MaMsITH, MMsI KOTOPOH yKasaHo cieBa. Hanmpumep, 3amuch a=b
03HAYAEeT, YTO NepEeMEHHOH a MpucBauBaeTcst 3HaueHue D. Ecnu au b nepeMeHHble pasHbIX THIIOB,
NPOUCXOAUT TMpeoOpa3oBaHHE THIIOB. 3HAUEHHWE B TMPABOHM 4YacTH npeolOpasyeTcss K THITY
nepeMeHHOH JieBor yacTH. ClieqyeT yUHThIBATh, UTO MPH 3TOM MOKHO MOTEPSITh HHPOPMAIIHIO HITH
NOJIyYHThb APYroe 3HaUeHHeE.
B C++ cymiecTByeT BO3MOXHOCTh MPHCBAHBAHHSI HECKOJbKHM TMEPEMEHHBIM OJHOTO M TOrO ke
3HaueHHsl. Takasi orepaisi Ha3bIBAETCSI MHONCECMBEHHBIM NPUCEAUSAHIEM W B OOLIIEM BHJIE MOXKET
OBITH 3aIIHCaHA TaK:
UMsL_TiepeMeHHOW 1= uMsl_TiepeMeHHON2=..= UMsl_rniepeMeHHOHN=3HaueHHe;
Banucy a=b=c=3.14159/6; o3Hauaer, uTO MepeMeHHbIM &, D U C OBUIO MPHUCBOCHO OJHO H TO XKe
snayenue 3.14159/6.
Onepanuu +=, S *=, /= Ha3bIBAOT COCMABHLIM NpuUcéausaruem. B Takux omnepamnusix NpH



BbIUHUCJICHUH BBIPAXKCHHA CTOALICTO CIIpaBa HUCIIOJIb3YCTCA 3HAUCHHE HepeMCHHOﬁ U3 JIEBOH YacCTHy,
HarpuMep TaK:

X+=p; //YBelmueHme X Ha P, TO Xe& UTO M X=X+p.

X-=p; //YMEHBNEHMA X Ha P, TO X& YUTO U X=X-P.

X*=p; //YMHOXEeHME X Ha P, TO X& UTO M X=X*p.

x/=p; //JeneHue xX Ha p, TO Xe UTO U xX=X/p.

2.5.2. ApudpmeTtnyeckme onepauuu

Onepauuu +, -, *, /| OTHOCAT K apugpmemuueckum onepauyusim. Ux HasHaueHHE TMOHITHO H HE
TpeOyeT AOMOJHUTEIbHBIX MOSICHEHUH.
Onepauuu unkpemenma ++ U Oekpemenma -- TaK € MPUUUCISIIOT K apH(PMETHUECKUM, TaK Kak
OHH BBITIOJIHSIIOT YBEJIMUEHHE W YMEHbIICHHE Ha €IUHMIY 3HAUCHHs MepeMEHHOU. DTH ONepalnuu
UMeoT aBe (OpMbl 3alHCH npeguxchyro (Omepaiusi 3alHChIBAETCS Teped  OMepaHaoM) H
nocmgpuxcryro (onepaiusi 3amuchiBaeTCsl Mocjie ornepanga). Tak, Hampumep omepartop pP=p+1;
MOKHO NIPEICTaBUTh B MPe(PUKCHON popMe ++P; U B NOCT(PUKCHON P++;. ITH HOPMBI OTJIHYAIOTCS
NpPH HKCIOJb30BAHHH HX B BbIpaXkeHHWH. ECIIH 3HaK aekpeMeHTa (MHKpeMeHTa) MpeamecTByeT
OlepaHay, TO CHauaja BBIMOJIHSETCSl yBelnuyeHHe (YMEHbIICHHE) 3HAUCeHHs OINepaHna, a 3aTeM
orepaH/i yuacTByeT B BbipaxkeHuH. Hanpumep,
x=12;
y=t++x; //B nepemenHoOll y OyIeT XpaHUTLCS 3HaueHue 13,
Eciu 3HaK nekpemeHTa (MHKpeMEHTa) CieyeT MocJie OonepaHia, TO CHavyaaa OnepaH[ yuyacTByeT B
BbIpaKEHHH, a 3aTE€M BBITIOJIHSICTCSI yBeJHueHHe (YMeHbIICHHE) 3HAUCHHSI OTIepaH/Ia;
x=12;
y=x++; //PesyabTaT - umucyo 12 B [IepeMeHHOM V.
OCTaHOBHMCSI Ha Onepauusix uesouucaeHHou apugpmemuxu. Onepanust ueaouucieHHozo deaerust |
BO3BpalllaeT IeJyl0 YacTh YacTHOro (ApoOHas yacTh OTOpachiBaeTCs) B TOM cCliyyae €CJIM OHa
NpPHMEHsIeTCSl K [EeJIOYHCJIEHHBIM OIepaHgaM, B IPOTHBHOM CJiyyae BBITIOJIHSIETCS OOBIYHOE
nenenue: 11/4=2 umu 11.0/4=2.75. Onepauuss ocmamok om Oeaerust % NPUMEHSIETCS TOJBKO K
eJIOUHCJIeHHbIM onepanaam: 11%4 = 3.
K onepayusm 6umosoii apugpmemuxu OTHOCSTCS clienylomde omnepauuu: &, |, ~, ~, <<, >>. B
orepanusix OUTOBOH apU(PMETHKH IEHCTBHUSI MIPOUCXOIAT HAJ JABOWYHBIM IPEJICTABJICHHEM IEJIbIX
qyHCe.
Apugpmemuueckoe H (&). Oba omepanaa NepeBOASTCS B JBOHUHYIO CHCTEMy, 3aTeM HaJ HHUMH
MIPOUCXOJIUT JIOTHYECKOE MOPa3PsIIHOE YMHOKEHHE ONEePaHA0B MO CIAeAYOIHUM MPaBUIaM:
1&1=1,
1&0=0,
0&1=0,
0&0=0.
Hampumep, ecim A=13 u B=23, 10 HX [ABOWYHOE TIpeICTaBJICHHE COOTBETCTBEHHO
A=0000000000001101 u B=0000000000010111. B pesynbrare joruueckoro ymHoxenus A&B
nosyuam 0000000000000101 wnam S5 B AeCATHUHOM CHCTEMe CUHCIeHHs. Takum o0pasom,
A&B=13&23=5.
& 0000000000001101

0000000000010111

0000000000000101
Jloruueckoe ymHoxenue A& B

Apugpmemuueckoe HJTH (]). 3nech Takxke 00a omnepaHaa MepeBOASITCS B TBOUYHYIO CHCTEMY, MOCJIE
Yero HaJl HAMH TPOMCXOOHUT JIOTHUECKOE MOPAaspsIHOE CIIOXKEHHE OIEPAaHIOB IO CJEYOIHM
MPaBHJIaM:

1j1=1,

1j0=1,

0]1=1,



0]0=0.
Hanpumep, pe3ysibTaT Joruueckoro cioxkenust uucea A=13 u B=23 Oyner pasen A|B=31 (puc. 2.2).
| 0000000000001101

0000000000010111

0000000000011111
Jlornueckoe cnoxenure A|B

Apugpmemuueckoe uckmouarowee HJIH (™). Oba onepaHga mepeBOISATCS B JBOHUHYIO CHCTEMY,
IOCJIE Yero HajJ HHUMH MPOMCXOOMT JIOTMUYECKasl MopaspsigHasi onepauust " 1o ciegyolum
npaBHJIaM:
1M=0,
1M0-1,
or1=1,
0"0=0.
Apugpmemuueckoe ompuuarue (~). DTa onepauusi BBINOJHAETCS HaJ OJHHM OINEPAHIOM.
[IpuMmeHeHue omnepanud ~ BbI3bIBAET MOOUTHYIO HMHBEPCHIO JABOMYHOIO IMpPEACTaBJCHHS YHCJA
~13=14.

0000000000001101
~a 11111111111110010
ApupMeTHuecKoe OTpULIaHHE

Cdeuz eneeo (M<<L). IlBouuHOe mpeiacTaBieHHe uuciaa M caBuraercst BieBOo Ha L mMO3HIM.
PaccmoTpum onepanuio 17<<3. Yucno 17 B gBonunou cucteme umeet Bug 10001. [Tpu casure ero
Ha 3 nosuuuu BieBo noayunM 10001000. B necsituyHoOM cucTeMe 9TO IBOMUHOE YHCIO paBHO 136.
Hrak, 17<<3 =136. 3ameTuM, UTO CIIBUT HA OAMH Pa3psiji BIEBO COOTBETCTBYET YMHOXEHHIO Ha JBA,
Ha [Ba paspsila YMHOKEHHMIO Ha YeThIpe ,Ha TPH  YMHOKEHHIO Ha BoceMmb .Takum oOpasoM ,
onepauust M<<L skBHBaJieHTHa YMHOXeHHI0 yucyia M Ha 2 B crenenu L.

Cdeuz enpaso (M>>L). B stom ciyuae nBOMUHOE MpeJcTaBjieHHe uncia M ciBuraercs BIpaBo Ha

L mosuumi, 4To 9KBHBAJEHTHO LIEJIOUHCJIEHHOMY JejieHHo uhciaa M Ha B crenenu L. Hampuwmep,
25>>1=12, 25>>3=3.

2.5.3. Jlornyeckune onepauuu

B C++ ompegpenensl cienywomue sozuueckue onepauuu ||, &&, !. Jloruueckue ormnepanuu

BBIMTOJIHSIIOTCS HAJl JIOTHUECKUMH 3HaueHHusIMH true (uctuna) u false (moxs). B s3pike C++ oks 0,

uctuHa 06oe 3HaueHue Z 0. B Tabin. 2.5 npuBeneHsl pe3ysibTaThl JIOTHUECKUX ONEpaHi.
Tabsuna. 2.5. Jlornueckue onepanuu

A B 1A A&&B AlB
0 0 1 0 0
0 1 1 0 1
1 0 0 0 1
1 1 0 1 1

2.5.4. Onepauun OTHOLLEHUA

Onepayuu omHouleHus: BO3BPAINAIOT B KayeCTBe pe3yjbTara JIOTHUECKOE 3HaueHHWe. Takux
oreparMi mecty. >, >=, <, <=, ==, |=, PegyibTaT ONepaiuyd OTHONIEHHS] JIOTHUYECKOE 3HAUCHHE
true (uctuna) wiu false (;oxs).

2.5.5. YcnoBHasa onepauus

JlJist opraHU3aIii pa3BeTBICHHUH B MTPOCTEHIIEM CJIyuae MOKHO HUCIIOJIb30BATh YCAOBHYIO ONePAayuio
? .. DTa omepanus UMeeT TPU ONepaHaa U B 00IIeM BHAE MOXKET ObITh IIPe/ICTaB/IeHA TaK:



ycjioBHe ? BbIpakeHHel : BhIpa)keHHe?Z;
PabotaeT onepanus cieayouum odpasom. Eciu ycnoue uctunno (He paBHO 0), TO pe3yibTaTom
Oyner BblpaxkeHuel, B mpoTHBHOM ciiyuae BelpakeHue2. Hampumep, omepanus y=x<0 ? X @ X;
3aIHUCHIBACT B IEPEMEHHYI0 Y MOJYJIb UHCIIA X.

2.5.6. Onepauusa npeobpasoBaHMA TUNa

JInsi mpuBedeHWs: BBIpaXEHHs K OpyroMy Tunmy pnaHHbix B C++ cymecTByeT onepauust
npeobpazoearusi muna:

(THm) BBIpa)KEHHE,;
Hanpuwmep, B pesynbrate neuctBuil X=5; y=x/2; z=(float) x/2; nepemenHasi y nmpuMeT 3HaucHHE
paBHOe 2 (pe3yJIbTaT IeJIOUHCICHHOTO JIe/ICHHs]), a epeMenHast Z = 2.5.

2.5.7. Onepauusa onpegeneHus pasmepa

BbluHCIHTh pasMep OObeKTa HJIM THMA B OalTaXx MOXHO C TOMOINBIO onepauuu onpedeseHusi
pasmepa, Kotopasi iMeeT IBe (pOpMbl 3aMTUCH:

Sizeof (Tum) win Sizeof BbIpaXkeHHe
B kauecTBe mpumepa pacCMOTPHM MPOTPAMMY, BBIYUCISIOMYIO pasMepbl OCHOBHBIX THIOB JaHHBIX

B Oamirax. PCSy.]'IbTaTbI BBIUHCJICHUH BBIBOISTCS Ha 9KpaH (pHC 21)
#include "stdafx.h"

#include "iostream"

using namespace std;

int main()

{

int 1i=3; //OnpenesyieHre LEeJIOUMCIIEHHOM [epeMeHHOM .
double d=0.2; //OnpemejieHue BEUWECTBEHHOM NEePEMEHHOM.
//BBEIUMCIIEHVE PA3MEPOB PAaB3JIMUHEX TUIOB NAHHBIX :

cout<<"Size char:"<<sizeof (char)<<"\n";

cout<<"Size int:"<<sizeof (int)<<"\n";

cout<<"Size short int:"<<sizeof (short int)<<"\n";
cout<<"Size long int:"<<sizeof (long int)<<"\n";
cout<<"Size long long int:"<<sizeof (long long int)<<"\n";
cout<<"Size float:"<<sizeof (float)<<"\n";

cout<<"Size double:"<<sizeof (double)<<"\n";

cout<<"Size long double:"<<sizeof (long double)<<"\n";
//PazMep maMaTu, OTBEINEHHOM oI CTPoky "STROKA".
cout<<"Size STROKA:"<<sizeof "STROKA"<<"\n";

//PasMep namsaTy, OTBEIEHHONM [OL LEJIOUMCJIEHHY [epPeMeHHIn 1.
cout<<"Size i:"<<sizeof i<<"\n";

//PasMep namaTy, OTBEIEHHOM [OI 3HaueHue BhHpaxeHmsa i+d.
cout<<"Size i+d:"<<sizeof (i+d)<<"\n";

return 0;

}

Ha puc. 2.1. BUOHO, CKOJIBKO MaMSITH OTBOAMTCS MOJ TOT HJIM MHOM THI AaHHBIX. OCTaHOBUMCS Ha
onpeneneHUH pasMepa o0bekToB. Tak, 00bekT STROKA coctouT U3 6 CUMBOJIOB U 3aHUMAaeT /
0alToB, T.e. MO OJHOMY OaMTy Ha KakIyl OYKBY M OOHH OAHT HAa CHMBOJ OKOHYAaHHSI CTPOKH (II.
2.2.2). Tlog nepemenHywo i oTBeeHo 4 OamTa. [leHCTBUTEIbHO, THI MEPEeMEHHOM INt, 3aHMMaeT B
namsatd 4 Oanita. [Tocnennuit 00beKT  9TO Bbipaxenue i+d. Ero sHaueHHe 3aHHMMaeT B mamsitu 8
OanT. D10 cBsi3aHO ¢ TeMm, uto Tun double 6onee mmHHBIH (8 OaHTOB) MO cpaBHEHHIO ¢ THIIOM iNnt (4
OaiTa) U 3HAUCHHE pe3yJibTaTa ObLIO MpeoOpa3oBaHo K OoJjiee MIHHHOMY THITY?.

B TepmuHan E®

Size char:1

long long int:B
Eloat
double: 8
long double:iz
STROKA:7
i:4

l’ TepMuHan = H’G Coobuerns l

Puc. 2.1. PesynbTaTsl paboThl MPOrpaMMBl, ONPEeIsoend pa3Mepsl OObEKTOB

2 B sanucu onepaiun Sizeof (i+d) ObuIH HCTIONB30BAHBI CKOOKH. DTO CBSI3AHO C TEM, UTO OIepalds PUBEACHHSI THITA
uMeeT 6oJiee BBICOKHI MPHOPHUTET, YEM OIEPAIHsl CIIOKEHHSI.



2.6. CtaHpapTHble (pyHKLUN

B C++ onpenenensl cmandapmuvie pyHKyuu Hag apudpMeTHUeCKHMHU ornepangamu (tadi. 2.6).
Tabnuua. 2.6. CrangapTHble MaTeMaTHYECKUE (PYHKITHUH

Oo6o3Hauenue | IlefictBHe

abs(x) Mony b 1eJI0ro uucia

fabs(x) MoiyJib BeleCTBEHHOTO YHCJIa
sin(x) DyHKIHUS CHHYC

COos(X) DYHKIHST KOCHHYC

tan(x) DyHKIHS TAHT€HC

atan(x) ApKTaHresc X B auanasone -Tv2 go 12
exp(X) DKCIIOHEHTA, €

log(x) Hatypanbabiit Jorapudgpm (x>0)
l0g10(x) Jecsatuunpiit jorapudm (x>0)
sgri(x) Kopenb kBagpathbid (X=0)
pow(X,y) X B CTENICHH Y

OmnpeneneHHy 0 Mpo0JeMy MpeACTaBIsSeT MPUMEHeHHe (PYHKIHH POW(X,Y), KOTOpasi BO3BOJHT X B
creneHb Y. Ilpu mporpaMMHpOBaHHM BBIpaKEHHMH, COIEpXKallMX BO3BEIAEHHE B CTEMEHb, HAA0
BHHUMATEJIbHO MPOAHAJIU3UPOBaTh 3HAYEHMs, KOTOpblE MOTYT NPHUHHUMATh X W Y, TaKk Kak B
HEKOTOPBIX CJIyyasix BO3BEAEHHE X B CTENEHb Y HEBBINOJIHUMO.

Tak, omuOKa BO3HHKAET, €CJIM X  OTpHLATE]IbHOE UUCJO ,a Y Jpobp Ilpeamnonoxum uto Yy

npaBwiIbHas OpoOb Buaa k/m. Eciu 3HameHatesnp M UYETHBIH, 9TO O3HAYaeT BBIUHCIICHHE KOPHS
YETHOW CTENEeHH M3 OTPHULATEJbHOrO YHMCJa, a 3HAUMT, ONepanusi He MOXET ObITh BbIMOJHEHa. B
NPOTHBHOM CJIyyae, €CJId 3HaMeHaTesb M HEeYETHBIH, MOKHO BOCIOJIb30BAaTbCSI BBIPAKEHHEM Z=

pow(fabs(x),y).

2.7. CTpyKTypa nporpaMmmbl

[Tporpamma Ha si3bike C++ COCTOUT U3 (hyHKUYULL, ONUCAHULL U JupeKmug npoyeccopa.

OnHa U3 (yHKIHMH OO/UKHA 00s13aTebHO HOCHTH HMsSI Main. DjeMeHTapHOe onucauue PyHKuuu
UMeeT BUJ:

THI_pe3yJibTaTta HMsi_(PYHKIHH (mapamMeTpbl)

{

omneparopl,

omeparop2,

onepatopN,;
}
3nech, THMI_pe3yJbTata  9TO THI TOrO 3HAYEHHS , KOTOpoe (PyHKLHSI NOJKHA BBIUHCIHTH  ECIH
(yHKIMsSI He MOJDKHA BO3BpallaTh 3HAYEHHE, yKasbiBaeTcsl THI VOId), uMsi_(PyHKIHH  HMs , C
KOTOPBIM MO’HO 0Opamarbcs K 9TOH (PYHKIHMH, MapaMeTpbl  CIHUCOK apryMEeHTOB (PyHKLHH
(MoXxeT oTcyTCTBOBaTh), omeparopl, omeparop2,.., omepatopN  omeparopsl , MpeACTaBISIONHE
TeNO (PyHKLUHUH, OHHU o6513aTe)1bHc3) 3aKJIIOYAlOTCsl B (DUT'YpHbIE CKOOKH M KaXAblH omepaTop
3aKaHYMBAaeTCs TOUKOM ¢ 3amsitod . Kak mpaBuio mporpamma Ha C++ COCTOMT M3 OIHOH WIIH
HECKOJIbKHX, HE BJIOKEHHBIX APYT B Ipyra (pyHKIHH.
OCHOBHOMY TEKCTY NMpOrpaMMbl NPEAMECTBYIOT JupeKkmusbl npoueccopa, KOTopble B 00IeM BUAE
BBITJISIAST TaK:

#include <umsa_darina>
Kaxpas Takasi cTpoka AaeT KOMIMJISITOPY KOMaHAy NMPHCOEAMHUTb MPOrPaMMHBIH KO, KOTOpPbIH
XPaHUTCS B OTHEJIbHOM (paiiiie ¢ pacmuperueM .h. Takue (aisibl Ha3pIBAIOT (pafIaAMH 3ar0JIOBKOB.

3 TMoapobHo paboTy ¢ PyHKUUSIMH PACCMOTPHM B UETBEPTOM JICKIIHH.



C ¥X MOMOIIbI0 MOXHO BBIMOJHATh BBOJA-BBIBOJI JIaHHbIX, pabOTaTh ¢ MaTeMaTHUECKUMH
(pyHKIIMSIMH, TIpeoOpa3oBbIBaTh OAaHHbIE, paclpefessiTh MaMsTh U MHoroe apyroe. Hampumep,
OIMHCAaHHE CTAaHJAPTHBIX MATEMATHUECKHX (PYHKIIMH HAXOJHUTCS B 3arosioBouHOM (aiiie math.h.
Obugyro cmpykmypy npozpammpl Ha sizbike C++ MOXKHO 3aITHCaTh CIIeAy OIHM 00pa3oM:

IOMPEKTHBBI MPOIEccopa

ONHCAHHE TJI00ATbHBIX MepPeMeHHbIX

THIL_pe3yJibTaTa main(mapamMerpbl)

{

onepaTopsl r’IaBHOH (hyHKIIHH

}

THI_pe3yJibTaTta uMsil(mapamerpnoil)

{

onepartopbil;

}

THI_pe3yJibTaTta uMsi2(mapamMeTpni2)

{

onepaTopbiZ;

THN_pe3yybraTta HMsN(napamerpbiN)

{

onepatopbIN;

}

2.8. BBoa v BbIBOA AaHHbIX

Be0d-6v1600 dannvix B sizbike C++ oCymecTBAsIeTCs] THOO C OMOIIBIO (hyHKuUll 8800a-8v18600a B
ctune C, mubo ¢ ucnosib3zoBanueM Oubauomexu kaaccoe C++. [IpeumymecTBo 00bekTOB C++ B
TOM, UTO OHH JIeTue B UCIOJIb30BAaHHH, OCOOEHHO €CJIH BBOJA-BBIBOJ TOCTATOUHO MPOCTOH. DyHKIIHH
BBOJA-BbIBOJA yHaciemoBaHHele oT C 0Oojee TpoMO3AKHE, HO TOOXOOAT [UIsl 3adauy C
(¢popmMaTHpPOBAaHHBIM BBIBOJIOM JIaHHBIX.

2.8.1. PyHKUMM BBOAA- BbIBOAA
DyHKUHUS
printf(ctpoka ¢popMaToB, CIHCOK BHIBOJHMBIX NepPeMEHHBIX)
BBITIOJIHSIET (POPMATHPOBAHHBIH 661600 TIEPEMEHHBIX, YKAa3aHHBIX B CITUCKE, B COOTBETCTBHH CO
CTpOKOH (popMaToB.
DyHKUHUS
scanf(cTpoka ¢popMaToB, CHHCOK aIPECOB BBOJHMbBIX NePeMEHHBIX)
BBITIOJIHSIET 8600 TIEPEMEHHBIX, aJpeca KOTOPbIX yKa3aHHbI B CIIUCKE, B COOTBETCTBHU CO CTPOKOH
¢opmaToB.
Crpoka ¢opMaToB COOEPKHUT CUMBOJIBI, KOTOpBIE OyIyT BHIBOJUTHCS HA SKPaH WK 3alpaliruBaThCs
C KJaBHAaTypbl M Tak Has3biBaemble crienudukanud. Cneuudpuxayuu 95TO CTPOKH, KOTOpBIS
HAUKMHAIOTCSI CAMBOJIOM %0 U BBIMOJIHSIOT yIpaBieHHe (hopMaTHPOBAHUEM:
% chnar MHPHHA . TOYHOCTH MOJH(PHKATOP THII
[TapameTpsl iar, MUPHHA, TOUHOCTb U MOJU(UKATOP B CHENH(PHKAIMSIX MOTYT OTCYTCTBOBATD.
3HayeHus mapamMeTpoB crienupHUKaUH MPUBEIeHBI B Ta0I. 2.7.
Tabnuna 2.7. CUMBOJIB YIIpaBJIEHHUS

IlapameTp | Hasnauenue
®naru
- BolpaBHuBanue uucna BieBo. [lpaBas  cTopoHa
JOTIOJTHSIETCS npoOeamu. ITo YMOJTUQHHIO
BbIDABHHUBAHHE BIIPABO.




IlapameTp HasHnauenue

+ Ilepen YHUCIOM BBIBOAUTCS 3HAK <+ HJIH «-»
[TpobGen [lepen MOJOXHUTENBHBIM YHCJIOM BBIBOOUTCS MpoOded,

nepe; OTPUIATETIbHBIM «->

# BoiBomuTcst Kom cucteMbl cumchenws: O - mepen
BOCBMEPHYHBIM YHUCIIOM, Ox (0X) nepen
IEeCTHAIIATEPUUHBIM UHCJIOM.

IMTupuna
n [upuna nosig BeiBoAa. ECiiv N mOo3WIHUM HEOCTATOYHO,

TO MOJIE BbIBOOdAa pPaCHIUpACTCA OO0 MHHHUMAJIbBHO
HCO6XO)1HMOFO. HeszamnoiHeHHbBIE TTO3HUITHN 3aII0JIHSIIOTCS

npobeamHu.
On To e, uTo HW N, HO HE3aNMoOJHEHHbIE MO3UIUH
3aM0JIHSIIOTCST HYJISIMH.
TouHOCTB
HUYETO TOUHOCTB MO YMOJIYAHUIO
n IOns tumoB €, E, f BbeBOgHMTP N 3HAKOB IMOCJE
JIECSITHUHON TOUKH
Mopaudukatop
h Inad, i, o, u,x, X T short int.
| s d, i, 0, U, X, X tan long int.
Tun
C [Tpu BBOJE CHMBOJIbHBIM THO Char, mpu BbIBOAE OAWH
Oaur.
d Jlecaruunoe int co 3HAKOM.
[ JIecsTuunoe Nt co 3HAKOM.
0 BocbmepuuHnoe int unsigned.
u Hecstuynoe int unsigned.
X, X [lecTHaanarepuuHOe int unsigned, npH X
UCTOb3YI0TCst cuMBOJIbL &f, mpu X - A-F.
f 3HauenHe co 3HakoM Bua [-]dddd.dddd.
e 3nauenue co 3HakoM Buaa [-]d.dddde]+|-]ddd.
E 3naueHue co 3HakoM Buja [-]d.ddddE[+|-]ddd.
g 3HaueHHe cO 3HAKOM THIa € wiu f B 3aBHCHMOCTH OT
3HAUYEHHS] H TOYHOCTH.
G 3HaueHHe CO 3HAKOM THIA € WK F B 3aBHCHMOCTH OT

3HAYEHHS U TOYHOCTH.
S CTpoKa CHMBOJIOB.
Kpome Toro, crpoka ¢opmMaTroB MOXKET COIEpkaTh HEKOTOpbIE CIEIHAJIbHbIE CHMBOJIbI, KOTOpPbIC
MpHUBeAeHbl B Ta01. 2.8.

Tab6muna 2.8. CneuuaibHble CHMBOJIBI

CumBon Ha3nauyenune
\b COBHr TEKyIIeH MO3HIHH BJIEBO.
\n IlepeBoa CTPOKH.
\r ITepeBo/1 B HAUAJIO CTPOKH, HE MEPEXO/Ist HA HOBYIO CTPOKY.
\t Topu3oHTaIbHAS TAOYJISIIIHSI.
\' CHUMBOJI OTMHAPHOU KaBBIYKH.
\" CHMBOJI ABOHHOH KaBbIUKH.
\? Cumsou 2.

[TepBo#i cTpokoH mporpammsl, B KOTOpPOH OyayT NPHUMEHSTbCS (PyHKIMHM BBOAA-BbiBoga sisbika C,
nookHa ObiTh mupekThBa #Hinclude <stdio.h>. 3aronorounbiii dain stdio.h comepxkur onucanue



(pyHK1IHH BBOJA-BBIBOJIA.

Paccmotpum paboty ¢dpyHKIIHE Ha mpuMepe cleayonen 3a1auH.

3AJAYA 2.1. 3nast & b, ¢ muHBI cTOPOH TpeyrosibHHKA ,BBIYHCIUTH IJIOMAas SH nepumetp P
9TOro TPEYroJibHUKA.

Bxonnbie nanubie: @ b, C. Boixoanbie nanubie: S, P.

J171s1 BHIYMCIIEHHs TUiomany npuvenuM dopmyny Lepona: S=+r (r—a)(r-b)(r—c),ruer -

MOJTyIEPUMETD.

Hanee mpuBedeHbl ABE MpOrpaMMbl [Jisl pPEIICHHs] NAHHOM 3aJaud U pes3ysbTaTbl UX pPabOTHI.

CpaBuute paboty ¢yukuuit printf u scanf B 9Tux nporpammax.
//3AIAUA 2.1. BapuaHT [NEPBHIMA

#include <stdio.h>

#include <math.h>

int main ()

{

float a,b,c,S,r; //OnmcaHue NnepeMeHHHX .
//B omeparopax scanf mOja BHUMCJIEHUS alpeca
//TepeMeHHON MpUMeHSeTCs onepauus &.

printf ("a="); //BeIBOI Ha BKpaH CUMBOJIOB a=.

scanf ("$f", &a) ; //Banuch B HepeMeHHYKD a
//3HaueHUMs BBEIOEHHOTO C KJIABMATYPH.

printf ("b="); //BHBOI Ha B3KpPaH CUMBOJIOB b=.

scanf ("%$f", &b) ; //3anuch B NEepeMeHHYK b SHadYeHUMS
//BBEIEHHOTO C KJIaBMUATYPH.

printf ("c="); //BBIBOIO Ha S2KpPaH CHMMBOJIOB C=

scanf ("$f", &c) ; //3anuck B NEepPeMeHHYK C SHAYCHUMA
//BBEIEHHOTO C KJIaBUATYPH.

r=(atb+c) /2; / /BEIUMCIIEHME MOJIyNIEPUMETPa .

S=sqgrt (r* (r-a) * (r-b) * (r-c) ) ; / /BEIUMCJIEHME [IJIOMAOU TPEeYTOJIbLHMKA .

//BBIBOO CHMMBOJIOB S=, 3HaueHUd S U cuMBoJia Tabyngaumm \t.
//Cneuudmxanma %$5.2f o3HauvaeT, UTO OyIeT BHBEIEHO BeElleCTBEHHOE UMCJIO,
//mon KoTopoe OTBOAMTCH 5 3HAKOB, MOPMUEM 2 M3 HUX [OCJE TOUKM.

printf ("S=%5.2f \t",9S);

//BBHIBOI CHMMBOJIOB P=, S3HAUEHMUS BHPAXEHUS 2*r

//U CcUMBOJIa OKOHUYAHMS CTPOKM \n.

printf ("p=%5.2f \n",2*r);

//Oneparop printf ("S=%5.2f \t p=%5.2f \n",S,2*r);

//BHIACT TOT Xe pes3yJbLTarT.

return 0;}

//3AI0AUA 2.1. BapmaHT BTOpPOM

#include <stdio.h>
#include <math.h>

int main ()

{

float a,b,c,S,r;

printf ("Vvedite a, b, c \n"); //BEIBOZ Ha B3KPaH CTPOKM CUMBOJIOB.
scanf ("$£%£%f", &a, &b, &c) ; //BBOO BHaUEeHMIN.

r=(a+b+c) /2;

S=sqrt (r* (r-a)* (r-b) *(r-c));

printf ("S=%5.2f \t p=%5.2f \n",S,2*r); //BHBOI Ha B2KpaH pPes3yJibTaTOoB.
return 0;

}



2.8.2. O6bEKTHO-OpUEHTUPOBaHHbIE CpeACcTBa BBoAA-BbIBOAA.

Onucanue OOBEKTOB [JIs1 YIPABJIEHHUS 88000M-8b186000M COIECPKHUTCS B 3arojOBOUYHOM dparisie
iostream.h. Tlpu nogkiaoueHHH storo ¢aiaa ¢ MOMOMNIbI0 JUpeKTHBH #include <iostream.h> B
nporpaMme aBTOMaTHUYECKH CO3JAI0TCsI OOBEKTHI-TIOTOKH  CiN [UIs 86004 ¢ KJIaBHATypBl U COUt mjist
6b1800a Ha 9KPaH, a TaK ke ONepalry MOMEIIEeHHs B OTOK << ¥ UTE€HHS U3 IOTOKA >>.

Hrtak, ¢ momoIpio 00beKTa CiN U OMEeparydi >> MOXHO MMPHUCBOHTh 3HAUCHHE JIIOOOH MepeMeHHOH.
Hanpuwmep, eciiu nepemMeHHas | onMcaHa Kak IeJIOUHCJIeHHasl, TO KoMaHa CiN>> i; o3HavaeT, uTo B
nepeMeHHYI0 | OyIeT 3alMCcaHo HEKOe IeJI0e UHCJI0, BBEJICHHOE C KJaBHATypbl. EC/H HYKHO BBECTH
HECKOJIBKO IIEpEMEHHBIX, CJIeAyeT HAlTuCaTh ci N>>X>>Y>>70.

OOvbekT cout u onepauust << MO3BOJISIIOT BBIBECTH Ha 9KpaH 3Hau€HHE JII0OOHN MepeMEeHHOM HIIH
TeKCT. TekcT HeoOXOOUMO 3aKJI0uaTh B JABOWHbBIE KaBbIUKH, KPOME TOrO, JOMYCTHUMO MPHMEHEHHE
crienuaabHbIX cuMBOJIOB \t ¥ \N. 3amuch COUL<<i; 03HayaeT BBIBOJ HAa 9KPaH 3HAUEHHS MEPEMEHHON
i. A xoMaHpga cout<<x<<"\t"<<y; BbIBEET Ha 9KpaH 3HAUYCHHUS MEPEMEHHBIX X H Y pa3gesICHHBbIC
CHUMBOJIOM TaOyJISILIUH.

Paccmotpum cnepyomyo 3aaauy.

BAJIAYA 2.2. U3BeCTHH IUIOTHOCTH P, BbicOTa h M pagMyCc OCHOBaHHSI R IHJIHHAPHYECKOrO
CJIMTKA, MOJTYYeHHOr0 B MeTaJTypruyeckon jaboparopuu. Haitu o6vem V, maccy m u miuomaap S
OCHOBAaHHS CJIHTKA.

Bxomusie manusie: p, h, R. Berxogusie manubie: S, V, m.

YuutsiBas, uto S=27R, V=TIR?h 1 M=pV cocTaBUM TEKCT MPOrPaMMBI:

#include "stdafx.h"

#include <iostream>

using namespace std;

#define pi 3.14159 //OnpenesieHne KOHCTAHTEH.

int main ()

{double R,h,r,S,V,m; //Onucahume NepeMEHHHX .

cout<<"R="; //BHBOI Ha B3KpPaH CUMBOJIOB R=.

cin>>R; //BBOJ 3HAaUeHMS [epeMeHHOM R.

cout<<"h="; //BBIBOI Ha SKpPaH CUMBOJIOB h=.

cin>>h; //BBOI 3HauUeHMS NepeMeHHOM h.

cout<<"r="; //BBIBOO Ha 5KpPaH CUMBOJIOB r=.

cin>>r; //BBOI 3HAUeHMS [EPEMEHHON r.

S=2*pi*R; //PacueT mnjomanm.

V=pi*R*R*h; / /BriumciieHve obbeMa.

m=r*Vv; //OnpeneyeHne MaccChH.

cout<<"S="<<S; //BEIBOZI Ha 3KpPaH CUMBOJIOB S= U BHAUEHUS [epeMeHHOMn S.
cout<<"\n V="<<V; //BBIBOI Ha SKpPAaH C HOBOM CTPOKM V= M 3HAUEHUd V.
cout<<"\n m="<<m; //BHBOI Ha B3KpPaH C HOBOM CTPOKM M= M SBHAUYEHMUS M.

return O;

}

4 TIOTOK - BUPTYaJIbHBIH KaHAJ CBSI3H, CO3/1aBAEMBIH B ITpOrpamMMe IS Iepeayl JaHHbIX.
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