OcHOBBI IPOrpaMMHPOBAHUS
[IpakTiueckas pabota 2

Tema: ApudmMernueckue onepaiuu 1 npeoopasoBaHus

Hean padoTsl
[lensimu  1aHHOW paOOTHI SIBISIOTCS HM3ydyeHUE O0a30BBIX apU(PMETUYECKUX OIMEpaTopoB U

OTIepalMii ¥ MPeoOpa30BaHMs THUIIOB JTAHHBIX.
Kparkue Teopernyeckune cBeeHUs
TpaauuHOHHBINA BBOA-BbIBO/
Jns  ucronb30BaHUsI TPAJUWIIMOHHOTO BBOJa-BbiBoJa B C++, B mporpamMmy HE0OXOIUMO

BKJIIOYHTH 3aroyioBouHbIi (aitn <stdio.h>(umum <cstdio>).

bubmuoreka stdio npegocraBnser HeoOxoauMbI HaOop (QyHKIME JUIsI BBOJA U BBIBOJA
uH(pOpPMAIIMK KaK B TEKCTOBOM, TaK M B JIBOMYHOM IPEICTABICHUH.

[Tpumep BBIBOAA:

int main ()

{
printf ("Hello, world!\n");
return 0;

}
IIpumep BBOAA:

int main ()

{
int a;
scanf_ s ("%d",&a); // nomydaem LejoOe UMUCIO
return 0;

}
I[J'IH OCYHICCTBJICHHUA BBOJAa-BbIBOIA 3HAYEHUH MNEPECMCHHBIX HCIIOJIB3YCTCSA MHOXKCCTBO

Pa3IMYHBIX CHENU(UKATOPOB, KOTOPBIC 3AMUCHIBAIOTCS B YIPABISIONICH CTpoke QyHKIMK SCanf_s wiu

printf. Hauunaercs crneruukatop ¢ cumBojia «%» W jaajee ClIeayeT CHMBOJ O003HAYAIONIMHA THII

BBOJUMOT'O MJIM BBIBOAUMOTI'O 3HAYCHUA.

BBoa-BniBoa ¢ moMomb0 moTokoB STL
Jns ucrionb3oBaHMs KOHCOJIBHOIO BBOJA-BhIBOJA C MOMOIbI0 moTokoB STL B mporpammy

HEOOXO0MMO BKITIOUHTH 3ar0JIOBOYHBIN (aiia <iostream>.

[l BBINOJIHEHU Onepaliil BBOJA-BbIBOIA IIEPEONPEAEIICHBI IBE ONIEPALIUU:
>> — [OJIy4UTh U3 BXOJHOI'O ITIOTOKA,;

<< — [IOMECTHUTH B BBIXOJHOU MOTOK.

ITpumep:

#include <iostream>
int main() {
int a;
std::cin >> a;



std::cout <<
return 0;

}

"npo= "

<< a << std::endl;

Hepez[ KaXXIbIM OIIEPATOPOM BBOJIA-BbIBOJA HYKHO YKa3bIBaTbhb MM IIPOCTPAHCTBA NMCH «std:».

UYTo0ObI MOKHO OBLJIO OITYCTUTH YKa3aHUE MPOCTPAHCTBA UMEH HEOOXOJMMO T00ABUTH CTPOKY:

using namespace std;

int main() {
cout <<
int a;

"Hello,

cin >> a;
return 0;

world!\n";

MaHunmyJasTopbl NOTOKA

Jlnst paboThI OOJIBIIMHCTBA MAHUITYJIITOPOB HEOOXOIUMO MOIKIFOYUTE OMOIHMOTEKY <iomanip>.

PaccMoTpuM HEKOTOPBIE MAHHUITYIISITOPHI:

Manunyasitop Onucanue
endl [TomereHre B BEIXOHO# MOTOK CUMBOJIA KOHIA CTpokH '\N'
boolalpha BbIBOA JTOrnyeckux BEIMYHMH B TEKCTOBOM Buje (true, false)
dec VcranoBka ocHoBaHUs 10-0i cHCTEMBI CUHMCIICHUS
oct YcTaHOBKA OCHOBAHHUS 8-0i CUCTEMEBI CUHUCIICHUS
hex YcraHoBka ocHOBaHHS 16-0¥ CUCTEMEBI CUHUCIICHUS
setw(mmpuHa) VYcraHaBIMBaeT MKUPUHY MOJISA BEIBOAA
setfill('cumBon') 3anoJHAEeT MyCThle MeCTa 3HAYEHUEM CUMBOJIA

setprecision(TOYHOCTB)

YcTaHaBIMBaeT KOJMYECTBO 3HAYamux IUdp B uuciae (Wi mocie
3alIATON) B 3aBHCUMOCTH OT Hcmobs3oBanus fixed

fixed BeIBo1 9ricen ¢ miaBaromei TOUKoi B puKcupoBaHHOM hopme
showpos ITokaspIBaeT 3HaK + /IS MOJIOKUTEIBHBIX YUCEI ITEPE]] YHCIOM
scientific BBIBOIUT YHCIIO B 9KCIIOHEHIIMATIBHOM (hopme
right / left BbipaBHuBaHuHe MO TpaBoi (IO YMOJIYAHHWIO) WM JICBOM TpaHHUIIE.
CHayana HEOOXOIMMO YCTAQHOBHTh WIMPHHY MOJS, 4YTOOBI OBLIO
HPOCTPAHCTBO JJIsl BRIPABHUBAHHSI.
ITpumep:

#include <iostream>

#include <iomanip>

using namespace std;

int main ()

{
int a = 543;
float b = 12.345;
cout <<
cout <<
cout <<
return 0;

setfill ('

setfill ('-
)
setprecision (2)

') << setw(1l0) << '-' << endl;
<< setw(8) << left << a << endl;
<< fixed << b << endl;

— s et s




BMmecTto wucmonn3oBaHuS MAaHHUITYJIATOPOB MOXKHO HMCIIOJIB30BaTb METOJAbI ITOTOKOB. Onn

paboraroT u 6€3 moakIoUeHus oudmmoTekn <iomanip>. K npumepy:

Meton Onucanue
width(mupuna) YcTaHaBnMBaeT NIMPUHY OIS BBIBOIA
precision() YcTaHaBIMBaeT KOJUYECTBO 3HAYAIIUX (P B UUCIIC
fill('cumBou’) 3aroHACT MyCThIe MECTa 3HAYCHHUEM CHMBOJIA
get() OskugaeT BBOJa CHMBOJIA
getline(yka3zaTerb, OxugaeT BBOJA CTPOKM CHMBOJIOB. MaKCHMaJIbHOE KOJMYECTBO
KOJINYECTBO) CHUMBOJIOB OTPaHUYEHO IMOJIEM KOJIHYECTBO
[Tpumep:
#include <iostream>

using namespace std;

int main ()

{

int a

= 543;

float b = 12.345;

cout.
cout
cout.
cout
cout

cout

width (10) ;

.precision(2) ;

£i11(' ") ;
<< 'V << endl;
<< a << endl;

<< fixed << b << endl;

return 0;

Onepanuu

SI3pik C\C++ comepkuT 0OJIBIIOE KOTHYECTBO BCTPOCHHBIX oreparinii. [1isi BbI30Ba BBIOIHEHHUS

onepaunﬁ HCIIOJIB3YIOTCA OonmepaTophbl.

Oneparop

OneparTop npucBanBaHus

NpUuCBauBaHUA (:) — CIeUHaIbHBIN orneparop, KOTOpHﬁ IoOMCIIACT 3HAYCHUC

npaso2o onepanjia B sYeMKy MaMATH (IepeMEeHHYI0), YKa3aHHYIO Kak siesbiti onepana. Oomas popma:

ITpumep:

int a;
a=1;

UMSI_NepemMeHHOU = blpadicenue;

Tak kak Orcparop HIpuCBaMBaHUA BO3BpAIIACT PE3YIbTAT, TO OH MOXET MNPUCYTCTBOBATH B

ar000M BhIpaxkeHun si3bika C\C++.




Apudmernyeckue onepanuu

Apudpmernueckue oneparun B C\C++:

Omnepatop Onepauust

- Briuuranue, Tak ke yHapHbI MUHYC

+ CrnoxxeHue

* YMHOXEHnE

/ Jenenue. Ecnu onepanus / mpuMeHseTcs K 1IeJIOMY THITY, TO OCTaTOK OT JAeJICHUs

0TOPaChIBACTCS, TO €CTh PE3YJIbTAT TAKKE IEJI0€ YHCTIO.

% OcTaTok OT JeNeHns

-- JlekpeMeHT, uiM yMEHbIIICHHUE
++ NHKpeMeHT, Wi yBeJIUYCHUE
[Ipumepsi:

int a = 10, b = 6, sum, ost, del;

1
sum = a + b; // pesynbTar 16
ost = a % b; // pesynbTar 4 — OCTATOK OT IeJIEHUS
del = a / b; // pesyabTar 1, Tak Kak OpoOHas YacTb OTOpachHBaeTCHd

HNukpement (++) yBenMuYMBACT COJACPKUMOE JHOOOW TIEPEMEHHOM HAa CIUHHIY H
Hepe3anuchiBacT 3HAYCHNE TIEPEMEHHOM.
JlekpeMeHT (--) yMEHBIIIACT COJICPKUMOE JIF000I EPEeMEHHON Ha €IMHHILY M Iepe3arnuchiBacT
3HaYeHHE IIEPEMEHHOI.
VY o6oux onepaTtopoB ecTh 2 (HOpPMBI 3aITUCH:
o IIpedukcuHas dhopma: onepamop onepano
e [locrpukcHas popma: onepano onepamop
ITpumep:

int a = 0, b = 2;
++a; // a craHer 1
b--; // b craner 1

OI[HaKO OTH (I)OpMLI OTJIMYAKOTCA ITPU UCIIOJIb30BAHUU UX B BBIPAKCHUAX. HpHMep:

int a = 0, res;
res = ++a; // a =1, res =1
int a = 1, res;
res = a-—-; // a =0, res =1

[TpriopuTeT BbINOIHEHHS apU(PMETHUECKUX ONEPATOPOB CIETYIOIIMIA:

Beicuunii npuopurer

Ipegurcnas popma nakpemenTa (++) u gekpemenTa (--)
VYHapHbIi MUHYC (-)

Ywmuoxenue (*), Hemenue (/), lenenue mo moyio (%)
Cnoxenue (+), Beruuranue (-)

Omnepatop npucBauBaHus (=)
THocmeurcnas popma uHKpeMeHTa (++) u aekpeMeHTa (--)

Hwu3mumii npuopurer




CocraBHbIe onepaTopbl NPUCBAUBAHUS

CocraBHOE NPUCBAUBAHUE — 3TO PA3HOBUAHOCTb ONEPATOPA NPUCBAUBAHUS, B KOTOPOH 3alUCh
COKpAIl[aeTCsl U CTAHOBHUTCA OoJiee y00HOM B Hanmcanuu. Hampumep, omeparop

x = x+10;

MO>KHO 3aIIMCaTh KaK:

x += 10;

OTHU onepaTopsl CYLIECTBYIOT JIIsl BCeX OMHAPHBIX apU(PMETUUECKUX ONEPaLIUiA:

+= -= *= /= &=

IIpeoOpa3oBanue TUIIOB

Hanomuum, yto C++ ABasieTcst cmamuyecku munu3uposanHviM S3bIKOM IIporpaMmupoBanus. To
€CTh, €CJIM MBI OINPEACIIUIIN JIJISl IEPEMEHHON KaKOW-TO THUIT JAHHBIX, TO B MOCJIEAYIOIIEM Mbl 3TOT THI
U3MEHUTh He cMokeM. OJHaKO HEpPeAKO BO3HMKAeT HEOOXOJUMOCTh IPUCBOUTH MEpEMEHHOU
3HAUYEHMs APYTUX TUIOB. B 3TOM ciiydyae npuMeHsieTcs: npeodpa3oBaHue THIIOB.

Be3onacHblie nmpeodpa3oBanust

Te mnpeoOpazoBaHusi, TpPH KOTOPHIX HE MPOUCXOTUT TOTEPS WHPOPMAIUH, SBISIOTCS
besonachvimu. Pacmmpsioinye nmpeoOpa3oBaHus MOKHO CUUTATh O€30NACHbIMU.

B yacTHOCTH, MOXHO BBIIEIUTH CIEAYIOUINE LIETIOYKU MpeoOpa3oBaHuil:

bool - char - short - int - double - long double

int - long - long long

unsigned char - unsigned short — unsigned int — unsigned long
float - double - long double

Onacnele npeoOpa3oBaHus

[Tpu omacHbIX mpeoOpa3oBaHUSAX MblI MOTEHIIMAILHO MOKEM MOTEPSITh TOYHOCTH JaHHBIX. Kak
MIPABHIIO, ATO MPEOOPA30BaHUS OT TUIIA C OONBIIEH Pa3psTHOCTHIO K TUITY C MEHBIIEH pa3psaHOCTHIO.

char letter = 295; // uucyno 295 BymeT cokpameHo no 39

HecmoTps Ha TO, YTO HEKOTOPBIE TUITBI UMEIOT OJUHAKOBBIM pa3Mep, B HUX MOMEIIAETCS Pa3HbI
nuanas3oH 3HaueHuid. K mpumepy, eciu 1eI0YrCcIeHHON TIEpEeMEHHOM TTPUCBAUBACTCS IPOOHOE YHUCIIO,

TO ,[[p06Ha$[ YHacCThb I1OCJIC 3aHﬂTOﬁ 0T6paCbIBaeTC;I.
int a = 3.4; // 3
ECHI/I XKe BeH_[eCTBeHHOI\/'I HepeMeHHOP'I HpI/ICBaI/IBaeTCSI OejIo€ 4ucCiio, MU €CJIM IeJI0€ 4YHUCIIO

comepxkuT Oonbine OUT WHGOPMAIMH, YeM MOKET BMECTUTHh THIT BEIIECTBEHHOW IMEPEMEHHOH, TO

4acCThb I/IH(I)OpMaI_II/II/I YCCKACTCA.

double b = 3500500000033; // 3.5005e+012 (33 B KOHLEe cokpamaercs)
Kaaccndukanms no cnocody ocyuiecTBieHus: Ipeodpa3oBaHus

e HeasHnoe npeobpaszosanue. ITo aBTOMaTHUECKUN BUJ] peoOpa3oBaHUsl.

o Afsnoe npeobpazosanue  (npuBeaeHue THMOB). [IpeoOpa3zoBaHMe  MPOU3BOIAUTCS

nporpamMmmucTOM, TOTrAa, KOoraga 3To HCOGXOI[I/IMO.



Psan npeoGpa3oBanuii KOMIUISATOP MOKET MPOU3BOAUTH HESIBHO, TO €CTh d8MOMamu4ecku. 1o

T€ MpeoOpa3oBaHMs, KOTOPbIE MBI PACCMOTPEINH B MPEIbIIYIINX IpUMepax.

Ho uHOrna HaM HyXHO fIBHO yKa3aTb K KakOMy THIIy JAaHHBIX Mbl XOTUM IpeoOpa3oBaTh

3HA4YCHHC I[J'IH TaKo# Lenun HCIIOJIB3YETCA OoInmepaTop nNpuBeaAcHUs TUIIA.

SIBHOE Hp606p330BaHI/I€ THUIIOB JAHHBIX BBIIMIOJHACTCA C IIOMOILUBIO onepamopa ():

double z = 270.4;

float x = (int) z;

float y = char (z):;

cout << z << "\n" << x << "\n" << y;

270.4
270
14
IIpeoGpa3zoBanne THNIOB B BhIPAKEHNH

HpeIlHOJIO)KI/IM Y HacC €CThb CIICAYIOUC TCPCMCHHBIC!:

int I = 27;
short S = 2;
float F = 22.3;

bool B = false;

CocTaBUM TaKko€ BbIpaKCHHE:

I -F+S *B

Kakoro tuma Oyaer pesynbrar? PemmTh 3TO MPOCTO, €CIU MPEACTABUTh BBIPAXKEHUE B BUIC
THUIIOB JIAHHBIX:

int - float + short * bool

Ecin B kakomM-mu0O0 BBIpaXEHUW WCIOJB3YIOTCS pa3Hble THUIBI JaHHBIX, TO PE3yJbTar,

IMPUBOAUTCA K 6OJIbI[IeMy N3 3THUX TUIIOB.

Takum oOpa3om, pe3ysbTar BelpakeHus Oyaet umets tu float.



IHocranoBka 3aganus
Hanumure nporpammel i peuieHus ciaeayrommx 3anad. [lpuw pemenun 3agad mid BBOJA-
BBIBOJIa HUCTONB3yiiTe moToku STL. Taxke mns ¢dopMaTupoBaHus BBOAA BBIBOAA HCIIOJIB3YHTE
COOTBETCTBYIOIINE MAHUIYJISATOPBI.
3agaum.
1) 3a oauH jaeHb XOMsS4YOK chemaeT K rpamMm kopma. Hamucars mporpamMmy, OMpeaeisitoiyto
3aKynKy kopMma B kujorpammax Ha N queit. 3aecs K u N sBisitoTcst nepeMeHHbIMU, 3HaYEHUE
KOTOpbIX BBOAUTCS. [Ipumep:

BXOAHbIMM AaHHBIMU ABNANTCA:
Pacxol Kopma 3a AeHb (rpamm) - 20
KonuyecTtBo OHen - 30

BbIxo4Hble AaHHble:
Heobxoaumblii obbemM KopMa - 0.6 Kr

2) IMonb30Batesb BBOIWUT C KIAaBHATYPHI BpeMs B CeKyHaax. Heo0XoquMo HamucaTh mporpamMmy,
KOTOpasi TEpPEeBEJeT BBEACHHBIC IOJIB30BATEIIEM CEKYHIBI B (opMmaTr «wacwel, Mumymel,
CeKyHObI» U BBIBEJIET UX Ha DKPaH.

CeKyHAbl: 5000
Bpema: 1 4ac 23 MUHYTbl 2@ CeKyHA
3) Iosp30BaTens BBOAMT JiBa BEMIECTBEHHBIX Yncia. [locuuTaiite OTAEIBHO CYMMY HX LENBIX U

TPOOHBIX YaCTeH.

Yucno 1: 10.5

Yvucno 2: 11.67
Cymma uenbix: 21
Cymma ApobHbix: 1.17



