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HNPEANCJIOBHE

[IpencraBnennsie MeToauyeckue pekomenaanuu (MP) npeanasHaueHsl 1711 BBIIOJIHEHUS
CaMOCTOSITeNIbHOM paboThl 00y4aromMMHCs NpU U3ydyeHuu paszzgena «Bmeaenue B a3blk CH++y»
muciumuinael - b1.b11  «lIpakTukymM Ha 53JI€KTPOHHO-BBIUMCIMTENBHBIX ~MamuHax». Ha
CaMOCTOSITENIbHYIO Pa0OTy MpU U3YYSHUH JAHHOTO pa3jena JUCHUILIMHBEI oTBoauTcs oT 20 10 30
Y4acoB B 3aBHCUMOCTH OT (opMbl 00yueHus. Juciuminaa BKiroueHa B 6a30BbIH UK y4eOHOTO
maHa OakajgaBpuata 1o HampabieHuro mnoarotoBku 09.03.03 Ilpuknamgnas wHbOpMaTHKa
(mampaBieHHOCTH (poduis) «IIpuknannas nHGOPMATHKA B IKOHOMHKE).

Henbto aucuuruabl  «[IpakTUKyM Ha 3J€KTPOHHO-BBIYMCIUTENBHBIX MAIIMHAX
SBIISICTCS TMPHOOPETEHHE CTYJCHTaMH TEOPETUYECKHX 3HAHUM W MPAKTUYECKUX HaBBIKOB
nporpaMMupoBaHud. JlaHHas AUCHUIUIMHA HampasieHa Ha ¢popmupoBanue komnerenuuun OITK-
4 (cnocobeH pemiath CTaHAAPTHBIC 3aJa4d MPO(ECCHOHATBLHON IEeSITENTLHOCTH Ha OCHOBE
uHpopManMoOHHOW W OMOIMOrpadUIEecKOl KyIbTyphl C IPUMEHEHHEM HWH(GOPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH W C YYEeTOM OCHOBHBIX TpeOoBaHWI HMH(OPMAIIMOHHON
0€30MacHOCTH).

B ocHOBHO# y4eOHOW mnHTepaType, BKIIOYCHHOW B IepedeHb paboueil mporpammbl
JTUCIUIUIMHBL, U TIPEACTAaBICHHON B KOHIIE JaHHbIX MP, paccmaTtpuBaeMslii pa3yien npeacTaBieH
B u3MILHe OosbiioM oObeme. B npemyaraembix MP ocyiiecTBieHa nonbiTka CTpyKTYpUPOBATh
u3NaraeMblii Matepuan 0e3 morepu MHPOPMATUBHOCTH U TIIyOHMHBI MPOPAOOTKH 3aTparuBaeMbIX
TEM.

OcHoBHas uenb MP — cucremaTtuzanusi ¥ 3aKperjieHHE IMOJYYEHHBIX TEOPETHUYECKUX
3HAaHUH W TIPAKTHUECKUX YMEHHH, a Takke (OPMHPOBAHHUE CAMOCTOSTEIHHOCTH MBIILUICHHS,
CIIOCOOHOCTEH K cCaMOPa3BUTHUIO, CAMOCOBEPIICHCTBOBAHHUIO M CAMOPEaTH3aI[1H.

3anaumu:

*  yrayOuTh U PaCIIUPUTH TEOPETUUYECKYIO MOATOTOBKY U MPAKTHUYECKUE YMEHHUS,

"  pa3BUTbh AKTUBHOCTb, [I03HABATEIIbHBIE CIIOCOOHOCTH U UCCIIEA0BATEIbCKUE YMEHUS;

* copMHUpOBaTH yMEHHE HCIIOJIb30BaTh Y4eOHYIO U  CHELHATU3UPOBAHHYIO

JTUTEpaTypy;

®  [OATOTOBUTH K IPOMEXKYTOUHOM aTTECTALIMH 110 IUCLHUIUIMHE.

Crpykrypa MP BbICTpO€Ha B COOTBETCTBHH C MOCJIEI0BATEILHOCTHIO U3YUEHUS Pa3AeiioB
B paboueil mporpamMme IUCHUIUIMHBL 3maraemblii MaTepuan CTPYKTYpUpPOBAH TakK, 4YTOOBI
oOydaromuiics MOT H3Y4YUTb TEOPHIO, PACCMOTPETh psA NPUMEPOB, a 3aTeM 3aKpEeluTh
IIOJIyYEHHBIE 3HAaHMA IIyTeM pELIEHUS 3a4ad, MPEAHA3HAUYEHHBIX I CAaMOCTOSITEIBHOTO
BBITNIOJTHEHMS], @ TAKXKE ITyTEM OTBETOB HA MTOCTABJIEHHBIE BOIIPOCHI.



BBEJIEHUE

S3p1k iporpammupoBanusi C++ npeacTaBisieT BRICOKOYPOBHEBBIA KOMITUIUPYEMBIN S3bIK
IPOrpaMMUPOBAHUS OOIIETO HA3HAYEHUS CO CTATUYECKOM TUNHM3alueil, KOTOPBIA MOAXOAUT JIJIs
CO3aHMsI CaMbIX pa3jIMuYHbIX IpuiokeHud. Ha cerogusmuuii nenp C++ sBisieTcs OJAHUM U3
CaMbIX MOMYJSPHBIX U PACIPOCTPAHEHHBIX S3bIKOB.

CBoMMH KOpPHSMHU OH YXOIUT B s13bIK CH, KOTOPBII ObLT pa3paboTan B 1969 — 1973 romax
B komnanuu Bell Labs nporpammuctom Jlennrcom Putum (Dennis Ritchie). B nauane 1980-x
rofoB natckuii mporpamMmmuct beepn Ctpayctpyn (Bjarne Stroustrup), KOTOpbIii B TO Bpems
pabortan B xomranuu Bell Labs, pazpaboran C++ kak pacmmpenue K s3biky Cu. dakTuuecku
BHauyate C++ mpocto gomonHsul s3IK CHM HEKOTOPBIMH  BO3MOXHOCTSIMH ~ OOBEKTHO-
OpPUEHTUPOBAHHOTO MporpammupoBanus. 1 mostomy cam CTpaycTpyn BHaUaje Ha3bIBall €ro Kak
"C with classes" ("Cu ¢ kimaccamu").

BrniocnencTBuu HOBBIN s3BIK CcTajn HaOupaTh MOMYJIApHOCTh. B Hero ObutH 100aBIIEHBI
HOBBIE BO3MOKHOCTH, KOTOpBIE JI€Jalld €ro He MIpPOCTO jgonojHeHueM K CH, a COBEpILEHHO
HOBBIM SI3BIKOM IIporpammupoBanus. B utore "Cu ¢ kinaccamu" 6bu1 nepernmenoBad B C++. U ¢
TeX 1o 00a sI3pIKa CTaJIM Pa3BUBATHCSI HE3aBUCUMO JAPYT OT JIpyTa.

C++ saBnsieTcs MOIIHBIM SI3BIKOM, yHacienoBaB oT Cu GoraTbie BO3MOXKHOCTH 1O paboTe
¢ mnamateo. [lostomy Hepeako CH++ HaxoguT CBO€ TPUMEHEHHE B  CHUCTEMHOM
IpPOrpaMMUPOBAHUM, B YAaCTHOCTH, IMpPH CO3JAaHMM OIEPAIMOHHBIX CHCTEM, JIpaiiBEpoB,
Pa3IUYHBIX YTUJIUT, aHTHBHPYCcOB M T.A. K cimoBy ckazarb, OC Windows OoJbliell 4acThio
Hanucana Ha C++. Ho TOJNIBKO CHCTEMHBIM MPOTPaMMHPOBAHUEM MPUMEHEHHE TAHHOTO SI3bIKa
He orpaHuumBaerca. C++ MOXXHO HCIIOJIB30BaTh B MPOTrpaMMax JIFOOOTO YpPOBHS, I/I€ Ba)KHBI
CKOpPOCTh pPabOTBl W MPOU3BOJAUTENBHOCTh. Hepeaxko OH mpuMeHsieTcsl A CO3daHus
rpadu4ecKuX MPHIOKEHUN, Pa3IMYHBIX MPHUKIAJAHBIX MporpaMM. Takxke OCOOCHHO YacTo ero
UCIONB3YIOT JJIi CO3JaHMsl WUrp ¢ OoraTod HachIIEHHOW Busyanusanuei. Kpome Ttoro, B
nocjeqHee BpeMsi HaOHWpaeT XoJ MOOWiIbHOe HampasieHue, rae C++ Toxe Hamen cBoe
npuMeHenue. 1 naxe B BeO-pazpaboTke Takke MOXKHO HCNOib30BaTh C++ Ui co3paHust BeO-
NPUIOKEHNH WM KaKWX-TO BCIIOMOTATENbHBIX CEPBHUCOB, KOTOPBIE OOCIYKMBAIOT BeO-
npuioxeHus. B o6mem C++ — sA3bIK HIMPOKOTO IMOJI30BAHUS, HA KOTOPOM MOXHO CO3/1aBaTh
MPaKTUYECKH JTFOObIE BUIBI IIPOTPAMM.

C++ sBAsieTCS] KOMIIIMPYEMBIM SI3BIKOM, @ 3TO 3HAYUT, YTO KOMIIHIISATOP TPAHCIUPYET
ucXoAHbli koa Ha C++ B HcHonHsIeMblHd (ailyl, KOTOpBIM COAEPXKUT HAOOpP MAIIMHHBIX
uHcTpykuuit. Ho pasnble niuardopMbl HIMEIOT CBOM 0COOEHHOCTH, IOITOMY CKOMIWJIMPOBAaHHbBIE
MIPOTPaMMBI HEJB3sI IPOCTO TEPEHECTH ¢ OJHON IIATGOPMBI Ha IPYTYIO M TaM YK€ 3aIyCTHTb.
OpnHako Ha ypOBHE MCXOJHOro Koja mporpammbl Ha C++ mo Oonblueil cTerneHu 006JaiaroT
MEPEHOCUMOCTBIO, €CJIM HE UCIOJIb3YIOTCA KaKUe-TO cHelupUuYHbIe A TeKylehd oc QyHKINU.
A Hamuuue KOMIMJISATOPOB, OMOMMOTEK W HMHCTPYMEHTOB pa3pabOTKH IOYTH TOJ BCe
pacrpocTpaHeHHbIe IaTGOPMBI TO3BOJISIET KOMIMIMPOBATH OJUH M TOT K€ MCXOIHBIA KOJ Ha
C++ B IpuUJIOKEHUS TIOJ] TU MIAT(HOPMBL.

B ortmuune or Cu seik C++ MO3BONSET MHCATh NPWIOKEHUS B OOBEKTHO-
OPUEHTHPOBAHHOM CTHJIE, MPEACTABIIAS MPOrpaMMy KaK COBOKYIHOCTb B3aUMOEHCTBYIOLIUX
MeX1y coO0M K1accoB U 00BEKTOB. UTO ynpoiaeT co3ianue KPYIMHbIX TPUI0KEHUH.

CoBpeMeHHbIE cUCTeMbI IPorpaMMupoBaHust Ha C++ COCTOSAT U3 HECKOJIBKUX COCTABHBIX
yacTel. DTO TakMe YacTH, KaK cama cpeja IporpaMMUpPOBAHUS, SI3bIK, CTaHAapTHAs OMOIMOTEKa
C-dbynkuuit u paznuuabie OnbmoTexn C-KIaccoB.



1. CTPYKTYPA ITPOI'PAMMBbI
HNucTpykuun
[Tporpamma na C++ coctout u3 Habopa mHCTpyKumil. Kaknas unctpykus (statement)
BBIIIOJIHSIET ONPEIEICHHOE JAelcTBUE. B KOHIE MHCTpYyKIuHU B si3blke C++ CTaBUTCS TOYKa C
3ansaToi (;). JlaHHbIi 3HaK yKa3blBaeT KOMIWISITOPY Ha 3aBepllieHre HHCTpyKuuu. Hanmpumep:

std::cout << "Hello World!";

JlaHHasi cTpoKa BBIBOJUT Ha KoHCOIb cTpoky "Hello world!", siBnsiercs nncTpykuuein u
HI03TOMY 3aBEPILIAETCS TOUYKOU C 3aIsATOM.

HaGop uHCTpyKuMii MOXET MpeACTaBiIsATh OJOK koxa. biok koma 3akmrouaercss B
¢urypHele CKOOKM, a HMHCTPYKIHMH MOMEIIAIOTCA MEXIY OTKPBIBAIOIIEH M 3aKpbIBaOIIEH
(bUrypHsIMU CKOOKaMH:

std::cout << "Hello World!";
std::cout << "Bye World!";

B sToM Onoke Kona JABe MHCTPYKIMH, KOTOPBIE BBIBOISAT HAa KOHCOJb ONpPEICIICHHYIO
CTpOKY.

@dyHknusa main

Kaxnas nporpamma Ha s3bike CH++ 10/KHA MMETh KaK MUHUMYM OAHY (yHKIMIO -
¢ynkuuio main(). MmMeHHo ¢ 3TOoM (YHKIMM HAYWHACTCS BBHIMOJHEHUE mpriiokeHus. Ee
uMsi main ¢gukcupoBano U 11 Beex nporpamm Ha Cu Beerzia OJMHAKOBO.

OyHKIMS TaKkKe SBISIETCS OJOKOM KOJa, TOATOMY €€ Telo oOpamisieTcss (pUrypHBIMH
CKOOKaMH, MEX/1y KOTOPBIMU OIpeeIIsieTCsl HAOOP HHCTPYKIIMMA.

B uvactHOCTH, pU cO3aHUK NIEPBOM MPOrpaMMBbl UCIIOJIb30BAIACH CieayroIas (yHKIUS

main:
#include <iostream> // noaxnw4aem 3aronoBoOYHbIA Pann iostream
int main() // onpepensem ¢yHKuUM main
{ // Havano ¢yHkuuu
std::cout << "Hello World!"; // BbIBOAMM CTPOKY Ha KOHCOJb
return 0; // BbIXOAUM M3 GyHKUUM
} // KoHeu ¢yHKUUU

Omnpenenenre (QpyHKHM main HauWHAeTCs C Bo3BpamaeMoro tumna. dyHkuusa main B
JT000M cilyyae JI0JIKHA BO3Bpalarh yuciio. [loaToMy ee onpeneneHre HauMHaeTcs ¢ KJIF0UeBOT0o
crosa int.

Hanee uner HazBanue GyHKIHMH, TO €cTh main. [locie Ha3BaHUs B CKOOKaxX HUJIET CIHCOK
napaMeTpoB. B maHHOM ciydae QyHKIMS main HE TPUHUMAET HUKAKHX MapaMeTpoB, MOITOMY
MOCJIE Ha3BaHWS yKa3aHbl MycThle CKOOKM. OMHAKO €CTh APYrHe€ BapHUaHTHI OMpEIeICHUS
GyHKIIMM main, KOTOpbIE MOAPa3yMEBHIIOT HCIONIb30BaHKE MapaMeTpoB. B yacTHOCTH, HEPEAKO
MOXKET BCTpEUaThCA CIAEAYIOINIee onpeaesieHne (PyHKIMU main, UCIOb3YIOIEH TapaMeTphl:

int main (int argc, char *argv[])

{
}

U nocne cnucka mapamMeTpoB UAET OJIOK KOJa, KOTOPBIA U COAEPKHUT B BUJE MHCTPYKIIUH
CcOOCTBEHHO T€ JACUCTBHUSI, BBINOIHSIEMbIE (QYHKIIMEH main.
JAupexkTuBHI penpoueccopa



B mpumepe BbIllie HA KOHCOJIb BBIBOJMUTCS CTPOKA, HO YTOOBI MCIOJB30BaTh BBIBOJ Ha
KOHCOJIh, HEOOXOIMMO B Havase (aiiia ¢ HICXOAHBIM KOJIOM MOAKII0UaTh OMOIMOTEKY i0stream ¢
MIOMOIIIBIO AUPEKTHBHI iNClude.

JHupektusa include siBnsiercss  aupekTuBOi  mpemnporeccopa. Kakmas — aupekTuBa
Ipernporeccopa pa3MeniacTes Ha OJHOU cTpoke. M B oTinu4re OT OOBIYHBIX HHCTPYKIIMHM SI3bIKA
C++, KOTOpBIE 3aBEPILAIOTCA TOYKOM C 3aIlATOoH ; , MPU3HAKOM 3aBEPILEHUS MPENPOLECCOPHON
JUPEKTUBBI SIBJIACTCS MEPEBOJ Ha HOBYIO CTpOKy. Kpome Toro, nupextrBa J10JKHA HAYMHATHCSA
co 3Haka pemretku #. HemocpenctBenHo mupektuBa "include" ompenpenser, kakue ¢aiiasl u
OMOIMOTEKH HAJ0 MOJKIIFOYUTE B JAHHOM MECTE B KOJ POTPAMMBEI.

KommenTapuu

Hcxonubplii KO MOXET COAEpPKATh KOMMEHTapuh. KOMMEHTapuu MO3BOJISIOT IMOHATH
CMBLJI MPOrpPaMMBbI, YTO JENA0T T€ WIM UHbIe ee 4YacTu. [Ipy KoMOwisiiuu KOMMEHTapuu
UTHOPUPYIOTCS M HE OKA3bIBAIOT HUKAKOTO BJIMUSIHUE HA padOTy MPHIIOKEHUS U HA €r0 pa3Mep.

B s3pike C++ ectb ABa THUNAa KOMMEHTapHUEB: OJIHOCTPOUHBI M MHOTOCTPOYHBIM.
OmHOCTPOYHBIN KOMMEHTAPH pa3MelaeTcsi Ha OJHOM CTPOKE MOciie ABOMHOTO crema //:

#include <iostream> // noaknw4aem 6ubnuoteky iostream
int main() // onpepensem ¢yHKuUMK main
{ // Havano ¢yHkuuU
std::cout << "Hello World!"; // BbIBOAMM CTPOKY Ha KOHCOJb
return 9; // BbiXoAMM U3 QYHKLMUU
} // KoHeu ¢yHKUUK

MHOTOCTpOUYHBI KOMMEHTAPHUI 3aKJII0YACTCS MEXKILy CHMBOJIAMH /* TEKCT KOMMEHTapHUs
*/. OH MOXeT pa3MellaThcsi Ha HECKOJIbKUX CTpokax. Hampumep:

#include <iostream>

/*
OnpepeneHne ¢yHkKUMM Main
BblBOAUT Ha KoHconb cTpoky Hello World!
*/
int main()
{
std::cout << "Hello World!"; // BbiBOA CTPOKM Ha KOHCOJb
return 0;
}

2. HIEPEMEHHBIE
Kak u BO MHOrux s3pikax mporpamMMmupoBaHus, B C++ a8 XpaHEHUs JaHHBIX
UCIIOJIB3YIOTCS IIepeMeHHbIe. [IlepeMennas uMeer TuIl, uMs U 3Ha4eHue. TUIl onpenesnser, Kakyro
MH(OPMALIMIO MOXKET XPaHUTh IEpEMEHHAs.
Ilepen wucnonp3oBaHMeM JO0YI0 TEpPEeMEHHYIO Haao omnpenenutb. CHHTaKCUC
orpezieNieHus: IEPEMEHHOM BBITIIAIUT CIEAYIOUUM 00pa3oM:

TUM_MepeMeHHON WMA_MepeMeHHON;
[Ipocreliiee onpeneneHne NEPEeMEHHOM:
int age;

3nech ompezeneHa MepeMeHHas age, KoTopas umeer Tul int. Ilockonbky ompezneneHue
NEPEMEHHOM NpeCcTaBIIsAeT cO00I HHCTPYKIIMIO, TO OCJIE HErO CTABUTCS TOUKA C 3aIATOM.



Nmst mepemMeHHON MOXET MPEeACTaBISATh IMOCIEI0BATEILHOCTh CHUMBOJIOB JIATUHCKOTO
andaBuTa, yucel W 3HAaKa NogyepkuBaHus. [Ipm 3TOM UMS JOMKHO HAYMHATHCA JHOO C
an(aBUTHOTO CUMBOJIA, JIMOO CO 3HAKA MTOYCPKUBAHMUS.

int _age33;

JIpyrux CMMBOJIOB B Ha3BaHWU MEPEMEHHOW HE NOJDKHO ObITh. Hampumep, cremyromiee
omnpezeneHue OyneT HeMpPaBUIbHBIM:

int $age;

Tak kak cumBoII § He sIBIIsIeTCSI HU OYKBOM, HE UG PO, HU CUMBOJIOM IO T4EPKUBAHMSL.

Taxxke cTtoutr yuuthiBaTh, 4TOo C++ — pPEruCTPO3aBUCUMBIN SI3bIK, @ 3TO 3HAYUT, UYTO
PErUcTp CUMBOJIOB UMEET OoJibloe 3HaueHue. To ecTh B cliefyromieM Koje OyayT onpeaensiThes
JIBE€ pa3HbIC IEPEMEHHBIC:

int age;
int Age;

[ToaTomy nepemenHas Age He OyIeT NPEeACTaBIATh TO K€ CAMOE, YTO U NIEPEMEHHas age.

KpOMe TOro, B Ka4€CTBC HMMCHH HepeMCHHOP'I HEJIb34 HCIIOJb30BATh KIIFOUECBBIC CJIOBA
s3bike C++, Hampumep, for wm if. Ho takux cioB He Tak muoro: alignas, alignof, asm, auto,
bool, break, case, catch, char, charl6 t, char32_t, class, const, constexpr, const_cast, continue,
decltype, default, delete, do, double, dynamic_cast, else, enum, explicit, export, extern, false,
float, for, friend, goto, if, inline, int, long, mutubale, namespace, new, noexcept, nullptr,
operator, private, protected, public, register, reinterpret_cast, return, short, signed, sizeof, static,
static_assert, static_cast, struct, switch, template, this, thread_local, throw, true, try, typedef,
typeid, typename, union, unsigned, using, virtual, void, volatile, wchar_t, while.

Takxe Henb3sT OOBABUTL OOJBIIE O,I[HOI71 nepeMeHHoﬁ C OJHUM H TEM XK€ HMCHCM,
HalpuMep:

int age;
int age;

[Tono6HOe omnpeneneHne BHI30BET OIMOKY Ha 3TAre KOMIUISLHIHN.

W B noBepuieHWe cienyeT cKa3aTb, 4TO IEPEMEHHBIM CTOUT J1aBaTh OCMBICICHHBIE
MMeHa, KOTOpble Oy1yT TOBOPUTH 00 UX MpeJHA3HAYECHUH.

HNuaunuanu3anus

[Tocne onpeneneHns nepeMeHHON MOXKHO IIPUCBOUTH HEKOTOPOE 3HAUEHUE:

int age;
age = 20;

HaanMep, OomnpeaciiuMm B NporaMme NCPEMEHHYIO U BBIBCIEM €€ 3HAYCHUC HAa KOHCOJIb!:

#tinclude <iostream>

int main()

{
int age;
age = 28;
std::cout<<"Age = " << age;
return 0;
}



C noMomnibIo Mocie10BaTeIbHOCTH OMEepaTOPOB << MOKHO BBIBECTH HECKOJIBKO 3HAUCHU I
Ha KOHCOJIb.

[Tocrme KOMIUISIMU W 3ayCKa CKOMITHJIMPOBAHHON MpOrpaMMbl Ha KOHCOIb Oyner
BBIBEJIEHO YHUCIIO 28.

OnHako Takke MOXHO Cpa3y MpH ONpeNeNieHUH NEepPeMEHHOM JaTh el HEKOTOpoe
HayaJlbHOE 3HaueHWe. JlaHHBIM TpHEM Ha3bIBACTCS MHULMAIU3AIKNEH, TO €CTh IPUCBOEHUE
MepeMEHHON HAa4aJIbHOT'O 3HAUYCHHUS:

#include <iostream>

int main()

{
int age = 28;
std: :cout<<"Age =
return 0;

<< age;

Nuanuuanusanus 1Mo yMoI4aHuio

Ecmn NEPEMCHHYI0O HEC HWHUIUAIU3HUPOBATH, TO IMPOHUCXOJUT €€ HWHUIHAIHU3ALUA 110
yMOI4aHu0. M nepemeHHas nojay4aeT HEKOTOPOE 3HAYEHHUE 10 YMOJIYAaHUIO, KOTOPOE 3aBUCUT
OT MeCTa, II€ 9Ta IEpEMEHHAs ONIPEAEIICHA.

Ecnu nepemeHHas, KoTopas NpeACTaBiseT BCTPOEHHBIM TUN (HampuMep, TUI int),
olpeieNieHa BHYTpH (DYHKIMH, TO OHA IOJIy4aeT HeolpeesieHHoe 3HaueHue. Ecin nepeMeHHas
BCTPOCHHOI'0 THUIIA ONpeielieHa BHE (PYHKIMM, TO OHA MOJy4aeT TO 3HAYEHHE [0 YMOJIYaHHUIO,
KOTOpPOE COOTBETCTBYET €€ TUMYy. J{Js unciaoBbix TUnoB 3710 yncio 0. Hampumep:

#include <iostream>

int x;
int main()
{
int y;
std::cout <<"X = " << x << "\n";
std::cout <<"Y = " << y;
return 0;
b

[lepemennas x ompeneneHa BHe (YHKIMH, W T[O3TOMY OHa MOJYYUT 3HAUEHHUE IO
yMon4aHuto - gucio 0. A TmepeMeHHas y ompejelieHa BHYTpH (DYHKIMM main, MO3TOMY €€
3HaueHue OyaeT HeompeAeNneHHbIM. B YacTHOCTH, BBIBOJ MPOTpaMMbl HAa KOHCOIb MOKET
BBITJISAJIETH CIAEAYIOIUM 00pa3oMm:

X
Y

0
4200475

Ho B mo0OoMm ciiydae mepea HWCIONB30BAaHUEM TEPEMEHHOM JydIlle SBHBIM 00pa3om
Ha3Hay4aTh €l ONpe/IesIEHHOE 3HaYeHUeE, a He M0JIaraTbCsl Ha 3HaYeHUeE N0 YMOJITYAHUIO.

N3MeHenue 3HAYEHHUSA

KitoueBoit 0COOCHHOCTBIO TEPEMEHHBIX SBISETCS TO, YTO MBI MOXXEM HM3MEHSTh HX
3HAYEHMUS:

#include <iostream>

int main()

{

int x = 6;



X = 8;
X = 10;
std::cout <<"X = " << x; // X = 10

return 0;

3. TUIIbI JAHHBIX

Kaxnasa nepemenHas umeer omnpencieHHbId TUN. M 3TOT TN ompenenser, Kakue
3HAYEHUS] MOKET MMETh MEepPeMEHHas, KaKue OIepaluu ¢ Hel MOXHO MPOU3BOJUTH U CKOJIBKO
OaiiT B mamsATH OHa Oyner 3aHuMaTh. B s3pike C++ ompezesnieHbl cieayromue 0a30BbIe THUIIBI
JAHHBIX:

bool: normyeckmit Tun. MokeT NHpUHUMATh OJHY W3 JBYX 3HA4YeHUi true (uctuHa)
u false (J1oxp). Pazmep 3aHuMaeMO# mamsITH JIJIsl STOTO TUITA TOYHO HE ONPE/ICIICH.

char: mpencrasnser oqun cumBos B koaupoBke ASCIIL. 3anumaer B mamsaru 1 Oait (8
6uT). MOXET XpaHUTh JIF000€ 3HAYCHHE U3 Auana3zoHa ot -128 no 127, nudo ot 0 go 255

signed char: npencrasisier ouH cMMBOJI. 3aHUMaeT B mamsTu 1 Oaiit (8 Out). Moxer
XPaHWUTh JIFOOOW 3HAYCHHE U3 Iuana3oHa ot -128 mo 127

unsigned char: npejcraBiseT OJ1MH CUMBOJI. 3aHMUMaET B maMsATu 1 O6aiT (8 out). Moxer
XpaHUTh JIFOOOH 3HaUYeHHEe U3 auama3ona ot 0 1o 255

wchar_t: npencrasisier pacmupeHHbiii cuMmBosl. Ha Windows 3anumaer B mamsita 2
Oaiita (16 6ur), Ha Linux - 4 OGaiita (32 O6urta). MoxeT XpaHUTh 000K 3HAYCHUE M3 JUaIa3oHa
ot 0 10 65 535 (mpu 2 Gaiitax), 6o ot 0 10 4 294 967 295 (s 4 Gaiir)

charl6_t: mpeacraBiser oauH cuMBOJ B KoaupoBke Unicode. 3aHuMaeT B mamsaT 2
Oaiita (16 6ut). MoxeTt XpaHuTb 10001 3HaYeHne u3 nuamna3ona ot 0 1o 65 535

char32_t: mpezacrasiser oauH cuMBOJ B KoaupoBke Unicode. 3anumaer B mamsatu 4
Oaiita (32 6urta). MoxeT XpaHHUTh 10001 3HaUeHue u3 auama3ona ot 0 1o 4 294 967 295

short: mpeacTaBiseT 1eyIoe YKCIO0 B AMana3oHe or —32768 o 32767. 3aHumaer B HaMsITh
2 Oaiita (16 6uT).

unsigned short: npexacraBnsier enoe 4uciao B auanazone ot 0 g0 65535. 3anumaer B
namsatu 2 Gaiita (16 Our).

iNt: mpeacTaBiseT IE0e YUCI0. B 3aBUCHMMOCTH OT apXHUTEKTYpHI MPOIECCOpa MOXKET
3aHuMath 2 Oaifita (16 Out) win 4 Oaifra (32 Outa). /Inana3zoH mnpeAenbHbIX 3HAUYEHUU
COOTBETCTBEHHO TaK»K€ MOXET BapbUpoOBaThbcs OT —32768 no 32767 (npu 2 Oaiitax) wiu oT —2
147 483 648 nmo 2 147 483 647 (npu 4 Oaiitax). Ho B 1r0060M citydae pazMep AOIKEH OBITH
0oJbIIIe WM paBeH pa3Mepy Tuna short 1 MeHbIIe WK paBeH pazMepy Tuna long

unsigned int: mpeacTaBiseT MOJOXKHUTENBHOE IEJI0€ YHCIO. B  3aBUCUMOCTH OT
apXUTEKTYphl Mpolieccopa MOXKET 3aHuMaTh 2 Oaiita (16 6urt) niu 4 Oaiita (32 Oura), U U3-3a
ATOTO JMAINa3oH MpeAeTbHBIX 3HAUCHUN MOKeT MeHAThbes: oT 0 1o 65535 (ans 2 Gaiit), mubo ot
0 10 4 294 967 295 (nns 4 Gaiir).

long: mpezcraBnseT 1enoe YUCIo B auamna3oHe or —2 147 483 648 mo 2 147 483 647.
3anumaeTt B amsATu 4 Gaiita (32 6uta).

unsigned long: mpencraBnser menoe umcio B jauanazone or 0 mo 4 294 967 295.
3anumaeTt B mamsATu 4 Oaiita (32 6uta).

long long: mpencrapnseT nenoe yuciao B quanazone ot —9 223 372 036 854 775 808 mo
+9 223 372 036 854 775 807. 3anumaeT B mamsTH, KaKk IpaBmiIo, 8 0auT (64 outa).

unsigned long long: mpencraenser nenoe uucio B quamna3one ot 0 go 18 446 744 073
709 551 615. 3anumaeT B maMATH, KaK paBuiio, § 6ait (64 6uta).

float: npeacrasisieT BeMECTBEHHOE YUCIO OPJAUHAPHON TOYHOCTH C TUIABAIOIICH TOYKOMN
B auama3one +/- 3.4E-38 no 3.4E+38. B namsaTu 3anumaet 4 Oaiita (32 6uta)

double: npencrariser BeeCTBEHHOE YHCIIO ABOWHOW TOYHOCTH C TUIABAIOIICH TOYKOW B
nuanazone +/- 1.7E-308 no 1.7E+308. B namsitu 3anumaet 8 6aiit (64 Oura)
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long double: mpencraBnseT BeliecTBEHHOE YMCIIO JBOWHON TOYHOCTH C TUIABAIOIICH
TOYKON He MeHee 8 OaiiT (64 Outr). B 3aBUCHMOCTH OT pa3Mepa 3aHMMAeMOM MaMSITH MOXKET
OTIIMYATHCS UATA30H JOMYCTHMBIX 3HAYCHUH.

void: Tun 6e3 3HaYCHUS

Takum 00pa3oM, BCe THUIBI JaHHBIX 3a HCKIOYEeHHEM void MOryT OBITh pa3jelieHbl Ha
TpH TpynImbl: cuMBoJbHBIE (char, wchar t, charl6 t, char32 t), nemouncnennsie (short, int, long,
long long) u Tumbl yKcen ¢ mwiaBaroinei Toukoi (float, double, long double).

CuMBOJIbHBIE THITBI

Jist MIPEICTaBICHUS CHUMBOJIOB B MPUIIOKECHUN UCTIONB3YIOTCS
tunsl char, wchar_t, charl6 t u char32_t.

OmnpenenuM HECKOIBKO MePEMEHHBIX

char ¢ ='d’;
wchar_t d ='c';

Ilepemennas tuma char B xauecTBe 3HaYCHMs MPUHUMAET OJUH CHMBOJI B OJMHApPHBIX
kaBbrukax: char ¢ ='d'. Takxke MOXXHO MPHCBOMTH YHCJIO M3 YKa3aHHOTO BBINIE B CITUCKE
nuanasoHa: char ¢ = 120. B aTom citydae 3HaueHUEM NepeMEHHOMN ¢ OyJeT TOT CUMBOJI, KOTOPBIN
umeet ko1 120 B tabnuue cumsosioB ASCII.

Crout yuuThIBaTh, 4YTO [UId BBIBOAA Ha KOHCOJb CHMBOJIOB wchar t ciengyer
UCIIONB30BaTh He std::cout, a moTok Std::wcout:

#include <iostream>

int main()
{
char a = 'H';
wchar_t b = 'e’';
std::wcout << a << b << '"\n';
return 0;
}

ITpu sToM motok std::wcout MoxkeT paboTarh kak c char, Tak u ¢ wchar t. A morok
std::cout s mepemenHo# wchar t BMecTo cumMBoOsa OyIeT BBIBOJUTD €0 YHUCIOBOM KOJI.

B crammapre C++11 Obutn  fgoOasinenbl  tumbl Charl6_t w char32 t,  kotopbie
opueHTUpoBaHbl Ha ucnosb3oBanue Unicode. OnHako Ha ypoBHe OC moka He pealn30BaHbl
HOTOKM A7t paboThl ¢ 3TMUMU Tunamu. [losTomy ecium moTpedyeTcss BBIBECTH Ha KOHCOIb
3HAYCHHS TIEPEMEHHBIX ATHX THIIOB, TO HEOOXOIMMO Mpeodpa3oBaTh MepeMeHHbIe K THIIaM char
i wehar t:

#tinclude <iostream>

int main()

{
char a = 'H';
wchar_t b = 'e';
charle_t c = '1';
char32_t d = 'o';
std::cout << a << (char)b << (char)c << (char)d << "\n";
return 0;
}

B naHHOM city4ae mpu BBIBOJIC TIEpe/1 TEPEMEHHBIMH YKa3bIBACTCS OTIEpaIis IIPUBEICHUS
K Tumy char - (char), 6maromapst uemy 3HaueHHs nepeMeHHbIX b, ¢ U d mpeobpasyroTcs B Tun char
Y MOTYT OBITh BbIBE/IEHbBI HA KOHCOJIb C TOMOIIIBIO MOTOKa std::cout.

IMenouuncaeHHbIe TUTIBI
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LlenouncnenHple  THIBI  TPEICTABICHBI  ClexylomMMu  Tumamu: short, unsigned
short, int, unsigned int, long, unsigned long, long long u unsigned long long:

short a = -10;
unsigned short b= 10;
int ¢ = -30;

unsigned int d = 60;
long e = -170;
unsigned long f = 45;
long long g = 89;

THunel 4nuces ¢ MJIaBalOIed TOUYKOH
TI/IHBI YHUCCII C HJIaBaIOHleI TO‘-IKOﬁ 150501058 I[pO6HBIe qyHucia HpeI[CTaBJIeHBI TaKNUMHU TUIIAMU
kak float, double u long double:

float a = -10.45;
double b = 0.00105;
long double c = 30.890045;

Pa3mepbl THIIOB JaHHBIX

B BblIIIIe IPUBEACHHOM CIIUCKE AJIS KaXI0T0 TUIIA YKa3aH pa3Mep, KOTOPBI OH 3aHMMaeT
B mamsaTH. OJHAKO CTOMT OTMETUTh, YTO TNpEACTbHBIC Pa3Mephl Ui TUIIOB pa3paboOTUYUKU
KOMIIMJIITOPOB MOTYT BBIOMpPATh CaMOCTOSITEIBHO, MCXOJS M3 allapaTHbIX BO3MOXKHOCTEH
KommbioTepa. CTaHmapT yCTaHABIMBAET JIMIIb MUHUMAJbHBIC 3HAUCHHS, KOTOpBIC IOJKHBI
ObITh. Hampumep, nns tumnoB int u short MuHMMansHoe 3HaueHue — 16 6ut, ans tuna long — 32
6ura, g Tuma long double — 64 6uta. [Ipu 3TOM pasmep Tumna long 1oMKeH OBITh HE MEHBIIIE
pasmepa Tuna int, a pasmep Tuma int — He MeHblIe pa3Mepa Tuna short, a pasmep tuna long
double nomxen OwiTh Gombire double. K mpumepy, kommunstop g++ mox Windows anst long
double ucnonb3zyer 12 6aiiT, a koMnuisATop, BcTpoeHHBIN B Visual Studio u Takxke paboraromuit
nox Windows, i long double ucnonesyer 8 0aiiT. To ecTh 1axe B paMKax OJHOM m1aT(opmbl
pasHble KOMIUJIATOPHI MOTYT TIO Pa3HOMY MOAXOIUTh K pa3MepaM HEKOTOPBIX THUIIOB JIaHHBIX.
Ho B 11emmom ucnomnb3yroTest T€ pa3Mepbl, KOTOPHIE yKa3aHbl BBIIIE IPY ONMCAHUH THITOB JaHHBIX.

OnHako OBIBAIOT CUTYyallMH, KOTJa HEOOXOIMMO TOYHO 3HATh pa3Mep OMNpeAeTIeHHOTO
tuna. U nnsg aroro B C++ ecth oneparop sizeof(), KOTOpbII BO3BpallaeT pasMep HamsITH B
OaiiTax, KOTOPYIO 3aHUMAET MepeMeHHast:

#tinclude <iostream>

int main()

{
long double number = 2;
std::cout << "sizeof(number) =
return 0;

" << sizeof(number);

KoHCOBHBINM BBIBOJ IPU KOMIWISALUYA B g++:

sizeof(number) = 12

HpI/I OTOM IIpU ONPCACTICHUUN MEPEMCHHbBIX BA’KHO ITOHUMATh, YTO 3HAYCHHUC nepeMeHHoﬁ
HE JOJDKHO BBIXOAWTE 3a TC MPEACIIbI, KOTOPBIC OYCPUCHBI JJIA €€ TUIIA. Haan/IMep:

unsigned short number = -65535;
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Komnunsatop g++ npu KOMIUJISIIIAKA TPOTPAMMBI C 3TOM CTPOKOH BBIIACT OIIUOKY O TOM,
YTO 3HaUeHue -65535 He BXOAUT B AMANa30H JOMYCTUMBIX 3HaUCHUM a1 THna unsigned short u
OyJleT yceueHo.

B Visual Studio koMnuisiiiust MOKeT MPONTH 6€3 omuOO0K, 0OTHAKO MPU ATOM ITEpEMEHHAs
number moyuuT 3HaUeHUE 2 — pe3yNabTaT Mpeodpa3oBanus ynucia -65535 k tumy unsigned short.
To ecTb OmsTh ke pe3yIbTaT OyIeT HE COBCEM TOT, KOTOPBIH OXKUAAeTCs. 3HAUCHHE TIEPEMEHHOMN
— 9TO BCEro JUIIb HAaOOp OUTOB B MaMSTH, KOTOPbIE MHTEPIPETUPYIOTCS B COOTBETCTBUU C
ONpENEeNICHHbIM THIIOM. M i1 pa3HBIX TUIOB OJWMH W TOT JK€ Ha0Op OHTOB MOXET
WHTEPIPETHPOBATHCS 1O pa3zHOMY. [109TOMY BaXKHO yYUTHIBAThH JAMANA30HBI 3HAYECHUH TSI TOTO
WJIA MHOTO THIIA TIPU MIPUCBOCHUH MTEPEMEHHON 3HAUCHHMS.

Cneunuduxarop auto

WNHorma ObIBaeT TPYAHO ONpPEACTUTh TUI BbIpaXeHHs. U corjmacHo mociieHuM
CTaHJapTaM MOXKHO MPEAOCTAaBUTh KOMITHIISTOPY CAMOMY BBIBOJAUTH THUI 00BekTa. W 1ist 3TOrO
npuMeHsiercss  crienugukatop auto. [Ipm 3TOM ecnu MBI ompenensieM NEPEMEHHYI €O
cnenupuKaTopoM auto, 3Ta MepeMeHHasl J0KHA ObITh 0053aTEIPHO HHUITHAIM3HPOBAHA KaKHM-
1100 3HAYCHUEM:

auto number = 5;

Ha ocHOBaHMM TNpPUCBOCHHOTO 3HAYEHHUS KOMIIMISTOP BBIBEACT THI TEPEMEHHOM.
Hewnnunmanu3npoBaHHbIC IEPEMEHHBIC CO CrIeNU(DUKATOPOM auto He JTOIMYCKATCS:

auto number;

4. KOHCTAHTHBI
OTinuuTeNbHON 0COOEHHOCTHIO IEPEMEHHBIX SIBISIETCS TO, UTO MBI MOYKEM MHOTOKPAaTHO
B TE€UCHHE PAOOTHI IPOrPaMMbl U3MEHATh X 3HaUCHHE:

:7;

X

|
Ul O X

“.

[

Ho xpome mnepeMeHHbIX B s3blke mporpamMmmupoBanus C++ MOXHO ONpeAensiTh
KOHCTaHTHl. X 3HayeHWe yCTaHaBIMBAETCA OAWH Pa3 U BIIOCIEACTBUU MBI €I0 HE MOXEM
n3MeHuTb. KOHCTaHTa omnpenensercs NPAaKTUYECKH TakXkKe, KaK W IIepeMEHHas 3a TeM
UCKIIFOYEHHEM, UYTO B Ha4aJle ONPEAEICHUS KOHCTAHThI UAET KIF0YEBOE clI0BO const. Hanmpumep:

const int x = 22;
std::cout << x;

Eciu xe MBI 3aXOTHM IIOCIE OMPCACIICHUA KOHCTAHTBI IPHCBOUTH el HCEKOTOPOC
S3HAYCHUE, TO KOMITUIATOP HE CMOXET CKOMITUIIMPOBATH IPOTrpaMMy U BBIBEACT OI_HI/I6KyZ

const int x = 22;
X = 78;

To ectp Takoit kox He Oymer paboTtaTh. W Tak Kak HeNb3sd HW3MEHUTHh 3HAYCHUS
KOHCTAHTHI, TO €€ BCerjaa HeoOXOUMO WHUITMAIM3UPOBATh, €CIM Mbl XOTHUM, YTOOBI OHA MMeTa
HEKOTOPOE 3HAYCHHUE.

Ecnu xoHCcTaHTa HEe OyAeT MHUIMATM3UPOBAHA, TO KOMITHIISTOP TaKKe BBIBEIET OMIMOKY

1 HE CMOYKET CKOMITHJIMPOBATh MTPOTPAMMY, KaK B CIECAYIOIIEM CIy4dae:
const int x;
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B kayecTBe 3Hau€HUS KOHCTAHTaM MOXKHO IepelaBaTh KaK OOBIYHBIC JIMTEPAIBI, TaK U
JUHAMUYECKH BBIYHCISIEMbIE 3HAYEHUS, HANpUMep, 3HAYCHHs] TEPEeMEHHbIX WM JIPYrHX
KOHCTAHT:

int a = 10;

const int b = 7;
const int d = b;
const int x = a;

OOBIYHO B KA4yeCTBE KOHCTAHT OIPCACIIAOTCA TaKHWC 3HAYCHHA, KOTOPLIC MOOJIKHBI
OCTaBaTbCA IOCTOAHHBIMH B TCUCHHEC pa6OTBI BCeH nporpaMmbl U HE MOI'YT OBITH M3MEHEHBHI.
HaHpI/IMep, CCJIM IPOrpaMMBbl BBITOJIHACT MATCMATHYCCKUC OIICpallU C UCIIOJIb30BAHUEM YUCIIa
T, TO ObUIO0 OBl OIITHMMAJIBHO OnpeaACINTG JaHHBIC 3HAUYCHUC KaK KOHCTAHTY, TaK KaK OHO BCC
paBHO B MIPUHIUIIC HCU3MCHHO:

const float pi = 3.14;

5. APUOMETHUYECKHUE OIIEPALIUN
Apudmernueckue omnepanu TPOU3BOMATCS HAA YHCIAMH. 3HAYEHUsS, KOTOpHIE
YY4acTBYIOT B OIEpallMM, Ha3bIBAIOTCS omnepaHgamu. B sa3pike nporpammupoBanus C++
apudMeTHUECKUe onepanuy OWHAPHBIMU (ITPOU3BOMSATCS HAJ ABYMS ONEpaHAaMHU) U YHAPHBIMHU
(BBITIOJIHAIOTCS HAJl OJJHUM ornepanoM). K OMHapHBIM onepanusM OTHOCAT CIEAYIOIIUE:
1. Onepanus cioXeHHS + BO3BpAIIAET CYMMY JBYX YHCEIL:

int a = 10;
int b = 7;
intc=a+b; // 17
intd=44+b; // 11

2. Omneparnys BBIYUTAHUS - BO3BPAIIAET PA3HOCTD JABYX YHCEI:

int a = 10;

int b = 7;

int c=a-b; //3
int d = 41 - b; // 34

3. Onepauml YMHOXCHUA * BO3BpaIliacT MpoOnU3BCACHUC ABYX YHUCCII:

int a = 10;
int b = 7;
int c=a *b; // 70
intd=b *5; // 35

4. Onepauml JACIICHUA / BO3BpaliacT 4aCTHOC ABYX YUCCIIL:

int a = 20;
int b = 5;
intc=a/b; // 4

double d = 22.5 / 4.5; // 5

[Tpu neneHun CTOUT OBITH BHUMATENBHBIM, TaK KaK €CIM B ONEPAlMM y4acTBYIOT JIBa
IEIbIX YHCIa, TO Pe3yibTaT MAeNeHHs OydeT OKPYINIAThCA JIO0 IEJOro 4YHcliia, Jae eCcin
pe3yibTaT npucBauBaercs nepemennoi float mim double:

double k = 10 / 4; /] 2
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std::cout << k;

UToOBI pe3ysbTaT MPeICTaBIIIT YUCIIO C MJIABAIOIICH TOUKOM, OJIMH U3 ONEPaHIOB TaKkKe
JOJIKEH MPEACTABIATh YHUCIIO C TUIaBAOIIEH TOUKOI:

double k = 10.0 / 4; // 2.5
std::cout << k;

5. Omeparus TOTyYeHHs OCTaTKa OT IEJIOUYUCIICHHOTO eneHus %0:

int a = 33;

int b = 5;

intc=a%b; //3

int d =22 % 4; // 2 (22 - 4*5 = 2)

Taxxke ecTb JBe yHapHble apu(pMETHUYECKHE OIepallM, KOTOpblEe MPOU3BOIATCA Ha
OJIHUM 4YHCIIOM: ++ (MHKpeMeHT) u -- (HekpemeHTt). Kaxpas u3 omepanuil umeer [1Be
Pa3sHOBUIHOCTU: peUKCHAs U MOCT(HUKCHAS:

6. IIpedurcHbI HHKPEMEHT.

VBennuyuBaeT 3HaYeHHE IIEPEMEHHOM Ha €JUHMIY M [OJIyYEHHBIH pe3ysbTaT
UCIOJIb3YETCS KaK 3HAYEHUE BhIpaXKeHUs ++X

int a = 8;

int b = ++a;

std::cout << a << "\n"; // 9
std::cout << b << "\n"; // 9

7. TloctuKCHBIN MHKPEMEHT.
VYBenn4MBaeT 3HaueHUe ePEMEHHOM Ha €IMHUILY, HO 3HAYCHUEM BbIpakeHus X++ Oyner
TO, KOTOPOE OBIJIO 0 YBEIHUYCHHS HA STUHHILY

int a = 8;

int b = a++;

std::cout << a << "\n"; // 9
std::cout << b << "\n"; // 8

8. TlpeduKCHBIN TEKpEMEHT.
YMeHbIIaeT 3HaueHre MePEMEHHON Ha eIMHUILY, U TIOJyYeHHOE 3HAUE€HUE HCIONIb3YeTCs
KaK 3HAYCHUE BBIPAKCHUS --X

int a 8;

int b = --3;

std::cout << a << "\n"; // 7
std::cout << b << "\n"; // 7

9. TlocTduKCHBIN JeKpPEeMEHT.
YMeHbIaeT 3HaueHHE TMEePEeMEHHOW Ha €IMHHILY, HO 3HAUYEHUEM BBIPOKEHHS X-- OyaeT
TO, KOTOPOE OBLJIO 10 YMEHBILICHHS HA eTUHUILY

int a = 8;

int b = a--;

std::cout << a << "\n"; // 7
std::cout << b << "\n"; // 8
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ApudmMeTndeckrie orepanuy BBYUCISIOTCS ciieBa HampaBo. OIHU omnepanud UMEIOT
OOJIBIINI TIPUOPHUTET YEeM JPYrue M TOITOMY BBIOIHIIOTCS BHauyane. Omepanuu B MOPSIKE
YMEHBIIICHUS TPHOPHUTETA:

1) + (MHKpEMEHT), - (IEKpPEMEHT)

2) (ymHoxeHnue), / (nenenue), % (0CTaTOK OT JACICHHMS)

3) + (cmoxeHue), - (BEIYUTAHHE)

[TpuopuTter omeparnwii cieayeT YIUTHIBATH MPHU BBIOJHEHUU HaOopa apuMeTHIeCcKuX
BBIPAKCHHUII:

int a = 8;
int b = 7;
int ¢ = a + 5 * ++b; // 48

std::cout << c;

XoTs omepanuy BBINOJNHSIOTCS CJI€Ba HAlpaBo, HO BHAadane OyJIeT BBIIOIHATHCS
orepanusi ”HKpeMeHTa ++b, KOTopas YBEIMYHUT 3HAUCHUE IMEPEMEHHON b W BO3BpaTHT €ro B
Ka4yecTBEe pe3ysbTaTa, TaK Kak 3Ta onepanus UMeeT OOJbIINN HMPUOPUTET. 3aTeM BBINOIHIETCS
YMHOXEHHUE 5 * ++b, U TOJIbKO B MOCJICHIO 0YePEe/Ib BBIMOIHICTCS CI0KeHHe & + 5 * ++b

CkoOKH TO3BOJISIOT IEPEONPEICIINTh MOPSIOK BhurciaeHuii. Hanpumep:

int a = 8;
int b = 7;
int ¢ = (a + 5) * ++b; // 104

std::cout << c;

HGCMOTpH Ha TO, 4YTO oOIcpalnusa CIOXKCHHA HUMECT MEHBIINMN IIPUOPUTCT, HO BHAYAJC
6y,[leT BBIIIOJHATBCA HWMCHHO CJIOKCHHE, a4 HC YMHOXKXCHHEC, TaK KaK oOIncpanus CJIOKCHUA
3aKJIFOUYE€HA B CKOOKH.

6. YCJIOBHBIE BbIPA’KEHUSA

VYClioBHBIE BBIpAKEHHs TPEACTAaBIIAIOT COOOW HEKOTOpPOEe YCIOBHE M BO3BpAILAIOT
3Ha4YeHHE THIa bool, To ecTh 3HaUeHue true (eciau ycioBUe HCTHHHO), 0o 3Hauenue false (eciu
ycioBHe J105)kHO). K yCIOBHBIM BBIpaKE€HHSIM OTHOCATCSI ONEpalMi OTHOLIEHUS M JIOTHYECKHe
orepanuu.

Onepanuu OTHOLIEHUSA

B sa3bike nporpammupoBanust C++ ecTh clieyrolire onepaii OTHOIEHUS:

1. Onmnepanus "paBuo" = =. Bo3Bparuaer true, ecnu 00a omnepanna passsl, u false, ecnu
OHM HE PABHBIL:

int a = 10;

int b = 4;

bool ¢ = a == b; // false
bool d = a == 10; // true

2. Omepamus "Oonbme yem" >. BosBpamraer true, eciaw TepBBId OmepaHy] OOJbIIe
BTOpOTO, U false, eciu mepBwIil onepaH MEHbIIIE BTOPOTO:

int a 10;
int b = 4;
bool c = a > b; // true

3. Onmnepamus "menpme uyem" <. Bo3pamiaer true, ecim TepBbIid ONEpaH]] MEHBIIE
BTOpOTO, U false, ecnu nmepBwIit onepana 6obIe BTOPOTO:

bool c = 1@ < 4; // false
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4. Omnepanus "mensuie win paBHO" <=. BosBpamiaer true, ecium mnepBblil onepaHj
MEHbIIIE WK paBeH Bropomy, 1 false, ecim nepBsIit onepan Gosbliie BTOporo:

bool ¢
bool d

10 <= 4; // false
10 <= 14; // true

5. Onmnepanus "Oonbine uiam paBHO" >=. BosBpamaer true, ecnu mnepBbIi onepaHf
Oonblie WK paBeH Bropomy, u false, eciu nepBblit onepan;; MeHbIIIE BTOPOTo:

bool c = 10 >= 4; // true
bool d = 1@ >= 14; // false
6. Omnepamuss "nHe paBHO" !=. BosBpamaer true, eciu TEpBBIA ONEpaHa HE pPaBEH

BTOpOMY, 1 false, eciu 06a onepana paBHbI:

bool c = 10 != 4; // true
bool d = 4 = 4; // false

OOBbIUHO Omepaluy OTHOLIEHHS IPUMEHSIOTCSA B YCIOBHBIX KOHCTPYKIMX Tuna if...else,
KOTOpBIE OyyT paCCMOTPEHBI Jajiee.

Jlorn4yeckue onepanuu

Jlormueckue ormnepanuu OOBIYHO OOBEAMHSAIOT HECKOJIBKO omnepauuil oTHomeHus. K
JIOTMYECKUM ONepalysiM OTHOCST CIIEAYIOIINE:

1. ! (onmepaums oTpuLIaHUs)

VYHapHas oneparusi, KoTopasi BO3BpallaeT true, eciu onepas] paseH false. Eciu onepany
paBeH true, onepanus Bo3Bpamaer false.

bool a = true;
bool b = la; // false
bool c =!10<5; // true

2. && (KOHBIOHKIHS, TIOTUYECKOE YMHOKEHUE)
Bosspamaer true, ecnu o0a onepanna He paBHbl false. Bo3ppamaer false, eciiu xotst Ob1
OJIMH onepaH paseH false.

bool a = true;

bool b = false;

bool ¢ = a && b; // false
bool d = a && true; // true

3. || (TM3BIOHKIMSL, JIOTUYECKOE CIIOKCHNUE)
Bo3sBpamaer true, ecnm xoTst Ob OIMH olepaH paBeH true. Bo3sparmaer false, eciim 06a
orepaHja paBHbl false.

bool a = true;
bool b = false;
bool ¢ = a || b; // true
bool d = b || false; // false

Hcnonb3yeM 0JTHOBPEMEHHO HECKOJIBKO JIOTUYECKUX ONEpaLUi U onepanuii CpaBHEHHUS:

#include <iostream>
int main()
{
bool a = -2 > 5; // false
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bool b =0 < 7; // true
bool c =10 > 5 && 7 < 11; // true
bool d = a && b || c; // true
std::cout << a << "\n"; // 0
std::cout << b << "\n"; // 1
std::cout << c << "\n"; // 1
std::cout << d << "\n"; // 1
return 0;

CrnenmyeT 00paTUTh BHUMAaHUE, YTO Ha KOHCOJIb BEIBOJIUTCS] HE HETIOCPEICTBEHHO true Uiu
false, a Mx 4KCIOBEIE SKBUBAJIEHTHI - 1 mid true u 0 g4 false.

U Taxke CTOUT yYUTHIBATh, YTO OTIEPAIIMN OTHOIICHUS UMEIOT OOJIBIINI TPUOPUTET, YeM
noruueckue onepanuu. [losromy B BeipakeHuu 10 > 5 && 7 < 11 BHavasie OyAyT BBIMOTHATHCS
noaBeIpakeHus: — omeparuu otHomenus 10 > 5u 7 < 11, a 3areM cOOCTBEHHO omeparus
JIOTHYECKOTO YMHOKEHHSI.

7. YCJIOBHBIE BBIPAKEHUSA

[ToOGuTOBBIC OIEpaIy BBIMOJIHSAIOTCS HaJ OTACIbHBIMHU pa3psaaMyd WM OUTaMU YHCE]l.
JlanHbIe orniepanuy MPoOU3BOASTCS TOJIBKO HAJl IEIBIMUA YUCTaMHU.

Onepauum caiBura

Kaxnoe nemoe 4ucio B MaMsaTH TPEACTABICHO B BHJIE OIPEACICHHOTO KOJIMYECTBa
pa3psgoB. M omepauuu caBura MO3BOJISIIOT CABHHYTH OWTOBOE IMPEACTaBICHHE YMCIA Ha
HECKOJIBKO pa3psifoB BNpaBo wiu BiaeBo. Ormepanud CABUTAa TMPUMEHSIIOTCS TOJBKO K
LIeJTIOYMCIICHHBIM onepaniaM. EcTh 1Be onepanuu:

1. << Cpauraer OuUTOBOE NPEICTABICHHWE YHWCIA, MPEICTABICHHOTO IEPBHIM
OINEpaHJIOM, BJICBO Ha OIPEJEICHHOE KOJIMYECTBO pa3ps/ioB, KOTOPOE 3aJaeTCs BTOPHIM
OTIEPAHJIOM.

2. >> CpaBuraer OMTOBOE MPECTABICHHUE YKCIA BIPABO HA OMPEAENEHHOE KOJTUYECTBO
pa3psiioB.

IIpuMeHeHue onepanui:

int a
int b

2 << 2; // 10 Ha pBa pa3pagos BneBo = 1000 - 8
16 >> 3; // 10000 Ha Tpu paspsga BnpasBo = 10 - 2

Yucno 2 B nBomyHoM mnpexacrasineHuun 10. Ecnu caBunyTs uncno 10 Ha nBa paspsaa
BIIeBO, TO ntosrydutcst 1000, 4To B 1eCATUYHON CUCTEME paBHO YHUCIIO 8.

Yucno 16 B nonunoM npexacrasiaennu 10000. Ecau casunyTh uncio 10 Ha Tpu paspsina
BIIpaBO (TpU NOCIEAHUX paspsia OTOpachIBalOTCs), TO moiayuyutcss 10, 4To B JECATUUHOMN
CUCTEME IMPEACTABIAET YNUCIO 2.

IMopa3psaanbie onepanun

ITopa3psigHble onepanuy Takke MPOBOAATCS TOJIBKO HaJl COOTBETCTBYIOIMMU pa3psiiaMu
LEJIOYHCIEHHBIX OMEePaH/I0B:

1. &: mnopaspsaHas KoHbIOHKIMS (omepamus W wnm mopaspsgHOoe yMHOXEHHE).
BosBparaer 1, ecnu 06a U3 COOTBETCTBYIOIIUX Pa3psI0B 000OUX YKcCed paBHBI 1

2. |: mopaspsaHas nu3bloHKIMS (omepanus UWJIM wnam mopaspsaHoe CIIOXKEHHE).
BosBpariaer 1, eciu XoTs Obl OIMH U3 COOTBETCTBYIOIINX pa3psAI0B 000MX YUCel paBeH 1

3. mopaspsagHoe wuckimrouatomiee MJINM. Boszepamaer 1, ecnmu TOIbKO OIMH U3
COOTBETCTBYIOUIUX pa3psiioB 000MX YKCeN paBeH |

4. ~: mopa3psIHOe OTpHULIaHUE WIM UHBepcHs. VHBepTHpYyeT Bce pas3psibl ONepaHia.
Ecnu pa3psa pasen 1, To oH craHoBuTcs paBeH 0, a eciu oH paBeH 0, TO OH MOTy4aeT 3HaAYCHHE
1.

[IpumeHeHne onepanuii:
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int a =5 | 2; // 101 | o1e = 111 - 7
int b = 6 & 2; // 110 & 010 = 18 - 2
int ¢ = 5~ 2; // 101 ~ @10 = 111 - 7
int d = ~9; // -1@

Hamnpumep, Boipaxkenue 5 | 2 paBro 7. Uucno 5 B iBoruHO# 3anucu paBro 101, a yucio 2
- 10 umu 010. CrioskuM COOTBETCTBYIOIIHE pa3psasl 00oux unces. [Ipu cinoxeHun eciu XoTst Obl
OJIMH Pa3psizi paBeH 1, To cymma o0oux pa3psnoB paBHa 1. [Toatomy moydaem:

R eOR
R R o
R oR

B urore nomydaem uucno 111, 4To B 1ecATUYHOM 3aNIMCH IPEACTABIISIET YUCIIO 7.

Bozbmem apyroe Beipaxenue 6 & 2. Yucno 6 B gBonyHoM 3anucu pasHo 110, a uncno 2
— 10 wmm 010. YMHOXHM COOTBETCTBYIOIIME pa3psaasl oboux umcen. [IpousBeneHue obOomx
pa3psnoB paBHO 1, eciiu 06a >Tux paspsiaa paBusl 1. Muaye npousBenenue pasuo 0. [lostomy
MOJTy4aeM:

® ®r
R R R
RO

[Tonyuaem uncino 010, 4TO B 1ECATUUHON CUCTEME PABHO 2.

8. OIEPAIIMU ITPUCBAUBAHUS
Onepanuy npucBaMBaHus MO3BOJSIOT MPUCBOUTH HEKOTOPOE 3HAYEHHS. JTU ONEpaluu
BBITOJIHAIOTCS HaJ ABYMs ONEPAaHJAMH, IIPUYEM JIEBBIM ONEpPaH] MOXKET IPEICTaBISATh TOJIbKO
Mo (pULIIpyeMOe UMEHOBAHHOE BbIpayKEHUE, HATIPUMED, IEPEMEHHYIO.
ba3oBas onepauus npucBauBaHUs = MO3BOJISAET IPUCBOUTH 3HAYCHHUE IIPABOIO OllepaHia
JIEBOMY OIlEpaHAy:

int x;
X =2

To ectp B naHHOM ciyyae nepeMeHHast X (J1eBblii omepaHna) OyneT MUMeTh 3HaueHHe 2
(paBbIif onepaHy).

CrouT OTMETUTb, YTO THUI 3HAUEHHs MPABOrO ONEpaH/]a HE BCErjJa MOXET COBHAIaTh C
THUIIOM JIEBOTO OIEpaH[a. B 3ToM cilyuyae KOMIMIISTOpP TbBITaeTcs IMpeoOpa3oBaTh 3HAUCHUE
IPaBOro OIepaH/ia K TUITy JIEBOI'O ONEepaH/a.

[Ipy >TOM omepanuu IPUCBAWBAHUS HMMEIOT IIPABOCTOPOHHUM IOPSAOK, TO €CTh
BBIMOJIHSAIOTCS CcrpaBa HaineBo. M, Takum o00pa3oM, MOXXHO BBINOJHATH MHOXXECTBEHHOE
NpHUCBauBaHUE:

int a, b, c;
a=>b=c-=34;

31ech CHayalla BBIYMCIIAETCS 3HAY€HHUE BBIPAKEHU ¢ = 34. 3HaueHHUe MMpaBoro ornepaHia
- 34 npucBauBaeTcsi JIeBOMy onepaHay c. Jlajmee BbIUMCIAETCS BbIpakeHHEe b = c: 3HaueHue
npaBoro omnepasja C (34) mpucBauBaercs JieBoMy omnepaHay b. W B koHue Bwluucisercs
BeIpaXXKEeHHUE & = D: 3HaYeHue mpasoro ornepanna b (34) npucBanBaeTcs JIEBOMY ONEpaHy a.

KpOMe TOro, CJICAy€T OTMCETHUTHL, YTO OICpalud IpHUCBAMBAHUA HMCIOT HanMEHBITHH
IPUOPUTET IO CPABHEHUIO C APYTMMHU THUIIAMHU OTIEepaliii, TOATOMY BBIMOJIHSIOTCS B TIOCIETHIOKO
ouepenib:
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int x;
X =3+ 5;

B cooTBercTBHM ¢ IPUOPUTETOM Oll€palvii BHaYajle BBIIOJIHAETCS BbIpaxeHue 3 + 5, u
TOJIBKO IIOTOM €70 3Ha4€HHUE IPUCBANBACTCS IEPEMEHHOMN X.

Bce ocranpHbIE onmepanuMy NPUCBAaUMBaHUA SBISIOTCSA COYETAaHUEM IIPOCTOM OIepanuu
IIPUCBaMBaHMs C JPYTUMH OIEPALUSIMHUL:

1. +=: nmpucBauBaHue nociue cioxeHusd. [IpucBauBaer jeBoMy onepany CyMMy JIEBOIO
1 mipaBoro ornepanaoB: A += B skBuBanmenTHo A=A + B

2. -=: MpUCBaWBaHUE TIOCIE BbUUTAHUS. lIpucBanBaeT JIeBOMY OmepaHAy pa3HOCTh
JIEBOTO | MpaBoro onepanaos: A -= B skBuBasienTHO A=A - B
3. *=! nmpucBauBaHuWe TIOCIe YMHOXeHHsS. lIpucBauBaeT JeBOMY OmEpaHAy

MIPOM3BEJICHUE JICBOTO U MPaBoro onepanaoB: A *= B sksuBaieHTHO A=A * B

4. /=: mpucBamBaHME TOCJE AeneHus. [IpucBanBaeT JeBOMY ONEpaHay YacTHOE JIEBOTO
u mpasoro onepanaos: A /= B sksuBanentHo A=A/ B

5. %=: mpucBamBaHue TOCIe AeJeHHSA 1O Moxymio. [IpucBamBaer jneBOMYy omepaHmy
OCTaTOK OT IEJIOYUCICHHOTO JISJICHUS JIEBOTO omepana Ha npassiid: A %= B skBuBanenTHo A =
A%B

6. <<=: mpucBamBaHUE MOCJIE CBUTA Pa3psI0B BIeBO. [I[pucBauBaeT 1eBoMy onepaHay
pe3yNbTaT CABUTa €ro OMTOBOTO MPEICTABICHHS BIEBO HA ONPEACICHHOE KOJTMUECTBO Pa3psiioB,
paBHOE 3HAYCHUIO MPpaBoro onepanaa: A <<= B skBuBajeHTHO A=A << B

7. >>=: mpucBaMBaHWE IIOCJIE CABHra pa3psaoB BIpaBo. lIpucBanBaeT JieBOMY
omepaHAy pe3ylabTaT CABUTa €ro OWTOBOrO MPEACTABICHUS BIPABO Ha OIpPEAeJICHHOE
KOJIMYECTBO Pa3psiIOB, PaBHOE 3HAUCHUIO MPABOro omepanja: A >>= B skBuBajeHTHO A = A >>
B

8. &=: mpucBamBaHWe TMOCIE TOPa3pAIHONW KOHBIOHKIMH. [IpucBamBaer seBoMYy
OmepaHAy pe3yabTaT MOPa3psSIHON KOHBIOHKIIMM €ro OUTOBOTO IMPEICTaBICHHS] C OUTOBBIM
npe/cTaBlieHneM mpaBoro onepana: A &= B skBuBaieHTHOA=A & B

9. |=: mnpucBauBaHMe TMOcCTe TOpa3psSAHON IU3BIOHKIMU. [IprcBanBaeT IneBOMY
OTIEpaHIy pe3yIbTaT TOPA3PSAIHON TUIBIOHKIIMKA €r0 OWTOBOTO MPEJCTABICHHS C OHTOBBIM
npesiCTaBIeHHEM paBoro onepanaa: A |= B sksuBaientHo A=A | B

10. *=: mpucBamBanme mocie omnepanuu uckiroudaromero WJIN. IlpucBanBaer neBomy
olepaHy pe3ynbTar onepanun uckimodaromero NJIM ero 6utoBoro npeacraBieHus ¢ OUTOBBIM
MpecTaBlIeHneM mpaBoro onepanjaa: A A= B sxBuBanenTHo A=A B

IIpumeps! onepanui:

int a = 5;

a += 10; // 15
a -= 3; // 12
a *= 2; // 24
a/=6; // 4
a <<= 4; // 64

a >= 2; // 16

9. BBOJA 1 BBIBO/I B KOHCOJIN

[To ymonmuanuio a3bik C++ HE COAEPKUT BCTPOCHHBIX CPEACTB JJISI BBOJA C KOHCOJIU U
BBIBOJIa HA KOHCONb, OJTH CPEACTBAa TMPEAOCTABISIOTCS Oubmmorekoi iostream. B Hel
OIpeleIeHbl J1Ba THUIIA: istream u ostream. istream IpeaCcTaBIIET IOTOK BBOJA, a ostream —
IMOTOK BEIBO/IA.

Boobmie cam TtepmMuH "mOTOK" B JAaHHOM Cllydae MPEACTABISET MOCIEI0BATEILHOCTH
CHMBOJIOB, KOTOpasl 3allMCHIBAETCS HA YCTPOKWCTBO BBOJA-BBIBOJIA UJIM CUUTHIBAETCS C Hero. M B
JTAaHHOM CJIy4ae IMoJ] yCTPOKWCTBOM BBOJIa-BhIBOJA PACCMATPUBAETCS KOHCOJIb.

20



JIns 3amucy WM BBIBOJA CHMBOJIOB HAa KOHCOJIb HMPUMEHSIETCS OOBEKT cout, KOTOPBIH
IPENCTABIISICT TUI Ostream. A JUIsl YTEHHS ¢ KOHCOJIU UCTIONB3YeTCsl 00BEKT Cin

Jlisi MCHoib30BaHUS OSTHX OOBEKTOB B Hayallo HMCXOAHOro (aiina HeoOXoauMo
MOAKIIOYUTE OMOIMOTEKY 10stream:

#include <iostream>

BreiBoa Ha KOHCOJIL

Jlist BBIBOJIa HA KOHCOJIb MPUMEHSIETCSl omeparop <<. DTOT orepaTop MOJy4aeT JjBa
onepanja. JIeBblil onepana npeacTaBisieT 0ObEKT TUIA ostream, B JAaHHOM ciiydae 00beKT cout.
A mpaBbIi oniepaH]l — 3HAaYEHUE, KOTOPOE HAJI0 BHIBECTH HA KOHCOJIb.

Tak kak omeparop << BO3BpallaeT JIEBBIA ONEpaHJ — cout, TO C MOMOILIBIO LEMOYKH
OIepaToOpOB MBI MOYKEM II€pelaTh Ha KOHCOJIb HECKOJIbKO 3HaueHuil. Hampumep, omnpenenum
MIPOCTEUIIYIO TPOrpaMMy BBIBOJIA HA KOHCOJIb!

#include <iostream>

int main()

{
int age = 33;
double weight = 81.23;
std::cout << "Name: "
std::cout << "Age:
std::cout << "Weight:
return 0;

<< "Tom" << "\n";
<< age << std::endl;
" << weight << std::endl;

KoHCOIBHBIN BBIBOJ TPOrPaMMBI:

Name: Tom
Age: 33
Weight: 81.23

Omneparopy << mepenaroTcsi pa3jiMyHble 3HAYEHUS — CTPOKH, 3HAUCHHs INEPEMEHHBIX,
KOTOPBIE BEIBOJSTCS HA KOHCOJTb.

Ctpokn  MOTryT  cojepkaTb  YNPABJISIOIIME  IOCIEA0BAaTENbHOCTH,  KOTOpbBIE
UHTEPIIPETUPYIOTCS  ONpEJCIeHHbIM  oOpa3om. Hampumep, mocienoBatenapHocts  "\N"
UHTEPIpPETHpPYETCs] Kak TMepeBOJ Ha HOBYIO CTpoKy. W3 Jpyrux  ymnpaBisroux
TIOCJICIOBATEILHOCTEH TaK)Ke Hepeako yrnotpednsiercs "\t", xkoropas WHTEpHpETUPYETCS Kak
TaOyIsALus.

Taxxe 1enouky omepaTopoB << MOXHO 3aBepuiaTh 3HaueHueM std:iendl, koTopoe
BBI3BIBAET MEPEBOJ HA HOBYIO CTPOKY M cOpoc Oydepa. Ilpu BeIBOAE B MOTOK JaHHBIE BHayalle
nomerniaroTcs B Oydep. U copoc Oydepa rapantupyer, 4To Bce NepedaHHbIC IJisi BBIBOJA Ha
KOHCOJIb JJaHHBbIE HEME/UIEHHO OYAYT BBIBE/IEHBI HAa KOHCOJIb.

BBoa ¢ xoHCoIN

JUisi CUMTBHIBaHUS C KOHCOJM J@HHBIX TPUMEHSETCSl OIlepaTrop BBOAA >>, KOTOPBIH
NpUHUMAET JABa omnepaHna. JleBwlil omepaH] mpeacTaBisieT OOBEKT Tuma istream (B JaHHOM
ciyyae OOBEKT cin), C KOTOPOr'o MPOM3BOJUTCSA CUUTHIBAHHE, a MPAaBbIi omepaH] - OOBEKT, B
KOTOPBII CYNTHIBAIOTCS JAHHEIE.

Hanpumep, cuntaem 1aHHbIE C KOHCOJIH:

#tinclude <iostream>

int main()

{

int age;
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double weight;

std::cout << "Input age: ";
std::cin >> age;

std::cout << "Input weight: ";
std::cin >> weight;
std::cout << "Your age:
return 0;

<< age << "\t your weight: << weight << std::endl;

3nmeck mocie NpUITAIeHHH K BBOAY INporpaMMa OXHIAeT BBOJA 3HAYCHUH UIs
NepeMEeHHbIX age u weight.
[Tpumep paGoTHI IPOrpaMMBIL:

Input age: 32
Input weight: 67.45
Your age: 32 your weight: 67.45

CrouT OTMETHUTB, YTO TAK ONEPATOP BBOJA B MEPBOM ciiydae OyneT J00aBIsATh JaHHBIC B
CJIOYHMCIICHHYIO MEPEMEHHYIO age, TO OH OXHIAeT BBOAA 4ucCia. B ciaydae ¢ mepeMeHHOM
weight omeparop BBOJa OXHIAET APOOHOE YHCIIO, MPUYEM pa3IeiIUTeNIeM IEIOH U IpOoOHON
YacTH JIOJDKHA OBITh TOYKA. [103TOMY MBI HE MOXKEM BBECTH JIOObIC 3HAYCHHs, Hampumep,
CTpokH. B 3TOM ciiydyae mporpaMmma MOKET BbIIaTh HEKOPPEKTHBIN pe3yJibTar.

Omepartop BBOJa >> BO3BpAILAET JICBBIA OMEpaHa - 00BEKT Cin, MOITOMY MbI MOXEM I10
LCIMMOYKE CUUTBIBATH JAHHBIC B Pa3JIMYHBIC ICPCMCHHBIC:

#include <iostream>

int main()

{
int age;
double weight;
std::cout << "Input age: ";
std::cin >> age >> weight;
std::cout << "Your age: "
return 0;

<< age << "\t your weight: << weight << std::endl;

ITpumep paboThI IPOrpaMMBbIL:

Input age: 32 67.45
Your age: 32 your weight: 67.45

Ilocne BBOga OZHOrO W3 3HAYECHUM HAIO 6yz[eT BBCCTH np06eJ1 H 3aTCM BBOJHTDH
CICOYIOICC 3HAYCHUC.

10. YCJIOBHBIE KOHCTPYKIIUHU
VY cnoBHBIE KOHCTPYKIIMH HAMPABIIIOT X0 IPOTPAMMBI 110 OJTHOMY U3 BO3MOXKHBIX ITyTeH
B 3aBUCUMOCTH OT YCJIOBHSL.
Koncrpykuus if
Konctpykuus if mpoBepsieTr HCTHHHOCTD YCJIOBUS, M €CJIM OHO UCTUHHO, BBIIOJIHSIET OJIOK
WHCTPYKIUH. DTOT OlepaTop UMEET CISAYIONIYIO COKpaAIEHHYIO (hOpMYy:

if (ycnosue)

{
}

UHCTPYKLUMUK;
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B KauecTBE YCJIOBHS HCIIOIb30BATHCS YCIIOBHOE BbIpaXXEHHE, KOTOpOe
Bo3Bpamiaer true uiu false. Ecnu ycioBue Bo3Bpamiaer true, TO BBIIOJIHSIOTCS IOCIEIYIOLIHE
WHCTPYKIIMH, KOTOpbie BXOIAT B Oyok if. Ecnu ycnoBue BosBpamaet false, To mociemyromniue
WHCTPYKIIMU HE BBIMOJIHAIOTCS. BIIOK MHCTPYKITNIA 3aKiIr09aeTcs B (PUTypHBIC CKOOKH.

Hanpuwmep:

#include <iostream>

int main()
{
int x = 60;
if(x > 50)
{
std::cout << "x is greater than 50 \n";
}
if(x < 30)
{
std::cout << "x is less than 30 \n";
}

std::cout << "End of Program" << "\n";
return 0;

31ech onpeneNneHsl 1B YCIOBHBIX KOHCTPYKIUH if. OHM mpoBepsAT OOJbIIEe WM MEHBIIIE
3HA4YEeHUE IMEePEeMEHHOW X, 4YeM OIpe/lelIeHHOe 3HadeHue. B kauecTBe HMHCTPYKIMM B 00OMX
CJIydasiX BBITIOJHSETCS BBIBOJI HEKOTOPOU CTPOKH Ha KOHCOJIb.

B nepBoM ciywae X > 50 ycioBHe HMCTUHHO, TaK KaK 3HAu€HUE IEPEMEHHOM X
JeHCTBUTENBbHO OoJbie 50, MO3TOMY 3TO YCJIOBHE BO3BpATHUT true, W, CJ€IOBaTeIbHO, OyAyT
BBITOJIHATCS] MHCTPYKIMH, KOTOPbIE BXOJAT B 0JI0K if.

Bo Bropom ciywae omepaunms otHomeHus X < 30 Bo3BparuT false, Tak kak ycioBue
JIOKHO, MO3TOMY MOCIEAYIOUMHA OJOK MHCTPYKLUI BBINONHATHCS He Oyner. B urtore mpu
3aIrycKe MporpamMMbl BBIBOJI KOHCOJIHM OY/IET BBITIISETH CIEIYIONIIM 00pa3oM:

x greater than 50
End of Program

Tak>ke MBI MOKEM HCIOJB30BaTh MOJHYIO (POpMY KOHCTPYKIHH if, KOTOpas BKJIIOYAET
orneparop else:

if(BblpaxeHue_ycnoBua)
MHCTPYKUMA_1

else
MHCTPYKUMA_2

Ilocne omepartopa else MBI MOXEM ONpeAEIUTh HAOOp WHCTPYKUUH, KOTOpBIE
BBITIOJIHSIOTCS, €CJIN yclioBUeE B oneparope if BozBpaiaer false. To ecTh eciu yciaoBUe HCTUHHO,
BBITOJIHSAIOTCS MHCTPYKLUMHU Tocie omeparopa if, a ecim 3To BBIpaKEHHE JIOXKHO, TO
BBITNOJHSIOTCS MHCTPYKIMH I1OCJe oneparopa else.

int x = 50;
if(x > 60)

std::cout << "x is greater than 60 \n";
else

std::cout << "x is less or equal 60 \n";
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B nmannoMm cnyuae ycioBue X > 60 mokHO, TO €cTh Bo3BpamiaeT false, moatomy Oyzaer
BBHITIONHATHCS 070k else. M B uTore Ha KOHCOIbL OymeT BbIBeAeHA cTpoka "X is less or equal 60
\n".

Opnnako Hepenko Hago 00paboTaTh HE JBa BO3MOMKHBIX albTEPHATHBHBIX BapuaHTa, a
ropazno Oonbiie. Hampumep, B ciiydae BbIIIE MOXHO HACYUTATh TPU YCJIOBUS: NEpEeMEHHas X
MoxeT ObITh Ooubiie 60, menbie 60 u paBHa 60. s MPOBEPKH ANBTEPHATHBHBIX YCIOBHI MBI

MOJKEM BBOIWTH BhIpaskenus else if:

int x = 60;
if(x > 60)
{
std::cout << "x is greater than 60 \n";
}
else if (x < 60)
{
std::cout << "x is less than 60 \n";
}
else
{
std::cout << "x is equal 60 \n";
}

To ecTh B TaHHOM ciTy4ae MBI TIOJTy4aeM TPU BETKU PA3BUTHUS COOBITHUN B TIpOrpamMMe.
Eciu B Onoke if wnu else unmu else-if HEoOXOOUMO BBIMOJHUTH TOJIBKO OJHY
HUHCTPYKIUIO, TO (PUTYpHBIE CKOOKU MOYKHO OIYCTHTH:

int x = 60;

if(x > 60)

std::cout << "x is greater than 60 \n";
else if (x < 60)

std::cout << "x is less than 60 \n";
else

std::cout << "x is equal 60 \n";

Koncrpykuus switch
Hpyryro bopmy OpraHu3aIuu BETBJICHUS IporpaMm IIPENCTaBIISET
KOHCTpyKIus switch...case. OHa umeer cienyrormryio popmy:

switch(BblpaxeHue)

{

case KOHCTaHTa_1l: uHCcTpyKuuMn_1;
case KOHCTaHTa_2: WHCTpyKUuKn_2;

default: wuHcTpykuum;

[Mocne kmrodeBoro ciaoBa SWItCh B ckoOkax MIET CpaBHMBAacMOE BBIpAXKCHHE. 3HAUCHHE
ATOTO BBIPAXKEHMS MOCIENI0BATEIbHO CPAaBHUBAETCS CO 3HAUYEHUSMH IOcie omeparopa case. U
€CJIM COBMAaJIeHHE OyIeT HaIEHO, TO Oy/IeT BHITIOJIHSTHCS ONPEIETICHHBINA OJIOK case.

B konne xoHcTpykiuu switch moxer croars Onok default. O HeoOs3aTenen u
BBITIOJTHSICTCSI B TOM CIlydae, €CJId 3Ha4deHHWe Tocie switch He COOTBETCTBYET HU OJHOMY M3
omneparopos case. Hanpumep:

#tinclude <iostream>
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int main()

{
int x = 2;
switch(x)
{
case 1:
std::cout << "x = 1" << "\n";
break;
case 2:
std::cout << "x = 2" << "\n";
break;
case 3:
std::cout << "x = 3" << "\n";
break;
default:
std::cout << "x is undefined" << "\n";
break;
}
return 0;
}

Uro0Obl n30exaTh BBIMOJHECHUS IMOCICTYIOMUX OJI0OKOB case/default, B KoHIle KakI0ro
610ka craButcs oneparop break. To ecTh B JaHHOM ciiy4ae OyIeT BBITOIHATHCS OTIEPATOP

case 2:
std::cout << "x = 2" << "\n";
break;

[Tocne BemonHeHus oneparopa break mpousoiaeT BHIXOA U3 KOHCTpYKIUH switch..case,
Y OCTaJIbHBIC OIEPATOPBI case OyayT MPOUrHOpUpoBaHbl. [103TOMY Ha KOHCOJIb Oy/IEeT BhIBEICHA
CIIeTyIOIasi CTPOKa

CTouT OTMETUTH BaXKHOCTh MCTOJIB30BaHus oneparopa break. Eciu MbI ero He ykakem B
O5oke case, TO Mocje 3TOro OJOKa BBHIMOJIHEHHE MEpeHsieT K clenymoleMy OJIOKy case.
Hanpumep, yoepem u3 npeasiayiiero npuMepa Bce oneparopsl break:

#include <iostream>

int main()
{
int x = 2;
switch(x)
{
case 1:
std::cout << "x = 1" << "\n";
case 2:
std::cout << "x = 2" << "\n";
case 3:
std::cout << "x = 3" << "\n";
default:
std::cout << "x is undefined" << "\n";
}
return 0;
}

B »TOM ciiydae onsAth ke OyJeT BBIIOJIHATHCS ONEpaTrop case 2:, Tak KakK MepeMeHHas
x=2. OfHaKo TaKk Kak 3TOT OJIOK case He 3aBeplIaeTcsi oneparopoM break, To mocie ero
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3aBepIueHus OyJeT BBIIOJIHATHCA HAO0Op MHCTPYKLUH Tocie Case 3: gaxke HeCMOTps Ha TO, UTO
MepEMEHHAas X 0 MpeKHEMY paBHA 2. B UTOre Mbl MOJY4YHM CIEAYIONIUNA KOHCOJIbHBIN BBIBOJL;

X =2
=3
X is undefined

X

TepHapHblii onepaTop
TepHapHblii onepaTop ?: HO3BOJSIET COKPATUTh ONPEACTICHHUE MPOCTEHIINX YCIOBHBIX
KOHCTPYKIUH 1f 1 IMeeT creayronyo GopMmy:

[nepBbii onepaHp - ycnoBue] ? [BTopoW onepaHa] : [TpeTuit onepaHA]

Omneparop HCIONB3YyeT cpa3y TpH omepaHia. B 3aBUCMMOCTH OT yCJOBUS TEpPHAPHBIH
orepaTop BO3BpalllaeT BTOPOW WM TPETHH OMepaHi: €CId YCIOBHE paBHO true (TO ecTb
WCTUHHO), TO BO3BpAIIACTCS BTOPOW OIEPaH]I; €CIU yclIoBHe paBHO false (TO eCTh JIOXKHO), TO
Tpetuil. Hampumep:

#include <iostream>

int main()
{
setlocale(LC_ALL, "");
int x = 5;
int y = 3;
char sign;

std::cout << "BBeauTe 3Hak onepauumn: ";
std::cin >> sign;

int result = sign=="+"?X + y:Xx - y;
std::cout << "PesynbTaT: " << result << "\n";
return 9;

B nmanHOM citydae MpoOW3BOAMTCS BBOJ 3HAKA OTEpAIMU. 3AECh pPe3ylbTaTOM TePHAPHOH
oriepaiuu sBisgeTcs nepeMeHHas result. U ecnu mepeMenHas sign comepuT 3Hak "+", To result
OyzeT paBHO BTOpOMY orepanay — (x+y). Muade result Oyaet paBHO TpeThbeMy ONEpaHy.

11. IUKJIbI
JIns  BBINOJIHEHUS HEKOTOPBIX JEHCTBUM MHOXECTBO pa3 B 3aBUCUMOCTH OT
ONPENIETIEHHOTO YCIOBUS HCIONBb3YIOTCA LUKIBL. B si3pike CH+ uMeEOTCd ClaeAyrolue BHUAbI
IUKJIOB:

1) for

2) while

3) do...while
Huka while

[{uxs while BbITIONHSIET HEKOTOPBIN KOJA, TMOKa €ro YCJIOBHE HWCTHHHO, TO €CTh
Bo3Bpaiaer true. OH uMeeT cieyrolee GpopManbHOE ONpeeieHHeE:

while(ycnosue)

// BbiNoJHAEMble AehCcTBuUA

[Mocne xmoueBoro cimoBa While B ckoOkax HIET YCIOBHOE BBIPAKCHHE, KOTOPOE
Bo3Bpamlaer true win false. 3aremM B (urypHseix ckoOkax HJET HaOOp MHCTPYKIHH, KOTOpbIE
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COCTaBJISAIOT TEJO LUKJIa. M moka ycioBue BO3BpalaeT true, Oy1yT BHIIOIHATHCS MHCTPYKIMH B
TeJe IUKJIA.
Hanpumep, BeiBeieM KBapathl uncen ot 1 10 9:

#include <iostream>

int main()
{
int i = 1;
while(i < 10)
{
std::cout << i << ™ * " < i< " ="x<i* i<« std::endl;
i++;
}
return 0;
}

3nech moka ycioBue i < 10 ucTuHHO, OymeT BBIMOJHATHCS UK while, B KoTOpoM
BBIBOJIMTCSI HA KOHCOJIb KBJIpaT YKciia © MNHKPEMEHTUPYETCS TIepEMEHHas 1. B kakoi-To MOMEHT
nepemenHas 1 ysenuuutes 10 10, yeiaosue i < 10 BozBparut false, v UK 3aBEPIINATCSL.
KOHCOIBHBIH BBIBOJI TPOIPAMMBI:

1*1=1
22 =4
3*3=09
4 * 4 =16
5*5 =25
6 * 6 =36
7 *7 =49
8 * 8 = 64
9 *9 =281

Kaxnplil oTienbHbIN NPoXo IMKIA Ha3blBaeTcs urepauueil. To ecTh B mpumepe BhIIIe
Ob110 9 uTepanuii.
Ecnu nuki cogep XUt oJJHy HHCTPYKIUIO, TO (PUTypHBbIE CKOOKH MOKHO OITYCTUTB:

int i = o;
while(++i < 10)
std::cout << i << " *

<< 1 <« = << 1 * i << std::endl;

Huxka for
ukn for umeer cnenyroiee GopMaabHOE OMpeesIeHUE:

for (BblpaxeHue_1; BblpaxeHue_2; BblpaxeHue_3)

{
¥

// Teno uukna

BbipaxeHue_1 BBIMTOJIHACTCSA OAMH pa3 MpH HadaJac BBINOJHCHUS IHUKJIA M NPEACTABISICT
YCTAaHOBKY HaYaJIbHBIX YCHOBHﬁ, KakK IIpaBUJIO, 3TO MHUIHUATINU3AUA CUHCTUUKOB — CIICIHIUAJIBHBIX
MNEPEMCHHBIX, KOTOPBIC UCITOJIB3YIOTCA JIs1 KOHTPOJIA 3a IIUKJIOM.

BblpaxeHue_2 MNpeaACTaBJIAACT YCIOBUC, IIPU CO6J’IIO,Z[CHI/II/I KOTOPOI'0 BBINIOJHACTCA HHUKIIL.
Kaxk IMpaBUJIO, B KAYCCTBEC YCIIOBUSA MCIIOJIB3YCTCA OICpalusd CpaBHCHHA, U €CJIIM OHA BO3BpaIllacT
HCHYJICBOC 3HAUCHUC (TO €CTh YCJIOBUC I/ICTI/IHHO), TO BBIIIOJHACTCA TCEJIO0 ILHKIIA, a 3aTCM
BBIYHCIISIETCS BblpaxeHue_3.

BblpaxeHue_3 3aJ1a€T U3MCHCHHEC nmapaMeTpoB HHKJIA, HEPECAKO 3JCChb IMPOUCXOAUT
YBECIMYCHNUC CYCTYNKOB IMKJIA HA CAUHUILY.
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Hanpuwmep, nepenuiieM nmporpaMmy 1o BbIBOY KBaJIpaTOB YKCEN C MOMOIIbIO K for:

#include <iostream>

int main()
{
for(int i =1; i < 10; i++)
{
std::cout << i << ™ * " << i< " ="«<i*i«<< std::endl;
¥
return 0;
¥
IlepBas yacTh 00BsABIACHMS HUKIa — INt | = 1 — co3maeT ¥ MHUIUATU3UPYET CUCTUHK I.

@DakTUYECKH ITO TO K€ CaMO€, YTO W OOBSBICHHEC U MHUIMANIW3AIMS NepeMeHHO#. CyeTdnk
HEeo0s3aTeNIbHO JODKEH MPEACTABIATh TN int. DTO MOXeT OBITh W JPYrod YHCIOBOW THI,
Hanpumep, float. Y nepen BbInoIHEHHEM LIMKJIA €T0 3HAUE€HUE OYyJeT paBHO 1.

Bropast wacte — ycioBue, pu KOTOPOM OYZET BBHINOJHATHCSA LUKI. B naHHOM ciydae
IIUKJI Oy/IeT BHIMOTHATHCS, ITOKa TIepeMeHHas 1 He ctaHeT paBHa 10.

W TpeThs yacTh — mpupalieHne cyeTynka Ha eauHuny. OmnsaTh jke HaM HeoOs3aTeIbHO
yBEJIMYMBATh HAa €AMHUIY. MOXHO yMEHBIIATH: i--. MOXXHO M3MEHATh Ha JPYroe 3HAYCHUE:
i+=2.

B wurore Onok mmkia cpaboraer 9 pas, moka mepemMeHHas i He crtaHer paBHa 10. U
Ka)XJbIH pa3 3TO 3HaueHHe OyJeT yBenuuuBaThes Ha 1. M mo cyTH MBI MOJTYYUM TOT XK€ CaMblid
pe3yabTar, uTo U B ciiydae ¢ rukiom while:

]
o AR

OWoONOUTEA WN PR
* K K K X X X X ¥
OWoONOUTEA WN PR

U}

N

U

Heo0Os3arensHo YKa3bIBaTb BCC TPHU BBIPAKCHUS B OIIPEACIICHUN LUKIIA, MBI MOXKEM OJHO
HJIN OaXXKE BCC U3 HUX OIIYCTUTh!:

int i = 1;
for(; i < 10;)
{

std::cout << 1 << " * " << i« = << 1 * i << std::endl;
i++;

@opMaJIbHO ONPEJEIIEHNE LIMKJIA OCTAJIOCh TEM JKE€, TOJBKO TENEpbh NEPBOE U TPEThE
BBIpQXEHHUSI B ONpelesieHnd Lukiaa orcyTctByroT: for (; 1 < 10;). IlepemeHHas-cueTdnk
oInpezesieHa U MHULMAJIU3UPOBaHa BHE IUKIIA, & €€ MPUPALLEHUE IPOUCXOIUT B CAMOM ILIUKIJIE.

MosxHO onpenensTh BIOKEeHHbIe IUKIIbI. Hampumep, BriBe1eM TaOIUIy YMHOXKEHHUS:

#include <iostream>

int main()

{
for (int i=1; i < 10; i++)

{
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for(int j = 1; j < 10; j++)

{
std::cout << i * j << "\t";
¥
std::cout << std::endl;
¥
return 0;
¥
Muxa do

B mukiie do cHavana BeIMOMHAETCS KO IIMKJIA, @ TOTOM IPOUCXOIUT IIPOBEPKA YCIOBUS B
uHcTpykuuu while. M moka 3T0 ycioBHe UCTUHHO, TO €CTh HE paBHO 0, TO IUKI MOBTOPSETCS.
dopmanpHOE OnpeieIeH e IUKIIA:

do
{

UHCTpYKLMK

while(ycnoBue);
Hampuwmep:

#include <iostream>

int main()

{
int i = 6;
do
{

std::cout << i << std::endl;
i--3

}

while(i>0);

return 0;

31ech Ko MKIa cpaboTaet 6 pa3, moka 1 He CTAaHET PaBHBIM HYIIIO.

Ho BaxxHO OTMETUTH, YTO LMKI dO TrapaHTUpYeT XOTs Obl OJHOKPATHOE BBHIMOJIHEHUE
NeicTBUH, Jaxke eciy yciaoBue B MHCTpyKuuu while He Oyner uctuHHO. TO €CTh MBI MOXEM
HalMcaTh:

int i = -1;

do

{
std::cout << i << std::endl;
i--3

}

while(i>0);

}

Xots y Hac nepeMeHHas 1 MeHblie 0, UK BCe PaBHO OJHMH Pa3 BHITIOTHUTCS.

Omnepartopsl continue u break

Nuorna Bo3HUKaET HEOOXOUMOCTh BBIMTH M3 IIMKJIA JI0 €T0 3aBepileHus. B aTom crmyuae
MO>KHO BOCITOJIB30BaThcs onepaTopom break. Hampumep:

#include <iostream>

int main()
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int i = 1;
for (5 5 )
{

std::cout << i << " * " < i< " ="x<i* i<« std::endl;
i++;
if (i > 9) break;

}

return 0;

31ech Korja 3HaYeHUE MEPEeMEHHOH 1 mocTurHeT 10, OCyIIECTBISeTCS BBIXO U3 LUKIIA C
MOMOIIIBIO orepaTopa break.

B otimnuue ot omneparopa break, omeparop continue mpou3BOIUT MEPEXOa K CIEAYIOIICH
utepanuu. HampuMep, HaM Haj0 MOCYHUTATh CYMMY TOJBKO HEYETHBIX YHCEI U3 HEKOTOPOTro
JAana3oHa:

#include <iostream>
int main()
{
int result = 0;
for (int i=0; i<10; i++)

{
if (i % 2 == @) continue;
result +=i;
}
std::cout << "result = " << result << std::endl; // 25
return 0;

Yro0k! Y3HaTb, YETHOC JIKN YUCJI0, MBI ITOJIY4aEeM OCTATOK OT HECJIOYMUCICHHOTO ACJICHUA HA
2, H C€CJIM OH paBCH O, TO C IIOMOIIBIO OoIIepaTopa continue MNePexXoauM K cnez[y}omeﬁ UTcpanuu
UKIa. A €CIIM YHCIIO HEYCTHOC, TO CKJIaAbIBAEM €10 C OCTAJIbHBIMHW HCYCTHBIMHA YK CJIaMHU.

12. BATAHUA 111 CAMOCTOATEJBbHOM PABOTBI

JInHeliHbIe MPOrpaMMbl

1. Haiitu Maccy X JUTPOB MOJIOKA, €CIIM MU3BECTHO, YTO IJIOTHOCTH Mojioka p = 1030
K/,

2. OOwem nunuHApa paBeH V, a miuomaabr ocHoBanus — S. KakoBa BbicoTa nunuuapa H?

3. Hammcarp mporpaMmy BBIYHCIIEHUSI CTOMMOCTH TIOKYIIKH, COCTOSIIEH U3 HECKOIBKUX
TeTpaael u kapanaameil. I3BHe BBosATCS 1leHa ogHOU TeTpaau Ct u konudectBo TeTpazeit Kt, a
Tarke 1eHa kapanaamia Ck u konmudectBo kapanmamen KK.

4. Haiitn mnomans paBHOOOYHON Tpamelnud C OCHOBaHUSAMH @ W D u yriom mpu
00JIbIIEM OCHOBAHUHU PABHBIM X.

5. CocraBuTh mporpamMMy, KOTOpas TIOMEHseT MeCTaMU 3Ha4eHUs BBEJIECHHBIX
NIEPEMEHHBIX X 1 Y-

a) UCIOJIb3Ys JOMOTHUTEIbHYIO IEPEMEHHYIO;
0) He UCTIOJB3Ys AOMOJHUTEIBHON TEpEMEHHOM.

6. CocrtaBuTh mpOrpamMMy, KOTOpas TIOMEHSeT MeCTaMHU 3HAYeHHs BBEJACHHBIX
NEPEMEHHBIX X, Y, Z TakK, 4ToOBl B TIEPEMEHHOHN X OKa3aJloCh 3HAYEHUE IEPEeMEHHOU Y, B y —
3Ha4YEHUE NEPEMEHHOH Z, a B Z — IpeXKHee 3HaueHHe ePEMEHHOM X:

a) UCTIONB3YS JOMOTHUTEIBHYIO IIEPEMEHHYIO;
0) He UCTIOJIB3Ysl TOTIOTHUTEIHHON TEPEMEHHOM.

7. CocraBUTh IpOrpamMMy MepeBoa eIUHUIL u3MepeHust (cM. Tadm.1.1):
a) KAJIOTPAaMMOB B TTY/bI, GYHTHI, JTOTHI, 30JI0THHKH;
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0) METpOB B BEPCTHI, Ca’ke€HH, (DyThI, apIINHBI,
B) JIUTPOB B OOYKH, Beapa, MTOPHI, OYTHIIKH, YAPKH.

Tabnuna 1.1
Pycckas cucrema mep
Mepsl Macchl (Beca)
1 myn =40 ¢yaTOB 0,016 T=0,164 11=16,3805 kr
1 yuTt = 32 nota = 96 30JOTHHKOB 0,410 xr =409,512 1
1 noT = 3 30JI0THHKA 12,7973 r
1 3010THHK 426575
Mepb! 1JIHBI
1 Muns = 7 Beper 7,4676 xm
1 Bepcta = 500 caxxeHei 1,0668 kM
1 caxxenp = 3 apmmna = 7 ¢pyTOB 2,1336 m
1 apmiun = 16 BepiikoB 0,711 m=71,120 cm
1 Bepiok 4,445 cm = 44,45 mm
1 dyT = 12 mroiimoB 0,305 m=30,48 c™m
1 aroiim 2,540 cMm = 25,4 MM
Mepbl eMKOCTH (/151 )KUJIKOCTH)
1 6ouka = 40 Benep 4, 920 ri1 (reKTaJIuTpOB)
1 Beapo = 10 mrodoB = 20 OyTHIIOK 1,2299 nxn = 12,2994 n
1 mrod = 10 yapok 1,230
1 yapka 0,123 nn
1 GyThuIKa 0,615 n

IIporpammsI ¢ BeTBJIeHHEM

1. Jlassl yncna @, b, c. IIpoBepuTh, BHIOIHSACTCS JIM HepaBeHCTBO & < b < C. BriBecTH
00 3TOM cooOl11IeHueE.

2. JlaHbl TpH [EHCTBUTEIBbHBIX uHWcia @, b, C. BbiOparb W3 HHX Te, KOTOpbIE
npuHaiexkar uaTepsany (1, 3).

3. Jlaubl yncna X, Y (X #Y). MeHblllee U3 HUX 3aMEHHUTH MOTYCYMMOM, a OoJIbIiee — UX
YABOECHHBIM MPOU3BEICHUEM.

4. BbICHUTB, CYyLIECTBYET JIM TPEYTOJbHUK C JJIMHAMU CTOPOH X, Y, Z (B TPEyroJbHUKE
00JIbI1Iast CTOPOHA MEHBIIIE CYMMBI JIBYX JPYTUX CTOPOH).

5. Ha oxpyxHocTu ¢ IEeHTpoM B Touke (Xo,Yo) 3a/laHa yra ¢ KOOpJMHAaTaMH1 HadyaJIbHON
(Xn, Yn) ¥ KOHEYHOM (Xk, Yk) ToueKk. OmpenenuTh HOMEpa YEeTBEpTeH OKPYKHOCTH, B KOTOPBIX
HAXOJATCS HayalbHAsl U KOHEYHAasi TOUKH.

6. Jlamel pgelicTBUTENbHBIE YHUCIA X1, X2, X3, Y1, Y2, Y3. BBIACHUTH, sBIseTCSs U
TPEYTOJbHUK C BepmuHaMu (X1, Y1), (X2, Y2), (X3, Y3) MPSIMOYTOJIbHBIM?

7. JIns nATUYTONbHHKA, 33JaHHOTO KOOPJMHATAMU CBOMX BEPIINH, HAUTH HAUOOIBIIIYIO
Y HAaMEHbIIIYIO0 CTOPOHBI.

8. Hamucare mporpammy BBIYHCIEHUS TUIOMIAAM KoibIla. M3BHE BBOAATCS pagnyc
KOJIbIIA U paJinyc OTBepcTUs. B mporpamme npeaycMoTpeTs MPOBEPKY MPaBUIBHOCTH BBOJUMBIX
JTAHHBIX (paJnyChl MOJIOKHUTEIBHBI, IPUUEM PaJInyC KOJblia O0JIbIIE paguyca OTBEPCTHS).

9. Hanwmcarp mporpammy, KOTOpast 3alpaninBaeT y MOJIb30BaTeNs] HOMEp JHS HElelu U
BBIBOJUT Ha3BaHUE JTHS HENIEIH.

10. Hammcarp mporpammy, KOTOpasi 3ampalinBaeT y MoJIb30BaTeNsi HOMEp MecsIa U 3aTeM
BBIBOJIUT COOTBETCTBYIOIIEEe Ha3BaHUE BpeMeHHU roaa. Eciu BBoguTcs HegomycTumoe yucio (<1
Wi >12), 10KHO MOSBUTHCS COOOIIIEHNE «OMMOKa BBOJAY.

[Hukanyeckue MporpaMmbl

1. Jlns 3a1aHHOTO HATYPaJbHOTO YKCIIA N pacCuuTaTh CyMMYy (X BBOIAMTCS M3BHE):
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COS X + CoS X2 + ¢os X5 +... + cos X".
2. Jlist 3aJaHHOTO HATYpPaJIbHOTO YKClia N PACCYMTATh CYMMY M CPaBHUTH CO 3HAYEHHUEM

1+2+3+..+n; y=n(n+ 1)/2.

3. Jns 3aAaHHOTO HATYpaJbHOTO YKCIIa N paccuuTarh BenuuuHy Nl!

il 1-3-5-...-n, ecmu n—Heuemnoe
" 12-4-6-...-n,  ecnu n—uemnoe

4, Hamucare mporpamMmy, KOTopas BBIBOAUT TaOnuiy (2X6) cTerneHel IBOWKHA OT
HYJICBOM J0 OJUHHA/IIATON CTCTICHH.

5. Bpmuumcnute K — KOJIMYECTBO TOYEK C  LIETOYUCICHHBIMH  KOOPIWHATAMU,
MOMAJIAIONTNX B KPYT paguyca R ¢ eHTpoM B Hauasae KOOPIMHAT.

6. Ilycte mano HarypanpHOe ymciio N. Haligute nepoe uncino dubonaduu, Oosblie
3aJ1aHHOTO N.

7. BprumciuTh A8 3aJlaHHOTO X CyMMY BHJIA: X— X2 + X33 — x4 +... ¢ 3aJaHHOUI
TOYHOCTBIO E (KOT/Ia OuepeaHoe ciiaraeMoe IO MOIYJIIO CTaHeT MEeHbIe £, TO CyMMHpOBaHHE
HpeKpaTuTh). Pe3yabrar cpaBHUTH ¢ BenuuuHoi Y = In(x + 1), [x| < 1.

8. Jlns 3amanHoro X B mociienoBatedbHOCTH Buaa: SInX, sin(sinX)), sin(sin(sinX)),...
HaAWTH 1epBoe Yuciio, Menbiee no moaymto 0,01.

9. Cooprcmen B mepBblid neHb mpoOexkan 10 km. Kaxnelii cinenyromuil 1eHb OH
yBenuuuBaid AHEBHY0O Hopmy Ha 10 % oT HOpMBI mpensiaymiero aus. OmnpeneiauTsh 4depes
CKOJIBKO JTHEN CIIOPTCMEH:

a) Oynet npoOerars 6onee 20 KM;
0) mpoOexxuT cyMMapHbIid yTh 60see 100 kM.

CKOJIBKO OH TIPOOEXKUT 3a 7 THEH?

10. HaiiTu HauMeHbLIMIA HOMEp N, Ui KOTOPOTO BBIOJHSACTCS yCIOBHE |a, — an-1| < 0.1,
€CIIH MOCIIEI0BATEIbHOCTD @y UMEET B an+1 = &y + 2/an, a1 = 1.

13. TECTOBBIE 3ATAHUS J1JIs1 TPOBEPKU 3HAHUI
1. @ailnbl ¢ TeKkcTaMU Iporpamm Ha s3bike C++ UMEIOT paclIMpeHne
1) *.h, *.hpp, *.c uam *.cpp;
2) *.txt wim *.doc;
3) *.obj wmu *.lib.

2. 3aronoBouHble ¢aiinsl (¢ pacumpenueM *.h wium *.hpp) B s3pike C++ UCIONB3YIOTCS IS
1) 0ObsiBIEHHS B HUX IEPEMEHHBIX IPOTPaMMBl;
2) pa3ziebHOM KOMIMIISAIIMHY MOy e TPOrpaMMBl;
3) XpaHEeHUs! MAaCCUBOB JJAHHBIX MPOTPAMMBI.

3. 3aronoBounble (aiinbel (¢ pacmmpenueMm *.h wmm *.hpp) B s3pike C++ mogkimroyaroTcst K
KOMITHJIUpYyeMOMY (haiiiry

1) ¢ nomomnipto aupekTussl #include;

2) ¢ OMOIIBIO TUPEKTHUBHI #iNpute;

3) ¢ momoIbBI0 AMPEKTUBHI #insert.

4. Toukoii BXoJ1a B porpamMmy Ha sizbike C++ (U3 MepeyrcaeHHbIX) sBISeTCS (yHKIUSA
1) begin();
2) start();
3) main().

5. OnuH ¥ TOT K€ 3aroJIOBOYHBIN (aiis (¢ pacmupenueM *.h wim *.hpp) MoxHO MOAKITIOUATH
32



1) TONBKO K OTHOMY MOJYJIFO IPOTPaMMBlI;
2) TOJIBKO K JBYM MOAYJISIM IIPOTrPaMMBl;
3) x 1t000My KOJIMUYECTBY MOAYJIEN IPOTrPAMMBI.

6. [Iporpamma Ha si3pike C++ HaUMHAET CBOIO paboOTy
1) c mepBoii CTPOKHU MEPBOTO MOIYJISl IPOrPAMMBI;
2) ¢ bynkuu main( ) uru WinMain( ),
3) ¢ IPOU3BOJILHOTO MECTa, IOMEYCHHOT'O IPOrPaMMHUCTOM JAUPEKTUBOM #begin.

7. B si3pike C++ BCTpOCHHBIN THIT JaHHBIX «Chary nmpeaHa3HaueH Uit XpaHSHUs
1) uenpIX yucen UM CUMBOJIOB;
2) BEIIECTBEHHBIX YHMCEIT,
3) CUMBOJIOB.

8. B si3pike C++ BCTPOCHHBII THIT AaHHBIX «IND» MpenTHa3HAYCH IS XpaHCHHS
1) cumMBOJIOB;
2) IMOJIOKHUTCIIbHBIX U OTPUIATCIIbHBIX HEJIbIX YHUCCII;
3) BELECTBEHHBIX YHUCEI.

9. B si3bike C++ BcTpoeHHbIH TUIT AaHHBIX «doubley npenHasHaveH Uit XpaHeHHsI
1) cumMBOJIOB;
2) BEIIECTBCHHBIX YHCEIT;
3) LenBIX YUCe.

10. UmenHo Takoe 00bsiBIEHME ITepeMeHHOM B si3bike C++ sBisiercs HE npaBunbHbIM
1)intx;
2)intx =0;
3) x: int.

11. B s3pixe C++ pe3ynbTaToM BeioiaHeHus onepauuu 4.0 * 5 Oyner yucio
1) 20;
2) 20.0;
3) 0.

12. B si3pike C++ pe3ynbTaToM BBIIOJTHEHHUs oniepanuu S % 2 OyzneT yucio
1) 1;
2) 2;
3) 3.

13. B pe3ynbTare BBITOTHEHHS TPOTPAMMEBI
int x, y;
X = 0;
y = 0;
X = y++;
IIEepEeMEHHAs X IMOJIYYUT 3HaAUCHUE
1) 0;
2) 1;
3) 2.

14. B pe3ynbTaTe BHIIOIHEHUS POTrPaMMBbI
int x, y;
x = 10;
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y = 10;
X = --y;
NepeMCHHAas y MoJIy4duT 3Ha4YCHUC
1)0;
2)9;
3) 10.

15. B pe3ynbrare BHIIOIHEHUS IPOTPAMMBI
int x, y;
X = 0;
y = 0;
if (!x)
{
y = 1;
}
NepEeMEeHHasl y IOJYYHUT 3HAYCHUE
1)0;
2) 1,
3)-1.

16. B pe3ynbrare BHINOTHEHHS IPOTPAMMBI
int x, y;
X = 1;
y =1;
while (x < 1)
{
X =X + 1;
y=y+1;
}
NEPEMCHHAs y HOJYYHUT 3HAUYCHUEC
1) 1;
2) 2;
3) 0.

17. B pe3ynbTare BBITOTHEHUS TPOTPAMMBI
int x, y;
X = 1;
y =1;
do
{
X =X + 1;
y=y+1;
}
while (x < 2);
MEepeMCHHAas y MOoJIY4YUT 3HAUCHUC
1) 1;
2) 2;
3) 3.
18. B pe3ynbTare BBIOJTHEHHS TPOTPAMMEBI
int x, y;
y =1;
for(x=0; x<3; Xx++)
{
y=y * 2;
}
MNEepeMCHHAs y MOJIY4YUT 3HAUCHUC
1) 2;
2) 4
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3) 6.

19. B s3pike C++ cylmecTByeT CreUUalbHBIA ONEpaTop MpepbiBaHUS LUKIOB continue. On

CIIY>KHT JUISl TOTO, YTOOBI
1) 1OCpPOYHO MPEKPaTHTh BHIMOJIHEHHE COJIepKalIero ero Onmxkaimero nukia while, do

... While wiu for unu ycinoBHOTO ornepatopa Switch;

2) JOCPOYHO THPEKPAaTUTh BBIIOJHEHUE TEKYIIEW UTEpaluu COAEPXKAILEro €ro
ommwkaiiero 1ukia while, do ... while vnu for;

3) 1OCPOYHO 3aBEPIINTH IPOTPAMMY.

20. OcHOBHOE OTJIMYHE OIIEPaTOPOB MpephIBaHKs MUKIOB break u continue cocTouT B TOM, 4TO
1) omepatop break mpepbiBaeT BhIOIHEHHE COACPIKAIIECTO €ro MUK, orepaTop continue
TOJIbKO TEKYII[CH MTEPAIUH COACPIKAIIETO ero IUKIIA;

2) omepaTop continue mpeprIBaeT BHIMOJHEHHE COIEPIKAIIETO €ro IMKIa, oneparop break
TOJIBKO TEKYILEH UTEPAIUH COAEPIKAIIETO €ro IUKIA;
3) onepatop break moskeT ucmosb30BaThes B 1MKiIax for, onepaTop continue He Moxer.
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