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AHHOTAIMSA

JIaHHBIA TOKYMEHT SIBJIAETCS OMMCAHMEM SI3BIKA IIPOrPAMMHEpPOBAHKS, HA KOTOPOM
pa3paboTaHo ympapisroumee mporpammHoe obecrmederue «amma CBA3-01» (manee mo
TEKCTY — IPOTPaMMa V! H3AETIHE).

JIOKyMeHT COmepaHUT B cebe CBENCHMS, HEOOXOAMMBIE IS TOHUMAHMS IIPUHIAIIOB
NOCTPOEHMT HporpaMM Ha si3bike C++ B cpene paspabdoriu Qt Creator.

JloxymeHT odopmiieH B cooTBeTCTBHH ¢ Tpebosanuamu FOCT 19.506-78.



3
BIOJIM.00077-01 35 01

COHEPXAHUE

IO 0) 1117 (S0 1501 (202 SRS 4
2. DIIEMEHTBI SBBIKA.........cuttentteniateteseeseee e ee et ee e ee e et e e et e e eeseeeee e e s eee s 5
2.1. OCHOBHBIE 3IEMEHTBI A3BIKA CHt ..o 5
2.2 ATIDABHT. ...ttt S
2.3, VIIEHTHOIKATODBL. .......cveeeeeiienietie ettt e e 6
2.4. I1epEMEHHBEE M KOHCTAHTBI .......o.vvintveneiesieeeeseeeeee ettt eees e 7

3. CpencTBa OOMEHA JAHHBIME ..........oeeeeeeee s eee e oo 11
4. BCTPOCHHBIE DIIEMEHTDBL ......ovveveeeieeeeeeeeeee et et e e ee e 12
4.1. BeTpoeHHBIE THITBL CHb. oo 12
1 Lo T WOU i cniiiin s e mmam s om e s s en s s s s e 49885 810 5 G 85500 12
4.1.2. TAL BOOIEAN ..o 12
4.1.3. CHMBOBHBEE THIIBL ......c.oeeetiieeeeeeeaes et ee e 12
4.1.4. TAIBI C TUTABAROILEH 3ATIITOM .........oveee oo 13
4.1.5. LIETOUHMCHEHHDBIC THIIBL.........voee oo e e 14
4.1.6. CIROBAMBI TENOTACTEHHBIX THIIOB ..........oivi it 15
4.1.77. Pa3MepBI BCTPOEHHBIX THIIOB ..........ooueemeeeeiee e eeeeee e, 15

4.2. BCTPOEHHBIE OHEPATOPBE Ct. oo 16
4.2.1. ADHOMETHICCKHAE OHEPATOPDL. ....vvevee et 16
4.2.2. PENAUMOHHBIE OIEPATOPDL........eoveeeieeeeee et 16
4.2.3. JIOTHYECKHE OMEPATOPBL......c..evieeeeeie oo e, 17
4.2.4. TTOOHATOBBIE OHEPATOPBL ......eoeveeieeiiiiee e 17
4.2.5. OnepaTOphl MPUCBAMBAHFIS .........eovoeeeeeeeeeeeee e, 18
4.2.6. IPYTHE OIIEPATOPDL ......eeoveeieeiienie et ee e I8

4.2.77. TIpropureTsl onepaTopoB B C . ... 19



4
BIOJIN.00077-01 35 01

1. OBIIUE CBEJIEHUA

1.1. IIporpamma paspaboTana Ha s3bIke mporpammupoBanus C++ B cpene

paspabotku Qt Creator Bepcuu 5.13.1.

1.2. fI3pixk  mporpamMmupoBaHus ~C++  —  KOMOWIMPYEMBIH  CTATMYECKU
TUITU3MPOBAHHEINA S3BIK [IPOrPAMMMPOBAHMs 00LIero HasHayeHus. [lommepxkuBas pasHble
napajurMbl MPOrPAMMHPOBAHUS, COYETAET CBOMCTBA KaK BBICOKOYPOBHEBBIX, TaK U
HHU3KOYDOBHEBBIX  f3BIKOB. JSIB/SLICE ONHMM M3 CaMbIX [OIMYJIAPHEIX  S3BIKOB
nporpaMMupoBanus, C-++ IHPOKO HCHIONB3yeTcsl Il pa3pabOTKH IPOrpaMMHOrO
obecniedenyss. O6nMacTh €ro MpUMEHEHHS BKIIOYAET CO3IAaHHE ONEPALMOHHBIX CHCTEM,
pasHOOOpa3sHeIX NPUKIAAHBIX IPOrpaMM, IpaiiBEpPOB YCTPOWUCTB, NPHIOKEHHHA IS
BCTPaHBaEMBIX CHCTEM, BBEICOKOIIPOHM3BOIUTENILHBIX CEPBEPOB, @ TAKKE Pas3BIIEKATETBHEIX

IPUIOKEHHUH.

1.3. Qt Creator npenmocrasiser coboit KpoccIIaTGHOPMEHHYIO, TOJHOCTHIO
HHTErPUPOBAHHYIO Cpefly paspaboTkM i co3faHus nporpamMm. OHa mpeiaraer
MHTEJUIEKTyaJlbHOE 3aBEPIIEHHE KOJA, IOACBETKY CHHTAKCHCA, HHTErPHPOBAHHYIO
CIIPaBOYHYIO CHCTEMY, OTJAAYHUK, a TAKOKe UHTErpalMio IJI1 BCEX OCHOBHELIX CHCTEM

YIIpaBJIE€HHs BEPCHIMHU.



5
BIOJIF.00077-01 35 01

2. DJIEMEHTHI SA3BIKA

2.1. OcHoBHEBIE 3jIeMEHTHI a3bika C+H+

2.1.1. ITog omeMeHTaMu  fA3bIKa IIOHMMAIOT €ro 0a30oBbBIE KOHCTPYKIIUH,
MCITOJTb3yEMbIe IPU HAIMCaHuu nporpamMM. K HUM OTHOCATCS: an(aBuT, Mpasiia 3arucy

KOHCTAHT U HL[CHTI/I(I)PIK&TOPOB, OCHOBHBI€ TUIILI JAHHBIX U JCHCTBUL HAJ HUMH.

2.2. Andasur

2.2.1. AndaBuTOM Ha3BIBAIOT COBOKYITHOCTH CHMBOJIOB, MCIIONB3YEMBIX B SI3BIKE.
B C++onu 00pa3yroT OYyKBHI, LM(PH U CHCLHANbHBIE CHMBOJBL. B KauecTBe OyKB
HCIIONIB3YIOTCS  MPONMCHBIE OYKBBI JIATUHCKOTO —ain(aBuTa OT A 0 Z U CTPOUHBIE
OT a JI0 Z, @ TaKKe 3HaK MOAYEPKMBAHMA _. B KauecTBe NECITHYHBIX [UQPP HCIONB3YIOTCS
apabckue mudpsr or 0 no 9. CnenpansHele CUMBONBL B si3bike CH++ OPUMEHSIOTCS UL
Pa3sIMYHBIX LEJNEd: OT OpraHM3alMy TeKCTa IPOrpaMMBl IO OMPEAEIEHMs yKa3aHWi

KoMImITopy s3bika C++. CrienuanbHple CUMBOJTHI ITEPEYHCIIEHE! B Tadmuue 1.

Taobnuna 1 — CoenuyansHbIe CUMBOJIBI

Cumson HaumeHoBanue

3amstas

Touxka

: Touka ¢ 3ansaToi

JIBoeToune

MeHus1e

Bonpuie

Jlesas kBagpaTHas cxobxa

IIpaBast kBafgpaTHas ckobka

= VA

3Hak Bompoca

~

OnuHoYHAs KaBbIYKa

JleBas kpyrias ckoOka

[IpaBas kpyrnas ckobka

Jlesas purypHas ckobka

M | e [N | S

IIpagas ¢purypHas ckobka

! BockiunaTenpHbli 3HaK

| BeprukanpHas uyepta

/ HaxsionHas 4epta BrpaBo (Mpsmoii ciern)
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Cumbost : HaumenoBanue
\ Haxnonnas gepTta BieBo (0OpatHbiii crienn)
= Tunsna
# 3Hak HOMepa
% ' [TpoueHt
& AwmrnepcaHT
A Kpsimka
- Munyc
= 3HaK paBeHCTBA
+ ITnroc
* 3Be3ouKa
= JIBoiiHas KaBBIUKa

2.2.2. 113 cuMBoJIOB anfaButa GOPMUPYIOTCS JIEKCEMBI A3BIKA:

— UACHTA(UKATOPHL;
— 3HAKU OIIEpallyii;
— KOHCTaHTBHI;

— pa3aCiIUTECIIN.

2.3. M pentuduxaTopsl

2.3.1. MneHTH(HKATOPHI HCIIOIb3YIOTCS KaK MMEHA [EPEMEHHBIX, ()YHKIMIA U THIIOB

naHabiX. OHY 3aMUCHIBAIOTCS 10 CJICAYIOIHMM HpaBHIIaM.

— UIEHTU(UKATOPB HAYUHAOTCSA ¢ OYKBBI (3HAK MOAYEPKHUBAHUS TAKOKE SBILIETCS
OyKBO);

— MHCHTH(UKATOP MOMKET COCTOSITH U3 JATUHCKUX OYKB U HUQP (IpoOENH, TOUKH U
[APYTHe CleUUaNbHbIE CUMBOJIBL [IPY HAIVCAaHUM HICHTU(PHKATOPOB HEXOIMYCTUMBI);

— MEXAY ABYMS HICHTUDUKATOPaMHU J0JDKEH OBITh, TI0 KpaiiHel Mepe, XOTs Ol OUH
npooen,

— UAEHTH(UKATOP MOYKET OBITh HPOM3BOJBHOMN JUIMHBE, HO 3HAYUMBIMU SBIIEFOTCA
TOJIBKO TepBble 32 cumBoia B cpene WINDOWS u 8 cumBonos B cpene DOS; ocTansubie

CUMBOJIbI HTHOPHUPYIOTCSI.

2.3.2. 1lpu HammcaHny MOCHTHU(QHUKATOPOB MOXKHO HCIIONB30BATh Kak MPOIMHCHEIE,
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TaK ¥ CIPOYHBIC OYKBBL. B OT/IMYME OT APYTHX SA3BIKOB IPOFPAMMUPOBAHUS, KOMIIAIITOP
a3pika C++ pasiudaeT ux B 3amicH uaeHTH(uKaropa. [ Gonee NpOCTOr0 HTEHUS M
MOHUMaHI HICHTH(GUKATOPOB PEKOMEH/IYETCS HCIIONB30BATh UMEHA MIEHTHPUKATOPOB,
COCTOSIINYE 3 CTPOYHBIX W mponucHbiXx OyxB. Kaxmsiii umentnumkarop mMeer Tui,
KOTOpBIH yCTAHABIMBAETCS NpU ero 00bapIerry. Kommuarop s3sika C+H+ He momyckaer
UCITONb30BaHME WAECHTH(DHKATOPOB, COBIIAIAIOIIKX [T0 HAIIMCAHMUIO C. KIIFOUEBBIMI CIIOBAMIL
Hanpumep, uaenTuukarop auto HegoImycTuM (0HAKO JonycTuM uaenTipukarop AUTO).

IIpymMeps! HatmCcaHUs UACHTU(PUKATOPOB MIPUBEACHDI B TA0HIIE 2.

Tabuuua 2 — IIpumeps! HanuCcaHKs UACHTU(PUKATOPOB

[IpaBunpHBIE UNEHTUDUKATOPHI . HenpaBunbHble HIEHTUPHUKATOPBI
wiggly FAN¥*
cat don’t
HOT key HOT-key
_grabl 1grab

2.4. IlepeMeHHBIE M KOHCTAHTBI

2.4.1. launbie, oOpabaThiBacMble KOMILIATOPOM, — 9TO IIEPEMEHHBIE U
KOHCTaHTHI. IlepeMeHHBIE — 3TO JaHHbIe, KOTOpBIE MOrYT H3MEHSTh CBOM 3HAYEHHS B
[IPOLIECCE. BBIIOJHEHMA Hporpammbl. Bce mepemensbie B s3bike C++ HODKHBL OBITH
ONMCAHbI SBHO. OTO O3HAYAET, 9YTO, BO-NEPBHIX, B Hadalle KaXOOM HpPOrpaMMbl WM
¢QyHKIEA BBl TOIDKHBI IPUBECTH CIMCOK UMEH (MACHTH(OHKATOPOB) BCEX HMCIOJB3YEMBIX
[EPEMEHHBIX, -2 BO-BTOPEIX, YKa3aTh THI K&KAOH U3 HUX. Oneparop OIMHCAHMI COCTOUT U3
cnemupuKay TVNA W CIHMCKA MMEH TEPEMEHHBIX, pasleNeHHbIX 3ariroil. B xoHme
00513aTeNIbHO JOJDKHA CTOSTh TOYKA C 3amiaToil. [Ipu ommcaHuy BO3MOMXHO 3aJaHue
HA4aJbHOr0 3HayeHus: nepeMeHHoW. VMs mepeMeHHOW — jmobas IoCienoBaTeIbHOCTh
NPOINHCHBIX U CTPOYHBIX OYKB aHrIMHACKOro andasura, LU(p ¥ CHMBOIA MONIEPKUBAHUS
¢ . MIMA IOJDKHO HAa4MHATHCS ¢ OYKBHI WM CUMBOJIA MOAYEpKUBAHKS. KIMA MOXKET ObITh
HPOMU3BONBHON JUIMHBL, HO 3HAYMMBIMH SIBJISTFOTCSI TOJIBKO HEpPBhIe 32 CHMBOJA, OCTAILHbIC

CHUMBOJIbl UMCHH UTHOPUPYROTCA.

2.4.2. Cnenmduxanysa tuna (OpMUPYETCS U3 KIIOYEBBIX CJIOB, YKA3bIBAFOIIMX HA

Pa3IMYHbIC. TUIILI HaHHBIX. OcHoBuble THIEL B CH++ [NOAPa3ACIIIOTCA Ha ABE IPYIIHLL:
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HEJIOYMCIIEHHBIE THIIb ¥ TUIIbE ¢ IUIABAOHICH Toukoi. K nenouncieHupiM THIIaM OTHOCSTCS
THIIBI, NIPEJCTABJICHHbIE CIENYIOIIMMY UMEHAMU OCHOBHBIX THIIOB: char, short, int, long.
Hmvepa 1I€T0YMCIEHHEIX THOOB MOIYT HCHONB30BATHCS B COYETAHMH C IAPOM
mofupuxaTopos Tuma signed u unsigned. Ot MOAu(DUKATOPH M3MEHSIOT  (opmar
NpeACTaBIcHUA JaHHBIX, HO HE BJIMSIOT Ha pa3Mephl BBIACISIEMBIX O0NAcTEdl NMaMSTH.
Mopudukarop tuma signed ykasblBaeT, YTO HEpeMEHHAs MOXET MPHHAMATh Kak
[IOJIOXKHUTEJIEHBIE, TaK 78 OTpHUI[ATEIHHBIE 3HAYCHUS. Mogupukarop
THIa unsigned yka3plBaeT, 4UYTO IIEpEeMEHHAs IPHHHAMAET TOJBKO IIOJOMKHUTEIHHBIE
3HayeHKs1. OCHOBHBIC XapaKTEPHUCTHMKM LEIOUMCIECHHBIX THIOB BBILIISAAT CICOYIOIMAM

oOpazom (Tabmrma 3).

Ta6nuna 3 — OCHOBHBIE XapaKTEPUCTHKU LETOYUCICHHBIX THITOB

Tun nasHbBIX Baiiter Burtsr Min Max
signed char 1 8 -128 127
unsigned char 1 8 0 255
signed short 2 16 -32768 32767
unsigned short 2 16 0 65535
signed int 2 16 -32768 32767
unsigned int 2 16 0 65535
signed long 4 32 -2147483648 2147483647
unsigned long 4 32 0 4294967295

2.4.3.1lo0 yMONYaHMIO CYUTAETCS, 4YTO JaHHBIE THIIOB char, int, short int,
long ucHosp3yr0Tcs €0 3HakoM. IloaToMy Kiro4eBoe CIoBo signed MOXKHO He yKa3bIBaTh.
Jdaumsie  THma char ucnonp3yroTcss UL XpaHeHUs CuMBOJIOB. [log  cHMBOJIOM
MoApa3syMeBaeTcsl ofuHO4YHas OykBa, IM()pa WM 3HAK, 3aHUMAOIIMI TOJHKO OJHMH OaiiT
namsaTH. [lepemenHble TUHa char MOFYT MCHOJIB30BATHCS KaK HAHHBIE CO 3HaKOM (signed
char) u xax nanHsie Oe3 3Haka (unsigned char). Eciu tun char paccmarpuBaercs kax signed,
TO cTapmmii 06aiiT ero koJa ompenesieT 3Hak. B 3TOM ciydae Quarna3oH 3HAUCHW
tuna char — ot —128 no +127. B cimy4ae unsigned char Bce BoceMb OUT paccMaTpUBAIOTCS

Kax KOJ, a Tnana3zon BO3MOKHbIX 3HaueHuil — ot 0 no 255.

2.4.4. K maBaloIUM THUIIAM OTHOCSTCSI TPH THUIIA, MPEJCTABJICHHBIE CIEHYOIIUMU

IMEHAMY TUIIOB, MOJU(pHUKATOpoB U ux coderanuit: float, double, long double. Onu
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UCIIONB3YIOTCS JUI pabOThl ¢ BEHICCTBEHHBIMU YHCIIAMHM, KOTODBIE IPEACTABISIOTCS B
(opme 3armicy ¢ AeCATUIHOM TOYKOM U B "HayqHOM HOTamu". PasHulia MEX 1y HOTALUSIMH
CTAHOBMTCS OYEBUIHOM U3 IIPOCTOr0 NPUMEPA, KOTOPHIM NEMOHCTPUPYET 3aHCh OJHOT0 U

TOT0 XK€ BEIIECTBEHHOIO YHCJia B Pa3JIUYHbIX HOTATUAX:

= 291.7;
—~29TTEL;
—0.002355;
— 2.355E-3.

2.4.5. B Hay4HO# HOTaIMM ClieBa OT CHMBOJIA E 3amicpiBaeTcss MaHTHCCa, CIIpaBa —
3HAYEeHHE OJKCIIOHEHTHI, KOTOpas BCerAa paBHseTcs Iokasarenmo crememm 10. Hipke
IPEJCTABJIEHbl OCHOBHBIE XApPaKTCPUCTHKH THIIOB MAHHBIX C IDIABAOINEHR TOYKOU

(Tabiua 4).

Tabnuna 4 — OCHOBHBIE XapaKTEPUCTUKY TUTIOB JAHHBIX C IUIABAIOMIEN TOYKOM

Turm gaHHBIX BaiiTsr BuTel Min Max
float 4 32 3.4E-38 : 3.4E+38
double 8 64 1.7E-308 1.7E+308
long double 10 80 3.4E-4932 3.4E+4932
2.4.6. Koncrantsl — 3TO  JaHHbIe, KOTOpHIE YCTAHABIMBAIOTCS  PAaBHBIMHU

ONpENENCHHbIM 3HAYEHMUSIM €II€ MO0 BBIOJHEHHS MPOTPaMMbl U COXPAHMIOT WX Ha
MIPOTSDKEHUH BBIINIOJIHEHUS BCEH MPOrpaMMebl. FIMeeTcs JyeThipe THIla KOHCTAHT: LENbIe, C
IUTABAKOIIEH 3aIlITOH, CHMMBOJIbHEIE M Iepeuducisiembie. Hampumep, 25 u -5 — wmensie
KoHCTaHThL, 4.8, SE15, -5.1E8 — xoncTaHTh! ¢ maBatomeis 3amsiroii, ‘A’°, \0°, “\n’,”007° —
CUMBOJIbHBIE KOHCTaHTHI. Habop CMMBOIOB BHYTpPHU JBOWMHBIX KaBblUeK: “OTO CTpoKa ~"—
€CTb CTPOKOBAs KOHCTaHTa. Llejible KOHCTAaHThl MOI'YT OBITH JECATIIHBIEC, BOCBMEPHYHBIE U

HIECTHAAUATCPHYHBIC.

2.4.77. lecaTUYHbIE KOHCTAHThl MOI'YT NpUHUMATh 3HaYeHus ot 0 mo 4.294.967.295.
KoHCTaHTBI, BBIXOASILIME 32 YKA3aHHbBIE IIPEAEIIbl, BHI3BIBAIOT OMMOKY. OTpHIIATENbHbIE
JECSITUIHBIE KOHCTAHTBI — 3TO IPOCTO KOHCTAHTHI 0e3 3HaKa, K KOTOPHIM NPHMEHEHa

yHapHas oIepaLysi MUHYC.
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2.4.8. BocbMeprYHbie KOHCTaHThI HAYMHAIOTCS € CHMBOJIA HYJI, IOCHE KOTOPOro
caenyror BoceMepuunbie Hudpel (ot 0 mo 7), mampumep, 032. Ecmu BoChMepHuHas
KOHCTAHTA COJNEPXKUT HENONYCTUMBIC IMQPpH § mmm 9, Beimaerca coobieHre 00 ommoke.

Omubxa Oyner Taioke BBIOABATHCS IIPH NPEBHIIICHUM BOCBMEPHYHON KOHCTAHTON

suauenus 037777777777.

2.4.9. Illecrragnarepuanbie KOHCTaHTHl HaguHaOTced ¢ 0x (wmm 0X). 3naveHus

IIeCTHaALATepUYHBIX KOHCTaHT, npepbimatomue OxFFFFFFFF, npusonsaT k omuoke.

2.4.10. CumBOJIbHAS KOHCTAaHTa— 3TOOJUH WMIX 0OO0Jiee CHMBOJIOB, 3aKFOUYEHHBIX B
oguHapHsle kaBpryky, Hanpumep 'F''=') "\n'. B C4++ xoHCTaHTa H3 0JHOr0 CUMBOJIA HMEET

U char.

24.11. Ina BBeACHW VYOPABISIIOIOMX [IOCJIEAOBATENBHOCTEH, I03BOJIAIOIIMX
NOJIYYXTh BA3YAIBHOE NPENCTABJICHUE HEKOTOPBIX, HE MMEIOMUX rpadMyeckoro aHanora
CHMBOJIOB, HCIOJB3YETCS [pyIHla CHMBOJBHBIX KOHCTAHT, KOTOPHIE HAYMHAFOTCA CO

CIEeLMATBHOIO CHMBOJIA 00paTHOM Kocoi uepThI (\7).

2.4.12. CTpOKOBBIE KOHCTAHTHI O0Pa3yIOT CHEIUATBHYI0 KaTeropuio KOHCTAHT,
HCIIOJIB3YEMBIX JUISI paboThl ¢ (DPUKCHPOBAHHBIMU IOCIEJOBATEIBHOCTAMEH CHMBOJIOB.
CrpoxoBast KOHCTaHTa HMeEeT THUI JaHHbIX array of charu  3amuceiBaeTcs  Kak
NOCJIENOBATENPHOCTh IIPOM3BOIBHOIO KOJIMYECTBA CHMBOJIOB, 3aKIFOUEHHBIX B JBOMHBIE

KaBBIYKH: "OTO CTpokoBas koHcTaHTa!". Hynesas (Imycras) cTpoka 3ammchBacTCs Kak

2.4.13. IlepeuncnsaeMsie  KOHCTAHTBI IPEACTABIIIOT coboi UICHTU(UKATOPEI,
OHpEHENICHHEIE B OOBIBICHUSAX TUMNA €nUM. DTU UAEHTU(UKATOPHl OOBIYHO BHIOMUPAIOTCS
KaK MHEMOHMYECKUE 0003HaqeHus i1 yao0cTsa oOpamenns ¢ nanHbsvu. [lepeaurcnsemsie
KOHCT@HThl HUMEIOT LEJOYMCIEHHBIM THN AaHHBIX. OHM MOryT OBITH HCIOJB30BaHbI B
JFOOBIX BRIPOKEHUSIX, B KOTOPBIX HOIYCTHM LIEJIOYMCICHHBIN Tl JaHHBIX. Mcnosb3yemble
HIEeHTHPUKATOPHI JODKHBL OBITH YHUKAIEHBIMY B IpeJeiaX KOHTEKCTa OO BSBIICHIS enum.
3HaueHus, NpUHUMAaeMble OSTHMU KOHCTAHTaMHM, 3aBHCIT OT (opmara OOBSBICHUS
[EPeYMCIUMOr0 THIA M HPHUCYTCTBHS OMLIMOHAIBHBIX HHULMATM3aTopoB. Hampumep, B
oneparope enum color { red, yellow, green }; o0bsBIIETCA IEpEMEHHAs C UMEHEM color,

KOTOpas MOXKET PUHUMATh KOHCTaHTHbIe 3HadeHus red, yellow wmm green.



11
BIOJIM.00077-01 35 01

3. CPEACTBA OBMEHA JJAHHbIMI

3.1.B C++ 0oOMEH HaHHBIMH OCYIIECTBIIETCS IPU IIOMOIIM IMPUCBAUBAHWA H
BHI30BOB (yHKumid. IlpucBamBaHMS NO3BOJSIEOT BO3BpAINATh BHIXOJHHIE 3HAYCHUS
QyHKIMH, MO0 MCIOJIB30BATH PE3YJIGTATHl BBHIYMCICHUM BHIPAKEHUN B HOCIEMYIONIMX

GyHKIAX.
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4. BCTPOEHHDBIE 3JIEMEHTBI

4.1. Berpoernnsie Turbl C++

BeTpoennble THIBI (Tarke HazplBaeMble ()YHIAMEHTAIBHBIMU THITAME) 33Tal0TCS
cranaaptoM fa3sika C++ 1 BCTpOEHBI B KOMIMIIATOP. BCTpOSHHBIE TUITBI HE OMPEAEIICHBI HU
B omHOM (aime 3aroioBka. BcerpoeHHple THUIBI  AETATCA HA TPH  main
KaTEropyuy: LENOYMCICHHBIN, ¢ IUIaBaromeil 3amsaroif u void. lenmogmcieHHbIe  THITBI
NPEACTABILIFOT HENbe Yuciia. THIBI C IUTAaBArOINEH 3armsaToif MOryT yKa3biBaTh 3HAYCHHS,
KOTOpblE MOLYT MMETh [JpoOHBIE YacTH. DOJNBIIMHCTBO BCTPOEHHBIX THIIOB
paccMaTpUBAIOTCS KOMHWIATOPOM Kak OTHEHAbHbIE THmbl. OJHAKO HEKOTOPBIE THIIBI

SIBIAXOTCA CMHOHMMAaMUY WIIN paCCMaTpyuBatOTCA KOMITUIIATOPOM KaK SKBUBaJICHTHbLIC THIIbI.

4.1.1. Tun void

4.1.1.1. Tun void ormmmceiBaeT nmyctoid Habop 3HadeHwit. [lepemenHas tuma void He
MOXXeT OBITh yka3zaHa. Tum void UCIONB3YETCsI B OCHOBHOM MJisi OOBSIBICHUS (DYHKIIME,
KOTOpPBIE HE BO3BPAIIAOT 3HAYEHUS, WU U1 OOBSBICHUS YHUBEPCATBHBIX YKa3aTenel Ha
HETHIIM3UPOBAHHbIE MM NPOU3BOJIBHO TUNM3HUPOBAHHbIE HaHHbBIE. JII000e BBIpOKEHHE
MO>KHO SBHO IPe00pa3zoBaTh WK MPUBECTU K TUITY void. OTHAKO TaKUeE BHIPDKEHUSI MOKHO
HCIIOJIH30BATh TOJBHKO B CIEAYIOIKX OIepaTopax M oIepaHiax:

— B OIIEPATOpE BBIPAKEHUS,

— B JIEBOM ONIEPAHZE ONepaTopa 3arsiToi;

— BO BTOPOM U TPETHEM OIEpPaHIaX yCJOBHOro oneparopa (? :). std::nullptr t.

4.1.1.2. KmoueBoe cnoBo nullptr sBnsieTrcss koHCTaHTOi THoa null-ykasarens,
KOTOpas MOxKeT OblTh TipeoOpazoBana std::nullptr t B moGoit neoOpaboraHHbld THUI

yKa3aTesl.

4.1.2. Tun Boolean

4.1.2.1. Tum bool moxer rmeTs 3HaueHust true u false. Pasmep bool Tuna 3asucur ot

peaTn3aIi.
4.1.3. CuMBOJIbHBIE THUITBI

4.1.3.1. Tum char — 3TO TUN NpPEICTABICHUS] CUMBOJIOB, KOTOPBIM 3(eKkTUBHO
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KOAMPYET OJJIEMEHTHI 0a30Boro Habopa CHMBONOB BeimonHeHws. Kommwisrop CH++
obpabareiBaeT IepeMeHHsle THIa char, signed charu unsigned char kak nepemenHbIe
pA3HBIX THUIIOB.

4.1.3.2. Ilepemenspie Tumna char M0 yMONYaHMIO MOBBIIAIOTCA JO int THIA , Kax
Oyaro u3 Tuma signed char, ecinu /] He HCHIONB3yeTCS MapaMeTp KOMIMIAIMA. B 3ToM
cllydae OHH paccMarpuBaroTcs kaxk Tum unsigned charwu moBeimarorcs 1o int 6e3
pacIIUpEHHUST 3HAKA.

4.1.3.3. Ilepemennast Ttua wchar t— 3TO pacIOMpEeHHbIA HWIM MHOrOOARTOBBIMA
CUMBOJIbHBIN THIL L .

4.1.3.4.Tlo ymomuanmo wchar t sBusercs CO6CTBCHHb1M. TUNIOM, HO MOXET
HCIONB30BaThes /Zc:wehar_t- mis  co3manus wehar t ompepenerwst Tuma s unsigned
short. _ wchar_t — cuHOHMM 11 MalIMHHOrO TUNIA Wehar t uis cuctem Malikpoco@r.

4.1.3.5. Tun char8_t ucnone3yercs uig npeactasierus cumBoiioB UTF-8. Ou mmeer
TO e IpejcrasieHue, 4ro unsigned charu , HO paccMarpuBaeTCS KOMITMIATOPOM Kak
orpenbHbpld  THml.  Tum char8 tsBasercs HOBRIM B CH++20. JImg  MCIOIB30BAHUS
TpeOyercs mapameTp Kommmaropa char t/std:c++20 mmum  Gomee mo3jgmedn Bepcum
(marpumep /std:c++latest, ).

4.1.3.6. Tun charl6 _t ucnons3yercs mias mpencrasieHus cumsojoB UTF-16. On
JOJDKEH OBITh JOCTATOYHO OONBUIHM, YTOOBI NPEACTABIATH JE00YI0 eamuuiy koga UTF-16.
KoMmmuaTop paccMaTpuBaeT ero kKak OTACIbHBI THIL

4.1.3.7. Tun char32_t ucnmons3yercst mius npenacrasieHus crmsoioB UTF-32. On
JOJDKEH OBITH JOCTATOYHO OOJIBIIMM, YTOOBI ITPEACTABILATH JIEO0YIO enuHmIy koga UTF-32.

KoMIIIsTop paccMaTpuBaEeT ero Kak OTAETbHBII THIL
4.1.4. Turtsl ¢ IUIABAOLIEN 3AITSITOM

4.1.4.1. Tunsr ¢ mnaBaromeil 3amaroi (tabnuua 5) HCHONB3YIOT NpPENCTaBICHHE
[EEE-754 nns obecneyeHUs] NpHOAMKEHUS APOOHBIX 3HAYCHUM B IIMPOKOM AUAMa3oHe
BeMuMH. B cnenyromeil tabiuie nepeyucieHbl TUIBI C IUTaBaronieid 3amaToi B C++ u
CPAaBHUTENBHBIE OrpPAaHMYEHMS Ha pasMepbl THUIOB C TIUIABAIOIIEH 3amsaToil. OTtu
orpaHr4deHust TpeOyroTcs cranaapToM CH+ U HE 3aBUCAT OT peaiu3auuu MalkpocorT.

AOGCOJIOTHBIH pa3Mep BCTPOCHHBIX THIIOB ¢ TUIABAIOILEH 3aIATOH HE yKa3aH B CTaHAapTe.
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Tab6nuna 5 — Tums! ¢ raBarome 3ansaToi

Tun Coneprxumoe
float Tun float sBNAETCA HAMMEHBIIHM TUIIOM C TUIABAIOLIEH 3amsaTol B C++.
double double — 370 THII ¢ MIaBArOIIEH 3aIIITOM, pa3Mep KOTOPOro GOJIbIIE WK PaBeH

pasmepy tuna float, Ho MeHpINE WK paBeH pasmepy Tuna long double.

long double — a0 TUI ¢ NIaBarOMEH 3aMATOMN, pa3Mep KOTOPOro OOJBLIE HITH paBeH
pa3mepy Tumna double.

long double

4.1.4.2. Ilpencrasnenue long  double u double unentiano. long  double Onnako
u double paccmarpuBarOTCA KOMIIUIATOPOM Kak OTAenbHbIe Thnbl. Kommmatop Microsoft

C++ ucnonb3yet 4- u 8-06aitroprie npencrasinenus [IEEE-754 ¢ miaBarorieit 3amsToii.

4.1.5. LlenouucneHHbIe TUIIbL

4.1.5.1. Tum int sBasieTcs: 0a30BBIM IIEJIOYMCICHHBIM THIIOM II0 yMmonuauuoo. OH
MOXKET NPENCTaBIATH BCE LETBIE YMCIAa B JHUAla30HE, OTHOCIMErocS K KOHKPETHOM
peanu3aim.

4.1.5.2. L1eJIOYUCIIEHHOE MPEACTABJIECHUE CO 3HAKOM MOXET  COJEep)KaTh  Kak
MOJIOXKHTENBHBIE, TAK U OTPHULATENbHbIE 3HAYeHUS. OH HUCHOJIB3YETCS 10 YMOMYAHUIO HIIH
nmpu Haauy Moaudukaropa signed kirodesoe ciioBo. Moguduxarop unsigned KIIr0geBoe
CJIOBO YKa3bIBaeT IIpeICTaBieHUE 0e3 3HaKa, KOTOPOE MOXET COHEpXaThb TOJBKO
HEOTPHULIATEIILHBIX 3HAYEHMUIA.

4.1.5.3. Mopudukarop pazmepa 3a4aeT LUMPUHY UCIOJNb3YEMOIO LIEN0YMCIEHHOrO
npencrasiicHus B Ourax. SI3bik mopnmepkusaeT shortmomuduxarops! , longu long long .
Tun short nomken 6biTh He Menee 16 Our B mupuHy. Tum long mojpkeH OBITh HE MeEHee
32 Our B mumpuHy. Tun long long mowkeH ObiTh He MeHee 64 6wt B mmpuny. CtaHmapT

3aJIaeT CBS3b pa3Mepa MEXy EeTOYUCICHHPIMH THITAMHU:
1 == sizeof(char) <= sizeof(short) <= sizeof(int) <= sizeof(long) <= sizeof(long long)

4.1.5.4. Peaymzaiisi [OJDKHA [OJJIEP)KUBATh KaK MUHUMANbHBIE TpPeOOBAHUS K
pasMepy, TaKk M OTHOLIEHHUE pazMepa I Kakaoro tuma. OnHako (axkTUdecKue pasMepsbl
'MOTCYT OTJIMYATbCS B PA3HbBIX PeaiU3alusX.

4.1.5.5. Ilpu int ykazaHuu MOTUPUKATOPOB pa3Mepa , KIIIOUYEBOE CIIOBO MOXKET OBIThH

omymeno signedunsigned. Monaudukarops! U int TAI, €CIM OHU HPUCYTCTBYIOT, MOTYT
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oroOpaxaTecsas B mobom nopsake. Hampumep, short unsigned u unsigned

short cchIIArOTCS HA TOT K€ THIL

4.1.6. CHHOHWMEI 11€JIOYUCIIEBHBIX THUIIOB

4.1.6.1. Creyromue rpyIisl TUIIOB CYUTAIOTCS CUHOHUMAMU KOMITWIATOPOM:

oshort, short int, signed short, signed short int

«unsigned short, unsigned short int

oint, signed, signed int

sunsigned, unsigned int

olong, long int, signed long, signed long int

«unsigned long, unsigned long int

olong long, long long int, signed long long, signed long long int

-unsigned long long, unsigned long long int
t= =) t= t=

it

4.1.6.2. THUIIBI LIEJBIX YUCEN, OTHOCSAIIMECS K KOpIIopamri MaikpocoT, BKIIOYA0T

TUIIBI ONpeleNeHHOH wmmMpuHel _ Int8, mntl6, int32u  int64. OTH THOBI MOryT

ucronp30Bath  Momudukaropst signed v unsigned . Tunm  gaHEbIX _ Int8 ananoruued

tumy char,  intl6 — tumy short,  int32 — Tumy int, a __ int64 — Tty long long.

4.1.7. Pa3mMeps! BCTPOCHHBIX TUIIOB

4.1.7.1. BONBIIMHCTBO BCTPOCHHBIX THUIIOB HMEKT pa3Mephbl,

ONpEacICHHbBIC

peanusanyeil. B Ta0imuue 6 npuBeneH 00beM XpaHWIUING, HEOOXOAUMBIHA IS BCTPOSHHBIX

tunoB B Microsoft C++. B uactHocTH, long coctasnser 4 Gaiita qaxe B 64-pa3psaHbix

OIICPAllMOHHBIX CUCTEMAX.

Tabnuna 6 — Pa3mephl BCTPOCHHBIX THIIOB

Tun Pasmep

bool, char, char8 t, unsigned char, signed char, _ int8 1 baiiT
charl6 t, intl6, short, unsigned short, wchar t, wchar t 2 baiita
char32 t, float, int32, int, unsigned int, long, unsigned long 4 Gaiita
double, int64, long double, long long, unsigned long long 8 baiitT
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4.2. Berpoennsie oneparopsl C++
4.2.1. ApudmeTrdeckre ornepaTopsl

4.2.1.1. ApudMeTraecKue orepaTopsl, IoaaepKuBaeMbie 1361koM C -+, IpUBeIEHBI

B Tabnuue 7.

Tabnuna 7 — ApudMeTHdeckue oneparopsl

Onepatop Onucanue [Ipumep
+ IMobasmnseT mBa onevaHna A + B nmact 30
- BeruuTaer BTOpoii orepaHi ¢ IEPBOro A - B mact-10
% YMHOXKaeT 06a onepaHaa A * B mact 200
/ JemuT YUCIUTENb Ha Ne-4YHCIIUTEID B /A macr2
% Onepatop MOIYJIsl 1 OCTATOK MOCIIE LUENOYHCICHHOTO NEIEHHUS B% A nmact 0
i Onepartop OpUpaIleHys YBEIHYUBAET LENOYUCICHHOE 3HAYEHHE A+ mgerll ¢
Ha €IUHHUILY
- YMEHBIIAET LIEJOYUCICHHOE 3HAaYEHUE Ha €MHUILLY A-- nact 9

4.2.2. PensiyOHHBIE OIIEPATOpPHI

4.2.2.1. PenaumonHsIe ONEpaTopsl, MOANEPXKUBAEMbIe SI3bIKOM C ++, MpUBEICHEI B

TadJme 8.

Tabnuna 8 — PessuroHHbIE OIIEPATOPHI

Onepatop Onucanue ITpumep

_ ITpoBepsieT, paBHBI M 3HAYEHH ABYX onepanioB wid | (A == B) He coOTBETCTBYET

HET, €CJIH J]a, TO YCIOBHE CTAHOBUTCSI UCTHHHBIM. JEHCTBUTENBHOCTH.
IIpoBepsieT, paBHbI M 3HAYCHHUs ABYX ONEPaHIOB HIIH
3HAK ?
ABHO HET, €CJIM 3HA4YE€HHs HE PaBHBI, YCIIOBUE CTAHOBUTCS (A! = B) uctunHoO.
P HUCTUHHBIM.

[TpoBepsieT, MPEBBIIAET JIM 3HAYCHUE JIECBOTO
> onepaHia 3HaYEeHHe NPaBoro ONepaHia, eciy 1, (A> B) HeBepHo.
TOTJIa YCJIOBUE CTAHOBUTCS] UCTUHHBIM.

[TpoBepsieT, SIBASETCS 1 3HAYEHHE JIEBOTO OIEpaHia
< MEHBIIIE 3HAYEHUS IPABUIIBHOIO ONepaHa, ECIHU 1A, (A <B) uctunHo.
TOr[ia YCIOBHE CTAHOBUTCS UCTHHHBIM.

ITpoBepsieT, MPEBbILLAET JIM 3HAYEHHE JIEBOTO
= olepaHa 3HaYeHUE MPaBOro OINepaHna, ECIH 1a, (A> = B) HeBepHO.
TOTJa YCJIOBHE CTAHOBHTCS UCTHHHBIM.
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Omnepatop Onucanue [Tpumep

HpOBCpHCT, SABJIICTCA JIA 3HAYEHHE JICBOI'O OII€paHaa
MCHBIUEC WJIKX PABHO 3HAYCHUIO [TPABHIIBHOTO
oncpadzna, €ClId na, Toraa yCJIOBUE CTAHOBUTCSI
HCTHUHHBIM.

(A <= B) uctunHoO.

4.2.3. Jlornyeckue orneparopsl

4.2.3.1. Jlorudeckue oIepaTopsl, MoaaepxuBaeMbie si3pikoM C ++, mpuBEnEHHI B
ta0me 9.

Ta6nuna 9 — Jlorumueckue oneparopsl

Onepatop Onwucanue ITpumep

BeI3pIBaeTCS JIOTHYECKUM OIIEPAaTOPOM
&& AND. Ecnu 06a onepania oOTIudHbI OT Hyst, | (A && B) sBAseTCs JOXKHBIM.
YCJIOBUE CTAHOBUTCS UCTUHHBIM.

BeI3bIBa€TCS JJOrM4ECKUM OIIEPaTOpOM
WJIN. Ecnu moboi u3 AByX ONepaHioB
OTJIMYEH OT HYJIS, TOT1a YCJIOBHE CTAHOBUTCS
HCTHHHBIM.

(A || B) uctunHo.

BeI3bIBaeTCS JJOrHYECKUM OIIEpaTOpOM
NOT. Hcrons3yeTcst IUist U3MEHEHHS
! JIOTHYECKOr0 COCTOsIHUA onepaHna. Eciu ! (A && B) uctuHHO.
YCJIOBHE HCTUHHO, TO JIOTUYECKHH OrepaTop
NOT cnenaet J0XKHBIM.

4.2 4. TloGuTOBBIE OIIEPATOPHI

4.2.4.1. IToburoBslii ormeparop paboTaer ¢ OWTaMM U BBIIOJHAET IOOUTOBYIO
onepauwro. Tabywma UCTHHHOCTH UL &, |, 1 npuBeneHa B Tabmuue 10.

Ta6auna 10 — Tabnuma UCTUHHOCTH I HOOUTOBEIX OIIEPATOPOB

p q p&q plq p™q
0 0 0 0 0
0 1 0 1 1
1 1 1 1 0
1 0 0 1 ]

4.2.4.2. TIobUTOBBIE OIEPATOPBI, MOMICPKHBAaEMble f3bIKOM C ++, MpUBEJEHBI B

Tabmume 11.
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Ta6nuna 11 —ITo6uroBsie onepaTopsl

Onepatop Onucanue ITpumep
& JHBouunsiii orrepatop AND xomupyeT OuT B pe3ysTar, (A-& B) mact 12, uto
€CJIH OH CYLIECTBYET B 000MX ONepaHiax. coctasinset 0000 1100
| JlBomuHeIit onepatop OR xomupyet OUT, eciu oH (A | B) nact 61, koTOpbIit
CYLUECTBYET B JIFOOOM K3 OIIEPaHIOB. pasen 0011 1101
" Onepatop neouuHoro XOR xonmpyet 6uT, ecinu oH (A " B) macr 49, xoTOpbIit
YCTaHOBJIEH B OJUH OINEpPaHi, HO HE TOT B IPYroM. pasen 0011 0001
(~ A) mact -61, uto
: cocrasmser 1100 0011 B
Binary Ones Onepatop HOMOJHEHH SBJSIETCS YHAPHBIM U
~ . (opme nomnosHeH:Us 2 U3-
umeet 3ddekr «flippingy 6ur.
3a MMOJIUCAHHOI'0
IBOMYHOIO YHCJIA.
BOMHOI JIEBBIH ONEPATOP CABUTa. 3HAYEHHE JIEBBIX
£ ofl[e aHZIOB Ie emema%rcxpsnjéao Ha KOIIMYECTBO OUT by = oy 2, 00
P p ? cocrasysier 1111 0000
3aJJaHHbIX IIPABBIM ONEPaHIIOM.
BOMYHbIH ONEPATOP MPABOro COBUra. 3HaYEHUE JIEBBIX
>> Iéne AHJIOB I1€ imeia;cx BIT aﬁao Ha KOJIMYECTBO OUT. A 521 JERT 13, w10
P P P ’ coctasisier 0000 1111
3aJaHHBIX MPABBIM OIIEPAHIOM.

4.2.5. Oneparopsl IpUCBavBaHUs

4.2.5.1. Onepatopsl MPUCBAUBAHUS, TOANCPKUBAEMBIE A3BIKOM C ++, IDUBENEHBI B

Tabmme 12.

Ta6numa 12 — OnepaTops! IPUCBaUBAHKAL

Onepatop Onwucanue [Tpumep
3HaK [IpocToit oreparop NpUCBauUBaHUs, IPUCBAUBAET C = A + B npucBausaer
paBHO 3HAYEHMS M3 NPABBIX ONEPaHOB B JIEBBIH ONEPAH]. 3navenne A+ BB C
Onepatop Add AND npucsausanust, OH 100aBiseT
_ P = P P N C + = A sxsBuBanedtso C
+ = [paBblif ONEepaH B JICBBII ONEPaH/ M IPUCBAHBAET “C+A
pe3ysbTaT JIEBOMY OTEPaHLY.
Subtract AND assign operator, BbIYMTAET [PaBbIH _
3HaK C - = A sxBuBaneHTHo C =
ABHO OIEpaH/l U3 JIEBOrO ONEPaH/a M IPHUCBAHBAET PE3YILTAT C.A
p JIEBOMY OMEpaHAy.
Ornepatop YMHOXKEHHUS M npucBauBaHust, OH YMHOXKAET
3HaK patop y pY y C * = A sxBuBaJieHTHO C
ABHO npaBblif OrepaH i Ha JIEBbI onepas ¥ HPHCBAUBAET —C*A
P pe3yJIbTaT JIEBOMY OIEpaHLy.
Omneparop Divide AND assign. OH Z€NUT JIEBBIH _
3HaK - C /= A sxBuBanentHo C =
ABHO omnepaH Ha MpaBblii ONepan U NPUCBAHBAET PE3YIbTAT C/A
P JIEBOMY OTEpaHLy.
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Onepatop Onucanue ITpumep
Monyis 1 onepaTop MpUCBauBaHUs, OH PHUHUMAET
3HaK Y patop fp ’ P C% = A sxBuBanenTHO C
ABHO MOJIYJIb C HCITOJIb30BAHUEM JBYX OMEPaHIOB U Z % A
- 0
p [IPUCBaHBAET PE3yJIbTAT JIEBOMY ONEPaHLy.
<<= Omnepatop casura ciiesa U (aee=2 poomanaer ¢ C=
patop cI . C<<?
_ . C>>=2 cosmamaerc C =
>> = Omnepatop npaBoil CMEIUCHUS U Ha3HAYCHUS. C>>2
3HaK . C & =2 sBnsieTcst TakKuM
[To6uroBsiit Y onepaTop nprcBauBaHMs.
paBHO xe,kak C=C &2
N [To6utoBoe uckimoyaromee WM u onepatop C N =2 ABnseTCs TAKUM
TIPUCBaUBaHUS. xe, kKak C=C"2
= [TobutoBoe BxiroueHue oneparopa OR u C|=2coBnanaerc C=C
NIPUCBaUBaHUSL. 12

4.2.6. [lpyrue oneparopsl

426.1.B Tabmuune 13 nepeducineHsl HEKOTOpPBIE  APYIHE  OIEpaTopsl,
nouepxuBaemsie C ++.

Ta6nuua 13 — Jipyrue oneparopsl, nogaepxusaemsie C ++

Onepatop Onucanue

Bo3sspauraet pasmep nepemenHoil. Hanpumep, sizeof (a), rae 'a' spnseTcs UenpiM

sizeof
9UCIIOM ¥ OyneT BO3BpalaTth 4.

Ecnu Ycnosue UCTHHHO, TO OHO BO3BpaIla€T 3HA4YEHUE X, HHA4Y€ BO3BpalIaCT

Condition?X:Y
3HayeHue Y.

BEI3BIBAET MMOCIEN0BATENHHOCTh onepauuﬁ. 3HaYeHHEe BCEro BBIPpAKECHUSA 3arsToun
- 3TO 3HAYCHHE MOCIENHEr0 BEIPAKCHUA CIIHUCKA, Pa3ACJICHHOI0 3aAThIMHU.

. (dot) and >
(amow) Hcrons3yroTest [UIst CCHUTKH Ha OTHAENBHBIX WIEHOB KJIaCCOB, CTPYKTYP H COIO30B.
Cast [peobpa3yroT OfuH THIT JaHHBIX B npyroit. Hanpumep, int (2.2000) pepuer 2.
& Bo3sspauiaer anpec nepemeHHoW. Hampumep, & a; mact (axrtuyeckuii anpec

IIEPEMEHHOM.

SIBnsieTcs ykasatesneMm Ha nepeMeHHyro. Hampumep * var; OymeTt ykasbiBaTh Ha
MIEpEeMEHHYIO var.

4.2.7. Ilpuoputets oreparopos B C ++

4.2.7.1. [lpuopurer  omeparopa  ONPENEIAET TIPYNIMPOBKY  TEPMHHOB B
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BHIpOKECHMU. DTO BJIMSET Ha OLEHKY BhIpaXeHusA. HekxoTopbie omeparopbl UMEIOT 0ojiee
BHICOKMII IPHOPHUTET, 4eM Japyrue. Hampumep, omepaTop yMHOXEHUS HMeEET Oojee
BBICOKHI IPHOPUTET, 4YeM omeparop ciumkeHus. Hampumep, x = 7 + 3 * 2;3mech
X Ha3Hayaercs 13, a He 20, moToMy 4YTO oreparop * umeer 0oJiee BHICOKUM IIPUOPUTET, YeM +,
II09TOMY CHavajia yMHOMaercs 3 * 2, a 3aTtem JobaBisieTcs 7.

42.72. B tabmuue 14 omeparophl C HAWBHICIIMM INPHOPUTETOM IOSBISIOTCS B
BepXHEH wyacTy TaOJMIl, a HVDKHUE - BHM3Y. BHyTpu BbIpakeHHs CHadajga Oyayt

OLICHHUBATHCsI OIICPATOPLI C 00Jiee BEICOKHM IIPUOPHUTETOM.

Ta6bnuua 14 — [IpuopuTeTsl ONEPaToOpoB

Karteropus Omnepatop AcCcoLHaTUBHOCTH
IIOCT(HKC Of-=.++-- CrneBa HampaBo
OnuHapHbIA Tl - () ¥ & CripaBa HaJeBo

sizeof
Multiplicative *1% Cnesa Hampaso
npucanKa + - Cnesa Hamnpaso
CHBHT s Cnepa Harpaso
PEeALUOHHBIN LB = Cnesa Hanpaso
PaBEHCTBO i T Cnesa Hamnpaso
[ToburoBoe AND & Cnepa Hanpago
[To6uroBoe XOR A CrneBa Hampaso
[Tobutosoe OR | Crnesa Hampaso
Jlorugeckue AND && Cnesa Harnpaso
Jloruueckuit OR | Crnesa Hampaso
YCJIOBHBIN 7 Crnpasa Haneso
=4 =_=%=/=0=>>=

NpPUCBaUBaHKE s G ns|= Crpasa Haseso
3armsITast , Cnesa Hanpaso
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JIuct peructpargiy U3SMeHEHUH

Uswm.

Howmepa nucToB (CTpaHuII)

Bcero

HU3MCHCH-
HBIX

3aMCHCH-
HBIX

‘HOBBIX

aHHY JIVI-

poBan-
HBIX

JIUCTOB
(cTpanm)
B
TOKyMEHTE

Howmep.

AOKY-
MEHTa

Bxomsuit
HOMEpP
COIIPOBOU-
TEJIEHOTO
JOKYMEHTa U
Jara

TToarmce

Hara




