dPepepanbHoe rocyaapcrtBe

[TPOUEAYPHOE ITPOT PAMMMWPOBAHUE

Tema nexiun «OCHOBBI MPOrpaMMHUPOBaHUS Ha sA3bIke CH++»

JlekTop Kammmpckas EaunzaBera HaranoBHa (x.1.H., 1ouieHT, ®I'BOY BO "MUPDA -
Pocculickuii TexHosornueckuii yausepcutet') e-mail: liza.kashirskaya@gmail.com

Jlekmusa Ne 2
®)



mailto:liza.kashirskaya@gmail.com

Ha 99% — HudeM, HO B C++ ecTh pojiHas MOJJIEpKKa O0BEKTHO-
OpHEHTUPOBaHHOTO NporpammupoBanus (OOII).

C++ — 910 ynyumieHHbIN C. Y 3TUX A3bIKOB OJJMHAKOBBIN HA 99% CHHTAKCHUC
1 KOMaH/1bl, HO C — 3TO 0OJIbIIIE MIPO CTPYKTYPHOE U MPOLIEAYPHOE TPOTPAMMUPOBAHUE,
a C++ — npo 0ObEKTHO-OPUECHTUPOBAHHOE.

C — s3bIK, KOoTOpBIN caenan B 1973 rony Jlennuc Putun. 1 maBHas nenp sa3bika —
CKOPOCTb, OBICTPOJCUCTBUE U YHUBEPCAITBHOCTD. SI3bIK H3HAYAIBHO MPOEKTUPOBAJICA
KaK CUCTEMHBIM, 4TOOBI HA HEM MOYKHO OBLIIO MUCATh KOJ JJIS IIPOLIECCOPOB, ApaliBEpOB
M CO3/1aBaTh Ha HEM OIEpAIIMOHHBIC CUCTEMBI. B TO BpeMsi OOJIBIITMHCTBO ITUX BEIlICH
Jieany Ha accemoiiepe, U PUTUn XOTen 3TO yIPOCTHUTb.

C++ npunyman beépa CtpaycTpyn B Hauaie BOCbMUICCATBIX, KOITIa €My
HE XBaTajio BO3MOxHOCTEN ctangapTHoro C. OH caenan s3bIK 00jiee CTPOruM, T00aBUII
B Hero kitaccel, OOII-moaxon v meperpys3Ky oneparopoB, COXpaHUB CKOPOCTh

opurnHansHOTO C. B 1983 rony beépn nepeumenonain s3bik u3 «C ¢ knaccamm» B C++.



IIporpamma — 3T0 peanu3anus AITOPUTMA JUISL BBINOJHEHUS 33a4a4U
KomIibrorepoM (OBM).

C mnomomnpl0 MporpaMMbl Mbl  (DOPMYJIHUPYEM alrOPUTM Ha S3bIKE,
MTOHSATHOM KOMITBIOTEPY. TaKUM SI3BIKOM CITYXKHUT A3bIK IPOrPAMMUPOBAHUSL.

Ha cerogHsmiHuid JI€Hb OJHUM W3 CaMbIX PAaCHpPOCTPAHEHHBIX U
BOCTPEOOBAHHBIX SI3bIKOB MPOTPAMMUPOBAHUS ABISETCS SI3bIK CH++.

Ha sa3pike C++ MOXHO COCTaBISATh MNPOTPAMMBI JJISI HWHKEHEPHBIX
pacuyeToB, TAaKXKE MOXHO CTPOUTb OKOHHBIE  IIPOEKThI, HMEIOIIUE

MOJIb30BATEIbCKUM TpadudecKkuil uHTEpQEiiC.
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B npoiiecce co3nanus a000# mporpaMMbl MOYKHO BBIICIUTH HECKOJIBKO ATAIOB.

1) IlocranoBka 3agaund. DTOT 3Tal BBIMOJHACTCSA CHEHHAIMCTOM B IMPEAMETHOU
o0JacTU Ha €CTECTBEHHOM s3bIke. HeoOXoaumo omnpeaenuTh I1eJib 3aJadu, ee
COJIepKaHUe W OOIIMH MOAXOA K pelieHuio. Bo3MO)KHO, 4TO 3ajada peniaercs TOYHO
(aHamuTHYeCKU) M 0e3 KOMIIbIOTEpa. YK€ Ha dTale IIOCTAaHOBKM HAJ0 YYMTHIBATH
3h(PEeKTUBHOCTD aaropuTMa pelieHus 3amauun Ha DBM, orpanuueHusi, HaKkIaabIBAaEMbIe
anmapaTHbIM ¥ TPOTPaMMHBIM 00€CIICUCHUEM.

2) Ananuz 3amauu U MojenupoBaHue. Ha 3ToMm aTare omnpenenstoTcs HCXOIHbBIC
JaHHBIE W OXHUJAEMBIM PE3yJbTaT, BBISBISIOTCS OrpPaHUYEHUS HA WX 3HAYCHUS,
BBITIOJTHAETCST  (DOpMAM30BaHHOE OMHMCAHWE 3aJadyd M TIOCTPOCHHE WM BBIOOD
MaTeMaTUYECKOU MOJICIH, TPUTOAHOM JIJIs pelIeHns] Ha KOMIIBIOTEPE.

3) PazpaboTka wiu BHIOOp ajirOpUTMa PEIICHUS 3a/1a4d BBITIOJIHSAETCS HA OCHOBE €€
MaTEeMaTHYECKOro OMUCcaHusl. MHOTHE 3a7jaul MOKHO PEIIUTh PA3IMYHBIMHU CIIOCOOAMHU.
[IporpaMmucT nOKEH BBIOpaTh ONTUMAIbHOE pelieHne. HeTouHOCTM B TOCTaBKe,
aHaJIW3€ 3a7aud WU pa3padOTKe ajlropuTMa MOTYT IPUBECTH K CKPBITOM OIIHOKE:

IMPpOrpaMMHucCT IIOJYYHUT HCBGpHBIfI pe3yJbTat, CuruTasa Cro IpaBUJILHBIM.



4) IIpoexktupoBaHue oOIIEH CTPYKTypbl mporpammbl. Ha 3Tom sTarme
bopMupyeTCs MOJICIb PEIICHUs, ¢ TOCIEAYIOMeH AeTaan3alue 1 pa3oruBKOM
Ha MOAMPOTrPAMMBI, OTIPEACISACTCS apXUTEKTypa MpOorpaMMbl, CIOCOO XpaHEHHUS
uHpopmanuu (HabOp MEPEMEHHBIX, KOHCTAHT, MACCUBOB JIaHHBIX U TaK Jajiee).

5) KomupoBaHue mnpeacTaBisieT CcOOOM 3aluch alropuTMa Ha S3bIKE
IporpaMMHUPOBAHUA.

COBpPEMEHHBIC CHUCTEMBbl MPOTrPAMMHUPOBAHUSI  TO3BOJSIOT  YCKOPHUTH
npouecc pa3pabOTKH MPOTrpaMMbl, ABTOMAaTUUYECKH CO3/1aBas 4acTh €€ TEKCTa.
OpHako TBOpYecKass paboTa JIEKUT Ha Mporpammucte. s yCHelmHOM
pean3alMy [eIU MPOEeKTa TPOrPaMMUCTY HEOOXOAUMO HCITOIb30BaTh METO/bI
CTPYKTYPHOTO  IPOTPAaMMHUPOBaHMUsSI, TO €CTh  MNPOTrPaMMHUPOBAHUS  C
MCIIOJIb30BAaHUEM TOAIPOTPaMM, KOTOPBIE B SI3bIKE MporpammupoBaHus CH++

HOCSIT Ha3BaHUs (DYHKIIUH.
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6) Omnaaka u TectupoBaHue mnporpammbl. [loj OTKIIAAKOW MOHUMAETCS YCTPAHEHUE

OIMOOK B MporpaMmme. TecTUpoBaHHE TMO3BOJISIET BECTHU WX IMOUCK M B KOHEYHOM CUETE
yOeIUThCS B TOM, YTO TTOJTHOCTBIO OTJIAXXEHHAs MporpaMma JaeT MpaBWIbHBIN pe3yabTrar. Jis
ATOTO Pa3pabaThIBAIOTCS CHUCTEMBI TECTOB - CIEHHUAIbHO MMOJOOPAHHBIX KOHTPOJIbHBIX
MPUMEPOB C TAKUMHU MOAOOPKAMHM MapaMeTpoB, I KOTOPBIX PEHICHHE 3aJa4d M3BECTHO.
TecTUpOoBaHUE JIOJKHO OXBAaThiBaTh BCE BO3MOXHBIE BETBICHHUS B MOPOTPpAMME, TO €CTh
MIPOBEPSIOT BCE €€ MHCTPYKIHUU U BKJIIOYAIOT JAKE TAKUE WMCXOMHBIE JNAHHBIC, JJI KOTOPBIX
penieHre HEeBO3MOXKHO. [IpoBepka OCOOBIX HMCKIIIOUMTEIBHBIX CUTyalluid HeoOXxoauma jis
aHaliu3a KOPPEKTHOCTHM paboThl mporpammbl. Hampumep, mporpamma J0KHA OTKa3aThb
KJIMEHTY OaHKa B MPOCHhOE BbIAATh CYMMY, OTCYTCTBYIOIIIYIO Ha €ro cueTe. B OTBETCTBEHHBIX
MpoeKTax OOJbIIOC BHUMAaHUE VYIAENACTCS TaK HA3bIBAEMON «3alllUTE OT HEYMEJIOro
MIOJIB30BATEIIS», TTOAPA3YMEBAIOIIEH YCTOMYMBOCTh TPOTPAMMBI IO OTHOIIEHHUIO K HEYMEJIOMY
oOpailleHuI0 moJib3oBaress. Mcnoib30BaHUE CHEHHAIbHBIX MPOTrPaMM-OTIAIUUKOB, KOTOPHIE

IMO3BOJIAIXOT  BBIIOJIHATH IIpOrpamMmy IO OTACIBbHBIM IHMaraM, IpoCMarpuBasg IIpH 3TOV

SHAYCHHUA IICPCMCHHBIX, 3BHAYUTCIIbHO YIIPOILIACT 3TOT OTall.



7) Ananu3 pesynbTaTtoB. Ecin mporpamma BBINOJHAET MOACIUPOBAHUE
KaKoro-au00 M3BECTHOIO IIpPOIlecca, CIEAYyeT COINOCTaBUTh  PE3yJbTar
BBIUMCIICHUM C pe3yJbraraMd HaOmtoAeHuil. B cilydae CyIecTBEHHOIO
PACXOXKJICHUS HEOOXOIMMO U3MEHUTh MOJICITb.

8) IlyOnmukamus pe3yiabTaroB padOThI, Ilepeaadya 3aKa3zyuky s
DKCILTYaTalluu.

9) ConpoBoXAEHUE IPOrpaMMbl. DTOT KOHEYHBIM 3Tall BKJIFOYAET B ceOs
KOHCYJIbTAllUM TPEACTABUTENICH 3aka3uuka Mo paboTe ¢ NporpaMmMond u
oOydeHHI0 TepcoHajoM. HemocTtarku W OmIMOKH, BBISIBICHHBIE B IPOLIECCE

DKCIUTyaTallliu, yCTPAHSIFOTCS.
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B s3b1ke C++ Bce mepeMEHHBIE UMEIOT ONPEICICHHBIM TAI JaHHBIX.

Tun onpenensier MHOXECTBO 3HAYEHWH, KOTOPbIE MOTYT HPHUHUMATh
OOBEKTHl IpOrpaMMbl  (KOHCTAaHTBI M TMEPEMEHHBIE), a TaKXKe
COBOKYITHOCTh OIE€palui, JOMYyCTUMBIX HAaJ JSTHUMH 3HAYCHHUSIMHU.
Hanpumep, 3Hauenusa 1 u 3 oTHOCHTCS K 1emoduciicHHoMy Tuiy. Han
JAHHBIMU 1I€JIOTO THIIA MOKHO BBINIOJHATH JII0OBIE aprU(METUUYECKHE
OmEeparum.

A BOT JaHHBIE «OTJIUYHOE» WU «ydyeba» NpHUHAIIEKAT K
CTPOKOBOMY THITY.

Tun maHHBIX TPUCBAKWBAETCS IEPEMEHHOM MPU €€ OOBSABICHUU WIIU
WHUIIHATA3ary. Jlajiee nmpuBeaeM OCHOBHBIE THUIIBI JIAHHBIX si3bIka CH++,

-

KOTOpPbIC HAM TTOHA100ATCA.



Tabauna 7. CTaHAapTHbIE THIEI JaHHBIX C++
THnbI JaHHBIX 3HadueHHI

B SI3BIKE int LIeJTBIH THIT, pa3Mep THNA int He ompeengeTcs CTAHAAPTOM,
a 3aBHCHT OT KOMIIbIOTepa H KOMIHIATOpa, 414 16-
paspadHOro Ipoleccopa IO BeIHYHHBI 3TOr0 THIA
oTBoaMIca 2 Oafita, a1g 32-paspgaHoro — 4 Oafita.
IIpuMeps! 3HaYeHHH THHA int: 5,0, -1, 100.

pOrpaMMHUPOBa-

HUA C++ double BeIleCTBeHHBIH THII ¢ ABOHHOH TOYHOCTHIO. THITBI JaHHBIX C
IUIaBalomeH TOYKOH XpaHATCd B IAMATH KOMIbIOTepa
OoIIPCACICHBI HHaYe, yeM [eJ04YHCIeHHbIe. BHYyTpeHHee NpecTaBlIeHHe
BEIIECTBEHHOTO0 YHCIAa COCTOMT H3 JABYX dYacTeH —
HEKOTOpHIE MaHTHCCHI H Nopgaka. MaHTHcca — 3TO 4HCIO0, Doiabllee
1.0, BO w™mempmee 10. [ag BenwmuwmH THma double,
3aHHMAIOIHX 8 DaHT, O MOPAIOK H MAaHTHCCY OTBOIHTICH
11 m 52 paspgaga coOTBeICTBEHHO. JIJIMHA MAaHTHCCBI
ompedenseT TOYHOCTh YHCIA, a AIHHA NOpAAKa — ero
TUIIBI TaHHBbIX, auanasoH. IIpuMeps! sHaueHHH Tana double: 5.0, -0.00001,
2.9987.
KOTOpBIe float BeIlleCTBEeHHbIH THI. B KoMIIbIoTepax BeaHduHbl THNA float
3aHHUMAIOT 4 0affTa, U3 KOTOPBIX OJHMH IBOHMYHBIHA paspan
[PEICTABIIEHEI OTBOZHICA O] 3HAK MAHTHCCHL 8 Pasp4a0B NOJ NOPIIOK H
23 moa marTHCCY. Tan float HMeeT MeHBITYIO TOYHOCTD, 4eM
double. B OoapmmMHCTBEe CiIydaeB JIydile HCIOIb30BaTh
double.
char CHMBOJIBHBIH THII, IIOJ BeJIHYHHY CHMBOJIBHOTO THIIA
OTBOJHTCA KOJHYECTBO OAHT, J0CTATOYHOE A1 pasMelleHHT
Jr000ro CHMBOIA H3 Habopa CHMBOJOB XIS JaHHOTO
KOMIBIOTEpa, YTO H OOYCIOBHIO HasBaHHe THHa. Kak
mpaBmio, 310 1 Oafit. KaKapli CHMBOI HMeeT CBOH
COOCTBeHHBIH IEeJOYHCISHHBIH KOJ, COINIacHO Tabmmie
ASCII (aBra. American Standard Code for Information| | <
Interchange) ITpaMepsIsHaueHuHATHNA char: "A" (kox 65)? «\,\\ﬂ \ll
N

"7" (koa 55), "-" (xoa 189), "/" (xox 191). - ////
%

CTaHJIAPTHHIC

B Ta01I. 7.




B nmporpamMmmupoBanum cymectByetr nousatue «llepemennas».

IlepemeHHasi — 3TO HEUTO TAKOE, YTO CLOCOOHO U3MEHSTh CBOE 3HAYEHUE B
XOJI€ BBITTOJTHEHUS IPOTPAMMBI.

Bo3bméM caMoe 0ObIYHbIC apU(PMETUUYECKOE BBIpAKEHUE: X = a + b.

B 3TOM BbIpaX€HUM MPUCYTCTBYIOT TPU UMEHOBAHHBIX HEU3BECTHBIX: X, @ U b.

Kaxmoe HEM3BECTHOE B 3TOM YPABHEHUU MOKET U3MEHATh CBOE COCTOSIHUE: 32
Ha3BaHUMEM HEU3BECTHOIO COKPBITO Kakoe-Tn00 3HaueHue. KakuM-To0 HEM3BECTHBIM
3HAUYECHUSA 33J1aéM Mbl, KAKHE-TO HEM3BECTHBIC BBRIUUCIISIIOTCS MO (hOpMYJIaM C
MOMOII[BIO CTABIIMMU U3BETHBIMU HEU3BECTHBIX. JIF000€ U3MEHEHUE 3HAYCHUS
PaBHOCUJIBHO U3MEHEHUIO COCTOSHUSL.

B KOMIbIOTEPE MOYTH BCE TO XKE CAMOE.

[Tepemennas B si3bike C++ mpeacTaBisieT coO0M Ha3BaHHWE HEU3BECTHOTO,
TAKOTO HEU3BECTHOTO, 3HAYCHUE-COCTOIHUE KOTOPOMY MOKHO 33/1aBaTh WUJIA

U3MEHSTH BO BpeMs paOOThI TPOrPaMMBL. L [2))



Nudopmanusi B KOMOBIOTEPE XPAHUTCS B TaMsITH. MUHUMAaJIbHAS €AMHULIA
nH(pOpMaIUKU XPAHUTCS B OHOM STYCUKE MaMsATU. Y JIFOOON SYEeKH maMsITH €CTh
CBOM COOCTBEHHBIN (hU3UUECKUH afipec. Y KaKJI0W SIYCHKHU aMsITH CBOM
WHJIUBUyaJbHBIN (u3nueckuil aapec. Kormga Mbl XOTUM, 4TOOBI KOMITBIOTED,
HaIlpUMep, BBIBOJUI HEKOTOPOE 3HAUCHUE HA MOHUTOP, HAM HEOOXOIUMO 3aCTaBUTh
KOMIIBIOTEP 3aIIOMHUTH 3TO 3HAYECHUE.

3anoMUHAaeMO€ KOMITBIOTEPOM 3HAYEHHE MOMNAIaeT B HEKOTOPYIO 001aCTh
namMsTH, I7e U XpaHutcs. O0nacTh maMaTH IPEACTABISECT COOOM 1IETOCTHBIN OJI0K,
COOpaHHBIN U3 KAKOTO-TO YKCIIA YECCK. XPAHUMOE BHYTPU 00JIaCTH HaMsITH
3HAYECHUE OMPEIECIISICTCA KOMITUIATOPOM C MOMOIIBIO TIEPBOU STYCUKHU.

VY kaxJ0i ssYeKu €CTh COOCTBEHHBIN pu3nueckuii aapec. B C++ oOpaieHue
K aIpeCcy NEPBOM SIYEHKN HEKOTOPOro 0JioKa MaMsITH SKBUBAJICHTHO OOPAIIICHUIO KO

BCEMY OJIOKY MaMsITH.



YTo0OBI XpaHUMOE B OJIOKE MTaMATH 3HAYEHHUE, HalpUMep, OTOOpaKaioch Ha
AKpaHe, HYy>)KHO BBITAILIUTh 3HAYEHHUE U3 O10Ka naMsATH. YTOObI BRITALLIUTE 3HAYCHUE
13 OJIOKa MaMsITH, HY>KE€H aJipec IepBoil ssueiiku 3Toro 0joka namsatu. OOpaiieHueM
K aJpecy MnepBoi siueiky 0j10Ka MaMsITH BCEIla MOKHO BBITAILIUTh 3HAYCHHUE,

XpaHUMOE BHYTPH BCETO OJIOKA.

J{s1 3aKperuieHrs] MaTeprasa MOKHO BBITIOJIHUTh MPOCTOE YHPAdCHEHUE.

1. OObsiBUTE ABE MIEPEMEHHBIE U IPUCBONTE UM 3HAUCHUSL.

2. lloMeHsiTE 3HAYEHUS, XPAHUMBIEC B IEPEMECHHBIX.

Hanpumep, Bb1 00bsiBUIN a=5; b=10. HeoOxoaumo caenarh Tak, 4TOObI IpU
BBIBO/JIC 3HAYEHHUSI b HAa MOHUTOP BBIBOJIMJIOCH YUCJIO 5, a IIPU BBIBOJIC 3HAYCHHUS a

yucyo 10.
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3adyeM MpOrpaMMHUCTy HYKHBI IepeMeHHbIe? UTOOBI mporpaMma MOIJIa 4YTO-TO
cleaTh, IporpaMMe HY»KEH JOCTYII K KAKOMY-JTH00 y4acTKy MaMsTH KOMIIbIOTepa.
Hampumep, 4T00bI BBITIOJHUTH MPOCTOM pacuyeT CyMMbI U3 IBYX ClaraeMblX,
IporpamMMe HY>KHO MECTO IMOJ XpaHEHHUE TIEPBOTO CJIaraeMoro, BTOPOIo CJIaraeMoro
1 MECTO I10Jl XpaHEHUE MOTYYEHHOTr0 pe3yiabTara. To eCTh 1S BBIYUCICHUS CYMMBI
MOXET TPeOOBaThCA JIMOO Ba, MO0 TPHU ydacTKa MaMsITH (€CI1 UCIIOIb3YeTCs ABa,
TO PE3yJIbTAT 3alKUCHIBACTCS MOBEPX UCITOIB30BAHHOTO ciiaraeMoro). Pesynsrar
BBIUMCJICHHS YaCTO HEOOXOAUM JIJIsSl JaJIbHEHIIIETO BRIYMCICHUS, B TOM YHCIIE JJIs
MTOBTOPSIEMBIX BBIYMCIICHUH.

BoT Tak BRIMISAUT IpOCTEHIas MpocTasi IporpaMma BbIYMCICHHUS CYMMBI:

cout << 5+10 << "\n"; //BbiBECTN Ha 3KpaH 15

=)



IToxxon HanMcaHusl KOAOB MOJIOOHBIM 00Pa30M BEJIET K TOMY, UTO HET

BO3MOKHOCTHU COXPAHATDH PC3YJAbTAThI AJIA ﬂaﬂbHeﬁmero X MCIOJIb30BaHus. Bor

MOJTYYHUJIN MbI B PE3YJIBTATE BBIYUCIICHUS - YACIO 15, a Kak 3TOT pe3yabrar
MCMOJIb30BaTh Jaybiie? Yucna S u 10 B 3ToOM nipumepe SBISIOTCS KOHCTAHTAMU: OHU
IJIe-TO COXPAHEHBI B MaMSITH KOMITbIOTEpA, HHAYE Obl BEIYMCIICHHUE HE
MPEACTABIAIOCH BOBMOXKHBIM, HO TOBTOPHO 00paTuThes K S U 10 MbI yke He
MOXXEM, ITOTOMY YTO HEMOCPEICTBEHHO C 3TUMU KOHCTAHTAMM CIIOCO0A CBSI3U HET.
Tonbko cunTarh 3aHOBO!

Kpome 3Toro, Bo Bpemsi paboThl MOA00OHOM NpOrpaMMbl BBOJUTH 3HAUCHUS JIJIS
BBIYKCJICHUM C KJIABUATYPhI HEJIb3S.

[ToaToMy, 4TOOBI MPOrpaMMbl OBLIIA MOJHOLIEHHBIMU, IPOTPAMMUCTBI IOYTH
BCEIJIa UCIIOJB3YIOT IEpeMEHHbIE. Peikast mporpaMma MOXKET 0Ka3aThCs MOJIE3HOM,

€CJIM TIEPEMEHHBIX B HEH BOOOIIIE HET.



VYiydineHue nporpaMMbl MOXKET OBITh TAKUM:

int year_birthay = 1997; //lepemeHHas year_birthay nHnumnannsmposaHa

// 3Ha4yeHnem 1987
cout << year_birthay + 10;

Ho ciioxHO yTBep)1ark, 4TO B TAKOM KOJIE€ MHOTO CMBICIIA, IOTOMY 4TO
UCIIOJIb3YETCS 3HAYEHUE, 3aJaHHOE ITPOrPaMME B UCXOJTHOM KOJIE€. DTO 3HAYEHHE
HEMOCPEACTBEHHO BO BpeMsi pabOThI MPOTpaMMbl HE UBMEHUTh HUKaK. C TeM Ke
YCIIEXOM MOXKHO OBLJIO MCMOJIb30BATh, HAIIPUMEP, KOHCTAHTY, IO3TOMY 3TOT IPUMED
MaJIO OTIIMYAETCA OT MPEIBIAYLIETO.

Tem He MeHee, 3TOT mpuMep OJIMKE K TOJIHOLIEHHOMY KoAy. Beas ecnu
TpeOyeTcs BBOJ C KJIABUATYPhI, TO UCTIOJIb30BAaHWE UMEHU NIEPEMEHHOM MO3BOJISIET
CBSI3aThCS C YYACTKOM MaMSITH, B KOTOPBIA KOMIIUJIATOP CMOXKET 3aIlUCHIBATH

N3MCHCHUA.



#include <iostream.h>
int main(){
int year_birthay = 0;
cout << "BBeau rog poxaeHus: ";
cin >> year_birthay; //3anncann B namaTb 3Ha4YeHNeE.
cout << "Peaynerat paboTel nporpammel: " << year_ birthay + 10 <<"\n";
/INicnonb3oBanu 3anMcaHHoe 3Ha4YeHne
return O;

}

Bﬂaroz[apﬂ BO3MOKHOCTH UMCHOBAHHA YUACTKOB IIaMATH Mbl MOKCM HAIIMCATb

MIOYTH J1000€ Ha3BaHME, KOTOPOe OyAeT yI00HO MCIIOJIb30BaTh B JabHEHIIIEM.
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[Ipn "MEHOBaHNUH IEPEMEHHBIX HYKHO UMETh B BU]Y CIICAYIOIIECE.
[IepBbIM CUMBOJIOM UMEHU MEPEMEHHON HE MOXKET OBbITh HU(pA.
HMst IepeMEHHOM MOXKET COCTOSITh TOJIBKO U3 CUMBOJIOB JJATUHCKOTO aji(aBuTa,
nudp U CUMBOJIA TOAYEPKUBAHUSI.
CUMBOJIBI B BEPXHEM M HM>)KHEM PETHUCTPAX PACCMATPUBAIOTCS KaK pa3HbBIE.
B xauecTBe MMEHU HENB35 UCIIOIb30BATH KIIFOYEBBIE CIIOBA, 3aPE3EPBUPOBAHHBIE
KOMITHJISITOPOM.
He crouT HaunHaTh Ha3BaHUE C OJTHOTO WJIW JIBYX CUMBOJIOB IMTOJYEPKUBAHUS:
o100HBIE UMEHA UCIIOIB3YIOTCS Pa3pabOTUUKaAMHU JIsI HYKJI KOMIIUJISATOPA,
MIOATOMY HCIOJb30BaHUS MOJOOHBIX UMEH CIIOCOOHO MPUBECTH K HEOKUAAHHBIM
MOCJIEACTBUSAM
CraHmapt HE OrpaHUYMBAET JJIMHY 33/1aBAEMOI0 EPEMEHHON UMEHH, HO

HEKOTOPBIE TIaT(HOPMBI MOTYT BBOJUT CBOU OTPAHUYCHUS HA JJIUHY.



OObsiBiIeHHE TTIEpeMeHHON B C++ IIPOUCXOIUT TaKHUM
00pa3oM: CHayaja yKa3bIBaCTCS THUII JJAHHBIX JUIS TOU

IIEPEMEHHOM, a 3aTEM HA3BAHUE ATOU IIEPEMEHHOM.

lIpumepwvl 0b6vsBIEHUS NEpeMEHHbIX

int a; // obbsereHue nepemeHHoOU a ueso2o0 mura.
float b; // obbssneHue nepemeHHou b mura
OaHHbIX C rasaroweu 3arnsamoud.



IIpu 0OBABIECHUHN TTIEPEMEHHON MBI MOKEM IIPHUCBOUTH €1 3HAYEHHUE B ATOT

K€ MOMEHT. DTO Ha3bIBACTCA MHUIIMAIN3AIIMEN IEPEMEHHOM.

C++ noaaepKMBacT JiBa OCHOBHBIX CIIOCO0a MHUITMAIN3AIINT

[IEPEMEHHBIX.

Cnoco0 Ne 1. Konupytoiias MHUITHAIU3AUs (M0 «AHUALTMAIM3alAs

KOTTMPOBAHHEM») C TIOMOII[LIO 3HaKa PaBEHCTRA =:
int n = 5; // xonupyromas HHALIMATA3AIUs
double ¢ = 14.2; // naunmanu3zanusa nepeMeHHon tuma double.
char d ='s"; // unuIManu3anusa nepeMeHHoN Tuma char.
bool k = true; // uHULIMaTU3AIUS JTOTMYECKON TEPEMEHHOM K.

Cnoco0 Ne 2. [IpsiMast HHULIMATIM3AIUS ¢ ITOMOIIBIO KPYIJIBIX CKOOOK ():

int n(5); // npsimMasi UHUITUATU3AIAS
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B C++ umMmeercs BaxHOE OTIIMYUE MEXKY TTOHSITUSIMHA OMIPEACTICHUS

(MHULMATU3alUK) U 00bsaBIeHUS IepeMeHHoM. [1o 0ObsiBICHMEM MTOHUMAETCA,
COOCTBEHHO, 33/IaHUE UMEHU MIEPEMEHHON U yKa3aHue el Hy>kHoro Tuma. [lox
ONpEICIICHUEM TOHUMAETCSl BHECECHUE KAKOK-TO MHPOPMAIIUU B OOBSIBICHHYIO
IIEPEMEHHY 0.

Pa3zmephl mepeMeHHBIX 3aBUCAT OT Ballleil onepaliiOHHON cucTeMbl. UTOOBI

MOCMOTPETH Pa3Mep MePEMEHHOM, CYIIECTBYET onepatop sizeof:

cout<<sizeof(int)<<"\n"; //Y3Hann pasmep nepemeHHoOn TMna int
cout<<sizeof(double)<<"\n"; //Y3Hann pa3mep nepemeHHon Tnna double
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AU AIN3ANNUA HECCKOJIBKHUX ITIEPEMECHHDBIX
=

B oHOM CTEHTMEHTE MOYKHO OOBSIBUTH Cpa3y HECKOJIBKO MEPEMEHHBIX OJTHOTO U

TOT'0 K€ THIIA JaHHBIX, Pa3ACiias UX UMEHA 3asAThIMUA. Hanpumep, cneayomue 2

(dbparMeHTa Ko/ia BBIMOJHSIIOT OJHO U TO XKe:
int a, b;

n

int a;

int b;

KpOMe TOT'O, BbI AK€ MOKCTC MHUIIUAJINU3UPOBATH HCCKOJIBbKO IICPCMCHHLIX B

OIHOU CTPOKE:
inta=>5, b=6;
int ¢(7), d(8);
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Ectb TpHUu OHII/I6KI/I, KOTOPBIC COBCPIIAOT HOBUYKH ITPHU OOBSIBIICHUH HECKOJIBbKUX

INEPCMCHHBIX B OTHOM CTEHUTMECHTE.

OunoOka Nel. YkazaHue Kaxa0il IepeMEeHHOM OJTHOTO U TOTO K€ TUIMa JaHHBIX TTPU

HHHUIHWAJIN3alIU1 HCCKOJBKHUX IICPCMCHHLIX B OJJTHOM CTEUTMEHTE. ITO HE KpUTUYHAasA oum61<a, TakK

KaK KOMIITUJIATOP JIETKO €€ OOHAPYKUT M COOOITUT BaM 00 ITOM.

int a, int b; // HenpaBunbHO (OWKMBKa KOMMUNALNN)
int a, b; // npaBUNbLHO

OmnoOka Ne2. Mcnionib30BaHUE Pa3HbIX TUIIOB JAHHBIX B ONHOM cTeiT™MeHTe. [lepemenHbie

Pa3HBIX TUIIOB JIOJKHBI OBITh OOBSIBIICHBI B Pa3HBIX CTEUTMEHTAX. DTy OMIHUOKY KOMIUISITOP

TaK>Ke JIETKO OOHAPYKUT:

int a, double b; // HenpaBMNbHO (OWKOKa KOMMUNALNK)
int a; double b; // npaBunbHO (HO HE pEKOMEHAYETCS)
// TpaBUNbHO N pekomeHayeTca (+ «umTabernbHeey):
int a;

double b;

OmnoOka Ne3. MHunnanu3zamus 1ByX NEPEMEHHBIX C OMOIIbIO OJHOM Onepalyu:

int a, b = 5; // HenpaBuUnbHO (NepemMeHHast a OCTaeTcs
// HEMHUUMaNN3npoBaHHOW)
inta =25, b=25;// npaBuneHo [




3amemwvme, uto B C++ oneparop nNprucBauBaHUs (=) HE SIBISIETCS 3HAKOM
PABEHCTBA M HE MOXKET MCIOJIb30BaThCs JIJIs CpaBHEHMS 3HaYeHu. Oneparop
PaBEHCTBA 3aMMCHIBACTCS KaK «IBOMHOE PaBHO: = =,

[IpricBanBaHuE UCIIOIB3YETCS JJIs COXPAHEHHUS OIPEICIICHHOTO 3HAaU€HUE B

nepeMeHHou. Hanpumep, 3atuce Buaa a = 10 3agaetr nepeMeHHON a 3HAYEHHUE YUCIIA

10.

I'ne 00bsiBIsATH IEpeMeHHbIe? CTapble BEPCUU KOMOUISATOPOB sA3bika Cu
BBIHYKJIAJIA MOJIb30BATEICH OOBSBISTH BCE IEPEMEHHBIE B BEpXHEW YacTH (DYyHKIIUH.
Ceituac 910 yxe HeakTyaabHO. COBpeMEHHbIE KOMIUISATOPBI HE TPEOYIOT, UTOOBI BCE
IepeMeHHbIe 00513aTelIbHO ObLIN 00BSBICHBI B cCaMOM BepXy pyHkIuu. B sa3bike C++
MPUOPUTETHBIM SBJISIETCS OOBSIBJICHHE (@ TaKKE MHUIIUAIN3AIMS) IEPEMEHHBIX KaK

MOKHO OJIMDKE K UX IICPBOMY HCIIOJIb30BAHHUIO.



Tako¥ CTWIIb HAITMCAHUS KOJA UMEET HECKOJIBKO MPEUMYIIECTB.

BO-HCDBBIX, BO3JIC IICPCMCHHBIX, KOTOPLIC 0OBSIBIIEHBI KAK MOXKHO OJIMIKE K UX

MIEPBOMY HCIOJIb30BAHUIO, HAXOJIUTCS IPYTOM KO, KOTOPBIN CIIOCOOCTBYET JIyUIlIEeMy
MPEJACTABICHUIO U TOHUMAHUIO TTpoucxoasiiero. Eciu Obl nepeMeHHast x ObL1a
oObsBiIeHa B Hayasie (yHKIUKU main(), TO Mbl Obl HE UMEJIA HU MaJICUIIIETO
MPEJACTABICHUS, JAJIs1 YETO OHA UCTIOJIb3yeTCs. JIJisi MOHUMAaHUS CMbICIIa IEPEMEHHOMN
MPUILIOCH ObI LIEJTMKOM MTpOCMaTpuBaTh BCIO (pyHKIHUIO. OOBABICHUE IEPEMEHHON X
BO3JIE OMEpaliii BBOJIa/BbIBOA JAHHBIX MMO3BOJISIET HAM MOHSATh, YTO 3Ta MEPEMEHHAs
UCIIOJIb3YETCA /111 BBOJA/BhIBO/IA JAHHBIX.

BO-BTODBIX, 0OBSIBICHUE IICPCMCHHBIX TOJBKO TaM, I'’IC OHHU HGOGXOI[I/IMI)I,

COOOIIIaeT HaM O TOM, YTO 3TH IIEPEMEHHBIC HE BIUAIOT Ha KOJI, PACIOJIOKEHHBIN BHIIIE,
YTO JEJIACT MPOrpaMMy MPOIIE SISl TIOHUMAaHHS.

W, HakOHEI, B-TPEThUX, YMEHBIIACTCS BEPOATHOCTD CIIYYalHOTO CO3JaHUs

HCHUHHUIIUAJIN3UPOBAHHBIX IICPCMCHHBIX. ‘ |9 ) )



AJTN3a1 A5 HECKOIBKUX MepeMeHHbIX N
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B OONBIIMHCTBE CIIy4aeB, Bbl MOXKETE OObSIBUTh IEPEMEHHYIO

HETOCPEICTBEHHO B CTPOKE Mepesi €€ MePBbIM UCIOIb30BaHUEM.
lIpasuno. OOBABISINTE NEPEMEHHBIE KaK MOKHO OJIMKE K MX

IIEPBOMY HCHOJIb30BAHUIO.
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Eciu nniepeMeHHy10 He MHUIIHAIU3UPOBATh, TO IMIPOUCXOJNUT €€ MHUIIHATN3ALUS 110
yMOJYaHu0. M nmepeMeHHast mojaydaeT HEKOTOPOE 3HAYEHUE 110 YMOJIYaHHUI0, KOTOPOE
3aBUCHUT OT MECTA, I/I€ 3Ta IIEPEMEHHAs ONpe/IeiICHA.

Ecnu nepeMeHHas CTaHAapPTHOIO THUIIA OoNpejeieHa BHE (PYHKIIMM main, HO HE
WHULMAJIM3UPOBAHA, TO OHA MOJIY4aeT TO 3HAYCHHUE 110 YMOIYAHHUIO, KOTOPOE
COOTBETCTBYET €€ THUITY. J[JIs1 Y4UCIOBBIX THUIIOB 3TO YMCIO 0.

Hanpumep:

#include <iostream>
int X;
int main()
{

inty;

std::cout <<"X =" << x <<"\n";

std::cout <<"Y =" <<y;

return O;

QA

ITepemeHHast x onpeeneHa BHe (HyHKIMY, U II09TOMY OHA [OTy4UT 3HAYCHHE [I( ) ) |

YMOJTYaHHUIO - 4rcio 0.



A3MeHeHne 3HAYCHU S IIePeMEeHHOU

KittoueBoit 0COOEHHOCTBIO MEPEMEHHBIX SIBJISIETCS TO, YTO MBI MOXKEM

N3MCHSATH UX 3HAYCHUSA .

#include <iostream>

int main()

{
int X = 6;
X =8;
x=10;
std::cout <<"X ="<<x; /[ X=10

return O;

<)



Tunel nepemeHHbIM B C++ 3a4a10TCS TOJIBKO OJIMH Pa3, U3MEHSTh UX B XOJI€
pabOThI MPOTPaMMBI HEJIb3sI, TO €CTh HEJIb351 U3MEHSTh pa3Mephl BbIJICICHHBIX OJIOKOB
MaMsITU, MOXKHO TOJIbKO YHUUYTOXKATh OJIMH OJIOK paju CO3JIaHUs JPYyroro (3To
BO3MOXKHO MPH padOTE C yKa3aTeasIMH, K KOTOPbIM Mbl OOpaTUMCS TTO3KE).

B C++ tunel genstcs Ha PyHAaMEHTaIbHbIC (OHU K€ U 0Aa30BbIC WU

MPUMUTHBHBIE) U COCTABHBIE.

K d)VHI[aMGHTaJ'IBHI)IM THUIIAM OTHOCATCA.

* CHUMBOJIbHBIC BUJIbI TUIIOB: char, unsigned char, signed char — oTtHOcuTCS K
[EJTOUYMCIICHHBIM THUIIAM;

* 1IEJIOYMCIICHHBIC BUJIbI TUMOB: short int, int, long int, long long int — oTHOCSTCS K
[EJTOYMCIICHHBIM THUIIAM;

* OyneBCKUM BUJl TUIIOB: bool —OTHOCHUTCS K IIETTOUUCIICHHBIM TUIIAM;

* BHJIbI TUIOB C IIaBarollel Toukon (poOHbie uncia): float, double, long double —
OTHOCSTCS K TUIIAM C IJIaBaOIIEH TOYKOM; B 15 )

* BHI IIYCTOI'O THUIIA: void — OTHOCHUTCS K HEIIOJIHBIM THIIaM.



K cocTaBHBIM THIIAM OTHOCSITCS:

* MACCHBBI,
*  Qyskuum,
* yKazaTeiw,
*  CCBUIKH,
* KIJIACCBHI,
* 00BEeOUHEHUS,
* MEpPEUUCIICHUA.
[Tocnennue Tpu TUNa — U3 00J1aCTH OOBEKTHO-OPUECHTUPOBAHHOTO
POrPaMMUPOBAHUSI.
JIst pabOThI C YMCIAMH UCTIOIB3YIOT LEJIOYMCICHHBIE TUIIbI, 3TU TUIIBI MOTYT
OBITh 3HAKOBBIMHU U O€33HAKOBBIMHU. 3HAKOBBIC TUITBI — 3TO THUIIBI JJ1s1 IEPEMEHHBIX,
CIIOCOOHBIX MPUHUMATh OTPUIATEIbHBIC 3HAYCHMU S, a O€33HAKOBBIE, COOTBETCTBEHHO,

OTPHULIATEIbLHBIX 3HAYCHUI MPUHUMATh HE CIIOCOOHBI. C 19))



ITOCKOJILKY 4HCIIa MOTYT OBITh TIOJOKHUTENLHBIMU U OTPULIATENBHBIMHU, TO
YUCJICHHBIM THUIIaM HEOOXOJMM 3HAK «ILIIOCY WM «MUHYC». HOTHA He
HY>KHBI OTPHIIATEIbHBIC YHUCIIA, TOTJIAa UMEET CMBICI MCITOIb30BaTh
0€33HaKOBBIN THII, Oarofaps KOTOPOMY BO3MOKHO UCIIOJIb30BaTh
JOTIOJIHUTEIbHBIC MMOJIOKUTEIbLHBIC YHCIIA.

bessnakoBblie TuIlbl: short int, int, long int - yka3pIBarOTCs Iiepen
NEpEMEHHOM, XpaHsieH 1enbie uncia. B short int u long int c1oBo 1nt MOXKHO
onyckars: short, long.

Korja HyKHO HCIOIb30BaTh CBOMCTBO 3HAKOBOCTH YHCE (TOJIHKO
MOJIOKUTEINIBHBIE, TMOO HE TOJBKO MOJOKUTEIbHBIC, HO 0053aTeIBbHO U
OTpHULIATEIbHBIC), HCIIOIL3YIOT KIIFOYEBBIE C0Ba signed (3HakoBoe) 1 unsigned

(O0e33HaKoBOE):



unsigned x = -1; //x - 6e33HakoBast nepeMeHHasi, N03ToOMy OoTpuLaTeNbLHOE
// 3HaYEeHNEe BHYTPU HEE ObITb HE MOXET

signed y = -1; /ly - 3HakoBas nepeMeHHad, NO3TOMY BHYTPU HEE 3aKOHHO
[/MOXET HaxoaUTbLCSA OTpULATENLHOE 3HAYEHME

//BbiBEOUTE HA 9KpaH 3HAYEHUS X N Y CaAMOCTOSTENBHO

unsigned short z1 = 1;

unsigned int z2 = 1; //==>unsigned z1=1

unsigned long z3 = 1;

HmeiiTe B BUY, YTO HECMOTPS Ha TO, YTO MPU UCIOI30BAHUN OE33HAKOBBIX
THUTOB MOSIBIIAETCS BO3MOKHOCTD UCIIOJIb30BATh JOIMOIHUTEIBHBIE TTOT0KUTEIIBHBIC
4YuCJIa, BMECTUMOCTh CaMOT0 TUIIAa HUKaK HE U3MeHsieTcs. 3 enounciIeHHbIX
YUCJIOBBIX TUIIOB ISl pa0OTHI IPOrpaMM B OOJIBIIMHCTBE CIy4aeB XBaTAET TUIA Int.

PaSMCpBI HCIIOYUCIICHHBIX TUIIOB BO BCCX KOMITHMJIATOPAX C++ INIOJYHNHSAKOTCA

CIIEAYIOLEMY HEPABEHCTBY:
char <= short <= int <= long <= long long
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MI/Ip HC OI'PAaHUYHNBACTCS TOJIBKO LCJIbIMH YN CJIaMH, IIOOTOMY CYIICCTBYIOT THUIIBI,

Ha3bIBACMBIC THIIAMU C HHaBaIOHICﬁ TOYKOM. B oTinnume ot OCJIOYUCICHHBIX TUIIOB OHU

HE MOT'YT OBbITh OOBSBICHBI KaK O€33HAKOBbBIC MJIM 3HAKOBBIE:

int main()

{

unsigned float x = 1; //owunbka koMANMNALMKN, Yncna C NnasBatoLLEN

//TO4KOM He MOoryT BbITb HE€33HaKOBbLIMA
signed float y = 1; //owmbka koMnunsauum, Ynucna c nnasarowen TOYKOon

// He MOryT ObITb 0O6bABNEHLI 3HAKOBLIMA

float z = 1; //aTo paboTtaeTt
unsigned double a = 1; //owmnbka KoMnNMNAUKUK, YKCra C NaBatoLWwen

/] TOMKOM HE MOryT ObITb DE33HAKOBbLIMU

}

Pasmep BbIIENSEMON TAMATH UISI TUIIOB C IUJIABAKOIIEH TOYKOW OIPEAEIACTCS
pealn3anue KOMITWIATOpA. Y YMCEN C IUIABAKOLIEH TOYKOM IIOCIIE TOYKH KaKOE-TO
onpeaeéHHOE YUCI0 3HaYauX nudp, 3a 3HavamamMu mudpaMu uayT Hudpbl, KOTOphIE

MPEACTABISAIOT CO00M MHPOPMAITMOHHBIN MYCOpP, TOATOMY TOJIKY OT HUX HUKAKOTO HET



B COBOKYITHOCTH IETOUYNCIIEHHBIE TUITHI U TUITHI C TJIABAIOIIEN TOUKOMN

Ha3bIBAIOTCs aDI/Id)MCTI/I‘IeCKI/IMI/I TUIIAMU.

Tun nepeMeHHOI ONpeeIIsIeT, YTO UMEHHO B HEM Oy/IeT XpaHUTHCS. XPaHUMbIM
3HAYEHHUEM MOKET OBITh UHUCII0, CTPOKA, KaKON-TO Halll COOCTBEHHBIN TUN JaHHBIX. Bce
THUIIBI, TAXKE OAUHAKOBBIE, HO C Pa3HBIM HA3BAHMEM, BOCIIPUHUMAIOTCS KOMITWISITOPAMU
C++ kak TUIIBI C pa3HOUN CTPYKTYPOM, TO €ECTh CUATAIOTCS Pa3HBIMH, TOATOMY Y Pa3HbIX
TUIIOB IIEPEMEHHBIX MOTYT PA3JIMYaThbCA ONEPALAU, KOTOPbIE C HUMUA MOXHO
VCTIOJIb30BaTh.

Tak, Hanpumep, €cCiiM TMEPEMEHHAA UMEET LEJIOYUCICHHBIA THUII, TO IJI1 HEE
ompejesieHa ornepauus cilokeHus (+). Eciam nepeMeHHas HMeEET THII «MacCHUB
CHUMBOJIOBY», TO OIEPAIUU CIOKEHUS () B TAKOM THUIIE HET.

Kaxaplii TUN MOXKET HMMEEeT CBOM OCOOCHHOCTH, MO3TOMY IIPU CO3JaHUU

INCPEMCHHBIX BbI JOJIKHBI ITPABUJIBHO BI>I6I/IpaTB COOTBGTCTBYIOHIPIIZ UM THUII.



IIpumep xooa 06vAGNEHUSA NEPEMEHHDIX.

int main ()

{
short x1; //3HakoBbIN. KOpOTKMM AnanasoH LenbiX Yncen
signed short x2; //3HakoBbln. KOPOTKMI OnanasoH LenbIX YMcers
unsigned short x3;//be33HakoBbln. KOpOTKMI AManasoH LEnbIX YNCer
int y1; //3HakoBbI [nanasoH uernbix yncen
signed int y2; //3HakoBbIn [nanasoH uesnbix ymicen
unsigned int y3; //be3HakoBbin [nanasoH uesnbix yncen
ong z1; //3HaKoBbIVN OANMUHHBIA AUNA30H LenbiX Ynucers
signed long z2; //3HaKoBbIN ONWHHbBIM AWUNA30H LesbIX Yy1cen
unsigned long z3; //be3HakoBbIN ANMHHBIA OUNA30H LENbIX YMCES
char ch1; //nnn 3HakoBbIN, NN Oe33HaKOBbLIN AMana3oH And KOAoB
/I cnmBornoB. MoxeT 6bITb B 000MX BapnaHTax.
signed char ch2; //3HakoBbI Anana3oH 4ns KogoB CMMBOSIOB
unsigned char ch3; //be33HakoBbIM AMana3oH Ans KogoB CMMBOSIOB
//NHorga B kogax CUMMBOSIOB MPUMEHSIIOT oTpuuaTtesibHble 3Ha4YeHus, a
// nHoraa TONLKO NOSTIOXKUTESbHbIE,
/] short char; // HeBepHO. char He MOXeT ObITb KOPOTKUM UK ONMUHHBIM.
I/ signed double d; //HeBepHO. 3HakoBbIMU 1 BE33HAKOBBLIMU MOTYT BbITb
// TONBbKO LENOYNUCHEHHbIE TUMbI



B nporpammax ucnosb3yrorcs nepemMeHnbie. Mvs
IEPEMEHHOMN BBIOUPAET COCTABUTEID ITPOTPAMMBI; M5
IIEPEMEHHON JOKHO HAUMHATHCS C OYKBBI JJATHHCKOIO
andaBuTa U MOXKET COAEPKaTh OYKBBI JJATHHCKOTO
andaBuTa, HUQPbl 1 CUMBOJIbI ITOJYEPKUBAHUSI.

3arIaBHBIC U CTPOYHBIC OYKBBI CYUTAIOTCS PA3HBIMU.



Kaxxp1ii 3J1eMEHT TaHHBIX, UCIIOJIb3YEMBIN B IMpOrpaMMme, sIBJISICTCS 100
KOHCTAHTOM, JIMOO ITepEMEHHOM.

KoHCcTaHTOM HA3BIBACTCSA JIEMEHT JAHHBIX, 3HAYEHUE KOTOPOTO B MPOILIECCE
BBINIOJTHEHUS IIPOTPAMMBI HE MEHSIETCS.

B si3p1ke C++ MCMOJIB3YETCSI KOHCTAHTHI CICAYIONINX BUAOB:
* YHCJIOBBIC,
e joruueckue (OynaeBckue),
* CHUMBOJIbHEIC,
* CTPOKOBBIE.

YurcnoBble KOHCTAHTHI MPEAHA3ZHAYEHBI JJIS1 PEACTABICHUS YACIOBBIX JAHHBIX
(LIeTIBIX 1 BEIIECTBEHHBIX ).

byneBckre KOHCTAHTBI UCIIOJIB3YIOTCS IS MIPEACTABICHUS JaHHBIX, HMEIOIHX
CMBICJI JIOTUYECKUX BhICKa3bIBaHUM (THUIIA: Ta-HET, UICTUHA-TIOXKb, 1-0).

CUMBOJIBHBIC M CTPOKOBBIE KOHCTAHTHI - 3TO OTACIbHBIC CUMBOJIBI U UX [/ / j)\:‘j\j{"}

IO CJICA0OBATCIIbHOCTH.



;

C++ paccmarpuBaeT BBOJI U BBIBOJI KaK IOTOK 0aiToB. (B 3aBUCMMOCTH OT

peanu3anuu 1 miarhopMbl 3TO MOTYT OBITh 8-, 16- uan 32-0UTHBIE OAaThI, HO BCE
paBHO OHU OyayT Oaiitamu.) O HaKO MHOTHE BH/IbI IAHHBIX B IPOrpaMMe
OpraHu30BaHbl B BUJIE Oosiee KPYIHBIX OJIOKOB, HEKEJIM OTIEIbHBIN 0alT. Hampumep,
THUI int MOXXET OBITH MpeACTaBICH 16- uan 32-OMTHBIM IBOMYHBIM 3HAYEHUEM, a
3HaueHue tuna double — 64- OUTHBIMM ABOMYHBIMH JaHHBIMU. Ho Tipu oTnpaBke
MOTOKa 0ATOB HA SKPaH KeJaTebHO, YTOObI KK AbIM OANT MpeaCTaBIsil 3HAUCHUE
cuMBoJja. To ecTh A1l 0TOOpaKeHUs Ha SKpaHe yncia -2.34 moHago0uTCsl OTIPABUTh
ST CUMBOJIOB: «-», «2», «.», «3» U «4», a HEe BHyTpeHHee 64-0UTHOE ¢ MiaBarolien
TOYKOW MPEACTABICHUE ITOTO 3HAYCHUS.

Yacteto crangapTHoi Oubnuoreku CH++ saBisieTcss OnbnnoTeka iostream —
00BEKTHO-OPUEHTUPOBAHHAS NE€PAPXUSI KJIACCOB, TJI€ UCTIOJIB3YETCS U MHOYKECTBEHHOE,
U BUPTyaJbHOE HaciegoBaHue. B Hell peanu3zoBaHa mogaepxkka Jis (paisioBoro
BBO/Ia/BBIBO/IA JAHHBIX BCTPOEHHBIX TUIIOB. KpoMe Toro, pa3spaboT4nKy KIaccoB MOT|

paCiupAThb 3Ty 6I/I6J'II/IOTCKy JJI1 YTEHUA U 3allMCHU HOBBIX THUIIOB JIdHHBIX.



;

Jlnst ucnosib30BaHus OMOMMOTEKH 10stream B porpaMMe HEOOXOIUMO BKJITIOYUTD

3aroJ0BOYHBIN (haili:
#include <iostream>

Omnepannu BBOAA/BhIBOJIA BBITIOIHSIOTCS C MOMOIIBIO KJIACCOB istream
(MOTOKOBBIN BBOJ) U Ostream (ITOTOKOBBIM BbIBO). TpeTuid Kiacc, 1ostream, sIBIsSETCS
MIPOU3BOHBIM OT HUX M TOJIJICPKUBACT JBYHAIPABICHHBIN BBOI/BBIBO/I.

JInst ynoOcTBa B OMOIMOTEKE ONPEICIICHBI 1B CTAaHAAPTHBIX 00BEKTA-MOTOKA!

cin — 0OBEKT KJIacca istream, COOTBETCTBYIOIINUM CTaHJAPTHOMY BBOJY; B OOIIEM
CJIydae OH IO3BOJISIET YMTaTh JaHHBIE C TEPMHUHAJIA MMOJIL30BaTEIs;

cout — 0OBEKT KJ1acca ostream, COOTBETCTBYIOIIUN CTaHJAPTHOMY BBIBOJY; B

O6HI€M ClIy4dac OH IIO3BOJISICT BBIBOAWUTDL JAHHBIC HA TCPMHUHAJII I1OJIB30BATCJIA.
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BbIBO/ OCYIIECTBIISACTCS, KaK MPABUIIO, C TOMOIIBIO MIEPETPYHKEHHOTO OlepaTopa
caBura BieBo (<<), a BBOJl — C MOMOIIIbIO Olleparopa cIBUra BopaBo (>>) —3To

YCJIOBHBIC HA3BAHHA:

#include <iostream>
#include <string>
int main ()

{

// BBIBECTU COOOLLEHME HA SKPaH
cout << "3pgecb noaBuTCH Bawe umsa:";
cout << "Bacga" <<endl;

b

Ileperpy3ka oneparopoB B NporpaMMHMPOBAaHMM — OJIMH M3 CIIOCOOOB
pean3aiuy NoauMoppusma, 3aKJIF0UAIOIINICI B BO3MOXKHOCTH OJJHOBPEMEHHOTO
CYIIECTBOBAHMS B OJTHOM 00JIaCTH BUJAUMOCTH HECKOJIBKUX Pa3JIUYHbIX BAPUAHTOB

IMPUMCHCHU OIICPpaTOpad, MMCHOIINUX OJHO MU TO JKC MM, HO PA3JINYAOIINXCA TUIIAMHA

)u ;\“\ ‘}‘\

MapamMeTpPoOB, K KOTOPbIM OHU HIPUMEHSOTCH. L \



HaznaueHue oneparopoB jierdye 3aiOMHUTh, €CJIM CYUTATh, YTO KaX bl
«YKa3bIBa€T» B CTOPOHY MNEPEMEILICHUS TaHHBIX.

Hanpuwmep,

>>x

nepeMennaeTt JaHHbIC B X,

<<x

nepeMeacT JaHHbIC U3 X.

[ToaToMy 01HOM M3 HaMOOJIee BAXKHBIX 3a/1a4, CTOSIIUX Mepe]l MPOrpaMMOoi,
SIBJISIETCS TpeoO0pa3oBaHuEe YUCIOBBIX TUIIOB, TaKUX Kak int uinu float, B moTok
CHUMBOJIOB, KOTOPBIY MPEICTABIACT 3HAYCHUSI B TEKCTOBOM (hopme. Takum oOpazom,
TPaAHCJIUPYETCSI BHYTPEHHEE MPEJCTABICHNUE JaHHBIX B BUJIC IBOMYHBIX OUTOBBIX

MMOCJIEI0BATEILHOCTEN B BHIXOMHOM ITOTOK CUMBOJIbHBIX 0alTOB.




Yame Bcero Mbl MCIIOJIb3yEM Cout ¢ orepanuen <<, KOTopas TaK>Ke Ha3bIBAETCS
OIepalei BCTABKU:

int clients = 22;

cout << clients;

B s3p1ke C++, Kak u B s3b1ke C, 10 yMOJYaHUIO onepanus <<BbIpaxeHue
Haroo0ue x <<3 03HayaeT: 3arpy3uTh JBOUYHOE IIPEJICTABICHUE X U CABUHYTH BCE
€ro OMTHI Ha TPH MO3ULMH BJIEBO. OUEBUIHO, YTO ITO HE CIMIIIKOM TE€CHO CBS3aHO C
BbIBOJIOM. HO onepanus << onpeznessiercs i1 BbiBoJA. B 3TOM nnocracu onepanusa <<
Ha3bIBaeTCs OIlepallieil BCTaBKH, a HE omepalnuei casura BieBo. (Onepauus caBura
BJIEBO OOPETAET ATy HOBYIO POJIb IMMOCPEJACTBOM CBOEI0 BU3yaJbHOTO aCEKTa, KOTOPhIN

Ipe/nojiaracT cMelleHne nHopmaliuu BICBO.)
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Onepauuﬂ BCTAaBKH IICPCTPYKCHA TJIA IPUMCHCHHA CO BCCMHU 0a30BLIMU THUIIAMU

C++:

e char

* short

* int

* long

» float

e double

Ecnu Bbl — niporpammuct Ha C U cTpagaeTe OT MHOTOOOpa3us creudukaropon
tumna % u mpobieM, CBI3aHHBIX C HECOOTBETCTBUEM ClIeIU(HUKATOpA IEUCTBUTECIBHOMY
TUITY 3HAUYCHHMS, TO UCTIOJIb30BAHUE COUt MMOKAXKETCS BaM J0 HEIPWIMYHS TTPOCTHIM.

(Pazymeercs, kak 1 BBog C++ mocpeacTBoM cin.)
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Tenepr oOpaTuMcs K BBOAY U IIepeiadye JaHHbBIX B mporpaMmmy. OObEKT cin
MPEICTABIISICT CTAHIAPTHBIN BBOJ B BH/JI€ MOTOKA 0aiiTOB. OOBIYHO 3TOT IMOTOK
CHMBOJIOB IreHepUpyeTcs KinaBuaTypoil. I1lpu BBoJie mociie10BaTeIbHOCTH CHMBOJIOB
00OBEKT Cin U3BJIEKAET ITH CUMBOJIBI U3 BXOJIHOTO ITOTOKA. DTOT BBOJ MOXKET SIBJISITHCS
4acThIO CTPOKH, 3HaYeHHEeM TuIla int, Tuna float uian kakoro-i1md6o uHoro Tuma. Takum
00pa3oM, M3BJICYECHUE CUMBOJIOB M3 MOTOKA MpeAIonaraeT Takxke nmpeoopa3oBaHUE
tuna. OObEKT Cin Ha OCHOBAaHUM THIIA IIEPEMEHHOM, NMpeHA3HAYSHHOM JJIs1 MprueMa
3HAUYECHUSI, JOJDKEH MPUMEHSTh CBOM METO/IbI JIJIs MPeoOpa3oBaHUs
MOCJICA0BATEIbHOCTH CUMBOJIOB B 3HAYE€HUSI COOTBETCTBYIOIIEr0 TUna. OOBIYHO Cill
UCIIOJIB3YIOT CIEIYIOIIMM 00pa3oM:

cin >> x;

3nech X uACHTU(MUIUPYET 00JaCTh MaMsATH, B KOTOPYIO IOMEIIAETCS BBOJ. DTO

MOXET OBITh B CaMOM IIPOCTOM clydyae HMEHeM IepeMeHHou. To, Kak cin

MHTEPNPETUPYET BBO, 3aBUCUT OT TUIIA JAHHBIX X. C 19))



U/ DMOIIIGIC

Kitacc istream, onpeiesieHHbIN B 3arojIoBOYHOM (haitsie 1ostream, reperpysxaer

OTepalyio U3BJICUCHUS >> ISl paclio3HaBaHUS CIASAYIONIUX 0a30BbIX THIIOB:

e char

* short

* int

* long

» float

e double

Hanpumep, npeAnonoxum, 9T0 UMEETCS CISTYIOIINN KO

// BeiBOJ mIpUIiIaiieHus Ha BBOJ uMeHu cout « "Enter your first name:\n";
string name;

// BBOJI IM€EHH cIn » name;

Takum o6pa30M, MOXHO BBCCTH OJAHHBIC, TO CCTb B 3TOM IIPUMCPC M.




IIporpamma Ha si3pike C++ HMEET ONPEACIICHHYIO CTPYKTYPY.
CymecTByeT MNOCHEIOBATEIBHOCTh 3apAHEE OINPEICICHHBIX

CTPOK KOJia, KOTOpasi IpUBeJieHa B Ta0JI. 8.

)



Tabauna 8. YacTo BeTpedaromuecs CTPOKH Koa nporpamy C++

#include "stdafx h"

NOAKIOYeHHe 3aroI0BOYHOro (paiia
ana coopku mpoekta. OOg3aTeIbHBIH
nyHKT B Visual Studio, B apyrux cpejax
He HCIIOIb3yeTcs

#include <HasBaHHe OHOIHOTEKH>

NOAKIIOYeHHE OHOIHOTEK.
HeoOs3atenpHbni MyHKT. I[ToapoOHO O
OHOIHOTEeKaX CMOTpeTh HIKE.

using namespace std;

HCIIOJIb30BdHHE NIPOCTPAHCTBA HMEH.

int main() {} mwiu void main() {}

riaaBHag QyHKIHI nporpaMMelL FIMeHHO
OHa Ha4YHHaeT BBIIOIHATHCA, KOraa

3alycKaeTcd nporpamMMa.
O043aTeIbHBIH ITYHKT.

Tero ¢yHKIMH main B Tele (YHKUHH main 3alHCHIBAIOTCA
JeHCTBHA H omnepanuy,
npeIyCcMOTpeHHBIe aJITOPHTMOM.
O043aTeIbHBIH ITYHKT.

return 0;} wiu }

KOHell mporpaMMbl. CaMbli Ioc/Ie ITHHH
onepatop. O0g3aTeIbHbIH MYHKT




1. <iostream> jy1s1 VisualStudio — 310 OubnuoTeka ajist pabOThI ¢ KOHCOIBIO (3KPAHOM).

cout — oneparop BbIBOJA JAHHBIX HA SKPaH.

IIpumep ucnonvzoanusi:

cout<<"fraza"; //BbIBe/IeT Ha PKpaH CJIOBO fraza; MOXXET BBIBECTH JIF000M TEKCT.

cout<<x; //BbIBEJIET HA PKPaH YMCJIO, XpaHs;IIeecs B IEPEMECHHOM X.

cin — onepaTop CYUTHIBAHUS C KJIaBUATYPHI.

Korna y monb30Baresis 3anpaiimBaroT YUCI0, IporpaMma xKJET, ToKa M0JIb30BaTelb HE
Harneuaraet uncyio u HaxMeT ENTER. Torga oneparop cin 3anuchIBaeT 3T0 3HAaUCHUE B
MEPEMEHHYIO X.

IIpumep ucnonvzosanusi:

cin>>X; //mpucBanBaeT NEPEMEHHOMN X 3HAYEHUE, BBEJICHHOE C KJIIAaBUATYPHI.

cIn>>x>>y; //mpucBanBaeT NEPEMEHHON X MEPBOE BBEJACHHOE C KJIaBUATypPhl 3HAYECHUE,
IIEPEMEHHOU Y — BTOPOE.

endl — orrepaTop nepeBoa KapeTKH Ha SKpaHe Ha CICIYIONTYI0 CTPOKY M BO3Bpara

Kypcopa B ee Hadano. CaMOCTOATEILHO HE UCTIONB3YETCs.



lIpumep ucnonvzosanusi:

cout<<endl; /kypcop nepeiieT Ha HOBYIO CTPOKY.

cout<<x<<endl;//cHauana Ha 3KpaHe MOSIBUTCS YUCJIO, XPAHSIIECECS B IEPEMEHHOM,
MOTOM KypCOp IepeiieT Ha HOBYIO CTPOKY. BeIBoaMMBIE Tanee JaHHbIE OyIyT
1e4aTaTbCsi C HOBOM CTPOKH.

cout<<endl<<"fraza"; // kypcop nepeiiieT Ha HOBYIO CTPOKY, 1 Ha HOBOM CTpPOKE
MOSIBUTCS HAAUCH fraza.

precision(n) — GyHKIUS 1151 OTOOpaXKEHUS Ha SKpaHe APOOHBIX YUCEN C h Iuppamu
MOCJIE 3aISTON.

lIpumep ucnonvzosanusi:

cout.precision(3)<<7.897426; //aucno 7.897426 BbIBeACTCS Ha 3KpaH B BUje 7.897.

2. <math.h> - bubnuoreka MaremaTuyeckux QPyHKui. OCHOBHbIC

/ g
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MareMarudyeckrue (PyHKIMU MpeICTaBIeHbI B Ta0. 9



OCHOBHBIC (DYHKIIMHA U OIIEPaTOPbI :

Tabauna 9. OcHOBHBIE MaTeMaTHdecKHe QyHKuuH C++

MaTtemaTHYeCKad
IIporpamMmHag 3amuchk | OnmHcaHue
byHKIHID
x| abs(x) Moayap 4ucaa.
sin X sin(x) CuHyC 4HCIa, apTyMeHT B paJHaHax.
b an coaa) Kocunyc 49Heiaa, aprymMeHT B
pajHaHax
tgx tan(x) TaHreHc  49Hciaa, aprymMesHT B
paJHaHax.
gx exp(x) OKCIOHEeHTa YHCIA.
In x log(x) HatypanabHslii 1orapudm gucia.
lg x log10(x) JecaTHaHbIi 1orapudM gucaa
XY pow(X, V) X B CTEIIEHH V.
Vx sqrt(x) KBazapaTHbIi KOpeHb H3 YHCIIA.
arcsin xX asin(x) ApKCHHYC 9HCJIa, B paJHaHaXx.
arcos x acos(x) ApPKKOCHHYC 9HC]a, B paAHaHax.
arctg X atan(x) ApKTaHIreHC 9HCJIa, B paaHaHax.
s M PI Yucmo 7 =3.141593
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DBHBbIE (DYHKIIHU U ONIePaTOPbI

3. <iomanip> mis VisualStudio peanuzyet MUHCTPYMEHTHI AJ1s1 paOOTHI €
dbopmaTrpoBaHueM BbiBoAa. B 310l Onbmuoreke ecth GyHKIMS setw(n), kKoTopast
IPUMEHSIETCS JIJIs BBIBOJIA HA DKpaH 3HAYEHUsI, M0J] KOTOPOE OTBOJIUTCS N sTYCEK.

Hcnosnb3yeTcest mpu MOCTPOSHUH POBHOM TAaOIUIIbI 3HAYEHUM (DYyHKITUU.

IIpumep ucnonvzosanus:
cout<<setw(5)<<x<<setw(5)<<y<<endl;
Ha skpaH BeIBeyTCs ABa unciia: nepBoe (1.5) B mepBbIX MATH sTYEHKax, BTOPoeE (-

73) BO BTOpBIX IAATH siuerikax: 1.5  -73.



YT0OBI UCTI0JIH30BATh B MPOrpaMMe MEPEMEHHYIO, HEOOXOAMMO COBEPIIUTH 2

NCUCTBUSL.

1) OOBABUTH MEPEMEHHYIO B HauaJie MPOrpaMMBbl, IBHO YKa3aB THUIT JAHHBIX JJIsI
IIEPEMEHHOM.

IIpumep:

double x; //BemiecTBeHHAas IepeMEHHasl.

int m; //Lieo4YncCiIeHHas IEpEeMEHHasl.

Ecnu nepemenHas He OyzieT oObsBIEHA, HO OYAET UCTOIb30BATHCS Jajiee B
porpaMme, TO MporpamMMa He 3aIyCTUTCSI, KOMITHIISITOP BBIJIACT OIITHOKY.

2) [TponHUIIMaTU3UPOBATh IEPEMEHHYIO, T.€. 33/1aTh IEPEMEHHON HaYaJIbHOE

3HAYCHUE.
IIpumep:
X =7.81;

m=4;z=x+m;




Ecnu nepeMenHas He OyneT NPOUHUIIMATIU3UPOBaHA, TO KOMITUJISITOP HE
BBIJIACT OIIMOKH, HO pacyeThl OyAyT BBIIIOJHEHBI HEBEPHO.
3) Hcnonb30BaTh 3Ty NEPEMEHHYIO JIaJIe€ B MPOrpaMMe B pacyeTax WM Ipu

BBIBOJIC HA SKPaH.

JIJ1s1 YHCIIOBBIX IEPEMEHHBIX OIPEICIICHBI TPOCTEUIIINE apUPMETUUECKUE
ornepanuu, KoTopblie mpuBeAeHbl B Taduie 10. /g ux ucnosb30BaHus HE

HY>KHO MOJKJIF0YaTh OUOINOTEKY.




AI0IIHECH CTPOKHU Koaa nporpamm C++

Tabauna 10. JTormgeckue onepaiuu C++

CpasHeHue B C++ OnucaHue IIpumep B mporpaMme
> OoIIBpIIe YeM x>0
< MEeHBIIIe YeM y<z
= 0OIIBIIIe HIIH PAaBHO y>=X
<= MEeHbIIIe HIH PaBHO z<=8.56
== IIpOBepKa Ha paBeHCTBO | X==0.7
= He paBHO x!=y
S& —_— x>0 && x<1 // gBoiHOe

HepaBeHCTBO 0<x<1

aJoruyeckoe UJIN

s<8 | s>10
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HakoruIeHHBIN ONBIT MMPOrPAMMUPOBAHUSA ITPUBEIT K

(b OpPMHUPOBAHUIO CIEAYIOIINX PEKOMEH AN IO COCTABICHUIO

HAaIlTIIIHBIX U JICTKO YUTACMBIX IIPOI'PAMM.

1. CranmapTu3anus CTUIIS IIPOTPAMMHUPOBAHUS 3AKIIOYACTCS B
TOM, YTO HEOOXOAMMO BCETJa MPUACPKUBATHCS OJIHOIO CIoco0a
IPOTrPaMMUPOBAHUS, 3AIIUCH ITPOTPAMMBI.

C 1enpro palMoOHAIILHOIO PA3MEIICHUS TEKCTA, HE CIIEAYET

OIIEpATOPHI IIPOrPaMMBbI IUCATh CINIOIIHBIM TEKCTOM.



2. JIJIst 4eTKOTO BBISIBIICHUSI BIIOKEHHOCTH YHPABIISIOMIUX CTPYKTYP

TpeOyeTcs 0coObIM 00pa3oM pacrojiaraTh OIEpaTopbl B TEKCTE, TaK
4TOOBI CIIY’)KEOHBIE CJIOBA, KOTOPHIMH HAUMHACTCS WJIM 3aKaHUYMBACTCS
TOT WJIM WHOM omeparop, 3aluChbIBaAIMCh HA OJHOM BEPTUKAIH, a BCE
BJIO)KEHHBIE B HETO ONEPATOPhl 3aAMMCHIBAIIMCH C HEKOTOPBHIM OTCTYIIOM
BpaBo. IIpu 3amucu KOHCTPYKIIMU S3bIKa OoJjiee IIIyOOKHX YpOBHEH
BJIO)KEHHOCTHU CJIEAYET CABUIaTh UX OT Hayajia CTPOKM BhpaBo. Kaxmoe
OMUCAHUE U KAXKJbIM ONEeparop CIEAYET MNUCATh C HOBBIA CTPOKH.
[lepeHocss omucaHusi ONEPATOPOB HAa HOBBIE CTPOKH, 3alUCH HAA0

CABHUI'ATb BIIPABO. CJ'IGI[yeT 10 BO3MOKHOCTH N30€TraTh JJIMHHBIX CTPOK.



3. PexomenayeTcs JiroOyro mMporpaMmy COMPOBOKIATh KOMMEHTAPUSIMH,
MOSICHSIIOIMMU Ha3HAYCHUE BCEU MPOTrpaMMBbl U OTJICJIbHBIX €€ OJIOKOB U
(YHKIHM.

4. ImeHa 1111 00BbEKTOB MPOrpaMMbl HaJ0 BEIOMPATh TaK, YTOObI OHU
HaWJIY4IllIKM 00pa3oM COOTBETCTBOBAIM ATUM OOBEKTaM, OTPaKaIu UX
Ha3HAYCHHUE.

5. Cnucku uIeHTU(PUKATOPOB B OJI0KAaX ONMUCAHUSA CICAYET
YIOPSI0YMBATh: 3TO 00JIETYAET IMTOUCK B HUX HY>KHBIX 3JIEMEHTOB.

6. [IporpammupoBaHue BeJETCs CBEpXy BHU3. B mpoliecce pa3paboTku
aJrOpyUTMa U MPOrpaMMBbl ClIeIyeT HAaUMHATh C CaMOU 0OI1Iel MOJIENN pellIeHusI,
MOCTENEHHO YTOYHSIS €€ A0 YPOBHS OTIEIbHOTO OJI0Ka, a 3aTeM ACTAJIHbHO

npopadaThIBas OTACIbHBIN OJIOK.



Oco0oe 3HaueHuE JJ1sl MPOrpaMMHUCTa UMEET NPEAYIPEKICHUE U
UCIIPABJICHUE OITMOOK B AJITOPUTME U MporpaMmme perieHusd 3aaadu. [Ipexae
YEeM BBIIIOJIHUT OPOTPaMMY, €€ TEKCT HEOOXOAMMO BBECTH B KOMITbIOTED. JIJIsI
BBOJIa U UBMEHEHUS (PEIAKTUPOBAHMS ) TEKCTOB MCITOIB3YETCA CICIMaIbHas
[porpaMma - TEKCTOBBIUA PEAAKTOP.

Tak KaK TEKCT 3aliCcaH Ha SI3bIKE MPOTPaMMbl U HEOHATEH KOMIIBIOTEDY,
TO TpeOyeTCs NEPEBECTH €€ Ha MAIIMHHBIN SI3bIK. TaKoW MEepeBO/] MIPOrPaMMBI C
A3bIKA MIPOTPAMMUPOBAHMS HA A3bIK MAIIUHHBIX KOJIOB HA3bIBACTCS

TPAHCIIALMEN U BBIMIOJHAETCS CIIEIUAIIBHOU IIPOTrPAMMOU-TPAHCIIAITOPOM.



Cy1iecTBYET TpH BUA TPAHCISATOPOB: KOMIWIISITOPBI, aCCEMOJIEPHI,
MHTEPIPETATOPHI.

NHTEpnpeTaTopoM Ha3bIBACTCS TPAHCIATOP, MPOU3BOASAIINN TOONEPATOPHYIO
(mOKOMaHAHY0) 00pPa0OTKY M BBIMOJIHEHHUE UCXOIHOM IIPOrpaMMBl.

Komnuiasitopsl npeo0pa3yroT (TpaHCIUPYIOT) BCIO IPOrpaMMy B MOJYJIb Ha
MaIlIMHHOM $I3bIKE, IOCJIE YETrO MporpaMma 3aluCchbiBACTCA B ITaMSITh KOMIIBIOTEpA U
JUIIb MOTOM UCTIONIHSETCSl. KOMIUISATOPBI aHATTU3UPYIOT OPOrpaMmy U
ONPEACTSIOT, COJICPKUT JIU OHA OIIMOKU. B ciydae ux oOHapy»KeHus Bcs padboTa
ocTaHaBiuBaeTcs. Eciu e npaBuia sa3blka HE HapyIICHbI, TO (QOPMUPYETCS MOJTYJIb
HA MAIIIMHHOM SI3bIKE, KOTOPBIN 3aTEM M UCITOIHSICTCA.

AcceMOsIepbI TIEPEBOISIT TPOTPaAMMY, 3aITMCAHHYIO Ha A3bIKE acceMoliepa,

(aBTOKO/Ibl) B MPOrPaMMy Ha MAITUHHOM SI3bIKE.



JIr000i1 TpaHCAATOp pelIaeT CIeAYOINE OCHOBHBIC 3aJauM:

1) aHanu3upyeT TPaHCIUPYEMYIO TPOTPAMMY, B UaCTHOCTH, OTIPEICIISIET, COACPIKUT
JIM OHAa CUHTAaKCUYECKHE OIMNOKMU;

2) reHepUpPYeT BBIXOAHYIO MPOrpaMmy (€€ 4aCcTO Ha3bIBAIOT O0OBEKTHOM WIIN
paboueii) Ha s3bIke KoMaHa IBM (B HEKOTOPBIX ClIydyasiX TPAHCIATOP T€HEPUPYET
BBIXOJIHYIO ITPOTPAaMMy Ha MPOMEKYTOUYHOM S3bIKE, HAIPUMED, Ha SI3bIKE acceMOepa);

3) pacopenenser namsaTh AJjisl BBIXOJHOW MPOrpaMMbl (B MPOCTEUIIIEM CITydae 3TO
3aKJIFOYAETCA B HA3HAYECHUM KaXKJI0MY (PparMeHTy mporpamMMBbl, BCEM MEPEMEHHBIM,
KOHCTaHTaM, MaCCUBaM JIaHHBIX U JPYTUM O0ObEKTaM CBOMX aIPECOB YUACTKOB MAMSITH).

B omiinuns OT €CTECTBEHHBIX SI3bIKOB, TAKUX KAK PYCCKUW, AHIIIMUCKUN U JP., A3bIK
IPOrPAaMMUPOBAHUS UMEET OYEHb OTPAHMYEHHOE KOJIMYECTBO CJIOB, MOHSATHBIX
KOMITAJIATOPAM, U CTPOTUE MpaBuia 3anucu komaH . COBOKYMHOCTb 3TUX TPeOOBaHUI
00pa3yeT CHHTaKCUC 3bIKA IPOrPAMMHUPOBAHMSL, & CMBICII KOMAHJ IPYTHX KOHCTPYKLUH

A3bIKA - CI'0 CCMAHTHKY. L Y ) )]



AJITOPUTM pemIeHHus 1000 3aJaull COCTOMT U3 OTACIbHBIX JOBOJBHO
MEJIKHX I1aroB. B mporpamme juis KakAaoro Iiara aaropurma, B TOM YHCIe I
OpraHu3allii BETBICHHN W IUKJIOB, 3alUCBHIBACTCS OTACIbHAS HHCTPYKIIUH
(komanaa). TakuMm 00Opa3om, IMporpaMma COCTOUT M3 OTJENIbHBIX HMHCTPYKIUN
WM KOMaHzA. OTH HMHCTPYKIMM B IPOrpaMMHPOBAHHUM MPHUHATO Ha3bIBaTh
omeparopamu. YacTto B JnuTeparype MO IPOrpaMMHPOBAHHUIO IPOrpaMMy
OTIPEICIISIIOT, KaK MOCJIEA0BATEILHOCTh OTIEPaTOPOB.

Oneparopbl MOTYT OOBEAUHSATHCA B 00jee KPYIMHBIE KOHCTPYKIIUHM -
COCTaBHBIC OIEPaATOPHI, IMOANPOrpaMMbI-GYHKIIMM. Takue KOHCTPYKIIUH
COCTOSIT M3 HECKOJIBKHX DJIEMEHTApHBIX OIIEPATOpPOB, OJHAKO B IIPOTpPaMMeE
MOT'YT HUCIOJIb30BaThCA KaK OJMH OIEepaTop.

[TogmporpaMmbI-(yHKITUH YHHUBEPCATHHOTO Ha3HAYCHHMS MOT'YT
pacnonaraTtbCsi B 0co0oM oOpa3zoM odopMiIEHHBIX (aiiax - OMOJIHMOTESYHBIX

MOJTYJISIX.



Ceityac Mbl HAUIIEM MPOCTYIO MPOTrPaMMY-KIbKYJISTOP, KOTOpas Oyaer

INPUHUMATH OT ITI0JIB30BATCJIA IBA LICJIBIX YHCJIA, 4 3aTCM OIIPCACIIATh UX CYMMY!

#include <iostream>
using namespace std;

int main()

{

setlocale(0, "");

/*7/ int a, b; // 0b6bsierieHue 08yx nepeMeHHbIX a u b yerno2o murna OaHHbIX.
cout << "Beegute nepBoe yncro: “;

/*9% cin >> a; // nonb308amerb rpuceausaem rnepeMeHHoU a Kakoe-rubo
//3Ha4YeHue.

cout << "Begute BTOpOE 4unCno: ";

cin >> b;

/*12%/int ¢ = a + b; // HogoU nepemeHHOU ¢ ripuceausaem 3Ha4eHuUe CyMMbl
//88€0€eHHbIX r1o5ib3o8amesiem OaHHbIX.

cout <<"Cymma uuncen =" <<c<<endl; // 81600 omeema.

return O;




rPAMMBL

Pa3b6op koja

B 7-i1 cTpoke kofa mporpamMMbl Mbl OOBSIBIISIEM MEPEMEHHBIE «a» U «b» 1EI0ro
tuna int. B cieayroleit cTpoke Koja BHIBOJUTCS COOOIIEHHUE TTOJIb30BATENI0, YTOOBI OH
BBEJI C KJIABUATYPBI IEPBOE YUCIIO.

B 9-i1 cTpoke cTouT KOHCTPpYKIUS cin >>, C MOMOIIbIO HEE Y MOJIb30BATEIIS
3ampaninBacTCs BBOJ 3HAUCHUS MEPEMEHHOMN «@» € KJIaBUATypbl. AHAJTOTUYHBIM 00pa3oM
3a/1a€TCs 3HAUCHUE TIEPEMEHHOU «b».

B 12-i1 cTpoke MbI MPOU3BOAUM UHUITMATIU3AUIO IEPEMEHHON «C» CYMMOMU
MIEPEMEHHBIX «a» U «by». [lamee opraHu3yeTcsi BBIBOJI C TIOMOIIBIO COUt, KOTOPBIil
BBIBOJIMT HA 3KPaH CTPOKY U 3HAYEHUE TIEPEMEHHOU «C».

HpI/I BBIBOJC IICPCMCHHLBIX MbI HC 3aKJII0YaCM UX B KaBbIYKH, B OTIIMYUC OT CTPOK.
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3aoanue 0ns camoKOHMpPOIIAL.

[TonpoOyiiTe MPOBECTH HECKOIBKO SKCIIEPUMEHTOB € MPOTrpaMMOn —
CAeIalTe aHAJIOTUYHBIN MIPUMEP C YMHOKEHUEM WJIM BHIYMTAHUEM
nepeMeHHbIX. He OoliTech n3neBarhest HaJl MPOrpaMMHBIM KOJIOM, IIOTOMY YTO
OIIIMOKH — HEOThemyIeMasl 4acTh 00ydeHus JiroooMy neny. M He 3a0biBaeM Ipo

TOYKHU C 3aIISITOMH.
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. IIpouenypHoe nporpammupoBanue Ha si3bikax CU u C++ : yueOHO-METOUUECKOE

nocobue / JI. A. CxkBopuosa [u ap.]. — M.: PTY MHUP3A, 2018. — 238 c.
[OnexkTpoHHbIN pecypc]. Pexum gocryma: https://library.mirea.ru/books/53585

. Tpodumon B.B., [TaBnosckas T.A. AnropurMuzanys 1 TporpaMMHUPOBaHUE:

y4eOHMK /IS akajieMuueckoro 0akamnaBpuara. M.: M3garensctBo FOpaiT, 2017.
[OnexkTpoHHBIN pecypc]. Pexxum noctyna:
https://www.intuit.ru/studies/courses/16740/1301/info

. Ypoku C++ ¢ nyns. [DnexkTpoHHbIN pecypc]. Pexxum noctyna: https://code-

live.ru/tag/cpp-manual

. BBenenue B sa3b1ku nporpammupoBanug Cu C++. [DnexkTpoHHbIN pecypc]. Pexum

nocryna: https://www.intuit.ru/studies/courses/1039/23 1/info
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