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Beegenue

Yuebnoe nocobue npesgasiadeno s cryaentos 11 kypea dakyib-
Tera M hOPMATHKH H BEIMMCIHTeNLH0R Texmuky Apl' Y. Hocobue conep-
AHT OMUCAHAE OCHOBHBIX SIEMEHTOB U KOHCTPY R a3nika C |« . Kuac-
Cbl, MIBBIOHBL!, HACIEIDBAHKE, UCKIIOYEHNS, CTaHapTHas 6ubinoreks,
KOHIEILUM O0bEKTHO-0PHEHTHPOBAHHOID [POIPAMMHEPOBAHNS OLUCAH b
TEOPETHHECKH, & TAKIKE PaCCMATPHBAIOTCH HA IPOCTBIX npuMepax. [lo-
cobue moxeT BeiTh TIONE3HO U1 BCEX Npenoiasatesei, Beayumx 3ansq-
THSL [0 TIPOPAMMHPOBAHEIO, ¥ JUIs HPOIPAMMECTOB, COZIAKITMX MPH-
JIOKEHMA ¢ UCHOJIB30BAHNEM H3BIKA BBEICOKOTD yposha C- .

B neproit riage nocobus OlHMCbIBAIOTCH OCHOBHBIE NOMATHA ¥ IPHH-
UAIbL OO BEKTHO-OPHEHTHPOBAHHOIO HOMXOAA K [POIPAMMEDPOBAHNIO.
Jro Hambonee coppeMenuan 1 aphexTHBHAS TeXHOMOrHs CO3MAHMS PO-
rPAMMHEIX DPOAYKTOB. B 910i1 e 11ase ofCy/KIAnIeH KpHIepid Ka-
HECTBA, PA3padaThIBIEMBIX IPOEKTOR. DTH BONPOCHL HBJANTCH AKTY /b~
HBIMI [IPH PA3pabOTKe POrpaMM He TobKo Ha, asbike C-+ - HO u Ha
mMuorux apyrux (Java, Python, C+#, u ©.a.).

Kiknas #3 clenyioumx Maty DIaB IIOCBSIEHa OTIeI6HON TeMe
0D BEKTHO-0pHERTHPOBAHHOH dacti O+ +. Bee OCHOBHLIE KOHCTDYKIHH
A3BIKA ¥ IPHEMBL 0D BEKTHO-OPHEHTHPOBAHHOIO IPOLPAMMU POBAHUS 110~
ZPOBHO IPOMLLIOCTPAPOBALEL PeAIbHLIMY NpEMepaMs. Bosbmoe Komd-
YeCTHO HPOCTHIX IPHMEPOR MD3BOIAST CTYHEHTY JYNIe YEBOUTH OCHOBLI
TAKOTD CIOMKHOID S3BIKA MPOrpaMMupoBannd, kak C+ +, a Takme 1mo-
JIYHHTH HABBIKK CO34AHUA 00bLEKTHO-OPASHTHPOBAHHBIX. [IPOFPAMM.

B upujoxenan paccMarpasaercd cozsauue rpacbuuecKuax HoJb30-
BATEABLCKHX UPHIOKCHUE ¢ uenonb3osanuen bubnnorexu knaccos QT.
DTO OEuA |3 JIYHNIRX COBPEMEHHBIX 00LEKTHO-OPUEHTIPOBAHNbLIX 610~
THOTeK, HAIMHCAHHLIX Ha, g3tke C4 .

Hanroe y4ebHOe N0CoBHE COAEPIAT CHUCOK JHLIEPATYPhl, PEKOMEH-
AYEMOM JUIST TeX, K10 XO4€! HAYHMHTHCEH HPOrpaMMUPOBAIHIO HA A3LIKE
[ ¢ ATV



1. O6beKTHO-OPUEHTHPOBAHHOE
IIPOTPaMMUPOBAHIE

1.1 TlpennoChbliKy INOABJCHUS O0BLEKTHO-
OPMEHTHPOBAHHOIO IMPOrPaMMUPOBAHMA

O6bexTHO-0puenTupoBanoe nporpammuposatue (O0OIL) — aro rex-
HOMOI'Ms, BO3HHMKAIOWIAS Kak peakues Ha Ovepesuyfo a3y Kpu3Hea
IPOrpaMMHoro ofecrevdenus, KOLgad MEeToibl CIPYKTYPHOIO IporpaM-
MUDPOBaHMs yHKe He MO3BOJNSAN CTIPABIATLCA C PACTyIiell CADKHEOCTED
MPOMBIIIIEHHONO HPOrPaMMHOrD npoiykTa, Crencreus — CphiB CPOKOB
IIPOEKTOB, lIEpeparxoy OroaKera, ypesaHHas QYKIHOHAIBHOCTh B MHO-
wectso ownbok. ITocnencrens ommboK — OT MATEPHATLHOIO yPOHA 1D
YTPO3EL 2KKU3HM roneft.

CyumiecrBeHHas 9epTa HPOMEILIVIEHHON 1IDOrPAMMEL — €€ CA00#-
HOCTL: OAHH PA3PabOTHHK HE B COCTOSTHAN OXBATHTE BCE ACMEKThHI CHUCTe-
MBI, IOYTOMY B CO3ZAHHN YHACTBYET eIk KOLIERTHE, Takum 0BpasoM,
K THePBUYHON C/OMHOCTH caMoll 3adaHy J00aBIfercd YIPABISHUE 1pQ-
neccoM paspaborki ¢ YYeroM HEODXOAMMOCTH KOOPAHMHAUMK JeHCTBHA
B KOMaHige pa3pabor4uKoB.

CuororkHpie CHCTEMbl pa3pabalbIBAITCA B pacuére HA JUIHTEIbHYH
AKCIUIVATAITAK, O3TOMY HGABISIOTCA SINE /IBe HPOOIEMEL CONpPOGOXC-
derue cacremsr (HACTPOIKA HAPAMETPOH, YCTPaHeHue OOHAPYIKEHHBLIX
ommboK) 1 €8 modudurayunr. 3aTPUrsl Ha COMDOBOACUEHNE H MOTHDY-
KAIMIO, KaK MPasuiio, CONOCTABAMB! C 33TPATAMH Ha pa3paboTKy CHCTe-
ML,

Criocob ynpaBlieHds CA0MHbIMH CHCTEMAMH H3BECTEH € JAPEeBHOCTH
— divide et impera (pasnensit u Baacreyii). Pemesue npobiemer — 8
JEROMRO3UHUU CACTEMB] HA BCE MEHBIIHE U MEHDLILKE [IOACHCTEMb], KarkK-
JYI0 43 KOTOPBIX MOMKHO COBEPIURHCTROBATE He3asucumo. CTpyrTypHbLE
HOJXOA, xapaKTepssi A5 O, TAKIKe HCIOJIb3YET 3TOT UDHHIHIL, B €10
pPaMEax AeKOMOOZHUHA NOHHMASTCH Kak pﬂlﬂﬁﬂl‘,‘ﬂﬁﬂ AAI0pETMA Ha MO-
AYITA, MOOYJIE BBUIOMHAST OIUH K3 3ranos obIero uponeca.

OB hekTHO-OPHEHTHPOBAHHOE ITPOI DAMMUDOBAHNE — JPYToft moXo,
€0 CYyTh B TOM, 410 B KAHECTBE JEKOMIO3HUME HOHAMACTCH PA3IeIeHHe
NEMEHTOB 38/1aHE 110 PASTHYHLIM afcmpurylam npobaemuol obaocmu,
ABCTpakupK BOSHUKAIOT B IOJIOBE NPOTPAMMUCTA, KOTOPBI aHATH3HpY-
eT NpobIeMHYIo 00JIACEb ¥ Bbivuienser i3 neé oraenbhbe 00berThl. s



KA3KJ000 06beKTa OUPENefaIOTe] CBORCTBA, CYIECTEeHHbIC SIA peLe-
HUH NoCTaBRleHHol 3anauu. Kamnomy peansHOMy 06bEXTY CTABHTCH B
COOTEETCTBME NPOrpaMMHBIT 0OBEKT.

1.2 Kpurepuym kadecTtsa HeKOMITO3UITHA
IIPOEeKTa

Kaueerso apoekta BO MROTOM 3JaBrCuT O €10 cnoxuocru. Caooe-
HOCIILL TMPUAOHCENUA HE KOHTDOIMPYETCH, TAK KaK ONPEeIgIsercd UeibiO
co3zaHuA nporpaMMer. ChoscHocmy pegau3stiuly MOMKHO TONbITATHCS
ONTHMU3HPOBATE.

[leperitt BONPOC IPH JEKOMIO3UINH — HA KAKAE KOMIIOHEHTH (MO-
Jyai, BYHKUUH, 06bEKTH, KASCCH) HYKHO pasturs nporpammy? C po-
CTOM HHCIS KOMIIOHEHTOB CAOXHOCThH [POIPAMMBL DACLEL, BO3HHKAET
HeODXOAMMOCTL B KOOHEPAIHH, KOOPIMHAUMY, KOMMYUMKAIH MEHCLY
nume. OcoBeHHo OnacHO HeonpaBIAHHOe PasbueHHe HA KOMNOHEHTHI,
KOIIA PasIeTioTes JefcTBHA, TECHO CBA3aHHBE Mexay coBoil.

Bropoit BONpoc — OPrasy3anys 630umMoetcineus MERLY KOMIIOHEH-
raMy. B3anuMopelicrBue YIpowgercs, KOrgs, Kadiplii KOMIIOHEHT pac-
CMATPHBAETCS Kak HepHbIA #IMK, BHYTPEHHEe yCTPOKCTEO KOTOPOro
HEU3BECTHO, HO HIBECTHB! BRIIOJHSEMBIE HM DYHKIHH, d TAKKE €ro
BXOMbl M BBIXOAB. BXOa KOMIOHEHTR NO3BOINET BBECTH B HEID 3Ha-
TeHEA HEKOTOPOHR BXOIHOH NepeMeHHOH, a BEIXQM — HONYYHIE B Xa-
HeCTRE OTBETA 3HAYEHWME HeKDTOpOH BeixogHOM. B nporpaMvupoBaEHH
COBOKVIIHOCTB TAKMX BXOJOR M BBIXOAOB OHpEIEser uHmepgdetic KoM-
nonenTa. Obuenpunaras B IPOrPAMMUPOBAHKN TEPMUHOJIONMI KOMIIO-
HeHT, KOTOPOMY NOHAJODMWINCH YCIIVIY APYIOr0 KOMIIOHEHTa, HA3bIBAeT
KAUEHTIOM, BTOPOH KOMINOHEHT — cepeepom. (B erpykTypHOM mOIXO-
e (pYHKIMA-KIHEHT HONB3YeTCs YEIyramMn (QyHKIMH-CEPBEpa TyTéM ed
BbroBa ), MHrepdetic peammsyercs kax Haf0Op 3A1IPOCOB MM HEKOTOPBIX
hyHKLMil, BLI3HIBAA KOTOPHIE KAMEHT JIMG0 [10J1Y 96T KaKyio-T0o urdop-
MAUMEO, JHDO MeHseT COCTOAHKE KOMIIOHEHTE.

OcHoBHBE IOKAZATENH 1A YHeTa KaYEeCTRa MPOrPaMMHOTO MPOSKTA:

Cuenaeniie (cohesion) BHYTPH KOMIIOHEHTA — [OKA3ATENE, XAPAKTE-
PHBVIOIINIE Creness B3aMMOCBSA3M OTNekHLIX ero yacTelt. Bony Ry rpr
KOMIOHEHTA PeIIAKTeH ABE MOJ3A0ANH, KOTOPIE JIEIKO MONHO Pasie-
IHMTh, 10 KOMIIOHEHT 06iagaer ciaabbiv (ITIOXHM ) CHemIeHueM,

Censaraiocme (coupling) Mercy KOMEOHEHTAMH — HOKA3ATEAL, OIH-
pamoiics Ha uarepdeic mexcay Kauenrom u cepsepom. Obmee uncno

) |



BXO/OB M BRIXOJIOB CEPBEpA eCTh MEpa CBABAHHOCTH. “leM MeHbire Cpsi-
JAHHOUTE MEZKUAY OABYMH KOMICGHEHIaMHA, TEM IDPOUE NMOHATh H OTCHe-
MUBATE B DyIyiemM ux e3auMozelicrsue.

OF!HCEJ.E‘I!{I:[G HOKAZATeNE HMEIOT OTHOCHTeNBHBIH XapaKTepr. Cuis-
HOE CUSILISHME MOMET HPHBECTH I H3UIHITHEMY ,H,pOﬁ.:’l(—lHHl{J HPOEKT& Hex
BOJBLOE THCTIO MEJIKHX KOMIOHEHTOB,

Ha OCHOBAHNE 3THX KPHIEPUER MOAKHO 3AMETHTH, 9TO OPH CTPYK-
TYPHOM HOAXO/E K OPOIPAMMIDOBAHII C-mﬁem{o TPYUHO JOCTHYE CIa~
GOB CBA3AMHOCTH MEXJy KOMOonenTavy. WHrepdefic B aromM ciyyae
peadusyercs o0 depes riobasibHpe nepeMertbe, ubo 9epes Hekoto-
pble HAPAMErpbl. B CIOMHON IPOrpaMMHOH CHCLIeME Heab3st 0GolTHEE
Be3 oBaNbLHELIX CIPYKTYD AaHEBIX. 3Hauur mobax GyHKuss B cay-
yag OHOKY MOXKET HCHNOPTMIE ITH MaHHBIe. KaK Hpasuio. ITH owmub-
KH O4eHL TPYAEO HafiTh. Kpome 7T0ro, nporpaMmuct HOCTOSHHO Toid-
JKEH MOMHHTH JIECATKH, & CKODee COTHE 0Dpamenui K obiuM JTaHHBM
13 pasHeIX Hacredl mpoerta. COOTBETCTBEHRO MOMINHUKALEA NoTpeby-
er oueib BoAbLILOH paboThl, TaK Kak Kaduplii pad Han) UPOBepaATh BCe
YACTH [PORKTA,

Ewé oaua npobueMa — o0mee riaobalibHOe NPOCTPAHCTBO HMMEH.
Bee npolpaMMBCTRL, YHACTBYIOLUKE B NPOSKTE, JOIDKHL! COMTACOBEIBATE
uMeHa s cBoux hysrn@il, 9rodbl e 6uuo nepeceueHni.

B pesyibrate GOpBOBI ¢ 3THMH HEAOCTATKAMYH OhUIM BLIDAGOTAHBI
TP HOBBIE KOHUEITIAN POl DaMMMPOBIHEA:

s OOBLEKTHO-ODHEHTHPOBAHHOS NPOIPAMMHDOBAHHE;

e YHUDUIMPOBAHHKIT s3bk MOAemporatusa (UML);

e CIHENMAIMSHPOBAHHBIE CPEJbL PA3PAbOTKHE MPOrpaMMHOI0 GOeCHe-

YEHHS,

Bce Tpm OyHKTA < MOMKHO  HASBAYE  HACTAMA  OOBEKTHO-

OPHEHTHPOBAHHOID ITPOEK THPOBAH M.

1.3 llorpyxxenue B mup OOII

JIB0it H3BIK IPOIPAMMUAPOBAHNS OCHOBAH HA ADCTPEKIHBIX NPe-
CTARJIEHIAX. CJIO)KHOCTb I)C’lﬂﬂﬂMb!X 3a1a"1 3aBdcuUT Or 'L'OFO, 970 I.'lpe_ﬂ,—
CraBIACT JanHas aberpakings 4 e8 kagecTsa. MoxHo eryignuts B 0bna-
CTH NpOrPANMMUDPOBaHM ABA NOIXOAA K PEIEHUI) NOCIABIEHHOH 3804~
M TEPBbIH OTTATKUBASTCA OT MOTSTH (DenCTBE pemeHad 3a1a1u (KoM-
UBIOTEPA), HPUMED — A3BIK acceMOJIep, (ienyonmii yposeds — Fortran,



BASIC, C u gap. OH# COBEPUICHHER, HO TPOTPAMMHECTY TDUAXOUMTCS MBIC-
JIMTE B KOHTEKCTE CIPYKTYPbL KOMITLIOTEPE, & HE CTPYKTYPh peraeMoil
sanau. [Ipuxogyrcs NOArOHALE MOOeb 384aMH 104 MALUMHHYKD MO-
ANk, 970 Tpebyer BOBIIMX YCHIINIT, Yy KEPOIHO 10 OTHOMEHMIO K A351-
KY [NpOorpaMMHpOBAHHA. Bostnkia boabmasn OTpPatiib — MeTOAO0rHA
nporpamyuposasns, Jpyrofl HeAOCTATOK TOINUAL — MAJ10IPHICLHOCTD
AU OTPaXKeHKs! PealbHOrD MHUpPa. Peajibubie 06LEKTEL HeJIL35t OTHECTH
HY K (DYHKIIUAM, HA K JAHHBIM, OHN SBIAKTCS COBOKYNHOCTLI0 CBOHCTE
i NOBEACHAA.

Bropoii rogxos — MOAeTHpoBaxne pemaemoi 3aaun. [lepspie g3b1-
ki LISP 1 APL onupamick Kazk i Ha cBog ocoboe npeieTaBieHIe M-
pa — n10bast 33,1243 CBOIHTCA K 00pabOTKe CIIMCKOB WK Jobas 3aJa4a
AITOPUTMUIADYETCH. DTH 1 APy e nogolHbe S3p1K1 11POIDAMMHPOBA-
Hus (PROLOG) xopomo noaxotniu ToMbKO K KOHKPETHOMY Y3KOMY
KpyLry 3d1a4,

OB LEeKTHO-OPHEeHTHPOBAHHBIH [01X0/ CTAN TAK NONYAADEH, HOTOMY
4T0 He OIPAHHYMBARTCA Y3KOH creumam3auuel (MO3BOIT IPeOI0IeTh
a1y npobiemy ). KOMIIOHEHTE! IPOCTPAHCTBA 38134M U NPOCTPAHCTBA Pe-
menunit HagnipaoTes ofsexmaait. Vies 8 roMm, 910061 HPOrPaMMa a1ar-
TUPOBANIACE K (DOPMYITUPOBKE 38844 38 C4ET 100aB1eHMs HOBBLX THIIOB
0D’ bEKTOB.

OcHopormomarammad #ied OO LeKTHO-0PAEHTHPOBAHROI0 TPOrpas-
MUPOBaHHS — OBbeHHEHHE JaHEbLIX | AeHCTBYI, TPOH3BOOUMBIX FTHMHA
JAaHHBIMM, B SAEHOL Henoe, HaseBaemoe obsektom. [osromy 8 OOl B
OTIIHYME OT CTPYKTYPHOIO HPOrpaMMUPOBAHAA BBEICHO IIOHATUE KAGC-
ca. Kiace — 910 THI JAHHBIX, ONpPEAE/SICMBIN NPOUPAMMHCIOM, B KO-
TOPOM ODBENHHAIONCH CIPYKTYPbL ZaHHbX ¥ hyHKnEa ux oOpaborku.
[lepepil 00beKTHO-OPHEHTHPOBAHHEN f36lk — Simula-67. Imenno B
HEM TOABUIIOCE OCHOBOMOIATAIOIIEE KIII0UeB0e CIoB0 — class. DTor nMu-
TANMOHHEIA A3BIK CO3IARAIICS 15T DEIICHHS] 3HAMEHMTON <3a1AHH Kac-
cupas. B 310l 3a134e WA pevb 0 pabore ¥ B3aMMOIEHCTBHRM Kaccu-
POB, KIIMEHTOB, CHETOB, ONEPALil, JEHEKHEIX CPEACTs, T.€, MHOXKECTBa
obberros. Obbekrsl, obiaialomue obUuME HApPAMETPaME, HO pas3jid-
HAIOIHECH WX 3HAYCHUAMHN, OOBLEUHAINCEL B KIIACCH (BCe KaCCHPBI BbI-
HOHANT OQMHAKOBEIE OIECPAUNH, HO 0DI84AI0T Pa3HbiMy UMEHAME, BCR
CUeTa PA3NIHYalOTCH TOJMLKO KOMWYECTBOM JEHer Ha mi?m). Coznanne
ABCTPAKTHLIX THNOB JAHEBIX (KIACCOB) ABISETCS OHON M3 OCHOBOIIO-
Jararowpx xornernnui OO ABcrpakrTHble THILL JaHHBIX pafoTamT
HOYTH TAK e, KAK H BCTPOEHHLIS, NnporpaMmiacy no XOny 1porpaMmMel
ONpPefenseT TepeMeHHBIe 3100 Tuna. KOHKPeTHBIe NMepeMeHnLe THITA



AAHHBIX «RK1a0C» HASBIBAIOTCH IRIEMTZALDIMU KALRCCHE HITH 0D BERTLAMU,
ITocae oupesenes s KAALCa MOKEO COZLATh CKOMbLKO YIOLHO 00 bEKTOB
31000 KJAACCa W paborars ¢ HUME, KAK O 3JIeMEHTAMM B ODOCTDAHCTEE
peteHns 3aaun, Pabora ¢ O0beKTUMH OCY LILECTBIRETCH 11PU TOMOTTEE
coebwerud it sonpocoe, HporpaMuiacT ornpas/isies 3a0poc, & obbers
CaMm PeluaeT, Kak 31or 3apoc dyser oGpaborar.

DARTHYECKH [IPOCPAMMUCT CO3AET HUBRIE TUILI JAHHEIX, KAK Oh
COBJIaRBAS HOBBIT S3RIK NPOIPAMMUDOBARNA, CBOM I8 Kax 01 3a184n,
BeorpoeuHsie THIbI JAHHLIX MOIYT DHTL PACCMUIPEHBE KAK KILECesL, 06
nanaounre HabopoM XapakTepHCTHK 1 nopeaeauem. CHoTeMa Iporpam-
MUDOBAHNA [IPHHUMAET HOBBIE KIACCH], ODECMEUnBacT BCHO 00paboTKy
H4DABHE CO BCTPOEHHBIMH.

Ilporpammel, paspabarbiBaemsie Ha octose kouuenuuit OO0IL, pe-
AJH3YIOT ANICPHTMBIL, ONACHIBAFOILKE BIAUMOLEHCIBHE MeX1y 0Obex-
rvavu. Ogpa 3 rpysaocreii O0Il sakmoyaercs B CO31aHHE B3aAMHO-
OJAHO3HAYHORO COOTBETCTBI A MEKIY SJIEMEHTAMH MPOCTPAHCTBA 340050
1 0OLEKTAMI B NPOCTRAHCTEE pelleHH.

UTobel 06BEKT COSHa)] HTO-TO 1IIIE3H0e, HeOHXOINMO HANPABHTE K
HEMY 3a1poc. B Tvle ¢ KasasiM BOIMOMKHBIM 3AIIPOCOM CCOLMHpYye:-
€A HeKOTopad by HKIM, KOTOPAsI BERLIBAETCH DY MOy ISHEH 3aIIPOCa,
Harepdeiic 06bexta ONpeigisier, KAKEe Sampockl UM 00pabaThiBaroICs.
Cie-10 BHYTPH O0bEKTA HAXOIUTCST IPOrPAMMHBIH KoL, KOTOPBIH 5TH
3anpocel OOpabarniBaer. 2 TOT KOL BMECTe CO CKPLIThIMKM JadHbIMu 06
pasyer peaauiauuro. HporpaMumer obpaniageres ¢ 3anpocoM K oberTy.
a 0DBEKT PeINaeT, KAKOR (PParMels Ko BbUIOIHH b,

Knace cosepur KOHCTAHTHl M DEPCMEHHBIE, KOTOPLIC Ha3biBa-
0T daHMbLMU WIH NOARMU, ¥ BRIIOTHAGMBIE HAA HUMU OUEDAIMN I
hyurnEE. PYHKIAE KIACCA HASBBANTCE MEMo0LMU WITH (yHRUUAMU-
WAEHIMLL II()ﬂH H METOOE! ABJMHIOTCA 3JIEMEHTAMM MK YIeHAMH KJIacca.

B j0bBBIX OTHOHIEHUAX BEXKHO YUTAHOBUTh ['DAHHIBL, KOTOPBIE CO-
DaoaaIcys Bremn ydaomusany, Ecou sce sneust kpacca Dyayr ao-
CLVIHBL BCEM MKENALEM, 10 ¢ HMMH MOXKHO CIEIATh Y410 YIOLIHO H
ofecneuurs cobonenue npaBrl HeBo3MokH0. Jus yaobersa pasgenum
HPOrPAMMMCTOR Ha, co3aareneii GHOIHOTeK KIACCoB # IPHKASIULIX IIPO-
PaMMHCTOR, HCNOIBIYVHIOIUHY 3TH 6HﬁJlliOTeKﬂ JLTH pﬁ:ﬂpﬂf}ﬂ’l‘l{ﬂ CBOHX
l'lpl'l..’IU)ﬁeHHFl- 003,21,%1.'1‘&.‘11) KJIACCA CTPEMMTCH NOCTPORTL KJarc, Kf}l‘Opblﬁ
HPEIOCTAB/LET DPUKJIAIHOMY NROIPAMMHCLY AOCTYIL JIULIL K TOMY, YT0
HeOBXOIMMO 174 ero paborbl, U CKPBBAET BCE orTansHoe. [Ipn sToM co-
IUALEILE KARCCH MOMET MIMEHITh CKPBITHIE ACHEKTH KA, He 3abo-
TSCh, Kak 370 oTpaszures g2 Ipyrmx. CRPRBACTCS TO, 10 MOMET DLITDh



HCHOPYEHO NPHEAGAHBIM TPOIPEMMHACTOM 110 HEOUTODUMHOCTH HIIH H3-
3a HexsarTku uadopmaiad. Takuym 00pa3oM, yMEHBIIAETCH KOJAHYECTBO
omubor B oporpavmMe. CKPBITHE PEATH3AIIAN — OJAHA M3 BAKHEIIX
HUH.LLE‘.HLI.Hﬁ. OOH Ol‘p}l-illvi‘-i[',‘l'l}dﬂ HA0CTYIHR HOMOTAET NPHKASJIHOMY DO
IpaMMHCTY BBITEIHTL TO, 4T0 .'J,Eﬁﬂ‘l‘l:iﬂ'l‘f,‘.JleU CYLeCTBeHHO AJIH er0 Pa-
60ThI

Hptﬂ],[l().ila.l‘il(!'l‘llﬂ, HT0O A0CTYIL K HOJIAM KIacca BOZMOMEH TOJILKO 4e-
PES BbLI30B COOTBETCIBY oMY METON0D. T&KO!‘:I IOAXO HO3BOIsET OC)ia-
61T CBA3RHHOCTD MEKY KOMIOHEHTAMH, 2T0 — MHKAUCYIsud. Hu-
KUTNCYAAYUA — 3TO OMPaHMYEHHE JOCTYTA K JIAHHEIM W 06BeTHHEHHE TX
¢ METOIAMH, 00pabarbisatoniMu 31 aaduse. Jocryi K OTAelbHbIM
HacTsiM KAQCCA PEryIMPYeLcs C [OMOLBI0 Pa3fieliends 4IeHOB KJacca
H& TPHU [Pyuibl: OTKppitas dacte (public), saxpeires gacts (private),
sawMIEnHag qacrs (protected).

Meronpr, pacnoIOKEHHBIC B OTKPLITOHR 9acTy, 06pasyioT unmepgdelic
KIaCea H MOrYT CBOGOIHO BLI3LIBATLCH 4epe3 JI0O0H 9K3eMIIAp KIac-
ca, T.e. OBBEKT, OTHOCAMECH K 9ToMy Kraccy. JlocTyn K 3akpeitodl ga-
€T BOZMOKEH TOJBKO H3 METOJOB CAMOL'O KACCA, K SauMIleHHoN Mo~
ryT 00palaThCsa CBOR CODCTBEHEDIE METU/Ib], 8 TAKIKE METONbI KJIArCoB-
TOTOMKOB.

HMERancy/isuus  [IpeIorBpalliaeT HelpensaMeperdtsi  omuboyHbIit
nocryi i nossM obbexTa. MoKHO HBMeRATh BHY TPEHHIOI0 DEaTH3IAnHI0
METONOE, HE 3ATPATHBAS HHTEPGhEHT, TIPA 5T0M IPOTPAMMA—KIHEHT W3-
MEHATLCH HE Dyuer.

Jpyroll DOAMKATENLHLI MOMEHT B TAKOM COKPLITHM MHGDOPMATIHE
— B PA3HLIX KJACCAN NOXOHME 10 CBOeH CYTH MEeTONEl MOTYT HMEeTh OIM-
HAKOBEIE MMEHd, HE HATO TPATHIH BPEMSH HA COIVIACOBAHUE UMEH (DYHK-
ail, CIPYKTYP JaHHBIX M T.00,

Cosganubii ¥ IPOTECTHPOBAHHBIT KIEACC ANDKEH B papaie ObITh
AOCTATOYHO CaMOCTOATEIbHBIM, JT0DbI HCIIOMIL30BATBCA B JUDYI'HX [IpO-
rpaMmax, Aans 3roro rpebyerca onelt W nETydupd. Boswoxwocrs no-
BTOPHOIO HCIOILI0BAHMA KA — erré oauo npeumyuecrso OOIL. Iipo-
creftinuit cayyait — cozganue 00LEKTOB IMEomerocs kiaacca. Apyroi
(JIIUCDF) — BKJIHDYEHHE ()6']:9.1(1‘6. HMEHIIErOCH KTacca B HOBRIH KIACC. Me-
TOAMED CO3AAHUA HOBOI'O KJIACCA N3 CTAPBIX HABBIBAETCH KOMTOsUUUEH.

C 00beKTHO-OPHEHTUPOBHHHBIM IPOIPAMMEDOBAHMEM CBAZAHBL €11
ABa HHCTPYMEHTA,; TPaMOTHOE MCIOILI0BAHME KOTOPBLX HOBRILEAST Ka-
HECTRO NPOEKTOB! HACHSIOBAHME 1 TONMMOXPHEM,

HﬂCJLBdUﬁGHU{f — MEXAHH3IM NOYHYEHHA HOBOIO Kiacca i3 CYLecrsy-
womero. ponsponusni kaace (moToMok, nouepnuit, cydbriace) noayya-



eTcH Ill\-f'r.EliM JONOJIHeHMA Wi M3MeHEH A CYLOECTBYHLIEND KIacca (6?];—
30BOLO Wil POARICTIBCKOLD, Wil Cyuepkaacea). TIpu a70M peadnsyelcs
KOHUEILIMA [OBICPHONO ACIONL0BAHN Koga. Haupumep, 6aacobil Uil
wreomerpadeckas hurypas onpesenser ceoficrea, obiupe ans Beex -
ryp: pasMep, UBer, Mecronodoxenine u . C durypamm BuToMEIH0T-
CA PASIMHHBLIE ONEDAINAT BHBOL, CTHPAHWE, NEPEMELLICHHE, 33aKPACKA.
W3 sroro 1dia NpoUBBOOATCH TUUbL KOHKPETHbIX (UIyD: KPyr, KBai-
pat, YPeYrOALHIK, OBIAMAI0IE NONOIHATEbHLIMH XAPAKTePUCTHKAMI
M [I0BEIeHIEN.

Taxum 00pazom, HEPAPXAA THIOB CTAHOBUTCH OCHOBHON MOJRIIBIO
3a0a4K. 1a MOAEh COBIAACT C OIHCAHMEM 38184 HA KOHLLGITY k-
HOM yPOBHE M NO3B0IAET [EPEXOIHTE K IIPOrPaMMEPOBaHUIO HE3 rpoe-
Y TOHHBDC MOOeJel. Kpyr — 4aCTAbEl CJIy4dal reoMeTpuieckoi hury-
PBI M KJOACC <KPYr's — MPOM3BOIHBET OT KIACCA «reoMeTprIeckas -
rypas.

Houepaiit Kitace cofepuT HHTERhERC POTHTETLCKONG, Bre conbine-
HHsl, KOTOPLIE HPUHUMB Ba30BbIH Kiace, GyAeT HPHHUMATL Y ITPOM3BOI-
HblH, I, 2. UOYEPHUE KIACE ABIASTA YaCrTHbIM CIIYHAEM POIUTEILCKOTO.

Trobbl NOBEMEHHE TPOH3BOUHOG KAACCA OTNHYAJIOCH 0T Ha3O0BRO-
0, ero Mogucdbuupyior. [lepsrii cnocod rpusuaned: 1obasieHue HO-
BbIX (DYHKUMH, HE BXOMALIEX B METEPGEHC DOIHTSIBLKOr0. 310, MOMKHO
CKa3aTh, MISANBHOE penrenve pobiemer. Bropoit crniocof: mepeonpene-
JIEHHE, T.8. H3MeHEeHHe HOBeIeHHs! CYIULCTRYIONUX GyHKuWi 6azoBoro:
Kilaccd.

Tonusopduas aBT BOIMOMHOCTh CO3NABATL MHWKECTEEHHAE DIIpe-
JBJEHUA 419 onepasydt 1 Gy iruai. TIpn 37oM  KBKOE MMEHHO OlPeselie-
Hue Oyaer UCHOIL30BAILCE 3ABUCUT OT KOHMTeKcra uporpamubt. Korma
CYUIRCTBYIOIIAA ONEpais, HarpuMep - WM =, HANeIseTcs BO3IMOM-
HOCTEI) COBCPIIATL ASHCTBUS HAJL ONCPANIAME HOBOLO TUIIA, [OBOPIT,
YTO rAKad ONepangs sIsagercs meperpyaennoii. [eperpyska — uacr-
HBIT Ciydail noiuvopdunama.

Anan Keii (Alan Kay), cosgarens nepsoro yCnemHors 00LeKTHO-
opuenTHpoBanaoro ssoia Small Talk, kparko cdopMysrpoBal n:1L 0c-
HOBHBIX KOHUSIIHHA THCTOro 06 LEeKTHO-0PHCHTHPOBATHOID [IPOTDAMMIT-
POBaHMs:

e Jhoban cywmocrns (Komnorenm dodavu) REARCICH DDBERTLOM.
ObbeRT MOXKHO PACCMATPHEATD KAK yCOBEPUIEHUTEOBAHHYO Te-
PEMEHHY 0! OH COAEPXUT JAHADIE, HO EMY MOYKHO HAUPAB/ISTh 34~
MPOCEL Ha BLITIOJIHEHHE ONePanyil «C caMuM col0H»,
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o [Tpozpasmsa npedemasasemn colol cosoRynHOCT 06BLNIMOE, Ko-
mopste oDWaTEs dpyz ¢ dpyzom nocpedemsos omnpaGK coos-
ettt Trobn 00parnThes ¢ 330pOCOM K ODBEKTY, GIeryer Or-
ppasurs emy coobuwenne. Coobuienue MOKET PaCCMATDPHBATLOH
KAK 3A1DOC HA BLISOB QYHKUAN, IDUHIIENRANSH KOHKPETHOMY
OBLEKTY.

o Kusicdeit obserin cagdeem cobemeernoim GAOKOM NaMaTAYL, Co-
crmosuiusr ud dpyeur ofsexmos. HoBee OBBLEKTLI CO3MRIOTCH KAK
OBONOUKH I8 YIKE CYDEecroyonmy obbektos. IT0 N03BoJHer
VONOMHUTE TIPOTPAMMY, CKDPLIBASACH 33 MPOCTOTOH OTARIBHOIO
obHeKTa.

o Kameduil obsexm ofaadaem munos. B tepmunonorum 06bek1HO-
OPUEHTHPOBAHHOTG NPOTPAMMMAPOBEHNA KaXALIT 0DbeKT ABIAeT-
¢ AKIEMIIAPOM K/IACCA, [OE TePMMH «KJI4CCy ABISIeTCH CHHOHU-
MOM CJIOBA €THIL.

e Bee vfpernivi 00HOZ0 TIUNG MORYIT NOAYHATY GAHY 1L THe Jice Cool-
ientes. Harnpumep, oBberT «kpyrs SBJISETCs OTHOBPEMEHEHD 00h-
EKTOM THITA «IeOMeTDHYerKas (urypar, CIeI0BATeLHO KPYD 3a-
BEAOMO IPHHMMAST COODLEH A, LIPS IHARHAUEHHbIE J1/14 00 beKTOB-
¢huryp, ¥ nporpaMma s paborkl ¢ reOMETPUHMECKIMA (hHIYDA-
MK MOKEE aBTOMalrM4eckn paborath ¢ KpyraMu, 91a ocobenHocTh
— OAHG 13 CAMBIX CHIBHBIX CTOPUH OOLEeKIHO-OPACHTHEPOBAHHOTO
OROrPAMMUPOBAHUAM.

Bonpocer 1 ynpaykHenus A5 CaMOUPOBEPKI

1) Iepequcnare HepOCTATKYE CIPYKTYPHOTO (I0AX0A3 B NPOrDaMME-
POBAHMM OPH CO3JEHAM CTOAKHBIX TTPOEKTOB.

2) Hasoewrte  HAHOONEE — BAMKHLIE  NDAHOMIEL  OObEKTHO-
OPUEHTHPOBAHHONO NIPOIPAMMHPORAHNS,

3) Halire onpeireaesus HOHATHAM: «KOMUOZMIMA KIACCOBS, ¢HACIe-
AOBAHKHES, <HOJHMODPDIIMS.

11



2. duremeHTbI 93biKa CH |

2.1 Hcropusi C+-+

flapik C-+4 pazsuncs u3 s3wika C, apropoM xoroporo e 1972 voay
crant Jensnc Puran. [Hepponataneuo C crain ussecrer Kak A3bik pas-
paborku cncrembr UNIX. K koiny 1970-x C passanca B 10, 4To Tenepb
nasbiBawor Kinaccnyeckum C win C Kepuurava n Puruy. B 1989 roay
6uu1 npuaar cransapr C (ANSI C), nk. 10sBanocs GoabIIoe Koauye-
CrE0 HOCOBMECTHMEDC BEPCMiL.

bk C++ — pacwupenne C — Gour paspaboran B Hagame 1980-x
Bréprom Crpayerpynom B Bell Laboratories. Cavoe saxzoe, uro C-+ +
obecnemusaer sosmozkaocTh OO, x0T HA HEM MOKHO HPOTPAMMHPO-
park B cruine C uon eMewnsarh cram. C cepeaunot 1990-x on cran
AOMUHMPYIDIMM cucTemooGpasyionmM aspkom. Celivac nowra see ore
panuoHsee cucrembl sanwcars va C i O+

2.2 [IIpouecc TpaHCISIIIN

JI1060i #3bIK IPOrPAMMHPOBAHMI TPAHCHMPYETCH (NEPEBOMMTCs) 13
pOPMEL, YHOGHOI D751 HEIOBeUeCKOro BOCHPHATHA (HMCXOAHOTO TEKCTa),
B hOPMY, BOCIDHUHEMAEMYH) KOMIbKOTepoM (Maurmaubit kox). Tpanu-
HMOHHO NPHHATO DEIHTH TPAHGIATOPH HA WHIEPHIPETATOPbl H KOMIE-
JIATODEL.

Hurepriperarop rpaHcIEpyer Hexoaeil reker (Macts) B HECKOJbKO
MAIIMHHBIX KOMAHJ, ¥ cpasy ux Bemojaser (BASIC — no crpokam).
Takne #361KM pabOTAKT 0UEHL MEIPHHO, T.K. [MOCHe TPAHCIAIEN 04e-
PEAHON CTPOKH MHTERIPETATOP O Helf «3aDbBaeT» | B Clyvae BO3Rpa-
mignan (HanpuMep B UUKee) goliken repesoaurs e 3auono. Ocobenno
9T0 BAXKHO B GONMLIIHMX MPOBKTAX, KOrAa uHTeprperatop Tpebyer nos-
HOCTHK) 3ArPY3HTH B HENO TEKCT nporpaMmmbl. HeKorophle HOBBIE HH-
TEPNPETATOPAL TPEOAGIEBAKIT ATy npobreMy. JOCTOMHCTROM SB/SETCs
TecHas! CBA3b BbLIABAEMBIX OLMOUK € TEKCTOM, NPW 310M pa3paborka
yexapaercs, ourlKe MCIpasiiIcs HHTEPAKTUBHO,

Komaonmsrop Tpascaupyer MCXOAHEIT KO Ha A3blk accembiuep uau
MalIMHERE KoMaasl. KoHeuHnM pesyneraroM sapagercs daflnr ¢ ua-
WHHHEBIM KoaoM. Komimisnma obbMHO COCTORT B3 HECKOJIBKHX T8~
108, Hekoropsie S361K0 101 PPKHBAIOT HE3ABHCUMYH) KOMITHLAIHIO O7-
AedisHsX KoMnogentos nporpammst (C). Bavem vaciy COLIBHAIICH ©
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HOMOLLBHY CI'[E!LHI:\JIbHUﬁ MPOrPREMMBI-KOMITOHOBILM KA. :‘)'l.‘U — pa3netib-
Had KOMITMIIALMA. Pa:ﬂeilbi'laﬁ KOMITMJIANNAA JO3BOJIACT peiyaTh MHOLO
upobIeM, CBA3AHHBIX € pasMepoM Gombiuux TpoekToR.Crpours U Te-
CTHPOBATE OPOTPaMMY MOXKHO Yaeramu. Habopb! HPOTECIUpOBAHHBIX,
FABEAOMO paBoToCHOCODHLIY KOMITOHEHTOB 00beIMIsIOTeH B DUBIMOTE-
KM, MCHOJIL3YeMbIE APYraMu nporpamuucrami. Pancme B ciy4ae mc-
HOJIL30BAHKA KOMIMAATOPOR DbLIA CIOMKHE OTIAINKA, [IPOTPaMM, ceffuac
pa3paboTAHLL OTNATIMKH, PEIIAIHe STY npobaemy.

B sizbige C++ (kak u 8 C) komumisntus HA4UHEETCA ¢ 06paboTKu
KOXOHOTO TEKCTa MPenpoieccopoM. JTHpeKTHER] MPENpPoUECCopa YMEHb-
mrakyr 00BEM BBOAMMOIO TeKCTa U AeJAlrT nporpavuy Gosee Harus-
HOIT, HO MOTY'T CILYKUThH HCTOMHHKOM HETPUBHAJIbHEIX ONIKOOK,, I0ITOMY
C-+ paspaloras rak, 4robGel CBECTH IPUMEHCHHE TPerpoleccopa K Mi-
nuaMyMy. Jasiee KOMIWIATOD NPOXOMAT [0 TEKCTy Araxapt. Ha nepsoM
IPOXOIE OCYINECTRINETCH JeKeHiecknit pasbop uporpavsbt. Komiuns-
TOp pazbuBaeT MCXOUHBIT TEKCT HA COCTABIAIOUIME W OPTaHU3yeT uX B
CIPYKTYPY «4Cpesos, Kayaas COCTAaBISoman — y3en nepepa. Ha sro-
POM OPOXOTE AHANMBUPYETCS JIEPEBO W FeHePUPYErcs MalluaHbi Ko,
Moay«aercs ofbekTHbI (ati.

Komnonosuwuk obbenuuser OObeKTHbIE MOIYIN B HCIOJHAEMYIO
nporpammy. Ecimn dysHkimd 0NHOTC 06BEKTHOID MO CChUIAIOTCS Ha
HYHEIIY ApyrEx 0OheKTHRIX MOAYIel, KOMIOHOBINHK [IPOM3BOAMT 10~
HCK 110 Chenuaibasiv dainam — bubnuorekam (rabop ofbexTHLX MO-
ayneit, obpemuHEHHBIX B OfMH dair).

2.3 O0bbaBieHnd U ONpeesicHus

Pazpennaan KOMIWISUAA BaKga B kpymHex npoexrax. Cosnasae-
MAS NPOIPAMMA COCTOMT W3 Heckoimskux daiios, pyHKUMH U3 OHONO
thatiia obpamawTes K dbyngupsm 13 apyrux. Kommarop pomken ob-
nasars aadopmanmell 00 IrEx QYHKIMGN, 3HATE MX UMEHA W CHOCob
MPABH/IBUOIC HCNONL30BaHua. s 91000 HCNONB3YIOT 003AGACHUA.

Obnssrenne pocTa co0BITAST KOMAUIATOPY HEKOTOPOE uMs (dyHK-
UK WM ITEPEeMEHHOI ), T.8. POBOPKUT, 410 978 Gy KUK TIE-TO CYLIeCTBY-
BT Y BBLINIALHT Tak, Onpedecue witt onucaHye O3Ha4AeT CO34HAE He-
PEMEHHOH uinK pyHKIEH, T.€. BRUILJIOHHE TaMATH N0 NePeMEHHY K HiIH
LEHEPALMK KoJa pyHkimu. QOpaseHnii Moxer BbITh MHOIO, OIHCAHHE
— TOABLKO OJIHO.

Qbbsaaienne dyHKumm:
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int f1(int,int);
int fi(int x,int y);

Bo sropoM ciy4ae KOMUIRASTOP UMEHH [IEPEMEHHBIX HPUMIHOPDHD VBT,
Onpenenenne QyHKUHH:

int f£1(int x,int y{...};
Onpenesenne nepeMessoii

int a;

BRINISIAT KAK 1 OB bARBICHHE, HOFTOMY BbLI0 BBENEHO KIHOUEB0Oe (0BG
extern. OHO MOKET YKABBIBATh, YT0 HEPEMEHHAS ONDEIENEHA B IDYTOM
baiiire wit B 9T0M XKe, HO B HPYTOM MECTE.

Onpeenende MOXET OIHOBPEMEHHD GbrTb 0O bIUBIICHUEM.

extern int i;//o6saBueHue

double f (double); //obvsrimenus

double b; //ofrasinerue ¥ olpeiererue
double f(double x){ / /onpegenerne
return x+1.0;

}

int i; //onpepenenwe

int h(int k){ //ob6»aBnesmHe u ompemsiaeHue
return k+2;

}
int main() {

b=2.0;
i=2;

(b)) ;
h(i);

Bubimaorexkn comepaar boasuoe komudectso by 1 nepeMer-
abX. B C 1 C+ + HeTOnB3yercs MexasusM 3aro/0BeMHERIX thatiins. 3aro-
JIOBOYHLIM Ha3piBaeTcs dhaili, COUepPAEIUM BHEIHWE OBBbABISHHH Jiie-
mentos Gubimorexu. Lo obmenpunaroll cxeme emy HpUCBAKBAETCH UMsI
¢ paciupesiem h. Coznarens GHONIOTEKU NPEAOCTABITACT 3Ar0I0BO -
Hbllt daiti. Tloiab30BATenE BRIUIOHAET B 1DOIPAMMY 3AI0AOBOYHBIA haili
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¢ nomMonisio gupexTusel include. Jnpexruea yKassIBaeT OpenpoLeccopy,
YTO HY2KHO OPKPBITH CODEBETCTBYIOIIMA DAl i BCTABATH B0 CONEPKM-
MO€ Ha Mecro gupextusbl. Mvena daidinos sagaores asyma cruocobamu:
1) B yrnossix ckobkax, Torig Lpenpoueccop byuer uekars (aita B crue-
UMATHHO OTBEABHHON HUPEKTOPHA, [Ie UMEHHO, 3ABACHT 0T KOHKPETHOR
PEATMBALMM H3RIKA W ONEDAUMOHHON CHMCTEMbI; 2) B KABBIYKAX, TOLAA
chailil JOIDKEH HAXOMMTbCA B Texyuiem kartanore. ITo mepe passutus
(4 NpOM3BOANTENN KOMITWIATOPOR BRIGUPAIH PA3HBIE PACIIHPEHUs
JULs 3Ar0I0BOMHBIX (DAlIOB, KPOME TO0, YCTaHaBIHBAIMCD OrpAHTYe-
HUsl Ha LNMHY HMEHH. DT0 CO34aBiJio HpoblieMbl € HEPEHOCHMOCTRIO
HCHONRKIX TercTor, 1Tobel pemmTL BO3HMUKAKOMUE ppobaeMel, B CraH-
Japre Dbu1a MCHOIB30BAHA CXEMa, KOIJA JIUHA WMEHH He OrpaHHYd-
BAETCH BOCEMBIO CHMBOJIAMM, 8 Pacliupenus He ykasbisaercs (include
<iostrearm > ), Bubauorekn, ynacaesosanusie or C, COXPUHAIN pactm-
penue Jh, HO UX MOMKHO BKIOHMATh W 6e3 pachimpeHus, eciu CHADIMIDL
npedukcom ¢ (<estdio>). :

TTocnensss Cramid KOMIHIAIMAE — 10 KoMnoHoska. [Tporpamma—
KOMIOHOBIIMK cODMpaer OOBeKIHbIE MOLYIH, CIEHEPHPOBAHHDIE KOMIIM-
AATOPOM B HCHONHSeMYIO uporpammy. B Gonbumucrse naxeros C++
KOMIOHOBIMK 3allyCKaeTcs HO3aMeTHO I MPOrPAMMUCTA [PH IIOMO-
mu komnuagropa. Kax paboraer kommoHopmuk? OBHApY»KHB BHEmI-
HIOK CCHLIKY Ha (hYHKILHID WA MePeMeHHYI), OH BBIACHAET, H3BECTHO
JH OLPEeNEICHEEe, CId Jid, T0 KOMIOHOBIUEK CCBUIKY paspewaer, Eciu
onpereneHde padee He BCTReYaJOCk, TO KOMIIOHOBIOWE BRIHOYAET €r0) B
CIMCOK HEPABPEITEHHBIX CCBIIOK. 3aTeM WUET 8ro cHavala cpegn ofib-
CKTHEIX MOJyJsell npoekra, 3arem B Gubimorexax. B Gubnuorexax s
ONTHMH3ALMM NOHCKA HOIEPAHBAIOTCH CPEACTBA UHICKCUDOBAHUS, TaK
HTO HYHHO MTPOCMATPHBATE TOJIBLKO WHAeKCH!. Fenn onpenenenne Haxo-
JUTCH, TO KOMITOHOBULNK NOACOBTAHAET K MCMOIHAEMOI TIPOrpaMmMe oT-
AedibHbIE MOaYIs. Eciin crpouts csoio bubinorexy, HeobxoaMMo no3abo-
THILCH, YTO0BI BLIAGTHTE KaXAYI0 DYHKUMIO B OTASTBHbLIN 0B bEK THAIR
haitn.

2.4 Pyukium

Miwobas nporpamma cocrouT w3 dyaximit. B orauaue or C 5 G+
B OUpEaeieHdn (DyHKITMIA MOTYT COAEPIKATHCS APPyMeHTE! 6e3 yKasa-
Hust umén. Takue apryMeHTs B T€i1e hyHKITHM He MODYT MCIOIb30BATh-
C, UPU BLIBOBE (DYHKITMA OHE JOJIZKHB IPHEY TCTBOBATE. PaspaborHik



ChYHKIMAK MOXKET 3a0eHCTBOBETE HX B DYLYLUEM, HE W3MeHHH [IDH K-
HBIX le[)'I."p?LM M. II_Y{_‘.'mﬁ CUHCOK apryMeHTOB onpeagHeTc AByYMs Clo-
cobamu: fune() wm func(void). Hpororun GhyuKiuue G0iEEH ARKO O1pe-
dgiats €€ rui (B C no ymoagasdio int), npaMepsr:

int 1({void); int F1(); Hoat 2(foat, int, char, double);

[Ipu NpOrpaMMHPOBaEUE JOCTYHHED BUOIHOTEKN OYAKUME, TPEeK-
JI8 YeM ONPeUESATh CBOI0 (DYHKIHI, CIEAYET TOMCKATE aHAIOMHYHY IO B
OHOJIMOTEKE, CHOPEE BCETO 310 DLUIEHHE JAYYILe CHPOeKTHPOBAHO M (1-
Jrazkeno. MHEOIHE KOMIHISTOPL] COUEPKAT KPOME CTaHJAPTHOR emg o
TOTIOMHATebHBe BHOIHOTEKH, HX MOMKHO HCTONL30BATH TOMLKO B TOM
cayyae, ecm Bet ysepensr, =10 He Bygere nepeHocHrh CBOR DPOSKT Ha
apyryro Lardopmy. Eomg 6e3 91oro He obofiTick, B wieane HEODXO-
JHMO PACTIOJIOXKUTE COOTBETCTBYHIHI KOJ B O)HOM MECTe, HAIPHMED,
MAHKAICYJAPOBATE €10 B OJHOM KJACCE, TOLIA [IPY NEPEHDCE LIEPESKa
OyIerT MEHHMAILHOH.

Moxuo paspabarsiBats cobersennbie Gubnmorexn, B Juoboit cpeme
Ui 3TOCO BCTh Chenuaneabie cpencrea. (O6man waes rakas: co3iadr-
CH 3Ar0JI0BOMHBIT DAl ¢ NPOTOTHIAMMY BCeX (OYHKUNA ¥ HOMEUIASTCH B
Karanor (0BEMHO UG cTan qaprHbE, Tubo TeKymuit), 3aTeM cobupaoT-
€5 OB BeKTHBIE MOAYIIN H epenaiorcs DU Tekapio, chopMUDOBIHEAS
OubsmoreKa AovpkHS ObIrs pasMeLena TAK, Yrobsl KOMIBHOBUIHK MOL
eé gaitTi.

2.5 Tunoel gagHBIX

Herbipe OCHOBHBIX BCTPOGHHDIX THIE: int, float, double,char.
B crasmapre G+ ects Tam bool, HMeOU JBa COCTOAHNSA, BhIpa-
JKEHHBIX BCTPOSHHBIMK KOHCTanTaMu true (uenoe 1uwio 1) v false (0).
Duemenyel && || <><=p= == != oneparopsl selopa ALANTHPOBH~
el Benepcrede Tpamunuy KOMIUASTOD OPOW2EOAMT aBTOMATHIECKOR
11 pldBe.II,BHl"l(f THIE int K TPIlIy bool (HBH}'J‘K:!B(JE! IHAYEHHe t'.rue, H}’JTF:BO(-!
false). Cnenudukaropsl long ¥ short MNO3BOAAIT OOPEJISIHTL EIOIE
HECKONILKO TUIIOR:

e long double

» double
float
e long (long int)
e int
e short (short int)
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e char

2.6 IlepemeHHBIE

CHHT&KCHC QUPEACICHNA HePeMeHHBLY He H3MEHKIICH N0 CpaBHeHANDY
¢ C. Obnacte BupuMocTR (D€ UEpeMEeHHAs CO3AAETCH, CYIIeCTBYET,
VHMYTOMASTCH ) MPOIOIKACTCSA 0T MECTa onpeaeserus 40 Gmnxaiiuei
sakpbisaioned guryproii ckobku (dak1uvecky onpesgisercs Napo
hurypubix ckobok — BA0KOM, BHYTPH KOTOPLIX PACIIOJIOXKEHO OIpe-
nenedue nepeMedsolt). f3ek C+— [103BONSAET ONPEAGIHIL HEPEMEeH-
Y0 B moboit touke 6aoka (B € MoxHEO TONLKO B HAauame 6GJ0Ka).
Vro6HEe BCErD OUpPEIeisTh MEPEMEHHBIE HENOCPEACTBEHHO Nepen Havar-
JIOM MX MCHOJIB30BAHIA W COBMEIIAThH OIIPECACICHHE W HHULIAINSAUMIO
(for(int i=0;i<N;i++)). B rouxe oupesgienusa nepeMeHHEIe JI0/DKEBL
HHATHATH3HPOBATLCH.

T'obanpible NEpeMEeHHBIS OUPEXEIFIOTCH BHE TeJl (QyHKupi u J0-
CTYTHBI BCEeM, B TOM YHIJIE B BO BHemmHuX (daifinax. Jrobel robansHas
repeMenHas n3 onHoro dhadina Oblia AOCTVIIHA B APYTOM, B IOCIEIHEM
J0IKHO ObITh €6 00bRBJICHHE O CIOBOM €XIerIL

JlokanbHbie nepemeHHbIe JOCTYIIHbLL TOILKO B CBOSEM OI0OKe, HX HHO-
T HA3BIBAOT ABTOMATHYECKUMH, T. K. OHH aBTOMATHYECKY YHHITOXRA-
FOTCH NPH BRIXOAE W3 OOJACTH BHARMOCTH.

OBLIMHO NEPEMEHHBIE, HABILIOLIMECH JIOKAMLHLIMU IS HEKOTOPOR
HYHKIIHM, MCHE3al0T NPH €8 3aBepUIeHHH, a [PH [IOBTOPHOM Bhi30BE
COBARIOLCH 3AHOBO M MX 3HAdeHue repaercd. Foiw 3uaueHMe nepemeH-
HOA JOMIZKHO COXPRAHATLCS HE, NPOTSKEHUN BCCI AKHBHU MPOrpaMMbl, 10
MOMCHO OfBLSBUTL JOKATIBHYIO MEePeMeHHY0 ¢O cIoBoM static u npu-
CBOHMTH €ff HAYATRHOR 3HAMPHUE, €CJIH [EPEMEHHAA M3MEHWTCs, TO 310
HAMEHEHHE COXPAHUTCA MEX Y BeEoBaMu (QyHkoun. [nobanbHee nepe-
MEHHBIE HE UCIOAL3YIOTCA B CHIY JOCTYMHUCTH.

void FO{
static int i=0;
cout<<"i="<<++1<<endl;

;

void main(){

for(int j=0;j<10;j++)
£

Bs
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Eenn cnopo static NpaMeHASICH K r0baisHOR nepeMerHol, o
He Oymer jgocryina B apyrux daiunx.

Koncramis: 3 C-+ OLPEISITINT ¢ HOMOMBIO KJEOYEBOI0 CJ0Ba
const ¥ OTAHYaI0TCH O IepEMEBHAEX TOJMBKD 3a0peroM H3MedeHHA 3Ha-
YEHUA. B 0CTANSHOM KOMIIWISTOD BBHIOIHSET BCE MPOREPKH, HATIPHMED
THIA, K&K 4 Y [ePEMEHHBIX; KOHCTatra O0iajlaeT BUAMMOUTLIO U Tl
Kpoume 1000, KOMIUWISTOD BbUOIHAST AOTOMRUTELHYID O MME3aIAI0
KOAA, KOTOPAS OCHDBBIEAETCH Ha MHAOPMEITHNE 0 HEUAMeHHOCTH 3T0T0
3HaMeHN, TPH 0OPalie MM K KOHCTAHTE,

Haobopot, knouesoe cI0B0 volatile 03Ha4ALT, Y10 3HAYCHUE [IEpe-
MEHHOH MOMET HAMEHMTHCH B MI0B0H MOMEHT U BHLINOIHATEL ONTHMH3E-
LMIO npR 00palleHUsIX He/LB3H, DTO HeeDXOIUMO 1IpH padoTe ¢ MOTOKAaMH.

2.7 IlpeobpazoBanve THIOB

KoMunaarop MOKeT HESBHO PUBOMHTD OMMH THII JAHHBLIX K APYLO-
My. ApHdMETHUECKME ONepally BHIIAOHAKTCS caeayioumum oBpason:
ouepanj ¢ 60/1e¢ HU3KIM THIIOM, B CMBICIE YKazaHHOH nepapxus, Gyaer
npusengn K Gojee sbicokomy. Hanpumep:

int i;
float x;
double rez;
rez=ikx;

SAsuoe npeobpasoBanIe THIOB OCYWECTRIHEICH CAMHM HPOIPaMMH-
croM, OBBIMIO KOrMa KOMITUISTOP HE MOMKCT CHSARLb 310 aBTOMATHYC-
CK#. $1BHOE NPUBEMEHHE THTIOR TO/DKHO OBITE CBEIEHO K MEHMMYMY, T.K.
P 3TOM OTK/IOYAETCHA aBTOMATHISCKAS ITPOBepKa Be30IacHOCTH I CO-
OTBETCTBHA tu1oB. Ju#a 1oro 410bbl HPUBEIEHUE THNOB Bpocaloch B
[asa B TeKCTe LporpaMMil, cintakeue C+ -+ otmyaercs ot G,

Onepaupns static_cast, Henonsayeres nis tak vassipaemoro Ges-
ONAcHOro 4&IK0 OPeeeHHOrD IpUBeneHrna Tuaoe. Hanpuuep:

void func(){};

void main () {
int i=1;

long 1;

float £f;



1=i;// mespHOe Upevbpa30BAHEE THIIOH
f=i3// €Gez moTepu mubpopManvm

// MOXHO Tax
l=static_cast<long>(i):
f=static_cast<float>(i);

// npeobpazoBaEMe ¢ HoTepel HabOpMaITN
i=1;// Buzoper

i=f;// upenyupexnmesue
i=static_cast<int>(f);// nopasnser
i=static_cast<int>(i);// npexynperzesue

vold #u;
float *v=static_cast<float*>(u);

double d;
func(static_cast<int>{d));

1

Onepau,pm const_cast [NOIBIHET JIHLLAThL HEPEMEHHYH) CTaTyCa
const 1w volatile. D10 NPABEICHHE THIOE 3APCIIACTCH BLIIOIHITE
BEMECTE ¢ APYIHMHE TTONOBHBIMYI OOepaIusiMe.

const int i=0;

int *j;

j=const_cast<int*>(&1);

leng *1=const_cast<long*>(&i); // Dumbral!!

Hpu nonyyenuu anpeca KOHCTAHTHOIO 00LEKTA PE3YIILTAT IIPEJICTAB-
nsger coboil yKazarens Ha const, KOTOPHIL Hejib3s IPHCBOHTD VKa3aTe-
M0 HA pexoncranrdodl obuext 663 npuseaeHHs THIOB.

2.8 VYkazarenm

Bee anemenTsl OPOrpaMmel HAXOTATCS B TOM WIK UHOM MECTE IIa-
MaTh, Kosgaas s4elika mamari OQH03HaYH0 ONPEIEIARTC 66 a1pecom,
Bo spewsi paBoTsl nporpayMaa HaxXOLUTCA B IAMATH, NOITOMY KAy
peMent obnanaer cobersensasiM aapecov. B C w €+ uMeercs ome-
Pans &, UpejHA3HANEHHAH JUIH N0y HeHrs anpeca saenenta. [Tpuvep:
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int a;cout<<&a;. Aupec nepemMeHuoil MOXKHO COXPAHHTE B APYroi me-
PeMeHHO Jis NOCAeAYFOILEro Hemoabaopanns. B C+ - cymecrryer cne-
MUasibHbIH THN HEPEMEHHbIX [HIA XPaHeHHs ajpecop — ykasarequ. Oue-
paLys oupeugjieHns yxasareas *. [Ipunep: int* u;, CornacHo peko-
MEIRIUAM, BCE NEPEMETHBLIE JONAMHT KRALEAIN3NPOBATLC, NUFTOMY:

int a=47;
int¥ n=ka;

Hrober 0OpATHTLCA K 3HAYMEHUIO Yeped VKa3aress, CIeayer paihiMeso-
BaTh YKA3ATEL ONepaumedi *.

*u=100;

HonycKkaeTcs CIOKeHRe i BbIMMTAHUE YRa3aTelsd M LEIOro YHCia.

Aipec, KOTOPBI NOMEIIAEICS B yKa3aTe/lb, Jo/pKen Obilb OHOLO
HPM Trild. HENL3s npucBonTs yRA3ETen0 na int yrasarens na float,
Ho ecrp ucknodenue. Cyiecrsyer THil yKasares, KOTOPEEL MOKeT
YKa3BIBATE Ha, JIODOK THN JaHHAKIX. DTO void*.

int *ptrint;
float* ptrfleat;
void *ptrvoid;

ptrfloat=ptrint;//remmzss !
ptrvoid=ptrint;//moxuo

Ilogne rakoro mpucBoeHHA Bed uHpoOpMauua O Tune tepserca. B
JANBHEHIEM )15 HCHOIB30BAHISA TAKOIO YKAZATENH HEOOXOIMMO IpH-
BEIEHHE THIA, [MPH KOTOPOM MOIYT BO3HHMKHYTH OHINOKW, HAalIPHMED,
HEOUDABAAINO K3MeHITCH O0LEM aMATh, 3aRUMASMOR nepevernoil, ec-
JIY BMECTO int MBI NpHBEIEM yKasareib K tuny double, Hostomy mc-
NOIL30BAHKE NMYCThIX YKA3ATENRH He DeKOMEHAYET s, 34 HCKIHOUeHHEM
HEKOTOPBLIX CITy48eB.

OcHoBHBIe 00IACTH IPUMBHEHHA YKASATRIEH:

® YKASATEN MOIYT HCIOIB30BATHEA JLIS HAMEHEUHS <BHELIHIX 00b-

eKTOBY BHYTPH byHKIIHA:

® YKA3ALEIH HCIOJL3YIOTCH 10 paboThl C HETPHUBHAIBHLIME CTPYK-

TYPaMH QAHHBIX]
® B HEKOTODBIX MPUEMAX LIPOTPAMMHDOBAHMI.
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2.9 Momudukanus BHEINHUX 00bEKTOR

DyHKUAN, 1OJY HAKOIHE APIYMERTH 1P BEIZ0BE, ODBIMHO COBAAI0T
BHYIPEHHHE KOLUHU 3THX APUIYMEHTOB. DTOT MEXAHHIM HAZHIBACTCH 1e-
pesadel JaHHLIX 10 3HAYEHHIO.

ftinclude <iostream>
using namespace std;

void func(int a)q{
cout<<" a=l|<<a<<" \nll s
a=3;
cout<<"a="<<a<<" \n";

k3

void main () {
int x=54;
cout<< x="<cx<<"\n";
Fix)y

cout<<"x="<<x<<"\n";

Tepemennast a sBAseTCs TOKANLHON nna dyrakupn £ (), T.e. 418 Hed
BLUIEGIACTCH LAMATS 1IPH BBI3OBE (DYHKIMY M VHIITOMKAETCH Ipa e 3a-
pepructivg. [Ipn BoBoBe QyHKINKE 3HaYEeHNE NEPEMEHHOR X, pasHoe 54,
konupyercst 8 a. Pesyibrar:

x=54
a=h4
a=3

x=54

Bue dyuxmoun £() nepeMednas x ABAj€rCH BHEIMHEM 0OLEKTOM K
U3MEHEHHE JIOKAJLHON NEPeMAHHON HA HEft He OTPaKAeTCs.

Ecay neobxomumo u3MeHUTh BHEIUHME 0DberT, BMerro ODbIMHODO
00berTa HepeiatTes YKa3aTelh Ha Hero:

#include <iostream>
using namespace std;

void func(int *p){
cout<<"p="<<p<<"\n" ;



CDut<<"*p=”((*p<(ﬂ\n";
*p=3;
COUt{(“Pz“(<p<<n\nu;

void main () {
int z=54;
cout<<Mx="<<x<<\n'" 5
COUt(("&xz"(q&x<<n\nn;
(%) ;
cout<<Mx="<<x<<"\n";

Pesymwrar:

¥=b4
Zx=0065FED0
p=0065FEOD
*¥p=54
p=0065FEDQ
x=3

2.10 CepLaku

B C-- nossuics Hosbii crioced nepeqasy aupecos byakiusM, 310
MEXAHM3M nepejaiy 1o cobuixe. Coblika oUpEeaenscr orepanmei -
int &a. Xpausupiicd B CChLIKEe ARPEC MOMCHO MOTYMUThH TOABKO ¢ H0-
¥ouwpio &, OOy npuniyn 1x pabors HANOMEHAET MEXAIN3M PabuTL
yrasarenei. Onimume JaKII0HAETC B CHHTAKCUCE, KOTODBIR BEINNA AT

fonee yaobuo.

#include <icstream>
using namespace std;

void func(int &r){
cout<<'r="<<r<<"\n";
cout<<"gr="<<gr<<"\n";
r=3;
cout<<r="<<r<<"\n";

Fs



void main () {
int x=54;
coub<<"x="<<x<<"\n";
conb<<"Ex="<<gx<<"\n'";
f£(x);// BHIIROUT Kak Depejada [o 3HAYeHUD,
//Ho nmepega8rcs apryMeHT IO CCHIKE
COIlt(("]L:"':(J{(("\n" ;

PEBy..‘-].b'].‘a'l‘:

x=54
Ex=0065FEQQ
r=54
&r=0065FEQD
r=3

x=3

B cnucke aprymesTos BMECTO yxasarend (int*) nepenaéics ccouka
(int&). Bayrpr (QyHKI#E JOCTATOYHO HCIOIB30BATE T, YT00bI NOJY-
4UTh 3HAYEHHUE NEPEMEHHON, Ha KOTOPYIO OHa ceuliacrca. Hosoe 3nave-
Hye, OPHCBAHBAEMOE T, B USHCTBUTENLHOCTY IPMCBANBASTCS TEPeMEH-
HOM X, HA KOTODYIO OHA CCBUISRTCA.

2.11 Onepauu

Bee onepanny B s3pike C4-4- MOMKHO paccMaTpHBATh Kak ocofyro
PazHOBHIHOCTS hyrkimit, TIpu neperpy3se OHH UMEHHO TAK ¥ UHTEp-
uperupyores. Onepaiys MoJdyYaer iUt 1 HeCKOILEO apryMentoB
M reHepupyer HOBoe 3Hadenue. Cuorakcue ne noxox Ha dyHKuun,
0 cyrb Ta xe. [lepeuncaunm ocHOBHbIE onepanuy: apHdMeTHYecKHe
+,-,/ %, ++,—— NPUCBAMBAHMUA =, OTHOUWIEHAA <=,>=,<,>,== = no-
ruveckue | |, &&, uomyqenue anpeca &, pa3biMeHOBaHue ->, ¥, onepa-
Lk [IPHBEIRHHA THNOB.

Yupasisiomye oneparopsl
Bee ynpaBmnsiomme oneparopst  siasika  C nopmeprkuBarTes
(if--else while do--while for switch break continue). Or-

JIHYHME B TOM, 4T0 PE3VILTAT JOMMYECKON0 BbIPAMEHHA — JOrHYeCKan
BEJHYMHA — true uny false.
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3. Kuacesr u 06 bekThl

3.1 Onpenpenenue kjacca

Kiace=ganusie | dyHkiry LId paborel ¢ HIMH.

Onucanue Kiacca BROJUT HOBBIT THN U COASPIKMT Hous (wIenbr-
JIAHHBIC), ONPEENIAIONIHE coctosHe ofbexTd u Metonst (dymxumu-
YaeHbl), KOTOPSIE OOYCIORITMBAIOT HOBSEHIE OOReKTA KIACLA,

Kiact MOKHO OUPeE@IMTE ¢ MOMOLE KOHCIDY KIME;

TN KTacca wMA_KlTacca {koMroHenTs Kiaccal;

Touka ¢ sanaroi obasarensualll Cunrakene Mmeronos coBnagaer ©
CHATEKCHCOM Dy HKIHH.

® TUII KJACCH — DAHO M3 Cy KebHBX caoB class struet union;

e MMA KI80Ca — WASHTHDHRATOD;

® KOMIIOHEHTHI KIACCA — ONPEenesesnst M ObbasieHns JarbiX o

NPHHAIICHKAINAX Kiacey yAarupui.

MOKHO QUPEMEIATS KIBLC:

® C JIOMIAMH B METOLAME,

® TOQJILKO C OOMSIMHE;

e TOJBKD € METOXAME;

¢ Be3 noseil u MeTONOR (nyeToil Kaace).

Humesn onpeneneHue KIACCA, MOMKHO CO3TABATE O6BEKTE (SK3eMILIA-
Pbi KJIACCA), YKAZATCIH 1 MACCHBbL.

\begin{itemize}

\item mMA_xnacca mma_obrexra // obbexT

\item mma_knacca swmg_ofnekTa // yRasaTems

\item wmw, knacca mvs_ob6verra[wonuyecrso] // maccus o6vexTos
\end{itemize}

llpumep:

class TTochka {
private:
double X,y;
public:
TTochka(){x=0; y=0;}
TTochka(double _x,double _yv){x=_x; y=_y;};
double GetX() const {return x;}



double GetY() const {return y;J}
void SetX(double _x){x=_x;}
void SetY(double _y){y=_y;}
void PrintTochka(){
cout << Il(li << x << lr.rl << y << “)\‘ﬂ";
;-
s

OOLerTsl KAZCTA PAIPEIIAETCH VNPEAEIdTh B KAHECTBE [IOJA IpY-
rOro KJacca. Jro Hazbsasrcd koMuosmuped, Mx MoXHO nepenasarb B
KAYECTEE apryMeHTOR MiobBIMH CriocobamMu (M0 3HAMEHHIO, OO CCLUIKE,
O YKRZATEI0) 0 NONYYATh KAk PesyInLTar u3 QYHKIHI.

void £1(TTochka t)
void £2(TTochka &t)
void £3(TTochka *t)

TTochka p;
//Brizos dyHKITHE
£1(p);

£2(p);

t2(&p);

3

JITs KaXKIOro 3IeMeHTa Kiacca onpeneneHa obiacrb Jelcrsus
KJiace. D10 OBHAHAST, Y10 UDH HAIMCAHUM KOAZ Kiacca (BHYTDH Kiac-
£a) K WIeHAM KIACCA MOMKHO 0Dpaluarscs 10 uMend. Bre knacca, B
POUDAMME—LIDHJIOMKEHNH, ODPATHTECS K 9IEHAM KJ1ACCE MOMHO TOJIBKO
yepes 06beKThL JOCTYI K 9718MEHTAM KIACCA OCYIECTBINCTIC C 1OMO-
B0 ONEPALRE «.» AJ51 O0BEKTOB WIH CChLIOK M €—->» i YKA3ATeNeH
Ha. 00beKT.

class TTochka {
private:
double x,¥;
public:
TTochka(){x=0; y=0;}
TTochka(double _x,double _y){x=_x; y=_y:};
double GetX() comst {return x;}
double GetY() const {return y;}
void SetX(double _x){x=_x;}
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void SetY(double _yd{y=_y;}
void PrintTochka(){
cout << lt(ll << 1 << |l,ll &y v =& ||3\nll;

¥
void mein(){
TTochka p,
&ref=p,
*ptr=ip;
p.SetX(1);
p.SetY(2);
p.PrintTochkal();
ref.SstX(2);
ref.SetY(3);
ref.PrintTochka();
ptr->SetX(5);
ptr->SetY(6);
ptr->PrintTochka();

Meroasr knacea MoryT Onirb OHMCAHLL (MM OLPEeIeNeHbl) BHYTDH
Kacca. D10 PeKOMEHAYeT s Nearh, €A OHE KOpOoTkue (ymeiaorca
B OUHY CIPOYKY), UX HASBIBANOT BCTpOeHHbLIME. Eeny onucanme veroni
PAIMELIACICH B SpyroM merre (pH XOpomeM Cruse uporpaMMiUpoBa-
HHS — 370 CODLBCICIBYIOUE (af ¢ PACIUMPEHHEM Cpp), T0 B Hauae
BAFONOBKS METONA HIDCIE YKAISHHUS THNA BOIBPMIREMOTD 3NACHES T16-
JYET HOMECTHTE WMS KIACCA M ONepAlHE YKA3AHHA MPHHAIIEKHOCTH
K 9TOMY KIaccy :1.

void TTochka: :PrintTochka(){
cout << "{' << x << ", << § << ")\n";

}s;

Bre meroann knaccd MOYT y3Harb W MCHOIb30BATH A4per CBOCLO
poOAHOLO (1eKymero) obbekta. F1or agpec HAXOAHICH B YKAZATENE CO
CTAHTAPTHEIM Hassapmesm this. Korna ui BRCHIHErC NpUIOHKEHIN Bbl-
3plRACTCH METOI, TO B yKasarens this sanmesmaerca aapec Toro obin-
(-}K'l‘ii._, AL KOTODRODD BRIZBAH 3107 Meroll.

class Test{
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private:
int a;
public:
void metod(void){
cout<<this->a; //To xe, uyro ®m cout<<a;

}

Ykasarens this ucnosas3yercs JUis BO3Bpara 3HadeHuit 3 MeTouoB
U ePEerpysKaemMbix ONEPaLyi,

3.2 Jloctyn K 4ieHaM KJjacca

Bee sneMenThl KIACCA JEIATCH HA TPU TPYILl 110 OFPAHMYEHU)
AOCTYNA K HMM. IDVIIIBL OUPEIEISOIcs ¢ LOMOMIBIO KIIOHYEBbIX CIOB
private (no ymom4anuio), public, protected. Ilocne xaxxaoro cme-
iphHKaTOpa PEXKUM HOCTY A, OUpefendHyblil nM, melicreyer oo cneay-
IOIEro. cnerndUMKaTOPE M 50 KOHIA KNacca. XOponmy CIHIeM mpo-
IPAMMHPOBAHMA CHHTAETUH OMHOKPATHOE RCHONB30BAHHE KaKIOTO ClIe-
uMDUKATOPA BHYTPH OMHOTO KASLCH,

Ocnosiasd 34038498 32KPLITEX IEMEHTOR — 2all{Ta HHDOPMATHH
or omufogdoro uiMenennd, QCHOBHAS 3a)laa OTKPHITHIX IEMEHTOB
— J@Th KJAEHIAM KJI8CCR TIPEACTABICHUe O BUSMOKHOCTAX, KOTOpLIe
obecneyusaer knace. Bee nanpbie Kiacca ClIeayeT Jenalb 3aKPhITEIMH,
CO3ABasA OTKPBITHIE METOMBL, NO3BOMAIUING W3MEHUTH 3HAYEHHE NaH-
HbIX (9aCTO HX HABBAHMS BKIFOUAIOT CJIOBO Set) Wil NPOCMOTPETh MX
3HaMCHAE (JacTO UX HASBARKMY BKJYAKT Ca080 Get), DysHkiuM, u3-
MEHSIOIIME JAHHBIE, MOIYT CONEPMHATL [POBEPKY BBOABMBIX 3HAMEHUH
MK NEPeBO4 JBHHBIX M3 (hOpMbL KJIHOHTA BO BHYTDEHHee Lpeicrapie-
HHe Japusix Kiacca. Pynkupn, T03s0gARINMe IPOCMOTPETE JIAHHLIE,
HE ODH2ATENLHO HONIKHbBl BO3BPAIIATE X BO BHYTDEHHEM BHAE H 1a2Ke
NOAHOCTHH), OHM MOLYT OUPDAHMYMBATL LOCTYNN K 3HaqeHusmM noue. He
BCe METOABL KIACCA BXOEAT B ero unrepdeiic, yacro HeobxoauMbl BHYT-
PEHHHE ¢y xkedHbIe GYHKIMN, 00eCIICHUBAIONINE paboTy APYTHX WICHOR
K.Jla;(?(;a, X TOHE CJielyeT noMen|aTh B 38KpPhITYI) qaeTs Knacca, BEonm
METOM, KJIBLCA HE JIONTKEH HAMEHATH 110/18 K/14C0a, XODOIMM CTHIEM PO~
l’IJa.MMH_pUBﬁJ‘IHH CHHTAETUHA yn(lTpef}m—:uue KIHMEeBOro ¢iosa const:

double GetX() const {return x;}
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Bre kiacca 40CTYIHBI TOIBKO H4ieHbl public. B pexoropbix cury-
AIUAX SKEJATETBHO, YT00B! (OYHKUMS, He HBIHIONTASCS WISHOM KIACCA,
TeM He MEHEee, HMea JOCTYI K 3aKpPhIThM YieHaM 3T0r0 KJacca. 513131[{
C-+ + no3posAer 3T0 CAEIATH, €CIH 06bABUTE DYHKIUMIO APYTOM KJac-
ca WK OFBABHATE KIACC, 9N8HOM KOTOPOrO OHA SABJISETCH, NPYKECTREH-
HBIM. D710 nossogasier cayxxkebuoe cnoeo friend. Eom knace obbaBiey
APYPKECTBEHHBIM JIPYIOMY, 10 BCE €10 METO/Bl ABIHIOTCH JJIH TOT0 APy~
KECTBEHHBIMY Dy HKUHsMM. Dy ECTBEHHbIE DYHKIAK HMEIOT J0CTYIl
KO BCEM “WISHAM ITON0 KJIACCa HE3ABMCHMO 0T CrenudbrKkaIopos private
u public. Ho 4rober BHYTpH Apy KeCTBEHHOR DyHKIUE OOpATHTECT K
COOTBETCTBYIOLIEMY “WISHY KJacca, HeobXomuMo ¢031aTb OGBEKT 3T0ro
KITaCca.

// Tipegpapurensnoe obbasieHue,
//Heobxomumoe IS OMHOIO U3 KIACCOB
class MyClassl;
// Kmacc, ucnorssyenmi gpyXecTBeHEYD (YHKIHO
//% DpymecTBEHHNA KIACC
class MyClass2{
private:
int j;
public:
MyClass2(){j=0;}
int GetJ() const {return j;}
friend void Vn_func(MyClass2 &x);
friend MyClassi;
};
//DpyXecTBeEHENH Kaacc
class MyClassl {
private:
int i;
public:
MyClass1 () {i=0;}
void Metodl(void){ MyClass2 a; a.j=i;}
void Metod2(MyClass2 &x){i=x.j;}
friend void main(wvoid) ;
b
void Yn_func (MyClass2 &y){
Yol
+;
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void main (void){

MyClassl obl;

cout <<obl.i<<"\n";

MyClass2 obZ2;

cout <<ob2.GetJ()<<"\n";

//byHROEA SIeHOM KJacca He SBIHETCH
Vo_func(ob2) ;

cout <<ob2.GetJ()<<"\n";
obl.Metod2(ob2) ;

cout <<obl.i<<"\n";

}

Henons30Bars APYIKECTBEHHBIE KAACCh! M (DYHKINH CHEIYeT TONbKD
B cay4ae kpaltaell HeobXoMuMOCTH.

3.3 KoHcTrpykTOp

B C+-+ npu cozpanmm obbexra (B MOMEHT €ro ONpeIeIeHUs! | TOJIb-
KO B 9TOT MOMEHT) DDS3ATeIEHO BhI3BIBALTCS CHENHANLHBIT METO/, HHH-
[HBMBUPYIOHMT 00bekT. DT0 KOHCTPYKTOP. KOMIMIATOD MOKET ero
HallTH CpEiM OCIAABHLIX MELONOB, T.K. r0 MM COBUAIACT C HMEHeM
knacca. KOHCTPYKTIOD He MMEET BO3BPAMAEMOTrO 3HAYEHHA, HO B OT-
JIMHHE OF OCTAdbHBIX (DYyHKUMH CIOBO void mepein HUM He IMUIeTCs,
KOHCTPYKTOD MOKET UMELE APTYMEHIbI, MOMKHO ONPELeNsith HECKOMb-
KO KOHCTPYKTOPOB, OTHHYRIOMHEXCH ApYr OT Apyra HaboposM B KONH49e-
CTBOM APrYMEHTOB. DTO HASBIBAETCH LEPErpy3Koil KOHeTpyKTopa. Bui-
3BATL KOHCTPYKTOP KAK 0DBIMHBLIA Meron kjacca Heypss, Ecian kon-
CTPYKTOP HE HMMEET IAPAMETPOB, TO €r0 Ha3bIBAIOT KOHCTPYKTOPOM N0
yMoiyanuio. Onpesensars KOHCTPYKTOpP 110 YMONMAHHIO CASLYET HPaK-
rHyecky Beerga. O6iacTn npuMEeHeHrs 9T0I0 KOHCTPYKTOPA:
® HCHOUIL3YEICH KOMIMIATOPOM NPH CO3AAHMH MaccHBoB 0OBEKTOB,
OPH CO3MAHHN KAK 00 IEMEHTA MACCHBA BbI3BIBAETCS KOHCTPYK-
TOP 10 YMOAUAHUIO; ECJIH OH HE ONPEIETEH, MACCHE CO3TATh HElh-
38
8 B CAYYAE HACIETOBAHMS,
Ecii B kaacce ner sBHO ONPEAENBHHBIY KOHCTPYKTOPOB, 10 Gyaer
ABTOMATHICCKH COBMAH KOHCTPYKTOP (10 YMOIHAHNIO,

class TTochka {
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private:

double x,y;
public:

TTochka(){x=0; y=0;}
ir

B xopomem criie nporpaMMEPOBAHAT HEJE3H WHHIIHATMSADOBATE
NONS KAACCH TaM, TAC ouy onpejensiores. Wenumainuzanmus seex noned
JION2KHA IPORCXOIUTD B KOHCTPYKTODE.

¢lass TTochka {
private:
double x,y;
public:
TTochka(double _x,double _y){x=_x; y=_y;};
}

CyuigcTByer anbTepHATUBELIL CI0COS IHALHAJH3ALUUNE OTEJbHEIX
noqelt 0fbeKTa B KOHCTDYKTOPE — € MOMONIBI) CHHCKA HHIIHAIH3AI0~
POB, PACHOJICHEHHOIO MEXILY 3AI0J0BKOM H TeNIOM KOHCTPYKTOPa, TIPU
ITOM Cpasy Hociie 3ar0I0BKa CTaBHTes apoeroune, Keaskapit nHunuaia-
3A4TOP HMEeeT BHIL

uM#_1od (BHpaKeHHe, KOTOPHM OHO HHAIMAIHIHDYeTC)

Beim MHBIMATHZATOPOB HECKOJIBKO, OHH PA3I@IsiOrcH 3alATEIMI.
Ecim nosem asisiercd obpexT Apyroro Kiacea, g ero niHIEAIA 3311
Oyner BhI3Bal KOHCTPYKTOP.

class TTochka {

private:
double x,y;
public:
TTochka (double _x,double _y):x(_x),y(_y){};
¥
class TOtr {
private:
TTochka a,b;
public:
TOtr():a(0,0),b(1,1){}
}

B nocreunem cayuae Be3 unMumanusaropa He oboiTHCh, 1K
B knacee TTochka Her KOHCTPYKTOpa 0o ymostsanum. Kouerpyx-
TOD ¢ MHAUMAIH3ATOPaMK paboraer Oeiorpes, em obbanien 0OBeKT
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TTochka p{1,2), eciiy KOHCTPYKTOp (€3 MHMUMATHU3ATOPOB, TO MOJISM
eratasia Oyayr npucsoeds: 3uadedus 0 (no crasgapry C+ | ). a yxe
CAENYIOMMM neicrereM 1 u 2, [pu MCUOIBL30BAHNK MHUIUAIHIATODOR
91 3HAMEHIA ByayT [IPUCROEHE! CPa3y.

Oana 13 BaskHERINX QOPM IEPErPYKALMOI0 KOHCIPYKTOPa — KOH-
erpyKrop Kouupopanns. On BISHBASICH B CIEAYIOUMK CIIY 1asX:

& [IDA Oﬁ'bHBJIEHHH oﬁ‘be1<m, eCIy OH HHENHATHIHPYeTCHA JDYTHM

DOBEKTOM;

e IIpH Mepeaade 0HbekTA B (DYHKIWMIO 10 3HAYCHUID;

® [pPH BO3BpaTe 00heKTa W3 DyHKUMH 110 3HAHEHHID.

Ewm B Kiacce Her KOHCTPYKTOPa KONMHPOBAHM, KOMIIMAHTOP CO~
3@CT ero 10 yMOJI4aHuio, NpocTo H00aHTHO KouMpy ero oA B HOBbIH
obvext. Ecnu nojem apjsiercs yxasarens, TO OPH TOM OH Byaer cewbi-
JATBCS HA Ty 3Ke 0DIaCTh IaMsiTh, YTO # CKOIMPOBAHHOS [ONE APYIOrn
obbexTa. IIpH pazimyabx AeHCTBHAX ¢ O0BEKTAME MOMCHO BMECTO JKE-
[aeMOr0 PEesyJIBTATA HCIOPTHTE APYro# 00HLEKT, HAPUMED, HPH BbIKOAE
3 O0JIACTH BEAMMOCTY 00beKT DYIEeT YHUYTOMXKEH, 4 NAMHTL 0CBOBOM-
AgHa, NMOCIENCTBHA 04EBHIHEL

KOHCTPYKTOD KONMPOBAHHA MMEET GIeLyomyio dopMy:

vma_Knacca (const mMa_xmacca wma_obsexTa){l}

Onepanyn, KOTOPBIE €I0 BHI30BYT:

TTochka x=y;
£1(x);
y=£20;

3.4 ecrpykTop

TTapabiM KOHCTPYKTOPY ABIAETCA APYroH MeTOHd, HAlbIBaeMbIH Je-
CTPYKTOPOM, KOTODBIA ABTOMATHYECKH BbLI3BIBAETCH LEPel YHHITOXKe-
HueM 0bberra. MMenem JecTpyKropa SBNSeTcs HMMs KJIACCd, epef Ko-
TOPLIM HOCTAHJEH CHMBOJIL THIbIA.

“TTochka(){}

B knacce moxer ObITh TOJBKO OAUMH TECTPYKTOP. Tak 2Ke, Kax u
Y KOHCUPYKTOP& Yy HEIO HOT BOIBPALIAEMOr0 3HAYCHUS H HE JOJKHO
BTk kiouesoro ciaopa void. Jectpyktop me umeer aprymentos. Oob-
eKT, KAK M JIOK&JbHAS 1EePEMEHHAH, YHHITOXKALTCH, KODIE AOCTHIHYT
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KOHEN, COOTBeTCTBYIONEro G10Ka, IPY FTOM ABTOMaTHIECKY BhI3bIBAST-
ex gecrpykrop. Ecam nporpaMmucr He co3pact Becrpykrop, KOMITHEs:
TOP COBAALT €rO Cam, HO et 0DbeKl ObLl CO3aH ¢ HCIOALIOBAHIEM
JUMHAMHMECKOLO BbLIEVCHM A naMiTy (OLepaiins new ), 10 B 1eCrpyKIope.
OBAFATENBHO HOMMKHA TPUMEHATHCH OITEPAUMA OCBODOAIEHMST DAMATH
(delete).

class TMatrix {

private:
// PasMeps MaTpHLsr
int rows, cols;
// XpeHunmMAme DARENX
double** a;

public:
// KoucTpygrop
TMatrix(int _rows, int _cols);
TMatrix(const TMatrixk m);
// Decrpykrop
"TMatrixz();

¥

TMatrix::TMatrix(int _rows, int _cols) {
TOWS = _TOWS;
cols = _cols;
a = new doublex[rows];
for(int i = 0; i < rows; ++i)
alil = new doublelcols];
}
// Komcrpykrop kol
TMatrix::TMatrix (const TMatrix& m) {
TOWS = M.rows;
cols = m.cols;
a = new doublex[rowsl;
for(int 1 = 0; i < rows; ++i) {
ali] = new double[cols];
for(int j = 0; j < cols; ++j)
alil(i] = m.alil(jl;
¥
b
// Becrpykrop
TMatrix:: "TMatrix() {
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for{(int i = 0; i < rows; ++i)
delete[] alil;
delete[] a;
¥

B oTmamime OT KOHCTPYKTODA, AeCTPYKTOP MOMKHO BRIZRIBATE KAK
oberubti Meron kaacea. M B gpetpykTope, M B KOHCIPDYKTOpPe HE CJie-
NYET UCHOJbL30BATHL OHEPATOp return.

3.5 lleperpy3ka omepaipii

Jrobast onepauus 8 C 1+ pacemarpusaercs kax OyHKIUS C apry-
MEHTAME H BO3BpalngeMbiy suadenuem. Ona moxer OuiTh neperpyxena
(uepeonpepenesa) pasA obwexros panrero knacca. Takne dynkuuy Ha-
SLIBAOT ONEPATOPHBIMH WK OYHKIHAMA—OOEPATIHAM.

BO3BpamaeMuil THII operator 3HaK_ONepaluH
(cnmcox wapamerpos){renc $ymxmuu}

D yEKUESI-ONCPRAIMA MOKeT BLiTh pealM30Bana Kak QYHKIHS Kiac-
ca (mpr 3ToM TeRyITHHE OFLEKT KIacca CTAHOBHTICH JIEBOCTOPOHHAM W.IH
ELUHCTBEHHBIM APTYMEHTOM ) HJIM KAK BHEIIHSA APYKECIBEHHAs Dy HK-
ups (ec/ onepauus yHapHas, 10 y Heé ByAeT OmME ApPrYMeHT, eCiH
OuHapuas — aBa).

Kak tbyuguusa knacea:

class TTochka {
private:
double x,y;
public:
TTochka(double _x,double _y):x(_x),y(_y){};
TTochka operator +(TTochka& p)d{
TTochka tmp(x+p.X, y+p.¥);
return tmp;

Kax apy>kecrsennas (yHums:

class TTochka {
Private:

double x,v;
public:
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TTochka(double _x,double _y):x(_x),y(_y){};

friend TTochka operator +(TTochkak pl, TTochkak p2);
}

TTochka operator +(TTochkak pl, TTochkak p2){
return TTochka(pl.x+p2.x, pl.y+p2.¥)}
s

B oGoux ciyyanx HCHoab30saHue onepaliin DyAeT BhIlisIeTh TAK:

TTochka al{l,2),a2(3,-4);
TTochka ad=al+a?2;

B neprom cnyuas HyfeT BH3RAM METOR Kacca (al.operatort(a2)),
a BO Bropom — vioBaibHan sHeHsas (hyskims (operator+(al,a2)).
SaMerdn TAKKE, Y0 4w MHENEAMsanyy ad Oyner shEBal KOHUIPY K-
TOP KOIMPpOBaidys, TaKk Kag B KJIACCE MbL €I'0 He OnmMCaJlt, TO OH 5_\,';!.81‘
CO3faH MO ynmMosgaduio. Ky HeT HMKAKUX NPEeATCTBUL, TO MCIOIIb-
3YETCH [EPEONPENSIEHAe OIEPANHH KAK METOJA KIacca (IpenaTCrBuen
MOMET CIYMMTE, HAIIPUMEpD, TO, 4T0 JeBLUT OLEPaHL, OLepAlMY APy IOro
s (MoxKer Brb BA30ROr0) ), TOLLA HCHONL3YETCS BHEIHAA bYHK AL

Mpaguia 11EPErpys3KH onepaiuii:

e Helb3d NEPEIPYKATH OUEDAlME ONPEIEIEHNA DAZMEDA UAMSTH
(sizeof () ), Touka (M ceneKkTOp YieHa 0ObeKTa), yCIOBHAH ofie-
panus (71 ), yrasauue ofnacty sBuaEMocty (¢ 1), Boibop KoMioHeH-
Ta KJIACCA Yepes ykasareas (. %), onepanuy npenpougccopa (#);

e HEL3A UEPErPYKATh DNEPATMA 1A BUTPOSHHBIX TUTIOR ARHHBIX;

® HEJIL3H HIMEHUTH IIDHOPHIET NEPErPYXKAEMOR ONEPAnuE U KOIH-
HECTBO ONCPAHNOB. Y HAPHA ONEPAUMA JOIDKHA MMETh QIMH ONe-
pasd (KpoMe HHKPEMENTA ¥ AekpemenTta), OuHapHas — ipa;

s onepaund npHcBauBanus (=), BeEoa dyakuun (()), HHIEKCH-
posamus ([1), goctyna no yrazaTenm (->) MOXKHO 1EPErpy»Rarh
TOJILKO KAK METOMB! KIACCH;

® ECUIE OMEPAIHA HBISIETCH METOHOM KJTacca, 10 Texkyluuit ofnekrT
ByZer e€ JICBBIM OLEPAHIOM, B CIIYYag YHAPHOH ONSpAIiHi eIuH-
CTReHELIM 00 BeRTOM OyieT OObexT, ANf KOTOPOIG OHA BEEBIBALT-
ca. Takun obpazom, yuapuas onepatids He GyAeT HMETb apryMeH-
TOB, & DUHAPHAA — TOILKD OOUH (CCbLIKY HA HEKOTUPLIH BHEIIHMHA
OBBEKT KIACCA);

® DM LEPErPY3KEe ADHOMETHYECKAX Ofepatiit Meperpyaamue
DYHKUHM BOIEPAILAIOT OBLIMHO O6LERT, HO MOLYT BO3BDAILATE K
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cesky. Qeraibabie DHHAPHBIE OUEPELMN BUSBPAILAIOT COLLIKY Ha,
OOBEKT, TAKUM 0DPA3ZOM MUOMKHO COBJABATH HENOYKH ONEPauumit;
® CLUIM JIEBLL ONEpaH | HEPErpY::aeMOll DHHAPHOR OHEPATIHH OTHO-

CHTCA HE K NONL3DBATENLCKOMY KJIACCY, & K APYrOoMy TUILy, Ha-
OPHUMED BCTPORHHOMY, TO ONEpaTopHad (PYHKUMSA HE MOKET ObITh
HWIGHOM KJIACCA, & J0MKHA BbITE BHEINHEH JpyAKeCTBeHHON dhyHK-
uMedi, y KOTOpof nepsblil apryMenT — COOUBETCIBY I0IME Apyroi
THII, & BIOPOH — 00bEKT NONL30BATeNLCKOTD KIACCa.
class TTochka {
private:

double x,y;
public:

TTochka(double _x,double _y):x(_x),y(_y){};

friend ostream@ operator << (ostreamf s, TTochkak t);
}

ostream¥ operator << (ostream$ s, TTochka& t){
ot $¢ MW IkC ELar e oW el << W
return s;

};

Onepaiiniy HHKPEMEHTZ H JACKPEMEHTA HMEIOT JBe (DOPMbl 3ALUCH:
upedurcayio v nocrdukcsyio. Qi B pabore 3rux ouepauui Bo3-
HHUKAIOT, KOT,Ja OHI HCMOAL3YIOTCSH B BRIDAKEHNAX COBMECTHO C APYIHMA
oLepalHAMH. B IepBOM CJ1y4ae BHAYAIe H3MEHAETCH 3HAMCHNE IEPEMeH-
HOH, & 3aTeM 310 M3MEHEHHOe 3HAMCHUE UCHONID3YETCs B BEIPAKEHUM, BO
BTOPOM CJIyU2€ B BLIPAIKCHIH MCIIOJIL3YETCS NePBOHATAIBHOE IHATCHHE
NEPEMEHHOMH, 8 Y7Ke NOCIe OHO H3MEHTeTCs.

Yrobel KOMIMIISTOP MOT DASIMYNTE ARE STHX (GOPMB! OMEPAINT, 15
HUX MCHOJB3YIOTCH DASHBIE 32IOMOBKU:

ran\& operator ++(); wix npeduxcuoi popmbl;

TEm operator ++{int): misa HOCTPUKCHON GopMBL,

Bo rTopom ciryuae JONOIHHTETHHBI TapaMeTp int apnsercs hrk-
TUBHOE KOHCTAHTOH, BHYTPH (hYHKIMH HUKAK He HCIHOJIBIYETCH, & HY JKeH
TONBKO JIH TOPO, YTO0B OLIMYHTD 9T (DYEKIAK.

TTochkak TTochka::operator ++(){
x=x+1;
y=y+L;
return xthis;

}



TTochka TTochka::operator ++(int){
TTochka tmp=+this;
x=x+1;
y=y+l;
return top;

B npeduxcuoi opme Henob3yercs BOBPAT DESYILTATA [0 CChUIKE,
TaKuM 05PasoM IPEROTBPABLT BEBOB KOHCTPYKTOPa KOHUPOBIHn
JUTS COSIAHNA BOSBPAIIAEMOrG 3HAYCHHS M, COOTBETCTBEHHO, He TpeDy-
©TUA BEI3BIBATE JECIPYKTOD A8 YHRUTOKEHNN KONMY NPY 3aBeplicH
paboret MeTond. B nocrdukeHOM DTIEpPAIHE FTO HE MOAXOINUT, T.K. HeOb-
XOUMMO BEPHYTH [IEPHOHAYAIBHOR 3HAMEHNE 0DBEKTa, KOTOPOe MPHXO-
JAMTCH COXpanATh B 600 koumH, Taxum obpasoM, npedukcHpii nHKpe-
meHT paboraer GricTpee, yem pocrdakenpid. s nepeMeHHbix Berpo-
enHoro Tana (int, double 1 r11.) 3ro Gespazmmuno. Ho econ mei, Ha-
NPHMEp, B IHKIE, HCUNIL3YeM HHKDEMEHT JUif yBEJIHHIeHH: 3HAYEHHSA
HEKOTOPOro 0BBEKTa, TO CASIYeT MOAb30BATLCS npedukcHol hopMoil,
Kax wauboiee apdekrusroi (for(TTochka i(0,0);...;++1i)).
Eenu B kiacce He OUPEAEIeHs OUePaUUs IPUCBAHBAHMA, TO KOMIY-
JITOP CO3AaCT €8 10 ¥YMOIYaHRI0 OpOCTLIM KOMHPOBAHUEM BCEX noael
obbexTa. B 5100M CIYUEe MOKHO HOJVURTL He 1O, 4T0 XoUeTes, ocobes-
HO eI Cpemy nonel ecth yxasarean. Kak npasuio, ecinu tpebyercs
OIPEAEIMTL KOHCTPYKIOP KONHPOBANAL, 10 HEODX0AUMO OLPEIETHTD U
OLEPALMIO IPHCBARBAHKSA,
Onepauust TPACBAMBAHUS MOZKET DBITL OHPEHENSHA TONBKO KaK Me-
Tog, Knacca. IIpaBuma, 10 KOTOPBIM 0HA ONPEIeIIeT s:
s 0Ds3ATEILHA IPOBEPKA HA CAMONPUCBAHBAHMUE, T. K. HHAHUE CIeny-
FOLLME Al YHEYTOXKAT OOBeKT, KOTOPSIH MbI KOIMPYEM;

® eC/Iy MaMATh BELIEJASTCH AHHAMHYECKH, T0 HeoDXOIuMo €8 yia-
OUTEH, 8 JWTEM CHOBA BEOSIUTE 0] ROBLIC 3HAYSHUR noneil;

® CKONHPOBATDL HOBLIE 3HAYEHUA NOJEH B N0JA KJIACCA;

® BO3PpATHIL OOLEKT, hA KOTOPHIL yKalbiBacr this (#this).

class TMatrix {
private:
int rows, cols;
doublex* a;
public:
TMatrixz& TMatrix: :operator=(const TMatrix& m);

¥3
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THatrix& TMatrix::operator=(const TMatrixz& m) {
if(this==&m) return *this;
for(int i = 0; i < rows; ++i)
deletel] alil;

delete[] a;

IoWws = N.I0WS;

cols = m.cols;

a = new doublex*[rows];

for(int i = 03 i < rows; ++i) {
a[i] = new double[cols];
for{int j = 0; j < cols; ++j)

alil[i] = m.alil[j];

}

return *this;

3.6 Ob6paborka MCKIIOYUTEIBHBIX CATYALMIHA

Muorpe Meroapl He MOryT MMETH JHUIHUE TApaMeTphl IS CHIHA-
mu3anpy 06 onmMbrax Wi BOZBpamaTk kof, ormmbkn. B U4+ BeTpoeH
MEXAHWU3M 0DPABOTEY HCKITIHEHN’I, ¢ [OMOLLLIO KOIOPOI'O MOMKHO Coob-
LWTh IPOrpamme—kadenTy o ounboiHoill curyauuu. Ipu posaukHOBE-
HUE MCKJIOMUTENBHON Han omnbogHoll CHIyamay [porpaMma, J0JRKHA,
I'eHEPUPOBATL 0BhekT-HeKnYerne. lenepanus rakoro obbexra u co-
3URE8T UCKITOHMMTEIBHYIO CHTYAINO,

lenepupyercs HeknoYende oneparopom throw:

throw BHpakeHMe;

Bblpa}KEHi'IE! AOJIACHD 6]:1'[‘]: IIEI)EMEHHOITK MNH KOHCTAHTOH KAKOrO—
HHOYAL THIA MK JAXKE HEIOCPEACTReHHO Bhipaxernem. Tul nekiioye-
HUs MOMKET DRiTh BCTPOCHHBIM, 8 MOXKET 3A0A4BaILCA CAMHM llpOJ‘pa;M"
MucToM. Yacro mis 31000 HCLIIL3YIOT MYCLLE KIACCHE

class ZeroDevide {};

CredepupoBarh NCKITIOMEHUE MOMKHO TaK:

e throw 1; //Gyier creHepUpOBaHD HCKIKYEHHE THIR int

e throw "a"; //6vier CreHEpUPOBAHO MOKAKOYeHe TMua char* wig

string

e throw ZeroDevide();//6yier credepupoBato HCKITIOYEHUE KIac-

ca ZeroDivide
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B nocnempen cayuse paa resepany MeKiovenns hakTHYECKH B
SIBHOM BIIE BLEBLIBALTCH KOHCTPYKTOP (10 YMOIMAHKIO LYCTOMO KJACHR
— 970 HaubONee PACHPOCIPANBNHBIH cnOCOb reHepalni HCKTIOYeHRI.

HMekoouenmna Haua0  nepexsarurs u obpaborare.  Ilepe-
XBAT  MCKIIOHCHUET  OCYLIGCIBASIEICH € HOMOWLIO  oreparopa
trylkonTposmpyemstd 6ok},  KOTOpBIH  BRLAGIACT  KOHTPOJAPY-
emplit  Biiok  (4acTh  TEKCTA  HPOCPAMMEI, e  MOXET [CHepH-
posarscst  wekirodenne). [locsme  xonrTponupyemoro  6aoxa  06s-
BATCNMDHO  JIOJDKHBL  (JIEAUBATH OJMH  HAH  HECKOJIbKO — OJIOKOB
—  OOpaloTHHKOB  WCKIIOYCHWN,  ONPeiEiseMblX  ONepaTopoM
catch (cnemuduranys mcximwyerns) {o6paboTka HCKINIeHH ).

Crneugdukanys HCKIIOYCHNE MOMET HMETh TpK (POPMBbIL:

e catch(ran) {o6paborra moforo HCKIKYEHHAS

SazagHOr0 THNA WM Kiaccal

try{

x.metod1();// B merome throw "test.txt';

..

}

catch(string){

cout<<"Omabra B daitre";

return;

} :
o catch(run nepemesras) {o6paboTka MCKIMDYEHHS 3aJ4HHOrO

THANA MY KJACCa ¢ HCHOIb30BaHMeM SHAYeHHd LlepeMeEHOH}

try{

x.metod1();// B nerone throw "test.txt';
}
catch(string £){
cout<<'"Dpmbxa B dafine "<<f;
return;

}

¢ catch(...){o6paborra ucKIwIenui Bcex THIOB}
try{

x.metod1();// B meTone throw "test.txt";
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cateh(...){
cout<<"Dumbra" ;
return;

}

Obuias cxema 06pabDTKYU HCKIIOUEHUH COCTOUT B CIIE/YIOLIeM:

e BLIIETHTH KOHTPOIMPYEeMbH] 60K try;

e IIPEJYCMOTPETSH DEHEDALMIO OJHOIO Ml HECKOIbKHX HOKTOYeHIH
BHYTPH KOHTPOAMPYEMOTe OII0Ka ¢ LOMOLIBIO throw, MCKIIOYeHH
MOCYT Obifh B Bul3bBacMbix DYHKUMAX WM METOLAX, 8 MOMKET
OLITE B ABHOM BiJE;

® PA3SMECTHTH CPa3y nocie DIOKA tTY OIHH WIH HECKOJBKO BIOKOB
catch (6uok—7oByuKa) Ans 06paboTKy OMHOOUHBIX CHTYATMIL.

Bioky try MoryT GeiTh BJIOXKEHHBIMH.
ObpaboTka HeKAIOHeHHH IPOUCXOAIT B crenyiowem nopauke, Korxa
B KOHTPOJMPYEMOM DIOKe tTy DeHEpUpPYeTCH UCKJIIOYCHUS, HAXHHALTCH
CPABHEHHE THIA, MCKIOYEHUA U THITOB DADAMETPOR B DIOKAX—IOBYINKAX,
BBIOIHAETCH TOJBKO TOT GNOK, rae runst cosnanyt. Eenn takoro Gio-
Ka Her, HO ecyb catch(. . .), T0 Bemioimsiercs 31or Hiok. Ecau Biok ne
pafijieH B TEKyweM cnucke oBpaboraMKOB, TO HIIETCS JAPYTO# CIHCOK
OOPABOTHNKOR CASAYIOIIEr0 YPOBHS BAOXKEHHOCTH, BO3MOXKHO DACION0-
MEHHBHT B BRI3hIBAKMEH QyHKIENH. 10T NPOIECt TpOACIDKARTCH 10
byaxima main(). Ecig i ram ofpabordux ne HalligH, TO BbIILIBALTCA
CTAEIAPTHAA (PYHKIHS 3aBEpIeHAa pabOTEI NPOTPAMME € COOBIMERTEM
00 oiHbKe.
Fean catch—010K HAMUEH, TO BEIOIHAKICH OLNepATORPsl 3T0r0 6J110-
K&, TOrO8
® EUIH HeT ONEePATOpPOR HEPexoia IR HOBOM IeHepallddl UCKIHHe-
Hiii (return, exit(), throw), T0 nOC/E 3aBEPIIAIIIEND ONEPa-
Topa OIOKa—~TOBYIIKH OCYINECTBIAETCS HePexo[ K ONepaTopaM,
PaCHOIOXEeHHBIM NOCIE BCeH KouCTpykuuy try-catch;
® (I BCerpeded oneparop returll, oCyLECTBASETCH HOPMAIbHBIA
BBIXOHK U3 bYHKIIH;
® B UEKIUA-JIOBYIIKE MOAKHO DACHOIOKUTh ONEparop throw 663 Bbl-
PAMEHIS, TOMIA OH CreHEPUPYeT MOKITIOYEHUE TOTO K€ CAMOro TH-
na, a 0BpaboTHuK umercs B BAOKAX, PACTIONOMKEHHBIX BEILE TI0
HEPAPXHH BJOKEHHOCTH,;
® MOYKET DbIlb CICHEPHPOBAHO HOBOE UCKIIIOYEHHE.
Ecrm npoucxogur serxos, w3 hynkupn (npu noboit cutyauun B 06~
Paborke mekuwYeHHiT), 10 NPOHCKOART HOPMENBHOE 3586PUICHEE BE Da-
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BOTbL € YHUYTOMKEHHEM BCEX JOKAJIbHBIX O0BLEKTOB, HE YHHMTOKSIOTCH
IOJIbKO A}I!’lﬁ.]\'ﬂ!"lﬂ(:l{ﬂe Uﬁ'I;EKTbl, CO3OaHHRE ouepauueﬁ new, JUis Hux
ﬂe(;'l'l)ylilﬂpbl BBILIBAKTCYH TOILKO OPDH ABHOM HCNOJIB30OBAHHE ONEpDA~
nmun delete.

H}JI-!MHP HEHOMBADBAES MCKIEOTEHNI B KOHCTPYKTOpPE:

class Vect{
private:
int *p;
int size;
public:
Vect (int n);
“Vect (){ deletel] p;}
int& cperator [J] (int i);

}

Vect::Vect (int n){
size=n;
p=new int(sizel;
if(!ip)

throw "Oumbka B KOHCTPYKTOpe BerRTOpa';
for(int i=0;i<size;it++)
plil=0;
}

intk Vect::operater [1 (int i){
if(i<0[|i>=size) throw i;
return plil;

I,

void main(){
try
Vect a(3);
al0]=0;
alll=1;
al2]=2;
}
catch(string s){
cout <<s;
3 s
catch(int x){



cout<<"HeT sjpeMeHTa c mBHerRcoM "<<X;

Hu GAHO HCKIIOHRHME, KOTOPOE MO0 Dbt HOABUTHES B IECTPYKTOPe,
HE JOJDKHO HOKMHYTH ero npengiibl. OuubKe BBOAA Jiy4Lle 1IPOBEpATD
¢crapbM crocoBoM ¥ MPOCHTSL NONBL30BATENA CHOBY BEECTH JAHHEIE,

Bonpocsl ¥ ynpar<kHeHns I8 CaMOIPOBEPKH

1)

YoM OTIMUAIOTCA KJIACC U 0ObeKT!

2) Tna gero HEODXOAMMO OIPAHKYMBATE JOCTYI K OT/EIbHBIM YJie-

3)

4)

5
6)

12)

HAM KJacca?

Kakoii MeTos KiI2CCa BhI3BLIBASTCH DY CO3AaNIH 0DbeKTa JUls ero
MHULAAJIM3ALENT

Korua BoBbiBagICs KOHCTPYKIOP KOIMPOBAHUA !

Korsa semrBaetest nectpykrop?

Kaxue onepanyn NEpeonpeaenawIcd TOAbBKO KAK BHEIIHHE Jpy-
HKecTBeHHbIe (DYHKLHKT

Hepeuunciure cnocotiel 0bpaborkn owubox B uporpamme?
[epeoupepeaure ans xnacca Vect ONepamyio CJOMNKEHHS BEKTO-
pOB.

Kak sHYTpH METoA0B Kiacca obparuTecs K rexyuemy obbexry?
Hazopure oneparoper a3eika C |+, Menoabsyembie 118 paborer ¢
HCKJIOMEeHMAMA.

Hem 01IMu48EICH NEPEOPEILIeHue TPeghUKCHOR 1 nocTdMkcHOR
cbopuM onepanuy ++7

[Tpusemure NpruMep HEMONMB3ORAHAS ILYCTOTO KIIACCA.



4. Crangapraag oubsanoreka C+ -

4.1 Crpoku

B S3BIKE C HEDP CHeHHAIBHONO CTPOKOBOIO THIIA. BM‘E‘-C'I‘() TOTD M-
HOJILAVIOTCH MACCMBBLL CHMBOJIOR, 3ABEPIUACMELe HYJeBbiM Baimod. B
C+ + ecTe HOBDLIH KJACC, HAZBIRASMMIH string, ¢ MOMOMILIO KOTOPOrO
PaforTa O CTROKAM U CHMBOMOE UTAHUBRICA HAMBEOLO yuoDhee,
Opuun 13 paueHmmx ya000Ts SBIHAEICH TO, 410 KiIace string fe-
pér HA cebst YIPABJICHHE TAMHTRI) [IPH NEPECHAYAILHOM OIpEeNesIeHH
CIPOKM M [pa BeeX o8 MOpnpUKALMIX, YBEIHIMBAOUIHX MM yMCeHb-
wEAMMX LmMHy crpokd. [lpu s1oM mavedenne pa3Mepa CTPOKH 1IPOnc-
XOOUT IMHAMUYECKH ¥ HESABUCEMO or mporpaMuucra. CTpoxm knacea
string sanminese! 0T oMEHOHLIX ODPAIEHIA K INAMATY, B OTIMDHE DT
crpok B crrae O wom C-crpok.
Kiace string kak crapgaprabii 6ubauoreduplil Kiace [H03posier
PaboTars O CTPOKAME, KAK ¢ OOLIMHAMI THIAMY JAHHSX, T.€. KOIHPO-
BATH, [IPHCBAMBATD, CKIAMBATS, CPABHHBA T, HCIOIB3YH [IPHBEIYHLI
CHHTAKCHC COOTEETCTBYOMMX Ouepaliil. Bonbnioe KoJmaecTBO MeTOHA0B
KNECcCca TOIBOMANOT JerK0 Peiiath MHODOYUCICHHHIE A48 , CBI3aHHbIC
¢ OBpabOTKONR TEKCTA,
Tnarol 3a yoberso HBIACTEH HEKOTOPOe nommkenue bricrpoleis-
crsug 110 cparennto ¢ C-crpoxamu, HO B BONBUIMHCTEE LIPOIPAMM HA
CH-—+ ¢rTpoky Tuira String 0fecreurRatoT HEOBXOMEMY) CKOPOCTS 0Bpa-
BoTKH, iI03TOMY I8 PabOTEL ¢ TeKCTOM X IIDHMEeHEHHe siBimercs Goses
L[pE,ELIIO‘l'l‘HTEJlbI[h.[M.
Yro6e1 yenonssoBaTe OOBEKTH Kiaacca string, neobxouumo noa-
KJIKMHTE 33r000B04HEH dafin <string>. [lns nommvanms oupengsie-
HUl MEIGIO8 KIALCA CACAYET 3HATH HASHAYEHME HEKOTOPHIX MMEH W3
HPOCTPAHCTBA, std, HampuMep, RAPHTHhDUKATOp size_type apixercs
CHHOHMMOM THiia unsigned int.
B wuacce string oupeaeeHo HECKOABKO KOHCTRY KTOPOB:
e KOHCIPYKIOpP 1O yMOTHAHUIO, HHHUHAIWM3WPYIOWH OGLeKT [Iy-
croff crpoxoif (string()):
string sl;

® KOHCTPYKIOP,  HHALMAM3npyiowmit  obsexr  C-crpokol
(string(const chars str)):
string =2("Hellol");

L g KOI—IC'I‘pyl'LTUp, HHML\HE}JIHSH{))’IUM&Hﬁ L)G']J(’}K’i. SRAAHIBIM KOJIHAHEe-
CreONM CHMBOJIOB (H.I'H-‘I He Hoaee HeM 3ANEHHEBIM KOJHYeCTEOM
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t:HMBUJl(_!B} M3 C"i.‘,’.['pul(lfh CHMBOWIBEL OTCHHTBIBAKITCH O Haama
(string(const char* str,size_type len)):
string s3("Hello!";3};
// B cTpOKy sammercs DocleZoBareisHocT> \verb'Hel?

® KOHCTPYKIOP KOuMposarns (string(const string &str)):
string s4(s2);

e KOHCIPYKTOP, MHUUMAIMIMPYIOLUE 0ObeKT 3aJaHHLIM KOJIHYGe-
CTBOM CHMBOSOB (Min He Dosee 4uem 3aJanHbIM KOJHHYECTBOM
CHMBOJIOB) M3 BHEIUHeH CIPOKH, HAUHHAS C 3aJaHHOR NO34-
iy stridx (string(const string &str, size_type stridx,
size_type len)):
string s5(s2,4,2);
// B CTpoKy samumeTcs IocieoBaTeNLHOCT: 'o!’?

® KOHCTPYKTOP, AHUIMATIN3UPY IOl obnexr HOBTOpE-
HHEeM  3aJaHHONO  KOMMYECTBa  ONPeElBHHOrO  CHMBOJA
(string(size_type num, char c)):
string s6(5,7t%);
// B CTPORy 3alMUETCH DOCHSOBaTeNsHOCTS ’ttttt’

KJirace string COMEpRuT TPY ONEPALNH NPUCBAXBAHNAS:

o UDUCBOSHUE obberra KJIACCE string
(stringk operator=(const string &str))
52=g6;

o NPUCBOBHEE 3HAYEHUS C-crpoku

(string@ operator=(const char *gs))
s2="Mpuset!";
o npucsoeHue cumsosa (stringk operator=(char c))
82=7A";
B kiacce string ecrb ABa METO/R, NO3BONSIONHX OIPEISIMTH J1H-
HY CTPOKH:

size_type size(void) const;
size_type lenght(void) const;

MeTounl SKBUBATEHTHBL 1 BOBPALUIAKT KOMHULCTED JJIEMEHTOB CTPO-
K. MOMXKHO Y3HATH MAKCHMATRHO BOZMOMKHYIO JJIMHY CTDOKH:

size_type max_size(void) const;
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Caenyrompil Meroy BO3BPAIIAET tIue, SCid CIPORA SIBNSTes iy-
Cc10#, 1 false B IPOTHBHOM CJIydae:

bool empty(void) const;

Jnst 06BEKTOB KNACCA STTINE ONPEAENEH ! CAENYIONIAE ONEPALIITN:

Onepanus | Jelictrue

= IIpncpansanne '

-+ CnuBasue (KOHKATCHAL)
= Pasesctso

b= Hepaseunctso

< Menpbre

i Menbire wim pasio
> Bomsme

= Boabuie nin paBeao
Hrnexcammua

« Belroa, 8 1oToK

» Bsoa, 3 noroka

4 Jobapneaue

i}

Cpapsesie CTPOK NPOUCKCUHT B JEKCHKOUPAGhHYECKOM «IOPSIKEe.
Onepaups MLICKCALMH OCYLIECTBIHET A0CLYI K OTOGIBHOMY CHMBOIY
CTPOKE, HAXOIAIEMYCsl HA cooTBeTcryiomed nosiimu, Haxmnaerces un-
Jekcanms ¢ gyns. Ho mpa Henois30BaHIH 3TOH ONEpalyd He TpoBeps-
@TCH BbIXOJ, 34 PA3MEPbl CTPOKH, [MOITOMY LIS J0CTYTIA K OTZeNhHO-
MY SJIEMEHTY JyHie Henoab3osars meroy at() (s.at(i)), rorua, ec-
JIH MHIEKC IDEBLICHT JIHHY CTPOKH, OyIeT CreHepPUPOBAHD HCKILHMeHHe
out_of_rang.

Kpoye onepanuu UpHCBEHBAHWA ECTh METOT, HOSBOISNONIE IPHCBO-
UTh CTPOKE TOILRO HACTH APYTOf, ¥ HELO eCTh HECKOJBKO BAPHAHTOB
HCIOAL3OBAHME, PA3/ITHAIONMXCH apry MEeHTaMM:

» stringk assign(const string &str, size_type pos,

size_type n)

TPHMMED HUHONLDBANNS:

s2.assign(s1,5,7);

CIPOKA 52 NOJY T SHAMCHHE HOACIPOKY 81, HAYHRAS ¢ raTol no-
BHUMM, JJIMHO CeMb CUMBOJIOB, B BIOPOI APIYMEHT 1IPH BEI30-
B METOA BRILIET 38 HpeJeIs crpoKk s1, 10 Byyer credepupoBa-
HO Meriosenne out _of _rang, ecin K BbIXOAY 34 PAIMED CTPOKH
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NPHBEAET TPETHI apryMesT, TO NPOU30HIET NPUCBOCHIE MEHRIITE-
Mo KOOHYeCT Bl CUMBOJIOE.

e stringh assign(const string &str, size_type n)
IpHUMep HCNOJb30BAHUA:
s2.assign(sl,6);
CTPOKE S2 (IPUCBAMBACTCH NATH NEPBHIX CHMBOIOB CTPOKH S1,

s stringk assign(const string &str)
OPHMED UCHONB30BAHWIL:
s2.assign(s1);
CTPOUKE S2 NPUCBAMBALTCA CTPOKA 81,

Jo0aBuTh K CIPOKE JPYLYIO CIPOKY MM 6 MacTh MOKHO € HOMOLIBI)

MeroIa append:

» string& append(const string &str, size type pos,
gize_type n)
NPAMED HCHOIB30BAHNA:
s2.append(s1,3,10);
K crpoxe s2 Oyaer nobaBsileHo Jecarh CMMBOJOB CTpoxkn sl, na-
MHHAY € TPerbeil NO3MIAH, eCJIH BTopoif ApryMenT LpH BRI3OBE
METOLA BRIET 32 UPEIEIbl CIPOKH s1, TO 6yAeT CreHepupopa-
HO MCKIOYeHue out_of _rang, eciu rpeiwil apryMeptT B BB30OBE
METOAA UPUBEAST K BBIXOAY 33 pasmep crpoxu sl, 1o Byser go-
HABNEHA, BCST CTPOKA L0 KOHI@E, BCIY JAITHHA De3VIbTaTa NOJIYYrrcs
DONBIIE MAKCHMARRHO AONYCTHMOH LIHEBI CTPOKH, HOPOMIAEICH
HCKJIOvEenHe length_error;

» string append(const char #str, size_type n)
MPHMEP HCITOMb30BAHWA:
s2.append(s1,3);
CTPOKE 82 J0OABIAETCA TPH HEPBLIX CMMBOIOB C—CIPoKH 81

® stringk append(const string &str)
UPHMED HCHOML30BAIKA:
s2.append(sl);
K ¢Tpoke §2 jobasasercs crpoka s1.

H100s1 BeTABHTE B CTPOKY JARYIVIO CIROKY HilH €8 Yaclh, MeHONbL3Y-

Bres mMeTold insert:

o string® insert(size_type posl, const string &str,
size_type pos2, size_type n)
MIPANMED HCMONTB30BAHHA?
s2.insert(2,s1,5,7);
B CTPOKY 82 € NUBULIY HOMEP ABa Dyaer BCTaRIeHn Cemb CHMBO-
JIOB CTpoKY s1, HauuHan ¢ mATOR NO3UIEKM B CTPOKe 815
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e stringk insert(size_type posl, const string &str)
HPHUMEP HCHOJIB3I0BUKAI
s2.insert(3,s1);
B CTPOKY S2 ¢ MO3ULHK HOMED TP DyZeT BCTAB/IEHA CTPOKa 815
MozKHD 3AMERMTL H4aUTh CTPOKU ApyTrofl crpokoll — replace:
o stringk replace(size_type posl, size_type ni,
const string &str, size_type pos2, size_type n2)
[OpHMMep HCIOJIb30BAHMIS:
s2.replace(2,3,s1,5,7);
B CTPOKE S2 TPH [MMBOTA, HAYHMHAS € TIOZMIAH HOMEp aBa, Dy-
YT 3AMEHEHR! HA CeMb CAMBOJIOB CTPOKH 81, HAYHHAH € MsiTO#
[O3HUMHE B CTPOKE 81;
s stringk replace(size_type posl, size_type ni,
const string &str)
[MPUMED HCTIONIb30BAHUA!
s2.replace(3,4,s1);
B CTPOKE 82 C MO3ULYH HOMED TP HErLIpe CHMBOMA GyayT 3aMe-
HEHRI Ha CTPOKY s1;
Yiiaam1e 4acTh CTPOKM MOKHO, HCHOJAB3YA METOJ €rase:
s stringk replace(size_type pos, size_type n)
NPUMEp HCHO0JL30BAHAR!
s2.erase(2,3);
B CTPOKE S2 TPH CHMBQJIA, HAYHHAS C [03ULAKM HOMeD 1Ba, QyayT
YAOIEHbIL;
HonHoCTHIO OMHWEALST CTPOKY METOH clear:

s2.clear();
CofepxuMoe IBYX CTPOK MOXHO 0OMEHATL — SWap:
sZ.swap(sl);

Eers Mero/, BRUICTHIOUIME YACTE CTPOKH B ADYIVIO CTPOKY, —
substr:

string substr(size_type pos, size_type n) const
HPUMED HCHONEIOBAHMA

s3=52.substr(2,3);
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B vrpoky s3 Gyuel CKOLHPOBAHO TPH CUMBOAE CTPOKH 52, HAYMHASA €O
BTOPOH MO3WLK.
Boaplioe pazHoobpasHe METONOE OPSIyCMOTPEHO VIS NOHCKE 10
CTPUK HIM OTACALHBLIX CHMEOIOR. Kok s MeTO A BOSBPALIAST MOBULIKKD
HalAeHHOH HUUCIDOKY MK -1, KOUia NOACIPOKa He HalieHa.
Paccuworpum noapobino MeTo, HOHCKA CaMDIv JIEBOI0 BXOAKISHHS 38~
JAHHON CTPOKH, TOACTPOKH Wi cuMBONA, — find.
e size_type find(const string &str, size_type pos) const
NPHMEP MCHO/L30 BRI
s52.find(s1.8);
HIIET CEMOE JIEBOL BXOMXKAUSHHE CIPOKM S1 B CTPOKY 82, HAMUHSH C
HATON NO3MIMH CTPOKH 52, BCHIM M03)0Es HE YKa3aHa, TO C HaMdasa
CrpoKy 52

o size_type find(char ¢, size_type pos) const
HPHMED MCHONLI0BAHEMN!
s2.find(?a’ ,b);
HIIBT CAMOE JIEBOE BXOXM/IEHWE CHMBOJIA & B CTPORY 82, HAYMHAS ¢
NATOM MOIMUMI CTPOKK S2, eCUH HO3MIMs HE YKa3aHa, T0 ¢ Havda
CTPUKRK 82;
aize_type find(const char =s, size_type pos,
'size_type len) const
MPHMEP HCHIOIBIOBEHMIS:
s2.find(s4,2,7); ;
HILET CaMOe JIEBOE BXOAIeHNE MNOACTPOKH C—CTPOKH ,.Il;,ﬂ.[*lHOﬁ He
Bodiee CeMHA CHMBOJIOB B CTPOKY S2, HAMHHAA CO BYOPOH T03ULKM
CTPOKH 82, LM DO3MLMA He YKasaHa, 70 ¢ HaYaja CITPOKH 52;

[Mepeumcium Ipyrue MeTonbl LOHCKA, HX apryMEeHTbl AHAJIOIMYHLL
apryMmenram MeTona find:

e rfind()

HIHET CAMOE HPABOE BXOAUEHIE 3848HHON CTPOKH, NOACTPOKH HIIKH
CUMBOJIA B CTPOKY, U135 KOTOPOH BLIZBAN METOL;

e find_first_of()

HIIAT CAMOEe JEBOS BXOMJIEHME OGN0 M3 CHMBOIOB 33JaHHON
CTPOKH B CTPOKY, JUIH KOTOPOH BHISRAH METOI;

o find last_of()

MILET CaMOe HPaBOe BXOMCUEHHE JHBON0 M3 CHMBOJIOB 3AJQHHONA
CUPOKH B CTPOKY, 18 KOTOPOH BHI3BAH METO;

e find_first_not_of ()

UINET CamMblit JeBbIi CUMBOJI CTPOKH, IId KOTOROH Bhl3Bat METUM,
HE BXOLAIMKHA B 38484y I0 CTPUKY:
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e find_last_not_of()

HLIET CaMbLE IPABBIT CHMBOJI CTPOKH, It KOTOPOH BLI3BAH ME1O,
HE BXOMAUMIL B 3AEHYIO CIPOKY;
B sispike C+ - NOLNEDHKHBAGTCS ABTOMATHYECKOS 11pecdpazoBaHmue
THIIA const chars B ¢Ipoky, HO He Haobopor. IIpecbpasoBaHie cojep-
JKUMOI'0 CLPOKM B MACCHB CHMBOIOB MM C—CIPOKY OCY IUECIBIACDCA e
MdA METOJaMM Kiacca string:
e c_str() — BOIBPAWALT COAEPIKHMOE CIPokn B dopMare c-
CTPOKH, T.e. ¢ CHMBOJIOM \0 B KOHIE;

o data() — BUSBPAIIAET COISPXKHMOE CTPOKH B BHAE MACCHBA CHM-
BOJIOB, HO HE ABJMIOWEIOCH ¢—CIPOKOH;

o copy(charx str,size_type n,size_type pos) — KOIUpyeT co-
JIEPIKAMOE B CHMBOJIBHBIF MACCUB StT.

4.2 IITab1oHBI KJIACCOB

Hlabiiotbl Kaaccos noguepasisaror B C4 -+ napajgurMy IporpaMvm-
POBAHMUA ¢ HCHOJLIOBAHUEM THIIOB B KAYCCTRE NAPAMETPOR Ofoiuinnozo
npozpammuposarus. Mexandsm 1abJoHOB JONYCKaeT pHUMeHeHne ab-
CIPAKTHOIO THIIA B KQHYECTBE LapaMerpa upyd oupeneIcHid Kiacea wim
dpyuxoun, abnon 3anaér crpyrTypy entoro cemeiicrsa kaaccos. Ipe-
UMYUIECTEO €10 KCIOTR30BAHUA COCTOAT B TOM, 4T0 KaK TOJBKO paspa-
BOTAH M OTNAMKEH ANTOPUTM PabOTH ¢ JAHHBIMH, OH MOMKET PUMEHATH-
cot K Jn00wM THIAM gasHbix Ges nepenucbisapns koga. Iocie 1oro kak
WADNOH KIACCA OUPEAEIEH, O MOKET NCHOJIL30BATECH IS Onpeiee-
HHA KOHKpeTHbIX Kiaccos. [[ponece resepanuy KOMOWIETOPROM OLpeIe-
JIEHHST KOHKPETHOTO KJIacca 110 abiody U 3Ha9eHHI0 apryMeHTOs mah-
JIOHA HAZBIBARTCH UNCTRAHUUPOGGHUEM WabAOHA.

Oupeaenenne mabirorHoro (0B0BINEHHON0, POAOBOIV) KIACC, AMEET
BRI

template<napamerpn mabroHa> class mma_xnacca {};

Hanpumep, ecin Mbl XOTUM CO3aTb BEKTOPE M3 IIEMEHTOB DASHbIX
TUHOB, 30JABAA OPH 3TOM JJHHY BEKiopa, 10 wabJoHHbLI KIACe MOXHO
OHHCATE TAK:

template<class T, int n> class TVector{};

B arom cayuae napaverpamu mabiioHa SBIAIOTCH HEKOTOpsIT ab-
CTPAKTHLIE Kioace T ¥ nepemesnan ugioro THila, BHYIPH K1acca uMa
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T MOKET HCHOAL30UBATHUA TaK ARE, KK M MMEHE JWJ()]:IX ARYTHY THOOB.
Iapamerpamu 1wabioHos MOTYT OBITS abCTPAKTHEIE TUIIB! WK TEpeMes-
HbIE BCTPOSHHBIX THIIOB. [1pH HRCTAHIMPOBAHEE Ha MeCro abCTpakrHoro
KiacCa NoJeTapnaeTCd aprywaﬂ'r BCTPOSHHOND THOA WA Kaacca, paspa-
Gorannoro nporpaMmucTon. CHrTakCHe onpeseneHns noiell 1 serpo-
EHHbIN METONOB IabICHHOI) KIACCA HE ORIMMAETCH OT BailHcH B 0BbI-
oM wiiacce. ToNbKO B TOM CHYHAEe, eCId ONPEACTEHNIe METONA BEIHOCH -
Cf 33 NPRJENs! KJAcea, TO B 3arOI0BOK Kaacea Jodasmserca npedmke
template<class T, int 1>, a UpH OGbABIEHUN ODJACTH BHIAMOCTH
NOCIe IMEHH KJTACCA B YTWOBBX CKOOKAX 3alMCHBASTCA UMA NapaMerpa
wabyiona: TVector<T,n>::.

ITpu Brurouenuu nabIOEA KIACca 8 NporpaMMy gjace 6yaer crese-
PHPOBAH TOILKO TOUA, KOTAA IIPH CO3aHMN SK3EMILIHDA KNAaCCa BMECTO
aberpakrHoro tina T 6yaer yKasaH KOHKPETHRIE THIL JTAHHBIX:

TVector<int> Aj;

B muorodatisosom npoekte set onpegenedde mabioHHONO Kiacea,
BKJIDYa1 OIIPEIE/IEHNsE METOXOB, BHIHECSHHbIE 33 NPEIebl Kiacca, Heoh-
XOMMMO O0OMemars B opuy ain, Kak npasuno, ¢ pacmmpenuem . h, 1
MOKITIONATE €0 C NOMOIBK JUperTUBsl include,

Paccmorpum npumep wabions Kiacca.

template<class T, int m> class TVectord{
private:
T *a;
public:
TVector();
“TVector (){
if(a)
deletel] a;
5
T& operator[](int i){
if (i<0| |i>m)
throw "Incorrect value of index'";
return alil;
}
void print(void);
2
template<class T, int n> TVector<T,n>::TVector (void){
a=new T [n];
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if(la)
throw "No place";
for(int i=0;i<n;i++)
alil=(T)0;
b

template<class T, int n> void TVector<T,n>::print(veoid){

cout<<"vector:'"<<endl;
for(int i=0;i<n;i++r){

if (i%5==0)

cout<<endl;

cont<<alil;
}
cout<<endl;

¥

void main(void){
TVector<int ,100> i;
TVector<double,b5> d;
TVector<char, 10> c;
i.printf();
d.printf();
int j;
for (§=0; j<10;j++)

cljl=j+a’;

c.printf();

4.3 Cranjgapraas 6ubiworexa 1abJIOHOB

IlabnoHaMu KIACCOR HACTOJBLEO VADOHO OOJb30BATLCA, YTO Oblia
paspabordna crapaapraad bubmmoreka wabnowos (standard ternplate
library) u Bgmodena B cranaapt sisbika C o 1. Crapiaprias Onbmore-
K& mabiIoHOB COCTOMT H3 JBYX OCHOBHBIX YaCTell: Habopa KOHTeHHepHbIX
KJACCOB A HABOpa 0BOBHIEHHBIX ANTODHTMOE.

Kowmetinepn — 310 00LeKTb, COUSPKANME APYIME OJHOTANIHBE
00BEKTEL, OPraHH30BAHHEE B OHY H3 THIOBLIX CTPYKTYDP JAHHBIX: CIIH-
COK, CTex, ouepenb 1 1. OObeKTL, XpaHUMbIe B KOHTEHHEpAX, MOTYT
BRITE KAk BCTPOSHHBLIX, TaK M 10AL30BATE/ILCKAX THIIOB. TAK KaK KOH-
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TeHHED — 3T0 MADIOHHEET KABCC, TO HEODXOAMMO, YToDE NOMeNLACMLIE
B Hero OO BEKTLI AQIIYCKaIH KOUMPOBAHHE W TPHCBEH EAHHE, HOaToMy B
LONB30BATEILCKOM KAACCe TOMKHELL DLITh B OTKPLITOH 180T KOHCTPYK-
TOP KONHPOBAHWAA H OnNepatids pHCEaHBAHAA.

MomHO BhLAGIHTS AB4 THIE KOHTEAHEPOB: NOCIBU0BATEIbHbIE. XPas
HSITIME AAHHBIC B BHAE HENPEPBIBHOH MOCIGI0BATERLHOCTH, ¥ ACCOLMa-
THBHEIE, NOCTPOSHHLIE HY OCHOBE COAJAHCHPORAHHEIX mepepbes. K 6a-
FOBBIM HOCIEJAOBATEABHBIM KOHTEIHEPAM OTHOCATCH BEKTOPKI (vector),
codcru (list) m asycropoHuue odepeay (degue), KpoOme TOro, €CTh
CHeUHAJIABHPOBaHNbIe KoUTellHepEl, PEaH30BAHALIe Ha ocHoBe Galzo-
BuIX: creku (steck), ouepend (queue) ¥ O4Uepead ¢ IPHOPUTETAMH
{priority_queue). ACCONUTHBHBIE KOHTLHHEPbI — 9T0 CIOBAPH (map),
cappapu ¢ aybmuxaravy (multimap), mMHOMecrBa (set), MHOXKECTBA C
AybBnakaramu (multiset) u GuroBbie MuoxkecTa (bitset ).

Trober Bcnosb308aTh KOHTEHHED B OpPOrpaMme, HeoOXOIUMO BKIIO-
YATh B HEE COOTBETCTBYIOULHE 3aronoBoYHbE (hafll 0 3a1aTh THIL CO-
XpaHaeMbIX 06LEKTOB B apryMenTax mabnosa:

#include<list>
list <string> sentence;

IMpakrudecky BO BCeX KOUTERHEPaX MCHOMbL3YIOLICH YHHGHIBPOBLH-
FILIC THIIBL:

s value_type — TUN 3JleMEHTA KOHTEHEPA;

® size_type — THI MHIEKCOB MM CHETHHKOB;

¢ iterator — UTEPAIOD, SBIMIONTMICH AHAJIOIOM YEA3aTeI s Ha O00b-
BKT, XPAHNMBIE B KOHISIHEDE; HTEpaTop IIpeAcTaBisieT cobol oc-
HOBHOIT murepdeite i paborsl co crassaprHoll Subiuorexod
urabIIoHOB,;

s reverse_iterator — OODAIHBIE WIEDATOP, LPOCMATPHBAIOLLL
JTEMEHTL! KOHTEHHEPa B 0BPATHOM HOPALKE;

e Treference — CCLINKA HA INEMEHT KOHTeHHEPa;

o key_type — THO KmOYA, HCNOILIYEMEN TOJBKO 4714 acCOnUaTHR-
HBIX KOHTEeHHEPOB;

e key_compare — THI KDATEDHA CRABHEHMS, HCHOJUBIYEMBbI TOIBKO
JLIA ACCOLIMATHBHLIX KOHTEHHEDOB.

Bee konrefineps! yAORIETBOPAIOT TPEM OCHOBHBIM TPeOOBAHMSAM:

e [IPU BCTABKE JIEMEHTA B KOHTeHHeD JOJDKHA CO3112BAThCA ero
BHYTPEHHAS KOTIHSI, 4 He CUBLTKA Ha RHEUTHHH 00hexT;



® 3IEMEHTHL B KOHTCHHEPS JOJDKHEL PACIIONAIATLCA B ONPeleSHHOM
NOPsLIKe, T.€. NPH MOBTOPHOM Nepefope 3/IeMeHTOR C NOMOILBH
HTEPATOPA HOPAAVK 11epebopa OCTad1Its [IPEKHIM;

s B O0MEN CIyVYae LPOPPAMMHCT CAMOCTOATENLHO HOJLKEH CIeIUTh
32 KOPPEKTHOCTBID (TEPAMETPOB METONOB W dyHxnmi, paborai-
HIPX ¢ KOHTERHEPOM, HANPHMED, HCOWIL30BAHKE HeNeHUTBY Te k-
HOI'D HHACKCE MOXET [PHBECTH K HelpelICKadyeMblM [IOUIeICTEH-
M.

Alns Bcex KOHTEHHEPHBLIX KJACCOB ONPENeTin THIT M TepaTop» — DT0
Gonee aDCTPAKTHAS CYIMHOCTE, HEM VKA3ATENb, HO OOTATAIOIMAS TOX0-
auM topeseHreM. [Tpy 06biBaeHIY ODbBEKTH THIIA «HTEPATOP> BCEA
YKasbisaerca obJacre BHAKMOCTH, T.8. B SBHOM BHUE ONPEIEeNsIerc, K
KaKoMy wabmIoHHOMY KIACCY OH OTHOCHICA:

list <string>::iterator i;

OCHOBHEIE OIIEPALMK C HICPATOPAMH:

® DA3LIMEHOBAHHE HTEPATOPA: 8C/IH P— HTepParop, 10 *p — 3HaTCHHE
obbeKTa, Ha KOTODBIH OH CCHLIACTCH;

e ODpalleHHE K [I0/AM HIM METONAM 00DbLEKTS, Ha KOTOPBH CCBLTaA-
ercsa MITepalIop: ->, HanpuMep p->metodl();

® MpHCBaMBAHME OOHOID HTEPATOPA JNPYyroMy:

CPABHEHHE NTEPATOPOB HA DABEHCTBO == | HEPABEHCTRO !=;

® TEPEMELLISHHE HIEPATOPA O BCEM 3JEMEHTaM KOHTEHeDA C IoMO-
LB MPEHUKCHONO HIIH MOCTOUKCHONO HHKPEMEHTA.

TIpu DOMOINK HWIEPATOPOB MOMKHO HPOCMATPHBALL CONEDKHMOE KOH-
reffHepa HESABUCHMO 0T (haKTHYECKOrO THIA 00LEeKI0B, XPaHAWIEXCH B
HénM. s 31000 B KaskIpoM KoHTeltHepe OnpeIeieHsl coOTBETCTBYIONIHe
METOJIbE.

Bo Beex KOHTEHHEpPAX eCTh KOHCTPYKIOP [0 YMOIHaHUIO, KOHCTPYK-
TOP KOIUPOBAHMA I AECTPYKIOP, KPUME TOro, ecTh Habop Metoups,
OHPEUSTIBHHBIX I Kaauoro KOHTeAHepa.

e METQM, BO3BPAIAIOIUME HMTepaTop Ha HAYajJ0 KOHTeiHepa; Ipu
TOM llepeMelieHue [0 KonTeHnepy (urepaliun) Gymer NpoE3Bo-
JUTHCH B IPAMOM HAIDABIGHHH!
iterator begin();

HPHBEUEM HPUMMED HCHOILIOBAMKSI:
vector<int> V;
vector<int>::iterator i=V.begin();

® MEeTrOn, BO3BPAAIOWHNA HTEPATOD HA KOHEW KOHTeilepa, IPpH 3TOM
UTEPAIMHM B HPAMOM HAIPABJCHUHA OyAyT 3aKOH4eHbL:
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iterator end();

8 METON, BOSBPAINANIIME HTePATOD Ha NOCHALIHKE 3TeMenT KOHTel-
HEP&, LIPH II0M MIepauuy OyayT LPOMSBOIATLCH B OBPATHOM Ha-
NpABIICHAN:
reverse_iterator rbegin();

® MET0U, BOIBPAINALMIA HWICPATOP Ha NEDBLIA JeMeHT KoHTelHe-
D, IPH IT0M MTepUudd B 00pATHOM HANPAaBAeHdd OylyT 33KOH-
HEHDBI
reverse_iterator rend();

TIPABEIEM IPUMED WCTOIB30BRHIH!

vector<int> V;
for(vector<int>::reverse_iterator i=V,rbegin();
it=V.rend () ;i++) {/*x...%/}

e MO0, BOZBPAIAIOWMHA true, ecud xoHrednep nycr y false B
HPOTHBHOM CLy4ae:
bool empty();

® MEeTOH, BOZEPAINAIONINH KOJHYeCTRO 3JIEMEHTOR B KOHTRITHEpE:
size_type size() const;

® METOH, BO3IBPALIAIMMA MAKCHMAJLHO AOOYCTUMBIL PAa3Mep KOH-
refnepa:
size_type max_size() const;

& METOI, VAATAWMEA Bre 3NeMeHTE KoHTelHepa:
void clear();

o QIEepPalds IPMCBaABRHMA OLHOr0 obbexra—KonTefiepa ApyroMy
(=) u Meron, MeHspINKi MECTaMK B KOHTENHeDA DAMHAKOBONO
THIIA:
swap (konTeltHep) ;

® Ofepalin CPABHEHUS 00 BEKTOB~KOHTEHHEPOB

==, I=, <, », <=, >=), UpU PIOM CPABHHBAEMBIE KOHTEHHEDH

JOIAKHBL BbITh OAMHAKOBOTO THIA, ABA KOHIGHHEPA CYHTAIOTCH
PAaBHBIME, EC1M X IEMEHThL COBHARIOL M CHBAVIOT B OIUHA-
KOBOM (0DAIKE, OLHOWEHHe «MeHLmE-G0abIes OpOBepserca mo
MERCHKOIPAUPHIECKOMY KPHTEPHIO.

Kpowme ofIIUN MeToaoR, B KamI0M KOHTeiHepe 1pe/iyeMOTPeHb] cob-
CIBEHHBIE METOALL B COOTBEEICIBHMH ¢ UX HA3HaMSHHEM, HUCJIEJ.L{JBB»TEJ’[L‘I-
HBLIE KOHTERHEPH (RexTopsl, ABYCTOPOHHAS OUEPEL U CIUCKN ) TOAEp-
SKMBAMYT PAZHBLIE METOL], CDEIH KOTODBIX €CTh COBIAIAIONTHE O CMBIC-
ay:

® BUIABKA 38JaHHOI0 3JEMEHTa B KOHel — push_back(anemMerT):

& VIATIEHHE 3RJEHHOTO 3MeMEeHTa U3 Komna — pop_back (aremenT) ;
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® BCTABKA DJIEMEHT B IPOM3E0/IBLHOE MECT0, 3alaBaeMOe C HOMOLLLLIO
UTEpAropa, — insert(Mreparop ,3TeMeHT) ;

& YOAJNEHNE HIEMEHTA M3 UPOU3BONBHON0 MECTA, 3aNABAeMOIO ¢ no-
MOLUBIO HTEPAIOpa, — erase(HrepaTop);

e JOCTYI K [IPOUSBOJILHOMY 9AeMEHTY (OICYTCIBYET /i CIUCKA) —
at (mosumus) ;

e BCTABKA 33JaHHOTO SJEMeHra B Havano (orcyTeTeyer sus
sekTopa)— push_front (snemesnt);

e YOAICHHE JIAJpHHOIC JJIeMeHTa U3 Havana (OreyICIByer i
BexTOpa)— pop_iront(siement) ;

Konrefineppi—Cnveki 1OLUEPHKHBAIOT MHODO CHEUHAJLHBIX METOUDE

JJts1 IEPeMENISHNSE DIeMEHTOR:

e Meron splice() GIYzKAT A71H 1ePEMPINPHAH 3/1EMEeHTOB CITACKA B
APYTO#, MOKHO BCTABATL B CMNMCOK, BBI3BIBAKMIME METOJ, nepes
INEMEHTOM, Ha KOTOPLIE yKASHEBAET 3a1ANNLIN UTepaTop, Bee 3e-
MEHTBH! APYTOTO CIMCKA (ITOT CNHCOK DYIET BIOPBIM 2PIYMEHTOM
METOIA W HOCJIE BbIDOMHEHUS Meroia OKAKETCS IIyC'l‘hl_M):
spl.splice(iter,sp2);

MOJKHO [I€DEHeCTH OIHH 3JIeMEHT, IPH 3T0M Heobxouumo uobasurs
TPeTHt APryMeHT — UTEepaTop, OLPeIeNHnui ero TOJOKeHHe B
CIIHCKE, 3aMeTaAM, Y10 TaKk MOKHO (IePEMEINATE 3NeMEeHTbl BHYTPH
OHOTO CIHCKA:

spl.splice(iterl,spl,iter2);

MOMKHO 1EPEHeCTH HECKOTLKG 2IeMeHTOB, PacnoloyKeHHbX non-
pPAl, YKA3AB B TPEILEM M SRTBEPIOM ADIYMEHTAX WIEDPATOPbI,
OHPEAEIISIOIHE JMAIA30H [EPEMEIIAEMEBIX JIEMEHTDR!
spl.splice(iterl,sp2,iter_first,iter _last);

FTOT METON MOMHO HCHOJL30BaTL A M3MeHeHds] OJHOTO CHuC-
Ka, HO €CIA 3NeMEHT, HA KOTOPEIF yKASLIBAET HepBblif MTepaTop,
OKAXKETCH B 3aJaHI0M AaJ1ee /[HAIIA30HE, TO PESYILTAT ONepainy
HEeNnpegckasyem;

e Meroy remove() yAAJAEr W3 CHACKA BCE SJEMEHTHI € 3aIaHHbIM
BHAUCHHEM:
spl.remove(elen);

o Merox sort () coprupyer JMeMeRThl CIHCKA 110 BOZDACTAHUIO:
spl.sort();

e MeTo reverse () HIMEHNSCT NOPAOK CIASIOBAHMS FJEMEHTOB HA
obpardpiii:
spl.reverse();



e Me1od unique () OCTABISRT B CHHCKE TOJILKO [EPBbIT JMEMeHT 13
Kd.}l(,.upﬁ CEPUY WAy WIHX HOAPAI OOHHAKOBbLIX 2HENMEHTOB!
spl.unique();

e MeTOI merge () CIMBAET ABA CITHCKA VIODAIOYEHHBIX M0 803pac-
TAHUI) B OJIMH TOXKE YIOPSHAOYEHHBIA 110 BO3PACTAHHUIO!
spl.merge();

Aneopumm — 310 QYHKOMS, BbUIONHAIOUAA HEKOTOPEIe AeHeTBus
¢ asemeHTaMu Kouteitsepa. Cramnapraas OGnOIHMOTEKA PEAOCTABIACT
AAPOPHTMbBI JJTH BBIIOJIHEHHS DOMTBIIMHCTEY PACHIPOCTPAHEHHDIX Ollepa-
mait. OBmes 4MeN0 TAKUX aJIPOPUTMOB OKOI0 uecrnaecati. OGbsB-
JIEHMH CTAHAADTHBIX AJIOPHIMOB HAXOAATCH B 3ar0J0BOHHOM daine
<algorithm>. B Kauecrse nepBbIX 4BYX HAPAMETPOB AJIIOPUTMOB LI0-
SIA BCELUA BBICTYIAIOT WTEPaTOPEL, ONPEACIHIONIHEe JHAITA30H 3NeMeH-
TOB KOHTeHHepa, K KOTopeiM Dyner npumenér anropuru. Tun urepa-
TOPOB OIPEJEIACTCH TUIIOM KOHTEMHEpa, sl KOTOPOro Moer OpIrh
HCHOIL30BEH ANTOPUTM. AJITOPHATMBI He IPOBEPAIOT BbIXOZ, 33 MPEIEIh]
HOCENOBATeILHOCTH!

PaccMmoTprM B KA4ECTBE OPUMEDPA HECKOMBKO AJIMOPHTMOB.

Anropury find(ragano, xornen, sEavYeHEe_06BERTa) BbUIOIHAET
[IOMCK B HOCISUOBATE/IbHOCTH 38/1alH00 3HaNEHUA ¥ BO3BPAIIALT HTe-
parop Ha CaMOe JIeBoe HAHISHHOE 3HAYCHHE B CIy4Ae YCIEHUHOro HOUCKS,
MIH Ha KOHer NOIeA0BATEIbHOCTH B HHOM CIy4ae,

vector<int>::iterator i=find(v.begin(),v.end(),,value);
if(i==v.end())
cout<<"Her snemenra co sHadeHmeM'<<value;

Anropury count(Hasano, KoHel, 3HayeHHe _o6beKTa) MOICHH-
THIBAET KOJMYECTBO JIEMEHTOB B [OCJIEN0BATENLEOCTY, PABHBIX 34148~
HOMY.

Asropur™  search(maganol, xoHenl, Havano2, KOEen2) Haxo-
g1 HEPBOE BXOACIEHHE B IEPBYI0 HOANOCHEI0BATAILHOCTE BIOPOH 10/1-
IOCTIE0BATENBHOCTH.

Anropurm copy(Hasaio, KOHED, HTEpATOp) KONHPYeT HOnnocje-
[OBATEIBHOCTH 01 HaYadla A0 KOHUA i BCTABJIACT €6 BO BIORYIO NOGISH0-
BATEILHOCTD, HAMMHAA C TOI0 MECTA, HA KOLOPUE YKA3hIBAEST HIEPATOP.

Asiroputm remove (Hadaso, KoHel, 3EaveHHe obbeKTa) yla/ser
M3 3aJ3HHONO JHaNa30Hd NOCISIOBATEIbHOCTH IEMEHT C 33JaHHbIM
3HAYEHHEM,



Anropirm replace (Favano, XOHen, CTapee_sHaveswe,
HOBOe_3HAYEeHME) BaMEHACT (TAPOE 3HAMEHME JIEMEHTA H3 3aJ/1iH-
HOIO MHAIAZOHA TOCJSIOBATEIILHOCTH HA HOBOE.

Anropury sort(Eavanc, KoHen) COPTHPYET 3MTEMEHTHI MOWISI0BE-
TEJIBHOCTY [0 BOIDACTANMID, 3aMELkM, 410 /Ui 00beKToB, XPatsiics
B HOMICHREpE, A0/Kab! Gbllh ONPEeARICHbl DIEPALME CPABHEHNA, Kpur
Mg TOr0, AIIOPHTM HeJIb3s5 IPHMEHsITh K CIMCKaM, TaK Kak oH Tpedyer
HPOM3BOABHOLD SOCTYSIA K DASMEHTaM, KOLOPLLE B COMCKE HEBOIMOMKEH,

Asropurmer  max_element(#gavasno, kKoEen) M min_slement
(Hayane, KOoHeN) BOSEDAIUAKT WUTEDATOD HY MAKCHMABJRHBIE win
MUHAMATRHBI COOTBETCTREHHO JIBMEHTH KOHTEHHePA, IPH B10M i3l
0OBEKTOR, XPAaHALUMXCH B KOHrelfiHepe, HOJDKHBL DbITh ONDEUENEb
OHEPAUKN CPABHEHNS, CODTHEICIBEHHO MeHbuie win bonbue,

Ouens 4acIo B KAMECTBE apIYMEHTOB AIrOpPHTMAa MCHOIB3YIOTCH
TaK HASBIBAEMbIE DYHKIMOHATEHEE 00peKTLL. IT0 OOLEKTE] HEKOTOPO-
FO KJIACCa, JJIs KOTOPODO oNpeJeseHa eINHCTBEeHHa ONePalis BE30B:
hymuuy ().

class My _Less{
public:
beol operator()(const int x, comnst int y){return x<y;}

b il

void main(){
My_Less t;
int a=b, b=3;
if(t(a,b)) cout<<a<<"less"<<b<<endl;
if(t({b,a)) cout<<hb<<"less"<<a<<lendl;

B cransaprroit Gubimoreke onpenenenn: tabionsl hyHKIMOHAIIb-
HbLX OFBEKTOB L4 OIepaii CPABHEHMS, BCTPORHHBIX B g3b1K C4-4 .

[ Onepanys | CyHKUMOHATBHBIE ODBEKT |
== equal _to

not_equal_to

less

less_equal

greater

greater_equal

H

[.", . 'ﬂ M lr
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Yrobsl  HOMOML30BATE MABNOHHEE (DYHKIHOHATBHBIE OOBLEKTHL,
HEQBXOAMMO MX WHCTAHLKPOBATH, HAITPUMED, €CJIM HeOEXOUHMO OTCOPTH-
POBATL BEKTOP UE/bLX “MCEN NO YOLIBAHMIO, HAO A0DABHTL B ANPOPHTM
SOTt TPEIUi APLYMEeHT:

sort(v.begin(),v.end() ,greater<int>());

AnropurMel cout_if ¥ find_if TpebyrOT B KAUECTEER TPETHETO &D-
rymesTa Gy HKIMOHANEHBE O6bekT, KOTOPbI BOZBPAILALT 3HAMEH HE TH~
na bool. Toraa ¢ MOMOLLIO 3TUX AITOPUTMOB MOXKHO COOTBETCTBEHHO
LHOJCHHTATL KOJMYECTBO JMEMEHTOB [OCJCIOBATEbHOCTH, YIOBICTBO-
PSUDIMX 3AJIAHAOMY YCJIOBMIO, HJIH HANTH HEPBOS BXOMICHHE TAKOTD
3MeMeHTa B KOHTelfHep. PaccMoTpuyM npuMep, KOTiIa YCJIOBHEM fBJIse-
Csl NOTANAHKE LEJIOT0 YHCJIA B 3a/1aHHbIl HHTepBall.

class My_Int{
public:

bool operator() (const int x){return ((x>-3)&&(x<3))}
b

void main(){
vector<int> v;
/% 3amosHeRde BeKTOpa */
int k=count_if(v.begin(),v.end(),My_Int());
vector<int>::iterator p=find_if(v.begin(),v.end(),
My_Int());

B acconmarnBEbix KOHTERREpAX 00DLEKTH HE BBHICTPOEHbl B JMHER-
HY K TOCHBA0BATEINBHOCTD, OHM OPraHH30BAHbL B DOMCe CIOKHbIE CIPYK-
TYPhl, KaK NPpaBuiIo, 310 cOaIaHCHPOBALLbC JEPEBbs, 110 JafT D0/b-
LIOH BBIMIPLII B CKOPOCTH Nokcka, IIOHCK mpoM3BOMHTCA C ITOMOMIBIO
Kmioyelt, 06bIMHO HPeACTABASIonX coboit 0aH0 YHCIOBOE WM CIPOKO-
BOR 3HAMEHUE.

B MHOKeCTBe set XpassTCs 00LEKThi, YIOPSIOUEHHBIE 00 HEKOTO-
POMY KJFOYY, SBIALIEMYCH M0JEM CAMOr0 ODBeKTa, eCiH B MHOXKECTBE
XPAHATCS FNEMEHTHI OMHOTO M3 BCTPOSHHLIX THIOB, HalpuMep int, 1o
KIr4oM OVIer caM 3JIeMeHT.

Cnosaps (map) MOXHO MPEACTABUTE KAK RADOP MEMOHTOB, KRXKILTH
U3 KOTODBIX COLTOMT U3 APl KIHY-+ FHAYEHME,

W B CHIOBAPSX, H B MHOMECTBAX BUE KJHOUH SABIAITCH YHUKAILHBIMH,
LB, Q4HOMY KOy Cm'l‘ﬁml‘B)’E'l‘ TOJALKO OOHH JeMEHT MHOHCCTBEA,
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Myilbrreaosapy (multinap) 1 vmyipluMboxecisa (nultiset) auaino-
PUYHBLL POACTBEHHBIM KOHTEHHEPAM, HO B HHX OMHOMY KAKYY MOZKET
CODTBETCTBORBATL HECKOJBKO 3HAJYeHmM.

&a6i0s MHOKECTBA HMEST JIBA NAPAMETrPa: THIL KIH0Ya 1 1l Gy HK-
MHOHAJIBHOD OOBLEKTA, OHPeJSIANLIEery rHOLIeHHe MeHbie. Bropoit
napamerp mabJoHa MOKHO ONYCTHTE, €61 B MHOMKRCTBE JOJAKHE! Xpar
HUTHCH 0DLeKTHl BCTPUSHHLIY THIOR, TONIA (10 YMOIHAHUK) Byper ue-
HONBADBATHCA KPWIEpHil copmiposki less, Hanpumep, ewiu obbasie-
HO MHOIKECIBO LML “uce] seb<imt>, 170 D0 yMOIYSHHIO Dymer uc-
NOMb30BaH (HYHKOHORATEHER 00bexT Less<int>, TOYRO TaxKe MOKHO
ONYCTHTh BTOPOH NapaMmerp, €CJM AEMEHThI MHOMKECTBE NPUHALTIEIKAT
KJlaccy, & KOTOpoM Onpeieiena (rmepaiid <.

set<string> si;

s1.insert ("Mama");

sl.insert ("ama");

sl.insert("Cama");

set<string>::iterator 1,

for(i=sl.begin();if=sl.epd() ;i++)
cout<<i<<endl;

[[Habiion caosapst KMeeT TPH HapaMerpa: THIL KI04a, THH 0Dberra
U THO QY HKIMOHAILHOTO O0LEKTa, ONPeIeIdmery OTHOUIEHHE MeHb-
ure, Bropo# mapaMerp 11260oHa MOXKHO Oy CTHTb AHAJIOIHYHO TPRIbl-
Ayimesy cnyuaro. Jocryn k snementy fo KoYy OCyMEeCTBINeTCa P
HNOMOUIH OIIePATAN MHILKCAIMH.

mapsstring,int> dicl;
dicl["Wpamor Usar Wsamosmus']=555555;
dici["llerpos Il&Tp lerporue"]=333333;
map<string,int>::iterator i;
for(i=dicl.begin();i'=dicl.end();i++)
cout<<i->first<<i-»second<<endl;
cout<<dicli(["llerpor Mérp Merposui"];
string fam="HWBazor Hpam /samorma";
if(dict.find(fam) !=dicl.end(})
coutb<<"Hamm"<<fam<<endl,



4.4 [lorokoBble Kiacchl

Iporpamua #a C+ + ppeicrasnser BBOZ, M BbIBDJ KAK HOTOK Daik
roB. llousirne HNOTOKS [O3BoASer aﬁC‘Fp&l‘limlﬂTbCﬂ or oo, ¢ KaHM
VCTPOHCTBOM BBOAA/ BRIBOKA HIET pabora. O6eius0 BROI/ BMBOA HHDOD-
Malyi Waer yepes bydep — 001aCTh OlIEPATHBHON LAMSTHA, HAKALIUBA-
HOILEH HEKDTLOPOE KOUMYECTRO BalftoB, NPEeX e 4eM OHM OTIPABAAIOTC
110 Ha3HAYEHHIO.

Aspie C+ npenocrapiser BOIMOMHOCIL BEONZ/BBIBOAA KAK HA
HU3KUM yPOBHE ( HeOPMATHPOBAHHEELA BBOJ,/ BLIBOL), KOIIA [EPEnata
HHPOPMANMH OCYIECTIBAMETCH OAMHAKOBbIMI OaoKkaMu Ge3 npeobpaso-
BAHUA, TAK W HA BLICOKOM ypoBHE ((opMardposanHbdl BROI/BHBOA),
Koraa GaiiTh IPYILTHPYIOTCA NO-PA3HOMY A8 [PEJCTABIEHIS Pa3iTiy-
HBIX 3JIBMEHTOB [ZHHBIX: LEJbIE HYHCIA, YHEIA ¢ DaaBaomel sanarol,
CTPOKH CHMBOJAOB B T.A4.

Hiast nogpepkkn 1norokos Oubmiorexa C++ cozepsuT pepap-
XWK) KNACCOR, TOCTPOEHHYIO HA GCHOBE JBYX DA30BEIX KiaccoB ios m
streambuf. Kiace ios coaepsxur Gas’osble cpeictsa s VIPABISHUNA
LOTOKAMM, $IBJIASCH POMATENRCKIM IR APYTHX KAACCOB BBOJA/ BHBONA.
Kuace streambuf obecnieunsaer obimpe cpeicTpa yupasienus bydepa-
MM [IOTOKOB M KX B3auMOueHcTBHE ¢ hUERUeCKuME YCTPORCTBAMY, AB-
TECh PONUTENBCKUM Jiis Apyrux Bydepusix kaaccos. B xnacce ios
ecTh none bp, ABIAMINEECH YRA3ATENEM Ha streambuf.

Bee noroku MoryT ObiTh QUHOHANDABICHHLIME (TONBKO JLISl BBOLA
Wi TOMbKO A% BHIBOAA) i ABYHANPABICHALIME (ONHOBDEMEHHO BXOJI-
HBIMHA M BBIXOIHEIMH).

4.5 CranzapTHble HOTOKH BBONA—BbIBOAA

[oTox#, CBA3AHHBIe € KOHCOJABHBIM RBOJOM/BBIBOAOM (KIARUATY-
pa/9KpaH), HABKIBAIOTCH cTaHapTHBNVH. CTalIAPTHOMY NOTOKY BBOAA
COOTBETCIBYET KIIACC istream, CTRHAAPTHOMY HOTOKY BHIBOAA -~ KIALC
ostream. (00a khacca HBASIOTCH HacneiudkamM giacca los. Caeny-
MMM B AepAPXAR AB/LIETCH KJace iostream, HACHETYIOMHN KIACCHI
istream i ostream.

[Mpu vanwamm upexTinsst #include<iostream> B IpOrpaMMe asmo-
MaTHYRCKH CTaHOBATCA JOCTVIIHLI OO BEKTER

® cin — OBBLEKT Kiacca lstream, COOTBETCIBYIOMMY CTAHIAPTHOMY

llO'DUKy BBOJAS



®» cont — ODHLeKT KiaLca ostrean, COOTBETCIBY IO CIAMAAD THO-
MY HOTOKY BRBOAA.

Kpome cranaapreeix, ecls emg daiflopbie 1 CIPOKOBBE [I0TOKA.
JLits gX MeriabB30BLHESL B IPOrPaMme caeayer ofbieismh O6berTsl -
OTBETCIBYIOMMX KJIACCoB.

st menoubsovating ailiiophix HOTOKOB HEODXOAHMO MOLKIKOYHTE
FECOAOBOYHELET daltn fstream TOMIA MOXHO OOBABIATL OOBEKTH—
HOTOKH TPEX praop: sxounoll ifstream, soixonnoid of stream, uByHa-
npasjeHHpill fetream.

Brarogapsi 3tuM 00LeKTAM CTAHOBATCH JOCTYOHEI METOIE COQT-
BETCTBYOIIMK KJaccoB. Hanpuvep, olepains noMemenws (BK.IIHJ'{EHHR,
BCTABKH) B TIOTOK << M DIIEPALLH U3BIEYMEHMS H3 MOTOKA >>.

C HOMOLUBIO METONOB MOMKHO M3MEHuTH (POpMaT JAHHBIX B I0TOKE,
ITON KE eI CIyIKaY CHeUMANBHBIE (hyHKLMH, HA3BIBASMBIE MaHUILY-
JSIIOPAMK, KOTOPLIE MOKHO BKJAIONATE B HOTOK:

o MaHuIygTop endl BKAIOYAEY B HOTOK CHMBOJA HOBOW CTPOKMA K

oumuaer bydep (cont<<endl;);

® MAHWIYAFTOP setprecision(n) WK METOD,
precision(n) VOTaHaBJIMBalor KOJIHYECTBO orobpa-
HEACMBIX IHAKOB (cout<<setprecision(6)<<x; TR

cout,.precision(8) ; cout<<y;);
® MaHMuyI4TOop setw(n) wim Merod width(n) VeTAHABAMBAOT liik-
PHHY HOJIA BbIBOLZ: -
o paHMTysHTOp hex mum meron flags(ioa: thex) mo3soNawY He-
pPedTH B eCTHANNATEPHYHYIO CHETEMY CHUCIIeHNS! .
BoasiuHerso mapaMerpos GOpMATHPOBAHEST COXPAHAIT CBOE Co-
CTOAHME BOLOTH A0 CAEAYIUWETD BhiZOBA QYHKIMK, UIMEHAITEHE Y00
covroanre. MooHeHuer asisercs ToAbKO MAMIyarop setw(n)
COUTRETCTBYFOIINT eMy MeTo) width(n), Koropbie patipoCTPAHAKTC:
TOJIBKO Ha, GiKaliuly o Onepaiuio BIBOIA,
st ovestexxupanns onbox B HA30BOM Kiacce 10s OUPEeNeno no-
ne state, onienbhbe Suinl (hirarm) KOTopore orobpamkaioT cotTosTae
noroka. Yaure seero Gojiee ya0bn0 HCLOIB30BATL JjiH AHATHIA COCTONH-
HHS HOTOKA METOMbLI COOTBErCTByIOmere kiacca, Llpuseuem nekoropuie
UpUMEpSBL:
e chnar ios::goedbit — Her ommbok;
» dhar ios::ieofbit — gocrurnyl xouen, daiiiz, COOTBELICTBYIO-
i Metoi —int eof (), BU3BPAITAIOIAN HEHYIEBOE HAYEHUE B
ATOM CY98e;
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o duar ios::failbit — owmbra GopmarupoBanns Wik rpeetpaso-

BAHM, COULBETCTBYOWMA METOg —int fail(), so3spatuaiomuil
HEHY/IEBOE SHAUCHMAE B CIIYHae OIHOKH.

CHpocuTs Bee DUIArd B HOMb MOZKHO € 1OMOIBIO Merosa clear().
IIpowe BCEro NPOBEPUTE COCTOHHNE NOTDKA MOXHO € [1OMOLUBI 0BbI4-
HOPO JOrHyeckoro seipakenus if(!cin),

Bonpocs! w yupaskaeHns s CAaMONPOBePKI

1
2

3
!

)
)

Y
/

)

HeM oTIMuYanTes C-erpokn 1 obbexThl Kiaces, string?
Cpasaure meroapl Kaacca string g bynxuuan gas paborsl co
crpokamna Asbika C.

Kakue ouepauuy npeaycMoTperst ¢ 60beKTaMs Kaacca, string?
Kakue obupe METOREI BCTE ¥ O0BLEKTOB KJlarcd string M Kiracca
vector?

W3 yero cocrodr craspaprEas Gubiumoreka wab/CHOB H3LIKS,
Co--1-7?

Mepeaucnnre BUABI KOHTEHHEPOB.

Hazopure obume Merospl ¥ ONepanui i BeeX KOHTeHHepos.
Kakue anropdTMbl CTAHIAPTRON GuOHIHOTEKY MOMHO NPUMEHATR
K 0bbexram kiacca list?

Yo Takoe hy HKIHOHALBLEBIE OOLEKThI B [UE OHE UCHOALIYIOTCAT
Kax onpeneimre mabnorHeri Kiacc?

A5 wero npessasHaYeHbl HTePATOPLI !

Kakwe onepanpp NPUMEHAMbI I JH0OBIX HTEpaTopoB?

Kax po@sars meron o6bexta, Xpailsiierocs B KoHveiiHepe, 1epes
ureparop?
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5. HacaenoBanue n noanmvopdusm

5.1 Hacnemopanue g

Hacnenosasve — ofui u3 riapesix Mexaunsmor QOLL C ero mo-
MOMIBH) MOYKHO Pa3pabaThiBaTh 0¥SHL (IOKHERIC KIACCH, TPOIBHCAACE
Or OOIUErD K HACTHOMY, 4 TAKXKE HAPAUMBRS ViXe CO3JAHHLE KIACCH,
N0Jy9ast W3 Hid HoBbie, UpoexTupy s Hosetl Kirace, NPemKAS Beero Heot-
XOJHMO YHCHUTH, KAKAMH OBIHHMMK CBONCTBaMY JOJGKHLE O6i1adars e1ro
OOLEKTBI M HET JIM [ONOKEID FOTOBOID KIACCA.

Ips pachespeanuy O0H3ATENBLEO UMEIOTCH KHACCIIDENOK (posu-
Telh, NOPOMKIAIIINT KIace) B KIace-Hacuen MK (MoTOMOK, TOPOKASH-
Heit gmace). B CH 4 wiaCc-posrTens JasbiBacTcH BAZ0BRIM, 4 Ki1acc-
HACTIETHKK — OpOU3BoAHEY. OTHOWIEHKS MENCTY DOTUTENBEKHM KA.
COM B ErO HOTOMKAMH HA3LIBAKICH nepapxuel pacaenosanns. LiyGuna
HACHEIOBaHNA He Orpapkuusaercs. Hepapxun uame BCEro mmeer Buj
Jiepesa, HO B OOIIEM CIIYUAL MOZKET MMErb CTPYKTYDY rpada.

[MpoMsBOMHELT KIACC MOXKET HCIOJB3OBATH 3J6MESHTH 0asoBorn
KIACceA Kak ceoM cobersedtble. Pakruyecks NOBTOPHO MCOOIB3YOTTs
YIKE HAMCARHEH 1 OTAKEHHELI KO, IT0, eCTECTBEHHO, l'lOBbII.IIa.E’l adp-
(DEKTHBHOCT PASPABOTKH NPOrPAMMBL 1 €8 HaIERHOCTh

ITpOCTEIM, MM OJUHOMHBIM, HABIBARTCS ha{ﬂeAOBaHHe, npn KOTO-
POM HPOM3BOANBIA KJACC HMEET TO/IBKO OAHOIO po,m're.aﬂ ch:heaoua
Hie 3aga8Tes erneayviolngh KOHcTpyKinet:

class mMa_knacca_poTomga: [y _mocryna] mus xracca_popErens {
KOMIIOEESHTH EKliacca

*;

5.2 Hocryn K wienaMm Da30BOro kJjiacca

Kios aperyna u mosubikaropsl JOCIYNA BHYTPH KJI8CCOB PEFYIld-
PYIOT 3al0ATY 3JIEMEHTOB KJIACCOB W OHPEUBIAIOT, KI0 M3 HHMX M KAKHM
obpazom Dyuer gocryned.

Cyutecteyer Tpi KiIlOYa A0CTyTA (Ml MOTupHKATOPA) HACTEI0BA-
HHA:

s public — B 5TOM C/IYYAC HACIEAOBAHEE HABLIBAETCHA OTKPLITHIM

e protected — B 3roM Cayvag HACKEUOBAENE HASBLIBAETCH 3AlHIEH-

HhIM;
L private— B ATOM Chaydae Hacle OBailHe HASLIBAETCH 3aKPLITRIM,
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Cuenyer HAIIOMHHTE, 9T0 MOIMMUEKATOPH! JOCTY A DA3PELIADT e
IOML30BAHME HIEHOB KJacca takum obpasom:
e public — WieHBI KJIACCA B ITOM PAZJIENe JOCTYIHE B I060M MecTe
HIPOrPAaMMDBL;
s protected — WIeHbl KJACCA B 9TOM Pa3Nee JOCTYIIHbLL TOIbKO B
KJIACCAX-TIOTOMKAX;
e private— WIEHBI KHACCA B 3TOM pa3lieNe JOCTYIHbL TOJIBKO BHYT-
Py caMoro Kjacca.
Hocryn k snementam OA30BOIO Kiacca M3 KIACCE-LOTOMKE MOXKHO
GIAPEAETHTE C [TOMOLIBIO ClIeYOmER TabTHpL:

Kanwu gocrvyna | Momuduxarop socryoa | Hocryn s npous-
BHYTpi 6a30B0I0 KWRACCA | BOJHOM KIacce
public public public
public protected protected
public private HEIOCTYITHBI
protected public protected
protected protected protected
protected private HEJXOCTYITHSI
private public private
private protected private
private private HEIOCTYIIHB

Bameruy, uTo wieHwl 6a3osoro knacca U3 padjena private Henp-
eTynEs! B aKboM ciay4ae. Ecim knou gocryna oTeyTerByer, To 1o ymMoi-
YAHMID JOCTYI K wieHaM 6a3oBoro kiacca Gyier OCy mgCTBIAThCH aHa-
JIOPHYHO CIIydaio private.

CymerTByeT MHOKECTBEHHOS HACTEIOBAHUE, KOMJA KIACC~OTOMOK
HACTENYET METOUB! U CBOMCTBA OT HECKOMBKHX KJAAccoB—poguresei. B
ILOM CJ1y 9ae HACAEA0BALHE 38088TCH C/IeAYILeH KOHCTPYKILKeH:

class EMH_KJAcCCa_lIOTOMKA:
[rmos_gmecTynal mME_kiacca_pomurend_1,
[xmou_goczynal mMs_Kilacca_pogurend_2, ... 1
KOMIIOHEHTH Riacca
¥s
Bee Ga30Bbie KNCCHE CO CBOMME KIIOYAME JOCTY I IEDEYSHCIAIOTCH

NOCHTe JBOETOUMS YEPEe3 3allsTYIO.
PaceMoTpyM [IPUMED HACIET0BAHNA:
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class A {
private:
int x,¥;
protected:
double z;
int sum {){retuxrn x+y;};
public:
AQ 1x(0),y(0) ,z(0){};
void Setiint x1){x=x1;}
void SetY(int y1){y=y1;}
void SetZ(double z1){=z=z13}

s
class B: public A{
private:

int s3

double v;
public:

BO {s=sum(); v=zxsum(};}//v=V();
double V() {return z*sum();};

X5

void main ()
B obl;
obl.SetX{1);
obl.Set¥(2);
obl.8etZ(3);
double c=obli.V{);

5.3 HacaejaoBanune merogoB 6a30BOro
KJIacca

Konerpy KIopbl He HACISAYIOTEA — OHM CO3AI0TCY B BPUREBOAHOM
KlIacce CaMuM OpOrpaMMHECTON MM KOMIIMAATOPOM [0 YMOJIMAHMIO-
[Tpar 5TOM BRITIONHSOTCS] CISAYIONIHE IPABUITA:

e cuii B BA30BOM KJIACCE HET KORCIPYKTOPA, MM ECTh KOHCTPYKTOD

Be3 apryMenros, 10 B IPOM3BOUAHOM KAACCEe KOHCTPYKIOD MOMKHO
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HE MUACATH — KOMIIAISTOD (O3JALT KOHCTPYKTOD [0 yMOMTUAHHI
(Bes apryMenToB) 1 KOHCTPYKTOP KOTIHMPOBAHKS

o ccin B HAOBOM KJIALCE BCE KOHCTDYKIOPLI € apLy MEHTAMM, B 1Ipo-
MBBOAHOM Kiacce 0Ba3aTeILHO HAA0 ONPEACIHTE KOMCTPYKTOp, B
KOTOPOM SBHO BBI3LIBALTCH KOHCTPYKIOP BABOBOTO KJacca;

& [IPU CO3TAAUA OBBEKTA TPOU3BOIHON KIACCA CHAYALA BhIZLIBAET-
€ KOHCTPYKTOP GAa30B0I0 KIACCH. 4 301eM IPOH3BOAHONO.

PaceMoTpum BpUMep, rie Kiace—Hacie quk Moxer Burrk co3gan bes

ABHOTO OLPEIETEHMA KOHCTPYKTOPA:

class Basis{
private:
double sum;
public:
Basis () {sum=0;}
}
class Inherit: public Basis{};

Crenyromuil npuMep NOKA3bIBAeT, KAk 0DPasoM Moxer Bbirb Bbl-
3BaH KOHCTPYKTOp Ga3oBOI0 KIACCa B KIACCEHACIS JHUKE:

class Basis{
private:
int a,b;
public:
Basis(int _a, int _b){a=_a;b=_b;}
+;
class Inherit: public Basis{
private:
int sum;
public:
Ivherit() :Basis(1,1){sum=0;}
Inherit(int x, int y,int s):Basis(x,y){sum=s;}

}s

B nociennem npuMepe npg cosaanuy obberrs Inherit i; cHavada
Byaer BhI3BaN KOHCTPYKTOp Basis(1,1), a 3arem Inherit ().
AecTpykTop, KaK B KOHCTPYKTODR, He HACASAYETCA, & CO3aadTes:
® COLM B IPOM3BOAHOM KJACCE HET ZeCTPYKIOpA, TO KOMUIUAATOD
CORSACT UECTPYKTOR 110 YMOMUaHRI0 HEZABMCHMO O TOI0, KAKOH
ACCTPYKTOP B BAZ0BOM Kiacee;
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s JHECTPYRTOD Ga30B0I0 KIACCH ABTOMUTHYECKU BLI3HIBASTCH B g~
CIPYKTOPE NPOM3BOAHOND KJACCH B JHODOM Cayuae (onpeieierbl
JECTPYKTOPEL ABHO MW L0 YMOMHAKTIO ); 06538 1elbHO HAA0 Onpe-
AIMTE KOBUTRYRLIOR, B ROUTCPOM ABHD BREBLIBAETCA KOHUIDY KTOD
6a30B0I0 KJACC;
o l'IpH yHH‘I‘l‘O}K&HIﬂﬂd 0ObEKTA HPOH3BOAHOrD KJACCA CHAYMAJA BhI3 k-
BAEICs NECPPYXTOP NPOUBBOAHOID KIACCA, a 3aTeM HasoBoro.
[opoxnfuustii krace MoxeT nabasurs COBCTBEHHE MO, YTU NOJH
AOJKHE! HHUIAATA3HPOBATLCH B KOHCIPYKIOPE HALIEHUKA,

Ecay ApnoaHu1ebROE noJe IPOU3BOIEONG KAACCA M0 THITY M 10 MMe-
Kl COBIAJAET C 0AEM DA3UBOID KAACEA, 10 HOBOE NONE CKPHIBAET 108
Kiacca—pogures. JIrobeL 1oy SHrh JOCTYIL K 3T0MY NOMI0, HEODX0IHMO
HCOOIF30BATE NEPEM Er0 HMEHeM npedHKe, yKasbBAlnWHl Ha IpHHA -
JE2KHOCTE K Da3oBoMy KIACCY, HalpHMEp:

class Basis{

public:
int a,b;
Basis () {a=0;b=0;}

};

class Inherit: public Basis{

private:
int sum,a;

public:
Inherit () {sum=0;a=1;}
void Metod() {sum=a+Basis::a;}

33

AHAIOTHYHO, BCITH MMST METOA TPOHZBOIHOID KAACCH COBHAIAET ¢
MMEHEM MEroJa M3 DazoBOro Kiaccy, TO UepBhii CKphiBaer (3aMenger
HJIH 1IEPEDIPEIENIAer) METO/ KJIACCa POTUTENS o, YTobb! OBPDATHTECSE K
nociIeAHeMy, HepbXoauMo YKE3aTs COOTBETCTBYIONMI TpechuKe.

class Basis{
public:

void Print(){cout<<"Hello, world!"<<endl;}
};
class Inherit: public Basis{
public:

void Print(){

Basis;::Print();
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cout<<"How are youT7'"<<endl;
}
};
void main(}{
Inherit a;
a.Print();
¥
// Ha skpaxHe 6yleT BHBEIEH TOKCT
Hello, world!
How are you?

B obuem cryuae moboe nepeonpeienenne aMenn pyBKuaH 63 Oa-
30BOM0 KJIACCH, ABTOMATMYECKH CKPhLIBAET BOE OCTAJIBHBIE BEDCHM ITOH
GQYHEUHAR 0 AeaeT UX HeAOUTYIHbIME B [IPOM3BOLHOM KIACCE.

class Base{
public:
int f(){cout<<"Base::f"<<endl; return 1;}
int f(string str){cout<<str<<endl; return 1;}
void g {}
¥5
class Inl: public Base{
public:
void g(O{}
3
class In2: public Based{
public:
int f(){cout<<"In2::f"<<endl; return 2;}
3
class In3: public Base{
public:
void () {cout<<"In3::f"<<endl;}
};
class In4: public Base{
public:
int f(int){cout<<"In4::f"<<endl; return 4;}
};
void main(){
string s("abc");
Inl a;
int x=a.f{);
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a.f(s);

x=a.f(s);

In2 b;

x=b.£(); // Bempza! x=b.£(s);

Ind c;

c.f(); // memszs! x=c.£(); x=c.f(s);
Ind dj;

x=d.£(1); // meuwsm! x=d.f(); x=c.f(s);

Kpome kOHCTPYKTOP2 HE RACTeIyercs Jsa Buna hyHKuui: onepans
NPHCBAWBAHMS U JPY2XECTBEHABE (DYHKLUMAK, T.K. NOCICIHUE HE SBIISHOT-
€A METOJAMM KJlacca.

Ecig Hachenosanue ABiserca orkpeTey (Ko gocryna — public),
TO IOBOPAT, YTO KJIACC-TIOTOMOK SBIACICH DA3HOBMAHOCTLIO KJAACCa—
POAMTENA. 3TO O3HAMALT, UTO BE3le, Iie MOXKET ObiTh UCTOIL30BAH
obberT Ba30BOro Kaaccs (TP NPHCBAUBAHIHN, MEPeldte NAPAMeTPOB B
hyHKIHIO, BOZBpATE PE3y/IbTara M3 by HKIHHN ), BMECTO HEL'O MOKHD N0
CTaBILLD OOBEKT IPOU3BOAHOG KABCCa. Taruy 0Gpa30M, OCymEecTsiLi-
ercsi NpHHIUIT noxcraHoBku. OH paboTaeT W Jnd CCBLAOK, M TS yKa-
saresell (BMECTO CCbLIKM Wil yKazareys Ha ofbext Ga30BOI'0 Kiracca
MOMKHO MCHOJIb30BATE COOTBEICTIBEHHO CChLIKY WM YKA3aT€lh Ha 00b-
KT DPOM3BONHOND KIacea). BakHo NOMHUTH, 9TO OpH PaboTe ¢ Takum
YKAZATE/IEM OKASHIBATCA JOCTYITHEL TOMBKO IeMeHThl DA30B0Oro Kaac-
ca!

Ecim onpepenens! ABa Kiacca — Da30BwM Kirace Basis 1 nNpoussom-
Hbiit Inherit, T0 MOXKHO BbINOAHATE CASIYIONEE OpHCBAHBaHEe:

Basis bl,b2,*b3;

Inherit i1, 1i2,%i3;
bl=b2;

i1=1i2;

bil=il; //memssal! il=bi;
b3=&il; //aenssa! i3=&bl;

B nocaenpem cayvae prboTAeT UPHHOML MOACTAHOBKM: CIPABA OT
3HAKY [PUCBAMBaHUs 3adan 0DbeKkT HPOM3BONHOID KJAACCA, KOTOPbL
NIOACTABIACTCA HA MECTG apryMenTa Da3s0BOIO KIacco B OUEPaLHd TPH-
CBAMBARMA KiAacca~poauress. [peobpaioranne TUNOB 1P STOM IIPOAC-
xoaur asromarndecks. Caeuyer o6parnTh BHUMAHKE, Y10 KONUDYIOTCH
TOMRKO T OIS, KOTOPLIE YHACISA0BAELL 0T BA30BOI0 KJacca, Hponexo-
AW CRE3NQ.
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Ana Toro q1oder Heulo BOIMOKHO upnCBAMBarb 00bCKT BUIOBOID
wnacca OBerTY UPOU3EOIHONO, B KIACCE-NIOTOMKS HEODXOAMMO #ABHO
LEPeoUPEIeN TS COOTBETCTBYIIYIO OLUEPAIHIO NPHCRAHBARNTA, €8 11po-
TOTHIL MOMeT BEILIAACTD Tak:

Inherit& Inherit::operator=(const Basis &kt){
this->Base: :operator=(t);
return *this;

[Tpu 0TKPLITOM HACTEAOBAHME MOKHO HE 1yOJIMPOBATE /(DY HKECTBEH-
npte HYHKIUM, 1.K. JO OPUHUENY MO/CTAHOBKYA MOKHO NOMEIars ap-
UYMEHTBI IIPOM3BOAHOND KJIACCA HA MECTO L1apaMerpos 0a30BOrc Kiac-
ca. Hanpumep, et B DOIUTEIBCKOM KIACCE [TEPEONPLeIeIeHs Onepatus
BRIBOMA B [OTOK, TO 8 MOMKHO MPHMEHHTE K ODBeKTAM KIACCa-TTOTOMKE.

Ipy 3axpsrToM HALIELOBaHNE Bee (Kik0OY ocTyna — private) wieHs
6830800 K1ACCA CLAHOBATCH BAKPELLLIMM, TaKuM o0pasom, HporpamMma—
IIOJIBBOBS.TEJI}S MPOA3BONHOND K800 HE MMeeT JoCTyIE K d}yHKEHOHELT[h-
HOH 98011 KI1accs-POIMTEIH, H KIACC-—110TOMOK He MOMKET Dbllh HHTCp-
IPETHPOBAH KaK PA3SHOBKIHOCTEL 6a3080r0 Knacca. ITobbl Nomy1suTs 10-
CTYT K METOIAM POIMTETBEKOTO KIActa, UX HAA0 NpORyOJIHpORATD:

class Basis{
public:
void metodl () {}
void metod2(){}
15
class Inherit: private Basis{
public:
void metodl(){ Basis::metodl();}
void metod2(){ Basis::metod21();}
+H

MOMKHO B ABHOM BHIE OTKDBITH A0CTYIL K METOAaM DAa30B0I0 KAACCH,
MEHOAD3YH BUYTDY HPOHIBOAHOTD KACCA SUPEKTHBY using:

class Basis{
public:
void metodl (){}
void metod2(){}
3
class Inherit: private Basis{
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public:
using Basis::metod2l();
h

Ha nopakTuke BMECTO 3aKPBITOrO HACTIENOBAHH YAIIe BCeprO MO0 -
YT KOMIOZHIHIN KJACCOB (KOrga 0ObeXT 0IHOID KIAACCA CTAHOBMTCS
TI0TeM Py Toro).

Baumgnnoe macsesosanae (kouod moctyna — protected) ucnons-
3yercd B TOM CIYU4e, ecili HeoDXOIMMD CKPbITh QYHKUMIO HIH [epe-
MEHHYIO OT BHELIHUX Nojb3oBareneli, HO COXPAHNTL JAOCTYT K Hel 13
IIPOHBBD,ZIH:H}( KII4CCOBRB.

5.4 BupryansHbie METOIbL KIaCCOB

O,LULHM H3 CGMbIX BasHDbIX MEXAHU3IMOE HAIeJOBAHWHy HBJIACTCI
BO3MOKHOCTH H3MEHATH CBOlCTBa Bazosoro kiacca. OMeHs YACTO 1pH
CORJANRY TPOrpaMM TpebyeTes, MTODB] MORSIEHAE HEKOTOPRIX METOI0B
KIACCA-TIPEnKa OTNUYANNCh IS KIACCOB-MOTOMKOB. FaMeHuTs comep-
KaHHE MeToad GA30BOr0 KJIACta MOMHO, €11 COOTBETCTEYIOMMIT MCTOL
ofbapaey B Hém Kax supryaieunii. B C 1 — 910 menaerca npu noMomm
KJIKYEBOro Caopa virtual nepem 3aroioBKOM MeTona.

DTa BOIMOAHOCTL OBECIIEYMBALICH OCOREHHOCTAMMY MEXAHMIMA (O-
HOCTABJEHHA BRI30BA PYHKUME ¢ TEAOM ST0H QYEKINE — CEASUGTHIULA.
JIjist 0BpIMHBIX METOIOB CBH3EIBAHNME IIPOMCXOIUT HA ITAIIE TPAHCIIALITH
[0 BAIYCKA [IPOIPaMMBbl M HE3bIBAETCH DAHEHM MM cTRoTnuveckum. Tpy
HACJeN0BaHNK 0DLIYHOIO METOUA €U0 I0BEAECHME B K/ACCE-HACICIHHKE
HE MEHASTCH.

PaceMOTPEM UPUMED CTATHYECKO!D CBA3bIBAHMUSA:

¢lass Base{
public:

void metod(){cout<<"Hello!";}
¥;
class Inherit: public Base{
public:

void metod(){cout<<"Bye-bye!"}
};
void main(){

int x;

Base *b;
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cin>>x;

if(x==1) b=new Base;
else b=new Inherit;

b->metod() ;

Eiif onun npumep:

class Basef
protected:

int x;

public:

¥i

class Inherit: public Base{

Base (int _x){x=_x;}
void print(){cout<<x<<”
void metod(){x*=2;}

public:
Inherit(int _x):Base(_x){}

4

void metod () {x/=2;}

void main(){

Base b(10);
Inherit i(10);
b.metod();
b.print();
i.metod();
i.print();

Base *pointB;
pointB=kb;
pointB->metod();
pointB->print();
pointB=&i;
pointB->metod();
pointB->print();

TaK KaK Hi ITaie KOMUMIALANA HeNb3s NPeICKasaTs, Kakoil subop
BYVST LPOU3BEUEH B XOIE pabnIbl DPOTPaMMbl, TO KOMIITATOP A CBA-
ILIBAHMA BHIDEPET MeTO, BR30BOI0 KIACCA B COOTBETCIREMA C THIIOM YKi-
3ATeds, M Hepe3 yKasareilb b Merod IpoM3BOAHOIO KJArCd OKEMmKercd
Henoeryied. B wtore, o Bpems paborsl 0porpaMMmbl, HE3ABHCHMO O
SHAYLHUS [TEPEMEHHOR X, Beerga Oyrer spseseHo cnoso Hello!.

"3
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Tar Kak pbi3os METOML pointB->metod () ; HNPOMCXOMMT W3 BAZOBOTO
KJAACCE, TO POUPAMMA BRBEAET Ha IKPIH

20 &5 40 10

Jlta BUPTYAIBHBIX METOOE CBHIBIBAHHE NTPOHCXOANT B HHPOUECEE Bhl-
HOVIHEHMY NPOUPAM MbL, T.8. PEIIEHTE O TOM, KAKOH U3 Me1o40s By1er Bbi-
3BAH, HPUHUMALTCH MOCIE KOMIMAAILMA, 310 HASLIBALTCH O3 0HHM HJIM
dunamuneekusm ceassianuen. IScrn B UpeNpIAYINEM IpAMEpe CIeaTh
metod () BUPTYAbHRIM:

class Base{
protected:
int x;
public:
Base(int _x){x=_x;}
void print(){cout<<x<<" ";}
virtual void metod(){x*=2;}

}s
TO Ha KpaH Dyler BuBeIeHO:

20 5 40 2

&

Fenu s kacce ONPeneIsieTea BUPTYATBHBIT METO, TO B TAKOH Kiace
ABTOMATHYECKM J00ABAACTCH CKPBITLI WIEH-YKAATOIL HA, TabiuiLy
BUPTYIBHBEX (Py HICUETH, 8 TAKCOKE MEHEPUPYETCs CIEMHAILHBI KO, 1103
BOJAIOIMIA OCYIMECTBHTL BHBOP BUPTYAILHOIO METOMA, HOMXOAAIUEE0
s 0BLeKTA JAHHOIO THIIR, BO BPEMS pabOThl 1TPOrPAMMEL.

Ecim nexoropsii meron o6baBier B Ha30B0M KJIACCE KAK BHPTYAITh-
Hbl, TO METOJL € TEM K¢ HMEHEM, ¢ TAKHM K€ CIHHCKOM HAPAMETPOB
M TEM K€ BOIBPAMAEMbIM 3HAHEHAEM (METO/L ¢ TAKOH e CUIHATYPOIH),
NepeonpeiaenEHibi B MPOU3BOIHOM KIIACCe, aBTOMATHYECKH CTAHOBUTCS
BHpTYAbHbM. Kirouepoe ciiopo virtual apu ero OnucaHmy B KJIacce -
HOTOMKE Y¥2KE MOMKHO HE UCTIOMb30BAT.

Cymecrsyer pa BaOKHbIX UPABHIL PADOTH! ¢ BUPTYAIBHAEIMK METO-
JlaMu:

& BUPTYAJBHAA QYHKIMA MOZKET BLITh TOILKO METOMAOM KJACCA;

® BUPIYalbHbIM MOKED BbITh MOBOH METOA, KIIALEA KPOME KOHCTPY K-

TORA;
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® BUDTVAILHBIE METOAB HACIEAYIOTCH, T.€. [ePEeOUPEISNsTs X B
HPOU3BOJHOM KJjiacce rpefyercs TOIBKO HPH HEODXOIMMOCTH 3a-
JATH OTIIMMAIIIHECH JeHCTBUsA; NPABA JI0CTYIA HIMEHATE HeJL35;

® EBC/H BUPTYANBHBI METOM KAKEM—/TH00 00pasoM NEpeoHpeIeIsH B
KJIBCCE—TOTOMKE, OBBEK bl 3TOrD KJIALCa MOIYT NOJY YHTh JOCTYTI
K BUPTYANBHOMY MeToay Ga3’0BOI0 Kaacca ¢ NOMOMBH IpeduKea,
VKA3BIBAIDIIErO HA [PUHAUIEPKHOCTE COOTBETCIBYIOIIEMY KJIACCy
(unage 31071 npeduike HA3LIBACTCA ONEpaLuei J0CTyHa K obnacry
BUIMMOCTH);

® EC/M BHPTYAIBHBGL MET0OA He ObLI MepecnpelesiéH B IPOH3BOIHOM
KJacce, 1O IIpH €10 BBI30Be A 00BeKTa Toro Knacca dyaer upo-
MCXOIUTE ODpaITeHye K COOTBETCTBYIOIIEMY BHYIYAIIBHOMY METO-
Ay v3 BineKaiero no uepapxudeckol secrauie 6a30Boro xnacca,
B KOTOPOM OH OIpeNenéH;

® B [IPOM3BOIHOM K/ACCE HENb3A [IEPEDNPENeIATs METOT, OTIMYal0-
MAICsA OT BUPTYAIbHOIO Meroia 6a30BOro Knacea TONBKO THIIOM
BOZBPAINAEMOr0 SHAYeHHsA (IPH [OIBITKE ONUCATL TAKOH MeTom,
KOMIIIATOP BbLdaés owubKy);

® YJIEHOM NPOHU3BOAHONO KIACCA MOMKET OBITh METON ¢ HMEHEM, COB-
HAAAI0LHM C MMEHeM BHPTYaJIbHOI0 MeToag Ga30BOro Kiacca, HO
C ApYroH CHTHATYPOIR; B 9TOM CIy4ae OH DyIer ApyruM, He BEPTY-
aJIbHBIM METOIOM, COOTBETCTBYIOMMIE METON, K1acca—TIpenka byner
CKPBIT.

PaceMoTpuM NpUMep HCHO/Ab30BaHEA BUPTYANbHBIX METONOB POLH-

TEBCKOI'O KJACcca: '

class Baseq
public:
void £(){cout<<"Base::f()"<<endl;}
virtual void f(int i){cout<<"virtual Base::f(int)"<<endl;}
ks
class Inl: public Base{
public:
void f(){cout<<"Inl::f()"<<endl;}
void f£(int i){cout<<"virtual Inl::f(int)"<<endl;}
¥
class Inil: public Inil{

-

void main(){
Basze b;
Inl il;



Base *b_ptrl,*b_ptr2;
b_ptri=&b;
b_ptr2=&il;

b.£();

i1.£0);

b.£(1);

il.f(1);

//Ha sxpane:
//Base::f()

//Inl::£()

//virtual Base::f(int)
//virtual Inl::f(int)
b_ptri->f();
b_ptr2->£();

//Ha sKpaHe:
//Base::£()
b_ptri->f(1);
b_ptr2->£(1);

//va axpaue:
//virtual Base::f(int)
//virtual Inl::£(int)

PaceMOTPEeHHBIT IIPAMED 1ID3BOUHET CAEJIATH DI BadKIIbIX BbIBOJOB!

® eCITH BBI30B 0OBIHHOND HIH BHPTYAILHOIO METOIOB BENTONHACTCS ¢
HOMOLUBIO OMEPAIHHI ., TO BBI3hBALTCA METOH, COOTBETCTBYIOMErD
KJIACCA W UCTONb3OBANME BHUDLYAJNBHBIX METOJ0B HMYEM HE O1iiH-
qaeres 0T 0ObIMHLIN;

& ECIIH Bbi30B 06bIYHBIX, HE BUPTYAAbHbIX METONAOB BEIO/IHSARTCH Ye-
pE3 yKazaTelb C HCOWIL30BAHMEM ONEPAllMY ->>, TO BRI3LIBACTCA
METOH M3 KIACCA, COOTBETCIBVIOMEr0 THITY YKABATE;

® EUJH BBIZOB BHPLYAIbHBIY METOADE BEIIONHACLICH YEPEs Y KA3ATeb
¢ HCHOABR30BAHMEM OLEPaUXM —>, 10 BbI3UB MEIOUA 3dABUCHT O
pana 0OLeKTa, Ha KOTOPBbIl yKa3BIBAeTCH, a He Of THIR CaMOro
:{KBL&&TE.TL‘A', TAKWM 061}3;50?\5, BHpT}'&HbHHE METONB HYAMHALL, 2CJIH
BeAErCcA paboTa € YKa3ATeIAMH.

Koncrpykrop He Moxer Gbirh BHPTYAJBHBIM, T.K. OH BBISBIBAETCH
TOMBKO MPH CO3AAHME W 1IPY 9TOM, KOHEYHO JKe, H3BRCTEH THII CO3MABA-
EMOI0 O0beKTA.

B ominune o KOHUIRYKTOPY, JCCIRYKTOP MOMKEr Gbilb BUPTYAlb-
Hi1M. B('?.J'[t'—_‘:e TOrO, eciti B gaacee Oﬁ':b?[BI[eH.hl BRpTyB.J'TbI'IbIE METOMbL, TO
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1 JACCTPYKTOP JA0JUKeH Bbllh BUPTYATIbHEM, 9T0 HCODXOMUMO Il KOp-
PEKTHONO YHAYTOXenus 0ObeKTOB depes yxazareiw. Ecnu ykasarens
HMeer TN BABOBONG KilAcca, A HA CAMOM AEIe YKABHIBAEr Ha oDbekr
KJIACCA-TIOTOMEKS, TO [PU YHHYTOMXKEHHE TAKOro 00beKTa J40/keH ObITh
BBEI3BAH CHAMAIG ACCTPYKTOP NPOM3BOAHOL0 KIACCA, 4 3a1eM POINTE ] b~
CKOr0. DTO BOSMOACHO TOJNLKO B TOM (JIy4ae, ecld Jecrpyxrop 6yner
BUPTYAJIBHBIM.

5.5 AOGcTpakTHBIE METO/bI U KJIACCHI

Ecau npu onpeagneniny Ga3s0BOro Kiacca HeKOTOPLH Meron obbis-
7€H KAaK BUPTYAIBHLINA, TO OH JOJBKeH OHTH ONpenciién nomnobHo obsiv-
HEIM MeTonaM nubo ofnsipnen Kax obemparrinud, Wik 4aCThil, MeTo
NP NOMOMH criercukaropa =0:

virtual THI_BO3BpaljpeMoro_sHadeEds mMu_merona (apryMenTu)=0;

Kanace, copepxanmalt xora 6s1 0MH abCIpakTHBIi METOR, Ha3biBaeT-
csi abemparTmubim Kagccom, ADCTPAKTHBLIA KIACC MOMKET CIYKUTh TOJIb-
KO B KagecTse Gas’oporo pus Apyrux knaccon, O6bexT aberpakTHOro
KJIACCA CO3MATH HEBOIMOKHO, HO MOXKHO ONpEeNeiilh YKAZATEIb WIH
CCBLIKY Ha TaKOM knacc. B kjaccax, NpoHsBOIHBIX 0T aBCrpakTHOIO
KJIACCA, YHCTLIE METO/B J0/DKHEl ObiTh CIPENEICHEL MO0 BHOBL 00b-
SBJEHBI KaKk afcTrpasTHbie, €C/14 SBHO ONPE/IETeHbl He BCE METObl, TO
KJIACC—TIOTOMOK TOzke Byner aberpakTHeIM. ABCTpakTHBIN KJIace He MO-
#er GBITh THIOM APrYMEHTa B METOJAE H THIOM BO3BPALIAEMOro 3Ha-
yenus. Bee MeToapr abeTpakTHOrO KJ1acca, KpoMe JAeCIPyKTopa, Moryr
BLI3BIBATL YHCTBIE METOABI CBOCO Kaacca. 3 91oM ciayyae B IPOM3BOi-
HOM Knacce ByAyT BhI3BaHBL COOTBETCTBYIOMIUE [1EPEOIPEALIEHHBIe Me-
TOAbl. ABCTPAKTHBIE KJACCH TPEIHAIHAYEHD! J4Jid IPeACTaBIenus ob-
UIMX [OHATHH, KOTOPbIE NPEICTOAT KOHKPETU3HPOBATE B NPOU3BOIHELX
KJTACCRX.

Bomnpockl 1 ynpakHeHMs QUi CAMOIIPOBEDKH

1) Hacieayrores iy mMeroaps: Da30BOI0 KIACCE HOTOMKIMH IPOH3BO/L-
HOro xiacea?

2) Kax pasznnuaiorcst Meromsl 6a30BOr0 U MPOM3BOIHONO KIACCOB, eC-
JIM MX MMBHA COBLAIAITT

3) Yem ORIMYABTCH MEXAHM3AM paboThl BUPTYALBHOLO METOAA OT
0bbraHOro?
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[Ipuirozxenne
Cozganne rpapuaecKux IMpuioKeHUMN
¢ ucnoJgp3osanuem oubiamnorekn QT

QT npexcrapaser coBolt KOMITEKCHYIO paboUuyYEd CPELy, OpenHa-
IHAMEHHYIO 18 co3ianns Ha C + 1 mexmnardopMeHHbIX TTPHIOXKE-
HUI € rpacdhuyecknM NOAL30BATEIBCKHM HHTepOeiicen (graphical user
interface GUI). Cnastbiv JOCTOHHCTBOM #ABIAEICs L0, 410 3Ta (PeIa
pa3paborku JafT BU3MOMHOCTH MOCTPOSHUSA M KOMIIANSOHA LPHIOKE-
HEit B 0060l DHePALHOHHOI cHCTEeMe,

Boepesie ¢pencrsa paspatorss QT cranu uspecrabl O6MIECTBEHHO-
crn B Mae 1995 roga. QT Gpura paspaborana Hoprexxiavin XaappapioM
Hopaom v Afipukom HetimE—IHrom — MCHOJIHATEIbHBIM IHPEKTODOM i
upesngentom xoMuamay « Trolltechs.

Ilepsoe nmpuaozkeraue

Pacemorpusm npumep mpocTeliiuero NPHIOKEHHsT ¢ NHCIOIL30BaNHeM
Bubiuorern QT:

#include<(Application>

#include<QLabel>

int main(int arge,char *argv[]){
QApplication applarge ,axgv);
QLabel label('"Hello!");
label.show()
return app.exec();

B nepebix IByx CIDOKax B LPOTRAMMY BRIOHAOTCH 331 0J0BOTHbIE
baisl, KOTOPBIC HO3BOJAIOT HCAOBIOBATE COOTBETCTBYIONIHAE KITACCH]
— QApplication u QLabel. [Lis npuMenenuas B nporparMme gaacea 616~
anorery QT neobxomuMo NOAKIIOYNTS 3A00I0B0MHEN Qali, colepka-
UIHi OHPEISTeHEE 3TOTO KI40CA, UMA haiina coBNasfaeT ¢ HMeHeM KJIac-
caL.

B tepeolt crpore dyuxupu main cozpaBren 00LEKT app wARCCA
QApplication. B ero KOHCTPYKTOpe HEoDXOZMMO YK&3aTb B KaUeCTBe
[APAMETPOB Apry MEHTHl KOMapasoil crpokn. B cneayoweil crpoxe co-
30a810H TEKCTOBas) MeTKa — obnexr xinacca QLabel. Joboilt suzyadin-
Hbtit 06LeKT rpaduyeckoro unrepdeiica BasniBaeTes BuzkeTom (widget
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or window gadget). B repmunonorun Windows sBuiukerst Hasbisaores
HIEMEHTAMH yIPAaBNeHWA. KPDM& METKH, BHILKETAMM ABIAKTCH, HATTPHA-
MEp, KHOMKY, MEHH), IAHEb UHCTPYMEHTOB, N0J0Ckl IPOKPYTKH, Deryti-
KH. BH,ZI,)KE’I.‘E!.MM ABAKYICH TAKME DKHO [TPHIOMEeHHT H OKHO JHalora.,
Kpome toro, QT yerpoesa rak, 910 110008 BUIDKET MOXKE: BBITL OK-
HOM MNPHIOMKEHUs, B DACCMATPHBASMOM [PUMEDE OKHOM NDUIIOMKEHHUS
CAYXHUT MeTka label.

B wienyioweil ¢rpoxe BeIsbBag e Meroa show (), KOTophiit aenaer
METKY BHIMMOMT, Bee BHIOKeTHI CO31a10TC HEBHIMMbBIMH U TAKUM 00pa-
30M UX MOYKHO HACTPOUTE, He JOMYCKAas MepIAHUA IKDAaHA.

B nocligaseii crpoke 1porpaMma IpouMexOiUT HEPEaaYa Y Ipas/eHnd
HpwioKenno app. Merog exec () paGoragr Tak, wi0 IpU 9T0M IPOrpaM-
M4, IEPEXOAHT B LAK/ 00paborky CoBhITuil, L.e. HUET 0T NOJb30BaTeT
HAKATHS KHOMKH MBILIH MM KJABHATYPbL

H10o0er nony4uts ucHoaHaeMeli dain.exe, Heodxomumo B miobom
TEKCTOBOM DEIAKTOPE CO30ATH hailyl ¢ nporpaMMoil ¢ pacmHpeHHeM
cpp, Hanpumep hello. cpp, NOMECTHTHL 8ro B OTHEABHY 0 JHPEKTOPHIO,
HAIPHMEP, ¢ TeM ke umerem hello, a 3aTeM BLIIOJHUTD KOMAHIbBL

e gmake -project — AIA CO3NAaHMS NPOEKIa, uMA npoexra Gyzer
COBIEIATH C MMEHEM JHPEKTOPHH, el HeobXoIIMO JaTh MPosK-
TY JAPYTOe UM#H, TO (HEAYeT YKazalb K109 ~0 U UM [POeKTa —
qmake -project -o app.pro hello.cpp

e gmake -makefile hello.pro — jis co3manus make-chaiina;

» mingw32-make -f Makefile.Debug — [/id OTVIALKY HPOIPAMMBIL,
urdopmanus 06 ownbkax Gyler BoiBeneH Ha SKPaH B 1eKCIOBOM
pexume; ;

» mingw32-make -f Makefile.Release -— MOC/E HCTIPABJIEHHS
BCex omuboK IS COBIaHMA MCmoTHsIeMoro (haiina, KoTopsii byaer
HOMEEH B AJMPEKTOpHIO release,

Aas yipoiesns paboTsl MOKHO C035aTh KOMaHIHBL daiul, Hnanpu-

mep build.cmd:

gmake ~project

gmake -makefile hello.pro
mingw32-make -f Makefile.Debug
mingw32-make -f Makefile.Release
pause

ITpu 3anycke HEKOTOPBIE CTPOKH MOACHO JaKOMMEHTADUTE:

rem mingw32-make -f Makefile.Debug
rem mingw32-make -f Makefile.Release

fi



Paccmotpuy npocreiinm mpaMep B3auMOAeHCIBIS C MOAb30BATE-
Hem:

#include<{Application>
#include<{PushButton>
int main(int argc,char *argyv[]1){
QApplication app(argc,argv);
QPushButton button("Quit");
Q0bject: : connect (¥button, SIGNAL (clicked()),
&app,SLOT(quit()));
button.show() ;
return app.exec();

Mpuioykenne 1pe/icTaBiser cofol KHOIKY, KOTOPYIO HOJIb30BATEIh
MOZKET H&KATH, M TOI'NA HNPHIOKCHME 3aKoH4uT ¢Bo pabory. Buecro
obbexra Kiacca QLabel 8 KAMECTBE [UABHOIO BHAKETE, BbICLYILEAET O0b-
ekt Knacca QPushButton — kHomxa. B nporpaMmmy so6asmasercs Ko,
ObecreyrBALIMI PeAKIIE) NMPWICGKEHHA HA JIEHCTBHE MOJIb30BATEIS
(Haskarue 310H KHONKY).

Ipu GUI-nporpaMMipoBaiig YacTo HeobXoauMo coobmars OmHuM
JIeMeHTaM 00 U3IMEHEeHMH JDYIHMX 3JEeMEHTOB yipasieHdus. Bonee 0605-
IMEHHO MOMHO CKARATH, YT0 HYXKHO 0DECNevHTs CBA3L MEXKIY ODBeKTa-
MH JHOOBIX BUIOB.

Haa cegzbBaaMA. cOORITHN, TPOMCXOIAMX ¢ O0bLEKTAMH, U QYHK-
[H#, NPEeHASHAYEHHBIX Jd 00paborku srux cobbirufi, B Bubamoreke
Qt ucnone3yercs MexaHu3M curHaloB u caoroe. Curnan — 310 coobue-
HHE O TOM, 910 [IPOH30IUI0 KaKoe-1ubo cobprrre, HANPHMED, HAKATHC
Ha KHOUKY MM Buibop nyaxTa MeHID. Bes urdopMatus o cobwiTig co-
XPAHSRTCH B HOASX 9K3EMITISPA COOTBETCTEYIOMEro Kiacca. Y CHTHATA
eCTh HCTOYHUK (HANDUMED, KHOIKA) ¥ puEMHUK (O6herT, Meroj KOTo-
poro Gyner obpabarbmars 310 cobbreue). Caor — 310 cama QYHKIHS-
obpaborunk cobpirna. Cpasb MEXIY BCEMH YeTHIPEMS [EPEYHCIEHHbI-
MEH 3JIEMEHTEMH 38J28I05 ¢ [IOMOLIBIO METOAd connect (COSqMHMTD).
s oupeneiesns CMIHAJI8 ¥ CJIOTA MCHONL3YIOTC Makpocsl SIGNAL
n SLOT.

B paccmarpusaeMoMm HpMMeEpE HCTOMHWKOM CHTHAMA SABISETCH
KHOIKA, NpU €8 HaMATHR DEHEPHPYELCH PEIOUPEAeiEHHbI CUIrHAN
clicked (), omucanusit 8 ximacce QPushButton. [puéMpumroM aeaser-
e 0OBEKT app — HpHIOKeHue, mero quit() koroporo Byaer BeI3BaH
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B OTBET HA CHI'HSJI HAMKALHS KHOIKH, i UMEHHO, pabula LIpHIoMKeHH
Oyaer 3apeplucHa.

Bumxkerst QQf MMEIOT MHOMKECTBO LPEJAOUDEIETIeHHBIX CHIHAJIOB, HO
BCELIA MOMKHO COBIATH X MOOKJIACCH, YT00LT 10DABUTS CBOH CUIHABL.
Bumprers: Qb UMEIOT TAKAE MHOKECTBO OPEIOIPEISJEHILIX CIOTOB, HO
MOZKHO CO3IABATH NOMKNACCHL BU/JKETOB H 100ABIATE CBOM CHOTLL T8
TOr0, $TO0BI 0BPADATEIBATE HOCTY IAIME CHIHAILL.

Hepapxusa xnaccos

Ocropnoii knace — Qt, On apiusercs Baz0BbpIM s MHOTHX KJac-
coB. Hampuwmep, QU0bject(ocHoBa a8 cO3AaEus ODBEKTHRIX MOJE-
nett), QWidget (Gazoemif kimace aust Bex oObexTOB HHTEpdeiica),
QPainter(airs puCOBAHHA HA BHIKEIAX M ADYIHX YCTPOHCIBAX PHCO-
HAHHH).

Ipsambivu nacaeaaukamu QUbject sisisiorea QApplication (kiace,
coykaumi mia cozganust u nacrpoikn GUI-upuwioxenus), Qlayout
(BasOBBIN KITACC AT MEHETKEPOB KOMIOHOBKH).

Knace QObject — 310 OCHOBHOH KJIACC, ¢ KOTOPOIQ BCE HAYHHA-
ercia. Bo-nepsrix, MHorue xmaccel tubnrorexu QT #BAAKTCE €O 10-
TOMKAME, BO-BTOPbIX, O4€Hb YACTO B NPHIOKEHHN CO3IAKLCH KILACCHI—
HACHCAHUKY, T.K., HAUIPUMED, €CAH KJARCC JO//KeH HMETh CHrHAJBL M
CJIOTEL, TO OH 00A3aTeNbHO n0mkeH Bprh noroMxom (0bject. Creny-
€T 3aMEeTHTE, 9T0 HPH MHOMKECTBEHHOM HACISIOBSHHN POABKG GAHH U3
DA30BLIX KJIACCOB MOXKET DbITh HOTOMKOM miay camum Q0bject, a npu.
HEPEHHCACHHE POLUTENRH 5T0T KIace HeobX0MuMO 3aIHCLIBATE NEPBEIM.

Kaace QApplication sisisercs ocrosoit sioboro GUI-upuioskenust,
OBbEKT I10ro KIACCa CO3AABTICSH B NPUIOKeHuy 0Bs13arelbH0 B euH-
CTBEHHOM 3K3eMILIApe. 3azmateit aroro obbexTa HBISETCH MOJY9eHne
COBBITHIT KNABUATYPEL, TARMEPA. MBIITH, OHEPATHOHHON CUCTEMbI BOOD-
e, BhICHWIKA COOBITHH K SJEMERTAM YUDABISHIS, AHAJIH3 APTYMEHTOR
KOMAHJIHOH CTPOKH, HHULMAITM3A1H HEKOTOPBIX HACTPOeK paboTh! IIpH-
aorkenus (cruis, nsera u ). OObexr gocryuen s 000 MOMENT pa-
BOTBI [IPHIOMKEHUS, A CPOK MK3H HTOP0 OFBEKTa COOTBETCTBYET KOHILY
pPabOTHL BCErD TPUIOKEHH.

[psivenn Hacsequukavu QWidget sBasorea (Button (Gasoswiii
RJACC OJIA CO3AAHMSA PASIHYHBIX K_HOU.DK._. Hanpumep, erd HacIeqHHK
— QDPushButton), QDPialog (Dasobpifl kiace s JMAIOPOBBEIX OKOMH,
€r0o HACTENHUKOM, B HACTHOCTH, Apma0Tes JFountDialog — ClraHzapT-
HbI auagor aist BpbOpa mapamMeTpos Tekerd, QMessageBox — auagor



€ KOPOTKHM COODIIEHMEM, THKIOIPAMMOINT B HEKOTOPBIMH KHOITKAMHA ),
QMainWindow (KAace raaBHONG OKHE [IPATONKCHI).

Hepapxus 06beKTOB

B QT cymwecrByer BOIMOMKHOCTL CO3[ABATH HEPApxii OOLeKTOR
OpOIPaMMbl, €CIH OHHM ABJSAKICL HaCHelHuKamu kKaacca (0bject.
OauH M3 KOHCTPYKTOPOB ITOTO KIACCA HMEeT JIBa HapaMeTpa:
Q0bject(Q0bject* pobj=0,const char* pszName=0).Ilepsbiii napa-
MEID — YKAJATEIb HA OObEKI—IIPELOK, EC/IH OH OTCYTCIBYET Wil pased
HYJII0, TO O0BEKT SBAACICH BePUHHOHi nepapxuy. Obbekr-npenok 3ana-
BTCa OMMH pa3 npH cozzanny ofbekTa 1 Hombiue He Mersercs. Brapofi
napaMerp — MMs# ODBeKTa, KOTOPoe MOMKET BLITh MOJIE3HO TP OTILATKe
nporpammbl. CozaaHne mepapxuu ObeKTOR 1I0JE3HO IS YIPOULEHHA
paboThl ¢ AMHAMUYECKHM BLLIETEHHUEM [1aMATH, T.K. NPH YHHUTOKEHHHY
0OBEKTA-TIPEIKE BCE OUBEKTLI-IOTOMKHA YHUUTOMKAIOLCH ABTOMATHIC-
exu, He Tpebysl Or NPOrpaMMUCTA. HAIKCAHIA COOTBETCTBYIONIErO KOAA,
ITo sToii npuinHe GOIBIIMHECTBO O0LEKTOB B NPOrPaMMax, HAITHCAHHBIX
Ha OT, cO3MA0TCA JUHAMMIECKH C IOMOIIBIO yKa3aTeneii.

MexaHu3M CHATHAJIOB @ CJOTOB

uteMenTh! MpadHyeckoro nurepdeica onpenanéHnbM obpasom pea-
PHPYIOT Ha JefCTENS MOJIb30BaTeNsH 1 IOChUIAIOT coobmennsn. B npuic-
enuy neobxopumo obeclieun s CBA3h MEXKAY ero anemenramu. Bomee
CTAPBI® MHCTPYMEHTAPHM 0BECIEUNBAIOT NOJOBHYIO CB3H G HOMOMBI0
OT3bIBOB. D10 KoHuenuus hyHKEi 06paTHOrO BEI30BA, UPH KOTOpOI
OT3BIB OCYINECTRISMETCH C NOMOILH 0DPATHOID BLI30BA, — YKA3ATe/Is Ha
bynruio. Ecom neobxomumo, urobsr dhyHiums 00paboTkH yBeioMIIsLIa
0 HEKOTOPOM CODLIIMM, TO el [epelaéTes YKasarenb na Jpyryto dhyui-
o (or3bis). Pyrkips o6paborky BL3OBET hYHKIHIO OT3LIBA, KOLIA
310 Hyaer ymectHo. Or3biBEI MMEIT ABA (DYHIAMEHTAIEHBIX HEXOCTAT-
Ka: BO-TIEPBBIX, HEMTh3: MPOBEPHTE, UYTO (OYHKIHA 00paboTKH BHI3RIBAET
OT3BIB C NPABH/JIbHBIMHA ADIYMEHTAMH, BO-BTOPBIX, OT3bIB KECTKO CBS-
3aH ¢ pyukuueit 06paboTke, T.K. hyHruEs 00paboTKH 10/KHA 3HATH,
KaKOH O13BIE BbI3LIBATE.

Henocrarcom seeika C i+ asigercs 10, Y10 OH HIHATATIGHO He Bbi
UPEIHASHAMEH 1151 HAITHCAHKA NOUBL30BATENBCKOro HETepdefica, noyro-
MY B HéM Her yNOBHBIX CPRICT JIS COBIAHMA CBH3EH MEXK Y JleMeHTa-
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mu. Tlosromy mobas Bubimoreka, pemawwasn >1y upobaemy, JO/DKHA
CO3LaBATH JONOJHMTENBHBIE CPEHCTBA.

B Gubsmorexe QU A CBA3LIBAHILA CODLITUHN, IPOMCKOIALIMX ¢ 00b-
PRTAMH, K (DYHKIHHE, IPEIHASHAMEHHBIX Juis 06paboTKy 31X COBBITHH,
HCTIONB3YETCsE MEXAHM3M CHTHAIOB H CIOTOB, CHEUHAJLHBIX METONOR
kuiaccos. Ipobiema paciiupedna s3sika C- + peuesa B QT ¢ oMo
crenuansHoro apenpoueccopa MOC (Meta Object Compiler) — meraotn-
EKTHOIO KOMIHISATOPA. B KajJoM Knacce, rjie ecrb CUIHALL B CJIOTbL,
Aojsen DBITh yKasaHd crendanbeeii Makpoc Q_0BJECT. [lpenpoueccop
MOC amanmu3upyeT KIacChl Ha, HATMYHE 3T0r0 Makpoca B MX oupezele-
HUAH W BHEJPsIET B OTJENBHBIN (hain BCH neobXOIMMYIO [OMOIHRTE b-
Hy10 uHGOpMaiEto. TIponece nporcxouuT aBTOMATHYECKH, HE Tpedys
BMEIIATENBCTBEA, PA3pabOTHMKA NPHIOKEHUH, HEODXOAMMO JIHIIb 3HATH
HECKOJILKO [IPABIIL 115 3P (HEKTUBHOIO MCI0JIL30BANIN CAPHAIIOB U CJI0-
TOB:

& KOKOBI KAACE, B KOTOPOM JOJGKHE! BBITE CHPHAIELT M CHIOTLY, TOJ-

Ken bprrh HacHenHnkoM Kiracea Q0bject;

e nvakpoc _DBJECT, moJisen paciojlararbea B CAMOM Hadale onpe-
JeJleHus KJiacca cpasy nocie orkpsisaomelt ckobkn (obbraxo B
OTHENBHON CTPOKE);

® [aOplil Kilace, yHacleaopaHell oT Q0bject, MOKET COUepKarb
moboe KOMHIECTBO CHIHAJIOB H CIIOTOB;

® CHIHAI MOMKET MMETh MHOMKECTBO ApryMEHTOB JI08010 THIIA;

® OUMH CHCHAN MOMSHO COSQMHATL C JuoObIM KOIHYECTBOM CJIOTOB,
[pY [EHEPALMH CHIHANL NOCTYIMT KO BCEM COCMMHEHHLIM C HUM
CAOTAM;

& CUOT MOMET IPUHUMATH COOBINEHMS 0T MHOMMX CHTHAJIOB PA3HbIX
0OBEKTOB;

® OOMH CHIHAJ MOMET COBNMHATBCS C ADYIUMM CHUHAJIOM;

e JUIH YCHENIHOTO COEMHMHEHHS CMIHAJZ CO CJAOTOM UX HapaMerpbl
AQJDKHBL OBITH OUMHAKOBbLL M 3AJABATLCA B OLHOM H TOM e 10-
PHOKe, HO ¥V CHIHALR MOKeT OBITH GOUbLLIe NAPaMeTpos, B 9TOM
CIYHae JOMOIHHTEIBHBLIe TADAMETDEI HCHOPUPYIOTCS;

® NPY YHUSTOXEHUM OOBEKTa BCE CBST3M ABTOMATHYECKH YHHYTOXKE-
KOTCH}

e CBH3h MEXMULY CUIHAJIOM ¥ CJIOTOM MOXMHO a8HHYJIHPOBATSH [PUHY-
JUTENBHO € noMoupio dhydkiun disconnect.

CymecrBeHsbIM HEAOCTATKOM MEXaHM3Ma CBA3H SBJISETCH 10, Y10

HE LPOMBBOARTCA LPOBEPKH HA COBMECTHMOCTh COEMHAEMbIX CHUHAIA
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M OCIOTZ M 0 HAJNMYMA HX B COOTBETCTBYIOUIMX Kiaaccax. Takoro poga
OUIHOKI BBEIBIAIOTCA TOJLEKD HOGIe Ral]y(:isa- HPHITOMKCHHA.

Ka yKe YIOMUHAJIOCH PAHEE, Y CHIHANS €CTh MCTOMHUK (HANDUMED,
KHOIKa) 1 IpHéMEMK (00bekt, Meron Koroporo Dyger ofpabarsiBarh
310 coberrue). Caor - 910 cava Gyukuus-obpaborank cobsirus. Cessb
MEKJLY BCEMH HETHIPbMA NEPEUACACHHBIMA DJIEMEHTAME 3828TCA ¢ 10~
MOIIBE) METO/A connect (COSUHENTD):

bool (0bject::comnect (

const QObject *sender, // McTousmk coburus.

const char *sigpal, // Cemreamn.

const Q0bject *receiver, // Q6beRT-NpHEMENK CHUTCHATA .
const char *method, // byrxnug-o6paborHK.

(t: :ConnectionType type = Qt::AutoConnection

) const

Ieppuiéi napamerp sender — yKa3areib Ha 00bEKT, BBEICLLIAIOIIHEL
curtan. Bropoit napaverp signal — CurHad, € KOTOPBIM OCYIIECTR-
aserca coepmienve. Tpororvn (MMsi 4 ApryMeHThI) Meroia- CHrHail
JOJKeH BBiTh 3aK/L0YEH B CHENMaibHOM Makpoce SIGNAL. Ilapamerp
receiver— yxazarenb Ha 00BLEKT, B KOTOPOM €CTh CJOT Aas obpa-
oty curdgana. A method — 5TOT CIOT, €r0 MPOTOTHI JOMKEH DRITH
sakmo4eér B makpoce SLOT. Tlocoeamuft napamerp onpeuensier pe-
sxum obpaborku: Qt: :DirectConnection — cobpirie obpabarsipaer-
o cpasy: Qt::QueunedConnection — cobeiTye cTaBuTea B 0BUIYIO OYe-
peas U Oyzer 0DpafolaHd TOABKO IIOCHE BCeX COODIIeHHI, yXKe hMe-
oMXCH B 3708 ouepeay; (t::AutoConnection — e MCTOYMHUK CO-
ObITHs HAXOAWICH B 'TOM K UOTOKE, 910 ¥ upuémank, 1o Gyuer uc-
HOML30BAH peykum Qt::DirectConnection, B HNPOTHBHOM CIy4ae —
Qt: :QueuedConnection. 3701 HAPAMETD MOKHO HE YKASBIBATH, KOMIIH-
JIHTOP ABTOMATHYECKH OUPEICHUT 04ePEIHOCTb OBPAbOTKH CHIHAJIOB,

Hrober cosiarh COSmuHEHHE, HeODXOmMMOEe Ml DPeICHHA OCTaB-
NEHHON 3AJAYM, HAJAO BHATH, KAKMe CHMHANLL M CJIOTH YK€ eCTh B
uenonb3yemsix obsekrax. Harnprvep, ecim Heobxonumo, 410661 TeKCTO-
Basl Merka label (sx3emiump wiacca (Label) orobpasKaia No3pupio
HOJIOCH! OPOKPYTKA scrollBar (sK3eMiuap kaacca JScrollBar), ro
RaK CO3MATH CBARL, MOMHD YVIHATH, UGPELTHB]HHCI) K JOKYMEeHTAIIHH. B
aokyMerTanum Ha bubanoreky Ot (oTkpeie doc/html/index.html wiu
nporpaMMy assistant) HaxoamM, 4TO B Khacce (QAbstractSliider,
NOTOMKOM — KOLOpOro sdpaaelca QScrollBar, onpeagiéH  CHIHAD
void QAbstractSiider::valueChanged ( int value ). onosBewa-
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oMt 00 MIMEHEHHY  HOROMEHHS 110M3YHKA [MOA0CH  HPOKPYTKH.
Hanee B onucadun Kascea QLabel HAXOAMM, 4970 HIMEHPHHE TeKCIa
HALIMMACKH UPOM3BOIATCH C nomouipio hyuxupy setText (crpoka) wiau
setNun(uzcno). Torja BLB3OB METOJA CONNECt JOJOKEH BbINISAETL
CIENYIOWUM 0OPA3ONM:

Q0bject: :connect (

scrollBar, // VicTourvK COBHTHS.
SIGNAL(valueChanged(int)), // Curaau.

label, // 06BerT-IPHEMHMK CHIHANA.
SLOT( setNum(int) ) ); // ®yssmaa-obpaborwmx.

3amernM, 4T0 NAPAMETPaMH CUIHANE M CIOTA SBIAIOTCHE THIIbL, & HE
nepemensble. Ipr BoliionHesun TporpaMmbl sHANCHUeM =10 napaverpa
CUIOTH, CTAHOBMTCSH 3HAMEHHE i-r'0 NAPAMETpa CHIHAJA.

Eeay B30 npoucxogur w3 Kaacca-norovga Q0bject, 10 coorper-
creyiomuit npedmre nepes, connect MOXHO HE yraspzars., B tom ciy-

AL, eCHM CIOT COACPIKMICH B KIACCE, B KOTOPOM UPOHEXOINT COSIM-
HEHWe, T0 TPeThbHM lapaMerpom Gyer yKazaTe)s Ha TeKy it Oﬁ’hPKT
this, npuuém 3TOT IapaMerp MOMKHO OiyCTHTb,

O¥eHb BAXKITBIM ABJIHETCH TO, YT COSTHHACMbIE 00BEKTLL HE 32BUCHT
OPYT OF APYL& H; COOTBETCTBCHHO, MOL'YT BLITb PEAIMIOBANLL OTISNBHO,
Ofybext, BHICEITAOIMAN CHPHATBL, MOMXET He 3abDOIHTHCH, K10 ¥ KAK MX
upuHumaer v obpabarsisaer, u naobopor. Takam 00Pa3OM, HPOIPAMMY
JIEPKO pa3bnie Ha HE3ABMCHMMEIE T9CTH, KOTOpLIe pa3padarsBaorcs or-
AEABHO, & [OTOM OYEHb 1POCLO COBIMHAIYICA € HOMOIMbK) MEXAHM3MA
CHPHAIOB M 0108, Ecim Kakofi-uubyiis KOMIIOHEHT B NPOBKTE yorape-
€1, TO IO 3AMEHA ITPON30WAET HESAMETHO JJIH APYIMX HIEMEHTOB IIPO-
UPAMMBI, T.K. UMEHA CHIHALOB U CJIOTOR, 4 TAIKGKE CBA3IL MENJLY HUMM
COXPAHATCH HEHIMEHEbLIMM.

Curaajs! OnpesgiIsuiores B KIACCe, UK 1 ODLIMHBIC METOLBL, TOJILKO
Be3 peanuzanpd. C TOUKM 3peHrA NPOIDAMMECTE, OHY BBICJISIAT KAK
MPOTOTHIT METOIA, COALPKALMICS B 3ar0n0BoHOM dOaiie onpeagienis
witacca. Boio gaibhefinyio pabory 0 peaiusaupn Koua 3Tux Merouos Ge-
PET Ha cebs MOC. CurHaspt He BO3BPANIAIOT HEKAKIX SHAMEHUH, MO3TOMY
Hepes nMeneM CurHala seerna crapites void’. Curdan HeoGszareibHo
COSTUAATE CO CHOTOM, GCJIN COSMMHEHWS He HPOHIOULAO, TO OH MPOCTO
He Gyner obpaboran.

OBBIMHO B MPOrPaMMe UCIOMb3YIOTCH CTAHIADTHLIE CHIHANLL, HO ec-
JIH TpeByeTed OUPEALInTL CODCTBEHHBIE, 10 UX HALO ODLABKIEL B pasiene
gignals. Burerath CHUHAN MOAKHO C NOMOLLI KIOTEBOro Ciopa emit.
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CUPHANDBL BBICHLIAKTCS W3 KIACCA, K()’].Y)T(Jph.lﬁ MY COMCPRHT. Harme ree-
MO G 310 HPOHCXOAM ] B MEDPOLEX ITOr0 KiIacca:

class Myclass : public QDbject {
Q.0BJECT
signals:
void mySignal();
public:
void sendSignal()(
emit mySignal();
}

Cursaipl MOCYT HEpPeIABaTh HHGOPMAIHIO B IapaMerpe:

class Myclass : public Q0bject {
Q_DBJECT
signals:
void mySignal(const QStringk);
public:
void sendSignal()(
emit mySignal ("Information") ;
¥

Cu10TBL — 310 METOJIbL, KOTOPSIC MPHCORIMHIIONCH K CHrHataM. Cum-
TAKCUYECKH OHM #BJSTIOLCH OObIYHBEIMW METOLAMM KJa0ta, HO UX Ha-
[0 OIPenS/siTy B OTASILHOM paszene slots, yKasbisas crocod JocTy-
ma, HanpuMep, public slots nuu private slots. Cuorbt MoryT Beirh
supTyansHsivu. Ho 5 cnorax pesmssa 3a1aBaTh TAPAMETpPhl U0 yMOIYa-
Hui0. BHYTpH ci0Ta ¢ moMosn MeToaa sender () MOMKHO OnpeieinTs,
HA CHUHAN KaKOro 06beKTda BhISBAH CIOT. DTOT METO BO3BPAIIALT YKa-
3arent Ha 0bbexr Tuna Q0bject, Hanpumep:

class MyClass : public QObject {
Q..OBJECT
public slots:
void mySlot (O {
cout<<sender () ->name()<<endl;

>
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B 910M npuMepe ByJeT BbIBEIORO HA IKPAH HMS OBheKTa, KOTophIi
LoCHal UBPAbATLIBARMBIT CHI'HAILL
[Ipupeném raiose npuMep, B KOTOPOM COUTHHIICTCH 1B CHIHANL:

class MyClass : public QObject {
(_0BJECT
signals:
void mySignal();
public:
void myMetod () {
connect (pSender ,SIGNAL (signalSender()) ,
SIGNAL (mySignal ()));
}

B upumepe curnan signalSender () A00eH CONEPKATHUH B KIBCCE,
1a 06BLEIT KOTOPOrY yYKadbisaer pSender.

pﬂ.{.’.(fMUTpl-lM HPHUMED HCNOJTBIOBAHHY CHIHLIOR W CAOTOA. Cﬁ:ﬂ],a,,lul}l
LPHIOKEHEE, B KOTOPOM COBIAICA KHOIKL HAMKaTHA M HAJIHCh, 1=
PAKAIOUIAA TEKYILEE COCTOAHEE CUCIYMKR, NPH HAMKNTHY HA KHOMKY
CHETHHK YBEIMYHEBACTCA Ha enmamuy. Doim cocTosimre cuSTuHEa ao-
CTHTEET JecaTH, IpamKenue zasepuagr pabory, s s1oro onuuem
KIACC «CYETYHEY, OFBERT KOTOPOID Byaer 'eHepHPOBATE ONMH CHIHAM
1IpH yBOIMYCHHM 3HAYCHUH CHETHHKA M APYIOH CHIHAJ HPH A0CTHMKE-
itk 1M 3Hadenud 10, Yrobe obecueqnth PELICHIE 30027H, B OCHOBHOI
chyHKIMH IPOIPAMMEL main CO3MAMMM HCOBXDIMMBIC CBH3M MEHLY O0b-
BRTAMH TPAIOHKEHNH, (l‘!’é"l"llﬁ(:l, KHOMKH B HAIMTACH.

Cuauany CORRMM  KAE I oprasdsauud  paboTbl CuBrvauka
Counter. ONpeatienne 3T0r0 KALCea CONEPIKMTCH B 3a10J0B0MHOM daii-
ne counter, h, a onucanne METOUA~CNIOTA B COOTRETCTRYIOTHEM l‘.l')ﬂ!:‘.l.;"le S
PACITHDEHHEM cpp:

#include<gobject>
class Counter : public Q0bject {
Q_OBJECT
private:
int Value;
public:
Counter() :Q0bject () ,Value(0){}
public slots:
void Inc();



signals:

void EndWork() ;
void Change(int);
};

B kaacce onpeneneno none Value st XPaHeHHs COCTOAHMA CUBT-
4yuKa, KOHCTPYKTOP, cior Inc(), xoropbii ByneT OHHCbIBATL M3MEHE-
HME CUEIYMHKA [P HAKATHA HI, KIaBMILY, U JBa CHrHAJIA, COOTBET-
CTBYIOUIAX 33BEPLISHII0 PABOTHL IPUIIOKEHUA, KOLUA one Value nowy-
qyT 3Hagenue necars (EndWork()), 1 w3MeHeHUIO 3HAYEHUS ITOCO LOJ
(Change(int)).

@aiiy counter. cpp COAEPKMT ONHCEHKE CIIOTA:

void Counter::Inc(){
emit Change(++Value) ;
if (Value==10)

emit EndWork();

T

B ruasHO# (byHkupm main Co3garTea FersIpe 0DBEKTA: MpHIoKe-
HHE, HAIIMCh, KHOIKA H CYCI-HK.

#include<(Application>
#include<(Label>
#include<(PushButton>
#include'"counter .h"
int main(int argc,char *argv[]){
QApplication app(arge,argv);
QLabel label("0");
QPushButton button ("ADD");
Counter i;
label.show();
button.show() ;
QUbject: : connect (&button ,SIGNAL(clicked()),
&1,SLOT(Inc()));
QObject::connect(&i, SIGNAL (Change(int)),
&label, SLOT (setNum(int)));
Q0bject: : connect (&i,SIGNAL (EndWork()),
&app, SLOT (quit ()));
Q0bject: : connect (kapp, SIGNAL (lastWindowClosed()) ,
&app, SLOT (quit()));
return app.exec();
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[Mepsrnt Brrzop dynkipy connect OBECHEUWBART COSIMHEHNE CHI-
H#la HazKarus kKHONkn clicked() ¢ meroiom cuérapka Inc(). Dror
METON HPH KaKAOM HEKATHH KIABHIIM YBEIHUHBACT 3HAYCHHe C4e1-
YHKA, 4 TAKIKEe TEHEPHMPYET CHIHAN H3MCHeHHA 3HAYMCHHA CIETYUKa
(Change(int)) wiu curHan jocTimswenya 3uadenus 10 (EndWork()).
10Dbl SMEMEHT HAIINCH BCETIA OTODDAMANL AKIYAIBHOE 3HAYEHWUE
cufIMUKA, B CACAYIOWENR CTpoKe co3zalics Cux3b MeXcly CHrHAJIOM
Change (int) u MeTomoM naiguucy setNum(int), NO3BOISIONINM BBIBC-
crd Ha Hagmues weao. damee curuan EndWork () ¢BsiseiBaercd ¢ MeTO-
J0M, 3aBepmaompM pabory npunoxenud app — quit(). [Ipunoxense
COCTONT M3 ABYX OKOH (KasIOMY BHIGKETY COOTBEICTEYET CEOE OKHO) U
3aBEPUIKTL erv pabury HeobXOANMO OCHE 3aKPhIIHA TOCHESIHErD OKHE,
[TosroMy B nocaenHeM BeBOBE (DYHKUME connect NPOUCKOIHUT COeTUHE-
HHe cupaadia lastWindowClosed() u Meroma quit().

BEICBLIKY CHIHAJIOB OOBEKTOM MOMHO 3abI0KHPOBATh METOIOM
blockBignals(false) u pasbaokuposarhb blockSignals(true). Te-
Kyvulge COCTOoAHue 6J10KIIDOBI(_PI MOXKHO H{J.]'[}"'-!IITB € NOMOIIBEY METOMR
signalsBlocked().

B QT upu ynu+roxennd o0bexra Bce CBHA3H ¢ HHM aBIOMATHYECKU
VHUYTOMAIOTCH, HO CYINECTEYCT BUBMOXHOCTE OTMEHUTh (BH3L MENCIy
OBbEKTAME 4BDYHUHYIO». 1085l pazopBarh CBH3L MEMAY CHCHAIOM H
GIIOTOM, HCLOAB3YeTeH MeTod disconnect:

bool (0bject::disconnect ( const QUbject *sender,
const char *signal,
const QObject *receiver,
const char #method )

Buxkers:

Buizkers — 310 ¢TpoWTeIbABIT MATEPHAL JUTH CO3MANIS 10JL30BA-
TeaReKOre nHrepdefica. QT npegocrapiser MUpoKuil Habop JeMelnToB
VIUDPABNICHUA OT KHOMOK [0 Pa3iHYnbIX QHATorophlx oko. Ecnm ana
DPEILEHHS NOCTABICHHON 38/1a41 HeJOCTATOYHO CBOHCTE HMEIOUIMXCH BH-
JAZETOB, 10 HPOrPaMMUCT MOXKET CO3JATH CBOM, HACHEAYH KIarcsl yKe
CYLIECTBYIOLINX BRIDKETOB,

Bazoseiv a7s Beex suupkeron asngercs wiace QWidget. On conep-
HHT MACCy METOAOB, HeOOXOAUMBIX KasKIOMY BHIMKETY JiH M3MeHe-
HUST DA3MEP#,; MECTONONOAeHns. 0bpaborkn cobbirnit 1 .o, Can kaace
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QWidget asnmerca Hacwreandkom Kiacca QUbject, noromy MOMKer HC-
NOMB30BATE MEXSHHIM CHCHAJOB M CNIOTOB, & TAKXKE MEXAHAIM Oﬁ'bveli"l.‘-
woit pepapxuu. Howientee o4elb BAXKHO, 1.K. NO3BOLHET OAHOMY B~
JSKETY CIyXHTh KORTEHHePOM JUIs NAPYIHX, OPYHEM BIAOKEHHOCTH KOH-
TeffHEpOB MOXETr DRITH CKOJL YIOUHO rayBokoi. Hanpumep, nuaiorosoe
UKHO COLEPHHT KHOMKW, 10 ECTh SBJIHEICH KOHTeHHEpOM.

Kuaace QWidget # (oibIIMHCTBY YHACTEIOBAHHLIX OT HEID KJIACCOB
MMEIOT KOHCTPYKTOP € JBYM:A OCHOBHBIMH NapPaMeTPaMu:

(GWidget ( QWidget * parent = 0, Qt::WindowFlags f = 0 )

Ilepshiit HApaMeTp — Yy KASATENb HA OBBEKT—TIPEIOK, 10 YMOTIAHHIO
npeaok orcyrcrByer. Bumkers: 6Ge3 npenka HAZbIBANTCH BHIDKETaM¥E
BepxHero yposis. Kasnpiil Taxol 9/1eMEHT UMeeT OTARILHOE OKHO I
BU3YAIBHOTO 0TOOparKenust, BHIDKeTOM BEpXHEro ypoBHS MOXET ObIrb
noboit Bumxer Be3 ucksnoveHns. Llenn v BH/KETa YKasaH NPEILOK, 1O
BUIXKET ABJIAETCA JIOYEPHMM W DPACIONAraercss BHYTPH pojuress. Tpu
ITOM ELIH YHHYTOHASTCH BUIGKET—IPEIOK, TO BCE AONMCPHHE YHHITOXAa~
10TCH ABTOMATHYRCKH, €CIH BIJKET—TIDEIOK HEBUINM, TO HEBHIIMBIMM
OVIAyT ¥ BCE JOYEPHIE BUILKETDL,

Bropoii napaMeTp uCnoussyerca Jyid 3a0aHus CBOHCTB OKHA, BHIXe-
1a. C ero NOMOMEBIO MOKHO YCTAHOBATL BHOLNHIH BHI, OKHA (CTUIL 0T06-
pakeHns) ¥ pexXuM 0ToBpaxerus (HamprMep, peskiM, HPH KOTOPOM OK-
HO HE MOXEeT [IePeKPbIBATHCH APYIHMH OKHAMH ). T100bl Baaa1h 10T 1a-
pamMerp, UCIIOJIL3YIOT CHEeNHAIbHBIE KOHCTAHTEL, ONPeIeIsHHbIe B Klacce
QT, HECKOJBKO KOHCTAHT OOBIYHO COETMHSAIOTCA ¢ NOMOIIBI0 NOOHTOBOH
onepauun. OBbNHO OKHO DIPAHHYEHO PAMKORH, & BBEPXY PACITOIATSOTCS
CTPOKE € 3aro/IoBKOM M Tpems Knoukamu (title bar).

PIRIT BUIZKETOB BEPXHEID YPOBHS MOHCHO yera~
HOBHTEL 3ar0N0BOK c LIOMOLLBIO Meroxa—caorTa
void setWindowTitle ( const QString & c) .

Kasnplii  BHIDKeT ©D31aE1CH HEBHOEMBIM, 4TOORI TPONECC Ha-
CTPOHKA €0 IIapaMeTpPOB  HE CO3NABAJN HA 9JKPAHE MEpUaHKe.
Yrober cAeiaTe BHIUKE! BHIMMBIM, HEODXOQUMO BbI3BATH METOI—
cior void show (). void setHidden ( bool hidden ) (ecam apry-
MeHT -— true, TO BuIer Oyier HesunuM, false Haoﬁopo‘r) TN
void setVisible ( bool visible )}(true — pwiuum, false HaoBo-
por). OnpesenurTs BAIMMOCTh BUIZKETA MOXNKHO C HOMOLIBLIO MEroia
bool isVisible () const.

Bupker npegcrasisier g3 ceba OpAMOYIOABHYE 00J80Th, BRI~
HAONIYI0 PAMKY, 3aronoBoK M KaHeHickylo obnacrs. Cymecrsy-
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el Uedbill pHl MErOJOB, [O3BOJAIOMMX OLPEJSIHTD MECTOLION0NKe-
HME BRIKETA U ero pasmepbl. i J0MEpHHX BHIUKETOB PACIONO-
JCEHHE ONPEIEIAeTes QUHOCHTEILHO KAMCHTCKOH 0DJacrd posHIes,
Hanpumep, seroasl int x() ¢ int y() BO3Bpam@ior KOOPAMHATHI
JIBBOTO BEPXHer0 yiuia Bumkera, int frameGeometry () .width() u
int frameGeometry().heigth() COOTBETCTBEHHO IMHMPHHY W BLICOTY,
a merodbl int geometry().x() n int geometry().y() Bosspaiua-
07 KOODAWHATLI JIEBOTO BEPXHEI'0 yrioa KIMEHTCKOH “acTd BUIzKe-
ra, int width() # int heigth() COOTBETCTBEHHO HIMPHHY M BBICO-
TY KIMEHTCKOH 9acTH. VI3MEeHHTH pacrionoKeHHe BHAMKETA MOMKHO ¢
nOMOIWBID Meroga void move(int x, int y), WMpHHY ¥ BBICOTY —
void resize ( int w, int h ) wiu BCe napaMerpsi OOHOBPEMEHHO —
void setGeometry ( int x, int y, int w, int h ). B smux Mero-
JAX APAMETPAMH X M ¥ CHITAKYICH KOOPAHHATHL BEPXHEIO JeBOrO y1uia
KJMEHTCKON YaCTi BHIKETA, & W ¥ h — [IMpYHA U BbILOTA KJIMEHTCKOM
HACTH.

Pa(:momme or PaMKEH A0 COAEPIHHMOrO B A
Ta MOZKHO 3a14Th METOIOM void setContentsMargins
(int left, int top, int right, int bottom).

Bo Brex BHDKETAX eTh BOIMOHOCTE 0Dpaborky cobbiTnit KiapHa-
TYPbL M MpILH, ITH cOBLITHA — Mg OIHE coocod OPraHu3aIMy CBA3M
MeR Ny obbeKTaMu U JeHCTBHAMHA MONE30BATEIA.

Kiracepi—koareitnephl

Koraa simpKker ACHoib3yercs Kak Korelfinep JJis Cpy el A0YepHux
BHIZKETOB, TO 9T0 HAZKIBAETCS KOMITO3HIMeR BuipKkeros. “ame seero B
KauecTre KOHTeHHePOB HCHONL3YIOTCA BrIzKersl kKinaccos (MainWindow
(rmasHoe okHO), QFrame (pamka), QDialog (uuanor). My pasueiienus
BUIPKETOB BHYTPH KouTeinepa B QT paspaboranst ClienuaibHbEe KIACCH!
ABYX THIIOB!

® MEHEe/DKephl KOMIOHOBEH, Gasupyiomueci Ha Kaacce Qlayout,

s MeHemkepsl, Gasupyiomuecs Ha wiacce QFrame.

Menemxep — 370 KOHTEHHED BHAYKETOB, KOTOPLI BBTOMATHYECKH
OHpeaenHer ONTHMAJNBHBIT pa.'srm:p L:Unep)ﬁamuxcﬂ B HéM ANIESMEHTOB H
HX PACHOTOKEHHE, KPOME TOI'0, 1P H3IMEHCHUW Pa3MEpPa OKHA OH a1~
MaTHHECKIL I'LPMBUJ]HT B COOTBETCTIBHE pt].l:lMEph[ M pa.cnm:omeﬂue Haxo-
ASUIMXCH B HEM BHAZKCTOB.
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C.E!Mbl.ﬁ JIELK M (;III'JL'EJ‘S JRAAHA N LIPEBHIBHOIO PACHOUOMEHNHA BU-
AKETOB COCTOHT B HUEHONBIOBAHUY BCTDOEHHLIX MEHEKEPOB KOMINOHOR-
KM, HHOUJIA ¥X HASLIBAID Jelayr-sMeaeaxepamu. Bee kinacest seitay—
MEHEIGKEPOB Olpelenetl B 3aronosounoMd daline qlayout.h. Duu
KJIACCH ABJIAIOTCH Hacjaeanukamy aberpakTaoro knacea QLayout, ko-
TOpPBL, B CBOIO O4epedb, npoucxoaur or Q0bject, Ouu Bepyr na cebs
33007l 06 yNPABJIEHHM PEOMETPHEH 1 pactionoxenny suipxetos. Limn
CO3JaHMA EO.I’IEE CJAOKHBX KOMIIOHOBOK MOXKHO NOMEILATH MCHEIDRDEEPDL
KOMIIOHOBOK APyl B APYLa.

Urobel 106aBUTH BHIMKET B MEHEIKep, MCHOIL3YEICs METox
void addWidget ( QWidget * w ). llocne nomemenusa B MeHemMep
BCEX 3IJIEMEHTOB CAM MeHeKep JOICKEH ObITh padMelmgH B Apyrom
MeHeKepe Win Bupkere. st JoBaBieHus MEHEIKepa B APYroi Me-
HEJLKEP  Henodas3yercs  meroy  addLayout ( QLayout * layout).
st uoMemeHHa  MEHSIMEPA B BHIDKET HCHOILIYCICH  MErol
void QWidget::setLayout ( QLayout * layout ), BauKHO 3HATh,
410 TakuM 00pasoM B BHAKET MOXKEr Obirb HOMEWEH TONBKO OLUH
MEHEIKEDP (HO OH MOXKET CAYHCHTH KOHTBHHEPOM JUIs JPYIEX MEHE/DKe-
poB).

YHauie BCero MCUOUL3Y I0TeA MERCIPKePDLL:

e (QHBoxLayout — MEHIKEp FOpH30ONTANLEOMN KOMIIAHOBIKH, BCE KOM-
MMOHEHTH KOTOPOLD PACHOIATAKTCS B OJAH PSI TI0 TOPUB0OHTAIM
CAEBE, HANPABO: '
#include<QApplication>
#include<(Widget>
#rinclude<fPushButton>
#include<glayout>
int main(int argc,char *argv[])({

QApplication app(arge,argv);

QWidget *window = new (Widget;

QPushButton *buttonl = new [PushButton("One");
QPushButton *button? = new QPushButton("Two");
QPushButton *buttond = new QPushButton("Three");
QPusghButton *buttond = new QPushButton("Four'");
QPushButton *buttonb = new (PushButton("Five');

1

QHBoxLayout *layout = new QHBoxLayout;
layout->addWidget (buttonl) ;
layout->addWidget (button2) ;
layout->addWidget (button3) ;
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layout->addWidget (button4) ;
layout->addWidget (buttons) ;
window->setLayout (layout) ;
window->show() ;
return app.exec();

1

e (JVBoxLayout — MEHIDKED BEPTUKAILHON KOMIAHOBKU, BCE KOM-
HOHEH Tl KOTOPOIO Paciojaraorcs B OMMH CLoabuK 10 BepruKaim
CHBEPXY BHU3, KO [POrPaMMbl, AEMOHCIPUPYIOWEH pabory MeHe-
JoKepa , aHAJOIMYeH NPeAbLAyIneMy IPHMEPY, 38 HCKIOIeHHeM
CTPOKYM CO3TAHUST MEHeKepa:

[VBoxLayout *layout = new [VBoxLayout;

e (GridlLayout — pacnoJaraer BuKETEI B JByMepHOHE Tab-
nEue, HPH 3TOM  BIUDKETB!  MOPYT  3aHHMATh  HECKOIBKO
AMEEK, JUIH  TOr0  9T00BL  OUPEARNMTL  [IOJIDMEHHE — BHIDKE-
TA B TAbMEIE, NPH  Er0  NOMEIIEHHH B MEHEIKep Ha-
0 yKazalbk COOTBETCTBYIOUMA HOMEp crpokn W croabua
(void addWidget (QWidget *widget, int row, int column))
R HOMEpPa  CIPOK " Croabuos,  OUPEARNAIIAX
I AILE30H AYCEK rabiLbL, KOTOPBIR 3aimMer BH-
IKer (void addWidget (QWidget *widget, int
fromRow, int fromColumn, int rowSpan, int columnSpan)):

QGridLayout *layout = new RGridLayout;
layout->addWidget (buttoni, 0, 0);
layout->addWidget (button2, 0, 1);
layout->addWidget (button3, 1, 0, 1, 2);
layout->addWidget (buttond, 2, 0);
layout->addWidget (buttonb, 2, 1);

LL151 COPH3OHTATBLHOTO WM BEPTHKAILHONO PAIMEIIEHHU BH/KETOR

MOZKHO BOCHOUIL30BATHCA M Kiraccom (BoxLayout, nepesas g ero Kox-
CTPYKTOP BTOPBIM HADAMETPOM OJIHO K3 CAEAYIOWHY SHAYEHHIT:

o LeftToRight — ropuzoH1ANBHOS PASMELIEHHE CJIeBa HAIPABO,
e RightToLeft — ropusonTaIbHOE PAIMELIEHHE CHPABA HANEBO,

« TopToBottom — BePTHEAALHOE PAIMCHICHEE CBEPXY BHUSS

s BottomToTop — BEPTHKAJILHOE PA3MEILEHUE CHISY BBEDX;

Emg ompuM BaskHEIM STEMEHTOM PA3MEUICHUA AB/ISIETCs BO3IMOMK-

HOCTE ,;.I.(]F)'rl_BJJHHI'LH B MEHBIDKEDE NMOPHIOHTATBHOMD W BEPTHKANBHO-
1O PAIMELIEHA MEAIY BHIKETAMM HEBUIMMON 41pyKunkuy (Meros,
void addStretch (int stretch = 0 )). Muade sra «upysunkas Ha-
ARIBACTCS PAKTOPOM pacTaskens, Jofanienye TAKOTO 3110MEeHTA 1TO3BO-



JHET CABMHY b WK PA2IBUHYTE BULAKErSl B HYKHYK CTOPOHY, HALDH-
Mep, 9100sl CUBHHYTL KHONKH BREPX, MOXKHO J0DABHIL ¢UPYIKHUHKY > B
KauerTBe NOCASTHerD JIeMeRTA:

QVBoxLayout *layout = new QVBoxLayout;
layout->addWidget(buttonl);
layout->addWidget(button2);
layout->addStretch();

DaKIOp pacTsizKeHus MOKer Obirb BTOPBIM 11APAMETPOM METOIA
addWidget (QWidget *widget, int stretch=0), ecss OH yCTaHOB-
JIEH, TO YIeMEHTh! PACTOIATANTCA B MEHEIZKepe MPONOPIMOHATLHO 3Ha~
HEHHIO 3T0T0 (bAKTOPA.

Baskno 3HaTE, 900 €CJIH JOYEPHEHE BUIMKETHL HOMELIAILICH B MeHe-
JPKED KOMIIOHOBKH, TO HEJIE351 MEPeNABaTh YKA3aTeh HA POARTEILCKHE
BHJDKET B HX KOKCTPYKTop. MeHnemKep aBTOMaTHIECKH YCTAHORKT POJIH-
TENs BIIKEeTOR (Henomesys meror QWidget: :setParent () ), tak, wro-
OBl OHM CTAJIM JOYEPHAMNA BHIZKETaMHY [0 OTHOIEHHIO K BUIKETY, HA
KOTOPOM PacloIoMKeH ITOT MeHemxep. Takun 00pasoM, KOMIOHYyeMbIe
BHIRKETDL HBJIHIOTCH JOYEPDHHMHM BHIKETAMH [10 OTHOLUCHMIO K BHIHE-
T¥, Ha KOTOPOM PacCHONCHKeH MEHSPKeD, a He IO OTHOIUCHHIO K CAMOMY
MEHEIZKEepY.

Paccmorpum npuMep HCIOIb30BaHMA MEHEAZKEPOR KOMITOHOBKH ILIH
PAsSMENEHns B OKHE HPUIOKEHHS BHIKETOR, € ITOMOTIBLIO KOTOPLIX MOXK-
HO YK834Th BO3PACT 4e/I0BEKA.

#include<QApplication>
#include<QWidget>
#include<QLabel>
#include<QSlider>
#include<QSpinBox>
#include<glayout>

int main(int argc,char *argv[]){
QApplication app(argc,argv);
(OWidget *window=new QVWidget;
window->szetVWindowTitle("Enter your age");
QSpinBox *spinbox=new QSpinBox;
spinbox->setRange (0,130);
spinbox->setValue(35) ;
QSlider *slider=new (QSlider;
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slider->setRange (0,130);

Q0bject::connect(spinbox,SIGNAL (valueChanged (int)) ,
slider,SLOT(setValue(int)));

Q0bject: :connect{slider, 3IGNAL(valueChanged(int)),
spinbox,SLOT (setValue(int)));

QLabel labell("You age:");

QLabel label2("35");

Q0bject: : connect(slider,SIGNAL(valueChanged(int)),
&label?2,S5L0T(setNum(int)));

QVBoxLayout xleftlayout = new (QVBoxLayout;

leftlayout->addWidget (spinbox);

leftlayout->addWidget (slider);

WVBoxLayout *rightlayout = new QVBoxLayout;

rightlayout->addWidget(&labell) ;

rightlayont->addWidget (&1abel2) ;

rightlayout->addStretch();

QHBoxLayout *mainlayout = new (HBoxLayout;

mainlaycut->addLayout (leftlayout) ;

mainlayout->addLayout (rightlayout);

window->setLayout (mainlayout);

window->show();

return app.exec();

B oroM nprMepe cHAUAIE CO3ZAIOTCH @ HACTPAHBAIOTCA BUJKETHI:
OKOMIKO CHErYHKa spinbox M momsynok slider. Barem oHU CBH3BIBA-
HTCs JAPYT ¢ IPYroM, 4ToBbl 1X 3Ha4eHUsS COOTBETCIBOBAIA APYE JIpDY-
Iy pH H3MEHEHWM OJHOTO W3 BHIPKeTOB. Jdance cosgawrcd ABe METKH,
BTOPAA CBH3LIBASTCA ¢ NOMBYHKOM Takuym 00pa3oM, 1100bl AKTYAILHO
orobpazkars BBoMuMbIt Bospact. CHETHMK M HOJISYHOK NOMEIAIOTCH B
MEHEUKED BepIuKansHol komionosky (leftlayout), Merky B Apyroi
raxoit e Meremkep (rightlayout). Ofa MeHesKepa, B CBOK 0HEPEIIh,
IIOMBIIATCS B MEHE/IED TOPU3DHTANBHOR KOMIIOHOEKW (mainlayout).

Kiace QFrame yuacaeuoBan or kiacca QWidget u, B cBOMO oue-
PEUb, SBIHETCA [PEAKOM MHOMMX BHIDKETOB, Meronmei 310ro Kiac-
A MO3BOMHIOY H3MEHATL CTMAL W BHOHMA Bun pamks  (Meroq,
void setFrameStyle (int style), ero nmapamerp sajaéres ¢ no-
MOLLBIO CHELMANBHBIX KOHCTAHT, COBNMHAEMBbIX HOBWTOBOH onepaim-
eit mam |), roamuey paves (Meroapr void setLineliidth (int) wu
void setMidLineWidth (int)), manpumep:
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(Frame *frame=new [Frame;
frame->setFrameStyle(QFrame: :Panel | QFrame: :Sunken) ;
frame->setLineidth(3);

Horomkom kaacca QFrame aengetes Knace Splitter. DToT Knacc—
KOHTEHHeD HCOOoNb3yercsd Jis OIHOBPEMEHHOI'O NpPOCMOTDA TEKCTOBBIX
i rpaduaeckux 0BLEKTOR, TUK. OH MO3ROJMEr H3MEHSTh PasMep [o-
MEIBHHBIX B HEPO BAAMKETOB BO Bpems paborst npuioxkenusa. Mezkiy
BUIDKETAMH PACHOIATASTCH PEa3Ie M TEIb, FOPH30HTANLHbIA WK BEPLH-
Ka/lbHBU, B 3aBHCHMOCTH 07 OapaMerpa, HNepPeljaHHOr0 B KOHCTPYKIOP
oObexTa. Pasmenurenh MOKHO TIEPeMeIaTh BO BpeMs pabOTEl NpOrpaM-
MBI KHOTKAMH MBI, [IPH 9TOM PAa3MePbl BUIDKETOE, COOTBETCTBEHHO,
yMeHBIIAITCH WM VBenyrBasmred. PaccMOTpuM pusMep, B KOTOPOM
A8 OKHO A PEJAKTHPOBAHUE TeKCTa Pa3sMemarcs Apyr HaL Jpy-
rOM, OLILIAEMEIE [OPU3OHTANBHBIM PASILITHTENEM

RSplitter spl(Qt::Horizontal);
QTextEdit txtl;

QTextEdit txt2;

spl.addWidget (ktxtl);
spl.addWidget (&txt2);

Adpyrasm noroMxoM Kiacca QFrame ssimerca xiace StackedWidget
—  CIEK BUIDKETOB, [OKa3blBAOMA B TeKyuwmid MOMEHT Bpe-
MEHM TOALKO  OJHOIO M3 [NOMEIEHHBIX B HEr0  BHIKETOB.
Meron  int addWidget (QWidget * widget)  moDaBa#er — Bu-
JKeT B CTEK 0 BOSHPAILAET €ro  HASHTUQUKALMOHHBIE  HO-
vep. Cmorsr  void setCurrentWidget (QWidget * widget) m
void setCurrentIndex (int index)  JeNal0T  COOTBEFCTBYIOLIWN
BUDKET BHIMMBIM.

Bupxersl oTrobGparkenusa uHopManyn

Buiokernt, spiiAommuect eMeHTaMi 01obpakensa, HenoL3YoTes
JUIH JIEMOHCTDAIMM KAKOR—1nb0 nadopvaim. Dra nadopManms b=
HO HPEACTABIHETCH B TEKCTOBOM MU [PAdUHECKOM (HAUPHMED, KADTHH-
KH) BHZE.

Bupker saammen (kiace (Label) npescrasiser coBoft TekcTo-
BOE 1oJie, CU,D;EP)KHMOG KOTOPOro MOMXET HW3MeHdTh TOILKO Ca~
MO IPWIDKEHHE, HO He ero [ojab30Rarenb. Mamenwrh wuHdbopMa-
UM, OTODPEIKAEMYK) HO, METKE, MOKHO € [OMOIIBH) HECKOABKWX
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CaoTes, HaunpuMep, void setText(const QString &) wmenAer Pekcy,
void setPixmap(const QPixmap &) 1iomeniaer Ha MeTEy DOBEKT parT-
poBOro m300pamenus. B nocieaHem ciyuas 8 UPHJIOKERMA HYKHO CO-
3nare oobexr Kiacca QPixmap 1 UpOMaMIHAIM3HPOBATE €10 KapPTUHKON
M3 COOTBOTCTBYIOMEro dhaiina.

B upuaokesnn ¢ rpadrueckuM N0L30BATEILCKHM HHTepheRcoM
OBBIMHO HCHOABIYEICsH MHONO uaobparkenuit. das paboibt ¢ daitiamu,
B TOM 9HCJE ¢ Ppabuseckumi, B QT Npejyiarasics HECKO/IbKO MeXaHu3-
MOB!

» xpaHeHue HHQOPMaumy B daliiax | 3arpy3Ka UX BO BPEMs Bbi-

OOMHEHYUS NPUIOHKEHHUA ¢ HCOOMB30BAHEEM NOTOKOB JaHHBIX;
& BrinoueHne haffiios crenuaneROro hopuara XPM, COBMECTHMOTO €
C+-- B KOl HpOrPaMMbL;

® HCUOJNB30BAHME MEXAHM3MI OLPEAEJIEHUS PECypCoB, HpeiycMor-

peunoro 3 QT.,

B kayecTse NpuMepd paccMOTpUM paboTy MeXaHW3MA OnpeieneH s
PECYPCOB Jid HOMeLIeHuA u300parenns Ha MeTxy. s xpaneHms wc-
[OJIL3YEMBIX B DPMIIOKEHIN KAPTHHOK 0OBIMHO ONPENeNsior OTIeNbHENT
MOAKATATION TAM Ke, [UIE DACHOMATAITCH (PAliIbl ¢ TEKCIOM HPOrPAMMbL.
Hazosém ero, gaupumep, inage. [lomecrum i Hero ncuoabsyemoti daii,
1yCIb OH Hasbisaelcd pic. jpg. Mot upumenenis cucreMer pecypeos QT
HEODXOTAMO CO3MATH HOMMIHATEILHENT halln pecypeos ¢ pacHIupeHHeM
gre (nanpumep, res.qrc), O umeer dopmar XML:

<!DOCTYPE RCC><RCC version="1.0">

<gresource>
<file>image/pic.jpg</Lile>

</qresource>

</RCC>

BareM HeOBXOIMMO CO3AATH NPOSKT, HANOMHUM, Y10 310 MOXHO Gle-
JIATh ¢ DOMOIBE) KOMatip: gnake -project. A 3areM B HOAY1HBIIMECH
[IPOCKTHELL (Qafill ¢ pacimpeHdeM pro HaI0 H00ABUTE CTPOKY 3aHa10-
LLYIO PecypeHBil hafi:

RESOURCES=res.qrc

Tora B KOjIe MPOIPAMMbEL MOKHO HA METKY [IOMECTUTE H300pakeHie
u3 chadiia pic. jpg:

QPixmap pix;
pix.load(":/image/pic.jpg");



QLabel label;
label.resize(pix.size()) ;
label.setPixmap(pix) ;

OBparuTe BHUMAHHE, 4TO IDE CCbWIKE Ha pecypce (B meroze load)
yKa3bIBaeTea nyTh K haiity ¢ npeduxcom nyru :/. Pecypcamu moryr
Grrre Jik0bbIe dailisi, €CAKH B MAPAMETPAX METONOB HEOOXONUMO YKASDI-
BaTh MMA dailiia, MCIOIb3YeMOro Liis PaboThl NPHIIOHKEeHM.

Knace QLabel yHacnerosad Or kiacca QFrame, nosroMy MOXKHO uC-
HOAL30BATL COUTBELCTBYIOIIME METOMBL A H3MEHEHHS BHEIIHerd BH-
Ja Merkd. Kpowme Toro, knace Qlabel nossofsier pAsMemars Ha METKe
TeKeT B dopmare s3HKA pasmerku HTHL.

Ipu nomony mMerona void setBuddy(QWidget* buddy) mMerka mo-
e ObITh cBs3aHA ¢ ApyraM Brupkerom. Torma eciM TeKeT MeTKy Congp-
HHT &, 10 CHMBOJL, HEPER KOTODEIM OH IOCTasiel, Byzer nonyeprHyT, 4
[P HAXKATHY HA KJABHATYPe 31010 CHMBOJA, B KOMOWHALIAHY C KJTaBHIef
A1t boKyC nepednéT K BHIKEry, C KOTOPBIM CBA3AHS MEeTKA.

lpyrue nonesupe BuKersl 010Gpaskenusa — HEIUKATOP TIPO-
rpecca (kmace QProgressBar) um snexrponubit migukarop (knace
QLCDNumber). M MKATOD TPOrPECCa HEZaMEeHHM Js1 0T0Bpakenis pe-
3YABTATOB paboThl AIUIEIBEBIX [POLECCOB, Yr0bbl HOIb30BALIETO Dbl
HOHATHO, paBoTaer NporpaMMa WK OHa 3aBucia. SNeKTPOHHBH nHIn-
KATOP OTOBPAXKALT YU ¢ NOMOIIBI0 CEPMEHTHBIX YKA3aTes el anaic-
PMYHO JIEKTPOHHBIM YACAM, HO MEIOABl KIacca [HU3BOIHIOT M3MEHHDL
CTHJL OTODPESKEHUA M JAMKe CHCTEMY CHHCICHUS.

Buxersr nyig BBOAa nHGpOpMaLAN

Onsn 13 caMbix BAXKHBIX 3TEMEHTOR IOJL30BATEIBCKOID HWHTED-
defica — kHonku. JIpeaxoM BCeX KHONOK ABJsAerca aberpakrHbil
xiacc QAbstractButton. B HOAL30BATE/ILCKUX UPHUIDMKEHUNX [ODHME-
HSIOTCH TPH BHIA KHONOK: KHOMKW HaXKaTnsd (knacc DPushButton),
knongn—guiakxu (kiace QCheckBoxX) M PaJHOKHOIKH WIM KHOIIKH—
nepexsmodaresu (kaace QRadioButton),

Bee knonku MOryT COJEpKATh TEKCT, KOTOPBLIX 3agaéres mbo s
KOoHCTpyKTope, nubo vme1oaoM void setText (const QStringk text)
wir  u300pasKeHHE,  YCTAHABIMBIEMOE € [NOMOWBIO  METoNA
veid setIcon(const QIcon& icon). Msmeunurs pazMmep KapTus-
KM MOXKHO ¢g0oTOM void setlconSize(const (QSize & size).

GPushButton button;

96



button.setIcon(QIcon(":/image/list .png")) ;
button.setIconSize((Size(500,100));

Hnst prauMouefcTBHSA ¢ NoJb30BaTe eM B Knacce QAbstractButton
olpedsiieHbl HeThipe CHCHAJAL

e void clicked(bool checked = false) — [eHEPUDPYEICHE 1IpH
LWEeNYKE Ha KHOLLKY

e void pressed () -— PEHEPUPYEICH [IPHM HAMKATHA HA KHOMKY;

e void released () — resHepHpyeTcd NPH OTIYCKAHIY KHOMKM;

s void toggled(bool checked) — reHepupyeTcs LUpPH U3MEHEHHH
COCTOAHUA KHOOKM, MMEIOWEH ClIeOHAJIbHBIT CTaTyC BblKIIOqa-
reitst, 9r0o0bl YCTAHOBMTL ITOT CIALYC, HAJAO BLIIBATL METOX,
void setCheckable(bool) c mapamerpom true.

,.[[JIS{ OIpedgiieHHA COCTOAHKMA KHONKH W 8ro H3MeHeHHH HCMNoJIb3y-

10TCH TAKHE MEeTOIbL

e bool isDown () const — BO3BpAILAST tTue, EC/IM KHONKH Ha-
XOOMTICH B HAKATOM COCTOSHHMH, M3MEHSAETCA 3T0 COCTOSAHHE MpH
HAMATHH Hd KHOMNKY UOb30BATENIEM HWJAH NPH BBIZOBE METOIA
void setDown(bool);

® bool isChecked()const— Bo3Bpawias: trie, eciy KHOUKA HAX0-
JMTCH BO BKIIOYEHHOM COCTOSHUN, U3MEHAET 3T0 COCTOsiHEE ubo
[OJB30BaATEIb, Jub0 0T void setChecked(bool).

Knonku knacca QPushButton npeacrasisior u3 cebst NpsaMOYIoib-
HEK, COTEPKAIUA HAAMUCh WM (M) PHCYHOK. DTOT 3MEMEHT MCIIOMNDb-
IYeTCH, KAK MPABHNO, JJ8 BbIDOJHEHHAA ONPEIeTeHHOH ONEepalHA [IpH
HAKATHH Ha Hero,

Kuonku knacca (CheckBox Ha3LIBAIOICA (DUIZMKKAMU U MCIONb-
ayiores Ang BRGOPA TAPAMETPOB PaBorhl UpHAOGKeHHs (ECaH mapa-
MerTpoR 600bOIE ASTH, TO JIYUINE BOCHOJIR30BATRCS BHIKETOM CITHC-
ka QListWidget). @uaskKok COCTOMI M3 MAJEHBKOIO MPAMOYIOJbHH-
Ka, MpH WETYKe Ha BHIDKETe B [PpAMOYIOIBHHKE NOABAHETCHA OTMETKA.
Cywecrsyior Asa THNG (DIAMKKOB: 00bIMHBIE C ABYMs COCTOAHMIMU H
DIAKKY C HEONPEIETEHHEIM COCTOSHIEM, KOTOPHIE MOIYT HAXOIHTHCH
B TPEX COCTOHHMHAX: BKJIIOYEHHOM, BhIKJHOYEHHOM H HEONDEeJeEHHOM.
OBbianbiit (hIaXKOK NEPEBOMHMICH B DEXHM NOMJIEPHKKH TPEThEI0 Co-
CTOSHMA BbI30BOM MeTOZa void setTristate(bool y = true) ¢ napa-
mMerpoM true. Heonpeldenfanoe cocrosmms YCTAHABIUBALTCH METOLOM
void setCheckState(Qt: :CheckState state), B KOTOpLIT NEpeIAéT-
Csl CrnenuansHell napamMerp Qt::PartiallyChecked.

Hepexaovarens wnu paguoxsonka (kiace QRadioButton) npen-
crapasier coboi BHIMET, l((_)’l\‘.)pblﬁ MOKETD HANXOAMTLCH B OUHOM K3 UBYX
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COUTOAHMI. ZTH COCTOHHUA MOMKET YeTraHarIHBEaATE NONBI0OBATENE BO
ppeMst paboTet HpHIKenHA. BHUACOTE HEPeKJIOHATEIe e MODY T He-
[OJIB30BATLCH OTASILHO U 0DABATL/LHO J0UHBL BBITL COPY IIIPOBUH bl
BMECTE, T.K. 110 CMBICHY HX pabOThl HAMATHE HA ONHY W3 UPYVIILbL pa-
JIMOKHOIOK HPHBOAKT K OTKJIOUEHUID APy roi, Hamaroi pasee. Crpyre-
ITHPOBATH EPEKITOYATENH MOAHO € HOMOLLILH) MEHEPKEPOB MK ¢ 10MO-
HIBH) BHIKETOR—KOHTEIRHEDOB, HaupuMep, obbex 1o knacca QGroupBox.

Ipyiiia BrpKeToB, BRJAOYAIILEE B ceDs 2JeMERTR BBOAR, obetie-
HHBALT [OVIB30BATEI0 BO3MOACHOULE BBOAA U PEAAKIMPOBANYY JaHHbLX.
Bospmas “acTe 3MEMEHTOB BBOAA MOXeT paborarh ¢ Gydepom ofiue-
Ha, LOJUEPHUBALT TEXHONOMUIO nepetackupannsn (dragldrop — repe-
TANETE B OCTABUTH). TeKeT MOXKHO BRIIEFATH ¢ IOMOIILIO MbIUIH, K/Td-
BHATYPBI M KOHTEKCTHOI'D MEHF.

Haubonee 1poctoil sgeMeHT BBOJA — OJHOCTPOYHOE TEKCTOBOE 110118
QLineEdit. Buyker upencrasiser coboH IpsMOyroNbHYR) O01aCTh I
BBOJA OJIHOM CTPOKH TEKCT, NOATOMY €r0 CHEAYET UCHDTE30BATE TONHKO
181 BBOAR HeBoNbLIoH 110 00bEny nihopmanuu. PaccMorpaM ocHOBHbIE
METOIBL, CAOTH M CHIHAJKL], JOCTYIIHbIE ODHEKTaM 3T0r0 KIacca.

Meroapn:

e QString text () const BOZBPAAET CIPOKY, COACPKAULYIOCH b
BHIKETe;

e void setMaxLength (int) orpasHyYMBaeT KOIMYECTBO BRBOJUMBIN
CHMBOJIOB 3aQHHBIM 3HAMEHHEM,

» (String selectedText () const BO3BPANIAST CTPOKY, CONEDHA-
LLYEO BbIIEJICHHBI TEKCT, BCIM TEKCT HE BhLUEIEH, TO LYCTYH,

e void setReadlnly (bool) yCTaHABJIMBAET LJis BHIDKETA PEXUM
4TOMNBKG /M “TEeHHA®, eC)d I[IApaMerpoM ABNACTCA 3HaYeHuds
true;

e void setEchoMode (EchoMode) 301081 Das/HIHbIE PENUMBL BBO-
A3 CUMBOJIOB B 3aBACUMOCTH 0T diara, YEASAHHOIO B KIMECTRE
HAPAMETDA:

— hnar QLineEdit::Password yeTAHABIMBACT PEXUM BBOLL
OAPOJIs, NP KOTOPOM BMECTO BBOJMMBIX CUMBOIOEB 0100pa-
FKAITCA *,

— chaar QLineEdit: :NoEcho oupeeiser peskumM, IPH KOTopom
BEOAMMBIE CHMBOJILL HE U'wﬁpamamvrm, ATOT PEFKHUM [IpHUMEe-
BACSTCH TONMA, KOLLA LIHHA AP0 ABIIASTCH CEKPETOM,

— i QLineEdit::PasswordEchoOnEdit 3amaér pemum,
ITDH KOTOPOM BROJUMBIC CHMBOJIRL ()'IT)GD&)KEI.K)T(‘.H TOMBKO BO
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BPeMs BBOAE M PEIAKTHPORBAHKSL, B OCTAILHOE BPEMA BMECTO
HUX OTOOPAMKAIOTCH 3BE3104KY,

— ¢aar QLineEdit: :Normal yeranOB/ien 10 YMOJIaHKIO M 3a~
JAET ODLIMHBLE PeruM BBOLA CHMBOIOB € UX 0TODpamkeHrem
B BHILKETE.

Caorbi:
s void setText ( const QString & ) M3MEHSET CIPOKY B BY-
JLKETE;

e void clear () ourILACT CIPOKY;

e void copy () const KOHHPYET BELSIEHHYIO 9aCTh CTPOKE B Oy-

chep obmena;

e void cut () Bblpezact BHIIEAEHHVH) YaCTh CTPOKH M KOMHpYer eé

8 Bvdep obmena;
e void paste () scrasaser rekcr w3 Gydepa obvena;
e void undo () OTMCHHET NOCAGHHEE M3MEHEHHE;
e void redo () HOBIOpsIer (IOCIENHEE NEHCTBHE.
CHriasmsr:
e void textChanged ( const QString & text )  BBICHIABTCH,
ECJM COUMEPKHMOE BIIPKETA H3IMEHRIIOCH;

e void returnPressed () BLICBLIAETCH, SC/Y NOJBL30RATENL HANEIL
KHonky Enter;

e void selectionChanged () BeicbLIaercs, €C/id B CTPOKE Bbiie-
JIEH TeKCT.

Tl BBOJA MAOPOCTPOYHOID TEKCTA HCIOMB3YKTCH BHJKETH] KIag-
ca QTextEdit. DroT KiIace UO3BOMART OCYILECTBAATE UPUCMOLP W pe-
AAKTHPOBARNE ODBIMHOIO TEKCTA M TeKeTa B (POPMATE #AIBIKE pad-
merkn HTML., [ns yeradopkwn texcra B ¢opmare HTML ucnomssyer-
esi cagor veid setHtml ( const QString & text ). Psn sueMedTos
KJIACCA COBMAJART C AHAJOTHYHBIMA MeTomZavu Kiacca QLineEdit, Ho
ADPYIME METOAL! CYLUECTBeHHO 000ralnanr ¢y HKUIOHAIBHOCTL KIacea
QTextEdit.

Buisker 3roro Kiacca MOMET OBITH HCHONL3OBAH KAK TeK-
CLOBEIH PEJAKTOP, TK. Yy HEro ECTB MEeTOOBI, TIO3BOISIONIHS 13-
MeHHTh WP, KOUUPOBATH, YVAWIATE, BCTABIATH TERCT H TIL
Brinenennnii  Texer Moxer Obirs 0bpaboraH € OOMOMBIO  Kjgac-
ca QTextCursor. OOGbEKT 31010  KIACCA  BOZBPAIE@RT  METO/
QTextCursor textCursor () const. ua paborsl €0  CAOKHBIM
TEKCTOM HCMOIbL3YIOTesH 0bbekTel kaacca (QTextDocument. Kanbiit
srKen Kinaces QTextEdit cogepRuT Takoil ofvberr, MOJVYHTE HA BEro
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CCBLIKY  MOXMHO  Melosom  (TextDocument * document () const.
Havenure  COUepUMOE  BHMAXKETA  MOXKHO, I1ePEUaB B HE[O
Apyrof  obbexr kuacca  QTextDocument ¢ HOMOIABI  METOMR
void setDocument { QTextDocument * document ).

ApyraMu 3JeMeH1aMid BBOUE SBIHIOICA CHETHMKY:

e (BpinBox — BMIZKET Jisl BBOJA IEILIX HHCE,;

e (DoubleSpinBox — BIKET IS BEOLA NefCTRHTETLHEIX YUCel;

e [DateTimeEdit — BHWLKET /UiA BBOJAE JATK H BRPEMEHN.

Knacebr—Banuaaropsl

OuHolf M3 BAKHEHIIMX 33434, PEITaeMbiX IPOrPAMMUCTOM, HAB/IfA-
€rcsl HPOBCPKA JaHHLIX, BEOAMMBIX [Toab30BareeM. QT upegocrasisier
BO3MOKHOCTL TAKOH UPOBEPKM C IOMOMILE) MEXAHH3MA, MCHOJIL3YIOLIE-
ro cnenmanibHbe Knacckl Mx npeakoM seaserca abeTpaikTHRIL Kiace
QValidator. [Ins npoeepiy BBOJA HHCET HCHOML3VIOTCSH €ro NOTOMKH
xiaces! QIntValidator i (DoubleValidator. st MPOBEPKH BBOAA LI6-
JIBLX YHCEJ B KOHCTPYKTOP DEbex1a kiacca QIntValidator nepeiaricy
IPaHKLB] AUAIIA30H JONYCTHMEIX 3HA4euuil ¥ 0bA3areNbHO YKa3a1e/lh
H& POOHTENBCKUE 0OberT:

QIntValidator (int minimum, int maximum, QObject *parent)

Y ofbexron kinacca QDoubleValidator b KOHCTPYKIOR, KPOME rpa-
HHT, THANAZ0HA, TOIYCTHMBIX SHAYCHHI 1 YKAIATEIS HA POIUTeNLCKMAN
ODBEKT, NEPEIAETCs YHCI0, ONPEISTAIONEe KONNYecTrO udp nocie 3a-
IATOMH:

QDoubleValidator: :QDoubleValidator (double bottom,double top,
int decimals, Q(0bject * parent )

Kpome nposepkn sucest 3 T Deaiu30BaH KJACC, HPOBEPSIOnp pa-
BHJILHOCTE PeryisapHblX seipaxeHnit QRegExpValidator.

Peryasproe Buipamenue — 3T0 HEKOTOPLIE 11abion, ONucChIBaIo Ml
CTPYKTYPY CTDOKH CHMEOJOR NO ONPEIgieHHsIM rpasunam. [Ipu stom
HCIOIb3YIOTCA 0ObIYHbIE CHMBQJ/ILI H TAK HAZLIBAEMEIE METACHMBOILI,
NO3BOJISIIOME OLIPEASIINTEL PA3/IAYHbLIE CAOMKHLIE CBONCTBA CTPOKN.
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Meracumpon(nr)

Juauenue

JH0D0E CHMBOJ, KPOME OFDaHMuM e el CTpOKH
(Hanpumep «\n»)

HB84aJ10 CTPOKH

b KOHEL, CTPUKH
[] OUMH U3 3A44HH0r0 HA00PA CHMBOJIOR
"] 110608 cumMBOIL,
HE BXOASIi B 3a0aHHbI Habop
- ONpeNeNser IWALA30H A0NYCTHMMbLIX CUMBO/IOR
3

NpeAbLIVILAE CUMBON JOMKEH BCTPETHTbCH
B crpoke O uim Gosee pas

IPCALLAYIIHE CHMBOMI AOJLKEH BCTPeIHIbCH
B crpoke 1 wid bosiee pas

OPEIBLIYIIAH CUMBOML HO/LKEH BCTPeTHTLCH
B cTpoke 0 mym 1 pas

{n}

UPEALLIYIIAN CHMBOJ TOMAKEH BCTPETUTHOA
B CTPOKE DOBHO Il pas

{n,} OPE/BLIVILHE CHMBOJI JOJEKEH BCTDETHThOS
B CIPOKE HE MEHEE Il pa3
{;n} NPEAbLIYLIHY CUMBOJ JI0JKEH BCTPEIHTHEA
B Crpoke He Hosee n pa3
() IPYINUPYET U COXPAHSAET CHMBOIR!, COOTBETCT-

BYIOLME HEKOTOPOMY DEDVIAPHOMY BEIPEAKEHHIO

!

BEIOUP OAHOIO U3 ABYX PEryJISIPHLIX BbIPAXKEHUN

IpuBe M HECKONBKO IPHMEPOB PerylIsipHEIX BhIpaskenuit:

Peryasiproe seipaskenue | 3Hadenue

abl HOCIIEJIOBATEILHOCTE CUMBOJIOB ¢ably
ablcde MOCIIEAOBATETRHOC D CHMBOJIOB <4h»
i «cdes
[ab] CUMBOJ «ap wnn <by
[A-Z] moban naruEckas Dykea B BEPKHEM
perueTpe
|A-Za-z0-9] JIEODAST MATUHCKAA DYKBA, WM wichpa,
[~ 0-9] 060# cUMBOJL, KpOMe Ludp
a{3}.$ CTPOKA 13 TPEX OVKE «a», 3aKaHYu-

BAIINAACSK NHODBIM CHMBOIOM

B QT ecrs clendaibHbi KAACC st paDOTEL € PECYISPHBIMU BbipA-

menusavu QRegExp.
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HroDbl  NPOBEPHIL  JAHHBLIC, BBOLMMLIC NOJIL30BATENEM B
crpoky QLineEdit, #eoDXOMMMO  Jisi  COOTBETCTBYOIUEID — Bi-
JKETA  YCTAHOBUIB HYXKHBIH 0OBEKT KJacca, QValidator
win  ero noromka. Chenarb 910 MOXHO ¢ [OMOILBID  METOJA
void setValidator ( const QValidator * v ). Paccamorpun
NpAMEp, [Oe B BUAXKET MOXKHO BBOAMTL TO/JILKO OAMH CHMBOJI —
JATHHCKYIO OYKBY WM UADpy. A0 310ro co3naéres CODTRETCTBYIOULER
PErVISPHOE BbIPAMEHUE, KOTOPOE 3aTeM HCIONb3YETCH 1PU CO3/LaH Hi
obpekTa npopepky pBona Kiacca QRegExpValidator.

QLineEdit xedit=new QLineEdit;
// QRegExp rx("~[A-Z][a-z]*");
QRegExp rx("[(0-8)| (A-F)|(a-£)]1");
QRegExpValidator *v=new QRegExpValidator(rx,0);
edit->setValidator(v);

Ecnn HeoDXOAMMO CO31aTh CBOH KJIace [IPOBEDKH,
TO HEODXOIMMO NEPEONpPeIeNHTh BUPTYaIbHbIH METO],
virtual State validate ( QString & input, int & pos ) const.
ApryMeETaMM MeToIa #B/ifeTCa BEBOTHMAS CTPOKA U HOZHNMA KYpropa.
Meron, gozxed BO3BPAIIATE OIHO U3 TPEX 3HAYEHMN:

e QValidator::Invalid — ecau CTpoKa He MOMET ObITh HPHHATA;

e QValidator: :Acceptable — etau CTPOKa JONYCTHMA;

e (Validator::Intermediate— eciu CTPOKA ABJIAETCS YACTRIO -

OyCcTUMONH CTPOKH.

PaceMoTpuM  OpHMEp  CO3TAHUS  [HECTHANUATEPUYHOIO  CHET-
yuka. OnpegenuM — cHAYala  KEACC  JJIA  [IPDOBEPKH  BBOJA
HMIECTHAIUATEPHYHBIX  vMeen.  Kpome — peryisipHoro  Bbipase-
HMA, AAA [NPOBEPKH  BBOAMMON CTPOKH  HCHOIBZYETCS  METOM
bool contains ( const QRegExp & rx ) const kiacca [String,
KOTOPRIF BO3BPAINALT tTue, €CIH CTPOKA COMSPKUT 33/JaHHOR Peryisp-
HOE BhIPDAMKEHHE!

#include<QValidator>
#include<QRegExp>
#include<QString>

class Validatori6 : public QValidator{
public:
Validatorl6(§Object =p):QValidator(p){}

virtual State validate ( OString & str, int & pos ) const {
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QRegExp rx("[0-9A-Fa-£]");
if(str.contains(rx)| |str.size()>3)
return Invalid;
return Acceptable;
3
¥;

Kimee cuerddKa sBIACTCA HACISIHHKOM O0OBIMHOL'O BHAMETA~
cuér4nka. B sév nepeolpenensercs veron validate(), koropsii as-
TOMATHYECKH BbI3bIBALTCH TP H3MEHSHUH 3HAMECHUH CUETIHKA BO BPEMsi
paborel ppunoxenun. Bropoit nepeonpenenénubiit BUPTYAbELIT METOT
virtual int valueFromText ( const (String & text ) const
BRITTONHACT [peobpasoBanue CTPOKH, BREIEHHON O b=
JopaTeseM, B uMeno.  Tperdit  nepeoupeaen8HHeil 0 Merod
virtual (String textFromValue ( int value ) const ocymec1s-
aser obparHoe ppecfpas’oBaHue YMCHA B CIPOKY LIS BBIBOJA HA
IKPAH.

#include<QSpinBox>
#include'v.h"

class Counter : public QSpinBox{

Q_0BJECT
private:
Validatorl6 #val,
public:
Counter (QWidget *p=0) :QSpinBox(p){
setRange (0,4095) ;
val=new Validator16(thig);

}

protected:
QValidator::State validate ( (String & str, int & pos ) const{
return val->validate(str,pos);
}
int valueFromText ( const QString & str ) const{
return str.tolInt(0,16);
}
QString textFromValue ( int value ) const{
return QString::number{value,18).toUpper();
+
};
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B ocaopuoil dhyHKIMM main UPOCro CO3MABTCS IKIEMIULAP Kiacca
IECTHAIUATEDHYHOI0 CHEIYHKA:

#include<QApplication>
#include"s.h"

int main(int argc,char =argvi{i){
QApplication app(argc,argv) ;
Counter x;
x.show() ;
return app.exec();
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