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Nnasa 1. TEXHONOI'M NPOrPAMMNPOBAHUA
1.1 OCHOBHbIe TepMUHbI U onpeaeneHus

[TporpammupoBaHue 3TO Tporecc co3aanus nporpamm st 9BM [1]. Ha
3ape KOMIIBIOTEPHOM PbI MPOTPaMMHUPOBAHKIE BOCTIPUHIUMAJIOCH KaK UCKYCCTBO
[2]. Onnako, o Mepe pa3BUTHS CHCTEM MPOrPAMMHPOBAHHUS 3TOT TPOIIECC CTa-
HOBHUTCSl Bce Oosiee M3ydeHHBIM. [lOSBISIOTCS TEPMUHBI MemoO00a02Us npo-
epammuposanus [3], mexnonocus npoecpammuposanus [4-6], nayka npoecpam-
muposanus [1-9] unorcenepus npoepammmnozo obecnewenus [10,11]. Onnako, B
CIIOpPE O TOM, YTO MPOTPAMMHUPOBAHHE 3TO MCKYCCTBO WMJIM HAayKa HET OKOHYA-
TEJILHOTO PEIICHHUS.

OCHOBHBIM, OMPECIAIONIMM 3JIEMEHTOM COBPEMEHHBIX CHUCTEM TIpO-
IrpaMMUPOBAHUS SBJIICTCS METOMONOTHs. Meromonorus, Kak (uiocodckast Ka-
TEropusi, ATO CHUCTEMa NMPHUHIIMIIOB U OCHOB OPTaHU3AIMU U TIOCTPOSHUS TBOP-
YeCKON M MpakTHUeCKOW nesTenbHOCTH [12]. Takum oOpa3oM, METOHOJIOTHS
IPOrPaMMHUPOBAHUS €CTh CHCTEMa MIPUHIIMIIOB, OCHOB OPTaHU3allUd M ITOCTPO-
eHHs MPOrpaMMHOTO oOecriedeHus. B HacTosiee Bpemst yxe pa3zpaboTaHo J0-
CTaTOYHO OOJIBIIIOE KOJMYECTBO MeTojaosiornii. Huke nepeunciensl Hanboee
U3BECTHBIC:

1) monynpHOE porpammupoBanue [13,14];

2) CTpYKTypHOE nporpammupoBanue [15-17];

3) normueckoe nporpammupoBanue [18—-20];

4) coOBITHUIHHO-OPUEHTUPOBAHHOE TIPOTPAMMHUPOBAHHE;

5) 00BEKTHO-OPHEHTUPOBAHHOE MMporpaMMupoBanue [21-24];

6) BU3yalbHOE porpamMMupoBanue [25-27].

7) ¢byHKIHMOHaNIBHOE IporpammupoBanue [28—-30];

8) konIenTyanbHOE porpaMMupoBanue [31];

9) nokasaresnbHOE MporpammupoBanue [32];

10) moOunabHOE mporpammupoBanue [33, 34];

11) »skcTpeManbHOE mporpammupoBanue [35-37].

HcTopuyecku, MHOTHE METOJOJOTHH DPa3BUBAIUCH MapajUIe]IbHO M BO-
TUTOINAIMCh B PA3JIMYHBIX TEXHOJIOTHUSAX MPOTPAMMHUPOBAHUS U COOTBETCTBEHHO
B CHCTEMax MNpOrpaMMHpOBaHUs. Kpome TOro, MeToj0JIOTMd MOJIYJIBHOTO,
CTPYKTYPHOTO, OObEKTHO-OPUEHTHUPOBAHHOTO M BH3YyaJIbHOTO MPOTPAMMUPOBA-
HUSl — Pa3BUTHE OJHOW BETBH, KOTOpas MMEET YHUBEPCAIBbHBIN XapaKTep MpHU-
MeHeHus. J[pyrue, Takue Kak KOHIENTyallbHOe, (YHKIIMOHAIBHOE, JTOTHYSCKOEe
NpOrpaMMUPOBAHUE TaK)KE HOCAT YHHUBEPCAIBHBIA XapakTep, HO MPUMCEHEHHE
HAIIUTH TOJBKO B 00JIACTH MCKYCCTBEHHOTO MHTEJUICKTA.

BaxxHO pa3rpaHUYMTh METOOJIOTHIO M TEXHOJIOTHH MPOTrPAMMHUPOBAHHUSL.
MeToo10THsT TIPOrPaMMHUPOBAHUST OOJIBIIIE OTBEYACT 3a HJICHHYIO CTOPOHY H
bunocodckuii aclekT Co3MaHus MPOrpaMM, B TO BPEMs KaK TEXHOJOTUs 0a3u-
pyeTcsl Ha TOW WJIM WHOW METOIOJIOTHH M HeCeT OOJIbIIE MPAKTHIECKYIO HArpy3-



Ky IO CO3/IaHHMI0 ITPOrpaMMHOro odecrieueHusi. B paMkax ogHOW METOI0JI0TUU
MOET ObITh OOJBIIOE KOJIUYECTBO TEXHOJOTHM. TakuM mpuMepom SBIISIETCS
METO/I0JIOTUSI 00BEKTHO-OPUEHTUPOBAHHOTO MPOrpaMMHUpPOBaHUs. TeXHOIOTUH,
MOJIEP)KUBAIOIINX O0BEKTHO-OPUEHTUPOBAHHOE MPOTPaAaMMHUPOBAHHUE, OTPOM-
Hoe kouuectBo. Hampumep, OLE, COM, RUP u ap. [38-43].

Kpome Toro, MeTo1010rum nporpaMMUpOBaHUsl MOXKHO pa3/IeuTh Ha J1BA
knacca [44]: Tsokenslie u rudkue (o0neryeHHnle). B mepBom kimacce paszpabot-
YUK BOCIIPUHUMAETCS KaK 3JIEMEHT METOAOJIOTHH, KOTOPBIM MOXKET OBITh 3aMe-
HeH. [loaToMy KakIplif mIar B TaKUX METOAOJOTHSIX JTOJDKEH OBITh MOAPOOHO
onvcadH. Bo BTOpoM Kilacce, YeNOBEK BOCIHPUHUMAETCS KaK CYyIIECTBEHHO-
HEJIMHEWHBIA 3JIEMEHT MeTojosiorun [45], a mporpaMMHBIA KOJ SIBJISIETCS HC-
XOJTHOM JIokyMeHTanuen. B Hacrosiiee BpeMsi HaOII0JaeTCsl IEPEXO OT TshKe-
JIBIX METO/IOJIOTUH K THOKUM.

1.2 JKM3HEeHHbIN LUK NnporpaMmmbl

KomneiorepHbie yueOHbIE TporpaMMbl MOKHO OTHECTU K CIOXHBIM IIPO-
I'PaMMHBIM CHCTEMaM. JTO OOBICHAETCS TEM, UTO, BO-NIEPBBIX, YUEOHBIN IMpPO-
necc cnabo popmanuzyem, BO-BTOPHIX, camMa MpeaAMeTHasE 00J1aCTh MOXKET OBITh
JIOCTATOYHO CJIOXKHOU AJi1 OOyYEHHSI U COOTBETCTBEHHO JJIS PEATU3ALMK €€ MO-
JeI B KOMITBIOTEPHON Y4eOHOW mporpaMme, B-TPETbUX, CIO0KHOCTb MOXKET
npeacTaBiATh HanpasieHHOCTh KYII 115 onpeaeneHHoi rpynnsl 00y4yaeMbIX.

W3BectHO [46], 9TO AN CIOXHBIX MPOTPAMMHBIX CHCTEM >KU3HCHHBIH
LUKJI MO>KHO ITPEACTABUTH B BUJIE IIIECTH 3TAIIOB:

1. BrisiBienue u aHanu3 TpeOOBAHUM, MPEIBABIIEMbBIX K KOMITBIOTEPHBIM
y4eOHBIM TTPOrpaMmam.

Omnpenenenue crienudukayu.
[IpoekTupoBanue.

KonupoBanue.

TecTupoBaHuEe U OTJIAIKA.
OKcrutyaTauus U CONpOBOXKICHUE.

PaccmoTpum Kaxk b1 3Tan 3TOro HUKIIA.

BrisBrienne u aHanu3 TpeOOBaHUM, KaK MPABUIIO, MPOU3BOJUTCS C MTOMO-
IIbI0 CUCTEMHOIO aHAJIN3a. BO3pMeEM 3a OCHOBY METOAMKY CUCTEMHOI'O aHAJIU34,
npecTaBICHHYIO B paboTe [47, 48].

DTa METOAMKAa NEPBOHAYAIBHO MPEAIOIAracT BBISBIICHHE BCEX «3aWHTE-
PECOBAaHHBIX CTOPOH» — YYACTHUKOB NpoOsieMHou cutyauuu. Ha puc. 1 npen-
CTaBJIEHbI OCHOBHBIE Lienenonaratonme cucreMsl st KYII.

OTo mpexkae Bcero «olOydaeMbliy — KOHeuHbIM mnoib3oBaTens KVII.
TpeGoBanust co CTOPOHBI 00Yy4aeMOro MOKHO Pa3JeIUTh Ha TPU TPYIIIIbL:

— IICUXOJIOrO-TIEIArOTHYECKHUE;

— UH)XEHEPHO-TICUXOJIOTUYECKHUE;

— MEAULIMHCKUE.

ok w
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[ CtyneHTt ] MNenaror ] [ KomnbrOTep]
\ KomnbloTepHas
[Paspa6owmm]—> yye6Has 06uecTBO ]
/ nporpamMmma
TexHn4yeckumn
[ nepcoHar ] [AﬂMVIHVICTpaLWIFI]

Puc. 1 — OcHOBHBIE LIEIEIOIATAIONINE CUCTEMBI

[Icuxomnoro-negarornyeckue TpeOOBaHMS B LEJIOM ONPEAENAoT 3pdek-
TUBHOCTb yueOHOro mporecca. Baxkneimum TpeboBaHUEM 3/7€Ch ABIISETCS Tpe-
OOBaHUE «KOMITbIOTEpHAs yueOHas MporpaMmMa JobKHA HayuuThy». [Ipu atom:

1. KVII nomxHa ananTUpoBaThCs K (PU3MOJIOTHUYECKUM U ICUXOJIOTHYE-
CKUM OCOOEHHOCTSIM 00y4aeMoro (1aMsarth, TEMIEPAMEHT, peaklus, (U3NIECcKoe
Y YMCTBEHHOE pa3BUTHUE, BO3PACT, 3pEHUE, CITYX).

2. KYII nomknaa OBITH OCHOBaHA Ha JCSITCIBHOCTHOM IOAXOJE B (hOpMU-
pPOBaHUU TMCUXUKH, 3PYIULINHA U HPABCTBEHHBIX KAYECTB.

3. KVII nomxkna obecnieunTh MOCTOSHHYIO U TOJIOKUTEIHHYIO MOTHBA-
LU0 ACSATEILHOCTH 00y4aeMoro.

4. KVYII nomkHa MCHOJIb30BaTh KOMOWHHUPOBAHHBIE MPHUEMbl 00y4YEHUS,
KOTOpBIE€ Pa3BUBAIOT U UCHOJB3YIOT KaK a0CTPaKTHO-JIOIMUYECKOE, TaKk U 00pa3-
HO-3MOILIMOHAJIBHOE MBIIIEHUE, HHTYUIIIO 00y4aeMoro.

5. KVII ngomxHa BOUTHIBATHL B ce0s ITOCIEIHHUE IOCTHIKEHHUS B 00JIaCTH
NeJaroru4eckux HaykK.

NHxeHepHO-TICUXO0JIOTHYECKUE TpeOOBaHUsSI OMPENEstoT uHTepdeic
mexay ooydaembiM 1 KVII. 3neck TpeboBanus OyayT ciienyromue:

1. IIpoctora padotsl ¢ KYII.

2. Ilpyxemto0HOCTh nHTEpdeiica.

3. Ilpucnocobnenne k TpeOOBaHUSIM KOHKPETHOTO 00y4aemoro, (Hampu-
Mep, HaCTpoiiKa 1[BeTa U mpudTa TEKCTa, BOSMOXKHOCTh YBEIMUYEHHUS MIpU(PTa).

4. Opranuzanust koMpopTHOro uHTEepdeiica.

Menmuuunckue TpeboBanus omnpenensaoT ¢akropel KVYII, koropsie Bius-
10T Ha 3710pOBbE 00y4aemMoro. ITH TpeOOBaHUS HE TOIBKO OMPEEISIOT BIUSIHHUE
KoMIbIoTepa Ha oOydaemoro, HO U BiusiHue camoit KVYII. I[lpexne Bcero, 310
KacaeTcsi 3peHHs, NMCUXUKU W HepBHOW cuctembl. HexoTopsie TpeOoBaHUS,
HarpuMmep BpeMs oOydeHus: ¢ momotnbio HekoTopoir KVYII mist pasapix rpymm
yuYalxcs, onpeaestorcs penepalbHbIMU CAHUTAPHBIMU MIPABUIIaMU, HOpMaMHU
Y TUTUEHUYECKHUMHU HOPMATUBAMH.
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[lenaror HemnocpenCcTBEHHO OPraHU3yeT 00yUeHUE MpeaMeTa ¢ MOMOIIbIO
roroBoil KVYII. 3amyckaeT npu HE0OX0IMMOCTH MporpaMmy, HabJIOIaeT 3a XO-
JIOM paOOThI CTY/ICHTA, MPUXOJUT HA MTOMOIILb P BOSHUKHOBEHUHU TPYIHOCTEH.
Peructpupyert Tekyiue ycnexu yyamierocs. OCHOBHbIE TpeOOBaHUSI CO CTOPO-
HbI YYUTEIIA CIEAYIOLINE:

1. ObecneueHne pa3nu4HbIX (POPM OpraHU3alK PaOdOTHI C AyIUTOPUEH —
OT KOJUIEKTUBHOM J0 MOJIHOCTHIO MHJIMBHIYAIIBHOM C KaXK/IbIM y4alUMCH.

2. OGecrnieueHne pa3iMYHbIX BHJIOB CBSI3U TMefarora ¢ 0O0y4aeMBbIMH:
AJIEKTPOHHAS TT0YTA, JOCKH OOBSBICHUH, TIepeapecalus yJaerocst K yYuTeto
JUISL JIMYHOTO KOHTAKTa; BMEIIATENICTBO MEAarora B XoJ 00y4eHHus Ha Jr000i
CTa/INM, CBA3b CO BCEMHU O0Y4aeMbIMH WJIM C KAKIbIM B OTAEJIBHOCTH; BO3MOX-
HOCTb HETJIACHOTO KOHTPOJISL.

3. Paznuunbie hopMbl HAKOTICHUS OMbITA: MPOTOKOJIUPOBAHUE MpoOIlecca
oOyuyeHus; CTaTUCTUUECKUNM aHalu3; perucTpanus BOCTPEOYEeMOCTH TEX WM
uHbIX pazgeno KVYII.

4. Bo3moxunocTh BHeceHus: usmenenuit B KYII (mo kpaitneit mepe, anan-
tanuio KYII 1y koHkpeTHOro Bujga o0yueHus).

BaxueiimuMm TpeOOBaHHEM aJMUHUCTPAIIUU SIBISICTCS TOBBIIICHUE (-
(EKTUBHOCTH Mpouecca 00y4eHHs ¢ UCMOJIb30BAHUEM KOMITbIOTEPHBIX YUE€OHBIX
nporpamm. 31ech 3P(HEKTUBHOCTh TOJIKYETCSI B caMOM o01eM cmbicie. T.e. 3To
MOKET OBITh COKpalI€HUE MPSIMBIX U KOCBEHHBIX 3aTpaT Ha oOpa3oBaHUE, WIH
MOBBIIICHUE KAuyecTBa OOy4YEHUSs, WK co3aHue KOM(GOPTHONH TBOPYECKOM aT-
Moc(epsl MeIarornyeckoro KoyiekTuBa. Kpome yka3zaHHBIX OBUIM BBISIBJICHBI
cienyroume TpedoBaHus: HHPOPMAMOHHOE O0eCreYeHNue aJMUHUCTPATUBHBIX
byHkuuii (cOOp JaHHBIX M CTATUCTUYECKUN aHAIN3, COCTABIEHUE OTYETOB); CO-
OmoieHne TpeOOBaHMM CTaHIAPTU3AUY U YHU(DUKAIUY.

OCHOBHBIM TPeOOBaHHEM CO CTOPOHBI TEXHUYECKOTO MEPCOHAa SIBISIETCS
CHW)KEHHME 3aTpaT Ha dKCIuTyaTanuio paspadatsiBaeMoit KYII. Oto TpeboBanue
IIpe1yCMaTpPUBAET:

1) mpocToTy 3amycKa U HacTpO#Ky pa3padarbiBacmoi KVTI;

2) MUHMMH3ALHIO0 00BEMOB TPEOyeMO aMsITH;

3) MUHUMH3AIMIO BPEMECHHU BBITIOJHEHUS,

4) UCTIONBb30BaHKE CTAHIAPTHBIX TEXHUICSCKUX YCTPOUCTB.

B npouecce pa3pabOTKu KOMIIBIOTEPHON y4eOHOM MpOrpamMMbl  BBIIEISI-
I0TCSI TP OCHOBHBIE€ COCTABIIAIOIIME: MICUXO0JIOT0-TIeAarorunuyeckas, opraHmusalu-
OHHO-PKOHOMHYECKass U TexHuyeckas. [lcuxonoro-nenaroruyeckas COCTaBJIs-
fo11as1 00eCIeYMBaET MeIarornyecKue e U METO/Ibl IOCTHKEHUS UX B pa3pa-
oarpiBaemoii KYTI.

OpraHn3almoOHHO-?KOHOMHUYECKasi COCTABIIAIONIAsl 00EeCIIeYnBaeT peau-
3anuio U TupaxkupoBanne nanHor KYII mpu 3amanHbIX (MHAHCOBBIX, TPYIOBBIX
Y BPEMEHHBIX OrpaHUYCHUAX. TeXHUYECKask COCTaBJsIoNasi COOCTBEHHO pealu-
syet KVYII B Buie mporpaMMHOT0, HH(OOPMAITMOHHOTO U MHBIX 00ECTICUCHHUSIX.
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«Pa3paboTunkn» — 1OBOJBHO OOJIBLIIONW KOJUJIEKTUB CHELHUAINCTOB, CO-
CTOSALIMI U3 IPOrpaMMUCTOB, ICHUXOJIOIOB, METOAMCTOB, XYAOXKHHUKOB, MY3bl-
KaHTOB, 3BYKOBBIX PEXHCCEPOB, MYJIbTUILUIMKATOPOB, CLEHAPUCTOB, IKOHOMHU-
CTOB, MEHEPKEPOB 10 MApPKETUHTY M peKJiaMe, I0PUCTOB, MEAUKOB, CIIELUaIu-
CTOB II0 TECTUPOBAHMIO, OPTraHU3aTOPOB. Y CIIOBHO BCEX pa3pabOTUYUKOB MOKHO
paznenuTs Ha 11 rpynn (cMm. puc. 2).

["pynnaynpasneHus
NPOeKTOM
4 N '
MNpynna OKOHOMMYEecKan
MeToOMCTOB rpynna
- S
( \ { \
Npynna pynna peknamsl
NCUXOSIOroB | ¥ MapKkeTuHra
. J J
KomMnbloTepHas /
( ) yebHas ( )
MNpynna ngorpamma <4— Opwugunyeckan
npoOrpamMMmncToB rpynna
. J \ J
( ) ( ™
XypnoxecTBeHHas MeguunHckas
rpynna rpynna
J . J

[ Mya3abikansHas ] [ TecTupytowiasn ]
rpynna rpynna

Puc. 2 — OcHoBHBIE TPYMITBI Pa3padOTINKOB KOMITBIOTEPHBIX YIEOHBIX MMPOTPaMM

1. I'pynna MeTOauCTOB ONpenemnsieT Leld, COAepKaHue M dTanbl oOyue-
HUS ¢ TToMoIIbio pa3padbaTeiBaeMoit KVYII, ocHOBBIBasich Ha MOCHEAHUX JOCTH-
JKEHUSX TICUXOJIOTO-TIEAArornueCKo HayKu M mpakTuku. Omnpenenser neaaro-
TMYECKYI0 TEXHOJIOTHIO 00ydeHHs. DTa rpynna GopMupyer yueOHbIi MaTepuanl
st npenctasieHust ee B KYII, pazpabateiBaeT KOHTPOJIbHBIE BOIPOCH U 3aja-
HUSI, ONIPEAEISAET AITOPUTM OLICHUBAaHUS 3HaAHUW. B cocTaB 3TOM rpynmbl BXOAAT
BBICOKOKBAJIM(PUITMPOBAHHBIE HKCHEPThl B 00JACTH MPEMNOJaBaHUs JaHHOTO
npeaMerta (paszena 3HaHWi), obsajaronue OOJIBIIUM TMEJarOrHYeCKUM OIbI-
TOM.

2. I'pymnima micuxoJioroB obecrnednBaeT pa3pabOTKy pa3sHOOOpPA3HBIX Te-
CTOB COCTOSIHHS 3JI0POBBSI, TECTOB CIOCOOHOCTEH M JOCTHOKeHHH. Takxke drTa
rpynma penraeT Bompockl pa3padoTku dpdexkTuBHOr0 MHTEpPEiica MKy CTy-
neratom u KVII.

3. I'pynna nporpammuctoB HenocpeactBeHHo peanuszyeT KVYII. Ilpo-
rPaMMHUCTOB MOYHO pAa3JelUTh HA CHUCTEMHBIX M MNPUKIAIHBIX. CHCTEMHBIC
nporpaMmmMucThl ooecnieunBatoT uHTepdeiic KYII ¢ BeluncnurensHoi cucteMoit



13

KOHKPETHOTO KJjlacca KoMibtoTepa. [Ipukiiagasie mporpaMMUCTbI 00ECTIEYMBaIOT
pa3paboTky oTAenbHbIX Moaynei KVYII.

4. XynoxecTBEHHas Tpymnna o0ecrednBacT KOMIIbIOTEPHOE MpEJICTaBIIe-
HUEe ydyeOHoro marepuana. [Ipu sToM pemaroTcst Cienyrouue 3ajadu: BhIOOp
Wi pa3zpaboTka mpudTOB A MpeACTaBICHUSI TEKCTOBOM yueOHOU mHbOopMma-
mun. BBon, pempaktupoBanue u ¢popMaTupoBaHue Tekcta. PazpaboTka, BBOJ U
pelaKTUpOBaHKUE WIUTIOCTPAIMi MpeacTaBiIeHHbIX B rpaduueckoit popme. Co-
3MaHUE KOMIBIOTEPHON aHUMAIIMM M BU3YaIbHBIX 3(PEKTOB. 3amuch U peaak-
TUPOBAHKE BUCOKIIUIIOB WU BUACO(DUIBEMOB.

5. My3bikanbHas rpynmna o0ecneurnBaeT MY3bIKaJIbHOE COIMPOBOXKICHUE,
pa3paboTKy 1 BBOJ pa3inuuHbIX 3BYKOBBIX 3(dexToB B KYII. ConpoBoxaeHue
Mo/Iauu y4eOHOTO MaTepHalia rojlocoM JUKTOpA.

6. Menununckas rpymnmna obecrneunBaet onpesaeneHue napamerpos KVII,
BIIMSIOIINX HA 3I0POBbE YUALIUXCSI. DTO MPEKIE BCEro, MPEANOIAraeMOE BPEMsI
pabotsl ¢ nannou KVYII.

7. DKOHOMHUYECKasl rpynna o0ecreurnBaeT KOHOMHUYECKYI0 OOOCHOBaH-
HOCTb U 1enecooOpa3HocTh pa3padbotku KVYII, npousBoaut noanepxky ¢puHaH-
COBOT'0 COCTOSIHUS ITPEANPUATHS NIPU PEAIU3ALMHU TaHHOTO ITPOEKTA.

8. I'pynma MapkeTHHTa U peKiIaMbl 0O0ecTieuuBaeT pa3paboTKy CTpaTeruu
pPEKJIAaMHOM KOMIIAHUU, pa3pabOTKy PEKJIIaMHBIX MaTepuajoB (POJIUKOB, TEMOH-
CTPALIMOHHBIX BEPCHM, pEKIAMHBIX JUCTKOB U MHCEM U Jp.), ONPENEIECHUE PhIH-
KOB cObITa U 1IeH Ha pa3padbatsiBaecMyto KVYII, paboTy 1o 3akiatoueHHIo Iuiep-
CKHMX COIVIAIIEHUH Ha TUpaxxuposaHue npoexkrupyemon KVYII.

9. IOpuanueckas rpynmna obecreunBaeT MPaBOBYIO MOIACPKKY, KOTOpas
BKJIFOUAET Pa3pabOTKy BOIPOCOB MPABOBOW 3alUThI BCEX 3aMHTEPECOBAHHbBIX
CTOPOH: 00y4aeMoro, yUuTess, aAIMUHUCTPALIUU U pa3pabOTIYUKOB.

10. Tectupyromas rpymmna — JOBOJHO OOJbINasi Tpymma pasHOoOOpas-
HBIX CIIEIUAIMCTOB, MPOU3BOJAIIAS TecTUpoBaHUEe pazpadarbiBaemort KVYII.
[Ipexxne Bcero, 3TO NpenojgaBaTeNM, UMEIOIINUE OMBIT paboThl ¢ MOJIOOHBIMU
IporpaMmMaMu.

11. I'pynna ympaBiieHUs MPOEKTOM OOeCTeurBaeT yIpaBieHUE, TUIaHU-
pOBaHME M KOOPAMHALMIO OTAENIbHBIX 3TalloB pPa3pabdOTKU KOMIIBIOTEPHOM
yueOHOM mporpaMmbl. B 3Ty rpynmny BXOAST pyKOBOAMTENb MPOEKTa, €ro IMOo-
MOIIIHUKY IO OTAEJIbHBIM HallpaBiIeHUSIM, TEXHUUECKHE PAaOOTHUKHU.

Pa3BuTHE KOMIBIOTEPHOM TEXHUKH MPUBEIIO K CUTYal[uH, KOT/1a Ha PhIHKE
KOMIIBIOTEPOB JJisi 00pa3oBaHusl OCTalOCh Bcero nasa tuma. Jto IBM PC-
noo0Hble 1 MakunTtomu ¢pupmbel Apple. OCHOBHBIM TpeOOBaHHEM JIJISI KOMITh-
I0Tepa, MpeIHa3HauYeHHOro JUIsi 00y4YeHHUsI, SBISETCS OCHAICHUE €ro CPeCTBa-
MU MyJIbTUMeUa. J[pyrum BakHBIM TpeOOBaHUEM SIBISIETCSI BO3MOKHOCTH TOJI-
KJIFOUEHHS KOMIIBIOTEPA B KOMITBIOTEPHYIO ceTh VIHTEpHET.

Eme ogHrM BaKHBIM acCIEKTOM C TOUKM 3peHus peanmsanuu KYII sBis-
eTcst BBIOOp mporpaMMHOM 1uiatdopmbl. B Hacrosiiee Bpemsi uMeercss 10CTa-
TOYHO MHOTO Pa3HOOOpa3HbIX omepanuoHHbIX cuctem: MS DOS, Windows
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3.1/95/ NT/2000/2003, Unix, OS/2 u 1.1. B HacTos1ce BpeMsi OIHOM U3 caMbIX
pacpoCTpaHEHHBIX OINEPAlMOHHBIX CHUCTEM, MCIOJb3YEMbIX B 00Opa3oBaHUM,
seisiercs OC Windows.

Crnenyer TakXe OTMETUTh, YTO Pa3BUTHUE KOMIIBIOTEPHOW TEXHHUKHU IS
o0pa3oBaTeNbHBIX LIeJIeH HE CTOUT HAa MECTE U B HEJAIEKOM OYIyIlIeM MOSBITCS
MPUHITUITHATHHO HOBBIE KJIACCHI KOMITBIOTEPOB. [IpooOpa3oM Takux KOMITBIOTE-
POB SBJISIIOTCS KOMITBIOTEPBI-0JIOKHOTHI. [ TaBHBIE YepPThI HOBBIX KOMITHIOTEPOB:

1. OcHOBHBIM YCTPOHCTBOM BBOJa OyJeT pyuyka THIMA IMIApUKOBOM. 3/1eCh
KOMITBIOTED Oy/IeT pacro3HaBaTh MOYEPK CTYACHTA.

2. DKpaH KOMIbIOTEpa Oy/eT pacrojoKeH He BEPTHKAIbHO, & TOPU30H-
TaabHO. Takum o0pa3oM, KOMIBIOTEp OyaeT JekaTh Ha CTOJie KaK OOBIYHAS
TeTpajib, B KOTOPO MOXHO MUCATh U PUCOBATh.

3. B xommnbioTepe OyneT peaan3oBaH pedyeBOil BBOJ M BBIBOJ MH(OpMa-
1107078

4. KoMmbloTepbl OyyT OCHAIICHBI OECITPOBOIHOM CBSI3bIO.

B nenom o01iecTBO Takke BBIIBUTAET Psiji TpeOOBaHUM K pa3pabaTbiBae-
Mot KVII. Oto TpeboBanus coOiroieHHs OE301IaCHOCTH MCIOJIb30BAaHMS 3Ha-
Huil. T.e. 3HaHUA, TTOTydYeHHbIE ¢ momoIbio JaHHoW KVYTI, He qoKHBI UCTIOJb-
30BaThCsl BO Bpe JIIOAM W Tpupoje. JpyruM BaKHBIM TPeOOBAaHUEM SIBIISICTCS
MOBBIIIEHUE KyJIbTYPHOTO YPOBHS 00yyaeMoro. T.e. o0ydaeMblil TOJKEH TOJTy-
YaTh HE TOJIPKO YHCTHIC 3HAHMS 110 TAHHOW KOHKPETHOW TeMe, HO U BBIJAIONIH C-
Csl IPUMEPBI TPHOOPETCHUSI HITA TTPUMEHEHUS dTUX 3HAHUH.

[Tocne BeIsIBNIEHUS TpeOOBaHWN HEOOXOIMMO MPOBECTH WX aHAIHM3 W 3a-
UcaTh CHEUUKAINIO0 Ha pa3padaThIBACMY KOMIIBIOTEPHYIO YUEOHYIO IMPO-
rpamMmy. 311ech 1oj cruernudukamnreil OyjaeM NOHUMATh ONMKMCAHUE KOMITbIOTEP-
HOM y4eOHO# MporpamMMmbl, O KOTOPOMY MPOU3BOJUTCA €€ MPOCKTUPOBAHHE.
OT0 omucaHue MOXKET OBITh COCTABIIEHO HAa €CTECTBEHHOM S3bIKE, WJIM MOXKET
OBITH UCITOJIb30BAH HEKOTOPHIN (hOpMaTU30BaHHBIN S3BIK.

B cnenudukanum 1omKHO OBITH 3aMMCaHO: MIaThopMa U TUTT KOMITBIOTE-
pa, OTpe/eNieH MOAX0 K MPOSKTUPOBAHUIO KOMIIBIOTEPHON Y4eOHOW Mporpam-
MBI, OMpeaeNieHbl BUABI MPEACTABICHUsS] Y4eOHOro Marepuaia (Hampumep, uc-
nosib3yet i AanHas KYII aynuo- unm Buneo- yueOHyto napopmanuio). Eciu B
nanHorn KVYII mpemycmaTpuBarOTCS TECThI, TO ONPEAECISAIOTCS THI BOIIPOCA,
CriocoObI BBOJA OTBETAa M €ro aHaiIM3a, OMPENesISIOTCS CIOCOObl OICHUBAHUS
OTBETOB M UX (PUKCAITUH U T.]I.

DTar mpOoeKTUPOBAHMSI MPEIIOIaracT pa3padoTKy aJrOpuTMOB B HH(OP-
MaIlMOHHOW 0a3bl, /I KOMIIBIOTEPHOTO IMPEACTaBICHUS YIECOHOTO Marepuaa.
Ha »ToM sTame roToBUTCS yueOHBIM MaTepuai, OMpeNesieTCs ero CTPYyKTypa,
MUIIETCS TEKCT, TOTOBATCS WJUTFOCTPAIIMH, TIOJATOTABIMBACTCS BHACOMATEpHUal,
noadupaeTcsi ayauoMarepuani. J[Js TecTOBBIX MPOTpaMM TOTOBSITCS BOIPOCHI,
pa3padaThIBAIOTCSl AJITOPUTMBI aHAJIW3a W OIICHUBAHUs OTBETOB. Pa3pabarrhiBa-
IOTCSI QJITOPUTMBI  TIPEACTABJICHHUS U TIPEABIBICHHUS yueOHOW HWHGMOpMAIIHH.
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Huxe OyayT monpoOHO paccMOTpPEHbl KOHKPETHBIE METOAbl MPOEKTUPOBAHUS
JUISL OIIPEJIEIIEHHOTO KJ1acca KOMIIBIOTEPHBIX YU€OHBIX IPOrpaMM.

Ha »stane koaupoBaHUs HENOCPEICTBEHHO CO3JA€TCS KOMIBIOTEpPHAs
yueOHas nporpamma. KoanpoBanue BKIIIOUaeT co3aHue MHPOPMalMOHHON Oa-
3bl, COCTOSIIIEM M3 TEKCTa, WIUIKOCTpalUil, aHMMAlWW, ayauo- U BUACO -
uHpopMmaruu. [lpuyem Bcs 3Ta yueOHas MHPOpPMAIHS CBSI3aHA B BUJE HEKOTO-
poii nndopmannoHHou cetu. Hanpumep, oTaenpHbIe PparMeHTHI TEKCTa, UILTIO-
CTpalMii U T.[. NPEACTABIEHbl B BUAE OTIEIbHBIX KOMIIBIOTEPHBIX CTPaHHII
(KagpoB), KOTOPBIE B CBOIKO OYEPEb MOTYT OBITh CBSA3aHbI C JPYTUMU KaJIpaMHu.

ANroput™Mbl, pa3paOOTaHHbIE Ha 3Tale MPOCKTUPOBAHUS, PEATH3YIOTCS
IPOrPaMMHO € HUCIIO0JIb30BAHUEM HEKOTOPOW MHCTPYMEHTAIBHOM CPEJIbI.

Ha nanHOM 3Tame mpou3BOAMTCA KOMIUIEKCHas cOOpKa BCEX MOIYJei
KVII u otnanka nporpaMmai.

TectupoBanue sBIsSETCS HEOOXOAWMBIM U BaXKHBIM 3TallOM CO3JaHMS
KVII. Ha nanHom sTane npou3BOAUTCS NMPOBEpKa GYyHKIIMOHUPOBAHUS BCEX CO-
craBHbIX yacted KVII, ompenensrorcss peanbHble XapakTepucTuku. IlepBona-
YaJIbHO TECTUPYIOTCS OTHENbHBIE MOAYJIM HporpaMmsl. Jlajiee mpoU3BOAMUTCS
TEeCTUpOBaHUE HH(poOpMalMoHHOrO obecrieueHus. IlpomsBoguTcs mpoBepka
NIPEICTABICHUS U NPEABSIBICHUS MHPOPMALIMKM C TOUYKU 3pEHUsI 0Oy4eHUs JaH-
HOMY TPEIMETYy, IPOU3BOAUTCS ONPEIEICHUE KOPPEKTHOCTH BOIPOCOB M CIO-
co00B ux oueHuBaHusA. [IpoBepsieTcsi CBsA3aHHOCTh Y4YeOHOW HH(pOpMaUU
(HanpuMep, BCce CChUIKH JIOJKHBI OBITh Ha pealibHble Kajaphkl). [anee mpousso-
JUTCSL TIPOBEPKA peXUMa 0KHIaHHS BBOJA, T.€. BCEX CUTYalMil BBOJa MH()Op-
MalKU CO CTOPOHBI 00y4aeMoro.

1.3 Moaxoabl K NPOEKTUPOBAaHUIO NPOrpamMm

MoO3HO BpILAEIUTH J1Ba NOAX0Aa K poekTtupoBanuto KVYII, a umenHo:

1) KuOEepHETUYCCKHIA;

2) uH(pOPMAIIMOHHBIH.

CyImHOCTh KHOEPHETUUECKOTO MOIX0/1a 3aKII0YaeTCs B CISAYIOLIEM:

1. PaGoTa kOoMIbIOTEpHON y4eOHOI MpOrpaMMbl JOJKHA YJIOBIETBOPATH
oO1IEel TEOPUU YIIPABIICHHUS.

2. Ilpu peanuzanmu >THX TpeOOBaHMN HEOOXOAMMO OMUPATHCS HA TICH-
XOJIOTUYECKYIO TEOPHUIO YUEHHUS.

OTcroz1a, OCHOBBIBASICh HA 00I1IEH TEOpHH yIIpaBiIeHUs, pejiaraeTcs:

1) yka3atp 1iesu yrpaBiieHUs (4eMy YUHTh);

2) yCTAaHOBHUTH MCXOJHOE COCTOSHHME YIpaBIsIeMOro mpoiiecca (ompese-
JUTHh YPOBEHb 3HAHUH M CIIOCOOHOCTH K BOCHPUSATHIO COOTBETCTBYIOIIECH yueO-
HOM HH(pOpPMAIINHN);

3) ompenenuTh MPorpaMmy BO3IACUCTBHIA, MPEIyCMATPHUBAIOIIYI0 OCHOB-
HBIE MEPEXOJHBIE COCTOSIHUS MPOLECCA OT UCXOJHOTO COCTOSIHUS K LIEIEBOMY
(ompeaenutsh 3PPEeKTUBHYIO MPOrpaMMy OOyUIEeHHUS);
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4) obecrneunTh CUCTEMATHUYECKYI0 OOpaTHYIO CBS3b, OCYIIECTBIISAS COOp
uH(pOpMAIIUU O COCTOSHMM YIIPABIsiEMOro IMpoiiecca (00ecrneuynuTh KOHTPOJIb
YCBOSIEMOCTH YueOHOH nH(popMaIum);

5) oGecrneunTh nepepadbOTKy HH(POPMAIUH, ITOJYyUYESHHOM 0 KaHajaaM 00-
paTHOM CBsI3H, C LENbIO ONPEIeNICHUsI KauecTBa EPEXOAHOr0 MpOoIecca U BhIpa-
OOTKH KOPPEKTUPYIOLIUX BO3ACHCTBUM.

NupopmaninoHHbI MOAX0 K O0YyUYEHHIO C MOMOIIBIO KOMITbIOTEpa 3a-
KITIOYAeTCsl B CIEAYIONIEM: KOMITBIOTED BBIAET MOPIHI0 HHPOpMauu odydae-
MOMY; 00y4aeMbIii BBOAUT OTBETHYIO MOPIMIO MHPOPMAIIUHU; TEM CaMbIM IPO-
U3BOAUTCS OOMEeH MH(pOpMalueld Mexay KOMIbIoTepoM u oOyuyaembiM. Ecim
O0OMeH MPOU3BOJUTCS ONEPATUBHO, TO TOBOPST O JUAIOTOBOM B3aHMMOJICHCTBUH
MeXIy o0ydyaeMbIM U KomIbioTepoM. MHbopmalimoHHbli oaXo K MpOEKTUPO-
Banuto KYII npuobpen B HacTosiee BpeMs O0IbIIYIO MOMYJISIPHOCTb, TOCKOIb-
Ky OonbimHCTBO M3BecTHBIX KVYII ocHOBaHO Ha 3ToM moaxone. Paccmorpum
noapoOHee ITOT MOAX0] K mpoekTupoBanuio KYTI.

PaboTy KOMMBIOTEPHBIX y4EOHBIX MPOTrpaMM MOKHO MPEACTaBUTH Kak
MOCJIEIOBATEIBHOCTh AJIEMEHTAPHBIX AKTOB, KAXJIbI M3 KOTOPBIX COCTOUT U3
CJIeIyIOUX 0000IIEHHBIX JEHCTBUIA:

1) cuHTe3 mopIyH yu4eOHOM HH(OPMAITHH;

2) oToOpaskeHUe MOPIUH HH()OPMAIIHIH;

3) oxuaaHuE BBOJIA OTBETA,

4) dukcaius oTBeTa;

5) ananu3 oTBETA.

Kax npasuno, yueonas unpopmanus B KYII npencrapieHa B HEKOTOpoi
nH(popMaImoHHOU 6a3e (3T0 MoKeT ObITh 0a3a JaHHBIX WK 0a3a 3HaHuii). CuH-
T€3 MOPIHH y4eOHON MHPOpPMAIIUU TIPEATNoaraeT, 4YTo dJIEMEHThI dTOW MOPIUH
U3BJICKAIOTCS W3 MH(DOpPMAIMOHHOW 0a3bl M MPOM3BOAUTCS UX OOBEAMHEHHE.
Janee mpou3BOAUTCS OTOOpaKeHHE 3TOM MOpLUK MHPOpPMAIMM Ha HKpaH Tep-
muHana. [locne BeiBosma mopuuu uHdopmaruu KYII nepexoaut B pexxuM 0Xu-
JaHusl, IpU KOTOPOM 0OydaeMblil JOJDKEH BBECTH HEKOTOPYIO HH(OpMAIIHIO.
D10 MOXKeT ObITh yKazanue, uTo jAenarb ganbiie KYII, nampumep, mokasatb
CIICYIOIIYIO TIOPIIMIO, BEPHYTHCS K MPEABIAYIICH, UM 3TO MOXKET OBITH OTBET
Ha Bonpoc, nocrasiaeHHbil KYII. Pexum, npu kotopom KVYII xaer HekoToporo
OTKJIMKa OT 00y4aeMoro, Ha30BEeM PEXHMMOM BBOJa OTBeTa. B »TOoM pexume
MOJKET OBITh HECKOJIBKO CTaHJAPTHBIX CUTYaIliil: BBI30B TIOMOIIM; BBI30B HEKO-
TOPOM BCIIOMOTATENHLHOM MPOTPaMMbl, HATPUMEP KaJTbKYJISITOPA; BOMPOC MOXKET
OBITh 33J]aH HA BpEMS U BpPEeMs 3TO UCTEKJIO U T.1. DHUKcaIMs OTBETa Mperoa-
raeT, 4ToO JaHHBIA OTBET 3aIMMCBIBACTCA B HEKOTOPYIO 0a3y oTBeToB. OTBET MO-
KET OBITh 3aMKCaH ¢ HEKOTOPBIMH TTapaMeTpaMu, HalpUMep: BpeMsi OTBETA, €To
MOPSAKOBBIA HOMED, TUIl Bompoca u T.4. IIpu ananuse oreera KVYII momxna
OTIPEJICTUTH CTETICHb MPABUILHOCTH OTBETA M BO3MOXKHYIO TUITUYHYIO OIIHOKY,
IpU 3TOM aHAJIU3 MOXET MPOBOAUTHCS C YUETOM BCEX MPEAbIAYLINX OTBETOB.
Kak npaBuio, B mpoiiecce MpoBeIeHUsI aHaIN3a ONPEAEIseTCs] OlIEHKa OTBETA.



17

Camas mpocTasi cuTyanusi, KOrja OTBET OllEHUBaeTcs 0e3 yueTa MpeAbICTOpUH, a
caMa OLIEHKa UMEET BCETO JIBA 3HAYECHUS: NPABUTbHO U HENPAGUNLHO.

[locne ananuza BBegeHHOUW mopiuu uHbopmanuu KYII cunTesupyet
cienytouryto nopuuto. [Iporecc o0yuenus nmpoaopkaeTcs 10 TeX Mop, MoKa He
Oynet npousBesieH Bbixo 1 u3 ganHou KVYII.

Taxum obOpazom, nns pazpadorku KYII mpu ucnons3zoBanuu nHGpopmaIiu-
OHHOTI'0 MOAX0Aa HEOOXOJUMO PaCCMOTPETH CIIEAYIOUIUE BOIPOCHI:

1) KOMIIBIOTEPHOE MPEICTaBICHUE YIeOHOU HH(POpMAIINY;

2) CHUHTE3 U KOMIIBIOTEPHOE MPEAbSIBICHNE Y4eOHON MH(POPMAITUH;

3) opraHu3anuio BBOa MHPOPMAIIUN YIAITUMCS,

4) ananu3 nHGOPMAITUH, BBEJACHHON yJaIluMCS;

5) olleHMBaHUE OTBETOB.

[Tockonbky pabotath ¢ KVII pomken ywamuiics (HEMOATOTOBIICHHBIN
M0JIb30BATENb), HEOOXOJUMO TaKXKE€ PACCMOTPETh BOINPOCHI OpPraHHU3alMU HH-
TepdencoB.

1.4 Mogenu KOMNbIOTEPHbIX Y4eOHbIX NporpaMm
1.4.1 KaapoBble KOMNIbIOTEPHbIE Y4eOHbIE TPOTPAMMBI

VYyeOnass uH(popManus B KOMIIBIOTEPHOM Y4YeOHOM MpOTrpaMMe MOKET
ObITh MpeAbsBIeHAa 00y4aeMOMY TOJIBKO ()parMEeHTApHO. DTO CBS3AHO C TEM,
YTO TEPMHUHAJI KOMIIBIOTEPA UMEET KOHKPETHBIE pa3Mephl U MapaMeTpbl 0TOO-
paxxenus: uHpopmauuu. [loaTomy oauH U3 nmoaxoaoB k nocrpoenuto KVYII co-
CTOUT B TOM, 4TO BCs yueOHast HH(popMalus pa3ouBaeTcs Ha MOPIUHU, KaXKaas U3
KOTOPBIX MOXET YMECTHUTHCS Ha HJKpaHE KOMIBIOTEpA. OTy IOPLUIO CTaJIH
Ha3bIBaTh KajapoM. llepBoHauanbHO Kaap ObLI CTaTHYEH, T.€. 3apaHee TOTOBHU-
JOCh KOMIIBIOTEPHOE IIpe/cTaBiieHHe Y4eOHON HHpopManmuu H, Jajnee IMpu
HEOOXOJMMOCTH, 3Ta MHQOpMAIHs MMPOCTO BBHIBOAMJIACH HAa IKpaH TepMHUHAIA,
IpU 3TOM pa3Mephl Kajapa 3apaHee Obuid (uKcHpoBaHbl. B Hacrosiiee Bpems
MOHATHE Kajpa cTajio 0osee CI0XKHOE:

1) yueOHas undopmarusi, npeaHazHauYeHHasl JUIsi 0TOOpaXKeHUs, Tpe/Ba-
PUTENBHO CUHTE3UPYETCs (HampuMep, COOMpAETCsl U3 HEKOTOPOTO TEKCTa U PHU-
CyHKa win Qororpaduu, NpuyeM KOMIBIOTEPHOE MPEICTaBIECHUE AJIA TEKCTa,
pucyHka U GoTorpaguu MOKeT ObITh Pa3IUYHO);

2) oTOOpakeHWE Kajapa MPOHM3BOIUTCS B OKHO, KOTOPOE MOXET UMETh
Pa3InyHOE MECTOIOJIOKEHUE U Pa3MEPDI;

3) crioco0 mosIBIEHUS KaJipa B OKHE MOXKET OBITh Pa3INYHBIM;

4) miast MyJIbTAMEAMHHBIX U runepMmeauiHeix KYII Bo3MOXKHO 3BYKOBOE
oopmiieHue (Harpumep, Kaap MOSBIAETCA C HEKOTOPBIM 3BYKOM, IOCIIE TOSIB-
JICHUsI KaJipa MOKET OBITh CIIBIIIIHA PeUb AUKTOPA, JAOIIET0 MOSCHEHUS WIH YU-
TAOIIETO TeKCT Kajpa).
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Tenepp 0 Kazpe MOKHO TOBOPUTH KAK O HEKOTOPOM MPOTpaMME HIIA aKTe
HEKOTOpPOro OoOIIero cueHapusi mo coopy, GOpMUPOBAHHUIO U TMPEIbSIBICHUIO
yueOHoi uHpopmaruu. OOBIYHO KaJlpbl, COAEpX AIIUe TOJIbKO YYEeOHYIO0 HH-
dbopmalyio, Ha3bIBAIUCh MH(POPMAIIMOHHBIMU KaJlpaMu, a KaJpbl, COJEpKaIlue
BOIMPOCHI, — KOHTPOJIbHBIMU KajjpaMu. Eciii B kKajpe KpoMe TEeKCTOBOW yueOHOM
UHPOpPMAIIMK  UCTIONIB3YETCS  3BYKOBOE  COMNPOBOXKICHWE W/WIM  BHUJIEO-
uH(pOpMAaIHs, TO TOBOPAT, uTo AanHas KYII ucnons3yer cpeacTsa MyabTUMEIUA.

[Tpu pabote obyyarorieil mporpaMmbl JaHHOTO Kjacca KaJphl MOCIeI0Ba-
TEJBHO MPEABSIBIAIOTCS 00ydaemoMy. [Iporiecc cMeHbI KaJipoB Ha30BEM JIMCTA-
HueM. JIucranre MOXeT ObITh OPraHU30BAHO:

1) mox ynpasnennem KVII;

2) 110 yKa3aHHUIO 00y4aeMoro;

3) UCTIONIB3YETCS CMEIIIaHHAS CTPATETHSL.

B nepBom ciyuae KVYII npeabsBiser o0yyaeMoMy TEKyIIUid Kajap, U Ja-
nee KVII 3apanee 3HaeT kakoil Kajip NpeabsIBUTh CIEIYIOIINNA, a OT 00y4aeMoro
Tpedyetrcs coobmmth KYII, 4To OH mpounTan maHHbIA Kajp (WM OTBETWI HA
BOIPOC B JIaHHOM KOHTPOJIBHOM KaJIpe€) U KAET MPEIbsBICHUS CIEAYIOLIETO.
Takast opranu3zainus xapakTepHa i Pa3HOOOpPa3HBIX TECTOBBIX MPOrpPaMM,
HaIpuMep IS DK3aMEHATOPOB .

Bo BTOpoM ciyyae oOydaemMOMy camMoOMy MpEAJIaraeTcsi OCYUIECTBISATh
npouecc auctanus. [Ipu arom KVYII npenocrasisieT BO3MOKHOCTh BbIOOpa ciie-
ayroliero kaapa. Hampumep, B mpocTeiiiiieM ciiydae 3TO MOXKET ObITh JTUCTAHUE
B IPSIMOM M OOpaTHOM HampaBlieHUU. Takasi opraHu3anus XapakTepHa A pas-
HOOOpPa3HbIX KOMIBIOTEPHBIX CIPABOYHHUKOB, SHIMKJIONEINNA, MH(OPMAIMOH-
HOM YacTH KOMITBIOTEPHBIX yueOHUKOB, T.e. B KVII, coctosmux u3 unbopma-
LMOHHBIX KaJIPOB.

B cMmemanHnoii ctpaterun npu npocmotpe nHdopmarmonHoit yactu KYII
oOy4aeMoMy JaeTcsi BOBMOXXHOCTh CAMOMY JIUCTaTh, @ B KOHTPOJBHON YacTH
nucranue ocyuectsisier KYIIL

[Tocne Toro, kak Bcs yueOHast nHGOpMaIHs MpeCTaBlIeHa B BUJIE KaJIPOB,
HEOOXO0JMMO MPOU3BECTH CBA3BIBAHUE BCE COBOKYIMHOCTHU KaJIpOB B HEKOTOPOE
nenoe. PaccMOTpUM CTPYKTYPBl M MEXAHU3MBI CBS3bIBAHUS KaJPOB.

MexaHu3M CBSI3bIBaHUSI MOXET OBITh BHYTPEHHUM M BHeEmHUM. [lpu
BHYTPEHHEM CBSI3bIBAHUM B CAMOM KaJpe€ COJIEPIKATCA CCHUIKM HA JPYyTrHe Kal-
pbl. [Ipu BHemHeM cBsizbiBaHuU B KVYII 3a1a0TCst HEKOTOPBIE CTPYKTYPBI, B KO-
TOPBIX UMEIOTCS CCBUIKA HA COOTBETCTBYIOIKE KaApbl, a CAMU KaJpbl HUKAKHUX
CCBUIOK HE UMEIOT.

B o6miem ciiydae BHEIIHUE CTPYKTYPbI MOXKHO Pa3esiuTh Ha CIEAYIOLIIe
KJIACChl: JIMHEUHBIC, HEPAPXUUYECKHUE; CETEBBIC; CMEMIaHHbIC. [ TMHENHBIX
CTPYKTYP XapaKTE€pHA KECTKasl MOCIEI0BATEILHOCTh CMEHBI KaApOB. JInucTanue,
KaK MPaBUJII0, OCYIIECTBIISETCS TOJIBKO B MIPSIMOM WJIM 00paTHOM mopsiakax. Ta-
Kyto KVYII M0xHO npeicTaBuTh B BUAE JIMHENHOTO JBYXCBA3HHOIO CITUCKA.
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Wepapxuueckue CTPYKTYphbl MO3BOJSIOT OPraHU30BaTh JIUCTaHUE Oojee
rubko. Bech ydeOHbINi MaTepuan pa3OuBaeTCsi Ha TEMbI, TEMbl Ha TOJTEMBI,
MOATEMBI Ha pa3fensl U T.4. Kaxaslil KaJap, COOTBETCTBYIOIINM TEME WU MOM-
TeMe, UMEET CIEeIMAIbHBI MEXaHU3M BhIOOpA WIIM MEepexo/ia OT JAaHHOU TeMBbI K
3aIaHHOM NOATEME, a TAKKE MEXaHU3M BO3BpATa U3 HMXKECTOSIIETO B UEPAPXUU
KaJpa K COOTBETCTBYIOILIEMY BBIIECTOSAIEMY Kaapy. Mepapxuueckue CTpyKTy-
PBI IO3BOJIAIOT JOBOJILHO OBICTPO HAXOAUTh HEOOXOIUMBIH Kajp.

CereBble CTPYKTYpPHI MTO3BOJISIIOT OPTaHU30BATh JUCTAHUE €llle ThOUe, YeM
uepapxuieckre. B 1aHHOM ciydae MEXaHU3MBI IIEPEX0/1a U BO3BpaTa OPraHnu30-
BAaHbI HA CMBICIIOBOM CBSI3AHHOCTHM TEKCTa. ECiiM B TEKCTE TaHHOIO Kajapa mMe-
IOTCSI TEPMUHBI WIH TIOHSATHSA, KOTOPBIE OOBACHSIOTCS B JIPYTHX Kaapax, TO
MOHO OCYHIECTBUTH MEPEXOJ OT KaJpa, B KOTOPOM BCTPETHIICS HEKOTOPBIN
TEPMHUH, K KaJIpy, B KOTOPOM JIaHO €ro OIpECIICHUE.

Takas opranuzanus yueOHOTO MaTepHalia oJiydnsia Ha3BaHUE TUIIEPTEK-
cra [157,158]. 'uneprekcroBas opraHu3anus y4eOHOro mMaTepHalia B HACTOS-
1iee BpeMs Mojay4yuiia BceoOuiee npu3Hanue. OT4acTu 3To CBA3aHO € TEM, YTO B
OCHOBE TJI00aJIbHOM KOMIBIOTEpHON ceTu VIHTepHeT TakkKe JIEKHUT TUIEepPTeK-
CTOBasi TEXHOJIOTUSl opraHu3anuu uHdopmaiuu. PaccMotpum noapobHee opra-
Hu3auuio runeprekcropor KYIIL

Bces yueOHnas undopmaiius pazouBaercs Ha cTpaHuibl (Kaapsl). B kaxmon
CTpPaHULE BBIICISIOTCS CIOBA U CIIOBOCOYETAHUS, MOSICHEHUS KOTOPBIX TAKOTCS
Ha JIpyruXx cTpaHuiax. Kpome Toro, MOKHO SIBHO 3aJaTh CCBUIKM Ha JPYTrUe
cTtpanuubl. Harmpumep, «ipumep pelieHuss JaHHOM 3a/1a4M MOKa3aH Ha CTPaHULE
45y. Takum oO6pazoM, GopMUPYETCST HEKOTOPOE MHOKECTBO CCHLJIOK OT JIAaHHOU
cTpanuilbl K apyrum. OObrdHO nuctanue B runeprekcToBbix KYII opranusosa-
HO Ha OCHOBE MEHIO. Bce CcChUIKM OJKHBI OBITH SIBHO BBIJICJIICHBI B TEKCTE JaH-
HOM CTpaHuIlbl, U 00y4aeMblil JUIsl epexo/ia Ha HEOOXOIUMYIO CTpaHUILy IIeJ-
KaeT MBIIIKOW Ha He0OXoauMoi ccpuike. [Ipu 93TOM Ha SKpaHe MOSBIAETCS OKHO
C YKa3aHHOM IO CCBUIKE CTpaHULEH. J[pyroe ucroib30BaHUE CETEBOM CTPYKTY-
pPBI MOXET OBITh TIPH 3aJaHUM TOCIEAOBATEIILHOCTH U3YYEHUs Y4eOHOrO Mate-
puana. T.e. mepBOHaYaIbHO 331a€TCST HEKOTOPOE MTOAMHOXKECTBO KaIpOB, KOTO-
pble HE0OXOIUMO MPOCMOTPETH (WIJIM U3YUUTh) B IEPBYIO OYEPE/lb, ajiee, B 3a-
BUCHMOCTHU OT PE€3yJbTaTOB OOyYEHHMs (3TO MOKHO IPOBEPUTH C MOMOILBIO Te-
CTOB), JA€TCS1 BOBMOXHOCTb M3y4aTh CIAEAYIOIIEE MOAMHOKECTBO KaJpPOB U T.1I.

Ecnu runeprexcroBas KYII ucnons3yer cpenctsa MyiabTUMENUA, TO TO-
BopAT o runepmenua KVYII. Ecnu Bce ctpanuusl runepmenniinon KYII npen-
CTaBHUTh Y3JIaMH, & CPEAY CCBUIOK NPEACTABUTH B BUJE AYT CO CTPEJIKaMH, TO
MO>KHO 3aIucaTh OPUEHTHPOBaHHEIN Tpad. B obmem ciydae 3TOT opueHTHPO-
BaHHBIN Tpad Moxker umeth nem. K negocrarkam KVYII ¢ runeprekcToBoii op-
raHu3aluenl OTHOCUTCS TO, YTO CCHUIKHM, KaK MPaBUIIO, OPTaHU3YIOTCS BHYTPEH-
HUE U MTO3TOMY HEJb3sl U3MEHSAThH Cpey cChUIoK. T.e. ecau mo Kakoi-i1bo npu-
YuHE HEOOXOJMMO COKPATUTh y4eOHBIM MaTepual, TO HEOOXOAUMO yOpaTh J10-
BOJIBHO OO0JIBIIIOE KOJMYECTBO CCHUIOK.
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[IpuMeHeHre CMENIaHHBIX CTPYKTYP MO3BOJSET MCMOJIb30BATh JOCTOWH-
CTBa KaXJIOM M3 OMHMCAHHBIX Bbilie. Hampumep, BHYTPEHHIOIO CpPEIy CCBHLUIOK
MO>KHO OpPTraHHU30BaTh KaK TMIEPTEKCT (T.€. Mepexo]] OT Kajapa K Kajpy MO CChLI-
KaM); BHEIIHIOIO CTPYKTYPY 3aJ1aTh B BUJE JI€pEBa, KOTOPOE XOPOIIIO OMKUCHIBACT
CTPYKTYpY yueOHOTO MaTepualia, a B BUJE JUHEHHOTO CIMCKAa MOXXHO 33JaTh
MOCIIE0BATEIBHOCTh KaJPOB, KOTOPhIe 00ydaeMblil MPOCMOTPEN B JAHHBINH MO-
meHT. [Iprdem MexaHu3M mepexoa MeKIy KaJlpaMH BKIIOYAET:

1) mepexo/1 IO TUIEPTEKCTOBBIM CCHLITKAM;

2) nepexo/ipl 0 UEPAPXUU TEM;

3) mepexojibl N0 OTHOLIEHUIO «COCEAHHUM Kaap» (BapHUaHT MPOAOJHKEHUS
WJIM BO3BpaTa);

4) BO3BpaT MO CIMHCKY MPOCMOTPEHHBIX KaAPOB (IO UCTOPUU MPOXOKIe-
HUS Yy4eOHOTO MaTepuaa).

Taxum 00pa3zom, MOJENIb KOMIIBIOTEPHON Y4E€OHOM TPOrpaMMBbl, OCHOBaH-
HYIO Ha KaJpax MOKHO npeacTtaButh msarepkoit {1,Q,V,C,P}.

| — MHokecTBO HH(MDOPMAITMOHHBIX KaJPOB;

Q — MHOk€eCTBO KOHTPOJIbHBIX KaJPOB;

V — MHOK€ECTBO CBS3€l;

C — Bug ynpasnenus;

P — IIpoToxon.

1.4.2 Moaeab MHTE/UIEKTYaJIbHON KOMIIBIOTEPHOH y4eOHOM
NMPOrpamMmbl 00y4eHHsI pelIeHUs 3a1a4

AnbprepHatuBoil kanpoBbiM KVYII sBIAIOTCS HMHTEIUIEKTyallbHBIE O0yda-
fomue cuctemsl (MOC) — kmacc KVII, B ocHOBE KOTOPOTO JIGKUT MPUMEHEHHE
UJEH MCKYCCTBEHHOIO MHTEJUIEKTA. JTO HAIPAaBJICHHUE CBA3AHO C MOJAEIUPOBA-
HUEM HHTEJUIEKTYyaJIbHOM JesTeIbHOCTU YesioBeka B cepe oOyuenus. B 3aman-
HBIX CTpaHax 3TO HampaBieHue noaydmio HazBanue Intelligent Tutorial System
(ITS).

st pa6oter MOC Heobxoaumo nMeTh 0a3y 3HAHUN, B KOTOPOU JTOJKHBI
OBITh MTPEICTABJICHBI CIEAYIOLINE 3HAHMS:

1) 3HaHUS U3 IPEIMETHOM 00JIaCTH;

2) 3HAHUS TEXHOJIOTUH O0YYCHUS;

3) 3HaHUS 0 KOHKPETHOM CTY/CHTE.

OnnnM u3 xapaktepHbix npus3HakoB MOC sBisieTcs Hanmudne MoOJenu
oOydaemoro. Pa3nuyaioT Tpu OCHOBHBIX KJlacca MOJIETIEH: CKaJsipHasi; OBepJie-
Has, nepTypOarmonHas. CkaisipHas MOJIEb MPOCTEHIIIAs OTpaXKaroIas YPOBEHb
3HAHMS CTYJIEHTa B BUJIE HEKOTOpPOro yucia. OBepieiHas MOJENb MpeIcTaB-
JIeHa B BUJE HEKOTOPOTO MACCUBA WJIH CTPYKTYPBI, KaKIbIi 3JIEMEHT KOTOPOTO
OTBEYAET 3a KOHKPETHBIA (hparMeHT 3HaHui. [leprypbammonHas Mozienb y4u-
THIBAE€T HE TOJIbKO UCTUHHBIC 3HAHUS CTYJIEHTA, HO U UCKa)KEHHE 3HaHUI1, B MIPO-
CTeMHIlIeM cilydae, 3TO TUIIMYHBIE OIIUOKU CTYJIEHTOB.
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Baxwnetimum cBoiictBom MOC siBasieTcst crmocoOHOCTh peliaTh 3a1aud U
MOJEIUPOBATh IEATEIIBHOCTh AKcepTa. 10 cBoilcTBO poaHuT MOC ¢ skcnepT-
HBIMU CUCTEMaMHU M MHTEJUICKTyaJIbHBIMU pelaTtesiMiu. YacTo HHTEIIEKTyallb-
HBII pemaTeb WK 3KCIepTHas cucrteMa siisiercs yactbio MOC, koTopast oT-
BEUAET 32 pealn3alri0 MEXaHU3MOB CEMAHTHUYECKOTO BBHIBOJIA HA OCHOBE 0a3bl
3HaHUU MPEIMETHON 00JIaCTH.

C passutnem cetu Hutepuer MOC mepeBoasTcs Ha BeO-TEXHOJIOTHHU.
Opnako metomonorudecku ctpykrypa MOC He usmenunacb. C pa3BUTHEM
MYJIbTHAr€HTHOTO MOAX0Ja K mocTpoeHuto cucteM MU mosBasitoTcss MyibTHA-
reatHsie OC.

B Hacrosiee Bpemst Tematuka MOC cTaHOBUTCS OJHOM U3 Ba)KHEHIIEH B
00JIaCTH MPOEKTUPOBAHUS KOMITBIOTEPHBIX y4eOHbIX TIporpaMm. (OO0 3TOM CBU-
JIETENBCTBYET TOCTOSHHBIN pOCT uKciia myoaukanui. Hanpumep, Ha Moucko-
BoM cepBepe Google 6osee 72000 ccoutok Ha Temy «Intelligent Tutoring Sys-
tems», Ha cepepe Yahoo cseiire 140000.

PaccmoTpum 06001IEHHYIO MOJIEN b KOMITBIOTEPHON Y4EOHOM IPOrpaMMBbl
JU1s1 00yUYeHHUsI PEIICHHIO 3a/1a4, OCHOBaHHOM Ha uaesx M. baza 3Hanuii Takoi
MIPOTrPaMMBbI JIOJKHA COJIEPHKATh:

1) mpuemsbl, IpaBuJIa, 3aKOHBI, UCIIOJb3yeMbIC B JAHHOW MPEAMETHON 00-
JIaCTH;

2) MeTOJIbI MPEACTABIICHUS 3a/1aY;

3) oOmue mpaBuiia MOMCKA PEIICHUS 3a/ad.

OcHoBubiMU QyHKUIMAMH KVYII oOydenus pemeHuro 3aaad SBISIOTCS
CJIEIYIOILHE:

1) reHepalusi KOHKPETHOH 3a/1a4H;

2) pelicHHe 3aa4u;

3) aHayiM3 X07a PelICHHs 3a/Ia41, BBITOJHIEMOT0 00y4aeMbIM;

4) BbIaYa pEKOMEHIAINK U COBETOB IPU PEIICHUH 3a/1a4H;

5) UTOrOBBIi aHAIN3 PEIICHUS;

6) rutaHupoBaHKE X07a 00yUCHHUS;

7) BeZicHUE TIPOTOKOJIOB U CTATUCTHKH.

Torna nponecc 00ydeHUs! ¢ MOMOIIBIO TTOJA00HON 00yUaroIielt mporpam-
MBI MOKET BBITJISZICTh TaK [6]: MepBOHAYAIBHO Ha dKpaHE MOSBIIACTCS HEKOTO-
pas 3amada, o0ydaeMblii MOXET €€ pellaTh CaMOCTOSITEILHO WIH C MOMOIIBIO
MPOTrpaMMBbl, TIPU ATOM OH JIOJDKEH YKa3bIBaTh (WJIM BBOJUTH Kaxkabli 1mar). Ila-
pajUIeNIbHO MpOrpaMma pemiaeT 3Ty 3a7ady camocTosTenbHo. Ecnu o0ydaembiii
yKa3bIBaeT HEBEPHBIN IIar, TO MporpaMMa MOXKET yKa3aTh Ha OIIMOKY W J1aTh
HEKOTOPYIO peKoMeHaIuio. Eciu o0yyaemblii He MOXKET yKa3aTh CJEAYIOIIETO
miara, TO OH MOET 3alpOCUTh nmomolllb. [Iporpamma mpu 3ToM MOXKET JaTh He-
KOTOPYI0 PEKOMEHJALMI0 WM TOJCKa3aTh KOHKpeTHbIM 1mar. Ilocne BBona
OKOHYATEIBHOTO PEIICHHS MTporpaMma MPOU3BOIUT aHAJIU3 BCETO PEUIEHUs, MO-
JYy4EHHOTO 00y4aeMbIM, IIyTeM CPaBHEHHs €ro ¢ cOOCTBEHHBIM. [Ipu 3TOM Ie-
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JIAeTCA BBIBOJ O MPABWJIBHOCTH PELICHHS U BBIIAIOTCS HEKOTOPbIE KOMMEHTAPUH
10 TTOBOJY HaWJICHHOTO PELICHUSI.

[Ipotiecc 0OyueHuss MOKET ObITh UTEPATUBHBIM, T.€. 00y4aEMOMY MOMKET
OBITH MpEUIOKEHA HEKOTOPAasi TIOCIIE0BATENBHOCTD 3aja4, 0O C 3apaHee 3a-
JAHHBIMHU TIapaMeTpaMu, JUO0 ImporpaMma cama OINpeAesieT MmapaMeTphl clie-
OYIOLIEH 3a/1a4d B 3aBUCUMOCTH OT PELIEHUS Npeablaymmx 3anad. Kpome toro,
IporpaMma MOXET BECTH IMPOTOKOJbl U Pa3IMYHYK CTATHUCTHKY, HalpUMEP
BpEMs pELICHMs 3a7a4 U T.1.

Paccmotpum 0606mmenHyto cTpykTypy Takoit KYII, mokasannyio Ha puc. 3:

1. ba3a 3Hanuii — mpegHa3HAvYeHa ISl XpaHeHHs B (pOpMaTn30BaHHOM
BUJIC€ 3HAHWA O JTaHHOM NPEIMETHOM O0JAaCTH, MPEXKIE BCEro 3TO: CHOCOOBI
MPEACTABIICHUS 3a7a4; MPUEMBbI, IIPaBUJIa U 3aKOHBI, UCIOJIb3yEMbI€ B JTAHHOU
peIMETHON 00JIaCTH; METO/Ibl TOMCKA PEIICHUs 3aay.

2. INnanupoBumk — moayib KVYII, KOTOpbIii MPOU3BOAUT MPOLIECC IIJ1a-
HUPOBaHUs 00Y4YEHMsI, OCHOBBIBAsICh HA UCIIOJIb30BAHUU 0a3bl 3HAHUM, BO3MOXK-
HO Ha OCHOBAHMHU IPEBAPUTEILHOTO TECTUPOBAHUS (HApUMeEp, HA OCHOBaHUU
KO3 PUIMEHTa UHTEIUIEKTA U T.J.) 1 KOHKPETHON MH(pOpMaluy, HAaKOIUIEHHOM
B Ipoiiecce oOydeHHsl (9TO OMMOKM M yCIeXu o0y4aemMoro, BO3MOXKHO €ro
HaMepeHus U npeacrasieHus). [Ipu 3ToM MIaHUPOBIIMK HHUIIMUPYET apameT-
PBI LI TeHepaTopa 3a1ad.

3. I'eneparop 3amaun — moxynbs KVYII, npenna3nayeHHbId 111 MOJTyYe-
HUsI KOHKPETHOM 3a1auyu. ['eHeparop 3agadym — 3TO TEKCTOBBIA KOHCTPYKTOD,
KOTOPBIM, OCHOBBIBASICh HAa MapaMmeTpax, yKa3aHHbIX IJIAHUPOBIIUKOM (Hampu-
Mep, KO3POULIMEHT CI0KHOCTH), POopMyIUpyeT HEKOTOPYIO 3aaady. [Ipu stom
OH UCIIOJB3YeT 0a3y 3HAHUH.

4. Ananuzatop mara — monayiab KVYII, KOTOphlii NpOW3BOAUT aHaU3
OYEepEeHOro I1ara 00y4aeMoro, 3aluChIBaeT pe3ysbTaT aHaInu3a B 0a3y 3HaAHUM
Y BBIJIA€T COOTBETCTBYIOIIME KOMMeHTapuu. Hampumep, «Moiozen, nmpaBuib-
HO» uiu «HeBepHo, UCIob3yi TO-TO U TO-TO» U T.II.

5. Monayne uaTepdeiica — mpenHazHaueH JUIs OpraHu3aliid B3auMO/ICH-
cTBusA Mexay ooydaeMbiM U KYII. OH opranusyet BBOJ OYEpPEIHOTO Ilara pe-
IIEHUS, TPOU3BOJIUT BBIBOJ pa3HOOOPA3HBIX COOOIIEHUM, KOTOPbIE (POPMUPYIOT
apyrue moayid. OgHUM U3 BO3MOXKHBIX PEXUMOB pabOThl MOAYNS  SIBIIAETCS
JIMAJIoroBO€ MOCTPOCHME 3aJauM (CM. ONMHCAaHHE PabOThl TEKCTOBBIX KOHCTPYK-
TOPOB).

6. Pemarens — monyne KVYII, npenHazHadeHHbIA 111 pPEIIEHUS KOH-
KPETHOU 3a7a4M, OJy4EHHON T€HEPATOPOM.

7. CoBetunk — moayinb KVYII, npenHazHaueHHBIA JJ1s1 TOMOIIM B IPO-
Hecce noucka pemeHus 3agadu. [lo 3ampocy o0ydaemMoro BblIaeTcsi HEKOTopas
pexomennanusi, Harnpumep: «llompoOyit mMcnonp30BaTh MPAaBUIIO ...» WIA 3TO
MOJKET OBbITh BHOE yKazaHue, Hanpumep: «/crmonb3yit Takyio To Gpopmyiay». B
CBOEH paboTe NaHHBIM MOIYJb TAKXKE HCIOJIb3yeT 0a3y 3HaHUIl U MOCIeqoBa-
TEJIBHOCTH I11aroB, MOJYYEHHYIO OT 00y4aeMoro.
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Puc. 3 — O0o001ieHHas CTpyKTypa CUCTEMBbI
JU1s1 OOYYEHHMSI PEIIEHUIO 3a1a

8. AHanuzatop pemeHuss — MoayJsib KYII, KoTopelil mpOoU3BOJUT UTOTO-
BBII aHAJIU3 pelieHus: 00y4yaeMoro, CpaBHUBAsI €r0 C PEHICHUEM, MOJTYYCHHBIM
pewiamenem. 3apaHee MpeANoaraeTcs, 4YTo penaTesib BCeraa BEpHO pelaeT 3a-
navyy. Ha ocHOBaHMM CpaBHEHHUsI BBICTABIISIETCS HEKOTOpPAsl UTOroBasi OLICHKA, U
3Ta UTOrOBasl OLIEHKA NepelaeTcs MJIAHUPOBIIHUKY, KOTOPbIA ONpEeisieT TUIl U
IapameTpsl CIAEAYIOLIEH 3a1auH.

9. Moaynb cTaTUCTUKUM — OOECIIEYUBAET BEJEHUE IPOTOKOJIOB U HAKOII-
JIeHUE pa3HOOOpa3Hbl CTATUCTUYECKUX JTAHHBIX.

Takum oOpa3zoMm, MOJEIb MHTEIICKTYaThbHOM KOMIBIOTEPHON ydeOHOM
POTPaMMBI JJIs1 OOyUEHHUsI PEIICHUIO 3a/1a4 MOKHO TIPEICTaBUTh IMIECTEPKON

{BK, ML, S, G, P, A},
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rne BK — 0a3a 3naHui;
ML — mojiens 00ydaemoro;
S — pemarens;
G — reneparop;
P — nanupoBIIuK;
A — ananu3zarop.

1.4.3 Mojae/ib HHTE/UIEKTYAJIbHOM CHCTEMbI KOHTPOJISI 3HAHU I

KoMmbroTepHslii MpUeM 3K3aMEHOB CTAHOBHUTCSI BAJKHBIM 3JIEMEHTOM CO-
BPEMEHHBIX 00pa30oBaTeNbHbIX TeXHOJMOTUH. IlpakTHka KCMONIB30BaHUSA TaKUX
porpamMm mokasarna:

1. CymectBytomue tumnbl KYII 00b4HO copepxaT orpaHUYeHHOE MHOXKE-
cTBO BompocoB (He Oosee 100—200 BompocoB). OCHOBHBIM HEJOCTATKOM KOM-
NBIOTEPHOTO IIpHEMa 3K3aMEHa SIBJISIETCS TO, YTO CIIYCTS HEKOTOPOE BpeEMs IO-
CJI€ UCIIOJIb30BAHMS TECTA CTYACHTHI TOTOBAT LIMAPTaIKA HA BCE BOIIPOCHI TECTA.
OTO NPUBOAUT K TOMY, YTO IIOCJIE HENMPOAOLKUTEIBHOIO MCIOJIB30BAHMS IIpe-
M0/1aBaTENIb BBIHYXJICH U3MEHSITH TECT (MEHSTH MOCJIEI0BATEILHOCTh BOPOCOB,
U3MEHATh UX POpMYy M T.I.), UTO TpPeOyeT JONMOJHUTEIbHBIX 3aTpaT BPEMEHHU U
YCUJIAM TIPENOJaBaTesl.

2. Co3ganue mporpaMMbl JOBOJIBHO TPYAOEMKHUH Tpouecc, TpeOyroumi
CYILLIECTBEHHBIX 3aTpaT BpeMEHU. ECTeCTBEHHO, YTO MOJy4YE€HHE BOMPOCOB Tpe-
OyeT OT ImpenoJaBaTesi-MeTOAUCTa HEMAJIbIX 3aTpaT BPEMEHHU, K TOMY K€ Mpo-
rPAaMMHUPOBAHHE TECTa TPEOYET 3HAUUTEIBHBIX BPEMEHHBIX 3aTPaT, BHUMAHUS U
OMPEJICICHHBIX HABBIKOB OT MPOrPAMMHUCTA.

3. [IpakTuuecku B J0OOOM TECTE €CTh BOMPOCHI, CHOPMYITUPOBAHHBIC HE-
KOPPEKTHO (B cpeaHeM 2% ot o01ero ynciaa BOIpocoB). ITa mpodiemMa BO3HH-
KaeT B OCHOBHOM IO JBYM NpUYMHAM. Bo-mepBbIX, MHOTMM MpenoaaBaTelsiM
JIOBOJIBHO CJIOKHO C(OPMYJIHPOBATh BOMPOCH IO T€ME, KOTOPBIE JIETKO Mpe-
CTaBUMBI B KOMIIBIOTEPHOM BHUZE. 1 BTOPOM, HEMaJIOBAXKHON MPUUUHOM SIBJISACT-
csl TO, YTO oOydaeMble HE BCErJa KOPPEKTHO BBOAST OTBET (MCHOJIB3YIOT HEJO-
yCTHUMbIE€ CUMBOJIBI).

JIist Toro 4yToOBl UCHOJIB30BAaHUE KOMITBIOTEPHBIX 3K3aMEHOB ObLIO 3 (-
(EeKTUBHBIM HEOOXOAMMO, YTOOBI TECTUPYIOIIUE MTPOrpaMMBbl OTBEYAIN OIpee-
JICHHBIM TpeOoBaHUAM. Bo-mepBbIX, sl TOTO YTOOBI TECT OOBEKTUBHO OIICHU-
BaJl 3HaHUS HEOOXOIHWMO, YTOOBI OH COZAEpKaj AOCTATOYHOE KOJUYECTBO BO-
IIPOCOB M0 BCEMY Kypcy uiu npeamety. [Ipudem, skenaTenbHO, YTOOBI BOIPOCHI
OBLITM Pa3IMYHBIX YPOBHEH CIOXKHOCTU. BO-BTOPBIX, aJig moBbIIeHUS 3¢ deK-
TUBHOCTH TECTUPOBAHHUSA, HEOOXOIUMO (POPMHUPOBATH MOCIEAOBATEIBLHOCTh BO-
IIPOCOB ISl KAKJOTO TECTUPYEMOIO MHIMBUIYAIBHO, B 3aBUCUMOCTH OT OTBE-
TOB, IOJIYYEHHBIX Ha MpEAbIAyIIHE BONPOCHl TecTa. IIpu 3TOM, €CTECTBEHHO,
HY>KHO YYHMTBIBaTh YPOBEHb CJIOKHOCTH BOIPOCOB. BO3MOXEH BapuaHT, KOTIa
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nepea OCHOBHBIM TECTUPOBAHHEM IPOBOJUTCS MUHU-TECT, HAINPABIEHHBIM Ha
BBISIBJICHUE TICUXOJIOTUYECKUX OCOOEHHOCTEHN BOCTIPUATHS TECTUPYEMOTO.

Jnist poctuxkeHuss HauOosblied 3PQPEeKTUBHOCTH TPOBEIECHUS KOMIIBIO-
TEPHOT0 K3aMEHa IMPEAJIaraeTcsi aBTOMaTU3UPOBATh MPOIECC CO3JaHMUsI BOMPO-
COB T€CTa, TO €CTh PEAIM30BaTh CUCTEMY ITPOBEACHUS IK3aMEHOB, IOCTPOCHHYIO
Ha OCHOBE aBTOMAaTHYECKOr0 TeHepaTopa Borpocos. [locne netanbHOro aHammsa
IIpoLIECcCa CO3/IaHMs KOMITBIOTEPHBIX TECTOB, PACCMOTPEHHUS JIUTEPATYPhI U MPO-
Onem, mpeioxkeHa 00001IeHHass MO/IETb CUCTEMBI POBEACHUS KOMITBIOTEPHO-
ro 3K3aM€Ha, IIPEICTaBICHHAs Ha puc. 4.

Mopynes pepgakTupoBaHus
6a3bl 3HAHUK

OnucaHwne
HacTpoek

JTanoHHan

Ba3za 3HaHun Moaenb

MnaHvpoBwKUK FeHepaTop BONpoOCa

Mopenb 3HaHUH
oby4aemoro

MpaBunbHLINA
oTBET

Mopynb uutepcpenca

v

AHanuaaTop oTBeTa

F

v

AHanuzatop moaenu
3HaHMW 06y4aemoro

—l
=IE =
MNpoTtokon

Puc. 4 — O000611eHHas CTPYKTypa CUCTEMBI POBEICHUS IK3aMeHa

Moaynb cepBuca i
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[IpensiokeHHbINH MOAX0 HE TOJIBKO MOBHIIAET 3)PEKTUBHOCTD MPOBE/IE-
HUS KOMITBIOTEPHOTO 3K3aM€Ha, HO U ONTHUMHU3UPYET IMPOIIECC CO3JaHUsl dK3a-
MeHa. B gaHHOM MozeNnu CuCTEeMbI MPOIECC CO3/IaHUs TeCTa CBOAUTCS K CO37a-
HUIO MOJIeTT 0a3bl 3HAHUM, B OCHOBE KOTOPON JIEKUT UH(OpMAIUs 10 Orpee-
JICHHOMY KYpPCY JIEKIIUH, IPEAMETY, TEME.

[Tponiecc mpoBeseHUsT KOMIBIOTEPHOTO SK3aMEHAa MOKHO OMHUCATh Cle-
OYIOIIMM 00pa3oM: TNEPBOHAYATILHO pPadOTAET IJIAHUPOBIIWK, WUCIIOIB3YS WH-
dbopmanuio B HACTpOWKaX, BO3MOXKHO, HCIOJIB3YETCS TMCHXOJOTHYCCKUN TECT
JUTSL oTIpeielIieHUsT 0COOEHHOCTEl BocnpusaTusl nHpopmaimu, Gopmupyercs 00-
WA TUTAH TPOBEICHUS SK3aMEHA WIIH, [0 KpalHEeW Mepe, ONPEAESIOTCS mapa-
METpHI IepBoro Bompoca. [lanee, UCmonb3ys 3TH mapaMeTpsl, paboTaeT reHepa-
TOP BOIIPOCOB. DTOT MOJYJIb TEHEPUPYET caMm BOMPOC, MpUYeM, (GOPMbI BOIPO-
COB MOTYT OBITh CaMble pa3HOOOpa3HbIE U 3aBUCETh OT HacTpoek. Kpome Toro,
reHepaTop CTPOUT MHOXKECTBO MPABUIILHBIX OTBETOB Ha JIAaHHBIN BOIPOC. 3aTeM
caM BONPOC IMOAAaeTCsl Ha BXOJ MOAYJs uMHTepdeica, KOTOpblii oOecreuynBaeT
BU3YalIM3allMI0 BONPOCca U BBOJ OTBeTa oOydaemoro. [locie BBosia oTBeTa mpo-
BEPSIETCS €ro MPaBUIBLHOCTh IyTEM CPABHEHUS BBEJICHHOTO U MPABWIBHOIO OT-
Bera. Korna 3amano nmoctatoyHoe Jis ONpe/iesieHrus YPOBHS 3HaHUM 00ydaemo-
ro KOJUYECTBO BOMPOCOB, BBICTABIsE€TCS OIeHKA. JlJIs TOJydeHUs OLICHKU
OMpeIeIeTCS KOJUYECTBO MPABUIBHBIX OTBETOB Ha BOMPOCHI KaXKJIOTO YPOBHS
CJIO’)KHOCTU, TO €CTh MPOU3BOJUTCA CPaBHEHHE MOJIEIU 3HAHUM 00yyaeMoro u
ATaIOHHOW MOJICJIN 3HAHUMU.

Takum o0pa3om, MoJIesIb KOMIIBIOTEPHOW y4eOHOM mporpaMmbl Jjisi TIPo-
BEJICHUS DK3aMeHa OyeT msTepka

{BK, ML, G, P, A},

rae BK — 0Oa3sa 3nanuii;

ML — monens 00ydaemoro;

G — reneparop;

P — nanupoBIuK;

A — aHanuzatop.

OrneHrBas OMMCAHHBIC BBIIIE MOJICTTH, MOKHO YTBEPKIATh, YTO:

1) mMomenb KagpoBOM KOMIIBIOTEPHOW Y4eOHOM MpOrpamMMmbl SBISIETCS
HauOoJjiee MPOCTOM, OJHAKO OHA UMEET PAJl CYIIECTBEHHBIX HEIOCTAaTKOB (OT-
CYTCTBHE TMOKOCTH, CTATUYHBIA XapaKTep MOJIEIU, OTCYTCTBUE MOJEIN o0y4Ya-
€MOT0);

2) cieayroume JBe MOJENH, JOCTATOYHO MOXO0XKH JAPYr Ha Jipyra (Hajiu-
yue 0a3bl 3HAHWN, TEHEpaTtopa, MOJEIN 00ydaeMoro, aHajau3aTropa), OJHAKO
BHYTPEHHEE COJIEpKAHUE PJIEMEHTOB MOJIENIEl CYIIECTBEHHO OTINYAIOTCS;

3) CyIlIECTBEHHBIM 3JIEMEHTOM, BJIHSIONIUM HA XapaKTep MOJEIH, SIBJIACT-
Cs1 TEHEPATOP, KOTOPBIM MPUCYTCTBYET BO BTOPOU U TPETHEN MOJIEIIH.
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Mnaea 2. NPOUEAYPHO-OPUEHTUPOBAHHOE
NMPOrPAMMUPOBAHUE

OnHOIN U3 OCHOBHBIX TEXHOJIOIMH CO3AHUS IIPOIPAaMM SIBJLIETCS IIPOLERYP-
HO-OpPUEHTHUPOBAHHAs TEXHOJIOI U, KOTOpask OCHOBAHA HA IIPUMEHEHUHU MOJYJIBHO-
TO M CTPYKTYPHOTO MPOTrPaMMHUPOBAHUS. JTa TEXHOJIOTHs 0a3upyeTcsl Ha MpUMe-
HEHHUH IIPOLETYPHO-OPUEHTHPOBAHHBIX SI3bIKOB, TaKKX Kak [lackaib wm Cu.

2.1 OIna yero HyXXeH A3bIK NporpaMmMmmMpoBaHus

3a cpaBHUTENBHO HEOOJBIIOE BPEMS MMOMEHSIIOCh HECKOJIBKO MOKOJIEHUI
KOMITbIOTEPOB. BMecTe ¢ HUMU MEHSI0Ch U MporpaMMHOe oOecrieueHue. SIcHo,
YTO KOMIIBIOTEp HE MOKET CYLIECTBOBaTh 0e3 mporpamMm. 3ajaya OJHa, Kak
Obictpo u 0e3 omwmbOOK co3gaTh mnporpammy. OJHakKo TMpaKTHUKa
MpOrpaMMHUpPOBAHUsI CTaBHJIA BCE CIIOXKHEE U CJOXHee 3agaud. Mcropus
pa3BUTHS aBTOMATU3AlMM MPOrpaMMHUPOBAHMS HAYallaChb C TOCTPOCHHS
CHEeIUalIbHBIX MporpaMM — accemoOyiepoB. BmecTto mporpamMmmupoBaHusi B
MAaIllMHHBIX KOJAX, MPEJJIaraeTcsi MpOCTON A3bIK, 3aMEHSIOIIMN aapeca sSYeeK
naMsITH Ha UMeHa (ITOCKOJbKY UMEHA JIeTYe 3allOMUHAIOTCS ), KPOME TOTO, CTaJIN
3aMEHATh YHUCJIOBBIE KOJbI KOMAaHJ Ha CHUMBOJIbHBIC, Hampumep, Add —
ClHOXeHue, Stop — ocTaHOB U T.A. ll0ABUIOCH TIOHATHE METKHA. ITO
CUMBOJIMYECKOE 0003HAYEHHUE aJIpeca HEKOTOPOW KOMaHAbl B porpamme. SA3bIk
accemOiiepa craj OOJIbIIMM IIaroM B aBTOMATHU3alUU MporpammupoBaHus. OH
JI0 CUX TOp HUCIOJIB3YETCA MPU HAMHCAHUU MPOTPaMM, OCOOEHHO CHUCTEMHOIO
xapaktepa. OIHAKO 3TOT A3bIK MMEET TaKK€ MHOTO HemoctarkoB. Ha cMeny
acceMOJiepy TOSIBUJIMCH Takue si3blku mporpammupoBanus, kak FORTRAN u
COBOL. IlepBbiii u3 HuMX ObUT TpEIHA3HAYECH IS CO3JaHUS MPOTPaMM
BBIYUCIIUTEIBHOIO XapaKTepa, HaPUMED, HAYYHbIE PACUETBHI.

COBOL, wnaobopoT, mnpeaHa3HaueH oOOpabOTKH  SKOHOMHYECKOU
uHdOpMaIuu, ISl KOTOPOU XapaKTepHbI 0OJIbITINE 00BEMbI BXOJIHBIX JaHHBIX U
MPOCTHIE ANTOPUTMBI 00paOOTKU. YCIENTHOE MPUMEHEHUE ITUX S3BIKOB J1aJ0
TOJTYOK Pa3BUTHUIO YHUBEPCAIBHBIX SI3BIKOB IMPOTPAMMHUPOBAHUSA. ITO SI3bIKU
PL/1 wm Anrom-60. JIOCTOMHCTBOM JaHHBIX S3BIKOB BBEJICHHE OJIOYHOU
CTPYKTyphl. JlanpHeliiee pa3BUTUE MNPOrPAaMMHUPOBAHMS CBSI3aHO C HJICSIMU
HalpaBJICHUs, HA3BAHHOTO  CTPYKTYPHBIM  TporpaMMupoBaHueM. Bce
NpeAbIAYIIUE SI3bIKKM MPOTPAMMHUPOBAHUS TO3BOJSIIM CO3/aBaTh CIOXKHYIO U
HEYKJIIOXKYIO YIIPaBIISIONIYIO0 CTPYKTYPY MPOrpaMMBbl, KOTopasi 0a3upoBajiach Ha
oneparope nepexona GOTO. BenenctBue TUCKyCCH pa3BEPHYTHIX B HAYYHOM
MUpE TOSIBUJIMCh UAEU CO3JaHUSI HOBBIX SI3BIKOB IPOrPaAMMHUPOBAHUS,
HauOOJIbIIIEe PACTIPOCTPAHEHUE U3 HHUX IMOIYYWIH SI3BIKH TMPOTPaMMHPOBAHUS
[Tackans u Cu. IlepBoHadanbHO s3bIK I1ackans co3maH ObUT JUIS TIPETIOIaBaHUS
nH()OpPMATUKU B YHUBEPCUTETAX, Jlajiee OH HaIIeJ IHUPOKOE PaCTIPOCTPAHCHUE
B YHHUBEPCHUTETCKUX Kpyrax. f3pik mporpammupoBanus Cu, ObUI CO37aH Kak
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S3bIK CUCTEMHOTO MPOTrpaMMHUPOBAHMS, MEPBOHAYAIBHO €ro MpeJIoyaraioch
UCITIOJIB30BATh ISl pa3paboTKU onepanuoHHbIX cucteM. Ha Hem Oblia HamvcaHa
onepanuonHass cucrema (OC) UNIX. DOra OC nonyuuna HIMPOKOE
pacmpocTpaHeHue, a s3Ik CH cTajg XOpOUIUM HHCTPYMEHTOM JJisi CO3JaHUs
CJIOHBIX TPOTPAMMHBIX CUCTEM.

2.2 CnocoObl onucaHusa A3blka

JUist onrcaHusl si3bIKa MPOrPaMMHUPOBAHUSL HEOOXOAMMO 337aTh JIEKCUKY,
CUHTAaKCUC Y CEMAHTHKY. JIEKCHKa si3bIKa 3TO AJIEMEHTHI, U3 KOTOPBIX CTPOSTCSA
CJIOBA, BBIPAXKECHUS U ITPEIIOKEHUS SA3bIKA.

CHHTaKCcuC s3bIKa 3TO IIpaBUia MOCTPOEHUS MPABWIBHBIX BBIPAKECHUN U
IIPEUIOKEHUN SI3bIKA.

CemaHTHKa 33J1a€T ¥ UCCIIEYET CMBICI IPEIIOKEHUN.

[IpoGnema omucaHust sA3bIKA COCTOMT B TOM, YTO BCEBO3MOXKHBIX
BBIPQXEHUN B JIaHHOM $I3bIKE MOXET OBITh JOCTaTOYHO MHOro. IlosTomy
UCITIOJIB3YIOT CIIEIUAJIbHBIEC TIPUEMBI OIMCAHMS SI3bIKA. JTO 3allMCh, OCHOBAaHHAs
Ha rpamMmartukax bakyca-Hayspa, cuHTakcnueckue quarpamMmmsl U T.J1.

2.3 OnucaHue neKkCu4YeckKkux afieMeHToB
2.3.1 IlonsiTHE JIEKCEMBI

Jlekcema — 3TO MUHHUMAJIbHas CMBICIOBAas €AUHULA I SA3bIKa
nporpaMMupoBaHus. OOGBIYHO K JIEKCEMaM OTHOCSATCS KOHCTaHTBI, KIIFOUEBbIE
CJIOBA, 3HAKHU ONEPALNN, Pa3AEIUTENIN U T.JI.

[Ipoueccy mpoBeneHUs JIEKCUYECKOTO aHalin3a (IIOCTPOCHHE JIEKCEM W3
TEKCTa MPOTrpaMMbl) MPEIIIECTBYET HECKOJIbKO ONEepaluid KOMIOWIATOpa |
BCTPOEHHOT'O B HETO MPEMPOLECCOPA.

Hcxonnass mporpamMma 3amuChIBa€TCS B BHJIE TEKCTOBOro (paiina,
CO3/IaHHOTO KaKuUM JIMOO TEKCTOBBIM peAakTopoM. OOBIUHO ISl KOMIWJISITOPA
OCHOBHOM €MHUIIEN TpaHCISALUUU sABigeTcs (aitn, ¢ pacimpenueM .C nmu .CPP.

[Ipenponeccop mepBelii MPOCMATPUBAET UCXOIHBIA TEKCT MPOTPaMMbI U
ONpefeNsieT B HEM CBOM CHEUUalIbHble AUPEKTUBBI (MOAPOOHOE OIucCaHue
JTMPEKTUB CMOTpU Ha cTp.) Hampumep, aupextusa #include.

BaxxHO OTMETHUTB, UTO Mpernpoleccop He 3HaeT cuHTakcuca C.

2.3.2 IIpocTpaHCTBO MEXKIY JIeKCeMaMHU

[IpocTpanCTBO MEX) Iy JIEKCEMAMU ONPEAEIUM KaK MHOKECTBO CHMBOJIOB
(mpo6enbl, BEpTUKATbHBIC U TOPU3OHTAIBHBIC TaOYJISIIMN, CUMBOJIBI TIEPEBOIA
CTPOKH, KOMMEHTApUH), KOTOpPbIE€ HUTHOPUPYIOTCS TMPU TPAHCISIUU. OTHU
CHUMBOJIbI MOTYT CIIY)KUTb ISl ONIPEACIICHNS Hadyalla WM KOHIIA JIEKCEMBI, HO B
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npolecce TpaHCISIIMU OHU  yjaanswoTcs. Hampumep, paccMoTpum — 1iBe
MOCJIEIOBATEILHOCTH:

inti; float f;
nu
inti;

float f;

OTH ABC ITOCJICAOBATCIIBHOCTU CUMBOJIOB C TOYKHU 3PCHHUA JICKCUYICCKOI'O
aHaJIn3a ABJIAIOTCA 3KBUBAJICHTHBIMHU, T.K. UMCIOT BCCI'O 6 IeKceM:

int
i

float
f

Sk owhE

2.3.3 3anuch JIIMHHBIX CTPOK

JIJisg 3amucH JJIMHHBIX CTPOK CHMBOJIOB HCIOJNB3YeTCsl oOpaTHast Kocas
gepta (\). OHa craBuTCS B KOHIle CTpoku. OOpaTHasi Kocash 4epTa U CHMBOII
nepeBoJia CTPOKKU UTHOPUPYIOTCS, ABE CTPOKU (U 00Jjiee) BOCIPUHUMAIOTCS Kak
oaHO 1enoe. Hanmpumep,

""Tomckuit zocyoapcmeentblii\
YHUGEPCUmMeEm CUCeM YRPAGAeHUA\
U paouoiIneKmpoHuxu''

31ech 3amucaHa oJiHa JJIMHHAS CTPOKa CHMBOJIOB.

2.3.4 KommeHTapumn

KommenTapuu mpeactaBisioT coboii (parMeHThl TeKCTa, MpeIHa3-
HAau€HHbIC A 3anucu TnosicHeHuil. KoMMeHTapuu mnpeaHa3HayeHbl s
MIPOTPAMMHUCTOB, KOTOphIE OyAyT YWTATh WCXOMHBIN TekcT. KoMMeHTapuu B
MpoIecce TPAHCISALMU TPOrpaMMbl  UTHOPUPYIOTCA. KomMeHTapuu MOKHO
3amucath ABYyMs crioco0amu. B mepBom croco0e KOMMEHTapHii OTKPBIBAETCS
napoii CUMBOJIOB /*, a 3akpbIBaeTcst cumBosiamu */. Hanpumep,

int /* o0vaeums */i/* cuemuux */;

B mporiecce TpaHcisiuu OyaeT MoJydeHo BCEro TPH JSKCeMbI: INt i ;
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Bropoii cnoco0 3anmucu kommeHTapusi B C++ COCTOUT B 3alUCU JIBYX
NOJIPSJT CUMBOJIOB «KOCOM uepThl» (//). KoMMeHTapuii HauymHaeTcs OT ATUX
CUMBOJIOB (//) M 3aKaHYMBAETCSI CHMBOJIOM IepeBojia cTpoku. Hampumep,

class X {// smo kommenmapuii

e s

KomMmeHTapun MOTyT ObITH BlIO>KEeHHBIMH. Harpumep,
/* npumep
/*Hanucanun ¥/
//87102C€HHO020

KoMmenmapus */

Cnemyer OBITh OCTOPOXKHBIM B HCIIOJB30BaHUU /* W // OJHOBPEMEHHO.
DTO MOXET IMPUBECTH K HEXKeJaTeIbHBIM MocaeACcTBUsIM. Hanpumep,

int i =j//* pazoenums na k */k;
+m;

31€Ch BMCCTO BbIPAXKCHUA

int i=j/k;
+m;

MOJIYYUM
int i=j+m;

2.4 JlekceMbl

B C++ paznuuaro 6 KJIaccoB JIEKCEM: KIIOYEBBbIE CIIOBA, UACHTU(U-
KAaTOpbl, KOHCTAHThl, CUMBOJIbHBIE CTPOKHM, 3HAKH OIEpaluil U pa3felIuTesu.
PaccmoTprm Kaxk b1 KJ1acC B OTAEIBHOCTH.

2.4.1 KiiroueBbie cJjioBa

KiroueBble cii0Ba — 3TO CIJIOBA, 3apE3€PBUPOBAHHBIEC IS CHEIUATIBHBIX

neneil. OHM He MOTYT HMCIOJIb30BaThCSl B KadyecTBE MACHTH(HUKATOpoB. Hrnke
IIpuBEJICHA TaOJIMIIA OCHOBHBIX KJIFOYEBBIX CiI0B C++.
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Asm auto break case
cdecl char class const
continue default delete do
double else enum extern
float for friend goto
huge if inline int
interrupt long near new
operator pascal private protected
public register return short
signed sizeof static struct
switch template this typedef
union unsigned virtual void
volatile while

2.4.2 UneHTHPUKATOPBI

Nnentudukatop — 3TO NOCIEOOBATENbHOCTh OYKB WM  LHUPD,

HaunHawouwmica ¢ OykBel. B C++ s 3anmucu ujieHTH(UKATOpa pa3perieHo
WCIIOJIB30BaTh CIAEAYIOIINE CUMBOJIBIL:

abcdefghijklmnopqgrstuvxyz
ABCDEFGHIJKLMNOPQRSTUVXYZ
1234567890

NnentudukaTopsl npeaHa3HaueHbl 1J1 UIMEHOBAHMS KJIACCOB, OOBEKTOB,
GbyHKINNA, TEPEeMEHHBIX, TUIIOB JaHHBIX OMPEAENICHHBIX MOJIb30BATEIEM U T.II.
JlnrHa uaeHTugUKaTopa MOKET ObITh JIFOOOMH, OHAKO YUYUTHIBAIOTCS TIEpBBIC 32
CUMBOJIA.

[Tpu 3anmucu uaeHtudukaropa B C++ CTpoOYHBIE W MPOMHUCHBIE OYKBBI
pasnuyarorcsa. Hampumep, Sum, sum, SUM gBastoTCS  pa3inMYHBIMU
UJIEHTU(PUKATOPAMH.

2.4.3 Koncraurnol

KoHcTanThl mpeaHa3zHayeHbl AJiA 3aucu (UKCHUPOBAHHBIX YHCIIOBBIX U
CTPOKOBBIX 3HaueHuM. C++ MOAJIepKUBAET YEThIpE KJIacCa KOHCTAHT: 4YHUCia C
MJIABAIOIIEH 3aMlsTOM, 1IeJIble, CHMBOJIBHBIE CTPOKHU U TIEPEUHCIICHUSI.

Ilenpie KOHCTAaHTBI MOTYT OBITh JECSITHYHBIMH, BOCHBMEPHYHBIMU U
HIeCTHAAIIATepUIHbIMHA. [Ipy OTCYTCTBHM KakuxX 700 CyhdHUKCOB TUT IEI0U
KOHCTAHTBI OIIPEACIACTCS 110 €ro 3HaYeHUIo (M. TalJI.)
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2.4.3.1 lecaTHYHBbIE KOHCTAHTDI

Pazpemiensl necsiTuuHble KOHCTaHTHI B uHHTepBaiie 0 4294967295.
KoHcTaHThl TpeBbIIAIONINE JIaHHBIA HWHTEpBal ypesatorcsa. J[lecaTuunbie
KOHCTaHTBhI, B OTJIMYUH OT BOCBMEPUYHBIX, HE JIOJKHBI UMETh HAYaJIbHOTO HYJIS.
Hamnpuwmep,
inti=10; //mecstuunoe 10
int i=010; //Bocemepuunoe 10 (8 mecaTnaHoe)
inti=0; // aecsatuunsnii 0 = BocbMepU4HbIH 0

2.4.3.2 BocbMepuYHbIE KOHCTAHTBI

Bce uenpie KOHCTaHTBI, HAYMHAIOIIUECS C HYJS SIBISIOTCS, SIBISIOTCS
BOCbMEpUYHBIMU. BocMepryHasi KOHCTaHTa HE JOJDKHA CO/ep aTh MUMPHI 8 U
9, B IPOTUBHOM cllydae Oy/IeT CreHepUpOBaHa OIIMOKa.

2.4.3.3 lllecTHaguaTEpUYHbIE KOHCTAHTBI

Bce mecTHaanaTepuyHble KOHCTAHTBI JOKHBI HAUMHATBCS C CHMBOJIOB
0x (wm 0X). Hampumep,

int 1=0x0a; //mectHamuatTepuuHas O0a - mecaruuHas 10
Ta6numa koHncrant 6e3 cumBoJioB U u L

ACCATNYHBIC KOHCTAHTHI

ot 0 no 32767 int

or 32768 no 2147483647 long

ot 2147483647 no 4294967295 unsigned long
>4294967295 truncated

BOCbMCPHUYHBIC KOHCTAHTEI

ot 00 no 077777 int

ot 0100000 o 0177777 unsigned int
ot 02000000 mo 017777777777 long

ot 020000000000 10 037777777777 unsigned long
>037777777777
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[IlecTHaaaTepUYHbIE KOHCTAHTHI

ot 0x0000 no 0x7FFF int

ot 0x7FFF no OxFFFF unsigned int
ot 0x100000 mo Ox7FFFFFFF long

ot 0x800000000 no OxFFFFFFFF unsigned long
>0XFFFFFFFF

2.4.3.4 Cydpdukch! 15 0€3 3HAKOBBIX M JUVIMHHBIX HEJbIX YHCeJ

Cydpduxkc L (wmm 1) mpucoenuHsieTcs K KOHCTaHTE JJIsi TOTO, YTOOBI
ykazath ee tul long. Cydduxc U (mnm u) ansg ykazaHus, 4TO KOHCTaHTa 0Oe3
3HaKoBas. Bo3MOXXHO ucIonb30oBaHue ABYX cy(pukcoB ogHoBpemeHHo (ul, lu,
ULwurt.n.)

2.4.3.5 CUMBOJIbHBIE KOHCTAHTHI

CuMmBonbHAsg KOHCTAaHTAa — DOTO OJWH WIM HECKOJHBKO CHMBOJIOB
3aKJIIOUYCHHBIC B OAMHOYHBIC KaBblukd. Hampumep, ‘A’, “°, ‘\n’. B C++
OJMHOYHBIE CHMBOJBLHBIC KOHCTaHTHI HMMeEIOT Tun char. Ecim B oJMHOYHEIE
KaBBIYKH 3aKJIFOYEHO HECKOJIBLKO CHMBOJIOB, TO JJAHHAS KOHCTaHTa MMEET THII Int.

2.4.3.6 Ucnoab3oBanue 00paTHOi Kocoii yepThi (\)

OOpartHast kocasi YepTa UCIOIB3YETCS I TpauuecKoro mpeacTaBiICHUS
CUMBOJIOB, KOTOpbIE HE WMEIOT OOBIYHOTO TpadUIECKOTO HaYEepTaHUI.
Hanpumep, koHcTaHTa \n 0003HaYaeT CHMBOJT ITEPEBOJIA CTPOKH.

OOparHasi kKocas 4YepTa TaKKe HCIOJB3yeTCs IS 3alliCH CUMBOJIOB
ASCII-Tabmuiel WM yIpaBisSIOMIAX — CHMBOJIOB B BOCBMEPUYHOM M
nrectHaauaTepuaHom koje. Hampumep, \03” — Ctrl/C wmm \x3F’ ans 3Haka
Bompoca. Iyt mpeacTaBiaeHus: CHMBOJIOB MOYKHO TOCJIE KOCOW YEPThI 3alKCaTh
He OoJiee TpexX 4YMCeNl B IIECTHAMATEPUYHOM HIIM BOCBMEPUYHOM KOJE, TIPH
9TOM 3allUCaHHOW 4YHCIIO JOJDKHO JiexkaTh B wuHTepBasie [0,255]. Ecnu
3aMMCaHHOe YKCIIO OyaeT OoJblie yeM 255, TO KOMOWIATOP BBIJACT OIIMOKY.
Ecnmu mpu 3anucu ymcna OyayT MCIOJIB30BaHBI CHUMBOJIBI, HE OTHOCSIIHECS K
BOCBMEPUYHBIM WJIM IIECTHAIIATEPUYHBIM, TO KOHIIOM 4YKciia OyAeT CUUTATHCS
npeapiaymmid  cumBon. Hampumep, \339 — 3mecs mudpa 9 He sBasercs
BOCBMEPUYHOM, TIOITOMY OyIET paccMaTpUBaThHCs TOIbKO \33.
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TabOmura
\a 0x07 BEL 3BOHOK
\b 0x08 BS 3a00i
\f 0x0C FF
\n Ox0A LF MIePEBOJ] CTPOKHU
\r 0x0D CR BO3BpaT KapeTKu
\t 0x09 HT TalyJsIus(ropus.)
\v Ox0B VT TaOyIsIHsI(BEPT. )
\\ 0x5¢ \ oOpaTHas Kocast 4yepTa
\’ 0x27 ‘ anoctpod
\" 0x22 " JIBOIHBIE KaBBIUKU
\? Ox3F ? 3HaK BOIIPOCa
\O O — Tpu BOCbMEpPUYHBIX
qrclia
\xH H — cTpoxka mecTtHaI-
aTepUIHBIX LHDP
\XH H — cTpoka mectHa-
[ATEPUYHBIX PP

2.4.3.7 KoHCcTaHTHI ¢ IJIABAIOIIEH 3aNATOM

KoHcTanTa ¢ miaBaronieu 3ansiTom COCTOUT U3:

— LIEJIOTO YHCIIA;

— IECATUYHOM TOUKH;

— IpOoOHOM YacTH;

— ¢ uiu E co 3HaKOBO# AKCIIOHEHTOM;

— cybdukca tuna: funu F v | unu L.

[Tpu 3anucy KOHCTAHTHI C TUIABAONICH 3arsITON 1east Wik ApoOHas 4acTu
MOTYT OTCYTCTBOBaTh (HO HE OJIHOBPEMEHHO), cuMBOJ € (wnu E) wnm
JECATUYHAs TOYKA TAK)KE€ MOTYT OTCYTCTBOBATh (HO HE OJTHOBPEMEHHO).

Hanpumep
KOHCTAHTAa 3HAUYCHUC
23.45e6 23.45x10°
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2.4.3.8 Tunesl JaHHBIX KOHCTAHT C IJIABAIOLIEH 3aNATOM

[To ymonuaHWi0O KOHCTaHTa C TuTaBarolied 3amsito mmeer Tum double.
UTtoOBI MI3MEHUTH TUIT HEOOXOIUMO sIBHO 3amnucath cyhduke tuna (f,F,LL). s
yKkazaHus KoHCTaHThl Thna float HeoOxomumo 3anucth cydhdukcor f umu F.
Cydduxce L u | gator koncrante tun long double.

2.4.4 TlepeuncJisieMble KOHCTAHTHI (enum)

[lepeuncnsieMblii TAN TPEIHA3HAYECH I 3alMCU MOCJIEA0BATEIBHOCTH
LEJIBIX YUCEJl B MHEMOHHMYECKOM BHUJE. [lepeduncisemMplil TUIT 3alIUCBIBACTCS C
MIOMOINIBI0 KJIOYEBOrO CJIOBA €num, 3a KOTOPBIM CTOUT HJCHTU(PHUKATOP
NEepeUnciieHus, 3a HUM B (QUIYpHBIX dYepe3 3amsaTyl0 CKOOKax, CIHCOK
uneHTuukatopon. Hanpumep,
enum Color {Black, Blue, Green, Red};

3necwk Black, Blue, Green, Red nepeuncnsembie konctauThl tuma Color,
KOTOPBIE MOTYT IIPUCYTCTBOBATh B BhIpaxkeHUsaXx C++. [Ipu 3TOM Mo yMOI49aHUIO
OyIyT MPUCBOEHBI CIICAYIOIIHNE 3HAUCHUS.

Black=0, Blue=1, Green=2, Red=3
BO3MO)KHBI TAKIXKCEC CJ'ICIIYIOH_[I/Ie BapI/IaHTBI 3allUCH.

enum Color {Black, Blue=4, Green, Red=Black+1};
Black=0, Blue=4, Green=2, Red=5

2.5 CMHTaKcu4yeckue CTpyktypbl C
2.5.1 O0bsiBiIeHMSI

B sToM pazzaene paccMaTpuBarOTCsl BONPOCHI CBA3aHHBIE C OOBSIBICHUSIMMU.
K HUM OTHOCSTCS CleIyIolue MOHSATUS: OOBEKT, THUI, KJIAcC MaMSITH, BpeMs
JNEUCTBUS, BUIUMOCTb, BpEMs CYIIECTBOBaHMS, CBs3bIBaHHE. PaccmoTpum
KaXJ0€ U3 3TUX MOHSATHM.

2.5.2 O0beKT

[Tog oOGbexkTOoM OyneM TOHMUMATh MOMMEHOBAHHBIM OJIOK OINEpaTUBHOMN
NaMATH, B KOTOPOM MOXET COJIEPKUTCS HEKOTOpoe (UKCHUPOBAHHOE WU
NMEPEMEHHOE YMCJIO 3HauYeHHM (WM MHOXKeCTB 3HaueHui). C  KaxIpIM
3HAUYEHUEM CBSI3bIBACTCS WUMS W TUN (TUN AaHHBIX). VMs ucmonb3yeTcs s
0CTymna K 00BEKTy. ITO UMSI MOXKET OBITh MPOCTHIM UACHTU(PUKATOPOM, WIIH
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MOKET OBbITh CIIOKHBIM BBIPAKEHUEM, KOTOPOE YKa3bIBA€T HA KOHKPETHBIM
00BbeKT. Tumn o0beKTa UCTIONB3YETCS I CASAYIOMUX eeH
1. s onipeenienus pa3mepa naMsTd HE0OXOUMOT0 1J1s1 00bEKTa.
2. JIns onpeienieHusi COCTaBIAIONIMX 00BEKTa, SISl CIIOKHOTO 0OBEKTA.
3. J171s1 BBIMIOJTHEHUS ONepalliii MPOBEPKHU U MPEe0Opa30oBaHuUsl TUIIA.

B C umeercs MHOXECTBO CTaHJAPTHBIX M ONPEAEICHHBIX MOJIb30BaTEIeM
TUTIOB JIaHHBIX. DTO 3HAKOBbIE M 0€3 3HAKOBBIC IIENIbIE YHUCIIAa Pa3TMYHBIX
pa3MepoB, 4Yucia C IUIABAIOLIEH 3amsATOM € pa3IMYHBIMU TOYHOCTSMH
IPEJICTaBICHUS, CTPYKTYPbI, 00bEeIMHEHHSI, MACCUBBI U KIIACCHI.

OO6mbsaBrnenuss B C HEOOXOAUMO JJIsi OPraHU3AIMKH OObEKTAa U CBA3BIBAHUS
00BEKTa C HEKOTOPHIM UMEHEM.

Kaxxngoe oObsiBIeHHME accouuupyercs ¢ HISHTUPHUKATOPOM U  THUIIOM
JTAHHBIX. BOJIBIIMHCTBO OOBSBICHUN SIBISIIOTCS] ONPEACIISIONMME OOBSBICHUSMH,
KOTOpble  OOECIEUMBAIOT  aBTOMATUYECKOE  CO3JaHHE OOBEKTa M €ro
MHULMaIM3auio. [{pyrue oObsBICHUS SBISIOTCSA CChUIOYHBIMU U NPETHA3HAUCHbI
JUISL YKa3aHUSl TOTO, YTO TaKOM OOBEKT YK€ CYLIECTBYET, U HEOOXOIUMO yKa3aTh
ero uMa U Tun. llpumep Takoro oOBSIBIECHHS MOXET ObITH B Cilyyae, Korja
nporpamma coOupaeTcst U3 OTAETbHBIX MOIYyJICH ((hailioB) M1 HEKOTOPbIE OOBEKTHI
OOBSIBIIEHBI B OJTHOM (paiisie, a UCIOJB3YIOTCS B IpyroM. CChIIIOUHBIX OOBSIBICHUI
MOKET OBITh HECKOJIBKO, OIPEIENAIONIEE OOBIBICHUE JOIKHO OBITH OJHO.

B C Bce wuuaeHTH(PHUKATOPBI MOTYT MCHOJIB30BAaThCSA TOJIBKO MOCTE
o0bsiBieHUsA. OOHAKO B HEKOTOPHIX Ciyyasx (OCOOCHHO TIpU OMHCAHUU)
HEOOXOJMMO HCIOJB30BaTh UMS JI0 SIBHOTO OOBsiBieHuA. [ sTux menei
UCTIONB3YETCsI OTEPEKAroIas CChUIKa, KOTJa UMl METKH, (PYyHKIIUU, CTPYKTYPHI,
00BbEIMHEHUS WIH KJIacca 3alIUChIBACTCA JIO0 €r0 OOBSBICHHUS.

2.5.3 JIeBoe 3nauenue (Lvalue)

JleBoe 3HaUE€HHWE — 3TO 3HAYEHUE BBIPAXKEHUS, KOTOPOE CTOUT ClieBa OT
orepalyy MPUCBAUBAaHUS, MPEIHA3HAYCHO IS OTNpPEACNICHUs ajpeca OOBEeKTa.
Hampumep, B Bbeipaxkenuun *P=10;, rme P ectb HeKOTOpbIN yKazaTeldb Ha
CYIIECTBYIOIIUHA OOBEKT.

2.5.4 TIpaBoe 3nauyenne (Rvalue)

Bripaxkenue a+b He ObITh JIEBBIM 3HAUEHHUEM, ITOCKOJIBKY HEJb3s 3alucaTh
atb=a u OHO He ompeaenser aapec oObekTa. Takue BBIpAXKEHUS YaCTO
HA3bIBAIOT MpaBbiMu 3HaUeHUIMH (Rvalue).

2.5.5 Tun 1 KJ1acc NnaMATH

[Tpu 0ObsiBNeHNN 00BEKTa HEOOXOUMO YKa3aTh €r0 THII U KJIACC MaMSITH.
Knacc mamstu onpenenser pazMenieHne 00beKTa B ONEPaTUBHON MaMsTH. DTO
MOJKET OBITh CETMEHT JIaHHBIX, PETUCTP, Kyda U CTEK.
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CermMeHT [aHHBIX MNpEeAHA3HAYEH /Ui XpaHEHUs OOBEKTOB, KOTOPHIE
BCEr/1a IPUCYTCTBYIOT IIPU pabOTe NPOrpaMMBl (3TO CTATUUECKUE OOBEKTHI).

Peructp 310 cBepxonepaTuBHAs MAMIATh PACIIOIIOKEHHAs B IPOLECCOPE.
3Ha4YEHHs MIEPEMEHHBIX B JTUX PETHUCTPAX MOTYT XPaHHUTHCS OYEHb KOPOTKOE
Bpems. OgHaKko BpeMeHHas 3(QQEKTUBHOCTh HCIOJB30BaHUS 3TUX PErMCTPOB
OYEHb BBICOKA.

Kyua — cnenuanpHasg mamsaTh, ynpasisieMas ONEPAalMOHHOW CHUCTEMOW,
IpeIHa3HaYeHHasl U1 XpaHEHHs OOBEKTOB, KOTOPBIE CO3JAIOTCSA B IIPOLECCE
paboThI MporpaMMbl. ITO TaK Ha3bIBaEMasl TUHAMHYECKAs IaMSTh.

Crek  3T0  crneuMainbHasg  NaMATh  ONEPALlMOHHOM  CHUCTEMBI,
IpeIHa3HAuCHHAas I XPaHEHHUs JIOKAJIbHBIX 0ObEKTOB.

Knacc mamsatu oObekTa ompenensieTcs ¢ MOMOILBIO CHHTAaKCUCa SI3bIKa
WIH 110 MECTOHAXO0KJICHUIO OOBSBICHUSI B IPOTpamMMe.

Tun, xak ObUIO 3amMCaHO paHee, NpeJHA3HA4YeH /I ONpEeJeNICHUS
pa3zMepa 00beKTa U CTPYKTYPhI MAMSTH.

2.5.6 O0gacTh neiicTrBus

OO6mactb AecTBUS HIIEHTU(PHUKATOpPA ONMpPEAENIIeTCs KaK YacTh MPOrpaM-
MbI, B KOTOPOW C TIOMOLIBIO JAHHOTO MAECHTH(PHUKATOPA UMEETCS JOCTYI K €ro
o0bekTy. Imeercs nath kateropuid: 070K, GyHKIUS, IPOTOTUIT (DYHKIIMH, (aiin,
knacc. OOmacTp ACHCTBUS 3aBHCHT OT OT TOIOo, KaKk H TIJe OOBsIBICH
uaeHTuGuKaTop.

2.5.7 BiiouHasi 00J1aCcTh 1eHCTBUA

Ob6nactp neicTBusa uaeHTU(GUKATOPA OOBSIBIECHHOTO B OJIOKE HAYMHACTCS
OT MecTa OOBSIBICHHS U 3aBEpIIacTCs B KOHIE TaHHOTO OJyoka. biiok onpenens-
ercsi urypasiMu ckobkamu {...}. [lapameTpsl OOBSBICHHBIE B OINpEACIICHUN
GyHKIIMHA UMEIOT TaKke OJIOUHYI0 00J1acTh IEHCTBHUS.

2.5.8 O0aacThb aeiicTBUsI — Besl PyHKUMSA

Tonpko METKM MMEIT 00JacTh AEHCTBUA BCIO (yHKIMIO0. OHU MOTyT
ObITH ompenesieHbl B JI000M Mecte (yHkuuu. Ilepexon Ha HMX MOXET OBITH
TaKxe B JII0OOM MmecTe QyHKIuu. MMsi METKM B Tene (PYHKIMHU JOJKHO OBITH
YHUKAJIbHBIM.

2.5.9 Ob6aacTb geicTBUSI NPOTOTHII QYHKIUH

NnentudukaTopsl, 3amMcaHHble B CIIUCKE OOBSBICHUN MapaMeTpoB, MpU
OMMMCAHUH MPOTOTUIA (PYHKITUU, UMEET 00JaCTh AEUCTBUS — MPOTOTHUIT (DYHK-
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OH1H. OO06macTb I[@ﬁCTBPIH HAYMHAETCS OT OOBSIBICHUS I/II[eHTI/I(bI/IKaTOpa N 3aKaH-
YUBACTCA KOHIIOM ITPOTOTHIIA (l)YHKHI/II/I

2.5.10 Obaactp neiictBust — daiin

daitnoBasi 00sacTh NEHCTBUS HICHTU(UKATOpA yCTaHABIMBACTCS TOT/A,
KorJa uAeHTU(UKATOp OOBABISAETCS BHE (PYHKIMIA MM OJIOKOB, BHE KJIACCOB H
npoTOTUIOB. Takue uACHTU()UKATOPHI HA3BIBAIOTCS T100anbHBIMH. VX 001acTh
JCHCTBUSI HAaYMHACTCA C OOBSABICHUS M 3aKauMBAETCA KOHIIOM MCXOJIHOTO
daiina.

2.5.11 IIpocTpaHcTBO MMEH

[Ton mpocTpaHcTBOM UMEH OyAeM MOHUMAaTh 00JACTh JCHCTBUS UIEHTHU-
¢ukaropa, B KOTOPOM OH JOJKEH ObITh yHHKaNbHbIM. B C++ nmeercs dersipe
KJj1acca UJIEHTU(PUKATOPOB:

1. Ums meTku u1s oneparopa goto. OHO AOMKHO OBITh YHHUKAJIbHBIM B
Tesne QyHKIUH.

2. mena ctpykTyp, oObeanHeHNN U niepeunciennii. OHu JOTHKHBI OBITH
YHUKaJIbHBIMU B Onoke. Eciu oHM OOBsIBIEHBI BHE OJOKOB, TO OHU JOJIKHBI
OBITh YHUKAJIBHBI JIJI51 BCEW MTPOTrPaMMBbI B LIEJIOM.

3. mena wimeHOB CTPYKTYyp W oObenuHeHWH. OHH JOJKHBI OBITH
YHUKAJIbHBI B CTPYKTYPE WIH 00bETUHEHUH, B KOTOPOM OHU 00bsIBIEHBI. FIMeHa
HUKOMM 00pa3oM HE€ BIUSIOT JIPYr Ha JApyra €cid OHU OOBSIBICHBI B Pa3HbIX
CTPYKTYpax Wil 00beTUHEHUSIX.

4. Tlepemennsie, onpenencuus typedef, GyHKIMMU, YICHBI TEPEYUCICHUI.
OHM 10JKHBI OBITH YHUKAJIBHBI B CBOMX 00JIACTSX JCHCTBHIA.

2.5.12 BugumocTthb

Bumumocts  uneHtudukaropa  3TO  CBOMCTBO,  OMpEESIONIee
BO3MOXKHOCTh JIOCTyIla K OOBEKTY B B HCXOJHOM TEKCTE MPOTPaMMBI.
BuauMmoctes OOBIYHO COBIIAJAaeT C OOJACTBIO JCHCTBHS, OJHAKO HMMEIOTCS
ClIy4a, KOTJa OOBEKT BPEMEHHO CTAHOBHUTCS HEBUIAMMBIM H3-32 TTOSBIICHHUS
nyonupyroiero uaeHtugukaropa. B aToM ciydae 0ObEKT €Iie CyIecTBYeT, HO
€ro WACHTH(PUKATOP HE MOXKET OBITh HCIOJL30BaH, TOKAa HE 3aBEPIIUTCS
obJiacTh IelcTBUA Tyosmpyroiiero uaeHtudukaropa. Hampumep,

{

int i; char ch; //noxansHble HACHTH(PHUKATOPHI
1=3; /i u ch BuIuMBI

{

double i;



39

1=3.0e3; /ldouble i Bugum
/linti=3 ckpsIT
ch="A’; /Ichar ch Bugum

}
//mast double 1 oGiacTs neicTBUs
//3aBepIInIach

i++; /lint i Buoum u i1=4

/I char ch Bunum

}

//obnactu neiictBus ans char ch u int | 3aBepiieHsr.
2.5.13 Bpems cymiecTBOBaHMSI

Bpewmst cyiiecTBoBaHMS 3TO MEPHOJ, B TEYEHUE KOTOPOro OOBSBICHHBIN
UJCHTUDUKATOD HMMEET peanbHbl, (U3HMUECKUN OOBEKT paclpeeeHHbIA B
ONEPATUBHOM MamsATU. Bpems CylecTBOBaHMS CKPBITHO CBSI3aHO C KJIACCOM
namMatu. BpeMs cyriecTBOBaHUS MOXKET ObITh:

— CTaTUYECKUM;

— JIOKaJIbHBIM;

— IUHAMHYECKUM,;

2.5.14 CraTnueckue 00LEKThI

ITon cratmdeckre OOBEKTHI MaMSATh PaCHpPEACISIETCS BO BpEeMS 3arpy3Ku
MpOrpaMMbl B ONEPATUBHYIO NaMATh. M1 OHM CyIIECTBYIOT, IOKA IIporpaMma He
Oyznet BbITpy)keHa u3 namsTH. CTaTU4ecKkue OOBEKThI HAXOASITCS B CETMEHTE
naHHbeIX. HeoOxonuMo oTMeTuTh, 4YTOo MMeHa (GYHKIUN, T/Ie¢ Obl OHM HE ObLIH
OOBSIBIICHBI, SIBIIIOTCS CTATUYECKUMH 00bekTamMu. Bce nepemenHbie, uMeronye
o0nacTh nercTBUA (aiii, TakKe SBISIOTCS CTaTUUeCKUMU. Jlpyrue nepemMeHHbie
MOTYT OBITh CTATUYECKUMH, €CITH OHU OOBSIBIICHBI C KIIOYEBBIMU cloBamH Static
wim extern.

Cratudeckue OOBEKTHI OOHYJSIOTCS, €CIM OHM HE HMMEIOT WHUIUAJIU-
3aIluU UM KOHCTPYKTOpAa.

2.5.15 JlokaabHbIE 00LEeKThI

JlokanbpHBIE OOBEKTHI WM aBTOMATHYECKHE OOBEKTBHI CO3/IAFOTCS B CTEKE
py BXOJ€ B (PYHKIUIO WM OJIOK M YHUYTOXKAIOTCA MPU BbIXOJAE M3 (QYyHKIUU
i 6soka. JlokanbHbIE 00BEKTHI TOJDKHBI COJIEPKaTh MHITUAIM3ATOPHI BHYTPU
omoxka wmu ¢yHkuud. OO0MacTh NEWCTBUSI JIOKATBHBIX OOBEKTOB SIBISETCS
byHKIUS UK OJIOK.

Bce unentudukatopsl 0O0bSBICHHBIE BHYTpU (YHKIHMM WM OJOKa IO
YMOJTYaHUIO SBJISIFOTCS JIOKAIBHBIMHU.
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2.5.16 /Ilunamu4veckue 00beKThbI

JluHamudeckre OOBEKTHI CO3AAIOTCA U YAAISIOTCS B JIIOOOM MecTe Mpo-
rpaMMBbl Ha ATare BBITOJHEHHUS MPOTPaMMbI C TOMOIIBIO BbI30BA CIEIMAIBHBIX
¢ynkuuii. Bece nuHaMudeckre oOBEKTHI pa3MENIAlOTCA B Kydye (CM. ONHCaHUE
KJIACCOB MaMSITH), JINOO ¢ MOMOIIbI0 Onbmmoreunbix Gyaknwii Tuna malloc, mu-
00 ¢ nmomomuieto oneparopa C++ — new. [lamsaTe, BbIEIECHHAS [J1 TUHAMUYE-
CKOTO 00BEKTa, OCBOOOXKIAETCS C MOMOIIBIO BbI30Ba OMOTMOTEYHON (PYHKIIUH
tuna free niam ¢ momonisio omepatopa delete.

2.6 O6baABnNeHunA
2.6.1 Tunbl 00LABJICHUN

OObsIBICHUS BOBMOHBI:
1) mepeMeHHBIX;

2) byHKIM;

3) TUTOB;

4) CTpyKTYD;

5) OUTOBBIX MOJICH;

6) 00BEeIUHEHUIT;

7) MacCHBOB;

2.6.2 O0bsiBJICHUE IIEPEMEHHBIX.

[TepeMeHHbBIE MOKHO OOBSIBIATH BHYTPU (DYHKIIUU U BHE (DYHKIIHH.

[TepemenHnbie 00BsBIICEHHBIE BHYTPH QYHKIIUUA OYAYT JOKATHHBIMH, BPEMS
UX JIEUCTBHS ompesiesieHo pamkamu QyHkiuu. Eciu nepemenHas oObsBiieHa BHE
GyHKIMHA, TO OHA aBTOMATHYECKHM CTAHOBHUTCS TJOOANBbHOW M JIOCTYN K HEH
UMEIOT Bce (PYHKIIMU, 3alMCAHHBIC B JAHHOM (paiiie.

[Ipu 0oOBSBIECHUU MEPEMEHHONW HEOOXOAUMO YyKazaTh THm. HMeroTcs
CIIEYIOIIIME OTpEACICHHBIC TUIIBI JaHHBIX:

char, int, signed, double, long, unsigned, float, short
[lepeMeHHbIE MOTYT OBITh OOBSBIEHBI CIEAYIOIIMM 00pa3oMm:

char c; //06wsa6umo nepemennyio ¢ muna char,

it i, j,/06wa6umo nepemennvle i u j Kax yenvle,

double f;/06wsa6ume nepemennyro f nrasaroweco muna
long L;// 06ws6ume nepemennyro L muna onunnoco yenioco
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2.6.3 O0bsaABJICHHE MACCHBOB

MaccuB 310 00BekT B CuH  cojaepKallluid  IMOCIEI0BaTEeIbHOCTD
ONHOTHUITHBIX D3JIEMEHTOB. Ba)XHO OTMETHTb, YTO DJIEMEHT MAacCHBa TaKXKe
ABJISIETCSA O0OBEKTOM. B3sTh 3HaUe€HHE 3JI€MEHTa MaccHBa MOXHO IO HOMEpY,
Ha3bIBAEMOT0 WHIEKCOM. [[7151 0OBSBICHUST MacCMBa HEOOXOIMMO YKa3aTh THII
7JIEMEHTOB MAacCUBa U €ro pa3MepHOCTh. Hanpumep,

int vek[10];

B sTOM 00BsIBIEHNYN OMMCAaH LETbI MAaCCUB C UMEHEM VEC, Pa3MEPHOCTh
storo MaccuBa 10 smemeHTOB. IlepBbIli 31M€eMEHT MaccuBa umeeT uHAEKC 0,
BTOpod »dneMeHT 1 u T.1. YUTOOBI B35ATh 3HAUYEHHE OHJIEMEHTAa MAacCCHBa
HE0OXOJMMO 3aIucaTh UMsI MAacCHMBa M B KBaJPATHBIX CKOOKax yKa3aThb HOMEp
AJIEMEHTA, HaIlpUMeED,

j=vec[0]; //j npuceoums 3nauenue nepsoeco snemenma maccusa;
k=vec[9]; /k npuceoums snauenue nociednezo snemenma mMaccusa,

BmecTo KOHCTaHTHI MpH 3allMCH MHIEKCOB MOXET CTOSATH BBIPAKEHHE.
Hanpuwmep,

vec[i]=i; /6epeTcst 3HaUeHUE 1, ONPEIEIACTCS COOTBETCTBYIOIIHMM 3JICMEHT

// MaccuBa ¥ MPUCBAMBAETCS 3HAYEHUE NTEPEMEHHOM 1
vec[j*2+1]=0; //Bbruncisercss 3HaYCHHUE BBIPAKCHHUS B KBAJIPAaTHBIX CKOOKaXx,
3TO OyJeT MHJIEKC 3JIEMEHTa MacCuBa U 3TOMY JIEMEHTY MacCHUBa MPUCBAaNBAECT-
cs 3HaueHue (.

MoxHO 00BSBUTH MHOTOMEPHBIN MacCHUB, HAIIPUMEP MaTpHlla ¢ UMCHEM
Matr MOkeT ObITh OOBSABIIEHA TAK:

int Matr[5][10]; //3necy oOBsBICHA MaTpHUIla pa3MEPHOCTBIO Sx10 IenbIX 3J1e-
MEHTOB, UHBIMH CJIOBAMH MOKHO CKa3aTh, YTO OOBSBICHO 5 BEKTOPOB pa3Mep-
HOCTBIO 10. M0OXHO OOBSABUTH TPEXMEPHBIA MAaCCUB, HAIPUMED

int Tenz[2][5][10] ; //oObsiBIEeHO ABE MaTpHIbl pazMepHOCTh Sx10 1enbIx siie-
MEHTOB

JlocTynn K 3JeMEHTaM MHOTOMEPHBIX MAaCCHBOB aHAJOTHYCH Kak IS
OJTHOMEpPHOTO MaCCHUBA.

[IpucBoeHne HayalnbHBIX 3HAYCHWHA JJII MACCHBOB IPOHM3BOIUTCS
cienyronmM  o0pa3oM: OOBSBISIETCSS MacCMB W B (UTYPHBIX CKOOKax
3aMMCHIBAIOTCS 3HAYEHMSI DJIEMEHTOB MAacCCHBa, pa3lIEJICHHBIX 3amsiTOM.
Hanpumep,
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int vector[5]={1, 2, 20, -5, 8 };
toraa vector[0] pasen 1, vector[1] pasen 2, vector[2] pasen 20, vector[3] pasen
-5, vector[4] pasen 8.

JUis  MaTpuubl MOXKHO 3amucaTb HayalbHbIE 3HAYEHUs IIOCTPOYHO,
HaIpumep

double ObrMatr[2][3]={{ 1.0, 2.0, 8.5 } //nepBas crpouka
{2.9,1.9, 3.4 }//BTOpas crpouka

}l
torma ObrMatr[0][0] pasen 1.0, ObrMatr[0][1] paBen 2.0, ObrMatr[0][2]
pasen 8.5, ObrMatr[1][0] pasen 2.9, ObrMatr[1][1] pasen 1.9, ObrMatr[0][1]
paBeH 3.4 .

2.6.4 O0bsiBJIeHHE CTPOK CHMBOJIOB

Ctpoka CHMBOJIOB cHeluaibHbli MaccuB B CH, 3JIEMEHTHI KOTOPOTO
coJiepKaT KoJbl CUMBOJIOB. OOBSBICEHHE CTPOKH CHUMBOJIOB TPOU3BOJUTCS
CJIEAYIOIINM 00pa3oMm:

char str[20]; /00bsIBUTE CTPOKY CUMBOJIOB JIIMHHOM 20.

BaxHO MOMHHTB, UTO CTPOKA CHMBOJIOB 3TO TOT K€ MAaCCHB, TOJIbKO Ha
HETO HAaKJIAJbIBACTCS OTPAHUYEHHUE, MOCICIHUM 3JIEMEHTOM CTPOKM CHMBOJIOB
JOJDKEeH ObITh HOJTb. Hampumep,

char str[20]={ ""npusem };

Oto o3Hauaer, uto Str[0] pasen ‘m’, str[1l] paBen ‘p’, str[2] paBen ‘u’,
str[3] paBen ‘B’, str[4] paBen ‘e’, str[5] pasen ‘r’, str[6] paBen 0. OcranbHbie
3HAYEHUE JICMEHTOB HEOIPEICICHHBI U MOTYT HMETh CaMbI€ pa3HbIe 3HAUCHUSI.

BaxxHO OTMETUTH, YTO IJI1 CTPOK CHUMBOJIOB CYIIECTBYET JOCTATOYHO
OompiIas OMOIMOTEKA CTAaHAAPTHBIX (PYHKUUNA, KOTOPhIE OMHUCAHbl B CHEIHAIb-
HOM (aitne string.h

2.6.5 O0bsiBJICHHE CTPYKTYP

CTpykTypa 3TO KOHCTPYHPYEMBIH THI, KOTOPBIH OIMCHIBAET OOBEKT,
COJIEpIKaIAA HEKOTOPOE KOJIMYECTBO PA3HOTHUITHBIX 00BheKTOB. Hampumep, ecim
HEOOXOMMMO 3amucaTh 000OIIEHHYI0 MHpOpPMAIUIO 00 ajapece YeloBeKa, TO
HEOOXOJMMO yKa3aTh:

(haMIIIHIO, UMSI, OTYECTBO,

TOPOJI, YJIHILY, HOMEp JIoMa, HOMEp KBapTHPHI,
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MOYTOBBIN UHJIEKC,

TenedoH TOMaITHUH,

TenedoH pabounid,

aZipec AIEKTPOHHOMN MOYTHI U T.1.

Mpg1 6B XOTeH, YTOOBI 3TO BCs 3Ta MH(OpMaIusa OblJIa BOCIIPHHSATA Kak
ONMH OOBEKT (OJWH CIUIONIHOW YYacTOK mamsatu), To B Cum HeoOXxoammo
3aMmmcaTh CTPYKTypY:

struct Address{
char Namel[20]; Iums
char Name2[20]; I pamunus

char Name3[20]; llomuecmeo

char Town[30]; llzopoo

char Street[30]; Ilynuya

int Home; Il nomep ooma

int Flat; Il nomep keapmupwi

long HomeTelephone; // nomep oomawineco menegpona
long WorkTelephone; //nomep pabouezo menegpona
char Email[100]; [anexmponnas nouma

3anucaB ONUCAaHUE CTPYKTYPbl MOXHO OOBSIBUTH COOTBETCTBYIOIIHE
O0OBEKTHI, HAIIPUMED,

struct Address p1, MyAddress, AddressBook[10];

TOTJIa K DJIEMEHTaM CTPYKTYPHBIX OOBEKTOB MOXKHO OOpamiathbesi CIAEAYIOIMIUM
o0pa3oM: MepBOHAYAIBHO 3aMUCHIBACTCA UMSI O0OBEKTA, 3aTEM TOYKA, 3aTEM UM
anemenTa. Hanpumep,

pl.Home=28;
MyAddress.Flat=53;
AddressBook[0].WorkTelephone=233456;

OObekTaM THUMA CTPYKTYPHl MOXKHO TMPUCBOWTH HAYaIbHBIE 3HAYCHHUS.
Hanpumep, 1715 ctpyktypbl Address MOKHO 3amucath CIeAyrolee:

struct Address MyAddress={ "'Kpyuunun'', "' Braoumup'', "' Buxmoposuu"',
"Tomck", "Kuesckan'', 28, 53, 249604, 413572, ""kruvw@mail.ru* };

JInst MacCUBOB CTPYKTYP MPABUJIO 3AIMCH AHAJIOTUYHBI MACCUBAM:
Hanpuwmep,
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struct Address AddresBook[10]= {{HauanbHble 3HA4YCHHS I IEPBOTO
3JIeMEHTa}, { HadYaJbHbIC 3HAYCHHS JJIS BTOPOTO 3JEMEHTAa }, ...{ HaYalbHbBIC
3HAYEHUS TS IOCIICTHETO DIIEMEHTA } };

2.6.6 O0bsaBJIeHHuSA 00 beAUHEHH

OObenuHeHNe MpEeIHAa3HAYCHO JUISl CO3JaHUsl 00BEKTa, KOTOPBIM MOXKET
UMETh HECKOJbKO THUNOB. Hampumep, MOXHO co031aThb OOBEKT, KOTOPBIM
paccMaTpUBAETCA KakK 11€JI0€ YUCIIO U KaK MacCUB, COCTOSIIUNA 13 IBYX OaWTOB.

OObenuHeHNe 3aMUChIBACTCS, KaK CTPYKTYpa TOJBKO BMECTO KIIFOUEBOTO
ciioBa Struct 3ammceIBaeTcs KIro4eBoe ciioBo Union. Hampuwmep,

union xxx { int k; char s[2]; };

B sToM mpumepe oO0BeIMHEHHE XXX MOXKHO BOCIPHHHMATH KaK IIEJIOC
WIN KaK MacCcHB U3 AByX OaiT. [Ipuuem m3MeHeHue B K BeIeT K M3MEHEHHIO B
MaccuBe U HaoOopoT. Hampumep, XxxX.k=10; npu sTom npucBauBanuu XXX.S[0]
paBHO 0, a XXX.S[1] Oynet paBHo 10. Ecian xxX.k=256 to XxX.S[0] paBHO 1, a
XXX.S[1] paBro 0. ( B 3TOM mpuUMepe MpearnoaraeTcs, 4ro mejaoe 3aHumaer 16
ouT).MOXHO OOBEIUHATH J1000€ KOJIUYECTBO 3JIeMEeHTOB. Pazmep mamsitu, 3a-
HUMaeMoi 00bEAMHEHNEM, PABEH IEMEHTY C MAKCHMAJIbHBIM Pa3MEpOM.

2.6.7 OobsBieHne coocTBeHHoro Tuna (typedef)

B Cu npeaycmMoTpeHa BO3MOXHOCTh OOBSBICHHS COOCTBCHHOTO THIIA.
D70 AenaeTcs ¢ MOMOIIBIO CIICIHAIbHOTO KiTtodeBoro ciioBa typedef. Hanpuwmep,

typedef
struct TagPoint
{
int x;
inty;
int color;
} POINT;

B atom mpumepe oOBsiBieHa crpykTypa TagPoint kak HOBBIM THI
POINT.

Torna MOXHO OOBABUTH OOBEKTHI HOBOTO (MOJH30BATENIHCKOIO) THUIA.
Hanpumep,

POINT t, z, 1z0[10][10];
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OOpailieHe K COOTBETCTBYIOIIMM 3J€MEHTaM 3aMMChIBACTCS IO
npaBuiIaM oOpalleHus K 3JIeMEHTaM CTPYKTypbl. Hanpumep,

t.x unu t.y unu Izolil[j].x
2.6.8 buToBbIe MOJIsA

MO0XHO OOBSBHTH I1€JIbIC 3HAKOBBIC M 0€3 3HAKOBBIC YHCJIA KaK OMTOBBIC
nosnsa. Hanpumep,

struct MyStruct {

inti 2;
unsigned j 5;
int 4,
int k 1,
intm 4,
} a, b, c;

B 3701 3anucu 00bsIBICHBI TpU OMTOBBIX MOJiA a, b u c. Pacnpenenenue
OuToB HaumHaeTcs ¢ camoro muazamiero (0-ro 6ura). JnmuaHA (KOJIMYECTBO OUT
BBIJICJICHHBIX JUISl TAaHHOW MEPEMEHHOW ) 3alMChIBACTCS uepe3 JBOETOYHUE (CM.
BhIlIe). Huke mokazaHo OMTOBOE pacmpeesieHue B 16-pa3psiHOM IIEJIOM YHCIIe
OMTOBBIX MOJIEH a, b, C.

15]/14 |13 |12|11]10, 9 | 8| 7|6 |54 ,3]2[1]0
X I X | X [ X | X[ X | X[ X | X[ X|X | X[ XxX]|XxX]|XxX]|X

m K | He ucnonb3yercs J i

Puc. 5

[TepeMenHbIE OMTOBBIX TMOJIEH MOTYT OBITh 3HAKOBBIMH U 0€3 3HAKOBBIC.
Ecnu paszmep nepeMeHHOM OUTOBOTO TOJIS paBeH 2, U ee 3HaueHue «11y», To as
3HaKoBOro 310 Oyner (—1), a mns Oe3 3HakoBoro Oyzaer 3. Eciaum BcTperurcs,
Hampumep, a.i=6; TO B pe3yJbTaTe BBINOJHEHHS OyneT a.i paBHOe (—2),
NOCKOJIbKY 6 3T0 nBoMuHOe 110, mupuHa 1 paBHa JBYM, MOCIE IPUCBOCHHUS a.1
Oyner coaepkatbh 6utoBoe 10, u 1 oObsABICHA Kak int, Torga outoBoe 10, Oyner
MHTEPHPETUPOBATHCS KaK —2.

burtoBbie Mosst MOTyT ObITH OOBSBIEHBI B CTPYKTYypax U OOBEAMHEHUSX.
[TpaBuiio 1ocTyna K UX 3J1€MEHTaM TOYHO TaKHUe KaK Y CTPYKTYP.

Cnenyer mnpenynpeauTh, YTO BbIpakeHHEe &mystruct.Xx —sBIeTCS
OIIMOOYHBIM, €CJIA X €CTh uieHTu(uKaTop 6muToBOro MmMojs. [lockombKy OHO HE
rapaHTUPYET, YTO MOKET BBIUMCIUTD aPEC ITOTO AJIEMEHTA.



46

2.7 dyHKUUN

Kaxnas nporpamma B CHu J0KHa 0043aT€IbHO MMETh CHELMAIBHYIO
(YHKIUIO 10 UMEHH main. OTa QYHKIUS SBISETCS TOYKOM BXOAA B IPOrpaMmy.
@yHkuMKU 0053aTENBHO JOJKHBI UMETh MPOTOTUIBI. [IpoToTHHI 3TO OmmcaHue
¢dbyHKIIMM Ha ypOBHE BXoj1a U Bbixoaa. Hampumep, ecnu pynkuus MyFunc ume-
€T Ha BXOJ€ JBa LEJbIX ITapaMeTpa U BO3BpAILaeT LIeJI0e 3HaYeHHe, TO HE00XO-
MO 3aIMCaTh CIEAYIOIUNA TPOTOTHUIL:

int MyFunc(int a, int b);
HMCHaA IIapaMCTPOB B ITPOTOTHUIIC MOTYT OTCYTCTBOBATL:
int MyFunc(int , int);

OOBIYHO TPOTOTHUIHI (DYHKIIMI 3alMHUCHIBAIOT B CHEIUATIBHBIX (Daiinax
Ha3bIBaeMbIX 3arojioBouHbIMU (header). OHu 00bIYHO MIMETO paciupeHue h.

Jlnis 3anucu onpeaeneHus: GyHKIUU HEOOXOAUMO:

1) omumcanue THITa BO3BPANIAEMOTO 3HAUCHMUS,;

2) uMs QyHKIUN

3) cIHCOK mapaMeTpoB B CKOOKaX;

4) teno GpyHKINH, 3aKITIOUYEHHOE B (PUTYpPHBIE CKOOKH.

Hanpuwmep,

int //onucanue muna 8038pawiaemoco 3HA4e sl
MyFunc /ums ¢pynxyuu
(int a, int b) /onucanue cnucka napamempos
{ //meno @yHKkyuu
return a+b; //soszepam snauenus
} //3aKpuleéarouias ckooxa, Koney onucarus yHKyuu

2.8 OcHoBHbIe onepauuu B Cu
2.8.1 YHapHble onepanuu

& BBIUKCIICHUE aJipeca 00bEKTA;

*  BBIYMCJICHHE 3HAUYCHHS KOCBEHHO,
+  yHapHbI{ ILTIOC;

- YHapHBIA MUHYC;

~ WHBEPTHUPOBAHWE MOOUTHOE;

I joruyeckoe OTpHUIlaHUE,

++ aBTOMHKPEMEHT,

-- aBTOJEKPEMEHT.
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2.8.2 buHapHble onepanuu

+ Cnoxenue

- Brruuranue

* YMHOXEHHE

/ Heneuue

% Ocratok OT JeJeHus Ha 11eJI0

<< CaBur B JIEBO

>> CnBur BIpaBo

& [TobutoBoE «¥1»

A [ToO6UTOBOE UCKITIOYAIOIIIEE «HITH

| [TobutoBOE «HIIM»

&& Jlornueckoe «m»

| JIOrHYEeCKOe «HIIH»

= [IpucBoeHue

*= [IpucBoeHNE C YMHOKEHUEM

/= [IpucBoeHueE C nelIeHHEM

%= [IpucBoeHue c onepanueil B3sTUsd OCTaTKa
-= [IpucBoEHME C BEIUYUTAHUE

<<= [IpucBoEHME C TEBBIM CABUTOM

>>= [IpucBoeHME C IPABBIM CABUTOM

&= [IpucBoenue c onepanueil HIOOUTOBOTO «1»
A= [IpucBoenue c onepanueil TIOOUTOBOTO UCKITIOUYAIOIIETO «HITN
= [IpucBoenue c onepanueil HOOUTOBOTO «HIIH
< Menblie yem

> bouibiie uem

<= Menblie paBHO

>= bouibiie paBHO

== PaBHO

I= He paBHO

A?X;y EcmuaTo X nHaue y

PaccmoTpum HekoTopsie onepannu B C

2.8.3 IloOuTOBBIC ONIEPALIMHU

BoipaxkeHuss B MOOUTOBBIX OMNEpPalUSX JAODKHBI OBITH LEJNOro THIIA.

[IpaBuna nysi BBIMOTHEHUS MOOWUTOBBIX OIEpaIMi 3alMCaHbl B CIEAYIOMICH
Tabnuiie.
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but B E1l but B E2 E1&E?2 E17NE2 E1|E2
0 0 0 0 0
1 0 0 1 1
0 1 0 1 1
1 1 1 0 1

PaccmoTtpum npumepbl

int x=10, y=18;

X= 0000000000001010
y=  0000000000010010
x&y 0000000000000010
xly ~ 0000000000011010
xNy  0000000000011000

2.8.4 Onepauuu caura

Omnepanys caBUra BiIeBo <<,

pe3yJabTaT MOOUTOBOIO KK
pe3yabTaT MOOUTOBOTO «HJIH
pe3yabTaT UCKIIOYAIOIIETO UITU

OTta orrcpanu:da IMpOU3BOIUT CABUI BJIICBO Ha YKA3aHHOC YHCJIO OuT.

k=i<<2: //coeuc na 2 6uma éneso

Onepanus casura BIopaso >>.
Ota onepanusi NPOU3BOIUT CABUT BIPABO HA YKA3aHHOE YUCIIO OUT.

k=i>>3; //coseue na 3 buma enpaso

2.9 BbipaxeHus

Boipaxkenust B Cu cTposiTcd M3 HICHTU(PHUKATOPOB, KOHCTAHT, BHI30BOB

GbyHKIMINA, oTIepalvii U pa3eIuTelNeH.
[Ipumeps! BBIpaKeHUM:

X=a+b; //maiiTii cyMMBI U IPUCBOUTH X;

x=(y=a+20)+6; //maiitu cymmy a+20 u NpUCBOUTS Y, 3aTE€M HANTU CymMMYy Y+6 U

t=(x>y)?x:y;

//IPUCBOUTH X;

//t IPUCBOUTH €CJIU X>Y TO X MHAYE Y
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2.10 Onepatopbl

2.10.1 CocTraBHoi1 onepatop

['pynnupoBanue omneparopoB MNPOU3ZBOAUTCS C MOMOIIbIO (PUTYPHBIX
CKOOOK M 3Ta KOHCTPYKIIHSI MOKET OBITh paccMOTpeHa Kak ofuH omepatop. C
JPYTOM CTOPOHBI B HEKOTOPBIX S3BIKAX MPOTPAMMHUPOBAHKME BBOIAUTCS TOHSITHE

Omoka. bBiok 95T0 BbIOENEHHAs TIpynma ONeparopoB, B KOTOPOM MOYKHO
OOBSBIATH JIOKANbHBIE IepeMeHHbIe. Hampumep,

{ x=20; y=30; }
2.10.2 Yc/i0BHBIM OnIEpaTOP

Y CoBHBIN o1IcpaTop B Cu INpcaHasHa4dCH JId OpraHU3allvui BCTBJICHHA.
CYI[IGCTByeT ABC CUHTAKCHYCCKHUC KOHCTPYKIHNHU YCIOBHOI'O OIICpaTOopa:

1. if (<BeIpaxkeHue>) <onepamop> (puc. 6)
2. if (<evipasicenue>)<onepamop 1> else <onepamop 2> (puc. 7)

Beipaxxenue Ornepatop
L ‘,
v
Puc. 6
Omneparop e« Bripaxenue Oneparop

>«
Vl‘

Puc. 7
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[Ipu BBINOJIHEHUH YCIOBHOIO Omeparopa HOMEP 1, MepBbIM BBIYUCISAETCS
BBIpKCHHUE, CTOsAIICE B CKOOKax mocie KiaroueBoro ciosa if. Eciu monydennoe
3HAYEHUE BBIPAXKEHUS HE PAaBHO HYJIIO, TO BBHIMIOJIHAETCS orepaTop (oneparopsl),
3aKJIIOYEHHBIA B (PUTYpHBIE CKOOKH, CTOSIIME HEMOCPEICTBEHHO 3a 3aKpbIBalo-
nieiicst Kpyrioi ckoOkoi. Eciiu BeIpakeHHe paBHO HYJIIO, TO OMEpaTop, Clemy-
IOIIHMI 3a 3aKpBIBAIOIECH KPYTJIONH CKOOKOW He BbINMOJIHsETCA. [lanee BhIMOJIHS-
€TCsl CJIEIYIOLIMHI 32 YCIIOBUEM OIEpaTop.

Bo BTOpOM ciiydae, eciid BbIpa)K€HUE HE PABHO HYJIIO, TO BBIMOJHSIETCS
<onepamopl>; a onieparop, CIeAyIOIINN 32 KIIFOUYEBBIM CIIOBOM «elsey», He BbI-
nonHserca. Ecnu BeipaxkeHUE paBHO HYJIIO, TO <OIMEpaTop 1> He BBINOJIHSAETCH,
a omepaTop, CICIYIONIHi 3a «elsey, BeimomHseTcs.

PaccmoTtpum npumep:

//npumep 1
if (x==10) z=100; //oneparop z=100; OyaeT BHIIOIHATLCS €ClIu X paBHO 10
//npumep 2
if (k) z=1; lloneparop z=1; eciu K OyaeT He paBHO HYIIIO
//npumep 3
if (k&b) { m=10; k=20; } //omeparopbl OymyT BBHINOJHEHBI €CIIU
pesynbTaT K&b Oymer He paBeH HYIIO
IInpumep 4
if ((c=getch()) == ‘a’)
{
puts ("'ésedena oyxea a;");
c="A’;
}

B sToM npumepe nepBoHayaIbHO MIPOU3BOIUTCS BBOJ CUMBOJIA C KJIaBHA-
Typsb! (bynkuus getch()). [IpucBoeHne koga BBEIEHHOTO CUMBOJIA TIEPEMEHHOM
C. U cpaBHeHmMe BBEJCHHOTO KOJIa CUMBOJIa C KOJIOM cuMBoJia ‘a’. Takum oOpa-
30M, €cClM OblIa HaxaTa KjaBuIla ‘a’, ToO OyAeT BBIBEACHO COOOIIECHHE
«86edeHna OyKea a;» N IIEPEMEHHOM C

OyJleT MPUCBOEH KOJ cUMBOJa ‘A’.

IInpumep 5
if Xx==Db) z=d; else z=b;

Ecnu 3HaueHne X paBHO 3HaueHHIO b, To mepemMeHHoM Z OyIeT MPUCBOCHO
3HadyeHue 0. B mpoTHBHOM ciydae, mepeMEeHHOM Z OyeT MPUCBOCHO 3HAYCHHUIO

b.
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IInpumep 6
if (x==a||x==b) {m=a*b; j++;}
else { swap(a,b); j--;}

B srom mpumepe mnokazaHO, YTO OINEPAaTOPbl MOXHO TIPYMIHUPOBATH,
UCTIOJB3Ys (purypHbie cCkOOKHU. Eciii 3HaYeHHME TIepeMEeHHOM X paBHO 3HAYCHHIO
IIEPEeMEHHBIX a Wi D, TO BBIONHAIOTCSA omepaTopsl B IepBoM Ojoke. B
IPOTHBHOM CITy4ae, OIepaTopbl B BO BTOPOM OJIOKe.

//npumep 7

if (K) if (k) {

if (m) x=1; mooice camoe if (m) x=1;
else x=2; else x=2; }

B sTom IMPUMCPC IMOKA3aHO YIIPABJICHUC BO BJIOKCHHBIX OIICPATOPAX if.

//npumep 8

001 x=10; m=2; t=3; k=3;
002 if (k==2)

003 if(m==2) x=1;

004 else

005 if (t==3) x=4;

006 else;

007 else x=5;

008 printf (*"%d\n"" x);

B atom npumepe Oyzaer HanedataHo yucio 5. [peanoxenue else ; (ctpo-
ka 006) HeoOXxoaumMa it Toro, yToOb! else B crpoke 007 otHocuiics K If cTtpoku
002.

IInpumep 9
k=0;
if (k=10) c=50;
else c=40;

B sToM mpumepe 3ammcana 4acTo BCTpeyaromascs omuOKa y HauyWHalo-
IIMX, KOT/Ia BMECTO OIepaIlii CPaBHEHUS «==«, CTOHT OIepaIus MPUCBanBaHUS
«=». B aTOM ciydae ycioBue pOBEPSETCS B 3aBUCMMOCTH OT pe3yJibTaTa Impu-
CBOCHUSI, €CITU PE3yJIbTaT MIPUCBOCHUS HE PABEH HYIIIO, TO BBITIOJHICTCS OTepa-
Top =50, unaue c=40.

MoxHO ngath O0OmME PEKOMEHJAMH TP HAMHCAHWHM BIIOKCHHBIX
YCIJIOBHBIX OTIEPATOPOB: €CIIU €CTh COMHEHHUSI, CTaBbTE (PUTYPHBIE CKOOKH !
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if (..){
if (...); else...
}

else ...}

2.10.3 Onepatop while

Omnepatop While npennaznaven ansi opraHu3aliy UKIa B MPOrpamMe.
[Mox MKIIOM B MPOTrpaMMHUPOBAHUH TTOHMMAIOT MOCIIEIOBATEIHLHOCTh OMEPATO-
POB, KOTOpasi MOXKET BBIMOJIHATHCS HEKOTOpOE KONMYecTBO pa3. biok-cxema
orneparopa while mokaszana na pucyske: While (<Bsipaskenune>) <omeparop>

EEIDAEEHHE

Bl

OmEpaTop

IIPOOOICECHHE 6

Puc. 8

Omnepatop While BeimosHsIeTcs creayrommM o0pa3oM: TPU BXOJE B IHKI
BBIUMCIISIETCS] BBIPAXKEHUE, 3alIMCaHHOE B CKOOKaX; €CJIM OHO HE PaBHO HYIIIO, TO
BBITIOJIHSAETCS OnepaTrop (UM MOCIEI0BaTEIbHOCTh ONEPaTOPOB, 3aKIIOUECHHBIE
B (urypHeix ckoOkax). [lanee cHOBa BBIYMCIISIETCSI BBIPKEHHE, CTOSIIEE B
ckoOkax. Omneparop OyJeT BBINOIHATHCS 10 TE€X MOp, TOKa BBIPAXKEHUE HE CTa-
HET paBHBIM HYIIIO.

Paccmotpum mpumep:

1) while (x>0) {s=s+x; x--;}
B stom IMPpUMEP NPOU3BOJUTCA HAKOIJICHUC CYMMBI 10 TCX I1OP, ITOKA X HE
CTaHCM MCHBUIC UJIN PABHO HYJIIO.

2) while (*st++=*p++);

B »sToM mnpumepe mNpOU3BOIUTCS KOMUPOBAHUE MOCIEIOBATEILHOCTH
OalT(umu CIOB) A0 TEX MOp, MOKAa HE BCTPETHTCS HOJb. JTO YAOOHO TIpH
KOIKMPOBAHUU CTPOK CUMBOJIOB.
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3) while (2);
beckoHeyHBIN 1TUKII.

4) i=0;
while (i<n) {s=s+V[i]; i++;}
B sTom MpUMEPC OPTaHU3yCTCA HUKII IJI BBIYUCIICHUA CYMMBI 3JICMCHTOB
MacCCHBa.

5) while (mousestatus(&k,&y)==1);
B aTom npumepe B 1iukie 0yeT BeI3bIBaThCs GyHKIMA Mousestatus, moka
oHa OyJeT Bo3BpalaTh 3Ha4eHUE paBHOE 1.

6) while (*ch==" ") ch++;
B »TOM npuMepe mpou3BOAUTCS MPOBEPKa CTPOKH CHMBOJIOB, yKa3aTelb
HapaIIMBaETCs, TOKa BCTPETUIICS MPOOEIT.

2.10.4 Onepatop for

Omneparop for mpegHa3zHaueH ais opraHu3anuu nukia. [IpaBmia 3amucu
3TOTO OIepaTopa CleayIoLue:

for (<BeIpaxkenue 1>;<BeIpaxkeHue 2>;<BbIpakeHue 3>) <omeparop A>

Brimonaenue oneparopa for HaunHaeTcst ¢ BEIUMCIICHUST <BBIpaXeHHE 1>,
3aTEM BBIYUCIIETCS <BBIpAKEHUE 2>. ECiM €ro 3HaueHue paBHO HYJIIO, TO LUK
3aBepuiaercs. [Ipu atom <oneparop A> He BeinonHsAeTcs. Eciu <Bblpaxkenue 2>
HE PAaBHO HYJIIO, TO BBIIOJHAETCA <omepatop A>, 3aTEM BBINOJHAECTCS <BbIpa-
JKEHUE 3>, MOCJE 3TOr0 CHOBA BBIUMCISAET <BbIpaxeHuwe 2>. Ecim 3HaueHue
PABHO HYJIIO, TO LIUKJI 3aBEPILIAETCS; €CJIM HET, TO LUK IPOJOJDKACTCS.

Expl

while ==
Estp————

while 1=0

Coepatop A

Esxpd

IIpog OJIEEHHE

Puc. 9
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[Tpumepsr:

1) for (;;);
B 9TOM HpHMCpC 3aIIMCaH 6GCKOH€‘IHBIﬁ IHUKIJII.

2) for (i=0; i<n; i++) s=s+V[i];

B stom mpumepe 3ammcaH HUKI JUIS BBIYHCICHHS CYMMBI HEKOTOPOTO
maccuBa. [lepBoHauanbHO, 1 pucBauBaetcs 0, janee MPOU3BOIAMTCS MPOBEPKa
(i<n). Ecau oHa MCTHHHA, TO MUKI MPEKPAIIaeTCs U YIPaBICHHUE MEPEXOIUT Ha
IICPBBII OTepaTop, 3alMCAHHBIN MMOCIIE IUKIA.

Ecim ycioBue JI0O)KHO, TO BBINOJHICTCS orepaTop S=S+V[i]; u manee i
YBEJIMYHBAETCS HA CIUHHMILY.

3) for (i=n-1; i>=0; i--) s=s+V][i];

B sTtom IMpUMCPC HAXOOUTCA Ta XKC CYMMaA, TOJIBKO IIPOCMOTP HAYMHACTCA
C IIOCJICOHEIO JJICEMCHTA MaCCHBA. HOCKOJIBKy B CH »JIeMeHT MaccuBa
Ha4YUHACTCA C HYJIA, TO HOCHGIIHI/H?I HMCCT HOMCD n-1.

4) for (i=0; s=0; i1>0; s=s+V[i],i++);
910 OOdHAa U3 BO3MOKHBIX 3armcen AJIs1 BBIYUCIICHUA CYMMbI MaCCHUBA.

5) for (t=head; t!=NULL; t=t->next) Show(t);
3)16CB 3aIIMCad IIpUMCP OpraHru3alu OUKIIa JJI IIPpOCMOTpa HEKOTOPOIoO
CIIMCKa.

2.10.5 Onepatrop do while

Omnepatop do while npennasznadeH s opraHU3alMy UK B TPOrpamMMme.
[TpaBuia 3amucu onepatopa Cieayrolue:

do <omeparop> while <Bripakenne>);

[Ipu BXOme B LMK BBHINOJHAETCS <omepatop™>. Jlamee NpOM3BOIUTCS
BBIUUCIIEHUE BhIpakeHus. ECIM 3HaueHHWE BBIPAKEHHUS HE PaBHO HYIIIO, TO
<omeparop> BBIIOJIHACTCS CHOBA; €CJIM BBIPAKEHHE PAaBHO HYJIO, TO IIHKII
3aBepINacTCs. BBIMOTHEHHE IMKIIA MMPOM3BOAMUTCSA IO TEX IOP, MOKA 3HAYCHHE
BBIPA)KEHUS HE CTAHET PABHBIM HYJIIO.

B otnuunu ot onepatopa While B kpyribix ckoOkax cHayamga MpPOU3BO-
JUTCS TIPOBEPKA, a MOTOM BBINIOJHEHHE omepaTopa, B orneparope do while cha-
Yajia BBITTOJHICTCS OMepaTop, a MOTOM MPOU3BOAMTCS MPOBEPKA YCIOBHS.
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A 4

Omneparop

l

Exp==

[Iponomxenue @

Puc. 10
2.10.6 Onepatop continue

OmnepaTop continue mpeaHa3HAYEH JUIsl 3aBEPIICHHUS OYCPEIAHON UTepa-
MU B orneparope nukia. Hanpumep,

for(i=0; i<n; i++)
{
if(a[i]<0) continue; //3asepwums ouepeonyro umepayuio
s=s+a[i/; //>mom onepamop ne 6ydem evinonen eciu NeMeHm
//ompuyamenen
}

OTOT (parMeHT mporpamMMmbl BBIYHMCIAET CYMMbl HEOTPHUIATEIbHBIX
AJIEMEHTOB MACCHUBA.

2.10.7 Oneparop break

Omneparop break npegHasuaueH a1 BEIXOA:

1) 3a mpenesibl HUKIIA;

2) 1t BBIXOJa M3 oreparopa switch.

[Ipy  BBIMOJIHEHWH OSTOTO IUKJA HPEKPAMIACTCs MW BBINOJHICTCS
CJIEIYIOLIUM OIepaTop, 3alMCaHHbIN nTocie nukia. Hampumep,

for(i=0; i<n; i++)

if(a[i]<0) break; //3asepwums yuxn eciu snemenm ompuyamenen
s=s+a[i/,; //>mom onepamop ne 6yoem 6vbinoiHeH eciu deMeHm
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//ompuyamenen
OTOT (parMeHT mporpaMMbl BBIYHMCIAET CYMMBbl HEOTPHUIATEIbHBIX
AJIEMEHTOB MACCHBa, JI0 TEX MOP, TIOKAa HEe BCTPETUTCSI OTPUIIATECIBHBIN SJIEMEHT.
2.10.8 Onepatop switch

Omneparop Switch mnpemHa3HadeH s OpraHu3alUd MHOXKECTBEHHOTO
BeTBIICHHS. PaboTy 3TOT0 omeparopa HarJsITHO Tpe/icTaBlicHa Ha puc. 11.

Puc. 11

Nmeetcst BXoIHOM OJIOK, B KOTOPOM MPOBEPSIETCS YCIOBUE BETBIICHUS U
Jajee MepexoIuT Ha OJIMH U3 OJOKOB 3aMMCaHHBIX MO HOMepamHu 1....n.
dopmaiibHasi CTPYKTypa JAHHOTO OIepaTopa Cleayronas

switch(<ycmoBue>)

case <koHcTaHTa 1>: <omepaTopb>
break;

case <KOHCTaHTa 2>: <onepaTopbl>
break;

defaut: <omeparopsr>

}

Omneparop break MokeT OTCYTCTBOBaTh, TOIr/la OYIyT BBIMOJIHATHCS OIle-
patopsl cieayromiero 6ioka case . biok default HeoOxoaum as ciaydast, Koraa
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HCT IIEpEXoJa HU Ha OAWH case-0i1ok. OH TakKe MOKET OTCYTCTBOBATb

CMOTPHUM MPUMEPHI:
[Tpumep 1.

switch(strcmp(strl,str2))

{

case 0: puts(*'cmpoku pasnwt’’); break;
case 1: puts(*'strl>str2'); break;

case -1: puts(*'strl<str2™); break;

}

[Tpumep 2

#define RETURN 13 //3anucamb KOHCmanmul 014 chey Kiaguul
#define ESC 27

#define BAKCSPACE 9

int ch;

ch=getch(); //e3ams K00 Knasuwu

switch(ch)

{

case RETURN: puts(*'Ilepesoo cmpoxu'");
break;

case ESC: puts(**Haxcama ESC");
break;

case BACKSPACE: puts(*'Hascama knasuwma BS™);
break;

default: puts("'mascama oyxea unu yughpa unu 3nax'');

break;
}

. Pac-

B sToM mpumepe mokazaHO, KaK MOXHO OpPraHM30BaTh MHOXKECTBEHHOE
BeTBIcHUE ¢ Oyokom default. B manHOM ciydae, KOJbI CCMAIbHBIX KIIABHIII
3alMCcaHbl KaK KOHCTAHTBI, KOJI HAYKATOW KJIABHIITK 3aIIOMHHACTCS B TICPEMEHHOM
ch. bnok default HyxeH 11 BBISIBICHHS CHTYyallMH, KOTJa Ha)kaTta HE CIICIH-

aJIbHasA KJIaBUIIIA.

2.10.9 Omneparop return

Omneparop return npeaHa3HAYEH JJIs1 BO3BpaTa YIPABICHUS U 3HAUEHUS U3

dbynknuu. [IpaBuna 3anucu ciaenyromnme:
1) return;
2) return <svipasicenue>.
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B nepBoM cinydae HUKakoro 3Ha4eHUs He nepenaercs . Bo BTopoM cirydae
NepenacTcs 3HaYEHNUE BBIPAKEHUS.
Hampuwmep,

return 1;
return 3*b;

2.10.10 MeTku u oneparop goto

JIro60i1 onepatop B GyHKIIMA MOXET OBITh TOMEYEH METKOW. MeTKa 3T0
HEKOTOPBIH HIASHTU(UKATOP, CTOSIIMK TIEpea OINepaTopoM U pa3IeiCHHBIN
TOYKOM ¢ 3ansATou. [IpaBuiia 3anucu Cieayromue:

<METKa>: <oreparop~>
Hanpuwmep,

L1: x=10;
Metka: if(x>20) y=10; else y=20;

MeTtku ornpesiesieHbl TOJIbKO BHYTPU OAHOU (DYHKITUH.
MeTkn ucnonp3yloT omnepatop goto, KOTOpbI oOecnednBaeT Oe3ycioB-
HBIN Mepexo/1 Ha yKa3aHHYo MeTKy. [IpaBuia 3amucu ciieyromnme:

goto <merka>;

Hanpuwmep,

for(i=0;i<n;i++)
for(j=0;j<m;j++)
{

if(x[i][j]<0) goto Exit;

}
Exit: ShowX();

B aToM mpumepe mokazaHO OpraHM3alMIO BbIXOJA Cpa3y U3 HECKOJBKHX
UKII0B. Mcmons3oBaHue oneparopa break orpaHnyeHo TONBKO OJTHUM LIUKIIOM.

2.11 YkasaTenu
2.11.1 Yro Takoe yka3arejb
Korna nepeMenHast oOBABISIETCSA B MPOrpaMMme, TO 3alMCHIBACTCS €€ UMS

u Ttun. Ilpu sTomM monpazymeBaercs, 4TO NepeMeHHas OyAeT NPUHUMATH
3HAQYEHUS M3 HEKOTOPOro MHOXecTBa. Ha 3Tame BBINOJHEHHS ITPOrpaMMBbl
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KKJIOW TEePEeMEHHON COOTBETCTBYET HEKOTOpBIM OJIOK maMsATh. DTOT OJIOK
uMeeT aapec (11ey1oe IMOJOKUTEIPHOE YHCII0, 0003HaYarolee HOMEpP IMEepPBOIo
Oaiita maHHOrO OJIOKAa) W pa3Mep, KOTOPHIH 3aBUCUT OT THUIA IMPUHUMAEMbBIX
3HaueHu. Hanpumep, u1s 11101 nepeMeHHON BhleNseTcs 2 Oaifta. 3anuiiem
cieayroliee oObSIBICHUE TIEPEMECHHOM:

intk;

PaccmarpuBast yacte «int» omepatopa OOBSIBICHUS KOMIIIATOP OyIeT
3HATh, YTO JUIS mepeMeHHoi «K» TpeOyercst nBa OaiiTa OnepaTUBHOW MaMSITH
JUIE XpaHeHWs IeNbIX 3HaueHud. [lpm TpaHcmsumu camo umMms «K» Oyner
3alliCaHO B TAOJIMILy CMMBOJIOB, @ IOCJIE TPAHCISALUN JaHHOMY MUMEHU OyIeT
COIIOCTABJIEH aJipec 0JIOKa MaMsITH, AJIMHA KOTOPOrO U3BECTHA U COOTBETCTBYET
3aJaHHOMY TuIly (AJi1 Hamiero npumepa 3To 2 Oaifra). Ilo3ke, xorma Mel
3anuueM

k=2:

MBI OXKHJIaeM, YTO BO BPEeMs BBIITOJIHCHHUS ITPOTPAMMEI IIeJI0¢ 3HaYeHUE 2 OyIeT
3alMcaHo B OJIOK IMaMATH, KOTOPBIM BbIAeNeH moja mepemeHHyro K. Takum
oOpazom, K BocmpuHUMAaeTcsi Kak OOBEKT, C KOTOPBHIM acCOIMUPYETCS JBa
3HAYCHUS: OJHO — OTO YHCIO, KOTOPOE XPAHHUTCS B BBIICICHHOM OJIOKE
NaMsITH, ¥ BTOPOE YHCJIO 3TO ajJpec JaHHOTro OJoka maMmsTH. B Tex ciyuasx,
KOI'JIa HEOOXOJMMO B35ATh 3HaueHHE 0O0BbekTa K, To roBopsaT «rvalue» (mpaBoe
3HAYCHHUE, 3TO O3HAYACT, YTO K CTOUT crpaBa OT 3HaKa MPUCBOCHUA «=»). B Tex
ciydasix, Korja K XOTHM NpHUCBOMTH 3HaueHHe, TO roBopsaT o «lvaluey (iaeBoe
3HAYEHHUE, 3TO 03HAYACT, YTO Kk CTOMT CJIeBa OT 3HAKa MPUCBOCHHS «=»).

Takum o6pazom/Kepuuran u Putun /,

1) 0OBeKT ecThb MOMMEHOBaHHAs 00JacTh MaMITH, MMEIONIAs aapec U
pasmep;

2) rvalue o0beKTa 3TO 3HAUYEHUE, KOTOPOE XPAHUTCS B O0BEKTE;

3) lvalue oObekTa 3TO BBHIpaXKEHHE CChUTaOIIEecs Ha 00BEKT (aapec 00b-
€KTa).

[IpuBenem cienyromuii TEKCT PparMeHTa IpOrpaMmbl:

intk, j//1
k=2;//2
J=7;113
k=j;//4

B ctpoke 3 nns mepemennoii j 6epetcs lvalue, u mpuceanBaercs 3HaueHue
7. B crpoke 4 ms | 6epercs rvalue (ee 3HaucHue 7) U MIPHCBaMBAETCS IIEPEMEH-
Hoti k, st K ©6epercs lvalue (ee aapec, kyna Oyzaer 3amucaHo 3HadeHue 7).
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Teneps HaM ObI XOTENOCH UMETHh MEPEMEHHYIO, 3HAUEHUEM KOTOPOU OBLI
OBbI azipec HEKOTOPOro o0bekTa (MHBIMH cioBamu Ivalue HekoTOoporo ooObekTa).
Takue mepeMeHHbBIE CTaIM NIEPEMEHHAs THITA YKa3aTeJlb WIH MPOCTO yKa3aTellb.
VYkazaTenb 00BSBISETCS ¢ MOMOIIBIO 3BE30YKH, HATIPUMED

int *ptr;

B sTom mpumepe ptr 310 UM MIepeMEHHOM (Takoe Kak «K» B mpeaplIyemM
npuMepe); CUMBOJ «*» TOBOPUT 0, YTO MIEPEMEHHAs ptr ykazaTenb , T.€. 3Hade-
HUE JAaHHOU MEepeMeHHOU ecTh aapec HekoToporo Oioka OIl. KiroueBoe cioBo
int cooOmaeT KOMOWIATOPY O TOM, YTO HaIlla MepeMEHHas COJEPXKHT ajpec
OJI0Ka MaMsATH, B KOTOPOM Oy/IeT XpaHHUThCA 1Iesioe Yrciio. [Ipu aToM KoMIuis-
TOp 3apaHee 3HaeT, Kakoi 00beM maMsITH OyaeT 3aHUMAaTh yKa3aTelb (3TO 3aBH-
CUT OT TMPOIECCOpPa U CUCTEMbI TPOrPAMMHUPOBAHUS (CM. MOJIETh TAMATU KOM-
nuisitopa)). Takum 00pa3oM, MOKHO CKaszaTh, YTO yKa3aTelb YCTAHOBIIEH Ha
uenoe (int). Ognako kKorga Mel 3amuchiBaeM Nt K; MbI He IpHCBaMBacT 3Have-
Hus nepeMenHor K. Eciu 3T0 00bsiBIICHHE ClieiaHO BHE KaKO# 100 (DYHKIHH,
TO KOMIWIATOP MHUIUMUPYET €€ B HOJIb. B IpoTHBHOM ciydae K MOXeT UMeTh
I1000€ 3HAUCHHUE.

B nHamem npumepe mepemeHHas Pir He MMeeT 3HAYCHHS, 3TO O3HAYACT,
YTO yKazaTedb PIr He COACPKUT aapeca Ha OJIOK MaMsTH, TIe 3alHCaHo IIEJI0e
yucno. B ciywae, ecnu ykazarenb oOBSBIEH BHE Tena Kakod JInOO QyHKIuW,
€My TpPHUCBAaWBACTCsA CIICNHMAIbHOE 3HAYCHHWE, KOTOopoe HasbBaeTcs Null-
YKazameb. ITO 3HAUCHUE TApaHTHUPYET, YTO yKa3aTeidh, UMCIOIIWNA JTaHHOE
3HAYEHUE HE CChUIAECTCA HU HA KaKOU MO0 0OBEKT W (PYHKITHIO.

B neiictBuTenbHOCTH peaibHOe 3HaueHue NUll He 00s3aTeNbHO TOHKHO
paBHATHCS HYIO. Bce 3aBUCUT OT crielu(UKU KOMIIBIOTEpA U OMEpPalMOHHOM
cuctemsbl. Jlyis Toro, 4toOwl caenarb CH-MPOrpaMMbl COBMECTHUMBIMH MEXKITY
pPa3HBIMHU TUIIAMH KOMIIBIOTEPOB, BBEJIM CHEIMATBHBIN MaKpOC IS MpPEeICTaBIIe-
uus null-ykazamens. Oror makpoc umeer ums NULL. Takum o6pasom, orepa-
top npucBauBanus Pr=NULL; rapantupyer, uro ykaszarens ptr npumer null
3HaueHwue. (s mpoBepKky 3HAYCHUS MBI MOXKEM HAMKCATh CICAYIONUN YCIOB-
HBIW OIEepaTop

if(ptr==NULL) {...}

Jlia mpucBoeHus 3HaUECHUA TIEPpEMEHHOM PLr, T.€. MPUCBOECHUE aIpeca He-
KOTOPOTo 00BEKTa, XPAHSIIIEro IEJI0e YUCII0, HAPUMEp aapec mepeMeHHOo# K,
HE0OXOJMMO BOCIOJIL30BAaThCSl YHApHOU omepanueit &. J[ns Hamero mpumepa
9TO BBITJISIIA CIEAYIOMIUM 00pa3oM:

ptr=&Kk;
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Onepanus & obecnieunBaet onpeaenenue lvalue nepemennoii K B ciyuae,
eciu K cTouT cripaBa OT 3HaKa NpUCBOCHUS «=». [Tociie BBIIOTHEHUS OmepaTopa
TIPUCBOCHUS TOBOPST, YTO Ptr yKkaspIiBacT Ha 0OBEKT K.

Jl1st TOro, 4ToOBI MPUCBOUTH 3HAUCHUE OOBEKTY Uepe3 yKa3aTelb UCIOJb-
3YIOT CIICIUAIbHYIO OTEpAIMI0 YHapHas 3Be3/10uka «*». PaccMoTpuM ciemnyro-
LUH TpUMEp

*ptr=7;

[Ipu BBINIOIHEHUHU ATOTO OMepaTopa 3Ha4deHHe 7 OyJeT 3amucaHo B OJIOK
naMmsITH aJIpec KOTOPOro, 3amucad B ykaszaTene. Takum oOpa3om, ecnu ptr yka-
3pIBaeT Ha k (azpec mepemeHHoi K xpanurtcs B ptr), To mepemenHoi k Oymer
pHUCBOEHO 3HadeHWe 7. B 3ToM mpumepe omeparus «*» o3HayaeT, uro lvalue
BBIYHCIIIECTCS C MOMOIIIBIO yKazarens ptr. Teneps, eciiu Mbl 3aNUIIEM:

J=*ptr;

TO IepeMeHHOW | OyAeT MPHUCBOCHO 3HaueHWe 7. B maHHOM ciydae *ptr
o3HavaeT rvalue, T.e. OyJeT B3SITO 3HAYEHHE OOBEKTA, AAPEC KOTOPOIO
XpaHuTcsd B ykaszarene ptr. Hmke npuBeneH NpoCcTEHMIINNA NpPUMED I
MOSICHEHUS UJIEU yKa3aTeJsl.

#include <stdio.h>

int j,k;

int *ptr;

int main()

{

=1

k=2;

ptr=&Kk;

printf("\n ++++++ IIpumep Nel +++++++\n");

printf("j umeeT 3nauenue %d u Xxpanutcs o aapecy %p\n",j,(void *)&j);
printf("k umeer 3HaueHue %d u xpanurcs o agpecy %op\n' K, (void *)&K);
printf("ptr umeet 3HaueHHE %p U XpaHUTCA IO aapecy Yop\n™,ptr,(void *)&ptr);
printf("'3HaueHune 11EI0T0 Ha KOTOPOE yKa3bIBaeT ptr paBHo Y%d\n",*ptr);
return O;

}

2.11.2 Yka3areJ i HAa MaCCHUBBI

Ykazarenn MOYKHO OprarHM30BaTh HE TOJBKO Ha 00BEKTHI, TAKKUE Kak char
a wi int ¢, HO ¥ Ha MaccuBbl. Hampumep 3TO MOXKHO HCHOJB3Ys KIHOYEBOE
cioBo typedef, kotopoe nmpeaHa3zHaueHO A1 CO3aHKe HOBOro Tumna. Hampumep,
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typedef int Array[10];

[Ipu Takom oOBsABIEHUH HUIEHTU(DUKATOP Array CTAaHOBUTCS HOBBIM
TUIIOM JaHHBIX.
Toraa MoHO 3anucarh:

Array my_arr;/* maccuB u3 10 miensix ancen */

17001

Array arr2d[5];/* 5 maccuBoB KaxbIi u3 10 mensix uncen */
MoOHO TaK)ke OpraHu30BaTh yKa3aTelb:

Array *pld;
Torna cnenyronye npucBanBaHus O0yIyT KOPPEKTHBIL:

pld=&my arr;
pld=&arr2d[0];
pld=arr2d;

BaxHo Taxxe otMeTuTh, uto Sizeof(Array) oynet paBer 10*sizeof(int).

[TosTomy ecnu Mbl OyneM aenath UHKpKMEHT (pld+1), To anpec yBenu-
yutcs Ha 10*sizeof(int) Gaiit.

MoHO 00BSBUTH yKa3aTeldb Ha MacCUB He ucmonb3ys typedef. Dto go-
CTHTAETCs C IIOMOIIBIO CIICTYIOIICH CHHTAKCHICCKOW KOHCTPYKIIHU:

int (*aptr)[10]; /* oObsBiIcHME yka3aTens Ha MaccuB U3 10 1enbix */

He Hano mytaTh 3T0 00BsIBICHHE C TIOXOKUM Ha HETO:
int *aptr[10];

B »TOM 00BsIBIICHNM 3aMMcaH MAacCUB yKaszaresen tuma int.

2.11.3 Yka3areu 1 JMHAMHYECKOE pacnpeae/ieHle naMsaTH

JluHaMuuyeckoe pacrpeaeseHue MamsITH — sBisieTcs  3PPEKTUBHBIM
CPEICTBOM NMPOTrPaMMHPOBAHUS M UCHOJIb3YeTCs TOrna, KOrjaa pasMep oObeKTa
3apaHee BBIYMCIUTH HeNb3s win HeapdektuBHO. Hampumep, pasmep MaTpuiibl,
3apaHee HE U3BECTEH, a BBIYMCIISIETCS B IPOLIECCE BBIIIOJIHEHHS IPOTPAMMBI.

JIlnHaMu4YecKoe pacnpenesieHue MNaMATH OCYIIECTBISIETCS C ITOMOIIBIO
CHenuaIbHBIX (DYHKITNH, HA BXOJ] KOTOPHIX MOJAETCs pa3Mep, TpedyemMoit mamsi-
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TH, @ Ha BBIXOJIE ajpec OJ0Ka maMsATH. B HEKOTOPBIX CHCTEMax MPOrpaMMHpPO-
BaHus Takue Gyukuuu HaspiBatores malloc() wmu calloc(), mporoTumnsl KOTOPBIX
onucanbl B ¢ainax alloc.h wiu stdlib.h. Heobxoaumo taxke 0OTMETHTB, YTO 3TH
(GYHKIMKM BO3BpAIIAIOT afpec Thma void, MOCKOIbKY OHM 3apaHee He 3HAIOT THII
uH(pOpMAIMH, KOTOPBIH OyAeT XpaHUTCS B 3alpaniiBaeMoM OJIOKE aMsITH.

Opranm3anus JHHAMHYECKOro pacmpenaeneHuss mamsty B Cu  0e3
yKasaTejneyd HEBO3MOXKHA. PaccMOTpuM mpoCTOM NIpUMEpP ITHHAMUYECKOTO
pacrpeeeHus MaMsTH IO MACCHB LEJIbIX YUCEI:

int *iptr;
iptr=(int * )malloc(10*sizeof(int));
if(iptr==NULL) { /* Oopabomxka owuoxu */ ;}

Eciu 3anpammBaempiii 6JI0K TTaMATH 110 KaKOH JIMOO MPUYHHE HE MOXKET
OBITh BBIZICIICH, TO (GyHKIMA BbieiaeHus namsata malloc() BosBpariaer HyseBoe
3HaueHue ykazatrenas NULL. ITostomy mocime BeizoBa malloc() HeoOxomumo
IIPOBEPUTH 3HAUCHHE yKa3arels U eciau oHo paBHO NULL. To 3ammcarh Ko Jyist
00paboOTKH JAHHOTO COOBITHS (OOBIYHO, BEIBOSIT COOOIICHHE O HEXBATKHU MaMsi-
TH ¥ IpOrpaMma Ha 3TOM 3aBEpIIAETCS).

Ecnim mamMare BbIAENEHA, TO Jajgee dSTOT OJIOK HCIOJB3YIOT 10
Ha3HAYCHUIO. B Hamem nmpruMepe MOKHO TIPEIIOKHATH CISAYFOIIHA KO/I.

intk;
for(k=0; k<10; k++) iptr[k]=10-k;

Jlanee, ecnv BbIJICJICHHBIN OJIOK HE HYXKEH, TO UCIIOJIb3YsI OJIHY W3 CIEIH-
IBHBIX (PYHKIIMH, C TTOMOIIbIO KOTOPOW BO3BPAIAIOT HEHYKHBIA OJIOK aMSTH
ornepanuonHou cucreme. OnHoi U3 Takoi GpyHkuueit sasiasercs Gyukius free().
ApryMeHToM 3TON (PYHKITUU SBJISIETCS yKa3aTellb, COJASPKAIINNA HAa4YalbHbIN aJi-
pec 0J10Ka BBIACICHHON MaMSTH.

HeoOxogumMo TIOMHHTB, 4YTO TpU BO3BpaTe BCErjJa YKa3bIBACTCS
HavyaJbHBIA ajpec OJoka BblAeNeHHOW mamsaTu. lloatomy eciu HE0OXOaUMO
MCIIOJIb30BaTh ABTO MHKPEMEHT WJIM YTO-HUOY/Ib OJJOOHOE, TO CO3/1al0T KOIHUIO
yKaszaTess, U Jajee UCIIONb3YIOT 3Ty Konut. Hanmpumep,

int *ptr_copy=iptr;
for(k=0; k<10; k++) *ptr_copy++=10-k;

Bo3Bpar BbIeIeHHON MATH MPOU3BOAMTCS ¢ TIOMOIIBIO BBI30Ba (DYHKITUH
free(). yisa namrero nmpumepa OyeT 3aMmucaHo:

free(iptr);
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#include <stdio.h>
#include <alloc.h>

/ltypedef int Ra[5];
//[Ra *ptr;

int (*ptr)[5]; //ykazamenv na maccue u3 5 31emenmos
main()

{

int i,j,k=0;

ptr=(int (*)[5])malloc(5*10*sizeof(int));

for(i=0; i<10; i++)

for(j=0; j<5; j++) ptr[i][j]=k++;

for(i=0; i<10; i++)

{
printf("'\n"");
for(j=0; j<5; j++)
{
printf(""%d " ptr[il[i]);
}
}
}

2.11.4 Yka3areJid Ha CTPYKTYPbI

PaccmoTpum  Bompochl OpraHu3aldd yka3zarened Ha OOBEeKThl —
CTPYKTYphI. [Ipeanonoxum, 4ro 3aaHa CTpyKTypa:

struct Student {
char Name[20];
char Group[20];
char BirthDay[20];
int YearsOld;

I

Hpe,Z[HOJ'IO}KI/IM TaK)KE UTO OOBSABJIICH OOBEKT U YKa3aTcCJlb YKA3aHHOI'O THUIIA:

struct Student MyFriend={""Nik", "'5566-1"", "'1 may"", 17 };
struct Student *ptr;

TOrga
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ptr=&MyFriend; //mpucBouts agpec 00beKTa yKa3aTEIIO
printf(**%s",ptr->Name); //meuaTh 3eMeHTa CTPYKTYPHI Uepe3 yKa3aTellb

3[IeCh CTpeJika O3HadaeT, 4YTo Oepercs 3HAUYCHUE AJIEeMEHTa CTPYKTYphI uepes
ajzipec, 3aliCaHHbIN B Ptr.

printf(**%s",ptr-> BirthDay);
ptr-> YearsOld++;

PaccmoTpum cimydaid, korja B OOBEKTE THIA CTPYKTypa HMEETCS
yKazareb.

struct Vendor {  /lonucanue npouzsooumens
char Name[10];
char Addres[20];
}
struct Goods { /lonucanue mosapa
struct Vendor *ven;
char Name[20];
char Price;

|

struct Vendor vendor={ "' ¢gpaopuxa’, *"Jlyna''},
struct Goods Mouse, *ptr;

ptr=&Mouse;

ptr->ven=vendor;
strcpy(ptr->ven->Name, " 3a¢00") ;

Ecnu B ctpykType G00dS nepeMenHyro Ven 3aMeHuTh Ha maccuB vVen[20],
TO K COOTBETCTBYIOIIUM IOJIAM CTPYKTYphl VENUOr MOKHO COCIIAThCS CIEIYIO-
UM 00pa3oMm:

printf( ptr->ven[k]->Name );

B cTrpykTypax MOHO BBOJWUTH PEKYPCHUBHBIE OINHCAHMS, HAIPUMED IS
3aIMCH I10J1S CIIUCKA:

struct Link {
struct Link *next; //yka3zaTenpb Ha CIIEAYIONMINI JIEMEHT CITHCKa

int type; //MOYHO XpaHUTh TUI TaHHOTO (3TO 3aBUCHUT OT
//mporpaMMucTa)
void *ptr; //yka3zarenb Ha JaHHBIC, THIT VOid MOXHO

//mpeobpa3oBaTh kK TpeOyeMoOMy
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[Tpu 0OBsBICHUM
struct Link *item;

U eciau eMmy OyneT NMPUCBOCHO KOHKPETHOE 3HAUY€HUE ajpeca Hayaua CIHCKa
TaKOU CTPYKTYpPBI, TO MOKHO 3aIIUCHIBATH:

item->next //ampec CIemyromero IeMeHTa
item->next->next //agpec BTOporo sjeMeHTa
item->next->next->next //axpec TpeThEro U T.1I.

item->type; //TAT TAHHOTO YJIEMEHTA
item->next->type; //Tun cieayromero 3aIeMeHTa CIucKa

item->ptr; //lyka3zaTenb Ha TaHHBIC 3JIEMEHTA CITMCKa
item->next->ptr; //ykasaress Ha JaHHBIC CIICAYIOMIETO DIEMEHTA

2.11.5 Yka3areau Ha QyHKIIUA

B Cu MoxHO opranu3oBath ykaszaTeiab Ha ¢GyHkuio. IIpaBuna 3anucu
371€Ch CIEAYIOIIHE:

<OnucaHue TUIIbI BbIX0Ja> (*<ums>) (<CIUCOK MapaMeTpOB™>)
Harpumep,
void (*func)(int x, int y); /00baBUTH yKa3zarenb func
[Ipocreitmmii mpumep, MOKa3bIBAIONTUN pad0OTOCIIOCOOHOCTD CIENYIONTUH:

void (*f)(int i); //yKazamenv Ha GyHKyuro
void f1(int i) { printf(*'%d <<---\n"', 2*1); }
void f2(int i) { printf(*'%d <<+++\n", 3*1); }

void main()
{
f=f1; //npuceoums ykazameinto adpec nepeoil hyHKyuu u 6vl36amo ee
f(10); //uepe3 ykazamens f c apzymenmom 10
f=f2;
//npuceoums yKazamenio aopec nepeoil YyHKuuu u 6vl36amo ee
f(20); //uepe3 ykazamenw f c apzymenmom 20

}
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Bo3MmoxxHO wucCrHofib30BaHME YyKazarenss Kak MmapaMmerp B (QYHKIHH,
HaIpumep

void ForEach(int massiv[],int n, void (*func)(int el))
{

inti;

for(i=0;i<n; i++) func(massiv[i]);

}

B srom mpumepe ommcaH mpueM NOPOTPAMMHUPOBAHUS, IMPU KOTOPOM
OpraHU3yeTCsl MPOCMOTP AJIEMEHTOB 3apaHee HE ONpeJeeHHON QyHKIueH, oHa
B 3TOM CJIy4ya€ BOCHPUHUMAETCS Kak HapameTp, KOTOPbIM NEPENacTCs U3BHE,
IIPU BBI3OBE.

Hanpuwmep,

void Showl(int x) { printf(*'eéapuanm neuwamu Nel %d" X); }
void Show2(int x) { printf(*'eapuanm newamu No2 %d" X); }
inty[5] ={1,3,7,9 11}

ForEach(y,5,Showl); /661600 maccusea no nepgomy eapuanmy
ForEach(y,5,Show2); /661600 maccuea no emopomy sapuanmy

2.11.6 Yka3areu M KOHCTAHTHI
VYkazarenp uim 00bEKT, Ha KOTOPBIM yKa3bIBAaeT yKa3aTellb, MOTYT OBITh

O0OBSIBJICHBI KaK KOHCTAHTHI ( 3TO JIeJIaeTCs ¢ MOMOIIbI0 MOAU(pUKATOpa const).
PaccMOTpUM HECKOJIBKO MPUMEPOB

inti; I — yenas nepemennasn

int *pi; //HeUHUYUATUIUPOBAHHBLIL yKA3ame/lb Ha int
int * const cp=&i; //yKazamenb KOHCMAHmMa Ha nepemMeHHyIo i
const int ci=7; //uenas KOoHcmanma

const int *pci; //He UHUUUATUZUPOBAHHDBLIL YKA3amelb Ha

// uenyro Koncmamnmy
const int * const cpc=&ci; /Koncmanma ykazameib HA Yeyio
// Koncmaunmy

CJ'ICI[YIOH_[I/IG IIPUCBOCHUA ABJIAIOTCA IIPAaBUJIbHBIMHA

i=ci; //1ienoi mepeMeHHOM MPHUCBOCHA 3HAYEHNE KOHCTAHTHI

*Cp=ci; //mpucBamBaeTCs 3HAUEHHUE KOHCTAHTHI [0 YKA3aTEII0-
//KOHCTaHTE OOBIYHOMY OOBEKTY 1 (CM.BBILIE)

++pCi;  //MHKpEMEHT yKa3aTels Ha KOHCTaHTY
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PCI=CpC; //MPUCBOCHHE yKa3aTEeII0 Ha KOHCTAHTY 3HAYCHHUE
//KOHCTaHTBI yKa3aTessl Ha KOHCTAaHTy OOBEKT

CJICI[YI-OHII/Ie IMPUCBOCHUA ABJIAKOTCA HCIIPABHUIIBHBIMU

ci=0; //Hemb3s MpUCBaUBaTh 3HAYCHHE OOBEKTY-KOHCTAHTE

Ci++; //HENB3s U3MEHATH 3HAUYEHUE 00BEKTa-KOHCTAHTHI
*pci=3; //Henb3s U3MEHATH 3HAUYCHUE 0OBbEKTa-KOHCTAHTHI Yepe3
//lykazaTenb

CP=&CI; //Henb3st U3BMEHSATH apec yKa3aTes-KOHCTAHThI
Cpc++; //Henb3st U3MEHATH 3HAYCHHUE YKa3aTEIsI-KOHCTAHTBI

2.12 MporpamMmbl U nognporpaMmb|

Mpbl yke J[anu  OompeiesieHHe alropuTMa Kak IOCIeA0BaTeIbHOCTH
nevctBui. Teneph COCPEOTOYMM BHUMAHHUE BO3MOKHOCTH TPYNITUPOBAHMS
NEeNUCTBUM, T.€. OObEUHEHUE JEHCTBUN KaK €IMHOTO YKPYIHEHHOTO JCHCTBUSI.
Ecnu Ttemepp paccMOTpeTh QIrOpUT™M C TO3MIMH  KOMIIBIOTEpPA, 3TO
MIOCIIEIOBATEIBHOCTh JACHCTBHI MpEACTaBICHAa B BHUJEC TOCIEI0BATEIBHOCTH
koMaHa. OO0beIuHEHNE MOCIEe0BATEIFHOCTH KOMAaHA U MO0 MMEHOBAaHUE 3TOM
MOCJICIOBATEIPHOCTH ~ TMPUBEIIO K TOHATHIO moanporpamMmbl.  [loHsTHE
«IOANIPOTPAMMBI» PACIIUPSET TIOHATHE «KOMaHIb». MOXKHO CKa3aTh, YTO
HOJIMporpaMMa 3TO KOMaHAa CO3JaHHAs TIOJIb30BATEIEM-TIPOTPAMMUCTOM.
OOBIYHO MOANPOTPaMMY CIIEHHATBHBIM 00pa30oM OQOPMIISIOT: OOBIYHO BHAYAJIE
3aMKMCHIBAIOT HWMsI TOANPOTPAaMMBI, a B KOHIIE KOMaHIy BO3Bpara u3
noanporpaMMbl.  UToObI  BOCTIONB30BATHCS  MOAMPOrPAMMOM, HEOOXOAUMO
BBI3BATh €€. DTO JENAETCS C OOBIYHO MOMOIIIBIO KOMaH/IbI call.

MexaHu3M BbI30Ba CIIETYFOLIAM:

1) agpec craenmyromied komaHabl 3a call 3amOMHUHAETCS B CHCTEMHOM
CTEKE;

2) B PC 3amuceiBaeTcs aapec moanporpaMMbl, KOTOPBIH XpaHuTcs B call u
OHA HaYWHAET BBITIOJIHATHCS,

3) mocye BBIMOJHEHHS TOANMPOrPaMMBI JTOJDKHA OBITH BBITIOJIHEHA KOMaHIa
return, KoTopasi OepeT u3 cTeKa aapec Bo3Bpara u 3anuchkiBaeT ero B PC.

[Tockonbky call oObluHAags KOMaHIa MpoLeccopa, TO  BbI3BATh
NOAMPOTrpaMMy MOXKHO M3 JII000H Ipyroit noanporpaMmmel. OcoOblii HHTEpEC —
9TO BBI30B MOJANPOTPaMMBI B TeJ€ caMOW TOIIporpamMMmbl. Tak Ha3pIBaemas,
pPEKypCHUBHAsI OpTraHU3AIHS TIOITPOTPAMM.

PaccMoTpuM BaxHBIM BOMPOC 1T MCTOJIB30BAHUS TOIMPOTPaMM 3TO
oOMeH wuH(poOpMaIell MeXIy mporpamMMoil u moanporpammoi. OOMmeH
uH(pOopMaIuel npenoiaraer:

1) nepemauy uHGpOpPMAILIUU B TIOAMPOrPAMMY;
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2) nepeaaya wuHGOpMAIMM U3  TOANPOTPAMMBI B BBI3BIBAIOIIYIO
porpammy.

PaccmoTpum cioco6sl nepeaaur nHGopMaIuu B HOANPOTpaMMy.

1. Wcnonp3oBaHue PErHCTpPOB — HamOoJiee OBICTPBIA CIIOCOO OpraHu-
3amMM  mepenadn uHGOpMalMu B MOANporpaMMmy. B aToM ciywae, mpwH
HalKMCaHUU MOJNPOrpaMMbl YUYUTBHIBAECTCS, YTO HeoOxoaumass HHPOpMauUs
Mepel BhI30BOM MOAMNPOTrPaMMBbl 3aHOCUTCA B HM3BECTHBIE 3apAHEE PETUCTPHI.
Hanpumep, ecnu noanporpaMma BbIBOAUT CUMBOJI HA 3KPaH C MTIOBTOPEHUEM, TO
3apaHee OroBapUBAIOT, UTO PETUCTP Il COMEPKUT KOJ CUMBOJIA, & PETUCTP 12
KOJIMYECTBO MOBTOPEHUM. B 3TOM citydae peructpsl rl u r2, roBopAr, comepKar
3HAYECHUS [TapaMETPOB.

2. Hcnonb3oBanue oOmed namsatd. B gaHHOM ciydae, BbIACNSIETCS
ONpENICIICHHBIA pa3Mep MaMATH, JOCTyI K KOTOpPOW HMMEET KaK BbI3bIBacMas
nporpamMmbl, Tak © mojanporpamMma. OOBIYHO 3TO HEKOTOpas CTaTHYecKas
MaMsTh, YIPABICHHE KOTOPOM HE 3aBUCUT OT NOANpOrpamMMmbl. B maHHOM
CJIy4yae, BbI3bIBAIOIIAsl TPOrpaMMa 3aHOCUT 3HAYEHHUS B CTATUYECKYIO NaMSTh, a
MOJANporpaMMa OEpeT 3TU 3HAYCHUS U TPOU3BOAUT BHIUYUCIICHUS.

3. Ucnonp3oBaHue CTEKOBOW ITAMATH. JTOT MEXAHW3M B HACTOSIIIEE
BpeMsI SIBJIETCS OOILECTIPUHSITHIM M 3aKJIFOYAETCS B CJICAYIOIIEM: TIepe] BHI30BOM
MOAIPOTPaAMMBI, 3HAYEHUSI MapaMETPOB 3aHOCITCA B CHCTEMHBIM CTEK, B
NOANpOrpaMMe 3HAYEHUsI MapaMETPOB BBIOMPAIOTCS OTHOCUTEIHHO BEPIIMHBI
CTeKa, TOATOMY OJIUH U TOT K€ KOJ MOXET padoTaTh C Pa3MYHbIMU y4acTKaMu
MaMSITH, TEM CaMbIM BO3MOXEH PEKYPCUBHBIN BBI30B MOIIIPOrPAMM.

PaccMoTpuM BapuaHThl mepenayd HH(pOpManMKM U3 MOANPOrPaMMbl B
BBI3BIBAIOIIYIO IIPOTPAMMY.

1. Ucnonb3oBaHue peructpoB. B aToM ciydyae 3apaHee WM3BECTHO, YTO
TaKOW TO PEruCTp IOCJIE BBIITOJHEHHS IMOAIPOrPAMMBI COAECPKUT HCKOMOE
3HAYECHUE.

2. Vcnonp3oBanue oOmield maMsaTH, B JaHHOM ClIydae MOJNporpaMma
3aHOCUT BBIYMCIIIEMbIC 3HAUECHUS B OOIIYIO MAMSITh.

3. Ucnonb3oBanue creka. CymiecTByeT MEXaHU3M Iepenadyn HHPOopMaIuu
Yyepes CUCTEMHBIN CTEK.

CymiecTByer elie OJMH BaXKHBIM BOIIPOC MEPEIavn MapaMeTpoB: Mepeaayda
apaMeTpoB IO 3HAYEHUIO M Ilepefaya mapameTpoB IO aapecy. B mepBom
Clydae IepenaeTcss camoO 3HA4Y€HUE, BO BTOPOM CIIydya€ BMECTO 3HAUYECHUS
MepelacTcsa aapec MamsATH, TAe XPaHUTCS 3HaueHue. B mepBoM ciyuae,
nojanporpaMmma OyeT paboTaTh B CBOEH JTOKalbHOM aMatu. Bo BTopom citydae
MOAITPOrpaMMa MOJIYyYaeT HOCTYII K MAMSTH B BBI3BIBAIOILIEH MPOTPaMME.



70

2.12.1 ®ynkuuu B Cu

Paccmotpum opranmzanuio noamnporpamm Ha Cu. Bee moanporpaMmel Ha
s3pike Cu odopmitsaroTes Kak pyHkiuu. Hanpumep,

int //onicaHue BO3BpAaIIacMOro 3HAYCHUS
func( //aMs HyHKIHH
inti, //onEicaHue epBOTo MapaMeTpa
int //onEicaHue BTOPOTO MapaMerpa
) Il
{ //Teno GyHKIUU
return i%j; // omeparop Bo3BpaTa
} //xonern Tena QyHKIUN

Jlns byHKIUH, KOTOpash HE BO3BpAIllaeT 3HAYCHUS HEOOXOJIMMO 3aIrcaTh
onucarelb void.

Hanpuwmep,
void //(pyHKIIHS HAYETO HE BO3BpaIacT
Show( //amst GyHKIIAN
inti, //onEcaHue MepBOro mapamMmeTpa
int //onEcaHue BTOPOTO MapaMeTpa
) Il
{ //Teno GyHKIUH
printf(*'%d // BBIBOJT 3HAYCHHUS 1, ]
%d\n"",i,j);
} //xoHeny Tenma (YHKIMH, OIEpaTop return MOXKeT

OTCYTCTBOBATh

Omnepatop return MoxeTt ObITh B JTFOOOM MECTE IMOITPOrPAMMBI.

Be3oB  moamporpaMMmbpl  3alMCHIBACTCA  CIEAYIONIUM  00pa3oM:
3aMmuChIBaeTCs UMs (DYHKIIMHA U B CKOOKaX CIMCOK BBIPKCHHM TSI TTapaMeTPOB
GbyHKIIMA, €CIM OHU ecTh. Hanmpumep,

1) func(10,5);

2) Show(i+1,k++);

B Tex cmydasx, korga ¢yHKOHS BO3BpaliacT 3HAYEHHE, TO BBI3OB
(GyHKIIMM MOXHO 3aITUCHIBATh B BhIpakeHuu. Hampumep,

x=func(2,3)+20;

Crircok napaMeTpoB B (PyHKLIUH MOKET OTCYTCTBOBATb.
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PaccmoTtpum Bompockl oOMeHa uHMOpMaLUE MexAy MNpOorpaMMHON U
MOJIIPOTPAMMOM.

Bo3MoXHBI ciienyroiine BapuaHThI:

1. Ucnonp30BaHue MapaMeTpoB.

2. Ucnionb3oBaHue OOIIEN TaMSITH.

Paccmotpum  mepemady uwH(OpManuu  4yepe3 mapaMeTphl.  3apaHee
W3BECTHO, YTO 3HAYCHUS TMapaMeTPOB B (DYHKIMIO MEPENAIOTCS MO 3HAYEHUIO.
DT0 03HAYaeT, YTO 3HAYCHWE MEPEMEHHON WM BBIPAXKEHUS MEPEIUCHIBACTCS B
JOKAIBHYIO TaMATh (PYHKIUW (MIPUYEM JIOKAJIbHAS TaMATh BBIICISCTCS W3
cUCTEeMHOTO cTeka). [loaToMy 3HAUCHUS TIEPEMEHHBIX, MOACTABICHHBIC BMECTO
apamMeTpoOB, HE U3MEHSIOTCS.

Hampumep,

void f(int i) { i=4; }
i.r.1tj:5;
f();

B arom npumMepe 3HaUY€HHE | HE U3MEHUTCS IPH BbI30BE PyHKIUU f.

Jlns Toro 4ToObl 3HAYEHUE TEPEMEHHOW W3MEHHIIOCh HEO00XO0IUMO
nepenaTbh aapec MEPEMEHHOM, 3TO MOXHO CHENIaThb HCMOJbB3Yysl YKa3aTelld.
Hanpuwmep,

void v(int *p) { *p=4; }
i<"=5;
V(&K);

B sTom mpuMepe 3HaueHre nepeMeHHON K M3MEHHUTCsI, TTOCKOIBKY OBbLIO
IIEpEIaHO HE 3HAYEHUE NIEPEMEHHOM, a €€ aJpec.
YacTo Takoi moaxo ] UCIIOIb3YIOT MPH paboOTe CO CTPYKTYPaAMH.

typedef struct A { typel al; type2 a2; ... } ASTRUCT;

ASTRUCT x, y;
FuncA(ASTRUCT *s) { s->al=0; s->a2=0; .... }

i:"u NCA(&X);
FuncA(&y);

PaccmoTpum  BOmpochl OpraHm3ainuu nepefaun  uHGOpMaIu  4yepe3
BHEIIIHUE TIEPEMEHHBIE!
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Kak 3T0 opranunzoBats?

.... progl.c //mepBsiii MO1y/b

INt X; /310 cTaTnyeckas nepeMeHHas 00bsABICHHAS BHE (PYHKIIMH
void funcl() { x=100; }

void func2(int i) { x=i; }

.... prog2.c //BTopoii Mo tyIb
extern int x;

void Show() { printf(**%d\n** x); }
void func3() { return x; }

B stom npumepe 3anucano aBa daiiina progl.c u prog2.c, Kotopeie ume-
IOT BHEUTHIOIO IMaMATh X U (DYHKIIUU, KOTOPBIC YUTAIOT U IMHIIYT 3HAYCHUS B 3Ty
BHEITHIOIO TaMsATh. B miepBoM (haiine oObsABIsSETCS cTaTHdecKas MmepeMeHHas X,
BO BTOPOM OOBSBISCTCS, YTO MEPEMEHHAs X ONHUCHIBACTCS KaK IMepeMeHHas,
KOTOpasi O0BSBJICHA BHE JaHHOTO (haiiia.

Ectp eme oaHa BakHas JeTanb: 3TO MOPSIOK 3aHECEHUS 3HAYCHUM
apaMeTpPoOB CTEK MPH BbI30Be (HyHKIMHU. CYIIECCTBYET HECKOJIBKO BAPHAHTOB:

1) 3aHeceHue ¢ KOHIIA CIKCKa mapameTpos (cdecl);

2) 3aHEeCeHHe ¢ Hadaa crvcka mapamerpos (pascal);

@yHKUS MOXXET HMMETh MEpPEMEHHOE 4YuciIo mnapamerpoB. i 3amucu
(GYyHKUMM C MEPEMEHHBIM YHCIO IapaMeTpOB HEOOXOAUMO HCIOIb30BaTh
JeKceMMy ... (Tpu Touku). Hampumep,

void printf(char *format,...);

Tpu TOYKHM CTOSIIME BMECTO OMNMCAHUS IapaMeTpa YKa3bIBalOT, 4YTO
byHKIUS UMEET MepeMeHHOe Ynuciio mapameTpoB. Hampumep,

int sum_vect(int n,...){

int *vec=&n+1;

int sum=0;

inti;

for(i=0; i<n; i++) sum+=vec[i];
return sum;

}

Ota (IJYHKLII/IH HaxoauT CYMMBbI YHCCI, IICPCAaBaACMbIX B KadCCTBC
APpTrYMCHTOB. HepBBIM APryMCHTOM ABJIACTCA KOJMYCCBO YUCCII, IICPCAABACMbIX
B Ka4CCTBC apIryMCHTOB.
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Hampuwmep,

int s=sum_vect(5,20,10,15,1,2); //s=20+10+15+1+2
int count=sum_vect(3,i,j,k); //count=i+j+k

B cuctem karanmore INCLUDE wmmeercs 3arosnoBounbiii daiin stdarg.h,
KOTOPH COJEP)KHT OIMCAHUS MAaKpOCOB JIUIS BBIJCJIICHUS apryMEHTa 3aJlaHHOTO
THUIIA U3 CIIHCKA apTyMEHTOB:

void va_start(va_list ap, lastfix);
type va_arg(va_list ap, type);
void va_end(va_list ap);

va_list — 3To TMN yKa3arens Ha CIIUCOK apTyMEHTOB;

ap — yka3aTellb Ha CIIMCOK apryMETOB;

lastfix — aTo uMs mapameTpa crosmiero neperx ... (TpeMs TOYKaMu);

va_start — wHuIManM3anus ykazaTtels Ha CIIUCOK apryMETOB;

type — Tum aprymenra;

va_arg — BbIJICJICHUE 3HAYCHUS OUYEPEIHOIO 3HAYCHUS apTyMEeHTa, pU
3TOM YKaa3Tajb ap aBTOMAaTHYECKH TIEPEMEIIAeTCs Ha CIIEAYFOLHA;

va_end — makpoc 3aBepIicHUs

#include <stdio.h>
#include <stdarg.h>

//8bIUUCIUMD cymmy nocneooeameibHOCMU uejivlx uucel,
3aAKaH4Yuearouiyrocsa Ha 0
void sum(char *msg, ...)
{
int total = 0;
va_list ap;
int arg;
va_start(ap, msg);
while ((arg = va_arg(ap,int)) '=0) {
total += arg;
}
printf(msg, total);
va_end(ap);

}

int main(void) {
sum(*"The total of 1+2+3+4 is %d\n", 1,2,3,4,0);
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return O;

}

//Haiimu cymmul pa3HOMURHBIX YUCETl, UCHOJIb3YA CMPOKY (hopmama
#include <stdio.h>
#include <stdarg.h>

double sum2(char *format, ...)
{
double total = 0;
va_list ap;
int arg;
va_start(ap, format);
while(*format){
if(*format=="i") total+=va_arg(ap,int);
else
if(*format=="d") total+=va_arg(ap,double);
format++;
}
va_end(ap);
return total;
}
int main(void) {
printf(*'%f"*,sum2(*'iddi**, 1,2.77,3.5,4));
return 0;

}
2.13 Npenpoueccop

IIpenpoueccop — cnenuanbHas MporpamMma BXOZsUlass B COCTaB
komruisitopa Cu, KoTOpas TPOU3BOAMT PA3NIMUHbIE MpeoOpa3oBaHUA
MCXOJTHOTO TEKCTa MPOrpamMMbl. DTO CIEAyIOLIUE MPeoOpa3oBaHus:

1) BxIrOYEHHE TeKcTa W3 Apyrux (aiyioB, OOBIYHO ATO 3aroJIOBOYHBIC
(baiisbl, XOTS MOXKET OBbITh JIFOOON TEKCTOBBIN (haiii.

2) 3aMeHa OJHHMX TOCJIEI0BATEIBHOCTE CHMBOJIOB Ha JPyTue, MpUYeM
BO3MOYKHA MTapaMeTpU3alus NoJIy4aeMbIX MOCIEA0BaTEIbHOCTEN.

3) ycinoBHas TPAHCIISILHUA.

4) ycTaHOBKa COCTOSHMW KOMITWJIATOpPA JUISi Pa3jIMYHbIX BapUAHTOB
KOMIIWISLIAN

BaxxHo oTrMmeruth, 4TO mnpemnpoueccop He 3HaeT s3bika Cu. Ilpocto Ha
BXO/JI€ TEKCT Ha BbIXO/I€ MPEOOPA30BAHHBIN TEKCT.
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[Ipenpoueccop  ympaBisieTcss — CIEUUATbHBIM ~ HAOOpOM  JIMPEKTHUB
(omepaTopoB), KOTOPBIM JOJKHBI HAayMHATBCA € cuUMBojia #. Paccmotpum
OCHOBHBIE JUPEKTHUBHI :

2.13.1 TupexTnBa #include

JHupektuBa #include o3HavaeT BKIIOUNTH TEKCT U (paiiyia, ©UMsi KOTOPOTO
3amuca”o B qupekTuBe. IMeroTcs cnemyroniue opMbl 3aliCH TUPEKTUBHI:

1) #include <ums ¢aiina>

2) #include "ums daiina

[TepBbIit BapuaHT MpeaHa3HAYCH JUIs BKIFOUYCHUS (ailJIOB M3 CHCTEMHBIX
KaTaJIoroB KoMmuisitopa. Hampumep,

#include <stdio.h> //BkitounTh 3aroJ0BOYHBIN (haiii Il UCHIOJIB30BAHUSA
(GYHKIMI CTaHTApTHOTO BBOJIA/BBIBO/IA

Btopoii BapuaHT mpemHasHauYeH A BKIIOYCHUS (DalijlOB M3 TEKYIIETO
Karajora II0JIb30BaTeNsl, OOBIYHO OTO 3aroJIOBOYHBIA (DAl MPHUKIAIHOTO
nporpammucta Hampumep,

#include "my_header.h"
2.13.2 IupexTuna #define

HupextuBa #define onpenenser Makpoc, KOTOpBId OOecriednBaeT Mexa-
HU3M TIOJICTAHOBKH JIEKCEM 0€3 WJIM CO CIHCKOM (OpPMAIIbHBIX MapaMeTpoB,
nono6Ho (yHkimsaM. PaccMoTpuMm Makpockl 0e3 mapaMeTpoB. 3amuiieM psiji
IPUMEPOB:

#define HI "' Kakout npexpacuwtit oens!"'
#define SIZE 100
#define empty

printf(HI); /moacranoska B pesynbrate Oyaer printf(*' Kaxoiu npexpacuwiit
oenn!'");

for(i=0; i<SIZE; i++) //Bmecto SIZE 6ynet noacrasieno 100
printf(*'empty""); //B naHHOM CiTy4ae MMOJCTaHOBKU He OyeT, T.K. 3TO CTPOKa
CHUMBOJIOB

PaccmoTprum MakpoomnpenesnieHnsi co COUCKOM IMapaMeTpoB. PaccmoTpum
Ha TIPUMEDPE:

#define CUBE ((X) (xX)*(X)*(x))
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intn,y;
n=CUBE(y);

IMOCJIC ITOACTAHOBKH IIPCIIPOLCCCOP CI'CHCPUPYCT CJ'IGI[yIOHII/Iﬁ TCKCT.

n=((y)*()*(¥));

CkoOKkuY TpH HallMCaHUM MaKpOcCa OYEHb Ba)KHBI, MIOCKOJIbKY €CH Obl He
ObLIO CKOOOK, TO MOKHO MOJIYYUTh TaKOU 3P PeKT:

n=CUBE(y+1);
TOTJIa TTOCJIE MOICTAHOBKY OYET MOJYYeH CIIETYIOIIHA TEKCT:
n=y+1*y+1*y+1; //pe3ynabTaT cOBEepIlIEHHO ApYyrou 3y+1

HeoGxomumMo  OTMETHTH  CICAYIOIIME  MOMEHTBI  HCIIOJIb30BaHUS
MaKpOOIPEACICHUM:

1. BioxxeHue ckoOOK M KOMaH/I

Hanpuwmep,

#define ERRMSG(x,str) Show(" Quiuoka' X,str)
#define SUM(X,y) ((X)+(y))

ERRMSG(2,"" Hesepnutii kntou'); //3ameiienne OyaeT HOpMaabHOE
//Show("Ommbka",2, ,"HeBepHbiit kimtou");
return SUM(f(i,)),g(k,1)); /3amemnienre HopmaibHOE

Ilreturn ((f(i.,j))+(g(k,D));

2. CoenHEHHE JIEKCEM C TOMOIIBIO H##.
Hanpuwmep,

#define VAR(i,j) (i##])
.\;AR(UJO) //B pe3ynbTaTe 3aMeHbl gacT ul(
3. Croponnue 3(pPeKThI.
[Tpu Mcnonb30BaHUM MAKPOCOB HEOOXOIMMO COONIONIATH OCTOPOKHOCTD.

Hampumep, ecnu B3sath mMakpoc CUBE omnmcanHbplii BbIlIE TO MOXET OBITH
cienyrontuit 3 HeKT:
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a=3;
n=CUBE(at++);
printf(*'%d\n"*,n);

B pe3ynbraTe moacTaHOBKH OyJeT:
n=((at++)*(at+)*(at+));
MOCJIe BBIMOJIHEHUS n Oyaer 27 a=6 .
2.13.2 YciaoBHasg KOMIUJISAIUSA

YcnoBHas KOMITJEAOWSA IIPCAHA3HAUYCHA 1A I'CHCPALlMK KOHKPETHOTI'O Ba-
PHaHTa TCKCTa IIPpOIrpaMMbI U CO34aCTCs C ITIOMOIIBIO CIICIIMAJIBHBIX TUPCKTHB!:

#if, #ifdef, ifndef, #else,
#tendif

PaccmoTpum HEKOTOPBIE THITMYHBIE IPUMEDBL:

#ifndef MyHeaderH
#define MyHeaderH

#tendif

DTO TUNWYHBIN TIPUMEP CO3JaHMS 3aroJIOBOYHOTO (haiiia MmoJb30BaTesl.
3mech yCIIOBHAsT KOMITHJISIIHS TIO3BOJISIET HE BCTaBISITh HECKOJIBKO pa3 OAWH U
TOT K€ 3ar0JIOBOYHBIN (paii.

[Tepas ctpoka (#ifndef) mnposepser He onpeaeneH U MaKpoc
MyHeaderH, eciu Her To ompenesser ero W BCTaBiseT TekcT (aiima. Ecnm
makpoc MyHeaderH onpenenen , To Bech TekeT nponyckaercs a0 #endif, tem
CaMbIM OH HE BCTaBIIACTCS.

Hpyroi npumep,

#ifdef DOS
....//mporpammusiit koa aist OS DOS

#elif define(WINDOWS)
... .[lnporpammusriii koa mis OS WINDOWS

#elif define(UNIX)
... [Imporpammustit kox s OS UNIX
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#else
... .//mporpaMMHBI# KO aJist qpyrux OS

#tendif

B srom mpumepe mokazaHO, Kak CO3/1aBaTh MPOTPAMMHBIA KO IS
pa3HOro Kiacca OMEpalMoOHHBIX cucTeM. Eciu mpu TpaHCHSIUU YCTaHOBICH
makpoc DOS, To OyaeTr BcTaBlieH MpOrpaMMHBIA KOJ clieayronuii 3a #ifdef.
Ecimu ycranoBien makpoc WINDOWS, To Oyzner BCTaBlieH KOJA TOJIBKO JUIS
WINDOWS u T.1.

2.3 MexaHu3m peanusauum si3bIKOB NPOrpaMMmnpoBaHus

[Ipu Oonee TIyOOKOM HW3YYCHUH IIPOrPAMMHUPOBAHMS HEOOXOIUMO
OCBOMTH MCXaHHM3M PealIM3al[ii OIICPATOPOB SI3bIKA MPOTPAMMHUPOBAHUS U CBSI3b
€ro C HHU3KOYPOBHEBHIM IPOrPaMMHPOBAHUEM (MCIOB30BaHKUE  S3BIKA
acceMOJepa).

PaccmoTpum MexaHu3M peanu3anuu BelpaxkeHuid. Hampumep, Ham HeoO-
XOJIUMO BBIYHCITUTH BeIpaskeHue: X=sin(20+a)*(y-v);
OauH U3 MHOTOYHMCIIEHHBIX BapUaHTOB MOXKET BBITJISIIETh TAK:

mov rl,a ;3arpy3uTh B peructp R1 3HaueHue suerku a
mov 12,20  ;3arpy3uth B peructp R2 3nauenue koHcTaHThl 20
add rl,r2 ;cnoxuts R1 u R2 pesynbratr momectutsb B R1

push rl ;3aHECTH B cTek 3HadeHue R1 sto Oymer mapamerp s
byHKIMHA Sin

call sin ;BBI3BaTh (PYHKIIHIO Sin

pull rl ;3a0paTh U3 CTEKa Pe3yJIbTaT BBIUMCIICHHS CHHYCA

mov r2,y ;3arpy3uTh B peructp R2 3HaueHue suenku y

mov r3,v ;3arpy3uTh B peructp R3 3HaueHue suenku v

sub r3,r2 ;IIPOU3BECTH BBIUMTAHUE, PE3YJIbTAT NOMECTUTH B R3

mult rl,r3  ;BBHINOJHUTH YMHOXCHHUE, pE3yJIbTAT MOMECTUTH B R 1

mov Xx,rl ;3aIIOMHUTH conepkumoe R1 B ssuenky x

stop ;OCTaHOB

Peanuzanus ycioBHbIX onepaTtopoB. PaccMoTpum npumep

if( k==10 ) x=20; else z=z+30;
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HCpBOHa‘IaJIBHO BBIYUCIISCTCS YCIOBHOC BBIPAXKCHHUC U €CJIIM PE3YJIbTAT HE

pPaBeH HYJII0, TO BBIMIOJHsETCS onepaTop Xx=20; B mpoTUBHOM cilydyae onepaTop
x=x+20; Torma mporpamm Ha accemOiiepe NPUOIMZUTETHLHO BBITJISIAUT TaK:

metl

next

s=0;

mov rl,k ;3arpy3uTh B peructp R1 3HaueHue sueiiku k

mov r2,10  ;3arpy3uts B peructp R2 3nauenue 10

cmprl,r2  ;cpaBHUTH COAECPKUMOE PETHUCTPOB U €CIU PaBHBI TO
YCTaHOBUTS ;(Jar Z B €IUHUILY

jne metl ;TIEPEXO0]] HA METKY €CJIi Z PaBEH HYJIIO

mov r1,20  ; 3arpy3uts B peructp R1 3nauenue 20

mov Xx,rl ;3aIIOMHUTBH coziepkumoe R1 B siueliky x

bra next ;0€3yCIIOBHBII Iepexo/ Ha NPOAOIKEHNE

mov rl,z ; 3arpy3uTh B peructp R1 3HaueHue siueliku z

mov 12,30  ; 3arpy3uts B peructp R2 3nauenue 30

add r1,r2 ;IIPOM3BECTH CJIOKEHUE, pe3yNbTaT 3allOMHUTH B R1

mov z,rl ;cofgepxumoe R1 3aroMHUTS B sueiiky z

Mexanusm peanmzanuu nukina while. PaccMoTpuM 3TO MexaHU3M Ha
npuMepe:

while(i<10) { i++; s=s+i; }

begin

next

switch(ch)

{

clrr3 ; OYUCTHTH I3 , 3T0 OyAeT cymMma (s)

clrrl ;O4UCTHUTH I'1, 3TO OyeT cueTuuk (i)

mov 12,10  ; 3arpy3uTth B peructp R2 3nauenue 10

cmp rl,r2 ;CPaBHUTH 1l U 12

bge next ;eclii 3HaudeHwe rl OoJbIle paBHO, TO TEPEUTH Ha
METKY next

incrl ;YBEJIMUNTh 3HAUCHHE 'l HA eMHUILY

add r3,r1 ;BBITIOJIHUTH CI0KEHHE S=S+1

bra begin ;TICPEUTH TI0 METKe begin (B Ha4aI0 MUKIIA)

mov i,rl ;BBIXOJI M3 IMKJIA, 3aTIOMHUTH 3HAYCHUE CUCTUNKA

mov s,r3 ;3aITOMHUTH 3HAYEHUE CYMMBI

PaccmoTpum MexaHu3M peanuzanuu orneparopa switch Ha criemyroriem
npuMepe:

case ‘a’: x=1; break;
case ‘b’: y=2; break;



case ‘c’: 7=3; break;
default: m=10;

}

metl

met2

met3

next

mov rl.ch
cmp rl,’a’
bne metl

mov r2,1
mov X,r2
bra next
cmp rl,’b’
bne met2

mov r2,3
mov y,I2
bra next
cmprl,’c’
bne met3

mov r2,3
mov z,r2
bra next
mov r2,10
mov m,r2

CHCTCMHOI'O CTCKaA:
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Torma accemOiepHBIN KOJT OyA€T CJICTYIOIIHIA:

;3arpy3uTh B rl 3HaueHue ch

;CPaBHUTH C KOJIOM CUMBOJIA ‘@’

;€CJIM ATO HE CHUMBOJI ‘a’, TO CMOTPETh CIEAYIONIUN
CUMBOJI

;MHAYe X IPUCBOUTH |

;BBIXOJI Ha KOHEIl onepaTtopa switch

;CPaBHUTH C KOJIOM cUMBoJa ‘b’

;€CIIM 9TO HE CUMBOJ ‘b’, TO CMOTPETh CIIEIYIONTUI
CHUMBOJI

;AHAYe y MPUCBOUTH 2

; BBIXOJ] HA KOHeEIl oriepaTopa switch

;CPAaBHUTH C KOAOM CUMBOJA ‘C’

;€CJIIM OTO HE CHMBOJI ‘C’, TO CMOTPETh CIEAYIOLIUN
CUMBOJI

;AHAYE Z IPUCBOUTH 3

:

; BBIXOJ] Ha KOHEII orrepaTopa switch

;BO BCEX OCTAJIbHBIX CITydasiX

;sTYeiKe m MPUCBOUTH 3HaueHue 10.

;TIPOJIOJKEHUE

2.3.1 Ilepenaua napameTpoB
MexanusMm mnepefaun mapamMeTpoB B CH OCHOBaH Ha HCIOJIb30BaHUU

Heo6xoaumMo HalmOMHUTB, YTO B MPOLIECCOPE €CTh CIEUUATIBHBIN PErUCTP

Ha3bIBaeMbIi peructpom cteka SP (stack pointer) m 1Be crnenuagbHbIX
KOMaH/Ibl, push — MOJ0KUTH CJIOBO B CT€K U pull — B35Th CI0BO U3 CTEKa.

int Add(int a, int b)

{

return a+b;

}

PaccmoTtpuMm nmpumep nepenauu napamerpoB. IlycTs 3amana cremyromias
byHKIMS:
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U T/IE-TO B MPOTrpaMMe e€CTh CIICTYIOIIUN KO
.. X=Add(i,j) ....

Torna accemOiepHbIN KO OyI€T CIeayIONTUn

_Add MoV bp,Sp  ; B3ATh aJipec BEPIIMHBI CTEKa M IIOMECTHTD B

WHJICKCHBIN PETUCTP

mov ;B35Th 3HAUCHHE [IEPBOT0 IapameTpa

r1,[bp+4]

mov ;B35Th 3HAUECHHE BTOPOTO MMapaMeTpa

r2,[bp+6]

add r1,r2 ;CIIOKUTD

return ;BEPHYTh YIIPaBJICHUE U 3HAYCHHE

push j ;TIOJIOKUTH B CTEK 3HAYCHHUE TIOCIICHETO MapaMeTpa B
CIIHCKE

push i ;TIOJIOXKUTh B CTEK 3HAUYEHHUE IICPBOI0O IapaMerpa

call_Add  Be3Bars Qpynknuto Add

mov X,rl IIPHUCBOMTD 3HAYEHUE CYMMBI STUeiKe X

pull rl BOCCTaHABJIMBAEM CTEK

pull rl

Baxno momHMTBH, 4TO B CH BBIYMCIEHUE 3HAYECHUM NapameTpoB M HX
NOMEILEHUE B CUCTEMHBIN CTEK MPOU3BOJIUTCS C KOHIIA CIMCKA, a Ui (QYHKIIHI
U IpOLEAYp HAIMCAaHHBIX HA IIacKajJe IPOM3BOAUTCA C Hayaja CIMCKA.
Hanpuwmep,

#include <stdio.h>

int TYPE Test(int a, int b)
{
printf(**%d %d\n**,a,b);
asm { bbb };
return 1;
}
int main()
{
int i=10;
Test(i++, i++);
return O;

}
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Ecmu cioBo TYPE 3amenuts Ha cdecl, To mnapamerpsl OyayT
nepeaaBaThesl 1o mnpaBuigaM CH U TMOCJE BBINOJHEHUS MPOTPaMMbI Ha SKpaH
oyner Beimano 11 10. Eciu cnoBo TYPE 3amenutsh Ha pascal, To mporpamm
BbIIacT 3Kkpad 10 11.

2.3.2 MexaHu3m BBIACJICHHUA JOKAJbHOM NaMSTH moa NMEPEMEHHbLIC
I/ISBCCTHO, 4TO IIaMsATh II0A JIOKAJBbHBIC IICPEMCHHBLIC BbIACIIACTCA W3
CHUCTCMHOI'O CTCKaA.

PaccmoTprm caM MexaHW3M BbIJICTICHUS HA CIIEIYIONIEM MPUMEPE:

int Func(int i, int k)

{
intl, m;
1=10;
m=i+k;
}
Torna accemOiepHbIN KOJ OyI€T TAKUM:
_Func mov bp,sp ; B3SITh apeC BEPUIUHBI CTEKA U TTOMECTUTh
B UHJICKCHBINA PETUCTP
push rl ;CIBUHYTHb yKa3aTellb CT€Ka Ha CJIOBO
(mamsTe o 1)
push rl ;CIBUHYTb yKa3aTellb CT€Ka Ha CJIOBO
(mamsTh O M)
mov r1,10 ;3arpy3uTh B rl 3HaueHue 10

mov [bp-2],rl  ;3ammcath agpecy MepBOro napameTpa
mov r1,[bp+4] ;3arpy3uts B rl 3HaUeHUE mapamerpa i
mov r2,[bp+6] ;3ammcate agpecy Broporo napamerpa
add r1,r2 ;CIIOKHUTH

mov [bp-4],rl  ;3aHecTH pe3ysbTaT MO aapecy TYCHKH m

pull r1 ;BEPHYTHh TaMSTh B3STYIO MO JIOKATbHBIE
NIepEeMEHHEBIE

pull r1

return ;BEpHYTH YIIPABIICHHE U 3HAYCHUE

Takum o0Opa3om, TmaMsiTh MOJ TapaMeTpPbl  BBIIEISETCS U3 CTeKa
HEMOCPEACTBEHHO TNEPE BBI30BOM, B MOMEHT BBI30Ba B CTEK 3aHOCUTCS AJIPEC
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BO3Bpara, 3aTEM BBIACIIACTCA IIaMATH 110/ JIOKAJIbHBIC IIEPCMCHHEIC. HpI/I BXO0J€
B q)YHKHHIO YKa3aTtciyib CTCKa VYKAa3bIBACT Ha CJIOBO, COACPIKAIICC aapccC
BO3Bparta. Taxxe HN3BCCTHO, 4TO CUCTEMHBIN CTEK PacCTCT OT CTAPUIUX aAPCCOB K
MIaJIIUM, TO ITapaMCTPhbI 6y,HYT NMCTb CMCHICHHC C INNIIOCOM, a JIOKAJIbHBIC
IMNCPCMCHHBIC C MUHYCOM.

2.3.3 UcnoJib3oBaHue acceMOJIEPHBIX BCTABOK

B paszmmunbix Bepcusix peanuzanuii  CH-KOMIMISTOPOB TMpeaycMart-
pHUBaETCs] BO3MOKHOCTbD 3aIlMCH aCCEMOJIEPHBIX BCTAaBOK. B HEKOTOPBIX ciryyasx
3TO siBIsieTCsl 3(PPEKTUBHBIM CPENCTBOM MporpamMmupoBaHus. OcoOOEHHO 3TO
KacaeTcsi pPa3jInYHbIX ONTUMHU3alUUN OporpamMmel. Camble TpPYyIHBIE YYaCTKH
IpOrpaMMbl TIEPENUCHIBAIOTCS Ha acceMOiiepe, TakuM 00pa3oM MOKHO
HOBBICUTH 3(PPEKTUBHOCTH BBIUUCICHUM. DTO JI€1aeTcs C MOMOIIBIO olepaTopa
asm. Hampuwmep,

inti;

1=20;

asm { mov r1,80000
mov (rl),10

KoHkperHble mpaBuia 3amucu accemoiiepHoro koga B Cu mporpamme
3aBUCUT OT KOMITUJISITOPA U BHIYUCIIUTEILHON MAIIHHBI.

Eme ogHo otnuume ot accemOiaepoB — B oreparope asm mpu OMUCaHUHU
KOMaHJIbI BMECTO ONEPAHJIOB MOXKHO 3alMChIBaTh MMEHA TJIOOAIBHBIX H JIO-
KaJIbHBIX TIEPEMEHHBIX.

2.3.4 Ucnosb30BaHue PerucTpoB

[Tepemennbie B Cu MOXXHO OOBSIBUTH KaK TMEPEMEHHBIE PErHCTPbI, ITO
O3HAYAET, YTO [JI1 XPAaHCHHS 3HAUYCHUN NEPEMEHHON BBIACISETCS PETUCTP
IIPOLIECCOPA, & HE ONEPATUBHAS MMAMSTb.

[TockonbKy pErucTpoB 3HAUMTENBHO MeEHbIIe, dyeM cioB B OIIl, TO
BO3MOXXHO, YTO JaHHOU NepeMeHHON He OyAET BhIACICH peructp. T.e. onucaHue
MEPEMEHHON KaK PEruCTPOBOM HE TapaHTUPYET, YTO IOJ MEPEMEHHYIO OyJleT
BbiieieH peructp. OOBIYHO IS yKa3aHUsS, YTO TIEPEMEHHAs PErucCTpOBas
TpebyeTcs KitoueBoe ciaoBo register. Hampumep,

register a, b; //BelgennTh mepeMEHHBIM a M b perucTpsl Iporeccopa.
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B HekoTophIX ciy4asx B peaju3alud KOMIWJISATOpa PE3epPBUPYIOT
CreluaibHble KIIOYEBbIE CJoBa Il OOO3HAYEHUs PETUCTPOB JIAHHOTO
npoueccopa. Hanpumep,

_AX, BX, CX B HEKOTOpBIX BEpCHUSIX KOMIIIATOPOB Ppupmbl Borland.

Hcnonbs3oBaHuEe PErMCTPOB B MPAKTHKE MPOrPaMMHPOBAHUS CUUTAETCS
OypPHBIM ~ TOHOM,  IIOCKOJIbKY  J€JaeT  IporpaMMmy  CYLIECTBEHHO
MalmIMHHO3aBHUCHUMOW. Tem He MeHee , B Cily4asX HalHCAHHUS CHUCTEMHBIX
IIPOrPaMM 3TO JOIIYCKAETCS.

2.3.5 CBs3b ¢ ONlepallMOHHON CHCTEMOM

CoBpeMEHHbIE KOMIBIOTEPHl  OCHAIEHBl MOIIHBIM  MPOTPAMMHBIM
oOecrieueHueM, obecneunBaronM  3GGHEKTUBHYIO MPOU3BOAUTEIBHOCTh U
VIOPABJICHUE BBIYUCIUTEIBHBIM MPOLIECCOM. OJTO O3HA4aeT, YTO Korja
IPOTrPAMMUCT CO3JA€T CBOIO MPOrpaMMy, OH JIOJDKEH YYUTHIBATh, YTO €rO
nporpamMma OyJeT TOJBKO 4YacTbio OoJiee CIOXKHOM mporpaMmbl. OOBIYHO
TOBOPSAT, YTO MPHKJIAIHAS TIporpamMma (TiporpamMma IoJIb30BaTels) B MPOIIECCEe
BBITIOJIHEHNSL B3aMMOJEUCTBYET C OIEPAllMOHHOM cucTemMon. OmnepannoHHas
CHCTEMA 3TO COBOKYITHOCTH ITPOTPaMM, CO3/IA0IIasi CEPBUC 10 BBOAY W BBHIBOTY
nHQOpMAIMU Ha KOHKPETHBIC YCTPOWCTBA, a TakkKe YIPABICHUE DSTUMH
ycrporictBamu. KpoMe Toro, oHa obecnieunBaeT NOIAEPKKY (PailliIoBOM CUCTEMBI
U ympaBiieHHe 3aaadamu. boiee moapoOHO omucaHUE OMEpPalMOHHBIX CHUCTEM
MOXXHO HaWTH B padoTax / /. 31mech BaXXHO OTMETHUTh, YTO IIPHUKIIAIHAS
mporpaMma caMa HE BBOJUT W HE BBIBOJUT HMH(POPMAILIUIO, a HCIOJB3YET
BO3MOXKHOCTH omnepannoHHoi cuctembi(OC). O6pryHO Ta yacte OC, KoTOpas
OTBeYaeT 3a BBOJI/BBIBOJ MHpopmarnu, Ha3eiBatoT BIOS (Basic Input Output
System).

Mexann3m B3aumoneiictBuss ¢ BIOS ocHOBaH Ha Tak Ha3bIBa€MbIX
MIPOTPAMMHBIX TTPEPHIBAHUSX. MBI YK€ BCKOJIb3b TOBOPHIIN O TIPEPHIBAHUAX (CM.
pasznen «Mopenb BeamcieHui»). OmHakKo HE pacCMaTPHBAIH MPOTPAMMHBIX
npepbiBaHuid. BBOJ/BBIBOJ OOBIMHO OPraHU30BaH ACHUHXPOHHO., T.€. €CJIH
YCTPOWCTBO BBOJUT WJIM BBIBOAWT WH(POPMAIIMIO, TO 3TO JCIACTCS HAa OCHOBE
anmapaTHOrO TPEPhIBaHMS, C KOTOPBIM CBSi3aHa HEKOTOpas MporpaMma,
HazbIBaeMasl ApaiBEpoM yCTPOUCTBA. DTOT JApaiiBep OOBIYHO MUIIET UM YUTAET
uHpopMaIMi0O B CHEIUadbHO BbiAeNIeHHOM Yyuactke OII,  Ha3piBaembIii
oydepom. [Iporpammuoe npepriBanue 3to npukasz BIOS npountaTs unum nucathb
uHdopmaruio B 3ToT 0ydep. PaccMoTpum npumep, KiraBuatypa — yCTPOMCTBO
MOCUMBOJIHOTO BBOJAa WH(OpMaIuu, i Hee CYIMEeCTBYET CIelraIbHOe
npepbiBaHue U apaiiBep. Koraa moib3oBaTesh HAKUMAET KIABUIITY, TPOUCX OJTUT
anmapaTHOe MpepbIBaHUE, TEKyIIas MporpaMma MPEephIBACTCS W BBITIOIHSACTCS
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JpaiiBep KJIaBUATypbl, KOTOPBIA YHUTAET KOJ HAXATOW KJIABUILIKA U3 PETUCTPA
JTAHHBIX YCTPOMCTBA M 3aMMCBHIBAET ATOT KOJ B BBIJIEIEHHBIN Oydep, KOTOpHIii
Ha3bIBAETCA KOJIBLIEBBIM. [loce TOro kak KoJ CMMBOJIA MOMEIIEH B KOJbLEBOM
Oydep, BO30OHOBISIETCS BBINOJHEHUWE MpepBaHHOW mporpammbl. Kakum
o0pa3oM MpUKIIagHasi MPOrpaMMa MOKET MPOYMUTATh KOJ HaKaTOW KIIaBHUIIIH,
KakK pa3 3TO U JIEJIACT NMPOTrpaMMHOE IpepbIBaHue. T.e. mpuKiIaaHas nporpaMmma
JTaeT MPUKA3 OINEPALMOHHOW CHUCTEME NPOYMTATh KOJ HA)KaTOW KIIABUILHA W3
KOJIBIIEBOTO Oy(epa u BepHYTh 3TOT KO MPUKIIATHON TPOTpaMMe.

Kakum o0Opa3om 3ammcaTh BBI30B MPOTrPAMMHOTO TpEphIBaHUSA? ITO
MOXHO CJ/IeJIaTh. MCIOJIb3ysl acceMmOiiepHyto BcTaBky. Ho B HacTosiiee Bpems
JJIS. COOTBETCTBYIOIIETO KOMITHIISITOPA CTPOSITCS CUCTEMHbIE OMOIMOTEKH U TIe
MPAKTUYECKU BCE MPOTrPaMMHBIE MIPEPhIBAHUS 3aMKCaHbl B BUI€ (DYHKIIHIA.

[IporoTunel 3TUX (GYHKIUNA 3aMHUCHIBAIOTCS B 3aroJIOBOYHBIX (aiinax,
MOCTABJISIEMBIX BMECTE KOMIIMJISATOPOM. A camMu (YHKIMM HaXOASATCS B
CUCTEMHBIX OMOIMOTEKAaX

2.3.6 Onucanue HauboJIee YaCTO UCIOJIb3YeMbIX (DYHKIUI U3
CHCTEMHBIX O0MOJIMOTEK

®yukuus printf(char *format, ..) — 310 yHuBepcanbHas (QyHKIUSA
BbIBO/Ia MH(POPMALIMKU HA SKpaH TepMUHaiA. [lepBblii mapaMeTp y 3Tol GyHKIUN —
CTPOKa CHMBOJIOB, OIMCBHIBAIOIIAs KAakKWe W KaK BBIBOJUTH IIEPEMEHHBIC
3amnMcaHHble 32 CTPOKOW (hopmaTa. Onrcanue 3Tol PyHKIUU MOIPOOHO JAaHO B
ONMCAaHNNA KOHKPKTHOW CUCTEMBI. 3/1€Ch Mbl PACCMOTPUM HECKOJIBKO IMPUMEPOB:

int i=10, j=30;
printf("i=%d j=%d\n",i,);

B nannom npumepe ¢ynkius printf() BEIBOAUT 3HAYCHHS IEPEMEHHBIX 1 U
j. Ilpuuem BbIBOm OyaeT TPOM3BEICH COIVIACHO CTpokKe (opmara:
NEPBOHAYAIBHO OYIET BBIBEACHO «I=«, 3aTeM OyaeT BBIBEJACHO 3HAYCHHE
nepeMeHHoi 1 (%od o3HauaeT, 4To HAZO0 B3SATh 3HAUCHHE NTEPEMEHHOM W3 CIHUCKA
MIEPEMEHHBIX M BBIBECTH ITO 3HAYCHHWE B ACCSITHYHOM BHIE) , 3aTeM OyAeT
BBIBEJICHO « |=« WM 3HAYCHHUC IMEPEMCHHOW B IeioM ¢opmate. M mociemnue
CUMBOJIBI «\N» B CTpOKe ¢opmara 03HAYAIOT, YTO HEOOXOJUMO IMPOU3BECTH
NEepPeBOJI CTPOKHU M BO3BpaT KapeTku. B pesynbraTe BhI3oBa GyHKUMHU printf u3
BBIIIECTOAILETO IPUMEPA Ha IKPAHE MOSBUTCS CTPOKa cMMBOJIOB: 1=10 j=30

[Tepeunciium HEKOTOPBIC onucaTeu opMaTa BbIBOIA:

%S — BBIBOJT CTPOKH CHMBOJIOB;

%C — BBIBOJ] OJITMHOYHOTO CUMBOJIA;

%f — BBIBO/ BEIIECTBEHHOTO YHUCIIA;
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Hampuwmep,

char str[20]="npuset";

int i=20;

double t=5.234,;

printf(*'%f ---- %s ---- %d \n" t,str,i);

Ha 2KpaH OyJeT BbIBeaeHO 5.234 ---- mpuBeT --- 20

Nmeercs ynkmus sprintf, koTopas aHajgorudHa printf, TOJBKO BBIBOJ
OCYILECTBISIET B crienuanbHbii Oydep. Hampumep,

char buf[30];
int Sum=21,;
sprintf("Bamre aucno %d",Sum);

B pesynbraTe crpoka buf npumer 3Hauenue «Bare yucio 21».

JUig TOro 4T0OBI UCHOIB30BATh ATH (PYHKIMHU HEOOXOIUMO MOJKIIOYUTh
CUCTEMHBIN 3arojoBouHbIN ¢aiin stdio.h.

Oynkuus puts(char *s) BBIBOOIUT CTPOKY CUMBOJIOB Ha 3KpaH TEpMUHAIA.

OyHkuus gets(char *s) BBOZUT 3HaUEHUE B CTPOKY S.

DOYyHKUMHU 15 pad0ThI CO CTPOKAMM:

int strlen(char *s) — onpenensieT JUIMHY CTOKH;

char *strcpy(char *d,char *s) — komupyeT cTpoky s B cTpoky d

int strcmp(char *s, char *t) npousBoauT JeKCcUKOTpapuIeCcKOe CpaBHEHHUE
JIBYX CTPOK, IIPU 3TOM PE3YJIbTaT:

-1 s menbIIC t;
0 spaBHOt;
1 s Oombmre t.

strcat(char *dst,char *src) — »3To ¢yHKIMS NPOM3BOJUT OIEPALIHIO
KOHKaTEeHAIlMM JBYX CTPOK, pe3yjbTaT momelaer B dst (mpoiie roBopsi CTpoka
Src JIONMChIBAeTCs B KOHel dst).

JIsist TOro 4ToOBl UCMONB30BATH AT (PYHKIIMK HEOOXOJIUMO MOAKIIOYUTH
CUCTEMHBIN 3aroJ0BOYHBIN (aiin string.h.

DOyHKIMU TPeodpa3oBaHuA

int atoi(char *s) — npeoOpa3oBaHne CTPOKH CUMBOJIOB B IIEJIO€ YHCIIO.

float atof(char *s) — mpeoOpa3oBaHKre CTPOKH CHMBOJIOB B BEIIECTBEHHOE
YHCJIO.



87

DyHKIUM 1JI5 padoTsl ¢ pailiamu

®daiisioBasi CHCTEMAa 3TO YacTh OINEPALMOHHOW CHUCTEMBI, NpeIHa3Ha-
YeHHas Mg JOJTOBPEMEHHOIO XPAaHEHHsS NaHHbIX W mporpamm. Painosas
cucTemMa o0ecreyuBaeT OpraHu3alfio KaTtajaoroB 1 (Gaiios.

Karajior 370 NMOMMEHOBaHHBIA YYaCTOK BHEIIHEW MAMSTH, B KOTOPOM
XpaHarcs ¢ainbl 1 Karajgoru. MMeercs HavyanbHBIA KaTajor WM KOPHEBOM
KaTaJlor, OT KOTOPOTO HAauyMHAETCS pa3BeTBieHHE. 11 yKa3aHHs MeCTO-
HaxoXaeHus (aiina B (HalJoBOM CHCTEME HCIIOIB3YETCS MyTh, MEPEUHCICHUC
BCEX BJIOKEHHBIX KaTaJIOrOB, HAYMHAs C KOPHEBOTO.

®aiij1 3TO NOMMEHOBAHHBIA YYaCTOK BHEIIHEW OIEPATHUBHOM ITaMsTH, B
KOTOPOM XPaHATCS TaHHbIE U porpaMmbl. Daii UMEET CIEAYIONIME OCHOBHBIE
aTpuOyTHI: UMS, pacIIMpPEHUE, BpeMs U J1aTy CO3JIaHus, pa3Mep, uHpopMalus o
JOCTYIHOCTU W 3alllMIICHHOCTH W MpOoYyl0 CiyxeOHyr uHpopmauuio. s
paboThI ¢ aitiioM HEOOXOAUMO:

1) OtkpeiTh daiin. DTa omepaiusi MpeaHAa3HAYEHA MJisi CO3JaHUsl CIie-
[UAJBHBIX CTPYKTYp M MEXaHU3MOB JIJIi YCKOPEHHOUW paboTwl ¢ Qaitnamu, B
YACTHOCTH CO3JJaHHE CIIeUalbHbIX O0ydepoB.

2) BpimosHUTH YTE€HHE WM 3anuch. Onepanus YTEHUS MTPOU3BOJUT
yTeHue HHPOpPMAIMKM W3 3aJ]aHHOrO MecTa (ailla B HEKOTOPBIM y4acTOK
ornepaTuBHOM mamsTH. Onepanus 3aucH MPOU3BOIUT 3alKCh UH(OPMAIUU U3
ornepaTuBHOM mamsATH B (¢ain. CymiecTByeT ABa BapHaHTA: 3alldCh NOPLUUHU
uH(popMaluu B KOHel (ailla W mepe3anuch MNOPHUU HHPOPMAIMU B YKE
CO3/IlaHHOM (paitie.

3) 3akpeITh (aitn. DTy onepanuo HE0OXOAUMO 0053aTEIHLHO BBHITTOIHUTS,
€CJIM 9TOTO C/IeNIaHo He OyeT, To daia OyaeT moTepsH.

EcTp HEckonIbKO ypoBHEW MpOrpaMMHOTO oOecrieueHus yisi paboThl C
dbaiinamu:

1) BepxHMI yPOBEHD OMKCAH B 3arojioBoYHOM (daiiie stdio.h

2) cpenHHUi yPOBEHB OMKCAH B 3ar0JI0BOYHOM (aiine i0.h

3) HWKHUH ypPOBEHb IMHUIIETCS HAa YPOBHE BBI30BA IMPOrPAMMHBIX
npepbiBanuii dos.

Paccmotpum dyHKuMu 15151 paboThl ¢ aidijiaMu BEPXHETO YPOBHS.

FILE *fopen(char *filename, char *mode) — otkpeITh daiin,
HEO0OXO0JIMMO yKa3aTh uMs (haiisia U MOJy.

Mopa MOXeT UMETh 3HAYCHUS:

r  OTKpPBITH AJIsI TOJBKO JIJIsI YTEHUS

w  Cozmarb Juig 3amucd, eciu (Qailn  cymiecTByeT TO A

nepes3arnucu

a n00aBuUTh , mHcaTh B KOHeEI (aila eciu OH CYIIeCTBYET,

OTKPBITH JIJI 3aIIMCH €CJIA HE CYLIECTBYET
r+ OTKpbITh (aiii s YTCHHS U TIepe3arucu
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w+ Cosznath HOBBIN (pailyn st YTEHUS W TIepe3anucy, eciiv Gaii ¢
TaKUM UMEHEM CYIIECTBYET, TO (ajl Oy IyT 3aMEHEH Ha HOBBII
a+ OTKpeITh Pailyl Ha YTEeHHUE 3aMUCh U TIEPe3arrch

Kpome Toro, ¢aiim MOXHO OTKPBITh B TEKCTOBOMH(t) M aBOMYHBIX(b)
Mojax. Hampumep

"It" — oTKpBITH (aiisl Ha YTEHUE B TEKCTOBOI MOJIE.

"Wh"" — OTKpBITh (aiin Ha 3aUCh B TBOMYHON MOJIE.

Takxke BO3MOYKHO 3aITACHIBATH

r+t' e+, tab+" u T

FILE — »T1o omnmcanue cnenuaabHOW CTPYKTYPBI, JJI XPaHCHHS
nHpopMaru 06 OTKPBITOM (aiije (Takas CTPYKTypy OOBIYHO Ha3bIBaeTCs, OJIOK
yhpaByieHus Gpaiiaom)

[Tpu ycmeniHoM BBIMOJIHEHUH OIepalk OTKpbITHS (yHKIMsa fopen
BO3Bpamaer aapec cTpykrypsl Tuma FILE. Ecnu oTkpeiTue daitna He
COCTOSUTIOCH, TO (hyHKITUs Bo3Bpamaer NULL.

DYyHKIUA YTCHUS JAHHbIX U3 ¢aiiia
size_t fread(void *ptr,size t size, size_t n, FILE *fp);
Oynknus fread yuTaer N 3IEMEHTOB JaHHBIX, KaXIbIH JUTMHHOW Size

0aiiT, n3 oTkpeiToro (aiina fp, B OJIOK ONEpaTHBHON MaMATH, aJpec KOTOPOTO
3arnucad B ptr.

DyHKUMUA 3aNUCH JAHHBIX B (pailjia
size_t fwrite(void *ptr,size t size, size_t n, FILE *fp);
Oyukuus fwrite 3amucbiBacT N 3J€MEHTOB AAHHBIX, KAXIBIH IIMHHOM

Size OaiiT, B OTKpBITBIH (aitna fp, m3 Oyioka ornepaTHMBHOW MaMSTH, aapec
KOTOpOIO 3amucaH B ptr.

DyHKUMA NepeMeleHns yka3areas (paiiia.
int fseek(FILE *fp, long offset, int whence);

Ota (QpyHKUIMA ycTaHABIMBAET 3HAUCHUE yKa3zarens (paiiya. ITo yka3aTelsb
npeaHa3HayeH AJis yKa3aHusd Mmecta B (Qailie, rae HeoOXOAUMO MPOU3BOIUTH
omepanuy 4YTEHUs 3amucu M nepe3anucd. IlepBoHadanbHO — yKasarenb
ycTaHaBMBaeTcsl Ha Havana (aiina. [Tapamerp offset ycrananmuBaer cmemenue
OTHOCHUTENILHO MeCTa OTcueTa (Hayaio Qailia, TeKylee MojIoXKeHHe yKazarTeds,
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KOHeIl (paiiya) KOTOpoe 3amucaHo B mapamerpe Whence. DTa nepeMeHHas uMeeT
Tpu 3HayeHus 0, 1, 2, KOTOPHIN MpeICTaBIEHbl KAK CUMBOJIMYECKUE KOHCTAHTHI:

whence Pazmenienue B daiine
SEEK_SET ) Hauaso ¢aiina

SEEK CUR 1) TexkyIee nmoJiokeHrue Kypcopa
SEEK _END (2) Kownern ¢aiina

®yuxuus fprintf
int fprintf(FILE *fp,char *format, ...)

Ora ¢GyHkuMs aHamoruvHa QyHkiuy printf, omwmcanHoW BhINE, 3a
UCKJIFOYEHUEM TOTO, YTO OHA 3allMCHIBAET JIAHHBIE HE HA DKPaH, a B OTKPBITHIN

daiin fp.
2.4 TexHOnoOrMA co3gaHNUA UCMOMHAEMON NPorpaMmbI

CoBpeMEHHBIE TEXHOJIOTMM  CO3JIaHMs NPOrpaMM  OCHOBAaHBI  HA
UCIIOJIb30BAaHUM HWHTETPUPOBAHHOM CHCTEMBI MporpaMmMupoBaHus. OOBIYHO
TaKasl CUCTEMa COJICPKUT:

1) TeKCTOBBIN peakTOp AJIA BBOJIa TEKCTA IPOTrPaMMBl;

2) KOMIUJIATOP, KOTOPBIA 00ECIEYMBAET MEPEBOJ TEKCTOBOI'O OMMCAHMS
IIPOrpaMMBbl B CIIELIMATIbHBINA OOBEKTHBIN KOJ;

3) pemakTop cBs3edl (KOMITOHOBINHK), OOECICUMBAIOIIMN COOpPKY
BBIIIOJIHAEMOW TPOTrPaMMBI.

4) BCTPOEHHBIM OTJIAJUYUK, IIO3BOJSIIOIIMIA IIOIIArOBOE BBINOJIHEHUE
IPOrpaMMbl ¢ BO3MOXKHOCTBIO OTCIICKHUBATh Pa3iINyuHble KJIacChl HH(OpPMALIUHL.

5) pa3BUTHIE CpPEACTBA TOMOIIIH;

6) BCIIOMOTaTeIbHBIE CPEJCTBA U CPEICTBA YIIPABICHUS IPOEKTOM.

2.4.1 TexkcTOBBII pe1aKkTOp

TekcToBbIl pemnakTop TMO3BOJSET BBOJAUTh M PEIAKTHPOBATH TEKCT
IPOrpaMMbl, 3allOMHHATH €ro (paill U YuTaTh ATOT TEKCT U3 ¢aina. OObBIYHO
¢aiina xpaHsume TeKcThl mporpamm Ha Cu uMeroT pacimupenue .c. Hampuwmep,
myprog.c. s u3yueHus TeKCTOBOro peJakTopa HEOOXOIMMO B3SITh HEKOTOPYIO
cpenly mporpaMMupoBanus, Hanpumep, Borland C.

2.4.2 KomnuasTop

Kommunsarop Cu 00BIMHO COCTOMT W3 ABYX MOx0;0B. Ha mepBom —
BBITIOJIHAETCST TPOrpaMMa TMPENPOIeccop, KOTOPBIM MpeoOpa3yeT HCXOIHBIHN
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TEKCT IPOrpaMMbl B COOTBETCTBUHU C IAUPEKTUBAMM, 3alMCAHHBIMU B TEKCTE
nporpaMmal (6oJiee MOJAPOOHO CM. OomHMcaHue Mpernporeccopa). Ha Bropom —
IPOU3BOJUTCS TeHEepalnus 0ObEKTHOTO KOJa, KOTOPBIM 3alUCBIBAECTCSA B (Daili C
pacumpenuem  .OBJ.  Crpykrypa mporpaMmsl B OOBEKTHOM  KOJE
IpUOIU3UTENBHO TaKasl:

1) Tabnuiia BHENIHWX CHMBOJIOB (BHEIIHUX IEPEMEHHBIX U (YHKIIHN)
UMeHa, KOTOpPbIE OMPE/IEICHBI B 3TOM HCXOIHOM (aiire;

2) Tabnwila BHEITHUX CCHUIOK (BHEIIHUE TICPEMEHHBIC H NMEHA (YHKIIHH,
K KOTOPBIM €CTh 00OpalieHue B JAaHHOM MOJYJIE, HO HET UX ONPEACIICHHN).

3) MalIMHHBIA KOJ[ MPOTPAMMBI, C Y4ETOM TOTO, YTO HEKOTOPHIE MMEHA
€IIe HEONPEACIICHHBI (CM. BBIIIE MTyHKT 2).

KoMnunstop MokeT BblJaBaTh COOOIIEHHS JABYX THUIIOB: OIIMOKH U
npenynpexaeHusa. OmuOKM O3HAyarT, YTO HIporpaMMa HE MOMKET ObITh
TpaHCIUpPOBaHa B 00bEKTHBIM KojA. Hanpumep, sBHO He 00bsBIEHA Kakas J100
NEpEeMEHHas, WM HEBEpHO 3amucaH Kakod Jnubo omeparop Cu.
[Ipenynpexnaenus 53T0 COOOIIEHHWE, Ha KOTOPOE MPOTPAMMUCTY CIEIYET
oOpaTuTh BHUMAHKE, HO KOMIIWIATOP FeHEpUpyeT 00beKTHbIN koa. [Ipumepamu
TaKUX COOOIIEHMH SBJSETCS COOOIIEHHE O TOM, YTO B Mporpamme OObsBIICHA
NEepeMEHHasi, HO HUTNE 3Ta MEpPEeMEHHAs HE HWCIHOJb3yeTcs. Takas CUTyalus
MOJKET OBITh MOJy4YeHa MPU PEIAKTUPOBAHUU TEKCTa MPOrPaMMBI, KOT/Ia YacTh
TEKCTa, TI/I€ UCIOJB3yeTCs TIEPEeMEHHas, yAaleHa WM  TOMEYeHa Kak
KOMMEHTApHUi, a O0BSBIEHUE IEPEMEHHOM OBLIO OCTABIIEHO.

YTo HyXHO 3HATh O KOMIIJISATOPE — 3TO YCTAaHOBKA Pa3IMYHBIX OIIIUH,
MO3BOJIAIOIINX CO3/1aBaTh PA3UYHBIC PEKUMBI TEHEPAUW W ONTHMH3AIUH
00OBEKTHOI'O KOJA.

2.4.3 PenaxkTop cBs3eii

Penakrop cBsizeil (KOMIOHOBILIMK, JIMHKEP) Mporpamma, 0oecreynBaroas
cOOpPKY OOBEKTHBIX MOJYyJIeH, BCTaBKU (DYHKIIMHA U3 CHCTEMHBIX OMOJMOTEK U
CO3[aHNE MCIIOHIEMOM POrpaMMbl. ITa MporpaMMa MPOCMaTPUBACT TAOIHUIIbI
BHEIIHUX CHMBOJIOB M TaOJMIbl BHEIIHUX CCHUIOK, HAacTpauBaeT ajpeca
BHEIIHUX TMEPEMEHHbIX U (DYHKIMNA JJIs KaXJOro MOJYJs, BCTaBIISIET
OubnuoTteunble (YHKLUMHA, CO3[JAET 3arojiOBOK MpOrpaMMbl M CO3/A€T
IporpamMmy, UCIOIHIEMYIO Ha JAHHOM KoMIlbloTepe. B ciyyae ecnu kakas 1u60
BHEIIIHSASL CChUIKA OyJeT HEOMNpeNesieHHa, TO PEIaKTOp CBSI3e€d CreHepupyeT
COOTBETCTBYIOIIYIO OMIMOKY. OmUOKH pelakTopa CBsize OOBIYHO CBSI3aHBI C
HEBEPHBIM HaMKMCaHUEM UMEHU QYHKIIMA B ONIEPATOPE BHI30BA.

2.4.4 OTiaguuk

Otnamuuk (medyrep) HSTO pEXKUM pabOThl CHUCTEMBI, MPH KOTOPOM
BO3MOKHO:
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1) momiaroBoe BBIMOJHEHUE MPOrpaMMbl (3TOT PEKUM OYCHb BaXKHO
OCBOUTH NMPHU U3YUEHUH si3bIka CH)

2) ycTaHOBKa HAOJIOACHUS 3a OTJACIBHBIMH TEPEMEHHBIMH, T.C. Kak
nepeMeHHasi U3MEHSIET CBOE 3HAUeHHE, TO OTIAUUK BbIIAET €€ 3HAUCHUE;

3) mpoBepKa KOHKPETHBIX IEPEMCHHBIX U BBIPAYKCHHI.

2.4.5 IMomoun

PasButhie cpencta momortu (help) — ouens yno6HOE cpeacTBO, OTHAKO,
KaK MPaBWJIO 3TO CPEJICTBO HANMCAHO HA aHTJIMHMCKOM fA3bIKE. B cneacTesum yero,
UM MOTYT BOCIOJIb30BaThCA MPOTPAMMHUCTHI, 10 KpalHEW Mepe YUTAIOIIUE T10
AHTJIMICKH CO CIIOBApEM.

2.4.6 BcnomorareJibHbI€e CpecTBA

K Hum oTHOcsTCs mpornenypa Make, koTopast o0ecrieduBaeT Cie Iy
CEpBHUC: MPOU3BOJAUT MPOBEPKY JNaThl U BPEMEHH CO3JaHHUS WM TOCIEIHEN
penakuuu (aiisia ¢ UCXOJHBIM TEKCTOM M BPEMEHU U JIaT COOTBETCTBYIOIIETO
00BEKTHOrO (ailia u eciii OOBEKTHBIN (paiia ObLI paHee CO3/aH, TO JAaHHBIN
dalim ¢ HUCXOMHBIM TEKCTOM KOMITHJIMPYETCS, B TIPOTUBHOM Cllydae HeE
KOMITHJTUPYETCS. DTa MPoIeaypa OCYIIECTBISET MPOBEPKY IS BCEX MOTyJIEH
U3 TeKymiero mpoekta. [lociae mpoBepkr KOMITHIISAIMYA TTPOU3BOAUTCS MPOBEPKA
UCITOJTHSIEMOTO (haiiia mporpaMMBbl, €CJIH JIaTa U BPEMs CO3JIaHUs €ro paHee, YeM
OJIHO UX OOBEKTHBIX (PalIOB TO BBI3BIBACTCS PEAKTOpP CBS3EH U CO3JaeTCS
UCIIOJIHSIEMbIN (Daiist 3aHOBO.

ITponienypa Build aBTOMaTH4eckyr0 KOMIWJISIIMIO BCEX MOIYJICH H
CO3/[aH1E UCTIONHAEMOTO (haiisia mpOrpamMmBl.

2.4.7 CpencrBa ynpapJjeHHs IPOEKTOM

HoctarouHo Oosnblasi mporpamMma OOBIYHO COCTOMT W3 HEKOTOPOTO
MHOECTBa MOAYJIeH. 3/1eCh MOo1 MOIyJIeM OyeM MOHUMATh OTACIbHBIN (haili ¢
TenaMu PyHKIMM, HanmucaHHbIX Ha CH.

OOBIYHO CcpeCTBA YIPABICHHS MPOSKTOM 00€CIICUYNBAOT:

1) co3ngaHMe MPOEKTa;

2) nobaBicHUE WU YIAJICHUE MOTYJIS

3) yCTaHOBKY Pa3IMUHBIX OIMIUN JJIs TPAHCISAIUHN JaHHOTO MOIYJISL.
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agea 3. CO6bITUNHO-OPUEHTUPOBAHHOE
NMPOrPAMMUPOBAHUE

BBepeHue

[Tosinenue omnepanuonHoit cucteMsl (OC) Windows o3HamMeHOBaIO HO-
BBII 3Tall Pa3BUTUA METOJAOB M TEXHOJIOTUWA MOCTPOCHUS MPOrpaMMHOI0 obec-
neuyeHusa. CucTeMHOe MPOrpaMMHOE 0OecTieYeHUE CYIIECTBEHHO YCIOKHUIOCH,
MPOSIBUJICS. HOBBIM CJIOM CHCTEMHOTO IPOrpaMMHOro oOecreyeHus — rpaduue-
ckuil uHTEepdeic monb3oBarensi. braaronaps 3ToMy Hpou3oIIes KaueCTBEHHBIH
CKAQUOK B MPUMEHEHUU KOMIIBIOTEPOB — KOMIIBIOTEPHI CTAJIH HCIIOJIb30BATHCS
MOBCEMECTHO HEKBATU(UIMPOBAHHBIMU TOJIb30BaTeIMU. OHAKO YTOOBI CO-
31aTh npukiagHaeie nporpammbsl st OC Windows He0OX0IMMO U3MEHUTH Ia-
paaurmy mnporpammupoBaHus. OT 0e3pa3fesbHOTO T'OCHOJCTBA MPUKIATHOIO
IIPOrpaMMUCTa HaJl KOMIIBIOTEPOM IPOU30LIEN NEPEXO] K IPOrPaMMHUPOBAHHUIO,
OCHOBAHHOMY Ha B3auMOZEHCTBUM (KoopauHauuu nerictBuii). [losBuiics cBoe-
oOpa3HbIil AMAIOr MEXIy ONEPallMOHHON CUCTEMOW M MPUKIAIHON Iporpam-
MOM, KOrja B MOJYYEHUHU 3aJaHHOTO PE3yJIbTaTa B3auMOICHCTBOBAIN 00a CIOs
nporpaMMHOro obecrneueHus. [[ns cozmaHus MeXaHM3Ma Takoro B3aUMOJIEH-
CTBUS ObUI MPUMEHEH ammapaT oOpaOOTKH COOBITUH. DTOT ammapaT Ipearnosa-
raet, utro OC u npukiaaaHas nporpaMma MocbulaeT APYr APYry cCOOOILIEHUs, B
KOTOPBIX YBEJOMJISIOT JAPYr Jpyra O HACTYIUIEHUM Kakoro JuOO0 cOOBITHS.
Hanpumep, OC yBenoMiIsIET TPUKIIAIHYIO IPOTPaMMy O TOM, YTO IOJIb30BATEIb
HaXkaJl KJIaBUIIy Ha KJIaBUAType WM MBI, WIK TNEPEeIBUHYJ yKa3aTelb MbI-
M, WK HW3MEHWI pa3Mepsl okHa U T.4. [Ipuknagnas nporpamma cooOiaer
OC o TOM, 4TO OHA 3aBEPILINIIA HEKOTOPYIO OMEPALNI0, HATPUMEDP NEPEPUCOBKY
OKHa, 00pabOTKy HEKOTOPOTO COOOIICHUST | T.I.

Takum 00pazoM, MOKHO MPENJIOKUT CIEIYIONIYI0O CXEMYy B3auMoO/IeH-
crBus (cM. puc. 12) [Tosnb30BaTenb, UCHOIB3YS YCTPOHCTBA BBOAA (MBIIIIb, Kila-
BUATYpy W Tp.) KEJTAEeT U3MEHUTh COCTOSIHHE MpUKIaaHOW mporpammbl. OC
Windows aHanu3upyeT 3TH ACHCTBHUS U MpeodpasyeT ux B (OpMy COOOIICHHUH.
Hanpumep, Coobuienne «Haxara kiiaBuilia Ha KiIaBUAType», «3HAUYEHUE», «Ia-
pameTpbl». M nepenaer 3To coolieHne B o4epeib COOOUEHUI AJI MPUKIIATHOM
nporpammsl. IIpuknanHas nporpaMma aHaau3UpPyeT 3Ty O4YEpEdb, U €CIU €CTh
cooOIIleHne, TO MPOM3BOIUT 00pabOTKYy 3TOro coobdbmieHus. B cBoro ouepens
NPUKJIaTHAs MIPOrpaMMa MOXKET cama chopMHpOBaTh COOOIEHUE, OJHAKO IS
ATOTO UCTOJIb3YETCS CHEIUATBHO pa3paboTaHHBIA UHTEP(dENic — MPOTrpaMMHBIIA
unrepdeiic npunoxenus (APl — application program interface).
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coobLeHne
Ouvepenb
coobLeHun
OC
[MpuknagHas
nporpamMmma
coBbITHA (obpaboTka
VBB CO0OLLEHNI)

Bbi3oB API - yHKUMN

Puc. 12 — OcHoBHas cxema B3aumozeiicteust OC 1 NpUKIaAHON IPOrpaMMBbI
3.1 N'pachuyecknn uHtepdenc nonbsoarens (GDI)

I'paduueckuii uHTEpdEiic MONB30BATENST — 3ITO CJIOW MPOrPaMMHOTO
obecrieyeHus oneparonHor cuctembl Windows, obecnieunBarommii 3hdhek-
TUBHOE B3aUMOJICHCTBUE MOJIb30BATEINS C MPUKIATHBIMU IPOrpaMMaMHu.

GDI cocrout n3 MHOXKECTBA OOBEKTOB U (DYHKITUSIMU MAaHUITYTUPYIOIIN-
MU 3TUMH 0ObeKTaMu. BaxkHeHmMMHu 0ObeKTaMH SIBJISIOTCSA: OKHA, KOHTEKCTbI
YCTPONCTB, COOOIICHHUS U T.I.

Oxno sBisercs PpynaameHTanbabiM 00bekTOM OC Windows. TTog okHOM
B OC moHuMmaeTcsi, KOHTEHHEpP B KOTOPOM MOXXHO XpaHHUThb, 00pabaThiBaTh U
oToOpaxarh nHpOpMaIMIO Ha dKpaHe. BHEITHWI BUA OKHA CTaHIapTeH, U 3a-
BHUCHUT OT BEPCHH ONEPAIMOHHON cucTeMbl. OKOHHBIA MHTEp(ENC UMEEIOT BCE
00bekThl WINdOWS 3aHUMAOIIYIO ONPEICIICHHYI0 00J1acTh dKpaHa: KHOIKH, T0-
7151, OETYHKH U T.1.

PaccmoTpum BHemHMIT BuUJl OKHa (OTOOpakeHHE OOBEKTa «OKHa» Ha
DKpaHe KOMIbIOTepay). [1o/1 BHENIHUM OKHA MMOHUMAETCS BBIJCIICHHAS TPSIMO-
yroJibHas 4acTh KpaHa, B KOTOPOH nMeeTcsi HekoTopas uHdpopmarms. [lepeunc-
JIUM OCHOBHBIC CTaHJAPTHBIC PJIEMEHTHI OKHA (cM. puc. 13): pamka, 3arojJoBOK
OKHa, pabouas 001acTh, ClelMaIbHble KHONKW, MEHIO, JTUHEUKH MPOKPYTKH.
Kak mpaBmiio, OKHO UMEET BBIICJICHHYIO TPAaHUIly B BUJE HEKOTOPOU PaMKH,
KOTOpasi ONpEeeIsIeTCs [IBETOM U TOJIIWHOMN JIMHUU. 3arojoBOK — 3TO MPSIMO-
YrOJIbHUK B BEPXHEH 4acTH OKHa, IJie MOMEIIeHa HEKOTopasi CTPOKa CUMBOJIOB
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(0ObIYHO 3TO Ha3BaHHWE IporpaMmbl). Pabodas 061acTh — 3TO MPSAMOYTOJIbHAS
0o0nacTh OKHA, KyJaa nomemniaercsi yueOHass mHdopmanus. s padboyero okHa
HEe00X0AMMO yKa3aTh 1BET GoHa. KHOMKa — crenuanbHas MUKTorpamma, u300-
paXarolasi KHOIKY C HApMCOBAaHHOM Ha HEM HEKOTOPOM KapTUHKOM. Hampumep,
KHOIIKA CO CTPEJIKO.

Krnaepuila 3aKpPHITUA OKHa

Knasuiuia yCTaHOBKMU

MakKCUMaJIbLHOTO pas3Mepa OKHa

3aroJIOBOK OKHa
KmaBuila MMHMMMBALIUU OKHaw

Pamvmka
I T

MeHwn EEI.

KnaBuium -

MHCTPYMEHTOB -
L]
hd

1« [ »

Pabouas obByacTb JIMHeNKN NPOKPYTKM

[IOJI3yHOK JIMHEVKM I[IPOKPYTKU
Puc. 13 — OcCHOBHBIE BJIEMEHTHI OKHA

KHonku mnpenHa3HauyeHbl ISl UHUIMUPOBAHHUS HEKOTOPOTO ACHCTBUSL.
Hanpumep, a1t BbI30Ba CUCTEMHOTO MEHIO, JUIsl U3MEHEHUSI pa3MEPOB OKHA U
T.A. JINHEWKN TPOKPYTKA — ATO CHELHAIbHbIE MPIMOYTOJIbHUKU C KHOIKaMH,
MpeIHa3HAYCHHBIC ISl MPOCcMOTpa WHpopmaruu, Oosbiiei mo odbeMy, yeM
MOJKET BXOJIUTh B pabouyro 001acTh OkHA. JIMHEHKH MPOKPYTKU UMEIOT JBE He-
MOJIBUYKHBIE KHOIIKH 10 KpasiM U OJIHY KHOIIKY-OETYHOK, KOTOPBIH nepeMeIiaeT-
Cs OT OJHOW KpalHEW KHOIIKM J0 Ipyrou. beryHok, kak mpaBuilO, ITOKAa3bIBAET
TEKyIIlee PaCIOJIOKEHUE BBIBEJICHHONW B paboueld 00JacTH OKHA TOPIWU HWH-
dopmaruu ko BceMy 00beMy. JIMHEeHKu MpOKPYTKA MOTYT OBITh BEPTUKAJIbHbI-
MU ¥ TOPU3OHTAIBHBIMU. BepTHKaNbHBIE JIMHEWMKN MPOKPYTKU MO3BOJISIIOT Ie-
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peMemiath HHGOPMAIIMIO B BEPTUKAIBHOM HanpaBiieHUU. ['Opu30HTaIbHBIE JIU-
HEWKH — B TOPU3OHTAIBHOM. JlJIsi BEpTUKANIBHBIX JIMHEEK KpalHUE KHOIKH
UMEIOT U300pakKeHUsI CTPETIOK BBEPX M BHU3, JJII TOPU3OHTAIBLHON — CTPENIKH
BIIPABO U BJIEBO. MEHIO OKHA — 3TO MPsIMOYTOJibHAs 00J1acTh OKHA, Ipe/IHa3Ha-
YeHHasi JUIsl opranu3anuu Beioopa. O0IacTh MEHIO MOXKET ObITh OpraHU30BaHA B
BEpPXHEN 4acTH, MOJI 3ar0JI0BKOM, BHHU3Y, CpaBa U cjeBa. OOBIYHO MEHIO Opra-
HU30BAHO IOJ1 3aT0JIOBKOM OKHa.

PaccMmoTpum Tenepp onepanuu, KOTOPbIE MOEKT MPOU3BOJUTH MOJIb30Ba-
T€Jb, C OKHOM. DTO CJIEAYIOIINE ONEPALNN: IEPEMECTUTh OKHO; U3MEHUTDH pa3-
MepbI OKHA; 3aKpPhITh OKHO; MUHUMHU3UPOBATh OKHO; MAKCUMHU3UPOBATH OKHO.

PaccmoTpum HekoTophle cnienuanbHble OKHA. [Ipexne Bcero, 3To auano-
roBble MaHenu. J[Manorosbie MaHeaIu — 3TO OKHA, IPEeIHa3HAYCHHbIE JIs Opra-
HU3AIMK TIepeaadn HeOObIION MOPIUU UHPOPMALIMK MEXIY MOJIb30BaTeNIeM U
nporpammoii. Kak npaBuiio, oHM MOSBISIIOTCS Ha ¢oHE I1aBHOrO OKHA. [Ipume-
POM JIMAJIOTOBBIX MaHEJNEH SBIAETCS OKHO, B KOTOPOM TpeOyeTCsl MOATBEPKIEC-
HUE O BBIMIOJIHEHUH HEKOTOPOW omepanuu (Hampumep, yJajeHUe) Ui BBECTU
uMs (Qaita, WM yka3aThb OJMH U3 BO3MOXKHBIX IMapaMETPOB JJIsi HEKOTOPOTO
pexuma padotel KYII u 1.1, /InanoroBeie okHa MOTyT paboTaTh B ABYX PEXKU-
Max: B MOJAJIbHOM U HEMOJAJIEHOM.

XOTUTe 3aKOHUUTL pabory?

Ia HeT

Puc. 14 — Ilpumep cTaHAapTHOTO TMATIOrOBOIO OKHA

B MopanmsHOM pekrMe Bce BHUMAaHHE TUAJIOTOBAs MaHENb (POKyCHpYyeT Ha
ceOs, T.€. HeJIb3s TIEPEKITFOUNUTRCS Ha IPYTOe OKHO, TTOKa He OYJIeT 3aKphITa JaHHAS
JMaJIoToBast TTaHe b, B HEMOIATbHOM PEeKUME TTIOMUMO JHAJIOTOBOM MTaHEeTH MOJK-
HO paboTaTh C APYTUMHU OKHAMU, HATIPUMED BbI3BATh MEHIO B TJIABHOM OKHE.

JIist AMalioroBBIX TAHEJEH XapaKTEpHO HCIOJIb30BaHUE CTaHIAAPTHBIX
AJIEMEHTOB YIIPABJIIEHUS, KOTOPHIE MO3BOJISIOT MOJIB30BATEIO MPEICTABUTh HH-
dbopmaruio B ICHOM U JIETKO BocipruHUMaemMont popme. K HUM oTHOCSTCS:

— CTaTHUYECKUE TIOJIS;

— TICPEYHHU;

— pPEeIaKTHPYEMBIC TTOJIS;

— OTMCUCHHEIC OJIOKU;

— KHOIIKH-CEJIEKTOPBI;

— TPYNIHUPYIONINE PAMKH;

— KHOITKH.
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Ecnu xouewv npooonxncenus - evtoepu “/la”,

Ecnu xouewv 3akonuums - ¢vroepu “Hem”!

aKyma

xambaa
Ky30BOK
JIOCOCBH

MMHOTA
MOPCKOM KOHEK
MOPCKOM UYepT
OKYHb

oceTp

casaH

Puc. 16 — Opranusamus morucka nHGOpManuy B JHATIOTOBOM OKHE
C MCITIOJIb30BAaHUEM CTAHIAPTHBIX AIIEMEHTOB YIIPABICHHUS
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Crarnueckue 1oyt — 3TO OKHA, KOTOPBIE B TUAJIOTOBOM ITAHENIN MpPEIHA-
3HA4YEHBb! I NPEACTABICHUSI HEKOTOPOW MH(OPMALIUY, HAIPUMEpP, HEKOTOPHIE
ums (aiina nim tin ¢aina u T.1. MecTonoloKeHne U pa3Mepbl CTATUYECKUX
AJIEMEHTOB HE MEHSIOTCA. [lepedHn — 3To OKHA, IpeaHa3HauYEHHBbIE I BBIBOAA
U IPOCMOTpA CIIMCKA CTPOK CHUMBOJIOB. CTPOKH pPACIIOIOKEHBI BEPTUKAIBHO U
CYILIECTBYET MEXAHU3M MPOKPYTKH ISl OOJBIIMX CIUCKOB, HCIOJb3Ysl BEPTH-
KIBHYIO JIMHENKY ITPOKPYTKU. PenakTupyemsple 1Mot — 3TO OKHA, ITpEeaHa3Ha-
YEHHBIE JUUIS BBOJIA U PEAKTUPOBAHUS HEKOTOPOU CTPOKM CUMBOJIOB. [[1151 BBOIA
U PENAaKTUPOBAHUA JUIMHHBIX CTPOK CHUMBOJIOB DPENAKTUPYEMBIE IO MOTYT
MMETh T'OPU30HTAJIBHBIE JIMHENKH NMPOKPYTKH. KHONKH-CENEeKTOpsI IpeaHa3Ha-
YeHbl U1 BbIOOpA OJHOM W3 HECKOJBKHX B3aMMOMCKIIIOYAIOIIUX CHTYalUH.
['pynnupyromas paMka 00beIUHAET COBOKYITHOCTh KHOIIOK-CEJIEKTOPOB B HEKO-
Topoe 1enoe. OrMeyaemble OJIOKH — 3TO HEOOJIBIIOE OKHO C PAMKOW M MPHUCO-
CIUHEHHBIM K HEMY MMeHeM. Eciau B 5TOM OKHE 3alMcaH KpPEeCTUK, WU KpYT,
WIH e1le KaKoW-1100 CUMBOJI WM U300pakeHUe, TO CYUTAETCs, YTO OJIOK OTMe-
4YeH, B IPOTUBHOM ClIy4ya€ — He OTMedeH. KHONKM — clennanbHble OKHA C
n300paxeHreM KHONKHU. Kak nmpaBuio, KHOIIKa UMEET 0ObEMHBIN BUJ C HEKOTO-
POl CTPOKOW CHUMBOJIOB WJIM M300pakK€HHUEM U NpeJHa3HadeHa ISl yKa3aHUs
HEKOTOpOTro JnerctBusa. Hampumep, «3aKkpbIThb NHANOTOBYHO MAaHENbY». JlJIg BBI-
MOJIHEHHSI JCUCTBUS HEOOXOAUMO «HAaXaTh» JAaHHYIO KHOIKY, T.€. Kypcop
MBIIIKA YCTAHOBUTH HA KHOIIKY M HaXaTh JIEBYIO KJIaBUILY MbIIKU. [Ipu Haxka-
THH JIEBOU KJIABUILM MBIIIKYA KHONKA JUAJIOTOBOM MTAHENIN TAKKE «HAKUMAECTCS)
Y JJaJIe€ IPOU3BOAUTCS BBINOJHEHHE HEKOTOPOTO IEVCTBUS.

3.2 NMporpammupoBaHne hyHKLUMOHANLHOCTUN OKHa

[Tockombky WINdOWS oTBeuaeT 3a BHEIIHHMIA BUI OKHA, MBI MOYEM TOJIb-
KO (OpMHUpPOBATH BHEIIHWA BHUJ OKHA W3 HaOOpa CTaHIAPTHBIX 3JIeMEHTOB. C
JPYyroi CTOPOHBI MbI JOJKHBI 00€CHEeYUTh (PYHKIMOHAIBHOCTh MPUIIOKEHUS,
T.€. HAIIOJIHUTh OKHA CMBICIIOM, JUIsl YeTO UX MPUMEHSTh U KaKylo HHPOPMAIIUIO
BBOJIUTH, BBHIBOJAUTH U 00pabaThiBaTh. DTy (DYHKIIMOHAIBHOCTh OOECIeUnBacT
OKOHHAas MpoIEeaypa — CHEeUUATBHBIM 00pa3oM odopmieHHas QyHKIHS, KOTO-
past cBsi3bIBaeTcss OKHOM. Ilockonbky momoOHbX okoH B OC Windows moxer
OBITHh HEKOTOPOE MHOXKECTBO, TO TOBOPSIT 00 OKOHHOM KJiacce. Takum oOpazom,
OKOHHBIA KJIACC MOKHO OMPEIEIUTh KaK CTPYKTYPY, COJEpKalllylo CIeayro-
1Iy0 MH()OpMalMIO: ONUCAaHWUE BHEIIHEr0 BHJA OKHA M ONMUCaHUE (PYHKIHUO-
HaJbHOCTH.

O6mienne Windows C OKHOM MPOU3BOUTCS ITyTEM OTIPABKU COOOIICHHS
B OKOHHYIO mporueaypy. O0uienre okoHHON nporeaypbl ¢ OC npous3BoaUTCS €
nomotbio APl-pynkiuit. OOmieHne OKOHHOW MPOIEAYpPhl ¢ APYTUMH OKHAMH
IPOU3BOJUTCS TAKXKE C IMOMOIIBIO OTIPABKH COOOIICHU.

API| MOXxHO pa3znenuTs Ha 7 TPy QyHKIIHA.



98

1. BazoBsiii cepBuc. Brimroyaer ¢pyHKImM (ailyioBoi CUCTEMBI, yIIpaBJie-
HUS TIpollecCaMd U TOTOKaMmH, YIpaBlieHHE OO0bEeKTaMu flpa, paboTy ¢ pe-
€CTPOM M 00pabOTKY OIIHOOK.

2. I'paduueckuii uarepdeiic ycrpoicts. OyHKIUH 711 paOOTHI C TEPMHU-
HaJIOM, IPUHTEPOM U APYTHUMH YCTPOMCTBAMU BBIBOJA.

3. Unurepdeiic nonp3zoBatens. Bee pyHkimu ams paboThl ¢ OKHAMU, KakK C
KOHTEHHEPAMMU.

4. bubnnoTeka CTaHIAPTHHIX JUATOTOBBIX OKOH. DYHKIIUU 711 paOOTHI ¢
JTMAJIOTOBBIMH OKHAMU: OTKPBITH (pailyl, COXpaHUTh, BHIOOP I[BEeTa U mpUdTa U
T.IL.

5. bubnmoreka CTaHAAPTHBIX YNPABISIONIMX SJIEMEHTOB. TakWe Kak
KHOIIKH, CTATUYECKHE TOJIs, IMHEUKU UHCTPYMEHTOB U TIp.

6. KomnoneHT 151 paboThl C ONEpPAllMOHHOM CHCTEMOW B KOMaHJIHOM
pexxume (operating system shell).

7. CereBoii ceppuc. Oyukiuu NetBIOS, Winsock, NetDDE, RPC.

B Hacrosiee Bpems uMerorces Gyrkiuu s padoter ¢ Web (Internet Ex-
plorer), mynerumenua, uarepdeiicst OLE,DDE,COM.

3.3 Co3zpaHue, naeHTUpUKauma n yaaneHme o6 bLeKToB
Windows

Jl7is opraHu3aiyy MpaBMWIbHON pabOThI PUIOKEHUS HEOOXOAUMO TTOHU-
MaTh, KaK U KOT/Ia CO3JAIOTCS, MACHTUDUIUPYIOTCS W yNAISIOTCS OOBEKTHI
Windows. Kak mpaBwio, BHyTpeHHHE MexXxaHu3Mbl paboTel Windows ne pac-
KpBIBAIOTCS, OJJHAKO HA YPOBHE HMHTEP(EiCOB MOXKHO NpEanojaratb Haludue
TOTO WJIM WHOTO BHYTPEHHEro MexaHu3Mma. bonbmmHcTBO 00BekTOB Windows
CO3/aI0TCS SIBHO, BHIMOJHUB BBI30B HeKoTOpoil APIl-¢ynkiuu CreateN (3mech
noa N moHmmaeTcs uMms o0bekTa). Ecnm co3maHue mpou30InIo YCHENTHO, TO
BO3BpAIlA€TCsS HEKOTOPAsl 1iesasi BeIMUYMHA, XapaKTepu3yrolas 3To 00beKT (ze-
CKpPHUITOP). DTO MOXKET OBITh HEKOTOPOH aJipec, B aJpEeCHOM IPOCTPAHCTBE /1
pa, 9TO MOXKET OBITb HOMEP CTPOKH B HEKOTOpOM Tabmuile o0bekToB. Kak mpa-
BUJIO, ATO 1enas Oe33HakoBas BenuurHa nMeromias onucanue HANDLE (pyuka
00BEKTa, UMEsl KOTOPYIO MOYKHO MaHHUITYyJIHpoBaTh 0o0bekToM). [locne Toro, kak
OOBEKT B MPHUIIOKEHUHU HE HYXKEH €To clieyeT yaamuTh. [loutn 11 Bcex 00bek-
toB Windows umeeTcs nporenypa yaaieHus 00beKTa.

Heo0xoauMo MOMHUTE, YTO €CITU BOBpEMsI HE yAalsTh OOBEKTHI, TO pe-
cypcbl WINndows ObIcTpo pacXxoayroTcsl B UCHONb3YIoTCs HedpdekTruBHO. C Apy-
roif CTOPOHBI HaJJ0 OYE€Hb OCTOPOXHO COXPAaHATh 3HAUEHHUS JECKPUIITOPA B JIO-
KaJIbHYIO MaMATh, MOCKOJBbKY JIETKO MOTEPsTh 3HaUeHue neckpunrtopa. B Heko-
TOPBIX CIIydasx, MOKHO MOJYYUTh 3HAUEHUE JIECKPUINITOPA 0OBEKTA, UCHIOIB3YS
JIOTIOJIHUTEJIbHBIE MEXaHU3Mbl. HanmpuMep, MOKHO MOTYYHUTh TOCTYI K CIIHCKY
OKOH IPUJIOKEHUS WIN JOYEPHUX OKOH U T.J.
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3.4 OcHoBHbIe Tunbl Windows

Jlns 3anucu npukiIagaeix mporpamm B Windows wumeetcs psi corarie-
HUM U IIPaBUIIL.

1. Benrepckas HoTauus. B Ha3BaHMM MEpEeMEHHBIX B BUJE MpeduKca u3
MaJIeHbKHX OYKB 3allMChIBAETCS TUII IlepeMeHHoi. Hampumep,

hinstance, szCmdLine, wParam.

2. OCHOBHBIE THUIIEI

Jiist 6oee Tounoro onucanuss WIiNndows BBOIUT CBOM COOCTBEHHBIE THIIBI
nepeMeHHbIX. Kak mnpaBwiio, 3T0 jAelaeTcss ¢ Homolibio ommcarens typedef,
Harpumep,

typedef unsigned long  DWORD;
typedef void far *LPVOID;

Bonee moapoOHy0 MHpOpMaIUI0O MOKHO HaWTU MpocMarpuBas (aiiis
windows.h mu windef.h. Tlepeuncium ocnoBabie Tl Windows

LPVOID — yka3arenp Ha VOid 00BekT. DTO THN yKasarenis Ha JHO00H
O00OBEKT (WJIM TOKa HEOMpeAeNICHHbIN). BakHO 3HaTh, YTO JaHHBIN yKa3arelb
npuHumaet 3Hauenue NULL.

STR — CTpOKOBBIi THII TaHHBIX, B KOTOPOM MaMSATh MO CTPOKY pacripe-
JieieHa U COJICPKUT HEKOTpYyr cTpoky. MHorma moGasmsitor mpedukc Z, 310
O3HAuaeT, YTO CTPOKA 3aKAaHUYUBAET HYJIEM.

LPSTR — yka3arenb Ha CTPOKOBBIN TUIT JAHHBIX.

TCHAR — tun mannsix onucanusa cumBoiia ASCII 1-6aiit, UNICODE —
2 Oaiita. 3nauenne TCHAR 3aBHCHT OT yCTaHOBOK B IIpOrpaMMe.

TSTR — crpoka cumBosoB tTuna TCHAR.

LPTSTR — ykazarens tuna TSTR.

DWORD — nienas tum, eciiu nepeMeHHast UMeeT Tpedukc:

1) "I" — mepeMeHHasi MPUHUMAET IIeJIbIe 3HAUCHMS,

2) "C"— mepeMeHHas SIBJIICTCS CYCTUUKOM;

3) "f'"— mepemeHHas XpaHUT OUTOBBIC (DIIAXKKH;

4) "d" — nepemennast umeet Tun DWORD.

WORD — nensrit Tin pazmepom 2 Gaira.

BYTE — nenbiit THI pa3MepoM B OJUH OAlT.

UINT — 1iemnbiif 6e33HaKBBIN THIL.

LONG — uenplii JiuHHBIN 0€33HAKOBBIA THII.

HANDLE — tumn onucsiBatomuii qeckpuntop oobexra Windows.
HWND — Tun onuceiBaromui JeCKpUOTOp OKHA.
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HINSTANCE — Tun onuchIBarOmMN AECKPUTITOP MPUIIOKEHHUS .
HMENU — tun onuchIBaromui 1€CKPUIITOP MEHIO.

WPARAM — Tun onuckIBaronIui NepBbIi apaMeTp COOOIIECHHUS.
LPARAM — Tun onuceIBaromuii BTOpO mapaMeTp COOOIICHHUS.

3.5 CTpyKTypa npunoxeHume

[Mpunoxenne B WIindows siBiisieTcsl HCHIOIHSIEMOM POTpaMMOii ¢ paciiu-
penueM EXE. Ilpu 3arpyske npuinoxenust B onepaTuBHyto namsate OC mpucsa-
UBAET €My HEKOTOPbIN HAEeHTHU(PUKATOP, 3TOT uaeHTUuKaTop umeet Tum HIN-
STANCE. IlockoyibKy MpHIOXKEHHE sBIsETCS Takke oobekToM Windows, To
st paboThI ¢ TIPUIIOKEHHUEM, HarpuMep, Ui 3armpoca B WiNdOWS HekoTopoi
UH(OpPMALIUU O TPUIOKEHUH HEOOXOIUMO 3HATH JECKPUIITOP TMPUIIOKEHUSI.

JlecKpunTop MPUIIOKEHUS] TIepeaaeTcss B TOUKY BXOJa MPOTPaMMBI, mep-
BbIM mapameTpoM. Kpome neckpuntopa npuioxenus OC GopMupyeT BXoTHbIE
napaMeTphl ISl TOYKH BXOJIa M yCTAaHABIMBACT IIEpEMEHHbIE OKpYyx)eHus. bomee
noJpoOHO OMMcCaHHWe Tpoliecca 3allycka MPUIOKEHUS MOXHO HallTh B pabo-
te[Puxtep]. [Ipunoxenne COCTOUT U3 CIEAYIOIINX OCHOBHBIX 3JIEMEHTOB:

1. I'naBras ¢pynkuus (WinMain).

2. Crnincka okonHbIX niporienyp (WndProc).

3. Pecypcsi (rc).

3.6 NmaBHas yHkumua (WinMain)

Toukoli BXxoja B mporpaMmy siisiercs Bxoa B ¢pyukmuto WinMain, koto-
pOe UMEeT CIIIYIOIIEe OMUCAHNUE:

int WINAPI WinMain(
HINSTANCE hinst, //neckpurtop npunokeHus

HINSTANCE, // HE UCTIOJIB3YETCS
LPSTR szCmdLine, //xomanmHast cTpoka
int iCmdShow // onrcaHue pa3Mepa MepBOHAYATBHOTO OKHA

)

[MapameTp szCmdLine yka3arterneM Ha CTPOKY, B KOTOPOH HaXOAUTCS KO-
MaHJIHasl CTPOKA MPH BBI30BE MTPHUIIOKCHHSI.

[MapameTp ICMAShow 3amaeT Bu ¥ pa3Mephl IITABHOTO OKHA TIPU 3aITyCKe
npuioxkeHus. M umeer cienyronme 3HaYCHHS

SW_SHOW — AxTuBM3UpOBaTH OKHO M OTOOPA3UTh B TEKYIIECH MO3UITUU
C TeKYIIUMU pa3MepaMu;

SW_SHOWMAXIMIZED — AxrtuBu3upoBaTh OKHO M OTOOpa3uth C
MaKCUMAaJIbHBIMU pa3MepaMu;
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SW_SHOWMINIMIZED — AkTuBH3UpOBaTh OKHO U OTOOpa3WTh B
dhopmMe UKOHKH.

BBIMOHSET TPU OCHOBHBIX JICHCTBUSL:

1. Peructparnusi Bcex OKOHHBIX KJIaCCOB.

2. Co3naHue OCHOBHOTO OKHA

3. Opranuzamus mukiaa o0paboTKu COOOIEHUH.

Perucrparus OKOHHOro Kjacca MIpoOU3BOJUTCSA B JiBa dTara:
1. 3anonnenue nonei crpyktypel WNDCLASS
2. BozoB ¢ynkiun RegisterClass u mepemady aapeca 3amojHEHHOU

CTPYKTYDBHL.
Hwxe onmcana cTpykTypa okoHHOTO Kitacca Windows

typedef struct ({
UINT style;
WNDPROC lpfnWndProc;
int cbClsExtra;
int cbWndExtra;
HINSTANCE hInstance;
HICON hIcon;
HCURSOR hCursor;
HBRUSH hbrBackground;
LPCTSTR lpszMenuName;
LPCTSTR lpszClassName;
} WNDCLASS, *PWNDCLASS;

style — omnucanue CTHIII OKOHHOTO KJIacca;

IpfnWndProc — aapec okoHHO#M poLieyphI;

cbClsExtra — ykazanue Ha monojgHUTENbHbIH 00beM OIl npu co3maHuu
OKOHHOTO KJIacca,

cbWndExtra — ykasanue Ha nononaHuTtenbHbI 00beM OIl npu cozmanuu
OKHa,;

hinstance — meckpuntop NpUIOKECHNUS;

hlcon — meckpUnTOp HKOHKHU MPHUIIOKEHHS,

hCursor — neckpunTop Kypcopa;

hbrBackground — neckpunrop kuctw;

LPCTSTR — ums pecypca MeHIo;

IpszClassName — ums ki1acca.

Coznanne OCHOBHOTO OKHa MPOU3BOAUTCS ¢ moMolubio (pynkuuu Cre-
ateWindow. Dra ¢ynkius co3aaetr oobekt Windows «OkHO» 1 BO3Bpaliaer Je-
ckpunrop HWND. [Inst Toro yToObl OKHO MOSIBUJIOCH HA 3KpaHe, HE0OXOAUMO
cienom 3a CreateWinodow 3amyctuth Gynkuuto ShowWindow.
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3aTeM He0OXO0IMMO OPTaHU30BaTh IIUKJI 00PaOOTKH COOOIIEHUH.

MSG msg;
while( GetMessage( &msg, NULL, 0,0)) '=0)
{

TranslateMessage(&msg);
DispatchMessage(&msg);

Windows [MpunoxeHwne

KnasuaTypa | /
Mbl|Lib ;) oyvepelb

COOOLLEHNN

L

/Lnkn o6paboT

(\ coo0LLeHn

GetMessage <

)

OKOHHas >
__ Npoueaypa

DefWindowProc

|
|
|
|
|
|
I DispatchMessage
|
|
|
|
|

Puc. 17 — OcHoBHas cxema B3aumozeiicTBuss WiNndows 1 npuiioxeHus

Oynkiusa GetMessage oOpaiiaercs K odepeau COOOIICHUN TMPHIIOKEHUS
U BbIOMpaeT Tekyiiee coobmenue. Ecnmu ato coobmenue WM_QUIT (3aBep-
MUTH paboTy 1ukia) To QyHkius BepHeT 3HadeHue 0. Ecim 310 coobiienue
Jpyroe cooOieHre, To OyIeT BBITTOJIHEHO TEJO IUKIIA.

®ynkius TranslateMessage(&msg) HekoTopbie COOOIIEHUS MPeodpasyeT
K OIpEeJeICHHOMY BHIYy. 3aTeM MpeoO0pa3oBaHHOE COOOIICHHE IepeaacTcs B
¢yukuuto DiapatchMessage(), koTopasi aHaJIM3UPYET COOOIIEHHUE, OMpPEaeIIsIeT
OKOHHYIO TIPOIIEAYPY B KOTOPYIO HEOOXOIUMO TIEPEIaTh 3TO COOOIICHHE, BBI3bI-
BACT 3TY OKOHHYIO MPOLIEIYPY U KIET 3aBEpIICHUsT 00paOOTKH.

3.7 OKoHHasa npoueaypa

OxoHHasl mporenypa Bbi3biBaeTcst GyHkipsMa Windows, mo3stoMy oHa
MMEET CTaHAAPTHBIM BU:
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LRESULT CALLBACK WndProc (HWND hwnd, UINT msg, WPARAM
wParam, LPARAM IParam);

®ynkius WndProc BosspainaeT 32-pa3psaHoe 0€33HAKOBOE YHCIIO THIIA
LRESULT, kotopoe unteprperupyercs WIiNndows B 3aBUCUMOCTH OT CUTYaIIHH.
OT0 MOXET ObITh KO/ OUIMOKH WK €€ OTCYTCTBHE, 3TO MOKET OBITh HEKOTOPBIN
azpec u T.II.

CALLBACK omnucarens, 3aaronuil IpaBmia mepeaadn mapaMeTpoB ue-
pe3 CTeK.

OyHKIMS TPUHUMAET CICAYIOIINE TapaMeTPhI:

hwnd — neckpunTop okHa, KOTOPOE MOIyYaeT COOOIICHNUE.

MSQg — uaeHTU(DUKAITMOHHBIA HOMEP COOOIIECHNUS;

wParam — mepBblii MapaMeTp COOOIICHUS;

IParam — BTOpO# MapameTp coOOIIEHUS.

CrpykTypa OKOHHOU MPOLEAYPHI CHEAYIOIIAs:

LRESULT CALLBACK MainWndProc(HWND hwnd,UINT uMsg, WPARAM
wParam,LPARAM IParam) {
switch (UMsg)
{
case WM_CREATE:
[l Manumanuzanus
return O;
case WM_PAINT:
// BeIBOl B KITHEHTCKYIO YacTh OKHA
return O;
case WM_SIZE:
I/ ycTaHOBKA MO3HIIMK U pa3MEpPOB OKHA.
return O;
case WM_DESTROY:
// yYAaJICHUC 06’LCKTOB CO31aHHBIX B ,[[aHHofI nmpouenype
return O;
Il
// O6paboTKa APYTrux cooOIIeHUI
Il
default:
return DefWindowProc(hwnd, uMsg, wParam, IParam);
}

return O;

}

JloBOJIBHO yacTo B 32-pa3psaHbie mapamerpbl WParam u IParam ymakoBsiBaroTcs He-
CKOJIBKO Tepe/laBaeMbIX 3Ha4eHUH. B 3TOM cilyyae MOXXHO BOCHOJIB30BATHCS MAaKpOCAMHU
Windows:

LOWORD(X) — Bepryth Muaamue 16-6ut 32 pa3paHoro uncna X;

HIWORD(X) — BepHyTb crapiiue 16-6ut 32 pa3paHOro yucia X;
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LOBYTE(X) — BepHyTh Muaamiie 8 OUT 16 pa3psaHOro yucna X;
HIBYTE(X) — BepuyTh Miammue 8 6ut 16 paspsigHOro yncia X.

3.7.1 IIpouecc co3nanus OKHA

st co3pannst oowvekra Windows «okHo» ucmonb3yetrcst API-dyHkms
CreateWindow, st KoTopoli HEOOXOIMMO 337aTh:

1. Ims oKOHHOTO KJjacca.

2. TexcT 3arojoBKa OKHa.

3. ®nakKy, yTOYHSIONIME BHEITHUN BUJT ¥ TIOBSICHHUE OKHA.

4. PazMepsl U MO3HIIMIO OKHA Ha dKPaHe.

5. JICCKpUIITOp POIUTEIBCKOTO OKHA, €CIIH OKHO SBIISICTCS JTOUCPHUM.

6. JIeCKpuUnTOp JOYEPHETO OKHA.

7. Aapec nannbix g nepenaun B WndProc.

[Tocne BrizoBa ¢ynknuu CreateWindow OC mpoBepsieT yka3aHHbBIC JTaH-
HBIC, PaCIpeeNsIeT MaMsITh Mol 00BEKT «OKHOY», MHUIMATH3UPYET €ro, co3/a-
eT JAeckpuntop okHa, popmupyet noisi ctpykrypy CREATESRUCT. BrisbiBa-
eT okoHHYI0 mporeaypy WndProc, B COOTBETCTBUHM C IMEHEM OKOHHOTO Kjlacca
U TIepeaiaeT B OKOHHYIO MTPOLEAYPY:

1) neckpunrop okHa hwnd;

2) unentudukanronnsii Homep WM_CREATE;

3) HyneBoii mapameTp WParam;

4) IParam coxepxut aapec crpykrypsl CREATESTRUCT.

OxonHas nporeaypa oopadateiBaeT coobmienue WM_CREATE u Bo3-
Bpamaer 3HaueHue. Eciiu 3HaueHHe paBHO HYIIO, TO HOPMaJbHOE 3aBEpILICHHE
pa6otet WndProc u ¢ynxmus CreateWindow Bo3BpaiiaeT 3HauYeHHE JCCKPHUII-
Topa okHa. Eciu pe3ynbTaT He paBHbIH Hymo, To CreateWindow He co3naert ok-
HO ¥ BO3BpAIaeT HYJEeBOE 3HAUCHUE JIECKPUIITOPA OKHA.

3.7.2 TIpouecc 0TOOpaKeHHsI OKHA

[Tocne cozmanus okna B WinMain momermaercss cleayromui Ko Jis
OTOOpaKCHUS OKHA Ha dKpaHe TePMHUHAA:

ShowWindow(hwnd, iCmdShow);
UpdateWindow(hwnd);

[Tpu Be3BIBe ShowWindow, Windows oTmpaBisieT OKOHHOW IPOLEAype
cooobmennss WM SIZE u WM SHOWWINDOW. Ilpu  BbI3bIBE
UpdateWindow, Windows oTmpaBiseT OKOHHOW TMpOIEAype COOOIIEHHE
WM _PAINT. Ilocne sToro Ha skpaHe MOSIBUTCS OKHO JaHHOTO MPHUJIOKECHUS.
Bbonee noapoOHOe 00CYKIEeHHS ITUX COOOIICHUM OYI€T 1aHO B pasjelie -.
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3.7.3 Ilpouecc 3aBepiieHusi padoThbl NPUJIOKEHUS

Ecnu monp3oBarens pemmvn 3aBepHInTh paboOTy NPHIIOKEHHS, BHIOpaB
Haxkatue kKomOuHammu kiasuin <alt><F4> win HaxaB B CUCTEMHOM MEHIO
KHOIIKY Ha KHOMKY Close, To Windows HauHeT ynajacHHe 00bEKTOB, CBSI3aHHBIX
¢ 3TuM OoKHOM. [Ipm 3TOM B mporiecce ynaaeHus: OHa MOMIIET B OKOHHYTO TPOoIIe-
nypy cooobmenne WM_DESTROY. B otBer Ha 310 coobmenne \WWndProc
JOJDKHA OCBOOOJUTH PECYPCHl M YHUUTOXKHUTH OOBEKTHI, KOTOPhIE ObUIA CO3/a-
HBI BO BpeMs ee paboThl. A 3aTeM BbI3BaTh API-pyrkmuio PostQuitMessage(0),
KoTopas ctaBuT B ouepenb coodmenne WM_QUIT, myst 3aBepuieHus nukia 00-
pabOTKH COOOIIICHUIA.

3.7.4 Ilpouecc 00padoTKH COOOIEHUI 0 YMOJTYAHUIO

[Ipu pabore npuIOKEHUS OKOHHAS MPOIIEIypa MOXKET MOJydaTh OrPOM-
Hoe yucio coobmrenuit or Windows, o0paboTka KOTOPBIX HE MpeAycCMOTpeHa
JTAHHOW OKOHHOM mporneaypoiut. s Toro urodbsl HEOOpaOOTaHHBIE COOOIICHUS
HE HApYIIWINA pabOTy CUCTEMBbI, HE00X0IUMO uXx oOpabareiBath API-QyHKIHei
DefWindowProc, koTopas 3HaeT, kKak oOpaOaThiBaTh BCE CTaHAApTHBIC COO0-
mieanst Windows.

DefWindowProc(hwnd, msg, wParam, IParam);

[Tapamerpsr DefWindowProc Texe, 9to M B okoHHOM mporenype Def-
WindowProc.

[Tpumep co3manusi MPOCTEHIIETO MPUITOKCHHUS

#include <windows.h>

LPSTR szClassName = "KruClass"; //uMsa kjacca

HINSTANCE hInstance; //OeCKPUNITOP MNPUIIOXESHUS
//onMcaHye OKOHHOM MNPOLlenypEH

LRESULT CALLBACK MyWndProc (HWND, UINT, WPARAM, LPARAM) ;

//Touka BxXOHa B IPWUJIOXeHME
int WINAPI WinMain (HINSTANCE hInst, HINSTANCE hPrevInstance,
LPSTR szCmdLine, int iCmdShow)
{
WNDCLASS wnd;
MSG msg;
HWND hwnd;

hInstance = hlnst;
// BamnojiHeHue CTPYKTYpPH OKOHHOTO KJjlacca
wnd.style = CS HREDRAW | CS VREDRAW; //®jnaxku NepepUCOBKM
wnd.lpfnWndProc = KruWndProc; //ycTaHoBKa yKaszaTeyd Ha
OKOHHYI MIPOLEenypy
wnd.cbClsExtra = 0;
wnd.cbWndExtra 0;
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wnd.hInstance = hInstance;

wnd.hIcon = LoadIcon (NULL, IDI APPLICATION); //CrannmapTHasd
VMKOHKAa

wnd.hCursor = LoadCursor (NULL, IDC ARROW); //CTaHmap THEI

Kypcop
//CraHmapTHas KUCTHb
wnd.hbrBackground = (HBRUSH) (GetStockObject (WHITE BRUSH)) ;
wnd.lpszMenuName = NULL; //Bes MeHDn
wnd.lpszClassName = szClassName; //TlpucBOEHMUE UMEHM OKOH-—

HOMY KJlaccCy

if (!RegisterClass (&wnd)) //Perucrpanumnsd
{
MessageBox (NULL, "Oumbka perucrtpaummn","Error", MB OK);
return 0;
}
//Co3maHye TJIaBHOTO OKHa
hwnd = CreateWindow (szClassName,
"Moe nepsoe OKHO",
WS OVERLAPPEDWINDOW, //cTaHIapTHHY BMUO M IIOBEIEHUE
CW USEDEFAULT,

CW USEDEFAULT, //pa3Meps U KOOPIOMHATHL 10
YMOJIUAHMIO
CW_USEDEFAULT,
CW USEDEFAULT,
NULL, //pPOIONUTEJILCKOTO OKHAa HEeT
NULL, //MEHI HeT
hInstance,
NULL) ; //HeT napaMeTpoB IJisd Iepenaun
B KruWndProc
ShowWindow (hwnd, iCmdShow) ; //0OToBpasuUTs OKHO
UpdateWindow (hwnd) ; //TlocnaTe coofbumeHre
WM PAINT
while (GetMessage (&msg, NULL, 0, 0)) //luxn obpaboTku
coobueHumn

{
TranslateMessage (&msqg) ;
DispatchMessage (&msqg) ;
}
return msg.wParam;
}
//OoKOHHas mnpouenypa
LRESULT CALLBACK KruWndProc (HWND hwnd, UINT msg, WPARAM
wParam, LPARAM lParam)
{
switch (msqg)
{
case WM DESTROY: //obpaBoTaTb coobmeHne o6 3aBepleHUM
IIPUMIIOXEHM A
PostQuitMessage (0); //OCTaHOBUTEL LUKJ OBpPabOTKM CO-
oBmeHUM
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return O;

}
//ocTanbHele CcoofmeHrs oBpabaTHBATL 10 YMOJIUAHMUO
return DefWindowProc (hwnd, msg, wParam, lParam);

3.7.5 Ilpouecc nepepucoBKH OKHA

Oxna B OC WIindows MoHO mepeiBUraTh 10 3KpaHy, H3MEHATh UX pa3-
Mep, IEPEKPBIBATh IPyruMu OKHaMu | T.J1. [lockonbky Windows He oTBeuaeT 3a
UHPOPMAIIHIO, HAXOMANIYIOCS B KIIMEHTCKON YacTH OKHA, TO TPU MEPEPHCOBKE
okHa, OC BbIACT B OKOHHYIO TMPOIEAYPY CHEIHATBHOE COOOIICHHE
WM_PAINT, kotopoe TpeOyeT OT OKOHHOIO OKHa NEPEPUCOBKH KIUEHTCKOMN
9acTH.

3.8 KoHTeKCT ycTponcTBa

KoHTekeT ycTpoiicTBa SIBISIETCS CIEHHAIBHOW CTPYKTYpO#l, B KOTOPOU
OIPENENIEHO MHOXECTBO TIpauyecKuXx OOBEKTOB, UX aTpUOYTOB U CBOWCTB
o0ecIeynBaIIUX BBIBOJI MHGOPMAIMK Ha YCTPOMCTBA BBIBOJA. Takue Kak
IPUHTEPBI, AUCIUIEH, TIOTTEPhl U Mp. OCHOBHBIM JOCTOMHCTBOM KOHTEKCTa
YCTPOWCTBA SIBJIAETCS HE3aBUCUMOCTH IPUIOKEHUN OT KOHKPETHOTO YCTPOM-
cTBa BbIBoJa. [Ipuiioskenue, padotaromiee moa Windows, MoxeT TPOU3BOIUTH
BBIBOJI HA PA3JIMYHBIE KJIACChl IPUHTEPOB U AucIIieeB. [Ipn 3TOM 3TO CBOWCTBO
pPacIpOCTpaHAETCS HAa HOBBIE YCTPOMCTBA, T.€. UIA Cllydas, KOrjaa IPUIOKEHHE
CO3/IaHO paHee, YeM YCTPOHCTBO oToOpakeHus. Takum oOpa3oM, KOHTEKCT
YCTPOMCTBAa 3TO MPOrpaMMHBIA HHTEpQeic, oO0ecreunBaromuii CTaHIapTHBIM
BBIBOJI MH(pOpMaINK: TEKCTOBOM U rpaduueckoii. KoHTEKCT ycTpoicTBa orpe-
nensiercs Habopom rpaduyeckux o0bekToB U API-QyHKIuii.

I'paduueckne oOBEKTH BKIIOYAIOT Tiepo (PEN) Juisl pUCOBAaHUS JIMHUM,
kucTh(Drush) s 3akpacku U 3aJIMBKH MPSMOYTOJLHUKOB, SJTUIICOB M MPOYHX
¢uryp, kaptuaka (bitmap) HeoOXxoauMas s KOMHUPOBAHHUS M IPOCMOTpa
M300pKEHU, MaUTpa IS 3aJaHisl MHOXKECTBA IIBETOB, 00JACTh ISl Omepa-
Ui BBIPE3aHUs ¥ IPOYMX, U KOHTYp (Path) mms 3amanust KOHTYpHBIX QUTYD.

O0beKT ATpuOYTHI 00bEKTA

Bitmap — wu3o0pakenue Pa3smep, B Oaiitax.
Pasmep B nukcenax.
[Tamutpa nBeTOB.
Cxema cxatus

Brush — xuctb Ctuib, IBET, U T.]I.
Palette — manurpa [IBeTa v 4ynciI0 BETOB
Font — mpudt I"apuurypa,

TOJIIIIMHA,
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O0beKT ATpHOYTHI 00bEKTA
BBICOTA,
HIMpUHA,
MHO>KECTBO CHMBOJIOB U T.]I.
Path — koHTYp KOHTYpHasl Qurypa
Pen — nepo CTWJIb, IIMPUHA, I[BET
Region — obGnactp Pa3menieHne u pa3MepHOCTb

Windows noiep)xuBaeT mATh rpadUyecKuX MOJ, KOTOPBIC pa3peliaroT
MPUWIOKEHUIO YKa3bIBaTh KaK I[BETA MOTYT OBITh CMEILIaHBI, IJI€ MOXET OBITh
MPOU3BEJICH BBIBOJI, KaK MPOU3BOJUTH MaciiTabupoBanue u T.1. OCHOBHbBIE CO-
JIbI TIPEJICTABJICHBI B CIACAYIONIECH TaOIuIIe:

I'padpuueckas moga Onucanue
Background mode Omnpenensier kak 1BeT (oHa OyIeT
CKOMOMHUPOBAH C LIBETOM OKHa, 3Kpa-
Ha U T.J.
Drawing mode Omnpenensier Kak IBET Tmepa, KUCTH,

puUcyHKa Oy/ieT CKOMOMHHPOBAH C IIBE-
TOM (hOHOBOTO M300paKEHUS OKHA.

Mapping mode Omnpenensier kak OyneT TrpapuvecKHii
BBIBOJ] OYJZIeT OTMAlMpOBaH B JIOTHYEC-
CKO€ MPOCTPAHCTBO OKHA, MPUHTEpa H

mp.
Polygon-fill mode Omnpenensier KakuM 00pa3oM KHUCTh
OyJleT 3aKpallBaTh CJIOXKHbBIE 00JIACTH
Stretching mode Omnpenensier crmoco0 cxxarus rpaduye-

CKOI'O BBIBOJA

Jlns omnpeneneHus TEKyIIeH MOABI HCMONB3YyIOTCA crhenyromue API-
GbyHKIUH:

I'padpuueckas moga DyHKIUA
Background mode GetBkMode
Drawing mode GetROP2
Mapping mode GetMapMode
Polygon-fill mode GetPolyFillMode
Stretching mode GetStretchBltMode

JIist u3MeHeHus rpapuyeckoil MOJIbI UCHOJB3YIOTCS CIEayrone (pyHK-
LWU:
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I'paduueckas moaa DyHKUMA
Background mode SetBkMode
Drawing mode SetROP2
Mapping mode SetMapMode
Polygon-fill mode SetPolyFillMode
Stretching mode SetStretchBltMode

Windows obOecrnieunBaeT 4eThIpe THITA KOHTEKCTA: AUCIUICH, IPUHTED, Ta-
MATb U Hpopmarus. Kaxxaplii U3 KOTOPBIX UMEET crenuduueckue ey, omnu-
CaHHBIC B CJIEAYIONICH TaOIuIIE:

KonTekcer ycrpoiicTBa Hean
Display [Togmepxka omepanuii  BBIBOJA HA
SKpaH
Printer [lognepxka omnepanuii BbIBOAA Ha
MPUHTEP WIH TUIOTTEP
Memory [Tognepxka omepanuii BeIBOJIa H300-

paXEHHE, MPEACTABICHHOE B OIlepa-
TUBHOU MaMATH

Information [Tognepxka mowcka wHPOpMAIMH 00
YCTPOWCTBE BBIBOJIA

3.8.1 KonTekcT ycTpoiicTBa qucnJiest

KonTeker ycrpoiicTBa AucCIIess MOXKHO IOJIYyYUTh C Tomolnsio API-
¢yukuuii BeginPaint u GetDC. IlepBast pyHKIUS BBI3BIBACTCS TOJIBKO MPH 00-
pabotke coobmenus WM_PAINT u umeet cneayroliee onmucaHue:

HDC BeginPaint(HWND hwnd, LPPAINTSTRUCT IpPaint):

rae hwnd — meckpunTop okHa,

IpPaint — yka3aTenb Ha CTPYKTYPY, COACPIKAILYI0O HHPOPMAIUIO O KOH-
tekcre ycrporictBa PAINTSTRUCT. ®@ynkius Bo3BpamaeT IeCKPUNTOP KOH-
TEKCTa yCTPOWCTBA.

Bo Bcex ocCTalbHBIX cllydasX HEO0OXOAMMO HCIOIb30BaTh (YHKIIHMIO
GetDC, kotopast UMeeT clieIyIolIee ONMrcaHue:

HDC GetDC( HWND hwnd );

hwnd — neckpuntop okHa. OyHKIMs BO3BpAIAET IECKPUIITOP KOHTEK-
CTa yCTPOMCTBA.

ITocne Toro, Kak KOHTEKCT YCTPOMWCTBA MOJIYYEH B HEFO MOKHO IMPOU3BO-
JUTh BBIBOJ| TEKCTa, JUHUH, Irpaduueckux Quryp, u300pakeHus U T.1. ITO
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IPOU3BOJAUTCS C MOMOUIBIO CIEUUANbHBIX (PYHKIHM, i€ IEPBBIM MapaMeTPOM
SBJIIETCS JECKPUIITOP KOHTEKCTa yCTPOMCTBA (OMUCAHUE CM. B CIEAYIOUINX pa3-
Jesax)

B HekoTOpbIX ciaydasx HEOOXOAMMO H3MEHATh apaMeTpbl BBIBOAA: TOJI-
IIMHY U 1BET JIMHUH, 1IBET (oHA U mpoyee. /[ 3TOro UCHoab3yroT MEXaHU3M
3aMEHbI 0OBEKTOB B KOHTEKCTE YCTPOMCTBA. 3amMeHa MPOU3BOAUTCS C TTIOMOIIBIO
dbynakmun SelectObject, koTopas mpou3BoAUT 3aMeHy TpadUIECKOro 0ObEKTa B
KOHTEKCTE yCTpOicTBa Ha HOBBIN. [IprueM HOBBINE OOBEKT JOKEH OBITH 3apa-
Hee co3nad. Onucanne GyHKIUHN CIeAyIOIIee:

HGDIOBJ SelectObject( HDC hdc, HGDIOBJ hgdiobj );

rae  hdc — meckpunTop KOHTEKCTa YCTPOHCTBA;

hgdiobj — meckpunTop HOBOro 00BEKTA.

®OyHKIUSA BO3BpAIIIAET ISCKPUIITOP CTAPOro 0OBEKTA.

JInst 3aKpBITHSI KOHTEKCTa YCTpOMCTBa Ucnonb3ytoress Gpynkuun EndPaint
u ReleaseDC. IlepBast ¢hyHKIMS UCHOAB3YETCS IS CIIydasi OTKPHITHS KOHTEKCTA
¢ momoripio Gynkiuu BeginPaint, Bropas — ms GetDC.

OOGbIuHast cxeMa pabOThI JIJIsi BBIBOJIA B KOHTEKCT YCTPOMCTBA CIEIyIO-
11ast:

1) OTKpBITH WK CO3/IaTh KOHTEKCT YCTPONCTBA M IMOJYYHTh JECKPHUIITOD;

2) co3math rpaduyeckue OOBEKTHI JUIA  BbIBOJA  HMH(pOpMammu
(pen,brush,font, bitmap u mp.)

3) 3aMeHUTh OOBEKThI B KOHTEKCTE YCTPOHCTBA, COXPAHHUTh JACCKPHUIITO-
pBI CTapbIX OOBEKTOB;

4) Mpou3BECTH BBIBOJ HH(POPMAIINH;

5) BOCCTaHOBHTB CTapbie OOBEKTHI B KOHTEKCTE YCTPONCTRA,

6) ynanuTh co3maHHble rpadudeckre 00BEKTHI.

7) 3aKpBITh WK YIAJIUTh KOHTEKCT YCTPOHCTRA.

3.8.2 KoHTeKCT ycTpoiicTBa AJisl pad0ThI ¢ MPUHTEPOM

Jlnst paboThl ¢ MPUHTEPOM KOHTEKCT YCTPOMCTBA CO3AETCS C MOMOIIBIO
dbynknuu CreateDC, onricanue QyHKIIUN ClIeayIomee:

HDC CreateDC(
LPCTSTR IpszDriver,// ctpoka coaeprkariias uMst qpaiiBepa
LPCTSTR IpszDevice,//cTpoka comepskaliast UMsi yCTPOHCTBa
LPCTSTR IpszOutput,// NULL

CONST DEVMODE *lplnitData //mapameTpsl mpuHTEpa

);
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[Tocne BbIBO/Ia HA IPUHTEP HEOOXOAMMO YIAIUTh KOHTEKCT YCTPOUCTBA C
nomoribio ¢pyukiuu DeleteDC.

3.8.3 KoHTeKCcT yeTpoicTBA AJis1 padoThl ¢ NaMAThIO

Windows B orrepaTHBHON TTaMSATH MOXET CO3/IaTh OUTOBYIO KapTy, aHAJIOT
pacTpoBOro M300pAKEHUS, U BeCh I'paUUECKUI BBIBOJI TPOU3BOIUTH B ATy Kap-
Ty. Ilocie Toro kak rpadgudeckoe n300pakeHNE MOTYYEHO B MAMSITH, €T0 MOXK-
HO BBIBECTH Ha yCTPOMCTBO OTOOpakeHWs. Takoil mojaxoj MOXKeT OBITh Oojiee
3¢ (EKTUBHBIM, MTOCKOJILKY CKOpPOCTh BhiBOJia B OIT B pa3sl BhIlIe CKOPOCTH pa-
00THI ¢ BHUAeONaMsAThIO. /(751 pabOThI ¢ KOHTEKCT YCTPOMCTBAa CO3/1ae€TCs C MO-
mornpto pyuknuu CreateCompatibleDC, onrcanne GyHKIUH ClIeAYIOMICE:

HDC CreateCompatibleDC(HDC hdc);

rae hdC — KOHTEKCT yCTpo#cTBa, Ha KOTOPBIHA OYAET OCYIIECTBISTHCS BBIBOJ
n300pakeHuss. yHKIUSA BEPHET IECKPUIITOP KOHTEKCTAa YCTPOMCTBA ISl BHIBO-
Jla B N300pakeHue, HaXOASIICeCs B ONIEPATHBHOM MaMSITH.

Jlnis ymajaeHusl KOHTEKCTa yCTPOMCTBa HEOOXOIUMO HCITIOJIb30BaTh (yHK-
uuto DeleteDC.

3.9 WpudTbl U BbIBOA TEKCTa

[Tox TexcTom OyJeM MOHUMATH MOCIEN0BATEILHOCTh IPEIJIOKEHUIA, CITOB
Y 3HAKOB, IOCTPOEHHYIO COIIACHO MPAaBUJIAM HEKOTOPOI'O JAHHOTO SI3bIKA, TaH-
HOM 3HAKOBOH CHCTEMBI U 00pa3yroIlyi0 HeKoTopoe coobmenue [52]. dpyroe
OTIpEJICICHUE «TEKCT — (opMa MpeabsIBICHUS WHPOPMAIIMU C TTOMOIIBIO 3HAa-
KOB ONPEACIICHHON MMCbMEHHOCTH TOTO WJIM MHOTO €CTECTBEHHOTO si3blKa. Boc-
MPUSATUE TEKCTAa HEMOCPEJICTBEHHO COMPOBOXKIAETCS €ro TpaHcopmaruei Ha
CCTECTBEHHBIH, <«OKUBOI» sA3bIK» [53]. TekcT 3amuchIBaeTCsl ¢ IOMOIIBIO CHMBO-
JIOB, 3TH CUMBOJIBI MO>KHO Pa3/ieNiuTh Ha OyKBbI ajndaBuTa, HUQPPbI, 3HAKK MTyHK-
Tyallid U CTeIUaIbHbIC 3HAKU (MaTeMaTHYeCKUE, XUMUUECKUE U T.1T.).

Haxkormuien orpoMHBIN ONBIT OpraHU3allid U MUCIIOJIb30BAHUS TEKCTOBOU
uHpopMaru. ITOT OMBIT MKUPOKO UCTHOJB3YETCS TIPU CO3/IaHUM Ta3eT, )KypHa-
JIOB U KHUT, B TOM YHCJIE€ ¥ TIPU CO3JIaHUM Pa3HOOOpa3HbIX yueOHukoB. KHura
JI0 HEJABHETO BPEMEHH SIBJISIJIACh OCHOBHBIM MCTOYHHMKOM XPaHEHHS U Iepeia-
Yy TeKCTOBOW MHGpopmMmanuu. B HacTosmiee BpeMs ¢ MOSBJICHUEM KOMITbIOTEP-
HBIX CETel MPOUCXOAUT MEPEX0]l K KOMIBIOTEPHBIM TEXHOJIOTUSIM XPAaHECHUS U
nepeaadn TeKCToBo uHpopmaruu. TeM He MeHee, dTOT OMBIT UMEET OTPOMHOE
3HAYEHUE U JIJI1 KOMIIBIOTEPHBIX TEXHOJOTUIM XpaHEHUS U Mepeayl TEKCTOBOM
nH(pOpMAaIH, TOCKOJIBKY MEHSIETCSI TOJBKO HOCHUTEIh — BMECTO OyMaru uc-
MOJIB3YETCS DJICKTPOHHBIN dKpaH. JIJIsi KOMIBIOTEPHOTO TMPEJCTABICHUS W
MpEeAbIBICHUS TEKCTOBOM MH(POPMAITUU HEOOXOIMMO PACCMOTPETH CIEAYIOIIEe:

1) BOIpPOCHI KOMITBIOTEPHOTO MPEICTABICHHS TEKCTa;
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2) BOMPOCHI OpraHU3aIUU ¥ UCTIOIB30BaHUS MIPUPTOB;
3) cnocoObl OpraHU3aluy ¥ 3aIUCH TeKCTa;
4) crocoObl BBOJIA U MpeoOpa3oBaHMs TEKCTA.

3.9.1 KoMmnb1oTepHoOE MpecTaB/eHne TEKCTA

B mamsATH KOMIIBIOTEPA TEKCT MPEACTABIISIETCS B BUJIE TIOCIENOBATENBHO-
CTH JBOWYHBIX yucen (KomoB). Kakaplii cMMBOJI 3aHMMAET OJIMH 0alT, B KOTO-
pBIi MOXHO 3amucaTh Bcero 256 BO3MOXKHBIX 3HAUEHHMI TBOWYHBIX yuceln. [1o-
3TOMY B MaMSITH KOMIIBIOTEPA TEKCT MPEACTABIISIETCS HE Oosee 256 pa3InyHbIMU
cuMBolaMu. B Hacrosimiee BpeMmsl CYIIECTBYIOT CTAHAAPTHBIE TAOIMIBI IS
MIPE/ICTABIICHUS U Mlepeaun TeKCTOBOM nHpopmalmu. B 3Tux tadaunax xKaxmao-
My CHUMBOJIy U3 HEKOTOPOTO MHOKECTBA COOTBETCTBYET HEKOTOPOE JABOMYHOE
YHUCII0 — KOJ. DTU TaOJIMILIBI JIEXKAT B OCHOBE pa3pabOTKU yCTPOMCTB BBOJIA, 00-
paboOTKH M BBIBOJIa TEKCTOBOM MH(MOpMAaIMu (KIaBuaTypa, TEPMUHAI, TIeYaTh U
np.) Haubonee cranmaptusie — ASCII (AMepukaHCKU CTaHAAPTHBINA KO IS
oomena undpopmanuu), EBCDIC (xon, pazpaborannsiii pupmoit IBM), IKOU
(mBonuHBIN KON A oOMeHa mHpopmarueit) u ap. CoBpeMeHHbIE MEePCOHATb-
Hble KoMIbIOTEpbl uMeroT ctanaapTHbeiii ASCII koa. HeobxoguMo OTMETUTB,
YTO ATOT KOJ CEMHPA3PAIHBIIA U COOTBETCTBEHHO B KOAOBOW TabJIMIIE KOMITbIO-
Tepa 3aHuMaeT 128 mepBbix no3unuid. OcranbHble 128 mo3unuii K0OI0BOW Tad-
JIUIBI MOTYT MEHSIThCH.

B Hacrosimmee Bpemst co3nan eme oauH ctanmapt Unicode. B atom craH-
JapTe JJiA Ope/ICTaBlIEHUs CUMBOJIA UCIOJIb3yeTcsl 16 OUT. DTO MO3BOISET MPHU-
CBOUTH KOAbI CUMBOJIOB JIJISl BCEX M3BECTHBIX SI3BIKOB. Torjga TEKCT, MpeACcTaB-
nensbli B Unicode, MoxeT ObITh MYJIbTHI3BIKOBBIM, HATUCAHHBIM OJHOBPEMEH-
HO Ha Pa3HbIX S3bIKaX.

3.9.2 lllpudr
OcHoOBHBIC OnIpeIeICHUA

Mpudt sBaseTcs BaKHEHIIMM HIEMEHTOM NPEIbIBICHUS TEKCTOBOMN
yueOHo# nHpopMmaruu. Jlagum psa onpenencauii [54]:

1. I'pagpema — nunetHO oceBasi CTpyKTypa OyKBEHHOTO 3HaKa, ompee-
JISOIIAsl €r0 OCHOBHOM OTJIMYUTEIBHBIN MPU3HAK OTHOCUTEIBHO IPYTUX €IHHHIL
andasura.

2. bykea — rpaduueckuil 3HaK, KOTOPBIN MCIONb3yeTCs JUisi 0003HaYe-
HUS Ha HcbMe (POHEM, UX OCHOBHBIX BAPUAHTOB WJIM UX TUIMYHBIX MMOCIEA0BA-
TEJIbHOCTEN.

3. Anghasum (a30yka) — COBOKYITHOCThH PacIOJIO)KEHHBIX B OIpPE/IeIICH-
HOM TOpsIIKE Tpa@UUeCKuX 3HAKOB, CIOKUBILIUXCS B ONPEEICHHBIA UCTOpUYE-
CKUW MEepUOA M UCTIONB3YIOIUXCS s (PUKCAlluu U Mepelayn Ha MUChbME JIaH-
HOTO SI3bIKA.
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4. Hlpu¢pm — cuctema OykB, mudp U APYrux TrpaduyecKUX 3HAKOB,
UMEIOINUX OONIYI0 3aKOHOMEPHOCTh, OOYCIIOBJIEHHYIO KOHKPETHOU SI3bIKOBOIA
CUTYallMe UK XyJJ0’KECTBEHHOM 11e71eCO00Pa3HOCTHIO.

pudtel MOryr OBITH PUCOBAHHBIMH, THUHOTPAPCKUMH U KOMIIb-
I0TepHbIMU. PucoBaHHbIl mpUPT — MWpUDT, HAPUCOBAHHBIA XYJI0OKHUKOM.
Mpudt Tunorpadckuii — KOMIUIEKT OyKB, U(P U 3HAKOB B BUJAC JIUTEP HIIU
U300paKeHH, UCTIONb3yeMbIX g Habopa Tekcta. [pudTsl pasnuyaroTcs mo
xapaktepy pucyHka. [IpudTer, o0beaMHEHHBIE OONTHOCTHIO PUCYHKA, HA3bIBA-
I0TCSL 2apHumypoi. BHyTpu TapHUTYPBI WPUQPTHI MOAPA3ICIIIOTCS 10 HaYepTa-
HUIO U pa3Mepy. Hauepranume mpudTa 3aBHUCUT OT TMOJOKEHUSA OuKa OYKB U
3HaKoB. Paznuyaror:

1. I[Ipsimoe HauepTaHNEe — OCHOBHBIE IITPUXHU PACTIOTIOKEHBI BEPTUKAIBHO.

2. KypcuBHOE HauepTaHHe — OCHOBHBIE IITPUXU OYKB M 3HAKOB UMEIOT
HakKJIOH 15°, B OOJIBIIMHCTBE Clly4aeB BrpaBo. Hauepranue uMUTHUPYET PyKO-
MUCHBIE U300pakeHUs1 OYKB.

Mpud Tl Takke pa3IMvaroT MO HACHIIICHHOCTH MITPUXOB OYKB M 3HAKOB,
KOTOpast 3aBUCUT OT OTHOIICHUS ITUPUHBI OCHOBHOTO IITpUXa OYKBBI HOPMAaJTh-
HOT'0 HayepTaHUs K €€ BHYTPEHHEMY IPOCBETY:

1. Cgernoe HauepraHue — BHYTpPUM OYKBEHHBIM MpocBeT B 2—4 pasa
00JIbIlIe IIMPUHBI OCHOBHOTO IITPHXA.

2. [lomy>xupHOE HaYepTaHNE — C MMPUMEPHO PABHBIM BHYTPU OYKBEHHBIM
IPOCBETOM U TOJIIIMHON OCHOBHOTO IITPUXA.

3. XKupHoe HayepTaHuE — BHYTpU OYKBEHHBIN MPOCBET YK€ TOJIIUHBEI
OCHOBHOTO IITPUXA.

[To HauepTaHUIO TaKXKE BBIJCISIIOT Kanumenb — mpudT, B KOTOPOM OYK-
BbI 110 BBICOTE PaBHbI CTPOYHBIM, HO UMEIOT PUCYHOK MPOMHUCHBIX OYKB.

Pasmep mpudra onpenensercs KerieM, u3MepsieMbIM B TyHKTax (1 myHKT
paBen 0,375 mMm, unu 1/72 mroiima). HazBanus mpudToB B 3aBUCUMOCTH OT pa3-
Mepa MPUBEICHBI B CIEAYIOLIEH Ta0IuLIe:

Ha3Banmue Pasmep
bpunnuant 3
JnamaHT 4
Ilepn 5
Honnapenb 6
MuHbOH 7
ITetut 8
boprec 9
Kopmyc 10
[Muuepo 11
MuTtTenn 14
Tepuums 16
Takt 20
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Komnbrorepasie mipu@ bl

KomrmbroTepabie mpu(Thl CYIIECTBEHHO 3aBHUCAT OT YCTPOMCTB BBIBOJA
TEKCTOBOM MH(OpMAIIMH, MPEKIEe BCEr0 OT TEPMUHAIOB U MPUHTEPOB. IlepBo-
HaYaJIbHO MPUQTHI OBLIM JKECTKO BCTPOCHBI B COOTBETCTBYIOIIUE YCTPOMCTBA
BBIBO/IA, ITPH TOM OHH COJIEPIKaIN CTpOoUHble OYKBBI C IMOSIBIIEHUEM YCTPOMCTB
BBIBOJIAa C I'paUUEeCKUMHU PEKMMaMU CTaJ0 BO3MOXKHBIM BBIBOJIMTH Ha 3KpaH
TEpMHUHAIa M Ie€4YaTaTh pa3indHbIMU mpudTamu. YeM BhIlie paspemiarorias
CIIOCOOHOCTh YCTPOWCTBA BBIBOJIA, TEM OOJIbIIIE BO3MOKHOCTEH ISl UCTIOJIB30-
BaHMS pa3HOOOpa3HbIX mpu(pTOB. B HacTosiee BpeMs: pa3inyaroT CICIyIOIIe
THUIIBI KOMITBIOTEPHBIX HIPUQTOB:

1) pactpoBbie;

2) BEKTOPHbIE;

3) mpudter TrueType.

PACTPOBBIE IIIPUDTEI

Kaxnpiii cumBoIl pacTpoBoro mpudTa mpencTaBiser co00H HEKOTOPYIO
MAaTpHuIly, TA€ JIEMEHT MAaTPULBl &; OINpElesAeT HAIMYUe TOYKU B U300paxe-

HUU JJAHHOTO cuMBoJa. Ecnu anemeHT paBeH 1, To uMeeTcst Touka B u3o0paxe-
HUAU CUMBOJIA, eciii 0 — HeT. Pa3mep MaTpuubl, Kak IpaBuiio, 1JIsl BCEX CUMBO-
JIOB OJJMHAKOB, MIO3TOMY pPacTpOBbIE MIPU(PTH MHOTJA U3MEPSIOTCS Pa3MEPHO-
cThi0 MaTpullsl. Hanpumep, mpudtsl 8x8, 8x10, 10x14, 32x 32 U T.1.

BEKTOPHBIE HIIPUDTHI

B BextopHOM mIpudTe KaXKIbI CUMBOJI MPEACTABICH B BHUIIE OTPE3KOB
npsAMBbIX. KaxXaplil OTpe30K 3aaeTcsl B BUAE Mapbl TOUEK (X,,Y,), (%, Y,) . Mcnonb-
3yeTcsl TaKKe€ U JIPYroe NpeACTaBIE€HWE — B BHUAE MOCIEAOBATEIBHOCTU KO-
MaHJ: «yCTaHOBM KapaHAall» U «pUCyH 0Tpe30k». Hampumep:

YCTAQHOBH X, Y,
pucyn  x.,y,
pucyir  x,.y,
U T.I.

[lepBas xKomMaHAa yCTaHABIMBAET HAYAJIbHYIO TOYKY, a CJIEIYIOLIUE KO-
MaH/Ibl PUCYIOT OTpE3KH. Takoe MpeacTaBiIeHUE UCIOJIb3YETCs Il BEKTOPHBIX
mpudtoB ¢upmsl Borland. 3aganneiii Takum 00pazoM MIPUPT MOKHO HUCTIOIb-
30BaTh JJI YCTPOMCTB OTOOpaXKEHUsI ¢ BEKTOPHOM rpadukoil, Hanpumep nepbe-
BOIl rpadonoctpoutens. JJOCTOMHCTBOM BEKTOPHBIX LIPU(PTOB SIBISIETCS BO3-
MOKHOCTh a(UHHBIX TIpeoOpa3oBaHuil (M3MEHEHHE MaciTaba, pa3InyHbIe TO-
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BOPOTHI M HAKJIOHBI). KpoMe TOro, npu BBIBOJIE MOKHO MEHSTH TOJIIUHY U BHU]I
JIUHAUN.

[IPADTHI TrueType

Mpudter TrueType oprann3oBaHbl TaKUM 00Pa30M, YTO OHHU COUYETAIOT B
cebe JTOCTOMHCTBA BEKTOPHBIX M PACTPOBBIX HIPU(TOB. DTO TOCTHraeTCs Cie-
JYIOIUM 00pa3oM: KaXKIbld CUMBOJ B HIPU(TE MPEICTaBICH COBOKYITHOCTHIO
TOYEK U aJrOpPUTMOB MpeoOpa3oBaHUs; MPH BBHIBOJAE HAa JKpaH WIM MPHUHTEP
CHUMBOJI MPEABAPUTENBHO MPEOOPa3ylOTCsi B pacTPOBYIO KapTHHKY. Vcmonb3ys
JaHHBIA TOJXOM, CTAJI0 BO3MOXHBIM UMETHh LIPUQPTHI, CUMBOJBI KOTOPHIX BBI-
TJISAST OIMHAKOBO KaK Ha 9KpaHe, TaK M Ha MPUHTEpE.

OcHOBHBIC MapaMeTPbl KOMIIBIOTEPHBIX LIPU(TOB

Hwke naHbl 311eMeHThl OYKBEHHBIX 3HAKOB U MX Ha3BaHus [78].

8 9 12 13 14

BepxHsist TMHUS CTPOYHBIX OYKB.
MexnycTpoune.

JInnus mpudra.

MaremaTtuueckasi JIMHUS.

Onruueckas JUHUS.

BepxHsisi tMHUS NPONUCHBIX OYKB.

BepxHsisi TMHUS OKPYTJIBIX TPOMUCHBIX OYKB.
OCHOBHBIE IITPUXH.

CoenuHuTeNIbHBIE ITPUXH.

LCoNoakrwdE
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10. BHyTpuOyKBEHHBIEC MPOCBETHI.

11. MexOyKBEHHBIC PACCTOSHHUS.

12. BepTukajbHbIC 3aCEUKH.

13. HanOykBeHHBIC 3ac€UKH (AKIEHTHI).

14. BeicTynaromye 3JeMEHTHI.

15. HaumeHblliee MeXIyCTPOUHE.

16. Caucaromuii 31eMeHT.

17. OgHOCTOpPOHHSS 3aceuKa.

18. IlonOykBeHHBIC 3HAYKH.

19. Pocuepku.

20. 3aceukw.

21. JIuHUSA OCTPOKOHEYHBIX MPOMUCHBIX OYKB.

JIJIss KOMITBIOTEPHOTO TIPEJCTaBICHUs MIpU(Ta HEOOXOAMMO 3HATH Clie-
JYIOIIHNE MTapaMeTpPhI:

1) BBICOTY CHMBOJIa;

2) UIMPUHY CUMBOJIA;

3) BBICOTY CBHUCAIOIIETO 3JICMEHTA JIJISl KKJ0r0 CUMBOJIA.

4) BeTMUYMHY HAMMEHBIIIETO MEKTYCTPOUHS

5) Ha4ano CUCTEMbI KOOPMHAT;

6) crmoco0 mpeCcTaBICHUs CHMBOJIOB,;

7) BeNMYNHY MEKOYKBEHHBIX POOEIIOB.

Buabl KOMIBIOTEPHBIX IPUPTOB

OOBIYHO KOMIIBIOTEPHBIE MIPUDTHI COJEPIKAT:

— TPOTIMCHBIE ¥ CTPOYHBIE OYKBBI JJATUHCKOTO a(haBuUTa;

— unps;

— 3HaKW MPETUHAHNS,

— TIPOTIMCHBIE ¥ CTPOYHBIE OYKBBI KUPUILTUIIBI;

— pa3AeIUTENH U CeIUATbHBIC CHUMBOJIBI.

Kpowme aToro cyiecTBytoT cierianbHble IPUQTHI:

1) mwpudThl IS APYrHX SI3BIKOB (IpeYecKHii, apaOCKuUi, TOTUYECKHUH,
JTPEBHEPYCCKUH U T.11.);

2) mpuQTH MaTEMaTHYECKUE;

3) mpudTHI, copepIKaNIre Pa3InIHbIC 3HAKH.

B nHacrosimiee BpeMs CymiecTByeT OrpOMHOE MHOXECTBO Pa3HOOOPa3HBIX
KOMITBIOTEPHBIX IIprudToB. HE00X01MMO TOMHHTB, YTO AOCTYITHBI, KaK MpaBU-
710, mpUQTHI, IMEIOIITUECS B IAHHON OTIEPAIIMOHHON cucteme. JIJiss HUX uMeeTcs
crienuanbHas OMOIMOTEeKa MOAMpOorpamMM, OO0eCTeYrBaroias BO3MOKHOCTh HC-
MoJib30BaHUsl MX B pa3pabareiBaembix KYII. Hampumep, B omeparmionHoi cu-
cteme MS WINDOWS wumerorces crienmaibHbIe MTOAMPOTPAMMBI JJisi paOOThI CO
mpudTamu [79]. Eciu ucmonb3yercs HEKOTOpask MHCTPYMEHTalIbHAs CHCTEMA,
TO MOCTYymHBI ee mpudThl. st HCmoap30BaHus MPUGTOB PA3TUIHBIX TEKCTO-
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BBIX PEIAaKTOPOB HEOOXOAUMO 3HATh UX Gopmar MpUPTOB, a Takke PopMaTh
XpaHEHHUS TEKCTa.

CrnenuajbHble IPUPTHI

PaccmoTtpum crnenumanbHble MpUGTHI Ha TpUMEpe MaTeMaTHYECKUX
mpupToB. OCOOEHHOCTH 3allMCH MaTEMAaTHMYECKUX BBIpAXCHUH U (hopmyn 3a-
KITI0YaeTCsl B HEOOXOAMMOCTH MacIITaOMPOBAHUS HEKOTOPHIX 3HAKOB B 3aBHUCH-
MOCTH OT [JIMHBI BBIpakeHHs. Hampumep, KOpeHb KBaApaTHEIL: 2 Wi

11X2 + y2 — IIKMPHHA 3HAKa «KOPCHb KBElI[p&THLIﬁ» pa3Hada U 3aBUCHUT OT IIOAKO-

peHHOro BbIpakeHUs. [10ATOMy BO3HUKAIOT IPOOJIEMbI UCHOIb30BAHUS LIPUP-
TOB C (PUKCHUPOBAHHOW JYIMHOM CHUMBOJIOB JUIsl 3alIUCH MaTEMaTHUYECKUX BbIpa-
xeHui. Hanpumep, ucnonb3ysd wpuPpT ¢ PUKCUPOBAHHBIN JIMHOW CHMBOJIOB,
MOYHO 3alIMCaTh BBIPAXKEHUE JUJIS KOPHS KBAJIPAaTHOTO, 4 BEPTUKAIBHYIO JINHUIO
Jlaziee HapucoBaTh TpeOyeMol JIMHBI, HO Ipo0siemMa MOABISIETCS PU PEAAKTH-
POBaHUU TAKOTO BbIPAXKEHUS (YBEJIMYEHHE U YMEHBIIECHUE IJTMHBI TOJKOPEHHO-
ro BelpaxkeHus). [loaTomy B HacTosiliee BpeMs pa3pabaTbIBalOTCs ClIEHUAIbHbIE
PENAKTOPHI I 3alIUCH MATEMATUYECKUX BBIPAKEHNN, B KOTOPBIX UCIIOIb3YETCS
mpudT MaTeMaTUYECKUX CHUMBOJIOB ¢ 3¢ dexkToM Mmacmtabupoanus. Hanpu-
mep, penakrop Equation II, xoTopslii mmeeTcss sl TEKCTOBOIO peaaKTopa
MicrosoftWord/80/.

HIpudrter B Windows

B Windows umeetcst 60:1b1110€ 9HCI0 Pa3HOOOPa3HBIX BO3MOKHOCTEH JIJIsI
pabotel ¢ mwpudpramu. OCHOBHBIE MIArH ISl UCIOJIb30BaHUS MIpU(Ta CIETYIO-
TIue:

1) coznanue mpudra;

2) 3arpy3Ka B KOHTEKCT yCTPONCTBA;

3) onpezeneHue napaMmeTpoB mpudTa;

4) BBIBOJ TEKCTA;

5) BOCCTaHOBJICHHE CTApOTO MPU(TAa B KOHTEKCTA YCTPOMCTBA.

6) ynanenue mpudra.

Co3nanue mpudra npousBoauTcs ¢ momoiisio (yHkiui CreateFont u
CreateFontindirect. IlepBas ¢yukius TpeOyeT yka3ath 14 mapameTpoB, BTopas
TpeOyeT Ha BXOJIe yKa3aTh aJIpec CTPYKTYPhI, COAEpkKaIIuii 3T 14 mapameTpoB.

IIepeuncnuMm 311 napaMeTpsbl:

int nHeight, BricoTa mpudra

int NWidth, [Mupuna mpudra

int nEscapement, VYroi HakiToHa mpudra
int nOrientation, OpueHTanus

int fnWeight, Kupnocts mpudra



DWORD fdwltalic,

DWORD fdwUnderline,
DWORD fdwsStrikeOut,
DWORD fdwCharSet,
DWORD fdwOQutputPrecision,
DWORD fdwClipPrecision,
DWORD fdwQuality,

DWORD fdwPitchAndFamily,

LPCTSTR IpszFace

Onucanue ¢pyunkiuu CreateFont
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Kypcus

[TonuepkuBaHue CHUMBOJIOB
3auepKuBaHUE CUMBOJIOB

Tun cumBoIBHOTO HAbOpa

TouyHOCTB BBIBOJIa CUMBOJIOB
TouHOoCTh OOpE3KH CUMBOJIOB
ToyHOCTH COOTBETCTBUSI MEXKAY Tpe-
OyeMbIM HIPU(PTOM U UMEIOIIHMCS
Omnpenensier mwpudT OMM3KUNA K 3a-
JaHHOMY

Wwmst rapHuTypHI ipudTa

HFONT CreateFont(int nHeight, int nWidth, int nEscapement, int nOrientation,
int fnWeight, DWORD fdwltalic, DWORD fdwUnderline, DWORD

fdwStrikeOut,

DWORD fdwCharSet, DWORD fdwOutputPrecision, DWORD fdwClipPreci-
sion, DWORD fdwQuality, DWORD fdwPitchAndFamily, LPCTSTR

IpszFace);

Omnwucanue Gpyuknuu CreateFontindirect
HFONT CreateFontIndirect(CONST LOGFONT *Iplf ); rae
LOGFONT mmeeT ciieyroniyro CTpyKTypy:

typedef struct tagLOGFONT { // If

LONG IfHeight;
LONG IfWidth;
LONG IfEscapement;
LONG IfOrientation;
LONG IfWeight;
BYTE Ifltalic;

BYTE IfUnderline;
BYTE IfStrikeOut;
BYTE IfCharSet;
BYTE IfOutPrecision;
BYTE IfClipPrecision;
BYTE IfQuality;
BYTE IfPitchAndFamily;

TCHAR IfFaceName[LF_FACESIZE];

} LOGFONT:;

OmnucaHHble BHIIIC (bYHKHI/II/I BO3BpamiarOT ACCKPHUIITOP CO3AaHHOI'O

mpudTa (HFONT).
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[Toxpobuyro uapopmarwmio o mpudpte B Windows MOKHO MOIYIUTh, HC-
noJb3ys Gyakiuio GetTextMetrics, onrcanue KOTOPOH CleayroIee:

BOOL GetTextMetrics(HDC hdc, LPTEXTMETRIC Iptm);

rae  hdc — neckpunTop KOHTEKCTa YCTPOMCTBA,;
Iptm — anpec crpykrypsr TEXTMETRIC.

typedef struct tagTEXTMETRIC {// tm
LONG tmHeight;
LONG tmAscent;
LONG tmDescent;
LONG tminternalLeading;
LONG tmExternalLeading;
LONG tmAveCharWidth;
LONG tmMaxCharWidth;
LONG tmWeight;
LONG tmOverhang;
LONG tmDigitizedAspectX;
LONG tmDigitizedAspectY;
BCHAR tmFirstChar;
BCHAR tmLastChar;
BCHAR tmDefaultChar;
BCHAR tmBreakChar;
BYTE tmltalic;
BYTE tmUnderlined;
BYTE tmStruckOut;
BYTE tmPitchAndFamily;
BYTE tmCharSet;

} TEXTMETRIC;

Pucynoxk

B nexotopsix cinyyasx ynoonas ¢pynkuusa GetTextExtentPoint32, kotopas
OMpeeNsIeT pa3Mepbl MPSMOYTOJIbHON 001acTH, B KOTOPYIO BIUCBIBAETCS CTPO-
Ka CUMBOJIOB. Oniicanue 3To PyHKIHUH CIIeTyIOIIee:

BOOL GetTextExtentPoint32(
HDC hdc, //meckpuntop KOHTEKCTa YCTPOHCTBA
LPCTSTR IpString,//anpec cTpoku cCMMBOJIOB
int cbString,//aucio cuMBOJIOB B CTPOKE
LPSIZE IpSize /lanpec ctpykrypsi SIZE

);
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Crpykrypa SIZE onepezenser pa3Mepbl IPSIMOYTOJIbLHON 00J1acTH

typedef struct tagSIZE {
LONG cx; //mmpuna
LONG cy; //BricoTa
} SIZE;

3.9.3 BeiBoja Texkcra B Windows

Nwmeercs e ocHOBHBIE PyHKIMHU BhiBOA Tekcta B Windows: DrawText u
TextOut. IIpocreiimmas u3 aux TextOut, onmrcanue KOTOPO JaHO HUXKE:

BOOL TextOut( HDC hdc,//neckpumntop KOHTEKCTa YCTpOHCTBa
int nXStart,// X-koopauHaTa 15 BBIBOJAA CTPOKH
int nYStart,// y- koopauHaTa 17151 BBIBOAA CTPOKH
LPCTSTR IpString,// anpec cTpoku

int cbString //aucio cuMBOJIOB B CTPOKE

);

OyHKIMSA BBIBOJUT CTPOKY CHMBOJIOB B KOHTEKCT YCTPOMCTBA C 3ajlaH-
HbIMU OOBbeKTaMu (1BET, mpUPT, GOH U T.A. ) U KOOpAUHATAMU JIEBOTO BEpPXHE-
ro yria.

Oyukuusa DrawText no3Bossier opranu3oBaTh (POpMaTHBIA BBIBOJ CTPOKU
CHUMBOJIOB B IIPSIMOYTOJIbHYIO 00JIaCTh KOHTEKCTa ycTpoiicTBa. Onucanue QpyHk-
LUH CIIEAYIOLIEe:

int DrawText(HDC hDC, //neckpuntop KOHTEKCTa YCTPOHCTBA
LPCTSTR IpString,//anpec cTpoku cMMBOJIOB
int nCount, // uncno cumMBOJIOB
LPRECT IpRect, //anpec cTpykTypbl, OMUCHIBAIOIICH 001aCTh BBIBO/IA
UINT uFormat // pnaxkku ¢ ykazanueMm crioco6a popmMaTupoBaHHUsI

);

OyHKIHS OCYIIECTBISIET (popMaTHpOBaHKE TEKCTa, 3alMCAHHOTO B CTPOKE
no axpecy IpString, mmuaaOi NCOUNt 1 BEIBOJ B MPSIMOYTOJILHYIO 00JIACTH KOH-
TEKCTa, 3aJlaHHyI0 B cTpykType mo azapecy IpRect. Ecim nCount pasen -1, To
GyHKIHST BBIYUCISET IJIMHY CaMOCTOSITENbHO. Eciii mpsiMOyrojibHyI0 00J1acTh
HEOOXOMMO BBIYUCIUTE, TO DrawText mpou3BoaUT BbIUKCICHHUE 3TOM 00nacTu.
Ecnu cTpoka cMMBOJIOB HE CONEPKUT CUMBOJIBI MIEPEBO/IA CTPOKHU, TO paccMart-
puBatotr ciydail SINGLELINE, unaue ciyuait MULTILINE. uFormat — siB-
JsieTCss KOMOWHANMeW 3Ha4eHU (hIakKOB, 3HAUCHUS HEKOTOPBHIX U3 HUX 3aIld-
CaHO B CIIEAYIONIEH Ta0IuIe:
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DT_BOTTOM

BbIBOJ CTpOKM C BBIpAaBHUBAaHUEM OT-
HOCHUTEJIbHO HIDKHEW JIMHUU MPSAMO-
yroiapHuka. [lpu 310 pomxkeH OBbITh

YCTaHOBJICH braxok
DT _SINGLELINE

DT_CALCRECT

[Ipu yctanoBke sToro (pmara GyHKIUSA
HE TPOMU3BOAMT BHIBOJ CTPOKH, a BBI-
YHUCIAET MapaMeTpbl MPSMOYTOJIbHON
obnactu. B ciyqae SINGLELINE BrI-
YUCISIETCS] W IIMpUHA W BBICOTA MpS-
MOYTOJIbHHKA, aJpec KOTOPOro 3ajaH B
IpRect. B ciiyaae MULTILINE B nps-
MOYTOJIbHHKE JIOJDKHA OBbITh 3ajJaHa
IUPUHA

DT_CENTER

BriBom TekcTa OTHOCHTENIBHO IIEHTpA
PsIMOYTOJIbHOM 00JIaCTH

DT_EXPANDTABS

BriBoa ¢ yueTom TaOynsiuumn

DT _LEFT

BrlpaBHUBaHME OTHOCUTENBHOM JIEBON
I'PaHULIBI TPSIMOYTOJIbHON 00J1aCTH

DT_RIGHT

BripaBHHBaHNE OTHOCUTEIHHO MPABOM
T'PaHUIIBI TPSIMOYTOJILHOM 00J1aCTH

DT_SINGLELINE

BocrpuHuMaeT TEKCT Kak OJAHOCTPOY-
HBIIi, UTHOPUPYS CHUMBOJIBI IEPEBOJA
CTPOKH U BO3BpaTa KapeTK!

DT_TOP BrIBOI TEKCTa OTHOCUTENBHO BEPXHEMN
I'PaHULIBlI TPSIMOYTOJILHOM 00JaCTH
DT_VCENTER BriBOJ TEKCTA B IEHTPE OTHOCUTEIBHO

BEPTUKAJIBLHOW JIMHUU

DT_WORDBREAK

ABTOMATUYECKUN MEPEX0J] HAa HOBYIO
CTPOKY, €CJIM CJIOBA HE IMOMENIAETCS B
TEKYIIEH CTPOKE

PaccmoTpum npumep ucnonszoBanust DrawText

HDC hdc; //neckpuntop KoHTEKCTa

PAINTSTRUCT ps; //ctpykTypa mis BeginPain

RECT rectClient; //ctpykTypa ais mpsMOyTroJibHUKA

int nWidth, nHeight;. //mupyna 1 BbICOTa KIIMEHTCKOM YacTH OKHA

hdc = BeginPaint( hwnd, &ps ); //onpenensiemM AeCKpUITOP KOHTEKCTA YCTPOHCTBA
GetClientRect( hwnd , &rectClient ); .//onpenensiem pa3mep KIMEHTCKOW YaCTH OKHA

nWidth = rectClient.right;

I Beraucnsiem mupuny(rectClient.left pasen 0)

nHeight = rectClient.bottom; //seramncnsiem BeicoTy (rectClient.top pasen 0)
rectClient.left += (nWidth / 4);//BbruncnsieM HOBbIe KOOPAMHATHI IPSIMOYTOJIbHUKA

rectClient.top += (nHeight/ 4);
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rectClient.right -= (nWidth / 4);
SetBkMode( hdc, TRANSPARENT ); //ycranaBiuBaem MOy JUisi BBIBOJIA TEKCTA
//BBIBOIMM TEKCT B 3aIaHHbII TPSIMOYTOJIBHUK IO IIEHTY C IEPEHOCOM CJIOB
DrawText( hdc, IpszClientAreaText, Istrlen( IpszClientAreaText ),

&rectClient, DT_CENTER | DT_VCENTER | DT_WORDBREAK);
EndPaint( hwnd, &ps ); //3akpsiBaeM KOHTEKCT yCTPOUCTBA

3.10 BbiBOA huryp v nmHum

B Windows umeercst Habop API-pyHKINH, KOTOPBI 00eCIieYrMBacT BbI-
BoJA (uryp u nuHu. MOXXHO BBIBOJUTH: MPSIMOYTOJBHUKH, AIUIUIICHI, CEKTOPA,
MHOT'OYT'OJIbHUKH, YT, KOHEYHbIE TOYKM KOTOPBIX COEIUHEHBI NpsMou. Bce
yKa3aHHbIE (PUTYPHI BBIBOJSATCA B KOHTEKCT YCTPOUCTBA C YCTAHOBJICHHBIMH TaM
MIEPOM U KHUCTBIO.

[Tepo 00BEKT KOHTEKCTA YCTPOMCTBA, KOTOPHIN 33J]a€T CBOMCTBA JIMHUH U
rpaHul] Ipu pucoBaHuu rpapudeckux ¢uryp. Ilepo umeer tpu arpudyra: TOJI-
[IMHA, [IBET U CTWIb. TONIIMHA U [BET 33Jal0T TOJIIHWHY U LBET JUHUU PUCOBA-
Hus. CTuib 3a7aeT pa3Hble COcOoObl prcoBaHus JUHUM. MMeercs ciemyromiue
CTHUJIH:

PS SOLID CrutonrHas JTMHHS

PS_DASH [lynkTHp YepToukaMu

PS_DOT [lyHkTHp TOUKaAMU

PS_LASHDOT I TpuxnyHKTUpHAS JIMHUS

PS_INSIDEFRAME JIuHus BHYTpPH pamMKd 3aMKHYTOH (u-
TYpBI

Jlns cozmanus nepa umeercs cienyromue ¢yuakiuu CreatePen u Create-
PenlIndirect.

HPEN CreatePen(
int fnPenStyle,// ctune nepa

int nWidth,// Tonmuna nepa
COLORREF crColor //uset nepa

);

HPEN CreatePeniIndirect(
CONST LOGPEN *Iplgpn // yka3zarens Ha CTpYKTypy Iiepa

);

OnucaHue CTPYKTYpBI I1epa CIeIyoLIee:

typedef struct tagLOGPEN {
UINT lopnStyle; //ctuns nepa
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POINT lopnWidth;//Tommuna mepa
COLORREF lopnColor; /et nepa
} LOGPEN;

LIBeT mepa 3amaercs crenuaabHbIM MakpocoM RGB, coueranue 1BeTOB:
KpacCHBIH, 3€JIeHbIN, TOIy00i.

COLORREF RGB(
BYTE bRed,// kommonenTa kpacuoro mnseta (0-255)
BYTE bGreen,// xommonenTa 3eiaeHoro nseta (0-255)
BYTE bBlue// xommnonenTa rorydoro mseta (0-255)
);

cam Makpoc ompenaeiacH B Windows.h kax

#define RGB(r, g ,b) ((DWORD) (((BYTE) (r) |\
((WORD) (g) << 8)) |\
(((DWORD) (BYTE) (b)) << 16)))

[Tpumep,

HPEN hpen, hpenOld,;
/I Co3nanue cIuiomHoro niepa, ToimmHou 10, 3emeHoro npera
hpen = CreatePen(PS_SOLID, 10, RGB(0, 255, 0));
// BBIOpaTH HOBOE TIEPO JJIsi KOHTEKCTA YCTPOUCTBA, CTAPOE COXPAHUTh
hpenOld = SelectObject(hdc, hpen);
//BbiBecTr GUTYPY C 33JaHHBIM IIEPOM
Rectangle(hdc, 100,100, 200,200);

//BoccTaHoBiIeHHE CTApOTo TIepa B KOHTEKCTE YCTPOUCTBA
SelectObject(hdc, hpenOld);
/lynanenue HOBOTO Tiepa
DeleteObject(hpen);

Kuctn(brush) B Windows obecrnieunBaeT 3aKpacky 3aMKHYTOH (DUTYPBI U
MoOryT ObITh: crutomHbiMU (SOlid), mrpuxosiMu (hatch), 3amaHHBIME TPHUKITA-
HBIM TporpaMMmucToM (pattern). CooTBETCTBEHHO I KaXKIOTO THIA KUCTH CY-
mecTByeT cBos ¢ynkius co3manus CreateSolidBrush, CreateHatchBrush,
CreatePatternBrush. Onucanue mepBoii ciieayroiee:

HBRUSH CreateSolidBrush(
COLORREF crColor //upert 3akpacku

);

Onucanve QyHKIMH CO3/IaHUS IITPUXOBON KUCTHU CIEAYIOIIEE:

HBRUSH CreateHatchBrush(
int fnStyle,// ctune mTpuxa
COLORREF clrref // uer
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[Tapametp fnStyle mpuHUMaeT ciemyronue 3HAYCHUS:

HS_BDIAGONAL

HS_CROSS

HS_DIAGCROSS

HS_FDIAGONAL

HS_HORIZONTAL

HS_VERTICAL

[TpukmaHOW TPOTPAMMHUCT MOXKET CO3/1aTh CBOIO COOCTBEHHYIO KHCTD,
JUISL 3TOTO HaJo Hcmonb3oBaTh Gynknuto CreatePatternBrush. Ommcanne nep-
BOW CJIEAYIOLIEE:

HBRUSH hbrush, hbrushOld;
I/ Co3naHue CIIOMIHON KUCTH 3€JICHOTO I[BETa
hbrush = CreateSolidBrush( RGB(0, 255, 0));
// BBIOpaTh HOBOE TIEPOIJISi KOHTEKCTA YCTPOMCTBA, CTAPOE COXPAHUTD
hbrushOld = SelectObject(hdc, hbrush);
//BbiBecTr UTYpY C 3aJaHHOW KUCTBHIO
Ellipse(hdc, 100,100, 200,200);

//BoccraHoBIIEHHE CTapOii KUCTH B KOHTEKCTE YCTPOMCTBA
SelectObject(hdc, hdrushOld);

/lynanenue HOBOW KHUCTH
DeleteObject(hbrush);

3.10.1 ®dynkuuu BbIBOAA (PUTYP

OcHoBHble ¢GyHKIMU BbIBoga ¢uryp cieayronmme: Chord, Ellipse, Pie,
Polygon, Rectangle. 3anumiem onucanus 3TUX (YHKIIHIA:

BOOL Chord(
HDC hdc,// xouTekcT ycTpoiicTBa
int nLeftRect,// X-koopauHaTa JIEBOr0 BEPXHETO YIJIa MPSIMOYTOJIbHUKA
int nTopRect,// y- kooparHaTa JIEBOr0 BEPXHEI0O yriia MPsAMOYTOJIbHUKA
int nRightRect,// X- koopauHaTa MPaBoOro BEPXHETo yriia NpsMOYyTroJbHHKa
int nBottomRect,// y- koopauHaTa MpaBoOro BEPXHETo yria MpsiMOyTroJIbHUKA
int nXRadiall,// X- koopauHaTa TOUYKH HAYaIa XOPIbI
int nYRadiall,// y- xoopauHaTa TOUkH HaYaaa XOpIbl
int nXRadial2,// X- kooparHaTa KOHCYHON TOYKU XOPIbI
int nYRadial2 // y- koopauHaTta KOHEYHON TOUYKH XOPIbI

);

BOOL Ellipse(
HDC hdc,// xonTekcT ycrpoiicTBa
int nLeftRect,//X-koopanHaTa JIeBOro BEpXHEro yria npsaMoyrojbHUKa
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int nTopRect,// y- koopauHaTa JIEBOTO BEPXHETO yIiia MPsMOYTOJIbHUKA
int nRightRect,// X- koopauHaTa MPaBOro BEPXHETO yIiia IpSIMOYroJIbHUKA
int nBottomRect // y- koopauHaTa mpaBoro BepXHero yria npsAMoyrojbHUKa

);

BOOL Pig(
HDC hdc,// xorTeKkCcT ycTpoiicTBa
int nLeftRect,// X-kooparHaTa JIEBOro BEPXHETO yIJIa MPSAMOYTOJIbHUKA
int nTopRect,// y- kooparHAaTa JIGBOrO BEPXHETO yIJIa MPSAMOYTOTBHUKA
int nRightRect,// X- koopHAaTa MPABOTO BEPXHETO YTIJIa MPSIMOYTOJIEHUKA
int nBottomRect,// y- xoopauHaTa mpaBoro BEpXHEro yria MpsMoyrojbHUKa
int nXRadiall,// X- koopauHaTa TOUYKH HaYaIa XOPIbI
int nYRadiall,// y- xoopauHaTa TOUkH Hayaaa XOpIbl
int nXRadial2,// x- xoopauHaTa KOHEYHON TOYKH XOPIbI
int nYRadial2 // y- koopauHaTta KOHEYHON TOUYKH XOPIbI

);

BOOL Polygon(

HDC hdc, // konTekeT yerpoiicTBa

CONST POINT *IpPoints,//maccuB ToYek BepIIMH MHOTOYTOJIbHHUKA
int nCount // yucio BepIIuH Y MHOTOYTOJIbHUKA

);

rae POINT ommcana kak
typedef struct tagPOINT { // pt
LONG x;
LONG y;
} POINT;

BOOL Rectangle(

HDC hdc, // konTekcT ycTpoiicTBa

int nLeftRect,// X-koopauHaTa JIeBOro BEpXHETO yIJia MPsIMOYTOJIbHUKA

int nTopRect,// y- kooparHaTa JIEBOr0 BEPXHET0O yriia MPsAMOYTOJIbHUKA

int nRightRect,// X- koopauHaTa MPaBOro BEPXHETO yIiia MPSIMOYTrOJIbHUKA
int nBottomRect,// y- xoopauHaTa mpaBoro BEpXHEro yria npsaMoyrojbHuKar

);
3.10.2 BeIiBOa JIMHUMI

BeiBoa nuauii B WIiNdOws MOXHO OCYIIECTBHTH C MOMOIIBIO (DYHKITHIA
LineTo, PolyLine, Arc, PolyBezier.

Jlns BbIBOJA MPSIMBIX JMHHE uMeroTcs ¢yHkuun: MoveTOoEX, LineTo u
PolyLine. IlepBbie aBe padotator B mape. ®ynkius MoveTOEX ycranaBinBaeT
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TEKYIIYIO MO3UIHIO0 1epa, a GyHKius LINeTO BBIBOIUT MPSAMYIO JIMHUIO OT Te-
KyIIeH MO3UIMHU 10 KOHEYHOW MO3UIUH, PUYEM TOCIIe BBIBO/A MPSMOM, TEKY-
IIeH MO3MIIMEH CTAHOBUTCS MOCIICIHASA TOYKA, YKa3aHHas B apamerpax LineTo.
Onucanue GyHKIMM crneayiiee:

BOOL MoveToEXx(

HDC hdc, //neckpuntop KOHTEKCT yCTpOHCTBA

int X, //X xoopauHaTa HAYaILHOW TOYKH

int Y,/ly koopauHaTa Ha4aIbHON TOYKH

LPPOINT IpPoint//yka3atens Ha ctpyktypy POIN mpenbimymeit Texymiei mo-
3UIAN

);

BOOL LineTo(

HDC hdc, // neckpunTop KOHTEKCT yCTPOHCTBA
int nXEnd, // X-koopauHaTa KOHEYHON TOYKH
int N'YEnd //y-koopauHaTa KOHEYHOM TOUKH

);

Oyukmus PolyLine oGecrieunBaeT BBIBOJ JIOMAHHOW JIMHUHU, COCTOSIICH
U3 OTJEIBHBIX MPSAMBIX OTPE3KOB. KOOpAMHATHI OTPE3KOB 3aIIMCaHbl B MaCCHBE
POINT. Onncanne GpyHKITUHU CIIETyIOIIEE:

BOOL Polyline(

HDC hdc,// neckpuntop KOHTEKCT yCTpOHCTBA

CONST POINT *Ippt,// anpec MaccruBa TOYEK JJOMaHHOW JIMHUH.
int cPoints // yuciio Touek B MaccuBe

);
3.10.3 BbIBOa KpHUBBIX (CUIVES)

BeiBon kpuBbix B Windows ocymiectBisiercs ¢ momoribo ArC |
PolyBezier.

Oynkuus  Arc BbIBOJ dUienTUUeckoi ayru. Onucanue QyHKIUU Cleay-
110)11(STSK

BOOL Arc(
HDC hdc,//neckpuntop KOHTEKCTa yCTpOHCTBA
int nLeftRect,// X-koopanHaTa I€BOr0 BEPXHETO yria MPsIMOYTOJbHUKA
int nTopRect,// y- koopauHaTa JIEBOr0 BEPXHET0 yriia MPsSMOYTroJbHUKA
int nRightRect,// X- koopanHaTa MpaBoOro BEPXHETo yriia NpsMOYTroJbHUKA
int nBottomRect,// y- koopauHaTa MpaBoOro BEPXHETo yria MpsiMOyTroJIbHUKA
int nXStartArc,// X- koopuHaTa TOYKH Havyaaa Jyru
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int nYStartArc,// y- xoopauHaTa TOUKHM Havdajia Jyru
int nXEndArc,// X- kooparHaTa KOHCYHON TOUYKU AyTH
int n"YEndArc// y- koopauHaTa KOHEYHON TOYKH JyTH

);

Kpusbie be3ne (mompooHo cm. Ha Www.Wikipedia.org) ymoOHBIH HH-
CTPYMEHT IapaMeTpuieckoro 3amanus KpuBbiX. KpuBas be3be 3amaercs ge-
TBIpbMs Toukamu (cM. puc. 18): p0, pl, p2, p3.

Puc. 18 — Kpusas besre

Touku p0 u P3 3a7ar0T KOHIIBI KPUBOM, a TOUKU Pl U P2 3agar0T Hampas-
JIeHUsI ¥ KpUBU3HY KpuBOil coenunstonieit Touku PO u p3. M3MeHss nojaoxeHus
Touek Pl ¥ P2 MOKHO TOOUTHCS MOCTPOEHUS HYKHOM KpuBOM. /[yt mocTpoeHus
takoit kpuBod B Windows ucrionesyercs ¢pynkuus PolyBezier. Onucanue 3toit
(GyHKUINU CIEAYIOIIEe:

BOOL PolyBezier(
HDC hdc,// neckpunrop KOHTEKCTa YCTPOHCTBA
CONST POINT *lppt,//ykazarens Ha MacCUB TOUYECK
DWORD cPoints //auciio Touek

);

®ynkius PolyBezier obecnieunBaeT pucoBaHHE KPHUBOW C YCTaHOBJICH-
HBIM [IEPOM B KOHTEKCTE YCTpOHCTBA. YHCIIO TOYEK MOXKET OBbITh 0O0JIbIIIE YeM 4,
OJTHAKO HEOOXOJMMO YYHTBIBATh, YTO KOJMWYECTBO TOYEK JOJDKHO OBITh
4+3+...+3

3.11 butoBble KapTbl (bitmap)

burtoBbie KapThl MoOIIHbIH HHCTpYMEHT WINdOWS, npeaHa3HauYeHHBIN IS
MpeICTaBICHUsS] 1 00paOOTKU PacTPOBBIX M300pakeHuii. butoBas kapra siBseT-
Csl OTHUM M3 00BEKTOB KOHTEKCTa ycTpoicTBa. C TOYKM 3pEHHUS TOJIb30BATEIIS
OuToBas KapTa MpEACTaBJsIET MPIMOYroabHUK Todek (Pixel), kotopeie Gopmu-
pyIoT Bu3yaibHOE u3o0paxkeHue. C TOYKM 3pEHUS MPOrPaMMHUCTA 3TO HAOOP
CTPYKTYP, COCTOSLLNMN U3!
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1) 3arosioBka, B KOTOPOM OITMCAHO: pa3peliarolias CrocoOHOCTh YCTPOii-
CTBa OTOOpa)KEHUs, pa3Mep MPSMOYTOJIbHONW 00JACTH B MUKCENAX, pa3Mep MUK-
ceJsa, pa3Mep MaccuBa U T.1.;

2) 1BETOBAs MAJIUTPA;

3) MaccuB OUT, COJIEPIKAIIUX TUKCEIBI.

CymectByet nBa Tuna O0uToBbIX KapT: DDB — OuTOBBIE KapThl, 3aBUCS-
e ot ycrpoiictBa otoopaxkenust u DIB- He 3aBucsmme ot ycrpoiicrsa. Pac-
CMOTPHUM CTPYKTYpBI OMTOBOI KapThl popmarta DIB:

1) uBeroBast raMMa yCTpOIMCTBa, B KOTOPOM OBLIO CO3/1aHO MPSIMOYTOJIb-
HOU M300paxeHue;

2) pa3penieHue yCTpoucTBa, B KOTOPOM CO3AaHO N300paKEeHHE;

3) manuTpa yCTpONCTBa, B KOTOPOM CO3/1aHO M300paKeHUE;

4) maccuB (RGB) 3HaueHui MUKCEI0B U300paKESHHUS,

5) ykazaHue Ha croco0 CyKaTusi U300paKEeHHUS.

HNannas undopmanus 3anocutrcs B ctpykrypy BITMAPINFO, kotopas
cocrout u3 3arosioBka BITMAPINFOHEADER u HeckolbKuX MacCHBOB
RGBQUAD. BITMAPINFO wumeer onucanue

typedef struct tagBITMAPINFO { // bmi
BITMAPINFOHEADER bmiHeader;
RGBQUAD bmiColors[1];
} BITMAPINFO;
3aroJIOBOK UMEET CJIeayromec OIrMcaHme

typedef struct tagBI TMAPINFOHEADER{ // bmih
DWORD bhiSize; //pa3mep cTpykTypsl B OaiiTax
LONG biWidth; //mmpuna n3odpaxeHus B muKceaax
LONG biHeight; //BeicoTa nzo0paskeHus B muKceaax
WORD biPlanes; //onuceiBaet yncio miockocreil mist EGA
WORD biBitCount //4uicio 6MT Ha OMH TTHKCEI
DWORD biCompression; //crioco0 cxatus n300pakeHHsI
DWORD biSizelmage; //pa3mep u3o0pakeHus B OaiTax
LONG biXPelsPerMeter; //ropu3oHTalibHOE pa3perieHne
LONG biYPelsPerMeter; //BeptukaibHoe pa3pericHue
DWORD biClrUsed;
DWORD biClrImportant;

} BITMAPINFOHEADER,;

Crpykrypa RGBQUAD wumeet onucanue:

typedef struct tagRGBQUAD { // rghq
BYTE rgbBlue; //rony6oii
BYTE rgbGreen; //3encnbrit
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BYTE rgbRed; //xpacHbiii
BYTE rgbReserved; //3ape3epBupoBano
} RGBQUAD;

Onucanue ctpyktypsl BITMAP

typedef struct tagBITMAP { // bm
LONG bmType; //0
LONG bmWidth; //Illupuna n3o0paxeHus B MUKCENIaX
LONG bmHeight; //Bricota n3o0pakeHrne B MUKCeIax
LONG bmWidthBytes; //4rcno 6aiiT Ha CKaHUPOBAHHYIO CTPOKY TOUYEK
WORD bmPlanes; //auicio miockocren
WORD bmBitsPixel; //aucio 6ut Ha nukcen
LPVOID bmBits; //ckan cTpoKu MHKCEIOB
} BITMAP;

Oynkius BitBlt npousBoauT xomupoBaHue OUTOBOM KapThl M3 OJHOTO
KOHTEKCTa yCTpOoKCcTBa B pyroi. Onucanue GyHKIUH CIEAYIOIIEE:

BOOL BitBlt( HDC hdcDest,// neckpuntop KOHTEKCTa IPUEMHUKA
int nXDest,// X- koopaMHATA JIEBOT'O BEPXHET0 yrila MPUEMHUKA
int nYDest,// y- kooparHaTa JIEBOTO BEpXHETr0 yriia MPUEMHHUKA
int nWidth,// mupuna nmpsiMoyroapHOM 00JIACTH B MTUKCETAX
int nHeight,//BeicoTa mpsSIMOYTOJIBHOM 00JIACTH B TTUKCEIAX
HDC hdcSrc,// neckpunTop KOHTEKCTa HCTOYHUKA
int nXSrc,// X- kooparHATA JICBOTO BEPXHETO yrjla HCTOYHHKA
int nYSrc,// y- koopanHaTa ICBOrO BEPXHETO yrila HCTOYHHKA

DWORD dwRop //xox pacTpoBoii onepariiu

);

Koa pacTpoBoii onepanun MOXET UMEThH CIICAYIOIIME 3HAUCHUS
BLACKNESS
DSTINVERT
MERGECOPY
MERGEPAINT
NOTSRCCOPY
NOTSRCERASE
PATCOPY
PATINVERT
PATPAINT
SRCAND
SRCCOPY



130

SRCERASE
SRCINVERT
SRCPAINT

3.12 PaboTa ¢ knaBuatypou

Windows obecrieunBaeT moaIepKKy padOThI C KIIABUATYyPOH HE3aBHCUMO
OT MPOU3BOAMTEII YCTPOMCTBA M UCHOJB3YEMOIO f3bIKA. DTO JOCTUraeTcs 3a
CUeT OpraHM3allly JpaiiBepa U crielualbHOro nHTepdeiica KiaBuaTyphl.

IIpy HakxaThy KIaBUIIM ApABEp YUTAECT KOJA HAKATOW KJIABUILU U IEpe-
naet B uHTepdelic kiaBuaTypsl. [locneaHuii Ha OCHOBE TaHHOTO Koja (hopmu-
pyeT BUPTyaJIbHBIA KOJ KJIABMILIM, CO3/IA€T Psi COOOLIEHUN M MOCHUIAET UX B
ouepeib MPUIIOKEHUS.

BaxxHbIM 371eMEHTOM B3auMOJIEHCTBUS MHTepdeica KiIaBuaTyphl MpUiIo-
KEHUSIMU sBisieTcss pokyc. DoKyc omnpenensieT OKHO, KOTOpoMy OyZAeT mepena-
HBbI COOOIIeHUs1 OT KiaBuaTypbl. Dokycom KiaBuUATyphl OOBIYHO 00JIAJACT aK-
TUBHOE OKHO, C KOTOPBIM pab0TaeT Moab30BaTeNb. AKTUBHBIM OKHO CTAaHOBHUTCS
P 3alyCKe MPWIOKEHUs, NIPH IIEeTKaHbe MBIIIKONW Ha 3aJaHHOM okHe. [Ipu
MEPEKIIIOYECHUN MEXAY OKHaM C Momollbio komOuHanuu kinasum ALT+TAB
nmu ALT+ESC.

Koraa ¢oxyc kinaBuaTypbl nepeiaercs OT OJHOr0 OKHAa K APYromy, TO B
nepBoe okHO mepemaercs coobmenne WM_KILLFOCUS, a Bropomy —
WM_SETFOCUS.

[Tpu HaXATUN KJIABUIII Windows co3/1aeT COOOIIIEHNS
WM_SYSKEYDOWN wunu WM_KEYDOWN.

Coobmenne WM_SYSKEYDOWN nepenaetcst B ToM citydae, eciii Obliia
HaxaTa komOuHarus kinapuil ALT u qpyras knaBuia, Hanpumep, ALT F4, nnm
ALT X u T.1. IIpu o6paboTtke 3TOro cooOmieHuss WParam coaep>KuT Kol BUPTY-
abHOW KJ1aBHUIIHM, a [Param — mapameTpsl apailiBepa KI1aBHATyphl (CYCTUHMK I10-
BTOPEHH, CKAaHKOJ, (PJIa>KKH COCTOSTHUH U JIp.)

Coobmenne WM_KEYDOWN mnepenaercs B ToM ciy4ae, eciid Oblia
Ha)kaTa KJaBuIlla WiM KomMOuHaiusa kiasuin 6e3 ALT. B atom ciiywae wParam
COZCPKHUT KOJI BUPTYyalIbHOH KiaBuim, a IParam — napamerpsr apaiiBepa kia-
BUATYPBI (CUETUMK MOBTOPEHUH, CKAHKO, (PJIa’KKU COCTOSIHUI U Jp.)

Coob6menue WM _KEYUP nepenaercs B ToM ciiydae, €cii Obljia Haxartas
KJIaBUIIIA UKW KoMOMHanus kiaBuin 0e3 ALT mpunuia B UCXOIHON COCTOSIHHE
(ornymiena nocnie HaxaTus). B aTtom cmydae wWParam coaep:kut Koj BUPTyalib-
HOU KyaBuIH, a [Param — mapametpsl apaiiBepa Ki1aBHaTyphl (CUETUHK MOBTO-
peHuil, CKaHKO/I, ()JTaKKU COCTOSTHUN U JIp.)

Coobmenne WM_SYSKEYUP nepenaercss B ToM ciay4ae, eci KOMOU-
Hauus kinaBuiml ¢ ALT mpuma B UCXOQHOM cocTOsiHME (OTHYIIEHA MOCIe
Haxkatus). B aToM cityyae WParam coaep>KUT KOJ BUPTyaJbHOW KJIABHUILIU, a
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IParam — mapameTpsl apaiiBepa KiaBUATYphl (CYETUYHK IMOBTOPEHUH, CKAHKOI,
(haXXKu COCTOSTHUH U /1. )

Coo6menne WM_CHAR nepenaercst B TOM ciiy4yae, €clid HakaTasl Kia-
BHUIIIA SIBJISICTCSI CHMBOJIOM (B OTJIMYWU OT ynpasisitomux kinasum DEL, HOME,
INSERT, u 1.1.) Torma wParam couepsxut ASCII koa cumBosa, IParam — ma-
pameTphl IpaiiBepa KIaBHATYphl (CYETUHUK MOBTOPECHUMA, CKAHKO, (PIIaXKKH CO-
CTOSTHUU U Jp.)

Hwxe npencrasinensl nBa npuMmepa. llepBbiil nmprMep mOKas3bpIBaeT, Kak
ucnons3zoBath coodenne WM_KEYDOWN st 06paboTku Ha)kaTuil HE CUM-

BOJIBHBIX KJIaBHIII.

case WM_KEYDOWN:
switch (wParam) {
case VK_LEFT: // O6paboTka KIaBHUIIIM 'CTpENIKa BICBO"

break;

case VK_RIGHT: // O6pabotka kiaBuiy "'cTpeiika Bpaso'
break;

case VK_UP: : // O6paboTka kinaBumy ''crpenka BBepx"
break;

case VK_DOWN: // ObpaboTka kiIaBuIM "'cTpeika BHU3"
break;

case VK_F1: // O6pabotka knaBumu "F1"

Help();
break;

./ OGpaboTKa Ipyrux HE CUMBOJILHBIX KOJOB

.default:
break;
}

DTOT mpuMep ToKa3biBaeT ucrnonbzoBanue coodmenus WM _CHAR ms
00paboTKH BBOJA CUMBOJIOB.

case WM_CHAR:
switch (wParam) {
case 0x08: //O6paboTka kiaBumy "3a00it"
break;
case 0X0A: // ObpaboTka KJIaBUIIHX "'TIEPEBO CTPOKH '
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break;
case 0x1B: // O6pabotka kiaaumu "ESC"
break;

default: //o6pabotka apyrux cumBosioB ASCII kona
break;

}
3.13 PaboTa c MbIWIKOU

Manunynsatop tuna «Mplmb» (Jaqee MBIIKa)  SIBISETCS YI0OHBIM
YCTPOMCTBOM ISl paboThl ¢ rpadudeckum unteppeticom OC «Windowsy. Tak-
ke Kak ¢ kiaaBuarypoi, WIiNndows a1t MBIIIKA UMEET ApaiBep ¥ MPOTrPaMMHBIH
uHTep(deric, KOTOpoil HE 3aBUCUT OT MPOU3BOAUTENS YyCTpoiicTBa. OOBIYHO,
MBIIIIKA UMEET TPU KIABUIIM (JIeBasi, CpeaHssl U mpaBasi). [lepeaBuras MbIIIKy
TI0 TMIOBEPXHOCTH (KOBPHKA, CTOJIA U TIP.) MBI IIEPEMEIIaeM CICIIHAIBLHBIA Kypcop
10 SKpaHy TEPMHHATIA.

JI1s co3manus MPUIIOKEHUsT pabOTAIOIIETO ¢ MBIIIKON HEOOX0IMMO 3HAThH
MOJIO’KEHUE Kypcopa, a TakKe, Kakasi KJIaBUIa MBIIIKK MpU 3TOM Hakarta. J[ms
storo B Windows mpeycMOTpeHbI COOTBETCTBYIOIIUE COOOIICHUS.

1. WM_MOUSEMOVE

D710 coobIIeHre mepeaaeTcs B MPUIOKEHHE KOT/la B OKHE MPUJIOKEHHUE
HaXOAMUTCS Kypcop U OH M3MEHsIeT coe mojoxenue. [Ipu atom wParam copaep-
XUT (aaxku, a [Param comepxut mosoxxeHue kypcopa. [Ipuuem:

XxPos = LOWORD(IParam); // ropu3oHTanbHas MO3MIKsA Kypcopa
yPos = HIWORD(IParam); // BepTukaibHas MO3UIKSA Kypcopa

3HaueHne WParam MoxxeT ObITh KOMOMHAIIMEHN CIIETYIOIINX (PIIa’KKOB:
MK_CONTROL ycranoBnen, ecnu Haxara knaBuma CTRL.
MK_LBUTTON ycranoBneH, eciu Ha)kaTa JeBasi KJIaBUIIIa MBIIIKH.
MK_MBUTTON ycraHoBIeH, eclii Ha)kaTa CpEIHSS KIIaBUIIIA MBITITKH.
MK _RBUTTON ycTaHOBIEH, eclTi Ha)kaTa MpaBasi KJIaBUIIIA MBITITKH.
MK_SHIFT ycranosneHn, ecinu Haxkata kinauma SHIFT.

Hwxke npencraBneHa tabiuia cooOIeHUN sl 0OpaOOTKHM Ha)XaTUH U
OT>KaTHI KJIaBUII MBIIIKH.

WM _LBUTTONDBLCLK JIBOMTHOM IIETYOK JICBOM KIIABHIIIN
WM_LBUTTONDOWN Haskara neBasi KJ1aBuIlla MBIIIKA
WM_LBUTTONUP JleBas knaBHIIa MBIIIKU OT>KaTa
WM_MBUTTONDBLCLK JIBOMHOM IIETYOK CpeIHEN KIIaBUIIIN
WM_MBUTTONDOWN Haara cpeiHss1 KJIaBHILIA MBIILIKA

WM_MBUTTONUP CpenHss KIaBHILIA MBIILIKH OTKAaTa
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WM_RBUTTONDBLCLK JIBOMHOM IIETYOK MPABOM KJIABUIIIH
WM_RBUTTONDOWN Haxxara npapasi KJ1aBuIlla MBIIIKA
WM_RBUTTONUP [IpaBas kyaBuIlIa MBIIIKH OTKaTa

B kaxmom mepedncieHHOM cooOmeHnn WParam comepkut (iaaxkw,
orcannbie Boie (cM. WM_MOUSEMOVE). A IParam coaepxuT moJjioxe-
HUE Kypcopa.

XPos = LOWORD(IParam); // ropu3oHTaIbHAS MTO3UIUSA Kypcopa
yPos = HIWORD(IParam); // BepTukanbHas mo3umnus Kypcopa

IIpumeuanue. J[jig1 Toro 4ro6sl 00padaTHIBATH JBOMHBIC IIETYKH HANO B
OKOHHOM KJ1acce Heooxoaumo yctanoBuTh cTiib CS DBLCLKS.

3.13.1 llpumep pucoBanue Junuii (3¢pPekT pe3nHOBOH HUTH)

PaccmoTpum npumep pucoBaHMe JTMHUNA ¢ OMOIIBIO Kypcopa MbIIIKH. Ko-
rJa Kypcop MBILIKY NEPEIBUHYT B KIIMEHTCKYIO YacTh OKHA M Ha)kara JieBas Kia-
BUIIIA, B OKOHHYIO TIporieaypy nocbuiaetcsi coodmenue WM_LBUTTONDOWN.
OOpabaTeiBasi 3T0 COOOUIEHUE, TPOUCXOIN 3aXBAT MBIIIKHA, KOOPAUHATHI KYypCO-
pa COXpAHSIOTCS, KOTOPhIE CTAHOBATCSI KOOPAMHATAMHM HAYaJIbHOW TOYKHU PUCO-
BaHUs JIMHUU.

[Ipn nBM>KEHUU Kypcopa ¢ «IIPHUAABIECHHON» JIEBOM KIIABUIIEN B OKOHHYIO
nporueaypy noceutaercst coodbmenne WM_MOUSEMOVE. Ecau 310 coobie-
HUE MPUHUMAETCS MEPBBIM pa3, TO pUCYETCs TUHUS MEXKIY HadallbHOM U TEKy-
1€ TOYKaMH M KOOPJAMHATHI TEKYIIEW TOYKHU 3allOMUHAKOTCS. B mocnenyromue
U3MEHEHUS1 KOOPANHAT MBIIIKH

OpEebITyIas JIUHUS 3aTUPACTCS U PUCYETCS JIMHUSL C HOBBIMU KOOpJMHA-
TaMu Kypcopa. Taku oOpa3om, JTUHUS BCEr/a CIEAyeT 3a KypcopoM U TEM ca-
MBIM jJocTuraeTcs 3¢pGeKT pucoBaHUs PE3UHOBON HUTH.

LRESULT APIENTRY MainWndProc(HWND hwndMain, UINT uMsg, WPARAM
wParam, LPARAM IParam)

{
HDC hdc; I/ neckpunTOp KOHTEKCTa YCTPOUCTBA
RECT rcClient; // pa3amMepbl KJIMEHTCKOM YacTH OKHA
POINT ptClientUL,; // KOOpAMHATHI JIEBOTO yIiIa KIMEHTCKOM YacTH OKHA
POINT ptClientLR; I/ xoOpAMHATHI IPABOTO yIJla KIMEHTCKOW YaCTH OKHA
static POINTS ptsBegin; [[HayanmpHas TOuKa
static POINTS ptsEnd; /[ HOBast TekyIas TOUKa

static POINTS ptsPrevEnd; // mpenpiaymas Texymias To4ka
static BOOL fPrevLine = FALSE; //¢naxxok Hamuuus npsiMoii B OKHE
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switch (uMsg) {
case WM_LBUTTONDOWN: //naxara JieBasi KJIaBHILIa MBIIIKA
SetCapture(hwndMain); // 3axBaT MbIIIKK

GetClientRect(hwndMain, &rcClient); //onpenesnsiem HadaabHbIC KOOPAMHATHI
ptClientUL.x = rcClient.left;
ptClientUL.y = rcClient.top;

ptClientLR.x = rcClient.right + 1,
ptClientLR.y = rcClient.bottom + 1;

ClientToScreen(hwndMain, &ptClientUL);
ClientToScreen(hwndMain, &ptClientLR);

SetRect(&rcClient, ptClientUL.x, ptClientUL.y,
ptClientLR.x, ptClientLR.y);

ClipCursor(&rcClient);

ptsBegin = MAKEPOINTS(IParam); //ycranaBinBaeM HadalbHbIC KOOPAUHATHI
JIMHAA
return O;

case WM_MOUSEMOVE: //nepemeniaem Kypcop MBIIIKA
if (wParam & MK_LBUTTON) { //ecnu neBast k1aBuiira Haxkata

hdc = GetDC(hwndMain); //monydaer 1ecKpUIITOp KOHTEKCTa YCTPOHCTBA

SetROP2(hdc, R2_NOTXORPEN); //yctaHaBiuBaeM pEXHUM PHUCOBAHHS IJIHHUI
WHBEPTHPOBAHUEM

if (fPrevLine) { //mpenpiayimas TuHHS €CTh
MoveToEx(hdc, ptsBegin.x, ptsBegin.y, //ctupaem ee UCTIONB3Ys PEKUM
HHBCPTUPOBAHUSA
(LPPOINT) NULL);
LineTo(hdc, ptsPrevEnd.x, ptsPrevEnd.y);

}

ptsEnd = MAKEPOINTS(IParam); //pucyem HOBYyO THHHIO
MoveToEx(hdc, ptsBegin.x, ptsBegin.y,

(LPPOINT) NULL);
LineTo(hdc, ptsEnd.x, ptsEnd.y);



135

fPrevLine = TRUE; //nuHus Ha 5KpaHe €CTh
ptsPrevEnd = ptsEnd; //3amomuHaeM TEKYIIYIO O3HILIUIO
ReleaseDC(hwndMain, hdc); //3akpsiBaeM KOHTEKCT yCTPOHCTBA

}
break;

case WM_LBUTTONUP: //neBas kiiaBuIiia MpIIIIKA OTITYIIICHA

fPrevLine = FALSE; //munuu Ha 3KpaHe HET
ClipCursor(NULL); //oTmyckaem MBIIIKY
ReleaseCapture();

return 0;

case WM_DESTROY:
PostQuitMessage(0);
break;

. // 0b6paboTKa APYyrux cOOOMCHHIA

3.14 Pecypchbl
3.14.1 OcHOBHBIE MOHATHSA

[Mpunoxenre B WIindows dacTto comepkaT pa3HOOOpa3HbIe H300pake-
HUS, TUKTOTPAMMbI, TEKCThI COOOIIEHUN, KypCcOphl, MPUDTHI U TIP., KOTOPHIC
MOT'YT 3aHUMAaTh 3HAUUTENbHBIN 00beM OIl. BakHBIM CBONCTBOM TaKHX JaHHBIX
B TOM, YTO OHU HE U3MEHSIOTCA. J[JIs XpaHEHUs U MaHUITYJUPOBAHUS TaKUMU
JAHHBIMH B CUCTEME NPEIYCMOTPEH MEXaHU3M MOJKIIOUEHUS pecypcoB. Takum
o0pazoM, pecypc MNPUIIOKEHUS ATO OJOK HEU3MEHSEMBIX JaHHBIX, KOTOPHIC
HE00XO0AMMO MPUIIOKEHUIO B MpoIiecce padoThl. B cucteMe pecypchl XpaHsATCs B
BUJIE OTJEIBHOTO MOJYJISl, OMIMCAHUE PECYPCOB MPOU3BOJIATCS HA CHELUATBHOM
CKpUNTOBOM s3bIKe. Kaxk b1 pecypc umeer nms u tun. Mms pecypca npeacras-
asieT coO0i naeHTU(UKATOP U HEKOTOPOE Liesioe Oe33HaKOBE YUC0. THuIl pecyp-
ca 3ajaeT crnocoO 3arpy3ku u oOpadboTku ¢ nomorisio APl-¢pyukiuit. B OC
Windows 3apeructpupoBaHO HEKOTOPOE MHOXKECTBO THUIIOB: UKOHKHU, KYPCOPBHI,
pacTpoBble H300pa)KEHUsl, MEHIO, YCKOPHUTENH, JAMAJOroBble OKHA, TabiuIa
CTPOK CUMBOJIOB U IIp. B cucteMe Takxe NpeaycMOTPEH MEXaHU3M XPaHEHUS U
UCITOJIB30BAHUSL pecypca, ONPENEIEHHOr0 NPUKIAJAHBIM MporpaMMucToM. i
CO3/1aHUs U UCTIOJIb30BAHUS PECYPCOB B MPUIIOKEHUN HEOOXOIMMO BBITIOJTHUTD
JIBa I1ara:

1. KoMmnoHOBKa pecypcoB MpHU CO3JaHUU MPUITOKECHHUS.

2. Vcnonbs3oBaHUE PECYpCoOB B Mpoliecce paboThl MPUIIOKEHUS.
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Ha mnepBoMm miare HeoOXOAMMO MOATOTOBUTH JaHHBIE, KOTOpbIE OYyIyT
XpaHUThCs B pecypce. Hampumep, 4actb pecypcoB MOXKET OBITh MPEICTABIICHA B
daiinax (u300pakeHus, TUKTOIPaMMBbl, IPUPTHI, APyTrHe MOJIb30BATEILCKUE pe-
cypcel). OctanbHble MOTYT ObITH MPEACTABICHBI B (pailie onucaHus pecypca.
Jlanee Bce pecypchl ONMMCHIBAIOTCS B (paiisie pecypca (TEKCTOBBIN (ailn ¢ pac-
mpenueM Ic). KaxaoMy pecypcy Ha3HadaeTcs MMs U yKa3bIBA€TCS COOTBET-
CTBYIOIIMM THUIl. ECM pecypc HE CTaHAAPTHBIN, TO €T0 THUIl Ha3HAYAET CaM IIpo-
ITPAMMMCT.

[Tocne Toro Kak omMcaHUE PECypCcOB TOTOBO, TEKCTOBBIN (haiii OMMCaHUN
pPECYpCOB MOJKIIOYAETCSl K MPOEKTy npuiokenus. Jlanee mpu popmupoBaHus
PUWIOKEHUS, KOMITUJISITOP PECYPCOB MPOU3BOIUT paz00p ONUCAHUS PECYPCOB U
bopMHpyeT OOBEKTHBIM KOl pecypcoB. 3aTeéM KOMITAHOBIIMK, MPU CO3JAaHUU
MPUJIOKEHUS, TOJKIIOYAET PECYPCHI.

Hcnonb3oBanue pecypcoB npousBogauTcs ¢ nomoisio API-gynkiuii, xo-
TOpble 00OECIEUNBAIOT: MOUCK, 3arpy3Ky, (PUKCALMIO PECYPCOB, U BbIACICHUE U
YTWIA3ALUIO ONIEPATUBHON IMAMSTH, 3aHUMAaEMOM pecypcamu.

3.14.2 SI3bIk onucaHus pecypca

S3BIK ommMcaHus PECYpCOB JOBOJBHO MPOCTOM S3bIK HE WMEIOIIMN HU
[IAKJIOB HE BETBJICHUN. 1 COCTOUT U3 ITOCIEI0BATEIILHOCTH:

<uMs pecypca™> <TuIl pecypca> <¢ailsl pecypca Uil HEOCPEICTBEHHOE OITMCaHNE™

B ¢aiin onucanus pecypcoB MOKHO HCIIOIb30BaTh JUPEKTUBBI MPEIPO-
nieccopa. Hampumep, #include umu #define.

CrpykTypa onucaHus pecypca 3aBUCUT OT Tuma pecypca. IIpegycmotpe-
HBI CJICAYIOLINE THUIIBI: IIPOCTBIE, COCTAaBHBIC W THIIBI, OIPEHACIICHHBIC ITPOTpaM-
MHUCTOM.

IIpocTbie THIIBI

Pucynok

BITMAPTun pecypca st XpaHeHus PUCYHKOB. PucyHok B ¢dopmate
BMP nomxen xpanuthcs B aitie. [IpaBuna 3anucu:

Nwms_pecypca BITMAP ums_aiina
[Tpumep

diskl BITMAP disk.bmp
12 BITMAP PRELOAD diskette.omp
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Kypcop

CURSOR — tun pecypca npeaHa3Hau€HHBIN A MpeICTaBICHUs U300-
pakeHus1 Kypcopa, MpeABapUuTeIbHO JOJHKeH OBbITh 3amicaH B Qailie ¢ paciiu-
peariem CUR. IlpaBuna 3anucu
Nms_pecypca CURSOR  ums_aiina

Harmpuwmep,
cursorl CURSOR bullseye.cur
2 CURSOR "d:\\cursor\\arrow.cur"

HlIpughm

FONT — Tum pecypca s npecraBieHus mpudTa, mpudT mpeaBapu-
TEJIbHO JOJKEH OBbITh 3amucaH B Qaiiie. [IpaBuna 3anucu:

Nmsa_pecypca FONT umsa_caiina
ghbvth
5 FONT CMROMAN.FNT

Hrkonka

ICON — Ttum pecypca npeaHa3HayeH I MPEACTABICHUS UKOHKH TPHU-
noxxeHus. MikoHka mpenBapuTenbHO JODKHA ObITh 3amucaHa B ¢aiin. [IpaBumia
3aIllCH CIEaYIOIINE:
Nmsa_pecypca ICON ums_aiina

Hanpuwmep,

deskl ICON desk.ico
11  ICON DISCARDABLE custom.ico
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CocTaBHBIE THIIBI

DIALOG THUII OTIpeJIeseT YIPaBIISIONINE JIEMEHThI IMAJIOTOBOTO OKHA.
MENU THII OTIpeIesieT OMMCAHUE MEHIO.
RCDATA OTIpeIeIISICT IBOMYHbBIC JTAHHBIC.

STRINGTABLETum, onpezaenser TabauIly CTpOK.
1. Yexkopumenu

Tun ACCELERATORSHpenna3zHaueH mjigs  MpencTaBiICHUs KOJbI Kila-
BHII OBICTpOro JocTyma. [IpaBuia 3amicu onucaHuil YCKOPUTENICH CIIeTyrOITHE:

Nwms_ pecypca ACCELERATORS

BEGIN
event, idvalue, [type] [options]

END

event — OmUCHIBAeT KIIABUINY WIIM KOMOMHAIMIO KJIABUII, MMMETCS Clie-
IYIOIINE BAPHAHTHI 3AIIMCH:

1) «cHUMBOIY;

2) «BHPTYAJIBHBIA KOO,

3) 1uenoe 3HaYCHHE.

idvalue — unentudukaTop, KOTOPHIH MepeaacTCs B OKOHHYIO IPOLCAYPY
IIPH Ha)KaTHE STOW KJIABUIIH MJIH KOMOMHAIIUH KJIaBHIIL

type umeet nBa 3Hauenust ASCI| win VIRTKEY
Omnuuu (options)
ALT — coueranue HaxkaTueMm kiapuieid ALT.

SHIFT — coueranue Haxxatuem kiapuniein SHIFT.
CONTROL — coueranue naxaruem kinasuinern CONTROL.

Hanpuwmep,
1 ACCELERATORS
BEGIN
"AC", IDDCLEAR : control C
"K", IDDCLEAR :shift K

"k", IDDELLIPSE, ALT ;altk
98, IDDRECT, ASCII ;b
66, IDDSTAR, ASCII ;B (shift b)
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"g", IDDRECT g
"G", IDDSTAR . G (shift G)
VK_F1, IDDCLEAR, VIRTKEY ' F1

VK_F1, IDDSTAR, CONTROL, VIRTKEY ; control F1
VK_F1, IDDELLIPSE, SHIFT, VIRTKEY ; shift F1

VK_F1, IDDRECT, ALT, VIRTKEY ;alt F1

VK_F2, IDDCLEAR, ALT, SHIFT, VIRTKEY ; alt shift F2
VK_F2, IDDSTAR, CONTROL, SHIFT, VIRTKEY ; ctrl shift F2

VK_F2, IDDRECT, ALT, CONTROL, VIRTKEY ; alt control F2
END

2. Onucanue pecypca 0uanoz06020 OKHa

Tun pecypca DIALOG npeana3HadeH Asisi ONMMCAHUS TUATOTOBOTO OKHA
U €T0 yNpaBIIAIONUX 3JIeMeHTOB. [IpaBuiia 3amucu 3Toro pecypcea cienyromue.

<ums_pecypca> DIALOG [ load-mem] X, y, width, height
[optional-statements]
BEGIN

control-statement

END
[TapameTpsr:

1. Ims pecypca.
2. load-mem — mapamMeTpsbl 3arpy3Ku 1 Kjacca maMsTy.
3. Onucanue napaMeTpoB OKHa.

CAPTION "text" — 3aroaoBox.
CHARACTERISTICS dword — ¢pnaxku.
CLASS class — oxoHHBI KJ1acc.

STYLE styles — ctunb okHa.

Onucanrie ynpaBIsiomux 3aeMeHToB (control-statement) 3agaercs ogHuM
OOIITUM TIPABUIIOM:

CONTROL text, id, class, style, x, y, width, height
rie CONTROL npunumaer cieayronige 3Ha4eHUs

AUTOCHECKBOX
AUTORADIOBUTTON
CHECKBOX
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COMBOBOX
CTEXT
DEFPUSHBUTTON
EDITTEXT
GROUPBOX
LISTBOX
PUSHBUTTON
RADIOBUTTON

text — TekcT 3arosioBKa,

Id, — unenTHdHUKaTOp OOBEKTA YIIPABICHUS;
class — kimacc oOBekra;

style, — cTuiIb 00BEKTA;

X, Y, — KOOpJMHATHI Ha OKHE;

width, height — mupuHa 1 BbICOTa 3JIEMEHTA.

[Tpumep, onrcanue TUAIOrOBOTO OKHA B pecypcHOM (aiie:

#include <windows.h>

ErrorDialog DIALOG 10, 10, 300, 110
STYLE WS_POPUP|WS_BORDER
CAPTION "Error!"
BEGIN
CTEXT "Select One:", 1, 10, 10, 280, 12
PUSHBUTTON "&Retry", 2, 75, 30, 60, 12
PUSHBUTTON "&Abort", 3, 75, 50, 60, 12
PUSHBUTTON "&lgnore", 4, 75, 80, 60, 12
END

3. Onucanue pecypca menio

Pecypc MeHIO mpenHa3HayeH s TMPECTABICHUS MEHIO MPUIOKEHHUS.
[IpaBuiia 3anucu pecypca MEHIO CIIEIYIOIINE:

menulD MENU [load-mem]
[optional-statements]
BEGIN

item-definitions
END

rie item-definitions MoxeT npuHUMATh CIICAYIONINE 3HAUCHHS ;
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1) MENUITEM
2) MENUITEM SEPARATOR
3) POPUP

OnemenT MENUITEM npennasnaden s onvcaHusi KOHEUHOTO MyHKTA
MEHIO I UMEET CIIEAYIOIINA CHHTAKCHUC!

MENUITEM text, result, [optionlist]

3nech

text — o0o3Hauar, TEKCT COACPKAIIUN OMUCAHUE JIEMEHTA MEHIO;

result — menoe 3HaueHue, mepearNIcecs B OKOHHYIO MPOIEAYPhI TPU
BBIOOPE JAHHOTO MYHKTA B MEHIO;

optionlist — yka3pIiBacT Ha HEKOTOPBIC OIMIIUH MEHIO:

CHECKED — 3T0 myHKT MEHIO Mpu BbIOOpE OYJIET OTMEUEH.
GRAYED — o3nauaer, yto Oy/ieT U3MEHEH IIBET IyHKTA.
HELP — 510 nomo1p.

INACTIVE — nyHKT BH/IEH HO HE MOKET OBITH BBIOpaH.
SEPARATOR — pa3nenurenb

[TIpumep onucanus pecypca MEHIO.

MENUITEM "&Roman", 206, CHECKED, GRAYED
MENUITEM SEPARATOR
MENUITEM "&Blackletter”, 301
Bcnaviearowee menio
BcmosiBaroiee MEHIO UIMEET CHHTAKCHUC Takou ke kak u MENU

POPUP text, [optionlist]

BEGIN
item-definitions

END

Toraa oGmuil mpuMep omucaHus MEHIO B pecypce OyIeT CeNyOIu:
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chem MENU
BEGIN
POPUP "&Elements"
BEGIN
MENUITEM "&Oxygen", 200
MENUITEM "&Carbon", 201, CHECKED
MENUITEM "&Hydrogen", 202
MENUITEM SEPARATOR
MENUITEM "&Sulfur", 203
MENUITEM "Ch&lorine", 204
END
POPUP "&Compounds”
BEGIN
POPUP "&Sugars"
BEGIN
MENUITEM "&Glucose", 301
MENUITEM "&Sucrose", 302, CHECKED
MENUITEM "&Lactose", 303, MENUBREAK
MENUITEM "&Fructose", 304
END
POPUP "&Acids"
BEGIN
"&Hydrochloric"”, 401
"&Sulfuric”, 402
END
END
END

OcHoBHOE MCEHIO 6yneT COACPIKATh JABa BCIIJIBIBAKOIIINX OKHa
«&Elements» u «&Compoundsy.

[TepBoe BCIUIBIBAIOIIEE MEHIO COIECPKUT 6 SJIEMEHTOB, OJIUH U3 KOTOPBIX
pasaciInTCIIb. BTOpO@ BCILIBIBAOIICC MCHIO COACPIKUT CIIC JBa BCILJIBIBAIOIIHUX
OKHa.

Pecypchl, onpeesisieMble M0JIb30BaTeIeM

[Iporpammuct B pecypcHoM (haiisie MOKET OpraHNU30BaTh OMUCAHUE COO-
CTBEHHBIX PECYpPCOB, ABYMsI CIIOCOOaMMU:

1) ucnonb3ys Tiann RCDATA;
2) UCTIONB3Ys CBOW COOCTBEHHBIH THII.

st ucnionszoBanus RCDATA HeoOXoauMo HCIONIh30BaTh CIEIYIONTHE
npaBua:

namelD RCDATA [load-mem]
[optional-statements]
BEGIN
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raw-data
END

rac raw-data onmcanue CTPOK CUMBOJIOB U ICJIBIX YHUCCII.

Hanpuwmep,
resname RCDATA
BEGIN
L"Here is a Unicode string\0",
1024, /* int */
0x029a, [* hex int */
00733, /* octal int */
"\07" /* octal byte */
END

[Iporpammuct moxer He ucnosb3oBath RCDATA, a Hanucath CBOW THUTI
pycypca. [IpaBuna 3anmucu B 3TOM cilydae:
namelD typelD [load-mem] filename

Hanpuwmep,
Massiv MPOINTS touxu.bin

Pecypc Tadauna crpok cumBojioB STRINGTABLE

Tabmuma ctpok cumBoioB STRINGTABLE MoxeT OBITH TOJBKO OJTHA,
MOATOMY CUHTAKCHC 3TOU TaOJUIIbI CIETYFOIINI:

STRINGTABLE [load-mem]
[optional-statements]
BEGIN

stringID string

END
rae stringlD — uaeHTH(UKAaTOp CTPOKH, IIEJI0€ YUCIIO.
string — cTpoka CMMBOJIOB, JITIMHHOM He Ooiee 255.

[Tpumep,

#define IDS_HELLO 1
#define IDS_GOODBYE 2

STRINGTABLE
BEGIN
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IDS_HELLO, "Hello"
IDS_GOODBYE, "Goodbye"
END

[TPUMEYAHUE.
B Tex citydasx, Korga BMECTO UMEHH pecypca CTaBUTCs HoMep, TO B API-
(GyHKIUSAX, BMECTO HOMEpa pecypca UCIOJIb3YETCS CIEAYIOUUNA MaKpOC

LPTSTR MAKEINTRESOURCE(WORD wInteger);
OmnpeneneHre KOTOPOro CIAeAyIolee
#define MAKEINTRESOURCE(i) (LPTSTR) (DWORD) ((WORD) (i)))
Hampuwmep,
LoadCursor(hlnsatnce, MAKEINTRESOURCE(10) );
3nech 10 — xoHCTaHTa, 0003HAYAOIIAS UMS pecypca Kypcopa
3.14.3 Ucnosb30BaHNe pecypcoB
Jlns UCTmoJib30BaHMS pecypcoB B mporpamme umeercss Habop API-

bynkuumii. Huxe nepeunciaeHbl OCHOBHbIC (DYHKIMM JJISl 3aTPYy3KH  CTaHIAPT-
HBIX PECYPCOB:

LoadAccelerators 3arpy3Ka TaOJIHIIbl aKCeIepaTOpPOB
LoadBitmap 3arpyska u300paskeHus
LoadCursor 3arpyska Kypcopa

Loadlcon 3arpy3ka UKOHKH

LoadMenu 3arpy3Ka MEHIO

LoadString 3arpy3Kka CTPOKH

[Tocne wucmonb30BaHUS PECYPCOB MPOUBBOAUTCS YTUIM3AIUSA MaMATH.
Huxe nepeunciienst APl-GyHkmu 115 yTUIM3auu TaMsITH COOTBETCTBYIOIINX
TUIIOB PECYPCOB.

Pecypc OyHKIMA yIAIEHHS pecypca
Tabnuia akcenepaTopos DestroyAcceleratorTable
N300pakenue DeleteObject
Kypcop DestroyCursor
Nxonka Destroylcon

Menio DestroyMenu



145

Hauboinee yacto pecypchl 3arpyaroTcsi B ONEpaTUBHYIO TaMATh IIPpU 00-

pabotke coobmenuss WM_CTREATE. CooTBeTCTBEHHO, YTUIM3UPYIOTCS TMPHU
obpabotke coobmenuss WM_DESTROY.

Paccmotpum moapoOHee omucanue GYHKIMMA 3arpy3kd, Bce (DYHKIIUU

IPUHUMAIOT B KQYECTBE BXOJHOIO Mapamerpa aeckpuntop npuitoxerus (HIN-
STANCE) wmm neckpuntop moayns (HMODULE).

1. 3arpy3uth CTpOKY U3 pecypca

int LoadString( HINSTANCE hlinstance, UINT ulD, LPTSTR IpBuffer, int
nBufferMax );

IPOM3BOJIUTCS 3arpy3Ka CTPOKH M3 pecypca Tabiuia cTpok, rae UlD- Homep
crpoku: |pBuffe — Oydep kyna crpoka Oynet nomerniena: nBufferMax — pas-

Mep Oydepa.
2. 3arpy3uTh Kypcop U3 pecypca
HCURSOR LoadCursor(HINSTANCE hlnstance, LPCTSTR IpCursorName );
IpCursorName — ums pecypca, coepiKamiero Kypcop.
[Ipu BemoaHeHuM 3ToM (yHKIMH, OC MO MMEHH HINET pPecypc, €ciu
HaXOJIUT, 3arPykKaeT ero, co3aaeT 00beKT «CUrsorn u Bo3BpaIiaeT JeCKPUIITOP.
3. 3arpy3uth n300pakeHue

HBITMAP LoadBitmap( HINSTANCE hinstance, LPCTSTR IpBitmapName );

[Ipu Bemonnenuu stoi (yuknuu, OC MO MMEHH HINET Pecypc, eciu
HAaXOJIUT, 3arPy’KaeT ero, co3nacT 00beKT «Bitmapy» u Bo3BpaiaeT 1eCKpUITOp.

4. 3arpy3uThb TaOJHUIly aKCeIepaTopoB

HACCEL LoadAccelerators( HINSTANCE hinstance, LPCTSTR IpTable-
Name);

[TIpu Bemonnenun 1ok (yukmuu, OC MO WMEHH HINET Pecypc, eciu
HAXOJIUT, 3arpy’KaeT ero, co3macT 00beKT «Accel» u Bo3BpalaeT 1eCKpPHUITOP.

5. 3arpy3uTh MEHIO

HMENU LoadMenu( HINSTANCE hinstance, LPCTSTR IpMenuName );
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[Ipu BeimonHeHuu »toi (yHkuuu, OC MO MMEHM HUIIET pecypc, eciu
HAXOJIUT, 3arpykKaeT ero, co3aaeT 00bekT «Menuy u Bo3Bpallaer JeCKPUIITOpP.

6. 3arpy3uTh UKOHKY
HICON Loadlcon( HINSTANCE hinstance, LPCTSTR IplconName );

[Tpu Boimonmuenun stoit pynkumu, OC MO UMEHH HIIET PECypc, eCiu
HaXOJMT, 3arpy>KaeT ero, co3naeT o0beKT «ICON» 1 BO3BpaIaeT AECKPUIITOP.

7. 3arpy3ka moyb30BaTeIbCKUX PECYPCOB

Pecypchl, co3maHHbIC MPUKIATHBIM MPOTPAMMUCTOM, TPY3SITCS C MOMO-
IIBIO TPEX (PYHKIIUH:

1) FindResource — HalTH pecypc C 3alaHHBIM UMCHEM M THUIIOM:

2) LoadResource — 3arpy3uth HaiiiecHHBIN pecypc;

3) LockResource — mosiy4nTh ykas3atesb Ha 3arpyKEHHBIH pecypc.

[lepBasg QpyHKIMS UMEET CIENYIOLIEE ONHCAHUE:

HRSRC FindResource(HMODULE hModule, LPCTSTR IpName, LPCTSTR
IpType );

hModule — nmeckpuntTop MOyl WM TPUIOKEHUS, COJCPKAIIETO Tpe-
OyeMBblii pecypc;

IpNam — ums pecypca;

IpType — Ttum pecypca.

Ecnu ¢yHKIMS HaXomuT pecypc, TO OHa BO3BpAIlaeT aKTyallbHBIA Jie-
ckpunrop pecypca (HRSRC).

@OyHKIUS 3arpy3KH HECTAHIAPTHOTO pecypca MMEET OIMCaHHE:

HGLOBAL LoadResource(HMODULE hModule, HRSRC hResInfo );

rne hResInfo — neckpunrop HalizeHHOTO pecypca.

OyHKIMS 3arpy)aeT yKa3aHHBIM pecypc B BUPTYyaJbHYIO MaMsTh U BO3-
BpamiaeT yka3arensb Tuna HGLOBAL.

Oyukuus LockResource mo ykaszaTelio Ha BUPTYalbHYIO HaMsTh 3a-
KpeIUIsieT HalJICHHBIM pecypc B OTIEPAaTUBHON MaMSITH U BO3BpaIaeT aapec 0Jo-
Ka MasiTH B KOTOPOM HaxoJauTCa TpeOdyemblil pecypc. Onucanue (QpyHKIMHU ciie-

Jyrolee:

LPVOID LockResource(HGLOBAL hResData );
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rne hResData — ykasarenp Ha BUPTyaldbHYIO HamsTh. DyHKIMS BO3BpaIiaeT
ykazatenb Tuna VOID. {5 ucnosnb3oBaHus 3TOTO yKazaTels HE0OX0IUMO SIBHO
npeo0pa3oBaTh K yKa3aTeNIo C 3aJJaHHBIM OMMCAHUEM CTPYKTYPHI.

PaccmoTtpum npumep,

struct Exmp { int x; inty; char s[100]; };

HGLOBAL hExmp=LoadResourse(hinstance, FindResource(hlnstance,"srct1",
"EXMP"));

;fruct Exmp *p_exmp=(struct Exmp *) LockResource(hExmp);
6utText(p_exmp—>x, p_exmp->y, p_exmp->s,100);

Onucanue pecypca B pecypcHoM (aitnie cremyroiee:
srctl EXMP  srcl.bin

rjae srcl.bin — ¢aiin B KoTopoM XpaHUTCS JIBa IEJIBIX YKMCIIA U CTPOKA JTTHHHON
100 Oaiir.

@parMeHT, ONMMCAaHHBIN BBIIIE MTOKA3bIBACT, KAaK HAJ0 CO3JaBaTh U 3arpy-
JKaTh MOJIB30BATEIILCKUI PECYPC.

3.15 Mpouecc ob6paboTtkm WM_COMMAND

Coobmenne WM_COMMAND ciyxuT a1 yka3aHus, 94TO MMOJIb30BaTeIh
NIPUJIOKEHHUST BHIOPA OJIMH M3 MYHKTOB MEHIO, IEIKHYJ MBIIIKOW Ha HEKOTO-
pPOM CTaHJAPTHOM DJIEMEHTE YINPAaBJICHUS, HAIPUMEp, Ha KHOIKE, WU HaKal
KOMOWHAIIMIO KJIABHUIII, KOTOpas ONKCaHa B Tabymile akcenepatopoB. OCHOBHbBIC
napaMeTpbl, KOTOPbIE MIEPEJAIOTCS C 3TH COOOIICHNEM CIIEAYIOIINE:

wNotifyCode = HIWORD(wParam); // xox 10omOIHATEILHOTO YBEIOMIICHHS
wID = LOWORD(wParam); // uaeHTuduKaTop 3JeMeHTa YIpaBICHUS
hwndCtl = (HWND) IParam; // neckpunrop 35eMeHTa yIpaBJieHUsI

[Tpu co3gaHMK KaXKIOro AJIEMEHTA YIPaBJICHHS HEOOXOJMMO YKas3aTh
JCCKPHUIITOP POAMTEIHLCKOIO OKHA M HMICHTH(GUKAIMOHHBIA HOMEpP 3TOrO 3Jie-
menTa ynpasieHus (Cm. ormucanue CreateWindow). Korga monb3oBaTeib BbI-
OMpaeT OJUH U3 MMYHKTOB MEHIO, ICJIKAEM MBIIIKON Ha 3JIEMEHTE YIpPaBICHHUS
WIH HaXHMaeT HAO0Op aKcellepaTopoB, B POAMTEIHCKOE OKHO ITOCBLIACTCS CO-
oomenne WM_COMMAND ¢ unaetudukanmoHHBIM HOMEPOM U JOTIOJHU-
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tenpHOM  uHpopmaruenr. OObBIYHO KOJA It 00pabOTKM  COOOIIECHHUS
WM_COMMAND cnenyronuii:

case WM_COMMAND:

¢ switch(LOWORD(wParam)) {

case CM_ABOUT: //kon BemosmHenus komanasl ABOUT

case grl\e/lafC,IOl\/l MANDLA: // xox Beimonnenus komanasl COMMAND1

case ?[r)e_allfiSTBOX: //KOJ1 BBITIOJIHEHUSI KOMAH/IbI TIPU BBIOOpE dIIEMEHTA U3 Tie-

peuHsd
break:
}

}

rie CM_ABOUT, CM_COMMANDI], ID_LISTBOX omnpeaeneHsl ¢ OMOIIIBIO
define B 3arosoBouHOM (aiiyie. A 3aTeM CBs3aHBI C JCMCHTaAMH MEHIO (CM.
OITMCaHHe MEHIO B pecypcHOM (haiiie) mim yKa3aHbl IIPH CO3AaHUU DIIEMEHTOB
ynpasieHus (cM. CreateWindow).

Enu oxoHHas mpouenypa oOpabdaThIBaeT 3TO COOOIIEHHUE, TO OHA JTOJKHA
BEepHYTH 0.

3.16 CtaHaapTHble aneMeHTbl ynpasneHusa (Control)

JInst co3manust MexaHu3Ma yrpaBiieHUs U BBoja uHpopmaruu B Windows
3apErUCTPUPOBAHO HECKOJIBKO CTAaHAAPTHBIX OKOHHBIX KJIacCOB. DTO KJIACChI
JUISL CO3/1aHUsl PA3JIMYHBIX KHOMOK, OKOH BBOJIa, MEpPEUYHEH, TMHEEK MPOKPYTKHU,
CTaTUYECKUX MOJIEH.

Bce crannapTHble 37€MEHTHI yIPaBICHUS B OKHE CO3JAOTCS ¢ MOMOIIBIO
¢ynkuun CreateWindow, kak modepHue okHa. Eciim ymnpaBisromui sieMeHT
CIIY’)KAT JJIsl yKa3aHUS HEKOTOPOTO NEHCTBUS WM KOMAaHIbI, TO HEOOXOIUMO
yKa3aTh HACHTU(UKAIMOHHBIA HOMEp, KOTOpBIA OyaeT mepemaH BMeECTe C
WM_COMMAND.

JIJiss TManoroBbIX OKOH ONMHCAaHWE CTaHAAPTHBIX DJIEMEHTOB MOXKET OBbIThH
JaHo B pecypcHoM daiine (cMm. onucanue pecypca DIALOG).

[Ipoiecc B3aMMOAECHCTBUS C 3JIEMEHTOM YIPABICHUS MPOU3BOJUTCS C
nomoineio ¢yakimii PostMessage u SendMessage. Omucanne PostMessage
clIeIyroniee:

BOOL PostMessage(
HWND hWnd,//neckpuntop oKHa WK JIEMEHTA yIIpaBICHUS
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UINT Msg,// coobiienue, KOTopoe HaJlo ociaTh
WPARAM wParam,// wParam, eciin Heooxonumo, ecau Het o NULL
LPARAM IParam // IParam, eciin HeoOxomumo, ecau Het 1o NULL

);

Oynkuus PostMessage obecrieunBaeT nepeaady COOOIICHUSI B o4epe.lb
COOOILIEHUI TPUITOKECHHUS.
Onwucanve ynxknun SendMessage cienyromee:

LRESULT SendMessage(
HWND hWnd,//neckpuntop okHa WK dJIEMEHTA yIIPABICHUS

UINT Msg,// coobiieHue, KOTopoe HaJlo oCiIaTh

WPARAM wParam,// wParam, eciin HeoO6xomumo, eciau Het To NULL
LPARAM IParam // IParam, eciu neo6xoaumo, eciau Het To NULL

);

Oyukius  SendMessage BbI3bIBaCT OKOHHYIO TIPOIICIYPY JUISl TECKPHUIITO-
pa hWnd u ket 3aBepieHuss 00pabOTKH 3TOTO COOOIICHHS BbI3BAHHON OKOH-
HOU MPOLETYPOH.

Oynknus SendMessag mo3BoJIIeT OpraHu30BaTh Mepeiady ¥ U3BJICUCHHE
JMAHHBIX 11 OKOHHBIX Tporenyp. Hampumep, eciam okoHHas Mpoleaypa BO3-
BpaIaeT Yuciio wim aapec, To SendMessage Bo3BpaiaeT 3T0 3HaYCHUE B TOUKE
BBI30BA:

addr= SendMessage(hwnd,msg,wParam,IParam);

Kpome Toro, wParam u/unu |Param mosker cojepxathb aapeca CTpyKTyp,
KOTOPbIE MOTYT OBITh 3alI0JTHEHBI B OKOHHOM MPOTeAypeE.

3.16.1 Knonku (Buttons)

Kiasumm B8 WiNndows MoryT ObITh CIEAYIOIIUX TUIIOB: KHOIKU HAXKATHSI
(Push Buttonsr), Otmeuaemsbie 0sioku — ¢iaxku (Check Boxes), nepekioda-
tenmu (Radio Buttons). [{nst cozmanus kinaBuiy Heooxoaumo B CreateWindow
ykazath uMsi okoHHOTO Kjacca «BUTTON» 1 ycTaHOBUTH CTUITH KITaBUIIIN:

BS CHECKBOX Co3maeTcd oTMedaeMbld OJIOK, MaJIeHBKOE
OKHO, B KOTOPOM OTMETKa IPOM3BOJIHUTCS B
BHUJIE IITHLIBI»

BS_DEFPUSHBUTTON CranpapTHas KjaBUIIa IO yMOIYaHHIO. Ecin
HakaTa kiaBuina Enter, To Oyner BwIOpaHa
JTa KJIaBHUIIIA



BS_GROUPBOX

BS_LEFTTEXT

BS_OWNERDRAW

BS_PUSHBUTTON
BS_RADIOBUTTON

BS_BITMAP

3.16.2 Craru4yeckue moJjs
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OObeuHEeHUE TPYIIIBI JIEMEHTOB yIpaBJe-
HUA

Places text on the left side of the radio button
or check box when combined with a radio
button or check box style. Same as the
BS RIGHTBUTTON style

Creates an owner-drawn button. The owner
window receives a WM_MEASUREITEM
message when the button is created and a
WM_DRAWITEM message when a visual
aspect of the button has changed. Do not
combine the BS_ OWNERDRAW style with
any other button styles

CTaHI[apTHaH KHOIIKa

COSI[aeTCSI MaJICHbKUM Kpyr € TCKCTOB CJICBA
HJIK CIIpaBa

VYka3bIBaeT, 4yTo Ha KJIaBuIlIe Oyner u3obpa-
KEHUC

Cratuveckue TOJIs MpeAHa3HAYCHBI JUIS MPEICTaBICHUS HEKOTOPOUW WH-
dbopMaIuu B OKHE, OOBIYHO 3TO HEKOTOPBIM TEKCT MEpe]l WM MEKIY IPYTHMH
CTaHJIAPTHBIMU 3JICMCHTaMH yrpaBjicHus. CTaTHYECKUE MMOJISI He MOT OBbITh BBI-
OpaHbl  WJIM OTMEUEHBI W HMEIOT 3apETHMCTPHUPOBAHHBIA OKOHHBIH KJIacc
«STATICy». Ilpu co3manum cratudeckoro mons B ¢GyHkiun CreateWindow
HEOOXOIUMO yKa3aTh Kiacc «Staticy, u cTuib, 3HaUYE€HUsT KOTOPOTO 3alKCaHbl B

cleayroIiei Taduumie.
SS BITMAP

SS BLACKFRAME
SS _CENTER
SS_CENTERIMAGE

SS_LEFT

SS_NOTIFY

SS_OWNERDRAW

Byner conepxxatb nuzobpaxeHue

byner umers 4epHyro pamKy

Texkct Oyner otdopmaTUpOBaH IO
HEHTY

N3o00paxenue OyneT B LEHTPE MPSMO-
YrOJIbHUKA KJIABUILN

Tekctr Oyner oTgpopMaTUpoBaH OTHO-
CUTEJIbHO JIEBOW TI'pPaHULBl IPSAMO-
yrOJIbHUKA

[Tocbuika POOUTENBCKOMY OKHY
STN_CLICKED, STN_DBLCLK,
STN_DISABLE wu STN_ENABLE
YBEIOMJIEHUN

VYKka3pIBaeT, 4TO Ha CTATUYECKOM I0OJIE
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Oyzer BbIBeJeHAa MH(pOpMAIUU IO 3a-
npocy. 3ampoc BbliaeTcs B hopme 1o-

Ja4d POAUTEIBCKOMY OKHY cooOIie-
Hus WM_DRAWITEM

SS_RIGHT dopmaTUpoBaHHWE TEKCTa OTHOCH-
TEIbHO TMPaBOM TpaHHIBl MPSIMO-
yroJIbHUKA

SS_SIMPLE [Ipoctoe craTHyeckoe moJie, C BBIBO-
JIOM TEKCTa

3.16.3 PenakTupyemsie nmoJis (Edit)

PemaktupyeMble MMoJIs MPeIHA3HAYCHBI /IS BBOJAa TEKCTOBOM HMH(OpMa-
IIUM C MCIIOJIb30BaHKUE KJIaBHATYphl. PenakTupyemMoe 1ose npecTaBisieT co0ou
NPOCTEUIINN PEIAKTOP CTPOKH CUMBOJIOB. [JIs1 CO3/1aHuUs pEAaKTHPYEMOTO IMOJIS
HeoOxonumo B CreateWindow 3amucath uMsi OKOHHOTO Kiacca «edity, u yka-
3aTh CTUJIb:

ES_MULTILINE B nosie MOeT OBITh HECKOJIBKO CTPOK

ES LEFT BriBog TekcTa OTHOCHUTEIIBHO JI€BOM
TPAHMIIBI TTOJIS

ES_CENTER BriBoj TekcTa 1O LEHTY TOJIS

ES_RIGHT BriBoa TekcTa OTHOCUTENBHO MpaBOM
TPaHMIIBI

ES_AUTOHSCROLL ABTOMAaTUYECKH NPOKPYUYMBAET B TO-
PU30HTAIBLHOM HAMPaBICHUN

ES_AUTOVSCROLL ABTOMAaTUYECKH NPOKPYUYMBAET B BEP-
TUKAJIbHOM HaIlpaBJICHUU

ES_PASSWORD BBoauT CUMBOJIBI B pPEXKUME «IIAPOJIb)

JIJisi yCTaHOBKM M W3BJICUEHUs MHPOPMAIMKM U3 PEIAKTUPYEMOTO IO
CYILLIECTBYET MHOKECTBO COOOILIEHUH:

WM_SETFONT

EM_CANUNDO Bosspamaer TRUE ecnu penaktupy-
€MO€ TI0JIe MOKET OTMEHHUTH TOCIIe]I-
Hee JehCTBUE

EM_GETLINE Konupyer cTpoky pemaktupoBaHHs B
3a/iaHHbIi Oydep

EM_GETLINECOUNT Bo3sBpariaet uyncio cTpok

EM_GETMODIFY [IpoBepsieT M3MEHUIIOCH JIK COJEpKa-

HUE CTPOKHU
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EM_GETRECT Bo3sBpaiaer KoopauHaThl peIaKTUPy-
€MOTO TTOJIS

EM_GETSEL [TonyyaeT TO3UIMIO TEKYIIEro BHI-
OpaHHOTO (hparMeHTa

EM_LINELENGTH Bo3sBpaiaer qiuHy CTpOKu

EM_REPLACESEL 3aMeHUTh  TEKymUHA  BBIOpaHHBIN
dbparMeHT CTpoKu

EM_SETMODIFY YcranaBnuBaeT wim cOpaceiBaeT (iar
MOAU(UKAITAH

WM_COPY Kommposats TekcT u3 Oydepa oomeHa
(clipboard)

WM_GETFONT BepnyTb neckpunrtop mpudra

WM_GETTEXT KonupoBaTh TEKCT B yKa3aHHBIM Oy-
ep

WM_GETTEXTLENGTH BepHyTh nmuHYy TEkcTa

WM_SETTEXT KonupoBaTe CTpOKYy CHMBOJIOB U3

ykazaHHoro Oydepa B Oydep penak-
TUPYEMOTO IO

3.16.4 Tlepeunu

IlepeueHb — cCTaHAAPTHBIA JJIEMEHT YIPAaBICHUs, NPEACTABICHHBIA B
BUJIE CIEIHMAIBFHOTO OKHA, B KOTOPOM BEPTHKAIBHO MEPEUYHCICHBI CTPOKH H
n3o0pakenus. [lepeyeHb npegHa3HayeH A TPOCMOTPa U BBIOOpA OJTHOTO WIIA
HECKOJIbKMX 3JIEMEHTOB. /{151 opranuzanuu nepeyHsl B OKHE CYIIECTBYET OKOH-
HBIH KJacc, 3aperucTpupoBanHbiii o uMeHH «listbox». Ilepeuens cozmaercs ¢
nomotipio ¢GyHkiuu CreateWindow,  JOTOJHHTEIBHBIM CBOWCTBA IEPECUHS
YCTaHaBIMBAIOTCA C MOMOLIbI0 (IaXKOB B mapamerpe style. BozmoxHble
(1aXKM U UX CBOMCTBA MEPEUYHCIICHBI B CeAyIOLIel Tabnuie:

LBS EXTENDEDSEL Pa3zpemaeT MHOT03JIeMEHTHBIN BBIOOD
C TIOMOTTLI0 HaXKaTus kiaBumm SHIFT

LBS MULTIPLESEL [To3BosisieT BbIOMpaTh Oo0Jiee OHOTO
DJIEMEHTA B TIEpeYHE OJHOBPEMEHHO

LBS_NOSEL 3anper BbIOOpA 3JIEMEHTOB

LBS_SORT OTCcOpTHPOBAThH DJIIEMEHTHI B AJIBABHUT-
HOM TIOPSIIIKE

LBS STANDARD CranpapTHbIii IEpEYCHb

B3aumogielicTBue ¢ TepedHeM IPOU3BOTUTCS C IMOMOIIBI0 (YHKIIUU
SendMessage, rpu 3TOM COOOIICHHS MOTYT OBITh CIIEIYIOIIHE:
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LB_ADDSTRING BcTaButh CTOKY B IepUeHb

LB_DELETESTRING VY 1anuTh CTPOKY U3 MEPEUHS

LB_FINDSTRING Haiitu cTpoKky B mepeuHe

LB_GETCOUNT BepHyTh 4KCIIO 2JIEMEHTOB B IEPEUHE

LB _GETCURSEL BepHyTh HOMEp BBIOPAHHOTO 3JIEMEH-
Ta

LB_GETSEL BepHyTh cocTosiHuE (BbI-
OpaH/HEBBIOpaH) dJIEMEHTA

LB_GETSELCOUNT BepHyTb 4rciio BHIOpaHHBIX AJIEMEH-
TOB

LB_GETTEXT Konupyet anemenT nepeuns B 0ydep

LB _GETTEXTLEN [Tonyuaet nuHy 2JIeMEHTa TTepeyHs

LB _INSERTSTRING BcTaBnser cTpoky B nepeyueHb

LB RESETCONTENT YV nanser Bce 3JEMEHTHI U3 IEPEYHs

LB SELECTSTRING Bri6path nepBbiii HaliICHHBIN J1e-
MEHT TIepPEUHSI

LB _SETCOUNT Y CTaHOBUTH YKCJIIO AJIEMEHTOB B I€-
peuHe

LB_SETCURSEL BriOupaet s1eMeHT nepeyHst o HoMe-
Py

LB_SETSEL BriOupaet 37eMeHT nepeyuHs ¢ MHO-

YK€CTBEHHBIM BBIOOPOM
3.16.5 Jluneiiku NpoOKPyTKHU

JIuHelika MPOKPYTKH — CTaHAAPTHBIM 37eMeHT ympasienus Windows,
npeIHa3HAaYCHHBINH I MPOCMOTpa WH(GOPMAIMK, KOTOpas HE MOMEIAeTCs B
TEKyIIHe pa3Mephl OKHA. JIMHEHKH MPOKPYTKHU CYIIECTBYIOT TOPU30HTAIBHBIC U
BEPTHKAJIBHBIC.

JJist TOTO 9TOOBI BCTPOUTH JIMHEHKH TIPOKPYTKH B OKHO HEOOXOJUMO BBI-
TIOJTHUTH CIICAYIONTUE ICHCTBUS:

1. Co3natb okHo, ucnons3ys ctuiu WS _VSCROLL u WS_HSCROLL.

2. YCTaHOBHUTh JIMANla30H W3MEHEHWs ¢ TOMOIb0 GyHKIMu Set-
ScrollRange.

3. Hanucats kom mmsa oOpabotku coobmennit WM_VSCROLL wu
WM_HSCROLL.

PaccMoTpuM nipuMep IS IPOKPYTKH TEKCTA B OKHE

HDC hdc;

PAINTSTRUCT ps;

TEXTMETRIC tm;

SCROLLINFO si;

static int xClient;  // mupuHa KIMEHTCKOM YacTH OKHA
static int yClient;  // BricoTa KIIMEHTCKOM YaCcTH OKHA
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static int xClientMax; // makcumainbHas IIUPUHA

static int xChar,  // mupuna cumBoIa
static int yChar;  // BeicoTa cumBoOIIa
static int xUpper;  // Illupuna 3ariaBHO# OyKBBI

static int xPos; // TeKyas MO3UIHsI TOPU30HTAIILHOT'O CKPOJUIHHTA

static int yPos; // TeKasi MO3UIUS BEPTUKAILHOTO CKPOJUTUHTA

static int xMax; // MaKcUMalbHasl MO3UIHS TOPU30HTAIILHOTO CKPOJLIHHTA
static int yMax // MakcUMalTbHast IO3UIHSI BEPTUKAIBHOTO CKPOJLIMHIA
int xInc; // mpupalieHre TOPU30HTATEHOTO CKPOJUTHHTA

int yInc; // mpupaIieHne BEPTUKAILHOTO CKPOJITUHTA

inti;

intx,y; // TeKy1ue KOOpAMHATHI BBIBOA

int FirstLine; // mepBasi CTpOKa B OKHE

int LastLine; // mocaemuss CTpOKa B OKHE

//MaccHB CTPOK ISt OpraHU3alMy JIEMOHCTPALIUH TIPOKPYTKU
#define LINES 27
static char *abc[] = { "s6so0kx0", "anenscun", "Mangapun", "kuBu",

"xypma'", "couBa", "rpyma”, "rpanatr", "nmumon", "rpeindpyt",

nn nn nn nn

"panetka", "6anan", "kokoc", "mManro", "mapanr", "mamaiis",

"ananac", "puzaimc", "Tamapunng", "maim", "ku3un", "umxup",

nn nn nn

"puHorpan", "onusa", "Mapaxyiisn", "aiipa",
"psibuna" };

switch (uMsg) {
case WM_CREATE :
hdc = GetDC (hwnd);  //OTKpBITH KOHTEKCT yCTPOHCTBA
GetTextMetrics (hdc, &tm); //mony4uuts MeTpuKy mpudTa

xChar = tm.tmAveCharWidth; //ycranoBuTh mupuHy CHMBOJIA

xUpper = (tm.tmPitchAndFamily & 1 ? 3 : 2) * xChar/2; //ycTraHOBUTbH HIMPUHY MPO-
MUCHBIX OYKB

yChar = tm.tmHeight + tm.tmExternalLeading; //ycraHoBuTb BbICOTY OyKB

ReleaseDC (hwnd, hdc); //3akpsITh KOHTEKCT yCcTpoOiicTBa

xClientMax = 48 * xChar + 12 * xUpper; //ycTaHOBUTh MaKCUMAIIbHYIO IIUPUHY
return O;

case WM_SIZE: //ycTtanoBUTb pa3Mepbl KIMEHTCKOM YaCTH OKHA
yClient = HIWORD (IParam);
xClient = LOWORD (IParam);

// YCTAHOBUTH MAKCUMAJIbHOC 3HAYCHHUC BCpTHKaHBHOﬁ IIO3UIIUHN
yMax = max (0, LINES + 2 - yClient/yChar);
// YCTAHOBUTH TCKYIICC 3aHUYCHUC BCpTHKaHLHOﬁ IIO3HUIINN
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yPos = min (yPos, yMax);
//yCTaHOBUTH MMapaMeTphbl BEPTUKAIBHOU MMPOKPYTKHU
si.cbSize = sizeof(si);
si.fMask = SIF_RANGE | SIF_PAGE | SIF_PQOS;
si.nMin =0;
si.nMax =yMax;
si.nPage = yClient/yChar;
si.nPos = yPos;
SetScrollinfo(hwnd, SB_VERT, &si, TRUE);

//aHAJIOTMYHO YCTAHOBHUTH MapaMeTPhl TOPU3OHTAIBHOMU MTPOKPYTKH
xMax = max (0, 2 + (xClientMax - xClient)/xChar);
XPos = min (xPos, XMax);
si.cbSize = sizeof(si);
si.fMask = SIF_RANGE | SIF_PAGE | SIF_POS;
si.nMin =0;
si.nMax = xMax;
si.nPage = xClient/xChar;
si.nPos = xPos;

SetScrollinfo(hwnd, SB_HORZ, &si, TRUE);
return O;

case WM_PAINT:
hdc = BeginPaint(hwnd, &ps);
//OHpCI[eJ'ISIeM HOMCEpa HaYaJIbHO U KOHEYHOM CTPOK IJId BbIBOJA

FirstLine = max (0, yPos + ps.rcPaint.top/yChar - 1);
LastLine = min (LINES, yPos + ps.rcPaint.bottom/yChar);

//BBIBOI MUHUH

for (i = FirstLine;i < LastLine;i++) {
X =XChar * (1 - xPos);
y =yChar * (1 - yPos + i);
TextOut (hdc, x, Yy, abc[i], Istrlen(abc[i]));
¥

EndPaint(hwnd, &ps);
break;

case WM_HSCROLL: //obpaboTka cooOmieHns: TOpH30HTAIBHON IPOKPYTKH
switch(LOWORD (wParam)) {

case SB_PAGEUP: //o6paboTka mmiendka cieBa oT OeryHka

xInc = -8;
break;
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case SB_PAGEDOWN:: //o6paboTka miendka cupaBa oT OeryHka
xInc = 8;
break;

case SB_LINEUP: : //oOpaboTka mienyka Ha KJIABHILIE «CTPEIKa BIEBO» TOPU30H-
TaJIbHOW MPOKPYTKU
xlnc =-1;
break;

case SB_LINEDOWN: //oOpaboTka mienyka Ha KJIABUIIE «CTpPEJKa BIPAaBO» TOPH-
30HTAJIBHOU MPOKPYTKH

xlnc = 1;
break;

case SB_THUMBTRACK: //o6paboTtka nepememieHus OeryHka
xInc = HIWORD(wParam) - xPos;

break;
default:
xlnc = 0;

}

//peanu3aiyisi HOBOM MO3ULIMK OETyHKa
if (xInc = max (-xPos, min (xInc, xMax - xPos))) {
xPos += xInc;

ScrollWindowEx (hwnd, -xChar * xInc, 0,
(CONST RECT *) NULL, (CONST RECT *) NULL,
(HRGN) NULL, (LPRECT) NULL, SW_INVALIDATE);

si.cbSize = sizeof(si);

si.fMask = SIF_POS;

si.nPos = xPos;

SetScrollinfo(hwnd, SB_HORZ, &si, TRUE);

UpdateWindow (hwnd); //crenepupoBate WM_PAINT

}

return O;

case WM_VSCROLL: //o6paboTka cooO1IeHHs OT BEPTUKAIBHON MPOKPYTKU
switch(LOWORD (wParam)) {
case SB_PAGEUP:
yInc = min(-1, -yClient / yChar);
break;

case SB_PAGEDOWN:
yInc = max(1, yClient / yChar);
break;
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case SB_LINEUP:
ylnc =-1;
break;

case SB_LINEDOWN:
yinc =1,
break;

case SB_ THUMBTRACK:
yinc = HIWORD(wParam) - yPos;
break;
default:
yInc = 0;
}

//peanu3anysi HOBOW MO3UIIMHU OEryHKa BEPTHKAIBHOU TPOKPYTKH
if (yInc = max(-yPos, min(ylnc, yMax - yPos))) {

yPos +=yinc;

ScrollWindow(hwnd, 0, -yChar * yinc,
(CONST RECT *) NULL, (CONST RECT *) NULL,
(HRGN) NULL, (LPRECT) NULL, SW_INVALIDATE);

si.cbSize = sizeof(si);

si.fMask = SIF_POS;

si.nPos = YPos;

SetScrollinfo(hwnd, SB_VERT, &si, TRUE);
UpdateWindow (hwnd);

}

return O;
3.17 AnanoroBble naHenu

YacTto B MpWIOKEHUSX HEOOXOIUMO CO3/1aBaTh BCIIOMOTATEIbHBIE OKHA
JUIs BBOJIA BBIOOpA M yKa3aHUs HEKOTOpod uHbopmammu. s Takux ienei
CIIy’KaT TUaJIOTOBbIe MaHenu. /{1 co3aanus 11anoroBoil MaHeu:

1) co3maTh OMKMCAaHUE TUAJIOTa B PECYPCHOM (aiie;

2) co3/1aTh KO/, BBIBOISIIMIA JUAJIOTOBYIO ITAHEh HA dKPaH;

3) co3maTh JAMANIOTOBYIO MPOICAypy, KoTopas Oyaer oOpabaThiBaTh CO-
oOLIeHUSI.

JlnanoroBele MmaHenu co3aarTces ¢ nomorpio ¢pynknuii DialogBox u Cre-
ateDialog.

Oyukuus DialogBox co3maer auanoroByio naHesib, padOTaONIYI0 B MO-
JATBHOM PEXHUME, P KOTOPOM MPHUIIOKEHHUE HE OYyJET aKTUBU3UPOBAHO, IMOKA
He OyJIeT 3aKpbITa IUajoroBas nmanenb. Onucanve GyHKINH CIEAYIOIIee:
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int DialogBox(
HINSTANCE hlnstance,// neckpuntop npuioKeHHs
LPCTSTR IpTemplate,//ums auanora B pecypcHoM daiiie
HWND hWndParent,// neckpuntop okHa

DLGPROC IpDialogFunc //agpec auamoroBoii mpoueaypsl

);

Onucanue AMaIOroBOM MpoIeAyPhl T1OHKHO UMETh CIAEAYIOITUN BUI:

BOOL APIENTRY DlgProc(hwndDlg, message, wParam, IParam)
HWND hwndDlg;

UINT message;

WPARAM wParam;

LPARAM IParam;

{

switch (message) {

I/l O6paboTka cOOOIICHHI
case WM_INITDIALOG: //
return TRUE;
case WM_COMMAND://
break;
default:
return FALSE;
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Nnasa 4. OBbEKTHO-OPUEHTUPOBAHHOE
NMPOrPAMMUPOBAHUE

BBepeHue

[IpakTuka porpaMMHUpOBaHUs Ha MPOLETYPHO-OPUEHTUPOBAHHBIX SI3bI-
Kax, Takux kak Cu win [lackanp mokasana, 4YTo XOTS 3TU SI3bIKU SIBISIIOTCS (-
(EeKTUBHBIM MHCTPYMEHTOM CO3/IaHUsl MPOrpaMM, OJHAKO CYLIECTBYIOT MpO-
OJIeMBI alanTalliy MIPOrpaMMHOTO obecriedeHns. YacTo He3HAUMUTENbHbBIE U3Me-
HEHUs B 0a30BBIX CTPYKTYypax WIA PYHKUIUAX NPUBOAAT K CUTYaLlMH NEPEIETKA
JIOCTaTOYHO OOJIBIIION YacTH MPOTpaMMBI, @ TO M Bceil mporpammbl. Hioke pac-
CMaTpUBaOTCA NMPOoOIEMbl aaNTalliy IPOrpaMM U OCHOBHBIE IIPEANOCHUIKH T1e-
pexoza Ha ueu 0ObEKTHO-OPUEHTUPOBAHHOI'O IPOIPaMMUPOBAHUS.

g ocBoeHMs Ulel OOBEKTHO-OPUEHTUPOBAHHOTO MPOTrPaMMHUPOBAHUS
TpeOyeTcs 3HaHUE MPOLETyPHO-OPUEHTUPOBAHHOTO MTPOrPAMMUPOBAHUS U A3bI-
Ka nporpammupoBanus Cu. PaccMOTpHM HECKOJIBKO NPUMEPOB JUIsI OpraHu3a-
LU NPOIPAaMM pPEAIM3ALMU CTEKA HAIIMCAHHBIX Ha A3BIKE IIPOrPaMMUPOBAHHUS
Cu. [Ins paccMoTpeHust mpoOjIeM U MPEANoChUIOK B3siTa XOPOLIO M3BECTHAs B
IIPOrPAMMHUPOBAHMS CTPYKTypa — cTeK. IIpemmaraercs mocienoBaTenbHO Psif
IPUMEPOB C OMHUCAHUSIMHU IPOOJIEM U HEAOCTATKOB, PEIIEHUE KOTOPBIX IMPHUBO-
JUT K TOHUMAHUIO0 00bEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUSI.

#include <iostream.h>

//#define VAR //11s mporoHa nmepBoro  BapuaHTa

//#define VAR2 //[Ins mporona BTOpOro BapuaHTa

//#define VAR3 //JIns mporoHa TpeTbero BapHaHTa

//#define VAR4 //]Inst nporoHa 4eTBepTOro BapuaHTa

//#define VARS //Ins nporona nsiroro  BapuaHTa

//#define VARG //]]nst mporona mecToro BapuaHTa

//#define VART //[Ins nmporona ceqpMoro BapHaHTa

//#define VARS //][Inst nporona BOCbMOro BapHaHTa
/***************************************************************************

Bapwuant nepssiii. [Ipocrenmmuii
***************************************************************************/
#ifdef VAR1
#define SIZE 100 //pa3mep cteka
int Stack[SIZE]; //cratuueckuii MacCUB MO CTEK

int Top; //yka3aTenp cTeka
/***************************************************************************

/

void Init() { Top=0; } //ycraHoBKa yKka3aTems cTeka
/***************************************************************************

/

void Push(int Item) //momecTuTh 3HaYEHHE B CTEK

{
if(Top<SIZE) Stack[Top++]=Item;

}



160

/***************************************************************************

/

int Pull() //lynanuTh 3HaYCHUE U3 CTEeKa
{

if(Top>0) return Stack[--Top];

return O;

}

/***************************************************************************

/

int main() //TpUMepBI UCTIOIH30BAHUS CTEKA
{

inte;

Init();

Push(10); Push(20); Push(30);

while(e=Pull()) cout<<e<<"\n";

}

/***************************************************************************

*

OCHOBHBIE TIOCTOMHCTBA: IPOCTOTA IPOrPaMMHOTO KOJa 1

3¢ (HEKTHBHOE €T0 BBITOJHCHHUE.

Henocratku: Ctek ofuH, naMsATh CTaTUYECKasi, pa3Mep CTeka GUKCHPOBAH 3apaHee,

BC€ IMEPEMEHHBIE CTEKa Pa3pO3HEHBI U IOCTYIHBI JIsl BceX. CTEK XpaHUT caMU 3HAYCHHUS,
a He yKazareiu Ha 00beKThl. Bce nMeHa BHENIHNE U MOTYT KOH(IUKTOBATh C UMEHAMU

JIPYTUX pa3padOTYHKOB.
*kkkhkkhkkhkkkhkkhkkhkhkhkkikkkhhkhkkikhikhkkhhkhkkhhkhhhkkhhkhkkihkhhhkkhhhkkhhkhihkkhhhkihkhihkkihhkkihkhihkiihkkihhihkiik

*/
#endif

#ifdef VAR2

/***************************************************************************

/

/*Bapuant BTopoi. O0beIMHEHNEe BCeX JaHHBIX CTE€KA B €UHYIO CTPYKTYPY. */
/***************************************************************************
/

#define SIZE 100

struct Stack //o0bennHeHue NaHHBIX CTEKa B CTPYKTYPY

int Stack[SIZE]; //maccuB cTeka

int Top; //yka3aTenp cTeka

struct Stack Var2; //Bplienenue cTaTHUECKON MaMSATH MO CTEK
/***************************************************************************

/

void Init() { Var2.Top=0; } //manunmanuzanus yka3aTemis
/***************************************************************************

/

void Push(int Item) //TIOMECTHTh 3HAYCHUE B CTEK

{
if(Var2. Top<SIZE) Var2.Stack[Var2.Top++]=Item;
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}

/***************************************************************************

/

int Pull() //ynanuTh 3HaYCHHUE U3 CTEKa
{

if(Var2.Top>0) return Var2.Stack[--Var2.Top];
return O;

}

/***************************************************************************

/
int main() //MpUMepbI UCTIOJIb30BAHUS
{

Int e;

Init();

Push(101); Push(202); Push(303);
while(e=Pull()) cout<<e<<"\n";

}

/***************************************************************************

/

/*

13 npumMepa BUIHO, YTO OCHOBHBIE HEIOCTATKH OCTAIHMCh, HECKOIBKO YCIOKHHUIIOCH
onucanue (PyHKIHMH, T.K. CTaju OoJiee JNIMHHBIC MIMEHA TaHHBIX cTeka. Ho B aToM ciydae,
MMEHa JJAaHHBIX CTeKa 00bEICHEHBI U CIIPSATAHBI B CTPYKTYPE, XOTS TOCTYI K HUM IOTIPEKHE-
My

OTKPBIT ISl BCEX.

*/
/***************************************************************************
/

#endif

/***************************************************************************

/

/* Bapuant tperuii. Mcnonp3oBaHne JUHAMUYECKON NTAMSATH. */
/***************************************************************************

/

#ifdef VAR3

#include <alloc.h>

typedef struct //3amaercst HOBBIN THTI

{

int *Stack; //mamsTh Mo cTeK BBLAETSETCS TMHAMUYECKHU, HO TIPU CO3JaHUH
int Size; //pa3mep cTeka

int Top; //yka3zarens cTeka

} STACK;

STACK Var3; //BeiiensieM aMAaTh 1MOJ] CTPYKTYpyY var3

/***************************************************************************

/

void Create(int Size) //@yHK1KS BhICTEHUS TaMITH 1O MaccuB stack.
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{ //Size - MakcuMalIbHOE KOJIMYECTBO LEBIX, KOTOPOE MOKET
//XpaHuTh CTEK.

Var3.Stack=(int *)malloc(sizeof(int)*Size);

if(Var3.Stack==NULL) Var3.Size=0;

else Var3.Size=Size;

Var3.Top=0;

}

/***************************************************************************

/
void Init() { Create(100); } //dyHKIIMS HHUIIHATH3AIUH, €CTH HE HAO SBHO

// yka3bIBaTh pa3Mep
/***************************************************************************

/
void Push(int Item) //TIOMECTHTB JEMEHT B CTEK

{
if(Var3.Top<Var3.Size) Var3.Stack[Var3.Top++]=Item;

}

/***************************************************************************

/

int Pull() //BbITAllIUTh 3JIEMEHT U3 CTEKA
{

if(Var3.Top>0) return Var3.Stack[--Var3.Top];
return O;

}

/***************************************************************************

/
void Destroy() /Y HUYTOXUTH CTEK

{
if(Var3.Size>0) free(\Var3.Stack);

}

/***************************************************************************

/

int main() //TIprMepBI UCTIOJIb30BaHUS

{

inte;

Create(50);

Push(111); Push(222); Push(333);
while(e=Pull()) cout<<e<<"\n";
Destroy();

}
#endif

/***************************************************************************

/

/*BapuanT yeTBepThIil. Vicronp3oBaHue mapamMeTpoB A paboThl C pa3HBIMHU cTEKaMu */
/***************************************************************************

/
#if defined(VAR4)||defined(VAR5)
#include <alloc.h>
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typedef struct //ommcanue qaHHBIX CTEKa

{

int *Stack; //mamMsTh 1o CTEK BBIACIACTCS TUHAMUYECKH, HO TIPH CO3/IaHUU
int Size; //pa3mep creka

int Top; //yka3arens cTeka

} STACK;
/***************************************************************************
/
void Create(STACK *st,int Size) //co3nate MaccuB i mapamerpa St

{

st->Stack=(int *)malloc(sizeof(int)*Size);

if(st->Stack==NULL) st->Size=0;

else st->Size=Size;

st->Top=0;

}

/***************************************************************************

/

void Init(STACK *st) { Create(st,100); } //uautinanu3amus mo yMoa4aHuo s St
/***************************************************************************
/

void Push(STACK *st,int Item) //momectuts smement ltem B crek st

{ .

if(st->Top<st->Size) st->Stack[st->Top++]=Item;

¥

/***************************************************************************

/

int PUll(STACK *st) /lymanuTh 351eMEHT U3 cTeka St
{

if(st->Top>0) return st->Stack[--st->Top];

return O;

}

/***************************************************************************

/
void Destroy(STACK *st)  //ocBOOOANTH MaMATh BBIJCICHHYIO 110]] MACCUB CTEKa

{
if(st->Size>0) free(st->Stack);

¥

#ifndef VARS
/***************************************************************************
/

int main() //mpumep ucnoabp30BaHUS

{

STACKv4_1,v4 2;

inte;

Create(&v4_1,50);

Init(&v4_2);

Push(&v4 _1,111); Push(&v4_1,222); Push(&v4 1,333);

Push(&v4 2,Pull(&v4 _1)); Push(&v4 2,Pull(&v4 1)); Push(&v4 2,Pull(&v4_1));
while(e=Pull(&v4_2)) cout<<e<<™\n";

Destroy(&v4 1),
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Destroy(&v4_2);

}
#endif

/***************************************************************************

/
/*

BHuMaTenbHO NPUCMOTPEBIINUCH K JAHHOMY BapUaHTy pealiu3alliu CTeKa,
MOXHO yBUAETh, 4yTO cTpykTypa STACK u dynkuuu Create, Init, Push, Pull,
Destroy TecHO CBsf3aHBI JApPYr ¢ APYroM. DTa CBsS3b MPOSIBISETCS B TOM, YTO
NEPBBIM MMapaMEeTPOM IepeaaeTcs aapec 00beKkTa (B HallleM IpUMepe 3TO mepe-
menHbie v4 1 u v4 2). Kpome toro ¢pynkuuu Create, Init, Destroy BbIoNHA-
10T 0c00yt0 poib. OHU BBI3BIBAIOTCS TOJIBKO onuH pa3 u Create, Init — cpa3zy
nocjie co3gaHus o0bekTa, a Destroy mepes yHHuToXkeHHeM oObekTa. Urtak
HAPAIINBAIOTCS CICTYIOIINE MTPEII0KEHHS:

1) cBsa3ath gaBHO cTpykTypy STACK u cooTBecTByomue GpyHKUHUU, TPU
TOM UMS O0BEKTa YAAIUTh M3 CHHCKA MapaMeTPOB U B TEKCTaX caMux (PyHK-
uuid. [Ipu >TOM HESBHO MPEANooraeTcss 4YTo ajpec o0beKTa mepeaaeTcs nep-
BBIM B cHHCKe mapamerpoB. Onucanue (QyHKIUI JOMKHO OBITH B CTPYKTYpE
STACK;,

2) ¢ynkiuu Create, Init BbI3bIBaTh ABTOMATHYECKH TIPU CO3IaHUHN O0OBEK-
TOB, IIPU STOM B ONKMCAHUH SIBHO YKa3aTh YTO 3TO (PYHKIIUU CO3AaHUS OOBEKTA;

3) ¢yukmuio Destroy BbI3bIBaTH aBTOMAaTUYECKHM B MOMEHT YJaJCHUS
00BEKTa, MPU 3TOM B OMMCAHUU SBHO YKa3aTh UYTO 3TO (YHKIIHUU YJaJICHUS 00b-
eKTa.

Torma Ham nmpumep OyaeT BRITIISIIETh TPUOIH3UTEIBHO TAKUM 00pa3oM:

class STACK

{

int *Stack; //mamMsTh 1o CTEK BBIIETSAETCS TUHAMUYECKH, HO TIPH CO3/IaHUU
int Size; //pa3mep creka

int Top; //ykazaTens cTeka

void Push(int it);

int Pull();

constructior Create(int sz);

destructor Destroy();

)3

STACK v1(50), v2(100);

v1.Push(111); v1.Push(222); v1.Push(333);

for(int i=0; i<3; i++) v2.Push(v1.Pull());

while(e=Pull(&v4_2)) cout<<e<<™\n";

*/
/***************************************************************************
/

#endif
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/***************************************************************************

/
/* Ipennonoxum, uto B cTpyKTypy STACK HE00X0AMMO BHECTH IOMIOJIHCHHSI, HAIPUMEP
BECTH TOJICUET KOJIMYECTBA OTPHUIIATEIHHBIX U MMOJIOKHUTEIICIIBHBIX YHCEI XPaHSIIIUXCS B
cTeke. B aTom ciydae mpuxoauTes IepenuchiBaTh 3aHOBO IPAKTUUYECKU BCE, U CTPYKTYPY H
byHKINN.
*/
#ifdef VARS
/***************************************************************************
/
typedef struct {

STACK stack; //ctpytypa craporo( 6a30Boro) creka

int positiv; //HOBBIE BBOUMBIEC 3JIEMEHTBI

int negativ;
} NSTACK;
/***************************************************************************
/
void NCreate(NSTACK *st,int Size) //coznate MmaccuB i mapamerpa St
{

Create(&st->stack,Size);

st->positiv=0;

st->negativ=0;

}

/***************************************************************************

/
void NPush(NSTACK *st,int Item) //momectuts 31ement Item B crek St
{
if(Item<0) st->negativ++;
else
if(Item>0)
st->positiv++;
Push(&st->stack,Item);
}

/***************************************************************************

/
int NPull(NSTACK *st) //ynanuTh 2IEMEHT U3 CTeKa st

int Item=Pull(&st->stack);
if(Item<0) st->negativ--;
else

if(Item>0)

st->positiv--;

return ltem;

¥

/***************************************************************************

/
void NDestroy(NSTACK *st) [locBOOOIUTH TAMSATH BBIICICHHYIO MTOJI MACCHUB CTEKa

{
Destroy(&st->stack);



166

}

/***************************************************************************

/

int GetPositive(NSTACK *st) { return st->positiv;}
/***************************************************************************
/

int GetNegative(NSTACK *st) { return st->negativ;}
/***************************************************************************
/

int main() //TpuMep HUCIIOIb30BAHHUS

{

NSTACK V5 1,v5 2;

inte;

NCreate(&Vv5 1,50);

NCreate(&v5_2,100);

NPush(&v5_1,111); NPush(&v5_1,-222); NPush(&v5 1,333);
NPush(&v5_2,NPull(&v5_1)); NPush(&v5_2,NPull(&v5_1));
NPush(&v5_2,NPull(&v5_1));

cout<<"Tlonmoxutenpubie "<<GetPositive(&v5_2)<<"\n";
cout<<"Orpunareinbubie "<<GetNegative(&v5_2)<<"\n";
while(e=NPull(&v5_2)) cout<<e<<"\n";

NDestroy(&v5_1);

NDestroy(&v5_2);

}

/***************************************************************************

/
/*

Bo3moxHOCTD CO3aaHusA HOBOI'O MpOIrpaMMHOI0 oOecrieueHus IMIYyTEM U3MCHCHUA YIKC
HUMCIOLICTOCS MMOJTYUHNIIO Ha3BAHUC "HaCJ'ICI[OBaHI/IH". HaCJ'Ie,[[OBaHI/Ie MOJKET OBITH
OpraHu30BaHO:

1) BBeIeHUEM HOBBIX JJaHHBIX B CTPYKTYpY;

2) U3BMEHEHUEM YK€ UMEIoIINXCcsl QyHKIUN

3) no6aBieHne HOBBIX (YHKLUH.
*/
#endif
/***************************************************************************
/
/*

PaccmoTrpuM npumep emre oHy IpakTUYECKYIO 3a4a4dy, KOTOpasi 4aCTO BCTPEYAETCs IIPU CO-
MMPOBOXACHUHU ITPOTrPAMMHOTO obecreyeHus. HpeI[l'[OJ'IO)KI/IM, 4TO Y HAC UMCCTCA (I)YHKI_II/ISI
void AnimalSay(Animal *a);
*/
#ifdef VARG
#include <string.h>
#include <alloc.h>
typedef struct {

int x;

char *say;

} ANIMAL;
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/***************************************************************************

/

void Create(ANIMAL *a,char *s) //co3nanue oobekTa
{

a->say=(char *)malloc(strlen(s)+1);
if(a->say!=NULL) strcpy(a->say,s);

a->x=0;

}

/***************************************************************************

/
void Destroy(ANIMAL *a)  //ynanenue mamstu

if(a->say!=NULL) free(a->say);
}

/***************************************************************************

/

void Say(ANIMAL *a)

{

cout<<a->say<<"\n";

a->x=100/2; //xo[1, KOTPBIH TpeOyeTcss U3BMEHUTD

}

/***************************************************************************

/
void AnimalSay(ANIMAL *dog ) //®@yukius rae ucnosb3yercs Say
{

/l.... oneparopsr

Say(dog);
/... onepaTopsl

}

/**************************************************************************/

void main()

{
ANIMAL dog;
Create(&dog, " "raB ras");
AnimalSay(&dog);
Destroy(&dog);

775379712**********************************************************************
/

/* TIpennonoum, 4To He0OOXOMMO U3MEHUTh (PYHKIUIO Say, IPH 3TOM HET UCXOIHOTO
TekcTa AnimalSay. SICHO 4To MpW TakOM MOAXO0/e U3MEHUTH BhI30B (yHKIMU B FnimalSay
Say Henb3s. OnHAKO BBIXOJ €CTh, eciu B cTpYKTYypy ANIMAL BBecTu yka3zaTenb Ha
¢byHkuio, a B ynkuun AnimalSay

UCIIOJIb30BaTh BHI30B (PYHKILIMU Uepe3 ITOT yKazarenb. Toraa

*/
/***************************************************************************
/

#ifdef VARY
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#include <string.h>
#include <alloc.h>

typedef struct Animal {

int x;

char *say;

void (*Say)(Animal *a); //yka3zarenp Ha GYHKIHIO

} ANIMAL;
/***************************************************************************

/
void Create(ANIMAL *a,char *s) //co3ganue oObekTa

a->say=(char *)malloc(strlen(s)+1);
if(a->say!=NULL) strcpy(a->say,s);
a->x=0;

}

/***************************************************************************

/
void Say_Dog(ANIMAL *a)

cout<<a->say<<"\n";
a->x=100/2; //k01, KOTOPBIi TpeOyeTcsi H3MEHUTD

}

/***************************************************************************

/

void Say_Cow(ANIMAL *a)

{

cout<<a->say<<"\n";

a->x=100*2; //kof, KOTOpbI TpeOyeTcst U3MEHUTh

}

/***************************************************************************

/
void Create_Dog(ANIMAL *dog) //xouctpykTop mis Dog
{
Create(dog,"Cobaxka naer: I'aB-I'aB");
dog->Say=Say Dog;
¥

/***************************************************************************

/
void Create_ Cow(ANIMAL *cow) //koncTpykTop aist Cow

{

Create(cow,"Koposa mbraut: My-My");
cow->Say=Say_Cow;

¥

/***************************************************************************

***/

void Destroy(ANIMAL *a)  //ynanenue mamstu

if(a->say!=NULL) free(a->say);
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}

/***************************************************************************

/
void AnimalSay(ANIMAL *a ) //®yukius riae ucnosb3yercs Say

{

//.... omiepaTopsl
a->Say(a);

//.... omiepaTopsl
¥

/***************************************************************************

/
void main()

{

ANIMAL dog; /lco3nanue oobekTOB d0Q 1 COW
ANIMAL cow;

Create_Dog(&dog);

Create_Cow(&cow);

AnimalSay(&dog); //ucnonb3oBaHHE CO3JaHHBIX OOBEKTOB
AnimalSay(&cow);

Destroy(&cow);  //ynanenue oobekToB dOg 1 COW
Destroy(&dog);

¥
/*

B sToM mpumepe nokazaH MexaHu3M, KOTOPbI o0ecrieunBaeT U3MEHEHHE
HEKOTOPOW 4YaCTH MPOTPaMMBbI, IIPUUYEM BBI30B (YHKIMH Say yepe3 yKazaTelb
MOET ObITh B JTI0OOM MecTe GyHKuu AnimalSay, npu 3ToM camy QyHKIHIO
AnimalSay vu koum oOpazom He u3meHsieM. [Ipeamonoxkum, uto AnimalSay
noibkHa Bblaath «Komika Msykaer: Msy-Msay» [ns storo cozmaeM (yHKIHIO
Cat_Say(), xonctpykrop Create Cat() u aectpykrop Destroy Cat(), eciu 3TOT
JECTPYKTOP HEOOXOAMMO.

B sToM mpumepe nokazaHa ujaesi OpraHu3aiuy noaumMop@Horo nosezie-
HUsA. YTo 37€Ch BaXKHO OTMETHUTB:

1. Onucanue AnimalSay He W3MeHsETCs, Ha BXOJI€ y HEe MapameTp —
yKaszarenb Ha cTpykTypy Tnna ANIMAL.

2. Ctpykrypa ANIMAL coaepxuT ykazarenb Ha (YHKIIHIO.

3. Hcnonw3yss uaen HacieqoBaHHs, Mbl B IepeornpeaesnseM (QpyHKIUU
Create(), Say() u Destroy()

4. Vcnonw3ys ykazatenb Tuna Animal, KOTOpbIN COAEpKHUT ajapeca Ha
pa3Hble 00BEKTHI, MBI ITOTYYaeM pa3HbIi pe3ynbTaT (MOIUMOP(PHOE OBEICHUE).

OTOT mpuMep Y4eOHBINM, B pealbHOM MPAKTUKE BCE MOXET OKa3aThCs
cinoxHee. Hampumep, paspaborana Oosblasi Oyxranrepckas nporpaMmma, B Ko-
TOpOM 3amporpaMMHpOBaHa padoTa C JeCATKAMHU Pa3IUYHbIX OJIAHKOB, U BOT
dbopmar ogHoro u3 6aankoB MeHsiercs. Mcnonb3ys unen OOIT BO3MOXKHO:
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1) ucnomnp3ysi CBOMCTBO HACIIEIOBAHUS ONPEICTUTh CTPYKTYpPy U (PYHK-
1K oOecIeurBarole padoTy ¢ HOBbIM (popMaToM OJiaHKa;

2) WCTONB3ysl CBOKMCTBO MONMMOpQH3Ma BCTPOUTH HOBYIO KYCOK TIpO-
rpaMMBbl B YK€ MMCIOIIUNCSA TaKUM 00pazoM, 4TO JApyras 4acTh ocTayiach 0e3
U3MEHCHUSI.

*/

#endif

#ifdef VARS

//TlocTpoeHune TabIUIIBI PYHKITUN

enum {Func_X,Func_Y,Func_Z};

typedef struct A {

int X;

void *func[3];

} AF;

int X() { cout<<"TIpuser\n"; return 1;}

void Y(int i) { cout<<"3moposo "<<i<<"\n";}
void Z(int i,char *s ) { cout<<"1o6psIit geHp "<<i<<" "<<s<<"\n";}
/-k-k******-k******************************************************************
/

void main()

{

AF v;

//3anoJIHeHUE TaOIUIIbI
v.func[Func_X]=(void *)X;
v.func[Func_Y]=(void *)Y;
v.func[Func_Z]=(void *)Z;

Cout<<"***********************\nll .
)

//BBI30BBI (PYHKIIMI Yepe3 COOTBECTBYIOIINE SJIEMEHTHI TaOIHUIIbI

((int (*)0)(v-func[Func_X]))();
((void (*)(int))(v.func[Func_Y1))(100);

((void (*)(int,char *))(v.func[Func_Z]))(100,"Ko3nuk");

}
#endif

4.1 O6bEeKTHO-OPMEHTUPOBaAHHOE NporpamMmmpoBaHue Ha C++
4.1.1 TIpocTeiimuii BBOJ/BbIBOJ

B C++ umMeercs 10CTaTOYHO MPOCTON C TOYKH 3PEHUS TOJIL30BATEINS Me-
TOJI BBOJ1a/BBIBO/Ia, OCHOBAHHBIN Ha MOTOKaX. [I0TOK 3TO ya0OHBIH HHCTPYMEHT
BBO/J1a/BbIBOJIa MH(opMaluu. [10Tok opraHu3yroTcst OT UICTOYHUKA MHGOPMALIUH
(ycTpoiicTBO BBOZA) B ONEPATUBHYIO MAMSTh, U U3 ONEPATUBHOW MaMsITH B IPU-
eMHUK MHpopMaryu. XOTs MOHITHE UCTOYHUK U MPUEMHUK MOXKET OBbITh pac-
mupeHo (3To Moxet 0biTh Oll, ycTpoiicTBo BBOJa/ BbIBOAA, daiin). B C++ ume-
€TCsl IBa CTaHAAPTHBIX MOTOKA!
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1) cin — moToK I BBO/Ia MH(POPMAIIUH C KJIAaBUATYPBHI;
2) COUt — MOTOK JIJ1s1 BBIBOJIA MH(POPMALIMU HA TCPMUHAIL.

Kak opranmzoBath BBOJI/BBIBOJI C IIOMOIIBIO CTAHAAPTHBIX ITOTOKOB:

1) mOIKIIOYUTH 3ar0JI0BOYHBIN (aitr iosteam.h;

2) 3amucarth MOTOK JIJISl BBOJIA, UCTIONB3YsI OIEPALIUIO «>>);

3) 3ammcarth IMOTOK JUIS BBIBOJA HWH(OPMAITUH, HCIIOJIB3Ys OICpPAIHI0
«<<).

Hanpuwmep,

#include <iostream.h>
void main()

{

int i, char s[80];

cin>>i; //BBoj 1I€J0T0 ¥ MPHUCBOCHKE B KAYECTBE 3HAUCHUS IS |

Cin>>s; //BBOJ CTPOKH CUMBOJIOB U IIPUCBOEHHUE ITEPEMEHHOM S

//MOHO 3amucaTh BMECTE

cin>>i,s;

//1nst BBIBOAA nH(OpMamu He0OX0IUMO HCIIOJIb30BaTh COUt
COUt<<i; //BbIBOJ LIEIOr0 3HAYEHHS, KOTOPOE XPAHUTCS B |
COUt<<s; //BBIBOJ] CTPOKH CHMBOJIOB
//MOKHO BM€ECTE
cout<<i<<s;

//MOKHO U TaK
cout<<"smauenwue | ="<<i<<" 3HaueHme S ="<<s<<"\n";

}

[IpuBeneHHbIe BbIIIE NPUMEPHI BIIOJIHE JOCTATOYHBI ISl OCBOCHHS MaTe-
puana no opranuzauuu OOII B C++. bonee nogpoOHO 0 MOTOKaxX OyJIeT CKa3zaHo
B paszele ...

4.1.2 TloHsiTHE CCHLIKHU

Kaxk m3BectHo B Cu mapaMeTpbl B (QYyHKIIMH TIEpPEAArOTCs 0 3HaYeHH0. B
C++ mapameTpsl MOKHO TIepeJiaTh Kak M0 3HAYEHMIO, TaK U MO ccblike. Cchlika
CKPBITHO CBSI3aHa C yKaszaTreyieM. Eciu ykas3arenb 3TO IepEMEHHAs, CoJIepKalas
aapec o0beKTa, TO CChUIKA ATO MPOCTO caM aapec oobekTa. MHBIMU clloBaMH,
CCBUIKA 3TO €€ OJJHO MM YK€ MMEIOIIerocsi 00bekTa. B HEKOTOpBIX cirydasx
BMECTO MEpPEeAayu B KAUECTBE apryMEHTOB YKa3aTeJIeH, JIydllle BOCIOJIb30BATHCA
CCBIIKOM.

IIpocThie CCHUIKHA

CchUIKY MOYKHO OOBSIBUTH BHE OMTUCAHUS (PYHKIIMH CJIEIYIOIIUM 00pa3oMm:
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int i; /co3maem 00BEKT INt C UMeHEM |

int &iref=i; //co3maem cChIIKY Ha OOBEKT C UIMEHEM I, 3TO IIPOCTO €IIEC OTHO UM
00BeEKTa

iref=3; //3to Toxe uro u I=3;

OueBuiHO, yTo &I U &iref uMeroT 0JTHO M TOXKE 3HAUEHUE, ITOCKOJIBKY ITO
aJipec OJTHOTO U TOTO K€ OOBEKTA.

APryMeHTbI CCbIIKH
CcbUIKM MOTYT OBITh OOBSBIICHBI KaK apaMeTpbl (PyHKIUU:

void Funcl(int i)
void Func2(int& iref) // oObsBIcHHE TapaMeTpa KaK CChUIKH

int sum=5;
Funcl(sum); //mepenaua mapamerpa 1o 3HaYCHHIO
Func2(sum); // nepenaya mapamerpa Mo CChUIKE.

B nepBom cnydae 3HaueHUE IEPEMEHHON SUM mepenuchiBaeTcs (KOMUpy-
€TCs1) B JIOKAJIbHYIO TaMATh (DYHKIIUU U BCE U3MEHEHUS, KOTOPBIC MPOUCXOAAT B
(GYHKIIUHM ¢ TTapaMeTpoM |, HUKaK He BJIMSIOT Ha IepeMeHHyo Sum. Bo Bropom
cillydae, mepefaeTcsi He 3HaueHue SUM, a ero ajapec Mmo3TOMY BCE U3MEHEHHS,
KOTOPBIC IMPOUCXOIAT C TTapaMeTPOM | B (YHKITUU HETIOCPEICTBEHHO BIIMSIOT Ha
o0wvekT sum. Ilepegava mapameTpoB 4epe3 CChUIKM aJIbTEPHATUBHBINA METO/I Te-
penayu napaMeTpoB uepe3 yKazaTeiau. PaccMoTpuM npumep

int Tripl(int n) // mepenaya u BO3Bpar 3HaYCHUI

{

return 3*n;
}

int X,i=5;

x=Tripl(i); // Temepp X=15 i=5 6e3 U3MEcHEHHUS

void Trip2(int *nptr) //mepenada agpeca o0bekTa yepe3 yKkazaTesb

{
*nptr=*nptr)*3;

}

Trip2(&i); //mepenaem ampec 00bekTa i, Mocie BhIMOTHEHUS 1=15;

void Trip3(int &nref)//nepenava mo ccoiike

{

nref=nref*3;

¥
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Trip3(i); /Tlocne BoinoaHeHus 1=45;

[lepenaya mapaMeTpoB KOMUPOBAHUEM SIBIISIETCS] TIPEANOYTUTEILHBIM Ba-
puantom ( cM onmcanue Gynkiuu Tripl). OmHako B ciiydae JOCTATOYHO OOJIb-
HIMX 10 pa3Mepy OOBEKTOB TaKOW Croco0 meperayud CTaHOBUTCS HEdPHEKTHUB-
HBIM. J[J151 TOr0 MCHOIb30BaANIM Nepeady ajpeca 00bEKTa Yepes3 nmapameTp TUIa
yKa3aTellb, OJTHAKO, 3TOT METOJl OYEHb TPOMO3JAKUIN C TOYKH 3PCHHS HAITMCAHUS
¥ 9uTabeapbHOCTH mporpamMmbl (cM. onmcanue Gynknuu Trip2). Ilepenaya ma-
paMeTpoB uepe3 CChUIKH JJIS TAKUX CIyyaeB Hanbosiee MpocTa v MOHSATHA.

HpeoﬁpasoBaHne THIIA IIPHA CO3JaHUM CCBIJIKHA

Ecnu npu 0OBSBIEHUN CCHUIKM WHUIUATU3UPYETCS KOHCTAHTA UM 00b-
€KT C JPYTUM THUIIOM, TO aBTOMAaTHYECKH CO3/1ae€TCsl BpEMEHHbIN 00bekT. Pac-
CMOTPUM IIPUMEPBI

Iint& iref=5; //co3maercs BpeMeHHBIN 00BEKT THIIA INt, KOTOpOMY OyaET
IPHCBOCHO 3HAYEHUE 5

double x;
INt& IX=X; //co3aaercs BpeMeHHBII 00BEKT THIA INt, KOTOpOMY OyeT
IIPUCBOCHO 3HAYEHUE 5

double x=10.5;
INt& IX=X; //co3maercs HOBBIN 00BEKT THMA INt, 3HAYCHHE X MpeoOpa3yeTcs B
nenoe (10)
//v IPUCBAMBACTCS ITOMY BPEMEHHOMY OOBEKTY
cout<<ix<<"\n",
IX=5.1;  //mpoucxoauT nmpeodpa3oBaHKe B IEJIOC U PUCBOCHUE 0OBEKTY
tuna int, a
//3HaYeHue X He U3MEHUTCS
cout<<ix<<" "<<x<<"\n";

AHaJIOTMYHO 3TO KacaeTcs U nepegayu napamerpon. Hampumep,
void Doub(int &n) { n=n*2; }
float x=8;

Doub(x);
cout<<x;
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B sToMm ciyuae npu nepenade napamerpa OyJIeT co3/laH BPEMEHHBIN 00b-
eKT THma INt, eMy OyJeT MPUCBOCHO 3HAUCHHUE 8, TIOTOM aJapec ero nepeaaH B
¢yuknuto Doub u tam yaBoeH, mociie BBINOJIHEHUS (YHKIMU 3HAUCHHE X HE
U3MEHUTCS.

CchUIKH Ha CTPYKTYPBI

struct S { int i; char s[10]; };
void Show(S& z) { cout<<z.i<<" "<<z.s<<"\n";

S y={10, "nmecatp" };
Show(y);

B stom ciyyae BHYTpU (YyHKIHMU CChUIKA BOCIIPUHUMAETCSI KaK OObIYHAs
CTPYKTYypa.

CchlIKM HA yKa3aTean

VYkazaTenab MOKHO pacCMaTpHUBaTh KaK 00BEKT, OCKOJIBKY 10 HErO BbIJIE-
JSeTCA MamsTh, MOATOMY HAa CaM YyKas3aTelb MOXHO OpraHW30BaTh CCBUIKY.
Hanpumep

int *p;
int* &pref=p; //opranu3anms cCbUIKM Ha yKa3aTeb
//manee pref MOKHO UCTIOJIB30BAThH KaK yKa3aTellb
int j=9;
P=&j;
cout<<*pref<<"\n"; //0ymeT BhIBEIEHO 3HAUCHUE 9

CchUIKM Ha yKa3aTelu MOXHO OPraHM30BaTh M Kak mapameTpbl (PyHKITUI.
Hanpuwmep,

struct Zs { int x; char *ptrs;};
void func(Zs* &pref) //mapametp pref ccriika Ha ykaszarens Tumna ZS

{

cout<<pref->x<<" "<<pref->ptrs<<"\n";

}

ZS W, *pw;

... //mpucBanBarOTCs 3HaUYCHUS W U PW
func(&w);

func(pw);



175

Hano moMHUTH crieAyromme OTInYus.

B nepBoM BbI30Be MpH mepeade nmapaMmerpa co3/1aeTcs BpEMEHHbIN 00b-
eKT THUIIa yKa3zaTelid Ha ZS U eClid NMPOUCXOAUT U3MEHEHHUS B yKa3aTese B Tele
GbyHKUIMU, TO U3MEHSETCS 3HAY€HHWE BHOBBH CO3/IaHHOTO 00BekTa. Bo BTOpOM
cllydae U3MEHEHHUs OyIyT coliepKaThCs B yKazarene PW.

BosBpar ccbliIOK U3 pyHKUMT
Mo>xHO OpraHu30BaTh BO3BPAT CCHUTOK M3 (QYHKIIUI, HATpUMEp

struct B { int x; double dx; };
B a; //co3manue craTuueckoro o0beKTa
B& func() { return a; } //byHKIus Bo3BpaliaeT CChUIKY Ha OOBEKT a

func().x=10; //mpucBocHME 3HAUYCHUS A.X
func().dx=0.55;//mpucBoenue 3HaueHus a.dx

cout<<func().x+2<<" "<<2*func().dx<<"\n";

Pe3ynbraTom paboThl 3TOro (hparMeHTa nporpammel OyeT:
12 1.10

Bo3Bpar cchUIOK MOKHO OpraHU30BaTh HA OOBEKTHI, KOTOPbIE COXpaHs-
I0TCS MOCJIE 3aBepUIeHUs] paOOThl (PYHKIIMH, & UMEHHO:

1) Ha cTaTHYECKUE OOBEKTHI;

2) Ha JMHAMHYECKHE OOBEKTHI,

3) Ha mapameTpbl, KOTOpBIC Mepeanbl B (PYHKIMIO KaK CCHUTKU WA YKa-
3aTenu.

PaccMoTpuM BO3BpaT CChUIOK Ha TUHAMHYECKHE OOBEKTHI (ITOT pasiel
TpeOyeT 3HaHMi orepatopor New u delete).

struct Pair { int x; inty; };
Pair& Get()
{
Pair *ptr;
ptr=new Pair; //BeiaenseM nmaMsaTh o1 00BEKT
return *ptr; //Bo3BpaiiiacM CChUIKY Ha HOBBI 00BbEKT THITa Pair

¥

Pair& pair=Get();
Pair* ptr=&Get();
Get().x=20; //Tax nenath HENb3s, TEPACTCS MAMATh BBIACICHHAS 0] 00BEKT
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Get().y=30; //3necn ToXKE

delete &pair;
delete ptr;

Onucannas ¢pynakius Get() co3maeT HOBBIN OOBEKT MPU KAXKIOM 00pariie-
HUHM U BO3BpAIIAeT €ro ajpec Kak cchlUiky. [IoaToMy B BbI3bIBatONIEH (YHKIHH
HEOOXOJMMO aapec HOBOTO OOBEKTa KaK CChUIKY MJIM Kak yKas3aTenb (CM. mep-
BbI€ JB€ CTPOYKU mpumepa) Cremyroiue 1Be CTPOKU OyIyT BBIMOJIHEHBI, HO
anapeca oOBEKTOB OYIyT MOTEPSIHBI, T.K. OHU HUTJEC HE 3alIOMHHAIOTCS, TAKUM
oOpa3oMm, o0pa3yeTcss Mycop B MaMsaTH. Eciii 3TH JEHCTBUS MHOTOKPATHBI, TO
MO>KET MPOU30UTH CUTYallUsl KOTJla aMsATh He OyneT Boijenena. [locinennue nBe
CTPOYKM TpEIHAa3HAYEHbl NJIsl YTUIU3ALMKU MaMITH [OJ OOBEKThl CO3JaHHBIC
dynknuei Get().

B HCKOTOPBIX CJIy4dasaX B q)YHKI_II/II/I IIOJIC3HO IIPUHUMATDb O0OBEKT 110 CCHIJI-
KC 1 BO3BpalllaTh €ro I10 CChLIKC. Haan/IMep,

stream& Show(stream& out, ...)

{

return out;

}

3nech Stream HEeKOTOpBIN THUIl, HAPUMEpP OMMCAaHUE Kiacca MpeaHa3Ha-
YEHHOTO JIJI51 BBIBO/IA.

4.1.3 OnepaTtopsl Nnew u delete

JluHaMu4eckoe pachpenesieHue NamsTh SBisieTcsl APQPEKTUBHBIM HH-
CTPYMEHTOM IPOrpaMMHPOBAHUS, TO3BOJISIONIEe KOHCTPYUPOBATh OOBEKTHI BO
BpEMs BBITIOJTHEHHS PorpaMMbl. [Ipruem BpeMst Koria co3aBaTh U KOT/Ia yia-
JSATh 3T 00BEKTHI pemaeT cam nporpamMmuct. B Cu ¢ 31oil 3agadeit pyHKimmy,
ONMCaHHbIC B 3aroyioBouyHoM ¢aiiie alloc.h, manpumep, as BBIJACICHUS TUHA-
mudeckon mamatu Gyuakaus malloc(size t n), s ocBodoxaenus free(). B C++
JUTSL OTHX IIeJICH BBEJIH CIIEIIHATbHBIE ONIEPATOPHI:

1) new — BBIICTISCT MAMSTh IO OOBEKT;

2) delete — ocBoOOX1aeT MAMSITh 3aHUMAEMYI0 OOBEKTOM.

Paccmotpum nmpumepst:

//mpumep Nel
int *ptri;
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ptri=new int; //BbIIEIMTH TAMSTH MO IIEJI0€ U aapec OJ0Ka MaMSITH IPUCBOUTH
yKazarero ptri;

.... //omiepaTopsl, Iie UCIONb3YeTCs YKa3aTelb Pri

delete ptri; /ocBoOOXIEHNE TTAMSITH.

Ecnu momsaTe He MOXET OBITH BBIACIICHA, TO OMEpaTop NEW BO3BpalaeT
NULL. [TosToMy 4acTO BO3HUKAET HEOOXOJMMOCTh MPOBEPKH BO3BPAILAEMOTO
3HaueHusl. Kpome Toro, CymecTByIOT MEXaHU3MbI T€HEPAllUd UCKIIFOUUTEIbHBIX
CUTYaLIHi, 0 KOTOPBIX OYJIET CKa3aHO IMO3KE.

[lmpumep Ne2
struct Book { double price; char *name; char *author;};

Book *best;

best=new Book;

...// Uctionp3oBauue best
delete best;

3/1ech MoKazaH NpUMEP paclpeeseHus MaMsITh Mo 00BEKT TUIA CTPYK-
Typa. UTO HY»XHO OTMETHTh, YTO OIepaTop NEW aBTOMATHYECKH OMPEIACIACT
pa3Mep HeoOXOAMMOW MaMATH O 00BEKT. B maHHOM mpuMmepe mamsTh OyaeT
BBIJICJICHA 101 ITepeMeHHyto Tuna double u n1Ba ykasarens Tura char.

[TaMsaTh TUHAMHYECKH MOYKHO BBIICTISATH U JJIA CChUTOK. Hampumep,

[[TIpumep Ne3

long &Iref=*new long;

Iref=20L,

...//onepaTopsl T ucnoassyercs Iref
cout<<lref<<"\n";

delete &lref; //ynanenne oobekra

MOKHO TaKKe pPacCMOTPETh MPUMEP M3 MPEAbIAYHIEro pasaena (CM.
dynkiuio Get())

PaccmoTpuM Tenephb BbIACIEHHE U OCBOOOXKICHHE MAaMSITH MO/ MAaCCHUBBI.
Tyt ectb HEOOIBIIME OTINYMSA. HE0OX0AMMO SIBHO 3alIMCHIBATH Pa3Mep BbIIENS-
€MOU MaMsATH, KPaTHBIN KOJIUYECTBY JIEMEHTOB.

Hanpuwmep,

int ivec[]=new int[20]; //Bbiaenenune maMaT moa MaccuB u3 20 IEIbIX YHCEL.
for(int i=0; i<20; i++) ivec[i]=i;

aélete [Jivec;
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[lpu ynaneHWd NamsTH, BBIACICHHOW C SBHBIM YKa3aHHEM KOJIMYECTBA
3JIEMEHTOB B omeparope NeW, B omepatope delete HeoOXoauMo 3amucarh KBajI-
patnbie ckoOku. Cm. onepatop delete 1y Bekropa ivec. Bee 310 u xacaercs Tu-
na char. Harmpumep,

char *ptrs=new char[20];
strcpy(ptrs, " "TlpuBet ko3muK'");
cout<<ptrs<<"\n";

Elélete []ptrs;

Tunmunas ommOKa JjIs HAUMHAIOIIUX, 3a0BIBalOT IIOCTAaBUTh CKOOKH []| B
orepaTope delete mis yaaneHus MaccuBa.

B C++ umeercs BO3MOXHOCTh MEpeOnpeiessTh onepaTopsl NEW u delete
JUTSL OT/ICNIBHBIX KIJIACCOB, @ TAKKe W JIJISl BCEX TUIOB JJAHHBIX pa3pabaTbiBaeMOi
IPOTPaMMBL.

C momompro oneparopa NEW MOKHO paclpelnesaTh NaMATh IO MHOIO-
MEPHBIE MAaCCHUBBI
Hanpuwmep,

int n=10;

double (*matrix)[6]; //yka3aTeib Ha BEKTOp pa3MepoB 6 3JICMCHTOB
matrix=new double[n][6]; //BeiaciIeHrEe TAMSTH IO MATPHILY
matrix[0][0]=1.; //onepaTops! 1 pabOThI C MATPHUIICH

delete [Jmatrix; //ynanenue nmamMsTy O MaTpUIICH

int k=2;

double (*tensor)[5][10]; //yka3arens Ha MaTpuily pazmepom [5][10] smemenToB
matrix=new double[k][5][10]; //BbiaencHrEe MaMATH O TEH30P
tensor[0][0][0]=1.; //oniepaTopsl asist pabOTHI C TEH30POM

delete [Jtensor; //ynanenue namsaTi 3aHHUMaeMBbIii TEH30POM

Heobxoaumo 3aMeTuTh, 4TO JUIsl UICIIOJIb30BaHUs orneparopa NEW st Bce-
ro MaccuBa TpeOyeTcsl yka3aTh 3apaHee 3HaueHMsI BCEX Pa3MEPHOCTEH, Kpome
nepBoil. B Tex ciydasx, korja pa3MepHOCTH HEU3BECTHBI, TO MCHOJb3YIOT Me-
XaHU3M pachpeziesieHusi OCHOBAaHHbIE Ha BEKTOPH3aIllMM MaccuBa (CM. pas3jaen

).
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HoBbie Bo3MokHOCTH PyHKIME B C++

B Cut++ QyHkuuu aenarcs Ha mpocTble GYHKUMA U (QYHKUUUA YICHBI
kiacca. [IpuyeM ¢ ogHUM U TeM K€ UMEHEM MOXET ObITh MHOTO (PYHKIUH.
Hampuwmep,

void Show(int i) { cout<<i; }

void Show(int i,char *s) { cout<<i<<s; }
void Show(double f) { cout<<f; }

void Show() { cout<<"TIpuser"; }

B HEKOTOpBIX MCTOYHUKAX AAETCS TEPMUH IepeonpeneiaeHuss GyHKIUM.
Ha camoM pnene koMOWiIsITOp Ui KaxaAoW (PYHKIIMM CO3AaeT YHUKAIbHOE UMS.
Hanpuwmep,

Show(int i) BHyTpenHe uMms Oyaer Show_int, 1y ocTadbHBIX COOTBETCTBEHHO
Show _int_char

Show_double

Show

BaxkHo 3HaTh, 4TOOBI y coBHaAaromux GyHKIHMI M0 UMEHAM, TUIIbI Mapa-
METPOB B CIIMCKE IMAPAMETPOB HE COBITAIAJIN.

JInst GyHKIUA-YICHOB KJIACCOB IMpaBHJIa HECKOJIBKO CIIOXKHEE W OyayT
PacCMOTPEHBI HAKE

3HavyeHue NapaMeTpoB M0 YMOITYAHHUIO.

4.1.4 Onepauus pa3pemieHusi BUTUMOCTH ::

B C++ umena QpyHKuMi 4IEHOB KJIacCOB MOTYT COBIAAATh MO3TOMY JUIS
yKa3aHus MPUHAAIEKHOCTH (PYHKIMU MOXXKHO SIBHO YKa3bIBaTh IPHU CChUIKE Ha
YJIEH KJIacca UMs Kilacca.

Hanpuwmep,

void X::Show() { ... } //dyskims npuHaIeKHUT Kiacey X
void V::Show() { ... } //byskms npuHaIeKRuT Kiacey V

B mro6oM Mecte QyHKIMI MOXXHO 00paliathbes K 4jieHaM Kiiacca ¢ TIoMo-
IO MMEHU KJIacCa Pa3JAECICHHOIO0 JBOWMHBIM JBOCTOYMEM M HWMEHEM YJICHA
Kkiacca. Hanpumep,

J=X::k; //3T0 BBIpaxkeHHe TODKHO B GYHKIIUHU YIeHE Kiaacca X WU B
HacJieIyeMOM Ki1acce
z=X::Show(); // anajgoruuHo
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4.1.5 IlousiTue KJIacca

Kiace B a3pike nporpammupoBanust C++ 3agaeT onucaHue HOBOIO THIIA.
Mo’KHO Take rOBOPUTh O KJIACcCE KaK 00 OMMCAHUU MHOXECTBA OOBEKTOB, I1O-
BEJICHHE KOTOPBIX OJIMHAKOBO WMJIM OYEHb MOXOXkeE. UTO HYKHO 4TOOBI 3a1aTh
KJIaCcC, HYXHO CJIeJlaTh ONMHCAHMS JTaHHBIX W COOTBETCTBYIOIIMX (DYHKIIUH.
Hanpumep, ns npumepa u3 paszgena .... 0 CTeKe:

struct Stack //3aromoBok kiacca

{

/lonucanue TaHHBIX
int stack[100];
int top;
//onucanue (yHKIUN
Init() { top=0; } //MHUIIMAIN3UPOBATH YKa3aTElb CTEKA
void Push(int Item) //BcTaBuTb 11€]10€ 3HAYCHHUE B CTEK
{ if(top<100) stack[top++]=Item; }
int Pull() { if(top>0) return stack[--top]; //ynanuTh 3HaueHHE U3 CTEKa
return O;
by

}3

BHUMAaTENPHO MPUTISIIEBIINCH K OMMMCAHUIO CTPYKTYphl Stack, Mbr yBu-
JIIM, 9TO B 3TOM CTPYKType €CTh KaK OlucaHue JaHHbIX (top, stack) , tak u omu-
canue ¢yHkiui. [Ipuuem B Tenax QyHKIM ecTh oOpallieHue K JaHHBIM, 3aIu-
CaHHBIM B cTpyKType (top u stack). 3amuch GyHKIMIA cTajla 3HAYUTEIBHO MPO-
1ie, T.K. PYHKIIMHM HEMOCPEACTBEHHO CBSA3AHbI C JAHHBIMU CTPYKTYPHI.

Dnementsl kiaacca stack, top, Init, Push, Pull massiBaroTcst wienamu kiac-
ca. OyHKINH, NPUHANICKAIIAE KIACCy, B HEKOTOPHIX MCTOYHMKAX HA3bIBAOT
METO/IaMH KJacca.

Kiacc B8 C++ 310 onucanue THIa U HAYEro OOJIbIIE, B IMPOIECCE MCIIOJI-
HEHUS MPOrpaMMBbl KJIacC HUTJIE HE XPAHUTCS, U AK€ HEJIb3sl y3HATh UMs Kjac-
ca o0beKTa ( €CJIM HE MPEyCMOTPEH CHeIUaIbHbI MEXaHU3M UJICHTU(UKAIIUN
KJj1acca Bo Bpems BbinosiHeHus RTTI, koTopslit OyaeT paccMOTpPEH MO3KE).

O0bekT B C++ 3710 (parMeHT OnepaTUBHON NaMsATH, UMEIOIIUNA UMS U
THUII, B HEKOTOPBIX CIIy4asiX OObEKT MOXKET HE UMETh UMEHHU, HO OH UMEEM BCE-
raa agpec u tun. CoiicTBa 00bekTOB B C++ nepednciieHsl B pa3zene. 31eCh Mbl
MOKa)XeM HECKOJIBKO MPUMEPOB OOBSIBICHUIA.

Stack s1; //BeiaensieTcst namMsITh 1ol 00bEKT S1, THUI MaMATH(JIOKAIbHBIN HITH
CTATUYECKUI)

//3aBUCHUT OT MeCTa rJe 0O0BSBIEH 00BEKT
Stack *ptr; /00bsBUTE yka3arens Tuma Stack
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Stack &ref=sl1; //00bIBUTH CCHUIKY Ha 00BEKT S1
Stack ms[10]; //o06bsiBuTH MaccuB u3 10 snemenToB THa Stack

[IpaBuna 3amucu oOpalleHHs K 4jeHaM Kilacca Takue *e Kak W s
ctpykryp B C. Hanmpumep, 17151 00bEKTOB OOBSBICHHBIX BBIIIIE,

sl.top=5; //k 4neHam JaHHBIM OOpallleHUe 3aMUChIBACTCS KaK NIl CTPYKTYpP
B C.

s1.Push(20); //Bei3oB Push metoma xnacca Stack mis oobexra S1

ptr=&s1; //mannuanu3anus yka3zaTes

int e=ptr->Pull(); //Be130B MeToma Pull mis o6bekTa S1, yepes ykaszarens ptr.
ref..Push(10);  //Be130B MeToma Push mo ccelike

ms[5].Init(); //BBI30B MeTo1a INnit uepes smeMeHT MaccuBa
ms[5].Push(1000);

PaCCMOTpI/IM TCIICPBb UCIIOJIB30BAHHC KJIdCCa Stack.

void main()
{

Stack MStack; //moctpoenne oO0bekTa Thma Stack B JIOKaIbHOW MaMSTH IO
umenn MStack

//COOTBETCTBEHHO 3TOT OOBEKT UMEET aJIpec.

MStack.Push(10); //monoxuts B8 MStack 10

MStack.Push(20); //monoxwuts B MStack 20

MStack Push(500); //monoxwuts B MStack 500

inte;
while(e=MStack.Pull()) cout<<e<<"\n"; //BbITaluTh U3 CTEKa U OTIICYATAThH

}

Kinaccet B C++ MOTyT OBITh OpraHHW30BaHbI C MOMOIIBIO KITFOUEBBIX CJIOB:
class, struct, union.

ITocnenuue nBa Kiro4eBbIX citoBa B3AThI U3 C. Omimuue Struct u class 3a-
KJIFOYAETCsl B Pa3JIMYHOM TOJKOBAHUU IPaB J0CTYyIA MO YMOJYaHUIO (CM Omuca-
HUE TIPaB JIOCTYMA).

OO6mue mpaBuiia 3aITUCH Kjlacca CIeAyIOIIHe:

class X { ... };
structY { ... };
unionZ{... };
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4.1.6 Yka3zareas this

Kakum oOpazom ¢yHKIHMS — diIeH Kjacca 3HAeT, 4TO OHa padoTaeT
UMEHHO ¢ J3THM 00BbekToM? Ha 3TOT BOMpOC MOXXHO JIETKO OTBETUTH, aapec
o0BeKTa mepenaercs B (PyHKINIO WIEH KJIacca HEeSIBHO, MIEPBLIM B CIHCKE IMapa-
metpoB. 3ammck  MStack.Push(10); MOXKHO HMHTEPHPETUPOBATH  Kak
Push(&MStack,10); (cMm. mpuMep U3 ....). DTOT HESBHBIA MapaMeTp UMEET UMs
this u sBisercs kiroueBbIM ciioBoM C++. Takum oOpa3om, KirroueBoe ciioBo this
SBJIICTCSI a[PECOM JAaHHOTO OOBEKTA JIJIST HECTATHUECKUX WICHOB (YHKIIHA JTIO-
Ooro kiacca (Ipo CTaTUYECKHUE WICHBI OYJET cKa3aHO Mo3ke). OUeBUIHO, YTO
this mMeeT JIOKadbHYIO MPHUPOAY, T.K. (PAKTHYECKH 3TO mapameTp (QyHKIHU.
[TpocTo KOMIUIIATOP MPSYET €To Mepenady.

OpHako He AJ BceX WiICHOB (PyHKIMI Kilacca OMpeIeeH 3TOT yKa3aTeb,
0oJiee MoapPoOHO OYIET OCYXKICHO HIKE.

4.1.7 O0beKT

OOBEKT — 3TO OJIOK ONEPATUBHOM MaMSITH, TPUHUMAIOIIUNA MHOMXECTBO
Pa3IMYHBIX 3HAYCHUI.

[lepeuniciiiM OCHOBHBIE CBOMCTBA U aTPUOYTHI:

1. OOBEKT JOJDKEH UMETh THII, THIIBI MOTYT OBITh cTaHgapTHbIC (int, char,
float u T.1.) 1 TUIIBI OMIpeie/IIeMbIE KIITaCCaMHU.

2. O0BEKT 00513aH UMETh aJIPEC, MOCKOJIBKY OH HAXOJUTCS B ONIEPATHUBHOM
MaMsITH.

3. OOBEKT MOXKET UMETh HECKOJILKO MMEH, B HEKOTOPBIX CIIydasX 0OBEKT
UMEHU MOXKET HE UMETh, HAIlpUMEp, IPH TUHAMHUYECKOM PaCTIpeICIICHUH TTaMsi-
TH. MBI MOXEM 3HATh TOJIBKO €T0 aJapec

4. OOBEKT MOXKET OBITH JIOKAIBHBIM, THHAMHUYECKHM, CTaTHYeCcKuM. Jlo-
KaJIbHBI 00BEKT — 3TO OOBEKT SIBHO 00bsIBICHHBINH B Onoke { }. [lon nunamu-
YeCKUN 00BEKT NMaMsITh BBIJIECTSAETCS ¢ IOMOIIbIO onepatopa NeW. Ilox ctatuue-
CKHM OOBEKT MaMATh BBIJICISACTCS B MOMEHT 3arpy3KH MPOrpaMmy, Iepe] BbI30-
BOM (DyHKIIMHM MaiN ¥ yaanseT 00bEKT MoJie 3aBepiueHus pyHKIMy main.

5. Bugumocth 00BbeKTa 3TO CBOMCTBO, IIPU KOTOPOM €CTh JAOCTYIT K 00h-
€KTy 10 UMEHHU.

6. O6macTh nelcTBUsS 00BEKTa CBOMCTBO, KOTOPOE XapaKTEPHU3YET MPO-
TSHKEHHOCTH ()parMeHTa nmporpaMMbl B KOTOPOM CYIIECTBYET OOBEKT.

ITpocThiec 0OBEKTHI

int X, char y, float f; /3ape3epBupoBaHHbIC THITBI
VYkazarenpb Kak 00beKT

[TockonbKy oA yka3aTesab pacipeessieTcsl MaMsTh, TO YKa3aTelb MOKHO
paccMaTpuBaTh Kak CIEHUANbHBIN 00BEKT, COACpPKAIIUN alpec Ipyroro 00bek-
Ta.
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OOBEKTHI MACCHUBBI

int x[20];
double z[100][100];

CnoxHble OOBEKTHI
MStack stack(20);
4.1.8 KoncTpykrop

KoHncTpykTop Kkiacca cnenuaibHas (YHKIUSA-YIEH Kjlacca, KOTOpas BbI-
3BIBAETCS IPU CO3JaHUHU OOBEKTA, TUII KOTOPOTO SIBJISETCS UMS JaHHOIO KJlacca.
KoHcTpykTOp /U1 cTaTH4ecKOro 0ObEKTa BHI3BIBAETCS B MOMEHT 3arpy3Ku Ipo-
rpaMMbl B ONIEPATUBHYIO NaMsATh. /{1 ToKaibHOrO 00BEKTa B MOMEHT BXOJa B
COOTBETCTBYIOIIUN OsioK. [Iyisi nuHaMudeckoro OJi0Ka BO BPEMs BBIIOJHEHMS
oreparopa New.

KoHcTpykTop /U1 00beKTa BBI3BIBAETCS TOJIBKO OJUH pa3, B MOMEHT CO-
3/1aHUs 00BEKTa, O3TOMY KOHCTPYKTODP BBI3bIBAa€TCS aBTOMatuyecku. [1o aToi
e MPUYMHE KOHCTPYKTOpP HE BO3BpAILA€T HUKAKOrO 3HAadeHus. s oObsiBie-
HUSI KOHCTPYKTOpa B Kilacce HE0OXOIMMO 3amucarh (GyHKLIUIO-YJIEH Kiacca, y
KOTOPOH HET OMMCAaHUs BO3BPALIAEMOro 3HAYEHUS] U UM KOHCTPYKTOpa COBIIa-
JaeT ¢ UMeHeM kiacca. [IpaBuiia 3anucu KOHCTPYKTOPA CIAEAYIOIINE:

class X

{

X() {...} //xoHncTpyKTOp KJ1acca

KOHCTpYKTOpPOB MOXET OBITh HECKOJBKO (CM. OCOOEHHOCTH 3amucHu
¢bynkuwmii) Harmpumep,

class Hello
{
intn;
double x;
char str[80];
public:
Hello() { n=0; x=0; strcpy(str,"3mpacte"); }
Hello(int i) { n=i; x=0; strcpy(str, "TIpuset"); }
Hello(double z) { n=0; x=z; strcpy(str,"loopok yrpo"); }
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Hello(int i,double x) { n=0; this->x=x; strcpy(str," 1o0psiii neup"); }
Hello(int n,double t, char *s) { Hello::n=n; x=t; strcpy(str,s); }
b

PaccMoTpuM mpumepsl 00bsIBIEHNS 0OBEKTOB, U BBI30Ba COOTBETCTBYIO-
IIUX KOHCTPYKTOPOB

Hello x; //Be3piBaetcs koncrpykrop Hello()

Hello y(10) //Be3siBactes konctpykrop Hello(int)

Hello z(10.5) // ... Hello(double)

Hello *ptr; //aukakoit KOHCTPYKTOP HE BBI3BIBACTCS T.K OOBEKT HE CO3aeTCs
ptr=new Hello(5,4.19); //co3paeTcst fuHAMHUYECKH 00BEKT, BHI3IBACTCS
KOHCTPYKTOP

Hello(int,double), anpec o6bekTa mprcBanBacTCs yKasaTelto ptr;

Hello &t=Xx; //KOHCTpYKTOp HE BBI3BIBACTCS T.K. CO3/IACTCS CChUIKA Ha
CYIIECTBYIOIINNA OOBEKT

Hello Hi(10,5.0,"Hi"); //Bei3biBactest koncTpykrop Hello(int,double,char*)

KoncTpykTOp KOMpoBaHus
Bbonee cnoxHble MEXaHU3MbI KOHCTPYKTOPOB OYJIyT OMKCAHBI HIXKE.
4.1.9 lecTpyKkTop

JlecTpykTop Kiacca creruaibHass (QYHKIHs, KOTOpas BbI3BIBACTCS IMPH
ynaneHnu oobekTa. OH BBI3BIBACTCS AaBTOMATHYCCKU M HE JIOJDKCH UMETh Ia-
pameTrpoB. [ToaToMy B Ki1acce MOXKET ObITh TOJBKO OJUH JIECCTPYKTOP, KOTOPBIH
U1 00BEKTa BBI3BIBACTCS TOJBKO OJWH pa3 HEMOCPEACTBCHHO MPH YAAJCHUN
o0bekTa. JlecTpyKTOp /IS CTAaTHYSCKUX OOBEKTOB BBI3BIBACTCS IMOCIIEC 3aBEpIie-
HUS BBIMOJHEHHUS QyHKIIMK Main. J{ecTpyKTop JJIst IOKAJIbHBIX 00BEKTOB BBI3bI-
BAETCsI IIPU BBIXOJIC U3 COOTBETCTBYHOMIETO OioKa. JlecTpykTop ajis qTuHaMu4e-
CKHX 00BEKTOB BBI3BIBACTCS BO BPeMsl BBIMTOJIHEHHUs oriepaTopa delete.

[TpaBuiia 3amucu IeCTPYKTOPA CIICAYIOIIUE

class Example

{

Example() {...} //koHcTpykTOp
~Example() { ...} //mectpyxTop

Y
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PaccMoTpu mpuMepsl 3aIUCH KJIACCOB ¢ KOHCTPYKTOpPaMHU U JIECTPYKTO-
paMH U UX UCITIOIh30BaHUE.
[Tpumep 1

#include <iostream.h>
class Expl

1

int i

public: //3To kio4eBoe cI0BO OYAET pACCMOTPEHO B pas3iere ...
Expl() { i=0; cout<<”Kouctpykrop Expl()\n”; }

Expl(int K) { i=k; cout<<’Kouctpyxrop Expl(int)\n”; }
~Expl() { cout<<”-ecrpykrop "<<i<<’\n”; }
void Show() { cout<<i<<’\n”;

}

Expl x_static(55); //o0bsBiIeHHE CTATHYUECKOTO OOBEKTA
void main()

{

cout<<”Hauano\n”;
Exply_local; //nokaneHblit 00beKT ¢ KOHCTpYKTOpoM EXP1()
Expl z_local(777); //nokanbHblii 00beKT ¢ KOHCTpYKTOpoM EXpl()
Expl *ptr =new Exp1; //munamMuyeckuit 00beKT ¢ KOHCTpyKTOpoM EXp1()
X_static.Show();
y_local.Show();
z_local.Show();
ptr->Show();
delete ptr;  //ynanenue TMHAMHYECKOTO OOBEKTA

} //ynanenue JIOKadbHBIX 00BEKTOB

//lynaneHue craTH4eckux 00bEeKTOB

JluctuHr

Konctpykrop Expl(int)
Konctpykrop Expl()
Konctpykrop Expl(int)
Konctpykrop Expl()
55

0

777

0

HectpykTop 0
Hectpykrop 777
HectpykTop 0
Hectpykrop 55

[Tpumep Neo2

class Vector
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int *vec; //yka3areib
int size; //pa3mep BekTOpa
Vector() { vec=NULL,; size=0; } //KOHCTpYKTOp JUI ITyCTOr'O BEKTOPA
Vector(int n) //KOHCTPYKTOp AJIs 3aJaHHOTO pa3Mepa
{
vec=new int[n]; //pacpeaeneHue mMaMsITH IO BEKTOP
size=n;
by
~Vector() { if(size) delete [Jvec; } //mectpykTop
../l [Ipyrue dneHsl

}

B aTOoM mpumepe mokazaH MEeXaHM3M CO3JIaHHsl O0BEKTa, KOrja pa3mep
o0beKTa 3apaHee He omnpeseneH. Eciu pa3mepsl HEKOTOPBIX 3JIEMEHTOB 00bEKTa
3apaHee HE OIpeJeeHbl, TO TOCTYMAIT CICAYIOIIUM 00pa3oM: B ONHCAHUH
KJIacca 3JEMEHTHl OOBEKTOB C 3apaHee HEU3BECTHBIMH pa3MepaMu 3aMEHSIOT
COOTBETCTBYIOIIIMMH YKa3aTeJsIMH, B KOHCTPYKTOpax KJjacca 3alliChIBAIOT Iia-
paMeTphbl, yepe3 KOTOphle OyayT mepeiaBaThCsi pa3Mephbl SJIEMEHTOB, U B TEJe
KOHCTPYKTOPOB HCIMOJIB3YETCsl omnepaTop NEW, COOTBETCTBEHHO, IECTPYKTOP
KJ1acca JIOJDKEH cojiepkath oreparopbl delete s BceX TUHAMHUYECKH CO3JIaH-
HBIX AJIEMEHTOB KJIacca.

OueBnaHO, 9YTO 00BEKT VECtOr MOXKET OBITh CTAaTHYCCKHM, JIOKAJbHBIM,
JTWHAMUYECKUM, HO TTaMSTh MOJI 3JIEMEHTHI BEKTOpa (yKaszaTesb VEC) BbIIEIsACT-
Cs IMHAMUYECKH.

CI10XKHOCTh KOHCTPYKTOpA 3aBHUCHUT OT CJIOKHOCTH OOBEKTOB Kilacca.
OOBEKTHI KJIacca MOTYT COJIEP)KaTh OTISIbHBIEC AJIEMEHTHI ONEPAIMOHHOU CH-
CTEMBbI, TAKUE KaK JECKPHUIITOPHI OKOH, MPOIIECCOB U T./I.

4.1.10 KoHCTpYKTOP KONMPOBAHUSA

Bo MHOrumx cnydasgx HpPOHUCXOAMT HESIBHOE KOMUPOBaHUE OOBEKTOB.
Hanpumep, npu nepenaye nmapameTpoB, WM MPU BO3BPALLECHUWU 3HAYEHUH U3
¢bynkuuid. CTaHzapTHOE KOMUPOBAHUE OOBEKTOB MPOU3BOAUTCA MOOUTHBIM KO-
NMPOBaHUEM U3 OJOKa MaMATH BbICJIIEHHOE MOJ UCTOYHHMK B OJIOK MaMATH, BbI-
JIEJICHHBIN MO/ MPUEMHUK, MOYXHO 3TO MOSICHUTh Ha MpUMEpe

Type Obj1, Obj2;
Obj1=0bj2; //3Ta 3anuch aHAIIOTHYHA CIIEYIOIEMY
memcpy(&O0bj2,&0bj1,sizeof(Type));

OI[HElKO, MBI 3HA€M 4YTO CaM OOBEKT MOXKET COCTOSITh HE TOJLKO M3
CILJIOIITHOM IMaMATH, HO U3 MHOXKCCTBA PA3JIMYHBIX 010K0B I[I/IHaMI/I‘-IeCKOI\/’I rnams-
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ta (cM [Ipumep No2). B Takux ciydasx KomupoBaHHE OOBEKTa OyAeT HEKOP-
PEKTHO, T.K. IPH KOTIMPOBAHUM HE OyAeT yuTeH AMHAMHYECKUN XapaKTep dJie-
MeHTOB 00bekTa. Hanpumep,

Vector v1(20),v2;
vl=v2;

B stoMm ciyuae ykazatenu V2.vec u V1.vec OyayT cchliaThesl HA OAUH U
TOE OJIOK AMHAMUYECKON maMaTu. YTo, 04e€BUHO, MOKET IMPUBECTHU K OLINOKE.

Hpyrou npumep

Vector x(20);
Vector FindVector(); //byHkins koTopasi Bo3BpalaeT 3HaueHue tuma Vector

Torna
x=FindVector(); /3nechb ckpbITa omuoKa

3aech ommOKa 3aKII0YaeTCS B TOM, YTO OOBEKT X YK€ UMEET TMHaAMUuYe-
CKYIO MaMsTh (yKazarelnb VEC YK€ CChLIAETCS Ha IMHAMHYECKYIO TaMsATh pa3me-
pa) U MpU CTaHAAPTHOM KOIMPOBAHUM yKazaTelb X.VEC TepSET CBOE 3HAYCHUE.
OTtcrof1a MporucXoId yTeUKa MaMsTH.

Jlnst n30exxanus MOJAOOHBIX OLIMOOYHBIX CUTYAlMl HEOOXOAMMO Mpeny-
CMaTpHUBaTh KOHCTPYKTOpP KomnupoBaHus. [IpaBuiia 3anucu KOHCTPYKTOpa KOMU-
pOBaHUS:

class X

{

X(X &X) { ... } //KOHCTPYKTOP KOMUPOBAHHMSI
h

3anuieM KOHCTPYKTOp KomupoBaHus s kjacca Vector (Cm mpumep
No2).

Vector::Vector(Vector &x)
if(size) delete [Jvec; //ymanenne muHamMuyecKOW maMsITH y 00bEKTa MPUEMHUKA
vec=new int[X.size]; //BbiieacHIE TAMSITH IO VEC
size=x.size;
for(int i=0; i<size; i++) vec[i]=x.vec]i]; //xonupoBanue TMHAMUYECKOMN MaMATH

}
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Nmes Takoll KOHCTPYKTOP MOKHO KOPPEKTHO MPOU3BOIUTH CIEIYIOLINE
JEUCTBHUS:

X X;
X V,z(X); //mauipanu3anys
X=Y; //mpucBanBaHue

X func(X a, Xb) { .... } //onucanue ¢pyHKIMN

z=func(X,y); //mepenady u BO3BpaT 3HAUYCHUH.
4.1.11 Onpenesenne Npas A0CTYNA K YWieHAM 00bEKTOB KJiacca

OmnpenencHue mpaB J0CTYyMAa K 4ieHaM 00beKTOB kiacca B C++ mpou3Bo-
JUTCS ¢ TTIOMOIIBIO KITtoueBhIX citoB public, private, protected. KitoueBoe ciioBo
public o6ecrieunBaeT OTKPHITOCTD IAHHOTO WiEHA JJIS HCIIOJIB30BAHUS B JTFOOOM
MecTe mporpamMMbl.  KimrodueBoe CIIOBO private 03HA4aeT, 4To K JaHHOMY WICHY
MOKHO OOpAaTUTHCS TOJBKO M3 (DYHKIMI-4JIEHOB JaHHOrO Kiacca. KirouyeBoe
cioBo protected o3Hayaer, 4TO K JAHHOMY YICHY MOYKET UMETh JIOCTYII BCE UJIe-
HBI HACJICIyeMbIX KJIacCOB (HaciiegoBaHue cM. Hibke) [lo yMoauaHuio B Kiacce
00BsIBIICHHOM Kak Class Bce uieHbl umeroT atpuOyT private. B kmacce struct mo
ymoadaHuio Bce wieHsl public. B kmacce uUnion Bce WieHbI IO ONPEACICHHIO
public.

class X {

inti; // X:i sBAseTcs 3aKPBITBIM WICHOM 110 YMOJYaHUIO
char ch; // raxxe u X::ch

public:
intj; //j 1K OTKPBITHI
int k;
protected:
intl; // X:l 3ammmen
h
struct Y {
inti; //Y:i OTKpBITHIH 1O ONPEACICHHUIO
private:
intj; //Y:] 3amuineHHbIH
public:
intk; //'Y::K orkpsiThrii
¢
union Z {
inti; // Bce wieHBI OTKPBITHI O€3 BApHAHTOB

double d;
+
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Bce oTkpbhIThIE usIeHBI-QYHKIMH Kilacca 3a/laloT, TaK Ha3bIBA€MBbIA, WH-
Tepdeiic kacca.

4.1.12 CraTnuecKHue YICHbI KJIacca

CraTu4yecKMMH YJIEHaMU KJlacca MOTYT OBITh KaK JaHHBIC, TaK U YICHBI
byHKIUH.

CraTudeckue 4ieHbl Kiacca OOBSIBISAIOTCS C TOMOIIBIO KIIFOUEBOTO CIIOBA
static.

CraTtnueckue YICHBbI-TAHHDBIC

OCoOEHHOCTBIO CTAaTMUECKUX YIEHOB JIaHHBIX SIBISIETCA TOT (pakT, 4YTO
naMsATh MO/l HUX BBIAEISAETCS CTaTUYECKH, OJMH pa3 U TaKUM 00pa3oM Uil BCeX
O00BEKTOB 3TOTO Kjlacca OOBSBIECHHBIX B IIPOrpaMMe, HE3aBUCUMO OT MX Kjacca
naMsTH, UMEETCS BCEro OJMWH OJIOK CTaTUYECKOW MaMSTH BBIIEICHHBIA IOJ
JAHHBIN WieH kinacca. O4eBUIHO, YTO MHUIMAIN3ALHUSA TAKUX WICHOB HE MOXET
OBITh OCYILLECTBJICHA B KOHCTPYKTOpaX, TO TaKUE YJICHBI JOJKHBI HHULUAIU3HU-
poBaThCs B BHE onmcanus kiacca. B C++. 1 noctyn kK TakuM NEPEMEHHBIM MO-
eT ObITh OCYLIECTBIIEH IO UMEHHM Kiacca. PaccmorpuM nmpumep,

class Point
{
public:
static int NumberPointObj; //o0bsiBeHue cTaTHuecKoro 4ieHa
private:
int X,y;
public:
Point() { x=y=0; NumberPointObj++; }
Point(int v, int t) { x=v; y=t; NumberPointObj++;}
void Show() { cout<<x<"-"<<y<<"\n";
~Point() { NumberPointObj--};
//yHKIMS YIeH-KIacca ISl BEIBOJA KOJIUYECTBA O0BEKTOB
void ShowNumberObj() { cout<<"num="<< NumberPointObj<<"\n"; }
3
//oObIYHast PYHKIHS TS BBIBOJIA KOJIMUYECTBA 00BbeKTOB Point
void ShowNumberODbj() { cout<<"num="<< Point::NumberPointObj<<"\n"; }

int Point:: NumberPointObj=0; //uHuMamTu3aIus CTaTHYECKOro 4ieHa Kiacca
Point

//cnionp30BaHue Kjiacca
//MHALIHATA3AIMS CTATHYECKUX rmepeMeHHbIX kimacca NumberPointObj pasuo 0
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Point X; //co3nad oauH 00BEKT 0 BX0/1a B OCHOBHYIO IIPOIpaMMy
/[3nauenne NumberPointObj pasno 1

void func()

{
Point a(2,2),b(3,3),c(4,4), *ptr; //co3aano eiie Tpu 00bEKTA
ShowNumberQObj() ; /6yner BbIBeIeHO 3HAUCHHE 5
a.ShowNumberQODbj() ; // 3mecw Toxe OymeT BEIBEACHO 3HAYCHHE 5
X.ShowNumberODbj() ; // 3nech Toxke OyneT BbIBEICHO 3HAYCHUE 5
ptr=new Point(10,20);
ShowNumberQObj() ; /6yner BbIBeIeHO 3HAUYCHHE 6
c.ShowNumberODbj() ; // 3mech ToXxe OymeT BbIBEICHO 3HAUCHUE 6
ptr->ShowNumberObj() ; // 3mech Toke OyAeT BBIBECHO 3HaUCHHUE 6
delete ptr; //ynanuts TuHAMHAYECKH OOBEKT
ShowNumberQObj() ; //0yaer BbIBeIcHO 3HAUYCHHUE 5
b.ShowNumberQObj() ; // 3aech Toxe OyaeT BEIBEACHO 3HAUCHHE 5
//tipy BBIXOJIE U3 (PYHKIIMH BCE JIOKAJIbHBIE OOBEKTHl YHUUTOKAIOTCS
//3nauenre NumberPointObj craner paBHO 2

by

11

void main()

{
Point y(1,1); /co3nan ele 0auH 00bEKT

//3nagenne NumberPointObj pasno 2

func();
ShowNumberQODbj() ; //0ynet BbIBeIcHO 3HaUEHUE 2
y.ShowNumberObj() ; // 3mecs Toxxe OyaeT BbIBEICHO 3HAUYCHUE 2
//ynansieTcst JIOKaJIbHbINH OOBEKT Y

}

//ynansercst CTaTHIECKH OOBEKT X
CraTnveckne YWieHbI-QYyHKIIHH

Cratuueckue 4aeHbI-PYHKIIMM OOBSBIAIOTCS C TMOMOIIBIO KIHOYEBOTO
cioBa static.

Oco0eHHOCTBIO ATUX (DYHKIIUNA SBISETCS, TO OOCTOSITEILCTBO, YTO OHU HE
UMEIOT yka3zatens this, oHM He MMEIOT SIBHOTO JIOCTYIa YieHaM Kiacca. Hampu-
Mep,

class Obj

{
int type;
public:
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Obj(int t) { type=t; }

void Show() { cout<<"type "<<type<<"\n",

static void Print(Obj o)

{
cout<<type; //3mecb OyaeT ommubOKa HET JOCTYIIA K WiIeHaM 00beKTa
Show();//3neck Toxke Oymer ommoOKa HET JOCTYTA K WieHaM 00beKTa
cout<<o.type; //3nech Bce OyaeT HOpMAIBHO

}
}

//MCTIONB30BAHUE CTATUYECKUX (DYHKITHMA

void main()

{

Obj x(10);

X.Show();

X.Print(x); //Bb130B cTaTnyeckor GyHKIMHU 151 00bEKTa X

Obj::Print(x); //Bb130B cTaTnyeckol GyHKIIMU Yepe3 UMs Kiiacca 11 00beKTa X

}

I/IHI/IHI/IaJIHElaIIHSI CTAaTHYECCKUX YWICHOB AJIA BJIOKCHHBIX KJIACCOB

class Example {
static int x;
static const int size = 5;
class Elem{ //oObsBncHME BIOKEHHBIX KIIACCOB
static float f; //crarnueckuii yneH BIIOXKEHHOIO KjIacca
void func(void);
o
public :
char array[size];
o
int Example::x = 1;
float Example::Elem::f = 3.14; //uauimanu3aiius CTaTUYECKOTO BIOKEHHOIO
yjeHa
void Example::Elem::func(void) { /* onpenenenne pyHKIMU-UICHA
BJIO’KEHHOIO Kitacca */ }

4.1.13 HacaexoBanue
HacnenoBanne MOXHO Omnpene/nTh Kak (POpMabHBIM MEXaHU3M PaCIIId-

peHus KJacca MyTeM BKJIIOYEHHUS B HETO KJIACCOB pa3paboTaHHBIX paHee. [Ipen-
MOJIOKUM, YTO y HaC uMmeeTcs kinacc B
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classB{...};

U MBI XOTUM IIOJIYYUTDb ,leerﬁ knacc D I[068,BI/IB Tyada HCCKOJIBKO HOBBIX 4JIC-
HOB. JTO PaCInpCHUC MOKHO 3aIllMCATh TaK:

class D: publicB { ... };

OTa 3ammch 03HadaeT, 4yTo Kiacc D BximodaeT B ceOs1 Bce WiIeHBI Kitacca B
¥ HOBBIE YJICHBI, 3alMCaHHbIC B (PUTYpHBIX CKOOKax. B TakoMm ciydae roBopsT o
TOM, 4TO Kilacc D Hacnenyet cBoiicTBa kiacca B. Kimacc D moxert HacinenoBaTh
HECKOJIbKO KJIACCOB, HATIPUMED,

class D: public B1, private B2 { ... };

KiroueBbie cioBa public u private onpezenseT npaBa J0cTyna K 4ieHaMm
kiacca B1 u B2 B kiacce D.
PaccMoTpuM nipuMepbl HaclIeI0BaHUS:

class Point //6a3oBbIii Kitacc
{
protected: //3Tu 4neHBI OYIyT MOCTYIHBI JUTS (PYHKIMA U3 HACIEAYEMBIX KJac-
COB
intx, inty;
public: //uatepdeiic kmacca
int& X() { return x;}
int& Y() { returny; }
void Show() { cout<<x<<™ "<<y<<"\n";

}3

class Pixel: public Point //xnacc Pixel nacnenyer kmacc Point
{
int color; //mo ymomuanuto private
public:  //luaTepdeiic kmacca
void Set(Point z, int col) { x=z.x; y=z.y; color=col; }
void Show() { putpixel(x,y,color); }
b

void main()
{
Pixel t;
Point v;
t.x=100; //3necy OyaeT crenepupoBaHa OMKMOKa , T.K. X 3alUIIICHHBINA YICH.
t.X()=100; //mpucBouts 3nauenue 100 t.X
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t.Y()=200; //mpucouts 3Hauenue 200 t.y

v.Set(t,255); //yctaHOBUTH 3HaUEHUS 111 00BEKTA V

cout<<v.X()<<" "<<v.Y()<<"\n"; //BbIBOJ KOOPAMHAT X U Y 00BEKTa V.
v.Show(); //BBIBECTH TOUKY

v.Point::Show() //BeiBecTr 3HaUCHHUS KOOPAUHAT TOYKU

Kak BuauM u3 mpuMepa, uTo WieHbI Kiacca POint ctaHOBATCS 4ieHaAMH
kiacca Pixel.

OnHako BHIMMOCTh HEKOTOPBIX WIECHOB Kjacca Point mcuesaer, Hampu-
mep ¢yHkmmsa Show() kimacca Point mepekpbiBaercs ¢yHkiueir Show() kiracca
Pixel. Mcronp3ys uMms Kiiacca M ONEPAIHi0 Pa3pelieHus] BUAMMOCTH MOKHO Op-
raHM30BaTh J0CTYyN K QyHkuu Point::Show()

B Tex ciydasx, Korja MMeHa WICHOB JaHHBIX B KJIacCax COBIMAAIOT, TO
MOCTYIAIOT aHAJIOTHYHBIM 00Pa3oM.

IIpaBuia onpenesieHus1 NPaB 0CTYNA IPH HACTEAOBAHUH

[Ipu 3anucu kiacca, KOTOPbIM HacaeAyeT CBOWCTBA APYToro Kiacca, IBHO
yKa3bIBa€TCsl KIIOUYEBOE CIIOBO, OOO3Hauaromiee mnpasa jgocrymna. KiroueBoe
CJIOBO MOKET UMETh 3HAUYCHHE:

public, protected u private.

1. Ecnu nipu HacnieioBaHUM Kilace 00bsABJICH Kak public, To:

1) Bce public-unensr 6azoBoro kimacca ocranyres public B Haciexyromem
KJacce;

2) Bce protected-usensl 6a30BOro Kiacca octanytcs protected B maciie-
JYIOIIEM KJIACCE;

3) Bce private-uneHnsl 6a30BOr0O Kjacca OCTaHyTCs private B Haciemyro-
IIeM KJiacce.

2. Ecnu ipu HaclieioBaHUM KJIacC 0OBSBIICH Kak protected, To:

1) Bce public-unensl 6a3oBoro Kiacca ocranyrcs protected B Haciemyro-
IIEM KJIAcCe;

2) Bce protected-umensl 6a30BOro kiacca octaHyrtcs protected B macie-
JYIOIIEM KJIacce;

3) Bce private-uieHbl 0a30BOro Kiacca OCTaHyTCs Private B Haciemayro-
IIeM KJiacce.

3. Ecnu nipu HacaemoBaHuU Kitace oObsABICH Kak private, To Bce public u
protected wiensl 6a30BOTO Kilacca B HACJIEAYIOIIEM Kiacce OyayT private.
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Hepapxus kiaaccoB

Nepapxust K1aCCOB 3TO COBOKYITHOCTh KJIACCOB MOPOKIAEHHBIX OT OJIHOTO.
Hammpumep

class Base { ... };

//TIepBBIN YPOBEHb HACTEAOBAHUS
class D1: public Base { ... };
class D2: protected Base { ... };

//BTOpPOM YpOBEHB HACJICTOBAHUS

class D11: public D1 { ...};

class D12: publicD1{... };

class D21: public D2 { ...};

class D22: public D2 { ... };

// TpeTPlf/'I YPOBCHDb HACJICAOBAHUA 3TO KIIACCHI, IIOPOKIACHHBIC OT KJIACCOB BTOPO-
0 YpOBHH.

KosmnuecTBO ypoBHEN HEOTPAaHUYEHHO
BupryanbHbii Kiace

Brire 1aH npuMep mpocTeren nepapxum Kiaccos. B peanpHOM cuTya-
LIMU HAcCJIEeI0BaHHE MOXET ObITh cioxHee. Hanpumep

class Base { ... };

class D: public Base { ... };

class C: public Base { ... };

class Next: public D, publicC { ... };

B stom cnyudae knacc Base sxoaut u B D u B C. Ilonywaercs nBe komuu
kjacca B. [{ns Toro ytoObl n30€xaTh TaKOM CUTyalluu Kjacc, KOTOPbIM B Mexa-
HU3ME HACJIeOBaHUS MOXKET BXOJAUTh HE OJUH pa3 MOKHO OOBSIBUTH BUPTYajlb-
HBIM (KJIFOUEBOE CJI0BO Virtual) Torma B mpou3BOIHBIX Kilaccax OyaeT XpaHUThCS
oJiHa Konud. Torjga MO>KHO 3aIKCcaTh:

class Base { ... };
class D: virtual public Base { ... };
class C: virtual public Base { ... };
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IIpeoGpa3zoBanusi TUIIOB 00HEKTOB VISl HEPAPXUM KJIACCOB

Jl7is MepapXuu KJIaccoB BO3MOXKHO TpeoOpazoBaHUE TUIOB. Tak OOBEKT
OOBSIBJICHHBIN JJIs1 JIIOOOTO Kjlacca MepapXxuu MOXKET ObITh Mpeodpa3oBaH K Oa-
30BoMy. Hampumep,

JUTSI OTIMCAHHOM BBIINIEC HEPAPXUUA MOKHO 3aIUCaTh:

Base *pb; D1 *pd;

D1 o1; D2 02; D11 011; D22 022;

pb=&01; //aepe3 yka3atenb pb Tuna Base umeem noctyn k wieHaMm oObekTa 01,
KOTOPbIE IPUHAJISKAT Ki1accy Base (MexaHu3M BUPTyaIbHBIX (PYHKIIUN Oy1eT
OTHMCaH HUXKE)

pb=&011; // yepe3 ykazarenasb pb ¥MeeM J0CTYI K 4iecHaM o0bekTa 011,
KOTOpbIE MPUHAIIEXKAT Kiaccy Base.

pd=&011; // yepe3 ykazatens pd Tuna D1 uMeem 1ocTym K wieHaM 00beKTa
011, xotopsie mpuHaAiekat kiaccy D1

BosmoskHo u o6paTHOe npeobOpazoBanue. Hampumep,
D11 *pd11=(*D11) pd;

OnHako y3HaTh TOYHO, YTO yKasarenb Pd cchutaeTcss OOBEKT JTaHHOTO
MIPOM3BOHOTO KJlacca B o0IIeM ciydae Henb3sl. [IoaToMy mporpaMMucCT J0IKeH
KEJIe3HO 3HATh, YTO yKa3aTelb CChUIACTCA Ha 0OBEKT MPOU3BOIHOTO Kjlacca Wiu
HCITI0JIb30BAaTh MEXAHU3MbI MIPOBEPKU TUIIOB BO BPEMSI BBHITIOTHEHUS TPOTPAMMBI
(Hampumep, RTTI — omucanue 3TOro MexaHu3ma CMOTPH HUKE.)

Bce BhilieckazanHoe KacaeTcsi U CChUIOK.

MexaHusM J0oCTyma K (PYHKIUAM OOBEKTa MPOU3BOJHOIO Kilacca 4yepe3
yKa3aTelib Ha 0a30BbIN KJIACcC UepapXuu onucaH B pazjaeine [lomumopdusm.

KoHcTpyKTOpBI IPpH HACIEI0BAHUY

KoHcTpyKTOpHI MpU HACTIEIOBAHUH 3AITUCHIBAIOTCS CIEAYIOIMUM 00pa3oMm:
class B {
B() { ...} //xoHcTpyKTOp B
Y
class D: public B {

D(..) :B(..) { .... } //xoHcTpykTOp KiIacca D

} 3
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[lepen onucanueM Tella KOHCTPYKTOpA HACIEIyeMOro Kiacca, 3aruchbiBa-
€TCsl CIIMCOK BBI30BOB KOHCTPYKTOPOB 0a30BbIX KjaccoB. Takas 3amuch Mpe-
M0JIaraeT, YTO MEPBBIMU OYAYT BBIMIOJHEHBl KOHCTPYKTOPHI KJIACCOB, KOTOPHIE
JeXaT B OCHOBAaHUU UEPAPXUU.

3anumeM npumep

class OneD //6a30B5rIii Ki1acc
{
double x;
public:
OneD() { x=0; cout<<"OneD\n"; }
OneD(double z) { x=z; cout<<"OneD\n"; }
Show() { cout<<"OneD::Show()\n"; }
o

class TwoD: public OneD //aacienyem 6a30BbIit
{
double y;
public:
TwoD(): OneD() { y=0; cout<<"TwoD\n";} //Bb130B KOHCTpyKTpa 0a30BOTr0O
KJIacca
TwoD(double t, double v) :0neD(t) { y=v; cout<<"TwoD\n"; }
Show() { cout<<"TwoD::Show()\n");

¥
class ThreeD: public TwoD

{
double z;

public:

ThreeD(): TwoD() { z=0; cout<<"ThreeD\n"}

ThreeD(double t, double v, double w) : ThreeD(t) { z=w; cout<<"ThreeD\n";}
Show() { cout<<"ThreeD::Show()\n");
b

void main()

{
TreeD xyz(1,2,3);
xyz.Show();

¥

JIncTuHr

OneD

TwoD

ThreeD
ThreeD::Show()



197

KoHcTpyKkTOpPBI VI BUPTYAJIBHBIX KJIaCCOB

[TocnenoBaTeTbHOCTH BBI30BA KOHCTPYKTOPOB JIJISl HEPAPXUH C BUPTYyallb-
HBIMU KJ1accaM# OyJeT Cieayromas:

1) mepBbIME Bceria BHI3BIBAIOTCS KOHCTPYKTOPHI [T BUPTYaIbHBIX Kilac-
COB;

2) 3aTeM BBI3BIBAIOTCSI KOHCTPYKTOPHI JIJIsl 0230BBIX KIIACCOB;

3) mocneMHUME BBI3BIBAIOTCS KOHCTPYKTOPBI MTPOU3BOIHBIX KIACCOB.

Hanpuwmep,

class Alpha: public Beta, virtual public Gamma { ... };
Alpha x;

IMOCJICAOBATCIIBHOCTD BBI30Bd KOHCTPYKTOPOB CIICAYIOIIAA:

Gamma() //Bcerna nepBbiM
Beta()
Alpha()

JlecTpYKTOpPBI IPH HACJ/IEIOBAHUM

JIeCTpyKTOpPHI TIPH HACIICIOBAHUHU BBI3BIBAIOTCS aBTOMATHYECKH CTPOTO B
oOpaTHOM TOPSZIKE BBI30BOB KOHCTPYKTOPOB (cM. [Iopsaok BBI30Ba KOHCTPYK-
TOPOB).

BbI30B KOHCTPYKTOPOB /Jis1 00bEKTOB YWIEHOB KJacca:
Hanpumep

class Point //6a3oBbrii kitacc
{
protected: //TH 4neHBI OYIyT JOCTYIHBI JUTS PYHKIMHA U3 HACIEAYEMBIX KJaC-
COB
intx, inty;
public: //uatepdeiic knacca
Point() { x=0; y=0;}
Point(int x, int y) { Point::x=x; Point::y=y; }
Point(Point& t) { x=t.x; y=t.y; }
b

class Line

{
Point t1, t2;
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public:

Line(int x1, int yl, int x2, int y2):tl(x1,yl),12(x2,y2) {
cout<<"Line::Line(1)\n"; }

Line(Point v,Point z):t1(v),t2(z) { cout<<"Line::Line(2)\n"; }

Line(Line& a):tl(a.tl),t2(a.t2) { cout<<"Line::Line(3)\n"; }

¢
4.1.14 IpyxecTBeHHbIe QYHKIHHN U KJIACCHI

B HEKOTOpBIX Cilydasx CTAHOBUTCS HEOOXOIMMBIM Pa3pelIuTh TOCTYII
GYHKIMAM WM IPYTHM KIIACCaM K 3aKPBITBIM U 3alUINEHHBIM WICHAM JTaHHOTO
KJjacca. ITo Jienaercs CaeayionieM oopa3oM: B Kilacce, K 4ieHaM KOTOPOro Tpe-
OyeTcst 00eCIeYnTh AOCTYII, 3alMCHIBACTCSA UMs BHEIIHEH (YHKIMHM WM Kjacca
¢ KJroueBsIM ciaoBoM friend.

4.1.15 Honmumoppuzm

Haunem paccmoTpenue nousitusi nosumopdusma ¢ npumepa. [Ipeamnosno-
YKUM, Y HAC UMEETCsl HEKOTOPHIN Kiacc X U HeKoTopast pyHKIus Func

class X
t
int x;
public:
X() { x=0:}
X(int i) {x=i;}
void Show() { cout<<"X::Show()\n"; }
b
void Func(X *x) { ... x->Show(); ...}

void main()
{
X x1;
Func(&x1); //3aecw 6yner BoiBeaero X::Show()
¥
TenepL HCIIOJIb3YA CBOMCTBO HACJICOJOBAaHUS ITOCTPOUM KJIACC Y
class Y: public X
{
public:
Y(:X0 {}
Y (int c):X(c){}
void Show() { cout<<Y::Show()\n"; }
b

void main()

{
Y yi;
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Func(&yl); /l3aecy 6yner BeiBeaeHo X::Show()

Hawm Ob1 xoTenocs utoObl B pyHKIMK FUNC Obla BbI3BaHA 4JieH Kilacca
Y::Show(), He nemas HUKAaKUX M3MEHEHHU HH B Kilacce X, HU B pyHKIuH Func.
B s13p1ke mMeeTcs creruanbHBIA MEXaHU3M BUPTYATbHBIX (PYHKITUH. DTOT Me-
XaHU3M TI03BOJISIETCS Yepe3 yKazaTelb WIH CChUIKY Ha OOBEKT 0a30BOTO Kjacca
MOJICTABJIATh OOBEKT HACICTHOTO KJIacca W MPHU 3TOM BBI3BIBUTH (YYHKIIMH YJie-
Hbl HaclleqHOro Kiacca. s 3Toro HeoOXoaumMo, uTto Obl (yHKIMHU 0a30BOTO
KJacca ObLIM OOBSIBIICHBI BUPTYaIbHBIMU (KJTFOUYEeBOE ciioBo Virtual), a mpotoTu-
bl COOTBETCTBYIOIIMX WJIEHOB HACIEIHOTO Kjacca IOJIHOCTBIO COBIIAJIajiu.
Hampuwmep,

B 6a3zoBom kiacce X HeoOXoaumo (YHKIHIO SNOW OOBSBHTH CIEIyIO-
UM 00pa3oM:

virtual void Show() { ... }

PaccmoTtpum eme mpumep

#include <iostream.h>

class Enimal

{
public:
virtual void Name() { cout<<"xuortHoe\n"; }
virtual void Speak() { cout<<"uemssectuo\n"; }

¥

class Cat: public Enimal
{
/l.../l4nens! naHHbIE
public:
virtual void Name() { cout<<"Koruka\n"; }
virtual void Speak() { cout<<"Msy-msay\n"; }
/l.../lnpyrue uiensl pyHKIUH

¥

class Dog: public Enimal

/l.../l4nens! naHHbIE
int paw;
public:
virtual void Name() { cout<<"Cobaka\n"; }
virtual void Speak() { cout<<"T"aB-I'aB\n"; }
virtual int Paw() { cout<<"Jlans1\n"; } //HoBas BUpTyanbHas GYHKIHSI
/l.../[npyrue unensr GpyHKIUH
h
class Bobik: public Dog
{
/l.../[anens nanHbBIE

public:
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virtual void Name() { cout<<"boouk\n"; }
virtual void Speak() { cout<<"T'aB-T'aB\n"; }
/...l npyrue dneHbl GyHKIIHN
h

class Barbos: public Dog

/l.../[anensl nanHbBIE
public:
virtual void Name() { cout<<"Bap6oc\n"; }
virtual void Speak() { cout<<"Tsad-Tadp\n"; }
virtual int Paw() { cout<<"Jlamsl rps3ubie\n”; }
//...// npyrue 4iaeHbl QyHKIUU

¥

void main()

{

Enimal Unknown;

Cat Little;

Dog Mad;

Bobik Bob;

Barbos Derty;

Enimal *Enimals[5]= { &Unknown, &Little, &Mad, &Bob, &Derty };

for(int i=0; i<5; i++)
{
Enimals[i]->Name();
Enimals[i]->Speak();
}

//MaccHB CCBIJIOK HE pa3perieH

Dog *Dogs[3]={ &Mad, &Bob, &Derty };
for(int i=0; i<3; i++)

{

Dogs[i]->Name();

/I Dogs[i]->Speak();

Dogs[i]->Paw();

}
}

JIuctuHr
’KUBOTHOEC
HEU3BECTHO
Komika
Msy-msy
Cobaxka
I'aB-I'aB
bob6uk
I'aB-I'aB
bap6oc
Tad-Tsad
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Cobaka

Jlanel

bobux

Jlansl

bap6oc

Jlame! rpsA3HBIE

OnucaHHBI BBIIIE MPUMEP IMOKa3bIBAET HEPAPXHIO KIIACCOB. ba3oBbIii
KJacc uepapxuu spisercs Enimal. B Hem omnucansl 1Be BUPTyalIbHbIC ()yHKITUH
Name u Speak. ITpoussoansie kiaaccel Cat u Dog macnemyror kiaacc Enimal. B
kiacce Dog onpenensiercs eme oaHa BupTyanbHas ¢yakmus Paw. Kmacc Dog
sBIIsIeTCsA 0a30BBIM elle s aByX kiaaccoB Bobik u Barbos. B kmacce Barbos
nepeonpenensiercs pyHkuus Paw, a B kiacce Bobik ona orcyrcryer.

B ¢dyHkmu main moka3aHbl IPUMEPHI MCIIOJB30BaHMS 3TOW HEPapXUHU.
Bnauane nporpamMmbl 00BSIBIECHO MATh 0OBEKTOB Pa3HBIX TUIOB (TIPUHAIJIEKA-
IIMe pa3InYHbIM KinaccaMm) [lasee oObsiBIIeH MaccuB ykasareneid Enimals tuma
Enimal (6a30Boro kiacca Bcell mepapXuu) U 3JIEMEHTaM 3TOr0 MacCHBa MpH-
CBOCHBI ajjpeca 00beKToB. Jlanee B IUKIIE I KaXKJ0ro JIEMEHTa MacCHuBa BbI-
3piBaetcs pynkm Name u Speak. D¢ddekrt 3Toro BeI30Ba MOKa3aH B JTUCTHHTE.
Ecnu Obl MONBITAIMCH B 3TOM LUKIIE€ BbI3BATh (PYHKIUIO Paw, TO KOMOWIATOP
BbIJIall Obl cooOleHue 00 omuOKe, T.K. JTOHKHBI HUCMOJb30BaTHCS (PYHKIIHH,
ONKCaHHbIE B 0230BOM KJIacce.

Bo BTOpOM 1HIKIIE YKe HCTIONB3yeTcs MacCuB ykaszareneil Tuma Dog u ero
3JIEMEHTaM IPHUCBOEHBI anapeca 00bekToB Tra Dog, Bobik u Barbos. 3nech yxe
MOJKHO BbI3bIBaTh GyHKIHI0 Paw. Kak BugHo Gynkuus Paw B kinacce Bobik ve
orpesiesieHa, To Il 00beKTa JaHHOTO Kiacca OyneT Bhi3BaHa PyHkIus Paw Ga-
30BOT0 KJjiacca (CM. JIMCTUHT )

AOCTpaKTHBIE KJIACChI

OnucaHHbIN BbIILIE TPUMEP MOKA3bIBAET, YTO (PyHKLIMU B 0230BOM KJlacce
Enimal He umeroT cmbicia (ITOCKOJIBKY UMsI Y )KUBOTHOTO KOHKPETHOE U BBIpa-
xaetcst oHo KoHkpeTHO!) Ilostomy B C++ mpenycMoTpeHa BO3MOXKHOCTh 00b-
SBJIATh YUCThIE BUPTyaibHble PyHKIIMKU. B Hamewm ciydae:

virtual void Name()=0;
virtual void Speak()=0;

[IpucBoenue BuptyanbHO (QyHKIMM 3HadueHus 0, nemaet 3Ty (QYyHKIIMIO
YUCTO BUPTYAIBHOMN, & COOTBETCTBYIOIINN KJIACC CTAHOBUTCS a0CTPAKTHBIM.

Jlns abCTpakTHOTO Kjlacca XapaKTepHO:

1) oH sBiIeTCS 0A30BBIM JII HEKOTOPOM HEPAPXHMH KIIACCOB,;

2) OH HE MOKET OIMCHIBATH OOBEKTHI;
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3) OH HE MOXET UMETh KOHCTPYKTOPOB.
C noMomipio aOCTPAaKTHOTO Kjacca MOTYT ObITh OOBSBIICHBI yKa3aTelu,
CCBUIKH U MapaMeTpbl QYHKIIHIA.

BuprtyajibHble 1eCTPYKTOPBI

B otnuune oT KOHCTPYKTOPOB, KOTOPBIE BBI3BIBAIOTCS MPU CO3JaHUU 00D~
€KTOB, JIECTPYKTOPHI MOTYT OBITh BUPTyaJIbHBIMU. B Hepapxuu KjiaccoB mpen-
MOYTUTENLHO JIECTPYKTOPHI JeiaTh BUPTyalIbHBIMU. BUpTyalibHbIE NE€CTPYKTO-
PBI 3aITUCHIBAIOTCS ¢ TOMOIIBIO KITFOYeBOTO ciioBa Virtual PaccMorpum npumep

#include <iostream>
class color {
public:
virtual ~color() { // 3To BUpTyaIbHBI JECTPYKTOP
cout << "color dtor\n";

¥
b
class red : public color {
public:
~red() { // 3TOT IECTPYKTOP TOKE BUPTYATbHBIH
cout << "red dtor\n";

¥
b
class brightred : public red {
public:
~brightred() { // atot necTpykrop TakxKe BUPTyaIbHbIN
cout << "brightred dtor\n";

}
h
int main() {
color *palette[3]; //maccuB ykaszareneit
palette[0] = new red,;

palette[1] = new brightred,
palette[2] = new color;

delete palette[0]; //Boi3bIBacTCs ecTpyKTOp [T Kiacca color

delete palette[1]; //BeI3bIBacTCS AecTpyKTOp s Kiacca red

delete palette[2]; //BbI3bIBaeTCS HecTpyKTOp /Ui Kiaacca brightred
return O;

}

JIucTuHr mporpamMmsl
red dtor

color dtor

brightred dtor

red dtor

color dtor

color dtor



203

B ToM ciyuae eciu Obl MbI He OOBSIBUIIH AECTPYKTOPBI BUPTYaIbHBIMH, TO
BBI3BAJIMCH ObI IECTPYKTOPHI TOJIBKO TS Kjtacca COlOr U TUCTUHT OBl COepKa
TpH cTpouKH «color dtory.

4.1.16 Ileperpy3ka onepauui

B C++ peanuzoBana neperpyska onepauuid. [leperpyska omnepaiuii Bo3-
MO’KHA TOJIBKO JUIsl KiaccoB. lleperpyska omnepanuii €CTECTBEHHBIM MyTh CO-
3MaHusl ynoOHOro uHTepdeiica ans kmacca. Hampumep, ecnu ompenensieTcs
KJIacC JUIsl IPEJICTABIECHUSI MATPHUL, TO €CTECTBEHHO BBECTH OMNEPALMH CIIOXKE-
HUSI 1 YMHOXEHHUSI MaTPHUIL.

Harmpuwmep,

class Matrix { ... };

Matrix Xx,y,z;

Z=X+Y; //cnokeHre MaTpuIl yI00Hee PEICTaBIATh TaK
z=Add(Xx,y); //aem Takoe PyHKIIMOHATIBHOE MPE/ICTaBICHHUE.

[Ipenmonoxum, UMEETCsI HEKOTOpask omeparus # Toraa MOXKHO 3allicaTh

1) x#y

2) X.operator#(y)

3) operator#(x,y)

IIpeacrasnenue (2) u (3) ecTh ABe (QYHKIMOHAJIBHBIX aTbTEPHATUBBI I1€-
pETpy3KH OTepalii.

Kommunarop kak BCTpedaeT BbIpaKeHHE, BKIIOYAIOIIEe Omeparuio #
(HarmpuMep, X#Y), TO MOJCTABIIAECT COOTBETCTBYIOIIME (QyHKIMH X.0perator#(y)
win operator#(x,y). B mepBom ciyuae yukuus operator#(C y) sBiaseTcs wie-
HOM KJ1acca C, BO BTOpOM citydae — MpOCTO (YHKITHSI.

[leperpyxatb MOXHO OWHapHBIE W yHapHble omepaiuu. [leperpyxarsb
MO>KHO TIPAKTUYECKA BCE OTEPAINH, KPOME CIIEIYIONIUX OIepaIui

* o 0.

Omnepayuu =, [ |, (), 1 -> MOXHO Neperpy* aTh KaK HECTATUYECKUE YICHbI
KJIACCOB.

Ileperpy3ka OMHapHBIX Onepauui

Paccmotpum mepeomnpesenenue omnepanuii + 1 — Y Ha mpuUMepe Kiiacca
KBaJpaTHBIX MAaTPHUI] pa3MepoMm 2.
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class Matrix2

double x[2][2];
public:
Matrix2() { x[0][0]=x[O][1]=x[1][0]=x[1][1]=0; }
Matrix2(int x1,int x2,int x3,int x4) { x[0][0]=x1; X[0][1]=x2; X[1][0]=x3; X[1][1]=X4; }
void operator+(Matrix2 y) //mepeomnpenenenne Onepanuu CI0KeHNs
{
for(int i=0; i<2; i++)
for(int j=0; j<2; j++)
, x[i01+=y.x[0];
void operator-(Matrix2 y) //mepeonpenencaue omnepamnnn BEIYUTaHUS
{
for(int i=0; i<2; i++)
for(int j=0; j<2; j++)
X[i01-=y-x[101;

void Show() //BbIBOT 371IEMEHTOB MATPHIIBI B OJTHY CTPOKY

for(int i=0; i<2; i++)

for(int j=0; j<2; j++)
cout<<x[i][j]<<" "

cout<<"\n";

}
b
void main()

{
Matrix2 x; // nyneBas marpura
Matrix2 y(1,2,3,4); /mpucBoenue 3Hauenuii (1,2,3,4) aneMeHTaM MaTPHUIIBI
Matrix2 e(1,1,1,1); //enuandnas MaTpuia
X.Show(); //moka3ath 3HAUEHUSI MAaTPHUIIBI X

X+Yy; //BbI3BaTh WieH GyHKIHIO X.0perator+(y)
X.Show(); //mokazaTpb
X-€; //BBI3BaTh WieH QyHKIIHIO X.0perator-(e)

X.Show(); //moka3ars
IIx+y-e; //Takas 3ammch Oyzaer ommobovHa

}

JluctuHr porpaMmel
0000
1234
0123

Kak BuaHO M3 mpumepa i yHapHBIX ONEpauui Ieperpys3ka onepanuu
OCYILECTBIISIETCS C MOMOILBIO KIIFOUEBOI'O CJIOBA OpPerator, 3ateM UAET CHUMBOJI
ofepalyy, a 3aTeM B KPYIJIbIX CKOOKaxX OJIMH MapameTp.
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Kak BUIUM W3 MPHUBEACHHOTO BBIIIE OMUCAHUS KJIACCA YICHBI-(QYHKIUH
operator+() u operator-() He BO3BpaIIalOT HUYETO, IIO3TOMY 3aIIMCh BBIPAKCHUIH
THIA X+Y-€ MPUBOIUT K OIIMOKE, MOCKOJBKY PE3yJIbTaTOM BBIPAXKCHUS X+Y
ecthb VOId. /Iy TOrO 4TOOBI 3TO BBIPAXKCHUE UMEIIO CMBICIT HEOOXOAUMO, YTOOBI
uieHbl QyHKIMH operator+() u operator-() Bo3Bpariaiu 3HAYCHUS! WU CCHUIKU
tuna Matrix2. [Tepenuirem 3aHOBO 3TH QyHKIUU 11 Kitacca Matrix2

Matrix2& operator+(Matrix2 y) //mepeonpeneneHue omnepariy CI0KESHUS
{
for(int i=0; i1<2; i++)
for(int j=0; j<2; j++)
x[i01+=y.x[10];
return *this

}

Matrix2& operator-(Matrix2 y) //mepeonpeneiacHue onepanuy BoIYUTaHUS
{
for(int i=0; i1<2; i++)
for(int j=0; j<2; j++)
x[i01-=y-x010l;
return *this;

¥

Torma mis oowsektoB a,b,c,d,e,f tuma Matrix2 MoxHO 3ammcars TrO0BIE
BBIpA)KEHUS C oneparusMu + u -. Hampumep

atb-c+d-e;

//3T0 BhIpayKEHUE TIPUBEACT K MOCIEI0BATEIIBHOMY BBI30BY (PYHKITUH
a.operator+(b) //a=a+b

a.operator-(c) //a=a-c

a.operator+(d) //a=a+d

a.operator-(e) //a=a-e

Beipakenue *this o3nagaer, uTo (yHKIMS BO3BpANIACT CCHUIKY Ha JIaH-
HbIN OOBEKT.
JIJIs TaHHOTO KJ1acca MOYHO 3aICaTh CIICAYIOIIEe BhIPaXKCHHE:

a=C-d+Db;
B sTom ciyuae
c.operator-(d) //c=c-d

c.operator+(b) //c=c+b
a=c;
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[Ipu BBHIMOTHEHUH OMEpAIMU TPUCBAWBaHUs OyJET WCIOJIb30BaH MEXa-
HU3M MMOOMTOBOTO KOMUPOBaHUS 00BEKTOB. B TaHHOM cilydae BBITIOJHEHHUE 3TO-
ro MexaHW3Ma He MPHUBEACT K MOOOYHBIM 3 dekTam, T.K. K1acc HE UMEET TUHA-
MHUYECKHX COCTABJISIOMINX (CM. )

Kak BumHO M3 mpuMepa pe3yibTaT Olepalii HaKaIUTUBASTCS B MEPBOM
O00BEKTE BBIPAXKEHUS.

A BTOpOI omiepaH mepeaaeTcs B wieHbl pyHkIuu operator+() u operator-
() KomupoBaHUEM.

Ecnu MBI XOTMM 49TOOBI MpU BHITIOJHEHWU OMEpPaluid + W — 3HAYCHUS
00BEKTOB HE MEHSUIHCH, TO HEOOXOJAMMO BO3BpAIIaTh PE3yJIbTaT OMEpalud KO-
nupoBaHueM. Torga HEOOXOIUMO TEpENHucaTh YiICHB (PYHKIIUU CIEAYIOIIAM
obpazom:

Matrix2 operator+(Matrix2 y) //mepeonpeneneHue onepaum CI0KCHUS
{
Matrix2 tmp; //BpeMeHHbIN 00BEKT IS XPAaHCHHS PE3YJIbTaTa CIOKCHUS
for(int i=0; i1<2; i++)
for(int j=0; j<2; j++)
tmp.x[i101= x[i01+y-x010];
return tmp; //BepHyTh pe3yJbTat

}

Matrix2 operator-(Matrix2 y) //mepeonpeneneHue onepauyi BBIYUTaHUS
{
Matrix2 tmp; //BpeMeHHBII O0BEKT IS XpAaHSHHS PE3YJIbTaTa BEIYUTAHUS
for(int i=0; i1<2; i++)
for(int j=0; j<2; j++)
tmp.x[i][i]= x[i]b1+y-x[i01;
return tmp;
¥
Torja
Matrix2 v(1,2,3,4),5(2,2,2,2),(4,3,2,1) X;
x=v+s-f;

JJ1st BBIYUCIICHUS pe3yJibTaTa Oy IyT MPOU3BEACHBI CICIYIONTUE CHCTBU:

1. tmpl=v.operator+(s)

2. BbI30B KOHCTpYKTOpa KOIMUPOBAHUS W CO3JaHUS BPEMEHHOTO OOBEKTa
JUTSL XpaHEHUST TIPOMEXYTOYHOTO 3HavYeHHSA. Eciau He ompenencH KOHCTPYKTOP
KOIMPOBAHUS SIBHO, TO BBI3BIBACTCS HESIBHO KOHCTPYKTOP KOMUPOBAHHS MOOU-
TOBBIN. O003HAYNM ITOT BpeMeHHBIN 00BeKT tMp1l.

3. tmp2=tmp1.operator-(f)

4, Xx=tmp2;

5. Y nanenne BpeMeHHBIX 00BeKTOB tMp1 u tmp2.
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B ciydae ¢ HanmMuumeM JUHAMUYECKUX AIIEMEHTOB B OOBEKTaX Kiacca
HEOOXOIMMO TEPEOIPEALNIATh KOHCTPYKTOP KOIMUPOBAHUS M OINEpaluio Npu-
cBauBanus. Hanpumep

#include <iostream.h>
#include <string.h>
class Mystring
{
int size; //pa3mep cTpoku
char *str; //ykazaTenb coaepiKaliuii CTpoKy
char nameobj[10]; //ums o6bexTa 115t yaeOHBIX Ieeit
public:
Mystring() { strcpy(nameobj,”"tmp"); Out("Kouctpykrop(empty)”,™); size=0; str=NULL,; }
Mystring(char *n) { strcpy(nameobj,n); Out("Kouctpykrop(name)™,""); size=0; str=NULL;
}
Mystring(char *s,char *n) { strcpy(nameobj,n); Out("Kouctpykrop(str)”,™");size=strlen(s);
str=new char[size+1]; strcpy(str,s); }
Mystring(Mystring &s) { strcpy(nameobj,"tmp"); Out("Koucrpykrop(copy)",s.nameobj);
size=s.size; str=new char[size+1]; strcpy(str,s.str); }
Mystring operator+(Mystring &s)

Mystring res(*'res");
cout<<">>Crnosxkenue "<<nameobj<<".operator+(*'<<s.nameobj<<")\n";
res.size=size+s.size;
res.str=new char[res.size+1]; /BbI1eIUTh TAMATH 110 KOHKATEHAIIUIO CTPOK
if(strl=NULL) strcpy(res.str,str); //xonupyem niepByro
else *res.str="\0'"; //3anucarp HOJIb -ITyCTast CTPOKA
if(s.str!=NULL) strcat(res.str,s.str);//mprucoeguHIEM BTOPYIO
return res;

}

Mystring operator=(Mystring s)

{

cout<<">>TIpucBoenue "<<nameobj<<".operator=("<<s.nameobj<<")\n";
if(str'=NULL) delete str;
size=s.size;
str=new char[size+1]; //BbiaenuTh namsTh
if(s.strl=NULL) strcpy(str,s.str); //mpucBanBaem
else *str="\0'; //3amucaTh HOJb -IIyCTasi CTPOKA
return *this;

by

void Show() { if(size>0) cout<<str<<"\n"; }

~Mystring() { Out("dectpykrop"”,""); if(size>0) delete str; }

private: //>Ta GyHKIMS peAHA3HAYCHA U1l BHYTPEHHUX IIeIei

void Out(char *s,char *n) { cout<<">>"<<s<<" oOnekTa "'<<nameobj<<" "<<n<<"\n"; }
}; //xoHel onucaHus Ki1acca

//Acronb30BaHKe Kitacca
void main()

{
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Mystring Hello("TIpuser™,"Hello");
Mystring All(" Bam","All");
Mystring x("X");

x=Hello+All;

x.Show();

}

JIucTUHT pOTrpaMMBbl
>>KoHcTpykTop(str) oobekta Hello
>>KoHcTpykTop(str) oobekTa All
>>KoHcTpykTOop(name) o0beKTa X
>>KoHcTpykTop(hame) o0beKTa res
>>Cnoxenne Hello.operator+(All)
>>KoHcTpykTOop(copy) oObekTa tmp res
>>JecTpyKTOp 00BEKTA res
>>[IpucBoeHue X.operator=(tmp)
>>KoHcTpyKTOop(copy) oObeKTa tmp X
>>]JlecTpyKTOp 00BEKTa tmp
>>JlecTpyKTOp 00BEKTa tmp

[Ipuser Bam

>>J[ecTpyKTOp 00BEKTa X
>>JlecTpykTop oObekTa All
>>JlectpykTop 00bekTa Hello

OT10 npuMep y4eOHBIN U MOKa3bIBa€T BHYTPECHHUE MEXAHU3MBbI BBIUKCIIEC-
HUS BBIPAXKEHHUM C MOMOIIBIO MIEPEOTNPENCICHHBIX Oonepaui. BaxxHo oTMETUTS,
YTO KOMITWJIATOP TE€HEPUPYET KO, IPU KOTOPOM aABTOMATHYECKH CO3HAIOTCS
OOBEKTHI JJIs1 XpaHEHUSI MPOMEKYTOUYHBIX 3HAYEHUN B BhIUMCIEHUsIX. B nmuctun-
r'e 3TO SIBHO BUJHO CO3JAaHO J[Ba BPEMEHHBIX 00BEKTa JIJIsl XpaHEHUSI IPOMEKY-
TOYHBIX 3HaYE€HUU. B 000MX cllydasiX BBI3BIBAETCS KOHCTPYKTOP KOMHUPOBAHUS U
3aTE€M COOTBETCTBEHHO, JCCTPYKTOP (3T OOBEKTHI HOCAT UM tmp).

[Tockonbpky yHKIMs uneH Operator+() Bo3Bpaiaer oO0BEKT, TO MOXKHO
BBI3BATh JIPyTUe€ WieHbl (DYHKIIMH OMpeesieHHbIE B 3TOM Kilacce. Hampumep,

Mystring V("Bacs","V"),M("+Mama","M"),R("=JTro6oBs","R");

(V+M+R).Show();

HpI/I BBIITOJIHCEHHUH 3TOI'O KOAa 6yz[eT BbIJaHa CJICAYIOIIasa CTpOKa:

Bacs+Mama=J11060Bb
Yrto OyzieT eciau Mbl 3aMUILIEeM:

X=Y+"TIpuset";
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rae X u Y npuHaiexar kiaccy Mystring. B atom citydae KOMIUISATOp CreHe-
pUpPYET OIINOKY, TOCKOJIBKY CTPOKOBAsi KOHCTAHTA HE SBISETCS OOBEKTOM Kac-
ca Mystring. Jlns Takoro ciydas B kiacc Mystring HeoOxoauMo 100aBUTh HO-
BYIO (QYHKITUIO, TIEPErPYy’KAIOIILYIO OMEPAIHio +:

Mystring operator+(char *s)
{
Mystring res(*'res"),
Mystring scon(s,"'scon"); //coznaem oobekT Mystring € 3aaHHOM CTPOKOWM
cout<<">>CjokeHre C KOHCTAaHTOMN
"<<nameobj<<".operator+("<<s<<")\n";
res=*this+scon; //ciaoxenue 1y IByX 00OBbEKTOB YK€ U3BECTHO JIJIs Kjlacca
return res;

¥

Torna MOKHO 3aIIiCaTb

Mystring x("x"), y("Hauamo","y");
X=y+" pa3"+" nBa"+" Tpu'",
x.Show();

[Ipu BBINIOJIHEHUH 3TOTO (PparMeHTa X MPUMET 3HAYEHHUE 'Ha4ajo pa3 JIBa
TpU' W BBIJAHO Ha medatb. [Ipu 3ToM Tpu pasza OyaeTr BeI3BaHa (QyHKLHUS Opera-
tor+(char *):

y.operator+("pas")
tmp.operator+(*aBa")
tmp.operator+("tpu")
X.operator=(tmp) //onepanus TpUCBOCHUS.
Yrto OyJeT eciau Mbl 3aIHILIEM:
X="pa3 ynbiOka'"+"nBa ynbioka";
B sTom ciydae Oyner crenepupoBaHa ommnoka, 1 B C++ HeT MexaHu3Mma,
KOTOpBIN OBl onpenenui GpyHkiuio operator+(char *, char *). B takux ciydasx
MO3KHO MOCTYIUTH CJIEIYIOIIUM 00pazoM:

X=X+"pa3 ynpiOka"+"nBa ynpioka';

B atom cityuae Bce Oynet OK!
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He 3a0bITh 11po 100aBiIeHre HOBBIX (pyHkImid ¢ Matrix2 operator+(int)
Ileperpyska oneparopos new u delete

['mobanbHBIe omepaTopsl ::0perator new() and ::operator new[]() mMoryT
ObITh meperpyskenbl. Kaxxaplii meperpyKeHHbI r100albHbII onepaTop A0KEH
OBITh YHUKQJIGHBIM. TeM HE MEHEe MOKHO HCIOJB30BaTh Pa3IMYHbBIE TI00aIb-
HBIC OIIEPaTOPBI NEW B pa3HBIX (haiiiax HCXOAHOTO TEKCTa.

JIJist KJTacCcOB TaKKe MOKHO TIEPEOTPENICUTh ONEPaTOPBl pacIpeacICHHS
namst. [leperpyska omepatopoB NeW u delete HyxHa aist OpraHU3aIK aib-
TEPHATUBHOTO MEXaHHM3Ma PACIIPEICIICHUS TaMSITH.

Ileperpy3ka oneparopa new

OmnepaTop NEW MOXET IO OMpPEISIICHUI0 IPUHUMAET TOJIBKO OAHMH apry-
MEHT — pa3Mep HE0OXOAUMOTO OJIOKa MaMsTH, OJHAKO IMPH MEPeonpeIeIeHUN
MOJKHO B omepaTope NEW mepenaBaTh HECKOJIBKO apryMeHToB. OIpeeneHHbII
NOJIb30BaTEIEM OmepaTop NEW MOJHKEH BO3BpaIlaTh ajpec OJ0Ka MaMsITH OIH-
CaHHBIA Kak VOId* mepBbIM MapamMeTpoM JOJKCH OBITH pa3Mep TpeOyemoro
Onmoka B Oaiitax (Size_t — unsigned). [[nst Toro 94To0OBI TIEpErpy3UTh OMEPATOP
NEW HeOoOXOAMMO HCIOJB30BATh MPOTOTHIIBI, OOBSIBICHHBIE B 3ar0JOBOYHOM
daiine new.h (karanor INCLUDE) . 3anuchk neperpyxaembpix ornepaTopoB NeW
CIIeAyIOIast:

void * operator new(size_t Type_size) // nis nepeMeHHBIX

{
.

void * operator new[](size_t Type_size) //nis maccuBoB

{
;-

BakHo 3amIOMHUTH TaKXke, UTO OMepaTophbl NEW MeperpyKarTcs Kak cTa-
TUYECKUEe (PYHKIIMH, ITO 0O3HAYAET YTO HEJb3sI UCIOIB30BaTh OOpaIleHHE K Yjie-
HaM KJjlacca U K ykasarento this. 9to oueBuaHO, T.K. 0OpalleHre K NEW Jemaercs
B MOMEHT, KOT/Ia MaMsTh MOJ] 0OBEKT TOJIBKO OY/IET BBICISCTCS.

3agaHue: MOXKHO JIM SIBHO HE 3aJiaBasi KJIacc MaMSTH, ONPEICIUTh €ro B
MOMEHT CO3JaHUs 00BEKTA.
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Ileperpyska oneparopa delete

I'mobanbHBIe omepaTopsl ::0perator delete() u ::operator delete[]() ne mo-
TyT OBITh TieperpyxkeHnl. OIHAKO MOXHO HX TEPerpy3uTh IJIsi KOHKPETHOTO
kiacca. OnpesieneHHbIH MoIb30BaTelb oniepaTop delete momkeH ObITh 00BABIICH
Kak VOid ¥ MOXXEeT UMETh OJTUH WMJIU JIBa apTyMEHTAa, TJe IMEePBhIii — 3TO yKa3a-
TeNb THMa VOid, BTOpoid, HeoOsI3aTeIIbHBIH, SiZze_t — pa3mep 0J10ka 0cBOOOX 1a-
emoii mamsaTu. [ xmacca T MokeT OBITh OmpeaeneHo 0oJjiee OJHOW BEpCHH
orrepatopoB T::operator delete[]() u T::operator delete(). [y Toro 4yTo0sI mepe-
rpy3uTh omeparopsl delete, HEOOXOIMMO HCIIONIB30BAThH CIEAYIONIUE MPOTOTHU-
TIBL:

void operator delete(void *Type_ptr, [size_t Type _size]); // s nepeMeHHBIX
void operator delete[](size_t Type_ptr, [size_t Type_size]); // nns maccuBoB

IIpumMepsI neperpy3ku onepaTopon

B »ToM mpuMepe paccMOTpEHO NpocCTeiiee MPUMEHEHUE IMeperpy3Ku
oreparopoB New u delete mns kiracca menbIx BEKTOpoB pazmepHocThio 3. [pu-
YeM BMECTO JUHAMHUYECKOW B omeparope NEW HCHOJb3yeTcs CTaTHyecKas Ia-
MSITb.

#define SIZEMEM 10000
int memory[SIZEMEM]; //610k cTaTHuecKoi IaMsTH /s BBIACICHHS AMSTH 0] 00bEKTHI
int top=0; //yka3aresnb Ha CBOOOIHbBIC TUCHKHU
void Out(char *s) { cout<<">>"<<s<<"\n"; } //hpyHKIHSA BBIBOJ CTPOKH
class X { //kmacc 1enbIx BEKTOPOB pa3mepa 3
int vec[3];

public:

void* operator new(size_t size) //meperpy3ka oneparopa New

{ int *ptr=&memory[top];

top+=3;

Out("operator new");

return ptr;
}
void operator delete(void* p) { Out("operator delete"); } //meperpyska delete
X() {Out("Kouctpyxrop()"); vec[0]=vec[1]=vec[2]=0; }
X(int x1, int x2, int x3) { Out("Kouctpykrop(*,*,*)"); vec[0]=x1; vec[1]=x2; vec[2]=x3; }
~X() { Out("dectpykrop mas X"); }
void Show() { cout<<vec[0]<<"-"<<vec[1]<<"-"<<vec[2]<<"\n"; }

}

void main()

{

X *ptrA, *ptrB;
ptrA=new X(1,2,3);
ptrB=new X(5,6,7);
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ptrA->Show();
ptrB->Show();

delete ptrA;

delete ptrB;

¥

JIuctruHr porpaMmel

>>operator new //pactipenienieHne maMsiT st PrA

>>Konctpykrop(*,*,* //BBI30B KOHCTPYKTOpa AJisi o0BbeKkTa PtrA

>>operator new //pactipenienieane maMsTH 17 PtrB

>>Konctpykrop(*,*,* //BBI30B KOHCTpYKTOpa At o0bekTa PtrB

1-2-3 //dyukmms Show mst ptrA

4-5-6 //dyukmus Show mist ptrB

>>JlecTpyKTOp st X //BBI3OB IeCTpyKTOpa Jyisi 00beKTa PtrA

>>pperator delete //BB130B Onepatopa delete ms ptrA

>>JlecTpyKTop st X //BBI30B ieCTpyKTOpa /uist 00bekTa pPtrB

>>pperator delete // BB130B OmepaTopa delete ayis ptrB
[Tprmep Ne2

PaccmoTpum Oosee ciioKHbINM mpuMep. 37ech NpeiaraeTcs co3aaTh ciie-
YOI MEXaHU3M YIIPABIICHUS TaMSThIO:

1. IlepBoHaYaIbHO BBIJAEISETCS JOCTATOYHO OOJIBIION OJIOK AMHAMUYeE-
CKOU MmamsTU (316Ch MOXHO HCIOJIb30BaTh U OJIOK cTaThuecko mamsaru) M u3
Hero (OpMHUPYETCsi CIUCOK CBOOOAHBIX OJOKOB mamsiTH. B kaxkaoM ayemeHte
CIIMCKa XpaHUTCS pa3Mep OJ0ka B OaiiTax U ajgpec cienyromero 0joka. BHaua-
Jie B 3TOM CITUCKE BCEro OJIMH 3TOT OJIOK.

2. AnropuTM BBIICNICHUS TAMSTH clenyronuii. Mimercs nepsbiii 010k
MOXOJISIIIETO pa3Mepa, €CIIM pa3Mep OOJIbIIEe, TO OH pa3/eNaeTcs Ha JBa, aapec
0JI0Ka 3aJJaHHOTO pa3Mepa BO3BPAIACTCS, B OCTABIICWUCS YacTU W3MEHSETCS
pasmep. Eciu pasmep 0s10ka COBMamaeT ¢ 3ampamiuBaeMbiM pa3MepoM, TO ITOT
0JIoK ynansierca u3 cnucka. Eciau B pe3ynbTaTe MoWcKa HE yaaeTcs HalTu MoJI-
X0 010K, TO Bo3BpariaetTcs 3HaueHue NULL.

3. Anroput™ ynaneHus (yTuiuzanuu) paboTaeT cleayroluM o0pa3oMm:
ompeneseTcs ajgpec U pazMep yAanasieMoro OJioKa MmamsiTd, Jajnee, 3TOT OJIoK
BCTABJISIETCS B CTUCOK CBOOOIHBIX OJIOKOB JIJIsl IOBTOPHOTO MCIOJIB30BaHUS.

PaccmoTpum porpaMMHYIO peasii3alinio 3TOT0 MeXaHu3Ma

union MyBIlock //knacc mist onrcaHus 3JeMeHTa CIUCKa CBOOOTHBIX OJIOKOB

{

char buf[1]; //6n0x mamsTi
struct

{
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Int size; //pa3mep Osoka
MyBlock *next; //anpec ciaemyrorero 610ka
re
public:
MyBlock*& Next() { return e.next; } //B3sTh/IIPUCBOUTH CIICAYIOIINI
int& Size() { return e.size; } //B3ATH/TIPUCBOUTH pa3zMep
void* Addres() { return buf; } //B3saTe anpec 6moka
void* operator[](int i) { return &buf[i]; } //B3saTE anpec npu npodieHUN

}

Knacc MyAlloc obecnieunBaeT MexaHu3M YIIPaBICHHS TAMSTHIO, OTIHCAH-
HBI! BBIIIE

class MyAlloc
{
char *mem; //Onucanue Kyun
MyBlock *list; //ciucok 6510x0B
int sizelist; //xomuuecTBO 610KOB
public:
MyAlloc() { //co3nanne kyun
cout<<"Create mem\n";
mem=list=(MyBlock *)new char[10000];
list->size()=10000;
list->Next()=NULL,
sizelist=1;
}
MyAlloc(int sizemem) { //mepBoHaYaNbHOE BBIICTICHUE TAMSTH OJIMH pa3
obpamenue k OC
cout<<"Create mem\n";
mem=list=(MyBlock *)new char[sizemem];
list->Size()=sizemem;
list->Next()=NULL,
sizemem=1;
}
~MyAlloc() { delete [Jmem; } //nectpyktop
void* Alloc(int size) //BbinencHue maMsaTu pa3Mepom Size
{
//TIOMCK moAX0AsIIero 0JIoKa
MyBlock *prev=NULL; //agpec npeasiaymero 61oka
for(MyBlock *li=list; li'=NULL; li=(MyBlock*)li->Next())
{
if(li->Size()==size) //pa3mep TOYHO COBIALAET

{
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//ynanuTh U3 CIrMcKa

if(prev==NULL) //eciu 3T0 mepBbIii 3JEMEHT CIIUCKA, TO KOPPEKTUPYEM
yKa3aresb CIIHCKa

{
list=li->Next():
}

else //unade, koppekTupyeM ykazatenb Next y mpeabIyIiero 3JIeMeHTa
prev->Next()=li->Next();

return li->Addres(); //mamnm Touno o pasmepy

}

else
if(li->Size()>size+sizeof(MyBlock)) //marmu Gonpinii o pasmepy

{

int all=1i->Size(); //B3aTh pa3zmep cBOOOAHOTO OJIOKA

li->Size()-=size; //koppekTHpyeM pazmep

return (void*)(*li)[all-size]; //BepHyTh agpec O10Ka TpeOyeMoro pa3mepa

}

prev=li; //ecnu He HAIILTK, KOPPEKTUPYEM 3HAUCHUE PIEeV U UK
poAOKaeM

}

//ecii BBIXOJUM U3 LIUKJIA 3/1€Ch, TO TPEOYyEMOro pa3Mepa B CIIMCKE HE HAIIA
cout<<"OmmOka mmpu pacrpeaeneHun\n";
return NULL;

by
void Free(void *obj,int size) //yTunu3aiius KCIOJIb3yeMOi aMsITH
{ //obj- anpec 6y10ka mamsTh

/[size- pasmep Giioka
cout<<"Free\n",

if(obj==NULL||size<=0) return;
MyBlock *p=(MyBlock*)obj; //npeobpazosanue k Tuny MyBlock
p->Next()=list; //oprannzoBats Next
list=p; //KOPPEKTHPOBATh yKa3aTelhb
p->Size()=size; //ycTaHOBUTH pa3mep OJIOKa
b
void Show() { //BeIBoj crircka CBOOOIHBIX 3JICMEHTOB
cout<<"Show()\n";
for(MyBlock *li=list; li'=NULL; li=(MyBlock*)li->Next())
{
cout<<"Size "<<li->Size()<<" Next "<<li->Next()<<" Addres "<<li-
>Addres()<<"\n";
¥
¥
b
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//TecTOBBIN IPUMEP UCTIOIB30BAHUS 3TOTO MEXaHU3Ma
void main()
1
int j;
void *obj[10]; //maccus u3 10 yka3areneii
//mMaccuB pa3MepoB
int osize[10]= { 100, 2000, 30, 150, 90, 10000, 50, 30, 120, 500 };
cout<<"Hauayo\n";
MyAlloc x(10000); //Bb1eTUTh TaMSThH
I1X.Show();
for(int i=0; i1<10; i++){ obj[i]=x.Alloc(osize[i]); }
X.Show();
/lcin>>j;
for(int i=0; i1<10; i++) x.Free(obj[i],osize[i]);
X.Show();
obj[0]=x.Alloc(1000);
X.Show();
¥

//MCcnoNIb30BaHKE MPEIJIOKEHHOTO MEXaHU3Ma JIJIsl Kjlacca BEKTOPOB
MyAlloc mem; //mamsaTh gokHA OBITH BBIAEICHA 1O HCIIOIh30BaHUS
COOTBETCTBYIOIIIETO Kiacca Y.

class Y {
int vec[3];
public:
/[meperpyska omneparopos New u delete
void* operator new(size_tsize) { return mem.Alloc(size);}
void operator delete(void* p) { mem.Free(p,sizeof(Y)); }
Y () {Out("KouctpykTop()"); vec[0]=vec[1]=vec[2]=0; }
Y(int x1, int x2, int x3) { vec[0]=x1; vec[1]=x2; vec[2]=x3; }
Set(int x1, int x2, int x3) { vec[0]=x1; vec[1]=x2; vec[2]=x3; }
~Y() { Out("Aecrpykrop"”); }
void Show() { cout<<vec[0]<<"-"<<vec[1]<<"-"<<vec[2]<<"\n"; }
b
//Wcnionb3oBaHue knacca Y
void main()
{
Y *ptr[2]; //0OsBUTH MacCUB yKazaTene
cout<<"mauano";
ptr[0]=new Y(); //co3nats aBa 0OBbeKkTa THIIA Y
ptr[1]=new Y();
mem.Show(); //mocMOTpeTh CITUCOK CBOOOIHBIX OJI0KOB



216

ptr[0]->Set(1,2,3); /mpucBonTh 3HAUYEHUS BEKTOPAM
ptr[1]->Set(3,2,1);

ptr[1]->Show(); /moka3aTh 3Ha4YeHUs BTOPOTO BEKTOpa
delete ptr[0]; /ynanuTs nepBbIii BEKTOP

delete ptr[1]; /yaanuts BTOpO# BEKTOP

mem.Show(); //ITocMOTpeTh CITUCOK CBOOOHBIX OJIOKOB

k

PaccMoTpeHHBIH BbIIIE NpUMEpP MOKa3bIBa€T BO3MOKHOCTH C++ 11 co-
3JTaHUS ¥ MCTIOJB30BaHMS THOKMX (CBOMX) MEXaHU3MOB PaCIpeICICHIUS TTaMSTH.
DTOT npuMep SBISETCA OJHUM M3 MPOCTEUIMX BapuaHTOB. llepeuncnum ero
OCHOBHBIE HEJOCTATKH:

1. BeiOupaercss B crnucke OJIOK MEPBBIM MOIXOJSIINN, a HE CaMblid MOJI-
XOJISIIUHN, 3TO TPUBOJIUT K IPOOJICHUIO MTAMSITH.

2. Ilouck NUHEWHBINA, CPOJIHU TMOJHOMY Iepedopy. MOXKHO OTCOPTHPO-
BaTh 3TOT CIHCOK I10 JJIUHE OJIOKOB.

3. He ucnonn3yercs Mmexanu3M cOOPKH Mycopa — OOBbEIMHEHHE OJIOKOB
B OJIVH OJIOK, TJI€ 3TO BO3MOXKHO.

4. He xpanutcs uHpopmainus 00 UCHOJIb3yeMbIX OJOKax maMsATH, 3TO Ja-
€T BO3MOYKHOCTb XPAHUTh a/Ipeca U JUIMHY BbIJICIICHHON MaMSTH.

JIOBOJIBI B TIOJTB3Y CBOETO MEXaHWU3Ma PaCIPEACIICHUS TaMsITH .

1. O6ecneuuts 60nee 3¢ dextuBHOE ucnonbzoBanue OII, oTkazaTbecs OT
CBONIMHTOB W TMPOYMX CTAaHIAAPTHBIX MEXaHW3MOB, KOTOPHIE MHOTJAa MHUHYTaMU
TacyrOT CTPAHHUIIBI.

2. O0ecreuuTh KOHTPOJIb 38 MHOXXECTBOM OOBEKTOB, KOTOPHIE CO3IAHBI
nuHaMudeckd. Ha craguu oTiajku 3TO MOXKET BBIIBUTH MHOMXECTBO OIHMOOK C
UCITOJIb30BAaHUEM OOBEKTOB Uepe3 yKa3aTellu.

3. OGecrneunTh NPABWIBHYIO YTUIN3AIUIO BCEX TMHAMUYECKUX 0OBEKTOB.

[Tpumep No3

DTOT mpuUMep MOKa3bIBaeT UCIIOJIF30BAHUE OIEPAaTOpOB NEW C HECKOJb-
KAMU Tlapametrpamu (B3sT u3 Qaiina nmomomru Cbuilder). B nannoMm mpumepe
omucan kiacc Alpha, B kotopom meperpyskensr New u delete. Ho B manHOM Ba-
pHaHTE HE MPOUCXOJUT PACIIPEICIICHUS TaMITH, 2 B MOMEHT CO3JIaHUSI 00BEKTA
TIOJICOBBIBACTCS y)KE CYIIECTBYIOMIAs MTAMSTh C IPYTOi CTPYKTYPOH.

#include <iostream>
using std::cout; //ucrnonb3yercsi CTaHAaPTHBIN TOTOK
using std::endl; //cuBon nepeBox cTpoku "\n";
class Alpha {
union { //paccMatpuBaeTCs 0OBEKT KaK CHMBOJI HIIA CTPOKA CHMBOJIOB
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char ch;

char buf[10];

}

public:

Alpha(char ¢ ="0") : ch(c) { /xoHcTpyKTOp 7151 CUMBOJIA
cout << "character constructor" << endl;
}

Alpha(char *s) { //xorcTpyKkTOp 1J151 IEpEMEHHOM
cout << "string constructor" << endl;
strcpy(buf,s);
}

~Alpha( ) { cout << "Alpha::~Alpha() " << endl; } //nectpyxtop

void * operator new(size_t, void * buf) { //onpeaTop new
return buf;

}
} 3

B nmanHOM Kjacce NEW mepeorpeniesieH TakK, YTO OH HE BBIJEISICT HOBOM
aMsTH, & OOBEKT HAKJIAJbIBACTCS Ha BBIJICICHHYIO paHee MaMsTh, apec KOTO-
po¥i mepenaeTcs yepes napameTp.

void main() {

char *str = new char[sizeof(Alpha)]; //BelmenuTh MaMATH C MOMOIIBIO CTAH-
JApPTHOTO NEW

I/ Place X' at start of str.

Alpha* ptr = new(str) Alpha('X"); //coznats 06bexT Alpha 1 HamOXHUTH €ro Ha
str

cout << "str[0] =" << str[0] << endl;

// BpI3BaTh 1E€CTPYKTOP
ptr -> Alpha::~Alpha();

// co3aaTh apyroit 0ObEKT
ptr = new(str) Alpha("my string");
cout << "\n str =" << str << endl;

// BBI3BATh JECTPYKTOP Kjlacca
ptr -> Alpha::~Alpha();
delete[] str; //ynanenne cuMBOILHOTO MaccHBa

¥
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JIucTuHT IporpaMmel
character constructor
str[0] = X
Alpha::~Alpha()
string constructor

str = my string
Alpha::~Alpha()

Ileperpy3ka yHapHBIX onepanuiu

MosHo meperpyxarb Kak NnpepuKCHbIe, TaK U MOCT()UKCHBIC YHApHBIC
oIepalyy ImyTeM OObSIBICHHUS HECTaTUUYECKUX WICHOB Kjacca 0e3 mapameTpos,
WIH 3alMchiBas OObIUHYI0 (YHKIUIO C OJHUM aprymeHToMm. Eciu cumBoa @
IPEJICTaBISIET YHAPHYIO ONEPALNIO, TO 3alMChiBas (WX WM X(@ MOXKHO MUHTEP-
NpeTHPOBaTh Kak wim X.operator@() wim operator@(X). 31ech BCe 3aBHCUT OT
TOro Kak oObsABIEHBI 3TH (pyHKUMU. [IpaBuna 3aech ciaeayronme:

eciu operator++ wim operator—oObsABIEHBI KaK 4ieHbl Kiacca 0e3 mapa-
METpPOB, WJIM OHU OOBSIBIECHBI KaK MPOCTble QYHKIUH C OJTHUM MapaMeTpoM, TO
3TO mpeduKkcHble onepauuu. Eciu 3t operator++ wnm operator—oObsBIEHBI
KaK WICHBI KJlacca ¢ OJIHUM MapaMeTpoM Tura iNt wim oObABICHBI KaK MPOCTHIC
GbyHKIIUM ¢ IBYMS MapameTpamu, IEPBBIA U3 KOTOPBIX MPUHAICKUT KIIAcCy, a
BTOPOH INt, TO CAUTAIOTCS YTO ITU ONEPALUU MTOCTPHUKCHBIE.

PaccmoTpum npumepsr:

#include <iostream.h>
class A
{

int a;

public:

A() {a=0; }

A(int i){a=i;}

/lnpedukcHas oneparus ++

A& operator++() { cout<<"IIpeduxcuas ++ \n"; a++; return *this; }
/lmocrdukcHas onepanus ++

A& operator++(int) { cout<<"Tloctdukcuas ++\n"; a++; return *this; }
/npedukcHas oneparus --
A& operator--() { cout<<"TIpeduxcuas -- \n"; a--; return *this; }
//moctdukcHas oneparus --

A& operator--(int) { cout<<"Tlocrdukcuas --\n"; a--; return *this; }
/Imeperpy3ka yHapHOTO MHHYcCa

A& operator+() { cout<<"+OP\n"; a++; return *this; }
//meperpy3ka yHapHOTO MHHYCa

A& operator-() { cout<<"-OP\n"; a++; return *this; }
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/lneperpy3ka yHapHoro &(oneparuu B3sSTHS ajapeca
A& operator&() { cout<<"&OP\n"; a++; return *this; }
//eperpy3ka B3ATHs 3HaUCHUS *
A& operator*() { cout<<"*OP\n"; a++; return *this; }
h

//TpUMEepBI UCTIOTB30BAHUS

void main()

{

AX;

*X; //Bb130B (pyHKIHH X.0perator*()

&X; //Bb130B pyHKIHH X.0perator&()

++X;// BbI30B (pyHKIHK X.0perator++()

X++;// BBI30B yHKIIMU X.0perator++(int)

--X;//BBI30B (yHKIIMHU X.0perator--()

X--;/] BBI30B (yHKIIMHU X.0perator--(int)

-X; //BbI30B (yHKIIHU X.0perator-()

+X; //Bb130B (hyHKIMH X.0perator+()

+X++; //Bp130B pyHKIMH X.0perator++(int), a 3aTem X.operator+()
++X++; //BpI30B (yHKIIMU X.0perator++(int), a 3arem X.operator++()

}

B Tex cmywasx, koraa mocTGHUKCHBIC ONEpalMH SBHO HE IEperpyKeHBI,
KOMITHJIATOP TMeperpykaeT npeuKcHbIe Kak MOCT(MUKCHBIC U BBIIACT COOTBET-
CTBYIOIIIEE COOOIICHHE.

IMeperpy3ka onepanum []

ITeperpy3ka omnepainuu [| AOBOJBHO MpocTa. BakHO MOMHUTH, YTO TPHU
neperpy3ke 3Tod omneparuy HeoOXOIUMO YKa3bIBaTh TOJIBKO OJIMH Tapamerp.
MoskeT ObITh HECKOJIBKO BapMAHTOB TMEPETPY3KH Olepaluu [| B OJHOM Kiacce.
PaccmoTpum npumepst.

ITpumep Nel
#include <iostream.h>

class Vector //kimacc 1e/bIX BEKTOPOB
{
int *vec; //Bektop
int size; //pa3mepHOCTH BEKTOpa
public:
Vector(int size) { vec=new int[size]; Vector::size=size; }
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int& operator[](int 1) { if(i<0||i>=size) i1=0; return vec[i]; }

~Vector() { delete []Jvec; }

void Show() { cout<<"vec["<<size<<"]"; for(int i=0; i<size; i++)
cout<<vec[i]<<" "; cout<<™\n"; }

b
BaumaTenpHO mocMOTpUTe OOBSBICHHUE TTEPETPY3KU
int& operator[](int i) { ... return vec]i]; }

@yHKIMS BO3BPALIAET CCHUIKY Ha 33aJJaHHBII 3JIEMEHT BEKTOPA, 3TO O3HA-
YaeT, YTO 3Ta oleparusi MOKeT ObITh KaK CIPaBa, TaK U CJIeBa OT 3HAKa IPUCBA-
uBaHus. Hanpumep,

Vector x(20);
X[5]=20; //msTomMy aeMeHTY BEeKTOpa X MPUCBOUTH 3HaUeHHE 2()
J=X[10]; /mepeMenHOM | MpUCBOUTH 3HaueHUE 10 3y1eMeHTa BeKTopa X

[Tprmep Ne2

B sTom INPpHUMEPC IIOKA3aHO BO3MOKHOCTH OIIPCACIICHUS KJIIACCOB C MHO-
JKCCTBOM TI'paHUll, TAKUX KaK MaTpulbl U TCH30PbI U IIPp., © COOTBCTCTBCHHO
H€O6XOI[I/IMO HCIIOJIB30BAHUC HECKOJIbBKHMX KBaJAPATHBIX CKOOOK AJI1 YKAa3aHUWsA
QJICMCHTA. PaCCMOTpI/IM KJIaCC OCJIBIX MATPHII.

class Matrix //knacc mesbIx MaTpHI[ ONPE/IC/ICH KaK MaCCUB BEKTOPOB
{
Vector **matrix; //3mech OyaeT XpaHUTHCS MaTPHIIA
int m,n; //pa3mepbl MATPHUIIBI
public:
Matrix(int m,int n) //xoacTpyxTop
{
Matrix::m=m; Matrix::n=n;
matrix=new Vector*[m]; //co3nath BekTop yKkasareneii Tuma Vector
for(int i=0; i<m; i++) matrix[i]=new Vector(n); /co3naTh BEKTOp I KaXK0-
r'o DJIEMEHTA
}
int M() { return m; } //onpenenuts pa3mep CTPOKH
int N() { return n; } //onpenenuts pasmep cToa0MIA
Vector& operator[](int i) { return *matrix[i]; } //BepuyTs i-it BekTOp
~Matrix() {
for(int i=0; i<m; i++) delete matrix[i]; //ynamuth BekTOpa
delete [Jmatrix; /ymaauth BeKTOp yKa3aTeneit
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by

void Show() //BeiBecTr 3HAYCHHS MATPHIIBI

{

cout<<"'-mmmmmmm- Matrix["'<<m<<"]["<<n<<"]------------- \n":

for(int i=0; i<m; i++) matrix[i]->Show();
cout<<"-----end matrix ----- \n";
by
h
//3aech onpeneneH TeH30p, Kak BEKTOP MaTpHI]
class Tensor
{
Matrix **tensor; //yka3aTeiib Ha MAaCCHB yKa3aTesci
int I,m,n; //pa3mepsrl TeH30pa
public:
Tensor(int l,int m,int n) //xorcTpykTOp
{
Tensor::m=m; Tensor::n=n; Tensor::I=l,
tensor=new Matrix*[l]; //co3nath BekTop yka3aresei Ha MaTPHIIbI
for(int i=0; i<l; i++) tensor[i]J=new Matrix(m,n); //nns xaxxaoro sJeMeHTa
MacCHBa yKas3aTeJen CO3/1aTb MaTPUILY
¥
int L() { return |; } /BepHyTHh KOTUYECTBO MATPHIL
int M() { return m; } //BepHyTb pa3Mep CTPOKH
int N() { return n; } //BepHyTb pa3mep cToidIa
Matrix& operator[](int i) { return *tensor[i]; } //BepHyTh cchuiKy Ha i-10 Mart-
puany
~Tensor() { //nectpykrop
for(int i=0; i<l; i++) delete tensor[i]; //ymamuts MaTpuils!
delete []tensor; //ynanuth MaccuB yka3aTeneit

b
void Show() //BeiBecTr TEH30p
{
cout<<"--------- Tensor["<<I<<"]["<<m<<M"]["<<n<<"]----------- \n":
for(int i=0; i<l; i++)
{
tensor[i]->Show();
by
cout<<"-----end tensor ------ \n";
b
h
//TIpumMepbl KCTIOTB30BAHMS MATPHUIT U TEH30POB
void main()

{
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Matrix x(2,2); //co3aats Matpuiy (2,2)
int k=0;
for(int i=0; i<x.M(); i++)
for(int j=0; j<x.N(); j*++)
{

X[1][j]]I=k++; //mprcBonTh 3HAYCHMS SJICMEHTAM MaTPHIIBI

}

X.Show(); //moka3ats MaTpHILy

Tensor z(2,3,4); /co3natb TeH30p 2 MaTPUITLI pasmMepoM (3,4)
int h=0;

for(int k=0; k<z.L(); k++)

for(int i=0; i<z.M(); i++)

for(int j=0; j<z.N(); j++)

{
z[K][1][j]=h++; /mpucBOMTE 3HAUEHUS BIIEMEHTAM TEH30pa
¥
z.Show(); //BpIBeCTH 3HAYECHHS TEH30pa
¥
JluctuHr

Paccmorpum BHuUMatenbHee BeipaxkeHus X[i][j] u z[K][i][j]. B nepBom
cirydae, 111 00bekTa X Oyzaer BeI3BaHa GyHkims X.operator[](i), koropas BepHeT
CCBUIKY Ha 0O0BekT Thma Vector, manee Oyaer Bbi3BaHa (yHKius operator[](j)
JUTSL TOTO 00BEKTa, TOTAA CJIeNaB, MOJACTAHOBKHU IS TIEPBOTO BBIPAKEHUS, TTO-
JTYYIHM:

(x.Matrix::operator[](i)).Vector::operator[](j)
Amnanornuno s Beipaxenus z[K][i][j] momyqaum
((z.Tensor::operator[](k)).Matrix::operator[](i)).Vector::operator[](j)
[TocnemoBaTeTbHOCTH BHI30BA!
Tensor::operator[](k) — Bo3BpaT ccbuiku Ha 00bekT Tha Matrix
Matrix::operator[](i) — Bo3BpaT cchuTKH Ha 00BEKT THIA Vector
Vector::operator[](j) — Bo3BpaT cChUIKH Ha 00BEKT THMa INt
B o0mem ciydae MOXeT OBITh B KJIacC€ MOXKET OBITh OMPECICHO He-

CKOJIbKO (DyHKIIMI meperpykatommx omnepanuio []. Hampumep, MoxHO ITe-
peonpeaenuTh GYHKIHIO TOMCKa HekoToporo umenu B Tabswmie (Tabl[Name])
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[Ipy 3TOM CeMaHTHKY KaXJOW MEperpy3ku OINpeieNseT caMm mporpaMMmuct. B
oO0IIIeM citydae MOKHO 3aIlncaTh:

Typel operator[](Index1 i) { ... }
Type2 operator[](Index2 i) { ... }
Type3 operator[](Index3 i) { ... }

rae Typel, Type2, Type3, Index1, Index2, Index3 — crangapTHBIC THITBI HIIA
THUIIBI OIIPCACIICHHBIC CAMHM IIPOTrPaAMMHCTOM.

Ileperpy3ka onepauuu ()

[leperpy3ka onepaiyu BbI30Ba (DYHKIIMM B HEKOTOPBIX CIy4asix SIBISICTCS
6onee ¢ dexTHON U KOMITaKTHOM 3amucu nporpammbl. [IpaBuna 3anucu 3nuech
CJIEIyOLIHE:

operator()(<cmucok napameTpor>) { /*teno GpyHkuuu */ }
Paccmotpum mpumep

#include <iostream.h>
class Z
{
int z;
public:
Z(){z=0; }
Z(inti){z=i;}
void operator()(){ cout<<"x("<<x<<")\n"; }
Z& operator()(int x,int y){ cout<<"x("<<x<<""<<y<<")\n"; return *this; }
Z& operator()(int n,...) { cout<<"x("'<<n<<",..."<<"\n"; return *this; }
int operator()(char *s) { return strlen(s); }
3
//VIcrionb30BaHue
void main()
{
ZX,
X(); //Bp130B yHkuuu X.operator()()
X(6,10); //s130B dynkimm X.operator()(int,int)
X(10,40,200,300,400); //Be130B dyukmu X.operator()(int,...)
X("TIpuset"); //BBI30B yHKIIMK X.0peraor()(char*)

¥
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[leperpy3ka onepauuii [], () ynoO6Ha, Korjaa Kjiacc UMEeT HECKOJIbKO Yiie-
HOB OOBEKTOB THIIa BEKTOP WJIH CIHCOK.

4.1.17 UmnopT 00beKTOB

[Ipu onrcaHuK 4IEHOB KJIACCOB MOYKHO MCHOJb30BaTh CChbUIKUA. OHAKO, B
OTJIMYMMU OT yKazaTesed, CCbUIKM HEOO0XOIUMO MPOUHHUIMAIN3UPOBATH B KOH-
CTpyKTOpax. MHHIMAIA3a0UI0 MOKHO OCYHIECTBUTH IByMs nyTamu. Co3natb
00BEKT C MOMOIIBIO OIepaTopa NEW WM NepeaaTh aapec 0ObeKTa uepes mapa-
MeTp KOHCTpyKTOpa. Hanpumep,

class V
{
int key; //kmou onpeaensronuii 00bEKT CO3aH WK UMIIOPTHPOBAH
int &C; //ccplika Ha 1€I0€
public:
V(int &ref):c(ref){ key=0;} //ummopt oObeKTa Yepe3 CCHUIKY
V(int *ptr):c(*ptr){key=0;} //mMrmopt oObeKTa Yepe3 yKazaTeib
V():c(*new int) {key=1;} //co3nanue oObekTa
~V() { if(key) delete &c; } //ymanenue co3maHHOTO OOBEKTA YEPE3 CCHUIKY

¢

Torma MoHO 3amucarThb:

static int x;

automated int y;

int *ptr=new int(20);

V x1(y), y1(x), z1(ptr), w();

PaccmoTtpum Oosiee ciioxHbIN pumep. B 3ToMm mpumepe mpuBeeHbI clie-
JYIOIINE KJIACCHI:

X, T — 0a3oBbIe KIacchl ¢ BUpTyalnbHOU QyHknueit Show(); Z — kiacc
UMIoOpTUpYoUMi 00beKT Tumna X; Y — Hacineayromuil kiaaccsl X u T,

#include <iostream.h>
class X //6a30Bblii Ki1acc
{
int X;
public:
X0 {x=0; }
X(intv) { x=v; }
virtual void Show() { cout<<"X::Show()\n"; }
}
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class T //6a30B5Iit K1ace
{
double t;
public:
T(O{t=0;}
T(double v) {t=v; }
virtual void Show() { cout<<"T::Show()\n"; }
o

class Z
{
X &X; //ccplika Ha 00beKT ThIa X
int Stat; //ctaTyc oOekTa
enum {CreateObject //00beKT co31aH B KOHCTPYKTOPE
,ImportObject //00bekT MIOpTHPOBAH
h

public:
Z():x(*new X()){ Stat=CreateObject; } //xoHCTpYKTOp CO3aHMsI 00BEKTA
Z(X &V):x(v){ Stat=ImportObject; } //uMIOpT 0OBEKTA YEPE3 CCHUIKY
Z(X *p):x(*p){ Stat=ImportObject;} //mmmopt oOBeKTa Yepe3 yKazareib
Z(Z &0):x(0.x){ Stat=ImportObject; } //mmmopt yepe3 KOHCTPYKTOP KOIHPO-
BaHUs
~Z() { if(Stat==CreateObject) delete &x; } //nectpykTop B
void Show() { x.Show(); }
virtual void New() { cout<<"HoBas BuptyanbHas ¢pyuakuus\n"; }
b
//co3aaeT Kilacc ¢ MHOKECTBEHHBIM HACJICIOBAaHUEM
class Y: public X, public T
{
public:
Y(int i):X(i),T((double)i){}
void Show() { cout<<™Y::Show()\n"; }
b

void Func(T &t) { t.Show(); } //®yukius npuHuMaromas CCbUIKy THIa T
//Mcnonp30BaHKe
void main()
{

X X(20); //cozmaem 00beKT THIIA X

Y y(30); /co3znaem 00bekT THIA Y

Func(y); //mepenaem oobekT THma Y, ¢pyHkius Show() BUpTyaabHa (CM. ommca-
HHe Kiacca T)

//6ynet BoiBeaeHo Y::Show()
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x.Show(); //3meck Oyaet BeiBeaeHo X::Show()
y.Show(); //3neck Oyaet BeiBeaeHo Y::Show()
Z 71(X), //ummoptupyem B Z1 00BEKT X;

z2(y); //mmnopTupyeM B Z2 00BEKT Y
z1.Show(); // 3aeck Oyaet BeiBemerno X::Show()
z2.5how(); // 3nech Oynet BeiBeeHO Y::Show()
z1.New();

}

4.1.18 Unentudukanus 00eKTOB BO BpeMsi BoinojneHust (RTTI)

Jlis ompeneneHns TUTa OOBEKTa BO BPEMs BBITIOJHEHUS MPOTPaMMBbI B
C++ mpemycMOTpeH CIeIMalbHBI MEXaHNU3M, 00ECTICUMBAIOIINI OIpeIeIICHIE
tuna RTTI (Run Time Type Identification). Kpome 3Toro tum MoxHO orpese-
JIUTH U IJIs1 yKa3aTelel CChUIOK.

D710 nenaer BO3MOXKHBIM MPeoOpa3oBaTh yKazarelb BUPTYaJIbHOTO 0a30-
BOTO KJIacca B yKa3aTesb JCHCTBUTEIHHOTO HACIEIyeMOro Kjacca , KOTOPBIii
UMEeT caM 00BEKT. DTO JieaeTcs ¢ MOMOIIIbIo ornepaTopa dynamic_cast.

RTTI Mexanu3Mm Takke MO3BOJISIET NPOBEPATH TUI OOBEKTA WM CPABHU-
BaTh THUIIBI JIBYX OOBEKTOB. DTO MOXKHO CJliejaTh, UCIOJB3ys omepaTop typeid,
KOTOPBIN MPOBEPSIET TUI 0OBEKTA 3aIMCAHHOTO B Ka4eCTBE apryMEHTa, a BO3-
BpalllaeT CChUIKY Ha 0OBEKT THIa CONst type info, xoTOpeIii OMHUCHIBaET THII
00beKTa-apryMeHTa.

MOXHO TaKXe ONpeaeTuTh UMS THITa, OTHOIIICHUE MIPEANICCTBOBaHMS . B
kiacce type_info umeercs nBa unena ¢pynkiuu name() u before(), oneparnuu:

==(mpoBepKa Ha PaBHO),

!= (He paBHO).

Jlns BrmodeHuss Mmexanusma RTTI Heo0XoMMO BKITIOUUTD CHEIHATIBHYIO
OIIIMI0 KOMIWJIATOPA, WIM JJIA OMHMCAHMs KJlacca 3alucaTh KIIOYEBOE CIIOBO
__rtti. B ucxoaHbIH TEKCT MporpaMMbl HEOOXOAUMO BKIIFOUHUTH 3ar0JIOBOYHBIHN
daiin typeinfo.h. PaccmoTtpum npumepsr

#include <iostream.h>
#include <typeinfo.h> //BcraBisem onucanue kiacca type _info
class _ rtti X //Bkmrouenue mexanusma RTTI
{
protected:
int a;
public:
X(int b):a(b){}
virtual void Show() { cout<<a<<"\n"; }

}

class __rtti Y: public X //nmacnenyem kimacc X
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{
public:

Y(int b):X(b){}

void Show() { cout<<"++"<<a<<"™\n"; }

int Power( ) { return a*a; ) /ue BupTyaabHas QyHKIIHS
h
//mcions3oBanne Mexann3ma RTTI

void main()

{

X x(10);

Y y(20);

X *ptr=&y;

Y *yptr;

cout<<typeid(x).name()<<"\n"; //oTtneuaTarh THII 00BEKTa X
cout<<typeid(ptr).name()<<"\n";//oTneuaTtars THI 00BEKTA PLr
If(typeid(x).before(typeid(y))) cout<<"x < y\n"; //xnacc X omucaH paHbIie YeM
kiacc Y

yptr=dynamic_cast<Y*>(ptr); //mpoBepuTh u mpeoOpa3oBaTh yKa3areib K TUITY
Y

If(yptr!=NULL) { cout<<yptr->Power()<<"\n"; } //mcrionp3oBaHue yKazateis
X.Show();

}

Buumanue, mexanusm RTTI Henb3s mpumeHsATh Ui yKas3aTeled Tuia
void. Hanpumep,

Y y(10);
void *ptr=&y;
Y *yptr= dynamic_cast<Y*>(ptr); /3nech npeobpa3oBaHus He OyaeT

Ucnons3zoBanne mexanuzma RTTI Oyner moka3zaHo mpu ONMMCAaHUHM KOH-
TEUHEPOB.

Mexanu3m nono0Hbii RTTI MOXHO co31aTh caMuM, 3TO MOXHO ClIEy-
IOIIUM 00Pa30oM:

#include <iostream.h>
enum typeob { tO,tXtY,tZ}; //3anuceiBaeM THITBI BCEX KJIACCOB
class TypeObject //co3maem 0a30BbIii KiIacc
{
public:
void* Type(typeob t) { if(t==type) return this; else return NULL; }
TypeObject() { type=tO; } //ycranoska tuna tO o6bekTa
protected:
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typeob type; /mepemennast coaepxainas TUII 00bEKTa

F

class X: public TypeObject //mepBblii IPOU3BOIHBIN KIacc
{
public:
X() { type=tX; } //ycranoBKka THIIa B KOHCTPYKTOPE
/l... ApyTHE YJICHBI
h
class Y: public TypeObject //BTopoii mpousBoausIii kiaace ot TypeObject
{
public:
Y() { type=tY; } //ycraHoBKa THIIa OOBEKTa B KOHCTPYKTOPE
//... IpyTHe YJICHBI
h
class Z: public X //mpou3BoaHslii ki1ace ot kiaacca X
{
public:
Z() { type=tZ; }
//... IpyTUe YJICHBI
h
void main()
{
TypeObject *ptr[3];
X *Xptr;
Z *zptr;
ptr[0]=new X(); //3anonHsieM MaccHB yKa3aTelei, aapecaMi KOHKPETHBIX
00BEKTOB
ptr[1]=new Y();
ptr[2]=new Z();
If(xptr=ptr[0]->Type(tX)) cout<<"Dto X\n"; //31ech OyaeT HameuaTaHo "ITo
X"
zptr=(Z *)ptr[0]->Type(tZ2); //3nech zptr Oyaet npucroeno 3nauenne NULL
zptr=(Z *)ptr[2]->Type(tZ); //3nech zptr OyaeT MPUCBOCHO 3HAYCHHE ajpeca
o0beKTa

¥

Jlns peanusanuu oTHOIIEeHUs npeamectBoBanus (before) crpourcs He-
MHOTO Oo0Jiee CIOXKHBIM MexaHu3M. B kaxaoMm kiacce ompenensercs QyHKIUS
before(int type), B koTopotii Bei3siBatoTcs before() 6a3oBbix kiaaccor. Hampumep,

class Obj {
protected:
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typeob type;
public:

int before(typeob t) { return O; }

int AreYou(typeob t) { return (t==t0)?1:0; } //Bo3BpamiaeT uctuna ecnu t 310
IlObjll
/l..npyTHe dIeHsI
Y
class X: public Obj {
public:
int before(typeob t) { return Obj:: AreYou (t); }
int AreYou (typeob t) { return (t==tX)?1:0; } //Bo3Bparraer ucruna ecim t 3to
IIXII
/[mpyrue dieHb
¥
class Z: public X {
public:
int before(typeob t) { return X:: AreYou (t); }
int AreYou (typeob t) { return (t==tZ)?1:0; } //Bo3Bpamiact uctuna eciu t 310
IIZII
[[npyrue dieHbl
¥
class V: public X, publicY {
public:
int before(typeob t) { if(X:: AreYou (t)||Y: AreYou (t) return 1; else return O; }
int AreYou (typeob t) { return (t==tV)?1:0; } //Bo3Bparaer uctuHa eciu t 310
IIVII
//npyrue dieHsl 1

¥
4.1.19 Konreiinepnbl

[Ton KOHTEHHEPOM MOHUMAETCS KJIACC, B KOTOPOM B Kauy€CTBE YJICHOB
JTAHHBIX UCIOJIB3YIOTCS 00BEKTHI IPYTHUX KiaccoB. Hampumep,

class X { ... };

class Y { X X; ....} /310 KOHTEelHEep JUIs XpaHEHHs 00BEKTOB Kiiacca X
KoneuHo, B TAKOM cilydae JydIlie HCIO0Ib30BaTh MEXaHM3M HACIICIOBAHMUS
class Y: public X { .... };

OnHako B ciiyyae ¢ BEKTOPOM, JIy4Ill€ HCTI0JIb30BaTh KOHTEHHEP

class VecX

{



230

X vec[10];

const int size=10;

public:

X& operator[](int 1) { if(i<size) return vec]i]; return x[0]; }
int Size() { return size);

}

Bbonee untepecHblit BapuaHT KOHTEHHEpa, XpaHUTh HE CaM BEKTOP OOBEK-
TOB, & BEKTOp yKas3aTejled Ha OOBEKT THIla 0a30BOro BUPTYAJIBHOIO KJacca.
Hanpumep

class MyObject {
virtual void Show()=0;

¥

class VecObject

{
MyQObject **vec; //yka3zaTesib Ha BEKTOp yKa3aTeleit
int size; //pa3MEpHOCTb BEKTOpa
public:

VecObject(int sz):size(sz){ vec=new MyObject*[sz]; for(int i=0; i<sz; i++)
vec[i]=NULL; }

MyObject*& operator[](int i) { if(i<size) return vec[i]; } //cchuika Ha
yKa3aTellb

int Size() { return size; } //BeimaTh pa3zmep BeKkTOpa

~VecObject() { for(int i=0; i<sz; i++) if(vec[i]'=NULL) delete vec[i]; delete
[Ivec; }
o

Hcnosnp3oBanue ganHoro koHteiinepa VecObject
Knacc X nHacnenyer kiacc MyODbject

class X: public MyObject
{
int X;
public:
X(intt) { x=t ;}
void Show() { ...}
int & Val() { return x; }
int & operator*() { returny; }

}

Knace Y taxke Hacaemyer kiaace MyObject
class Y: public MyObject
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{
double y;

public:

Y(double t) { y=t ;}

void Show() { ...}

double & Val() { returny; }
double & operator*() { returny; }

}

//pumep MCToNTb30BaHUS

void main()

{

VecObject vec(2);

vec[0]=new X(20);

vec[1]=new Y (5.678);

for(int i=0; i<vec.Size(); i++) vek][i]->Show();

}

3aMeuaHus:

1) mecTpykTOp ymaiser He TOJIbKO BEKTOP yKa3aTelel, HO U caMu O0beK-
ThI, 9TO O3HAYAET YTO OOBEKTHI JOJKHBI ObITH CO3/IaHbI C MIOMOIIBIO OIlepaTopa
new,

2) 00BEKTHl MOKHO XpaHUTh BCe, KTO HaclieayeT kiacc MyObject, HO uc-
M0JIb30BaTh MOKHO TOJBKO BUPTyalibHbIE (PyHKIIMU. OAHAKO, UCTIONB3YS MeXa-
Hu3M RTTI moxxHO ipeoOpa3oBaTh yka3aTenab 6a30BOTO Kjacca K aKTyaJTbHOMY
(TOMy, 4TO UMEET OOBEKT).

[Tpumep ucnonws3oBanne mexanusma RTTI B konTelinepe.

Paccmotpum kimacc VecObject ¢ BxiroueHHbIM Mexanusmom RTTI. [l
BKJIFOUEHHUSI STOT0 MEXaHHM3Ma HY)KHO SIBHO YCTAHOBHUTH OINIIHIO TPaHCISATOpa
RTTI wmu wcnonb3oBath KiodeBoe ciioBo  Itti (cm. omucanme RTTI-
MEXaHHU3Ma).

VecObject vec(b);
vec[0]=new X(20);
vec[1l]=new Y (5.678);
vec[2]=new Y(25.01);
vec[3]=new X(5);
vec[4]=new Y (5.678);
/...

//HaxoxaeHre cyMMbl BceX 00beKTOB Tuna Y
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Y *yptr;

double Sum=0.;

for(int i=0; i<vec.Size(); i++)
{

yptr=dynamic_cast<Y*>(vec[i]); //mpeobpa3oBaHue THIIa €CJIH 3TO BO3MOXKHO
if(yptr!'=NULL) Sum+=yptr->val(); //moxHO Takxe Harmucathb *(*yptr)

}

PaccmoTpum peanusanuio KOHTEWHEpA B BUJIE CTEKA, HEMHOTO BUAOM3-
MeHuB kinacc VectorObject.

class Vstack
{
MyQObject **stack; //maMsaTh 10| CTEK BBIIECISICTCS KaK BEKTOP yKa3areaen
int size; //pa3Mep mamMsTH BBIICICHHBIN O] CTEK
int sp; //yka3atenb cTeKka
public: /uarepdec
Vstack(int sz) :size(sz){ stack=new MyObject*[sz]; sp=0;}
void Push(MyObiject *0) { if(sp<size) stak[sp++]=0; } //3nech kpoeTcs
OMACHOCTb MOTEPH 0OBEKTA
MyObject* Pull() { if(sp=0) return NULL; else return stack[—sp]; }
~Vstack() { delete []stack; } //oTBeTcTBEHHOCTH 10 yaaleHUIO 00BEKTOB
JIOYKUTCS Ha TPOrPaMMHUCTA
H
//TIprMepsl KCTIOJIB30BAHUS
Vstack Stack(100) //ctex pazmepom 100
Stack.Push(new X(20);
Stack.Push(new Y(10.01);
X *ptr=Stack.Pull();
while((ptr=Stack.Pull())!=NULL) delete ptr; //ynanenue Bcex 00beKTOB 13
CTEeKa

Henocrarok gaHHOW opraHu3alMu CTE€Ka — pa3Mep CTeka (UKCHUPOBaH,
BCJIEZICTBUE YETO CTEK MOYKET MEPENOJIHUTHCS U Mbl MOKEM MOTEPATH OOBEKTHI.
B 3TOM citydae MOKHO MPEASIOKUTh MEXaHU3M YBEIMUEHUS pa3Mepa CTeKa, Bbl-
JeNsieTcsl MaMsITh MO HOBBIM BEKTOp yKaszaTeseil, OoJbllIero pasmepa, aapeca
00BEKTOB U3 CTAPOTO MACCHBA MEPENUCHIBAIOTCA B HOBBIM, CTAPBI YIAIsETCS U
B HOBBII 100aBJIsIETCS HE BMECTUBIINICS O0OBEKT.

4.1.20 Cnucku

Cnucku UrparoT BaXHYIO POJb B MporpaMMmupoBannd. [loa crimckom mo-
HUMaeTCs MHOXKECTBO OJIOKOB MaMsITH, CBA3aHHBIE Mexay coboi. [loa cBs3bio
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37IeCh TIOHUMAETCS aJpec HEKOTOPOTo 0JI0Ka, KOTOPBIN XpaHUTCS B APYTOM OJ10-
Ke. B kakmoM Olloke MOKET OpraHM30BaHa HE OIHA CBS3b, @ HEKOTOPOE WX
TIOJIMHOKECTBO.

CHUCKY UCTIONB3YIOT TOT/Ia, KOTJa pa3Mephl CII0KHBIX 00BEKTOB 3apaHee
HE OIPE/ENICHBI, 8 BBIACISITh MAKCUMAIBbHBIA (PUKCUPOBAHHBIA pa3Mep Hellele-
coobpazno. Kpome toro, cniuckamu 3(pQeKTUBHO MOKHO MPEACTABIATH pa3iny-
HBIC KJ1aCChI Tpa)OB — JEPEBBS U T.JI.

Hadnem paccMOTpeHHE OpraHU3alliH CIIHCKAa C PACCMOTPEHUsS MPOCTEH-
IUX

class Link //onuceIBaeT s1eMeHT ciucKa
{
public:
MyObject *x;
Link *next;
Link(MyObiject *o,Link *beg):x(0){ next=beg; }
~Link() { delete x; }
¥

class List //onuceiBaeT TMHENHBIN CIIUCOK
{
public:
Link *beg; //ykazarens crincka
List() { beg=NULL; } //cttucok myct
void Add(MyObject *x) { beg=new Link(x,beg); }
~List() { Link*t; while(beg!=NULL) { t=beg; beg=beg->next; delete t; }
b

class Listlterator //xmacc onmuchIBarONNii HABUTAIUIO B CIIUCKE
{

Link *iter;

public:

Listlterator(List *list) { iter=list->beg; }

void Next() { iter=iter->beg; }

void Beg() { iter=list->beg; }

int Null() { (iter==NULL)?1:0; }

MyObject& Value() ( return *iter; }

o
//Mcnionp30BaHuEe CITHCKA
class Name: public MyObiject //co3gaem kimacc 00bEKTOB 1151 XpaHEHHS IMEH
{

MyString name;

Name(char *s):MyString(s){}



234

void Show() { name.Show(); }

o
Il
void main()
{
List list;

[ICo3manue criucka
list. Add(new Name("Bacs"));
list. Add(new Name("Tlets"));
list. Add(new Name("Erop"));
//BBIBOI CIIMCKa
for(Listlterator i(list); !i.Null(); i.Next()) i.Value().Show(); //medats ciucox
HNMCH

}

BapuaHThI peanu3anum CuckKa:

1) ecim BCe AJIEMEHTHI CIIUCKA OJHOTHUITHBIC, TO MOXKHO B JJIEMEHTE Xpa-
HUTh yKazaresab Tuna void u nmpeoOpa3oBbIBaTh K 3a/JlaHHOMY THUILy SIBHO U J1a-
Jiee ucnojb3oBaTh Mexauu3M RTTI, ecau umeercs MexaHu3M HacJICIOBaHMS,

2) B DIIEMEHTE CITUCKA XPAHUTh yKa3aTeldb Ha 0a30BBIA KIACC U WUCIOJb-
30BaTh Mexanu3M RTTI nns npeoOpa3zoBaHusi K KOHKPETHOMY THUITY;

3) UCHOIB30BATh CBOW MEXaHU3M OIPEICIICHUS TUTIA,

4) WCIoNb30BaTh MEXaHU3M II1a0JIOHOB (CM. OIMCAHUE IA0JIOHOB).

4.1.21 I1a6a0HBI

B peanbHON IpakTUKE MPOrpaMMHUPOBAHMUS YAaCTO NPUXOAUTCS NEPEIU-
ChIBaTh (DYHKIIMU, U3MEHSISI B HUX TOJIBKO OINMCAHUS JAHHBIX, a AJITOPUTM IPO-
rpaMMBbl IIPU 3TOM HE U3MEHSJIICA.

Hanpumep, 11 HaX0K1€HUS MUHUMAJIbHOTO 3HAYEHUS:

int min(int a,int b) { return (a<b)?a:b; }
int abs(int a) { return (a<0)?-a:a;}

B cinyudae ecnu tun manHbIX Int 3amenuts Ha double, To TH QyHKIMM
HE0OXOMMO TepEeNrcaTh ¢ HOBBIM THIIOM JTaHHBIX M U3MCHHUTH Ha3BaHUS (DYyHK-
mii. Uto, coocTBEHHO, U nenanoch B C.

Hampumep, B stdlib onrcanst pynkmun abs u fabs. B C++ npennoxen Ho-
BbIi MEXAHWU3M T€HEpAlMU MPOrpaMM, KOTOPbIM OCHOBAaHHBIM HA HMCIOJIb30Ba-
HUM 11a010HOB. [11abioH — 3TO TEKCTOBask 3aroTOBKA MPOTPaMMBI WJTH Kjlacca,
C HEKOTOPhIMH TapameTpamu. J[Jig ToJydeHHs KOHKPETHOW MpPOTrpaMMbl HIIA
KJlacca HEOOXOJMMO YCTAaHOBUTH 3HAYEHUS MapaMeTpoB miabioHa. B oTiawuann
OT MaKpOCOB OTPEENSIEMbIX C MOMOIIbI0 #define, Ma0I0HBI YYUTHIBAIOT CHH-
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takcuc C++. ['oBopsAT Takke 0 madJioHaX KaK O IMapaMeTPU3UPOBAHHBIX THIIAX
uiu o reHeparopax. C MOMOIIBIO MIA0JIOHOB MOXKHO TMOJYYUTh OC€CUHCICHHOE
MHOXKECTBO ITOXOXKHMX JAPYT Ha Jpypra KiaccoB win (pyHkmuil. Paccmorpum
1a0JIOHBI JUTs YHKITUH.

IIa0/10HbI QPyHKUIMT
[1a6moHb! GYHKIUN OOBIBISIOTCS CIEAYIOIIUM 00pa30oM:
tamplate <crmcox mapameTpoB> <omnmcaHue QYHKIUHU C TapaMeTpaMir>.

Hampuwmep,
s Gyskiuu abs

template <class T>
T abs(T a) { return (a<0)?-a:a; };

win Uit QyHKIrA Min

template <class Temp>
Temp min(Temp a, Temp b) { return (a<b)?a:b; };

Koneuno, MoxHo0 061710 OB 00BBUTH #define

#define min( a, b) ((a<b)?a:b)
#define abs(a) ((a<0)?-a:a)

OpmHaKo MpU TAKOM OMPEICIICHHH UMESTCS CIICTYIONINE MPOOIEMBI:

1. MoeT BO3HMKHYTh CHTYallMsl CPaBHMBATh HAMpUMEP OOBEKTHI C pas-
HBIMH THUIIAMH, HaIIpuMep Char u Struct, 9To MOKET MPUBECTH K OIIHOKAM.

2. Eciu MBI 3amuiineM HeKOTOPBIM Kiacc:

class X {

public;

int min(int x, int y); //3neck OyaeT mpou3BecHa 3aMEHa Ha MaKkpoc Min,
OIIMOKa

double abs(double z); //3necy Oyaer npousBeaeHa 3ameHa Ha Mmakpoc abs,
olInoOKa

/...
}3
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Ortcrofia ciemyer, 4To MCIHOJIb30BaHUE IIA0JIOHOB SBISIETCS Haubosee
MOAXOASIINUM JJI TOJOOHBIX ciiy4yaeB. PaccMoTpuM Hcnoib30BaHue M1abI0HOB,
Ha IpUMepe

class Y
L
Inty;
public:
Y(intk){ y=k; }
int operator<(Y &t) { return (y<t.y) 1.0; }
/...
h
//Vcnionb3oBaHue 1abJI0HOB (DYHKITUH.
void main()
{
long 1=100;
long k=min(1,20) // 6yner crenepuposana pyukiusa long min(long a,long b)
Y oy(20),0y2(300);
Y k=min(oy,o0y2) // 6yner crenepupoBana ¢pyukius Y min(Y a,Y b)
by

B HEKOTOpHIX Ciydasx MCIOJIb30BaHUE MIA0JIOHA HE TMOIXOJUT, B TAKOM
Cllydae MOKHO TepeonpeaeauTh madiaoH-GpyHknuo. Hanpumep, misa mabdiiona
char * min( char*, char*)

Oynet creHepupoBaHa GyHKIIUS:

char * min(char *s1,char* s2)

{

return (s1<s2)?sl:s2;

}

Ho Ham xoTenoch HEe CpaBHUBATh aJpeca, a CPaBHUBATh JIBE CTPoku. B
ATOM clTy4dae, 3alKiChIBAIOT TEJIO HOBOW (PYHKIIUU:

char * min(char *s1,char* s2)

{

return (strcmp(sl,s2)<0)?s1:s2;

}

PaccmoTtpu erie mpumepsl 1m1abI0HOB

template <class T>
Tmin(T a, Th)
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{
return (a<b)?a:b;
b
void func(int i, char c)
{

min(i,i) ; //6ynet crenepupoBana min(int,int)

min(c,c) ; //oyner crerepupoBana min(char,char)

min(i,c) //3meck OyneT creHepupoBaHa OMMOKA, T.K. TUIBI HE COBIAIAIOT

min(c,i) //3necwy Oyaer Takke cCreHeprpoBaHa ONIMOKa, T.K. THITHI HE
COBIIAJIAIOT

}

Jlns u36exanus moAo00HON CUTYyaIlud HEOOX0AUMO Tepe]T UCII0JIb30BaHU-
eM ImabjgoHa OOBSIBUTH (PYHKIHIO ¢ MOAXOASAIIMMHU MapaMeTpaMu, Harpumep,
JUJISL CITy4asi ONMMCAHHOTO BBIIIIE:

template <class T>
Tmin(T a, T b)

{
return (a<b)?a:b;
h
int min(int,int); //00bsaBUTH QYHKITHIO U3 ITIA0I0HA
void func(int i, char c)
{
min(i,i) ; //6ynet cremepupoana min(int,int)
min(c,c) ; //oyner crenepupoBana min(char,char)
min(i,c) ; //6yner crenepupoBana min(int,int)
min(c,i) ; //6yner crenepupoBana min(int,int)

}

[HIa6J10HBI KJIACCOB

[ITabmoH Kacca MO3BOJISAET 3a7aTh MEXaHU3M I'eéHepalui MHOXKECTBA Mo-
JIOOHBIX KOHKPETHBIX KJIaCCOB. PaccMoTpum mpuMep co3iaaHus 1madioHa Kiacca
JIJISl OpTaHU3allU CTEKa.

template <class T>

class Stack {

T *stack; //mapamMeTpu3upoOBaHHbBIN yKa3aTelb 00bEKTOB
int size; //pasmep creka

intsp;  //ykasarens creka

public:

Stack() { stack=NULL; size=0; sp=0; }
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Stack(int sz) { stack=new T|[sz]; size=sz; sp=0; }
void Push(T *d);

T* Pull();

o

//O0BbsABIICHNE YICHOB (PYHKIIMI BHE KJlacca
template <class T>

void Stack<T>::Push(T *d)

{

if(top<size) stack[top++]=d;

}; //ae 3a0ynpTe Mpo TOUKY C 3amATON
template <class T>

T* Stack<T>::Pull()

{

if(top>0) return stack[--top]=d;

return NULL;

}; //He 3a0ynpTe Mpo TOUKY C 3amsTOM

//ucnonap30BaHue MabIoHa
class X { ....}; /00bsiBIIEHHE HEKOTOPOTO Kilacca
void main()
{
Stack<int> stack_i(100); //cTex 11 XpaHeHUS TCIIBIX YHCEIT
Stack<X> stackX(20); //oObsBICHHE cTEeKa IS XpaHEHUsT 00BEKTOB Kiacca X
int 1=20;
stack_i.Push(i); /momMecTuTh B CTEK 3HAUCHHUE |
stack_i.Push(10); //momectuts B cTek 10
i=stack_i.Pull(); //B3sitb u3 cteka Bepiunny(10) 1 IPUCBOUTD 3TO 3HAYCHHUE
IICPEMEHHOIA |
// AHaTIOTUYHBIE TEUCTBUS MOKHO TIPOU3BOJIUTD U JUIsl OOBEKTOB Kitacca X

}

[I1aG1a0HBI KJIACCOB MOTYT MMETh HECKOJIBKO apryMEHTOB. APIryMEHTHI
MOTYT OBITh Pa3HbIX TUIIOB U UMETh 3HAUEHUA 110 yMondanuto. Hanpumep,

tamplate <class T, class V, int size=100> class TwoVector { .....};

J1Jis1 apryMeHTOB 1a0JI0Ha, KOTOPBIC HE OMMUCHIBAIOT THUIIBI, TAKKE KaK SiZe
B TIPUBEJICHHOM BBIIIIEC TIPUMEPE 3HAYCHUS TOJDKHBI OBITh KOHCTAHTHBIMU BBIpa-
keHusiMu. Hanpumep,

constint N = 128;
int j=20;
TwoVector<int,double,N+10> X; //31ecs Bce HOpMaIbHO
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TwoVector<int,char,2*i>y; //3nech omunoOKa, | He SIBIAETCSA KOHCTAHTOM

Heo6xonumo mipu 00BsBIICHUH 11a0JI0HA KJIacca YUYUThIBATh, YTO CKOOKa-
MH CITUCKA apTyYMEHTOB SIBJISTFOTCS CHMBOJIBI «<« M «>«, YTO B HEKOTOPBIX CIIy-
JasX MOXET IMPHUBECTH K OINOKAM:

TwoVector<int,int,(x>y)?10:200)> Xxy; //3nech KpoeTcs ommoKa
Crrcok apryMeHTOB II1a0JI0HA 3aKPBIBACTCS ITEPBBIM CHMBOJIOM (K.
[[1a00HBI ¥ HaCIEIOBAHUE

[IpenmonoxuM y HAC MMEETCS HEKOTOPBIH YHUBEPCAIBHBIA CIUCOK JIJIs
XpaHEeHUs JIFOObIX 0OBEKTOB:

class UniversalList
{
public:
void insert(void *ptr);
void *peek();
//... IpyTHE YJICHBI

¢

Teneps HaM XOTEIOCH OBl UCIIOJIB30BATh 3TOT KJIACC IS OTMPEISICHHOTO
THIIA TAHHBIX, MOKHO OBIJIO ObI TOCTYMHUTH CIACAYIOIUM 00pa3oM:

class ObjList: public UniversalList {
public:
void insert(Obj *ptr) { UniversalList::insert(ptr); }
Obj *peek() { return (Obj*) UniversalList::peek(); }
//... IPyTHE YJICHBI

}

3nech Obj mMs kimacca, 0OBEKTHI KOTOPOrO OYIyT XPAaHUTHCS B CITHCKE
tuma ObjList.

JInst co3manusi crucka Ui APYrUX KJIaCCOB OOBEKTOB MPHIILIOCH 3aHOBO
HIePENUCHIBATL OMKMCAHMS Kjlacca. B 3TOM cilydae MOKHO TPEIIOKUTE MIa0I0H
CIICTYFOIIETO THIIA:

template <class T>
class List: public UniversalList {
public:
void insert(T *ptr) { UniversalList::insert(ptr); }
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T *peek() { return (T*) UniversalList::peek(); }
//... IpyTHe YJICHBI

F

TOI‘I[& MOKHO 3aIliCaThb.

List<Obj> oList; /u3 mabiioHa co3maeTcss KOHKPETHBIM Kilace 1 00bekT OList,
CIIMCOK JIJISl XpaHEHUsI sl XpaHeHHst 00beKTOB Kiacca Obj

List<Rect> rList; //u3 mabmoHa co3maeTcsi KOHKPETHBIM Kitacc B 00bekT rList,
CIIMCOK JJI XpaHEHUs 111 XpaHEeHHs 00bEKTOB Kiacca Rect.

I{pyraﬂ TCXHHKA IIPUMCHCHUA 11a0JIOHOB 3aKJIIOYACTCS B CICAYIOIICM:

tamplate <class T>

class Base {

...

private:

T buf;

/..

3

I

class MyQObiject: public Base<StrBuf>

{
...

}

3nech u3 mabiaoHa Base cozmaercs koHKpeTHbIN Kiaace Base<StrBuf> u
nanee Haciemyercs kiaccom MyODbject.

4.1.22 O6padoTKa NCKIIOYUTETbHBIX CUTYAIUI

HckintounTenbHble CUTyallud HEU30€XKHOCTh NPH CO3JaHUU OONBIIHMX
CIIOXHBIX MporpamMM. OOBIMHO TakWe CUTyallMd BO3HHMKAIOT MPU OTPAHUYEHHO-
CTH pecypcoB (Hampumep, HEXBAaTKa OMEPATUBHOW MaMsITH) WM HEUCIIPABHOCTH
HEKOTOporo obopynoBanus u 1.4. [Ipu nporpammupoBanuu 6e3 00pabOTKH HC-
KJIFOUMTEIBHBIX CUTYyalluid MporpaMMa MpOCTO «3aBUCaa» WIM BblUIETajla, MPH
ATOM HUKakou uHopmaiuu o0 omuodKe HE BbIAaBajIOCh, KpOME TOTO, MPU pa-
00Te ¢ Takol MpOrpaMMOi MOTJIa IPOU30UTU TIOTEPS JAHHBIX WUJTU JIaXe rmopya
(haiIoBOI CUCTEMBI WJIH OTJIEIBHBIX KaTasloroB U (aitnoB. B s3b1k C++ miist 06-
pabOTKH HCKITIOYUTENBHBIX CUTyallMid ObUIM BBEACHBI CIICIIUATLHBIC MEXaHM3-
MBI, KOTOpPBIE 00€CTICUNBAIOT:

1) ompenenuth 001aCTh IPOrPAMMHOIO KOJIA, T/Ie MOYKET BOSHUKHYTH MC-
KJIFOUUTEIbHAS CUTYaIINS;
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2) ONpEICIIUTh TUI CUTyaIuu (MJIM UCKIIOYCHHMS ), OTJIABUTh ¢ U 00pado-
TaTh;

3) reHepupOBaTh UCKITFOUCHUE.

1. O6macth mporpaMMHOro Kojia 3agaetcsi 0J0koMm try, CHHTaKkcuC cleay-
FOIIUH:

try
{

//0bmacTh MpOrpaMMHOTO KOJla, KOTOpasi MOKET T€HEPHUPOBATh HCKIIOUCHHE.

}

2. OnpeneneHre TUIa CreHEPUPOBAHHOTO MCKIIFOYEHUSI TTPOU3BOIUTCS C
IIOMOIIbIO omepaTopa Catch. DToT ormepaTop MOKHO 3allMChIBATh IOCICI0BA-
TEJILHO JIPYT 3a APYTroM, MOCjIe ONMrcaHus try-610Ka. CHHTaKCHC ATOTO OIepaTo-
pa CHEIYIOIIUA:

try{

//061acTh MPOTPAMMHOTO KOJIa, KOTOpasi MOXKET T€eHEPUPOBATh UCKIIIOUEHHE.
catch(Typel [objectl]) {
//oniepatopsl 00pabOTKU UCKIIOYeHus Tuna Typel
catch(Type2 [object2]) {
//omiepaTopbl 00pabOTKU UCKITFOUCHHS TYpe2
catch(Type3 [object3]) {
//oniepaTopbl 00padOTKK UCKIIIOUeHUs Type3
catch(...) {
//oniepaTopbl 00paOOTKM UCKIIIOUEHHUS JTI000TO APYTroro Tura (Win
HEU3BECTHOTO THIIA)
31ech B KBaIpaTHBIX CKOOKaX CTOST HEOOs3aTeIbHBIC MapaMeTphl, KOTO-
pbIe MOTYT W OTCYTCTBOBATH ITPH 3alKCH orepaTopa catch.
3. 'enepanus UCKIIIOYCHHS TIPOU3BOIUTCS C TIOMOIIBIO onepaTopa throw,
IIPU STOM MTPOUCXOTUT CIEAYIOIIEE:
1) TpOMCXOAUT MPEPhIBAHUE BBHITOJHEHUS IPOrPAMMBI;
2) WIeTcs MOAXOAIINI oneparop catch;
3) ecnu 00pabOTYMK HMCKIIFOYCHHS HaAMIEH, TO CTEK MporpamMmbl 0e300-
JIS3HCHHO YCTAHABJIMBAETCS HA 3TOT 00PabOTUHK;
4) ynpaBjeHHe TIepeIaloTCs Ha HalIeHHbIH 00pa0OTYNK UCKITIOYCHUS.
CunTakcuc oneparopa throw nqoctaTo4Ho mpocToi:
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throw [Beipaskenue];
[Tpumep Nel
throw tobject;

B sToM mpumepe mpoMCXOAWUT MpephIBAHHUE BBHIMOIHEHUS MPOTPAMMBI U
nepeaada o0bekTa tobject B 00pabOTUYHMK UCKITIOYCHUS, 3a/IaHHBIA B OIEPaTope
catch.

[Tpumep Ne2
throw;

B stoMm IIpUMECPC IIOKA3aHO HCIIOJB30BAHHUC OIICPATOpaA throw I TICpC-
Ja49M ITIOCJICAHCTO CI'CHCPHUPOBAHHOI'O NCKIIIOYCHUA BO BHEIIHUI OJIOK try

[Tpumep Neo3

void my_funcl() throw (TypeX, TypeY)
{

// Teno pyHKIUU

}

B »TOM mpumepe moka3aHO HCIOJIb30BaHHUE KIHOYEBOTo ciioBa throw s
yKa3aHus, KaKue HUCKIIOUYEHUS MOTYT OBITh CT€HEpUPOBAHBI BHYTPHU JaHHOU
bynkuuu. BHyTpu GyHKIIMU MOTYT OBITH CT€HEPUPOBAHBI TOJIBKO MCKIIOUEHUS
turna TypeX u TypeY. Bce ocranbHble UCKITIOUCHUS OYIyT r€eHEPUPOBATHCS KaK
unexpected (HeoXxuTaHHBIC).

[Tpumep Ned

void my_func2() throw ()
{

// Teno pyHKUMU

}

B stom cnyuae, ecnu B Tene GyHKIUU OyJeT CreHEpUPOBAHO Kakoe-Tubo
UCKJIIOYCHHE, OHO OyAeT UTHOPHUPOBAHO.

[Tpumep Ne5

B aToM mpuMepe MeHs 3HaYCHUsT TEPEMEHHOM I, MOYKHO MPOUTPATh pas-
HbIE CUTYaIMH, IPU | paBHOU 1 OyJeT CreHepupoOBaHO 11eJI0¢ UCKITIOUEHHUE U 0Y-
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JIET OCYIIECTBIICH MEPEeX0]] Ha 00pabOTUUK 1ea0ro uckitodeHus. [lpu | paBHO#
2 OyzeT creHepupoBaHo Char UCKITIOYEHHUE, M MPOU30MIET Mepexo] Ha o0padoT-
yuk Cchar wuckmoueHus. Ilpu Apyrux 3HAUEHUSX | TpPOrpaMMa BBITOJHHUT
cout<<"i ue paBHO HHM 1, HU 2"; ¥ 3aBEPILUT BBIMOJIHEHHE O€3 UCKIIOUCHHUH.

#include <iostream>

void main()
int i=2; //ycranoBka BapuaHTa jaevictBus 1 — int uckirouenue, 2 — char uc-
KJIFOUEHHE, JIP. HET UCKITFOUCHHUSI
try{
if(i==1) throw i; //reHepupyem IeI0€ UCKIIOYCHHUE
else

if(i==2) throw 'X'; //[renepupyem char uckiroueHue
cout<<"i He paBHO HM | HU 2\n"; // BBINIOJIHEHUE MPOTPAMMBI €CIIH He OymeT
UCKITIOUCHUS

}

catch(int t) /o6paboTuuk INt UCKITFOUCHUS

{

cout<<"int uckyrouenue t\n";

¥

catch(char t) //o6paboTunk char nckioueHus

{

cout<<"char uckirouenue t\n";

¥

H/xouen main
[Tpumep Neb

class TError {
int code;

}3
4.1.23 IToToOKM BBOJA/BBIBOIA

B pazgene NeX naHo omnpezaeieHHe MOTOKA, Kak MPOrpaMMHON a0cTpak-
MM, odecrneunBarouieil nepeaady JaHHbIX (MH(QOpMAMK) OT UCTOYHUKA K TIPU-
eMHUKY. VICTOYHUK NaHHBIX rmoMedeH mpedukcoM i(N) mpueMHUK — mpeduk-
com o(ut).

PaccMoTpuMm moToku i BeiBojga MH(pOpManuu (MOTOKU-TIPUEMHUKH —
stream output). nms BeIBOBI MHPOPMAIIUK B TIOTOK UCIOJIb3YETCS MEePErpyKeH-
Has ornepanus <<. JIeBbIil 00BEKT B 3TOH OIepalluy JIOHKEH OBITh THIIA OStream,
a B MPaBOl YaCTH JTOJIKEH ObITh OOBEKT MpeIHa3HAuYECHHBIN /ISl BHIBOJIA.
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B kmaccax ostream 3apanee omnpejesneHbl omnepanyu BbiBoja (<<) mJis
Bcex ocHoBHBIX THIOB C++ (char, short, int, long, char*, float, double, void*).
CpaBHuBas ¢ pyHkuueit printf MoXHO MONTYYUTh OJUH U TOT K€ PE3yJIbTaT:

intk, long L;
cout<<k<<"—"<<L;

Jliisa ykazarenei (VOid *) MOYKHO 3amucarh:

int j;
Cout<<&j;

dopMaTUpoBaHUE MOTOKOB OCYIIECTBISIETCS C IOMOIIBIO MHOXECTBa
¢raxkkoB (opMaTUPOBaHHS OINPEICICHHBIX B Kiacce 10S (0a30BbIi Kiace s
nOTOKOB). DopMaTupyroniue GraaxkKu Cieyronue:

public:
enum {
skipws, //MraHopupoBaHKE YIPABISIONIMX CHMBOJIOB BO BOJHOM ITOTOKE
left, /BrIpaBHHBaHUE 110 JIEBOW I'PAHUIIC TIPU BHIBOJC
right, //BeipaBHIBaHME TIO TIPaBO¥ TPAHUIIC TTPH BBIBOJIE
internal, //mpomycku mocie 3HaKa Wik WHAUKATOpa OCHOBAHUS
dec, //mpeoOpa3oBaHue K NECATHYHOMY MPEICTABICHHUIO
oct, //mpeoOpa3zoBaHHE K BOCbMEPHUYHOMY MPEACTABICHUIO
hex, // mpeoOpa3oBaHue K MIECCTHAAATEPUIHOMY TIPEICTABICHHIO
showbase, //moka3aTs OCHOBAHHE YKCIIA B BEIBOJHOM IIOTOKE
showpoint, //moka3are IECATUYHYIO TOYKY JJIsi BBIBOJIA C TUIABAOIICH 3arsTon
uppercase, // BBIBOJ B BEpXHEM PETUCTPE JIJIsl MIECTHAAIATEPUIHOTO
NpeCTaBICHUS
showpos, //BBIBO LIEJIOTO MOJIOKUTEIBHOTO YUCIIA CO 3HAKOM ILTIOC
scientific, /BeIBoj yKcIa M1aBaroIero popmara B SKCIIOHCHIIHAILHOM BU/IC
(E)
fixed,
unitbuf,
stdio

h
MaHunyJITopsI
[Ipocreitmmii myTh (OPMATHPOBAHUS B BHIBOJHOM MOTOKE 3TO HCIOIB30-

BaThb CIICIHAJIBHBIC (bYHKHHH HOI[O6HO orncpamnuAaM, Ha3bIBACMbIC MAHUITYJISATO-
paMu. MaHI/IHy.]'IﬂTOpBI IMPUHUMAIOT IIOTOK B KAa4YCCTBC CCBIJIKM M BO3BpPAlldIOT
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CCBIJIKY Ha OTOT KC IIOTOK. HOC—)TOMy MAHUITYJIATOPBI MOKHO BCTABJIATH B IIO-
CJIICIOBATCIBHOCTD onepaunﬁ BbIBOJA. PaCCMOTpHM IMpuMcep,

#include <iosteram.h>
#include <iomanip.h> //3aronoBokx HEOOXOAMMBIH JJI1 MAaHUITYISATOPOB

void main()

{

int i=1234, j=6789, k=10;
cout<<setw(6)<<i<<j<<k<<j;

cout<<"\n":

cout<<setw(6)<<i <<setw(6)<<j<<setw(6)<<k;

}

JIucTUHT MporpaMMBbl

_12346789106789

12346789 10

3neck MaHUIyIsATOp Setw(int W) 3amaer mmpuHy BBIBOJA IS CIIEAYFOIIE-
IO 3JIEMEHTA BBIBOJA, B HAIIEM IpuMepe 3T0 6 cuMBoJIOB. [Ipryem no ymomnda-
HUIO BBIPABHUBAHUE MPOU3BOJUTCS MO MPABOM IPAHHUIIE.

OcCHOBHBIE MAHUIYJISITOPBI IEPEUNCIIEHBI B CIEAYIONIECH Ta0IuIE:

MaHunyJasarop [eiictBue

dec YCTaHOBUTH ¢1ar mpeoOpa3oBaHus B ICCATUYHBINA (hopmar

hex YCTaHOBUTH (pyIar mpeoOpa3oBaHus B MICCTHAIIATSPUIHBIN
dbopmar

oct YCTaHOBUTH ¢iar mpeoOpa3oBaHus B BOCBMEPUUHBIN (op-
MaT

WS [Tpornyck yrpaBIIsSIFOIIMX CHMBOJIOB IPpH BBOJIe (Whitespace)

end| BCTaBUTh CUMBOJI HOBOM CTPOKH \N M OYUCTUTH MTOTOK

flush OUYHCTUTH TOTOK

setbase(int n)

npeoOpa3oBaHue B 3aJJaHHBINA TTapaMeTpoM (popmar , N mpu-
nuMmaet 3Hauenus (0,8,10,16) [Ipu n paBHOE HYJIO yCcTaHAaB-
auBaerca popmaT npeoOdpazoBaHuUs IO YMOITYAHUIO

resetiosflags(long

f)

OYMCTUTH (pJIary MpeoOpa3oBaHus ycTaHOBICHHBIC B T

setiosflags(long

f)

yYCTaHOBHTH (h1ark (popMaTUpOBaHHS yCTaHOBJICHHBIC B f

setfill(int c)

Y CcTaHOBUTH CUMBOJI 3alIOJITHECHUS C

setprecision(int

n)

YcTaHOBUTH TOYHOCTH BBIBOJIA JIJIS TIJIaBaroIiero (opmara,
N 3a/1aeT KOJUYECTBO UPP, MOCIIE 3amsTOM

setw(int n)

YcTaHOBUTD IIAPHUHY I10JIA BBIBOJIA
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BBoa

[ToTOKOBBII BBOJ MOX0X HA MOTOKOBBIM BBIBOJI, TOJBKO OMEpaIvs BBOAA
JaHHBIX TIEperpy’kaeT OMepanuio MpaBoro casura (>>). JIeBblid onepaH1 IMeeT
TUIN IStream, a cmpaBa CTOAT OOBEKTHI, ONEpaIis BBOJA JIJISI KOTOPBIX OIpe/e-
neHa. Onepaiusi BBoja ONpeJiesieHa /i1 BCEX OCHOBHBIX TUMOB C++ (cM. ome-
paIuio BHIBOJIA JIJISI OCHOBHBIX THIIOB).

[To ymomganwio Bce yrpaBisrolue cuMBOJIBI (Whitespace — mpoOersl,
MIEPEBOJI CTPOKH, TAOYIISIITUS U TIp.) IPOITyCKaroTcs. PaccmMoTpuMm mpumep,

int x;
double z;
Cin>>X>>Z; //BBOJI 3HAUEHUHN IS IIEPEMEHHBIX X U Z

Korga OyneT BBIOIHATHCS OMEpaTop BBOJAA, MPOrpaMMa MPOMYCTUT BCE
YIPaBJISIONINE CUMBOJIBI, 3aTEM MPOYUTAET 3HAYCHUE IS |, 3aT€M OIAThH IMPO-
MyCTUT YIPABJISIOIINE CUMBOJIBI U IPOYUTAET 3HAUEHUE ISl IEPEMEHHOH Z.

Jlns tuna char Taxkke OyAayT IpOIMyCKaThCs YIPABIIAIONUINE CUMBOJIBL. J{iist
BBOJIa CTPOK CHMBOJIOB MOKHO SIBHO YKa3bIBaTh pa3Mep BBOJIMMOW CTPOKH,
Harpumep,

char str[SIZE];
cin.width(sizeof(str));
cin>>width;

IToToxoBBINM BBOII/BLIBOI[ AJIA KJIAaCCOB OIPEACJICHHBIX
MmoJIb30BaTej1€M

[ToTOKOBBIV BBOJ M BBIBOJ JJISl KJIACCOB CO3/IAETCS C IOMOIIBIO TIEPETPY3-
KM COOTBETCTBYIOIIMX OTepalnuid BBoja (>>) u BeiBoja (<<). PaccmoTpum mpu-
Mmep,

#include <iostream.h>

class X
L
int size;
double val;
char name[20];
public:
X() { size=0; val=0.; name=NULL; }
friend istream operator>>(istream& stream, X& X);
friend ostream operator<<(ostreamé& stream, X& X);
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// npyTHe YjIeHbl
//onipenienienre onepalyy BeIBOIA JIJIs Kitacca X

ostream operator<<(ostream& stream, X& X)

stream<<" size="<<x.size<<" val="<<x.val<<" nhame="<<x.name<<"\n";
return stream;
/lonpenenenne onepanuy BBOIA

istream operator>>(istream& stream, X& X)
stream>>Xx.size>>x.val>>name;

return stream;
//mpuMep UCTOIB30BAHUS
void main()

X test;

inti;

cin>>i>>test; //BBOJ MepeMeHHOM |, 3aTeM BBOJI 3HAYCHHI 00bekTa test
cout<<test; //BeiBog 00OBekTa test

}

IIpocroii ¢aiisioBbIii BBOA/BBIBOI

Jlns ¢aittoBoro BhIBOJA HCIONB3yeTcs Kiaace Ofstream, koropslii Haclie-
JyeT cBoMcTBa kiacca ostream. [lnst (aitioBoro BBOJA MCIOIB3YETCSl KJacc
ifstream, koTopbIii B CBOIO OUepe/Ib HACICIYIOT CBOMCTBa Kiacca istream. Kiac-
Chbl (DailJIOBBIX MMOTOKOB TaKXKe COJEPKAT KOHCTPYKTOPHI JUIsl co3/1anust (aitios
U yrpaBjeHueM (aitioBoro BBoja/BeiBoja. st paboTel ¢ (aitioBbIMU TOTOKA-
MH HEOOXO0IMMO BKJIFOUMTH 3ar0JIOBOYHBIN (haitn fstream.h

PaccmoTpum npocreimmii npuMep KonupoBaHus (haisios.

#include <fstream.h>

void main()

{

char ch;

ifstream src(*'ucxomprii.txt"); //oTkpbiTHE (haiina A1 BBOIA U3 HETO
MIPOU3BOJIUTCS B / //KOHCTPYKTOPE

ofstream dst("komus.txt"); //oTkpbiTHE (aiiaa 1yt BBIBOJA B HETO MPOU3BOIUTCS
B/ //KOHCTPYKTOpE

if(src==NULL) { cout<<"Ormmmbka npu oTKpbITHH HcxoaHoro daima\n”; exit(0);

}
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if(dst==NULL) { cout<<"OrmmbOka rpu oTkpsiTuu Komuu paitna\n”; exit(0); }
while(dst && src.get(ch)) //atenne cumBoa u3 (aiina Src

dst.put(ch) //3amuce cumBoga B dst
//3akppiTHE (aI0B IPOU3BOAUTCS B JECTPYKTOPAX

}
[Tpumep Ne2

#include <fstream.h>
void main()
{
int vect[5]={ 2, 4, 55, 100, 60 };
int num=20;
double x[3]={ 10.5, 100.567, 0.003 };
ofstream report("otuet.txt"); //oTkpeiTHE (aiina I BEIBOJA B HETO B TEKCTO-
BOU MOJIE
if(report==NULL) { cout<<"OmmnOka npu oTKpsITUH Paitma\n"; }
else
{
report<<"Otuyet Ne"<<num<<"\n";
report<<"Bekrop\n";
for(int i=0; i<5; i++) report<<vect[i]<<" ";
report<<™\n";
report<<"Ywmcna c miaBaroiicii 3amsaroi\n";
for(int i=0; i1<3; i++) report<<x[i]<<" ™;
report<<"\n";
report<<"Bce!!\n";
¥

//3akpbITHE (PailIoB IPOU3BOAUTCS B AECTPYKTOPAX

}
[Tpumep Ne3

Yrenue uucimoBoro maccuBa tumna double m3 tecroBoro daiina, mepBoe
9HCIIO0 B OTOM (paiijie 1esioe ¥ MOKa3bIBaeT PeajbHBIN pa3Mep MacchBa YHCEN,
3anuvcaHHbIid B 3TOM (aiine. Hanpumep,

5

556.6 7.7 8.8 9.9

Nwms sToro ¢aiina "gucna.txt"
#include <fstream.h>

void main()

{
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int size;
double *x;
ifstream src("umcna.txt"); /oTkpeiTHE (haiina ;s BBOJA U3 HETO YHCE
if(src==NULL) { cout<<"OmmOka npu OTKPBITUU UCXOHOTO aitma\n"; }
else
{
src>>size; //urenue pazmepa MaccuBa
cout<<size<<"\n"; //BpIBOJI Ha SKpaH
x=new double[size]; //pacnpeneiienne mamMsTH IO MacCUB
for(int i=0; i<size; i++) src>>X[i]; //aTeHne 3meMeHTOB MaccHBa
for(int i=0; i<size; i++) cout<<x[i]<<"\n"; //BBIBOJ 371IeMEHTHI MacCHBa Ha
TEPMHUHAT
delete []x;
//3aKkpbITHE (PailioB MPOU3BOJUTCS B JECTPYKTOPaX

k
}

[Ipu BBIMOTHEHUU TpOrpaMMbl ¢ yueToMm (Qaitna "yucna.txt", Ha skpane
Oyner

3)

5.5
6.6
7.7
8.8
9.9

[Tpumep Ned

Urenne u BBIBOJ T€CTOBOTO (haiina Ha TepMmuHai. Vcnonp3ytores cremy-
IOIIHE YWICHBI-()YHKITUU:

istream& getline(char *str, int MaxSize,char cDelim="\n") — utcHme
CTPOKH CUMBOJIOB M3 (haitna 10 pazaenutens cDelim. ITo ymomuanuio cDelim —
NIEPEBO/] CTPOKH.

int eof() — dyHKIMsA YeH, onpenensionias KoHer ¢aiina; Bo3pparaer 1,
€CJIM JOCTUTHYT KOoHell ¢aiina. B nmpotuBHOM citydae 0.

istream& get(char& ch) — BBoa cumBoIa U3 MOTOKA.

#define MAXSIZE 200 //makcumanbHbIi pazmep
void ShowTxtFile(char *NameFile)

{

char ch="\0";

int key=1;
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char sfIMAXSIZE];

ifstream src(NameFile); //otkpeiTre (dhaiina 115 BBOA U3 HETO
if(src==NULL) { cout<<"OmmOka npu OTKPBITUH UCXOHOTO (aitma\n"; }
while(key) //BeiBoauTh moKa Key He paBeH HYIIO

{

for(int i=0; 1<24; i++) //BeIBecTH Ha 3KpaH 24 CTPOKU WJIH MEHBIIIC

{

src.getline(s,MAXSIZE); //autats TeKylIyI0 CTPOKY U3 (aiiia

cout<<s<<"\n"; //BeIBecTH CTPOKY Ha TEPMHUHAI

if(src.eof()) { key=0; break;} //ecim xonern daiina, To key=0; BbIX01 U3 MPO-
cMmoTpa (Qaiina

by

cin.get(ch); //oxunanue peakiuu noab30BaTENs], BBOJ CUMBOJIA

¥

//3akpbITHE PailioB MPOU3BOAUTCS B AECTPYKTOPAX

}

KoHCTpyKTOpBI MO3BOJSAIOT OOBSABIATH (PAilIOBBIM MOTOK O€3 yKazaHUA
uMeHu ¢aiina. [lo3zxe MOXHO CBsA3aTh ¢ OOBABICHHBIM (DalJIOBBIM MOTOKOM
KOHKpeTHbIN (aiin. Hanpumep,

ostream outfile;

outfile.open("Tlnarexu"); //OTKpBITH (aiii

//obpaboTka (aiina

output.close(); //3akpeITh (aiin

//npyrue onepanun

output.open("Csoaku'"); //mepencmoib3oBanue (HanIoBOro MoToKa
/...

output.close();

/...

Pexxumbl padoThI ¢ paiaaMu

[Ipu oTkpbITUH (ailia MOXKHO SIBHO yKa3aTh PEKUM padoOThHI ¢ (ailyiom .
Hwxe nmepedncieHsl 3TH PEKUMBI:

Mopa JeiicTrBue
10S::app Pasperniaer qonuceiBaTh JaHHBIE B YK€ CYIIECTBYIOMIMN (aiin
10s::ate YcraHaBiauBaeT ykazarelb B KOHell (aitna
10s::in OTKpbITh (aiin 11t BBoAa uHpopMaruu u3 Hero (ifstream mo
YMOJTYAHUIO)
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Moaa JeucrBue

10s::out OTKphITh (aiin g BeiBoAa B Hero wHpopmaruu (ofstream
110 YMOJTYaHHUIO)

10s::binary OTKpBITh (ailsl B JBOMYHOU MOJIE

l0s::nocreate OTkpbIBaeT, eciau (ailyi CyIecTByeT, B MPOTHUBHOM CIIy4ae
omuoka

10s::trunc OuncTuTh (aiii, ecim CymecTByeT

i0s::noreplace | OTkpwITh, ecim (haisl He CYIIECTBYET

Jis pa®oThl ¢ (paisIOBBIMU OTOKAMHU CYHIECTBYET JIBE MOJBI: TEKCTOBAS
U ABoM4Has. TekcToBas MOJA YCTAHABIIMBAETCS MO YMOJIYAHUIO, €CIIA SBHO HE
ykasaH (ar 10S::binary (nqBowdunas mona). M o3Havaer, 4to B Qaiiine XpaHATcs
CTPOKH CMMBOJIOB U COOTBETCTBCHHO MO’KHO MCIIOJIb30BaTh OIICpALlUU ~>> U <<,
B nBonuHOI MOJE JaHHBIE XPAHATCS B IBOMYHOM BHJIE, T.K. OHU MPEICTABIECHBI
B ONEpaTHUBHON mamsTu. Bce mpuBeneHHbIE BbINIE NPUMEPHI IEMOHCTPUPYIOT
paborty ¢ daitnamu B TecToBoi Moje. PaccmoTpum paboty ¢ aitiiamu B 1BOMY-
HOI Moje. JJ1 3TOro pacCMOTPUM HEKOTOPBIE BaXKHbIE WICHBI-()YHKIIMH:

void open(const char *name, int mode,int prot=filebuf::openprot);

Ota QyHKIUs OTKphIBaeT (aitsi ¢ uMeHeM Name, ¢ 3aJlaHHOi MOIoM, Prot-
crienupuKaIus 3aiuThl, MOXXHO HE YCTaHABIUBATb.

void close() ;
Ota QyHKIMS 3aKpbIBaET (HalJIOBBIA MOTOK.
int good();

Ota QyHKIUS BO3BpalllaeT HE HYJIEBOE 3HAUYCHUE, €CIIM HET OIIMOOK B I0-
TOKOBBIX ONEPaLUsIX

int fail();

Ota (QyHKIMS BO3BpaIlaeT HEHYJICBOE 3HAUCHHE, €CITM B IMIOTOKOBBIX OIlC-
panusax UMeecs OIMoKa

int eof();

Ota ¢QyHKIUS BO3BpaIlaeT HEHYJEBOEC 3HAYCHHE, €CIM B MOTOK JOCTHUT
KOHIIa (aiina

ostream& write(const char*, int n);
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ostream& write(const signed char*, int n);
ostream& write(const unsigned char*, int n);

Otu GyHKUMM BCTaBISIOT B MOTOK IOCJENOBATEIBLHOCTh OaT, ajpec
Hayasia 3a7laH B NIEPBOM MapameTpe, KOJUYEeCTBO OalT 3aliCH YKa3bIBaeTCs BO
BTOPOM HapameTpe. 3aluch OCYIIECTBISIETCA OTHOCTUTEIBHO TEKYLIEro MOJIO-
KeHus ykazatens ¢aina. [Ipy BBITTOHEHHH OTepaluu yKaszarelnb (aiina mepe-
MEIIAeTCs Ha 3alMCaHHOE KOJIMYECTBO OailT.

istream& read(char*, int);
istream& read(signed char*, int);
istream& read(unsigned char*, int);

Oty GYyHKIUUA YUTAIOT U3 TOTOKA TMOCJIE0BATEIBLHOCTh 0alT, aapec Oy-
depa, Kyaa OyAeT 3arucana mocjaea0BaTeIbHOCH OAlT B EPBOM IapameTpe, KO-
JMYECTBO OANT YTEHUS YKa3bIBAETCS BO BTOPOM MapameTpe. UTeHne ocyliecTB-
JISIETCS. OTHOCTUTENBFHO TEKYIEro IMOJOXKeHUs ykazatens (aitna. [Ipu urenun
yKazaTelb (paityia nepeMeniaeTcsi Ha MpOYMTaHHOE KOJMYECTBO OaMlT.

long tellg();

Ota (pyHKIMS ONpeAeseT TeKyllee 3HaUeHne yKasaress (aiiia.

istream& seekg(streampos pos);
istream& seekg(streamoff offset, seek dir dir);

Oty QyHKIMU TepeMenalT yka3areib (aitna. B nmepBom cinydae QpyHK-
s seekg mepemeriaercst B abOCTIOTHYIO MO3UIM0. Thm Strreampos moxox Ha
tun long.

Bo Bropom cayuae, Offset 3amaer OTHOCHTEIbHOE 3HAYEHHE HMOIKET
UMETh OTPHUIIATEIbHOEC WJIH MOJIOKUTENbHOE 3HaueHue. A dir 3agaeT Touky OT-
cuera:

10S::beg — oT Hayana (aiiiaa

10S::CUr — OT TEKYIIETO MOJIOXKCHHUS yKa3aTels

10s::end — oT KoHIIa (haiiia.

streamoff 3amaet Tum long. (onpenen kak typedef long streamoff)

Paccmotpum mpumepsl
[Tpumep Nel. Co3znanue daiina v 3aUCh B HETO MaTPHUIIHI.

#include <iostream.h>
#include <fstream.h>
#include <stdlib.h>
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void main()

{

double x[3][2] = { 10., 20., 30., 0.1, 0.2, 0.3 }; /00bsIBIICHE MATPHUIIBI
fstream file; //00bsBUTH (haliIOBBII MOTOK

char name[10]="matrix XX"; /[umst maTpuisl

int m=3, n=2; //pa3mepHocTi MaTpuIIbI
file.open("marix.dat",ios::out|ios::binary); //oTkpbITh (aitToBBI TOTOK Ha
3aIUCh

if(file.fail()) //ecnu ommbKa TO BBIXO.T

{

cout<<"error open\n"; exit(0);
b
file.write(name,10); //mucate 10 GaiT rms
file.write((char*)&m,sizeof(int)); //mucate M
file.write((char*)&n,sizeof(int)); //mucats n
for(int i=0; i<m; i++)
for(int j=0; j<n; j++)
{
file.write((char*)&x([i][j],sizeof(double)); //mocnenoBarensHO MUcaTh 3HAYCHUE
JJIEMCHTOB

¥

file.close();//3axpeiTh (aiinoBerit motok . daitn ¢ MaTpuiieit co3aax

}

[Tpumep No2. IlporpamMmma uTeHus MaTpHIlbl U3 (aiiyia , CO31aHHOTO TIPO-
rpaMMOW U3 MPEABIIYLIEr0 IPpUMepa

#include <iostream.h>

#include <fstream.h>

#include <stdlib.h>

void main()

{
double x;
fstream file;
char name[10];
intm, n;

//OTKPBITH (halIOBBIN MOTOK JJISI YTCHUST KaK JBOUYHBIM
file.open("marix.dat",ios::inlios::binary);
if(file.fail())

{

cout<<"error open\n"; exit(0);

}

file.read(name,10); //aurars 10 GaiiT nms
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file.read((char*)&m,sizeof(int)); //aurate M
file.read((char*)&n,sizeof(int)); //aurats n
cout<<name<<"["<<m<<"]["<<n<<"]\n";

for(int i=0; i<n; i++)

{

for(int j=0; j<m; j++)

{

file.read((char*)&x,sizeof(double)); //aurtath 3eMeHT MaTpHIBI U3 (aiiia
cout<<x<<" '

k

cout<<"\n":
¥
file.close();
cin>>n;

}

ITpumep Neo3

[Tpumep npocTeiiiieii nporpaMmbl BeieHUs 0a3bl TaHHBIX.

B stom mpumepe umeetcst kimacc MRecord, koTopslit siBisieTcs 6a30BBIM
JUIA KJ1aCCOB 3aIliCEN.

Knacc MBase onuckiBaeT GpyHKIuu 11si padboThl ¢ 0a3oi nanHbix. Kiace
MHeader onmchiBaeT 3aro0BoK 0a3bl 1 OCHOBHbBIE (DYHKIIUU JJIsl paOOTHI C HUM.

CrpykTypa 6a3bl JaHHBIX CIEIYIOLIAs: 3ar0JI0BOK M MOCJIEI0BATEIbHOCTh
3anuceil. 3aroyloBOK (PMKCUPOBAHHHOM JITMHHBI M XPAHUT TUN (pailyia, Ha3BaHUE
OpraHu3aliy, BEpCUI0, KOJIMYECTBO 3amuceil B O6a3e u np. 3amucu B 0a3e mpo-
HyMEpOBaHkbI, NiepBas 3anuck numeeT Homep 0, BTopast 1 u T.4. DT HOMEpa MOX-
HO Ha3BaTh MHJEKCAMM WJIM aJpecamH 3amuced. 3amuch NpeAcTaBieT coOoi
CTPOKY B Ta0iuIle (CMOTPHU OpraHU3aIMIO PENIALMOHHBIX 0a3 naHHbIX). Kokpert-
HBIA BHJI 3aIIMCH CO3JaeTCs HacaeaoBaHueM Oa3oBoro kiaacca MRecord, nanpu-
Mep,

MPersonalRecord: public MRecord
{
//oniicaHue CTPOKHU TaOIUIbI
char surname[20];
char name[20];
int  sex;
double weight;
/l...npyrue 4ieHbI-TaHHbIC
public:
int Size() { return sizeof(MPersonalRecord); }
//..ipyTHUe 4neHbl-PyHKITUN

}
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B03HO OTMETHTB, YTO OMHMCAHUE 3aMKCU HE JOJDKHO COICPKATh JUHAMU-
YEeCKHX JICMEHTOB (yKa3areyei), 4To CYIIIeCTBEHHO BiuseT Ha Sizeof.

PaccmTpuM ocHoBHBIE (hyHKITMHN Kitacca MBase:

Create(name,sizerecord) — co3gath 0a3y JaHHBIX, yKa3aTh UMs U pa3Mep
3aITUCH, TIPU ATOM (PYHKIIUS co3aaeT (ail v 3alKuChIBACT Ty/a 3aroj0BOK.

Open(name) — oTKpHITH 0a3y JaHHBIX C UMEHEM Name, Tpu 3ToM (yHK-
ITMST YUTACT 3ar0JIOBOK U3 U3 aiina.

Close() — 3akpbITh 0a3y JaHHBIX, IPU 3TOM TPOU3BOJUTCS IEPE3aAIKCh
3aroJioBka 0assl.

Add(record) — noOwiBaTh 3amuch B 0a3y, 3amuch JT00ABIIAETCS B KOHEI]
0a3bl JaHHBIX

Read(index,record) — uuTaTh HO HOMEPY 3aIKCh U3 Oa3bI

Rewrite(index,record) — mepenucath COACPKUMOE 3alUCH C HOMEPOM
index B 0a3e maHHBIX

Delete(index) — ynmanuTh 3amuch JOTHYECKH, YCTAHOBUTH 3HAUCHHE Oaii-
Ta yIaJCHHUS.

Undelete(index) — oTmeHuTh yaaneHue

Heap(record) — mpousBectu pu3nueckoe yaaieHUE yIalICHHBIX 3aluceit
u3 0asbl.

B mporpamme ucnonezyercst pynknus access(filename,flags) onmcannas
B 10.h

Ota QpyHKIMS o0ecreunBaeT MPOBEPKY JOCTYyMA K (ailiy.

#include <iostream.h> //HeoOxo0MMBIE 3ar0JIOBOYHBIC (DAKITBI
#include <fstream.h>
#include <io.h>
#include <mem.h>
#include <string.h>
#define SIZETYPEBASE 10
#define SIZEORG 80
#define SIZEVER 30
TN
class MRecord //6a30BblIii ki1acc onucanus 3amucu(CTPOKU TAOIHIIbI)
{
public:
enum { ActualRecord, /3anuce HopmaibHas
DeleteRecord //3anuch ynanennas
o
char isDelete; //6aiiT norudeckoro ynajaeHus 3alMcH U3 0a3bl
virtual long Size(){ return sizeof(MRecord);} //pa3mep 3anucu B Gaiitax
MRecord() { isDelete=ActualRecord; } //HopmasbHast 3amuch
MRecord(char ch) { isDelete=DeleteRecord; } //ynancunas 3amuch
virtual void Show() { cout<<isDelete; }
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}

T

class MHeader //onmcanue 3arojioBka 0a3bl JaHHBIX

{

public:

char TypeBase[SIZETYPEBASE]; //xBamuBukarop 6a3bl
char Organization[SIZEORG]; //opranuzanus

char Version[SIZEVERY], I/Bepcus

long SizeBase; Illpasmep Bcer (aiina

long SizeRecord, Ilpa3mep 3amucu

long TotalRecord; //xomadecTBp 3anmcei

long TotalDeleteRecord; //KOMMYECTBO yIaJICHHBIX JJOTHYECKH 3arucei
public:

MHeader() { TypeBase[0]=Organization[0]=Version[0]="\0’;
SizeBase=SizeRecord=TotalRecord=TotalDeleteRecord=0;

}

void Set(long szRecord)//Y craHOBUTB 3HAUEHUS ISl 3ar0JIOBKA
{
memset(this,0,sizeof(MHeader)); //TakuMu onepanusiMu mojib30BaThCsl HAJO
OCTOPOKHO!
SizeRecord=szRecord; //yCTaHOBUTH JUIMHY 3aIHCH
SizeBase=sizeof(MHeader);  //onpenenuTs pa3mep 3arojioBka
TotalRecord=0; //Bcero 3anucei 0
TotalDeleteRecord=0; //lynaneHHbIX 3amucei 0
strecpy(TypeBase,"MBase"); //yCTaHOBUTD THIT Oa3bI
strcpy(Organization,"Bobalnternational™); //ycranoBuTh UMs Biaaeblia
strcpy(Version,"Version v007"); //Bepcust mporpamMmbl
¥
void Show() {
cout<<Organization<<"\n"<<Version<<"\n"<<SizeRecord<<"\n";}
void ReadHeader(fstream& BaseHandle) //auTath 3aroiaoBok
{
BaseHandle.seekg(OL,10s::beg);  //yctanHoBUTH yka3areinb (paiiia B HauajIo
BaseHandle.read((char*)this,sizeof(MHeader)); //untath 3aronoBok

}

void WriteHeader(fstream& BaseHandle) //mucats 3arooBok B daiin

{
BaseHandle.seekg(OL,ios::beg);  //yctaHOBUTH yKka3arenb (haiiina B Ha4aiIo
BaseHandle.write((char*)this,sizeof(MHeader)); //3anucats 3aronoBok

, k
T

/] knacc 6a3bl TAaHHBIX
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I
class MBase: public MHeader
{
char BaseName[120]; //ums ¢aiina
long RecordNumber; //Homep npoYHUTaHHOM 3aIIUCH
fstream Handle; //meckpunrop daiina
public:
MBase():MHeader(){;}
MBase(char *name);
void Create(char *Name, long size_rec); //co3nats 6a3y

void Open(char *Name); /loTKpBITH a3y

void Close(); /[3axpbITh Oa3zy

void Read(long num, MRecord& rec);  //aurtaTh 3amuch

void Add(MRecord &rec); //m0GaBUTh 3aMMCh B KOHEIT (haiia
void Rewrite(long num, MRecord& rec); //mepenucaTh 3anuch

void Delete(long num); /lynanuth 3anuch

void UnDelete(long num); //BOCTAaHOBUTH YJIAJICHHYIO 3aIHCh
void Heap(MRecord& rec); //c6opka mycopa

int Exits() { return(FileExists(BaseName)); }//6a3a cymectByet?
private:
int FileExists(char *filename) //onpeaenuts cymecrBoBanue aiiiaa
{
return (access(filename, 0) == 0);
}
o
I
MBase::MBase(char *name) //kouacTpykTOp 6a3bl ik OTKPBHITHS

{

if(FileExists(name)) //ecau daiin cymecTByer

{

/l

Handle.open(name,ios::in|ios::out|ios::binary); //oTkpeITh
ReadHeader(Handle); //autaTth 3aronoBok
strcpy(BaseName,name); //coxpaHuTh uMs Oa3bl

¥

else://Error

}

void MBase::Open(char *name) //oniepaniust OTKpBITH (aiin

{

if(FileExists(name)) //eciu daiin cymiecTByer

{
I

Handle.open(name,ios::in|ios::out|ios::binary); //oTkpsiTh
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if(Handle==NULL) ; //error
ReadHeader(Handle); //auTaTh 3aronoBok
strcpy(BaseName,name); //coxpaHuTh uMs Oa3bl

¥

else ; /lerror

}

i

void MBase::Create(char *name, //ums 6a3bl JTaHHBIX
long size_rec //mnuHHa 3anucu

)
{
if(FileExists(name)) ; //Error
else
{

Handle.open(name,ios::out|ios::injios::binary);

if(Handle==NULL); //Error

else

{
Set(size rec); //ycTaHOBUTH 3HAYEHUS JIJIsl 3aTOJIOBKA
WriteHeader(Handle); //3ammcaTh 3aroioBok
strcpy(BaseName,name); //coxpaHuTh umMsi 6a3bl

k
k

¥
M

void MBase::Close() //3akpbiTh 6a3y

{
if(Handle!'=NULL)

{
WriteHeader(Handle); //3amucath 3aroiaoBok
Handle.close();  //3akpbiTh aiin

}

by
i

void MBase::Add(MRecord &rec) //no6aBTh 3anuch B KoHell ¢aiina

{
if(Handle!=NULL)

{

TotalRecord++; //yBennuuTh KOJTUUECTBO 3aMUCEH
Handle.seekg(0L,i0s::end); //ykaa3tens (aitna neaqBuHyTh B KOHeI (aiina
Handle.write((char*)&rec,(int)SizeRecord); //qo6aButs 3amuch

}
}
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i
void MBase::Read(long num, MRecord& rec) //autath 3amuch ¢ HoMepoM NUM
u3 0azbl

{
if(Handle!=NULL)

{

/lykazatens ¢aiia mepeIBUHyTh B HAYaJI0 YKa3aHHOW B NUM 3aIHCH
Handle.seekg((long)sizeof(MHeader)+num*SizeRecord,ios::beg);
Handle.read((char*)&rec,(int)SizeRecord); //autats 3anuch

}

¥
i

void MBase::Rewrite(long num,MRecord &rec) //3amenuTs 3amuch B 0a3e ¢
HOMEpOM NUM

{
if(Handle!=NULL)

{
/lykazarens ¢aiia nepeBUHYTh B HAYaJI0 YKa3aHHOW B NUM 3a1KCH
Handle.seekg(sizeof(MHeader)+num*SizeRecord,ios::beg);

//3aMEeHUTH aluCh Ha HOBOE 3HAYCHHUE
Handle.write((char*)&rec,(int)SizeRecord);

by

by

I

void MBase::Delete(long num)

{

if(Handle!=NULL) //nornyeckoe ynanenue 3amnucu B 0aze
{

MRecord del('*"); //6aiiT ¢ OTMETKOH yaaneHUsI
MRecord cur;
Handle.seekg((long)sizeof(MHeader)+num*SizeRecord,ios::beg);
Handle.read((char*)&cur,sizeof(MRecord)); //mpounTtats OaHT JTOrHYECKOTO
yIaaeHus
if(cur.isDelete!=MRecord::DeleteRecord) //ecnu 3Ta 3anuck yxe He ynajieHa
{
Handle.seekg(-(long)sizeof(MRecord),ios::cur); //BepHyTh B HCXOIHYIO
ITO3UIINTIO
Handle.write((char*)&del,sizeof(MRecord)); //3anucats 6aiT ynaaeHus

TotalRecord--; //KONTMYECTBO 3aMKCeil YMEHBIIUTh
TotalDeleteRecord++; //KONUYECTBO YJAJICHHBIX 3aMUCCH YBETHUUTh

}



260

i
void MBase::UnDelete(long num) //pyHKIHsI BOCTAHOBIECHUS JIOTUYECKH
yaJeHHON 3aIicu

{
if(Handle!'=NULL)

{
MRecord undel, cur;
Handle.seekg((long)sizeof(MHeader)+num*SizeRecord,ios::beg);
Handle.read((char*)&cur,sizeof(MRecord)); //uurars Gaiit
if(cur.isDelete==MRecord::DeleteRecord) //ecau 3ta 3muck ynaneHa
{
Handle.seekg(-(long)sizeof(MRecord),ios::cur);
Handle.write((char*)&undel,sizeof(MRecord)); //mucats 6aiiT acTyaabHOCTH

TotalRecord++; //KONMYECTBO 3alUCEN YBEIUYHUTD
TotalDeleteRecord--; //KOTMYECTBO YIAJICHHBIX 3aiCcell YMEHBIIUTh
Il

void MBase::Heap(MRecord& rec) //coopka mycopa- pusnueckoe yaaaeHue
3anucen
{
MBase tmp;
tmp.Create("###Mbase.tmp",SizeRecord); //co3nats BpeMeHHy10 06a3y
long n=TotalRecord+TotalDeleteRecord; //onpenenuts 0611ee KOTUIECTBO B
cTapoi 6aze
for(long i=0; 1<n; i++) //mpocMOTp Bcex 3amuceit crapoit 0as3bl
{
Read(i,rec); //autars 3anuch
if(rec.isDelete==MRecord::ActualRecord) //3anuce akTyanbHa
tmp.Add(rec); /mo6aBuUTH B HOBYIO
b

tmp.Close(); //3aKpbITh HOBYIO

Close(); //3akpbIUT cTapyO

//unlink(BaseName); /Y nanenue crapoii 0a3bl
rename(BaseName,"OIld"); /mepeumeHoBath cTapyto 06a3y
rename("###Mbase.tmp",BaseName); //meperiMeHOBaTh HOBYIO
Open(BaseName); //oTKpbITb OOHOBIIEHHYIO CO CTapbIM UMEHEM !

}
M

class MRecordBook: public MRecord //co3zmaem onmcanue 3amucu aiist 6a3ul
XpaHEHUS 3aMUCEN O KHUTaX

{
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public:

char Book[140]; //na3zBanue

char Author[60]; //aBTop

char Year[20]; //rox uzmanus

char SizePage[20]; //xonnuecTBO CTpaHMUII

char Total[10]; //mmeeTcs B HaauMUHMK

virtual void Show() { cout<<"Show\n"; cout<<Book<<" "<<Author<<"
"<<Year<<" "<<SizePage<<""; }

long Size() { return sizeof(MRecordBook); } //pa3smep 3amucu
MRecordBook() {

memset(Book,0,sizeof(Book));
memset(Author,0,sizeof(Author));
memset(Year,0,sizeof(Year));
memset(SizePage,0,sizeof(SizePage));
memset(Total,0,sizeof(Total));

¥
MRecordBook(char* B,char*A,char *Y,char* SP,char* T)

{

memset(Book,0,sizeof(Book));

memset(Author,0,sizeof(Author));

memset(Year,0,sizeof(Year));

memset(SizePage,0,sizeof(SizePage));

memset(Total,0,sizeof(Total));

strcpy(Book,B);

strcpy(Author,A);

strcpy(Year,Y);

strcpy(SizePage,SP);

strcpy(Total,T);

}
b
//mpuMep UCTIIOJIb30BaHMS Oa3bl
void main()
{

MRecordBook rec;

//Onmcanne 3anucen

MRecordBook recO("Kak pactuts kamycry","3asm","1950","200","100");
MRecordBook rec1("Kak rorouts 3aiirie","Bonk","1960","350","300");
MRecordBook rec2("Kak o6mansiBaTh Boakos","JIuca","1970","125","10");
MRecordBook rec3("Kak 3amonbars Bcex"," Iaren","1980","400","1");
MRecordBook rec4("Ecnu uenryrcs nanku...","Exux","1985","201","5");
MRecordBook rec5("IIponaxa Henpmwxkumoctu"," Yurka","1987","125","0");
MRecordBook rec6("Kak
3akirovaTbaorosopa”,"Menseas","1961","112","11");
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MRecordBook rec7("Csip. [Ipon3BoactBo u
notpebnenue","Bopona","1890","125","3");

MRecordBook rec8("Kak Hocuts ouku","Mapteimka","1950","125","8");
MRecordBook rec9("Kak nanucarts reneparop","Kpyunnuna","1950","125","8");

MBase Books;

Books.Create("MyBooks" rec.Size()); //coznats 6a3y
//mo6aBuTH 3amucH B 06azy

Books.Add(rec0);

Books.Add(recl);

Books.Add(rec2);

Books.Add(rec3);

Books.Add(rec4);

Books.Add(rec5);

Books.Close(); //3akpwiTh 0a3y

Books.Open("MyBooks"); //0OTKpBITE CyIIECTBYIOITYIO 0a3y
//BBIBOI Oa3bl JAHHBIX
for(int i=0; i<Books.TotalRecord; i++)
{
Books.Read(i,rec);
rec.Show();

}

//m100aBUTH €ellle ABE 3aIIHUCH
Books.Add(rec6);
Books.Add(rec7);
//ynanuth 3anucu cHomepom 1 u 2
Books.Delete(1);
Books.Delete(2);
//cbopka mycopa (hu3udeckoe yaajacHue 3anucei u3 6a3sl )
{

MRecordBook rec;

Books.Heap(rec);
}
//BBIBOI BCEX 3amuceii U3 0a3bl
for(int i=0; i<Books.TotalRecord; i++)
{

Books.Read(i,rec);

rec.Show();

}

Books.Close(); //3akpbITh 6a3y JaHHBIX

}
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OnucaHHbIN BbIIIE IPUMED SIBISIETCA Y4EOHBIM U IIOKA3bIBAET BO3MOKHO-
CTH pabOTHI ¢ QaillIOBBIMU OTOKAaMHU. XOTsI OCHOBHBIE U/I€U OpPTaHU3alUU MPO-
rpaMM Ui BeJIeHUs 0a3 JaHHBIX B 3TOM IpUMEpPE OTpaxkeHsbl. i JanbHENUIIEro
pa3BUTHS 3TOr0 MpHUMepa HEOOXOAMMO BBECTU IMOHATHE KIHOYEH, MHIEKCHBIX
(aiiioB U COOTBECTBEHHO IOCTPOEHUE U PEAAKTUPOBAHUE MHJIEKCHBIX (DAiiIoB.
Jlagum KpaTKO OCHOBHBIE UJICH:

1. Kity4d, 3TO moje Win BbIpa)KEHHE 3alMCAHHOE U3 HECKOJBKHUX IOJIEeH
CTPOKH TaOIHIIBI(3AUCH) IO KOTOPOMY YHOPSAOUYNBAETCS MHOYKECTBO 3alUCEn
0a3bl TaHHBIX.

2. npexcHuril daitm — daitsn, coaepkamuii HoMepa 3amucedl yrmopsiio-
YEHHBIE OTHOCUTEIBHO HEKOTOPOI'O KIIFOYA.

OObIYHO MHJEKCHBIE (haiiiibl IIpeICcTaBIeHbl B BUJe B-nepeBpeB, KoTophle
o0ecnieunBarOT 3(PPEKTUBHBIE MEXAaHU3MBbI YIOPSAIOUEHUS, IOMCKA U OIeparuii
BCTaBKH, yJIaJICHUS U CIMSHUSA UHICKCOB.

4.2 Peanu3sauusn knaccos cpeacreamu Cu

S3b1k CH SIBISIETCS TIOJIMHOXKECTBOM $I3bIKA MporpaMmMmupoBaHusi C++.

[Tokaxkem, 4TO MOHATHE KJacca SIBISIETCA HAIACTPOMKOM Ha CPEACTBaAMHU
Cu.

Jlnst aToro HeoOXOAMMO BBEeTHM TOHsATHE ykaszatens (vptr) Ha Tabmmiry
BupTyansHbIX GyHkmii (VTABLE ).

[IprmMep OTKPBITOM OpraHu3anuy Kiiacca

#include <conio.h>
#include <iostream.h>
//BCIIOMOTaTeNbLHBII KJ1acc, HOBBOJ’IHI—OH.II/IIZ BUIOCTH pa60Ty JIOKAJIbHBIX OCCTPYKTOPOB
class Wait{
public:
~Wait() {
cprintf("Press any key to exit:");
while('kbhit());
}

b

Wait wait_input;

//onuceiBaeM abCTPaKTHBIN Kilacc
class Base{

public:

virtual int X()=0;

virtual void Y (int i)=0;

virtual void Z(int i,char *s )=0;
virtual void One()=0;

b

//Hacnemyem abCTpaKTHBIN KJ1acc U
//mepeonpenensieM BUPTyalbHble QYHKIIUU
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class Dirl: public Base{

public:

int X() { cout<<"Dirl::Hello\n"; return 1;}

void Y(int i) { cout<<"Dirl::Great "<<i<<"\n";}
void Z(int i,char *s ) { cout<<"Dirl::Good day "<<i<<" "<<s<<"\n";}
void One(){;}

Dir1() { cout<<"Constructor Dir1\n"; }

~Dirl() { cout<<"Destructor Dirl\n"; }

b

//Cozmaem aHainor kiacca cpenctamu C

typedef int (*XFUNC)(void*);

typedef void (*YFUNC)(void*,int x);

typedef void (*ZFUNC)(void*,int x,char *s);
#define SIZEVTABLE 3

enum {Func_X,Func_Y,Func_Z};

typedef struct class_Dir2 { //onucanue cTpyKkTypsI

void *vptr;  //yka3artenb Ha TaOMUIly BUPTYaIbHBIX (PYHKIIHI
int x; //manHbIe Kaacca
} Dir2;

//Metoppl kinacca Dir2, mepBbiM mapaMeTpoM B METOJIaxX, TOJKEH OBITh yKa3aTelb
//na ctpykTypy Ttumna Dir2 (3gech This He KiIr04eBOE CIIOBO a UACHTHUPHUKATOP)
int X(Dir2 *This) { cout<<"Dir2::"<<This->x<<"Hello\n"; return 1;}
void Y(Dir2 *This,int i) { cout<<"Dir2::Great "<<i<<"\n";}
void Z(Dir2 *This,int i,char *s ) { cout<<"Dir2::Good day "<<i<<" "<<s<<"\n";}
I
void *AF_VTabl[SIZEVTABLE]={ //rabnuua BupTyansubix ¢pyukimii (vtabl)
(void *)X,
(void *¥)Y,
(void *)Z
b
I/KoucTpykTop Kiacca
void Dir2_Constructor(Dir2 *This,int x){
This->vptr=&AF_VTabl[0]; //[uaunuanmuszupyem vptr
This->x=X;
cout<<"Constructor Dir2\n";
¥
void Dir2_Destructor(Dir2 *This){
cout<<"Destructor Dir2\n";

¥
M

Il TIporpamma TecTUpOBaHHS
M
void TestFunc(Base *x){

x->X();

x->Y (100);

X->Z(100," Go Go Go "),
}

void TestFunc2(void **x)
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{

void **vptr=(void**)(*x);
((int(*)(void*))(vptr[0]))((void™)x);
((YFUNC)(vptr[Func_Y1))((void*)x,200);
((ZFUNC)(vptr[Func_Z]))((void*)x,200,"Great !");

¥

T

//Co3maem apyroit 6a30BbIi Ki1ace
class Base2{

virtual void W()=0;

virtual void One()=0;

T
class Dir3: public Base, public Base2{
//3TOoT KIJ1acc umeeT nBe vtabl
// 1 COOTBECTBEHHO J1Ba Vptr
inti;
public:
void One() { cout<<"one\n"; }
void W() { cout<<"Dir3::Base2\n"; }
int X() { cout<<"Dir3::Hello\n"; return 1;}
void Y (int i) { cout<<"Dir3::Great "<<i<<"\n";}
void Z(int i,char *s ) { cout<<"Dir3::Good day "<<i<<" "<<s<<"\n";}
Dir3() { cout<<"Constructor Dir3\n"; }
~Dir3() { cout<<"Destructor Dir3\n"; }

i
void TestFunc3(void **x){
void **vptr=(void**)(*x); /InepBbIii uHTEpdEiic
void **vptr2=(void**)(x[1]);  //BTopoii nuTEpdeiic
((int(*)(void™))(vptr[0]))((void™)x);
((YFUNC)(vptr[Func_Y1))((void*)x,400);
((ZFUNC)(vptr[Func_Z]))((void*)x,600,"Great !!");
((void(*)(void*))(vptr2[0]))((void™)x);
((void(*)(void*))(vptr2[1]))((void*)x); //>To pyrkums One
((void(*)(void*))(vptr[3]))((void*)x); //3to Toxe pynkums One
¥

/***************************************************************************

***/

void main()

{

int x;

//co3maemM 0ObEKTHI

cout<<"* **x*x* Cregte object *********\n";

Dirl y; //3neck KocTpyKTOp 3amycKaeTcss aBTOMaTHYECKH

Dir2 object; //nnst 3TOr0 00BEKTa HEOOXOAMMO SBHO 3aITyCTUTHh KOHCTPYKTOP
Dir3 z;

Dir2_Constructor(&object,800);

COU'[<<"******* TeStl(DIrl) *************\n";
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//mepenaeM yepe3 Ka3aTesb Ha 0a30BBIN Ki1acc 00BEKT Kiacca Dirl
TestFunc(&y);

Cout<<"******* TeStl(Der) *************\n";

//mepenaemM depes KazaTellb Ha 0a30BbIH KiIacc 00beKT kiacca Dir2
TestFunc((Base*)&object);

Cout<<"******* TEStZ(DIrl) *************\n";
TestFunc2((void**)&y);

Cout<<"******* TeStZ(DIrZ) *************\n";
TestFunc2((void**)&object);

Cout<<"******* TeStB(DIrS) *************\n";
TestFunc3((void**)&z);

Cout<<"******* End *********\n";

//BBI30BBI (PYHKITUH Yepe3 COOTBECTBYIOIINE AJIEMEHTHI TaOTHIIbI
H((int (*)(AF*))(v.func[Func_X]))(&V);

/[((void (*)(AF*,int))(v.func[Func_Y]))(&v,100);

/I((void (*)(AF*,int,char *))(v.func[Func_Z]))(&v,100,"Kozlik");
Dir2_Destructor(&object);
¥

4.3 Peanusauus o6 bKTHO-OPMEHTMPOBaHHOIo noaxoaa ons

co3agaHusa npunoxeHua B Windows

B Hacrosimiee BpeMsi B MpakTUKe coszmaHus npuioxenuid s Windows
UCIIOJIB3YIOTCS 00OBKTHO-OpPUETHUPOBaHbIe 0a3bl U OMOIMOTEKH KiaccoB. Hampu-
mep, oubimoteka kinaccoB pupmel MaiikpocodT (MFC), o0bekTHas 6ubnToTeKA

s Windows (OWL) u T.x1.

PaccmoTpuM Ha creayionieM HpocTOM MpHMEpe Co3/1aHue OOBEKTHO-
opueHTupoBaHHOM 6nbmmoTeku st Windows. Huxke onmcan knacc MWindow,
KOTOPBII MpeAcHa3HAueH Ul OMHMcaHue 00beKkTa «okHO». OH 3amucaH B cle-

aytomeM ¢aiine hMWindow.h:

#ifndef hMWindow

#define hMWindow

#define STRIPT

#include <windows.h>

class MWindow

{

public:

static char szMyAppName[40];
static HINSTANCE hlnstance;
static int RegisterClass(char *szAppName,HINSTANCE hinstance);

static long WINAPI MWindow::WndMainProc(HWND hwnd,UINT Message, WPARAM

wParam, LPARAM IParam);

HWND hwnd;

MW indow(HWND par,MWindow *ptr) { //koucTpykTop okHa
hwnd=CreateWindow(szMyAppName,

WS_OVERLAPPEDWINDOW,
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CW_USEDEFAULT,
CW_USEDEFAULT,
CW_USEDEFAULT,
CW_USEDEFAULT,
par,
NULL,
MWindow::hiInstance,
ptr
);
ShowWindow(hwnd,SW_SHOWNORMAL);
}
virtual void OnCreate();
virtual void OnPaint(HDC dc);
virtual void OnCommand(int command);
virtual void OnDestroy();
b
/1#ifndef hMWindowsStatic
/1#define hMWindowsStatic
/lextern char MWindow::szMyAppName[40];
/lextern HINSTANCE MWindow::hlInstance;
I#endif

#endif

Hwxe npencraBnena peanu3anus BUPTyalbHbIX QyHKIUS kitacca MWin-
dow

TN

#include "MWindow.h"

char MWindow::szMyAppName[40];

HINSTANCE MWindow::hInstance;

i

#define WM_NEWCREATE_MWINDOW (WM_USER+1)
void MWindow::OnCreate() {

/InListBox=CreateWindow("LISTBOX","TIpumu",WS_CHILD|WS_VISIBLE|WS_BORDE
RIWS_VSCROLL,10,70,600,400,hwnd,HMENU(-1),hInstance,NULL);

by

II;}IMessageBox(NULL,"™,"",MB_OK);}

void MWindow::OnCommand(int command) {;}

void MWindow::OnPaint(HDC dc){;}

void MWindow::OnDestroy() {;}

int MWindow::RegisterClass(char *szAppName,HINSTANCE hinstance){
WNDCLASS wndclass;
Istrcpy(MWindow::szMyAppName,szAppName);
MWindow::hInstance=hInstance;
HWND hwnd;
wndclass.style = CS_HREDRAW | CS_VREDRAW
wndclass.lpfnWndProc = (WNDPROC)MWindow::WndMainProc ;
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wndclass.cbClsExtra =0;

wndclass.coWndExtra =0;

wndclass.hinstance = hinstance ;

wndclass.hlcon = Loadlcon( NULL, IDI_APPLICATION );
wndclass.hCursor = LoadCursor (NULL, IDC_ARROW) ;
wndclass.hbrBackground = (HBRUSH)(GetStockObject(WHITE_BRUSH));
wndclass.lpszMenuName = NULL;

wndclass.lpszClassName = szAppName ;

if(::RegisterClass (&wndclass)==NULL) { //ErrMsg("WNDCLASS");
exit(0);}

OxoHHas mpolieaypa npeacrasicHa B kimacce MWINdow kak cratuyeckast
byukius B kotopor Ha coobmenne WM_CRAETE npouxoaut cBs3biBaHue
MEXy OKOHHBIM OOBEKTOM U OKOHHOW IpOLEeaypoH, aapec 0ObeKTa repeaacT-
csi uepe3 cTpykTypy CreateStruct u agpec oOekTa CBSI3bIBA€TCS ¢ OKHOM C IIO-
mortieio Gpynknuu SetWindowLong.

long WINAPI MWindow::WndMainProc(HWND hwnd,UINT Message, WPARAM wParam,
LPARAM IParam)

switch (Message) {

case WM_CREATE:

{
MWindow *x= (MWindow *)((CREATESTRUCT *)IParam)->IpCreateParams;
SetWindowLong(hwnd,GWL_USERDATA,(LONG)Xx);
PostMessage(hwnd,WM_NEWCREATE_MWINDOW,NULL,NULL);
/IMessageBox(NULL,"™,"",MB_OK);
return O;

¥
case WM_NEWCREATE_MWINDOW:

{
MWindow *win=(MWindow *)GetWindowLong(hwnd,GWL_USERDATA);

win->OnCreate();
return O;

}
case WM_COMMAND:

{
MWindow *win=(MWindow *)GetWindowLong(hwnd,GWL_USERDATA);

win->OnCommand(wParam);
return 0;

¥

Takum o6pasom, Hacienays kiracc MWINndow u nmepeonpeaessisi BUPTYyasib-
HbIe (YHKIIMH, MOKHO CTPOUTH JOBOJIBHO CJIOXHBIC TPHITOKEHHS.



269

JINTEPATYPA

1. CnoBapb uHOCTpaHHBIX ci1oB. — M.: Pyc. s13., 1989. — 624 c.

2. Kunyr, [. UckycctBo nporpammupoBanus ais OBM. T. 1. OcHoBHBIE
anroput™msl / . Knyt. — M.: Mup, 1976. — 736 c.

3. JlaBpoB, C.C. OcHOBHbIC TIOHSTHS U KOHCTPYKILUU SI3BIKOB MPOTpaM-
mupoBanus / C.C. JlaBpoB. — M.: ®unancel u ctatuctuka, 1982. — 80 c.

4. bpykc, ®. Muduueckuii 4en0BEKO-MeCSL, WIA KaK CO3/al0TCs IpPO-
rpamMHble cucteMsl / @. bpyke. — M.: CumBon-ITmtoc, 2001. — 304 c.

5. BenbOunkuit, 1.B. Texnonorus nporpammupoBanus / U.B. Bensourr-
kuit. — Kues: Texnika, 1984. — 250 c.

6. Ban Taccemn, 1. Ctuinb, pa3paboTtka, 3p(PeKTHBHOCTD, OTIa/IKa U UCIIBI-
tanue nporpamm / /[. Ban Taccen. — M.: Mup, 1985. — 281 c.

7. I'purac, I'. Hauana nporpammupoBanus / I'. I'purac. — M.: TIpocse-
menue, 1987. — 112 c.

8. I'puc, /. Hayka nporpammupoBanus / JI. I'puc. — M.: Mup, 1984. —
416 c.

9. UBannukoB, B.Il. O npenogaBanuu nporpammupoBanust // Komribio-
TEepHbIE UHCTPYMEHTHI B 00pazoBaHuu. — 2003. — Ne 4.

10. Richard, H. Thayer: Software System Engineering: A Tutorial. IEEE
Computer 35(4), 2002 p. 68-73.

11. CommepBuin, . Muxenepusa nporpamMmmuoro obecneyenus / M. Co-
MMepBuil. — M.: Bunbsime, 2002. — 624 c.

12. ®unocodckuii SHIUKIONETUICCKUN ciaoBapb. — M.: CoB. SHITUKIIO-
neaus, 1983. — 840 c.

13. XKorones, E.A. Texnomorndeckue OCHOBBHI MOMAYJIBHOTO MPOTPaM-
mupoanus // [Iporpammuposanue. — 1980. — Ne 2. — C. 44-49.

14. Typckwuii, B. Meronosnorus nporpammupoBanusi / B. Typckuit. — M.:
Mup, 1981. — 264 c.

15. dan, V. CtpykrypHoe nporpammupoBanue / Y. Jlan, 3. Jlelikcrpa,
K. Xoop. — M.: Mup, 1975. — 247 c.

16. Monan, . CTpyKTypHOE NMPOEKTUPOBAHHE M KOHCTPYHPOBAHHE IIPO-
rpamm / D. Moman. — M.: Mup, 1979.

17. Jlunrep, P. Teopus u nmpakTuka CTpyKTypHOTO MPOrpaMMUPOBaHUs /
P. Jlunarep, X. Munnc, b. Yarr. — M.: Mup, 1982.

18. Xorrep, K. Beenenue B norudeckoe mporpammupoBanne / K. Xorrep. —
M.: Mup, 1988.

19. Jlornueckoe nmporpammupoBanue : c0. ctatei. — M.: Mup, 1988.

20. Anamenko, A.H. Jloruueckoe mporpammupoBanue u Visual Prolog /
A.H. Anamenko, A.M. KyuykoB . — CI16.: BXB-Iletep6ypr, 2003. — 992 c.

21. by, I'. OObEKTHO-OPUEHTUPOBAHHBINA aHAJN3 U MPOCKTUPOBAHHE C
npumepamu npuioxkennit Ha C++ : [mep. ¢ anrn.] / I'.byd. — 2-e u3n. — M.:
bunowm, CII0., 2000. — 560 c.



http://www.informatik.uni-trier.de/~ley/db/journals/computer/computer35.html#Thayer02
http://www.informatik.uni-trier.de/~ley/db/journals/computer/computer35.html#Thayer02

270

22. Opunman, A.JI. OcHOBbl 00BEKTHO-OPHUEHTHPOBAHHOTO MpOrpam-
MUpoBaHUs Ha a3bike Cut+. — M.: ['opsuas nuaus-Tenekom: Pagno u cBs3b,
1999. — 208 c.

23. Dmuenc, A. IlpuHuunbl 0O0BEKTHO-OPHUEHTHPOBAHHON pa3pabOTKU
nporpamm / A. Dnuenc. — M.: Bunbsamc, 2001. — 496 c.

24. Jlapman, K. I[lpumenenne UML u maGnoHOB MpOeKTUpOBaHUS /
K. Jlapman. — M.: Bunbsimc, 2001. — 496 c.

25. CmonbsauHOB, A.B. BusyanpHoe mnporpamMmmupoBaHue B y4eOHOM
nporecce / A.B. CmonbsauHOB, B.A. KanMbrukos // CoBpeMeHHbIE TEXHOJIOTHH
oOyuenusi: c6. Hayuy.-meroa. tp. — CII6.: CII6I'DTY, 1997. — Bem. 3. —
C. 8-19.

26. daponos, B.B. Delphi. IlporpammupoBanue Ha S3bIKE BBICOKOTO
ypoBHs : yueb. st By3oB / B.B. ®aponos. — CI16.: TTutep, 2004. — 640 c.

27. Wedepn, . IlporpammupoBanue Ha Microsoft Visal C++ NET :
[mep. ¢ anrn.] / J. edpepn. — M.: Pycckas Pemakums, 2003. — 928 c. —
ISBN 5-7502-0225-9.

28. Ounn, A. OyHKIMOHAIBHOE mporpamMmmupoBanue / A. @win, [1.M.
XappucoH. — Mwup: 1993. — 637 c.

29. XennepcoH, I1. dynkiuonansHoe nporpammupoBanue. [Ipumenenne
u peanuzanus / I1. Xennepcon. — M.: Mup, 1983. — 349 c.

30. Toponuss, JI.B. OcHOBBI (hyHKIIMOHATFHOTO MPOTPAMMHUPOBAHUS /
JL.B. T'oponnsisi. — M.: NHTepHET-yHUBEPCUTET MH(POPMALUOHHBIX TEXHOJO-
ruit, 2004. — 280 c.

31. Teryry, 9.X. Konnenryansnoe nporpammupoBanu / 2.X. Teiyry. —
M.: Hayka, 1984. — 255 c.

32. Aupepcen, P. JlokazaTenbCTBO MpaBUILHOCTH mporpamm / P. Arpaep-
ceH. — M.: Mup, 1982.

33. bpayn, I1. Makponporieccopsl 1 MOOMIBHOCTh MPOTPAMMHOTO 00ec-
nevyenus / [1. bpayn. — M.: Mup, 1977. — 253 c.

34. MoOWIBbHOCTh TIpOTpaMMHOTO obecrieduenust / moa pen. bpayna. —
M.: Mup, 1980. — 336 c.

35. Acrenc, [I. [IpakTrnueckoe pyKOBOACTBO IO IKCTPEMAIBLHOMY TIPO-
rpammupoBanuio / [I. Acrenc, I'. Munep, M. HoBak. — M.: Bunbsamc, 2002. —
320 c.

36. bek, K. DxcrpemanbHOe nmporpammupoBanue: mianuposanne / K. bek,
M. ®daynep. — CI16.: TTurep, 2003. — 144 c.

37. bek, JI. OkctpemansHoe nporpammupoBanue / JI. bek. — CII6.: IIu-
tep, 2002. — 224 c.

38. Yemmern, /. Texnomoruu ActiveX u OLE : [mep. ¢ anrn.] / JI. Yermen. —
M.: Pycckas Penaknus, 1997. — 320 c.

39. boke, /1. Cymuocts Texnonorun COM. bubnmnoreka nporpammucta /
. bokc. — CII6.: ITurep, 2001. — 400 c.



271

40. O6epr, P.JI. Texunomorust COM+. OCHOBBI U TIporpaMMUpOBaHHE /
P.1. O6epr. — M.: Bunbsimc, 2000. — 480 c.

41. RATIONAL Quatrani T. Visual Modeling with Rational Rose 2000
and UML . — USA: Addison-Wesley, 2000. — 256 c.

42. DOnuenc, A. IlpuHIUNBI OOBEKTHO-OPUEHTUPOBAHHOU pa3pabOTKU
nporpamm / A. Dimenc. — M.: Bambsimc, 2001. — 496 c. (CORBA).

43. Kpomm, I1. Rational Unified Process — 3T0 Jerko: pyKOBOJICTBO IO
RUP s mpaktuxoB / I1. Kpomt, ®@. Kpauren ; mep. ¢ aarin. C.M. Jlyauna. —
M: Kynuu-O6pas, 2004. — 432 ¢. — ISBN: 5-9579-0019-2, 0-321-16609-4.

44, Martin  Fowler, The New Methodology, 2003. —
[http://www.martinfowler.
com/articles/newMethodology.html].

45. Alister Coorbern Characterizing People as Non-Linear, First-Order
Components in Software Development// 4th International Multi-Conference on
Systems, Cybernetics and Informatics, Orlando, Florida, June, 2000. —
[http://alistair.cockburn.us/crystal/articles/cpanfocisd/characterizingpeopleasnon
linear.html].

46. 3enxoseny M. [Ipuniumnel pa3paboTKu NPOrpaMMHOTO obecrieueHust /
M. 3enkogen, A. oy, Ix. 'ennon. — M.: Mup, 1982.

47. Moucees, H.H. Cucremusiii ananu3 / H.-H. Moucee. — M.: Hayka,
1981.

48. Tleperynos, ®@.1. Beenenue B cucreMubiii ananus / ©.1. Ileperynos,
@.I1. Tapacenko. — M.: Beicmas mkodma, 1989. — 367 c.

49. Kpyunaun B.B. PazpaboTka KOMIBIOTEPHBIX YYEOHBIX MPOrpaMM. —
Tomck: U3a-Bo Tomck yH-Ta, 1998. — 211 c.

50. Kepuuran b., Putun JI. ®proep A. A3k mporpammupoBanus Cu.
3anauu 1o a3biky Cu. — M.: ®uHaHCHI U cTaTUCTHKA, 1985.

51. beppu P., Mukun3 b. f3pik Cu: BBefieHUE IJIs1 MPOTPAMMUCTOB. —
M.: ®unancel u Cratuctuka, 1988. — 191c.

52. Oxeros C.U. CnoBaps pycckoro sizbika. — M.: Pycckuit s3b1k, 1986. —
797c.

53. ArronoB A.B. Bocnpusitue BHETEKCTOBBIX (popM HHPOPMAIUHN B U3-
nmanuu. — M.: Kuwura, 1972. — 104c.

54. CnoBapp m3narenbckux TepmMuHoB / ITox pena. A.D. Mwuibruaa., —
M.:Knwura, 1983. — 207c.

55. Cemuenko II.A. OcHoBbl mpudtoBoii rpaduku. —MuHck: Bu.
mkouna, 1978. — 96¢.

56. Kansept U. IIporpammuposanue B Windows: OcBoii caMOCTOATEIIEHO
3a 21 nensp. — M.: BUHOM, 1995. — 496 c.



