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1. IHEPEYEHDb

IIVTAHUPYEMBbIX

PE3YJIbTATOB OBYYEHUA 11O

JUCHUIVIMHE, COOTHECEHHbLIX C IIJIAHUPYEMBIMH PE3YJIbTATAMMU
OCBOEHUA OBPA30OBATEJBHOMN NPOT'PAMMBI

Buj 1esiTeJiIbHOCTH BBITYCKHHKA

JlucuummHa oXBaThIBAeT KPYr BOIPOCOB, OTHOCSIIMXCS K MMPOEKTHO-KOHCTPYKTOPCKOMY BUY
po¢eCCHOHATIBHOM EATEIbHOCTH BBITYCKHUKA B COOTBETCTBMM C KOMIIETEHIMEH M BUJAMU Jesi-
TEJILHOCTH, YKa3aHHBIMHU B Y4€OHOM ILJIaHE.

eab AMCHUIIHHBI

N3znoxenne 0a30BBIX MPUHIMIIOB OOBEKTHO-OPHEHTUPOBAHHOTO MPOrPAMMUPOBAHUS B 00BE-
Me, He0OXOAUMOM JJIsl YCHEIIHOTO MCIOJIb30BAHUS COBPEMEHHBIX MHTETPUPOBAHHBIX M1aKETOB BU-
3yaJIbHOTO MPOrPaMMHPOBAHUS MPU MPOCKTUPOBAHUHM U pa3paboTKe rpaduueckux HUHTEpPEcoB

I1OJIB30BAaTCJIA.

3agauu AMCHMIINHBI

[ToaroroBuTh 00y4arOmUXCs K CAMOCTOSTEIbHON paboTe MO PEeLIeHUIO MPAKTUYECKUX 3a/ad,
CBSI3aHHBIX C pa3paboTKoil rpaduyeckoro mHTepdeiica Moap30BaTeIsl B HHTETPUPOBAHHON Cpesie
npoekTrpoBanus (MCP) s perieHust TEXHUUECKUX 3aa4, CTOSLIMX Iepel CHeUaTIUCTOM.

pacy€Tsl U MPOETUPOBAHME
OT/IEIBbHBIX 010KOB u
YCTPOMCTB CUCTEM aBTOMa-
TU3AIMU U YIpaBIECHUA WU
BBIOHMpATh CTaHJapTHbIE
CpelcTBa aBTOMATUKH, W3-
MEpPUTEIbHON M BBIYUCIH-
TETBHON TEXHUKH ISl TIPO-
€KTUPOBAaHUSA CHUCTEM aB-
TOMaTU3allud | yIpaBJe-
HHA

Kon Conep:xanue IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yue-
KOMIIETEeHI[UH KOMIIeTeHI Uil HHS 10 TUCIHUILINHE
1 2 3
OIIK-9 CHOCOOHOCTH UCIOIB30BaTh | 3HATH:

HaBBIKH pabOTHI C KOMIBIO- | - OCHOBHBIE TpeOoBaHMs HH(OPMAIMOHHON Oe3-
TE€pPOM, BIQJE€Th METOJAaMHU | OMACHOCTHU K IPOrPaMMHBIM CUCTEMaM;
WH(POPMAIIMOHHBIX TEXHO- | yMETh:
JOTUH, COOMI0JaTh OCHOB- | - HCIOJIb30BaTh HABBIKK PAOOTHI C KOMIIBIOTEPOM;
Hble TpeOoBaHusi WHGOP- | BJaAETh:
MaIMOHHON 0€30MacHOCTH | - MeToAaMH WH()OPMAIIMOHHBIX TEXHOJIOTHH.

ITK-6 CIIOCOOHOCTh TPOU3BOJIUTH | 3HATh:

- OCHOBHBIE NPUHLIUIIBI 1 METO/IOJIOTHIO Pa3paboTKH
MPUKIIATHOTO IPOTPaMMHOI0 00ecTieueHusl.

yMeTh:

- BbIOMpaTh CTaHAApPTHBIE CpPEACTBa aBTOMATHKH,
WU3MEPUTEIIBHON W BBIYMCIUTENBHON TEXHUKU IS
IIPOCKTUPOBAHUS CUCTEM ABTOMATHU3AllUU U YIIPaB-
JIEHUS;

BJIAJ€Th:

- HaBBIKAMHU pacdy€TOB M IPOECTUPOBAHUS OTIENb-
HBIX OJIOKOB U YCTPOMCTB CUCTEM aBTOMAaTHU3AIUH 1
yIpaBIECHHUS.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OGPA3OBATEJIBHOM NPOI'PAMMBI

Huctmmumaa b1.B.JIB.04.01 «[IpuknamHoe mporpaMMHUpPOBaHKE» OTHOCUTCS K BapHaTHBHON
4acTH, JUCLIUIUIMHA 110 BBIOODY.

Jucuunnuna «[IpukinagHoe nporpaMMupoBaHue» OazupyeTcs Ha 3HAHUSAX, MOJYyYEHHBIX MPH
U3yYeHHM TakuX y4eOHbIX aucuumuiug, kak b1.B.07 Mudopmatuka, b1.B.15 CtpykTyps! u anro-
puTMbl 00paboTku naHHbIX, b1.B.18 Texnonoruu nporpammuposanus, b1.b.14 [Iporpammuposa-
HUE U OCHOBBI AJITOPUTMH3ALNH.

Jucnunnuna «lIpuknagHoe nporpaMMHpOBaHNE» MPEACTABISAET OCHOBY IS M3YYEHHUSI JUCIU-
winH: b1.B.J1B.11.01 IlpoekTrpoBanue aBTOMAaTU3UPOBAHHBIX CUCTEM.

Takoe cucteMHOe MEXIUCHMIUIMHAPHOE M3YyYEHHE HAlpaBIEHO Ha JOCTH)KEHHE TpeOyeMoro
@I'OC ypoBHS NOATOTOBKU MO KBaTH(UKaUU OakaIaBp.




3. PACHHPEJIEJIEHUE OB BEMA JUCHUIIJIMHBI

3.1. Pacnpeneiienne 00bemMa AUCHUILIMHBI 10 (popMaM 00ydeHUst

Tpyooemxkocms Oucyuniunst 8 4acax

Kypcosasn
ory s & . 3 paooma Buo
X § . S S (npoexm), npome-
Dopma L = 3 3 S KoH- aHcymou-
00yueHus § 2 = § § mponvHan HOUl am-
§~ $ & < |§ 3 § s paboma, | mecmayuu
o| §| s | §| % |5z £ S § | pepepam,
S| 5| 8 | 2| £ |§§ &% S S PI'P
| O & < N IS R = O g
1 2 3 4 5 6 7 8 9 10 11
OuHnas - - - - - - - - - -
3aounas 4 - 180 | 17 4 8 5 154 Kp 9K3aMEeH
3aouHas (ycko-
peHHoe o0yue- - - - - - - - - - -
HUE)
O4Ho-3204Has - - - - - - - - - -

3.2. Pacnpeneiienne 00bemMa JUCHUIIMHBI 10 BUAAM YUeOHBIX 3aHATHH U TPY/10€MKOCTH

6 m.4. 6 UnmepaK-

Pacnpeodenenue

Tpyooem- MUuBHOI, aKmMue- no cemecmpanm,
Buo yueonuvix sanamuii Kocmb HOIl, UHHOGAUUUOH- uac
(uac.) Holl hopmax, 7
(uac.)
1 2 3 4
|. KonTakTHasi padoTa 00y4arouuxcs ¢ mpe-
nojaBartejeM (BCero) 17 5 17
Jlexumm (JIk) 4 1 4
Jlaboparopusie padotsl (JIP) ) 2 8
[TpaxTrueckue 3ansatus (I13) 5 2 5
BrimonHeHIE KOHTPOIBHOM paboTHI + - +
['pymnmoBkie (MHIMBH/TyaTbHbIE) KOHCYJIBTAIIH + - +
I1.CamocTosiTeiIbHAsI padoTa 00y4alOIINXCA 154 ) 154
(CP)
Kontponbnas pabora 34 34
IToaroroBka k j1abopaTOpHBIM paboTam 60 - 60
[To/iroToBKa K MPAaKUYECKUM 3aHSTHIM 50 50
[MoxroroBka K 3K3aMeHy B TEUYCHHUHU cEMeCTpa 10 - 10
I11. IpomexyTouHasi TTecTalMsA 9K3aMeH 9 - 9
OO011ast TpyI0EMKOCTb JUCLIHUIUIHHEI .. ..... Yac. 180 - 180
3a4. efl. 5 - 5




4. COAEP) KAHUE JUCIIUITJINHBI

4.1. PacnipeesieHue pa3iesioB JMCUUILIHHBI IO BHAaM YU4eOHBIX 3aHATHH
- 1J1s1 32049HO# (popMBI 00yUeHH S :

Buowt yueonwsix 3anamuii, éxnrouan camo-
CHoAmenvHyio pabomy o0yuarwuxca u
Ne mpyooemkocma; (uac.)
pas- Haumenosanue Tpyooem- yuebnvle 3anamus
oena u Pa3oeﬂa u Kocnib, naoo- npak- camocmosn-
memnl mema OuCyUNnIUHbBL (uac.) pamop- | muue- menvnas pa-
nekyuu | nole cKue ooma ooOyuaio-
pabo- 3ams- wuxcs
mbal mus
1 2 3 4 5 6 7
1. Beenenue. O0BbeKkTHO-
OPHEHTHPOBAHHOE TPOrpaMMHu- 21 0,5 1 0,5 19
poBaHue
2. OcCHOBHBIE HANIPABJIEHUS B MPO- 21 05 1 05 19
rpaMMHPOBAHHH
3. Kaaccesl 22,5 0,5 1 1 20
4, Ba3oBble NpPUHIUNBI 00BHEKHO-
OPMEHTHPOBAHHOTO  TpOrpam- 21 0,5 1 0,5 19
MHPOBaHHA
5. ba3oBble KOHCTPYKIUH O0bEKT-
HO-OPHEHTHPOBAHHBIX npo- 21 0,5 1 0,5 19
rpaMm
6. JlanHble 1 QyHKIIMHU KJIacca 225 0,5 1 1 20
7. HacaenoBanue u moatumopdusm,
BUPTYyalbHble (QyHKOHH, a0- 21 0,5 1 0,5 19
CTPaKTHBIE KJIACCHI
8. Oco0eHHOCTH KJIACCOB, HAacJIe-
AYIOIHX KjJaccaM OuOJINOTeKH 21 0,5 1 0,5 19
xomnonentos C++ Builder
HUTOI'O 171 4 8 5 154

4.2, Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3ji€jiaM U TEMaM

Paznen 1:
BBEJAEHUE. OFBEKTHO-OPUEHTUPOBAHHOE IIPOTPAMMUWPOBAHUE

1.1. OcHOBHBIE IOHSATHUS U OTIPEACTIECHUS

OOBEKTHO-OPUEHTUPOBAHHBIN MOJIXOJT YK€ JaBHO CTal €CTECTBEHHBIM IS JIFOOBIX MPUKIIA-
HeIx nporpamm Windows. Korna Bel HauMHAeTe BBIOJIHATH 00y miporpammy Windows, Bel Bu-
AUTe 0OBIYHO AUAJIOroBO€ OKHO ¢ MCHIO, KHOIIKaAMH, WHAUKATOpaMM, BbIITAJAOIIUMU CIIMCKaMHU U
T.11. Bce 910 00bekThl. CaMu 1o cebe OHU He MPOM3BOAIT HUKAKUX JCWCTBHIA, MMOKa HE TOTydYaT
KaKoe-TO cooOl1IeHne oT nojbs3oBareis. [locne nomydenus cooOUeHNs TPOUCXOIAT KaKHUe-TO -
CTBUs (TIPOBOMASTCS BBIYHCIICHHUSI, BBIIOTHIETCS KaKas-TO MpOrpaMma, MOsBISIETCS HOBOE JHANIO-
T'OBO€ OKHO U T.H.). Tlocne »Toro onaATh BCSIKasg aKTUBHOCTE 3aTyXxacT, IIOKa TOT HUJIN HHOUW 00BEKT
HE MOJIYYUT HOBOTO COOOIIEHHS OT MONB30BaTelNlsl WK OT Apyroro oowekra. Takum oOpazoM, 00b-
€KTHO-OPHECHTUPOBAHHAS MPOTrpaMMa HEe MMEET KECTKOro ajaropurma padoTel. OHA MpeacTaBiseT
co00ii cucteMy OOBEKTOB, KaXABIH U3 KOTOPBIX MOKET BBIMOIHATH KaKkue-TO GYHKIIUUA B OTBET Ha
MOJTy4YE€HHOE COOOIIEeHNE, B YaCTHOCTH, MOKET CaM I'eHEepUPOBATh COOOIICHHS, Ha KOTOPhIE OyayT
pearupoBaTh Jpyrue o0OBEKTH. B3amMoaelcTBHE MOJIB30BATENS ¢ KOMIBIOTEPHOM MPOrpaMMoOn —
9TO TOKE B3aUMOJCUCTBHE ABYX OOBEKTOB — MPOTPaAMMbl U YEIIOBEKa, KOTOPhIE OOMEHHBAIOTCS
JIpYT € APYTOM OTpeesIeHHBIMU COOOIEHUSIMHU.



[TormpoOyeM pa3zo0paThCsi ¢ OCHOBHBIM MOHATHEM OOBEKTHO-OPHUEHTHPOBAHHOTO MPOTPaMMH-
poBaHus — 00BbEKTOM. JIJIsl Hayajga MOXKHO ONPENENUTh O0BEKT KaK HEKYIO COBOKVNHOCHb OAHHbIX
u cnoco6os pabomsi ¢ Humu. JJaHHBIE MOKHO pacCMaTpUBATh XapaKTEePUCTHUKU 00bekTa. [1onb-
30BaTeiab U OOBEKTHI MPOTPAaMMBI JOJDKHBI, KOHEYHO, MMETh BO3MOXHOCTb YHMTATh 3TH JIaHHBIC
00BeKTa, Kak-TO UX 00padaThIBaTh U 3aMUCHIBATH B O0BEKT HOBBIC 3HAUCHU 5.

3aech BakHelIlee 3HaUEHNE UMEIOT IPUHIUIIBI UHKANCYJISAUN U CKPBITUS JaHHBIX. [IpuH-
LU CKPBITHS JaHHBIX 3aKII0YAeTCS B TOM, YTO BHEIIHUM OOBEKTaM M IOJIb30BATEIIO MPSIMOM J10-
CTYIH K JIaHHBIM, KaK IIPaBUIIO, 3arperieH. /lenaeTcs 3To U3 IByX COOOpaskeHHIA.

Bo-niepBbIx, it HafeKHOTO (HYHKIMOHUPOBaHUS 00BbEKTa HA/0 MOACPKUBATH LEIOCTHOCTD
U HENPOTUBOPEUYMBOCTH €ro AaHHBIX. Ecnu He mo3a0oTuThCs 00 3TOM, TO BHEIIHUN OOBEKT HIIU
M0JIb30BaTENh MOTYT 3aHECTU B OOBEKT TaKuMe HEBEPHbIC JIaHHbIE, YTO OH HayHET (YHKIHOHHUPO-
BaTh C OITMOKAMH.

Bo-BTOpBIX, HEOOXOIUMO U30JIMPOBATH BHEUIHHE OOBEKTHI OT OCOOCHHOCTEH BHYTpEHHEH pea-
JM3alMK JaHHBIX. [ BHEMIHUX MOTpeOuTeNnel AJaHHBIX JOJKEH OBITh TOCTYIEH TOJBKO HOIb30-
samenvckutl uHmepgetic — ONUCAHNUE TOrO, KAKWe UMEIOTCS JaHHble M QYHKLIUU U KaK X UCIIOJIb-
30BaTh. A BHYTPEHHSS peanusaius — 3To Aeso pa3padorunka oobvekra. [Ipu Takom noaxone paspa-
OOTYHK MOXKET B JIFOOOM MOMEHT MOJEPHU3UPOBATH OOBEKT, U3MEHUTh CTPYKTYpPY XpPaHECHHS U
dbopmy mpeacTaBiIeHUS JaHHBIX, HO, €CJIM IPU 3TOM HE 3aTPOHYT MHTep(elc, BHEMIHUNA MOTpe-
OuTENb 3TOTrO Ja)e He 3aMeTUT. U, 3HauuT, BO BHELIHEH MporpaMMe U B MOBEICHUU MOJIb30BaTENs
HUYEro HE NMPUJETCS MEHSATb.

Jlns Toro, 4ToObl 3(pEeKTUBHO peraTh CIOKHBIC 33a/1aud, HEOOXOIMMO WX pa30MBaTh HA He-
KoTopble noazagaun. Kaxnas oraenbHas nmoasaaayda J0JKHA ObITh OTHOCUTEIbHO HE3aBUCHUMOM U
MPEACTABISATh COO0M HEKOTOPBIM 3aKOHUYEHHBIM MOIYNb MporpaMMbl. Kaxablii MOAyIb XapakTe-
pu3yercs IByMsi OU€Hb Ba)KHBIMU CBOWCTBAMMU:

- OH UMeeT uHTepdeiic Wi cpeacTBa B3auMOICHCTBUS C BHEIIHEH cpeoii;

- OH SBIIETCS CaMOCTOSITEJIBHOW NMPOrpaMMHOM €IMHMIIEH, BBITOIHAIOIIEH ONpenes1EHHbIE
¢dbyuakuuu. [Ipu 5TOM MBI TOBOPUM O BHYTPEHHEH peanu3aiuu, T.e. 0 COBOKYITHOCTH aIrOPUTMOB U
JAHHBIX, OMMCAaHHBIX Ha SI3bIKE MPOTPAaMMHUPOBAHUS.

WuTepdeiic 1 BHYTpEeHHS peanusalus SBISIOTCS ONpPEAeSIONMMU CBOMCTBAMH OOBEKTOB
OoKpyXatomero Hac mupa. arepdeiic — 310 cpenctBo oOIIEHUS WU B3aUMOJICUCTBUS C 00BEK-
toM. OH MHTEpeceH HaM TOTJAa, KOrja Mbl MCIOJb3yeM 00beKT. Peannsanus — 3T0 BHyTpeHHeEe
CBONCTBO 00BekTa. OOBIYHO HAC HE WHTEPECYIOT JeTalld pealu3ai, Ho uaTepecyer e€ rpdexk-
TUBHOCTb.

UToOB! BbIIEpKATH MPUHIUI CKPBITHS JaHHBIX, B 00bEKTE 0OBIYHO ONPEAEISIOTC QYHKIUH,
o0ecrieunBaroIye Bce He0OX0IMMbIE ONepallii ¢ JAHHBIMU: UX YTE€HUE, IpeoOpazoBaHue, 3aIuCh.

OTH QYHKIMHM HA3BIBAIOTCA Memoodamu W 4epe3 HUX MPOUCXOAUT OOIEHHE C JaHHBIMU OOBEKTa
(puc. 1.1).

TlaHsklie

COBOKYNHOCTb JJaHHBIX U METOJIOB UX YTEHHS U 3alIMCU Ha3bIBAETCS CBO-
cmeom. CBOMCTBA MOKHO YCTAaHABIIMBAaTh B IPOLECCE NPOECKTUPOBAHUSA, HX
S e | MOKHO M3MEHATH MPOTPAMMHO BO BPEMsl BBITOJHEHHS Balleil MPHKIIHO
‘-T‘— nporpaMmel. Bee obieHue ¢ JaHHBIMH TPOMCXOAUT Y€pe3 METO/Ibl UX YTCHUS U
3aMuCcH. JTO MPOUCXOIUT U B IMPOIECCE MPOEKTUPOBAHUS, KOTJa Cpella MPOeK-
Puc. 1.1. Cxema gypopanms C-++Builder samyckaeT B HYKHBII MOMEHT 5TH METO/IbI, U B TIPOIIEC-
obpamenus K JaH- oo ppionHeRns MPUNOKEHNS, TOCKOIbKY KoMmmistop C++Builder nespumo
gglMeKllep MO s pa3paboTunKa BCTABISIET B HYXKHBIX MECTaX MPOTrPaMMBbI BBI30BbI 3THX Me-
TonoB. Hampumep, eciu B 00bEKTE€ UMEETCSI HEKOTOPOE YHCIOBOE CBOMCTBO A,

TO BBl MOXKETE HAIIUCATh OIIEPATOpP BUIA:

A=A + 1;

KOTOpHBIN MpHuOaBiseT K 3Ha4eHuIo A eauHuIy. Ho B 1eHCTBUTEIBHOCTH peaau3alus 3TOro
oreparopa BO MHOTHX ClydasX BBIMJISAUT cioxkHee. Kommuustop mpeoOpaszyeT 3TOT MpOCTOM
KOJ B BBI30B METOJ]a UTEHUS CBOWCTBAa A, K BO3BPALIEHHOMY 3TUM METOJOM 3HAYEHHIO MpuOaB-
JAETCS €JUHUILA, a 3aTE€M BBI3BIBACTCA METOJ 3allUCU CBOMCTBA, KOTOPBIA 3aHOCUT IOJYYEHHBIN
pe3ynbTaT B JaHHBIE 00BEKTA.

Cpenoii B3anMo1ecTBUSI 00BbEKTOB (Kak OBl CHJIOBBIM TI0JIEM, B KOTOPOM CYIIIECTBYIOT OOBEK-
ThI) SIBJISIIOTCSL COOOWeHUs, TEHEpUPYEMBIE B pe3ybTaTe Pa3IU4HbIX coObimuti. COObITHS HACTY-
6




MalOT, MPEKIC BCEro, BCICIACTBHE ICHCTBUI TOJB30BATENS — IMEPEMEIICHUS Kypcopa MBIIIH,
Ha)KaTHsI KHOMIOK MBIIIY WA KJIaBUII KJIaBUATypbl. HO COOBITHS MOTYT HacTymaTh U B pE3yJIbTaTe
paboThl caMux 00BEKTOB. B KakioM 0OBEKTE ONMpEeAeICHO MHOXKECTBO COOBITHI, Ha KOTOPBIE OH
MOJKET pearupoBaTh. B KOHKPETHBIX IK3EeMILIsIpaX 00hEKTa MOTYT OBITH ONPEICIICHBI 0Opabomyu-
KU KaKUX-TO U3 3TUX COOBITHIA, KOTOPhIC U OMPEILIIAIOT PEaKIUI0 JAaHHOTO K3eMILUIsIpa 00BEKTa.
B 00paboTunkax aHaIM3UPYETCs CTEHEPUPOBAHHOE COOBITHE, M MIPEANMPUHUMAIOTCS T€ WM WHBIE
NEHCTBYS: U3MEHEHHE CBOMCTB OOBEKTOB, BBIMOJHEHHE KAKHX-TO METO/OB, TEHEpAIlisl HOBBIX CO-
obTuii. K Hanmucanuio 3Tux o0pabOTYMKOB, YaCTO BEChMa MPOCTHIX, U CBOJUTCS, KaK Oy/IeT BUIHO
Janee, OCHOBHOE TMPOrpaMMHUPOBAHKE TPU pa3paboTKe rpaduueckoro uHTepdeiica moab30BaTess ¢
nomorisio C++Builder.

Terepp MOXKHO OKOHYATEIBLHO ONPENCIHTh 00BEKT KaK COBOKYITHOCTh CBOWCTB U METOOB, a
TaKk)Ke COOBITHH, HA KOTOpPhIE OH MOXET pearupoBarh. Y CIOBHO 3TO H300paxeHo Ha puc. 1.2.
BremHee ynpapieHre 00bEKTOM OCYIIECTBIBIETCS Yepe3 00pabOTUMKU COOBITHI. DTH 00paboTIu-
KM 00paIiamTcs K METO/IaM U CBOMCTBaM 00bekTa. HadanbHbIe 3HAYCHHS TaHHBIX O0BEKTa MOTYT
3a]1aBaThCsl TaK)KE B IpOIECCe MPOCKTUPOBAHUS YCTAaHOBKOW pa3IMUHBIX CBOWCTB. B pesynbrare
BBITIOJTHEHHSI METOJIOB 00BEKTa MOTYT T€HEPUPOBATHCS HOBBIE COOBITHS, BOCTIPUHUMAEMBIC APYTH-
MU 00BEKTaMH MIPOTPAMMBbI HITU TTOJIb30BaTEIIEM.

Y CTOHOBKH IIPH TPOCKTUPOBAHHU Onucannas paHeC CTPYKTypa HIporpaMmMbl B BHIC HeKOTOpOf/'I
Q)HKCHpOBaHHOﬁ COBOKYITHOCTH 00BEKTOB HE ABJsIeTCA HoaHoi. Ya-
CsolicTBa e BCEro CJIOKHaA IMporpamMma — 3TO HE IMPOCTO KaKasdg-TO IMPEAOIIPC-

JleleHHass COBOKYIIHOCTh OOBEKTOB. B mpowecce paboThl 0OBEKTHI
MOTYT CO3[aBaThCd M YHMYTOXKAThcA. TakuM 0Opa3oM, CTPYKTypa
IpOrpaMMsbl SBJSETCS JMHAMUYECKUM OOPa3OBAHMEM, MEHSIONIUMCS
T T T B mpotiecce BoimoaHeHuss. OCHOBHAS 11€/Tb CO3/IaHUS U YHUYTOKCHHUS
00BEKTOB — PKOHOMHSI PECYPCOB KOMIIBIOTEpPA M, HPEXKIE BCEro, Ma-
maTu. HecMoTpst Ha OypHOe pa3BUTHE BBIUYMCIMTENILHON TEXHUKH,
Puc. 1.2. Cxema opraHmsauiM pamgrh, HaBepHOE, BCeraa OyleT JIMMMTHPOBATh BO3MOKHOCTH
obrexra CJIOXKHBIX MPHIOKEHHI. DTO CBA3aHO C TEM, YTO CJIOXKHOCThH IIPO-
IPaMMHBIX OPOEKTOB PACTET TEMH K€, €CII He 0oyee OBICTPHIMU, TEMIAMHU, YTO M TEXHUYECKOE
obecrieuenne. I103ToMy OT 0OBEKTOB, KOTOphIE HE HYKHBI HAa JAHHOM CTaJUM BBINOIHEHHS IIPO-
IPaMMBI, HY)KHO OCBOOOKIAThCA. IIpu 5TOM 0CBOOOXKIAIOTCS M BBLIEICHHBIE MM OOIACTH MAMSTH,
KOTOpPBIE MOTYT MCIIOJIb30BaThCsl BHOBb CO3/1aBaeMbIMU 00BeKTaMu. IIpocToii mpumep TOro — ok-
HO-3aCTaBKa C JIOTOTUIIOM, TIOSBIISIONIEECs TIPU 3aIlyCKe MHOTHX IpUiIoxkeHuii. Ilocae Hauana pe-
aJLHOTO BBIMOIHEHHS MIPHIIOKEHHS T 3aCTaBKA MCYE3aeT ¢ DKPaHa M HUKOT/a GOJIbIIe He MOsBIs-
ercsl B JaHHOM ceaHce paboThl. BblIo 6bI BApBapCTBOM HE YHHUTOKMTH 3TOT 0OBEKT U HE OCBOOO-
JUTH 3aHIMAEMYIO UM NaMSTh JUls 60jiee MPOLyKTUBHOTO UCTIOIb30BAHMS.

C Lenbl0 OpraHM3aluK AUHAMMYECKOTO PACIIpeeNeHHs aMATH BO BCE OOBEKTHI 3alI0KEHbI
METOJIBl MX CO3JaHUsS — KOHCTPYKTOPHI M YHUUTOKEHHUS — JAECTPYKTOPhl. KOHCTPYKTOPHI 0OBEKTOB,
KOTOpblE M3HAYAILHO JOIKHBI IIPUCYTCTBOBATh B MPHJIOKEHUHU (IPUKJIAAHOI mporpamme), cpaba-
THIBAIOT TIPHU 3aIlycKe MPOTpaMMBI. JleCTpyKTOpBI BceX 00BEKTOB, MMEIONIUXCS B JAHHBIH MOMEHT B
IPUIIOKEHUHM, CPaOaTBIBAIOT IIPH 3aBEPLICHUHU ero paboTsl. Ho Hepemko U B mpoliecce BHINOIHEHHUS
pa3IuyYHBIE HOBBIE OOBEKTHI (HANpHMEp, HOBHIE OKHA JOKYMEHTOB) JMHAMUYECKH CO3NAIOTCS U
YHUUTOXKAIOTCS C TIOMOLIBIO MX KOHCTPYKTOPOB U JIECTPYKTOPOB.

BK/1109aTh 00BEKTHI B CBOIO MPOTPAMMY MOKHO JIByMs CIIOCOOAMH:

- BPY4HYI0O — BKJIIOYAaTh B HEE COOTBETCTBYIOLIUE ONEPATOPhl (3TO MPHXOAUTCA JeaTh He
OYE€Hb YacCToO);

- IyTeM BU3YaJlbHOTO IPOrPAMMHUPOBAHHUS, HCIIONb3Ys 3arOTOBKH-KOMIIOHEHTHI.

- MeTtoast j

CoObITHs

1.2. OcHOBBI BU3YyalIbHOT'O TPOrpaMMHUPOBaHUs UHTEpdeiica

CKOJIBKO CYIIECTBYET MPOTPAMMHUPOBAHUE, CTOJIBKO CYIIECTBYIOT B HEM W TYIUKH, B KOTO-
pBI€ OHO TIOCTOSIHHO MOMAAAeT U U3 KOTOPBIX, B KOHIIE KOHIOB, JOOJIECTHO BBIX0 IUT. OMH U3 Ta-
KHX TYIMHKOB WJIM KPU3UCOB HE TaK JaBHO ObUI CBS3aH C pa3pabOTKO# rpaduyeckoro uHTEpdeiica
nosnb3oBarens. IIporpaMMupoBaHue Bpy4HYIO BCSKMX NPUBBIYHBIX I10JIB30BATEII0 OKOH, KHOIIOK,
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MEHIO, 00pabOoTKa COOBITHI MBIIIH U KJIaBHATyPbl, BKIIOYSHUE B TIPOrPaMMBbl H300paKEHUN U 3ByKa
TpeboBasio Bce Oojblie M OOJbIIe BpEMEHH MporpaMMHcTa. B psae ciaydaeB BeCh 3TOT CEPBUC
HayuHal 3aHuMath 10 80-90% oObema mporpaMMHbBIX KOAOB. [Ipudyem Bech 3TOT Tpya HEpelnKo
nponajiai MouTH BIIYCTYIO, IIOCKOJBKY Yepe3 TOA — APYroil MEHSJICS OOIIENPUHATHIA CTHIIb I'pa-
¢dudeckoro uaTepdeiica, U Bce MPUXOAMIOCh HAYMHATH 3aHOBO.

Brixox u3 3TOi cuTyanmuu oOo3Hauwics Onaromaps AByM moaxonam. llepBerii M3 HUX —
CTaHJapTU3alus MHOTHX (QyHKIHA MHTepdelica, Oiaronaps 4emMy MOSBHIACH BO3MOXKHOCTh UC-
H0JIb30BaTh OMOJIMOTEKH, UMetoluecs, Hanpumep, B Windows. B utore npu cMene ctuiis rpadude-
ckoro uutepdeiica (Hanpumep, npu nepexoae ot Windows 3.x k Windows 95) npunoxeHus cMor-
JM aBTOMAaTHYECKU MPUCTIOCAOIUBATHCS K HOBOM cucTeMe 0e3 Kakoro-iubo mepenporpaMmmMHupoBa-
HUs. Ha 3TOM myTH co37anuch MpeKpacHbIe YCIOBHS JUIS PEIICHUS OJHOW M3 BaKHEHINIUX 3a1ad
COBEPIICHCTBOBAHUSA TEXHUKU MPOTPAMMHUPOBAHUS — HMOBMOPHO20 UCHONb308AHUA K0O08. OnHa-
Kbl pa3paboTaHHbIe BaMU (HOPMBI, KOMIIOHEHTHI, (PYHKIIUA MOTJIA OBITH BIIOCJIEICTBUU HEOIHO-
KpPaTHO MCIOJB30BaHbl BaMHU WJIM APYTUMHU NMPOTPAMMHUCTAMHM JJIsi pEIIeHUs HX 3aaad. Kaxmprit
IPOTPAMMHUCT TOJIYYHII JOCTYI K HApaOOTKaM IPYTUX MPOrPaMMHUCTOB M K OTPOMHBIM OHOIHOTE-
KaM, CO3JIaHHBIM pa3nuuHbiMH pupmamu. [Ipuyem Obita obecrieyeHa COBMECTUMOCTD MTPOrpaMM-
HOro o0ecrneueHus:, pa3pabOTaHHOTO Ha PA3HBIX AJITOPUTMHUCCKUX S3bIKAX.

BTophIM pEBOIOIMOHHBIM IIarOM, KapIUHAJIBHO OOJETYMBIIUM JKHU3HB IIPOTPAMMHCTOB,
SIBUJIOCH TOSIBJICHHE BU3YyalbHOTO NMPOrpaMMHUpPOBaHus, Bo3HuKIero B Visual Basic u Hamemamiero
onectsuiee BorutonieHue B cucremax Delphi u C++Builder ¢pupmer Borland. Do siBunock peraronm
maroM B passutuu Tak HaszpiBacMoir CASE-texnonorun (Computer Aided Software Engineering —
ABTOMAaTU3UPOBAHHOE IPOEKTUPOBAHUE MPOTPAMMHOTO OOECTICUCHHUS).

BusyanbpHOe TpOrpaMMHpPOBAaHHE MO3BOJWIO CBECTH MPOCKTHPOBAHUE IOJIb30BATEIIECKOTO
uHTEepdeiica K MPOCTHIM U HATISAHBIM MPOIIeypaM, KOTOPHIE Jal0T BO3MOXKHOCTD 32 MUHYTBI HJIH
Yachl C/IeaTh TO, Ha YTO paHee YXOIHIN Mecsisl paboTel. B coBpementom Buze B C++Builder sto
BBITJISIIUT TaK.

Beoi paboraete B Mnrerpuposannoii Cpene Paspaborku (MCP wnu Integrated development en-
vironment — IDE) C++Builder. Cpena npenocrasinsietr Bam ¢hopmbl (B TPUIOKESHUN UX MOXKET OBbITh
HECKOJIbKO), Ha KOTOPBHIX pa3MeIIalTcsi KOMIOHEHTHl. OOBIMHO 3TO OKOHHasi (hopMa, XOTS MOTYT
ObITh U HeBUAMMEIE (opMbl. Ha opMy ¢ MOMOIIBI0 MBIIIIH NIEPEHOCATCS U Pa3MENIAIOTCS HKTO-
rpamMMbl KOMIOHEHTOB, UMerOIXcsl B Onbnnotekax C++Builder. C moMorpio MpocThiXx MaHHITY-
JSIANA BBl MOXKETE M3MEHSATH pa3Mephbl M PACIIOIOKEHUE dTUX KOMIIOHEHTOB. [Ipu 3TOM BBI BCe
BpeMsl B IIpoIecce MPOEKTUPOBAHUS BUIUTE Pe3yJabTaT — M300pakeHHe (OpPMBI M PACIIOJIOKEH-
HBIX Ha HEl KOMITOHEHTOB. Bam He Ha/l0 MyYHTHCSI, MHOTOKPATHO 3aIyCKasl MPHIIOKEHUE U BBIOU-
past HanOoJee yaayHble pa3Mepbl OKHA U KOMITOHEHTOB. Pe3ynbTaThl MPOEKTUPOBAHUS BbI BUIHU-
Te, Take He KOMITWIMPYsI POTpaMMy, HEMEUIEHHO TI0CIIe BBHITIOJHEHNS KaKOH-TO OMEpamuu C 1o-
MOIIBIO MBIIIIH.

Ho nocromHcTBa BU3yallbHOTO MPOTPAMMHUPOBAHHUS HE CBOAATCSA K 3ToMy. Camoe riiaBHOE 3a-
KJIFOYAeTCs B TOM, YTO BO BpPEMsl MPOCKTUPOBaHHSA (POPMBI M pa3MElIeHHs] HAa HE KOMIIOHEHTOB
C++Builder aBromatnuecku GopMupyer Koabl MPOrpaMMbl, BKJIIOYas B HEE COOTBETCTBYIOIINE
(parMeHThI, ONMUCHIBAIOIINE JAHHBI KOMIOHEHT. A 3aTe€M B COOTBETCTBYIOLIMX JHUATOTOBBIX OK-
HaX T0JIb30BATENIb MOKET U3MEHHTD 3aJJaHHBIC 110 YMOJIYaHHUIO 3HAYCHHUS KaKUX-TO CBOMCTB ATHX
KOMITOHEHTOB U, IIPH HEOOXOJUMOCTH, HanmucaTb 00pabOTUYMKN KaKUX-TO coObITHH. To ecTh mpo-
eKTUPOBaHHME CBOAUTCS, (PaKTUUYECKH, K Pa3MEIICHIIO KOMIIOHEHTOB Ha (opMe, 3aJaHHI0 HEKOTO-
PBIX UX CBOMCTB M HAITUCAHMIO, IPH HEOOXOAUMOCTH, 00pabOTUUKOB COOBITHIA.

KoMmOHEHTBI MOTYT OBITh 8U3yaibHble, BATUMBIE TIPU padOTe MPHUIIOKEHUS, U HeBU3YdIbHble,
BBITIOJTHSIIONINE T€ MM MHBIE CIIy)XKeOHble PYHKIMU. Bu3yaabHble KOMIIOHEHTHI Cpa3y BHIHBI Ha
DKpaHe B MPOIECCEe MPOSKTUPOBAHUS B TAKOM K€ BHJE, B KAKOM WX YBHIUT MOJIb30BaTENh BO Bpe-
Ml BBITIOJTHEHUS MPHIIOKEHHSI. DTO TO3BOJIET OYEHB JIETKO BBIOPATh MECTO UX PACIONIOKEHUS U
uX qu3aiiH — hopmy, pazmep, opopmiieHHE, TEKCT, IBET U T.1. HeBu3yaabHbIe KOMITOHEHTHI BUTHBI
Ha GopMe B mpoliecce MPOSKTUPOBAHMS B BUAC MUKTOTPAMM, HO MOJIB30BATEII0 BO BPEMS BBINOJI-
HEHHS OHU HE BHUJIHBI, XOTSI M BBIITOJHSIIOT U HETO 3a KaJIpOM BeChMa TOJIE3HYIO paboTy.

B Oubnmuorekn Bu3yanbHbIX KoMIoHeHTOB C++Builder BkioueHO MHOKECTBO THIIOB KOMIIO-
HEHTOB, U MX HOMEHKJIaTypa O4YeHb OBICTPO pacIIUpseTcsl OT BepcuU K Bepcuu. MMeromerocs
y)Ke ceifuac BIOJHE JOCTaTOYHO, YTOOBI MOCTPOUTH MPAKTHUECKU JII000E camMoe 3aMbICIOBATOE
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MPUJIOKEHHE, He Mpuberas K CO3/aHUI0 HOBBIX KOMIOHEHTOB. [Ipu 3TOM Jajke HEOMBITHBIN MPO-
TPAaMMHUCT, JEJIAIOIINI CBOU MEPBbIE 1A HAa 3TOM MOMPHIIE, MOKET CO3AaBaTh MPUIOKEHUS, KO-
TOpbIE BBITJISAIAT COBEPILIEHHO MPO(ECCHOHANBHO.

Paznen 2:
OCHOBHBIE HAITIPABJIEHUS B ITPOTPAMMUWPOBAHUU

JleKuust IPOBOIUTCS B HHTEPAKTUBHON Gopme ¢ Tekyium kortposem (0,5 gac.)

K HacrosiieMy BpeMEHHU B IPOrpaMMHUPOBAHUH C(HOPMHUPOBAIOCH HECKOIBKO HATIPABIICHU:
- IPOLIETyPHOE MTPOTPAMMHPOBAHHE;

- MOJIyJIbHOE TIPOTPaMMHUPOBaHHUE;

- 00bEeKTHO-OpUEHTHPOBaHHOE TIporpammupoBanue (OOIT).

2.1. IIpouenypHoe MporpaMMHUpPOBAHHE

B mpoueaypHoM nporpaMMUpOBaHHHM OCHOBHOE BHUMAHHE YACISACTCS allTOPUTMY, T.€. HEKO-
TOPOM 3aJaHHOW MOCIEAOBATEIIBHOCTH JIEHCTBHM, BBIIIOJHEHNE KOTOPBIX IPUBOAMT K ITOIYYEHHIO
pe3yibTata BBIYUCICHHHA. SI3BIKM MPOrpaMMHPOBaHUS, KOTOPBIC MOJICPKUBAIOT 3Ty MOJEIIb,
HAa3bIBAIOTCS MPOIEAYPHBIMU. [ TaBHOE BHUMAaHHME B HUX YIEISETCS MOCTPOSHHIO Tporenyp (mos-
pOTpaMM) |, KaK CJICJICTBHE, PEIICHUIO CIICAYIOIIMX BOIIPOCOB:

- Iepeiaya apryMeHTOB B IPOIICTYPHI,

- IOJTyYCHHUE BBIYUCIUTEILHBIX 3HAYCHUN U3 IIPOLICAYD;

- BHYTPEHHSISI OpraHU3alus MPoLeayp.

[lepBbIM mpoueaypHBIM si3bIKOM ObUT DopTpaH. Jlanee MosIBIIOCH 11e10€ MOKOJCHHUE SI3BIKOB
ykazanHoro tuna: Airon 60, Anron 68, [lackanb, Cu u jap.

2.2. MogaynbHOE porpaMMHpPOBaHUE

B MoaynbHOM IpOrpaMMUpPOBAHUH OCHOBHBIE AKLIEHTHI IIEPEHOCSTCS Ha TOCTPOCHUE MOJIYJIEH.
[Tpu 3TOM HEOOXOAUMO OIPEAETUTh MOJYJIH, KOTOpble OyAyT HCIOIb30BaThCS, U Pa3leIUTh MPO-
rpaMMy Ha MOJYJH Tak, 4ToObl €€ JaHHbIE OBLIM CKPBITHI B 3TUX MOIYJsAX. B pelicTBUTENBHOCTH,
yKa3aHHas MOJIENb IEPEHOCUT OCHOBHbBIE aKLIEHThl HA OPraHU3AIMIO JAHHBIX (a HE Ha AT OPUTM, I10
KOTOpOMY 00pabaThIBatOTCs 3TH JaHHBIE).

Onp. 1. MonyneM Ha3bIBa€TCsS MHOXECTBO B3aMMOCBS3aHHBIX MpoIenyp (IIOANporpaMm) BMe-
CT€ C JaHHBIMH, KOTOPBIE 3TH MPOLEAYpbl 00padaThHIBAIOT.

OCHOBHOH 11€/IbI0 JAHHOTO HANpaBJIEHUS SBJSETCS CKPBITUE AAHHBIX B Moayisx. IIpeamoso-
UM, HaJ0 pa3paboTaTh o4eHb OONbIIYIO porpammy. Takol pa3paboTKoil OyneT 3aHMMAaThCs KOJI-
JIEKTUB MPOTPAMMUCTOB, B KOTOPOM Ka/Iblil MPOrpaMMHUCT OTBEYAET 3a ONPEAeNIEHHYIO YacTh 00-
el nporpammsl. ECiii KOJIJIEKTUB HCIOJIB3YET MPOLEAYPHOE HAIIPABJIEHNUE B IPOIPaMMUPOBAHNH,
TO HAJI0 PEIIUTh HEKOTOPbIE TPOOIIEMBI:

- IOTOBOPUTHCS 00 MCIIONB3YEMbIX MMEHAX B MpOrpaMMme JAJs TI00albHBIX NePEeMEHHBIX, MO-
CKOJIbKY MCIIOJIb30BaHKE OJTHOTO MMEHH JUIS Pa3HbIX IEPEMEHHBIX MPUBOAUT K OIIMOKE;

- IOTOBOPUTHCS 00 OpraHM3aluy OOIIMX JaHHBIX U CIOCO0aX AOCTYMHA K 3TUM JaHHBIM.

Jy1s 6071b11103 TPOrpaMMBbl YKa3aHHbIE TPOOJIEMbI MOTYT OKa3aThCsl OYEHb CIOXKHBIMU. ['opas-
JI0 TIPOLIE MOPYYUTh KOHKPETHOMY MPOTPaMMUCTY HEKOTOPYIO CAMOCTOSITENIbHYIO YacTh MPOrpaM-
Mbl. B 3TOM ciyuyae on Oyzer oTBe4aTh 3a KOHCTPYMPOBAHUE BCEX HEOOXOAMMBIX MPOIENyp U JIaH-
HBIX JJI 3THX mpouenyp. Ecinm 3ampeTuTh AOCTYN K JAaHHBIM U3 TNPENeNoB MOIYJs, TO OyneT
NPEJOTBPALIEHO UX CIy4ailHO€ M3MEHEHHE, a 3Ha4MT, U HapylleHue paboTsl nporpamm. Tenepb
BMECTO PEUICHUS MEPEUUCICHHBIX BBIIIE MPOOJIEM Hal0 TOJNBKO MpOoAyMaTh HHTEpdeic (B3aumo-
JIEHCTBHE) CKOHCTPYHUPOBAHHBIX MOJyJIeH B pa3pabarpiBaemMoi oOmieit mporpamme. Jloctyn K Mo-



Y0 OyAeT OCYIIECTBIATHCSA TOJBKO depe3 HMHTepdeic, 4TO HCKIIIOYUT CIydaiHOe H3MCHEHHE
JaHHBIX, U KaK CJICICTBUC, OIJ_II/IGKI/I B HporpaMMe.

HenocpeacrBennas moaaepkka MOIYIbHOTO MPOrPaMMHPOBAHKS BOILIOIIEHA B sA3bIKe MoTy-
ma 2.

2.3. Konnenmnus tumnos

[Ipeanonoxum, Mbl ONIPENETUIN a0CTPAKTHBIN THIT TaHHBIX, HAIpUMED, “‘TpaduuecKkuii 00b-
exT”’. PeanbHBIM TpauueckuM OOBEKTOM MOTYT OBITh Takue (Urypbl Ha IKpaHe AMCIUIEs, Kak
OKPY’KHOCTb, KBa/Ipat U T.Il. PaccMoTpuM creqyroliee npeacTaBieHue Hallel a0CTpakuu:

struct Touxka {kxoopamMHaTa X, KOOpPIMHATAa V};

struct T'paduueckum obOBEKT

{
CKprTbIe_ (J'[OKaJ'[b HBIE ) _KOMHOHeHTbI .
Touka center;
Bun rpag¢mueckoro obwbekTa z;
He ckpeiTele (rJ100ajibHBIE) KOMIIOHEHTHI
npouenypa HapucoBartTsk;
npouenypa llepemMecTuTs;
npouenypa IIOBEPHYTH;
OIpyTHMe OPpOoLenypbl
}i

31ech Mbl ONPENENIUIN HOBBI TUII ¢ MMEHEM Touka W HOBBIM THN ¢ uMeHeM ['paduue-
ckuil_00bekT. Tun Touka (pakTHUYEeCKH BKIHOYAET FOPU3OHTAIBHYIO U BEPTUKAIbHYIO KOOPAMHATHI
BooOpaykaeMoil Ha akpaHe auciuies Touku. Tun ['paguuecknii 00BEKT ONMMCHIBAET KaK JaHHBIE, TaK
Y TIPOLIEAYPBI, MAHUITYJIUPYIOIINE 3TUMH JaHHBIMU. JJaHHBIMHU SBIISIOTCA:

nepeMeHHasa center tuna Touka;

nepeMeHHad z Tuna Bui rpadmiyeckoro obbeKTa.

[Ipenmnonoxum, 4To BUJ rpaguueckoro o0beKTa MOXKeT ObITh JTUOO OKPYKHOCTh, IMOO KBa-
pat. B pe3ynbTare Z MOKeT NPUHUMATh OJHO M3 ATUX Buja_rpaduueckoro o0beKTa IBYX 3Haye-
Hui. Ecnu Z= OKpyXHOCTB, TO ONpeaen€éHHble HAMH IIPOLEAYPHl O3BOJISIOT PUCOBATh HA JKPAHE
JCILIIes], TepeMellaTh U BpallaTh OKPYKHOCTh (OyJ1eM CUMTaTh, 4TO painyC OKPY>KHOCTHU SIBJISIETCS
KOHCTaHTOM M 3ajaH 3apaHee). Eciu Z= kBajpar, TO MOJ0OHbBIE NEHCTBUS MOKHO BBIIOJIHATH C
KBaJpaToM. A 4YTO JeiaTh, €CIM Mbl XOTUM ONpEIeNuTbh HOBBIM Bua rpaduueckoro oObekra,
Hanpumep, TpeyroiapHuk? [Ipu npouenypHoM Moaxoie HaJ0 MEHATb BCE TPH MPOLETYpHI, MPOoLe-
nypa HapucoBaTb cTaHeT Takoi:

npouenypa HapwucoBaTh

{
ecar Bup rpaduueckoro oOwekTa 3TO OKPYXKHOCTH,
TO HapmMcoBaTb OKPYXHOCTb,
B IIPOTMBHOM CJly4dae,
ecu Bup rpadmueckoro o6beKTa 3TO KBampar
TO HapmcoeBaTb KeagpatT,
B NPOTMBHOM CJydae,
ecar Bup rpaduueckoro oOweKTa 3TO TPeyTrOJIbHUK,
TO HapmcopaTb TPeYyI'OJIbBHUK;
}

Hepnocrarku:

- MPOLEAYPHI JOJDKHBI “3HATh” O BCeX Ipaduueckux 00BEKTax, KOTOpbIe MPOrPaAMMUCT 3axXO0-
yeT HapucoBaTh. Ha nmpakTrke 3TO HEBO3MOXKHO;

- €CIIM BBl XOTUTE PACCMOTPETh HOBBIU IpauuecKuil 0OBEKT, HY’)KHO MEHSTh MHOTHE paHee
pa3paboTaHHbIE TPOLEAYPHL, YTO BEAET K HOBBIM OLIMOKaM B POrpaMMax;

- HOBBI{ THIl JAaHHBIX CTAaHOBUTCA (DAKTUYECKH HOBBIM THIIOM JAaHHBIX KOHKPEKTHOTO TpO-
IrpaMMHCTa U TEPSET YHUBEPCAIBHOCTh (Pa3BUBAEMOCTh) €I0 UCIOIb30BAHUS.

10



OO nHampaBjeHUE B IPOrPaMMUPOBAHUH pa3peliacT 3Ty MpoodemMy.

2.4. OOBEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMHPOBAHNE

B OOII ucnone3yrorcs cienyromue 6a30Bbie PaBHia;

- OIIPECIICHUE KJIaCCOB, KOTOPBIC OYIYT UCTIOJIB30BaThCS;

- OIIpe/IeJICHUE BCEX HEOOXOIUMBIX OMEPALIM JIJIsl KaXKJ0To Kjlacca;

- o0ecrieyeHue pacmpseMocT (OTKPBITOCTH) KJIACCOB C MCIOJIB30BAaHUEM IPUHIIAIIA HACIIe-
JIOBAHMSL.

Mpgb1 MOkeM onpenenuTh 0a30BbIe (HEM3MEHSIEMbIC) CBOMCTBA JTIFOOOT0 IPpaUIECKOTO 0OBEKTA.
Takoit 00BEKT UMEET I[BET U KOOPAUHATHI, OH MOXKET ObITh HApUCOBaH U nepemeniés u T.1. C npy-
O CTOPOHBI, KXl KOHKPETHBIA I'paguiecKuii 0ObEKT 00iamaeT W MPUCYIIUMHU TOJIBKO €My
cnenupuIecKuMH CBoiicTBaMu. Hampumep, OKpyKHOCTh UMEET PaInyC U MOXKET ObITh HAPHCOBaHA
TOJILKO C MOMOIIBIO MPOLEAYPHI, KOTOPasi pUCYET OKPYKHOCTb.

Onp. 2. S13p1k IpOrpaMMUPOBAHUS, KOTOPBIN IMO3BOJISIET BBIJCIUTH Oa30BbIE CBOMCTBA U MOTOM
JIOTIONTHUTH crienuduaeckue, spisercs s3pikom OOIT.

DTO peanu3yeTcsl 4epe3 CIeNHUabHBIA MEXaHW3M, Ha3bIBaeMblil HaciegoBaHueM. OCHOBHas
ujesl TAKOro MexaHu3Ma 3akiitouaeTcs B cienyromeM. CHavyana onpeenstoTcs: 6a30Bbie CBOWCTBA
HOBOI'O THIIA JAHHBIX, HATPUMED:

struct T'papuueckuri OOBEKT

{
CKPBITEIE  (JIOKAJIbHBIE) KOMIIOHEHTHI :
Touka center;
He CKpBITEIE (TJI100aJIbHBIE) KOMIIOHEHTHI :
MonombMUMpyeMasa npouenypa HapucoBaTsb;
npouenypa llepemMecTuTh;
MomupuumpyeMmad npouenypa [OBEepHYTH;
OIpyTHMe HOpOoLenypbl

i

Onp. 3. Monudumupyemasi mporeaypa — 3TO Takas Mpoleaypa, Kotopas B OyIyIieM MOXKET
ObITh M3MeHeHa (B si3bike C++ JUIst 3TUX LENell MCIob3yeTcst KiodeBoe cioBo Virtual). B neii-
CTBHUTEIBHOCTH Virtual roBOpuUT 0 TOM, 4TO COOTBETCTBYIOIIAS MPOIIEAYPa MOKET OBITH H3MCHEHA B
Oynyiem (a MoxkeT ObITh 1 HeT). [locne Toro Mbl MOXKeM ONpPeAeTUTh 0a30BBIA KO sl MOIUDH-
UAPYEMOH MPOLETYPbI, HAIIPUMED:

Mommomumpyemad npouenypa HapucoBaTh

(MaccuB_C_KOOpIMHaTaMM TOUeK, pasMep MacCuBa)

{
//pucyeT Ha BSKpaHe BCe TOUYKM, 3BallaHHLHIE B MaCCHUBE
MaCCT/IB_C_KOOp,HMHaTaMT/I_TOHeK

}

Jyis Toro, 4ToOBI ONMpenenuTh crenuduieckuii rpaduyeckuii 00bEKT, MbI JOJDKHBI OMHCAThH
ATOT crnenupuuecknii 0OOBEKT M JOOABUTH B HETO TOJILKO HOBBIE MPOIEAYPHI, PEIIAIONINE HOBBIC,
cneruduIeckue st 3Toro o0bekTa, 3aaaun. Hampumep:

struct OKpPyXHOCTBL HacjeInyeTcd M3 Kjacca I'papmueckuyt OOBEKT

{
CKprTbIe_ (J'IOKaJ'H:: HEBIE ) _KOMHOHGHTEI .
Ienoe radius
He CKpHTEE (Tjio0ajibHEEe) KOMIIOHEHTH :
MomupuuMpyeMad mnpouenypa HapucoBaTsb;
Momubpuumpyemada npouenypa [OBEepHYTH;
Ipyrre MOoOMOMUMPYyEMBE MPOLeIy bl

i

Hoseiit kmace OKpy>KHOCTh HaclieayeTcs u3 craporo kiacca I'paduueckuii o0bexT. B cooT-
BETCTBUHM C TpaBmwiamu, NpuHIATHIMU B OOII, k1acc OKpy>KHOCTh MOXKET HMCHOJIb30BAaTh JAaHHBIE U
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mporeaypsl U3 0a30BOTO Kjacca (B HameM mpumepe u3 kinacca ['padudeckuii 00beKT), 100aBIATH
HOBBIC JaHHBIC U MPOIETYPHI (CM., HApUMep, AaHHoe radius), a Taxke (1 3TO OYeHb BaKHO) U3Me-
HATH MPOLEAYPHI, UMerotue Ty Virtual (Mmoauduimpyemsie mporeaypsi).

Pasznea 3:
KJIACCBI

3.1. O0BaBIEHNE Kilacca

Knacc — 3To THIl AaHHBIX, ONMpeaessieMblil mojb3oBareieM. To, yro B C++Builder umeercs
MHOKECTBO MPEIONPEAEICHHbBIX KJIACCOB, HE MPOTUBOPEUYUT ITOMY ONPENEIICHUIO — BeAb pa3pa-
6otunku C++Builder Toxe nonp3oBarenu C++. [loHsTHs Kiacca, CTPYKTYphl B O0ObEIUHEHUS B
C++ noBoapHO OM3KH OpyT K Apyry. [losTomy mourtu Bee, 4To OYAET J1ajee rOBOPUTCS O Kilaccax,
MPUMEHHUMO TaKXe K CTPYKTypaM U 00bETUHEHUSIM.

Knacc nomxen ObITh 00BSIBIEH JI0 TOTO, Kak OyJeT 0ObsBIEeHA XOTs OBl OJTHA IIEPEMEHHAS ITOTO
kJacca. T.e. ki1acc He MOXKET OOBABISTHCA BHYTPU OOBSIBIIEHUS [IEPEMEHHOM.

Cunrtakcuc oObSBICHUS Ki1acca CIASAYIOIIHIA:

class <umMsa kJjacca> : <CIOMCOK KJIaCCOB — POIOUTEJEeN>

{

public: //OOCTYynHO BCEM

<IDaHHBIE, METOIEl, CBOMCTBa, COOBITUS>
__published

<IaHHHE, CBOMCTBAa>

protected: //OOCTYMNHO TOJIEKO INOTOMKAM
<IDaHHBIE, MEeTOI:l, CBOMCTBAa, COOBITUSI>
private //OOCTYyMNHO TOJBEKO B KJacce
<IDaHHBHE, METOIH, CBOMCTBa, COOBITUSA>

} <COMCOK NepeMeHHEIX>

Hanpuwmep:
class MyClass : public Classl, Class?
{
public:
MyClass (int=& 0) ;
void SetA(int);
private:
int FA;
double B, C;
protected:

int F(int);

}i

Nwms xmacca MOXKET OBITh JIHOOBIM JIOMYCTHMBIM HeHTH(uKkaTopoMm. VaeHTudukatopsl Kiac-
COB, HACJIEAYIOIIUX Kiaaccam Oubnmmorexu komnonentoB C++Builder, npuHsITo HaYWHATH ¢ CHMBOJIA
«T».

Krnacc moxer HacienoBaTh 1mojisi (OHM Ha3bIBAIOTCS JaHHBIE-3JIEMEHTHI), METO/IbI (OHU Ha3bl-
BAlOTCS (DYHKIIMH-3JIEMEHTHI), CBONCTBA, COOBITHS OT JPYIMX KJIACCOB — CBOMX IMPEIKOB, MOXET
OTMCHATH KAaKHEC-TO U3 DTUX DBJICMCHTOB KJiIaCcCa WJIM BBOIUTH HOBBIC. ECJ'II/I HpeJIYCManI/IBaIOTCﬂ
TaKWe KJIACCBHI-TIPEIKH, TO B OOBSBICHUU KJacca MOCJIE €ro MMEHHM CTABUTCS JBOCTOYHE, U 3aTEM
JlaeTCsl CIUCOK pojauTesiell. B NmpHUBEIEHHOM BBIIIE MPHUMEPE MPEIYCMOTPEHO MHOKECTBEHHOE
Hacienoanue knaccam Classl u Class2. Eciu cpean kiiaccoB-IPeIKOB BCTPEUAOTCS KIIACChI OMO-
aroTekn kommoHenToB C++Builder wnm kmaccel, HacaeayroOmue UM, TO MHOKECTBEHHOE HACIIE0-
BaHUE 3aIPEIICHO.

Ecim o0bsIBIIIEMBIi KJ1acC HE UMEET MPEANICCTBEHHUKOB, TO CITUCOK KJIACCOB-POJUTEIICH BMe-
CTE C MPEANICCTBYIONINM JIBOSTOUNEM omyckaercs. Hampumep:
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class MyClassl

JlocTym K 00BSBIISICMBIM DJIEMEHTAM Kjlacca OMpeIesieTCs TeM, B KAKOM pa3jiesie OHU 00bsB-
aensl. Pazaen public (oTkpeIThIil) npeaHa3HaueH s 00bSBICHUI, KOTOPbIC TOCTYIHBI IS BHEIII-
HET0 HMCIOJIb30BaHUsA. DTO OTKPBITHIA MHTEpdeiic kiacca. Pazgen published (mybmukyemsrit) co-
JICPKUT OTKPBITBIC CBOWCTBA, KOTOPBIC MOSBIISIOTCS B IMPOIECCE NMPOCKTHPOBAHUS HA CTPAHHMIIC
cBoiictB MucnekTopa OOBEKTOB M KOTOPBIE, CIIEI0BATEIBHO, MOJIH30BATEIb MOXKET YCTAHABIHBATh
B IIpoIlecce MPOeKTUpoBanus. Paznen private (3akpbIThlit) CONEPKUT OO0BABICHUS MOJICH U QYHK-
I[UH, UCTIOJIb3YEMbIX TOJBKO BHYTPHU JaHHOTO Kiacca. Pasmen protected (3amiuiiieHHbIH) COAEPKHUT
OOBSIBIICHUSI, IOCTYITHBIE TOJIBKO JJIsl IOTOMKOB 00BsBIIsIeMOro Kinacca. Kak u B ciiydae 3aKpbIThIX
9JIEMEHTOB, MOYKHO CKPBITh JICTAJIA PEaTM3al[iy 3aIUIICHHBIX JIEMEHTOB OT KOHEYHOIO MOJb30-
Barenst. OJHaKO, B OTJIMYME OT 3aKPBITHIX, 3aIlMIICHHBIC 3JIEMEHTHI OCTAIOTCS TOCTYIHBI YIS MPO-
IPaMMHCTOB, KOTOPBIC 3aXOTAT MPOU3BOAUTH OT 3TOTO Kilacca MPOU3BOIHBIC KIACCHI, IPUYEM HE Tpe-
Oyetcsi, 4TOOBI IPOU3BOJIHBIC KJIACCHI OOBSIBIISUIUCH B 3TOM K€ MOJLYJIC.

B nipuBeieHHOM BBIIIIE TPUMEPE Yepe3 00BEKT JAaHHOTO KIacca MOYKHO TOIYYHTh JOCTYI TOJIBKO
Kk ¢pynkimsam MyClass, SetA u GetA. Tlons FA, B, C u ¢ynakuus F — 3akppiThie 2€MEHTHL. ITO
BCIIOMOT'aTeIIbHBIC JTAaHHBIC U (DYHKIHSI, KOTOPBIC MCIIOJIB3YIOT B CBOEH pabOTe OTKPBIThIC (BYHKIIHUH.
Ortxkpeitas Gpyskis MyClass ¢ uMeHeM, COBITAIAIOIINM C KIMEHEM KJlacca, 3TO TaK Ha3bIBAEMbIH KOH-
CMPYKmMop Kiacca, KOTOPbIH JO0/DKEH WHHWIHAIN3UPOBATh JAaHHBIE B MOMEHT CO3JaHHsS OOBEKTa
kiacca. [IpucyTcTBue KOHCTPYKTOpa B OOBSIBICHUM Kilacca He o0s3aTesbHO. [Ipu oTCyTCTBHM KOH-
CTPYKTOpa MOJIh30BaTEb JODKEH caM M03a00THUThCS O 3aJaHMK HAYaJIbHBIX 3HAUCHHH JaHHBIM —
AJIEMEHTaM KJiacca.

[lepen uMeHaMH KJIaCCOB-POJMTENCH B OOBSBICHUN KJIacCa TAK)KE MOYKET YKa3bIBAThCS CIICIIH-
¢ukarop nocryna (B mpumepe public). Cmbicn storo criermdukaTopa TOT e, YTO U ISl SJIEMEHTOB
Ki1acca: nmpu HacnemoBanud public (OTKpBITOM Hac/IeI0OBaHUK) MOYKHO 00OpaIaThCs Yepe3 0ObEKT JIaH-
HOT'O KJIacca K METOJIaM M CBOWMCTBaM KJIaCCOB-TIPEIKOB, MPH HAacJeA0BaHUU private momobHoe oopa-
IIEHUE HEBO3MOXKHO.

ITo ymonuanuio B Kiaccax (B OTIIMYME OT CTPYKTYpP) Hpearnonaraetcs crennuduxarop private.
[TosTOMY MOXHO BKJIFOUaTh B OOBSBJICHUE KiIacca JaHHbIC U QYHKIIUH, HE yKa3bIBas crierudukaropa
nocryma. Bee, 4To BKIIIOYEHO B OMUCAHUE JI0 IEPBOTO CrieM(PUKATOpa JOCTYIIA, CYUTACTCS 3allUIICH-
HBbIM. AHAJIOTHYHO, €CJIM HE yKa3aH Crenu(uKaTop mepes CrMCKOM KIIacCOB-POIUTENCH, Tpernoa-
raeTcs 3allUIIeHHOEe HACIIeIOBAHNE.

OObsBIIEHUS JTAaHHBIX-3JIEMEHTOB (II0OJIEH) BBITISAJAT TaK kK€, KaKk OOBSBICHHUS NMEPEMEHHBIX
WK OOBSIBIICHUS TOJICH B CTPYKTYypax:

<Tmn> <uUMeHa I[OoJIeN>;

B 00BsiBICHMM KIlacca IMOJIsL 3alpeniacTcss HHUIMATU3UpoBaTh. s MHUIIMATH3AIIUN TAHHBIX
CITy’KaT KOHCTPYKTOPBI, 0 KOTOPBIX YK€ YITOMHUHAIOCH.

OObsiBIICHUST (PYHKIIMHA-JIEMEHTOB B TPOCTEUIIIEM CITydae HE OTIHYAOTCS OT OOBIYHBIX OOBSIB-
JeHUN QYHKIHH.

[Tocne Toro, Kak OOBSBIICH KJTaCC, MOYXHO CO37[aBaTh OOBEKTHI 3TOTO Kiacca. Eciu Bam kiiacc He
HacienyeT Kiaccam OubmnoTeku kommonenToB C++Builder, To 00bexT Kiacca co3maercs Kak Jrooas
nepeMeHHast JIPYroro THITa MPOCThIM 00bsiBIIeHHeM. Harpumep, oneparop

MyClass MC, MC10[10], *Pmc;

cozmaer 00bekT MC o0BsiBeHHOro BhImie kiacca MyClass, maccus MC10 u3 necsiti 00BeKTOB
JAaHHOT'O KJlacca M ykaszareib PMC Ha 00BbEKT 3TOro Kiiacca.

B MOMeHT co3manus 00BEKTa KiTacca, MMEIOIIETO0 KOHCTPYKTOP, MOKHO MHHUIMAIN3UPOBATEH €0
JIAHHBIE, TICPSUKCIISIS B CKOOKaX TOCie UMEHU 00bhEeKTa 3HAUCHHS TaHHbIX. Harpumep, oneparop

MyClass MC(3);

HE TOJIbKO co3/1aeT 00bekT MC, HO U 3a1aeT ero noo FA 3Hauenue 3. Eciu aToro He caenars, TO
B MOMEHT CO3/IaHUsI 00BEKTA TI0JIC MOJMYYUT 3HAUYCHHE 110 YMOJTYAHHIO, YKa3aHHOE B COJICPIKaIIeMCs
B OOBSIBIICHUH KJIaCCa IPOTOTHIIE KOHCTPYKTOPA.
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Co3naHne NepeMeHHBIX, UCMOJIB3YIOIUX KIJIAcC, MOXKHO COBMECTHTb C OOBSIBICHHEM CAMOTO
KJIacca, pa3Melnas UX CIHCOK MEXIy 3aKpblBarolleil kiacc (UrypHOH CKOOKOW M 3aBepuiaroliein
TOYKOM c 3amsTol. Hanmpumep:

class MyClass : public Classl, Class?2

} MC, MC10[10], *Pmc;

Ecnu co3gaeTcss quHaMUYecKH pa3MellaeMblii 0OBEKT Kilacca, TO 3TO JejaeTcs oneparueit
new. Hanpumep:

MyClass *PMC = new MyClass;

151117

MyClass *PMC1 new MyClass (3);

OTU omepaTropbl CO3JAI0T TIe-TO B JTUHAMUYECKH paclpeaenseMoil o0JacTH MaMsiTH caMu
00BEKTHI M CO3JAI0T yKa3aTenu Ha HuX — nepeMennsie PMC u PMC1.

Coznanue 00bEKTOB Ki1acca IPOCThIM OOBABICHUEM IIEPEMEHHBIX BO3MOYKHO TOJIBKO B cliydae,
€CIIM CpelI IMPEIKOB Balllero Kjacca HEeT KiaccoB OuOamoTeku kommonentoB C++Builder. Eciu
K€ TaKue MPEIKU eCTh, TO CO3JaHKe yKa3aTels Ha 00BEKT ATOro Kiacca BO3MOXKHO TOJIBKO Olepa-
nueil new. Hanpumep, ecnu knacc oObsIBIEH Tak:

class MyClass2 : public TObject

TO CO3/IaHUE yKa3aTelssl Ha 00BEKT 3TOr0 KJIAcCa MOXKET OCYIIECTBIISITHLCS OMIEPATOPOM
MyClass?2 *P2 = new MyClass?2;

3.2. OyKUMu-3JIeMEHTHI, IpYKECTBEHHBIE (DYHKITUHN, KOHCTAHTHBIE (PYHKITUH

[Tons naHHBIX, UCXOJS U3 MPUHIUIIA UHKATICYJISIIIUM, BCET1a JOJKHBI OBITh 3allIUIIEHBI OT He-
CaHKI[MOHMPOBAHHOIO aocTyna. JoCTyn K HUM, KaK IPaBUIIO, JOJDKEH OCYILECTBIIATHCSA TOJIBKO
yepe3 (yHKUUHU, BKIIOYAIOIINE METO/Ibl UTEHHUSI U 3anucu nojed. B atux QyHKIusx noikHa ocy-
IIECTBIATHCA MPOBEpPKA JAHHBIX, YTOOBI HE 3alucaTh CIy4ailHO B MOJISI HEBEPHBIE JAHHbIE WU
YTOOBI HE IONYCTUTh UX HEBEPHOU TPAKTOBKH.

[ToaToMy faHHBIC Beeraa Ienecoo0pa3Ho OOBSBIATH B pasieine private — 3akpbiToM pasjerne
KJ1acca. B penkux cimydasx UX MOXKHO ToMemarh B protected — 3ammiieHHOM pasfelne Kiacca,
4TOOBI BO3MOKHBIE TOTOMKH JAHHOT'O KJIacca UMENU K HUM JIOCTYII.

Xopowuun cTunb NnporpaMmmMmpoBaHust

Kak nmpaBuiio, aenaiiTe JaHHbIE-3JIEMEHTHI KJlacca 3alllUIIEHHBIMH, CHa0Xast uX IpHu HEoOXo-
JUMOCTH OTKPBITBIMM (PYHKIUSMHU YTeHUS U 3anvcu OyHKUIMUU 3alUCU TO3BOJISAT BaM IPOBEPATH
3anMchiBaeMble JaHHbIE U 00eCneurnBaTh TEM CaMbIM HENPOTUBOPEUYMBOCTh AAHHBIX. A (YHKIHUU
YTEHUs MO3BOJIIT BaM HE MEPENHCHIBATh MIPOTpaMMy, Ja)Ke €CIU Bbl PEIIWIN WU3MEHUTh YTO-TO B
THUIIE, CI0CO0aX XpaHEHHUs U pa3MelIeHUs JaHHBIX B KJlacce

[IpuBenem npumep. I1ycTh kKnacc umeeT cieayromniee oObsIBICHUE:

class MyClass

{

public:
volid SetA(int); // OVHKIMSE 3ammcu
int GetA (void); // OVHKIMS UYTEeHMS
private:
int FA;

double B, C;
}i
Peanuzanus GyHKIUN 3aMUCH U YTEHUS MOXKET UMETh BUJL:
void MyClass :: SetA(int Value)
{
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if (...) // MNpoBepKa KOPPEKTHOCTM IHaHHBIX
FA = Value;

}

int MyClass :: GetA(void) {return FA;}

B nmanHOM cnydae (yHKIMS YTEHUS MPOCTO BO3BpAIACT 3HAUCHHE TOJS, HO B 0OJIEe CIOKHBIX
KJIaccaX MOXET MOTPeOOBaThCs KaKas-TO MpeIBapUTelibHas 00paboTka AaHHBIX. OOpaTuTe BHUMA-
HUE, YTO BCE ONMUCAHUS (PYHKIMA-DIIEMEHTOB COAEPKAT CCHUIKY Ha KIIACC C TMOMOIIBIO0 ONeparuu
paspelrieHus 0daactu aeicteus (5:).

B npuBenenHoM npuMepe 00BSIBICHHE KJTACCa COACPKUT TOIBKO MPOTOTHITBI (PYHKIIUMN, a UX pe-
anu3aIs BhIHECEHA M3 ONMucaHus Kiacca. i mpocThix GYHKIMI peann3aiis MOKeT ObITh pa3Me-
[ICHA HEMOCPEICTBEHHO B OOBSIBIICHUH Ki1acca. Hampumep:

class MyClass

{

public:
MyClass (int = 0);
void SetA(int Value); {FA = Value;}; // @yHKLMSA

3anmucu
int GetA(void); {return FA;}; // ¢yHKIMS
YTEeHMUS
private:
int FA;

double B, C;

bi

@DyHKIMY, ONHCAaHUE KOTOPBIX COAEPIKUTCS HETTOCPEACTBEHHO B OOBSIBICHNH Kilacca, B IeHCTBU-
TEIBLHOCTH SIBJISIFOTCS BCTparBaeMbIMu (yHKImsimMu inline.

BBenenue onucanus GyHkuuili B 00bsABICHUE Klacca — 3TO IUIOXOM CTHIIb MPOrpaMMUPOBAHUS:
crieyeT u30erarb CMEIICHHsT OTKPHITOrO MHTepdelca Kiacca, COAEPKAIIerocsi B €ro OObsBICHUH, U
peanuzanuu Kinacca. Ecii yxx Bbl XOTUTE pealn30BaTh BCTparBaeMble (DYHKIIUH, TO JTydIlle TOMECTUTh
B 00BSIBJICHHH KJIacCa MX MPOTOTHII co crermdukaropom inline:

inline wvoid SetA (int); // OYVHKIMSA 3amnmcu

U OTJICNIbHO JIaTh peanm3armio Gynkimu. [Ipu aToM B peanusanuu cnerpdukarop inline we yka-
3bIBACTCSL.

OOBsBNIEHUS KJIACCOB CIEAYET pa3MeliaTh B 3arojOBOYHOM (Qaiie MOAyss, a pealn3aluio
(GYHKIMHA-3]IEMEHTOB B OTAEIbHOM (ailiie peanuzauuu. [Ipu 5ToM B 0OBSIBIEHUH Kilacca JTOJIKHbI
COJIEPXKATHCS TOIBKO MPOTOTHIIBI (PYHKIUK. DTO CleAyeT U3 MPUHIUIA CKPBITHS WHOpMauu —
OJIHOTO U3 OCHOBHBIX B O0BEKTHO-OPHMEHTHPOBAHHOM NMpOTrpaMMHUpOBaHMU. Takas opraHu3zanus
poTrpaMMbl 00ECIIEUNBAET HE3aBUCUMOCTh BCEX MOJYJICH, UCIIOIB3YIOMIUX 3ar0JIOBOYHBIN (hailil ¢
00BsIBJICHUEM KJIacca, OT KAKMX-TO U3MEHEHUH B peaian3alnuu (pyHKIHMII-321eMEeHTOB Kilacca.

OyHKIMU-2IEMEHTHI Klacca UMEIOT JOCTYI K JFOOBIM JIPYrUM (QYHKIHSM-3IIEMEHTaM H K JIFO-
OBIM JTaHHBIM-3JIEMEHTAM, KaK OTKPBITBIM, TaK U 3aKpbIThIM. KIMEeHTHI Ki1acca (Kakue-To BHEIIHHE
byHkmy, padoTtaromnye ¢ 00beKTaMH JaHHOTO KJlacca) UMEIOT JOCTYII TOJIBKO K OTKPBITHIM (PYHKITH-
SAM-3]IEMEHTaM U JaHHbIM->JieMeHTaM. Ho B HEKOTOPBIX Cilydasx >KeNlaTe’dbHO O0ecreuuTh JOCTYII K
3aKPBITBIM AJIEMEHTaM JUIs (QYHKIIUH, HE SBISIONIMXCS JIEMEHTaMH TAHHOTO KJiacca. DTO MOYKHO Clie-
JaTh, OOBSIBUB COOTBETCTBYIOIIYIO (DYHKIMIO KaK Opyea Kiacca ¢ ToMolnbio cnermdukanmm friend.
Hampumep, ecu B 00BsSIBICHHE KiTacca BKIIFOYHTH OMEPATOP

friend wvoid IncFA (MyClass *);

To QyHkuus INCFA, He ABIAACH AIEMEHTOM JAaHHOTO KJlacca, MOJIydaeT JOCTYI K ero 3aKphbl-
ThIM 35ieMeHTaM. Hanpumep, ¢pynkius INCFA mosxeT ObITh OnucaHa I71e-TO B MpOrpamMme Cleny-
IOIHUM 00pa3oMm:

void IncFA (MyClass *p) {P->FA++;}

JIpy’KECTBEHHBIMH MOTYT OBITh HE TOJBKO ()YHKIIMH, HO W IIeNibie Kiacchl. Hampumep, BBI
MOJKET€ TIOMECTUTh B 0OBSBIICHHE CBOETO Kjacca OrepaTop

friend Classl;

U Bce (yHKIMH-31eMeHThl Kinacca Classl momydaT KOCTym K 3aKpBITBIM 3JIEMEHTaM Balllero
KJiacca.
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WNHorpa nmporpaMMHCT MOXKET 3aXOTETh CO3/1aTh OOBEKT BaIIero Kjiacca Kak KOHCTAHTHBIU ¢
nomolisio crienudukaropa const. Hanmpumep:

const Classl MC1l (3);

Ecnu mpu 5TOM Balll Kjacc COAEP>KUT HE TOJIBKO (DYHKIIMU YTEHHSI, HO U 3alUCU JaHHBIX, TO
peakurs Ha TaKOM OIepaTop, BBEICHHBIN IMOJIb30BATENIEM, 3ABUCUT OT BEPCUU U HACTPOUMKHU KOM-
nuwisitopa. KoMnunstop MokeT BbIaTh cOOOIIeHHE 00 OMMOKE W OTKa3aThCsl OT KOMIHWIISALUU, a
MOET TPOCTO BBLAATH MPEAYNPEKICHHE W IPOUTHOPUPOBATH CIEUU(UKATOP IOJIB30BATEISA
const. Ecim e Bain kiacc COAEPKUT TOJIBKO (YHKIMU YTEHHUSA, TO BCE JOHKHO ObI OBITH HOP-
ManbHO. HO KOMIMIIATOp MOAOHAET K 3TOMY YMCTO (hOpMaNbHO M BCE PAaBHO BBIAACT MpEayIpe-
JKIEHUE, @ MOXKET U OTKA3aThCsl KOMITMIIMPOBATh MIPOrpPaMMY.

Yto06bI M30€KaTh 3TOTO, MOKHO OOBSBUTH (DYHKIIMU YTCHUS KaK KOHCTaHTHBIE. J{J1s1 3TOTO U
B MIPOTOTHUIIE, U B peaju3alliy MOCJe 3aKpbIBAIOIIEH CIIUCOK IMapaMeTpPOB KPYIJIOW CKOOKH Haa0
Hanucarth crenudukarop const. Hanmpumep, BbI MOXKeTe BKIIOUUTH B 00BSABICHUE Kilacca omepa-
TOp

int GetA (void) const;
a peanuzaiuio 3Toil GyHKIIUU 0QOPMHUTH KaK:
int MyClass :: CetA(viod) const {return FA;}

Toraa HenpusTHRIC 3aMeYaHusl KOMITUISATOPA O KOHCTAHTHBIX 00BEKTaX UCYE3HYT.

Xopowuin cTunb NnporpaMmMmpoBaHuA

Ecnu mpennonaraercs, 4To 0OBEKT Ballero Kiacca MOXKET ObITh OOBSBIEH KOHCTAHTHBIM,
cHaOkaiiTe Bce (DYHKIIMU-JIEMEHTHI Ki1acca, peHa3HaYeHHBIC [Tl YTCHHSI TAHHBIX, CIIeNU(UKATO-
pamu const.

Paznen 4:
BA3OBBIE MNPUHIIAIIBI OBBEKTHO-OPUEHTUPOBAHHOI'O
IMPOI'PAMMMUPOBAHUS

B OCHOBY OOII nonoxeHbI CICAYIOIMUEC TPUHIIUIIBIL: a6CTpaerOBaHI/Ie, OIr'paHUYCHUC NOCTYyIIA,
MOAYJIBbHOCTb, HCPAPXHUIHOCTD, TUIIU3ALIUA, [TAPATIICIN3M, YCTOI\/'I‘-II/IBOCTI).

4.1. A6ctparupoBaHue

Onp. 1. AGcTparupoBaHue — IPOLECC BblIENeHUs a0CTpakLui B IpeIMETHOIN 00acTh 3aauu.

Onp. 2. AbcTpakiius — COBOKYITHOCTh CYIIECTBEHHBIX XapaKTEpUCTHK OOBEKTa, KOTOpPhIE OT-
JMYAIOT €ro OT BCEX JPYTuX BUA0B OOBEKTOB M, TAKMM 00pa3oM, YETKO OMPEEIIIOT OCOOCHHOCTH
JTAHHOTO 00BEKTA C TOUKHU 3PEHMSI JalbHENIIEro pacCMOTPEHNUS U aHAIN3A.

B cooTBercTBUM C ompesencHHEM NpUMEHseMas a0CTpakiis peaJbHOro IMpeaMmera cylie-
CTBEHHO 3aBHUCHUT OT pEIIacMOM 3aJauu: B OJHOM cilydae Hac OyJaeT MHTepecoBaTh (hopMma Impeame-
Ta, B JIPyT'OM — BeC, B TpeTbeM — MaTepuayibl. COBpeMEHHBIH ypOBEHb aOCTpaKLIMU TpeAroiaraer
00BbeIMHEHNE BCEX CBOWCTB aOCTpaklMU (KaK KacarolIMXCs COCTOSHUS aHAJIM3UPYEeMOro oOBEKTa,
TaK U OIpPEJENIAIONMX €ro MOBEACHNE) B €AUHYIO0 IPOrPaMMHYIO €IMHUILY — HEKUH abCTpaKTHBIN
TUI (K1acce).

4.2. OrpanuueHue 10CTymna

Onp. 3. OrpaHndeHne J0CTyMa — COKPHITHE OTAEIBHBIX DJIEMEHTOB pealnu3aluu adCTpaKkiny,
HEe3aTParuBaloNIuX CYIIECTBEHHBIX XapaKTEPUCTHK €€ IeJI0TO.
Heo6xoauMocTh orpaHudeHus 10CTYyINa MpearnoiaraeT pasrpaHiyeHrue AByX 4acTel B omuca-
HUU a0CTPaKINU:
- UHTEepdeiic — COBOKYITHOCTh JTOCTYIHBIX W3BHE 3JIEMEHTOB pealn3aluu adCTpakiuu (OCHOB-
HBIC XapaKTEPUCTUKU COCTOSIHHSI M TTIOBE/ICHHUS );
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- peanu3anysi — COBOKYITHOCTb HEAOCTYIHBIX U3BHE JIEMEHTOB a0CTPAKIMU (BHYTPEHHSISI Op-
raHu3anus abCTpaKkLUU U MEXaHU3MBbI peaTi3aluy e€ MOBEICHHS).

Orpannuenue noctymna B OOII mo3BonsieT pa3paboTUnKy:

- BBIIIOJHATH KOHCTPYHPOBAHUE CUCTEMBI IMIOATAITHO, HE OTBJICKAsICh HA 0COOEHHOCTH peayn3a-
LIUH UCIIOJIb3yEMBIX a0CTpaKIuii;

- JIETKO MOJU(UIIMPOBATH peaTU3aliio OTACIBHBIX O0BEKTOB, YTO B MIPABUIBLHO OPraHU30BaH-
HOM crcTeMe He TOTpeOyeT U3MEHEHUS IPYTUX OOBEKTOB.

Onp. 4. IHKancynsmust — 3T0 coyeTaHne 0ObEAMHEHUSI BCEX CBOMCTB IpeaMeTa (COCTaBISIO-
IIUX €r0 COCTOSTHUS U MOBEIEHUs) B €IUHYI0 a0CTPaKLMIO U OTPAHUYEHUS JIOCTYyIA K pealn3aluu
JTUX CBOWCTB.

4.3. MonynbHOCTB

Onp. 5. MoaynbHOCTh — MPUHIIAI pa3pabOTKU MPOTPAMMHON CHCTEMBI, ITPEIOJIAraloui pe-
alu3aluio e€ B BUJE OTJEIbHBIX YacTel (MOIyiei).

[Ipy BBIMOTHEHUH JAEKOMIIO3UIIMU CHCTEMBl Ha MOJYIHU >KEIaTelbHO OOBEAUHSTH JIOTMYECKU
CBSI3aHHBIC YACTH, 110 BO3MOXHOCTH O0ECIIeUnBasi COKPAIICHNE KOJMYECTBA BHEIIHUX CBS3CH MEK-
oy monynsmu. [IpuHnun yHacnegoBaH OT MOIYJIBHOTO MPOrPaMMHUPOBAHHUS, CIIEOBAHUE €MY
YIPOILIAET MPOSKTUPOBAHUE U OTIIAJIKY TPOTPAMMBI.

4.4. Nepapxus

Onp. 6. Vlepapxusi — paHKUpOBaHHAs WIH YIIOPSI0YEHHAs CUCTeMa a0CTpaKIuil.

B OOII ucnonp3yrorcs ABa BUAA HEPAPXHHU:

- uepapxus “yenoe/yacms” — MOKA3bIBAET, YTO HEKOTOPHIE a0CTPAKIIMK BKIIOYEHBI B paccMat-
puBaeMyo abCTpaKIMIO Kak €€ 4acTu, HapUMep, JIaMIla COCTOUT U3 I[OKOJISl, HUTH HaKaJIUBaHUS U
KOJIOBI. DTOT BapHaHT UEPAPXHUH MCIIOJIB3YeTCs B Mpoliecce pa30MeHNsl CUCTEMbI Ha pa3HbIX 3Tamax
MPOEKTUPOBaHUS (HA JIOTMUECKOM YPOBHE — IIPH JIEKOMIIO3UIMH MPEAMETHOM 001acTH HAa OOBEKTHI,
Ha (PU3NYECKOM YPOBHE — IPU JEKOMITO3UIMHM CUCTEMbI Ha MOJYJIHM U BBIJICIEHUH OTAEIbHBIX MPO-
LIECCOB B MYJIbTUIIPOLIECCHOM cHCTEME);

- Uepapxus “olriee/qacTHOE” — MOKa3bIBAET, UTO HEKOTOpasi aOCTPaKIMA SBISETCS YaCTHBIM
ciIy4aeM Japyrou abcTpakinu, Hampumep, “00eIeHHBIN CTOJI — KOHKPETHBIA BUJI CTOJIA”, @ “‘CTOJIBI —
KOHKpeTHBIN BUJ Mebenn”. Vcnonp3yercss npu pa3paboTKe CTPYKTYphl KJIacCOB, KOI'Jla CIOXHbIE
KJIaCChI CTPOSITCS Ha 6a3e Oojiee MPOCThIX MyTEM J00aBIEHUS K HUM HOBBIX XapaKTEPUCTHK.

4.5. Tunuzanus

Onp. 7. Tunuzanus — orpaHuYeHre, HAKJIaIbIBAEMOE Ha CBOMCTBA OOBEKTOB U MPEMATCTBYIO-
1iee B3aMMO3aMEHSIEMOCTH abCTpaKIUil pa3IMnYHbIX TUIOB (UM CHJIBHO CY)KaoIllee BO3MOXHOCTh
TaKOMW 3aMeHBbI).

B s3p1kax ¢ jKECTKOM THUMHU3AIMEN I KaXKI0TO MPOrpaMMHOTO 00bekTa (IEpeMEHHOM, MOI-
MPOrpaMMbl) OOBSBISETCS TUI, KOTOPBIM OMpeeNseT MHOXKECTBO OMepaIuii HaJl COOTBETCTBYIO-
UM TIPOTPaMMHBIM 00BEKTOM. SI3bIKM TIporpammupoBaHusi Ha ocHOBe C MMEIOT CpPEeTHION CTe-
ME€Hb TUIH3AIIH.

Hcnonp30BaHre NpUHLIKIIA TUIU3AUN 00€CTIEYUBaET:

- paHee OOHapyKeHHE OIIMOOK, CBS3aHHBIX C HEAOMYCTUMBIMH OTEpAIUsIMU HaJ MPOrpaMM-
HBIMU O0BEeKTaMH (OMMOKM OOHAPYKMBAIOTCS HA ATare KOMITHIAIHMHA MPOTPaMMBbI TIPH MPOBEPKE
JOTTYCTUMOCTH BBITIOJTHEHUS JAHHOW OMepaIiii HaJl IPOrpaMMHBIM 00BEKTOM);

- YOpOIIEHHE JOKYMEHTUPOBAHUS;

- BO3MOKHOCTB TeHepaiuu 6osee 3 (HEeKTUBHOTO KOJa.
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4.6. [Tapannenusm

Onp. 8 Tlapannenn3m — CBOHCTBO HECKOIBKHUX aOCTPaKITUH OJHOBPEMEHHO HAXOJUTHCS B aK-
TUBHOM COCTOSIHUH, T.€. BBITIOJIHSITH HEKOTOPHIE OIEepaIUU.

CymiecTByeT 1eNnblil pan 3a1ad, pelieHre KOTOPbIX TpeOyeT OJHOBPEMEHHOIO BBITIOJHEHUS
HEKOTOPBIX MOCIIEI0BATENbHOCTEN AeicTBUM. K TakuM 3aadyaM, Hanpumep, OTHOCATCS 3aJ1a4d aB-
TOMAaTUYECKOT'O YIPABJICHUS HECKOJIBKUMH MPOIIECCAMU.

4.7. YCcTONYUBOCTD

Onp. 9. YCTOMUNBOCT — CBOMCTBO a0CTpaKIMK CYLIECTBOBAaTh BO BPEMEHH HE3aBHCHUMO OT
npoliecca, HOPOJUBILEro JaHHbBIM NPOrpaMMHBIA OOBEKT, U/WIM B IPOCTPAHCTBE, MIEPEMEIIAsACH U3
a/IPECHOTO MPOCTPAHCTBA, B KOTOPOM OH OBLIT CO3/IaH.

Pasnuyarot:

- BpPEMEHHBIE OOBEKTHI, XPAHAILINE NPOMEKYTOUHBIC PEe3yJIbTaThl HEKOTOPBIX JICHCTBHIA,
Harpumep, BBIYUCICHUH;

- JTIOKaJIbHBIE 00BEKTHI, CYIIECTBYIONINE BHYTPHU MOANIPOrPAMM, BPEMsI )KU3HU KOTOPBIX HCUHC-
JsieTcsl OT BbI30Ba MOANPOrPaMMBbI 10 €€ 3aBEpILICHUS;

- rio0anbHbIe 00BEKTHI, CYIIECTBYIOUIME MTOKA TPOrpaMMa 3arpy’keHa B aMsTh;

- COXpaHsieMble 00BEKTHI, JaHHbIE KOTOPHIX XpaHATCS B (paiiax BHELIHEH mamsTH MEXIY ce-
aHcamMH pabOThl IPOTPAMMBI.

4.8. Vepapxus KJIaccoB

IIpu noctpoeHMH OOBEKTHO-OPUEHTHUPOBAHHOM MpPOrpaMMbl paccMaTpPHUBAETCS HEKOTOpas
uepapxus kinaccoB. Yacto, Hanpumep, B ObjectWindows, Bl MoxkeTe paccMaTpuBaTh HEKOTOPYIO
0a30BYI0 MEpapXUIO0 KJIAcCOB WM OMONMMOTEKY. BUONIMOTEKH CO3/1al0TCsl OMBITHBIMHU MPOrpaMMHU-
cramu. [Ipeamonoxum, umeercs HEKOTOpas Mepapxus OMOIMOTEUHBIX KiaccoB. B aTom ciydae
MOYHO:

- OTIpe/IeNTh OOBEKT IS 33JaHHOTO KIIacca;

- IOCTPOUTH HOBBIN KJIacC, HAaCJIeAys ero U3 CyLIECTBYIOIIETro Kiacca;

- U3MEHUTH MOBEJEHHE HOBOTO Kjacca (M3MEHUTh ero (yHKIUU WK J00aBUTh HOBBIE (DYHK-
LIUH).

Korna BbI cTponTe HOBBIH KiTacc, HacJeAys ero U3 CyIIECTBYIOMIETO Kacca, MOXKHO:

- 100aBUTbH B HOBBIH KJIAaCC HOBbIE KOMIIOHEHTHI-/1aHHbIE;

- 100aBUTH B HOBBIH KJIACC HOBBIE KOMIIOHEHTHI-()YHKIINH;

- 3AMEHUTh B HOBOM KJIaCCE HacleyeMble U3 CTaporo Kiacca KOMIOHEHThI-()yHKIIUH.

[Tpu ucronp30BaHUM TTPUHIIUIIOB MHOKECTBEHHOTO HACJIECIOBAHUS MPUMEHSETCS CIIEIYIONIast
MoJIelb: PeOEHOK (Hace1yeMbli M HOBBIN KJIacc) MMEET MHOT'O pOAUTENeH (MHOTO CTaphIX Kiac-
COB, U3 KOTOPBIX 00pa3yeTrcsi HOBbIN Kiacc). B aTom ciydyae HOBBIN Kjlacc OyneT HaciaenoBaTh MO-
BE€JICHWE MHOTHX CTapbIX KJIAcCOB U Jajiee MOXKHO ONPENeIUTh 0OBEKT, UMEIOLINI KOMOMHUPOBAH-
HOE (CMEIIIaHHOE) TIOBEICHHUE.

Omnpenenum 6osee TouHO, yTo NoHuMaercs noj OOIT.

Onp. 10. OOII — 5T0 METOJ MOCTPOCHHS MPOTPAMM B BUJIE MHOKECTBA B3aWMOJICHCTBYIOIINX
00BEKTOB, CTPYKTYpa U MOBEIEHUE KOTOPBIX ONMHUCAHBI COOTBETCTBYIOIIMMHU KJIACCAMH, U BCE 3THU
KJIACCHI SIBIISTIOTCSI KOMITOHEHTAMH UEPAPXHUH KJIACCOB, BRIPAYKAIOIIEH OTHOIICHHS HACIIETOBAHMSI.

OTO ompenereHne MOXHO pa3JefuTh Ha HECKOJbKO YacTeil. ba3oBbIM aOCTpaKTHBIM THUIIOM
00BEKTHO-OPHEHTHPOBAHHOM MTPOTPaMMEI sIBIIsIeTCsI Kitacc. COBOKYITHOCTB KIaCCOB MOXKHO OTHCATh
B BUJI€ TAKOW MEPAPXUUECKON CTPYKTYPBI, UTO:
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- eciu kitace D HacnenyeTr cTpyKTypy M TIOBEICHHE Kilac-
B Basoprii knace ca B (puc. 4.1), To knacc B Ha3piBaeTcst 6a30BbIM, a kiiacc D —
NPOU3BOAHBLIM. B nepapXxudeckoi CTpyKType Takoe OTHOIIIE-
HUE HACJICIOBAHUS M300paxaeTcs CTPEIKOW, UAYIICH OT Kilac-
D Mpor3Bomksi Krace °* D k xmaccy B. B nmreparype MOXKHO BCTPETUThH Pa3HBIC

Ha3BaHus kimaccoB B u D. Tak, ximacc B Ha3pIBaloT 0a30BEIM

Prc. 4.1. OtOmeHME HACTEAOBAHMA (base), cymepkiaaccom (superclass), pommrenem (parent),
npesmecTBeHHUKOM (predecessor). Kitacc D HasbiBaroT: npou3BoaubiM (derive), moakimaccom (Sub-
class), pe6éuxom (child), moromkom (descendant);

- OHA BBIPAXKAET UEPAPXUYHOEC YIOPSAIOUYCHHUE, KOTOPOE CETOMHS ABJISETCS OJHUM U3 HauOoee
3¢ (EKTUBHBIX CPENICTB MOCTPOCHUS CIOKHBIX TPOTPAMM.

OOBEeKTHO-OPUEHTHPOBAHHAS MPOTPaAMMa COCTOUT U3 0OBEKTOB, KOTOPHIE:

- onuceiBatoTcad B Buae CLASS; OBJECT], rne CLASS; cooTBeTcTByeT OAHOW U3 BEpIIMH
nepapxuueckoit crpykrypsl (puc. 4.2), OBJECT; — 310 neiicTBUTENbHBIH (HE aOCTPaKTHBIN) KOM-
MIOHEHT MPOTPaMMBI, PEaJIbHO CYIIECTBYIOIIUI BO BPEMEHH U B TIPOCTPAHCTBE;

' Mpommomasii - B3aMMOJIEHCTBYIOT JIPYyr C Ipy-
TOM Yepe3 COOOIICHHS.

IIpu  pa3paborke  OOBEKTHO-
OPUCHTUPOBAHHBIX IMPOTrPaMM  YaCTO
UCTIONB3YIOTCS OMONMOTEKH KIIACCOB.
npowIsomE porIBOMHE bubimoreka MOXET paccMaTpUBaThCs
Gasomeit Gasowsd Gazons 6azonull KaK 3amaHHas 0a30Bas mepapxuyeckas

Campti obmiit
BGazoprit KRace

¥ N N e crpykrypa (rpad). is KOHKpETHOMH
T TIPOTPAMMBI, MCHOJB3YIOIIei OuOImo-
’ HACHCHIOBAHHE TEKYy, Mbl BBIOMpPAaEM HEKOTOPYIO MOJ-
: CTpYKTYypy (moarpad) stoii Oubinore-
KA U MOXEM pacuMpsATh 3Ty MOJ-
npowssoaHsai | { npeH3BoAHLIA [ RS CTPYKTYpYy, HCHOOJIb3ysd  MIPHUHIMIIBI
HacnenoBaHusa. OKOHYATeNbHO MOJY-
YeHHash TOACTPYKTypa W  SIBISIETCS
uepapxuen KJIaccoB Ul Hallled Ipo-

MpocToe {KC MHOMECTECHHOE) HACMGIOBAHHS MHOXECTRCHHOE HACHCAOBAHHE TPaMMBI.
Puc. 4.2. TIpumep nepapXu4ecKOW CTPYKTYPEI Onp. 11. SI3bIK TTPOTPaMMHPOBa-

HUS SBJSIETCSI 0ObEKTHO-OPUEHTUPOBAHHBIM, €CIIH:

- OH MOJIIEP>KUBAET aOCTPAKTHBIE TUIIBI JAHHBIX, KOTOPBIMH SIBJIAIOTCSA OOBEKTHI C ONpeAeaEH-
HbIMU MHTep¢elicamu (CpecTBaMH B3aUMOJEHCTBYS C BHELIHEH Cpesloil) U CKPBITHIM BHYTPEHHUM
COCTOSTHUEM;

- 00BEKTHI UMEIOT CBSI3aHHBIE C HUMU THIIHI (T.€. KJIaCChl);

- IOA/IEP’)KUBAIOTCSI MEXaHU3MBbI HACJIEIOBAHUS KIIACCOB.

S3bIK He ABIsETCS 00BEKTHO-OPUEHTUPOBAHHBIM, €CJIM OH HE MOJAJEP>KUBAET HACJeI0BaHUE U
noJIuMopPpu3m;

[Ipu pa3paboTke 0ObEKTHO-OPUEHTUPOBAHHON MPOTpaMMbl pa3InyaroT dTalbl aHAJIM3a U Mpo-
€KTHPOBAHMSL.

Onp. 12. O6beKTHO-OPHUEHTUPOBAHHBIN aHAIN3 — ATO METOJ IIPOBEPKU TpeOOBaHUI, IPEIbIB-
JSIeMBIX K IPOTpaMMe C IMO3UIHH KJIAaCCOB M 0OBEKTOB.

Onp. 13. OOBEKTHO-OPUEHTUPOBAHHOE MTPOCKTUPOBAHUE — 3TO METOJI, OCHOBAHHBIN Ha 00b-
€KTHO-OPHUEHTUPOBAHHON JEKOMITO3UIIMH, OTPaXarolleil pa3nuyHble YPOBHH (MOENN) MPEaCTaB-
JICHUS IPOTPaMMBI.

Takumu ypoBHSIMH (MOJEISAMH) ABIISIOTCS:

- IOTUYECKUH (CTPYKTYphI KI1acCOB U OOBEKTOB);

- (hu3MUECKUiA, BRIpAXKAIOIINNA apXUTEKTYpPhl MOJYJIEH U MPOIIECCOB;

- CTAaTHYECKHI;

- TUHAMHUYECKHUH.

19



Pasznen 5:
BA3OBBIE KOHCTPYKIIUA OB BEKTHO-OPUEHTHUPOBAHHBIX ITPOI'PAMM

Jlekuusi MpOBOJUTCS] B MHTEPAKTUBHOM popme ¢ pazdopom KoHKpeTHBIX cutyanuit (0,5 gac.)
5.1. OOBEKTHI U KIIaCChI

ba3oBBIMU CTPOUTENBHBIMU OJIOKAMU OOBEKTHO-OPUCHTHPOBAHHOW MPOTPAMMBI  SIBIISIOTCS
00BeKThI U Kiacchl. Ha puc. 5.1 mokasaHsl B3aMMOOTHOILIEHUSI MEXy 00bekTamu U Kinaccom. Ko-
raa Mbl OOBSBIISIEM KJIACC, HAIIPUMED,

class my class { };

™Mbl BBoauM HOBBIM AT/I. Korma mMbl onuceiBaeM 00BEKTHI, HAITPUMED:

my class obl,.., obn;

XOTUM BBIIEIUTH MaMATh, CTPYKTypa KOTOPOIl COOTBETCTBYET OMUCAHUIO KJlacca, U, BO3MOXK-
HO, BBITIOJIHUTh MHUIIMATU3ALINIO, T.€. IPUCBOUTH OINPECIEHHBIC 3HAUCHUSI KOMITIOHEHTaM-aHHbIM
oOwekTa. Ha puc. 5.1 moka3aHo, 4To KOMIOHEHTHI-JaHHbIE KJIACCa UMEIOT HEeOMpeeIEHHbIE 3HAUE-
Hus (3T0 oTMedyeHo 3HakoM ““?7”). Korga omuckiBaeTcs 0OBEKT, TO MOYKHO NPUCBOUTH 3HAUEHUS
KOMIIOHEHTaM-IaHHbIM. KOMIIOHEHT-JaHHOE MOXET OBITh KaKk MEePEeMEHHOM, TaK U yka3zareiem. Bo
BTOPOM CJIy4ae B MPOIECCE MHUIMAIU3AIUN MOXKHO JTUHAMUYECKH BBIJCIHUTH MaMITh U HA3HAYUTH
azipec e Havana COOTBETCTBYIOIIEMY yKa3aTento (cM. 00beKT N Ha puc. 5.1). 3HaueHHs] HEKOTOPBIX
KOMITOHEHTOB-/ITAaHHBIX 00BEKTa MOTYT OCTAaThCS HEONPEACIEHHBIME (CM. 00BEKT N Ha puc. 5.1).

Cnenyer pa3nnyath 00bsiBjenne kjiaacca (class declaration) u onucanme 00beKTOB Kilacca
(object definition). [Tpu 0OBsIBICHUH KJIacCa Mbl OITUCHIBACM €0 KOMITOHEHTBI-JAHHBIC W O0BSIBIIS-
€M U OMUCHIBAEM €r0 KOMIOHEHTHI-()YHKIIUH.

OO0bsiBIeHHEe KOMIIOHCHTA-(QYHKIIUU COJCPKHUT ONMMCAaHUE MMEHU (PYHKIIMH, THIIOB € Tapa-
METpPOB U THIIA BO3BpAIIa€MOTo 3Haye-

. / PYHKLHH Hus. Onucanne GpyHKINN 3a1aET UMEHA
JAHHBIE napameTpoB U Teno (konx) (yHKIUM
- o (T.e. COBOKYITHOCTH M TOCJEIOBATENb-

HOCTb BBITIOTHEHUS €€ UHCTPYKIIUH).
Onucanue o0beKTa 3aJaéT ero TUII
(T.e. UMA KJ1acca) M, BO3MOXKHO, HEKO-

.’Bﬁ;;:;l;;;-;v;;cﬁhﬁ X o TOpBIE TIapAaMETPhl, KOTOpbIe HEOOXO-

e -~ Qucarsc ' JIAMBI JIJTsl MHUIIHATH3AIHH.
\ / : [pu omucaHud 00BEKTA MBI JaéM
/\;YHKU,HH 7 yKa3aHHe Ha ero MOCTPOCHHE Ha OCHO-
ARHIE BaHUU 3aJaHHOro tuna (kiacca). Ilpu
/ MOCTPOCHUH OOBEKTA BBI3BIBACTCS CIIe-
? i nuaneHas (QyHKIMS Kjacca, Ha3bIBae-
Masi  KOHCTpYKTOpoMm  (constructor).
Onicasthe p— KOHCTPYKTOp yIpaBisieT BbIAEIEHHEM
n 7 pr— HaMsITH JJIsi 00BEKTa, CTPOUT OOBEKT B
HaMSTH U, BO3MOKHO, HHUIIHAIH3UPYET
xx ? €ro KOMIIOHEHTHI-JaHHble. Hapsy ¢

AMHAMMYEC-

Wi banercH- KOHCTPYKTOPOM  CYIIECTBYET Jpyras
% I gt GyHKIMS ~Kjlacca, HasbIBaeMasi  Je-
—— . o crpykropom (destructor). ectpykTop
Obsexn paspymiaer 00bEKT, T.€. yAAIIET €ro U3

Puc. 5.1. B3aumMooTHOIIEHHUS MCKIAY 00BEKTaMM M KJIacCaMHU HAMSTH.

5.2. UnTepdeiic u peanuzamus oObeKTa

I'oBopst 00 00BEKTE, MOXKHO BBIJICIUTH JBE €T0 XapaKTEPUCTHKU: WHTEPPEHC U pean3aiiio
(puc. 5.2). UnaTepdeiic moka3siBaeT, Kak 00bEKT 00IIaeTCs ¢ BHEMIHEH cpeoii. Ero paccmaTtpuBaroT
20



KaK OKHO B HEKOTOPOM UYEPHOM SIIHKE, Yepe3 KOTOPOE MOXKHO 3arJITHYTh BHYTPh U MOJYYUTH J10-
CTYI K ()YHKIIUSAM M JAaHHBIM OOBEKTA.

PEAJIMBALINA Bce nmaHHbIE AEST Ha TIIOOATBHBIC H
AAHHLIE nokanbHbIe. JIOKanbHBIC NaHHBIC SBISIOT-
Csl HEJIOCTYIHBIMU (MX HE BHIHO B OKHE).
W3MeHeHHne JTOKANBHBIX NaHHBIX U IONY-
YCHUE WX 3HAYCHHH MOXKHO OCYIICCTBUTH
WUHTEPOEHC TOIPKO B (YHKUHSX-KOMHOHCHTAX STOrO
ke oObekta. C npyrod CTOpPOHBI, TJIO-
OasbHBIC TaHHBIE MOXHO MEHSTH U MOJIY-
YyaTh UX 3HAYCHHUE Yepe3 OKHO (T.€. U3BHE).
CooOuieHue MpoxXoauT 4epe3 OKHO U aK-
Puc. 5.2. Tlpumep oGbekra THBM3HPYET  HEKOTOPYIO  IIOOAIbHYIO

GyHKIHIO.
OcHoBHas uzes Kiacca Kak abCTpaKTHOIO THIIA 3aKJII0YAeTCs B pasjiesieHun uHTepdeiica u pe-

anu3anuu. ['oBopst 0 pa3zeneHny, moapa3yMeBaeTcs Cleayoliee.

Wutepdeiic mokaspIBaeT, Kak Mbl MOYKEM HCIIOJIB30BATH KJIacC. MBI XOTUM, YTOOBI 3TO UCTIONb-
30BaHue ObUTO AP heKTUBHBIM. OTHAKO HAC COBEPIIEHHO HE MHTEPECYET, KAKMM 00pa3oM COOTBET-
CTByIOIME (DYHKIUY PeaTn30BaHbl BHYTPHU Kiacca.

Peanuzanus — 310 BHYyTpeHHss1 0coOeHHOCTH Kiacca. Koraa pazpabaTeiBaeTcs KOA BHYTpEHHEH
(GyHKLUY, YUUTBIBAIOTCS YK€ Apyrue Kputepuu. OIHUM U3 OCHOBHBIX SIBJISIETCS KPUTEPUH M30JI5-
OUH Koaa q)yHKHI/II/I oT BO3II€I>10TBPI$I Ha HEIro U3BHC. 3IIGCI> MOJXHO HCIIOJb30BAaTh JOKaJIBHBIC KOM-
NOHEHTHI-/IaHHbBIE KJIacca, Yepe3 KOTOPhIE OCYLIECTBIISICTCS B3aUMOICHCTBHE MEXKAY Pa3IuYHBIMU
q)YHKLII/ISIMI/I 9TOTI'0 KJiacCa, 1 JIOKAJIbHbIC KOMHOHCHTI)I-CI)YHKIH/H/I KJ1acca.

B mo6om ciyyae untepdeiic u peanuzanys JODKHBI ObITh MAKCUMAJIbHO HE3aBHCUMBI JIPYT OT
npyra. B mepByto ouepens 3To moHUMaeTcs Tak. Vi3aMeHeHne Ko/la BHYTPEHHUX (YHKIUH, BO3MOXK-
HOE B TIPOLIECCE PA3BUTHS MIPOrPAMMHBIX ITPOAYKTOB, HE JOJDKHO U3MEHSATh COOTBETCTBYIOIIUI HH-
Tepdeiic.

5.3. MexaHu3Mbl HacJIEI0BaHUS

[TpyHIMI HacneIOBaHMs MO3BOJISET:

- BBIPa3UTh OOIIHOCTH UHTEpdelica 0a30BbIX U IPONU3BOIHBIX KJIACCOB;

- OCYUIECTBUThH Pa3BUTHE M COBEPLICHCTBOBaHME MpOrpamMMm 0e€3 M3MEHEHMs TOTo, YTO YyiKe
C/IEJIaHO paHbILE.

W3 puc. 5.3 BuaHO, yTO B 00IIEM ciy4ae NMPOU3BOJHBIN Kiacc “0ojbie”, yeM ero 0a3oBbli, B
CBSI3H C TEM, YTO OH MOXKET:

- UCTOJIb30BAaTh HEKOTOPBIE MM BCe KOMIIOHEHTHI-ITaHHbIE 0a30Boro kiacca. [louemy mHorzaa
TOJIbKO HekoTopble? IloTomy, 4TO 3/1ech BBOJSTCS HOBBIE MEXAHU3MBbI 3alIUTHI JaHHBIX 0A30BOTO
KJacca: private — HejocTyIeH 3a npejenamu kiacca; protected — moctyreH B MpoOM3BOTHOM KIIAcCe;
public — noctynen Be3ne;
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narmse - HWCIIOJIb30BaTh 0€3 M3MEHEHUH HEKOTOPHIC HIIH
Hurepdeiic - .
bet BCE KOMITOHEHTHI-()YHKIIMU 6a30BOTO ktacca;
dyrxmu - 3aMEHHUTh CTapble Bepcuu (QYHKIUNA 0a30BOTO
KJIacca HOBBIMHU BEPCHSIMH TeX ke (PYHKIUH, orpene-
rpdete JIEHHBIX B IIPOM3BOJHOM Kiacce. OGpaTHM BHHMAHHE
””’““I s Ha TO, YTO 3[16Ch MEHSCTCS peau3alus, HO COXpaHs-
npomweoanero  eTCsl HHTEp(ENC, a 3TO OUYEHBb BaXKHO;
DaHHEe 6azo- KIS o
BOTO Kmaoca - BBECTH HOBBIC JIaHHBIE B IIPOU3BOTHBIN KJIACC;
dymupie Gaso- Hrrepdeiic - BBECTH HOBBIEC (DYHKIIMU B IPOU3BOAHBIN Kiacc.
el o Hurepdeiic 6a30BOro kiacca SIBISICTCS YacThIO
iy v
ks pTepdelica mpou3BOAHOrO Kiacca (puc. 5.3), T.e.
TARHHE TIPON3BOIHOTO KNacca "
gyepe3 OKHO MPOM3BOIHOTO Kilacca Mbl BUIMM BCE, UTO

f’“"“"’ FROMIBOTHOTD Xitaosd i JOCTYITHO JJIsi HAOJFO/ICHUSI KaK B TIPOM3BOTHOM, TaK
1 B 6a30BOM KJiacce.

PaznuuaroT mpocroe HacieIoBaHUE
M MHOXECTBEHHOE HacleqoBanue. B
IEpPBOM Cllydae MPOW3BOIHBIN KJ1acc
uMeeT onuH 0a3oBBIM Kiacc (CM. puc.
5.3), a BO BTOPOM OH MOJKET MMETh He-
CKOJIBKO 0a30BbIX KilaccoB (puc. 5.4).
[lepeuncieHHbIC BBINIE TPUHIMUITBI pac-
MPOCTPAHSIOTCSI W HAa MHOXECTBECHHOC
HacnenoBanue. [loaToMy NpPOU3BOIHBIN
KJIacC Ha pucC. 5.4 MOXHO paccMaTpuBaTh
KaK Kjacc, MpUOOPETAIONINIA BCE TMOJIE3-
HOe W3 ero N 0a3zoBwix kiaccoB. CooT-
BETCTBEHHO Bce MHTEpdeichl N 0a30BBIX
KJIACCOB SIBIISTIOTCS YaCTSIMHM HHTEpQeiica MPOu3BOIHOTO KiTacca.

Puc. 5.4. MnmrocTpanusi MHOXKXECTBEHHOT'O HACJISTOBAHUS

5.4. O6paboTKa NCKITFOYCHHI

[Ipu HamucaHUM MPOrpaMM OYEHb BAXKHBIM SIBJISIETCS BBISBJIEHUE U yCTpaHEHHE omunOoK. Jlis
TUX LeJed B OObEKTHO-OPUEHTHPOBAHHBIX MpPOTpaMMax HCIHOJIb3YETCs CIElHaTbHBI METO/,
Ha3bIBaEMbId 00paOOTKOM HMCKIIOYEHUH, YaCTHBIM CIIy4aeM KOTOPOTO SIBIIAETCS 0OpabOTKa OIIM-
60k. OcHOBHas e 3TOTO0 MeToja MOsICHAeTCs Ha puc. 5.5. OObEKTHO-OPUEHTUPOBAHHYIO MPO-
rpaMMy MOXXHO paccMaTpuBaTh KaK COBOKYIMHOCTb OOBEKTOB, B3aMMOJCHCTBYIOLIUX Yepe3 co00-
meHusi. Tunamu oOBEKTOB SABISAIOTCS OMONMOTEUHbIE M OIpeNesIEHHbIE MOJIb30BATEIEM KIIACCHI.
Kaxxaplii k1acc uMeeT BHEIIHee IpejcTaBieHue (MHTepdeiic), 1 BHyTpEeHHEee NpeACTaBlIeHue, WIn
peanuszanuio. Korna o0bekTy mochbliaercs cooOlieHre, HauMHaeTcss 00paboTKa 3TOro cooOLIeHus
BHYTpU OoO0BekTa. [lomycTtum, 4To coOOIIEHHE NepesaBaeMoe B OOBEKT SBISETCS OLIMOOYHBIM,
HarpuMmep, Mbl 00OpaIaeMcsi K 2JIeMEHTY BHYTPEHHEI0 MacCcHBa ¢ HEIOMyCTHUMO OOJIBIIMM 3Haye-
HUEM HHJIeKca. BO3HUKAIOT BOMPOCHI: KTO MOKET OOHApYXKUTh U KTO MOKET UCIPABUTH OMIMOKY?
OueBUHO, YTO MPOBEPUTHh MHIEKC U ONPENEIUTh OIIMOKY B OOILIEM Cllyyae MOXHO TOJBKO TaM,
I7Ie COOTBETCTBYIOIMI MAacCUB MOCTPOEH, T.€. B Kiacce. OTHAKO UCIPABUTh OMIMOKY MOXET TOJIb-
KO (hyHKIIMS, MOChUIatoNIasi COOOIIeHnEe 00BEKTy Ki1acca. DT COOOpakeHHs U JIETJIM B OCHOBY Me-
TO/1a 00pabOTKU UCKIIIOUEHHH, B COOTBETCTBUU C KOTOPBIM BBIMIOJHSAIOTCS ONPEACIEHHbIE IEHCTBUS

(puc. 5.5):
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Dymagas F Obserr O - mycTs (yHKIMs F mocklIaer co-

F [On _ obmenue oowvekty O;
oo cootiesma R - ecu 00beKT O oOHapyXHUBaeT B

cooOmieHnn  ommOKy, HEOJHO3HAY-

..{ toGpaGorxa

: uirepdeiid] : -Jcoofnemis | HOCTH MIIM TO, YTO HEBO3MOXKHO BbI-
oﬁm@mx Nk MIOJTHUTb, OH MPEPBIBAET CBOU (DYHKIHH

HCRNEO eHIA U TeHepUpPYeT UCKITIOUEHHUE;
N - (ynkumus F mpencrasnsiercs B
@' BUJIEC JBYX YacTeill: cOOCTBEHHO (yHK-
NpHIETHE o )] mMi u  00paboT4yMKa HCKIIOUYEHUS.

POUICHHR L BOIMOXHAT TEHCPatHE; C

} 96 HOXTIOHCHHH | HCKITIOHCHUA - JIEACTBUEM I'€HEPAIINN UCKIIOYCHUS B

o0BeKTEe SIBISICTCS aKTUBU3AIMs 00Opa-
00TYMKA UCKITIOYCHHUS,
P g A Sanepmernte | - 06pabOTYNK MCKIIOUYECHHS J€TIaeT
' TIpOrpaMMb BBIBOJI O BO3MOXXHOCTU MPOJOJIKCHHUS

Puc. 5.5. IlosicHenne MeTos1a 00pabOTKH HCKITFOUCHHH IPOrpaMMbl  (M3MEHSET — OMIMOOYHOE
COOOIIIEHUE) WIIK 0 HEOOXOIUMOCTH €€ 3aBEpIICHHUS 110 OIIHOKE.

Takoil MeToa UMeeT Psll MPEUMYILIECTB:

- TIOMCK OIIMOOK OCYIIECTBISIETCS BHYTPU Kjacca, a UX o0paboTka — 3a mpeaesiaMu Kiacca.
DT0 MoIep)KUBACT HE3aBUCUMOCTh HHTEpQelica 1 pealn3alluy;

- OCYLIECTBJIIETCS SIBHOE pa3JielieHHe (a He CMEIIMBaHKE) KOJla COOCTBEHHO (YHKIIMU U KOJa
JUTSE 00paObOTKH OIIMOOK.

Pa3znea 6:
JAHHBIE U ®YHKIIUU KJIACCA

6.1. I[aHHBIe'BJ'ICMCHTBI, CTaTUYCCKUC NAHHBIC, KOHCTAHTHBIC JaHHBIC

Tenepb paccMOTPUM HECKOJIBKO MOAPOOHEE MaHHbIe-31eMeHThl. OOBIYHO KaXKAbI OOBEKT
KJlacca UMEET CBOI0 COOCTBEHHYIO KOINMIO BCEX JIaHHBIX-3JIEMEHTOB Kijacca. Ho B ompeneneHHbIX
cilydasix BO BCeX OOBEKTax Kiacca JO0JKHA (PUIYpHpOBaTh TOJNBKO OJHA KOIMUS HEKOTOPHIX JIaH-
HbIX. Hanpumep, 3T0 MOKeT ObITh CUETUMK YHMCIIa CO3JJaHHBIX 0OBEKTOB KJlacca.

EnvHCTBEHHYIO KONMIO TaHHBIX MTOJIE3HO UMETh U BO MHOTUX MHBIX ciydasx. Hanpumep, ecin
B KJIACCE MMEIOTCSI HEKOTOpPbIE KOHCTAHThI, OJIMHAKOBBIE JUIsl BCEX OOBEKTOB KJlacca, TO Hepaluo-
HAJIbHO XPaHUTh B KaXJIOM OOBEKTE€ COOCTBEHHBbIE KOMMM 3TUX KOHCTAHT. PalnoHanbHee MMeETh
€MHCTBEHHBIE K3EMIUISPBI 3TUX KOHCTAHT JJI BCEX OOBEKTOB.

Jlnist BBeJIeHHs B KJIacC MOJOOHBIX JaHHBIX MCIIOJIB3YIOTCS CTAaTUYECKUE JaHHBIE, KOTOpPbIE CO-
nepkaT uHpopMmaluio “nis Bcero kinacca’. OObsABIEHUE CTATUYECKUX 3JIEMEHTOB B KJlacce HadH-
HaeTcs ¢ KiIo4yeBoro ciosa Static. Hampuwmep:

statc 1int Dy

JlanHble, oOmue A BceX OOBEKTOB Kiacca, Halo OOBSBIATH KaK CTaTUYECKHE JaHHbIE-
AJIEMEHTHI. DTO COKpATUT 3aTpaThl NaMITH U TapaHTUPYET €IMHCTBO JAAHHBIX BO BCEX OOBEK-
Tax.

Crartudeckue 3J€MEHTbl MOTYT ObITh OTKPBITBIMH, 3aKPBITBIMU HJIM 3alIUIIeHHBIMU (Pro-
tected). JlocTyn K OTKpBITBIM CTaTUYECKUM DIIEMEHTaM KJIacca BO3MOXKEH IOCPEICTBOM JIHOOOTO
o0BeKTa Kilacca WM MOCPEICTBOM MMEHH Kiacca ¢ TOMOIIbI0 OMHApHOM omepanuu pa3perieHus
obnactu neiictBus. Hampumep:

MyClass::D = 10;

3aKpbIThIEC U 3AIIUIIEHHBIE CTATUYECKUE AJIEMEHTHI KiIacca JIOJKHBI ObITh JOCTYIHBI OTKPHI-
ThIM (YHKLHSIM-3JIEMEHTaM 3TOr0 Kjacca Uiu Apy3bsaM Kiacca.

CraTuyeckue 3JIEMEHTHI KJlacca CYLIECTBYIOT AK€ TOrAA, KOrja HE CYIIECTBYET HUKAKMX
00BEKTOB 3TOr0 Kj1acca. B 3ToM citydae OCTyI K OTKPBITOMY CTaTUYECKOMY 3JIEMEHTY 00eCcIeun-
BAETCs TaK K€, KaK YKa3aHO BBIIIE: C MOMOIIbI0 MMEHH KJlacca U OMHApHOM omeparuy paspere-
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HUs obOnacTu nerctBus. J{ms oGecrieueHus JOCTya B OTCYTCTBHE OOBEKTOB K 3aKPBHITOMY WJIU 3a-
HIMIIIEHHOMY 3JIEMEHTY KJlacca JOJKHA OBITh MPEeyCMOTPEHA OTKPBITAs cTaTUYecKast QyHKIIHS -
3JIEMEHT, KOTOpasi JOJHKHA BBI3BIBATHCS C J0OABJICHUEM IE€pe]] €e MMEHEM MMEHH Kiiacca U Ou-
HApHOU Ollepanuy pa3pemieHus: 00JacT JEeHCTBUS.

HauanpHble 3HAYEHUS] CTATUYECKUX AJIEMEHTOB (KaK OTKPBITBIX, TaK M 3aKPBITHIX) JOJIKHBI
3aJaBaThCsl BHE OOBSABICHUS Kiacca. s 3TOro JOCTAaTOYHO pa3sMecTUTh TAe-TO B (aiine,
HaInpuMep, ocyie 0ObSIBICHUS Kilacca WM CPeIu peanu3anuii QyHKIMH-2JIeMEHTOB (HO HE BHYT-
pH UX) onepaTop BUla

int MyClass::D = 0;

Xopowun ctunb NporpaMmMmmpoBaHus

CraTndecKuM JTaHHBIM-3JIEMEHTaM MOJKHO 3aJIaTh HadallbHBIC 3HAUCHUS OJMH U TOJILKO OJHMH
pa3 B obOsactu nerictBus (aityia. Ecinu Bbl HUTZIE HE MHUIMATU3UPOBAIM CTATHYECKUN SJIEMEHT
JAHHBIX, OYAET BBIJAHO COOOINEHHE KOMITHIIATOpPA O HEPa3pEIICHHOW BHEIIHEH CCHUIKE M IMPO-
rpamMma He OyIeT CKOMIUIMpoBaHa. Eciii BBl ABaXKIbl MHUIHMAIM3UPYETE CTATUYECKUN DJIEMEHT,
OyzeT BBIJAHO COOOIIEHHE O NYOJMPOBAaHUM WHUIIMATU3AIUM W TPOTpaMMa Takxe He Oyaer
CKOMIIMJIMPOBAHA.

[IpuBenem npumep, JEMOHCTPUPYIOLIMK BCE CKa3aHHOE OTHOCUTENIBHO CTATUYECKUX JTAHHBIX-
3JICMEHTOB:

class MyClass

{

public:
static int D;
static int GetDl1 (void);

private:
static int D1;

}i

int MyClass::GetDl (void) {return DI1;}

int MyClass::D = 0;

int MyClass::D1 = 1;

B sToM mpumepe nmMeroTcs Ba CTaTUUECKUX AJIEMEHTA JaHHBIX: OTKPHITBIN D M 3akpbIThIN
D1. Ecnu monbp30BaTeh MOJDKEH UMETh BO3MOXKHOCTH MOJIyYaTh 3HAYCHHE 3aKPBITOW CTaThde-
ckoif nepemenHoit D1, To nomxHa ObITh IpegycMOTpeHa QYHKIMS €€ YTeHHs, Ha3BaHHAs B MpU-
mepe GetD1. Ona nomkHa ObITH 00BsIBICHA OTKpBITOM (public) u crarnueckoii (co crienmdpuka-
Topom Static). Cratuueckoil MOkeT ObITh OOBsiBIICHA Tt00as (YHKIHS, pabdoTarolas TOJBKO CO
CTATUYECKUMH TaHHBIMH.

[Tocne oOBsiBICHUA Kiacca B IpUMepe pacroiiokeHa peanuzanus Gpynkuuun GetD1. B peanu-
3alMu He TpeOyeTcs ykas3biBaTh crienudukatop Static. Jlanee npuBeaeHbl NMPeIOKEHNS, HHAITUH-
pYIOIIME OTKPBITHIE U 3aKpbIThIE CTaTHUeCKue JaHHble. Ha 3TOM Bce, cBsizaHHOE ¢ 0OBsBICHHUE U
WHUIIMATN3AINEeH CTaTHYEeCKUX JaHHBIX 3aBepliaeTcs. B manpHEIIeM BbI MOXKETE W3 JIFO0OM
BHEIIHEH (YHKIMHU 0OpaIiaThCsi K HUM C MTOMOIIBIO ONEpalluy pa3peuieHus o0JacTu AeicTBUA.

Hanpuwmep:
i = MyClass: :D;
5 = MyClass::GetDl();

Cpenu naHHBIX- DJIEMEHTOB MOTYT OBITh OOBSIBJICHBI IMEHOBAaHHBIE KOHCTAHTHI. Hanpumep:

static const int MaxA = 10;

const 1int MinA;

3HavYeHHs] CTAaTUYECKUX MMEHOBAHHBIX KOHCTAHT MOTYT 3aJaBaThCsi B MOMEHT MX OOBsBIIE-
HUS B KJIacce, KaK MOKa3aHO B MpeAblAyIeM pumepe. Mannunanu3amnus HeCTaTHYeCKMX KOHCTAHT
— BOMNpocC 0oJiee CIOKHBIHN, CBA3aHHBIN C MOCTPOSHUEM KOHCTPYKTOpoB. OH paccMaTpuBacTCs B
CIIEAYIOIIEM pa3jeiie.
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6.2. KoHCTpYKTOPBI U JIeCTPYKTOPHI

OcrtaHoBUMCS Tenepb Ha KOHCTPYKTOpax kiacca. [Ipexnae Bcero oTMeTum, 4YTo HAJIMYKME KOH-
CTPYKTOpa B Kiacce He 00s3aTenbHO. Ho eciam KOHCTPYKTOpP OTCYTCTBYET, TO KJIHMEHTHI Kilacca
(BHemHUE (DYHKIIMU, UCIIOIB3YIOIINE KJIACC) MOHKHBI caMH 3a00TUTHCSl 00 MHHUITMATU3AIUN JaH-
HBIX, T.€. O 33JIaHMU UM HEKOTOPBIX HayaJbHBIX 3HaUCHUI. DTO HE Bceraa Bo3MoxHO. Hampumep,
€CIIM KJIACC UMEET 3aKPBIThIE JAaHHBIE, TTPEIHA3HAYECHHBIC TOJIBKO ISl YTEHUS, TO IS 3TUX JTAaHHBIX
HE MPEeyCMAaTPUBAIOTCS OTKPHIThIE PYHKITUU 3amKCH, V KIHEHT HE B COCTOSIHUU TPUCBOUTH JaH-
HBIM KaKHe-TO Ha4YaJdbHbIE 3HAUCHUS.

KoHcTpykTOpOM KIlacca Ha3bIBaeTCS OTKPBITAs (PYHKIUS-dJIEMEHT, KOTOpas BBI3BIBACTCS B
MOMEHT CO3/IaHUs 00BEKTa Kjacca M JOJKHA WHUIMAIM3UPOBATh JaHHBIC YKa3aHHBIMU B BBI30BE
3HAYCHUSIMU WJIM 3HAYCHUSMH 110 YMOJIYaHU0. KOHCTPYKTOp UMEET TO K€ UMS, YTO U CaM KJacc.

[Ipumep 0OBSABICHUS U peaTu3allii KOHCTPYKTOpA:

class MyClass

{

public:
MyClass (void) ; // KOHCTPYKTOP KJjlacca
private:
int A;
i
MyClass: :MyClass (void) { A = 0;}

B stom npumepe o0bsiBieH koHcTpykTop MyClass 6e3 mapamMerpoB, KOTOPBIN IIPU CO3TaHUH
o0BeKTa 3a7aeT HayaubHOE 3HaueHue noyus A paBHbIM 0. OOpaTUTe BHUMaHKE HA TO, YTO B OTJIH-
4re OT APYruX QyHKIUN B OOBABICHIUH KOHCTPYKTOpPA HE YKA3bIBACTCSl THIT BO3BPAIIAEMOT0 3HA-
YEHHUS.

[Ipoctoe 3anaHne B KOHCTPYKTOpPE 3HAUEHUI JaHHBIX B OOIIEM cilydae HE rapaHTHpPYeT UX
1e’a0cTHOCTh. OOBIUHO HY’KHA €llle TPOoBepKa JOMYCTUMOCTH JaHHBIX. Hampumep, ecnu B kiiacce
ecTh QpyHKIUsA 3anucu SetA, ocymecTBISIONAas Takue MPOBEPKHU, TO JTydIle 00paTUTHCS K HEH U
NpU 33JaHUM HAa4yaJbHOTO 3HAaYeHMs. B 3TOM ciydae peanu3anusi KOHCTPYKTOpPa MOXKET UMETh
BUI:

MyClass::MyClass (void) { SetA (0); }

Co3nanne o0bekTa onucanHoro kiacca MyClass B mporpamMme J0JKHO OCYIIECTBIISTHCS HITH
00BsIBICHUEM COOTBETCTBYIOIIEH NTEPEMEHHOM:

MyClass MC;

WM TUHAMUYECKUM pa3MeleHHeM NepeMEHHON B MaMATH:

MyClass *PMC = new MyClass;

B MOMEHT BBIOJIHEHUS KaXJAOTO M3 ITUX OMEPATOPOB HEIBHBIM 00pa30M BBI3BIBACTCS KOH-
CTPYKTOP, YCTAaHABIMBAIOLIUI HaYaJIbHbIEC 3HAYECHUS JAHHBIX.

HenocratkomM KOHCTPYKTOPOB MOKa3aHHOTO THIA SIBJSETCS TO, YTO BCE HayalbHbIE 3HAUCHUS
JAHHBIX 33/1al0TCS B HUX KOHCTPYKTOpPOM. BrI3biBaromias GyHKIHsS HUKAK HE MOXKET BMEIIaThCA
B 9TOT MPOIIECC U 33/1aTh KaKOe-TO APYroe 3Ha4YeHHUE.

Jpyroit KpailHOCTBIO SIBJISIIOTCS KOHCTPYKTOPHI, B KOTOPBIX BCE HAuaJIbHbIE 3HAUYECHUS 3a]1a-
IOTCSl KaK mapaMeTpbl. Hanmpumep, mpoTOTHUIT KOHCTPYKTOPA MOXKET UMETh BU/T

MyClass (int);

a ero peajau3anus:

MyClass::MyClass(int a} ( SetA(a):; }

B sToMm ciydae mone FA wHHIManu3upyeTcs mapameTpoM, MepeiaBacMbiM B KOHCTPYKTOP.
Co3znanne o0bekTa MoJoOHOro Kitacca J0IKHO BBIMOIHATHCS OllepaTopaMu

MyClass MC (1)

WM

MyClass *PMC = new MyClass (1)

B KOTOPBIX IOJIpa3yMeBaeTcs, 4YTO HaualbHOE 3HaYeHue oy FA 1omkHo ObITh paBHO 1.
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Takoit KOHCTPYKTOP OOBIYHO TOXKE HEYIOOCH, MOCKOIBKY B KJacCe MOXKET OBITh MHOTO Ta-
paMeTpOB M 3a/aBaTh 3HAYCHUS UX BCEX IMPH CO3JaHHH OOBEKTAa OYEHb T'POMO3JKO M YPEBATO
OIIMOKaMH.

Yamre Bcero UCMOIb3YIOTCS KOHCTPYKTOPHI ¢ TapaMeTpaMu Mo yMoJiyanuio. B aTom ciydae
00BSABIICHHE KOHCTPYKTOPA MOKET UMETh BU/I;

MyClass (int = 0);

a ero peaJn3aius:

MyClass: :MyClass (int a) { SetA (a); }

OOBEKT TaKoro Kilacca MOXKHO CO3/1aBaTh JIOOBIM M3 MIPUBEACHHBIX PAHEE OMEPATOPOB CO3/1a-
HUst oObekTa. Eciu mpu co3iaHum yKa3bIBaeTCs apryMEHT, TO €T0 3HAaYeHUE MPHCBAUBACTCS I10-
mo. Eciii apryMeHT He yKa3bIBaeTCsl, TO MPUCBAUBACTCS 3HAYCHHE 110 YMOJIYAHUIO (B HAIIEM MPU-
Mepe 0). DTOT BapuaHT KOHCTpYKTOpa HamOosiee TuOkuii. [[o3TOMy OH yale BCero UCroib3yeTcs
MIPU MOCTPOEHUH KJIACCOB.

Kaxk mpaBuiio, B Ki1acce Halo IpeAycMaTpUBaTh KOHCTPYKTOP € TapaMeTpaMu 110 YMOJYaHUIO.

B o0bsiBIIeHHHN Ki1acca MOTYT OBITh OINPEACIICHBI HE TOJIBKO TOJIS TIEPEMEHHBIX, HO B HEKOTO-
pblc UMEHOBaHHbBIC KOHCTAaHTBI. Hanpumep:

const int MaxA;

[TonoOHast KOHCTaHTa MOXET CIYXHUThb, B YACTHOCTH, IPEIEIbHO JOMYCTUMBIM 3HAUYCHHEM
mons FA;

Ecnu takas koHcTaHTa 0OBsABICHA KaK CTaTHYecKas (CM. MPEIIECTBYIOUINN pa3/ien), TO B ee
00BSIBJICHUE B KJIACCE MOXKHO HEMOCPEICTBEHHO BKIIOUNUTH WHHUIIHATU3AIUIO:

static «const int MaxA = 10;

Ho Torga 1o 3HaueHune KIMEHT MpHU KEJTaHUU HE CMOXKET MU3MEHHTh. A 3a7aTh 3HaYCHUE Ta-
KOH KOHCTaHThI B KOHCTPYKTOPE HEBO3MOKHO, ITOCKOJIBKY KOMITUJISITOP HE pa3peliaeT MpucBau-
BaTh 3HAYCHHUS KOHCTAHTaM. BBIXOIOM M3 IOJIOKEHHS SABJISICTCS CICIHAIbHBEIA CHHTAKCUC KOH-
CTPYKTOpaA C UHUYUAIUZANOPOM IlleMeHmos. VIHuIManm3aTop 3J€MEHTOB 3aMUChIBACTCS MOCTe
3aroJI0BKa KOHCTPYKTOpA B €0 peaju3alliy, MpeaBapseTcs JBOCTOYMEM U COJIEPKUT UMEHA KOH-
CTAaHTHBIX JAHHBIX, MOCJIE KOTOPBIX B CKOOKAaxX yKa3bpIBalOTCA WX 3HadeHUs. Hampumep, ecnu B
o0bsaBieHnu Bamlero kinacca MyClass nMmerorcs CTpoku

const int MaxA;

const int MinA;

BBOJIAIIME JIBE€ KOHCTAHTHI — MAaKCUMAJIbHOE U MUHUMAJIbHOE 3HAUYEHHUS TIEPEMEHHOU A, TO pe-
aJM3alH0 KOHCTPYKTOPA TAKOTO KJIacca C OMUCAHHBIM paHee IPOTOTUIIOM

MyClass (int = 0);

HaJI0 JOTIOJIHUTh UHUIIUATIN3aTOPOM 3JIEMEHTOB:

MyClass::MyClass (int a) : MaxA(10), MinA (1) { SetA (a); };

B nanHOM cnydae uHUIManU3aToOp 3amaeT KoHcraHTe MaxA HavanbHoe 3HaueHue 10, a
koHcTante MIinA — 3Hauenue 1.

MoXxHO peaoCTaBUTh MOJIB30BATENI0 BO3MOKHOCTh U3MEHATh 3HAUYECHHS] KOHCTAHT B MOMEHT
co3nanus o0bekTa. B 3TOM ciydae B KOHCTPYKTOPE C YMOJYaHUEM HaJ0 MPEeIyCMOTPETh ISl KOH-
CTaHT COOTBETCTBYIOLIME 3HAUCHHS 110 YMOJTYAHUIO:

MyClass (int A = 0, int MaxA = 10, int MinA = 1};
AN
MyClass (int = 0, int = 10, int = 1 );

(BTOpOI1 BapuaHT MeHee yl00eH, TaKk Kak He MO3BOJIAET MO MPOTOTUNY (YHKIUU MOHSTH, B
KaKOM IOCJIEI0BATENILHOCTH OJDKHBI 3aaBaThesl mapameTpsl). Torjga peann3anuio KOHCTPYK-
TOpa MOXHO 0()OPMUTH TaK:

MyClass::MyClass (int a, int i, int J ) : MaxA(i), MinA(3j) {
SetA(a); }

Coznanue 00BEKTOB TAKOTO THIIA MOXKET OCYIIECTBISATHCS, HATPUMED, TAKUMH OTIePATOPAMH:

MyClass MC; //yMmomuaHme: A=0, MaxA=10, MinA=1;

MyClass MC(20) ; //3amaHo: A=20, MaxA=10, MinA=1;

MyClass MC (20,15 ); //zamaHo: A=20, MaxA=15, MinA=1;

MyClass MC (20,15,2); //zamaho: A=20, MaxA=15, MinA=2;
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Tenepb ocTaHOBUMCS HA IECTPYKTOPAX. ITO CHIELMANIbHbBIE (YHKIMU-JIEMEHTHI, cpadaThIBaOLIHe
IpY YHUYTOKEHUU JTUHAMUYECKH Pa3MELIeHHOr0 00BbEeKTa Kiacca U OCBOOOXKIAIOUINE 3aHUMAEMYIO
UM naMmATb. MMs nectpykropa cOBIAAAaeT ¢ MMEHEM KIacca, HO Iepell HUM 3alMChIBACTCS CUMBOII
tiibaa (~). Kak u s KOHCTpyKTOpa, B IECTPYKTOPE HE yKa3bIBAacTCs BO3BpalaeMblil Turm. Harmpu-
Mep:

class

{

MyClass

public:

~MyClass () ; // mecTpykTop Kjacca

bi

JlecTpyKTOpBI HEOOXOMMBI, €CIT KOHCTPYKTOP MM KaKhe-TO (YHKIIMH-3JIEMEHTHI Kiacca Ju-
HAMHUYCCKH PaCHpeessIIoT MaMsTh, CO3/[aBasi B Hell Kakue-TO 00beKThl. Toraa AeCTpyKTOp MODKSH
9TH 00BEKTHI YIAIATh. B OCTAIBHBIX CITydasiX MOKHO OOBIYHO 0OOMTHCH 0€3 TeCTPyKTOpa.

Eciu gectpykrop sBHBIM 00pa3oM B Kilacce He 0OBSIBICH, KOMITHJISITOP CaM T'eHepUpyeT HeoOXo-
JAUMBIC KOOI 0CB060)KI[€HI/I$[ IIaMsITH.

Pasznen 7:
HACIEAJOBAHUE ¢ NOJUMOP®U3M.
ABCTPAKTHBIE KJIACCHI

BUPTYAJIBHBIE ®YHKIHUU,

7.1. HacnemoBanue u momuMopQusm

[Ipu ommcaHnM HOBOTO Kiacca, MPOU3BOIHOIO OT KaKOT0-TO OJHOTO WMJIM HECKOJBKUX 0a30BBIX
KJIACCOB, MOYKHO JIOOABJISITh HOBBIC (DYHKIIMH-JIEMEHTHI U JIAHHBIC-3JICMEHTBI, COXPAHSS MIPH 3TOM
BCE AJIEMEHTHI POJUTENEH, a MOXKHO POJUTENbCKUE JIEMEHTHI MePeOnpeeNIuTh U Meperpy3uTb. B
MIPOU3BOIHOM KJIacCe JIOCTYITHBI OTKPBITHIC M 3aIWIIEHHBIC JJIEMEHTHI 0a30BOro Kiacca (TpsMoro
WJIM KOCBEHHOTO MPEIIECTBEHHUKA). 3aKPBIThIE SJIEMEHTHI 0a30BOT0 KJlacca B IPOMU3BOTHOM KJlacce
HEOCTYITHEI.

[Tpou3BOHBIN KJIACC MOYKET HAclIeq0BaThCs OT 0a30BOro kiacca kak public, protected wmm
private. 3amuineHHOe U 3aKPBITOS HACICIOBAHHS BCTPEUYAIOTCS PEIKO U KaXKI0€ U3 HUX HYKHO HC-
MOJIb30BATh C OOJIBIION OCTOPOKHOCTHIO.

[Mpu nopokaeHnn kiacca kak public oTkpbIThIe 37eMeHThI 0A30BOTO KJlacca CTAHOBATCS OTKPbI-
THIMU 3JIEMEHTaMU TPOU3BOAHOTO Kjacca, a 3alllUIIEeHHBIE AJIEMEHThI 0a30BOr0 Kjacca CTaHOBSITCS
3alMIIEHHBIMA 3JIEMEHTAaMH TIPOW3BOTHOTO KJlacca. 3aKphIThIE 3JIEMEHTHI 0a30BOTO KJIAacca HUKOTIA
He OBIBAIOT JOCTYITHBI JIJIsl IPOU3BOAHOTO KJlacca.

[Tpu 3amuIieHHOM HaClIeI0BAaHUK OTKPBITHIC M 3allUIICHHBIC DJIEMEHTHI 0a30BOr0 KJiacca CTa-
HOBSITCS 3aIIMIIICHHBIMU 3JIEMEHTAaMH MPOU3BOAHOIO Kiacca. [Ipu 3aKkpbITOM HaclelOBaHUU OTKPHI-
TBIC W 3alUIIECHHBIC JIEMEHTHI 0a30BOT0 KJIaCcCa CTAHOBSITCS 3aKPBITHIMU DJIEMEHTAMHU TIPOU3BOIHOTO
kiacca. [Ipu 3akpbITOM U 3aIMIIEHHOM HACJIEAOBAHHSX HE CHPABEJIMBO OTHOIIEHHUE, YTO OOBEKT
MIPOM3BOTHOTO KJlacca SBJISIETCS] 0ObEKTOM 0a30BOTr0 Kiacca.

B nemnom moctym k aneMeHTam 6a30BOTO Kjacca M3 MPOU3BOAHOTO Kacca MOXHO NPEICTAaBUTH
CIeIyromIen TabIuIei.

Tabn. 7.1
Taobauya oocmyna K Inemenmam 0a306020 Kiacca u3z npou3800H020
Tun HaciienoBaHus

Cnenudukarop 10-
CTyIIa K DJIEMEHTaM B
0a30BOM KJ1acce

public
OTKPBITOC HACJICAOBA-
HHUC

protected
3alIUIIICHHOC HACJIC-
JOBAaHUEC

private
3aKpPBITOC HACJICAOBA-
HHUC

public

public B mpousBoaHOM
KJ1acce

Mosxer OBITh JOCTY-
MIEH HEMOCPEACTBCHHO
JIFOOBIM HecTaTH4e-

protected B mpous-
BOJIHOM KJjlacce

MoxeTr OBITh J0CTY-
MEH HEeMOCPECTBCH-
HO JIOOBIM HECTaTH-

private B mpou3Boj-
HOM KJ1acce

Mosxer OBITh IIOCTY-
MIEH HETMOCPEICTBEHHO
JIIOOBIM HecTaTH4e-

27



CKUM GyHKUIUAM- | 4eCKUM  (DYHKIHSIM- | CKUM byHKIUAM-
JIIEMEHTaM,  JIpYyXKe- | DJIEMEHTaM U JApYyXKe- | 3JeMEeHTaM U JpyKe-
CTBCHHBIM (YHKIHSIM | CTBEHHBIM  (DYHKIIM- | CTBEHHBIM () YHKIIHSIM.
U (QYyHKIHMSIM, HE SB- | 5IM.
JSIFOIIAMCST  3JIEMEHTa-

MHU.
protected protected B mpowus- | protected B mnpous- | protected B npowus-
BOJHOM KJIaCC€ BOJHOM KJIaCC€ BOJIHOM KJ1acce

Moxer ObITh J0CTy- | MoXeT ObITh JOCTy- | MOXXeT OBITh JIOCTY-
MEH HEMOCPEACTBEHHO | IEH HENOCPEICTBEH- | IEH HEMOCPEACTBEHHO
mo0BIM  HecTaTude- | HO JIFOOBIM HeCcTaTu- | JIIOOBIM ~ HecTaThde-
CKHM GYHKIUSIM- | 9€CKUM  (DYHKITUSAM- | CKUM byHKIHSIM-
BJIEMEHTaM U JIpY)Ke- | DJIEMEHTaM U JApYyXKe- | dJIeMEeHTaM M JpYyKe-
CTBEHHBIM (DYHKUHUSAM. | CTBEHHBIM (YHKIU- | CTBEHHBIM (PYHKIIHSIM.

M.
private HCBUIUM B IIPpOU3BOA- | HCBUJIUM B IIPpOU3- | HCBUJIHWM B IIPOU3BO/-
HOM KJIacCC¢€ BOJHOM KJI1aCC€ HOM KJ1aCcCe

Moxer ObITh J0CTy- | MOXer ObITh AOCTY- | MOXeT OBITH JOCTY-
IIEH  HECTAaTUYECKUM | IIEH HECTaTHYECKHMM | IEH  HECTAaTHYECKHM
byHKIUAM-3TIeMeHTaM | QyHKIUSIM- GbyHKIUSAM-3]IEMEHTaM
u JPY)KECTBEHHBIM | 3JIEMEHTaM M JApYyXKe- | U IPY’KECTBEHHBIM
(GyHKIUSAM dYepe3 OT- | CTBEHHBIM (YHKIHAM | QYHKIMSIM 4Yepe3 OT-
KPBITBIC WU  3alllH- | Yepe3 OTKPHITHIC WM | KPBIThIC WA  3alllH-
IEHHBIE byHKIUKU- | 3amMIIEHHBIE  (YHK- | IIEHHBIE byHKIINH-
JJEMEHTBI  0a30BOr0 | IUU-3JIEMEHTHI 0a30- | 3JIEMEHThI  0a30BOI0
KJ1acca. BOI'0 KJjacca. KJ1acca.

Ecnu B knacce-HacineqHuKe MepeonpeesiuTh (PyHKIUIO-3JIEMEHT (BBECTH HOBYIO (DYHKITHIO C
TEM K€ UMEHEM), TO 7l OOBEKTOB ATOTO Kilacca HOBast PYHKIMSI OTMEHUT POIUTENbCKYI0. Ecnu
oOpamarscsi K 00BbEKTy ATOTO Kjacca, TO BBI3BIBAaThCS OymerT HoBas QyHkmnus. Eciou Bce-Taku
HYXHO BBI3BaTh UMEHHO (PYHKIIMIO 0a30BOTO KJlacca, HAJIO UCIMOIb30BATh OMEPALHIO pa3perie-
HHUS 00J1aCTH IEWCTBHA.

[TycTh, HampuMep, BbI co3aaau kiaace popm Shape:

class Shape

{

public:
void Draw (void) ;
}i
U Hacneayoumii emy kinacc kpyros Cirel:

class Circl : public Shape
{
public:
void Draw (void) ;

}s

B KaXXJ1OM H3 KJIAaCCOB OOBSBHIIN MCTOI pHUCOBAHUSA DraW, a 3aTCM B IIPpOTrpaMMEC BBITTOJIHUIIN

orepaTopsl
Shape *PQ1 = new Shape;
PQl->Draw () ; // BeI3OB Draw kjacca Shape
Circl *PQ2 = new Circl;
PQ2->Draw () ; // BEIBOB Draw kjsiacca Circl
PQ2->Shape: :Draw () ; // BeI3OB Draw kjacca Shape
((Shape *)PQ2)->Draw () ; // BEIZOB Draw kmacca Shape

B xomMMeHTapusx kK Koay ykazaHo, pyHknuun Draw xakux KJ1acCOB BBI3BIBAIOT TH OINEPaTo-
pel. Kak BugHO, eciu Mbl oOpamjaemcs uepe3 ykazaTtenb kK camomy o0bekty Tumna Circl, To BbI-
3bIBAaETCA MepeonpeaeeHnas B HeM QyHkius. Ho ecimu Mb1 oOparaemcst K HEeMy Kak K 00beKTy Oa-
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30BOT0 KJjiacca (MOCIAEAHUN M3 MPUBEICHHBIX ONEPATOPOB) MM COOTBETCTBYIOIIMM 00pa3oM HcC-
MOJIb3YEM OIEPALMIO pa3pelIeHnus 00JacTH, TO BhI3bIBaEeTCs (QyHKIM 6a30BOTO Kilacca.

Ecmu 6w B kimacce-nacinenuuke Circl orcyrcrBoBana ¢ynkuus Draw, To Bce mpuBeICHHBIE
OTIepaTopPHI BBI3bIBAIH ObI PYHKIMIO 0230BOTO Kilacca.

Takum 0Opa3oM, MeXaHW3M HaCJIeOBaHHs MO3BOJISIT MCIOJIB30BAaTh (DYHKIIMU 0a30BOTO KIlacca
WIN TIEPEOTIPEEIIATh UX.

7.2. BupryanbHble QyHKIHH, a0CTPAKTHBIC KJIACCHI

Teneps paccMoTpuM Ipyryro 3amady. [IycTh Mbl IMEEM HECKOJIBKO KJIACCOB, HACIEIYIOIIMX
Shape: Circl (xpyr), Rectangle (npsmoyronbuuk), Square (kBaapat) u T.n. Kakasiii U3 3TuX
KJIACCOB MMeeT CBOK (pyHKuuio Draw, koTopas yMeeT prucoBaTh COOTBETCTBYIOIIYIO (opmy. MEr
XOTHM paboTaTh ¢ 00beKTaMu ITUX QUTYp, KaK ¢ oObekTamMu 0a30BOro Kiacca Shape, He pa3ou-
pasich B HICTUHHOW MPHUPOJE KAKIAOT0 00beKTa. M mpu 3TOM XOTHM, 4TOOBI MporpaMma cama Io-
HUMaJla, 9TO 3TO 32 OOBEKT U KaK ero pucoBars. Hampumep, Mbl XOTUM CO3/1aTh MAaCCUB yKa3are-
JIel Ha 00BEKTHI Pa3IuYHbBIX Gopm:

Shape *ShapeArray[1l0];

3arpy3uTh €0 YKa3aTeJIIMU Ha OOBEKThI pa3HbIX QUTyp:

ShapeArray[0] = new Circl;
ShapeArray[1l] = new Rectang;
ShapeArray[2] = new Square;

Y 3aTeM B IMKJIC BBITIOJIHATH PUCOBAHUE 3TUX (pHryp:
for(int i = 0; 1 < 3; 1i++)

ShapeArray[i]->Draw() ;

PaccmoTpeHHBIM paHee MEXaHHW3M HACIEIOBAaHMS TaKyl 3ajJady pemuTb He MoxkerT. [lo-
CKOJIbKY KO BCeM 00BEKTaM MbI OoOpalaemcs 4epes THII uX 0a30Boro kiacca Shape, To TOJIbKO
(GyHKIUS 3TOr0 Kjlacca U OyJIeT BbI3bIBATHCA.

[TocraBnenny 3anady noaumopg@uzma MO3BONISIOT PELIUTh BUPTyalibHble QyHKIMH. OHU He
CBA3aHBl C JIPYrUMU (PYHKIMSIMH C TEM K€ UMEHEM B Kjlaccax — HacieAaHukax. Eciou B kiaccax-
HaCJIeIHUKAX 3TU (PYHKIMS NepeonpeesieHbl, TO IpU 00paleH!H K TaKoi (yHKIIUU BO BpeMsl BbI-
NOJIHEHUs1 Oy/IeT BBI3BIBATHCS Ta U3 BUPTYaAJIbHbIX (YHKIHUI C OJMHAKOBBIMH MMEHaMH, KOTOpas
COOTBETCTBYET KJIacCy 00BbEKTa, YKa3aHHOTo mpu Bei3oBe. [loatomy, eciu B 6a30BoM kiacce Shape
00BsBUTH (pyHKIMIO Draw xak BUpTyaldpHYIO, TO 3ajlaya OyJeT peuieHa, u Kaxjaas ¢urypa oyner
pHucoBaTbcs cBoei QyHKIUEH.

CHHTaKCHYECKH 3TO odopmiIseTcs cieayomum oopazoM. B 6azoBom kiacce Shape dpynkius
00BABIIAETCS CIEAYIOIUM 00pa3oM:

virtual void Draw (void) ;

U st0 Bee! Ecnu pyHkuus Oblia oHaXAbl 00bsABICHA BUPTYaJIbHOM, OHA OCTAeTCs BUPTY-
aJIbHOM M BO BCEX Kjaccax HacleqHUKaxX. TakuMm o0pa3oM Jjis pelleHus 3ajadu MoJuMoppu3Ma
XBaTWIIO OJHOTO crienudukaropa Virtual. [IpaBaa, 0ObIYHO MPEANOYHUTAIOT A1 OOJBIIEH SICHOCTH
porpaMMbl B KJIacCax-HACIICAHUKAX TOXKE BBOJAUTH crerudukarop Virtual, 4yroObr Obuia sicHa
CyTh 3TUX (DYHKIUH JUig TeX, KTO OyAeT CTpOUTh HACIEAHUKOB JAaHHOTO kiacca. Ho ¢ Touku
3peHus s3bika C++ 3T0 HEe 00s3aTENbHO.

WNuorna B 6a30BOM Kjacce OMPENENSIOT wucmyr eupmyaivhyio @yuxyuio (aOCTpakTHYIO
byHKIM0). OTO QYHKIUA, I KOTOPO HE yKa3aHa peanusaius. [[mns Toro, 4To0BI ONpenennTh
TaKylo (YHKIIMIO, JOCTaTOYHO yKa3aTh, YTO €€ TEeJO PaBHO HYIIO:

virtual void Draw (void) = 0;

B namem npumepe UMEHHO Tak I1enecoodpazHo o0bsABUTH pyHKuH0 Draw B 6azoBoM kiac-
ce Shape, nockonbKy HENMOHSATHO, KaK MOYKHO HapHCOBaTh MPOCTO abCTpakTHYy ¢Gurypy. Pea-
JAU3aus A1 YUCTON MoNIUMOpGHON QYHKIIMH HE MULIETCS.

Knacc, B KOTOpoM HMeeTCsl XOTh OJHA 4HMCTas BUpTyajlbHas (yHKLHUsA, Ha3blBaeTcs aob-
cmpakmubim. J{71s aOCTPaKTHOTO Kilacca HEBO3MOXKHO CO3/1aTh 00BEKT. Takue Kiacchl MpeaHa-
3HAYE€HBbI TOJIBKO JJIS1 IOCTPOEHHS Ha UX OCHOBE KOHKPETHBIX KJIaCCOB-HACIIEIHUKOB.
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Pa3znea 8:
OCOBEHHOCTHU KJIACCOB, HACIIEAYIOIIUX KJIIACCAM BUBIUOTEKHA
KOMIIOHEHTOB C++BUILDER

8.1. CgoiictBa

O HEKOTOPBIX OCOOEHHOCTSIX TOCTPOCHHS KIJIACCOB, HACIEAYIONMUX KiaccaM OHOIMOTEKH
xommonentoB C++Builder, yxe roBopuiock panee. K 3TuM 0COOEHHOCTSIM OTHOCHUTCSI HEBO3MOXK-
HOCTb JJISI TAKUX KJIACCOB MHOYKECTBEHHOTO HACJIEIOBAHUE U HEOOXOAMMOCTh CO3/1aBaTh OOBEKTHI
TOJIKO C MOMOIIBIO onepanuu NEW. Ternepb OCTAHOBUMCS Ha APYTUX OCOOCHHOCTSIX, CBA3AHHBIX
C TIOHATHUSIMH C80UCMBA N COObIMUSL.

[TonsiTue coiictBa (property), oObenuHSIET 10JIe TaHHBIX U QYHKIMH (METOJIbI) €ro 3aluCH U
yTeHus. B paccMarpuBaeMbIX Kilaccax caMH TOJIsl OOBSIBISIOTCS KaK OOBIYHO, HO, KaK MPaBHIIO, B
pazzese private. TpaauuuoHHO UACHTH(HUKATOPHI MOJIEH COBIAAAIOT C MIMEHAMHU COOTBETCTBYIO-
IIMX CBOMCTB, HO C JO0OABJIEHHUEM B KaueCcTBe Mpedukca cumpoiia “F”.

CBOIICTBO O0BSBIAETCS ONMEPATOPOM BUAA:

__property<tun><mMa>={read=< mMMA M[OJIA WM MeTOHa UTEHMI>

write=< ummMsa nojs uiIM MeToIa 3anucu>
< IMPEKTMBE 3allOMMHAHMA
M BHaAUEHMs IO yMOJIYaHMIO >

Ecnu B pasnenax read wiu Write 3T70ro 0ObsBICHHS 3alMCAHO UMS MOJIS, 3HAYUT MPEITO-
JaraeTcs NpsiMOe YTEHUE WIIU 3aMUCh JAHHBIX.

Ecnu B pasaene read 3amucaHo UMsi METO/Ia YTCHHUS, TO YTEHHE OYJET OCYIIECTBIIATHCS TOJb-
KO QyHKIHEH ¢ 3TUM uMeHeM. DYHKIUs 9TeHus — 3T0 QyHKIUs 0e3 mapameTpa, BO3BpAIAOIIee
3HAUYEHHE TOTO THIIA, KOTOPBIM OOBSBIEH Uil CBOMCTBA. MM (yHKIMU YTEHUS MPHUHATO HAYU-
HaTh ¢ ipedukca Get, mocie KOTOporo clieyeT UMsl CBOMCTBA.

Ecnu B paznene write 3anucaHo uMsi METO/a 3allMCH, TO 3aMTUCh OYJET OCYIIECTBISTHCS TOb-
KO TIpolieypoit ¢ aTuM umeHeM. [Iporeaypa 3anucu — 3To Mporeaypa ¢ OJHUM MapameTpoM TOTO
THUIIa, KOTOPBIA 0OBSBIEH A cBoicTBa. VIMs mpolieypsl 3amicu TPUHATO HAUMHATH C Npeduk-
ca Set, mocie KOTOporo cieayeT UMs CBOHCTBA.

Ecnu pa3gen write oTcyTcTByeT B OOBSIBICHUH CBOMCTBA, 3HAYMT 3TO CBOMCTBO TOJBKO JIJIS
YTEHUS U T0Jb30BaTENb HE MOXKET 3a/1aBaTh €TI0 3HAYCHHUE.

JIMpeKTUBBI 3alIOMUHAHUS ONPENENAIOT, KaK HaJ0 COXPAaHATh 3HAYEHUsS CBOMCTB IPHU CO-
XpaHEHHUH Tojb30oBaTeneM ¢aiina Gopmsr .dfm. Yame Bcero ucnoap3yercs TMpeKTHBA

default <3HaueHMe 1[I0 YMOJIUAHUIO>

Ona He 3a7aeT HAYaJIbHOE 3HAYEHUE. DTO JeJ0 KOHCTPYKTOopa. JlupexTuBa mpocTo rOBOPUT,
YTO €CJIM MOJIb30BaTENb B MPOLIECCE MPOECKTUPOBAHUS HE U3MEHUII 3HAUEHUE CBOMCTBA MO yMOJI-
YaHHIO, TO COXPAHATh 3HAUYCHUE CBOMCTBA HE HAO.

[MpuBeném mpumep. [lyctb TpeOyercss o0bsBuTh Kiacc ¢ umeneM MyClass, Haciemyromuii
HernocpeactBenHo TODbject u umeronuit cBoiCTBO 1ieioro tumna ¢ umeHeM A. Torma oObsBICHHE
ATOTrO KJacca MOKET UMETh BUJI:

class MyClassl : public TObject
{
private:
int FA;
protected:
void fastcall SetA(int); // GyHKIMSA 3amdmucu
__published:
__property int A = {read = FA, write =
SetA, default = true};

b
3aeck BBOOUTCS 3aKphiToe mosie FA, oObsBnsercs 3amunieHHas GyHkius SetA, ucrnonb3y-
eMast JUIs 3allMCH 3HAYCHUS B 3TO I10JIe, U BBOJUTCS OITYyOJIMKOBAaHHOE CBOMCTBO A, ONepUpYIOIIee
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3TUM moJieM. B 00BsIBIICHUH CBOWCTBA MOCIIE KIFOYEBOro ciioBa read 3amucaHo MpOCTO MMs MO~
7s. DTO O3HAYaeT, yTO (PYHKIUsI YTECHUS OTCYTCTBYET M IMOJIH30BATENIb MOXKET YUTATh HEMOCPE/-
CTBEHHO 3HaueHue mous. [locime Kio4eBoro cioBa Write cienyeT cChUika Ha (YHKIHIO 3allUCH
SetA, ¢ moMoImIpI0 KOTOPOH OYIyT 3aMUCHIBATHCSA B MOJE A HOBBIC 3HAUYCHHs. B 3TON QyHKIIMN
MOHO IPEAYCMOTPETh KaKUe-TO MPOBEPKHU JTOMYCTUMOCTH BBOAMMOro 3HaueHus A. OnucaHue
9TON (QYHKIIMHU MOKET UMETh BUJI:

void  fastcall MyClassl::SetA(int Value)

{

if(.) FA = Value;

}

B mpuBeneHHOM mpuMmepe omucaHue CBoicTBa A momeineHo B pasaen published. Crenosa-
TEJIbHO, €CJIM 3TOT KJIaCC ONMCHIBAET CO3/1aBa€MbIil BaMHU HOBBI KOMIIOHEHT, TO MOCJIE €ro yCTa-
HOBKH B CHCTEMY CBOHCTBO A OyzeT mosBIAThCs B okHe MHcmekTopa OOBEKTOB MPU MCIOJIB30-
BaHHUHU 3TOT0 KoMMoHeHTa. Eciiu nepenecTu o0bsiBIIcHHE CBOMCTBA B pasaen public, To cBoiicTBOM
MO-TIPEKHEMY MOKHO OYJET MOJIb30BaThCs, HO TOJHKO BO BPEMs BBITIOJHCHUS MPWIOKEHUS, T10-
ckoJbKy B okHe MHcmekTopa OObEeKTOB OHO MOSABIATHCS He Oyaer. Ecnu ynanuts u3 onpenene-
HUS CBOWMCTBA CI0BO Write ¢ mocienyromeil CChbUIKOH Ha (DYHKIIMIO 3allMCH, TO CBOWCTBO CTAHET
CBOICTBOM TOJIBKO ISl YTEHUS, T.K. ©3MEHUTH €ro HEMOCPEJACTBEHHO OYyAET HEBO3MOXKHO.

JIns cCBOMCTB THIIa MACCUBOB INPUBEAECHHBIA paHee onepaTop property m3smeHsercs Ciaeayro-
UM 00pa3oMm:

__property<Tun><mMa><CIOMCOK PasMepPHOCTen>=

{read=< wummMga noJjyiga MJIM MeTOIa UYUTEeHUI>
write=< mmMsa nojs uiIM MeToIa 3anucu>
< IMPEKTMBE 3allOMMHAHMA

M 3HAYEHMS 10 yMOJIUaHMO >

Crnucok pa3MepHOCTeH mpeacTaBiIseT co00il mocneq0BaTebHOCTh KBaIPATHBIX CKOOOK, B KO-
TOPBIX 3aIUCBIBACTCS THIT PA3MEPHOCTH M MOXKET 3amuChIBaThCcs waeHTudukaTop. [lpuBegem B
Ka4yecTBE IpUMEPA BO3MOKHBIM BApUAHT ONMUCAHUS Kiacca MaTpULl JEUCTBUTENBHBIX YUCEN pa3-
MepoM NxM:

// Kilacc MaTpull, OeMCTBUTEJILHBIX UMCeJl

class Matrix

{

float *data;
int N; // uMcio cTpok
int M; // uucio cToJybloB
public:

Matrix (int, int) ;

~Matrix( ) {delete] ] data; }

__property float Items [int 1] [int J] =

{ read= GetItems, write=SetItems };

private:
float  fastcall GetItems(int 1, int j);
void  fastcall SetItems(int i, int 3,
float wvalue):;
i
Matrix::Matrix(int n, int m) // KOHCTPYKTOD
{
data=new float[n*m]; // cosmaHme sK3eMIJIIpa KJjacca
for(int i = 0; i< n*m; i++) // mHMIMaAIMBAIIMT
datal[i] = 0.;
N = n;
M m;
}
void  fastcall Matrix::SetlItems(int i, int j, float

value)
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{
// Banmuce 3HaueHmda value B sjeMeHT (i, 7)
1if((i<l) || (i>N) [ (3<1) |1 (3>M))
ShowMessage (“HenmonycTuMmele MHIOEKCH (7 +
IntToStr (i) + “,” + IntToStr(j) + ™)”);

else data[(i - 1) * M + j - 1] = value;
}
float  fastcall Matrix::GetlItems(int 1, int jJj)
{
// 4YTeHMe 3HaueHud osJemeHTa (i, )
if 1£((i<1) [ (1>N) [ (3<1) || (3>M))

ShowMessage (“HemonycTuMmele MHIEKCH (7 +
IntToStr (i) + “,” + IntToStr(j) + “)");
else return datal[(i - 1) *M + j -11;

}

B npuBeneHHoM koje cosmaercsi kimacc martpuil Matrix. Kiacc mMeer OTKpbITOE CBOWCTBO
Items, x KOTOpOMY MOKHO OOpaImaThCs Kak K JByMEpHOMY MaccuBy. OO 3TOM TOBOPHT €ro Ompe-
nenenue B oneparope __property: float Items [int i][int j]. Yka3anue B criucke pasmMepHOCTEH
UICHTU(QHUKATOPOB | U | HE sBJsieTcs: 00s3aTenbHbIM. CricoK Mor O0bl UMeTh Bu: [int] [int].

3amanue pa3MepHoOcTeil M3MeHsieT BuJ (QyHKUMH uTeHus M 3anucu. B QyHkuuio urenus
Getltems mepenarorcst 1Ba LENBIX MapamMeTpa, ONMPEACIISIONINX WHACKCH YATAeMOro JJIEMEHTA
MaTpulbl. B mpuBeeHHOM NpUMepe MHIEKCHl MaTPHIl OTCUUTHIBAIOTCS OT 1, a HE OT HyJIs, UTO,
BEpOATHO, Ooniee ynoOHO mosb3oBaTento. B ¢pynkuuro 3anucu Setltems momumo 3anucsiBaeMoro
3Ha4yeHus value Takxke mepeaTcs MHICKCHI TOTO AJIEMEHTa, B KOTOPBIH JJOJDKHO OBIThH 3amuca-
HO 3TO 3Ha4YEHUE.

Co3znanue 3K3eMIuIgipa MaTpULbl B IPOTPaMME MOXET, OCYIIECTBIATHCS, HAllpUMEp, Omnepa-
TOPOM:

Matrix x(4,5);

DTOT ornepaTop CO3[aeT MaTPUILy X pa3MEpHOCThIO 4X5. 3anuch U YTEHHE 3JIEMEHTOB MaTpU-
bl B IPOrpaMMe OCYLIECTBIsAETCA uepes cBoiicTBo Items. Hanpumep:

X.Items[2] [3] = 1.5; float y = x.Items[2][3];

IlepBelii U3 3TUX ONEPATOPOB 3aHOCUT 3HadYeHHE 1.5 B 3-Mil 271€MEHT 2-OH CTPOKH, & BTOPOU
OMEepaToOp YUTAET 3TO 3HAUCHHUE.

8.2. CoObITus

Co0ObITHE — 3TO CIENUANIbHOE CBOWCTBO, sBistOIIeecs ykaszareneMm ¢yukiuu. B C++Builder
TUI 000OLICHHOTO yKa3aTels Ha (YHKIMIO, KOTOPOH mepenaercs oauH napamerp tuma TObject
(o0wruno this), — TNotifyEvent. TTogoOusiii Tun ucnons3yercs B CH+Builder mist coObiTHii THIA
OnClick u MHOTHX Ipyrux, KOTOpbIE MepeaaroT B 00paboTuK Toiabko oauH mapamerp — TObject
*Sender. Ecnu TpeOyeTcs BBECTH B KJ1acC MOA00HOE COOBITHE, JOCTATOYHO ONPEICIUTh B O0OBSIB-
JICHUH KJIacca COOTBETCTBYIONIEE MMOJIe M MeTO paboThl ¢ HUM. Hampumep:

private:

TNotifyEvent FMyEvent;

__published:
__property TNotifyEvent MyEvent = { read
= FMyEvent, write = FMyEvent};
OcTtaetcst TOJIBKO BbI3BaTh B HYXHBI MOMEHT 0OpabOTYMK COOBITUH MOJB30BATENS, €CIU
NOJIb30BaTeNb €ro npexycMorpen. IlpoBepka, umeercss nu 0OpabOTYMK MOJIB30BATENS, OCYIIECTB-
JII€TCSl TPOBEPKOM COOTBETCTBYIOMIETO COOBITHS KakK OyJIeBOI BEIWUYMHBI, BO3Bpaliaroimeii true,
€CJIM TIOJB30BaTeNb MPEAYCMOTpEN CBOH 00paboTuMK. 3HAYUT, NMPU BO3HUKHOBECHHH COOBITHS
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HAaJl0 MPOBEPSTh, UMEETCS JIM 00pabOTUMK IMOJIb30BATENS, U, €CIM MUMEETCS, TO BBI3BIBATH €TO.
J171s1 TOTO MOXKHO MCIOJIB30BATh OMEPATOp BHUJIA:

if (FMyEvent) OnMyEvent (this);

Oyukusa OnMyEvent, kotopasi BbI3BIBA€TCS 3THM OINEPATOPOM, 3TO U €CTh 00paboTUHK
nosib3oBarens. Ero mMsi coBmajaer ¢ MMEHEM CBOKMCTBA, Mepea KOTOPhIM JN00aBiseTcst mpedukc
“On”.

MecTo, KyJa HaJ0 BKJIIOYATh MOJO0HBIN orepaTop, 3aBUCUT OT Buja coObITHs. Ecmu coObiTHe
BBI3bIBAETCS KAKUM-TO M3 BAlllUX METOJIOB, TO BBI30B 00pabOTUMKA MOJIb30BATEIN HAJI0 OCYIIECTB-
JSATh U3 3TOro Merona. Ecnu coObITHE CBSI3aHO ¢ KAaKMMH-TO COOOIICHUSMU, TOCTYIMAIONUMHI OT
apyrux npuiokenuid win ot Windows, To Hago mpenycMoTpeTh 00paboTYNK COOTBETCTBYIOIIETO
COOOIICHHUS ¥ U3 HETO BBI3BIBATH 00Pa0OTUYHK MOIH30BATEIIS.

Ecnu B 00paboT4nk COOBITHS HAIO TepeaaTh Kakhe-TO mapameTpbl moMumo this, to Tum
¢yukiuu TNotifyEvent yxe He moaxoauT v HaJl0o OOBSIBUTh CBOW COOCTBEHHBIN THIT. ITO 00BSIB-
JICHHE JIEJIaeTCs C TIOMOIIBIO KIIF0UeBOTO ciioBa __closure. Hampumep:

typedef wvoid  fastcall (_ closure *TMyEvent)
(System: :TObject *Sender, bool& MyParam);
class T : public TObject
{
private
TMyEvent FMyEvent;
published
__property TMyEvent FMyEvent = { read =
FMyEvent, write = FMyEvent};

}

Bel1ie 61710 paCCMOTPEHO BBEJIEHUE B KJIACC KAKOI0-TO HOBOIrO coObITHs. Eciu sxe BaM Hajgo
HEePEeONpPEaeIUTh OJHO U3 TPAJULUOHHBIX COOBITHH, CBSA3aHHBIX C KJIABMATYpOW, MBILIBIO U T.II.,
TO 3TO MOXHO CJIeaTh, IEPEONPEIEINB COOTBETCTBYIOIINNA CTaHIapTHBIM 00pabOTUNK POJUTENb-
CKOr0 KJjacca.

4.3. JJabopaTopHble padoThI

Buo
3AHAMUSA 6 UH-
No Homep pase- Haumenoeanue nabopamopnoii padomot Oobvem mepaKmuenon,
na oucyu- AKmMueHoii,
n/n (uac.) N
nUHbL UHHOBAUUOHHOIL
¢opmax,
(uac.)
1 25 Pa3paboTka mpocTelniero NpuIIOKEHHsI C HC- 1 )
' nosb3oBanueM snementoB UCP C++ Builder
2 PazpaboTka mpHIIOKEHUS C HCIOJIB30BAaHUEM
3, 4. KOMIIOHEHTOB BBOJIa M OTOOpPaXEHHUS OIHO- 2 -
CTPOYHOTO TEKCTa
3 Pa3paboTka mpHIIOKEHUS C HCIOJIH30BAaHHUEM
1, 8. KOMIIOHETOB BBOJa M OTOOpPaXEHUS MHOIO- 2 -
CTPOYHOI'0 TEKCTa
4 Pemenue nmpobiem
5 7 PazpaboTka mpHIIOKEHUS C HCIOJIB30BAaHUEM 2 B TpyIINax cMe-
T YIIPABIAIOIIUX KOMIIOHEHTOB IIAHHOT'O COCTaBa
(2 yac.)
5 46 PazpaboTka mpHIIOKEHUS C HCIOJIB30BAaHUEM 1 )
T rpau4IecKoro KOMIOHEHTa
nUToro 8 2
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4.4, TlpakTuyecKkue 3aHATHSA

Buo
3aHAmMUA 6 UH-
Ne Houmep pasde- Haumenosanue mem Oovem Mepaxmuenon,
aa oucyu- . aKmueHoll,
n/n HPAKMUYeCKUux 3aHAmMull (uac.) .
nauHbB UHHOBAUUOHHOU
popmax,
(uac.)
1 1,7. [Tpuémbl cuHTE3a TUHAMUYECKUX 00pa3oB Ha 1 )
TUIOCKOCTH
2 2, 8. CHHTE3 CI0KHBIX TUHAMUYECKUX 00pa3oB. 1 -
3 3,5 IIpocTeie mpUEMBI MyTBTUILUIMKALIUN Pazbop xoHKpeT-
2 HBIX cUTyarmi (2
gac.)
4 4, 6. MynbTUIITHKAIS C 3aTIOMUHAHUEM YaCTH 1 )
JKpaHa
HUTOro 5 2

4.5. KoHTpOJIbHbIE MEPONIPUATHS: KOHTPOJIbHAsI padoTa

Llens:
1. mpuoGpecTd MPaKTHYECKHE HABBIKM HCIOIb30BaHHUS KOMIIOHETOB MEHIO M KOMIIOHEHTOB-
nuanoros ounoimorexku C++ Builder;
2. HA OCHOBE WHIMBHIYaJIbHOTO 3aJaHus pa3paboTaTh W OTIAIUTh MPHIOKEHHE s paboThl CO
CIIMCKAMU JaHHBIX.

CTpYKTypaZ pa3pa60TaTB IMOJIB30BATCIIbCKOC MMPHUIIOKCHUC IJIA pa6OTBI CO CIIMCKaMU JaHHBIX B
COOTBCTCTBUU C TGMOfI I/IH[[I/IBI/IZIyaJII)HOFO 3aaHusA. I[JISI pa60T1,1 CO CIIMCKaMH HporpaMMa JOJI>KHA
COI[ep)KaTB CJ'ICI[YI-OH_II/IG HYHKTH MEHIO.

- HOBBIU CIIUCOK;

- OTKPBITh CIIUCOK;

- COXPAHUTH CITUCOK;

- HAUTU DJIEMEHTBI,

a TaAKXKC BBITIOJIHATH CJ'IG)IYIOHII/IG OHepaHI/II/II

- ,Z[OGaBJ'IeHI/Ie 3JICMCHTA B CIIMCOK,

- YI[aJ'IeHI/Ie 3JICMCHTOB U3 CITMCKA B COOTBCTCBHHU C I/IHJII/IBI/II[yaJ'II)HBIM 3aJaHUCM.

OcHoBHas TeMaTHKa: pa3paboTKa MPUIIOKEHUS C UCIIOJIB30BaHUEM KOMIIOHETOB-MEHIO U KOM-
MMOHEHTOB-/IMAJIOTOB.

Pexomenayembiii 00bEM: MOATCHUTENBHAS 3alMCKa 00bEMOM 15 cTpaHuUIl TOJDKHA COACPIKATh
TUTYJIBHBIN JIUCT, eNb padO0Thl, UHANBUAYAILHOE 33/1aHue, TUCTUHT ¢aiina peaan3aiy, CKpUHIIO-
ThI pabOTHI TYHKTOB MEHIO U ONEpaluii C OMUCaHUEM.

Brigaua 3aganus, npuéM KOHTPOIBHON pabOThI MMPOBOAUTCS B COOTBETCTBUU C KaJICHIIAPHBIM
y4eOHBIM I'paUKOM.

Ouenka Kpurepun onieHKM KOHTPOJILHOM padoThl

3a4TEHO KonrponbHas pabora craHa B ycTaHOBIIEHHbIE cpokH. IloscHuTenbHas
3anucka odopmiieHa B coorBercBuu ¢ npaswiamu ®I'BOY BO «bpl'¥Y».
Omumbku 1 3ameueHus ucnpasieHbl. CKPUHIIOTH K paboTe MPHIOKEHHS
coJepKaT KOPPEKTHBIE ITOSICHEHMUS.

HEC 3a4TCHO KOHTpOJ’IBHaSI pa60Ta HC CJaHa B yCT&HOBJ’ICHHBIfI CpPOK.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIHUIIVIMHbI

Komnemenyuu Komnemenyuu
Ne, naumenoeanue Koa-60 OIIK IIK 2 t.., uac Buo . Ouenka
yacoe KoMn. o yueOHbIX 3aHAMUIL
Pazoenoe OuCyUnIUHb 9 6 pe3yiomamos
1 2 3 4 5 6 7 8
1 Beenenue. ObnexTHO- 21 + + 2 10,5 JIx, JIP, I13, CPC OK3aMeH
OPHUEHTHPOBAHHOE IPOrPAMMHPOBAHHE
2. OCHOBHBIC HAIIPaBJICHHUS B TIPOTpaM- 21 + + 9 105 | Jx, JIP, I13, CPC SK3aMeH
MHPOBaHUHU
3. Knaccer 22,5 + + 2 11,25 | JIk, JIP, I13, CPC | Dk3ameH, Kp
4. ba3oBblec NpUHOMIBI  O0OBEKTHO- 21 + + 9 105 JIx, JIP, 13, CPC SK3aMeH
OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHHSI
5. ba3oBble KOHCTPYKIMU OOBEKTHO- 21 + + 9 105 JIx, JIP, 13, CPC SK3aMeH
OPUEHTUPOBAHHBIX IPOTPaAMM
6. JlanHabie u QYyHKIIMU KiIacca 21 + + 2 10,5 | JIk, JIP, I13, CPC | Dx3ameH, Kp
7. Hacnenosanue u noaumopdusm. Bup-
TyalibHble (PYHKIUHU, aOCTpaKTHbBIE KJlac- 22,5 + + 2 11,25 | JIk, JIP, 113, CPC DK3aMeH
CHI
8. OcoOeHHOCTH KIIaCCOB, HACIEAYIOUIIX
KjaccaM OMOJIHOTEKH KoMIToHeHTOB C++ 21 + + 2 10,5 JIx, JIP, 13, CPC Ok3amMeH
Builder
6cezo 4acoe 171 85,5 85,5 2 85,5
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6. HNEPEYEHb VYYEBHO-METOIMYECKOI'O OBECHEYEHHUS  JJIA
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357.
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Jutst By30B. - CI10.: [Tutep, 2004. - 265¢. Ctp-upt st CP: 10-18, 43-89, 101-114, 123-138.

7. TIEPEYEHb OCHOBHOH " JONOJHMUTEJBHON JHUTEPATYPBI,
HEOBXOJINMOMU 1JIs1 OCBOEHUA JUCHUITJINHBI

Konuuecmeo
Buo | 3xzemnnapos | Obdecneuen-
Ne Haumenosaiue usoanus 3aua- | 6 Oubauome- HOCHD,
(asmop, 3aenasue, bIX0OHblE OAHHbLE)
mus Ke, (3Kk3./ geir.)
T.
1 2 3 4 5
OcHOBHasi IUTEpaTypa
1. Amapuna, M. B. OO0BEKTHO-OPHEHTUPOBAHHOE IPOrPaM-
MupoBaHue B C++: JIeKIMK 1 yrpakHeHus : yuel. mocodue JIx, 20 10
s By3oB / U. B. Amapuna. - Mocksa : ['opsyas nuHuUS- 113 '
Tenexom, 2008. - 320 c.
2. Usanosa, I'. C. O0BEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMHU-
poBanme : yueOHuk s By3os / I'. C. MBanosa, T. H. Hu-
uyymkuHa, E. K. [lyraues. - 2-e u3z., nepepab. u gom. - M. : JIx 10 0,7
MI'TY, 2003. - 368 c. - (MudpopmaTtuka B TEXHUYECKOM
YHUBEPCUTETE).
3. ITaxomos, b. . C/C++ u Borland C++ Builder mist Hauu-
Hatomux : ydeOHoe mocobue / Bb. W. IlaxomoB. - Cankr- | JIP, xp 10 0,7
[etepOypr : BXB- IMetepOypr, 2007. - 640 c.
JlonoIHUTEeIbHAS JTUTEpPaTypa
4. Apxanrensckuil, A. . IlpueMbl mnporpaMmMupoBaHUs B
C++Builder 6 u 2006 : yueoHOe mocobue / A. 5. Apxan- JIx 5 0,3
renbekmii. - Mocksa : BMHOM, 2006. - 992 c.
5. Amapuna, 1. B. A3pik C ++ 1 00bEKTHO- OPUEHTHPOBAH-
Hoe mporpammupoBanue B C ++. JlabopaTopHbIi NpakTH- JIp 5 03
KyM : yueOHoe nmocobue / U. B. Amapuna, XK. ®. Kpynckas '
. - Mocksa : I'opsiuasg nunusi- Tenexkom, 2015. - 232 c.
6. Kpymun, O.K. Cunre3 rpadudeckux oOpa3oB NPOCTHIMU Cpej-
crBamu: JlabopatopHsliii npaktukym / O.K. Kpymun. — Bpatck: JIP 40 1,0
OI'BOY BIIO «bpl'Y», 2012. - 91 c.
7. Opnos, C. A. Teopust U NMpaKkTHKa S3BIKOB MPOTPAMMHPO-
BaHUsI : y4eOHUK a5t 6akanaBpoB u Maructpos / C. A. Op- JIx, 5 03
noB. - Cankr-IletepOypr : ITutep, 2013. - 688 c. - (Yued- 113 '
Hoe nocobue. CTaHAapT TPETHETO MOKOJICHHS).
8. [MaBnosckas, T.A. C/C++. CTpyKTypHOE IPOrpaMMHUpPOBa-
nue: [Ipaktukym / [TaBnosckas T.A., Llymak F0.A. - CII6.: I3 24 1,0
[urep, 2007. - 239 c.
9. lamuc, B. A. C++ Builder Borland Developer Studio 2006
: yueOHoe nocobue / B. A. Illamuc. - Cankr-IletepOypr : Kp 5 0,3
[urep, 2007. - 781 c. - ([ns mpodeccuonanon).
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8. INEPEYEHb PECYPCOB NH®OPMALMOHHO -
TEJEKOMMYHUKAIIMOHHOU CETU «<MHTEPHET» HEOBXOJAUMBbIX
JJIs1 OCBOEHUA JUCHUITJIMHDBI

1.9nexTpoHHbIi Katamor oubmuoreku bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&721ID=.

2. DnexkrponHas oubnuoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DneKTpoHHO-0MOMMOTEeYHAs cUcTeMa «Y HUBEpCUTETCKasi Onbimoreka online»
http://biblioclub.ru .

4. DnekTpoHHO-OMbMoTeuHas cucrema «M3ngarenscTBo «JIaHby

http://e.lanbook.com .

5. Uadopmanmonnas cucrema "EquHoe OKHO JTocTyma K 00pa3oBaTeIbHbIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponHas oubianoreka eLIBRARY.RU http://elibrary.ru .

7. YauBepcurerckas nnpopmannontas cucrema POCCUS (YUC POCCHSA)
https://uisrussia.msu.ru/ .

8. HantmonanwHas anekTpoHHas oubiamoreka HOb

http://xn--90ax2c.xn--plai/how-to-search /.

9. METOJUYECKHUE YKA3AHUSI AJI51 OBYYAIOLIUXCSI IO OCBOEHMIO
JUCHUIINHBI

9.1. MeTtoguyeckue yKkazaHus I 00y4alOIMXCS M0 BHINOJHEHHIO JIa00paTOPHBIX padoT
H NPAKTUYECKUX 3aHATHI

JlabopaTopnas padora Nel
Pa3padoTka npocreiiliero npujio:keHust ¢ ucnoab3oBanueM yiementoB UCP C++ Builder

[{enb paGOTHI:

1. BeipaboTaTh MmpakTHYeCKHe HaBbIKK padoTh ¢ anementamu UCP C++ Builder, nayuutbes co3na-
BaTh, KOMITMJINPOBATh, BHITIOJHATH M UCIPABIISTH MPOCTEHINNE PUIOKEHUS B CUCTEME BU3YAIIbHO-
ro nporpammupoBanust C++ Builder;

2. Ha OCHOBE MHIUBHIYaJLHOTO 3aJaHus pa3paboTaTh W OTJIAAUTH MPUIOKEHHE 00pabOTKH aro-
PUTMOB JIMHEHHOU CTPYKTYPBI.

3aganue (OAMH U3 BO3MOXKHBIX BApPUAHTOB):
TpeyroqbHHK 33/1aH BEJIMYMHAMH CBOMX YIJIOB M PAJIWYyCOM BIIMCAaHHOM OKpyKHOCTH. Haith cro-
POHBI TPEYTOJILHUKA.
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PR _ [of x| LIOpsUIOK BBIMOIHEHUS:

O3HaKOMUTBCSI C OCHOBHBIMHU TEOPETHYCCKUMH TIOJIOKEHHSAMH K paboTe.
[pu pa3paboTKke MPHIOKEHNUS, KAK OJUH M3 BAPUAHTOB, MOKHO UCIIOb-
30BaTh CIEAYIOIIYI0 KOMOWHAIMIO BU3yaJIbHBIX KOMIOHEHTOB C++
Builder mamutper Standard: merkm Label, okna pemakrupoBanus Edit,
nanenb Panel u kaonku Button. B ceoiictee Caption metok Label momx-
HO OBITh 3aIlCaHO HAa3BaHHE MapaMETPOB, HEOOXOIUMBIX ISl BBHITIOJHE-
HUs 3amaHus. B okHa penaktupoBanus Edit monb3oBatens Oyner BBO-

e _E_d'_t?_' | [UTh HEKOTOpbIC 3HaueHMs HTUX MapaMeTpoB. CpabaTblBaHHE KHOIKU
C 0l Labeid 0. Buttonl mpenmonaraer BbINOIHEHHWE HEKOTOPOrO JIEUCTBHUS B COOTBET-
- [eda ... crBuu ¢ Temoit BU3. Ilanens Panel gomkna otoOpakaTh pe3ynbTar pa-
- Gorsl nporpaMMbl. Kak BapuaHT, B KauecTBe KOMIIOHEHTA OTOOPaKEHHS
CoDo. .l labels . pabOTHI MPUIOKEHUS MOXHO Tpeaycmorperh MeTky Label. Okuo dop-

MBI MOKET BBITJISAETH ciaeayrouum oopaszoM (puc. 1). JAns cummerpuu-
HOT'O pAacIOJIOKEHUS] KOMIIOHEHTOB, JUIsl OJMHAKOBOIO MX pasMmepa IO
----- . . -+ TOPH3OHTAJIM W BEPTHKAIA MOXHO BOCIIOJIb30BaThCsl KomaHaamu Ed-

Panell

.......... it|Align — BeipaBHuBanue pasmenicHus, Edit|Size — BrpaBHuBaHMEe pas-
""""""""""" mepoB u Edit|Scale — macitabupoBanue.

Puc. 1. OxHO hopMBI TipH-
JIOKEHUA

dopma OTYETHOCTH:

Otuér cnaéres B me4aTHOM Buje. B oTuére N0KHBI IPUCYTCTBOBATD:

1. Howmep BapuanTa uHIUBUAYaNbHOTO 3a1aHus (BI3);

2. llens paGoThI;

3. 3ananue Ha 1a00paTOPHYIO padoTy;

4. OxHO (opMBbI IPUIIOKEHUS C pe3ysibTaTaMu padoThl. B 3aronoBke hopmbl ykazaTb HOMEp J1a0o-
paTopHOii paboThl, HOMEP MHAWBUIYAIBHOTO 3aJaHMsl, a TaKKe (PaMUIMIO U.0. 00yJaroLerocs;

5. JluctuHr ¢aiina peanuzauuu .cpp Moyist GOPMBI.

3aJlaHus JAJI CaMOCTOSITENIbHON paboThI:
[Tpenycmotpenst BU3 obygarorierocs.

PexoMeH1aInu 1o BEIMOJHEHHUIO 3aJaHUI U MOATOTOBKE K J1a00paToOpHOU paboTe
O3HaKOMUTBCA C TEOPETUYECKUM MAaTE€pUajoM, MPEICTABICHHBIM BO BTOPOM U MSTOM pasjeiiax
MAHHOHN JUCIMILIAHEL

OcHoBHas nuTepaTypa
1. [Taxomog, b. U. C/C++ u Borland C++ Builder anst Haunnaromux : yae6Hoe nmocooue / b. U. [1a-
xoMoB. - Cankt-IletepOypr : BXB- Iletepoypr, 2007. - 640 c.
JlononHuTENRHAS IUTEPATYypa
2. Kpymun, O.K. Cunres rpagudeckux o0pa3oB MpocThIMU cpeacTBaMu: JIabopaTopHbIA MpaKkTH-
kym / O.K. Kpymun. — Bparck: ®T'BOY BIIO «bpl'V», 2012. — 91 c.

KoHTpoIbHBIE BOMPOCHI /ISl CaMOTIPOBEPKH

1. HazoBute snementsl MCP C++ Builder u nx nHazHaueHue.

2. Kakxum 00pa3om 3arpyskaeTcst 3aroJoBouHkIN (aitn B Perakrope Koma?
3. Onumute npuémsl pabotel B MHcniekTope OOBEKTOB.

JlaGopaTopHasi padora No?2
Pa3paboTka npuJiosKeHHs ¢ HCMOJIb30BAHNEM KOMIIOHEHTOB BBO/Ja U 0TOOPaKeHHs OTHO-
CTPOYHOI0 TEKTA

[{enh paGOTHI:

1. I[TproOpecTn MpaKTHYECKHE HABBIKA MCIOJIB30BAHUS KOMIIOHCHTOB OTOOpPa)KEHHS W BBOJA TECK-
cToBoit nHpopmarmu oudbnmoreku C++ Builder;
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2. Ha ocHOBe MHAMBUIYAILHOTO 33JlaHUs Pa3padoTaTh W OTIAAUTH MPUIIOKEHHE 00paObOTKH OHO-
CTPOYHOT'O TEKCTA.

3aganue (0AMH U3 BO3MOXKHBIX BAPUAHTOB):
BBenena ctpoka, comeprkaiias Teket. PazpaboraTh NpHIIOKEHHE, ONPECIIAIONISe KOJTHYSCTBO CIIOB
B IIPEIUIOKEHUH ¢ YETHBIM KOJIMYECTBOM COTJIACHBIX OYKB.

ITopsAI0K BBINOJHEHUSA:

O3HaKOMHTBCSI C OCHOBHBIMU TEOPETUYECKHMH TOJIOKECHUsAMHU K padore. [Ipu paspaboTke mpuiio-
JKCHHS, KaK OJMH W3 BapUaHTOB, MOXXHO HCIIOJIb30BaTh CICAYIOIIYI0 KOMOWHAIIMIO BH3YyaJbHBIX
kommoneHToB C++ Builder manurpsr Standard: metku Label, okno penaktupoBanus Edit u kHOKH
Button. B cBoiictBe Caption metku Labell nqomkHO ObITh KpaTKO 3alIMCAHO WHIUBUAYaIbHOE 33/1a-
Hue. B okHo penaktupoBanust Editl mons3oBarens OyaeT BBOAUTh HEKOTOpoe mpemiokerne. Cpa-
OarbiBaHue KHOMKKM Buttonl mpejmosaraet BBIMOJHEHHE HEKOTOPOIO JCHCTBHS HAJ BBEAEHHBIM
TEKCTOM B cooTBercTBUM ¢ Temoi BU3. Mertka
Label2 moxxeT oToOpaxkars pe3yabTaT pabOThI MPO-
rpammbl. Kak BapuaHT, B KauecTBe KOMIIOHEHTA
oTOOpakeHHsI PabOThI MPUIOKCHHUS MOXHO TpEay-
CMOTpeTh OKHO penaktupoBanus Edit2. ITpu cpaba-
ThIBAaHUU KHOTKH BUttON2 mpusokeHue JOJKHO 3a-
Puc. 2. OxHO (hOpPMBI IPUITOKEHUS KpBbIBATBHCA. OxkHoO Q)OpMH MOJKET BBITTIAACTD CICOAY-

fo1MM 00pa3oM (puc. 2)

opma nabopatopHoH paborbl H=1. 3aganue Hel. Ch... Q@@

PopMa OTYETHOCTH:

OTtuét cnaércs B ne4aTHOM BHJiEe. B 0TU€Te NOMKHBI IPUCYTCTBOBATD:

1. Homep BapuanTta unauBuayansHoro 3aganus (BU3);

2. llens paboTHI;

3. 3anmanue Ha 1abOPaTOPHYIO PadOTY;

4. OkHO (opMBI IPUIIOKEHUS C pe3yabTaTaMu padboThl. B 3aronoBke popMel ykazaTh HOMep 1a00-
paTopHO paboThl, HOMEp UHIMBUYaIbHOTO 3a/1aHus, a TaKkKe (PaMUIIMIO U.0. 00yYaroIerocs;

5. Jluctunr ¢aitna peanuszanuu .cpp Moyt GOpMBI.

3ajaHud JUIS CaMOCTOSITENIbHOW PabOTHhI:
[Tpenycmotrpenst BU3 obyuaromierocs.

PexomeHnmanmm o BBIITOJIHEHUIO 3aJaHUI M NONTOTOBKE K J1a00paTopHOH padbore
O3HAaKOMHUTBCS C TEOPETUUECKUM MaTEPHAIIOM, MPECTABICHHBIM B TPETbEM U YETBEPTOM pazjenax
JNAHHOU JUCIUILINHEL.

OcHOBHas uTeparypa
1. IMaxomos, b. 1. C/C++ u Borland C++ Builder nns naunnaromux : yaueOnoe nocobue / b. U. [1a-
xoMoB. - Cankt-Ilerepoypr : BXB- [lerepoypr, 2007. - 640 c.
JlononHuTenbpHAs IUTEpATypa
2. Kpymun, O.K. Cunre3 rpadpudeckux o0pa3oB MPOCTHIMU cpeacTBaMu: JlabopaTopHBINA MPaKTH-
kyM / O.K. Kpymun. — bparck: ®I'bOY BIIO «bpI'Y», 2012. - 91 c.

KOHTpOJILHBIE BOIIPOCKHI JIJIs CAMOIIPOBEPKH

1. Kakoe cBotictBo kommoneHToB Label, StaticText, Panel onpenensier Tekct, oroOpakacMbIii B
HUX?

2. HazoBuTe QyHKINH, IEPEBOISIINE YACIOBYIO HH()OPMAIIHIO B CTPOKU B 00paTHO.

3. Onummre QyHKIIMUA WIH METOJIbI, KOTOPBIC UCTIOIh30BAHbI B IPUIIOKEHHUH JUTSI OOpaOOTKH CTPO-
KH.
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JlaGopaTopnasi padora Ne3
Pa3paboTrka npu/ioskeHHus ¢ UCMOJIb30BAHNEM KOMIIOHEHTOB BBO/Ia M 0TOOPAaKeHUSA MHO-
FOCTPOYHOI0 TEKCTA

[{enpb paGoTHI:

1. mpuoOpecTH MPaKkTHYECKUE HABBIKK HCIIOJIb30BAHUSI KOMIIOHCHTOB BBOJIA M OTOOPaKCHHS TCK-
croBoi uH(popmanuu oudimorexu C++ Builder;

2. Ha OCHOBE MHIUBH/YaJIbHOTO 3a/IaHUs pa3padoTaTh U OTJIAUTh PUIOKEHUE 00padOTKU MHOTO-
CTPOYHOTO TEKCTA.

3aganue (0OMH U3 BO3MOYKHBIX BAPUAHTOB):
Jlana nenouunciienHas matpuna pazmepa MXN. OmnpeneiauTs CyMMy TOJIOKHTEIbHBIX JICMCHTOB
HaJ NOOOYHOH JUArOHAJIbIO.

I1OpsIAOK BBINOJHEHUS:

O3HAaKOMHTHCS C OCHOBHBIMH TEOPETUYECKUMH IMOJIOXKEHUsIMH. [Ipu pa3paboTke 3TOro mpuiioxe-
HUsSI, KaK OJIMH U3 BapUaHTOB, MOXKHO UCIIOJIb30BATh CICAYIONIYI0 KOMOMHAIIMIO BU3YAIbHBIX KOM-
nonentoB C++ Builder: okHO MHOrOCTpOYHOro peaakTHpoBaHMs, Hampumep, StringGrid, metku
Label, okna penmaktupoBanus Edit u xHonmku Button. OkHO MHOrOCTPOYHOrO pPEIaKTUPOBAHUSI
JIOJDKHO 0TOOpakath aeMeHTbl Matpuibl. Metku Labell u Label2 0ynyT nosicHsTs 3HaueHHE OKOH
penaktupoBanus Editl u Edit2. Te, B cBOO ouepesib, JOKHBI CIIY>KUTh MECTOM, B KOTOPOM IOJIb-
30BaTellb YKa3bIBAET KOJMUECTBO CTPOK M CTOJOOB, COOTBETCTBEHHO. CpabaThiBaHne KHONKH But-
tonl mpennonaraer reHepauuio ucxogHo matpuubl. [Tpu Haxkatuu Ha kHomky Button2 nomkHo
BBITIOJHATHCSL HEKOTOPOE JEHCTBUE HAJ AJIEMEHTAaMU MaTpPUIBl B COOTBETCTBHM ¢ TeMod BU3.
Mertka Label3 moxer oroOpaxars pe3ynbraT paboThl mporpammbl. [Ipu cpabaThiBaHUM KHOIKA
Button3 npuioskenne A0MKHO 3aKpbiBaThct. OKHO (POPMBI MOXKET BBITJISIETH CIEAYIOMINM 00pa-
30M (puc. 3)

B mporpamme Tak ke CleayeT MpeaycMoT-
peTh 00paboTUMK OKOH pelakTupoBaHus Ed-
it (EditChange), BbIMOMHSONINI AEHCTBHS
IIPY U3MEHEHUH TEKCTa OKOH.

%7 ®opma nabopatopHo# pabotw Nz2. 3aganwe Ne1. Cugopos H.I.

| | | | Labell. [Edin

Label2. [Edit2

Buttonl
Button2
Button3

f Kok ]

Puc. 3. OxkHO hOpMBI IPHITOKEHUST

Popma OTYETHOCTH:

OTuéT cnaércs B me4aTHOM BHJie. B 0TU€Te OMKHBI TPUCYTCTBOBATD:

1. Howmep BapuanTa nHauBHuayasibHOTO 3aganus (BU3);

2. llenb paboTsr;

3. 3anmanue Ha 1a0OPaTOPHYIO PadOTY;

4. OxHO (OpMBI IPUIIOKEHUS C pE3yIbTaTaMH paboThl. B 3aronoBke (hopMbl yka3aTh HOMEp 1a00-
paTopHO pabOThI, HOMEP UHIUBUAYAIBHOIO 3aJaHus, a TAaKXKe (GaMILIUIO U.0. 00y4Jaroerocs;

5. JluctuHr ¢aiina peanuzanuu .cpp MOAYIs (GOPMBI.

3aaHus JUIs CaMOCTOSITENIbHOU PabOThI:
[Tpenycmotrpenst BU3 obyuvaromierocs.

Pexomenmanuy no BEIMOJHEHHIO 3aJaHNU U HOATOTOBKE K JIa0opaTOpHOU padboTe
OSHaKOMI/ITBCSI C TCOpeTI/I‘-ICCKI/IM MaTepI/IaJIOM, HpeIICTaBJIeHHBIM B HepBOM U BOCBMOM pa3nenax
TAHHOW IUCILIAIUIAHEL.
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OcHOBHas uTeparypa
1. Maxomos, b. 1. C/C++ u Borland C++ Builder ans naunnaromux : yaeobnoe nocodue / b. 1. [1a-
xoMoB. - Cankt-Ilerepoypr : BXB- Ilerepoypr, 2007. - 640 c.
JlononHuTenpHas TuTepaTypa
2. Kpymun, O.K. Cunre3 rpadpuuecknx oOpa3oB MpOCTHIMU cpeacTBamu: JlabopaTOpHBIN MpaKTH-
kyMm / O.K. Kpymun. — bparck: ®I'bOY BIIO «bpl'Y», 2012. - 91 c.

KoHTpoIbHBIE BOIPOCHI /715l CaMOTIPOBEPKHU

1. Kakum oOpa3omM ycTaHaBIMBACTCS HadalbHOE 3HAUYCHHE TEKCTa KOMIIOHeHTa Memo?
2. Ykaxure pa3nuuus Mexy komnonentamu ListBox u ComboBox.

3. Kakoe cBO#CTBO MMO3BOJISET pEAaKTHPOBAThH COEP:KUMOe KoMmmoHeHnTa TStringGrid?

JlaGopaTopHass padora Ned
Pa3pa6oTka npujioKeHusi ¢ UCMOJIH30BAHHEM YIPABJISIONIMX KOMIIOHEHTOB

3aHsATHE B MHTEPAKTUBHOM (popMe ¢ pelieHreM mpoodiieM B TPYIINAX CMEIIAaHHOTO cocTaBa (4 Jac.)

[{enp paboTHI:

1. HpI/IO6peCTI/I IMPAKNUYCCKNUEC HABBIKU HCIIOJIB30BAHUA YHPABIAIOMINX KOMIIOHCHTOB 6I/I6J'II/IOT6KI/I
C++ Builder;

2. HpI/IO6peCTI/I IMPAKTUYCCKUC HABBIKHW HUCIIOJIB30BAHUA KOMIIOHCHTA ITOCTPOCHUS Fpa(l)I/IKOB u aua-
rpamm Chart;

3. Ha ocHose HHAUBUAYAJIBHOT'O 3aaHUA pa3pa6OTaTL U OTJIIaAWUThb IIPUITIOKCHUC IMOCTPOCHHUA AH-
HaAMHUYCCKUX XapaKTepI/ICTI/IK 3BCHLCB.

3amanue:
[Tyrém MomenrpoBaHus 33JaHHOTO TUIIOBOTO 3BEHA TIOJIYYHUTh TPAPUKH:

- nepexoHoit h(t) u BecoBoi W(t) GpyHKImii;

- peasibHOM yacToTHOU Re(w) u MHUMOI YacToTHOM IM(®) XapaKTepUCTHK;

- aMIUTMTYqHO-4yacToTHOH AM(m) 1 (azoBodacToTHOM F(m) XapakTepucTuk;

- norapudmuyeckoi aMuTyaHo-4actoTHoi 20lgAM(lgw) u norapupmuyeckoii (pazoBOYaCTOTHOIM
F(lg ®) xapakTepucTHK.

I1OpsIAOK BBINOJHEHUS:

O3HaKOMMTBLCS ¢ OCHOBHBIMU TEOPETUYECKMMHU IMOJIOKEHUAMHU. [Ipu pa3paboTke 3TOro mpusioxe-
HUS, KaK OJTMH W3 BapUaHTOB, MOJKHO MCIIOJIB30BATh CIECIYIONYI0 KOMOMHALIMIO BU3yaJIbHBIX KOM-
nonentoB C++ Builder: komnonent RadioGroup, Chart, okxa penaktupoBanus Edit, metku Label u
kHonku BitBtn. B manenu rpynmsr pagrnokaonok RadioGroup moibs3oBaresib MOXET BBIOMpPATh THIT
rpaduka. Kommonentsr Chartl, Chart2 6yayr crpouts rpaduku. B okna penaxtuposanus Editl-
Edit4 mons3oBarens OyneT 3aHOCHThH 3HaYCHUS KOIDOUIMEHTOB MEPeIaToOuHON QYHKIIMUA B COOT-
BETCTBUH C MHIMBHIYaTbHBIM 3a1anueM. [Ipu cpabareiBanuu kHonku BitBtnl nomkHbI cTponThes
rpaduku B komnoHnentax Chart. Ilpu Haxkatnn kHonku BitBtn2 npunoskenue Oyner 3aKpbIBaThCS.
Hns xaonku BitBtnl mpemycmorpers n300pa)keHne, COOTBETCTBYIOILICE Ha3HAYCHUIO KHOMKU. B
csoiictee Kind xxomku BitBtn2 3amate tam bkClose. Tak e mist 06enx KHOIMOK CIEAyeT Mpeay-
CMOTPETh UCIOJB30BaHKUE KJIABUII YCKOPEHHOTro aoctyna. OKHO (OpMBI MOXKET BBITJISIETh CIENy-
romuM oopazom (puc. 4). Ha popme Tak ke MOKHO pa3MECTUTh KOMITIOHEHTHI JIJIsl 3a/IaHUsI Tapa-
METPOB BpeMeHH ( t dt) u vacrotsl (@, , @, , do).

Hay. ! tKOH. ! ay. !
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(% JlaGopatopHaa paGota Ne3. 3aganne 1. Chaopos M.IN.

"3uaqn;|;un naT)a‘N;mpnB - ”I'.paqmnu ;w.umuluﬁ . . ®0DMa OquTHOCTI/I:

Labell W TChart! . . .
e frmr— M N7 AR RN RRA RN Ortuér cnaércs B meyatHoOM Bujzie. B oTuére
Tin g | i JIOJKHBI IPUCYTCTBOBATD:

e / Aot 1. Homep BapwaHTa HWHIWBHIYAJIBHOTO
g 5 =T SV/E\EEEY 3aganus (BU3);

Gty i 2. llens paboThI;

| € BUX MuX 012345678 910111213141516 1718192021 22292425 .

[ 3. 3apanue Ha 1a00paTOPHYIO padoTy;

Lo e " 4. OkHO (HOPMBI TPWIOKEHUS C PE3YJIb-
o] = taTamMu pabotsl. B 3aroyoBKe (bopmbI
yKa3zaThb HOMEp J1a00OpaTOpHOM paboTHI,
HOMEp HHAMBUAYAJIbHOTO 33JlaHUS, a
PO A s Takke (pamMuIHio 1U.0. 00yJaronerocs;
0123456738 9101112131415161716192021 22232425 5 HHCTHHF (bal\;lﬂa peaﬂH:;auHH .Cpp MO_
Puc. 4. OkHO (HOPMBI IIPHIIOKEHHS 2yist hOPMBI.

3ajanus U1l CaMOCTOSITEILHOM pabOTHhI:
[Tpenycmotpenst BU3 obyvarorierocs.

PexoMeH1a1inu 1o BEIMOJHEHHUIO 3aJaHUH U MOATOTOBKE K J1a00paToOpHOU paboTe
O3HaKOMUTBHCSA C TEOPETUUECKUM MaTepUaIoM, MPEJACTAaBICHHBIM BO BTOPOM M CEIBMOM pasjieiiax
MAHHON JUCHMIIIAHEL

OcHoOBHas uTepaTypa
1. Maxomos, b. 1. C/C++ u Borland C++ Builder nns naunHaromux : yaeOnoe nocodue / b. U. I1a-
xoMOB. - CankTt-IlerepOypr : BXB- I[letepOypr, 2007. - 640 c.
JlononHuTenpHAS IUTEpATypa
2. Kpymun, O.K. Cunres rpadudeckux o0pa3oB MPOCThIMU cpeicTBaMu: JIabopaTopHBINA MPaKTH-
kyM / O.K. Kpymun. — bparck: ®I'6OY BIIO «bpl'V», 2012. - 91 c.

KOHTpOJIbHBIE BOIIPOCHI TSI CAMOIIPOBEPKH

1. Ykaxxure ocHOBHBIE CBOMcTBa KHONOK Button u BitBtn.

2. O0bsicHHTE, B 4éM pa3HHIa Mex 1y komnoneHtamu RadioGroup u RadioButton.

3. Ilepeuncnute MeTo bl cepuit Series. KakoBo Ha3HaueHHE TAPaMETPOB, BXOIAIINX B 3TH METOIbI?

JlaGopaTopHass padora Ne5
Pa3paboTka npujioKeHusl ¢ UCMOJIb30BAHHEM rPpauuecKOro KOMINOHEHTA

[lenb paGOTHI:

1. TIprnoOpecTr MpakTUYECKHE HABBIKKU UCIOJIb30BaHus rpaduueckux kommnonenrtos C++ Builder;
2. Ha ocHOBe MHAMBHIYAIBHOTO 3aaHHs Pa3padoTaTh U OTIAAUThH MPUIIOKEHUE MTOCTPOSHHS Tpa-
buueckux n300pakeHui.

3ajaHue:
Pa3zpaboTaTh 1m0JIb30BaTENHCKOE MPUIIOKEHHIE, KOTOPOE:

1. pucyer Ha KaHBe 3aJaHHOE M300pakeHHe, ¢ MPOPUCOBKOW KOOPIAMHATHBIX OCEH U TEKCTOBBIX
0003HaYEHU;
2. OTIpeIeIIAeT MPUHAUICKHOCTh HEKOTOPOI TOUkH ¢ KoopauHatamu (X,Y) 3akpalieHHONH 00JIacTH.

[TOpSIIOK BBITTOTHEHHSL:

O3HAaKOMHUTBHCS ¢ OCHOBHBIMH TCOPETHYECKMMH TTOJOKEHUsMH. [Ipu pa3paboTke 3TOro MpHiIoxe-

HUS, KaK OOUH U3 BApHUAHTOB, MOKHO HMCIIOJIB30BaATh CICAYIOLIYIO KOM6HHaHHIO BU3YaJIbHBIX KOM-

nouentoB C++ Builder: kommonenT Image, okna pemaktupoBanus Edit, metku Label u xHomkm

Button. B kommonenTe Image momkHO pacrosaratbesi rpaduieckoe u300pakeHue, B COOTBETCTBUH
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C BapHMaHTOM HWHAMBHIYyaJIbHOTO 3a1aHus. B okHa pemaktupoBanus Editl u Edit2 mons3oBarens
Oyzer 3aHocuTh KoopauHaThl Touku X,Y. IIpu cpabateiBanuu kHomku Buttonl momxHa mpoBepsTh-
sl IPUHAIIKHOCTh TOYKH ¢ KoopauHaTtaMu X,Y 3akpaiieHHou ooiactu. Pe3ynbrar 3Toil mpoBepKu
JIOJDKEeH BhIBOIUTHCs B MeTKy Label3. Ilpu cpabareiBanuu kHomku Button2 npuiioskeHue T0KHO
3aKpbIBaThCSA. OKHO (OPMBI MOKET BBITJISAETH CICAYIOIIUM 00pa3oMm (puc. 5).

% Dopma nabopatopHok pabornl Nad. 3aganme Nal. Cuga... g@@ CDODMa OTHCTHOCTH.

Otuét crmaércd B IeyaTHOM Buae. B oruére

JIOJKHBI TIPUCYTCTBOBATH!

1. Homep BapmaHTa HWHAMBUAYaJHLHOTO 3aja-

nus (B13);

ens paboThI;

3ananue Ha 1a0opaTOpHYIO paboTy;

4. OxHO (GOpMBI IPHUIIOKEHHS C pe3ybTaTaMu
pabotel. B 3aromoBke (opmbl ykazate HO-
Mep J1abopaTOpHOM pabOThl, HOMEP HHJIH-
BUJIyaJIbHOTO 3aJlaHus, a Takke (hammiInio
1.0. o0y4arouierocs;,

5. Jluctunr Mmoxynst popmer .cpp ¢aiina peann-
3allMH.

3agaHus 11 CaMOCTOSTEALHON PaOOTHI.

[Ipenycmorpenst BU3 obyuatorerocs.

wmn

PexoMeHianmy 0o BBINIOJHEHUIO 3aJaHUN U
MOJIrOTOBKE K JabopaTopHOit pabote

Puc. 5. Oxno dopme mpustoskeHus O3HaKOMUTBCA C TEOPETHUYECKUM MaTEpHAIOM,
MPEJCTABICHHBIM B YETBEPTOM M IIECTOM pa3Jeiaax JaHHON JUCUUTUIHHBI.

OcHoBHast TuTepaTypa
1. IMaxomos, b. Y. C/C++ u Borland C++ Builder nns naunnaromux : yueOnoe nocobue / b. U. I1a-
xoMoB. - Cankt-Ilerepoypr : BXB- [lerepoypr, 2007. - 640 c.
JlononHuUTENbHAS TUTEPATypa
2. Kpymun, O.K. Cunre3 rpadpudeckux o0pa3oB MPOCTHIMU cpeacTBaMu: JlabopaTopHBINA MPaKTH-
kyM / O.K. Kpymun. — bparck: ®I'bOY BIIO «bpI'Y», 2012. - 91 c.

KoHTpoIIbHBIE BOIPOCHI JUTS CAMOTIPOBEPKH

1. Vkaxure crnocoObl pucOBaHUS 1O KaHBE.

2. OnuIuTe MEeTo/Ibl, KOTOPBIE UCTIOIB30BaHbI B IPHIIOKEHUH ISl PUCOBAHUS 3aJJaHHOW (DUTYpBI.
3. Vkaxute pasianuus mexy napamerpamu fsSurface u fsBorder meroma FloodFill.

IIpakTuyeckoe 3ansaTHe Nel
IIpuémsbl cuHTE3a AMHAMHYECKUX 00Pa30B HA MJIOCKOCTH

ﬂ €JIb 3aHATHI.

[TpakTHueckoe OCBOEHHE THUIOBBIX MPHEMOB CHUHTE3a JWHAMUYECKUX Tpaduyeckux oOpa3oB Ha
IpUMepe CO3JIaHMsI TPOrpaMM YIPaBJICHUs IBHKEHHEM HaOopa MPOCTHIX rpaudecKux 0ObEKTOB.

3aganue (OAMH U3 BO3MOXKHBIX BapUAHTOB):
1. Moaudunuposats anroput™ «Hebo B anmazaxy;
2. BBIBOAUTH TOUKH B OMPEIEICHHYIO 00JacTh SKpaHa:
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ITopsAI0K BBEIOIHEHHUS:
CootBercTBYeT MyHKTaM | — 2 3agaHus.

PopMa OTYETHOCTH:

OT1uéT cnaéres B meyaTHOM BHJIE. B 0TuéTe NOIKHBI IPUCYTCTBOBATH!

Howmep BapuanTa nnauBuayansHoro 3aganus (BU3);

2. llenb 3aHATHS;

3. 3anaHue Ha MPAKTUYECKOE 3aHATHUE,

4. PacnedataHHble n300pakeHUs: GOPM U IPOrpaMMHBIN KOJI (ailsia peannsanum.

=

PexoMeH1aliu 110 BEIIOJHEHHUIO 3aJJaHUH U MOATOTOBKE K IPAKTHYECKOMY 3aHSITHIO
O3HaKOMUTBCA C TEOPETUUECKUM MaTepHaliOM, MPEJICTABICHHBIM B MEPBOM U IIECTOM pasjeiiax
MAHHON JTUCUMIIIAHEL

OcHoBHas nuTeparypa
1. Amapuna, 1. B. O0beKTHO-OpUEHTUPOBAHHOE MpOrpaMmupoBaHue B C++: JIEKIMH U yIpaKHe-
Hus : yue0. mocobue st By3oB / M. B. Amapuna. - Mocksa : ['opsuas nunus- Tenekom, 2008. -
320 c.
JlononHuTenbHas IUTEpaTypa

2. Opnos, C. A. Teopust 1 IpaKTHKA S3bIKOB MPOTPAMMHUPOBAHUS : YIEOHUK Ui OaKalIaBpoOB U Ma-
ructpoB / C. A. Opnos. - Cankr-IlerepOypr : [Tutep, 2013. - 688 c. - (YuebHOe mocobue. Cranmapt
TPETHETO [TOKOJICHU).

IIpakTnueckoe 3ausiTue Ne2
CuHTe3 CJI0KHBIX JTMHAMHYECKHX 00pa30B

ﬂ €JIb 3aHATHI.

[TpakTHueckoe ocBOeHHE NPUEMOB CHHTE3a JUHAMHUYECKUX Irpaduueckux o0pa3oB MOJEIUPOBAHU-
€M XapaKTEePUCTUK (PU3UUECKUX MTPOLIECCOB.

3aganuve (0IUH U3 BO3MOKHBIX BADUAHTOB):
Opranu3oBaTh TOOYEPEIHYIO0 OCTAHOBKY BOJIH Ha KpasiX IKpaHa B 3aBUCHMOCTH OT MX I[BETA.

[TopsAI0K BBIMOTHEHHUS:
CoOTBETCTBYET 33/IaHUIO.

dopmMa OTYESTHOCTH:

OTtuét cnaércs B me4aTHOM BHJie. B 0TU€Te NOMKHBI TPUCYTCTBOBATD:

1. Howmep BapuanTa nHauBHayasibHOTO 3aaanus (BU3);

2. llenb 3aHgTHSA;

3. 3amaHue Ha MPAKTHUIECKOE 3aHATHE;

4. PacneuataHHble U300pakeHust GopM U MIPOTrPaMMHBIN KOJT (aiina peanu3aluu.

PexoMeHgalny 1Mo BRINOJIHEHUIO 3aJaHUI U HOATOTOBKE K MPAKTUUECKOMY 3aHSITHIO
O3HaKOMHTHCS C TCOPCTUICCKM MaTCpuajioM, MpCACTaBJICHHBEIM BO BTOPOM U BOCHEMOM pasjeciiax
HaHHOﬁ JUCHUITIIMHBI.

OcHOBHas uTeparypa
1. Amapuna, 1. B. O6beKTHO-OpUEHTHPOBAHHOE MporpamMmmupoBanue B C++: JEKIMU U yIIpaskHe-
Hus : yue0. mocobue st By3oB / M. B. Amapuna. - Mocksa : ['opsuas nunus- Tenekowm, 2008. -
320 c.
JlononHUTENbHAS IUTEPATYpA
2. Opnos, C. A. Teopust 1 IpaKTHKA S3bIKOB MPOTPAMMHUPOBAHUS | YIEOHHK Il OaKalaBpOB U Ma-
ructpoB / C. A. Opinos. - Caukr-IletepOypr : ITutep, 2013. - 688 c. - (YueObnoe nmocodue. Cranmapt
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TPETHETO MOKOJICHUS).

IIpakTu4yeckoe 3ausiTue Ne3
IIpocTbie NPUEMBI MYJIbTUILTUKANMT

3aHsATHE IPOBOAUTCS B UHTEPAKTUBHON (hopMe ¢ pa300pOoM KOHKPETHBIX CUTYaIHi

Q CJIb 3aHATUA.

HpaKTI/I‘{eCKOC OCBOCHHEC CTaHAAPTHBIX IMIPUEMOB CMHTE3a JUHAMHUYCCKUX 06p330B, HC Tpe6y}0mnx
MOIIOHBIX BBIYUCIIUTCIIBHBIX PECYPCOB.

3amanne (OIMH U3 BO3MOXKHBIX BAPUAHTOB):
Bemomast mectepHs BpamiaeTcs 10 BHYTPEHHEH MOBEPXHOCTH KOpITyca

g‘ MoJl JIeHCTBHEM BpalleHUs Beaymied mectepHu (puc. 6). uamerpsr
‘ LIECTEPEH OJMHAKOBBI, YIJIOBask CKOPOCTh LIEHTPA BEIOMOU IIECTEPHHU B

3 pa3a MeHbIIIe CKOPOCTH ¢ COOCTBEHHOT'O BpAILlCHHS.

Puc. 6

I1ops 10K BBINIOJHEHNUS:
CoO0TBETCTBYET 33JJaHUIO.

dopma 0TYETHOCTH:

Otuér cnaéres B meyaTHoM Buje. B oTuére N0IKHBI IPUCYTCTBOBATH:!

5. Homep BapuanTa unauBuayanbHoro 3aaanus (BU3);

6. ILlenpb 3aHsATHS,

7. 3anaHue Ha MPAKTHUYECKOE 3aHATHE;

8. Pacneuarannsie uzo0pakeHust HopM U MporpaMMHBII KO (aiiya peaar3ainm.

PexoMenanuy no BBITOJIHEHUIO 3aJaHUH M NOJTOTOBKE K IIPAKTUYECKOMY 3aHSITHIO
O3HaKOMUTBCA C TEOPETHUECKUM MAaTepUaloM, MPEJICTABIECHHBIM B TPEThEM M MATOM pasjenax
JNAHHOU JUCIUILINHEL.

OcHoBHast TuTepatypa
1. Amapuna, 1. B. O6beKkTHO-OpUEHTHPOBAHHOE MporpaMmmupoBanue B C++: JIeKIMU U yIpakHe-
Hus : yue0. mocobue st By3oB / M. B. Amapuna. - Mocksa : ['opsuas nunus- Tenekom, 2008. -
320 c.
JlononHuTenpHas TUTEPATypa

2. Opnos, C. A. Teopust 1 IpaKTHKA A3bIKOB MPOTPAMMHUPOBAHUS | YIEOHHK Il OaKalaBpOB U Ma-
ructpoB / C. A. Opinos. - Caukt-IletepOypr : ITutep, 2013. - 688 c. - (YueObnoe nmocodue. Cranmapt
TPETHEro MOKOJICHHS).

IIpakTuyeckoe 3ausaTue Ned
MyJIl)TI/IHJIl/IKaIII/ISI C 3alIOMUMHAaAHHUEM YaCTHu 3KpaHa

l!eﬂb 3aHATHUA.

[TpakTH4eckoe OCBOCHHE MPUHIIUIIOB U MIPUEMOB pa0dOThI C IBYMEPHBIMH JMHAMUYECKUMHU 00pa3a-
MU, CO37IaBa€MbIMH C UCTIOJIb30BanueM mnporeayp Getlmage/Putlmage.

3amanue (0AMH U3 BOBMOXKHBIX BAPUAHTOB):

Coznarh Mojenb mepeMemaromeicss Gurypku rpediia B JOJKE depeoBaHUEM Tpex 00pazoB ¢
03BYUYMBAHHUCM IICPCMCIUICHUA.

ITopsiI0K BBIMOJIHEHUS:
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CoOOTBETCTBYET 3aJ]aHUIO.

®Popma OTYETHOCTH:

Otuér cpaéres B ne4aTHOM Buje. B 0TuéTe 10KHBI IPUCYTCTBOBATH!

1. Howmep BapuanTa nHauBHayasibHOTO 3aaanus (BU3);

2. llens 3ansATHUSA;

3. 3ajaHue Ha MPAKTUYECKOE 3aHATUE;

4. PacnedatanHble n300pakeHUs GOPM U IPOTrpaMMHBIN KOJI (aiisia peann3anum.

PGKOMGHI[aI_[I/II/I 11O BBIITOJHCHHUIO 3a;[aHm”1 1 NIOATOTOBKEC K MPAKTHYCCKOMY 3aHATHUIO
O3HaKOMHTHCS C TECOPETHYCCKHUM MAaTCpHAIOM, ITPECACTABICHHBIM B IIeTBépTOM M MeCTOM pasaciiax
I[aHHOfI JUCHUIIINHBI.

OcHoBHast TuTeparypa
1. Amapuna, . B. O0beKTHO-OpHEHTUPOBAHHOE TTPOrpaMMupoBanue B C++: JIEKIMKU U yIIpaXKHe-
HUS : yued. mocobue uist By30oB / U. B. Amapuna. - Mocksa : ['opsiuast nmunusi- Tenekom, 2008. -
320 c.
JlonmonHuTenpHas tuTepaTrypa
2. ITaBnoBckas, T.A. C/C++. CrpykrypHoe nporpammupoBanue: [Ipaktukym / IlaBnoBckas T.A.,
ymak FO.A. - CII6.: ITutep, 2007. - 239 c.

9.2. MeroanuyecKkue yKa3aHusi 10 BbIIOJTHEHUIO KOHTPOJIbHON padoThl

[Tpu pazpaboTke MPHIOKEHUS KOHTPOJIBHOH (POPMBI, KaK OJJMH U3 BAPUAHTOB, MOXKHO MCIIOJIb-
30BaTh CJICAYIONIYI0 KOMOMHAIIMIO BU3yalbHBIX KoMmoHeHToB C++ Builder: kommoneHT-MeHIO —
MainMenu, kommonentsl OpenDialog, SaveDialog, koMmoneHT oToOpaXkeHHs U BBOAa HHpOpMa-
nuu, Hanpumep, ListView, metku Label, okna penaktupoBanust Edit u kmonku Button. Kommonent
MainMenu momken comepaTh paszienbl MEHIO B cooTeTcTBuH ¢ 3amanueM (HOBBIM CITMCOK,
OTKPBITb CITMCOK wu T.1.). Inanorun OpenDialog, SaveDialog Oyayt peaan3oBbIBaTh COOTBET-
CTBYIOIIIME JIMAJOTOBBIE OKHA. KOMITOHEHT 0TOOpakeH!sI ¥ BBOJa HH(POPMAIIMHU JOJDKEH COAEPKaTh
anemeHThI crincka. Metku Labell — Label6 mosicusitoT 3Hauenue okon penakruposanus Editl — Ed-
it6. Te, B cBOIO ouepe/b, TODKHBI OTOOpaXKaTh BBOAMMBIC MOJB30BATENIEM MapaMeTphbl dJIEMEHTA
criiucka. CpabareiBanre KHONKH Buttonl mpenmnonaraer mo0aBieHHEe HOBOTO 3JIEMEHTA B CIHCOK.
[Ipn HaxxaTuu Ha KHOMKY BUttON2 mporpaMma BBITIOJHSET yJaJeHHE JIEMEHTOB B COOTBETCTBUU C
temoit BU3. Knonka Button 3 moxer ny0iaupoBaTh 0AMH U3 pa3aenoB MeHI0. OKHO GpOpMBbI MOXKET
BBITJISIETh CIIEAYIOINAM 00pa3om (puc. 7):

ST B Jlanee paccMaTpUBaIOTCS IPUMEPHI JTU-
| ' | ' | CTHHT@ TPOTPaMMBI sl KaKAOTO ITYHKTa
KOHTPOJIbHON pabOTHI.

OcHoBHas auTepaTypa
1. ITaxomoB, b. . C/C++ u Borland C++

[
Labell Label2 Label3 Label4 Label5 Label6

[Editt [Editz Edit3 Edita Edits Edits Buttonl Builder JJIs1 HAYMHAIIUX : yqe6HOC IOCO-
N dll= ez | OHE / B, W. [TaxomoB. - Cankr-IletepOypr :

suws || BXB- IleTepOypr, 2007. - 640 c.

: JlonoTHUTE IbHAS JIUTEPATypa

2. Illammc, B. A. C++ Builder Borland
Developer Studio 2006 : yue6Hoe mocodue / B. A. Illamuc. - Caukr-IlerepOypr : ITutep, 2007. -
781 c. - (mst mpodeccuonanos).

Puc. 7 OxHo (opmbl IpHIIOKEHHS
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10. MEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOTWHI, UCITIOJIb3YEMBIX ITPH
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA 11O JUCHUIIJIMHE

1. OC Windows 7 Professional.
2. Microsoft Office 2007 Russian Academic OPEN No Level.
3. AHTHBHpYCHOE IporpamMmHOe obecrieueHue Kaspersky Security.

11. OMCAHUE MATEPHAJIbHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLECCA ITO JUCIUIIJIMHE

Buo

Haumenosanue

Ilepeuens ocnoenozo o6opyoo-

Ne II3 u JIP
sanamus ayoumopuu sanus
1 3 4 5
I13 JIMcIuIeHbIi Kace AMD Athlon 64 113 1-4
(5GHz/250Gh/2Gh/DD-RW), 2
Aapa
JIP JIMCIUIeHHBINH KIace AMD Athlon 64 JIP 1-5
(5GHz/250Gb/2Gb/DD-RW), 2
Aapa
CP g3 Ne3 Ob6opynoBanue 15 - -

CPU 5000/RAM 2Gb/HDD
(Mounurop TFT 19 LG 1953S-
SF);npunrep HP LaserJet P3005
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®OHJA ONEHOYHBIX CPEACTB AJId TPOBEJEHUSA

IIpunoxenne 1

MPOMEXKXYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSA MO JUCIHUIIJINHE

1. Onucanue GpoHIa OLIEHOYHBIX CPeACTB (MACIOPT)

No
- JIeMeHT KOMIIeTeH-
KoMIIe- - Pa3nen Tema DOC
TEeHIHHU
1. Beegenne. OOBEKT-
1.1. OcHOBHBIE MOHATHS U | DK3aMeHAI[HOH-
HO-OPUCHTHPOBAHHOE o
OIpENEHEHUs HEI# Bompoc 1.1
MIPOTPaMMHPOBAHHE
2.1. IIpouenypHoe mpo- | DK3aMEHAI[MOH-
2. OCHOBHBIC HAMPAB- | rpanvupoBaHUe HEI Bonpoc 2.1
JICHUSI B TIPOTPaMMHU-
JK3aMeHaIMOH-
poBaHNHA 2.3. Konnenmus THoB " 1
HEIH Bompoc 2.3
DK3aMeHaIMOH-
3. Kimaccat 3.1. OOpsBIIEHUE KITacca HBIH  BOIPOCHI
3.1-3.3
DK3aMeHaIMOH-
4.1. AGcrparupoBanue 9 !
HEIH Bompoc 4.1
Crioco6HOCTs  mcnons- | 4+ basoBbie mpuimiel | 4.2. OrpaHndeHne IOCTy- | OK3aMCHAIHOH-
30BaTh HABBIKH PaGOTHI 00BEKTHO- na ISLH/I Bompoc 4.2
OPHUEHTHUPOBAHHOTO K3aMeHaI[MOH-
C KOMIIPIOTCPOM, BJa- p P 4.3. MonynbHOCTb . 1 43
JeTh MeTofamu uHpop- | MPOTPAMMHPOBAHUS HBII BOTIPOC 4.
R JK3aMeHaIMOH-
OIIK-9 MaHHOHHBIX TEXHOJIO- 4.4. Viepapxust . I 43
THi, COONIONATh OCHOB- HBIM BOTIPOC .
- - DK3aMeHaIMOH-
HbBIE Tpe60Ba3—II/I$I MH- | 5. ba3oBble KOHCTPYK- | g 1. O6BEKThI U KIIACCHI 5 I -
(hopMaIoHHOM 0e3- | uuu 00BEKTHO- HBIN BOIIPOC 9.
OITaCHOCTH OPUEHTHUPOBAHHBIX 5.2. UnTepdeiic u peann- | Dk3aMeHAINOH-
mporpamMmm 3a1sa 00beKTa HBII Bonpoc 5.2
6.1. aHHBIE-DJIEMEHTHI
6. lannbie u QyHKIUU A > | DK3aMeHaIOoH-
CTaTUYECKHE JIaHHBIE, o
KJlacca HBII Bompoc 6.1
KOHCTAHTHEIE JaHHEIE
7. Hacnemosanune wu
nonuMophusM, BUpPTY- | 7.2. BuptyaneHbsle QyHK- | DK3aMeHAIOH-
anbHble (QyHKIMHU, ab- | KU, aOCTPAKTHBIC KJIACCHI | HBIM Bompoc 7.1
CTPaKTHBIE KIIACCHI
8. OcobennocTn Kiac-
COB HACIIEIYIOIIHNX
’ yiom DK3aMeHaI[MOH-
knaccam Ooubnnorexku | 8.2. CoObITHS -
HBII Bompoc 8.2
KOMIIOHEHTOB C++
Builder
criocoObHocTh  mpousBo- | 1. Beenenne. O0bekT- | 1.2. OCHOBBI BU3yalbHOIO
. JK3aMeHaIMOH-
IMTH Pacu€Tel M Tpoe- | HO-OPUEHTHPOBAHHOE | MPOTPAMMUPOBAHMA  MH- | - o0
THPOBAaHUE OTACJIbHBIX | IPOrPaMMHUPOBAaHUE Tepdeiica P )
OJIOKOB U  YCTpPOWCTB 2.2.  MoaynbHoe mpo- | DK3aMEHAIMOH-
cucteM apromarm3anuu | 2. OCHOBHBIE HampaB- | [PAMMHPOBAHHE HBII Bonpoc 2.2
A VIPaBIECHUS W BBIOW- | JIEHHS B IporpaMmmu- | 2.4. OO0OBEKTHO-
T1K-6 yip porp OK3aMeHAaIUOH-
paTh CTaHIApPTHEIE CPEJl- | POBAHUU OPHUEHTUPOBAHHOE  IPO- 9
HEI Bomipoc 2.4
CTBa aBTOMATHUKH, U3ME- rpaMMHUpPOBaHUE
pUTEIbHOW W BBIYMCIIH- 3.2. OYHKIUU-TIEMEHTHI,
9 DK3aMeHaIOH-
TENBLHOM TEXHUKU IS IIPY’KECTBCHHBIE dhyHK- o
3. Kimaccar HBIA  BOIPOCHI
MPOEKTUPOBAHUS CUCTEM MY, KOHCTaHTHBIE (DYHK- 34 35

aBTOMaTU3aluu n

1005051
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yIpaBIeHUS

4.5. Tunmsanus

DK3aMeHaInoH-
HEI Bonpoc 4.4

4. Ba3oBble PUHIINAIIEI DK3aMeHaIoH-
pHHi 4.6. ITapannenusm 9 1

00BEKTHO- HBIH Bonpoc 4.4

OPUEHTUPOBAHHOTO . OK3aMeHaIMOH-
P P 4.7. YcToiunBOCTH - 1

MPOrPaMMHUPOBAHUS HBII Bonpoc 4.5

DK3aMeHaIOH-

4.8. Uepapxus kiaccoB

HEIH Borpoc 4.6

5. Ba3oBble KOHCTPYK- | 5.3. MexaHu3Mel Hacie- | DK3aMEHAIOH-

LUH 00BEKTHO- | IOBAHUS HBIH Bompoc 5.3
OpPUEHTUPOBAHHBIX 5.4. O0OpaboTka uCKIOYe- | DK3aMECHAIUOH-
MporpaMm HUi HBII Bompoc 5.4
JK3aMEHaIUOH-
6. Jlauusie u pynkiuu | 6.2. KoHCTpYKTOpHI U Je-
/A (ymxn PYKTOP HBIE  BOIPOCHI
KJacca CTPYKTOPBI 6.2-6.6

7. HacnenoBaune wu
nonumop¢usm, BUpTy- | 7.1. HacnemoBanwe u
anpHble (QYHKIUH, ab0- | muMophu3M

CTpaKTHBIE KJIACCHI

mo- | DK3aMeHaIMOH-
HbII1 Bonpoc 7.1

8. OcobeHHoOCTH Kiac-
COB, HACJICAYIOMIHX

. DK3aMeHaIMoH-
kinaccam OuOmmorexu | 8.1. CBoiicTBa . 1
HbII1 Bompoc 8.1
KOMIIOHEHTOB C++
Builder
2. Bonipochl K 3K3aMeHy
KomMmnerennun
Ne Ne 1 HaumMeHOBaHHe
BOITPOCBHI K DK3AMEHY
n/n pas3aena
Kon Onpenesienune
1 2 3 4 5
1.1. OcHoBHble moHATHSA U omnpexaeneHus | 1. Beexenne. OO0BeKTHO-
00BEKTHO-OPHECHTUPOBAHHOTO  TPOTPaMMH- | OPUECHTUPOBAHHOE TIPO-
posanus (OOIT) rpaMMHUPOBAHUE
2.1. IIpouenypHoe MporpaMMUpPOBAHUE 2. OcHOBHbIE HampaBJie-
HUS B MPOrpaMMHUPOBa-
2.3. KoHnenuus TAIOB JaHHBIX M
3.1. O0bsBIeHKE Ki1acca
- | 3.2. Cneundukaropsl JOCTyIIA K DIEMEHTAM
CIIOCOOHOCTH  HC 1 pBI 10CTY 3 Kiacens
I10JIb30BaTh HaBhIKM | KJIaCCa
pabotel ¢ komnbio- | 3.3. Co3anue 0ObEKTOB Kiacca
TEPOM, BIAACTb Me- | 4.1, AGcTparnpoBaHue 4. ba3oBble MPUHIIMIIEI
TomamMu HHpOpPMa- 00BEKTHO-
1. | OIIK-9 ¢op 4.2. OrpaHuveHue 10CTyIa

IIUOHHBIX TEXHOJIO-
THH, co0moaaTh
TpeOoBaHM WH-
(hopMaImoHHOM
6e3omacHOCTH

5.2. Nnatepdetic u peanuszanus

OPHUEHTHPOBAHHOTO
4.3. MonyneHOCTb. Mepapxus IPOrpaMMUPOBAHHUS
5. ba3oBbic KOHCTpYK-
5.1. Kitaccel 1 00BEKTHI Py
U 00BEKTHO-

OpPUEHTUPOBAHHBIX IPO-
rpamMm

6.1. CraTuueckue JAaHHBIC, KOHCTAHTHBIC TaHHBIC

6. Janubie ¥ QyHKIMH
Kiacca

7.1. Tlonmumopduzm. BupryanbHabie GyHKIIMU

7. HacnenoBanue 4 mo-
mumopdusM. Bupryans-
Hple  QyHKOUH,  ab-
CTPAKTHBIE KIACCHI
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8.1. CaoiicTBa

8. OcobennocTH Kiac-
COB, Hacnenyfomnx
KjlaccaM OuOIMoTeKn

KOMITOHEHTOB C++
Builder

CIOCOOHOCTB  TIPO-
W3BOJUTH PacyEThI
U  TPOETUPOBAHUE
OTHEJIFHBIX OJIOKOB
U YCTPOMCTB cCH-
CTeM aBTOMAaTH3a-
WA W YOpaBICHUS
U BBIOMpaTh CTaH-
JapTHBIE CpEACTBa
ABTOMATUKH, H3Me-
pUTENBHOM U BHI-
YUCIIUTEIbHOW TEX-
HUKA JUIA TPOEKTH-
pOBaHHSA CUCTEM
aBTOMATHU3allUUd U
yTIpaBieHHAS

2. [1K-6

1.2. OcHOBBI BH3yaJLHOTO MPOrPaMMHPOBA-
HUs UHTEpdetica

1. Beeneuue. OOBEKTHO-
OPHUEHTUPOBAHHOE IPO-
rpaMMHPOBaHUE

2.2. MonynpHOE POrpaMMUAPOBaHHE

2.4. OOBEKTHO-OPUEHTHPOBAHHOE IIPOrpa-
MHUPOBaHUE

2. OcHOBHBIC HaITpaBlic-
HUS B MPOrpaMMHUPOBa-
HUH

3.4. OyHKIUU-3JIEMEHTBI

3.5. JlpyxecTBeHHbIe (DYHKIIMH, KOHCTaHT-
HbIe QYHKITUU

3. Kitaccsl

4.4, Tunuzanus. [Tapamnenusm

4.5, YcToOM4nuBOCTh

4. ba3oBble TPHUHIIAIIBI
00BEKTHO-

OPUEHTUPOBAHHOTO
4.6. I/Iepapxm[ KJIaCCOB IIPOrpaMMHUPOBAHUSL

5. DBa3oBble KOHCTpPYK-
5.3. MexaHu3M HacJeT0BaHUI Py

1005051 00BEKTHO-

5.4. O6paboTKa UCKITIOYCHUI

OPHUEHTUPOBAHHBIX IIPO-
rpamMm

6.2. Konctpykrop 0e3 mapamMeTpoB

6.3. KoHCTpyKTOp C mapameTpamu

6.4. KoHCTpyKTOp € MapamMeTpaMu MO yMOJI-
YaHUIO

6.5. KoHCTpYKTOp C WHUIMATHU3aTOPOM dIie-
MECHTOB

6.6. lectpykTop

6. [annple u GyHKINH
KJacca

7.2. HaciienoBanue KJjiaccoB

7. HacnenoBanue u 10-
mumopdusM. Bupryans-
Hple  QyHKOUH,  ab-
CTPAKTHBIE KJIACCHI

8.2. CoOblTus

8. OcobeHHOCTH Kjac-
COB,  HACJEIYIOIIUX
KjaccaM OHOIUOTEKH
KOMITOHEHTOB C++
Builder

3. Onucanne nNokasaresjeil M KpUTEPHEB OLICHUBAHUSI KOMIIETCHIIHI

Ioka3zaTenu Onenka Kpurtepun
3HaTh OOyuaromuiicsi JOJDKEH BO BpPEMsi OTBETa
(OIIK-9): [I0Ka3aTh 3HAHUS: OCHOBHBIX 3aKOHOMEPHO-

- OCHOBHBIE TpeOOBaHUS
uHpOpMaLlMOHHON  0e3-
OITaCHOCTH,

(TIK-6):

- OCHOBHBIE NPHHIUIIBI U
METO/I0JIOTHIO Pa3paboT-
KA TPHUKIAJTHOTO TIPO-
IPaMMHOT0 00€CIeyeHusl.
Ymern

(OIIK-9):

- HCIIOJIb30BaTh HABBIKU
paboThI ¢ KOMIIBIOTEPOM;

OTJINYHO

CTeH BU3YaJIbHOTO MPOTPAMMHUPOBAHUS WH-
Tepdeiica, OCHOBHBIX THUIOB MPOTPAMMHUPO-
BaHHS, OOBSIBIEHUS KJIACCOB, OCHOBHBIX
TEPMUHOB, HCHOJB3yEMbIX B  HAay4HO-
TEXHUYECKON JHUTEepaType MO OOBEKTHO-
OPUEHTHUPOBAHHOMY IMPOTPAMMUPOBAHUIO.
OOyuaromuiicsi TOJDKEH HWMETh HaBBIKH
BIIQJICHUS: MeETOoJaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHI, TOHUMaHUs MaTepualia M CIo-
COOHOCTH BBICKA3bIBAHUSI MBICJICH Ha Hayd-
HO-TEXHHYECKOM si3bIke. OOydaromuiicsi BO
BpeMsl OTBETa JIOJDKEH MPOJIEMOHCTPHUPO-
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(TIK-6):

- BBIOUPATh CTaHJAPTHHIC
CpencTBa  aBTOMATHKH,
U3MEPUTEIIBHOW W BbI-
YUCJIUTEIBHOW TEXHUKHU

BaTh YMEHUS: UCIOJb30BaTh HaBBIKU pabdo-
Thl C KOMITBIOTEPOM, Pa3pabOTKU M MPOEK-
TUPOBaHMUsS MHOTOQYHKLIHMOHAJIBHOIO Ipa-
¢udeckoro uHTEpdeiica moip30BaTeNs, UC-
H0JIb30BaTh OCHOBHBIE BU3YyaJbHbIE KOMIIO-

IUTS IPOEKTUPOBAHUSI HEHTBI HHTETPUPOBAHHOM Cpejibl pa3padboT-
CHCTEM aBTOMATHU3AIIUU U ku C++ Builder.

yIIPaBJICHUSL.

Baanern

(OIIK-9):

OTBeT CONEPXKUT HETOYHOCTH. JlomoaHu-
- MeTogamMu uHpopmau-

- XOPOLI TEIBHBIE BOIIPOCHI TPEOVIOTCS, HO 00Oyd4a-
OHHBIX TCXHOJIOTHU; opoiuo N P peoy ’ ya
(TTK-6); FOIIUICS C HUMH CITPABJISICTCS OTINYHO.
- HABBIKAMH DAcCuETOB M OTBeTWJI TOJIBKO Ha OJWH BOMPOC, JHOO
YI0BJIETBOPHUTEILHO cimabo oTBeTHI Ha 00a Bompoca. Ha momout-

IMPOCTUPOBAaHUA OTHCIIb-

HBIX GJIOKOB U yCTpOﬁCTB HUTCJIbHBIC BOIIPOCHI OTBCYACT HCYBCPCHHO.

Ha o6a Bompoca oOyuaromuiicss oTBeYaeT
HeyOenuTenbHo. Ha nmomosHuTenbHbBIE BO-
IMPOCHI MpenoaaBaTeIsd TAKXKEC HE MOXKCT OT-
BETHTb.

CHUCTCM aBTOMATHU3allu1 U

yIIpaBJICHUSL. HEY/0BJIETBOPUTEIHLHO

4. MeToanueckne MaTepuabl, onpeae/siioliie NMpoueIypbl OlleHUBAHUS 3HAHUIA, yMme-
HUIi, HABLIKOB M ONbITA 1eITEJIbHOCTH

HucuumuinHa «[IpukiagHoe nporpaMMHUpOBaHUe» HalpaBieHa Ha (opMupoBaHHE y 00ydaro-
MIMXCSl 3HAHUW 1 HAaBBIKOB MCIIOJIH30BAHUSI COBPEMEHHBIX TEXHOJOTHIA U METOJIOB pa3pabOTKH Mpo-
IPaMMHBIX CUCTEM JUI PELCHMs NMPaKTHUECKUX 3ajJjau C MCIIO0JIb30BAaHHUEM COBPEMEHHBIX UHCTPY-
MEHTAJIbHBIX CPEACTB, HEOOXOAMMBIX B JalbHEWIIEM, IPU MPOEKTUPOBAHUU U IKCILTyaTalluu CH-
CTEM YIIpaBJICHUS] U aBTOMATH3ALHH.

N3ydyeHne qUCHMILIMHBI TPelyCMaTPUBAET:

—  JIeKUuwu,

- nmabopaTopHbIE pabOTHI;

—  TpPaKTUYECKHUE 3aHATHS;

- KOHTPOJIbHYIO paboTy;

- CaMOCTOSITEIIbHYIO padoTy;

—  DK3aMeH.

B xone ocBoenus paznena 1 «Bpenenue. OObEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHUEY
oOyyaromuecs: TODKHbBI YSICHUTh: OCHOBHbIE MOHATHS U ompeneneHust OOII (metoabl, cBOMCTBA,
00BEKT), /1Ba MOJIX0/1a K BU3YAJIIbHOMY ITPOrpaMMUPOBaHHIO HHTEpdelica.

B xone ocBoenus paznena 2 «OCHOBHBbIE HAaIPaBICHUS B MPOrPaMMHPOBAHUN» 00yYaroIIuecs
JIOJIKHBI 3HATh. TPU HAIIPABJIEHUS B IPOIPaMMHUPOBAHUH, KOHIIETIINIO TUIIOB IaHHBIX.

B xone ocBoenus pasznena 3 «Kmaccel» oOyuarommecs: JODKHBI YCHUTh: CHHTAKCUC O0BsIBIIE-
HUS KJ1acca, co3aHne 00beKTOB Kiacca, (PyHKIUU-3JIEMEHTHI.

B xone ocBoenus pasnena 4 «bazoBble MPUHIMITEI 00BEKTHO-OPUEHTUPOBAHHOTO MPOrPaMMHU-
poBaHUs» 00ydaroImuecs T0JKHBI 3HaTh: ceMb npuHIKNOB OOII, nepapXxudeckyro CTpyKTypy 00b-
€KTHO-OPHUEHTUPOBAHHOM MPOrpaMMBbl.

B xone ocBoenus pazzaena 5 «ba3oBble KOHCTPYKIIMN 00BEKTHO-OPUEHTUPOBAHHBIX IPOrpaMM»
o0yyaromuecs JOJKHBI YACHUTh: B3aUMOOTHOIICHUSI MEXy 00BEKTaMU U KJIaccaMu, HHTepdeiic u
peanu3anuio 00beKTa, MPUHIIUIT HACIEJOBaHUs, METO/1 00paOOTKU UCKITIOYEHHH.

B xone ocBoenus pasnena 6 «JlaHHble M QYHKIMHU Ki1accay oOydaromuecs OJDKHBI 3HATH!
Ha3HAuYEHHE U OMMCAHHUE CTATUYECKUX JaHHBIX-3JIEMEHTOB, TP THUIA KOHCTPYKTOPOB, AECTPYKTOP

B xone ocBoenus paznena 7 «HacnenoBanue u nonumop¢usM. Buptyanbusie QyHKImu, ad-
CTPaKTHBIE KJIACChl» OOy4aroIIMecs MOJIKHBI YSICHUTH: IpaBUiIa JOCTyIa K 3JeMEHTaM 0a30BOTro
KJ1acca U3 MPOMU3BOJHOTO KJIacca, Ha3HAU€HUE BUPTYAIBHBIX M a0CTPAKTHBIX ()YHKIIHH.

B xome ocBoenus pazgena 8 «OcoOEHHOCTH KJIACCOB, HACIEAYIOIIUX Kiaccam OMOIMOTEKH
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kommoneHtoB C++ Builder» oOyuaromiuecs MOMKHBI 3HATh: CHHTAKCHC OOBSBICHHUS CBOWCTBA U
COOBITHSI.

B npornecce npoBeaeHus 1a00paTOpHBIX pabOT MPOUCXOAMT 3aKpeIieHne 3HaHUH, HOPMHPO-
BaHHWC yMEHUN M HaBbIKOB wucnoib3oBanus MCP C++ Builder mns paspabotku 00BEKTHO-
OpPUEHTUPOBAHHOTO 0OECTICYCHHUS.

B xo/1e BBIMOJIHEHUST IPAKTHYECKUX 3aHATHI 00ydaronuecs: mpuoOpeTaroT YMEHHUS UCTIONb30-
Banus uarepdeiica UCP C++ Builder mist cunTesa muHamuueckux rpaguueckux o6pasos.

B BBIMOTHEHNH KOHTPOJIBHON pabOThl HAKATUTMBAIOTCS MPAKTUYCCKUE HABBIKU MCIIOJIb30BAHUS
KOMITOHETOB MEHIO ¥ KOMITOHEHTOB-1uaioros ouoanoreku C++ Builder.

[Ipy MOATOTOBKE K 3K3aMEHY PEKOMEHIyeTCs 0c000€ BHUMAHKE YJIEIHUTh CICIYIOIIUM BOIIPO-
caM: CHHTaKCHC 0OBbSBIICHUS KJlacca, 00beKTa, CBOMCTBA, COOBITHS, METO] 0OPaOOTKU UCKITIOUEHHUH.

Pabora ¢ nurepaTypoil SBISETCS BaXXHEWIIMM AJIEMEHTOM B TIONYyYEHUHM 3HAHUU 1O JTUCIHU-
winHe. [Ipexne Bcero, HEOOXOAMMO BOCIIOJIB30BATHCS CIIMCKOM PEeKOMEHAyeMoi nureparypsl. [lo-
MIOJTHUTEIIBHBIE CBEACHHSI TI0 U3y9acMbIM TeMaM MO>KHO HAaWTH B IMEPUOIUYECKON meyatn u MHTep-
HETe.

[IpenycMOTpeHO MPOBEICHNE aAyAUTOPHBIX 3aHATUH B MHTEPAKTHBHON (popMe (JISKIIMH C TEKY-
MM KOHTpOJIEM, JTabopaTopHble paboThl U MPAKTHUUECKUE 3aHATHUS ¢ pa300pOM KOHKPETHBIX CUTY-
anuil) B COYETaHUU C BHEAYAUTOPHON PabOTOM.

52



IIpunoxenue 2

AHHOTAIUA

paﬁoqeﬁ nporpaMMmbl TUCHHUIIJIUHBI
IIpuxiaaHoe mMporpaMMupoBaHHe

1. Heab u 32124y IUCHUTLTHHBI
Llenpl0 TUCHMIUIMHBI SBISETCS M3JI0KEHHE 0a30BbIX MPHUHIUIIOB OOBEKTHO-OPUEHTHPOBAHHOTO
IPOrpaMMUPOBaHUS B 00BbEME, HEOOXOAUMOM I YCHEIIHOTO MCIOJIb30BaHUSI COBPEMEHHBIX HH-
TErPUPOBAHHBIX MAKETOB BU3YAJBHOTO MPOTPAMMHPOBAHUS MPHU NMPOEKTUPOBAHMU U Pa3pabOTKe
rpaduueckux uHTEp(HENHCcOB MOIb30BATENS.

3anaveil JUCHUILIMHBI SBISETCS MOATOTOBKA O0YYAIOMIMXCSA K CaMOCTOSITENIbHOM paboTe mo perie-
HUIO TIPAKTHYECKUX 3aJ]1a4, CBA3aHHBIX C pa3paboTKol rpaduueckoro uHTEepdeiica moibp30BaTels B
WHTETPUPOBAHHOM Cpefie MPOSKTUPOBAHUS JIJISl PEIICHUS] TEXHUUECKUX 3a]a4, CTOSIIUX Mepe] cIie-
[IAAJTUCTOM.

2. CTpyKTypa AMCHHUIJIHHBI
2.1 PacnpeneneHue TpyIOEMKOCTH 110 OTACIbHBIM BUJIAM Y4eOHBIX 3aHSATHI, BKJIFOYAs CAaMOCTOS-
TenbHyto padory: JIk — 17 gac.; JIP — 34 gac.; [13 — 17 gac.; CP — 76 gac.

OO6mmas Tpyao€MKOCTh TUCIUTUTHHBI cocTaisier 180 yacoB, 5 3a4€THBIX eUHUII.

2.2 OCHOBHBIC pa3/ieibl TUCIUIUIAHBIL:

1. Beenenue. OObEKTHO-OPUCHTUPOBAHHOE MPOTPAMMHUPOBAHUE;

2. OCHOBHBIE HAITPABIICHHS B TPOrPAaMMHUPOBAHNH;

3. Knaccer;

4. ba3oBbIe MPUHITUITE 00BEKTHO-OPUCHTHPOBAHHOT'O MPOTrPAMMHUPOBAHHS;

5. ba3oBbIe KOHCTPYKIIUH 00BEKTHO-OPUCHTUPOBAHHBIX MTPOTPAMM;

6. Jlanabple u pyHKIMK Kacca;

7. HacnenoBanue u nmonumopdusm. BupryanbHbie GyHKIIMH, a0CTPAKTHBIC KIACCHI;

8. OCcOOEHHOCTH KJIACCOB, HACIEAYIONIMX Kiaaccam Onbmnorexku komrnoHnentos C++ Builder.

3. [llianupyembie pe3ybTaThbl 00yUeHHUs! (MepeyeHb KOMIMeTeHIHii)
[Tponecc n3yueHHs JUCUUIUIMHBI HAallpaBjieH Ha (JOpMUPOBaHUE CIIETYIONIEH KOMIIETEeHIIUH!
OIIK-9 - cnocoOHOCTH HMCIIONB30BaTh HABBIKM PabOTHI ¢ KOMITBIOTEPOM, BIIAJIETh METOJAMHU HH-
(opMalMOHHBIX TEXHOJIOIUH, COOII0AaTh OCHOBHbIE TpeOOBaHUS MH(POPMAIIMOHHON 0€30I1aCHOCTH;
[TK-6 - crtocoOHOCTh MPOU3BOANUTE PACYETHI U TPOSTUPOBAHUE OT/ACIBHBIX OJIOKOB M YCTPOWCTB CH-
CTeM aBTOMATH3allMM M YIPaBJIEHHUS U BHIOMpATh CTaHJAPTHBIE CPEACTBA aBTOMATUKU, U3MEPH-
TEIbHON U BBIYUCIUTEIBHON TEXHUKHU ISl TPOCKTUPOBAHUS CUCTEM aBTOMATU3ALUY U YIIPABICHHUS.

4. Bux npoMeKyTOYHOI aTTecTallMu. 3K3aMeH.
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puioxenne 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
nHa 201 -201 Yueouwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3aceqanust kageapnl Ne OT «__ » 201 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIporpamma cocraBieHa B COOTBETCTBUH C (peepalbHBIM IOCYJapCTBEHHBIM 00pa30BaTelb-
HBIM CTaH/JapTOM BBHICIIETO 00pa30BaHUs MO HampasieHHIO moarotoBku 27.03.04 Ympasienue B
TEXHUYECKUX cucTeMax oT «20» oktsops 2015 . Ne 1171

st Haoopa 2014 roaa: u yueoHbM uianoM GI'BOY BO «bpl'Y» st 3a0unoit hopmbl 00ydeHHs
ot «03» urons 2017 1. Ne 413.

IIporpammy cocraBuiI:

Kpymun O.K., nouent xadenpst YTC, K.T.H.

Pabouas nporpamma paccMoTpeHa 1 yTBepkAeHa Ha 3aceqanuu kadeaps YTC

ot 28 nexabps 2018 r, mporokon Ne 6

3aBenyrommii kapeapoit YTC Urnarses 1.B.
COI''TACOBAHO:

3aBenyIONIHI BBITyCKAIOMICH Kadeapoit Urnatees 1.B.
Hupextop OuOIMOTEKH Cotauk T.®D.

Pabouas nmporpamma ogoOpena metoaudeckoi komuccueit ®OuA daxynbreTa

ot 28 nexadps 2018 r, mporokos Ne 5

[Ipencenarens MeToaMYEeCKOH KOMUCCHH (PaKyIbTeTa VabsnoB A L.
COI'ZTACOBAHO:

Hauvanbauk

yu4e0HO-METOIMYECKOTO YIIPABICHUS Hexesen I'.I1.

Perucrpanmonnsiii Ne



