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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. Pacnpenesienne 00bemMa AUCHUILIMHBI 10 hopMaM 00yueHust

Tpyooemkocmb OucyuniuHsl 6 uacax
Kypcosasn
=2 § é. 3 3 paboma Buo
X S S 0 S (npoexm), npome-
Dopma S = 3 3 S KoH- srcymou-
00yueHus S § = S § mponvHan HOUl am-
§~ § §~ s § § < § s paboma, | mecmayuu
o | S S S $ (&3 8= g § | pedepam,
S| 5| 8 | 2| £ |§§ &% S S PI'P
| O Q < N IS K= O 2
1 2 3 4 5 6 7 8 9 10 11
Ounas 4 7 | 144 | 51 | 17 | 34 - 66 Kp 9K3aMEH
3aounas 4 - 144 | 9 4 5 - 126 Kp 9K3aMEeH
3aouHasn (ycko-
peHHOe o0yue- 2 - | 144 | 9 4 4 - 126 Kp JK3aMCeH
HUE)
Ou4Ho-3204Hasn - - - - - - - - - -

3.2. PacnpenesieHue 00beMa JMCUMILUIMHBI 10 BUAAM Y4eOHBIX 3aHATHI U TPYA0EMKOCTH

6 m.4. 6 UHmMepPaK-

Pacnpeodenenue

Tpyooem- MueHOI, aKmueg- no cemecmpanm,
Buo yueonuvix sanamuii Kocmb HOUl, UHHOBAUUUOH- uac
(uac.) Hoil ¢hopmax,
7
(uac.)
1 2 3 4
|. KontakTHas padora o0yyaromuxcsi ¢ npe-

nojaaBartejeM (Bcero) 51 10 51
Jlexuuu (JIx) 17 6 17
Jlaboparopusie padotsl (JIP) 34 4 34

BrimonHeHne KOHTPOIBEHON PabOThI + - +

I'pynmoBsie (MHAMBUYyalIbHbIE) KOHCYJIBTAIIN + - +

I1.CamocTosiTeIbHAS pa00Ta 00y4aIOIINXCSA
66 - 66
(CP)

Kontponbnas pabora 29 29
[TonroroBka K J1abopaTOpHBIM paboTaM 28 - 28

IToaroToBKa K sK3aMeHy B TEYEHHUH CEMECTpPa 9 i 9
I11. IIpomexyToUHasi aTTeCcTALUA 9K3aMEH 27 - 27
OO6mmas Tpy10€MKOCTh JUCIUIUIAHEI . ...... 9ac. 144 - 144

3a4. e, 4 - 4




4. COAEP) KAHUE JUCIIUITJINHbI

4.1. Pacnipeesienne pa3/ie/ioB TUCUUIJIMHBI 110 BUJAM YUeOHBIX 3aHATHI
- 1J151 04HO# (pOpMBI 00YUCHHS:

Buowt yueonvix 3auamuii, 6Kiio-
Yasn camocmoamenbHylo pabomy
Ne ooyualowuxca u mpyooemKocms;
pas- Haumenosanue Tpyooem- (uac.)
denau pasoena u Kocmb, yuebnvle 3ans-
memol mema OUCUUNIUHbL (uac.) mus camocmon-
menvhan pa-
nabopa- Ooma obyuaio-
JAeKyuu | mopHovle wuxes
padomol
1 2 3 4 5 6
1. Beenenue. O0BexTHO-
OPHEHTHPOBAHHOE TPOrPaMMHU- 15 2 4 9
poBaHue
1.1 OCHOBHBIE TIOHATHS W OIpeJeIne- 75 15 ) 6
HUS
1.2. OcHOBBI BU3YalbHOTO  Nporpam- 75 05 4 3
MUPOBaHUs HHTEpdeiica
2. OcHOBHbIE HATIPABJIEHUsI B MPO- 14 5 4 8
rPAMMHPOBAHUH
2.1. | IlpouenaypHoe NporpaMMHpOBaHHUE 3,5 0,5 1 2
2.2. | MoaynpHOE POTrpaMMHPOBaHUE 3,5 0,5 1 2
2.3. Konuenmnus Tumos 3,5 0,5 1 2
2.4. OOBEKTHO-OPUEHTHPOBAHHOE 35 05 1 2
IPOrpaMMHUPOBAHUE
3. Kaaccpl 16 2 6 8
3.1. OO0OBbsBIICHUE KJTacca 9 1 3 5
3.2 OYHKIMHA-3JIEMEHTHI, Tpyxe-
CTBEHHBbIC (DYHKIIMH, KOHCTAHTHBIE 7 1 3 3
GbyHKIIH
4, ba3oBble npUHOMIBI 00bEKHO-
OPHEHTHPOBAHHOIO  MPOrpam- 15 2 4 9
MHPOBaHHSA
4.1. | AGctparupoBaHue 3,25 0,25 1 2
4.2. OrpanudeHue goctyna 2,25 0,25 1 1
4.3. Moty 1IbHOCTh 1,3 0,3 - 1
4.4. Hepapxus 1,25 0,25 - 1
45, Tunmsarys 2,25 0,25 1 1
4.6. ITapannenusm 2,2 0,2 1 1
4.7, VY CTOHYNBOCTD 1,25 0,25 - 1
4.8. Wepapxus Kj1accoB 1,25 0,25 1
5. Ba3oBble KOHCTPYKIHUH 00BEKT-
HO-OPMEHTHPOBAHHBIX npo- 14 2 4 8
rpaMm
5.1. OOBEKTHI U KIIACCHI 3,5 0,5 1 2
5.2. IT/iHTepQ)enc U peanm3anusi oO0beK- 35 05 1 2
5.3. MexaHn3MBl HacIeIOBaHUS 3,5 0,5 1 2
5.4, O06paboTKa UCKITFOUCHUI 3,5 0,5 1 2
6. Jlannble u GyHKIIMHU KJacca 16 3 4 9
6.1. | /laHHbBIE-2IEMEHTHI, CTaTHYECKHE 7 1 2 4
JTaHHbIe, KOHCTAHTHBIC JaHHBIC
6.2. | KOHCTPYKTOPBI M JECTPYKTOPHI 9 2 2 5
7. Hacjienopanue u mojumMop pusm, 13 2 4 7




BUPTyaJdbHble (QyHKOUH, a0-
CTPAKTHBIE KJIACCHI
7.1. | HacnemoBanue u moaumMophusm 6,5 1 2 3,5
7.2. | BupryanbHbie — QyHKIUH,  a0- 6.5 1 2 35
CTpaKTHBIE KJIACCHI
8. Oco0eHHOCTH KJIAaccoB, HacJie-
AYIOMMX KjaaccaM OuOINOTeKH 14 2 4 8
komnonenToB C++ Builder
8.1. CaotlicTBa 8 1 2 5
8.2. CoObITHs 6 1 2 3
HUTOI'O 117 17 34 66
- 1J151 32049HOI (hOpMBI 00YUeHHS:
Buowt yueonvix 3anamuii, 6Kiio-
Yasn camocmoamenbHyIo pabomy
Ne odyualowuxca u mpyooemKocms;
pas- Haumenoeanue Tpyooem- (uac.)
oenau pasoena u Kocmb, yueoHbvle 3an- camocmos-
membul mema OuCUUnIUHb (uac.) must mensHan
nabopa- padoma
JeKyuu | mopHvie ooyuaio-
pabomul wuxcs
1 2 3 4 5 6
1. Beenenue. O0beKTHO-
OpPMEHTHPOBAHHOE TNPOrpaMMHU- 17 0,5 0,5 16
poBaHue
2. OcHOBHbIE HANIPABJIEHUsI B MPO- 16 05 05 15
rpaMMHPOBAHUH
3. Kaacebl 17,5 0,5 1 16
4, ba3zoBble npUHIHMIBI 00bEKHO-
OpPMEHTHPOBAHHOTO  TpOrpam- 17 0,5 0,5 16
MHPOBaHHSA
5. Ba3oBble KOHCTPYKIHH 00bEKT-
HO-OPHEHTHPOBAHHBIX npo- 17 0,5 0,5 16
rpamMm
6. JlanHble 1 GpyHKIIMHU KJIacca 17,5 0,5 1 16
7. HacaenoBanue u motumopdusm,
BUpPTyaJibHble (YHKIHH, a0- 17 0,5 0,5 16
CTPAKTHBIE KJIACCHI
8. OCco0eHHOCTH KJIACCOB, HAacJIe-
AYIOIIHX KjaccaM OuOJIHOTeKH 16 0,5 0,5 15
komnoHenToB C++ Builder
HUTOI'O 135 4 5 126

- 17151 32049HOI (popMBbI 00yueHHs (YCKOPeHHOe 00y4eHHue):

Buowt yueonuvix 3anamuii, exiio-
uas camocmosimenbHyIo paoomy

Ne odyuaromuxca u mpyooemKocms;
pas- Haumenosanue Tpyooem- (uac.)
oena u pasoena u Kocmy, yueonvle 3aHA- | camocmosn-
memul mema OucCyunIuHbl (uac.) mus menvHas
aabopa- padoma
JleKyuu | mophole ooyuaio-
paGomol wuxca
1 2 3 4 5 6
1. Beenenue. O0beKkTHO-
OpPHEHTHPOBAHHOE TPOrpaMMHu- 17 0,5 0,5 16
poBaHue
2. OcHOBHBIC HANIPaBJICHUS B NPO- 16 0,5 0,5 15




rpaMMHPOBAHUH
3. Kiacenl 17 0,5 0,5 16
4, BazoBble npuHHUNBI 00BEKHO-
OPHEHTHPOBAHHOIO  NPOrpam- 17 0,5 0,5 16
MHPOBAHMSA
5. Ba3oBble KOHCTPYKIHH O0BEKT-
HO-OPHEHTHPOBAHHBIX npo- 17 0,5 0,5 16
rpamMm
6. Jannble n GyHKIHMH KIacca 17 0,5 0,5 16
7. HacnenoBanue u noaumopdusm,
BUPTYyajbHble (yHKOHH, a0- 17 0,5 0,5 16
CTPAKTHBIE KJIACCHI
8. OCo0eHHOCTH KJIACCOB, HacJie-
AYIOIHX KjJaccaM OuGJIMoTeKH 16 0,5 0,5 15
komnoHenToB C++ Builder
HUTOI'O 134 4 4 126

4.2. ConepxaHue JMCUMILUIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3jejiaM U TeMaM

Paznen 1:
BBEJEHUE. OBPBEKTHO-OPUEHTUPOBAHHOE ITPOT'PAMMHWPOBAHUE

1.1. OcHOBHBIE TOHATHS U OIIpCACIICHUA

OOBeKTHO-OpUEHTUPOBAHHBIN MMOX0]] YK€ JaBHO CTaJl €CTECTBEHHBIM JUISl JFOOBIX NMPHUKIAL-
HbIX nporpamm Windows. Koria Bbl HaunHaeTe BBINOIHATH JI0OyI0 nporpammy Windows, Bel BU-
JuTe 0OBIYHO JMAIOrOBOE€ OKHO C MEHIO, KHOIIKaMH, HHIMKATOPaMH, BbINAJAOMMMU CIIUCKaMU U
T.11. Bce 310 00bekThl. CaMu 1o cebe OHU He MPOU3BOAIT HUKAKUX JECWCTBHI, MMOKa HE MOJIy4yaT
Kakoe-TOo cooOlIeHne oT nonb3oBareis. [locie nmomyueHust cooOmeHNs] MPOUCKOIAT KaKue-To Ae-
CTBUS (IIPOBOASTCS BBIYMCIICHHUS, BBIITOIHIETCS KaKasi-TO IpOorpaMma, MosiBJISE€TCsl HOBOE JHANO-
roBoe OKHO M T.1.). [Tociie 3Toro onATe BCsKas aKTUBHOCTH 3aTyXaeT, OKa TOT WM UHOH OOBEKT
HE TIOJyYUT HOBOTO COOOIIEHUSI OT TMOJI30BATEINs WM OT JAPYroro oovekra. Takum oOpa3om, 00b-
€KTHO-OPHEHTUPOBaHHAs MIPOrpaMMa HE UMEET XKECTKOTo anroputMa padotsl. OHa mpencTaBiseT
co00i1 cucteMy 0OBEKTOB, KaX bl U3 KOTOPBIX MOKET BBINOIHATH KaKue-TO (YHKLIHUU B OTBET Ha
MOJy4eHHOE COOOIIEeHHE, B YACTHOCTH, MOXKET CaM IeHepUpOBaTh COOOIEHUS, HA KOTOpbIe OyAyT
pearupoBaTh Apyrue oOBeKThl. B3auMoaeicTBHe MOIh30BaTENsI ¢ KOMITBIOTEPHOM MPOTpaMMOi —
3TO TOXKE B3aUMOJICHCTBUE JIBYX OOBEKTOB — MPOTPAMMBI U YEJIOBEKa, KOTOpPble OOMEHHBAIOTCS
JpYT € APYTOM OTpeeSIEHHBIMU COOOIIEHUSIMHU.

ITonpoGyeM pa300paThCsi C OCHOBHBIM MOHATHEM OOBEKTHO-OPHEHTUPOBAHHOI'O MPOTrpaMMHu-
poBaHus — 00beKkTOM. JlJI Hayana MOKHO ONPEIEIUTh OOBEKT KaK HEKYI0 COBOKYHHOCHb OAHHbLX
U _cnocobos pabomul ¢ Humu. JlaHHBIE MOKHO paccMaTpHUBaTh XapaKTEPUCTUKH 00bekTa. [1omb-
30Barellb U OOBEKTHl MPOTpaMMbl JOKHBI, KOHEYHO, UMETh BO3MOXKHOCTb YUTAaTh 3TU JaHHBIE
00BeKTa, KaK-TO UX 00padaThIBaTh U 3alIUCHIBATh B 0OBEKT HOBBIE 3HAUCHHUS.

3aech BaxkHelIee 3HaUeHNE UMEIOT MPUHIUIIBI UHKAMCYISAIUN U CKPBITUS JaHHBIX. [IpuH-
LU CKPBITHS JAHHBIX 3aKJIIOYAETCS B TOM, YTO BHEIIHUM OOBEKTaM U MOJIb30BATENIO MPSIMOM 10-
CTYII K JJaHHBIM, KaK IIpaBuJIo, 3ampelieH. Jlenaercs 3To u3 IByX cooOpakeHuH.

Bo-nepBrIx, 11 Ha/Ie)KHOTO (PYHKIIMOHUPOBAHUS 00BEKTA HA/IO0 MOJIEPKHUBATH LIETOCTHOCTD
U HEMPOTHBOPEUUBOCTh €ro JaHHBIX. Ecnu He mo3aboTuThCcsi 00 3TOM, TO BHEIIHUN OOBEKT WU
MOJIb30BaTENh MOTYT 3aHECTH B OOBEKT TakHe HEBEpHBIEC JAaHHBIC, YTO OH HAYHET ()YHKLIHOHUPO-
BaTh C OLIMOKaMH.

Bo-BTOpBIX, HEOOXOIUMO U30JIMPOBATH BHEITHHE OOBEKTHI OT OCOOCHHOCTEH BHYTPEHHEH pea-
JAU3alMM AaHHBIX. [[71s BHEMIHUX MOTpeOUTeNnel AaHHBIX JOJIKEH OBITh TOCTYIEH TOJIBKO HOIb30-
samenbcKull unmepghetic — ONUCaAHUE TOTO, KaKUe UMEIOTCS JaHHbIE U (PYHKIUHN U KaK UX UCIONIb-
30BaTh. A BHYTPEHHSAS pealu3alys — 3To Jeso pazpadorunka oobekra. [lpu Takom noaxoze paspa-
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OOTYMK MOXKET B JIFOOOM MOMEHT MOJEPHU3UPOBATh OOBEKT, U3MEHUTH CTPYKTYpPY XpaHEHUS U
dbopMy mpencTaBICHUS NaHHBIX, HO, €CIM MPHU ITOM HE 3aTPOHYT MHTep(elic, BHEIIHUNA MOTpe-
OuTeNb 3TOro Jaxe He 3aMeTuT. U, 3HaunT, Bo BHEUIHEH nporpaMMe U B MOBEICHUH M0JIb30BATENS
HUYETO HE MPUJETCS MEHSATD.

Jlnst Toro, 9To0bl 3(pGEeKTUBHO pemaTh CIOXKHBIC 33/1aud, HE0OXOAMMO MX pa3OuBaTh Ha He-
KOTOphbIe Mmoja3aaaun. Kaxnas oTnenpHas moj3agada J0HKHA ObITh OTHOCUTENIBHO HE3aBUCUMON U
MPEACTABISATh COOOM HEKOTOPBIM 3aKOHYEHHBIM MOIYyNb MmporpamMmbl. Kaxablii MOAysIb XapakTe-
pU3YETCsl IBYMSI OUYCHb BaXKHBIMU CBOHCTBAMH:

- OH UMeeT UHTep(deiic niau cpeacTBa B3aMMOICHCTBHS C BHEIIHEH CPEIoi;

- OH SBIIAETCS CaMOCTOSITEJIBHOW NPOrPaMMHOM €IMHMIIEH, BBITOIHAIOIIEH ONpENe/IEHHbIC
¢byukuuu. [Ipu 5TOM MBI TOBOPUM O BHYTpPEHHEH peanu3aiiu, T.e. 0 COBOKYITHOCTH aIrOPUTMOB U
JAHHBIX, OMTMCAHHBIX Ha S3BIKE MPOTPAMMHUPOBAHUS.

Wutepdelic 1 BHYTpeHHsS pealu3anus SBISIOTCS ONPENesSIOINMMUA CBONCTBAMH OOBEKTOB
OKpYy’KaroIero Hac mupa. MaTepdeiic — 370 cpeAcTBO OOIIEHUS WM B3aUMOJCHCTBHUS C 00BEK-
ToM. OH MHTEpEeCeH HaM TOTJa, KOorja MbI UCIOJIb3yeM 00beKT. Peanmuzanus — 3To BHyTpeHHee
CBOKMCTBO 00BbekTa. OOBIYHO HAC HE MHTEPECYIOT JETAH pean3aluu, Ho uHTepecyer e€ 3pdek-
TUBHOCTb.

UToOBI BEIIEPkKATh MIPUHITUI CKPBITHS JAaHHBIX, B 00BEKTE OOBIYHO OMPEACIIOTCS (YHKIUH,
o0ecrnieunBaroIIre Bce HEOOXOAMMbIE OTIepalluyl C JaHHBIMU: UX YTEHHE, TpeoOpa3oBaHue, 3alHCh.

OTH QYHKIMHM HA3BIBAIOTCS Memooamu ¥ 4epe3 HUX MPOMCXOTUT OOIIEHHE ¢ JaHHBIMH 00BEKTa
(puc. 1.1).

TlaHsklie

COBOKYIHOCTH JaHHBIX M METOJIOB UX YTCHUS U 3aIMCU HA3BIBACTCS CBOlL-
cmeom. CBOWMCTBa MOXXHO YCTaHABIMBAaTh B IPOLIECCE MPOEKTUPOBAHUS, HMX
S e | MOKHO M3MEHSITH TIPOTPAMMHO BO BDEMsi BBIOJNHEHHs Balieil MPUKIATHON
R T“_ = nporpaMMel. Bee oOmieHne ¢ JaHHBIMHM IPOUCXOAUT Y€pe3 METOJIbl UX YTCHUS U
3anucyu. JTO MPOUCXOAUT U B IPOLECCE NMPOESKTUPOBAHUS, KOTJa cpeaa MpoekK-
Puc. 1.1.  Cxema TUPOBAHUA C++Builder 3aIllyCKaeT B HY)KHbI MOMEHT 3TU METO/bI, U B IIPOLEC-
obpamenus K JaH- oo ppionHenns IPUNOKEHNS, TOCKOIbKY KoMmmistop C++Builder nespumo
ggﬁ;gp MO s pa3paboTunKa BCTABISAET B HYXKHBIX MECTaX MPOTrPaMMbl BbI30BbI 3THX Me-
TonoB. Hammpumep, ecinu B 00b€KTE UMEETCSI HEKOTOPOE YMCIOBOE CBOMCTBO A,

TO BBl MO’KETE€ HalucaTh olepaTop BUia:

A=A+ 1;

KOTOpBIN MpuOaBiseT K 3HaueHHIo A efauHully. Ho B 1eHCTBUTEIBHOCTH peaau3alus 3TOro
orepaTopa BO MHOTHX CIydasX BBINJBSIIUAT cioxHee. KommuisaTop mpeoOpasyer 3TOT HMPOCTOH
KOJ B BBI30B METOJ]a UTEHUS CBOWCTBA A, K BO3BPALEHHOMY 3TUM METOJOM 3HAYEHUIO NMPHOaB-
JSIETCSl €MUHUIA, a 3aTEM BBI3BIBACTCS METO]] 3aITMCH CBOWCTBA, KOTOPBIA 3aHOCUT MOJIYYCHHBIN
pe3ynbTaT B JaHHbIE 00BEKTA.

Cpenoit B3auMoJeicTBUSI 00BEKTOB (Kak Obl CUJIOBBIM I10JIEM, B KOTOPOM CYLIECTBYIOT 00BEK-
ThI) SIBJISIIOTCS COOOWeHUs, TEHEpUPYEMBIE B pe3yIbTaTe pa3ludHbIX coObimuti. COObITHS HACTY-
MAar0T, MPEXKIEC BCEro, BCIEIACTBHE ICHCTBUH TOJH30BATENS — MEPEMENICHUS Kypcopa MBIIIH,
HaXXaTHsl KHOMOK MBIIIN WM KJIABUII KJIaBUAaTypbl. HO cOOBITHS MOTYT HAacTymaTh U B pe3yJIbTare
paboThl caMux 00BEKTOB. B kaxaoM o0beKTe Ompe/eleHO MHOXKECTBO COOBITUM, HA KOTOpPbIE OH
MOJKET pearupoBarh. B KOHKPETHBIX IK3eMIUIApax 00bEeKTa MOTYT ObITh OIpeeTeHbl 06pabomyu-
KU KaKUX-TO M3 3TUX COOBITHIA, KOTOPHIE U OMPEIEIISIOT PEaKINI0 JAHHOTO K3eMIUIsipa 00BEeKTa.
B oOpaboTunkax aHaJIM3UPYETCS CTE€HEPHUPOBAHHOE COOBITHE, U MPEAN PUHUMAIOTCS T€ UM WHBIE
NEHCTBYS: N3MEHEHHE CBOMCTB OOBEKTOB, BBHIMOJIHEHHE KAKUX-TO METO/IOB, TeHEepaIHsl HOBBIX CO-
obrTii. K Hanucanuio 3TuX 00pabOTYMKOB, YaCTO BECbMa MPOCTHIX, U CBOJUTCS, Kak OyJaeT BUAHO
Jajee, OCHOBHOE MPOrpaMMUpPOBaHKE MpU pa3paboTke rpaduueckoro uHTepderica nonb3oBarens ¢
nomotsio C++Builder.

Terepp MOXKHO OKOHYATEIHHO OINPENEIUTh 0O0OBEKT KaK COBOKYITHOCTh CBOWCTB M METOJIOB, a
TakXe COOBITHI, Ha KOTOpBbIE OH MOXET pearupoBaTh. YCIOBHO 3TO HM300pakeHO Ha puc. 1.2.
BremHee ynpaBieHre 00bEKTOM OCYIIECTBISIETCS Yepe3 00paboTynku coObITH. DT 00paboTyun-
KM 00paliamTcs K METO/IaM U CBOMcTBaM 0ObekTa. HauanbHble 3HAYCHHS TAHHBIX 00BEKTa MOTYT
3a7]aBaThCsl TaKKe B IpOIlEcce NMPOEKTUPOBAHUS YCTAHOBKOW pa3iIMuHBIX CBOMCTB. B pesynbrare




BBITMIOJTHEHHS] METOJIOB 00BbEKTa MOTYT T€HEPUPOBATHCS HOBBIE COOBITUS, BOCIPUHUMAEMbIE JPYTH-
MU 00BEKTaMH MPOTPaAMMBbI WIIH MTOJIb30BATEIIEM.

VCTOHOBKH NPH IPOCKTHPOBAHHII Omnucannas paHee CTPyKTypa NPOrpaMMbl B BHJIE HEKOTOPOU
(UKCUPOBAHHON COBOKYITHOCTH OOBEKTOB HE SIBJSIETCS MOJMHOWU. Ya-
CaolicTsa 1I€ BCEro CIJIO’KHAs IIporpaMma — 3TO HE IPOCTO Kakas-TO Mpenompe-

JiefieHHass COBOKYIHOCTh 00BEKTOB. B mporecce paboThl OOBEKTHI
MOTYT CO3/1aBaTbCsi M YHHYTOXKAaTbcs. Takum 00Opa3oM, CTPYKTypa
HpOrpaMMBbI SIBIISICTCS TUHAMUYECKHUM OOpa30oBaHHEM, MEHSIOLIMMCS
T T T B Irporiecce BhIMogHeHns1. OCHOBHAS 1€ CO3JaHUS U YHHUYTO)KCHHS
00BEKTOB — 3KOHOMHUSI PECYpCOB KOMITBIOTEpA M, MPEKIE BCEro, Ma-
maTi. HecmoTps Ha OypHOE pa3BHTHE BBIYMCIMTEIBHONW TEXHUKH,
Puc. 1.2. Cxema oprammsauii pamgrp, HaBepHOE, Bceraa OyAeT JIMMHUTHUPOBATH BO3MOKHOCTHU
obrexTa CIIOKHBIX MPHJIOKEHHH. JTO CBA3aHO C TEM, YTO CIIOKHOCTH IIPO-
IpPaMMHBIX TIPOCKTOB PAacTET TEMH K€, €CIM He Oosiee OBICTPBHIMH, TEMIIAMH, YTO M TEXHHYECKOE
obecrieuenne. [loaToMy 0T 0OBEKTOB, KOTOpPBIC HE HY)KHBI Ha JaHHOH CTaJWU BBHITOJHEHUS IPO-
rpaMMbl, HY’)KHO OCBOOOXIAThCs. [Ipu 3TOM 0CBOOOXIAIOTCS M BBIZCICHHBIC UM O0JIACTH TAMSTH,
KOTOpBIE MOTYT HMCIOJb30BaThCsl BHOBBH CO3/1aBaeMbIMU 00BekTaMu. [IpocToii mpumep 3TOro — OK-
HO-3aCTaBKa C JIOTOTUIIOM, MOSBJISIOIIECECs MPH 3allyCKe MHOTHX mpuiioxenuit. [locie Hadana pe-
QJIFHOTO BBITIOJIHEHHS IPUJIOKEHUS 3Ta 3aCTaBKa MCYe3aeT C 9KpaHa M HUKOTIA OOJIbIle HE TOSBIIS-
€TCsl B IAaHHOM ceaHce paboThl. bbuto Obl BApBapCTBOM HE YHHUTOXXUTH ITOT OOBEKT U HE OCBOOO-
JMTh 3aHUMAEMYI0 UM MaMATh JUIs O0Jiee MPOAYKTHBHOTO MCIIOIb30BAHUS.

C wenpio0 OpraHu3alMi JUHAMHYECKOTO PACIIPENCIICHHS TaMSITH BO BCE OOBEKTHI 3AJI0IKCHBI
METOJIbl X CO3/aHUSI — KOHCTPYKTOPBI U YHUYTOXKEHHS — AECTPYKTOPBI. KOHCTPYKTOPBI 0OBEKTOB,
KOTOPBIC M3HAYAIBHO JOJKHBI IPUCYTCTBOBATH B MPUJIOKEHHUHU (IIPUKIIAHON mporpamme), cpada-
TBIBAIOT IIPH 3aITyCKe MPOrpaMMel. JlecTpyKTOpBI BceX 00BEKTOB, MMEIOLIMXCS B JAHHBIH MOMEHT B
NPUIOKEHNH, CpabaThIBAIOT NPH 3aBepileHuU ero padbotel. Ho Hepenko u B MpoIiecce BBIMOIHCHUS
pa3IUyYHBbIe HOBBIE OOBEKTHI (HAIpUMeEp, HOBBIC OKHA JOKYMEHTOB) JHHAMHYECKH CO3/AIOTCA U
YHUYTOXKAKTCS C TOMOIIBIO X KOHCTPYKTOPOB U JIECTPYKTOPOB.

BkirouaTh 00BEKTHI B CBOIO MPOrPaMMy MOKHO JIBYMSI CIIOCOOaMHU:

- BPYYHYIO — BKJIIOYaTh B HEE COOTBETCTBYIOIIHME OMEPAaTOPhI (3TO MPUXOIUTCS JeIaTh HE
OUYEHb YaCTO);

- IyTeM BU3yaJbHOTO POrPaMMHUPOBAHUS, UCIIONB3Ysl 3ar0TOBKHA-KOMITOHEHTHI.

<« Meronst j

CoObITHs

1.2. OcHOBBI BU3yaJIbHOT'O IPOTpaMMHUPOBaHUs UHTEpdeiica

CKOJIBKO CYIIECTBYET MPOrpaMMHUPOBAHUE, CTOJIBKO CYIIECTBYIOT B HEM U TYNHKH, B KOTO-
pBIE OHO MOCTOSIHHO TIOMAAAET U U3 KOTOPHIX, B KOHIIE KOHIIOB, T00JECTHO BBIX0AuT. OWH U3 Ta-
KHX TYIMUKOB WIM KPU3UCOB HE TaK JIaBHO OB CBSI3aH ¢ pa3paboTkoi rpadudeckoro uHrepdeica
nosik3oBarens. [IporpaMMupoBanne BpYYHYIO BCSIKUX MPUBBIYHBIX MOJIB30BATENIO0 OKOH, KHOIIOK,
MEHI0, 00paboTKa COOBITUI MBI M KIaBUATYPHI, BKIIOUEHHE B POrpPaMMbI H300payKeHUH U 3ByKa
TpeboBaio Bce OOJbINEe W OOJIBIIIE BpEMEHH MporpaMmucta. B psige ciaydaeB BeCh 9TOT CEPBUC
HaynHas 3aHUMAaTh 10 80-90% oObema mporpaMMHbIX KoJ0B. [IprueM Bech 3TOT TPyA HEPEAKO
IpoTasai MoYTH BITYCTYIO, IIOCKOJIBKY Yepe3 TOA — APYroil MEHSJICS OOIIENPHUHSATHIA CTHIIb Tpa-
¢uueckoro unTepdeiica, U Bce MPUXOAUIOCH HAUMHATH 3aHOBO.

Beixon u3 aToit cutyanum ob6o3Haudmiics Onarojaps AByM mojaxonam. IlepBerii U3 HUX —
CTaHJapTU3alus MHOTHX (QYHKIMH mHTepdelica, Gnaronaps dyemy MOsSBHIACH BO3MOXKHOCTh HC-
M0JIb30BaTh OMOIMOTEKH, UMetoluecs, Hanpumep, B Windows. B utore npu cmene ctuis rpadude-
ckoro uHTepdeiica (Hanpumep, npu nepexoxae ot Windows 3.x xk Windows 95) mpuioxeHus: cMor-
JIM aBTOMATHYECKH TPUCTIOCA0IMBATHCS K HOBOH cucTeMe 0e3 Kakoro-inbo mepenporpaMMHpOBa-
Hus. Ha sToM myTH co3ganuch mpekpacHble YCIOBUS Ui PEeIIeHHs] OJHOW M3 BaXKHEMIINX 3amay
COBEpPIIECHCTBOBAHUSA TEXHUKU MPOTPAMMHUPOBAHUSA — HOBMOPHO20 UCHONb308aHUS K0008. OHa-
X/bl pazpaboTaHHble BaMU (HOPMbI, KOMIOHEHTHI, (YHKIIMHA MOTJIA OBITH BIIOCIEICTBUU HEOIAHO-
KpPaTHO HCIOJIb30BaHbl BaMHU WM APYTMMHU NPOTPAMMMCTAMHU JAJIs pelleHus ux 3anad. Kaxuaplii
IPOTPaAaMMHUCT TOIYYMII JOCTYI K HApaOOTKaM IPYTUX MPOrPaMMHUCTOB M K OTPOMHBIM OHOIHOTE-
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KaM, CO3JIJaHHBIM pa3nu4HbIMU pupmamu. [Ipuuem Obuta obecrieueHa COBMECTUMOCTD MPOrPaMM-
HoOro o0ecrnieueHusi, pa3paboTaHHOTO Ha PA3HBIX AITOPUTMHUECKUX S3BIKAX.

BTopbIM pEBOTIONMOHHBIM HIAroM, KapAMHAJIbHO OOJIETYMBIIMM JKU3Hb IIPOrPAMMMUCTOB,
SIBUJIOCH TIOSIBJICHUE BU3YaJIbHOTO MPOrpaMMHUpOBaHus, Bo3HuKIIero B Visual Basic u nameamiero
onecraiee Boriomenue B cucremax Delphi u C++Builder pupmsr Borland. Dto sBriocsk perraroriym
mrarom B pa3Butuu Tak HaseiBaemon CASE-texnonorun (Computer Aided Software Engineering —
ABTOMAaTH3MPOBAHHOE MPOCKTUPOBAHUE [TPOrPAMMHOI0 00eCIICYCHUS).

BusyanbHoe mporpaMMHpOBAaHHE MO3BOJMIIO CBECTH NPOCKTHPOBAHUE IOJIb30BATEIHCKOTO
uHTepdeiica K MPOCTHIM U HAIJISAHBIM IPOLeypaM, KOTOPbIE 1atl0T BOZMOXKHOCTb 32 MUHYThI UJIH
4acel C/IeJIaTh TO, HA YTO paHee YXOIMIIU Mecslbl paboThl. B coBpemenHom Buze B C++Builder ato
BBITJIJIUT TaK.

Bei paboraere B UnterpupoBannoii Cpene Paspadorku (MCP wiu Integrated development en-
vironment — IDE) C++Builder. Cpena npenocrapisier Bam ¢hopmul (B IPUIOKCHHH UX MOMKET OBITh
HECKOJIbKO), Ha KOTOPBIX Pa3MemaloTcsi KOMIOHEHThl. OOBIYHO 3TO OKOHHAs (OpMa, XOTSI MOTYT
ObITh U HeBUAMMBIE (opMbl. Ha popMy ¢ MOMOILIBI0 MBIIIM NEPEHOCATCS U pa3MELAlTCsl MUKTO-
rpaMMbl KOMIIOHEHTOB, UMeIOIuXcsi B Oubiunorekax C++Builder. C nmomomibio mpocThiX MaHUITY-
JSIMMHA BBl MOXKETE M3MEHATh pa3Mepbl M PACIOIOKEHUE 3TUX KOMIIOHEHTOB. [Ipu 3TOM BBI Bce
BpeMsl B IpOIeCCe MPOSKTUPOBAHUS BHIUTE PE3yabTaT — M300paykeHHe (OPMBI M PACIIOIOKEH-
HBIX Ha Heil KOMITIOHEHTOB. BaM He HaJl0 My4YMTbCs, MHOTOKPATHO 3aIlycKasi IPUJIOKEHHE U BbIOU-
past HanOoJiee yJayHbIe pa3Mepbl OKHA ¥ KOMIIOHEHTOB. Pe3ynbTaThl MPOSKTUPOBAHUS BBl BUIU-
Te, 1aXKe He KOMIUIMPYs IpOrpaMMy, HEMEUIEHHO I0C/I€ BBIIOJHEHUS KaKOH-TO ONepamuu ¢ Imo-
MOIIBIO MBIIIIH.

Ho nocrouHcTBa BU3yalbHOrO MPOrpaMMUPOBAHUS HE CBOAATCA K 3TOMy. Camoe IJlaBHOE 3a-
KJIFOYAeTCsl B TOM, YTO BO BpEMs IPOCKTHPOBAHHS (POPMBI U pPa3MEIICHUs Ha HEH KOMIIOHEHTOB
C++Builder aBromaruuecku (HopMHPYeT KOIbI MPOrPaMMBbl, BKJIIOYas B HEE COOTBETCTBYIOIIUEC
(parMeHThl, ONUCHIBAIOIINE TaHHBIH KOMIIOHEHT. A 3aT€M B COOTBETCTBYIOIIUX JTUATOTOBBIX OK-
Hax I0JIb30BaTeNIb MOKET U3MEHMUTD 3aJJaHHbIC 110 YMOJIYaHUIO 3HaYEHUs KaKUX-TO CBOMCTB 3THX
KOMIIOHEHTOB U, IIPU HEOOXOAMMOCTH, HaMcaTh 00pabOTUYNKU KaKuX-TO coObITHi. To ecTh mpo-
eKTUPOBaHHE CBOJAUTCS, (PAKTUUYECKH, K Pa3MELEHUI0 KOMIIOHEHTOB Ha (opme, 3a1aHUI0 HEKOTO-
PBIX UX CBOWCTB M HallMCaHUIO, TP HEOOXOAUMOCTH, 00paOOTYUKOB COOBITHIA.

KoMnoHEHTBI MOTYT OBITh 8u3yaibHble, BALUMBIE IPU pabOTe MPUIIOKEHUS, U HeguU3yalbHble,
BBITIOJTHSIONINE T€ WIM WHBIE cly)KeOHbIe (yHKIMU. Bu3yanpHble KOMIOHEHTHI Cpa3y BHJIHBI Ha
HKpaHe B MpoLecce MPOSKTUPOBAHUS B TAKOM K€ BUJE, B KAKOM UX YBUJUT MOJIb30BaTeb BO Bpe-
MSs BBITTOJTHEHUSI TIPUIIOKEHUS. DTO TIO3BOJISIET OYECHB JIETKO BHIOPATh MECTO MX PACTIOIOXKEHHS U
uX qu3aiiH — popmy, pazmep, opopmiieHHe, TEKCT, BET U T.J1. HeBu3yaabHble KOMIIOHEHThI BUHBI
Ha ¢opMe B MpOIecCce MPOSKTHPOBAHUS B BHJIC MUKTOIPAMM, HO TTOJIH30BATEIO BO BPEMSs BBITIOJ-
HEHHS OHU HE BUJIHBI, XOTS M BBIOJIHSIIOT JJI HETO 32 KaJpOM BeChbMa I0JIE3HYI0 paboTy.

B 6ubnroTekn Bu3yanbHbIX KomrnoHeHToB C++Builder BkiroueHO MHOXKECTBO THUITOB KOMIIO-
HEHTOB, U MX HOMEHKJIaTypa O4YeHb OBICTPO paclIupsieTcss OT Bepcuu K Bepcuu. MMeromerocs
y)Ke ceiuac BIOJHE JOCTaTOYHO, YTOOBI IMOCTPOUTH MPAKTHUYECKH JII000E CaMmoe 3aMbBICIIOBATOC
NpUJIOXKeHHue, He Tpuberas K CO3AaHUI0 HOBBIX KOMIIOHEHTOB. [Ipu 3TOM gake HEOMBITHBIN MpO-
TPaMMICT, JAETArOIINi CBOH TEPBBIC IIark Ha 3TOM TOIPHIIE, MOXKET CO3/1aBaTh MPHIIOKEHHUS, KO-
TOPBIE BBITJISAAT COBEPIICHHO MPO(ECCHOHATIBHO.

Paznea 2:
OCHOBHBIE HAIIPABJIEHUS B IIPOTPAMMUPOBAHUU

Jlexuust MpOBOJUTCS B MHTEPAKTUBHOM (pOpMe C TEKYIIUM KOHTposieM (2 vac.)

K HacrosimeMy BpeMeHHU B IPOrpaMMHUPOBaHUU C(OPMHUPOBATIOCH HECKOJIBKO HAPaBJICHUI:
- IPOLIEIYPHOE IPOTPAMMHUPOBAHHUE;

- MOAYJIbHOE IPOIPaMMHUPOBAHUE;

- 00BEKTHO-OpUEHTHPOBaHHOE MporpamMmmupoBanue (OOIT).
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2.1. IlpouenypHoe mporpaMMupOBaHUE

B nporenypHOM mporpaMMHUPOBAaHHH OCHOBHOE BHHUMAHHE YIACNSETCS aJrOPHTMY, T.€. HEKO-
TOPOM 3aJaHHOW MOCIEAOBATEIIBHOCTU JEHCTBHM, BBIIIOJHEHUE KOTOPBIX IIPUBOAUT K ITOJYYEHHIO
pe3yiibTaTa BBIUMCICHHHA. SI3bIKM MPOrpaMMHPOBAHHMS, KOTOpPBIC IOJICPKUBAIOT 3Ty MOJCIb,
Ha3bIBAIOTCS MPOIEAYPHBIMU. [ TaBHOE BHUMAaHHME B HUX YIEISETCS MOCTPOEHHUIO mpoueayp (moa-
POrpaMM) M, KaK CICACTBHUE, PCIICHUIO CIICIYIOIINX BOIPOCOB:

- IIepeada apryMeHToB B [IPOLENYPEI,

- IMOJIYYCHUE BBIYHACIUTEIbHBIX 3HAYCHUH U3 IPOLICTY;

- BHYTPEHHSISI OpTraHU3als IPOLEAYp.

[TepBpIM mporeaypHbIM s3bIKOM ObLT @opTpan. Jlajee MOSIBUIOCH 11EI0€ MOKOJICHHE S3BIKOB
ykazanHoro tuna: Airon 60, Anroin 68, [lackaib, Cu u jp.

2.2. MoaynbHOE IpOrpaMMHUPOBaHUE

B MoxynbHOM IPOrpaMMUPOBAHUM OCHOBHBIE AKLIEHTBI IIEPEHOCTCS] HA TIOCTPOCHUE MOIYIIEH.
[Tpu 3TOM HEOOXOAUMO OIPEAETUTh MOJYJIH, KOTOpbIE OyAyT UCIOIb30BaThCS, U Pa3JeIUTh Mpo-
rpaMMy Ha MOJYJH Tak, 4ToObl €€ JaHHbIe OBbLIM CKPBITHI B 3TUX MOIYJsAX. B pelicTBuTEnsHOCTH,
yKa3aHHas MOJIEJIb IEPEHOCUT OCHOBHbBIE aKLIEHThI Ha OpraHU3alI0 JaHHbIX (2 HE Ha aJTOPUTM, 110
KOTOpOMY 00pa0aThIBAIOTCS 3TU JaHHbIE).

Onp. 1. MonyneM Ha3bIBa€TCS MHOXECTBO B3aMMOCBSI3aHHBIX MpoLeayp (IIOANPOrpaMM) BMe-
CT€ C IaHHBIMH, KOTOPBIE 3TU MPOLEAYpbl 00padaThIBAIOT.

OCHOBHOH 11€/bI0 JAHHOTO HAIpaBJIEHUS SBISETCS CKPBITHE JaHHBIX B Moayisix. lIpenmnoso-
UM, HaJ0 pa3paboTaTh o4eHb O0bIIYIO Nporpammy. Takol pa3paboTKoil OyneT 3aHMMAThCs KOJI-
JIEKTUB MPOrPaMMUCTOB, B KOTOPOM Ka)K/Iblil MPOrPaMMHUCT OTBEYAET 3a ONpPEIENIEHHYIO YacTh 00-
el nporpammsl. ECiii KOJIJIEKTUB UCIIOJIB3YET MIPOLEAYPHOE HANIPABICHUE B IPOIrPAMMUPOBAHNH,
TO HAJI0 PEIIUTh HEKOTOPbIE TPOOIIEMBI:

- JIOTOBOPUTHCS 00 MCIIOIB3YEMbIX MMEHAX B MporpamMMme JUIsl I100aJbHBIX MEPEMEHHbIX, MO-
CKOJIBKY MCIIOJIb30BAHHE OJTHOTO MMEHH JUI Pa3HbIX IEPEMEHHBIX IPUBOAUT K OLIMOKE;

- IOTOBOPUTHCS 00 OpraHM3aluy OOIIUX JAHHBIX U crloco0ax JOCTyNa K 3TUM JTaHHBIM.

Jly1s ©6071b1110H MTPOrpaMMBbl yKa3aHHbIE TPOOJIEMbI MOTYT OKa3aThCsl OYEHb CIOXKHBIMU. ['opas-
JI0 TIPOLIE MOPYYUTh KOHKPETHOMY MPOTPaMMHUCTY HEKOTOPYIO CAMOCTOSITEJIHYIO YacTh IPOrpaM-
Mbl. B 3TOM ciyuyae oH Oyner oTBe4arh 3a KOHCTPYMPOBAHUE BCEX HEOOXOJUMBIX MPOLEAYD U JaH-
HBIX JJI 3THX mpouenyp. Ecinm 3ampeTuTh AOCTYN K JQHHBIM U3 TNPENeNoB MOXYJs, TO OyneT
MPEOTBPALICHO MX CIIy4ailHOe M3MEHEHME, a 3HAuuT, U HapylleHue padoThl mporpaMm. Tenepnb
BMECTO PELICHMs MEPEeYUCICHHBIX BBIIIE MPOOJIEM HaJ0 TOJNBKO MpoayMaTh UHTepdeiic (B3aumMo-
JIEHCTBHE) CKOHCTPYHUPOBAHHBIX MOJyJieH B pa3pabarpiBaemMoi oOmieit mporpamme. JlocTynm K Mo-
yaro OyAeT OCYIIECTBIATHCSA TOJBKO uYepe3 MHTepdenc, 4To HCKIIOYHUT ClydaiiHOe M3MEHEHUE
JAHHBIX, U KaK CJIEACTBHE, OIIMOKU B IpOrpaMmMe.

HenocpencrBenHas noaaep:kka MOIyJIBHOTO POrpaMMHPOBaHUS BOILIOLIEHA B s3bIke Moay-
ma 2.

2.3. KoHnenuus tunos

[Ipenmnonoxum, Mbl ONpEeNuId aOCTPaKTHBIN THII JTaHHBIX, HaIpUMep, “Tpaduueckuit 00b-
exT’. PeanbHbIM rpaduueckuM OOBEKTOM MOTYT OBITH Takue (UIYpbl Ha dKpaHe IUCIUIes, Kak
OKPYKHOCTB, KBa/Ipat U T.I. PaccMoTpuM crefyrolee npecTaBieHIe Halllel aOCTpakIuu:

struct Touxka {xoopamHaTa x, KoOpIMHATAa V};

struct T'paduueckum obOBEKT

{
CKPEITEIE (JIOKAJIbHEIE) KOMIIOHEHTHI:
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Touka center;
Bun rpa¢muueckoro obwvekTa z;
He cxprTeie (rjo0ajibHbEE) KOMIIOHEHTH :
npouenypa HapucoeaTsb;
npouenypa IllepemMecTUTh;
npouenypa IIOBEPHYTE;
IpyTue NpoLenyph
i

3/1ech MbI ONpEACTHSIN HOBBIA THII ¢ MMEHeM Touyka M HOBBI TUn ¢ uMeHeM I 'paduue-
ckuii_00bekT. Tun Touka (pakTHYeCKH BKIHOYAET FOPU3OHTAIBHYIO U BEPTUKAIbHYIO KOOPAUHATHI
BOOOpakaeMoii Ha ’KpaHe nuctuiest Touku. Tun ['padudeckuii 00BEKT ONMCHIBAET KaK JaHHBIE, TaK
Y IIPOLIEAYPHI, MAHUITYJINPYIOIINE 3TUMH JaHHBIMU. JIaHHBIMU ABIIAIOTCS

nepeMeHHasa center tumna Touka;

nepeMeHHas z Tumna Bun rpadpuueckoro ob6beKTa.

[Ipenmnonoxum, 4To BUJ rpaduyeckoro 0ObeKTa MOXKET ObITh JTHO0 OKPYKHOCTb, JINOO KBaI-
pat. B pe3ynbTare Z MOKeT NPUHUMATh OAHO M3 3TUX Bua_ rpaduueckoro o0bekTa IBYX 3Haye-
Hui. Ecnu Z= OKpyXHOCTB, TO ONpeaen€HHble HAMU IIPOLEAYPHI ITO3BOJISAIOT PUCOBATH HA 3KPAHE
JMCILIes], IepeMellaTh U BpallaTh OKPYKHOCTh (OyJ1€M CUUTATh, UTO PaJNyC OKPYKHOCTHU SIBIISETCS
KOHCTaHTOM W 3ajaH 3apaHee). Eciu zZ= kBajpar, TO MOJ0OHbBIE JEHCTBUS MOKHO BBIIOJIHATH C
KBaJpaTOM. A 4YTO JeiaTh, €CIM Mbl XOTUM ONpEAETUTh HOBBIH Bua rpaduueckoro o0bekra,
Hanpumep, TpeyroiapHuk? [Ipu npouenypHoM Moaxoie HaJ0 MEHATb BCE TPH MPOLETYpHI, IPOLe-
nypa Hapucosarb cTaHeT Takoi:

npouenypa HapwucoBaTh

{
eciu Bup rpadnueckoro o0BpeKTa 3TO OKPYXHOCTH,
TO HapMCOBATb OKPYXHOCTE,
B NPOTMBHOM CJlydae,
ecnr Bup rpaduueckoro oOwekTa 3TO KBampaT
TO HapMcoBaThb KBazpar,
B NPOTMBHOM CJlydae,
ecimm Bupn rpaduueckoro obbweKTa 3TO TPeyTOJbBHUK,
TO HapMCOBATb TPEYIOJIbHUK;
}

Henocrarku:

- MPOLEAYPHI JODKHBI “3HATh” O BCEX Ipaduueckux 00BEKTax, KOTOpbIe MPOrPAMMUCT 3aXO-
yeT HapucoBaTh. Ha nmpakTuke 3TO HEBO3MOXKHO;

- €CIIM Bbl XOTUTE PACCMOTPETh HOBBIN Ipaduueckuil 0OBEKT, HY)KHO MEHSITh MHOTHE paHee
pa3zpaboTaHHbIE IPOLEAYPHI, UTO BEIET K HOBBIM OLIMOKaM B IpOrpaMMax;

- HOBBI THI JaHHBIX CTAaHOBUTCA (DAKTUYECKM HOBBIM THMIIOM JIaHHBIX KOHKPEKTHOTO MpO-
IrpaMMHUCTa U TePSIET YHUBEPCAIBLHOCTD (Pa3BUBAEMOCTD) €r0 UCIOIb30BaHUS

OO HanpaBieHHe B IPOrPaMMHUPOBAHUU Pa3peliaeT 3Ty Ipodiaemy.

2.4. O0BEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHHE

B OOII ucnonb3yroTcs ciemyromye 6a30BbIe paBuiIa;

- OTIpe/ieIeHNe KI1acCoB, KOTOPbIE OyIyT MCII0JIb30BaThCS;

- OTIpe/ieTICHrEe BCEX HEOOXOIMMBIX OTIeparii ISl KaKI0To Kiacca;

- obecnieueHre pacuIMpsAEeMOCTH (OTKPBITOCTH) KJIACCOB C MCIOJIb30BaHUEM IMPHUHILIMIIA HACIIe-
JIOBaHUSI.

MpsI MOXeEM ompeeNuTh 0a30Bbie (HEU3MEHsIeMbIe) CBOMCTBA JII000T0 rpaduueckoro o0bekTa.
Takoli 00BEKT UMEET BET U KOOPAWHATHI, OH MOXKET OBITh HAPUCOBaH U nepeMernéH u T.1m. C apy-
rOi CTOPOHBI, KaXIblii KOHKPETHBIA TpaguuecKkuii 0OBEKT 00JaaeT U MPUCYIIUMHU TOJIBKO €My
cnenuduyeckuMu cBoiicTBamu. Harprumep, OKpyKHOCTh HMEET Paiyc M MOXET ObITh HApUCOBaHA
TOJILKO C IOMOIIBIO MPOLIEYPHI, KOTOPast PUCYET OKPY>KHOCTb.
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Onp. 2. SI3p1K IpOTpaMMUPOBAHUS, KOTOPBIN IMO3BOJISECT BBIJCIUTH OAa30BbIC CBOMCTBA U MTOTOM
JOTIOTHUTH crierududeckue, spusercs si3bikom OOTL.

DTO pealn3yeTcs 4epe3 ChelualbHbIi MEXaHW3M, Ha3bIBAEMbI HaciienoBaHueM. OCHOBHas
Ujesl TAKOrO0 MEXaHW3Ma 3aKitouaeTcsl B cieayromeM. CHavana onpeaensroTcs: 6a30Bbie CBOWCTBA
HOBOT'O TUIIA JAHHBIX, HAIIPUMED:

struct T'pa¢uueckuri OOBEKT

{
CKPEITEIE (JIOKAJIbHEIE) KOMIIOHEHTEI:
Touka center;
He CKpPHTHE (TJofalibHble) KOMIIOHEHTHI:
MonmbMUMpyemMas npouenypa HapucoBaTsb;
npouenypa IllepemMecTUTh;
MommbmUMpyeMasa npouenypa [OBepHYTH;
IpyIue NpoLienypPH

i

Onp. 3. Monudunupyemas mpoueaypa — 3TO Takas Mpoieaypa, Kotopas B OyayIieM MOXET
ObITh M3MeHeHa (B si3pike C++ sl 3TUX LeNiel MCIob3yeTes KioveBoe cioBo Virtual). B neii-
CTBUTENILHOCTH Virtual roBopuT 0 TOM, YTO COOTBETCTBYIOIIAS MPOIEIypPa MOXKET ObITh H3MEHEHA B
OynymieM (a MokeT ObITh 1 HeT). [Tociie 3TOro Mbl MOXKEM ONPEACIUTL 0a30BBINA KO ISl MOIUDH-
LUPYEMOU MPOLEAYpPbl, HAIPUMED:

Mommupnumpyemad npouenypa HapucoBaTh

(MaccmB C KOOpPIMHaTaMy TOUeEK, pasMep MacCKuBa)

{
//pucyeT Ha sKpaHe BCe TOUKM, 3aldaHHHE B MaCCHUBE
MacCCMUB C KOOPIMHATaMM TOUYEK

}

i TOro, 4TOOBI ONPENEIUTh CHEMUPUICCKU rpaduuecKuil 0OBEKT, MbI JOJDKHBI OIMUCATh
3TOT crienupuyeckuii 00BEKT U J0OABUTH B HETO TOJBKO HOBBIE MPOLEAYPHI, PEIIAIOIIINe HOBBIE,
crienuduaeckue Ay 3Toro oobekTa, 3aaaun. Hanpumep:

struct OKpPyXHOCTbL HacjemyeTcda M3 kjacca I'papuueckuri OOBEKT

{
CKPBITHIE  (JIOKAJIbHBEIE) KOMIIOHEHTH :
Iesoe radius
He CKpBITEIE (TJ100aJibHBEIE) KOMIIOHEHTH :
MommuduUMpyeMas Ipouenypa HapucoeaTs;
MomupmumpyeMmad npouenypa [IOBEepHYTH;
Ipyrre MOOMOUMUMPYEMEE MPOLiey Pl

i

Hogerit kimacc OkpyXHOCTHh HacjeayeTcs U3 craporo kiacca ['paduyeckuii 06bekT. B coot-
BETCTBUM C IpaBuiamu, NpuHATIMA B OOII, Ki1acc OKpy’HOCTb MOKET MCHOJIb30BaTh JaHHBIE U
mporeaypsl U3 0a30BOTO Kiacca (B HameM mpuMmepe u3 kiacca ['padudecknii 00beKT), 100aBIATH
HOBBIC JIaHHBIC U TIPOIICYPHI (CM., Hampumep, AanHoe radius), a Takke (M 3TO OYEHb BaXKHO) H3Me-
HATH MPOLEAYPHI, UMerotue Ty Virtual (Moaudumpyemsle mporeaypsi).

Pa3znen 3:

KJACCBHI

3.1. OOBsBICHUE KIacca

Knacc — 3To T AaHHBIX, OmMpeaessieMblil moib3oBareieM. To, yro B C++Builder umeercs

MHOXKECTBO MPEJONPEICICHHBIX KIaCCOB, HE MPOTHBOPEYUT STOMY OIPEICICHUIO — BEAb pa3pa-
6otunku C++Builder Toxxe nonp3oBarenu C++. [loHsTHS Kiacca, CTPYKTYphl B 00ObEIUHEHUS B
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C++ noBoabHO ONMU3KH JIpyT K npyry. [loaTomMy modtu Bce, 4To OyAeT najnee TOBOPUTCS O Kiiaccax,
MPUMEHUMO TaKkKe K CTPYKTypaM U 00beTUHECHUSIM.
Kitace nomxen ObITh 00BSBIIEH 10 TOTO, KaK OYJET OOBsBIEHA XOTS OBl OJTHA TIEPEMEHHAs 3TOTO
kiacca. T.e. ki1ace He MOXKET OOBSIBISITHCS BHYTPH OOBSIBIICHUS TIEPEMEHHOM.
CunTakcuc 0OBSABICHUS Kacca CISTYOIIHM:
class <mumMsa kjacca> : <CIOMCOK KJIaCCOB — POIOUTEJNEeN>
{
public: //OOCTYyHO BCeM
<IDaHHEE, MEeTOIH, CBOMCTBa, COOBITUI>
__published
<maHHBE, CBOMCTBa>
protected: //DOCTYMNHO TOJIEKO I[NOTOMKAM
<maHHBE, METOIH, CBOMCTBA, COOHTUI>
private //OOCTYNHO TOJBEKO B KJIACCE
<IDaHHHE, MEeTOIH, CBOMCTBa, COOBITUI>
} <COMCOK NepeMeHHEIX>

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

int F(int);

i

Wmst kmacca MOXeT OBITh JFOOBIM JOMYCTUMBIM HIeHTH(UKATOpoM. MeHTnhuKkaTops! Kiac-
COB, HACJIEAYIOIIMX KilaccaM OnomoTekn komronenToB C+tBuilder, nmpuHsaTo HauMHATE ¢ CUMBOJIA
«T».

Krnacc moser HaciienoBaTh 1mojisi (OHM Ha3bIBAlOTCS JaHHBIE-JIEMEHTHI), METO/IbI (OHU Ha3bl-
BArOTCs (DYHKIIMU-DJIEMEHTHI), CBOWCTBA, COOBITHS OT JPYIMX KJIACCOB — CBOMX HPEAKOB, MOXKET
OTMEHSTh KaKHe-TO M3 3THUX 3JIEMEHTOB KJlacca WJIM BBOJWTH HOBbIC. Eciu mpeaycMmarpuBaroTcs
TaKWe KIACCHI-TIPENIKU, TO B OOBSIBICHUU KJIacca MOCIE €ro UMEHH CTaBHTCS IBOCTOUYHUE, U 3aTEM
JIaeTCsl CIHCOK poauTesieii. B mpHBeICHHOM BBINIE MpPUMEpPE MPEIyCMOTPEHO MHOXECTBEHHOE
HacienoBanue kiaaccam Classl u Class2. Eciu cpeaun Ki1accoB-TPEAKOB BCTPEUYAIOTCS KITacchl Onb-
aroTekn kommoHenToB C++Builder wnm kmaccel, Hacaeayromue UM, TO MHOYKECTBEHHOE HACIIE0-
BaHHE 3aIPEIICHO.

Ecnu oOBsiBIIsIeMblii KJTacC HE MMEET MPE/IIECTBEHHUKOB, TO CIIMCOK KJIACCOB-POJMTENCH BMe-
CT€ C IMPEIIECTBYIONMM IBOCTOYNEM Omyckaercs. Hampumep:

class MyClassl

JlocTym K 0OBSABISIEMBIM 3JIEMEHTAM Kjlacca OIpeenseTcs TeM, B KAaKOM pa3/iesie OHU 00bsIB-
aenbl. Pa3nen public (oTKpeIThI) MpeaHasHaueH i 00BABICHUN, KOTOPbIE JOCTYITHBI /IS BHEIII-
HEro MCIOJBb30BaHMs. JDTO OTKPBITHIH MHTepdeiic kinacca. Pazgen published (myOnukyemsrii) co-
JEP>KUT OTKPBITHIE CBOMCTBA, KOTOpBIE MOSBISIOTCS B IPOLECCE MPOEKTHUPOBAHUS HA CTPAHHULIE
cBoiictB MHcnekTopa OOBEKTOB U KOTOPHIE, CIE0BATEIbHO, MOIH30BATEIh MOXKET YCTaHABINBATD
B Ipoliecce MPOeKTUpoBanus. Paznen private (3akpbIThIif) CONEPKUT OOBSBICHUS MOJICH U YHK-
I[UH, UCTIOJIB3YEMBIX TOJBKO BHYTPHU JaHHOTO Kiacca. Pasmen protected (3amuiiieHHbIi) COMEPKUT
00BbsIBIICHUS], IOCTYIHBIE TOJIBKO AJISl IOTOMKOB 00BsABIsIEMOro kinacca. Kak u B ciaydae 3aKpbIThIX
AJIIEMEHTOB, MOXHO CKPBITh JE€TAJIN pealn3aliy 3alIUIIECHHbBIX IEMEHTOB OT KOHEYHOr'O MOJIb30-
Barensd. OHaKo, B OTJIMYME OT 3aKPBITHIX, 3AIMIIEHHbIE 3JIEMEHThl OCTAIOTCA JOCTYIHBI VI MPO-
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rPaMMHUCTOB, KOTOPBIE 3aXOTST MPOU3BOAUTE OT 3TOr0 Kjacca MPOU3BOIHBIE KJIACChl, IPUYEM HE Tpe-
OyeTcst, 9TOOBI TPOU3BOIHBIC KIACCHI OOBSBISUIUCH B TOM K€ MOJIYJIE.

B npuBeneHHOM BbIlIE IpUMeEpe yepe3 00BEKT JTAaHHOTO KJIacca MOXKHO MOJIYYUTh JIOCTYI TOJIBKO
K pynkumsim MyClass, SetA u GetA. Ilons FA, B, C u ¢yakuus F — 3aKkpbIThle 37IE€MEHTB. JTO
BCIIOMOTaTeNIbHbIE JaHHbIE U (DYHKIIHS, KOTOPbIE UCIONB3YIOT B CBOEH padOTe OTKPHIThIE (HYHKIIMU.
Ortxkpertas Gyskips MyClass ¢ umMeHeM, COBITaIAIOIMM ¢ HIMEHEM KJlacca, 3TO TaK Ha3bIBAEMbIH KOH-
CmMpyKmop Kiacca, KOTOPBIA JOJDKEH WHUIUANIW3UPOBATh JAHHBIE B MOMEHT CO3JIaHUSl OObEKTa
kiacca. [IpucyrcTBue KOHCTPYKTOpa B OOBSBICHUH Kilacca He obs3aTtenbHo. [Ipu oTCyTCTBUM KOH-
CTPYKTOpa HOJIb30BaTeNb TOJKEH caM IM03a00TUTHCS O 33aJaHUM HaydajbHBIX 3HAYEHUU JaHHBIM —
AJIEMEHTaM KJIacca.

[lepen nmMenaMu KitaccoB-pojuTenieii B 00BSIBICHUN Kilacca TAK)KEe MOXKET yKa3bIBaThCsl CIIELU-
¢ukarop nocryna (B npumepe public). Cmbicn 3toro crnienmdukaropa TOT ke, YTO U JJIsl HIIEMEHTOB
Ki1acca: npu HacienoBanuu public (oTkpbIToM HaceMOBaHUK) MOXKHO 00pAIAThCs Yepe3 0OBEKT JAaH-
HOT'0 KJIacca K METOJIaM M CBOWMCTBaM KJIACCOB-TIPEIKOB, NIPU HAcleA0BaHUU private monodHoe oopa-
IeHNE HEBO3MOXKHO.

[To ymomrganuio B kjaccax (B OTIMYKE OT CTPYKTYpP) Mperosaractes crenuduxarop private.
[TosTOMY MOXHO BKIIIOYaTh B 0OBSIBICHUE KJlacca JaHHbIE M (YHKIIMU, HE yKa3bIBasl crierudukaTopa
nocrymna. Bee, 9TO BKIIIOYEHO B ONMUCAHUE 0 TIEPBOTO CrIeU(UKATOPa JOCTYIIA, CYUTACTCS 3AIUIICH-
HBIM. AHAJIOTMYHO, €CJIM HEe YKa3aH creluuKaTop mnepes CMcKOM KIIACCOB-POAUTENEH, Mpeanoia-
raercs 3allUIIeHHOE HACJIe0BaHME.

OObsBIIeHUS TAaHHBIX-2JIEMEHTOB (II0JIEH) BBITTSIAT TaK K€, KaK OOBSBICHHS MEPEMEHHBIX
WA OOBSIBIICHUS TIOJICH B CTPYKTYypax:

<tun> <uUMeHa IOoJIeun>;

B 00bsiBIeHMH KJlacca IMOJIs 3ampelacTcs HHAMUATU3UPOBaTh. JIsi MHUIMATU3auy TaHHBIX
CITy’KaT KOHCTPYKTOPBI, O KOTOPBIX YK€ YIIOMUHAIIOCh.

OObsiBrieHUs1 (QYHKIUI-2JIEMEHTOB B TIPOCTEHINIEM Cllydae HE OTIMYAIOTCA OT OOBIYHBIX OOBSIB-
JeHUN QYHKIIHA.

[Tocne Toro, kak 0OBsIBIIEH KJIacc, MOXKHO CO3/1aBaTh OOBEKTHI 3TOT0 Kiacca. Eciu Bam kiace He
HacneayeT Kiaccam Oubmnorekn kommonentoB C++Builder, To 06bekT kimacca co3maercst Kak Jrobast
nepeMeHHas Apyroro TUIMa NpocThIM 00bsBIeHHEM. Hanpumep, oneparop

MyClass MC, MC10[10], *Pmc;

co3naer 00bekT MC 00bsiBieHHOrO Bhlle kiacca MyClass, maccuB MC10 u3 ecsiti 00bEeKTOB
JAHHOTO KJjlacca U yka3areiab PMC Ha 00beKT 3TOro Kiacca.

B MOMeHT co3nanus 00BEKTa Kilacca, MMEIOLETr0 KOHCTPYKTOP, MOKHO MHUIMAIN3UPOBATH €I0
JTaHHBIE, IEpeUrciIss B CKOOKax rocjie MMeHH 00beKTa 3HaueHust JaHHbIX. Hanpumep, onepaTop

MyClass MC(3);

He TOJIBKO co3aaeT 00bekT MC, HO 1 3amaet ero oo FA 3Hauenue 3. Ecii aToro He caenarh, TO
B MOMEHT CO3/1aHUsI 00bEKTa TOJIE MOJYUYUT 3HAUEHHE 110 YMOJIUAHHIO, YKa3aHHOE B COJIEpIKaIleMcs
B 00BSIBJICHUH KJIacca MPOTOTUIIE KOHCTPYKTOpA.

Co3naHne NepeMEeHHBIX, HUCMOJB3YIOIUX KJIAcC, MOXXHO COBMECTHTH C OOBSIBICHHEM CaMOTO
KJjlacca, pa3Melias uX CIMCOK MEX]y 3aKpbIBarolled Kiacc (UIypHOW CKOOKOM M 3aBepluiarolieit
TOYKOM c 3ansTor. Hanmpumep:

class MyClass : public Classl, Class?2

} MC, MC10[10], *Pmc;

Ecnu cozmaeTrcst AMHaMUYeCKH pa3MellaeMblii 00bEKT Kiacca, TO 3TO JelaeTcs omnepanuen
new. Hanpumep:

MyClass *PMC

7017}

MyClass *PMC1 new MyClass (3);

OTu omepaTropbl CO3JAIOT TIAe-TO B JTUHAMUYECKH paclpeienseMoil o0JacTH MaMsiTH caMu
00BEKTHI U CO3JAI0T yKa3aTenu Ha HuX — nepeMennsie PMC u PMC1.

Coznanue 00bEKTOB Ki1acca IPOCTHIM 0OBABIEHUEM IIEPEMEHHBIX BO3MOKHO TOJIBKO B cllydae,
€CIIM Cpelu IMPEIKOB BaIllero Kiacca HeT KiaccoB OuOamoTeku kommoneHtoB C++Builder. Ecnu
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K€ TaKue MPEeAKH €CTh, TO CO3JJaHHe yKa3aTels Ha 00BEKT 3TOro Kjlacca BO3MOXKHO TOJIBKO oIepa-
nueit new. Hampumep, eciau kiaacc oObsABIEH Tak:
class MyClass2 : public TObject

TO CO3/IaHUE yKa3aTels Ha 00BEKT 3TOTO KJIAcCa MOKET OCYIIECTBISITHCS ONIEPATOPOM
MyClass?2 *P2 = new MyClass?2;

3.2. OyKIUu-371eMEHTHI, IPY’KECTBEHHbIE () YHKIIMU, KOHCTAaHTHBIE (QYHKIIUU

[Tons gaHHBIX, UCXOA U3 MPHUHITUIIA HHKATICYJISIIIUN, BCETIa TOJDKHBI OBITh 3aIlIUIIEHBI OT He-
CaHKIIMOHUPOBAHHOTO JaocTyna. JocTyn K HUM, Kak IPaBUJIO, JOJDKEH OCYIIECTBISITHCS TOJIBKO
yepe3 GyHKIUH, BKIFOYAIOITUE METO/IbI YTCHUS U 3aIUCH ToJIeH. B 3TUX QyHKIUAX IOTKHA OCY-
HICCTBIIATHCS MPOBEPKA JAHHBIX, YTOOBI HE 3alHCaTh CIIYYallHO B IOJISI HEBEPHBIC JAHHBIC WU
YTOOBI HE IOMYCTUTh UX HEBEPHON TPAKTOBKH.

[TosToMy maHHBIE BCETr/a Ie/Ieco00pa3Ho OOBABIATH B pasjeie private — 3akpeIToM pasjiese
Ki1acca. B pemkux ciydasx MX MOXKHO TMOMemiath B protected — sammieHHOM pasfienie Kiacca,
9TOOBI BO3MOKHBIC TOTOMKH JAHHOTO KJIacca HMENIA K HAM JOCTYII.

Xopowuin cTunb NporpaMMuMpoBaHuUA

Kak mpaBuiio, nenaiite qaHHbBIE-3IEMEHTHI KJlacca 3alllMIeHHBIMH, CHa0Xas UX Mpu HE0OXOo-
JUMOCTH OTKPBITBIMH (PYHKIUSMU YTeHUsS U 3anucu OyHKIUU 3aIUCU TO3BOJISAT BaM IPOBEPATH
3amUChIBacMbIe JAHHBIC M O00CCIICUNBATh TEM CaMbIM HEMPOTUBOPEYHMBOCTH JNAHHBIX. A (QyHKIHH
YTEHUS MO3BOJIAT BaM HE IMEPENUChIBATh IPOrpaMMy, AaKe€ €CJIM Bbl PELIUIN U3MEHUTh YTO-TO B
THUIIE, CTIOCO0aX XpaHEHUs U pa3MEIICHUS TaHHBIX B KJlacce

[IpuBenem npumep. IlycTs kilacc umeet ciaeaypoiiee 00bsIBICHUE:

class MyClass

{

public:
void SetA(int)
int GetA (void)
private:
int FA;
double B, C;

// QYHKIMSE 3ammucu
// OYHKIMS YTEHMUI

}i

Peanuzanus GyHKIUN 3aMUCH U YTEHUS MOXKET UMETh BU:

void MyClass :: SetA(int Value)

{

if (...) // MpoBepKa KOPPEKTHOCTM IaHHEIX
FA = Value;

}

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

B nannom cnmywyae GpyHKIMsI 94TEHHs] MPOCTO BO3BPAIACT 3HAUYEHHUE TOJIS, HO B 0OJI€€ CIIOKHBIX
KJIaccax MOXET MOTpeOOBaThCs Kakas-TO IMpelBapHuTelbHas o0paboTka maHHbIX. OOpaTuTe BHUMA-
HHUE, YTO BCE OMHCAHHS (PYHKIHMI-2JIEMEHTOB COJIEPKAT CCBHUJIKY Ha KJACC C MOMOIIBI0 ONEpaIuu
pasperieHus o0aacTu aeicteus (5:).

B npuBenenHoM npumepe 0ObSBICHUE KIacca COACPKHUT TOJIBKO MPOTOTHUIHI (DYHKIINMN, a UX pe-
ann3alus BIHECEHA U3 OmucaHus kiacca. [ mpocThix GyHKIMN peann3anus MOXKET ObITh pa3me-
IIeHa HEeTIOCPEICTBEHHO B 00BsBIICHNH Kilacca. Hampumep:

class MyClass

{

public:
MyClass (int = 0);
void SetA (int Value); {FA = Value;}; // o¢yHKIMS
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zanmucu
int GetA (void); {return FA;}; // oyHKIMS
UTeHIA
private:
int FA;
double B, C;

}i

@DyHKIMH, OMHUCAHNE KOTOPBIX COAEPIKUTCS HETTOCPEACTBEHHO B OOBSIBICHUH KJlacca, B ICHCTBU-
TEILHOCTH SIBJISIFOTCS BCTparBaeMbIMK (yHKIHsiME inline.

Beenenue onucanus GpyHKIuil B 00BABICHUE Kacca — 3TO IUIOXOH CTHIIb MPOTrPaMMUPOBAHUS:
cienyer n30eraTb CMEIIEHHUs] OTKPBITOr0 MHTepdelica Kiacca, CoAep)Kallerocss B ero oObsIBICHUU, U
peanuzanuu Kinacca. Eciii y)x BBl XOTUTE pealin30BaTh BCTparBaeMble (DYHKIIUH, TO JTyqIle TOMECTUTD
B 00BSIBJICHHH KJIacCa X MPOTOTHII co crermdukaropom inline:

inline wvoid SetA (int); // OVHKIMA 3amlmciu

U OTJIENIbHO JIaTh peanm3armio GyHkimu. [Ipu sTom B peanmmzanuu cnempdukarop inline we yka-
3bIBAETCA.

OOBsBICHHS KIIACCOB CJIEIYET pa3MellaTh B 3aroJIOBOYHOM (hailie MOIyJis, a pean3anuio
(GyHKIMK-3JIEMEHTOB B OTAEIBHOM (aitsie peanuzanuu. [Ipu 5ToM B 0OBSIBICHUH KiIacca JTOJKHBI
COJIepKaThCsl TOMBKO MPOTOTUIBI (PYHKIMI. DTO clieayeT U3 MpHUHIMIA CKPBITUS HHDOpPMAIIU —
OJIHOTO M3 OCHOBHBIX B OOBEKTHO-OPHEHTHPOBAHHOM NPOTpaMMHUpPOBaHHMH. Takas opraHU3anus
porpamMmbl 00ecrieunBaeT HE3aBUCUMOCTh BCEX MOYJIEH, UCIOB3YIONMIMX 3aroJIOBOYHbIN (aiin ¢
00BsIBJICHUEM KJIacca, OT KaKUX-TO M3MEHEHHUH B peann3anuu (pyHKIHi-3IeMEHTOB Kiiacca.

OYHKIUU-3IEMEHTHI Klacca UMEIOT JOCTYI K JIObIM IpyruM (YHKIHSIM-3JIEMEHTaM U K JIt0-
OBIM TaHHBIM-3JIEMEHTaM, KaK OTKPBITHIM, TaK U 3aKpHITBIM. KIMEeHTHI Kinacca (Kakue-To BHEITHHE
byukimy, padortaromme ¢ 00beKTaMH JaHHOTO KJIacca) UMEIOT JOCTYI TOJIBKO K OTKPBITHIM (PYHKITH-
SM-3JIEMEHTaM M JaHHBIM-3JIeMeHTaM. HO B HEKOTOPBIX CITydasx >KeNaTeIbHO O0ECIeunTh JOCTYII K
3aKPBITHIM DIIEMEHTaM ISl PYHKIHIA, HE SIBISIOMIMXCS 3JIEMEHTaMHU JaHHOTO Kjlacca. DTO MOXHO cJie-
Jath, 0OBSIBUB COOTBETCTBYIOIIYIO (DYHKIMIO KaK Opyea Kiacca ¢ ToMoIpio crenudukarmu friend.
Hampumep, eciau B 00bsBICHHE Ki1acca BKIIIOYUTH ONEPaTOp

friend wvoid IncFA (MyClass *);

To QyHkuus INCFA, He ABIAACH AIEMEHTOM JAaHHOTO KJlacca, MOJIy4aeT JIOCTYI K €ro 3aKpbl-
ThIM 351eMeHTaM. Hanpumep, ¢pynkius INCFA mosxeT ObITh OlucaHa I/1e-TO B MporpamMme Cleny-
IOIHUM 00pa3oM:

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

JIpy>)KECTBEHHBIMH MOTYT OBITh HE TOJBKO ()YHKIIMH, HO W IieNible Kiacchl. Hampumep, BBI
MOJKET€ TIOMECTUTH B 0OBSBIEHHE CBOETO KJIacca ONepaTop

friend Classl;

u Bce (yHKImu-371eMenThl Kinacca Classl momydaT HOCTYN K 3aKPBITBIM 3JIEMEHTaM Balllero
KJ1acca.

WHoraa mporpaMMHUCT MOXKET 3aXOTEeTh CO37aTh OOBEKT Balllero Kjacca Kak KOHCTaHTHBIN ¢
nomotisio crienudukaropa const. Hampumep:

const Classl MC1 (3);

Ecmu mpu 5TOM Bamr Kiacc CONEP>KUT HE TONBKO (YHKIIMH YTEHUS, HO W 3aIMCH JaHHBIX, TO
peakiMs Ha TakoW orepaTop, BBEJEHHBIH MOJIb30BATEIEM, 3aBUCUT OT BEPCUH U HACTPOUKU KOM-
msaTopa. KoMmuistop MoxeT BbIaTh cOOOIIeHHe 00 OMMOKE M OTKa3aThCs OT KOMITWIISIIHHA, a
MOKET TPOCTO BBLAATH MPEAYNPEKICHHE W IPOUTHOPUPOBATH CIEUU(UKATOP I0JIH30BATEISA
const. Ecau e Bain kiacc COAEPKUT TOJIBKO (PYHKIIMM YTEHHS, TO BCE JIOJDKHO OBl OBITH HOD-
ManbHO. HO KOMIMIIATOp MOAOHAET K 3TOMY YUCTO (JOpMaNbHO M BCE PAaBHO BBIAACT MpeayIpe-
KIIEHHUE, a MOXKET M OTKa3aThCsl KOMITMIMPOBATH IPOTPaMMY.

Yto06s! n30€KaTh 3TOT0, MOKHO OOBSABUTH (PYHKIIMU YTEHUS KaK KOHCTaHTHBIE. J{J1s 3TOro U
B MIPOTOTHUIIE, M B PEaJU3aIlMH TOCIIE 3aKPBIBAIOIIEH CIMCOK MapaMeTpOB KPYIJIOH CKOOKH HAo
Hanucarhb crneurdukarop const. Hanmpumep, BbI MOXKeTe BKIIOUUTH B 00BSBICHUE Kilacca omepa-
TOp

int GetA(void) const;

a peanu3anuio 3Toi GyHKIMH 0POPMUTH KakK:
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int MyClass :: CetA(viod) const {return FA;}

Torna HenmpusATHBIC 3aMEYaHUS KOMITUIIATOPA O KOHCTAHTHBIX 00BEKTaX MCUE3HYT.

Xopowun cTunb NporpaMmmMupoBaHus

Ecnu nmpeanonaraercs, 4To oOBEKT Balllero Kiacca MOXKET ObITh OOBSBICH KOHCTAaHTHBIM,
cHaOkaiiTe Bce (DyHKIIMU-2JIEMEHTHI KJ1acca, peHa3HaYeHHBIC [Tl YTCHHSI TAHHBIX, CIIeNU(UKATO-
pamu const.

Pa3zpen 4:
BA30OBBIE INPUHIAIIBI OBBEKTHO-OPUEHTUPOBAHHOI'O
IMPOI'PAMMMUPOBAHUS

B ocnoBy OOII moyiokeHbl CIeayIOIINe MPUHIIMITB: adCTparupoBaHKe, OTPAaHHYEHUE JOCTYIIA,
MOJTyJIbHOCTD, HEPAPXUIHOCTD, TUITU3AIHS, TAPAIIICIIU3M, YCTOMYUBOCTb.

4.1. AGcTparupoBanue

Onp. 1. AGcTparupoBaHue — IPOIECC BBIACICHUS a0CTPaKIIUi B IPEIMETHON 001acTH 3a/1a4H.

Onp. 2. AbcTpakiius — COBOKYITHOCTb CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa, KOTOPHIE OT-
JUYAIOT €T0 OT BCEX APYTUX BHJIOB OOBEKTOB H, TAKMM 00pa3oM, YETKO OMPEIEISIOT OCOOCHHOCTH
JTAHHOTO 00BEKTa C TOYKHU 3PCHUS TaTbHEUIIET0 PACCMOTPEHHUS U aHAIIH3A.

B cootBercTBHM ¢ ompeseiieHHeM MpUMEHseMas aOCTpakIus PeaJbHOro MpeaMeTa CyIile-
CTBCHHO 3aBHUCHUT OT PEIIaeMOM 3aJ]aui: B OJJTHOM cJlydae Hac OyJeT MHTepecoBaTh (hopMma mpeame-
Ta, B APYrOM — BeC, B TpeTheM — Marepualibl. COBpEeMEHHBI YPOBEHb aOCTPaKIIUU MPEIoJIaract
00BbEIMHEHNE BCEX CBOWCTB aOCTpaKIMU (KaK KACAFOIIUXCS COCTOSIHUS aHAU3UPYEMOTo O0BEKTa,
TaK W ONPEICISIFONINX €r0 MOBEJICHNE) B SANHYIO MPOTPAMMHYIO SIUHUIY — HEKUH aOCTPaKTHBIH
THI (KJ1ace).

4.2. OrpaHuydeHue 10CTyma

Onp. 3. OrpaHuyueHue JOCTYIa — COKPBITHE OTAEIBHBIX 3JIEMEHTOB peaiu3alui aOCTPaKIUH,
HE3aTParuBalOIIMX CYIIECTBEHHBIX XapaKTEPUCTHK €€ IIEJI0T0.

HeoOxonuMocTh orpaHudeHus JOCTyNa MpeAarnoiaraeT pasrpaHiueHue JAByX yacTeil B onuca-
HUU a0CTpaKINK:

- nHTepPeiic — COBOKYIMHOCTh JOCTYIHBIX U3BHE AJIEMEHTOB pean3aluy abcTpakuu (OCHOB-
HBIE XapaKTEPUCTUKU COCTOSIHUS U TTOBEACHHUS);

- peayn3anys — COBOKYMTHOCTb HEJOCTYITHBIX U3BHE AJIEMEHTOB aOCTpaKIMH (BHYTPEHHSS Op-
raHu3amus abCTPaKIuu ¥ MEXaHU3MbI pealli3aluy e€ TOBECHUS).

Orpannuenue noctymna B OOII mo3BonsieT pa3paboTUnKy:

- BBITIOJTHITH KOHCTPYHPOBAHUE CUCTEMBI MTOAITAITHO, HE OTBJIEKAsICh HA OCOOEHHOCTH pealin3a-
IIUU UCTIOIb3yEeMbIX a0CTpaKIINA;

- JIETKO MOJU(DUIIUPOBATH peaTH3aIUI0 OTACTbHBIX 00BEKTOB, YTO B MPABUIHLHO OPTaHU30BaH-
HOM crcTeme He MOTpedyeT U3MEHEHUS IPYTruX 0ObEKTOB.

Onp. 4. HKancyasust — 3To coyeTaHue 0ObeAMHEHUSI BCEX CBOMCTB IpenMeTa (COCTaBIIsIO-
[IMX €r0 COCTOSHUS U MOBEACHUS) B €IMHYIO a0CTPAKIMIO U OTPaHUYEHUs OCTYIA K peanu3aluu
ATUX CBOKCTB.

4.3. MonynbHOCTB
Onp. 5. MoaynbHOCTh — PUHIAI pa3pabOTKUA MPOTPAMMHON CHCTEMBI, TTPEOJIAraloni pe-

anu3aluio e€ B BUAE OTIAEIbHBIX YacTel (Moayiei).
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[Ipyu BBIMOTHEHUH AEKOMITO3UILIMU CHCTEMBl Ha MOJYJIHU JKEIaTebHO OOBEAUHSTH JIOTMYECKU
CBSI3aHHBIE YAaCTH, IO BO3MOXKHOCTH 00€CIeunBasi COKpaIIeHNe KOJINYECTBA BHEIIHUX CBSI3EH MEX-
oy monynsMu. [lpuHnun yHacinegoBaH OT MOJYJIBHOTO MPOrPaMMHPOBAHMUS, CIIEOBAHUE €MY
YIPOIIAET NIPOEKTUPOBAHNE U OTIAJKY IPOTPaMMBI.

4.4, Uepapxus

Onp. 6. Viepapxus — paHyKUpOBaHHAS WM YIIOPSIOYEHHAsI CHCTEMa a0CTPAKIIUA.

B OOII ucnonp3yrorcs ABa BUAA UEPAPXUU:

- uepapxus “yenoe/yacms” — MOKA3bIBAET, YTO HEKOTOPHIE a0CTPAKIIMK BKIIOYEHBI B paccMat-
pUBaeMyr0 abCTpaKLMIO Kak €€ 4acTH, HallpUMeEp, JIaMIla COCTOUT U3 LJOKOJISl, HUTU HaKaJIUBaHUA U
KOJIOBI. DTOT BapuaHT UEpapPXUU UCIIONIB3YETCs B Mpoliecce pa30MeHHs] CUCTEMbI Ha Pa3HBIX dTamax
NPOCKTHPOBAHUS (HA JJOTMYECKOM YPOBHE — MIPH JEKOMITO3UIIMH MTPEIMETHOM 007acTH Ha OOBEKTHI,
Ha (PU3MYECKOM YpOBHE — MPH ACKOMIIO3ULIUY CUCTEMbI HA MOJYJU U BBIJCIICHUU OTAEIbHBIX MPO-
LIECCOB B MYJIBTUIIPOLIECCHOM CHUCTEME);

- Hepapxus “oOuiee/dacTHOe” — MOKA3bIBAET, YTO HEKOTOpasi aOCTpaKLUs SBIISAETCS YaCTHBIM
ciIy4aeM apyrout abcTpakiuu, Hampumep, “o0eIeHHBIN CTOJI — KOHKPETHBIA BUJI CTOJIA”, @ “‘CTOJIBI —
KOHKpeTHBIN B MeOenu”. Vcnonb3yercs mpu pa3paboTKe CTPYKTYPHI KIacCOB, KOT/Ia CIIOKHBIE
KJIACCHI CTPOSITCA Ha 0a3e OoJiee MPOCTHIX MyTEM J00ABICHHS K HIM HOBBIX XapaKTEPUCTHK.

4.5. Tunmsauus

Onp. 7. Tunuzanus — orpaHu4YeHre, HaKJIaJbIBAeMOe Ha CBOMCTBA OOBEKTOB U MPEMATCTBYIO-
e B3aMMO3aMCHICMOCTH abCTPaKIUi Pa3IMIHBIX THUIIOB (MU CHIILHO CY)KAIOIee BO3MOXKHOCTh
TaKOM 3aMEHBI).

B s3p1kax ¢ sKECTKOM TUMU3AIMEN I KaXX0ro MpOrpaMMHOro o0bekTa (EpeMEeHHOM, MoI-
MPOrpaMMbl) OOBSABISETCS TUI, KOTOPBII OMpeneNnsieT MHOXKECTBO Omepaldii HaJl COOTBETCTBYIO-
UM TPOTPaMMHBIM 00BEKTOM. SI3bIKM TIporpamMmupoBaHusi Ha ocHOBe C MMEIOT CpPEeIHIO CTe-
ME€Hb TUIN3AI1H.

Hcnonws3oBanue MpUHIINAIIA TUTTA3AIUN 00€CTIEUNBACT:

- paHee OOHapy>Ke€HHE OIIMOOK, CBSA3aHHBIX C HEAOMYCTUMBIMH OTEpaIlUsIMU HaJ MPOTrPaMM-
HBIMU O0BEKTaMM (OIIMOKM OOHAPYKMBAIOTCA HA ATare KOMITWIALMKA MPOTPaMMBI TIPH MPOBEPKE
JOTTYCTUMOCTH BBITIOJTHEHUS JAHHOW OTepaliiy HaJl MPOrpaMMHBIM 00BEKTOM);

- YIIPOIIIEHUE TOKYMEHTUPOBAHUS;

- BO3MOXHOCTb TeHepaluu 0osee 3pGeKTHBHOTO KO/Ia.

4.6. [Napannennsm

Onp. 8 Tlapannennsm — CBONCTBO HECKOIBKHUX aOCTPAKITUH OTHOBPEMEHHO HAXOJUTHCS B aK-
TUBHOM COCTOSIHMH, T.€. BBIIOJIHATH HEKOTOPBIE ONEPALIUU.

CymecTByeT 1eNnblil paa 3a1ad, pelieHre KOTOPHIX TpeOyeT OJHOBPEMEHHOIO BBITIOJHEHUS
HEKOTOPBIX IocienoBarenpHocTel aerctBuil. K Takum 3amadam, HanpuMep, OTHOCATCS 3a/1a4yl aB-
TOMAaTUYECKOTO YIPABJIEHUS HECKOJIBKUMHU MPOLIECCAMHU.

4.7. YCcTONYUBOCTH

Onp. 9. YCTONUMBOCTD — CBOMCTBO a0CTpaKIMK CYHIECTBOBAaTh BO BPEMEHH HE3aBHCHUMO OT
npoiiecca, MOPOJUBIIErO JaHHBIN MPOrPaMMHBIN 00BEKT, H/UIH B MPOCTPAHCTBE, MEPEMENIasCh U3
aJIPECHOTO MPOCTPAHCTBA, B KOTOPOM OH OBLIT CO3/IaH.

Paznnuarot:
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- BPEMEHHbIE OOBEKTBI, XpaHAILINE IPOMEKYTOUHBIE pE3yJIbTaTbl HEKOTOPHIX JEHCTBHI,
HalpuMep, BbIYUCIICHUN;

- JIOKaJIbHbIe 00BEKTHI, CYIIECTBYIOLNE BHYTPU MOANIPOrpaMM, BPEMsI )KU3HU KOTOPBIX HUCUHUC-
JI€TCS OT BBI30BA IOAIIPOTPAMMBI 10 €€ 3aBEPILICHHUS;

- ri1o0anbHble 00BEKTHI, CYIIECTBYIOLIME TOKA IPOrpaMMa 3arpy’keHa B 1aMsTh;

- COXpaHsieMble 00BEKTHI, JaHHBIE KOTOPBIX XpaHATCS B (paiiax BHEUIHEH MaMsITH MEXIY ce-
aHcaMu paboThl IPOTrPaMMBl.

4.8. Nepapxus KJ1accoB

[Ipu moctpoeHNH OOBEKTHO-OPHEHTHPOBAHHOM MPOrpaMMbl pPacCMaTPHUBAETCS HEKOTOpas
uepapxus kinaccoB. Yacto, Hanpumep, B ObjectWindows, Bbl MokeTe paccMarpuBaTh HEKOTOPYIO
0a30ByI0 MEpapXUI0 KJIAcCOB WM OMONMMOTEKY. BUONMMOTEKH CO3/1aI0TCS OMBITHBIMH MPOrPaMMHU-
ctamu. [IpeamnonoxkuMm, nMeeTcss HEKOTopas uepapxusi OMOIMOTEUYHBIX KiaccoB. B aToM ciyuae
MOYHO:

- OIpeNeNuTh 00BEKT AJIs 3aJaHHOTO KJIacca;

- IOCTPOUTH HOBBIN KJIACC, HACIIEAYS €T0 U3 CYIIECTBYIOIIETO KiIacca;

- U3MEHUTH MOBEJCHIE HOBOTO Kjacca (M3MEHUTH ero (YHKIUU WK J0OaBUTh HOBBIE (DYHK-
LUN).

Korna BbI cTporTe HOBBIH KJlacc, HACJIEays €ro U3 CYIIECTBYIOIIETO KJIacca, MOXKHO:

- 100aBHUTH B HOBBIH KJIACC HOBBIE KOMIIOHEHTHI-/IaHHBIC;

- 100aBUThH B HOBBIN KJIACC HOBbIE KOMIIOHEHTHI-()YHKIUH;

- 3aMEHUTH B HOBOM KJIACCE HACJIEyeMbIEe U3 CTAPOT0 KiIacca KOMITIOHEHTHI-()yHKIIHH.

[Ipu ucnonb30BaHUU MPUHILIUIIOB MHOXKECTBEHHOTO HACJIEJIOBAHMS IIPUMEHSETCS CIeayIoas
MOJIeJIb: peOEHOK (HacIeyeMblil WIM HOBBIN KJIACC) UMEET MHOTO POAUTENEeH (MHOTO CTaphIX KJlac-
COB, U3 KOTOPBIX 00pa3yeTcsi HOBbIH Kiacc). B aTom ciydyae HOBBIN Kiacc OyJeT HaciIen0BaTh MO-
BEJICHWE MHOTHX CTapbIX KJIACCOB M Jajiee MOXHO ONPENEITHTh 00BEKT, HMEIONINI KOMOMHHPOBAH-
HOE (CMeIlIaHHOE) MTOBE/ICHHUE.

Ompenenum 6osiee ToUHO, 4To MoHUMaeTcs moa OOIN.

Onp. 10. OOII — 310 MeTOA NMOCTPOECHUS IPOrPaMM B BHJIE MHOXKECTBA B3aUMOJIEHCTBYIOIINX
00BEKTOB, CTPYKTYpa U TOBEACHNUE KOTOPHIX OMHCAaHBI COOTBETCTBYIOMIMMHU KIJIACCAMH, U BCE ITH
KJIACChI SIBJISTIOTCSI KOMIIOHEHTaMU UEPapXUH KJIACCOB, BHIPAXKAIOIEH OTHOLICHUS HACIeI0BaHUSL.

DTO ompeneneHrne MOXHO pa3eluTh Ha HECKOJBbKO YacTeil. ba3oBbIM aOCTpaKTHBIM THUIIOM
00BEKTHO-OPUEHTHUPOBAHHOM MporpamMmsl siBisgercst kinacc. COBOKYIHOCTb KJIacCOB MOXKHO OIUCATh
B BUJIE TAKOW UEPAPXUUECKON CTPYKTYPBI, YTO:

- ecnu kiace D HacnenyeT cTpyKTypy M HOBEJEHHE Kiac-
B Basoprii knace ca B (puc. 4.1), To xmacc B Ha3wiBaeTcs 6a30BbIM, a kitacc D —
NPOU3BOIHBIM. B mepapxuueckoil cTpykType Takoe OTHOIIEe-
HUE HACJIeIOBAaHUS U300paKaeTCsl CTPEITKOU, HAYIIeH OT Kiiac-
D Mpomsonsati Krace ° D k xmaccy B. B nureparype MOXHO BCTPETUTH pPa3HbIC
Ha3BaHuA kimaccoB B m D. Tak, kmacc B Ha3piBaroT 0a30BBIM
Prc. 4.1. Ornomerme racaeLoBarms (base), cynepkiaccom (superclass), poautenem (parent),
npeamiecTBeHHUKoM (predecessor). Kiacc D HaspiBatot: mpou3BoabM (derive), moakinaccom (Sub-
class), pe6énxom (child), moromkom (descendant);

- OHA BBIpAKACT HEPAPXUIHOE YIOPSAOUCHUE, KOTOPOE CETO/IHS SBISIETCS OJHUM W3 Haubosee
3P PEKTUBHBIX CPEJCTB MOCTPOSHHS CIOKHBIX TPOTPAMM.

OOBbeKTHO-OpUEHTHPOBAHHAS POrpaMMa COCTOUT U3 00BEKTOB, KOTOPHIE:

- onuceiBatoTca B Bune CLASS; OBJECT;, rne CLASS; cooTBeTcTBYeT OAHOW U3 BEpIIMH
nepapxudeckoit ctpykTypsl (puc. 4.2), OBJECT; — 310 neficTBUTENbHBIH (HE aOCTPaKTHBII) KOM-
MOHEHT MPOrPaMMBbI, peaibHO CYIIECTBYIOIUI BO BPEMEHH U B IPOCTPAHCTBE;
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P - B3aUMOJCHUCTBYIOT JIpYyr C Jpy-
62308 KIACC ™ TOM 4epe3 COOOIICHHUS.

I[Ipu  pa3paboTke  0OBEKTHO-
OPUEHTHUPOBAHHBIX MPOTPaMM  YaCTO
UCIIONB3YIOTCS OUOIMOTEKH KIIACCOB.
bubnmoreka MOXET paccMaTpUBaThCs
Kak 3a1aHHas 0a30Bas mepapxuyeckas
crpykrypa (rpad). Hns KOHKpeTHOMH
IpOrpamMMbl, HCIONB3YyIOLIeH OubIno-
TEKY, Mbl BbIOMPAaEM HEKOTOpYIO MOJ-
CTPYKTYpY (moarpad) 3toit 6ubanoTe-
KH W MOXEM pacHIMpsATh OTy IMOJ-
npowasoanzat | { nponseomssi e CTPYKTYpY, HCHOJb3YySl  NPUHIUIIBI
HacnegoBaHusi. OKOHYATENBHO TMONY-
YeHHasl TMOACTPYKTypa U SIBISETCA
uepapxueil KJIaccoB JUIS Haled Impo-

Gazonpil GazoBsti
R 2 N

MEpacToe {Re MHONCCTBCHHOE) HACIGNOBAHHE  MHONECTBCHIOE HacHcAoBanue TpaMMBblI.
Puc. 4.2. [Ipumep nepapxudeckoil CTpyKTypbl OnQ. 11. SI3BIK pOrpaMMHpPOBa-

HUS SIBJIIETCSI 0O BbEKTHO-OPHUEHTUPOBAHHBIM, €CIIH:

- OH MOJAECP)KUBACT aOCTPAKTHBIEC TUIIBI TAHHBIX, KOTOPBIMH SIBISIOTCS OOBEKTHI C OTMpeaeaEH-
HbIMU UHTepdeiicamMu (CpeacTBaMu B3aMMOJIECHCTBHS C BHEIIHEH Cpefoit) U CKPBITHIM BHYTPEHHUM
COCTOSTHUEM;

- 00BEKTHI UMEIOT CBA3aHHBIE C HUMU THUIIBI (T.€. KJIACCHI);

- IO/1/IEP>)KUBAIOTCSI MEXAHU3MbI HACJIEI0BAHUS KJIACCOB.

SI3BIK He sABJsETCA 0OBEKTHO-OPUEHTHPOBAHHBIM, €CIIM OH HE MOJIEP)KUBACT HACIEI0BaHUE U
noIUMOpPH3M;

IIpu pazpaboTke 00BEKTHO-OPUEHTHPOBAHHOM MPOrpaMMBbl Pa3IMYalOT 3Talbl aHAIKU3a U MIPO-
EKTUPOBAHHUS.

Onp. 12. O6beKTHO-OPUEHTUPOBAHHBII aHAJIN3 — 3TO METOJ] IPOBEPKU TPeOOBAHUMN, IPEIbsB-
JSIEMBIX K IpOrpaMMe C MO3ULUN KJIaCCOB U OOBEKTOB.

Onp. 13. O6BEKTHO-OPUEHTUPOBAHHOE MPOEKTUPOBAHUE — 3TO METOJI, OCHOBAHHBIM Ha 00b-
€KTHO-OPMEHTHPOBAHHOMN JIEKOMIIO3UIUH, OTpaXkarolleld pa3inyHble YPOBHU (MOJEIH) MpPE/CTaB-
JIEHUS IPOTPaMMBI.

Taxumu ypoBHSIMH (MOJIETSIMH) SBIISIOTCS:

- JJOTMYECKUH (CTPYKTYPBI KJIACCOB U OOBEKTOB);

- (puzmyecKuil, BEIpAXKAIOUINI apXUTEKTYPbl MOJIYJIEN U MPOIIECCOB;

- CTaTUYECKUII;

- TUHAMUYECKHUH.

Pa3znen 5:
BA3OBBIE KOHCTPYKIIMUA OBBEKTHO-OPUEHTUPOBAHHBLIX TPOTPAMM

Jlekiusi MPOBOJUTCS B MHTEPAKTUBHOMN (popMe ¢ pa30opoM KOHKPETHBIX cUTyanui (2 4ac.)
5.1. OOBEKTHI U KIIAaCChl

bazoBeiMu cTpouTEenbHBIMU OJIOKaMH OOBEKTHO-OPUEHTHPOBAHHON MPOTPAMMBI  SIBIISTFOTCS
00BeKkTHI U Kiacchl. Ha puc. 5.1 moka3aHbl B3aMMOOTHOIIIEHUSI MEXy 00beKkTaMu U KitaccoMm. Ko-
ra Mbl OOBSBIISIEM KJIACC, HAIIPUMED,

class my class { }i

™Mbl BBoauM HOBBIM AT/I. Koraa mMbl onuceiBaeM 0OBEKTHI, HAITPUMED !

my class obl,.., obn;
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XOTHM BBIICIHTH NaMsITh, CTPYKTypa KOTOPO# COOTBETCTBYET ONHMCAHUIO Kilacca, U, BO3MOXK-
HO, BBITIOJIHUTh WHUIMAIM3AIINIO, T.€. IPUCBOUTH ONPEICIEHHbBIC 3HAUCHUSI KOMIIOHEHTaM-TaHHbIM
o0bekTa. Ha puc. 5.1 moka3aHo, 4T0 KOMIIOHEHTHI-IaHHBIC KJIACCA MMEIOT HEOIPEIeIEHHBIC 3HAYe-
HUs (3TO0 oTMedeHO 3HakoM ““?”). Korma omuceiBaeTcs OOBEKT, TO MOXHO IMPHCBOUTH 3HAYCHUS
KOMITOHEHTaM-/IaHHbIM. KOMITOHEHT-JaHHOE MOXET OBITh KaKk NIEPEMEHHOM, TaK U yKa3areneM. Bo
BTOPOM Clly4ae B IPOLIECCEe MHUIMAIN3AIMA MOKHO TUHAMHYECKH BBIICIUThH NAMSATh U HA3HAYHUTh
ajipec e€ Havalla COOTBETCTBYIOIIEMY yKa3aTelto (CM. 00beKT N Ha puc. 5.1). 3HaueHHsI HEKOTOPBIX
KOMITOHEHTOB-/ITaHHBIX 00BEKTa MOTYT OCTAaThCS HEONPeACIEHHBIME (CM. 00BEKT N Ha puc. 5.1).

Craenyer pa3nuyarh o0bsiBjaeHHe Kiaacca (class declaration) u onumcanme 00beKTOB Kilacca
(object definition). [Tpu 0ObsIBICHUH KJIacCa Mbl OMKCHIBAEM €0 KOMITIOHCHTBI-JAHHBIC U O0bSIBIIS-
€M U OIHUCHIBAEM €T0 KOMIIOHEHTHI-PYHKITUH.

O0bsABIIEHHEe KOMIIOHEHTa-(QDYHKIMU COACPKUT ONKMCAHHE MMEHH (YHKIMH, THIIOB €€ mapa-
METPOB M THIIA BO3BPAIAEMOTro 3Haue-

. / PYHKLIHH Hus. Onucanne QyHKINU 3a7aéT UMEHA
JAHHBIE mapamMeTpoB u Teno (kox) (yHKIuu
- — (T.e. COBOKYIHOCTb M TOCJEIOBATENb-

HOCTb BBITIOJHEHUS €€ MHCTPYKIIHIA).
Onucanne 00beKTa 33aT €0 THIT
(T.e. UMA KJIacca) M, BO3MOXKHO, HEKO-

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

e -~ Qnucaiste. ' JIMMBI JUTSl MHULUATU3aLHHY.
\ / : IIpu onmcanuu 00BEKTa MBI JaéM
/‘;ymcunu 7 YKa3aHHME Ha €ro MOCTPOEHHE HAa OCHO-
ARHIE BaHMM 3amaHHOro THna (kiacca). [lpu
/ IOCTPOEHHHU O0BEKTA BBI3BIBAETCS CIIE-
? i upanpHas (QyHKIMS Kjacca, Ha3blBae-
Mass  KOHCTpyKTOpoMm  (constructor).
Onwcastne prev— KOHCTPYKTOp yIIPaBISET BHIAEICHHEM
7 > R HaMATH 17 00BEKTa, CTPOUT OOBEKT B
HaMSATH U, BO3MOKHO, HHUIUAIH3UPYET
xx ? €ro KOMIIOHEHTHI-JaHHble. Hapsny ¢

IAHHAMMYEC-

it pranesice- eevreeeereenes KOHCTPYKTOPOM ~CYHIECTBYET JApyras
o6 I gt GyHKIMS Kiacca, HasblBaemas  Jie-
—— | - crpykropom (destructor). Jlecrpykrop
Oftext n paspymiaer 00BEKT, T.€. yAAIIET €ro U3

Puc. 5.1. B3aumooTHOIIEHUS MEXKTYy 00BEKTaMU U KIaccaMu AMSITH.

5.2. UnTepdeiic u peannzanus o0beKTa

I'oBopst 00 0OBEKTE, MOXKHO BBIIEIUTH JIBE €r0 XapaKTEPUCTUKU: MHTEp(HEHC U pearn3aluio
(puc. 5.2). Unrtepdeiic moka3piBaeT, Kak 00bEKT 001IaeTcs ¢ BHelHel cpenoil. Ero paccmatpuBaroT
KaK OKHO B HEKOTOPOM YEPHOM SIIMKE, Yepe3 KOTOPOE MOXKHO 3aryIsIHYTh BHYTPb U MOJYYUTh J10-
CTYI K (PYyHKUMSAM U JaHHBIM O0BEKTa.

PEAJIMBALINA Bce maHHBIC JENsT HA TI00AJIBHBIE U
AAHHLIE JOKaJbHbBIe. JIOKabHBIC NAHHBIE SBISIFOT-
Csl HEIOCTYIHBIMU (MX HE BHJHO B OKHE).
V3MeHeHrne TOKaIbHBIX JAaHHBIX W TOIY-
YEeHUE UX 3HAUYEHHH MOXKHO OCYLIECTBUTH
WUHTEPOEHC TOIPKO B (DYHKLHSX-KOMHOHECHTaX STOrO
ke oObekta. C Jpyroil CTOpOHBI, TJIO-
OanbHBIC JTaHHBIE MOXHO MEHSTh U IOJIY-
4yaTh UX 3HAYEHUE Yepe3 OKHO (T.€. U3BHE).
Coo01ieHre MpoxXoaANuT Yepe3 OKHO U ak-
Puc. 5.2. Ilpumep oObekTa THBU3UPYET  HEKOTOPYIO  IJ00albHYIO
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GYHKIIHIO.
OcHoBHas ujies Kiiacca Kak abCTpaKkTHOTO THITA 3aKJII0YAETCs B pa3/ielieHnH HHTepdeiica u pe-

anusanuu. ['oBops 0 pasneneHny, noapasyMeBaeTcs Clenyolee.

WuTepodeiic mokaspiBaeT, KaKk Mbl MOXXEM HUCIOIB30BATh Kiacc. MBI XOTHM, YTOOBI 3TO UCTIOIb-
30BaHMe ObLIO 3P PekTHBHBIM. OIHAKO HAC COBEPILIEHHO HE MHTEPECYeT, KAKUM 00pa3oM COOTBET-
CTBYIOIIHE (DYHKIIMU PEaTH30BaHbl BHYTPH Kilacca.

Peanunzanus — 310 BHYyTpeHH:AsA 0coO0eHHOCTh Kinacca. Korjga pazpabaTsiBaeTcs KOA BHYTpEHHEH
(GyHKLINYU, YYUTBIBAIOTCS YK€ Apyrue Kputepun. OTHUM U3 OCHOBHBIX SIBJISICTCS KPUTEPUN H30IIS-
UM KO/a (PyHKLMHU OT BO3/EHUCTBHS HA HEro M3BHE. 3€Ch MOXKHO HCIOJb30BATh JIOKAJIBHBIE KOM-
IIOHEHTHI-JIJAHHBIE KJIacCa, YePE3 KOTOPHIE OCYILECTBIAETCS B3aUMOAECHCTBHE MEXKIY pa3InyHbIMU
(GYHKLHUSAME 3TOrO KJlacca, M JOKaJIbHbIE KOMIIOHEHTBI-(DYHKIIMH Klacca.

B mo6om ciyuae unTepdeiic u peannsanus T0JDKHBI ObITh MAKCHMAIILHO HE3aBUCHUMBI JIPYT OT
apyra. B nepByto ouepenp 3TO oHUMaercs Tak. Vi3aMeHeHue KoJja BHYTPEHHUX (DyHKIMH, BO3ZMOXK-
HOE€ B IIPOLIECCE Pa3BUTHS IPOrPAMMHBIX MIPOIYKTOB, HE JOJKHO U3MEHATh COOTBETCTBYIOLUIN UH-
Tepdeiic.

5.3. Mexaan3Mbl HacJaIeJOBAHUSI

[IpuHnMn Hacaea0BaHUS NO3BOJISAET:

- BBIPa3UTh OOIIHOCTH UHTEpdeiica 0a30BbIX U MPOU3BOIHBIX KJIACCOB;

- OCyHICCTBUTH PA3BUTHC W COBCPUICHCTBOBAHUC IIPOrpamMm 0e3 U3MEHEHHUS TOro, 4TO YK€
CIEJIaHO PaHbIIIE.

N3 puc. 5.3 BugHO, 4TO B 00IIEM Ciydae MPOU3BOAHBIN Kiacc “Oosiblie”, yeM ero 0a3oBbIii, B
CBSI3U C TEM, UTO OH MOXKET:

- UCII0JIb30BaTh HEKOTOPBIE MJIM BCE KOMIIOHEHTHI-aHHble 0a30Boro kinacca. [louemy mHorna
ToJIbkO HekoTopbie? [loToMy, 4TO 3/1eCh BBOJSTCS HOBBIE MEXAaHU3MBI 3alIUTHl JaHHBIX 0A30BOTO
KJacca: private — HerocTyIeH 3a mpejesiaMu Kiacca; protected — 1ocTyneH B MpOU3BOIHOM Kjlacce;
public — nocrymnen Be3ze;

nasmbe - UCMOJIb30BaTh 0€3 U3MEHEHUH HEKOTOpPbIE WM
Hurepdeiic - .
trropbet BCE KOMITOHEHTHI-(DYHKIIUU 6a30BOT0O KI1acea;
dyrxmn - 3aMEHUTh CcTapble BepcuH (YyHKIUN 0a30BOro
KJlacca HOBBIMHU BEpCHSIMH TeX ke (QyHKIUH, onpene-
w"“"’"mm" JNEHHBIX B MPOU3BOIHOM Kiacce. OOpaTM BHUMaHUE
’“’m’l s 0 HA TO, YTO 3[16Ch MEHSETCS peanu3alus, HO COXpaHs-
npowwomnoro  eTCsl HUHTEP(eElic, a 3TO OYEHb Ba)KHO;
DaHHEe 6azo- KIS o
BOTO KM20CE - BBECTU HOBBIC JIaHHBIE B IIPOU3BOIHBIN KJ1acc;
dymapu 6azo- Hnmepdiic - BBECTH HOBBIE (DYHKIIMU B IPOU3BOAHBIN Kiacc.
el rore Hurepdeiic 6a3oBoro kiacca siBISETCS YacThIO

ke puTepdeiica mpous3BogHOro Kiacca (puc. 5.3), T.e.
gyepe3 OKHO MPOM3BOIHOTO Kilacca Mbl BUJMM BCE, UTO

N RPOAIBOAROTO KIAGCA

N > i JOCTYITHO Tl HAOJIO/ICHUS! KaK B TIPOM3BOTHOM, TaK

u B 0a30BOM KJiacce.

IARHHS MTPpOM3BOOROIC KNAcCh

Puc. 5.3. Tlpuniun HaciemoBaHus oOecreyu-
BaeT oOIIHOCTH MHTep(eiica 6a30BBIX M MPOU3BOI-
HBIX KJIaCCOB
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Paznuuaror mpocroe HaciemoBaHUE
M MHOXECTBEHHOE HaciiefioBaHue. B
MEpPBOM cllydae MPOU3BOIHBIN Ki1acc
“MeeT oJuH 0a30BBIM Kiacc (CM. puc.
5.3), a BO BTOPOM OH MOKET MUMETh He-
CKOJIbKO 0a30BbIX KiaccoB (puc. 5.4).
[lepeuncieHHbIC BBINIE TPUHIMUIBI pac-
HNPOCTPAHSIOTCS M Ha MHOXKECTBEHHOEC
HacnenoBanue. [lo3ToMy NpPOU3BOIHBIN
KJIaCC Ha puUC. 9.4 MOYKHO paccMaTpUBaTh
KaK Kjacc, MpHOOpETAIONINiA BCE TMOJIE3-
HOE M3 ero N 06a3oBbix kiaccoB. Coot-
BETCTBEHHO Bce MHTEpdeiichl N 0a30BBIX
KJIACCOB SIBJISIFOTCS YaCTsIMH HHTep(eiica MpOn3BOIHOTO Kilacca.

Puc. 5.4. MJ’IJ’I}OCTpaHI/IH MHOXCCTBCHHOI'O HACJICAOBaHUA

5.4. O6paboTKa UCKITFOUCHUI

[Ipn HamucaHuM MPOrpaMM OYEHb Ba)KHBIM SIBJISIETCS BBISBJICHUE U yCTpaHEHHE olnOOoK. Jlis
TUX LeJed B OObEKTHO-OPUEHTUPOBAHHBIX IPOrpaMMax HCHOJIb3YETCs CIELHUaTbHBIA METO[,
Ha3bIBAEMBIA 00paOOTKOM MCKIFOUEHHH, YaCTHBIM CIy4aeM KOTOpPOTO SIBISETCS 00pabdOTKa OMIM-
60k. OcHOBHas Hjes 3TOrO0 METoja MOsICHAEeTCA Ha puc. 5.5. OObEKTHO-OPUEHTUPOBAHHYIO MPO-
rpaMMy MOXKHO paccMaTpuBaTh KaK COBOKYITHOCTh OOBEKTOB, B3aUMOJCHCTBYIOIIUX Yepe3 CO00-
meHus. Tunamu 0OBEKTOB SABISAIOTCS OMOIMOTEYHBIE M OINpENENEHHBIE IM0JIb30BATEIEM KIIACCHI.
Kaxxnprit kmacc umeeT BHelIHee npenacTaBiieHne (MHTepdeiic), 1 BHyTpEHHEee MPEeACTaBICHUE, WIN
peanuszanuio. Korna o0bekTy nmoceuiaercs cooOlieHre, HauMHaeTcss 00padoTKa 3TOro cooOLIeHus
BHYTpU OoOBekTa. [lomycTum, yTo COOOIIEHHME IEpeaBaeMOe B OOBEKT SIBISETCA OLIMOOYHBIM,
HarpuMmep, Mbl 00paIaeMcsi K 3JIEMEHTY BHYTPEHHEI0 MaccuBa ¢ HEJIOMyCTUMO OOJIBIIMM 3Haye-
HUEM HMHJeKca. BO3HUKAIOT BOMPOCHI: KTO MOKET OOHApYXUTh U KTO MOKET UCIPABUTH OMIMOKY?
OueBUIHO, YTO MPOBEPUTHh MHIEKC U ONPENEIUTh OMMOKY B OOILIEM Clyyae MOXHO TOJBKO TaM,
I/l COOTBETCTBYIOLMI MAacCUB MOCTPOEH, T.€. B Kiacce. OTHAKO UCIPABUTh OMINOKY MOKET TOJIb-
KO (hyHKIIMS, TOChUIatONIast COOOIIeHNEe 00BEKTY Ki1acca. DTH cOOOpaskeHHs U JIETJIM B OCHOBY Me-
TO/1a 00pabOTKU UCKIIIOUEHHH, B COOTBETCTBUU C KOTOPHIM BBINIOJIHSIOTCS OINpeieIEHHbIE 1eHCTBUS

(puc. 5.5):

Dywxtins F OBexr O - mycTh (GyHKIMA F mockuiaer co-

F [On _ obmenue oowvekty O;
oo cootiesma R - ecnu 00bekT O 0OHapyXUBaeT B

cooOmeHnn  oumMOKy, HEOJHO3HaY-

..i |obpaGorxa

. uirepdeiid] : -Jcoofnemis | HOCTH WIIM TO, YTO HEBO3MOXKHO BBI-
oﬁm@mx 3 HOJIHUTB, OH MIPEPBIBAET CBOU (YHKIIUU

KO0 A Y TEHEpUPYET UCKITFOUEHHE;
PAN - Qynkumus F mpencrasnsiercs B
@' BHJIC JIBYX 4acTel: cOOCTBEHHO (YHK-
NpHIETHE C @ muu u  00paboTuyMKa HCKIIOUYEHUS.

POUICHHR L BOIMOXHAT TEHCPatHE; C

J 06 wcxmotieHN HCKITIOHEHHA : JIEICTBUEM TE€HEPAIH UCKITIOUSHHS B

o0BeKTe SIBISIETCS aKTUBU3AIMs 0Opa-
0OTYMKA HCKITFOYCHM,
E::ggf:‘&m’ Janepiicine _ - 00pabOTYMK UCKITFOUEHHUS JeIacT
- TIpOrpaMMb BBIBOJ O BO3MOXXHOCTH TMPOIOJIKEHUS

Puc. 5.5. IlosicHenne meTosia 06paboTKH HCKITFOYEHHH IpOrpaMMbl  (M3MEHSCT ~OMIMOOYHOE
COOOIIIEHNE) WIIH 0 HEOOXOIUMOCTH €€ 3aBEepIISHHUS 10 OIHUOKE.

Takoil METOA UMEET PSAI MPEUMYILECTB:

- TIOMCK OIMMOOK OCYIIECTBIISIETCS BHYTPH Kiacca, a UX o0paboTka — 3a mpejaesiaMu Kiacca.
DT0 MOIeP)KUBACT HE3aBUCUMOCTh MHTEpdelica i pean3ainu;

- OCYIIECTBIISICTCS SIBHOE pa3zelicHne (a HE CMEIIMBaHUE) KoJa COOCTBEHHO (YHKIIMU U KOja
IUTst 00paOOTKH OIIUOOK.
24



Pasnen 6:
JAHHBIE U ®YHKIIUU KJIACCA

6.1. I[aHHBIe-BJ'IeMCHTBI, CTaTUYCCKUEC NaHHbIC, KOHCTAHTHBIC JaHHBIC

Tenepp paccMOTpUM HECKOJBKO MOApoOHee MaHHbIe-3JIeMeHThl. OOBIYHO KaXIblii OOBEKT
KJIacca MMEET CBOIO COOCTBEHHYIO KOIHMIO BCEX JIaHHBIX-IJIEMEHTOB Kilacca. Ho B ompemeneHHbIX
ClIyJasix BO BceX OOBEKTax Kiacca AOoJKHA (UTYpUPOBATh TOJBKO OJIHA KOMHSI HEKOTOPBIX JaH-
HBIX. Hanmpumep, 370 MOKET OBITh CUETUUK YUCIIA CO3JaHHBIX 00BEKTOB Kilacca.

EnuHCTBEHHYIO KOIMIO TaHHBIX MTOJIE3HO UMETh U BO MHOTHX MHBIX ciaydasx. Hampumep, ecnu
B KJIACCE MMEIOTCSI HEKOTOPhIE KOHCTAHTHI, OJIMHAKOBBIC ISl BCEX OOBEKTOB KJlacca, TO HEpaluo-
HAJIbHO XPaHHUTh B KaXJIOM 00BEKTe COOCTBEHHBIC KOMHUU 3TUX KOHCTAHT. PanmoHaibHee UMETh
€JIMHCTBEHHBIE HK3EMILUIAPHI ITUX KOHCTAHT ISl BCEX 0OBEKTOB.

Jl1is BBeZieHUS B KJIacC MOJOOHBIX JaHHBIX UCHOJB3YIOTCS CTaTUUECKUE TaHHBIE, KOTOPbIE CO-
JepkaT uHGoOpMaIo “mis Bcero knacca’. OObsBICEHHE CTATUYECKUX AJIEMEHTOB B KJIacCce Ha4H-
HAETCs ¢ KII0YeBoro ciosa Static. Hanpumep:

statc int Dy

Jlannble, obmme st BceX OOBEKTOB KIacca, HAaa0 OOBSBISATh KaK CTAaTHYECKHE JaHHBbIe-
AJIEMEHTHI. DTO COKPATUT 3aTPAThl MAMSATH U TapaHTUPYET €IUHCTBO JTAHHBIX BO BCEX OOBEK-
Tax.

CraTnueckue 3JIEMEHTHl MOTYT OBITh OTKPBITBIMU, 3aKPBITHIMU HJIM 3aIIUIIEHHBIMU (Pro-
tected). TocTym K OTKPBITBIM CTATUYECKHAM DJIEMEHTAM Kjlacca BO3MOXKEH IMOCPEICTBOM JIFOOOTO
00beKTa Kilacca WM MOCPEJICTBOM MMEHHU KJlacca C MOMOIIbI0 OMHAPHOW OMEpanuu pa3pelieHus
obOmnactu newictus. Hampumep:

MyClass::D = 10;

3aKpbIThIC U 3AMUIIEHHBIE CTATHYECKHUE AIIEMEHTHI KJacca JOJKHBI ObITh JTOCTYIHBI OTKPHI-
THIM (QYHKIIHUSIM-3JIEMEHTaM 3TOTO KJacca WM APY3bsM Kiacca.

Cratuueckue 5JIE€MEHTHI Kjlacca CYIIECTBYIOT JaKe TOTJa, KOrjJa He CYIIECTBYET HHMKAKHX
00BEKTOB ATOTO Kiacca. B 3ToM ciiydae TOCTYI K OTKPBITOMY CTaTHYECKOMY dJIEMEHTY obOecreun-
BaeTCs TaK >kKe, KaK YKa3aHO BHIIIE: C TTOMOIIBIO UMEHH Kjlacca U OMHApHOW Omeparuu pas3pelie-
HUs obnactu neicTBus. [ obecrieueHus: JOCTyma B OTCYTCTBHE 0OBEKTOB K 3aKPBITOMY HIIU 3a-
HIUIIIEHHOMY 3JIEMEHTY Kjlacca JOJDKHA OBITh MPEeIyCMOTpPEHA OTKPBITas cTaTUdeckas QyHKIIUs-
AJIEMEHT, KOTOpasl JOJDKHA BBI3BIBATHCA C JI00aBIEHUEM MEpe]l ee UMEHeM MMEHM Kiacca U Ou-
HapHOW oreparuu pa3pemeHus 00JacTH ACHCTBUS.

HauanbHble 3HaU€HHUS CTATUYECKUX DIEMEHTOB (KaK OTKPBITHIX, TaK M 3aKPBITHIX) JOJKHBI
3a/laBaThbCsl BHE OOBSBICHHs Kiacca. /s 3TOro A0CTaTOYHO pa3MecTUTh Tae-TO B (aiiie,
HarpuMep, mociie OObSIBICHHS KJlacca UK Cpey peann3anuil pyHKIHi-2J1eMEeHTOB (HO HE BHYT-
pH UX) onepaTop BUJa

int MyClass::D = 0;

Xopowun cTUnb NnporpaMmmMmMpoBaHus

CraruueckuM JaHHBIM-3JIEMEHTaM MOKHO 337aTh HadyaJlbHble 3HAYEHUSI OAUH U TOJIBKO OJUH
pa3 B obnactu nevictBus (aityia. Ecnu BbI HUTZE HE MHUIMATU3UPOBATH CTATHYECKUN SJIEMEHT
JTaHHBIX, OYAET BBIJAHO COOOIEHHE KOMIHIATOpPA O HEPa3pEeIIeHHOW BHENIHEW CChUIKE W TMpPOo-
rpaMMa He OyAeT cKkoMmuinpoBaHa. Eciu BBl ABaXIbl HHUITUATU3UPYETE CTATUUECKHUI DJIEMEHT,
OyneT BBIIaHO COOOIEeHHEe O AYOIMPOBAHWHM WHHIIMATIU3AIMU M TporpaMMa Takxke He Oyaer
CKOMIMJIMPOBAHA.

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

class MyClass

{

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

private:
static int D1;

i

int MyClass::GetD1 (void) {return DI1;}

int MyClass::D = O0;

int MyClass::D1 = 1;

B sTOoM mpumepe nMeroTcs JBa CTaTHUYECKHX AJIEMEHTA JaHHBIX: OTKPBITHIM D M 3akpbITHIN
D1. Ecnu nonk30Bateb OJDKEH UMETh BO3MOXKHOCTH IMOJIy4aTh 3HAYCHHE 3aKPBITOW CTaTHde-
ckoif nmepemenHoit D1, To nomxHa ObITh IpegycMOTpeHa (QYHKIMS €€ YTeHHs, Ha3BaHHAs B MpPU-
mepe GetD1. Ona gomkHa ObITh 00BsBIEHA OTKPBITON (public) u cratrueckoii (co crenmpuka-
topom Static). Cratrueckoit MOXKET ObITh OOBsiBIICHA JTH00ast GyHKIHs, padoTaroIias TOJIbKO CO
CTATUYCCKUMH JIaHHBIMHU.

[Tocne oOBsiBICHUA KiTacca B IpUMepe pacroiioskeHa peanusanus Gpynkimuun GetD1. B peann-
3aIMu He TpeOyeTcs ykas3biBaTh crerudukarop Static. Jlanee npuBeneHbl NMPeIOKEHNS, HHAITUH-
pYIOIIME OTKPBITHIC M 3aKPBITHIE CTaTHYECKUE JaHHble. Ha 3TOM Bce, CBsi3aHHOE ¢ OOBSABICHHUE U
WHUIMAIM3alMeld CTAaTHYECKUX JaHHBIX 3aBepliaercs. B manbpHeleM Bbl MOXKETe W3 JIF0OOU
BHEIIHEH (YHKIMU 00pamaThCsi K HUM C IMOMOIIBIO ONEpAlUU pa3pemeHust 00JacTu IeHCTBHS.

Hanpumep:
i = MyClass: :D;
j = MyClass::GetDl();

Cpenu 1aHHBIX- 3JIEMEHTOB MOT'YT ObITh OOBSBICHBI UIMEHOBAaHHBIE KOHCTaHTHI. Hanpumep:

static const int MaxA = 10;

const 1int MinA;

3HauYeHMs] CTaTUYECKUX MMEHOBAHHBIX KOHCTAHT MOTYT 3aJaBaThCsi B MOMEHT UX OObsBIIE-
HUS B KJIacce, Kak M0Ka3aHo B MpeAblayleM npuMepe. Maunuannusanus HecTaTH4eCKuX KOHCTAHT
— Bompoc 0oJiee CIOKHBIM, CBA3aHHBIN C MOCTPOEHHUEM KOHCTPYKTOpoB. OH paccMaTpUBAaeTCs B
CIEAYIOIIEM pa3ee.

6.2. KoHCTpYKTOPHI B IECTPYKTOPHI

OcTaHoBHMCS Tenepb Ha KOHCTpYKTOpax kiacca. [Ipexe Bcero oTMeTHM, 4TO HaJu4ue KOH-
CTpyKTOpa B KJjlacce He o0s3arenbHO. Ho ecnmu KOHCTPYKTOp OTCYTCTBYET, TO KJIMEHTHI Kiacca
(BHenIHMe (PYHKIIMH, UCIIOJIB3YIOIINE KJIacC) JTOKHBI cCaMH 3a00TUTHCS 00 MHUIMATN3alUM JaH-
HBIX, T.€. O 3aJJaHUU UM HEKOTOPBIX Ha4aJIbHBIX 3HAYEHMI. DTO He Bceraa Bo3moxHo. Hanpumep,
€CJIM KJIaCC MMEET 3aKphIThle JaHHBIE, IPEeIHA3HaYEHHbIE TOJIBKO JUISl YT€HUS, TO JJISI 3TUX JaHHBIX
HE MpeyCMaTPUBAIOTCS OTKPBIThIE (PYHKIMU 3alKCH, M KJIMEHT He B COCTOSSHUM NMPHUCBOUTH JaH-
HBbIM KaKHe-TO HadaJlbHbIe 3HAUCHUSI.

KoHcTpykTOpOM Ki1acca Ha3bIBAeTCSl OTKPHITas (PYHKUHMA-3IEMEHT, KOTOpas BbI3bIBAcTCS B
MOMEHT CO3JjaHusl 00BEKTa Kijlacca M JI0JKHA MHUIMAIN3UPOBATh JaHHbIE YKa3aHHBIMHU B BBI30BE
3HAUEHUSIMHU WM 3HAYEHHUSIMU 110 yMOT4aHH0. KOHCTpyKTOp MMEEeT TO ke UMs, 4TO U caM KJlacc.

[Ipumep 00BsBIEHUS U peaiu3allid KOHCTPYKTOpA:

class MyClass

{

public:
MyClass (void) ; // KOHCTPYKTOp KJjacca

private:
int A;
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MyClass: :MyClass (void) { A = 0;}

B stom mpumepe oObsiBiieH koncTpykrop MyClass 6e3 mapamerpoB, KOTOpPBIA TPH CO3AaHUH
o0BbeKTa 3a7jaeT HavyajabHOE 3HaueHue oyt A paBHbIM 0. OOpaTuTe BHUMaHUE HA TO, YTO B OTJIH-
qHe OT IPYruX QyHKIUH B OOBSIBICHHH KOHCTPYKTOPA HE YKA3bIBACTCS TUIT BO3BPAIIaEMOI0 3Ha-
YEHHUS.

[Ipoctoe 3amanre B KOHCTPYKTOpPE 3HAYCHUI JAaHHBIX B 0OIIEM ciydae HE rapaHTHPYET UX
nenaocTHocTh. OOBIYHO HY)KHA €Ille TpOBepKa JOMYCTUMOCTH JaHHBIX. Hampumep, eciiu B kiiacce
ecThb (QyHKIUS 3anucu SetA, ocylecTBIsAIONas TAKUE TPOBEPKH, TO JIyUIlle OOPaTUTHCS K HEH U
IIpU 33JaHUM HA4YaJbHOTO 3HAaueHMs. B 3TOoM ciydae peanus3anusi KOHCTPYKTOpPa MOYKET UMETh
BUJ:

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

Co3nanne o0bekTa onucanHoro kiacca MyClass B mporpamMme J0JKHO OCYIIECTBIISTHCS HITH
00BSBICHHEM COOTBETCTBYIOLIEH MTEPEMEHHOM:

MyClass MC;

WJIM JUHAMUYECKUM pa3MELIEHHEM NIEPEMEHHON B NTaMsTHU:

MyClass *PMC = new MyClass;

B MOMEHT BBIOJIHEHUS KaXAOTO U3 ITUX ONEPATOPOB HEIBHBIM 00pa30M BBI3BIBACTCS KOH-
CTPYKTOP, YCTaHABIMBAIOLINI HaYaJIbHbIEC 3HAYECHUSI JAHHBIX.

HenocrarkomM KOHCTPYKTOPOB MOKa3aHHOTO THIIA SIBJISIETCS TO, YTO BCE HAYAJIbHBIC 3HAUCHUS
JAHHBIX 33/1al0TCS B HUX KOHCTPYKTOPOM. BbI3biBaromias (GyHKIHS HUKAK HE MOXKET BMEIIAThCSA
B OTOT MPOIIECC U 33/1aTh KAKOE-TO APYroe 3HaYeHUeE.

Jpyroil KpailHOCTBIO SIBJISIIOTCS KOHCTPYKTOPBI, B KOTOPBIX BCE HAYaJIbHbIE 3HAUYCHUS 3a]1a-
IOTCS KaK napaMeTpsl. Harpumep, mpoTOTHUIT KOHCTPYKTOPA MOKET UMETh BUJT

MyClass (int);

a ero peaau3amnus:

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

B srom cnywyae mone FA wHULIMANU3UpPYETCS MapaMeTpoM, MEpelaBaeMbiM B KOHCTPYKTOP.
Coznanne o0beKTa MoJOOHOT0 Ki1acca JOMKHO BBIMOTHATHCS OMepaTopaMu

MyClass MC (1)

I

MyClass *PMC = new MyClass (1)

B KOTOPBIX TIOJIPa3yMEBAETCsl, YTO HaUaJdbHOE 3HaueHue ot FA momkHO ObITh paBHO 1.

Takoli KOHCTPYKTOp OOBIYHO TOKE HEYA0O€H, MOCKOIbKY B KJIaCCE MOXET OBITh MHOTO Ma-
paMeTpoB M 3aJaBaTh 3HAYECHHUS WX BCEX IMPHU CO3JIaHUM OOBEKTAa OYEHb TIPOMO3JKO M YpPEBATO
omuOKamu.

Yare Bcero UCMONMB3YIOTCS KOHCTPYKTOPHI ¢ TTapaMeTpaMu M0 yMoJiYaHuio. B aTom ciydae
00BSBICHHE KOHCTPYKTOPA MOXKET UMETh BU/I;

MyClass (int = 0);

a ero peaJn3alms:

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

OOBEKT TaKoro Kiacca MOXKHO CO3/1aBaTh JIOOBIM U3 MPUBEICHHBIX PaHee OMepaToOpoOB CO3/1a-
Hust oObekTa. Ecim mpu co3anum yKa3bpIBaeTCs apTyMEHT, TO €r0 3Ha4YeHHE MPHCBAUBACTCS TIO-
mo. Eciii apryMeHT He yKa3bIBaeTCsl, TO MPUCBAUBAETCS 3HAYEHHE 110 YMOIYAHUIO (B HALIEM MpU-
Mepe 0). DTOT BapuaHT KOHCTPYKTOpa Hanbosiee TnOkuii. [loaTOMy OH Hale BCero MCroIb3yeTcs
MIPU MOCTPOEHUH KIIACCOB.

Kaxk mpaBuiio, B ki1acce Haio IpeAycMaTpuBaTh KOHCTPYKTOP € TTapaMeTpaMu 10 YMOJYaHUIO.

B o0bsiBeHHHU Ki1acca MOTYT OBITH ONPEACIICHBI He TOJBKO TOJIS MEPEMEHHBIX, HO U HEKOTO-
pbhle UMEHOBAHHBIC KOHCTAHTHI. Hampumep:

const int MaxA;

[TogoOHast KOHCTaHTa MOXET CIIYXKHUTh, B YaCTHOCTH, TMPEIEITHHO TOMYyCTUMBIM 3HAYECHHUEM
moist FA;

Ecnu Takas koHCTaHTa 00BSIBICHA KaK CTaTHYecKas (CM. MPEANIeCTBYIONMINUNA pa3iei), TO B €
00BsIBIIEHUE B KJIACCE MOYKHO HEMOCPEACTBEHHO BKIIIOYUTh WHUITUATU3AINIO:

static const int MaxA = 10;
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Ho Torga 3710 3HaueHMe KIMEHT MpU KETaHUU HE CMOXKET MU3MEHUTh. A 3a/1aTh 3HAYCHUE Ta-
KOW KOHCTAHThI B KOHCTPYKTOPE HEBO3MOXHO, MOCKOJIbKY KOMIUJISATOP HE pa3peliaeT MmpucBau-
BATh 3HAYEHHsI KOHCTAHTAM. BBIXOJOM M3 MOJIOKEHHUS SABISAETCS CIELUAIbHBIA CUHTAKCUC KOH-
CTPYKTOpA C UHUYUAIUZAMOPOM dlleMeHmos. VIHUIMAIu3aTop 3JEMEHTOB 3alMChIBACTCS TOCIIE
3aroJIOBKa KOHCTPYKTOpPA B €ro peaau3aluy, IpeaBapseTCs ABOETOUUEM U COAEPKUT UMEHA KOH-
CTAaHTHBIX JAHHBIX, IMOCJE KOTOPBIX B CKOOKax YKa3bIBaIOTCS WX 3HadeHWs. Hampumep, ecnu B
o0bsBIeHnH Bamiero kinacca MyC1lass UMEIOTCs CTPOKH

const int MaxA;

const int MinA;

BBOJIALLME JIBE€ KOHCTAHThl — MAaKCUMAJIbHOE U MUHUMAJIbHOE 3HAUEHUS IIEPEMEHHOU A, TO pe-
aJaM3aliio KOHCTPYKTOPA TAKOTO KJIacca C OMMCAHHBIM paHee MPOTOTUIIOM

MyClass (int = 0);

HaJI0 JOTIOJIHUTh UHUIIUATIU3ATOPOM IJIEMEHTOB:

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

B nanHOM ciyuyae MHUIMAIU3aToOp 3ajaeT KoHcraHTe MaxA HavaibHOe 3HaueHue 10, a
koHcTaHTe MINA — 3Havenue 1.

MoXHO TpeOCTaBUTh 0JIb30BATEIII0 BO3MOKHOCTh U3MEHATh 3HAYCHHUSI KOHCTAHT B MOMEHT
co3fanus 00beKTa. B 3TOM ciiydae B KOHCTPYKTOpPE ¢ YMOTYaHUEM HAJl0 IPEAYCMOTPETh JUIsl KOH-
CTaHT COOTBETCTBYIOIIME 3HAUCHHS 110 YMOJTYAHUIO:

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

(BTOpO# BapHaHT MeHee yno0eH, TaKk KaK He MO3BOJSET IO MPOTOTUIY (QYHKIMU MOHSTH, B
KaKoM IOCJIEI0BATEIbHOCTH JIOJDKHBI 3a/aBaThesl mapameTpsl). Torjaa peanu3anuio KOHCTPYK-
TOpa MOXHO 0(OPMUTbH TAK:

MyClass::MyClass (int a, int i, int j ) : MaxA(i), MinA(]j) {
SetA(a); 1}

Coznanue 00BEKTOB TAKOTO THIIA MOXET OCYIIECTBISATHCS, HATPUMED, TAKUMH OIIEPATOPAMH:

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

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

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

MyClass MC(20,15,2); //3amaHo: A=20, MaxA=15, MinA=2;

Tenepb ocTaHOBUMCS HA IECTPYKTOPAX. ITO CrIEMANIbHbIE (DYHKIIMU-3JIEMEHTBI, cpadaThIBatOIIHe
NpY YHUYTOXKEHHH JTUHAMUYECKH Pa3MENIeHHOTO O0BEKTa Kiacca U OCBOOOKIAIONINE 3aHIMAEMYIO
UM namsaTh. IMst iecTpyKTopa COBMaaaeT ¢ MMEHEM KJlacca, HO Tepel HUM 3aliChIBACTCS CHMBOII
tinbaa (~). Kak u 11 koHCTpyKTOpa, B ISCTPYKTOpPE HE yKas3bIBaeTCs BO3BpalaeMblii tum. Hampu-
mep:

class MyClass

{

public:
~MyClass () ; // ImecTpyKTop KJjacca

i

JlecTpyKTOpBl HEOOXOUMBI, €CITM KOHCTPYKTOP HJIM KakKHe-TO (YHKIMH-3JIEMEHTHI Kiacca Ju-
HAMUYECKH PacIpeessIIoT MaMsATh, CO3/laBasi B HE Kaknue-To 00BEeKThL. Torma JecTpyKTop JOIKEeH
3T OOBEKTHI YAANIATH. B OCTANBHBIX CiIydasx MOKHO OOBIYHO 0OOMTHCH O€3 1eCTpyKTOpa.

Ecnu nectpykrop sBHBIM 00pa3oM B Kjacce He 0OBSIBIEH, KOMIWISATOP caM T'eHepupyeT HeoOXo-
JMMBbIE KOJIbI OCBOOOXK/ICHUS TTaMSTH.
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Paznen 7:
HACIEAJOBAHUE ¢ MNOJUMOPD®U3M.
ABCTPAKTHBIE KJACCHI

BUPTYAJIBHBIE @®YHKIHUH,

7.1. HacnemoBanue u momuMopdusm

I[Ipu omucaHrK HOBOTO KJTacca, MPOM3BOAHOTO OT KaKOTrO-TO OJHOTO JIM HECKOJIBKUX 6a30BBIX
KJIaCCOB, MOXXHO I[O6aBJ'I$ITB HOBBIC (byHKI_[I/II/I'BJIeMeHTBI U JAaHHBIC-3JICMCHTBI, COXpaHsd IIPHU 3TOM
BCE DJIEMEHTBI POJIUTENICH, @ MOXKHO POJUTEIBCKUAC SIEMEHTBI IEPEOIPEACIUTh WK [IEPErpy3uTh. B
IPOM3BOHOM KJIACCE JOCTYITHBI OTKPBITHIC M 3AIUIICHHBIC SJICMEHTHI 0a30BOr0 Kiacca (IpsSMOro
WJIH KOCBEHHOT'O TIPE/IIIECTBEHHUKA). 3aKPHITHIC SIEMEHTHI 6a30BOT0 Kilacca B IPOM3BOTHOM KIIacce
HEJIOCTYIIHBI.

[Tpoun3BOHBIN KIacC MOXET HAcIeaoBaThesi OT Ga3oBoro kiacca kak publie, protected wmm
private. 3amuiieHHOE 1 3aKPBITOE HACICHIOBAHHS BCTPEUYAIOTCS PEAKO M KaXKI0€ U3 HUX HY)XHO HC-
TI0JIb30BaTh C GOJIBIIION OCTOPOKHOCTHIO.

[Mpu nopokaeHnn kiacca kak public oTkpbiThie 37eMEeHTHI 0A30BOT0 KJlacca CTAHOBSATCS OTKPbI-
TBHIMH 3JICMEHTAMH MPOU3BOHOTO KJIAcCa, a 3allWIICHHBIC 3JIEMEHThI 0a30BOTO KJacca CTAHOBSITCS
3AIUIICHHBIMA YJIEMEHTaMU [POM3BOIHOTO KJIacca. 3aKphIThIC 3JIEMEHTHI 0A30BOr0 Kilacca HUKOT/IA
He OBIBAIOT JOCTYITHBI JIIsl IPOM3BOIHOTO KIIACCa.

[py 3amMIEHHOM HACIICOBAHUHM OTKPBITHIC M 3AIMIICHHBIC SJICMEHTH 0a30BOTO Kjiacca Cra-
HOBSITCSI 3QlIMIICHHBIMHI 3JIEMEHTAMH TIPOU3BOHOTO Kiiacca. [Ip 3aKphITOM HACIIEOBAHMH OTKPBI-
ThIC U 3allIMIIICHHBIC 3JICMCHTHI 62130BOFO KJIacCa CTaAHOBATCS 3aKPbITbIMU 3JICMCHTAMH IIPOU3BOAHOI'O
kiacca. [Ipy 3aKphITOM ¥ 3aIUIICHHOM HACICIOBAHUSX HE CIPABEMIMBO OTHOIICHHE, YTO OOBEKT

MIPOM3BOIHOTO KJlacca sBJsieTCst 00bEeKTOM 0a30BOTO Kiacca.
B nenom moctyn k 3neMeHTaMm 0a30BOTO KJiacca M3 MPOM3BOIHOTO KJIACCA MOXKHO IPEICTaBHTh

clenyromen Tabauiei.

Ta6n. 7.1

Tabauya 0ocmyna K Inemenmam 6a308020 K1acca u3 nPou3600H020

Tun HaciienoBaHus

Cneuudukarop 10-
CTyIa K DJIEMEHTaM B
0a30BOM KJ1acce

public
OTKPBITOC HACJICAOBA-
HHUC

protected
3alIUIIICHHOC HACJIC-
JOBAaHUEC

private
3aKpPbITOC HACJIEAOBA-
HHUC

public

public B mpou3zBomHOM
KJ1acce

MoxeTr OBITh JOCTY-
MEeH HETNOCPECTBEHHO

q00BIM  HecTaTHye-
CKHM GyHKIUAM-
JJIEMEHTaM,  JApYyKe-

CTBEHHBIM (YHKIIHSIM
U (QyHKIMSIM, HE SIB-
JSTFOIIIMCSL  3JIEMEHTa-
MH.

protected B mpous-
BOJIHOM KJlacce
MoskeTr OBbITh JOCTY-
IEH HEeNOCPECTBEH-
HO JIOOBIM HECTaTu-
YECKUM  (QYHKIUSAM-
DJIEMEHTaM U JpYyXKe-
CTBEHHBIM  (YHKIIH-
AM.

private B mpou3Boj-
HOM KJIacce

MoxeTr OBITH JOCTY-
MIEH HEMOCPEICTBEHHO
A00bIM ~ HecTaTuye-
CKHM GyHKIUAM-
JIEMEHTaM U JpyKe-
CTBEHHBIM (DYHKITHSIM.

HOM KJIaCC¢C

BOJHOM KJI1aCCeC

protected protected B mnpous- | protected B mpous- | protected B mpoms-
BOJIHOM KJ1acce BOJIHOM KJ1acce BOJIHOM KJIacce
Moxer ObITh n0CTY- | MokeT ObITh JOCTy- | MOoXeT OBITh J1OCTY-
NIEH HEMOCPEJICTBEHHO | IEH HETOCPEACTBEH- | IEH HETOCPEJICTBEHHO
A00BIM  HecTaTHye- | HO JIIOOBIM HEeCTaTH- | JIIOOBIM  HecTaThye-
CKHM GyHKIUAM- | 4eCKUM  (DYHKUIHAM- | CKUM byHKIUAM-
3JIEMEHTaM U JIpyXKe- | DJIEeMEHTaM U JpYyXe- | oJeMEeHTaM U JpyXKe-
CTBCHHBIM (DYHKIIMSIM. | CTBEHHBIM  (DYHKIIH- | CTBEHHBIM ()YHKIIHSIM.

M.
private HEBUJIUM B INIPOU3BOJ- | HEBUAUM B MpPOMU3- | HEBUJUM B IPOU3BOJ-

HOM KJIaCCE
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Moxer ObITh n0CTy- | MoXkeT ObITh JOCTy- | MoXeT OBITh J1OCTY-
MeH  HECTATUYECKUM | IIEH HECTATUYECKHM | IeH  HECTaTHUYECKUM
byHKIUSIM-3JIeMeHTaM | (YHKIIHSIM- GbyHKIHMSIM-3JIEMEHTaM
u JPY’)KECTBEHHBIM | dJIEMEHTaM M JApYykKe- | U JPYKECTBEHHBIM
GYHKIMSIM  9epe3 OT- | CTBEHHBIM (DYHKIUAM | QYHKIIUAM Yepe3 OT-
KPBITBIE WU  3alllH- | Yepe3 OTKPBITHIC WM | KPBIThIC WA  3alllH-
IEHHBIC byHKIMK- | 3aUIIEHABIE  (QYHK- | IIEHHBIC byHKIMH-
3JIEMEHTHl  0a30BOTO | IIUM-JIEMEHTH 0a30- | 3J1eMEHTHl  0a30BOTO
KJacca. BOTO KJacca. KJacca.

Ecin B Kitacce-HaclIeqHUKE MePEOnpeeNIuTh PYHKIUIO-JIEMEHT (BBECTH HOBYIO (DYHKIIHIO C
TEM K€ UMEHEM), TO JJIsi OOBEKTOB 3TOTO Kjacca HOBas (DYHKIUS OTMEHUT POJIUTENbCKYIO. Ecnu
oOparatecsi K 00BEKTY ITOTO Kilacca, TO BBI3BIBATHCS OyaerT HoBas QyHKuus. Eciau Bce-Takm
HY)XHO BBI3BaTh UMEHHO (PYHKIIMIO 0a30BOTO KJIacca, HAJIO MCIOIb30BATh OMEPAIHIO pa3perie-
HUS 00J1aCTH JACHCTBUS.

[Tycth, HanipuMep, BbI co3naiu kiacce Gopm Shape:

class Shape

{

public:
vold Draw (void) ;

i

u Hacieayromuil emy kinacc kpyros Cirel:

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

}s

B KaXXJIOM H3 KJIaCCOB O0BSIBHIIN MCTOA PHUCOBAHUA DraW, a 3aTeM B IIpOTrpaMM€E BBITIOJITHHUIIN

onepaTopbl
Shape *PQl1 = new Shape;
PQl->Draw () ; // BEIBOB Draw kjacca Shape
Circl *PQ2 = new Circl;
PQ2->Draw () ; // BEIBOB Draw kjsiacca Circl
PQ2->Shape: :Draw () ; // BEIBOB Draw kjlacca Shape

((Shape *)PQ2)->Draw() ; // BeI3OB Draw kjlacca Shape

B xomMMeHTapusx kK Koay ykazaHo, pyHKuuu Draw xakux KJ1accoB BBI3BIBAIOT 3TH ONEpaTo-
pul. Kak BugHO, eciin Mbl oOpamjaemMcsi uepe3 ykazarteninb kK camomy o0bekTy Tumna Circl, To BbI-
3bIBaeTCs NepeonpeieneHtas B HeM GpyHkuus. Ho ecnu Mbl oOparaeMcst K HeMy Kak K 00bekTy Oa-
30BOro Kiacca (IOCIEIHUI M3 MPUBEIEHHBIX ONEPaTOPOB) MM COOTBETCTBYIOUIMM 00pa3oM HcC-
MOJIb3YEM OIEPALMIO pa3pelieHns 00JacTh, TO BhI3bIBaeTCs GyHKIMS 0a30BOTO Kilacca.

Ecnu Ob1 B kiacce-nacnenuuke Circl orcyrcrBoBana ¢yukims Draw, To Bce mpuBeIeHHBIC
OTepaTopbl BbI3bIBAIM Obl GYHKIMIO 0230BOTO KJlacca.

Takum o6pa3oM, MEXaHM3M HACJIEOBAaHUs MO3BOJISAT MCIONB30BaTh (PyHKIMK 0a30BOrO Kiacca
WJIH NIEPEOIPENENSTH UX.

7.2. Bupryanbasie GyHKINH, aOCTPAKTHBIE KIacChl

Tereps paccMoTpuM IpyTyio 3amady. [IycTh MBI ©UMEeM HECKOJIBKO KIIACCOB, HACIEIYIOIIIX
Shape: Cirel (xpyr), Rectangle (npsmoyronbnuk), Square (kBaapat) u T.m. Kakaeiii U3 31X
KJIaCCOB MMeeT CBOK QyHKuto Draw, koTopas ymMeeT prcoBaTh COOTBETCTBYIOMIYIO dopmy. Mbl
XOTHM paboTaTh ¢ 00beKTaMu ITUX (UTYp, KaK ¢ 00beKTaMu 0a30BOro Kiacca Shape, He pa3Ou-
pasich B HICTUHHOW MPHUPOJE KAKIAOro 00BbekTa. M mpu 3TOM XOTHM, 4TOOBI MporpaMmMa cama Io-
HHMMaJla, 4TO TO 32 00OBEKT U KaK ero pucoBarb. Hampumep, Mbl XOTUM CO31aTh MacCHB yKa3aTe-
Jei Ha 00BEKTHI Pa3IuyHbBIX Gopm:

30



Shape *ShapeArray[10];
3arpy3uTh €T0 yKazaTeJssMU Ha 00BEKTHI pa3HbIX (HUryp:

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

Y 3aTE€M B ITUKJIC BBITIOJHATH PUCOBAHUE ITUX PUTYD:
for(int 1 = 0, 1 < 3; 1++)

ShapeArray[i]->Draw() ;

PaccMmoTpeHHBIN paHee MeXaHM3M HACJeIOBAaHUS TaKyl 3a7ady pemuTbh He MoxeT. Ilo-
CKOJIbKY KO BCEM 00BEKTaM MBI oOpalaeMcs uepe3 Tul ux 0azoBoro kiacca Shape, To Tonbko
byHKIUA 3TOTO KJlacca U OyAeT BbI3bIBATHCS.

[TocraBnenny 3anauy noaumopg@uzma MO3BOISIOT PEIIUTh BUPTYyalbHble (GyHKIMH. OHU HE
CBsA3aHbI C IPYyruMU (PYHKIMSIMH C TEM K€ UMEHEM B Kilaccax — HacieAHukax. Eciu B kiaccax-
HACJIEIHUKAX 3TU (DYHKIHS MEPEONPeAeIICHbI, TO IPU 00OpaleHNH K TaKOW (YHKIIUU BO BPEMS BbI-
MoJIHEHUs1 Oy/eT BBI3BIBATHCS Ta U3 BUPTYaJIbHBIX (YHKIUI C OJMHAKOBBIMH MMEHAaMH, KOTOpas
COOTBETCTBYET KJIacCy 00BbEKTa, yKa3aHHOTO IpH Bbi3oBe. [loaToMy, ecinu B 6a3oBoM Kiacce Shape
00BsBUTH (pyHKIMIO Draw xak BUpTyanbHYIO, TO 3a/aya OyJeT peluieHa, u kaxjaas ¢urypa oyner
pUCOBaThCS CBOCH (YHKITUCH.

CuHTaKCcHYeCKH 3T0 ohopMIIsieTes cieayromuM oopasom. B 6azoBom kiacce Shape dyHkius
OOBSBIIACTCS CIEAYIOINUM 00pa3oM:

virtual wvoid Draw (void);

U st0 Bee! Ecnin pyHkums Obuia onHaXAbl 00BSBICHA BUPTYaIbHON, OHA OCTA€TCS BUPTY-
aTbHOM M BO BCEX Kjlaccax HacleqHUKaxX. Takum oO0pa3oM JJisl pelieHus 3a7adyd MoJIUMOpQu3Ma
XBaTWIO OJHOTO crienudukaropa Virtual. [IpaBaa, 0ObIYHO MPEANOYUTAIOT /SISl OOJIBIICH SICHOCTH
IporpaMMbl B KJIacCax-HACJICAHUKAX TOXKE BBOJAUTH crerudurarop Virtual, uyroObr Obuia sicHa
CyTh 3TUX (QYHKIUH UIs TeX, KTO OyAeT CTPOMTH HACIEIHUKOB JTAHHOTO Kiacca. Ho ¢ Toukm
3peHus si3p1ka C++ 3T0 He 00s13aTEBHO.

HNuorna B 6a30BOM Kjacce OMPENETSIOT Yucmyro eupmyanvHyro @yuxyuto (aOCTpaKTHYIO
byHKIMI0). OTO QYHKIUSA, I KOTOPOH He yKa3aHa peanusaunus. [lyig Toro, 4To0bl ONpeneanTh
TaKylo (pYHKIIHIO, JOCTATOYHO YKa3aTh, YTO €€ TEJIO PABHO HYIIIO:

virtual wvoid Draw (void) = 0;

B Hamem npumepe MMEHHO Tak 1iefecooOpa3Ho o0bsIBUTH QpyHKIMI0O Draw B 6a3oBom kiac-
ce Shape, MOCKOJIBKY HEMOHSATHO, KAK MOXKHO HAapHCOBAaTh MPOCTO a0CTpakTHywo ¢urypy. Pea-
JTU3aNus IS 9UCTON MONIUMOpGHON QYHKIIMH HE TTHIIETCS.

Knacc, B KOTOpOM HMeeTcsl XOTh OJHA YHCTas BUpTyajlbHas (yHKLHUS, Ha3bIBaeTcs aob-
cmpakmubim. JI7s aOCTPaKTHOTO Kilacca HEBO3MOXKHO CO3/1aTh OOBEKT. Takue KiracChl MpeaHa-
3Hau€HBbl TOJIBKO JJIsl HOCTPOEHUSI HAa X OCHOBE KOHKPETHBIX KJIACCOB-HACIIEIHUKOB.

Pazpean 8:
OCOBEHHOCTHU KJIACCOB, HACJIIEAYIOIIUX KJIIACCAM BUBIUOTEKHA
KOMIIOHEHTOB C++BUILDER

Jlexuust MpOBOJIUTCS. B MHTEPAKTUBHOM (opme Kak mpobiemHas (2 Jac.)
8.1. CgoiicTBa

O HEKOTOPHIX OCOOEHHOCTSAX TOCTPOEHHUS KIJIACCOB, HACIENYIONMIUX KiaccaM OMOJIMOTEKH
xommoneHntoB C++Builder, yxxe ropopuiock panee. K 3TuM 0COOEHHOCTSIM OTHOCUTCSI HEBO3MOXK-
HOCTB JIJIS TAKUX KJIACCOB MHOXKECTBEHHOT'O HACJIEOBAHUE U HEOOXOAMMOCTh CO3/1aBaTh OOBEKTHI
TOJILKO C TTOMOIIBIO ornepanuu NEW. Terneph OCTAHOBUMCS Ha APYTUX OCOOCHHOCTSX, CBA3AHHBIX
C MOHATHUSIMHU C80UCMEA U COObIMUSL.

[TonsTue colicTBa (property), o0beIuHSET MoJie JaHHBIX U (YHKIIUU (METO/IbI) €ro 3alucu 1
yTeHus. B paccmaTpuBaeMbIX Kilaccax caMM MoJis OOBSBIAIOTCS Kak 0OBIYHO, HO, KaK IIPAaBUIIO, B
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pazzese private. TpagunuoHHO UACHTU(UKATOPHI MOJICH COBMAAAIOT ¢ MMEHAMHU COOTBETCTBYIO-
IIMX CBOWCTB, HO ¢ JoOaBJICHHEM B KauecTBe npedukca cumBona “F”.

CBOHCTBO OOBABISAETCS OTIEPATOPOM BHIA:

__property<run><uma>={read=< uMa [IOJII WMJIX METOHA UTEHMA>

write=< mmMsa HOJIg WM MeToIa 3alucu>
< IVMPEeKTUBE 3allOMMUHAHVS
M 3HAUEHMs [0 yMOJIUaHMO >

Ecnu B paszgenax read wiu Write 3T0ro oObsBICHHS 3alMCAHO UMS TOJIS, 3HAYUT MPEITO-
JaraeTcsi IpsiMoe YTeHHUE WJIA 3aIUCh JaHHBIX.

Ecnu B pa3aene read 3amucaHo UMsi METO/Ia YTCHHUS, TO YTEHHE OYIET OCYIIECTBIISATHCS TOJb-
KO QyHKIMEH ¢ 3TUM uMeHeM. DYHKIUs 9TeHus — 3T0 PpyHKIuUs 0e3 mapameTpa, BO3BpaIlaoIee
3HAUYEHHE TOTO THIIA, KOTOPBIM OOBSABIEH JUIsl CBOMCTBA. MM (yHKIMU YTEHUS NPUHATO HAYU-
HaTh ¢ npedpukca Get, mocae KOTOPOro cieayeT UMs CBOMCTBA.

Ecnu B paznene write 3anucaHo uMsi METO/Ia 3alUCH, TO 3aMUCh OYJET OCYIIECTBISITHCS TOTb-
KO MpoLenypo ¢ 3TuM uMeHeM. IIpoueaypa 3anucu — 3To mpoueaypa ¢ OAHHUM HapaMeTpoM TOTO
THUIIa, KOTOPBIA 00BSBIEH AJs cBoiicTBa. ViMs mpoleaypsl 3aMucyu TPUHATO HAUMHATH C peduk-
ca Set, mocie KOTOporo cieayeT UMs CBOHCTBA.

Ecnu pa3aen write oTcyTcTByeT B OOBSIBICHUN CBOMCTBA, 3HAYUT 3TO CBOMCTBO TOJIBKO JIJIS
YTEHUS U MOJIH30BATENb HE MOXKET 33J]aBaTh €T0 3HAUYCHHE.

JIupeKTUBBI 3alIOMUHAHHS OMPENENA0T, KaK HaJ0 COXPAHATh 3HAYEHHUs CBOICTB INpHU CO-
XpaHCeHUH Tob30BaTeseM Qaiina Gopmer .dfm. Yamie Bcero ucmnonb3yeTcs TUpeKTHBA

default <3HaueHMe 1[I0 YMOJIUAHUIO>

Omna He 3a7aeT HayalbHOE 3HAUEHUE. DTO J1eJ0 KOHCTPYKTOpa. JMpeKkTuBa MpocTo roBOPUT,
YTO €CIIU MOJIB30BATEINb B MPOLIECCe MPOSKTUPOBAHUS HE U3MEHWI 3HAYCHHE CBOWCTBA MO YMOJI-
YaHUI0, TO COXPAHSITh 3HAUCHUE CBOWMCTBA HE HAJIO.

[MpuBeném mpumep. [lycth TpebGyercst 00bsiBUTh Kiaace ¢ umenem MyClass, naciemyromuii
HerocpeacTBeHHo TObject u nmeronuii CBOWCTBO 11e10r0 TUMa ¢ uMeHeM A. Torma oObsBIeHHE
ATOTO KJIACCa MOKET UMETh BHI:

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

i

3aeck BBOAUTCS 3aKpbIToe mose FA, oObsaBusercs 3anumieHHas GyHkius SetA, ucrnonb3y-
eMas JIJIs 3aITUCH 3HAYEHUS B ATO TOJIe, M BBOJIUTCS OMyOIMKOBAHHOE CBOMCTBO A, ONEpUpYIOIIEe
9TUM MojieM. B 00bsIBIICHUH CBOWCTBA TOCIIE KIFOYEBOTO ciioBa read 3amucaHo mpocTo MMs T10-
7. DTO O3HAYAET, YTO (PYHKIHS YTCHHS OTCYTCTBYET W IIOJIb30BATENIb MOKET YUTATh HEMOCPE/-
CTBEHHO 3HaueHue nouis. llocie KimoYeBoro ciioBa Write cienyer ccbuika Ha (DYHKIUIO 3amucH
SetA, ¢ moMoOmIBI0 KOTOPOH OYIyT 3alHMCHIBATHCSA B MMOJIE A HOBBIC 3Ha4YCHHs. B 3TON QyHKIIMN
MOKHO MPEAYCMOTPETh KaKUe-TO MPOBEPKHU JTOMYCTUMOCTH BBOAMMOTO 3HaueHus A. OmnucaHue
9TON (QYHKIIUH MOKET HMETh BUJI:

void  fastcall MyClassl::SetA(int Value)

{

if(.) FA = Value;

}

B mpuBeneHHOM mpuMepe omucaHHe CBOiicTBa A momelneHo B paszaen published. Crenosa-
TETBHO, €CJIM ATOT KJIACC OMHCHIBAET CO37aBAEMbI BAMH HOBBIN KOMIIOHEHT, TO TOCIE €ro ycTa-
HOBKHU B CHCTEMY CBOMCTBO A OynmeT mosiBIsAThCS B okHe MHcmekTopa OOBEKTOB MPH HCIOJB30-
BaHUM 3TOr0 KoMoHeHTa. Eciu nepeHectu o0bsBIIeHUE CBOMCTBA B pa3zen public, To cBoiictBoM
MO-TIPEKHEMY MOKHO OYJET MOJb30BaThCs, HO TOJBKO BO BpEMs BBINOJIHEHHUS MPHIOKEHUS, 110-
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cKoJbKy B okHe MHcrekTropa OOBEeKTOB OHO MOSBIATHCS He Oyaer. Ecnu ynanuts u3 onpenene-
HUS CBOMCTBaA CJIOBO Write ¢ mocienyromieil CChUIKOM Ha (DYHKIUIO 3aITMCH, TO CBOMCTBO CTaHET
CBOICTBOM TOJIBKO ISl YT€HUS, T.K. I3MEHUTH €ro HEMOCPEACTBEHHO OyAET HEBO3MOXKHO.
JIns cBOMCTB THIIa MAaCCUBOB IPUBEIEHHBIA paHee onepaTop property msmeHsercs Ciaeayro-
UM 00pa3oMm:
__property<tun><mma><COMCOK pPasMepHOCTen>=
{read=< mmMsa nonga uIM MeTOIma YTEHUA>
write=< uMa [OJIA MM MeTona 3anucu>
< IVMPEKTMBE 3allOMMHAHMA
M 3HAYEHMS I10 yMOJIUaHMIO >
Crnucok pa3MepHOCTeH mpeacTaBiIseT coO0H MOCIeI0BaTEIbHOCTh KBAAPATHBIX CKOOOK, B KO-
TOPBIX 3aMUCBHIBACTCS THII PA3MEPHOCTH M MOXET 3amuchiBaThCcs uaeHTudukartop. [lpuBegem B
Ka4yeCTBE IIPUMEpPA BO3MOXKHBIN BapuaHT OMUCAHMS KJIacca MaTpULl 1€HCTBUTEIbHBIX YUCEI pa3-
MepoM NxM:
// Kjlacc MaTpull OeMCTBUTEJILHBIX UMXCEeJ
class Matrix
{
float *data;
int N; // UMCJIO CTPOK
int M; // uyucio cToJybloB
public:
Matrix (int, int);
~Matrix( ) {delete[ ] data; }
__property float Items [int 1][int J] =
{ read= GetItems, write=SetItems };

private:
float  fastcall GetlItems(int i, int j);
void  fastcall SetlItems(int i, int 3,
float wvalue);
i
Matrix::Matrix(int n, int m) // KOHCTPYKTOD
{
data=new float[n*m]; // cosmaHme sK3eMIJIsapa KJjacca
for(int i = 0; i< n*m; i++) // mHMIMaAIM3AIIMST
datali] = 0.,
N = n;
M = m;
}
void  fastcall Matrix::SetItems(int i, int j, float

value)
{
// Banmuch BHadeHuda value B sjemMeHT (i,7)
if((i<l) || (i>N) || (3<1) |1 (3>M))
ShowMessage (“HenmonycTumMmele MHIEKCH (7 +
IntToStr (i) + “,” + IntToStr(j) + M)”);

else data[(1i - 1) * M + 3 - 1] = value;
}
float  fastcall Matrix::GetlItems (int 1, int j)
{
// 4YTeHmMe 3HaueHuda sJjeMmeHTa (i, )
if if((i<l) || (i>N) || (3<1) |1 (3>M))
ShowMessage (“HemonycTuMmele MHIOEKCH (7 +

IntToStr (i) + “,” + IntToStr(j) + M)7);
else return datal(i - 1) * M + j -11];
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B mpuBenenHoM kojae cosmaercst kiaacc Matpurr Matrix. Kimace mmeer OTKpbhITOe CBOHCTBO
Items, k KoTopoMy MOKHO 0OpaIaThCs Kak K JByMepHOMY MaccuBy. OO 3TOM TOBOPHT €ro orpe-
nenenue B oneparope __ property: float Items [int i][int j]. Yka3anue B crucke pasMepHOCTEH
UICHTU(QHUKATOPOB | U | HEe sBJsieTcs: 00s3aTenbHbIM. CricoK Mor Obl uMeTh BU: [int] [int].

3ajanue pa3MepHOCTEH H3MeHsieT BUJA (QYHKUMM yTeHus U 3anucu. B dyHKUMIO yTeHUs
Getltems mepenaroTcst 1Ba LENbIX MapaMeTpa, ONPEACSIIONINX WHACKCH YATaeMOro 3JIeMEHTa
MaTpullpl. B npuBegeHHOM MpuMepe MHAEKChl MAaTPUIl OTCUUTHIBAIOTCS OT 1, a HE OT HYyJs, YTO,
BEpOATHO, Oosiee ynoOHO momib3oBaTento. B Gpynknuro 3amucu Setltems momumo 3ammceiBaeMoro
3HaveHus value Taxke mepenarTcss HHIACKCHI TOTO 3JIEMEHTA, B KOTOPBIH JOJKHO OBITh 3amuca-
HO 3TO 3Ha4YEHUE.

Coznanue 5K3eMIUIgpa MaTPHUIBl B IPOTPaMME MOXET, OCYIIECTBISATHCS, HallpUMep, omnepa-
TOPOM:

Matrix x(4,5);

DTOT omepaTop CO3/1aeT MaTPUIy X pa3MEPHOCTHIO 4X5. 3anuch U YTEHHE JIEMEHTOB MaTpPH-
1Bl B IpOrpaMMe OCYIIECTBIIsIETCS uepe3 cBoiicTBo Items. Hanpumep:

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

[lepBrbiii U3 3TUX ONEPATOPOB 3aHOCUT 3HaueHue 1.5 B 3-uil 31eMeHT 2-0i CTPOKH, a BTOPOU
OTepaToOp YUTAET ITO 3HAUCHHUE.

8.2. CoObITus

CoObITHE — 3TO CIENUATBHOE CBOWMCTBO, sBIstOIIeecs ykaszareneMm ¢ynkuuu. B C++Builder
TUI 000OIICHHOrO yKa3aTeas Ha (QYHKIMIO, KOTOPOH mepenaeTcs oauH nmapamerp tuma TObject
(oowruno this), — TNotifyEvent. TTogoOusiii Tun ucnons3yercs B CHtBuilder mist coObiTHii THIA
OnClick 1 MHOTHX Ipyrux, KOTOpbIC MepeaaroT B 00paboTurK ToabKO oauH mapamerp — TObject
*Sender. Ecnu TpeOyetcs BBECTH B Kj1ace MOA00HOE COOBITHE, JOCTATOUYHO ONMPEACTUTh B 00BSIB-
JIEHUH KJIacca COOTBETCTBYIOIIIEE TT0JIe U MeTO 1 paboThl ¢ HUM. Hampumep:

private:

TNotifyEvent FMyEvent;

__published:
__property TNotifyEvent MyEvent = { read
= FMyEvent, write = FMyEvent};

OcTtaetcst TOJNBKO BBI3BaTh B HYXHBI MOMEHT 00pabOTYMK COOBITUN TOIB30BATENs, €CIU
MOJIb30BaTENb €ro mpeaycMoTpen. [IpoBepka, umeercs In 00pabOTUYHK TMOJL30BATENs, OCYIIECTB-
JISieTCS MPOBEPKOM COOTBETCTBYIOLIETO COOBITUSI KakK OyneBOil BENIMUYMHBI, BO3Bpalaromiei true,
€Clii TOJIb30BaTENIb MPEAYCMOTpENl CBOW 00pabOTUMK. 3HAYHUT, MPHU BOSHUKHOBEHUHM COOBITHSA
HAJI0 TIPOBEPSTh, UMEETCS JIM 00pabOTUMK IMOITB30BATENsA, U, €CIIM MUMEETCS, TO BBI3BIBATH €TO.
J171s1 TOTO MOXHO MCIOJIB30BATh OMEPATOP BHUJIA:

if (FMyEvent) OnMyEvent (this);

Oyukusa OnMyEvent, kotopasi BBI3BIBAETCS 3THUM OIEPATOPOM, 3TO U €CTh 00pabOTUHK
nonb3oBarens. Ero uMsi coBmajaer ¢ MMEHEM CBOMCTBA, Mepea KOTOPhIM Jo0aBiseTcst Mpedukc
“On”.

MecTo, KyJa HaJ0 BKJIIOYATh MOJO0HBIN orepaTop, 3aBUCUT OT Buaa coObiTus. Ecnu coObiThe
BBI3BIBACTCS KAKUM-TO M3 BAaIlIUX METOJIOB, TO BBI30B 00pabOTUHKA MOJIB30BATEIIS HAJIO OCYIIECTB-
JSTh U3 3TOro MeTona. Ecnu coObITHE CBSI3aHO ¢ KAaKMMH-TO COOOIIEHUSMU, MOCTYMAIONUMHI OT
Apyrux npuioxenuit win ot Windows, To Hamo mpeaycMOTpeTh 00pabOTUYHK COOTBETCTBYIOIIETO
COOOIIIEHUs U U3 HErO BBI3BIBATh 00PAOOTUHK MOJIB30BATES.

Ecmu B 00paboTuymK cOOBITHS HAIO TepeaaTh Kakhue-To mapameTpsl momumo this, to Tum
¢yukiuu TNotifyEvent yxe He moaxoauT v Hajlo 0OOBSIBUTh CBOW COOCTBEHHBIN THIT. ITO 00BSIB-
JICHUE JIeaeTCs ¢ MOMOIIBI0 KiroueBoro cioBa __closure. Hanpumep:

typedef wvoid  fastcall (_ closure *TMyEvent)

(System: :TObject *Sender, bool& MyParam);
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class T : public TObject
{

private
TMyEvent FMyEvent;
published
___property TMyEvent FMyEvent = { read =

FMyEvent, write = FMyEvent};

}
Beimre Ob110 paccMOTPEHO BBEJACHHUE B KJIACC KAKOTO-TO HOBOTO coObITHs. Ecu skxe BaMm HaI0
nepeonpeaeanuTh OJHO U3 TPAJAUIIMOHHBIX COOBITUM, CBSI3aHHBIX C KJIABHATYpPOH, MBIIIBIO U T.I.,

TO 3TO MOXHO CACJIaTh, IIEPCOMNPECACIINB COOTBCTCTBYIOH_[I/Iﬁ CTaH,HapTHBIﬁ 06pa60T‘lI/IK pPOaAUTEIb-
CKOrI'o Kjaacca.

4.3. JIabopaTopHble padoThI

Buo
3aHAmMUs 6 UH-
No Homep pasoe- Haumenosanue nabopamophoit padomot Oobvem mepaKmuenon,
Ja oucyu- AKMueHoll,
n/n (uac.) .
nAUHBL UHHOBAUUOHHOU
dopmax,
(uac.)
1 25 PazpaboTrka mpocTeimiero MmpuiIoKeHusi ¢ Hc- 6 )
T nosb3oBanueM 1ementoB MCP C++ Builder
2 Pa3zpaboTka NpUIIOKEHHS C HCHOJIB30BAHHEM
3, 4. KOMIIOHGHTOB BBOAAa W OTOOpaKEHHUSI OAHO- 7 -
CTPOYHOTO TEKCTa
3 Pa3zpaboTka NpUIIOKEHHS C HCHOJIB30BAHHEM
1, 8. KOMIIOHETOB BBOJIa M OTOOpPaXEHUS MHOTO- 7 -
CTPOYHOTO TEKCTa
4 Pemenwne mpobiem
5 7 Pa3zpaboTka NpUIIOKEHHS C HCHOJIB30BAHHEM 7 B TpYIIax cMe-
T YIIPaBIIONIUX KOMIIOHEHTOB IIAHHOTI'O COCTaBa
(4 gac.)
5 46 Pa3paboTka NpHIOKEHHS C WCIOIb30BAHUEM 7 )
T rpapuuecKoro KOMIOHEHTa
HUTOI'O 34 4

4.4. IlpakTHyecKue 3aHATHSA
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHHBI.
4.5. KonTpoibHble MepONpUsITHS: KOHTPOJILHAsA padoTa

Llens:
1. mpuOOpecTH NpaKTHUYECKHUE HABBIKM MCITOJB30BAHMS KOMIIOHETOB MCHIO W KOMIIOHEHTOB-
nuanoros omoauorexku C++ Builder:;
2. Ha OCHOBE WHIMBHIYAILHOTO 3aJaHHs Pa3paboTaTh M OTIAJAUTH MPHIOKCHHE JJIs paboThI CO
CIIMCKAaMH JaHHBIX.

CprKTypa: pa3pa60TaTL ITIOJIB30BATCIIBCKOC npnnomeHHe JJIsSL pa60TBI CO CIIMCKaMHU JAaHHBIX B
COOTBETCTBUH C TEMOW WHIWBHUIYAILHOTO 3a/aHus. [ paboThl CO CIMCKaMM TIporpamMma J0JKHA
COJEPXKATh CICAYIOIIME IIYHKTHI MCHIO!

- HOBBIU CITUCOK;

- OTKPBITH CITUCOK;
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- COXPAHUTD CITMCOK;

- HAUTU DJIEMEHTHI,

a TaKyKC BBIIIOJHATH CJICAYIOIIUEC OIICpalu:

- l[06aBJI€HI/Ie 3JIEMCHTA B CIIMCOK,

- YAQJIICHHUE 3JIEMCHTOB U3 CIIMCKA B COOTBETCBHMU C HHAWBUAYAJIIbHBIM 3aJJaHUEM.

OcHoBHas TeMaThKa: pa3paboTKa MPUIIOKEHHUS C MCIIOJIb30BAHUEM KOMIIOHETOB-MEHIO M KOM-
MOHEHTOB-IHAJIOTOB.

PexomeHyemblii 00bEM: IOATCHUTEIbHAS 3alTUCKa 00bEMOM 15 cTpaHMIl JOIDKHA CONEpIKATh
TUTYJIBHBIN JIUCT, IeTb padO0Thl, MHANBUAYAILHOE 3a/IaHue, TUCTUHT (aiiia peann3any, CKpUHIIO-
ThI Pa0OTHI ITYHKTOB MEHIO U OTEPAIUii C OIMCAHUEM.

Brigaua 3aganusi, mpuéM KOHTPOJIBLHON pabOThI MPOBOAUTCS B COOTBETCTBUU C KAJICHIIAPHBIM
y4eOHBIM TpaduKoM.

Ouenka Kpurepun onieHKH KOHTPOJIbHOM PadoThI

3a4TEHO KonrponbHas pabota craHa B ycTaHoBlIeHHblE CpokH. IloscHuTenbHas
3anncka odopmiena B coorBercBun ¢ npaBuiaamu OI'BOY BO «bpl'Y».
Omunbku u 3ameuyeHus ucnpasieHbl. CKPUHIIOTHL K paboTe MPHIOKEHHS
coJIepKaT KOPPEKTHbIE MTOSICHEHUSI.

HC 3a4TCHO KOHTpOJ’IBHaH paGOTa HC CAaHa B YCTaHOBJ'IeHHHﬁ CPOK.
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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- 15 + + 2 75 JIx, JIP, CPC OK3aMeH
OPHUEHTHPOBAHHOE IPOrPAMMHPOBAHHE
2. OCHOBHBIC HAIIPaBJICHHUS B TIPOTpaM- 14 + + 9 7 JIk, JIP, CPC SK3aMeH
MHPOBaHUHU
3. Knaccer 16 + + 2 8 JIk, JIP, CPC DK3aMeH, Kp
4. ba3oBblec NpUHOMIBI  O0OBEKTHO- 15 + + 9 75 JIk, JIP, CPC SK3aMeH
OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHHSI
5. ba3oBble KOHCTPYKIMU OOBEKTHO- 14 + + 9 7 JIk, JIP, CPC SK3aMCH
OPUEHTUPOBAHHBIX IPOTPaAMM
6. JlanHabie u QYyHKIIMU KiIacca 16 + + 2 8 JIk, JIP, CPC DK3aMeH, Kp
7. Hacnenosanue u noaumopdusm. Bup-
TyaJbHbIE (DYHKIHH, aOCTpaKTHBIE KJac- 13 + + 2 6,5 JIk, JIP, CPC DKk3aMeH
CHI
8. OcoOeHHOCTH KIIaCCOB, HACIEAYIOUIIX
KjaccaM OMOJIHOTEKH KoMIToHeHTOB C++ 14 + + 2 7 JIx, JIP, CPC Ok3amMeH
Builder
6cezo 4acoe 117 58,5 58,5 2 58,5
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2. Kansepr, Y. Borland C++ Bulder: Dunuknoneaus nporpammucra / Kansepr Y., Peticnopd K. - M.: [lua-
codr, 2005. - 1008c. Ctp-1er ans CP: 25-37, 54-75, 105-113, 157-205.

3. Masnosckas, T.A. C++. OObeKTHO-OPHEHTHPOBAHHOE TIporpaMmmupoBanue. [paktukym: Yde6. mocodue
Jutst By30B. - CI10.: [Tutep, 2004. - 265¢. Ctp-upt st CP: 10-18, 43-89, 101-114, 123-138.

7. NEPEYEHDb OCHOBHOM ¥ JONOJHHUTEJIBHOW JHUTEPATYPBHI,
HEOBXOJIMMOMU 1JIsA OCBOEHUA JUCHUITJINHBI

Koauuecmeo
Buo | ax3emnnapoe | Obecneuen-
3ana- | 6 oubnuome- HOCmb,

mus Ke, (3K3./ 4ei.)
T,

Haumenoeanue uzoanus

No
(asmop, 3aenasue, 6blX00HblE OAHHbLE)

1 2 3 4 5

OcHoBHas JIMTEpaTypa

1. Aradonos, E.Jl. [IpuknagHoe nporpaMMupoBaHue : y4eO-
Hoe niocobue / E.JI. Aradonos, I'.B. Bamenko; Munuctep-
cToB oOpaszoBanusi u Hayku Poccuiickoit @eneparum, Cu-
oupckuii Pexepanbublii yHuBepcuteT. — Kpacnosipek : Cu-
oupckuii (enepanpHbii yHEBepcuTer, 2015. — 112 c. :
Tabun., rpad., wi. - bubmmorp. B kxu. — ISBN 978-5-7638-
3165-8; To e [DmexTponHsIi pecype]. —
URL.://biblioclub.ru/index.php?page=book&id=435640

JIx oP 1,0

2. Amapuna, 1. B. O0beKTHO-OPHEHTHPOBAHHOE NPOTpaM-
MupoBaHue B C++: JJeKUMHU U ynpakHeHHs : yueO. mocodue JIx,
s By3oB / U. B. Amapuna. - Mockga : ['opsiuast JiuHus- 113
Tenexom, 2008. - 320 c.

20 1,0

3. UBanosa, I'. C. O0BEKTHO-OPUEHTUPOBAHHOE MTPOTPaMMHU-
poBanue : yueOHuk s By3os / I'. C. Mpanosa, T. H. Hu-
gyymkuHa, E. K. [lyraues. - 2-e u3z., nepepad. u jgorm. - M. : JIx 10 0,7
MI'TY, 2003. - 368 c. - (MudopmaTika B TEXHUIECKOM
YHUBEPCHUTETE).

4, IMaxomos, b. U. C/C++ u Borland C++ Builder mis maun-
Harolux : yueOHoe mocobue / b. U. Ilaxomos. - Cankr- | JIP, kp 10 0,7
[letepOypr : BXB- Iletepbypr, 2007. - 640 c.

JlonoJIHNTEIbHAS JIUTEpaTypa

5. Apxanrensckuii, A. Sl. IlpueMbl mporpamMMHupoBaHHS B
C++Builder 6 u 2006 : yyeOHoe mocobue / A. 5. Apxan- JIx 5 0,3
rensckui. - Mocksa : BMHOM, 2006. - 992 c.

6. Amapuna, U. B. SI3pik C ++ 1 00BEKTHO- OPHEHTHPOBAH-
Hoe mporpammupoBanue B C ++. JlabopaTtopHslii mpakTu-
KyM : yuebHoe nocodue / U. B. Amapuna, XK. @. Kpynckas
. - Mocksa : ['opsigast munms- Tenexowm, 2015. - 232 c.

JIP 5 0,3

7. Kpymun, O.K. Cunres rpapudeckux o0pa3oB MPOCTEIMH CpPell-
ctBamu: JlaGoparopusiii nmpaktukym / O.K. Kpymun. — Bparck: JIP 40 1,0
OI'BOY BIIO «bpl'Y», 2012. — 91 c.

8. Opnos, C. A. Teopust U MpaKkTHKa S3BIKOB MPOrPaMMHPO-
BaHUs : y4eOHMK A OakanaBpoB u Maructpos / C. A. Op- JIx,
soB. - Cankr-IlerepOypr : Ilurep, 2013. - 688 ¢. - (Yued- I13
Hoe niocoOue. CTaHmapT TPETHLETO MTOKOJICHHUS).

9. [MaBnoBckas, T.A. C/C++. CTpyKTypHOE MpOrpaMMHUpOBa-
nue: [Ipaktukym / [TaBnosckas T.A., Llymak F0.A. - CIIG.: JIx 24 1,0
ITutep, 2007. - 239 c.

10. | amwuc, B. A. C++ Builder Borland Developer Studio 2006 Kp 5 0,3
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: yueOHoe nocobue / B. A. Illamuc. - Cankr-IletepOypr :
Iutep, 2007. - 781 c. - ([ns mpodeccuonanon).

8. INEPEYEHb PECYPCOB NH®OPMALIMOHHO -
TEJEKOMMYHUKAIIMOHHOU CETU «<MHTEPHET» HEOBXOJAUMBbIX
JJIs1 OCBOEHUA JTUCHUITIJIMHDBI

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

2. DnexTponHas 6ubnmoreka bpl'yY

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

3. DneKkTpoHHO-0MOIMOTEeYHAs cUcTeMa «Y HUBEpCUTETCKast Oubnnoreka online»
http://biblioclub.ru .

4. DnekTpoHHO-OMbMoTeuHas cucrema «M3ngarenscTBo «JIaHby

http://e.lanbook.com .

5. Uadopmanmonnas cucrema "EnuHoe OKHO J0cTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas 6ubinoreka eLIBRARY.RU http://elibrary.ru .

7. YauBepcurerckas nnpopmannonnas cucrema POCCUS (YUC POCCHA)
https://uisrussia.msu.ru/ .

8. HantmonanwHas anekTpoHHas oubiamoreka HOb

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

9. METOJAUYECKHUE YKA3AHUSI AJI51 OBYYAIOLIUXCSI IO OCBOEHMIO
JUCHUIINHbBI

9.1. MeToanyeckue yKazaHus JJisl 00y4aI0LIMXCS 10 BHIMOJTHEHHIO J1a00PaTOPHBIX PadoT

JlabopaTopnasi padora Nel
Pa3paboTka npocreiiliero npusio:keHusi ¢ ucnoab3oBanuem 1ementos UCP C++ Builder

[{enb paGOTHI:

1. BeipaboTaTh npakTu4decKue HaBbIKKA padboThl ¢ anementamu ICP C++ Builder, Hayuntbes co3na-
BaTh, KOMITWJIUPOBATh, BHITIOJIHSITH M UCIPABIISATH MPOCTEHIIINE TIPHIOKEHUS B CUCTEME BU3YallbHO-
ro nporpammupoBanusi C++ Builder;

2. HAa OCHOBE WH/MBHIYaIbHOTO 3aJlaHus pa3padoTaTh U OTIAJUTh MPUIOKEHUE 00pabOTKH airo-
PUTMOB JIMHEWHOMN CTPYKTYPBI.

3aganue (0IMH M3 BO3MOYKHBIX BAPUAHTOB):
TpeyroqbHUK 3a/laH BEIMYMHAMU CBOUX YIJIOB M PaJINyCOM BIUCAHHOM OKpy>KHOCTH. Haiitu cto-
POHBI TPEYTOJILHHKA.
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PR _ [of x| LIOpsUIOK BBIMOIHEHUS:

O3HaKOMUTBCSI C OCHOBHBIMHU TEOPETHYCCKUMH TTOJIOKEHHSIMU K padore.
[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 3ananHus. B okHa penaktupoBanus Edit monb3oBatens Oymer 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 mporpaMmMbl. Kak BapuaHT, B KauecTBE KOMIIOHEHTA OTOOPAXKEHUs
CoDo. .l labels . pabOTHI MPUIOKEHUS MOXHO Tpeaycmorperh MeTky Label. Okuo dop-

MBI MOKET BBITJISAETH ciaeayrouum oopaszoM (puc. 1). JAns cummerpuu-
HOT'O pAacIOJIOKEHUSI KOMIIOHEHTOB, JUUIsl OJUHAKOBOIO MX pasmepa IIo
----- . . -+ TOPH3OHTAJIM W BEPTHKAIA MOXXHO BOCIOJIB30BaThCs KomaHmamu 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 meyaTHoM Buje. B oTuére HOKHBI IPUCYTCTBOBATH:

1. Howmep BapuanTa uHIUBUAYaNbHOTO 3a1aHus (BI3);

2. llens paGoThI;

3. 3ananue Ha 1a00paTOPHYIO padoTy;

4. OkHO (OpMBI IPUIIOKEHHUS C pe3yabTaTaMu padoThl. B 3aromoBke Gpopmbl ykazaTs HOMep J1a0o-
paTopHOii paboThl, HOMEP MHAWBUIYAIBHOTO 3aJJaHMsl, a TAKXKE (PaMUIIUIO U.0. 00yJaroIerocs;,

5. JluctuHr ¢aiina peanuzauuu .cpp Moyist GOPMBI.

3a/laHus JAJI CaMOCTOSITENIbHON paboThI:
[Tpenycmotpenst BU3 obygarorierocs.

PexoMeH1aInu 1o BEIMOJHEHHUIO 3aJaHUI U MOATOTOBKE K J1a00paToOpHOU paboTe
O3HaKOMUTBCA C TEOPETUYECKUM MAaTe€puajoM, MPEACTABICHHBIM BO BTOPOM U MSATOM pasjeiiax
MAHHOHN JUCIMILIAHEL

OcHoBHas nuTeparypa
1. [Taxomog, b. U. C/C++ u Borland C++ Builder ansa maunnaromux : yaueonoe nocoodue / b. 1. I1a-
xoMoB. - Cankt-IletepOypr : BXB- Iletepoypr, 2007. - 640 c.
JlononHuTENRHAS IUTEPATYypa
2. Kpymun, O.K. Cunres rpagudeckux o0pa3oB MpocTeIMU cpeacTBamu: JlabopaTopHBIM mpakTH-
kyM / O.K. Kpymun. — bparck: ®I'bOY BIIO «bpI'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
Pa3padoTka MpuJIoKeHHusl ¢ UCMOJIL30BAHMEM KOMIIOHEHTOB BBO/Ja M 0TOOPaKeHHs OTHO-
CTPOYHOI0 TEKTA

[{enh paGOTHI:

1. I[TproOpecTn MpaKTHYECKHE HABBIKA MCIOJIB30BAHUS KOMIIOHCHTOB OTOOpPa)KEHHS W BBOJA TECK-
cToBoit nnpopmarnmu 6udmmoreku C++ Builder;
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2. Ha ocHOBe MHAMBUIYAJILHOTO 33JIaHUs pa3padboTaTh ¥ OTJIAJAUTh MPUIOKEHUE 00pabOTKH OTHO-
CTPOYHOT'O TEKCTA.

3aganue (0AMH U3 BO3MOXKHBIX BAPUAHTOB):
BBenena cTpoka, comeprkamias Tekct. PazpaboTaTs MpuiIokKeHHE, ONpeeiisatonee KOJUIeCTBO CIOB
B IIPEIUIOKEHUH ¢ YETHBIM KOJIMYECTBOM COTJIACHBIX OYKB.

ITopsAI0K BBINOJHEHUSA:

O3HaKOMHTBCSI C OCHOBHBIMU TEOPETUYECKHMH TOJIOKECHUsAMHU K padore. [Ipu paspaboTke mpuiio-
JKCHHS, KaK OJIMH W3 BapUaHTOB, MOXXHO HCIIOJIb30BaTh CJCAYIOIIYI0 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 penaktupoBanus Editl mons3oBarens OyaeT BBOAUTh HEKOTOpOe mpemiokeHue. Cpa-
OarbiBaHue KHOMKHM Buttonl mpenmosaraeT BBIMOJHEHHE HEKOTOPOTO JICHCTBHS Haj BBEIEHHBIM
TEKCTOM B cooTBercTBUM ¢ Temoi BU3. Mertka
Label2 moxxeT oToOpaxkars pe3yabTaT pabOThI MPO-
rpammbl. Kak BapuaHT, B KauecTBe KOMIIOHEHTA
oToOpakeHHsI PabOThI MPHUIOKCHHUS MOXHO Tpeay-
CMOTpeTh OKHO penaktupoBanus Edit2. ITpu cpaba-
ThIBAaHWU KHOTNKH BUttON2 mpusokeHue DOJKHO 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:

Otuét cnaércs B meyatHoM BUjie. B 0Tu€Te 1OJIKHBI 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 TaKKe (PaMUIIMIO U.0. 00yJarouierocs;

5. Jluctunr ¢aitna peanuszanuu .cpp Moyt GOpMBI.

3ajaHud JUIS CaMOCTOSITENIbHOW PabOThI:
[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. I1a-
xoMoB. - Cankt-Ilerepoypr : BXB- [lerepoypr, 2007. - 640 c.

JlononHurenbHas IuTeparypa
2. Kpymun, O.K. Cunre3 rpadpudecknx o0pa3oB MPOCTHIMU cpeacTBaMu: JIabopaTOpHBIA MpaKkTH-
kyM / O.K. Kpymun. — bparck: ®I'bOY BIIO «bpI'Y», 2012. - 91 c.
3. Amapuna, U. B. f3p1k C ++ 1 00bEKTHO- OPHEHTUPOBaHHOE TIporpammupoBanue B C ++. JlaGo-
paTopHBIN MPAaKTUKYM : yueObHoe nocobue / U. B. Amapuna, XK. ®@. Kpynckas . - Mocksa : ['opsiaas
muaug- Tenexom, 2015. - 232 c.

KoOHTpOTbHBIE BOIIPOCHI JIJISl CAMOIIPOBEPKHU

1. Kakoe cBoticTBo kommnoHeHTOB Label, StaticText, Panel onpenensier Tekct, oroOpakacMblii B
HUX?

2. HazoBuTe QyHKIMH, IEPEBOIAIINE YHCIOBYIO HH(OPMAIIHIO B CTPOKU B 00paTHO.

3. OnummuTe QYHKIIMU WM METOJIbI, KOTOPBIC UCIIOJIH30BAaHbI B TIPHIIOKEHUH JIsl 00pabOTKH 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 MPakTHYECKUE HABBIKK HCIIOJIb30BAHUSI KOMIIOHCHTOB BBOJA U OTOOPa)KCHHS TCK-
croBoi uH(popmanuu oudmmorexu 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 JIEMCHTOB
HaJ HOOOYHOH 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 MHOrOCTpO4HOro peaakTupoBaHus, 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 ITOJIb-
30BaTellb YKa3bIBAET KOJMUECTBO CTPOK M CTOJOOB, COOTBETCTBEHHO. CpabaThiBaHne KHONKH But-
tonl mpennonaraer reHepauuio ucxogHo matpuubl. [Tpu Haxkatuu Ha kHomky Button2 nomkHo
BBITIOJIHATHCSL HEKOTOPOE JEHCTBUE HAJl JJIEMEHTAaMH MaTpPUIbl B COOTBETCTBMM ¢ 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. OkHO pOpMBI IPHITOKEHUS

Popma OTYETHOCTH:

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

1. Howmep BapuanTa nHauBHIyasibHOTO 3adanus (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 (OPMBI.

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 nns Haunnaromux : yaeOnoe nocobue / b. U. I1a-
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 PEAaKTUPOBAThH COIEP:KUMOe KommoHenTa 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 IMPAKUYCCKUC HABBIKU HCIIOJIB30BAHUA YHPABJIAIOMUX KOMIIOHCHTOB 6I/I6JII/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-
HAMHUYCCKUX 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 aMuuTyaHo-4actoTHoi 20lgAM(lgw) u norapudmudeckoii (pa3zoBOYaCTOTHOIM
F(lg ®) xapakTepucTHK.

I1OpsIAOK BBINOJHEHUS:

O3HaKOMMTBLCS ¢ OCHOBHBIMU TEOPETUYECKMMHU IMOJIOKEHUAMHU. [Ipu pa3paboTke 3TOro mpusioxe-
HUS, KaK OJTMH W3 BapUaHTOB, MOXKHO MCIIOJIBH30BAThH CIIENYIOIIYI0 KOMOMHAITUIO BH3YyaIbHBIX 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. Kommonentst Chartl, Chart2 6yayr crpouts rpaduku. B okna penaktuposanus Editl-
Edit4 mons3oBarens OyneT 3aHOCHThH 3HaYCHUS KOIDOUIMEHTOB MEPeIaToOuHON QYHKIIMUA B COOT-
BETCTBUH C MHIMBHIYaTbHBIM 3a1anueM. [Ipu cpabareiBanuu kHonku BitBtnl nomkHbI cTponThes
rpaduku B komnoHentax Chart. Ilpu Haxkatnu kHonku BitBtn2 npunoskenue Oyner 3aKkpbIBaThCS.
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 UCIOJB30BaHHUE KJIABUII YCKOPEHHOTro jaoctymna. OKHO (GOpPMBI MOKET BBITJISIIETh CIIENy-
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 [ / At 1. Homep BapwaHTa HWHIWBHIYAJIBHOTO
g 5 =T SV/E\EEEY 3aganus (BU3);

R i 2. lens paboTsl;

| € BUX MuX 012345678 910111213141516 1718192021 22292425 .

[ 3. 3apanue Ha 1a00paTOPHYIO padoTy;
| e o " 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.

3alaHus JUIS CaMOCTOSITENLHOM paOOThL:
[Tpenycmotpenst BU3 obyvaromierocs.

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 HaunHaromux : yaeOHnoe nocoowue / b. U. I1a-
xoMOB. - CankTt-Ilerepoypr : BXB- [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 IS CAMOIIPOBEPKHU

1. Vkaxxure ocHOBHBIE CBOMCcTBa 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?

JlaGopaTopHas padora Ne5
Pa3padoTka nNpujioKeHusl ¢ UCMOJb30BaHHEM TPauIecKOro KOMIOHEHTA

[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 TOUkU ¢ KoopauHatamu (X,Y) 3akpalieHHONW 001acTH.

[TOpSIIOK BBITTOTHEHHSL:

O3HaKOMHUTBHCS ¢ OCHOBHBIMH TCOPETHYECKMMH TOJOKEHHsIMH. [Ipu pa3paboTke 3TOro MmpHiIoxe-

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 xommonenTe Image momkHO pacmosararbesi rpaduueckoe u300pakeHue, B COOTBETCTBUH
44



http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B0%D1%85%D0%BE%D0%BC%D0%BE%D0%B2%2C%20%D0%91%2E%20%D0%98%2E

C BapHMaHTOM HWHAMBHIYyaJIbHOTO 3a1aHus. B okHa pemaktupoBanus Editl u Edit2 mons3oBarens
Oyzer 3aHocuTh KoopauHaThl Touku X,Y. Ilpu cpabGateiBanuu kHomku Buttonl momkxHa nmpoBepsTh-
sl IPUHAIIC)KHOCTh TOYKH C KoopauHaTaMu X,Y 3akparieHHou oOmactu. Pe3ynbrar 3Toil mpoBepKu
JIOJDKEeH BhIBOIUTHCs B MeTKy Label3. Ilpu cpabareiBanuu kHomku Button2 npuiioskeHue T0KHO
3aKpbIBaThCA. OKHO (OPMBI MOKET BBITJISAETH CICAYIOIIUM 00pa3oM (puc. 5).

' X dopMa O0TYETHOCTH:

: — ] Otuér cmaérca B mneyatHoM BuJe. B oruére
I I DI I JIOJDKHBI IIPUCYTCTBOBATD:
fifffffffffffffffffffffffffffffffffffffffIf 1. Homep BapumaHTa HHAMBUIYaIbHOTO 3a/a-
R v (BI3);
P ] 20 Hens pagotss

R R T | | 3. 3ananue Ha naGoparopuyio pa6ory;
o A Okno (hOPMBI IIPHIIOKEHHS ¢ Pe3yIIbTaTaMu
: pabotel. B 3aronoBke (opmbl ykazath HO-
D K Mep J1aGOpaTOpHOH paGOThl, HOMEP HH/HU-

| ....................................... | BI/IIIyaJII)HOFO 3aﬂaHI/Iﬂ, a TakKKe q)aMI/I.HHIO

% Dopma nabopatopHoH paboTel Ne4. 3ananne Nal. Cha... E]@

flffffffffffffffffffffffffffffffffffffffflf 1.0. 00y4Jaromerocs;
5|:::::::::::::::::::::::::::::::::::::::|5 5. JlucTuHr MoyIs opMEI .cpp daiina peann-

STHEEEEH ST | o

Jh e | Sananud and camocTosTenkiolf paGoTE:

e L Tlpenyemotpensl BU3 oby4aromerocs.

e lEa . Labeld i 5

S ciooooooorir ] PekoMeHanMKM OO BBINOJHEHUIO 3aJaHUN U
Y=[Ediez - - - . . Buttonl |:: Button? | ...........

"""""" MOJIrOTOBKE K JabopaTopHOit pabote
Puc. 5. Oxno dopmer npuiokerus 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- ITetepOypr, 2007. - 640 c.
JlononHuTENBbHAS 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.

KoHTpoIIbHBIE BOIPOCHI JUTS CAMOTIPOBEPKH

1. Vkaxure crnocoObl pucOBaHUS 1O KaHBE.

2. OnuImuTe MEeToIbl, KOTOPBIE UCIIOIB30BaHbI B MMPHUIIOKEHHH JJISl PUCOBAHUS 3aJaHHOW (DUTYPEI.
3. Vkaxute pasianuus mexy napamerpamu fsSurface u fsBorder meroma FloodFill.

9.2. MeToanyeckne YKa3aHHUs M0 BHINOJHEHUIO KOHTPOJIBLHOMH padoThl

[Tpu pazpaboTke MPHUIOKEHUSI KOHTPOJIBHOH (POPMBI, KaK OJJMH U3 BAPUAHTOB, MOXKHO HCIIOJb-
30BaTh CIIEAYIONIYI0 KOMOWHAIIMIO BU3yadbHBIX KommoHeHToB C-++ Builder: kommoneHT-MeHIO —
MainMenu, komnonentsl OpenDialog, SaveDialog, kommoHeHT oTOOpaskeHHs U BBOJA WH(pOpMa-
uu, Hanpumep, ListView, metku Label, okna penaktuposanus Edit u knonku Button. Kommonent
MainMenu momken conepkaTh pasziensl MEHIO B cooTeTcTBuH ¢ 3amanueM (HOBBIU CITMCOK,
OTKPBITb CITMCOK wu T.1.). Inanorun OpenDialog, SaveDialog 6yayt peaan3oBbIBaTh COOTBET-
CTBYIOILIME JIMATOTOBBIE OKHA. KOMITOHEHT 0TOOpakeH!s ¥ BBOJIa MH(POPMAIIHH JOJDKEH COICPKaTh
anemeHThI crincka. Metku Labell — Label6 mosicusitoT 3Hauenue okon penakruposanus Editl — Ed-
it6. Te, B cBOIO Ouepelb, TOJDKHBI OTOOpaXKaTh BBOJAWMBIE TOJIB30BATEIEM MapaMeTphl dJIEMEHTa
crucka. CpabateiBanue kHonku Buttonl mpeamonaraer qo0OaBiieHHEe HOBOTO 3JIEMEHTA B CITHCOK.
[Ipn HaxxaTuu Ha KHOMKY BUtton2 mporpaMma BBITIOJHSET yJaJieHHE JIEMEHTOB B COOTBETCTBUU C
temoit BU3. Knomnka Button 3 moxxet ay0nmpoBaTh OJMH U3 pa3neaoB MeHI0. OKHO (hOpMBI MOXKET
BBITJISZIETh CIICIYIOIUM 00pa3oM (puc. 7):
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[l
Labell Label2 Label3 Label4 Label5 Label6

'
[Edit1 |Edit2 Edit3 Edit4 Edit5 Edit6 Buttan1

' == [}
Elir=) Button2
Button3

.

Puc. 7 OxHO (OPMBI IPHITOKEHAS

Jlanee paccMaTpuBarOTCs IPUMEPHI JTH-
CTUHI'a MpOrpaMMbl IJId KaXXJO0r'o ITYHKTa
KOHTPOJIbHOU PaOOTHI.

OcHoBHas JuTepaTypa
1. ITaxomos, b. . C/C++ u Borland C++
Builder mist HaunHaronmx : yueOHOE MOCO-
6ue / b. U. [Taxomos. - Cankt-IleTepOypr :
BXB- Ilerepoypr, 2007. - 640 c.
JononHuTenpHas Mreparypa
2. Ilamuc, B. A. C++ Builder Borland

Developer Studio 2006 : yae6Hoe mocodue / B. A. Illamuc. - Caukr-IlerepOypr : ITutep, 2007. -

781 c. - (s mpodeccuonanos).

10. IEPEYEHb HTH®OPMAIIMOHHBIX TEXHOJOT' Wi, HCIIOJIb3YEMBIX TP
OCYHECTBJIEHUA OBPA30OBATEJIBHOI'O NTIPOLECCA 11O JUCHUITVIMHE

1. OC Windows 7 Professional.

2. Microsoft Office 2007 Russian Academic OPEN No Level.
3. AuTHBHpPYCHOE IporpammHoe obecrieueHue Kaspersky Security.

11. OIMUCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIVIMHE

Buo Haumenosanue Ilepeuensv ocnosenozo 060opyoo- No 113 u JIP
3aHaAmus ayoumopuu 6aHUn
1 3 4 5
JIP JIMCIUIeHHBIH KIace AMD Athlon 64 JIP 1-5
(5GHz/250Gh/2Gb/DD-RW), 2
spa
CP U3 Ne3 O6opynopanue 15 - i

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

IIpunoxenne 1

MPOMEXKXYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSA MO JUCIHUIIJINHE

1. Onucanue ¢GpoH/Ia OLIEHOYHBIX CPEACTB (MACHOPT)

No
- JIeMeHT KOMIIeTeH-
KOMIIe- - Pazagen Tema DOC
TEeHIHHU
1. Beegenne. OOBEKT-
1.1. OcHOBHBIC HMOHATUSA U | DK3aMEHAI[HOH-
HO-OPUCHTHPOBAHHOE .
onpecIeHUS HbIi Bonpoc 1.1
MIPOTPaMMHPOBAHHE
2.1. IIpouenypHoe mpo- | DK3aMEHAI[MOH-
2. OCHOBHBIC HAMPAB- | rpanvupoBaHUe HEI Bonpoc 2.1
JICHUSI B TIPOTPaMMHU-
DK3aMeHaInOH-
pOBaHHU 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 mpuHimiel | 4.2. OrpaHndeHne TOCTy- | 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.
- DK3aMeHaIMOH-
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. AaHHBIE-3JIEMEHTBI
6. lannbie u QyHKIUU A > | DK3aMeHaIOoH-
CTaTHYECKHE JIaHHBIE, o
KJlacca HBII Bompoc 6.1
KOHCTAHTHEIE JaHHEIE
7. Hacnemosanune wu
nonuMophusM, BUpPTY- | 7.2. BuptyaneHble QyHK- | DK3aMeHAI[OH-
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
KOMITOHEHTOB 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 YIpaBICHHS W BBIOH- | JIEHHS B Iporpammu- | 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-
TEIIbHOM TEXHUKH IS IIPY’KECTBCHHBIE dhyHK- 9
3. Kimaccar HBIA  BOIPOCHI
MPOEKTUPOBAHUS CUCTEM MY, KOHCTAaHTHBIE (DYHK- 34 35

aBTOMaTU3aluu n
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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 (GYHKIUH, 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 omnpexnencHus | 1. Beexenne. OOBeKTHO-
00BEKTHO-OPHECHTUPOBAHHOTO  TPOTPaMMH- | OPUECHTUPOBAHHOE TIPO-
posanus (OOIT) rpaMMHUPOBAHUE
2.1. IlpouenypHoe 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, KOHCTaAHTHBIC JaHHbIC

6. Janubie ¥ QyHKIMH
Kiacca

7.1. Tlonmumopduzm. BupryanbHabie GyHKIIMU

7. HacnenoBanue 4 mo-
mumopdusM. Bupryanb-
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. Kitaccnl

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 nNoKasaresjeid H KpUTEPHEB OLCHUBAHNS KOMIIETCHIIUH

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 C KOMITBIOTEPOM;

OTJINYHO

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

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 MHTETPUPOBAHHOMN Cpeibl 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-

IMPOCTUPOBAHUA OTHACIIb-

HBIX GJIOKOB U yCTpOﬁCTB HUTCJIbHBIC BOIIPOCHI OTBCYACT HCYBCPCHHO.

Ha o6a Bompoca oOyuaromuiicss oTBeYaeT
HeyOenuTenpbHo. Ha norosHuTeNnbHBIE 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 JAeATEJIbHOCTH

HucuumuinHa «[IpukiagHoe nporpaMMHUpOBaHUe» HalpaBieHa Ha (opMupoBaHHE y 00ydaro-
IIMXCS 3HAHUHM U HaBBIKOB MCIIOJIb30BaHMsI COBPEMEHHBIX TEXHOJIOTMH U METO0B pa3paboTKHU Mpo-
IPaMMHBIX CUCTEM JUI PELICHMs NMPaKTHUECKUX 3ajJjau C MCIIO0JIb30BAaHHUEM COBPEMEHHBIX MHCTPY-
MEHTAJIbHBIX CPEACTB, HEOOXOAMMBIX B JalbHEWIIEM, IPU MPOEKTUPOBAHUU U IKCILTyaTalluu CH-
CTEM YIIpaBJICHUS] U aBTOMATH3ALHH.

N3ydyeHne qUCHMILIMHBI TPelyCMaTPUBAET:

—  JIeKUuwu,

- nmabopaTopHbIE pabOTHI;

- KOHTPOJIbHYIO paboTy;

- CaMOCTOSITEIIbHYIO padoTy;

—  DK3aMeEH.

B xone ocBoenus paznena 1 «Bpenenue. OObEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHUEY
oOyyaromuecs: TOJDKHbBI YSICHUTh: OCHOBHbIE NOHATHS U ompenenenuss OOII (meTozsl, cBOiCTBa,
00BEKT), /1Ba MOJIX0/1a K BU3YAIIbHOMY ITPOrpaMMUPOBaHUIO HHTEpdelica.

B xone ocBoenus paznena 2 «OCHOBHBbIE HAIIPaBICHHUS B MPOrPaMMHUPOBAHUN» 00yYaroIIuecs
JIOJIKHBI 3HATh. TPU HAIIPaBJIEHUS B IPOIPaMMUPOBAHUH, KOHIIETIIMIO TUIIOB IaHHBIX.

B xone ocBoenus paznena 3 «Kmaccel» oOyuaromumecs: JODKHBI YACHUTh: CHHTAKCUC O0BsIBIIE-
HUS KJ1acca, co3aHne 00beKTOB Kiacca, (PyHKIUU-3JIEMEHTHI.

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

B xone ocBoenus pazzaena 5 «ba3oBble KOHCTPYKIIMN 00BEKTHO-OPUEHTUPOBAHHBIX IPOrpaMM»
o0yyaromuecs JOJDKHBI YACHUTh: B3aHMOOTHOIICHUSI MEXy 00BEKTaMU U KJlaccaMu, HHTepdeiic u
peanu3anuio 00beKTa, MPUHIIUIT HACIEJOBaHUs, METO/1 00paObOTKU UCKITIOYEHHH.

B xone ocBoenus pasnena 6 «JlaHHble M QYHKIMHU Ki1accay oOydaromuecs AODKHBI 3HATH!
Ha3Ha4YeHHE U ONMHMCAHNE CTATUYECKUX JIAHHBIX-3JIEMEHTOB, TPHU TUIA KOHCTPYKTOPOB, JECTPYKTOP

B xone ocBoenus paznena 7 «HacienoBanue u nonumopdusm. BupTyanbhbeie QyHKIUH, ab-
CTPaKTHBIE KJIACChl» OOy4aroIMecs MOJIKHBI YSICHUTH: IpaBUiIa JOCTyIa K 3JeMEHTaM 0a30BOTro
KJ1acca U3 MPOMU3BOJHOTO KJlacca, Ha3HAY€HUE BUPTYAJIBHBIX M a0CTPAKTHBIX (DYHKIIHH.

B xome ocBoenus pazgena 8 «OcoOEHHOCTH KJIACCOB, HACIEAYIOIMX KiaccaM OWOIMOTEKH
komrioneHtoB C++ Builder» oOyuaromumecs DOMKHBI 3HATh: CHHTAKCHC OOBSBICHUS CBOWMCTBA U
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COOBITHS.

B mporecce npoBeneHus 1a00paTopHBIX padOT MPOUCXOIUT 3aKpeIuIeHUe 3HaHUH, POpMUPO-
BaHHEC yMEHWN W HaBBIKOB wucmois3oBanus MCP C++ Builder mns paspaborkm 00BEKTHO-
OPUCHTUPOBAHHOTO 00CCIICYCHUSI.

B BBINIOTHEHUH KOHTPOJILHOM paOOThl HAKAILTMBAKOTCS MPAKTUYECKUE HABBIKK UCIIOIb30BaHMSI
KOMITOHETOB MCHIO U KOMITOHEHTOB-uaoro oubiarorexu C++ Builder.

[Tpu moAroToBKE K SK3aMEHY PEKOMEHYeTCsl 0c000€ BHUMAHHE YACTUTh CIEAYIOUIHM BOIIPO-
caM: CHHTaKCHC OOBSBIICHUS Klacca, 00bEKTa, CBOMCTBA, COOBITHS, METOJ] 0OPAOOTKU HCKITFOUCHHUH.

PaGora ¢ nureparypoil sSBISETCS BaXHEUIIMM SJIEMEHTOM B TOJIYYCHUW 3HAHUW O JHCIIH-
winHe. [Ipexe Bcero, HEOOX0IUMO BOCIIOIB30BATHCS CIIMCKOM PEKOMEHIyeMOH uteparypsl. J{o-
TIOJTHUTEJBHBIC CBEJICHHSI 10 U3y4aeMbIM TeMaM MOXKHO HAWTH B MEPUOANYECKON neuatn u MHTEP-
HETe.

[IpenycMoTpeHO IPOBEICHUE ayJUTOPHBIX 3aHATUI B MHTEPAKTUBHOW Gopme (JICKIHH C TeKY-
UM KOHTPOJIEM, J1JabopaTOpHbIe pabOThI ¢ Pa300pOM KOHKPETHBIX CUTYAIlHii) B COUCTAHUU C BHEa-
YAUTOPHOM pabOTOM.
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IIpunoxenue 2

AHHOTAIUA

paﬁoqeﬁ nporpaMMmbl TUCHHUIIJIUHBI
IIpuxiaaHoe mMporpaMMupoBaHHe

1. Heab u 32124y IUCHUTLTHHBI
Llenpl0 TUCHMIUIMHBI SIBISAETCS M3J0KEHHE 0a30BbIX MPHUHIUIIOB OOBEKTHO-OPUEHTHPOBAHHOTO
IPOrpaMMUPOBaHUS B 00BbEME, HEOOXOAMMOM I YCHEIIHOTO MCIOJb30BaHUs COBPEMEHHBIX HH-
TErPUPOBAHHBIX MAKETOB BU3YAJBHOTO MPOTPAMMHPOBAHUS MPHU NMPOEKTUPOBAHMU U Pa3pabOTKe
rpaduueckux uHTEp(HENHCcOB MOIb30BATENS.

3anaveil JUCHUILIMHBI SBISETCS MOATOTOBKA O0YYAIOIIUXCS K CAaMOCTOATEIbHOM padoTe mo pelie-
HUIO TIPAKTHYECKUX 3aJ1a4, CBSA3AHHBIX C pa3pabOTKOi rpaduueckoro uHTepdeiica moiap30BaTels B
WHTETPUPOBAHHOM Cpefie MPOSKTUPOBAHUS JIJISl PEIICHUS] TEXHUUECKUX 3a]a4, CTOSIIUX Mepe] cIie-
[IAAJTUCTOM.

2. CTpyKTypa AMCHHUIJIHHBI
2.1 PacnpeneneHue TpyIOEMKOCTH [0 OTACIBHBIM BUJIaM Y4eOHBIX 3aHSATHI, BKJIFOYAs CaMOCTOS-
TenbHyto padory: JIk — 17 gac.; JIP — 34 gac.; CP — 664ac.

OO6mas TpyA0EMKOCTh AUCIUILUIMHBI cocTaBisieT 144 vaca, 4 3a4ETHBIX €UHUIIBI.

2.2 OCHOBHBIC pa3/ieibl TUCIUIUIAHBIL:

1. Beenenue. OObEKTHO-OPUCHTUPOBAHHOE MPOTPAMMHUPOBAHUE;

2. OCHOBHBIE HAITPABJICHHS B TPOrPaMMHPOBAHNH;

3. Knaccer;

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

5. ba3oBbIe KOHCTPYKIIUH 00BEKTHO-OPUCHTUPOBAHHBIX MTPOTPAMM;

6. Jlanabple u pyHKIMK Kacca;

7. HacnenoBanue u monumMopdusm. BupTryabHbie GyHKIIMU, a0CTPAKTHBIC KITACCHI;

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

3. [llianupyembie pe3ybTaThbl 00yUeHHUs! (MepeyeHb KOMIMeTeHIHii)
[Tponecc n3yueHHs JUCUUIUIMHBI HAallpaBjieH Ha (popMUpOBaHHE CIEAYIOUIeH KOMIIETEHIIH!
OIIK-9 - cnocoOHOCTH HMCIIONB30BaTh HABBIKM PabOTHI ¢ KOMITBIOTEPOM, BIIAJETh METOJAMHU HH-
(opMalMOHHBIX TEXHOJIOIUH, COOII0AaTh OCHOBHbIE TpeOOBaHUS MH(POPMAIIMOHHON 0€30I1aCHOCTH;
[TK-6 - crtocoOHOCTh MPONU3BOANUTE PACYETHI U TPOSTUPOBAHUE OT/ICTHHBIX OJIOKOB M YCTPOHCTB CH-
CTeM aBTOMATH3allMM M YIPaBJICHHUS U BHIOMpATh CTAHAAPTHBIE CPEJICTBA aBTOMATHUKH, W3MEpH-
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.)

53



[IporpamMma coctaBlieHa B COOTBETCTBUHU C (helepaibHbIM TOCYAapCTBEHHBIM 0Opa30BaTENIb-
HBIM CTaHJIapTOM BBICIIEr0 00pa3oBaHMs MO HampasieHuto nmoArotoBku 27.03.04 YmpapieHue B
TEXHHUYECKUX cucTeMax oT «20» oktsiopst 2015 1. Ne 1171

s Hadopa 2017 roaa: u yuebusim mwianom ®I'BOY BO «bpl'Y» mis ounoit popmbl 00ydeHus ot
«06» mapta 2017 r. Ne 125, 3aounoii popmbl o0yuenust ot «06» mapta 2017 1. Ne 125 st 3a04HOM
dopmsbl (yckoperHoro ooyuenusi) ot «04y anpens 2017 r. Ne203.

IIporpammy cocraBuiI:

Kpymun O.K., nouent xapeapst 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.
COT'JTIACOBAHO:

3aBeyromuil BeIMycKaroei kapeapoin Urnarses 1.B.
Hupextop OuOIMOTEKH Cotnuk T.®D.

Pabouas nporpamma ogoOpena metoaudeckoii komuccueit ®OuA daxynbreTa

ot 28 nexadps 2018 r, mporokos Ne 5

[Ipencenarens METOAMYECKON KOMUCCUU (DAKyTbTETA VibsnoB A.JL.
COI''TACOBAHO:

Hauvanbauk

yu4e0HO-METOIMYECKOTO YIIPABICHUS Hexesen I'.I1.

Perucrpanmonnsiii Ne



