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1. OPTAHM3AIIMS CAMOCTOSTEJIBHOM PABOTHI

1.1 Opranu3allMOHHO-METOIMYECKUE TAHHBIE TUCIUTIIINHBI

HanmenoBanue
TEMBI

OO6muii 00BEM YacoB TI0 BUJAM CaMOCTOSITEITLHONU PaboThI

(m3 Tabn. 5.1 PI1J]

MOJIrOTOBKA
KypCOBOTO
MpOeKTa
(paboTh1)

MOJIrOTOBKA
pedepara/scce

WH/IMBHUlyaIbHbIE
JIOMAIH1E
3ananus (MJ13)

CaMOCTOSITENILHOE
H3ydeHHe
BonpocoB (CHB)

IIOATOTOBKA
K 3aHATUAM
(Ix3)

2

3

4

5

6

7

DBoJIIOUS
METOJIOJIOTHH
IPOrPaMMHPOBAHUS

20

2

CocTaBHBIC YaCcTH
00BEKTHOTO
oaxo0aa

ITonstue oObeEKTA.

20

OTHOIICHUS] MEXITY
o0BbeKTaMu

Paspabotka Visual
Basic-nipunosxeHui.
Co3znanne
POrpaMMHOTO
nuTepdeiica
0JIb30BATEJIS

Wurerpanus
TIPUIIOKEHUIN

20

BusyansHas Mmoaens
Delphi

OCHOBEI SI3BIKa
MIPOrPaMMHPOBAHUS
Delphi

20

Co3nanue padboumnx
IPUIOKEHUN

10

ITpupoga kmaccoB

16

11

UML-
YHADUITUPOBAHHBIH
SI3BIK
MOJICITPOBAHUSL.
YeTsipexypoBHEBas
Metamoznens MOF
HurepakTuBHas

dhopma

12

OTHOWICHUST MEXIY
KJIaccaMu
WnTepakTuBHas

¢dopma

16

13

OTHOIICHUST MEXTY
KJIaccaMu u
o0beKTaMu

14

IIpencraBnenue
00BEKTOB U KJIACCOB

16

15

Peanuzanus
OTHOUICHUH MEXITy
00BEKTAMH i
KJIaccaMu

16

16

Hacnenosanme kak




CpEICTBO
OpTraHU3aIIH
Hepapxuil KJIaccoB

17

II1aGa0HEI KJIACCOB,
byHKINH

18

Bubnuoreka

CTaHIapTHBIX 4 2

11a0JI0HOB.

19

Bbubnmorexka BBOmA-
BBIBOJIA

2. METOJIUYECKHWE PEKOMEHJIAIIAH 11O BBINTOJTHEHUIO
KYPCOBOM PABOTHI (ITPOEKTA)

Tembl KypcoBBIX padoT (IPOEKTOB)

1.

2.

10.

11.

12.

13.

14.

15.

Pa3paboTka aBTOMaTH3NPOBAHHOTO TIPUIIOKEHUS TSI TOATOTOBKH TJOKYMEHTA
«Cuet-kBurtanius OpenOyprPernonl'as3» na 6manke ¢ nmomompio VBA / C#

Pa3zpaboTka aBTOMaTU3UPOBAHHOTO MPUIIOKEHUS JIJIsl TIOJTOTOBKHU JTOKYMEHTA
«KBurtanmus 06 aboHeHTCKOH oriate 3a yeyru cBsizu AO «TenecoT»» Ha OJaHKe ¢
nomortipio VBA / C#

Pa3paboTka aBTOMaTH3NPOBAHHOTO TIPUIIOKEHUS TSI TOATOTOBKH JOKYMEHTA
«KBuTaHIMS 32 )KUIUIIHBIE © KOMMYHAIIBHBIE YCIYTH» Ha OlaHKe ¢ momoisio VBA
/ C#

Pa3zpaboTka aBTOMaTU3UPOBAHHOTO MPUIIOKEHUS JIJIsl TIOJTOTOBKHU JTOKYMEHTA
«["apaHTUHBII TAJIOH HA COTOBBIN TenedoH» Ha OaHke ¢ momoipio VBA / C#

Pa3zpaboTka aBTOMaTU3UPOBAHHOTO MPUIIOKEHUS JIJIsl TIOJTOTOBKHU JTOKYMEHTA
«HamnoroBoe yBemomiieHrE Ha YIUIaTy HaJIOTa Ha CTPOCHUS» Ha OJaHKE C TIOMOIIBIO
VBA / C#

Pa3paboTka aBTOMaTH3NPOBAHHOTO TIPUIIOKEHUS TSI TOATOTOBKH JOKYMEHTA
«CBUIETENHCTBO O TIOCTAHOBKE HA YUYET B HAJIOTOBOM OpraHe» Ha OJaHKe C
nomonibio VBA / C#

Pa3zpaboTka aBTOMaTU3UPOBAHHOTO MPUIIOKEHUS JIJIsl TIOJTOTOBKHU JTOKYMEHTA
«JloroBop MuHOTO GAaHKOBCKOTO CUeTa» Ha OyiaHke ¢ momonisio VBA / C#

Pa3zpaboTka aBTOMaTU3UPOBAHHOTO MPUIIOKEHUS JIJISl TIOJTOTOBKHU JTOKYMEHTA
«PacxoHbIi KaccoBBIi opep» Ha OiaHke ¢ moMoIisio VBA / C#

Pa3zpaboTka aBTOMaTU3UPOBAHHOTO MPUIIOKEHUS JIJISl TIOJTOTOBKHU JTOKYMEHTA
«OO0BsBICHNE Ha B3HOC HAIMYHBIMUY Ha OiaHke ¢ momoinsio VBA / C#

Pa3zpaboTka aBTOMaTU3UPOBAHHOTO MPUIIOKEHUS JIJIsl TIOJTOTOBKHU JTOKYMEHTA
«Cuet-daktypa» Ha Oanke ¢ momompio VBA / C#

Pa3zpaboTka aBTOMaTU3UPOBAHHOTO MPUIIOKEHUS JIJIsl TIOJTOTOBKHU JTOKYMEHTA
«[ToctymnieHue ToBapoB U yCIIyr» Ha OiaHke ¢ momombio VBA / C#

Pa3zpaboTka aBTOMaTU3UPOBAHHOTO MPUIIOKEHUS JIJIsl TIOJTOTOBKHU JTOKYMEHTA
«Pacxonnas HakimagHasy Ha OnaHke ¢ moMorpo VBA / C#

Pa3zpaboTka aBTOMaTU3UPOBAHHOTO MPUIIOKEHUS JIJISl TIOJTOTOBKHU JTOKYMEHTA
«/loroBop o Bknaae «Ilencuonnsrit geno3ut» Coepdbanka Poccuny Ha O6aHKe C
nomotipio VBA / C#

Pa3paboTka aBTOMaTH3MPOBAHHOTO MPUIIOKEHUS TSI TOATOTOBKH TJOKYMEHTA
«KBHUTaHIIUS K TPUXOAHOMY KAaCCOBOMY Opepy» Ha Onanke ¢ nomoiibio VBA / C#

Pa3paboTka aBTOMaTH3NPOBAHHOTO TPUIIOKEHUS TSI TOATOTOBKH JOKYMEHTA
«[IpuxonHbIi KacCOBBIN opzep» Ha OnaHke ¢ nomouisio VBA / C#




16. Pa3paboTka aBTOMAaTU3UPOBAHHOTO MPUIIOKEHUS [Tl TOATOTOBKH TOKYMEHTA
«KBuTaHIMS 32 MApKOBKY aBTOMOOMIIEH» Ha OyiaHke ¢ momonisio VBA / C#

17. Pa3paboTka aBTOMaTH3UPOBAHHOTO MPUIIOKEHUS [Tl TOATOTOBKH TOKYMEHTA
«/loBepeHHOCTh Ha MOJIyYeHUE MaTePUATBHBIX IIEHHOCTEH» Ha OJIAHKE C TTOMOIIBIO
VBA / C#

18.  Pa3paboTka aBTOMaTH3UPOBAHHOTO MPUIIOKEHUS ISl TOATOTOBKU JOKYMEHTA
«ABaHCOBEBII 0T4eT» Ha O1aHke ¢ momomisio VBA / C#

19.  Pa3paboTka aBTOMaTH3UPOBAHHOTO MPUIIOKEHUS JIJIsl TOATOTOBKU JOKYMEHTA
«["apanTuiinelii Tanon» Ha O61aHke ¢ moMousio VBA / C#

20.  Pa3paboTka aBTOMaTH3UPOBAHHOTO MPUIIOKEHHS JIJISl TOATOTOBKU JJOKYMEHTA
«Perucrpannonnas kapTouka» Ha O61aHke ¢ momousio VBA / C#

21.  Pa3paboTka aBTOMaTH3UPOBAHHOTO MPUIIOKEHHS JIJIsl TOATOTOBKU JJOKYMEHTA

«Pacnpenenenue punancosy» ¢ nomousio VBA / C#
22.  MobunsHoe npmioxenue: «Mrpa Camepy . C#
23.  Ilporpamma: «Anroputm mmdposanus RSA». VBA / C#
24.  IIporpamma: «Mrpa Kpectuku-nomukuy. VBA / C#

25.  Ilporpamma: «Pemenue anredpanueckux ypaBHeHu 1-i, 2-i, 3-it u 4-i
creneHn». VBA / C#
26.  Ilporpamma: «Pemenue cuctembl N JIMHEHHBIX anredpanyeckux ypaBHeHH ¢ N

HeusBecTHbIMIY. VBA / C#
27.  Ilporpamma: «Oneparuu ¢ anredpandueckuMu mMatpunamMm». VBA / C#
28.  IIporpamma: «/IBonunsbrit KanbkyasTop». VBA / C#
29.  Ilporpamma: «BocbMepHuHbIi KanbKysaTop». VBA / C#
30.  Ilporpamma: «lllecTHaamaTepuuHblii KaabKynsaTop». VBA / C#
31.  IIporpamma: «IlepeBoasl eaunuil usmeperus». VBA / C#
32.  Ilporpamma: «O6onouka st TecTupoBanus». VBA / C#
33.  IIporpamma: «OGomouka ast aHkeTupoBaHus». VBA / C#
34.  Ilporpamma: «Kanenmaps ¢ vacamu». VBA / C#
35.  IIporpamma: «MHOTOQYHKIMOHAJIBHBIE 3JEKTPOHHBIC Yackl». VBA / C#
36.  Ilporpamma: «MHOTOYHKIIMOHATBHBIN ceKyHIOMEp». VBA / C#

2.1 Hesm n 3axa4M KypcoBoii padoThl (IPOeKTa).

Lesn KypcoBOro mnpoeKTHPOBAHUSI: CHUCTEMATU3allUs, 3aKpEIUIEHUE, paclIMpeHHe
TEOPETUYECKHUX M MPAKTUYECKUX 3HAHUN y CTYJCHTOB B HUCCIIEIyeMOW 001aCTH; pa3BUTHE
y 00ydarolMXcsi HaBBIKOB OPraHU3alMM CaMOCTOATENbHON paboThl, NPUMEHEHUS
METOMK UCCIIEIOBAHUS M PELICHHS TOCTABICHHBIX B IPOEKTE MPOOIIEM.

3agaum KypcoBOro npoeKra:

- yrayOiieHWe 3HaHMH Yy CTYJCHTOB IO OTACIbHBIM MpoOJeMaM COOTBETCTBYIOLICH
CHELHAIbHOCTH;

- BBIpabOTKa y 00y4aromKXCsl YMEHUSI IPUHUMATD PELICHHUS;

- pa3BUTHE Yy CTYICHTOB HABBIKOB BBIIIOJHEHHMs HAay4yHO-HCCIENOBATEIbCKUX paldoT
CaMOCTOSITENIFHOTO PelIeHNs MPOoecCHOHATIBHBIX 3a/1ay;

- (opmupoBaHue y OOy4aroIIMXCsl YMEHHUS DPACKPBIBATH COJACPKAHUE TEOPETUUECKUX
MOJIOKEHUH, J1eaTh 0000IEHHS U CAMOCTOSTENIbHBIEC BBIBOJIBI.

2.2 IlopsiIOK U CPOKM BBINOJHEHHSI KYPCOBOM MPOEKTA.

KypcoBoit mpoekT (paboTa) BBIIOJHSAETCS CAMOCTOSTENBHO [0 WHAMBHUIYaTbHOMY
3aJJaHUIO BBIIAHHOMY ITPEINO/1aBaTeeM.

CpoKu BBIIIOJIHEHUSI KYpPCOBOTO ITPOEKTA YKA3bIBAIOTCSA B MHAMBUAYAJIBHOM 33/J1aHUU, HO
HE M03/JJHEE TPeX HeAemb 1O Hadana HK3aMeHAllMOHHON CECCHH.

NuauBuayanbHOE KOHCYJIBTHPOBAHHME NPOBOJUTCS IPENOJABATENEM B JHU M Yachl
yKa3aHHbIE B rpa)uKy MPOBEIECHUS KOHCYIbTALUN.
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2.3 CTpyKTypa KYpCcOBOI0 poeKTa:

Hanpumep:

- TUTYJIbHBIN JIUCT;

- COZEpIKaHNUE;

- BBEJICHUE;

- OCHOBHAas 4acCTh;

- 3aKJII0YECHHUE;

- CIIMCOK MCIOJIb30BAaHHOM JINTEPATYpHI;

- IPUJIOKEHMUSL.

2.4 TpeGoBaHusi K 0popMJIEHHIO KYPCOBOM NMPOEKTA.

1. ®opmar nucra 6ymaru: A4.

2. Pasmep mpudra: OCHOBHOM TEKCT - 14 MyHKTOB, 3aroJIOBKH DPa3feiioB 16 MyHKTOB
NOJTY’KUPHBIN, 3ar0JI0OBKOB MOAPa3/1eia0B 14 MyHKTOB NOIYXUPHBIH.

3. HazBanue mpudra: TimesNewRoman.

4. MexnyCTpO4HbII MHTEPBAJI:IOJIYTOPHBII.

5. Kon-Bo ctpok Ha crpanute: 28-30 ctpok(1800 rmeuaTHbIX 3HAKOB).

6. AG3am: 1,5 cm.

7. IMons (mm):JIeBoe-30, mpaBoe, BepxHee U HKHEe — 20.

8. O6muit 00pem 6e3 mpunnokenuid: 30-40 ¢. MATMHONIMCHOTO TEKCTA.

9. O0beM BBeneHUA1-2 ¢. MAIMHOIIMCHOTO TEKCTA.

10. O6vem ocHOBHOM yacTu 25-35 ¢. MAITUHOMKMCHOTO TEKCTA.

11. O6wem 3akitoueHus: 1-2 ¢. MAIIMHONUCHOTO TEKCTA.

12. Hymepanus cTpaHuIl:CKBO3HAsl, B HUYKHEHN 4acTH JIMCTa, nocepeaunHe. Ha TutynsHOM
JIMCTE HOMEP CTPaHUIbI HE POCTABIISIETCS.

13. IlocnenoBaTenbHOCTh MPUBEICHUS CTPYKTYPHBIX 4yacTed paboThl: TUTYIbHBIN JHUCT.
3azaHve Ha BBIMOJHEHUE KypcoBoro npoekta. AuHorauus. Conepxanue. Beenenne. OcHOBHAs
yacTb. 3aknoueHrne. CIMCOK UCIOIb30BaHHBIX UCTOYHUKOB. [Ipunoxenus.

14. OdbopmiieHre CTPYKTYPHBIX YacTel pabOThI:KaKaas CTPYKTypHasi 4YacTh HAUMHACTCS
C HOBOM cTpanuipl. HanMeHOBaHUS TPUBOIATCS ¢ ab3ama ¢ MPOMHCHOM (3ariiaBHOW OYKBBI).
Touka B KOHIIE HAUMEHOBAHMS HE CTABUTCSI.

15. CTpykTypa OCHOBHO#M YacTH:5 pa3nenos, 1-3 paszaena copa3mepHslie Mo o0bemy 15-20
cTpaHuIl, 4 U 5 pazzensl copazMepHbie o 00beMy 15-20 cTpanwuir.

16. CocraB cniucka UCIOIb30BaHHBIX UCTOUHUKOB:20-30 6Gubarorpaduueckux onucaHui
JOKYMEHTAJIbHBIX U JTUTEPATYPHBIX UCTOUHHUKOB.

17. Hanuume npuioxeHuid:0053aTenbHo.

18. OdopmiieHne comepKaHus:COAEP)KaHUE BKIIIOYAET B CeOsl 3aTOJIOBKU BCEX Pa3JIeiioB,
NOJIpa3/ieIIoB, IPUJIOKEHHUH C yKa3aHUEM CTPaHULl Hayaja KakJI0M 4YacTH.

19. OdopmiieHre WILTIOCTPAIMI/PUCYHKOB: PUCYHKH PACIOIAraroT HETMOCPEIACTBEHHO
1ocje TEKCTa, B KOTOPOM OHM YIIOMHHAIOTCS BIEPBBIC, WM HA CIEAYIOIIEH CTPaHULE;
HyMepalusi CKBO3Hasi apaOCKUMH IU(ppaMy; Ha3BaHUE MOMEMIAIOT MOJ PUCYHKOM IO LEHTPY
“Pucynok 1 — Crpykrypa AC”; mpu cchbUIKax Ha WJUIIOCTPALlUU CIEAyeT NHCaTh «... B
COOTBETCTBUU C PUCYHKOM 1».

20. OdopmiieHne TaOnHIl:HA3BaHUE TAOIUIBI CIEAyeT MOMEIIaTh Haja TaOIuIel ciesa,
0e3 ab3aIHOro OTCTYyMa B OJHY CTPOKY C €€ HOMEpOM uepe3 Tupe, Hanmpumep «Tabmuma 1 —
Pe3ynbraThl SKOHOMHYECKOTO OOOCHOBAaHHUS IPOEKTa»; IMPH IEepeHOCe YacTH TaOiauubl Ha
JOPYTYIO0 CTpaHully mUIyT cioBo «[IpogomkeHne» U yka3bIBalOT HOMEp TaOIHIIbI, HAPUMED:
«[Iponomkenue TaduIbl 1.

21. OopmieHue npPHIIOKEHUN:

B npunoxeHue BBIHOCUTCS WIIIOCTPATUBHBIA MaTepuai, HE MOMEIIAIOIINNCT Ha OJHON
cTpanuue. Ha3BaHue mnpuiiokeHUs MOMELIACTCS MO LEHTPY M 00O03HAyaeTcsl MPOMUCHBIMU

OykBamu, Hapumep, «[Ipmnoxenne Ay. [lon nmpunoxeHneMm HUIIeTCs ero Ha3BaHue. Kernip —
16.



IIpunoxenne A

Cxema cetn
22. Opopmnenue popmyr:
@opMyIbl B OTYETE CIEAYET HyMEPOBATh MOPSAKOBOM HyMEpaLMEW B IIpeJenax BCEro
oTdeTa apabCKUMH U paMu B KPYTIIBIX CKOOKaxX B KpallHEM MPABOM TOJIOKEHUHU Ha CTPOKE.
Ilpumep
A=a:b, (1)
B=c:e.(2)
[TosicHeHHsI CHMBOJIOB U YHCIIOBBIX KO3(PPHUIIMEHTOB, BXOASAIMINUX B GOPMYITY, €CIIU OHU HE
NOSCHEHBl paHee B TEKCTE, JOJDKHBI OBITh IMPHBEIEHBI HEMOCPEACTBEHHO MOJ (OPMYIIOi.
[TosicHeHHs KaX/I0r0 CUMBOJIA CJIEeNyeT JaBaThb C HOBOM CTPOKHU B TOW IOCIIEOBATEIbHOCTH, B
KOTOPOH CHMBOJIBI IpuBeACHBI B (Gopmyie. IlepBast cTpoka MOSICHEHHS HAYMHATBHCS CO CIIOB
«rae» 6e3 ABOeToUus Mocie Hero.

3
IIpumep — IInOTHOCTB KXI0T0 00pa3ua p, ,ke/m”, BBIYUCIAIOT 1O (hopMyIie:

pozn%’

rae m - Macca oopasia, B K2,

v - 00beM 00pasia, B M

2.5 Kputepum OlleHKH:

- CpoKU coayu;

- NPABUILHOCb U AKKYPAMHOCMb OQOPMIEHUs,

- coomeemcmeue ogopmienue Kypcoeou pabomsl (npoekma) YCMAHOBLEHHBIM
mpebosanHusm,

- yMeHnue pabomams ¢ OOKYMEHMALbHLIMU U TUMEPAMypPHbIMU UCTIOYHUKAMU,

- ymenue hopmynuposams OCHOBHbBIE BbIBOObI NO PE3YIbMAMAM AHANU3A KOHKPEMHO20
amanuza;

- um.o.

2.6 PexomeH10BaHHAs JIUTEpaTypa.

2.6.1. OcHOoBHas TUTEpaTypa, HEOOXOAMMAS JJTsI OCBOCHHSI TUCITUTUTHMHBI

1. bykynoB C.B. OcHOBbI = 0OBEKTHO-OPUEHTHPOBAHHOTO  MPOTPAMMHUPOBAHUS
[DnexTpoHHBI pecypc] : yuebHOe mocobue / C.B. bykyno, O.B. BykyHoBa. — DIeKTpoH.
tekcToBele gaHHble. — CII6. : Cankr-IlerepOyprckuii rocynapCTBEHHBIH apXUTEKTYPHO-
cTpouTenbHbil yHuBepcuret, ObC ACB, 2017. — 196 c.

2.6.2. JlononHUTEIBbHAS TUTEPATYPa, HEOOXOIUMAsI 111 OCBOCHUS AUCITUTUTHHBI

1. CannuxoB E.B. Kypc npaktuueckoro nporpammupoBanus B Delphi. O0bekTHO —
OPUEHTHPOBAHHOE TporpammupoBanue [DnexkTpoHHsld pecypc]/ CannukoB E.B.— Dnektpos.
texkcToBble nanusie.— M.: COJIOH-IIPECC, 2013.— 188 c.



3. METOAUYECKHUE PEKOMEH/JALIUH ITO
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

3.1/lu3aiiH ¥ NPOEKTHPOBaAHHUE

[Tab10H IpOEKTUPOBAHUS WU MaTTepH (aHT. design pattern) B pa3paboTKe MPOrpaMMHOTO
o0ecrnieueHns — MOBTOpUMAs apXUTEKTypHasi KOHCTPYKIIMS, TPEICTaBIAIONIasi COOON pelieHne
po0JIeMbl MPOEKTUPOBAHUS B paMKaX HEKOTOPOTO YaCTO BO3HUKAIOIIETO KOHTEKCTA.

OObIuHO 1TA0JI0H HE SIBISIETCS 3aKOHUYEHHBIM 00pa3IioM, KOTOPBIA MOXKET OBITh TIPSIMO
npeoOpa3oBaH B KOJI; 3TO JIUILb PUMEP PELICHUs 3a1a4H, KOTOPBIH MOKHO HCIIOJI30BATh B
pa3nuuHbIX cuTyauusax. O0bEeKTHO-OPUEHTHPOBAHHBIE IA0JIOHBI TOKA3bIBAIOT OTHOILICHUS

U B3aUMOJICHCTBUS MEXIY KJIaccaMM WM 00beKTaMu, 0e3 ONpenieieHus TOro, Kakiue KOHEUHbIe
KJIACChl MJIM OOBEKTHI MPUIIOKEHHUS OyIyT UCIIONIb30BATHCS.

«HuzkoypoBHEBBIE» 111a0JIOHBI, YUUTHIBAIOUINE CHIEIU(PUKY KOHKPETHOTO SI3bIKA
MPOrpaMMUPOBAHHUS, HA3bIBAIOTCS UAMOMaMHU. DTO XOPOLINE PEHICHHs TPOSKTUPOBAHMS,
XapakTepHbIE JJIi KOHKPETHOTO SI3bIKa WM IPOTPAaMMHOM M1aT(HOPMBI, ¥ TIOTOMY He
YHHUBEpCaJIbHBIE.

Ha HauBbICcIIEM ypOBHE CYLIECTBYIOT apXUTEKTYpHBIE IIA0JIOHBI, OHU OXBATHIBAIOT COOO0H
APXUTEKTYpPY BCEW MPOrpaMMHOM CUCTEMBI.

AJNTOPUTMEI 110 CBOEH CYyTH TaKXke SBJSIOTCS M1a0I0HaMM, HO HE TPOEKTUPOBAHUA,

a BBIYUCIICHHUS, TaK KaK PEIIalOT BHIYMCIUTEIbHBIE 3a1a4H.

3.2 PazpaboTka nporpaMMHOro komiuiekca «Pactposblii rpadpuyeckuii perakrop»

Jlst 06paboTky n300pakKeHUH Ha KOMITBIOTEPE UCIIONB3YIOTCS CIICIIHAIbHBIC TPOTPAMMBbIl —
rpaduueckue penakropsl. ['paduueckuii penakTop — 3TO MporpaMMa CO3/IaHus,
peIaKTUPOBaHUS U MPOCMOTpa Tpadudeckux n3odpaxeHuid. [ padpudeckue pearakTopbl MOXKHO
pa3JeNnuTh Ha JIBE KATETOPUU: PACTPOBHIE i BEKTOPHBIC.

PactpoBsle rpadudeckue penakropsl. PacTpoBbie rpaduueckue peaakTophl SBISIOTCS
HaWJIy4IIuM CPEeICTBOM 00paboTku ororpaduii 1 puCyHKOB, TOCKOJIBKY PacCTPOBBIC
n300pakeHus1 00eCeunBalOT BHICOKYIO TOYHOCTD ME€pejauu rpaJaliii IBETOB U MOJIYTOHOB.
Cpenu pacTpoBbIX rpadUUIeCKUX PEIaKTOPOB €CTh MMPOCTHIE, HATPUMED CTaHIAPTHOE
npuioxenue Paint, u MouHble npodeccruoHanbHbIe TpaguuecKkue cucTeMsl, HanpuMep Adobe
Photoshop u CorelPhoto-Paint.

PactpoBoe n300pakeHrne XpaHUTCS C ITOMOIIBIO0 TOYEK PA3TMYHOTO IIBETA (ITUKCENEH ),
KOTOpBIE 00pa3yrOT CTPOKU M cTONOIBL. JIF0O0# nHKcenb nMeeT GUKCUPOBAHHOE MOJIOKEHUE U
[[BET. XpaHEHHE KAXKIOTO IMHUKCEIs TpeOyeT HEKOTOPOTro KoJIndecTBa OUT HH(OpMAINH, KOTOpOe
3aBUCHT OT KOJMYECTBA I[BETOB B M300paKECHUHU.

KagecTBO pacTpoBOro n300paxeHus ONpeeNseTcs: pa3MepoM H300paKeHus (YUCIOM
IHUKCEeJeH 10 TOPU30HTAIN M BEPTUKAIIN) U KOJIMYECTBA [[BETOB, KOTOPHIE MOT'YT IPUHIMATh
ITUKCEITH.

PacTpoBbie n300paskeHust O4€Hb YYBCTBUTEIBHBI K MACIITA0OMPOBAHUIO (YBETUYCHUIO HITU
yMmeHbleHuto). Korjga pactpoBoe n3o0pakeHne YMEHbIIAETCsI, HECKOJIBKO COCETHUX TOYEK
IPEBPALIAIOTCS B OJIHY, IOITOMY TEpPSETCs pa300pUMBOCTh MENIKUX JieTalell n3oopaxenus. [Ipu
YKPYITHEHUHU N300pakKeHUs YBEIUYUBACTCS pa3Mep KaKI0W TOUKU U TOSIBIIETCS CTYNEHYaThIi
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3¢ eKT, KOTOPBII BUIEH HEBOOPYKEHHBIM I71a30M. BekTopHbIe Tpaduueckue penakTophl.
BekTopHbie rpadndeckue n300paxeHus BISIOTCS ONTHMAIBHBIM CPEJCTBOM ISl XPaHEHUS
BBICOKOTOUHBIX Ipapuueckix 0ObEKTOB (UEPTEKHU, CXEMBI H T. [I.), 1751 KOTOPBIX UMEET
3HaYCHHE HAJTMYHME YETKUX U SCHBIX KOHTYPOB. C BEKTOPHOM rpaduKoil BB CTAJIKHUBAETECH,
Korja paboTaere ¢ CUCTeMaMH KOMITBIOTEPHOTO YepUEHUS 1 aBTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHMS, C POTpaMMaMK 00PaOOTKH TPEXMEPHOU rPpapuKH.

K BekTOpHBIM rpadudecKuM peaakTopaM OTHOCSTCS TpauIecKuil peIaKkTop, BCTPOCHHBIN B
TeKcTOBbIN penakTop Word. Cpenu npodeccuoHanbHBIX BEKTOPHBIX IPaUUeCKUX CUCTEM
Hau6oiee pacnpocrpaneHbl CorelDRAW u Adobe Illustrator.

Bekropabie nzobpakenus: GoOpMHUPYIOTCS U3 00BEKTOB (TOUKA, IMHUS, OKPY>KHOCTB U T. 1I.),
KOTOPBIC XPAHATCA B IMIaMATHU KOMIIBIOTCPA B BUJIC rpa(bnqecxnx IMPUMHUTUBOB U O CBIBAIOIIUX
UX MaTeMaTHIeCKuX (Hopmy.

Hamnpumep, rpadrueckuii n(pUMHUTHB TOYKA 334a€TCSI CBOMMH KoopauHaTtaMu (X, V), TUHUS
— koopauHatamu Havyana (X1, Y1) u konua (X2, ¥2), okpy>kHOCTb — KOOpAUHATAMU LIEHTpa
(X, ¥Y) u panuycom (), npIMOYTOIBHUK — BEJIUYMHONW CTOPOH U KOOPJIMHATAMH JIEBOTO
BepxHero yria (XI, Y1) u mpaBoro HuxkHero yria (X2, ¥2) u 1. a. s KaKI0ro MPUMHUTHBA
Ha3HayaeTcs TakKe IBeT.

JIOMCTOMHCTBOM BEKTOPHOM IrpadKu SBISIETCS TO, YTO (ailyibl, XpaHsIHe BEKTOPHBIC
rpaduveckre n300paKeHHs, UMEIOT CPAaBHUTEIILHO HEOOIIBIION 00beM. BaskHOo Takxke, 4To
BEKTOpHBIE TpaduuecKre n300paKEHUS MOTYT OBITh YBEITUYCHBI MM YMEHBIIICHBI 0€3 MOTEPH
Ka4yecTBa.

[Tanenu MHCTPYMEHTOB rpauYecKux peaakTopoB. [ paduueckue peaakTopsl UMEIOT HaOOp
MHCTPYMEHTOB JUIS CO3JIaHUS MIIM PHCOBAHUS MTPOCTEHIINX TpaduiaecKux 0ObEKTOB: IPSAMOI
JMHUHU, KPUBOH, IPSAMOYTOJIbHUKA, 3JUIAIICA, MHOTOYTOJIbHUKA | T. 1. [Tocne BeIOOpa 00bekTa Ha
IaHEeI HHCTPYMEHTOB €r0 MOJKHO HapHCOBATh B JIIOOOM MecTe OKHA pefakTopa. Beinensiomue
UHCTPYMEHTHI. B rpadmueckux pepakropax Haja AJIEMEHTaMHU H300paKeHUsT BO3MOKHBI
pa3IMYHbIC ONepanyy: KONUPOBaHKE, IEPEMEIICHNE, YAJICHHE, TOBOPOT, H3MEHEHHE pa3MepOB
U T. 1. YTOOBI BBIITOJHUTD KaKyI0-THOO ONEpaIiio HaJl 00bEKTOM, €ro CHavajga HeoOX0AUMO
BBI/JICTIUTb.

Jli1st BeIZIETICHUST OOBEKTOB B PACTPOBOM TpadUuecKoM peaakToOpe OOBIYHO UMEIOTCS /1B
UHCTPYMEHTA: BbIJICJICHUE NIPSMOYTOJIbHON 00JIACTH U BBIACIICHUE TPOU3BOJILHON 001aCTH.
[ponemypa BbIACTICHHS aHAIOTUYHA TIPOIIETyPE PHCOBAHHSL.

Brinenenne 00beKTOB B BEKTOPHOM PEIAKTOPE OCYIIECTBISIETCS C IIOMOIIBIO HHCTPYMEHTA
BbIJIJIEHUE 00BEKTa (Ha MaHeIu HHCTPYMEHTOB U300paxkaeTcst CTpenkoit). s BelaeneHus
00BEKTa IOCTATOYHO BHIOPATh MHCTPYMEHT BBIJICIICHUS U MIEIKHYTH 1O JI000MY 0OBEKTY Ha

PHUCYHKE.

HHCTpyMEHTHI peAaKTUPOBAHUS PUCYHKA TIO3BOJISIIOT BHOCHTD B PUCYHOK M3MEHEHUS:
CTHPATh €r0 YacTH, U3MEHSITH IIBeTa U T. A. J11 cTHpaHus n300paXeHUs! B paCTPOBBIX
rpadUUecKuX peakTopax MUCIOIb3yeTcss HHCTPYMEHT JIacTuk, KOTOpbIil yOupaer ¢pparMeHThI
n300pakeHUs (TTMKCEIH), IPU 3TOM pa3Mep JlacTruka MOKHO MEHSITh.

B BEKTOpHBIX peflakTopax peIakTHPOBAHUE H300PAKEHUS BO3MOXKHO TOJIBKO ITyTEM
yajaeHus: 00bEKTOB, BXOISAIINX B U300paKeHHE, IETUKOM. JIJIis 3TOro cHavaaa He0OXOAUMO
BBIJICJIUTH OOBEKT, a 3aT€M BBIITOJIHUTH ONepalnio Beipe3arts.
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Omneparuio U3MEHEHHUs [BETa MOXKHO OCYIIECTBUTH ¢ TTOMOIIbI0 MeHto [TamuTpa,
coJIeprKariero Habop IBETOB, HUCIIOJIB3yEMbIX MIPH CO3JJaHUH WU PUCOBAHUH OOBEKTOB.

TexcToBbIe HHCTPYMEHTHI MO3BOJISIIOT J00ABIATH B PUCYHOK TEKCT U (pOPMATHPOBATH €TO.

B pactpoBsIx pepakropax nuHcTpymeHToM Hannuce (OykBa A Ha maHeIH HHCTPYMEHTOB)
CO3JIaI0TCsl TEKCTOBBIE 00JIACTH Ha PUCYHKaX. Y CTAaHOBUB Kypcop B JIFOOOM MecTe TEKCTOBOM
001acTH, MO’KHO BBECTH TeKCT. DopMaTupoBaHUE TEKCTa MPOU3BOAUTCS C MOMOIIBIO MTAHEN
ATpulOyThI TEKCTA. B BEKTOPHBIX pelakTOpax TOXkKE MOKHO CO3/1aBaTh TEKCTOBBIE 00JACTH 1JIs
BBOJIa M (popMaTHpoBaHus TeKCTa. KpoMe TOro, HaANnucu K pucyHKaM BBOJSATCS ITOCPEICTBOM
TaK Ha3bIBAEMBIX BBIHOCOK Pa3IMUHBIX (POPM.

Macmrabupyroniyie ”HCTPYMEHTBI B PACTPOBBIX TpapUUECKUX PEaKTOpax JaioT
BO3MOXXHOCTh YBEJTMUMBATh UM YMEHBIIATh MAaCIITa0 PECTaBICHUS 00bEKTa Ha JKpaHe, He
BJIMSISL TIPU 9TOM Ha €ro peayibHble pa3Mepbl. OOBIYHO TaKOl HHCTPYMEHT Ha3biBaeTcs Jlyma.

B BekTOpHBIX rpaduuecKuX pelakTopax JIETKO U3MEHSTh pealbHbIe pa3Mephbl 00bEKTa C
MOMOIIIbIO MBIIIIH.

3.3 UnTterpanus npuioxenuii: Power Point u Word

[TakeTs! mpuknagabix mporpamm (I1I1IT) — 3To ciennanbHBIM 00pa30M OpraHU30BaHHBIC
POrpaMMHBIE KOMITJIEKCHI, pACCYUTaHHBIC Ha 00IIlee MPUMEHEHUE B ONPEACICHHOM
po0JeMHOM 00JIaCTH M IONIOJIHEHHBIE COOTBETCTBYIONICH TEXHUUYECKON JOKYMEHTAITUEH.

B 3aBucumMocCTH OT XapakTepa perraeMbix 3a1a4 BeLACIAIOT paziarnunblie BUabl [TITI1. YToOs!
nosib3oBatesb Mor ipumMeHuTh [IIIT 1715 penenns KOHKPETHOM 3a/1auu, TAKeT JTOJDKEH 00J1a1aTh
CpencTBaMu HACTPOUKHU (MHOTAA MYTEM BBEJCHUS HEKOTOPBIX JIOMOJIHEHUH).

Kasxxnprit [TITIT obmagaeT 0ObIMHO PSAOM BO3MOXKHOCTEH TTO METO/IaM 00pabOTKU JaHHBIX U
dbopMam uX MPeCTaBICHIS, TOJHOTE TUATHOCTUKH, YTO AT BO3MOXKHOCTD IOJIb30BATEIIO
BBIOPATH MOJIXO AU JJI1 KOHKPETHBIX YCIIOBUI BapUaHT.

[IITIT oOecnieynBarOT 3HAYUTEIHLHOE CHUKECHHE TPEOOBAHMI K YPOBHIO MPOQPECCHOHATBHON
MOATOTOBKH IOJIh30BaTeN e B 00JIaCTH TPOTrPaMMHUPOBAHUS, BIIOTH 10 BO3MOKHOCTH
IKCIUTyaTaIlH MmakeTa 0e3 mporpaMMucTa. YacTo makeThl MPUKIATHBIX TIPOTPAMM PACIONaraloT
0a3zaMu TAaHHBIX JIJIs1 XpaHEHUsI IAaHHBIX U Mepelavyy UX MPUKIAIHBIM IPOTPaMMaM.

Kak yxe roBopHrs10Cch, CAaMBIM paclpoCTPaHEHHBIM B MUPE O(HCHBIM MAKETOM SIBIISIETCS
Microsoft Office. [1o nanasiM International Data Corporation - ogHOM U3 KPYITHEHIIIHX
KOMITaHUH, pabOTaoNNX B 00JIACTH KOMIIBIOTEPHON aHATUTUKHU, 3TO MPUIIOKEHHUE YCTAHOBJICHO
6osee yeM Ha 95% nepcoHanbHBIX KoMIbIOTEpOB. [TakeT Microsoft Office Standard Edition
2007 sxmouaet nmporpammbl: Word 2007, Excel 2007, Outlook 2007, PowerPoint 2007
(BO3MOYKHO TaK)Xe BKJIIOUEHHE B ATOT CMCOK IIporpamMmbl Publisher). Ha Bo3MoXkHOCTSX 3THX
pOTrpaMM MbI KPaTKO OCTaHOBHUMCSI.

Microsoft Word - 370 MHOTO( YHKITHOHAJIBHAS CHCTEMa 00paOOTKH TEKCTOB, 00JIaaaromas
MOJTHBIM HA0OPOM CPEICTB, HEOOXOIUMBIX Il OBICTPOTO CO3/1aHus U APPEKTUBHON 00pabOTKU
JIOKYMEHTOB MPAaKTUYECKHU JTF0O0N CTETIEHU CI0XKHOCTH.

Microsoft Word - HacTOJIBKO MIUPOKO PACIIPOCTPAHEHHBIM TEKCTOBBIH MPOIECCOP, UTO €ro
daiinoBsiii popmar (.doc) cran ctangapToM AehakTo s BCEX pa3pabOTINKOB OPUCHBIX
IIPUIIOKEHUN.

Word obecrieunBaeT pegakTHpOBaHUE TEKCTA, IPEIOCTABIISAS [10JIH30BATEINIO Pa3HOOOpa3HbIE
UHCTPYMEHTHI (pOpMaTUpOBaHMs (Ha YPOBHE CUMBOJIA, a03a1leB U pa3/IeiioB).
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q)OpMaTI/IpOBaHI/IeM Ha3bIBACTCA U3SMCHCHUC BHCITHCTO BUAa TCKCTA, ITPU KOTOPOM HEC
HN3MCHSACTCA €T0 COACPIKAHUC.

Ha ypoBHe cuMBoJia mporpamma o0ecreuynBaeT CHMBOJIBHOE (hopmMaTupoBanue (MIpudT,
pasmep mpuQTa, paCCTOSTHUE MEXKIy CHMBOJIAMH, TIOTYXHPHBIA TEKCT, KYPCHB,
MO TYEPKUBAHHE, IIBET TEKCTA U T.I1.).

Ha ypoBHe a63ana ocymiectsisiercs: popmaTupoBanue ab3ana (crocod BhIpaBHUBAHUS,
MEKCTPOUHBIE MHTEPBAJIbI, OOpaMiieHne ad3alieB, 3aJIuBKa ab3ala, co3JaHue
MapKUPOBAHHBIX CITUCKOB U T.1I.).

[Tporpamma Taxxe MO3BOJISIET (POPMATHPOBATH PA3JIEIIbl, TO €CTh YYaCTKH JOKYMEHTA, B
npezenax KOTOPhIX COXPaHSIIOT CBOI (popMaT KOJOHKH, KOJIOHTUTYIIBI, HyMEpallrsl CTPaHHII,
CHOCKH, TIOJISI U HEKOTOpBIe Ipyrue napamerpsl. COBOKYITHOCTh (hOpMaTHPOBAHUS
CHMBOJIOB, a03aIleB U Pa3/IeiioB, a TAKXKE IMapaMeTPOB CTpaHUIIBI (pa3mep, POH U T.11.)
ornpenenseT HHPOPMaIUIO O MaKETe JOKYMEHTA.

Word 3naunTtensHo oberyaeT padoTy npu GopMaTUPOBAHUH TIOKYMEHTA, TPEI0CTaBIISS
BO3MOXKHOCTh HCITOJIb30BAaTh CTHIIH.

Cruib - 3T0 UMEHOBAHHBIN U COXpaHEHHBII Habop napameTpoB popmaTupoBanus. CTUIIb
MOYET OTPEACIATh WIPUPT, €ro pazMep, MeKCTPOUHBIA HHTEPBAJI, CIOCOO BHIPAaBHUBAHMS
TEKCTa 0 KpasiM U T.J. Onpenenus CTHIIb, MO)KHO OBICTPO MPUMEHHUTH €T0 K JTI000MY
¢dparmMeHTy TekcTa JokyMeHTa. DopMaTHPOBATH TEKCT C TIOMOIIBIO CTUJIEH HAMHOTO
ObICTpee, YeM U3MEHSTh BPYUHYIO KX bl 3JIeMeHT (hopMaTupoBanus. Mcnons3oBaHue
CTHJISI TapaHTUPYET €ANHO0Opa3ue BHEUTHETO BUA ONPEIEICHHBIX 3JIEMEHTOB JJOKYMEHTA.
[Ipu BHeceHUH U3MEHEHUH B ONpe/ieNieHHE CTHIIS BECh TEKCT IOKYMEHTa, K KOTOPOMY ObLI
IPUMEHEH TOT CTUJIb, U3MEHHUTCSI B COOTBETCTBHM C HOBBIM orpeienenuem ctuii. B Word
€CTb LIEJIBbIN PsJ| 3apaHee ONPEACICHHBIX CTUIIEH, a TAKXKE NIPEAyCMOTPEHA BO3MOXHOCTh
co3/aBaTh N0JIb30BaTeabcKue. KpoMe Toro, MCroap30BaHue CTHIIEH MO3BOJISET
aBTOMAaTU3UPOBATH TAKUE IPOLEAYPHI, KAK COCTABICHUE OTJIaBICHUS U YKa3aTCIICH.

Kak mpaBuiio, B opraHu3anusx co3aaeTcsi MHOKECTBO MOBTOPSIONIUXCS (TUIIOBBIX )
JIOKYMEHTOB, ITOJATOTOBKY KOTOPBIX MOKHO YCKOPHTB, HCITOJIB3YsI CIICIIHATbHBIC TA0TIOHEI.
[ITab70H TO3BOJISIET OBICTPO U3TOTABINBATH HOBBIC, aHAJIOTHYHBIE 110 OPME JOKYMEHTHI,
He Tpats BpeMeHH Ha ¢popmartupoBanue. [11abaoHbl MOTYT comepxkaTh HH(OPMAITUIO O
CTHJISIX, CTAHJAPTHBIX TEKCTAaX ¥ JJaKe TTAHEIH HHCTPYMEHTOB, YTO MO3BOJISIET
YHADUIIUPOBATh U aBTOMATH3HPOBATH MPOIIECC TIOATOTOBKU JIOKYMEHTOB. B KOMITIIEKT
noctaBkd Word BXoIsT maOI0HB MHOTHX CTaHIAPTHBIX JJOKYMEHTOB.

Takum o6pa3om, ¢ moMonibio mporpamMmMbl Word MOXHO OBICTPO O(OPMHUTH MPUKA3,
CITy’)K€OHYIO 3aIMCKY, IIOATOTOBUTHh HAYYHO-TEXHHUECKUI OTUET, MUCHMO HITH JIF0OO0H

JIPYyror TOKYMEHT, COIePKAIUN CTaHJAPTHBIE YJIEMEHTHI.

Word npeanaraer BCTpoe€HHBIE CpeiCcTBa rpaduKH, TTO3BOJISIONIME BKIIOYATh B TEKCT
CXEMBI, YePTEXKH U JUArPAMMBI.

BaxxHOi1 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BO3MOMXHOCTD MTOMCKA U 3aMEHbI
(dbparMeHTOB TE€KCTa, CPABHEHUS BEPCUIl TOKYMEHTOB, IPOBEPKHU IIPABOMUCAHUSI.
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3.4 3anuch ¢aiiaa

Knacc FileStream npencrapisieT BO3MOXKHOCTHU TI0 CUUTBHIBAaHUIO U3 (aiina u 3anucu B ¢aitn. O
MO3BOJISIET PAabOTaTh KaK C TEKCTOBBIMH (aiijlaMu, TaK U ¢ OMHAPHBIMU.

PaccmoTpuM Hanbosee BaXKHBIE €0 CBOWCTBA U METO/IBI:

o CgoiictBo Length: Bo3Bpamiaer AnMHy MOTOKa B OaiTax
o CgoiictBo Position: Bo3BpaIaer TEKyIyO NO3ULHIO B IOTOKE
e Merox Read: cunthiBaeT nanHbie U3 ¢aiina B MaccuB OaiiToB. [IpuHumMaeT Tpu
napametpa: int Read(byte[] array, int offset, int count) u Bo3Bparniaet KOIH4ecTBO
YCIIEIIHO CYUTAHHBIX 0alTOB. 371eCh NCTIOIB3YIOTCS CIEAYIOIINE TTapaMeTphl:
o array - MaccuB 0alTOB, KyJa OyIyT OMEIICHBI CYMTHIBaeMble U3 (hailna JaHHbIe
o offset npexncraBnser cMenieHre B 0aiiTax B MacCUBE array, B KOTOPBIH CUUTaHHBIC
0aifThl OyIyT MTOMEIICHBI
o count - MAKCUMAJIBHOE YHCII0 OAWTOB, MPeJHA3HAYCHHBIX AJ1s uTeHHus. Eciu B
aiine HaxXOUTCS MEHbIIIEe KOIMYeCTBO 0AlTOB, TO BCe OHM OYIYT CUMTAHBI.
e Meron long Seek(long offset, SeekOrigin origin): ycranaBiuBaeT NO3ULMIO B IOTOKE
CO CMEIIEHHEM Ha KOJIMYECTBO OaiT, yKkazaHHBIX B mapamerpe offset.
e Mertox Write: 3anucsiBaeT B (paiin nannbele 3 Maccupa 0aitoB. [Ipunumaer tpu
napamerpa: Write(byte[] array, int offset, int count)
o array - MaccuB 0aliTOB, OTKy/la JaHHBIE OyAyT 3alKCHIBATHCS B (paiiia
o offset - cmemenue B 6aliTax B MaccuBe array, OTKy/la HAUMHAETCS 3alKich OalTOB
B TIOTOK
o count - MAKCUMaJIBHOE YK CII0 OAWTOB, IpeJHA3HAUCHHBIX IS 3aIIUCH

FileStream npexacraBiser A0CTyN K (aiiam Ha ypoBHE OaHTOB, TOATOMY, HAIIPUMEP, €CIIK BaM
HAJI0 CYMTATh WJIU 3aMCaTh OAHY UM HECKOJIKO CTPOK B TEKCTOBBIN (haiisl, To MaccuB OaiiTOB
HaJI0 peoOpa3oBaTh B CTPOKH, UCTIONB3Ys ClienranbHble MeTobl. [loaTomy 11t paboThI ¢
TEKCTOBBIMHU (paiilaMu IPUMEHSIOTCS APYIHe KIIAcChl.

B 10 e Bpemst nipu paboTe ¢ pa3TuuHbBIMU OMHAPHBIMU (aiilaMy, IMEIOLIUMH ONPEICIICHHYIO
crpykrypy FileStream moxeT ObITh OUCHB J1aXKe MOJIe3€H ISl U3BJICYCHHS ONPEIeICHHBIX
nopIuii nHPOpMaLUU U ee 00paboTKH.

3.5 /InnaMu4ecKnil CIMCOK C MPOM3BOJbLHBIM 3aIPOCOM

YeHb YacTo, P pa3paboTKe MPUIIOKECHUM, ONIEPUPYIONTUX C OOIBIITMM KOJMYECTBOM BXOIHBIX
TAHHBIX, BOSHUKAET BOMIPOC 00 MX XPaHEHUHU BO BPEMSI BBIIOJTHEHHS TPOrpaMMebl. [IpuBoaUTH
BCC 13 HUX HE UMEET CMbICJIa, OCTAHOBIIOCH JIMIIIb Ha MaccuBax. HecOMHEHHO, TaHHEIN THIT
pelaeT BONnpoc XpaHEeHUsI IaHHbIX, OJJHAKO, OUYEBUJIHO, YTO OH HE JIUIICH HEIOCTATKOB.
['maBHBIM U3 HUX, HECOMHEHHO, SIBIISIETCS €T0 (PUKCUPOBAHHBIN pa3Mep. ITO CBOKWCTBO HE
MO//1aeTCA U3MEHEHHUIO J1aXKe Y TMHAMUYECKH CO3/JaHHBIX MACCUBOB, YTO JJOBOJIBHO YacTO
3acTaBIsIeT NPOrPAMMUCTOB, UCTIOIB3YIOIMIUX UCKIIIOUUTENBHO UX, BBIACISTH HaMsTh "'C
3anacoM". Hy a Bo-miepBbIX, axe "3anmac" orpaHuy4eH, U HUKTO HE MOXKET J1aTh FapaHTHH, YTO U
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ero OyAeT J0CTaTOuHO, a BO-BTOPBIX, HA000POT, "3amaca" MOKET XBaTUTh HACTOJIBKO, UTO
HeMaJlas 9acTh OTBEACHHON IporpaMMe maMsITi Oy/IeT 3aHsTa MOHAIIPACHY.

Jannyto mpoGieMy peuiaet Ipyroi THI XpaHEHUs JaHHBIX, KOTOPOMY U TOCBSIILIEHA 3Ta CTaThs -
CBSA3aHHBIN CIIMCOK JUHAMUYECKUX NEPEMEHHBIX, WIIH MIPOILE - AMHAMUYECKUN CITACOK.
KoMmnoHeHThI 100aBIsAI0TCSA U yAAISIFOTCS BO BPEMS BBIIMIOJIHEHUSI IPOTPAMMBI, U UX KOJTMYECTBO
3aBUCUT UCKIIFOUNUTEIBHO OT pazMepa A0CTynHOM namsatu. OgHako, 3a 3TO MIPEUMYILECTBO
MPUXOJIUTCS PACIIIIAUMBATHCS HEJJOCTATKOM - €CJIH B CIy4ae ¢ MaCCUBOM, MbI B JIF000H MOMEHT
MOJIy4aeM JOCTYH K JII0OOMY KOMIIOHEHTY, TO B CJIy4ae CO CIIMCKOM, B OJIMH MOMEHT BPEMEHHU
HaM JJOCTYITHBI MAaKCUMYM 3 KOMIIOHEHTa (3TO 3aBUCHUT OT CII0OCO0A NMPECTABICHNUS CIIMCKA B
nporpamme). B OoNbIIMHCTBE ciiyyaeB, 3TO OYEHb Ja)Ke MpruemMieMast LieHa ...

B crarbe Ha mpuMepe pereHHs HeCIOKHOM 3aJ1auu, S MOMBITAl0Ch MPOIEMOHCTPUPOBATH paboTy
C IMHAMHUYECKUMU CIUCKaMH, pEAJIN3yI0 OCHOBHBIE OIlEpallMy HaJl HUM U €r0 KOMIIOHEHTaMHU.
Cratbs paccuntana Ha mporpaMmuctoB C\C++, XOpOII0 3HAKOMBIX ¢ CHHTAaKCHCOM SI3bIKa,
TUIIAMU JAHHBIX, UMEIOIIMX MPEICTABICHUE U OIBIT IPUMEHEHU yKa3aTenen. 5
nporpammupyio B VS 2008, oqHako B ganHoM cirydae, IDE He numeer oco6oro 3Ha4eHuUS.

2. IlocTa"HoBKa 3agayu
I[.H}I ,Z[GMOHCTpaI_[I/II/I peanmaunn pa6OTI>I C JMHAaMHU4YCCKHUM CIIMCKOM, peI_HI/IM 3a;[aqy:

"B TexcToBOM (haiine HaXoaATCsA UACHTU(OUKATOPHI IEPEMEHHBIX U MX YHCIIOBBIC 3HAUCHHS
(mampumep: x 15 abc 12.098 z -1.23). [lepenectr UX B JTUHAMUYECKHUIA CITHCOK, JIJIST KOTOPOTO
peann3oBaTh ClIeNyIOIINe ONepalluu: MOUCK UIEHTU(PUKATOpa B CIIMCKE; N3MEHEHUE 3HAUCHUS
yKa3aHHOTO HIeHTH(UKATOpa; yAaleHHE HACHTU(DHUKATOPA U3 CIHCKA, J0OABICHUE B CIIMCOK
HOBOTO MJIeHTU(UKATOpA C 3aJJaHHBIM 3HaYeHHeM. [1o OkoHUaHUH ceaHca pabOThI CIIMCOK
UIECHTU(UKATOPOB U UX 3HAYCHHI TIEPEHOCUTCS 00paTHO B (haiin"

3a1[aqa I1I03BOJIUT HAM Hay‘-II/ITI:CH pea.HI/I3OBBIBaTI: BCC OCHOBHBIC onepauHH Hag ITMHAMHWYCCKUM
CIIUCKOM - CO3/IaHH€ CITUCKA, T00aBlIeHNE U YAalleHHe KOMIIOHEHTOB (y3J10B) CITUCKA, TIOUCK T10
KOMITIOHCHTAaM CITHUCKa. I[JI}I peH_IeHI/I}I HOHa,Z[O6$ITC}I 3HAHUS O q)aﬁHOBOM BBOJC-BBIBOJC,
yKazaTelsiX, a TAakKe CTPYKTYPUPOBAHHBIX THUIIAX JaHHBIX. Sl He Oyay co3/1aBaTh HUKAKOM
000JI0YKH JIJIs1 ATOM 3a7a4d, XOTs OHA OblJIa OBl KCTaTH, TaK KaK MMEETCS IIEJIBIN CIIEKTP
BO3MOXKHBIX ornepanuii. OqHaKo 3TO HE SIBISETCS MOE OCHOBHOM 3a7a4ueil B paMKax 3TOM
cTaThu. Sl UL pean3ylo BCE ONEpaIliy B BUAE OTACIBHBIX GYHKIIMHA U sl POOBI 00paIrych K
HUM 10 pasy :

Pemenue
CranpmapTHOe HayvajIo

[Tpuctynum k pemennto. Co3gaeM KOHCOJIbHBIN MPOEKT, U MUILIEM TI0BOJBHO CTAaHAAPTHBIN KOJ -
opranu3oBbIBaeM (aiinoBblif BBoA. s uteHus u3 ¢aitna ucnons3yem Meton getline(), rae B
KauyecTBe TPETHEro MmapaMeTpa yKazbIBaeM MpoOed, SIBISIIOIINICS pa3esiuTeNeM B HalleM (aiine.

#include <fstream>

#include <iostream>

#include <cstdlib>

//TODO: Onucanue cnucka
//TODO: Oneparuu co CIIIUCKOM

using namespace std;
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int main()

{
char* fileName = new char[50];
char* buf name = new char[20];

char* buf value = new char [10];

cout << "Enter name of file ->";
cin >> fileName;
ifstream™® inp = new ifstream(fileName);

if (!inp->good())

{
cout << "File opening error!\n";
system("PAUSE");
return 0;

b

while (linp->eof())

{

inp->getline(buf name, 20, '");
inp->getline(buf value, 10,'");

Kaxercs, TyT Bce sicHO 1 HU4ero He Tpedyet ocoboro BHuManus. B nmepsom pazaene TODO wmbr
OTIMIIIEM THITBI, HEOOXOAUMBIE JIJISl padOThI CO CIIICKOM, BO BTOPOM Y Hac OyayT GyHKIUU JUIs
pabothl ¢ HUM. Tenepr MPUCTYIMM HETIOCPEACTBEHHO K OMMCAHUIO CITMCKA, T.K. B TIPOTPaMMe
MBI YK€ BIIOTHYIO TIOJIONLIH K €T0 3aIOJTHEHHIO.

Onwucanue TMHAMUYECKOTO CITHCKA

Jlyist Hagana, BCNOMHUM (WUTH BIIEPBBIC Y3HAEM)), UTO TMHAMUYECKUHN CIHICOK MPEICTABISET U3
ce0st HEKOTOPOE KOTMYECTBO KOMIIOHEHTOB (Y3JI0B), COJIEPKAIINX HEMOCPEACTBEHHO
UH(POPMALIMOHHYIO YacTh (YUCII0, CTPOKA MU 00Jiee CI0KHbIE TUIIBI IAHHBIX ), @ TAKKE CCBUIKY
Ha CJICAYIONMNNA KOMITIOHEHT (BO3MOYKHO, UTO Y3€JI COACPKUT 2 CCHUIKU: Ha CIACAYIOIUA U HA
MpEbIIYIINN, B TAKOM CITy4yae, CIIMCOK Ha3bIBaeTCsl IBYCBA3HBIM). TakuM 00pa3zom, Moxydaem
CJIEIYIOILYIO CTPYKTYPY, ONMUCHIBAIOIIYI0O KOMIIOHEHT CIUCKA JUIsl HAIlleH 3a/1auu:

struct comp {

char name[20]; // Ums nepemeHHO#

char value[10]; // 3nauenue nepemMeHHON

comp® next; //CcpliiKa Ha CIEAYIIMNA AIEMEHT CIHCKa
s

Cawm ke CITUCOK MPEJCTABISAET U3 €051 COBOKYITHOCTH €T0 y3JI0B M 3a7aeTCsl OOBIYHO OJHOM WITH
JIBYMsI CCBUIKaMH, Ha TIEPBBIM 3JIEMEHT U nocienHuii. Hepeako, XxBataeT U OTHOM U3 ATUX
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CCBUIOK, HO B HallleM cilydae yaoOHee OyaeT Hcoyib30BaTh 00e. Mtak, moiydaeM CTpyKTypy,
OTKCHIBAIOIIYIO HAIIl CIIHCOK:

struct dyn_list {
comp® head; // [lepBblIii 251eMeHT (TOJI0OBA) CIIUCKA

comp* tail; // [Tocneaauii 31€MEHT (XBOCT) CITUCKA
s

Hecno)XHO MOHATE, YTO 3HAYUT CO3JaTh MTyCTOW CIMCOK. DakTHYecKku AenaTh HUYEro He HY)KHO,
pa3Be 4TO MPUCBOUTH CChUIKE Ha mepBbiit aneMeHT criircka (head) 3nauenne NULL. Odhopmum
9TO Kak (hYHKIIHMIO, TApAIJIEIIFHO CO3/IaB €Ille OJHY, MPOBEPSIONIYIO 110 3TOMY YCIOBHIO, ITYCT JIA
CITHCOK.

// CozmaHue yCTOTO CIHCKa
void constr_list(dyn list &I)

{
l.head = NULL,;

}

// TIpoBepka crucKa Ha MyCTOTY
bool chk empty(dyn_list 1)

{
return (L.Lhead==NULL);

}

Bunum, uto Bce mpocto. KoHedHO, THII, ONUCHIBAIOIINKI CITMCOK MOKHO OBLIIO 0(hOpMH Kak
KJ1acc, a QYHKIUIO, CO3/IAI0IYI0 €ro cliejaTh KOHCTPYKTOPOM JAHHOT'O KJlacca, HO sl OCTaBIIIO
9TO BaM B KaueCTBE JIOMAITHETo 3aanus ;. Ternepp B pyHKIIMU main() OMMChIBa€M IMEPEMEHHYIO
tuna dyn_list ¥ co3gaeM mycToi ciucok. 3aTeM MepPexXoIuM K CISIYIOIIeMY yHKTY.

dyn_list vars; // JluHaMU4eCKUi CITUCOK

constr_list(vars);

3.3 Onepainuu ¢ KOMIOHEHTAMH CIIUCKa

Hy, nmepen Tem, Kak TpOBOANTH KaKHE-TO ONEpaIy ¢ KOMIIOHEHTaMH, X HE00X0uMO T00aBUTh
B CITMCOK, YeM MBI ceifuac u 3aiimemcsi. [Ipexe Bcero, Ham He0OOXOJMMO CO3aTh HOBBII
KOMITOHEHT U 3all0JIHUTh €ro MHPOPMAIIMOHHYIO YacTh. Tak Kak Mbl Oy/1eM MOMEILaTh ero B
KOHEII CITUCKA, TO CChUTOYHAS YacTh y3Ja Oyner uMerh 3HaueHne NULL. Teneps gaBaiite
moiiMeM, 4TO JOJIKHO MPOUCXOIUTH cO cchiikamu head u tail mpwu 3Toi onepanuu. 31ech
paccMmaTpuBaroTcs 2 ciydasi - Halll CIIMCOK MYCT WM B HEM €CTh XOTS Obl OJJMH KOMIIOHEHT. Eciu
mycT, To ¥ head u tail 6ynyT yka3pIBaTh Ha TOJIBKO YTO CO3JAaHHBIM KOMIOHEHT. Eciu jke y371b1 B
CIUCKE IPUCYTCTBYIOT, OUEBUIHO, YTO CHAaYaIa HY>KHO TMOCJEeIHUN y3€ell CBA3aTh C
J00aBIISIEMBIM (TSI 3TOTO CCHUIOYHOM YacTH KOMITOHEHTA, Ha KOTOPBIN yKa3bIBaeT tail,
MIPUCBOUTH aIPEC TOTO, KOTOPBII XOTUM J00aBHTH), a 3aTeM "mepeaBuHYTh" tail. Bot kak mpocto
BC€ 3TO BBINILAUT HA CH++:
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// BKJIroOYeHHEe B CIUCOK HOBOTO KOMITOHEHTA
void comp_in(dyn_list &1, char* n, char* v)
{
comp* ¢ =new comp();
strcpy_s(c->name, 20, n);
strepy_s(c->value, 10, v);
c->next = NULL;
if (chk_empty(1))
l.head =¢;
else
l.tail->next = c;
L.tail = c;
}

Teneps 3aiiMeMcsi TOMCKOM KOMITIOHEeHTa. VckaTh OyzeT o MIMEHU IEPEMEHHOM, 10 KETaHUIO
BbI MOKETE MCKATh M 0 3HaYeHUI0. B KauecTBe apryMeHToB, (QyHKIMH [TOUCKA IEPEaaeM cam
CIHCOK ¥ UCKOMBIN TeKcT. Bo3Bparare Hama GyHKIus OyaeT aapec HaleHHOTO y3/1a WK
NULL, ecnu Hu4ero He HalaeHo. MickaTh HAaYHEM ¢ KOMITOHEHTA, Ha KOTOpBIN yka3biBaeT head
U, IBUTASCH BIIEpE/l, CPABHUBATh UMs TEKYIIeH IEPEMEHHOH ¢ UCKOMBIM. B ¢yHKIIMM noncka
MBI MOKEM He 00sICh, IEpeIBUTaTh CChUIKY head, Tak kKak mepenaeM ee He 10 CChUIKE.

// TIoNCK KOMIIOHEHTA B CHUCKE 10 UMEHU

comp* search(dyn_list 1, char *n)

{
while (L.Lhead !=NULL)
{
if (!strcmp(l.head->name,n))
return lL.head;
l.head = 1.head->next;
}
return l.head;
}

A ceilyac yaquMm KOMIIOHEHT. B KauecTBe aprymMeHTa, nepeiaem o CChbUIKE CIUCOK, a TAaKKe
CCBUIKY Ha KOMITOHEHT, KOTOPBIH coOupaeMcs yaanuTh. B camoii ke GyHKIIMU paccMaTpruBaem 2
ciyyast. [1epBbIit citydait mpoCTO#: €CII KOMIIOHEHT SIBJISIETCS TIEPBBIM (TO €CTh HA HETO
ykasbiBaeT head), To JOCTaTOYHO JTUIIIH IEPEMECTUTH CCHUIKY HA MEPBBI AIEMEHT BIiepen. B
IPOTHBHOM CJy4ae, HaM MOHAJ00HuTCsl pabovas nepeMeHHasi-y3el, KOTOPYIO Mbl OyaeM
UCIIONIL30BATh JJIsl ABMYKCHHUS 110 CIIUCKY. J[BUTaThCs OyeM 10 TeX Mmop, MoKa CIeAYyIoui 3a
TEKYILUM Y3el He OyZIeT TeM, KOTOpBIA Mbl cobupaeMcs yaanutek. Hy a mocie storo,
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"mepenpeiruBaeM" yaansieMblii KOMIIOHEHT, IPUCBaNBasi CCbUIOYHON 4acTU IPEAIIECTBYIOLIETO
yJansgeMoMy KOMIIOHEHTY aJipec CIeIyIoLero 3a yaansieMbM. Bee 3Tu ciioBa ymemaroTcst
OYyKBaJbHO B HECKOJIBKO CTPOK MCXOIHOTO KOJa:

// 'Y marieHyre KOMIIOHEHTA U3 CIIMCKaA

void comp_del(dyn_list &I, comp* ¢)

{
if (¢ == Lhead)
{
l.head = c->next;
return;
}
comp* r = new comp();
r = lL.head;
while (r->next !=c)
I = r->next;
r->next = c->next;
delete c;
}

[ocnenusist 1 camast mpocTasi ONeparys - 3T0 U3MEHEHHE 3HaYeHUsI THPOPMALIMOHHON YacTH
y35a. Mensath Oynem nosie value. B kauecTBe mapameTpoB, IO CCBUIKE NEpEaiuM aapec
KOMIIOHEHTA, a TAK)Ke HOBOE 3HaUeHHe u3MeHsemoro nosid. Hy u B 0lHy cTpouKy BCE U3MEHUM.
BoT xak mpocTO 3TO BBITIIAIUT:

/I 3MeHeHre 3HauYeHUsI KOMITOHEHTA
void comp_edit(comp &c, char* v)
strepy_s(c.value, 10, v);
C omepanusMu 3aKOHYWIIH, TENIEPh OCTAIOCH JIOMUCATh IPOTPAMMY.
Tectupyem QyHKIIUH U 3aBepIIacM IPOrpamMMy

Hy, TyT Bce mpocTo, B IIMKJIE HAM OCTAJIOCh JIUIITL OOPAaTUTHCSA K PYHKITUN JO0OaBICHUS
KOMIIOHEHTA B cIUcoK. ITocie UKJa, TCCTUPYCM OCTAJIbHBIC HAIIIN (byHKI_[I/II/I U BBIBOAUM BECH
criucok B (aitn. [IpuBoxy 31ech Bech Ko GyHKIIMHA main()

int main()
{
char* fileName = new char[50];

char* buf name = new char[20];
17



char* buf value = new char [10];
dyn_list vars; // JluHaMU4eCKUid CIUCOK
cout << "Enter name of file ->";

cin >> fileName;

ifstream™® inp = new ifstream(fileName);

if (!inp->good())

{
cout << "File opening error!\n";
system("PAUSE");
return 0;

b

constr_list(vars);

while (linp->eof())

{
inp->getline(buf name, 20, '");
inp->getline(buf value, 10, "'");
comp_in(vars, buf name, buf value);
}

inp->close();

comp* p = new comp();

p = search(vars, "z");

if (p)
comp_del(vars, p);

p = search(vars, "abc");

if (p)
comp_edit(*p, "2");

ofstream™ out = new ofstream(fileName);

while (vars.head != NULL)

{
out->write(vars.head->name, strlen(vars.head->name));
out->write(" ",1);
out->write(vars.head->value, strlen(vars.head->value));
out->write(" ",1);

vars.head = vars.head->next;
18



}

out->close();
system("PAUSE");

return O;

}

3agaya pelieHa :
BriBoabl

HecmoTps Ha TO, YTO KOMY-TO MOTJIa TOKa3aThCs CI0XKHOM paboTa ¢ TMHAMHYECKUM CITUCKOM,
Ha JIeJIe BCe OKA3bIBAETCS HE TOJIBKO JIOBOJIBHO MPOCTO, HO €IE U YI0OHO - KOMITIOHEHTHI
CO3/AI0TCS U yAAJISAIOTCSA AMHAMMUYECKH, Pa3MEPHOCTD CIIMCKA OTPaHUYMUBAETCS JIMILb JOCTYITHON
NaMsTbhIO, IOCJIE TOTO, KaK KOMIIOHEHT OOJIbIIIEe HE HCIIONIb3YeTCs, TaMATh MOXKHO Cpa3y xke
BBICBOOOANTH AJIS IPYTUX Y3JIOB.

B nro6om cJ1ydac, UCII0JIb30BaTh CBA3AHHBIC CIITMCKU B CBOUX IpOorpaMMax UJn HET, IPUACTCA
peuiatbk BaM, HAZACKOCh, MO CTAThbsA XOTb HCMHOI'O ITIOMOKCT BaM B 9TOM. Cnacu0o0 3a BHUMaHHE.

2.6 Uepapxus KJ1accoB MEPBOro 1 BTOPOro MopsiaKa
O0beKT - 3T0 abcTpaKkTHas CYIIHOCTh, HaJIeJICHHAs XapaKTePUCTUKAMU 00bEKTOB
OKPY>KaIOIIIET0 HAC peajbHOT0 MUpAa.

Co3nanue 00bEKTOB U MAaHUITYJIUPOBAHUE UMH - 3TO BOBCE HE puBHIIerus si3bika C++, a ckopee
pe3ynbTaT METOJOJOTMH IPOTPAMMHPOBAHUS, BOIUIONIAIONIEH B KOMOBBIX KOHCTPYKITHSIX
onucaHuss OOBEKTOB M omepanuu HaJg HUMH. Kaxaplii 0oOBEKT MmporpamMmbl, Kak M Jt000i
peanbHBIi O00BEKT, OTJIMYACTCS COOCTBEHHBIMH aTpHOyTaMH M XapaKTEPHBIM ITOBEICHUEM.
OOBeKThl MOXHO KJIACCH(PHUUIMPOBATH MO PAa3HBIM KaTErOpUsM: HampuMep, MOHM IU(PPOBBIC
HapyuHble vachkl "Cassio" mpuHa[Ie)KaT K Kiaccy 4vacoB. [IporpammHasi peanu3anus 4acoB
BXOJIUT, KaK CTaHJapTHOE MPHJIOKEHHUE, B COCTAB ONEPAI[MIOHHON CHCTEMBI BAIlIEro KOMITBIOTEPA.

Kaxaplii kjacc 3aHMMaeT onpeiesieHHOE MECTO B MEpapXHMH KJIACCOB, HAapHUMEp, BCE Yachl
NPUHAAIEKAT KIaccy MpUOOPOB M3MepeHus: BpeMeHu (0ojiee BBICOKOMY B HMEpapXuM), a Kiacc
4acoB caM BKJIIOYaeT MHOXKECTBO IMPOM3BOJHBIX BapHalMii Ha Ty ke TeMmy. Takum oOpaszom,
110001 KJ1acc ompeAessieT HEeKOTOPYIO KaTeropHi0 0OBEKTOB, a BCSIKHI OOBEKT €CTh dK3EMILISP
HEKOTOpOro KJacca.

O0bexkTHO-OpHEeHTHPOBaHHOE NporpammupoBanue, OOII - 3To MmeToauka, KOTOpast
KOHICHTPUPYCT OCHOBHOC BHUMAHUC MPOTPpAMMUCTA HA CBA3AX MCKAY O6’beKTaMI/I, a HC Ha
JEeTalsX UX peaanu3aluu.

B stoit nexumum ocHoBHbie mpuHIUNGBl OOIl (MHKaNCyNnsmus, HacleqoBaHUE, MOJUMOPOHU3M,
CO3/IaHUE KJIACCOB W OOBEKTOB) MHTEPIPETHPYIOTCS W JOTOIHSIOTCS HOBBIMU TOHSTHSIMHU H
TEPMUHOJIOTHEN, MPUHATHIMH MHTETPUPOBAHHOM cpenoi Bu3yasbHOM 00pabotku C++Builder.
[TpuBOAMTCS OMKCAaHUE PACIIMPEHHNA S3bIKa HOBBIMH BO3MOYKHOCTSIMH (KOMITOHEHTBI, CBOMCTBA,
00paboTuuky COOBITUH) ¥ mocienHux gonoimHeHWi crangapra ANSIC++  (mabnoHsl,
NPOCTPAHCTBA HWMEH, SIBHBIE W HENOCTOSIHHBIC OOBSBICHUS, WACHTH(HKAIMS THUIIOB IIPH
BBITIOJTHEHUH MTPOTPAMMBI, HCKITFOUEHUS ).
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Paznen HOCHT 0030pHBIM XapakTep, OH INpPH3BaH IO3HAKOMUTH YHUTATENS CO CIEHUAIBHOM
tepmunoniorueii OOII, Kk KOTOpOW JEKTOP BBIHYXKIEH MPUOEraTh Ha MPOTSHKEHUH BCETO Kypca.
Oto BbI3BaHO TeM, uto C++Builder sBnsercs tunmunoit cucremoit OOIl m mperenayer Ha
KYJIbMHHALIHMOHHYIO POJIb B UCTOPUH €T0 Pa3BUTH.

Nuxancynsamus

HNukancyasinus - ecTb 00beANHEHNE B €AMHOM 00BEKTE JAHHBIX U KOJOB, ONIEPUPYIOIINX C
stuMu JaHHbIMU. B TepmuHonorun OOl manHbIe Ha3BIBAIOTCS WICHAMH TaHHBIX (data
members) 00beKTa, a KOJAbI - 00bEKTHBIMU METOAAMU MU pyHKUIUAMU-wieHamu (methods,
member functions).

NHkancynsnusi MO3BOJIIET B MaKCHUMaJIbHOW CTEMEHU HW30JUPOBATh OOBEKT OT BHEUIHETO
okpyxkeHHusi. OHa CyIIECTBEHHO IMOBBIIIAET HAAECKHOCTh pa3padaThIBAEMbIX MPOTPaMM, T.K.
JIOKaJM30BaHHBIE B O0BEKTe (YHKIIMM OOMEHUBAIOTCS C MPOTPaMMON  CPaBHUTEIHHO
H€6OJ'II>H_II/IMI/I OG’bGMaMI/I JAaHHBbIX, anqu KOJIMYECTBO U THUII 3TUX HAHHBIX O6BI‘-IHO TINATCIIBHO
KOHTpOJIUpYIOTCS. B pesynprate 3amena wuinu  Moaudukamus GYHKIMA ¢ JTaHHBIX,
MHKAICYJIMPOBAaHHBIX B OOBEKT, KaK MPaBHJIO, HE BJIEYET 3a COOOH IUIOXO MPOCIEKUBACMBIX
MOCJICICTBHI /IS MPOTPaMMBI B 11€JIOM (B IEJISX TOBBIMIEHUS 3anuiieHHocTH nmporpamMm B OOIT
II04YTU HEC I/ICHOJIB3YIOTC5I FJ'IO62U'IBHBI€ HepeMeHHBIe).

JpyruM HeMaJOBa)KHBIM CIIECTBHEM HHKAICYJSIUU SBJISETCS JIETKOCTh OOMEHa 00bEeKTamH,
nepeHoca HMX U3 OJHOM mporpammel B aApyryio. [IpocTtora W JIOCTYNMHOCTh MNPUHLIUIA
uHkancymsinuun OOIl ctuMynupyeT mporpaMMHUCTOB K pacimpeHnto bubnnorexkn BusyanbHbIX
Kowmmonent (VCL), Bxoasieit B coctaB C++Builder.

Kiaccel, KOMIOHEHTHI H 00BEKTEI

Knacc He mmeer Qu3MdecKkoil CYITHOCTH, €ro ONKalIlell aHAIOTHel SBIsICTCS OOBSIBICHHE
CTpYKTyphl. IlaMsATh BBIACNSAETCA TOJBKO TOTJA, KOTJA KJIAcC MCIONB3YeTCs IS CO3JaHus
00BeKTa. ITOT MPOIIECC TAKKE HA3BIBAETCS CO3/IaHMEM dK3eMILIsipa kiacca (class instance).

Jro0oit 00bekT si3bika C++ MMEeT OJMHAKOBBIC aTpHOYTHI M (DYHKIIMOHAIBHOCTh C JPYTUMH
00BEKTaMHU TOTO K€ KJlacca. 3a CO3JJaHHe CBOMX KJIACCOB M IOBeJIeHHEe 0OBEKTOB ATUX KIJIACCOB
MIOJTHYIO OTBETCTBEHHOCTh HECET CaM MpOrpaMMUCT. PaboTtasi B HEKOTOPO# cpezie, MPOrpaMMHECT
NOJIy4aeT JOCTYI K OOIIKMPHBIM OMOIMOTEKaM CTaHAAPTHBIX KiaccoB (Hampumep, Kk bubnmuoreke
Busyanpasix Kommonent C++Builder).

OO6bIYHO, 00BEKT HAXOJIUTCSI B HEKOTOPOM YHHUKAQJIBHOM COCTOSIHHH, ONPEIEISIEMOM TEKYILIUMU
3HaYeHUAMU ero arpulOyroB. DyYHKIMOHAJIFHOCTH OOBEKTHOTO KJlacca ONpeAemseTcs
BO3MOJKHBIMH ONEPALMIMHI HaJ 3K3EMILIIPOM 3TOrO Kiacca.

Omnpenenenue knacca B sA3blke CH++ COAECPKUT HMHKAINCYJSALUIO WIEHOB JaHHBIX M METOJIOB,
ONIEPUPYIOLINX C WICHAMH JAaHHBIX M ONpEACIIOIUX IMOoBeIeHHe o0bekTa. Bo3Bpamasice K
HalleMy [pUMEpY, OTMETHM, 4YTO  IKMJIKOKpHCTAIIMUecKud aucruieir  vacoB "Casio"
IPEACTaBIseT WIEH JAHHBIX 3TOro OOBEKTA, @ KHONKH YIPABICHHUA - OOBEKTHBIE METOJBI.
Haxumas KHONKM 4acoB, MOYKHO OIIEPUPOBATh C YCTAHOBKAMM BPEMEHU Ha JUCILIEE, T.€. CIEAYs
tepMmuHoaoruu OOII, mMeToasl MOIUPHUIMPYIOT COCTOSIHME OOBEKTa IyTeM M3MEHEHHs UYJIEHOB
JTAHHBIX.

C++Builder BBOIUT mMOHSATHE KOMIOHEHT (components) - CIEIUANBHBIX KJIACCOB, CBOWCTBA
KOTOPBIX TMPEICTABISIOT aTPUOYTHI OOBEKTOB, a WX METOJbl PEAJTH3YIOT OIlEpalud HaJ
COOTBETCTBYIOIIIMMHU ~ DK3EMIUIIpAMH  KOMIIOHEHTHBIX  Ki1accoB. [loHsATHE METO] OOBIYHO
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UCTONB3YeTCs] B KOHTEKCTE KOMIIOHEHTHBIX KJIacCOB W BHEIIHE HE OTJIMYaeTCs OT
TepMuHayHKIUA-wIeH 00brgyHOTO Kitacca. C++Builder mo3Bosisier MaHUTyIUpPOBaTh BUIAOM H
(YHKIMOHAJIBHBIM TOBEACHUEM KOMIIOHEHT HE TOJBKO C MOMOIIBIO METOJOB (KaK 3TO JIENaoT
(G YHKIMHU-YJICHBI OOBIYHBIX KJIACCOB), HO M IIOCPEACTBOM CBOMCTB M COOBITUM, TPUCYITUX TOJIBKO
KjJaccaM KoMmmnoHeHT. PabGoras B cpeme C++Builder, Bbl HaBepHsKa 3aMeTUTE, YTO
MaHHITYJIUPOBaTh C KOMIIOHEHTHBIM OOBEKTOM MOXXHO KaK Ha CTaJHd TPOCKTUPOBAHHS
MPHUIIOKEHUS, TAK U BO BPEMSI €T0 BBIITOJIHECHUS.

CpolicTBa KOMIIOHEHT, component properties - mpeaCTaBIAIOT cO00 pacIMpeHue MOHITUS
YJICHOB JJAHHBIX M XOTsl HE XPaHAT JaHHbIE KaK TAKOBbIE, OJHAKO 00ECIIEYUBAIOT JOCTYH K
YJIeHaM JaHHBIX 00BEKTA.

C++Builder wucmone3yer kio4eBoe CiIOBO _ property s oO0bsBieHHs cBoicTB. [lpu
MOMOIIIN COOBITHH (events) KOMITOHEHTa COOOIIAeT IMOJIh30BATEII0 O TOM, YTO Ha HEE OKa3aHO
HEKOTOpOe IMpeaorpeneneHHoe Bo3jaeicTBre. OcHOBHas cdepa NpUMEHEHHs METOJOB B
nporpammax, paspadareiBaeMbix B cpene C++Builder - 3t10 06pabotumku coObiTuii (event
handlers), KoTOpble peanu3ylOT pEeakUHi0 NPOrpaMMbl Ha BO3HUKHOBEHHME OIPECIICHHBIX
coOpITHi. JIeTKko 3aMeTUTh HEKOTOPOE CXOJCTBO COOBITUM M COOOIICHHWH OIeparmoOHHON
cucremMbl Windows. TunHuYHBIE TPOCTbIE COOBITUS —HaXKaTWE KHOMKM WIM KJIABHIIM Ha
ki1aBuarype. KOMIOHEHTB! MHKANCYIUPYIOT CBOM CBOIMCTBA, METO/bI U COOBITHSL.

Ha mepBblit B3MIs11 KOMIIOHEHTH HAYEM HE OTJIMYAIOTCS OT APYTUX OOBEKTHBIX KJIACCOB SI3BIKA
C++, 32 HCKITFOUEHHUEM PsiIa 0OCOOCHHOCTEH, CPEeIH KOTOPBIX TTOKA OTMETHM CIICTYIOITHE:

* BonbImIMHCTBO KOMIIOHEHT MPEACTaBISAIOT COOOM 3JIEMEHTHI yHpaBiIeHUS HHTepdeicoM ¢
MOJIb30BaTENIeM, IPHUYEM HEKOTOPBIE 001a/1al0T BeChbMa CJI0KHBIM TTOBEICHUEM.

¢ Bce KOMIIOHEHTHI SIBIISIFOTCS MMpAMBbIMU HUJIM KOCBCHHBIMU ITOTOMKaMH OJHOI'O OGH.ICFO KJ1acca-
npapoautens (TComponent).

* KOMIIOHEHTBI OOBIYHO HCIIOJIB3YIOTCA HCIIOCPCACTBCHHO, IIYTCM MAHUNYJIALOUHA C HUX
CBOﬁCTBaMH; OHM CaMHU HE MOT'YT CIYXHUTb 0a30BBEIMM KJIaCcCaMU AJI1 IIOCTPOCHUA HOBBIX
IMOAKJIaCCOB.

* KoMIIOHEHTHI pa3MemarTcs TOJIbKO B JAMHaMU4eckoil mnamsatu Kyuu (heap)c momorrsio
oriepaTtopa new, a He Ha CTeKe, KaK 00BEKTHI OOBIYHBIX KIIACCOB.

» CoticTBa KOMNOHEHT 3akitouatoT B cedbe RTTI - maeHTudukamnmo 1nHaMAYECKUX TUIIOB.

* KoMmoHEHTEI MOKHO ,Z[O6aB.H$ITb K HaJ'II/ITpe KOMIIOHCHT W AaJic€ MAHUITYJIMPOBATH C HUMH
nocpenctBoM Penaktopa hopm HHTErpUPOBAaHHOM Cpefibl BU3yasibHOM pa3padotku C++Builder.

OOII uHTEpnpeTUpYyeT B3aMMOJCUCTBHE C OOBEKTAMU KaK IOCBUIKY 3alpOCOB HEKOTOPOMY
00BEeKTY WM MeXay oObekTtamu. OOBEKT, NPUHSABLIMKA 3alpoc, pearupyer BBI3OBOM
COOTBETCTBYIOIIETO MeToaa. B otnuuue ot apyrux s3pikoB OOII, Takux kak SmallTalk, C++ nHe
MOOMIPSIET UCTOIb30BaHUE MOHATHUS "3ampoc". 3ampoc - 3TO TO, YTO JelaeTcss ¢ 00BEKTOM, a
METO/I - 3TO TO, KaKk O0OBEKT pearupyeT Ha MOCTYNHUBIINNA 3a1poc.

[Ipu OmkaiilieM pacCMOTPEHHHM METOJ OKa3bIBAaeTCs OOBIYHON (DyHKIMEH-4sIeHOM, KOTOpas

BKIJIIOUCHA B ONpEJeNIeHHe Kiacca. YToObl BhI3BaTh METOJ, HAJ0 yKa3aTh MUMsS (YHKIUU B
KOHTEKCTE IaHHOTO KJ1acca WM B 00pabOTINKE HEKOTOPOTO COOBITHS.
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NMeHHO CKpbITasi CBSA3b METOJIa C BKJIFOYAIOIIMM KJIACCOM BBIJEISIET €r0 M3 MOHSATHS MPOCTOM
¢ynkunu. Bo BpeMsi BBITIOJIHEHHUS METOAA OH UMEET JOCTYIl KO BCEM JaHHBIM CBOEro Kiacca,
XOTS U HE TpeOyeT SABHOU crenu(uKaui UMEHH 3TOTO Kilacca. DTo obecreunBaeTcs nepeaadei
KaXI0My, 0€3 MUCKIFOUEHHS, METOIY CKPBITOTO TapamMeTpa - HEeMOCTOSHHOTO yka3atens this Ha
sK3eMIUIsIp Kinacca. [lpu mobom obOpamieHnd MeTola K WiCHaM JaHHBIX KJIacca, KOMITHIIATOP
TE€HEPUPYET CIEeUHANTbHBIN KOJI, UCIIOJB3YIOIUN yKa3artelb this.

Hacnenosanue

OnHOM U3 CaMBIX BOCXUTUTEIBHBIX 0COOCHHOCTEH KUBOU MPUPOIBI SIBIISETCS €€ CIIOCOOHOCTh
MOPOKJaTh MOTOMCTBO, O0JIaatolee XapakKTepUCTUKaMHU, CXOAHBIMU C XapaKTepUCTUKaMU
MPEIBIIYIIEro MOKOJIEHUS. 3aMMCTBOBaHHAS Y IPUPOJIBI HJIesl HACIICOBAHUS PEIIaeT MPodIeMy
Moupukanyu noseaeHus 00bekToB U npugaet OOII HCKITIOYUTENBHYIO CHITY U THOKOCTb.
HacnenoBanue mo3BomsieT, MpakTUIeCKH 0e3 OrpaHUYeHUM, TTOCIeI0BATEIbHO CTPOUTD U
pacmmMpsTh KJIACChl, CO3/IaHHbIE BaMU MJIU KEM-TO elle. HaunHas ¢ caMbIX POCTBIX KIIACCOB,
MOYHO CO3/1aBaTh MPOU3BOJAHBIE KJIACCHI IO BO3PACTAIOLIEH CIIOAKHOCTH, KOTOPBIE HE TOJIBKO
JIETKU B OTJIAJIKE, HO ¥ IIPOCTHI 10 BHYTPEHHEHN CTPYKTYpE.

[TocnenoBarenbHOE MPOBEJACHNUE B JKU3HD NPUHIIMITA HACTIEIOBaHHS, 0COOEHHO TpU pa3paboTke
KPYIHBIX TMPOTPAMMHBIX TPOEKTOB, XOPOIIO COIJIACYeTCSl C TEXHUKOHW HUCXOMSIIETO
CTPYKTYPHOTO TIPOTPaMMHUPOBaHUs (OT OOIIETr0 K YaCTHOMY), H BO MHOTOM CTHMYJIUPYET TaKou
nonxof. Ilpu 3TOM CIOXKHOCTH KOJa TPOTPaMMbl B II€JIOM CYIIECTBEHHO COKPAIaeTCs.
[Tpon3BoaHBIN Ki1ace (ITOTOMOK) HACJIEYeT BCE CBOWCTBA, METO/BI M COOBITHSI CBOETO 0a30BOTO
KJ1acca (pOJUTENsl) M BCEX ero MpeIlIeCTBEHHUKOB B HEPapXUH KJIACCOB.

[Ipn wHacnemoBanmM 0a30BBI Kiacc oOpacTaeT HOBBIMU aTpuOyTamMu U omepanusMu. B
HpOI/I3BO,Z[HOM KJIacce OGBI‘IHO O6’b$IB.H$IIOTC$I HOBBIC YJICHBI JaHHBIX, CBOﬁCTBa U MCTOJBI. HpI/I
pabote ¢ 0OBEKTaMU MPOTPAMMHUCT OOBIYHO MOAOMpaeT Haubojee MOAXOAAINIMN KIacc s
pelIeHrsT KOHKPETHOW 3a[jaui U CO3/aeT OJHOTO WM HECKOJIBKHX MOTOMKOB OT HETO, KOTOpHIE
MPHOOPETAIOT CIIOCOOHOCTH JeNIaTh HE TOJBKO TO, YTO 3AJI0KEHO B poauTele. JpyKecTBEHHBIC
(YHKLIMY TO3BOJISIIOT TPOU3BOJHOMY KIJIACCy TOJYYHUTh JOCTYIl KO BCEM WIEHAaM JaHHBIX
BHEIIHUX KJIACCOB.

Kpome Toro, mpou3BOIHBIN KJIacC MOXKET meperpykarhb (overload) HaciemyemMbie METOIBI B TOM
ciiydae, Korja ux pabora B 6a30BOM Kjlacce He MOAXOIUT MOTOMKY. Vcrob30BaHue meperpy3Ku
B OOII Bcsiuecku moomipsieTcs, X0Ts B NPSIMOM MOHUMAHUU 3HAUYEHHUS ATOTO CIIOBA MEPErpy3oK
00bI9HO M30erarT. ['OBOPAT, UTO METOJ MEpPerpyXeH, €CIM OH acCOIMUpyeTcs ¢ Ooiee ueM
OJIHOW oHOUMEHHOU (pyHKIMe. OOpaTuTe BHUMaHHUE, YTO MEXAaHU3M BBI30BOB MEPErPYKEHHBIX
MCTOHIOB B HUCPAPXHUHU KJIIACCOB IIOJTHOCTBIO OTIMYACTCA OT BBI3OBOB TMCPCONPCACICHHBIX
byakumii. Ileperpy3kam  mepeompeneneHue - O3TO  pa3Hble  NOHATHSA. BupTyaibHble
METO/IbI UCIIONIB3YIOTCA JJIs TIepeoripeiesieHust pyHKIui 0a30BOro Kiacca.

YroObl NPUMEHUTh KOHLEHIMIO HACJIEAOBaHUs, K IPUMEPY, C YacaMu, MOJIOKUM, YTO CIERys
NPUHIUITY HacienoBaHus, pupma "Casio" pemmia BBITYCTUTh HOBYIO MOJIENb, TOTIOJIHUTEIBHO
CHOCOOHYIO, CKa)KeM, MPOU3HOCUTh BpPeMs NP ABOMHOM HAaXKaTUU JIIOOOM M3 CYIIECTBYIOLIUX
KHOTOK. BMecTo TOro, 4To0bl IPOEKTHPOBATH 3aHOBO MOJIENIb TOBOPSIIUX YacOB (HOBBIN Kilacc,
B TepmuHosioru OOII), nHXKEeHephl HAYHYT C €€ MPOTOTHNa (MPOW3BEAYT HOBOTO IOTOMKA
6azoBoro kiacca, B repmuHosoruu OOII). IIpou3BoaHbIl 00BEKT yHACHEIyeT BCe aTpHOyThHl U
(YHKLINOHATIBHOCTh poauTeNns. IIpOM3HOCHMBIE CHUHTE3MPOBAHHBIM TOJIOCOM LUQPHI CTaHYT
HOBBIMHM 4JICHAMH JAaHHBIX TIOTOMKAa, a OOBEKTHBIE METOAbl KHOMOK JIOJUKHBI OBITH
Heperpyx’eHbl, 4YToObl peanu30BaTh MX JONOJHUTENbHYI0 (YHKIHMOHAIBHOCTh. Peaknueil Ha
COOBITHE TBOWHOTO HA)KaTHsl KHONKU CTAHET HOBBIM METOJ], KOTOPBII peaan3yeT Npou3HeceHHe
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NOCJIEI0BATENbHOCTH IU(P (HOBBIX WICHOB JAaHHBIX), COOTBETCTBYIOIIECH TEKYIEMY BPEMEHH.
Bce BbIeckazaHHoO€E B MOJTHON MEpEe OTHOCUTCS K TPOTPAMMHOM peain3aiiy TOBOPSIIINX YaCOB.

3.7 CTpyKTypa XpaHeHHS CHCTeMbl OTPAHNYEHUI
TpaauunonHble (ailloBble CUCTEMBI, pealn30BaHHbIe B paMKax pasnuuHbix OC, umeroT
pAO  OrpaHMYEHUN, PACCMOTPEHHBIX HIKE M MPEMSITCTBYIOUIMX UX UIMPOKOMY
UCTIOJIb30BAaHUIO /IS pelieHus UH(OPMAIIMOHHBIX 33/1ay.
OTH orpaHUyYEHUs ClIEAYIONInE:

- Paznenenue u n30msus JaHHBIX.

- JlybnupoBanue JaHHBIX.

- 3aBHCUMOCTb OT IPOTPaMM U JIaHHBIX.

- HecoBmectumocTs hopmaToB (aitinos.

- OUKCUpPOBaHHBIE 3aMPOCHI U OBICTPOE YBEIWYCHHUE KOJINYECTBA MPUIIOKEHHH.
Paznenennie u uszonsuus AaHHBIX. [laHHBIE M30MHMpPOBaHBI B OTAEIBHBIX (haiiiax, 4To
TpeOyeT  3HAYUTENbHBIX  TpyJxo3aTpaT MNpU  U3BJICUECHHM  COOTBETCTBYIOLICH
MOCTaBJICHHBIM YCJIOBHSIM BBIOOPKHM HH(OpPMAIMH, YacTO - BBIMNOJHEHUS CHHXPOHHOM
00pabOTKH HECKOIBKUX (hailsioB.

HyOnupoBanue maHHBIX. M3-3a neneHTpann3oBaHHONW paboTel ¢ wuHpOpManuein B
daitnoBbIX cucTeMax (DaKTHUECKU BBIMOJNHACTCS OECKOHTPOIBbHOE IyOIrpOBaHUE
JAHHBIX, YTO, BO MEPBBIX, SABJISAETCS MPUUMHON HEIKOHOMHOTO PAaCXOJOBAHUS PECYPCOB,
BO BTOPBIX, MOKET MPUBECTU K HAPYIICHUIO LIEJIOCTHOCTU JAaHHBIX (HApUMep, CBEICHHS
0 COTpPYIHHUKE OpraHu3alnuu, GopMUpyemble B OTAETE KaJIpoB U B OyXraiaTepuud MOTYT
CTaTh IPOTUBOPEUYUBBIMH). .
3aBUCMMOCTh OT JaHHBIX. B (daitnoBpix cucremax ¢uiznueckas CTPYKTypa M CIoco0
XpaHeHHUs 3amuceld (aijloB JAHHBIX JKECTKO 3a(HUKCHPOBAHbI B KOJE MpPOrpamMmm
OPWIOKEHUH. OTO 3HAYMUT, YTO HU3MEHHUTHh CYIIECTBYIOIIYIO CTPYKTYpY JdaHHBIX
JOCTAaTOYHO  CJIOXHO. JlaHHas 0coOeHHOCTh  (PaHIOBBIX CHCTEM  Ha3bIBaeTCA
3aBHCUMOCTBIO OT IIPOTPAaMM M JTaHHBIX (program-data dependence).
HecoBmectumocts (opmaToB ¢aitnos. [TockonbKy cTpykTypa ¢HailioB ompenensercs
KOJOM TMPUIOXKEHUHM, OHa TaKKe 3aBUCUT OT S3bIKa MPOrPaMMHUpPOBAHUS 3TOTO
npuioxenus. Hampumep, crpykrypa ¢aiina, CcO3JaHHOTO MPOrpaMMOM Ha  SI3BIKE
COBOL, MoOXeT COBEpIICHHO OTIWYaThCs OT CTPYKTYphl (aiiia, c037aBaeMOro
nporpammoii Ha si3bike C. [IpsiMas HECOBMECTHUMOCTD TakuX (paidiioB 3aTpyIHSET MPOLIECC
UX COBMECTHOM 00pabOTKH.
QUKCHpPOBAaHHBIE 3alpOChl M OBICTPOE YBEIMYCHHE KOJIMYECTBA TNpUIOKeHuil. B
npoluecce paboThl y MOJb30BaTeNIel MOCTOSHHO BO3PACTAlOT TPeOOBAaHUS K peann3alui
HOBBIX 3aIPOCOB K JaHHBIM, XpaHsAmMMcs B ¢aiinax. Ilpu sTom peanuzanusi 3anpocos
OCYIIECTBIISIETCSl MPOTPAMMMCTOM B BUJE MPHJIOKEHUH, YTO, COOTBETCTBEHHO, BEJIET K
YBEIIMYEHUIO MX KOJIM4yecTBa. B mporecce peanuzanuy 4acTo HApyIIAIOTCS MEPHI IO
oOecrieueHHI0 0€30MaCHOCTH WM IIEJIOCTHOCTH JaHHBIX, HE MPeayCMaTpHUBAIOTCS
CpeACTBa BOCCTAaHOBJEGHHS B ciay4yae cO0Osl ammapaTHOrO WM HPOTPaMMHOTO
oOecrnievyeHus, JOCTYI K (aiiyiaM 4acTo OrpaHUYMBAETCSA OJHUM I0JIb30BATEIEM.
Cucrembl ¢ 0a3aMu JaHHBIX
Bce nepeuncnennble Bolllie OrpaHuyeHus (aiIoBbIX CUCTEM SIBIISIFOTCS CJIECTBUEM JIBYX
(baxTopoB.

- Onpenenenue AaHHBIX COJCPKUTCS BHYTPU HPUIOKEHUH, a HE XPaHUTCS

OTJENIbHO U HE3aBHCHUMO OT HUX.

- Ilomumo mpwiIOKEeHHH HE MNPEIYCMOTPEHO HHUKAKUX JPYTUX HHCTPYMEHTOB

JOCTYyTA K TaHHBIM U UX 00paOOTKH.
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Jns noBeimenus 3¢g@exTuBHOCTH paboThl ObLT pa3paboTaH MOJXOJ, OCHOBAaHHBIM Ha
ucronb3oBaHun 0a3 nmaHHbIX (database) m cucrem ympaBieHus 0a3aMu JaHHBIX, WA
CYBJl (Database Management System - DBMS). B sTom pasnmene mpeacTaBlieHO
JIOCTaTOYHO (HOpPMAaJIbHOE OIpeAeseHue ATHUX TEPMUHOB, a TakKXK€ pPacCMOTPEHbI
KoMIOoHEHTHI cpeabl CYB/I.

ba3za paHHBIX - HabOp COBMECTHO HCIHOJb3YEMbIX JIOTMUECKH CBSI3aHHBIX JIaHHBIX,
COIIPOBO’KIAEMbI ONMUCAHWEM ATHUX JAHHBIX, MPEIHA3HAYECHHBIA UIS YIOBJIECTBOPCHHUS
WH()OPMAIIMOHHBIX TOTPEOHOCTEH TPYIIN MOJIB30BaTEIICH.

PaccmoTpuMm 310 ompenenenue 6osee BHUMaTeNbHO. ba3a MaHHBIX - 3TO COBOKYIHOCTb
JAaHHBIX, KOTOpPbIE OJHOKPATHO OMpPEAENSAIOTCS, a 3aTeM HCIOJIb3YIOTCS OJHOBPEMEHHO
MHOTHMH TMOJIB30BaTeIsIMU. BMECTO pa3po3HeHHBIX (ailyioB ¢ N30BITOYHBIMHU JTAHHBIMH,
YTO MpHCYIIe PailIoBBIM cHCTEMaM, 371eCh BCE TaHHbIe COOpaHbl BMECTE C MUHUMAIbHON
nosei n30eirouHocty. [Ipu 3Tom 6a3a JaHHBIX XPaHUT HE TOJIBKO pabouyue TaHHbBIE, HO U
ux onucanus. [lo »oToil mnpuumHe 6a3y JaHHBIX €II€ HA3bIBAIOT HAOOPOM
MHTETPUPOBAHHBIX 3aluceil ¢ camMoomucaHueM. B COBOKYIMHOCTH, OMHMCaHUE JaHHBIX
Ha3bIBACTCSI CHCTEMHBIM KaTajorom (system catalog), wnm cimoBapem paHHbIX (data
dictionary), a camMu 3JI€MEHTBI ONMMCAHUS MPUHATO HA3bIBATh METaJaHHBIMU (meta-data),
T.e. "ma”HHBIMU O Ha”HHEIX". IMEHHO HamWMyWe CaMOONMCAaHWs HAHHBIX B 0a3e HaHHBIX
o0ecrieynBaeT B HEH HE3aBHCHMOCTh MEXAY MpOrpaMMaMy M JaHHbIMH (program-data
independence). CTpyKkTypa AaHHBIX MPU 3TOM OT/EJICHA OT MPHUJIOKECHUH M XPAHHUTCS B
6a3e maHHbIX. /loGaBiieHNEe HOBBIX CTPYKTYpP AAHHBIX MJIM W3MEHEHHE CYIIECTBYIOIIUX
HUKAaK HE BIIMAET HAa MPUJIOKEHUS, IIPU YCIOBUU, YTO OHU HE 3aBHUCST HEMOCPEICTBEHHO
OT U3MEHSIEMbIX KOMIIOHEHTOB.

U, nakonen, cineayeT oObSICHUThH MOCIEAHUI TEPMUH U3 OINpeneieHus: 6a3bl TaHHBIX, a
UMEHHO TIOHATHE "JMOruueckd cBs3aHHbIA". Ilpm aHammsze uHGOPMAIMOHHBIX
NOoTpeOHOCTEl TONb30BaTeNIel CleAyeT BBbIIEIUTh CYHIHOCTH, aTpUOyTHI U CBS3H.
CymHocThI0 (entity) Ha3bIBa€TCS OTACIBHBIA TUI OOBEKTA (YETOBEK, U3/ICTHUE, TOHATUE
WM COOBITHE), KOTOPBIA HYXHO TPEACTaBUTh B 0a3e NaHHBIX. ATpuOyTom (attribute)
Ha3bIBAETCSI CBOMCTBO, KOTOPOE OMUCHIBAET HEKOTOPYIO XapaKTEPUCTUKY OMKCHIBAEMOTO
o0bekTa; cBsa3b (relationship) - 3TO0 TO, YTO OOBEAUHSAET HECKOJBKO CYITHOCTEH.
[MonobOnast BJI mpencraBisier CYIIHOCTH, aTpUOYTHI U JIOTUYECKUE CBS3H MEXKAY
oObexkTaMu. MHaue roBops, 6a3a JaHHBIX COEPXKUT JIOTHUECKU CBSA3aHHbBIE TaHHBIE.
CYB/] - 5T0 mporpaMMHOe OOecrieyeHre, ¢ MOMOIIbI0O KOTOPOTO IOJIb30BAaTEIN MOTYT
OTpeeNsiTh, CO3/1aBaTh U MOAJEPKUBATh 0a3y JaHHBIX, a TaKXKe OCYIIECTBIATh K HEil
KoHTponupyeMblil noctyn. CYBJl B3auMoIeHCTBYET ¢ NPUKIAJHBIMU IpOrpaMMaMu
MoJIb30BaTeNsl U 0a30il TaHHBIX U 00J1ajaeT MPUBEACHHBIMU HIKE BO3MOKHOCTSIMHU:

o Tlo3BonseT onpenenars 0a3y NaHHBIX, YTO OOBIYHO OCYIIECTBIISETCS C TIOMOIIbIO
sa3bika onpenenenust ganueix (DDL - Data Definition Language). SI3sik DDL
MPEOCTABISAET IOJIb30BATEISIM CpPEJICTBA YKa3aHWs THUIA JAHHBIX U UX
CTPYKTYpBI, a TaKXe CpeACTBa 3aJaHus OrpaHHuYCHH [uia WHOpMaLuH,
XpaHUMOW B 06a3e TaHHBIX.

o Ilo3Bonser BCTaBIATh, OOHOBIATH, YAANATh U U3BJIEKaTh WH(OPMAIHIO U3 0a3bl
JTAHHBIX, YTO OOBIYHO OCYILECTBISETCS C MOMOUIBIO SI3bIKA YIPABICHUS JaHHBIMU
(DML - Data Manipulation Language). Hamuume 1eHTpaTu30BaHHOTO
XpaHWJIMILA BCEX NTAHHBIX M WX ONMHUCAHUW MO3BOJSET MCIOJIL30BaTh si3bIk DML
Kak OOIMHA MHCTPYMEHT OpTaHU3allMH 3allpOCOB, KOTOPHIM MHOTZA HA3bIBAIOT
S3BIKOM  3ampocoB (query language). Hammuue si3bIka 3ampocoB  MO3BOJISIET
YCTPaHUTh TpHCyIIue (alIoBBIM CHCTEMaM OrpPaHUYEHHUs, IPH KOTOPBIX
MOJIb30BATENSIM MPUXOAUTCA MMETh JeJI0 TOJbKO ¢ (PUKCHUPOBAHHBIM HaOOpOM
3arpoCOB WM MOCTOSHHO BO3PACTAIONIMM KOJUYECTBOM nporpamm. CylecTByer
IBEe pasHOBHIHOCTHM s3piIkoB DML -  mpouenypueie  (procedural) wu
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HenpoueaypHsie (non-procedural) si3pIKH, KOTOpBIE OTIMYAIOTCS MEXIY COOOM
croco0oM u3BIIe4eHUs JaHHbIX. OCHOBHOE OTIMYME MEKIY HUMH 3aKJIH0YaeTCs B
TOM, YTO TPOLEAYPHBIE SA3BIKM OOBIMHO 0OpabarbiBaroT MH(popMaimio B 0aze
JAHHBIX IOCJIEJOBATENIBHO, 3aMUCh 3a 3alMChIO, a HENPOLEIypHbIE ONEPUPYIOT
cpasy LeibIMu HabopaMu 3anuceid. [1o3ToMy ¢ MOMOIIBIO MPOIETYPHBIX SI3BIKOB
DML 00b19HO yKa3bIBaeTCs, KaK MOXXHO TIOJYYHUTh JKEJIaeMbIH Pe3ysbTar, TOTAa
Kak HenpoueaypHele s3blki DML wucnonbe3yroTcss s ONUCaHHUS TOrO, 4YTO
cieayer mnonyduTb. Haubonee pacnpocTpaHEHHBIM THIIOM HEMPOLELYPHOTO
SA3bIKa  ABNSETCA S3BIK CTPYKTYPUpPOBaHHBIX 3ampocoB (Structured Query
Language - SQL), KOTOpBIli B HACTOSIIEE BPEeMsI OMPEIEIAETCS CIECIHATbHBIM
CTaHAapTOM M (DAKTUYECKH SBISETCS OOSI3aTENBHBIM SI3BIKOM JJIsL  JIFOOBIX
pensauronHbix CYB/I.

o IIpenocraBiser KOHTPOJUPYEMBI JOCTYN K 0a3e JaHHBIX C IOMOIIBIO: CUCTEMbI
obecrieyeHuss  0€30MACHOCTH, MPEAOTBPALIAONMIECH  HECAaHKLIMOHUPOBAaHHBIN
JOCTYN K 0a3e JNaHHBIX CO CTOPOHBI IIOJIb30BATENCH; CHCTEMBI IOAICPKKU
LIEJIOCTHOCTH ~ JAaHHBIX, 00€CHeunBaIONled HEMPOTUBOPEUMBOE  COCTOSHUE
XPaHUMBIX JTaHHBIX; CHCTEMBI YIIPABJICHUS MapajuIeIbHON paboToN MPHIIOKEHUH,
KOHTPOJIMPYIOLIEH MPOLEeCcChl UX COBMECTHOIO JOCTYMA K 0a3e JaHHbBIX; CUCTEMBbI
BOCCTaHOBJICHHUS, MO3BOJISIONICH BOCCTAHOBUTH 0a3y JAHHBIX JO MPEABIIYIIETO
HEMPOTHBOPEYUBOIO COCTOSHUS, HAPYIIEHHOIO B pe3yibTaTe c00s anmapaTHOro
WIA TPOrpaMMHOTO OOECIEYEHHUs; JOCTYIHOTO IIOJIb30BaTENIsIM KaTayora,
COJIEpKAaIIero ONMKMCaHNe XpPaHUMOH B 0a3e JaHHBIX WH(OpMAITUH.

[Tpu aTom CYB/] conepxat B cebe MEXaHU3M CO3/IaHUsI MPECTABICHUH (View), KOTOPBIT
MO3BOJIET JIFIOOOMY TMOJIB30BATEII0 UMETh CBOW COOCTBEHHBIN B3I Ha 0a3y JaHHBIX.
S3pik DDL BrIIO4aeT cpeactBa OmpeAesieHUs MPEACTaBICHUH, KaXJ0€ W3 KOTOPBIX
SIBJIIETCS. HEKOTOPBIM TIOJIMHOKECTBOM 0asbl JaHHBIX. Kpome TOro, mpeicTraBlieHUs
o0ecneynBaroT:

e JlomOMHUTENBHBIM ypOBEHb 0€30MACHOCTH 3a CYET BO3MOXKHOCTH MCKIIIOUEHUS
JAaHHBIX, KOTOPBIE HE JOJKHBI BHUJETh HEKOTOpPBIE MOJb30BaTesnn. Hampumep,
MO>XHO CO3/1aThb HEKOTOPOE MPEACTABICHUE, KOTOPOE MO3BOJIUT PYKOBOJIUTEIIO
OpraHu3allii U COTPYTHUKAM PACYETHOTO CEKTOopa OyXraiarepuu MpoCMaTPUBAThH
BCE JJaHHBIE O MEpCOHaje, BKIIoYasi cBeleHus o0 ux 3apruiare. B To ke Bpems
JUIsl OpraHM3allMM AOCTyNa K JaHHBIM JIPYIMX I0JIb30BaTeNedl MOXKHO CO31aTh
elle OJHO TMpeACTaBI€HUE, W3 KOTOPOTO BCE CBEICHHS O 3apruiate OyayT
UCKJIIOUYEHBI.

o Hacrpoiiky BHemHero untepdeiica 6a3bl JaHHBIX.

e Coxpanenne BHemHero uHTepderica b/l HempoTUBOPEUMBHIM M HEU3MEHHBIM
Jlake MpU BHECEHUHM M3MEHEHUH B €€ CTPYKTYpY - Hampumep, mpu 100aBIeHUU
WIM yAaJleHUd TIoJied, W3MEHEHWH CBs3eH, pa3doueHun (QainoB, wux
peopraHu3zali WM I[epeuMeHoBaHWU. TakuMm o00pa3oM, MpeACTaBICHHUE
o0OecrieunBaeT MOJIHYI0 HE3aBUCHMOCTh MPOTpaMM OT pealbHON CTPYKTYpHI
JAHHBIX, YTO MO3BOJISIET YCTPAHUTh BAKHEHIITNI HEAOCTATOK (PailyIOBBIX CHCTEM.

IIpu >TOM HEOOXOOMMO HMETh B BHJY, YTO pEAIbHBIH 00BeM (YHKIIMOHAIBHBIX
BO3MOXHOCTEH, mpengaraeMbix B paznuuyHbix CYBJl, oTinyaeTcs OT NOpOayKTa K
nponykry. Hampumep, B CVYBJ[ 11 nepcoHanbHOro KOMIBIOTEPA MOXKET HE
NONJCPKUBATECSA MApAJUICIbHBIM  COBMECTHBIA JOCTYI, a YIPABICHHE PEKUMOM
0€30MaCHOCTH, MOJJCP)KAaHUEM IIEJIOCTHOCTH JaHHBIX M BOCCTAHOBJICHHEM OynIeT
IIPUCYTCTBOBATh TOJBKO B OYEHb OIPAaHWYCHHOM creneHdu. OIHAKO COBPEMCHHBIE
MHoronois3zoBatenbckue  CYBJl  mpemnaraioT  BCe  IEPEUUCIICHHBIE  BBILIE
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(GyHKIMOHATIBHBIE BO3MOXXKHOCTH U MHoroe apyroe. [Iporpammuoe obecnieuenne CYBJ]
MOCTOSIHHO COBEPIICHCTBYETCSI W paCIIUPSieTCsl, 4TOOBI YAOBJIETBOPSATH PACTYLIUM
TpeOoBaHUAM mosb3oBaTeneii. Hanpumep, B HEKOTOPBIX MPHIOKEHUSIX TeNepb TpeOyeTcs
XpaHUTh TpaduKy, BUIEO, 3BYK U T.1.

BaHk maHHBIX - yHUBEpCalbHbIE 0a3bl JAaHHBIX, MPEAHA3HAYCHHBIC IJIST OOCTYKHBAHUS
MPUKJIAJAHBIX IPOrpamMM, BMeCTe ¢ cooTBeTCTBYomUMHU CYB/I.

NupopManlMOHHO-TIONCKOBAasE ~ CHUCTeMa -  YacTHBIM  ciiyyail ~ OaHka  JaHHBIX,
MpeaHa3HaYeHHBIN JUIsI XpaHEeHUsI, TTIOUCKa U BbIBOJIa Ha ycTpoiicTBa DBM HeoOxoaumoi
uHpOpMaLIUH.

Komnonentsl cpeabt CYB/l. B o6mem cnywgae B cpene CYDBJl MOXHO BBIIETUTH
CIIEYIOIINE TIATh OCHOBHBIX KOMITOHEHTOB: ammapaTHOe oOecredeHue, MpPOrpaMMHOE
o0ecrnieueHue, JaHHbIe, MPOLEYPhl U TOJIB30BATENH.

AmnmnapatHoe obecnieuenue. s padotst CYBJl u npuiioskeHui He0o0X0AUMO HEKOTOpOe
anmapartHoe oOecnieueHre. OHO MOXKET BapbHUPOBATHCS B OUEHBb IIMPOKHX Mpefenax - OT
€IMHCTBEHHOTO TEPCOHANBLHOTO KOMIIBIOTEpa WM  OAHOTO  MeWHppelima 10
nHpopmarmoHHO-BeuuCTUTENbHONU ceTh. [Ipu s3tom omuu CYB]] mpeaHazHaueHbl mjist
paboTBl TOJNBKO C KOHKPETHBIMU THUIIAMH OIEPAIIMOHHBIX CHCTEM WM O0OpYIOBaHUS,
JIpyrue Moryt paboTaTh ¢ HIMPOKUM KPYroM ammapaTHOTO OO0ecreueHus: U pazIuyHbIMU
ONEPALIMOHHBIMU CUCTEMAMH.

[TporpamMmmHoe oOecnieueHre. ITOT KOMIIOHEHT OXBAThIBAaeT MPOrpaMMHOE oOecreueHue
camoii CYB/I u npukinagHbeIX NpOorpaMM, BMECTE C ONIEPALIMOHHONW CHUCTEMOM, BKIIOYAs U
ceTteBoe mnporpamMmHoe obecrmeuenue, eciu CYDBJ ucmonssyercs B cetu. OOBIYHO
IPWIOKEHUST CO3JAIOTCS Ha S3bIKaXx TpeTbero mnokoseHus, takux kak C, COBOL,
Fortran, Ada unu Pascal, unm Ha s3pIKax 4YETBEPTOrO MOKOJICHHS, Takux Kak SQL,
OMEPATOPhl KOTOPBIX BHEAPSAIOTCS B MPOrPaMMBbl Ha SI3bIKaX TPEThEro mnokojeHus. Kpome
toro, CYBJ] MoXXeT MMeTh CBOM COOCTBEHHBIE MHCTPYMEHTHI YETBEPTOTO IOKOJICHHSI,
npelHa3HauYeHHbIe Ui OBICTpO  pa3pabOTKH TPUIOKEHHH C HMCIOIH30BAHUEM
BCTPOEHHBIX HENPOLEAYPHBIX SI3BIKOB 3alpOCOB, TEHEPATOPOB OTUYETOB, (opMm,
rpadu4ecKux U300paKeHUH.

Hannbie. BeposatHo, cambiM BaXHbIM KommoHeHTOM cpenbl CYBJ[ (¢ Touku 3peHwms
KOHEUHBIX TOJIb30BaTeliel) SBISIIOTCA JaHHBbIE, WrpaloOlIMe poJib MOCTa MEXAY
KOMIIBIOTEPOM U 4eJIOBEKOM. baza MaHHBIX COAEPKUT Kak pabouue JAaHHbIE, TaK U METa-
JaHHBIC, CTPYKTYypa 0a3bl JAHHBIX HA3BIBAETCS CXEMOM.

B cucteMHOM KaTasiore coaepkarcsl CIeIyroNue CBEICHUS:

e HWMEHA, TUIBI U Pa3MEephl JIEMEHTOB JaHHBIX;

e IMEHA CBS3EH;

e OrpaHWYCHUS IEJTOCTHOCTH JAHHBIX;

e WMEHA 3apEeTUCTPUPOBAHHBIX MOJb30BATENEH, KOTOPHIM  MPEJOCTABICHBI
HEKOTOpBIE TTpaBa J0CTyIa K JaHHBIM;

e  HCHOJIb3yeMbl€ HHACKCHI U CTPYKTYpPbl XpaHEHUS - HAIpUMEP, HTHBEPTUPOBAHHbBIE
(banbI.

Ipouenypsl.K mnporeaypamMm OTHOCATCS WHCTPYKLIHUUA W TPaBWIIA, KOTOPBIC IOJKHBI
YUUTBIBATHCS NPU MPOEKTUPOBAHUU U MCITIONB30BAaHUM 0a3bl NaHHBIX. [lonb3oBarensM u
oOcinyXHUBaIOIeMy  TepcoHaly  0a3bl  JAaHHBIX  HEOOXOAMMO  MPEAOCTaBUTH
JOKYMEHTAIMIO, COJAEpIKallyl0 MOApOOHOE ONMHMCAHWE TMPOIENyp MHCIONb30BaHUSI U
COTIPOBOXKICHHS JTAHHOW CHCTEMBI, BKJIIOYAass WHCTPYKLIHUHW O TPABHUIIAX BBITIOJHEHUS
nerictBuii o padore ¢ CYB/[ u Bl (peructpamus B CYB/], 3anmyck u ocranoB CYB/,
co3aHue pe3epBHbIX konui b/ u 1.1m.).

Hoan3oBarenu. [locienaum kommnoneHToMm cpeapl CYBJl sBISItOTCS MOJIB30BaTENU
CUCTEMBI. DTOT KOMIIOHEHT MOAPOOHO 00Ccyk1aercs B pazaene 5.1.3.
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[IpenBapuTenbHbIe 3aMedanust IO pa3paboTke 06a3bl JaHHBIX .J{0 CHX MOp MO YMOTYaHHIO
MIPEANoarajioch, 4To JIaHHbIE B 0a3e 00J1a1al0T HEKOTOPOM CTPYKTYPOH, ompenesseMoin
BO BpeMs ee mpoektupoBaHusa. OIHAKO caM MPOIECC MPOSKTUPOBAaHUS 0a3bl JaHHBIX
OKa3bIBAETCS, KAaK TMPABUJIO, YPE3BBIYAHHO CIOXKHBIM. s ycmemHoW peanu3anuu
CUCTEMBl Ha OCHOBE 0a3bl JTaHHBIX HEOOXOAMMO MOIyMaTh MPEXKAE BCEro O JAHHBIX U
JUIIb TOTOM O MPUIIOKEHUSX.
K coxanenuro, CymiecTByIOIINE METOMOJOTHH MPOSKTUPOBaHMs 0a3 JaHHBIX IMOKa HE
MOJIYYMJIM IIMPOKOTO pactupocTpaHeHus. VIMEHHO 3TO 0OCTOSTENbCTBO YACTO SIBISETCS
OCHOBHOM TpPHYMHOW Heynad mpH pa3paboTke HHOOPMAIMOHHBIX cHucTeM. M3-3a
OTCYTCTBHUSI CTPYKTYPUPOBAHHBIX TOJAXOJOB K MPOECKTHUPOBAaHUIO 0a3 JaHHBIX
HEOOXOAUMMBIE  JUISI  TPOBEACHUS  pa3pabOTKU BpeMsi M PeCcypchl  OOBIYHO
HEJOOIICHUBAIOTCS, & CO3/IaHHbIe 0a3bl JAHHBIX YacTO HEI(D(PEKTUBHBI MM HE OTBEYAIOT
TpeOOBaHUSM TPUKIATHBIX TpuioxkeHui. [IpemocraBisemas TOKyMEHTAlUs YacTo
OBIBaCT HEIOCTATOYHA, YTO UYPE3BBIYAITHO 3aTPYIHSICT COMPOBOXKACHUE co3aaHHOoi B/I.
Pacnpenesienue o0s13aHHOCTEl B cUCTeMax ¢ 0a3aMu JaHHBIX
B sToM pasznerne Mbl pacCMOTPUM YIOMSIHYTBIN BbIlI€ NATHIA KOMIOHEHT cpenbl CYB/I -
ee mnonbp3oBarenied. Cpeau HHUX MOXHO BBIICIUTh TPU PA3NIMUHBIE TPYIIIIHL:
aJMUHHUCTPATOPBl JaHHBIX M 0a3 JaHHBIX, MPUKIAAHBIE MPOrPaMMUCTBI U KOHEUHBIE
MOJIb30BATENH.
AJIMMHHMCTPATOPbI JAHHBIX M AAMMHHCTPATOPbI 0a3 AaHHBIX. OOBIUHO yMpaBlIeHUE
JAHHBIMU IIPEyCMATPUBAET YIpaBieHUE U KOHTPoib 32 CYBJl 1 noMeleHHbIMH B Hee
JaHHBIMU. AnMuHHCTpaTtop AaHHbIX, Wi AJl (Data Administrator - DA), orBedaer 3a
yIpaBlIeHUE JaHHBIMU, BKJIIOYas IUIAHUPOBAaHUE O0a3bl JaHHBIX, pPa3pabOTKy U
CONPOBOXACHUE CTAHNAPTOB, MPAaBWJI HUCIOJb30BAaHMUS [JAHHBIX, a TaKXke 3a
KOHIENTYAIThHOE U JIOTUYECKOE MPOCKTHPOBAHUE 0a3bl TaHHBIX.
[Tpu >TOM KOHIENTyalbHOE MPOEKTUPOBAaHUE 0a3bl JAHHBIX BBIMOJIHIETCS HE3aBHCUMO
OT TaKWX JeTajied ee BOIUIOLIEHUs, Kak KoHKperHas 1eneBas CYB/I, nmpunoxenus,
A3BIKM  TPOrPAaMMHUpPOBAaHUsl WM JI0Oble JApyrue (U3MYEeCKHe XapaKTEPUCTUKH.
Jlorudeckoe ke TPOEKTUPOBAHHE MPOBOJMUTCA C YY4€TOM OCOOEHHOCTEH BBIOpaHHOMN
MOJENN  JAHHBIX: PEJSIIIMOHHOM, CETEeBOH, HMEPAPXUYECKOM WJIM  OOBEKTHO-
OpUEHTHPOBAHHOU. AJl KOHCYJIBTHUPYET W JaeT CBOM PEKOMEHJALUU PYKOBOJICTBY
BBICILIETO 3BEHa, KOHTPOJHUPYS COOTBETCTBHE OOIIErO HAaMpaBICHUS pa3BUTHUS 0a3bl
JIAHHBIX YCTAHOBJICHHBIM KOPIIOPATUBHBIM LICJISIM.
Anmvunuctparop 6a3bl nanubix, Wi ABJl (Database Administrator - DBA), orBeuaer 3a
¢usmueckyro peanuzanuio 0aszbl JaHHBIX, BKIIOYas (PU3MUECKOE MPOCKTHPOBAHUE H
BOIUIOIICHHE IPOEKTa, 3a obecreueHue Oe30MacHOCTH M IEJNOCTHOCTH JaHHBIX, 3a
COTPOBOXKCHHUE OIEPAIMOHHON CHUCTEMBI, a TakKe 3a OO0ecleueHUE MaKCHUMAallbHOMN
npou3BoAUTENbHOCTH TIpwiioxkeHui. [lo cpaBuenuro ¢ AJl, oGs3anHOCTH ABJl HOCST
0osiee TEXHUYECKHI XapakTep, OH JOJDKEH OBITh MPO(PECcCCHOHATIBHBIM CHELUATUCTOM B
obsactTi HH()OPMAITMOHHBIX TEXHOJIOTHH.
I[puxknaagnsie nporpamMmMucThl. Cpady mocie co3mgaHus 0a3bl  JaHHBIX —CIEAYeT
OPUCTYNUTh K  pa3paboTKe NPUIIOKEHUH, MPeAOCTaBISIONINX  IOJIb30BATEISIM
HEoOX0ouMbIe UM (HYHKITMOHALHBIE BO3MOXKHOCTU. IMEHHO 3Ty pabOTy U BBIMOIHSIOT
NPUKIaJHbIe MporpaMMHUCTbl. OOBIYHO NPUKIAAHBIE MPOTPAMMHUCTHI PAaOOTAIOT Ha
OCHOBE crelu(UKammii, CO3JaHHBIX CUCTEMHBIMU aHATHTHKamMu. Kak mpaBuio, Kaxaas
mporpamMma COJICpXKUT HEKOTOphIe orepaTopbl, TpeOyromue ot CYBJl BeimosHeHus
OTIpe/ICNIEHHBIX NEHCTBUM ¢ 0a30i JaHHBIX - HAIIPUMEpP, TAKUX KaK U3BIICUCHUE, BCTABKa,
OoOHOBJICHHE WM ynajeHue NaHHbIX. Kak yke ynmoMuHaIoch B MpPEbIIyIIEM pasjede,
3TH MpPOrpaMMbl MOTYT CO3JaBaThbCid Ha PA3IUYHBIX S3bIKAX MPOTPAMMUPOBAHUS
TPETHETrO UM YETBEPTOIrO MOKOJIEHUS.
IMoan3oBaTenn. [lonp3oBaTenu  SBISIOTCA  KIMEHTaMd  0a3bl  JaHHBIX - OHaA
MPOEKTUPYETCS, CO3JAeTCsl U MOAJIEPKUBAETCA JUISI TOTO, 4TOOBI OOCTYKMBaTh MX
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uHpopManroHHble mOTpeOHoCcTU. [lonmb3oBareneld MOXXKHO —KJIAcCU(UIMPOBATH IO
CIIOCO0Y NCTOIBb30BaHNS IMU CHCTEMBI.

o Koneunsie monp3oBarenan 00bIHO oOpamarTcs K b/ ¢ moMomipio crernuanbHbIX
IPWIOKEHUH,  MO3BOJSIOIIMX B MAKCUMaJIbHOM  CTEIEHU  YIPOCTUTH
BBITIOJIHSIEMbIC UMU Olepaiui. Takue Mojab30BaTei WHUIIMUPYIOT BBHITIOJIHCHHE
oreparnuii 0a3bl JaHHBIX, BBOJAS MPOCTEHIME KOMAaH/Ibl WU BBHIOWpAs KOMAaHIbI
MEHIO.

e OnbITHBIC TIOJB30BATENM JUIS BBIMOJHEHUS TpeOyeMbIX oOIlepauuidi MOryT
MCIIOJIb30BaTh TaKOM SI3bIK 3alPOCOB BBICOKOTO ypoBHS, Kak SQL. A HEKOTOphIE
OIIBITHBIC II0JIB30BATCIN MOI‘YT HaXE COo31aBaThb COGCTBGHHBIG HpI/IK.HaI[HBIG
MIPOTPaMMBI.

3.8 Ucnosb30Banue Kiaacca «[MHAMMYECKHI CTIMCOK»

Jlyist Hagana, BCNOMHUM (WUTH BIIEPBBIC Y3HAEM)), UTO TMHAMUYECKUHN CIHCOK MPEICTABISAET U3
ce0s1 HEKOTOPOE KOJIMYECTBO KOMIIOHEHTOB (y3JI0B), COACPIKAIINX HETIOCPEACTBEHHO
WH(POPMAITMOHHYIO YacTh (YUCII0, CTPOKA MIIH 00JIee CJI0KHBIE THITBI IAaHHBIX ), & TAKIKE CCHUIKY
Ha CJICAYIONMNNA KOMITIOHEHT (BO3MOYKHO, UTO Y3€JI COACPKUT 2 CCHUIKU: Ha CIACAYIOIMNUA U Ha
MpEbIIYIINN, B TAKOM CITy4yae, CIIMCOK Ha3bIBaeTCsl IBYCBA3HBIM). TakuM 00pa3zom, Morydaem
CIIEIYIOIIYIO CTPYKTYPY, OMUCHIBAIOIIYI0 KOMIIOHEHT CITUCKA JJIsl HAIllel 3aauu:

struct comp {

char name[20]; // Ums niepemeHHO#

char value[10]; // 3nauenue nepeMeHHON

comp® next; //CcpliiKa Ha CIEAYIIMNA AJIEMEHT CIHCKa
¥

Cam ke CITUCOK MPEJCTABISAET U3 ce0sl COBOKYITHOCTH €T0 y3JI0B M 3a7aeTCsl OOBIYHO OJHOM WITH
JIBYMsI CCBUIKaMH, Ha TIEPBbIM 3JIEMEHT U nocyieaHuil. Hepeako, XxBaTaeT U OTHOM U3 ATUX
CCBIJIOK, HO B HAIIIEM cliy4ae yaoOHee OyaeT Ucmoab30Bath ooe. MTak, moimydaem CTpykTypy,
OHI/ICBIBaIOH_IyIO Hall CIINCOK:

struct dyn_list {
comp* head; // [lepBblIii 251eMeHT (TOJI0OBA) CIIUCKA
comp* tail; // [Tocnenawmii >eMeHT (XBOCT) CITUCKA
s

HecoxHO MOHATH, 4TO 3HAYUT CO3/1aTh MYCTOW CIUCOK. DAKTUYECKU AENaTh HUYETO HE HYKHO,
pa3Be 4TO MPHUCBOUTH CChUIKE Ha mepBbIit anemMenT crucka (head) smauenue NULL. Odopmum
3TO KaK (YHKIIHIO, MapaJJICIbHO CO3/IaB €IIe OJIHY, MPOBEPSIONIYIO TI0 ’TOMY YCIOBHIO, ITYCT JIU
CITUCOK.

// Co3anue mycToro CIMCKa
void constr_list(dyn_list &I)

{

l.head = NULL;
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}

// TIpoBepka CIIUCKa Ha IMyCTOTY
bool chk empty(dyn_list 1)
{

return (L.Lhead==NULL);

}

Bunum, uto Bce mpocTto. KoHedHO, THII, ONTUCHIBAIOIIMKI CITMCOK MOKHO OBLIIO 0(hOpMH Kak
KJ1acc, a YHKIUIO, CO3/IAIOIIYIO €T0 ClIeJaTh KOHCTPYKTOPOM JaHHOTO KJacca, HO sl OCTABIIIO
ATO BaM B Ka4eCTBE JIOMAIIIHETO 3a/iaHus ;. Tenepb B PyHKIMHU main() OMUChIBAEM MEPEMEHHYIO
tumna dyn_list u co3maeM mycToi CMCOK. 3aTeM MEePEXO0IUM K CIICYIOIIEMY ITyHKTY.

dyn_list vars; // JluHaMU4eCKUi CITUCOK
constr_list(vars);
Omnepanuu ¢ KOMIIOHEHTaMHU CITHCKa

Hy, nmepen Tem, Kak TpOBOANTH KaKHE-TO ONEpaIiy ¢ KOMIIOHEHTaMH, X HE00X0uMO 100aBUTh
B CITHCOK, YeM MBI ceituac u 3aiimemcs. [Ipexae Bcero, HaMm HEOOXOIMMO CO3/aTh HOBBIM
KOMIIOHEHT U 3all0JIHUTh €ro MHPOPMAIIMOHHYIO YacTh. Tak kak Mbl Oy/1eM MOMEIaTh €ro B
KOHEII CITUCKA, TO CChUTOYHAS YacTh y3Ja Oyner uMeth 3HaueHne NULL. Teneps gaBaiite
moiiMeM, 4TO JOJIKHO MPOUCXOIUTH O cchiikamu head u tail mpwu 3T0i onepanuu. 31ech
paccMmaTpuBaroTcs 2 ciydas - Halll CIIMCOK MYCT WJIM B HEM €CTh XOTS Obl OJJMH KOMITOHEHT. Ecnu
mycT, To ¥ head u tail OynyT yka3piBaTh Ha TOJIBKO YTO CO3JAaHHBIM KOMIOHEHT. Eciu jke y371b1 B
CIUCKE IPUCYTCTBYIOT, OUEBUHO, YTO CHAaYaIa HY>KHO MOCJEIHUN y3€ell CBA3aTh C
J00aBIISIEMBIM (TSI 3TOTO CCHUIOYHOM YacTH KOMITOHEHTA, Ha KOTOPBIN yKa3bIBaeT tail,
MIPUCBOUTH aPEC TOTO, KOTOPBII XOTUM J00aBHTH), a 3aTeM "mepeaBuHyTh" tail. Bot kak mpocto
BCE DTO BRINIAINUT HA C++:

// BKJIrOYeHHEe B CIUCOK HOBOTO KOMITOHEHTA
void comp_in(dyn_list &I, char* n, char* v)
{
comp* ¢ =new comp();
strcpy_s(c->name, 20, n);
strcpy_s(c->value, 10, v);
c->next = NULL;
if (chk_empty(1))
l.head =¢;
else
l.tail->next = c;

L.tail = c;
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Teneps 3aiiMeMcsi TOMCKOM KOMITIOHEeHTa. VckaTh OyzeT o MIMEHU IEPEMEHHOM, 10 )KETaHUIO
BbI MOKETE MCKATh U 10 3HaUeHUI0. B kauecTBe apryMeHToB, (pyHKIHUU MTOKUCKA MTEpEAaeM caM
CIIUCOK M MUCKOMBIH TekcT. Bo3Bpaiare Hamia GyHkuus OyJaeT agpec HallIeHHOTO y3J1a WK
NULL, ecnu Hudero He HaiiaeHo. MickaTh HaYHEM ¢ KOMIIOHEHTA, Ha KOTOPBIN yKa3biBaeT head
U, IBUTasiCh BIEPE/l, CPABHUBATh UMS TEKYILEH IepeMEHHOM ¢ nCKOMBIM. B pyHK1IMK moucka
MBI MO’KEM He 00sICh, IEpeIBUTATh CChUIKY head, Tak kak mepesaeM ee He TI0 CChUIKE.

// TIoNCK KOMIIOHEHTA B CHHCKE 10 UMEHU

comp* search(dyn_list 1, char *n)

{
while (Lhead !=NULL)
{
if (!stremp(l.head->name,n))
return lL.head;
l.head = 1.head->next;
h
return l.head;
}

A ceiluac yaiauM KOMIIOHEHT. B kauecTBe aprymMeHTa, nepeacM 1o CCbUIKE CIHUCOK, a TAKXKe
CCBUIKY Ha KOMIIOHEHT, KOTOPBIil coOupaeMcs yaanuTh. B camoii ke pyHKIUU paccMaTpuBaeM 2
ciy4ast. [lepBblii ciydail mpocToil: €ciii KOMIIOHEHT SIBJISIETCS IIEPBBIM (TO €CTh HAa HETO
ykaszbiBaeT head), To 1OCTaTOYHO JUIIb IEPEMECTUTH CCBUIKY Ha MIEpPBBI JIeMeHT Briepe. B
IPOTHBHOM ciy4ae, HaM MOHA00HuTCs pabovas nepeMeHHasi-y3el, KOTOPYIO Mbl OyaeM
UCTIOJIb30BATh JJIs IBUKEHUS TI0 CIIUCKY. [IBUraThest OyaeM 70 TeX Mop, MoKa CIeTyIONIHii 3a
TEKYILIUM Y3el He OylIeT TeM, KOTOpBIA Mbl cobupaeMcs yaanutsk. Hy a mocie storo,
"mepenpeiruBaeM" yaansieMblii KOMIIOHEHT, IPUCBaMBasi CCbUIOYHON 4acTU IPEAIIECTBYIOLIETO
yAansieMOMY KOMIIOHEHTY aJpec CIEeIYIOIIETo 3a yAalieMbIM. Bee 3T citoBa yMenaroTes
OyKBaJbHO B HECKOJIBKO CTPOK MCXOIHOTO KOJa:

// 'Y majieHyre KOMIIOHEHTA M3 CIIMCKA
void comp_del(dyn_list &I, comp* ¢)
{
if (¢ == L.head)
{
l.head = c->next;
return;
}
comp* r = new comp();
r = l.head;

while (r->next !=c)
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I = r->next;
r->next = c->next;
delete c;

}

[ocnenusist 1 camast mpocTast ONeparys - 3T0 U3MEHEHHE 3HaYeHUsI MHPOPMALIMOHHON YacTH
y351a. MensaTh Oynem nosie value. B kadecTBe mapameTpoB, IO CChUIKE NIEpEaIuM aapec
KOMIIOHEHTA, a TAK)KE€ HOBOE 3HaYCHHUE U3MeHsemMoro nnosid. Hy u B 0IHy CTpOUKy BCE U3MEHUM.
BoTt kak npocTo 3T0 BBIVIAIUT:

// I3MeHeHne 3HaYeHHUS] KOMITOHEHTA
void comp_edit(comp &c, char* v)
strcpy_s(c.value, 10, v);
C onepanusMu 3aKOHYWIH, TENIEPh OCTAJIOCh JONUCATh POrpamMmmy.
Tectupyem QpyHKIIUM 1 3aBepIIacM MPOTpamMMmy

Hy, TyT Bce mpocTo, B IUKJIE HaM OCTaJIOCh JIMIIL OOpaTUThCS K QYHKINU 100aBICHUS
KOMITOHEHTa B cITUCOK. [locie mukiia, TecTupyeM ocTaiabHbIC HAK (DYHKIIMU U BBIBOJUM BECh
cniucok B Qaiin. [IpuBoxy 31ech Bech ko GyHKIIMU main()

int main()
{
char* fileName = new char[50];
char* buf name = new char[20];
char* buf value = new char [10];
dyn_list vars; // JlunamMuueckuii CIUCOK
cout << "Enter name of file ->";
cin >> fileName;
ifstream™® inp = new ifstream(fileName);

if (linp->good())

{
cout << "File opening error!\n";
system("PAUSE");
return O;

}

constr_list(vars);

while (linp->eof())
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inp->getline(buf name, 20, '");
inp->getline(buf value, 10,'");
comp_in(vars, buf name, buf value);
}
inp->close();
comp* p = new comp();
p = search(vars, "z");
if (p)
comp_del(vars, p);
p = search(vars, "abc");
if (p)
comp_edit(*p, "2");
ofstream* out = new ofstream(fileName);

while (vars.head !=NULL)

{
out->write(vars.head->name, strlen(vars.head->name));
out->write(" ",1);
out->write(vars.head->value, strlen(vars.head->value));
out->write(" ",1);
vars.head = vars.head->next;

}

out->close();
system("PAUSE");

return 0;

3.9 HacsienoBaHue Ha OCHOBeE CIIMCKA KJIACCOB CTEKAa U oYepeau

Crex sBiseTcS OOLIEH CTPYKTYpOW HAaHHBIX IS NPEICTABICHUS JAaHHBIX, KOTOPBIC IOJKHEI
oOpabarbIBaThcs B ompeneneHHoM mopsiake. Hampumep, xorma (yHKUIMS BBI3BIBACT JIPYTYIO
(GyHKIMIO, KOTOpasi, B CBOIO OYepelb, BBI3BIBACT TPEThIO (DYHKIHIO, BAXKHO, YTOOBI TPETH

GbyHKIMS BEpHYJIACh HA BTOPYIO (PYHKIIHIO, a HE TIEPBYIO.

OnuH U3 crmocoOOB peanu3alud TAaKOTo TMOpsaKa OO0paOOTKH JaHHBIX — 3TO OPraHW30BaTh
CBOETO pojia oudepenb BbI30BOB (GyHKIui. [locmemnsisi noOaBieHHass B cTek (yHKIUs, Oyner
3aBepIIeHa TEPBOM M HA0OOpOT, TmepBas aoOaBieHHAs B CTeK (GyHKOMS OyneT 3aBeplieHa
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nocinenneid. Takum oOpa3oMm, cama CTPYKTypa JIaHHBIX OOECTeUMBACT HAJICKAIIUNA TOPSIOK
BBI30BOB.

KoHnenrtyansHO, CTpYKTypa AaHHBIX — CTEK OYEHb MPOCTA: OHA MO3BOJSET AOOABISITH WIH
YAQIATHh 3JIEMEHTHI B OmpeeieHHOM mopsake. Kaxapni pa3, korna g00aBiseTcs 3JIEMEHT, OH
ImonagacTt Ha BepI_HI/IHy CTCKa, GI[HHCTBeHHBIﬁ 3JICMCHT, KOTOpBIfI MOXET 6BITI> yzlaneH N3 CTCKa
— DJIEMEHT, KOTOPBIM HAaXOJWUTCS HAa BEpPIIMHE CTeKa. TakuMm o0pa3oM, CTEK, KaK IMPHUHATO
TOBOPUTD, «IEPBBIM IpuIlel, nocaeqaum ymen — FILO» nnum «1ocineqnum npuien, nepBbiM
ymien — LIFO». IlepBblii anemMeHT, 100aBIeHHBIA B CTEK OyIeT yAalieH W3 HETrO B MOCIEIHION
odepepb.

Tak B yem >xe aeno? 3adueM HaM HYXHBI cTeku? Kak MbI y)ke rOBOpWIIH, CTEKH — YyIOOHBIN
croco0 opraHu3anuy BeI30BOB (pyHKIMI. B camoM Jerne, «cTek BBI30BOBY» 3TO TEPMUH, KOTOPBIH
4acTO MCHOJB3YIOT A 0003HaYeHHs cnucka (yHKIUM, KOTOpble ceifuac 100 BBIMOIHSIOTCS,
a100 HAXOAATCA B PEKUME OKUIAHHS BO3BPALIAEMOTO 3HAUEHUS APYTUX PYHKIIHUH.

B HEKOTOpOM CMbICHE, CTEKH SBISIOTCS YacThio (YHIAMEHTAIBHOTO SI3bIKa MH()OPMATHKH.
Korna BeI XOTHTE peann30BaTh OUYEpelb THIIA — «IEPBBIA TPUIIENT, IMOCICAHUM YIIEI», TO
HUMCECT CMBLICII TOBOPUTH O CTCKAX C UCIOJIb30BAHUCM OGH.[GI‘;I TCPMHUHOJIOTUH. KpOMe TOro, TaKuec
ouepeaM yJ4aCTBYIOT BO MHOTHX IPOIECCAaX, HAYMHAS OT TEOPETHYECKHX KOMITBIOTEPHBIX HAyK,
HarpuMmep ¢yHKimupush-down u MHOTOE IpyTOE.

CTeKH UMEIOT HCKOTOPLIC aCCONMUPYCMBIC MCTObI:

e Push — 100aBHUTEL 3IEMEHT B CTEK;

e Pop — ypganuth dII€MEHT U3 CTEKA;

e Peek — npocMOTpETH 37IEMEHTHI CTEKA;
e LIFO — noBeneHue cTeka,

o FILO Equivalent to LIFO

JaBaiite Teneppb pazpaboTraeM mporpammy, KoTopas OyAeT pealiM30BBIBATh pabOTy CTPYKTYPHI
nanHbeix Crek. Co3ganuM yHUBEPCATbHBIA CTEK, KOTOPBIA OyIeT COOTBETCTBOBATH METOIUKE
0000IIEHHOTO MPOTPaMMHUPOBAHUA, TO €CTh CO37aauM ImadnoH kiacca Stack. Ecnu BB miioxo
3HAKOMBI C MIa0JIOHaMH, TO IpouunTaiite crathio: [llaGmonsl QpyHKIUI, TaM MOAPOOHO OIuUCcaH
MEeXaHU3M paboThI ¢ mabdsonamu. Eciu ske BbI 3HAKOMBI ¢ 11abJ0HaMH, HO 3a0bLTH Kak paboTaTh
¢ mrabJ0HaMH KJIACCOB, MPOYUTANTE CTaThIO ONIA0JI0HAX KIIACCOB.

DTOT CTEK OBLT peaIM30BaH ¢ MAa0JIOHAMH, YTOOBI €r0 MOKHO OBLIO MCIIOIB30BaTh MPAKTUUYECKU
JJISL J'IIOGBIX THUIIOB JAaHHBIX. HpI/I‘IeM pasMep CTCKa OMNpPCACIIACTCA AUHAMHUYCCKHU, BO BPCMA
BBITIOJIHEHHS TIporpaMMBbl. B cTek mobaBieHa Takxke qomoigHuTenbHas GyHkius:peek(), kotopas
MIOKa3bIBACT N-i JIIEMEHT OT BEPIIUHBI CTEKA.

[labnon xmacca Stack peanu3zoBan B OTAETbHOM *.h (haiine, na, UMEHHO peanu3oBaH, S HE
ommbcsa. Bce gemo B ToM, uro W wmHTepdeiic mabioHa Kiacca W pealn3aids JOJKHBI
HAXOJHUTHCS B OHOM (haiiyie, HAYE BBl YBUIUTE CIIUCOK OIMMOOK IMTOXO0XKETO COACPKAHMS:

omnOka undefined reference to «Mmeton madiI0Ha Kiaccay

Wntepdeiic mabnona kimacca oObsiBiIeH ¢ 9 mo 28 crpoku. Bee meroapl kiacca comepiKar
KOMMEHTApUHU U, Ha MOU B3IJISAJ, ONMUCHIBATh UX Pa0OTy OTAETHHO HE MMeeT cMbicia. OOpaTuTe
BHHUMaHHWE Ha TO, YTO BCE€ METOMbI IabioHa kiacca Ctek oOBsBICHBI Kak inlinedyHKIU. ITO
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C/IeTIaHO ISl TOTO, YTOOBI YCKOPUTH paboTy kiacca. Tak Kak BCTPOCHHBIE (YHKIIMU Kiacca
paboTaroT ObICTpee, UeM BHEIITHHE.

Cpasy nocne unTepdeiica madioHa uaeT peanusamus MeTooB kinacca Crek, crpoku 32 — 117.
B peanuzanum MeTo10B Kjlacca HUYETO CJIOXKHOIO HET, €CJIM 3HATh KaK YCTPOEH CTEK, MaOIOHbI
U KJIacChl. 3aMeThTe, B KJIACCE €CTh JIBa KOHCTPYKTOPA, MEPBBI OOBSIBIICH B CTpOKax 32-33, —
3TO KOHCTPYKTOp MO YMOJIYAaHUIO. A BOT KOHCTPYKTOpP B CTpokax 41-5, — 3TO KOHCTPYKTOP
konrpoBaHus. OH Hy)XEH JJIs TOT0, 4YTOObI CKOMMPOBATh OAMH OOBEKT B Jpyroil. Merox Peek,
ctpoku 80 — 88 mpeaocTaBisIeT BO3MOKHOCTh IMPOCMATPUBATh AJIEMEHTHI cTeka. HeoOxomumo
IIPOCTO BBECTM HOMEp DJEMEHTa, OTCYET HJAET OT BepIIuHBbI creka. OcranbHble (YHKIHH
ABIISIOTCS CIIY>)KE€OHBIMH, TO €CTh IPeIHA3HAYCHBI JIJIS UCIIOJIb30BAHUS BHYTPH Kilacca, KOHEYHO
ke kpome ¢yHknmm printStack(), oHa BBIBOJI 37IEMEHTHI CTEKa Ha dKpaH.

4. METOAUYECKHUE PEKOMEH/JIALIMHA ITO
INOAT'OTOBKE K 3AHATUAM

4.1 JIP-1 IlousiTue 00bEeKTA
HpI/I IIOATOTOBKE K 3aHSTUIO HGOGXOI[I/IMO O6paTI/ITb BHHUMAHHEC HaA C.HGI[YIOH_II/IG MOMCHTHI.

1. Cocrostaue o0BeKTA.
2. IloBenenue 00ObEKTA.
3. UneHTHYHOCTS OOBEKTOB.

4.2 JIP-2 Pa3pabotka Visual Basic-npuioxennii. Co3nanue nmporpaMmmMHoro uHrepdeiica
M0JIb30BaTeJIA
[Ipu moAroToBKE K 3aHATUIO HEOOXOIUMO 0OpAaTUTh BHUMAHHUE HA CIIEAYIOIINE MOMEHTHI:

1. Visual npunoxenue.

4.3 JIP-3 BusyaabHass moaeasb Delphi
[Ipu moAroToBKE K 3aHATUIO HEOOXOIUMO 0OpATUTh BHUMAHUE HA CIIEAYIOIINE MOMEHTHI:

1. IIpouenypHoe mporpaMMUpOBaHUE
2. OOBEKTHO-OPHUEHTUPOBAHHOE NPOTPAMMHUPOBAHHE
3. KoMnoHeHTHas MOJICIIb, HACIEICTBEHHOCTh

4.4 JIP-4 Ilpupoaa kjaaccoB
HpI/I IIOATOTOBKE K 3aHATHUIO HGOGXOI[I/IMO O6paTI/ITb BHUMAaHHC Ha CICAYIOINEC MOMCHTLI:

1 UnTepdeiic u peanuzamms

2 OTHOIIEHNE MEXY KJlaccaMu

3 Accommanusa

4 HacnegoBanue. MHOKECTBEHHOE HACICAOBAHUE

4.5 JIP-5 IlpencraBiieHue 00beKTOB M KJIACCOB

[Tpu moATrOTOBKE K 3aHATHIO HEOOXOIUMO OOpPaTUTh BHUMAaHHUE HA CIEAYIOIINE MOMEHTHI:
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1 Joctyn K uieHaM Kiacca.
2 [lons naHHBIX KJIacca KaK MEXaHU3M pealn3allii COCTOSHUS 00bEKTa.

3 OyHKIMY YWieHA KJlacca KaK MEXaHH3M pealn3alui MOBeICHUS 00hEKTA.
4 CrneundukaTopsl JOCTyIA sl 00eCTIeYeHUsT MHKATICYIISAIIAHN.

4.6 JIP-6 HacienoBaHue Kak CpeaCcTBO OPraHN3aNMU HepPapXuil KJI1accoB

HpI/I IOoArOTOBKE K 3aHATHUIO HGOGXOI[I/IMO O6paTI/ITb BHUMAaHHC Ha CICAYIOINEC MOMCHTLI:

1 OguHo4YHOE HACIEeqOBAHUE.
2 MHOXeCTBEHHOE HACJIEIOBAHUE.
3 IIpocTpaHcTBa UMEH.
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