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1. OPTAHM3AIIUSI CAMOCTOSITEJIBHOM PAEOTHI

1.1 Opranu3aumoHHO-MeTOANYECKHE JAHHbIE TUCUUILTHHBI

HaumeHnoBaHue
TEMBI

OO0muit 06beM 4acoB 110 BUAAM CaMOCTOSTENEHON paboTh

(u3 Tabun. 5.1 PI1J]

MOJIrOTOBKA
KypCOBOT'O
MPOCKTA
(paboTsl)

MOJIrOTOBKA
pedepata/acce

WH/IUBUyaIbHBIC
JIOMAIITHUE
samanus (M/13)

CaMOCTOATEIbHOE
n3y4eHUE
Borpocos (CHB)

HOJITOTOBKA
K 3aHATHSIM
(I1x3)

2

3

4

5

6

7

DBOJIIOLUSA
METOJIOJIOTHH
TIPOTPAaMMHPOBAHUS

5

CocraBHbBIE YaCTH
00BEKTHOTO
rnogxona

ITonste oOBEKTA

OTHOUICHUS MEKITY
00BEeKTaMH

Paspa6otka Visual
Basic-nmpunoxenuit.
Co3nanue
IIPOrPaMMHOI0
uHrepdeiica
[0JIb30BATEIS]

WuTerpanus
MIPUIIOKEHUH

BHByaJ‘ILHaﬂ MOACIb
Delphi

OCHOBBHI SI3BIKA
MIPOTPaMMHPOBAHUS
Delphi

Coznanne pabounx
MIPUIIOKEHUH

10

[Ipupona kiaccon

11

UML-
YHAGUINPOBAHHBIH
SI3BIK
MOJEJIMPOBAHUSI.
YeTtbpexypoBHEBast
meramozens MOF
WHTepaxkTuBHas

¢dopma

12

OTHOIIEHUS MEXIY
KJ1accaMu
WnTepakTuBHas

¢dopma

13

OTHOLIEHUS] MEXTY
KJIaccaMu U
o0BbeKTaMU

14

[IpencraBnenue
00BEKTOB M KJIACCOB

15

Peanuzamnus
OTHOIIEHUHN MEX1y
00BEKTAMH U
KJIaccaMu

16

Hacnenosanue xak
CpENCTBO
OpraHu3aIuu




uepapxuil KjaccoB

1IIa6moHEI KIIACCOB,

17 N 4 6
GyHKIHH
Bubnuoreka
CTaH/IapTHBIX

18 | mabmonHoB. 4

Bubnuorexka BBOmA-
BBIBOJIA

2. METOANYECKHE PEKOMEHIALIMY O BBIMOJHEHWIO
KYPCOBOI PABOTBI (IIPOEKTA)

Tembl KypcoBbIX padoT (IIPOEKTOB)

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Pa3paboTka aBTOMAaTH3MPOBAHHOTO IIPUIIOKEHUS [T IOATOTOBKH JOKYMEHTA
«Cuert-kButaniusi OpendyprPernonlas3» na 6manke ¢ momompso VBA / C#

Pa3paboTka aBTOMAaTU3MPOBAHHOTO TIPUIIOKESHUS IS TOATOTOBKH JOKYMEHTA
«KBurtanmus 06 aboHeHTCKOI orutate 3a yciyru cBsizu AO «Temecor»» Ha OiiaHKe C
nomo1po VBA / C#

Pa3paboTka aBTOMAaTH3UPOBAHHOTO TPUIIOKEHUS ISl TOATOTOBKH TOKYMEHTA
«KBHUTaHIUA 32 )KWINIIHBIE 1 KOMMYHAJIbHBIE YCIIYTH» Ha OaHke ¢ nomouibio VBA
| C#

Pa3paboTka aBTOMAaTH3MPOBAHHOTO TIPUIIOKEHUS IS IOATOTOBKH JOKYMEHTA
«["apaHTHIiHBIA TAJIOH HA COTOBBIN TenedoH» Ha O6maHke ¢ momomsio VBA / C#

Pa3paboTka aBTOMAaTU3NPOBAHHOTO TPUIIOKEHUS [T IOATOTOBKH JOKYMEHTA
«Hanorosoe yBenomiieHr€e Ha yIlaTy Hajlora Ha CTPOCHUS» Ha OJaHKE ¢ TIOMOIIBIO
VBA / C#

Pa3paboTka aBTOMAaTH3UPOBAHHOTO TPUIIOKEHUS IS IOATOTOBKH IOKYMEHTA
«CBHIETENECTBO O MOCTAHOBKE HA YYET B HAJIOTOBOM OpraHe» Ha OJlaHKe ¢
nomonibio VBA / C#

Pa3paboTka aBTOMaTH3MPOBAaHHOTO MPHIIOKEHUS [T MOATOTOBKH JJOKYMEHTA
«/loroBop nmMyHOrO GAHKOBCKOI'O cueTa» Ha OyaHke ¢ momoribio VBA / C#

Pa3paboTka aBTOMaTH3MPOBAaHHOTO MPHIIOKEHUS [T MOATOTOBKH JJOKYMEHTA
«PacxonHbIil KaccoBbIl opep» Ha OiaHke ¢ moMolbio VBA / C#

Pa3paboTka aBTOMaTU3MPOBAaHHOTO MPHIIOKEHHS [T MOATOTOBKH JJOKYMEHTA
«OO0BsBICHNE HAa B3HOC HAIMYHBIMUY» Ha Os1aHke ¢ nomonibio VBA / C#

Pa3pa0boTka aBTOMaTU3MPOBAaHHOTO MPHIIOKEHHS [T MOATOTOBKH JJOKYMEHTA
«Cuet-(akrypa» Ha O1aHke ¢ momousio VBA / C#

Pa3paboTka aBTOMAaTH3UPOBAHHOTO TPUIIOKEHUS ISl TIOATOTOBKH IOKYMEHTA
«[loctynnenue ToBapoB U yciayr» Ha 6maHke ¢ momomsio VBA / C#

Pa3paboTka aBTOMaTH3MPOBAHHOTO MPHIIOKEHHS IS TOJTOTOBKH JJOKYMEHTA
«PacxonHas HakitagHas» Ha O1aHke ¢ momoinbio VBA / C#

Pa3paboTka aBTOMaTH3MPOBAHHOTO MPHIIOKEHUS TSI TOJITOTOBKH JJOKYMEHTA
«JloroBop o Bkiazne «Ilencuonnsiit geno3ut» Coepbanka Poccun» Ha 6iaHke ¢
nomonibio VBA / C#

Pa3paboTka aBTOMAaTH3MPOBAHHOTO MPUIIOKEHUS JUIS TOATOTOBKH IOKYMEHTA
«KBuTaHIMS K TPUXOTHOMY KAaCCOBOMY OpJiepy» Ha Oyianke ¢ momotisio VBA / C#

Pa3zpaboTka aBTOMaTH3MPOBAHHOTO MPUIIOKEHUS JUISL TOJTOTOBKH JOKYMEHTA
«IIpuxoaHbIi KaccoBBIN opaep» Ha OaHke ¢ momoinsio VBA / C#

Pa3zpaboTka aBTOMAaTH3MPOBAHHOTO MPUIIOKEHUS JUISl TOATOTOBKH JOKYMEHTA
«KBuTaHIMs 32 NapKOBKY aBTOMOOMIIEN» Ha OiiaHke ¢ momoribio VBA / C#

Pa3paboTka aBTOMaTH3UPOBAHHOTO MPUIIOKEHUS JUISL TOATOTOBKH TOKYMEHTA

«/loBepeHHOCTh Ha MOJIyYeHHE MaTepUANIbHBIX LIEHHOCTEW» Ha OJIaHKe ¢ TOMOUIBIO
VBA /| C#




18. PazpaboTka aBTOMaTU3UPOBAHHOTO MPUIIOKEHUS JIJIsl IOJTOTOBKH JOKYMEHTA
«ABaHCOBBIA 0TUETY HA OaHKe ¢ moMorpo VBA / C#

19.  PazpaboTka aBTOMAaTU3UPOBAHHOTO MPHIIOKECHHUS ISl IOATOTOBKH IOKYMEHTA
«["apanTuiiHbIN TAIOH» HA OaHke ¢ momoipio VBA / C#
20.  Pa3paboTka aBTOMATH3UPOBAHHOTO MPUIIOKEHHS JJIsl IOATOTOBKH TOKYMEHTA

«PerucrpannonHas kapTouka» Ha 0j1aHke ¢ momolnbio VBA / C#

2.1 Hesn n 3a1a4M KypcoBoii padoThsl (IPoeKTa).

Lemun KypcoBoro mnpoeKTHPOBAHUSI: CUCTEMAaTHU3allMs, 3aKpeIUIeHUE, pacilupeHHe

TEOPETUYECKUX U IPAKTUYECKUX 3HAHUM Y CTYZACHTOB B UCCIIEyEMOM 001acTH; pa3BUTHE

y o0O0y4arolmmxcss HaBBIKOB OpraHU3alldd CaMOCTOSITENIbHON paloThl, NPUMEHEHUS

METOJUK HCCIIEI0OBAaHUS U PELICHUS [TIOCTABJIEHHBIX B IIPOEKTE IPOOIIEM.

3agauyu KypcoBOro npoeKra:

- yriayOJjeHue 3HaHUM y CTYJEHTOB IO OTJENbHBIM IIpO0JieMaM COOTBETCTBYOILEH

CHEINAbHOCTH;

- BbIpa0OTKa y 00y4aroluxcsl yMEHUs! IPUHUMATh PELICHMUS;

- pa3BUTHE Y CTYJIEHTOB HAaBBIKOB BBIMOJIHEHHUS HAYYHO-UCCIIEIOBATEIBCKUX pPabOT

CaMOCTOSITENILHOTO PELIeHHsI TPOPECCHOHAIBHBIX 33/1a4;

- QopmupoBaHue y 0O0YyYarOIIMXCS YMEHHSI PACKPBIBATH COAEPKAHHE TEOPETUUECKUX

MOJIOKEHHUH, IeaTh 0000IIEHNS U CAMOCTOSTEIbHBIE BHIBOEI.

2.2 llopsaA0K U CPOKH BBINOJHEHUSI KYPCOBO# MPOEKTA.

KypcoBoii mnpoekr (paboTa) BBINOJHSAETCS CaMOCTOATEIbHO IO HHAWBUIYAILHOMY

3aJIaHUIO BBIIAHHOMY IPEroaBaTeieM.

CpoKu BBIIIOJIHEHUSI KypCOBOT'O IIPOEKTA yKa3bIBAIOTCS B MHJMBUIYaJIbHOM 33JJaHUU, HO

HE T03/IHEE TPEX HeleNb 10 Hayalla DK3aMEHAllMOHHON CECCHH.

WuauBuayanbHOE KOHCYJIBTHPOBAaHHME MPOBOJUTCS IPENOJaBaTeIeM B JTHU U Yachl

yKa3aHHbIE B IpaMKy MPOBEICHHS KOHCYIbTAIMH.

2.3 CTpyKTypa KYpCcOBOIro poeKTa:

Hanpumep:

- TUTYJIbHBIN JIUCT;

- COZIEpKaHMUE;

- BBEJ/ICHUE;

- OCHOBHasl 4acTh;

- 3aKJII0YECHHUE;

- CIINCOK MCIOJIb30BaHHON JIUTEPATYPBI;

- IPUIIOKEHMUSL.

2.4 TpeodoBanus K 0pOPMJICHHIO KYPCOBO NPOEKTA.

1. ®opmar nucta Oymaru: A4.

2. Pasmep mpudra: OCHOBHOM TeKCT - 14 MyHKTOB, 3arojIOBKH pa3fesioB 16 MyHKTOB
MOJTYKUPHBIN, 3ar0JIOBKOB T0Ipa3/1eia0B 14 MyHKTOB MOy KUPHBIN.

3. Hazpanme mpudra: TimesNewRoman.

4. MexnyCTpOYHbII HHTEPBAI:IOJIYTOPHBIH.

5. Kon-Bo ctpok Ha ctpanwuiie: 28-30 ctpok(1800 meyaTHbIX 3HAKOB).

6. Aozair: 1,5 cMm.

7. ons (mm):JIeBoe-30, mpaBoe, BepxHee u HKHee — 20.

8. O6mwmit o0vem 6e3 mpmnoxenuit: 30-40 ¢. MaTUHONTUCHOTO TEKCTA.

9. O6bem BBeneHuUs1-2 ¢. MAITMHOMIUCHOTO TEKCTA.

10. O6beM ocHOBHOM yacTH 25-35 ¢. MAIIMHONMCHOTO TEKCTA.

11. O6wem 3akmoueHus: 1-2 ¢. MAIIMHONTUCHOTO TEKCTA.

12. Hymepauus CTpaHUIl:CKBO3HAsA, B HUXKHEW 4acTu JucTa, nocepennHe. Ha TutyasHOM
JIMCTE HOMEP CTPAHULbI HE IPOCTABIISIETCS.



13. IlocnenoBaTeabHOCTh MPUBEACHUS CTPYKTYPHBIX 4yacTed paOoThl: TUTYIbHBIN JHCT.
3ajaHue Ha BBIIIOJIHEHUE KypcoBOro npoekta. AHHotauus. Conepxxanue. Beegenue. OcHoBHas
qacTh. 3aKitoueHue. CIMCOK UCIIOIb30BAaHHBIX HCTOYHUKOB. [Ipunoxenus.

14. OdopmieHue cTpyKTYpHBIX 4acTeil pabOThI:KaXasi CTPYKTypHasi 4acTh HAUMHAETCS
C HOBOU cTpaHuilbl. HanMeHoBaHUS TIpUBOIATCS ¢ ab3ama ¢ MPOIMUCHOW (3ariaBHOW OYKBBI).
Touka B KOHIIE HAMMEHOBaHUS HE CTABUTCSI.

15. CtpykTypa OCHOBHOU YacTu:5 pasnenos, 1-3 paznena copasmepHsbie mo oosemy 15-20
cTpaHull, 4 U 5 pazzensl copazMepHbie o 0obemy 15-20 crpanwuir.

16. CocraB cnucka MCIOJIb30BaHHBIX HCTOUYHUKOB:20-30 Oubarorpaduueckux Onucanui
JOKYMEHTAJIbHBIX U JIUTEPATYPHBIX HCTOYHHUKOB.

17. Hannume npuioxeHnid:0053aTenbHoO.

18. OdopmiieHne coaepKaHusA:CoJIepKaHUe BKIIOYAET B ce0sl 3ar0JI0BKU BCEX pa3zieiioB,
N0JIpa3/ieIIoB, IPUIIOKEHHUM ¢ yKa3aHUEM CTPaHUI] Hayala KakJ0M YacTH.

19. OdopmieHre HIUTIOCTPALUN/PUCYHKOB: PUCYHKH pPACIOaraloT HEHNOCPEICTBEHHO
1ocje TEKCTa, B KOTOPOM OHM YIIOMUHAIOTCS BIEpPBbIE, WM Ha CIEAYIOIIEH CTpaHUIE;
HyMepalusi CKBO3Has apaOCKUMHU IU(pamMH; Ha3BaHHE MOMEIIAIOT O]l PUCYHKOM IO LEHTPY
“Pucynok 1 — Crpykrypa AC”; npu cChUIKax Ha WJUIIOCTPAL[MM CJIEAYEeT IMHUCAaTh «... B
COOTBETCTBUU C PUCYHKOM 1».

20. Odopmiienue TabiuIl:HA3BaHUE TAOIHIBI CIEAYET MOMEIIaTh Haj TalOiuIel ciesa,
6e3 ab3alHOro OTCTyNa B OJHY CTPOKY C €e HOMEpOM uepe3 Tupe, Hampumep «Tabmuna 1 —
Pe3ynbTarhl SKOHOMMUYECKOrO OOOCHOBaHMS MpPOEKTa»; IpPH IEPEHOCE 4YacTh TaONMIbl Ha
JpYryio cTpaHully numyT cioBo «lIpomoimkeHne» M ykas3bIBarOT HOMEp TaOJMIIbI, HAapUMep:
«[Ipogomxenune Tadbmupl 1.

21. OopmieHue TPUIIOKCHUI:

B npunoxeHue BBIHOCHTCS WIIOCTPATUBHBIA Marepual, He MOMEIIAIINNCI Ha OJHON
cTpanuue. Ha3BaHue NpUIOKEHUs NOMEINAeTcss MO LEHTPY M 00O03Ha4yaeTcss MPONUCHBIMU
OykBamu, Hanpumep, «IIpunoxenne Ay». Ilon npunoxenuem nuiiercss ero Ha3BaHue. Kernp —
16.

IIpuioxenne A

Cxema ceTn
22. Odopmnenue Gopmy:
@dopMmyBsl B OTUYETE CIEAYeT HyMEpOBaTh MOPSAKOBOW HyMepalued B Ipelenax BCEro
oTueTa apabcKuMu IU(paMu B KPYIIIBIX CKOOKaxX B KpailHEM MPaBOM MOJIOKEHUU Ha CTPOKE.
Ilpumep
A=a:b, 1)
B=c:e.(2)
[TosicHeHHsI CUMBOJIOB U YHCIIOBBIX KO3 PHUIIMEHTOB, BXOASIMINUX B GOPMYIy, €CIIH OHU HE
MOSICHEHBI paHee B TEKCTE, JIOJDKHBI OBITh TMPHBEACHBI HEIOCPEICTBEHHO IOa (GOopMyIou.
[TosicHeHHsT Ka)XI0TO CUMBOJIA CIENyeT JaBaTh C HOBOM CTPOKH B TOW IMOCIEAOBATEIHHOCTH, B
KOTOPOW CHMBOJIBI MPUBEIACHBI B (Gopmyie. [lepBas cTpoka MOsSCHEHUS HAYMHATHCS CO CJIOB
«rae» 6e3 IBOeTOUHS TOCTE HETO.

IIpumep — I1noTHOCTH Kak0r0 00pasua p, K2/M°, BBIYHCIISIOT 110 dbopmye:

pozn%’

rjae m - macca o0Opasiia, B Ke;
vV - 00beM 00pasia, B M.

2.5 Kpurepum oleHKH:
- cpoKu coadu,
- IPABUILHOCTL U AKKYPAMHOCMb 0OPMIeHUS,



- coomeemcmsue ogopmieHue Kypcosol pabomul (npoekma) YCMAHOBIEeHHbIM
mpebosanuam,

- YMeHue pabomams ¢ OOKYMEHMANIbHLIMU U TUMEPAMyPHLIMU UCTIOYHUKAMU,

- YMeHue hopMynrupoeams OCHOBHbLE 8b1600bL NO PE3VIbMAMAM AHAIU3A KOHKPEMHO20
amanuza;

2.6 PexomeH10BaHHAS JIUTEpPATYypA.

2.6.1. OcHOBHas TUTEpaTypa, HEOOXOAUMAS JJTsI OCBOCHHSI TUCITUTUTHHBI

1. 3wixoB, C. B. IIporpammupoBanue. OObEKTHO-OPUEHTUPOBAHHBIN MOAXO0/ : YYCOHUK U
MPAKTUKYM JUIsl akagemudeckoro OakanaBpuara / C. B. 3eikoB. — M. : U3natenscTBo FOpaiir,
2016. — 155 c. -DBC «IOPAUT»

2. Kazanckuit A.A. OOBEKTHO-OPUEHTHPOBAHHOE IMPOrPAMMHUPOBAHUE HA SI3BIKE
Microsoft Visual C# B cpene pazpadotrku Microsoft Visual Studio 2008 u .NET Framework. 4.3
[DnexTpoHHBI pecype]: ydeOHoe mocobme W mpaktukym/ Kaszanckuit A.A.— DIEeKTpoH.
TEKCTOBBIE JaHHble.— M.: MOCKOBCKUI TOCylIapCTBEHHBIH CTpOUTENbHBIA YHUBepcuteT, DbC
ACB, 2011.— 180 c. -DBC «IPRbooks»

2.6.2. JlononHuTeNbHAS JTUTEpATypa, He0OX0AUMasi JJi1 OCBOCHHUS JUCIUILTUHBI

1. CannukoB E.B. Kypc mpaktuueckoro nporpammupoBanusi B Delphi. O6bexTHO —
OpPUEHTUPOBAHHOE IMpOorpaMMupoBaHue [InekTpoHHBIH pecypc]/ CannukoB E.B.— Dnektpon.
tekcroBble ganusie.— M.: COJIOH-IIPECC, 2013.— 188 ¢ -OBC «IPRbooks»

2. Meiiep b. OOBEKTHO-OPUEHTHUPOBAHHOE MPOTPAMMHPOBAHUE U MPOrpaMMHas
UHKeHepus: [DnekTpoHHBIH pecypc]/ Meitep b.— DnekTpoH. TekcTOBBIE HaHHbIE.— M.:
Wntepuer-Yuusepcurer Mudopmanmonnsix Texuomoruit (MHTYUT), 2016.— 285 c. -ObC
«IPRbooks»

3. Bactotkuna U.A. TexHonorus pa3paboTku 00bEKTHO-OPHUEHTUPOBAHHBIX IPOTPAMM Ha
JAVA [DOnextpoHHBII pecypc]: yueOHO-MeTommueckoe mocodue/ Bactorkuna M. A.— DnexTpoH.
TekcToBble AaHHble.— HoBocubupck: HoBocuOUpckuil rocynapcTBEHHBIH TEXHMUYECKHM
yauBepcureT, 2012.— 152 ¢. -ObC «IPRbooks»

3. METOAUWYECKHUE PEKOMEHIAIIUMU 110
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

3.1/Iu3aiiH ¥ MPOeKTHPOBaHUE

[1a6non nmpoekTupoBaHus WK nartepH (aHr. design pattern) B pa3paboTKe MPOrpaMMHOTO
o0ecreyeHns — MOBTOpUMast apXUTEKTYpHasi KOHCTPYKIUS, NTpe/ICTaBIsoIas co0oi penieHue
po0JIeMbl MPOEKTUPOBAHUS B paMKaX HEKOTOPOTO YacTO BO3HUKAIOIIETO KOHTEKCTA.

OO6b14HO 11a0JI0H HE ABJISIETCS 3aKOHUEHHBIM 00pa3lioM, KOTOPbIM MOXKET OBITh IPSMO
peoOpa3oBaH B KO; 3TO JIUIIb IPUMEP PELIeHUs 3a]ja4ui, KOTOPBIH MOKHO HCIIOJIb30BaTh B
pa3nYHbIX cUTyanusax. OObeKTHO-OpUEHTUPOBAHHBIE IAOIOHBI TOKA3bIBAIOT OTHOIICHHS

Y B3aUMOJICHCTBUS MEXKAY KJacCaMH UM 00bEeKTaMu, O€3 onpesiesieHus: TOro, Kakie KOHEUHbIe
KJIaCChl WM O0BEKTHI MPUIIOKEHUS OyTyT HCIIOJIb30BaThCS.

«HuskoypoBHeBbIe» 11a0JIOHBI, YYUTHIBAIONINE CIIEIUPUKY KOHKPETHOTO S3bIKa
IIPOrpaMMUPOBAHHS, HA3bIBAIOTCS UAMOMAMU. DTO XOPOIIUE PELICHHs TPOEKTUPOBaHMS,
XapaKTepHBIE I KOHKPETHOTO S3bIKa WM MPOTPaMMHOM TIIaT(OPMBI, U TOTOMY HE
YHHUBEpCAJIbHBIE.

Ha nauBbIcIIEM YpOBHE CYIIECTBYIOT ApXUTEKTYpHBIE IIa0JIOHBI, OHH OXBATHIBAIOT COOOM
APXUTEKTYpy BCEH IIPOrPAMMHON CHUCTEMBL.

ANTOpUTMBI 110 CBOEH CyTH TaKXKe SBJSAIOTCS M1a0JIoOHaMU, HO HE IPOEKTUPOBAHMS,

a BBIYMCIIEHHUS, TaK KaK PEIIalOT BIYMCIUTEIBHBIE 3a1a4H.


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D0%B5%D0%BA%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%98%D0%B4%D0%B8%D0%BE%D0%BC%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5

3.2 PazpaboTka nporpaMMHOro komiiekca «PactpoBblii rpadpuueckuii pegakrop»

Ji1sa 06paboTku n300pakeHHit Ha KOMIIBIOTEPE UCIOJIB3YIOTCS CHEIMAIbHbIE TPOTPAMMbI —
rpaduueckue pegakropsl. ['paduueckuii pegakTop — 3TO mporpaMmma Co3/1aHusl,
pEeIaKTHUPOBAHUS U MPOCMOTpa rpadudeckux n3odpaxenuil. ['padpuueckue pegakTopsl MOXKHO
pa3lleTUTh Ha JIBE KaTErOpUHU: PACTPOBBIC U BEKTOPHEIE.

PacTpoBsle rpadudeckue penakTopsl. PactpoBeie rpadguueckue penakTopsl SBISIOTCS
HAWIY4IINM CPEeICTBOM 00paboTKH (oTorpaduii u puCyHKOB, TOCKOJIBKY PacTpOBHIE
n300pakeHust 00eCIeUunBaIOT BHICOKYIO TOYHOCTD MEpeady rpaJaliuii BETOB U MOJIYTOHOB.
Cpenu pacTpoBbIX TpaUUeCKUX pPeAakTOPOB €CTh IPOCThIE, HAIPUMEpP CTaHIapTHOE
npuioxenue Paint, u Mouable npodeccruonanbHble TpaguuecKkue cuctemsl, HanpuMep Adobe
Photoshop u CorelPhoto-Paint.

PactpoBoe n3o0pakeHrne XpaHUTCS C IOMOIIBIO0 TOYEK Pa3IMYHOTrO 11BeTa (MUKCemei),
KOTOpBIC 00Pa3yIOT CTPOKH M CTOJIONBI. JIFOOOH MHUKCEb MeeT (PUKCHPOBAHHOE ITOJIOKCHHE U
1BeT. XpaHEeHUE KaXKI0T0 MHUKCeNs TpeOyeT HEKOTOPOro Koln4yecTBa OUT nHpopmaluu, KoTopoe
3aBHCHUT OT KOJIMYECTBA LIBETOB B 1/1306pa>1<eH1/H/1.

KauecTBo pacTpoBoro uzo0OpaxeHus onpeaeseTcs pa3MepoM U300pakeHus (YucioM
NHUKCEeJIeH 10 TOPU30HTAIN M BEPTUKAIIN) U KOJIWYECTBA I[BETOB, KOTOPHIE MOTYT IIPUHUMATh
ITUKCEITH.

PactpoBblie n300paskeHNsl OU€Hb YyBCTBUTENIbHBI K MAaCIITAOMPOBAHUIO (YBETUUEHUIO UITU
yMmeHblIeHuno). Korna pactpoBoe n3o0paxeHne yMeHbIIAeTCsl, HECKOJIbKO COCEAHUX TOUEK
NPEBPAIAIOTCS B OJIHY, TIOITOMY TepsETCs pa300pUUBOCTh METIKUX JeTajeil nzoopaxenus. [Tpu
YKPYIHEHUHU U300paXKeHUsl YBEIMUUBACTCS pa3Mep KaKJOU TOUKHU U NOSABISAETCS CTYNEHUYAThIN
3¢ (deKT, KOTOPBIN BUJIEH HEBOOPYKEHHBIM IJ1a30M. BekTopHbIe rpaduueckue peakTopsl.
BekropHble rpadguueckre n300pakeHus sIBISIOTCS ONTUMAIbHBIM CPEJICTBOM JJISI XPAHEHUS
BBICOKOTOUHBIX I'pauyecKux 0ObEKTOB (UEPTEKHU, CXEMBI U T. 11.), JUIsl KOTOPHIX UMEET
3HaYeHHE HAJIMYMe YETKUX U SICHBIX KOHTYpOB. C BeKTOpHOU IpauKoil Bbl CTAIKUBACTECH,
Korja padoraere ¢ cucTeMaMu KOMIIBIOTEPHOTO YEPUEHHUS U aBTOMATU3HUPOBAHHOTO
NPOEKTUPOBAHUS, C IPOrpaMMaMu 00pabOTKU TPEXMEPHOM rpaduKu.

K BEeKTOpHBIM TpapUUeCcKUM pelakTopaM OTHOCATCS rpaduuecKuil peaakTop, BCTPOCHHBIN B
TekcToBbIN penakTop Word. Cpean npogeccoHanbHbIX BEKTOPHBIX ITpapUuecKUX CUCTEM
HaunOonee pacrpoctpaneHsl CorelDRAW u Adobe Illustrator.

BekropHbie nzo0paxkeHust GopMupyroTcs u3 00beKTOB (TOUKA, JIMHUS, OKPY>KHOCTb U T. ]11.),
KOTOpBIE XPaHATCS B MaMSATH KOMITbIOTEpPa B BUE rpapUuecKUX NPUMUTHBOB M OMUCHIBAIOIINX
UX MaTeMaTH4ecKuX Hopmy.

Hanpuwmep, rpaduyeckuii npuMUTHB TOUKA 337aeTCsi CBOUMH KoopauHatamu (X, V), TuHus
— koopauHaTamu Havyana (X1, V1) u konna (X2, V2), okpy>KHOCTb — KOOpJIMHATaMH LIEHTpa
(X, Y) u panuycom (), npAMOYroJbHUK — BETUUYNHONW CTOPOH U KOOPIWHATAMH JIEBOTO
BepxHero yria (XI, Y1) u npaBoro HmwkHero yria (X2, ¥2) u 1. 1. s Kaxa10ro npuMUTHBA
Ha3HayaeTcs TaKkKe IBET.

JIOMCTOMHCTBOM BEKTOPHOM IpauKu ABISETCS TO, YTO (ailyibl, XpaHAIIHe BEKTOPHBIE
rpadgudeckrue n300pakeHus, IMEIOT CPaBHUTEIHLHO HEOOIbIION 00beM. BaxkHO Takke, 4TO
BEKTOpHBIE Tpaduueckre n300paskeHusi MOTYT OBITh YBEJIWYECHBI UM YMEHBUICHBI 0€3 OTepU
Ka4yecTBa.



[Tanenu MHCTPYMEHTOB rpauuecKUX peaakTopoB. ' paduueckue perakTopbl UMEIOT HAOOP
MHCTPYMEHTOB JUIS CO3JaHUs HJIM PHCOBAHUS MIPOCTEHINX TPaUuIeCKUX 0OBEKTOB: MPSIMOIi
JIMHUHU, KPUBOH, IPSAMOYTOJIbHUKA, 3JUIMIICA, MHOTOYTOJIbHHKA U T. 1. [Tocne BpiOOpa oObekTa Ha
HaHEeId HHCTPYMEHTOB €ro MO’KHO HAPHCOBATH B TIOOOM MecTe OKHA peaakTopa. Beinensromue
MHCTPYMEHTHI. B rpaduueckux pepakropax Haj dJIEMEHTaMHU H300paKeHUsI BO3MOKHBI
pa3IMYHBIC OTIEPALlUK: KOIIMPOBAaHKE, IIEpEMELICHNUE, yAaJeHNe, TOBOPOT, N3MEHEHUE Pa3MepoB
U T. 1. YTOOBI BBIITOJHUTD KaKyI0-IMOO ONEpaIiio HaJl 00bEKTOM, €ro CHava1a HeoOX0AUMO
BBIJICTIUTb.

J114 BbIIETIEHUS] OOBEKTOB B PaCTPOBOM IpapuecKoM peakTope 0ObIYHO UMEIOTCS 1Ba
MHCTPYMEHTA: BBIJICIICHUE MPSIMOYTOJILHON 00JIACTH U BBIJCIICHUE TPOU3BOJILHON 00I1aCTH.
[Tpouenypa BblAeNIeHUsT aHATIOTMYHA TPOLEAYPE PUCOBAHUS.

Beienenue 06beKTOB B BEKTOPHOM PEAKTOPE OCYIIECTBIISIETCS C TIOMOLIbIO UHCTPYMEHTA
BbI/I€JICHHE 00bEKTA (Ha MaHEI UHCTPYMEHTOB U300pakaeTcs CTpenkoit). J{is BelieneHus
00BEKTa JJOCTATOUYHO BBIOpATh HHCTPYMEHT BBIJIEICHUS U LIEIKHYTh 110 JTI000MY 00BEKTY Ha

PHUCYHKE.

HNHCTpyMEHTBI peAakTHPOBAaHUS PUCYHKA IIO3BOJISIOT BHOCUTh B PUCYHOK U3MEHEHUS:
CTHpaTh €ro YacTH, U3MEHATH 1[BeTa U T. A. 1 cTupanus n300pakeH!s B pacTPOBBIX
rpadM4IecKuX pelakTopax UCIOIb3yeTCst HHCTPYMEHT JIacThK, KOTOpEIi yOupaer ¢pparMeHThI
n300pakeHust (IMMKCeNn), Ipu 3ToM pa3mep JlacTrka MOKHO MEHSTb.

B BEeKTOpHBIX peaKTopax peAakTHPOBAHUE U300PAKEHUSI BO3MOKHO TOJIBKO ITyTEM
yIaJeHus: 00bEKTOB, BXOSIINX B H300pakeHue, eNTuKoM. JlJis 3TOro cHadana HeoOX0IuMo
BBIIETIUTH OOBEKT, a 3aT€M BBINOJHUTD OMepaluio Beipe3arts.

Onepanuio U3MEHEHUs IBETa MOXHO OCYIIECTBUTH € TOMOIbIO MeHIo [lanuTpa,
coJieprkaliero Habop 1BETOB, UCIIOJIb3YEMBIX TP CO3JaHUH U PUCOBAaHUH OOBEKTOB.

TekcToBbIE HHCTPYMEHTHI TTO3BOJISIOT JOOABIIATH B PUCYHOK TEKCT U (HOPMATUPOBATH €TO.

B pactpoBrix penakropax nacrpymenToMm Hagnuce (OykBa A Ha maHeian HHCTPYMEHTOB)
CO3JIAI0TCs TEKCTOBBIE 00J1aCTH HAa PUCYHKaX. Y CTAHOBUB Kypcop B JIFOOOM MeCTe TEKCTOBOM
00JacTH, MOKHO BBECTH T€KCT. POpMaTHPOBAHUE TEKCTA IPOU3BOJIUTCS C MTOMOIIBIO MTAaHEIN
ATpuOyTHI TEKCTa. B BEKTOPHBIX peakTOpax TOXKE MOYKHO CO3/1aBaTh TEKCTOBBIE 00JIACTH IS
BBOJA U (hopmatupoBaHus Tekcta. KpoMe Toro, Haanucu K pucyHkaMm BBOJSTCS IIOCPEICTBOM
TaK Ha3bIBAEMBIX BHIHOCOK PA3IMYHBIX (POPM.

MacurtTabupyromye HHCTPYMEHTHI B PACTPOBBIX TpapHUUECKUX peJakTOpax JaroT
BO3MO>XHOCTh YBEJIMUMBATh WM YMEHbBIIATh MacIITald MpeCcTaBlIeHus 00bEKTa Ha SKpaHe, He
BJIMSISL [TPU 9TOM Ha €ro pealibHble pa3Mepbl. OOBIYHO TaKOi MHCTPYMEHT Ha3biBaeTcs Jlyna.

B BCKTOPHBIX Fpa(I)I/I‘-IeCKI/IX peaakTopax JETKO UBMCHATL PCAJILHBIC Pa3MCPhI 00BEKTa C
IIOMOIIBIO MBIIIH.

3.3 UnTerpauus npuioxenuii: Power Point u Word

[Takets! npuknaanbx nporpamm (I1IIT) — 3To cnenuanbHbBIM 06pa3oM OpraHM30BaHHbBIE
POTpaMMHBIE KOMILIEKCHI, pACCUMTaHHbIE HA 00Illee IPUMEHEHHUE B ONPEICICHHOM
po0JIEeMHOM 001aCTH M IOTIOJIHEHHBIE COOTBETCTBYIOINICH TEXHUYECKON JOKYMEHTAIIHCH.



B 3aBucuMoOCTH OT XapakTepa perraeMbIx 3a1a4 BeLACTAIOT pa3zinunyable BUbI [TIIT1. YToOs!
nosib30oBatesb Mor mpuMeHuTh [T 1715 pemennss KOHKPETHOM 3a/1auu, TAKeT JTOJDKEeH 00J1a1aTh
CpeicTBaMu HACTPOMKH (MHOTAA MMYTEM BBEICHHSI HEKOTOPBIX JOTOIHEHUN).

Kasxnprit TTIIT o6magaeT 0ObIMHO PSAOM BO3MOXKHOCTEHN 1O METO/IaM 00paOOTKU JaHHBIX U
dbopMaM uX MPEACTABICHHUS, TOJTHOTE TUATHOCTUKH, YTO JTA€T BO3MOYKHOCTD IOJIb30BATEIIO
BBIOPATH MOJIXOSAITUHN JJI1 KOHKPETHBIX YCJIOBUI BapHaHT.

[1ITIT oGecnieunBarOT 3HAYUTEIHHOE CHIDKEHUE TPEOOBAaHUI K YPOBHIO MpodeccnoHaIbHOM
MOATOTOBKH I0JIh30BaTe/ICH B 00J1aCTH TPOrPaMMHUPOBAHMS, BIUIOTH /10 BO3MOYKHOCTH
IKCIUTyaTaIly MaKeTa 0e3 mporpaMMucTa. YacTo makeThl MPUKIAHBIX IPOTPAMM PACIIONaraloT
0a3zaMM JTaHHBIX ISl XpaHECHUsI TaHHBIX U Mepeavyr UX MPUKIATHBIM IPOTPaMMaM.

Kak y>xe roBopuiioch, CaMbIM paclpOCTPaHEHHBIM B MUPE OHCHBIM MTAKETOM SIBIISICTCS
Microsoft Office. [1o nannbim International Data Corporation - 0oqHON U3 KPYITHEHIIIMX
KOMITaHUH, pab0TAIOMIMX B 00JIACTH KOMITBIOTEPHON aHAJTMTUKH, 3TO MPHIIOKCHUE YCTAHOBJICHO
6osee yeM Ha 95% nepconanbHbIX KomibioTepoB. [Taketr Microsoft Office Standard Edition
2007 Bxurouaet nporpammel: Word 2007, Excel 2007, Outlook 2007, PowerPoint 2007
(BO3MOKHO TaKXe BKIIFOYEHHE B 3TOT CIUCOK mporpammel Publisher). Ha Bo3moxHOCTSIX 3 THX
POTrpaMM MbI KPAaTKO OCTAaHOBHUMCSI.

Microsoft Word - 310 MHOrOyHKIIMOHAIBHAS CHCTEMa 00PabOTKU TEKCTOB, 00J1aJaroast
MTOJTHBIM Ha0OPOM CPEJICTB, HEOOXOIUMBIX ISl OBICTPOTO cO3MaHMs U 3PPEKTHBHON 00pabOTKH
JOKYMEHTOB NPAKTHYECKH JIFOOOW CTETIEHH CIOKHOCTH.

Microsoft Word - HacToJIbKO HIMPOKO PacpOCTPaHCHHBIN TEKCTOBBIN MPOIECCOP, YTO €ro
dainoserii popmar (.doc) cran crargapTom aedakTo s BCeX pa3paboTINKOB OPUCHBIX
MIPUITOKEHU M.

Word obecrieunBaeT pefaKTHPOBAHUE TEKCTA, MPEIOCTABIISS MOJIB30BATEII0 pa3HOOOpa3HbIC
UHCTPYMEHTHI (pOpMaTUPOBaHMs (Ha YpOBHE CUMBOJIA, a03alleB U Pa3/IeioB).
dopmaTupoBaHHEM Ha3bIBAETCS] N3MEHEHUE BHEIITHETO BUIA TEKCTA, IPU KOTOPOM HE
U3MEHSETCS €ro Co/IepiKaHue.

Ha ypoBHe cumBoJia nporpamma odecrednBaeT CUMBOJIBHOE (hopMaTUpOBaHue (IIPUPT,
pasmep mpudra, pacCTosIHHE MEXYy CUMBOJIAMH, MOIY>KUPHBII TEKCT, KYpPCUB,
NOJUYEepPKUBAHME, IIBET TEKCTA U T.I1.).

Ha ypoBsne a03ama ocymiectsisieTcs: hopmaTupoBanue ad3ara (crnocod BhIpaBHUBAHUS,
MEXCTPOUYHBIE HHTEPBAJIbI, 0OpamiieHre ab3alleB, 3a/IMBKa ad3alia, Co31aHNe
MapKUPOBAaHHBIX CIMCKOB U T.J.).

[Tporpamma Takxe 1Mo3BoJsieT popMaTUpPOBaATh pa3ienbl, TO €CTh YYaCTKH JOKYMEHTa, B
npezeniax KOTOPhIX COXPaHSIOT CBOM (hopMaT KOJOHKH, KOJIOHTHTYJIBI, HyMEpPAIIHs CTPaHHII,
CHOCKH, TOJISI U HEKOTOpbIe Apyrue napameTpbl. COBOKYIHOCTh (pOpMATUPOBAHUS
CHUMBOJIOB, a03a11e€B U pa3ZelioB, a TAKXKe MapaMeTpOB CTpaHuULlbl (pasmep, GOH U T.11.)
onpenenseT HHPOPMALUIO O MaKeTe JOKYMEHTA.

Word 3HaunTenbsHo obserdaeT padboTy npu GopMaTupOBaHUM JOKYMEHTA, IIPEOCTaBIIS
BO3MO>KHOCTb MCIIOJIb30BAaTh CTUIIH.

Ctumb - 3T0O UMEHOBaHHBIN M cOXpaHEHHBINH Habop napameTpoB popmarupoBanusi. CTHIIb
MOJKET OIpeAeNATh WPHUPT, €ro pa3Mep, MEKCTPOUHBII HHTEpBaII, CIOCOO BHIPABHUBAHUS
TEKCTa 10 KpasiM U T.J. OnpenenuB CTHIIb, MOXKHO OBICTPO MPUMEHUTH €0 K JII000MY
(dparmMeHTy TekcTa JokyMeHTa. PopMaTUPOBATH TEKCT € MOMOLIbIO CTUJIEH HAMHOTO
ObICTpee, YeM U3MEHATh BPYUHYIO KaX/Iblii AJIeMeHT (hopmaTHpoBaHus. Mcnons3oBaHue
CTHJISI TapaHTUPYET €IMHO00pa3ue BHELIHETO BUIA ONIPEICIEHHBIX 3JIEMEHTOB JOKYMEHTA.



[Tpu BHECeHNU U3MEHEHUH B OIpe/ieTICeHHe CTUIS BECh TEKCT JJOKYMEHTA, K KOTOPOMY ObLT
MPUMEHEH TOT CTHJIb, I3MEHUTCS B COOTBETCTBUU C HOBBIM ompezaeneHuem ctuisi. B Word
€CTb LIeJIBII PsiJ 3apaHee ONpeIeTICHHBIX CTUJICH, a TaKXkKe MPEeAyCMOTPEHa BO3MOKHOCTh
CO3/1aBaTh MoJyib3oBarenbckue. KpoMe Toro, MCoab30BaHuE CTUIICH TO3BOJISET
ABTOMATHU3UPOBATh TaKUE MPOLIETYPhl, KAK COCTABICHHUE OTJIABJICHUS U yKa3aTeleu.

Kaxk mpaBusio, B opranuzaiusix co3/1aeTcsi MHOKECTBO TOBTOPSIOIINXCS (TUIIOBBIX )
JIOKYMEHTOB, IMOATOTOBKY KOTOPBIX MOKHO YCKOPUTb, UCTIOB3YsI CIICIUATbHBIC IIIA0TOHBI.
[[Ta610H MO3BOJISET OBICTPO U3TOTABIUBATH HOBBIC, aHAIOTUYHBIC TIO (DOPME TOKYMEHTHI,
HE TpaTs BpeMeHU Ha ¢popmaTupoBanue. [11abaoHbI MOTYT cofiepkaTh HHPOPMAITUIO O
CTUJISIX, CTAHJIAPTHBIX TEKCTAX U J1a’Ke MaHEI HHCTPYMEHTOB, YTO MO3BOJISIET
YHHPUITIPOBATH M aBTOMATHU3UPOBATH MPOIECC MOATOTOBKH JIOKYMEHTOB. B KOMIUIEKT
noctaBku Word BXOAST mabI0OHBl MHOTUX CTAaHAAPTHBIX JIOKYMEHTOB.

TakuMm oOpa3om, ¢ moMoIbio mporpammbl Word MOkHO OBICTPO 0(OPMUTH TTPHUKA3,
CIIy’keOHYIO 3alUCKY, TOATOTOBUTh HAYYHO-TEXHHUUECKUN OTUET, MUChMO HIIU JTIF000H
JIPYTroi JTOKYMEHT, COIep KA CTaHIaPTHBIE SJIEMEHTHI.

Word npeaiiaract BCTPOCHHLIC CPEACTBA Fpaq)I/IKI/I, IIO3BOJIAOIIME BKIIFOYATh B TCKCT
CXCMbI, YCPTCIKU U AUaArpaMMBbI.

BaxxHoi1 0cO0EHHOCTBIO TPOrpaMMBbl SIBJISIETCSI BO3MOYKHOCTD [TOMCKA U 3aMEHbI
(parMeHTOB TE€KCTa, CPABHEHUS BEPCUI IOKYMEHTOB, IPOBEPKH MPABOINMCAHMUSL.

3.4 3anuck ¢aiina

Kuacc FileStream npencrasiser BO3MOXKHOCTH MO CYUTHIBAHUIO U3 (aiina u 3amucu B daitn. O
MO3BOJIsIET pabOTaTh KaK ¢ TEKCTOBBIMHU (haillaMu, Tak U ¢ OMHAPHBIMHU.

PaCCMOTpI/IM HanOoJIee BaXKHBIC €TI0 CBOMCTBA U MCTO/JBI:

o CgoiictBo Length: Bo3Bpamiaer amiHy oToKa B Oaiitax
o Caoiicto Position: Bo3BpalaeT TeKyIIy MO3UIHUIO B TIOTOKE
e Meroa Read: cuntsiBaeT nanHbie U3 (aiina B MaccuB OaiiToB. [IpuHuMaeT Tpu
napametpa: int Read(byte[] array, int offset, int count) u Bo3BpaiaeT KoauecTBO
YCIIEIIHO CYUTAHHBIX 0AalTOB. 371€Ch UCTIONB3YIOTCS CIEIYIOIIUE TapaMeTph:
o array - maccuB 0aiTOB, KyJa Oy1yT MOMEIIEHbI CUYMThIBacMbIe U3 (ailyia JaHHbIe
o offset mpencraBnser cmenieHue B 0aiiTax B MacCUBE array, B KOTOPbI CYUUTaHHBIC
0alThl OyAyT MOMELICHBI
o count - MakCHMaJIbHOE YHCII0 OAWTOB, MpeJHA3HAYCHHBIX 111 uTeHus. Ecnu B
aiine HaxXOUTCS MEHbIIIEe KOJIUYECTBO 0AliTOB, TO BCE OHU OYAYT CUMTAHBI.
e Meron long Seek(long offset, SeekOrigin origin): ycTaHaBIMBaeT MO3MIINIO B TIOTOKE
CO CMEIIEHHEM Ha KOJIMYEeCTBO OalT, yka3zaHHBIX B mapamerpe offset.
e Merox Write: 3anuceiBaeT B ¢aiia qaHHbIe U3 MaccuBa OaitoB. [IpuHuMaet Tpu
napametpa: Write(byte[] array, int offset, int count)
o array - maccuB 06alTOB, OTKYy/1a JaHHBIE OYAYT 3alUCHIBATHCS B (aiina



o Offset - cmenienue B 6aiiTax B MaccUBE array, OTKy/a HAaUMHACTCS 3aIiCh OaHTOB
B IIOTOK
o count - MaKCHMaJIBHOE YHCIIO OAWTOB, MPEIHA3HAYCHHBIX JJIS 3AIHCH

FileStream npezacrapinsieT A0CTyI K (aiiam Ha ypoBHE 6AaTOB, IOITOMY, HAIPUMED, €CIIA BaM
HAJI0 CUUTATh WM 3aMKCATh OJIHY UM HECKOJBKO CTPOK B TEKCTOBBIN (hailsl, TO MacCUB OalTOB
HaJ0 IpeoOpazoBaTh B CTPOKHU, UCIOIB3Ys ClielnanbHble MeTO bl [loaToMy At paboThI C
TEKCTOBBIMH (haiillaMu MPUMEHSIOTCS APYTHE KIIACCHI.

B To e Bpemst ipu paboTte ¢ pa3mMyHbIMU OMHAPHBIMU (aiijlaMH, UMEIOIIUMHE OTPEICICHHYIO
cTpyktypy FileStream MosxeT ObITH OYECHB JaXKe MMOJIE3EH ISl H3BJICUCHUS OTIPEICICHHBIX
nopuuii HHGOpMaIHK U €e 00pabOTKH.

3.5 JluHaMuYecKHii CMUCOK C MPOU3BOJIbHBIM 3aNPOCOM

YEeHb YacTo, P pa3pabOTKe MPUIIOKEHUM, ONEPUPYIOUTUX C OOJIBIINM KOJIMYECTBOM BXOIHBIX
JIAHHBIX, BO3HUKAET BOMPOC 00 UX XPaHEHUH BO BPEMS BBIIIOTHEHUS ITporpamMmbl. [IpuBoanTh
BCE M3 HUX HE UMEET CMBICIIa, OCTAHOBIIIOCH JIMIIb Ha MaccuBax. HecoMHEHHO, JaHHBIN THUII
pelaeT BONpoC XpaHEHHUs JaHHBIX, OJTHAKO, OYEBUIHO, YTO OH HE JIMIIICH HEJIOCTATKOB.
['1aBHBIM M3 HUX, HECOMHEHHO, SIBJISETCS €ro (GPMKCHPOBaHHBIM pa3Mep. DTO CBONCTBO HE
MOJTACTCSI U3MEHEHHIO JIaXKe Y IMHAMUYECKHU CO3/IaHHBIX MAaCCHBOB, YTO JOBOJIBHO 4aCTO
3acTaBJIseT MPOTPAMMHUCTOB, UCTIOIB3YIOMIUX UCKITIOYUTEIBHO UX, BBLICTSATH HaMSTh 'C
3anacoM". Hy a Bo-miepBbIX, axe "3anac" orpaHuyeH, U HUKTO HE MOKET JaTh TApaHTUH, YTO U
ero OyeT J0cTaTOuHO, a BO-BTOPBIX, HA000OPOT, "3amaca" MOKET XBaTHUTh HACTOJIBKO, UTO
HeMaJjas 4acTh OTBEJICHHOU MporpaMMe aMsaTu OyIeT 3aHsTa OHAPACHY.

Jannyto nmpobieMy peuiaet Ipyroi THI XpaHEHUs JaHHBIX, KOTOPOMY U MOCBSIIEHA 3Ta CTaThs -
CBSI3aHHBIN CIHCOK TUHAMMUYECKUX MEPEMEHHBIX, U MPOILE - TUHAMUYECKHUI CIIHCOK.
KoMnoHeHTbI 100aBIsA0TCSA U yJAISIOTCS BO BPEMSI BBIIOJIHEHUS [TPOTPaMMBI, U UX KOJIMYECTBO
3aBUCHUT UCKIIFOUUTENIBHO OT pa3Mepa A0CTYNHOM naMsatu. OgHako, 3a 3TO MPEUMYIIECTBO
MPUXOJINUTCS PACIIIIAUNBATHCSA HEJOCTATKOM - €CJIM B CIIy4ae C MacCUBOM, MBI B JIFOOOI1 MOMEHT
MOJIy4aeM JIOCTYI K TF0OOMY KOMIIOHEHTY, TO B CJIy4ae CO CIIUCKOM, B OJJUH MOMEHT BPEMEHHU
HaM JIOCTYITHbl MAKCUMYM 3 KOMITOHEHTa (3TO 3aBHCUT OT CIIOCO0a MpeACTaBIEHUS CIHCKa B
nporpamme). B 601bIIMHCTBE CllydaeB, 3TO OYEHb JJaKe IpuemiieMast 1ieHa ...

B crarbe Ha mpuMepe peleHHs HEeCIOKHON 3a7auHl, s MOIBITAIOCh MPOJIEMOHCTPUPOBATH padoTy
C IMHaMHUYECKUMU CIIMCKaMH, PEAJIN3YI0 OCHOBHBIE ONIEPALIMY HAJl HUM U €r0 KOMIIOHEHTaMHU.
Cratbs paccuntana Ha nmporpammuctoB C\C++, XOpoIIo 3HAKOMBIX C CHHTaKCHCOM $I3bIKa,
TUIIAMU JIAHHBIX, UMEIOIINX MPECTABICHUE U OIIBIT IPUMEHEHUS yKa3areneu. S
nporpammupyto B VS 2008, onHako B fanHoM ciydae, IDE He nmeet oco6oro 3HaueHusl.

2. ITocTanoBka 3agaun
Jlist neMoHCTpanuu peanu3anuu paboTsl ¢ TMHAMUYECKUM CIIUCKOM, PEIINM 33/1a4y:

"B TekcToBOM (aiisie HaXoASITCS UACHTU(PUKATOPHI IEPEMEHHBIX U UX YUCIIOBbIE 3HAUEHUS
(manmpumep: x 15 abc 12.098 z -1.23). [lepenectu ux B TMHAMUYECKHI CITUCOK, JIJIs1 KOTOPOTO
peaan30BaTh CIEAYIOIINE ONEPALMu: OUCK UICHTU(UKATOPA B CIIUCKE; U3MEHEHUE 3HAUCHUS
yKa3aHHOT'O UIeHTH(UKATOpA; YAAJICHUE UACHTU(PHKATOPA U3 CIHUCKA, 100aBIEHHUE B CIIUCOK



HOBOTO UJIeHTU(UKATOpA C 33/IaHHBIM 3HauYeHHeM. [1o OKoHYaHUK ceaHca paboThI CIIHCOK
UICHTU(PHUKATOPOB U UX 3HAYCHUN TIepeHOCUTCst 00paTHo B (haiin”

3aa4a o3BOJIMT HaM Hay4YUThCsl PEAIM30BBIBATH BCE OCHOBHBIE OIEPAllUU HaJl JUHAMUYECKUM
CIIMCKOM - CO3/IaHUE CIIUCKA, J00aBJIEHUE U yJaJleHUEe KOMIIOHEHTOB (y3JI0B) CIIUCKA, TIOMCK 110
KOMIIOHEHTaM clUcKa. J{is pemenus noHano0sTcs 3HaHus o GailyioBoM BBOJE-BBIBOJIE,
yKa3zaTelsiX, a TAKKe CTPYKTYpUPOBAHHBIX THIIAaX JaHHbIX. S| He Oyay co3aBaTh HUKAKOM
000JI0UKH /17151 TOM 3a7jauMl, XOTs OHA Oblja Obl KCTaTH, TAK KaK MMEETCsI LIeJIbIi CIEKTp
BO3MOXKHBIX onepaiuii. OHaKo 3TO HE SIBJIIETCS MOE OCHOBHOM 3a7jaueii B paMKax 3TOH
CTaThu. S MUIB peanu3ylo BCe Omepalyy B BUAE OTACIbHBIX (PYHKIUI 1 17151 TpoOBI 00pamrych K
HUM II0 pasy :

Pemenue
CrangapTHOE Hayajio

[Tpuctynum k permernio. Co3xaeM KOHCOJMBHBINA MPOSKT, U THIIEM JOBOJIBHO CTAHIAPTHBIN KO -
opranu3oBbiBaeM (aiiinoBbiit BBoA. s ureHus u3 aiina ucnons3zyem meron getline(), rae B
Ka4eCTBE TPETHETO MapaMeTpa yKa3bIBaeM MpoOed, IBISIONIMICS pa3/IeIuTeNIeM B HalIeM ¢aiie.

#include <fstream>

#include <iostream>

#include <cstdlib>

//TODO: Onucanue crmcka

//TODO: Onepanuu co CIIUCKOM

using namespace std;

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, '";
Kaxxercs, TyT Bce sicHO 1 HUYEro He TpedyeT ocoboro BHuMaHus1. B mepsom pazaene TODO Mol
OTIMIIIEM THITbI, HEOOXOAUMBIE JIJIsl paOOTHI CO CIIMCKOM, BO BTOPOM y Hac OyAyT QYHKIIUU st
paboTel ¢ HUM. Ternepb MPUCTYIMM HETIOCPEACTBEHHO K OMUCAHUIO CIHCKA, T.K. B IPOrpaMme
MBI Y€ BIJIOTHYIO MOJOIILIN K €T0 3al0JIHEHHUIO.
Ornucanne TMHAMUYECKOTO CITHCKA

s Havana, BCIOMHUM (MJIM BIIEPBBIE Y3HAEM)), YTO JUHAMUYECKHM CIIMCOK MPECTABISET U3
ce0s1 HEKOTOPOE KOJTMYECTBO KOMITOHEHTOB (y3JI0B), COJIEPKAIINX HETIOCPEACTBEHHO
WH()OPMAITMOHHYIO YacTh (YUCII0, CTPOKA MIJIM 00JIee CIOKHBIE THIIBI JAHHBIX ), & TAK)KE CCHUIKY
Ha CJICAYIONNNA KOMITOHEHT (BO3MOYKHO, UTO Y3€JI COACPKUT 2 CCHIIKH: Ha CISAYIOIINI 1 Ha



IpeabIAYIINH, B TAKOM CIy4ae, CIIMCOK Ha3bIBaeTCs ABYCBA3HBIM). TakuM o0pazom, rmosyyaem
CJIEYIOLLYIO CTPYKTYpPY, ONUCHIBAIOILYI0 KOMIIOHEHT CIIMCKA I HAILLleH 3a/1a4yu:

struct comp {

char name[20]; // imst mepemeHHO

char value[10]; / 3nauenune nepeMeHHOM

comp* next; /Ccpuika Ha CISIYIIUNA HIEMEHT CITUCKA
h
CaMm e CIHCOK MPEeJICTaBISIeT U3 ce0s1 COBOKYITHOCTh €0 Y3JI0B M 337aeTCsI OOBIYHO OJTHOMN HJIH
JIBYMsI CCBUIKaMH, Ha MEPBbIi dJIEMEHT U mociennuii. Hepeako, XBaTaeT U OJHOM U3 3TUX
CCBUIOK, HO B HAIIIEM cilydae ymoOHee OymeT UCIoiib30BaTh 00e. Tak, mojaydaem CTpyKTypy,
OIKCHIBAIOIIYIO HAIIl CITHCOK:

struct dyn_list {
comp* head; // IlepBbIii 351eMeHT (TOJI0Ba) CIIMCKA

comp* tail; // TTocnegHmiA 3I€MEHT (XBOCT) CITUCKA
h
Hecno)KHO MOHATE, YTO 3HAYUT CO3/aTh MyCTOW crMCcOK. DakTuyecku JAenaTh HUYEro He HY)KHO,
pa3Be 4TO MPUCBOUTH CChUIKE Ha MepBblii aneMeHT ciucka (head) 3nauenne NULL. Odopmum
3TO Kak (yHKIHUIO, TAPAJUIETHHO CO3/IaB €Ile O/HY, IPOBEPSIONIYIO MO TOMY YCIOBHIO, IYCT JIX
CITUCOK.

// Co3nmanue mycToro Crucka

void constr_list(dyn_list &I)

|.head = NULL;
}

// TIpoBepka ciucKa Ha IyCTOTY
bool chk_empty(dyn_list I)
{

}

BunuwMm, uro Bce npocto. KoHeuHo, THII, OMUCHIBAIONININ CITUCOK MOKHO ObLIO 0(hOpMH Kak
KJ1acc, a PYHKIUIO, CO3/IA0IIIYIO €T0 ClIeNaTh KOHCTPYKTOPOM JaHHOTO KJlacca, HO sl OCTABIIIO
9TO BaM B KayeCTBE JIOMAIIIHETO 3aaHus . Tenepb B pyHKIHMK main() onuchiBaeM NEPEMEHHYIO
tumna dyn_list u co3maeM mycToi CMCOK. 3aTeM MePEX0 UM K CIEAYIOIMEeMY TyHKTY.

return (l.head==NULL);

dyn_list vars; // luHaMUYeCKHI CTMCOK

constr_list(vars);

3.3 OHCpaLII/II/I C KOMIIOHCHTaMM CIIMCKa

Hy, nepex Tem, kak MpoOBOAUTH KaKUe-TO OMEpaIy ¢ KOMIIOHEHTaMH, X HEOOX0IMMO 100aBUTh
B CITMCOK, YeM MBI ceifuac u 3aiiMemcs. [Ipexe Bcero, Ham HeOOXOJMMO CO31aTh HOBBIIM
KOMITOHEHT U 3aIl0JIHUTh €0 HHPOPMALMOHHYIO YacTh. Tak Kak Mbl Oy/ieM MOMeIaTh ero B
KOHeIl CIIMCKa, TO CChUIOYHAs 4acTh y3ia Oyzaer umersh 3HaueHue NULL. Teneps naBaiite



MOMMeM, 4TO JIOJDKHO MPOUCXOIUTH CO cchiikaMu head u tail mpu 3Toit onepanuu. 3meckh
paccMaTpuBaroTCs 2 ciayvasi - Hall CIIUCOK IYCT WJIM B HEM €CTh XOTsI Obl OIMH KOMIOHEHT. Ecin
nycT, To ¥ head u tail 6yyT yka3pIiBaTh Ha TOJIBKO YTO CO3/JaHHBIM KOMITOHEHT. Eciin ke y3I1bl B
CIUCKE IPUCYTCTBYIOT, OUEBUIHO, YTO CHAuYalIa HY>KHO TMOCJEIHUN y3€ell CBA3ATh C
n00aBIsieMbIM (7151 3TOTO CCHIJIOYHOM YacTU KOMITOHEHTa, Ha KOTOPBIi yKa3bIBaerT tail,
MIPUCBOUTH aAPEC TOTO, KOTOPHII XOTUM J0OaBHUTh), a 3aTeM "mepeBuHYTh" tail. Bot kak mpocto
BCE€ ATO BHINISAUT HA CH++:

// BKIItOUEeHHE B CIMCOK HOBOI'O 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;
it (chk_empty(l))
l.head =c;
else
.tail->next = c;
|.tail = c;
}

Tenepsb 3aiiMeMcsi MOMCKOM KOMITIOHEHTa. MIckaTh OyeT o MMEHU NepeMEHHOM, 0 jKeTaHUI0
BbI MOKETE UCKaTh U MO 3HaYeHUI0. B KauecTBe apryMeHToB, () yHKIIMM [TOUCKA IIepeiaeM caM
CIMCOK ¥ UCKOMBIN TeKcT. Bo3Bpammate Hama GyHKIus OyaeT aapec HailIeHHOTO y3J1a iU
NULL, ecnu Huyero He HaljeHo. MickaTh HAYHEM ¢ KOMIIOHEHTa, Ha KOTOpBIN yka3biBaeT head
U, IBUTAsACh BIEpe/l, CPAaBHUBATh UMs TEKYIIEeH IepEMEHHOM ¢ UICKOMBIM. B ¢yHKIIMM noncka
MBI MO’KEM He 005Ch, IepeBUTaTh cChlIKY head, Tak kak nepenaem ee He O CChIIKE.

// TIonCK KOMITOHEHTA B CITMCKE 10 UMEHU

comp™* search(dyn_list I, char *n)

{
while (l.head !'= NULL)
{
if (!strcmp(l.head->name,n))
return l.head;
I.head = |.head->next;
¥

return l.head;



A celfuac yiamuM KOMIIOHEHT. B kauecTBe aprymeHTa, nepeaeM o CChUIKE CITUCOK, a TaKKe
CCBIJIKY Ha KOMIIOHEHT, KOTOPBIN coOupaemcs yaanuTh. B camoii ke GyHKIMK paccMaTpuBaem 2
ciyuast. [epBslii citydail mpocToii: eciii KOMIOHEHT SIBJISIETCS MIEPBBIM (TO €CTh Ha HETO
ykasbiBaeT head), To J0CTaTOYHO JUIIb IEPEMECTUTD CChIJIKY Ha MEPBBIN AJIeMEHT Bepen. B
MIPOTUBHOM CIIy4yae, HaM MOHaI00UTCsl pabouasi mepeMeHHas-y3ell, KOTOPYIO Mbl OyaeM
MCIIOJIb30BATh JJIsl ABM)KEHUS IO CIIUCKY. J[BUraThest OyneM A0 TeX mop, MoKa CiaeIyronuii 3a
TEKYIIUM y3el1 He OyJeT TeM, KOTOphIid Mbl cobupaemcs ynanuth. Hy a mocne storo,
"nepenpoeiruBaem" ynansgeMblil KOMIIOHEHT, IPUCBANBAs CChIIIOYHOM YaCTH MPEAIIECTBYIOIIETO
ynanasieMoMy KOMIIOHEHTY aJjpec CIIeIyIOIIero 3a yaausieMbiM. Bee 5Tu ciioBa ymeniarorcs
OYKBaJIbHO B HECKOJIbKO CTPOK MCXO/IHOT'O KO/A:

1/ VY nanenyue KOMIIOHEHTa U3 CIIMCKa

void comp_del(dyn_list &I, comp* c)

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

[Tocneansist u camasi mpocTasi onepanus - ’T0 U3MEHEHUE 3Ha4eHUs HH(POPMAaLIMOHHON YacTu
y31a. MensaTh Oyznem nosie value. B kagecTBe nmapameTpoB, 110 CChUIKE MepeaauM aapec
KOMIIOHEHTA, a TaK’Ke€ HOBOE 3HaYeHHe n3MeHseMoro noisi. Hy u B oiHy CTpOUKy BCe U3MEHHM.
Bort kak nmpocTo 3T0 BBIIVIAIUT:

// I3MeHeHne 3HaueHUsI KOMIIOHCHTA
void comp_edit(comp &c, char* v)
strcpy_s(c.value, 10, v);
}
C onepanrsMu 3aKOHIUIIN, TCIICPb OCTAJIOCH JOIMUCATH ITPOrpamMmy.

Tectupyem QyHKIIMH 1 3aBEpILIacM IPOTPaMMy



Hy, TyT Bce mpocTo, B IUKJIE HaM OCTAJIOCh JIUIIL 00paTUTHCA K QYHKINU 100aBICHUS
KOMITOHEHTa B CITUCOK. [loce 1uKia, TecTUpyeM OCTalbHbIe Halli ()YHKIIMH U BHIBOJMM BECh
cnucok B daitn. [IpuBoxy 371ech Bech Ko pyHKIMU main()

int main()

{
char* fileName = new char[50];
char* buf_name = new char[20];
char* buf_value = new char [10];
dyn_list vars; // JlunamuuecKkuii Ciucok
cout << "Enter name of file ->";
cin >> fileName;
ifstream™ inp = new ifstream(fileName);
if (Yinp->good())
{

cout << "File opening error’\n™;
system("PAUSE");
return O;

}

constr_list(vars);

while (tinp->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");

it (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 O;

¥

3agayva pelieHa :
BriBoabl

Hecmotps Ha TO, 4TO KOMY-TO MOTJIa TOKa3aThCs CII0KHON paboTa ¢ IMHAMUYECKUM CITHCKOM,
Ha JIeJie BCe OKa3bIBAETCS HE TOJIBKO TOBOJIBHO MPOCTO, HO €lIe U YI0OHO - KOMIIOHEHTHI



CO3JIA0TCA U YAAISAIOTCA JUHAMUYECKH, PA3MEPHOCTh CIIMCKA OTPAaHUYMUBAETCSA JIMILIb TOCTYITHOM
NaMSThIO, TIOCTIE TOr0, KaK KOMIIOHEHT OOJIbIIIE HE UCIOIb3YeTCs, TaMsITh MOYKHO Cpa3y ke
BBICBOOOJIUTH IS IPYTUX Y3IIOB.

B nmro6om cJ1ydac, UCII0JIb30BaTh CBA3aHHEIC CIIMCKHU B CBOUX IIpOoIrpaMMax UKW HET, IPUACTCA
pemiaTh BaM, HAICIOCh, MO CTAThbA XOTbh HCMHOI'O ITIOMOKET BaM B 3TOM. Cnacu00 3a BHUMaHUE.

3.6 Hepapxusi KJIaccoB MePBOro M BTOPOro NMopsiika
O0BbeKT - 3T0 a0CTpaKTHAsI CYIIHOCTb, HaJIeJIEHHAs! XapaKTePUCTUKaMH 0ObEKTOB
OKpY’KaloIllero Hac peajJbHOro MUpa.

Coznanue 00bEKTOB M MAHHUITYJIMPOBAHUE UMM - 9TO BOBCE HE MpUBWIIETHS si3bika C++, a ckopee
pe3ynbTaT METOJOJIOTUM IPOrpaMMHUPOBAHUS, BOIUIOUIAIOIIEH B KOJOBBIX KOHCTPYKLHSIX
ONMHCaHUS OOBCKTOB W ONEepanuy HaJl HUMH. KaxIplii 0OBEKT mporpamMMmbl, Kak W JIFOOOH
pealbHbIil OOBEKT, OTIMYAETCS COOCTBEHHBIMH aTpUOyTaMH U XapaKTEPHBIM MOBEACHUEM.
OOBEKTHl MOXHO KIACCH(PHUIIMPOBATH IO Pa3HBIM KaTErOpUsSM: HampuMmep, Mo IU(POBBIE
HapyuHble vachl "Cassio" mpuHaanexar K kijaccy vacoB. I[IporpamMmHas peanu3anus 4acoB
BXOJIUT, KaK CTAHJAAPTHOE MPUIIOKEHUE, B COCTAB ONEPALMOHHONW CHCTEMBI BallIEr0 KOMITBIOTEPA.

Kaxaplii kjacc 3aHUMaeT ONpeNesICHHOE MECTO B MEpapXHM KJIACCOB, HAIPUMEp, BCE Yachl
NPUHAIIEKAT KIaccy MpUOOpOB M3MEpeHUs: BpeMeHH (0ojiee BHICOKOMY B HEpapXHH), a KJIacc
4acoOB CaM BKJIIOYAeT MHOXECTBO IPOM3BOJIHBIX BapHalMii Ha Ty e TeMmy. TakuMm o0pazom,
1r000# Ki1acc ompenenseT HeKOTOPYIO KaTerOpHi0 00BEKTOB, @ BCAKUN OOBEKT €CTh IK3EMILIIP
HEKOTOPOTO KJiacca.

O0beKkTHO-OpHeHTHPOBaHHOE NporpammupoBanne, OOII - 3To meToauKa, KoTOpast
KOHILICHTPUPYET OCHOBHOC BHUMAHHUEC MPOTrpaMMUCTa Ha CBA3AX MEKIAY 06’beKTaMI/I, a HC Ha
JETAIAX X pPeanu3aluu.

B sroii nexuuu ocHoBHble nmpuHUuObl OOIl (MHKancymsuus, HaciedoBaHUE, MOIUMOP(U3M,
CO3/IaHME KJIACCOB W OOBEKTOB) MHTEPIPETUPYIOTCS W JIOTOJIHSAIOTCS HOBBIMH TOHATHUSIMH U
TEPMUHOJIOTHEN, MPUHATHIMH MHTEIPUPOBAHHOM cpenoi Bu3yasbHOM 00paboTku C++Builder.
[TpuBOAMTCS OMHCAaHUE PACHIMPEHHUN S3bIKA HOBBIMH BO3MOXHOCTSIMH (KOMITOHEHTBI, CBOMCTBA,
00paboTuuku CcOOBITUH) © mocienHux ngononHeHui crangapra ANSI C++  (maGioHsl,
IPOCTPAaHCTBA HWMEH, SIBHBIE W HETNOCTOSHHBIC OOBSBICHUS, HICHTU(UKALUS THIIOB TIPU
BBITTOJIHEHUH [TPOrPaMMBbI, HCKITFOUEHUS ).

Paznen HocUT 0030pHBIM XapakTep, OH MPU3BaH IMO3HAKOMUTH YHUTATENss CO CIEeHUaIbHON
tepmuHosoruei OOII, k KOTOpoil JEKTOp BBIHYX/IEH NpuOeraTb Ha NPOTSHXKEHUH BCEro Kypca.
Oto BbI3BaHO TeM, yTo C++Builder sBnsercss tunuynoi cuctemoit OOIl u mpereHayer Ha
KYJIbMMHALIMOHHYIO POJIb B UICTOPHUH €I0 Pa3BUTHS.

Nuxancynauus

HNukancyasinus - ecTb 00beTMHEHNE B €TMHOM 00BEKTE IaHHBIX M KOJIOB, OTIEPUPYIOIIHX C
sTuMH JaHHbIMU. B Tepmunonorun OOII ganHble Ha3pIBAIOTCS YieHaMH JaHHBIX (data
members) o0beKTa, a KOJbl - 00BEKTHBIMH METOIaMH Wi QyHKIMIMU-wieHaMu (methods,
member functions).

WHKancynauus IMo3BOJIIET B MaKCUMAIBbHOM CTENEHH HW30JUPOBaTh OOBEKT OT BHEIIHEro
okpyxeHus. OHa CyIIECTBEHHO ITOBBIMIAECT HAJEKHOCTh pa3pabaTHIBAEMBIX IPOTPAMM, T.K.
JOKAJM30BaHHBIE B O0bEKTe (YHKIMU OOMEHHUBAIOTCS C TPOTPaMMON CPaBHUTEIHHO



HEOOIBIIUMH 00hEMaMH JAHHBIX, PUYEM KOJIHYECTBO U THUIT 3TUX JAHHBIX OOBIYHO TIIATEIHHO
KOHTpoupyloTcs. B pesynprate 3ameHa wiu Moaudukanuss (QyHKUMA W JTaHHBIX,
WHKAICYJMPOBAHHBIX B OOBEKT, KaK MPABUIIO, HE BJIEYET 32 COOOU IIOXO MPOCICKHUBACMBIX
MOCIEACTBUM JIJISl MPOTpaMMBbl B 11€JIOM (B LIEJSIX MOBBIIIEHUS 3alUIIEHHOCTH porpamm B OOIT
MOYTH HE UCIIOJIB3YIOTCS TJI00ATBHBIC IEPEMEHHEIE).

JpyruM HeMaJOBa)KHBIM CIIEACTBHEM HMHKATICYJISIIIUU SIBISIETCS JIETKOCTh OOMEHa OOBEKTaMH,
IepeHoca HMX U3 OJHOM mporpaMmbl B Jpyryro. [IpocroTa M JOCTYIHOCTH MPHUHIHUIIA
unkancynsauun OOIl ctuMmynupyeT mporpaMMUCTOB K pacimpeHuto bubnuorekn BuzyambHbIx
Kommnonent (VCL), Bxonsmei B coctaB C++Builder.

Knaccm, KOMITOHEHTHI K OOBEKTHI

Knacc He mMmeer (QU3UYECKOH CYIIHOCTH, €ro OJIMKAWIIel aHalorued sBisieTcss OOBsBICHUE
CTPYKTYpbI. [laMsaTh BBIACISCTCS TOJIBKO TOTJA, KOT/Ia KJIACC WCIIOJIB3YeTCs I CO3IaHus
00BeKTa. ITOT MPOIECC TAK)KE HA3BIBASTCS CO3/IaHUEM dK3eMILIsIpa Kiacca (class instance).

JIro60i1 00bekT s3pika C++ MMeeT OAMHAKOBBIE aTpUOYTHl M (YHKIMOHAIBHOCTH C JIPYTHMHU
00BEKTaMHU TOT'O K€ KJjlacca. 3a CO3JaHHe CBOUX KJIACCOB M MOBEJICHHE OOBEKTOB ITHX KJIACCOB
IIOJIHYIO OTBETCTBEHHOCTb HECET caM MporpamMmucT. PaboTas B HEKOTOpPO#l cpejie, IpOrpaMMUCT
HOJIy4aeT JOCTYI K OOIMPHBIM OMOJIMOTEKaM CTaHIapTHBIX KJIaccoB (Hampumep, k bubmuoreke
Busyanbneix Kommonent C++Builder).

O6I)I‘IHO, O0BEKT HaxXoJqUuTCA B HCKOTOPOM YHUKAJIBHOM COCTOAHHHU, OIMPEACTIACMOM TCKYIIMMHA
3Ha4YCHUs’IMHU  €I'0 anI/I6YTOB. CDYHKI_[I/IOHB.J'IBHOCTL 00BEKTHOr0  KJ1acca OIIPCaACIACTCA
BO3MOJXHBIMHU OII€palvsaAMU HaJ SK3CMILJIAPOM 3TOTO K1acca.

Onpenenenue knacca B si3blke C++ COAECPKUT MHKAINCYJSALMIO WIEHOB JaHHBIX M METOOB,
OTIEPHPYIONINX C WICHAMH IaHHBIX M OINpPENeIIONNX TOBeJeHne 00bekTa. BosBpamasch k
HalleMy [pUMepy, OTMETHM, 4YTO  IKMIAKOKPUCTAIUIMYECKHi aucruieid  dacos "Casio”
NPECTaBIsIeT WIEH IaHHBIX ATOT0 OOBEKTa, a KHOMKH YIPABICHUS - OOBEKTHBIE METOJBI.
Haxnmasi KHOIIKM 4acoB, MOKHO OIIEpUPOBATh C YCTAHOBKAMU BPEMEHH Ha JUCIIee, T.€. Cleays
tepmuHoioru OOIl, MeToapl MOAUGUIUPYIOT COCTOSIHUE OOBEKTa IMMyTEM M3MEHEHHUS 4YJIEHOB
JTAaHHBIX.

C++Builder BBOIUT MOHSATHE KOMIOHEHT (components) - CIEIUANBHBIX KJIAcCOB, CBONCTBA
KOTOPBIX TMPEJCTABISAIOT aTpHOyTHl OOBEKTOB, a WX METOJbl PEaTM3yIOT OIepalui Haj
COOTBETCTBYIOIIMMHU ~ DK3EMIUIIpAaMH  KOMIIOHEHTHBIX  KilaccoB. [loHSATHE METOA OOBIYHO
UCIIONIB3YETCSI B KOHTEKCTE KOMIIOHCHTHBIX KJacCOB U BHEIIHE HE OTJIMYaeTCsS OT
TepMUHAQYHKIHS-WIeH 00braHOrOo Kiacca. C++Builder mo3Bossier MaHUMynUpoOBaTh BUAOM H
(YHKIIMOHATBHBIM ITOBEJACHUEM KOMITOHEHT HE TOJBKO C TIOMOIIBIO METOJOB (KaK 3TO JIENAI0T
(GYHKIIMH-YIEHBI OOBIYHBIX KJIACCOB), HO ¥ TIOCPEICTBOM CBOWCTB U COOBITUM, TPUCYILIUX TOIHKO
KiaccaM KommoHeHT. PabGotas B cpeme C++Builder, Bl HaBepHsAKa 3aMeTHUTE, YTO
MaHUNYJIUPOBATh C KOMIIOHEHTHBIM OOBEKTOM MOXHO Kak Ha CTaJud TMPOCKTUPOBAHUS
MIPHJIOKEHUS, TAK ¥ BO BPEMS €T0 BBIITOJTHCHUS.

CpoiicTBa KOMIIOHEHT, component properties - MpeICTaBISAIOT COOOM pacIIMpeHHE MOHATH
YJICHOB JIAHHBIX U XOTS HE XPAHAT JaHHBIC KaK TAKOBBIC, OJTHAKO 00ECIIEUHBAIOT JTOCTYIT K
YJjIeHaM JAHHBIX 00BEKTA.

C++Builder wucmonp3yer kitoueBoe ciaoBO _property mis oOwsBneHus cBoicTB. [lpu
MTOMOIIIN COOBITHH (events) KOMIIOHEHTa COOOIIAET MOJIh30BATEN0 O TOM, YTO Ha HEE OKa3aHO



HEKOTOpOe IMpenornpenesneHHoe Bo3xaeicTBre. OcHOBHas cdepa NPUMEHEHHS METOJOB B
nmporpammax, paspabareiBaeMbix B cpene C++Builder - 310 00pabotumku coObiTuii (event
handlers), kotopeie peanu3yrOT peakiMi MPOrpaMMbl HA BO3HUKHOBCHHE OIPEICIICHHBIX
coObITHH. JIeTKo 3aMeTUTh HEKOTOPOE CXOJCTBO COOBITUM M COOOIIEHUN OIeparmOHHON
cucrembl Windows. TunuuHble MpPOCTbIE COOBITHUS —Ha)KaTWE KHOMKH WM KJIABHMIIK Ha
kiaBuatype. KoMIoHeHTbl HHKANCYIUPYIOT CBOM CBOMCTBA, METO/BI M COOBITHSI.

Ha miepBbIii B3IJIs1,1 KOMIIOHEHTBI HUYEM HE OTJIMYAIOTCS OT JIPYTMX OOBEKTHBIX KJIACCOB SI3bIKA
C++, 3a uCKIIIOYEHUEM psijia 0COOCHHOCTEH, Cpeii KOTOPBIX MOKa OTMETUM CJICIYIOIIHE:

* BONBIIMHCTBO KOMITOHEHT MPEACTABISAIOT COOOW AJIEMEHTHI YIpaBJICHHS HHTEpdeiricoM ¢
M0JIb30BaTENeM, IPUUEM HEKOTOPBIE 001a/1al0T BEChbMa CJIOKHBIM MOBEICHUEM.

* Bce KOMIOHEHTBI SBISIOTCS MPSMBIMH MJIM KOCBEHHBIMH ITOTOMKAaMH OJTHOTO OOMIETo KJiacca-
npapoautens (TComponent).

e KOMITOHEHTEI OOBIYHO HCIIOJIB3YIOTCA HCIOCPCACTBCHHO, IIYTEM MAHUIIYISINUU C HX
CBOﬁCTBaMH; OHM CaMMU HC MOT'YT CIYXHUTb 0a30BBEIMH KJIacCaMU AJid IMMOCTPOCHUA HOBBIX
IIOAKJIaCCOB.

* KomMmnoHeHThl pa3MmemarnTcs TOJIbKO B JAMHaMUYecko mnamsaTu Kyuu (heap) c moMoOIIbio
orepaTopa NEW, a He Ha CTeKe, KaK 00bEKThl OOBIYHBIX KJIACCOB.

» CBolicTBa KOMIIOHEHT 3akitoyarot B cede RTTI - uaeHTHGUKAINIO TUHAMUYECKUX THIIOB.

* KomnoHeHTsl MOXHO J100aBiATh K IlanmuTpe KOMIOHEHT M Jajiee MaHUIYJIMPOBATh C HUMHU
nocpeacTsoM PegakTopa ¢popM HHTETpUPOBAHHOM cpelibl BU3yalbHOU pazpadoTku C++Builder.

OOII uHTEepnpeTHpyeT B3aUMOJAEHUCTBHE C OOBEKTaMHU KaK IOCBUJIKY 3allpOCOB HEKOTOPOMY
00BbeKTY WM MexIy oObekTamMu. OOBEKT, NPHUHABIIMN 3ampoCc, pearupyer BbI30BOM
COOTBETCTBYIOIIEro MeToAa. B ornuune ot npyrux s3sikoB OOII, Takux kak SmallTalk, C++ ne
HOOILPSIET UCIOJIb30BaHUE MOHATUA "3ampoc". 3ampoc - 3TO TO, YTO JAeNaeTcs ¢ 0OBEKTOM, a
METO/I - 3TO TO, KaK OOBEKT pearnpyer Ha MOCTYNUBILIUN 3aIpoc.

[Tpu OmwxkaiilmeM pacCMOTPEHMHM METOJl OKa3bIBaeTCs OOBIYHOM (yHKIMEH-4JIeHOM, KOTopas
BKJIIOUEHA B oOmpejesneHue kiacca. YToObl BBI3BaTh METOJ, HAAO YyKa3aTh UMs (YHKIMH B
KOHTEKCTE JIaHHOTO KJlacca Ui B 00paboTUYMKe HEKOTOPOT'O COOBITHSL.

VIMEHHO CKpBITasi CBSI3b METOJIa C BKJIFOYAIOIIUM KJIACCOM BBIIEISICT €ro U3 MOHSITUS MPOCTON
¢byuknuu. Bo BpeMs BBIMOJIHEHUS METOAAa OH UMEET JOCTYIT KO BCEM JIaHHBIM CBOETO Kjacca,
XOTS U He TpeOyeT SBHOW crielU(pUKAIIMA UMEHH 3TOTO KJlacca. ITO 00ecleunBaeTCs nepeavei
KaX0My, 0€3 HCKJIFOUEHHS, METOIY CKPBITOTO Tapamerpa - HEMOCTOSHHOro ykasatens this na
sK3eMIuIsIp Kiacca. [Ipu nr000oM oOpallieHMH METoJa K 4WieHaM JIaHHBIX KJacca, KOMITUIISTOP
TeHEPHUPYET CIEIHAIbHBIA KOJI, HCITOJIB3YIOIINI yKa3areb this.

Hacnenosanme

OmHO# 13 CaMbIX BOCXUTUTEIHHBIX 0COOEHHOCTEH JKMBOW MPUPOJIBI ABJISIETCS €€ CITOCOOHOCTh
MOPOKJIaTh TOTOMCTBO, O0JIaatoliee XapakKTepUCTHKAaMHU, CXOHBIMH C XapaKTePUCTUKAMU
MIPEABIYIIETO MOKOJIEHHUs. 3aMMCTBOBAHHAS Y TIPUPOJIBI UJIesl HACTEAOBAHUS PeIIaeT mpooaemMy
moaudukamnyu noseacHust 00bekToB U pugaeT OOI UCKITIOYUTENBHYIO CHITY U THOKOCTb.
HacnenoBanue mo3BosieT, MpakTHYECKH 0€3 OrpaHUYCHUH, ITOCIEA0BATEIbHO CTPOUTD U
pacCIIMPSTh KJIAcChl, CO3JJaHHbIE BAMU WM KEM-TO eile. HaunHasi ¢ caMbIX MPOCTHIX KJIACCOB,



MO>KHO CO3/1aBaTh MPOU3BOJIHBIE KJIACCHI 10 BO3PACTAIOIIEH CI0KHOCTH, KOTOPbIE HE TOJIBKO
JIETKH B OTJIAJIKE, HO U IPOCTHI IO BHYTPEHHEH CTPYKTYpe.

[TocnenoBarenbHOE MIPOBEACHUE B KU3Hb MPUHIIUIA HACIEI0BaHUSA, OCOOEHHO MPHU pa3paboTke
KPYIHBIX TMPOTPAMMHBIX IPOEKTOB, XOpPOILIO COTJIACYETCS € TEXHUKOM HHUCXOJSAIIETO
CTPYKTYpPHOTO MPOrpaMMUpOBaHUsl (OT OOIIEro K YaCTHOMY), U BO MHOTOM CTHUMYJIMPYET TaKoi
noaxod. Ilpm 3TOM CHOXHOCTP KOJa MporpaMmbl B IL€JIOM CYIIECTBEHHO COKpAIAETCs.
[TpousBoaHBIN KiIace (IOTOMOK) HacleAyeT BCe CBOIMCTBA, METObI M COOBITHSI CBOEro 0a30BOTO
KJj1acca (pOJUTeNsl) U BCEX €ro NPeIIeCTBEHHUKOB B UEPAPXHUH KIIACCOB.

[Ipu HacnemoBanuu 0a30BBIA KIACC 0OOpacTacT HOBBIMH aTpuOyTaMu U omnepanusmu. B
MIPOM3BOIHOM KJIACCE€ OOBIYHO OOBSBISIOTCS HOBBIC WICHBI JaHHBIX, CBOMCTBA M METOJbI. [lpn
paboTe ¢ OOBEKTAMHU TPOTPAMMHUCT OOBIYHO TOAOMpPAET HauOOJIee MOAXOMSINUN KIacc s
pelIeHusT KOHKPETHOW 3a1a4ll U CO3JIaeT OJIHOTO WJIM HECKOJIBKHX MTOTOMKOB OT HEr0, KOTOPBIC
NPUOOPETAIOT CIIOCOOHOCTH JeNIaTh HE TOJBKO TO, YTO 3aJI0KEHO B pouauTese. JpyKecTBeHHbIE
(YHKIMYU TIO3BOJISIFOT TPOU3BOJHOMY KJIACCY TOJYYUTh JOCTYI KO BCEM WICHAM JaHHBIX
BHCIHIHUX KJIACCOB.

Kpome Toro, mpou3BOAHBIN Ki1acc MOXeET meperpyxarh (overload) Hacienyembie METO/IbI B TOM
cirydae, Korja ux pabora B 0a30BOM Ki1acce HE MOIXOAUT NOTOMKY. Vcronb30BaHue eperpy3Ku
B OOII Bcsiuecku moourpsieTcs, XOTs B MPSIMOM MOHUMAaHUH 3HAYEHUS] 3TOTO CIIOBA MEPErpy30K
00b19YHO M30eraroT. ['OBOPAT, YTO METOJ MEpEerpyx eH, €Ciau OH acCOIMUpyeTcs ¢ Oojee yem
OJIHOI oHOMMEeHHOM (pyHKIMelH. OOpaTUTe BHUMAaHKUE, YTO MEXAHU3M BBI30BOB MEPErpyKEHHBIX
METO/JIOB B HEpPApXUH KJIACCOB TOJHOCTHIO OTIMYACTCS OT BBI30BOB MEPEONPEICTICHHBIX
¢byuknuii. Ileperpy3ska u mepeompeneneHue - OTO  pa3Hble NOHATUA. BuptyanbHbie
METO/IbI UCTIONIB3YIOTCS TS TIEpeorpeiesienns GyHKIMM 0a30BOro Kiacca.

UT0o0Bl IPUMEHUTH KOHIIETILIHMIO HACJIEIOBaHUs, K MPUMEPY, C YacaMu, MOJIOXKHUM, YTO CIEAys
NPUHIUITY HacienoBanus, pupma "Casio" pemmia BbITYCTUTh HOBYIO MOJEIb, JOMOJHUTEIHHO
CIOCOOHYIO, CKa)KeM, NMPOU3HOCUTH BpPEMsI IIPU JABOMHOM Ha)KaTUM JII0OOH M3 CYHIECTBYIOIIHMX
KHOMOK. BMecTo TOr0, 4T00BI MPOEKTUPOBATH 3aHOBO MOJEh FOBOPAIIMX YacoB (HOBBIH Kiacc,
B TepmuHosiorun OOII), uHXeHepsl HAUYHYT C €€ MPOTOTHUIA (MPOU3BEAYT HOBOIO MOTOMKA
6a3oBoro kiacca, B TepmuHoiorun OOII). IIpou3BoaHbIi 00BEKT yHaAcieqyeT Bce aTpuOyThl U
¢GyHKIIMOHAIbHOCTh poautens. [Ipou3HOCHMBbIE CHHTE3MPOBAHHBIM T'OJIOCOM LHM(PHI CTAHYT
HOBBIMHM 4IEHAMH JAaHHBIX TIOTOMKA, a OOBEKTHBIE METO/Abl KHOIMOK JIOJDKHBI OBITh
NeperpyKeHbl, 4TOObl peaan30BaTh UX JOMOJHUTEIbHYIO (YHKIIMOHAJIbHOCTh. Peakuuell Ha
COOBITHE TBOMHOTO Ha)KaTHsI KHOIKM CTAHET HOBBIM METO, KOTOPBII peann3yeT Mpou3HeCeHHe
MOCIIeA0BATENbHOCTH IHU(P (HOBBIX YWICHOB JIaHHBIX), COOTBETCTBYIONIEH TEKYIIEMY BPEMEHHU.
Bce BblleckazaHHOE B ITOJIHOM MEpE OTHOCUTCS K IPOTPAMMHOM pealn3alii FOBOPSLINX YacoB.

3.7 CTpykTypa XpaHeHUsl CHCTEMbI OIPAHUYEHH I
TpagunuoHHble (aiiioBble CHCTEMBI, pealu30BaHHbIe B paMKax pa3inuHbix OC, UMeroT
psA  OrpaHMYEHUM, pACCMOTPEHHBIX HWXKE U MPEMATCTBYIOIIUX HX [IUPOKOMY
HCIIOJIb30BAHUIO JUIs pellieHus: THPOPMAIIMOHHBIX 3a]1a4.
OTH OrpaHUuEHUs CIIEAYIOIINE:
- Pa3nenenye u n3oagmns JaHHBIX.
- lybnupoBaHMe JaHHBIX.
- 3aBUCUMOCTB OT ITPOTPAMM U JAHHBIX.
- HecoBmecTumocTtsb (hopmaToB ¢aiinos.
- OUKCUPOBAHHBIE 3aIIPOCHI M OBICTPOE YBEINYEHUE KOJIMUECTBA TPUIIOKCHHH.



Paznenenue w w3omsus JaHHBIX. J[aHHBIE W30MMpPOBaHBI B OTAETBHBIX (haiimax, 4To
TpeOyeT  3HAUMTENbHBIX  TpydO3aTpaT  MpH  M3BJICUEHUU  COOTBETCTBYIOLIECH
MOCTABJICHHBIM YCJIOBHSIM BBIOOPKM HH(OPMAIMH, YaCTO - BBINOJHECHUS CHHXPOHHOM
00pabOTKH HECKOIBKUX (halIOB.
Jyb6nupoBanue naHHBIX. M3-32 JeneHTpanu30BaHHON paboTel ¢ uHpoOpManueid B
daitnoBpIX cucreMax (HaKTHUYECKU BBIMOJHAETCS OECKOHTPOJIbHOE yOJIMpOBaHUE
JTAHHBIX, YTO, BO MEPBBIX, SBJISACTCS MPUIMHON HEIKOHOMHOIO PACXOJIOBAaHUS PECYpPCOB,
BO BTOPBIX, MOKET MIPUBECTH K HAPYIICHUIO I[EJIOCTHOCTH AAHHBIX (HAIpUMEp, CBEACHUS
0 COTpPYOHUKE OpraHu3anud, GopMUpyeMble B OTIENE KaapoB U B OYyXTaJIITEPHH MOTYT
CTaTh MPOTUBOPEUHBHIMHU). .
3aBUCHMOCTh OT JaHHBIX. B (alioBeIX cucreMax (u3nyeckass CTPYKTypa M CHOCO0
XpaHeHus1 3amuceidl (ailyloB JaHHBIX JKECTKO 3adUKCHUpPOBaHBl B KOJIE MPOTpamMm
OPWIOKEHUHA. DTO 3HAYMUT, YTO HW3MEHHTH CYHIECTBYIOINYI CTPYKTYPY ITaHHBIX
JOCTaTOYHO  cJ0XHO. JlaHHas 0COOEHHOCTh  (DAaHIOBBIX CHUCTEM  HA3BIBACTCS
3aBHCHMOCTBIO OT IIPOTrpaMM M JaHHbBIX (program-data dependence).
HecoBmectumocTs ¢opmaTtoB daitnos. [lockonbky cTpykTtypa (aiioB ompenenseTcs
KOJIOM TPHWIOXKEHUH, OHA TakKe 3aBUCUT OT S3bIKa MPOTPAMMHPOBAHHUS ITOTO
npuioxkenus. Hampumep, cTpykTypa daiina, CO3AaHHOTO NPOTpaMMON Ha SI3bIKE
COBOL, MOXeT COBEpHICHHO OTJIMYaThCS OT CTPYKTYphl (ailia, co37aBaeMoro
nporpammoii Ha a3bike C. [IpsiMas HECOBMECTUMOCTD TakKX (haiIoB 3aTpyIHSET MPOIECC
UX COBMECTHOM 00pabOTKH.
OUKCUPOBAHHBIE 3ampoChl U OBICTPOE YBEIMYEHHUE KOJIMYECTBA NpUIIOKeHUi. B
nporecce padoOThl y MOIB30BATENEH MOCTOSTHHO BO3PACTAIOT TPEOOBAaHUS K peai3aliu
HOBBIX 3aIPOCOB K JaHHBIM, XpaHsmmMmcs B ¢aitnax. [Ipu sToMm peanuszanusi 3anpocoB
OCYIIECTBIISICTCS POTPAMMHKCTOM B BHUJE MPHIIOKECHUM, YTO, COOTBETCTBEHHO, BEIET K
YBEJIMUEHUIO MX KOIWYecTBa. B mpoliecce peann3aluy 4acTO HAPYIIAIOTCS MEphI MO
oOecrieyeHnI0 0E30MacHOCTH WJIM IEJIOCTHOCTH JaHHBIX, HE TNPeAyCMaTpHBAIOTCS
CpeICTBA BOCCTAHOBJIEHHMS B Ciy4ae cO0OS ammapaTHOro WJIM MPOrPaMMHOTO
o0ecrieueHns, TOCTyM K (paidaM 4acTo OrpaHUIMBACTCS OJHUM TI0JIH30BATEIIEM.
Cucrembl ¢ 0a3aMH IaHHBIX

Bce nepeuncieHHbIE BhINIE OrpaHUYeHUS (PAHIIOBBIX CUCTEM SIBIISIFOTCS CJICJICTBUEM JIBYX
(baxTOpoB.

- OmpeneneHue JaHHBIX COACPKHUTCS BHYTPH TPHIOKCHHWA, a HE XPaHUTCS

OTJIEIbHO U HE3aBUCUMO OT HUX.

- TloMrMoO TPHWIIOKEHUH HE MPETYCMOTPEHO HHUKAKUX JPYTrUX HHCTPYMEHTOB

JOCTYTIA K IaHHBIM M UX 00pabOTKH.
Hnst mobiieHus: 3¢pHEKTUBHOCTH pabOThl OBLIT pa3paboTaH IMOJXOJ], OCHOBAaHHBIN Ha
ucrnonp3oBaHuu 0a3 nmaHHbIX (database) u cuctem ympaBieHus: 06a3amMu JaHHBIX, WIH
CYB]l (Database Management System - DBMS). B stom pazmene mpeacTaBieHO
JO0CTaTOYHO (OpManbHOE OIpeAeNieHHe JTHX TEPMHUHOB, a TaKXKe pPacCMOTPEHBI
KoMIOHEHTHI cpeabl CYB/I.
ba3a npaHHBIX - Ha0Op COBMECTHO HCHOJB3YEMBIX JIOTHYECKH CBS3aHHBIX JIaHHBIX,
COIPOBOKIACMBIN ONKMCAHUEM 3TUX JAHHBIX, NMPEIHA3HAYCHHBIA JUIS YIOBICTBOPCHHUS
WH(GOPMAIIMOHHBIX MMOTPEOHOCTEH TPYII MOJIB30BaTECH.
Paccmotpum 310 ompenenenue Oosee BHUMaTenbHO. ba3za JaHHBIX - 3TO COBOKYIMHOCTh
JTAHHBIX, KOTOPbIE OJHOKPATHO OMPEACISIOTCS, a 3aTeM HCIOJb3YIOTCS OJHOBPEMEHHO
MHOTHMH TI0JIb30BaTeIsIMA. BMecTo pa3po3HEeHHBIX (DaliIoB ¢ M30BITOYHBIMU JAHHBIMH,
41O TpucyIe (HaiIoBeIM CUCTEMAaM, 3/1eCh BCe JaHHBIE COOpPaHbl BMECTE C MHHIUMAILHOM
noneit u3opitounocTy. [Ipu 3TOM 6a3a JaHHBIX XPAaHUT HE TOJIBKO paboyue TaHHbIE, HO U
ux onucanms. I[lo oToil mnpuumHe ©O6a3y JaHHBIX €Il HA3BIBAIOT HA0OpPOM
WHTETPUPOBAHHBIX 3allMCell C camMOOMHcaHWeM. B COBOKYMHOCTH, ONMHCaHUE AaHHBIX
Ha3bIBACTCSl CHUCTEMHBIM KaTayloroMm (system catalog), wnm cioBapem aaHHBIX (data



dictionary), a camu 3JIEMEHTBI ONMCaHKsI NPUHITO Ha3bIBaTh MeTaJdaHHbIME (meta-data),
T.e. "ma”HHpIMH O AaHHBIX". IMEHHO HalIWMyWe CaMOOIIMCAaHWs NAHHBIX B 0a3e ITaHHBIX
oOecrieunBaeT B HEll HE3aBUCHMMOCTh MEXKJY NpOorpaMMaMH M JaHHBIMH (program-data
independence). CTpykTypa JaHHBIX MPHU 3TOM OT/EJI€HA OT IMPUJIOKEHUN U XPaHUTCS B
0aze maHHbIX. [lo0GaBiieHHEe HOBBIX CTPYKTYpP JAHHBIX WM U3MEHEHHE CYHIECTBYIOIIUX
HUKAaK HE BIIMSET HA MPUIIOKEHUS, IIPU YCIOBUH, YTO OHU HE 3aBUCAT HEMOCPEICTBEHHO
OT U3MEHSIEMbIX KOMIIOHEHTOB.

U, nakonen, cieayeT oOBSCHUTH MOCIEAHUN TEPMUH U3 OmpeeneHust 0a3bl JaHHBIX, a
UMEHHO TIOHATHE "Jormuecku cBsizaHHbIA". [lpum aHanmm3e wWHGPOPMALMOHHBIX
NoTpeOHOCTEl TONB30BaTENIel CleAyeT BBIICIUTh CYHIHOCTH, aTpuOyThHl U CBS3H.
CymHocThIO (entity) Ha3bIBa€TCS OTACIBHBIA TUI OOBEKTA (YESIOBEK, U3JICITHE, MOHITHE
WIH COOBITHE), KOTOPBIH HYXHO NPEACTaBUTh B 0a3e MaHHBIX. ATpuOytoMm (attribute)
Ha3bIBACTCSI CBOMCTBO, KOTOPOE OINUCHIBAET HEKOTOPYIO XapaKTEPUCTUKY ONMCHIBAEMOTO
o0bekTa; cBsa3b (relationship) - 3To0 TO, 4TO OOBEOUHSET HECKOIBKO CYIIHOCTEH.
[Tono6Hast BJI mpexacraBiseT CYIIHOCTH, aTpuUOyThI M JIOTUYECKHE CBSI3H MEXIY
oObexkTaMu. MHaue roBops, 6a3a TaHHBIX COJIEPKUT JIOTUYECKU CBA3AHHbIC TaHHBIC.
CYB/ - 510 nporpaMMHOe 00ecIriedeHHe, ¢ MOMOILBI0 KOTOPOIO MOJIb30BaTENN MOTYT
OTIpeIeNATh, CO3/1aBaTh M MOJAJIEPKUBATh 0a3y AaHHBIX, a TaK)KE OCYIIECTBISATh K HEM
KoHTposipyemblid foctyn. CYBJl B3auMOJeHCTBYET C MPUKIAJAHBIMUA IpOorpaMmMaMu
MOJIb30BaTeNs ¥ 023011 JaHHBIX U 00JIaJaeT NPUBEACHHBIMU HIKE BO3MOXKHOCTSIMHU:

o Ilo3Bomser onpenenats 6a3y HaHHBIX, YTO OOBIYHO OCYIIECTBIISAETCS C TOMOIIBIO
s3pika onpenenenus naHHbx (DDL - Data Definition Language). SI3sik DDL
IPEJOCTAaBIIAET IOJb30BATENIAIM CpPEJCTBA YKa3aHUS THUIA JAHHBIX M HX
CTPYKTYpBI, a TaKKe CpeIACTBAa 3aJaHHs OTPaHWYCHHU s HWH(POpMAIUH,
XpaHUMOH B 0a3e TaHHBIX.

o [lo3BonsieT BCTaBNIATh, OOHOBIATH, YAQIATh U WU3BJICKATh HHGOPMAINIO U3 Oa3bl
JAHHBIX, YTO OOBIYHO OCYIECTBIISICTCS C IOMOLIBIO A3bIKA YIIPABIEHHS JaHHBIMU
(DML - Data Manipulation Language). Hanuuwe 1eHTpaIn30BaHHOTO
XpaHWINIIA BCEX JAHHBIX M MX ONHCAHWH MO3BOJSET MCIOJIb30BaTh s13bIk DML
KaK OoOIIMH MHCTPYMEHT OpraHU3allMd 3alpocoB, KOTOPBIM WHOTJA Ha3bIBAIOT
A3BIKOM 3ampocoB (query language). Hanuuume s3bIka 3ampocoB IO3BOJISET
YCTPaHUTh TpHCyIIue (aWIoBBIM CHCTEMaM OTPAHWYEHHUS, TPH KOTOPBIX
HOJIb30BATENSIM HPUXOAUTCS UMETh JEJ0 TOJBKO C (PMKCHPOBAHHBIM HaOOpOM
3aMpoCcoOB WK MOCTOSIHHO BO3PACTAIOIIMM KOJIMYECTBOM IporpaMM. CylecTByer
IBe  pasHOBUAHOCTH s3blkoB DML - mpouenypusie (procedural) wu
HenpoueaypHbsle (non-procedural) si3bIKM, KOTOpbIE OTJIMYAKOTCS MEXIY COOOM
croco0oM u3BlIeYeHUs JaHHBIX. OCHOBHOE OTIMYUE MEXAY HUMHU 3aKJII0YaeTcs B
TOM, YTO TPOLEAYpPHBIE S3BIKM OOBIYHO 00pabarbiBaloT MH(pOpManuio B 0aze
JAHHBIX TOCJIEI0BATENbHO, 3aMUCh 3a 3alMChIO, a HENPOLEIypHbIE ONEPUPYIOT
cpasy uenbiMu Habopamu 3amnuceil. [1o3ToMy ¢ TOMOIIBIO MPOIEAYPHBIX S3BIKOB
DML 00bIuHO yKa3bIBaeTCs, KaK MOXHO TOJYYUTh JKeJIaeMblil pe3ysbTat, Toraa
KaKk HenpoueaypHele s3blki DML wncnone3yroTcss Uit ONMCaHWS TOTO, 4YTO
cieayer mnonyuuTs. Hambonee pacnpocTpaHEHHBIM THIIOM HENPOLETYPHOTO
A3blKa SBJSIETCSl  SI3bIK  CTPYKTYPUPOBAHHBIX 3ampocoB (Structured Query
Language - SQL), koTopblif B HacTosIIee BpeMs OMpeNeseTcs ClenualbHbIM
CTaHJapTOM M (AKTHUUECKH SBISETCS O0O0S3aTENIbHBIM SI3BIKOM JJIs  JIFOOBIX
pensaunonHbix CYB/I.

o IlpenocraBisieT KOHTPOIUPYEMBI JOCTyN K 0a3e JaHHBIX C MOMOUIBIO: CHCTEMBI
oOecrieyeHuss  0€30MACHOCTH, TNPEAOTBPALIAIONICH  HECAHKIMOHUPOBAHHBIIN
JOCTYNl K 0a3e JaHHBIX CO CTOPOHBI IIOJIB30BATENCH; CHCTEMBI MOAJCPKKU
[EJIOCTHOCTH ~ JAaHHBIX, O0O0ECHEUMBAIONIe HEMPOTUBOPEYMBOE COCTOSIHUE



XpaHUMBIX JTaHHBIX; CUCTEMBI YIIPABJICHUS MapauIeIbHON paboTON MPHIIOKEHHH,
KOHTPOJIMPYIOLIEH MPOLECChl UX COBMECTHOI'O AOCTyIa K 0a3e JaHHBIX; CUCTEMBI
BOCCTaHOBJICHHUS, TO3BOJIAIONICH BOCCTaHOBHUTH 0a3y JAaHHBIX JI0 MPEIBITYIIETO
HENPOTUBOPEYUBOIO COCTOSHUS, HAPYIIEHHOTO B pe3yibTaTe cOOs amnmapaTHoro
WIA IpOrpaMMHOIO OOECIEeYEeHHUs; JOCTYIMHOrO II0JIb30BaTelsIM KaTalora,
COJIepKAIEro ONKMCaHUue XPAHUMOMN B 0a3e JaHHBIX MH(OpMaIUH.

ITpu aTom CYB/] conepxat B cebe MEXaHU3M CO3JIaHUsI PECTaBICHUH (View), KOTOPBIN
MO3BOJISIET JIIOOOMY TOJIB30BATEII0 UMETh CBOM COOCTBEHHBIM B3I HA 0a3y NaHHBIX.
S3pik DDL BrIIIO4aeT cpeactBa ompeAesieHUus NPEeACTaBICHHM, KaXJA0€ U3 KOTOPBIX
SIBIIIETCS. HEKOTOPBIM TIOJMHOKECTBOM 0a3bl JaHHBIX. Kpome Toro, mpeacraBieHUs
00ecneynBaroT:

e JIONOJHUTENbHBIN ypOBEHb O€30MACHOCTH 3a CUET BO3MOXKHOCTH HCKJIFOUEHHS
JIAHHBIX, KOTOPBIE HE JOJDKHBI BHJIETh HEKOTOpBIEC IOJb30Barenu. Hampumep,
MOKHO CO3/1aTb HEKOTOpPOE IMPEACTABICHUE, KOTOPOE IMO3BOJIUT PYKOBOIMTEIIO
OpraHM3ali U COTPYAHUKAM PAacU€THOTO CEKTOpa OyXrajaTepuu NpocMaTpuBaTh
BCE JaHHBIE O MEpCOHaJe, BKIIOYas CBeACHUs 00 ux 3apmuiate. B To ke Bpems
JUIsl OpTaHM3alUy JOCTYNAa K JAHHBIM JAPYTHUX I10JIb30BATENIEd MOYKHO CO31aTh
elle OJHO IMpeJCTaBlIeHHe, M3 KOTOPOro BCE CBEJIEHHMs O 3apmjiate OyayT
HCKJIFOYCHBI.

o Hacrpoiiky BHemHero untepdeiica 6a3bl JaHHBIX.

o Coxpanenue BHemHero uHTepdeiica bJ] HenmpoTHBOpPEYHBBHIM U HEHM3MEHHBIM
Jlake MpU BHECEHUM M3MEHEHUH B €€ CTPYKTYpY - Hampumep, Ipu 100aBIeHUU
WIA yJAJIeHUW TI0JIeH, W3MEHEHWH CBs3eld, pa3OueHmm (aiioB, ux
peopraHM3alMd WIM IeperuMeHoBaHUM. TakuM oOpa3oM, THpeacTaBiIeHUE
o0OecrieunBaeT MOJIHYI0 HE3aBUCUMOCTb IPOTPaMM OT pPEaIbHOM CTPYKTYpbI
JTAHHBIX, YTO MO3BOJISIET YCTPAHUTh BaKHEHIINI HEAOCTATOK (ailyIOBBIX CHCTEM.

[Ipu sTOM HEOOXOIMMO HMETh B BHIY, 4YTO pealbHbIH 00BEM (PYHKIIMOHAIbHBIX
BO3MOXKHOCTEM, mpennaraeMblx B pasnuuHblx CYDBJ[, ormnmuaercs oT mpoaykra K
nponaykry. Hampumep, B CVYB/] 11 nepcoHanbHOrO KOMIBIOTEPA MOXKET HE
NONJEPKUBATECA MApAJUIEIbHBI COBMECTHBIM JOCTYI, a YIPABIECHHUE PEKUMOM
0€30MacHOCTH, TMOJJEP)KAHUEM LIE€JOCTHOCTH JIaHHBIX W BOCCTaHOBJIECHHEM OyaAeT
IPUCYTCTBOBATH TOJBKO B OYEHb OIPAaHWYEHHON cTeneHH. OJHAKO COBPEMEHHBIE
MHOT'OIIOJIL30BaTEILCKUE CYB/] npeararoT BCE MEPEYNCIICHHbBIC BBIIIIE
(GyHKLIMOHAJIbHBIE BO3MOXKHOCTH M MHOroe jpyroe. [Iporpammuoe obecneuenne CYB/]
MOCTOSIHHO COBEPIICHCTBYETCSI W pacIIUpsieTCsl, 4TOObl YAOBIETBOPATH PaCTYLIUM
TpeGoBaHuUAM mosb30BaTeneil. Hanpumep, B HEKOTOPBIX MPHIIOKEHUSIX Terepb TpeOyeTcs
XPaHUTb TpauKy, BUIEO, 3BYK U T.1.

bank naHHBIX - yHHBepcalbHble 0a3bl JAHHBIX, NMPEIHA3HAYEHHBIE IS OOCITY>KUBAHUS
MIPUKIIAJHBIX IPOrpamMm, BMecTe ¢ cooTBeTcTByrommMu CYB/I.
NHpopMallMOHHO-TIONCKOBasE ~ CHUCT€Ma -  YacTHbIM  cioydaii  OaHKa  JaHHBIX,
MpeHa3HAYEHHBIN I XpaHEHHUs, TIOUCKa U BbIBOJIa Ha ycTpoiicTBa DBM HeoOxoaumon
UHpOpMaLIUH.

Kommnonentsl cpeast CYBJl. B o6mem ciydsae B cpene CYB/] MOXHO BbLIETUTH
CJIEAYIOIIME TATh OCHOBHBIX KOMIIOHEHTOB: amIapaTtHoe oOecrneyeHHue, MporpaMMHOe
oOecrnievyeHue, JaHHble, MPOLEAYPhl U MOIb30BATEIH.

Amnmnapataoe obecnieuenue. s pa6otsl CYB/l u npuiioskeHnit He00X0AUMO HEKOTOpOe
anmnapatHoe obecniedeHne. OHO MOXKET BappUpOBAaThCA B OUEHb HMIMPOKUX Ipeaenax - OT
€IMHCTBEHHOTO MEPCOHAIBHOTO KOMIBbIOTEpa HMJIM OJHOro  MeWH(peiiMa 10
nHpopManmoHHO-BeuUCTUTENbHONU ceTh. [Ipu stom omun CYB]] mpemHazHaueHbl ajis



paboOTBl TOJNBKO C KOHKPETHBIMH THIAMH OIEPAIIMOHHBIX CHUCTEM WM O0OPYIOBAHWS,
JIpyrue MOryt paboTaTh ¢ HIMPOKHUM KPYroM ammapaTHOTO OO0ecreueHus: U pa3IudHbIMU
ONEPALIMOHHBIMU CUCTEMAMH.

[IporpamMmmHoe oOecrnieueHre. ITOT KOMIIOHEHT OXBaThIBaeT MPOrpaMMHOE oOecrieueHue
camoit CYB/] u npukiIaHbIX IPOrpaMM, BMECTE C ONEPAlMOHHON CUCTEMOM, BKIIIOYAs U
cereBoe mnporpamMmHoe obecrneuenue, ecium CYDBJ| ucmonsdyercs B cetu. OOBIYHO
MPWIOKEHUSI CO3/Ial0TCS Ha S3bIKax TpeThero mnokoieHusi, takux kak C, COBOL,
Fortran, Ada unu Pascal, mwnu Ha s3bpIKax 4YETBEPTOro IMOKOJCHHS, Takux Kak SQL,
OMEPATOPBI KOTOPBIX BHEAPSIOTCS B MPOrPaMMbl Ha SI3bIKaX TPEThero nokojeHus. Kpome
toro, CYB]] mMoxkeT uMeTb CBOM COOCTBEHHbIE MHCTPYMEHTBHI YETBEPTOIO IMOKOJICHUS,
npelHa3HaYeHHbIE Ui OBICTPOM pa3pabOTKU MPUIOKEHHH C HCIOJIH30BAHUEM
BCTPOEHHBIX HEMPOLEAYPHBIX S3BIKOB 3alPOCOB, T'€HEPAaTOPOB OTYETOB, (hopm,
rpaduueckux n300paskeHUN.

Jannsle. BepositHo, cambiM BakHBIM KommoHeHToM cpenasl CYBJ (¢ Touku 3peHus
KOHEUHBIX TOJb30BaTeNiel) SBISIIOTCA JaHHBIC, WrPAIONIUE POJb MOCTa MEXKIY
KOMIIBIOTEPOM M 4eJIOBEKOM. basza MaHHBIX COAEpKUT Kak pabouue JaHHbIE, TaK U METa-
JIAaHHBIE, CTPYKTYpa 0a3bl JaHHBIX HA3bIBACTCS CXEMOM.

B cucteMHOM KaTajiore coaepkarcs CIeayrolue CBEACHUS:

e HWMEHA, TUIIBI U Pa3Mephl JIEMEHTOB JaHHBIX;

e IIMCHA CBS3CH;

e OrpaHUYCHHS IEJIOCTHOCTH JAHHBIX;

e WMEHA 3apEeTUCTPUPOBAHHBIX IOJIH30BATEICH, KOTOPHIM  IPEAOCTABIICHbI
HEKOTOpBIE MIpaBa JOCTyIa K JaHHBIM;

e  HCIOJIb3yeMbl€ HHICKCHI U CTPYKTYPHI XpaHEHUs - HAIpUMEpP, HTHBEPTHUPOBAHHbBIC
daitnbl.

Hpoueaypsl.K mnponeaypam OTHOCATCS MHCTPYKLMH W TpaBuja, KOTOPBIE IOKHBI
YYUTHIBATHCS TIPU MPOSKTUPOBAHUN U UCIOJIL30BaHUM 0a3bl naHHbIX. [lonb3oBarensM u
oOciyXHUBarOlleMy  MepcoHany  0a3bl  JaHHBIX  HEOOXOAMMO  MPEIOCTABHUTH
JOKYMEHTAIMIO, COJEpXKalllyl0 MOApOOHOE ONHMCAHWE TPOLENyp HCIONb30BaHUS U
CONPOBOXKACHUS JAHHOW CHUCTEMBI, BKJIOUas WHCTPYKIUU O MPABUJIAX BBINOIHEHUS
nevicteuit o padote ¢ CYB][ u B/l (peructpamus B CYB/I, 3anyck u ocranoB CYB/I,
co3manue pe3epBHbIX konui B/ u T.1m.).
IMoan3oBaresn. [locnennum komnoHeHtoM cpeasl CYBJ] sBnsioTcs MOJIb30BAaTENN
CHCTEMBI. DTOT KOMIIOHEHT MOAPOoOHO o0cyx1aeTcs B pazzaene 5.1.3.
[TpenBapuTenbHble 3aMe4aHus 10 pa3padoTke 0a3bl JaHHBIX .J]0 cHX MOp MO YMOJIYaHHUIO
MpeJoJiarajgioch, YTo JJaHHbIe B 0a3e 0071a/1al0T HEKOTOPOW CTPYKTYPOM, onpeaensieMon
BO BpeMms ee mpoekTtupoBaHusa. OIHAKO caM MpOIecC MPOSKTUPOBaHUs 0aszbl JaHHBIX
OKa3bIBAETCS, KAaK MPABUIIO, YPE3BBIYANHO CIOXKHBIM. s ycmemHoW peanu3anuu
CUCTEMBl Ha OCHOBE 0a3bl JaHHBIX HEOOXOAMMO MOAYMaTh MPEXKIE BCETO O JAaHHBIX H
JIUTITH TTIOTOM O TIPUIIOKCHHSX.
K coxaneHuto, CymecTByrOIIMe METOJOJOTMH NMPOEKTUPOBAaHUS 0a3 JAaHHBIX MOKa HE
MOJIYYMJIM UIMPOKOTO pachpocTpaHeHusi. IMEHHO 3TO 00CTOSITENbCTBO YACTO SIBISETCS
OCHOBHOH TNPUYMHON Heyaauy Npu pa3paboTke HHPOPMAIMOHHBIX cucTeM. M3-3a
OTCYTCTBHUSI CTPYKTYPUPOBAHHBIX TMOJXOJAOB K MPOEKTUPOBaHMIO 0a3 JaHHBIX
HEOOXOAuMBbIE  JUIsI  TPOBENEHUS  pa3padOTKM BpeMs U pecypcbl  OOBIYHO
HEJIOOLIEHUBAIOTCSA, a CO3/IaHHBIC 0a3bl JaHHBIX YacTO HeI(PPEKTUBHBI UM HE OTBEYAIOT
TpeOOBaHUSM TPUKIATHBIX TpuioxkeHu. [IpemocTtaBisemas TOKyMEHTalUs YacTo
OBIBaCT HEIOCTATOYHA, YTO YPE3BBIYANHO 3aTPYIHSICT COMPOBOXKACHUE co3aanHoM b/I.
Pacnpenesienue o0s13aHHOCTEl B cucTeMax ¢ 0a3aMu JaHHBIX



B »TOM paznene Mbl pacCMOTPUM YIIOMSIHYTBIN BbIIIE NAThIA KOMIIOHEHT cpeasl CYB/] -
ee nousb3oBarencil. Cpean HHUX MOXKHO BBIACIUTh TPU PA3NIMYHBIE TPYIIIBL
aJIMUHUCTPATOPHI JAHHBIX W 0a3 JaHHBIX, MPUKIATHBIE MPOTPAMMHUCTBI U KOHEUHBIE
I10JIb30BATEIH.

AJIMMHHCTPATOPHI JAHHBIX M AJAMMHUCTPATOPBI 0a3 NaHHBIX. OOBIYHO YIpaBiIECHUE
JAHHBIMU IIPEyCMAaTPUBAET yIpaBjeHUEe U KOHTPoib 3a CYBJl 1 NOMEIEHHbIMU B HEE
JaHHBIMH. AnMuHHCTpaTop naHHbiX, win AJ] (Data Administrator - DA), orBeuaer 3a
yIpaBJIeHUE JAaHHBIMH, BKJIIOYas IUIaHUpOBaHWE Oa3bl JAaHHBIX, pa3pabOTKy H
CONPOBOXKACHUE CTAHAAPTOB, MPAaBUJ HCIIOJB30BAaHMS JaHHBIX, a TaKXke 3a
KOHIIENITyalbHOE U JIOTHYECKOE MPOEKTHPOBAaHUE 0a3bl JaHHBIX.

[Tpu 3TOM KOHLENTyaJbHOE MPOEKTUPOBAaHUE 0a3bl JTAHHBIX BBIIOJIHAETCS HE3aBUCHUMO
OT TaKUX JETaJel ee BOIUIONICHUSA, KaKk KOHKpeTHas 1eneBas CYBJl, nmpunoxeHus,
S3BIKM  TIPOTPAMMHUPOBAHUS WMIM JIIOOBIE JApyrue (DU3HYeCKHe XapaKTEePUCTHKH.
Jlornueckoe jx€ INPOEKTUPOBAHHE MPOBOJUTCA C YYETOM OCOOEHHOCTEH BBIOpaHHOI
MOJIEM  JaHHBIX:  PEJIALIMOHHOW, CETEBOHM, HEpapXUuecKol UM  OOBEKTHO-
OpUEHTUPOBaHHOW. AJl KOHCYIBTHPYET U JAae€T CBOM PEKOMEHJALUUU PYKOBOICTBY
BBICIIETO 3BEHA, KOHTPOJHMPYS COOTBETCTBHE OOILIETO HAIPABICHHS Pa3BUTHS Oa3bl
JIaHHBIX YCTAHOBJIEHHBIM KOPIIOPATUBHBIM LIEJISIM.

AnmunucTpaTtop 6a3sl nanabiX, uian AbJ[ (Database Administrator - DBA), orBeuaer 3a
¢du3nueckyro peanuzanuio 0a3bl JaHHBIX, BKJIOYas (U3MUYECKOE HPOEKTHPOBAHUE U
BOIUIOLICHUE MPOEKTa, 3a obOecreueHre Oe30MacHOCTH M IEJIOCTHOCTH JaHHBIX, 32
COIIPOBO’KJICHUE ONEPALMIOHHONW CHUCTEMbI, a TakXe 3a 00ecledyeHHe MaKCUMaJbHOU
npou3BoaUTENbHOCTU TipmiioxeHui. [lo cpaBuenuto ¢ AJl, o6s3anHoctTn ABJl HOCST
Oosiee TEXHUYECKHH XapaKTep, OH JOJKEH ObITh NPO(PEeCCHOHATIbHBIM CHELUAINCTOM B
o0acti HHQOPMAITMOHHBIX TEXHOJIOTHIA.

Ipukaagusie nporpammuctel. Cpasy mnocie co3gaHus 0a3bl  JIaHHBIX — CIIEAYyeT
OPUCTYNUTh K  pa3paboTKe MPUIOKEHUHM, MPEIOCTaBISIOMIUX  IOJIb30BaTENIAM
HEo0X0/iuMble UM (PYHKIIMOHAIbHBIE BO3MOKHOCTH. VIMEHHO 3Ty paboTy M BBIIOJIHSIOT
NPUKIaJHBIe MporpaMMHCTbl. OOBIYHO TPUKIAJHBIE MPOrPaMMUCTBI pabOTalOT Ha
OCHOBe crielu(pUKaIMi, CO3/1aHHBIX CUCTEMHBIMH aHaIUTHKaMu. Kak mpaBuio, kaxnaas
mporpamMma COJICpXKHUT HEKOoTopble orepaTtopsl, TpeOyromme ot CYBJl BwimomHeHUs
OTIpe/IeIeHHBIX AEUCTBUM ¢ 0a30i1 JaHHBIX - HAIIPUMEp, TAKUX KaK U3BJICUEHUE, BCTABKA,
OOHOBJIEHHE WIM ynajieHue JaHHbIX. Kak yke ynmoMuHaiaoch B HpeblayLIeM pasjere,
3T MpOrpamMMbl MOTYT CO3[aBaThCi HAa Ppa3JIMYHBIX S3bIKAX IPOTrPaAMMHUPOBAHUS
TPETHETO UM YETBEPTOI'O OKOJICHUSI.

IMoab3oBaTean. [lonp30oBaTenn  ABASAIOTCS  KJIMEHTaMH  0a3bl  JaHHBIX - OHa
IPOEKTUPYETCS, CO3AAeTCsl M MOAJEPKUBAETCA JUIsl TOTO, 4YTOOBI OOCITYXHBaTh HX
uHpopMannoHHble noTpeOHocTU. Ilonp3oBarenelt MOKHO —KJIacCH(PHUIMPOBATH IO
croco0y MCTOJIb30BaHUS UMU CHCTEMBI.

o Koneunsie monp3oBaTenu 00bMHO OOpamarTcs K b/ ¢ moMompio creruaibHbIX
IPWIOKEHUH, TO3BOJAIOIIMX B  MAaKCUMaJbHOM  CTENEHU  YNPOCTUTH
BBITMOJIHSEMbIE UMU omepanuu. Takue Mmojb30BaTe MHUIMUPYIOT BBIMOJIHEHHE
onepauuii 0a3bl JaHHBIX, BBOJS MPOCTEHIINE KOMaHbl UM BHIOMpAas KOMaHJIbI
MEHIO.

e OnbITHBIE TIOJB30BATENM JUIS BBINOJHEHUS TpeOyeMbIX oOIepaluid MOryT
WCITOJIB30BaTh TAKOW SI3BIK 3aIPOCOB BBICOKOrO YpoBH:, Kak SQL. A HekoTopsle
OTIBITHBIE MOJB30BATEIM MOTYT JaXe CO3/1aBaTh COOCTBEHHbBIE IPHUKIIAIHbIC
IPOrPaMMBI.



3.8 Ucnoab3oBanue Kjaacca «/ImHaMU4ecKnil CIMCOK)

Jns Havana, BCIOMHUM (MJIH BIIEPBBIE Y3HAEM)), YTO AMHAMUYECKUI CIHCOK MPECTABIISCT U3
ce0sl HEKOTOPOE KOJIMYECTBO KOMIIOHEHTOB (y3JI0B), COAEPKAIIUX HEMOCPEICTBEHHO
UH(POPMALIMOHHYIO YacThb (YUCII0, CTPOKA MITH 00JIee CII0KHBIE TUIIBI IAHHBIX ), @ TAKXKE CCBUIKY
Ha CJIeYIOIUIl KOMIOHEHT (BO3MOKHO, UTO Y3€Jl COJCPKHUT 2 CCHUIKH: Ha CICAYIOIMINNA U Ha
IpEIbIAYILNI, B TAKOM CIy4ae, CIIMCOK Ha3bIBaeTcs ABYCBSA3HBIM). TakuMm oOpa3om, mojrydaeM
CIICTYIOIIYIO CTPYKTYPY, OIMCHIBAIOIIYI0 KOMIIOHEHT CIIMCKA /IS HAIlICH 3a1a4n:

struct comp {
char name[20]; // Ims nepemenHoi
char value[10]; / 3nadueHnue nepeMeHHOM
comp* next; /Ccbuika Ha CAEIYIIUNA HIEMEHT CITUCKA
h
Cam ke CIUCOK MPEJCTaBISAET U3 ce0s1 COBOKYITHOCTH €T0 y3JIOB U 33/1a€TCsI OOBIYHO OJTHOM MITH
JBYMsI CChUIKaMH, Ha MEPBbIi 3JIeMEHT U nocienauii. Hepeako, XBaTtaeT U OJJHON U3 3TUX

CCBUIOK, HO B HallleM cilydae yaoOHee Oy/eT HcIoiib30BaTh 00e. MTak, noiaydaeM CTpyKTypy,
OIMCHIBAIOLIYIO HAIll CIIUCOK:

struct dyn_list {

comp* head; // IlepBbIii 351eMeHT (TOJI0Ba) CIIMCKA

comp* tail; // [TocneqHmiA 3I€MEHT (XBOCT) CITUCKA

h

HecnoxHO MOHSTH, YTO 3HAYHUT CO3/aTh MyCTON CIUCOK. DaKTUYECKH JIeaTh HUYEro HEe HY>KHO,
pa3Be 4TO MPUCBOUTH CCHUIKE Ha MepBbIii aneMeHT ciucka (head) 3nauenne NULL. Odopmum
3TO KaK (YHKIIHIO, MapalljIeIbHO CO3/IaB €IlIe O/IHY, MPOBEPSIOIIYIO TI0 ’TOMY YCIOBHIO, ITYCT JIU
CIIHICOK.

// Co3nanue mycToro CImcKa
void constr_list(dyn_list &I)
{
I.head = NULL;
¥
// TIpoBepka crucKa Ha IyCTOTY
bool chk_empty(dyn_list I)
{
return (I.head==NULL);

¥

BunuwMm, uro Bce nmpocto. KoHeuHo, THII, OMUCHIBAIONININ CITUCOK MOKHO ObLIO 0(hOpMH Kak
KJ1acc, a (PYHKIUIO, CO3/IAIOIIYIO €T0 ClIeJaTh KOHCTPYKTOPOM JaHHOTO KJlacca, HO Sl OCTABIIIO
9TO BaM B Ka4eCTBE JIOMAIIIHETO 3aaHus . Tenepb B pyHKIMK main() onuchiBaeM MEPEMEHHYIO
tumna dyn _list u co3maeM MmycToi CMCOK. 3aTeM MePEXo UM K CIEAYIOIMeMY MTyHKTY.



dyn_list vars; // JluHaMu4ecKuii CICOK
constr_list(vars);
Omnepanuu ¢ KOMIIOHEHTaMH CITHCKa

Hy, nmepen Tem, Kak TPOBOJAUTH KAKUE-TO OMEPAIK ¢ KOMIIOHEHTaMH, KX HEOOXO0MMO JOOABUTh
B CIIUCOK, YeM MbI ceifuac u 3aitmemcs. [Ipexie Bcero, Ham He0OXOIMMO CO3/1aTh HOBBIHM
KOMITOHEHT U 3al0JIHUTh €ro UHPOPMAIIMOHHYIO YacTh. Tak kak Mbl Oy/1eM MOMEIaTh ero B
KOHEII CITUCKA, TO CChUTOYHAs YacTh y37a Oynet umetsh 3HaueHne NULL. Teneps maBaiite
noMeM, 4TO JO0JKHO MPOUCXOIUTH co cchlikaMu head u tail mpu 310it onepanuu. 3necky
paccMaTpuBaroTCs 2 ciayvasi - Hall CIIUCOK ITYCT WJIM B HEM €CTh XOTsI Obl OIMH KOMITOHEeHT. Ecnu
nycT, To ¥ head u tail 6yyT yka3pIiBaTh Ha TOJIBKO YTO CO3/JaHHBIM KOMIIOHEHT. Eciin ke y3I1bl B
CIIUCKE IPUCYTCTBYIOT, OUEBUHO, YTO CHAYAIa HY>KHO TIOCJICTHUN y3€ll CBSA3ATh C
00aBIsIEMBIM (JIJIS1 ATOTO CCHIJIOYHOM YacTH KOMITOHEHTA, Ha KOTOPBIN yKa3biBaer tail,
IPUCBOMTH aJIPEC TOTO, KOTOPBIA XOTHM JOOaBHUTH), a 3aTeM "mepenBuHyTh'" tail. Bot kak mpocto
BC€ 3TO BBINILOUT HA CH++:

// BKJItOUEeHHE B CIMCOK HOBOI'O 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(l))
I.head =c;
else
.tail->next = c;
|.tail = c;
¥

Tenepsp 3aliMeMcsi TOMCKOM KOMITOHEHTa. MckaTh OyAeT 1o UMEHU NEPEMEHHOM, 110 JKeTaHUI0
BbI MOKETE MCKATh U 10 3HaUeHUI0. B KauecTBe apryMeHToB, (YHKIIUHU MOMCKA MEPEIaeM caM
CIIMCOK M UCKOMBIH TekcT. Bo3Bpamare Hamia GyHkuus OyaeT agpec HailIeHHOTO y3J1a WK
NULL, ecnu aHudero He HaiigeHo. MckaTh HaYHEM ¢ KOMIIOHEHTA, Ha KOTOPBIN yKa3biBaeT head
U, IBUTasich BIEPE]], CPAaBHUBATH UMS TEKYIEH epeMeHHON ¢ UICKOMBIM. B ¢ yHKIIMHN noucka
MBI MOXeEM He 00siCh, IepeABUraTh CChUIKY head, Tak Kak mepeaaeM ee He 1O CChUIKE.

// TlouCKk KOMIIOHEHTA B CIIUCKE 10 UMEHU
comp* search(dyn_list I, char *n)
{

while (I.head '= NULL)

{

if (!strcmp(l.head->name,n))



return l.head;

I.head = I.head->next;

}

return |.head:;

}

A ceiluac yaiaum KOMIIOHEHT. B kauecTBe aprymeHTa, IepejaeM 10 CChUIKE CIIMCOK, a TAKXKE
CCBUIKY Ha KOMIIOHEHT, KOTOPBI coOnupaeMcs yaanuTh. B camoii ke pyHKIMU paccMaTpuBaeM 2
ciyydast. [lepBrlii cirydail mpocToil: €ciii KOMIIOHEHT SIBJISIETCS IIEPBBIM (TO €CTh HAa HETO
ykaszbiBaeT head), To JOCTaTOYHO JTHUIIB IEPEMECTUTH CCHUIKY Ha IMEPBBIN 3JIEMEHT Brepea. B
IIPOTUBHOM CJIydae, HaM MOHano00uTcs pabouast nepeMeHHasi-y3€el, KOTOPYIO Mbl OyzemM
MCIIOJIb30BAaTh AJIsl ABMXKEHUS 110 CIIUCKY. J[BUraThest OyzneM A0 TeX Mmop, MoKa CIeayoUHii 3a
TEKYIIUM y3€l1 He OyJeT TeM, KOTOpbIi Mbl cobupaemcs yaanutsk. Hy a mocie aroro,
"nepenpeiruBaeM" ynansieMblii KOMIIOHEHT, IPUCBaNBasi CCbUIOYHON 4acTU IIPEINIECTBYIOIIETO
yZAansieMOMY KOMIIOHEHTY aJpec CIEeIYIOIIEro 3a yaausieMbIM. Bee aTu ciioBa ymenaroTes
OYyKBaJIbHO B HECKOJIBKO CTPOK UCXOJHOI'O KOZA:

// 'Y najeHye KOMIIOHEHTA U3 CIIUCKA

void comp_del(dyn_list &I, comp* c)

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

[Tocneansist u camasi mpocTasi onepanus - ’TO U3MEHEeHUe 3Ha4eHUsI HH(POPMaLIMOHHON YacTu
y31a. Mensath Oyzaem mnosie value. B kauecTBe nmapameTpoB, 110 CChUIKE MepeaiuM aapec
KOMIIOHEHTA, a TaK’Ke€ HOBOE 3HaUeHHe n3MeHsemMoro nois. Hy u B oiHy CTpOUKy BCE U3MEHHM.
Bot kak mpocTo 3T0 BBITIIAIUT:

// IaMeHeHne 3HaYeHUST KOMIIOHEHTA
void comp_edit(comp &c, char* v)

{

strcpy_s(c.value, 10, v);



C onepanusiMu 3aKOHYWIIN, TETIEPh OCTAIOCh AOMUCATh IPOrpamMMmy.
Tectupyem GyHKIMH U 3aBEpIIaeM IPOrpaMMy

Hy, TyT Bce mpocTo, B IUKJIE HAM OCTAJIOCh JIUIIL OOPATUTHCS K (QYHKIUH J00aBICHUS
KOMITOHEHTA B CITUCOK. [TocJie IMKIIa, TECTUPYEM OCTajIbHbIE HallM (DYHKIIUU U BBIBOJUM BECh
ciucok B daitn. [IpuBoXy 371€ch Bech Ko GyHKIMU main()

int main()
{
char* fileName = new char[50];
char* buf_name = new char[20];
char* buf_value = new char [10];
dyn_list vars; // JlunamuuecKuii CIiucok
cout << "Enter name of file ->";
cin >> fileName;
ifstream™ inp = new ifstream(fileName);

if ('inp->good())

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

}

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;

}

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

return O;

3.9 HaciienoBaHMe Ha OCHOBe CIIMCKA KJIACCOB CTeKa U ouepeau

Crek sBrsieTcst OOIIeH CTPYKTYpOH MaHHBIX Ul NPEICTaBI€HHUsS JAAHHBIX, KOTOpPbIE JTOJIKHbI
oOpabatbIBaThCcsl B OIpeneiaeHHOM nopsake. Hampumep, xoraa (QyHKUHS BBI3BIBACT JIPYTYIO
(GyHKLMIO, KOTOpas, B CBOIO OUYE€pEe]b, BBI3BIBAET TPETHIO (DYHKIMIO, BAXKHO, YTOOBI TPEThs
(GyHKLMS BEpHYJIAch Ha BTOPYIO (DYHKIIHIO, @ HE TIEPBYIO.

OnuH n3 crnoco0OB pean3aliy TAaKOro MOpsAaKa 0OpabOTKH JAaHHBIX — 3TO OpPraHU30BaTh
CBOEro poja ouepenb BbI30BOB (yHkuMi. [locnennss noGamieHHass B cTek (QyHKIus, Oyner
3aBeplIieHa NepBOoH M HAoOOpOT, mepBas AoOaBieHHas B cTeK (yHKIuUsS OyneT 3aBeplieHa
nocienHeil. Takum oOpa3oM, cama CTPYKTypa JaHHBIX O0ECHEeuMBaeT HaJyIeXalluil MOpsIoK
BBI30BOB.

KonnentyanbHO, CTPyKTypa NaHHBIX — CTEK OYEHb MPOCTA: OHA IMO3BOJSET J00ABIATH WU
YAQIATHh AJIEMEHTHI B OmpeeraeHHoM mnopsake. Kaxapiii pa3, korga 100aBiIseTcss JIEMEHT, OH
MOTa/IaeT Ha BEPIIUHY CTEKa, €IMHCTBEHHBIN AJIEMEHT, KOTOPHII MOXKET OBITh yAalleH U3 CTeKa
— OJJIEMCHT, KOTOpI)IfI HaXOoaUuTCs Ha BepI_HI/IHe CTCKa. TaKI/IM 06p330M, CTCK, Kak HpI/IHSITO
TOBOPUTH, «IEPBBIM Mpuilen, nociegHuM yien — FILO» unu «mocnenHuM npuiies, nepBbiM
ymen — LIFO». [lepBoiii anemMeHT, 100aBICHHBIN B CTEK OyJeT y/lajaeH U3 HEro B MOCIEIHIOI0
o4epeib.

Tak B ueMm >xe neno? 3aueM HaMm HYXHbI cTekn? Kak MbI yke rOBOpWIIM, CTEKH — YAOOHBIH
croco0 opraHu3anyy BbI30BOB (PyHKIMNA. B camoM fnerne, «cTek BBI30BOB» 3TO TEPMUH, KOTOPBI
YacTO HCHOJB3YIOT Al 0003HAYeHUs CIUCKa (PYHKLUM, KOTOpbIE ceiyac J1M00 BBIMOIHIIOTCS,
1100 HAXOAATCS B PeKUME OXKHJIAHHS BO3BPAIIAeMOT0 3HAUECHUS IPYTUX (PYHKITHIA.

B HEKOTOpOM cCMBbICIE, CTEKH SBISIOTCS YacThio (YyHIAMEHTAJIBHOTO sI3bIKa MH()OPMATHKH.
Korga BBl XOTHTE peann3oBaTh O4YEpedb TUIA — «IIEPBBIA MPUIIEN, MNOCIECIHUM YIIEI», TO



MMEET CMBICI TOBOPHUTH O CTEKaX C MUCIOJIb30BaHUEM o01iei TepmuHoioruu. Kpome Toro, takue
o4ycpean y4aCTBYIOT BO MHOI'UX IpoHecCax, HA4YMHAsA OT TCOPCTUUCCKHUX KOMIIBIOTCPHBIX HAYK,
HanpumMep ¢pyHkuupush-down u MHOTOE ApyToe.

CTeKH UMEIOT HCKOTOPBIC aCCONMUPYCMBIC MCTOBI:

e Push — no6aBuTh 7€MEHT B CTEK;

e POp — ypanuth 3neMeHT U3 CTEKa;

e Peek — npocMoTpeTh 371€MEHTHI CTEKA;
e LIFO — moBenenue creka,

e FILO Equivalentto LIFO

JaBaiiTe Teneps pa3paboTaeM HporpaMmy, KoTopas OyJeT pealn30BhIBaTH paboOTy CTPYKTYPHI
naHHbIX Crek. Co3mazuM yHUBEpCAlIbHBIN CTE€K, KOTOpBIH OyAeT COOTBETCTBOBaTb METOJUKE
00001IEeHHOTO TTPOrPaMMHUPOBAHUS, TO €CTh CO3AaauM Ima0ioH kiacca Stack. Ecim BeI TI10X0
3HAKOMBI ¢ IIAabJOHaMH, TO mpouuTaiiTe crarbto: Lllabnons! QyHKIMHA, TaM MOAPOOHO OnHMCaH
MeXaHU3M paboThI ¢ mabdmonamu. Ecin ke BbI 3HAKOMBI ¢ IIa0JIOHaMHU, HO 3a0bUIH Kak paboTaTh
¢ mabJ0HaMH KJIACCOB, MPOYUTANTE CTaThIO OIIA0JI0HAX KIIACCOB.

DTOT cTeK ObLT peain30BaH C Ma0JI0HAMU, YTOOBI €ro0 MOXKHO OBLJIO MCTOJIb30BaTh MPAKTHUECKU
JUTSL TIOOBIX THIIOB JaHHBIX. [Ipuuem pasMep creka omnpenensercs TUHAMHYSCKH, BO BpeMs
BBITMIOJTHEHHS TporpaMMebl. B cTek mobaBiieHa takke nonoiaHuTenbHas GyHkuus:peek(), koTopas
MOKA3bIBAET N-# 3JIEMEHT OT BEPIIMHBI CTEKA.

[la6bmon kiacca Stack peanusoBan B oTaenbHOM *.h daiine, ma, UMEHHO peaaW30BaH, S HE
ommbcsa. Bce geno B ToM, uro u uHTepdelic mabioHa Kilacca W peanu3arus JTOKHBI
HaXOOUTHCA B OJHOM (1)a1‘/'me, HHAa4Y€ Bbl YBUAUTC CIIMCOK OIINOOK ITOXO0KEr0 COACPpIKaHUA:

omu6Oka undefined reference to «meTon mabnoHa Kaaccay

Nurepdeiic mabiona kimacca o0bsBieH ¢ 9 mo 28 crtpoku. Bce meToapl kiacca coaepikar
KOMMEHTApUU U, Ha MOU B3TJIsI/I, OMUCKHIBATh UX pabOTy OTHEIBHO HE MMeeT cMbicia. OOpaTute
BHHMaHUE Ha TO, YTO BCE€ METOjbI I1abnoHa kiacca CTek 00bsABIEHBI Kak inlinepyHKIuHU. ITO
CAENaHO JAJsi TOTO, 4TOOBI YCKOPUTH paboTy kiacca. Tak Kak BCTpOEHHBbIE (DYHKIHMU Kiacca
paboTaroT ObICTpee, UeM BHEIIHHE.

Cpasy nocne untepdeiica mabmoHa uaeT peanusanus MeTo10B kiacca Crek, crpoku 32 — 117.
B peanuszanuu MeTo/10B Kjlacca HUYEro CJIOKHOTO HET, €CIM 3HATh KaK YCTPOEH CTEK, MabIOHbI
U KJIacChl. 3aMeThTe, B KJIaCCe €CTh JIBa KOHCTPYKTOPA, MEPBBIA 00BsIBIIEH B CTpOKax 32-33, —
3TO KOHCTPYKTOP MO yMOJYaHHUIO. A BOT KOHCTPYKTOp B cTpokax 41-5, — 3TO KOHCTPYKTOp
kornupoBaHusi. OH HYXKEH JUIS TOTO, 4TOOBI CKOIMPOBATh OJHMH OOBEKT B npyroi. Meron Peek,
ctpoku 80 — 88 mpenocTaBisieT BO3MOKHOCTh NMPOCMATPUBATh 3JIEMEHTHI cTeka. Heobxoaumo
IPOCTO BBECTH HOMEp DJEMEHTa, OTCYET HJET OT BeplIMHBI cTeka. OcTalbHble (YHKLIUU
ABIIAIOTCS CIIY>)KEOHBIMH, TO €CTh IpeJHa3HAYECHbI JIJIsl UCIOJIb30BAHNS BHYTPH KJlacca, KOHEYHO
xe Kpome GpyHKInu printStack(), oHa BBIBOJ 2JIEMEHTHI CTEKa HA SKPaH.

Tenepp mocMOTpUM Ha JpaiiBep Uld HaLIero CTeKa, IOJ JpaiiBEpoM 5 MOJpa3yMeBaro
IporpaMMy B KOTOpoO# TecTupyercs paboTa kiacca. Kak Bcerga aTo main QyHKIuUs, B KOTOPOI
MbI M Oy/IeM TeCTHPOBaTh Hall 11abyioH kiacca Stack.


http://cppstudio.com/uchebniki/yazyk-programmirovaniya-s/shablony-funkcij-v-s/
http://cppstudio.com/uchebniki/yazyk-programmirovaniya-s/shablony-klassov-v-s/
http://cppstudio.com/uchebniki/yazyk-programmirovaniya-s/vstroennye-funkcii-v-c/
http://cppstudio.com/uchebniki/yazyk-programmirovaniya-s/klassy-v-s/

4. METOAUYECKHUE PEKOMEH/JALIMHA 11O
INOATI'OTOBKE K 3AHATUAM

4.1 (J1adopaTopHas padora Ne JIP-1) CocraBHbIe 4YacTH 00bEKTHOI0 MOAX0Aa

HpI/I IIOATOTOBKE K 3aHATHIO HCO6XOI[I/IMO O6paTI/ITB BHHUMAaHHME Ha CICAYIOIUE MOMCHTHI:

1 AbctparupoBanue, MHKancymsims.
2 MoayneHocts, Uepapxus.
3 Tunuzanus, [Tapannenusm, CoxpaHieMOCTb.

4.2 (J1adopaTopHas padora Ne JIP-2) OTHOLIEHHSI MeKAY 00beKTaMHu

HpI/I NOATOTOBKE K 3aHATHIO HCO6XOILI/IMO O6paTI/ITI> BHUMAHHMC HaA CJICAYIOIIMEC MOMCHTBI:

1 THUmBl OTHOIIIEHUH.
2 Cas13b (accommarus), arperaims

4.3 (JIadopaTtopHasi padora Ne JIP-3) Pa3pa6orka Visual Basic-npuiioxenuii. Co3nanue
NMPOrpaMMHOro nHTepgeiica nmojab3oBarelis

HpI/I NOATOTOBKE K 3aHATHIO HCO6XOILI/IMO O6paTI/ITI> BHUMAaHHMC HaA CJICAYIOIIMEC MOMCHTBI:

1. Visual npunoxxenue.

2 bubnunoTeka BBOIa-BBIBOJIA (TIOTOKH BBIBOJIA, BBOJIA, (POPMHUPOBAHUE B MTOTOKAX BBOJA-
BBIBO/Ia, Oybepu3ars)

4.4 (MpakTnueckoe 3ausaTue Ne I13-1) Buzyanbsnas mogesas Delphi

HpI/I INOATOTOBKE K 3aHATHIO HCO6XOILI/IMO O6paTI/ITB BHUMAHHMEC HaA CICAYIONIME MOMCHTBI:

1. IIponienypHO€E MpOrpaMMHUpOBaHUE
2. OOBEKTHO-OPUEHTUPOBAHHOE NTPOrPaMMHUPOBAHHE
3. KoMnnoHeHTHast MOJieNb, HACIEICTBEHHOCTD

4.5 (IMpakTuyeckoe 3ausaTue Ne [13-2) OcHoBsl si3bika nporpammupoBanusi Delphi
ITpu moATOTOBKE K 3aHATHIO HEOOXOMMO 0OpaTUTh BHUMAHUE HA CIEAYIOLIHE MOMEHTHI:

1 S3bIK, TUOBI JAHHBIX, MPOLENYPbl M (YHKIMH, PEKYPCHUBHBIH BBI30B MPOLEAYD,
BCTPOCHHBIE MTPOLIEAYPBI.

2 PaboTta ¢ KOMIIOHEHTaMH: OCHOBHas (opMa W €€ CBOWCTBA, COOBITUIHAS MOJEIb
Windows, coObITus rinaBHON (GOpMBI, MaIUTpa KOMIOHEHTOB Standard.

4.6 (IpakTuyeckoe 3ausaTue Ne [13-3) Coznanue padoynux npuioKeHu i

HpI/I INOATOTOBKE K 3aHATHIO HCO6XO)II/IMO O6paTI/ITB BHUMAaHHME HaA CJICAYIOINEC MOMCHTEI:

1 OcHOBHBIE TPUEMBI KOJIMHTA.
2 Delphi u 6a3b! 1aHHBIX.

4.7 (MpakTnueckoe 3ansaTue Ne I13-4) IIpencrasiieHne 00beKTOB U KJIACCOB

HpI/I IOoArOTOBKE K 3aHATHUIO HCO6XOI[I/IMO 06paTI/ITI> BHUMAaHHUC Ha CJICAYIOIUEC MOMCHTBI:



1 Joctyn K uieHaM Kiacca.

2 [lons naHHBIX KJIacca KaK MEXaHU3M pealn3allii COCTOSHUS 00beKTa.

3 OyHKIUY YiIeHa KJIacca Kak MEXaHW3M pPeai3alliy OBECHNUS 00BEKTa.
4 Cneungukatopsl A0CTyNa i 00eCcIeYeHNUs HHKAICYIIALUH.

4.8 (Ilpaktuyeckoe 3anatue Ne I13-5) Peanu3anusi OTHOIIEHMH MeXKIy 00beKTaMH H
KJIacCaMu
[Ipu moAroTOBKE K 3aHATHIO HEOOXOJUMO 00paTUTh BHUMAHKE Ha CIEAYIOIUE MOMEHTHI:

1 Accommanus u arperanus 00beKTOB U KJIACCOB.

2 3aBUCUMOCTH 110 BPEMEHHU KU3HH.

3 HUcnonb30BaHKe U 3aBUCUMOCTD OT HHTEP(EICOB.

4 OOBeKTHI pU Mepeaayde napaMeTpoB U BO3BPATE U3 METO/IOB.



