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5.1. Xapakmepucmuka uHgopmauyuu, ucrnosnb3yemou e CAlP

[IpoekTupoBaHue peanuszyercs KOMIUIEKCOM  3ajad, CBSI3aHHBIX C  MepepabOTKOiM
MHOTOYHCJIEHHBIX MacCUBOB HMH(poOpManuu pa3iauuHoro Buja. llostomy wuHpopManuoHHOE
oOecrieueHue SBISETCS OHOW W3 BaxHeimux coctaBHbix yactedt CAIIP, a 3arparel Ha ero
pa3paboOTKy COCTABIIAIOT 00JIee MOJIOBUHBI CTOUMOCTH CUCTEMBI B LIEJIOM.

Bpewmsi, 3aTpaunBaemoe coBpemeHHoir OBM Ha Borumcnenue, cocrapisieT 10%, a ocTanbHbIe
90% BpeMeHH OTBOIMTCS Ha mepepadboTKy mHpopmammu. K mepepaborke mHOOpMAIMH OTHOCATCS
3allOMUHaHKe, MOUCK He00X0auMoi nHpopmanuu B 00IbIINX HH()OPMALIMOHHBIX MacCUBaXx, Mepeaaya
uH(pOpMallMd OT OJHOTO K JpyromMy, MojeiIupoBaHue mpoueccoB U jp. Criexyer OTMETUTh, YTO
IpoIlecC BBIUMCIEHUS TAaKKE€ MOXET paccMaTpUBaThCS KakK 4YacTHBIM ciydail mepepaboTKu
MH(pOpMaLINH.

Tepmun "uHpopmanusa" HNPOMCXOOUT OT JaTWHCKOro informatio, 4To O3Ha4aeT U3JIOXKEHHUE,
pa3bsicHeHue. B 0ObIIEHHOMN JKU3HU MO 3TUM CJIOBOM IOHHMMAIOT CBEACHMS, IIEpeIaBacMble JI0IbMU
YCTHBIM, TUCbMEHHBIM WM APYTUM 00pa3oM. B HayuHBIX ¥ OQUIIHANTBHBIX HCTOYHUKAX 3TOT TEPMHH
TPaKTYyeTCsl IO—Pa3HOMY.

Hugopmayus', (information — aHri) — COBOKYIHOCTh (aKTOB, SBICHHIA, COOBITHIA,
MIPEACTABIISIIONIUX HMHTEPEC, TTOAIEKAIINX PETUCTPALIUA U 00padOTKe.

OTO0 mOHATHE OOBEAMHAET JBYX MAapPTHEPOB: HCTOYHMK M TPUEMHHK (IOTPeOUTENH)
uH(popManuu. B ponu kaxxa0ro U3 HUX MOXKET BBICTYNaTh OOBEKT HAYKU U TEXHUKH, OOIIECTBA U MPH-
POIbI, )KUBOTHBIE U JIFO 1. IMEHHO MpHU MX B3aUMOECHCTBUHU pOXKAAaeTCss HHPOpMaLus.

B Teopunm uHbopmanuu moj 3TUM TEPMHHOM IIOHHUMAeTcs TaKoe COOOIIEeHHE, KOTOpOoe
COJEPKHUT (DAaKThI, HEU3BECTHBIE paHee MNOTPEOUTENIO0 W JOMOJHSIOIIME €ro NpeAcTaBiIeHue o0

M3y4aeMOM WJIM aHaJU3MpyeMoM oOBeKTe (mporiecce, sBieHuH). Jpyrumu cioBaMu, HHGOpMAIHS —

! Wudopmanus - cBeneHns o IuIax, npeaMeTax, Gakrax, COOBITHSX, SIBICHUIX U Ipoleccax [3akoH PecryOmmku
Benapycs O6 nndpopmaruzanmu //Begomoctn BC PB.- 1995.- Ne33.-Cr. 428].
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CBEICHUSI, KOTOPBIE JOJKHBI CHATH B TOM WJIM MHOM CTENEHH CYIIECTBYIOUIYIO Yy MOTPEOUTENs 10 UX
MOJIy4EHUsI HEOIPEACICHHOCTD, PACIIMPUTh €r0 MOHUMaHNe 00BEKTa MOJIE3HBIMU (AJIS1 TOTPEOUTEIIS)
cenenmsivi. 110 IIIeHHOHY, uH(OpMAayus — HTO CHATAS HEONPEIETCHHOCTb.

B mponecce o0paboTku uHPOpMAIUS MOXET MEHSATh CTPYKTYpy M (opmy. IIpusHakamu
CTPYKTYpBI SIBJISIFOTCSI 3JIEMEHTHI MHQOpPMAIMK U UX B3aUMOCBS3b. Pasnuuaror codepoicamenvuyro u
gopmanenyio  crpyktypsl. Codepowcamenvhas cmpykmypa €CTECTBEHHO OpPHUEHTHpPOBaHA Ha
coliepkaHue HHPOpMAIMU (SMIOUPHUYECKHUE, HAy4HbIe 3HAHHS, TUIOTE3bl, TEOPUU 3aKOHbBI), a
gopmanvnas — Ha Gopmy npeacraBineHus nHopmanuu. opmel mpencTaBiIcHus] HHOOPMAILIUN TAKKE
pasnuuHbl. OCHOBHBIE M3 HHMX — CUMB0JbHAs (OCHOBAHHAs Ha HCIOJIb30BAHUU CHMBOJIOB — OYKB,
udp, 3HAKOB), mexkcmosas (MCIONb3YyeT TEKCTHI — CHMBOIIBL, PACIIONIOKEHHBIE B OIpPEIEICHHOM
nopsAIKe), epaghuueckas (pa3nuyHble BUIBI U300paXKEHUIT), 36VK08as.

B 3aBucuMocTH OoT 00JaCTH 3HAHUN Pa3IHyYalOT HAYYHYIO, TEXHHYECKYIO, TPOU3BOACTBEHHYIO,
MIPABOBYIO, MATEHTHYIO U Apyryto uHdopmarmio. Kaxapiit u3 Bu1oB nHGOpMaIIMU UMEET CBOU 0COOBIE
CMBICIIOBBIE HArpy3Ky M LIEHHOCTb, TPEOOBAaHUS K TOYHOCTH M JOCTOBEPHOCTH, MPEUMYIICCTBEHHBIE
TEXHOJIOTUU 00paboTKH, POPMBI IPEICTaBICHUS U HOCUTENH (OyMa)KkHbIe, MATHUTHBIC U JIP.).

VHbopMaIus — 3TO eIMHCTBEHHBIH HEYOBIBAIOIMIA pecype’ Ku3Heobecnedenns, 6oiee Toro,
ee 00beM c TeueHHeM BpeMeHHU Bo3pacTaeT. OCOOEHHO SIPKO 3TO CTaNO MPOSIBISITHCS € cepenHbl XX
B. B 70— rr. o0bem undopmanuu ynsaupaics kaxiaplie 5—7 sner. B 80—e IT. ynBoeHue npoucxoausio
yxke 3a 20 mecsues, a B 90— — exxeronno. Takol XJIBIHYBIIMK JTaBUHOOOpPA3HBIA MOTOK HE AAeT
4eJI0BEKY BOCIPUHSTH HH(OpMaIIHIO B TIOJTHONU Mepe.

B mnoBcenHeBHOW MpakTHKE TakWe TMOHATHSA, Kak HHQpOpMAaIUs, AaHHbIC, 3HAHHS, YacTo
PACCMATPUBAIOTCS KAaK CHHOHMMBI. OJHAKO 3T0 He BepHO. Jannsimu’ HaspBacTcs HMHPOPMAIHS,
mpejacTaBieHHass B (opMaInM30BaHHOM, yIOOHOM mans  00paboTku BHAe, T.6. B BHJIE
MOCJIEIOBATEILHOCTH CHUMBOJIOB, OykB, 1u(p, rpadukoB, TaONHI], YepTEKEH, TEKCTOB U T.II.
B3aumocBs3aHHBIE JaHHBIE YacTO HA3BIBAOT CcUCMEMOU OAHHbIX, U XPAaHUMBIC JAHHBIE Ha3bIBAIOT
UHGDOPMAYUOHHBIM POHOOM.

3nanue — 5T0 MPOBEPEHHBINA MPAKTUKOW pE3yNbTaT MO3HAHUS JEHCTBUTEIBHOCTH, €€ BEpHOe
OTpa)KEHHE B COZHAHUH YEIOBEKa. 3HAHUS PACCMATPHUBAIOT KaK KOHCTATAIMIO (PaKTOB U UX OMHUCAHUE.
HayyHoe 3HaHue 3akito4yaeTcs B MOHUMAHUU JIEHCTBUTEILHOCTH B €€ MPOIIIOM, HACTOSAIIEM U
Oymy1iem, B JOCTOBEpHOM 00001IeHnH (haKTOB, B TOM, YTO 3a CIIY9allHBIM OHO HaXOIUT HEOOXOIUMOE,
3aKOHOMEpPHOE, 32 €IMHUYHBIM — O0Illee, a Ha OCHOBE 3TOr0 OCYILECTBIIsIET mpeaBuaeHue. Hayunoe

3HaHHE MOKET OBITH KaK OSMITUPUYCCKHUM, TaK U TCOPCTUUCCKHUM.

2 Y
Knox llleHHOH - aMepUKaHCKUH MHXKEHEP U MaTeMaTHK, pOJJOHaYaIbHUK TEOPHH HH(POPMAIHH.

3 Pecypc - 3amackl, HCTOUHHMKM 4ero-HMOyab.  VH(OpManMoOHHBIH pecypc - OpraHM30BaHHAS COBOKYITHOCTb
JIOKyMEHTUPOBAHHOM HH(pOpMAIMK, BKIIOYaromas 0a3pl NaHHBIX W 3HAHWH, Jpyrue MaccuBbl HH(pOpPMAaIMUd B
nH(popManMOHHbIX cucTeMax (Onbianorekax, apxuBax, GpoHgax u mp.).

JlaHHbIE - JOKyMEHTHpOBaHHAs MH(OpMaLMs, LUPKYIMpyolmas B Ipolecce ee 00paboTKM Ha 3JIEKTPOHHO-
BBIYHCIIMTEIBHBIX MALIMHAX.



B oOnactu cucTteM HMCKYCCTBEHHOTO WHTEIJICKTa 3HAHUS CBS3bIBAIOTCA C JIOTUYECKUM
BBIBOZIOM: 3HAHUS — MO UHGOPMAYUs, HA OCHOBAHUU KOMOPOU pPeanu3yemcs npoyecc lo2uiecko2o
6b1600a. JlpyruMu CJIOBaMH, Ha OCHOBaHMHM J3TOM HH(OpPMALMM MOXKHO JeJaTh pa3JInyHbIe
3aKJIFOYCHHS IO UMEIOIIMMCS B CUCTEME JaHHBIM C IIOMOUIBIO JIOTHYECKOTO BBHIBOJIA.

B cucremax o0paboTku uHGbOpMalUu TOJ 3HAHUAMU TIOHUMAIOT CJIOKHOOPTaHW30BaHHBIE
JAHHBIE, COJIEpIKalllie OJHOBPEMEHHO Kak gakmoepaguueckyro (perucTpanus HEKOTOpOro ¢axra),
TaK U ceMaHmuyeckyro (CMbICIIOBOE OMHCAHHE 3apEerUCTPUPOBAHHOrO (akKTa) UHPOPMAIHNIO, KOTOpast
MOYET MOTPeO0BAThCS OIB30BATEINIO MPH padoTe ¢ TaHHBIMU.

Ungopmayuonnoe obdecneuenue (M1O) CAIIP — 3TO COBOKYIMHOCTh CBEACHHH (IaHHBIX),
NPEJCTAaBICHHBIX B OMPEACIIEHHOM BHJE M UCIOJIb3YEMBIX MPHU BBIMOJIHEHUH aBTOMATH3UPOBAHHOTO
MPOEKTUPOBAHHSI.

Unghopmayuonnoe obecneuenue CAIIP coctoutr w3 uHGOpMANMOHHOTO (OHAA M CPEICTB
yrpasieHus 3TUM GouaoM. Mugopmayuonnuiil (pono BKIOUYAET B ce0si HHPOpMaIHIO, HEOOXOIUMYIO
JUIS BBITIOJTHEHHUS aBTOMATH3MPOBAHHOTO MPOCKTHUPOBAHMS, W TPEACTABISIETCS B BUJAE TEYATHBIX
JIOKYMEHTOB, uepTexeil, (ailioB Ha MAaIIMHHBIX HOCHTENSAX, MUKpoduin u T.1. B undopmanmonusii
(GOHJ BXOAAT JaHHBIE O KOMIUIEKTYIOIINX JeTalsIX, y3JIaxX, MaTepraiax, TEXHOJIOIHYeCKOH OCHACTKE U
000pyIOBaHUM, THUIIOBBIX MPOEKTHBIX PEUICHHUSIX, TEKYIIEM COCTOSHUU BBIMOIHIEMbBIX IMPOEKTOB,
ceenenus u3 'OCToB, onucanus TUOBBIX MPOEKTHBIX MPOLEAYP U JIp.

Cucmema ynpaeneHus uUH@GOPMAYUOHHLIM (GHOHOOM OPTaHU3YeT XpaHEHHWE M JOCTYN K
uH(popMaluu. 3HaYUTeNbHAs YacTh MH(OpPMAaMOHHOrO (POoHJAa MpeAHa3HAuY€Ha JJii MHOTOpPa30BOI0
UCIIONIb30BAHUS PA3NMUYHBIMU JIMIIAMH U3 KOJUIEKTHBA MPOEKTUPOBIIMKOB U  Pa3IMYHBIMU
MPHUKITATHBIMH ITPOTPAMMAMHU B MapIIpyTax MPOSKTHPOBAHHSI.

Nudopmanuro, ucnonszyemyto B CAIIP, ucxoas u3 paznuuus uHbOpMaIuy MO COJIEPKaHUIO,
¢dopme mpencTaBiIeHUsl, MOMEHTY BO3SHHKHOBEHUS, CTAOMIILHOCTH BO BPEMEHH, €AMHUIIAM U3MEPEHHUS,
OTHOILLIEHHIO K IHpoleccy ee MepepaboTKH U T.J. YCIOBHO MOXKHO pa3feluTb Ha UCXOOHYIO,
NPOMEIHCYMOUHYIO Y BLIXOOHYIO.

Hcxonanas nadopmarus, CyecTBYIOIIAs 10 Hayana MalTHHHOTO MPOSKTHPOBAHUS, IETUTCS Ha
nepemMeHHyI0 U YCI08HO NOCMOSHHYIO.

Ilepemennas ungopmayusi — 3STO Pa3HOOOpPa3HbIE CBEIEHUS O JAETalsX OCHOBHOTO
NIPOM3BOJICTBA, BBOJAMMEIC B CHUCTEMY B POJIM 3allpoca C IENbI0 MOJMYYeHHs Ha HUX OTBETa B BHJIE
pe3yNNbTaTOB KOHCTPYKTOPCKO—TEXHOJIOTMYECKOTO MPOEKTUPOBAHUS; OHU BBICTYMAIOT B KadyeCcTBE
UCXOHBIX TTapaMeTPOB MPH MPUHATHU T€X WIH WHBIX KOHCTPYKTOPCKO—TEXHOJIOTHUSCKUX PEIICHHM.
[TepemenHass uH(pOpMAIUS BBOJUTCS MPH BHIMOTHEHUH MPOTPaMMbI B ONIEPAaTUBHOE 3allOMHUHAIOIIEE
YCTPOMCTBO KaX/IbIil pa3 MpH MPOEKTUPOBAHUU HOBOI'O OOBEKTA.

Hanpumep, nepemenHoil nHdopmanueld mpu NpOSKTUPOBAHUU JETAIM MOTYT OBITh Harpy3Ku

Ha HEC, BHCIIHUEC OrpaHUYCHUA; TJIA TEXHOJIOTHYECKOIO0 IIPOCKTHUPOBAHUA — I/IH(i)OpMaHI/If{,
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coJepKamiasicsi B KOHCTPYKTOPCKHX YepTekaxX JeTajieil OCHOBHOT'O TMPOW3BOJICTBA, TOTOJHCHHAS
CBCACHUAMU O pa3Mepax HapTI/If/’I I[eTaJIGI\/JI, OIIHOBpeMeHHO 3aHyCKaeme B HpOI/I3BOILCTBO.

Jns mepeMenHor mHMOpMAIMK SABISETCS 00s3aTENbHBIM €€ KOJAMPOBAHHE, T.€. ONMUCAaHWE Ha
BXOJHOM A3BIKC HpOGKTI/IpOBaHI/IH C 3aHCCCHUEM p€3y.]IBTaTOB B Ta6JII/II_[BI KOI[I/IpOBaHHLIX CBeI[eHI/IfI.
[IpoMOKUTENIBHOCTh  HAXOXIACHUS  3TOW  MHGOpPMAIMM B CHCTEME  KPaTKOBPEMEHHOE,
OTpaHUYMBAIOIIEECS 3aBEPLICHUEM IMOJHOIO IHUKJIA MPOCKTUPOBAHUS MJIs 3aKOJUPOBAHHOM MapTHH
JETaJIeH, TIOCIe Yero BBOAUTCS O4YepeHas COBOKYITHOCTh ATOM MH(OpMALUK JJIs CICIYIOIICH apTHH
JeTajeH.

Yenosno—nocmosannas ungpopmayusi — 310 uHGOPMAIKMSA JIUTEILHOE BPEMs XpaHSIIAACS Ha
BHCIIHUX 3aIIOMHUHAKOIINX yCTpOfICTBaX 158 MHOFOKpaTHO HCHOHBSyeMaﬂ HpI/I peLHeHI/II/I 3a1a4
ornpejeneHHOro kiacca. Hampumep, K ycJIOBHO—TOCTOSHHOW WH(GOpMAalUK MPH TEXHOJIOTHYECKOM
MIPOSKTHPOBAHUH OTHOCSTCS CBEJICHUS O METALIOPEXKYIIEeM 000PYI0BaHNH, CTAHOYHBIX MTPUCIIOCO0IIe-
HUSAX, PEXKYIIUX, BCIOMOTATEIbHBIX U HM3MEPUTEIBHBIX WHCTPYMEHTAX, UCIOJB3YEMBIX B CHCTEME.
Croza e OTHOCSITCSl TakXe CIPaBOYHbIE HOPMATHUBBI JUIsl pacyeTa MPUITYCKOB, PEKUMOB pE3aHus,
HOPM BPEMEHHU U APYroro pojia CBEACHHS, HEOOXOTUMBIE I IPOCKTUPOBAHUSI.

YCHOBHO—HOCTOHHHaﬂ I/IH(bOpMaIII/Iﬂ IIOJTHOCTBKO WJIM YaCTUYHO 3aMCHACTCA TOJIBKO B CﬂyanX
nepexojia K HOBOMY KJIacCy 3a/ady WIM K APYTUM MPOU3BOJACTBEHHBIM ycioBusiM. [Ipu »ToM He
WCKJTIOYAeTCS BO3MOYKHOCTh KOPPEKTHPOBKH MAacCCHBOB  YCIOBHO—TIOCTOSIHHOM — HMH(pOpMAaIHH,
OTpakarolleld HEKOTOpPbIE M3MEHEHHUS IPOU3BOACTBEHHON OOCTAaHOBKH, HANpPHUMEp, CBSI3aHHBIC C
MIPUOOPETEHNEM HOBBIX CTAHKOB, IPUCIIOCOOIECHUH U IPYTUX CPEJICTB IPOU3BOJCTBA WM C aHHYJIUPO-
BAHHMEM YCTapEeBIIMX U BBIIEAIINX U3 CTPOS U T. II.

Oco0yr0 pa3HOBUIHOCTH YCIOBHO—TIOCTOSTHHOM MH(pOpPMAIIMK TPECTABIsAECT TaK Ha3bIBaeMast
KpumepuanvHas uHgopmayus, KOTOpas SBISETCS TMOCTOSHHOW [UIsi KOHKPETHOTO Kilacca 3ajad,
HE3aBUCUMO OT U3MCHAKOIINXCS HpOI/ISBOI[CTBeHHBIX YCJIOBI/Iﬁ, 158 OTpa)KaCT COBOKyHHOCTI) JIOTUYCCKU
CBSI3aHHBIX M@Ky COO0 KpUTEpUEB, MPUHATHIX MIPHU BHIOOPE MPOESKTHBIX PEHICHU.

COBCpHICHHO O4YCBUAHO, 4YTO KakK HepeMeHHaﬂ, TaK " yCHOBHO—HOCTOHHHaSI I/IH(l)OpMaIII/Iﬂ
MOCTYMAIOT B CUCTEMY M3BHE IO KaHallaM BBOJIa, B CBSI3U € 4eM 00a 3TH BHUIa WH(OPMALIUU OTHOCATCS
K BXomaHOUM mHpopmanuu. [Ipu 3ToM 3aBepiieHrne 0JHOPA30BOTO BBOJIA MOJHOTO 00bEMa YCIOBHO—
MOCTOSIHHOW WH(pOpPMAIIMU JOJKHO O3HA4YaTh COCTOSHUE pabouell TOTOBHOCTU CHCTEMBI K MPUEMY
HETIPEPHIBHOTO OOHOBISIEMOTO TTOTOKA MEPEMEHHON WH(POPMAIIUH.

Ilpomesicymounotl  ungopmayuell Ha3piBaeTCd HWHPOpPMAIUS, TPOU3BOIUMAS B CHCTEME
aBTOMaTI/ISI/IpOBaHHOl"O HpOGKTI/IpOBaHI/ISI Ha paSJ'II/I‘-IHI)IX aTarax HpOGKTHpOBaHI/Iﬂ nu HCHOHBSyeMaH B
KaueCcTBE MCXOJIHOM JJIsl pelleHus 3a1a4 Mocieayomux stanoB. Hanuune MaccuBOB MPOMEXKYTOUHOM
uH(popMalUK SABISETCS HEU30€KHBIM SIBICHHEM TMpPU KOHCTPYKTOPCKOM U TEXHOJOTHYECKOM
MPOCKTUPOBAHUHU, PEAIU3YIOIIEM B  ONPEAENECHHON IMOCIENI0BATEIbHOCTH LEIYI0  ILEHOYKY

B3alMOCBS3aHHBIX 337a4. C MOMOIIBI0 MAaCCUBOB MPOMEKYTOUHON HHPopMalu B paznuuHbix CAIIP



OCYILIECTBISIETCA  CTBIKOBKA 3a7ad, JdTanmoB U nojacucreM. Ilpomexyrounas wuH(opmanus
npumenurenbHo K CAIIP TII comepxut cBeneHuss O Mapuipyre o0OpabOTKH 3aroTOBKH,
TEXHOJIOTUYECKUX OIepalusXx M Iepexojax, peKHMax pe3aHus, rpapuueckux H300paKeHUIX
OIEPAllMOHHBIX 3CKU30B U HHCTPYMEHTAJIbHBIX HAJIAJO0K U Jp.

Buixoonou unghopmayuen 8 CAIIP nazpiBaeTcs nndopmanus, GopMupyemas o pesysabTaTam
npoekTrpoBanus. K Helt oTHOcHTCS nH(pOpMAIHS, OTpakaroliasi CoAepPKaHNe BBIXOAHBIX JJOKYMEHTOB
CHCTEMBI, a TaKXXe MaccuBbl, popmupyemblie A5 cTbikoBKH CAIIP ¢ npyrumu aBToMaTu3upoBaHHBIMU
cucremamu (ACVYIL, ACY TII) win cuoyx0amMu ¥ HPOU3BOACTBEHHBIMU IIOJPA3ACICHUIMU
npeanpusaTis. B oTHOIEHMM XapakTepa ee BOCHPOM3BEACHUS MH(pOpMAalMs BBIXOAHBIX JOKYMEHTOB
CHCTEMBI MO/Ipa3ieisieTcsl Ha NeYaTHyIo U rpadudeckyro. MHbopmarus e CTHBIKOBOYHBIX MAaCCUBOB C
IOMOILBIO Pa3IMYHBIX CHCTEM JAEKOAMPOBAHUS MOXKET ObITh IPEACTABICHA B BUJE 3BYKOBBIX WIIU
CBETOBBIX CUTHAJIOB, KOMaH/l Ha MepeMelleHne padourx OpraHoB CTaHKa U T. II.

HeoTbemieMbIM JONOJHEHUEM K KOHCTPYKTOPCKO—TEXHOJIOTHYECKOH HMH(pOpMAIMK SBISIETCS
IpUKIaJHAs dYacTb HH(OPMALIMOHHOrO OOecreyeHus: — KOMIUIEKC CpPEICTB ONMCAaHUA U
Kjaccupukauuy MHpOpMaLuu, IepepadaTbiBaeMoil B cucTeMe. DTO CBOEro poja HOPMATUBHO—
PYKOBOZSIIas cCHUCTEMa B paMKax CHCTEMbl NpoekTupoBanus, Bkimodaromas psa 'OCTos, OCTos,
METOJUK, IIOJIOKEHUN U IPYIMX PYKOBOJCTB, PErJIaMEHTHPYIOIIUX MPaBUjla KOJUPOBAaHUs, ONHUCAHUS
U IpEeJCTaBICHMs] BCEX BHJIOB TEXHOJIOIMUECKON MH(pOpMaluu, UCHOJIb3yeMOH B cucteme. MOXXHO
BBIICTIUTh KAK MUHUMYM TPH KaT€rOpuu JOKYMEHTOB 3TOM CUCTEMBI:

* JIOKYMEHTBI KOHCTPYKTOPCKOTO XapakTepa, OTpa’kKalolue 3aKOHOMEPHOCTU OCHOBHBIX
MIOJIO)KEHUH  KOHCTPYKTOPCKOTO IIPOEKTUPOBAHHUA M IIpaBWIa KOHCTPYKTOPCKOM IOATOTOBKHU
IIPOU3BO/ICTBA,

* JIOKYMEHTBI TEXHOJIOTMUECKOTO XapaKTepa, OTPAKAIOLINE 3aKOHOMEPHOCTH OCHOBHBIX
MOJIO’KEHUH TEXHOJIOTMH MAlIMHOCTPOEHUS U MPaBUJIa TEXHOJIOTUYECKOH MOATOTOBKH MPOU3BO/ICTBA,

* JOKYMEHThl KHOEpPHETHYECKOI0 XapakTepa, IMOsBIEHHE KOTOPbIX O0OYCIOBIEHO
cnenuuKoN caMoro MeTo/1a aBTOMaTH4ECKOTO MPOEKTUPOBAHUS.

Hanpumep, B HOpMaTHBHBIX JOKYMEHTaX TEXHOJIOIMYECKOW KaTeTOPUHM JOJDKHBI OBITH
paccMOTpeHbl BC€ BHUABl TEXHOJIOTMUECKHUX IPOIECCOB, MPEIYCMOTPEHO HAIU4YME IIMPOKOTO
KOMILJIEKCAa PEKOMEHJAIUl MO BBIOOPY OTICNIBHBIX TEXHOJOTHYECKUX DPELICHHH, a TaKkKe JOJIKHBI
OBITH MpE/CTaBICHbl PA3JIMYHOTO POJIa MHOTOYPOBHEBbIE KJIaCCU(DUKATOPBI U3TOTOBIISEMBIX H3EIUN
U UX COCTAaBHBIX YaCTEH, 3JIEMEHTOB TEXHOJIOTMYECKHX IMPOLIECCOB M CPEACTB, OOECIIEUMBAIOIINX UX
BbINOJIHEeHHe. Hanmuyue BceX JTOKYMEHTOB 3TOM KaTeropuu SIBISETCS HEOOXOAMMBIM JUISl YCHEIIHOTO
Hayala M pa3BUTHS paboT B 00JacTH aBTOMATH3MPOBAHHOTO NpoekTHpoBaHus. Ilpu co3manum
uHpopmannonHoro odecneuenus CAIIP TII u3 peiicTByromieil B MalIMHOCTPOEHWU HOPMATUBHOMN
JOKYMEHTAIlUM HCHOJb3YIOTCS OTpPAciieBble CHCTEMBbl KJIACCH(PHUKAIMA U YCIOBHBIX OO0O3HAYCHUN

000pyI0BaHUsI, CTAHOYHBIX MPHUCIIOCOONICHHH, PEXKYIIETr0, BCIIOMOTATEIHPHOTO M H3MEPUTEIHLHOTO
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MHCTPYMEHTA, J0JKHA MPOU3BOJAUTHCA YHU(UKALUSA U pa3padaThiBaTbCs KiacCH(UKALUS JIEMEHTOB
JeTaJIed U TEXHOJOTHUECKUX MPOLECCOB, YCTAHOBIICHUS CBA3EM MEXIYy HUMH, a TAKXKE PEKOMEHAALNT
I10 NPUHATUIO TEXHOJIOTMYECKUX PELICHUM.

K HOpMaTuBHOM HOKyMeHTanuu crnenupuyeckoro kudepueruueckoro xapakrepa B CAITP TII
OTHOCATCS METOJMKA ONUCaHMs M KOAMPOBAaHUS BBOAMMOW B CHCTEMY IIEpEMEHHOH MH(oOpManuu, a
TaKKe IIpaBUjIa U IIOJIOXKECHUS, YCTAHABIMBAIOIIKE JIOTMYECKYIO 3aBUCHUMOCTb JaHHBIX B MAacCHBax
YCIOBHO-TIOCTOSIHHOM ~ nMH(popMmanuu. JloKkyMeHTauus 3TOH KaTeropuu SBISIETCS  CIEICTBUEM
IIPUHATOTO B CUCTEME METO/Aa ABTOMATU3UPOBAHHOTO IIPOCKTUPOBAHMSL.

B 3aximoueHue 3aMeTMM, 4YTO €CIM O TEXHOJIOTMYECKOM HH(OpPMalMU, HCIOJIb3YeMOil B
CUCTEMAaxX aBTOMATU3ALMM TEXHOJOTMYECKOW IIOArOTOBKM IIPOM3BOJICTBA, MOKHO T'OBOPHUTH KakK O
HEKOTOPOil 00BEKTHUBHOM pEabHOCTH, CYIIECTBYIOIIEH BHE 3aBUCMMOCTH OT METO/IOB OpPraHU3ALUU
MPOEKTHUPOBAHUSA, CyOBEKTUBHOTO TOJX0/1a Pa3padOTYMKOB CUCTEM H T.H., TO CPEACTBA ONMHCAHUSI U
IIPEJCTAaBICHUS OJHOM M TOM e MHPOPMALUU B Pa3HbIX CUCTEMax MOrYyT oTiauuarbes. [loaTomy
IIPaBWIbHBIN BBIOOP MMEIOIIMUXCS METOAOB KJIACCU(PUKALNU, KOJAUPOBAHUS U ONMCAaHUS MH(pOpMaLuu
SBJISICTCA BQXHBIM M OTBETCTBEHHBIM MOMEHTOM, OCOOEHHO IpPHU CO3AaHUHU CIOXKHBIX KOMILICKCHBIX

ABTOMATU3WPOBAHHBIX CUCTEM KOHCTPYKTOPCKO—TCXHOJIOTHYCCKOTO IMPOCKTUPOBAHMA.

5.2. OcHOBHbIE NOHsIMUS

Wtak, ocHOBY uHpopmannoHHoro obecnedenus noacuctem CAIIP cocraBiseT COBOKYIHOCTb
JaHHBIX, KOTOPbIE HEOOXOAMMBI I BBIIOJIHEHUS Ipolecca NpoeKTupoBanusa. OCHOBHOE Ha3HAUYEHUE
MHPOPMALIMOHHOTO  oOecrieueHuss — TNpeAocTaBisATh mnosb3oBaTensiM  CAIIP  mocroBepHyto
nHpopmanuo B onpenereHHoM Buae. CoBokymHOCTh komnoHeHToB MO o6pasyer ungopmayuonuyro
ba3y, HazpIBaeMyto 6a3oii nanubix (B/]) CAIIP.

Obvexmom CUUTAIOT JI0O00N NpeaMeT, COObITHE, MOHSATHE U T.I., O KOTOPBIX HPUBOISATCS
naHHble. Bce 00bekThl Xapaktepusyrorcs ampubymamu. Hampumep, o0vekt OBM  MoxHO
XapaKkTepu30BaTh TAaKMMHM aTpuOyTaMu: TaKTOBOW YacCTOTOM Ipolieccopa, 00bEMOM OINEepaTUBHON
aMsTH, €eMKOCThIO BHHYECTEpa, YHCIIOM IPOILIECCOPOB, rabapuTaMy, THUIIOM BHAeoalanTepa M T.II.
Caenenusi, cojepKaliuecss B KaKIOM aTpuOyTe, Ha3bIBAIOT 3HaueHusmMu oanuvix. Huxe npuBeneHbl

3HaYeHus naHHeIx 11g [19BM IBM PC:

THI TIpOIieccopa Pentium
TaKTOBas 4YacTOTa MpoIeccopa 133
00beM OTIepaTUBHON MTAMSITH 32 Moaiit
€MKOCTh BUHUECTEpa 1,3 T'Gaiit
3aBOJICKOIT HOMEpP 785

U T.O.

Cpeau atpubyTOB HMMEIOTCS Takue, MO 3HAYEHUSM KOTOPHIX BO3MOXKHA HJEHTHU(UKALNS
obobekra. Hampumep, ecnu u3BecteH 3aBojckoir Homep DBM 785, TO MOXXHO OmpenenuTh, YyTo 3TO
IBM PC, TakToByI0 4acTOTy €€ mporeccopa u T. 1.

ATpI/I6YTBI, M0 3HAYCHHAM KOTOPBIX ONPCACIAIOT 3HAUCHUA APYTHUX anI/IGYTOB, Ha3bIBAarOT
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uoenmugpuramopamu 0ovexma UK Kirouegblmu snemenmamu 0anusix. OTMETHM, 4TO OJIUH U TOT K€
00BEKT MOTYT UACHTU(UIIUPOBATH HECKOJIBKO 3JIEMEHTOB JIaHHBIX. VX TOTr/1a CUNTAIOT KaHIUAaTaMH B
uneHtuukatopsl. IIpobGnemy BbIOOpa HAEHTH(PHUKATOpPA W3 HECKOJBKHUX KaHAUIATOB pELIaeT
nosib3oBarens CAITP.

OObeTMHEHUE 3HAUYCHUN CBSI3aHHBIX aTPUOYTOB HA3BIBAIOT 3aniucvio darHulx. Hampumep, DBM
785 IBM PC — 3amuch naHHBIX. YHOPSIOYSCHHYIO COBOKYITHOCTh 3alUCEH TaHHBIX HA3BIBAIOT (Patiiom
OAHHBIX UITA HAOOPOM OAHHbIX.

[Tpu 06paboTKe NaHHBIX C PACIIOIIOKEHUEM OAHUX M TEX )K€ HIEMEHTOB JaHHBIX B HECKOJIBKHIX
¢ailnax BO3HMKAIOT TPYIHOCTH, CBS3aHHBIE C M30BITOYHOCTBIO IAHHBIX, YTO TPEOYeT HECKOJIbKHUX
nporenyp BBojAa, OOHOBIEHHS ¥ (POPMUPOBAHMS;, ONMACHOCTHIO HAPYUICHUS HEMPOTHBOPEYHMBOCTH
JAHHBIX, YTO CBSI3aHO C XpaHEHUEM OJHOM W TOM ke HMH(POPMAllMM B HECKOJbKHX MECTax;
HETMOKOCTBIO K U3MEHEHHSM; CII0)KHOCTBIO YIIPABIICHHS ITPOILIECCOM PEIICHHS 3a/1a4H.

Cy1miecTByeT MHOT'O a/IEKBATHBIX M B TO K€ BpeMsi He(pOpMalIbHbIX ONpeAeIeHUN 0a3bl JaHHBIX.
[TpuBeneM Te U3 HUX, KOTOPBIE MOJYYHIIM HauOOJIbIIIEE PACTIPOCTPAHEHHE.

ba3za oanmnvix — COBOKYNIHOCTb JAHHBIX M METAJaHHbBIX, T.€. OINUCAHUN CBOWMCTB JIaHHBIX,
UHTEPIIPETUpPYyEMasl B Cpelie CHEIUaIbHON MPOrpaMMHONM CUCTEMBI — CHCTEMBI yIpaBieHUs OazaMu
nanHbix  (CYBJ[) — Kak MHOTOypoBHEBas OpraHM3anus, oOecreuuBarolias HE3aBUCUMOCTh
IPEJICTAaBICHUS JTaHHBIX Ha pa3jM4YHbIX YPOBHAX. baza OaHHbIX — 3TO COBOKYIHOCTH JaHHBIX,
oToOpaskaroIas COCTOSHUE OOBbEKTOB U UX OTHOILEHUH B paccMaTpuBaeMoil IpeIMeTHOM 00JIacTH.

[IpuBenem ocHoBHOE paznuune Mexay b/l u daiinom nanupix. daiiin TaHHBIX UMEET HECKOJIBKO
HA3HA4YCHMI, HO COOTBETCTBYET OJHOMY IPEICTABICHUIO XpaHUMBIX AAHHBIX. ba3a HaHHBIX MMeEeET
TaK)K€ HECKOJIbKO Ha3HAYeHHM, HO COOTBETCTBYET Pa3IMUHBIM MIPEICTABICHUSAM O XPAaHUMBIX JaHHBIX.

Cdopmymnupyem ocHoBHBIE TpeOoBanus Kk b/I:

Llenocmnocms dannbix — UX HEMPOTUBOPEUYUBOCTH U IOCTOBEPHOCTb.

Opranmzanusa B/l nomxkHa obecrieuuBath coenacosanue epemeHu 6bl00PKU OAHHLIX
MPUKIIAIHBIMU [IPOTPAMMAaMHU C YaCTOTAMHU UX MCIIOJIb30BaHUs NpUKIagHbIMU Iporpammamu CAIIP.

Opeanuzayus CK8O3HO20 ABMOMAMUZUPOBAHHO20 NPOEKMUPOBAHUS XAPAKTEPU3YETCs
HEO0OXOJUMOCThIO aBTOMaTU3UPOBATh HE TOJILKO BBITIOJHEHUE PAa3INYHbIX POEKTHBIX MPOIEAYp, HO U
oOMmeHbl uHpopMmanueil wmexay paznuuHbiMH  yacTsMu  CAIIP. Ot oOMEHBI COCTaBISIOT
uH(popMaloHHBIH HHTEepdelic Mexay noacucreMamu CAIIP, mpukimagHsIMu mporpaMmamMu Ha
MapuipyTax HpOEKTHPOBAHUS, IMOJIB30BATENIIMU M TEXHUYECKMMHU cpeacTBamu. HMHbopMarmoHHbIH
untepdeiic Boznaraercs B CAIIP Ha 6aHK 1aHHBIX.

Yuusepcanonocms, T. e. Hanuunue B Bl Bcex HEOOXOIMMBIX JaHHBIX U BO3MOKHOCTH
JIOCTYTIa K HUM B MTPOLIECCE PEICHUS] POSKTHON 3a/1auH.

Omxkpwvimocms B]1 1711 BHeceHMs B Hee HOBOW MH(OpMAaLIUU.

Hanuuue s3v1x06 8vicokoeo yposus e3aumooeticmsust noavzosameneli ¢ b]1.
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Cexpemnocms, T.e. HEBO3MOXKHOCTh HECAHKIIMOHMPOBAHHOTO JOCTyNa K MH(OpMaLUu
U €€ U3MECHECHUM.

Munumuzanuus u3661mouHOCmy TaHHBIX.

Ob6ecrieueHre OJHOBPEMEHHOTO UCIOJIb30BaHUs bJ] MHOTMMU TIOJTb30BaTEIISIMH.

OmuuM u3 npuHnunoB moctpoenuss CAIIP sBusercs wHbOpManmoHHAs COTJIaCOBAaHHOCTH
yacTeld €€ MpOorpaMMHOro 0OecleyeHus, T.€. IPUTOJHOCTb PE3YJIbTATOB BBINOJIHEHUS OAHOMN
MIPOEKTHON MpOLEAYpbl IJI HMCIOJNb30BaHUS APYroil MPOEKTHOW Mpolenypoil 0e3 uX TPYAOEeMKOro
pydHoro  mpeoOpa3oBaHusi — mosb3oBareneM.  OTCiofa  BBITEKAIOT — CIEAYIOIIEe  YCIIOBHE
MH(OPMALIMOHHOW COTIIACOBAHHOCTHU:

* HCII0JIb30BaHKE MPOTpaMMaMu OHOM U ToH ke nojcucreMmbl CAIIP equnoit B/I.

KommuiekcHass — aBTOMaTu3alus — Ipoliecca NPOEKTUPOBAHUA  OOBEKTa  MpeJroJiaraet
MH(POPMALMOHHYIO COTJIACOBAaHHOCTh HE TOJNBKO OTAENbHBIX mporpamm mnoacuctem CAIIP, HO mu
caMHX MOJCHCTEM MEXTy coboi. CriocoOoM JOCTUKEHHS ITOW COTTIACOBAHHOCTU SIBISETCS eOUHCMBO
unpopmayuonnozo obecneyeHus.

OcHoBHble cioco0bl HHPOpMAIMOHHOTO coryacoBanus noacuctem CAIIP nocturatorcs nubo
coznanreM equHoi BJI, mnbo compspkennem Heckonbkux bJ] ¢ mOMOIIBIO CrieUaTbHBIX MPOTPaAMM,
KOTOpBIE MEePEKOIUPYIOT HHPOPMAIIUIO, IPUBOIS €€ K TpeOyeMOMy BUTY.

Yactu mporpaMMHOTO 00ECIIeYeHHUsI U METO/Ibl, OCYIIECTBIISIONINE yIIpaBiieHHue 0a30i TaHHBIX,

COCTaBJISIIOT cucmemy ynpasieHus 6azamu Oaunvix (CYBJ]). Ha puc.5.1 mokazan mnpumep wuc-

TIpuknanna orpamma
p&',yﬁxi‘im";;ﬁm%rﬁm < nons3oBanust CYBJ] u B ms

TIPOEKTHPOBAHUS

MMPOCKTUPOBAHUA U3JeIui Ma-

IIpuknagnas mporpamMma

CTPYKTYPHOI'O
pOSYITOBaIIIS < IIMHOCTPOEHHS. Onumiem
TPEXMEPHOTO
MO/ICITUPOBAHMST) noCiaca0BaTCIbHOCTDb pa6OTBI
IIpuxiagnas nporpamma CyEI[ . 1 ) nmporpamMmma
HITH)XCHEPHBIX pacyeToB [
3arpamunBacT BO3MOXXHOCTB
IIpuknagnas mporpamMma CVBJI 5
KOHCTPYKTOPCKOTO » N7
HpOSKTHPOBAHS EeTANCH | A yreHus: gaHHeiX y CYBJl, oHa
TipHIIaTHaA IpOrpaMa rnepenaer HEOOXO0TUMYIO
TEXHOJIOTHYECKOr0 <
MPOCKTHPOBAHHS uH(pOpMaIMIO O TMOJb30BaTelNe,
TIpuKIaaHAs TpOrpaMMa TUINE 3aluch U T.0.; 2) Mpo-
IIPOEKTUPOBAHUS <

TCXOCHACTKHU

rpaMMa OCYILECTBJISIET TOUCK

IIpuknagnas nporpamMma

TIPOCKTUPOBAHUS ONMMCaHUs NAaHHBIX, HA KOTOPBIC
paBIAIONIMX IPOrpaMM K [
obopysosanHio ¢ YITY BBIJIaH 3ampoc; 3) ompenueserT,

Puc. 5.1. TIpumep ucnionszoBanuss CYB/] u B/l myis mpoekTupoBanus n3aenui
KaKoro Tuiia JOIrH4Y€CKUE H

buznveckue 3aIMucHu
HeoOXoauMbl, 4) BBIAeT OMEPAIMOHHOW CHCTEME 3ampoc Ha dTeHue TpeOyeMoil 3amucu; 5)

OTIepallMOHHAs CHUCTEMa B3aMMOJIEUCTBYET C (DM3MUYECKOM TMamsAThIO; ) 3amUChIBAET 3aIpOIIECHHBIE
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JAaHHBIE B CHUCTeMHbIe Oydepsl; 7) BBIACIICT TPeOyeMyl0 JIOTUYECKYIO 3alliCh, BBITIOJNHSS He-
o0xoauMble TpeoOpa3oBaHMs; &) TepenaeT JMJaHHBIE W3 CHCTEMHBIX OydepoB B mporpammy
MOJIb30BATENs, a 3aTEM IporpaMMe MoJIb30BaTesl HHOPMAIUIO O pe3ysIbTaTaX BBIIIOJIHEHUS 3a1poca;
9) nmpuknaaHas nporpamma oOpabaTeiBaeT moxydeHHble JanHble. Cructema ynpasienus bJl mo3soiser
MOJIYYUTh JOCTYI K HHTEIPUPOBAHHBIM JAHHBIM U JIOIYCKAET MHOXKECTBO PA3JIMUHbBIX MPEACTABICHUN
0 XpaHUMBIX JIAHHBIX.

[IpuBenem ocHoBHbie omnpenenenus CYDBJl, chopmymupyem TpeGoBaHUS, KOTOPHIM OHH
JOJIKHBI YIIOBIIETBOPATH, U onuieM (GyHkiuu, Beimonasembie CYB/I.

[IporpamMmmMHoOe obecrieueHre, KOTOpOe MO3BOJISIET MPUKJIAAHBIM MporpaMmaM pabdotats ¢ B/l
0e3 3HAHMS KOHKPETHOTO Croco0a pa3MelieHHs JaHHbIX B mamsatu DBM, Ha3wbIBalOT cucmemoi
ynpaenenusn 6azamu oannvix. Cuctema ynpasnenusi b/ BeicTymaer kak COBOKYITHOCTb ITPOTPAMMHBIX
CPEJICTB, IPEIHA3HAYCHHBIX AJIS CO3JaHMsl, BEJACHUS M COBMECTHOrO HMCHojib30BaHus b/l MHOrnmmu
MOJIb30BATEISIMH.

Cucrema ynpasiieHus: 6a3aMH JTaHHBIX 001#CHA 0Decneyusams:

* npocTtoty pusndeckoit peanuzauuu b/l;

* BO3MO>KHOCTb LIEHTPAIIM30BAaHHOIO U JCLIEHTPAIN30BaHHOTO ynpasieHus b/l;

* MUHUMU3ALNIO U30BITOYHOCTU XPAaHUMBIX JAHHBIX;
IIPEJIOCTABIIEHUE MOJIb30BATEIIO 110 3aIIPOCaM HENPOTUBOPEUNBON MHPOPMALUY;
* MPOCTOTY pa3paboTKH, BEJACHHUE U COBEPIICHCTBOBAHUE MPUKIIATHBIX IPOrPaMM;

* BBITIOJIHEHHUE PA3JIMYHBIX (PYHKITHI.

5.3. Seonroyuss Memodoe opzaHu3ayuu u o6pabomku aHHbIx e CAIIP

JIroboe  mpeAmpusATHE,  YUPEXAEHUE, OpraHU3alMi0  MOXHO  paccMaTpuBaTh  Kak
UHGOPMAYUOHHYIO CcUCmeMy, COCTOSLIYI0 U3 D3JIEMEHTOB, CBA3€M MeEXAy HHMH, 10 KOTOPBIM
LUPKYJIUPYET HEKOTOpas uHpopmanus, OIIpEEICHHBIM obpazom IIpe/ICTaBICHHAs,
nepepabarpiBacmasi, nepenaBaemas. [oBopsar, uro MC QyHkunoHupyer Ha 0aze HEKOTOpOH
ungopmayuonnou mexnonozuu. B moHsTHe MHPOPMALIMOHHON TEXHOJIOIMH BXOJIAT BCE YCTPOMCTBa,
HOCHUTEIHM, METOJbl XpaHEHUs, IepepadOTKH, NpUHLUIBI oOMeHa wuHpopManueill. Hampumep,
uHpopManMoHHas TexHosorus npeanpusatus 30—40—x rr. crpousack Ha 0Oaze TenedoHa, MOUTHI,
YCTHBIX COOOIIEHUHN, OTYETOB, PA3INYHBIX (GOpPM U OJaHKOB, OyMar u T.11.

3ao0aueil  npoekMuUposWUKOE ABMOMAMUSUPOBAHHBIX —CUCHeM SIBISIETCS BKIIOYEHHE B
CYUIECTBYIOIINE HHPOPMAIIMOHHBIE CHUCTEMbI CO CBOEM MH(OPMAIIMOHHON TEXHOJIOTHEH 3JIE€MEHTOB
aBTOMAaTH3allMM Ha BCEX YPOBHAX M CO37aHHME Ha 0a3e aBTOMATHU3ALUU HOB0U UHGOPMAYUOHHOU
mexunonoeuy. B STH ypOBHM BKIIOYAETCS M YPOBEHb aBTOMAaTH3allUM KOHCTPYKTOPCKO—
TE€XHOJIOTMYECKON NOTOTOBKH ITPOU3BOJICTBA.

[lepBble aBTOMATH3WPOBAHHBIE CHUCTEMbI IMPOEKTUPOBAHUS pPa3pabdaThIBAINCh HA OCHOBE TakK

HAa3bIBAEMOT0 HO3A0AYHO20 Memood. HpI/I 9TOM pCHIAIMCh BOIIPOCHI AaBTOMATHU3AlWH 3aJdav
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OlepaTUBHOTO YpOBHS. BpiOupanuch camble oueBHUIHBIE, (hOpMaIu3yeMble (MMEIOLIUE alrOPUTMbI
pEeIIeHNs) 33]a41, aBTOMATH3AIMs KOTOPBIX Cpa3y JaBajia MAaKCUMAaIbHY0 3()PEeKTUBHOCTD. DTO OBUIH
3aJlayM pacuera MPUITyCKOB U PEKMMOB pe3aHHUsl, BHIOOPA 3arOTOBKH M 000PYAOBAaHHUA U T.1II.
[To3agaunblii METOJ aBTOMAaTU3alMU KpalHE MPOCT, OYEBHUJICH U 3aKIIOYAETCSA B CIECAYIOLIEM.
Jlnia kaxkaoi 3amaun co3faBayics CBOM 00k maHHBIX [[; ¥ cBos mpukiagHas nporpamma I1;, kotopas

pelasa oJHy 3Ty 337a4y ¢ MAaKCUMaIbHOU 3P PEKTUBHOCTHIO:

3agaya 1 | i | | I |

3agaya 2 | PP | | I1, |

3agaya n | Hn | | IT, |
Puc.5.2.

Ho npu co3nanum crnoxxubix nHGOopManuonusix cucreM CAIIP pa3paboTdunku CTOIKHYIUCH CO
CIICAYIOIMMU TPYAHOCTSIMU U MPOOIIeMaMK, KOTOPbIE 3aJI0’KEHBI B 1033]a4HOM METO/IE:

1. Bo3Hukana npobrema Kormpoas uzoblmoyHocmu OAHHbIX, TIOCKOJIBKY JTaHHBIE B 3ajadax
Morinu nyonupoBatbes, T.e. nepeceuenue [ N JI; # 0. K mpumepy, n 3agaua pacuera peKUMOB
pe3aHusi, U BeIOOpa 0OOpPYIOBAaHHS COJCPXKAT OJMHAKOBHIC JAHHBIE O XapaKTEPHCTUKAX CTaHKOB.
CH0XHOCTb COCTOMT B TOM, YTO JIF00O€ M3MEHEHHE MCXOJHBIX JAHHBIX B OJHOM 3ajaue BieYeT 3a
co00# HEOOXOUMOCTH OHOBPEMEHHON KOPPEKTUPOBKH JAHHBIX BO BCEX 3ajadax.

2. Bo3HuKkana 63aumocesnzb mexcoy OAHHbIMU U HPUKIAOHLIMU NPOSPAMMAMU, KOTOPbIE
MACAJIUCh HA CTAaHJAPTHBIX S3bIKaX IporpammupoBaHus tumna Ilackans, ®oprpan, belicuk u T.10.
[IpuknanHple TPOrpaMMBbl COJEPKaNM KAaK ONMMCAHWE JAHHBIX, TAK U AJTOPUTMblI MAaHUITYyJIUPOBAaHUS
JaHHBIMU (ONIEepaluu JI0CTyNa, BbIOOpA, BCTABKH, 3aMEHBI, YAAJE€HUS, PEOpPraHu3alluy JaHHbIX). B
pe3ynbTate J1000€ M3MEHEHHE B OpraHM3allMM JIaHHBIX MPUBOJIMIO K HEOOXOIMMOCTH H3MEHEHMS
nporpaMMbl. Kpome TOro, mpakTHUeCcKM HACHTUYHBIE aJFOPUTMbl MaHMUITYJIUPOBAHMS JaHHBIMU
JOJKHBI OBUTH COJEPKATHCS BO BCEX MPUKIIAJAHBIX IPOrpaMMax.

3. HegosmooicHo 6wilimu HA KA4eCmeeHHO HOGbll YPOGEeHb UHQDOPMAYUOHHBIX MEXHONO2UL,
IIOCKOJIBKY

* HE peanu3yercs "NPUHIUIN HOBBIX 3a7a4', aBTOMAaTHU3aIUs IMO—CTapoOMy, UCXOMIsS M3
CYLIECTBYIOIIMX B YUPEXKACHNUHU 33124,

* BBIOOpOYHAsT aBTOMAaTU3alUsg MHQOPMAIIMOHHBIX MPOILIECCOB HApYyIIAeT €CTECTBEHHbIE
IS IPEANPUATHS B3aUMOCBSI3U, HH(OpMAIIMOHHAs CUCTeMa paboTaeT B pa3HOO0ii.

OTH W Jpyrue TPYAHOCTH TPUBEIM pPa3pabOTUMKOB aBTOMAaTU3MPOBAHHBIX CHUCTEM K
MIOHMMAHMIO TOTO, YTO INPU NEPEXOJE OT aBTOMATHU3ALMM OTAEIBHBIX 337ad K CO3AAHMIO CIIOKHBIX
aBTOMATHU3HPOBAHHBIX MH(POPMAIMOHHBIX CHUCTEM TpeOyeTcsi He TOJIbKO B3aUMOYBS3Ka 3a7ad, HO U
KayeCTBEHHO HOBBIA MOAXOJ K OpraHU3alH JaHHBIX. BB CchOPMYIUPOBaHBI cmaHOapmHbie
mpebo8aHus K opeanu3ayuu OAHHLIX 8 A8MOMAMUUPOBAHHOU cucmeMme. JIBa OCHOBHBIX TpeOOBAaHUS

3aKJIIOYAaKTCA B CJICAYIOIICM:
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* unmezpayusi  OaHHbLIX, KOTIAa BCE JAaHHBIC HAKAIIMBAIOTCS W XpaHATCS
[EHTPATN30BaHHO, CO3/aBas JUHAMUYECKU (B peaJbHOM MaciTabe BpEMEHH) OOHOBISIEMYIO MOJIEIH
npeaMeTHou ooactu. [IpeameTHas 00acTh — 4acTh peaibHOTO MHUPA, MOJIe)KAIas aBTOMATHU3AIIHH;

* MaKCUMaJIbHO BO3MOXKHASl HE3A8UCUMOCMb NPUKIAOHBIX NPOSPAMM OM OAHHbIX, T.C.
OTJICJICHHUE JIOTHYECKON MOJICIH TMPEIMETHON 00JacTH OT (PU3UUYECKOrO MPEACTABJICHHS B IMaMSTH
OBM wuiu, kak TOBOPSIT, 00ecreYeHrne JTOTHIeCKOr U PU3NIECKO He3aBUCUMOCTH JIaHHBIX.

BrimonHenue 3tux TpeGoBaHUN MPHUBEIO K CO3JaHUIO €IUHOTO I BCeX 3a1a4 OJI0Ka JTaHHBIX
(6a3pr mannHbix — bBJl) m pa3paboTKe OMHON YHNPaBIAIOWICH MPOrpamMMbl JUISI MaHHITYJIUPOBAHHS
JAaHHBIMU Ha (GU3UYECKOM YPOBHE (CHCTEeMBI yripaBieHus 0a3oi nanubix — CYBJI) (puc.5.1).

W3 npuknagHslx nporpamm no3ajzagHoro Merona B CVYBJl Obuinm BbIIEIEHBI CPENCTBA
MaHUMYJIUPOBaHUS JaHHBIMU Ha (Qu3ndeckoM ypoBHe. Imenno CYB]] obecrnieunBaeT HE3aBUCUMOCTh
JIAHHBIX, a MIPUKJIAHBIC MPOTPAMMBbI TTOIJIEPKUBAIOT JIOTUKY KaXK/I0M KOHKPETHOH 3aa4yu. M3MeHenus
dusnueckoil opranmzanuu BocrnpuHuUMaroTcss CYBJl u He BIMSIOT HA NPUKIATHYIO TPOrpammy.
V3MeHeHre JIOTUKH TPHUKIAIHON MPOrpaMMbl He TpeOyeT peopraHu3alliid U W3MEHEHHUS MEXaHH3Ma
JOCTyTa K (PU3NUECKUM TAaHHBIM.

Takum oOpazom, BBeaernne CYBJ] oraenser IOTHYECKYHO CTPYKTYpPY JHaHHBIX (T.C.
npejcTaBieHue 00 OpraHU3alMi JaHHBIX C TOYKHU 3PEHHSI MOJIb30BATENsl) OT (PU3NUECKOU CTPYKTYpPHI
MTAHHBIX B namsatu DBM.

Bnepsoie Tepmun "0a3a gaHHBIX" mosBuicsa B 1962 r. ba3za maHHBIX caMblii BaKHBIN DJIEMEHT
aBTOMAaTU3UPOBAHHON cucTeMbl. HO He BCkuiA 00K JaHHBIX ABISIETCS 0a30i JaHHBIX. ba3a qaHHBIX —
3TO COBOKYITHOCTb JaHHBIX, 00JIJAIOIINUX CIEAYIOITIMHI KaueCTBAMU:

* WHTETPUPOBAHHOCTHIO, HAMPABIIEHHON Ha PEIIeHUEe OOIINX 3a]1ay;

* MOJIYIBHOCTBIO (T.e. CTPYKTYPHPOBAaHHOCTHIO, OTPAKAIOUIEH HEKOTOPYIO 4YacTb

peaJIbHOTO MUPA);

* B3aMMOCBA3aHHOCTBIO,
* KOJUICKTUBHBIM HCITIOJIb30BAHMEM HCCKOJBKUMU IMPUKITIAAHBIMHU ITPpOrpaMMaMu;
* HE3aBUCUMOCTBIO OIMMCAHUA JAaHHBIX OT IIPUKIIAAHBIX IPOTpaMM, IMOCKOJBbKY TAHHBIC U

UX OIHUCaHMs XpaHsTcs coBMecTHO B B/1.

Paznuuator Tepmunsbl "dpakrorpadudeckas bJ[" u "nokymenransnas b/l". @axmoepaguueckan
bJ] XpaHUT MHOXXECTBO CBEACHMI 00 00BEKTaxX MpPEeAMETHONW 00JIaCTH, UX CBOMCTBAX, CBA3SIX MEXIY
HUMH. JJoxymenmanvras BJ/] HakaniauBaeT U oOpaOaThIBaeT MPOU3BOJIbHBIE TEKCTOBBIE JOKYMEHTHI.
Hac B nanpHeiiniem OyayT uHTepecoBarh (akrorpaduyeckue, a TakKe CMEeIIaHHbIe, JOKYMEHTaJIbHO—
daxTorpapuueckue B/I.

AHaNOrM4HO He BCsKas ympasisitonas nmporpamma padotsl ¢ b/l sasnsercs CYBI. CVE/] — ato
MaKEeT IPOrpaMM, IMO3BOJISIOLIHI:

* o0ecrieunTh MOJb30BaTeNlel (NMPUKIAJHBIE MPOTPaMMbl) S3BIKOBBIMH CpEICTBAMHU
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ONMMCAaHUS U MAaHUITYJINPOBAHUS JaHHBIMU;

* o0ecreYnTh MOIEPKKY JOTUYECKHX MOJENeH JaHHBIX. Mojenb JaHHBIX ONpeIeNnseT
JIOTUYECKOe MpeicTaBlIeHne (PU3NUECKUX JAHHBIX;

* 00eCTIeYnTh Omepaly CO3AaHNs U MAaHUITYJTUPOBAHMS JIOTHYECKUMU JTaHHBIMU (BBIOOD,
BCTaBKa, OOHOBJICHWE, YAAJICHHE W T.M.) U OJHOBPEMEHHOE OTOOpakeHHE (BBITTOJIHEHHE) AITUX
ornepauuii HaJ GU3NIECKUMHU TaHHBIMU;

* o0ecneunTh 3allUTy W IEeJOCTHOCTh (COTJIACOBAHHOCTH) JAHHBIX, IMOCKOJBKY IIpH
.KOJUIEKTUBHOM pPEXHUME€ padOThl MHOTUX I0Jb30BaTENIE BO3MOXKHO HCIIOJIb30BAaHME OOLIMX
¢bu3nyuecKux AaHHBIX. DTO O3HA4YaeT, YTO HEOOXOIMMO OOEeCHeuMBaTh 3AIIUTy OT HEKOPPEKTHBIX
OOHOBJICHUM TI0JIb30BATENSIMH, 3AIIUTy OT HECAHKIIMOHWPOBAHHOTO JOCTYIA, 3alUTy JAaHHBIX OT
pa3pylieHuii mpu c0osix 060pyaoBaHusl.

Bo3moxnbl nBa Bapuanta noctpoeHuss CYB/[. B nepBom ciywae cpeacTBa ONUCaHUS U
MaHunyiaupoBanus gaHHbIMU CYDB/I BKIIIOUAOTCSA B yHHBEPCAJIBHBIN SI3bIK IPOIPaMMUPOBAHUS TUIIA
Cu, Ilackanp, Ha KOTOPOM THIIYTCS TMpHUKIAAHbIE mporpammbel. Bo Bropom cinyuae CYBJ]
MIPeJICTaBIsIeT CO00M MHTEPIPETaTOp (UM KOMITWISATOP) CHEIHAIBLHOTO "S3bIKa 3allpOCOB" K JaHHBIM,
CIIOCOOHBIN B TMAJIOTOBOM WJIM ITPOTPAMMHOM PEKMUMax BBIOJIHATH KOMaH/bI ynpasieHnus b/ atoro
s3pika. [Ipukiagnas nmporpamMma MOXeET ObITh MOJHOCTBIO HAlKMCaHA Ha 3TOM si3bIKe. TeM He MeHee
takne CYBJl oOpryHO momyckaroT pacmmpeHus Ha si3pikax Cu, Ilackans, AccemOnep, beiicuk.
N3yuenne sas3pika nporpammupoBanus CVYDBJl BTOporo Tuma HE MEHEE CIOKHO, YE€M H3Y4YCHHE
CTaHJIaPTHOT'O S3bIKa IPOrPaMMHUPOBAHHUSL.

Cucrema ynpasnenus b/l peanusyer n1Ba unrepdeiica:

1) Mexy TOTHYECKMMH CTPYKTypaMH JIaHHBIX B Iporpammax u B B/1;

2) Mexay norudeckoii u ¢pusnueckoit crpykrypamu b/1.

B 3akmroueHme mepeuuciauM - npeumywiecmea  WCIONb30BaHWUS — KoHyenyuu B/ B
aBTOMATHU3MPOBAaHHBIX CUCTEMAX:

lenTpanu3oBaHHOE ympaBieHHE HH(POPMALMOHHBIMH  pECypcaMu, CHHXPOHHOE
MOJIEP/KAHUE TAaHHBIX I BCEX MPUIIOKEHUI.

OtcytcTBHe po0aeMbl KOHTPOJIS U30BITOYHOCTH JaHHBIX BCIEACTBHE X UHTETPALIUU.

OnHOKpaTHBINA BBOJ MU MHOTOKPAaTHOE MCIIOJIb30BaHUE JaHHBIX Ojarojaps yCTpaHEHHUIO
TyOIMpOBaHMS.

VYHUpUKAIMS cpeICTB OPraHU3aIMK TaHHBIX U HE3aBUCUMOCTh IPUKIIAJHBIX IPOTpaMM

OT OpraHu3alii JaHHBIX.

5.4. baHku u 6a3bl daHHbIXx CAIP
Aemomamu3upoeannslii OAHK OAHHBIX TIPEJICTABISAIOT COOON YeTOBEKO—MAIIMHHYIO CHCTEMY,
BKJIFOYAIOIIYIO CIIEI[HAJIbHBIE CIPYKTYpBHI OpraHu3auu nHpopmanuu, aJITOPUTMBI,

CIICUAJIM3UPOBAHHBIC A3BIKU U a,Z[MI/IHI/ICTpaTHBHblﬁ nepcoHal.
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baszer nannbeix, CYB/I, annapatasie cpeicTBa, 00CTYKUBAIOIINE CIYKObI 1 HEKOTOPBIE APYTHE
KOMIIOHEHTBI BMECTE COCTaBISIOT Oanx Oaunvix (BHJI). B coBokymHOCTH OHM 00ecreuuBaroT
CO3/laHME W SKCIUTyaTaluuio 3((EeKTUBHBIX CHUCTEM HaKOIJIEHHS HH()OPMAaLMU, MNOCTYyHAroIleld OT
HECKOJIbKUX MCTOYHHKOB, €€ OOHOBIIEHHE, KOPPEKTUPOBKY, MHOTOLIEIEBOEC HCIIOJIb30BaHUE B
Pa3INYHbIX MMOACUCTEMAX IMPOEKTUPOBAHUS, a TAKXKE NMPSAMYIO CBA3b C IOJIb30BATEIEM JUISl TIOTY4YEHHUS
OTBETOB Ha MPOM3BOJIbHBIE, B TOM YHCJIE 3apaHee HE3AIUIAHUPOBAHHbBIE BOIIPOCHI.

Co3znanue oTkpbIThix CAIIP monmpasymeBaer peaM3alvio B HUX BO3MOYKHOCTEH B3aWMHO
HE3aBUCHMOTO BHECCHHS HM3MEHEHUH B MH(OpMAIMOHHOE M mporpammHoe obecrneuenue. CTeneHb
OTKPBITOCTU OYZAET BBICOKOM, €CiIM 3aMEeHa KaKOH—JIMOO OJHOW MporpaMmbl HE NOTpeOyeT BHECEHUS
U3MEHEHHU B JIpyrue MporpamMMbl WM B CTPYKTYPHI JaHHBIX M €CIIM U3MEHEHUS B HHPOPMALMOHHOM
(doHIe MM TEXHMUYECKMX CPEACTBaX XpaHeHHs (QoHAa He MOTPeOYIOT M3MEHEHUH B IPOTrpaMMHOM
obecrieuennu. Takas pas3Bsizka WH(GOPMAIIMOHHOTO M TNPOTPAMMHOTO OOECIIEYECHHUsI Pealn3yercs B
6ankax ganHbix (BH/I) u moanep:xuBaeTcst BBEICHUEM mpex YpOosHel ONUCAHUSL OAHHbBIX.

Konyenmyanouwiii yposenv, Ha3blBaeMblil Jlornyeckoil cxemoil B/, ciyxut s onucaHus
CTPYKTYphl MH(opMarmoHHoro GoHaa (Bcel COBOKYMHOCTH 0a3 IaHHBIX B paccmarpuBaemom BHJI)
0e3 mpuBsA3KM K (U3NYECKHMM crocobaM ero XpaHeHHs B 3alOMUHAIOMUX ycTpoicTBax OBM.
Brewnuii yposens CBA3aH C ONIMCAHUEM OTAEIbHBIX 0a3 JaHHBIX 0e3 ydyeTa cioco0oB XxpaHeHus. Takue
ONMCAHUS HA3bIBAIOTCA J02uyeckumu noocxemamu. Quzuueckuil yposeHb Kacaercs pa3MelleHus daH-
HbIX B namsaTu OBM. KoHuenrtyanbHbll U BHEIIHUI ypOBHUM MHOIZIA OOBEIUHSIOTCS B J02UYECKUll
YPOGeHb.

PazpaGorunku  mporpammHoro  obecrnedenuss CAIIP  Moryr ucnoiab3oBaTh — JIMIIb
MPEJICTaBJICHUS] JIOTHUECKOTO YPOBHS, YTO CYLIECTBEHHO YIPOIIAET UX paboTy 1o MHPOPMALMOHHOMY
COIJIACOBAHUIO YacTed pa3pabaThiBa€MOro IMPOTPaMMHOIO oOOecredyeHusi. OTU Ipe/CTaBICHUs
BBIPAXAIOTCSl CPECTBAMH CrielHaNbHBIX sA3bIKOB BH/I — s361k06 onucanus oanneix (10J1) u s3vikos
manunynupoganus oannvimu (IM]I). C momoupto O]l 3amatorcs cTpykrypel B/, T.e. Tumsl u
(dbopMaThl JaHHBIX, COCOOBI MX OOBEIWHEHHUS B T€ WM MHbBIE CTPYKTYpHBIE €AMHMIIBI M arperarsl,
CHocoOBl CBS3M 3THX €AMHUI] Mexay coboil. [lo cBoemy xapakrepy npemioxenus O]l 6iu3ku k
OOBSBICHUSAM TUIIOB JAHHBIX B TaKUX BBICOKOPAa3BUTHIX alrOpUTMHUYECKUX si3bikax, kak [TACKAJIb
wi AJIA. C nomomsio SIM/] peanusyercs untepgeiic noibp3oBareneil U MPUKIATHBIX IPOTrPaMM C
b/l. B OonbmuHcTBe cinyyaeB SIMJl mpenctaBisioT coOOW pacHIMpEHHs] H3BECTHBIX S3BIKOB
IIPOrpaMMHUPOBAHUS.

baHKM 1aHHBIX ¥ UX COCTAaBHbIE YaCTH Kiaccuguyupyrom 1o psaay Ipu3HaKoB.

Ilo crenenn ynuBepcanbHocTH paznndaroT CYB/l yHUBepcaabHbIE U CHENMATU3UPOBAHHBIE,
a b/l — mnpoekTHO—3aBUCHMBIE W TPOEKTHO—HE3aBUCHUMBIC. YHugepcanvnvle CYB/] MOXHO
UCIOJIb30BATh B PA3IUYHBIX NPUIIOKEHHUAX, CIIEIMaIn3aius coorsercTyromero bH/[ mpu stom Oyzner

OTIpeNIeNsATECA KOHKpEeTHhIM HamojiHeHueM bJ[. Bo3moxuoctu moctpoenust yHuBepcalbHbIX CYB]]
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BBITEKAIOT U3  HJCHTUYHOCTH  CTPYKTYp JAaHHBIX, MMEIOUIMX Pa3IU4Hyl0 I[POOJIEMHYIO
NpUHAIEKHOCTb. Cneyuanusuposannvie CYB/[ 103BOJIAIOT 32 CYET OPUEHTALMM Ha OINPEAEICHHYIO
IPEIMETHYI0O OO0JIaCTh C XapaKTepHbIMH CTPYKTYpaMH JaHHBIX U MpoLeAypaMH HUX 00paboTKu
n00uThCst 60bIIeH 3 (HEKTUBHOCTH MCIIOIB30BAHMSI BEIUMCIUTENBHBIX PECYPCOB.

IIpoexmno—3asucumvie BJ] conepxaT nHGOPMALMIO O TEKYIIMX IPOEKTaX, 3Ta MH(popMalus
IIPETEPIEBACT 4YacTble M3MeHeHUus. [Ipoekmuo—mnesasucumvle bJ[, Ha3pIBaeéMble apxueamu, XpaHsIT
JaHHbIE, IPUMEHSEMbIE BO MHOTUX NPOEKTaX, BHIOOPKA JaHHBIX U3 apXUBOB MPOM3BOJIUTCS ropasio
qalle, 4eM 3aluch HOBBIX JAHHBIX.

[To macmradam ucnonb3oBaHus paznuuaroT b/l nHTerpupoBanHelie (0OLIME), JTOKAIbHbBIE U
OTJENbHBIX MNakeToB NpukiaagHsix nporpamm (IIIII). Humezpuposannas B/ oTHOCHUTCS KO Beei
CAIIP, B Heil conepxuTcs MHPOpPMaLUs, ABISAIOIIAACA MPEAMETOM 00pabOTKU B Oojee ueM O/HOM
noncucreme. Yepes wuHTerpupoBaHHylo b/l peanusyrorcs WHGPOPMALMOHHBIE CBS3H  MEXIY
noacuctemamu CAIIP. Jlokanvnvie B/[ Bmecte ¢ cootBercTByromumMu CYBJ] o0ciyxuBaroT oqHy U3
noacucteM CAIIP u peanu3yoT HH(POpPMALMOHHBIE CBA3M MEXIY [aKkeTaMu MporpamMm H
MPOrpaMMHO—METOIUYECKUMHU KOMILIEKCAMU BHYTPH MOACUCTEMBL. bazwvl danuwix omoenvHuix IIITIT
OpPTraHu3ylTCs Uil YHH(PHUKAIMH HHOOPMAIIMOHHBIX CBS3€H MEXIY OTICIbHBIMH MpPOTpaMMaMHU
naketa. Takue bJl 00b14HO MOABIAIOTCA B ciydasx BkiatoueHus B CAIIP HezaBucumo pa3paboTaHHOTO
MakeTa, IMCIOIIET0 CBOU CpeACcTBa MH(OPMAIIMOHHOTO HHTEpderica.

I[To mecry xpanenmss bJ/I nensatcs Ha LEHTpaIu30BaHHBIE M PACHpPEICIICHHBIE.
Llenmpanuzosannvie BJ/] XpaHATCS B 3alIOMMHAIOIINX YCTPOMCTBAX LIEHTPAJIbHOTO BBIUMCIMTEIHLHOTO
KOMIUIEKCA MM B CHENMalIbHO BBIACICHHOM Y3lI€ BBIYMCIMTENbHOM ceTu. Pacnpedenennvie BJ]
COCTOSIT U3 HECKOJBKHUX YacTed, paclpeneseHHbIX MO y3jJaM BBIYUCIUTEIbLHOW CHCTEMBI WJIU CETH
(Hammpumep, no pazauuHbiM APM), B KOTOPBIX JaHHBIE pa3MELIEHbI [0 MECTY BO3HUKHOBEHHUS HIIU
Haubosiee »¢ddexTuBHOrO wHcmoiab3oBaHusl. OHa mpennosnaraer, 4ro Ha Kaxmoi OBM nanHbie
ynpasisitorcs JJokanbHeiMu CYB/I.

[Io cremenm cBA3HOCTH (CTPYKTYpUPOBAaHHOCTH) JaHHBIX pasnunyatoT B/l u CYBJ
JIOKyMeHTaJlbHble M (akTorpapuyeckue. CTpyKTypa HaHHBIX 3aJaeTcsd YyKa3aHHEM MHOXECTBa
COCTaBHBIX YacTel MH(OpMaLUK U CIOCOO0B U3 B3auMOCBs3U. [Ipu onrcaHuu CTpyKTyp TaHHBIX Yalle
BCETO ONEPUPYIOT 3aMUCAMH KaK OCHOBHBIMHU YacCTSIMH MH(OpMaIuy. 3anucu COCTOST U3 MOJEH, mois
— U3 AJIEMEHTOB — HAMMEHbIIINX HeleIUMbIX 0e3 MOTepH CMbIcia eIMHULl HHOpMAIK. 3alUCH MOTYT
00bEeIUHATECA B 0Oojiee KpYINHBbIE CTPYKTYPHBIE €IMHMIIbI, Ha3bIBa€Mble MAaCCHUBAaMH, CIIMCKaMH,
¢aitnamy, OTHONICHUSAMHM, Oa3zaMu NaHHBIX. /[okymenmanvHele (AeCKpUNTOpHbIE) b/, Ha3bIBaeMble
Takxe uxngopmayuonno—nouckoguimu cucmemamu (UI1C), xapakTepusyroTcst TeM, 4To UHPoOpManus
MpeJcTaBiIsieTcss B BUAE ClIa0OCTPYKTYpUpOBaHHBIX 3anuced. CiiaboCTpyKTypUpOBaHHBIE 3alliCU
COCTOSIT U3 DJIEMEHTOB CHMBOJIBHOTO THIIA NEPEMEHHOM IJIMHBI, Yallle BCETO 3TO IPENJIOKEHUS U3

CIIOB €CTECTBEHHOrO s3blka. @akmocpaghuueckue bBbJ[ xapakrepusyrorcs TeMm, u4TO HUHGoOpManus
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XPaHUTCA B BUJE CUJIBHO CTPYKTYPHUPOBAHHBIX 3alIUCEH, A KOTOPHIX XapaKTepHb! (PUKCHPOBAHHbBIE
KOJIM4ecTBO M opmarel mosiell. [lpumepsl momoOHBIX 3amuceil — CTPOKM TaOIHIl C YUCIOBBIMHU
3HAYECHUSIMU DJIEMEHTOB.

[Io THmy UDPpUHATOM MoAeJM [JAAaHHBIX pazm4yaloT bJl  persiuuoHHBIE, CETEBBIE,
uepapxuueckue. Mooenvlo OanmbiX Ha3bIBACTCS NPEICTABICHHUE O IPEIMETHOM 00jacTu B BHJE

CTPYKTYpPBI JAHHBIX — 0003HAUCHUH JAHHBIX U CBS3CH MEXKTy HUMHU.

5.5. Modenu OaHHbIX

[Tonb3oBarens b/ untepecyer ee nnpopmanoHHOE U CMBICIIOBOE coaepxkanue. [logpoOHocTu
opranu3anui (HU3MYECKOr0 XpaHEHHUs NaHHBIX €ro He HHTepecyloT. [loaToMy B mpeacTaBieHUR
naHHbIX B B/l MOXKHO BBIIEIUTH 1Ba YPOBHS a0CTPAKIIMHU:

* WH(OPMATMOHHYIO MOJICTIB;

* bu3nUecKyr0 MOJENb JaHHBIX.

Hugppopmayuonnas mooens NOIKHA OTOOPAXKATh MPEIMETHYIO 00JIaCTh B TEPMHHAX, MTOHITHBIX
U TPUBBIYHBIX Ui Mojdb3oBaTenda. OObiyHO 3T0 MHGoOpManus 00 HHTEpEeCcyoUMX ero Qaxrax,
SIBIICHUAX, COOBITUSAX, IPEMETaX, 00 MX CBOMCTBAX M CBA3SIX MEKAY HUMHU.

[IpoekTupoBIIUKN HHGHOPMALITMOHHONW MOAEIN TEPMUHOM CYUJHOCHb HA3ZBIBAIOT 00BEKT 000
IPUPOJIbI, O KOTOPOM HaJlo XpaHUTh MHpopMmanuio B bJl. Hanpumep, MHOXECTBO CTYJEHTOB MOXKHO
Ha3BaTh CYIIHOCTBHIO "cTyneHT". CBOICTBA, XapaKTepU3YIOLIUE CYIIHOCTh, Ha3bIBAIOT ampuOymamu..
[Tpumepamu aTpubyToB cymHocTH "cTyneHt" sBistorcs @amunus, Bospact, Kype, Jlata nocrymienus
U T.I. Mexay paslM4HbIMH CYIIHOCTSAMH NpeAMETHOW o00jJacTh M HX aTrpubyramMud MOTYT
CYIIECTBOBAaTh MEXCYIIHOCTHbIE M MEXaTpUOyTHbIE CBSI3U, HWH(DOPMALIMOHHO BaXKHbIE IS
nonb3oBarens b/I.

AOcTpakTHas uwH()OpMaAIMOHHAsS MOJENTb MPEIMETHONW O00JacTH, T.€. BBHIJCIICHHBICE B HEH
CYIIHOCTH, aTPUOYTHI, CBA3H JIOJIKHBI OBITh KAKUM—TO 00pa30M OIMUCaHbI I peacTaBieHus B OBM.
DTO ONHCaHME JCNIACTCA CPEICTBAMH Modeau OanHblx, KoTopyto nojaepxkubaer CYB/I, n Ha3siBaeTcst
eHympeHHel cxemoli THPOPMALIMOHHON MOJIENH.

Taxum oOpa3om, mosryyaem TpU YpOBHS ONKMCAaHUS JaHHBIX B B/, ymomMsHyThIX BeIIE (pHC.5.3).

Kak Buano, CYBJl noanepxuBaeT HEKOTOPYIO MOJIENb JaHHBIX M OTOOpakaeT ee B
COOTBETCTBYIOIIME CTPYKTYphl (pu3nueckorr 0a3pl mgaHHbIX. CpeactBamu monaenu gaHHBIX CYB]]
CTPOUTCSl JIOTMYECKass BHYTPEHHSS cxeMa HWHQOPMALMOHHOM MoOJenu NpeaMeTHOH o0nacTu.
[Ipuknagnas mporpamma, KoTopas NUIIETCS B TepMuHax Mojenu gaHHbix CYDBJl, moanep:kuBaet
JIOTHKY BHEIIHEH MH()OPMAIMOHHOW MOJENH MPEeaIMETHON 00JacTh Ui MOJIb30BaTeNsl, OCHOBBIBASChH

Ha BHYTPEHHEW cXxeMe MpeIMEeTHOU 00JIacTH.
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Takum 00pazoM ocyiecTBIsIeTcs HHOOPMAITMOHHOE MOJICTUPOBAHUE MTPEAMETHOM 00JIacTH B
namsatu OBM. S3pixk nporpammupoBanus CYBJl comepxur cpeinctBa onMcaHus Kak BHYTPEHHEH
CXEMBbI, TaK U CO3aHUS MPUKJIAJIHBIX TPOrPAMM.

Mooenv 0annwix, xotopyto noanaepxusaet CYB/] Ha 1oruueckoM ypoBHE, OIPEaeseTCs TpeMs

e — Brermnmss KOMIIOHEHTAMU:
uHGOPMAaLMOHHASL . .
YPOBCHbL MOJeJb JlomycTuMol  CTPYKTYpOH
=
S|
22 [puknagnas  JaHHBIX, PA3HOOOpAa3HEM U KOJIWYECTBOM
oo <«
g8 mporpamMma
= g TUTIOB OOBEKTOB, KOTOPBIC MOXKHO OIHCAThH
o
= KonnenryansHsbrii BHyTpeHHsIs cxema C MOMOIIBIO MOJIEJIH.
YPOBEHD
MHOXECTBOM  JTOMYCTUMBIX
<—— CVb o
A omnepanuii Hajl TaHHBIMHU.
dusrgeckuit dusnueckas 6asza OrpanuveHUSIMHA TUTS
HMaHHBIX
YPOBCHb KOHTPOJISI IEJOCTHOCTH, 3TO JIOTHYCCKHE
Puc.5.3. Yposuu ommcanus nannbix B b/l OTpaHUYCHUSI MOJIEIH, HAKIIAJIbIBAEMbIE Ha
JIaHHBIE, IS COXpaHEHUS

HENPOTUBOPEUMBOCTH JAHHBIX U OOECHeueHus aJeKBaTHOIO (JIOCTOBEPHOI0) OTOOpa)keHus
npeaMeTHou obmactu B b1,

Mopgenu nanubix, noxanepxuBaembie CYB/l, nenst Ha cemesgvle, uepapxuueckue W
penayuonnvie. COOTBETCTBEHHO Pa3InyaroT CETEBbIE, nepapxuueckue u peiasiunonusie CYB/I.

Ceresble u uepapxuueckue CYBJ| nomyunnun Haubospliiee pacnpocTpaHEeHHE Ha OOJbIIUX U
MuHH-OBM. OcHOBHOW BKJIag B pa3padOTKy TEOPHUM CETEeBBIX W, KaK YacTHBIM CIydai,
HepapxXxHUuecKUX MoJIelel TaHHBIX, A3bIKOB onucanus U Mmanunynuposanus CYB/] saecia KOJACUJI
(CODASYL) — Accommanus mno s3plkaM U cuctemMam o0paboTku naHHbIX. [Ipaktidecku Bce CYB]]
MIEPCOHAIBHBIX KOMITBIOTEPOB MOJAECPKHUBAIOT PEISLUOHHYIO MOJIENb TaHHBIX.

Penayuonnas mooenv OanHvix TPEACTaBISET COOOM COBOKYMHOCTh TaOJNMIl, HAa3bIBAEMBIX
oTHOImIEHUAMU. CTpPOKHM TaOJIUI] COOTBETCTBYIOT 3aIlUCSAM, Ha3bIBAEMBIM KOPTEXaMH, a CTOJOLBI —
aTpuOyTam, SBISIOIIMMCS XapaKTePUCTUKaMU 00bEKTOB OMTUCHIBAEMOMN MPeAMETHON 00JIacTH.

Cemesas mooenvb OaHHbiX TPEACTABIAET CTPYKTYPY AaHHBIX B BUJAE NMPOU3BOJIBHOTO rpada,
BEPLIMHBI KOTOPOTO COOTBETCTBYIOT 3aIUCSM, a pedpa — CBA3IM MEXKIY 3alHUCIMU.

Hepapxuueckas modeny OanHblx OTINYAETCS OT CETEBOM TeM, 4YTO rpad, mpeacTaBisIOmUn
CTPYKTYPY, ABJIETCS AEPEBOM.

Jnsg kaxaol MoAenu MJaHHBIX XapaKTepeH CBOW Habop orepaiuii, BBIIOJHSEMBIX Haj
naHHbIMA. COBOKYITHOCTh MOJIEIM JAaHHBIX W COOTBETCTBYIOIIETO Habopa omnepanuil Ha3bIBaeTCs
nooxooom. WVepapxwdeckuid Tmoaxoj oOecneynBaeT HaubOojaee OBICTPBIA JOCTYH K JIaHHBIM.
PensumoHHbIN OAXO0A XapaKTEPU3yeTCsl IUPOKUMH BO3MOXKHOCTSIMU MaHUITYJINPOBAHMS JAHHBIMU U

ynoocteom M/l ans mosib3oBaTened, XOTd U MPUBOJUT K 3HAUMUTENbHBIM 3aTpaTaM BpPEMEHHU Ha
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nouck. CeTeBod MOAX0/I IO ITUM XapaKTEPUCTUKAM 3aHUMAET POMEXKYTOYHOE TOJI0KEHHUE.

5.6. PensiyuoHHbIlU Nodxod0

Konnenmust pensiimoHHON Moaenu MaHHBIX Obuia mpemioxkeHa E.®d.Koggom B 1970 r. mist
oOecrnieueHNs He3aBUCUMOCTH MPECTABICHUS U ONMCAHUS JAHHBIX OT PUKJIAJHBIX IPOTPAMM.

B ocHOBe pemsUMOHHOW MOJAENM [aHHBIX JICKUT HOHATUE omHowtenus (aHria. relation).
OTtHomIeHne yI00HO MPEACTaBIACTCS B BUAE ABYMEPHOU TaOIHMIIBI MPU COOJIOJCHUN OTPEIEICHHBIX
OrpaHUYMBAIOLINX yCsI0BUM. Tabnuua noHsaTHa, 0003prMa U IPUBBIYHA JJIs YEJIOBEKa.

Koan moxaszan, yro Habop OTHOIIEHWH (TaOJIWI]) MOXKET OBITh MCIONB30BAaH Ui XPaHCHHS
JAaHHBIX 00 O00BEKTax peaJbHOro MHpa M MOJCIMPOBAaHMS CBA3ed Mexay HuMu. Hampumep, ans
XpaHEHUs CYIIHOCTH "CTyaeHT" ucnoib3ytoT otHomenue CTYV/[EHT, B KOTOPOM CBOWCTBA CYILIHOCTH

pacnojiararoTca B CTOJ'I6LIaX Ta6J'II/II_ILII

CTVJI[EHT
Damunua_U.0. Jama_pooicoenus Kypc Cneyuanvrnocmo
WBanos U.H. 12.03.1978 4 TexHos10rust MalIMHOCTPOCHUS
ITerpos ILIL 30.10.79 3 Hcropus
Bnanumupos B.B. 1.01.1980 3 TexHosI0rust MAIIMHOCTPOCHUS
Ilerposckuii I1.C. 20.12.77 5 Byxyuer
Cunopos C.C. 2.04.77 5 DKOHOMHKA

CronOupl OTHOIICHUS HA3BIBAIOT ampubymamu W TPHUCBaWBalOT UM uMeHa. CHUCOK MMEH
aTpuOyTOB OTHOILEHUS Ha3bIBaeTcs cxemou omuowenus. Cxema Hamero otHowenus CTVIEHT
3aMyIIeTCs TaK:

CTVIEHT(®@amunua_H.0O., Jama_poowcoenus, Kypc, Cneyuanvrocmy)

Pensayuonnas 6aza oannvix — 310 HaOOp B3aMMOCBS3aHHBIX OTHOIEHHN. Kaxkmoe oTHOMIEHME

(rabnmuua) B OBM mpencraBnsiercs B BHAE OTIenbHOro (aiima nmubo yactu ero. MexIy HUMHU Cy-

MIECTBYIOT CJICAYIOIIHNE COOTBCTCTBHA:

Daiin Tabnuma OTtHomeHne CymHocTb
3aIuCh CTpOKa KOpPTEX 9K3EMIUISIP CYIIHOCTH
noje cronben aTpuoyT aTpuoyT

Tabnuiel BceM XOpOLIM, HO HE YYHUTHIBAIOT HEOOXOAMMOCTH COIJIACOBAHUS TPEX CHOCOOOB
MaHHUITYJIMPOBAaHUs JAHHBIMHU: YHOPSIOYEHUE, I'PYNIIMPOBKY IO 3HAYEHUIO HHIEKCOB, JIOCTYIl IIO
nepeBy napameTpoB. B Tabnuiax Bce Tpu crioco0a MaHUIYJIMPOBAHUS KECTKO CBsI3aHbI MEXKAY COOOI:
YIIOPSIIOUYEHHBIE 110 OJIHOMY MapaMeTpy JlaHHbIE HE YHOPSAJOUYEHBI MO IPYroMy, 3Ha4MT, oOjeryaercs
JIOCTYII K HY?>KHBIM JJAHHBIM 110 OJHOMU LIETIOYKE, a 110 IPYrOW IOUCK YCIIOKHSAETCA.

OpurnsanibHOCTh TOAXxona Kopma cocrosima B TOM, YTO OH MPEMIOKWI IPUMEHSATH K
OTHOWIEHUSIM (TabynMIamM) CTPOHHYIO CHCTEMY ONepalyif, MO3BOJISIONIYIO MOIYy4aTh (BBIBOIMTS,
BBIUUCIIATh MOJO0OHO apu(pMETHUYECKUM OIepalusiM) OJHU OTHOLIECHUS W3 JApPYyrux. OTO JaeT
BO3MOXHOCTh JI€IUTh MH(POPMALIMIO HA XPAaHUMYIO U BBIUUCIIAEMYIO YaCTH, SKOHOMUTH MaMsTh, MPH
HEO0OXOJUMOCTHU BBIUUCIISIS HEXPAHUMYIO 4acTh HH(GOPMAIIMU U3 XPAaHUMOM.

OcnosHblmu  onepayuamu HaJl OTHOIIEHUSIMH B DESIMOHHONW 0a3e MaHHBIX SBISIOTCA

CJICOYHOIINEC BOCEMb!:
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* TpaJULIMOHHBIEC ONEepaly HaJl MHOKECTBaMH, TaKhe, Kak 00beIMHEHUE, epeceueHue,
Pa3HOCTh (BBIYMTAHUE), IEKAPTOBO MPOU3BEACHUE, ICTICHNUE;

* CHelHalbHbIe PENSIUOHHbIC ONEpalliy MPOEKIUU, COCIMHEHUSI U BhIOOpa (CEJIEKIIHH,
OTPaHUYECHHUS).

DddexktuBHOCTh KOHKpeTHOH CYBJl ompenensercs HaaIu4dueM M yA0OCTBOM MCIOJb30BaHUS
CPEICTB BBIIIOJIHEHUS 3TUX ONEpaLuil.

SI3pIKM 71 BBIMIOJTHEHUSI Olepanuii Haj oTHomeHusMH B pensiunoHHor CYBJl MoxkHO
pa3JeNuTh Ha JiBa IVIaBHBIX KJlacca:

* SI3BIKU PEISIITUOHHON alreOphI;

* SI3BIKU PEJISIIUOHHOTO MCUNCIIEHHUS.

AH3zviku  penayuonHou — aneeOpvl  OCHOBAaHBI HAa  PENALMOHHOM anreOpe. 3amucbiBas
[IOCJIEZI0BATEIBHOCTH OIEpaliii HaJl OTHOIIEHHUSAMU B COOTBETCTBYIOLIEM IOPSIIKE, MOKHO MOJTYYHUTh
&KelaeMblil pe3yabTaT. [103ToMy S3bIKH PENALUOHHON anreOphl SIBISIOTCS MPOLIETyPHBIMU.

A3bIKU pensayuonHo20 ucyucieHus OCHOBaHbl Ha KJIACCUUECKOM MCYMCIEHUH IpeaukaroB. OHu
MPEIOCTABIIAIOT MOJI30BATEN0 HAOOp MpaBWi AJi 3amucu 3ampocoB K BJI, comepskariem TOJIBKO
uHpopMannio O JKemaeMoM pesynbrare. Ha ocnoBanmm 3ampoca CYBJl aBromMaTudecku, ImyTem
dbopMUpOBaHMS HOBBIX OTHOILICHHWH, BBIJACT JKENaeMbld pe3yibTaT. SI3bIKU  PENSIUOHHOTO
WCYHUCIICHUS SIBIIAIOTCS HempoueaypHbiMu. B Hactosimiee Bpemsi B pensiimoHHbIX CYBJl mmpokoe
pacnpocTpaHeHue mnoiydaeT s3blk 3ampocoB SQL (Structured Query Language), pa3paOoTanHHBII
¢bupmoii IBM.

OtHowenus pensuuoHHON b/l B 3aBUCUMOCTH OT cOAep KaHMs MOAPa3IEIsOT Ha JBa Kiacca:
OOBEKTHBIE OTHOUIEHUS U CBS3HBIE OTHOIICHHUS.

Obvekmnoe omHOwleHue XPAaHUT JaHHble 00 00BeKTax (PK3EMIUIIpaX CYIIHOCTH).
[IpuBenennoe Beime ortHomenue CTV/EHT sBnsercsi OOBEKTHBIM OTHOLIEHHMEM. B 00bekTHOM
OTHOILICHUU OAMH U3 aTpUOyTOB OJHO3HAYHO UACHTU(UIUPYET OTACNbHbINH 00BbeKT. Takol KIIt04eBOM
aTpuOyT HA3BIBAIOT KIIOYOM OMHOWeHUs: WIH nepBUYHBIM atpuOyTtom. B otHomenun CTV/JEHT na
poib Kio4a mpeTeHayeT aTpudyr "@amunua M.O.". ]Ina ynobcTBa KIIOY 3alUCBHIBAIOT B IEPBOM
cronbre Tabnuibl. OcTanbHbIe aTPUOYTHI PYHKITHOHAIBHO 3aBUCAT OT 3TOTO KITIOYA.

Kirou MokeT BKIIIOYaTh HECKOJIBKO aTpHOyTOB (COCTaBHOM KIIFOY) MITH OBITh YaCThIO 3HAUYCHHS
aTpuOyTa (YJaCTUYHBINA KIIIOY).

B 00BbEKTHOM OTHOIIEHHH HE JOJKHO OBITH CTPOK C OJJMHAKOBBIMH KJIIFOYaMH, T.€. HE JJOJDKHO
ObITh AYONUPOBAaHHA OOBEKTOB. DTO OCHOBHOE OrPAaHMYEHHE PEISIIMOHHOM MOJENU NaHHBIX IS
obecreyeHus 1IeIOCTHOCTH JIaHHBIX.

Cea3noe omHowienue XpaHUT KIIIOUX IBYX WM 00jiee 0OBbEKTHBIX OTHOIICHUH, T.€. 0 KIIIoUYaM
YCTaHABIUBAIOTCS CBSA3M MEXy 00beKTaMu OTHOIeHUH. PaccmoTpuM cBsizHOe oTHOIIEeHUEe M3VYAET

(Cmyoenm, Ilpeomem), 03HaUaromee, 4To CTYACHT U3y4aeT ONpeAesIeHHbIN npeameT. [Ipu sTom mycTh
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B bJl wumetorcs oOwektHbie oTHOmeHus CTV/IEHT(®@awmunua HU.O., Jama poowcoenus, Kypc,
Cneyuanvnocmy), paccmorpenHoe Boiie, U [IPE/IMET(Hazeéanue, Cemecmp) €O CIEAYIOIUMHU

JaHHBIMM

IIPEJIMET

Haszeanue
Bricnias MmatemaTika
Wndopmaruka
CAIIP
CAIIP TIT
Jleranu mMamuH

Cemecmp

1
1
8
9
6

CesizHoe otHouieHue U3YYAET MoXKeT cojiepKaTh TaKue JaHHBIE:

U3VUYAET

Damunusa_H.0. Haszsanue
HBanos N.N. Bericmias maremaTika
Ierpos ILIL Wndopmaruka
Bnagumupos B.B. CAIIP
ITerposckuii I1.C. CAIIP TIT
Cunopos C.C. Jleranu mamux

CBsi3HOE OTHOIIEHHE KPOME CBSI3bIBAEMBIX KJIHOYEH MOXKET HMETh U JIpyrue aTpuOyThl,
KOTOpbI€ (DYHKIIMOHAJIBHO 3aBHCAT OT 3TOM CBs3U. [IpuMepoM MoOXkeT ObIThb CBS3HOE OTHOLICHHE

N3YYAET(Cmyoenm, Ilpeomem, Oyenxa):

H3VYAET

Damunua_H1.0. Ha3zeanue Oyenka
HBanos 1.H. Beiciiag maremaruka 4
[erpos ILIL HNudopmatuka 5
Bnamumupos B.B. CAIIP 4
[erposckuii [1.C. CAIIP TI1 3
Cugopos C.C. Jletanm MamuH 4

Kitoun B CBSI3HBIX OTHOUIEHMSIX HA3bIBAKOTCS GHEUHUMU KIHOYAMU, TIOCKOJIBKY OHH SIBIISIOTCS
NEPBUYHBIMU KJIFOYaMHU APYTUX OTHOLLIEHUH.

PensuvoHHass MoJenb HakIa/JblBaeT Ha BHELIHHE KJIIOYM OrpaHMYeHHE sl OoOecreyeHHs
LIEJIOCTHOCTU JIaHHBIX, Ha3bIBAEMOE CCBUIOYHOM yernocmuocmoulo. DTO O3HAYACT, 4YTO KAXKAOMY
BHEIIHEMY KIJIIOUYy JOJDKHA COOTBETCTBOBATH CTPOKA KaKOro—IMOO OOBEKTHOro OTHoLIeHHs. be3
TaKOr0 OTPaHUYEHUSI MOKET CIIYUYUTHCS, UYTO BHEIIHUHN KJIFOY CChUIAETCSl Ha 0OBEKT, 0 KOTOPOM HHUYETO
HE U3BECTHO.

B pensiionHo# 0a3e JaHHBIX Ha KaXkJ10€ OTHOILIEHUE HAKJIaIbIBAETCS U JPYTOe OrpaHUYEeHHE —
OHHU JIOJKHBI OBITh HOpMANU308aHbl. DTO O3HAYAET, YTO KaKIbIH aTpuOyT JOJKEH OBITh MPOCTHIM —
coJlep’kaTh aTOMapHble, HenenuMmble 3HadeHus. K mnpumepy, NpHUBEIEHHOE HMKE OTHOIIECHHE

CTY/IEHT HenopMalln30BaHO, MIOCKOJIBKY COJEPKHT CI0XKHBIN aTpudyT "Cnopm":

CTVJEHT
Damunua_U.0. Kypc Cneyuanvrnocmo Cnopm

Buo Paspso
Wpanos N.U. 4 TexHonOTMs MaTMHOCTPOECHUS IIJIABAHUE MC
[Terpos ILII. 3 HUcropust ¢byT6on 1p.
Bnagumupos B.B. 3 TexHOoNOTMA MaTMHOCTPOECHUS XOKKeM KMC
IMerposckuit I1.C. 5 byxyuer LIaXMaThl 1p.
Cupopos C.C. 5 DKOHOMHKA ¢byTboN 1 p.

3nech Kiaro4oM siBisiercs  atpuldyT  "@amunua M.0.". llpuBeneM 3TO OTHOLIEHUE K

HOpPMAaJIU30BaHHOMY BH]LY, T.€. U30aBUMCS OT cioxHOro arpudyra "Cnopm':
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CTYJEHT
Damunua_H.0. Buo Kypc Cneyuanvrnocmo Cnopm_paspao
cnopma

MBanos U.N. MJaBaHue 4 TexHOJIOrus MalIMHOCTPOESHUS MC
ITerpos IT.I1. ¢byToon 3 HUctopus 1p.
Bnagumupos B.B. XOKKEH 3 TexHOJIOrus MaIIMHOCTPOESHUS KMC
Ilerposckuii I1.C. [IaXMaThl 5 Byxyder 1p.
Cupopos C.C. ¢byT6oI 5 DKOHOMHKA 1 p.

B nonyaennom otHomenuun CTY/[EHT xito4 sIBJASETCS COCTABHBIM, COCTOSIIIIUM U3 aTpUOyTOB
"Oamunusa_ M.0." n "Buo_cnopma".
OTtHoleHHE, Y KOTOPOro Bce aTpuOyThl HPOCThIC, HA3BIBAETCS NPHUBEICHHBIM K nepeoll
Hopmanvhol gopme (1HD).
Jlanee mepednciauM yCIOBUS U OTPAaHUYEHUS, HAKJIAJbIBAEMbIC HAa OTHOLICHUS PESIIMOHHOMN
MOJIEJIbIO JAHHBIX, KOTOPbIE MO3BOJISIIOT TAOJIUIIBI CYUTATH OTHOLICHUSMH:
He moxeT ObITh OAMHAKOBBIX MEPBUYHBIX KIIIOUEH, T.. BCE CTPOKH (3alKCH) TaOJIHIIbI
JOJKHBI OBITh YHUKATHHBI.
Bce crpoku Tabauibl JOMKHBI UMETh OJHY U Ty K€ CTPYKTYpPY, T.€. OJHO M TO XKe
KOJIMYECTBO aTpUOYTOB C COOTBETCTBEHHO COBITAIAIOIIIMMHI HMEHAMHU.
Nmena cton0OuoB TabmuIpl JOMKHBI OBITH PA3NMYHBL, a 3HAYEHHUS CTOJIOIOB
OJIHOPOJIHBIMU (OJTHOTUITHBIMHU ).
3HaueHuss aTpuOyTOB MOJKHBI ObITh ATOMapHBIMHU, CJIEIOBATENbHO, OTHOIICHUS HE
MOTYT UMETh B KQU€CTBE KOMIIOHEHT JIPYIrUe€ OTHOIIEHUS.
JlomkHa coOII0aThCs CCHUIOYHAS [IETOCTHOCTD IS BHEITHUX KITFOUEH.
[Topsimok cremoBaHus CTPOK B TaONHMIlE HECYHIECTBEH, TaK KakK BIMSET JIMIIb Ha

CKOPOCTb JIOCTYIIa K CTPOKE.

5.6.1. Onepanumn HaJ OTHOIIEHUAMHM

M3BecTHO, 4TO OCHOBHOH enuHUIEeH 00pabOTKH B ONEpanusX pelslUOHHON MOJETU JaHHBIX
SBJIIETCS OTHOILIEHWE, a HEe OT/EJbHbIE €€ 3alKCH, KaK 3TO NPUHATO B TPAAMIMOHHBIX SA3BIKaX
00paboTku naHHBIX. D¢ dexTuBHOCTS pensiuuonHoil CYB/] onpenensercss cnocOOHOCTHIO BBIOIHATD

HaJd OTHOILICHUAMU BOCEMb onepaunﬁ:
* 00BbeINHEHHE,
nepeceucHue,
Pa3HOCTh,
JICKapTOBO MPOU3BEIICHHE,
JICTIEHHE,
MIPOEKITHIO,
COEIMHEHHE,
BEIOOD.

¥ K X K X K X

PaCCMOTpI/IM HX BBIIIOJIHCHUC HA TPpUMCPaAX.
BBeI[eM HCKOTOPBIC TMOHATHA. Cmenenvio OTHOILIEHUS HA3bIBAETCS YMCIIO BXOJAIIMX B HET'O

aTpuOyToB. MowHocmyio (KapAMHAIBHBIM YHCIIOM) Ha3bIBAae€TCs YMCIIO KOpTexel oTHomeHus. [Ipu
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BBITIOJTHCHHHU HEKOTOPBIX onepaunﬁ OTHOIICHHUA HOJI’KHBI MMETb coemecmumvie cxemvl, T.C. UMETHb

OIMHAKOBYIO CTCIICHDb U OANMHAKOBLIC TUIIBI OCHOBHBIX anI/I6YTOB

Oﬁ'beIlI/IHeHI/le. Onepaunﬂ BBIIIOJIHACTCA Had ABYMSA COBMCCTHUMBIMU OTHOIICHHUAMMU:

IIPEJIMETI IIPEJIMET?

Hassanue Cemecmp Haszeanue Cemecmp
Bricmias maremaThka 1 ®duszuka 2
Wndopmaruka 1 Wndopmaruka 1
CAIIP 8 T™C 9
CAIIP TIT 9 CAIIP 8
Jleranu mMamuH 6

Pe3yJIBTaT 06’b€I[I/IH€HI/IH BCC KOPTCXKHU IICPBOrO OTHOLICHUA KW HCAOCTAOMIUC KOPTCIKHU H3

BTOPOI'0 OTHOLICHUS:
IIPEJIMET

Haszeanue
Briciias MatemMaTHKa
Wndopmaruka
CAIIP
CAIIP TII
Jeranu mammH
Duznka
TMC

Cemecmp
1

O NN O o —

Ilepeceuenue. Pe3ynpTaT nepeceueHus COAECPKUT TOJIBKO T€ KOPTEXKHU MEPBOrO0 OTHOILICHUS,

KOTOPBIC €CTb BO BTOPOM:

IIPEJIMET

Haszeanue Cemecmp
Wundopmaruka 1
CAIIP 8

Pa3zHocTh. PGSYJ'IBTaT BBIUUTAHUA BKIHOYACT TOJBKO TE€ KOPTCXKU IICPBOIO OTHOLICHUA,

KOTOPBIX HET BO BTOPOM:

IIPEJIMET

Ha3zsanue Cemecmp
Briciias MaTemaTuka 1
CAIIP TII 9
Jeranu mamuu 6

JexapToBo npousBeaeHme. 37eCh OTHOLIECHUS—ONEPAH/bl MOTYT UMETh Pa3HbIE CXEMBI:

CTYJEHTBI

Damunua_H.0.
HBanos 1.H.
ITerpos ILIL.

Bnagumupos B.B.

OK3AMEHBI
Ilpeomem Jlama
Bericiras maTreMaTHKa 5.01.99
JleTanu ManvH 15.01.99

CrerncHb PE3YIBTUPYIOMICTO OTHOLICHHA paBHA CyMMC CTEIICHEH OTHOIICHUM OICpaHaoB, a

MOINHOCTb — IPOU3BCACHHUIO X MOH.[HOCTCfI:

DK3 BEJOMOCTb

Damunua_H.0.
HBanos ..
HBanos ..
ITerpos ILIL.
ITerpos ILIL.
Bnagumupos B.B.
Bnagumupos B.B.

Ilpeomem
Briciast MmatemaTrika
Jleranm mammH
Briciast MmatemaTrka
Jleranm mammH
Briciast MmatemaTrka
Jleranm mammH

Jlama
5.01.99

15.01.99
5.01.99
15.01.99
5.01.99
15.01.99

IleneHne. OTHOI_HCHI/IC—IICJ'II/ITGJ'IL AOJIKHO COACPIKATH IMOAMHOKECTBO anI/IGYTOB OTHOIICHUA—

nenuTens. Pe3ynbTupytolee OTHOIICHHE CONEPKUT TOJIBKO T€ aTpUOYTHI ACIUMOT0, KOTOPHIX HET B
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JCIINUTEIIC. B Hero BKIIOYAIOT TOJIBKO TE KOPTCXKH, ACKAPTOBBI MPOU3BCACHNA KOTOPBIX C ACITUTCIICEM

COJZIEPIKATCS B NETUMOM:
I9K3 BEJIOMOCTH

Damunua_H.0. Ilpeomem Oyenka
MBanos 1.H. Beiciiasg maremaTika 5
WBanos 1.U. Jeranu mamuH 5
Ilerpos IT.I1. Bricuras matematika 4
ITerpos IT.I1. Jeranu Mamux 4
Bnangumupos B.B. Beiciiag maremaruka 4
Bnapgumupos B.B. Jleranu MamuH 5
PE3YVJIBTATHI CTYJI[EHTBI
Ilpeomem Oyenka Damunua_U.0.
Bricmias marematuka 5 = WBanos 1.1.
Jeranu MamuH 4 [erpos ILII.

IIpoexuus. Dta onepaiys BHINOIHICTCS HAJl OAHUM OTHOIIEHHEM HAa HEKOTOpbIE aTpUOYTHI.
Pesynbrupyroiiee OTHOIIEHHE BKIIOYAET 4YacTh aTPHUOYTOB MCXOAHOTO, Ha KOTOPBIC BBIMOJIHSAETCS
npoekuust, Hapumep "Kypc" u "Cneyuanvnocms". Kopre:ku—ny0auKaTel OTCYTCTBYIOT:

CTYJEHT CIIELJHAJIBHOCTH
Qamunua_HN.0. Kypc Cneyuanvnocmyo Kypc Cneyuanvrnocmo
HBanos N.N. 4 TexHOJOTHSA MAIIMHOCTPOCHUS 4 TexHoJI0rusl MAIIMHOCTPOCHUS
ITerpos ILII. 3 HUcropus - 5 TexHoJIOrusl MAIIMHOCTPOCHUS
Bnanumupos B.B. 4 TexHOJOTUs MaIMHOCTPOEHUS 3 HUctopus
Ilerposckuii I1.C. 5 TexHonorus MamMHOCTPOEHUS 5 DKOHOMHUKaA
Cunopos C.C. 5  DKOHOMHKaA

Coenunenue. Onepanys COCIMHEHUS BBINOJIHSIETCS HaJ JIBYMs OTHOUIEHMSAMH. B kaxxaom
OTHOIICHUH BBIJICNISACTCS aTpUOyYT, IO KOTOPOMY OYZIET MPOU3BOJUTHCS COSAMHEHUE.

I'PVIIIIbI CTYVJI[EHTBI
Cneyuanvnocmo Koo Koo Qamunua_H1.0.  Kypc
cmyodenma cmyodenma
TexHoOrust MalIMHOCTPOCHUS 1 1 WBanos 1.U. 4
Byxyuer 5 2 Ierpos ILII. 3
Hcropus 3 3 Bnagumupos B.B. 4
DKOHOMHKA 6 4 [erposckuii I1.C. 5
5 Cunopos C.C. 5
6 Cemenos C.C. 2

B kavectBe arpubyra mnsa coenuHeHus BwiOepem "Kood cmyoewma". PesynbrHpyromiee
OTHOIIICHHE BKITFOUAET BCE aTPHOYTHI IIEPBOTO OTHOIIICHUS U BTOPOTO OTHOIICHUSI:

CTAPOCTHI I'PVIIIT
Cneyuanvrnocmo Koo cmyoenma  @amunua_U.O. Kypc
TexHoIOrusl MATMHOCTPOSHUS 1 Weanos N.U. 4
Byxyuer 5 Cunopos C.C. 5
Hcropus 3 Bnagumupos B.B. 4
DKOHOMHKA 6 Cemenos C.C. 2

Bo10op. Omepaiius BBIMONHSAETCS HAJ OJHUM OTHOIIEHHEM. Pe3ynbTupyroiiee OTHOIICHHE

COJZIEPKUT TIOJJMHOXKECTBA KOPTEKeil, BRIOPaHHBIX 10 HEKOTOPOMY YCIIOBUIO, Haripumep "Kypc" > 3:

CTVJIEHT CTVJIEHT
Damunua_1.0.  Kypc Cneyuanvnocms Damunus_M.0.  Kypc
WBanos U.U. 4  TexHOJOIUs MAIIMHOCTPOCHUS WBanos 1.1. 4
[Terpos ILII. 3 Ucropus RN ITerposckuii I1.C. 5
Bnagumupos B.B. 3 TexHonorus MalIMHOCTPOCHHUS Cunopos C.C. 5
Merposckwii I1.C. 5  byxyuer
Cunopos C.C. 5 DKOHOMHKa

Kak BugHO, paccMOTpeHHbIE OmNepaluu MO3BOJISIIOT BBIIEIATh M3 OTHOLIEHUM HX
MMOJAMHOKECTBa, MPU HEOOXOIUMOCTH CHOBA OOBEAMHATH ITH IMOJMHOXKECTBAa B Ooiiee "KpymHbI"

OTHOIIICHMA, OOHOBJIATH COACPKNMOC OTHOIIICHUU U NpEaACTaBJIATH UX B TpeGyeMOM BUIC.
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OpHako mpu BBIOJHEHUHU ONepanuii OOHOBJIEHHUS HaJ OTHOIIEHUSMHU Oaszbl JaHHBIX MOTYT
BO3HHUKATh 1MOO0OYHBIE APPEKTHI, €CIM MEXKIy aTpUOyTaMU OTHOLICHHUN CYIIECTBYIOT HEXelaTeJIbHbIe
GbyHKIMOHANbHBIE 3aBUCUMOCTH. YCTpaHEHHE MOOOYHBIX A(G(EKTOB JOCTUTACTCS Hopmanusayuel

omuoweHutl 6a3vl OaHHLIX, T.€. PATMOHAILHON IPYIIUPOBKON aTpUOYTOB B OTHOIICHUSX.

5.6.2. Hopmanu3anusi OTHOLIEHUI

OTHoleHUs pesIMOHHON 0a3bl JAHHBIX COJEPIKAT KaK CTPYKTYPHYIO, TAK M CEMaHTHUYECKYIO
(cMbIiciioBy0) wuH(opMmanuio. CrpykTypHas wuHpOpMAIMsS 3aJaeTcs CXeMOW OTHOIIEHUs, a
CEMaHTHYECKash BBIPAKACTCS (YHKIIMOHATBHBIMU CBSI3IMU MEXAYy arpuOyTamu, HM3BECTHBIMH U
YYUTBHIBAEMBIMH B CXEME.

CocraB arpuOyTOB OTHOMIECHHH Oa3bl JaHHBIX JOJDKEH YIIOBIECTBOPSATH JBYM OCHOBHBIM

TpeOOBAHUSIM:

* MEXIy arpuOyraMu HE JOJDKHO OBITh  HEXKENATeNbHBIX  (YHKIIMOHATBHBIX
3aBUCHUMOCTEMH;

* TPYNIAPOBKA aTprOYTOB JOJIKHA 00ECTICUNBAaTh MUHUMAIBHOE TyOJIMPOBAHHE TAHHBIX,

obecrnieunBaTh UX 00pPabOTKY U OOHOBIIEHHE O€3 TPYTHOCTEH.

YIOBIETBOpEHUE OTHUX TPEOOBAHWW JIOCTHTaeTCs HOpManm3anuedl oTHomeHuid B/l
Hopmanusayus omuowenuii — 3TO TOIIATOBBIA OOpaTUMBII Mpolece NEKOMIO3UIMH (Pa3IoKEHUS)
UCXOAHBIX oTHomeHWH bBJI Ha npyrume, Oojee MeJIKMe M MPOCTBIE OTHOmEHUs. l[lpu 3TOM
YCTaHABIUBAIOTCS MO0 BBIICHSIOTCS BCE BOZMOXKHBIE (DYHKIIMOHAJIbHBIE 3aBUCUMOCTH.

B amnmapare HopManu3aluy OTHOIIEHMHM ONPENENECHbl Pa3IM4HbIE HOpPMATbHble (QOpMbL.
Kaxxgass HOpManbHas ¢opma OTpaHMYUBACT Munbvl AOMYCTUMBIX (DVHKYUOHATbHBIX 3A8UCUMOCTEN
oTHouieHus. Jyig pa3paboTka pesiiMOHHBIX 0a3 JaHHBIX BBIIEISIOTCS B OCHOBHOM TPHU HOpMasbHbIE
dbopmel (cokpaimiennbie HazBanus: 1HO, 2HO®, 3H®D). Camas coBepiiieHHast U3 HUX — TpeThs. CeronHs
yxke onpeaeneHsl 4HD u SHO.

W3BecTHO, UTO omuowenue npusedeno k 1H®P, ecau Bce ero aTpuOyThl IPOCTHIE (aTOMapHEIE).
PaccmoTpuM THIIBI (PYHKIIMOHATBHBIX 3aBUCUMOCTEN U OCTaIbHbIE HOPMAJIbHbBIE (POPMBIL.

B kauecTBe mpuMepa [UIsl MIUIFOCTPALMU MCIOJb3YEM CIEAYIOIIEE OTHOLIEHHE C COCTaBHBIM

KIIFOYOM, COCTOSIIIIUM U3 IBYX aTpuOyToB: "JInuneiii Homep" u "Ha3Banue mnpenmera':
IIPETIONIABATEJIh IIPEJIMET (/luunvii_nomep, Haszeanue_npeomema, Konuuecmeo_uacos, @amunus,
Jonocnocms, Oxknao, Kageopa, Tenegorn,).

BeeneMm nonstue gyukyuonanvrotl sagucumocmu. Ilycte umerores nsa atpudyra: A u B. Ecnu
B JIFOOOH MOMEHT BpEMEHH KaKJIOMy 3HAYEHHI0O A COOTBETCTBYeT He OoJiee 4eM OJHO 3HAYeHHUE
atpubyra B, roBopsar, uto B QyHKUMOHANIBHO 3aBUCHUT OT A. DyHKIMOHAIbHAs 3aBHUCHMOCTH
obo3Hayaercs Tak: A — B.

B namem npumepe:

Honocnocmo — Oxnao;, Jluunwiii Homep — Pamunus;, Jluunviti Homep — DPamunus v T.J1.
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Ecnmu otHomenne nHaxonutes B 1H®, To Bce HekItoueBble aTpuOyThl (PYHKITHOHAIBHO 3aBHCSIT
ot ki1roua. Ho crenenb 3aBHCUMOCTH MOXKET OBITh Pa3IMYHOM.

Ecnu HexittoueBoil aTpuOyT 3aBHCUT TOJIBKO OT YacTU KIIOYa, TO TOBOPAT O YACMUYHOLUL
.3aeucumocmu. B Hamem npumepe HEKIOUeBod atpulyt "Koauuecmso uacos" 3aBUCUT OT YacTH
KJIO4a, T.€. TOJBKO OT arpudyta "Haszeanue npeomema".

Ecnu HexitoueBoi aTpuOyT 3aBHCUT OT BCETO COCTABHOTO KJIIOYA M HE HAXOJUTCS B YACTUYHOM
3aBHCHMOCTH OT €r0 4acTel, TO TOBOPSAT O €0 NOIHOU (YHKYUOHANbHOU 3A8UCUMOCTY OT COCTAaBHOTO
KItoua. B HameM mpumepe HeT aTpuOyToOB, HAXOISIIUXCS B TOJHOW (DYHKIIMOHAIBLHON 3aBUCUMOCTH
OT COCTAaBHOT'O KJIOYa.

Ecmu nmnst arpubyroB A, B, C Bemonsstorces ycnoBuss A — B u B — C, Ho oOparnas
3aBHCHUMOCTh OTCYTCTBYET, TO TOBOPAT, uTo C 3aBUCHT OT A TpaH3uTuBHO. [Ipumep mparnsumusHotl
3a8UCUMOCTU:

Damunus —> Kagheopa — Tenegon

B oTHOmeHUsX MeXmay arpuOyTaMH MOXKET CYIIECTBOBATH €IIe OJWH THUI 3aBUCUMOCTH —
MHO203HauHas 3asucumocmsy. B oTHOmenun R arpubyr B mMHoroznauno 3aBucut ot A (A > B),
€CJIM KaKJ0OMY 3HAYCHUIO A COOTBETCTBYET MHOXKECTBO 3HaUeHHH B, HUKAaK HE CBS3aHHBIX C IPYTUMHU
aTpubyramu u3 R.

MHoro3Ha4Hasi 3aBUCUMOCTh BO3MOJKHA MTPH HAIMYUH B OTHOIIICHUH XOTSI ObI TPEX aTpUOyTOB:
KJIF0Ya ¥ HE MEHEe JIBYX HE3aBUCHUMBIX APYT OT Apyra aTpuOyTOB.

Jlns  wmocTpalliM  MHOTO3HAYHOW  3aBUCHMOCTH  PAaCCMOTPUM  OTHOILIEHHE C  KIIIOYOM
"Damunus":

IIPETIONJABATEJIb(®amunus, I'pynna, [pedmem)

Mexny mpernogaBaTenieM U TPYIINaMU CTYIEHTOB HMMEETCS CBs3b THMA '"OAMH—KO—MHOTUM"

(1:M), mockoJIbKy TIperno/iaBaTesib MOKET YUTATh JICKIIMU B OJTHON M OoJiee TPYIax, OJHAKO KaX oM

rpynme COOTBETCTBYCT OJUH ITPCIIOAaBaTECIIb:

1 M
Damunuss «—yp [ pynna

Mexy mpemnojaBaTelieM M MpeAMEeTaMHd UMeeTcsl CBsi3b Tumna "MHorue—ko—MmHorum" (M:N),
MMOCKOJIBKY TIPEMNOo/IaBaTellb MOXKET YWTaTh OJWH M 0oJjiee MPeaMEeTOB, U HAOOOPOT, OJAWH MPEAMET

MOTYT YUTAaTbh HCCKOJIBKO HpCHOIlaBaTCHeﬁl

M N
Damunuss «—yp I pynna

B paccmaTpuBaeMOM OTHOIIEHHH CYIIECTBYIOT HE3aBHUCHUMBbIE MHOTO3HAYHBIE 3aBHCUMOCTH
Damunus ¥ Ipynna v Pamunus > [Ipeomem, Tak Kak 3HAYCHHS MHOTO3HAYHBIX aATPHOYTOB
"I'pynna" n "llpeomem" HUKaK HE CBSI3aHBI MEXAYy COOON M BO3MOXXHO M3MEHEHHE WX 3HAUCHUU B
000# CTPOKE OTHOIICHHUSI.

Ha IMPAKTUKEC MOT'YT BCTPCUYATHLCA CaMbIC HEOOBIYHBIC cJIydau (I)yHKI_[I/IOHaJIBHBIX 3aBHCHMOCTCﬁ,
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OTBICKaHUE KOTOPBIX MOXET OBITh CIOKHBIM. Kpome Toro, cienyer UMeTh B BUIY, YTO HEKOTOpHIE
(yHKUIMOHANIBHBIE 3aBHCHMOCTH MOTYT HM3MEHSATbCS CO BpeMeHeM. Hampumep, B OTHOIICHHUH
IIPEIIOHABATEJIb IIPEJIMET nipeniofaBaTelb 3aKperuieH 3a oiHol kadeapoi. Ho co BpemeHeM oH
MOXET HayaTh palboTaTh mHapaiesibHO W Ha apyrod kadeape. Torma emy yxke Hemb3si Oyner
OJIHO3HAYHO OTNpeAeNuTh Kadeapy.

Kaxxnas HopmanbHas hopma:

* OTpaHUYMBACT OIPEACTICHHBINA THI (PYHKIIMOHAIBHON 3aBUCUMOCTH U

* YCTpaHSET COOTBETCTBYIOLIME AHOMAJIUMM IIPU  BBIINOJHEHUM ONEpaluil  Haj
oTHomeHusIMu B/I.

[Tpu paccmMoTpeHnH HOpMaJbHBIX (popM OyaeM OTMEdaTh BCE CBOHCTBEHHBIE UM aHOMAIUHU H
HekenaTenbHble (G dexTsl. [ WuIoCTpanuu UCMOJIb3yeM OTHOILIEHHE C COCTaBHBIM KJIHOYOM
IIPEITIO/IABATEJIb _IIPEJ/IMET w3 npenpinymero naparpada. Ono Haxonutcs B 1H®, mockonbky He
COJICP’KUT COCTABHBIX aTpUOYTOB.

B 3TOM OTHOIIEHMH MOXHO OTMETUTh YaCTUYHYIO. (YHKIIMOHAIbHYIO 3aBUCUMOCTb aTpHOyTOB
"@amunua", "Honxcnocmy", "Oxnad", "Kagedpa", "Tenreghon" ot yactu "Jluunwiii Homep" cCOCTaBHOTO
Kiroya. Takas yacTUYHas 3aBUCUMOCTb IIPUBOJUT K CIIEIYIOIIUM aHOMAJIUSM:

HNmeer mecto ny0nupoBaHHE NAHHBIX O MpeNojaBaresie, MOCKOIbKY IMPEnoiaBaTelb
MO’KET YATATh HECKOJIBKO ITPEIMETOB.

CymectByeT mpobiemMa KOHTPOJS H30BITOYHOCTH MJAaHHBIX, TaK Kak H3MEHEHHE,
HanpuMep, OKJIaJa BieueT 3a co00il He0OXOAMMOCTh MTOMCKA U U3MEHEHUS 3HAUEHUI OKJIaJI0B BO BCEX
KOpTEXax ¢ JaHHBIM MPErogaBaTeIeM.

Bo3nukaer mnpoGinema ¢ mpenojaBaTels MU, KOTOpPble B JaHHOE BpeMs HE BEIyT
peaMeThl (HaXOATCs Ha TMOBBIIICHUH KBaTU(pUKALIUK), U C JJabOpaHTaMH, KOTOpbIE BOOOIIE HE BEIYT
npeaMeToB. A MMEHHO, IpernojaBaress 0e3 IperMera HEBO3MOXKHO BKIIOYUTH B OTHomieHue. U
HAo0OpOT, €ClIM MpernojaBaTellb YBOJBbHSAETCS M yAaluseTcd M3 OTHOLICHUs, TO OyneT yhaleH Hu
IpEeIMET, XOTsI MPEAMET AOJKEH MPOJOIKATh YUTAThCS.

Taxum oOpaszomM, otHomenue B 1H® tpebyet nanpHeimux npeodpa3soBaHuil.

Bmopas nopmanvnasa ¢popma. Otaomenue Haxoautcs B 2H®, ecau ono naxonures B 1HD u
KaX/IbIif HEKITI0UeBOM aTpuOyT (PyHKIIMOHAIBHO MOJIHO 3aBUCUT OT COCTaBHOTO KIIIOYA.

UToObl yCTpaHUTh YAaCTUYHYIO 3aBUCUMOCTh M TPUBECTU PACCMATPUBAEMOE OTHOIIEHUE K
2H®, HeoOX0AMMO pa3iI0KHUTh €ro Ha JBa OTHOILIEHHS CIeIyIOUIMM 00pa3oM:

* MOCTPOUTh MPOEKIHI0 0e3 arpulyToB, KOTOPHIE HAXOASATCS B  YaCTUYHOU
(YHKIMOHATBHOMN 3aBUCUMOCTH OT COCTABHOT'O KJIIOYa;

* MOCTPOUTH MPOEKIHMI0O HA YacTh COCTABHOIO KJI0Ya M aTpUOyThI, 3aBUCAIIME OT ITOU
YaCTH.

B wutore nomyunm nBa otHomenust, I[IPE/IMET v [IPEIIO/JABATEJIb, naxonsuuecs: B 2HO:
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THIPEJIMET (/luunvuii_nomep, Hazéanue npedmema, Konuvecmeo_uacos)
IIPEIIONJABATEJIB (Tuunvii_nomep, @amunus, Jorxcrnocms, Oxnad, Kagedpa, Tenegon).
B nmonyyennom otnomenuu [IPEIIO/ABATEJIb nMerOTCs TpaH3UTUBHBIC (YHKIIMOHAIBHBIC

3aBUCUMOCTH, HAIIpUMeEp:

Jluunoiii_nomep — Kageopa — Tenegpon
Jluunwiii_Homep —> JJoaxcnocmo — Oxnao

Hanuuue TpaH3UTUBHBIX 3aBUCUMOCTEH MOPOKIAeT HEyno0CTBa M aHOMAIMH CJEAYIOIIEro
xapakrtepa (Ha nmpumepe arpudyra "Teregon"):

Nmeer mecto nybnupoBanue wHpOpManu o TenedoHe A MpernojaBaTesield OJHON
kadenpsl.

CymectByer mnpobiieMa KOHTPOJIS H30BITOYHOCTH, MOCKOJBKY H3MEHEHHE HOoMepa
tenedoHa kadeapel BIeYeT 3a COOOKW HEOOXOAMMOCTh IOMCKA WM W3MEHEHHWsS HOMEPOB BCEX
MpenoaaBaTeliei 3Toi kadeapsl.

Henp3s BKIFOUNTH MaHHBIC O HOBOHM Kadenpe (Ha3BaHWE M HOMEp TeledoHa), eClid Ha
JaHHBIA MOMEHT elle OTCYTCTBYIOT mpemnojaBarend. M HaoOOpOT, NHpuU YBOJBHEHHUU BCEX
npernoaBaTeneil ¢ kadeapsl JaHHBIEC O HEMl HETb3s1 COXPAHUTb.

Takum oOpazom, oTHomieHune B 2HD Takke MoxkeT TpeboBaTh AalbHEHIINX IPeoOpa3oBaHuUi.

Tpemwvs nopmanvnas ¢opma. OtHomenune Haxonurcs B 3SHD, eciim ono Haxoautes B 2HD u B
HEM OTCYTCTBYIOT TPAaH3UTHBHBIE 3aBUCHMOCTH HEKIIIOUEBBIX aTpUOYyTOB OT Kito4a. B Hamem npumepe
MOJIYYHM TPU OTHOILICHUS:

IIPETIONIABATEJIB (Tuunvui_nomep, @amunus, Jorxcrnocms)
JOJDKHOCTH (lonxcrocms, Oxaad)
KADEJIPA(Kageopa, Tenegon)

3H® ocBoOok1aeT OT M30BITOYHOCTH WM AaHOMAIMH BBINOJIHEHUS ONEpaluid BKIIOYEHHS,
yaaneHus 1 OOHOBJICHUsI (M3MEHEHHs), €CIM OTHOIICHUE UMEET OJMH KJII0Y U APYTrue 3aBUCUMOCTH, B
TOM YHCJIE MHOTO3HAYHbIE, B HEM OTCYTCTBYIOT. HO eciu mpu 3TOM HMEIOTCS Apyrue 3aBUCUMOCTH,
KpoMme 3aBUCHUMOCTH OT kitoua, To 3HD He obecrieunBaeT OTCYTCTBHS aHOMaNIM omepanuii. B aTom
ciydae npuMeHsitoT ycuiiennyro 3H®, 4HD, SHD.

Kak BuaHO, HOpManu3alys OTHOIICHUU BBITIONHSETCS ACKOMIIO3MIIMEH (pa3lioKeHHeM) HX
cxeM. JlekoMmo3unusi [A0JDKHA TapaHTUPOBaTh oOpamumocms, T.e. o0OecneduBaTh IOTy4eHUe
HCXOJIHBIX OTHOIIEHWH IyTeM BBIIIOJIHEHUS OMNEpaluil COEOUHEHUsS HaJl UX MPOEKIHUSIMHU.

OO6paTuMocCTh Mperoiaraer, Yro

* OTCYTCTBYIOT IIOTEPU KOPTEKEM,
* HeE TIOSBIIAIOTCS paHee OTCYTCTBOBABILINE KOPTEXKH,
* COXPaHSIOTCS (PYHKIIMOHAIbHBIE 3aBUCUMOCTH.

Eme pa3 OTMETHUM, 4YTO MPOLECC HOpMaIU3alluu OTHOIIICHUH MMOCJICAOBATCIIBHO YCTPAHICT

CJICAYIOIIHEC THUIIbI (I)yHKLII/IOHaJ'IBHBIX 3aBUCHUMOCTEH:
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* YaCTUYHBIEC 3aBUCUMOCTH HEKJIIOUEBBIX aTpHOyTOB OT KJIIOYa;

* TPAH3UTUBHBIC 3aBUCHMOCTH HEKJTFOUEBBIX aTPHOYTOB OT KIIOUa;
* 3aBHCHUMOCTH KJIFOUEH OT HEKJIFOUEBbIX aTpUOyTOB;

* HE3aBHCUMBbIE MHOI'O3HAYHbBIEC 3aBUCUMOCTH U T.[.

[Ipn ycTpaHeHMHM STHUX 3aBHUCHUMOCTEH HCKIIIOYaeTcsl QyONHMpOBaHHE HAHHBIX W aHOMAJHMH
orepanuii BKIIOYCHHS, yIAICHUS, OOHOBJICHUS. Y POBEHb HOPMAIIU3AIMKA OTHOIICHHS 3aBUCHT OT €0
CEMaHTHKH, 33/JIaHHON (YHKIMOHAIBHBIMU CBs3AMU. Ha mpakTuke IOCTAaTOYHO 3HAHUS U Yydera
PacCMOTPEHHBIX HOPMATBHBIX POPM.

B 3akiroueHue onpeaenum mecmo npoyecca Hopmaauzayuy B npoektuposanuu b/1:

* BHAYAJIE COCTABJSAIOTCA MCXOJHbIE OTHOwEHUs mnpoekrta b/l ¢ wucnonap3oBaHHeEM
00BEKTHO—CBSI3HOM MOJENH Il 0TOOpaKeHHsI 0ObEKTOB MPEIMETHOM 00JIACTH U CBSI3EH MEKy HUMU;

* 3aT€M MPOU3BOAUTCA HOPMAIM3alMA, T.€. KOMIO3HUIUA—IECKOMIIO3HUIMSA HCXOJHBIX
OTHOLLIEHUW U Ha3HAYECHHUE KITOYEH HOBBIX OTHOLIEHUW B COOTBETCTBUHU C ITPaBUIIAMU HOPMAJIU3AIUU;

* Jajee CXeMbl HOPMaJIM30BAaHHBIX OTHOIIEHUHN omnuchiBatoTcs cpernctBamu CYBJl u
BBOIATCSI B OBM.

OTMeTuM, 4TO HOpMAaJM3AIUsl YBEIMYMBACT YUCIO OTHOIIeHWH B BJl 1 Tem cambiM MoxeT
BO3pacTtatb Bpems o0paborku. Ho B To ke Bpems Onarogapss KOPPEKTHOCTH W YCTPaHEHUIO

IIY6JII/IpOBaHI/I$I AAaHHBIX YCKOPACTCA BBIIIOJIHCHUC onepaunﬁ A0CTYIIa K JaHHBIM.

5.7. Uepapxuyeckuli u cemeeoli No0xo0bl

Uepapxuueckne CYB]l, yacTuuHO peanu3yronue M SJIEMEHThI CETeBOro IMOAXOa, HIUPOKO
pPacIpOCTPAaHEHbl B CBS3M CO CPAaBHUTEIBHO MaJIbIM BPEMEHEM ITOMCKa JaHHbIX. Persinuonuble bJ1

MOJKHO TIEPECTPOUTH B HEPAPXUICCKUE U HA0OOPOT.
v . KopHesas sepimisa Hepapxuueckas moodenvb 0anHwblx OCHOBaHA
POBEHb
Ha TIOHSATHH JEPEBHEB, COCTOSIINX W3 BEPIIUH U
pebep. Bepinna gepeBa cTraBUTCS B COOTBETCTBHE
Yposens 2
COBOKYITHOCTH aTpulyTOB JAHHBIX,

XapaKTepU3yIOLNX HEKOTOPBIH 00bEKT. BepuinHbl

N 5 6 é é 6 6 6 é u pebpa nepeBa Kak Obl 00pa3ytoT HEPAPXUUECKYIO

Puc. 5.4. lepapxnudeckas ApeBOBHIHAS CTPYKTypa APCBOBUAHYIO  CTPYKTYpY, COCTOSAIIyI0 U3 N
ypoBHe# (puc. 5.4).

IlepByro BepUIMHY B JI€pEBE Ha3bIBalOT KOPHEBOW BEPIIMHONW HMEpPApXUUECKON IPEBOBHUIHOU
CTpYKTYpbl. OHA yIOBIETBOPSIET CEMU YCIOBUSM:

1. Mepapxusi HaUMHAETCS ¢ KOPHEBON BEPILUHEI.

2. Kaxnas BepIIMHa COOTBETCTBYET OJIHOMY MJIM HECKOJIBKUM aTpuOyTam.

3. Ha ypoBHSX c OoJbIIMM HOMEPOM HaXOJATCS 3aBUCHUMBbIE BepIIMHBI. BepumHa

MNPpEACCTBYIOIICTO YPOBHSA ABJIACTCA HavaJIbHOM AJIs1 HOBBIX 3aBUCHUMBIX BEPIIVH.

4. Kaxc;[a;l BCpIINHA, HaXOJdAlIasCd Ha YPOBHC i, CO€IUHEHA C OJHOM M TOJBKO OJHOH
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BEPIINHON YPOBHS i—1, 32 HCKITIOUCHHEM KOPHEBOM BEPIITUHBI.

5. KopHeBast BepumiHa MOXXET OBITh CB3aHAa C OAHON WJIM HECKOJIBKUMH 3aBUCHMBIMH
BEPIIMHAMU.

6. JlocTym K Kax10i BepIIMHE MPOUCXOAUT Yepe3 KOPHEBYIO M0 €JMHCTBEHHOMY ITyTH.

7. CyiiecTByeT NpOU3BOJIbHOE KOJIMUECTBO BEPIIMH KaK/I0TO YPOBHSI.

Hepapxuueckass MOJIENb JaHHBIX COCTOMT W3 HECKOJBKHUX JIEPEBHEB, T.C. SIBIISCTCS JIECOM.
Kaxxnas xopHeBas BepiirHa oOpa3yeT Hauaio 3alucy JIOrHYecKoi 0a3bl JaHHbIX.

B uepapxuueckux bJl obecnieunBaercs ynoOHBINH U OBICTPBINA MOUCK, €CIH 3alIPOC CTPOUTCS IO
MEepPBUYHBIM KJII0YaM, B COOTBETCTBMU C KOTOpPHIMHU BbIOpaHa CTpyKTypa nepeBa. Eciam B 3ampoce
¢burypupyor apyrue arpuOyThl, TO TOHUCK MOXET CBECTHCh K NOJIHOMY mpocmotpy B w,
CJIEIOBATEIbHO, PE3KO 3aMETUTHCS.

B cemesoii modenu Oamnvix >IEeMEHTapHble JaHHbIE M OTHOLICHUS MEXIY HHUMH
MIPEJICTABJISIOTCS B BHUJIE OPUEHTHUPOBAHHOM ceTu (BEpIIMHBI — JaHHBbIC, AYI'M — OTHOIIeHHs ). basza
JAHHBIX, OIMHCHIBa€Masi CETEBOM MOJEIIbIO, COCTOUT M3 HECKOJbKMX oOsacteil. O0sacTh COIEPIKHUT
3anucu. OHa 3alMUCh COCTOMT M3 HECKONbKHX moieil. Habop, cocrosmmii u3 3amuceil, MOXET
pa3Meniarbcsl B OJJHOM MJIM HECKOJIbKUX obOnacTsax (puc. 5.5). B cereBoil Mojenu AaHHBIX OOBEKTHI
npeIMeTHOW obnacT OOBeAMHSIOTCS B ceTh. [paduuecku cereBass MOJAETb OMUCHIBACTCS

MMpsAMOYT'OJIbHUKAMU U CTPCIIKAMMU. Kancm)nﬁ THUII 3alIUCHU MOKET COACPIKATE MHOKCECTBO anI/I6YTOB.

,'/,

O6macTa .

Ha60cp 13 YeThIpex
3anuceit

__ anuce

Tlone
Puc. 5.5. ba3za gaHHEBIX, OIKMCEIBaeMas CETEBOM MOJICIIBIO

Baxnoe oTnnune cereBoi MOJAENU AAaHHBIX OT UEPAPXUUECKOW COCTOUT B TOM, UTO B CETEBOU
MOJICJIA KaXKJ[asi 3aIiCh MOXKET OBITh B TIOOOM UHnciie HA0OPOB M MOXKET HAXOJIUTHCSA KaK Ha BEPXHEM,
TaKk ¥ Ha HIDKHEM HepapXuueckoMm ypoBHe. CremaoBarenbHO, JTH00ast 3aIUCh MOXKET OBITh 3aJaHa Kak
To4ka BXoja. OCHOBHBIE JJOCTOMHCTBA CETEBON MOJEIH JaHHBIX — Hamnuue peanm3oBaHHbIX CYB/I,
00eCneunBaOIINX 3Ty MOJIENb, MPOCTOTA peaTU3aIK OTHOIIEHUH "MHOTHEe KO MHOTHM". OCHOBHOM

HEJIOCTATOK — €€ CIOXKHOCTh. [Ipu peopranuzaruu b/ Bo3MoxHa OTeps HE3aBUCUMOCTH JaHHBIX.
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5.8. Ope2aHu3ayusi 6a3bl OaHHbIX Ha ¢hu3zudecKkom ypoeHe. OcobeHHocmu 6a3 OaHHbIX
CAllP

B pemsumonnbix Bl opranusyercss oObl4HOE XpaHeHHEe HH(OpMAnuu B BUAE IBYMEPHBIX
Tabaun. HyxXHble Mosib30BaTeNo TaOIMIbI, KIOYM W ONepauuu (WIM IpeIuKaThbl) COAEp)KaTcs B
caMoM 3arpoce.

B uepapxuueckux BJl cTpykTypa NaHHBIX — CHHMCOK (LIETHOE NpEACTaBJIECHUE), B KOTOPOM
CUCTEMA yKa3aTeJiel MO3BOJISET IPOCMaTpUBaTh JEPEBO CBEPXY BHU3 U ciieBa. Eciy 3HaueHus Kirouya
HE COBIAJAIOT, IPOUCXOAUT IEPEXOJ K 3alMCH 3TOrO K€ YPOBHS, €CIIM COBIAJAIOT — IEpeXoi K
3alMCsSM COCEITHEr0 HUYKHETO YPOBHSI.

ITouck Hyx*HOH MH(OPMaIUK 0 3aJaHHOMY KJIIOUYy BBIIOJHSETCA C MOMOIIBIO MHAEKCHOTO
¢aitna, B KOTOPBIH BBIHECEHBbI 3HAUEHHUS KIIOYEH M COOTBETCTBYIOIIMX WM aJIpeCOB MaMSTH, IO
KOTOPBIM XPAHATCS 3alMCH. MHOeKkcHbill ¢hatin — 3TO OTHOIICHUE MEXAY 3HAYCHUSIMU NEpBUYHOIO
KJII04a U ajgpecaMu. Hanmuume uHIEeKCHOTO (haiiia mo3BOJsSEeT YCKOPHUTH MOUCK, TaK KaK MPOCMOTP BCEX
II0JIEH 3alMCH IIPOU3BOJAUTCS JMIIb IIPU COBIAJEHUM 3HAUYCHMM Kitoda. Kpome TOro, Mo>xHO BecTH
YCKOPEHHBIN IMOMCK 0 HECKOJIbKUM DPA3JIMYHBIM KIIIOYaM, €CJIM BBECTU JUISl KaXKJIOTO KJo4ya CBOU
WHJEKCHBIN (haii.

PaznoxapakrepHocTh mpoekTHBIX mpouenyp B CAIIP oOycioBiuBaeT pasHOOOpa3ue THUIIOB U
CTPYKTYp JaHHBIX, KOTOPbIMH OOMEHHUBAIOTCS MOJb30BAaTEIM U NMPUKIAIHbIE Nporpammbl yepe3 B/I.
baza nannpix CAIIP nomxna 6bITh IprcniocoOsIeHa sl XPAaHEHHUS:

* CBEJIEHUIl CIPaBOYHOIO XapakTepa 00 HCHOJIb3yEeMBIX MaTepuanax, KOMIUIEKTYIOIIUX
JeTansix W mnpubopax, UHCTPYMEHTE, O0OOpYIOBaHMH, OCHACTKE, KOTOPbIE MEPBOHAYAIBHO HMEIOT
dopmy Tabmui;

* uH(pOpMallMU O YepTexxax U cxemax, TpeOyroluX A CBOero npeacrasieHus B OBM
CIEUAIBHOTO KOJUPOBAHMSI,

* TEKCTOBBIX  JIOKYMEHTOB THIIAa TOSACHUTEIbHBIX  3alMCOK, HMHCTPYKIHH IO
IIPOEKTUPOBAHMIO, OIIMCAHUI POrpaMM U Jp.

[lo mepe pa3BuTHs NMpoeKkTa UHPOPMAIUS O HEM CYILIECTBEHHO M3MEHSETCS — YBEJIUYUBACTCS
00BbeM MPOEKTHOM JTOKYMEHTAIluH, OOHOBIISIOTCS MAaCCUBBI JIaHHBIX M3—3a UTEPALIMOHHOTO XapakTepa
npolecca NPOeKTUPOBAHUS, MOSBIISAIOTCS alTbTEpPHATUBHBIE BAPUAHTHI U T. 11.

HaszBannbie ocobennoctu ormnuyaior bJl CAIIP ot B/l GonbmumuctBa ACY. Ux yder mpu
npoekTupoBaHu O0aHKOB JaHHBIX B CAIIP 0ObIYHO MPUBOAWUT K BBIACJICHHUIO MHTETPUPOBAHHON U
nokanbHbIX BJl, mpeanoyTuTenbHOCTH BEIOOpa PENILIMOHHON MOJIENN JaHHBIX.

IIpu co3manum  koHkpeTHeIx CAIIP  Bo3HuKaer npobnema 6vibopa U OYeHKU
aemomMamu3upo8anno2o banka oannvix. [IpaBUIBHOCTH BBIOOpPAa aBTOMAaTH3MPOBAHHOTO OaHKa JaHHBIX
BO MHOI'OM ormpezenseT 3pQPeKTUBHOCTh co3aaHus U ynodctBo gyHkunonupoBanus CAIIP. Takum

o0pa3om, 3Ta mpobiema 3aTparuBaeT He TOJbKO pa3padOTYMKOB, HO U mojb3oBaTeneit CAIIP.
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B Hacrosmee Bpemss mHpopmarmonHoe obecneuenne CAIIP crpouTcsi, kak TpaBuio, IO
NPUHLUIIAM, BBIPAOOTaHHBIM U allpOOMPOBAHHBIM IPH UCTIOIH30BAHUU ABTOMATH3UPOBAHHBIX OAHKOB
JaHHBIX B MH(QOPMAIIMOHHBIX CHUCTEMax OOIIEero Ha3HauyeHUs. ABTOMATHU3UPOBAHHBIA OaHK AHHBIX
oTHOcsTC K uHBapuaHtHbiM cpeactBam  CAIIP. Ilostomy cozpatenun CAIIP  o0blyHO He
pa3pabaThIBalOT CIHEIUAIbHbIE AaBTOMATU3UPOBAaHHBIE OaHKH JAHHBIX, a BBIOMPAIOT M3 TOTOBBIX
o0I1Iero Ha3HAYCHHS U aIaNTHPYIOT UX K 1ensiM KoHKpeTHOoH CATIP.

Bri6op CYB/] miis paspadareiBaembix CAIIP nomken ObITh HampaBieH TJIaBHBIM 00pa3oM Ha
YIIOBJICTBOPEHUE TPEOOBAHMI U TTOTPEOHOCTEN MOIB30BATEIECH—TIPOCKTHPOBIIMKOB.

®daxkropsl, onpenenstomue CYB/], pazdéuBaroTcst Ha 1B€ TPYIIIIHL:

* (bakTopbl, XapakTepusyrolue npeamnonaracmoe npumenenne CYB/;

* (bakTopsl, xapakTepusytonue GpyHkinonansueie Bo3moxHoctu CYB/I.

B xapaxmepucmuxy npumenenus 00bIMHO BKIIIOUAIOT:

* KJIacCU(PUKALUIO U XapaKTePUCTHKY KOHEYHBIX MOJIb30BaTelel U 00CTYyKHBAIOIIETO
nepcoHana CYB/l (cuctemMHble aHAIUTUKY, aIMUHUCTPATOPbl AaBTOMAaTU3UPOBAHHOIO OaHKa JaHHBIX,

CUCTCMHBIC U ITPUKIIAAHBIC HpOFpaMMI/ICTBI);

* CIIOXHOCTB U (hopMy 3a1pocoB;
* peXUM paboThl (MHOTOIIOJIb30BATENILCKUM, TAKETHBINA, MHTEPAKTUBHBIN U T. 11.);
* 9BOJIIOLIMOHHBIE XapaKTEPUCTUKHU (XapaKkTEpUCTUKHM IOJIb30BaTENEM J0 U MOocie

BHeapeHust CYB/I, pocT onepaTUBHOCTH 10JIb30BaTeNCH, MOSIBICHHE HOBBIX 3ajiay);

* XapaKTePUCTHKH JTAHHBIX;

* XapaKTepUCTUKH pecypcoB (koH¢urypanus OBM, mnporpamMmmHoe obecriedeHue,
KBaTMUKaIus 00CITy>KUBAIOIIETO IEPCOHANA).

@yHK’ZﬂlOHCl]Zbele 603MOIUCHOCMYU MOKHO XapaKTCPU30BATh CJICAYIOIIITUMU (I)aKTOpaMI/IZ

* HazHaueHne CYDBJl (06oOmieHHas WM crenyain3upoBaHHas Ha OIpPEAETCHHBIH Kpyr
3a1a4);

* MOJIIEP)KUBAEMbIE CTPYKTYPHI TaHHBIX (MepapXHUECKUe, CETEBHIE, PEISIIHOHHBIC);

* ucroib3yemMoe 00opynoBaHHE (TMPOU3BOJAUTEIBHOCTh MpoOIeccopa, OOBEM TIJIABHOU

MaMsTH, TUIIBI U eMKOCTh BHEIIHEH MMaMsTH);

* HCIOJIb3yeMOe MPOrpaMMHOE 00eCTIeUEeHNE;

* TPYAHOCTH OCBOEHUS M 3KCILTyaTalluy, HATMYHE JOKYMEHTAIUH.

Br160p KOHKpeTHOro aBTOMaTu3upoBaHHOro OaHka naHHbIX i CAIIP 3arpynHeH Tem, 4To
ero 3¢(}eKTUBHOCTh 3aBUCUT OT MHOTMX (akTopoB. VM BaXKHO HE TOJBKO 3HATh 3HAUEHUS 3TUX
(bakTOpOB Ui PA3TUYHBIX AaBTOMATHU3MPOBAHHBIX OAHKOB JaHHBIX, HO M BbIOMpaTh HauOolee
3HAYUMBIE U3 HUX.

[Tpu pa3pabotke xonuenuu CAIIP cienyer yduThIBaTh HE TOJBKO MOJIOKUTEIBHBIE CTOPOHBI

aBTOMATHU3MPOBAaHHOrO 0aHKa JaHHBIX, HO M “mjaTy’ 3a peaJu3alHuio  BO3MOXHOCTEH,
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NIpeA0CTaBIsAeMbIX UM. K IIIaBHBIM KOMIIOHEHTaM “IIIaThl” 3a UCIIOJIb30BAHUE aBTOMAaTHU3UPOBAHHOTO
Oanka nanHbix B CAIIP cinenyer oTHecTu:

* 3aTpaThl Ha yIOpaBlIeHHE AaBTOMATHU3HPOBAaHHBIM OaHKOM JaHHBIX: TpeOyroTCs
3HAYUTEIbHBIE pecypchl (MaMsATh, MamuHHOE Bpems) it ¢yHkuuonupoBanuss CYB/ wu
onepanroHHoN cucteMbl OBM;

* TPYAHOCTH COOJIOACHHS Pa3padOTYMKaMU U TOJIH30BATEIISIME MPUKIATHBIX TPOTpaMM
TE€X OIPaHUYEHUI, KOTOpBIE MOJI0KEHBI B OCHOBY CYB/I;

* HEOOXOAUMOCTh CO3JaHUsl CIEUHMAIBHOTO aJMUHHCTPATUBHOTO TMOJpa3/ieJeHus,
OTBETCTBEHHOT'O 32 OJKCIUIyaTallUl0 aBTOMATHU3WPOBAHHBIM OaHK JaHHBIX (agMUHHUCTpaTOop Oa3bl
JAHHBIX, AIMUHUACTPATOP IO YIPABICHUIO CUCTEMOH U T. I1.);

* yrpo3a 0€30MacHOCTH JaHHBIX, CBSI3aHHas C OONBIIOW WX IICHTpaIU3aIUeil:
HEHCIIPAaBHOCTH B TEXHUYECKUX CPEJICTBAX M OIMMOKHU B MPHUKIAAHBIX POrpaMmMax MOTYT UCHOPTUTH
JTaHHbIE JJI1 MHOTUX MPOTPaMM U MHOTHUX TTOJIb30BaTelNeH.

Takum 00pazom, B apceHalie CHEIUAINCTOB uMeeTcs Oonbinoe koiaudecTBO CYBJI, kotopsie

MOTYT OBITh UCIIOJIB30BaHbI B MpakTuke rnpoekrupoBanus CAIIP.

5.9. XKusHeHHbIU yukn uHghopmayuoHHolU cucmemsbl CATP u npoekmupoeaHue 6a3
OaHHbIX

JIro6oii O6”[>CKT, COBI[aBaeMHﬁ YCJIIOBCKOM, IMPOXOAUT TPpHU OCHOBHBIX IICPHOIA:

* NPOCKTHPOBAHME, KOTJA COCTABIAIOTCS CXEMa, YEepPTeKH OOBEKTa, BBIIOIHSIIOTCS

pacyeTsl U Tp.;

* peanu3anuio, Korjaa MpoeKT HaX0IUT CBOE MaTepHaIbHOE BOIUIOIICHHE;
* OKCILTyaTallMio, KOrJa TMOCTPOCHHBI OOBEKT HCHONB3YeTCs, PEMOHTHPYETCS,
HIepeCTpanBaeTCs.

KuszneHHbIH TTUKII HH(l)OpMaHHOHHOﬁ CUCTEMBI TaKXKE MOXXHO pa36I/ITB Ha 3 OCHOBHbBIC CTaauu:

* "OymaxkHoe" MPOEKTUPOBAHMUE;
* IporpaMMHasi pean3aius;
* AKCILTyaTalusl.

Ha cmaouu npoexmuposanuss WHPOPMALMOHHOM CHUCTEMbI TNPOEKTUPOBLIMK JIOJIKEH

MpoJIeNIaTh CIEAYIONIYI0 padoTy:

OO6cnenoBarh NpeAMETHYIO 00J1aCTh ABTOMATHU3ALIUH.

Onpenenuth OOBEKTHI W TIEPEUEHb WX aTPUOYTOB, MJIS KaXJAOTO OOBEKTA BBIICITUTH
MIEPBUYHBIE KIIFOYU U IIPOBECTU HOPMAJIU3ALUIO.

YcTaHOBUTL Bce CTPYKTYPHBIC, HCPAPXUYCCKUC CBA3U MCEKIAY 00bEKTaMH U BCE
3alpocHbIe CBA3M, obecreunBarolie o0paboTKy Bcex 3ampocoB mnosb3oBarened k bJI. Haueptuts
CXEeMy ITPOEKTa CO BCEMH OOBEKTAMH U CBSI3SIMH.

BripaboTaTh TeXHOJIOTHIO 00CITYKUBaHUS WH(POPMAIIMOHHON CUCTEMBI, T.€. ONPEAETUTh
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nopsanok cbopa, xpaHeHus: naHHbIX B BbJl, wactoTy u (opmarbl BBOJa—BBIBOJA JTaHHBIX, MpaBUia
paboThl Bcex rpynn mosib3oBareneid. IIpoekT nomken obecneunBaTh MPOCTOTY M yA0OCTBO Oymyrien
SKCIUTyaTalli MHGOPMAllMOHHOW CHCTEMBI, 3alIUTy MJAaHHBIX OT HEKOPPEKTHBIX OOHOBJIEHUU
MOJIb30BATEIISIMH U OT pa3pyIICHUH MpH cO0SIX KOMIBIOTEPA.

BriOpath KOMIBIOTEp W HHCTPYMEHTANbHBIE cpenctBa (koHkpeTHyto CVYB]I) mns
peanu3anuu. Ilpu 3ToM Hamo OLEHUTH TpeOyemble O0BEMBI MAMITH M TPYIOEMKOCTh Pa3pabOTKH
mporpaMM. B cBolo ouepenb MPOEKT MAOKEH YYUTHIBATH OTpaHUYEHHUs, HaKJIaJbIBaeMble
KOMIIBIOTEPOM Ha 00bEM M BpeMsl IOCTYIa K BHEIIHEH W OIEPaTUBHOM MaMsATH, Ha OBICTPOACHCTBHE, U
obecrieunBath 3 PexkTrBHOEC (YHKIIMOHUPOBAHWE HMH(POPMAIIMOHHOW CHCTEMbl Ha BBIOpPAaHHOM
TEXHUKE.

[IpoBepuTh KOPPEKTHOCTH MpoeKkTa. [IpoeKT mokeH agexBaTHO, Ha TpeOyeMOM ypOBHE
JEeTaTbHOCTH, OTOOpaXXaTh MPEIMETHYIO 00JacTh, T.€. BCEM BBIICICHHBIM OOBEKTAM U Ipoleccam
MpeIMETHOM 00JIACTH TOJKHBI COOTBETCTBOBATH JIaHHBIE U MIPOLEAYpbI 00padoTku B DBM.

OnpenenuTh CPOKH pealin3ani HHHOPMAIIMOHHOW CHCTEMBI.

Ha cmaouu npoepammmnoii peanuzayuu Heo6X0IUMO BBIIIOJHUTD CIEIYIONINE TYHKTHI:

Omnucate cpeacrBamu CYBJl u BBecT B DBM cxembl BCEX OTHOILICHUM.

Pa3paborate unrepdeiicel nmonp3opareneii ¢ b/I. Croma Bxonat pazpaboTka SKpaHHBIX
dbopM I BBOJIAa M OTOOPaKEHUS JTaHHBIX, YIOOHBIX KPaHHBIX CIIOCOOOB OOpalleHus W JOCTyIa K
nanubeiM B bJI, mopsaka BBOAa W OOHOBJICHHUS JAHHBIX;, OMpEJCIICHHUE Pa3MEpOB M COCTaBa MOPIIMIA
OJTHOBPEMEHHO OTOOpa)kaeéMbIX Ha JKpaHe JAaHHBIX, MOPAIKa WX pazMmerneHus. Kaxkmgas xkapTHHKa Ha
HKpaHe J0JKHA 00ecneunBaTh MAKCUMaNIbHYIO HH(OPMATUBHOCTD U YA0OCTBO BOCIPUSATHS, CO3/1aBaTh
MIPUBBIYHYIO IS TIOJB30BATENS CPELY.

PazpabGorate mnporpamMmHoe obecnieueHHe HH(DOPMAIIMOHHOW CHUCTEMbI ISl BCEX
MPUIIOKEHHMN.

3anosHUTh UHOOPMAIIMOHHYIO CHCTEMY OTJIAJJOYHBIMH JAaHHBIMH U OTJIAIUTh €€.

[TpoBecTn TeCTUpOBaHNE CUCTEMBI U CKOPPEKTHPOBATH TEXHOJIOTHIO €€ 00CTY)KUBaHUSI.

CocTaBuTh HEOOXOMMBIE HHCTPYKIIMU IO CUCTEME M OOYUUThH M0JIb30BaTeNeH.

Cmaous sxcniyamayuy HAYMHAETCS C HAINOJHEHHUS CHUCTEMBbl peajlbHbIMU JIaHHBIMM, MOCIE
Yero MPOMCXOIUT HENOCPEICTBEHHO HCIOJIb30BaHHE MH(POPMALMOHHON CHUCTEMBI, MOJIEpP)KaHUE ee
¢bynkunonnpoBanusi. CTaaus SKCIUTyaTallid MOXKET BKIIOYATh COBEPIICHCTBOBAHWE CHUCTEMBI M
pa3paboOTKy HOBBIX MPHUIOXKEHHH B Cilyyae pa3BUTHS M HU3MEHEHMsS MpeaIMeTHOH obiactu
aBTOMaTH3AIIHH.

[IpoexTupoBanue 6a3 NaHHBIX HWH(GOPMAIMOHHONH CHCTEMBI Ie1ecO00pa3HO BBIMOJIHAThH I10
METOJMKE, y3JIOBBIE MOMEHTHI KOTOPOH M3JI0KEHBI HUKE.

Obcnedosanue npeomemnoli obracmuy BBIIOTHIETCS MyTeM Oecel M HHTEPBbIO ¢ 3aKa3uMKOM.

B ponm 3aka3zumka BBICTYMAalOT Kak PYKOBOAWUTEIb MPEIMETHOM oO0jacTu, Tak W Bce Oyaymiue
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M0JIb30BATEH CUCTEMBI.

[lepBast Gecena moDKHA JaTh MPOCKTHUPOBIIMKY HAaYalbHOE MPEJCTABICHUE O MPEAMETHON
obnactu (0e3 meraneit). [loatomy eMy criemyeT BbICaymiaTh HoapoOHOe coobOmienune 3akazumka. K
NOCJIEAYIOUIUM BCTpeYaM MPOEKTUPOBIIUK JIOJKEH 3apaHee FOTOBUTH I1EPEUYEHb BOIIPOCOB 3aKa34MKYy.
Pe3ynbraThl Ka)XAOro MHTEPBHIO JODKHBI OBITH HAaNHMCaHbl Ha Oymare W MOJIHCAHbl 3aKa3uHuKOM,
MIOCKOJIBKY OH HECET OTBETCTBEHHOCTH 32 TOYHOCTH IepenaBaeMoi MHpopmanuu. HeTouHsle OTBETHI
MOTYT BBISIBUTBHCSI Ha TMOCJIEAYIONIMX JTamnax, MPUBECTH K TPYJOEMKOW Tepeiesike CHCTEMbl U
COOTBETCTBYIOIIEMY MOBBIIICHUIO €€ Pa3pabOTKH.

[Tocne nmepBbIX BCTpeu ¢ 3aKa3uuKOM CIIeIyeT MOJyYUTh OTBETHI Ha CIEAYIONINE BOIPOCHI:

= KakoBbI rpaHuIIbl IPEIMETHON 00J1aCTH, BO3SMOXKHOCTH €€ U3MEHEHUS U Pa3BUTHS?

= KakoB nepedenp (hparmeHToB npeameTHoi obnactu? [lomyuuTs npeacTaBieHUe O KaxI0M
¢parmeHTe.

= Kakas uHbopMalusg U ¢ Kakoil CTENEHbIO NETATbHOCTU HY)KHA MOJB30BATEISIM Ka)I0TO
¢parmenTa? OnpenenuTs epeueHb MOJIb30BaTeNIel U UX HH(OPMAITMOHHBIE TOTPEOHOCTH.

= Kakue nporneccsl nepenadn 1 oOpabOTKH JaHHBIX MPOUCXOAAT B KaXAOM (pparmenre, c
KaKO! MHTEHCUBHOCTHIO?

= KakoBa cyiiecTByomias TEXHOJIOTHsI HAKOTIIIEHUS! U 00paboTKH MH(POPMAIIMH B IPEAMETHOM
obnactu? Kakosrl ee "y3kue mecta", TpeOyrolire BBEACHUS aBTOMATHU3AIIHU?

= Ha xakoM komMIbIoTepe MIaHUpPYyeTCs peau30BaTh CUCTEMY?

=> KaxoBbl TpeOoBaHUSI K TEXHOJIOTMH (PYHKIIMOHUPOBaHUS UH(DOpMaIMOHHOM cucteMbl? Kak
4acTO MOCTYMAET U KoppekTupyercs nHpopmanusa? KTo HeceT OTBETCTBEHHOCTb 3a €€ I0CTOBEPHOCTh?
HyxHbl 11 agantanys U HacTpolika HH()OPMALIMOHHOW CUCTEMBI B CiIydae U3MEHEHHUH B peaIMeTHON
obmnactu ?

Pesynbrarom o0cienoBaHus MPEIMETHONM 00JIACTU MOXET OBITh JOKYMEHT, Ha3bIBaEMbIU
"TeXHUYEeCKUM 3aJaHueM", KOTOPBI IOJIMUCBHIBAETCA IEPBBIM JIMIIOM CO CTOPOHBI 3akazuuka. B
TEXHUUYECKOM 33/IaHUU JOJDKHBI ObITh yKa3zaHbl TpeOOBaHUS K pazpabarbiBaeMoil MHGOPMALMOHHON
CUCTEME, OTPAKEHBI BCE NPUBEJCHHBIE BBIILIE XapaKTEPUCTUKH.

Onpedenenue 006vekmos u ampubymog Takxke TpeOyeT BCTpedu ¢ 3akazuukoM. [lpu sToMm
IIPOEKTUPOBILUK HENOCPEACTBEHHO 3HAKOMHTCSI CO BCEMH BXOJHBIMHU U BBIXOJIHBIMHM JOKYMEHTAMH,
dbopmamu, crnpaBKamH, JAPYTUMHU COOOLICHUSMH, UHUPKYJUPYIOIIMMH B KaXIOM (parMeHTe
npeaMeTHOM obacTu.

37ech TPOEKTUPOBIIMK JOJDKEH VYICHUTH THUN co3fgaBaemMoll uMm bJl — mokymeHTanbHas,
dakrorpadudeckas win cmemanHas bJl. Tunm BJl Biuser Ha MOPSAIOK BBISBICHHUS OOBEKTOB M HX
aTpuOyTOB.

B noxymenrtanbHoit BJ] cymHocTsMu SBISIOTCS COOCTBEHHO TEKCTOBBIE TOKYMEHTHI. [lepeuenn

aTpuOyTOB BBISIBUTH HECIIOKHO, BAXXHO TOJBKO OMPEICTUTh CTPYKTYPY OOBEKTOB.
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B ¢dakrorpaduueckoii BJ[ cymmHOcTAMH MOTyT OBITH JIOOBIE TPEACTABISAIONINE HHTEPEC
nporecchl Wi O0beKThl. W cBeieHMS O HUX MOTYT IOCTYNaTh M3 PA3IUYHBIX COOOLICHUH |
IoKyMeHTOB. Ilo3TOMy 31€ch BbIsIBIEHHE HOBOrO aTpuOyTra OOBEKTa MPOUCXOAUT IIyTEM aHaIu3a
Ka)/I0T0 HOBOT'O COOOIICHUS W JOKYMEHTA, COJIEPKAILETO CBeJeHU 00 00BEKTe.

Jna kaxcooco ampubyma yCTaHABIMBAIOT W BBIIKMCHIBAIOT B BHUJE TaOJUIBl CIEAYIOLIUE
OCHOBHBIE XapaKTEPUCTHUKU:

e Tum atpuoOyTa (b poBoOid, OyKBEHHBIH, JIOTHYECKUH U TIP.), JJIMHY U IOITYCTUMBIN JUANIa30H
3HAYCHUH;

® [POLEHT HaJW4Ms 3HAuYeHUH arpubyra B sK3eMIULIpax oObekra. Hampumep, 3HaueHus
aTpuOyTa "cnopTHBHBIN_pa3psn" OyIyT NPUCYTCTBOBATh HE BO BCEX KOPTEXKAX;

® BBIYMCIMMOCTb 3HaueHUil aTpubyra u3 apyroid wuHpopmanuu. Hampumep, 3HaueHHS
arpuOyTta '"TromoBas_IporpamMma_BBITycKa" MOXHO IOACYHTATh, 3HAs MECSYHYIO MPOrpamMmy, M He
TPATUTh MaMATh ISl UX XpaHEHMUS;

® YacTOTa WCIOJIb30BaHUA arpulyra. B ciyuae HeXBaTku BHEIIHEH NaMATH pEAKo
UCHOJIb3yeMble JJaHHbIE, HAIIPUMEP apXUBHbBIE, MOTYT pa3MeIaThCs Ha APYTUX HOCUTESIX.

s kaxcoozo ob6vekma TakKe OnpeIesoTCs:

* KJII0Y WM BO3MOJKHBIE KJIIOYH, IO KOTOPBIM OYAET OCYIIECTBIATHCA OOpalleHue K
AK3eMILIApaM (KOpTekaM) 0ObEKTa;

* KOJIMYECTBO SK3EMIUIIPOB O00BEKTa M NPOLEHT €KEeMECAYHOIo pocTa. Otum
orpesensieTcsl MpeiesibHOe KOJUYEeCTBO KopTexeil B oTHomeHuH. boibime o0wvemsl (Oosee 1000
3amuceil) 3aMeUIAloT MPOLEAyphl MOMCKAa M JIeNaloT CUCTEMY HENMOBOpOTIMBOH. B aToM ciydae
cieqyeT pa30uBaThb OTHOIIEHMsS Ha Oosee Melkue, Kiaccuuuupys OOBEKTHl IO HEKOTOPBIM
IpPU3HAKAM, 33/1aBa€MbIX aTpUOyTaMu;

* yacToTa MCIOJIb30BaHUS M OOHOBIEHHUS 3K3eMIUIIpoB o0bekTa. MHbpopmanus B BJ]
MOXeET OBITh pPEIKO OOHOBJISIEMOH, HampuMep HOPMAaTUBHO—CIIPABOYHBIE JaHHbIE, U YacTO
OOHOBJISIEMOH, UMEIOIIENH KOPOTKUN CPOK CYILIECTBOBAHMS.

Ha sToMm ke miare mpou3BOJAT Tak Ha3blBaeMoe greuwiree koouposanue. OHO 3aKIIOYaeTCs B
3aMEHE JJIMHHBIX TEKCTOBBIX 3HAUYE€HUN aTpuOyTOB KOPOTKMMHU Kojaamu. Hampumep, 3HaueHus
atpubyta "(akynpTer" MOXXHO 3akoaupoBarh Tak: MC — mamuHocTpouTenbHblil, UC — nHxeHepHo—
ctpoutensHbiii, O — ropuanueckuiti, U® — wucropuko—dunonornueckuit, ®3 — QuHaAHCOBO—
HSKOHOMHYECKMI M T.. BHemHee koaupoBaHue TpeOyeT CO3/1aHUS HEKOTOPOro 'CIpaBOYHOTO
oObekTa" ¢ AByMs aTpubyTamMu, HarpuMmep

DPAKYVIIPTET (Koo ¢axynemema, Hassanue).

[Tons3oBaremto BJl Tenmepsr J0CTaTOYHO BBECTH KOA — W OH OyIAeT 3aMEHSThCS

COOTBETCTBYIOLIUM 3HaueHHeM. Kpome Toro, BHEIIHEE KOAMPOBAHME COKpallaeT pacxoj] naMmatu. B

BJ1 MoxeT OBITh HECKOJBKO CIPABOYHBIX OOBEKTOB ISl pa3HbIX aTtpuOyToB. [locie onpeaenenus Bcex
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00BEKTOB M MX aTpuOyTOB B KaXKIOM OTHOUIEHHM BBIJCNAIOT NMEPBUYHBIA KIIOY U MPOBOIAT HX
HOpMaJIM3aIuIo, IPUBOAs oTHOIEHUs K 3SHO.

Onpeoenenue 6cex 3anpocog Tonb3oBareneil k bJ] Takke BBINOTHSAETCS B KOHTAaKTE C
3aka3unkoM. Llenb BcTped — COCTaBJIGHHE IOJHOTO IEPEYHsS 3alpocoB ISl KaKIoro (parMeHra
npeaIMeTHOM o0nacTu. 3a KaXKIbIM 3allpOCOM JOJIKHBI CTOSATH OIpeleeHHbIE Mpolecchl 00paboTKu
JAHHBIX U 3aIPOCHBIE CBS3H, IO KOTOPBIM JOJDKHA MPOUCXOIUTH HABHTAIMs OT 00BEKTa K OOBEKTY
JUTSL YIOBJIETBOPEHHUSI 3a1poca.

[Tpumepsl 3ampocoB MOryT ObITh TakuMu: "J[ms naHHOTO (paKynbTeTa BBLAATH CIIMCOK
mpenojaBareneld ¢ ykazaHueM ydeHod creneHu" wiam "Jlnms Bcex (akyJbTETOB BBIIATH CIIMCOK
CTYZEHTOB—OTJIMYHUKOB C YKa3aHUEM Kypca U CHEIUAIIbHOCTH .

HekoTopoii 3anpocHOil CBSI3W MOKET HE COOTBETCTBOBATh CTPYKTypHasi cBsi3b. CTpyKTypHas
CBSI3b MEXKIy IBYMS OOBEKTaMH 3alaeTcs HMEpapXUYeCKOH NOJYMHEHHOCTHIO OJHOTO OOBEKTa
npyromy. Ecim Takoii mOAYMHEHHOCTH HET, TO CTPYKTYpHAs CBSI3b OTCYTCTBYET.

Onpedenenue cmpyKmypHviX cés3eli BBIIOJIHAETCS IOCIE aHaU3a BCEX 3alpPOCHBIX CBA3EH.
Cy1iecTByoIIKe CTPYKTYPHBIE CBSI3W MOTYT HE YJOBIETBOPATH Bcex 3ampocoB. Eciu ans kakoi—nn6o
3aMpPOCHOM CBSI3M OTCYTCTBYET CTPYKTYPHAsS CBS3b, TO OHA YCTAHABJIMBAETCS. DTO OOBIYHO MPUBOJIUT K
CO3/IaHHUI0 HOBBIX 00BEKTOB—CBS30K (CBS3HBIX OTHOLICHHIA).

Hampumep, mnycTe wuMelOTCS [Ba CTPYKTYPHO HE CBA3aHHBIX OOBEKTa (OTHOIIECHHUS)
CIIELIHUAJIBHOCTD w [IPE/IMET. Torma 3ampoc "Kakue mnpeameTsl MNPOXOAST HAa HEKOTOPOH
CHEIHAIbHOCTH Ha MEPBOM Kypce'" He MOXKET ObITh yJIoBIeTBOpeH. CTPYKTypHas CBSI3b MOXKET OBITh
ofpeiesieHa MOCPEACTBOM BBEJIEHHS 00bEKTa—CBA3KU

HN3YVYAIOT (Koo cneyuanvnocmu, Koo npeomema, Kypc),
B KOTOPOM Ka)KIOH CIIeUaIbHOCTH OyIyT COOTBETCTBOBATh MPEIMETHI 1 HOMEpa KypCOB.

[Tocne ycTraHOBIEHHS BCEX CTPYKTYPHBIX CBSI3e MPOM3BOAMUTCA MNPU HEOOXOAUMOCTH
JAJIbHEWINas HOpMalu3alus OTHOUIEHWH. Jlanee ciemyeT HadyepTUTh CXEMy IPOEKTa CO BCEMU

00BEKTaMU U CTPYKTYPHBIMH CBSI3SIMHU.

[TpoextupoBanue B/l 3aBepiiaercs nposepkou Koppekmuocmu u noaIHOMbl TOTYYEHHOTO IPOEKTA.

OHa cOCTONT B MPOBEPKE BO3MOKHOCTH BBIIIOJIHEHHS BCEX 3ampocoB K b/1.



