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KonuentyanabHi npo6JjieMn cTBOpeHHs 0a3 JaHHUX Ta Conceptual problems of creation of databases
indopmamniitnux cxoBum. Posrimspatorbes mpodiemu and warehouses. Consideration is given to the
CTBOpEHHs 0a3 JdaHMX Ta JOCIHIUKYIOTBCS YMOBH problems of databases creation and investigated are
nepexoay ix B Kjlac CXOBHIL[ IaHUX. conditions of their transfer to class of data

warehouses.

B Hacrosimee BpeMss B 00nacTh HMH()OPMAIMOHHBIX TEXHOIOTHH OOBEKTOM CEPHE3HOTO HCCIECAOBAHUS
CTaHOBSATCSA WH(POPMANMOHHBIC XPAaHIJIHINA TN XpaHmwinma naHHeX (datawarehouse). Ix MoxHO paccMaTpuBaTh
KaK pa3BUTHE KOHCTPYKIMH 0a3 [aHHBIX B HANpPABICHWHM OPUCHTAlMM HAa KOHEYHOI'O IIOTPEOHTENs
nHpopManuoHHOH mponykiun. OcoOyro BaXHOCTH TpHoOpeTaeT obecredeHHe A(PPEKTHBHOTO WCIIONB30BAHMUS
JAHHBIX C NMPUMEHEHHEM HHTEIUICKTYaJbHBIX CPEJCTB MX aHAIM3a WM MPEACTAaBICHUS, aITOPUTMOB MHOTOMEPHOTO
MOJICTIMPOBaHUS W APYTMX TEXHOJNOTHH aHanmm3a M oOpabotku wuH(popmanuu. Vcmoms3oBaHue HHpOpMannu
KOHEYHBIM TOTPEOHTENIEM TMIpeAroaracT, 4ro ©0a3bl AAaHHBIX YJOBJIETBOPSIOT OINPEACICHHOMY MHOXXECTBY
KOHIIETITYaJIbHBIX MPEIIIOJIOKEHUH, 3HaHNE KOTOPBIX BaXKHO 11 Hero. Ecnu motpeburens nHbOpMaIy 3apaHee He
3HAeT, KaKOMy HaOOpy CBOWMCTB YHOBIETBOPSIET 0a3a JaHHBIX, TO 3TO MOJKET CO3/aTh JUIA HETO PsA MpobieM Ha
JTalle WCIOJIB30BaHUA HH(OpManuyu. B uacTHOCTH, NMOBTOPHBIH OJMHAKOBBIM 3ampoc K 0a3e MaHHBIX dYepe3
HEOOJIBIION MPOMEXKYTOK BPEMEHN MOXKET /1aBaTh PAa3IMUHbIC pe3ynbTaThl. Takas CUTyalus 3a9acTyi0 OKa3bIBACTCS
HEO)KHJIAaHHOU JUISl KOHEYHOT'O TIOTPEOUTENISI KaK C TOUYKH 3PEHHS HCIIOIB30BAHMS MOIYICHHOW MH(OPMAINH, TaK U
METOJIOB € 00paboTKH. B Tex ciywasx, Koraa M3BECTHO, YTO MpEAMETHast 00JacTh HAXOAWUTCA B CTAIIMOHAPHOM
COCTOSIHMH, 0a3a JaHHBIX, BXOJsmias B e¢ HH(MOPMAIMOHHYIO MOJEIb, HE JOJDKHAa BKIIOYaTh OBICTPO
M3MCEHSIOIINECS TaHHBIE, OHA T0JDKHA 00J1a1aTh CBOMCTBOM CTAOMIBHOCTH. ba3bl JaHHBIX HE BCETa yIOBIETBOPSIOT
ycioBHIo crabmisHOCTH. B Oonee obmiem ciaydae npu oOpamieHnd K 6a3aM JaHHBIX BaXXHO 3apaHee 3HATh MOJHBINA
CIIEKTP CBOWCTB KOTOPBIMHU OHH 00nafgaroT. K TakuMm cBOMCTBaM OTHOCATCS aJ€KBAaTHOCTb, MIOJHOTA, CEMAHTHKA 0a3
JIaHHBIX, UCTIOJIb3yeMble (POPMATHI H JIp.

B mpouecce conpoBoxaeHust 6a3 1aHHBIX M 00pab0TKM MH(OpMAanWK OHM MOTYT, HAUYMHAS C HEKOTOPOTO
MOMEHTa, TEPEXOIUTh B COCTOSHHE, KOT/Ia MO0 BCSI COBOKYITHOCTH HAaKOIUICHHOW MH(OPMALMM NPAKTHYECKH HeE
U3MEHseTcs], JIM0O0 HEKOoTopas ee 4JacTh WM B Jr00OH 9acTh 0a3bl JaHHBIX B JIIOOOW MOMEHT BPEMEHH MOTYT
MPOUCXOJUTH 3HAYNTENIbHBIE H3MeHeHHs. [ Bcex mosb3oBaTenell nHpopmManuu 1 0coOeHHO TeX, KTO o0pamaercs
K Hell uepe3 MeXIyHapoaHble WH()OPMAaMOHHBIE CETH, BAXHO 3HATh XapakTep CTAOMIBHOCTH HAKOIUICHHBIX
JaHHBIX. B kiacce 0a3 JaHHBIX C YETKO ONpPENECNICHHBIMH KOHILENTYAJIBHBIMHA CBOMCTBAMH BaXKHBIH MOJAKIIACC
00pa3yloT Te, KOTOpble OPHEHTHPOBAHBI JINIIb HA XpaHEHHUE IAHHBIX, a TIPUI0KEHNST HOCSIT BHELIHUH Xapakrep. To
O3HaYaeT, YTO II0Jb30BaTeNbh TAKMX 0a3 JaHHBIX TOJBKO II0 CBOEMY 3alpocy IOJIydaeT BCIO HH(opmanuio,
COTJIACYIOUIYIOCS C 3aIIPOCOM, a ee 00paboTKa He MOXKET U3MEHATH XPaHsIIeHcss HHPOpMaIHK.

Ha mnomnepxky pemeHust 3aiad IMOJOOHOTO poJa OPHUEHTHPOBAHBI XpaHWIWIIA NaHHBIX. Co3naHue
MH()OPMALMOHHBIX XPaHWIUIL TPeOYeT MOIHOTO KOHIIENTYaIbHOTO aHayM3a 0a3 JaHHBIX W YCIOBUH IpEeBpaICHUS
UX B 9Ty HOBYIO KaTE€rOpHIO.

PesynbraThl MccieoBaHMS BCEX BapHAHTOB Pa3BHTHA 0a3 JaHHBIX B CIICLMAIN3UPOBAHHBIC XPaHHIIMIIA
JaHHBIX 3aBUCAT OT 0a30BBIX KOHLENTYaJIbHBIX MPEIIION0KEHHH ONpEeNeNIoMUX pa3paboTKy, CO3laHue M
COIPOBOXKIEHHE PEJIILMOHHBIX, CETEBBIX W MHOI'OMEpHBIX 0a3 JaHHBIX. PaccMOTpHM Kilacc pensiMOHHBIX 0a3
JaHHBIX [1] WM KOHIENTyaJbHBIE IPEANONOXKEHHS, OINPEAENAIONINE WX CBOHCTBA KaK OCHOBHBIX KOMIIOHEHT
UHPOPMAIMOHHBIX MOJIENICH MPEeIMETHBIX obnacteit [2].

[IpuBeneHHBIE KJIaCCHI MPEATIONOKEHUH B 00IIEM CiTydae He MCUEPIIBIBAIOT BCETO MHOT000pa3 st BO3MOKHBIX
XapaKTepHBIX 0COOCHHOCTEW PENALMOHHBIX 0a3 JAaHHBIX. [IpHBeeHHBIE NPEIIIONIOXKEHNUS SBIISIOTCS OCHOBHBIMU B
TOM CMBICJIE, YTO OHH OIPEAEISIOT 3aKOHOMEPHOCTH IIPOSKTHPOBAHUS, CO3JaHUS M Pa3BUTHs 0a3 IaHHBIX B
00BEKTHI, KOTOPBIE COJIEPIKAT JOCTATOYHO MOJIHYI0 HH(POPMAIHMIO O TIPpeIMETHOM 00acTy.

Ocnabusist MO0 ycuimBast 5TH TNPEIION0XKeHHs, Oy/eM IoydaTh peSIIMOHHbIE 0a3bl JTaHHBIX, KOTOpPHIE
MOTYT OBITH NepeBeleHBl B KaTeropuu Hocutened HWH(POpPMAIMH, OOpamieHHe K KOTOPBIM MOXKET HOCHTh
NPUHLUIUAIIBHO IPYTOH XapakTep.

Ha nepBbIx sTanmax cosfgaHust 0a3 JaHHBIX HCIOJB3YIOTCS OIEpaldy BKJIIOYEHHS W YAAICHHs KOPTEXeH,
M3MEHEHHSI KOpTexXel Kak 1o Habopy arpuOyToB, Tak M IO MX COJepkaHMIO. B mpouecce pa3ButHs 0a3 JaHHBIX
BKJIIOYAIOTCSI HOBBIC KOPTEXH, CO3JAIOTCS DEISALMOHHBIE OTHOLICHUS M (YHKIMOHAJIbHBIE 3aBUCHMOCTH,
KOHCTPYUPYIOTCS W TPOTPaMMHO pEajM3yIOTCSl HOBBIE OINEpAlMM HAJ PEIALHOHHBIMH  OTHOLICHHSMH,
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MOJAU(DHUIINPYIOTCS MCUMCIICHNE KOPTEXKEH M aTpUOyTOB, M3MEHSETCS CTPYKTypa 0asbl maHHBIX. [ ceTeBhIX 0a3
JAHHBIX MOXKET M3MEHSATHCS M TOMOJIOTHYECKAs CTPYKTypa rpada, ONpeAeisiomero KaHalbl OOMEHa IaHHBIMU
MEXKIy ee KOMIOHeHTaMu. Pa3Burtie 0a3 IaHHBIX BKIIOYAET ONEpAIMU YAAICHHS 3alMCeH M MX IpeoOpa3oBaHMS.
V3meHeHne MHOXECTBAa aTpHOYTOB, YAQJICHHE M BKJIIOYEHHE HOBBIX KOPTEKEH, H3MEHEHHE PEISIIMOHHBIX
OTHOIICHWH MEHSET BHYTPEHHIO CTPYKTYpy 0a3bl JaHHBIX. B mporecce pasButus 6a3a JaHHBIX CTPEMHTCS K
HEKOTOPOMY MPENEIFHOMY COCTOSHHIO, KOTOPOE SIBIISIETCSI OCHOBHOW KOMITIOHEHTOW HMH(OPMAIMOHHONW MOJEIH
BBIJICIICHHON TIpeIMETHOH OOJIaCTH C 3aJaHHOH CTENeHBI0 NPHUOIIMKCHUS, OIpEenensieMOoil HEKOTOPOH Mepoi
a/IeKBaTHOCTH.

Panee mnpeanmpuHMManach TIIONBITKA KOHIENTYaJbHOTO MOJEIHPOBAHMS OOBEKTOB HH(OPMAINOHHBIX
TEXHOJIOTHH, KOTOPBIE aBTOpPAaMHU OTHOCSATCS K Kiaccy 0a3 maHHbIX [3]. [Ipu sToM QopmymupoBamich, B OCHOBHOM,
KOHIIETITYaJIbHbIE MPEANONIOKCHNUS, KOTOPBIE TTO3BOJISIIM MOAEINPOBATh CEMAHTHKY 0a3 JaHHBIX. [IpenmonoxeHus,
chopMyIHpOBaHHBIC PA3HBIMH aBTOPAMH, BECHMa OTIMYAIOTCS, HO B TO K€ BPeMsI B OONBIIMHCTBE IIPU3HAETCS, ITO
Tr00BIe COBpEMEHHBIE 0a3bl JAHHBIX JOIDKHBI YIOBJICTBOPSATH ONIPEACICHHOMY OOIIETPH3HAHHOMY HaOOpy CBONCTB.

Jus ogHOIM W TOM e mpeaMeTHOH 00JacTH MOXKET OBITh IOCTPOCHO MHOrooOpasme HH(OpPMAIMOHHBIX
mozeneld. OHM MOTYT OTJIMYAThCS HE TOJBKO CTENEHBIO aIEeKBAaTHOCTH, HO M HCIHONB3yEMBIM MaTE€MaTHYECKUM
ammapaToM, CTPYKTYpOW, CXeMaMH OTHOIICHHH, TIIOJHBIMH MHOXCECTBAMH AaTpHUOYTOB, PEISLHOHHBIMHU
OTHOIICHHWSAMH M JAPYTUMH XapaKTEPUCTUKaMH. BBIOOp KOHKpeTHOW HWH(OPMAIIMOHHONH MOJEIH OMpENeNsIeTCs
KOHIETITYaJIbHBIMU TIPEATION0KEHUAMH, CHOPMYINPOBAHHBIMI KaK Ha 3Tale IMPOSKTHPOBAaHWS 0a3bl NAaHHBIX IS
BBIZICTICHHOM MpeAMETHON 00JacTH, TaK W Ha 3Tare pa3BUTHA 0a3bl AaHHBIX. Ha (opMynHpoBKy KOHIENTYyalbHBIX
MPEATIONIOKEHNH CYIIECTBEHHOE BIMSHNE OKa3bIBAIOT, C OJHON CTOPOHBI OM3HEC-TIPHIIOKEHHS, a C PYTOif CTOPOHBI
MHTEpEeChl KOHEYHOTro notpedurens nHpopmannu. OHU ONpPEAENIAIOTCA KJaccaMM 3ajad, KOTOPhIE PEeIIaroTcsl Hal
6azoif nmaHHBIX. B mpomecce pemreHus 3agad MOTYT BO3HMKAaTh HOBBIE KIIACChl 3ajad, KOTOPHIE H3MEHSIOT
KOHIIETITYaJIbHbIE TPEANONIOKEHNA. [IpH 3TOM MOTYT H3MEHAThCA CTPYKTypa 0a3bl JNaHHBIX, PEIALHOHHBIC
OTHOIIICHHS, HAOOPBI OINepanyii HaJ PETALHOHHBIMH OTHOLICHMSMH, MHOXECTBO aTpHOyTOB MOJHOTO OIHMCAHHMS.
KonnuenryansHble npeioskeHns GopMHUPYIOT HaIIPpaBIEHHOCTh CO3/1aHKs 0a3 TaHHBIX.

ba3pl maHHBIX SBISIOTCSI OCHOBHBIMHM KOMIIOHEHTaMH MH(OPMAIIMOHHBIX MOJENEH MpPEeAMETHBIX 00JacTew.
HHubopManmoHHBIE MOJIEITN OTPaXKaOT KOHIENTYAbHYIO CYIIHOCTh 00BEKTOB peaMeTHOH obnactu [2]. [Tomydenue
HOBOW MH(OPMALMK O NMPEAMETHOH 00JIaCTH NMPUBOJUT K TOSIBICHHUIO HOBBIX KOPTEXKEH 0€3 MpsSMOTo IOCTPOCHUS
HOBBIX PEISIIMOHHBIX OTHOLICHUH, HO C MOSBICHHEM HOBBIX PE3yJIbTaTOB NMPUMEHEHUs ONepaluil pensinOHHON
anreOpsl. M3 aHHBIX onpeeneHHOH MOJEI MOTYT OBITh BBIJICJICHBI 3aBUCHMOCTH MEXKY aTpuOyTaMH, KOPTEKaMH.
XapakTep IpeICTaBICHNS 3aBUCUMOCTEN ONpENeIsieTCsl HHCTPYMEHTAIBHBIMY CPEICTBAMH, pa3padaThiBaeMbIMU Ha
YpOBHE NpWIOXKEHUH Oa3pl maHHBIX. He3aBucumo oT (opMBl NpeacTaBICHMS NaHHBIX, MPEIIONAaraercs, 4YTo
pa3BuTast 0a3a JAHHBIX COJIEPKUT OCHOBHOW 0a3uc AaHHBIX MH(OPMALMOHHOW MOJENH INpeaMeTHOH obsactu. Ha
JTane mepexona 0as3bl JaHHBIX B CTallMOHApHOE COCTOSHME MOJydaeM Ui OObeKTa B MpEAMETHOH obsacTh
3aKOHYEHHOE HH(POPMAIMOHHOE ONMCaHUe. B 3TOM cOCTOMT 0/1HA M3 OCHOBHBIX 337124 CO3JaHus 0a3 JaHHbIX.

CemanTHKa 0a3 JaHHBIX OIpENeNsSeTcs] TPOLEeAypaMH MpPSIMOTO0 W OOpaTHOTO OTOOpaKEHHS MEXKIy
00beKTaMu MpeIMETHOH 001acTH M KOHCTPYKIMsIMU 0a3 naHHBIX. [Ipu paccMOTpeHn mpeaMeTHBIX oOnacTeil Kak
00bEKTOB HMH(MOPMAIIIOHHOTO MOJEIUPOBAHKUS BCET/Aa HCHONB3YyeTCS OIpeZeieHHas CTeleHb HAcaN3aluu
COJIeprKaTeNIbHBIX MPEICTABICHUH, 3HAHUNA O CTPYKTYpE MPEeIMETHOI 001aCTH M OTHOLICHUSIX MEX/Yy €€ 00bEeKTaMHu.
YpoBeHb HAeanu3andd HE WMEET TOYHOW (OopManm3alid W METOAOB OLEHHMBAHMS €r0 BEIMYMHBI B Mpolecce
MPOEKTHUPOBAHMS M TOCTpOeHUs 0a3 naHHBIX. [Ipenmonaraercs, 9To MO Mepe pa3BUTHA 0a3 JaHHBIX CTPOSIIAsCST
nH(OpMAaLMOHHAS MOJIEIb B TIPE/IENIe CTPEMUTCS K HEKOTOPOH BEIMYHMHE CTETICHN HACATU3aINH.

OKBUBAJICHTOM COJICPKATEIBHOIO CMBIC/IA OTHOLICHUH, 3aBHCHUMOCTEH MEXIy OOBEKTaMH NpeIMETHOM
obylacTi sIBISieTCSl ceMaHTHKa 0a3 naHHbIX. CeMaHTHYeCKHe OTHOIICHMS, 3aBHCHMOCTH MEXIy aTpulOyramu,
KOpTeXaMHu 0a3bl JaHHBIX SIBISIOTCS OTOOPaKEHHEM CO/EPXKATeIbHOTO CMbICIAa OTHOLICHWH, 3aBHCUMOCTEH B
npeaMeTHol oOmacti. O4YeBMIHO, YTO aTpUOYTHI, KOPTEXH, PEJSIMOHHBIE OTHOIICHWS M (YHKIMOHAIBHBIC
3aBUCHMOCTH MEXJly HUMHM SBISIIOTCSI MH(POPMAIIMOHHON (hopManm3aiyeil 00beKTOB, CTPYKTYPHBIX 00Opa3oBaHUMH,
OTHOIIECHHUH U 3aBUCUMOCTEH ME>K/1y HUIMH B IIpEIMETHOM 00acTy.

[IpennonoxeHue, CBsI3aHHOE C CEMAHTHKOW 0a3 JaHHBIX, COCTOMT B TOM, YTO CYLIECTBYET MEXaHW3M
COJIeprKaTeIbHOM MHTEpPIPETAIMY PEISIUOHHBIX OTHOIICHHUH, ()YHKIMOHAIBHBIX 3aBUCUMOCTEH, KOTOPbIE CTPOSITCS
C moMoupio (HOPMAIBHOIO armapara peysIIMOHHOM anreOpbl, CHCTeMBbl (YHKIMOHAJIBHOM 3aBHCUMOCTH. OTO
Npe/UIOKEHNE BIEYeT 3a Co00il TpeOoBaHHME IOJHOTHI PEIALMOHHBIX OTHOIICHWH, WCYHMCIEHHH aTpulyToB,
KOpTeXel u Apyrux (opMaibHBIX CHCTEM BBIAEIECHHS M NPEICTaBICHHUS MHPOPMAIMH U3 COBOKYITHOCTEH NaHHBIX,
HaKaIluIMBaeMbIX B 0a3e JaHHbIX.

Pemenue 3amaun conepikaTenbHON MHTEPIIPETALNH TIPEUIOKESHUH, BEICKa3bIBAHUH, ONMMCAHHBIX B TEPMUHAX
PEINSIIMOHHBIX OTHOIICHWH, (YHKIMOHAJIBHBIX 3aBUCHMOCTEH B KaXJOW 0a3e MaHHBIX OCYIIECTBISETCS ITyTeM
HpoLesyp OTOOpaskeHWsl NpeaMeTHOH obnacth Ha 0a3y JaHHBIX M 00paTHOro OTOOpakeHWs! 0a3bl JAaHHBIX B
npeaMeTHy0 o0nactb. basbl JaHHBIX Kak pa3sBHBAIOIIMECS CHUCTEMBI CTPEMATCS K MPEAEIEHOMY COCTOSHHIO,
YJIOBJIETBOPSAIONIEMY TPeOOBaHNIO HHPOPMAIIMOHHON MOJIENN IPEAMETHON 00JIacTH.

baza naHHBIX sBISETCS TOJNHBIM HMH(POPMAILMOHHBIM IIPEJCTaBICHUEM IPEAMETHOW 00JIacTH, ecii
nobaBieHne JIIOOBIX KOPTEXEH He NPHBOIUT K IOCTPOCHUIO HOBBIX PEIISIIMOHHBIX OTHOIICHHI CpeicTBaMu
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PENSAIMOHHON anTeOphl, HCUYUCIEHUN KOPTEeKeH, aTpruOyTOB M NMPHUIIOKeHUH. Sqpom 0a3pl TaHHBIX OyleM Ha3bIBaTh
TO MUHUMAJIBHOE ITOJIMHOYKECTBO KOPTEKEH, KOTOpoe obecreunBaeT mojaHoTy. O4eBUIHO, UTO Jr00as 6a3a JaHHBIX
UMEEeT HE OZHO sAApo. Snpo OymeT Ha3bIBATHCSA YCTOWUMBBIM, €CIIM B MIPOLIECCE COMPOBOXKACHMS 0a3bl TaHHBIX €TO
3aIliCH HE H3MEHSIOTCSL.

[IpeanonoxeHne o MONHOTE 0a3bl TAHHBIX OTPa)kaeT TOT (aKT, YTO MOCTPOCHHAsT HHPOPMAIIMOHHAS MOJIENb
NpEeIMETHONH O0JacCTH MOKET OBITh HCIOIBb30BaHA I MOCTPOCHMS OW3HEC-TPHIOKEHHH, IMOACPKUBAIOIIIX
3¢ eKTUBHBIE TPOIEAYPHl PEIICHUH, THO0 amanTHpOBaHA ISl PEIICHHS 3aAad KOHEYHOTO IIOJIb30BATENs, HE
CBSI3aHHOTO C MOJJIEPKKOH Mponenayp NpuHATHA pemeHnid. CeMaHTHIecKas OJHOTa 0a3 JaHHBIX SBIISETCS BayKHOM
IpH  COJACPXKATEIbHONW MHTEpIpeTanu (YHKIMOHAIBHBIX PENSIMOHHBIX 3aBHCHUMOCTEH, KOTOPBIE CTPOSTCS
CpeICTBaMHU peAnuOHHON anreOpel. KadecTBO ceMaHTHYECKOH WHTEpPHpETalnyl PEIIHOHHBIX OTHOUICHUH H
(DYHKIIMOHAIIBHBIX 3aBUCHMOCTEH BIMSIET U HA TIOJHOTY 0a3 JaHHbIX.

[IpeameTHyt0 007MacTh MOMKHO JEKOMIIO3MPOBAaTh HA AJIEMEHTAPHBIC OOBEKTHI, KaXABIH M3 KOTOPBIX
OTIMCBHIBAETCS COBOKYITHOCTHIO aTPHUOYTOB, OOpa3yloNINX IONHYI0 cXeMmy 0a3el MaHHBIX. OOBEKTHI MPEeIMETHON
o0JsiacTé CBsI3aHBI MEXy cOOOH ONMpeneNeHHBIMH OTHOIICHUSIMU, KOTOPBIE MOXKHO B COBOKYITHOCTH TPEJCTABUTH B
BHUJI€ B3BEUICHHOTO TI0 pedpaM YacTHIHO OpHeHTHpoBaHHOTO rpada [4]. CTpykTypa rpada mpeacTaBisieT CTPYKTYPY
npeametHoit oOmactu. [Toarpadsr rpada npencTapiIsioT CI0XKHBIE 0OBEKTH WM TTOACUCTEMBI IPEIMETHOH 001aCTH.
Bmecto rpadoB s mpeACTaBICHHS CTPYKTYPHl NPEIMETHOH O0JIacTH MOJXKHO HCIONB30BaTh S3BIK TEOPHU
MHOXXECTB M PEIIETOK MX pa3OueHuid. Kaxxnplii KopTex 6a3pl JaHHBIX SBISETCS ONMCAHUEM COCTOSHHS HEKOTOPOTO
3JIEMEHTapHOTrO0 00BbekTa. I[loIMHOXKECTBO BCeX KOPTEXKEH, CXOAHBIX C JaHHBIM KOPTEKEM, OTHOCHTEIBHO
BBIOpaHHON MEPBI CXO/CTBA, SBIACTCS MIPEACTABICHUEM JIEMEHTAPHOTO 00BeKTa. B KauecTBe TaKHMX MOJMHOKECTB
MOJKHO BBIOpaTh Kiactepsl [5]. [IpuMeHeHHe METOMOB MepapXuueckod kimaccudukamuu [6] maeT mpencTaBicHHE
CTPYKTYpBI 0a3 IaHHBIX, KOTOPOE TaK K€ MOXKET MMETh BHJ YaCTHYHO OPHEHTHPOBAHHOTO B3BEIICHHOTO rpada,
mM00 TMOApEIeTKH pa3OMeHUs] MHOXKECTBA KiacTepoB. Eciy CTpyKTypsl NpeaMeTHOH oOmactu m 0as3bl AaHHBIX
M30MOPQHBL, TO fCHO, YTO 0a3a MaHHBIX aJEKBAaTHO OTpaXkaeT NpeaMeTHyro obnacte. Ilpeamornoxenne 06
a/IeKBaTHOCTH O3HAYaeT, YTO 0a3a JaHHBIX KaK pa3BHBAIOINASICS CHCTEMa CTPEMHUTCS K COCTOSHHUIO, B KOTOPOM OHa
a/IeKBaTHO IPEJICTABIISET B MH(OPMAIIOHHOM IIIaHE MPEAMETHYIO 00J1acTh.

baza naHHBIX COIEPKUT CTALMOHAPHOE fAIpO, €CIM HE HM3MEHAETCA cXeMma 0as3bl NaHHBIX, BBIICICHHOE
MOZMHOXECTBO KOPTEKEH, PENSIIMOHHBIX OTHOLICHUH, (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH, UCUUCICHUH KOPTEKEeH U
aTpuOyTOB. M3MeHsronyrocss 4acTh 0a3bl AaHHBIX OyAeM Ha3bIBaTh HECTAIMOHAPHON KOMIOHEHTOH. ba3za maHHBIX
00J1aiaeT CBOWCTBOM IIOJIHOTHI, €CIIM BBIJEJICHHOC MHOKECTBO PEISIIMOHHBIX OTHOIICHHWH CTAI[MOHAPHOTO sapa
MIO3BOJISIET BBIBECTH CPEACTBAMH DPEISALIMOHHOW anreOpbl BCe PEISIIHOHHBIC OTHOIICHMS, KOTOPBIE MOTYT OBITh
MOCTPOCHBI HaA sApoM. [IpeamonokeHWs O MOJHOTE M aJEKBAaTHOCTH O3HAYAIOT, 4TO 0a3a MAaHHBIX SBILIETCS
OCHOBHOH KOMITOHEHTOH MH(MOPMAIIHOHHON MOJIENIN MPEAMETHON 00JIacTH, KOTOpasi COJNEPIKUT BCIO HEOOXOIUMYIO
HMH(OpPMALIUIO O IPEAMETHON 00IaCTH KaK B KOJIMUECTBEHHOM, TaK M B KAYECTBEHHOM OTHOIICHHSX.

CranmoHapHble COCTOSIHHSI 0a3 JaHHBIX SBJIAIOTCS WX IPENCIbHBIM COCTOSIHHEM KakK pa3BUBAIOLICHCS
cucteMbl. B mponecce co3manns 6a3 AaHHBIX JUHAMUYECKH M3MEHSIOTCS UX CXEMBI, YIAISIOTCS M OOHOBISIFOTCS
KOPTEXH, U3MEHSIOTCS PEJILMOHHBIC OTHOIIECHNUS, (DyHKIIMOHAIBHBIE OHO3HAYHbIC 1 MHOTO3HAYHbIE 3aBHCUMOCTH,
WCUHCIIEHHE aTpHOYTOB M KOpTexed. /lnHamMu4ecKkue M3MEHEHHs 0a3 JaHHBIX HOCSAT CTOXAaCTHYECKHH XapakTep,
OJTHAKO OHM BCErJa HaXOJITCS IO/ BIMSHHEM uesioBedeckoro (akropa. B xoneuHoi#l menm 6a3a JaHHBIX DOJDKHA
coJiepkaTh BCIO HEOOXOIMMYI0 HH(GOPMAIMIO Ul PEIIeHUs BBIISNCHHOTO Kiacca 3a1ad. OTO OOyCIOBIMBAET
IeJICHANPaBJICHHBIA XapakTep UX pa3BUTHS. Pe3ynbTaToM pasBHUTHS SBISETCS MEPEXOJ] B CTAIIMOHAPHOE COCTOSHUE.
B 3TOM cocTOsIHMM BCe XapaKTepUCTHKN 0a3 JaHHBIX KOJIEOJIOTCS BOKPYT HEKOTOPHIX 3HadeHHi. Konebanust HocsAT
YepThl CTAI[MOHAPHOCTH, IPUCYIIME CTalMOHApHBIM CTOXacTHYECKMM THporeccaM. JlaHHOe NpeAroIoKeHne
03HAYaeT, YTO CTAIIMOHAPHOE COCTOSHHE SIBJISIETCSI PE/ICNIbHBIM COCTOSHAEM PAa3BHBAIOMIEHCS] CHCTEMBI.

Bo Bcex peanbHO pa3pabOTaHHBIX PEISIIMOHHBIX 0a3aX JaHHBIX MH(OpManus B KOPTEXKax MPeCTaBIIseTCs
C WCIIOJb30BaHMEM OTPAHMUYEHHOr0 Habopa CTaHIApTH3MPOBaHHBIX (hopmaroB. OIHAKO NPH MPOEKTUPOBAHHU H
cosaHuy 0a3 JaHHBIX, OPUEHTUPOBAHHBIX HA KOHKPETHBIC IIPEIMETHBIE 00JIaCTH, Pa3HbIE aBTOPHI HCHONB3YIOT IS
aTprOYTOB pa3IMYHBIC E€IMHHUIBI M3MEPEHHUS, CHOCOOBI KOAMPOBAHUS U, KAaK CIEACTBHE, Pa3pabOTUMKU CO3/1AI0T
cobcrBeHHble (hopmarsl. CBoOOa B BEIOOpE (hopMaToOB ynoOHA NPH NMPOSKTHPOBAHUK M CO3JaHUH 0a3 aHHBIX, HO
OYEBHIHO CO3/1aeT Cepbe3Hble NPOOJEMBl NPH IOMCKE W Iepenade MH(POpPMAaIlMM KOHEYHBIM NOTpeOHuTesieM, He
CBSI3aHHBIX C CO3JIaHNEM KIIMEHTCKHUX IPUIIOKEHHUH.

ba3pl maHHBIX CO3JAlOTCSl C IENbI0 IIOJIHOTO MH(OPMAaMOHHOTO O0ecIedeHuss BceX KIIAaccoB 3ajad,
CBSI3aHHBIX C TpenMeTHOM oOmacteio. st pemeHust 3agad  paspabaThIBalOTCS NPHIOKEHHS W (QyHKIHH.
Maremariueckoe W IIPOrpaMMHOE OOecHedeHHe NPHIOKEHHMH M (QYHKIMH pa3padaThiBacTCsl pasIHMYHBIMU
aBTOpamMH. Ha Hero He HakaJbIBAIOTCSl JKECTKHE OTrPaHMYEHHS. OTO OOYCIOBIMBAET MHOIOOOpashe METOJ/IOB
aHanu3a 1 00paboTKM HHPOPMAIMU U MHTEPIIPETALNK UX PE3yJIbTaToB.

B wyactHOocTH, co3manHue 0a3 JAHHBIX OPHEHTHPOBAHO Ha HWH(OPMALMOHHOE OOEcHeYeHHE MpOLEryp
NOJJIEP)KKA  IPUHATHS penreHuid. Paspa®oTka 5(@QeKkTHBHBIX yIpaBIeHUYECKHX pELICeHWH OCHOBaHAa Ha
UCIIOJIb30BAaHUU METOOB I'PYIIIIOBOIO BEIOOPA, IKCIEPTHBIX CHCTEM, IIPOTHO3MPOBAHMS ONTHMAIILHOTO YIIPABICHHUS,
JMCKPETHOM ONTHMHU3alNK, aBTOMAaTHYECKON KJIACCU(HKALMH, CTATUCTUYECKUX AJITOPUTMOB aHAIN3a U 00paboTKH
JaHHBIX. Bce MeTozpl, MpUMeHseMble Ul NPUHATHS PELIeHHH, TTO3BOJISIOT HOJIB30BATEISIM JIOCTHIATh JKEJIAEMBbIX
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pe3yJIbTaTOB TPH YCJIOBHH, YTO BBIOOPOYHBIC NaHHBIC O0ONAAalOT CBOWMCTBOM IIPEICTABHUTEIHLHOCTH. BrImonHeHHe
YCIIOBHS PENPE3CHTATUBHOCTH HE 3aBUCHT OT CTAOMIBHOCTH XpaHsmeHcss B 0a3zax AaHHBIX WH(OpPMALUH, OHO
ONMpAETCs] Ha CBOWCTBA aJCKBAaTHOCTH M IIOJHOTHI 0a3 JaHHBIX KaK OCHOBHBIX KOMIIOHEHT HH(OPMAIIHOHHBIX
Mojeneil mpenMeTHBIX obnactedl. [losTomy 0a3pl maHHBIX, O0JAJalOMIMe TAaKUMH CBOMCTBaMH, Kak IPaBHIIO,
YIOBJIETBOPSAIOT BCEM TPEOOBAHUSIM NPUIOKCHUH M (QyHKIMH, pa3pabaThIBAEMBIX CHCTEMHBIMH IIPOTPAMMHUCTaMH U
NPUKIaTHBIME MaTeMaTukamu. OIIHAKO CyIIecTBYeT OOMIMPHEIA Kiacc moTpedbureneil mHpopmanuu 06a3 JaHHBIX,
KOTOPBIX HE YCTPaWBaeT CPEIHECTATHCTHYECKas MX YCTOHYMBOCTh, TaK KaK [JaHHBIC, Pa3MEIICHHBIC B HHUX,
paccMaTpUBarOTCSl UMH HE TOJIBKO B IUIAHE aJ€KBATHOCTH U TTOJIHOTBHI.

CucremaTtideckoe obpameHne k 6a3aM JaHHBIX, 00IaJar0IINX CBOMCTBAMH IIOJTHOTHI M aJJIeKBATHOCTH, 9aCTO
HpeAIonaraeT, 4To MpU KaXJOM BBINOJHEHHN OJHOTO M TOTO XK€ 3ampoca OyIeT MoiydeHa Ta ke MH(popmamus.
TpeboBanme CTaOMIBFHOCTH WH(QOPMALUHM CBA3aHO C TEM, YTO OOBEKTH NAHHBIX BBIXOJAT HA ITEPBBIM IDIAH, a
NPUIOKEHUS W (QYHKOIUM CTAHOBATCA BTOPOCTENIEHHBIMH WM BOOOINE HE TPEACTABIIOIINMU HHTEpeca.
[lepBocTeneHHass Ba)KHOCTh JAaHHBIX MPOSBISIETCS TOrAa, Korza oOpaboTka M aHaMW3 HaKOIUICHHOW B HHX
nH(OpMaLUK OCYIIECTBIACTCA 3a UX NpefenaMu. JlaHHbIe, MoTyJaeMble IIpu 00pabOTKe 3ampocoB MOJIb30BaTENEH,
MOTYT KOMOWHHMPOBATHCSI MMU C JNAHHBIMH, MOITYyYaeMBIMH M3 APYTMX OOBEKTOB JAHHBIX, [UI PEIICHHS 3ajad,
JeKAIMUX 3a TpefellaMH MPeIMETHOH o0JlacTH, CBs3aHHOW ¢ 0a30ii maHHBIX. B Takumx ciydasx yciIoBHE
CTaOMIBHOCTH MH(GOPMAINN SIBISIETCS HIEPBOCTEICHHBIM.

Wudopmanns B 0azax JaHHBIX CO3MACTCs IPYINIIAMH aBTOPOB IIOJ OJHHM LEHTPOM YIPaBICHHUS, HO TaK
ObBaeT He Bcerma. Korma mcnonmbsyercss mHGOpPManus W3 TPHIOKEHHWH, CO3NAHHBIX PAa3HBIMH aBTOpaMH, HE
COTJIACYIOIIMMHE APYT C OPYroM CBOM pa3pabOTKH, BO3HHKACT HEOOXOIMMOCTh MPUBEICHUS JaHHBIX M3 Pa3IHIHBIX
00BEKTOB IaHHBIX K 00IIEMy 3HAMEHATEITIO.

HctnaaocTs nHpopMammy B 0a3ax [aHHBIX HOCHUT YCJIOBHBIM xapakrep. OHa NpoOsBIAETCS Kak
CpelHeCTaTUCTUYECKas XapaKTePHUCTHKA. VICTHHHOCTD HE COXpaHAeTCs ISl SJIEMEHTOB JAaHHBIX, TaK KaK OHH MOTYT
MOJM(UINPOBATECS B PE3yNIbTaTe BHINOJHEHUS TPAaH3aKIMK. DTa cTerneHb CBOOOAB MH(GOpPMAIMK B 0a3aX AaHHBIX
CTaHOBHUTCS HE IPHEMJIEMOH, KOT/Ia 3JIEMEHTHI JaHHBIX NMPHOOPETAIOT IPYry0 HEHHOCTh U MOTYT HCHOJIB30BATHCS
MHOTHUMH TIOTPEOUTEIISIMH, CBI3aHHBIMH C PA3IMYHBIMK APYTUMH IPEIMETHBIMH 00JIacTsIMU.

Bo BpemeHHOM wuHTepBane, (UKCHpyeMOM OOIIECTBOM BHEIIHMX I[OJb30BaTesei, 0as3bl NaHHBIX HE
COXPaHAIOT CTAOWIFHOCTh HAKOIUICHHOW WH(OpMamuy, YTO MOXKET OKa3aTbCs HENPHUEMIIEMBIM U HHUX. OTO
0COOCHHO Ba)KHO B TEX CIydasx, KOTAa JUId HUX HPEACTABIAIOT MHTEPEC CTalMOHApPHBIE CBOMCTBA MPEAMETHBIX
obuacteif, a He OBICTPO M3MEHSAIOIMIASCSI BHENTHAS 000JI0UKA.

W3 npuBeneHHBIX COOOpaKeHMH ClielyeT, YTo 0a3bl AaHHBIX B HEKOTOPBIX CIydasx OOJIafaloT CIMIIKOM
OOJIBIINM KOJIMYECTBOM CTemNeHeil cBoOoxpl. [Ipeanonokenns o cBoifcTBax 0a3 JaHHBIX M METOAAX HAKOIUICHUS B
HUX HWH(OpMannM He BCETAA COTIACYIOTCS CO BCEMH BO3MOXHBIMH CXEMaMHU €€ NMOTpeOJeHHs. DTO NMPUBOIHUT K
CO3JJaHMIO HOBBIX KJIACCOB OOBEKTOB AaHHBIX. OZHUMH U3 HUX SIBISIOTCA WMH(OpMAalMOHHBIE XpaHWIHIIA, UIes
CO3JJaHUsI KOTOPBIX BO3HHWKIJIA B ¢upme IBM Oonee necaru et ToMy Haszall, HO cTajla MHTCHCHBHO Pa3BHUBAaTHCS
TOJIBKO B TOCJIenHHE JBa roxa. IloaToMy BO3HHMKAIOT JABE BaKHBIE INPOOJIEMBI, CBS3aHHBIE C Pa3pabOTKOMN
AKCMOMAaTHKH WM 0a30BBIX IPEIIIOI0XKEHHH, ONpeesIonMX WH()OPMALMOHHBIE XPAaHWININA U C ONpe/esICHHEM
YCJIOBHH, NPU KOTOPBIX 0a3bl JAHHBIX NEPEXOAAT B KiacC XpaHWIMII JaHHBIX. Ha pemenne »tmx mpobiem u
HaIpaBJIeHbl HCCIIEIOBAHNS B 00JIACTH MEPCHEKTUBHBIX HHPOPMAIIMOHHBIX TEXHOIOTHH.
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