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JlaTta BBegenns 2001—07—01

1 Ob0aacTp npuMeHeHus

HacTtogimui CTaHA4APT yCTAHAB/IMBACT 3TAJIOHHVIO MOAC/DL YVIIPABJICHWMY HAHHDBIMH.

DTATOHHAsT MOJIEJb OITPCHCJIACT O6LL{YIO TCPMHUHOJJIOTHUIO KM TTOHATHAH, OTHOCHUINCCH K ddHHDBIM HMH-
@O_DMHL[_HO HHBIX cUCTEeM. lakue MOHIATUI MCITOJIb3VIOTCH JIX OIIPCACIICHKMSM VYCIIYID, IIPCHOCTABIIXACMbIX
CUCTCMAMKM VIIPABJICHM 0a3zaMu JaHHbIX WU CUCTEMaMU CHOBap@ﬁ' HaHHDbIX.

DTATOHHAS MOJEJb HE pACCMATPHUBACT ITPOTOKOJIbI AJIA YIIPABJICHWH JdHHDBIMMA.

O0acTh ITPUMCHCHW 3TAIOHHOW MOJAEJIU BKJIIOYAET ITPOUCCCDHI, KOTOPDLIC KACAlOTCH VIIPABJICHIA
[MOCTOSIHHBIMHU JAaHHBIMU U UX B3aUMOJICUCTBUS C [TpoHecCCaMid, OTJIMHAIOIHMUMUICH OT Tp@-6OBaHHﬁ KOHKPCT-
HOU HH(bOpMHLLHOHHOﬁ CHUCTCMDbBI, a4 TdKXKC o0111Me VOIVI'M VIIPABJICHWA ddHHDLBIMW, AJIX OITPCHACJICHMA,
XPAdHCHHM, [TOUCKA, 06HOBH€-HI’I’H5 BBO/d, KOITUPOBAHI, BOCCTAHOBJICHWA WU TICPCHAAY N ddadHHbIX.

2 Tepmunbl n onpeneieHus

B HacrosiueM cranaapTre IMIPUMCHSIOT CICAVIOILUE TCPMUHBI ¢ COOTBETCTBYIOILMMU OIPCAC/ICHUIMU,
MpeaAHa3HAYCHHBIC /1 MCITOIb30BAHUS B STAJIOHHOW MOJE/IN.

B ckobkax B KayecCTBE CIIPABOYHLIX IMPUBCIACHBI 3KBUBATCHTH!I TCPMUHOB HA AHIVTMMUCKOM SI3BIKC.
AJI(PaBUTHBLIN VKA3aTEC/Ib UCITOJIBb3YEMbIX B CTAHIAPTEC TEPMUHOB HA AHITIMUCKOM SI3bIKE IMPUBCICH B IIPU-
JTOXKEHHUU A.

2.1 0a3a manHbIx (database): COBOKYITHOCTH B3aMMOCBSI3aHHBIX JaHHBIX, OPraHU30BaHHBIX B COOT-
BCTCTBUU CO CXEMOM 0a3bl JaHHBIX TAKUM 00pa3oM, YTOOBLI ¢ HUMU MOT padOTaTh ITOJb30BATECIIb.

2.2 Bapuant (variant): Kondurypanusga Bceil MWHPOPMALMOHHOW CUCTEMbl UJU €¢ 4YacTH, KOTopas
COCYLICCTBYET C APYroM CUCTEMOM, MMCIOILLCU APYIyI0 KOH(UIypaluio, HO O0ecCIIcYMBAIOILUCH TE XKe
CpEeACTRA.

2.3 Bepcnd (version): Kondurypauus Bceil UHPOPMALIUOHHOW CUCTEMbI MJIM €€ YaCTH, CVILCCTBYIO-
111asf B KOHKPETHBIM MOMCHT BPEMCHHU.

2.4 BeprHKaJbHass (parmeHramua (vertical fragmentation): HasnayeHue 3K3eMILIIPOB pa3IUYHbIX
yacTeM OJHOTro TUIIA B ABC UJIU DoJsiee cpelibl 0a3bl JAHHBIX.

2.> BpeMeHHbIe JaHHble (transient data): JlaHHbIe, KOTOPbHIC MOCTYIIAOT B UHPOPMAIIMOHHYIO CUCTEMY
WM MCKJTIOYAIOTCS U3 HEe ITPU BBITTOJTHECHWU OAHOM WU HECKOJbKUX TpaH3aKIIM.

2.6 ropmzontaabHaga ¢dparmenranusa (horizontal fragmentation): HasznaueHue pasnuyHbBIX MHOXECCTB
WJIM pa3JIMUHbIX TUITOB 3K3CMIUISIPOB JAHHBIX B JIBE WU OoJiee cpeabl 0a3 JaHHbIX.

2.7 manmble (data): Mudopmauusg, npeacrapjiacHHasl B (POpMalIU30BaHHOM BUAC, IMPUTIOAHOM IS
rnepeaadyy, MHTepIpeTaldy Wi oopadOTKU C y4aCTUEM YeJIOBEKA WM aBTOMAaTHYCCKUMU CPeACTBAMMU.

2.8 IaHHble pacnpeneaeHud (distribution data): JlaHHble, KOTOPBIC OINPEAesIsIiOoT UHPOPMALIUIO O
pa3sMelUeHU, AYOITUPOBAHUM U (pparMeHTallM OOBEKTOB JAHHBIX B paclipeae/IicHHOU cucTeMe 0a3 JaHHbIX.

2.9 naHHbIe ynpaBjeHHud JoCcTynmoM (access control data): /laHHble, CBI3aHHBIC C ONPCIACICHUCM WU
MoAU(UKALIUCH TTPUBUJICTUN YITPABICHUS JTOCTYIIOM.

N3nanne opuuuabHoOe
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2.10 momeH ynpasjeHus (management domain): O0sacTs, OXBaThIBaOILlasgd MHOXKECTBO JIBYX UJIH DoJiee
MHOOPMAMOHHBIX CUCTEM, KaxXJasd M3 KOTOPBIX MOXCT OBbITH pacIIpcIcIcHHOU U KOTOpPBIE CIIPOCKTUPO-
BaHbl 1 CKOHCTPYUPOBAHBLI /1711 OOMCHA JAaHHBIMU M ITPOLICCCAMU.

2.11 pomoanureabHoe cpeacrBo 3HadeHus (added value facility): Cpeactso, obecIricueHHOE IIPOLICC-
COPOM B JOIOJHEHUE K CpeACcTBaM, TPeOYECMbBIM CPEJACTBOM MOACIUPOBAHUS JAHHBIX.

2.12 maTepdhenic (intertace): OmpeneeHHbBIM HA0OD YCIIYT, IPEAOCTABISICMbIX ITPOLICCCOPOM.

2.13 uHpopManmoHHasi cucreMa (information system): CucremMa, KOTopasi OpraHu3yeT XpaHCHUC U
MaHUITYJIUpOBaAaHUEC MHGOPMaALMEd O IIpeaAMETHOU 0bJ1acTH.

2.14 mexomnasa cxeMma (source schema): OnpenesieHye 1aHHBIX MW MHOXECTBO OINpEAcIeHUN JaHHBbIX
N0 UX I[IPeOOpa3’oBaHUS B CXCMY.

2.15 KimmeHrt (client): [lonp3oBartens, 3anpallivBaOIUIUN VCIIYIU, 00CCIICUUBACMbBIC UHTEP(MEIICOM Cep-
BepaA.

2.16 xkommyranmmoHHOe coeauuenne (communications linkage): Cpencta 119 oOMeHa JTaHHBIMY MEXKY
KOMITBIOTEPHBIMU CHUCTCMAMU WJITU MEXIAY ITOJIB30BATEIICM U KOMITBIOTCPHBIMU CUCTEMAMMU.

2.17 KouTpoaaep 0a3bl JanHbIX (database controller): AbcTpakTHOe MpeacTaBICHUE TS Ha0Oopa VCIyr,
KOTOpPbBIC COIIAaCOBaHbl ¢ KOHKPETHLIM CPeACTBOM MOICIUPOBAHUS HAHHBIX U PCATU3VIOT €IO.

2. 18 KoHTpoJabHbIM XKypHaa (audit trail): 2KypHasn, B KoTopoM IpouHecchl PyHKIMOHUPOBAHUS (PUK-
CUPVIOTCSI B MH(POPMALMOHHOU CUCTEMEC.

2.19 Kondurypamusa (configuration): COBOKYITHOCTb MPOLECCOB UHMPOPMALLUOHHON CUCTEMBbI U CITO-
COO, KOTOPBIM 3THU ITPOLIECChl B3AUMOCBSI3BIBAIOTCS].

2.20 MexXaHM3M ynpaBjeHHMd JocTynoM (access control mechanism): MexaHU3M, KOTOPBIM MOXKET
HCITOJIb30BATHCS 1JI1 OCYILCCTBICHUS 3alllMThl UHPOPMALIUU OT HCCAHKUMOHUPOBAHHOI'O JOCTYIIA.

2.21 He3aBucuMoOCTb JaHHBIX (data independence): He3aBUCUMOCTH OOBEKTOB AAaHHbBIX OT ITPOLICCCOB,
COCTOSILAS B TOM, YTOOBI OOBEKTBHI JaHHbBIX MOTJIM OBITH U3MCHCHBI O¢3 HapyLICHHUS ITPOLIECCOB.

2.22 o0bekT gaHHbIX (data object): JIioboe moHsTHE UM IPEAMET, CBI3aHHOE C JJAHHBIMU.

2.23 orpaHMyeHHe NEeJOCTHOCTH (constraint): OrpaHuMyeHUsd Ha 3HAYCHUS OIpeleeHHOro Habopa
OOBEKTOR NJAHHBIX.,

2.24 onpeneinenve aaHHbIX (data definition): OrnuvcaHue MpaBu/l, KOTOPBIM JOJDKHbBI MMOAYUHSTHCS
OAWUH WU OoJice HADOPOB BK3CMILIIPOB JaHHBIX.

2.25 mapa ypoBHen (level pair): /IBa CMEXKHBIX VPOBHS JAHHBIX, 007¢¢ BbICOKUU M3 KOTOPBIX BCEra
COACPXUT THUIT «<MH(MOpMALIMU», COOTBECTCTBYIOLICH «3K3CMILTIpaM» Ha 00JIce HU3KOM YPOBHC.

2.26 mocrosiHHbIe AaHHbIe (persistent data): JlaHHbIC, KOTOPBIE ITOCTOSTHHO COXPAHSIOTCS B MHOpMa-
[ITMOHHOU CUCTEME B TCUCHUE BCEro Ipolecca oopadoTKu JaHHbIX.

2.2/ mpaBuJIO MAHHNYJIUPOBaHMS JaHHBIMHU (data manipulation rule): I'lpaBusio, KoTopoMy HEOOXOIUMO
CJICAOBAaThb, KOIrJa MPOLECC OMPEAcsIsieTCsl, WJIUW KOTOPOMY aBTOMAaTUUYCCKU CJICAVET CUCTeMa YIIpaBICHUS
NJAHHBIMU, KOTAA ITPOLIECC BBITOTHICTCS.

2.28 MNpaBUIO OrpaHNYEHHUs HEeJOCTHOCTH (constraining rule): IlpaBuiio, apasiolieecs 4acTbO CPEeICTBA
MOACJIUPOBAHUS JaHHbBIX MU KOHTPOJIMPVIOLICE CITCLHU(PUKALIWIO OTPAHUYCHU U LIEJTOCTHOCTU, KOTOPBIC MOTYT
OBbITb HAJIOXXCHBI HaA OITpeAc/IcHHbIM HA0Op 0OOBEKTOB JaHHbIX.

2.29 npaBuiIo CTPYKTYpHUpOBAaHMSI JaHHbIX (data structuring rule): Ilpasuio, ompeaendmwoiuee, Kak
MOXKET OBITh CTPYKTYPUPOBAH HAOOD 3K3eMILIIPOB JAHHBIX.

2.30 nmpusmiaerusd (privilege): PaspelueHue Ha HMCITIONIB30BAHUC OINPEACICHHOM VCIIYTU VIIPABICHUS
AAHHBIMU IS JOCTYIIA K OOBEKTY AJaHHBIX, MPEJOCTABIIEMOC UACHTUMULIUPOBAHHOMY I10J1b30BaTEIO.

2.31 nmpukiaagxHag 3amaga (application task): 3amgada, UHULIMUPOBAHHAS [TOJIB30BATEIICM U TPeOVIoLLas
NJIST CBOETO pelleHUST 00paboOTKM MHMOPMALIMH.

2.32 npuxkiaagHasg cucrema (application system): Cucrema, npeaHazHadcHHAas AJ1s1 pelUcHUS ITPUKJIIA/I-
HbIX 3a7a4.

2.33 npuxkiaagHag cxema (application schema): OnmucaHue 3K3eMILTIPOB AAHHBIX, KOTOPBIC B JII000OC
BpEMSI MOT'YT HAXOAUTHLCS B ITPUKIIAAHOU 0a3e JJaHHbIX.

2.34 npuxkiaagHond npouecc (application process): Ilpouecc, KOTOpbIM SBISCTCS OINPCACTICHHBIM B
COOTBETCTBUU C TPEOOBAHUSIMU KOHKPECTHOM MHOMOPMALIUOHHON CUCTEMHBI.

2.35 nmpuaoxenue (application): Ornepauuy 1o yrpapiIcHUD U 00paboOTKEe JAaHHBIX, KOTOPBIC OTHO-
CATCS K KOHKPETHBIM TPeOOBAHUAM MHOMOPMALMOHHOU CUCTECMBI.

2.36 mpouecc (process): AKTUBHBIN KOMITOHEHT MHMOPMAIIMOHHON CUCTEMBI.

2.37 mpouece MaHMNYJIUpoBaHMA NaHHBIMM (data manipulation process). Ilpouecc, ceMaHTUKa KOTO-
pOro MPCAMUCHIBACTCS IPaBUJIAMU MAaHUITVIMPOBAHUS JAHHBIMU CPEACTBA MOACIUPOBAHUS JAHHbIX.
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2.38 mponeccop (processor): OQOBbEKT, 00CCIICUUBAIOIIMU KOHKPETHOE INPUMCHCHUC OIpCAeTCHHOM
COBOKVITHOCTU KOMAaH/I.

2.39 pacnpenenaenHas 0a3a ganHHbIx (distributed database): baza naHHbIX, KOTOpasgs (PU3UYCCKU pac-
MpeaessieTcsl Ha ABe WU 0oJiee KOMIIbIOTCPHBIE CUCTEMBI.

2.40 pacnpeneaeHHass nHdbopManuoHHaga cucrema (distributed information system): Muadpopmanmonyas
CUCTEMA, OOBEKTHI JAHHBIX WU/WUIW IIPOUECCHl KOTOPOU (PU3UUCCKU pacIIpeaesIgioTCs Ha ABC WU boJiee
KOMIIBIOTEPHbBIC CUCTCMBI.

2.41 cankunuonupoBaHue (authorization): OmnpenesicHUE NIPUBUIICTUN 111 KOHKPETHOTO MACHTU(MULIU-
POBAHHOTO ITOJIb30BATCIIS.

2.42 cBaspiBanue (binding): YcraHoOBJICHHUE OTHOLLUCHUN MCXKIY KOHKPETHBIMU OIIPCAC/ICHUSIMU J1aH-
HBIX U ITPOLICCCOM.

2.43 cBa3b KiaueHT-cepBep (client-server relationship): CBsI3b, ycTaHaBIWBaAeMass B MOMEHT, KOr/a
KITUEHT 3arpalinBacT yCIyTry, KOTopas JOJKHA BBITTOTHITHCSI CEPBEPOM.

2.44 ceanc (session): OmnpeleIcHHbBIN IMepyuod BpeMeHU, B TeUeHHUEe KOTOPOTr0 KIIUMEHT MOXET MHOIO
pa3 B3aUMOICHCTBOBATL C CEPBEPOM, IPpHUUEM U KIIMCHT, U CepBEp MOAACPXKUBAIOT JAHHbIC APVI O JIpyre.

2.45 cepsep (server): [Iponeccop, nmpeaoCcTapiIsOUINMN YCIIYTU JAPYTIOMY ITPOLIECCOPY.

2.46 cucrema caoBapeit (dictionary system): MudopmanmonHas cuctema, coaepxanas MHQOpMaIrio
00 OJHOU MJIU OoJice NMPUKIIAJAHbBIX CUCTCMAX.

2.47 cucrema ynpasieHHst 0a3zamMu JaHHBbIX (database management system): COBOKYITHOCTB ITpOrpaM-
MHBIX U SI3BIKOBBIX CPEACTB, ODECIICUUBAIOILMX VIIPaBIcHUE 0a3aMU AJaHHbBIX.

2.48 cpena 0a3bl JaHHbIX (database environment): COBOKYITHOCTb, COCTOSINAS W3 0a3bl JaHHBIX,
CBI3aHHOM € HEU cXeMbl 0a3bl JaHHbBIX U KOHTpOJUIepa 0a3bl JaHHBIX.

2.49 cpena ynpasjiaeHud JaHHbIMH (data management environment): COBOKYITHOCTb JAHHBIX U CBSI-
3aHHBIX ¢ HUMHU 3JIEMCHTOB 00PabOTKM, OOBCAMHEHHBIX B KOMITBIOTCPHOU CUCTEME.

2.50 cpeacTBo MogempoBanua JaHHbIX (data modelling tacility): CoBOKYITHOCTS ITpaBUJl AJ1s1 OIpEIae-
JCHUS CXeMbl U MAHUTTYIUPOBAHUS OJAHHBIMU, XpAHUMBIMU B COOTBETCTBUU CO CXEMOM.

2.51 cranpmapr unrepdenca (interface standard): CraHaapT, KOTOPBIU OIIpeACseT BUABI VCIIVI, J10-
CTYITHBIX B MHTep@eiice 111 00paboOTKMA.

2.52 crangapt ooMeHa (interchange standard): CtanaapT, KOTOPbIM ONMpeaessicT MHOXKECTBO OOBEKTOB
NJAHHBIX B COOTBETCTBUU C ITPAaBUJIAMU CTPYKTYPUPOBAHUS JTaHHBIX.

2.53 cxema 0Oa3pl JaHHbIX (database schema): dDopmanpbHOe omucaHue AAaHHBIX B COOTBETCTBUU C
KOHKPETHOU CXeMOU JaHHBIX.

2.54 cxema maHHbIX (data schema): Jloruueckoe npeacrapjicHue opraHu3alu JaHHbIX.

2.55 THn gaHHbIX (data type): [louMeHOBaHHAS COBOKVYITHOCTD JAHHBIX C OOILMMU CBOMCTBAMMU.

2.56 Tpansakouga (transaction): COBOKYITHOCTb CBSI3aHHBIX MEXJIy COOOI orepanii, xapakTepusye-
MbIX YeTBIPbMSI CBOMCTBAMU: AaTOMApPHOCTb, HEITPOTUBOPEUYUBOCTD, JIOKAIU3ALNS U MTPOAOJIKUTEIBHOCTD.

2.57 ynpasiaenue 0a3amMm JaHHBIX (database management): [1poliecc onpenesneHus, co3naHust, BeACH U
0a3 JAHHbIX, a TAKXKXEC MAHUITYJIUPOBAHUS UMU.

2.58 yeayra (service): [lpenoctapieHue GyHKIMOHAIbHBIX BO3MOXHOCTEM OAHOTO IIpoLeccopa JIpy-
'MM IIPOLICCCOPaM.

2.59 dparmenranug (fragmentation): HaszHaucHUe 3K3eMIUISIPOB JAHHBIX 0a3bl JAHHBLIX B ABC WU
doJtee cpelibl 0a3bl JaHHBIX.

2.60 dyakomonaapHblii cranmaprt (functional standard): CranaapTt, KOTOPBIM COCTOUT U3 COOpaHUsd
APYIUX CTAHIAPTOB, COIJIACOBAHHBIX MCXIY COOOM.

2.61 menoctHocth AaHHBIX (data integrity): CooTBEeTCTBUE 3HAYCHMII BCEX AAHHBIX 0a3bl JAaHHBIX
OITpEeICIICHHOMY HEIIPOTUBOPCYMBOMY HA0OOPY ITPAaBUII.

3 I'pajuueckune npeacraBieHUA

B paszese naeHTUQUUUMPOBAHBI rpahpUicCKe CUMBOJIBI, UCITIOB3YCMbIC B 3TAJIOHHOW MOICIIH.

Hcronbp3oBaHUe CUMBOJIA IIJ1S1 YKA3aHUS IMTOCTOSIHHBIX JaHHBIX (PUCVHOK 1) IpeIHa3HAuYeHO, YTOObI
OXBATUTb BCEC BU/Ibl HOCUTEJICH, HA KOTOPbIC MOTYT ObITH 3ammucaHbl AaHHble. UM uaeHTUQUUUPYET TUTI
coaepsKaHus, 3alMcaHHOro Kak ITOCTOsIHHbIC JaHHBIC.

CHUMBOJI KOMMYTAaUMOHHOTO COCAMHECHUS (PUCYHOK 2) UCITOJIB3YETCS B AMarpaMmMax Kak KOHKpeTHas
(popMa CBSA3U MECXKIY KOMITBIOTCPHBIMU CUCTEMAaMMU.

CHUMBOJI COCIMHCHUS 00pabOTKM (pUCYHOK 3) MCIIONBL3YETCS B AMarpaMmax MCXIy IIpOLeCcCOM U
MOCTOSAHHBIMUW AAHHBIMU MJIM MEXKIY ITPOILECCAMU, YTOObI YKA3aTh ITOTOK JAaHHBIX.
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Cxema
ba3sa gaHHbIX
ba3bl AaHHbIX
Nms
NmaA

PucyHok |

PucyHok 2

PucyHoxk 3

CuUMBOJI KJ1acca I[TPOLCCCOB (pHCYHOK 4) MCITOJIb3YCTCAH, yTOOBI [TOKA3aTh [TPOUHLCCC MAHUITV/IMPOBAHNA
HaHHbBIMHA. CO@-HHH@HH@ 06pa6OTKH Ha JICBOM pC6pC YKAa3blBACT BXO/, H4 IIPdBOM pC6pC — BbIXOJd MU H4d

BCPINUHC — OI'PAHUYCHUC.
Bxon | Bbixoa Bxoa Bbixon

OrpaHu4yeHuns

- - =

PucyHok 4
CUMBOJI KJ1acca IIpoLecCOpPOB IMIPUBEACH HA PUCYHKE .
CUMBOJI KJlacca MpoieccopoB ¢ UHTepdelcoM yCiIyr (pUCYHOK 6) HCITONB3YeTCS B AuarpamMmax C
CUMBOJIOM COCAMHCHHSI OOpPadOTKM, UYTOOBI YVKa3bIBATb B3aUMOACUCTBUS, B KOTOPBIX OH VYACTBYET Kak
KIIMCHT U KdaK CCPBEP. KH}KHOG COCAMHCHHUC, O6DH6HTBI'BHG-M'0@- CCPBCPOM, CBA3ZLIBACTCAH C 34LUHTPHXOBAHHbBIM

MHTeP@EUCOM VCITVT.

PucyHok 5

)

PucyHok 6
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4 TpeOoBanusa K ynpasjeHHI0 JaHHbIMH

4.1 NndopMaulMoHHbIE CHCTEMbI

MudopmanimoHHass cucreMa — 3TO CUCTeMa, KOTopasi OpraHuU3yeT IIpolecChl cOopa, XpaHeHUd U
00paboTKM MHPOPMALMHU O ITPOOJICMHOU 001acTy. OHAa MOXET ObIThH pa3MellicHa HA OJJHOM UJIU HECKOJIbKMUX
KOMTIBIOTCPHBIX cucTeMax. Eciu nudopMmallMoHHas cUCTEMa pasMellicHa Ha HEeCKOJIbKUX KOMITbIOTEPHBIX
CUCTEMAaxX, TO OHa OyIeT paccMaTpUBATBLCS KaK pacripeaesicHHass MHQOpMallMoOHHAasl CUCTeMa.

JlaHHBbIC MOCTYITAOT B UHMPOPMALMOHHVIO CUCTEMY U UCKITIOUAIOTCS M3 HEe, U 3THU B3aUMOJICUCTBUS
MOTYT OCYILICCTBJISITLCS MJIU JIOAbMU, WU TIPOLICCCAMU.

YnpasincHUe JAHHBIMU B HACTOSIILUCM CTAHAAPTC OVACT KACaTbhCs OPraHU3alluyv M VIIPABJICHUS ITOCTO-
SHHBIMU JaHHBIMU. [1oCcTOSIHHBIC JAHHbBIC — 3TO JAHHbBIC, KOTOPbIC XPaHITCS B MH(MPOPMAILIMUOHHON CUCTEME
B TEUCHUEC OIPEACJICHHOIO rnepuoja BpeMeHU. CucteMa, KOoTopasl BBIITOHSCT (PYHKIUMIO OpraHu3aluu U
VITPABJICHUS ITOCTOSIHHBIMU JAHHBIMU, HA3BIBACTCS CUCTEMOU VITpABICHUS JaHHBIMU.

4.2 ba3a JaHHBIX U CXeMa

[TocToggHHBIC JaHHBIC B cpede 0a3bl JaHHBIX 3aKII0UAIOT B ceOC cxeMy M 0a3zy AJaHHbIX. CxeMa — 3TO
OITMCAHUS CoOlepXaHUd, CTPYKTYPbl U OrpaHUUYCHUS LCITOCTHOCTH, MCIIONBb3YeMbIC IS CO34aHUS 0a3bl
NJAHHBIX. ba3a naHHBIX — 3TO HADOP IMOCTOSHHBIX JAHHBIX, OIIPEACICHHBIX C MTOMOILBIO CXECMBI.

CucrteMa yIpaBiieHUS JaHHBIMHW HUCITOJIbB3YET OINpPEACICHUS JaHHbBIX B CXeMeE, YTOOBI ITPCAOCTABISTD
BO3MOXKHOCTD JIOCTYITA U YITPABJISITH JOCTYIIOM K JAHHBIM B 0a3¢ JJaHHBIX.

4.3 CpencrBo MOIeIMPOBAHNS JTAHHBIX

CxeMy pas3padarbiBalOT B COOTBCTCTBUU ¢ COBOKYITHOCTBIO ITPABUIT CTPYKTYPUPOBAHUS JAHHBIX. Kax-
1as1 COBOKYITHOCTDL ITPABWUJI CTPYKTYPUPOBAHUS HAHHBIX MOXCT MMCTb CBSI3aHHVIO C HCU COBOKYITHOCTD
MMpaBUJI MAHUTTYJIUPOBAHUS JAHHBIMHA, OITPCACSIOILYIO ITPOLICCChl, KOTOPLIC MOTYT ObITH BBLITTOJTHCHbBI Hal
CTPYKTYPUPOBAHHBIMHU JAHHBIMMU.

[IpaBuita CTpYKTYpUPOBAHUS JAHHBIX W ITpaBUJIA MAHUITYIUPOBAHUS JAaHHBIMU — 3TO CPEACTBA MO-
A TUPOBAHUS JAHHBIX.

A3bIK 0a3 JaHHBIX MCITOJIL3YETCS, YTOOBI OIPEAC/IUTD CXEeMY COIJIACHO ITpaBUIaM CTPYKTYPUPOBAH U
JAHHBIX U ITPOLECCCHI B COOTBETCTBUU CO CBSA3AHHBIMM C HUMU IpaBUIaM¥ MaHUITYJIUPOBAHUS J1aHHBIX.

[TpuMmepaMu KJ1aCCOB CpeACTBA MOACTIUPOBAHUS AAHHBIX SIBISIIOTCS PEISILIMOHHBIN, CETEBOU U Uepap-
XUdeckril kutaccol. IlpaBuiia CTpyKTYypUpOBaAHUS JaHHBIX AJISI ABYX CPEIACTB MOJICIUPOBAHUS HJAHHBIX B
pa3/IMYHbIX KJ1ACCAX MOT'YT OBITh ITOXOKUMU, KAK, HAIIPUMED, IJI51 CETEBOI0O U PEJISILIUOHHOTIO, HO CBSI3aHHBIC
C HUMHU CPCICTBA MAHUITYIUPOBAHUS JAHHBIMHA MOTYT OTJIMYATHCH.

4.4 He3aBUCUMOCTD JAHHDBIX

He3aBuCcHMMOCTD JaHHBIX — 3TO HE3aBUCUMOCTD IMPOLECCCOB OT OOBEKTOB AAHHBIX, KOTOpPAsd COCTOUT
B TOM, YTO OOBEKTbI JAHHBIX MOI'YT ObITb U3MCHCHBI 0€3 HApVYILUCHUS ITPOLICCCOB.

HeszaBucuMoOCTh JaHHBIX, KaK MPaBUJIO, JOCTUTACTCS TpeMsl CITOCODaMMU.

[TepBbIli CITOCOO COCTOUT B CBSI3BIBAHMU ITPOLICCCA CO CXEeMOU TaKMM 00pa3oM, YTO IPOLICCC 3HACT TOJbKO
TV 4aCTb CXEMBbI, 4 UMCHHO IMPUKIAAHYIO CXeMY, KOTOpash HeoOXoarMa IIPoLecCy VIIpaBJICHUS JaHHbIMU.

Bropoii crmtocod — 3To obdecricyeHUE HE3aBUCUMOCTH IIPUKJITAAHBIX ITPOLIECCOB OT (PU3UYECKOTO ITPE/I-
CTABJICHUS JAHHBIX.

Tperuil crocod — 3TO BKINIOYECHUE KAK MOXKHO OOJIbILIErO KOJIUYECTBA OTPAaHUUYCHUU LICJTOCTHOCTU B
CXEMY, @ HE B IIPUKJIAAHBIC TTPOIECCHI.

4.5 Ilpoueccopnl U MHTEPhEHCHI

[Ipouecc vyrpaBiicHUS JaHHBIMM MOXET OBITH BBI3BAH I10JIb30BaTeJICM, IIpOlieCCAMU VIIPABICHMUS
JAHHBIMU MJIUW APYIUMU IpoucccaMu. [lpoliecChbl BBITTOMTHSIOTCS IPOLICCCOPAMM, KaXIIbl U3 KOTOPBIX
umMmeeT uHTepdeiic. Murepdeinnc npoueccopa A40/LKeH ObITh TOYHO orpenesicH. lakue MHTepdeicbl MOTYT
ObITb HE3AaBUCHUMbBIMHM OT CTAHIAPTHOTO SI3bIKA IIPOrpaMMHUPOBAHMS, HUCIIOJB3YEMOTO LIS OIIPEACIICHUS
rnpolecca ¢ UCIOJIb30BaHUEM UHTep@euca.

B n11000M uHTep@eice CYIUECTBYIOT (PAKTOPBI, O KOTOPBIX IMOJIb30BATEIb AOIKCH 3HATh, YTOOBI UMETh
BO3MOXXHOCTb MCITO/Ib30BATHL OCHOBHOU ITPOLCCCOP. DTU (PakTOPbl JOJIKHBI OBITH CBCACHBI K MUHUMVYMY,
YTOOBI OOCCIICUUTL KAK MOXHO OOJIBILVIO HEC3aBUCUMOCTb B MHTEp(dCiCe.

4.6 YnpasjieHue JOCTYNIOM

YnpasiaeHUe AOCTYIIOM — 3TO IMPEAOTBpAllICHUC HCCAHKIMOHUPOBAHHOTO MCITOJIB30BAHUS pecypca,
BKJIIOYAs IMTPEAOTBPAILCHUC UCITOIB30BAHNS pecypca HECAaHKIMOHUPOBAHHBIM 00pa30M.

s yripaBiicHUS JAHHBIMU 33J1aHMC VIIPABJICHUS OOCTYIIOM COCTOMT B pa3pellcHUU CAHKIIMOHUPO-
BAHHOIO JOCTYIIA K JAaHHBIM YW MPCAOTBpAICHUY HCCAHKLIMOHWUPOBAHHOTO JOCTVIIA. lakoe yIpaBcHUC
AOCTYIIOM OIIPCACIISICT ITPOLECChl, KOTOPbIE MOXECT BBITIOJHSTD ITOJIL30BATEb.
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B 1100011 opraHu3auMOHHON CUTYAlMM CYILCCTBYIOT TPECOOBAHUS K VIIPABICHUIO JOCTYIIOM, KOTOPLIC
MOTYT OBITH BBIPAXCHBI B TEPMUHAX CTpaTeruu oczonacHocTu. Crparervus 0e30IIaCHOCTU YCTAHABJIIMBACT,
Kakyio (bopMy JOCTYIIA TPpeOYyeT KAaXKAbIM IMOJBb30BATE/IL UHPOPMALIMOHHON cucTeMbl. MHMOpMalMoHHas
CUCTEMA JOJIKHA UMETh COOTBETCTBYIOILME MEXAHU3MbI VITPABICHUS JOCTYIIOM LJIS ITPOBCIACHUS B XKU3HD
cTpaTeruy 0e3011aCHOCTH.

YnpasineHue 1O0CTYIIOM JI0JIKHO OCHOBBIBATHCS HA MPUHIIMATIC UWACHTUYHOCTU 4YEJIOBEKA U ITIpollecca.

TpeboBaHMd yITpaBIcHUS JOCTYITOM B KOHTCKCTE YITPABICHUS TAaHHBIMU JOKHBI ObITH CJICAYIOUIMMU:

- OIPEE/ISITh U BITOCJICACTBUU MOAUPULIUPOBATL IIPUBUIICTUU VIIPABICHUS HOCTYIIOM;

- TIPOBOJIUTH B XXKH3Hb B JII000C BpEeMs OIpaHUYCHUS VIIPABICHUS JOCTYIIOM, KOTOPbBIC ITPUMCHUMBI
B TOM K€ MCCTE B TO XK€ BpCMSI.

J1 onpeneeHUs MPUBUIICTUM TPEOVIOTC OIIpeaesicHHbIe cpeacTra. [Iponecce BoluicIeHUS [TPUBUIIC-
MY ITOJB30BATCIISIM HA3bIBACTCS CAHKIIMOHUpOBAHHeM. | 100anbHbIc IMOJHOMOYMS AAIOTCI TOMY, KTO
AOJIKEH €O3/1aTh WM MOAUPUUMPOBATDL APYTUC IIPUBUICTUM YITPABICHUS JOCTYIIOM B Cpclie YITPaBJICHUS
NAHHBIMU.

[TpuBUIeruy MOTyT OIpeaeasiTbC B TCPMUHAX UACHTUMUKATOPA ITOJAb30BATEIISl, OIrPAHUYCHUSIMU HAa
HCITOJIb30BAHC UHMOPMALIMOHHOW CUCTEMBbI, 0a3 JJaHHbIX, CXeM, TUITOB JAHHbIX, BPCMCHHM 1 pa3MeIlICHNSI,
a TAKJKE UCIIONBb3YS MX KOMOMHALMU.

Moxer moTpeOOBaThC AOMOJHUTEIbHAS WHMOpPMALMS, TakKas, HaIlpuMep, KakKk HACHTHUOUKATOP
MOJIb30BATEIS1, KOTOPBIM CAHKUMOHUPYCT IIPUBUIICTUIO.

J1aHHbIC, OIMMUCHIBAIOILMEC ITPUBUJICTUU, HA3bIBAIOT JAHHbBIMHU IO VIIPABICHWUIO JOCTYIIOM. DTHU JAHHBIC
AOJIKHBI XPAHUTBLCS M VITPABIISTHCS TOYHO TaK XK€, KaK M JI0ObIC Ipyrue JaHHbIC B 00J1aCTH YITPABICHMUS
NAHHBIMU.

PeiieHue 1mo3BOJIUTL 000U KOHKPETHBIM AOCTYIT K JaHHBIM OCHOBBIBACTCS Ha IIPUBUWJICTUAX ITOJIb-
30BATECJIS.

[IpoBeneHuEe B XU3Hb VIIPABICHUS JOCTYIIOM TPeOyeT, YTOOBI IMOJIB30BATCIN U ITPOLICCCHI, BHIITOJI-
HSIOLLIUE POJIb ITOJIb30BATEICH, ObIJIM UACHTUMULIMPOBAHbI U YTOOBI 3aKOHHOCTD 3aIpoca Ha UCTIOJIb30BAHUC
3TOr0 IpoLecca A0CTYIIA K TPCOYEMbIM AaHHBIM MOTIJIA OBITH ITPOKOHTPOJIUPOBAHA B MOMCHT BBITTOJTHCHMSI.

4.7 llopgepxkka ynpaB/ieHUS JTAHHbIMU

TpeboBaHus, HAKIIAABIBACMbBIC MH(POPMALIMOHHBIMU CUCTEMaMU Ha VIIpaBJICHUC JaHHBIMU, KOTOPLIC
HC 3aBUCST OT KOHKPETHBLIX TpcOOBAHUN HMHEMOPMALIMOHHOM CUCTEMBI XpaHCHUSI W MaHUITYIUPOBAHUS
NJAHHBIMU, CJICAYIOLINEC!

- TIOJJACPKKA XHU3HCHHOTO LUKIJIA UHPOPMALIMOHHBIX CUCTEM;

- yIIpaBJICHUC KOHPUTypauyreil MHOOPMAUMOHHBIX CUCTCM, YITPABJICHUC BCPCUSIMU U BAPUAHTDI;

- TapasjiesbHasg oopaboTKa;

- VIIPaBJICHUC TpaH3aKLIUIMU 0a3bl JaHHBIX;

- TIPOCKTUPOBAHHKEC ITPOU3BOAUTCIIBHOCTH;

- HUAeHTUPUKALINUI OOBEKTOB JAHHbBIX;

- pacLUUPCHUC CPEACTBA MOIACTIUPOBAHUS NJAHHBIX;

- TIOJJCPKKA I pa3IMUHbIX CPECACTB MOACIUPOBAHUS JAaHHBIX B MHTEpMEIICEe MOJIb30BATEIIS;

- KOHTPOJIbHBIC XYPHAJIbI;

- BOCCTAHORBJICHHE pacripeaeeHHON 0a3bl JaHHbIX;

- PeCTPYKTYpU3alus JIOTUICCKUX JaHHBbIX;

- pecopraHusauus pU3UYCCKOMN IMaMsITH.

YnpasieHue JaHHBIMUY 00eCIIeYUBACT O0O00ILICHHBIE CPEACTBA VAOBICTBOPCHUS 3TUX TPEOOBAHMN TaK,
YTOOBI HE OBLIIO HCOOXOAMMOCTH pa3padarbiBaTh KOHKPCTHLIC PCLICHUS U1 KaXI0W WHEMOPMAllUOHHOU
CUCTCMBI.

4.7.1 YmnpapieHue KOH(MUIypaluuc, VIIpaBJIcHHUE BEPCUSIMU U BAPUAHTDI

JesaTeIbHOCTD I10 YITPAaBICHUIO UBMCHECHHUSIMU, OCYILICCTBISICMBIMU B KOH(PUTYpALMU MHMPOPMALIMOH -
HOM CUCTEMBbI 32 KaKOW-TO IICPUOJ BPECMCHHM, HA3BIBACTCS VITpaBIcHUCM KoH@uUrypauueil. Cireayer UieH-
TUMULIUPOBATH AMCKPCTHLIC BECPCUM CUCTEMHON KOHPUTYPALIMU B KOHKPETHBIC MOMCHTBI BPEMCHH, a4 TAKXKC
MMPOAOJIKATL CJICAUTDL 3a KOHMUTYpauued, Koropas IMPUHAMICKUT KaXI0W KOHKPETHON BEPCUH.

Korna uHdopMauoHHasl CUCTEMAa HaXOIUTCS B HEKOTOPBIX (Pa3ax KU3HCHHOTO LUKIIA, TO AJI
rnapaiic/IbHOTO CVILCCTBOBAHUS B PA3IMUHBIX (POpMaX MOIYT IMOTPEOOBATBHLCS ITOCTOSIHHBIC HAHHBIC U
[TPOLICCCHI, KOTOPBIC SIBISIIOTCS YaCThio UHMPOPMALIMOHHOM CUCTCMBI.

JBe opMbl Iporecca MOIYT CYMTAThBCS pa3IMYHbIMM BapHMaHTaMHM. DTO O3HA4YacT, YTO KaxKIbIid
BApUAHT VAOBJICTBOPSCT Pa3/IMUHBIM TPeOOBAHUIM (TaKMM, KaK pas3iMyve BHYTPEHHUX IIPCACTABICHUU
MnaMsaT) U HU OAMH BAPUAHT HE MpCAHa3HAYCH IS TOTO, YTOObI UBMCHSITD JAPYIOM.

6
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4.7.2 llapannenbHasg odbpaborka

MudopmalimoHHasi cucrteMa SBJSICTCS PecypcoM, KOTOPBIM MOXET OBIThb paclipeiesicH MEXIY He-
CKOJIbKMMHU ITOJIB30BATEIIMU OAHOBpeMeHHO. llosb3oBatess MOXKeT MHULIMUPOBATL 3allpoc Ha VCIIYTU
CUCTEMBbI VITpaBJICHUS AAHHBIMM, KOTOPBIMM MOXHO VIIPaBJISATh OOJiee Leecoo0pa3Ho, eClIUu AOCTVII K
AAHHBIM MOXET OBITH clejlaH OAHOBpeMeHHO. Cpeaa vITpaBICcHUS JaHHBIMU JOJDKHA rapaHTHUPOBATL BhI-
[MOJTHCHUE OTACJIBHOTO HAMEPCHUS KAXIOTO ITOJIb30BATEIS TaKUM 00pa3oM, YTOOBI OH COTIJIACOBBIBAJICS C
ero BOCIIPUATHEM JAHHBIX.

[TapaenpHble B3aUMOACUCTBUS HE JOJIKHBI BIUMTH APYr Ha Apyra, a rnapajuicjibHasg oopadoTKa HE
NOJKHA BIUSITHL HA LICJIOCTHOCTD JaHHBIX.

4.7.3 YnpapicHUC TpaH3aKMeid 0a3bl JAHHbBIX

Tpanzakiug 0a3bl JAHHBIX OIPEAEIIeTCs KakK orpaHUu4YeHHasl ImocjIeA0BaTe/IbHOCTh B3aUMOAEUCTBUU
0a3bl JaHHBIX, KOTOPbIC BMECTE 00Pa30BbIBAIOT JIOTUUYCCKYIO CAMHUILY padOThI. B ciiyyasx oOHOBIICHHMS 0a3bl
NAHHBIX TpaH3aKIUsg 0a3bl JAHHBIX SBJISCTCS IMTOCICAOBATEIbHOCTBIO HIATOB OOHOBJIICHUS, KOTOPBHIC U3MC-
HSIOT CoAepxXaHue 0a3bl JaHHbBIX U3 OAHOI0 HEIIPOTUBOPEYMBOIO COCTOSSHUS B APYIroc.

TpedboBaHUs K yIIpaBJICHUIO TPaH3aKIMSIMU 0a3bl JAHHbBIX CJICAYIOIIUC:

- CJCACTBUS BCEX M3MCHCHUU JOKHBI OCTABATHCS B 043¢ JAHHBIX IMOCJE 3aBepIUCHUS TpaH3aKLIWU
0a3bl JAHHBIX UJIUW HU OAHU U3 HUX HE OCTAIOTCH,

- TTIOCJIC 3aBEPIUCHUS pabOThl TpaH3aKIIMs 0a3bl JAaHHBIX OCTABJISICT 0a3y JAaHHBIX B HEIIPOTUBOPCUU -
BOM COCTOSIHUMU;

- WU3MEHCHMUS, OCYUICCTBICHHbBIC TpaH3aKluel 0a3bl JaHHBIX, JOJIKHBI ObITh HEBMIMMBI AJISI JIIOO0OU
APYIroy rnapasuleJIibHOW TpaH3aKUWK 0a3bl JaHHBIX U HA0OOPOT;

- 3a0JJOKMpOBaHHAasg OAMH pa3 CUCTEMAa AOKHA rapaHTHUpPOBATh, YTO PE3V/bTAThl TpPAaH3aKIIMU 0a3bl
AAHHBIX [ICPEKUBAIOT JIKOOBIC ITOCJICAVIOLINEC OTKA3HI.

[TaparuienbHOE BBITTOJTHCHUEC HECKOJBKUX TpAaH3aKUMUU 0a3bl JAHHBIX JO/IKHO OBbITH 3KBUBAJICHTHBIM
B TOM CMBICJIE, UTO BBITIOJIHEHUE UX IMapaljic/IbHO SIBISETCS TAKUM XKE CaAMbIM, KakK €CJI Obl OHU BBITTOJ-
HSIJIUCH TTOCJICAOBATEIBHO.

4.7.4 TlpoexTupoBaHUC IMPOU3BOIAUTEIIBHOCTU

HeobxoaumMo co3aaBaTh BO3MOXKHOCTH LIS VIIYYILICHUS ITPOU3BOAUTECIBHOCTH JIIO0O0OU MHMOPMALIU-
OHHOW CUCTEMBI: MPUKITAAHOU CUCTEMbI, CUCTEMBI CJIOBApE MJIM CUCTEMbI, B KOTOPOU MHTCTPUPVIOTCS
00¢ CUCTCMBI.

OCHOBOH IMTOJVYCHUS TaKUX VJIVUILCHUN SIBJILCTCS HAKOIUICHUME CTATUYCCKUX JAHHBIX O 4acTOTE
HCITOJIb30BAH NS ITPOLICCCOB U YaCTOTE AOCTYIIa U U3MCHCHUU B OOBEKTAaX JAaHHBbIX.

4.7.5 WNpentuduxkaiusg oObEKTOB

Kaxapiii oOBbEKT B cpelie 0a3bl JAHHBIX JOKEH ObITh YVHUKAIBHBIM. DTO MOXET ObITh JOCTUTHYTO
WUJTY TTYTEM TTPUCBOCHUS KAXKIOMY OOBCKTY VHUKATBHOIO UMEHHU C UCITOJIB30BAHMUECM BIIOKCHHOU UCpaApXUU
MMPOCTPAHCTB UMCH, WU ITPU I[TOMOILUM APYTOro MexXaHU3Ma.

J1711 TOro 4TOoOBI 1aTh YHUKAJIBHOC UMY B cpeae 0a3bl JAHHBIX, MOXKET ITOTPeOOBATHCS, YTOOBI MMCHA
ObIJIU OIIPEACIICHbI C ITOMOILLBIO UMEH BO BHCIIHEM ITPOCTPAHCTBE MUMCH.

MmeHeM MoXeT ObITh UMS, HA3HAUYCHHOE ITOJIL30BATEJICM WM CUCTEMOM VIIPaBJICHUS JaHHbBIMU.

TpedboBaHUe MMCHOBAHUS CYILIECTBYET JJI TMPUKIIAAHBIX CUCTEM, CUCTEM CJIOBapcil JPYyrux TUITOB
MHOMOPMALMOHHOM CHUCTeMbl. Eciu umeercss OoJice 4eM OJHA cpeda 0asbl AJaHHBIX B KOMITbOTEPHOU
CUCTEME, TOTAa TpedyeTcsl, YTOOBI OAHA cpeaa ObLIa OTIMYMMAa OT JIPYTrou.

4.7.6 PacimpeHue cpecTBa MOJACTIUPOBAHUS JaHHbBIX

CpeacTBO MOJACTIUPOBAHUSI JAHHBIX MOXKCET OBIThH THUITOBBIM JISI CUCTCM VIIPABJICHUS JaHHBIMMU.
OAHOBPCMCHHO MOXET BO3HUKHYTH TpecOOBaAHNEC JO0ABISATH THUIThl JAHHBIX M CBS3aHHbLIC C HUMU IIPO-
[1ECCHI.

[IprMepoM 3TOro TpeOOBaAHUS SIBIISICTCS IMOJHAS TEKCTOBAsg 00padboTKa B COCAUHEHUM € 00padoTKOH
CTPYKTYPUPOBAHHBIX JAHHBIX TUITUYHBIM CPeACTBOM MOACIUPOBAHUS JAHHBIX.

4.7.7 Tlonaepxka U1d pa3IUuHbIX CPeJACTB MOACIUPOBAHUS JaHHbBIX B UHTep@EUCe ITOJIb30BaATEs]

CienyeT UMeTh BO3MOXHOCTB OTOOpaXKAaTh JaHHbIC B (popMare, IPEeAIIOYUTACMOM CUCTEMOM VITPAB-
JCHUS AaHHBIMU, U dopMare, MPeArTOYUTAEMOM I10Jb30BATC/ICM. DTO TPEeOOBAHUEC CBI3aHO C TCM, UYTO
[MOJIL30BATEIIb MOXKET ITPCANTOYCCTh MAHUITYJIUPOBATL JAHHBIMU B COOTBETCTBUU CO CPCACTBOM MOJICIIUPO-
BaHUS JAHHBIX, OTJIMUHBIM OT CPeACTBA, OOCCIICUCHHOIO CUCTEMOM VYITPABICHUS JaHHBIMU.

4.7.8 KOHTpOJIbHBIC XYPHAJIbI

Heobxonumo obecredyuTs BO3MOXHOCTD COXPaHSTh 3allUCHU 00 YCITCIIHBIX U3MCHCHUSX B JIJAHHBIX B
0a3e JAHHBIX U B HEKOTOPBIX CJIy4asiX — 3allMCh O TpaH3aKIIUIX, KOTOpbIe 3alpalllMBalOT OaHHbIC U
reHepPUPVIOT OTYCTBHI. DTa 3allMCh MOXKET BKJIIOYATh COOTBCTCTBYIOLIUC 3HAYCHHWS AAHHBIX, [TOAPOOHOCTHU
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TPAH3aKUWU U UACHTUMUKALIUIO ITOJIB30BATEIISL. DTU KOHTPOJIbHBIC XKYPHAIbI MOI'YT OBITh OITPEACICHbI, KaK
TpeOyeMbIe /11 BCEX JAHHBIX B 0a3e JaHHbIX, U30paHHbIX TUITOB JAaHHbBIX WX 3K3EMIUISIPOB OIIPCACISICMbIX
NAHHBbIX.

4.7.9 BoccraHoBieHUE

ba3a naHHbBIX JOJKHA UMCTh BO3MOXHOCTB BO3BPATUTBLCS K ITPCALLICCTBYIOILCMY HEITPOTUBOPCYHBOMY
COCTOSIHUIO. DTO TpecOOBAHUEC MOXKET BO3ZHUKHVTH M3-3a OLLIMOOUYHBIX TpaH3aKUMM, CUCTCMHOIO c00Sl MU
MOTEPHU XPaHUMbIX JaHHBIX. YTOOBI YIOBJICTBOPUTL 3THU TPEOOBAHUS, MOTYT MCIIOJIb30BATHCS pPa3TIUdIHbIC
MECXAaHM3MbI, TAKME KaK 3allMCh BCEX U3MCHEHUWI, CAETAHHbBIX B 0a3¢ JAHHBIX, U COXPAHCHUEC PE3CPBHBIX
KOIMUU BCeM 0a3bl JaHHBIX MJIM €¢ YaCTH.

MoaudpuumpoBaHHbIC JaHHbIC, KOTOPLIC paCIIpeacIIsIIOTCS B 0oJIee 4eM OAHOM 0a3e JaHHbIX, JOJKHbBI
OBITH BOCCTAHOBJICHBI TAKUM 00pa30M, UTOObI KOHCUHBINM PE3VJIBbTAT MMEJT HEIIPOTUBOPEYMBOE COCTOSIHUC
M COCTOSIHME 0a3bl JAHHBIX ObLIIO ObI HEIIPOTUBOPECYMBBIM.

4.7.10 Jlornueckoe pecTpyKTypupoBaHUe HaHHbIX. Peopranusanusa GpU3UYCCKON ImaMsITU

Jloruyeckoe pecTpPyKTYPUPOBAHUC AAHHBIX OIIPEACIISICTCS KakK ITPOLIECC M3MCHCHUS OIIpcAesICHUS
JAHHBIX ITOCJIC TOTr0, KaK MH(MOpMAallMOHHAs CHUCTeMa MCITOJIb30Ba/laCh B TCYEHHUE HEKOTOPOTI'0 BPEMCHHU.
M3MeHeHMe MOXeET OBbITh JOIMOJIHCHUEM K CVILUCCTBYIOLIEMY OMNPEASICHUIO JaHHbBIX MW MOXKET 3aK/Ti04aTh
B ccOc MOAM(PUKALIMIO YACTU CYILUCCTBYIOLLECTO OIpEeAcIeHUS JaHHbIX.

Peopranuszanust pusndecKod naMsaTi oIpeaeisieTes KaK MpoLecc U3MEHEHUS MPEACTABICHUS TTOCTO-
STHHBIX JaHHbBIX HAa HOCUTEJIC JaHHBIX.

4.8 JlonmojgHuTe/AbHbIE JKCILIYaTALIMOHHBIC TPEOOBaHMS s MOICPXKKH YIIPaBIeHUs! JAaHHBIMH B pac-
npeaejeHHOH UHMOPMAIIMOHHON CHCTEeMe

B pacnpeaenseHHON MHMOPMAUMOHHOM CUCTEME OOBCKTHI, IIpMHAIICKAallMe O4HOUM WHMPOPMALIMOH -
HOU CUCTEeMe, pacIIpeaesIgOTCs Ha ABa UK 0oJiee KOMITbIoTepa. Koraa pacrpenessgeMble OObEKThI SIBJISTIOTCS
O0OBCKTAMU 0a3bl JAHHbIX, CUCTEMA SBJISICTCS pACIIPCACICHHON CUCTEMOU 0a3 JaHHBIX.

3arpalamBacMasl yeiyra MOXeT ObITh JOCTYITHA U3 MHOXKECTBA BLIYUCIIUTEIIBHBIX YCTPOMCTB, BMCILA-
IOLIUX AVOJIUPOBAHHbBIC JaHHBIC.

DKCILTyaTallMOHHbBIC TPCOOBAHUS, 3aBUCIILIUEC OT pacIIpeAcsIIcMbIX JaHHbIX, CJICAVIOLIUE:

- VIIpaBJICHUEC paclipeaeICHUCM;

- VyIIpaBJICHUE TpaH3aKUuueu 0a3bl JaHHbIX;

- CBSI3b;

- 3KCIIOPT/UMIIOPT;

- HEe3aBUCUMOCTD paclipeaesIcHUS.

Hexkoropbie U3 3TUX TPCOOBAHUI TAKXKE MPUMECHUMbBI K UHPOPMAUMOHHOM CUCTEME, KOTOPAasl BKITIO-
yaeT 0oJiee YeM OJHY cpelly 0a3bl JaHHBIX B €¢AMHCTBCHHONM KOMITBIOTCPHOM CUCTEMEC.

Heobxonumo nmoanepxXuBaTh Cpeay JAPYrux BO3MOXKHOCTEU:

a) pacIIpcacJICHHVIO CUCTeMY 0a3bl JaHHBIX, B KOTOPOW COCTABHbLIC Cpe/ibl 0a3bl JAHHBIX ITPOCKTUPY-
IOTCS TaKMM 00pa3oM, YTO BO3MOXHO B3aUMOACUCTBUC MEXIY JHOOOM Iapou;

0) cucteMy 0a3 JaHHBIX, B KOTOpPOU ABE WU 00JIce OTACJIbHO CIIPOECKTUPOBAHHBIC CUCTEMbI 0Oa3
NAHHBIX OOBEAMHSIOTCS, B OIIPCACICHHOM CMBICJIE, ITOCJIC TTIepuoaa pa3aeIbHOrO UCITONb30BAHUS U CO3/1a-
IOTCA L1 GYHKUMOHUPOBAHUS KAaK OA4HA pacIlipelesicHHas cucreMa 0a3 JaHHBbIX;

B) CUTyallM1O, B KOTOPOM Kaxas cpeda 0a3bl JAHHBIX COTJIACyeTCsl MHOXKECTBOM CTAaHAapTOB W,
CJICIOBATCIbHO, MOXET B3aUMOACHUCTBOBATH ( BO3ZMOXKHO, Ha CIICLIMATbHOU OCHOBE) C APYTUMU CpellaMU
0a3 JaHHbIX, KaxXaasl M3 KOTOPbIX ObLIAa CIIPOCKTUPOBAHA OTACJIbHO, HO COTIJIACHO TEM K€ CaMbIM
cTaHJapTaM.

4.8.1 YrnpapiaeHue pacrpeiecHUueM

YnpasieHue pacrpeacjicHUEM BKIIIOUACT VIIpaBJIcHUE (pparMecHTallMCe, YITpaBICHHE AYyOJIUPOBaAaHUEM
1 ABTOHOMUIO MCCTOPACITOIOXKCHUS.

MoryT MCITOIB30BATLCS TaKue CIIOCOOLI pacripeacieHUS JaHHBIX:

a) Ha3Ha4YUTb BCE 3K3eMIUISIPbl OIpeAesIcHHOTO TUIla Ha OAHY cpedy 0a3bl JaHHbIX (He)parMeHTHU-
POBAHHBIN CITOCO0);

0) Ha3HAYUTLb MHOXKECTBA 3K3CMILTIPOB JAaHHBIX (BO3MOXHO pPa3/IMUHBIX TUIIOB) HA ABC WU 00JCC
cpeabl 0a3 JaHHBIX (TOPU30OHTAJbHAY (PpparMeHTalLU);

B) HA3HAYUTDH B3K3EMIUISIPBI PA3JIMYHBIX YAaCTEH TOro Xe caMoro TUlla Ha ABC WJIM OoJjiee cpelbl 0as
NJAHHBIX (BepTUKAIbHAS (DparMeHTaLlU);

r) KOMOMHAaIIM ITYHKTOB 0) U B) (KOMOUMHUPOBAHHAS OPU30OHTAIbHAS U BEepTUKAJIbHAS (PparMeHTa-
[1US).
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[ opusonTanbHag (pparMeHTAlMs JacT BO3MOXHOCTBL 3aIlTUChIBATL HA BBIYUCIUTECIBHOM YCTPOUCTBC
TOJIBKO 3K3eMILISAPbI AAHHBIX, KOTOPBIC OTHOCSTCS K 3TOMY BBIYUCIIUTECIBHOMY YCTPOMCTBY.

BeprukanpHag @parMeHTaluuds J1acT BO3MOXHOCTbL 3alMChIBATHL HA KOHKPETHOM BbIYUCIUTEIIBHOM
YCTPOUCTBE TOJBKO 3K3EeMIUISIPhl JAHHBIX, KOTOPBHIC OTHOCATCS K HEMY.

Ecnu pparMeHTaldg NMOAACPXKUBACTCS B pacIipeaes/IcHHOM cpelie, TO HE TpeoyeTcs, YTOOBI ITOJIb30Ba-
TeJIb MHOMOPMAUMOHHOM CHUCTEMbI 3HAJ, KAaK JAHHBIC (PArMCHTUDPVYIOTCS WU PACTIPCACIISIOTCS MCEXIY
KOMITBIOTEPHBIMU CUCTCMAMMU.

[To nmpuuuHaM NpOU3BOAUTEIBHOCTHU WM 3allUMThl OT COOSI KOMITbIOTEPHOU CHUCTEMbI HCOOXOAMMO
00eCIICUNUTh KOTIUIO BCEeU 0a3bl JAHHbBIX MJIM €¢ JYacTu. lakue AyOsIMpoOBaHHbIC JAHHBIC MOTYT XpPaHUTHLCS B
KOMITBIOTEPHOMU CUCTEME, OTJIMYHOU OT TOU, B KOTOPOU JaHHbIC MePBOHAYAIbHO CO3/1AI0TCS U B JaTbHEU-
1ieM vipasisitorcs. I'pedoBanue U1 (pparMeHTallMM MOXET ObITb OOBCAMHEHO C TPeOOBAHUEM JIYOIUPO-
BaHUS TaK, YTOOBI KOITMU MHOXKECTBa (PparMcHTOB Ha3HavyaJlIuCh Ha ABE WU OoJIee cpelbl 0a3 JaHHbIX.
Mudopmanmg o TOM, KakKUe OOBEKTHI, B KAKOil Cpeae JaHHBIX SBJISIOTCS AOCTYIMHBIMHW, JOXKHA ObIThH
AOCTYITHA (IIPIMO WJIM HEIIPSIMO) B KaXII0U Cpelce.

HeobxoaumMo UMeTh BO3MOXKHOCTD VITPABIISITL COAepiKaHUeM TOYHbIX KOIMUU, Koraa JaHHble OOHOB-
JTSI0TCS. AJITOPUTMBI, KOTOPBIEC 00eCIICUUBAIOT KOHTPOJIb TOYHBIX KOIMUM, HOJIKHBI TAKXKE rapaHTHUPOBATDH
OOHOBJICHUS B TPaH3aKIIUIX.

TpeboBaHUda IS AYOIIUPOBAHUS JAHHBIX HA PasIUYHBIX KOMITBIOTCPHBIX CUCTEMax AOJ/DKHBI OBITH
alpeCOBAHbl B CBSI3U C TPEOOBAHMEM AJII KOMITBIOTEPHBIX CUCTEM OBbITH aBTOHOMHBIMH, HACKOJBKO 3TO
BO3MOXHO. Takue TpeboBaHUS OTHOCITCS K ITPOU3BOJUTEIBHOCTH, JOCTYITHOCTU JAHHBIX B TCYCHUE COOsI
CBSI3U U K aJIMUHUCTPATUBHBIM BOIIpOCAM, TaKMM KaK y4eT CUCTEMHBIX PeCcypCcoOB U UACHTUMPULHPOBAHUC
MOJIL30BATECJICH.

4.8.2 YmnpapiacHUC TpaH3akuueid 0a3bl JAaHHbIX

HeobxoauMo CUHXPOHU3UPOBATL JCUCTBUS JIOKAJIBHBIX CUCTCM VIIPABJICHUS TpaH3aKUUCH, YTOOLI
rapaHTUPOBATDb, YTO U3MCHCHUS B pacIIpcAe/ICHHbBIX JAHHBIX 3aKaHYUBAIOTCS HEITPOTUBOPCUYUBBIM COCTOSI-
HUCM IUTS KaXA0HW 0a3bl JAHHBIX, a4 TaKXKe U1 BCeX 0a3 JaHHbIX.

O0paboTka B 0OAHOM KOMITBIOTCPHON CUCTEME MOXET OCYILECTBIISTHCS IapauleJbHO ¢ 00padOTKOM B
APYVIrod KOMIIBIOTEPHOM cHUCTeMe 0¢3 BIUSHUS Ha HEJOCTHOCTH JAaHHBIX B KaXIO0U M3 KOMITBIOTECPHBIX
CUCTCM.

4.8.3 CBsI3u

Heobxonumo obecriedyuTs MHEOPMALIMOHHBIM CUCTEMaM BO3MOXHOCTD CBSI3bIBATHCH JAPYT C APYTOM.

J119 obMeHa O0OBEKTOB JaHHBIX HEOOXOJIUMMO, YTOOBI CPEJACTBO MOJCIMPOBAHUS JAHHBIX, B COOTBET-
CTBUU C KOTOPBIM OOBCKTHI JAHHBIX CTPYKTYPUPVYIOTCS, OBbIIO UCITOJIB30BAHO B KAXKION U3 KOMITbIOTCPHBIX
CUCTCM.

HeobxoaumMo UMeTh CpeAcTBa, KOTOPLIC MMPEJOTBPALLIAIOT ITOTEPIO LEJTOCTHOCTHU 0a3 JaHHbIX M3-34
TAKKX BUIIOB COOSI CBSI3U:

- COOOILIECHUE MOXET OBITH ITOTEPSIHO BO BpeMd Tepeadu;

- COOOIICHUE HE MOXET ITOCTYIIUMTH B HAAJICXKALICM BU/E M3-3a4 OLLIMOOK TPAHCIISILIMU U PeTPaHCIIS -
Huu:

- IIPU HEKOTOPBIX OOCTOITEILCTBAX COOM CBA3M TPYAHO OTJIIMUYUTL OT COOS Ha YAAJTICHHOM BBIUUCITH-
TEeJIbHOM VCTPONCTBE.

CienyeT onpeaejauTb HCOOXOAUMYIO CTeIICHb AYOITUPOBAHUS JaHHBIX.

4.8.4 DKCIIOPT—UMITOPT

JlaHHBIC 3KCITIOPTUPVIOTCI M3 OJHOU Cpeldbl U MUMITOPTUPVIOTCS B APVIVIO. 1 3TOro HeobXoaumo
MMETh KOITHUIO YaCTU MJIM BCEeU 0a3bl JAaHHBIX, C OIpee/IcHUEM AaHHbBIX MU 0e3 Hero. OaHaXIbl 3KCITOP-
TUPYEMbIC JJAHHBIC MOTYT OBITh UMITOPTUPOBAHbI BO MHOTUE APYIUC CPE/bl, €CJIU 3TO TPeOYEeTCs, a TAKXKe
COXPaHSITHCA.

4.8.5 He3zaBUcUMOCTb pacripeiaciicHUs

[TpuxitagHoi npouecc A0JZKEH MMETh JOCTYIT K JaHHbIM B pacIIipeacsicHHOM 0a3e JaHHBIX TaKUM
00pa3oM, YTOOBI OH HE 3aBUCEJT OT TOTO, KAK MOTYT OBITH paclpecyieHbl JaHHbIC.

S Ilaps1 ypoBHeil B CBA3aHHBIX NPOLECCOB

5.1 1lapsl ypoBHen

KoHCcTpyKlIMS «Iapa ypOBHECHU» SBIISICTCS CITOCOOOM OOBSICHCHUSI CBSI3CU MeXIy 0a30M JaHHBIX U
cxeMol. I'papuueckoe npeacraBIcHUC Ha PUCYHKE / MIPUMECHSCTCS IS UJLTIOCTPALMU COCIMHEHUS 0a3bl
NAHHBIX C €€ OIPEACIICHUCM.
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Cxema

ba3a AaHHbIX

PucyHok 7 — KOHCTpYKUHS «I1apa YPOBHEN»

BiugHue KOHCTPYKLIUMUM «ITapa VPOBHEH» COCTOUT B TOM, UTO KaxKaas 0a3a NJaHHbIX COOTBETCTBYCT
CTPYKTYpPC HAHHBIX, OINPCACICHHON B CBS3aHHOM ¢ HEHU cXeMce. 3HAUYeHUS JaHHBIX B 0a3¢ JAaHHBIX MOTYT
00padaThIBATHCS TOJBKO ITpoLecCaMyi MAaHUITYIMPOBAHUS JAHHBIMU, CBSI3AHHBIMU CO CXeMOU 0a3bl JJaHHbIX.
CxeMa yCTaHABIMBACT TOUHYIO (DOpMY paspellicHHOM o0padboTKu. [1osToMy KOHCTpYKIIMSA «I1apa YPOBHCH»
WTIOCTPUPYET CPEIACTBO AN JOCTUAKECHUS HEIIPOTHUBOPECUYMBLIX OIepalil MAHUITYJIMPOBAHMUS JAHHBIMU.

[IpeacrapieHre W MHTEPIIPETALIMS 3HAUEHUMM AJAHHBIX 3aBUCAT OT cXeMbl. OO0paboTka HC MOXKCT
OCVILLICCTBJISITLCS OO TEX ITOP, ITOKA cXeMa He OyaeT onpeleiicHa U akTuBHA. Koraa tpeOyioTcsl U3MCHEHUSI
B CXEMe€, TOT/IA CBsI3aHHAas ¢ HEW 0a3a JaHHbBIX J0KHA ObITh TAKMM 00pa30M M3MCHCHA, YTOObI ITOAICPKU -
BaTb HEITPOTHUBOPCUYUBOCTD.

>.1.1 brnokupoBaHue nap ypoBHeH

KoHkpeTHasd cxemMa HC TOJbKO OIIPCIC/seT JaHHbIC, HO U caMa SIBIISCTCS HAOOPOM CIIOXHBIX
O0BEKTOB AAaHHbBIX, KOTOPBIC JOJKHbBI ObITH CO3/1aHbl U 3alUUILCHBI U MOTYT OBbITh MOAUMDUILIMPOBAHDI.
CpeacrTra yrpapIcHUS JAHHBIMU SBISIOTCS IIPUTOAHBIMU AJIS VIIpABIcHUS cxemMamMu. Cxema B Iape
VPOBHECU MOXET OBITH IpelcTaBiieHAa B 0a3e JaHHbIX 0o0Jice BBICOKOIO YPOBHSI, CTPYVKTypa HAaHHBIX
KOTOPOM MOXKET OBITh OIpeAccHa CXEMOUM 0oJice BBICOKOIO YPOBHS. DTa 0asa AJaHHBIX WU cXeMa
COCTaBJISIIOT JAPYTIVIO, 00JIee BBICOKVIO Iapy ypoBHeU. /JABe nmapbl YpOBHEU MOI'YT ObITH «OJIOKUPOBAHBIY,
KakK IMOKa3aHO Ha PUCYVHKE 8.

Cxema-2
BknrovaeT - 1
npeacrasfieHne —» | basa gaHHbIX-2 XeMa-
cxXeMbl-1

baza gaHHbIX-1

PrucyHok 8 — biokupoBaHue mapbl ypOBHEU

B cooTrBeTCcTBUM € pUCYHKOM 8 0as3a JaHHbIX-1 coritacoBaHa co cxeMou-1. JlanHbiec B 0a3e JaHHbIX- ]
MOTVT OBITH 00OpaboTaHbl ITpollecCaMU MAaHUITYJIUPOBAHUS AAaHHBIMH, KOTOPBIC COCIUHEHBI CO CXeMOM-1.
basza JaHHBIX-2 COOTBETCTBYET cXeMe-2, U JaHHble B 0a3e JaHHbIX-1 MOTYT OBLITHL 00OpabOTaHBI ITpOoLECCAMU
MAHUITYJIUPOBAHUS JAaHHBIMU, KOTOPBIC COCJAMHEHBI cOo cxeMou-2. [lpeacraBieHue cxembl-1 B 0ase JaH-
HBIX-Z2 SBIISICTCS UCXOJHOW cxemMol. McxonHass cxemMa MOXeET OBITbH BbIOpaHa M3 0a3bl AAHHBIX WIIH,
HA00OPpOT, 00PAdATHIBATLCS OIlepaTOpaMM MAaHUITVJIUPOBAHUS AAHHLIMU TOYHO TaK K&, KaK U JIHO0bIC
NaHHBIC B Oa3e JaHHbIX.

JIBe rapbl ypoBHEN HAXOASTCS HA Pa3HbIX YPOBHSIX OIIpcciicHU JaHHBIX. Eciu cxema-2 (pUCYHOK 8)
MOXKET MMETb MpeAcTaBlIiecHUEe B (pOpMe 3K3eMIUISPOB AaHHBIX, 3allMCAHHbLIX B 0a3e JJaHHbIX, TO ITOHSTUC
OJTOKUPOBAHUS I1ap YPOBHEHU €CThb PEKYPCUBHOC IMOHIATHUC U MOXKET MCIIONB30BATHCS ABYMS U OoJice IapamMu
ypoBHEU. Pekypcus ocTaHaBIMUBACTCS, KOTr1a OIPeAesICHUE JaHHbBIX OO0JIbIIC HE MOXKET MOJIU(MULIUPOBATHCS.
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O00011cHHOE OJIOKUPOBAHMEC I1ap YPOBHEU ITPUBCIACHO Ha PUCYHKE Y.

(N+1)

cxema

(N+1) (N)
0a3a AaHHbIX cxema

(N)

ba3a AaHHbIX

PucyHoK 9 — O000111eHHOE OJIOKUPOBAHUE T1Ap YPOBHEN

Oorure Metk N U N+ 1 UCITONB3VIOTCS, YTOOBI ITOKA3aTh 00J1¢¢ BLICOKHUE YPOBHHU IIPU pACCMOTPCHUU
OOILMX CBOMCTB.

brroxupoBaHue 11ap ypoBHEH ITPOUCXOANUT C MTOMOLLBIO CBSI3bIBAHMS CXeMbl ITapbl ypoBHeH (N) ¢ 0a3oun
NAaHHbIX cieayiouici napsl yposHedl (N+1). I'lepasg HassiBaercs cxemoit (N), Bropast — 0a30i JaHHbIX (N+1).

Peanu3anug 6a3bl JaHHBIX BKITIOYACT B O ITPOLECCHI CO31aHUS U ITOAASPXKKHU oIpeaeieH M JaHHbIX.
DTU ONpeAeICHUS CTAHOBITCS JTOCTYITHBIMU ST ITPOLIECCOB MAaHUTTYJIMPOBAHUS JaHHBIMHU, 3aTCM BBITIOJN-
HSIOTCS OoTiepalyy BbIOOPKU U MOAM@PUKALIMY JAHHBIX B 0a3¢ JaHHBIX.

PucyHoxk 9 vutroctpupyer IMpUBCIACHHBIC BBILLE ITPOLIECCHI CIACAVIOILUM 00pa30M:

a) 0asza naHHbIX (N) mmpeacraBisgeT AJaHHbIC, PAKTUYCCKU ITpeAHA3HAUYCHHBIC AJIS1 MAHUTTYIUPOBAH U
Ha ypoBHE (N);

0) cxema (N) npeicrapisieT cXeMy, CITOCOOHVIO VITPABIILATD ITpoLieccaMi 1 rmapsl ypoBHed (N). DTa
cXeMa COIAECpPXUT OIpeaesIcHUS JaHHbBIX TOJMILKO A1 0a3bl JaHHBIX (N);

B) 0a3a naHHbIX (N+1) coaepXuUT onpeaeieH1s JaHHbBIX, KOTOPbIC ObLIM CO3/1aHbl B TCUCHUE IIPO-
[ecca IpoeKTUpOBaHUS A 0a3bl AaHHBIX (N) U IMOAACPXKUBATIUCH B TCUCHUE CUCTCMHOM orlepalivy. basa
paHHbIX (N+1) MoOXeT TakKe colepxKaTh Apyrue JaHHbIC, TAKUE, HAITpUMEp, KaK OITUCAHUS 3TUX OIpe/e-
JCHUW OAHHBIX U ITPOCKTOB U OINUCAHUS MPOLECCOB, KOTOPbIC UCITOJIL3VIOT UX;

r) 0aza gaHHbIX (N+1) MoXeT coaepxXarh NMPEACTABICHUS OAHOU Wiaur Oosiee ¢xeM (IN) B UCXOIHOU
(popme. Tlocae Toro Kak oagHa M3 3THUX UCXOAHBIX ¢XeM (IN) ObL1a BbIOpaHa, aKTUBU3UPOBAHHBIN ITPOLIECC
MOZKET OBITh UCTIOJIB30BAH, YTOOB!I KOHBEPTUPOBATH UCXOAHVIO cXeMVy (N) B popMy, HA3BIBACMVYIO OOBCKTHOM
CXeMOM, TAKMM 00pa3oM, 4YTOOBLI MOIJIa OBITH 3alloJHEHa CBSI3aHHAasg ¢ Hed 0asa paHHbIX (N). McxonHas
cxeMa (N) MoxeT ObITb AKTUBU3UPOBAHA OOJIee YeM OJIMH pa3, U KaxKaasl akTUBU3AL WS CO3acT OTACIbHVYIO
O0OBEKTHVIO cXeMy (IN) co cBg3aHHOU ¢ HelM 0a301 AaHHBIX (IN), KoTopass MOXCT 3aITOJTHATHCS, UCITOIb3V
MTPOLICCChl MAHUITYJIMPOBAHUS JaHHbBIMU.

biokxupoBaHue UMECT Iapy caMoro HU3KOro YypoBHS, 1151 KOTOPOM JaHHbIE HA 00JIe€ HU3KOM YPOBHCE
9TOM IMapbl HC COACpXKAT JAHHBIC O CXEMC M ¢¢ KOMITOHCHTAX M, CJICJA0OBATEC/IHLHO, HC MOTYT OBbITh aKTUBU-
3UPOBAHbI. DTA [1apa YPOBHEH SBJISICTCS TOIAA YaCTblo NPUKITAAHOM CUCTEMbI, 1 JJAHHbIC Ha 00JICC HU3KOM
VPOBHE 3TOM Iapbl YPOBHEU SBJISIOTCS ITPUKIIAAHOU 043011 JaHHBIX.

b1okupoBaHUe TAKXKE UMECT I1apy CaMOT0 BbICOKOTIO YPOBHS, AJISI KOTOPOM ¢XeMa Ha 00J1e¢ BLICOKOM
VPOBHE IMapbl YPOBHEH HE 3alTUMCBHIBACTCS B 043¢ JAHHBIX 00JIce BBICOKOTO VPOBHS. DTa CXeMa SBJISICTCS
TOr1a HCSIBHOM B CPCICTBC MOACIUPOBAHMUS JAaHHBIX, UCIIOJIB3YEMOM CHUCTCMOM YIIPABJICHUS JaHHBIMMU.

5.2 3aBHCHMOCTDb Iap YPOBHEH OT CpeacTBa MOICJIUPOBAHUSA JAHHBIX

KoHCTpYK1IMS «I1apa VPOBHECH» U ITOHSITUE CPEACTBA MOACTIUPOBAHUS JAHHBIX TCCHO B3aUMOCBSI3aHbI.
CpeZICTBO MOACTUPOBAHUS AAHHBIX 3aKJII0YAET B C€0s1 MHOXKECTBO IPAaBUJI CTPYKTYPUPOBAHUS JAHHBIX U
CBSI3aHHOE C HUM MHOXECTBO IPaBUJI MAaHUITYJIMPOBAHUS TAaHHBIMHU.

>.2.1 Ilapbl ypoBHEH U ITpaBUiIa CTPYKTYPUPOBAHUS JAHHBIX

CpeICcTBO MOJCIIMPOBAHUS JaHHBIX BK/IIOYACT COBOKVITHOCTBL IIPABUJI CTPYKTYPUPOBAHUS AAHHBIX,
KOTODPBIC JOJKHBI ObITH UCITOJIB30BAHBI AJISI OIPCACIICHUS CXEeMbl. DTHU IIpaBUIa BKIIIOUAIOT IIpaBuUiIa IS
OITpEeICIICHUS OrpaHUYCHUU, KOTOPbIC MOTYT OBITh 4aCThIO cXeMbl. Kaxnasg cxema Jo/KHA OBbITH IMMOJHOM U
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HCITPOTUBOPECUUBOM B COOTBETCTBUU C IIPABUIIAMM CTPYKTYPUPOBAHUS JAHHBIX U CBSI3aHHOIO ¢ HUMU
CPCACTBA MOACTUPOBAHUS JJAHHBIX.

>.2.2 Tlapbl ypoBHEH U ITpaBUIa MAHUIIYJIMPOBAHUS JAHHBIMU

CpeICTBO MOICIUPOBAHUS AAHHBIX TAKXKE BKIIIOUACT IIpaBUJIA JIS1 CEMAHTUKM TTPOLICCCOB MAHUITY-
JIUPOBaHUY JaHHbIMU. di1g cxembl (N) orpaHUUYeHUS, KOTOPBLIC OCHOBBLIBAIOTCS HA IpaBUiIaX CTPYKTYPUPO-
BaHUS JAaHHBIX, TAKXKE OKA3bIBAIOT BIUIHUC Ha CCMAHTUKY OOHOBJICHUS IIPOLICCCOB MAHUITYIUPOBAHUS
NAHHBIMY, BBITIOJHICMBIX HaA 04301 JaHHBIX.

5.3 l1lapnbl ypoBHeH U CBSI3aHHbIE ¢ HUMH IPOLECCHI

JlaHHbICc B 0a3¢ JaHHBIX MOTYT ObITH ITOJIYYCHBI UJIM MOAU(PUUUPOBAHBI CEpUCH ITPOLICCCOB MAHUTTY-
JUPOBAHUS JAaHHBIMU. Kpome TOro, €cjay 4acTb 3THUX JAHHBIX BKIIHOUACT MCXOJHVIO CXEeMVY, TO MOXHO
BBITTOJTHSITh aKTUBU3UPOBAHHBIN IMTPOLICCC HAJl JAaHHbIMU.

Pucyuku 10 U 11 womocTpupyloT, Kak IMpaBUia CTPYKTYPUPOBAHUS AAaHHBIX, UCIIOJb3VEMbIC IS
ornpeaencHusd cxembl (N-+1), BIUSIOT HA IMPOLICCCHI MAaHUIIVJIUPOBAHUS HAHHBIMU B 0a3e gaHHbIX (IN).
M crmonb3yioTes Ccieayioiue MnaTh IMpoLcCcCOB MAHUITYIUPOBAHUS JAHHBIMU: 1) — BbIOUpAaATh, 2) — aKTHUBU-
3UPOBATb, 3) — CBS3bIBATH C IIPABMJIAMU MAHUITYIUPOBAHUS JAaHHLIMU, 4) — CBI3bIBATL C IIpaBUIaMU
CTPYKTYPUPOBAHUS JAHHBIX, D) — BbIOUpATb MM MoauduumpoBars. [lepeuurcienusda ot I 10 5 0bo3HaAUaAIOT
[1arvu, KOTOpbIC OOBSCHSIOTCS Ha clcavioliux pucyHkax. Pucynku 10 u 11 gBiasiorcs pacilupeHUCM
PUCYHKA 9 AJ11 TOro, 4TroObl IMOKa3aTh aKTHMBU3ALIUIO, CXEMHbIC COCAMHCHUS, TMPOMCXKYTOUHBIC BbIOOPKHU
AJAHHBIX, ITOATOTOBKY U JICUCTBUEC APYIUX IIPOLCCCOB MAHUITYIMPOBAHWS JTaHHbBIMMU.

(N+1)
cxema
(N)
(N+1) 1.(N+1) McXoaHas 2.(N+1) N)
+ BbliOupaTth cxema aKTUBMU3UPOBATL
0a3a AaHHbIX cxema
(N)

Da3a OaHHbIX

PucyHok 10 — Co3gaHue 1nmycrom 0asbl JaHHbIX

3. MpaBuna maHUNyNMpoBaHUA AaHHbIMM

(N+1)
cxema
4. lNpaBuna CTpyKTypUpoBaHus
aHHbIX
(N+1) (N) a
baza gaHHbIX cxema
BLIGOPKY 5. [Npouecc
(N) MaHUNYNUPOBaHUS
ba3a AaHHbLIX OaHHbIMU (N)

BctaBku, Mogudukauuu, yoaneHus

PucyHok 11 — CBg3biBaHre U MaHUITYJIUPOBAHNE TaHHBIMU
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Cleayioliye aryv ormuchbiBaOT COOTBETCTBYIOLLME ITpoLecchl (pUCYHKM 10 1 11) U moKa3bIBaloT, Kak
MpaBuila CpeACTBA MOACTUPOBAHUS JAaHHBIX JAl0T BO3MOXHOCTDH ITPOLCCCY MAHUTTYIUPOBAHNUS HAHHBIMU
(N) KOppeKTHO yIpaBiadaTh 0a30d 1aHHBIX (N).

Hlar 1. Ilpouecc MaHUITYyIUPOBAHUS AAaHHBIMU BbIOUPACT UCXOAHVIO cXeMy (IN) M3 0a3bl JaHHBIX
(N+1), ucrmoyb3ys 1npaBuiia U CTPYKTYPHBI AaHHBIX cXeMbl (N 1). [lpeacraBieHusga UcXonHoOU cxeMbl (N)
B 0a3c gaHHBIX (N+1) aBasgorTcs MOCTOSHHBIMU JAHHBIMU, KOTOPbIC MOTYT ObITh MOJUMUIIMPOBAHLI.
McxonHag cxema (IN) rmociie BBIOOPKU MOXKET UMCETb UJIU HE UMETh POPMY IPeACTABICHUS ITOCTOSHHBIX
naHHbIX. Hammpumep, onepanys BBIOOPKH MOXKET ITPOCTO YCTAHABIUBATL IMPU3HAK B 0a3ec gaHHbIX (N+1)
MJIU MOXKET BbIOpATh AaHHbIC U3 0a3bl JaHHbIX (N+1) U XpaHUTh UX B 0as3e JaHHbIX, OTJIUYAIOILCHUCS OT
TOM, B KOTOPOU XpaHUTCY 0a3a faHHbIX (N+1). OT1a npyrag 0aza 1aHHBIX JOXKHA TAKXKE COOTBETCTBOBATH
cxeMe (N+1).

Hlar 2. McxonHag cxeMa akTUBU3UPYETCS, YTOOBI CO3/1aTh OOBECKTHYIO CXEMY U ITYCTYIO 0a3y JaHHbIX
(N). OcyiecTBIsgeTCd aHaau3, KOTOPbLIY IIpeAlIeCTBYEeT aKTUBU3ALUU, AJISI rapaHTUM TOTO, YTO MCXOAHAas
CXeMa eCTb MCTUHHAaY cxeMa. Takol aHau3 MOXET OBITH BBITIOJHECH B LICJIOM WU YAaCTUYHO C IMOMOILBIO
rpolecca MaHUITYJIUPOBAHUSA JaHHBIMU ( N+1), BBITTOTHSIOILECTO BBIOOPKY, C [TOMOILBIO APYIroro rnpollecca,
KOTOPBIM aHa/IU3UPyeT UCXOAHVIO CXeMY, UJIM B CBSI3M C aKTUBU3ALIUCH.

AKTHUBUM3aAUMI MOXET 3aKAHYUBATBHCS M3MEHCHUECM IIPU3HAKA, CBSI3AHHOI'O C IPCIABAPUTEIIBHO BbI-
OpaHHOU cxeMoi (N) B 0aze gaHHBIX (N+1). AJbTepHATUBHO AKTUBU3AUMS MOXKCT 3aKAHYUBATHCI (PU3U-
yeCKMM JBUXeHMeM JaHHbIX (N+1) v usMeHeHueM @opMbl IIpeacTaBiIcHUsI. B oboux ciayyasx
AKTUBU3UPOBAHHAY CXeMa J0JIKHA ObITh 3alIUILCHA OT JII0OOTO U3MCHEHMS, KOTOPOC OCYLICCTBIISIIIOCH Obl
B 0a3¢ JAHHBIX, HC COOTBCTCTBVIOILCH CXEMC.

Llar 3. IlpaBuna MaHUTIYTUPOBAHUS JaHHBIMU, KOTOPBIC VIIPABILIOT Olepalvucil rmpouecca MaHuU-
MMyJIUPOBAHUS JaHHBIMU (N), UMes J0CTYIT K 0a3¢ AaHHbIX (N), SIBISIOTCS TeMU K¢ CaMbIMU MJIM OCHOBAH-
HbIMHM Ha IIpaBUJIax, CBI3aHHBIX CO cxeMou (N+1).

Hlar 4. Kaxaeiii npoiecc MAHUATIYIUPOBAHUS JAHHBIMU (IN), KOTOPBIU JOIKEH UMETh JOCTVIT K 0a3e
AaHHbIX (N), CBI3BIBACTCS C ITpaBUJIAMU CPCACTBA MOACTIUPOBAH NS JaHHBIX B cxeMe (N+1). Korana ypoBeHb
(N+1) aBasgercs caMbIM BBICOKHMM YPOBHEM, 3TO CBSI3bIBAHUC HCSIBHOC.

lar 5. [iasg toro 4To0sb! Mpolecc MaHUITyJIMPOBAHUS MOT UMCETDh JOCTYIT K 6a3e gaHHbIX (N), cxeMa
(N) DomKHa ObITh AKTUBHOIMA.

Hlaru 1 1 2 obecrieyuBaloT CO3JaHUC NMyCcTOM 0a3bl AaHHbIX. Hlar 3 genaer onpeacacHHOW CBS3b
MEK/IY CPEJACTBOM MOJISTIUPOBAHUS JAHHBIX, OIIPCIACICHHBIM Ha YypoBHe (N+1), 1 nmpoueccoM MaHUITY-
IUPOBAHUS JAHHBIMU (IN). DOTOT 1Iar AcjacT sIBHbIM BaXHbIW aTpuOyT OJOKMUPOBAHUS I1ap YPOBHEH.
O0c¢ mapbl YPOBHECHU TPeOVIOTCS IJISI TOTO, YTOOBI ITPOLECCCHl VITPABICHUS AAHHBIMU MOTJIM OCVLICCT-
BJISITHCS KOPPCKTHO.

CBS3bIBAHNUC MOXET OBbITH BBITTOJTHCHO Pa3IUYHbIMU CITIOCO0AMU (HAITpUMEDP, C ITOMOIbBIO CCBIIKKU Ha
CXEMY WM C IMOMOILBIO OOBEAMHCHUS CXEMBbI ITPOLECCa) U B pas3iIuyHbIC MOMCHTBHI BPEMEHU (HaAIIpUMep,
MMPY BBITIOJHCHUU MM IIPU KOMITUIAUMU). CAelaHHbIM BbIOOP MOXKET BJIMSATH Ha BpEMS BBIITOJTHCHUS,
MMPOCTPAHCTBO MAMSITU U IMOIACPKKY HEIIPOTUBOPCUUBOCTU ITPOLICCCOB U CXEMbl BO BpeMSI MOI{H{}JHK.&L{HI/I
rnocyeaHel. B mpoTuBHOM cirydae BbIOOp HE BIIMSCT Ha PE3YJbTAaThl ITPOLECCCOB.

5.4 MHOrokparHoe CBsi3bIBAHUE

[Tponiecc MaHUTTYIUPOBAHUS JAHHBIMH MOXET ObITH MHOTOKPATHO CBSI3aH CcO cxeMaMi. C MMOMOILbIO
5TOM CITOCOOHOCTHU KOHKPETHBLIN OOBCKT 0a3bl JaHHBIX MOXKET cAejaTh YPOBEHb HE3aBUCHUMBIM, TO €CTh K
OOBCKTY MOXKET OBbITH IOCTYIT M3 IMPOLICCCOB HA 0OJICC YeM OJHOM YPOBHC.

5.5 YnpapjieHue JOCTYNOM Ji Map YPOBHeEH

Bce naHHbIe SBISIOTCS CYOBEKTOM AJIS VIIpaBICHUS JOCTYIIOM, U B 4.6 OoNTUCaHO, KaK 3TO MOXCT
BbIPAXKATHCS B TEPMUHAX IMPUBUIIECTUHN, OTHOCSILUXCI K TUINY JaHHbIX. MaeHTudukarop, KOTOPLIU
OTHOCUTCS K IIOJIb30BATEIO MU ITporpaMme, ACHCTBVIOIUCH OT MUMCHU I10JIb30BATCIISI, MOXET ObITb
HE3aBUCUMBIM OT ypoBHS. [lpuBuiieruss, koropass OTHOCUTCSI K YpOBHIO JaHHBLIX (N), HAXOAUTCSI Ha
ypoBHEe (N+1).

5.6 Moaudukanusg cxeMmbl

Heo0XoaAuMO UMETh BO3MOXHOCTDb U3MCHSITH CTPYKTYPY 0a3bl JaHHBIX. DTO 03HAYACT, YTO CBSI3aHHAs
C HeM cxema JOoJKHa ObIThb MoaudpuuupoaHa. llocie Ttoro kak cxema MoaudUUMpPOBAHA, JAHHBIC U3
MepBOHAYalIbHOU 0a3bl JaHHBIX HECOOXOAMMO KOPPEKTHO IPEACTABUTH B COOTBETCTBUU C HOBOM CXEMOM.

DTO MOXHO BBIIOJIHUTH € ITOMOILUBIO MOAMMPUKALMU HUCXOAHOM CXeMbl B 0a3¢c IaHHBIX (NT1),
AaKTUBU3UPYS €€, YTOOBI CO3/aTh HOBYIO cxeMy (N) U nycTyio 0a3zy JaHHbIX (puUcyHOK 10), U nepenapas
repBOHAYaJIbHbIC JaHHbIC B HOBVIO 0a3y AaHHBIX. [lomarosasg moaudukaumss MOXKeT TAKKE ObITh MCIIOJb-
30BaHa, YTOObI VIOBJICTBOPUTDL 3TO TPpecOOBAHUEC C TEM XC 3(PPEKTOM.
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6 ApXUTEKTYpHAs1 MOJeJb

6.1 IlousiTuss MoaeIMpoOBaAHUS

ApPXUTEKTYpHAasT MOJCJIb BBIPAXAETCs B TEpMHUHaAX IMPOLECCCOPOB, KOTOPLIC B3aMMOJACHUCTBVIOT Kak
KJITUCHT WU/UJIU CepBEP. DTU TEPMUHBI UCITOIB3VIOTCS AJIS CChIIOK HA ITPONECCOPHI, KOTOPHIC BHITTOTHIIOT
(PYHKIMU 119 KOHKPETHOT'O B3aUMOACHUCTBUSI.

[Ipoiieccop odOecIiedMBaEeT YCIVIU YIIPaBICHUS JaHHBIMU, KOTOPBIC UCITOJB3YIOTCS APYTUMU TTPOLICC-
coOpaMM, YTOOBI IPECACTABUTH BO3MOXHOCTH WHMPOPMAIIMOHHOU CHUCTCMBI.

[Ipy B3auMOAeUCTBUM KIIMCHT — CEPBEP KJIMCHT AeJiacT 3al1pocC Ha yCJIYIy, BKJ1I04as JIIo0bIe 3HAUCH U
NAaHHBIX, TpebyeMble U1 3TOU yeiayru. CepBep obecriedyuBacT OJUH U3 CICAVIOUIMX OTBCTOB:

- yKasaHMe, 4YTO 3alpaliyBacMasl yciyra 3apepliieHa;

- HaO0Op JaHHbBIX, KOTOPBIU SBISICTCS PE3V/IbTATOM 3allpalliuBacMOM YCIIYIU;

- COOOlLICHME, YTO YCJIyra HeJOCTYITHA;

- COOOILICHUE, YTO 3allpalliMBacMbIC JJAHHbIC HEJOCTYITHHI.

Kaxabiil rmpoueccop A0JKEH OIpeAeIsaThCs BHCITHUM UHTEPPECOM, KOTOPBIU OH ITPCACTABIISICT KakK
cCepBEp. DTOT CepBEp HOIKEH OIIpeAcssiThb YCJIYIM WM TUIT JAaHHBIX, K KOTOPBIM ITPUMCHSIIOTCS YCIIYIU.
B3aumoaelicTBue rnpolieccopa ¢ JIPYyruMU cepBepaMi OTHOCUTCS K 3aladaM MOJICIUPOBAHUS.

Kaxapiil npoueccop SIBaseTcs 3K3eMILTSIPOM HEKOTOpOoro kiacca. Kiacc omnpeaensier yeiayru, obuiue
NJIST BCEX IMTPOLICCCOPOB, KOTOPbIC SIBISIOTCS 3K3eMIUISIpAMU Kilacca. HeKoTopble KilacChl OINPEASISIIOT THII
NAHHBIX, K KOTOPBIM IIPUMCHSIIOTCSI YCJIVIM, HEKOTOPBIC SIBISIIOTCS OOILCLICICBBIMU, KOTAa SK3EMIUISP
TpeOyeT OTACIBHOM CXEMBbI, UYTOOBI OITPEACIUTL JaHHbIC, K KOTOPBIM VCIIYTU ITPUMCHSIOTCS.

[Iporieccop MOXeT OBITH KIIMCHTOM MHOT'MX CEPBEPOB B JTHO00C BPEMS; HECKOJBKO CECPBEPOB MOTYT
MOJACPKUBATL HECKOJIBKUX MMapasUleIbHbIX KIIMCHTOB.

J111 OoJiee AeTaaTbHOrO OIMMCAaHUs apXUTEKTYPHOMU MOJeIM HEOOXOAUMO HMCITO/Ib30BATD:

- CIielyaau3aluio, rie rnojakiacc odIIero Kiacca rnpoueccopoB ONpeacsieTes] Kak UMCIOIUMU UHIU -
BUAYAJIbHBIC UMS U YCIIYTU, KOTOPBIC SIBIISIIOTCS AOIMOJHUTCIBHBIMU UM MOAUMUILIUPOBAHHBIMU (OpPMaAMU
YCIIVT OOILEero Impolieccopa;

- JIeKOMITO3UIIUIO, I'I¢ YCITYTU KJtacca ITPoLeCCOPOB ITOKA3aHbl KaK 00ecIIcYUBacMbIC ABYMS MIJTH DoJice
KJ1accaM¥ ITPOIICCCOPOB C B3AUMOJICUCTBUAMU MEXAY HUMMU.

6.2 O6mas Moaeab ynpapjieHHAs JaHHbIMH

O0111ag MOJeb YVITpaBICHUS JaHHBIMU TIPEJACTABIISICT XapaKTCPUCTUKHM KJ1IACCOB IMPOLIECCOPOB, OOIUX
NJ1S1 BCEro VvIIpaBiacHUS JaHHBIMU. COCTABIISIOIUMMU OOLUCH MOICIU VIIPABICHUS HAHHBIMU SIBISIOTCS
o0IIas 0a3a JaHHBIX, OO0las cxeMa, KOHTPO/ICp OOlci ©0a3bl JaHHBIX, IOJbL30BATE/Ib U IIPOLICCCOP
MMOJIL30BaTEJISl.

2DTa MOJICIb OCHOBBIBAETCS Ha XapakKTepUCTUMKAaxX Kiacca «o0Iuas 0a3za JaHHBIX» M Kjacca «0011as
CXeMar.

KoHTpostep 6a3bl JaHHBIX 00ECIIeyuBacT MPEJAOCTABICHUE YCIVTD VIIpaBJICHUS JaHHBIMU AJIS OIlpe-
AeJICHUS M JOCTYIIA K KJlaccy 0a3 JaHHbIX.

OH CB43aH € OJJHOM CXEMOM U CBSI3AHHOU ¢ HEeU 0a30M JaHHbBIX, KOTOPbIC BMECTE (DOPMUPVIOT OOIIVIO
cpeay 0a3bl JaHHBIX. Kaxaas cxemMa UMeeT UM, KOTOPOE MCITOJIb3VETCS AJIST UICHTU(MUKALIWU Cpeabl 0a3bl
NAHHBIX.

TunmuuHeie yCiIyru, odbecriedyuBacMble KOHTPOJJICPOM 0a3bl JaHHBIX, CICAVIOIINC:

- YCTAHAaBJIMBATDL CCAHC VITPABJICHUS JaHHBIMU LTS ITPOLCCCOpa-KIUCHTA, TPEOYS SIBHOC WU HESIBHOC
CBSI3bIBAHMC C [TOMMEHOBAHHON Ccpeaoy 0a3bl JaHHBIX;

- JIOTTOJTHSITbL U MOJU(MPULMPOBATL OITpEACICHUS JAHHBIX B CXeMe JJI151 0a3bl JJaHHbIX;

- BbIOUpPATH ONpEAcICHUST JAHHbBIX U3 CXeMbl IS Oa3bl JaHHBIX;

- J100aBJIsITh, MOAUMULMPOBATL WX VIAJIITh JAHHbBIC B 0a3¢ JaHHbIX;

- BbIOUpATH JAHHbIC U3 0a3bl JaHHBIX;

- HaA4YWHAaThb TpaH3aKIIMI0 0a3bl JAHHBIX OJHOIO WM 0OJiee 3allpoCcCOB Ha YCIIVIV;

- 3aBepllaTh TPAaH3aKUMI0 0a3bl JaHHBIX C MTOMOILUBID (PUKCUPOBAHUS UJIM BO3BpATa TPAH3aAKIIUU;

- YCTAHAaBJIMBATL [IPOLICAYPY KOIMMUPOBAHUS TS 0a3bl JAHHBIX;

- MHULUMUPOBATH IPOLIEAYPHI BOCCTAHOBICHUS JIS1 0a3bl JAHHbIX;

- peopraHu30BaTh 0a3zy JaHHbIX;

- 3aKaH4UBaTb CEaHC.

3arnpochl Ha B3TU YCJIYIM BBIpAXKaloTCsl WJIU oOIleparopaMM Ha s3bIKe 0a3 AaHHbIX AJIS CpeacTBa
MOJICJIMPOBAHUS NAHHBIX, IMOMACPKMUBACMOTO KOHTpPOJUIEPOM 0a3bl JAaHHbLIX, WM BbI3OBAMU IIPOLCIYD,
KOTOpPBIE 00eCIIeYMBaIOT TE XK€ CaMble¢ BO3MOXHOCTH.
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[Tonp30BaTEAb — 3TO JULO WU ITPOrpaMMa, KOTOPBIC 3aKa3bIBAKOT YCIAVIU A1 VIIPABICHUS JAHHbBIMU.

[Ipoueccop nmosb30BaATEIISI — 3TO IIPOLIECCOP, KOTOPBIM 00ECIIeYUBACT YVCIIYTU VITPABJICHUS JAHHBIMU
NJ1s1 CBOMX KJIMCHTOB.

[Ipu obecrieyeHUU yCIyraMu ITpoLeCCop ITOJIb30BATEIIS SIBIISICTCS KIIMEHTOM VCIIYT OAHOI0 UJIX 0oJIee
KOHTPOJUICPOB 0a3bl JAHHBIX, UCITOJIB30BAHUE VCIIYT JIIOOOTO OJHOTO KOHTpOJIIepa 0a3bl JaHHBIX TPcOyeT,
4YTOObI CCAHC YIIPABJICHUS JAHHBIMU YCTAHABIUBAJICS MCXKY ITPOLICCCOPOM ITOIb30BATCIIS 1 KOHTPOJLIICPOM
0a3bl JaHHBIX.

6.3 Cnenuanmn3zanuss MoIeJd B pa3jM4YHbIX cpeaax

O011as1 MOACTb MOXKET ObITh ITPUMCHCHA K pa3/IMUHbIM BUJIaM UHPOPMALIMOHHBIX CUCTEM, OTTMCAHHbIX
B pazacic 4. Ha abcTpakTHOM YPOBHE 3TO IIPUMCHCHUE MOXKET OBITh ITPEACTABICHO 3aMCILICHUCM TepMHHA
«OO1LUI» COOTBCTCTBYIONICH MeTKOM. Hanmpumep, Moaesb MOXET ObITh ITPUMCHCHA K Cpeae pacIipeaciicH-
HOM 0a3bl JaHHBLIX B TCPMUHAX KOHTpOJUICpA paclipele/IcHHOM 0asbl AAHHBIX, pacllpelc/IcHHOM 0a3bl
JAHHBIX U pacrpeacjecHHOU cxeMmbl. [10100HBIM 00pa3soM MOXET ObITb MACHTHU(MULHUPOBAH KOHTPOJLICD
cJIoBaps 0a3bl JaHHBIX, 4 0¢3 J11000M METKM KOHTpOJIep 0a3bl JAaHHbIX [TPUMEHSICTCS K cpelie 0a3bl JaHHbIX
KOMTIIBIOTCPHON CUCTEMBI.

6.4 Cpena 0a3bl JaHHBIX

KoHTposuiep 0a3bl JaHHBIX J0JKCH IMOAACPXKUBATD TUITMYHbIC VCIIYTU 1S cpedbl 0a3bl JaHHbIX.

[Ipoiieccopsl MOIBL30BATEIISI UCTIONB3VIOT VCIIYTU VIIPABICHUS JAHHBIMU B cpeae 0a3bl JAHHBIX.

Ycnyru KoHTposuiepa 0a3bl JaHHBIX JOKHBI TOAACPKUBATHCS 111 MHOTUX ITOJIB30BATC/IBCKUX ITPO-
[1eCCOPOB-KIIMCHTOB MMapasuleJbHO, OAHAKO KJIMCHT J0JIKeH MMCTbhb BO3MOXHOCTD BBITTOJIHATH TpaH3aKUHUU
0a3bl JAHHBIX O¢3 BIUSHUSI CO CTOPOHBI APYTUX KIIMCHTOB.

HecKombKo mpoueccopoB MOJIb30BATCIISI CITOCOOHBI UMCTh AOCTYIT 0OJIee YeM K OJHOM cpelie 0a3bl
NAHHBIX.

B stoMm ciiygae npoueccop IoJb30BaATesI, KOTOPLIM UMEeT AOCTYII Oojiee YeM K OJHOM cpeae 0a3bl
AJAHHBIX, JOJKEH UMETh BO3MOXKHOCTD YIIPABIISITH 3alIpOCOM Ha YCIYTY K cpele 0a3bl JaHHbIX C JaHHBIMU,
KOTOPbBIC JOJDKHBI ObITH JOCTYITHBI. JITOOO0OM 3aITpoC HA VCIYTY AOJIKCH CBSI3bIBATHCS C UMCHEM Cpedbl 0a3bl
AJAHHBIX, I KOTOPOM OH IIpeAHa3HadyeH. YCIyTrd KOHTpoJsuiepa 0a3bl JAHHBIX MOTYT TOJBKO IMOIACPIKHU-
BATBHCSI B CBOCH COOCTBEHHOU cpeae 0a3bl AaHHbIX. JII0ObIe TpaH3aKUMKU 0a3bl JaHHBIX WU CBI3U MEXKIY
NAHHBIMU, KOTOPBIC BKITIOUAIOT 00Jiee yeM OIHY cpeay 0a3bl JaHHBIX, JOJIKHBI MMOAACPKUBATLCA ITPOIIEC-
COPOM ITOJIbL30BATEII.

[IpuBeaeHHBIC BBILLIC OIMMCAHUS HE pacCMaTpUBAOT CBSI3b MEXIY Cpeloi 0a3bl JAHHBIX M JII00O0M
KOHKPETHOU WHMOPMALMOHHON cUCTeMOU. Pa3peluaeTcs rmpolueccopy MoJIb30BaATC/ISl HAXOIUTHCS B OTJIMY -
HOM OT cpeabl 0a3bl JAHHBIX KOMITBIOTCPHOM cUCTeMe. B 3TOM ciyuac TpeOVIOTCS IMPOTOKOBbI CBA3U AJIS
COCAMHCHUS 00pabOTKMU. DTHU IIPOTOKOJbI MOI'YT ObITh MJIM IACCHMBHBIMM HOCUTECISIMU B3aMMOCBSI3U UJIU
00CCIIeUMBATDh CIICHMATBHBIC VCIIYTU, KOTOPBIC IMOAACPXKMUBAIOT YIAJTICHHOC UCITOb30BAHUE YCIIVT VIIPaBJIC-
HUS JaHHbBIMHU.

6.5 Ynpasienue pacnpeneieHHbIMH JAHHBIMH

JleKoMITO3M LM A0CTPaKTHOU (DOPMBbI MOJICJIU B Cpele paclipeae/IcHHOM 0a3bl JaHHBIX MOXET UCITO/b-
30BATBHCS, YTOOBI I1MOKA3aTh YCIAYTM KOHTpPOJICpa 0as3bl AAHHBIX JAJS VIIPABICHHWS JAaHHBIMU, KOTOPBIC
XpaHATCS B psie OTACIbHBIX Cpe/l 0a3bl JaHHBIX.

KitreHT yCciyru Ha JOCTVYIT K JAHHBIM, KOTOPbIC XPAHATCS BO MHOI'MX Cpellax paclipeleJCHHOU 0a3bl
NJAHHBIX, HE NOJIKCH OIPEACIsITh, B KaKOU 0a3e AAHHBIX 3TU JaHHbIC MOTYT HaXoAUTbLC. Takum odbpasoMm,
VCJIYTH KOHTpoOJIIepa 0a3bl ZaHHBIX AJ18 O0ILUCH MOAECIN ITPUMCHSIIOTCS TAKXKEe B paciipeae/IcHHOM KOHTEKCTE
C JOIIOJTHEHUECM, YTO VYCIIYTH, OTHOCSILMCCS K OIPCAC/ICHUIO paclipelcicHHOM 0as3bl JAaHHBIX, HJOJXKHBI
BKJIIOYATh CITOCOOHOCTD OITPEACIISITh Cpe/ly 0a3bl JaHHBIX, B KOTOPOU KAXK/IbIN 3K3eMIUISIP JAHHBIX XPAHUTCS.
Ha »TO omnpelecicHUC CChUTANOTC, KaK Ha paclipeaesicHHbIC JAaHHbIC, KOTOPbIC SBIISIIOTCS JaHHbIMU,
OIPECACIISIIOIIUMYA UH(MOPMALIUIO pasMELLICHUS, KOITUPOBAHUS U parMeHTAllUM JaHHBIX B Cpelle paclipe-
NeJICHHOM 0a3bl JaHHBIX.

C1rioco0, KOTOPBIM JaHHbIC paCIIPCAC/ISIOTCS, OIpCAessieTcs] B 0a3e JaHHbIX IS paciipeeCHHbIX
JaHHbIX. [10400HBIM 00pa3oM pacItpeAcyICHHbIC JaHHbIC IS paciipeae/icHHOM 0a3bl JAHHBIX MOTVT pac-
MPEACIISITLCS KAKUM-HUOVAb aJIbTePHATUBHBIM CITOCOOOM.

B sTtanmoHHOW MoAenu IpcAIlojaraetcs, 4To s OJHOU paclipeic/icHHOM 0a3bl JaHHBbIX WUMCECTCH
TOJIBKO OJiHa cpelia 0a3bl JAaHHBIX IS paACIIPEeACICHHbBIX JAHHBIX B KAXI0OU KOMITBXOTEPHOU CUCTEMC.

COCTaBJSIIOILUMUM apXUTECKTYPHOM MOJACIU VIIpaBICHUS pacIIpecIc/ICHHbIMU JaHHBIMU SIBJISIIOTCSI
AJIMUHUCTpPATOP pacIlpeldeJCHUS, OIPCACIUTEIb pacIIpeacIeHMsI, [TOJIb30BATE/Ib, [TPOLIECCOP ITOJIb30BaA-
TCJISI, KOHTPOJIJICD paclipelacCHUs, KOHTPOJIICD 0as3bl JaHHbIX, ¢XeMa s pacIipe/iec/icHHbIX JaHHBIX,
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JJOKAJbHbIC pacItpeae/icHHbIC JaHHbIC, cXeMa M 0a3a AaHHBIX. CBSI3b MCIKAY COCTABIISIIOLLIUMU ApPXUTCKTYD-
HOM MOJCJIU VIIPABICHUS paclipeacICHHbIMU JaHHBIMU IIpe/cTaBicHa HA pUCYHKe 12.

Cxema ans
pacnpegeneH-
HbIX AAHHbLIX
AAMWHUCTPATOP OnpepenuTenb KoHTponnep [loKkarnbHbIe
pacnpeneneHust pacnpeaerne- Oasabl pacnpeneneH-
HUSA NaHHbIX Hble JaHHbIe

Cxema

KoHTponne KOHTponne
[lonb3oBartens ' Ipoueccop pacnge,uen:- 623b| i ba3a aaHHbIX
NnoJib3oBaTesNs
HUS AaHHbIX

PucyHok 12 — YmnpaiaeHue pacripeacjieHHbIMU JaHHBIMU

AJIMUHHUCTPATOP pacIipeeyicHUS — 3TO ITOJb30BaTe/Ib, OTHOCSIINMUCS K 3aa4de oIpeaeICHUS paciipe-
AeJCHHBIX AAHHBIX. ONpeJciUuTesIb pPaclpeacyIcHUs — 3TO IIPOLIECCOp ITOJb30BATEIs, 00eCITeUUBaOIIU
VCIIVITU U1 aAMUHUCTPUPOBAHUS pacIIpeicICHUS.

KoHuTposep pacrnpeneieHuss — 3TO MIPOLIECCOP, KOTOPLIM 00eCTIeYyuBacT YCIIVIU VITPaBICHUS JaHHBI-
MU IJIS OITpelesIeHUS U JOCTYIIa K pacrpeaciecHHBIM 0a3aM JaHHBIX BMECTE C YCJIyraMy, OTHOCSIIIUMUCS
K CBSI3aHHBIM C HUMU CXeMaM U paclpeacsicHHBIM JJaHHBIM.

KoHTposuiep pacripeieseHUs IMOAAePKMBACT TOJIBKO OJHO CPeJACTBO MOJACIIUPOBAHUS JaHHBIX, KOTO-
poe ycTaHaBJIMBAET ITpaBuUila IS OIPCIACICHUSI U MaHUITYJIUPOBAHUS JaHHBIMU B KaXJI0W cpele 0asbl
NAHHBIX.

J11g1 pacripeesieHHOM 0a3bl JaHHBIX JOITYCKACTCS, YTO KaX/1asi KOMITBIOTEpHAS CUCTECMa UMEET TOJIBKO
OAWH KOHTPOJJICP pacIipeacIcHUS.

Kaxaplil KoHTposuiep pacrpeiceHus obecrieuuBacT JOCTYIT K TEM 4acTsIM paclipeaeicHHOU 0as3bl
NAHHBIX, KOTOpbBIE XpaHITCd B JI1000M cpene 0a3bl JAHHBIX B TOW XE CaMOM KOMIIBIOTEPHOU CUCTEME.
KoHTposuiep pacrnpeiecHUs MoAAepKUBaeT JOCTYIT K YacTIM pacIipe/ie/IecHHOM 0a3bl JaHHBIX B VIATCHHbIX
cpeaax 0a3bpl JAHHBIX YEPE3 CBA3b C JIPYTUMU KOHTPOJIICpAMU pacIipee/ICHUS B pa3IMYHbIX KOMITBIOTE PHBIX
cUCTeMax.

OnpeaeauTesb pacpeaeicHus SIBISICTCS TOJIBKO IPOLIECCOPOM IMOJIB30BATEIS IS BBI30OBA VCIIVT T10
AOCTYITIY K paclpelesicHHbIM JaHHBIM. Adpyrue BUABI ITPOLICCCOPOB ITOJL30BATEIIS HE TPEOYIOT HUKAKHUX
YyCJIYI, KOTOPBIC IBHO TPeOVIOT JOCTYIIA K paclpeacJIcHHBIM JAHHbBIM, AeJias UCITOJIb30BAHUE TeX XC CaMbIX
YCJIYI KOHTpOJUIepa 0a3bl JAHHBIX OINPCIACIICHHBIM AJIg 0O0LIcH Mozenu. KoHTposuiep paclripeacieHus
MTPEAOCTABISCT JOITOTHUTEIBHBIC YCIIVIU APYTUM KOHTpOJUIepaM paciipeieJIcHUS MpU ITOAIePXKKE pacIipe-
AeIcHHOU 00pabOTKU J1aHHBIX.

[Ipy mmosmyyeHUU IMepBOHAYAJIBLHOTO 3arpoca Ha VCIIYyry OT Ipoleccopa IMoJb30BaTe/Isl KOHTPOJLIEP
pacripeaeJcHUS cHavala yCTaHaBIWBACT CpeAbl 0a3bl JAHHBIX, MCITOJIb3YS VCIIVTU KOHTPOJIJIepa paciipe/ie-
JCHHOM 0a3bl JAHHBIX IS AOCTYIIA K JIOKAJbHBIM JaHHBIM paclpeaciIcHUS B TOU XKe caMOU KOMITbIOTCPHOU
cucteMme. Eciu TpedOyemoe onpejeeHe HEJOCTYITHO KakK 4acTh JIOKAJIbHBIX AAHHBIX paclipelesIcHUs, TO
KOHTPOJIJICD pacIIipeacICHUS CBSI3bIBACTCH C JAPYTUM KOHTPOJIJICPOM pacIIpeICICHUST B APYTrOM KOMITBIOTEP-
HOII cUCTeMe, YTOOBI HAlITHU TpeOyeMbIe pacIipc/ieJIcHHbIC JaHHbIC.
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Korna cpelibl 0a3bl JaHHBIX AJ1S1 CCbUTOYHBIX JaHHBIX OITPCAC/ICHBI, TOIIa KOHTPOJUICP pacIipeacieH s
MOXKET BBI3BIBATH YCIIVTU JTIOOBIX KOHTPOJUICPOB 0a3bl JAHHBIX B TOU K& caMOM KOMITBIOTCPHOW CUCTEME
MJIM CBSI3BIBATHCS € VIAJICHHBIMU KOHTpOJUIEpaAMU pPacCIIpPeAc/ICHUS, YTOObI BBIITOJTHUTHL 4YacTbhb WM BCIO
3aITpallivBacMyIo VCIIYTY.

6.6 Mogeiab 3Kcnopra-uMmnopra

Monens sKCImopTa-uMIiopra BJsICTCS CIeLUMaIUu3UPOBAHHOM 0O01LIEH MOAETBIO.

HMcrmonp3oBaHue YCIIVIM 3KCITOpTa TPEOyeT OIpelesicHUS AaHHBIX, KOTOPBIC AODKHBI 3KCITOPTUPO-
BaTbCS U3 CPEAbl 0a3bl JAHHBIX: 3K3eMIUIIPbl KOHKPETHOTrO THUITA AAHHBIX, YUCJIO TUITOB JAHHBIX WY JAaHHBIC
BMECTE C COOTBETCTBVIOUIUMU OIMTpeAcICHUSIMHU cxeM. Paiiin noKeH ObITh MOMMEHOBAHHBIM. J1OTKeH OBbITh
BBIOpaH TUTI popMaTa paifira, COOTBETCTBYIOILMU OIpeAcICHHBIM JaHHBIM.

HMcnonb3oBaHue yCayru UMItopTa TpeoyeT UMeHHU (paiiiia, B KOTOPBIM JaHHbIE OBLITU 3KCITOPTUPOBAHHI.

COoCTaBISIOIIMMHU apXUTCKTYPHOU MOJICIU 3KCITOPTA-UMITOPTA SIBISIOTCS ITOJB30BaTe b, ITPOIIECCOP
MOJIb30BATEISI, KOHTpOJUIep 0a3bl AAaHHBIX, ITPOLICCCOP 3KCITOPpTa-UMITOPTA, cXeMa 0a3bl JaHHBIX, (pall
sKcropra-uMItopra. CBs3b COCTABISIIOUIUX apXUTCKTYPHOU MOJECIN 3KCITOpTa-UMITOpTa IpeAcTaBIcHa Ha
pUCYHKE 13.

Cxema

KOHTponnep
ba3sbl
AAHHbIX

[1poueccop

ba3a gaHHbIX
nonb3oBaTens

Nonb3oBartens

[ Ipoueccop dann
aKcnopTa- aKcnopTa-
nMnopTa UMnopTa

PucyHok 13 — Moaesnb 3KcrmopTa-uMIiopra

APXUTEKTYpHAsg MOJE]Ib 3KCITOPTA U UMITOPTA OCHOBBIBACTCS HA JACKOMITO3UILIMU, KOTOPAs pas3aeisicT
KOHTPOJIJICPBI 0a3bl JAHHBIX, O0CCITCUUBAIOIINC VCIIYTH TS JIFOOBIX TUTIOB CPEAbl 0a3bl JAHHBIX U3 ITPOLICC-
copa 3KCIIoOpTa-UMITOPTa, KOTOPLIM 00ecIieduBacT TpeOyemble yeiayru. VICImoib30BaHUEe yCIYVr 3KCIIOpTa U
MMITOPTA MOXCT OBITh IMApaVIC/IbHBIM C APYTUMH YCIyraMy KOHTPOJIJICpa paciipeiaeIcHHOM 0a3bl JaHHbIX.

6.7 Moaeab ynpasiaeHust JO0CTYIIOM

Mozenps vyIipaBiIcHUS HOCTYIIOM — BTO CIICLUUATU3UPOBAHHAS 0011asgd MOIe]b. E¢ HasHauCHUC —
[oKas3arThb YCIYIrd KOHTpOJIepa 0a3bl AJ1s VIIPaBJICHUS AOCTYITOM K JaHHBIM B Cpele 0a3bl JAHHBIX U VCIIYTU
NJIST ofpeAesIeHUs JaHHbIX VITPABICHUS JOCTYIIOM, HCOOXOAUMBIX TS 3TOTO VIIPABJICHUS JOCTYITOM.

YnpasiaecHUe JOCTYIIOM TPeOyeT, YTOOBI KAXABIM 3aIIpoCc Ha VCIYyTy KOHTposiepa 0a3bl JaHHBIX ObII
CBS3aH SIBHO MJIU HESIBHO C AyTEHTUYHBIM UACHTUMUKATOPOM. DTOT UACHTUPUKATOP MOXKET ObITb HESIBHO
CBSI3aH € 3aIlIpOCOM YCJIVIH C [TOMOILBIO ACKIapUpPOBaH U ITPHU 3aITYCKE UJIW MOJU(PUKALIMK B TCUCHUE ccaHca
VITPABJICHUS JAHHBIMU 18 KMeHTA. Pa3pelcHre Ha KOHKPETHBIN 3aI1pocC Ha YCIIYTY 3aBUCUT OT TOr0O, UMCEJT
W CBSI3aHHBIM ¢ HUM MACHTU@UKATOP 3apaHee OOBIBICHHbBIC ITPUBUIICTUU AJISI ITPOLECCCOB U BbI3BAHHBIX
NAHHBIX.

Eciu cooTBeTCTBYIOILIME MPUBUIICTUM AJIS 3aIIpoca HA VCIYIY HE CYLUCCTBYIOT, TO OTBET HA 3aIpoc
VKa3bIBACT HAPVILUCHUC VYIIPABJICHUS JOCTYIIOM, M 3TO HAPYIUCHUC MOXKET OBITH 3aIlTMCAaHO AJISI OOLUCTO
VIIPABJICHUS JOCTYITOM.

UToOBI moaaepKUBaTh VIIpaBICHUC JOCTVIIOM, VCIIYTH JIIOOOTO TUITA KOHTpoOJIepa 0a3bl JaHHBLIX B
O01LCH MOAETN AOKHBI ObITH COOTBETCTBECHHO MOAMPULMPOBAHBI C VUYECTOM HCOOXOAUMOCTHU TPECOYCMBIX
MpuBUIIervuil. g 00MbILIWHCTBRA YCIIVE HEe TPEOVIOTCS U3MCHEHUS B (popMe 3arpoca Ha yCIIyry, HO BO3MOX-
HBIC OTBETHI AOKHBI pa3peiliaTh OTKa3 U3-3a OTCYTCTBUS ITPUBUJICTUHN.

JIOTIOJTHUTETBHBIC YCIVTU TPEeOYIOTCSA UId ONMPEACTICHUS ICUCTBUTEIBHBIX UACHTU(PUKATOPOB AJI
cpeabl 0a3bl JAHHBIX U MMPUBUIICTHUM, CBSI3aHHBIX C 3TUMU UACHTUMUKATOPAMU.
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COCTaBJIFIOLLIMMHU ApXUTCKTYPHOU MOAEJIN VIIPABIeHUS JOCTYIIOM B pacIIpeIcJeHHOU cpeae SIBJISIIOTCS
AIMUHUCTPATOP VIIPABICHUS AOCTYIIOM, OIPEACIIUTEb VIIPABICHUS JOCTYIIOM, ITOJIB30BATCIb, ITPOLIECCOP
[MOJIL30BATE/IS, IIPOLICCCOP VIIPABICHUS JAOCTYIIOM, KOHTPOJUIED paclipelc/icHHOM 0a3bl JAHHBIX, cXema
NAHHBIX YIIPaBJICHUS JOCTYIIOM, JAaHHbIC VITPABJICHUS JOCTYIIOM, paclipe/eicHHas cxeMa, paciipeacsieHHas
0a3a JaHHBIX. CBSI3b MEX/Y COCTABJISIOIIUMMU IIpeACTABIcHA HA pUCYHKE [4.

CxemMa gaHHbIX

ynpaBJieHUA
AOCTYINOM
AIMUHUCTpaTOP Onpegenurtens E;?::Tpm;ﬁiz_ HaHHble
ynpasneHus ynpaBneHus P Hozeéqaabl ynpasneHus
OOCTYMNOM AOCTYINOM naHHBIX AOCTYNOM
PacnpepeneH-
Has cxema
KoHTponnep
[1poueccop PacnpeneneH-
1 NeH-
[lonb3oBarernb nonnp;"éigioeﬁﬂ yrnpaBneHus paﬁozeéuai: Haqa 6a3a
AOCTYIMNOM OaHHbIX

NaHHbIX

PucyHok 14 — YmnpasieHue JOCTYIIOM B paclipelcJeHHON cpele

APXUTEKTYPHAasI MOJIeJIb VITPaBICHUS JOCTYITOM OCHOBBIBACTCS Ha JCKOMITO3UIIMU, KOTOPasl pa3acsicT
KOHTPOJIJICPBI 0a3bl JAaHHBIX, MMPEAOCTABISIOIINE YCIVTU AJIS Cpeabl 0a3bl JaHHBIX O3 VIIpaBICHUS JOCTV-
[TOM, W TMPOLIECCOPDI, CBSI3aHHbBIC C YITPABICHUEM JOCTVITOM.

AIMUHUCTPATOP VIIPABICHUS JOCTYIIOM — 3TO TIIOJIb30BaTEC/Ib, KacaloIUMUCS 3aJa4y olpeacieH s
NAHHBIX YITPaBICHUS AOCTYIIOM. OIIpeJcIUTEe b VITPABICHUST JOCTYIIOM — 3TO IIPOLIECCOP MMOJIb30BATEIS,
KOTOPBIU 00ecrieyuBacT YCIYIM aMUHUCTpATOpaM VIIPABICHUS JOCTYITOM.

[Iporieccop ypaBiacHUS JOCTYIIOM ITPUHUMAET JIXO00H 3arpoc OT UASHTU(MULIMPOBAHHOIO ITOJIB30BATEIIS
Ha VCIVIY. DTO WM 3allpoc OT IIpolLeccopa ITOJIb30BaTe/IsT Ha OOLVIO VCIVIY, WM 3aIllpoC OT OIIPCACTIUTENS
VIIpaBJICHUS JOCTYIIOM Ha VYCIVIY, CBSI3AHHYIO C OIIpcAeeHUEeM AaHHbIX VIIpaBJIcHUS JocTyiioM. Ilponeccop
yIIpaBJIeHUS JOCTYIIOM CHauyajla UCITOIb3YeT JJaHHbIe VIIPaBICHUS AOCTYIIOM IS ONpeAe/IcHUs, paspellicH Ju
3arpoc. Toraa 3anpoc Wiv OTKIIOHSIETCSI, €CJIN ITOJIB30BaTe/Ib HE UMEET COOTBETCTBYIOILIMX TPUBUIICTUN, WU
MIPOLIECCOP VIIPABJICHUST JOCTYIIOM BBI3BIBACT YCIIYTM KOHTpoJuIepa 0as3bl JaHHbIX, YTOOLI BBHIITOTHUTDL 3aI1poc.
DTO MOXKET 3aKaHYMBaTbHCS JOCTYITOM K 0a3e JaHHbIX WU JAHHBIM VIIPABICHUS JOCTYITOM.

7 CranpapTusanms ynpapjieHUs1 JaHHbIMH

7.1 Lleny crangaprusanyy ynpasjieHUs JAHHbIMU

OCHOBHBIMU LCISIMU CTAHAAPTU3ALUU VIIPABICHWS JAHHBIMU SIBIISIOTCH:
a) cTaHaapTU3alus MOAACPXKKHU 151 BCEX paclpeae/ieHHbIX CLICHAPUEB;
0) obecricyeHUe HE3aBUCUMOCTU pasMElLUCHUS;

B) CTaHJapTv3alus yIIpaBJICHUS TpaH3aKUMIMU 0a3 JaHHBIX,

r) cTaHaapTHU3allug 3KCIIopTa U UMITopTa 0a3 JaHHbIX;

A1) VMCHBIUCHUC CJIOKHOCTU OOpadOTKU JAHHBIX;

¢) ITOBBILLICHHE OOLECH IMPOU3BOIUTCIILHOCTU B PACIIPEACIICHHBIX CLICHAPUSIX;,
K) obecricyeHHe HE3aBUCUMOCTHU JAHHBIX;

M) obecricyeHUe MOOUJIBHOCTU ITPUITOXKCHU;

K) cTaHaapTyU3alids MCITOJb30BAHUS CPCACTB MOACTUPOBAHUS JTAHHBIX.
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CraHaapTsl MO MMOAJIEPXKKE paclipelcsieHHbIX 0a3 JaHHBIX J0/IKHBI OCHOBBIBATHCS HAa UMHTEep@eicax
VCIIVT, 00eCIICUUBACMBIX B KAXI0M Cpeae VIIPaBICHUS JaHHBIMMU.

[Ipouieccopsl, cBI3aHHbIC C MHTEpPEUCaMU, JOJIXKHbBI OTBCUATH U pearupoBaTbh Ha KOHKPETHBIHN 3aI1pOC
Ha VCIIYTY CTaHAAPTHBIM CITOCOOOM.

B craHzapTtuzanuu nmoaacpXkKy pacripeieleHHbIX 0a3 JaHHBIX HEOOXOJIUMO VUUTBHIBATL CIICAVIOLICE:

- CHUCTCMA VIIpABJICHUSI HAHHBIMU B OJHOM JIOMCHE VITPABJICHUS MOXKET UMETb JOCTVIT K JAaHHBIM,
VIIPABISICMbIM JIPpYIOM CUCTEMOU VIIPAaBJICHUS HAHHBIMM B JAPYIrOM JIOMCHC VIIPaBJICHHUSI, IIPU VCIOBUU
MOSIBJICHUS TPCOOBAHUU B JJOMCHE VIIPABJIICHUS CEPBECPOM;

- YCJIYTU VIIpaBJICHUS JaHHBIMU U UHTEP@ENChbl, B KOTOPBLIX 3THU VCIYTU JOCTYITHBI, JOJKHbBI OBbITH
CIIPOCKTUPOBAHBI TAK, UTO ITOJb30BATCIIIO HE TPEOYETCS 3HATDh, ¢ XPAaHSITCS JAaHHBIC,

- VJIAJTCHHBIN JOCTYIT HE IOJIKEH TPeOOBaTh MPUHLUMITMAIBLHO HOBOTO IMTOJAX04A K YyCiayramM, KOTOPbIC
O0CCIICUMBAIOT VITPABJICHUC JAHHBIMU;

- TpebOBaHMUY Kak ISl VAAJICHHOIO, TaK U JIOKAJIBHOTO AOCTYIIA K JAaHHBIM JIOJDKHBI [TPUMCHSTHCS
OIMHAKOBO KO BCEM I1apaM YPOBHCH.

OOccricyeHUE MEXKCCTECBOIO OOMCHA HCOIHOPOAHOM paclipcacJicHHOM 0a3bl JaHHbIX TpcOyeT,
4TOOBI ObLT BBIOPAH U CTAHAAPTHU30BAH COOTBCTCTBYIOIUMN MEXAHU3M AJIS VIIPABJIICHUS TPAaH3aKIUIMU
0a3bl JAHHBbIX.

Ecnu 1aHHbIe JOKHBI OBITH [TOHUMAaeMbIMU B 00OJICE YCM OAHOM CUCTEME VITPABJICHUS JAHHBIMU, TO
HecOoOXoauMa cTaHAapTHas (popMa MPEACTABICHUS JAHHBIX 118 Iepeladd JAaHHBIX.

Heobxonuma rtakke craHaapTHas opMa IpeACTaBICHUS apXUBHBIX 043 JaHHBIX.

[Ipu paspaborke ctaHaapTHBLIX POPM IIPEACTABICHUS JAAHHBIX A Mepejadyd JaHHbIX HEO0OXOJIUMO
VUUTBIBATDH CJICAYIOLLCE:

- CPEACTBA 3KCITOPTA-UMITOPTA, BMCCTC CO CPCACTBAMM Pa3rpy3KM U 3arpy3kd 0asbl JaHHBIX, ITOJ-
HOCTBI) HC3aBUCHUMBI OT Olepalil Imoucka 1 OOHOBIICHUS,

- (bopMy MPEACTABJIICHUS AAHHBLIX VPOBHS CXEMbl, CBSI3aHHOM C AJAHHBIMU OOJIee HU3KOIO YPOBHSI,
MOXKHO pacCcMaTpuUBaTh KakK IMOTCHILMAIBHYIO 4acTh (pailjia sKCIopra-uMIiopra;

- TIpU OIIPECACIICHUU IMMOPpLMU 0a3bl JAaHHBIX, AJISI KOTOPOHU XeJareseH (pala SKCImopra-uMIiopra,
HCITOJIB3VIOTCS OIlepalii BIOOPKH, CBSI3aHHBIC CO CTAHAAPTHBIMU SI3bIKaMM 043 JJaHHBIX.

J1151 BCeX YPOBHEH JaHHBIX, AJIS1I KOTOPBIX MOTYT CO31aBaTbhbCsl (DAMIbl 3KCITOPTA-UMITOPTA, MOXET ObITH
MCITOJIb30BAH OJMHAKOBBIN IMOAXO0A K OIPCACICHUIO CTAHAAPTHON (POPMBI ITPCACTABICHUS JaHHDbIX.

Hes3aBUCUMOCTE JAHHBIX HCOOXOAMMO MCITIONB30BATH AJIS TOTO, YTOOBI YMCHBIIUWTL 3aTpaThbl HA MO-
ANQPUKALNAIO U MOACPHU3ALUIO CUCTEMBI.

YmpasincHue JaHHBIMU MOXET ObITH IMOAJCPXKAHO C IMOMOIIBLIO CTAHIAPTU3ALUU CPCACTBA MOAC-
JUPOBAHUS JTAHHBIX ITPU €0 UCITOJIb30BAHMU AJISI OOMEHA MEXKAY Pas3sIUUYHbIMU cpedaMy YITpaBICHUS
AAaHHBIMU.

Bpioupast criocod MoAeIUPOBAHUS JaHHBIX B KAYECTBEC CTAHAAPTHOIO, CJICAYCT VUUTBIBATDL, UTO:

- T10JIb30BATC/Ib YCIAYr, OOECIICYCHHBIX IIPOLCCCOPOM IT0JIL30BATE/ISI, HE IOJIKCH 0043aTC/bHO
3HATh, KAKOC CPCACTBO MOACIUPOBAHUS NJAHHBIX MCIIONB3VETCI KAaK OOMCHHOC CPCACTBO MOJICIUPOBA-
HUS TAaHHBIX;

- OOMEHHOC CPCICTBO MOACTIUPOBAH U JaHHBIX ITOAJCPXKMUBACTCS B pa3/IMUHbIX JOMCHAaX VIIPABJICHUSI,
CCJIM MEXJIY HUMHU BO3MOXECH OOMCH JaHHBIMH.

7.2 CpencrBa JOCTHXEHHS LeJell CTAHIAPTH3ALMY YIPABJICHUS JAaHHBIMH

[IpeacrapneHHbie B 7.1 Ledau craHAapTHU3alUU VIIPABICHUS JAHHBIMYU MOTYT ObITHb JOCTHUIHYTBHI C
[MOMOILLBIO CIICAYVIOLINX CPCACTB:

a) 0O0llce CPCACTBO MOACIUPOBAHUS AAHHBIX U1 KAXI0M Iapbl YPOBHEH;

0) 001K MexXaHU3M OOMEHAa AJISl BCEX I1ap VPOBHEH;

B) HCIIOJIB30BAHUC OJHUX U TECX K IIPOLICCCOPOB LIS BCEX I1ap YPOBHCH;

') CTAHAAPTU30BAHHBIN IMOAXOI K VITPABICHUIO JOCTYIIOM;

1) CTaHJapTHU30BaHHOC IIPCACTABJICHUC AAHHbIX, HCOOXOAMMBIX I8 COACUCTBHUS B3aMMOACHCT-
BUIO;

¢) roaaepxxka dgparMeHTAlIUU JaHHbIX;

K) pasaeeHUE JJOrMYeCKUuX U PU3UYCCKUX CTPYKTYP.

M) JOCTVYIT K CXEME BO BpPcMS BBLITIOJIHCHUS].

CucreMma vIIpapiieHUs JaHHbIMUY J0JI2KHA UCITOIb30BATh TO XK€ CTAHIAPTHOE CPEICTBO MOACTIUPOBAHUS
JAHHBIX I BCEX Iap YPOBHCH M O0ECIICYMBATBH TC KE IIPOLICCCHl MAaHUITYIUPOBAHMS JaHHBIMU Hall
AAHHBIMM YPOBHS CXEMbI, KakK Hajd 0a30M JAHHBIX, VIIPABJISICMOUN CXEMOM.
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TpeboBaHMue HEIIPOTUBOPEUYUBOCTHU JJOJDKHO ITPEJOTBpAIlaTh MOAMPUKALIMIO JAHHBIX VPOBHS CXEMBbI
0e3 aJeKBaTHOTO 3HAYCHMS U1 JAaHHBIX, COAepXKallMXCs B 0a3e JaHHbIX, VIIPABISICMbIX CXCMOI.

Takue TpeOOBaHUS MOTYT a/IpeCcOBATHCS C [TOMOILBIO VITAKOBKH YCIYT MAHUITYIMPOBAHUS CXEMOMU, €CITU
TakKe 3P@PEeKTUBHO OYAET OCYIICCTRISITBCS COOTBETCTBVIOIIAS MOJU(PUKALIUS CYIIECTBYIOIINX SK3eMILTSIPOB
0a3bl JAaHHBIX. YCIYIM MOI'VT BKJIIOYATh CICHU(pPUKAILIUIO IIpeodpa3oBaHUMl B JAaHHBIC, YTOOBI JOCTUYL
HCITPOTUBOPCUMUBOCTU ¢ OOHOBICHHBIMU AJAHHBIMU CXEMBbI.

Takue ycinyru Moau@UKalMy CXeMbl B ITPUHIMIIC JODKHBI OBITH paBHO IIPUMEHUMBI K JIIOO0OU Imape
VPOBHCH B 00J1aCTU ACHUCTBUS CTaHJAapTU3allMY VITPaBJICHWUS JAaHHBIMU.

CpeacTtBa MAHUTIYJIMPOBAHUS CXEMOU CTAaHIAPTU3UPVIOTCS CO CChIIKOM Ha UX BIMSHUC Ha cTaHaap-
TU30BAHHOC ITPCACTABICHUC AJAHHBIX YPOBHS CXEMHBI.

HeobxoauMo MMeTh BO3MOXKHOCTL MOJAUMPUIIMPOBATH JaHHbIe cXeMbl. OripeaercHue CpeJCTB MaH -
MyJIUPOBAHUS CXeMOU HOJIKHO KacaTbCsl HE TOJIBKO BIMSHUS Ha CTaHAAPTHOC IIpeACTaBJICHUE JAaHHBIX
cxeMbl. HeoOX0auMMoO TaksKe MpUHUMAaTh BO BHUMAaHUE BIIUSIHUE Ha CBSI3AHHbBIC C HEW JaHHbIC, CYILCCTBYIO-
e B 0a3e JaHHBIX, B KOTOPOM XpaHUTCS CXeMa.

HeobxonuMo TOUHOC IMIPEACTABICHUC CXEMbl B (POpPME, COOTBECTCTBVIOLICHU CTAHIAPTHOMY CPEACTBY
MOJIeJTUPOBAHUS J1aHHBIX.

[Iponeccop noab3oBaresd JOJXKEH UMETh BO3MOXKHOCTD 3HaTh O 0oJIee 4YeM OJJHOH Iape ypoBHelH, a
TAKoKe ITPeACTAaBISATh YCIVIUM TAaKUM 00pa3oM, UYTO IMOJIb30BaTeIb YCIIVI OyJIeT paccMaTpuBaTh BCE JaHHBIC
KaK CBSI3aHHbIC C OJHOU IMapoy ypoOBHECH.

Llesb cTaHAApTU30BAHHOTO IMOAX0AA K VITPABJICHUIO JOCTYIIOM COCTOUT B MPEACTABICHUN BO3MOX -
HOCTU B3aMMOACHUCTBUS HECOJIHOPOIHBIX paACIIpEeACJICHHBIX 0a3 AAaHHBIX U OTICJIbHO pa3padOTAHHbIX
CUCTEM.

Jlng yripaBiieHUS pacIpeae/iecHHOM 0a301 JaHHbBIX HeoOXoauma 0asa JaHHBIX ¢ MHPopMalUeH pa3s-
MelIeHHUS (pparMeHTOB JaHHbIX, KOTOPAas MOXET ObITh caMa paclipeac/ICHHOMN.

B cnyyae neHTpaJIu30BaHHOU CUCTEMBbI VITPABICHUSI JAHHBIMW WH(POPMAIIUS pa3MEIICHUSI OTHOCUTCS
K MOAPOOHOCTSIM KOHKPETHOU ITpOrpaMMHOU Cpeibl.

Mudopmanusa pasMelieHUMS HAaHHBIX JOJKHA OBITH [TIOOAJTIBHO JOCTYITHOM B CETU. DTO TpeOyeT
cTaHJapTU3alliy UCITOJIb3yeMoro popMara AJIs IpeJacTaBlIeHUs TaKOo MHQOpMalMK pa3MellleH 1.

Ecny JOKHBI TOAACPKUBATHCSI HCOAHOPOIHbIC pacIIpeacIeHHbIC 0a3bl JAHHBIX U UX CITOCOOHOCTD

(bparMecHTaM.

CraHaapTHOE CPeICTBO MOACTIUPOBAHNS JAHHBIX JOJIKHO 00ECIICUUBATDL CPEACTBA CTPYKTYPUPOBAHUSI
TAaKOM MHMOPMALIMK. DTU CPEeCTBA CJICAYCT UCITOJIb30BATh IS 00CCIICUCHUS U JIOKAJIBHOI0, U YAAJICHHOTO
AOCTYITOB K TAKOM MHMOpMAaLIMH.

[Ipouieccop pacmpenesieHUS A0JKEH UMCTh BO3MOXKHOCTD HAITPABIISIThL TOPU3OHTAIBHYIO U BEPTUKAIb-
HYIO (pparMeHTAlMIO B pacIipe/ieieHHbIX 0a3ax JaHHbIX.

CucreMa yIpapiIeHUd JaHHBIMHU JJOJI2KHA UCITOJIb30BATh TAKVIO MH(MOPMALIMIO pa3MelLCHUS IS TOTO,
4TOObI OOCCITCUUTH HEKOTOPYIO CTCITCHb HE3ABUCUMOCTH JJIS TIPUKJIIAAHBIX ITPOLICCCOB. Pe3yabTarhsl 3anpoca
Ha UHOOpMALIMIO, KOTOpas TpeoveT JaHHbIC U3 MHOTMX VCTAHOBOK, JHOJIKHbBI OOBEAMHATHCS 118 ITPeACTAB-
JICHUS JAHHBIX K TPCOYEeMOMY TTPUITOKECHHUIO.

7.3 ACHEeKTbl CTAHAAPTU3AUMU YIIPABJICHHUS TAHHbIMU

CraHpapTuzalus yIpapjIcHUS JAHHBIMU, KOTOPBIC SBJISIIOTCS OOIUMMU KO MHOI'MM MHQPOPMALMOH-
HbIM CHUCTCMAaM, JIOJKHA CO3JaBaTh yAOOCTBA KakK AJIS JIIOACHU, UCITONb3VIOUIUX 3TU CUCTCMBI, TAK U JJI4
MMPOrpaMMHBIX CPEIACTB, KOTOPbIMU 3TU CUCTEMbl 00CCIICUMUBAOTCSI.

CraHaapTsl VIIpaBJICHUS JaHHBIMU MOTYT OBITH pa3lc/icHbl HA YCTLIPE T'PYIIILI.

[TepBag rpyrma ornpenesseT BU/L YCIYT, KOTOPbIC 00eCTIeYMBaIOTCS B UHTepdelce. Ha ctanaapTel 3TOM
IPYIIILI CCHIIAKOTCS KAK Ha cTaHAaapTbhl UHTepdeica. Takue craHaapThl He JOJKHBI HAKIAAbIBATH JTUILHUC
OrpaHUYCHUS HaA TO, KaK KOHCTPYUPOBATH 3JICMCHT 00Pa0O0OTKM, 00CCIICYMBAIOILMNA YCIIYTH.

Bropas rpyrra crtaHZapTOB VIIPABICHUS JAHHBIMU HUCITOIL3YCT IIpaBUIa W COIVIALLICHUS CPCACTBA
MOJICJIMPOBAHUS JAHHBIX, YTOOBI IPEACTABUTH AAaHHbIC 11 KOHKpeTHOM Lenyd. Ha takue craHzaprtsl
CCBIJIAIOTCS KakK Ha CTAaHAAPTHI coaepXKaHug JaHHbIX. CTaHaapThl CoAepKaHWs JAHHBIX OITPEACIISIIOT COALP-
JKAHKC 4aCcTU CXEMbl 11 JaHHOW Iapbl VPOBHEH.

Tperbs rpyrma cTaHAAPTOB VIIPABICHUS AAaHHBIMU — 3TO CTaHIapTbl oOMeHa. CraHaapThl 3TOH
IPYIIbl UCITOJB3YIOTCS B PACIIPCACICHHBIX CUCTECMAaX W JUIS CBI3U MEXAY UHPOPMAIIMOHHBIMUA CUCTCMAMHU
B PA3JIMYHBIX AOMEHAX VIIPABJICHMSI, YTOOLI IepeaaBarh JaHHbIC U3 OJHOM Cpelbl VIIPABICHUS JaHHBIMU B
Apyryro. CtaHaapTbl OOMEHa OIIPCACISIOT (PU3NUCCKOE MPCACTAaBICHNC JaHHbIX.
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YeTseprad rpynimna — 370 PYHKUMOHAIBHBIC CTAHAAPTHI, KOTOPBIC SBJISIOTCS HAOOPOM JAPYIUX CTAH-
aapToB. (PyHKHNMOHATbHBIC CTAaHAAPTBHI MOTVT ITPUHUMAaTh MHOTO (POPM, B 3aBUCUMOCTHU OT KaTeropui
OTEJIbHBIX CTAHAAPTOB U OT 3aBUCUMOCTCH KaXKJIOTO OT CPCJACTB MOJACITIUPOBAHUS JaHHBIX.

[ToHsTHE CpeacTBAa MOACTUPOBAHUS JAHHBIX SBISETCS (DyHAAMCHTATIbHBIM B KOHUCITIIUM CTAaHAapTOB
yIIpaBiIcHUS JaHHBIMU. OHO MOXET caMO OBITh OOBEKTOM CTaHAAPTU3AUNY WU MOXKET OBITh UCITOJTB30BAHO
SIBHO KaK CPEJCTBO OITpe/AeJIcHUS B OITMCAHUU JAPYTroro ctaHaapra. KpomMe Toro, rnpapuia CTPYKTYPUPOBaAHUsI
AAHHBIX W ITPABUJIA MAHUTTYIUPOBAHNUSI JAHHBIMU CPEACTBAMY MOACTUPOBAHUS JAHHBIX MOI'YT ObITh HESB-
HBIMU B JIDYTOM CTaHJIapTe.
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