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npuMeHeHue 3HaHUi ApYroi AHCUMIIMHEL, 3aTeM MOJYYEHHbIE 3HAHUA NEPEBOIATCH HA HCXO/HLIM A3bIK 00pa3os.
Takum 00pazoM, MaTeMaTHKa ABNACTCH YHHBEPCANbHLIM, MEXIMCIUNIMHAPHLIM A3LIKOM, KOTOPbIH MO3BOASCT
«TPAHCIMPOBATLY 3HAHNA M3 OJHOMH NPeAMeTHOH 061acTH B APYTYIO.
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UHTEIPALIMS METAJIAHHBIX B HHOOPMALIMOHHBLIX CHCTEMAX
Hlubanos C. B.
Menzencrunt 2ocydapemeennsii yHUGepCumem

Jliobas nndopmaunonnan cucrema (HC) apasercs nporpavMMHbIM NPOAYKTOM, 00eCNeYMBAIOLIAM HHPOPMalN-
OHHYIO MOIEPIKKY HAYUHBIX MCCNIENOBAHMI, NPOUIBOJACTBEHHLIX ONepaluii, OU3Heca M IpYrux BHIOB HejoBedc-
ckoit pestenbiocT. B OONbLUIMHCTBE CAYYAes JUIA CO3JaHus MHPOPMAIIMOHHON CHCTEMBbI HEBO3MOKHO 000ATHCH
6e3 ucnonslzosanus 6a3 nannuix (BJ1) v ciictem ynparnenus Gazamu nannnx (CVB/JI).

MerananHbie 1w cemanTHka npeamernoi obaacrn MC. B moGoit undopmalinoHHoil cucTeMe B pasiinyHbIX
opmMax coXpaHseTca ceMaHTHKa, XapakTepusyloulas npeaMernyio obaacts (ITpO) u ocobennocTn GyHKUHUOHNPO-
sanna MC. Cemantuka moxer otpakarbes B HC #BHO B BUIe MeTaIaHHBIX, WM NPUCYTCTBOBATH B BUAE A/IrOPHT-
MOB, KOMMENTAPHER W CTPYKTYP JdanHbiX. Hanpumep, pasinnusbic acnekrs ceMantrku B UC moryT otobpakathesn
GR

® CJIOBApbL AaHHLIX, B KOTOPOM NPUCYTCTBYIOT METAJAHHLIC, Yalle HeoOXoauMble /s yHKuUHoHupoBating BJ1,
peKe 1A NPHHATHA pewienus 00 uenons3osannu HHGopmaumn 8 UC;

s wnaccupuraropel ¥ cnpasouHukii MC, a Takske airopurMbl M OrpaHHyeHis, HanaracMeie Ha JlaHHbIE, KOTO-
PbIE TAKAKE XPAHATCS B BUAE NAHHBIX;

® MaKpOA3bIKOBbLIE ONHCaHHA U yHuduunposannbie rpaduueckue npeacrasienns b/l ¢ nomowbo pasnuuHoro
pona Case-cpeacTs;

*  NPIJIOKCHHA, COAEPHUMOE CHCTEMBI MOMOLLH, HHCTPYKLUHH M0 paboTe ¢ npuioKeHnem;

& JIOKYMEHTaLs, BbINOJIHEHHAS € YYeTOM WMEIOLIHXCH HOPMATHBHBIX JAOKYMEHTOB: FOCYIapCTBCHHBIX CTaH-
ApTOB, BEIOMCTBEHHBIX H KOPNOPATHBHLIX HOPMATHBHLIX ACKYMEHTOB U T.J.

Takum o6pasom, ceManTuka B MHOOPMALHMOHHON CHCTEME paccpefioToMeHa B PA3NHYHBIX €€ KOMIIOHEHTax.
JlocraTouno SoMbILOH NJIACT CCMaHTHKK NPEACTABRJICH B BHAC MeTagaHHbix B 6ase nanubix MC. Cospemennbie Gasbl
AAHHBIX M CUCTeMbl ynpaslienns 0a3amy laHBbIX, KAK PEIALBOHHbIE, TAK M 00LEKTHBIE, OCHOBLIBAIOTCA HA J0CTa-
TOYHO PAIBMTOM TeoperHyeckoM (yraaMeHTe, npeictapasior codoi JOCTATOYHO CilOMKHbIE cucTeMbl. TToatoMy
didopmaLms, KOTOPYIO CAELYEeT XPAHHTL B METaJaHHbIX, BeCbMa pazHoo0pazta. 1o MOXKET ObiThb, NpeicTasneHHoe
B TOM WiM MHOM BHAE, OfMcaHHe npeameTHoH obnactu. JIna pensuHOHHBIX CHCTEM YNpPABICHWA JaHHBLIMU
(PCYB/1) >10 1Mena Tabnuil, HMeHa aTpulyTOB M HX THNbL, CBAZH MEKAY TabAHLAMM, 10MYCTUMbBIC B PEsUHOHHOI
MoJeau aanHbiX, [ 00beKTHLIX cHCTeM ynpasaeHus Gasamu sannbix (OCYEBJL) 970 HMEHa K1accos, HMEHA aTpH-
GyTOB K/2CCOB H MX THIIbI, OIIHCAHHE CBA3ECH MEXIY KIlaccaMmi, BKIIIOUAs HacNeA0BaHuE,

B 0a3ze naHHLIX Takke MOryT ObiTh NPEACTABCHbI METAAHHBIE, HE OTHOCALLHECA K OIHCAHHIO NPEAMETHOR 00-
JlacTh M He 3asucesiue ot koukperHot CYBJT. 2o, HanpuMmep, onucanie napaMeTpoB THITOB AaHHBIX, CBEACHUA 00
MHIEKCAX H T.JL.

M, HakoHEL, MOKHO BLIJC/MTE METAAHKLIE, HAIHYHNE KOTOPBIX onpesensertcs koukperHoi CYBJL, Ha ochore
KOTOPOit peain3yerTcs NpHKIaaHas CHCTEMA.

Cnorapb AaHHLIX, KNacCHPUKATOPE! W CrpaBotiHky, xpaHuMble B Gaze sadnsix HC, Bce oM gBnsioTCs MeTa-
naHubiMH. Meranannble, xpanauuecs B 0aze nannbix UC, ncnonssyrotes CYB/] e peulenns CHCTEMHBIX 3a1a4 M
NPIUIOKEHHAMH HHPOPMALMOHHONA CHCTEMbI JUIA PELICHMS 3alay HOCTYNA K AAHHLIM W HpUKAaaHo# obpaboTku
unpopmMaunn. K MerazannbiM oOpawaiotes pazpalorynky, aiMHHUCTPATOPBl M KoHeuHbie noas3osatenu MC R
1IpoLecce Peliens Tex WK HHbIX 3a1au.

Unrerpanus meranarubix cemantukn MC. Tpejcrasisiercs HeoOXoHMbIM, 4T00b! BCE Y1eMEHTL CCMaHTH-
YECKOTO OMMCaHHA ObLTH yBA3aHbl ist 0BecieUeHH HOPMANLHOIO (QYHKIIMOHHPOBAHUA CHCTEMbL. DTO BAXKHO XakK
1pu pazpaborTke MHOOPMALIMOHHBIX CHCTEM «C HY/NA», TaK H B 3ajia4yax MHTerpauny HHOOPMAUMOHHBIX CHCTEM,
HCXOJIHO MOCTPOEHHBIX HA Pa3NMYHLIX KOHUENTYANbHBIX NO3HLUMAX, HO MMEIOUIHX [EPECEKAIOLLYIOCs HYHKIHO-
HAILHOCTD M, BO3MOXKHO, B3aUMOCBA3aHHbIE JlaHHbIC.

Kakue npedmyuiecTsa MOXKET AaTh pa3paboTyHkaM M KoHeuHbiM nosib3osateinsm MC Takoro poaa murerpaums,
noyeMy OHa TaK aKTyasibHa, 3a4€M OHa HyXKHa, B KOHUE KoHUOB? [laBaiite BCMOMHMM, a KaKHE NPEUMYILLECTBa 1ano
pa3paboTunKaM H KOHEYHBIM 110/1b30BATENAM BbIIENEHHE B OTAENbHYIO HHPOPMALMOHHYIO W HPOrPAMMHYIO ei1i-
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HUUY ciiosaps-crpaBounuka AaHHbIX B CYB/1? U nposesem aHanoruu. 310, npexjie BCEro, eAWHLINR MOIX0/] K Op-
raHn3aluM, XPaHeHHIO, YIIPaBIeHHUIO W HCNOb30BaHHIO MeTaganHbiX 0 ceManTuke [TpO u MUC, nonHocTbio CXOKHHA
C MOAXOI0M K OPraHW3alliH, XPaHeHHio, YIIPABICHHIO H HCIIONL30BAHHIO JlaHHbIX, XpaHuMbiX B Bl Takum obpa-
30M, pa3paboTHHKH, CHCTEMHBIE W NPUKJIANHBIC NPHIOKEHNA, KOHeUHbIe nonb3osareny Oyayr obpawarsca ¢ «ce-
MaHTHYECKUM MeTafiaHHbiMy» euHbiM o0pasoM. Kak cienctsue, oTnager HEOOXOAHMOCTL B MOCTOAHHOI CHHXPO-
HH3ALMHU PA3HOPOAHLIX NPEJCTABICHUI CEMAHTHKK B pa3inuHblX diementax UC. Tak nokymenTainus yacto ay6nu-
pyeT ceMaHTHKY yxe cojepxaulytocs B komnoHentax MC: kone npuioxkenus, ctpykType 6a3bl JaHHLIX, THIIOBBIX
IEMEHTAX JIaHHBIX. B CBA3M C 3THUM B 1Ipouecce paspadoTku, pHeapeHus U conposoxaeuns UC cyuectsyer npo-
OneMa CHHXPOHH3ALNK IOKYMEHTAIHH H COMEPKaHHs cucTeMb! (Galbl JIaHHBIX K NPHITOKECHUIH).

BMecTe ¢ Tem, pedb He MIET 0 TOM, 4To Bee Metananubie 8 HC xpanartca u 06pabareisaloTes TONLKO KaKHM-TO
O/IHUM KOHKpeTHbIM 00pa3om # HUKaK HHaue. TONLKO LHeHTPAIN30BAHO, WIH TOILKO pacnpenesieHo, TONLKO B BHaE
OTAENLHON 0a3bl METAZAHHBIX, WIH TONBKO B cocTaBe 0a3bl NaHHbIX MHPOPMALHOHHON CHCTEMBI, TONLKO B TOH HIH
HHOM MOJIENTH JaHHBIX H T Cpena npoekTHpoBanig MeTalaHHbIX na tane paspaborkn HC pomkna Ouith «meTac-
pelloii», WHBAPHAHTHONH apXHTEKTYPe, HCNOAB3YEMOH MOJCAN HaHHBIX W ApYriuM ocobeHHocTam UC. A cpena xpa-
HEHHS M I0CTYNA K METAZaHHBIM JIOJIKHA B CBOIO OYEPE/lb, YUHTHIBATL KTOHKOCTHY» PEanu3aliiy, ¢ UeNbI0 ONTHMH-
3ALIMM 3ATPAT HA BEICHHE, NOLAEPKKY M MCNOJLIOBAHHE METAAAHHBIX.

B obuem ciyuae metaganubie o cemantike MC nosikHbl ObITh TOPA3N0 wHpe, HeM (epetncieHHbIe B CIIMCKE B
Hauane cTaTb. OHn nomKHLE Oollee noaHo otobpakartk cemaHTHKy [1pO u ocoberinocTu peanusauun UC. Kpome
YKa3aHHBIX CBEACHHI, TAKHE METa/laHHbIe 0JIKHB! BKIIOYATD!

e MeTalanHble 0 Ki1accax HHMopMaunoHHeiX oObexTor [1pO, HX cBOMCTBAX M CBAIAX, NOBEIEHHH BO BpEMEHH
HT.A,

® METajl@HHbIe O K1accax Mofib3osareieii, BKIIOUAs He TONLKO Npasa 0CTYNa, HO U NOCTOSHHO W3MEHSIOLLEH-
cA YpoBeHb NMOArOTOBKK;

* Metasanubie o Ousnec-npoueccax I1pO u ux peannsaunn B npunoxennsx MC, zatparnpaeMeix JanHbIX. 1o-
AyyaeMbiX pe3ynbTaTax M T.L;

e metananubie 06 apxutektype UC, pernamente s3aumoneiictaua cocrahbix yacreii HC (6a3 nauusix, npu-
JIOKEHHIT, KOHEUHBLIX MoJb3oBaTeNeH U T.J).

3apanee TPyaHoO, @, CKOPEE BCEro, H HEBO3ZMOXKHO, Goee WK MEHEE TOUHO BbIJIENIHTL BO3MOMHLIA COCTAB MeTa-
AauHbIX. [ToatoMy nomkHa ObITL APEAYCMOTPEHA BO3MOXKHOCTL MOCTOAHHOIO paciuupeHus Metaganusix. Taxxke
HEOOX0ANMO YUHTBIBATH, 4TO MeTanaHHbie B MC MOryT BhICTpaHBATLCA B PA3IMMHOIO poja HepapXuueckHe CTpyk-
TYPbI, A0NOAHAR W HACNELYs APYT ApYyra, odpamanch ApYr K Apyry, B3auMONeHCTBYIO Apyr ¢ Apyrom. MeTanaHmsie
MOTYT OTJHYATHLCA YPOBHEM aOCTPaKUMM, NOJHOTON COAEPKAHHA, HCTIONB3YEMBIMH MOJEIAMH [aHHbIX, FPAHKLIAMY
npuMeHeHns, yposrem aktusHoctv B UC w 1.1,

[Ipumepn! peannsaunn ceManTH4ueckux Meraaanmubix B HC. PaccMoTpuM KOHKpeTHbIE peain3alliyl cemaH-
THuecKHX Metazanubix B UC, paspaGotanneix win pazpabarsiBaeMbIX 101 PYKOBOACTBOM aBTopa Ha kadenpe «Ma-
teMatHiueckoe obecreteHun 1 npumenenne BM» nen3eHcKoro rocy1apeTBEHHOTO YHHBEPCHTETA.

IToodepacka yerosno-obazamenbuvix ampubymos. OAHNM H3 BaXKHbIX CBOHCTB aTpubyTOB ABNAETCA CBOICTBO
obazatenbHocTy. Kak u3pecTHo, obazatenshuie atpudyTnl He MOryT npuHuMats NULL-3nauenus. C nekoTopoit
CYUIHOCTBIO CBA3LIBAETCA OOs3aTenbubill atpulyT TOrAA, KOraa 1aHHaA CYLIHOCTL MOXET ObITh OINHO3HAYHO Onpe-
NeNieHa TONBKO NPH HAIWYUM HEIYCTOro 3nauenus obasarensHoro atpubyra. Hanpumep, atpubyt «TabenbHbiii
HoMep» 1A cymHocTH «CoTpyAHHK» sBnseTcs 0ba3aTeNbHbIM, TaK KaK KaAbifi COTPYAHHK AOJDKEH 0BA3aTe/IbHO
umets TabenbHblit Homep. s neobazatenvunix arpudyros NULL-3nHauenus ponyctumsl. Hanpumep, arpuOyr
«Yuenas creneHsy A cymuoct «llpenoiasartensy apnsercs Heoba3aTeNnbHbIM, TaK Kak Mpenojasareib MOXKeT He
UMeTh yyenoii crenenu. CornacHo npasuiy uenocTHocTH cyurHocteit NULL-3HayeHna HeponycTHMmul uis atpuby-
T0B, BLIOPAHHBIX B KAYECTBE MEPBHUHLIX Knouel cymnocti, C aApyroit cTopoHsl, mo6oii arpubyT CyUIHOCTH, B TOM
HHC/IE M HE SBAAIOLLMIICA 31EMEHTOM MEPBHYHOMO K/I04a, MOKeET ObiTh OnpejiesieH Kak 00a3aTenbHbli atpulyT.

Croiicteo 06a3aTeNbHOCTH aTpHOYTOB OYSHb BAXKHBIH 31EMCHT npoekTHpoBaHHa b/l, oHO mo3BonseT Ha Jtane
NpoeKTHPOBaHHA HHPOPMALMOHHOH CHCTEMEI OTOOPA3IHTL HEKOTOPYIO HAcTh CEMAHTHKHM MpeaMeTHOR obnacTi B
BJI. JleiictuTensHo, Hanuuue cpoiicTBa obsasaresibHocTH aTpubyToB obecneuusaer orobpaskenne npasui onpee-
JIEHUA JK3EMILIspa CYLHOCTH B npeaMeTHOH obsiactu B npasuia no0aBneHns HOBOM 3anucH B 0a3y nauubiX. [lpu
pazpaborke npunoxkenuit UC n, B naneHeiiem, Ha srane sxcrunyarauus UC cpoiictso o6s3aresisHocTH aTpubyTOH
MOKET HCIONL30BATECA /LIS KOHTPO/IA BBOAMMBIX JIAHHBIX, UTO MOBLILIAET CTENeHb HX NOJHOTHI, JJOCTOBEPHOCTH H
HenporusopeuusoctH. KonTpons BBoaa 3HaueHMi B obs3arenbHbie aTpubyThl 1pH A00aBAEHHW HOBO# 3anHCH
obecneunsaercs nubo CYBJ], nnbo npHKnanHeiM nporpaMMmHbiM obecriedesuem,

I[pumenenue croiicta obasatensHocTH atpudytor B bJ] umeer pan cyniectsennnix orpanuiennii. Bo-nepebix,
B NpeAMETHOH 067acTH MOTYT MMETh MECTO CYUIHOCTH, aTPUOYTLI KOTOPBIX, HE ABAAIOTCH HIHAUANLHO 00s3aTEeIL-
HbIMM NIpH 00asienuyn JK3eMiuiapa cymHocTh. Ho no mpomecTBuH HEKOTOPOro MOMEHTA BPEMEHH WM NPH Ha-
CTYIUIEHHH KAKOTO-TO COOBITHA CTaHOBATCS ofAsatenpHbiMu. Hanpumep, atpubyt «llacnopTHble nanHsie» B cylu-
HOCTH ((JKHTEIIb HACENCHHOTO MYHKTa» JUIA HOBOPOXKIECHHOIO XUTENS He sBaseTcs oba3arenbHeiM. ATpubyT «[lac-
TNIOPTHLIE IAHHBIEY CTAHOBUTCA 00A3aTe/IbHBIM NPH ZOCTHREHUH KHUTENEM onpeliefieHHoro Bo3pacra. Jlanuyio npo-
GeMy MOXKHO, KOHEYHO, Pa3peuinThb, NPHMEHHB HOPMAIW3ALMIO, H BbIIETHB aTpudyT «llacnoprusie aauHbie» B
OTAENLHYIO CYLIHOCTD, 3aBHCHMYIO OT CylHocTH «KnTens HacejeHHoro nyHkra». B atom cnyuae, ecnu y skuresis
HET NACTIOPTA B CHATY BO3pAcTa, TO COOTBETCTRYIOIAA 3anuch B Tabauue «IlacnoprHsle naHHbie» OyneT OTCYTCTBO-
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BaTh. Ho, KaK H3BECTHO, UPE3MEPHAS HOPMATH3ALIMA NPHUBOAHT K CHIDKEHHIO 3 PeKTHBHOCTH padoTsl a3kl aHHbLIX
H HHDOPMALIMOHHOM CHCTEMBI B 11EJIOM.

BTopoe orpanM4eHHe BLIPOKAETCA B HEBO3MOKHOCTH PPk THBHOH peanuzauun Oyaywux clieHapues padoTh
UC. B cucremax onepatiBHoit 06pabotku Tpansakuumii (OnLine Transactions Processing - OLTP) ¢ pyussiM 8BO-
A0M HH(pOpMallHK BeCbMa TPYAOEMKUM M NICHXOJOTHYECKH TAXEbIM JUIA NONB30BATENS ABNAETCA HauyalbHbill BBOA
aaxHBIX. Hanpumep, B pYKOBOACTBE 110/1b30BaTe/d HHHOPMALHOHHO-CTATUCTHYECKOH cHCTEMBb! «X03aiicTBOY, pa3-
paboraunoii B OO0 «BAC-Cucrema» (r. Eccentyxi) U1s BeAeHHs! XO3AHCTBEHHOIO yueTa B HACEICHHbBIX NYHKTaX
[3]. ykasano OykBanbHO cacaylouee: «3aseaenne HHPOPMAILHH 3 BECh IEPHOJL NIEHCTBHA NOXO3AHCTBEHHON KHHI'H,
.. 33 5-TH JICTHUH NEPUON, NPH YHCIICHHOCTH XO3AHCTB NOAYMHEHHBIX aJIMUHMCTPauUMK B npenenax 6500 - 7000
eAMHMIL, 3AHUMAET HEMHOTHM MeHee 9 mecaues pabouero spemenu. Ipu ycnosuu 8-mu wacosoro paGouero s,
TONLKO Ha 3aBeficHue Takoro obvema uadopmauun notpedyercs OKoNo 5-TH Mecsueny». Yem Gonbiue oba3aTebHbix
arpubyroB onpeneneso B 6ase aanublx UC, TeM Gosibiue Bpemenn OyeT 3aHHMATL BBOJ IAHHBIX.

Ilpy 2TOM TpPaAKHUHUOHHAs TPAKTOBKA CBOMCTBA 00A3aTE/ILHOCTH 2TPHOYTa abCOMOTHO HEe Y4UTLIBACT KOIAd, KO-
My (Wil KaKomy IPHIOKEHHIO) 1 B KAKOM BHJIe MOHAL00sTCs ITH laHHble. B 3TOM U KpoeTcs TpeTbe orpanHuenye.
HeBo3MOXHO NOHATL B KAKOW MOMEHT 3KCIUIyaTalliy CHCTEMb! TIOHANO0ATCS Te WM HHbIE JAHHbIE. A 2TO MeuiaeT
OPraHK30BaTh NOYTAMILIA BBOA 3HAYCHMH aTpHOYTOB, BHIOPAB UL 3TOr0 Haubosee NOAXOAAILMIH MOMEHT C Y4eTOM
3arpYKEHHOCTH 10J1b30BATENA, BBINOAHACMbBIX MM 3ajlad M aKTYANbHOCTH JITHX CaMbIX 3HAYCHHIi MiA Kakoit-1ubo
06paboTku. CrpaBe/UiMBOCTH paau HeoDX0IUMO OTMETUTh, YTO JAHHOE OTPaHHYuEHHE Bee ke MOXHO 00oiiTh, co3-
JIaB COOTBETCTBYIOLIHE MPHIOKEHHA NTHO0 B BHIE XPAHHMbIX POUEAYP WM TPUITEPOR, JHO0 B BHIC NPHKIAIHBIX
nporpamm. Ho 3To pelieHHe BechMa He MPOCTO B KOHKPETHLIX CAy4asx, He ABIACTCH YHUBEPCAIbHBIM ¥ CIOKHO
no/uiaeTcs MonupHKauMy npu uaMenenuu tpebosanuil npeametHoit obnactu.

[ToaToMy npeanaraeTcs pacliMpHTh CBOHCTBO o0s3aTe/ibHOCTH aTpuOYTOB. 118 3TOrO BBOAMTCA NOHATHE «yC-
N0BHO obs3aTensHoro atpubyran. YeaoBHO obs3aTenbHeiM atpubyToM apiseTca atpulyT, 3HAUEHUE KOTOPOIO He
apaserca o0A3aTeNbHbBIM B KIACCHYECKOM TIOHMMaHuH. Y cnoBHO o0s3arentiibiit atpuOyT MoxeT cTath ofs3areiib-
HbIM B KJIACCHUECKOM MOHMMAHHH NPW BBIMOJHEHMH HCKOTOPLIX YCJAOBHHA. TaKWMH YCIOBHAMH MOTYT ObITh, Ha-
npumep:

® HAcTYIUIEHHE HEKOTOPOro MOMEHTA BPEMEHH - HANpPUMEP, Kakioe YTPO;

® OnpeJeNeHHbIC H3MEHEeHHA aHHBIX B Gaje JaHHbIX - HANPUMED, JOCTIKEHHE JKUTENEM Bo3pacta B 14 net B
MpUMEpe € NACNIOPTHLIMH IRHHBLIMM;

® 3aMyCK WJIH 3aKphITHE ONPEE/ICHHOIO NPHIOKEHHA - HAPHMEP, 3alTyCK NMPOrpaMMbl aHAIN3a JAHHLIX WK
MOArOTOBKH OTHETOB;

e kakue-1ub0 BHenIHKe COOLITHSA NO OTHOWEHHIO K Ga3e JIaHHLIX - HANPHMEDP, ACHCTRHS NOJb30BATES U T./L.

Venosno obazatenbublil atpubyT, cTapimuii o643aTeNbHLIM, MOXKET CTaTh OMNAThL HEOOA3aTENbHLIM TAKKE 1IPH
BBIMOJIHCHUN HEKOTOPBIX YCA0BHI, TakuMH YCJIOBUAMH MOTYT ObITh, HAIPUMEp:

® HACTYIUICHHE HEKOTOPOro MOMEHTA BPEMEHH - HaNpHUMep, KX/Ibili Beyep;

e u3IMCHEeHHA B 0a3e IaHHBIX - HANPHMED. IOCTHXEHHE XKHTEIEM NPU3LIBHOIO BO3PACTA M NPH3BIB Ha BOEHHYIO
cnyKOy B npUMepe € NACOPTHBIMU JIaHHbIMK;

® 3aNyCK WIM 33KPEITHE ONPEENCHNOr0 NPHICKEHHUS - HANPHMEP, 3aKPbITHE NPOrPaMMbl AHANN3A AaHHbLIX
WJIH ITOATOTOBKH OTHETOB;

» Kakue-aH00 BHEWHHE COOBLITHS N0 OTHOWEHHIO K Oa3e NaHHLIX - HANPHMeED, ACHCTBHA NONL3OBATENS U T,/

IMownsTHe ycnosHo ofa3arensHoro atpubyra, T.e. aTpHOyTa, KOTOPBIH CTAHOBUTCS 00A3aTE/bHLIM NPH HACTYII-
JIEHHH HEKOTOPOTo COOBITHS, 103BONACT rOBOPUTL 00 akTHBHOCTH Da3bl TaHHLIX B pamkax MH(OPMALHOHHOH CHC-
Tembl [4], 4TO MO3BOAAET «NOTPY3UTLY JIOTHKY NpnoKeHus B camy BJ{ n TeM caMbiM CHI3HTH HAarpy3Ky Ha ceTh M
ceTeBoe NporpamMmuoe obecrieyerue.

B asroMaTH3MPOBaHHON MHOOPMALMOKHOI CHCTEME CENbCKOro MyHHWLMNANLHOrO odpa3zosanus (AUC CMO).
paspabateiaemoi no 3axasy Ilpasutenbcrsa INensenckoii oGnacTu AaHHBI NOAXOA NPUMEHsNCA A obierdeHus
Tpylia onepaTopa ¢ OAHOBPEMEHHON MOANEPKKOI TOUHOCTH M JIOCTOBEPHOCTH BbIXOAHLIX JIOKYMEHTOB (OTYETOB) O
XO3AHCTBEHHOM ACATENLHOCTH HA TEPPUTOPHH CEIBCKONO MYHHLMIANbHOro o0pa3oBanis. ATpUOYTbI, 18 KOTOPLIX
NepBHUHBIN BBOJ 3HAYEHUH He ABnseTcA o0fA3aTe/lbHbIM (3 MHOTAA CaMK 3HAYCHHS B MOMEHT BBOAA MOTYT ObITh
HEW3IBECTHBI), HO, 3HAYCHUA KOTOPSIX TPEOYIOTCA NPH NOArOTOBKE OTYETOB (CNPABOK HACENEHHIO, NOKYMEHTOB B
BLILUECTORUIME OPraHbl, OTHETH! B HANOTOBYIO HHCTIEKIMIO U T.1.), PUKCHPYIOTCA Kak yClOBHO obsa3areibHbie. Me-
TaJaHHLIE NPH 3TOM XpaHATcs B Oase sanubix UC sMmecre ¢ tekyweii undopmauueii,

Meraaannbie GOPMHPYIOTCA B BU3yasibHOW cpesie Ha aTane pa3paboTkiu UC M MOTYT KOPPEKTHPOBATLCA B 11PO-
Lecce pa3sepThiBanua Wik conposoxiaenus MC, a rakxe B npouecce pectpykrypuszaumun B n gobapieHus HOBBIX
oryeros. [porpammiioe obecneuenue (T10) ynpasienus MeTafaHHBIMH PEUIH3YET KOHTPOJIL HAIMHMS 3HAYCHMIT
Takux arpubyToB B HaOOpax AaHHLIX B IPOLECCE NOATOTOBKH OTHETOB, W MPEIAraeT NOJb30BATENO B 3aBHCHMO-
CTH OT CHTYaLIHH HECKOJIBKO BApHAHTOB!

® [IPEKPaTHTh NPOLIECC CO3IaHMA 0THeTa;

® BBCCTH HEAOCTAIOIIKE IaHHbIE HEMOCPEACTBECHHO B OTYET, C MOCAEAYIOULIMM coXpatieHHeM ux 8 BJI;

®  [IPOJOJIKHTH NPOLECC CO3IAHHUA OTHETA, HE CMOTPSA Ha OTCYTCTBUE JaHHBIX.

BBenenne noHATHA YCI0BHO o0s3aTeibHoro aTtpulyTa pacumpser BOIMOKHOCTH pazpaboTynkoB uudopmauu-
OHHBIX CHCTEM, CO3IAHIBIX HA OCHOBE 0a3 NaHHBIX:
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e paciiNpgeTcs MHOXECTBO CEMAHTHUYECKUX MPABWI OTPENIENeHHs 3K3EMILIAPA CYIIHOCTH Npe/MeTHOl obnac-
TH, KOTOPbIE MOTYT GbITh NMEpeHeceHbl B PENALUMOHHYIO Da3y IaHHBIX Ha YPOBEHb ONpeieIeHUA 3a1THCH;

® B fpouecce KCTUTyaTaluy HHPOPMALMOHHONR CHCTEMBI MOTYT H3MEHATBCA HE TONBLKO COCTOAHWE JaHHbIX B
Ha3e JaHHBIX, HO H COCTOAHUE CTPYKTYPHI (MIIH Mojien) 6a3bl IaHHBIX B COOTBETCTBUH € MIMEHEHHAMM B NpeaMer-
HOli ofnacTu;

e pACHIMPAIOTCA BO3MOXKHOCTH KOHTPOJIA JOCTOBEPHOCTH, MOMHOTH! H HENPOTUBOPEUHBOCTH JaHHbIX;

e B ciaydde BRINOJIHEHHMA YKa3aHHBIX YCIOBHI MOXHO MPC/UIOKHTE TI0J1b30BATENO BROA HEOOXOANMBIX 3Haue-
uuil yenosHo ofg3aTenbHbiX atpubyToB, 4TO 0OECneYHBaeT MOITAMHLIH MOPLMOHHLI BBOJL TOJNILKO HEOOXOIUMBIX B
NAHHBII MOMEHT BPEMEHH JaHHBIX]

® KOHTPO!lb BO3MOKHOCTH 3aMyCKa W KOPPEKTHOH paboTel NpHIOKEHHH, KOTOPLIM TpeOyloTcs 3Hauenus yc-
JloBHO 0083aTeNbHBIX aTPHOYTOB.

Memadannsie 018 asmomamuzayuu anaruza oannvix &8 mepmunax [1pO. Baxnoii 3anaueit o muorux UC apna-
eTCH aAHaJH3 KOHCYHBIM TIOTb30BATENEM TEX WIH HHBIX JIaHHBIX, I01Y4AEMbIX, B TOM YHCIE, B XOA€ BINOJHEHHA TaK
HA3LIBAEMBIX «HE3AIUTAHHPOBAHHLIXY 3anpocos K Oase nauwnbix. CYBJ] obecrieumBaeT KOHEMHOrO NOAb30BATES
YHHBEPCAILHBIM 43bIKOM 3anpocos (06e1iHO, A361K SQL u1a pensumoHHbiX 6a2 AaHHBIX WK ero MoAndUKauus a1
obbekTHbIX 0a3 JaHHbIX), NO2ONIOWKIT cOpMYTHPOBATEL NPOU3BOILHLIL 3aMpoc Ha BLIOOPKY HH(poOpMalMK M3
cooTBeTcTBYIOMIEH Ba3bl panHbIX. Tako# 3anpoc MoxeT ObiTh B MOOOH MOMENHT nojan ¢ TepmuHana 6e3 ydacTus
HHPOPMAUMOHHON CHCTEMBI WK BCTPOEH B ONHY M3 NpUKNadHLIX nporpamm, Bxoasuux 8 UC. TpeGosath oT ko-
HevHoro nosib3osatens, uenonssytouiero UC B cBOMX NpoecCHOHANBLHBIX LENAX, 3HAHHA A3BLIKOB 3aNPOCOB, 10
kpaiiHedt Mepe, Gyaer neobocHoBaHHO. MOKHO NpHBiEYL CRENMAITWIHDOBAHHBIE WHCTPYMEHTANILHbIE CpeicTBa
ananusa nannisix OLAP (oneparusias aHanutuyeckas obpabotka mamseix) wnm Data Mining (n100s14a ganmsix).
D10 MOTyT ObITH BCTPOSHHBIE cpeacTBa B cocTase Henonbzyemoi CYBJT, nnbo cobeTeHHble pa3paboTky, cpeacTsa
CTOPOHHHX Pa3paboTYHKOB, THOO HEKOTOPOE COYETAHHE TPEX BbIIIEYKA3AHHBLIX CPEJICTB.

Jina peannsaiiny MM UCTIONB3OBAHUA MHCTPYMEHTAILHBIX CPENCTB aHalu3a uid 100buM JaHHBIX B TEPMHHAX
[pO HeoOx0ANMBI COOTBETCTBYIOWNE MeTatauHble. Takue MeTajanHbie JIOPHYECKH MOTYT COCTOATh M3 ABYX Hac-
teii. [leppas vacTh - 3T0 cOGCTBEHHO OMHCAaHWE KNACCOR WHPOPMAUMOHHBLIX 00bEKTOB, UX cBOHCTB (aTpnbyTOB),
orpaHuueHnii 1 B3aumoceasei mexay obdbvekramu. Onucanne HHGOPMAIMOHHLIX 06bEKTOB MOXKeT ObITh peanuso-
BaHo B Buie penosuropust knaccos B OOCYB/L, nubo MoxkeT ObiTh OTOOPAKCHO B HEKOTOPYIO CXEMY PEJIALHOHHOI
bJL

Bropas 4acTh META/IAHHLIX B 3TOM CJlyuae peaiu3yeT CBA3b ONHCAHHA KJIACCOB MHPOPMALMOHHBIX 0OLEKTOB €
pealibysiMi JaHHBIMH B 6a3e NaHHBIX. DTa YacTh TAKKE MOKET ObiTh COOTBETCTBYIOUMM 0OpaloM peanrn3oBana u 8
OCYB]1u B PCYB/L.

Taxum oOpa3zom, coBpemetibie HHPOPMALMOHIIBIE CHCTEMbI MMEIOT B CBOEM COCTABE META/IaHHbIe W COOTBETCT-
BYIOIHE CPE/ICTBA YNPaB/ieHHA METAAAHHBIMHU [UIA pa3paboTYUKOB H NMOCHEAYIOWHX nofb3oBarencii. OaHako aoc-
TATOMHO /1M THX Ga30BBIX METAIAHHLIX H NporpaMMHbIX cpeacTs? B npouecce npoekTHpoBanis 1 pa3paboTku HH-
hopMaLHOHHON CHCTEMBI TIPUXOAUTCA PELIATh 3a/1a4H TPEX BUL0B!

e npockrupoBatre W pazpaboTka JOrHUECKoil CTPYKTYPL! caMoi HHGOpMaLMOHKOIT cucTeMbl Kak Habopa npo-
rpamm;

® [POEKTHPOBAHHE Jexkalleil B 0CHOBE 00ero npoexTa HHPOPMALMOHHON cHCTEMbl 0a3bl JAHHbIX;

® [pockTHpoBaHie U palpaboTka HHTEPdEHCHBIX NOACHCTEM, KAK TEX, KOTOPbIE OTHOCATCS K B3aUMOAEHCTBH-
AM MH(OPMALIHOHHON CHCTEMBI C KOHEUHBIM NOJL30BATE/IEM, TAK M TeX, KOTOPBIE CBA3LIBAIOT NPHKJIA/IHbIE NPO-
rpamms ¢ CYB/I.

Ecnu npoextupyemas uHbOpMalMOHHAA CHCTEMA OCTATOMHO CHOXkHA (A 310 00bIYHOE ABJIEHHUE), TO HAIHYHE
CUIMPOKKX CEMAHTHYECKNX» METaJaHHbIX, MPHBJCYEHHE COOTBETCTBYIOLIMX MPOrPAMMHBIX HHCTPYMEHTAIbLHbIX
CPEACTB JOMMKHBL MOBLICHTH dQP(PEKTHBHOCTL M CHU3HTL 3aTPaThi HA Pa3paboTKy, pa3BepThIBAHKE H COMPOBOKACHHE
Uce.

JUHAMMWYUECKAS 3AJIAYA BJIEKTPOYIIPYTOCTH JUIA NbE3OKEPAMUYECKOIO
AKCHAJIBHO ITOJIAPU30OBAHHOTI'O LIMJIUHJIPA
Ulnsxun JT. A.
Camapckuil 20¢y0apemeennbiil apXumekmypio-cmpoumensHbill YHUGEPCUumen

I. Beegenne

OCHOBHBIM J7IEMEHTOM LIMPOKOTO Klacca MMMYNbCHbIX TpeoOpasoBateneii dHepruu sBIAETCH NLEe3OKepaMHtie-
CKHIf LMIMHAP KOHEYHBIX pa3MepoB, paboTa KOTOPOro OCHOBUHA HA CBA3AHHOCTH MEXAHMYECKHX M NEKTPHUECKHX
noneii Hanpaxetnd. B cBA3u ¢ onpeneneHHol CNOKHOCTBIO NaHHBIX TEOPETHYECKMX HCCAENOBAHHH GONBIINHCTBO
paboT CBOAMIIOCEH K 3a/1auaM MIEKTPOYNPYIrocTH /Ui HECKOHEUHOTO ILHINHAPA MPH FAPMOHUYECKOM BO3ASHCTBHH H
ananusy cBo0OAHBIX KOJeBaHUAX TONCTOM MAACTHHBI MPH PAIMHUHBIX KpaeBbiX ycaosusx ["punuenxo 1989: 1]. B
[Cenmnukuii 1999: 4] uccnenopancs Nbe30KEPAMHUCCKHUH LIWTHHAP NPU NEHCTBHM HA TOPUAX NPOH3BOJILHON AMHA-
MHYEUKHX Harpys3ki.
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