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OBIIASI XAPAKTEPUCTHKA PABOTHI

AKTyansnocTh npobiaemsl. TpamuiHoHHO B GONBIIMHCTBE OpraHu3alui He-
HPOH3BOICTBEHHOH H cOUMaTbHOH cdeph! GOpMUPOBATUCE HE3aBHCHUMBIE TIEHTPbI aK-
TyaInu3alMi JaHHBIX JTo ofycnaBnuBaiock B NMepByIO odepexb HeoOXOomMMOCTBIO
aBTOMATH3AlMH HE3dBHCHUMBIX APYT OT Jpyra npobieMHo-OpHCHTHPOBAHHBIX TEXHO-
JIOTMMECKHX MPOLECCOB, COCTARISIOMHX OCHOBHBIC HANpPABICHHS HEATEILHOCTH Op-
ragM3aupy Beupy BaXKHOCTH MH(pOPMAIH U KDKAOI0 OTAENHLHO B3STOrO 3aHHTC-
PECOBAHHOro MOAPA3NIEICHNs, CO3AABANUCH JIOKaNbHat 6a3a JaHHBIX H CBOH LEHTp
ee axryanuzauuM VMCTOpHHECKH CNOXKHBINMECT TEXHONOTMH 00paboTky AaHHBIX,
3HawMTeNbibIe HHBCCTHIIMH B aNmnapaTHOE H IporpaMmuoe obecriedeHne He HO3BO-
JUTIOT KapAMHAIEHO PEIMTE 1pobiieMy HX mudidepeHiianig NyTeM MeXasdeckoro
HepeHoCa JaHHbIX B [EHTPAIbHYIO a3y NaHHBIX

AxXTyanbHolf TeMOH CTaHOBSTCS TEXHOJIOTHH H IPOrpaMMHBIE IPOXYKTHI, KO-
Topele MOTYT obecneanTs 3(hpEKTHBHYIO HHTerpaimio 6a3 NanHEX IS IpeacTaBie-
HHS HHOOpPMalMu B BUIle, YAOOHOM [N GHANA3A U UCIONB30BAHUS NPA TPHILNTHH
YIOpaBICHYECKNX pellleHHi B HHTepecax BCell OpraHu3aiiiM, obecredeHust He TOIBKO
YHHOUIMPOBAHHOIO JOCTYNA K IPOAOINKAIMM OYHKIHOHHPOBATE NEHTPaM aKTya-
THM3alHY JaHHEIX, HO M ofecneTHBaroUM Co3MaHne MHOPACTPYKTYPHI IS JOCTYTIa K
TaHHBIM, ONHPAFOLIMXCS Ha e/HHble CTaHAPTHI H eIUHble IPHHITHIIEI CETEBOro B3aH-
MofelcTBHS

Haxonnernrle K HacTosmeMy BpeMEHH KOJocCalbHble 00beMpl HH(OPMAalIMH,
B COBOKYIIIOCTH C HENMPEPHIBHO YBEIMIMBAIOMMICS TEMITAMH €€ POCTa OpenesIsioT
AKTY&IBHOCTE H 3HAYHMOCTD HCC/ICAOBaHMH B NaHHOH obnacTH

Ilenpio anccepTanuonnoii paGoThl sABIAETCS KOHIENTyanbHas pa3paborka
pacrpeneieHHOH y4eTHOH cHereMbl GOPMAPOBAHMS XPAaHMIHINA NANHBIX UL aHAIH-
THYECKOrO aHAmI3a 0 NpaBiiiaM HedeTKoH JOTMKE AnS MHPOpMAlMOBHOH HOZ-
JepKKH IPHHATHS YIParJICHYECKHX PeLIeHHI AJIsI OpraHoB MOCyAapCTBEHHOH BracTu
1 MECTHOI O CAMOYTIPABJICHUA

3agaun nccrenopanns. s nocTvxeHNs el padOTH MOCTABIENB! H pelle-
HBI CIIE/IYIONTHC 3aTa9H

1 PaspabotaTe cTpyKTypy pacnpesieleHOH yIeTHO-aHaAIHTHIECKOH CUCTEMBI
Just GOPMHPOBAIHS XPaHIHINA JaHHBIX B PEXXUME MOHNTOPHHra

2 PaspaboTarh CTPYKTYpY XpaHWIMIIA HAHHBIX M IPaBHia CEMaHTHIECKOro
aHaTH3a A1 GOpMHPOBAHMSI MHOXECTBA JIOKANEHBIX POONEeMHO-OPUEHTHPOBAHHBIX
6a3 3HaHMi! Ha OCHOBE HeweTKOo#H JIorHku ¢ npuMeHenneM QLAP Texuomoruii

3 Tlposectu aHanu3 u pa3paborare TpeGOBaHUA K MPOrPAMMHON pean3aluy
MOIEIH YUCTHO-aHATMTHIECKOI CUCTEMBI Ha 0cHOoBe Hevyetkol noruku n OLAP tex-
HOJIOTH i

4 Ouenuts 3¢ eKTUBHOCTE NPeUIOKEHHOM CHCeTeMBl AT HHGOPMAITHOHHOR
HOUIEPXKKH MPHHATAS YNPaBAEHYeCKHX PEHIeHHH U OPraHoB IoCyAapCTBEHHOM
BRACTH ¥ MECTHOrO CAMOYTIPaBNeHHA Ha IPUMepe CHCTEMb] PETHCTPAlMOHHOrG yIeTa
HaceNeHms
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Meronnt ucciaenosannst. OG0CHOBAaHHOCTE PE3YNBTATOB AUCCEPTAUHOHHOM
paboTEL OCHOBBEIBAETCS HA KOPPEKTHOM NMPHMEeHEHHH METOIOB CHCTEMHOIO AHATH3A,
TEOPHH OPraHM3alMOHHOTO YTPABISHUs, TEOPHU NPOLECCHBIX METOAOB YNIPAaBAEHHH,
TEOPHH aBTOMATH3HPOBAHHOTO MPOESKTHPORAINS HHGOPMAIMOHHEIX CHCTEM, TEOpHH
oprann3anym 6a3 JaHHBIX ¥ 0a3 3HaHMIi, TEXHONOINH BRICOKOYPOBHEBOFO POrpaMMu-
POBaHHS

Ha 3ainiTy BLIHOCSTCH:

1 Meron ¢opMupoBaHHs pacrnpeflelieHHOH YJeTHOH CHCTEMBI Ha OCHOBC
CTpYKTypHOH opmamisanus 1 JansHeHineld HHTerpay OH3HEC-MPOIECCOB H MPo-
HECCOB YNPARICHHA IO CEMAHTHIECKHM IIpaBHiaM U (OPMEpPOBAHVA XpaHMIHINA
JaHIBIX

2 Mopnems XpaHWIAINA NAHHLIX U1 aBTOMATH3HPOBAHHON Y9eTHOH CHCTEMSI
Ha OCHOBE RPONECCHOr0 aHaIM3a U KiaccHuKaluu aTpHOyTOB NpesMETHOH 001acTi
110 ApPaBHJlaM HEYCTKOM JIOTHKY

3 Texuwonorns ImporpaMMHO{l peamHM3allMH  paclpeneNeHHOH  YYeTHO-
aHATUTHYCCKON CHCTEMBI OTBEYAlONMEl 3a0anHbM TPeOOBAHNAM HAJEKHOCTH, 3aIlU-
TH! ¥ TIPOM3BOATEIHHOCTH

4 Onenxn >pQeKTHBHOCTH MPETOKENHBIX PENICHHI Ha NpUMepe perncrpa-
LIHOHHOTO Y4€Ta HacelneHUs

Hay4ynasn HoBn3Ha paGoThI:

| IIpemnoxen HOBRII MeTon (OpPMUpOBaHHA CTPYKTYPH! HHGOPMANHOHHOM
CHCTEMBI B BHME COBOKYIIHOCTH B3aHMOJCHCTBYIOUIMX BEPTHKAILHBIX U [OPU30H-
TaIFHBIX CEMaHTHMCCKH ONpENeNeHHBIX 1 (OpManu30BaHHBIX OOBEKTOB, CBA3AHHEIX
ApyT ¢ JIpyTOM HEPapXHYEeCKHMMU OTHOUIEHHAMH KI1accoB aTpubyToB onpenessIomux
X OH3HEC-IPOLECCOB, UYTO OTKPHIBAET BO3MOXKHOCTD IESIEHANPABIEHIOr0 Pa3BHTHS
CACTEMEI

2 Hosu3zHa npeioXeHHOH KOHHENTYanbHOH MOAEM MHEOTOYPOBHEBOH apxi-
TeKTYPBI XpaHTHINA JIAHHBIX, OCHOBAHHOH Ha JIOTHIECKOM M Jlaliee IuTaT(opMeHHOM
paznenceuny (GyHKUMH ydera H OTYETHOCTH, 3aKITIOYaeTCs B NPHMeHESHHH HEUeTKHX
TIpaBYUI IEPEKPLITHA B3anMoleiicTByromMx 06BeKTOB yuera Al GopMHPOBaHUST 9eT-
xux usmepenuii OLAP kyba.

3 Jns obecnedenus GyHKIMOHATGHON HANENKHOCTH XPAHUIHINA NaHHBIX, B
OTIIMYME OT TPAAHUMOHHOH NPOrpaMMHOil peanu3aliH, NPEUIOKEHO JOHONHHTENBHO
HCHONB30BaTH NPOMEKYTOUHBIH CKNAj AaHHBIX, KOTOPEH snagercs xonumell yqernolt
0a3nl NAHHBIX

4 HoBH3Ha NPEATOKEHHOTO METOAA OUECHKH 3P(EKTUBHOCTH CHCTEMBI PEru-
CTPallMONHOTO y9eTa HaceneH!d, 3aKIIo9acTcs B TOM, 4TO IIOSRISETCS BO3MOXKHOCTD
KOJIIECTBEHHOH OLEHKH CHIDKEHHS noreps BBIT 3a cuer cHIbKeHus BpeMeHH Nomy-
YeHUst CIPaBOK HaceeHneM

HpaxTHyeckan neHnocTh paboTbl ONpenensercs BO3MOXHOCTBIO HCIIOIB30-
BaHMA Pe3yJsTATOB PAObOTH NPH NPOEKTHPOBAHMH ¥ BHENPEHHH HOBBIX TEPPHTOPH-
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ANBHO pacnpeicIeHHBIX MHOTOYPOBHEBRIX aBTOMATH3HPOBAHHBIX YUETHHIX CHCTEM, a
TAKXE BO3IMOXHOCTBIO MCIONB30BANHS OTAENBHBIX Pa3paboTanHbIX METOHOB IIpH
paspaboTke H MccieoBalHH UIMPOKOTo Kpyra HH(OPMAHOHHBIX 33/1a4

Buoegpenne pesyabTatoB. OCHOBHBIE Pe3yJIbTaThl ANCCEPTAMOHHOR paboThl
pieapensl B MB/I Pb npu pemeHu 3a1a% aBTOMATH3ANMH NCHTPAM30BAHHAIX y3e-
TOB, B yuebHspiii nporieccc YI'ATY npu nocranoBke y4eOHbIX KypcoB «CASE texmo-
JIOTHH, TEOPHsl CHCTEM H CHCTEMHBIR aHamM3y», B y4eOHBbIi nponecc YIOU MBJI PO
1IpY NpenoaBaHHy psaa AUCIHIUTHH Kadeaps! yupasicuus 8 OB/l

Anpobanus paborsi. Tlonoxenus auccepraiuy ¥ pe3ynbTaThl UCClenoBa-
HUi JOKIANbIBAMCE Ha CIEHYIOUIMX BCEPOCCHHCKHMX M MEKIYHapOJHBIX KoHbe-
peHLAX

¢ IX mexnyraponsas Hayynas koHbepeHumus «Mndopmaruzanus npaBooxpa-
HHUTENBHBIX cHcTeMY, 2000 T, 1 Mocksa

» PecrmyGimikanckas konepeHnus «AxTyasibhble mpobnembi GopsObl ¢ mpe-
CTYIHOCTRIO B Pecnybrmixe Banmoproctam», 2000 r,r Vda

¢ [IIIK «AxryanpHble NMpobneMbl COBEpIIEHCTBOBAHHS IIPABOOXPAHMTENLHOH
JIeSTENbHOCTH B COBPEMEHHBIX YCIOBHIX», 2001 r, r Yensbuick

¢ Beepoccniickoe cemuHap-cosemanye «O 3amadax HHGOPMAIMOHHBIX IieH-
tpor MBJI, I'VYBJI, YB]I cyOnexkro PO mo peanuszalvy KOHUENIUN Pa3sBHTUAL WH-
(opMallHOHHO-BRUCHHTENbHOM cHcteMst MBJ1 Poccuu na 2002-2006  romgen,
2003 r, r Kasaup

* Mexayraponaslc HaywHo-TIpakTHUeckHe KoHdepennuu «Computer Scien-
ce & Information Technology, CSIT 2005» r VYga, YIATY u «CSIT 2006»,
r. Kapacpy> (I'epmanusn)

e Vripapneninie 3KOHOMHKOI MeTo/sl, MonenH, Texnonorun Ilectas Beepoc-
cuiickas HayuHas Kongepennms ¢ MeXIyHapoaHbM yuacTneM, 2006 v, T Yia

IMyoamkannn. Croucox myOimkanmii no TeMe amccepranuy cofiepkuT 11 pa-
6ot, B TOM uncne 1 B peleHsupyeMoM xyprate U3 cnvcka BAK

Crpykrypa n o0bem pabGothl. QuccepranionHas paboTa COCTOMT U3 BBEHE-
HUS, 9ETBIPEX IJIAB, OCHOBNBIX PE3YJETATOB M BHIBOIIOB, CHIWCKA NHTepaTyphl, Conep-
XHUT 146 MMCTOB MalMMHONMCHOrO TEKCTA H BKImodaeT 32 pucyHka, 10 tabmun, 118
HaUMEHOBAHHH HCNOIH30BAHHBIX JITCPaTYPHBIX HCTOYHHKOB

COJAEPKAHUE PABOTBI

Bo BBegenuu maercs ofimas xapakTepucTika paboThl HENE HCCICAOBAHMIA,
aKTyaTBEHOCTH pelllaeMbIX 3aliad, ollpefe/ifeTca HayuHas HOBH3HA M TPaKTHYecKas
3HAYMMOCTD 3aMIAeMbIX PE3YNHLTATOB.

Ileppas riaaBsa NocesicHa aHAMH3Y CYHIECTBYIOUIMX NOIXOJ0B X METONOB K
TIOCTPOEHHIO YUETHBIX CHCTeM M CHCTEM aHaTHTHYICeCKOro aHamu3a IlpoBonurcs ana-
JIM3 OCHOBHBIX npoOJieM HpH CO34aHMH aBTOMATH3NPOBAHHBIX YICTHBIX CHCTEM B Op-
raax rocyIapcTBeHHOro ynpamienns Haxozsmiadcs B pacnOpAKENUH FOCy/apcrsa
HHGOPMALKS HUCIIOIB3yeTcs UL ONpenencHMs, 3aliThl WIH OTrPaHHYeHMa Mpag U
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cBOGOM TpaKAaH, W, TCM CaMbIM, ZOCTOBEPHOCTh ONEPAaTHRHOCTE M Oe3omacHoCIh
copa 3Toi HH(pOPMALUHK OKA3BIBAIOT BIHAHHE Ha KA4eCTBO (YHKIHOHHPOBAHUA Io-
CyHapCTBEHHBIX WHCTUTYTOB C BEIEHHEM TOro MM HHOrO BHA YYETA CBJ3aHO BbI-
TIOJIHEHHE OONBIIMHCTBA TOCYAAPCTBCHHBIX (QYHKIMHI, B TOM YHC/E OKa3aHHE BCEX
rOCyJapcTBEHHEIX M COLHANBHO-3KOHOMUUeCKHX yoiryr. OdunuansHocTs yduera B
obs3atensHOM mopsyike oOecrieuvBaeTcs HOpDMATHBHBIMA aktamMu Ilpu oTcyrcTBHm
CpPE/ICTB aBTOMATH3AUNH 1A BBINONHEHHA GYHKIWH yIIpaBNeHUs U IpHHATHS peme-
HUl B COHUANBHO-IKOHOMITYECKHX cHCTeMaX HEH30EXKHO MPHCYTCTBHE (YHKIIMO-
HaJbHBIX BepTHKaNEH, KOTOphle 00SCIeuHBarOT YIPABICHHE KCBEPXY BHH3» H B Le-
JIOM KOHTpOJIb, 32 KaX(OBIM IIAroM yIpaBIsIoINero sosgehcTsua C TOYKH 3peHHA
cTeneHu (HOpMaM3yeMOCTH FOCYapCTBEHHEIE NPOTIECCH B PErfIaMEnTsl MOTYT OHITh
KJIaccuQHUUEPOBaHLI Ha CIEMyIOMUe 4 KxaTeropil, NpABeAeHAbIE Ha prc 1. B nepeyro
ouepenp Nojuiexar aBTOMATH3ALMH afAMMHHCTPATUBHLIE PEIJIAMEHTLI, PYTHHHBIC M
XOpOINO CTPYKTYPHPOBAHHEIE 3TOT THII FOCYJAPCTBEHHBIX NIPOLECCOB M PerjiaMeH-
TOB OYeHb [OXOX Ha OU3HEC-TPOLECCH], XapaKTEePH3YETCH BHICOKOH CTENEHBIO I1o-
BTOPSAEMOCTH, HAIIPHMEDP BBLI@4a Iacnopra

Kateropun
PyTunubie n xopouo Cnabo cTpykrypupo-
CTPYKTYPHPOBAHHKIE BaHHDLIE
CTAHJAPTHLIE NIpONEC- npoueccer
Hnaupnayanuan- eperosopibie

H 11eCChl
POBANHLIC NPONIE npoueccsl

Puc. 1 — Karteropuzanus aIMHHUCTPATUBHEIX PEMIAMEHTOB H MPOLECCOB
C TOMKH 3PEHUA CTeneny GopMari3yeMocTH

JIio60# axMHHHUCTPATHBHEBLI periaMeHT M NMPOLECC MOMKET OsIth paz0ur (ne-
KOMIIO3HpPOBaH) Ha OTACJILHBIE IOJNPOLECCH], ONEepPALAH H MUKPOOIIEpalui

Auanuz THNIOBOro, oOOOMIEHHOre agMUHECTPATHBHOTO IpOlecca MO3BOJLIET
BELIBH1bL OONME JUI1 MHOITMX PErIaMEHTOB H NPOLIECCOB XapaKTEPUCTHKU M Ha 3TOH
OCHOBe MACHTHOUIHPOBATH obmye, 6a30BLIC KOMIIOHEHTH! W CepBHCH HMHTerpupo-
paHue OLAP u yueTHBIX CHCTEM MOXET OCYINECTBIATLCSA I10-Paz’HOMY, BO3MOXHO
coznanye XyOnupoBanseX 6a3 QaHHEIX, BHTPUH M XpaHWIHIN NaHHbX Hcnonssosa-
Hue XpaHWIHIY JaHHEIX MO3BOJHIET PEMHTh psil NpodieM, BOSHUKAIOMIMX [IPH HHTE-
rpalyy pacnpeieleHHbIX 6a3 NaHHBIX YUeTHOH cHcTemnl B apxmrekrtype, omHospe-
MEHHO MCHONL3YIOMEH PEeNsUHOHHbIE U MHOIOMEPHbBIE CHCTEMBI, HAAaHHBIC XPAHATCA
na OLAP-cepBepe i OLAP-cTpykrypb! HCMOMB3yIOTCS B KQUECTRE KAUIA TS pens-
LHOHHBIX NaHHBIX MOXKHO HCIONBL30BaTh KOMOMHALUIO JABYX 3THX NOJX0JOB, MHHH-
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MH3HpPYs 06beM HaHHBIX, IEPEMENIAeMBIX U3 PELILIHOHHOM Cpellbl B MHOTOMEPHYIO H
obpamio OGe MOAeNH NAIOT BOZMMKHOCTY aHam3a

Anamm3 cyImecTBYJIOMIMX pellleHyi A1 KOMIUIEKCHOIO BHEOPEHHS! aBTOMATH-
3UPOBAHHBIX TEPPHTOPHATHLHO-PACTIPElENEHHBIX YIETHBIX CHCTEM COBMECTHO C IIpo-
JyKTamu oncparusHoro anannsa (OLAP) ans ¥cnons30BagHdg B opraHax rocyaaper-
BCHHOIO YNPaBJICHAA, He BBIIBIIJI MOTOBRIX M anpoOHPOBAHHBIX pElieHHH B JaHHOM
061aCTH, UPHIONHBLIX K BHEAPEHUIO O3 CYIIECCTBEHHEIX A0pAabOTOK, YTO BO MHOTOM
CBA3aHO C OTCYTCTBHEM YCTAHOBJIEHHBIX CTAHAAPTOB Ha PN TEXHOIOTHIECKUX ITpO-
LeccoB HHGOPMAaHOHHEIX TCXHOJIOTHI PH PEIIEHNY 3a1a9 YIPABJICHUS H IPHHATAS
pellieHni B COLIMANBHBIX H JKOHOMHYECKHX cHCTeMax PeleHHe YKa3saHHBIX 3a0ad
BOCTPcOOBAHO H aKTYaIbHO HE TOILKO B O0NACTH IOCTPOSHUS YIeTHRX HH(OpMAIH-
OHHO-TIOHCKOBBIX CHCTEM, HO H BOOOIIE B cUCTeMax 0bpaboTKH U aHam3a undopMa-
nun Ilpy peanusanMy npoeKTOB 1O NMOCTPOCHUIO XPaHWIAIN JAHHBIX BOSHUKACT P
o0mpx 3an1a9, He3aBUCIHX OT NpeaMeTHON 001acT# TIPOEKTHPOBAHUE CTPYKTYPH
HepapXUIeCKUX H3MepeHHii, MPOeKTHPOBAaHHE CTPYKTYpbl MEICHHO MEHSIIOMMXCA
H3MEpEHHH, MPOEKTHPOBAHHE H aKTyallM3alMs arperartnex 3Havenuil. Bee sto 0by-
CNaBIHBAET AKTYATLHOCTh H 3HATMMOCTR HCCIEAOBaHMil B 0ONACTH MPOLECCHOTO
apanmM3a IpeaMeTHo obnacty B pa3paboTky (pOPMATEHEIX METOJAOB ONPENENAIOUTHX
CTPYKTYDBI XPaHTITHII, JaHHBIX

B xone ananmnsa npenmeTnod ob1acTH Bo BTOPOii raBe MPEIOKEHA CTPYK-
Typa HH(GOPMAIHOHHOH CHCTEMB! B BHAE COBOKYIHOCTH B3auMOelCTBYIONMX Bep-
THKIBHBIX W TOPH30HTATBHBIX CEMAHTHIECKH ONpeneNeHHbIX H GOpPMaTH30BalHbIX
00BEKTOB, CBA3aHHBIX APYT ¢ APYTOM HEpPapXHUYeCKUMM OTHOUICHHAMH KJAcCoB at-
prOYTOB OUPENCNSIONIMX MX GH3HEeC-TPOIeccoB, NPEIOKEH «IBOJHOIHONHEID NOT-
XOJl BHEAPCHHs, CBI3aHHBIH ¢ CTPYKTYpHUpPOBAaHHEM ICATENbHOCTH 10 cOopy MHPOp-
Mannu B (OpMe COBOKYNHOCTH OPraHN3allMOHHO — (yHKIHOHANLHBIX Mozesel A
6u3Hec-IpolleccoB, YTO  NO3BONACT MPHMCHHTE METOHONOIHIO (QYHKITHOHANBHO-
croumoctioro atdamy3a ABC (Activity Based Costing) it 6ojlee anekBaTHol OueH-
KVl SKOHOMUIECKUX 3aTpar

Ha ocHoBauuM pe3ynsTaroB, NPUBEACHHEIX aHAIH30B, COPMYIHPOBAHBI OC-
HOBHBIE IPHHIHNE! KOHIENUME 3BONIONHK CYHMIECTBYIOIMX CHCTEM ydera IpenHa-
3HAYENHBIX JUIS [IOBBHHEHN ¥X 3 eKTHBHOCTH

[IInpokoe npuMeHeHne MMEKTPOHHBIX CPEACTB, TpeOyceT NOBLINEHHS CTENCHH
bopManuzamy oprasv3aucHitol cTpykTyphl OcHOBHbBIC MHGOPMAIMOHHEIE 0ObEK-
THI, HCTIONMb3YeMble B OH3Hec-ipoleccax CTPYKTYPHOrO MOJAPasfencHus CBEAEHH! B
MaTpuLy onepanuil Ham pecypcamy 4 npuseneHsl B 1adn 1 1t HHOOPMaHOHHOTO
00BeKTa OUpeRensercs CTPYKTypa €ro *KH3HEHHOTO IMIJIa, Ha3HAIAIoTCd POJH H HX
HCIOJNHNTENIN B COOTBETCTBHHM € OPTaHA3AUHOHHOM CTPYKTYpoH M INTAaTHEM Paciiy-
capuem Mg UMUIMANH3ANUYM ¥ YIPaBICHHs MCHONHEHUEM OH3HEC-IPONECCOB OHH
JIOTIOJHSOTCA HEOOXOIMMBIMU (YHKIHHSIMH YIpapleHHs (HOPMHEDOBAAKE, MIaHHPO-
BaHHE, PEryJlHpoOBaHHE, YHYCT) H COOTBETCTBEHHO POILIMH M HCIONHHTEILIMH 3THX
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dyaxuuii. Takum ofpa3oM, 33 KaxusiM OH3HEC-TIPOIECCOM € HHOOPMALMOHHBIM

00BbEKTOM 3aKperLiseTCs HPOLece yIpaBIeHHs:

MOP = {HO}~UTHIT} MoV = {HO}~ {0V}
Bl = {HO, [THT1, ILIC} 1TV = {11, OV, LLIC},

rae MO — mHOKecTBO HHOOPMALIHOHHEIX OOBEKTOB,

MYP = {Poru}{ov}

(D

TTUIT — MHOXeCTBO NEePBHYHBIX MHGPOPMALHOHHEIX [IPOLECCOB,

DY — MHOXKecTBO (DYHKIMH yIpaBAeHNA,
MOP — matpuua onepaiuii Hajj pecypcaMu,

MOV — marpuila GyBKIHi yoparncHUs HHPOPMaUHOHHBEIMH 00beKTaMH,

MVP — marpuna pone# i GyHKIMH YTIpaBIeH s,
BIl - Gusnec-tipouecce,
ITY - mporiecc ynparnexus,

IIIC - MHOMCCTBO WTATHBIX eAUHHI (LITATHAA CTPYKTYPa).

Tabanua 1. @parMeHT MaTpHIb! ONEpaLHi Haj pecypcaMu

Tepeuinbie HHGOPMAUMOHHEBIE IPOLECCH!

.

T

"'\\‘H\

"“-—,\‘\‘_\\‘H‘q\

Hudopmauponnisie 00LEKThE

cGop

npeoGpazopanue
KOAHpoBAHKE
HCNOLIOBAHME

E*mcmn* yKHBEeMAR TePPATOPYH, . . v ©

| Buyt yuera 1

-E&pewr yuera |

b oo [ OBbeREYUEMD
Buayuera2 I — -
| O6BekT yuera | ; vV |V |V }
| ObbexTyuera2 _ 1y |V ] i W
| Obsekr yuera 3 o _ v o]
Bua yuera 3 = X - NS S
| Obmexr yuera | IR (. . 2 < A O . .
ObbekT yuera 2 VI e (N
N

ObbekT yuera 3

|

2. lloBelllenue CcTeNeHHM CTPYKTYPHOH M NapaMeTpHYecKol afcKBaTHOCTH
MOZENH 00beKTa ydera, MyTeM Pery/ispHOH OpraHH3aludu aHalu3a (yHKIMOHATBHOM
COCTABNAIOMER cHeTeMbl yaeTa. Monenbio 3HaH#A ofbexra y4ycTa ABAferca XpaHH-
NHUle JAHHBIX, aKTYalH3HpYEMOoe BO BpeMEHH M [IPOCTPAHCTBE MOPH3OHTANBHLIMH H
BEPTHKAIBHBIMH Ou3Hec-npoueccamu. TaxHm obpaszoM, MoKeT OwiTh peanusosan
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aleKBaTHBIH TPOLECCHBIM MOHUTOPHMHI 3a CHET M3MEeHEHMS, KAK CaMOH CTPYKTYpBL,
TaK ¥ Xpanunvina undopManny.

3. Wurerpalldio penosuTOpHs MOfienedl W XpaHWIHINA JIaHHBIX HA OCHOBE
NpaBui HedeTkOH JTOTHKH JUIS aHAIIHTHYECKOTo aHaim3a ¢ npumeneduem OLAP rTex-
HONOIMH,

ITomyuena CTPYKTYpa € YCIOBHbIM pasjefieHveM Ha «oObexTei» (puc.2) mns
KaxJi0ro, U3 KOTOPBIX, BO3MOXEH AHGQEPEHIMPOBAHHLIA MOAXO0A W YCTAHOBJIEHb!
3HAYeHHA YYETHBIX PErucTpoB. YmpaBnenwe o00H  CHOKHON  COLMATBHO-
IKOHOMHHYECKOH CHCTEMOH Hepo3moxHO 6e3 obpaTHOM CBI3H, KOTOpas 3aKJoHYaercs
B OTCIEKMBAHWH H AHATH3€ JaHHBIX, OTPAXKAIIIUX COCTOSHHUE 3TOH CHCTEMBl U CH-
Tyaipio Boxpyr Hee. IlocrosHHas nocTynHocTe akTyanbHO# MHDOpMaLmMU 1aeT Bo3-
MOYKHOCTH OLIEHHTDH TEKYyIlee NONOKEHHE Nef, a 0030p H3MEHEHHsS! KOHKPETHBIX Xa-
PAKTEPUCTHK BO BPEMEHM I03BONSCT OOHApYXMTL TEeHACHUMM pa3BuTHA. Takoe
YIpaslieHHe OCHOBAHO Ha 3HaHHH H notoMy Haubosee 3pdeKTHBHO.

10

nErsH B EDTIETb

OBPATHAA CB

OBPATHASI CBH3b

‘IIH ml E I 4 IH H‘M E‘

HCTOYHHKH HHOWPMAITHH HCTOYRHKH HHO@PMALTH|

HCTOYH)

O6bpexkTsl yueTa

TD — TeppuTopHanbHOe nonp&nenelmé' ~ FD- (yHKUHOHAIIBHOE o/ipas/ie-

Puc.2 — CrpyxTypa opraHu3allii Ha OCHOBe (DOPMalIbHOTO pa3sHeCEHHS
N0 CeMaHTHYECKHM [IPABHJIaM Ha 00beKThl

OHPCﬂCﬂHB 65-{'3HGC—HPO[[CCCI:I BRIICNEHHBIX 00BEKTOB B Ka4ecTse I‘IHq)OpMaLIH—
OHHBIX 0OBEKTOB pacCMaTPUBAEMOM MOJIEIH, H paccMaTpHBas KakIblil He3aBHCHMBIH
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SusHec-niponecc Kak OTASIBHYIO 9acTk MHGOPMaIHOHHON CHCTEMBI, MOXKEM IMOJy-
9HTh (POPMATH30BAHHOE ONMHMCAHHE MHOOPMALMOHHOH CXEMBI Kad/IOro ofbeKra M
MHOMecCTBa BeeX HHGOPMAMOHHBIX chcTeM 06bekTOB. [lposens Kiaccupuxaumo
arpulytor: uaeHTHGUKAITHONHLIE (Kmodentie) arpulyThl (ofoznamum 4'), dyux-
LHOHANbHbIE aTtpiuOyThl (0603RagMM A’), HeopManu3oBaHHEe aTpubyTs! (3amato-
mHecs BepbaibHbIM ONMHCAHHEM, HMEIOIIHe KauecTBEHHbIE XapaKTepHCTHKH) (000-
3HaYUM A’), paccMaTpHBaeMblii GH3HEC MPOLIECC MOKEM ONPEJIETUThL KaK MHOXKECTBO
YHOPSAIOYEHHbIX Map:
<ad >..,<a,d, ><a,d} >..,<a.d ><a,d >..,<a,d >

ClkLmel, |d=k+l+m ’ @)

Knaceudmxarms 6usnec-npoleccos o OTHOMIEHHIO K APYT K APYTY NpH HUHTe-
rpanyu npnBc,u,eua Ha pHC.3.

R P 3 £
COBNAAAMBE
1 j
" ¥ Ly & i
AnraTasakie R3HEC-IPONeCERE T e
Hepec G poLieccrl
Enauec—uponegcu, MHOKECTDA HACHTHQHKALNHONHBIX i
B ATPAGYTOB KOTO nepece 0KeCT- -
Ba @yuwu%ﬂa}:buur mgt‘cxon n‘l:pnﬁi;?r?;to’:{:rig:onu Mu {Az] =Ju {A?} { l l k
[ s e '
BIX TCH, 2 MR '-
“ea pyHKUHOHANBERIX by aTpubYTOB pasInua0TCR [ ’\{Az} =Du Azl }—I ;

H3HEC-ITP B, TE2 HIEHTHPHKAUHOHAKX
KAACCOB ATPHGYTOB KOTOPLIX He HePeceKaloTes H MHO-

A afa) -2
wecTBa GYHKIHOBANLHBIX maccon arpubyTos ogHOTD

Gramec-np epec rsow 2 . v o il
(uKalMORHBIX m:ccon a-rpnﬁy‘ms Apyroro 6 i & {”_} ~{eProda) nia'} )=.®
. 4y nfa) =2

—44 A3HOP e P up T ({.I‘I}r(\{A,}j)\.J({AL;!h{A‘})}=5 :

Puc.3 — Knaccudukanus no B3aHMOJAEHCTBHIO

B 3aBHCHMOCTH OT NPHHAANEXHOCTH K TOMY WIH HHOMY KJIacCy B3auMofe#cT-
BHA K HOICKANMM HHTErpainy OusHec-nporeccaM 6yeT HpUMEHATBCA COOTBETCT-
Bylollee npasuio (pHc.3) M 171s NONY4aeMOro WHTErpHpoBaHHOro GH3Hec-mpolecca
oDycnaBnuBaThCcA H3MEHEHHEM YMCIIa aTpHOyTOB MIOXKECTBa HACHTH(DHKALIMOHHBIX H
(YHKIIMOHAIbHBIX KIIACCOB!
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* /111 onHOPORHBIX OH3HEC-TIPOLECCOB H MepeceKaromuxces OHOPOMHEX Gu3-
HEC-TIPOHECCOB MHTErpalts NPOU3BOAUTCS Oe3 H3MeHeHHs quciia arpubyToB MHO-
KECTBA HACHTHOHUKAIMONHEIX # QYHKIHMOHATHHEIX KIIACCOB

e JI711 aHTHBHEIX OH3HEC-TIPOLECCOB HHTErpalyst IPOU3BOIUTCA 6e3 H3MemHe-
AHA 9HCa aTpUdYyTOB  MHOXECTBA HIeHTH(OMKANHMOHHBIX KNaccoB MHOXECTBO
GyHKUIMOHANBHBIX KIIACCOB ByneT onpenensthes GopMyod

{ar} ={a) ula), )
THE 4, —arp’ 5yT HHTErPHPOBAHUOrO OH3HEC-Nponecca
Yucno arpubyToB MHOKECTBA (YHKIHOHATHHEIX KJIACCOB Gy[eT YBEIMYEHO Ha KO-
JIMYECTBO HECOBNANANOIIUX atpuOyTOB

o Jlns mepeceKarommxcs OH3HEC-IPOIECCOR MHTCTPAlMA MPOM3BOTUTCS IO
COBIANAIONIMM aTpuOyTaM HIEHTUOUKAIMOHHBIX KJIACCOB, IIpU 3TOM MHOYXECTBO
RASHTHOUKAHOHHLIX KJ1accoB ByaeT onpenesThes GopMynott

fa'f=lryolay )
ucio atpubyToB MHOMXCECTBA HMAEHTH(PHKAMOHHLIX KIACCOB OyAST YBEIWYEHO HA
KOJIMYeCTBO HECOBNaiatomux arprbdyTor UnTerpams npoussoxnrcs 6e3 HaMeHenus
qHCna aTprOyTOB MHOXKECTBA (QYHKIHOHANBHLIX KIIACCOB

o JIng nepeceKaonpxes OGM3HEC-IPOLECCOB C NEMEHTAMH aIUTUBHOCTH HH-
Terpaups OPOM3BONHTCS MO COBAAAOLINM aTpubyTaM UNCHTHGhMKAUMOHHBIX Kiac-
COB, HPH 3TOM MHOXECTBO HJICHTH(HKAIMOHHBIX KnaccoB Oyner onpenenarses Gop-

1 %3%) ()74
)
('} ={eyolay (5)
Uucno arpubyToB MHOXKECTBA HACHTHQUKALMOHHEIX KIACCOB GYIET YBENUMEHO HA

KOJIMYECTBO HECOBNAiAIMX aTpHOyToB MHuOXecTBo (DYHKIMOHANEBHBIX KIIaLCoB
Oynet onpeaenatecs Gopvy o

{7} =lef ole} (6)

Yueno arpubyToB MHOXeCTBa (QYHKIUOHATBHBIX KJ1acCoB OyIeT yBelIHIeHo Ha Ko-
JIMUECTBO HECOBNANAIOUUX aTpuOyTOB

e JLnst pasHOPOMHKIX MEpeceKaoIMuX e OU3Hec-TIpoIlecCOB HHTETpalus Mpons-

BOJIHTCS I10 COBIRIAIOINM arpHOyTaM  HueHTH(HKAUHOHHBIX KIIACCOB OJHOTO 6H3-

Hec-lIpoliecca CO 3HAavYeHHIMH (QYHKUMOHAJLHBIX aTpuOyTOB JApyroro OusHec-

nponecca IIpu 3ToM MHOXeCTBO HAESHTHHUKANHONHBIX KTacCcoB OYAET ONpelenaThes

tdopMynoii

(f={efodafnle) )
Yucno arpubyTOB MHOXECTBA MAEH IM¢PHKALIHOHHBIX KNACCOB OyNeT YBCIMYEHO Ha
KOJ/IMYECTBO COBTIANAIONINX arpubyToB HAeHTH(OHKALMOHHBIX KIACCOB OAHOIO 6H3-
Hec-mpollecca €O 3HAYeHHAMH (QYHKIMOHANLHLIX aTpHOyTOB apyroro OH3Hec-
nponecca VaTerparus npouspopuTes 6e3 n3MeHeHua icna aTpubyToB MHOXECTBA
YHKIMOHATBHBIX KJIACCOB CXeMaTH4HO AaHHBIH IIPOIECC NPEICTaB/IeH Ha PUC 4
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o ]I pasHOPOIHBIX HErepecekalolecs OU3HEC-TIPONeCcCOB HHTETPALMA TIPO-
W3BOAMTCA B BUJE COBMECTHOIO XpaHeHHs MOMHOCTBIO HE3aBUCHMBIX YUETOB.

TakuM o06pasoM, OTHOUIEHHA MEXKAy B3aUMoJelicTByromumH OH3nec-
NpoleccaMy OLEHUBAIOTCH ABYMS THIIAMM CBOHCTB: Te, KOTOPBIE MOXHO Hemocpen-
CTBEHHO H3MEPHTh, H T€, KOTOpEIE ABJIAIOTCS KAYECTBEHHBIMH U TPeOyIoT MONApHOro
cpaBHeHHS 00BeKTOB, cOnafarOmMMX OLEHMBACMBIM CBOMCTBOM, 4TODB! OMPENEIUTH
HX MECTO N0 OTHOUIEHHIO K paccMaTpUBaEMOMY TTOHATHIO.

Busnec-npouece 1 Bu3Hec-nponece 2

Muowmectso Haentndurann-

<] | Muoxectso Huenrndukans-
ouublx atpubyror

QHHEIX aTprOyYTOR

b-launumen DHO

MHOKECTBO (yHKIHORE o

Hanpumep, Aapec :l

>

HECTBO (QYHKUHOHANEHBIX
arpubyros
atpubyros

. J

il
i QHO 2 :I

Puc. 4 — HHTerpanus pasHopoIHEIX, lIEpecekalommuxcs OU3Hec-NpoLecCcoB

O6paboTka u npeacTapicHne HHPOPMAUMH, NPUMEHHTENBHO K TanaM pac-
CMaTpHBaeMOro HNpoLecca Ui KOJMMYECTBEHHBIX IIOKasaTesach arpubyTOB, MOMKET
HpOHSBO,H.HTbCSi NpHMCHEHHEM npaMora METOoaa A ONHOro 3KCHepTa MMOCTpPOEHHA
GYHKUWH NPUHAJIEKHOCTH HEYETKOr0 MHOKECTBA, HANpHMep Npe/UIOKEHHBIM
Y. OcryaoM METO/IOM CeMaHTHIeCKRX aHddepeHunanos.

Bonpoc 06 uuTerpainu Ha Gase HedOpMaTH30BAHHEIX aTpuOYTOB M HETPOTH-
BOPEYHBOCTH TIPH 3TOM HH(OPMALHOHHOH CHCTEMBbl BEPXHEIO YPOBHS CBOJMTCSH K
PACcCMOTPEHIIO 3aBUCHMOCTEH MEXTY THIAMM BXORMIMX Hee aneMentoB. Kaxnomy
THITY B’iaﬂMOﬂCﬁC’l‘ByiOluHX 0OLEKTOB MOCTABHM B COOTBETCTBHE MHOKeCTBO CCMaH-
THYECKHX 3aBUCHMOCTEH ¢ IPYTHMH THIIAMH 00BeKTOB C, = {q} 1jel } .

Ka/pili THIN B3aHMOAEHCTBYIOIIMX OGBEKTOB 7, BJIEMEHTE KOTOPOTO YI0B-
NETBOPAIOT CBOHCTBY C,, ONpeeNaercs Kak MHOKECTBO

?::{(A‘,D] > < 44D >,<A*,#<~“(A1)>:j€f} ) ®)
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rie A — MHOXecCTBO aTpubyToB, D — MHOXECTBO 3HAUEHMIT ATPHOYTOB

Onpenenennble TakKHM 00pa3ov IpaBuiia MepekphITHs (TTepecedeHus) BIauMo-
JclicTByronnx o6LeKTOB yueTa H NOMYYEHHBIC Ha IMepecedecHNH MHOXKECTB HOBEIE
MHOMECTBA ONPEACAAIOT, B KOHEIHOM CHETe, BO3MOXKHOCThL Hcroinszopans OLAP
TEXHOJOTHHY HA BCeM HH(pOPMANHOHHOM IPOCTPAHCTBE HHTEIPHPOBAHHOTO Xpany-
JIAINA AaHHEX Y9UTEBas, 9TO CaMH CEMaHTHUECKHE OrPaHIYEeHHs (paBuiIa) MOryT
OBITh 3anaHBl H20OPOM NPH3HAKOB B BUAE [OMAapHBIX CPABHEHMH, He JUlst BCeX H3 KO-
TOPBIX CYINECTBYET OJHO3HAUHOCTE OTBETA, JULA HX ananusa Hanbolee nenecoobpas-
HO HCIIONB30BATh arlliapar HEYeTKOH NOriKu

[MpoRepeHubi ananu3 103BOJWET CBECTH 3a/ady MOCTPOEHUS HHOOPMAIMOH-
HOH aHATIMTHYECKOH CUCTEMEL K HOPMAILHOMY QTrOPHTMY

B Tperneil riape NpefcTaBleH aHANM? NPOrPaMMHBIX CPEACTB PEaTH3aliku
MHOTOMEPHBIX XPAHWJIHII JAHHBEIX, PACCMOTPEHE! OCHOBHEIC MOJETH JaHHBIX U HX
XapakTepHCTHKY OTMeHeHO, YTO 3BOMOIMOHHO OCHOBHBIMU KIACCHIECKAMH MOIe-
JAMH JAaHHBIX ObUIM HepapxuyccKkast, Cercsas 1 pelsAlnOHHas MOJICIH JanHEIX. B Ha-
cTOALIEee BpeMS PA3BHBAKOTCS M TAK HasbBaeMble ITOCTpelaionHble ioaxonsl Crhe-
nan of630p MonEel NanHbIX, B XOAE KOTOPOTO PacCMOTPEHH! 00JacTH IpUMEHEeHUs H
BO3MOXKHOCTHM  MEPapXHMYeCKMX M  CeTeBBIX, PpEeIAIHOHHBIX U  OOBeKkTHO-
OPHEHTHPOBAHHEIX MoOJieNneil AaHHEIX

ITpuseneHa wiaccuukanus cucteM ynpasienus Sazamu paniex (CYBI) no
CTENEHN YRHBEPCATBHOCTH M MOJENH NaHHBIX PaccMorpen anroput™ GOpMHpOBa-
unt OLAP xy6a Ha ocHoBe HedeTkux nIpasmi OTMEUEHO, YTO XPAMIKLIA JaHHBIX
NPaKTUIECKH BCEraa CO3AAIOTCA B KAYECTBE HACTPOWKM Ham MHOXECTBOM CYINECT-
BYIOIIMX ONEPAlOHHEIX CHCTEM, TIPOU3BO/IAINX CONPOBOKIEHHE PEISUHOHHLIX 6a3
naHHeIX  IToaTomy, Haubonee neNiecoofpasHo, OCTaBasCh HA PeJLILMONHON IaT-
(hopMe, BOCIOJIBL3OBATLCS NIPEHMYINECIBAMH HepapXUdecKoro B CeTeBoro Moaxonaa B
[Ipoleccax CEMAHTHYECKOTO MOJENHPOBAHHS CTPYKTYpHl XPaHWININA JaHHBIX
OLAP-xy® co3nmaercd u3 COeMHEHHS TablmIl ¢ NpuMeHeneM cXeMbl 3Be3fsl Mo-
Ieflb AAHHBIX COCTOMT M3 JABYX THIOB Tabnuu oJjHOH Tabmuubl (HakToB, KOTOpas SB-
JeTCA HEHTPOM 3BE3[IBI, ¥ HECKOMLKUX Tabmwil u3MepeHuii, 0 YiCHy U3MepeHHii B
MO aHHeIX - mydeil 38e3nn! B nenTpe naxopnwres Tabiuua, KOTOpas CONESPKUT
KmodeBble (aKThl, M0 KOTOPHIM JIENaloIcs 3arnpockt MHOMKECTBEHHBIE TaOJHIBI €
H3MEpeHMIMH NIPHCOSIUHIOTCS K TabmuIe «GakToB» H MOKa3bIBAIOT BO3MOXHbIE Ba-
pHAHTH! aHAaA3a arperHpOBAHHBIX JIAHHEIX Hepapxuyt B U3MepeHHIX HeOOXOTUMBI
NS BO3MOXKHOCTH arperaiiiid 1 AeTalu3anuy 3HaueHH! noxasarenel cormacHo ue-
papxudeckoii CTpyKrype basupysce Ha TpensnoxeHHOH B MccHeloBaHNH Kinaccudn-
Kalpi atpubyToB H McToe GOPMHPOBAHHS CTPYKTYPhl HHPOPMaLHOHHOH CHCTEMEI
B BUJE COBOKYIIOCTH B3aHMOJICACTBYIOMINX BEepPTHKANBHBIX H TOPH3OHTAILHLIX Ce-
MaHTHYECKH ONpEE/IeHIbIX H (HOPMANH30BAaHHBIX 00bEKTOB, CBA3AHHBIX APYT C Apy-
I'OM HepapXiJecKHMH OTHOLIEHHIVH KITacCOB aTpuOyTOB onpcaessTionmx ux 6usnec-
TIIPOLIECCOB, NPEMIOKEHO HCIONBb30BaTh B KAUECTBE N3MEPEHHH TIPH IOCTPOECHHH Ky-
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6a MHOXeCTB, DOMYYEHHBIX COIVIACHO IIPaBHA IEPEeKpHITHS B3aUMOJEHCTBYIOIMX
obrexros yueTa

Tabnuua ¢akToR NpH 3TOM COAEPKHT LENOYHCIeHHbIE KOJIOHKH, JAMOIIHE M-
CTOBYI0 XapaKTEPHCTHKY KaXIOrO, ONPEASNIeHHOro TakuM oOpa3oM M3MEpeHus, H
HECKOMBKO MEJOYHCICHHBIX KOJIOHOK-KIouelt ma gocryna k Tabnanam u3MepeHui,
KOTOPBIE MX paciimiGpoBLIBAtOT

JUis Kax[aoro M3MepeHHs] COCTaBIIEM CIMCOK YHHKATBHBIX 3HA4CHMH U3 3Me-
MEHTOB, XpaHsiumxcs B cTonbLax H Mpou3BOANM IIpelBapATENEHOE arperHpoBanHe
¢axToB Ui 3ammced, UMEIOIMMX ONMHAKOBbIE 3HAUYCHHS pasMepHoctell HMcmonesys
UPOMEKYTOUHEIe TAOMUIE! (TaK Ha3kIBaeMEble KPOCC - TabINubI) MOXKeM CBA3aTh ile-
MEHTBI pa3HbIX TabmI] MeXKIy coOOH, /UM 4ero Kaokmoil 3anucu B TabiHIax HiMepe-
Huil MOCTABUTL B COOTBETCTBHC CIHCOK, 3JIEMCHTaMu koToporo Oymyr HoMepa dak-
TOB, py GOPMUPOBAHEH KOTOPHIX MCTIONE30BANNCEH TH M3Mepenus. s daxros co-
OTBETCTBECHHO KaXKIOil 3almMCH MOCTaBHM B COOTBETCTBHC 3HAYEHUS KOOPAWHAT, TIO
KOTOpHIM OHa paclOJOXEHa B THIepkybe W3Mepenns HMEIOT HepapXH4ecKylo
CTPYKTYDY, COCTOSILYIO H3 ONHOIO MJIIH HECKONBKHX YPORHEH, HA OCHORAHMM KOTO-
POit OCYINEeCTBISIOTCS ONepallii CBCPTKH JUTH JIeTaIH3aI(Hu

ITpu BBEnEHHBIX OO0O3HAYCHUAX
L =1, ,k — KOJMYECTBO YPOBHCH HepapXu4ecKkofi CTPYKTYpPHl 1-20 H3MEpEHHS,
k— KOnmMYECTBO H3MEPEHUH
N! j=\, ,L,1=1, ,k — KOJIMYECTBO aIrperaros A J-20 YPOBHS i-20 H3MEPEHUs

Crenens arperauyn Kyba MoxeT OBITh Ipe/ICTaBNEHa OTHOIDEHAEM pEaIbHOTO
KONMY€eCTBa arperHPOBAHHbIX 3HAYEH I MMOKa3aTenei uaMepeHuil v¢ K MakCAMAaNbHO
BO3MOXHOMY V°

kL &
N H(Z Ny~ H N
Vag =Y == s=1 (9)

ye i 4L k
TG N/ +n-TTa?

=l =0

Bribop Merona arperaniun JaHHLIX 3aBUCHT OT KOHKPETHOH peluacMoH 3aJadd,
TIOACYCT arperariBOB BBRUIONHAETCS C HCUONB30BaHHWEM «KapT arperarumuy», BKIIO-
YalOMMX CTAHAApPTHBIE METOIB! arperauMy YuuTbhiBas MNpeloikeHHbI cnocob mo-
CTPOEHHS H3MepeHHii, ToApasyMeBaloIUil Hamrgre NepBHYHBIX JaHHBIX Ha HHXKHEM
YPOBHE HepapxHy, HauOosiee Iesecoo0pa3Ho HCIONb30BaHMe PH arperaliyy MeTona
CYMMMPOBaHHUS NCTATHIHPOBAHHEIX JAHHEIX

Peamizauns BHIOpaHHOIO MEXaHH3Ma TPYIIMPOBKH arpufYTOB MONYYCHHBIX
u3Mepeluil P pacCMOTPEHHH CPOPMIPOBAHHOTO Kyba B GoJiee KpYIIHBIE H3MeEpe-
HHS CIIOCOGCTBYET CYINECTBCHHOMY CHIDKEHHIO CrO MEpPHOCTH H OOJErJeHHIO BOC-
HpHATHS HHPOPMALIHH

B cBsi3u ¢ HaMUYIHEM HECKOJIBKMX IEHTPOB aKTYaM3alliy, KECTKO pernameH-
THPOBAHHBIX CPOKAX ¥ BHIaxX PerNaMeHTHOH OTYeTHOCTH ([0 HCXoisfulell CHH3Y
BBepX), Hanbornee nenecoobpasno obecnedUTh OAHOBPEMEHHOE XpaHeHHe B paMKax
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HUTErPHPOBAIHOA HH(POPMaNMOHHON CHCTEMBI BEPXHETO YPOBHA JETANHINPOBAHHEIX
JAHHLIX, METANAHHLIX M arperupoBaHHLIX B BHUJle aHANMTHYCCKHX Tabiui HapHbIX
VYauTeIBast, HATHYNE HECOBIANAIOINMX H HE3aBUCHMBIX PETAMEHTOB OTYETHOCTH, He-
00X0IMMO HCHONH30BAHNE MHOIOYPOBHEBOH apXUTEKTYpPH! XPaHWIMINg JIAaHHBIX Pe-
IIeHHe JAHNOH IpodIeMpl MOXET OBITH MONyYeHO MyTeM BBEICHHS CNOS HABHTAIH-
OHHBIX MCTAJIAHHBIX MEXAY PU3NICCKAM XPAHWIHMINEM ¥ IIPOrPAMMHBIMK ITPATOKE-
HUsMH ero o6paboTke, KOTOPLII K ToMy jke obecrreynsan G5l ONEpaTHBHYIO TPaHCHIa-
LMIO PEJIAIIHOHHBIX JAHHLIX [Ipennoxeno HCMoONb308alHe IPOMEXYTOUHOTO CKNajga
JAaHHBIX, KOTOpBIH ABIISeTCA Kommel 6a3bl JaHHEIX ydeTHOH cHeTeMs! JlanHble mpo-
MeXyTOYHOIO CKNana UCIoNL3yoTes aid cosnanus OLAP-xyOoB U BUTPHH JaHHKIX
TI0 PasHBIM HANPABIEHUAM OTYETHOCTH, C PA3IN4HBIM PETSIAMEHTOM MNOCTYIUIEHNS U
TIOATOTOBKH MHbopMmarmy Taxam o6paszom, MOCTpOCHHE XPaHWUAINA JAHHBIX BEI-
TIOJMSIETCA B TPEXyPOBHEBOMH apXuTeKType

Ha neproM ypoBHe pacnonoXensl HCTOYHUKN AaHHBIX — BHYTPEHHHE PerHcT-
PHPYIOIIHE, YUETHBIE H CIIPABOYHBIE CHCTEMBI

Ha BTOpoM ypoBHe COfEPKHICS

® HEHTPAILHOE XPaHHITHINE, KyAa cTexaeTcs MH(hopMallus ¢ epBoro ypoBHS,

® IPOMEXYTOYHBIA CKJIaJl JAHHBIX, KOTOPBI] HE COREPMHUT HCTOPHUECKHX JaH-
HBIX H ABJAETCH HCTOYHHUKOM aHAMMTHYIECKOH HMHGopmamuu it co3ganus OLAP-
Ky0OOB M BUTPHH JaHHBIX 110 Pa3sHbIM HalpaBNEHUAM periaMeHTHO! OTIeTHOCTH

e Ha TpeTheMm ypoBi€ pacnojiokeH Habop NpeaMeTHO-OPUEHTHPOBAHIIEIX BHT-
PHH JaHHBIX, HCTOYHHKOM HHGOpMalHK 11 KOTOPHIX ABASETCS LEHTPAMbHOE Xpa-
HUTHINE JAaHHbIX

Creman aHanu3 1y Teil NOBbUOCHAS 2QOEKTHBHOCTH 3aIIPOCOB K Pa3peiKeHHOMY
runepky0y € 3aKIIOYeHHEM HEOOXOIUMOCTH HCIHONB30BAHHSA ANTOPHTMOB, MO3BO-

maoumx GuKCHpoBaHie NOMyYeHHs MyCToll BHIGOpKM Ha sTane (HOopMUpPOBAKHUsL 3a-
npoca

B ucTBepTOM raBe puBeneHa oeHKa 3QPexTHBHOCTH NPEAIOKECHHOH CHC-
TeMBI Ha MpHMEpe PErncTpalHoNiIoro ydera Hacenenus [1okaszano, 4To M3N0oXCHHAas
KOHIIEIINSA CO30aHHs TEPPHTOPHAIBHO pacTipefiesIeHHOH NHTErPUPOBAHHOI CHCTEME!
ydera HaCENenHs He 3aTParuBaeT H HE OrpaHHYHBaeT CBOOOIB! pa3sBUTHA KaXAOH 13
B3aHMOJCHCTBYIOMNUX CHCTEM, KOTOPHIE MPOAOIDKatol paboTaTh IITATHO, OCHOBHIBA-
SCh Ha CYUIECTBYIOIMEH NpaRoBoil H HOPMATHBHO Metojudeckoif Oasze bnaronaps
3TOMY, KaXAas U3 CHCTeM MOMKET Pa3BHBAThCA M COBEPUICHCTBOBATLCA HE3ABHCHMO
OanosuagHas HASHTHOUKANMA OCYMIECTRIICTCS Ha OCHOBAHHUU IIONTHOI0 Habopa oc-
HOBHBIX H JIOTIOIHUTENBHBLIX WACHTH(QUKAIHOHHBIX JaHHBIX CIMCOK PEKBH3UTOB, C
MOMOUIBIO KOTOPBIX IIPOM3BOAMTCS HICHTHOHKAINA, QOpMUpPYETCS HA OCHOBAHMU
CriELHATI3HPORAHHEIX ANTOPHTMOB MPOLEXYPHl HMASHTHQNKAIMHN, OCHOBAHHLIX Ha
HASHTH(UKALMH N0 CTENEHH TIOXOXECTH OCHOBHBLIX MACHTHMHKAIMOHHBIX NANHBIX
ANropuTMol HACHTHOHKAIHMH JIHYHOCTH TapaHTHPYIOT BEPOATHOCTE KOPPEKTHOM
uaeHTHOUKAINY, NPeHeOPESKUTENBHO MAIO OTIHTAIOIEHCS OT CTOTPOUEHTHOR, TIpH
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YCJIOBHH KOPPEKTHOCTH HCXOJHBIX NAaHHBIX, 9TO He Bcerga semormsercs Hanborb-
taee guco ommboK ¥ HEeTOYHOCTell BCTpeYaeTcs B PeKBU3UTAX OTPAKAIOMMX MECTO
poxcienms (BIUTIOUast cuHTakcHdeckue oumbxu) ITpoGnemsl Takix 11€COOTBETCTBHMR
PeInaoTCa € HOMOINBIO ATBTCPHATHBHEIX KNACCH(PHKATOPOB

C TOoYKH 3peHHs1 HHPOPMAUHOHHOIo 06eCnCIeHm IMPOKOTO KPyTa MOTEHIH-
anpHbIX aDOHEHTOB, MHTErpaliisi LEHTPATbHOH H TEpPUTOPHAILHBIX ABTOMATH3HPO-
BAHHOH CHCTEME! ydeTa HaceleHUs B €HHOE MH(OPMAIMOHIOe IPOCTPAHCTBO, CO3-
aeT HOBOE KadecTBO, KOTOPOE 3aKIHOMacTCs B IOSBJICHHH HOBBIX BO3MOXKHOCTCH
OIIEPaTHBHOI0 PEIICHHA pa3HoOOpasHEIX CTAaTHCTHYECKMX W aHaIMTHIECKHX 3amady,
¢$opMHpPOBaHHS NMPOrHO3HBIX OLEHOK IO COLHaNbHO-JeMOorpaduueckoMy PazBHTHIO
moboit #3 obcmyxuBaeMbIx TeppuTopHii IlOBBINAETCS ONEPATHBHOCTh ITONYHEHHS
KOMILTTEKCA CBOAHBIX IEPCOHANBHBIX JAHHBIX Ha JI00OM ypOBHE HCIIONB30BIHUA aB-
TOMaTH3MPOBaHHOM cucreMsl Ilpu aToM Bozpacraer posb, Kak Beeil HHTErpHpOBaH-
HOH CCTH, TaK M KaXKIOH B3 BXOISAINMX B HEC CHCTCM

OxoroMuueckuil 3ddekT 0T co3TaHusa aBTOMATH3UPOBAHHON CHCTEMBI ydela
HaceleHns CKIAOBIBACTCS H3 IBYX COCTABISIOIIHX' YKOHOMMH CPEJICTB BaceleHus U
HKOHOMHH OIOIKETHBIX CPEACTB

B nenioM, B MaKpO3KOHOMHYECKOM, CMEBICTE 00€ COCTaBIIOIHE FBILIOTCA Tec-
HO B3aMOCBS3aHHBIMH U obecniednBaroT ot o dexT, KOTOPLI MOXET U3MEPSTh-
cs B Macmrrabe obiero o6beMa BATOBOrO BHYTPEHHETo MpoykTa KonnaecTBeHHEIi
3¢deKT B JaHHOM Cilydac Onpenesiercs SKOHOMHeN Ha 3aTparax, CBI3aHHEIX ¢ o0ec-
TIEYEHHEM MEXBEIOMCTBCHHOTO B3aWMOJEHCTBHA B NENSIX OPraHd3aliM BeICHMS
y4eTa HacelICHHs B YCIOBHAX OTCYTCTBIA IEIOCTHON CHCTEMB!, JyOIMpOBaHUeM Aek-
CTBHH pa3siHYHEIX OPraHOB BIACTH IpH cOOpe, XpaHEHHH H HCIONB30BAHHU NCPCO-
HanpHOH MH(OpMarmH, HeoOXOZUMOCTHIO MONYUeHHS HAaCeNneHueM pasHoo0pa3HbIX
CIIPaBOK B Pa3TMIHBIX Oprafax BIacTH ¥ Ap.

OnHuM K3 BRXHCHIIDIX 3KOHOMHYECKHX 3QQeKToB, gBnsercs CHIXCHHE H3-
JIEPHKEK, CBSI3aHHBIX C HEOOXOMHMOCTRIO MONYIeHNs IPaKIaiaMH palIMIEbIX CIIpa-
BOK B pa60're IIpUBEACHA OLEHKA, cAClalHad Ha OCHOBC MMCIOINUXCA CTATHCTHUEC-
CKHX JTaHHBIX

IIpoBenenHEIe HCCICAOBAHHS [103BOIDUTH 0DOCHOBATH M pa3zpaboTaTh NPHHIM-
Bl CHCTEMHOTO TOCTPOEHMA 2aBTOMATH3UPOBaHHON CHCTEMBb] PErHCTPAIIMOHHOTO yHe-
Ta HaceNIeHHs, ONPe/Ie/ITE TPeOOBaHN: K €6 OCHOBHEIM 3JICMEHTaM, XapaKTepy M To-
TIONOTHY B3aUMOJNIEHCTBHS 3THX 3JIEMEITOB

OCHOBHBIE PE3VJIBTATHI
1 Ha ocHoBanuu pe3ynbTaToB, NPOBENEHHLIX aHAIM3OB TMIPCVIOKEH MCTON
hopMupoBaHus CTPYKTYPhl HHGOPMALMOHHON CHCTEMEI B BHIE COBOKYITHOCTH B3ai-
MOAEHCTBYHOIIMX BEP IMKAIBHEIX ¥ TOPH30HTALHEBIX CEMAHTHYECKH OTPEIEeTCHHBIX 1
(HOpMaNH30BaHHLIX OOBEKTOB, CBA3AHHLIX XPYr C APYTOM HepapXHYCCKIMH OTHOLIE-
HIBIMH KJIACCOB aTpuOyTOB, ONpeAe/smolHX ux OH3Hec-Mponeccos, OTIMYAOMHIic
OT TpagMOMOIHEIX METOAOB TEM, YTO Ha OCHOBE NpeJUIOKENHOM KiaccuuKalyy ar-
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pubyTOB, 1103BOJIIET NOBLICHTE (GOPMATTM30BAHHOCTh MPABHII B3AUMOJICHCTBUA O00®-
€KTOB y9€Ta, YTO OTKPLIBAET BO3MOXKIIOCTS 1IENCHAIIPABISHHOrO Pa3BHTHA CHCTEMEI

2 Ha ocnose poBeACHHOro aHAM3a TEHACHIUH Pa3BATHS HHPOPMAIIOHHLIX
CHCTEM, NIPCASIOKEHA KOHNENTYANbHA% MOAENh MHOTOYPOBHEBOH apXMTEKTyphl Xpa-
HUAATHE MAHHAIX, OCHOBAHHAL Ha JIOTHHMECKOM M Jianee MarhOpMEeHHOM pa3ieneHny
GYHKIME yueTa H OTYETHOCTH, HOBH3HA KOTOPOil 3aKimovaercs B HpUMEHEHHH MeTo-
JIOB TEOPHH HEYETKMX MHOXECTB K HEYEeTKUM IpaBUiIaM MNepeKphITis BiauMopeiicr-
ByIOIMX 00LEKTOB ydeTa st popMupoBanns yetkux uamepeHuii OLAP xybos un-
TErPUPOBANHOTO XPAHUIHING JaHHBIX

3. Ha ocHoBe ananu3a MeTONOB B3aUMOJICHICTBHSA CTPYKTYPHBIX KOMIIOHEHTOB
TIPENIOKEHO HCIIONBE30BaHHE TPEXYPOBHEBOTO XPaHIIHMA JaHHBIX, KOTOPOE B CO-
CTOSHUM ODecredHTh AOCTATOUHYIO, (YHKIHOHANBHYIO HaZeXHOCTh XparHuiHld
JAHHBIX U XOPOIIYIO BOMOXHOCTE PacLIHpeHus 3a cqeT ObICTporo no0aBIeHus BUT-
pun ganHbx na cosmamusa OLAP-kyOOB M BHTPUH JaHHBIX [0 pa3zHhIM Harpasie-
HESM OTHETHOCTH, C PAuIMTHBIM periiareHroM MOCTYIUISHUS M ITONTOTOBKM MHQOp-
Mauuy, YIIpoienys padboTel notpebuTtenel aHamUTHIECKOH HAGMOPMAINH, B apXATEK-
Typy TPEXyPOBHEBOIO XpaHHINAIA JaHHBIX BEREACH IIPOMEKYTOTHBIN CKIaT JaHHBIX,
CO371aB DTHUM HOBYIO apXUTEKTYPY TPEXYPOBHEBOI'O XPAHIIHIIA JAHHBIX

4 [lpemioxeHHasd METOAUKa OUeHKH d(hEKTHBHOCTH Y4YETHON CHCTEMSBI Jieii-
CTRyIOINCH B OpraHax TIOCYIApCTBCHHOIO YIIPaBJIeHHs, IO3BOISET KOJMYECTBEHHO
OLEHNTHL SKOHOMHIO OTAENBHBIX 3aTpaT rocyfapctsa HOBH3Ha NPelIoKEHoro Me-
TOZa OIEHKHN 3(phHexTUBHOCTH YYECTHOH CHCTEeMB], 3aKOYaeTCst B TOM, Y10 IOSBASALT-
€1 BO3MOXHOCTE KOJIMMECTBEHHOH olleHkd ciibkeHus noreps BBIT Ha ocnoBe craTn-
CTHYECKHUX JIaHHBIX O CHYWOXKENIHM BPEMEHHBIX 3aTpaT HaceNIeHMs CBA3AUHLIX C IONy-
JeHHeM pa3mIYHbIX JOKYMEHTOB U3 Hee

MYBJHIKAIIU, OTPAKAIOINMUE PE3VIRTATHI PABOTHI
B peyensupyemonr yncypnane uz cnucka BAK

1 Meron ¢opmupoBaHnsd CTPYKTYphl XpaHHIMINA AAHHLIX IJif aBTOMATH3H-
POBAHIION YUETHOM CHCTEeMB! Ha OCHOBE IPOIIECCHOTO aHANM3a NPeAMeTHOH obmactu /
I'T Kymixos, B B Anronos // Bectuk YI'ATY Hayw. KypH Y$HMCK Ioc asxang
Texn yH-12. 2006 T §, Ne 1(17) C 60-67

B opyzux uzdanunx

2 Tlpo6icMBl HCTIONB30BAHAS COBPEMEHHAIX HH(OPMANHOHHLIX TEXHONOTHH B
yrpasaenun / 1 ]I Annpees, B B Anrtonos / Tpynst CapaToscKoro 10pHIH4ECKOro
uncrutyta MBJ Poccnn CIOM MBJI P® 1997 C 83-86

3 CospeMennbie HHOpMaHOHHLIE TEXHONOrHH B AesitensHoct MBJL PB /
H ]I Annpees, B B Aurtonos // Becrimk YIOU Vipa 1999, Nel C 57-60

4 Conepencreopanste nndopvanponnoro obecnedenus MBI Pb ua ocno-
Be MHCTpyMenTansnoro cpeicrea FAKT Hoctaxenus v nepcrnextisst / BB Anto-
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Hos, H J1 Annpees // UndopMarusais — NpaBOOXpaHUTEIRHBIX CHCTEM Marep
IX Mexnoynap Hayd kond Mocksa AH MBJI P®, 2000 C. 127-134

5 HWnacrpymenranbHoe cpenctBo FAKT, npobrnemst u nepcnextueol [/
B B Anxrtouos, H [ Annpees // CoepmeHcTBOBaHMe HH(pOpMaIHOHHOTO obecretde-
aust MBJl Pb marep pecn koH} «AKTyainbReie mpobieMsl 60psObI ¢ MpecTymHo-
ct10 B Pecybnmuke Bamkoprocran» Yia, 2000 C 18-20

6 Hudopmarmonno-seruucnntensias cetre MBJI Pb / HJI Amnnpees, BB
AntoHoB, BU Muxaiinos // OnbiT paGoThl # NEPCIEKTHBLI Pa3BHTHA MaTep MEX-
By3oBckod HITK «AxTyamsHble npobiaeMs! COBEPIIEHCTBOBAHHS NTPABOOXPAHUTCHE-
HOl HesTeIbHOCTH B COBPEMEHHBIX YCIoBusIx» Yemnbunck: Uensbuuckuil opuauye-
ckuil mucTHTyT MBJ Poceun, 2001 C. 14-17

7 Ilpaxruka B3auMosaeiicteusa VI MBJ Pb ¢ nonpazaenennssvu ['YVH MIO
B BONpOcax npenoctasienns nadopManun / B B Axtonor / Marep Bcepoc ceMu-
Hap - copemiaama  «O 3anagax ungopM nentpos MBJ, I'YBII, YBJ] cyGbextoB P®
MO peamn3ali KOHIENIINH Pa3sBUTHS HHGOPMANMOHHO-BHIYUCIMTENLHONR CHCTEME
MBI Poccun 1a 2002 - 2006 romer» Kazamsb, 2003 C 52-57

8 IlpuMeHneHHe COBpeMEHHBIX HHOOPMAlMOHHBIX TexHOmorwi Pabora ¢ mi-
GopMallHOHHO-CLIPaBOYHbIMA Da3aMH JaHHBIX C MCIONBE30BAHHEM eJ(MHOi nHbOopMa-
LMOHHO-TeIeKOMMYHHKAIHOHHOR cucTeMsl / B B AntoHOB // COopuux  Hndopma-
HOHHO-aHaIMTRHecknX MaTepuanos Ne31 MBJI PB marep yuqeb -Meron cGopoB
HauanshukoB OBJl Yoa, 2005 C 25-52

9 OpuA ¥3 METONOB NOBBUNCHUA SKCIUTYaTAUHORHEIX XapaKTEPUCTHK IpHMe-
HSEMbIX AaBTOMATH3NPOBAaHHEIX HHOOPMAUMOHHEIX ciicTeM B MBJI Pectiy6miiku bamn-
koprocran / BB Amntonoe // Computer Science & Information Technology,
CSIT’2005 wmartep VII mexnmyHap koH¢$ MO KOMIBIOTEPHEIM HaykaMm ¥ uHboOpMa-
OROHHBIM TexHOMOrMsAM Yda YTATY, 2005 T 3 C 148-151 (Crares Ha asHDi
13 )

10 KoMmOuHMpOBaHHEL! NOXXOA pellenHs NPobNeMEl epexoa OT ONepaTB-
HBIX 6a3 NaHHBIX COCHHALHOrO Ha3HaueH!us K HHTErPUPOBAHHEM MiibOpMaI[HOHHBIM
cHcTeMaM KopriopaTHBROro yposss/ B B. Autonos, I' T Kynuxos / Computer Sci-
ence & Information Technology, CSIT°2006 marep VI mexnynap koH¢ 110 XOM-
HBLIOTEPHBIM HayKaM H HEQOpManHOHHBM TexuonormsM Kapncpys (Iepmarms)
YTATY, 2006 T 2 C 7-14 (Crarss Ha anTaI 53)

11 Onpenenenue CTPYKTYPBI MHOTOYpPOBHEBO#H TeppUTOPHANLHO-
pacnpefieqieHHoH y9eTHOH CMCTEMBI HA OCHOBC (OpMAIBHOM MHTErpanmu OH3Hec-
pOUEccoB 06BEKTOB 10 cemanTHYeckuM npasunam / I'.I" Kysmkos, BB Antonos //
VilpaBnenne 3KOHOMHKON METOJBl, MOJIENIY, TCXHOJOTHA Marep IMMIeCTOH BCepoc
Hayd Kondp ¢ MeKaynap ydactHeM Yda, 2006 T 1 C 228-233

5
Conckarejn \J%/ B B. Antonos
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