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MPEONCNOBKVE

Pa3BuTNE IKOHOMUKY U APYTrUX Cep YesoBevecKon aeaTenb-
HOCTW B Hallle BPeMS CBSA3aHO C NPUMEHEHNEM BblYNC/IUTENbHOM
TEXHWKM, CO3[aHNeM UH(POPMALMOHHbLIX CUCTEM Pa3/INYHOIO Ha-
3HaYeHus.

B KHMre NpeAcTaBneHa cucTema NOHATUIA, ONUCbIBAKOLLNX 3KO-
HOMMYECKYH MH(POPMaLNOHHY0 cuctemy (BVC) B LLeNoM 1 ee KOM-
MOHEHTbI. PaccmaTpmBatoTCs OCHOBHbIEe NPO6/1eMbl, MOAENN 1 Me-
TOoAbl co3faHuna u conposoxaeHns SNC.

B aucuunnvHe «Teopus 3KOHOMUYECKMX MHKHOPMALMOHHbIX
cuctem» (TAMC) ocHOBHOE BHUMaHMe yenseTcs Npobaemam opra-
HU3aLUM HpopMaL My Npu pelleHnn 3agady Ha 3BM un TexHono-
rmm 06paboTKn MHGopMaLun.

OpraHusaumsa maTepuana B y4ebHWKe CBA3aHa C BblAeNeHNEM
KoMMoHeHTOB AVC (6a3a faHHbIX, MeTanHopMaLms, nporpam-
MHOe 06ecrneyeHue, BbIYMCIUTE/IbHAA CUCTEMA), 3TAMOB UX XKU3HEH-
HOro uMKna (NPOeKTUpOBaHWe, BHepeHWe, aKCnyaTauus, Mo4n-
(hnkKaymsa), ypoBHel npeacTtaBieHns nHhopmayun (BHELWHWHA,
KOHLIeNTYasbHbIi, BHYTPEHHWIA).

Ona eguHuy, nHopMaumum BBOAUTCA pPsAL CBOWCTB, TaKux,
KaK UM, 3Ha4yeHune, CTPYKTYpa, onepaummn Haf Ha3BaHHbIMY CBOWA-
CTBaMU, OrpaHNyeHns N MeTobl NPeACTaB/eHNs 3HaYeHNiA. [eTanb-
HOE M3y4YeHmne 3TUX CBOMCTB MPON3BOANTCSA B rnasax 2, 3 u 4.

MojgenupoBaHue BHELIHWX MPeACTaBAEHNA 3KOHOMMYECKONA
MH(OPMaLMM ONMpPaeTCs Ha aHaIM3 IKOHOMUYECKMX NoKasaTenen.
MopenupoBaHue npeacTaBneHnii MHGopmauun B QM C Ha KoHLen-
Tya/lbHOM YPOBHE npejrnonaraet UCNoJib30BaHWe CUHTAKCUYECKUX
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Mofaenei aaHHbIX (PensuUMOHHOW, CETEBOW, MepPapXMUECKO) 1 ce-
MaHTUYEeCKNX MOZeNei (CemaHTUYecKme cetu, peimMbl 1 op.).

Mogenu faHHbIX aHaIM3NPYHOTCA CYYETOM NPUMEHSAEMbIX UH-
(hOopMaLMOHHbIX KOHCTPYKUWIA, onepauunini u orpaHuveHmnin. Ans
NMPUMEHEHNA CUHTAKCMYECKMUX MOJeNeil AaHHbIX XapaKTepHO WUC-
Nnonb30BaHMe eANHOro annaparta (yHKUMOHaIbHbIX 3aBUCUMOC-
Teil. OH NO3BONSET NPOM3BOAUTL HOPMASIU3ALUIO PENALMOHHBIX
6a3 AaHHbIX, CO34aBaTb KOPPEKTHbIE CETEBbIE U MepapXuyeckune
6a3bl JaHHbIX. ViccnefytoTcs Takke aumMKamyeckune 6asbl JaHHbIX.

CeMaHTMyecKre MOeNN faHHbIX NPeLCTaB/eHbl Kak CpeAcTBO
nccnefoBaHUs NpegMeTHON o6nacTn 1 annapaT npeAcTaBieHuUs
3HaHWI 0 NpefMeTHOM o6nacTu u camoii AV C. basa 3HaHU Tpak-
TyeTCs KaK pa3BuTue 6asbl JaHHbIX, NO3BO/IAKOLLEE MONyYaTh CBe-
JeHnd, ABHO He XpaHAwmecs B SNC. MNpoaHannsnposBaHbl BO3-
MOXHOCTU Mogenelt ukcayum n MaHUNynMpoBaHUA 3HAHNAMMU.

Mpy paccCMOTPeHUN BHYTPEHHEro YPOBHSA NPeACTaB/eHNs NH-
(hopmaLMy 0OCHOBHOE BHUMaHWe YaenseTcs aHann3y CTPYKTYp AaH-
HbIX 1 aNTOPUTMOB, OCOGEHHOCTAM MX peann3alm Ha COBPeMeH-
HbIX SBM.

VccnepnoBaHue BblYNCNNTENbHBIX NpoLeccos B OV C onnpaet-
CA Ha BbleNleHne napamMmeTpoB, XapakTepusytoLwmx Bce CTPYKTYp-
Hble KOMMOHEHTbI CUCTEMbI, PACCMOTPEHUE (hOPMabHbIX Xapak-
TEPUCTUK MPOLIECCOB, aHaNN3 BbIYUC/IMTENBHON Harpy3km 9BM
npv peanusayuy NpoLeccos.

Ana vanoctpauumn MeTofoB 06paboTKM AaHHbIX B KHUMe UC-
nonb3yroTcs a3blku Mackans, SQL, dBASE u IMponor.

YcnewHoOMY YCBOEHUIO MaTepurana y4ebHrKa NOMOXeT pa3pa-
60TaHHas aBTOpOM obyuyatoulas cuctema BEIFA no gucumnnvHe
«Teopus 3IKOHOMUYECKNX NHPOPMALMOHHbLIX CUCTEMS.

MaTtepuan KHATM COOTBETCTBYET y4ebHOI nporpaMmme no guc-
uunanHe «Teopms IKOHOMUYECKUX UH(OPMALMOHHbBIX CUCTEM.
KHura npegHasHayeHa gns cneunanncTos, 3aHATbIX pa3paboT-
KoWi n conpoBoxaeHnem SNC, a TakxKe CTyAeHTOB, 00y4YatoLLnX-
Cs N0 crneunanbHOCTAM «MH(opMaLMOHHbIE CUCTEMbI B 3KOHO-
MUKe» N «MaTemaTnyeckne MeToAbl U UCCef0BaHNe onepawmia
B 9KOHOMMKE».

Maparpad 4.3 HanncaH cCoBMecTHO ¢ H. B. AHApeeBo.



[(naBa 1

OCHOBHBbIE NOHATUA
SKOHOMUNYECKUX
NH®OPMALMOHHbIX CUCTEM
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NHOOPMALIIOHHAS! CUCTEMA
B OBLLEM BUJE

CerofiHa 06paboTKa 3KOHOMWYECKOIN MHopMaL MK cTana ca-
MOCTOATE/IbHbIM Hay4YHO-TEXHUYECKMUM Harnpas/ieHUeM € 60NbLLINM
pasHoobpasnem naei n MetofoB. OTAe/bHblIE KOMMOHEHTbI NPO-
Liecca 06paboTKM aHHbIX LOCTUIIN BbICOKOW CTENeHW opraHunsa-
UMM 1 B3aMMOCBA3M, YTO NO3BONSET 00bEeAUHUTHL BCE CpescTBa
06paboTKu MHHOpMaL MM Ha KOHKPETHOM 3KOHOMUYECKOM 06bEK-
Te NOHATUEM “3IKOHOMMWYecKad MHpopmMaunoHHaa cuctema”
(BNC). AeTanbHoe nsyyeHne SNC onmpaeTca Ha NOHATUA “UH-
hopmaunsa” n “cuctema”, K KOTOPbIM Mbl U NEPEXOAUM.

WNHpopmauns n cuctema, BO3MOXHO, ABAAOTCA NPOCTEALIN-
MU (PyHAaMeHTa/IbHbIMW KaTeropusiMu, He BbipaXkaeMbiMy Yepes
60nee o6Lme NoOHATUA. TO3TOMY NPMBOSMMBIE fanee onpegene-
HWSA BCErO NNLWb NMOACHSAIOT Y YTOUHAKOT 3TW KaTeropumn.

MoHsATMEe MHdopMaLN

CyuiecTBytoLime onpegeneHmsa NOHATUSA “nHpopmalmnsa” noc-
Ne TLWaTeNbHOro aHanmn3a 06bIYHO NPU3HAKOTCA HeYLOB/IETBOPU-
TeslbHbIMU. Yalle BCero aTu onpeaesieHns paccMaTpmsatoT MHGOop-
MaLMio B CPaBHUTENIbHO Y3KOM KOHTeKcTe. MonbITKK Aath 6onee
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LWMPOKOe OnpefeneHne BHOCAT 3/IeMeHT HesiCHOCTU. Mo3Tomy
BPAL I BO3MOXXHO C(HOPMYNMpoBaTb OAHO TOHHOE OnpeaAeneHme
3TOro NOHATUS.

[ 0BONLHO TaKy pacnpocTpaHeHHbIM SBASETCS B3NS4 Ha UH-
(hopmaLmIo KakK Ha pecypc, aHa/IorMyHbIil MaTepuanbHbIM, TPYLO-
BbIM 1 IGHEXXHbIM pecypcam. 3Ta TOUKa 3peHUs 0TpaxaeTcs B Cle-
AytoLeM onpeaeneHnu.

WHdhopmauus - HoBble CBEAEHMS, NO3BONAOLLME YIYULLINTb MpPo-
Lieccbl, CBSi3aHHble C Npeobpa3oBaHNeM BELLECTBA, HEPrN U CaMoii
VHopMaLmK.

VHdopmayms He oTaennma oOT npouecca MHHOoOPMUPOBaHKS,
NO3TOMY He06X04MMO paccmaTpuBaTb UCTOYHUK UH(OpMaL K 1
notpebuteneit nHGopmaymmn. Ponb noTpebutenein Hpopmaumnm
OYepyMBaeTCA B TAKOM OMpeseneHunn.

WHhopmaums - HoBble CBEAEHNS, NPUHATbIE, MOHATbIE U OLEHEH-
Hble KOHEYHbIM NOTPebrTeNneM Kak nosnesHble.

WHhopmaumeld SBNAIOTCA CBELEHNS, pacluvpstoLwye 3anac 3Ha-
HUIA KOHEYHOro NoTpebuTens.

Bbigenaorca Tpu ¢asbl CyLLeCTBOBaHUSA MH(OPMaLUN.

1. AccumunnposaHHas HMopMaLms - npescTasfieHne coob-
LWEHMWI B CO3HAHUM YeNl0BEKA, HaNIOXXEeHHOe Ha CUCTEMY ero MOoHS-
TWIA U OLEHOK.

2. JOKyMeHTMpOoBaHHasa NHopmauns - cBeaeHNs, 3aMKCnpo-
BaHHble B 3HAKOBOW (hOpMe Ha KaKOM-TO PU3NYECKOM HOCUTENE.

3. MepepaBaemas UHhoOpMaL e - CBEeHUSA, pacCMaTpmBaeMble
B MOMEHT nepejayvt MHpopMaL M OT UCTOYHUKA K NPUEMHUKY.

B fanbHeliwem 6ygem paccMatpuBaTth TOMIbKO LOKYMEHTUPO-
BaHHYI UV nepefasaeMyto MHGpopmaumio. MNogasnatoLwas mac-
ca MH(opMaunn cobupaeTcs, nepegaetcs n obpabaTbiBaeTcs c No-
MOLL b 3HAKOB. 3HaKM - 3TO CUrHasIbl, KOTOPbIE MOTYT NepefaBaTb
MH(OpMaLMIoO MPU HaMYMK cornawieHns 06 Ux CMbIC/I0BOM CO-
LEePXaHUWN MeXJy UCTOYHUKAMM M MPUEMHUKaMU MH(OopMaLUK.
Habop 3HaKoB, AN KOTOPbIX CYLLECTBYET YKa3aHHOe CoratleHue,
Ha3blBaeTCA 3HAKOBOW cUCTEeMONn. MHOrme 3HaKoBble CUCTEMbI, eC-
TECTBEHHO, He/b3d YeTKO OrpaHMyunTb, O4HaKO npu obpaboTke
NHMOPMaL NN Ha 3NEKTPOHHbIX BbIYUC/IUTENBHBIX MallnHax (9BM)
Ha/M4ymMe TOYHOTO NepeyHs 3HaKOB 0653aTe/bHO.
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MpaBuibHOE BOCNPUATME UH(OPMALMM KOHEYHBIM NOTPebu-
TesIeM MOXeT ObITb 3aTPYAHEHO U3-3a HA/IMYNA PA3/IUUYHBIX NMOMEX,
Ha3blBaeMbIX MH(HOPMALNOHHBIM LLIYMOM.

PasznuuyaroTca TpyU pasHOBMAHOCTM LUYMa WM COOTBETCTBEHHO
TPU UH(POPMALMOHHbLIX PUNLTPA, 6NOKAPYIOLLNX 3TOT LUYM.

1. CnHTakKcmyeckunin punbTp. B nocnegosaTeibHOCTU 3HAKOB,
XPaHUMbIX Ha HOCUTE/e UK NepefaBaeMblX, MOTYT ObITb 06Hapy-
YKeHbl Yy4aCTKU, OTHOCUTESIbHO KOTOPbLIX OTCYTCTBYET COrfalleHune
0 NpUAaHuyM UM cMbIca. TN YYACTKU COCTABMAKOT CUMHTaKCUyec-
KU LWYM, N1 OHW Pacrno3HaTCAd CUMHTaKCUYECKUM (DUNbTPOM.
PunbTp COAEPXNUT HABOP peLLatoLLMX NpaBusl, MO3BONSAIOLLNX pas3-
nnyaTtbh NpaBubHble (OCMbICNEHHbIE) N HENpPaBU/bHbIe (6eCCMbIC-
NeHHbIe) NMOCNe0BaTeIbHOCTA 3HAKOB.

2. CeMaHTNYeCKKNin (mnbTp. MepBblil aCNeKT CEMaHTUYECKOro
LLIyMa CBA3aH C OTCYTCTBMEM HOBM3HbI B MO/Ty4aeMOM COO6LLEHUN.
VHaue roBops, Co0OLIEHME He pacLUMpPSIET 3HAHWIA NoTpebuTens.
BTOpOi1 acnekT cCeMaHTUYEeCKOro Lyma CBA3aH C NPOX0XAeHVEM
NOXHOrO0 COOOLLEHNS Yepe3 CUHTAKCMYECKUI (unbTp. JonycTum,
4yTO CO06LLEHNe “3anac maTepuana ¢ Kogom 141672 paBeH 956
TOHH” [BaXbl NCKAXXEHO TaK, YTO BMeCTO LUMpPbl 7 BOCMPUHATO
4 1 BMecTo 9 BoCnNpuHATO 3. MNMepBoe UCKaXKeHME MOXKET BbITb 3a-
PerncTpUpPOBaHO CUHTAKCUYECKUM (PUbTPOM, TO/IbKO eC/n MaTe-
puan ¢ kKogom 141642 Boo6LLEe He JO/MKEH XPaHUTLCS Ha Npeanpu-
ATUKN, @ BTOPOE UCKAXKEHNE CUHTAKCUYECKUIA (DUIbTP He 3aMeTUT.
Takne NCKaKeHUA [O/MKEH 06Hapy>XMBaTb CEMAHTUYECKUN
(pmnbTp. OH NPOBEPSAET COOTBETCTBNE KOHTPOIMPYEMOTO CoobLLe-
HUA C yXXKe nUmMetoLeinca nuhopmauneid. Ecnm Ha npegnpusatumn B
Hallem npuMmepe yCTaHOB/IEHO, YUTO 3anac 1t60ro Mmatepuana 4os-
XXEH MNpeBbIlWaTb ero MecAyHyo NoTpebHOCTb, a A1 MaTepuana
141672 oHa cocTaBnseT 720 TOHH, TO NOC/e UCMNPaBeHNSs NepBOi
OLLIMOKN CeMaHTUYeCKUA PUnbTP 06HaPYXXMT BTOPYHO OLLMOGKY.
CylUecTBeHHble AN1F CeMaHTUYeCKOro uabTpa B3anMOCBA3M YyC-
TaHaB/IMBAIOTCA TaKXe NpeaMeTHbIMU HayKamun, Hanpumep Oyx-
ranTepcKNM y4eToM, 3KOHOMUYECKOIN CTaTUCTUKOM 1 ap.

3. Mparmatnyeckunii hmnbTp, roBOPs B 06LLEM, YCTaHABNMBAET
CTeneHb LLEHHOCTW MH(opMaLMm 4ns noTpebutens. dnemeHTbl npar-
MaTMyeCcKOM OLeHKM 06bIYHO OXBaTbIBAKOT MOHOTY UH(OpMaLUn
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(McyepnbliBatoLLEe OTPAXKEHME AB/IEHNS), e CBOEBPEMEHHOCTb, KOM-
NMakTHOCTb (BO3MOXHa MeHbLUas A/MHa coobLeHns), ynoTpeou-
MOCTb (4MCNO NOTEHUMANbHBLIX NOTPe6UTeNeit) 1 JOCTYNHOCTb. *

WNHpopmayms Ha NyTN OT UCTOYHMKA K NOTPEBUTENI0 NPOXO0-
VT Yepes paf npeobpasoBaTteneit - KOAUPYOLWUX U AEKOANPYHO-
WMX YCTPOMCTB, BbIYMUCUTENBHYHO MaLLMHY, 06pabaTbiBatoLLyO
MH(OpMaLMIo MO ONpeLeneHHOMY anropuTmy, U T. 4. Ha npome-
XYTOUHbIX CTaaMAX Npeobpa3oBaHns ceMaHTUYECKME U Nparma-
TWYECKUe CBOMCTBA COOOLLEHNIA OTCTYNat0T Ha BTOPOI NNaH BBK-
[y OTafleHHOCTW MoTpebuTens, Mo3TOMY NOHATUE H(OPMALUM
3aMeHAEeTCA Ha MeHee OrpaHnyYnUTeNIbHOe NOHATME “AaHHbIe”.

[aHHble npeacTaBnsaOT CO60I HAO0P YTBEPXKAEHWIA, (haKTOB U/nn
LMP, NEKCUYECKM Y CUHTaKCUYECKM B3aMMOCBA3aHHbIX MEX/Y COO0M.

Jlekcnyeckne OTHOLIEHMS (4acTO Ha3blBaeMble MapagurmaTu-
YECKMMM) OTpaXKalT NOCTOSAHHbIE CBSA3M B CTPYKTYpe A3blKa, Ha-
npumep, poj - BUA, Lenoe - 4acTb. CBA3WN MeXAy OTAe/bHbIMU
4acTAMM COOBLLLEHNS OTPAXKAKTCA CUHTAKCUYECKUMU (CUHTarma-
TUYECKUMUN) OTHOLIEHUAMU. OHU ABNAKOTCA NEPEMEHHBIMMW, HANPW-
Mep, NOIOXeHMe 3anATo B Ppase “KaszHUTb HeMb3s NOMUI0BaTL”
onpegenser TOT UAN UHON ee CMbIC/. [laHHble 6e3pa3InyHbI K ce-
MaHTUYeCKOMY ¥ nparmaTuyeckomy unbTpy. B Tex cnyyasx, Kor-
fa pasnuyue Mexay UHpopmauuen n LaHHbIMU HET HYX/Abl NOJ-
4yepKuBaTb, OHWN YNOTPe6NAITCA KaK CUHOHUMBI.

YT06bI ONpeAennTb NOHATUE «IKOHOMUYECKAs MH(hopMaLmus»,
HaZlo 04epTUTb PamKyM 3KOHOMUYECKMUX npoueccos. B Hanbonee
o6Leli (hopme 3KOHOMMUYECKUMM NpoLeccaMm SBASKOTCA NPON3BOS-
CTBO, pacnpefeneHune, oomeH 1 NoTpebeHNe MaTepranbHbIX 6nar.
WNH(popmaumsa 06 ykasaHHbIX npoLeccax Ha3blBaeTCA IKOHOMUYEC-
KO MHopmaLme.

[ns 06paboTKN 3KOHOMMYECKON MH(OPMaLUN XapaKTepHbl
CPaBHUTE/IbHO NPOCTbIE a/irOPUTMbI, NpeobnagaHne Nornyecknx
onepaumii (ynopsgo4yeHue, BbiI6opka, KOPPEKTUPOBKA) Ha apud-
MeTuyecKumu, TabnmyHas opma npescTaBfeHNs UCXOLHbIX U
pe3ynbTaTHbIX JaHHbIX.

K BaXHeWLMM npu3Hakam, Mo KOTOpbIM 06bIYHO OCYLLECTB-
NAETCA KNacCupmKaLms LMpKYIMpyoLei 3KOHOMUYECKON MHPOP-
MaLnn, OTHOCATCA:
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1. OTHOLLEHNE K AAHHOI ynpaBaatoLweli cucteme. 10T NpuU-
3HaK NO3BOJISET pa3feNnTb COO6LEHNA Ha BXOAHbIE, BHYTPEHHWE
Y BbIXOAHbIE.

2. Mpu3sHak BpemeHU. OTHOCUTENBHO BPEMEHM COOOLLEHNA fe-
NATCA Ha nepcrnekTuBHble (0 ByAyWKX COOLITUAX) U PETPOCNEK-
TUBHble. K NepBoMy Kfiaccy OTHOCUTCA MiaHOBas WM NPOrHosHas
NH(OpMaL s, KO BTOPOMY - YYeTHble faHHble. 10 BpemMeHu no-
CTYN/IEHUA Pa3fenatoTca nepuogmyeckme n Henepuoanyeckme co-
00LeHus.

3. DYHKUMOHaNbHbIE NPU3HaKK. PopmupyeTcs Knaccuukaums
no (PYHKLMOHaNbHbIM NOACUCTEMaM 3KOHOMUYECKOro 06beKkTa.
Hanpumep, nHdopmauusa o Tpy[0BbIX pecypcax, NPon3BOACTBEH-
HbIX npoueccax, PuHaHcax 1 T. M., B ApYrom paspese - Ha JaHHble
NMaHMPOBaHUS, HOPMUPOBAHMSA, KOHTPONSA, y4eTa M OTYETHOCTM.

Hazfo KoHCcTaTMpoBaTth, YTO He CYLLEeCTBYeT Mepbl MHOpMa-
LMW, paBHO NPMMEHMMOW Ha BCeX CTagusax 06paboTkn nHhopma-
ummn. OcTaeTcs eiMHCTBEHHAas BO3MOXHOCTb - YUYUTbIBaTb KOJN-
4eCcTBO 06pabaTbiBaEMbIX 3HAKOB, T. €. 06bEM MHDOpMaLMK. ITa
BE/IMYMHA OTpaXkaeT, eCTECTBEHHO, TO/IbKO BHELLHIOH CTOPOHY
NH(OPMaLMOHHbIX MPOLLECCOB.

MoHATME cuctTemsbl

CucTeMol Ha3bIBaeTCA N060IA 06LEKT, KOTOPbINA, C 0AHON CTO-
POHbI, paccMaTpuBaeTCA Kak efMHOE LeNoe, a ¢ Apyron - Kak MHO-
>KECTBO CBSI3aHHbIX MEXXAY CO60i 1M B3auMOoeiCcTBYHOLLUX CO-
CTaBHbIX YacTel.

MoHSATNE CUCTEMbI 0XBaTbIBAET KOMIM/EKC B3aMMOCBA3aHHbIX
3/1EMEHTOB, [JeMCTBYHOLINX KaK enHOoe Lenoe. B cuctemy Bxoast
CnefyroLme KOMNOHEHTHI.

1. CTpyKTypa - MHOXECTBO 3/1eMEHTOB CUCTEMbI 1 B3aMMOCBSI-
3eii Mexay HUMK. MaTemaTU4ecKoin MOAeNbio CTPYKTYPbI ABASETCA
rpad.

2. Bxopbl v BbIX0Abl - MaTepuasibHble MOTOKM UAN MOTOKK CO-
006LLIeHNIA, NOCTYNatoLLIMEe B CUCTEMY U BbIBOAUMbIE et0. KaxKablit
BXO/[HON MOTOK xapaKTepm3yetcsa Habopom napameTpoB {x(i)};
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3HaYeHUA 3TUX NapameTPOB MO BCEM BXOLHbIM MOTOKaM 06pasytoT
BeKTOp-pyHKUM0 X. B npocTeiem cnydae X 3aBUCUT TONbKO OT
BPEMEHU t, a B MPAKTUYECKN BaXHbIX Cyyasx 3HadyeHue X B MO-
MEHT BpemeHHn t+1 3aBncut o1 X(t) 1 t. PYHKLMA BbIXOAa CUCTEMbI
Y onpegenseTcsa aHanorn4yHo.

3. 3aKOH MOBefEeHNA CUCTEMbI - (DYHKLWA, CBA3bIBAOLLASA U3-
MeHeHus Bxofa v Bbixoaa cuctemsl Y = F(X).

4. Llenb 1 orpaHnyeHuns. Kayectso ()yHKLMOHUPOBAHMSA CUC-
TEMbl ONUCbIBAETCA PAAOM NepemeHHbIX ul, u2,..., uN. YacTtb 3Tnx
nepeMeHHbIX (06bIYHO BCEro 0fjHa NepemMeHHast) Ao/MKHa noaaep-
XUNBATbCA B 3KCTPEMa/IbHOM 3HaYeHuu, HanprumMep, max ul. dyH-
Kums ul = f(X,Y ,t,...) Ha3bIBaeTCA LEeNeBoii PyHKUMER, NI LeNblo.
3avacTyto f He UMeeT aHaIMTUYECKOr 0 1 BOOGLLLE SBHOTO Bblpaxe-
HUA. Ha ocTasibHble NepeMeHHble MOryT 6blTb HanoXeHbl (B 06-
Lem cnyyae ABYCTOPOHHME) OrpaHnyeHns

aK <= gK(uK) <= bK, rge 2 <= K <= N.

Cpefun U3BECTHbIX CBOMCTB CUCTEM L,ef1eco06pa3HO paccMoT-
peTb CNeaytoLine - OTHOCUTENbHOCTb, AENMMOCTb U LLeIOCTHOCTb.

CBOIACTBO OTHOCUMTENLHOCTU yCTaHABMBAET, UTO COCTaB 3/1e-
MEHTOB, B3aMMOCBSI3€eli, BXOA0B, BbIXOAO0B, Lieneli 1 orpaHnYeHnii
3aBMCUT OT Lenei nccnegosatens. PeanbHbli MUp 60raye cucTe-
Mbl. [103TOMY OT MCCNefOBaTeNA U €ro Liefei 3aBUCUT, Kakue CTo-
POHbI peanbHOro MMpa M ¢ Kakow MOMHOTON OyaeT 0XBaTbiBaTb
cuctema. Mpu BblfeNeHNN CUCTEMbI HEKOTOPbIE 3/1EMEHTHI, B3au-
MOCBSA3M, BXOAbl 1 BbIXOAbl HE BKNHOUAOTCA B Hee U3-3a €n1aboro
BAUAHNA Ha OCTAlOLLMECs 3NEMEHTbI, U3-3a Ha/IMYNS CaMOCTOS-
Te/IbHbIX LieNeid, N10X0 COrnacyrLmnxcs ¢ Lesbio BCeN CUCTEMBI,
n 1.0. OHM 06pa3ytoT BHELIHIOK cpeay Ans paccMaTpuBaemol
CUCTEMBI.

[lenMmocTb 03Ha4aeT, YTo CUCTEMY MOXXHO NpPeACTaBUTb CO-
CTOALLEN N3 OTHOCUTENbHO CaMOCTOSATE/bHbIX YacTel - nogcuc-
TeM, KaXJas U3 KOTOPbIX MOXKET paccCMaTpMBaTbCs Kak cuctema.
B03MOXXHOCTb BblgeNIeHNs NOACUCTEM (LEKOMMO3ULNA CUCTEMBI)
ynpouwiaeT ee aHann3, Tak Kak 4Mcno B3aMMoCBA3ein Mexay noa-
cUCTEMaMU 1 BHYTPU NOACUCTEM 06bIYHO MEHbLLIE, YEM YMCIIO CBS-
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3eil HenocpeACTBEHHO MeX[y BCEMMW 3/1eMeHTaMMn CUCTEMbI. Bbl-
JeneHve NoACcUCTeM NPOBOANT NCCNef0BaTeNb, N OHO YC/TOBHO.

CBOICTBO LeNIOCTHOCTY YKa3blBaeT Ha COr1laCoBaHHOCTb Lienu
(hYHKLMOHNPOBAHNSA BCEN CUCTEMBI C LLEENSIMU (YHKLMOHUPOBaHNS
ee MoACUCTEM N 3/IEMEHTOB.

Hapgo Takxe nMeTb B BUAY, YTO CUCTEMA, KaK NpaBuno, nveet
60nbLLUe CBOWCTB, YeM COCTaBNAIOLLME ee 3/1eMeHTbI. Tak, npegnpu-
ATne 06M1a4aeT HOPUANYECKON CaMOCTOSTENBHOCTLIO, a ero noj-
pasgeneHmns - Her.

JKOHOMMYECKas MHPOPMaLMOHHas cucTeMa NpeAcTaBnseT co-
60 cuctemy, PYHKUMOHMPOBaHNE KOTOPOI BO BPeMeHM 3aK/to-
yaetcqd B cbope, xpaHeHMM, 06paboTKe 1 pacnpoCTpPaHeHNN WH-
thopMaLun 0 AeATeNIbHOCTM KaKOro-TO 3KOHOMMYECKOro 06beKTa
peanbHOro Mupa. VIHpopmaLnoHHasa cucTema co3faeTcs ANs KOH-
KPETHOr0 3KOHOMWYECKOro 06beKTa 1 A0/MKHa B ONpeeneHHo
Mepe KOMMpoBaTb B3aMMOCBA3M 31EMEHTOB 06beKTa.

JKOHOMUYECKME UH(OPMALMOHHbIE CUCTEMBI NpefHa3Haye-
Hbl 414 peLleHns 3a4a4 06paboTKM faHHbIX, aBTOMATM3aLUN KOH-
TOPCKMX paboT, BbINMOAHEHMS NONCKA MH(OPMaL MK 1 OTAENbHbIX
3afja4, OCHOBaHHbIX Ha METOAax UCKYCCTBEHHOI0 MHTENNEKTA.

3afauv 06paboTKM faHHbIX 06eCneymBaoT 00bIYHO PYTUHHYIO
06pabOoTKy 1 XpaHeHMe 3KOHOMUYECKON MH(OPMALMK C LieNbHO Bbl-
Aaun (perynsapHoi uam no 3anpocam) CBOAHO MHAOpMaLUK, Ko-
TOopas MOXeT NoTpe60BaTbCA A/1A yNpaBneHNs 3KOHOMUYECKUM
06BEKTOM.

ABTOMAaTU3aLMA KOHTOPCKMX paboT npeanonaraeT Haan4me B
3NC cnctembl BeeHNS KapTOTEK, CUCTEMbl 06paboTKM TEKCTO-
BOI MHOPMaL MK, CUCTEMbI MALLMHHOW rpadnKun, CUCTEMbI 3NEK-
TPOHHO NOYTbI U CBA3N.

MonCKOBbIE 3a4a4M UMEIOT CBOO CNELUPUKY, U MH(OPMALMOH-
HbIli NOVUCK NpeACcTaBNsSeT COO0M NHTEerpanbHyo 3aadvy, KoTopas
paccmaTpuBaeTCa HE3aBMCUMO OT 3KOHOMUKMN UAN UHbIX cdep nc-
NONb30BaHNA HaNAEHHON MH(opMaL K.

ANropuTMbl UCKYCCTBEHHOIO MHTE/NEKTA HEOOXOAMMbI ANS
3afa4 NPUHATUA yNpPaBIeHYECKNX PELLEHNIA, OCHOBAHHbIX Ha MO-
AenVpoBaHuUK AeNCTBUIA CNeLManicToB NPegnpuaTUa Npy NPUHA-
TN PELLEHWIA.
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Ona SNC cobntogatoTes cneayolme NPUHLNMLI MX NOCTPOe-
HUA 1 DYHKLNOHMPOBaHUS.

1. CooTtBetcTBMEe. NC fomKHa 0b6ecneumBaTh PYHKLMOHNPO-
BaHMe 06beKTa € 3afaHHON aththeKTUBHOCTLIO. KpuTepuii ahthekTnB-
HOCTUM O/MKEH BbITb KONMYECTBEHHbLIM.

2. AKOHOMUYHOCTb. 3aTpaTbl Ha 06paboTKy MH(OpPMaLUn B
3UC OoMKHbI ObiTb MeHbLEe 3KOHOMWUYECKOTO BbIMTpPbILLIA Ha
00bEKTE NPU MCMONb30BaHWUN 3TOI MHDOPMALMN.

3. PernameHTHOCTb. Bonblias yactb MHopmavuu B ANC no-
cTynaeT n obpabaTbiBaeTcsA N0 pacnmcaHunto, co CTPOron nepumo-
OUNYHOCTBIO.

4. CamoKoHTponb. HenpepbiBHas pabota AV C no obHapyxe-
HUIO 1 MCMPaBEHUIO OWNOOK B AaHHbIX M Mpoueccax Ux obpa-
60TKMN.

5. IuTerpansHocTb. OAHOKpPaTHbI BBOA MH(opMaLmm B ANC
1 ee MHOTOKpaTHOe, MHOTOLe/1eBOe UCMNO/b30BaHMe.

6. AfanTmBHOCTb. CnocobHOCTb OVC U3MEHATb CBOKO CTPYK-
TYPY Y 3aKOH NOBeAeHWs 419 LOCTVXKEHUS ONTUMAIbHOTO pPe3y/b-
Tata npu N3MEHSOLNXCA BHELUHNX YCNOBUAX.

Cpeaun apyrux ocobeHHocTelh AUNC cnepyet Ha3BaTb 0bpa-
60TKY 60/bLIMX 06bEMOB MH(OPMALLMM NO CPABHUTENLHO NPO-
CTbIM anropuTMam, BbICOKWUIA yAeNbHbIA BEC OrnYeckon obpa-
O60TKM JaHHbIX (COPTMPOBKA, TPYyNnupoBKa, NMOUCK, KOppekK-
TUPOBKA) ¥ NpeAcTaBNeHne NOAaBNAIOLLIEA YacTh MH(opMaLum
B BMAeE 4OKYMEHTOB.

Mpw co3gaHny MHPOPMaLMOHHONM CUCTEMbI BO3HUKAET 3aja-
4a 06bEKTUBHOW OLEHKM KayecTBa ee PYHKLMOHMPOBaHWA. Takas
OL,eHKa 0COBEHHO aKTyaslbHa NOTOMY, YTO COBPEMEHHbIE MH(OP-
MaLOHHbIEe CUCTEMbI - 3TO C/IOXKHbIE U AOPOrOCTOALLME NPOEKTHI,
Ha 1X co3faHne pacxoaytTcs 3HaUNTeNbHbIE PECYPChI.

A PheKTUBHOCTL PaboTbl UHHOPMALMOHHON CUCTEMbI Bblpa-
)aeTca npu Nnomow M Habopa YMCOBbIX XapaKTepuUCTUK, HasblBa-
eMbIX KpUTepusMmn apheK TUBHOCT W, Kaxablil KpUTEPUA Konuye-
CTBEHHO onpefenseT CTeneHb COOTBETCTBMSA MEXAY pe3ybTataMmm
NPOeKTUPOBaHUA NN PYHKLMOHMPOBaHNUA QVC 1 NOCTaB/IEHHbI-
MW Mepes Hel uensmu.
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BennunHa, BbibpaHHas B KayecTBe KpUTepus, LO/MKHA Y[0B-
NeTBOPATbL psAy TpeboBaHMiA:

* [O/KHA NPAMO 3aBUCETb OT npouecca NPOeKTUPOBaHUS
(dbYHKUMOHMPOBAHUS) CUCTEMBI,

e NaBaTb HarnagHoe npeactaBneHne 06 OAHONM U3 Lienei cuc-
TeMbl,

* VIMeTb CPaBHWUTE/IbLHO MPOCTOM aifOPUTM pacyeTa,

* [onycKatb NPUBAVKEHHYO OLLEHKY N0 3KCNEPUMEHTabHbIM
[aHHbIM.

3N C 06bl4YHO OLEHMBAETCS NO KOMMNEKCY KpuTepnes. OLEH-

Ke MoAJiexar:
* cucTema B Lie/IoMm,
* OTAeNbHble COCTaBMAOWME aTana NPOeKTUPOBaHUS CUCTe-
Mbl, HanpuMep NPOeKTbl MHHOPMALMOHHOTO, NPOrpaMmMHO-
ro 1 TeEXHWYECKOoro obecneyeHus,
* BaXHeNLWMne KOMMOHEHTbI 3Tana 3kcnjayaTtauum cuctembl,™
HanpumMep NOAroToBKa MH(popmaLun, ee 06paboTKa, Befe-
HVe MH(OPMaLMOHHbIX MaCCUBOB.
Kak npasuno, gpyHKunoHNpoBaHne S C HanpaB/ieHO Ha YyC-
NeLHY0 peann3alnio HECKONbKNX Lenei.

TUNNYHBIV NepeyveHb MOXET BK/IOYaTb CNnefyoLme Lenw.

1. MoBblweHMe 3¢hheKTUBHOCTUN yNpaBieHNs 06beKTOM (Lienn
C1-C3):

C1 - makcvManbHy NOMHOTY MH(opMauuy Ans obecreyeHns
NMPUHUMAEMbIX PELLEHNIA;

C2 - npepgcrtaBneHne MHMopmaumm ¢ MakCMManbHO BO3MOX-
HOM CKOPOCTbLIO;

C3 - makcumanbHoe yg006CTBO B3aMMOAencTBMs MHopmMawn-
OHHOM CUCTEMbI C MOTPEOUTENSIMMU.

2. A hekTUBHOE UCMOob30BaHUe pecypcoB I C (uenm C4 - C6):

C4 - cokpallleHune pacxof0B Ha co3aaHune, aKcnayaraunio 1 pas-
BUTHME ANC;

C5 - mMakcuMManbHOoe U3BneYeHe BbIXOAHOMW UHGOpMaL M 13
NMeroLLlerocs 06bema JaHHbIX;

C6 - cokpallleHne n3bbITOYHOCTU B 6a3e faHHbIX.

KpuTtepusimn ans Ha3BaHHbIX Lieneli oyayT:

K1 - oTHOLLEHNe 06beMa MH(OPMaLMK B 6a3e AaHHbIX K 06be-

MY MH(OpMaLMKN Ha 06bEKTE YNpaBNeHuUs;
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K2 - Bpemsi 06paboTKKN nHpopmarum B AUC;

K3 - Bpems, KOTOpoe NoTpebuTenn pacxoaytoT Ha 3anpoc He-
06X04MMOI MH(OPMALMK 1 ee UCMOMb30BaHUe B yNpaBieHuH;

K4 - cymMa KanuTanbHbIX BNOXEHWUA U TEeKyLMX 3aTpaT Ha
co3fgaHue, akcnayartaumio n passmutne SNC;

K5 - o0THOLLIEeHNe 06EMOB BXOHO 1 BbIXOAHOM MHGOpMaL MW,

K6 - ons n3bbITOUHOM MHDOPMaLMK B 06LLLEM 00bEME AaHHbIX.

OHOBpPEMEHHOE AOCTUXKEHME YKa3aHHbIX Liefiell NpakTU4ecKm
HeocyuwlecTBuMo. Hanpumep, nosbllweHne agdekTmBHOCTU SNC
no kputepuam K1 un K3 BbI3biBaeT yBennyeHne K4 n LOCTUTHYTOE
COCTOsIHWE cucTeMbl npoTmueopeunt C4.

Knaccudwmkaumna 3NC

ANC knaccnguumpyrotca no MHOrMM acrekTam. 3Ta Knaccu-
(hmKauua sBnseTca paclumpsaioLeincs. Mbl paccMOTpUM Knaccudpu-
KaL Mo No PyHKLUMOHANbHOMY MPU3HaKY, N0 pexxumam padoTbl AVC
1 No cnocoby pacnpegeneHns BblYUCUTENbHbIX PeCypcoB. Apyrue
acnekTbl KnaccugMkauum 3aecb paccMmarpuBatbea He OyayT.

Cpeay AV C BblgenatoTcs ynpasnstoLLne NHPOPMaLMOHHbIe CU-
cTeMbl (4N yNpaBieHNs TeEXHONOrMYeCKMMU NpoLieccamn Ha npeg-
NPUATAN) N CUCTEMbI aflMUHUCTPATUBHO-OPraHN3aLMoOHHOro Tuna
N8 06CNyXMBaHWSA KOMNEKTMBA CMEeLMasucToB, OCYLLECTBAIOLLMX
ynpaBsneHne NpeanpuaTUem.

3NC, paccmaTpmBaemble B 3TOM KHUTe, CieflyeT OTHECTU K afMU-
HUCTPATMBHO-OPraHN3aLMOHHbIM CUCTEMAM.

C (hyHKUMOHaNbHOW TOUKM 3pEHNS MOXHO BbIENTb TaKMe Knac-
cbl ANC, KaK cucTeMbl 06paboTKM aaHHbIX (COL), aBTOMaTU3NPO-
BaHHble cuctembl ynpasneHns (ACY) 1 MHPOpMaLMOHHO-MOVCKOBbIE
cuctembl (UTMC). CTPYKTYpHbIe CXeMbl Ha3BaHHbLIX CUCTEM MOKasa-
Hbl Ha puc. 11 n puc. 1.2. MHorue peanbHble ANC 06naaato? vyepTta-
MW HECKOJIbKMX U3 Ha3BaHHbIX K/1aCCOB, a He KaKOr0-TO OAHOTO.

OcHOoBHbIMU thyHKUMaMN SV C sBnstoTcs coop, nepeaaya, xpa-
HeHve MH(opMau My 1 Takue onepayum 06paboTKK, Kak BBOJ, Bbl-
60pKa, KOPPEKTUPOBKaA U Bblgaya MHGpopMaumun. Ana onepayui
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Puc. 1.1. CTpyKTypHbIE CXeMbl CUCTEMbI 06pabOTKM JaHHbIX
1 aBTOMaTM3MPOBaHHOW CUCTEMbI YNPaBIeHNS

npeobpa3oBaHNs BXOAHOW MH(OPMaLUN B BbIXOAHYHO, KOTOpPbIe
He o6ecneyvnBatoTCA Ha3BaHHbIMM Bbile (YHKLMAMMN, HEOOX0AN-
MO CO34aHune NPUKNagHbIX NPorpaMm.

OWC, gonosiHeHHas NpuKNagHbIMU NporpaMmMmamMin pasinyHoro
Ha3HayeHus, obpasyeT cucTemy 06paboTKM AaHHbIX - COA. Ans
npuknagHbix nporpamm COJ, xapaKTepHO HanmMyme matemaTunyec-
KX COOTHOLLEHWIA, KOTOPbIE NO3BONAIOT BbIYMCAATH 3HAYEHUS 3/le-
MEHTOB BbIXOLHON NHOPMALMK MO N3BECTHLIM 3HaYEHNAM BXO4HOM
nHhopmMauny 6e3 NPUMeHeHUs MeTOLOB ONTUMM3aL MK NPOLLECCOB
yrnpasneHns 3KOHOMUYECKUM 00BbEKTOM. B KayecTBe npmumepa Mox-
HO Ha3BaTb Mporpammbl pacyeTa 3apaboTHOW MnaTbl COTPYLAHUKOB
npegnpuaATUS, (HOPMUPOBAHUA CTATUCTUYECKOM OTYETHOCTU U T.1.

COJ, npou3BoAMT MHOPMALMOHHOE 00C/TYXXUBaHMe cheLna-
NIMCTOB OpraHa ynpasneHns 06bEKTOM, MPUHUMAIOLLMX YNpPaB/eH-
Yeckue peLLeHus. PelleHne, NPpUHATOE Ha OCHOBE NPeACTaB/IeHHOM
NHopMaL MK, nepesaeTcs Ha ynpasnsemblii 00beKT, MUHYA CO/.

MoxxHo TpakToBaTh CO/] KaK cucTeMy, KoTopasi npeo6pasyet
NMOTOK BXOAHOW MHMOPMaLUN B MOTOK BbIXOAHON UH(pOpMaL UK.
®aKTMUeCcKM UCNOJb3YHOTCA CNefyoLme NOTOKMN MHopMaLMK:

* BXO[Has NH(opMaL s, KoTopas nocTynaert oT ynpasisemo-

ro 06beKTa 1 U3 BHeLHEero Mmupa (0T Apyrux npeanpusaTuii n
opraHusaumi),
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* HeobpabaTbiBaemas nHMopMaLms, T. €. YacTb BXOJHOWN WH-
(hopmanmmn, KoTopas HernocpeAcTBEHHO NepefaeTca opraHy
ynpaBneHuns, M1UHys 06paboTKy,

* HOpPMaTMBHO-CMpPaBOYHasA MHhopMaL s,

* BbIXOAHAA MHMOpMaLus, T.e. UHpopmMalms, obpaboTaHHas
CUCTEMON M NpeacTaBnsemMas opraHy ynpasieHUs N BHeLL-
HeMy Mupy,

* NMPOMEXYTOYHAs UH(OpMaL M, T.€. YacTb BbIXOAHOM UH(OP-
mMauuu, kotopas Heobxoguma CO/J] N5 BbINOTHEHNSA pacye-
TOB B NoCnefytoLLne Nepuoabl BPEMEHMN.

Ecnn CO /], cnoco6Ha BbIMOHATL BbIOOP YNpaBneHUYECKMX peLLe-
HWI (AaBTOHOMHO WM C y4acTWUeM CneLuanncToB), TO OHa CTaHOBUT-
CA aBTOMaTW3NPOBaHHOI cucTemoli ynpasneHns - ACY. MpuHaTue
PeLUeHNiA CUCTEMOI MOXKET MPOU3BOAMTLCA HA OCHOBE 3KOHOMUKO-
MaTeMaTUYeCKNX MEeTOA0B NGO MyTeM MOAENMPOBaHMS AeACTBUI
crneymanncTa no NPUHATUIO YrpaBieHYecKoro peleHus. Mpuknag-
Hble nporpammsl ACY, (hopMupytoLLne yrnpaBneHYecKoe peLLeHwe,
Kak npasunsio, NCNob3yHT IKOHOMUKO-MaTeMaTUYeCKME MeTOAbI ANA
BbI6Opa ONTUMabHbIX peLeHnit. NcxofHble aHHble A8 ONTUMK-
3alMOHHOW 3a4a4m (Hanprmep, cebecToMMOCTb NPOAYKLMM ANs pac-
yeTa OMTMMa/bHON NMPOM3BOACTBEHHON NPOrpamMmmbl) paccymTbIBa-
H0TCA B peXxmme cucteMbl 06paboTKy AaHHbIX. MogenuposaHue
NPUHATUA PELLEHWNIA CNELMATMCTOM pPeain3yeTcs B TaK Ha3blBaEMbIX
9KCMEPTHbIX CUCTEMAX, KOTOPbIE MOCTPOEHbI Ha MPUHLMMNAX UCKYC-
CTBEHHOI0 UHTENNeKTa U 6a3 3HaHWIA.

Tunnunbimm gna ACY asnaroTcd 3agadyn onTMManbHoOro yn-
paBfieHns 3anacaMmy maTepuasos 1 NosygabpukaToB Ha cKnagax
npegnpuatua. ACY nporHosnpyet nocTynjieHue marepuanos u
MX pacxoj Ha OCHOBHOE NPOW3BOLACTBO, a B C/lyvae Hecob/110aeHns
HOpM 3anaca MatepuanoB POpMUpPYeT 3ai9BKU NPeanpuATUAM-no-
CTaBLLMKAM.

VHhopmaumoHHo-nonckoBble cuctemsl (UIMC) npegHasHave-
Hbl /19 OTbICKAHMA B KAKOM-TO MHOXECTBE JOKYMEHTOB TeX, KO-
TOpbI€ MNOCBALLEHbI YKa3aHHOW B MH(OPMaLMOHHOM 3arnpoce Teme
nnn cogepxxat HeobxognMmble ceegeHns. Cxema PYHKLMOHMPOBa-
Hust UM C npueeseHa Ha puc. 1.2 . Mpu BBoge B NIMC Kaxabil
[LOKYMEHT NofBepraeTca NHLEKCUPOBAHMIO.
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Puc. 1.2. Cxema (PyHKLUOHUPOBAHUS MH(OPMALMOHHO-MONCKOBO
cucTemsl

Moj MHAEeKCUpPOBaHUEM NOHUMAeTCS NpoLecc, KOTOPbIA COCTO-
UT 13 IBYX 3Taros:

* OMNpefeneHns Tem, KOTOpPbIe OTPaXKarTCA B laHHOM JOKYMEHTE,

* BbIP@XEHWA 3TVX TEM Ha A3bIKe, MPUHATOM B UH(POPMALMOH-

HO-MOWCKOBOM CUCTEME, M 3aNucK B BUJe NMOUCKOBbLIX 06pa-
30B, KOTOPbIE CBA3bLIBAKOTCA C LOKYMEHTOM.

[na Toro 4to6bl npu nomown NIMC MOXHO 6bII0 OTbICKATb
[OOKYMEHTbI, COOTBETCTBYHOLLME HEKOTOPOMY UH(POPMAaLMOHHOMY
3anpocy, cam 3anpoc TakKxe JO/MKEH 6bITb 3anHAEKCUpoBaH. MNpo-
LiecC NoncKa OCYLLECTB/AeTCA NYTEM COMOCTaB/IEHNSA NMOUCKOBbIX
06pa3oB JOKYMEHTOB C MOMCKOBLIM 06pa3om 3anpoca. Mpu non-
HOM WMAW YaCTUYHOM COBNafeHUN 06pa3oB AOKYMEHT CUMTAETCA
COOTBETCTBYIOLL MM 3aMpocy U BblAaeTcs NnoJib30BaTento.

B SC moryT npuMeHATLCA ABa pexunma peLleHus 3agad -
NaKeTHbI 1 ANaNOroBbIiA.

Mpu nake THOMpe>Kume 06paboTKM laHHble B CUCTEME HaKan/u-
BalOTCA 40 TEX MOP, NOKa He HaCTYNuUT 3alaHHbI MOMEHT BPEMEHMU,
Uy 06bEM [JaHHbIX He NPeBbICUT HEKOTOPbIV Npejen. 3aTeM UMeto-
Lasca MHopmawma 0bpabatbiBaeTCs HECKOMbKMMM MOC/efoBaTe lb-
HO 3amnycKaeMbIMV NporpaMMamu. B kauecTse nprMepa cUCTeMbl, pa-
6oTatoLeil B MaKEeTHOM PeXMMe, MOXHO Ha3BaTb cucTeMy cbopa u
rpynnUPOBKM CTATUCTUYECKON OTUETHOCTU MPEANPUATHUIRA.

17



MaKeTHbI peXxxum 06paboTKM JaHHbIX XapaKTepPU3yeTcs PsAaoM
HefoCTaTKoB. Tak, NnoTpebutens MHhopmalmMm 060cobseH OT Npo-
Liecca ee 06pabOTKK, YTO B HEKOTOPbLIX CUTYaLMAX BbI3bIBAeT Y HEr0
COMHEHUS B MPaBUIbHOCTM UCXOAHBLIX AaHHbIX U pe3ynbTaToB B
NMPUMEHSEMbIX anropuTmax. lNakeTHas cMcTemMa CHUXaeT TakKxe
0nepaTMBHOCTb NMPUHATUSA PELLEHWNIA Ha yNpaBiseMOM 06beKTE.

Mpw gnanorosoM pe>kume paboTbl NPOUCXOLUT 0OMEH CO06-
LWEHNAMMN MeXAY Mo/b30BaTesIeM Y CUCTEMON. PONb «aKTUBHOM0»
afieMeHTa NoJib30BaTe/lb M CUCTEMA BbIMOHAKT MOMNePeMeHHO.
OMNC aKTMBHA OT MOMEHTA 3aBepLUeHMs BBOJA MHMOpMaLMK K
KOMaHA nosnb3oBaTesieM [0 3aBepllieHus 06paboTKu KOMaHAbl
(3anpoca). MNMonb3oBaTtenb 06ayMbIBaeT pe3ynbTaT 00paboTKy 3arn-
poca 1 BBOAUT faHHble 418 cnefytoLero 3anpoca. Cnegyet oTme-
TWUTb, YTO NMOC/NEA0BaTENLHOCTb KOMaH[, BblfaBaeMblX N01b30Ba-
TeNeM B 4MaN0OroBOM pexume paboTbl, He ABMSAETCA (PUKCK-
POBAHHOW 3apaHee, a CyLLECTBEHHO 3aBUCUT OT pe3ynbTaToB pa-
Hee BbINO/HEHHbIX KOMaHJ,.

Heo6xoAMMOCTb Aunanora ¢ CUCTEMON BO3HMKaeT Npu peLue-
HUWM 3KOHOMMYECKMX 3a[a4 C MHOrOBapuaHTHOW IOTMKOWA, KOraa
Nno/ib30BaTelb MMEeT BO3MOXKHOCTb ONpefensaTs Hanbonee nepc-
NeKTUBHbIe BapuaHTbl peLleHns 3a4a4m U NOCTOAHHO CNefuTb 3a
OCMbIC/IEHHOCTbIO BbIYUC/IEHWI, NPOU3BOAMMbIX CUCTEMO. TUNKY-
HOW AManoroBoi 3ajayeii MOXXHO cUMTaTb pacyeTbl N0 pacnpeae-
NEHUI0 PecypcoB MeXAy HECKO/IbKMMMW NOTPeduTensamu.

Mo cnocoby pacnpefeneHns BblYUCUTENbHBIX PECYPCOB Bbl-
JenarTca noKanbHble N pacnpegeneHHole UNC. JlokanbHas cuc-
Tema Ucnonb3yeT 04HY 3/IEKTPOHHO-BbIYNCNTENbHYO Mallu-
HYy, & B pacnpefeneHHOon cucTeme opraHu3yeTcs B3aMMOfencT-
BME HECKONbKUX IBM, coeuHeHHbIX MeXay co60i KaHanammu
CBA3N.

PacnpepeneHHas MH(OpMaUWOHHAs cucTema npeacTaBnseT
€060 06beAUHEHNE NHPOPMALMOHHBIX CUCTEM, BbIMOMHAKOLLNX
CO6CTBEHHbIE, HE 3aBUCUMbIe APYr OT Apyra (YHKUMK, C Le/blo
KONNEKTUBHOIO MCMOb30BaHUSA MHHDOPMaALMOHHBIX (POHA0B U
BbIYUC/IUTENbHBIX PECYPCOB 3TUX cUCTEM. OTAeNbHbIe MHOpMa-
LIMOHHbIE CUCTEMbI, KaK NpaBusio, TEPPUTOPUANbHO yaaneHbl Apyr

oT gpyra.
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Kax/blil 13 NpoLeccoB B pacnpegeneHHon nHpopMaLMoOHHOIA
CUCTEME MOXET He3aBMCMMO 06pabaTbiBaTb NOKabHbIE JaHHbIE U
NPUHMMaTb COOTBETCTBYIOWME peweHns. OTAeNbHbIe MPOLEeCChl
00MEHMBAKOTCA MH(hOPMaLNeid Yepes CeTb CBA3M C Liefblo 06paboT-
KW [laHHbIX, PACNONOXEHHbIX B APYrUX y3nax cetu Ans co6CTBEH-
HbIX NN KONNEKTUBHBIX HYXA.

Hanbonee pacnpocTpaHEHHbIMW CXemMaMy CBSi3W B pacnpepe-
NeHHbIX INC aBNAKOTCA CUCTEMbI C LEHTPabHON IBM u cucte-
Mbl C KO/IbLIEBOW CTPYKTYpOii cBsizeli IBM.

B 3aknto4eHne MOXXHO OTMETUTb, YTO BOMPOCHI MCMO/Ib30BaHMS
9KOHOMWYECKOW MH(OpMaLUn, MeTOAbI YrpaB/ieHNst 3KOHOMUYeC-
KMMKN 0O6BbEKTAMMW Y METOAbI MPUHATUSA YMPaBEHYECKNX PeLLEHNI
He paccmMaTpuBatoTCA B TEOPUM 3KOHOMMUYECKUX MHPOPMALMOHHbIX
cuctem. MNMpegnonaraeTcs, 4YTO K MOMeHTY co3fiaHna QN C yKasaH-
Hble BONPOCLI TaK WK NHa4e pelleHbl. B Teopun SNC mnsyyarotea
nNpo6ieMbl opraHusaLmm nHpopmMaunn B cnucteme 1 ahPeKTUBHOW
akcnnyatauum UC.

1.2

KOMIMOHEHTblI SKOHOMUYECKNX
NH®OPMALIMOHHbLIX CUCTEM

Mpw pelueHun N6LIX 3a4a4 ¢ ucnonb3oBaHneM IBM Tpeby-
eTcs HanMume paga KOMMNOHEHTOB:
* UCXO/HOM M CNpaBOYHOM MHGOPMaLMK ANS pacyeTa,
* MeTofa (anropmMTMa) peLLeHuns 3afayn, 3anmcaHHoro B Buae
nporpaMmsbl, KOTOpasi MOXET ObITb BblMONHEHA Ha IBM,
e camoit 9BM KaK MCNonHUTENs anropmMTMOB,
* N0/1b30BaTeNeN, T.€. ML, KOTOPble UCMOMb3YHOT pe3y/bTaTbl
peLleHns 3aa4um B CBOEN NPotiecCMOHaNbHOM AeaTeNbHOCTY.
Ansa pyHKunoHuposaHmsa A C He06X0AUMbI KOMMOHEHTbI, aHa-
NOTNYHbIe Ha3BaHHbIM BbILLE, HO C 60/1ee C/I0XHOM OpraHun3aLuueil.
KOMMOHEHT bl MHOPMALMOHHOW CUCTEMbI - 3TO 6as3a faHHbIX,
KOHLIeNTyanbHas cxema U MHhOopPMaLMOHHbIA npoueccop, obpasy-
fOLLMe BMECTE CUCTEMY XPAHEHWA M MaHUMYIMPOBAHNSA LaHHBIMU.
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B oKpy>KatoLLem Hac MUpe BbIAeNATCA MaTepuasibHble CUCTe-
Mbl pasIMYHOro HasHayeHus. Bce, 4TO NMpomMcxXoAuT B npolecce
(hYHKLMOHMPOBaHNA MaTepunanbHbIX CUCTEM, MOXET ObITb ONuUca-
HO B (hopme cooO6LLeHnA. [1osiBNeHNe co0bLWEHNIA O COBbLITUNAX,
NPOUCXOAALLMX B MaTepuanbHOl cucteme, NpeacTaBnseT cobol
NH(OPMaLMOHHOE 0TOOPaXKeHNe MaTepuabHbIX NPOLECCOB.

Tak, BbIMYCK NPOAYKLMM pabounmMmn NopoXKaaeT CO0bLLEHNS O
TOM, KTO 13 paboymx U3roToBWA OMNpeAeeHHbIe N3aenns, Koraa v
Ha KakoM 060pyA0BaHuW, B KAKOM KONNYECTBE U T. 4.

Co06LLeHME MOXKET ObITb BbIPAXXEHO Ha ECTECTBEHHOM A3bIKe,
0fHaKO 4acTo NpUMeHAT hopMaTUPOBaHHbIE COOBLLEHUSA, KOT-
[a BbIAENSOTCA OMOpPHbIE CBOMCTBA (MapaMeTpbl) NPOMCXoAaALLe-
ro cobbITMA M B COO6LLEHNM NPUBOAATCA Ha3BaHUS CBOWCTB U KX
3HaYeHus.

Mpumep coobLLEHUS
Ha cknag #2 1.02.98 noctynunu reHepartopbl OT 3aBofa «/[nHa-
MO» B KonnyecTse 50 WT. no ueHe 200 py6.

®OPMATUPOBAHHbIA BAPUAHT 3TOIO COOBLEHNA:

HassaHue napameTtpa 3HaueHVe napameTpa
Monyyarens Cknag Ne 2
OTnpasuTens 3asog “AunHamo”
W3penve ["eHepaTop

[Jara 01.02.98

LleHa 200 pyo6.

KonnuecTso 50 L.

Takux coobLeHnii 0 NOCTYNEHUN U3AENNIA Ha CKNadbl Npea-
NpUATUS NOABNSETCA 4OCTAaTOYHO MHOro. OHY coBNagatoT Nno Ha-
3BaHMAM NapameTpOB M Pa3INYaroTCs MO 3HAYEHNAM NapaMeTpoB.
B 3ToM cnyvae yao6Ho npeacTaBneHmne B Buge Tabanubl, NoKasaH-
HOW Ha c. 21.

MHoOrve coobLieHNa Nerko pasfgenstoTcs Ha KOMMOHEHTbI U
npeAcTaBnsATCA B popMaTMpoBaHHOM Buae. DopmMaTUPOBaHHbIE
co06LeHns - 3TO Hanbonee MaccoBbIi BUJ COOBLLEHNI, XPaHU-
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Monyyatens Otnpasutens 3penve Jata LleHa KonunuectBo

Cknag Ne 2 3-A ‘iIvHamo’ "'eHepaTtop 01.02.98 200 50
Cknag Ne 8 3-A4 "Kayuyk" LvHa 09.02.98 80 100
Cknag Ne4 3-p ATO-2 Pene 23.05.98 10 160

MbIX 1 06pabaTbiBaeMbix B AVC. BmecTe C TeM CyLLeCTBYeT 3KO-
HOMMYecKas MH(opMaL s, KOTOPYHO NPakTUYECKM HEBO3MOXHO
(hopmMaTmpoBatb, HanpyYMep NPUKasbl No NPEANPUATUIO.
Basa gaHHbix (BM) - 3T0 Habop coobLleHniA, KOTOpbIe
* ABNAOTCA UCTUHHBIMW [/19 COOTBETCTBYHOLLEA MaTepuasb-
HOI CUCTEMBI,
* HEMPOTMBOPEYUMBbLI MO OTHOLUEHWUIO APYT K APYTY U K KOH-
LenTyanbHOM CXeme.
CoobueHuns B b/, 06bI4HO ABNAKOTCA POPMATUPOBAHHBIMUW U
XPaHATCS B BUAE efUHUL, UH(OPMaL UK.
EanHuueil nHgopmaummn HasbiBaeTcs HAabop CMMBO/OB, KOTOPO-
My MpWAAEeTCS ONpeaeneHHbln CMbIC. OTO NOHATHE B OCHOBHOM OT-
HOCUTCA K 6a3e laHHbIX, XpaHsLLen popmaTMpoBaHHbIe COO6LLEHMS.

Ecnn B coobuweHun «Ha cknag Ne 2 01.02.98 noctynunm reHepa-
TOpbI OT 3aBoga «[nHamo» B konmyecTBe 50 wWT. no ueHe 200 py6.»
Ha3BaHWA napameTpoB (PMKCMPOBAHbI, TO HA6OP CMMBOMOB «CKNag,
Ne 2, 3-1 «AnHamox», reHepartop, 01.02.98, 200 py6., 50 WT.» ABnseTCA
efnHuLel nHgopmauun. «01.02.98» Takxe SBNAETCA efUHNLEN MHGOP-
maumn.

MWHUMaNbHO HEO6XOAMMbI [Be eAUHULbI MH(hOpMaLny - aT-
punbyT 1 cocTaBHas eanHuLa nHpopmauumn (CEWN).

ATpu6YyTOM Ha3biBaeTCsS MHPOPMALIMOHHOE 0TO6PaXKEHNE OT-
[e/IbHOr0 CBOMCTBa HEKOTOPOr0 06bEKTa, NpoLecca Uan ABEHNUS.

JTto6oe coobuleHme 3anncbiBaeTca B popMaTMpoBaHHOM Buje
KaK yKaszaHue CBOMCTB (MapameTpoB) NpeAMETOB, O KOTOPbIX Mbl
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ropopum. MoaTomy MHPOPMaLMOHHOE 0TOOPaXKeHNe o6oro sB-
NeHns npeacTaBnsieT co60 Habop COOTBETCTBYHOLLMM 06pa3om
nofo6paHHbIX aTpMOyTOB.

CocTaBHas efMHMLa MH(hopMaL MK NpeacTaBnseT coboii Habop
n3 aTpnbyTOB Y, BO3MOXHO, Apyrux CEWN.

MpocTtenwnmmn CEW sasnaoTcs Tabnuubl, Nog06HbIE NpUBe-
JeHHol Bbiwe. CEW no3BonsieT co3gaBaTbh MPON3BO/bHbIE KOM-
6uHaumnn 13 aTpnbyToB.

Basa gaHHbIX AVC XpaHMUTCA B 3aNOMUHAIOLLMX YCTPONCTBAX
BbIUNCNUTENLHOW cucTeMbl (OBM). XpaHumble npeacTaBneHUs
[JaHHbIX OYEHb YacTO He COOTBETCTBYHOT NePBOHAYA/IbHOMY MHO-
XecTBYy (hopMaTMpoBaHHbIX co06LLeHniA. OfHaKO celiyac npu pac-
cMmoTpeHun B 6yaem cumTaTh, UTO COOOLLEHMNS XpaHATCA B BUE
Tabnuu.

KoHuenTyansHas cxema (0T cnosa concept - MOHATUE) npea-
CTaB/ifeT 060 onmncaHne CTPYKTYPbl BCEX eJUHUL, UH(opMaLmn,
XpaHawmxcsa B b, Mo cTPYKTYpoii NOHMMAETCH BXOXEeHWe 0f-
HUX e4MHUL, MHOPMaL MM B COCTaB APYTruX eAUHNL UH(opMaL UK.

B pamkax Hawero npumepa MOXHO roBOpPUTbL O ABYX eAVHU-
uax nHgopmaumm - napametpe (atpnbyte) n Tabnuue (CEN).

MpeanonoXxum, 4to Tabnmua T COOTBETCTBYET BCeil 6ase AaH-
HbIX. B KOHLENTYyanbHOM Cxeme AO/MKHO 6bITb yKa3aHo, 4To b/, co-
ctout 3 T, aT cogepxxnt napameTpsl MNMonyyarens, OTNpasuUTesib,
W3penue, Oata, LleHa, Konnyectso. bonee cogepxaTesnisHoe npes-
CTaB/leHVe O KOHLeNTYyanbHON CXeme NMPUBOAUTCA B I, 2 KHUTK.

VHhopmaumoHHBbI/ npoLeccop - 3TO MeXaHu3M, KOTOpbIA B OT-
BET Ha NONyYeHne KOMaHAbl BbINOJIHAET onepauun ¢ B, n KoHuen-
Tya/ibHON cXemoi. VIH(hopMaLMOHHbIV NPoLeccop COCTOMT U3 Bbl-
YMCINTENbHON CUCTEMbI U CUCTEMBI YNpaBneHns 6a30i AaHHbIX -
CYbA.

MoA BbIMACAUTENbHON CUCTEMOI OyAeM MOHMMaTb CepuitHO
BbIMYyCKaeMyt 3N1eKTPOHHO-BbIYNCANTENbHYIO MawuHy (3BM)
NN60 HECKONbKO IBM, COeIMHEHHbIX KaHanamMmu CBsi3n B BblUUC-
NINTENBHYIO CeTb.

3BM cocTouT U3 paga yCTpoMCTB, KaXKAoe U3 KOTOPbIX CMo-
COOHO BbIMOMHATL CBOMNCTBEHHbIE EMY OnepaLumu.
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OnepaTuBHOE 3anoMuHatoLLee yecTpoicTeo (O3Y) mcnonbay-
eTcs 419 XpaHeHWs NporpamMm n gaHHbiX. CKOPOCTb YTEHMA U 3a-
nucu ana O3Y, Kak npasunno, ognHakoBbl, O3Y fABnsetca Hanbo-
nee GbICTPOAENCTBYIOWMM yCTpolicTBOM 3BM.

lMpoueccop BbINOMHAET KOMaHAbI, HAX0AALLIMeCs B NporpaMme.
BbINonHeHe KOMaH/abl 06bIYHO NpeanonaraeT o6patleHne K O3Y.

OBM MOXeT cofepXaTb NH060e YNCNO BHELWIHUX YCTPOMCTB,
yalle BCEro 370 BHeLLUHMWe 3arnoMUHatoLLmMe yCTpoicTBa U yCTPOU-
CTBa neyatm UHgopmaLuun.

basa faHHbIX npegnonaraet LeHTpann30BaHHOe ynpasieHue
[JAaHHbIMK, 4YTO 0becrneymnBaeT psag NPevMyLLecTB:

* COKpalLleHne M30bITOYHOCTU XPaHUMbIX AaHHbIX Gnarogaps

OA4HOKPaTHOMY XpPaHEeHUO KaXKA0ro co06LLeHNA B 6a3e AaHHbIX,

* COBMECTHOE MCMO0/b30BaHKEe XPaHUMbIX JaHHbIX BCEMW MOJ1b-
3oBatensmu NC,

* CTaHJapTM3aunio MpecTaBNeHns LaHHbIX, YNPOLakoLLyo
npobnembl akcnayatauun b n obmeHa JaHHLIMU MeXay
3Anc,

* obecreyeHne nNpoLeayp NPOBEPKN LOCTOBEPHOCTU MHOpMa-
LUK 1 npoueayp orpaHNYeHns ocTyna K AaHHbIM,

* COBMeLLeHME TPeboBaHUl K ncnonb3oBaHUio b/ co cTtopo-
Hbl pa3/InyHbIX nosib3oBaTenein ANC.

CucTeMoii ynpasneHns 6a30ii AaHHbIX Ha3blBaeTCA KOMIMIEKC
nporpamm, obecneynBaloLinii LEHTPANIN30BAHHOE XpaHeHwue,
HakomnneHne, MOANMUKALMIO U BblJady AaHHbIX, BXOAAWMX B B,

MpegnonaraeTcs, 4To B ynpasneHnn 6a3oii JaHHbIX NPUHUMAET
yyacTue cneumnanbHoe O/MKHOCTHOE UL - aMUHUCTpaTop 6a3bl
[laHHbIX.

MpegmeTHasa 06/1aCTb

No6as aKOHOMMYeCKas cucTeMa NpeacTaBnseT 0coboin CoBo-
KYMHOCTb CBfA3aHHbIX PeCypcoB K npoueccoB. K pecypcam 0THO-
caTca, Hanpumep, pabouune u cnyxalue, Cbipbe U MaTepuansi,
CTaHKW, feHbrn, n3genns n nonydabpukartbl. MNpouecc - 370 npe-
obpasoBaHMe 04HOr0 Habopa pPecypcoB B ApYyroi Habop pecyp-
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coB. OJHOBPEMEHHO MOTYT NPOUCXOANTb MHOTME npoLecchl. Tak,
npowecc NPou3BOACTBA MU3LEeNNIA UCNONb3YeT BXOAHbIE pecypcbl -
pabouyto cuny, matepuansl U 060pyL0BaHNe, a Ha BbIXOAe Npo-
Liecca NonyyaroTCs roToBble U3genus nnu nonyhabprkarbl. 3asep-
LLeHWe npovuecca NPOM3BOACTBA NO3BOAET BbINONHUTL ApYyrue
npoLecchl, Hanpumep nepegady NPOAYKUUM Ha CKnag,.

B3aumocBs3aHHble pecypcbl U NPOLLECChl IKOHOMUYECKOi cuc-
TeMbl MOXHO OnucaTb B TEPMUHAX NpeLMeTHOM 061acTu.

MpeameTHOWM 061acTbio HA3bIBAKOTCA 3/1EMEHTbI MaTepUasbHOM
CUCTEMbI, UH(hOPMALMA O KOTOPbIX XpaHUTCA 1 obpabaTbiBaeTcs
B OUC.

MHhopMaLMOHHbIM 0TO6paXKeHeM BCeli NpeiIMeTHOR o6nac-
TW 3KOHOMMYECKOro 06beKTa CNY>XWUT MH(popMaLnoHHas 6asa
AUC. MHthopmaLnoHHas 6aza COCTOUT U3 OAHOW MAN HECKOMbKNX
6a3 fJaHHbIX, ONpefeneHHbIX Bbilwe. Janee byaem BClOAY paccMar-
puBatb AMC ¢ oHOI 6a30li AaHHbIX.

Mpu paccMOTpeHY 06bEKTOB NPeaMETHOM 061aCTU U UX UH-
hopMaLMOHHOT0 oToOpaXeHns B BJl cNoXuncs eauHbIiA, He
3aBMCMMbIl 0T CYB /[ NoHATWIAHBIA annapart. [ns onucaHms npej-
MeTHOI 06/1aCTV HEO6XO0AUMbI TaK1e TEPMUHBI, KaK 06 bEKT, CBONA-
CTBO 00bEKTa, B3aMmojelicTeue (CBsi3b) 06bEKTOB, CBOMCTBO B3a-
NMOZEACTBMSI.

OO6beKTOM Ha3blBaeTCA /1060 31eMEHT HEKOTOPOW CUCTEMBI.

B 3KOHOMUYECKMX NPUNOXKEHUAX NMOHATUE 0OBLEKTA CYy)XKaeTcs
[0 MOHATUA (PU3nMYeckoro o6bLEKTa, Nog KOTOPbIM NMOHUMAaETCS
no6ol npegMeT, 3aHMMaloLW KA MecTo B NpocTpaHcTee. Cneayet
pasnmuatbh OTAeNbHbIA hN3NYECKNA 06BEKT (OTAENbHbIN NPeaMET)
1 06bEKT - NOHATME, KOTOPbI 0XBaTblBAET MHOXECTBO (h13myec-
KX 06beKTOB. OTAeNbHbIN NPeAMeT HacTO Ha3bIBAeTCS IK3eMM/S-
pPOM 00bEKTA, a pasnyHble MHOXKEeCTBa NpeaMeTOB, 06pa30BaH-
Hble MO0 3aaHHOMY MPUHLMMY, Ha3bIBAKOTCA TUNAMU 06bEKTOB.
MepBoHaYasbHas rpynnupoBKa 3K3eMMASPOB B HEKOTOPbIE MHOXe-
CTBAa-K/1acChl Ha3blBaETCA Knaccuukaumeir. MonyyeHHble Knacchbl
00bEeKTOB COOTBETCTBYIOT MPUBEAEHHOMY Bbille ONpeAesieHnto
TUna. Tunbl 06BLEKTOB MOTYT 00bLEANHATLCA A1 POPMUMPOBAHUA
HOBbIX TUMOB MO NPUHLMNY «MHOXECTBO, 3/1IEMEHTaMN KOTOPOro
ABNATCA APYrne MHOXECTBa.
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OO6bEKTbI 3KOHOMUYECKOI Chepbl FPYNNUPYHOTCA B TPU Kpyn-
HbIX TUNa, UMEKLWNX Ha3BaHWe CPeACTB NPOM3BOACTBA, Npeame-
TOB TpyZa v UCNONHATENEN.

CBOINCTBOM 00beKTa Ha3blBAETCS HEKOTOPAs BE/IMYMNHA, KOTO-
pas XxapaKTepu3yeT COCTOsHME 06bEKTa B II060 MOMEHT Bpeme-
HW. OTAe/IbHbIN 3K3eMNIAP 06beKTa MOXKHO TOYHO OnucaTh, eC/un
yKa3aTb JOCTAaTOYHOE KO/MMYECTBO 3HAYeHWI ero cBOMCTB. [Ba
aK3emnnspa 06bEKTOB ABNATCA pa3NMUYHbIMK, €CIN OHM OT/INYa-
OTCA NO 3HAYEHMIO XOTA 6bl O4HOMO CBONCTBA.

CyLiecTBeHHble YNPOLLEHNS B ONUCaHNN 0O0BEKTOB CBA3aHbl C
YCTAaHOB/IEHWEM aHaNoruii B CTPYKTYpe 00bEKTOB, 06pasyroLmx
Knacc. O6beKTbl 04HOr0 Knacca ONMCbIBatOTCA OAHOMMEHHbLIMU
cBoiicTBamMmu. OBOBLEKTBI, BXOAALWME B HEKOTOPbLIA TWM, coaepXat
pAL CBOMCTB, XapaKTepHbIX AN TUNa B Le/IoM. OTOT NPUHLKUN Ha-
3bIBAETCS HacnefoBaHMeM CBOWCTB. Tak, BCE 3K3eMMspbl 06bek-
TOB, 06pa3yrLNX TUN «OCHOBHbIE (DOHAbI», XapaKTepu3yrTCs
CBOWCTBOM GanaHcoBas CTOMMOCTb, KOTOPOe OTCYTCTBYET Y ApY-
rMX TUNOB, HaNpuUMmep Yy TUna <UCNOMHUTENN».

[eaTenbHOCTb, KOTOpas pa3BepHyTa BO BPEMEHW, OXBaTbIBaeT-
CS MOHSATUEM B3aUMOAENCTBME 00BEKTOB. B3anmoaeincTBneM 06bek-
TOB Ha3blBaeTCA (haKT yHaCTUA HECKOIbKMX 06 bEKTOB B KaKOM- 160
npouecce, KOTOPbI NPOTEKaeT U BO BPEMEHU, ¥ B MPOCTPAHCTBE.

CBOICTBOM B3aMMOAECTBMS Ha3bIBAETCS TAKOE CBOICTBO, KO-
TOpOE XapaKTepn3yeT COBMECTHOE MNoBeAeHNe 00 bEKTOB, HO He OT-
HOCUTCA HM K O4HOMY 06beKTY B OTAeNbHOCTU. Hanpumep, npu
NPOV3BOACTBE U3LeNNil B3aMMOLENCTBYOT 06beKTbl Pabounii, Ma-
Tepunan, ObopyaosaHue, M3genne. Konnyectso usgenuii, npons-
BeZleHHbIX 32 ONpefeneHHbIl feHb, ABNSETCA CBOMCTBOM B3aMMO-
[EeNCTBMA, HO HUKAK He XapaKTepusyeT yKa3aHHbIE BbiLLe 06beKTbl,
B3ATble B OTAE/IbHOCTMU. "

Mpo6nema noNHOTLI 0TOOPaXKEHNS 06bEKTOB M MPOLIECCOB Npej-
METHOI 06/1aCTK B XpaHMMble flaHHble peLuaetcs B AN C cnegyowmnm
o6pasom. lNpeanonaraetcs, YTO NpefcTaBneHNe 06bLEKTA UK NPO-
Lilecca CBOAUTCA K YKa3aHWUI ero CBOWCTB; MH(OPMaLMOHHbIM OTO-
OGpaXeHMeMm CBOWCTB CAyXaT aTpubyThbl W, CNeAoBaTeNbHO, 3K3eMI-
Nnsp 06bEKTA MK IK3eMNISP NpoLecca NpeacTasneH B 6ase AaHHbIX
Kak Habop nap <Vims atpnbyTta>,<3HayeHvie aTpnbyTa>, rae uMeHa
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aTpubyTOB pPa3/iNyHbl 1 COOTBETCTBYHOT Ha3BaHWSAM CBOWCTB 0ObEK-
Ta UM npouecca. Bonpoc 0 BbIpaXXeHWUM CYLHOCTN 06BEKTOB C MOo-
MOLLLbKO TOTO WU/ MHOTO Habopa CBOMCTB peLuaeTcsa nyTeM pacLumnpe-
HMs Habopa CBOICTB, ONMCLIBAOLLMX 0OBEKT, YeM OCTUraeTCs 6onee
MOJIHOE NPeLCTaB/IeHNE 0 ero CyLHOCTU. KonmyecTBo CBOMCTB 40K~
HO ObITb TAKOBO, YTO6bI BCErfa MOXHO ObINI0 OT/INUNUTL 06BLEKT 04~
HOrO Knacca 0T 00beKTa APYroro Knacca, a Takke ntobble ABa 06beK-
Ta 13 OAHOr0 1 TOro Xe Knacca. bonee rnybokve npescras/ieHns
(hn10codhcKoro NopsaKa 0 COOTHOLLEHWUM CYLLLHOCTU U SIB/IEHUS, CO-
AepxxaHus 1 gopmbl npu aHannse AV C 06bIYHO He NPUBMEKAOTCS.

Cpefy CBOICTB, ONUCLIBAKOLWMX 06BEKT, HEO6XOANMO Bblfe-
NNTb UAEHTUMULMPYIOLLME CBONCTBA, T.€. CBOMCTBA, N0 3HAYEHMUIO
KOTOPbIX MOXHO O4HO3HAYHO OT/IMYUTL AaHHbIA 3K3EMMIAP
06bekTa OT 1106010 Apyroro (B TOM yncne U B Npefenax kKnacca
00BbEKTOB, COAEPXKaLLEero aTOT 3K3eMnAsp).

B psage cnyyaes ycTaHOBNEHME MAEHTUPULMPYHOLLETO CBOMCTBA
He sIBNSeTCS NPOCTON 3ajaueil.

PaccMoTpuMm, Hanpumep, 06beKT JINYHOCTb. MpocTenwmmm
NAEHTNHOULUPYIOLLMMI CBONCTBAMM IMYHOCTU 0BbIYHO CUMTAIOT-
ca @amunus, Nmd, OTyectBo. OgHaKO Hanmume ogHo(pamMubLEB
C COBNajaroLwMMy UMeHaMm1 1 0TYeCcTBaMU MOKa3blBaeT, YTO ITUX
Tpex CBOMCTB HeOCTAaTOYHO 418 AEHTUPUKaLMn. MoXHO NonTu
no NyTWN pacliMpeHns CNnucka NAeHTUHOULMPYOLWNX CBOWCTB, A0-
6aBnss cBoCTBa [aTa poXaeHUs, HauMoHanbHOCTb U T.4., NOKa
He 6yaeT o6ecneyeHa 0flHO3HaYHas NAEHTMdMKaLKUS Tpebyemoro
MHOXeCTBa /e, nnm NpeanoXuTs HOBOE MAEHTUDMLMPYIOLLEe
CBOICTBO (BO3MOXXHO, BBOAMMOE UCKYCCTBEHHO). B Hawlem npu-
Mepe MOXHO MCMO0Mb30BaTh [jBa CBOWCTBA - HOoMep nacnopTa u
Cepwvia nacrnopTa, 04HaKO MacnopTHas CUCTeMa OXBAaTbIBaET He BCEX
XuUTenen cTpaHbl (3a pybeXxxom B KayecTBe MAEHTU(MKaTOpa NnY-
HOCTM 4acTO MCMNONb3YeTCH HOMEP COLManbHOro CTPaxoBaHUs).
Ecnun MHOXeCTBO Ntofeli OrpaHNYeHO0 paMmKaMmn HEKOTOPOro npea-
npuaTus (yupexaeHus), To UAeHTUHULAPYIOLLUM CBOMCTBOM MO-
XKET CNY>XUTb TabenbHbIin HOMep.

VICKyCCTBEHHBIN MAEHTUDMKATOP, KaK NPaBusio, COOTBETCTBYET
006bIYHOW HyMepaLumn 3K3eMNspoB 06BLEKTOB, Hanpumep HBEH-
TapHbIi HOMep.
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MpeHebpexxeHne BONpPocaMmn UAeHTUPUKaLUN 06bEKTOB ABA-
eTCs Cepbe3HO MPOEKTHOW OWNOKo. OTCYyTCTBUE NAEHTUDNLM-
PYHOLLIMX CBONCTB 06BEKTOB NMOMELLIAeT PACLLUVPEHUIO MEPEYHS pe-
lWaemMblX 3agay, 3aTpPygHUT COBMECTUMOCTb ¢ aApyrumn SUC,
caenaet HeBO3MOXHbLIMW HEKOTOpble BUAbI MH(OPMaLMOHHOIO
nouncka.

Jetannsayma 31C

B KayecTBe npeAMeTHON 061aCTV MOXHO M3y4YaTb He TO/bKO
mMaTepuasnbHble cucTembl, HO U camy SUC. Bblgensemble 8 ONC
00bEKThI, CBOMCTBA W B3aMMO/ENCTBUA CNYXaT MOHATUIAHON OC-
HOBOW ANa Mojeneit co3faHuns n gyHKumoHuposaHunsa NC. Takue
KOMNOHeHTbl VIC, Kak 6a3a faHHbIX M nporpammHoe obecneve-
HYe, He ABNATCA (PM3NYECKUMU 06beKTaMm, NO3TOMY UHGOpMa-
LIMOHHOe oTobparkeHne MIC ocyLLeCTBASETCA B METaUHOPMaLMIO.
MeTanHhopmauuto cnefyeTt NpeAcTaBnATb Kak MHPopmMayuto 06
NHopMaLnn.

Knaccugmkaumns komnoHeHToB 3V C npmnBoanTcs Ha puc. 1.3
neTabn. 1.1

Puc. 1.3. KOMMNOHEHTbI 3KOHOMUYECKON MH(OPMALNOHHOM CUCTEMbI
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Tab6nuya 1.1 KOMNOHEHTbI MHPOPMALMOHHOW CUCTEMBI

JaHHbie/ Cuctema/  BbluCAUTE b- BHewwHAs
MeTafaHHble npovecc Has cuctema Cpega
ATpubyT Mopacuctema  dusmyeckoe  lMonb3oBatesb
OTHoWweHne 3agava YCTPONCTBO AOoMUHUCTPa-
[MokasaTenb Mporpamma TepmuHan Top B4
Bba3a gaHHbIX  3agaHue NnHuna(kaHan)
Koy TpaH3akuusa Y3en ce-
Cxema ™ 3BM
MNopcxema

MMoHATMA, KOTOPbIe ONUCHLIBAKOT AaHHbIe N MeTafaHHbIe, pac-
CMaTpuBaloTCA B MOCnedyoLWmnx passenax.

ANeMeHTapHbIM NPOLECCOM NPY NakeTHOW 06paboTKe faHHbIX
ABNSAETCA 3aaHne, NPy AManoroBoi 06paboTKe - TpaH3akums (B3a-
nmogencTeme). 3afaHue COLEPXUT OAHY WM HECKO/bKO Mpo-
rpaMM, BbIMOJIHAEMbIX B OMNpefesieHHON nocnefoBaTe/lbHOCTHU.
TpaH3akuus 06b6I4HO NpeAcTaBnseT cob0i 0AHY KOMaHAy MHGOP-
MaLMOHHOro npoteccopa.

3aja4yy MOXHO paccMaTpuBaTth C TOUKU 3pPeHUS ee IKOHOMMU-
YecKoro cofep>xaHua u metofa petueHns Ha 9BM. OnpegeneHue
cofiep>katesibHOlM CTOPOHbI 3aa4m CBA3aHO C LeKOMMO3MLuent PyH-
KU ynpaBieHns 3KOHOMUYECKUM 06beKTOM. B 3TOM KOHTEKCTe
3KOHOMMYECKas 3ajaya ABNAETCA a/leMeHTapHbIM NPOLLeccoMm, pe-
ann3yloWwmM HEKOTOPYH (PYHKLUMIO YNpPaBneHNs B KOHKPETHOM
nogpasgeneHnn cuctemsl ynpasneHns. C TOUKW 3peHUS peLleHmns
Ha OBM 3agayva npeacTasBnseT cob0i onpeaeneHHyo nocnefosa-
TE/IbHOCTb NPOrpaMm, peanusyowmnx GopmmposaHe PUKCUpo-
BAHHOI0 NPTOKa BbIXOLHON UH(OpMaL MK,

MpynnupoBkKa 3aga4y B MOACUCTEMbI COOTBETCTBYET NPUHATOM
KnaccuuKauum 0CHOBHbIX PYHKL M yripaBneHns 3KOHOMUYECKM
00beKTOM. Tak, 418 NPOMbILLNEHHOIO NPeANPUATUSA KPYNHbIMU
nogcmcreMaMmu 06bI4YHO ABNAKOTCA:

* ynpasfieHue CObITOM U peann3auuent NPoayKLNN,

* TEXHNKO-3KOHOMWYECKOE NaHnpoBaHue,
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* yNpaB/ieHNe MaTepuanbHO-TEXHUYECKUM CHabXeHMEM,

* OYXranTepcKunin yyer,

* OMepaTMBHOE yrpaB/ieHNe NPOU3BOACTBOM,

* yrpaB/ieHNe TEXHNYECKON MOArOTOBKON NPOM3BOACTBA.

Monb3oBatenein IKOHOMUYECKOM MHPOPMaLMOHHOM CUCTEMBI
MOXHO NoApasfennTb Ha NAaTb TUMOB:

* C/lyyYaiiHble N0Mb30BaTEeNMN, B3aMMOAENCTBME KOTOPbIX CANC
He 00yCNOBNEHO UX CNYXEOHbIMU 0653aHHOCTAMN,
napameTpuUYeCKNe NoNb3oBaTenn, KotopblepaboTatoTc3NC
MOBCE/HEBHO, B COOTBETCTBUM C YETKO OMNPeeneHHol obna-
CTbtO eATENbHOCTH, MO pernameHTUPOBaHHbLIM NpoLesypam,

* aHAIMTUKKN U UccnesoBaTenn, MHPHoOpMaLNoHHbIe NOTPe6HO-
CTW KOTOPbIX HenpeAckasyeMmbl (B 0T/i4Me OT napameTpu-
YecKux nonb3oBarteneit),

* NPUKNALHbIENPOrPaMMUCTbI,KOTOpPblepa3pabaTbiBatoTNPO-
rpammbl 4718 peanusaunm 3anpocos K 6ase gaHHbIX. TN Mpo-
rpamMmbl MCMONb3YKTCA B OCHOBHOM NapaMeTpuyeckumu
nosib3oBaTeNgmMu,

* CUCTEMHbIe NPOrpaMMMUCTbI, KOTOpble paspabaTbiBalOT Cy-
XebHble NporpamMmmbl, pacllMpAaloLLMe BOSMOXHOCTY onepa-
LUMOHHOIN cucTembl 3BM 1 CYB/, Hanpumep nporpaMmbl
pasrpaHuyeHns JocTyna K JaHHbIM, NPOBEPKM LOCTOBEPHO-
CTW AaHHbIX, BOCCTaHOBNEHUS 6a3bl faHHbIX rocne c6os B
paboTte 3BM, nporpaMmmbl neyatu JOKYMEHTOB W T.M.

ALMUHUCTPATOP 6asbl aHHbIX - 3TO CNeLuanncT uam rpynna
CMeLManncToB, 3aHATbIX 06CNyXUBaHNEM MNo/b3oBaTenell 6asbl
AaHHbIX. ALMUHUCTPATOP AO/MKEH KOOPAMHMPOBATb MPOLECChI
cbopa MH(popMaLun, NPOEKTUPOBAHUS U 3KCTyaTauumn 6asbl faH-
HbIX, 06ecnevyeHmns 3aWnTbl N LEeNOCTHOCTN AaHHbIX. ALMUHUCT-
patop 0653aH y4nTbiBaTb TeKyLMe N NepcrneKTUBHbIe MHOpMa-
LIMOHHbIE NOTPEOHOCTM MOMb30BaTENEiA.

OnucaHve xpaHNUMOW 1 obpabaTbiBaeMoli MHGopmaumm B ANC
[lenaeTca C pa3HOI CTeneHblo AeTanusayun. Vicnonb3yroTes Tpu
YPOBHA npefcTaBneHuns (puc. 1.4):

1. BHeLHW1 ypoBeHb - onucaHne MHMOPMaLNOHHbIX NOTPed-
HOCTell KOHEYHOT 0 MoJ/1b30BaTeNs.
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MONb3OBATE/NMNU

Puc. 1.4. fetanunsauus npeactasneHunii dUC

2. KoHUenTyasbHbI1 YPOBEHb - OnucaHne MHHOpPMaLMOHHbIX
noTpebHOCTEl Ha ypoBHe NoHATUi AUC.

3. BHYTpeHHWIA ypOBEHb - ONuUcaHue cnocoba XpaHeHUs UH-
(hopmanmm B namMaTn 3BM 1 MeToL0B AOCTYMNa K HEA.

BHYTpeHHWIA ypoBEHb Hanbonee 61M30K K (hM3MYeCKol NaMsaTy
3BM, BHelLHNiA ypoBeHb Hanbonee 6/1M30K K MO/b30BaTeNAM, a
KOHLENTYaNbHbI/ YPOBEHb 3aHMMAET NPOMEXXYTOYHOE MOMOXKEHME.

WNH(popmaLoHHble NOTPeOGHOCTN OTAENbHOMO MO/b30BaTeNs
OTHOCATCA /INWb K HEKOTOPOM YacTu 6a3bl AaHHbIX, U ONUcaHue
3TUX NOTpebHOCTEN MOXeT He coBnafaTb C XpaHUMbIMU B ANC
npeacTaBNeHUs MU aHHbIX.

BHellHee npeAcTaBneHne MOXET M0/b30BaTbCs 0ObIM anna-
patoM NOHATUI. EAMHCTBEHHOE TpeboBaHMe COCTOUT B BO3MOX-
HOCTM npeobpa3oBaHUs ero B KOHLENTyanbHOe NpeAcTaB/eHUE.
Lienb KOHLeNnTyanbHOro YpPOBHA - cO34aTb Takoe opmasibHOe
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npeacTaBneHve 0 6ase AaHHbIX, YTOObI 1I060e BHELLHEee NpeAcTaB-
NeHve ABNANOCL ero NOAMHOXECTBOM. B npouecce vHTerpaymm
BHELUHWX NPeACTaB/IEHNIA YCTPAHAKOTCS ABYCMbIC/IEHHOCTM U MPO-
TUBOPEYNS B MHPOPMALMOHHBIX MOTPEBHOCTAX pasNYHbIX
nosnb3oBaTesieil. [LonycKaeTcs MHOIO BHELIHUX OMUCAHWA, Kax-
[0€e 13 KOTOpbIX 0TO6paXkaeTcs 4acTbto 6asbl fAaHHbIX, N efuH-
CTBEHHOE KOHLeNnTyasibHOe onucaHue, npeacrasnstoLlee scio b/J.

BHeLuHee NpefcTaB/IeHMe 0Ka3blBaeTCA LOCTATOUHbIM 415 NPU-
MEHEeHUA psga NPUKNagHbIX NPorpamMmm, KOTOpble MOXHO 0Xapak-
Tepu3oBaTb KakK reHepaTopbl OTYETOB. ["eHepaLuus 0THETOB Npes-
nonaraet npeobpasoBaHMe NOTOKA BXOAHOW MHpoOpMaLUn B
BbIXOAHOM NoToK. CaMo npeobpa3oBaHuMe BKIKOYAET rpynnupoB-
Ky MH(opmaLmumn, noaBefeHne UTOros 1 T. N. Pesynbtat ohopm-
NSeTCa B BUAE 0TYETOB, YAOOHbIX 419 UCNOJIb30BaHUA cneyunanu-
ctamun. Heobxogumble ana reHepatopa OTYETOB OMMUCaHMWA
CTPYKTYPbl BXO4HOW MH(OPMaLMK 1 OTHETOB, & TakXKe Bblunche-
HWUIA NpY (hOPMMPOBAHUKN OTYEeTa JIErKO MOTYT 6bITb BbIMOJIHEHbI
KOHEYHbIMM NONb30BaTENAMM (CNeunanucTammn NPeLnpusaTus nnm
opraHusayumn).

KoHuenTyanbHOe NpeAcTasNeHne OnucbiBaeT NosiHoe NHGop-
MaLMOHHOE coaeprkaHune 6a3bl laHHbIX B 60/1ee abCTpaKTHOl hop-
Me M0 CpaBHEHMIO CO CNOCO60M (hM3NYECKOT0 XpaHEHUS AaHHbIX.
OHO MOXET MONHOCTbID OT/IMYATLCA OT ONMUCAHUA UHOPMaL K-
OHHbIX NOTPeBHOCTEN OTAENbHbIX NO0Jb30BaTeNell, B YACTHOCTU
NCNOoMb30BaTh APYryk CUCTEMY MOHATWNIA, 0603HAYEHNIA 1 NPaBWA
onucaHms. B KOHUeNTyanbHOM OMMCcaHUM HEOOXO0AUMbI He TOMb-
KO CBefIeHMS1 O CTPYKType 06pabaTbiBaeMOil MHhOpMALMK, HO 1
CBefeHNs 0 TeXHONIorny ee 06paboTKM - MPUMEHSIeMble METOfbl
KOHTPONS MH(OPMALUN, ONMUCaHME UCNO/Ib30BAHUS MOTOKOB WH-
(hopmauumn B nogpasfeneHnsax npesnpuaTna, onucaHue orpaHu-
YEHMWI Ha JOCTYN K MH(opMaLuu 1 pag Lpyrux.

KoHLenTya/bHbIN YpOBEHb ONMNCaAHNSA OKa3blBaeTCs 40CTaTOu-
HbIM 4719 MCNOJIb30BaHWUA NPOrPaMmMHON MOALEPXKKWN B BUAE CUC-
Tem ynpasneHus 6azaMu faHHbIX. KOHUENTyanbHOe onncaHme npu
3TOM Heob6XO0AMMO afanTUpoBaTb K TPeOOBaHUSAM KOHKPETHOW
CYB/. lMocne 3Toro nosiBAsSETCS BO3MOXXHOCTb MCMO/b30BaHUA
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BCEX CpeAcTB 06paboTKM AaHHbIX, NpeaocTaBnseMbix aToin CYB/,
3HaYMTEeNbHO YNPOLLAKTCA BONPOCHI pa3paboTKn NporpaMMHOro
06ecrneyeHns CUCTEMbI, COKPaLLLAKTCS CPOKN paspaboTkn SUC.

K KoHUenTyanbHOMY MpeAcTaBNeHUto npeabasnaseTca Tpe6o-
BaHMe YCTONYMBOCTW. DTO 03HAYAET, YTO P U3MEHEHUI B Npea-
MeTHOW 061acTn He A0/MKEH NPUBOANTL K 06513aTeNbHON KOppeK-
TUPOBKE KOHLENTYya/libHOro npefactaBsneHns. KoHuenTtyanbHoe
npeacTaBfeHne J0/MHKHO ObITb LOCTATOYHO abCTPAKTHBIM, T. €. He
cofiepXaTb OrpaHMyYeHNin, BbITEKAKOLLNX U3 NPOrpaMmMHOIA peanu-
3auUmnm TpebyeMbiX METO0B 06pabOTKMN AaHHbIX.

Kak 1n3BeCTHO, B eCTECTBEHHOM fA3blKe pa3nnMyatoTca npasunia
HanucaHns TeKCTOB (CUHTAKCUC fA3blKa) M caMy TEKCTbl (KHUTN,
cTaTbu 1 T.4.). B 06paboTKe AaHHbIX Npasuia onucaHns LaHHbIX
cofepxxartcs B MOAensxX AaHHbIX, a onucaHue MHopMaLmum 418 KOH-
KpeTHO SN C Ha3biBaeTCs NpesCcTaBNeHNEM, CXeMO UIN CTPYK-
TYpOiA.

MpYHUUNNANbHBLIMK Pa3NnynsaMM 061a4alT TPU MOLENN faH-
HbIX - PeNnsiLMOHHAs, ceTeBas W Mepapxuyeckas, y KOTopbiX pas-
Hble MHOXeCTBa J0NYCTUMbIX UH(POPMALNOHHBIX KOHCTPYKLNIA.

CyulecTsytolmne CYB/[] obecrneunBaroT peannsaLmio BO3IMOX-
HOCTeN aTUX MOAeNei fJaHHbIX C TEMU WU MHbIMU OFpaHUYeHNns-
MW 1 YTOYHEHUAMMW, YTO [aeT NoBOJ rOBOPUTb O HA/IMYMK CaAMO-
CTOSATENbHOW MOAENN AaHHbIX Y Kaxaoh CYBM. OpHako npu
co3faHum CYB/[] nponucxoaut mognhmnkKauns mogenu aaHHbIX mc-
X045 U3 yfo06¢cTBa NporpaMMHOiA peannsaLm CUCTEMbI.

OpraHu3sauus gaHHbIX B AV C paccmaTpuBaeTcs ¢ MO3MLNIA TON
WIN NHOW MOAENN JaHHbIX, U 06bIYHO 3a NpejenaMu paccMoTpe-
HUSA OCTatOTCA MeTOAbI MPeLCTaB/IeHNsA 3BYKOBbIX CUrHa/N0B, U306-
paXKeHU U T. M.

BHyTpeHHee onuncaHve faHHbIX OnpeaensieT opraHu3auunio gaH-
HbIX B NamMaTv 9BM 1 meToAbl LOCTYNA K AaHHbIM. 3TO Hanbonee
JeTasibHoe onucaHue npoweccos 06paboTky fgaHHbIX B AVIC. Ecnn
AW C paspaboTaHa ¢ npumeHeHnem CYbB/, To Tpebyemble napa-
MeTpbl BHYTPEHHENO ONMUCaHNA J0BO/IbHO HEMHOTOUYNCIEHHBI.

B psage cnyyaes npumeHeHne CYB/[ He nNo3BONSET peannso-
BaTb BCe Tpe6oBaHMA K AVC (Hanpumep, BbICOKOe GbICTPOAE-
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CTBME nporpamm). Torga Ans NOALEPXKKN BHYTPEHHEro YPOBHSA
ornucaHus cucTeMbl TpebyeTcs pa3paboTKa YHUKa/IbHbIX NPOrpaMmm
[0CTYNa K faHHbIM.

Ecnm cTpyKTypa XpaHuMoi 6a3bl JaHHbIX MEHSAETCA, TO LONXK-
Hbl 06ecreunBaTbCs Bce TPeb0BaHMA KOHLENTYaIbHOMO OnucaHuns
CUCTEMbI, CYLLECTBOBABLUME 0 HaYana U3MeHEHWA.

MHoroypoBHeBas geTanusauuns npeactasneHnin dNC obyc-
NOBMEHA pa3HuLEen Mexay cnocobom onucaHusa NpeameTHON 06-
NacTv U TeMU CreunprKauuaMu, KoTopble MOryT 6bITb 3PdeKTMB-
HOo o6paboTaHbl coBpeMeHHbIMU CYB /[, 1 nakeTaMmu NpuUKNagHbIX
nporpaMmMm. Hanmuune HeCKONbKUX YPOBHeW feTann3alumn nosso-
NIFIeT pacyfieHUTb npotecc npoektuposaHud SN C Ha HECKOJIbKO
60nee NPOCTbIX LLAr0OB, a TakXe NPejoCcTaBUTb BO3MOXHOCTb y4a-
cTns B paspabotke MC nonb3oBaTensam u cneuymannctam, He
NUMeoLLMM NPothecCcMoHanbHON NOAroTOBKM B 061acT 06paboT-
KW aHHbIX.

1.3

KNACCU®UKALMS N OCHOBHBIE CBONCTBA
EAVHUL, UHDPOPMALIMM

CyLLUecTBYIOT AiBe OCHOBHblE eANHULbI MH(opMaLnn - aTpu-
OyT 1 cocTaBHas eanHULa MHpopmMayuu. OnpegeneHve aTpubyTa
6b110 AaHo B N. 1.2. ATPMOYT COOTBETCTBYET MOHATUIO NEPEMEH-
HOI B i3blKax NPOrpaMmMmMpoBaHMNA U NOHATUIO PEKBU3NUTA B OyX-
ranTepckom yuere.

ATPNOYT XapaKTepn3yeTcs UMEHEM W 3HaYeHneM. MIMeHeM aT-
pnbyTa Ha3blBaeTCs ero yc/ioBHoe 0603Ha4veHe B rnpoleccax 06-
PaboTKM AaHHbIX.

3HayeHnem aTpmbyTa Ha3blBAETCS Be/IMUMHA, XapaKTepusyto-
Was HEKOTOpPOe CBOWCTBO 00bEKTa, ABMEHUA, MpoLlecca B KOHK-
PeTHbIX 06CTOATENLCTBAX. Bce fonycTUMble 3HaYeHUs aTpubyTa
00pa3yoT MHOXECTBO, Ha3blBAEMOE AOMEHOM 3TOro aTpubyTa.

dopmanbHO aTpubyT ¢ MMeHeM X npeAcTaBnsieT coboil napy
(X,2), roe z- anemMeHT Z. MHOXeCTBO Z Ha3blBaeTCs AOMEHOM 3Ha-
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yeHwii (06nacTbio onpegeneHns atpubyTa X), BeMUnHa Z ABNseT-
A 3Ha4yeHnem aTpmbyTa X B 3aflaHHbIi MOMEHT BPEMEHMW.

OnpefeneHve JOMeHa npegnonaraeTt ykasaHue ero MeHu u
CnucKa 3HayeHui. Ecnm uncno 3HauyeHmnin B JOMeHe HEBEIMKO, TO
NX CMMCOK MOXHO yKa3aTb Npu 06bABNEHUN JaHHbIX B MPOrpam-
me. Hanpumep, B A3blKe NporpamMmMupoBaHmsa Nackanb 310 BbIT-
NAANT Kak

type

day = 1..31;

month = (aHBapb, heBpanb, MapT, anpesb, Mai, NOHb, UHONb,
aBrycT, CEHTAOPb, OKTA6Pb, HOA6PL, AeKabpb);

year = 1900.. 1999;

{B onucaHmn TMNa aTpubyTOB MEPEUNCNAIOTCS JONYCTUMblE
3HayeHus aTpubyTos [eHb, Mecau u Mof COOTBETCTBEHHO}

3a4acTyt0 HEBO3MOXXHO MepeyncinTb BCE 3/IEMEHTLI JOMEHa,
Nno3ToOMYy /15 JOMeHa YKas3biBaloTCA TUN U A/1MHA 3HaYeHusa. Han-
6onee ynotpebuTenbHbl TEKCTOBbIE (CUMBOJIbHBIE), YNC/IOBbIE,
NOTNYECKME 3HAYEHWS, a TAKXKe 3HaYeHWs faT v gpyrue cneymans-
Hbl€ TUMbl 3HAYEHWNIA.
Mpumep
[JomeH damunuin - FAM. Mepeuncnntb Hammamm HeBO3MOXHO,
No3ToMy orpaHnyum FAM 3HauyeHMAMU TEKCTOBOTO TMNa AJIMHOM A0
20 cumBosioB. [ng a3bika [Nackanb Noayyvum:
var FAM: string[20];

B gomeHe, onpegeneHHoOM TakumMm 06pa3oM, MOTyT OKa3aTbCs
3/1eMEHTbI, 3aBeOMO He aBnstowmecs hamunneit, Hanpumep
‘MMM M’, HO TaKue cnydam npu onpegeneHnin foMeHa He y4nTbI-
BaroTCS.

Lnsa psaga AOMeHOB MHOXECTBO BXOAALLMX B HUX 3HAYEHWI 3a-
[aeTcs C MOMOLLbI NepeymncrieHns onyCcTUMbIX 3Ha4YeHUA. Ecnm
B AJOMEHEe He06X0aMMO MepeyuncnnTb 0003HaAUYEHUS] 06bEKTOB U3
HEeKOTOPOro Kfacca, To paspabaTbiBaeTcs Knaccugmkarop, cogep-
Xalwmnin ycnoBHble 0603HavYeHns (KoLbl) OTAENbHbIX 06BEKTOB U
KNaccoB, K KOTOPbIM 3T 06bEKTbI OTHECEHDI.
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Knaccudmkauusa 1 kogmpoBaHue

PaccMOTpMM npocTeline CUCTEMbI Knaccuukaymm n Kogu-
pOBaHWS, NPUMEHsSiEMbIe A5 0603HAYEHNSI 0OBEKTOB B 6a3e JaH-
HbIX BMECTO UX MOJIHbIX Ha3BaHWIA.

B nepByto oyepefp, ecnm Knaccuukayma 06b-eKToB BoobLe
He TpebyeTcs, NPOM3BOAMTCA UX HyMepaums, U KOLAOM KaXK[oro
06bEKTa CMYXXMT ero nopsaKoBbln Homep. Takas cuctema Kogu-
pOBaHMA Ha3bIBaeTCS NOPSAKOBOMN.

Ecnn Bce MHOXeCTBO 06BEKTOB K/lacCU(MLMpyeTcs No 04HO-
My NpU3HaKy, TO KOAbl 06BHEKTOB LieNecoobpasHo pa3fennuTb Ha
HECKO/IbKO 4acTeid (Cepuit) No KONNYECTBY 3HAYEHWIA 3TOro npu-
3HaKa 1 B rpegenax Kaxxaom cepum ncrnonb3oBatb NocneoBaTesib-
Hble HOMepa.

. Korpga ucnosnb3yerca HECKO/IbKO KnacCUMuKaLMOHHbIX NpU3Ha-
KOB WM VX B3aMMHas MOAYMHEHHOCTb COOTBETCTBYET BblAe/IEHNIO
KnaccoB 06beKTOB, NOAKNACCOB BHYTPU KaXAOro knacca v T.4.,
YZL0OHO MCNO/b30BaTh paspsgHYI0 CUCTEMY KOLMPOBaHUS.

B kauecTse npumepa pacCMOTPUM pas/INyHble CUCTEMbI KOAM-
pOBaHNS 3HaueHuii aTpubyTa Koa ctyaeHTa. MopsakoBbIiil Ko cTy-
[leHTa - 3T0 NPOCTO ero HOMep B CMUCKe BCeX CTyAeHTOB. Mpeano-
NOXWUM, YTO HEO6XO0AUMO pasnuyaTb CTYAEHTOB-AHEBHUKOB,
BEYEPHUKOB M 3a04HUKOB C UCMONb30BaHNEM CEPUIAHOW CUCTEMBI
KoamposaHua. [And aToro nocnefoBatebHble HOMepa oT 140 5999
OyaeM 1ncnonb3oBath NPU KOANMPOBaHWUM AHEBHMKOB, HOMepa 0T 6000
[0 7999 - npu KogmpoBaHUK BevepHUKOoB, oT 8000 go 9999 - npwu
KOAMPOBaHUN 3a04YHMKOB. ECM B 3TUX XKe YCNOBUAX NMPUMEHUTb
pa3psHbIA Ko, TO NepBbIil 3HaK Koja 6yaeT NpMHMMaTh TpyY 3Ha-
yeHus (1 - AHEBHOE OTAeNeHNE, 2 - BeYepHee, 3 - 3a04HOE), a Cnefy-
toLMe 4 3HaKa OTBOAATCS 415 HyMepauumn CTYLeHTOB KaXKAoro oT-
JeneHns. B paspsgHOM KOLe MOXHO y4ecTb 60/blue MPU3HaKOB,
HanpumMep, NepBbIi 3HaK - KO OTAeNeHns, BTOPOW - KO (haky/bTe-
Ta, TPETUIA - Ko Kypca, YeTBEePTbIi - KOA rpynnbl, NATbIA U LLECTON
- NOPALKOBbIV HOMep CTyAeHTa B rpynmne. O6paTuTe BHUMaHMe, 4To,
YBE/IMYMBAs YMCI0 Pa3IM4uMMbIX NPU3HAKOB B KOAE, Mbl BbIHYX/e-
Hbl YBEIMUMBATbL U ANNHY 3HaYeHUsa aTpubyTa Kog cTyaeHTa.
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Pa3psagHas cucteMa KoLMpOBaHUSA NPUMeHseTCs 4N KOAUPO-
BaHUS 00bEKTOB, ONpesAensieMblX HECKONbKMMMW CONOAYNHEHHbIMM
npu3Hakamu. Kogrpyemble 06beKTbI CUCTEMATU3NPYIOTCS MO Kac-
CU(MKALNOHHBIM NPU3HAKaM Ha KaX[Oi CTyneHW Knaccuuka-
unn. Kaxxgomy npusHaky Knaccupmkauuy 0OTBOAUTCA ONpeseseH-
HOe 4unc/io paspsafoB, B Npejeniax KOTOpPOro KoAumpoBaHue
HayMHaeTca ¢ eAnHULbI. KnaccugukaloHHbIe rpynnmMpoBKKU Mo
MAaALWNUM NpU3HaKam KOLMPYHOTCS B 3aBUCMMOCTI OT Koga 6onee
CTapLuero npusHaka.

Ecnu 3Ha4YeHMs HeCKONbKNX aTpubyTOB OnpesesneHbl Ha O4HOM
1 TOM e JOMeHe, TO Takne aTpmobyTbl Ha3bIBAKOTCA POSIEBLIMMU.

Ha gomeHe FAM MoryT 6bITb onpejenieHbl aTpubyThbl ¢ MMe-
Hamu: CtyfeHT, MNpenogasaTens, ABTOp. Bce 3T0 posnesbie aTpu-
OyThl.

ATpnoyThl ®amununsa pabouero n TabenbHblit HOMep pabouye-
ro HeposieBble, XOTS OMUCLIBAKDT OAHMUX N TEX XKe NII0AEN.

JoMeH 3HaueHWn, Kak NpaBuIo, He XpaHUTCS B 6a3e AaHHbIX
KaK camMOCTOATe/IbHbIA UHPOPMALMOHHbIA 06beKT. OfHaKo cpe-
[V ponieBbIX aTpubyToB JoMeHa B 6a3e faHHbIX, 6e3yC/0BHO, Cy-
LecTBYeT aTpUOyT C Hanbosee NOMHbIM NePEYHEM 3HAUEHWIA, 1 3TOT
aTpuoyT HeobXO4MMO MCMONb30BaThb A1 KOHTPONSA A4OCTOBEPHO-
CTV BHOBb BBOAMMOW MHhopMauun. Hanprumep, Ha NpeanpuaTmum
Hanboee NOMHbINA CNUCOK COTPYAHWUKOB LO/HKEH MPUCYTCTBOBATb
B 6a3e JaHHbIX OTAena Kajpos.

CocTaBHOI eagnHuLEen nHpopmaumm (CEW) HasbiBaeTcs Habop
13 atpnbyToB 1, BO3MOXHO, apyrux CEW. OnpepgeneHne CEW no-
CTPOEHO PeKYPCUBHO (T. €. B ONpesenIeHNN NMOHATUA y4acTBYeT caMo
MOHATME), HO NPOTMBOPEUNS 3[ECh HET, NOCKO/bKY «apyrne CEN»
KOrga-Hnmoyab 6yayT COCTOSTb TO/IbKO U3 aTpubyToB (BBUAY KO-
HEYHOCTU COOOLLEHNIA).

ATpun6OYT 1 OTHOLLEHNE 06Pa3ytOT MUHUMaNbHO BO3MOXHbI
Habop eguHUL NH(popMaL K. Ha npakTuke ya06HO NCNONb30BaTh
60nbLUEee YNCNO0 eANHULL MH(OPMALLMK, KaK 3TO MOKa3aHo, Hanpu-
mep, BTabn. 1.2. CnegyeT oTMeTUTb, 4YTO B/, B LIENOM TaKXe sBNs-
eTca eAuHULEA MHpopmaunn. Ecnm paccMaTpuBaTh efuHULbI
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NH(OopMaLMKN KaK MHPOPMaLMOHHbIe 06bEKTbI, TO MOXHO r0BO-
pUTb 06 NX CBOICTBAX, KaK 3To AenaeTcs BTabn. 1.2. BTo Xe Bpe-
MA eIMHULbI MHOPMALMK - 3TO Hepn3nyeckne 06BLEKTHI, TaK Kak
OHM He 3aHMMAKT MeCTO B MPOCTPAHCTBE.

CBolicTBa eanHUL, UH(hOpMaLnn npeacTaBnieHbl B Tabn. 1.2.

Ta6nunua 1.2. CeoiicTBa eanHNUL, MHOpMaLUn
CocTaBHas eavHuLa nHdopmMaummn

HasBaHve  ATpuGYyT MpeacTaBneHys MpeacTtasneHus
cBolicTBa nosnb3oBarens NPOEKTVPOBLUMKA

JokymeHT  [Nokasateni  OTHOLWEHME BeepHoe

OTHOLLEHVE
Mmsa ¢ L4 . + *
S HATSIIG ¢ 04 L4 L4 +
CTtpykTypa + + * 3
Onepauyn
Haj, UMeHeM MepenmeHoBaHNe, Oo6bABNEHNE CUHOHNMA
Hap 3Haue- [lepexkoau- Bbibopka, KOppekT nposka
Huem poBaHune ApudmeTu-
yeckue
onepauun
Hag CTpyk- [ekomno- Mpoekunsn,  [Aob6asneHwe/
Typoii 31umn, CoefiuHeHVe, n3bATVE aTpu-
KOMMO3K- nobasnexHve 6yToB
- ums, N aTpmbyToB
HopManu-
3aums,
cBepTka
OrpaHu- MpvHaa-
yeHust NeXHOCTb PYHKUMNOHANbHbIE 3aBUCUMOCTMU
[OMEHY
MeToab! op- MocnepoBarenbHbIN MocnepoBaTesibHbIA, UHAEKC-
raHusaumm R HbIlA, NPSIMOIA, LENHOWA, Ape-
3HaYeHu BOBUAHbIN

MHoXxecTBO aTpnbyTOB 06BLeAnHAeTCA B oaHYy CEW no cnegy-

tOLLMM NPUHLMNAM:
* COOTBETCTBYIOLIME aTPUBYThl OMMCLIBAIOT OAWH U TOT e
(haKT MM SKOHOMUYECKUIA NpoLiecc,
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* 3HaYeHus aTpubyToB, BXoaswmnx B CEW, Bo3HMKalOT 0AHO-
BPEMEHHO, CBA3aHbl IOTMYECKUMU UK apUPMeTUUYECKUMU CO-
OTHOLUEHUAMM.

MpocTeliwnmmn xapaktepuctukamm CEWN sasnsoTca mms,
CTPYKTypa 1 3HayeHue. Mima CEW - 3T0 ee ycnosHoe 0603Have-
HWe B mpoLeccax 06paboTkn nHpopmaunn. CTpykTypon CEU
Ha3blBAeTCA BXOXAEHWe OAHUX eAuHUL, MH(opMaumnn B COCTaB
APYTUX eANHALL MHOpMaLUN.

Annapat CEW paccuntaH Ha onncaHme CTPYKTYpPbl 3KOHOMMU-
YECKUNX JOKYMEHTOB. [JOKYMEHT OM Ha3bIBaeTCA MaTepuanbHblil HO-
cuTenb MHgopMaumm (06bI4HO BnaHK Bymarn), coaepxaLnii odop-
M/IEHHblE B YCTAHOB/EHHOM NOPAAKE COOOLLEHNA N UMEIOLLNIA
IOPUANYECKYIO CUNYy.

CyllecTByeT CpaBHUTENIbHO MHOr0 crnoco6oB onucaHus
cTpykTypbl CEW. Ons onucaHns, He 3aBUCMMOr0 OT KOHKPeT-
HbIX A3bIKOB nporpamMmmuposaHna n CYb/, 4ocTaTtouHO yKasbl-
BaTb nocne umeHn CEW cnucok nMeH BXoAsLMX B Hee aTpuby-
ToB 1 CEWN. Bygem nomMeLLaTb 3TOT CNMUCOK B KPYT/ble CKOGKK, @
MMEHa BHYTPU CKOBOK nepeumncnstb yepes 3ansatyto. Mima CEN
MOXET COMPOBOXAATbCA PA3MEPHOCTbIO, T.e. YKa3aHWEM Ha KO-
NINYECTBO OMHAKOBbIX MO CTPYKTYpe 3HadeHunin atoin CEW. Pas-
MEepPHOCTb, €C/IM OHAa He paBHa 1, yKa3blBaeTca B CKOOKax nocne
nmeHun CEW.

PaccmoTpuM B KauecTBe nNpumMepa AokyMeHTa «[puxoLHblii opaep»
C COKpaLleHHbIM cocTaBoM aTpmbyToB (puc. 1.5). CEV npuxogHoro op-
[epa, Ha3BaHHaa MNpux, cofepxuT atpmbyTbl faTta (f4aTa nocTynneHus
matepuanos), MocT (kog nocTaswmMka Matepmanos), Cknag v Tabnuuy,
TaKXKe BK/IH0YaloLLY0 psj aTpnbyToB. 3Ta Tabnuua ABnseTca «4pyro»
CEW B cocTtaBe CEWV Mpux 1 Ha3saHa Tabn. O6paTute BHUMaHWeE, YTO B
3KOHOMUYECKUX AOKYMEHTax Tabnmubl He UMEKT Ha3BaHWil, Ha3BaHWs
BCEX 3/IEMEHTOB AOKYMEHTa TPeOyrTCA Npy ero MallMHHO 06paboTke.

B CEW Tabn cogepxatcsa aTpnbyTbl HHM (HOMEHKNATYPHbIA HO-
mep MaTepuana), KBo-fokK (KofM4ecTso matepuana, NPUHATOE MO TO-
BApHO-TPaAHCNOPTHOW HaknagHow), KBo-np (KonM4yecTBo Matepuana,
NPUHATOrO0 Ha cknag), LleHa (ueHa maTepuana), Cymma (pesynbTar
nepemMHOXeHus 3HadyeHnin Kso-np u LleHa). PasmepHocTs 3y CEU
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Tabn cooTBETCTBYET TPEM CTPOKaM B Tabnmue NpUxXoLHOT0 opaepa, a
pa3mepHocTb 2y CEW Mpux onpefensetca Hannymem ABYX AOKYMEH-
TOB B HaLleM MpuMepe.
OkoHuaTtenbHo cTpyKTypa CEW npuxogHoro opaepa numeet BAL:
Mpwux(2).(4ata,MocTt,Cknaa, Tabn(3).(HHM,KBO-g0K,KBO-Np,
LleHa,Cymma))

Jata Moct Cknag,
01.10.95 1728 02
HHM KBO-A0K KBo-np LleHa Cymma
26 114 16 16 5,00 80,00
49 712 10 8 6,00 48,00
Jata Moct Cknap,
07.10.95 3476 02
HHM KBO-A0K KBo-np LleHa Cymma
49 712 12 10 6,00 60,00
72 426 8 8 8,00 64,00
26114 5 5 5,00 25,00

Puc. 1.5. bnaHkn gokymeHTa «IMpruxogHbIA opaep»

OnpepgenenHne sHavyeHns CEV MOXXHO faTb, onupasch Ha 3Haue-
HUSA e ANHWL UHOPMaLLMK, BXOAAWMX B CTPYKTYpY CEW. 3HayeHne
aTpnbyTa, Bxogawero B CEWN, onpegensercs HenocpeacTBEHHO.
3HaueHue CEW, Bxopsulei B apyryto CEWN, MOXHO onpeaennTb
PeKypCcuBHO, 04HAKO Hafo yyecTb pasmepHocTe CEW. Kpome Toro,
[Nt MHOXecTBa 3HadeHnin CEW B coctase apyroi CEV Heob6xoam-
MO CaMOCTOATeNbHOE NoHATHe. Ha3oBem cobpaHnem CEWN MHOXe-
CTBO ee 3Ha4yeHui B cocTaBe CEW 6oee BbICOKOr0 YpoBHA. Konu-
4eCcTBO 3HayeHui B cobpaHum CEW paBHO ee pasMepHOCTMU.
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3HaueHnem CEW Ha3biBaeTCA Habop 3Ha4YeHMWIN HEMOCPeACTBEH-
HO BXOAALLMX B Hee aTpubyTOB M Habop cobpaHuii HENOCPeACTBEH-
HO BXxoAaAauWwwux B Hee CEWN. OpgHo 3HayeHne CEW npuxogHoro op-
[lepa COoAep>XXUT No O4HOMY 3HauveHUto aTpubyTtos fara, locT,
Cknapg n cobpaHne CEWV Tabn. CobpaHue Tabn BKIKOYaeT B cebs
TPU 3HaYeHUs, B KaXgoe 3HavyeHne Tabn BXOAMT NO OAHOMY 3Ha-
yeHuto aTpnbyToB HHM, KBO-10K, KBO-Nnp, LleHa n Cymma. Beero
B HalleM npumMepe onpegeneHol gBa 3HadyeHna CEWN Mpux.

OpaHo 3HayveHne CEW npu xpaHeHuu ee B namatn 3BM yacTo

Ha3blBaeTCH 3anuchbHo.
Bce A3bIKV NpOrpaMMMpoBaHmMs COAEPKaT CPeCTBA OMNMUCaHNS

cTpyKkTypbl CEN.

Mpumvep

PaccmoTpuMm anmnapart onucaHmns a3bika Mackasib, B KOTOPOM CTPYK-
Typa CEW CcOOTBETCTBYET NOHATUIO «TUMN 3aMUCK».

OnpegeneHvie TUNa 3anucy HayMHaeTCsa 3ape3epBUPOBAHHbLIM CIl0-
BOM record (3anuck), 3a HUM CneflyeT CNUCOK pa3fienos 3anmncu. B KOH-
Lie cnucka cTaBUTCA 3ape3epBupoBaHHOe coBo end (KoHel). Kaxpablli
pasfen 3anucu onpegenseT TMN O4HOTo unv 6onee aTpubyToB. TakK Kak
KOMMOHEHTbI 3an1cy MoryT 6bITb 1K060r0 TUMA, TO LOMYCKAKTCA KOH-
cTpyKunm CEW ¢ npon3BonbHON CTPYKTYPOIA:

Date = record
Day: [1 .31];

Month: (Jan,Feb,Mar,Apr,May,Jun,July,Aug,Sep,Oct,Nov,Dec);
Year: 1900..1999;

end;

type rec = record

tn : 1..1000; {TabenbHbli HOMep}
fio : string[30]; {dwno pabouyero}
dr : Date; {fara poxpaeHua}

nc : 1.9; {Homep uexa}

end;

Var zap: rec;

MeperMeHOBaHWEM eVHULbI HPOPMaLWK Ha3blBaeTCA NMPUCBO-
eHvie el HOBOTO VMeHU, 06bABNEHNE CUHOHMMA - 3TO YCTaHOB/Ie-
HWe BTOPOro, TPeTbero u T.4. paBHOLEHHOr0 UMeHU A/ e4UHULbI
NHpopMaLnn.
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Onepauus Haf 3HaveHnem aTpubyTa BCero ofiHa - 3TO MepeKo-
LMpoBaHue, T.e. 3aMeHa CYLLEeCTBYIOLLEro Koja 3HaueHUs Ha HO-
Bbli1 415 BCEX 3HAYEHWIA.

Bbibopka - onepauus BblfeneHUs NOLMHOXECTBa 3HaYeHUi
CEW, KoTopble yA0BNETBOPAIOT 3apaHee nocTaBNeHHbIM YC0BU-
AM BbIGOPKM.

KoppeKTnpoBKa 03Ha4yaeT BbINOMHEHNE O HO N3 onepaLuii:

 106aBneHne HOBOro 3HaveHuss CEN,

* UCK/IOYEHMe CyLLecTBYOLLero 3HadyeHnsa CEN,

* 3aMeHa HekoToporo 3HayeHusa CEW Ha HoBOe 3HayeHue.

[Jekomnosnuus - onepayms npeobpasoBaHus ncxogHoin CEN
B Heckonbko CEW ¢ pa3nuyHbiMu cTpyKTypamu. [lekomnosnymsa
NPUX0A4HOr0 Opfepa MOXeT NPMBECTU, Hanpumep, K asym CEU

LleHbl(HHM,LleHa)
Mpuxop(fata,MocTt,Cknag,Hum,Kso-gok,Kso-np,Cymma)

Jekomno3sunuumsa, Kak u Bce onepauun Haf cTpyKTypoin CEWN,
OZHOBPEMEHHO NPOU3BOAMT Npeobpa3oBaHNe MHOXECTBA 3Haye-
HWI, B 4aCTHOCTW Henb3q 04HO3HAYHO OnpesennTb pasmMepHOCTb
CEW UeHsbl n Mpuxog,.

Komnosnums - onepaums npeobpa3oBaHns Heckonbkux CEW ¢
pasfinyHbIMK CTPYKTYpamu B ogHy CEW. [lekomnosmuyma n Kom-
no3uyms ABNAOTCA B3aMMO0O6paTHbIMK onepauusMn, B YaCTHO-
CTW, Komnosuumna LieHol n Mpuxopg gaet Mpux.

Hopmanusaumsa - ato onepauma nepexoga ot CEW ¢ npouns-
BO/IbHOW CTPYKTypol K CEW ¢ ABYXYypOBHEBOI CTPYKTYypoii. Of-
HOBPEMEHHO NPOMCXOAUT NepeKoMNoHOBKa 3Ha4YeHnin CEN.

Hopmanusauuma npuxogHoro opgepa NpuMBOLUT K CrefytoLe-
My pe3ynbTaty:

fata Moct Cknag HHM KBo-gok KBo-mnp LleHa Cymma
01.10.95 1728 02 26114 16 16 5.00 80.00
01.10.95 1728 02 49712 10 8 6.00 48.00
07.10.95 3476 02 49712 12 10 6.00 60.00
07.10.95 3476 02 72426 8 8 8.00 64.00
07.10.95 3476 02 26114 5 5 5.00 25.00
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CeepTka - onepauns npeobpaszosaHna CEW c gByxypoBHe-
BOV CTpYKTYypoW B CEW ¢ Npon3BONbHOM MHOTOYPOBHEBOW CTPYK-
Typoii. CBepTKa HOPMasiM30BaHHOI 0 NPUXOAHOI0 OpAepa MoXeT
ObITb NPOV3BELEHA B UCXOAHYIO CTPYKTYPY, a TAKXKE B ApYrme He-
HOPMann30BaHHbIe JOKYMEHTbI, UMEHoLL e IKOHOMUYECKUNIA CMbICTT,
Hanpumep KapTo4vKy CKnaAckoro y4yeta (puc. 1.6).

Cknag HHM LleHa
02 26 114 5,00
Moct Jata KBO-A0K KBo-np Cymma
1728 01.10.95 16 16 80,00
3476 07.10.95 5 5 25,00
Cknapn HHM™M Llena
02 49 712 6,00
MocTt Jata KBO-A0K KBo-np Cymma
1728 01.10.95 10 8 48,00
3476 07.10.95 12 10 60,00
Cknag, HHM™M Llena
02 72426 8,00
MocT [arta KBO-[0K KBo-np Cymma
3476 07.10.95 8 8 64,00

Puc. 1.6. KapToyka CKIafiCKoro y4yeta
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OKOHOMMYeCKMe nokasaresnim

Mpwn aHann3e 3KOHOMUYECKUX JOKYMEHTOB CTaBUTCS 3ajava
pasgeneHns LOKYMeHTa Ha 3/leMeHTapHble OCMbIC/IEHHbIe parmMeH-
Tbl, Ha3blBaeMble NokKasaTensmu. 3TO NO3BONSET yCTAHOBUTb CMbIC-
NOBble B3aMMOCBA3U MeXJy pasMYHbIMU LOKYMeHTaMu, obec-
NneynTb OLMHAKOBOE MOHMMaHWe BCeMU MOb30BaTeIAMN Npume-
HAEMbIX eAVHUL, UH(OPMaL MK U UX efUHOEe 0603HAYEeHME, UCMOSb-
30BaTb MOMyYeHHble pe3ynbTaTbl ANA ONpefeneHns CTPYKTYpbl
6a3bl AaHHbIX.

MokasaTenb NpeacTaBnseT CO60/ NOAHOE OnuUcaHue Konnuye-
CTBEHHOr0 napameTpa, XapakTepusytoLlero HeKOTopbli 00bEKT
nnm npouecc. COOTBETCTBYHOLLLEE OMUCaHKe NPOU3BOJIbHOT0 CBOWA-
cTBa (Heo6s3aTeIbHO KOMIMYECTBEHHOI0) Ha3bIBAETCA aTOMAaPHbIM
(hakTOM M paccmaTpusaetcs B n. 4.1.

UTobbl TOUHEe XapaKTepu3oBaTb aTpuobyThl, obpasytouime
nokasartenb, HEO6XO4MMO OTMETUTb CYLLECTBEHHbIE Pa3finymns
CBOWCTB, KOTOPble 0TO6GpaXkatoTcs atpubyTamun. MaTtepuanbHblie
MPOLLECChI, KaK M3BECTHO, MMEIOT KaYeCTBEHHYIO XapaKTePUCTUKY
1 KOIMYECTBEHHYIO XapakKTepucTnky. CoOOTBETCTBEHHO M aTpuby-
Tbl AO/IKHbI Pa3fenaTbCa Ha [Ba Knacca, KOTOpble Ha3blBalTCA
«aTpUBYThbI-MPU3HAKN» N «aTPUOYTbI-OCHOBaHNS».

ATpunbyT-npu3HaK npeactaBnseT coboi nHhopmaLnoHHOe
0TO6paXKeHMe KayeCTBEHHOro CBONCTBa HEKOTOPOro 06bekTa,
npeameTa, npouecca, a OCHOBaHWe ABNAETCA OTOOpaXKeHWem KX
KO/IMYeCTBEHHOI O CBOMCTBA.

B coctaB nokasaTenifi AO/MKHbl BXOAUTb OAUH aTpubyT-
OCHOBaHMe N HeCKO/bKO aTpubyTOB-NPU3HAKOB, OLHO3HAYHO
XapaKTepusyoLLnX YCoBUs CyLLeCTBOBAHNS OCHOBaHWA.

Kak efnMHu1Ua MH(popMaLumn nokasaTtesb ABASETCA pa3HOBUA-
HocTblo CEW. CxemaTuM4HO CTPYKTypa nokasatens 1 npepcras-
NAETCA BblpaXKeHeM 'L

n(Pl,P2,....Pk,Q),

rae P1,P2,...,PK - aTrpubyTbi-npnsHakn, Q - atpmbyT-0CHOBaHUe.
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Ecnun npencTaBUTh cebe nokasaTenb C ABYMSA, HanpumMep, at-
pnbyTaMmn-oCHOBaHMAMMK, TO €r0 MOXHO pa3fe/inTb Ha fBe Yac-
TW, B K&X/0MN U3 KOTOPbIX ByAeT 04MH aTpnbyT-0CHOBaHMe 1 Xa-
pakTepusytowmne ero npusHakn. MonyyeHHble 4acTu cogepxart
MeHbLUe aTpubyTOB 1 NO3TOMY COOTBETCTBYIOT OMpPesenieHnIo No-
KasaTens.

Taknum 06pa3om, B MoKasaTesigsx 0TOOpaxKato TCH KOMYeCTBEH™
Hble CBOWCTBA 06BLEKTOB 1 NpOoLLeccoB. BmecTe ¢ TeM CyLLECTBYHOT
OOKYMEHTbI, He cofepXKalyme aTpubyToB-OCHOBaHWIA, HanpumMep
aHKeTbl KafJpOBOro y4eTa, CBefjleHNs 0 CTPYKTYpe NoApasgeneHnii
npegnpuaTua u 1. 4. CnegosaTesibHO, He BCA 9KOHOMMYECKast UH-
(hopmaymsa MOXeT 6bITb NpefCcTaBneHa B PopMe rnokasaTtenei.

MuHMManbHbI Habop aTpMOYTOB NoKasaTens O/MKeH Cofep-
Xatb:

* aTPUNOYTHI, 0TOOPaXaro e NAEHTUHNKATOPbI 06EKTOB,

* aTpMbYThl, OTOOpPaxXaroLLne NPU3HaK BPeEMeHMU,

* aTpMbyT, 0TOOPaAXKAKLLNA HEKOTOPOE KOMMYECTBEHHOE

CBOWCTBO 00bEKTA UM B3aMMOAENCTBUS.

[nsa ycTaHOBNEHUS MPU3HAKOB M OCHOBAHUIN B KOHKPETHbIX
[OKYMEHTaX MOXHO MCMONb30BaTh CieAyHoLme 3aKOHOMEPHOCTHI:

1. Ecnu 3HaveHve aTpnbyTa ABNAETCA UCXOLHBIM JAHHBIM W/N
pe3ynbTaToM apuMeTUYECKO onepauun - 3T0 OCHOBaHMe.

2. Ecnun 3HaueHme TeKCTOBOE - 3TO MPU3HaK.

3. Ecnu atpmbyT 0603HayaeT npeaMeT - 3TO NpU3HaK.

4. Ecnv aTpubyT B HEKOTOPOM MNoKasaTesie BSETCA NPU3HAKOM
(ocHOBaHMeM), - OH ByfeT Urpatb 3Ty POJb U B APYrUX NoKasaTesnsx.

5. Ecnv nokasatenu onucbiBatoT CXOAHbIe MPOLEecchl - KX npu-
3HaYHble YacTu COBMaJatoT.

6. Ecnv ocHoBaHMe MoKasaTensi BblYMCAAETCS MO 3HAYEHUAM
LAPYTrUX OCHOBaHWI, TO HAbOp NPM3HAKOB TaKOr0 NoKa3aTens ecTb
06befJMHeHNe NPU3HAKOB, CBA3AHHbIX C 3TUMW OCHOBaHUAMMU.

Kputeprem KayecTBa co3gaHns 6a3bl JaHHbIX MOXET CNYXUTb
MWUHUMaNbHas N36bITOYHOCTb XPaHUMOW MHGopMaLun. OBbIYHO
MUHUMaNbHas N36bITOYHOCTb BblpaXKaeTCH NPUHLUMOM: KadK/0e
coobLueHne xpauuTca B b [} oguHpas. CobnofeHne aTOro NpUHLK-
na faeT pag npenmyLLecTs:



* COKpallaeTcs 06beM namaTin IBM, Tpebyemoii ans xpaHe-
HWA 6a3bl JaHHbIX,

* COKpaLLlaeTcs TPyL0eMKOCTb BBOAa AaHHbLIX B 3BM 1 ynpo-
LarTCca NPo6/1eMbl KOHTPOA LOCTOBEPHOCTW BBOAMMOM WH-
thopmauum,

* YMPOLWAKTCS anropuTMbl KOPPEKTUPOBKY AaHHbIX, TaK Kak
KOPPEKTUPOBKa COO6LLEHNSA MOXET 6bITb NPOBEAeHa 3a 04HO
obpalleHmne K 6ase AaHHbIX.

Mcnonb3oBaHue annapara 3KOHOMUYECKUX NoKasaTesnen no-
3BOMISIET CO34aTb CTPYKTYPY B C MUHUMaNbHOW N36bITOYHOCTBIO,
€C/IN CHayvana pacusieHnTb BCe CBeAeHuA, LupKynupytowume s ANC,
Ha nokasateniv, a NOTOM O00bEAVMHUTb atpubyTbl POACTBEHHbIX
nokKasaTenel No NPUHLUMNY: B OA4WH (haiin BKNOHYaeTCA rpynna ako-
HOMMWYECKMX nokasaTeneil C 0AMHaKOBbIM COCTaBoM aTpubyToB-
MPU3HAKOB.

Mpumep
ATPUBYTbl JOKYMEHTA «MPUXOAHbIN OPLEP>.

Jarta Kwmart - kog matepuana LleHa

Cknapg, KBO-0K - KONM4YeCcTBO Cymma
Mo LOKYMEHTY

MocTt - Kopg KBO-Np - KOMNYECTBO NPUHATO

nocTaBsLLMKa

ATprbyTammn-ocHoBaHUsMU fBnsA0TCA KBo-40K, KBO-np, LieHa u
Cymma, KoTopble NpeAcTaB/ifoT KOJIMYECTBEHHYIO XapaKTepUCTUKY
npoLecca onpuxog0BaHUA Matepuana Ha cknage. MoXHo caenatb Bbl-
BOZ O HANMUMW B HALLeM SOKYMeHTe YeTblpex nokasarteneii, no 0gHO-
MY Ha Kax[0e OCHOBaHWe. BbIACHEHNE CTPYKTYPbI KaX40ro nokasarte-
NS CBA3aHO C onpejeneHneM aTpubyToB-NPU3HAKOB /15 COOTBETCTBY-
tOLLMX OCHOBAHWIA.

Y ocHoBaHUA KBO-[0K HEOOX0AUMbIMM Mpu3Hakamm 6yayT Kmar
(nmeeTca B BUAY KonnyecTBo matepuana), Cknag u MNoct (cknag npu-
HMMaeT MaTepuanbl OT KOHKPETHOro nocraewuka) n fata (Heo6xo-
OMMO yKa3aHWe BpemeHM). B pesynbrate CTpykTypa nokasartens (Ha-
30BeM ero 1) npuHMMaeT BUA;

M1 ( Kmar, Cknag, Moct, Aata, KBO-40K )
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[Mpwn paccmoTpeHnn nokasarens M2 c ocHoBaHneM KBO-np MOXXHO
ncnonb30Bath npasuno 5 (ocHoBaHus KBO-A0K U KBO-Np OMNuCbIBalOT
CXOfIHble MPOLECCHI), MoCne Yero

M2 ( Kmar, Cknag, Moct, Aata, Keo-np )

[Ona nokasatensa M3 ¢ ocHoBaHMeM LleHa Heo6x0AMMO yCTaHO-
BWUTb, 3aBUCAT /1N LEHbl MATEPManoB OT MPeAnpuATUA-NOCTaBLL KA
WM OHW NOCTOAHHBLI. EC/in fonyCcTUTL NOCNefHee, TO MOJy4yaem

M3 ( Kmar, LleHa)

Cymma B nokasatesne 4 aBnseTca pe3ynbTaToOM BbIYUCIEHNS:

Cymma = KBo-np * LieHa,

Mo3TOMY COr/flacHO NMpaBuny 6 Npu3Haky nokasatens M4 nonyvaroT-
Csl B pe3ynibTate 06beANHEHNA NPU3HAKOB M3 nokasatenein M2 un M3,
T.e.

M4 ( Kmar, Cknag, Moct, Oata, Cymma )

YKasaHHble nokasaTenn 06pasytoT B 6ase gaHHbIX 2 (alina

F1 c atpubytammn Kmar, LleHa

F2 c atpubytamu Kmat, Cknag, MocT, Oata, KBo-fok, Kso-np,
Cymma.

OpaHa 13 NpUYKUH BblAeNeHNS NoKasaTesnein B 0COOYH pasHo-
BUAHOCTb eAMHMNL, MHDOPMaLMM 3aKNKYaEeTCs B TOM, YTO NOKasa-
TeNb ABNSAETCA MUHUMaNbHOW rpynnoi aTpubyToB, COXpaHSoLL e
NHOPMATUBHOCTb (OCMbICNIEHHOCTb) M MO3TOMY 0CTAaTOUYHON ANs
06pa3oBaHNs CaMOCTOATENLHOMO AOKYMEHTA.

[ns nokasaTteneid, ONUCbIBAKOLLMX IKOHOMUYECKIME NPOLECCHI
(B3anmoaeiicTBME 06BEKTOB), MOXHO KnacCuuLmnpoBaTb X CO-
CTaBHbIE YaCTu:

* (hopManbHYyH XapaKTePUCTUKY, YKa3blBatOLLYH Ha anropuTm

nony4eHns aTpubyTa-oCHOBaHUS B MoKa3saTene,

* NepeyveHb 06HEKTOB, YHaCTBYHOLMX B NPOLECCE,

* Ha3BaHWe npouecca,

* eIMHNLY N3MEPEHMNs aTpMbyTa-0CHOBaHWS,

* OnpefeneHne MOMEHTa BPEMEHW UV Nepnoa BPEMEHN,

* Ha3BaHme (DYHKLMM ynpaBieHus,

* Ha3BaHMe 3KOHOMMNYECKOI CUCTEMbI, B KOTOPOI NponucxoauTt

OMnunCbIBaeMbIil npoLecc.
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YKa3aHue BCeX Ha3BaHHbIX YacTell HE06XO0ANMO A1 TOYHOI0
0603HayYeHnsa NokasaTend. ATpubyTbI-NMPU3HaKK NoKasaTens 4o/-
YXHbl 0TO6paXaTb B 06513aTE€NLHOM NOPSAKE NNLLb NepeyeHb 00bEK-
TOB, y4YacTBYHOLWMX B npouecce, n nepnog (MOMEHT) BPEMEHMN.
OueHb 4aCTo BK/IOYAEeTCA NPU3HaK, 0TMeYato LN eaNHNLY N3Me-
PEHUSs, a OCTa/lbHble XapaKTepuCTUKN NokKasaTenst 06bIYHO yKa-
3bIBAKOTCA B €r0 Ha3BaHWMN, a He B XPaHUMbIX 3HaYeHUAX.

MokasaTenb YA06HO NPUMEHATb KakK 0606LL1a0LLYH0 eAUHNLLY
n3mepeHunsi o6bema faHHbIX.

CyLiecTByeT aHanorma Mexzay aKOHOMMYecKMMM nokasartens-
MW U MepeMeHHbIMU C MHAEeKCaMK, KOTOpble paccmaTpuBaroTCs,
HanpuMmep, BIMHeHo anredpe. Tak, nokasaTenb MN3(Kmart, LieHa)
cooTBeTcTBYeT BenmumnHe C(i), rae C - LeHa maTepuana c i-M Ko-
fom matepuana Kmar.

MepemeHHas C cOOTBETCTBYeT aTpUbYTYy-OCHOBaHMIO LleHa,
WHIEKC i - aTpnbyTy-npusHaky Kmat. B o6uiem cnyyae nepemeH-
Hasi Bcerja otobpaxaet aTpubyT-0CHOBaHWe, a UH/EKCbl 3TOI ne-
PEMEHHON - 3HaYeHUs COOTBETCTBYIOLMX aTPNOYTOB-MPU3HAKOB
nokasaTens.

EcTecTBeHHOE OT/IMYME COCTOMT B TOM, YTO UHAEKC | NEepeMeH-
HO C 06bIYHO N3MeHSAETCS OT 140 HEKOTOPOT0 (OMKCMPOBAHHOIO
3HayeHns, a HOMEHK/aTypHble HOMepa MaTepuanos (M BoobLe
ntobble 3HaYeHNs aTpUOYTOB-MPU3HAKOB) MOTYT KOAMPOBATLCA
MHOrMMM crnoco6amu, Heoba3aTe/IbHO NOPALKOBLIMU KOLAMMU.

OcTanbHble NoKasaTen NPUXo4HOro opAepa COOTBETCTBYHOT
TaKUM NepeMeHHbIM C MHAEKCaMM, Kak

K(i,j, w,n)gnafi

P (i,j, m, n) ans N2

S(i,j, m, n) gnsa N4

rpe:

j - HOMep cknaga,

m - KoJ AOCTaBLLMKa,

n - gaTa.

PacuyeTHble COOTHOLUEHNS AN1A NoKa3aTesiel COOTBETCTBYIOT
BbIpa>KeHUAM A1 NepeMeHHbIX C UHAeKCaMn, Hanpumep,

S(@i,j,m,n)=P(i,j, m,n) *C (i).
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3aKOHOMEpPHOCT W, YCTaHOB/NEHHbIE B MaTeMaTUKe 41d apud-
MeTWNYECKMX onepauuin Haz nepeMeHHbIMY C UHAEKCaMU, eCTEeCTBEH-
HO, TpaHCOpPMUPYOTCA B Npasuia apupme TUYECKNX LeNCTBUA Haf,
nokasaTensamu.

1. PaccmoTpuM nokasartesib C YNCNOBbIM 3HAYEHNEM X N MHO-
YXECTBOM MHAEKCOB X M nokasaTesib C YACNOBbIM 3HAYEHVEM Y 1
MHOXeCTBOM MHAeKCcOoB Y. MNycTb @ 0603Ha4YaeT 04HO U3 YeTbl-
pex apuMeTNUeCcKMX AeACTBMIA. Torga MHOXECTBO UHAEKCOB Z Y
BE/MMYNHBI Z=X@Y paBHO 00beAUHEHMIO MHOXeCTB X 1 Y. Ecnn
MHOXecTBa X 1 Y cogepxart o6wme NHAEKCbl, TO HeO6X0AUMbIM
YC/I0OBMEM KOPPEKTHOCTW BbIYMC/IEHUA Z ABNSETCS COBMNAaAeHNe 3Ha-
YeHWI TaKUX UHLEKCOB Y MePEMEHHbIX X U Y.

2. Ana 04eHb pacnpocTpaHeHHbIX onepawnii CyMMUpOBaHUS U
YMHOXEHUS 3aMMCTBYHOTCSA NpaBmnna MHeNHo anrebpsbl. B yacT-
HOCTW:

* C/IM CYMMUPOBAHME NPON3BOAMTCA MO ABYM Pa3/IMYHbIM UH-
JeKcaM, KaXblii U3 KOTOPbIX MEHAETCS HE3aBUCUMO OT ApY-
roro, To NOPALOK CyMMMPOBaHuA 6e3pasnyeH,

* eCNN Npefenbl U3MEeHeHNs 04HOr0 MHAEKCa 3aBUCAT OT ApY-
roro UHAeKca CyMMMUpOBaHMA, TO NpW NepeMeHe nopsgka
CYMMUPOBaHNA npesenbl U3SMEHEHUS KAXAOIr0 U3 MHAEKCOB
CTAHOBATCA APYTMMMU.

ECnvM uHAEKCbl CyMMUPOBAHUS He YKasaHbl, TO CyMMMUPO-
BaHWe MPOU3BOAUTCA NO BCEM WMHAEKCaM, KOTOpble NOA 3Ha-
KOM CYMMbl BCTpeyalTcsd ABa pasa. MHAEeKCbl, N0 KOTOPbIM
BeJeTCA CyMMMUPOBaHUE, Ha3blBAKOTCA 3arnyweHHbIMU, UHAEK-
Cbl, M0 KOTOPbIM CYMMUPOBaHNE He BELETCH, Ha3blBAKOTCH CBO-
60aHbIMK.

MpeacTaBneHNe 3KOHOMNYECKO MH(opMaLmMn B hopme NoKa-
3aTenen He ABNSETCA YHUBEPCa/bHbIM, TaK KakK CyLLeCTBYIOT 3Ha-
YnTe/IbHble MaCCUBbI OCMbIC/IEHHOW 3KOHOMUYECKOA MH(hopMaLmK,
He cofiepkalline aTpnbyTOB-0CHOBaHMWIA (Hanpumep, ONUCaHUs
CTPYKTYPbl 3KOHOMUYECKNX 06 BEKTOB - NOApasae/IeHNiA npeanpu-
ATNS 1 T.0.).
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Mopaenb apudoMeTUYECKNX BbIYNCIEHWNIA

Mogenb apuhMeTnyeckux BbluncneHnini B A C 0CHOBbLIBAET-
cA Ha rpade B3aMMOCBA3M Nokasatenei (unm aiinos). B rpade
G(S,U) mHoxecTBO BepwuH S = {s(i)} npeacTaBnseT coboli Bce
nokasaTenu (thaiinel), XpaHawmecs B 6ase gaHHbix. Ayra u(ij) ot
s(i) K s(j) cyLLecTByeT B TOM Cnyyae, eCv CyLLecTBYeT pacyeTHOe
COOTHOLLEeHWe Ans nokasatens s(j) U B NpaBoi YacTu 3TOro co0T-
HOLLEeHUs NpUcyTCTBYeT nokasatesb S(i).

"pat B3aMMOCBA3N MoKasaTenel, 4ONOMHEHHbI NapameTpa-
MV NOTOKOB AaHHbIX W 3anpocoB, C/TY>XUT OCHOBOW 415 peLleHns
crefyroLmx 3ajau:

* pa3feneHns NPOMeXyTOUHbIX NoKasaTeniell Ha XpaHuMble U

OVUHAMUYECKN BblUUCNSEMble,

* pacnpefeneHns ¢ainos No y3nam BblUNCAUTENbHON CETH.

CoO0TBETCTBYHOLLME MOLENN AO/KHBI NMPOCUYNTLIBATHCS 3aHO-
BO NpW pacLUMPEHMM UM COKPaLLLeHUN cocTaBa peLlaemblX 3KO-
HOMWYECKUMX 3a7a4, U3MEHEHWUMN CTPYKTYPbl BbIYUCINTENIbHOW CETU.

Mprmep

PaccmoTpuM MOZesb BbIYMUCEHWI A1 3a4a4M (hOPMUPOBAHNA NPO-
rpaMMbl MOCTaBOK rOTOBOW MPOAYKLUW.

MoTOK BXOLHOM MH(hOPMaLMKN COAEPXUT CNeAyroLL e noKasaTenn:

nr(ij) - nporpaMmMa nocTaBoK i- U34eNnsa j-noTPebUTENO Ha BHYT-
PEHHUIA PLIHOK B rog,

n(ij,k) - aHanoruyHas nporpamma c pa3buBKOI MO KBapTanam
(k= 1,234),

3r(ij) - nporpamma NOCTaBOK i- U3LeNns j-MOTPe6UTEN0 Ha 3KC-
nopT B rog,

3(i,j,k) - aHanornyHas nporpammMa ¢ pa3buBKOiA MO KBapTanam.

Mokasatenn IMr n N HaxogaTca B (haiine NPUKpPENseHnd Ha no-
CTaBKy nmpogykuun M, nokasatenn 3r n 3 - B (haiine Hapsf0B-3aKa-
30B 3. B (haiine ueH HaxoaaTca LeHbl n3genunin 10).

BbIxofHble nokasartenu:

Pr(i)’ P(i,k) - nporpammbl NocTaBoK i-U34eNnsa Ha rof U Ha KBap-
Tan B HaTypanbHOM BblpaXeHun (thaiin P).

Cr(i), C(i,k) - nporpammbl NOCTABOK i-U3[€NNA HA ro4 1 Ha KBap-
Tan B CTOMOCTHOM BblpaxkeHum (thaiin C).
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OCHOBHbIe pacyeTHble COOTHOLLEHWUS UMEIOT BUA;
Pr(i)=nir(ij)+13r(i,j),
P(i,k)=Sri(ij,k)+2:3(ij k),
Cr(i)=U(i)Pr(i);C(i,k)=U(i)P(i,k).

IMpadh B3anmocBss3n haitnoB A5 yKasaHHOW 3a4ayun NpuBOANT-
cs Ha puc. 1.7,a. B kauecTBe HOBOII 3afaumn, KOTOpas paclumpseT
coCTaB rpaa, BBeAem 3ajayy onepatMBHOro KOHTPONA 3a op-
MUpPOBaHMEM NOPT(ens 3aka3osB Cc HOBbIMU (halinamu R (nporpam-
Ma Npou3BOACTBA U3LeNINIA Ha roj v kBapTan) n Q (COOTBETCTBME
nporpaMmMbl NPOM3BOACTBA NOPTME/O 3aKa3oB). PacLUMpPeHHbI
rpacg B3aMMocBA3M (paiiioB NnokasaH Ha puc. 1.7,6.

Puc. 1.7. 'pad B3anmocBA3n ¢aiinos 4ns 3agaydn PopmMmpoBaHus
nfiaHa NoCTaBOK rOTOBON MPOLYKLMU:
a — WCXO4HbIN rpad); 6 — paclmpeHHbIii rpad

MocTaHOBKa 3KOHOMMYECKON 3afjauyn COLEPXUT OnucaHus
CTPYKTYpPbl UCXOLHbLIX, HOPMATUBHO-CMPaBOYHbIX, BbIXOLHbLIX K
NMPOU3BOAHbLIX NOKa3aTenel, a TakKe pacHeTHbIE COOTHOLLEHUSA ANA
BbIYMCIEHNSA BbIXOAHbIX 1 MPOMEXYTOYHbIX NoKa3aTenei, 0no-
HeHHble rpaoM B3aMMOCBA3M NoKasaTeneil.

Matepuan nocnefyroLmnx rnas KHUrM B 3HAYNTENLHOW Mepe
CBfI3aH C feTanunsayueil NOHATUI, BBELEHHbIX B 3TOM NyHKTe. One-
pauuu Haf egmMHULAMK MHOPMAL MK N OrpaHNUYeHns paccMmaTpu-
BAKOTCA B I/1. 2, METOAbI OpraHun3aLmnmn 3Ha4eHuii - B rn. 3.
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1.4

YXWN3HEHHbIV LUK 3KOHOMWYECKOW
NHD®OPMALMNOHHOW CUCTEMBbI

B »n3HeHHOM Uukne AVC MOXXHO YKPYMHEHHO BbIAeNNUTb He-
CKOJIbKO 3TarnoB, OTHOCALLMXCS K ee pa3paboTke, v Nepuog akcn-
nyatayumm cuctemMbl. PaspaboTkoii (npoekTuposaHnem) SNC Ha-
3bIBaeTCA NPOLLECC COCTaBEHNSA OMUCaHNA eLLe He CYLLLeCTBYHOLLEN
CUCTEMbI Ha PasHbIX A3blKax U C Pa3/IM4HON CTeneHbto feTanmn3a-
LK, B XOLe KOTOPOro OCYLLEeCTBASETCA ONTUMU3ALMNA NPOEKTHLIX
peLleHnii. B npouecce getanusaumm oNncaHnin HacTynaeT MOMEHT,
Korza vMeroLLmecs onmcaHus No3BofT CO34aTh AeNCTBYHOLLYIO
cuctemy (M3roToBfieHME M3AENUS MO MMEKOWMMCS YepTexam) u
HacTynaet nepuof akcnnyatauum SUC.

MpoekTUpOBaHWE pasgenseTcsa Ha NPoeKTHbIe onepauun. MNMpo-
eKTHas onepaums BKIOYaeT BbI6OP MPOEKTHbLIX PELUEHWI U N03BO-
NsieT onpeAennTb 3HaYeHNs napaMeTpoB, XapakTepusytowmx b/,
BbIYMC/IUTENIbHYIO CUCTEMY M NPOrpaMmMHOe obecreyeHue.

STanamu nNpoeK TUPOBaHUA ABNAKOTCA: 060CHOBaHMWE CO3aHUS
AWNC, pa3paboTKa TEXHUYECKOTO 3afaHunsl, TEXHUYECKOe U pabo-
yee NpoekTMpoBaHmne, BBog SNC B aelicTeue. lMpolecc skcnnya-
TauMm 06bIYHO Yepe3 HEKOTOpble NepuoAbl BPEMEHM MpepbIBaeT-
ca cTaguAMMU MOAUGMKaL MM CUCTEMBI.

CTaguio aKcnnyaTaumum MOXXHO o0XapakTepn3oBaTb Kak nepu-
01 CTabnnbHOro yHKUMOHMpPoBaHMA INC, He Tpebyrowmnin ns-
MEHEHUA paHee MPUHATLIX NPOEKTHbIX PeLleHU.

Moa cTaaveih moandukaumm 6yaem NOHMMATb MPOLLECC KOp-
PEKTUPOBKN NPOEKTHbIX peLleHnin No OTAeNIbHbIM KOMMOHEHTaM
3AnNC.

Bonee getanbHOe onucaHue paboT Ha cTaguy NPOEKTUPOBa-
HUS BK/tOYaeT B Ce6s cnefytoLme AeicTBuS.

1. O6cnefoBaHne NPeaMETHON 061acTw:

* [PaHuULbl NpPeAMeTHO 061acTN 1 BO3MOXHOCTM €€ pacLlu-

peHus,

* MepeyeHb 06bEKTOB NPEAMETHON 06n1acTu,

* MH(OPMALIMOHHbIE MOTPEO6HOCTN NOMb30BaTENEN,



* Heo6X0AMMble npoLeccbl 06paboTKM AaHHbIX C yKa3aHWeM
NX MEPUOLNYHOCTH,

* 9BM, Ha KoTOpOi npeanonaraeTcs peannsobatb ANC,

* TpeboBaHUA K PYHKUMOHMpPOBaHUIO QU C, yacToTa nocryn-
NEHNS N KOPPEKTUPOBKM MHOPMaLuW, MeTofbl obecneve-
HWA ee JOCTOBEPHOCTMW.

PesynbTtatoM 06cnefoBaHna npeaMeTHON 061acT LOMKHO
ObITb TEXHMYECKOE 3aflaHne Ha pa3paboTKy CUCTEMBI.

2. OnpepneneHne 06BHEKTOB U UX aTPUOYTOB.

[na Kaxxaoro 06bekTa 1 npouecca Heo6xoaMmo:

* BbIAENNTb NAEHTUPULNPYIOLLE CBOMCTBA U NPOBECTM HOP-

manusauuio,

* OMNPefennTb KOIMYECTBO 3K3eMM/IAPOB KaXAoro obbLekra v

POCT 3TOM BE/IMYNHbI BO BPEMEHW,

* ONpesennTb MeTOAbl BbIYUCNEHWUIA NPOM3BOAHbIX MOKa3aTe-

neii Ha OCHOBE 3HAYEHWNI UCXOAHBIX MOKasaTenei.

3. YCcTaHOB/eHNe BCeX CTPYKTYPHbIX CBA3e Mexay 00bekTa-
MW 1 NpoLeccammn U BbIYUCMMOCTM Ha 3TOW OCHOBE BCeX 3arnpo-
coB. Pa3paboTka CTPyKTypbl 6a3bl JaHHbIX, MPOBEpPKa ee KOppek-
THOCTWU U NONHOTHI.

4. OnpefeneHune TexHonorum pabotel ANC, T.e. onpefeneHve
nopsigka cbopa, KOHTPONSA U XpaHEHUsA [JaHHbIX, onpefeneHne
(hopmaTOoB BBOZa-BbIBOAA UH(OPMALUN, YCTAHOBEHWNE 06BbEMHbIX
N BPEMEHHbIX XapaKTepuCcTUK Bblgayu MHPOpMaL MK, ycTaHoB/e-
HVe npaBu paboTbl BCeX rpynmn rnosib30BaTeneil.

5. Boibop 3BM u nporpaMMmHbIX CPeAcTs Ans peanusauuu
3NC. Cpean nporpaMMHbIX CPeACTB B NEepPBYO 04epelb HE06XO-
OMMO BblGpaTh onepaLuoHHyto cuctemy n CYb/. OueHka Tpeby-
eMbIX 06EMOB NaMATN U TPYA0EMKOCTY pa3paboTKu nporpamm.

6. MpoBepka KOPPEKTHOCTW NpPOeKTa ¥ OnpejesieHne CpoOKoB
ero peanmsauuu.

NTorom nepeyncneHHbIX Bbllle AeiACTBUIA CTAHOBUTCSH TEXHU-
yeckuin npoekT INC.

7. Ha cTaguu paboyero npoeKTMpoBaHUs He06Xo4MMO:

* C03JaTb ONMUCaHMA BCEX KOMMOHEHTOB 6a3bl AaHHbIX,

* pa3paboTaTb 3KpaHHbIe (HOPMbl U CUCTEMbI MEHIO A/ BCEX

rpynn nonb3oBaTenei,
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* paspaboTaTb NPOrpamMmmbl 415 BCEX MPUNOXKEHNIA,

* 3an0nHUTL AN C 0TNaf0UYHbIMY AaHHBIMUW N OTTECTMPOBATD €€,

* COCTaBMTb MHCTPYKLUK No pabote c AVC 1 obyunTb N0NbL30-

BaTeneil.

Craaus skcnnyaTalmm HaumHaeTtcs ¢ 3anonHeHnsa AN C peans-
HbIMU JaHHbIMU.

JT1anbl akcnayataunn n mogudurkaunmn 3V C nooyepegHo Me-
HAIOT ApYyT Apyra 40 TeX nop, NoKa He HaCTynUT MOMEHT Mopasb-
Horo ctapeHns AVC n byaeT NPUHATO PELLIEHME O ee TMKBUAALNM
1 pa3paboTKe NPUHLUNUaNLHO HOBOW cucTeMbl (puc. 1.8).

MpoekTnpoBaHne Jkcnnya- YTnnnsauna

Tayms.

Moawn-

'ukaunsa
T3nTnN P Bson, Wcnonb3oBaHue
CTaporo npoekra

O6cnepoBaHne  OnucaHue AKTyanusa- B HOBOM
no BA . ums B/, VMcnonb3oBaHne
NaeHTudmkaumysi  VHTepdelicbl OnbITHas COAepKIMOro B[]
Crpykrtypa Bl Mporpam- 3KcnnyaTalu,vm Mpoaaxa Kom-
TexHonoruns MUpoBaH/e ABTOpPCKUIA NOHEHTOB UC
Bbi6op 3BM TecTupoBaHvue Hafg3op
n CyYb/[
Mposepka ObyueHne
KOPPEKTHOCTU

Puc. 1.8. XXnsHeHHbI unkn 3NC:
T3 - TexHuyeckoe 3agaHue; TT1 - TEXHUYECKUI NPOEKT;
PM - pabounit npoekT; 3 - akcnayatayus; M - mogmdukayms

Ha ctaguun skcnnyataumum SN C TpebyeTtcs obecneunTs peop-
raHusaumno bJl, pectapT n BOoCcCTaHOB/EHWE, KonuposaHue b/,
KOHTPO/Ib HeMpPOTMBOpeUYnBoCTM B/,

ConpoBoXAeHWe NPOrpaMMHOro obecrnevyeHmns Ha cTagum K-
cnnyataumm 3MC ocyuwecTBAsSeT NPUKIagHOW NporpammucT.
ConpoBoxfeHune 6a3bl faHHbIX peanusyeT agMuHucTpatop 6asbl
AaHHbIX. CONPOBOXAEHME BbIYNCINTENBHOW CUCTEMbI BbIMOMHS-
IOT OMepaTopbl U CMEHHbIE UHXEHEepbI.
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BaXHOCTb nccneqosaHna npoueccos mMogepHusauymm 3NC
MOXHO MOACHUTb TaKUMUW [AAHHbLIMW: CTOMMOCTHbIE 3aTpaTbl Ha
mModepHu3aumo SNC gocTuraroT NPpMMEpPHO TPeTn ob6beMa 3K-
cnnyaTaunoHHbIX pacxofos, 3a rog B 9MC 06blMHO MeHsieTcs
10-40% nepBrYHbIX JOKYMeHTOB 1 20-50% BbIXOAHbLIX JOKYMEHTOB.

OKOHOMMNYECKUM 06BbEKTAM CBOMCTBEHHbI AUHAMUYHOCTbL U
pa3BuTMe, YTO HEMOCpPeACTBEHHO BAUAET Ha cocTtosHue UC. To-
3TOMY Ha cTagum akcnnyartauum NC ycunnearoTes pakTopsl, f0-
KasblBalliMe HeO6X0AMMOCTb MOCNeAYHOLLEA MOAEPHMU3ALMNN.
Cpeaun Hux:

* U3MEHEHUNSI Ha 0ObEKTE YMpaBneHUs U BO BHELLUHE cpefe

(apelich napamMeTpoB NpeLMeTHON 06n1acTw),
* N3MEHEHMe cocTaBa paboyeil Harpy3Ku BbIYUCINTENBbHON CU-
CTeMbl, 3aMeHa 060pyf0oBaHMA, POCT o6bema (haiinos,

* HakoneHue onbiTa pabotel ¢ ANC,

* 06HapY>XeHNe NPOEKTHbIX OLLINOOK.

3agaun mogndukaummn SNC 06bIYHO paccMaTPUBAKOTCH Kak
HEMepCrneKTMUBHbIE U HeXenaTenbHble. Ta paboTa CUMTAeTCA OUeHb
NMPOCTON B CpaBHEHWUW C NpoekTupoBaHuem IAMC, oHa accouun-
PYeTcs C MCNpaBNeHMEM NPOEKTHbIX OLMOO0K, cenaHHbIX 4pYru-
Mu. BmecTe ¢ Tem mogupuumnpyemas cuctema 06bIYHO MI0XO0 fA0-
KYMEHTMpPOBaHa, MOMbITKW YNyylleHUa NpUKIagHbIX nporpamm
MHOT @ KOHYalTCA HUYeM. B ntore 0BOJIbHO OGbICTPO HAcTynaet
MOMEHT, KOrja MHTepec K cCUCTeMe TepseTca 1 HauyMHaeTca HoBas
paszpaboTka. OgHaKo nnaHomepHas MmoguhmKaumna 6asbl JaHHbIX
N ApYyrux KOMnoHeHToB M C no3BoNsSeT NOAAEPXUBATb B Tpeby-
eMbIX FpaHuLax ee TeEXHUYECKME U IKCMNyaTalMOHHbIE XapaKTe-
PUCTUKK, OTCPOYUTb MOMEHT MOPaNbHOr0 CTAPEHUS CUCTEMDI.

Ha cTagumn akcnayartauum cUCTeMbl B OTCYTCTBUE cnewumanb-
HbIX MEpPONPUATUIA NO MogepHU3aumm NC yxyawarTcs ee aKcn-
NnyataunoHHbIe MoKasaTenn, HanpuMep, CHUXaeTcs MponycKHas
CNOCOBHOCTL. MPONCXOAMNT TaKXKe YXY[LLIEHNe COOTBETCTBUA MEX-
Ay NapameTpamu npeameTHOM 061acTu 1 napametpamm B/,

B npouecce akcnnyatauuy 3C nponsBoaMTCS CeXeHue 3a
n3meHeHnem napameTpos ANC n npegMeTHOI 06nacTu. Ang ato-
ro UCNoMb3yTCA, HanpumMep:
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* MHhopMaLmsa 06 M3MEHEHMSIX B CUCTEME AOKYMEHTO060pOTA
N CTPYKTYpPE OTAeNbHbIX LJOKYMEHTOB,

* laHHble 06 M3MEHEHNAX B COCTaBe peLlaeMblX 3KOHOMUYeC-
KUX 3afjay, CUCTemMe 3KOHOMUYECKUX MoKasaTeNiell U MeTo-
[lax ux pacyera,

* XapaKTepucTnkn noToka sanpocos K b/,

* OLLEHKM MONb30BaTesieil 0 KayecTBe Noslyyaemon nHopma-
unn,

* MHhopMaL s CUCTEMHON MOHUTOPHOM NporpamMmMbl UM aHa-
NOTUYHBIX CPeAcTB, paboTaloLWwmx B COCTaBe MPUMeHSeMbIX
onepaunoHHbIX cuctem n CYbB/, c60p CTaTUCTUKM O BbINO-
HeHHbIX 3aJaHunax.

L OMKHbI TaKXKe (PMKCMPOBATLCA N3MEHEHUNSA KONIMYECTBEHHbIX

N KauyeCTBEHHbIX XapaKTepUCTMK NpeaMeTHON obnacTun. B aToli
chepe MOryT MPOUCXOAUTb U3MEHEHUA B OPraHM3aLnoHHOIA
CTPYKTYpe 3KOHOMWYECKOro o6bekra, coctaBe napaMmeTpoB, Xa-
pakTepu3yowmx 06beKT, MeTodax ux pacyeta. 3meHeHus 3a-
4acCTyH CBfi3aHbl C PEKOHCTPYKLMed Npon3BOACTBa, BbIMYCKOM
HOBbIX N3Je/niA, OCBOEHNEM HOBbIX TEXHOOT A, COBEPLLEHCTBO-
BaHMEM KOHCTPYKTOPCKOM AOKYMeHTauMn. MoXeT MeHSATbCA CO-
CTaB OpPraHM3aLMOHHbIX U TEXHONOMMYECKNX OrpaHUYeHUn Ha
o6bekTe.

CpaBHeHMe pe3ynbTaToOB M3MEPEHWNIA C aHANOTMYHON NHMDOP-
Mauueli 3a NpoLU/ible Nepuoabl BPEMEHU U OTKNOHEHUE TeKyLnX
napameTpoB PyHKLMOHMPOBaHNA QVC OT HOPMAaTUBHbLIX MOTYT
AaTb OCHOBaHMWe And nposeaeHns moamdukauum 3NC. AHanns
pe3ynbTaToB HabMOAEHWI LOMKEH ObiTb Pa3IMYHbIM B 3aBUCK-
MOCTW OT Lefieil, KOTopble npegnonaraeTca 4OCTUYb Nocne npo-
BefieHNa Mogmdukaunun. MNMepBoHayanbHO A0/MKHA ObITh NOCTAB-
NeHa uenb moaugukauun SNC n onpefeneHO MHOXECTBO
MeTOAO0B, BeAyLUMNX K AOCTUXKEHUIO TpebyemMoii Lenu. Cobupaemas
N aHanusnpyemas MHPopMaLunsa 4o/KHa ML b foKasaTb (Uav on-
POBEPrHYTH) Lies1eCO06PasHOCTb MPUMEHEHNSA KOHKPETHOTO Me-
ToAa MOAU(MKALMM 1 MO3BOINTL BbipaboTaTb ero crneyngmka-
uuto (puc. 1.9).
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Puc. 1.9. B3aumo3aBMCMMOCTb AEACTBUI Ha CTAAMNAX 3KCMTyaTaunm
n moguukaumm INC

Llenn mogungmkaumum AN C MOXHO pa3fieNMTb Ha LWeCTb 60/1b-
WnxX rpynn:

* MCnpas/eHne NMPOeKTHbIX OWMNOOK,

* yAyyLleHne sKCnayaTaunoHHbIX XapakTepuctuk ANC,

* aflanTauuns K MU3MeHeHMAM B NpeaMeTHOM 061acTw,

* pa3paboTKa HOBOTIO NPUIOXKEHUS,

 0becneyeHne COBMECTUMOCTU € gpyrumm NC,

* riepeHoc B/J] B HOBYIO annapaTtHO-MPOrpamMmMHYyIo cpesy.

KOHKpeTHble meToAbl Mogndmkauum NC rpynnupyroTes no
yeTblpeM HanpaBneHusm (cm. Tabn. 1.3):

* pecTpykTypusauusa b/,

* MiepenporpaMmmpoBaHue NpMKNaaHbIX 3atad,

* peopraHusauus b/,

* HacCTPOMKa BbIYUC/INTE/IbHOW CUCTEMBDI.

JaHHble Tabnuubl NOKa3blBaKOT, YTO aBTOHOMHbIE OMepaLmm
Haf 6a30M faHHbIX (PeCTPYKTYypU3aLms n peopraHusauuns) He Mo-
ryT 6biTb 3DPEKTUBHO MCMONb30BaHbI AN Lienei moandukaumum
6e3 0HOBPEMEHHOI0 COBEPLUEHCTBOBAHWNSA BbIYUCINTENBHON CUC-
TeMbl ¥ MTPOrpaMmMHOro obecrneyeHus.
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Ta6nunya 1.3. CooTBETCTBUE LieNen N MeToA0B Moautmkaumm dNC

Llenn mogudm- MeToabl mogndumkaummn SUC
Kaumm
PecTpykTy- Mepenporpam- Peopra- HacTpoiika Bbl-
pusauua MUpOBaHMe Npu- HU3auust  YNCAUTENbHOM
KnagHbIX 3aga4 cucTembl
VicnpaBrieHue
MPOEKTHbIX OLWN- + 04 +
60K

YnyduieHune aKc-
nayaTaumoHHbIX
XapaKTepucTuk

ApanTtauyms

K U3MEHEHNAM
B NpeAMeTHOMN
obnactn

Pa3paboTka Ho-
BOrO MPUIOXEHUS + .

CoBMecTUMOCTb
c gpyrnmm 9UC ¢ ¢ +

BonbWKHCTBO npoueayp mogndukaumm 3N C mMoryt npous-
BOAUTLCA 6e3 npekpalleHus ctaumm skcnnyaraummn. OfHaKko He-
06X0ANM KOHTPO/b BCEX KOMMOHEHTOB QU C (6a3bl 4aHHbIX, Bbl-
YNCNNTENbHON CUCTEMbl, NPOrpaMMHbIX CpeacTB) Mocne
NpoBefAeHNs KaKUX-Nnbo yCOBEPLLEHCTBOBAHMNIA.

BOIMNPOCHLI 1 SAOAHUNA

1. N306pasuTe;61aHK JOKYMEHTa, KOTOpbI/ COOTBETCTBYeT onuca-
HWIO 3aMnCK zap Ha A3blKe NporpaMMupoBaHuns Mackane.

2. MNpepcTasbTe pesynbTar Hopmanusauum CEW co cTpyKTypoii
C1(10).(C2(5).(P1,P2,P3),C3(7).(P4,P5,P6))?

3. OnpegennTe cocTaB NoKasaTtenei B NPUBOANMBIX HUXKe LOKYMEH-
Tax. VimeHa aTpnmbyTOB BblOEPUTE CAMOCTOATENBbHO. OnpejenvTe Konu-
4ecTBO M aTpubYTHBIA cocTaB (PaiioB B 6ase faHHbLIX ANA NpeLcTaBne-
HWS KaXKAO0r0 JOKYMEHTa.

57



1. ATpnbyTbl JOKyMeHTa “KapToyka BoguTensa”:
TabenbHblii HOMep  Paspsig paboTbl  Yackl paboThbl

®UNO BoauTens Homep nyteBoro  OnnaTa rno tapudy
nicTa
Homep aBTomalumHbl Jata HapnbaBka 3a peMOHT

2. ATpnbyTbl JOKyMeHTa “KaccoBbIli OTHET KMHOoTeaTpa™:

KuHoTteatp dunbm Yuncno npofaHHbIX MecT
Uncno mect Pexxunccep BblIpyuka oT dmnbma
Jara

3. ATpubyTbl JOKYMeHTa “AKT 0 JIMKBUZALMM OCHOBHbIX CPEACTB”:

HasBaHue o6bekTa  Kog nogpasgeneHus Cymma n3Hoca

lMog usrotoeneHna  [lata nvkengaumm OcraroyHas
CTOMMOCTb

HBEHTapHbIV lMepBOHaYa/IbHasA

Homep CTOMMOCTb

4. 1ns [OKYMEHTOB, UCMO/b3YeMbIX B 3afa4e 3, YKaXKuTe aTpubyThl,
KOTOpble 0603HaYaroT:

* 00BEKT;

«CBOWCTBO 00BEKTA (CO CChIIKOM Ha Ha3BaHMe 00BLEKTA);

* B3aIMOJENCTBME 0OBLEKTOB (C YKa3aHMEM OOBLEKTOB, YYaCTBYHO-
LUMX BO B3aUMOAEVCTBIL).



[naBa 2

MOAEJIN AAHHDbBIX

2.1
PENAUMNOHHAA MOJEJ/Ib AAHHbIX

OnpegeneHve mMogenn faHHbIX npegycMaTtpuBaeT yKasaHue
MHOX€eCTBa A0NYCTUMbIX MH(POPMALMOHHbLIX KOHCTPYKLUWIA, MHO-
XecTBa JONyCTUMbIX Onepauuii Hag LaHHbIMU U MHOXECTBa orpa-
HUYeHWI NS XPaHUMbIX 3HAYeHWUI JaHHbIX.

Mogesb JaHHbIX, C 04HON CTOPOHbI, NpeAcTaBnseT coboi hop-
MaJibHbliA annapat 418 onncaHnus MHHOPMaLMOHHbIX NOTPe6HOC-
Teil Nnonb3oBaTenei, a c 4pyroi - 60nbWNHCTBO CYB/[, OpueHTun-
PYIOTCA Ha KOHKPETHYHO MOZeNb laHHbIX, U, TaKMM 06pa3oM, ecnu
NH(OPMaLMOHHbIE MOTPEBHOCTM yAaeTCA TOYHO Bblpa3uTb Cpea-
CTBaMM OAHOW 13 MoJeneit AaHHbIX, TO cooTBeTCcTBYOW A CYB/
Mo3B0ONISIET OTHOCMTENIbHO GbICTPO CO34aTb PaboTOCNOCOOHbIN
thparmeHT UC.

NHpopMaLoHHbIE KOHCTPYKUMW, Onepawunmn n orpaHnYeHmns
Mogenel faHHbIX BbIOMpatTca M3 4OCTaTOYHO HEBObLIOTO MHO-
)KeCTBa BAPUAHTOB, XapaKTepmn3yroLwero “KpynHble” MHhopmaym-
OHHble 06beKTbl 1 onepaummn. B yacTHOCTU, He JonycKaeTcs pac-
CMOTPEHME OTZe/bHbIX CUMBO/OB JaHHbIX, ONepaLuii ClI0XeHUS
aTpnbyToB, OrpaHMYeHNs Ha COOTBETCTBUE TUNOB AaHHbIX U T. M.,
4TO XapaKTepHO A/19 A3bIKOB NPOrpaMMupoBaHus.

Knaccmmkaumnsa nHpopMaLMOHHbIX KOHCTPYKLMIA (MH(opMa-
LIMOHHbIX 06BEKTOB) TECHO CBfA3aHa C 061aCcTbi0 UX UCMO/b30Ba-
Hus B SNC.

1 OO6beKTbI 4N TEXHONOrnK 6a3 faHHbIX - OTHOLUEHUA U Be-
epHble OTHOLLEHWS.
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2. O6bEKTbI 419 TEXHONOMMN UCKYCCTBEHHOIO MHTENNeKTa -
npeankarbl, (hpeimbl U CEMaHTUYECKIME CETW.
3. O6beKTbI N5 TEXHONOTUN MyNbTUMeANA - TEKCTbI, rpadu-
yeckme n3obpaxeHuns, (GOHOrpaMMbl 1 BULEOPParMeHTbI.
WNHpopmaunoHHble 06beKTbl MOCNYXUIN OCHOBOI ANst 06beK-
THO-OPVEHTUPOBAHHOI0 NPOEKTMPOBAHUS CUCTEM, KOrAa (PUKCK-
PYETCS MHOXECTBO UH(OPMaLMOHHbLIX 06 bEKTOB U IENCTBUIA Haf
06bekTaMu. TUNUYHBIV CIUCOK AeNCTBMIA BKKOYAET B cebs co3pa-
Hue/yHNYTOXeHNe 06beKTa, pefaKTMpoBaHue 06beKTa, (hMKCcaLnto
OfHOro 06beKTa B Ka4eCTBe YaCTN ApYyroro 06bLeKTa, CBA3biBaHMe
00bEKTOB, CUHXPOHU3ALMIO JeCTBUIA Hal 06beKTaMMu.
[0BONbHO-TAKMN YacTO BCe Ha3BaHHbIe 00BLEKTHI BCTPanBaroT-
CSl B CTPYKTYPY OTHOLLEHWI, KOTOPble MOXHO CYMTaTb NPOCTel-
LMW YHUBEPCA/IbHbIMW 00 bEKTAMM.
KonnyecTBo CyLLeCTBEHHO pas/IMYHbIX MOAenel fJaHHbIX On-
peaensieTca Halnuymem pPasINYHbIX MHOXECTB MHDOPMaLMOHHbIX
KOHCTPYKUMIA. C 3TON TOYKMN 3pEHUS MPUHLMNNANBHBIMU Pa3fn-
ynaMKn 06n1afaroT TPU MOAENN AaHHbIX - PeNALMOHHAsA, CeTeBas 1
nepapxmyeckas.
PenaynoHHas Mofenb fJaHHbIX XapaKTepusyeTcs CreaytoLmmm
KOMMOHEHTaMMU:
* NIHPOPMALIMOHHOM KOHCTPYKLIMEA - OTHOLLUEHWEM C [ABYX-
YPOBHEBOW CTPYKTYPOIA,

* LONYCTUMbIMW ONepaynsaMu-npoekLmeii, BbI6OpKoWi, coean-
HEHVMEM N HEKOTOPbIMUW APYTUMMU,

* OrpaHNYEeHNAMMN - PYHKLMOHATbHBIMUN 3aBUCUMOCTAMUN MEX-
Ay atpubyTaMuy OTHOLLEHUS.

KaxaomMy Knaccy 06beKTOB P maTepmanbHOro Mupa cTaBuTCs
B COOTBETCTBME HEKOTOPOE MHOXECTBO aTpnbyTOB, Hanpumep Al,
A2,...,An. OTaenbHbIN 06bEKT Knacca P onucbiBaeTcsi CTPOKONA
BennuuH (al, a2,..., an), rae ai - 3HadyeHune aTpnoyTa Ai.

CTtpoka (al, a2,..., an) Ha3bIBaeTCa KopTe>KeM. Bcemy knaccy
06BbEKTOB COOTBETCTBYET MHOXECTBO KOPTEXEW, Ha3blBaeMoe 0T -
HoweHneM. O603Ha4YMM OTHOLLEHMWE, OMUCHIBAIOLLLEE KNAcC 06bEK-
TOB P, Takxe 4epes P.

BbipaxxeHune P(Al, A2,...,An) Ha3bIBAETCS CXEMOIA OTHOLLIEHNS P.
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[ins KaXKA0ro KOMNOHeHTa KopTexXa fo/1Ha ObITb YKa3aHa ee
CBA3b C COOTBETCTBYHOLMM aTpMbyTOM. B pensaumoHHol Mogenu
[aHHbIX AN15 06ecneyeHns aToi CBA3W NOPALOK KOMMNOHEHTOB KOp-
TeXka CoBMajaeT C NOPSALKOM CnefoBaHWs aTpMOYTOB B CXeme OT-
HOLLIEHNS.
Kaxzoe OTHOLLIEHWNe NpeCcTaBNseT COCTOAHNE Kacca 06bek-
TOB B HEKOTOPbIA MOMEHT BpemeHU. CnefoBaTesibHO, O4HOM CXe-
Me OTHOLLEHUA B pa3Hble MOMEHTbI BPEMEHW MOTYT COOTBETCTBO-
BaTb pasHble OTHOLLEHNS.
MHOYECTBO 3HaUY€HMA OTHOLLIEHWA MOXXHO NPeACTaBUThL B BULE
Tab/1Lbl, B KOTOPOW CO6NI04AtOTCA CefytoLLme COOTBETCTBUA:
* Ha3BaHMWe TabnLbl U NepeyveHb Ha3BaHWI rpag) COOTBETCT-
BYHOT CXEME OTHOLLEHUS,

* CTPOKe TabuLbl COOTBETCTBYET KOPTEX OTHOLLIEHUS,

* BCE CTPOKM TabnuLbl (M COOTBETCTBEHHO BCE KOPTEXM) pas-
NNYHBI,

* MOPALOK CTPOK U CTONBLOB NPOU3BOJbHbLINA (B YaCTHOCTMH,
penauMoHHaa Mojenb AaHHbIX He npegnosnaraeT cnewuanb-
HYI0 COPTUPOBKY CTPOK).

OTHoLLeHWe pensunoHHoM B, MOXET ObITb ONMCAHO B TEpMU-

Hax TeopMN MHOXECTB. PacCCMOTPMM MHOXECTBO JOMEHOB
D={DI, D2, D3,.. Dk}

1 co34aauM LeKapToBO NPov3BeAeHNe JOMEHOB
U=Dl1mD2+D3-..+Dk.

Kaxablii anemeHT U nmeet Bug (dl, d2, d3,...,dk), rfledl -ane-
MeHT fomeHa D1, d2 - anemeHT D2 v T.4. B MHOXecTBe U npeg-
CTaB/ieHbl BCEBO3MOXHbIE COYETaHMA 3HAYEHWUIA JOMEHOB, MOMy-
YyeHHble MO Ha3BaHHOMY npuHuuny. Cpeau anemeHToB M3 U
COZlepXKaTcs Takme, KOTOpble He COOTBETCTBYHOT peasibHO MMEID-
LLMMCA COOBLLEHNAM U He MOTYT XpaHuTbCs B B, OTHOLWeHWe R,
BK/IHOYAIOLLIEE UCTUHHbIE COOBLLEHNSA, ABNAECTCA NMOLAMHOXECTBOM
U. ATpubYTbl OTHOLLEHNA R 1CMO/b3yrOT AOMEHbI M3 D B Kaye-
CTBe CBOWX 06/n1acTeli onpeeneHus.

PensumoHHas 6a3a AaHHbIX NpeAcTaBnseT co60/ MHOXECTBO
OTHOLLEHWIA.
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CxeMa pensuyoHHoli B/l coaepXuT cnefytoLyie KOMNOHEHTbI

S(rel) = <A,R,Dom,Rel,V(s)>,

rae A - MHOXeCTBO UMeH aTpmbyToB,
R - MHOXeCTBO MMEH OTHOLLIEHWA,
Dom - BXOXfeHve aTpnbyTOB B JOMEHbI,
Rel - BxoxaeHve aTpnbyTOB B OTHOLLEHUS,
V(S) - MHOXECTBO OrpaHuyeHunii (B TOM umcrie PYHKUMOHA/IbHBIX 3aBUCH-
MocTel).

OnucaHne npoueccoB 06paboTKN OTHOLLEHWUI MOXET ObiTb
BbINONHEHO ABYMS Criocobamu:

* yKa3aHWeM MepeyHs orepawmii, BbINOIHEHE KOTOPbIX Mpu-

BOAWT K TpebyeMoMmy pe3y/bTaTy (NpoLeLypHbI NOAXO0L),

* ONMCaHVEM CBOWCTB, KOTOPbIM 4O/DKHO YA0BETBOPSATL pe-

3yNbTUPYHOLLLEE OTHOLLIEHME (AeKNapaTUBHBbIA NoAXom).

MpuBOAMMBIe fanee onepauymn Haf, OTHOLLEHUSMU OPUEHTUPO-
BaHbl Ha NPOLIeAYPHOE ONMcaHme NPoLeccoB 06paboTKM AaHHbIX.

MHOXeCTBO OTHOLLEHWI 1 onepawuii Hag, HUMK 06pasyeT pe-
NALMOHHYO anreopy.

Mpy paccMOTpeHWM onepauuii Hag OTHOLEeHUAMK ByaeT uc-
No/b30BaTbCA Kak anredbpanyeckas popma 3anmcy onepayuia, Tak
M 3annCb Ha A3blke pensumMoHHbIX CYB/, cemeiictea dBASE (gnis
onpegeneHHocTn - dBASE 3). fanee 6yayT pacCMOTPEHbI aHas10-
F’MYHbIe KOHCTPYKLUMK A3bika SQL.

Kak npaBuno, cnvcok onepauuii COLEPXUT NPOEKLMIO, Bbl-
OOpKy, 00beANHEHME, NepeceyeHe, BblYNTaHNe, COeAMHEHMe U
LeneHue.

MpoeKLuMeit HasblBaeTCs Ornepawys, KOTopas NepeHoOCUT B pe3y/b-
TUPYHOLLLEe OTHOLLIEHMWE Te CTOMOLbI UCXOAHOr0 OTHOLLUEHWS, KOTO-
pble YKa3aHbl B YC/I0BUM onepaumn. Anrebpavyeckas 3anmcb npo-
eKLMN NMeeT BUL:

T = R[X],

rie R - McxofHoe OTHOLLEHNE,
T - pe3ynbTUpYHOLLEe OTHOLLEHNE,
X - CMMCcoK aTpubyToB B CTPYKTYpe OTHOLEHUSI T (YC/IOBUE MPOEKLMN).
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Mpnvep

PaccmoTpum aBa oTHoweHuA: W1, cofeprkalliee CBeAeHUs 0 Npo-
Jaxe npogykummn B 1998 r., 1 W2, B KOTOPOM yKasaHbl LUeHbl Ha Npo-
OYKUMIO Y KOMMNEKTYIOWMe n3gennsa Ans coOOTBETCTBYOLWNX BUIO0B

NPOAYKLUUN.

W1 w2
MarasuH MMpoaykumsa  TMnaH Pakt Mpoaykums  Lena Komnn
AvHamo 3aB-12 120 140 3aB-12 40 Bk-15
OvHamo  3BU 200 200 oa8-12 40 P-20
AT3 oa8-12 80 170 3aB-30 20 Bk-15
AT3 3aB-30 150 100 3a8-30 20 P-20
3BU 120 P-20

Ecnn TpebyeTcs oTHoweHme X1, cofepxallee cBefeHUS TONbKO 0
(haKTUYEeCKOM BbINyCKe NPOAYKLMKU, TO OHO Mony4vaeTcs B pe3ysbTaTe
BbINOJIHEHNSA MPOEKLINN

Xl = W1[MarasuH, Mpoaykuuns, PakT]
N NMeeT BUf;

X1

MarasuH Mpoaykums  Paxt

AvHavo 3aB-12 140
AvHavo 3BU 200
AT3 2aB-12 170
AT3 348B-30 100

CT0n6Lbl pe3y/bTUPYIOLLEr0 OTHOLIEHUS MOTYT yKasbliBaTbCs B
nobom nopsaake:

X2 = W1[Mpogykuns, MarasuH, ®akT].

B CYB/[ DBASE npoeKkuus peannsyeTcs ABYMS KOMaHLaMW 1 3TOT
e NpUMep BbIrNAANUT Kak

use W1 && OTKpbITb OTHOLWEeHNEe W1
copy to XI field MarasuH, Mpoaykuuns, ®akT && Npoekuuns
3HaK && 03Ha4YaeT KOMMEHTapWUIA.
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CnegytoLimnii npyMep MNPOeKLUM - 3T0 NOMyYeHMe CnpaBoyHUKa X3
LeH Ha NPoAYKUMIO:

use W2

copy to X3 field Mpogykyus, LieHa

3HayeHUs OTHOLWEHMS X3 MOKa3aHbl HUKe:

X3

Mpogykumna  Llena

dpa-12 40
o4B-12 40
248-30 20
9a8-30 20
3BU 120

3HauunTeNbHBLIM HEYA06CTBOM B X3 SABNSETCA Ha/MuMe 0AUHAaKo-
BbIX CTPOK. B pensiunoHHol anrebpe TpebyeTtcs, 4ToObl pe3ynbTart npo-
EKLMN He CofiepXKan OLMHAKOBbIX CTPOK, O4HAKO NMPaKTUYeCcKn Takue
CYB/[, kak dBASE, He obecrieunBatoT 3Toro. MNMpaBusbHbIM pe3y/bTa-
TOM npoekuumn X4 = >Y2[Mpoaykums, LieHa] ABNseTcA OTHOLLEHME

X4

Mpoaykuma  LleHa

o4B-12 40
248-30 20
3BU 120

OTHOLLEHNE C 3ajaHHO CTPYKTYPOIA 3a4acTyt0 MOXHO Mofy-
YNTb M3 Pa3/IMYHbIX UCXOAHbIX OTHOLWIEHWA B/l. B aTom cnyuae,
eCTECTBEHHO, He rapaHTUPYHOTCA OANHAKOBbIE Pe3y/bTaTbl.

MycTb HaMm Heo6X0AMM CMUCOK OTAENOB yypexzaeHus. B 6ase
AaHHbIX UMelTCA OTHOWeHUs Cnyxawmin (Pamunms, OTgen,...)
1 TexHonor (Pamununs,OTgen,...). Mpoekunsa Cnyxawmin[OTaen]
(hopmupyeT NOJMHbIV CAMCOK 0TAEN0B, a TexHonor[OTaen] Moxet
COZepXKaTb MeHbLLIE 3HAYEHWI, eC/IM B HEKOTOPbIX OTAenax He pa-
60TalT TEXHOONN.
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Bbi6opkoli Ha3bIBaeTCs onepawms, KoTopas NepeHoCcuT B pesy/ib-
TUpYylOLWee OTHOWEHMEe Te CTPOKM M3 WUCXOAHOrN0 OTHO-
LLIEHWS, KOTOpPbIe Y0BNETBOPSAOT YCNOBUIO BbIOOPKW. Y CNOBUE Bbl-
GOpKM NPOBEPSETCA B KKA0MA CTPOKE OTHOLLEHUS MO OTAEIbHOCTH
1 He MOXET 0XBaTbIBaTb MH(OPMALMIO N3 HECKO/bKMX CTPOK. Cy-
LLIeCTBYIOT [Be NPOCTEiLLINE Pa3HOBUAHOCTM YC/1I0BUS BbIGOPKN:

1. Ycnosue Buga Vima_atpubyTta <3Hak cpaBHeHWUs> 3Haue-
HVe, rfe AONYyCKalTCA 3HaKN CpaBHeHNA =, #, >, =>, <, <=, Ha-
npumep, LieHa > 100.

2. Ycnosue Buga Vivsa_atpubyTta_1 <3Hak cpaBHeHus> ms_
_aTpubyta_2. Hanpumep, ®akTt > MNnaH.

imeHa aTpnbyTOB JOMKHBI COAEPXXaTbCA B CTPYKTYPE UCXOS-
HOro OTHOLUeHUsA. Anrebpanyeckas 3anmcb BbIGOPKM UMEET BUL

T=R[P],

rie R - MCXOAHOe OTHOLLEHME;
T - pesynbTUpYIOLLEe OTHOLLIEHUE;
p - YCNoBUWe BbIGOPKM.

B kauecTBe NpuymMepa nosy4ymmM 3HayeHus
X5 - W1[lMpoaykuma = “348-12"]

X5
MarasunH Mpogykuma TnaH dato-
AnHamo 3aB-12 120 MO
ATS 24B-12 80 170

B CYB/[, dBASE Bbl6opKa peanusyetcsi KOMaHAol Copy ¢ onuuei
for, Hanpuwmep,

use W1

copy to X6 for ®akT => lNnaH

X6
Mara3uH Tlpoaykuma TnaH dakT
AnHamo 3aB-12 120 140
AnHamo 3BU 200 200
AT o48B-12 80 170



B KoMaHze copy ycnoBusi BbIGOPKM M NPOEKLMU MOTYT Npu-
CYTCTBOBaTb OHOBPEMEHHO, HO aTPUBYThbI YCNI0BMSA BbIOOPKM L0/1-
XHbl BK/HOYATLCA B YC/IOBME NPOEKL NN,

Onepaumun 06beguHEHUS, NepecedeHUs N BblMMTaHUs NMPON3BO-
[ATCA Haf ABYMS UCXOLHbIMU OTHOLLEHUSIMU C O4MHAKOBOM CTPYK-
TYpOi. TOYHbIX aHaN0roB 3TMX onepaunii B ABASE HeT.

O603HauYMM MUCXOAHbIe OTHOLWeHMA Yepe3 R1 1 R2, a pe3ynb-
Tupytowee - T.

O6beamHeHne T = U(R1, R2) cofep>XUT CTPOKK, NPUCYTCTBY-
toLme 6o B oTHowweHUN R1, nn6o B R2,

MepeceveHne T = I(R1, R2) cogep>XnT CTPOKK, MPUCYTCTBYHO-
Lme B OTHOLWeHMAX R1 1 R2 ofHOBpEMEHHO.

Boluntanme T = M(R 1, R2) cogep>XuT Te CTpoku 13 R 1, KoTo-
pble OTCYTCTBYHOT B R2.

Ecnu cnpaBoYHMK LieH Ha NPOAY KLU0 X4 He06X0AMMO L0MO/I-
HUTb HOBbLIMU CBeAeHNAMM U3 oTHoweHua W3, To Hafo BbINon-
HUTb 00beMHeHNE

X7 = U (X4, W3).

W3 X7
Mpoaykumna  LleHa Mpoaykuma  LleHa
3aB-42 40 3a8-12 40
Tan-10 15 3aB8-30 20
3BU 120
208-42 40
Tan-10 15

B dBASE npefycmoTpeHa onepauus fobasneHns append, Ko-
Topas Ana Hallero npyMepa peasnsyeTca KomMaHLamu

use X4

append from W3,
YTO NPUBOAUT K 406aBNIEHNIO B OTHOLLIEHWE X4 BCEX CTPOK U3 OT-
HoLeHns W3. OTanums obasneHns ot 00beAVHEHNS - CO3aHne
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pe3ynbTUPYIOLLLEr0 OTHOLLIEHMA Ha MECTe UCXOAHOr0 OTHOLLIEHWS
N BO3MOXXHOCTb MOABMIEHNS 0JMHAKOBbIX CTPOK B Pe3ynbTUPYIO-
LLIeM OTHOLLEHUMW.

Onepauna coefiMHeHNA OTHOLLEHNIA BbIMOMHAETCA Hag, ABYMS
NCXOAHLIMW OTHOLUEHUAMM W CO3JAET OAHO Pe3y/bTUPYHOLLEE.
Kaxkgaa cTpoKa nepBoro UCXoAHOro OTHOLLEHWS ConocTas/seTca
Mo o4yepean co BCEMW CTPOKaMM BTOPOro OTHOLLEHWSA, U ecnn Ans
3TOM Napbl CTPOK COB/HOAAETCA YC0BUE COEAUHEHUS, TO OHU CLEeN-
NAOTCA U 06pas3yroT 0YepeHYHO CTPOKY B pe3ynbTUPYHOLLEM OT-
HOLLUeHUW. YCcnoBue coeanHeHNa UMEET BUL,

Vmsa_atpnbyTta_1 <3Hak cpaBHeHus> ima_aTtpubyTta_2,

roe Vima_atpubyta_1 Haxo4uTcs B O4HOM UCXO4HOM OTHOLLIE-
HUK, a imsa_atpubyTa_2 - B Apyrom. bysem ncnonb3osatb cnegy-
toLLiee 0603HaYeHVe onepaLuy CoeANHEHNS:

T = RI{p]R2,

rge R1 n R2 - vcxogHble OTHOLLEHUS,
T - pe3ynbTupytOLLLIee OTHOLLEHNE,
p - YC/oBMe-COeANHEHUS.

MpakTnyeckn Hambosnee BaXKHbIA YaCTHbIA Cly4yain coeanHe-
HWS Ha3bIBAETCA HATYPa/IbHbIM COEAVHEHVEM U UMEET ClieflytoLLmne
0CO6eHHOCTHU:
* 3HaKOM CpaBHEHVS B YCIOBUUN COELUHEHNS ABNSAETCA
* NIma_atpunbyTta_1 n Nmsa_atpubyTa_2 AOMKHLI coBNagatb,
a TOYHee, CoflepXaTb MepeceyeHue CrmncKoB aTpubyToB mc-
XO[HbIX OTHOLLIEHWA,

* CMUCOK aTpnbyTOB pe3yNbTUPYIOLLEro OTHOLLIEHUs 06pasy-
eTcA B pe3y/ibTaTe 06beANHEHNS CIUCKOB aTpUBYTOB UCXOA-
HbIX OTHOLLEHWIA.

O603HaYeHne HaTypasIbHOTO COeAUHEHNS HE COAEPXXUT YCII0-
BUA coeanHeHus 1 umeet Bua T = RI * R2.

Ecnu TpebyeTcs cBefieHMs 0 Npojaxke NPOAYKLUMU N3 OTHOLUEHUS
W1 gonofunTb JaHHLIMW O LeHax Ha NPOoAYKLUMI0 U3 OTHOWeHNA X7,
TO 3afiaya peLaeTcs C NOMOLbI COeAUHEHMNS
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X8 = WI[ Mpoaykuuna = Mpogykuuna 1X7

X8

MarasnH Mpoaykuns  lMnaH dakt MpoayKumna LleHa

AnHamo 3aB-12 120 140 oaB-12 40
AvnHamo 3BU 200 200 3BU 120
AT3 34B-12 80 170 3aB-12 40
AT3 24B-30 150 100 24B8-30 20

[MepBas cTpoka 13 W1 v nepsas cTpoka 13 X7 yaoBNeTBOPAIOT YC-
nosuio Mpogykuuna = MNMpogyKums, nosatomy cuennsotcs. OcTtanbHble
CTPOKM 13 X7 He ByayT cUennsaTbCs ¢ NepBoii CTPOKon nu3 WL (ycnosue
He cobnogaeTcs). Bropas ctpoka ns W1 npu cpaBHeHMM CO BCEMU CTPO-
Kamun 13 X7 CUuenmTcsa ToNbKO C TPeTbel CTPOKOWM 1 T. 4. Ecnv npume-
HATb Onepauuio HaTypasibHOro CoeHEHNsA, TO B OTHOLUEHUN X8 By-
[eT OTCYTCTBOBaTb BTOPOW cTon6ey, ¢ nmeHeM [MpoayKuums.

B CYB/[, DBASE pfna npoBeAeHUs cOefMHEHNs HEOBX04UMO UC-
nosb30BaTh ABe 06/1aCTU AN UCXOAHBIX OTHOLLIEHWNIA:

SELECT 1

USE W1 && oTKpbITUE 0THOWEeHUA W1

SELECT 2

USE X7 && OTKpbITME OTHOLEHUA X7

SELECT 1

JOIN WITH X7 TO X9 FOR TlMpogykuna=X7->IpoayKunsa

FIELDS MarasuH, Mpopykuna, X7->LleHa, MNnaH, ®akTt

Onuwus with Ha3bIBaeT BTOPOe UCXO4HOe OTHOLLEHMWE, onums for co-
LepPXUT ycnosue coegnHeHus, onums fields nepeuncnsaet nmeHa atpu-
6yTOB pe3y/ibTUPYIOLLLEro OTHOLWeHUSA. B NnpuBejeHHOM npumepe Bbl-
NO/IHEHO HaTypanbHOe CoefjHeHMe N NepeaBUHYT cToN6eL, LieHa.

B psife cnyyaes coeaviHeHWe AaeT HEKOPPEKTHbIE Pe3y/bTaThl,
HanpumMep:
X10 = WI * W2
COZlEPXXNT HEO[HOKPATHO OAMHAKOBbIE COOGLLEHNS O BbIMYCKE

MPOAYKLMM TONbKO NMOTOMY, Y4TO 3TV BUAbI MPOAYKLMN UCMONb3Y-
tOT HECKO/IbKO KOMMNEKTYHOLMX N3LENNIA.
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X0

MarasuH Mpogykums TnaH PakT LleHa Komnn
OuHamo 3aB-12 120 140 40 Bk-15
OuHamo 35pB-12 120 140 40 P-20
OuHamo 3BU 200 200 120 P-20
ATD 3aB-12 80 170 40 Bk-15
ATD 3aB-12 80 170 40 P-20
ATD 3aB-30 150 100 20 Bk-15
ATD 348-30 150 100 20 P-20

BooobLe rosops, orpaHM4eHns, KOTopble NPUCYTCTBYHOT B UC-
XO[HbIX OTHOLLEHWSX, ONpesesieHHbIM 06pa3oM TpaHchopmMupy-
tOTCS B OrpaHNYeHNs 419 OTHOLLEHWIA, NONTyUYEHHBIX B pe3y/bTaTe
NPYMEHEHNS OnepaLmin pensunoHHon anrebpbl. CoOTBETCTBYHO-
LLyie 3aKOHOMEPHOCTU ByayT pacCMOTPEHbI B M. 2.2 B CBA3M C aHa-
NIN30M OFpaHnNYeHNiA, NPUCYLLMX PENSLNOHHOM MOAENN AaHHbIX.

HaTtypanbHoe coeaviHeHWe onpeaeneHo 1 B TeX Cnydasx, Kor-
[a coefiHAeMble OTHOLLUEHMA COBMafatoT Mo CTPYKTYype WUAN He
coiepXar obLmx aTpubyToB. ECim CTPYKTYpa OTHOLEHUA R 1 S
0fMHaKoBa, TO R * SBbINONHAET (hakTu4yeckmn nepeceverue I(R,S).

Korpa oTHoweHns R 1 S He cofepxxar o6LLmx aTpubyTos, cum-
TaeTCs, YTO YCNOBME COEAVMHEHNS BbIMOMHEHO ANs /1060 napsbl
COMoOCTaB/IEMbIX CTPOK OTHOLLEHWA, 1 R * S cUennseT Kaxayro
CTPOKY 13 R cO Bcemu CTpOKaMu 13 S.

Onepauus HaTypasbHOTO COeAUHEHWUS UMeEET psf CBOWCTB,
Hanpumep KOMMYTaTUBHOCTb M acCOLMaTUBHOCTD.

CBOWCTBO KOMMYTaTVBHOCTY 03HAYaeT, 4To onepawumu

X1=R *SnX2=S *R
NnopoXaatoT, B CYLLHOCTU, OHO W TO XK€ OTHOLLIEHNE.
CBOIACTBO accouMaTVBHOCTM 03HAYaET, YTO onepaLma
Y1=(R*S)*T v onepauma Y2=R*(S*T)

[al0T OAMHAKOBbINV pe3ynbTaT. Pas3inums, 6e3ycioBHO, COCTOAT B
HeoAuHakoBoM nopsgke cTpok X1 1 X2 (Y1 1 Y2 cOOTBETCTBEH-
HO). Kpome TOoro, NpoMexxyTouHble OTHOLLEHUS NPU BbIYUCIEHNN
Y1 1 Y2 MOryT UMeTb pe3Ko pasfimyarolimecs pasMepbl (Yncno
CTPOK), X0Ta ¥ 1 Y2 cofepar paBHOE YMC/O CTPOK.

69



OnwucaHve onepauumn eneHns OTHOLWWeHUA HA4YHeEM C MPpUMEPa.

MycTb cywecTByeT OoTHoweHMe Y (PO, AMM), rae oNa Kaxk[oro
nporpammucTa ¢ hammnuvein O yKasbiBarOTCA A3bIKA NPoOrpaMmMmum-
poBaHuA All, KOTOpble OH 3HaeT.

Y

>dNO An
ViBaHoB Cn
ViBaHOB dopTpaH
ViBaHOB Mackasb
MeTpoB Cn
MeTpoB Mackanb
CemuH Cn
CeMuH dopTpaH
AwnH dopTpaH
AwnH Mackanb

Heo6x0AnMO BblAeIMTb (haMmuIMmn NPOrpaMM1CTOB, 3HAIOLLMX A3bl-
Kv Cu n dopTpaH o4HOBPeMeHHO. MonbITKa BOCNONb30BaTLCS Onepa-
Lueli BbIOOPKM

X11= Y[ AN = “Cu” AND $IM = “dopTtpan”]

(uepe3 AND o603HaueHa normyeckas onepauns “n”) byget 6esycner-
HOWN, TaK KaK B OAHOI CTPOKe OTHOLUEHUS HeT MHGOopMauuun o ABYX
A3blKax NporpaMmMmpoBaHns cpasy un oTHoweHue X 11 6ygeT nycToe.
Onpegenum onepauuio, HasbiBaemyr “obpas”. B OTHOLEHMN
T(A,B) o6pa3om 3HaueHMs a aTpubyTa A ABNSETCA MHOXECTBO 3Haue-
HUIA aTpubyTa B, n Kaxgblil 3NeMeHT b 3TOro MHoXecTBa 06pasyeT
BMECTE C a HEKOTOPYH CTPOKY (MM YacTb CTPOKM) OTHOLIEeHMA T.

im B(a) = {bl,b2,..., bk},

rae im - 3Hak onepauumn “o6pas”,
a - 3HayeHve, 06pa3 KOTOPOro BbIYMC/ISETCS,
B - uma atpubyTa gna obpasa 3HaveHus a,
bl, b2,...,bk - 3HauyeHus aTpubyTta B.

CTroswWwasn nepes HaMu 3ajaya peLlaeTcs NyTeM BblUMC/IeHNS obpa-
30B 3HAYeHU “Cun” n “dopTpaH” 1 NocreayoLwero nepeceyeHns Ha-
JeHHbIX 06pa3os.
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im ®NO(“Cn”) = {“MBaHoB”,“IeTpoB”,“CeMnNH""}

im ®NO(“PopTpaH”) = {“VBaHoB”,“CeMUH" ,“AWINH"}

wdNO(“Cn”)n im dNO(“PopTpan”) = {“MBaHoB”,“CeMnH”}

Takasl cBA3Ka onepaymii B3sTUst o6pasa 1 nepeceveHust NosyyeH-
HbIX MHOXECTB (KO/IMYECTBO 3HAYEHWI, A1 KOTOPbIX BbIYUCSETCS
06pa3, MOXeT 6bITb MPOU3BO/IbHBLIM, @ He 2, KaK B Hallem Mpumepe)
TpebyeTcsa [OCTAaTOYHO 4acTo, MO3STOMY BBOAUTCS creuuvanbHas ore-
pauus - geneHue.

YcnoBumMcs, YTO CyLLIECTBYET OTHOwWeHue-gennmoe W(A,B) (B Ha-
wem npumepe aTo Y) 1 oTHOWeHMe-gennTensb V(A). Ana Heobxogumo-1
ro Ham 3anpoca OTHOLUeHWe-AeNNTeNb UMeET BUA:

Pe3ynbTaTOM oOnepauumn aeneHus sienseTcst oTHoweHne Q(B),
coAep>Kalliee nepeceyeHrie 06pa3oB BCEX CTPOK OTHOLLEHUS-AeNN-
Tens V(A), BblUMCNIEHHbIX HA OCHOBE 0 THoLLeHus-aenumoro W(A,B),

Q=D (WV),
rae D - 3Hak onepauym AeneHus.

PesynbTat genenmns X12 = D (Y,Z) cogep>XuUT cneayoLime 3Have-
HUS:

X12
[ol7le}

ViBaHOB
CeMyH
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B CYB/ cemelictea DBASE oTCcyTCTBYET onepauus AeneHus
OTHOLLEHWIA, 1 ANs peanusauun feneHns Heobxoamma creumanb-
Haa nognporpamma.

[leknapaTuBHbI NOAXOA K 06paboTKe peNALMOHHbIX 6a3 faH-
HbIX OCHOBaH Ha MHTeprpeTauuy NOHATUIA 1 METOLOB MaTemMaTu-
YECKOW NOrMKKW. B yacTHOCTU, pensumoHHOe ncUMceHre 6asmpy-
eTCA Ha UCYUCNEHNM NPeaUKaToB. Mepeuncnvm Heobxoaumble ans
PENALMOHHOIO UCHUCNIEHNS NOHATUSA MaTEMATUYECKOM NOTUKM.

1 CrMBO/IbI NEPeMeHHbIX M KOHCTaHT. B A3bIKOBbIX KOHCT
PYKUMAX PenaLMOHHOI0 UCUUCNEHNA UM COOTBETCTBYIOT MMEHa
aTpuoOyTOB M NEPEMEHHBIX, a TaKXXe KOHCTaHTbI.

2. Jlornyeckme cBA3KM “n”, “vnn’, “He” 1 3HaKn CpaBHEHNA =,
# (He paBHO), >, <, >=, <=,

3. Tepmbl, T. e. NOObIE KOHCTAHTbI N MepeMeHHble, a Takxke
(DYHKLMW, apryMeHTaMmn KOTOPbIX Cy>KaT TepMbI.

4. dneMeHTapHble opMy bl - NPeanKaTbl, aprymeHTaMmn Ko-
TOPbIX ABNAKTCA TepMbl. [1peanKaTbl, CBA3aHHbIE onepaumsamm
“N”,UNN”, “He”, TakxKe ABNAK0TCA 3/leMeHTapHbIMKU (hopMyamMu.
AneMeHTapHbIMWU (hopMynaMu CNyxaT, HarnpumMep, BblpaXKeHus
®amunng = “MuweHnH” n Cymma <= UTOr.

5. ®opmynbl, T. €. pe3ynbTaT NPUMEHEHN KBaHTOPOB 06LLLHO-
CTW WK CYLLECTBOBAHMUSA K 3leMeHTapHbIM hopmynam. dopmyna
COOTBETCTBYET 3aMnpoCy K pefiiLlOHHON 6a3e faHHbIX, BblPaXKeH-
HOMY CpeACTBaMu PensiLMOHHOI0 NUCUYUCEHUS.

B nprmeHAEMbIX HUXKE A3bIKOBbIX KOHCTPYKLMAX UCMONb3YET-
ca cnHTakenc sa3bikos ALPHA n QUEL. O6bsBneHve nepemeH-
HOW 1 ee NpMBA3Ka K OnpeseNeHHOMY OTHOLLEHWIO NPOU3BOAATCS

C NoMoLLbto onepatopa [AunanasoH (range) cneaytoLlero suga
range of <nepemeHHas> is <OTHOLUEHNE><KBaHTOpP>

KBaHTOp NpUHMMAET OJHO W3 3HAYEHWIA:

some, Korja nepeMeHHasi 0603HavaeT OfjHy 13 CTPOK OTHOLLe-
HWS (KBAHTOP CYLLECTBOBAHNUSA);

all, korga nepemeHHass 0603Ha4aeT BCe CTPOKM OTHOLLEHUS
(kBaHTOp 06LLHOCTN).
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OcHoBHol4 (hopMoii onepaTopa 3anpoca MonyumnTs (get) aens-
eTCS BbIPaXKeHWe

get <oTHOwWeHMe> (<UeNeBoi cNUcok>) where <ycnosune>.

Ycnosre COOTBETCTBYET (hOpPMY/ie UCUMCNEHMS KOpTexen. B
YCNOBUSIX MOXHO MCMO/b30BaTh BCE 3HAKN CPaBHEHMS M NI0rmnyec-
Kue CBSA3KK “n”, “nnn”, “He”.

A3blkoBas KOHCTPYKLMA 418 KBaHTOPOB MOXET BbITb TAKOIA:

range of Z is NepeBo3Ka some.

MepeMeHHas Z Npu BbIYMC/EHNN 03HAYAET OAHY U3 CTPOK (Some -
KBAHTOP CYLLEeCTBOBAHWSA) OTHOLLEHUA [MepeBo3Ka.

range of W is MepeBo3ka all.

MepemeHHas W o3HauaeT Bce cTpoku (all - kBaHTOp 06LHOC-
TW) OTHOLLEeHMS [MNepeBo3Ka.

Peanusaumein 3anpoca K 6ase gaHHbIX M3 “lMonyyuntb aaTbl
NnocTaBoK 13 ropofa Knesa” ABnsetca 3anncb cpefcTBamun pens-
LMOHHOI0 UCYNCNEHUA:

range of Z is MNepeBo3ka some
get W (Jata) where MocTaBwuk.Kog_nocraewmka=r.Kog_nocrasLimka
and MocTtaBwmkK.Mopog="“Kunes”.

B nocnesHee Bpems Hanbonee pacnpocTpaHeHHbIM Aeknapa-
TUBHbIM 3bIKOM 3arpocoB sBnseTca SQL (CTPYKTYpUpPOBaHHbI
A3bIK 3anpocoB). LleHTpanbHbIM cpefcTBoM focTyna K B B SQL
ABNATCA KOMaHa Select v ee napameTpbl - From, Where, Group
by, Having, Order by.

B KomaHge Select yka3blBatOTCS VIMEHa BbIBOAMMbIX aTpuoy-
TOB W/IN 3HAK *, eCN HaZ0 BbIBOAWUTL BCe aTpnbyThl. [NapameTp
From saBnseTcs 0653aTe/IbHbIM U COAEPXUT MeHa TpebyeMblX A48
BbIMO/IHEHWS 3arpoca OTHOLWWEHWI. Ecnu 34ech yKa3aHO HECKO/b-
KO OTHOLLIEHWiA, TO OHW ByAyT Npeobpa3oBaHbl KOMaHAaMN HaTy-
panbHOro CoeanHeHNs B OAHO OTHoLeHKe. MapameTp Where on-
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pefienseT ycoBus, KOTOPbIM JO/KHbI YA0BETBOPATL BbIBOANMbIE
JaHHble. B 3anucu ycnoBmin NpUMeHSAIOTCS 3HaKU cpaBHeHus (=,>
nT1.4.), onuyun All, Any, Between, Exists, Like, In n nornyeckue
oneparopsl. Napametp Group by 06befnHSAET 3arncy ¢ 0gNHAKO-
BbIM 3HaYeHMeM HEKOTOPOro aTpubyTa-Koya. MapameTtp Having
npu HeobXoAMMOCTI NPOBEPSET YCN0BUSA BHYTPWU FpynMbl 3anu-
Ceil, BblAeNeHHbIX ¢ nomowbo Group by. MapameTp Order by on-
pesienseT MeHa aTpubyToB, N0 KOTOPbIM A0/KEH BbITb OTCOPTY-
POBaH pe3ynbTar.

PaHee ynoMsHyTbIi 3anpoc “IonyynTsb faTbl NOCTaBOK W3 ro-
poaa Knesa” BbIMONHAETCA KOMaHAOM

Select faTa
From [lMepeBo3Ka, NocTaBLmK
Where MocTaBwmkK.MNopog=“Knes”

[Apyroit nogxop K jeknapaTMBHOMY NpeacTaB/IeHNIo 3arnpocoB
peanu3oBaH B A3bike [Mponor. 3HavyeHna oTHoLweHUa B Nponore
XPaHATCSA B BUE MHOXECTBa (PakToB. Hanpumep, 4151 OTHOLLEHMA
W3penve (Kog, MocTaBwmk, LieHa) hakTbl MOTYT UMETb BULA

M3genue (513,“AnHamo”,800)
M3penue (155,“AnHamo”,600)
N3penune (247,“AT3”,600)

MpocTenwwnii 3anpoc A1 OTHOLLEHKS Nponora cBOANTCS K YKa-
3aHUI0 B CTPYKTYPE OTHOLUEHWSI MMEHWN MEPEMEHHOW Ha MecTe
aTpnbyTa-Lenm 3anpoca, ykasaHuio TpebyeMbIX 3Ha4eHWIn Ha MecTe
aTpnbyToB, A4/ KOTOPbIX 3aJaH0 YC0BYE BbIGOPKM, 1 YKa3aHWIO
3HaKa_ Ha MecTe aTpnbyTOB, 3HaYeHMe KOTOPbIX 6e3pasINyHO.

Hanpumep, 3anpoc “Iony4nTb CIUCOK U3AeNniA ¢ LeHoi 600” pe-
anunsyeTcs BblpaxkeHnem goal (uenb)

Goal: N3genue (x,_,600)

OTBeTt lNponora nmeet Bug

x=155

X=247.
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2.2
HOPMANN3ALNA OTHOLLEHWIA

LleHTpanbHas 3afaya NpoeKkTMpoBaHua 6asbl gaHHbIX ANC -
onpejeneHne KONMYecTBa OTHOLLEHWIA (MU MHbIX COCTaBHbIX eu-
HUL, MH(OpMaLLMK) M MX aTPUBYTHOr0 COCTaBa.
3afava rpynnupoBKn aTpubyToB B OTHOLLEHUSA, HAabop KOTO-
PbIX 3apaHee He (PUKCUPOBaH, LOMYCKAeT MHOXECTBO Pa3/INYHbIX
BapuaHTOB peLleHWi. PaunoHanbHble BapyvaHTbl FPYnMnupoBKY
[O/MKHbI YUUTbIBATL CNefytoLLme TpeboBaHUA:
* MHOXECTBO OTHOLLEHWI JOMKHO 0becrneymBaTb MUHUMA b-
HYI0 M36bITOYHOCTb NPeLCTaBNeHNs UHopMaLLUK,

* KOPPEKTVPOBKA OTHOLLEHWIA He A0/HKHA NPUBOAUTL K ABY-
CMbIC/IEHHOCTV UK MOTEPE MH(opMaLmuu,

* NepecTpolika Habopa OTHOLLEeHWIA npu fo6aBneHUn B 6asy
[aHHbIX HOBbIX aTPpMOYTOB LO/MKHA ObITb MUHUMALHOM.

Hopmanusaums npesacTasnseT co6oil oauH 13 Hanbonee usy-
YeHHbIX CNOCO60B NPeobpa3oBaHNA OTHOLLEHWI, NO3BONSAOLLNX
YNYULIUTb XapakTepUCTUKN B/l NO NepeuncneHHbIM KpUTepusam.

OrpaHWYeHns Ha 3HaYeHUs, XpPaHNMble B PENSILMOHHOW 6a3e
[aHHbIX, LOCTAaTO4YHO MHOroYncneHHbl. CobntoLeHne aTUX orpa-
HWYEHUI B KOHKPETHbIX OTHOLUEHUAX CBA3aHO C HalM4YMeM Tak
Ha3blBaeMbIX HOpMa/ibHbIX (hopM. lMpoLecc npeobpasoBaHNs OT-
HOLLeHUA 6a3bl JaHHbIX K TOW WX UHOW HOPMa/bHOW popme Ha-
3bIBaeTCS HopManu3auyeldi 0THoweHuid. HopManbHble POpPMbl HY-
MepyoTCA Nocnef0BaTe/IbHO OT 1Mo BO3pacTaHuio, 1 YeM 60/bLLe
HOMepP HOPMa/lbHOM (hopMbl, TeM 6ONbLLE OrPaHNYEHNIA Ha Xpa-
HVMble 3HaYeHNS LO/MKHO COBMAATLCSA B COOTBETCTBYHOLLEM OT-
HOLLIEHWW.

OrpaHuyeHns, TUMUYHbIE ANS PENALLMOHHOW MOAENN AaHHBIX, -
3T0 (PYHKLMOHA/IbHbIE U MHOTO3HaUHbIE 3aBUCUMOCTM, & TaKXe UX
0606LLeHNs. B npuHLUMNIe, MHOXECTBO AOMONHUTENbHbIX OTPaHu-
YeHUIA MOXET PacTh U COOTBETCTBEHHO OYieT YBeNNUMBATLCS YNC-
N0 HOPMasibHbIX hopM. MprUMeHseMble OrpaHUyYeHUs OPUEHTMPO-
BaHbl Ha COKpaLLeHne U36bITOYHON UHOPMaLLK B PENALMOHHOW
6a3e faHHbIX.



OTHOLWeEHMe B NepBoli HOpManbHOW thopMme (COKpaLleHHO
1H®) - 370 06bIYHOE OTHOLLEHME C ABYXYPOBHEBOI CTPYKTYPOIA.
HeZLonycTUMOCTb B CTPYKTYpe OTHOLLEHWNA TPeTbero 1 nocreay-
IOLLMX YPOBHEN ABNAETCA OrpaHUYeHneM, onpegensowmm 1H®
OTHOLLIEHMS.

Mpeobpa3oBaHe HEHOPMaIM30BAHHOIO OTHOLLUEHWS B Npes-
CTaB/ieHMe, CooTBeTCTBYOWee 1H®, - 3TO onepauus HopMainsa-
LuW, paccMoTpeHHas Bbilwe. CrefyeT OTMETUTL OMpefesieHHoe
TEPMUHONIOrNYECKOEe HECOOTBETCTBME - HopManu3saumsa CEW npu-
BOAWT K 1H®, a HopManu3aums OTHOLLEHWIA pensiMOHHOW B/,
06bI4yHO npoussoanTca Ao 3H® nam 4HO.

PenaunoHHas 6a3a AaHHbIX B LeIoM xapaktepusyetca 1H®,
€C/ BCe ee OTHOLLUeHUs COOTBETCTBYHOT 1H®.

Cnesytouine HopMabHble hopMbl (BTOpas U TpeTbsa) uUC-
MONb3YHT OrpaHNYEHNS, CBA3AHHbIE C MOHATUEM (DYHKLNOHAb-
HOI 3aBUCMMOCTM, KOTOPOE He06X0AMMO NpeABapuTe/IbHO pac-
CMOTpETb.

2.2.1
PYHKUNOHa/IbHbIE 3aBMCUMOCTU U KITHOUU

®YHKUMOHaNbHbIE 3aBUCYMOCTY ONPeAeNAoTCA 415 aTpubyTOB,
HaxoLALLMXCA B OLHOM U TOM >Xe OTHOLLIEHUW, YA0BNETBOPSAIOLLEM
1H®.

MpocTeliwwnii cnyyai hyHKLMOHaNbHO 3aBMCUMOCTI OXBaTbl-
BaeT 2 atpnbyTa. B oTHoweHun R(A,B,...) aTpubyT A (yHKLMO-
Ha/lbHO onpeaensieT aTpuoyT B, ecnn B n060i i MOMEHT BpeEMEHMU
Ka>K oMYy 3Ha4yeHno A COOTBeTCTBYET eUHCTBEHHOE 3HaYeHVe B
(0o603HayvaeTca A —» B).

WHaue rosopAaT, 4To B (hyHKUMOHaNBLHO 3aBUCUT OT A (060-
3Havaetcs B = f(A)). MepBoe 0603Ha4YeHMe OKasblBaeTCA 6osee
YLO6HbIM, KOrfa Yncio (hyHKLUMOHaIbHBIX 3aBUCUMOCTEN pacTeT
W YX B3aMMOCBA3M CTAHOBATCA TPYLHO0603pMMbIMU; OHO 1 6yaeT
MCNONb30BaTbCs B fJasbHenwem. OTCYTCTBUE (DYHKLMOHANbHOW
3aBMCUMOCTUN 0603HavaeTcs A—/—»B.
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MOoXHO onpefennTs cuTyaumio A —» B ¢ NOMOLLbIO onepaLmu
“06pa3”, cKa3aB YTO MHOXECTBO im B(a) 4O/MKHO cofepxxaTtb OAuH
aneMeHT A1 Ntoboro 3HayeHns a aTpmbyTa A.

PaccmoTpuMm npocToi npumep c atpubytamm ®O n P (rog pox-
[EeHNA) B OTHOLWIEHUM R 1

R1
[ol7[e] re
ViBaHOB 1960
3yeB 1963
CmupHOB 1960
AwnHa 1961

Mpegnonoxum, 4to B cTonbue ®PNO npeacTaBneHbl CBeJeHUA O
pasHbIX NIOAAX Y COOTBETCTBYIOLLLME 3HAYEHUS B CTO/16Le He NOBTOPS-
toTCA. Torga MOXHO yTBepXAaTb Hanmume yHKLUNOHaNbLHOW 3aBUCKU-
MocTn PO -» 'P, NOCKONIbKY KaXK4OMY 3HauyeHuUto atpnbyta PO B
oTHOWweHUM R1 COOTBETCTBYET €4MHCTBEHHOE 3HaUeHMe aTpubyTa IMP.
MO>XXHO yTBepXaaTb, YTO 3TO OrpaHn4yeHune byaeT cobnogaTbes 1 fa-
Nee, TaK Kak OHO nepedipasupyeTcs B YTBEPXAEHME: Y Ka>KA0ro Yeno-
BeKa eAMHCTBEHHbIW tod po>KaeHUsA, KOTOPOe crnpasensneo.

MpaKTUYecKn Kaxaoe orpaHuyeHme 418 NpoBepknU PYHKLMOHAb-
HOI1 3aBMCUMOCTU MOXKHO NMpeobpasoBaTh B yTBEPXKEHNE O CBOMCTBAX
06bLEKTOB NPeAMeTHON 06/1acTU, KOTOPOE MOXXHO NMPOBEPUTDL, He aHa-
NM3PYS MHOXKECTBO 3HAUeHWIi COOTBETCTBYHOLLEr0 OTHOLWEHMNSA. ViMeH-
HO TaK Mbl 1 6yfieM NOCTynaTh B AanbHenwwem. Hannuune B cton6ue NP
nosTopsitoLwmxcs rogos (1960) He onpoBepraeT ycTaHOBMEHHOW HaMu
3aBUCUMOCTU, HO 3TO 03HayaeT NP —/— dUNO.

OfHOBpeMeHHOe cob6nt0feHMe ABYX 3aBUCUMOCTel Bruga A -> B u
B —» A Ha3blBaeTCA B3aMMHO-0HO3HAYHbIM COOTBETCTBMEM M 0603Ha-
YaeTca A <» B.

B KauyecTBe npvMepa paccMoOTpMM OTHoWeHWe R2 ¢ aTpnbyTamu
MarasuH 1 Pacy (HOMep pacyeTHOro cyeTa).

R2
MarasnH Pacu
MM3 704098
AnHamo 122095
AT 440162
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MOXHO yTBepXaTb, UTO Y KaXXA0ro MarasuHa efMHCTBEHHbIA HO-
Mep pacyYeTHOr0 cyeTa M KaXKAabl pacHeTHbIN CYET NPUHAANEXUT eNH-
CTBEHHOMY MarasuHy. 3T0 0Ka3bIBaeT CNpaBeIMBOCTb PYHKLNOHASb-
HbIX 3aBUCUMOCTe MarasmH -» Pacu n Pacy -» MarasuH, T.e. Mara-
3UH Pacu.

HakoHey,, cambIiMy pacnpocTpaHeHHbIMU ABAAOTCA C/lydYanm OTCYyT-
CTBUA YHKLMOHaNbHbIX 3aBUCMMOCTEN, Hanpumep, PN O—/-» Auc-
ymnnuHa n AucymnnuHa —/-» ®MO B oTHoweHUN R3, onucbiBato-
LLIEM 3K3aMeHbl CTYAeHTOB. 34eCb KaXAbli CTYAEHT CAaeT 3K3aMeHbl Mo
HECKO/IbKMM ANCUMMNAMHAM, W M0 KaXA0N ANCUMNIINHE 3K3aMeH cAaeT-
CA MHOTUMW CTYJleHTaMu.

R3
[o]7[e} AvcymnnnHa

MMeTpos dusnka
] ®PeanH Xvmns

AnewnH  dusmka

MeTpos Xumnsa

Takum obpasoM, ans atpubyToB A 1 B HEKOTOPOro OTHOLLe-

HUS BO3MOXHbI CIeflytOLLMe CUTYaLN:
* OTCYTCTBUEDYHKLMOHA/IbHOW3aBUCUMOCTH,

* Haimune A —» B (unn B—>A), HO He 00e 3aBMCMOCTM BMECTE,
* HaIMYMEB3aMMHO-04HO3HAYHOrOCOOTBETCTBUAAL-> B.

MoHATME PYHKLNOHANBHOMN 3aBMCMMOCTI pacnpoCcTpaHseTcs
Ha cUTyauuio c TpeMsa u 6onee aTpubyTamu B CneaytoLLeii popme.
pynna atpubyTos (gns onpegeneHHoct A,B,C) hyHKUMOHASb-
HO onpegenseTt atpuoyTt D B oTHoweHun T(A,B,C,D,....), ecnm
KaXXIOMY COMeTaHUI0 3Ha4eHnl <a,b,c> COOTBETCTBYET eJUHCTBEH-
Hoe 3HayeHue d (a - 3Ha4YeHune A, b - 3HayeHure B, ¢ - 3HayeHue C,
d - 3HayeHue D). Hannuune Takoi (yHKLUMOHA/IbHON 3aBMCUMOC-
T 6ygem o603Havatb A.,B,C -» D. Cnyvaii, Korga B npaBoii yac-
™M PYHKUMOHAIbHOW 3aBUCUMOCTU NPUCYTCTBYET HECKOJIbKO
aTpubyTOB, He HYy>XK/laeTCs B CneLuanbHOM pacCMOTpeHun. B3avm-
HO-O[JHO3HAYHblE COOTBETCTBUA NS TPeX 1 60/ee aTpubyToB Tak-
e HEe MelT CaMOCTOATE/IbHOT0 3HaYeHMS.
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MycTb B 0THOWeEHUU T1 npeacTaBneHbl CBEAEHUSA 0 3aKOHUYUBLLNX
CA 3K3aMeHax.

T1
[ol7[e] AucumnnnHa  [ata MpenogaBatens  OueHka
MeTpos dusrka 01.06.98 ViBaHOB 4
denH Xumums 01.06.98 CmMmupHOB 5
AnewnH dusuvka 01.06.98 ViBaHOB 5
MeTpoB Xnmms 07.06.98 CMUpHOB 5

OrpaHunyeHue, COCTOSALLEE B TOM, YTO CTYAEHT He MOXEeT B OAWH
[eHb caaTh 4Ba 1 60s1ee 3K3aMeHOB, 03HayaeT CnpaBea/IMBOCTb psja
(PYHKUMOHA/IbHbIX 3aBUCUMOCTEIA:

N0, daTa -» AucumnninHa,

PO, NaTa —» [NpenogasaTens,

®UNO, flata -> OLIEHKA.

CyuecTBoBaHME (PYHKLMOHaIbHBIX 3aBUCMMOCTEN CBSI3aHO C
NPUMEHAEMbIMU CMOCO6aMM KOAMPOBaHUA aTpmubyToB. Tak, Ans
MHOXKECTBA YUPEXAEHNIA MOXKHO YTBEPXKAATb, UTO KaXK/bI OTAEN
(KaKk 06bEeKT MPeaMETHON 06/1aCTM) OTHOCUTCS K eJUHCTBEHHOMY
yupexaeHuno. OlHAKO 3TOr0 HeAOCTaTOYHO ANS foKa3aTebCTBa
(hyHKUMOHaNbHOW 3aBMcnmocT OTaen — YupexaeHune. Ecnmn B
KaXXAOM YUPEeXAEHUN OTAeNbl HYMEepPYyHTCA MocnefoBaTesbHO,
HaunHas ¢ 1, TO PyHKLMOHabHas 3aBUCUMOCTb HeBepHa. Ecnm
)Ke KOf 0TAena, KpoOMe HOMepa, COAEPXKMUT U KOA yupexxaeHns (Mim
YHUKabHOCTb KOAO0B 06ecneynBaeTcs KakuM-To ApyrMM Cnoco-
60M), TO (DYHKLMOHaNbHasA 3aBucUMOCTb OTgen -YupexieHue
cnpasegnmea. 3asucumoctb PO -» P B R1 cobntogaeTcs, ecnm
®UNO ABnseTca aTpubyTOM- NLEHTU(PIUKATOPOM A/ KXKA0r0 Ye-
NOBEKa, YTO MOXET ObITb CrpaBes/IMBO TO/IbKO A1 HEOOMbLUIMX
MHOXECTB /tofei. HeBHMMaHMe K cnocobam KOAMPOBaHWUA aTpu-
OyTOB MOXET NPUBECTU K HECOOTBETCTBUIO PYHKLMOHA/IbHBIX 3a-
BYCUMOCTEIN N XPaHALLMXCA AaHHbIX, YTO SIBNSETCS CEPbE3HON MPo-
eKTHO OLUNBKONA.
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[Ona nokasaTensa co MHOXeCTBOM aTpubyTOB-NMpU3HaKOB
P={P1,P2,...,Pn} natpnbyTom-ocHoBaHnem Q cripasea/msa hyH-
KLMOHa/bHas 3aBUCUMOCTb P —»Q, X0TA Henb3s yTBEpXAaTh, UTO
3TO eAMHCTBEHHAA 3aBUCUMMOCTb Ha YKa3aHHbIX aTpubyTax.

C nomoLbo (hyHKLMOHaNbHBLIX 3aBUCUMOCTEN OnpeaenserTcs
MOHATME K/H0Ya OTHOLUEHWS, TOYHEE psif Pa3HOBUAHOCTEN KO-
yeli - BepOSATHbIE, MEPBMYHbIE U BTOPUYHbIE.

BeposiTHbLIM K/to4oM OTHOLLIEHMS HAa3bIBAETCA TaKOe MHOXKECTBO
aTpnbYTOB, UTO KXKA0E COUETaHME UX 3HAYEHNIA BCTPEYAETCA TO/b-
KO B OIHOW CTPOKe OTHOLLUEHMS!, N HUKAaKOe MOAMHOXECTBO aTpu-
OyTOB 3TVM CBONCTBOM He 061aaaeT. BeposTHbIX K/IHOYER B OTHO-
LLEHNN MOXKET BbITb HECKO/BKO.

PaccmoTpuM B KavecTBe NpPUMepPa oTHoLleHMe T3 (MMeHa 1 3Haue-
HUA aTPUBYTOB - YC/I0BHbIE):

T3
ZEN RAM AST SPIM BIG
1A 31 dwa Wii 73
3B 21 bun cup 40
3D 30 T™n lam 58
4D 31 sab wii 40
7B 30 sab irt 38

MOXHO yTBepXaTb, YTO BEPOATHLIM K/IHOUOM OTHOLLEHUA T3 aB-
nsetca atpmbyt ZEN (3HauveHus B cTtonbue ZEN He noBTopstoTCcs).
Kpowme Toro, eLie 0A1H BEPOSATHbIV K/tOY NpeScTaB/ieH napon atpuoy-
T0B RAM, AST.

Ba)XXHOCTb BEPOSITHBIX K/IKOYel Npu 06paboTKe AaHHbIX onpese-
NSeTCA TeM, YTO BblGOPKa MO U3BECTHOMY 3HAYEHMIO BEPOSTHOIO
KNoYa JaeT B pe3y/bTaTe 0fHY CTPOKY OTHOLLIEHWS IGO0 HL, OAHOMA.

Ha npakTvke aTpubyTbl BEPOATHOIO K/t04a OTHOLLEHUS CBS-
3blBatOTCA CO CBOMCTBaMM TeX 0OBEKTOB U COObITWIA, MHDOpPMa-
LA 0 KOTOPbIX XPaHWUTCA B OTHOLLEeHUW. Ecnn B pesynbTaTe Kop-
PEKTUPOBKN OTHOLIEHWUS W3MEHUIUCb MMeHa aTpubyToB,
06pasyoLLMX KoY, TO 3TO CBUAETENLCTBYET O CEPbE3HOM MCKa-
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YXeHnn nHgpopmaymun. CnegosaresibHO, CMCTeMaTUYecKas NpoBep-
Ka CBOWICTB BEPOAITHOrO K/t04a MO3BOMSET CNeANTb 3a LOCTOBep-
HOCTbO MH(OPMaLMN B OTHOLLEHWM.

Korga B OTHOLWEHUM NPUCYTCTBYET HECKOJIbKO BEPOSTHLIX
KNtOYel, 0JHOBPEMEHHOE CIEXEHME 338 HAMW OYeHb 3aTPYAHEHO U
Lienecoobpa3Ho BbI6paTb OANH 13 HUX B Ka4ecTBe OCHOBHOTO (nep-
BUYHOrO).

MepBUYHbLIM K1OYOM OTHOLLEHNWS HAa3bIBAETCA TaKO BEPOSATHBIA
K/1K0Y, M0 3HAYEHUAM KOTOPOro MPou3BOAMTCA KOHTPO/b LOCTO-
BEPHOCTW MH(OpMaLMK B OTHOLLEHUN.

MpYMeHNTENBHO K 3KOHOMUYECKOI MH(hopMalMm B NoaaBnsi-
toLeM 60/IbLUIMHCTBE C/lyYaeB OTHOLLEHMSA, NOMyYeHHble U3 CyLe-
CTBYHOLLMX 3KOHOMUYECKMX LJOKYMEHTOB, COAEPXKAT eJUHCTBEHHBIA
BEPOSTHbIN KtOY, KOTOPbIV ABMSETCA Y MEPBUYHBIM K/HOHOM. ITO
06BACHAETCA TEM, YTO COAEPXMMOE IKOHOMUYECKNX LOKYMEHTOB
NMOHNUMAETCS BCEMM MO/Ib30BaTENSAMU Of4MHAKOBO. [anee byaem
NMETb B BUAY TO/IbKO Takue OTHOWeHus. Hannuune aByx n 6onee
BEPOSITHbIX K/KOYE B OTHOLLEHMSX C OCMbIC/IEHHOM MH(hopMaLn-
eli MOXXHO 0OBACHUTb HAIMUYNEM HECKO/TbKMX BO3MOXHbIX CMOCO-
60B MHTEpNpeTaLMmn OAHMX U TEX Xe AaHHbIX. epBUYHbIN KoY
4acTO Ha3bIBaeTCA MPOCTO KoY.

B OTHOLWEHNAX C 6OMBLUMM YMCIOM CTPOK HaxoXKaeHue nep-
BMYHOCrO K/IKOYa nyTeM HernocpefCcTBEHHOIO NPUMEHEHUA onpeje-
NeHNs AOCTaTOYHO 3aTpyAHeHo. Kpome Toro, Ha CTafmmn NpoeKkTu-
poBaHua IMC 3Ha4eHNsi MHOTUX OTHOLLEHWUIA MPOCTO HEN3BECTHBI.
Mo3TOMY MPaKTMYECKN NEPBUYHBIV K/HOY OTHOLLIEHUS onpeaens-
eTCA N0 U3BECTHLIM (PYHKLMOHaIbHBIM 3aBUCUMOCTSAM.

Kaxxgoe 3HayeHve NepBUYHOrO K/oua BCTPEYaeTCH TO/bKO B
O[HOW CTPOKE OTHOLLIEHMS. 3HaY€eHVe IFOB0ro aTpmbyTa B 3TON CTPOKE
TaKXKe eAVHCTBEHHOe. Ecnm yepe3 K 0603Ha4MTbL aTpubyThl NepBuyY-
HOro Kntoya B oTHoweHun R(A,B,C,... |J), To cnpaBeanBbI Cesyto-
e yHKUMoHabHble 3aBucumocTn K —» A, K —»B, K - C, ...,
K —»J. Habop aTpnbyT0OB NEPBUYHOIO Ktoua (yHKLMOHAbHO Onpe-
[ensieT No6oin aTpuby T oTHoLeHns. O6paTHOe TakXKe BEPHO: ecnm
HaligeT rpynna aTpubyToB, KOTopas (yHKUMOHANbHO onpeaensieT™
BCE aTPUOYThl OTHOLLEHMS MO OTAENLHOCTHY, M 3TY rpynny Henb3s
COKPaTWUTb, TO Haiael NePBUYHbIIA KoY 0 THOLLEHNS.



BepHemcs K 0THOLWEHMO T1 ¢ PyHKLMOHA/IbHBIMMW 3aBUCMOCTAMNA:

dNO, faTa —» AncumnanHa,

PO, aTta —» [NpenogasaTens,

PO, AaTta —OueHKa.

HeTpyAHO yCTaHOBUTL, YTO

dPUNO, faTta -» PUNO,

dPNO, AaTta —[aTa
(B KaXXgoM coveTaHun 3HavyeHnn PO, faTa 3HayeHue PO BcTpe-
yaeTcs o4uMH pas). CnegoBaTeNlbHO, MEPBUYHBIA KUY B OTHOLLIEHUU
T1 cocTaBnatoT aTpmbyThl PO, laTa 1 NPy NOUCKe Ko4a He noTpe-
60BaICb KOHKpPeTHbIe 3HayYeHns T1.

3HaHMe K/Ya 0THOLLEHUS NO3BOJIAeT ycTaHaBMBaTb psaf (yHK-

LMOoHaNbHbIX 3aBMCMMOCTel, Hanpumep, B T3 ZEN -> BIG, RAM,
AST > BIG.

Ans MHOXeCTBa (DYHKLMOHAbHbBIX 3aBUCUMOCTEN CYLLIECTBY-
eT pAf 3aKOHOMEPHOCTEN, KOTOpble BbIpaXatoTCsi TeOpemMamMu.
3HaHMe TeopeM MO3BOJISIET U3 UCXOAHOTO MHOXECTBA (hyHKLMO-
Ha/IbHbIX 3aBMCUMOCTEN MonyYaTb NPOU3BOAHBIE 3aBUCUMOCTMW.

OTMETUM psifi N3BECTHbIX TEOPEM 0 DYHKLMOHaIbHbIX 3aBUCH-
MOCTsX. ATpUGYTbI, (UrypupYoLLe B KaXKA0M TEOpEME, I0MKHbI
HaxXoAWTbCS B OAHOM ¥ TOM e OTHOLLEHUMN.

Teopema 1

AB->Aun AB —B.

[loKa3aTenbCTBO OCHOBAaHO Ha TOM, YTO B CTPOKe <a,b> ans
aTpubyToB A 1 B 3HayeHue a (Kak 1 3HayeHWe b) npucyTcTByeT
OAMVH pas.

Teopema 2

A -» Bn A -» C torga n Tonbko torga, korga A —»BC.

PaccmMoTpyM NpPoOM3BO/IbHOE 3HayeHue a aTpubyTta A. Eciim
A —BWuA -» C, Toim B(a) n im C(a) cogep>xar rno oLHoMy 3ne-
MeHTY. [MpeanonoXum, 4To 3asucnumoct A —BC HeBepHa 1 im
BC(a) coctout n3 2 nnmn 6onee anemeHToB. Torga nnéo im B(a),
nm6o im C(a) 4o/MKHbI cogepxkaTb 60/1ee 04HOr0 anemMeHTa. ony-
YeHHOe NPOTMBOpPeYUne foKasbiBaeT 3aBucnumocTs A -» BC.
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O6patHo, ecin A -» BC, 10 im BC(a) cofep>Xu1T O4NH 3N1eMeHT
Buaa <b,c> ans no6oro a. 3aukcnpyem HeKOTopoe 3HaveHve al.
3HaueHue b (KaK 1 3HaYeHue C) BCTpeyaeTca B codeTaHum c al Tosb-
KO OAVH pa3s, c/iefoBaTtesibHo, crnpaBennso A —»Bu A —C.

Teopema 3

Ecwm A —-»BunB—=C, 10 A—>»C.

MpeanonoXkmm, 4to 3aBucnumocTs A -> C HeBepHa U MHOXe-
cTBO im C(a) cofiep>XuT 60/1ee 04HOro 3neMeHTa. Kaxaomy 3Have-
HUIO a COOTBETCTBYET eAHCTBEHHOE 3HaYeHme b (B cuny A -» B),
noatomy im C(b) cogep>xuT 60nee ogHoro anemeHTa. Mony4nnoch
npoTmBopeune ¢ ycnosrem B —»C, UTo M JOKa3biBaeT TEOPEMY.

MpumeyaTenibHO, YTO fOKAa3aTeNbCTBA OCTa/lbHbIX TEOPEM OMU-
patoTCA Ha NepBble 3 TEOPEMbI, & He J0Ka3bIBAKOTCA OT MPOTUBHOTO.

Teopema 4
Ecnm A -» B, To AC — B (C Npoun3BosbHO).

JoKa3aTenLcTBo
AC -* A (Teopema 1), A -» B (ycnoBue), cnegoBaTefibHO,
AC -» Bno Teopewme 3.

Teopema 5
Ecim A -* B, To AC -» BC ( C npon3Bo/bHO).

Joka3aTenscTBO
AC —B (teopema 4), AC —» C (Teopema 1), cnegosatensHo,
AC -» BC no Teopeme 2.

Teopema 6
Ecoim A -> Bun BC - D, T0 AC —D.

JoKa3aTenscTBo
N3 A -> Bcnegyet AC -> BC (Teopema 5). BC —»D (ycnosue),
noatomy AC —» D no Teopeme 3.

Konnyectso TeopeMm, KOTOPbIe MOXHO A0Ka3aTb B TaKOM CTU/E,
[0CTaTOYHO BE/IMKO, HO Mbl OrPaHNYMMCH YKa3aHHbIMU LLECTbHO.

Kaxzol (yHKLMOHaIbHON 3aBUCUMOCTU BUAa A —» B MOXHO
NMoCTaBUTb B COOTBETCTBME BYNEeBCKYHO (hyHKUMIO Buaa AB' (3Hak
NOTNYECKOro YMHOXEHNS NPonyLLeH, Yepe3 ' 0603HAYEHO Noru-



Yeckoe OTpumLaHMe). MHOXECTBY (hYHKLMOHa/IbHbBIX 3aBUCUMOC-
Tell COOTBETCTBYET AN3bIOHKLMSA BbIPaXKEHWIA, COOTBETCTBYOLLMX
KaXX/10/1 3aBUCMMOCTM B OTAENbHOCTM.

BBegem cokpalleHHble 0603HaYeHMS:
A- ®NO, B - [aTa, C - AucumninHa,
D - lNMpenopgasaresb, E - OueHka.
Torpga Ans pacCMOTPEHHbIX Bblle (PYHKLUMOHA/IbHLIX 3aBUCK-
MocTei
®UO, faTta —» cumninHa,
®UO, fata —>penosasaress,
®UO, AaTa -» OueHKa
OyneBcKas (DyHKUMA ByfeT BbIrNageTb Kak
ABC' + ABD' + ABE'
(3HaKoMm + 0603Ha4Y€HO NOrMYECKOe C/IOXKEHME).

[lns HEKOTOPOr 0 MHOXKECTBA (DYHKLMOHa/bHbIX 3aBUCUMOCTeN F
BBEZleM MHOXECTBO F~, Ha3blBaeMoe MoKpbITeM. okpbiTue F-
COLEPXUT BCe (DYHKLMOHASbHbIE 3aBUCUMOCTU, KOTOPbIE MOXHO
noy4nTb U3 MHOXECTBaA F B pe3ynbTarte NpuMeHeHus TeopeM 1- 6
(Bkntoyass u cogepxumoe F). OLHO 1 TO Xe NokpbiTve F- MOXeT
ObITb MONYYEHO U3 PA3NINYHBLIX MHOXECTB (DYHKLMOHaIbHbIX 3aBUCU-
mocTeil. Cpeay TakMX MHOXECTB BbIe/IMM MHOXECTBO C MUHUMATb-
HbIM Y/C/IOM 3aBUCYMOCTEW 1 HA30BEM €0 MUHUMA/TbHBIM NMOKPbITUEM
(6a3ncom) MHOXKeCTBa 3aBUCUMOCTEN F. ViHaue MOXHO CKasaTb, YTO
MVUHUMA/IbHbIM MOKPbITUEM Ha3bIBAETCA MHOXECTBO (DYHKLIMOHASb-
HbIX 3aBMCUMOCTEN, U3 KOTOPOr0 Y/a/ieHbl BCE 3aBUCUMOCTH, ABNSAIO-
LLMecs CNefCTBMAMUN OCTaBLUMXCS 3aBUCMMOCTeN 1 Teopem 1- 6.

HenocpeacTBeHHOe NPUMEHeHMe TeopeM K MHOXeCTBY F Le-
necoobpasHo TO/IbKO NPU HEGObLLIOM KONMYECTBE 3aBUCUMOCTEN.
TeopeTnyecKoi 0CHOBOI METOL0B NOUCKA MAHUMA/IbHOTO NMOKPbI-
TUA CAYXWT annapat 6yneBcKuX yHKLUMIA.

MO>XHO pekoMeH0BaTb CrieflytoLLme TeopeMbl:

*eCCMA BC,TOA-»BUA—C

*ecmA-» B, TOAD -»B,

e ecniu A—»B u B —»C, T0O A—»C.
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3aBMCMMOCTHU, YKa3aHHbIE B YC/TOBMU TOI UM MHOI TEOPEMbI,
OCTaloTCs B CNCKe (hYHKLMOHA/bHbIX 3aBUCMMOCTEN, a 3aBUCK-
MOCTW, yKa3aHHble B 3aK/IOYEHNN TEOPEMbI, YAANAOTCS.

Ecnv 3apaHee U3BECTHO, YTO BEPOSTHBIV KNKOY B OTHOLLIEHAN TONb-
KO O/IUH, TO €ro MOXXHO HainTU NPOCTbLIM COCO60M. BeposTHbIN K1Y
(ECNM OH eAVHCTBEHHBLIA, T.e. COBNAAAEeT C NEPBUYHbIM K/THOHOM) -
3TO Habop aTpMOYTOB, KOTOPble He BCTPEYAOTCSA B NPaBbIX YacTa™
BCEX (DYHKLMOHANbHbIX 3aBUCUMOCTEN. VIHbIMM CnoBamMu, U3 NOSTHO-
ro cnucka aTpmobyToB OTHOLLEHMS HEOOXOAMMO BbIYEPKHYTL aTpu-
OyTbl, BCTpeYatoLLMecs B NpaBbIX YaCTAX BCEX PYHKLMOHANbHbIX 3a-
BMCcMMOCTEl. OCTaBLUMECS aTPUOYThI 06pa3ytOT NEPBUYHBINA KoY.

MocnegHWin BONPOC, HYXXAAOLWMIACA B PACCMOTPEHMM, 3TO CY-
LLLeCTBOBAHWE B OTHOLLEHUAX PENALMOHHON 6a3bl AaHHbIX Heomnpe-
JeneHHbIX (HyNeBbIX) 3Ha4YeHWin. Be3onacHo ABNAeTCA CUTyaLms,
KOrAa HeonpefeneHHbIe 3HaUYeHNs OTCYTCTBYHOT Yy aTpubYTOB, BXO-
AALLMX B NEBbIE YAaCTW KAKMX-NMB0 (yHKLMOHAIbHbIX 3aBUCUMOC-
Teli. Ecnm 370 TpeboBaHe He cobntodaeTcst, To onepauus Bbibop-
KW MOXET co3faBaTb Pe3ynbTUPYlOLMe OTHOLWEHUS C
HeonpeaeneHHbIMN 3HAYEHMSIMI B TEX NO3MLMAX, T4 UX MO CMbIC-
ny oTeTa 6bITb HE.LO/DKHO, a onepauuns CoOeanHEHNs MOXET fa-
BaTb MO/IHOCTbIO HEMPaBU/bHbIE Pe3ynbTaTbl.

2.2.2

BTopas u TpeTbs HOpMasibHble
bopMbl OTHOLLEHUI

OTHOLLEHVe MMeeT BTOPYK HopMasibHyto opmy (2H®P), ecnm
OHO cooTBeTCTBYeT 1H® 1 He cofep>KUT HEMOMHbIX PYHKLMO-
Ha/lbHbIX 3aBUCUMOCTEA.

HenonHas (pyHKUMOHa/IbHasA 3aBUCMMOCTb - 3TO [Be 3aBUCUMOCTM:

* BEPOSATHbIN KMOY OTHOLIEHMS! (DYHKLMOHAIbHO onpeaensieT

HEKOTOPbIA HEKMOYEBOI aTpnobyT,
* YaCTb BEPOATHOr0 K/toYa PYHKLMOHA/IbHO ONpesenseT aToT
KE HEK/TKOUEBPIA aTpUBYT.

OTHoOLLEHMe, He coOoTBeTCTBYOLee 2H®, xapakTepusyeTcs

N30bITOYHOCTBIO XPaHUMbIX AaHHbIX.



Hanpumep:

T4

MarasuH WM3pemve LUena  Mnad_1999 r.

Canor M22 50 200
Canot K14 40 100
AT M22 50 300
ATD T62 60 100

PYHKLUNOHa/IbHbIE 3aBUCMMOCTU OTHOLLUEHNA T4:

(1) MarasuH, MN3genue —TMnaH_1999 r.,

(2) N'3penune —» LleHa.

BeposTHbIM K/touoM B T4 aBnsawTca atpubyTbl MarasuH, M3ge-

Nve. [ina gokasaTeNbcTBa MOXHO COCMATbCS Ha (hyHKLMOHASIbHbIE 3a-
BMCMMOCTHU:

MarasuH, N3genne —MnanH_1999 r.,

(3) MarasuH, N3genune -» LleHa (Teopema 4),

(4) MarasuH, V3genne -» MarasuH (Teopema 1),

(5) MarasuH, N3genne —» Nzpgenue (Teopema 1).

3aBucumocTy (3) 1 (2) BMecTe 06pasyoT HENOTHYH0 (PYHKLMOHaMb-

HYH0 3aBMCUMOCTb, M0 3TOW NPUYMHE OTHOLIEHUe T4 HaxoaUTCA N1Lb
B 1H®, a He BO 2H®.

N36bITOYHOCTb MAMKOCTPUPYETCHA TeM (PAKTOM, YTO LieHa 13genus
YKa3blBaeTCA CTO/IbKO pa3, CKO/IbKO MarasnHoB NpojatT 3To nsgenue
(w3genne M22 B T4). Mepexog K 2H® 1 COOTBETCTBEHHO yCTpaHeHMe
0TMEYEHHOW N36bITOYHOCTU JAaHHbIX CBSA3AHO C CO3aHNeM [1ByX OTHO-
LLIEHN BMECTO MCXOAHOr0 OTHOLLEHUS T4.

T41=T4[MarasuH,N3genune, MnaH_1999 r.],
T42=T4[WN3penue,LleHa].

T41 T42
MarasnH Wsgenve  TMnadH_1999 r. M3penve  LleHa
Cantot mM22 200 M22 50
Cantot K14 100 K14 40
ATD M22 300 T62 60
AT T62 100
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Kntouom B T41 cnyaT aTpubyTel MarasuH, 3genve, B T42 -
W3genve, n nerko onpesennTb, YTO 06a OTHOLLIEHUS COOTBETCTBY-
t0T TpeboBaHMAM 2H®.

basa gaHHbIX HaxoauTca B 2H®, ecin Bce ee OTHOLIEHUA Ha-
xopatca B 2H®.

OTHouweHne cooTBeTcTBYeT 3H®D, ecnm oHo cOOTBETCTBY-
eT 2H® v cpeamn ero aTpubyTOB OTCYTCTBYOT TPaH3UTUBHbIE
thyHKUVMOHa/bHbIe 3aBucumoc Ty (P3I).

TpaH3nTBHaga 3 - 310 gBe P3:

* BEPOATHbIA K/IHOY OTHOLUEHWUST (DYHKLUMOHANBHO onpejensieT He-
K/HYEBOW aTpuobyT,

* 3TOT aTpmbyT (DYHKUMOHANbLHO onpefenseT APYroi Heksoue-
BOW aTpUBYT.

Ecnun K - kntou oTHoweHus, A, B - He KntoyeBble aTpnbyTbl n K —»
A, A -> B - cnpasegnueble P3, To OHM ABNAIOTCA TPAH3UTUBHLIMU,
UacTHbIi cnydain TpaHsutueHoii O3 - HenonHas P3, korga K= C,E u
K-*E, E-» A.

PaccmoTpum Npumep.

T5

DO rpynna DdakynbTeT

MetpoB 101 n
deayH 101 M
AnelmH 102 A
AmHa 102 M

DYHKLMOHAbHbIE 3aBUCMMOCTU:
(6) DNO -» Mpynna,

(7) Fpynna — ®akynbTeT,

(8) PNO —» PakynbTeT.

Kntoy oTHoweHua T5 - ®UNO. 3aBucmumocTty (6) n (7) BmecTe 06-
pasyT TpaH3nTuBHy ®3, noatomy T5 Haxoantca B 2H®P, HO He B
3H®.

M36bITOYHOCTb faHHbIX B T5 cBA3aHa C TeM, YTO NPUHAANEXHOCTb
rpynnbl K hakybTeTy YKa3bIBaeTCHA CTO/IbKO pa3, CKOMbKO CTYLEHTOB
oby4aeTcs B 3TON rpynne.
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Mepexos oT T5 K oTHOWeEHUAM B 3H® faeT crefytoume pesynbratbl:
T51=T5[®WNO,lpynna],
T52=T5[I pynna,®aKynbTeT].

T51

T52
[o]7[e] Mpynna
Moynna  ®akynbTeT
MeTpos 101
deavH 101 101 an
ASeLumH 102 102 an
AwmrHa 102

OTHoweHna T51, T52 nonyuunucek ABYXaTpUOYTHbBIMMK, MO3TOMY
HapyweHue TpeboBaHnii 3H®P B HUX HEBO3MOXHO.

basa gaHHbIX HaxoauTcs B 3H®, ecnv BCe ee OTHOLLEHUSA Ha-
xoparca B 3H.

[MprBefeHHbIe NpUMePbI MOKa3bIBaloT, YTO OTHOLLEHWUS, B KO-
TopbIX cobntogaetcs ogHa 3 nMbBO HU OfHOW, ByayT COOTBET-
cTBOBaTh ycnosumam 2H® n 3H®P, Tak Kak HenosHasa v TpaH3u-
TMBHaa ®3 npeacTaBnatoT coboOW ABe 3aBUCMMOCTU. Ha 3ToM
MPUHLMMNE OCHOBAH a/IFOPUTM MOTyYEHNS OTHOLLEHWI B SHO.

NcXo4HbIMU JaHHBIMU ANA aNropuTtMa CAyXXUT HEKOTOPbIA
CMMCOK aTpnbyTOB, OXBATbIBAOLLMIA OAHO OTHOLLEHME, 6a3y faH-
'HbIX WK ee YacTb. B ntobom cnyyae npegnonaraetca (Xota Obl
TEOPeTUYECKWN) CYLLLECTBOBaHME OHOr0 OTHOLLUEHUS C 3afaHHbIM
CMUCKOM atpubyToB. B NpoTMBHOM cryyae Henb3f MPUMEHATb
HeKoTopble Teopembl 0 D3 1 Henb3A rapaHTUPOBaTb, YTO OfHA U
Ta e ®3, Hanpumep A —» B, crnpaBefnBasa B ABYX pas/NUHbIX
OTHOLLEHUAX R 1 S, cOOTBETCTBYET paBHbIM OTHOLWeHMAM R[A,B]
n S[A,B],

ANropuT™ NonyyeHus oTHoweHwn B 3H® obnagaeT cneayto-
MMM CBONCTBAMM:

* COXpaHseT BCe NepBOHayaibHble PYHKLMOHaIbHbIE 3aBUCH-

MOCTH, T.€. 3aBUCUMOCTb, CnpaseavBas B R, cnpasen/ivsa
N B O4HOM U3 NMPOM3BOLHbLIX OTHOLLEHWA. DTO rapaHTUpyeT
NONYyYeHME OCMbIC/IEHHbIX OTHOLLIEHWIA C IErKO MHTEPNPETU-
PyeMoli CTPYKTYpPOW,
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* 0becreynBaeT coeuHeHNe 6e3 NoTepb, T.e. 3HAYEHNA UCXOS-
HOro OTHOLUEHUS R MOryT 6bITb BOCCTAHOB/IEHbI U3 NPOEK-
LM OTHOLLEHMS R ¢ NOMOLLbHO onepauumn coeanHeHus,

* pe3ynbTar fekomnosuummn B 3H®D 06bIYHO COAEPXKUT MEHb-
LLIe 3HaYeHWn aTpnbyTOB, YEM NCXOLHOE OTHOLLEHME R (Npo-
NCXOANT YMeHbLLEHME N30bITOYHOCTH).

Anroputm HopmMmainsauum (k 3HD)

1 [MonyunTb NCXOAHOE MHOXECTBO (DYHKLMOHANbHbIX 3aBU
cuMmocTeld ans aTpmbyToB paccmarprsaemoit B,

Ecnn ucxofHble (hyHKUMOHa/IbHbIE 3aBUCUMOCTY He YAaeTcs
onpeaennTh NyTeM aHann3a CMbIC/IOBbIX XapaKTePUCTUK aTpuby-
TOB, NMPUXOAMTCA UCMOMb30BATL NEPeyncieHe U 0TOPAKOBKY 40-
MYCTUMbIX BapUaHTOB (PYHKLMOHAIbHbIX 3aBUCMMOCTEN.

PaccmaTpmBaroTCs BCE COYETAHWA MO [Ba aTpubyTa, U B KaX-
[,OM C/y4ae 0Ka3bIBaeTCA UM OTBEPraeTcs (PYHKLUMOHAIbHAA 3a-
BUCKMMOCTb. 3aTeM pacCMaTpuBatOTCA COYETaHNA:

* M0 TpW atpubyTa, rae nepsble ABa MOryT (PYHKLNOHABHO

onpeaensTb TPETUIA,

* 110 YeTbIpe aTpnbyTa, rae nepsble TP MOTYT (PYHKLMOHAb-

HO OnpeaensTb YeTBEPTbIN U T.4,

MMprMeHeHWe TeopeM 0 (hYHKLMOHAIbHbIX 3aBUCMMOCTSAX MO-
3BONSET COKPATUTbL KONMYECTBO paccMaTpuBaeMbiX BapuaHTOB.
[MpakTMyecKn nepeyncrieHne BapmaHTOB 3aKaH4YMBaeTcs, Korga
coyeTaHus aTpubyTOB CTaHYT COZePXXaTb MEPBUYHbIN KITHOY.

2. MonyunTb MUHMMaNbLHOE MOKPbLITAE MHOXECTBA (NYHKLIMO-
Ha/IbHbIX 3aBUCUMOCTEN. B MUHUMaNbHOM MOKPLITUM JOMKHBI OT-
CYTCTBOBATb 3aBUCUMOCTW, KOTOpPbIE ABNAKOTCA C/IEACTBMEM OCTaB-
LUMXCS 3aBMCMMOCTEN No Teopemam 1- 6. B yacTHOCTW, TpebyeTcs
06bEeANHUTL (DYHKLMOHATbHBIE 3aBUCMOCTU C OAMHAKOBOWA NEBON
4aCTbHO B OZiHY 3aBUCUMOCTb. O603HAYMM MOTyHEHHOE MUHUMASTb-
HOE MOKPbITUE (YHKLMOHANbHLIX 3aBUCUMOCTEN Yepe3

F = {fl,...fi,...fk }
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3. OnpeaennTb NEPBUYHLIN K/KOY OTHOLLEHUS.

4. Ans kaxxgon hyHKLMoHanbHoi 3asucumocTy fl cogathb npo-
eKLMI0 cXoHOoro oTHoweHus Ri = R[Xi], rae Xi- o6begnHeHne
aTpmbyTOB W13 N1I€BOWA 1 MpaBoi YacTel fi.

5. Ecnv nepBUYHbIA KNHOY MCXOAHOTO OTHOLLUEHWS He BOLLEN
MONHOCTbIO HW B OAHY NPOEKLMIO, TO CO34aTb OTAeNbHOe OTHO-
LLeHVe 13 aTpMbyTOB K/toua.

[ns npakTUYecKoro NpUMeHeHNs anropnuTma Hopmanmsaumum
£0 3H® cyuecTBeHHbI 4Ba BoMpoca:

* KaK y4ecTb HaM4mne B3aMMHO-0AHO3HAYHbIX COOTBETCTBUIA,

* KaK COKpaTuUTb 06beM nepebopa BapuaHToB Mpy MepBOHa-

4asibHOM OnpefeNieHN MHOXeCTBa (YHKLMOHa/IbHbIX 3aBU-

CUMOCTEIA.

[ns B3aMMHO-04HO3HAYHbIX COOTBETCTBWIA MPUHATO Bblaene-
Hue cTapLuero (no o6beMy NpeAcTaBIseMOoro NoHATAA) aTpubyTa,
KOTOPbIIA 3aTEM NpeACTaBNsAeT BCe aTPpUOYTbl B3aMMHO-0HO3HAY-
HOro COOTBETCTBUA.

[N yckopeHus wara lanroputma Hopmasmsaumm He paccmart-
pVBatOTCA Takue 3aBUCUMOCTU, KOTOPble SBNAKOTCS CNEeLCTBMEM
yXXe HalfeHHbIX 3aBUCMMOCTEN 1 TeopeM 1- 6, 1 UCMOMb3yeTcs
PS4 3aKOHOMEPHOCTeN 06 OTCYTCTBUM (PYHKLUMOHA/IbHBIX 3aBUCH-
mocTeir. Cpefin HUX - Teopema:

Ecim A -»Bunu D—/—-C, 70 ABD—/-» C
1 NPaBnsIo, COrNacHO KOTOPOMY (PYHKLIMOHA/IbHbIE 3aBUCMMOCTU
Cc aTpnbyTOM-OCHOBaHNEM B NIEBOI YacTK He TpebyeTcsa paccmat-
pvBaTb (B MPOTUBHOM C/ly4ae airOpPUTM CTaHeT co3faBaTb OTHO-
LLIEHMS1, COCTOSALLME TOMbKO M3 aTPMOYTOB-OCHOBAHWIA U HE MELD-
LLie 3KOHOMUYECKOIO CMbICNa).

Mpumep

PaCCMOTpI/IM OTHOLLUEHME CO CBEAEHNAMM O HAYyYHO-UCCNeaoBaTe b~
ckux paboTtax. Cnucok atpubytos: HUW, OupekTtop, Agpec, OTgen,
KcoTp, Tema, flataHauy, [latakoH, puop, 3aka3, O6guH, PaboTa,
Mpog ®NO.

Ha ware 1 6y,qu BblAeNeH 610K B3aMMHO-04HO3Ha4YHbIX COOTBET-
CTBUI Ha aTtpubyTtax: HUWN, OupekTop, Agpec. [lanee aTpnbyTom-
npesactasuteneM 6yaem cuntatb HAW. Cnucok yHKUNOHaNBbHbIX 3a-
BMCUMOCTEN NMPpMBOANTCA HUXKE.
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CnuncoK PyHKLMOHANNbHbIX 3aBUCMOCTEN
OTpgen -»HWN,
OTpgen -> AunpekTop,
OTpen -» KcoTtp,
Tema -> [aTaHau,
Tema —» [laTakoH,
Tema -» lMpwop,
PNO -» HAWN,
DdPUNO -» AupekTop,
dPNO -> OTgen,
Tema, 3akas -» O6¢uH,
Tema, PaboTta, PNO -» lMpog.
CTpyKTypa pensuMoHHol 6a3bl faHHbIX
R UHWW,AnpekTop,Aapec),
R2(HHH,OT1gpen,KcoTtp),
R3(TeMa,daTaHau,laTakoH,Mprop),
K4(®WNO,0Then),
R5(TeMa,3aka3,06¢unH),
R6(TeMa,Pa6oTa,®10O,Mpog),
R7(Tema,3akas,PaboTta,®U0).

OTHoweHne R7 cogep>XMT NePBUYHbINA K/OY 418 MICXOAHOT0 MHO-
»KecTBa aTpubyToB, a 0THowWweHNsA R1-R6 NocTpoeHbl Ha OCHOBe 3aBU-
CUMOCTEN U3 MUHUMA/TbHOTO NMOKPbITUS.

BbluncnnTenbHas CNoXKHOCTbL KaXK40ro aTana npuBefeHnsa oT-
HoweHu K 3H® pa3nunyHa, Ho Hambonee 4/ MTe/NbHbIM AB/SETCA
Nosy4yeHne UCXOAHOI0 CNCKa PYHKLMOHANbHBIX 3aBUCUMOCTEN.
KonunuecTtso nposepsemMbix ®3 ABISETCA IKCNOHEHLUAbHON (yH-
KUMEN OT KONMYeCTBa paccMaTpmBaeMbIX aTprbyTOB.

XO0TA Ha 0CHOBE (hyHKLMOHa/IbHBIX 3aBUCUMOCTE MOXHO YCTa-
HOBUTb 60/1e€ CU/TbHYHO HOPManbHYO (hopmy bolica-Kogaa (BKH®),
MPaKTUYECKN OHa NPUMEHSIETCA pesKo. Bo-nepBbiX, 6a3a faHHbIX B
BKH® He Bcera cyLLeCTBYeT, BO-BTOPbIX, ee 0T/M4me 0T 3HD 06b14-
HO CBSI3aHO C HA/IMYMEM HECKO/IbKUX K/THOUEN B OTHOLLEHWM, YTO B
9KOHOMUYECKUX NMPUMNOXKEHUAX BCTPEYAETCA UCKHOUNTENBHO PEAKO.



2.2.3
Aumknnyeckme 6a3bl JaHHbIX

Psap orpaHnyeHnii B npeameTHOM 06nactv u b1 He MOXET BbITb
OMUCaH C NMOMOLLbI PYHKLMOHabHbIX 3aBUCUMOCTENR, YTO Npu-
BOAMT K HE06XOAMMOCTIN PAaCCMOTPEHNA HOBbIX TUMOB 3aBUCUMO-
CTell - MHOrO3HaYHbIX U B3aUMHbIX.

B oTHoweHun R(A,B,C) cyLecTByeT MHOro3Ha4Has 3aBucu-
mocTb (M3) A —»—» B, ecnm gns no6oro a, ABNAOLWErocs 3Have-
Hvem aTpnbyTa A

im(BC)a = im(B)a ° im(C)a,

rfe ° - 3HaK [jeKapToBa NPoV3BeAeHNS MHOXECTB.

MonoxeHune atpnbytos B 1 C paBHOLEHHO, NO3TOMY OAHO-
BPEMEHHO crpase/imBo A -> -» C, T.e. MHOI03Ha4Hble 3aBUCUMO-
CTW BCerfa BCTpeyaroTcs napamu.

OTtHoweHune R(A,B,C) ¢ MHOro3Ha4yHoW 3aBUCUMOCTbIO A —»
-> B COAEPXNUT N30bITOYHYHO MH(OPMALLMIO, XOTS U HECKO/BKO ApY-
roro poja, Yyem otHoweHve B 1H®. OKasbiBaeTCA, UTO OTHOLLIE-
HUA R1=R[A,B] n R2=R[A,C] BmecTe npeAcTaBnsatoT BCHO UHDOP-
Mauuio 13 R, XoTa M MMeT 06bIYHO MeHbLIUA OB6BEM.
Cnpasea/iMBo cooTHoweHne R=R1 *R2, KOTOpoe MOXHO cuuTaThb
PaBHOLLEHHbIM OMNpefeNeHNI0 MHOr03HaYHO 3aBUCUMOCTMI.

Mpumep

PaccmoTpmum oTHoweHue r(3aBsog, M3genve, Komnn, MnaH), rae
Komn - Ha3BaHMe KOMMIEKTYHOLLEro n3genus ansa gaHHoro Msgenus,
alnaH - nnaH Bbinycka MN3genuii. CnpaBeannea QyHKUMOHa/IbHas 3a-
BuUcMMocCTb 3aBof, V3genne ->* InaH, n Mbl MMeeM cneaytoLme 0THO-
weHna B 3HP:

Z1(3aBog, N3pgenue, MnaH),
r2(3aesog, sgenne, Komnn).

OTHoOWeHMe Z1 COAepXUT ABYXaTPUOYTHbIN K4, Y B HEM He
MOXET 6bITb MHOTO3HA4YHOW 3aBUCMMOCTU. B Z2 cyuwiecTByeT M3 Buga
MN3genne — —» 3aBof (U, cnegoBatenbHo, M3genne — — Komnn),
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NOCKONbKY KaXjoe u3fenve KOMMAEKTYETCA O4HUM U TeM XXe Habo-
pPOM KOMMEKTYIOLNX U3aeNunii, Ha KakoM 6bl 3aB0OJe OHO HU NMPOU3-
Boagunock. MNoaToMy Z2 Heo6X0ANMMO Pa3fenMTb Ha ABa OTHOLIEHUSA
Z21(3aBog, N3penue) n r22(N3pgenne, Komnn). Bes nHopmaynsa uns
Z21 copepXXmTcsa B Z1, N03TOMY OKOHYaTe/IbHbIA CMMCOK OTHOLLEHWIA
COCTOUT 13 Z1 n Z22.

Onepauma coegMHeHUs NO3BOAAET NONYUUTb Z=2Z1*722.

B psige cnyvaeB AeKoMNo3numsa pensumnoHHoin b, Ha ocHoBe
MHOr03Ha4YHbIX 3aBUCUMOCTEN faeT pasnnyHble pe3y/bTaTbl Npu
nepecTaHOBKax B CMUCKEe MHOMO3HaYHbIX 3aBUCMMOCTEN, YTO
AB/NAETCA Cepbe3HbIM Hef0CTaTKOM. [103TOMY Mbl pacCMOTPUM
cneuuanbHblil Knace pensuMoHHbIX 6a3 faHHbIX, Ha3BaHHbIX
auMKMYeckumu, AN KOTOPbIX XapaKTepHa 04HO3HauYHan 4eKoM-
NO31LMA Ha OCHOBE MHOrO3HaYHbIX 3aBUCMMOCTEN W pag ApY-
rMX NnosiesHbIX (C TOUKM 3peHuns yao6cTBa 06paboTKM AaHHbIX)
CBOIACTB.

[nsa onpefeneHns NOHATUS aLUKINYeCKOo cxembl b1 BBefeM
rpad coegnHeHni Ha MHOXecTBe oTHoLweHwui (SI,S2,...,.Sk}. Bep-
WNHaMK rpata CoefMHEHWNIA ABNAIOTCA MMEHa CYLLECTBYHOLLMX
oTHoweHwni S, S2,...,.Sk. lyra rpada <Si,Sj> cyuiecTByeT, ecnu
B CTPYKTYpe OTHOLLeHMI Si n Sj umetoTcs obuive atpnbyTtel. O60-
3HauUM UX 4N1A onpefeneHHocTn Yepes A(ij) M Ha30BEM Becom
gyrv. NyTb Ha rpade coefuHeHWI Ha3blBaeTcs A-MyTem, ecnu
aTpuoyT A COLEPXMTCA B CTPYKTYPE KaXKA0ro OTHOLLEHNUS, Nexa-
Lwero Ha nyTu. B rpade coegunHeHuii TpebyeTcs, YTOObI AN KaX-
[0V Napbl OTHOLWEHWIA Si, Sj ¢ 06LWmM aTpnmbyToM A(i,j) CyLLEeCTBO-
Bas1 A(ij)-nyTb mexay Si u Sj.

Ecnu rpag MOXHO NpeBpaTuTb B A€PEBO C MOMOLLbIHO UCKIHO-
YeHVA HEKOTOPbIX AYT NPU COXPaHEHUN Ha3BAHHOTO TpeboBaHUA,
TO 6a3a fjaHHbIX ¢ oTHoweHuAmu {SI,S2,...,Sk} aBnseTca aunknu-
YeCKOM.

Hanpuwmep, B rpage coefuHeHuniA Ha puc. 2.1,a MOXHO pasop-
BaTb /106YI0 M3 AyT ¥ NpeBpaTuTL rpad B Aepeso. [0 3Toi npu-
ymHe 6a3a AaHHbIX, COCTOSALLAs U3 OTHOLEHNI SI, S2, S3, aBnseT-
CA aUMKINYECKOIA.
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S1(AB) -A - S2(AC)-A - S3(AD,E)
A
R5

R1----- R2 R4 R7 R6

R3

B

Puc. 2.1. Mpumep rpada coegnHeHWIA:
a, 6 - aUMK/IMYECKNIA; B - LMKINYECKUIA

PaccmoTpuM anropuTM NpoBePKM CTPYKTYpbl b1 Ha auuKnny-
HOCTb, UCMO/b3YHOLLNIA 06bIYHbIE CBEAEHNS 06 aTpUBYTHOM coCTa-

Be OTHOLLEHMIA B/,

ANropmnTM NMPOBEPKU CTPYKTYpbI B/
Ha auUK/INYHOCTb

McxoaHble JaHHbIe - CMUCOK OTHOLLEHWI ¢ YKa3aHWUEM aTpu-
6yTHOFO COCTaBa KaxKaoro oTHOLIEHUA.

MeTog
LLlar 1 Ecnm HeKOTOpbI aTpnbyT BCTPEUaeTCs TObKO B OAHOM

OTHOLUEHWW, BbIYEPKHYTb AaHHblﬁ anI/I6yT M3 3TOr0 OTHOLLEHUA.
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LLiar 2. Ecnm BCe aTpubyTbl HEKOTOPOr0 OTHOLLEHUSA HAXOAAT-
A cpeay aTpubyTOB 4pYroro OTHOLLEHWA, TO NEPBOE OTHOLLIEHWE
BbIUEPKMBAETCA U3 CMINCKA.

LLlarn 11 2 MOXXHO NpPUMEeHATbL B /1060 NOCeL0BaTE/IbHOCTY.

Ecnn B pesynbTaTe 6yayT BblYEPKHYThI BCE OTHOLLIEHUA, TO B,
SBNAETCS aLMKINYeCKoi. B obpaTHOM cnyyae - b/l unknunyeckas.

Jl0CTaTOUHO LUMPOKMIA KNAce aLnKINYecKnX pensumoHHbix b/
MOXXHO 0XapaKTepu3oBaTh CefyoLeil TeopeMoii.

Basa flaHHbIX B TpeTbeli HOpMasibHOM (hOpMe C eAUHCTBEHHbIM
K/04OM B/1 v yCNOBMEM: eciv KoY 0 THOLLEHMS Si He COAEP>XKUT -
ca B kntoye B/J1, T0 3T0 0gHOATPMOYTHBbIN KNHOY - SBNSETCS aunK-
NTMYECKOI 6a30i JaHHbIX.

PaccmMoTpuM CTPYKTYpY PensLMoHHON 6a3bl AaHHbIX B 3H®P,
MOJTyYeHHYIO B NpepblayLleM nyHKTe.

AL(HWNWN#, AvpekTop, Aapec),
R2(HHH, OTgen#, KcoTp),

A3(Tema#, flaTaHay, JaTakoH, Mpuop),
R4(OHO#, OTaen),

R5(TeMat#, 3akas#, O6dunH),
R6(TeMat#, Pa6boTa#, P O#, Mpog),
R7(TeMa#, 3akas#, PaboTa#, PN O#).

B cxeMax OTHOLLEHWIA aTpubyThl K/k0Ya OTMeYeHbl 3HaKOM #.
OTHOweHna R1 n R2 umetoT 0AHOATPUOYTHbIN K/HOY, KUK
OCTa/lbHbIX OTHOLLIEHWIA ABNSKOTCA YacTbio KNtova b/ n3 R7, cne-
JoBaTtenibHO, 3Ta b/l aumknnyeckas. [lepeBo coefMHEHNI MPUBO-
AnTca Ha puc. 2.1,6.

Basa gaHHbIX C LMKIMYECKUM rpagioM COeAMHEHWIA MOXKET fa-
BaTb HEKOPPEKTHbIE OTBETLI Ha 3aMnpocChl 13-3a CYLLIECTBOBAHWSA He-
CKO/IbKNX HepaBHOLLEHHbIX MyTei JOCTyna Npu peannsauuy 3anpo-
COB. B yacTHOCTW, OTHOLLIEHME C aTPUbyTaMu, NOYUYEHHBIMU NMYTEM
06befVHeHNs BECOB AyT, 06pasyoLLMX LK, MOXET BbITb BblumnC/e-
HO HECKO/IbKMMM CNocobamu 1 AaBaTb pasHblil pesynbTat. [Ans go-
Ka3aTe/IbCTBa MOXKHO NPOAEMOHCTPUPOBATL HaIMUKE Pas/INyaroLLmnX-
s (PYHKLMOHa/IbHBIX 3aBUCUMOCTEN B MO/TyYaeMbIX OTHOLLEHUSIX.
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PaccmoTpum npocToi npumep rpada coegnHeHunii Ha puc.2.1.B.

CyuiecTBoBaHue LukKna oueBngHo. OTHoweHme T(Cnyxawuin, OT-
fen, 3aKasumk) MoXeT ObITb BbluMc/ieHO nbo kKak T=R1*R2, nn6o B
BUae:

T=(RI*R3)[Cnyxawuit, OTgen, 3aka34vuk].

B nepsBom cnyuyae 6yfeT crnpasegnvMBa (PyHKUMOHaNbHAas 3aBUCKU-
MocTb Cnyxawmnii —OTgen, a BO BTOPOM C/ly4ae - HeT, Tak Kak C 3a-
Kasynkamum MoryT paboTaTb Cnyxaliue, He ABASAKOLMECA COTPYAHMKaA-
MU KaKUX-TO OTAEeN0B.

BoccTaHOB/IeHME CBONCTB aLMKANYHOCTM B/l MoXeT 6bITb Npo-
n3BejeHo ABYMSA cnocobamu.

1. Jo6aBneHne B BJ] HOBOro OTHOLWEHNS C aTpubyTammn, paB-
HbIMW 06bEeUHEHNIO BecoB AYyr, o6pasywmnx Unkn. B atom cny-
Yae npugeTcsa AONYCTUTb CyL,eCTBOBaHWe HeonpegesieHHbIX 3Ha-
YEeHU B HOBOM OTHOLUEHUN.

2. lobaBneHne HOBbIX aTpNbYTOB, NeperMeHOBaHUe U pasje-
neHve aTpubyToB. Takoe pelleHUe He TpebyeT LOMNONHUTENbHbIX
cornaweHWn Npu MHTepnpeTaLnm 3anpocoB U He co3faeT LOMOSI-
HUTEeNbHbIE HEOMpPee/leHHble 3HaUYeHUA.

MpuBegeM TUNMUYHbIE BapnaHTbl pasfesieHns n neperMeHoBa-
HUA aTpubyTOB.

1 Mpwy cTpyKType YHKLMOHANbHbIX 3aBUCUMOCTEl BUAS
—»B -» C, A E C Heo6X04AMMO YCTaHOBUTbL ABe pa3nnyHble
ponn gna atpubyta C (Hanpumep, C1 n C2).

PaccmoTpum B[, ¢ atpubytamu CtygeHT, 'pynna, Kypatop, Ka-
theppa v 3aBucumoctamu CtygeHT —» pynna -» Kagegpa, CTygeHT —
Kypatop -» Kateapa. B nepsom cnyyae nogpasymeBaeTcs CKOpee BCe-
ro Bblinyckawuwasa Kadeapa gna rpynnel CTY4eHTOB, a BO BTOPOM - Ka-
thegpa, Ha KoTopoii paboTaeT KypaTop. lNMocne pasgeneHnsa atpmbyTa
Kadgegpa nonyyaem cTpyktypy B/ B Buge:

P1(CtygeHT, pynna),

P2(Ipynna, Beinyckatowasa_kadgenpa),
P3(CtygeHT, KypaTtop),

P4(Kypatop, Kathegpa_kypaTtopa).
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2. Kaxxioe npumeHeHWe TeopeMbl MCeBAOTPAH3UTUBHOCTU T6
CBMAETENLCTBYET O UMKNNYHOCTU B/,

PaccmoTpuM, HanpumMep, 3aBucumocTy Cnyxawmin —OTaen n OT-
fen, 3akasumk —» Tema. 3T0 cuTyauus, nokasaHHasa Ha puc.2.1,8. g
NpeofoneHns LUMKINYHOCTU HeobXo4MMOo pasfennTb ponun aTtpubyTta
OTgen, HanpuMep, BBeCTU aTpubyT OTAEN_C/YXAaLLEero.

3. CTpyKTypa (hyHKUMOHA/IbHBIX 3aBUCMMOCTel Buga AB —
C, C —»ByacTo nonyyaercs, ecnm AencTans, coBepLuaeMble 00bek-
TOM, NPUNUCBIBAIOTCA Kaccy 06beKToB. Heo6Xxo4MMO B TaKOM
cny4ae f06aBuTb B CTPYKTYpYy B aTpnbyT, 0603HaYaroLWmil 3TOT
00BEKT.

Hanpumep, cnyxatwimin oupmbl NoKynaeT 6UeT BasponopTy v cyeT
HanpasnsieTca B 0TAeNeHWe gupmbl. M03TOMy cnpaBefiMBbl 3aBUCU-
MocTu AaponopT, Pupma —» OTgeneHne n OtgeneHe —» dupma. [o-
6aBuB aTpnbyT CnyXaliuid, Mbl paspyLuaemM HexenaTesibHY CTPYKTY-
py PYHKLMOHaNbHbIX 3aBUCMMOCTENM U nonyyaem AaponopT, Cayxa-
Wwmii -» OTgeneHve n OTgeneHme —» dupma.

CnepyeT 0TMeTUTb, YTO LMKNNYecKas 6a3a JaHHbIX MOXET CO-
JepXaTtb fBa, Tpu 1 60nee LMKIoB. ONMUCaHHbI BbILIE anropuTm
(PMKCMpYeT Hannume LMKNOB BOOOGLLE. [103TOMY KOrja LUuKnyec-
Kas B/l npeobpa3zoBaHa peKOMeHAYeMbIMU BblLLe crocobamu, He-
06X04MMO 3aHOBO MPOBEPUTH €€ Ha aLUKINYHOCTb.

Yuutbipas 6e3ycnoBHO BbICOKYH TPYL0eMKOCTb NpUBEAEHUA
OTHOLWeHUI K 3H® npu foCcTaTOYHO 60/1bLIOM Yunc/e aTpubyToB
(B KayecTBe rpaHuLLbl MOXXHO Ha3BaTb 12-14 aTpnbyTOB), MOXHO
PEKOMEHO0BaTb Crleaytolme AeicTBUA NpYU NPOEKTUPOBaHU
CTPYKTYpbl pensiMoHHon B/A;

* KaXK/bli1 BXOLHOW AOKYMEHT npusecTy K 3H® 1 ycTaHOBUTb
MEPBUYHBINA K/HOY B KKLOM Cyuae,

* 7151 IO/Ty4eHHOTr 0 Ha LWare 1MHOXeCTBa OTHOLLEHWIA MOCTPO-
UTb rpad coeamHeHunii. Ecnm rpadg coeAMHEHMIA MOXKHO Npeobpaso-
BaTb B 1epeBO COeAVHEHMIA (MM aNrOpyuTM NPOBEPKM aLMKINYHOC-
TW, NPVBEAEHHBIN BbILLE, Aas1 NONOXKMTENbHBIN pe3ynbTar), To 6asa
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JaHHbIX B LIE/IOM ABNSETCA aLUMKIMYEeCKOn MU cooTBeTcTBYeT 3HD.
B 06paTHOM cnyyae Ans OCTUXEHWA aLMKINYHOCTI TpebyeTcs Bbl-
MOSIHWUTL NPeobpa3oBaHNs, peKOMeHL0BaHHbIE BblLLe.

Kputepun, KoTopbiM COOTBETCTBYET 6a3a faHHbIX B SHD, 1
aumknmyeckas b1, 6e3ycnoBHo, He coBnajatoT. B nepsyto ouepesb
aumknunyeckas b/l He rapaHTUPyeT MUHUMaNbHYHO M30bITOYHOCTb
npeacTasneHns MHpopmauun. MapaHTUM eAUHCTBEHHOTO MyTH A0-
cTyna B auuKnuyeckoi b/, BeposTHO, CreayeT npusHaTb 6onee cy-
LLLeCTBEHHbIMU 415 M0/1b30BaTeseii-HenpodeccnoHanos. Hago Tak-
XKe YUnTbIBaTb 3/IeMEHTaPHOCTL METOAA MPOBEPKN aLMKANYHOCTH
B/], B cpaBHeHMM C HEOOXOAMMOCTbLHO (DOPMabHOM0 aHan3a PyHK-
LIMOHa/IbHbIX 3aBUCUMOCTEN, TpebyembIx Npu co3gaHumn b, B 3HD.

2.2.4
LocTyn K pensiuMoHHol 6a3e gaHHbIX

PensaumnoHHan 6a3a faHHbIX, B LLe/1OM COOTBETCTBYHOLLAA Tpe-
Tbell HopMasibHOM (hopme KUnn o61agaroLas auvKIMYHOCTbIO, Xa-
paKTepu3yeTcs PAAOM CBOICTB, 3HaHUE KOTOPbIX 06/1eryaeT u yno-
pALoYMBaeT NpoLeccbl 06paboTKN faHHbIX.

B KauecTBe TMNUYHbIX ONepaLuii pacCMOTPUM 34eCb BbIGOPKY
1 KOPPEKTUPOBKY MHOPMaLUN.

Bbibopka no3BosfeT nonyyYnTb HEKOTOPOE MOAMHOXECTBO
3HaYeHwWin aTpmbyTOB, XpaHaLmxcs B b/.

[na mofenupoBaHus npolecca BbI6OPKM faHHbIX U3 B, Tpe-
OyeTcA NPOBECTU KNacCU(UKaLMio BO3MOXHbIX 3anpocos. O60-
3HauMM yepes A - UM HEKNKOYEBOro atpubyTa, V - OA4HO U3 ero
3HAYEHWI, e - COOTBETCTBYHOLLIEE 3HAYEHME NEPBUYHOIO K/IHOYa U
@ - 0AWH 13 3HAKOB CpaBHeHUA = #,<,> <=>=. Korga senmuu-
Hbl € U V JO/MKHbI ObITb HalifeHbl, OHM 0603HAYatOTCA 3HAKOM
“?”. Mbl NpUXoAMM K TPEM K/iaccam 3arnpocoB:

1. A(e) = ?- HainTK 3Ha4eHVe aTpubyTa Mo N3BECTHOMY 3HaYe-
HUIO K/THOYa;

2. A(?) @ v- HaliTV 3anncy ¢ 3afaHHbIM 3HAYEHNEM HEKJTHOYe-
BOro aTpmbyTa.
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3. A(?) = ? - nepeuncnnTb 3HaYeHWsa JaHHOro aTpuoyTa ans
Ka>KA0M 3anucu.

YCnoBsus 3anpocos BTOPOro Tuna MorytT KoMOoMHMPoBaTbCA C
NOMOLLbO IOFMYECKNX CBA3OK “He”, “n”, “nnn”.

BeegeM noHATUA 060104YKM UM BXOAa 3anpoca. O60/104Koi
3anpoca Ha3blBaeTCA MHOXECTBO MMeH aTpubyTOB, YNOMUHae-
MbIX B (DOPMYNMPOBKe 3anpoca. Bxogom 3anpoca Ha3blBaeTCA
MHOXXECTBO UMeH aTpuobyTOB, A1 KOTOPbIX 3afaHbl YCM0BUA
Buga A(?) @ v.

PaccmoTpuMm NpUMep 3anpoca: Kakue Npesnpusitusi, pacrooXeH-
Hble B KneBe, NOCTaBAAKOT CBOK NPOAYKUMIO Ha 3aBog MM3 no xe-
Ne3HO fopore.

O60n04Ky 3anpoca cocTaBAAT aTpnbyTbl MpeanpusaTue (nocTas-
wuk), Mopog (noctaBwmka), Mpogykums, 3aBog (noTpebuTtens), Bug
_TpaHcnopTa. Bxofom 3anpoca siBnsoTca aTpubyThl Fopog, 3asog, Bua
.TpaHcnopTa. JonycTuM, 4YTO 3anpoc peasn3yeTcs Ha OTHOLLUEHUN

11(Mpeanpusatue, Mopog, Mpogykumsa, 3asog, Bug_TpaHcnopTa)

c kntoyom Mpeanpuatue, Mpogykuns, 3aBod. ATpnbyT 3aBoj cny-
XKUT 4acTblo NEPBMYHONO K/OYa, CeoBaTeIbHO, AaHHbIW 3anpoc oT-
HocuTca K Tuny 2. B'Hallem npumepe Bbixog 3anpoca - MpegnpusaTue.

dopmansHo ByaeM 3anucbiBaThb 3anpoc B BUAE:

Boibpatb Q, rae T @ t.

Uepe3 T 0603HaYeHbl MeHa aTpubyTOoB BX0Aa 3anpoca, t- ux
3HauveHus, Q - MHOXeCTBO aTpubyTOB Ha BbIX0Ae 3anpoca (4acTb
060/104KN).

Peanusaumio 3anpocoB K 6a3e faHHbIX C NMOMOLLbO 0nepaTopoB
PENALMOHHON anrebpbl MOXKHO ONMCaTb CeAyOLLMMI MPaBUaMu.

1. B cnoBsecHoli hopMynMpoBKe 3anpoca Bbi4eNnTb MMeHa aT-
pUbYTOB, COCTaBNAIOLLME 0060M10UKY, BXOZ U BbIXOZ 3anpoca, a Tak-
Ke YCNoBus BbIGOPKW.

2. 3ahmKcmpoBaTb MHOXECTBO aTpMbyTOB 060/104KN. ECnu BCe
HeobXo4MMble aTpPUOYTbl HAXOAATCSA B KAKOM-TO O4HOM OTHOLLIe-
HUK, TO NOCNefytoLMe onepaLn BoIGOPKM U MPOEKLUN NPOBO-
[ATCA TONbKO C HUM. Ecnu Tpebyemble aTpmbyThl pacnpesieneHsl
MO0 HECKO/IbKAM OTHOLLEHWUAM, TO 3T OTHOLLEHWA HEo6Xo4MMO
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coeanHuTb. Kaxkaas napa OTHOLLEHWI COeAMHAETCS MO YCNOBUHO
paBeHCTBa aTpubYTOB C COBNajaloLLMMN UMeHamu (Un onpege-
NeHHbIX Ha 06LLeM foMeHe).lMocne Kaxaoro coeauHeHUs ¢ NoMo-
LU0 MPOEKLMUN MOXKHO OTCEYb HEHYXKHbIE /151 MOC/IeLYHOLLMX One-
paunii aTpubyTbl.

3. MonyyeHHOe eAMHCTBEHHOE OTHOLLEHWE fanee 06pabaThl-
BaeTCs onepaumsmmn BbIOOPKM M Npoekummn. Bbibopka no 3Have-
HUAM aTpubyTa A0KHA NPeALecTBOBaTb NPOEKLMM, B KOTOPOWA
3TOT aTpubyT BbIBOAUTCH U3 OTHOLLEHUS.

4. Ecnm 3anpoc MOXKHO pasfiennTb Ha YacTu (nogsanpochl), T0
ero peanu3auma Takxe pasfensercs Ha vyacTu, rge pesynbTaToM
Ka>K0ro nofzanpoca SBseTca 0TAe/IbHOe OTHOLLEHNE.,

5. YKa3zaHHas nocnefoBaTe/lbHOCTb AeCTBUI ABNAETCA CTaH-
[AapTHOM, HO, BO3MOXHO, CO3JaeT MPOMEXYTOUHbIE OTHOLUEHNS
CIMLIKOM 60/1bLLIOr0 pa3Mepa. ATOT HELOCTATOK MOXHO KOMIMEeH-
CUPOBaTb, BbIMOMHAS HEKOTOPbIE BbIGOPKM M NPOEKLMMN HAL, UC-
XO[HbIMV OTHOLLEHUAMW ([0 NPOBEAEHWS COEAUHEHMUSA) U MEHSA
B3aVIMHbI MOPSAO0K TPebyeMbIX COeANHEHNIA.

PaccmMOTpuM CBOIMCTBA COeUHEHMIA B 6a3e AaHHbIX ¢ 3HD n B
auunknuyeckoi b/,

basa faHHbIX B 3H® 06/1ajaeT CBOWCTBOM COeiMHEHMA 6e3
noTepb, MHbIMU C/TIOBAMW, OTHOLLEHUS, NOSTYYEHHbIE aNrOPUTMOM
npueegeHns bl K 3HP, MOXHO COeMHUTL B IIO60M MOPALKE U
Nofy4nTb eANHCTBEHHOE KOPPEKTHOE OTHOLLEHMWe, NPeACTaBNA0-
Lee BCHO 6a3y AaHHbIX. OgHako 060/104Ka 3anpoca 06bI4HO CO-
[EPXXUT HebO0/bLLIOe YMC/IO0 aTPUOYTOB, N Takoe 60/bLIOe OTHO-
LLeHWe TpebyeTcs KpaliHe peako. [ns coeamHeHus (MO YCNOBUHO
paBeHCTBa aTpMbYTOB) ABYX MPOM3BO/bHbIX OTHOLLEHWI 13 6a3bl
AaHHbIX B 3H® cnpasefnunea cnegyroLast 3aKkOHOMEPHOCTb:

CoefuHeHWe ABNAe T CHA KOPPEKTHbIM, ecnvaTpuby T (W rpyn-
naaTpuéyToB), MO KOTOPLIM MNPOM3BOANT CA COEAMHEHNE, CTY>KNT
NepBMYHbIM K/IHOHYOM XOT S Obl B OAHOM M3 [iBYX COEAUHSAEMbIX OTHO-
LLIEHWIA.

[nsa 0BYX NpoU3BO/bHbLIX OTHOWeEHWIA R 1,R2 paccmoTpum X-
3HayeHmna n3 R 1n X-3HaveHnsa n3 R2, 0603HaumB X R 1. X1 R2.X
COOTBETCTBEHHO.
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BBegem 4 ponesble 3aBUCUMOCTH:

1. PaBeHCTBO. MHOXECTBO X-3HayeHuii 13 R1 M MHOXECTBO
X-3HauyeHuli u3 R2 coBnajatoT B KaXKAbIi MOMEHT BPEMEHMN.

2. BkntoueHne. Bee 3HaveHna R1.X cofepxxatca B MHOXeCTBe
3HaveHuin R2.X.

3. YacTnuHoe BKtOYeHMe. MHOXecTBa 3HaueHnii R1. X n R2.X
cofep)art 00LLMe 3NEMEHTDI.

4. HenepeceyeHne. MHoxecTtBa R1.X 1 R2.X He cogepxar
06LLMX 3/1EMEHTOB.

Ecnu coegnHsaemMble oTHOLWeHUSA R 11 R2 He3aBMCKMMO Apyr oT
Apyra KOppekTMpoBainucCh, TO A1 KOPPEKTHOCTU COeANHEHNUA
HeobXxo4MMO, YT0ObI COBMH04ANI0CH PABEHCTBO M/ BK/IKOUEHWE A1
R2.X, npeACTaBNAOLWEro NepBUYHbLIA KUY B HA3BaHHOW BbllLe
3aKOHOMepHOCTH.

B aumknmueckoin 6ase faHHbIX, KPOME TOr0, rapaHTUpyeTcs,
4TO MPW NOCNeA0BaTe/IbHbIX COEAUHEHNAX HECKO/IbKUX OTHOLLe-
HWIA YMCNO CTPOK B NPOMEXYTOUHBIX pe3yfibTaTax COeAMHEHWN
OyZeT UM MOHOTOHHO Y6bIBaTb, UM MOHOTOHHO BO3pacTaTb B
3aBMCUMOCTM OT CMbIC/1a 3anpoca, B pamkax KOTOpPOro npous3Bso-
[ATCA 3TV COeAVHEHNS.

[ns onTyMmu3almm 3anpoca K pensLMoHHON 6a3e AaHHbIX WC-
MO/b3YHOTCA CrefytoLLmne NpeobpasoBaHus:

* 00beMHEHME Onepaumil BbIGOPKM MO HECKONbKUM YC/OBU-

SM B OfHY Onepawuuio BbIGOPKM C COCTaBHbIM YC/IOBUEM,

* eC/1 onepawmsa NPOeKL N NPUMEHAETCA K pe3ynbTaTy BbIMNo-
HeHWs nepeceyeHs, 00beAMHEHNS, BbIYMTaHWS NN HATYpaslb-
HOr0 COeAVHEHNS ABYX OTHOLLIEHWIA, TO OHa MOXKET ObITb Npes-
BapUTE/IbHO NPUMEHEHA K KaXX0MY UCXOLAHOMY OTHOLLEHWIO,

* eC/I1 onepauus BbIOOPKM NPUMEHSETCA K pe3y/bTaTy BbINoJi-
HeHWs nepeceyeHst, 06beAVHEHUS, BbIUMTaHWS UIW HaTypasib-
HOTO COeAMHEHMA ABYX OTHOLLIEHWI, TO OHA MOXET ObITb Npej-
BapUTE/IbHO NPUMEHEHA K KXK0MY MCXOAHOMY OTHOLLEHUIO.

MNpumep

PaccMoTpuM cucTeMY OTHOLLIEHUIA:

Jetanb (Kognetanwun, HassaHue, Bec),

MoctaBWwmK (Kog_noctaBuwiunka, Bua_tpaHcnopTa, Mopog),
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MepeBo3ka (Kop_noctaBwmka, Kog_notpebutens, Kog_petanm,

[ata, KonnuecTso).

Mprvmepamu 3aNpPOCOB, UTIOCTPUPYIOLWMX Ha3BaHHbIE BbILLIE Mpa-
BUNA, MOTYT CY>XXWUTb:

1. Mony4nTb KOAbl BCEX NOCTABNSAEMbIX AeTasei.

ATpnoyT Koa_netann BcTpeyaeTcsi B OTHOWeEHMAX OeTanb u lMe-
peBo3ka. 10 cMbicny 3anpoca He06X04MMO BbIMOMHUTL NPOEKLMIO OT-
HoweHuA lNMepeBo3Ka:

use NepeBo3Ka
copy to R1 field Kognetanu

B oTHoweHnn R1 3HayeHMA KOAOB MOTYT MOBTOPATLCA, W Mepes
BbIBOJOM 0TBeTa HEO6X04MMO UCKNHOUNTL 3TU NOBTOPbI.

2. BblgennTb Kofbl BCeX NOCTaBLLMKOB 13 Knesa, NepeBo3fALLINX [e-
Ta/iu aBTOTPAHCMOPTOM.

Cnuncok aTpubyToB B (hOpMY/IMPOBKE 3anpoca cogepxumt Kog_no-
cTaBwuKa, opog n Bug_tpaHcnopTa, HaxofALWMXCA B O4HOM OTHO-
weHnn MNocTaBLKUK. [103TOMY 3anpoc peannsyeTcsa Crefyowmnmmn Ko-
MaHAamu:

use MNocTaBLWKUK
copyto R2forMopog="“Knes”.abl.Bng_TpaHcrnopra="aBToTpaHCTIOPT”;
field Kog_nocTaBuimka

3. MonyuunTb Ha3BaHUSA feTasnel, NocTaBsieMbIX 3aBOOM [JMHaMO
(kog 3aBoga “174432”).

ATpnbyThl 3anpoca HassaHne n Koa_nocraBlimMka HaxogsaTcs B
pasHbIX oTHowWweHuAX (JeTanb n MNMepeBo3Ka), cnegoBaTelbHO, NOTPe-
byeTca nx coefMHeHUe nNo atpubyTy Kog_petanu.

use lNMepeBo3Ka

set filter to Kog_nocTtaBwmnka="174432"

select 2

use [eTtanb

join with MepeBo3ka to R4;

for Kog_peTtann = MepeBo3ka->Kog_paetanu field HassaHme
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4. MonyunTb KOAbl BCEX MOCTaBLLMKOB, MNOCTaBAAKOLWMX feTaln C
KoAoM “1425” unun “7252”.

Heobxoanmbie aTpnbyTbl Kog_nocTasBuwimMka n Kognetanu Haxo-
[AATCS B OTHOWeEHUKM [MepeBo3Ka:

use lMepeBo3ka
copy to R3 for Koa_petann="1425".or.Kog_netann=“7252";
field Kog_nocTaBLinka

ECnu cnncoK AeTaneit 4ocTaTouHO ANUHHBIA, TO LenecoobpasHo
XPaHUTb €ro B HEKOTOPOM OTHOLLEHUW, Hanpumep, XL Kognetanu) un
NPUMEHSITb KOMaH[bl:

select 1

use lNepeBo3Ka

select 2

use Z1

join with MepeBo3ka to R4;

for Kog_petann = MNMepeBoska->K ognetanu field Kog_nocraewmka

5. MonyunTb KoAbl BCEX NMOCTaBLLMKOB, NMOCTaBASAOLWMNX feTanm ¢
KofoM “1425” n “7252” ogHOBpPeMEHHO.
MpumeyaTenbHO, YTO KOMaHLbI:

use lMepeBo3ka
copy to R5 for Kognetann="1425".and.Kognetann="7252";
field Kog_nocTaBLinka

He (hopmMupyOT 0TBET Ha 3anpoc (R5 6ygeT NycTbiM OTHOLUEHMWEM).
MOXHO peKOMeHA0BaTb, HanpuMep, Takne KoMaHibl:

select 1

use lNMepeBo3ka

copy to W1 for Kognetanu="1425" field Kog_nocTasLinka
copy to W2 for Kog_netann=*7252" field Kog_nocTtaBLynka

use W1

select 2

use W2

join with W1 to R5 for Kog_noctaBwuka = WI->Kofl_nocraBi«HKa
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Ecnn Kogbl ,quaneVl HaxoaATCA B HEKOTOPOM OTHOLUEHWUW, HaNpwu-

Mep B Z1, onpefenieHHOM B MpeAblaylweM npumvepe, To HeE06X0AMMO
NPUMEHUTL OMNepaLyuio AeNeHus:

use lNepeBo3Ka
copy to W1 field Kog_nocTaBwmka, Kog_getanm

filel = “W1”
file2 = “Z1”
file3 = “Y |~

attr = “Kog_pgetanun”
do divide with filel, file2, file3, attr

6. MonyunTb KoAbl NOCTABLLUMKOB, MOCTaBNAKOLMNX BCe AeTasN.
3anpoc pasgensdeTca Ha ABe 4actu - NOoNy4dYnTb CMUCOK BCeX AeTa-

neii (3T0 pe3ynbTaT NepBoro 3anpoca R1) 1 NoAy4MTb KOAbl NOCTaB-
LWKUKOB (TpebyeTcs AeneHue):

use NMepeBo3Ka
copy to W1 field Kog_nocTtaBuwuka, Kog_netanm

filel = “W1”
file2 = “R1”
file3 = Y2~

attr = “Kog_netanun”
do divide with filel, file2, file3, attr

7. Ana Kax ol noctTaBnsieMoii AeTann BbIGpaTh ee HasBaHue 1 Me-

CTOHaxXoXXaeHne noctaBLIMNKa.

ATpubyTbl 3anpoca HasBaHWe 1 F0poj HaxoAATCSA B OTHOLLIEHUSIX

Letanb v MocTaBwmK. CoeanHNTb NX HEBO3MOXKHO (OTCYTCTBYIOT 06-
Le aTpmByThl), HO MPU UCNOMb30BaHMM 0THOLLIEHUS MepeBo3Ka 3aja-

Ya peLwaeTca:
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select 1

use NMepeBo3Ka

select 2

use fetanb

join with MepeBo3ka to R4 for Koa_getann = MNMepeBo3ka->Kop_
fjetanu;



field Kog_noctaBwmka, Kog_netann, HassaHue
use MocTaBLUNK

select 1

use R4

join with MoctaBwmk to RIO for Kog_noctaBwmnka = MocTaBLwmK
->Koj_nocTaBLUNKa;

field Kog_petann, HassaHwue, Fopog

OnpegeneHHble 0CO6EHHOCTU peanun3aLy XxapakKTepHbIl 4151 3aMpo-
COB, COfepXallMX OTpULLaHME B YCNI0BUN 3arpoca.

MycTb HE06X0AUMO BbLLENNTL haMWUIMN MPOrPamMMMCTOB, He 3Ha-
WX a3bika PopTpaH (cM. npymep 13 n. 2.1). NMonbITKa BOCN0/b30-
BaTbCA orepauuein BbIGOPKM:

Y3

(o176} A
ViBaHOB Cn
ViBaHOB Mackasib
MeTpoB Cun
MeTtpoB Mackanb
CeMuH Cn
AwmnH Mackasib

use Y
copy to Y3 for AN # “dopTpan”
NPUBOAAT K OTHOLIEHMIO Y3, NOKa3aHHOMY BblLLe,
T. €. BOTBET Nonanu Bce NPorpaMMuncTbl. 3agava peLlaeTca nyTem pas-

JEIeHUNs 3aMpoca Ha YacTu - U3 CIMCKa BCeX MPOrpaMMUCTOB BbIUECTb
CMMCOK MPOrpaMMMUCTOB, 3HAIOLLUX A3bIK DOPTPaH.

[nsa peanusauny 3anpocoB K pensumoHHoli B Heo6xoanmo
XOpOLIO NpPeACcTaBATb, KakK TPaHCHOPMUPYHTCA (YHKLMOHAb-
Hbl€ 3aBUCUMOCTU UCXOAHbLIX OTHOLLEHMIA B D3 Ans pe3ynbTupy-
FOLLMX OTHOLLEHWIA.
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3BecTeH 06LWNIA METOA BblBOAA (PYHKLMOHA/bHbIX 3aBUCK-
MOCTEiA B OTHOLLEHMM, NOMYYEHHOM B pe3yibTaTe COeAMHEHNS UMK
BbIOOPKMN. ATPUOYTbl UCXOAHLIX OTHOLLEHWUI MOCNef0BaTeNbHO
HYMepytTCa N PYHKUMOHa/IbHbIE 3aBUCUMOCTW, CrpaBes/iMBbIe
[N19 HUX, NEepPenmncbIBAOTCA C UCNO/b30BaHNEM YMCTOBLIX 0603Ha-
YyeHWn aTpnbyToB. K 3TMM 3aBMCUMOCTAM A06aBNseTcs “4ncno-
BOW” 3KBMBANEHT 3aBMCUMOCTM X 4» X (415 onepauun coegmHe-
HWA) nam 3aBucMMocTb 0 —» B, Korga npon3BoanTCcs BbIGopKa Mo
paBeHCTBY 3HaueHuli aTpubyTa B. B Tore mMbl nosyyaem Bce yH-
KLMOHa/IbHbIE 3aBUCUMOCTU, CNpaBe/MBble B Pe3y/bTUPYIOLLEM
OTHOLLIEHNN.

Mpumep

O603HauMm B R1: nepBUYHbIA KoY X Yepe3 1, HeK/OYeBbIe aT-
pubyThbl - 4yepes 2, B R2: X yepe3 3, NepBMYHbI K/HOY KaK 3,4, HEK/IHO-
yeBble aTpmbyThl - 5. Ana R1*R2 6yayT cnpaBefnvBbl (YHKLUNOHANb-
Hble 3aBMCUMOCTH

1—2;3,4—*53—>1 1—3,

oTKyga cnegyet 3,4 — 2. Takum o6pasom, atpnbyTbl 3,4 ABNAOTCA
nepBuUYHbIM KNHO4YOM B R1*R2.

MHorve CYB/, cofepxxart cpeacTsa NPOBepKU YHUKaIbHOCTH
MepBUYHOTO K/IK0Ya, a He cCobNtoLeHNsA (hYHKLMOHaIbHbIX 3aBUCH-
mocTeli. CYB/, cemeiicTea DBASE He NpoBepstoT faXKe YHUKab-
HOCTb 3Ha4YeHW KNtoYa. TakmMm 06pa3oM, KOHTPO/Ib 3a CObNt0e-
HUEeM (DYHKLMOHa/IbHbIX 3aBUCUMOCTEN B OTHOLLEHWUW NOC/e ero
KOPPEKTUPOBKY - 0683aHHOCTb NPUKNaAHBIX NPOrpamMmMnUCTOB UK
agMuHucTpaTopa bA.

Mpu BKIKOYEHMMN HOBOV CTPOKM B OTHOLLEHWE, COOTBETCTBYHO-
wee 3H®, He06XOANMO MPOBEPATL OTCYTCTBME B OTHOLLEHWUN
CTPOK C TEM XXe 3Ha4YeHVEM MEPBUYHOIO K/kOYUa, KakK B HOBOW CTPO-
Ke. VIHaue MOXeT NPOn30MTY N3MEeHeHUe Cnrcka aTpubyToB Kto-
ya B 3TOM OTHOLUEeHMW, 1 6a3a AaHHbIX B Lie/IOM MOTepsieT CBOM-
ctBa 3H®. [Mpun UCKNKOYEHWM CTPOKM 13 OTHOLLIEHNA B 3H®P noTepu
cBoiicTB 3H® Npom3oinTH He MOXET.
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2.3

CETEBAA N NEPAPXNYECKAA
MOAENN JAHHBIX

WNH(popMaLOHHBIMU KOHCTPYKLUMSMU B CETEBOM MOAENN faH-
HbIX ABNAKOTCA OTHOLLUEHUSA U BeEPHbIe OTHOLLEHNA. [ToHATHE “OT-
HOLLIEHWSA” y>Ke paccMaTpUBaioCcb NPUMEHUTENBHO K PeNifLMOH-
HOM MoJenu [faHHbIX U ByAeT UCMONb30BaTbCA 34ecb 6e3
N3MEHEHWIA, XOTA B HEKOTOPbIX ceTeBbiX CY B/l gonyckatoTcs OT-
HOLLEHWS C MHOTOYpOBHEeBOW (Tpy 1 60nee) CTPYKTYPOMA.

CeteBas b/} npeacTaBNAeTCsA Kak MHOXECTBO OTHOLLEHWIA 1 Be-
ePHbIX OTHOLEHNIA. OTHOLLEHUA pa3fenstoTca Ha OCHOBHbIE U 3a-
BUCUMBIE.

BeepHbiM oTHoweHeM W(R,S) HasbiBaeTCsl napa 0 THOLLEHWIA,
COCTOSILLAs M3 O4HOTO OCHOBHOTO R, 0HOro 3aBMCMMOr0 OTHOLLE-
HUA S 1 cBA3N Me>Xay HUMKU npu ycnosun, 4To Ka>kKaoe 3Ha4dyeHue
3aBMCMMOT0 OTHOLLEHNA CBA3aHO C €MHCTBEHHbLIM 3Ha4YeHMEM OC-
HOBHOI0 OTHOLUEHUS.

Ha3BaHHOe yCoBue ABNAETCA OrpaHNYeHEM, XapaKTepPHbIM 415
CETEBOI MOJE/N aHHbIX B LiefloM. Cnocob peanunsaumm aToro orpa-
HUYeHUsa B NaMAT SBM HeoanHaKoB Y pasninyHbIX ceTeBbiXx CYB/,.

JlonycTumble B CETEBOI MOLENN [aHHbIX Onepauun npeacTas-
NAKT CO60I pasnyHble BapuaHTbl BbIGOPKW.

CeTeBble 6a3bl JaHHbIX B 3aBUCUMOCTW OT OrpaHUYeHunii Ha
BXOX[EHME OTHOLUEHWIA B BEepHblE OTHOLLEHWS pa3fenstoTcs Ha
MHOr0YpPOBHEBbIE CETU U [1BYXYPOBHEBbIE CETU.

OrpaHunYyeHne ABYXYPOBHEBbIX CeTel COCTOUT B TOM, YTO KaXK-
[l0e OTHOLLIEHME MOXXET CyLLeCTBOBaTb B OLHOM 13 NepPeunCneHHbIX
HWXKe poneii:

* BHE KaKMX-IMB0 BeepHbIX OTHOLLEHUIA,

* B KaYeCTBE OCHOBHOI0 OTHOLLIEHWA B NFO60M KONNYECTBE Be-

ePHbIX OTHOLLEHWA,

«B KayeCTBe 3aBMC1MOro OTHOLLIEHWSA B /II060M KONIMYeCTBe Be-

ePHbIX OTHOLLIEHWIA.
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3anpeLlaeTcs CyLLecTBOBaHWE OTHOLLEHNSA B KaYeCTBe OCHOB-
HOro B 04HOM KOHTEKCTe 1 0fJHOBPeMEHHO B KayeCTBe 3aBUCUMO-
ro B APYyrom KOHTEKCTE.
MHOroypoBHeBble ceT1 He MPefyCcMaTpUBatoT HUKaKNX OrpaHu-
YEHWI Ha B3aMMOCBA3b BEEPHbIX OTHOLLEHWI, B HEKOTOPbIX CeTe-
BbIX CYB/] paspeLueHbl faxke UNKINYECKME CTPYKTYPbI CETU.
Cpeau cyLLecTBYIOLLMX B HacTosLLee Bpemd ceTeBbIX CYB/, Hau-
6onee pacnpocTpaHeHbl CUCTEMbI, NOAAEPXKMBAIOLLME 1BYXYPOBHE-
BYIO CeTb. Onepauus CBA3bIBaHMSA OTHOLLEHW B pensuyoHHbIX CY B/,
TaKKe NPUBOAUT K ABYXYPOBHEBbLIM CUCTEMAM OTHOLLEHWIA. [ByXy-
POBHEBble CETU 06M1aJal0T CBOWCTBOM aLMK/INYHOCTU, O KOTOPOM
OyZeT CKa3aHO HIDKE, ¥ MO 3TOM NPUYKHE OYeHb YaCcTO NMPUMEHSOTCS
paspaboTunkamm AVIC 1 NnprknagHLIMU NPOrpaMMUCTamu.
Ons nByxypoBHeBbIX ceTeBbiX CYB /] BBOAATCA eLle ABa Orpa-
HUYEHNSA (C TEOPETUYECKOW TOUKM 3peHNSt Heobs3aTe bHbIe):
* MEePBUYHbIIA KNHOY OCHOBHOMO OTHOLLIEHWS MOXET 6bITb TO/b-
KO 04HOATPUOYTHbIM,

* BEEPHOE OTHOLLEHWE CYLLECTBYET, €C/IN NePBUYHbIN K/THOY OC-
HOBHOI0 OTHOLLEHUA ABNAETCA YacCTblO NEPBUYHONO Koya
3aBMCMMOr0 OTHOLLIEHWS.

OpraHusauns BeepHOro OTHOLLEHUA
B namATn 3BM

B cTpyKTypy OCHOBHOIO 1 3aBUCMMOIO OTHOLLEHWIA BBOAWTCS
[OMONHUTENbHbI aTpMOYT, Ha3bIBAEMbIA aapecoM CcBs3u. 3Haye-
HWS afpEecoB CBA3M COBMeCTHO 06eCreynBatoT B BEEPHOM OTHOLLIE-
HMN COOTBETCTBME KaXLO0ro 3HaYeHMs 3aB1CMMOr0 OTHOLLEHNSA S
C eJMHCTBEHHbIM 3HAYEHNEM OCHOBHOI0 OTHOLLEHMS R.

3HayeHVe OTHOLLEHMSA MPU XpaHeHUU B namatn 3BM yacTo
Ha3bIBAETCA 3anucbio. AApecoM CBA3M Ha3bIBAETCA aTpubyT B CO-
cTaBe 3anuncu, B KOTOPOM XPaHWUTCA HaYa/1bHbIV afpec Uan Homep
cnepytoLleli o6pabatbiBaeMoii 3anumcu.

CBA3b 3HaYeHWIN 3aBUCUMOr0 OTHOLUEHUA C efUHCTBEHHbIM
3HaYeHMeM OCHOBHOIO OTHOLLUEHMS B MPOCTelillem ciydae obec-
neynBaeTca cnegytowm 06pasom. Agpec cBs3v HEKOTOPOW 3anu-
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3HayeHns OCHOBHOIO OTHOLWeHuna pynna

3HayeHusa 3aBUCUMOTOo OoTHowWeHUA CTyaeHT
a

3HayeHnsa OCHOBHOro 3HauyeHusa Cknapg

3Ha4yeHnsa OCHOBHOIo OTHoweHua N3genvie

6

Puc. 2.2. CTpyKTypbl 1 3Ha4YeHUSI BEEPHbIX OTHOLLEHUT
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CV OCHOBHOIO OTHOLLEHMS YKa3blBaeT Ha OfHY U3 3anuceit 3aBu-
CUMOro OTHOLLEHNA (3HaYeHMeM aapeca CBA3M OCHOBHOMO OTHO-
LLEHUA ABNAETCS HaYaNbHbIV afpec 3TOM 3anucy 3aB1UCUMMOro OT-
HOLEHNA), agpec CBA3M YyKa3aHHOW 3anucu 3aBUCUMOTO
OTHOLUEHWA - Ha CNeayHoLLyHo 3amnuch 3aBUCUMOr0 OTHOLLIEHMS, CBS-
3aHHYI0 C TOW >Ke 3anncbio OCHOBHOIO OTHOLUEHWS 1 T.4. IMocne-
[HSASA 3anncb 3aBMCUMMOr0 OTHOLLEHUSA B 3TOW LiENoYKe agpecyeT
Ha3BaHHYO BbILLE 3aM1UCb OCHOBHOI0 OTHOLLEHWS.

MonyuaeTcs KoMbLEeBas CTPYKTypa afpecoB CBA3M, Ha3biBaemas
Beepom, e ponb “pyyKkun” Beepa UrpaeT 3arnmncb OCHOBHOIO OTHO-
LeHuns. Ha rpadmyecknx NoCcTpaumax agpec CBasmn n3obpaxaet-
CA CTPeNIKOW, HanpaBNeHHON OT agpeca CBA3M JaHHOW 3anucy K Toi
3anmcy, Yeii HavanbHbI agpec (HOMeP) CNYXXUT 3HAYeHWEM 3TOro
afipeca cBA3W. Ha puc. 2.2 nokasaHbl CTPYKTYPbI U 3HaUYEHNA Beep-
HbIX OTHOLLIEHWI ABYX NPOCTbIX CETEBLIX ABYXYPOBHEBbIX B/ AT-
pUBYTbI NEPBUYHOrO K/K0Ua BO BCEX CMyYasiX NOMEYEHbI #.

Cxema ceTeBol b/l coaepXuT crefytoLye KOMNOHEHTbI:

S(net) = <A,R,ww,Dora,Rel,Net,V/(s)>,

roe WW - MHOXECTBO BeepHbIX OTHOLLEHWIA,
Net - BXOXAeHWe OTHOLLEHWNIA B BeepHbIe OTHOLLIEHMSI.

OcTasibHble 31IEMEHTbI CXEMbI aHa/IOr MYHbI TEM, KOTOPbIe BBe-
[eHbl BblLLE AN PENALMOHHBIX 633 AaHHbIX.

CyLlecTBYHOT CTaHAapPTHbIE COrnalleHns o cnocobax BKIKOYe-
HUS Y UCKIOYEHNA laHHbIX B BEEPHOM OTHOLLEHMM. Cnocob BKO-
YeHMS MOXET XapaKTepu30BaTbCA KaK aBTOMaTUYeCKUiA 1 HeaB-
TOMATUYECKWIA.

Cnocob aBTOMaTUYECKWUIA YKa3blBaeT, YTO MNPV MOSBEHWM
HOBOI0 3Ha4Y€HMSA OCHOBHOIO OTHOLLEHMS OHO CPasy >Xe CTaBUT-
CA1 B COOTBETCTBME HEKOTOPOMY 3HAYEHMIO 3aBUCMMOrO OTHOLLIE-
HUA 1 06pa3yeT HOBbI 3/1IEMEHT BEEPHOr0 OTHOLWeHMsA. Hecob-
NOJeHNe 3TOro Npasusa XxapakTepHo Ans crnocoba HeaBTOMaTuU-
yecKkoro.

Cnocob UCKIOYEHNS MOXET ObITb 06A3aTeNbHbIN N Heobs3a-
TeNbHbIA. Cnocob 06s3aTeNbHbIN 03HAYAET, YTO MOC/E TOro, Kak
3HaYeH e BK/IIOYEHO B OCHOBHOE OTHOLLEHWE, OHO CTAHOBUTCS €ro
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MOCTOSIHHbLIM Y/1eHOM. Ero MOXXHO 06HOB/IATL, HO HeMb3fA YAaNATh
13 OTHOLEHMS. Cnoco6 Heobsi3aTe/IbHbIA O3HaYaeT, YTo tboe
3HaYeHne OCHOBHOIO OTHOLLEHUS MOXHO YAUTb.

3 aHanorum onpefeneHnin BeepHOro OTHOLLEHWS U PYHKLMO-
Ha/IbHOM 3aBUCUMOCTY CeflyeT YTBEPXKAEHWE: eci CyLLLeCTBYeT
BEepHOEe OTHOLLUEHVE, TO K/IHOY 3aBUCUMOr0 OTHOLLEHUS (PYHKUMO-
Ha/1bHO OnpeaenseT KN4 OCHOBHOIo OTHOLLEHNUSA, U HaO60pOT, ecnu
K/OY OHOI0 OTHOLUEHUS (PYHKLUMOHANLHO OnpefdensieT K4 BTO-
POro OTHOLWeEHNA, TO NEPBOE OTHOLLUEHNE MOXKET OblITb 3aBUCUMbIM,
a BTOpoe - OCHOBHbIM B HEKOTOPOM BEEPHOM OTHOLLEHUN.

[nsa nokasaTenbCTBa fOCTATOYHO 3aMETUTb, YTO B POPMYIN-
POBKe: Ka>Kaoe 3HauYeHne 3aBUCMMOro OTHOLLUEHUNA CBA3aHO C euNH-
CTBEHHbIM 3HA4Y€HNEM OCHOBHOI0 OTHOLUEHMA TOYHbIM NpeacTaBu-
Tenem 3HauyeHNs OTHOLLEHUA ABMSETCA 3HAYEHWe ero NepBnYHoOro
K/loYa, 1 0TClofa CnefyeT NpuvBefeHHas Bbille (hOpMYIMPOBKa O
(hYHKLMOHANbHBIX 3aBUCUMOCTAX MEXAY K/o4YaMu.

YKasaHHbIA (hakT 06bIYHO UCMO/b3YETCA A1 TOr0, YTO6bI MpK
HaNMYUM PYHKLMOHABHOM 3aBUCUMOCTY MEXAY NEPBUYHBLIMU KJ1HO-
YaMu 1BYX OTHOLLEHWIA [OKa3aTb KOPPEKTHOCTb CBA3bIBAHWA 3TUX
OTHOLLEHWIA B BEEPHOE OTHOLLEHME.

B cxeme ceTeBoli BJ] OTHOLLEHWSA 1 BeepHble OTHOLLIEHUS YacTo
TPaKTYHTCS Kak haiiibl 1 CBA3M, YTO MO3BONSET paccMaTpuBaTh
CETEBYIO CTPYKTYPY KakK MHOXECTBO (halifioB

F = {FI(XI),F2(X2),...,Fi(Xi),...,Fn(Xn)},
rae Xi - atpnbyTbl ktova B havine Fi.

JononHuTensHO BBOAUTCA rpad) ceTeBoi CTPYKTYpbl B ¢ Bep-
wuHammn {XI1,X2,...,Xi,...,.Xn}. Ayra <Xi,Xj> B rpae B cywiecTtsy-
eT, ecnm Xi ABnseTca vactbro Xj 1 Fj[Xi] sBnseTca noAMHOXKECTBOM
Fi. MNocnefHee ycnosue NMeET TOT Xe CMbIC/T, YTO U CUHTaKCUYec-
KOe BK/IHOYEHME OTHOLLUEHWI B PENALMOHHON MOLENN AaHHbIX.
3paeck npegnonaraeTcs, YTO KAKOY OCHOBHOIO (haifia CoaepXunTCs
B 3aBMCMMOM (paiine. Mpad B aHanornyeH rpady coefuHeHuin ans
pensumnoHHon B/,

BBeem onpeaeneHme CETEBO aLyKINYECKoi 6a3bl AaHHbIX DBA.
Basa gaHHbIx DBA HasbiBaeTCS aUMKNMYECKOW, ecnv MedK ay /Tto6bIMU
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[BYMS BepLUMHamK Ha rpadie B cywiecTByeT He 6onee OgHOM0 nyTwu.
[lByXypOBHEBbIE CETW BCErAa aLMKINYECKVE.

[na mHOXecTBa (haiinoB F aymknmnyeckol 6asbl gaHHbIX DBA
BMOJIHE NPMMEHMMA OnepaLus

m(DBA) = FI & F2 & ... & Fi & ...& Fn,

Ha3blBaeMasi MakcMasbHbIM nepeceyeHneM. Ee aHanorom Moxet
CNY>XWTb NOCNeL0BaTeNIbHOCTb COEAUHEHWIA B pensyMoHHol B/,

PaccMOTprM anroputM hopMUpPOBaHUs CTPYKTYpPbI ABYXYPOB-
HeBOVi ceTeBoi BJ] Ha OCHOBE 13BECTHOIO MHOXECTBA aTpPMOYTOB
1 (PYHKUMOHA/bHbBIX 3aBUCUMOCTEIA.

cxoaHOe MHOXECTBO (hYHKLMOHa/IbHbIX 3aBUCUMOCTEN 1 aT-
pMoBYTbl NEPBMYHOIO K/KOYa NOMy4vatoTCs Tak e, Kak npu ¢op-
MUPOBaHNM MHOXECTBA OTHOLEHUI B 3H®. Anroputm uanocT-
pypyeTcs TemM Xe NPpMMepoM, UYTo U B M. 2.2.2.

ANTOpUTM NOJyYEeHUs ABYXYPOBHEBOW
CTPYKTYpbI CETU

1. Ons Kaxpaoh GyHKUMOHANbHOM 3aBUCMMOCTY Buga A -» B
cosgaetca ¢ann Fi(A,B). Kaxablii 610K B3aMMHO-04HO3HAYHbIX
COOTBETCTBUI TaKXXe MopoXxgaeT aiia ¢ KAKYOM, paBHbIM cTap-
wemMy no o6beMy MOHATUA aTpUbYTY.

B Hawem npumepe 6yayT co3gaHbl cnegytoLine aiinb (KIUn no-
MeUeHbl 3HAKOM #):

F1(HHH #, OupekTop, Aapec),
P2(Otpen #, HAW, KcoTp),

F3(TeMa #, OaTtaHay, JatakoH, [Mpuop),
FA4(OHO #, OTpen),

F5(TeMa #, Pa6oTa #, ®UNO #, Mpog),
F6(TeMa #, 3akas #, O6uH).

2. Y Bcex nap ¢aioB, NONYYEHHbIX Ha Ware 1, nposepsieTcs
ycnoBue gnsa kntouenn (Ki asnsetca yactoto Kj). Ecnm oHo cobnto-
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[aeTcs, TO U3 COOTBETCTBYIOLLMX (halifoB CO3LAeTCs BEepHOe OT-
HowweHve Wij(Fi,Fj).

B HallieM npuMepe Nosy4mm
W35(F3,F5), W45(F4,F5), W36(F3,F6).

3. Ecnv Ha ware 2 6yayT Nony4yeHbl Ba BeepHbIX OTHOLLEHNS
Wij n Wjk, To Bce atpmbyThbl (haiina Fi nepegatotcs B aiin Fj, u
Fi BmecTe ¢ Wij yHUUTOXKAKOTCA.

B HawweM npumepe TakKnx BeepHbIX OTHOLLEHUIA HET.

4. ATpnbyTbl, He BOLLELLIVE B COCTaB BEEPHbIX OTHOLLEHUI Ha
ware 2, nobasnsatoTcs B Te haiinbl Fn (M cogepxkalye Fn BeepHble
OTHOLLIEHWS), T e OHW Oy Ay T HEK/HOUEBLIMU. 1PN HAIMUNN HECKOSTb-
KVX NOAXOAALLMX (haliNoB NpesnoyTeHne 0TAAETCA OCHOBHbIM (haii-
nam. Ecnun Tpebyemble Fn OTCYTCTBYHOT, TO CO34aeTCS HOBbIN (haiin
13 aTpMOYTOB NEPBMYHONO K/HOYa, 1 NMOBTOPAOTCSA Waru 2, 3,4.

B Hawem npumepe F4 pacwimpseTtcs atpubytamu HUW, Oupek-
Top, Agpec, KcoTtp.

Ha puc.2.3 nokasaHa CTPyKTypa COOTBETCTBYIOLLEN ABYXYPOB-
HeBoli B/l.

Puc. 2.3. CeteBas B/[] co cBefieHUAMUN O Hay4HO-UCCNef0BaTe/IbCKNX
paboTax
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CTpYKTYpbl OCHOBHbIX OTHOLLEHWI MOKa3aHbl B BEPXHE Yac-
TV PUCYHKA, & CTPYKTYPbl 328BUCUMbIX OTHOLLEHWIA - BHU3Y.

Mepea pacCMOTPEHNEM OnepaLmii B CETEBOI 6a3e AaHHbIX Ce-
[yeT OTMeTUTb, YTO CYLLECTBYHOT 2 pa3/IMyHbIX Nnoaxona K obpa-
60TKe faHHbIX cpeacTBamun CYB/,.

1. MprmMeHeHre 6a30BOro A3blKa NporpaMMupoBaHus. Mpu
3TOM NoAxoAe AN MaHUNynnMposaHUa faHHbIMU B CYB /] paspa-
6aTblBaeTCA YHUBEPCa/bHbIV A3bIK NPOrpaMMMpoBaHns, obecne-
ymBatoLLMii 06paLLeHns K 6a3e faHHbIX, paboTy C NepeMeHHbLIMU U
OCTa/IbHble BO3MOXHOCTU. MNpumepom CYB/] ¢ 6a30BbIM A3bIKOM
asnseTca dBASE.

2. MpMeHeHVe BK/THOYAIOLLETO A3blKa NPOrpamMmmupoBaHus.
Bknrovatowmii A3blK - 3T0 00bIYHBIA A3bIK NPOrpaMmmmMpoBaHmns
(Hanpumep, Mackanb), B KOTOPOM 06paLLieHns K 6a3e JaHHbIX pe-
ann3yroTCcsa C NOMOLLbLIO nognporpamm. Cpeau napameTpos, ne-
pefaBaeMbIX NOANPOrpamMme, yKasblBaloTCA Ha3BaHWe onepamu,
MMeHa 06pabaTbiBaeMbIX OTHOLLEHWI 1 Ap. Brovatowmii 3bik
NCMONb3YeTCA MPaKTUYECKM BO BCEX M3BECTHBIX CeTeBbiX CYB/.
370 06BLACHAETCS NPUHLMNOM AOCTYNA K JaHHbIM B CETEBON 6ase
[aHHbIX, KOTOPbIA MOXET BblTb HA3BaH HaBUraLVIOHHbIM.

LleHTpanbHbIM 419 HaBUTaLMOHHOI0O NpUHLMNa AoCTyna fB-
NSieTCA NOHATME “TeKyLas 3anucb” B OTHOLIEHUAX 6a3bl faHHbIX.
TeKyLLel 3aN1Cb0 B OTHOLLEHWSAX MOC/IE BbINOMHEHNS HEKOTOPO
ornepauuu aBNAeTCcsA 3HaYeHMe OTHOLLEHNWS, Ha KOTOPOM onepatms
3aBepLumnack. CrefytoLas onepaums HauMHaEeTCs C ITOM TeKyLLe
3anncu, a B pesysnibTaTe BbINONHEHNA onepauyy NoioXKeHne Teky-
LLel 3anncK n3MeHsieTcs (3aBepLUeHe onepauuy MOXeT U3MEHUTb
MOJIOXEHWe TEKYLLER 3anncu 1 B APYrnMx OTHOLLEHUSX).

PaccmoTpum onepauuy BbIOOPKM 415 ABYXYPOBHEBOIA CETEBOM
6a3bl fJaHHbIX. UTO6bI He M0/1b30BaTbCA CUHTAKCUCOM BKIHOYAK0-
LLLero A3bIKa, YCN0BUMCA 3amnncbiBaTh NMLLbL Ha3BaHWe onepaLmmn 1
ycnosue Bbl60pKK. MpuMepbl BbIGOPKM OTHOCATCHA K CETEBOIA
CTPYKTYpe, M306paKeHHON Ha puc.2.4. B 3Toin 6ase faHHbIX Ha
OCHOBHOM OTHOLLEHUN COTPYLAHUK 1 3aB1UCMMOM 3apnarta ycra-
HOB/IeHbI [iBa BeepHbIX OTHOLWeHNA OCH - OCHOBHaA 3apniaTa u
[on - fononHuTeNbHas 3apnnara.
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Puc. 2.4. NMpumep ceTeBo 6a3bl JaHHbIX AN onepayuin BbIGOPKN

1. Onepauynsa OBTNM - nony4nTb 3anncb B OCHOBHOM OTHO-
LLIeHNN.

OBTNM (CoTpygHuK * “/BaHoB™)

Mocne BbINOMHEHWA YKa3aHHOW BbIGOPKM B OTHOLWEHUM Co-
TPYAHVK B Ka4yecTBe TeKyLLein byaeT yCTaHOBMNEHA 3anmMChb CO 3Ha-
YeHMeM NepBMYHOIO K/toYa “BaHOB”. 3aTeM aTpubyThl 3TON Te-
KyLlei 3anmncm o6pabaTbiBalOTCA CPeAcTBaMy BK/OYAIOLLErO
A3blKa (CTAHOBATCA 3HAUYEHNAMM NePeMeHHbIX, NeyaTalTca U T.0.).

2. Onepauunsa OBTNF - nonyyuTs 3anmch B 3aBUCUMOM OTHO-
LLIEHWN.

OBTNF(CoTpyaHHK * “UBaHoB”, 3apnn*OcH)

Mpwn BbIGOPKE B 3aBUCMMOM OTHOLLEHWUMN TeKyLleld 3anncbio
CTaHOBWTCA CriefytoLLas 3anmchb 3aBUCUMON0 OTHOLLIEHUS OTHOCK-
TeNbHO TOI, KOTOpas paHbLLe Gblna TeKYLLEN B 3aBUCYMOM OTHO-
LEHUN. YCoBMe BbIGOPKM COAEPXMUT YKasaHUEe Ha TeKYLLYH 3a-
MUCb B OCHOBHOM OTHOLLEHMM, a TaKXKe Ha UMS 3aBUCMMOTO
OTHOLLEHMS N MMS BEEPHOTO OTHOLLIEHMS.

B pe3ynbTaTe BbINO/IHEHUA ABYX ONEpaTopoB
OBTNM (CoTpyaHuK * “/BaH0B”™)
OBTNF(CoTpyaHHK * “/BaHoB”, 3apnn*OcH)
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npy YCNoBWMW, YTO 06paLlieHMs] K OTHOLIEHWIO 3apn/l paHee He NMpows-
BOAWNCL, 6YAYT NOMyYeHbl CBeAeHNS 0 NepBoit (C MOMeHTa MOCTyN/ie-
HUS| Ha pa6oTy) OCHOBHOI 3apnnaTte ViBaHoBa.

CpeacTBaMy BKNHOYAOLLET O i3bIKa MOXKET ObITb OpraH130oBaH
LIMKNIMYECKNIA NPOLLECC, 1 TOr4a BO3MOXHbI 60/1ee C/OXKHbIE Bapy-

aHTbl AOCTYyMa.

PaccmoTpuM, Hanpumep, Noc/eAoBaTeIbHOCTL onepawuii

OBTNM (CoTpygHuK * “/BaH0B”)

MI: OBTbIP(CoTpyaHuk * “UeaHoB”, 3apnn*OcH)
print 3apnn

goto M1

OnepaTop print neyataeT Bce aTpMbYThbl TEKYLLIEN 3anNUCK OTHOLLe-
Hus 3apnn. Ha nepBbIii B3rsg MCnonb3oBaHne 6e3yc/ioBHONO Nepexo-
fa co3faeT 3aunKanBaHue rnpu BbinosHeHn. Of4HaKo onepaTopbl Bbl-
60pkun B ceTeBbix CYB /] N0 0KOHYaHUN BbIBOPKYW BbipabaTbiBalOT KOJ
BO3BPAaTa, 1 BbIX0O[ 3& MNOC/IefHI00 3aMncb B OTHOLLUEHMW 3apr/i conpo-
BOX[aeTcs creynanbHbIM 3HaYEeHUEM 3TOro Koga B KomaHie OBTNF,
03HayalwLl MM HeygauyHoe 3aBepLueHne BbIGOPKN. 3HaveHMe Koja BO3-
BpaTa BCerja npoBepseTcs CPefCTBaAMU BK/HOYAKOLErO A3bIKa, U 3TUM
obecneymBaeTcs BbIXOA4 M3 UMKNA. pakKTUYeCcKU NpuBejeHHas Bbille
nocnefoBaTesibHOCTb OMepauuii HanevaTaeT BCe CBefeHUs 0 nonyde-
HUKM IBaHOBbIM OCHOBHOI 3apaboTHON nnaTtbl.

B ceteBbix CYB/], KONM4YecTBO onepawuii BbIGOPKN AOCTaTOY-
HO BeIMKO. Mbl paccMOTpenin MUHMMAIbHO HeobX0AMMOe MHO-
XEeCTBO BapuaHTOB BbI6OpKW. OcTasibHble BapvaHTbl BbIGOPKU
co3fatoT 6onee yaobHble 418 NPUKNALHOIO NporpaMMucTa Bos3-
MOXHOCTU peann3aLmm 3anpocos.

PaccmoTpum peanunsaumio B ceTeBbliX CY B/, hyHKUWMIA, aHasno-
TMYHLIX Onepaumam NPoeKUnn N COeaVHEHNS ANA PENALMOHHbBIX
cuctem. OKasblBaeTcs, YTO aHaNor onepauuy NPoeKLuiA ans ceTe-
Bo CYB/] He HYXeH, TaK KakK COOTBETCTBYHLLME (DYHKLMN Bbl-
MOJSIHAET ONucaHne NOLCXeMbl CETeBOM 6asbl AaHHbIX. CXeMoii ce-
Tesoii b/l Ha3bIBaeTCA OnucaHve BCeX OTHOLLUEHWI C yKa3aHVeM
aTpMOYTHOro coCTaBa WM K/YEn KaX4oro OTHOLLUEHUS, a TakxKe
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BeepHbIX OTHOLIEHUIA. B npuvknagHoi nporpamme umeeTcs BO3-
MOXHOCTb 00bABUTb YaCTb OTHOLLEHWI CETEBOIN 6asbl JaHHbIX, B
Ka>KOM OTHOLLUEHWUM - HEKOTOPOEe NOAMHOXECTBO aTpubyTOoB (C
06913aTe/IbHbIM OCTaB/IEHNEM aTpPUBYTOB-K/KOUe) U NNLLb HEKO-
TOpble BeepHble OTHOLLeHMs. COOTBETCTBYIOLLEE OnuncaHue AaH-
HbIX Ha3blBAeTCA noacxeMoid.. OTHOLLIEHNS, BeepHbIE OTHOLLEHNSA 1
aTpubyThbl, He YKa3aHHble B MOACXeME, CTAHOBATCA HEeLOCTYMHbI-
MU MPUKNaAHOM nporpamMmMe. B oT/iMume OT onepauum Npoekuum
6a3a AaHHbIX, COOTBETCTBYIOLLAA MOACXeMe, He co3faeTca (pu3n-
YecKu, a NPOMCXOANT OrpaHUYeHne JOCTYNa K UCXO4HON BJl, Ko-
TOpas onpeseneHa B CXeme.

AHanor onepauun coeguHeHuns B ceteBoin CYB/[, Takxke He
HY)XEH, HO NO ApYroi npuuunHe. [eno B TOM, YTO pe3ynbTaThbl 40-
NYCTUMbIX COEAUHEHUIA (haKTUYeCKM 3aUKCMPOBaHbl B CETEBOM
CYB/1 c nomoLLbto LienoYyek aapecoB CBA3N. [locTyn K pe3ynbTa-
Tam BO3MOXHOIO COeNHEHNSA HAYMHAETCA OT HEKOTOPOro OCHOB-
HOrO OTHOLLEHUS K Beepy 3HaYeHMiA B COOTBETCTBYIOLLEM 3aBUCK-
MOM OTHOLLEHWMW, JOCTUraeMble Mpu 3TOM 3HAYEHUS K/OYell B
3aBMCVYMOM OTHOLLIEHWM 3aNOMUHAKOTCS Y UCMONL3YHOTCA A4/15 NO-
MCKa B KAKOM-TO ipyroM OCHOBHOM OTHOLLUEHMWK, OT 3TOr0 OCHOB-
HOro OTHOLLIEHWS BO3MOXEH Mepexos K HOBOMY 3aBMCUMOMY U T.[.

Nepapxuueckas Mogesb AaHHbIX

Wepapxmueckas Mogenb AaHHbIX UMEET MHOFO 06X YepT C
CETEBOI MO/ENbH JaHHbIX, XPOHO/IOrMYECKM OHA NOSBUMNACH AaXKe
paHbLLle, Yem ceTeBas. JonycTUMbIMU UHDOPMALMOHHBIMUA KOHCT -
PYKLMSMI B EPAPXMYECKOI MOAENM laHHbIX SBNAKTCS 0 THOLLIEHE,
BEEPHOe OTHOLLEHME N nepapxuyeckas basa gaHHbix. B oTanume ot
paHee pacCMOTPEHHbIX MOAENE AaHHbIX, FAe NpeAnonaranoch, YTo
MH(OPMaLMOHHLIM 0TOBPaXXEHMEM OfHOI NMpPeAMETHOI 06/1acTU
SIBNSETCA OAHa 6asa [JaHHbIX, B MEpapXMYeckol MOAeNu AaHHbIX
[0NYCKaeTcs 0TOOpaXkeHMe O4HON NPeAMETHON 061aCTN B HECKO/Tb-
KO MepapXnyecknx 6a3 AaHHbIX.

MOHATNA OTHOLLIEHWS 1 BEEPHOrO OTHOLLIEHNS B MepapXmyec-
KO MO/IeNN AaHHbIX He N3MEHSHOTCS.
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Mepapxmyeckoii 6a30ii AaHHbIX Ha3bIBae TCSMHOXKEC TBO O THOLLIEHWIA
1 BeepHbIX O THOLLIEHUIA, 11 KOTOPbIX COG/I0AA0 T CA ABa OrpaHUYeHIs.

1 CyLecTByeTeiMHCTBEHHOE OTHOLLIEHME, Ha3bIBaeMOe KOPHEBLIM,
KOTOPOE He ABNAETCA 3aBUCUMbIM HU B OJHOM BEepHOM OTHOLLIEHUN.

2. Bce ocTa/ibHble OTHOLLEHMS (32 UCK/THOYEHWEM KOPHEBOIO) SiB-
NAK0TCA 3aBUCMMbIMY OTHOLLIEHUSAMW TO/LKO B OIHOM BEEPHOM OTHO-
LLEHWN.

CxeMa vepapxunyeckoii b/l no coctaBy KOMNOHEHTOB NAEHTNY-
Ha ceTeBOV 6ase AaHHbIX. Ha3BaHHbIe Bbille OrpaHUyeHns noa-
JepxusaroTcs nepapxnyeckumu CYB/.

Ha puc. 2.5 n3obpakeHa CTpyKTypa nepapxmyeckoii 6asbl gaH-
HbIX 0 CTY[EeHTaX W npenoaasaTenax By3a, yA0BMETBOPAOLLAA BCEM
OrpaHUyeHnaM, yKa3aHHbIM B OMNpeaenieHun.

6

Puc. 2.5. Nepapxnyeckas 6a3a gaHHbIX 4715 By3a:
a — UCX0fHas CTPYKTYpa;
6 — ¢ fo6aBNEHHbIMU CBEAEHUSMW O Fpynnax AnnJIoOMHUKOB
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B rpagmyecknx nnacTpaumnsax CTPYKTYpbl NPUBOASATCSA K/HOYM CO-
OTBETCTBYIOLLMX OTHOLLIEHWIA.

Ecnn noHafobuTcs B paMKax faHHOM MepapXmyeckoit CTPyKTypbl
yKasaTb 718 FPynn, BbINO/HAKLWMX AUNIOMHOE NMPOEKTUPOBaHWUE,
CBSI3b C COOTBETCTBYIOLLEN BbIMyCcKawolLlen Kadegpoid, TO yCTaHOBUTb
BeepHoe oTHoweHme P(Kadegpa,l pynna) HEBO3MOXXHO, Tak Kak ["pyn-
na He MOXET ObITb 3aBVCUMbIM OTHOLLEHUEM ABaXAbl (OHA YyXe ABNS-
eTcsa 3aBUCUMOI A5l 0THOWeHUs PakynbTeT). 3auKcnpoBaTh CBS3b
CTYAEHYECKMX TPy ¢ BbiNycKatoLlein Kadenpoli MOXXHO NyTeM Bblje-
NEeHNs1 COOTBETCTBYIOLLMX FPYNn B OTAe/IbHOE OTHOLLUEHWE C K/HOUOM
B-rpynna, 4To NpMBOANT K MOSIB/EHUI0 M36bITOUHOW MHDOPMAL UK.

OrpaHnyeHne, KOTOpPOe NOALepXM1BaeTCA B MepapXmyeckoi
MOJEeNV [aHHbIX, COCTOUT B HEBO3MOXHOCTU HapyLLeHus Tpebo-
BaHWi, (UIrypupyoLLMX B ONpeaeneHnn nepapxmyeckon 6asbl gaH-
HbIX. 9TO OrpaHNYeHne 06ecneynBaeTca cneuvanbHON yKNagKon
3HaYeHW A OTHOLIEHWI B NaMATn IBM. Huxe Mbl paccmMoTpum
OAHY V3 NPOCTEALLIMX peannsalnin yKnagkv nepapxumyeckon b/,

Ha puc. 2.6 npMBoAMTCA CBA3b 3HAYEHMI OTHOLLIEHWIA U3 nepap-
XNYecKol 6a3bl JaHHbIX, CTPYKTYpa KOTOPOI NoKasaHa Ha puc. 2.5,a.
Kaxxgoe 3HaueHne npeacTaBnseTcs COOTBETCTBYHOLLEN BENNUYMHOA
NePBUYHOI0 K/HoYa.

[anee ata MH(OpPMaALMA OpraHU3yeTcs B IMHEHYO Nocneso-
BaTE/IbHOCTb 3HAYEHWIA, KaK 3TO NOKa3aHO Ha puc. 2.6,6.

Heo6x04MMO OTMETUTb, YTO CYLLECTBYIOT pas/inyHble BO3-
MOXHOCTM MPOXOXAEHUSA NepapXMYeckn opraHu30BaHHbIX 3Ha-
YEHW B IMHENHOI nocnegoBaTenibHOCTU. MprHUMN, NpUMeHse-
MbIli NS nepapxnyecknx 6a3 faHHbIX, Ha3blBaeTCH KOHLEBbIM
MPOXOXAEHNEM.

I'IpaBVlna KOHLEBOIO NpPoXoXxaeHunsA

1. HaunHas ¢ nepBoro 3HayeHUs KOPHEBOro OTHOLLEHUSA, ne-
PEYNCNAOTCS NepPBble 3HAYEHNA COOTBETCTBYHOLLMX OTHOLLEHWI Ha
Ka)X[JOM YPOBHe BN/IOTb A0 NOCNEAHErO.

2.[MepeyncnaroTca BCe 3HaUeHNs B TOM BEEPHOM OTHOLLEHWUH,
Ha KOTOpPOM OCTaHoBW/CA War 1

3. MepeuncnatoTcs 3Ha4YeHNs BCEX BEEPOB 3TOr0 BEepHOro oT-
HOLLIEHMS.
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CT=91001 ...CT=91021...CT=87156 MP=1101.. NMP=1109 . NP=1711

3anucb 1
@ =0 [P=101 CT=91001 CT=91002 03:=8 Og IP=102 CT=91022

P=506 CT=87156 KA®=11 TMP=1101 MNP=1102 MP=1109

KA®=12 QO=g0+ KA®=17 np=1711

3anuckb 2

®AK=02 MP=110 or=8f 88 CT=91021 TrP=111
6

Puc. 2.6. JInHeiiHoe NpeAcTaB/ieHNe 3HAUYEH W
B MepapXxnyecKoi 6ase JaHHbIX:
a — Mepapxmyeckasi B3avIMOCBSI3b 3HAUYeHUI;
6 — NuHeiHoe NpeAcTaBNeHNE AaHHbIX

4. OT JOCTUIHYTOrO YPOBHS MPOUCXOANT MOABEM Ha MPeft
AYULWIA YPOBEHD, 11 EC/IN BO3MOXHO NPUMEHMTL LLAr 1, TO npoLecc
MOBTOPSIETCA.

3anucbio nepapxmyeckoii 6asbl aHHbIX Ha3bIBAETCS MHOXECTBO
3HaYeHWiA, CoflepXKalLLLMX OAHO 3HAUEHNE KOPHEBOTO OTHOLLEHMS 1
BCE Beepbl, AOCTYMHble OT HEr0 B COOTBETCTBUM CO CTPYKTYPOI
vepapxmnyeckoii 6asbl faHHbIX. B Hallem npumMepe OAHY 3anuch
06pasytoT AaHHbIE, OTHOCALLMECS K OAHOMY (haKyNbTeTy.

[Lns BeepHbIX OTHOLLIEHWIA B COCTaBe MepapXunyeckoli 6asbl faH-
HbIX CNPaBeIMBa Y)ke M3BECTHAs 3aKOHOMEPHOCTb: EC/N CyLLIEC T BY-
eT BeepHOe OTHOLLIEHME, TO K/tOY 3aBUCUMOr0 O THOLLIEHUS (OYHKLMO-
Ha/lbHO onpeaensieT KoY OCHOBHOrO0 OTHOLLEHUS, U HA060OPOT, ecnn



KoY 04HOro OTHOLUEHUA dJyHKLLI/IOHa.I'IbHO onpepenseT KIKOY BTO-
pOro OTHOLLUEHUA, TO NepBoe OTHOLUEHNE MOXKET ObITb 3aBNCUMbIM,
a BTOpPOoE - OCHOBHbIM B HEKOTOPOM BEEPHOM OTHOLLUEHUN.

Kpome Toro, orpaHuyeHve Ha CyLLeCcTBOBaHNe eMHCTBEHHO-
r0 KOPHEBOr0 OTHOLLEHWS B MepapXMYecKoii 6a3e faHHbIX TpaHc-
(hopMuMpyeTCA B TpeOOBaHMe: NepBUYHbIA KUY KaXKL0ro HEKOpHe-
BOr0 OTHOLLUEHMSI AOM>KEH PyHKLUMOHANLHO ONpeaensTh MePBUYUHbIiA
K04 KOPHEBOI0 OTHOLUEHUA.

PaccmMOTpUM anropuTM (JopMm1poBaHUsA nepapxmyeckoin b Ha
OCHOBE W3BECTHOIO MHOXECTBA aTPUOYTOB N PYHKLMOHANbHbIX 3a-
BMCMMOCTEN. VIcXofHOe MHOXECTBO (DYHKLMOHa/IbHbIX 3aBUCMMOC-
Tei 1 aTpnbyTbl NEPBMYHONO K/IKOYA NMOMYHaKOTCS Tak e, Kak npu
(hopMrpOBaHMN MHOXECTBA OTHOLLEHU B 3HD. Anroputm nntoc-
TPUPYeTCA TEM Xe NPUMepoM, YTo U B N. 2.2.2.

ANropuTM NOMYyYeHUs CTPYKTYpblI
nepapxumyeckomn b/

1. Ana kaxaon yHKUMOHaIbHONM 3aBMCMOCTM Buga A —B
cosfaetca oTHoLeHwe Si(A,B). Kaxzapblin 6510K B3aMMHO-0HO3Hau-
HbIX COOTBETCTBUIA TaKXKe NOPOXKAAET OTHOLLUEHUE C K/KOUYOM, paB-
HbIM CTapLlemMy Nno 06bLemMy MOHATUA aTpUbyTy.

B Hawem npumepe 6yayT cOo3AaHbl CrefytoLie OTHOLLIEHUSA
(KnrouM nomMeyeHbl 3HaKoM # ):

S1(HHM #, AnpekTop, AApec),
B2(Otpen #, HAWN, KcoTp),

S3(TeMa #, faTtaHauy, OaTakoH, Mpuop),
S4(<t>HO #, OTgen),

S5(TeMa #, Pa6oTa #, PO #, Mpopg),
B6(Tema #, 3akas #, O6qmH).

2. Pa3genntb OTHOLLEHWSA Ha rpynnbl MO NPU3HaKY: ABa OTHO-
LLIEHWS HAXOAATCA B O6LLEN rpynne, eCim ux Koum yHKLMOHab-
HO onpeaenstoT X0Ta Obl 0ANH 06LLMIA aTPUBYT.
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[ns oTHoweH Sl - S6 nonyyaem Age rpynnbi:

* Sl, S2, S4, S5 (Bce KNHOUN (hYHKLMOHANLHO ONpesenstoT aT-

pnbyT HNN);

* S3, S6, S5 (Bce KOUN (hYHKLUMOHANLHO ONpPefenstoT aTpu-

oyT TEMA).

Lanee warwn 3,4,5 BbINOMHATCA pa3feNbHO AN KaXX A0 rpyn-
Mnbl. KoinyecTso rpynn onpegenseT KoNM4YecTBo repapxmnyeckux 64,

3. Y Bcex nap OTHOLLUEHWIA rpynnbl MPOBEPSeTCs YC0BUe 415
kntoueir Kj —Ki. Ecnu oHo cobntogaeTtcs, TO U3 COOTBETCTBYHO-
LLMX OTHOLLIEHWNI co3aaeTcsl BeepHoe oTHoLeHue Wij(Si,Sj).

4. HainTun B rpynne uenu BeepHbIX OTHOLLEHWI U CLENUTb UX B
AepeBo. INeMeHT Lenn obpasyetcs no ycnosuo Wij - Wjk.

B Hawem npumepe nonyynm:

rpynna 1 uenb W12(S1,S2), W24(S2,S4), W45(54,S5) obpasyeT
[epeBo;

rpynna 2: uenei Het, Ho W35(S3,S5) n W36(S3,S6) obpasytoT
Lepe.o.

5. ATpnbyTbl, OCTaBLUMECA BHe Liernei Ha ware 4, 106aBUTb B
CTPYKTYPY T€X OTHOLLUEHWIA, re OHU 6YAyT HEK/OYEBbIMU, NTM60 B
CTPYKTYpPY OTHOLLEHWIA, COOTBETCTBYHOLLMX BUCAYUM BepLUMHAM
fepe.a.

6. Ecnm rpynnbl, nonyyeHHble Ha ware 2, cogepxar obume
OTHOLUEHUS, TO PeLUnTb BOMPOC O Lesiecoobpas3HOCTM yCcTaHOoB/e-
HWS NOFMYECKNX CBA3E MeXay nepapxuyeckumm b,

7. CoKpaTUTb CNUCOK aTPMOYTOB B CErMeHTax 3a CYeT yaneHus
aTpMOYyTOB 3aBMCUMMOTrO OTHOLLIEHWS, 06LMX B Nape “OCHOBHONA -
3aBUCUMbIA”.

NToroBas nepapxmnyeckas CTpyKTypa COLEPXKMNT fiBe Nepapxu-
yeckue 6a3bl JaHHbIX. B HEKOTOpbIX nepapxudeckux CYB/[, He fo-
nycKaeTcs flormyeckas cBa3b 6a3 faHHbIX, OnpejesieHHas B n.6
anropuTMa, Tak Kak (popmMasibHO 3TO ABNSETCA HapyLUeHUeM or-
paHU4YeHna 2 nepapxmyeckom MOLeNN AaHHbIX.

MaHunynupoBaHue vepapxuyeckoi 6a3oi faHHbIX NPOUCXO-
AWT C UCNOJIb30BAHMEM BK/OYAlOLWEro sA3blka. Mognporpamma
obpallleHna K 6a3e AaHHbIX COAEPXUT paf napameTpoB, M3 KOTO-
PbIX Mbl 6yAeM MCNOb30BaTb TOLKO KO TpebyeMoii onepauuu
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M OLHO WM HECKO/IbKO YC/I0BUIA Bbli6opa. Mo npuymHam, KOTo-
pble y>Ke 6blIM Ha3BaHbl NPU U3YYEHUN CETEBON MOLENN AaHHbIX,
[N9 nepapxmyeckor Mo4enu faHHbIX He0bX04MMbl TO/IbKO ornepa-
Lun BbIGOPKMN.

MUHMMaIbHOE MHOXECTBO BapuUaHTOB BbIGOPKM COOTBETCTBYET
Tpem onepauuam.

1. GU - nonyuntb YHUKaNbHYIO 3annch No N3BEeCTHLIM 3Haye-
HMAM MEePBUYHOIO KN0Ya Ha KaXKA0M YPOBHE filepeBa nepapxumyec-
KO 6a3bl laHHbIX.

2. GN - monyunTtb cfefytoLlyto 3anmMcb Ha TOM YpPOBHe aepe-
Ba, rfe HaxoAuTCs TeKyllas 3annch Nocse BbIMO/IHEHWUA OMepaTo-
pa GU.

3. GNP - nonyuuntb cnefyroLyto 3anncb Ha pacnonoXeHHOM
HernocpeACTBEHHO HUXKE YPOBHA fepeBa OTHOCUTE/IbHO NO3nULUMK,
re HaXo4UTCA TeKyLLas 3annch nocse BbiNofHeHus onepatopa GU
nnn GN.

Hanpumep, 4nsa 3anpoca - nNoAy4YuTb MHpOPMaLUIO 0 npenoja-
BaTesie ¢ KogoMm 1103 Kadegpbl 11 thakynbTeTa 01 - noTpebyeTcsa one-
paTtop

GU dakynbTteT (Pakynbter=“01")
Kacpegpa (Kagegpa=“11")
MpenogaBatenb (MpenogaBatenb=“1103")

print MpenogaBaTenb

B 3ToM nprmepe Ha3BaHUSA OTHOLUEHMWI COBNajalT C Ha3BaHUAMMU
COOTBETCTBYHOLLUX NEPBUYHBIX K/OYEN.

3anpoc - nosiyymTb CAUCOK BCeX CTYAEHTOB rpynnbl 102 - peanu-
3yeTcs cnefyloLlein nocneoBaTelbHOCTLIO 0MepaToOpoB

GU dakynbTeT (Pakynbtet=“01")
Mpynna (Mpynna=*“102")
CTypeHT

M1 GN CtypeHT

print CTygeHT

goto M1
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Mockonbky B onepatope GU He yKa3aHO yCnoBue BbIGOPKK B
OTHOWeHUN CTYAeHT, TeKyLei 3anncbio CTaHeT nepsas 3anucb
3TOro OTHOLUEHUA, U Aasiee LMK/INYECKOe NOBTOPEHME onepaTopa
GN o6ecneunt Tpebyemoe U3BneYeHne BCEX 3aNUCeR 0 CTYAeHTaxX
rpynnsl 102. Bbixoa U3 UnKna Npon3oieT B pesybTaTe nonyue-
HMA Koga BO3BpaTa “KoHel, OTHOLIEeHNA”.

CpaBHeHMe Mogeneii gaHHbIX

Mpun cpaBHEHUU MOAeNen AaHHbIX OYeHb TPYLHO OTAENUTH
(haKTOpbl, XapakTepusyrowme NpuHUUNNAaNbHbIE 0CO6EHHOCTM
MOZeNn, oT (PaKTOPOB, CBA3AHHbLIX C peann3aumnein aTUX Moaenel
[JaHHbIX cpefcTBaMmn KOHKpeTHbIX CYB/.

PaccmaTtpuBas NpevMyLLecTBa U HeOCTaTKN U3BECTHbIX MO-
Aenei [aHHbIX, cnefyeT OTMeTUTb PAL HECOMHEHHbIX JOCTOMHCTB
pensaumMoHHOro nogxoaa:

* MpocToTa. B pensaunoHHOn Mofenu BCero ofHa MHgpopma-
LUMOHHAasA KOHCTPYKLMA, KOTopas (hopManudyeT TabanyHoe
npeacTaBneHne AaHHbIX, NPUBLIYHOE AN MOMb30BaTeNeN-
39KOHOMMUCTOB.

» TeopeTnyeckoe 060CHOBaHMe. Hannune TeopeTU4eckn 06o-
CHOBaHHbIX METOJ0B HOPMaN3aLnmn OTHOLLEHWIA U NPOBep-
KW aUMKINYHOCTM CTPYKTYPbI NO3BOJISET NONYYaTh 6a3bl AaH-
HbIX C 3afjlaHHbIMUW XapaKTepuUCTUKaMu.

* He3aBMCMMOCTb AaHHbIX. Korga Heo6XoAMMO W3MEHWUTb
CTPYKTYpPY pensumMoHHoi B, aTo, Kak npaBuio, NpuBoauT
K MUHUMaNbHbIM M3MEHEHUAM B MPUKNAAHbLIX MPOrpamMmmax.

Cpean HefoCTaTKOB PeNsLMOHHON Moaenu aHHbIX Heobxo4u-
MO Ha3BaTb C/eaytoLine.

* Hu3kasa ckopocTb Npu BbINOTHEHUW OMepauun CoefUHEHUS.

* bonbLOW pacxod namaTu 4N8 NpeLCTaBeHNA PENALMOHHOA
B. XoTd npoektuposaHme B 3H® paccyMTaHO Ha MUHMU-
ManbHY N36bITOYHOCTb (KaXKAblA hakT NpeAcTaBnseTcs B
B/ oaunH pas), Apyrve MoAenu faHHbIX 06ecneynBaroT MeHb-
WK pacxof namATu ANs NpeAcTaBlieHns Tex e (PakToB.
Hanpumep, AnvHa agpeca cBa3n 06bIYHO HAMHOIO MEHbLLE,
yem A/IMHA 3HaYeHus aTpubyTa.
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[OCTOMHCTBaMMN MepapX1MYeckoli MoOAenn AaHHbIX ABNSKOTCA
cnegyrouve.

* [pocToTa. X0TA MOAE/b UCNOJb3YeT TPU MHOPMALMOHHbIE
KOHCTPYKLUMW, NepapXmyecknii NPUHLKUN CONOAYUHEHHOCTHU
MOHATUI ABNAETCA eCTECTBEHHbLIM A/19 MHOTMX 3KOHOMMUYeC-
KX 3afja4 (Harnpumep, opraHun3saLmsa ctaTUCTUUYeCKOn oTyeT-
HOCTW).

* MyHMUMaNbHbINA pacxod namaTn. A4 3agad, 4oNyCcKarLwmx
peann3aLunio ¢ NOMOLLbIO M0G0 13 TPeX MOAeNei JaHHbIX,
nepapxmyeckas Mogesb No3BoNseT Noy4YnTb NpeAcTaBieHne
C MUHUMAabHO TPEOYEMOW NamsThiO.

HegocTaTKu vepapxmyecKoin Mmogenm.

* HeyHunBepcanbHOCTb. MHOIVe BaXHble BapuaHTbl B3auMO-
CBSI3M JaHHbIX HEBO3MOXXHO peann3oBaTh CpeAcTBamu nepap-
XWYECKOW MOAeNun, Unun peannsalms cessaHa ¢ NoBblLeHNneM
N36bITOYHOCTYM B 6a3e AaHHbIX.

» [lonyCTMMOCTb TO/IbKO HaBUTaLWMOHHOIO NpuHLMNa 4OCTY-
na K faHHbIM.

 [locTyn K JaHHbIM MPOU3BOAMUTCA TO/IbKO 4Yepe3 KOPHEeBOe
OTHOLLIEHME.

HeobxoAnMO OTMeTUTL C/lefytoLme npenmyLLecTBa CeTeBoM

MOZENN JaHHbIX.

* YHMBEpPCaNbHOCTb. Bblpa3nTenbHble BO3MOXXHOCTWN CETEBO
MOZeNu LaHHbIX ABNATCSA Hanbonee 06LWMPHBLIMUA B CPaB-
HEHWW C OCTa/IbHbIMU MOZENIAMM.

* BO3MOXHOCTb AOCTYNa K AaHHbIM Yepe3 3Ha4YeHUS HECKO/TbKMX
OTHOLUEHWiA (Hanpumep, Yepe3 NHo6ble OCHOBHbIE OTHOLLEHNS).

B KauecTBe HejOCTaTKOB CeTEBOI MOAeNV aHHbIX MOXHO Ha-
3BaThb.

* CNOXHOCTb, T.e. 06MNNe NMOHATUIA, BapMaHTOB UX B3aMMO-

CBSA3el U 0COBEHHOCTEN peann3ayunu.

* [loNyCTUMOCTb TO/IbKO HaBUTaLMOHHOIO NPUHLMMIA JOCTY-
na K JaHHbIM.

Pe3ynbTaTbl, NOMYYEHHbIE AN aUMKINYecKnx 6a3 faHHbIX, Mo-
3BONIAKOT FOBOPUTb O PAaBHOLLEHHBIX BO3MOXHOCTAX NpeLCcTaB/eHns
NH(OPMaLMN Y aUNKINYECKUX PeNsLNOHHbIX B/, ABYXYPOBHEBbIX
ceTeBbIX B/l 1 nepapxunyeckoii b, 6e3 1oOrMyecKmnx cesasei.
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Mpwn aHann3e mojenein AaHHbIX He 3aTparvBanacb npobnema
ynopsL04eHHOCTUN 3HAYEHNIN B OTHOLLIEHUAX 6a3 AaHHbIX. 18 pe-
NALMOHHOM MOJeNN faHHbIX 3Ta YNopsaL0YeHHOCTb C TeopeTnyec-
KOW TOUKWM 3peHns Heoba3aTesbHa, a B ABYX APYIMX MOAENAX oHa
LWNPOKO MCMOoNb3yeTca A5 MOBbleHU 3hHeKTUBHOCTY peanu-
3auum 3anpocos.

Ha oKoHYaTe/bHbIV BbIOOP MOAENN AaHHbIX BAUAIOT MHOrMe
LONONHUTENbHbIE (haKTOPbl, HANpMMep, Hanuyme XOPOLLO 3ape-
KoMeHoBaBLWNx ceba CYB/M, ksanugumkaumsa npuknagHbix npo-
rpamMmmncTOB, pasMep 6asbl JaHHbIX U Ap.

B nocnepnHee Bpema penaunoHHble CY B/, 3aHAnM npenmyLe-
CTBEHHOE MONOXEHME KaK cpeAcTBO pa3paboTkm ANC. HepgocTtat-
KN PensiMOHHON MOAENN KOMMEHCUPYHOTCS POCTOM ObICTPOAEi-
CTBMSA M pecypcoB namATuM coBpemMeHHbIXx SBM. Bcneacrtsue
NPOLEeCcCoB AeueHTpanm3aumm ynpasneHns B 3KOHOMUKE MHOrue
6a3bl faHHbIX AVC MMEIOT NPOCTYHO CTPYKTYPY, KOTOpas /ierko
TPaHCHOPMUPYETCA B NOHSATHbIE CUCTEMbI TAONL, (OTHOLLEHNIA).

2.4

MOJAENb MHBEPTUPOBAHHbIX ®AIN/IOB
N MHPOPMALIMOHHO-NMONCKOBbIE CUCTEMBDI

Mogenb WHBEPTMPOBAHHbLIX (PainfIoB MOXHO paccMaTpuBaThb
KaK YacTHbIV cny4ali CeTeBOW ABYXYPOBHEBOW MOAENN [aHHbIX.
MpousBefeHHblE YNPOLLEHUA ABYXYPOBHEBOW CeTU MO3BOMWN
co3fgaTtb elle 60n1ee MOHATHYK NPUKNaAHbIM NporpammucTaM u
Nonb3oBaTeNIM MOAENb [aHHbIX.

OCHOBHbIMW MH(OPMALMOHHBIMW KOHCTPYKLUAMU B MOAENN
WHBEPTUPOBaHHbIX (DainnoB ABNAKOTCA OCHOBHOW thaiif, KOTOpPbIi
COOTBETCTBYET paHee BBEAEHHOMY MOHATUIO “OTHOLUEHNA”, “UNH-
BepTMPOBaHHbIN (haitn” n “cnmcok ceasun”.

MHO>XeCTBO OCHOBHbIX (DaiioB 6a3bl JaHHbIX 0603HAUYNM Ye-
pe3 {FI,F2,...,Fn}. Bce 3anucu ¢aiinos FI...Fn nonyuvatoT B npe-
fenax 6asbl faHHbIX eANHYI0 HYMepauuio.
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B ocHoBHOM (aiine Fi pa3spelsaeTcs BblAeNUTb O4UH UK He-
CKONbKO aTpubyToB, N0 3HAYEHUAM KOTOPbIX 3aTeM OyayT dop-
MWUPOBATLCH MHBEPTUPOBAHHbIE (haifibl U CNUCKK CBA3N. C TOUKU
3peHuns paHee pacCMOTPEHHOWN PensiLMOHHON MOLENN AaHHbIX Bbl-
Jensemblil aTpMbyT MOXeT 6blTb KakK NepBUYHbIM, TaK Y BTOPUY-
HbIM K/1H04OM B OCHOBHOM (haiine Fi.

EcTecTBeHHO, UTO BblAeNIeHHbIV aTpubyT (0603Ha4MM ero A) mo-
XET NPUHUMATb B Fi HECKONbKO pa3/inuHbIx 3HaveHuin {a(1),a(2),....a(k)

lMocTaBMM B COOTBETCTBME K&XKAOMY 3HaYeHUIO a(j) MHOXECTBO
HOMepOB 3anmceil aina Fi, B KOTOPbIX 3TO 3HAYEHME CBS3AHO C
nMeHeM aTpuobyTa A.

{a(l).n(®).,n(p)....}
{a(2).n(@).n(h)....}

{a(@.n(x).n(y),...}

Yepes N ¢ COOTBETCTBYHOLUMM UHAEKCOM 00603Ha4YeHbl HOMepa
3anucei 3 Fi.

OnpepeneHHast TakuM 06pa3om MoCnef0BaTeNlbHOCTb 3HAYEHWIA
aTpunbyTa A 1 HOMEpOB 3anu1ceii OCHOBHOT O (halina Fi sBnseTcs nHeep-
TMPOBaHHbIM (hai/loM, KOTOPbI aanee 6yaem 0603HaqaTb Yepes A(Fi).

UToObI OnpesennTb NOHATUE CNUCKA CBA3N, HEO6XOAUMO OT-
MeTUTb, YTO efjMHas HyMepaLms Bcex 3anunceit 6asbl JaHHbIX NpU-
BOAMT K TOMY, YTO HOMEp 3anucu CTaHOBUTCS MEPBUYHbLIM KO-
4OM BO BCEX OCHOBHbIX (pavinax 6a3bl faHHbIX HE3aBUCUMO OT TOTO,
Kakue aTpubyTbl 06pasytoT K/HOY B KaX0M M3 3TUX (aiinos..

PaccmoTpum fBa (haitna Fi u Fm, B CTPYKType KOTOpPbIX NMe-
eTcsa o6u M aTpnbyT A. B 3TOI CUTyalMu CyLLLECTBYIOT ABa CAuC-
Ka csasu (Fi,Fm) un (Fm,Fi). B cnucke (Fi,Fm) ana Kaxpgoro Ho-
Mepa 3anucu 13 harina Fi ykasbiBaroTCs HOMepa 3anucei n3 daina
Fm, umetowme 10 Xe caMoe 3HavyeHune aTpnubyta A. AHaNOrMYHO
ornpefenserca cofep>xmmoe cnucka caasm (Fm,Fi).

AHanorunsa c ByxXypoBHEBOI CETbIO 3aK/1H04AETCS B C/IeAYIOLLEM.
CBsi3b MHBepTMpOBaHHOrO harina A(Fi) n dalina Fi cooTBeTCTBY-
eT TUNYy “0CHOBHOMN-3aBUCUMbIA” . OTINUMNSA CBOAATCS K TOMY, UTO
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aTpmoyT A He UMeeT HUKAKOro OTHOLWEHWS K NePBUYHOMY K/IHOUy
Fi (B ABYXYPOBHEBOI CETM OH A0/MKEH ObITb YaCTbHO NEPBMYHOIO
KNtoya), 1, KpoOMe TOro, BMeCTe C aTpubyTomM A B MHBEPTUPOBAH-
HOM (paiine 3anpeLLeHo XpPaHUTb 3HAYEHNS APYTMX aTprbyTOB.

Mpumep

Ba3sa faHHbIX COePXUT OCHOBHbIe (haiinbl CoTpyaHUKN 1 3apnna-
Ta, MOKasaHHble Ha puc. 2.7. ECTeCTBEHHO, YTO CMUCKM CBSI3U YCTaHOB-
NeHbl No aTpubyTy ®aMmunusi, a UHBEPTUPOBAHHbIX CMUCKOB B HalLeM
nprymepe MakCUMasibHO MOXET 6bITb NATb (N0 Yncny aTpnbyTOB B OC-
HOBHbIX (haiinax).

CoTpyaHVKM 3apnata
damunuma  JOMKHOCTb damnnnsa Jata 3apnniata
01 Kotos VIHXeHep 05 AwwnHa 10.01.98 500
02 AwwnHa  TexHonor 06 Cepnos 20.03.98 400
03 CepoB TexHosnor 07 AwwnHa 20.03.98 500
04 Poros UHXXeHep 08 KortoB 20.03.98 600
09 Poros 10.04.98 400
10 KotoB 10.04.98 300
11 AwmnHa 10.05.98 400

MHBEPTMPOBaHHbIN cnncoK JomkHocTb (COTpyaHUKN)
nHxeHep — 01, 04
TexHonor — 02, 03

Cnuncok cBssun (CoTpyaHuKK, 3apnnaTa)

01—08, 10

02 — 05, 07, 11
03 — 06

04 — 09

Cnuncok cBssu (3apnnarta, CoTpyLHUKM)

05 — 02

06 — 03

07 — 02

08 — 01

09 — 04

10- 01

11— 02

Puc. 2.7. basa faHHbIX
128



MpenmyLLecTBa MOLENIM MHBEPTUPOBAHHBIX (aitioB 0CO6EeH-
HO NPOSBNAKTCA NPY peannsalmm BbI6OPKN € 6OMbLUINM KOUYe-
CTBOM ycnosuid. Kaxxgoe ycnosme BbIGOPKM COOTBETCTBYET MHO-
YKeCTBY HOMEPOB 3anucei, n KOMOUHaLMA YCNOBWUIA BbIOOPKNK
03Ha4aeT MaHMUNyIMPOBaHWE paHee NONYYeHHbIMU U3 UHBEPTUPO-
BaHHbIX aiiyIoB MHOXECTBaMWU HOMEPOB 3armnceil.

B vH(OpMaLOHHO-MONCKOBBIX CUCTEMAX K/OYeBble aTpnoy-
Tbl COOTBETCTBYIOT K/IHOUEBLIM C/10BaM, OMpeAenstowmnm TemaTu-
Ky LJOKyMeHTa. KO/IM4YecTBO K/HOUEBbIX CNOB ANS JOKYMeHTa MO-
XeT BbITb NH0ObIM. CBSI3b OCHOBHOIO U MHBEPTUPOBAHHOIO (haina
B 3TOM C/lyyae BbIF1A4UT MHAYE M NoKasaHa Ha puc. 2.8.

MycTb AaH 3anpoc: HaiTW BCe AOKYMEHTbI, COAepXKaLlme Knoye-
Bble cnioBa A 1 C. Cructema 06paTuTCs K MHBEPTMPOBAHHOMY aiiny
1 HangeT rpynnbl kKnoveir A n C. CoBnagaroLne 3Ha4YeHNs1 HoMe-
POB YKaXyT B HalLLIEM MPUMEpPE Ha MCKOMYHO 3anuncb ¢ Homepom 140,

KntoueBble croBa A, B, C, D, E

100 A
140

140 220

ACE

220 pga 10'8

220
C
OCHOBHOIA 140

D
220

240

E
100
140
240

VIHBEpPTPOBaHHbIA
thaiin

Puc. 2.8. CBfA3b OCHOBHOI0 U MHBEPTUPOBAHHOTO haiina
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Jlornyeckune CBA3KM B 3anpocax MoryT 6bITb 1H06bIMU, U C Ma-
TEMATMYEeCKON TOYKMN 3peHust Tpebyemble NOMCKOBbIE Onepauuu
ecTb orepaymm nepeceyeHuns, 06beANHEHNS, BbIYMTaHWUA HaL MHO-
YKecTBaMmy HOMepOB 3anuncei, KOTopble XpaHATCA B UHBEPTUPOBaH-
HbIX MaccuBax Aas aTpubyToB, Ha3BaHHbIX B 3anpoce.

Tak, npyn 06paboTKe 3anpoca - HalTK BCe 3amnncu, CoaepXa-
wue knwoun E nan C, kpome A, KOTOPOMY B TEPMUHAX Teopuu
MHOXeCTB cooTBeTCTBYeT 3anuch (E UC)\ A, nponssoanTca noc-
nefoBatesfibHOe BblUNC/IEHME

( { 100, 140, 240} U { 140, 240} )\ { 140, 220} = { 100, 240}.

Pe3ynbTaT 03HayaeT, YTO 3anpocy YAOB/ETBOPAIOT 3anmcu ¢
Homepamum 100 n 240.

CnepyeT OTMETUTb, YTO MOUCK MO UHBEPTUPOBAHHOMY (hainy
06Hapy>XMBaeT TONIbKO HOMepa 3anuceii 1 Naoxo NpucnocobeH Ans
yKa3zaHU1s BCEX KNHOYeR, CBA3aHHbIX C HallieHHOM 3anmcbio. Mexay
TeM 3Ta MH(POPMaLMA 4acTo 3anpatumnsaeTcs. B 04HOM 13 HaLWMX Npu-
MepOoB 3anuch ¢ aapecoM 140 6bif1a HakeHa MO 3HAYEHUIM K/koYel
A 1 C 04eHb 6bICTPO, HO ONpeseNnTb, eCTb N B 3TOI 3anNncK TPeTUi
K/toY E, Mcnonb3ys TONbKO MHBEPTUPOBAHHLI (aiin, 04eHb TPYLHO.

Mogenb MHBEePTUPOBAHHBIX (haiiioB CNY>KNT OCHOBOW A/151 psija
COBPEMEHHbIX MHDOPMALIMOHHO-NONCKOBLIX cucTem. OfHa 6a3a faH-
HbIX CO3faeTcs 00bIYHO 415 OAHOI0 Knacca AOKYMEHTOB, KOTOPbIe
06beAHEHbI 06LLeli TeMaTUKOIN, HanpuMep crnpaBoYHas UHGop-
Maumns 0 NpeanpuUATUAX U OpraHu3aunax, CBeLeHns o Npou3Boam-
MOW NPOAYKLMKN, NHOPMaLUA 0 NPOUCXOAALLNX BbICTaBKaX.

C yyeTOM penauMoHHOro noaxopa ofHa 6asa laHHbIX B TaKOM
C/lydae COOTBETCTBYET O4HOMY OTHOLIEHUO. OJHAKO KOMMOHEH-
Tbl 3TOT0 OTHOLUEHUS UMEKOT PAL BaXKHbIX 0COBEHHOCTEN.

1. 3HayeHVeM aTpnbyTa MOXET ObITb TEKCT NPOM3BOJIbHbIX pas-
MepOoB, NpuYyemM pa3brieHmne 3TOro TEKCTa Ha CTPOKN MOXET Bapbupo-
BaTbCA U He JO/IKHO BAWATL Ha peann3aLmio MoMCKOBbIX 3anpocoB.

2. [JOKyMeHT MOXeT CONPOBOXAATbCA rpatiMyecKoin nnacTpa-
LMeit, 1 BTAKOM C/ly4ae ee NpefocTaB/ieHve onpeaenseTcs cpeacTsa-
MW KOMMbIOTEPHOW rpatmkn. 306paxkeHne He ABNSETCA 3HaAYEHN-
€M KaKoro-To atpmbyTa B 06LLENPUHATOM CMbIC/IE C/I0BA, MOCKO/IbKY
KaK 3Ha4YeHVe He MOXKET y4acTBOBaTb B Onepauusax BbI6OPKU.
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/3 Bcero MHOroo6pasus peanmsaumnin MHPopMaLMoHHO-NoUC-
KOBbIX A3bIKOB MO/eENN MHBEPTUPOBAHHbIX (Paii/ioB COOTBETCTBY-
tOT LLECKPUMTOPHbIE A3bIKM.

[eckpnnTopoMm, Win KNoYeBbIM CIOBOM, Ha3blBaeTCs C/I0BO UK
C/IOBOCOYETaHMWe, UCMONb3yeMoe A1 KpaTKoro 0603HaueHns Tembl
[AOKYMeHTa, XpaHsaLerocs B 6ase JaHHbIX MHHOPMALMOHHO-MOKC-
KOBOW cucTembl. KOHKPeTHbI JOKYMEHT MOXET COMPOBOXAATb-
CA HECKONIbKMMY JeCKpUNTOopaMu B 3aBUCMMOCTM OT KO/M4YecTBa
XapaKTepUsyoLmnx ero TepPMUHOB.

Mony4yeHne cnncka LeCKPUNTOPOB AN KaXKA0r0 KOHKPETHOT0
[OKYMeHTa ABNSAeTCA 4OCTAaTOMHO C/IOXHOM U TPYA0eMKON 3afa-
yei, KOTOPYH 00bIYHO peLlatoT CneLmanuncTbl B TOW 061aCTh 3Ha-
HWIA, KOTOPOW NOCBSLLEeHa MH(HOPMALMOHHO-NONCKOBas CUCTEMA.
OfurH 13 6onee NPOCTbIX NOAX0A0B K ONPeAeNieHNIo Cnucka Aeck-
PUNTOPOB A/19 BCEX JOKYMEHTOB B 6a3e JaHHbIX 3aK/Tl04aeTCcs B TOM,
4TO W3 BCeX aTpubyTOB AOKYMEHTa BblOMPAeTCs HECKOJIbKO Hau-
60/1ee MHPOPMATUBHbIX, U BCe C/I0BA, COCTaB/AIOLLNE 3HAYEHNA Ta-
K1X aTpnbyTOB, NEpeHOCATCA B CMIUCOK AECKPUNTOPOB. PasymeeT-
cA, NPV TakOM MeTofe MOoslyYyeHWUs 4ecKpUnTopoB LO/KHA OblTb
NCK/0YeHa cUTyauus nonagaHus B 4eCKpUNTOPbl SBHO HEMHGOP-
MaTMBHbIX YacTel peumn (Npesnoros, MECTOUMEHWNIA N HEKOTOPbIX
Apyrux). Bropoli npobnemoii ABseTcs He06X0AUMOCTb OTOpaChI-
BaTb B C/I0BAX-4ECKPUNTOPaxX OKOHYaHWA C/10B, YTO6bI yrnoTpebne-
HVe OLHOr0 M TOro e TepMMHAa B PasHbIX CIOBOCOYETAHUAX He
NPVBOANIIO K NOSAB/IEHNIO MHOXECTBA AeCKPUNTOPOB, Pa3/IMUHbIX
No HanMcaHuto, HO 0603HaYaloLWMX OAHO M TO XKe NOHATHE.

B Ka>Koi nHopMaLMOHHO-NMOUCKOBOI CMCTEME A0MKHa Mpu-
CyTCTBOBAaTb afMUHMCTPaTMBHAsA NOLCUCTEMA U MOUCKOBAs NOA-
cucTema.

AJMUHMCTPaTMBHAA NoACUCTEMA NpeAHa3HaYeHa s OpraHu-
3aLMmn HOBbIX 6a3 laHHbIX, ONpejeNieHns CTPYKTYpbl BBOAUMbBIX B
HWX 3anucei, BBOAa NOArOTOB/EHHbIX LOKYMEHTOB B 6a3bl faH-
HbIX B COOTBETCTBMM C ONPeLeNIeHHbIMU CTPYKTYpaMu, a Takxe 41
CO3[aHMSA rNaBHOr0 MHBEPTMPOBAHHOIO (paiifia - 0CHOBHOIO Cpef-
CTBa YCKOPeHMA noncka Tpedbyemoin nHhopmaymm B UMC cnomo-
Wb K/OYEBbIX COB.
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PacsmoTpumM npumep 6a3bl gaHHbIX MTTC ¢ MHBEPTUPOBAHHBIM
(hainiom Ana noucka ceefieHnii 06 aKcnoHaTaxX BbICTaBOK. [LOKy-
MEeHTbI, XpaHsLinecsa B 6a3e faHHbIX, NPeACcTaBNAT coboi onuca-
HUS BbICTABOUHbIX 3KCMOHATOB. Cpean aTpubyTOB JOKYMEHTA UC-
TOYHMKAMWN [LEeCKPUNTOPOB MOTyT ObITh crnegytowue: HaspaHue
3KcnoHaTa, OnucaHue 3KcnoHata, Knwouesble cnoBa, Pa3paboT-
4MK 3KCMoHara.

ATpnbyTbl HasBaHue skcnoHata, OnucaHme akcnoHara, Pas-
paboTUMK IKCMOHaTa ABNATCA TEKCTOBLIMY BEIMYUHAMM, COLEP-
XawMMy Npon3BONbHOE KOMNMYECTBO CTPOK U cnoB. Hambonee
NH(OPMaTUBHBIMM C TOYKWN 3PEHMNS BblAeEHNA 4eCKPUNTOPOB AB-
naTca HaseaHue akcnoHata v PaspaboTyumk akcnoHata. Mpu
aBTOMaTU4YeCKOM MONYYeHUU MHOXEeCTBa AeCKPUNTOPOB COBa,
cogepxatymecsa B atpubyTe OnucaHme 3KCNoHaTa, Cogepxxar C/unLL-
KOM MHOTIO C/10B 3 06LLEeN IEKCUKM A3bIKa, U Ha/IMYne UX B UHBEP-
TUPOBaHHOM (haifie TePMUHOB cO34acT (halin CANLLIKOM 60MbLLOT0
pa3mMmepa, B KOTOPOM 3HaunTe/IbHaa L0N1A C/IOB He XapaKTepusyet
BbICTABOYHbIE 3KCMNOHATbI U ABNAETCA UHOPMALMOHHBIM LLIYMOM.
Hajo oTMeTUTb, YTO COAEPXXMMOE rMaBHOro NHBEPTUPOBAHHOIO
(haina npegocTaBnAeTCA NONb30BATENO NpK paboTe ¢ MHGopMa-
LIMOHHO-MOWCKOBOM CMCTEMON Ha 3KpaHe Agucnses, 4Tobbl BbIGpaTh
KOHKpPeTHble 3Ha4YeHUs AeCKpUNTOpPOB AN KOMaH[ Bbl6opku. C
3TOV TOUKM 3pEHNA aAMUHNCTPATOP NHPOPMALMOHHO-NONCKOBOM
CUCTEMbI JO/MKEeH 0TOMPAaThb A1 aBTOMaTUYeCKOro MHAEeKCUpoBa-
HUA Te aTpnbYThbl, B KOTOPbLIX COAEPXKMUTCSA Masio CNoB, COCTaBNA-
HOLLMX MHDOPMALMOHHbIW WyM, a OnucaHne aKCnoHaTta aTUM Tpe-
60BaHNAM He Y[0BNEeTBOPSET.

B Ha3BaHMM aKcnoHaTa MH(MOPMATUBHOCTL C/10B, 06pasyoLLnX
3HayeHune 3Toro atpmbyTa, 6e3ycnoBHO, BbICOKas, OHAKO CyLle-
CTBYeT BO3MOXHOCTb, YTO B Ha3BaHWe He NonagyT TEPMUHbI, Xa-
paKTepuayrouime 061acTb TEXHUKU, K KOTOPOW OTHOCMTCS 3KCMO-
HaT, 061aCTb ero NPUMeHeHNs N T. N. C 3TON LeNbHo B 6a3e AaHHbIX
BbICTaBOYHbIX 3KCMNOHATOB NPeLYCMOTPEH LOMNOSHUTENbHbIN aT-
pnbyT KntoueBble C10Ba, B KOTOPOM pa3paboTUmMKmM 3KCroHaTa um
3KCMePThbl BbICTaBKY LO/MKHbI yKa3aTb LONONHUTENbHbIE AeCKPU-
TOPbI, OTCYTCTBYIOLLME CPEAY CNOB Ha3BaHMA IKCNOHaTa.
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Ecnv geckpmnTop coAepXXMT HECKONbKO C10B, KOTOPbIE HEeMb3A
pa3fensaTb Npy aBTOMaTUYeCKOM MHAEKCUPOBaHWK, TO B 3TOW rpyn-
re cf1oB BMeCTO Npo6enoB AO/MKHbLI MCNO/Ib30BaTbCA 3HAKW MOf-
YePKUBaHUSA.

Mpouecc co3aaHns 6a3bl JaHHbIX MHPOPMALMOHHO-MONCKOBO
CMUCTEMbI 3aBepLUaeTcs POPMUPOBAHMEM [1aBHOIO0 MUHBEPTUPOBAH-
HOro (halina, B KOTOPOM /19 KaXK0ro 3Ha4eHuns eckpunropa, no-
NYYEHHOro Npu aBTOMAaTUYECKOM WHAEKCUPOBAHWUW, YKa3blBalOT-
Cs HOMepa 3anucei, cpean 3Ha4YeHUn aTpnobyTOB KOTOPbLIX eCTb
C/10Ba UK C/I0BOCOYETaHWA, COBMajaroLl e ¢ 3TUM eCKPUNTOPOM.
Cr1CKM CBA3WN B 3TOM C/lyyae He TpebytoTCs, NMOCKOJIbKY OTAe lb-
Hble 6a3bl AaHHbIX NPEACTaBAAT CO60I TEMATUYECKN pa3NYHbIe
MHOXXECTBa JOKYMEHTOB 1 He UMEIOT 06LWMX AecKpnnTopos. Kpo-
Me TOro, BO3MOXHO (hOPMUPOBaHUE JONONHUTENIbHbIX UHBEPTU-
POBaHHbIX (haiifI0B N0 3HAYEHNAM TeX aTPUBYTOB, KOTOPbIE He MO/ -
K/TI0Ha/IUCh K MPOLeccy aBTOMaTUYeCKOro MHAEKCUPOBaHUS.

KomaHpaa novcka Haiitn MoXeT ucnonb3oBaTh B KAYECTBE YC-
NIOBUI BbIGOPKK 3HAYEHNS U3 TNaBHOFO MHBEPTMPOBAHHOTO (hali-
na, a TakXe 13 AOMNOHUTENbHbIX UHBEPTUPOBAHHbIX (halinos.
Kpome TOro, nosib3oBate/ib MOXeT HabpaThb YC/10BME BbIGOPKN Ha
Knasmatype.

PaccMOTpMM OCHOBHble BO3MOXXHOCTU peann3auum noucka,
XapakTepHble An8 60/bLUIMHCTBA UH(OPMALUOHHO-MONCKOBBIX
CMUCTEM, Ha NPOCTbLIX NpUMepax.

Mprmep 1
Mouck 3anuceit, cogepxxaLlmx cnoBo NOAWNNHUK. Ipu NouckKe mnc-
Nosib3yeTcs rNaBHbIi UHBEPTUPOBAHHLIN thalin.
TeKCT KOMaHAbl 1 0TBET MH(OPMALUOHHO-MONCKOBOW CUCTEMbI
NPUBOLATCA HUXE.
>HaliTn nogwmnnHmnK
1 27 HalAiT NofLWMWMHUK,

rae 1- nopsinKoBbIiA HOMEP 3anpoca,
27 - KO/IMYECTBO HaleHHbIX 3aruceil.

HaliT NOAWMMHUK - TEKCT KOMaH/Abl 3anpoca, KOTopbIii cuctema
BOCMPOU3BOANT 3aHOBO MOC/IE OKOHYaHMsA MOUCKaA.



Tenepb HageHHble 3aNUCK (4OKYMEHTbI) 4OCTYMHbI 415 NPO-

CMOTpPa, OHM MOSTHOCTLIO MM YACTUUYHO MOTYT ObITh HanevaTaHbl,
nepeHeceHbl BO BHELLHIOK MamMATb KomnbtoTepa. C HalijeHHbIM
MHOXXECTBOM 3anucein MoryT npou3BOAUTLCA U ApYyrve onepaunm
no GopMMpPOBaHMIO NPOMN3BOAHON MHDOPMALMN.
" CnepyeT OTMETUTb, YTO C/I0BO MOALIUMHUK B 3TOM MpuMepe
HaineHo C MOMOLLbIO F1aBHOr0 MHBEPTUPOBAHHOIO (halina BO BCEX
aTpmnbyTax 27 3anuceid, NOAKNIOYEHHbIX K NPOLLeccy aBTomaTuyec-
KOro MHAEKCUpOBaHMA (B HalleM npumMepe - 310 aTpubyTbl Ha-
3BaHMe 3KcnoHaTa, Kntouesble cnoBa, Pa3paboTumnK aKcnoHara).

[nsa Toro 4Tobbl HaNTK 3anucuy, cogepxxallme CNoBO NOALINM-
HWK KaK 3HayeHne KOHKpeTHOro atpmbyTta (Hanpumep, Ha3BaHue
3KCMoHaTa), Haf0 MCNoNb30BaTh AOMOJIHEHNE Ha3BaHUA aTpubyTa
K NICKOMOMY C/10BY.

Mpumep 2
Mownck 3anucei, cogepxawmx B atpnbdyte HassaHue aKcnoHarta
CNOBO NOALUNMHUK.
>HaiTn nogwmnHuk/HassaHmne
2 19 HainTtn nogwunHunk/HassaHue

[Ona npocmoTpa npefocTaBnsitoTca 19 sanuceld, B KOTOPbIX C/I0BO
MoALLMMHNK BCTPeYaeTcsl B 3HaUeHNAX aTpubyTa HasBaHMe aKcroHaTa.

B 60/IbLUIMHCTBE MOMUCKOBbIX CUCTEM Peann30BaHbl TPU 10T U-
yeckve onepauun: M (KoHbloHKuug), WU (ansbroHkums), HE
(KOHBHOHKLUMA NKOC OTPULLAHKeE).

Mpumvep 3
>HainTtn noagwmnnHuk HE ponvkossblii

3 10 Haiitu nogwmnnHmMk HE ponnkoBsblii

Kaxpgas n3 10 3anuceid, BbIGPaHHbIX M0 3TOMY 3anpocy, COAePXUT
TEePMUH MOALIMMHUK, HO HE COAEPXUT TEPMUH POJIMKOBBIIA..

B 04HOM 3anpoce BO3MOXXHO NCMOJ/Ib30BaHNE HECKOMbKUX 10-
rMmyecKmnx 0I'I€p8LI,I/II7I. B aTOM cny4ae A9 MHOTMX MOUCKOBBIX CHC-
TeEM NPpUHNMaeTCAa ycnosue, 4HTo BCe JIOTNYECKKNE onepaynm NMeroT
O,D,VIHaKOBbIVI NMPUOPUTET M BbINMONHAKOTCA CNneBa Harnpaso.
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C nomolLL bk CKOGOK MOXHO U3MEHUTb NMOPSAA0K NPUMEHEHMS
NOTNYECKMX OMnepauuii K pesynbTaTaM BbINOSHEHWS 3/1EMEHTap-
HbIX MOMCKOBbIX OMepaLMii Mo 0TAeNbHbIM TePMUHAM.

Mpymvep 4

Mcnonb3oBaHue ckobok. KomaHga

>HaliTn noagwmnnHuk NN potop WM anekTpogsuratesnb
aHanorn4yHa KoMaHze

>Halitu (nogwmnHuk UM potop) M anekTpoaBuraTesb

VI3mMeHeHHbIi MOPAA0K CKOGOK NpuBeeT KAPYroii KomaHae noumc-
Ka C 4pYyrm pe3ysibTaToM.

Ecnn Heo6X0AMMO HaikTV 3anncK, B KOTOPbIX €CTb TEPMUHBI,
HauMHaloLLMecs C OANMHAKOBOM NocnefoBaTeNbHOCTN OYKB, criefyeT
NCMOJIb30BaTb YCeYeHHble TepMUHbI. [nA yKasaHUsA YyCeYEHHbIX
TEPMUHOB C/TY>XUT BONPOCUTENbHbI 3HAK “?”, pacnofIOXeHHbIN B
KOHLIe MOMCKOBOI0 TEPMUHA-KOPHSA. [Toc/e BONPOCUTENBHOIO 3Ha-
Ka MOXeT HernocpeACTBEHHO C/lefoBaTb Ync/io, 0603HavakoLLee
MaKCUMasibHOe KO/IMYECTBO YCEKaeMbIX 3HAKOB.

[ s ykasaHua npon3BosibHOT0 CUMBOJ1a B MOUCKOBOM TEPMM-
He MCNO/b3yeTCs BOCKNMLATENbHbIA 3HaK “!”. OTOT 3HaK He MO-
XKeT 3aMeLLathb nepBblil CUMBO TEPMUHA.

>Hantu TIn
NPOBOANTCA NOUCK TEPMUHOB TUMNA TON, ThiN U Tak fanee.
>Hantn mawmn?

npoBoanNTCA NONCK TEPMUHOB TUNa MallWHa, MallWHHbIA, MaLln-
HOCTPOEHNE U TaK Odanee.

B03MOXXHOCTU MH(OPMALMOHHO-MOUCKOBbLIX CUCTEM MO 06pa-
60TKe MHOXeCTBa 0TOOPaHHbIX B pe3y/ibTaTe BbIMO/HEHUSA 3anpo-
ca JOKYMEHTOB 3/eCb He pacCMaTpuBaloTCH.

Kpome nouckoBbix onepauuii, ANs COBPEMEHHbIX MH(OpMa-
LMOHHbIX CUCTEM OYEHb BaXKHa peasin3auma BO3MOXHOCTU “ABU-
YKeHMA” no 6ase faHHbIX “BBEPX-BHW3-HaNpaBO-HaNeBo” u nepe-
X0 K CMEXHbIM pasfenam 6asbl faHHbIX. B aTux cnyyasx ykasaHue
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YCNOBUI NoMcKa Heo643aTeNbHO, U PELLIEHNE O NEPeXoe B Ty U
MHYK 06/1aCTb 6a3bl JaHHbIX NPUHUMAET NO/b30BaTE b,

O6LweynoTpebuTeNbHON B TaKMX CNyvasx SABISETCA Mepapxu-
yeckasi MOZe/b AaHHbIX C HAIMYMEM CCbINIOK HA TEMaTUYECKN CMeX-
Hble 3anncy AaHHbIX B TEX CNyYaaX, Korja aTo Heobxoanmo.

Mpumep

PaccmoTpum cTpykTypy BY3a. U3 Bcex BULOB fesaTensHocTn BY3a
paccmaTpmBaeTCs TO/IbKO Hay4YHO-MUccnegoBaTenbckas pabota (puc. 2.9).

Ha nepBoM ypOBHe repapXxmnyecKoi CTPYKTypbl A0/HKHbI pacnosa-
ratbcs:

* rnaBHas 3anucb (CBefeHNsA 0 pyKoBoAcTBe BY3a);

e OTHOLWLEHMe Person ¢ JaHHbIMKU O npenogaBaTensax. CeefeHUs o0
npenogasatensix HymepytoTcs - Person(l), Person(2), Person(3) nT. 4.
CsefieHNs 0 (haKy/bTeTax ABMAAITCA CaMOCTOATENIbHBIMU Mepapxmnyec-
KUMK 6a3aMu faHHbIX. VIX KOIMYeCTBO paBHO Yncny (haky/bTeToB.

Ha nepBom ypoBHe 6a3bl faHHbIX 0 (haKy/nbTeTe pacrnonaramTcs
[\Be rNaBHble 3anucu:

* CBefleHNA 0 PYKOBOLACTBE (PaKyNbTeTa;

 CMUCOK MnpenogaBateneli hakynbTeTa.

Puc. 2.9. Jlornyeckas cTpyKTypa MHGOOpPMaLNOHHO-MONCKOBOA
cuUcTeMbl By3a
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3aTeM npeacTaB/eHbl Mepapxmyeckme 6asbl JaHHbIX 0 KaXK4oi Ka-

thegpe hakynbTeTA.
B 6a3e faHHbIX 0 Kadegpe ecTb rnaBHas 3anucb (PyKOBOACTBO Ka-

(hegpbl) 1 0THOLEHNe Research, B KOTOPOM OTAe/IbHbIE TEMbI UCC/eA0-
BaHWIi 3aHyMepoBaHbl Kak Research(l), Research(2), Research(3) nT. a.
CcbInKM Ha fpyrue pasgenbl 6a3bl JaHHbIX peasm3yroTcs Yepes Ho-
Mepa CTPOK B OTHOLleHMK Person.
Hanpumep, cogep>Xumoe rnaBHon 3anncm o BY3e:

<H2>PykoBopacTBO</H2>

<DL>

<DT><B>PeKTop</B><DD>Person(l)

<DT><B>IllpopeKTop no yue6Hoi paboTe</B><DD>Person(2)
<OT><B>lNpopeKTop No Hay4Holi paboTe</B><DD>Person(3)
<DT><B>ripopeKTop no counanbHO-3KOHOMUYECKNM BOMPO-
caM</B><DD>Person(4)

<DT><B>IllpopeKTop No agMUHNCTPATUBHO-X03AACTBEHHON pa-
60Te</B><DD>Person(5)

<OT><B>YueHblih cekpeTapb CoBera</B><DD>Person(6)
</DL>

Cnucok npenogasaTeneit hakynbTeTa 01.

Person(l)
Person(4)
Person(2011)
Person(IO0I)
Person(1002)

Person(1043)

3anucb Research(3):

blawe(PernoHanbHble NPo6/eMbl PbIHOYHO 3KOHOMUKMN)
Chief(1001)

BEGIN

VccnepgoBaHbl Npo6eMbl pasBUTUSA MPOM3BOANTENbHBIX cun Poc-
cum go 2000 roga. PaccmoTpeHbl BOMPOCbl PervoHanibHOW 3KOHOMM-
YeCKOWM NOANTUKMK, U ChOpMYMPOBaHbl OCHOBHbIe HampaBieHUs pas-
BUTUA oTpacneil U HapoAHOXO03ANCTBEHHbIX KOMMIEKCOB.

END
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Ccblnka Chief(1001) o3HauaeT, 4TO HayUHbIM PYKOBOANTE/IEM TEMbI
ABNAETCA NpenojaBaTesb, UHOPMaLUA O KOTOPOM XPaHUTCH Kak
Person(IOOI). 3ToT npenogasaTesib paboTaeT Ha hakynbTeTe 01.

CTpyKTypa 6a3bl JaHHbIX pa3peLluaeT QUKCMpPOBaTb CBEAEHMS
0 NpenojaBaTtensx, He paboTatloLMX HA Ha OAHOM (haKyNbTeTe UK
paboTaloLMX Ha HECKONTbKMX (haKynbTeTax.

BOMPOCHI U SAJAHUA

1 CsefeHns 06 yyebHOM npoLiecce 3aMKCUPOBaHbl B YeTbIPeX OT-
HOLLUEHUNSAX:

Crya(lp,3a4,®110)

OueHka(l'p,3ay,Auncu,daTa,Mp,0Ou)

Pacn(farta,lp,Aucy,Mp)

Mpen(Aucy,Mp,Kapd)

B 3agaHnn ncnonb3yoTca cregytowme 0603HaYeHUs:

CTya - CTyAeHT

['p - HOMep rpynnbl

3ay4 - HOMep 3a4eTHON KHIDKKM

DdPUNO - hamnnmsa cTygeHTa

Avcy - gucunnavHa

Mp - amunua npenogasatens

Oy - oueHka

Pacn - pacnucaHune

Mpen - npenofgasatenb

Kaw - HasBaHMe Kadegpbl

3anuwinMTe ¢ MOMOLLbIO ONepaTopoB PensLUOHHON anrebpbl ciegy-
toLLMe 3anpockl. B Tex cnyyasnx, Korga aTo BO3MOXHO, 3anuLuunTe 3anpo-
Cbl Ha s3blkax dBASE un SQL.

1) Hangnte hamnanm npenofaBaTenieil, BegyLnx 3aHATUSA B Fpyn-
nax 305 n 307 ofHOBpPEMEHHO.

2) Kakune oueHKM nonyymn ctygeHT degopos?

3) ¥ Kakux cTyfeHTOB npenogaeTt BaHOB?

4) Kakue CTyAeHTbI CAa/IN Te e 3K3aMeHbl, 4To 1 PefopoB?

5) Kakune npenogasatenu pa6otatoT 10.10.98?

6) Kakue npenofaBaTeniv BeAyT 3aHATMSA B TeX Xe rpynnax, 4to u
MBaHoB?

7) Mo Kakum npegMeTaM CAaeTcs 3a4eT, a He 3K3aMeH?
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8) Kakue cTyeHTbI n3yyatoT aucumnandy BM 10.10.98?

9) Kakuve aucupninHbl NpenogatoTes Ha Kadeape BM?

10) Kakune npenogasatenu npenogaroT agucumnandy BM?

11) Kakve npenogasareny NoCTaBuIn y40BNETBOPUTESbHBIE OLEH-
Ku B rpynne 305?

12) Kakue 3k3ameHbl cfjaHbl Y BCEX CTYAeHTOB rpymnnbl 305?

13) Kakwvie katheapbl BeayT 3aHATUA B rpynne 305?

14) Kakue npenogasateny paboTatoT B Te Xe AHN, UTo 1 IBaHOB?

15) Kakue npernogasarenn noctaBuU/n OT/IMYHbIE OLEHKW CTYLEHTY
defoposy?

16) Mo KaknM gucumniMHam cTyaeHT ®efopoB Noy4Yus OT/IMYHbIE
OLIEHKN?

17) Kakue CTyaeHTbl yyatcs B TOM Xe rpynne, 4To 1 deaopos?

2. PaspaboTaiiTe NporpaMmMbl peanmsaluy onepaumin BblumTaHus
W fleneHns oTHoLeHWin ana CYB /[ cemeitcTea dBASE. Tpebyemble nve-
Ha (hainnoB 1 aTpUOYTOB MepeaBaiTe Kak napameTpbl.

3. Bn. 221 npvBeeH MeTO/ NomMCKa BEPOSTHOrO K/o4va OTHOLLIE-
HUA (EC/M OH EAVHCTBEHHBIN). 3 MONHOrO Cnncka aTprbyToB OTHOLLE-
HWA BbIYEPKHUTE Te, KOTOPbIle BCTPEUAKOTCA B MPaBbIX YacTAX (PYHKLMO-
Ha/bHbIX 3aBUCUMOCTel. OCTaBLLKECA aTPMOYTbl 06pa3ytoT BEPOSTHLIN
KoY. [loKa>Ku1Te KOPPEKTHOCTL 3TOr0 MeToAa. Kakoe MHOXECTBO (PyH-
KLMOHa/TbHbIX 3aBUCMMOCTEN HEOOXOAMMO MCMONb30BaTh?

4. Kakoii Hopma/ibHO# hopMe COOTBETCTBYET 6asa AjaHHbIX, NpuBe-
[leHHad B 3agaHumn 1?

5. OnpegennTe OTHOLLIEHMS B 3H® Anst M3BECTHOO CrNCKa aTpuby-
TOB B/] 1 (hyHKUMOHA/IbHBIX 3aBUCYMOCTEN.

TabenbHbIi Homep (Tab. N) YyacTok -» Llex
damunums paboyero (PN0O) Tab6. N -» Lex

Llex Tab6. N -» YyacTok
YyacTok Tab. N, Aata —=Cymma
Jata Tab.' N -> d/0

Cymma 3apnnarsl (CymMma) Ta6. N = dUNO, YuacToK

6. OnpesenvTe OTHOLEHUSA B 3H®P 1 M3BECTHOIO CNUCKa aTpnby-
ToB B[, 1 (hyHKLMOHANBHBIX 3aBUCUMOCTENA.

®NO cnyxaulero (PU0O) ®dNO, AaTa —» [LOMKHOCTb
JOMKHOCTb OO —[10/KHOCTb

Jara ®VO, Jata —3apnnata
3apnnata ®UNO, Nmsa_pebeHka —Bo3pacT

ms_pebeHka
Bo3spacT pebeHka
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7. PaspaboTaiiTe CTPYKTYpY ABYXYPOBHEBOW CETEBOI Oasbl JaHHE
QNS 33]aHHOr0 MHOXECTBA aTPUOYTOB 1 OTHOLLIEHWIA.

®UNO cTypeHTa \Y(PWO, MNpynna)

Mpynna bLLpenogasatens, Kadeapa)

AucumnnnHa r(®nN0, QucumninHa,
Mpenopasatesb, OLeHKa)

Mpenogasarens Y(I'pynna, MNpenogasaress,

OvcumnnnHa, [eHb 3aHATUIA)

Kacheapa

OueHKa ak3ameHa P(OncuunnuHa, Kadeapa)

[JeHb 3aHATNiA

CTyfeHTbl 1 npenofasaTtenu-04HOhaMubLbl OTCYTCTBYHOT.

8. HaliguTe BCe BEpOSATHbIE K/OYM B OTHOLWLEHMN T3 13 n. 2.2.1.

9. [ins NpyBEeEHHOI HMKE MEPaPXNYECKON CTPYKTYPbI 6a3bl AaHHbIX
YKaXUTE MUHMMa/IbHO BO3MOXHbI HAbop aTpubyTOB B OTHOLLIEHUSIX:

ATpnbyThl: My3eid, Fopog, SkcnoHat, og, Boictaska, PO pec-
TaBparopa.

OtHoweHms: \Y(Myseit, Fopog), C(3kcnoHat, Mog nocTynieHns),
T(OkcnoHar, Mo pectaspauum, ®N0O), 5(BbicTaBka, IkcnoHart, og
BbICTaBKM).

BeepHble oTHoweHus: (W,C), (C, S), (C, T).

Ha3BaHua My3eeB 1 BbICTABOK He MOBTOPAHOTCA.

10. Ans 6a3 gaHHbIX B 3H® 13 3aAaHWi 5 1 6 NpoBepbTe UX aLK-
JIMYHOCTb.

11. V13 KaKunx aTpmbyTOB COCTOMUT MEPBUYHbIA KHOY OTHOLLIEHNS, B
KOTOPOM HET CrnpaBef/MBbIX (YHKLMOHa/IbHbIX 3aBUCUMOCTEN?



[NABA 3

METOAblI OPITAHUSALUUWW JAHHDbBIX

3.1

AHATN3 ANNTOPNTMOB
N CTPYKTYP OAHHbIX

MeToabl XpaHeHMS AaHHbIX B NaMaTn 3BM 06bI4HO npeano-
nararT pasfe/ibHoe XpaHeHne 3Ha4YeHWI KaX 0 COCTaBHOW efu-
HULbl MHpopmauun. OTaensHoe 3HavyeHne CEW, Haxopsleecs B
namaTn 3BM, Ha3blBaeTCA 3anmcblo. 3anncb COCTOUT U3 3HAYEHNIA
aTtpubyToB, BXoAsaWwmx B cTpykTypy CEW. MHOXecTBO 3anuceit
obpasyeT maccus, unu aiin. TepMUH Mmaccus 06bIYHO UCMONb3Y-
eTCs NPW PacCMOTPEHUN AaHHbIX B OrepaTUBHOM namaTn 3BM, a
TEPMUH haiin NPUMEHSETCA ANA AaHHbIX, XPaHUMbIX Ha BHELLIHWX
3anoMuHaloLWmMX yCcTpoincTBax. Kak npasuno, gaiin cogepxuT 3a-
nucy, NpuHaanexatine ogHon n Toi xxe CEW, xota B 06Lem cny-
yae 37O He ABNSETCA 0653aTeNbHbIM.

Mof opraHm3aumein 3Ha4eHWn gaHHbIX MOHUMAKOT OTHOCUTE/TbHO
YCTONYMBLIV NOPSAOK PacrnooXeHns 3anuceil JaHHbIX B NaMATy
3BM u cnocob obecneyeHuns B3avMOCBA3N MEXIY 3annCAMMN.

OpraHusaums 3Ha4yeHui gaHHbIX (fanee HasblBaemas MPoCTo
opraHusaunein gaHHbIX) MOXET ObiTb NMHENHON N HENNHENHOA.
Mpy NMHeRHON opraHn3aunm JaHHbIX KaXKaas 3anncb, Kpome nep-
BOW 1 nocnefHel, cBsizaHa ¢ O4HOI NpeablayLLein n ogHoM nocne-
[YHOLLLEeR 3anncsMu. Y 3anucein, cOOTBETCTBYHOLMX HENUHEHOW
opraHun3aLmm faHHbIX, KOIMYeCTBO MpeablAyLWnX 1 NocnefyroLmnx
3anmncein MOXKET 6bITb MPON3BO/bHbLIM.

JInHeHble MeTOAbl OpraHu3aLum JaHHbIX Pa3nyakTCcs TONb-
KO cnocobamu yKasaHus NpeablayLLeid 1 nocneayoLLLein 3annucm no
OTHOLLEHUIO K JaHHON 3anucK. Ho 370 NpuBOAUT K TOMY, YTO an-
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ropuTMbl, 3(EKTUBHbIE 415 OAHUX METOLOB OpraHu3auumn fgaH-
HbIX, CTAHOBATCSA HEMpuemaembiMn NS 4PYrnX MeTOLO0B.

Cpefy NMHenHbIX METOA0B BblAeNat0TCA NocnefoBateibHas 1
LienHas opraHusanmy gaHHbiX. Mpu nocnegoBaTenbHON opraHm3sa-
LM faHHbIX 3anncy pacrnonarakTcs B NamAaTh CTPOro OfHa 3a Apy-
roin, 6e3 NPOMEXYTKOB, B TO MOCNeA0BaTe/IbHOCTH, B KOTOPOW
OHV obpabaTbiBatoTCa. MocnegosaTesibHas opraHn3aL s 4aHHbIX
06bIYHO ¥ COOTBETCTBYET NOHATUIO MaccuBs (thainn).

3anucu, cocTaBnAIoLLME MACcCKB, C TOUYKM 3peHus cnocoba yka-
3aHMA UX ANNHLI AENSTCA Ha 3anncyu PUKCMPOBAHHOW, NepemeH-
HON 1 HeonpeAeNeHHOWN ANNHbI. 3anucK hrUKCUpoBaHHOW (MocTo-
AHHOI) LMHBI UMEIOT OAMHAKOBYIO, 3apaHee U3BECTHYIO A/INHY.
Ecnu gnnHbl 3anmcein HeogMHaAKOBbI, TO A/IMHA YKa3blBaeTCs B ca-
MOM 3anucun. Takune 3anncu HasbiBaKT 3anUCMU NepeMeHHON An-
Hbl. BMeCTO IBHOr0 yKasaHWsi A4/IMHbI 3anncyu MOXHO OTMeYaTb
OKOHYaHMe 3anucu creymanbHbIM CUMBOIOM-Pa3fenunTenem, Ko-
TOPbIV He [LO/HKEH BCTpeYaTbCsa cpefn MH(HOPMaLMOHHbLIX CUMBO-
NOB 3HaYeHMs 3anncun. 3anncK, 3akaH4MBaroLLnecs pasgenuTenem,
Ha3bIBaKOTCSA 3anNuUCAMUN HEONPEAENIEHHOW L/IHbI.

Afpeca NMPOMeXyTOUHbIX 3anuceil PUKCMPOBAHHOWN AJINHbI B
mMaccuBe 3afaroTcs hopmynoi

AG) = A(l)+(i-1)*L,

rae A(1l) - HavanbHbI agpec NepBoli 3anucuy;
A(i) - HauanbHbI agpec i-ii 3anncy;
L - AnvHa ofHoii 3anmcu.

L na maccusa 3annceil NnepeMeHHON 1 HeonpeaeneHHoM ANNHBI
nofo6HOW npocTol opmynbl He cywecTByeT. OHU 3aHUMalOT
MEHbLUNIA 00beM NaMATU, HO UX 06PaboTKa BEAETCS C MEHbLLIEN
CKOPOCTbH, NMOCKONbKY 3aTPYyAHEHO OOHapyXXeHue crneaytoLlein
3anucy.

B cTpyKType 3anuceii nocneaoBatesibHOro MaccmBa 006bIYHO
BbIAENSETCA OANH WM HECKOBbKO K/THOUEBbIX aTPMOYTOB, MO 3Ha-
YEHMSIM KOTOPbIX MPOUCXOAUT AOCTYN K OCTa/lbHbIM 3HAYEeHUAM
aTpubyToB TOI Unu NHOW 3anucn. CocTaB K/OUeBbIX aTpMbyTOB
Heob653aTe/IbHO COOTBETCTBYET MOHATUIO MEPBUYHOIO KNHOYa.
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Byziem cuMTath, 4YTO MOC/ef0BaTe/IbHbIA MacCcuB COCTOUT U3
3anuceii (UKCUPOBAHHON ANUHbI, a Cpen aTpubyToB 3anuncu oy-
[eM BblensaTb TONbKO OAUH KOYeBOW aTpnbyT. Hanuuve B 3a-
nucax apyrux (HeknoueBbiX) aTpubyToB creunansHO He Orosa-
puBaeTca. MnntocTpauneit Takoro nocnefoBaTeNbHOro mMaccusa
CNY>XUT puc. 3.1.

pl)  P() P() P(M)

1 2 i M
Howmepa 3anucei

Puc. 3.1. MocnepoBaTenbHasa opraHM3aynsa jaHHbIX

KntoueBble aTpnbyThl B 3anmcsax 0603HavaroTca Yepes p(i), rae
i - HOMep 3anucu, obLee YNCNOo 3anncein B MaccMBe 0603HaYaeTcs
yepes M.

3anucu maccmBa MOryT 6bITb YNOPSAAOUYEHHbIMY MW Heynops-
[JOYEHHBIMW MO 3HAYEHMAM KNHOYeBOro atpubyTta (knwoua), Uma
KOTOPOro 0MHaKoBO BO BCeX 3anmcsix. KnoueBoi atpnoyT 06bIy-
HO AIBNSeTCA aTpMOYyTOM-Npu3HakoMm. YacTo TpebyeTcsa noamep-
XXUBaTb YNOPAL0YEHHOCTb 3anmnceil N0 HECKONIbKUM UMeHaMm K/to-
4yeBbIX MpPWU3HaKoOB. B 3ToM cny4yae cpean nNPU3HaKOB
yCTaHaB/IMBAETCA CTapPLUMHCTBO. Y C/I0BME YNOPALOUYEHHOCTH 3a-
nuceii B maccuae (M BOOGLLE A8 TMHENHONM OpraHu3aumnmn gaHHbIX)
BbIFNAAUT CnefyrowmmM obpasom:

p(@)<=p(+ 1)- ynopsaaoueHHOCTb MO BO3PACTAHMIO;
p(i) >= p(i+l) - ynopsago4eHHOCTb M0 YObIBaHWIO.

Hanbonee BaXXHbIMU 1 4aCTO NPUMEHSAEMbIMU airOPUTMaMm
06paboTKM faHHbIX ABNATCA (HOPMUPOBAHME AaHHbIX, UX MOUCK
M KOPPEeKTMPOBKa, a TakXKe nocsefoBatenibHas 06paboTka. 3Tu
anropuTMbl MOTYT ObITb peasn3oBaHbl C UCMOb30BaHWEM LOCTa-
TOYHO 6ONMbLIOr0 KOMMYeCTBa METOAOB OpraHu3aunmn AaHHbIX.
30€eCb Mbl paCCMOTPUM BbIGOP HaMNYULLErO MeTOAa OpraHm3aynm
[aHHbIX [N Ha3BaHHbIX anroputmMoB. CaMu MeToAbl opraHu3a-
UMM AaHHbIX 6yayT npefAcTaBfieHbl B UX MpocTeliwein dopme, a
YTOYHEHWS, pacCUMTaHHbIe Ha laHHble 601bLIOro 06beMa Ha BHe-
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LWHUX 3aNOMUHAKLWMX YCTPOMCTBAX, KaK 3TO XapaKTepHO ANs
CYB/[ v nakeToB NpUKNagHbIX nporpaMmm, npmsogarca s n. 3.3.
[aHHble 00bIYHO BO3HMKAKOT B HEYMOpsA0UYEHHON dopme.
Mepepn 06paboTKON, Kak NpaBmo, L,enecoobpasHo ynopsgounTb
MX N0 3HAYEeHUAM K/HOYEeBbIX aTPUOYTOB, YTO COCTaBNAET OAHY U3
OCHOBHbIX paboT no popmmnpoBaHuto (MOAroToBKe) AaHHbIX. [po-
Leaypy ynopsgoyeHus (ainna 4acto Ha3blBatOT COPTUPOBKOMA.
YnopagoyeHHble faHHble 3P(PEKTUBHbI 415 opraHu3aunmy 6bl-
CTPOro nomcka HpopMauun. BbiXo4Hble JOKYMEHTI, BbIBOAUMbIE
Ha neyaTb, NMOSYYEHHbIE HA OCHOBE OTCOPTMPOBAHHbLIX [aHHbIX,
YL06OHbI AN fanbHelLWero Ncnosiib30BaHnA YenoBekom. MHorue
anropuMTMbl 3aZay ynpasneHus BOOOLLE pacCyMTaHbl Ha UCNOMb-
30BaHMe TO/IbKO YMOPALOYEHHbIX AaHHbIX. OTCOPTUPOBAHHbIE
[aHHble M03BONAIOT OPraHn30BaTh 6bICTPY 06pab0TKY HECKO/b-
KX MaccusoB. [lanee 6yfem cumTaTb BCe MacCyBbl YNOPAA0YeH-
HbIMW MO BO3pacTaHWO 3HAYEHWI OAHOro aTpubyTa, Korga Asns
Kntova i-# 3anucu p(i) cnpasegnuso ycnosume p(i)<=p(i+l).

KpuTepun adpdpekTMBHOCTU aniropuTMoB

EcTeCcTBEHHOI XapaKTepucTuKon a(eKTUBHOCTU TOro Un
MHOTO0 anropmMTMa CNy>1T BPeMS €ro BbINO/IHEHNSA B 3aBUCUMOCTH
0T psfa napamMeTpoB XpaHWMOU MHGopMaLun. Mo3aToMy Ans Kax-
[JOro MeTofa opraHusauum AaHHbIX TpebyeTcs aHanu3npoBaTtb
clieflytoLme BeIMYUHBI:

* BpeMsi (DOPMMPOBaHUS AaHHbIX, T. €. BPEMSA CO34aHus B na-
MATM 3BM TaK 1Uin nHaye ynopagoueHHOro NpeacrasneHms
[aHHbIX (YynopsgoyeHue crnoco6HO YCKOPUTb BbINOMHEHNE an-
rOPMTMOB MOUCKA AaHHbIX);

* Bpems NoucKa flaHHbIX. Kak 13BecTHO, ycnoBums noucka (Bbl-
60pKK) Ha NpakTUKe MOryT OblTb 4OCTATOYHO Pa3HOO6pas-
Hble. AHann3npyeTcsa 06bIYHO NPOCTENLNIA N Hanbosee pac-
NPOCTPaHEeHHbIN ciy4vail (MOMCK NO COBMAAEHMIO) - HalTU
3anucy, y KOTOpbIX 3Ha4YeHWe KNK4eBoro atpubyta paBHO
3apaHee N3BECTHOW BeNMYuHE (;
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* BpeMs KOPPEKTUPOBKYM AaHHbIX. V3 BCeX BO3MOXHbIX Bapu-
aHTOB KOPPEKTUPOBKYM YUUTLIBAETCA BK/IKOUEHWE UMW UCKIHO-
YeHne OJHOW 3anucu;

* 06bEM ONONHUTENIbHO NaMATK, pacXo4yeMoit Nog cny»e6-
HYH MH(opMaLmIo (Hanpumep, agpeca CBA3N).

Ha BpeMs BbINOMHEHNS aITOPUTMOB BAWSET, OAHAKO, pafg ak-
TOPOB, KOTOpble He XOTeNnocb Gbl paccmaTpuBatb NPy TeOpPeTu-
4ecKOM aHasim3e airopuTMoB. Cpeamn HUX - BbICTPOLENCTBME KOH-
KpeTHO OBM, npumMeHseMbliA S3bIK NPOrpaMMnpoBaHuns, CTUsb
nporpaMMmnpoBaHna KOHKPeTHOro nporpammmcta. YTobbl MOX-
HO ObI1I0 He NPUHUMATL BO BHMMaHWe NoL0o6HbIe (haKTopsbl, Lene-
co06pa3HO aHanM3npoBaTb He BPeMSs, a KOMYECTBO BbIMO/HSE-
MbIX 3/1EMEHTapPHbIX Onepaymii, B HaCTHOCTM OnepaLunin cpaBHeHUs
3HaYeHUI KYeBbIX aTpMOYTOB M UCKOMbIX BEMYMH. Bpems Bbl-
NOSIHEHMSA anropuTMa 06bIYHO NPAMO MPONOPLUOHANBHO YnCy
TpebyeMbIX CpaBHeHWIA, 1 NOL06Has 3aMeHa KpuTepus apgeKTms-
HOCTW afiropMTMa BNOJIHE 3aKOHHa.

Mpwn aHanM3e anropMTMOB HEOBXOAMM elle pPAf LONYLEHWA,
obecneunBatoLWmnX NCMob30BaHME PaBHOMEPHOIO pacnpeaeneHus
BEPOSATHOCTEN 415 BCEX CNYyYalHbIX BEIMUYMH, ONUCLIBAIOLLUX pa-
60Ty anropuT™Ma, B TOM YuChe:

* pacnpegenieHne 3HaYeHUn KYeBbIX aTpOYyTOB B MaccuBe

13 M 3anuceri - paBHOMEPHOE;

* 3HAYEHME Q MPU NOWCKe MO COBMAaJEeHN0 BbIGPaAHO CnyYaii-
HO: 3TO 03HayaeT, YTO NOWCK C OJMHAKOBOWN BEPOATHOCTLIO
1/M MOXXeT 3aKOHUUTLCA Ha /Il060N 3anncn maccuea;

* NOMIOXKEHNE BK/IOYAEMON (MCKNKOYaeMOo) 3annucu nNpu Kop-
PEKTUPOBKE OMNPeAensieTca TeMU XKe BEPOSTHOCTAMU, YTO U
npun Nnomcke.

MUVHVMManbHOe YMCIO CPaBHEHWIA NpW yNopsLoYeHUN nocne-
[0BaTeNIbHOro (haitia MOXHO OMNpeAenuTb, He paccMaTpmBas HU
OfHOr0 KOHKPEeTHOro anropmtma Cc noMoLbl PaccyXeHuid, xa-
PaKTepHbIX A48 Teopun nHGopmauun. Mpoueaypa ynopagodeHns
COCTOMT M3 CEPUM CPABHEHMIN KKOYEBLIX aTPUOYTOB U TeX UK
WHbIX nepepacnpeeneHnin 3anucein No pesynbTatam CPaBHEHMS.
MaccuB, 06nagatoLLNin HanbonbLIEen HeONpPeaeNeHHOCTbLIO CBOEr0
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COCTOAAHUSA, 6yaem HasblBaTb cnydvaliHbiM MaccuBom. Bce ero M!
COCTOSIHMIA PaBHOBO3MOXHbI. Yepe3 M! 0603Ha4eHO npounsBese-
Hue 1-2-...M.

Takum 06pa3oM, MUHUMaIbHOE YMC0 CPaBHEHWIA, HE06X0AM-
MOe /11 yropagodeHus maccrsa U3 M 3anucei, onpegenseTca Kak

C =log MY,

4YTO COOTBETCTBYET MUHUMA/IbHO BO3MOXXHOMY YKC/y BOMPOCOB 0
COCTOSAHMN MaccuBa C BO3MOXHbIMW OTBeTaMy TumMa: fa - Her.
Ycnosumcs, 4to hyHKums log 0603HayvaeT norapugm no ocHoBsa-
HUtO 2.

Mocne npeobpasoBaHuii No hopmyne CTUPANHIa NOSTyYaeM:

C=M <(log M -143).

B aHanm3e afiropUTMOB NPUHATO YUNUTbIBATb B NOL06HbLIX (hop-
Mynax Nnlb Te craraemble, KOTOPble OWYTUMO B/IMAKOT Ha 06-
LY CyMMY (PasHOCTb).

CooTBeTCcTBYHOLLEE NpeobpasoBaHme BbirnaamT kak C ~ M «log M
(unTaetcs: C nponopumoHansHo M ¢logM). 3HaveHem Koadhu-
LMeHTa NPonopLMOHANbHOCTA B 3TOM KOHTEKCTE Mbl UHTEpPeco-
BaTbCs He 6yaem. PasymeeTcs, cnpasejnBa 3anuncb BblpaXXeHns
[ANna BpemeHn copTupoBkn T ~ M e<log M.

Mowuck B nocnegoBaTe/ibHOM MaccuBe

MouckoM HasblBaeTca npouesypa BblLeNeHUS U3 HEKOTOPOro
MHOXKeCTBa 3anucel onpeaeneHHOro NogMHOXeCTBa, 3anmcu Ko-
TOPOro YZOB/IETBOPAKOT HEKOTOPOMY 3apaHee MocTaB/eHHOMY
YCNOBMIO. Y CNOBKE NOMCKA YaCcTO Ha3biBAKOT 3aMPOCOM Ha MOWCK.

MpocTelWwnM ycnoBmem noucka SABSETCSA MOMCK Mo coBnaje-
HWIO, T. €. PaBEHCTBO 3HAYeHMA KIOYEBOro aTpubyTa i-i 3anucu
p(i) n HEKOTOPOro 3apaHee 3aflaHHOr0 3HayeHUs q. ANropUTMbI
BCEX Pa3HOBWUAHOCTEN NOUCKA MOXHO MONYUYUTb U3 aNropuTMoB
noucka rno CoBMajeHnto, KOTOpbIe U paccmaTpuBatoTCs B Aallb-
Heliwem.
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Ba3oBbIM MeTOLOM [OCTYNa K MacCuBy AB/IAETCA CTYyneHYa-
ThbIli ToMUCcK. ATOT METOS NpeAnonaraeTt ynopsgoueHHoCTb o6pa-
6aTbiBaeMblIX 3anucer, npuyem 6e3pas3nMyHoO, NoO BO3pacTaHuio
unn No ybbiBaHWO. [ns onpefeneHHOCTH Byfem cyuTatb, 4TO
MaccuB OTCOPTMPOBAH MO BO3PACTAHMIO 3HAYEHUW K/1H0YeBOro
aTpuéyTa p(i).

MpocTeiwnM BapraHTOM CTyNeH4aToro novcka (ero MoXxHo
Ha3BaTb OLHOCTYMEHYaTbIM) ABNAETCS MOCNefOBATENbHbIA MOUCK.
Mckomoe 3HayeHne  CpaBHMBAETCH C K/IHOYOM MEepBOK 3anucu,
ec/iv 3Ha4YeHMs He COBNAZaloT, C KNKOYOM BTOPOM 3anucu U T. 4. 4o
Tex Mop, Nnoka ¢ He cTaHeT 60/blle KNKYa oYepefHON 3anucu.
ANropuTM™ NocnesoBaTe/IbHOro NOMUCKa MOXET ObITb NPeAcTaBIeH
cneaytoLLein NporpamMmmoii Ha a3bike Mackanb:

program poisk;

const M=20;

var i,q:integer;

p: array[l..M] of integer;

begin

write(*BBOfl );

readin(q);

fori:=l to M do

begin

>yrke(‘BBod’, i, ‘ anemeHTa maccmsa’); readin(p[i])
end;

ir=l;

while g < p[i] do i:= i+1;

if g <> p[i] then writeln(‘B maccuBe HeT 3HauYeHUSA’, Q)
else writeln(‘HOMep “,i,” 3HaueHue’, Q)

end.

Umncno cpaBHeHUIA B LMKNe while MOXeT ObITb BbIPaXKEHO Kak
C= £ i*r(i), rae cymMumpoBaHue No i BeAeTcs B npefenax ot 140 M.

Monck ¢ oAnHaKoBoM BepoATHOCTbIO r(i)=I/M MOXeT OKOH-
4ynTbCA Ha M060oI 3anncu, No3Tomy

C=@@/M)-1i=(M + D)2unn C ~ M.
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PaccMOTpuM [BYXCTYMNeH4YaTbli NOUCK B MacCcuBe, COCTOSILLEM
13 M 3anuceii. [ns 3agaHHoro M Bbi6upaeTcs KoHcTaHTa dl, Ha-
3blBaeMas Lwarom noucka. Ecnm Heo6XoAMMO OTbICKaTb 3anuch Co
3Ha4YeHMeM K/t04eBOro atpubyTa, paBHbIM ¢, NPOU3BOAATCA Crie-
JytoLine nencTems.

3HayeHue q nocnefoBaTe/lbHO CPaBHUBAETCA C PALOM BE/IMUMH
p(1), p(1+dl), p(1+2*dl), ..., p(I+k*dl) go Tex nop, noka bygert
BrepBble JOCTUTHYTO HepaBeHCTBO p(l+m™*dl)=>q. 3gecb 3aKkaH-
yMBaeTCA nepsas CTyMeHb Noucka. Ha BTOPOW cTyneHu g nocre-
[0BaTe/IbHO CPaBHMBAETCA CO BCEMM K/IOYaMU, KOTOPble UMEeKT
Homep |+m*dl n 6onblie, 4O TeX NOp, NOKa B NpoLecce cpaBHe-
HWUM 6yaeT AOCTUTHYT KtOY, 60NbLINIA, YeM (. VI3BNeYeHHble Npw
3TOM 3anucy C KNKYOM ¢ 06pa3ytoT pesybTaT MoucKa.

O(PheKTUBHOCTb MOUCKA U3MEPSAETCA KOMYEeCTBOM MpOou3Be-
[EeHHbIX CpaBHeHWIA. 411 BYXCTYNEHYaToro nomucka cpegHee Ymnc-
N0 CpaBHEHWI MPUMEPHO COCTaBUT:

C=M/(2*dl) +dl/2.

MapameTp dl BbIGMpaeMblii U eCTECTBEHHO BbIGpaTh €ro Tak,
4yT06bl MMHUMM3NPOBanock C. byaem cumtath dl HenpepbIBHOM
MepPeMeHHON 1 BbIYUCANM MPON3BOAHYHO

C’= - M/(2*dl A2)+1/2.

13 ycnosua C’= 0 nonyyvaem dI=SQR(M). BTopast nponssos-
Had C“ B Touke X = dl nonoXuTtensHa, cnefoBatenbHO, JOCTUTHY-
TO MUHMMasbHOe 3HavyeHue C.

Mpun n-cTyneH4yaToM MOMCKe 3apaHee BbIGUPatOTCSA KOHCTaH-
Tbl N1 S. Ha nepBOM 3Tare K/to4yeBble aTpUBYThl 415 CPaBHEHUS C
MCKOMbIM K/IIOYOM ( Bbl6GMPatOTCs U3 MaccmBa Mo 3aKoHy apudg-
MeTMYecKoli nporpeccumn, HaunHasa ¢ p(1) n warom di=M/S (ok-
pyrfieHne B MeHbLUYH CTOPOHY). Korga 6yfeT BrnepBble fOCTUT-
HyT ko4 p(k) > g, BbioupaeTcs war d2 = dI/S v opraHu3yoTcs
CpPaBHEHUS C 3TUM Lwwarom, HauuHasa ¢ p(k-dl). OnucaHHble ageii-
CTBMS MOBTOPAKOTCA N pa3, NpUMYeM Liar Ha NocnefHein CTyneHu
noucka dn=1

MuHUManbHoOe Yncno cpaBHeHMn gocturaetca npu S=MA/n),
1, KpOMe TOro, cyLlecTsyeT ontumMansHoe n=1n(M).
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CTyneHYaTbll NMOUCK MMEET BaXKHbI YaCTHbIA BapuaHT -
OMHapHBbIA Nouck, Korga S=2.

[ns 6MHapHOro novcka BBOAATCA NeBas rpaHuLa nHTepsana
novcka A n npasas rpaHuua B. NepBoHayanbHO MHTepPBas 0XBa-
TbIBAeT BeCb Maccus, T. e. A=0, B=M+1. Bbluncnsercs cepefmHa
nHTepsana i no gopmyne i=(A+B)/2 ¢ OKpyr/ieHnem B MeHbLUYHO
cTopoHy. Kntou i-ih 3anuncu p(i) cpaBHMBAETCA C MICKOMbIM 3HaYe-
Huem . Ecnm p(i) =q, To nonck 3akaH4mBaetcs. B cnyyae p(i)>q
3anncu c Homepamu i+1, i+2,..., M 3aBefJoMO He cogepKaT K/o4da
g, U HaJ0 COKpPaTUTb UHTEpPBaN Noucka, NpuHAB B=i. AHanoruny-
Ho npu p(i)<q Hago B3ATb A=i. [lanee cepeanHa NHTepBana Bbl-
yncnseTca 3aHOBO, 1 BCe feNCTBUS NOBTOPAtOTCA. Ecnn ByaeT fo-
CTUTHYT HY/NIEBOI MHTepBas, TO TPebyeMOoil 3anncu B MacCcuBe HeT.

ANropuT™M GMHAPHOIro NOUCKa MOXKET ObITb NPeACTaB/EH Cle-
AytoLLel mporpammMoli Ha A3bike Mackanb:

program bin;

const M =10;

var i,A,B,q: integer;

p:array[l..M] of integer;

begin

write(‘BBOfl q°);

readin(q);

for i:=1 to M do

begin

write(‘BBOfl\ i, ‘ anemeHTa maccusa’); readIn(pli])
end;

A:=0; B:=M+1;

i:=(A+B) div 2; {onpegeneHne cepeanHbl MHTepBania}
{umkn go BcTpeun p[i]=q wim go Hynesoro nHTepsana A=i}
while (p[i]<>q) and (A<i) do

begin

if g>p[i] then A:=i else B:=i;

i:=(A+B) div 2; {cepefmHa HOBOIro NHTepBana}

end;
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if A=i then writeIn(‘B MaccmBe HeT 3Ha4yeHUs’, Q)
else writeln(‘HOMep *,i,” 3Ha4eHune’,q)
end.

[l0CTaTOYHO NIerkKo OLEHUTb MaKCHManbHOE YIC/I0 CPaBHEHWIA
Cm npv noucke faHHbIX 6UHapHbIM MeTofoM. CoKpallleHne WH-
TepBasa MoUCKa Ha KaxoM Liare B XyJLleMm cnyyae npuBefeT K
WHTEpPBany HynesoW A/IMHbI, YTO COOTBETCTBYET OTCYTCTBUIO B
mMaccuBe UCKOMOTO 3HayeHus KnoyeBoro atpubyra. MNocne nep-
BOr0 CpaBHEHWUA MHTepBan rnoucka coctaBut M/2 3anuceid, nocne
BTOpOro - M/4 n 1. a. Korga nHTepsan novcka Brnepeble CTaHeT
MeHbLlUe 1, npuMeHseMas cxema OKpYrieHus pesynbrara fefleHuns
[aCT HyNeBOW MHTEPBA/ U NOUCK 3aKOHYMTCA. DTO COOTBETCTBYET
HepaBeHCTBY

M/(2/Cw)<=1

(3Hak N1 0603HauaeT BO3BeAeHME B CTeneHb), 0TKyaa Cm~log M.

CpeaHee 4MCno CpaBHEHU Npu BMHAPHOM NOWCKe cocTaBNs-
et C=log(M) -1. ina o60ocHOBaHWA NpeAcTaBUM BCe BO3MOXKHbIE
pa3BeTB/IEHNA anropuTMa GMHapHOro Noucka B BUAe fepesa. Yuc-
Nno ypoBHeit aepeBa cooTBeTcTBYeT CT. [1010BMHA BO3MOXHbIX
CpaBHEHWU pacnonoXeHa Ha NocnefHeM YPOBHE U NOSIOBMHA - Ha
nepsbix (log(M)-I) ypoBHsxX.

OnpefenexHvie nyyllero Metoga noucka (M3 pacCMOTPEHHbIX
BblLLE MOC/eL0BaTe/IbHOr 0, IBYXCTYMNEHYaToro n 6HapHoro) onu-
paeTcs Ha cnefytoLine paccyxaeHns. Bo Bcex Tpex cnyyasx Bpems
novcka fBnseTcs yHKuUmMed oT yncna 3anucein M. KoHKpeTHble
BbIPaXXEHMWA COCTaB/AOT:

* 4119 NOC/ef0BaTeNbHOro Noucka

T1-M vnu TI=kI*M;
e N4 ABYXCTYNEHYATOr0 NOUCKa
T2~SQR(M) nnn T2=k2(SQR(M));
* 1151 GUHAPHOro noncka
T3~logM wnnn T3=k3*logM.
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Koath(hmumeHTbl NPONOpPLMOHaNbHOCTY B K&XKA0M Ciyyae He-
13BECTHbI (OHW OMNpeseNnsoTCa B 3aBUCUMOCTHY OT ObICTPOAEACTBMUA
3BM 1 npumeHsAeMoro A3bika nporpaMMmnpoBaHmsa). OLHaKo ove-
BUAHO, YTO (DYHKUMA forapudma pacTeT ¢ yBenmyeHmem M meg-
NeHHee, YeMm aBe Apyrue dyHkumm (ana T1 n T2), Kak 3T0 NoKasa-
HO Ha puc. 3.2.

Psic. 3.2. CpaBHeHMe MeTO0B MOMCKA JaHHbIX B MaccuBe

MMo3TOMY MOXHO YTBEPXKATb faXe MPU HEeM3BECTHbIX KO3(-
tnumerTtax ki, k2, k3, 4To npn gocTaTO4HO 6ONLLIOM YKUCNE 3a-
nuceii M GMHapHbIA METOA NOUCKa BbIMOAHAETCS, 6€3yCNOBHO,
ObICcTpee ABYX ocTanbHbIX. 3HaYeHus ki, k2, k3 BnusoT Ha rpa-
HUYHYIO BENIMUYNHY M, BbiLLe KOTOPOI NpenMMyLLecTBO GUHAPHOTO
noncka 6e3ycnoBHo.

KoppeKkTupoBKa nocsiegoBartesibHOro maccmaa

KOppeKTMpOBKa Macc1MBa MOXKET KacaTbCsi OFHOW €ro 3anucy unu
rpynnbl 3anuceid. OTaenbHas 3annCh MOXET BK/OUYATLCS B MacCuB
M UCKNKOYATLCSA 13 HEro. Kpome Toro, B 3anncu MOryT GbITb M3MeEHe-
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Hbl 3HAYeHMA OTAeNbHbIX aTPpMBYTOB (KakK MPaBuI0, HEK/THOYEBbIX).
B nto6om cnyyae nepes HenocpeACTBEHHO KOPPEKTUPOBKOI BbINO/-
HSETCS MNOVNCK MECTOHAXOXAEHNA KOPPEKTUPYEMOIA 3anmci.

BkntoueHve HOBOIM 3anucuy (HanpumMep, CO 3Ha4YeHNEM KkoYe-
BOro atpubyTta w) B nocnegoBaTefibHblli yNOpsAL0YEHHbIA Mac-
CMB He J0/MKHO HapyLwaTb ero ynopsigoyeHHocTb. Mo3aToMy CHa-
yasa Heo6X0AMMO HAWTW MNOJIOXEHWE HOBOM 3anucu
OTHOCMTENIbHO MMEKLMXCA B MAacCMBE 3annceit, T. €. BbINOMHUTD
MOMCK KNtoYa HOBOW 3anucy w. Ecnm 3HaYeHNs W B MacCuBe HeT,
TO NMOWCK OCTAHOBMTCS TaM, rAe AO/HKHA HaxoAMTbCsA 3anucCb C
K/KOUYOM W MPK COXpaHeHnu o6LLeit ynopsaao4eHHOCTM MaccuBa.
HoBasi 3anncb He MOXeT cpasy 3aHsiTb MeCTO, 4e OCTaHOBMW/ICA
NMOWNCK, HEOBXO0AMMO BbINOMHNTbL MEPECHINIKY 3amnnceid, YTobbl OC-
BO60AMTL ero. Mepecbiyika Ha4YMHaeTCs ¢ nocneaHel sanucu (OHa
nocne NepecbiiKA 3aHNMaeT CeayoLLy0 NO3ULMI0 N0 Hanpas-
NEeHNI0 K KOHLY MaccuBa), 3aTeM NpeanocieHss 3anmch Nepechl-
naeTcs Ha MecTO nocneaHeli n 1. 4. B pe3ynbTate 0CBO60OXAaeTCA
MeCTO A5 HOBOI 3anuncu.

NTak, BpeMsi BKIKOUEHMS 3anuCK CKNafblBaeTCsH M3 BPEMEHU
nouckKa v BpPeMEHU Mepecbinkn 3anuceil. B cpegHem nepecbinka
3aTparvBaeT NMPMMEPHO MONOBWHY 3anuceil Maccuea. Bpems ne-
PECbIIKU OL4HOI 3anucy NPoONopLMOHaNbLHO ee 4/INHe.

Tk=logM+ML,
rge L - gnvHa ogHoOM 3anvcu MaccuBa.

B hopmyne gna TK BTOpoe cnaraeMoe Mo BelN4YMHe BCerja
3HauYMTeNIbHO NpeBbILLIAET NepBoe, NO3TOMY MOXHO CUATATb:

Tk~ML.

MpU UCKHOYEHUN 3aMUCK U3 MacCMBa TaK)Xe HeO6X0AMMO CHa-
yana HaliTU B MaccuBe KoY yaansemMoi 3anmci, a 3aTem BbINon-
HWTb MEepPecbINIKK 3anuceil B HaNpaBieHNM K Ha4yany Maccusa Ans
YHUUTOXEHUS UCKMOYaeMoii 3anmcy B namsTu. OYeBMAHO, YTO
BPEMS UCK/IOYEHNS 3anuncy ONMCbIBAeTCS TOW e POpMY/Ioit, UTo
1 BPEMS BKHOYEHUA 3aruncu.
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MO>XXHO NPWIATK K BbIBOAY, YTO BKIOUEHME-UCKTHOYEHWE 3anmnceit
MOOAMHOYUKE ABNSETCA OYEHb A/IMTENbHOW Mpoueaypoit. MosTtomy B
psfe cnyyaeB yA0O6HO HaKanIMBaTb KOPPEKTMPYHOLLME 3amnncy B cre-
LManbHOM MaccMBe U3MEHEHWIA, & HE BHOCUTb MX MO Mepe NOSBNEHUS.

MaccuB 3anuceid, NoABePratoLMXcs N3MEHEHMAM, Ha3blBaeT-
Cl OCHOBHbIM. VI3MeHEHUS, KOTOPble HE06X0AMMO BHECTW B OCHOB-
HO MaccuB, HakanaMBalTCA B CreunasbHOM YNopsLOYEHHOM
MacCuBe M3MEHeHMWI, pacCUMTaHHOM Ha 1<=T<=M 3anucei.
OO6bIYHO T COCTaB/SET HECKO/bKO NpoLeHTOB 0T M. pn Heob-
X0ANUMOCTN 06pabOTKM OCHOBHOIO MaccuBa OH 06bLeAUHSIETCS C
MacCMBOM U3MEHEHMWIA.

Mpun 06befMHEHNN OCHOBHOIO MaccMBa C MacCMBOM M3MeEHe-
HWI BLINONHAKTCA CnefytoLine onepaunn (anropuTM CANSHUS):

* K/tOY OYepefHOl 3anncyM OCHOBHOIO MaccuBa CpaBHMBaeT-

CA C K/IKOYOM 0YepefHOW 3anmMcu MaccmMBa U3MEHEHWI, 1 3a-
MUCb C MEHbLUMM 3HAYeHWEM KNtoYa L06aBNAeTCA B HOBbIA
maccuB (pe3ynbTaT CAUSHUS);

* KOrja BCe 3anucy 04HOro U3 MaccMBoB OyAayT nepesanuncaHbl

MONIHOCTLH, OCTaBLUMECS 3anucK ApYroro Maccuea go6asns-
tOTCA B Pe3y/IbTUPYHOLLMIA MAacCUB, U a/iTOPUTM 3aKaHYMBaEeTCA.

LlenHas (cnuckoBasi) opraHM3auus AaHHbIX

PeLeHve uenoro paga 3agay 06paboTku AaHHbIX TpebyeT npu-
MEHEHUA TaKUX MeTOLOB OpraHu3aumm AaHHbIX, KOTOpble M03BO-
NN Obl CBA3aTb (PU3NYECKN pasHEeCeHHble B NaMsATW JaHHble B
NIOFMYECKYI0 MOCnef0BaTe/IbHOCTb, ONPefenstowyo NopsagoK nx
06paboTKK. MpocTeium MeToA0M, MPUMEHSAEMBIM 415 ATUX Lie-
nei, SBNSIETCS cnuckosasi (LernHasl) opraHm3aums JaHHbIX.

Cnuckom HasblBaeTCAd MHOXECTBO 3anucen, 3aHUMaloLLnNX
MPOWN3BOJIbHbIE YYAaCTKM NamAaTK, NOCef0BaTeIbHOCTL 06paboT-
K1 KOTOPbIX 334aeTcs C MOMOLLbI0 afpecoB CBA3WN. AJPECOM CBSI3M
HEKOTOPOM 3anncu Ha3blBaeTCs aTpnbyT, B KOTOPOM XpaHUTCA Ha-
YanbHbIA aApPec NAK HOMEP 3anncu, 0bpabaTbiBaemMoli nNocne aToi
3anmucu. O6blyHaa nocneaoBaTeNlbHOCTb 06pPabOTKM 3anucei B
CMUCKe onpesenseTcs BO3pacTaHNeM 3HAYeHUI KoYa B 3anucax.
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B cnncke BbigenseTcs cO6CTBEHHas UHopmaums (3anucu ¢
cofiepXartefibHbIMW CBEAEHUAMUN) M accoLMaTUBHAA MHopMaLus,
T. €. BCe afipeca CBA3W.

OnwvcaHue 3anncei cnncka Ha A3blke NPorpaMMmpoBaHus (Ha-
npumep, MNackasb) MOXeT ObITb MPOU3BEAEHO ABYMS crocobamu.

1. OnpegeneHne afpecoB CBA3M KakK Hayas/lbHbIX afpecoB 3a-
nucem:

type ref=Anode;

node=record
key: integer; {kntou4eBoit aTpnbyT 3anucu}
other: string[30]; {ocTanbHbIe aTpnbyTbI}
next: ref {agpec cBs3n}

end;

2. OnpepneneHne apecoB CBSA3N Kak HOMEPOB 3anuceii:

const M=12;

type

node=record
key: integer; {kntoueBoi aTpnbyT 3anncu}
other: string[30]; {ocTanbHble aTpnbyTbI}
next: integer {agpec cesA3n}

end;

var t:array[l..M] of node;

BTopoii BapuaHT ABnsieTca 601ee NpakTUYHbIM, 0COGEHHO ecnu
TpebyeTcsa XpaHWUTb CMMCOK Ha BHELLHEM 3aNOMUHAIOLLLEM YCTPOiA-
cTBE.

B03MOXXHbI ABa cNOco6a OpraHmn3aLmMm CnmcKa - COBMECTHOE pas-
MeLLeHne cOBCTBEHHOW M accoLMaTUBHOM UH(OPMaLMK, Koraa 3a-
MUCb 1 ee aapec CBs3M 06pasytoT 0AHO Lenoe (puc. 3.3,a), U pasaess-
HOe, KOrja UmeeTcs CMMUCKOBas OpraHM3auuns agpecoB CBS3W U
nocnefoBaTenbHOE XpaHeHNe cO6CTBEHHOM nHopmavun (puc. 3.3,6).

Mpwy cNUCKOBOW OpraHn3aLmMm aHHbIX He06X0AUM creLmarb-
HbIl aTPNOYT, Ha3biBaEMbIli yKasaTeneM cnncka, KoTopblii cofep-
XXUT HayanbHbI agpec A1 HoMep NepBoi B Nopaake 06paboTKu
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Afpeca cBa3n

Ykazarte/sb 1 2 3 4

3anvicu
a

AccoumaTtBHas HhopMaLmst

3anvcn

Puc. 3.3. BapnaHTbl CMIMCKOBOW OpraHn3aumnmn gaHHbIX:
a - COBMECTHOe XpaHeHue 3anuceli 1 afpecos CBS3Y;
6 - pasfenbHoOe XpaHeHuWe 3anuvcein n agpecoB cBs3mn (0 - KOHeL
Cnucka)

3anucu cnmcka. Kpome Toro, agpec cBsi3an NocnefHei 3anmcu cnmc-
Ka JO/KeH cofiepXkaTb creunanbHoe 3Ha4YeHne, Ha3blBaeMoe KOoH-
LIOM Ccrucka M OTMeyvaroLlee, 4TO NOCNefyroLWnX 3annceid y gaH-
HOW 3anncuy HeT. OBbIYHO KOHel, CMUCKa OTMeYaeTcsl Hynem.

Ha pucyHkax agpec CBA3M M306paXkaeTca NpAMoyrofibHUKOM
CO CTPEeNKOWA, CTPenka yKasblBaeT Ha 3anucb, afipec XpaHeHUs Ko-
TOPOW COLEPXKMUTCA B afjpece CBA3N.

Mpn hopmMMpoBaHUN YNOPSAAOYEHHOTO CMMCKa 3anucein Bo3-
MOXHbI [iBa BapuaHTa:

* BHOBb MOCTyNatoLLMe 3anncu BCTaBNATb TakK, YToObl He Ha-

pywartb YNnopsa04eHHOCTb MO KOYY;

* cO3/aTb CHayana Heynopsi4oyeHHbIN CMCOK, a 3aTemM 0TCOop-

TUPOBATb €ro.

YunTbiBas, 4Tto A4N8 COPTUPOBKU MOXHO MCMOMb30BaTb Me-
TOA CNMAHUSA, BTOPOI BapuaHT cnefyeT npusHaTtb 60ee Leneco-
06pasHbIM.

BwvTore Bpems hopmMrpoBaHusa ynopsAo4eHHOro Cnmcka nporop-
LUnoHanbHo T~MlogM.
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[ns noucka B ynopsiio4eHHOM CNMCKe MOXXHO MCNONb30BaTh Te
YKe MeTOo/bl, YTO 1 B MOC/e0BaTe/IbHOM MaccyuBe, OA4HaKO 3(h(heKTnB-
HOCTb 3TUX MeTOLOB MHas, NOCKOJIbKY ajjpeca CBA3M CO34at0T BO3-
MOXHOCTb ObICTPOro LOCTYMa TONbKO K CIeAyHOLLEN 3annCH CNINCKA.

L1 novicka f;aHHbIX B OAHOHAMPAaBIEHHOM CMIUCKE UCMO/b3YETCS eAVH-
CTBEHHbI MEeTO[, - nocnefoBaTeNbHbIA Movck. Kntouesol aTpnbyT nep-
BOM 3anucy (ee afpec U3BNEKAETCA U3 yKasaTe/is CNCKa) CpaBHMBAETCS
C VCKOMbIM 3Ha4YeHMEM (], 3aTEM TaKOe XKe CpaBHEHVIE BbINOJTHSAETCA /151
K/t04a BTOPOIA 3anuncK, KoTopas 13s/ekaeTcs Mo afpecy CBs3n nepBoi
3anucu, n T. 4. Bpems noncka, ectecTBeHHO, NPONOpLMOHa/IbHO T~M.

HeathheKTMBHOCTb 6MHAPHOIO NOUCKA AN CNINCKOBOMN OpraHm-
3aUMu faHHbIX 00BbACHAETCA TeM 06CTOATENLCTBOM, YTO ANS LOCTU-
XEHUSA CepefMHbl MHTepBasa TpebyeTcs NocnefoBarTe/lbHoe ABUKe-
HWe B COOTBETCTBMM C afjpecaMu CBA3N Y CYMMapHOe KO/SIMYecTBO
MepexofoB 0T 3anuncu K 3anncum JocTaTouHO BeNNKO. Yncno nepexo-
[,0B OT 3aru1cy K 3anvcu npu JocTyne K cepeAnHam MHTEPBasoB Npej-
CTaBNSIETCA BENMUNHON M/2+M/4+M/8+..., UTO MPaKTUYECKM COCTaB-
naet M.

[na ycKopeHns OCTyna K CNUCKY MOryT ObITb PeKOMeHZ0BaHb!
TaKue BapvaHTbl UCMO0/Ib30BaHNA apecoB CBA3W, KaK iByHanpas/ieH-
HbIA 1 KO/IbLLEBO criMcok (puc. 3.4):

Ykasaresnb

3anucun

Puc. 3.4. OpraHuzaums crnmcKos:
a - [IByHanpaefieHHOro; 6 - Ko/bLEeBoro
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* IByHanpasfieHHbI CNMCOK 06pa3oBaH ABYMS Lienoykamu aj-
PecoB CBA3W - OT MepBOM 3aNnCcK K NOcneAHel n oT nocne-
[Heii 3anncy K nepso;

* B KO/bLEBOM CMMCKe NOCNeAHMUIA afipec CBA3M YKa3blBaeT Ha
MepBY0 3amnuch.

LlenHow kaTanor

LlenHbIM KaTanorom Has3blBaeTCs CM/IOWHON y4acTOK NamsTy
(M1 HECKONBKO TaKMX Y4acTKOB), B KOTOPOM O4HOBPEMEHHO pas-
MeLLatoTCA CNMCOK 0bpabaTbiBaeMblX 3anucei 1 CnMcok cBoboj-
HbIX MO3ULMIA NamAaTU. ALpec CBA3KM, OTMeYaroLLmii nepByto obpa-
6aTbIBaeMYHO 3annch, Ha3bIBAETCA yKasaTeneM cnncka. ALpec CBA3N,
OTMeYaroLMil NepByto CBOOOAHYHO NO3NLMNIO NaMATH, Ha3blBaETCS
yKasaTenem cBo60AHON namaTu. AAPEeC CBA3M NOCMeAHen 3annucu
(v nocnefHeit No3numMm cBO60AHONM NaMsATK) B CMINCKe Ha3biBaeT-
CAl KOHLIOM CMNCKa, W 3[4eCb 0TMEYaeTCs Hy/1EBbIM 3HAYEHNEM.

PaccMOTpVM MPUMEP LeNHOro KaTasiora, B KOTOPOM ajjpeca CBs3u
NpejcTaB/ieHbl HOMepPaMy COOTBETCTBYIOLLMX 3anuceil. OnucaHmne Ka-
Tasora Ha sisbike MNackanb UMeeT BUA:

const M=9;

type

node=record

key: integer; {kno4eBoli aTpMbYT 3anuncn}
next: integer {agpec cBA3n}

end;

var t:array[l..M] of node;

MepBOHayabHOe COCTOAHME KaTasiora nokasaHo Ha puc. 3.5,a.

BktoueHue 1 UCKNOYeHNe 3anuceil B LLIeMHOM KaTtanore npej-
nonaraeT NOUCK MECTOMOMNOXEHNSA BKIOYAEMON (MCKNHOYaeMOoh)
3anmcun 1 3aMeHy 3HauYeHuii a|pecoB CBS3N 415 YCTaHOBNEHUS HO-
BOV MOC/en0BaTeNbHOCTM 3amnmnceinl OCHOBHOIO CNMCKa U crincka
CBOGOAHOWN NamsTL.
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KEY NEXT  US=6 KEY NEXT  US=6

KEY NEXT  US=6 KEY NEXT  US=6
USP=3 uspP=8
1 50 5 50 5
2 20 8 20 4
3 7 7
4 40 1 40 1
5 60 9 60 9
6 10 2 10 2
7 0 0
8 30 4 30 3
9 70 0 70 0
[o ypanenusa sanvcm Mocne yaaneHua sanncm

Puc. 3.5. Onepaynn KOPPEKTUPOBKN B LIENMHOM KaTasiore:
a - CTaBKa 3anmcum ¢ K4yom 61; 6 - yaaneHume sanucy ¢ kawovom 30

ANropuTM BCTaBKM 3anmcK ¢ KOYOM F B LENHOM KaTasor.

1. HainTu B KaTanore 3anucb ¢ K0HOM HENocpeACTBEHHO MeHb-
e, Yyem F (NpeaLwecTBytoLLas 3anuch).

2. MloMecTUTb 3anucb C KNKOYOM F B NepByt MO3ULMIO CBO-
604HOIN NamaTu.

3. 3aMeHUTb yKasaTtenb cBoboaHoin namatu (Y CI1) Ha agpec
CBS3Y HOBOW 3anucu, 3TOT afpec - Ha afipec CBA3N NpPeLLLecTBYHO-
LLei 3anmcu, a NocNeaHNn - Ha nepBoHavanbHoe 3HavyeHne YCIT.

Ha puc. 3.5,a BcTaBnseTcs 3anuch ¢ Kntoyom F=61.
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Puc. 3.6. MNMpunmep ApeBOBUAHOI OpraHu3aummn jaHHbIX (a)
W npegcTasfeHne ero B namaty 3BM (6)
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Anroput™ yganeHus sanvcu ¢ kntoyom W 13 Karanora.

1. HaiiTu B Katanore 3anuncb ¢ K1KYOM HENoCcpPesCTBEHHO MeHb-
we, yem W (npejLuecTeytoLLas 3anuch).

2. 3ameHnTb Y CI1 Ha agpec cBs3v NpeALLEeCTBYIOLLEN 3anucy,
3TOT agpec - Ha agpec CBA3M UCKNKYaeMOol 3anncK, a nocnegHui
- Ha nepBOHavanbHOe 3HavyeHue YCIl.

Ha puc. 3.5,6 ygansetcs 3anuck ¢ Kntoyom W=30.

OueHKa BpeMeHN KOPPEKTMPOBKM CKNaAblBaeTCs U3 BPpeMeHM
peanunsayuy NOUCKa N BPEMEHWN Ha 3aMeHY 3Ha4YeHWI afjpecoB CBS-
3u. B nocnegHem cnyvae 4ncnio nepecbinok afpecos CBA3N BCerga
OZMHAKOBO U He 3aBUCUT OT YMC/a 3anunceil B LENHOM KaTasore,
Mo3TOMY 3aTpaThbl BPeMEHU Ha MOUCK MPU KOPPEKTUPOBKe ABNA-
IOTCA JOMUHUPYIOLWMMN N BPEMSA KOPPEKTUPOBKK Nponopumo-
HanbHO T~M.

[peBoBuaHasi opraHn3aums gaHHbIX

L peBoBNAHOMA opraHusaumnein aaHHbIX (LepeBOM) Ha3blBaeTCs
MHOXXECTBO 3amnunceii, pacnosioXKeHHbIX M0 YPOBHAM CleAyHLWUM
o6pasom:

* Ha 1-M ypOBHe pacnonoXeHa TO/IbKO OfHa 3anucb (KOpeHb

[epesa),
* K 110601 3anucK i-ro ypoBHS BeAeT afpec CBA3N TOMbKO OT
OfHOW 3anncun ypoBHs i-1.

B faHHOM onpefeneHun NOHATUA “AepeBo” U “ypoBeHb” BBO-
AATCA 0JHOBpPeMeHHO. Ecnu 3anucm nonyyat HoOMepa YpPOBHEMN,
COOTBETCTBYHOLWME ONPeAeNeHNt0, TO OHW MofyyaT v LpeBoBuA-
HYI0 OpraHusaumio.

KonnyecTBo ypoBHe B AepeBe Ha3blBAeTCSH paHrom. 3anucu
JlepeBa, KOTopble agpecytoTcs oT obuiei 3anucu (i-1)-ro ypoBHs,
o6pasytT rpynny. MakcumManbHOe YUCNO 3/IEMEHTOB B rpynne
HasblBaeTCs nopsgkom fepesa. B fepese Ha puc. 3.6,a nopagok
paBeH 31 paHr cocTaBnseT 4 (3anucum gepesa 0603HaYeHbI 3arnas-
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HbIMW NaTUHCKUMKU 6ykBamu). [epeBbsi 06bIYHO (HOPMUPYHOTCSH
[BYHarnpaBNeHHbIMU, afipec CBA3MN OT 3anucu YPOoBHS i+ 1K 3anucu
i-r0 YPOBHSA Ha3bIBaeTCH 06paTHbLIM.

Mpu pasmelleHnn gepesa B namaTn IBM kKaxgaa 3anncb mMo-
XKeT 3aHMMaTb NPOU3BOJIbHOE MECTO.

Ha3oBem 3BeHOM cBA3M HAGOP afpecoB CBA3N, MPUHaLNeXa-
WKUX ofHON 3anucu. Ecnm nopsafok gepeBa paBeH p, TO 3BEHO
CBSA3M COCTOUT U3 p+1aapecos (04UH agpec 06paTHbIN, onpege-
NALWNA CBA3b C 3aMUCb0 HEMOCPEACTBEHHO 00/1ee BbICOKOTO
ypoBH#). KopeHb flepeBa agpecyeTcs 13 cneyuanbHOro ykasarte-
n{ fepeBa. HesaHATble afjpeca CBA3W COAEepXaT NpuU3HaK KoHLa
cnucka. B kauvecTBe npumepa pasmelleHMa fepeBa B MamMaTu
OBM Ha puc. 3.6,6 nokasaH 04MH U3 BO3MOXHbIX BapuaHTOB
npeacTaBneHns aepesa ¢ puc. 3.6,a, obpaTHble ajpeca CBS3N He
nokasaHbl.

PaccmoTpum fepeBbsi nopsagka 2 (buHapHble). OHU NHTepec-
Hbl TEM, UTO COCTaBMAIOLLINE UX 3annUCK MOTYT ObITb yropsagoye-
Hbl. [115 3TOro 0fMH M3 aTPpUOYTOB 3anNnCK A0/MKEH ObITh 00bAB-
NEeH K/H0YEBbIM.

UTo6bl OnpefennTb MOHATUE YNOPALOYEHHOCTU OGUHAPHbBIX
fiepeBbeB, TpebyeTca BBECTM PS HOBbLIX NOHATUIA. B kKayecTBe npu-
Mepa paccCMOTpPUM 6UHAPHOe AepeBo Ha puc. 3.7 (BHYTpM Nokasa-
Hbl 3HA4YEHMS K/HOYeBOro atpubyTa). 3anuch A - KOpeHb Aepe.a.
3anucy, y KOTopbIX 3anofiHeHbl 4Ba afpeca CBfA3W, Ha3biBalOTCA
MOMHLIMK, 3aMUCU C OAHUM 3aNO0NIHEHHbIM afpPeCcoM - HEeMosHbIMY,
3anucuy ¢ AByMs He3ano/IHEHHbIMW afpecamm - KoHLeBbIMU. Ha puc.
3.7 3anucn A, B, E, F - nonHble, C - HenonHaga, D, H, I, J, K -
KOHLeBble. AJpeca CBA3W JeNATCs Ha /ieBble 1 npasble. Tak, agpec
oT E K H - neBblii, 0T E K | - npasbiii. Kaxkgas 3anncb UMEET NIeBYH0
n npaByto BeTBUW. MpaByto (NeByto) BeTBb 3anucy obpasyeT noage-
peBo, aapecoBaHHOE U3 3TON 3anncK Yepes Npasblii (NEBbI) agpec
cBA3K. Y 3anucu C npaBas BETBb COCTOUT U3 3anuceii F, I, K, ne-
Bas BeTBb NycTas.

B ynopsifo4eHHOM GMHApHOM AepeBe 3Ha4YeHne K/HUeBOro aTpu-
0y Ta Ka>KAoI 3anuncu Jo/KHO 6bITb 60/bLLE, YEM 3HAYEHMWE K/THOYa
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Puc. 3.7. Mpumep 6uHapHOro gepesa

y Nnto60oii 3anncK Ha ee NeBOM BETBW, W He MeHbLLIE, YeM K04 /IH06O0N
3anuncy Ha ee Npasoli BETBW. DTO OnpejeneHne No3BonsieT TakxKe
pasnmyaThb NieBble 1 NpaBble agpeca (BeTBK).

YnopsgoueHHoe 6UHapHOE AepeBo (POPMUPYETCS U3 Heynops-
[OYEHHOr0 MaccmBa 3anuceri o cneymanbHOMy anroputmy. 3T0T
anropuTm cosfaeTt AepeBO M3 MepBOi 3anvucu Maccua, 3aTeM -
[epeBo U3 MepBbIX ABYX 3anuceit, U3 nepBbiX TPeX 3anucein n Tak
fanee 40 ncyepnaHma BCeX 3anmcein maccmea.

ANropmTM NOCTPOEHMS YNOPAA0UYEHHOTO
OuHapHoro gepesa

1. MepBad 3anucb Maccmaa ¢ K4om p(1l) CTaHOBUTCSH KOPHEM
fepe.a.

2. 3HayeHMne Knwuya BTopol 3anucu p(2) cpaBHmBaetcs ¢ p(l),
Haxoadawmmes B KopHe aepesa. Ecnu p(2)<p(1), To BTOpas 3anuch
NMOMeLLaeTCca Ha IeBOM OT KOPHA BETBU, B MPOTUBHOM C/ly4yae - Ha
npasoii BeTBW. Ceilvac Nofy4eHO ynopsaoHeHHoe AepeBo 13 nep-
BbIX [BYX 3anucei, fanee Ha KaXoM Luare co3faetcs ynopsgo-
YeHHOe IepeBO 13 NepBbIX i 3anuncei.
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3. Bbi6op mecTa i-i1 3anmMcm maccusa NPoU3BOAMTCS Cefyto-
wmm obpasom. Knwou p(i) cpaBHMBAETCS C KOPHEBbIM 3HAYEHWEM,
1 BbINOJIHAETCA Nepexog no nesomy agpecy (ecnm p(1)>p(i)), a npu
p(l)<=p(i) - no npaBomy agpecy. KNty LOCTUTHYTOIA 3anncu Tak-
ke cpaBHMBaeTca ¢ p(i), 1 CHOBa opraHu3yeTcs rnepexog no feso-
My UK npasomy agpecy v T. 4. Korga 6ygeT 4OCTUIHYT He3anos-
HEHHbIV afpec CBA3W, TO OH A0/KEH afpecoBaTh 3anmnch C KNHOYOM
p(i). YKazaHHble eCTBUSA NOBTOPAIOTCA L0 UCHEPNaHUs BCEX 3a-
nncein NCXoAHOro MaccuBea.
Hanpumep, ynopsgoyeHHoe AepeBo Ha puc. 3.7 nony4aerca
M3 MaccuBa 3anmceil ¢ Kn4veBbiMKU aTpubytamm 23, 10, 18, 27,
15,32, 8,30,32,21.
B npouecce noucka faHHbIX MO COBNAaAeHUIO B yNopsL0oYeH-
HOM GMHapHOM fiepeBe NPOCMAaTPUBAETCA HEKOTOPbIN NyTb MO Ae-
peBy, HayMHaloLWuMiica Bcerga B ero KopHe. Vickomoe 3HaveHue
KNoYa q cpaBHMBaeTCs CO 3HadeHmeM KopHa p(l). Ecnm p(l)>q,
NPOCMOTP fepeBa NPOAO/IKAETCA MO /1EBON BETBM KOPHSA, ecnu
p(l)<=q - no npaBoi. [,ns NPOU3BO/IbHOW 3anucK aepesa C KNto-
yoM p(i) pesynbTaTbl CPABHEHNS 03HAYALIOT:
* p(i)=q - 3anucb, ya0BNETBOPSAOLLASA YCNOBUIO MOWCKA, Hail-
[eHa, 1 NONCK NpoJomMKaeTcs No npaBoi BeTeu p(i);

* p(i)>g - nponsBoAMNTCA NEPexos K 3anncu, pacrnosioXeHHO’
Ha nesoit BeTen p(i);

* p(i)<qg - Npon3BOAMTCA Nepexo[ K 3anncu, pacnonoXeHHON’
Ha npaBoii BeTBu p(i).

Mounck 3aKkaH4MBaeTCs, Korgay Kakoin-nm6o 3anmcm oTcyTCTBY-
eT afpec CBA3KN, HEOOXOAMMbIA ANA AaNbHEWLWEero NpoLo/HKEHNS
nomcka.

[nsa onpefeneHns cpefHero Yncna cpaBHeHM nNpu noucke 3a-
nycK B ynopsifo4eHHOM GMHapHOM iepeBe pacCMOTPUM CUTYaLMIO,
Korga Tpebyemas 3anucb He HailfeHa, YTO paBHOLLEHHO BCTaBKe
3anncy C UCKOMbIM 3HayeHWeM B [epeBO. HeHaleHHbIW Koy
MOXET C 04MHAKOBOW BEPOSITHOCTHLIO MOMacTb B O4MH M3 M+1
MHTEpPBaNoB, 06pa30BaHHbIX K/OYaMu, HaXOAALLMMACSA B AePEBE.
HeyaauHbIi NOUCK 3aKOHYMUTCA BCerga Ha Hy/1eBOM ajpece CBA3N.
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Ecnn 0603HaunTL Yepes E(M) cymmy AnvH BCex BeTBe [epesa C
YUYeTOM BbIXOAa Ha Hy/neBble afjpeca CBA3N, TO CPefjHee YnC/o cpas-
HEeHW Npy NOUCKe B YNopsgoyYeHHOM GuHapHOM aepese C’(M)
cocTaBuT

C(M)=E(M)/(M+1).

[epeBo ¢ M-1 BepLIMHOI 0TNMYaeTca oT agepesBa ¢ M BepLun-
HaMu, NONYYEHHOro M3 Hero, OTCYTCTBMEM OJHOMN KOHL,EBOW 3a-
nucu unu (MPUMeHUTENbHO K BennynHe E) ABYyMSA HyneBbIMU afl-
pecamu cBs3un. Moatomy E (M) - E (M -1) =2. Bbluncimm pa3HoCTb

dL=C’(M)- C’(M-1)=- E(- } E(M T =2/(M+l).
M+1

MaTemaT14ecKoe OXXugaHue cpegHelt 4AvHbl NyTU NpU Nouc-
ke C’(M) paBHO cymMMe MaTemMaTMyecKux oxuaaHuin dL ot 110
M. MpnbAMKEHHO 3aMeHAs CYMMMUPOBaHWE UHTErpPUpPOBaHMEM,
nonyyaem:

C’(M) = 21n(M+1).

Mpy 3amMeHe HaTypanbHOro norapu@ma Ha ABOUYHbIA
(In2 = 0,7) nony4aem OLEHKY YMCna CPaBHEHWIA MPU NOMCKE B yMO-
pALOYEeHHOM GMHAPHOM JepeBe:

C=14log Mwnm C ~ log M.

Mpun opMUpoBaHUN yNopsf04eHHOro 6MHApHOro AepeBa B
cpefHeM Npoun3BoAUTCS

C = I, 4AM*logM

CpaBHEHWIA Nap KA4eBbIX aTpubyToB, rae M - unucno 3anucei,
ANS KOTOPbIX CTPOMTCS AePeBO. DTO COOTBETCTBYET 3aTpaTaM Ha
MOMCK MEeCTOMOMOXKEHNA OYepeHO 3annucn B YNOPALOUYEHHOM
6UHapHOM AepeBe 13 ABYX, Tpex U T. A4. (A0 M) 3anuceil.
BknroueHve HOBOW 3anncK Npu KOPPEKTUPOBKE YNOPSAOUEHHO-
ro 6UHApHOro AepeBa O3HAYaeT BbINOMHEHWE OLHOrO Luara anro-
puTMa (POpPMUPOBaHNSA AepeBa C BKNKOYAEMOIA 3aN1CbIO Ha BXOfE.
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CNOXXHOCTb UCK/IKOYEHUA 3aBUCUT OT TOr0, Kakas 3anuncb unc-
K/toYaeTcs - KOHLEeBas, HeMonHaa uam nonHas. MNepsble ABa cny-
4as aHasorMyHbl KOPPEKTUPOBKE MpY CMMCKOBOW opraHm3auum
[aHHbIX. AZpec CBA3N Ha UCK/IOYaeMyH KOHLEBYHO 3anucb 3ame-
HAETCS Ha NPU3HAK KOHLa CTPOKW, afpec CBA3WN Ha UCKIHYaeMYHo
HEMoJIHYHO 3amnncb 3aMeHsAeTCs Ha ee COOCTBEHHbIN aipec CBA3N.

Mpv UCKTKOYEHWM NONTHOW 3aNnCK peLllaeTcs 3ajada o NoAcTa-
HOBKe Ha ee MeCTO [pyroW 3anucu, Takon, YTO ee K/KY He Hapy-
LaeT obuiein ynopsgoueHHOCT GUHAPHOTO AepeBa - Takue 3anu-
CV HasblBaKTCA coceHMMU. CoceaHsAs cnesa 3anucb - 3TO 3arnnch
C KNHOUOM, KOTOPbI HeNocpeACTBEHHO MeHbLLIE KNHOYa AaHHOM 3a-
n1cK, a KNKY coceaHel cnpasa 3anucu paBeH Ui HeNnoCpPeACTBEH-
HO 60/ibLUe, YeM K/THOY JaHHO 3anucu.

Cnocob HaxoXaeHWs cocefiHeit cnpaBa 3annMcu 04eHb NPOCTOMN.
Ecnu ncknioyaemas 3anucb UMeeT KoY ¢, TO OT Hee NPOUCXOANT
nepexog Nno npasoii BETBY AepeBa 1 MPON3BOAUTCS NOUCK OT JOC-
TUTHYTOW 3anucy 3HadyeHus ¢. 3anncb, Ha KOTOPOI OCTAHOBMUTCSH
nouck, byaet coceaHein. OHa MepechiNaeTcs Ha MECTO UCK/KYae-
MOI1 3anucu, a caMa CoCefiHAs 3anucb UCK0YaeTca. ATO YXe Npo-
CTas 3afiaya, Tak Kak COCefHAf 3anuncCb He MOXET OblTb MOMHOMN.

Mpu Nnoucke cocefjHe cnesa 3anucu Hafo BbINONHUTL NepPexofs,
Mo /1IeBOV BETBM OT aHHOM 3anucu (C K/YOM (), a fanbHellne
[eiicTBUA TaKune Xe, Kak 1 NS NoucKa coceiHei cnpasa 3anuciu.

Cnuckn

B ApeBoBMAHOI OpraHm3alnm gaHHbIX CBSA3b KaKoW-TO 3anu-
cv ¢ N 3anucamu, COCTaBNALWMUMYI ee Tpynny, peainsyeTcs ¢ no-
moLubio N agpecos cBa3n. Bo3moXXHO, 04HaKO, CBA3AThL BCe 3anu-
CV rpynnbl B LLEMOYKY U afpecoBaTh C NPeALecTBYOLWEro ypoBHS
nepBy 3anncb rpynnbl. Takum 06pa3om nosy4vaetcs HoBas He-
NNHeNHas opraHn3aynsa faHHbIX - CIKCOK.

CnMCKOM Ha3blBaeTCA MHOXECTBO 3/IEMEHTOB, KaX/Abli U3 KO-
TOPbIX MOXET 6bITb NM60 3aNnCbio, NMM60 cnuckom. CTPYKTypy
CMMCKa BblipaxatoT POPMY/Oil, B KOTOPOI 3anucy nomevaroTcs

165



OyKBaMu, a CNUCKMN 3aKNHOHaKTCA B KPyr/ble CKOOKU. Cnucok,
BK/IHOYEHHbIV B pYroil CNUCOK, Ha3blBaeTCcsA nogcnuckom. Mepe-
yncneHne BCex CMMCKOB 13 3anuceit al, a2,...,aN, obpasyoLinx
MHOXecTBO L0, cBOAUTCA K ClefytoLlemy.

O603HauMM Yepe3 Li’ MHOXeCTBO BCEX KOPTEXEN C 3neMeHTa-
MK 13 Li. BBefem nocnenoBate/lbHOCTb MHOXECTB:

L1=L0'+LO (+ 3gecb 03Ha4aeT 3HaK 06BbEAUHEHUS MHOXKECTB)
L2=L1'+L1
L3=L2+L2

Bce cnuckum cogepxkartca B MHoXecTBe L=LO+LI+...Li+...
Mpurmep

Myctb LO={a, b}. Torga
LiI={(a, b), (a), (b). a, b}
L2={((a, b), (a), (b). a, b).((a, b), (a), (b). a),...)

nT. A

BBefeHHbIV annapaT CNMCKOB HAMHOTO LWKpE, YeM TpebyeTcs
Ans npeacTasneHuns gepesbeB. OH UCNO/b3yeTCA CaMOCTOATENbHO
TakXXe B 3afla4axX MCKYCCTBEHHOIO MHTE/NIEKTa N aHann3a TeKCTo-
BOI MHOpMaLUK.

Bce nuHeliHbIe CNNCKKU cogepxXaTcs B MHOXecTBe L0

3anucu, BXxoasuime B CNMCOK, MOTYT 3aHMMaTb NPOU3BO/b-
Hble y4acTKu B namatn IBM. Afpeca cBA3W, NpuHagnexawme
KaXk 0 3anuncu, 06pasytoT 3BeHO CBSA3W. B 3BeHe CBA3M OIHOHAnM-
paBNeHHOTrO CMMCKa ABa ajpeca: NepBblil yKasblBaeT Ha CNeayto-
WU 3N1EeMEHT CNUCKa, BTOPOW - Ha MOACMNMCOK MW 3anucb. B
3BeHe CBA3M [BYHaANpaB/ieHHOr0 CMNMUCKa YeTblpe ajpeca CBA3M:
ABa 13 HUX 06ecrneynBaloT NPsAMoe U 06paTHOe HanpaB/ieHNe B
CNUCKe, TPeTUIA N YeTBEPTbIN afpecyloT Hayano H KoHewl nog-
cnucka. OgHoHanpasneHHbIM cnucok ((a,b),b,((c),c)) nokasaH Ha
puc. 3.8.

[epeBo ToXe umeeT (hopMyy, TaK Kak CyLLeCTBYeT 3KBMBa-
NEHTHbIN emMy CNUCOK.
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YKa3satesib cnucka

3anuncn

Puc. 3.8. MNpeactaBneHue cnucka ((a, b), b, ((c,) ¢)) B namatn 9BM

MocnepoBsatenbHad, LenHad n buHapHas apeBoBUAHAsA opra-
HMU3aLUN JaHHbIX NpefHa3HayveHbl A8 peweHns obLueit 3agaum -
06paboTKM 3anuceli ¢ OAHUM KNHUEBbIM aTpUOYTOM. MOCKONbKY
OHM B3aMMO3aMeHsieMbl, UMeeT CMbICN 3ajada Bbibopa nyuLllei
opraHusalmm gaHHbIX.

B 1abn. 3.1 cobpaHbl BCe OLEHKM METO0B OpraHn3auunmn faH-
HbIX, YTO NO3BOJIAET cAenaTb Psj BbIBOAOB.

Mo KpuTepuio BpemeHn (hOPMUPOBaHNA AaHHbIX LenHOW Ka-
Tanor n 6uHapHoe AepeBo MMEKDT OnpegesieHHble NPerMyLLecTBa
nepeg nocnegoBate/lbHbIM MacCMBOM, HECMOTPSA Ha TO, YTO NpPO-
Lileccbl () OPMUPOBAHMS ONUCLIBAKOTCA O4MHAKOBbLIMU (hOPMYNamu.

Tabnuuya 3.1. CpaBHeHVe MeTOLO0B OpraHu3aunm jaHHbIX

MeTob! OpraHM3aLymn AaHHbIX

KpuTepun OLIEHKM  nocriepoBa-  LEMHOM 6uHapHoe Jlyymii metoi
TenbHbI nepeso

Bpemsa -MlogM -MlogM -MlogM LierHolA,

hOpMMPOBAHMA 6uHapHoe AepeBo

Bpems novicka -logM -M -logM nocriefoBaresbHbIN,
6uHapHoe aepeBo

Bpewmsi -M --M -logM 6UHapHoe aepeBo

KOPPEKTUPOBKN

O6bem 0 -M -M nocnefoBaresbHbIV

[0MO/HUTE bHOM

namsTn
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3TO 06BACHAETCA HEOOXOAMMOCTbIO MEPECHINIKM 3annceil B npo-
Liecce COPTUPOBKM NOCNeA0BaTEIbHOIO MaccKBa, a B LIEMHOM Ka-
Tanore n 6UHapHOM AepeBe Npu (POPMUPOBAHNM MEPECHINAOTCS
afipeca CB3u, a He Lienble 3anuncu.

Mo BpemMeHM NOWMCKa NOCNeA0BaTeNbHbI MaccuMB U 6UHapHOe
[EepeBO NpeAnoyvTUTENIbHEE LENMHOro KaTtanora. MuHuManbHoe
BPEMS KOPPEKTMPOBKN XapaKTepHO ANs 6MHapHOro Aepesa, a
MUHUManbHbIA 06bEM JONONHUTENbHOM NaMATK - ANS MNOCNef0-
BaTe/IbHOr0 MacCumBa.

Mbl NPUXOAMM K OKOHYaTe/lbHOMY BbIBOAY, YTO abCONOTHO
6e3ynpeyHoOro MeToga opraHmsalmm aHHbIX He cyllecTByeT. Oa-
HaKO MUHUMabHOE BpeMs 06bIYHO cUnTaeTCa 60/1ee BaXKHbIM Kpu-
Tepuem, YeM MUHUMaNbHaa LONONHUTENbHAA NaMsATb, U Torga
AYYLWMM METOAOM OpraHn3aLumn AaHHbIX B ONepaTUBHOW NamaTy
3BM He06x04MMO0 Npu3HaTb yNopsaoYeHHoe 6MHapHOE AepeBo.

CnepyeT 0OTMETUTb, YTO 418 NOCNEA0BATE/NbHON M LEENHOI opra-
HM3aLMM AaHHbIX pa3paboTaHbl MeTOAbl YCKOPEHUS MOUCKA, NPea-
CTaBfIEHHbIE B CMiefytoLieM naparpage, KoTopble HEMPUMEHUMbI K
AepeBbsiM. DTO B pAfe CNyyaeB cO3f4aeT NpeuMyLLecTsa Ans noc-
NnefoBaTeNIbHbIX MacCUBOB Mepes AepeBbiMM.

3.2
METO/bl YCKOPEHNA AOCTYMNA KAAHHBIM

YCcKOpeHue JocTyna K faHHbIM LOCTUIaeTcsd NpUMeEHeHUEM
NPUHUMNNANBHO MHbIX METOAOB pasMeLLeHns UHpopMaLmmn 1 ee
novcka nM6o nyTem co3faHMA MacCUBOB BCMOMOraTe/lbHOW WH-
(hopMaLum 0 XpaHUMbIX AaHHbIX.

3TN e MeTOoAbl HEO6XOAUMbI MPU OpPraHn3aLMmn 4OCTyna K UH-
(hopmaumn No HECKObKNM K/HOYEBbLIM aTPUOyTam 04HOBPEMEHHO.

JocTyn K TpebyembIM 3anncaM MOXKET OCYLLECTBNATLCA HE TO/b-
KO NyTem CpaBHEHNA NCKOMOTO0 3HaYeHMs K/toYa C KNKyaMu 3anu-
Cell, U3B/IEKaeMbIX 13 MaccuBa Mo ornpegesieHHOMY anropuTMy (Kak
3TO ObINO B PaCCMOTPEHHbIX MeTogax 06paboTKKN faHHbIX), HO U
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B pe3y/NibTaTe BbIYMACNEHWS MECTOMOMOXEHNS TPeByeMoii 3anucu.
Camu 3anucy MoryT 6bITb YNOpSA0YeHbl arOPUTMOM COPTUPOB-
Kn 60 1UCNOoNb3yeTcs crneLmanbHas paccTaHOBKA 3amnicei.

AppecHast oyHKUMSA

PaccTaHOBKa 3anuceil NPponCcXoAnT B COOTBETCTBUM C TaK Ha-
3bIBAaEMOW afipecHol yHKUMen (apyrue o6LLeynoTpeouTenbHble
ee Ha3BaHuA - “paHgoMu3npytowas PyHKLMA” 1 “XaW-hyHKUNa”).
MpuMeHsieMble NpW 3TOM MeTOAbl OpraHu3aunm AaHHbIX 4acTo
Ha3blBalOTCS MeTOLaMM paHAOMU3ALMNA.

ALPeCHO hyHKLMEN Ha3blBaeTCA 3aBUCMMOCTb

i=f(p),

rge i - Homep (agpec) sanucu;
p - 3HAYeHVe K/IHOUEBOr0 aTprbyTa B 3arnmciu.

AfpecHas (yHKUMA MOXET BblpabaTbiBaTb 04MHAKOBOE 3Ha-
yeHue i 4N 3HaAYEHUIA p, NPUHaLNeXaLnX pasHbIM 3annucam, Ko-
TOpble B 3TOM CNy4ae HasblBalOTCA CMHOHUMaMU. K ¢yHKkuun f
npeAbABAATCA Cefytoume TpeboBaHuNs:
* OHa JO/HKHa ObITb 3aflaHa aHa/IMTUYECKN N BBIYUCNATLCA J0-
CTaTOYHO 6bICTPO;

* K/IIOYEBbLIEATPUOYTbI.MOAUNHSAIOLLMECANPON3BOILHOMYpPAC-
npeseneHnto, PyHKUMSA SO/MKHa NepepaboTaTb B paBHOMep-
HO pacnpefieNeHHble HOMepa 3anuceit; 3To ycnoBMe 06bIYHO
cobnrogaeTcs NPUBANXKEHHO;

* YMCO 3anncein-CUMHOHMMOB A0/MKHO cocTaBnATb 10-20% oT

00L1ero ymcna 3anncei.

N3BECTHO [OCTATOYHO MHOFO aApecHbIX PYHKLMIA, XOpOoLLO
COOTBETCTBYHOLINX 3TUM TpeboBaHusM. lMpocTelias agpecHas
(hYHKUMA UMeeT BUA;

i=p-a
rfe a - KOHCTaHTa.
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MyCTb N3BECTHbI MUHMMA/IbHOE 3HaYeHWe K/KYeBoro aTpubyTa
B Maccuse p' M MakCMManbHoe 3HadyeHne p" . Torgaa=p'- 1
HeobxoauMblli y4acTOK namAT ANA AaHHbIX OLEHMBaeTca B
p" - p'+1 3anncb. 3anNCnU-CUHOHNMbI CBA3bIBAIOTCA B LLENOYKM
C NOMOLLbIO afipECOB CBA3WN, OHY 3aHMMatOT JOMOHUTENBbHY!IO (pe-
3epBHYI0) MNaMATb.

MprmMep pasmelLeHns 3anuceit c kniovamm 13,11,14,11,15,18,
14,16 cornacHo agpecHor PyHKUMM i = p - a nokasaH Ha puc. 3.9.

n 13 14 15 16 18
0 0 o0 0

n \%

n 14

Puc. 3.9. OpraHusauus 3anuceii B COOTBETCTBUN
C afIpecHOl PyHKuUmMeli i =p - a

Mpw gocTyne K 3an1cu ¢ KNo4om g Beluncnsetcs i=f(q) n npo-
n3BoanTCS obpalieHmne K i-i 3anucu. Mpu Heo6XoAMMOCTM C Mo-
MOLLbO aflpecoB CBA3M M3B/IEKAOTCA BCE CUHOHUMBI.

HepocTaTok agpecHoin yHKUMM Buaa i = p - a - 60/MbLUIOWA
06beM Hencnonb3yemMon NnaMaTh, ecimp  p '‘MHOTO0 60/1bLUe, YeM
KO/INYeCTBO 3anucein M.

Y Ka3aHHOro HejocTaTKa ivweHa PyHKUMS Buaa

i = OCT (p/1).

3necb T - uenoe yncno; OCT - 0CTaTOK OT AeNeHUA p HA T.

BbluncneHue i Ha A3bike MacKanb NPOM3BOANTCA C MOMOLLbHO
oneparopa i: =p mod L.

3HayeHMe m NPMHUMAETCS PaBHbIM MPOCTOMY YNUCY, KOTOPOe
HenocpeLCTBEHHO 60/bLLUe MO0 HEeNOCPeACTBEHHO MeHbLLE Ynucna
3anuceii M.

BblaensoTcs 2 30Hbl NaMATW - OCHOBHas 1 pe3epBHast. OCHOB-
Hasi 30Ha COAEPXXUT M 3anunceil. PesepBHasi 30Ha NMpefHa3Ha4YeHa
NS pa3meLleHns 3anmceir-CMHOHMMOB.
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Afpec cBA3n

14 25

21 0 [
9 0 1 o
170 Pe3epBHasa 30Ha
4
20 0

OcHoBHasa 30Ha

Puc. 3.10. OpraHm3aLms 3anuceli B COOTBETCTBUN
C aapecHoi dyHkuweli i = OCT (p/T)

Mpy hopMMpPoBaHNN AaHHLIX COFNMAcHO afpPeCHOW (yHKUUK
CHayana npov3BOAUTCS 3ano/IHeHWe OCHOBHOWM 30HbI. Ecnun npu
3TOM MO3MLMA OCHOBHOW 30HblI, MOTyYeHHasA NPY BbIYUCTIEHWUN, YXKe
3aHATa, TO TEKYLLAA 3arM1Cb NMOMELLAETCA B Pe3epBHYHO 30HY U ajpe-
CyeTcsi U3 3TON NO3ULMN OCHOBHOM 30HbI. B fanbHeiiwemM npum Ta-
KON CUTYyaL MW HapaLlMBaeTCs LienoyKa 3anucei B pe3epBHON 30He.

Hanpumep, ans MaccmBa Ktoyeid co 3HadeHuamn 17, 9, 4, 14, 25,
21, 20, 11 Heo6X0AMMO BblGpaThb LI=7, NOCKOMbKY M=8 (BO3MOXHO
Takke T=19). CoaepXXMmoe OCHOBHO 1 pe3epBHOI 30H UINKOCTPUPY-
eT p1c.3.10. Pe3epBHas 30Ha 3anosHAETCA nocnefoBaresibHo. NMpu no-
Vcke 3HaveHus, Hanpumep g=I 1, Bblumcnsetcs i = OCT(11/7)=4, n pa-
Nee nocnegoBsarensHo cpasHuBatoTcd 4 1 11,25 n 11u 1. 4. B paccmart-
PUBaEMOM NPUMEPE YUC/IO 3arnCcein-CMHOHMMOB COCTaBNseT 3/8.

VHOeKcCbl

[Nna yCKOpeHMs NoMcKa 3anuncein B MaccmBe NUCMoNb3yeTcs f40-
NOMHWUTENbHAA UH(OPMaLWs, OpraHnM3oBaHHas B BMAE MaccuBa
NHAEKCOB.

VIHAeKcOM Ha3blBaeTCA HAbOpP K/HUeRn 1 aapecoB 3anncei, Ko-
TOpble BbIOMPAKOTCA 13 OCHOBHOIO MaccuBa Mo ONpefeneHHOMY
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3aKOHY. OTAeNbHbIN 3nemMeHT Habopa MHAEKCOB TakXXe Ha3blBaeT-
CA MHAEKCOM, XOT$S 3TO He COOTBETCTBYET 3HaYEHUIO cnoBa index -
CMNCOK.

NmetoTcs TpY BaXHble pa3HOBUAHOCTU UHAEKCOB:

» MH(hOpMaLMsA 0 KaXAO0i 3anMcu OCHOBHOIO maccuBa nona-
[laeT B MHAEKC (cnnowHasa nHaekcaums);

3 HOMepa 3anuncer, HHopMaLmns 0 KOTOPbIX BbIHOCUTCA B UH-
AeKc, 06pa3ytoT apuMeTMUECKYH NPOrpeccuto ¢ lwarom d> 1
OCHOBHOW MaccuB, AOMNOSTHEHHbIA TAKUM MHAEKCOM, 00bIY-
HO Ha3blBaeTCA MHAEKCHO-MOC/eA0BaTE/IbHbIM;

* K/IHOUK 3anuncen, nHpopmMaLmsa 0 KOTOPbIX BbIHOCUMTCA B UH-
JleKC, NPMOAMKEHHO 06pa3yoT apMMeTMUECKYH Nporpec-
cuto.

CnNOWHOW MHAEKC CBA3aH C CO34aHMEM MHBEPTMPOBAHHOIO
mMaccuBa K4YeBbIX aTpUbyTOB K OCHOBHOMY MaccuBy. 3TOT Cy-
yai y>ke paccCMOTpeH B M. 2.4.

MHpaekcHO-NocnefoBaTeNbHbIA MaccuB nNpeacTasnseT co6oit
nocnefoBaTe/bHbIA MaccuB, 0TCOPTUPOBAHHBIN MO 3HAYEHWSIM K/THO-
4eBOro aTpMbyTa, K KOTOPOMY CO34aeTCs AONOMHUTENbHbIA Mac-
CVB MHAEKCOB.

B MHAEKC BBIHOCUTCS MH(hOPMaLUA 0 3anmcsax, HoMepa KOTopbIX
06pa3syloT apumeTUYecKyto nporpeccuto ¢ warom d. Ha puc. 3.11
nokasaHbl K/loueBble aTpnbyTbl OCHOBHOIO MaccuBa U COCTOSHME
MaccuBa MHAEKCOB ans d=3.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Homepa 3anuceri

Puc. 3.11. /IHAeKCHO-MocNnefoBaTe/ibHasa opraHusaumnsa jaHHbIX
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MouncK 3Ha4yeHUsa ( B MHAEKCHO-MOCNe0BaTe/lbHOM MaccuBe
NPOUCXOAMUT B ABE CTaANN:

* B MaccuBe MHAEKCOB (KOTOPbIA OTCOPTMPOBAH B CUTY yno-

PAA0YEHHOCTM OCHOBHOIO MacCuBa);
* Cpeaw 3anuceli OCHOBHOIO MaccuBa, PacrofioXXeHHbIX MeXay
ABYM$ COCEAHUMM HAEKCaMU, HalAEHHbIMW Ha NePBOI CTagun.

MpUMeHeHWe NHAEKCOB NPUBOAUT K YCKOPEHMIO fOCTYNa, eC/n
OCHOBHOW MacCMB pacnofiaraeTcs Ha BHELUHEM 3arnoOMMUHaloLLLEM
YCTPOICTBE, @ MacCMB MHAEKCA MOXeT OblTb MOMHOCTHLIO pa3me-
LLeH B onepaTuBHO NamaTn 3BM.

Ecnun kntoun 3anuceid, nHHopmaLus 0 KOTOPbIX BbIHOCUTCS B
NHAEKC, MPUONMKEHHO 06pa3yoT apuhMeTUYECKYHO NPOrpeccuto,
Mbl OMy4Yaem CUTYaLMIO C afiPeCHON PYyHKLUMER Ans nHAeKca (paH-
LOMU3aLMA NHAEKCA).

To4yHOe onucaHne paHLOMMU3NPOBAHHOIO MHAEKCA COCTOUT B
cnegytowem. MHAeKC ¢ HOMepPOM N XpaHUT afpec 3annucu OCHOB-
HOro maccuBa, KN4 KOTOPOK paBeH v HeNnocpeacTBEHHO 60/1b-
LLe 3HaYeHus

p(D+z(n-1),

rae z - KOHCTaHTa (Lar aputhMeTUYECKON NPOrpeccum);
p(1l) - 3HayeHWe K/KOYa NepBoii 3anMcK OCHOBHOIO MaccuBa.

Ha puc. 3.12 nokasaHbl KtoYeBble aTPUOYTbl OCHOBHOIO Mac-
cuBa (MAeHTUYHbIE C NpeablgyLWwmMM NpUMepoM) U COCTOSHME Mac-
CvBa pPaHLOMU3NPOBaHHbLIX NHAEKCOB and z=10. NMpumMeyaTenbHo,
4TO 3HAYEHMA KMOYEN B TaKOM MHAEKCE XPaHUTb HE HYXXHO.

PaccMOTpMM MOUCK C MCMNO/Ib30BaHMEM PaHAOMU3NPOBAHHbIX UH-
fleKcoB. Ha nepBoii cTagnmn Homep TpebyeMoro fasnee NHAeKca onpege-
nsieTcsa no opmyne

z

Pe3ynbTaT AeneHnst OKPYrASeTcs B MeHbLUYIO CTOPOHY. VHTepBan
3anmuceil 0CHOBHOTO Macc/Ba Ha BTOPOi CTaAuMmW Noucka onpegensieTcs
ajipecamu, yKasaHHbIMK B N-M U (N+1)-M UHAEKcax.
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PaHAOMU3MPOBaHHbIN UHAEKC

24 26 31 35 39 42 47 52 54 58 63 66 68 72 75
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

y |/

Homepa 3anuceii

Puc. 3.12. PaHgomm3aumsa nHaekca

Ba)XHOI pa3HOBMAHOCTbIO A0CTYNA K JaHHbIM, KOTOpas Tpeby-
eT creumanbHbIX METOL0B YCKOPeHUs 0CTYyNa, AB1SeTca 06paboT-
Ka MHopMaLMK MO HECKOMbKUM K/HOYeBbIM NpU3HaKam. B CTPYyKTy-
pe 3anucu MmaccuBa OnpefenserTcsd HEeCKONbKO K/HYeBbIX
aTpnbyTOoB, NPUYEM B Pa3INYHbLIX NPUKNALHbIX NporpaMmMax Tpe-
OyeTcs OCTYN K 3aNMCAM MO Pa3/IMYHbIM COYETaHUAM 3TUX aTpu-
O6yTOB 1, BO3MOXHO, TpebyeTcs nocnefoBaTefibHas 06paboTka
BCEro mMaccusa.

Cpeawn KNo4YeBbIX aTpnOyTOB 3anncu ycTaHaBvMBaeTca nops-
AOK CTaplinHCcTBa. M3Bnekaemble Ha 06paboTKy 3anncu AoMKHbI
6bITb YNOPSA0YEHbI B Mpefenax BCero Maccmsa rno camomMy crap-
Lemy Knwouy. B npegenax rpynnbl 3anuceit ¢ 04MHaKoOBbIM 3Haue-
HMEM CTapLUero Kawua JomKHa co6naaThCs YNOpPsSAOYEHHOCTb
N0 3HAYEHMAM CeAYHOLEero no CTapwmHCTBY Katova u T. 4. Mpo-
e BCEro npeAcTaBuTb YNOPAL0YEHHOCTb MO HECKObKUM KO-
4yam C MOMOLLbH CNeayHoLLEn CXEMbI.

Mpumep

PaccmoTpum 3anncu ¢ YeTblpbMsA aTpubyTamm B NOPSALKE CTapLUMH-
cTBacnesa Hanpaso Al, A2, A3, A4. 3HayeHunsa Al ynopsgoyeHsl (4ns
npumepa) No Bo3pacTaHMi0. Ha Kax[oM MHOXeCTBe 3anuceid, KOTo-
pble COOTBETCTBYIOT O4MHAKOBOMY 3HayeHUio Al, peanunsosaHa yno-
pPALOYEHHOCTb MO BO3pacTaHUIO 3Ha4vYeHW A2 Ang 3anucei, y KOTo-
pbix 3HaueHMe Al o4MHaKOBO. [lanee, Ha KaXA0M MHOXeCTBE 3anuce
C 0INHAKOBbIMM Mapamu 3Ha4yeHnn aTtpuodyToB Al n A2 cobntogaeTcs
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YMNOPSA0YEHHOCTb 3HaUYeHW Mo aTpmndyTy A3. W, HaKOHEL, Ha KaX-
[0M MHOXXECTBE 3aniceii C 04MHAKOBbIMY 3HAYEeHNSMM aTprbyToB A L,
A2, A3 o/mKHa cobnMoaaTbCs YNopsA0YeHHOCTb MO BO3pacTaHMIo Ans
aTpubyTa Ad.

MocnepoBaTenbHbIA MaccyB C TaKOM YNopsa04eHHOCTLIO MOXET
obecneumBaTb 6bICTPbIV 4OCTYN K AAHHLIM MO CEAYHOLMM COYeTaHu-
AM KMoYeBbIX aTpnbyToB al+a2+a3+a4, al+a2+a3, al+a2 nal.

KonnuectBo coueTaHuii aTpnbyToB, HEOOXOAMMBIX ANs peannsa-
LMW MaKCMMasbHO LUMPOKOro Kpyra 3amnpocos, B Hallem npumvepe co-
cTaBnsieT 15. XpaHeHWe HECKOMbKMX NO-PasHOMY PacCOPTUPOBAHHBIX
[y6rieil MaccyBa WM cucTeMaTnyecKas COPTMPOBKa eMHCTBEHHOMO
MaccuBa B COOTBETCTBUM C MOCTYNAOLLMMKN 3arpocamMin He ABMSETCA
XOPOLUMM peLLeHVeM Mpo6/ieMbl.

PaccMOTpUM BO3MOXHOCTU CO3aHNSA HECKONbKNX MaCcC/BOB
WHAEKCOB B 3TOWN cuTyaumn. VIHAeKc yaobHo hopMupoBaTh He
ONA OQHOTO K/YeBOro aTpubyTa, a Ana Habopa aTpubyTOB.
ECTecTBEHHO, UTO MHAEKC KNHOYEBbIX aTpubyToB al+a2+a3+a4d
MOXET TakKXe MCMonb3oBaTbCcs Ans 6bICTPOro goctyna no at-
pnoytam al+a2+a3, al+a2 un al. MosTomy B HalleM npumepe
MaKcUmanbHO HeobXxoaMMo co3gaHue 4 MHLAEKCOB C ynopsago-
YeHHOCTblO aTpubyToB alt+a2+a3+a4, al+a2+a4, al+a3+a4,
a2+a3+a4d.

[nsa poctyna K JaHHbIM MO0 HECKOMbKUM KHOYEeBbIM aTpuby-
TaM MUCMNOob3yeTcs TakXXe My/IbTUCNINCKOBas OpraHu3auuns JaHHbIX.
My/bTUCMUCKOM Ha3blBaeTCA MHOXECTBO CMUCKOB, OpraHnU30BaH-
HbIX Ha 00LLLeM MHOXeCTBe 3anuceid. Ecnm TpebyeTca 4OCTyn K 3a-
NUCAM NO t KNtoYaM, To PopMuUpyeTcs t CNMCKOB A8 KaXKA0r 0 K/to-
4eBOro aTpubyTa B OTAE/IbHOCTH.

PaccMOTpUM 0COBEHHOCTM OpraHu3aLnmn MynbTUCIINCKOB, KO-
TOpble NpefHa3HayeHbl 4159 06paboTKN 3annceit N0 HECKONbKNM
K/t0OYEBbIM aTpubyTaMm.

Mprivep

B 1abn. 3.2 nokasaHbl 14 3anumceii ¢ KntoyeBbIMK aTpnbyTammn da-
mMunus 1 Mpodecenst (ocTa/bHble aTpMOYThI B JAHHOM C/ly4yae HecyLue-
CTBEHHbI). Ha nepeceyeHnn CTPOKK C HEKOTOPOI thamunmneld 1 ctonoua
C HEKOTOPOM npodieccuelt yKasaH HOMep 3anucK, KOTopasi COAepXuT
MIMEHHO 3TV 3HAYeHWA B Ka4eCTBe KIIHOYENA.
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B npocTeiiwem cnyyae MynbTUCNNCOK ByAeT cofepXkaTb fBa Cruc-
Ka - ¢ ykasatenem damunusa - (A1), A(2), A3), ... , A(13), A(14)) n
c ykasaTenem Mpodeccus- (A(3), A(6), A(12), A(1), A(7), A(10), A(13),
A(2), A(4), A(8), A(14), A(5), A(9), A(11)).

Ta6nuya 3.2. MynbTUCNUCOK ANS 4BYX KNHOYEBbIX aTpnbyToB

dammnvs Mpodreccus

Cnecapb  TOKapb LUTamMrnoBLUMK ANEKTPUK

BapayH A1) A(2)

Bacos AQ) A(4) A(5)
Baros A(6) A(7)

Benos A(8) A®9)
ViBaHOB A(O) A(11)
VcaeB A(12) A(13) A(14)

Mpwn pasMeLLeHnr MynbTUCNUCKA BO BHELLHEN NamMsATh He06Xo-
AMMO pasmeLLatb KaXKAblil CNUCOK B HEBO/IbLLIOM YKC/ie PagoM pac-
MOMIOXEHHbIX Y4aCTKOB, YTO NO3BO/INT YMEHbLUNTL BpeMs 4OCTyNa.

SeKTMBHAA opraHuM3aumnsa MynbTUCNUCKA npegrnonaraeT
BbIMOJIHEHWE CIeAYOLNX YCNOBWIA:

* YICNO 3anmnCcei B KaXK40M CMUCKE AO/MKHO BbITb HE6ONbLLNM,

* aJipeca XxpaHeHus 3anuncei LOMKHbI MOHOTOHHO BO3pacTarth.

[ns cokpaleHnsa ANNHbI CUCKOB B MY/IbTUCTIMCKE HEOOXOAN-
MO eTann3npoBaTbh COLEPXKMMOe yKasaTenel. Hanpumep, ykasa-
Tenb ®amunna = “ba” onpegenset cnucok (A(1), A(2), A(3), A4),
A(5), A(6), A(7)), ykazaTen ®amununs = “be” - cnucok (A(8),
A(9)), ykazatenb @amunua = “N” - cnucok (A(10), A(11), A(12),
A(13), A(14)). MockonbKy atpnbyT Npodeccrs COAePXNUT YeTbl-
pe 3Ha4yeHus, BOSMOXHO CYLLECTBOBAHME CMeAYIOLNX YeTbipex
cnuckoB: (A(3),A(6),A(12); (A(1),A(7),A(10),A(13)); (A(2),
A(4),A(8), A(14)); (A(5),A(9),A(11)).

Mpy noucke B COKPaLLEHHbIX CMMCKax HeOOX0AUMO CHavana
npoaHanun3npoBaTh BCe yKasaTenun, 4tobbl BbI6paTh O4HY CTPOKY,
3aBelOMO cofepXallyto Tpebyemyto NH(opmaLmio.
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PaccMoTpuMm 3anpoc ¢ ycroBuem
damunua =“KeaHoB” n Mpodeccnsa = “aneKTpuk”

MoTpebytoTca Tpy 06palleHns K NaMaTu Ans Bbloopa cnucka
(A(10), A,(11), A(12)),A(13), A(14)) n 4deTbipe ob6pallleHnsa ans
Bbli6opa cnncka (A(5),A(9), A(11)). B ykasatensx XpaHUTCs 4Nn-
Ha KaXX[oro crnuncka. Bropas cTpoka Kopoye, N0O3TOMY OHa Npo-
CMaTPUBAETCS MOMHOCTLIO A0 U3BNEYEHUS HYXKHOW 3anucu A( 11).

3.3

OPIAHN3ALNA AAHHDBIX
BO BHELUHEWN TNMTAMATUN 3BM

B kauecTBe BHeLlHeil namMaTn 3BM Mcnonb3yoTcs B OCHOB-
HOM YCTPOICTBA 3/1eKTPOMarHMTHOW 3anucu CUTHaNoB, AN KOTO-
PbIX XapakKTepHO NpUMePHOe PaBeHCTBO 3aTpaT BPeMeHU Ha uTe-
HMEe 1 3annucb MHMOPMAaLNUN, - MarHUTHbIE AUckn. B oTnnune ot
onepaTuBHON NamaTn OBM ans HUX nepe HEMOCPEACTBEHHO YTe-
Hvem/3anncoto TpebyeTcsa NoABOS HEO6XOAMMOr0 y4acTKa MarHuT-
HOr0 HOCUTENA K MexXaHW3My yTeHus/3anucy (B peasibHbIX 3ano-
MMUHAIOLWMX YCTPOMCTBaX MOTYT ABUTaTbCA Y HOCUTESb JaHHbIX, 1
MexaHu3M yTeHus/3anucu). MoaTomy Bpemsa JocTyna K AaHHbIM
Ha BHELLHeM 3arnoMM1HaloLwem yCTPOMCTBe 3aBUCUT OT MecTa pac-
NONOXXEHWA AaHHbIX HA JUCKE WM NIEHTE, YTO CYLLECTBEHHO OT/N-
yaeT UX OT onepaTMBHOM NaMATK 1 onpegenseT cneunguky opra-
HU3aL MW AaHHbIX BO BHeLLHen namatn 3BM (puc. 3.13).

[aHHble Ha BHELLHEM 3anoMUHatoLLLEeM YCTPOCTBE XPaHATCS B
BuAe (haintnos. daiin npeacTtaBnseT cO60A MHOXECTBO NOTNYECKM
CBSI3aHHbIX 3anuncei. 3annucb 06bIYHO COOTBETCTBYET O4HOMY 3Ha-
YEHNI0 HEeKOTOPOW COCTaBHOW eAnHMLbI MHDopMaummn. Kaxabli
thalin umeeT yHMKanbHoe nms haiina. B npocTeliiem cnyyae gain
npeAcTaBnseT nocnefoBate/ibHbIA MacCMB 3anuceil Ha BHELLHEM
3anoMyHaloLLEM YCTPOICTBe.

AHann3 MeTof0B opraHun3almm JaHHbIX 0CTaeTCHd B OCHOBHOM
cnpaBea/IMBbIM W 4151 AaHHbIX BO BHELLUHEN namaTu 3BM; ogHakKo
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Puc. 3.13. Mpauk 3aBUCUMOCTY BpeMeHM [oCTyna
K JaHHbIM OT afpPeCHOr0 PaccToAHNA

cepbesHbIM (hakTopoM, B/MSAIOLWMM HA BpeMs A0CTYNa, CTAHOBUT-
CA B3aMMHOe pacnonoXKeHue (ai/ioB 1 3anucerr Ha MarHUTHOM
HocuTene.

Onpefennm agpecHoe pacctosaHne dA Kak pa3HOCTb afipecoB
npeablayLwero n Tekywero obpawieHns K 3anoMmHatoLemMy ycT-
POIACTBY, B3ATYIO CO 3HAKOM “ntoc”.

dA = |AG - 1)- A)].

UT0o6bl MPUMEHATb aApPeCcHOe pacCTOSsHUE KO BCEM TuMNam 3a-
NOMUHAKOLWMX YCTPOMCTB, OTMETUM, YTO C MarHUTHOIO AMCKa YK-
TaeTca (3anucbiBaeTcsl) He OTAeNbHbIA cMMBON (6aiT), a cekTop
nnn 610K faHHbIX pa3mepoMm, Hanpumep, 512 6aiiT.

OpraHn3aumnsa BHeLLHENR NamMsaTyU NepcoHanbHbIX OBM umeet
pag oTANYMIA OT MPUHLMINOB, CNO/b3YEMbIX B MUHU-OBM 1 cpeg-
HUX OBM. Bcs BHELIHAS NaMsATb pasgeneHa Ha gmandeckme 6no-
K1 (CekTopbl), UMetoLLne (UKCMPOBaHHbIA pa3mep (06bIYHO 512
6aiT), KOTOPbIN He 3aBUCKT OT XXeNaHus NPOeKTUPOBLLMKA CUCTe-
Mbl. O6MEH C OnepaTUBHOM NamATbI NPOUCXOAUT TOJIbKO Liefibl-
MW CEKTOpamMu.

Korga npon3soauTcs TONbKO MocnefoBaTe/ibHas 06paboTKa
(haina, oNTUManbHbIA (C TOYKN 3pEHUS MUHMMaNbHOTO BPEMEHU
JoCTyna) pasmep 6/10Ka A0/KeH 6bITb HAMOO/EE KPYMHbIM 13 BO3-
MOXHbIX; KOTA4a NPOMUCXOAUT TONbKO BbI6OPKa O4MHOYHbIX 3anu-
celd, ONTUMaNbHbIMUK ABAAOTCA 6/10KM pa3MepPOM B OfHY 3aruchb.
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CyuiecTByeT paf CTaHAapTHbIX METOA0B OpraHun3aLmm gainos
Ha MarHUTHOM AUCKe Y COOTBETCTBEHHO METOLO0B JOCTYMNa K 3TUM
(haitnam. Cpefn HUX - nocnefosaTesibHas, MHAEKCHO-Nocnea0Ba-
TeNbHas, MHAEKCHO-NPOU3BO/IbHAS 1 NpsMas opraHusaums ai-
no.. Bo Bcex cnyyasax He06X0AUMO Bblfe/leHMe B 3anucax ganna
OZHOr0 K/04YeBOro atpubyTa.

Mpn nocnegoBaTeNbHOM opraHuMsaumm gaiina Ha MarHUTHOM
JAMCKe BO3MOXEH AOCTYM OT TO/IbKO YTO 06paboTaHHOI 3anmcun K
nocnegytoLLein 3anucy (No HanpasfeHWI0 K KOHUY tharina). Mepe-
X0[ B 06paTHOM HanpasfieHUN HEBO3MOXEH, eIMHCTBEHHbIN MyTb
COCTOUT B 3aKpbITUK (haitna, MOBTOPHOM ero OTKPbITUW U BUXKE-
HMW K HY)KHO 3an1cu B NPSMOM HanpaBaeHuu.

WMHpaekcHo-nocnegoBaTeNbHbIV thaiin npeacTaBnseT coboli noc-
nefoBatesibHbIN (haiin, CHabXXeHHbI nHgekcamm. Ha MarHMTHOM
JAUCKe BbIAENATCA TP 061acTu - nepBuYHas, MHAEKCHas n 06-
nacTb nepenonHeHns. B nepBuyHON 06nacTy nomewlar0Tcs yno-
PAA0YEHHbIE MO 3HAYEHMSAM KNHUEeBOro aTpubyTa 3anucu, Korga
thaiin BnepBble CO3AaeTCA.

B 3aBMCMMOCTM OT pa3Mepa NepBMUYHO 061acTK MOryT Co3/a-
BaTbCA OfVH, Ba UIN TPU YPOBHA UHLEKCOB:

* NHAEKC MepBOro ypoBHS OTMEYaeT MNOC/MeHI0 3annCh Kax-

[0 [LOPOXKM MarHUTHOTO ANCKa;
* UHJEKC BTOPOro YPOBHSA OTMeYaeT MOC/efHI0 3anmnchb Kax-
[0ro UMINHAPA MarHUTHOTO ANCKa.

Ecnu thainn nHpekca BTOPOro YpOoBHSA LOCTAaTOYHO BE/IMK MO pas-
Mepy, TO AN151 HErO ONYCKaeTCs Co3fjaHne HAeKca TPeTbero ypos-
HA. ObnacTb MepenofiHeHNs NpeAHa3HayveHa AN pasMeLleHns 3a-
nncei, BKIOYaeMbIX B MHAEKCHO-NOCeA0BaTeNbHbIN halin. HoBble
3anuncum CBA3bIBAKOTCA B LIENOYKY M pa3MeLLaoTCa Ha TOM LUIUHA-
pe, NPy KOTOPOM K/1H04M HOBbIX 3anuCeil COOTBETCTBYHOT MHTEPBa-
Ny 3HAYEHWUIA KKOYei B NepBUYHON 06/1aCTN 3TOT0 LNIMHAPA.

MepeyncnvM NToroBble Xxapak TepUCTUKMA UHAEKCHO-MOCNes0-
BaTENbHOro AocTyna:

* 3HAYEHWA K/H0Yel 3anncei LONXHbI 6blITb OTCOPTUPOBAHDI;

* B MHAEKC 3aHOCMTCA HaMbONbLUNIA K/THOY 418 BCeX 3anucei

6/710Ka (LOPOXKKN);

12. 179



* Ha/IM4re NOBTOPSAIOLLMXCA 3HAYEHWNIA KtoYa HeAOoMyCTUMO;

* 3(h(PeKTUBHOCTb AOCTYNa 3aBUCUT OT YMC/a YPOBHEN NHAEK-
cauuu, pacrnpefeneHus namaTu Ana pasmeLleHns nHaekca,
yncna 3anucei B daline n pasmepa 061acTu NepenoHeHUs.

Ecnu B nHAeKC nonagaeT MH(OPMaLLMA 0 KNoYe Kax o 3anm-
CW, TO MOyYaeM MHAEKCHO-MPOM3BO/bHBIA gocTyn. 3anucu aiina
MOrYT 6bITb NMPU 3TOM He YNopsAA0YEHbl MO 3HAYEHMIO K/oYva.
NHAeKe Ana MHAEKCHO-NPOU3BONLHOIO MeToAa AocTyna npakTu-
Yyecku Bcerga popmMupyeTcs Kak MHOTOYpPOBHEeBbIA. Tunu4yHas
opraHm3aumns MHOTOypOBHEBOIO UHAEKCA COOTBETCTBYET NOHATUIO
B-nepeBa. HKHWIA ypoBeHb B-1epeBa 06pa3yoT MHAEKCHI CO CCblfI-
KOV Ha KaxK[yto 3anncb 0CHOBHOro MaccuBa. bnarogaps ucnosb-
30BaHUIO afipecHbIX CCbINOK YNOPSAA0YEHHOCTb OCHOBHOMO Maccu-
Ba He o6f3aTenibHa. MHAEKCblI HVKHErO YPOBHSA pa3fefieHbl Ha
CTPaHULbl, N B KOHLe KaXA0M CTpaHULbl OCTaB/AeTCs pe3epBHas
namsTb. MocnegHNin NHAEKC KaXKA0M CTpaHULLbl NOCTYNaeT Ha cTpa-
HUUY npegnocnefHero yposHa B-gepesa. Korpga ata cTpaHuua
OyAeT MOYTK 3an0/IHEHA UHAEKCaMMW, NOCNEAHNIA U3 HUX NOCTYNUT
Ha cTpaHuLy 605ee BbICOKOrO YPOBHSA U T. .

Monb3yacb aHaorMen MeXkay MHOrocTyrneH4YaTbiM NOUCKOM W
MHOTFOYPOBHEBbLIM MHAEKCOM, MOXHO YTBEPXAAaTb, YTO MUHMUMASTb-
HOoe BpeMs focTyna obecneymBaeT B-fepeBO C YMUCIOM YPOBHEN,
NpUMepHO paBHbIM INM (M - yncno 3anuceli B OCHOBHOM MaccuBe).

KopeHb B-aepeBa 06bI4MHO MMeET fiBa Pa3BETBEHUS, TaK Kak
npu 60/ibLLIEM YMC/ie Pa3BETBIEHNIA NPOUCXOANUT HE3HAUNTENIbHOE
ycKkopeHue goctyna. Mpumep B-gepesa gna 14 3anunceii 0CHOBHO-
ro maccusa npuMBoAMTCA Ha puc. 3.14.

MouncK faHHbIX (HanpumMep, 3HaYeHUs ) HAYMHAETCS C KOPHSA
B-nepeBa. Mpegnonoxum, 4to k8<q<kl4. B aToM cnyyae BbINo-
HAKOTCA Nepexos no nNpaBoli BETBU HA BTOPOIA YPOBEHb M MOWUCK Ha
COOTBETCTBYHLIENA cTpaHuUe. byaem cumtath, 4To kl0<qg<kl3.
CnepoBaTenbHO, HA0 CNYCTUTLCA HA TPETUIA YPOBEHL MO agpecy,
3anncaHHoOMYy B K 13, 1 3aBepLLnTb NomncK. locToOMHCTBO B-aepeBsa
COCTOWT B €ro NPoCTOM pacluinpeHnm. MNpu nepenosHeHNN Kakown-
NM60 CTpaHuULbl MONOBMHA €8 COAEPXXUMOro NepexonT B HOBYIO
CTpaHuLy, a Ha BbILIECTOALLEM YPOBHE NOSABIAETCA HOBbIN MHAEKC.
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Puc. 3.14. MHOroypoBHeBbIii MHAEKC B BUAE B-aepesa

Mpsimoii MeTof AoCTYyna COOTBETCTBYET (paiinly, KOTOPbIA uUC-
No/b3yeT afPeCcHY0 PYHKLMIO BUJa i=p-a, paCCMOTPEHHYO B M. 3.2,
[na npsamMoro goctyna xapakTepHbl CneaytoLLie 0CO6eHHOCTI:

* He TpebyeTcs YyNopsA0YeHHOCTb 3anuceit thaiina;

* Ha/InyMe NOBTOPSAOLWMXCA 3HAYEHMI K/loYa HeA0MYCTUMO;

* 3HAYEHMAM HECKOJNIbKUX K/HOYeil MOXKET COOTBETCTBOBaTb

.OfINH 1 TOT e agpec (610k).

Ha BbI60p Mexay Ha3BaHHbIMU BbILLE METOAaMU OpraHu3aumnm
(halinoB CyLLECTBEHHOE BMAHME OKa3blBaeT KOIMYECTBO 3anucen,
KOTOPOe A0/MKHO 6bITb 06paboTaHO B NpoOLEcce peann3aumm 3an-
poca. TOT NapaMeTp Ha3blBaeTCA A0/1e BbIOGOPKM N paBEH OTHO-
LeHWIo Yncna TpebyembliX Npu BbIBOPKe 3anuceit (aina K obLe-
My Ymncny 3anuceii B (aiine.

NHpopmayms o COOTBETCTBUMN AONN BbIOOPKK 3anucei n Me-
Tofax opraHm3aunn aina NPUBOLUTCA HUKE.

[Jons BbIGOPKM 3anuceii Havnyuias opraHusauys aiina
1-a 3anunco Mpamas
0..10% Mpamasn, MHOeKCHasA

10..100% MocneposatenbHas
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BnoK gaHHbIX Ha BHELLHEM 3aMOMWHAIOLLLEM YCTPOCTBE 06bIY-
HO He 3amMo/IHAETCA NONHOCTLIO, T. €. OCTaB/AETCSA pe3epBHas na-
MATb (06bIYHO 10-15% pasmepa 6n10ka). Ecnmn aToro He genatb
TO BKNHOUEHME HOBbIX 3anuceil NoTpebyeT co34aHuns NS HAX HO-
BbIX 6/TOKOB MPaKTUYECKN Mpu KaXXaoli KOPPeKTMPOBKe. ITn 6110-
Ku 6yayT cofep>XaTh 4OBOMLHO Masio 3anmcei, 0THEro pes3ko Bo3-
pacTeT 06beM AOMNONHUTENbHOW NaMATW, HEOBXOAUMBIN ANS
MaccumBa.

Korpaa pesepBHas namsaTb 6/10Ka 6yAeT ncuyepnaHa v B Hero
noTpebyeTcs BKAOYNTL HOBYH 3aMnChb, HACTYNaeT NepPenosiHeEHNE
6n10Ka.

YacToTa nepenosiHeHN onuncbiBaeTca PopMyno

K = (V+I)/(2r - 1),

roe K - 0Xujaemoe Uvcio KOppeKTUPYIOLWMX 06paLleHunii (BKIOUeHWIA 1
UCKJTHOYEHWIA 3anuceid) K oiHOMY 6/10KY 40 HacTyn/eHWs Nepenon-

HeHus;
V - 06beM CBOBOAHOIN NamaTy 6/10Ka, BbIPKEHHBIA B KOMNMYECTBE
3anucei;
r>0,5 - BEpOATHOCTb TOFO, YTO KOPPEKTUPYIOLLEe 06paLLeHNe SBMSieTCA
BKJ/THOUEHMEM.

Ecnm r <= 0,5, To 650K, KaK NpaBusio, HUKOr4a He repenos-
HuTCS. Mocne nepenonHeHWs 610Ka BCea 3a HUM B NamsiTb BK/HO-
YyaeTcs HOBbI 60K, B KOTOPbIA NepenncbiBaeTcs NOM0OBUHA 3a-
nuncei N3 nepenonHeHHOro 610ka.

OnTumasnibHoe BTOpU4HOE NHOEKCHMpPOBaHNE

MHorve CYB v MMM npegoctaBnAaoT BO3MOXHOCTb CO-
34aHMA W NOALepPXXaHWs BTOPUYHbLIX WHAEKCOB Ans (hainnos,
XPaHAWMXCA HA MarHUTHOM AUCKe. YBennyeHue ymcna BTopuny-
HbIX MHAEKCOB MO3BOSET CYLLECTBEHHO COKPATMWUTb BPeEMs pe-
anusauuu 3anpocos, HO NapansfefibHo Bo3pacTal T 3aTpaThbl Ha
KOPPEKTUPOBKY MHAEKCOB MPY BHECEHUWN M3MEHEHWIA B OCHOBHOW
chaiin.
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Byaem BblgensaTb B CTPYKTYpe (aiina nepBUYHbIA KIOY 1 aT-
pnOYTbl, KOTOPblE MOTYT CNYXWUTb AN NOCTPOEHUS BTOPUYHOIO
MHAeKca (BTOPUYHbIE KOUK). ECnn Koy SBNSeTCS MHOroaTpu-
OYTHbIM, TO MO ero OTAe/bHbIM aTPUByTaM MOXeT CyLLeCTBOBaTb
BTOPUYHBIN UHAEKC.

Ham n3BecTHbI TUMbl 3aNPOCOB K (hainy (onpegensemMblie at-
pnéyTammn-BxogaMu 3anpoca) u gonyctumble ans gaina ctpa-
Ternm noucka (onpegenseMble MMeHaMu BTOPUYHbIX K/HOYei).
Oco60e NONOXeHNe cpean cTpaTernii Noncka saHMMaeT nocne-
[l0BaTe/bHbIN AOCTYN K halifny, KOTOPbI HEe MCNONb3YET HMKa-
KUX UHLEKCHbIX MyTeN.

3aTpaTbl BpEMEHUN Ha peann3auuio nomucka u KOppekTUPOBKU
[aHHbIX B (painnie 6yaeM BblpaxaTb KOMYECTBOM MPOYUTAHHbLIX
WM 3anncaHHbIX 6/10KOB MH(hOpMaLuuK, npeanonaras, 4to gjnHa
6/10Ka 0iNHAKOBAa U B OCHOBHOM (Daiine, n B haiinax-nHaeKcax.
O603Haunm yepes c(i,j) KONNMYECTBO NPOUYUTAHHbLIX B/I0KOB ANA
Y[0B/IETBOPEHNUSA j-r0 TWMa 3anpoca npy NOMOLLK i-i cTpaTernu
noucka. O4eBUAHO, 4YTO CTpaTermsa He cnocobHa ya0BNeTBOPUTD
3anpoc, ecnv aTpubyTbl-BXOAbI 3anpoca M BTOPUYHbIE KIHOUMN He
cofepXXart 06X UMEH.

B aTom cnyuae c(ij) paBHO KonnM4ecTBy 6/10KOB MHGhOpMaLK
B OCHOBHOM (aiine. ®opmynbl A5 pacyeta ymucna 6/10K0B 06bIY-
HO NPUBOAATCA B TEXHMYECKONM AOKyMeHTauun Ha CYB/ 1 vauwe
BCEro UMeKT BUj

ML/B,

roe M.L - uumcno 3anuceil B OCHOBHOM MaccuBe U A/IMHa 3anuncy B 6alitax,
B - pasmep 6noka B 6aliTax.

Korpga atpmbyTbl-BX0Abl 3aNpoca 1 BTOPUYHbIE KO4YK cofep-
Xart obLme nmeHa, opmynbl ana c(ij) cuNbHO 3aBUCAT OT COCTa-
Ba 00OLWUX MMeH. TTycTb 061KUM aBnseTcs aTpmubyT A(X) € Konmye-
CTBOM Pa3fIMYHbIX 3HAYEHU T(X) U ANNHON 3HaveHus 1(X).
KonnuecTtso 6/10K0B B thaline-nHaekce, MOCTPOEHHOM MO aTpuby-
Ty A(X), 0603HauUuM yepes n(x).
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dopmynbl A4na pacyeTta N(X) CUABHO pPasnyaloTCa y pasHbIX
CYb/ n3-3a MHOroobpasns cnocoboB peannsaunm nHaekca. 3aech
OyaeT NCNonb30BaTbCa opmMyna

n(x) = (mx)I(x) + M*1)/B,
rge 1- pnvHa agpecHol CCbKM Ha 3anmcb OCHOBHOIO diaiina.

BennunHa c(i,j) onpeaenserTca KONMYECTBOM YTEHWUIA MHAEKCA
(log n(x) nnm (n(x) + 1)/2 B 3aBMCMMOCTY OT crocoba focTyna) v
KOMIMYECTBOM YTEHWIA M3 OCHOBHOrO (haiina. MNpeHebperas BO3-
MOXHOCTbIO Hax0XAeHUsi HeCKONbKUX 3anucei-Lenein B 04HOM
6/10Ke, NoNyYaeM BbIPaXKEHWE /15 YMCNa CYNTbIBAEMbIX B/10KOB B
Buae r(j,x)*M/m(x). Ecnu B ycnosuu j-3anpoca yKaszaHO TOYHOe
3HayeHune aTpnbyTa NCKOMbIX 3anucei, To r(j,x) = 1, ecnu 3agaeT-
CA fManasoH 3Ha4yeHWi, To r(j,X) paBHO KONMYECTBY 3HAYEHWIA B
3TOM AunanasoHe. NTak,

c(i,j) = log n(x) + r(j,x)*M/m(x).

KoppeKTupoBKa AaHHbIX B (haiine pasfensiercs Ha BKoue-
HVe/MCKNI0YEHMe 3annCu 1 3aMeHy 3Ha4YeHUs aTpubyTa B 3anmncu.
KonunyectBo obpabaTbiBaembix 6/10K0B npu BkIrOYeHUn ¢’(i) = log
n(i) + 1, npyn ncknodeHmn c“(i) = c’(i). ,

Mpn paccMoOTpeHUU KOPPEKTUPOBOK B haline ¢ MHAeKcamu
Haflo pa3NMyaTb BHECEHVE N3MeHEHWI B 3aMnCb C U3BECTHbIM 3Ha-
YeHMeM MepBUYHOTO K/toya (COBCTBEHHO KOPPEKTMPOBKA) U MO
13BECTHOMY 3Ha4YeHW0 BTOPMYHOTIO K/Ttoua (JOCTYN Yepes MHAEKC).
B nepBom cnyyae He06X0AVMO BBECTW AONONHUTE/NbHBIN NapaMeTp
c’(i,k). OH npeacTaBnsieT co60i KONMYECTBO 06pabaTbiBaeMbIX
610KoB Ana k-ro Tmna 06HOBNEHMS MPW NOMOLLM i-id CTpaTerum
noucka. Ecnu o6HOBNEHME He 3aTparvMBaeT COOTBETCTBYHOLLMNIA
nHgekc, 1o ¢’(i,k) = 0. Korga c’(i,k) # 0, To ¢’(i,k) = 2(log n(i) + 1).

Bo BCcex yKasaHHbIX (hopMmynaxX OKpyr/ieHve npou3BoaUTCS
nocne Kaxaoro AeicTBmsA B 60/bLUY0 CTOPOHY.

[ns cywecTByOWMX TUMOB 3aNpoCOB BBOAATCA COOTBETCT-
BytOLWMe BepoATHOCTU ((j), aHanornyHole BeposATHocTM u(k)
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K = 1...s oNuCbIBaKOT BapnaHTbl 06HOBNEHNIA. BEPOATHOCTb BKIO-
yeHWs 3anucy 06o3HavaeTcs vepes |, BEPOATHOCTb UCK/IOYEHUS -
Yepes D.

Kputepuii apheKTUBHOCTM NMPUMEHAEMOI CUCTEMbI BTOPUY-
HbIX UHAEKCOB MUHUMWU3NPYET 3aTpaTthbl Ha NpOBeLeHNe NpPouns-
BO/IbHOIO 3anpoca 1 NMPon3BOILHOr0 KOPPeKTUPYoLLero obpa-
LeHmns.

min F(i) = T q@)c(i,j) + E u(k)c’(i,k) + Ic’(i) + Dc”(i).

Bpemsi BHECEHMS U3MEHEHWIT B OCHOBHOI (hainn npeanonara-
eTCA NOCTOAHHBLIM M NO3TOMY B F(i) He BXOAMT.
LonoNHNTENbHO AONXKHO CO6M04aTbCA COOTHOLLEHNME

gi) +u(k) +1+D =1

MepeMeHHaa i onucbiBaeT BO3MOXHble CTpaTernm noucka.
MakcumanbHoe umncno ctpaternin coctasnser 2AN-1, rge N -
4ymcno aTpubyToB, KOTOPbLIE MOTYT 6bITb MCMONL30BaHbI NPY BTO-
PUYHOM VMHAEKCUPOBaHUN.

Ecnu 3anpocbl MOXHO pa3gennTb Ha t rpynn, Tak YTO MHOXe-
cTBa aTpnOyTOB U3 KaXKAOMN rpynnbl He NepecekatoTcs, TO UCXOA-
HYI0 3aZa4y MOXXHO pa3fenuTb Ha t 3agady. Ona CHWKeHUs pas-
MEPHOCTU 3afa4nm MOXHO TakKXe WCKA4YaTb M3 PpacCMOTPeHUs
WHAEKCHbIE NYTWN, KOTOPbIE NCMOMb3YOTCA B 3aMpocax ¢ CyMmap-
HOW yacToTol meHee 0,05. 3anpochbl, AN KOTOPbIX KOAMYECTBO
CUMTbIBaeMbIX M3 OCHOBHOrO (pbalina 610KOB BCerga npesbillaeT
0,1 oT nx 06LLero KONNYEeCTBa, TaKXe He O/KHbI aHa/In3npoBaTh-
cA, TaK KakK OHW ObICTpee peann3ytoTcs B peXXmMMe nocrefoBartesib-
HOro yYTeHus aina.

Ecnv npon3BoasaTca TONbKO 3anpockl M 04YeHb Masia 40oNs Bpe-
MEHW Ha KOPPEKTUPOBKY, TO BCE BO3MOXHbIE WHIEKCHbIE MYTK
[O/DKHBI BK/TIOUYATHCA B ONTUMAa/IbHOE pelleHune. Ecnvm KonnyecTso
3anpocoB He3HaunTeNbHO (NpeobnajaeT nocnejosarenbHas o6pa-
60TKa) M AOCTAaTOYHO MHOIO KOPPEKTUPYIOLLNX 06paLleHnit, To
NHAEKCHbIE NMYTW BOOOLLE HE HYXKHbI.

185



BOIMNMPOCHI U SAOAHUNA

1. Kak MOXHO 1CMo/b30BaTh YropsaoyeHHble GUHapHbIe AepeBbs
AN nojcyeTa YacToTbl BCTPEYaeEMOCTU CNOB B TeKCTE?

2. Kakvmuy crnocobamm MOXHO 00beIMHUTL ABa YNOpsA0UeHHbIX
OGMHapHbIX AepeBa B 0HO? BblbepuTe 13 HIX NyuLLIKiA criocob u npes-
CTaBbTe COOTBETCTBYHOLLWIA anrOpuTM.

3. Bo MHOrmx 3agavax, rje B3aMmOCBS3b [aHHbIX COOTBETCTBYET
MOHATMNO CETK, YMC/IOBbIE 3HAUEHUS NMPUMUCHIBAIOTCS HE BEPLLIMHAM CETH,
a ee gyram. Kak npefctaBuTb 3TV faHHble B Buge Tabnmubl? MOXHO v
3HaYeHWs Qyr nepefaTb BepLUMHaM U Kakve Hey06CTBa 3TO BbI30OBET?

+4. KakoBa BEpPOATHOCTb TOM0, UTO MaccuB M3 M 3anuceii cyyaiiHo
OKaXeTCs Ynopsaa04eHHbIM?

5. N306pa3nTe 04HOHaNpaB/eHHbIE 1 ABYHarpaB/ieHHbIe NpeacTas-
NeHunsa B naMaTM 3BM crnefytoLLmx CrivcKoB:

a) ((a.b),(c,a),d)

6)((a.(b.c)).(d))

6. [lna nocnefoBaTtebHOro Maccmea M yrnopsifo4eHHoOro GUHapHo-
ro AepeBa U3BECTEH a/IrOPUTM NOMCKa No CoBMageHMo. Kak 1cnonb3o-
BaTb 3TOT A/ITOPUTM [/19 MOMCKa MO Ycnosuto p(i)>q?



[JTABA 4

MOOE/TIMPOBAHNE
MPEAMETHbIX OBJTIACTEW
B 9KOHOMVIKE

4.1
CEMAHTNYECKWME MOAE/TN OAHHBIX

3BecTHble cpefiCcTBa ONUCAHWUA AaHHbIX OPUEHTUPYIOTCA Ha
(hopMbl MpeAcTaBNeHUs UH(popMaLumn (CUHTaKCMyYeckue Moaenu
[AaHHbIX) U CMbICNOBbIE XapaKTePUCTUKU MH(opMaLmnmn (cemaH-
TUyeckne mogenn). CUHTaKCMYeCKUMU SBAAOTCA MOAEeNN, pac-
CMOTPEHHbIE B 1. 2:

CeMaHTMYeCKNe MOAENN faHHbIX NpeacTaBnsalT coboli cpea-
CTBO MpeAcTaBNeHNs CTPYKTYPbl NpeaMeTHOW obnacTu. Takue
MOJeNn MMEKT MHOI0 06LEro ¢ nepapxnyeckMMm 1 ceTeBbiMM
MOLENAMMN [aHHbIX, OHX MOTYT MUCMNOJ/Ib30BaTbCA KaK CpPeacTBO
NMOCTPOEHMUSA CTPYKTYPbl COOTBETCTBYHOLLMX 6a3 JaHHbIX.

CemaHTun4Yeckne MOLeNu AO/MKHbI 0TBeYaTb ClefyroLnmM Tpe-
60BaHUAM:

» 06ecneynTb MHTErPUPOBaHHOE MPeLCTaB/leHMe O NnpeameT-

HOI o6nacTtu,;
* NOHATUIHBIV annapaTt MOAeNN A0/HKEH ObITb MOHATEH KaK cre-
umanncTy npeamMeTHoM 061acTu, Tak n agmuHuctpaTopy b,
* MOZe/IbJ0/HKHA CoAepXXaTb UH(hOPMaL MO, LOCTaTOUYHYO A5
AanbHelwero npoekTuposaHmsa 3NC.

CeMaHTUYecKMe MOJENN AaHHbIX NCMOMb3YHT 06LKIA Habop
NOHATUIA N OTANYAKOTCA KOHCTPYKLMAMU, NPUMEHAEMbIMU AN NX
BbIP@XXEHWSA, NMOMHOTOW OTPaXKeHUs MOHATUIA B MOLenun, yno6-
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CTBOM MCMONb30BaHMA Npu pa3paboTke ANC. Kak 3TanoH cemaH-
TWUYECKOI NOMHOTHLI pacCMaTpuBaeTCs eCTECTBEHHbIN A3bIK, a ANs
(hopManmsaumm A3bIKOBbIX KOHCTPYKL WA B MOAENSX MPUMEHSET-
cs annapart MateMaTu4ecKou IMHIBUCTUKMN.

PacCMOTPMM KOHCTPYKLUUM eCTECTBEHHOTO A3bIKa, 4eKOMIMO-
3ULNSA KOTOPbIX HEBO3MOXKHA 6e3 yTpaTbl CMbICAa, T. €. BblCKa-
3blBaHUS. CTPYKTYpa BbiCKa3blBaHWI OKa3blBaeTCA LOCTATOYHOM
ONS BblpaXXeHUs 3aKOHOMEPHOCTEN, NPUCYTCTBYIOLWMX B NpeaMeT-
Howu o6nactn n ANC.

AnemeHTaMM BbICKa3blBaHMI CyXXaT aToMapHble akTbl. Cno-
cob6 npeAcTaBfeHMs aTOMapHOro (akta COCTOMUT B yKasaHUM
00bEKTOB, UX B3aMMOAENCTBUI N CBOICTB, KOTOPbIE OMUCLIBAIOT
cobbITNe, COOTBETCTBYIOLLEE aTOMApHOMY (haKTy, a TaKXKe yKasa-
HUWN BPEMEHW HACTYMNIeHUs 3TOro cobbITuA.

O6beKTbl MOTYT 6bITb aTOMapPHbIMWU U COCTaBHbIMU. AT 0-
MapHbIli 06bEKT - 3TO N06OK 06BEKT, Pa3foXKeHMe KOTOPOro
Ha apyrue o6beKkTbl B pamKax AaHHON npegmeTHOW obnactu
He npousBognTcsa. CocTaBHble 0O6bEKTHI COLepPXaT TaK Wu
MHaye OpraHnU3oBaHHble MHOXeCTBa 06bEKTOB. PeKypcuBHO
NPUMEHSSA 3TO onpeesnieHne, MOXXHO NONYYNTb NPOU3BOJIbHYHO
CTPYKTYpPY OO6bEKTOB U (DAKTOB M paccmaTpuBaTh ee Kak CO-
CTaBHON 06beKT. MIHGopmaunsa o ToM, 4YTO OObEKT MMEET He-
KOTOpPOE CBONCTBO W/ HECKO/IbKO 06bEKTOB B3aUMOCBSA3aHbI,
npeacTaB/igeTca B BUAE BblCKa3blBaHUS 06 06bekTe (Mn rpyn-
ne 06bLEKTOB).

CyLLecTBYIOT npaBuia BbiBOAa HOBbIX CBOWCTB U CBA3EW U3
paHee ornpefesieHHbIX CBOWCTB U cBA3el. KOHBIOHKLUA [BYX
CBOWCTB SIBNSIETCA HOBbIM CBOWCTBOM. CBOICTBA MOryT 06pa3so-
BblBaTb KOMOMHALMM 1 Hac/e[0BaTbCA Yepes CBA3N.

O6bEKT MOXET CyLLeCcTBOBaTb HE3aBUCUMO OT TOr0, onpege-
NEHbl UIN HET CBOMCTBA U CBSA3W, OTHOCALLMECS K 3TOMY 00BEKTY.
O653aTeNIbHOE CBONCTBO, HEOOX04MMOE ANS ONpeAeNeHns CylLue-
CTBYlOLWEro 06beKTa, - 3TO BPeMS ero nosiBIEHNS N BPEMSA €ro
MCYE3HOBEHMA (KaK 3/1eMeHTa MH(hOPMaLMOHHbIX NOTPe6HOCTEl
nonb3oBatenein ANC).
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ATOMapHBbI akT NpeAcTaBNAeTCA TPEMS KOMMOHEHTAMMU:

Xy, 1),

rge X - MHOXecTBO 06bekToB Ol, 02,..., Ok;
Yy - CBOWCTBO WM CBS3b 0GBEKTOB;
t - Bpems.

O6BbEKT MOXKET ObITb COCTaBHbIM, T. €. MOCTPOEHHbIM KaK MHO-
XKEeCTBO APYrnx 061-EKTOB W, BO3MOXHO, aTOMapHbIX (PaKTOoB.

O6beKTbl MOTYT BCTyMaTb B OTHOLUEHWS ABYX TUMOB - 0606-
LeHNs, Kora oanH 0O LEKT OnpesenseTca B BUAE MHOXECTBA 4Py -
rMX 06BLEKTOB, M arperaunn, Korga 06beKT COOTHOCUTCS C UMe-
HeM [elCTBMSA, B KOTOPOM OH MOXET yyacTBoBaTb. Hanpumep,
06beKT JIn4HOCTb 0606LLaeT Takne 06bEKTHI, Kak Pabounii, Cny-
Xawmin, CTyaeHT; 06beKT TpaHCNOPT arpernpyeTcs ¢ AeiiCTBUEM
MepeBo3ka. O606WeHMA 1 arperaymMm Moryt ob6pasosbiBaTb
nepapxunyeckme CTpyKTypbl.

CeMaHTMyecKme Mofenn faHHbIX 06bIYHO NpeanonararoT Ba
YPOBHA UHTepnpeTayun, ypoBeHb 00beKTOB NpeaMeTHOM obniac-
TW 1 YPOBeHb aTpn6OyTOB 6a3bl AaHHbIX. Ob6a YPOBHA Npu HE06-
XO4MMOCTU MOXXHO’COBMECTUTb B OLHOM MpPeACTaB/NEHUMN.

3BeCTHO JOCTATOUYHO 60/IbLLOE YNC/IO CEMAHTUYECKUX MOfe-
neii faHHbIX (Hanpumep, Mofenb “CyLLHOCTb-CBA3bL”, MOAENb Ce-
MaHTMYEeCKUX CeTel M Ap.); O4HAKO UCMOMb3YeMble B HUX MOHS-
TUA, NGEN N METOAbI XapaKTepu3syroTcs 60/bLLINM CXOLCTBOM, YTO
o6neryaeT X COBMECTHOE pacCMOTPeHMe.

Mogenb CyUuHOCTEN 1 cBA3en

Haunbonee pacnpocTpaHeHHON CEMaHTUYECKON MOAENbIO SB-
naeTcqa Mofenb, HasBaHHasa “CyLWHOCTb-CBA3L”. OTa MOLenb uc-
nonb3yeT rpauyeckoe npeacTasneHne BCeX KOMMNOHEHTOB. ba3o-
BbIMW 371€MEHTaMWN B MOAeNn “CyWHOCTb-CBA3b” CAYXAT TUMbI
CyLLHOCTel, 0603HavYaemble fanee NPAMOYroSibHUKamMun, U TUMbI
CBs3eld, 0603Ha4YaeMble ABOMHbIMM MPAMOYronbHUKaMU. MHorune
CYLLHOCTK, paccMaTpMBaeMble B 3TOW MOAENN, COOTBETCTBYHOT (-
3NYECKNM 06BbEKTAM NpeamMeTHOM obnacTu.
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CTpyKTypa npeMeTHOR 061acTu B MOAENM “CYLLIHOCTb-CBA3b”
n3obpaxaeTcs B (hopMe fuarpammbl. yru Ha guarpamme coesm-
HAKT TUN CYLWHOCTY C TUMOM CBSi3W. Ha gyrax ykasbiBaetcs 1uam
LU B COOTBETCTBUM C TEM, CKO/IbKO pa3 MAaeHTU(MKaTop obbekTa
MOXXeT BO3HUKHYTb B CTPOKax OTHOLUEHWIA, MPpeACTaBNAOLWMNX CBA-
31 06bekTOoB (1 - 0AUH pas, W - HECKO/bKO pas).

[narpamma MOXeT NpeacTaBNaTb TO/IbKO 06bEKTbI U CBA3W UK
[OMOSTHUTENbHO CoAepXXaTb aTpMOyThl, ONUCbIBAIOLLME NX CBOMCTBA.

B cTpyKType cBsizeit 06 LEKTOB A0MYCKAKTCA CeAyoLme TUNbI
CBA3el:

» K-apHble cBs3u (puc. 4.1 ,a), NpMBOANUTCS NPUMepP TepHapHO

CcBA3N;
* peKypcuBHble cBsisn (puc. 4.1,6);
* HECKOMbKO CBA3EM 415 0HOI 1 TOI e napbl 061LEKTOB (pUC.

4.1,B).

CIYXKALLIIN

B

Puc. 4.1. BapuaHTbl COOTBETCTBMWIA MeXy CYLLHOCTSIMU U CBA3AMMU:
a - N-apHble CBSI3U; 6 - PEKYPCHBHbIE CBSI3U;
B - HECKO/NbKO CBS3eii /11 04HOI 1 TOI e napbl 06bEKTOB
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Puc. 4.2. Mogenb “cyLHOCTb-CBA3L™ 415 6a3bl aHHbIX,
paccMOTpPEeHHoO B . 2.2.2

B kauecTBe npumepa cnvcaHus npeiMeTHOM 061acTu cpeacTBa-
MW MOJenn “CyLLHOCTL-CBA3b” Ha pUc. 4.2 NoKa3aHo npejcTas/e-
HVe, UCN0Nb30BaHHOE B NMpuMepax K . 2 (MeTku gyr 1 v m He
MoKasaHbl).

MpeactaBneHme nNpeaMeTHON 061acTU C MOMOLLLID MOAENN
“CYLHOCTbL-CBA3L” NO3BO/ISAET:

* 0[]HO3HAYHO pa3paboTaTb CTPYKTYPY MHOrOypOBHEBOWA ce-
TeBOW 6a3bl JaHHbIX;

» 06ecnevnTb 0JMHAKOBOE MOHMMaHWe BCEMM MO/b30BaTeNs -
MU COAEPXMMOro 6a3bl JaHHbIX.

Mogenb “cyLHOCTb-CBA3b” XapaKTepunsyeTcs pA4oM HegocTaT-

KOB:

* HECOAEePXUT M306pasnTe/IbHbIX CPeACTB AN huKcauumnopra-
HN3aLMOHHOW MepapXumn NpoLeccoB ynpaB/ieHUs 1 arpera-
LMW AaHHbIX N0 YPOBHSAM YNpaBieHus;

* MIPUHATOE B MOLEeNV MpaBwuio POPMUPOBAHUS MHOXECTBA
OTHOLWEeHWI 6a3bl JaHHbIX CO34aeT C/IMLIKOM MHOr0 OTHO-
LWeHW ons 00bLEKTOB U cBA3ell. B pesynbTaTe guarpamma
00bEKTOB 1 CBA3el peanbHOl 3aja4ynM 6bICTPO CTAHOBUTCS
rPOMO3AKON H HEOBO3PUMOIA.
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Mogenb ceMaHTUYEeCKNX ceTell

B0O3MOXHOCTM BbIpaXXeHUA CEMaHTUKM B TEPMUHAX CYLLHOC-
Teil 1 cBA3eli BeCbMa OrpaHuyeHbl. MoBbIWEHNE Bbipa3uTebHOW
CU/bl N306pasnTe/bHbIX CPEACTB AOCTUTAeTCs B MOAEIN CEMAHTU-
Yeckoi ceTn. B onpeaeneHHOM CMbIC/ie BOSMOXHOCTU CEMaHTM-
YeCKOI CeTu ABNAOTCA Hanbosiee YHUBEPCa/IbHbIMY U3 U3BECTHbIX
K HacTosiLLeMy BPEMEHMW.

MoaToMy NPUNOXEHUA annapara CeMaHTUYeCKUX ceTeld Lene-
C0006pa3HO pa3fennTb Ha ABe BETBU - [/ 06ecrneyeHnss 0CMbIC-
NEHHOCTU MH(opMaLuUn, XpaHNMOM B 6a3e JaHHbIX (4TO 1 paccmar-
pvBaeTcs fanee B 3TOM naparpade), v 4ns npeactaBneHus 3HaHWi
n6oin npupoasl (paccmatpuBaeTcs B n. 4.2).

CeMaHTHyecKmne CeT! NMPUMEHUTENIbHO K 3aZa4amM MpoeKTnpo-
BaHUS CTPYKTYpbl 6a3bl faHHbIX QVC UCMONb3YOTCA B CPaBHU-
TeNIbHO Y3KOM fuana3oHe - 415 NpeAcTaBfeHns CTPYKTYPbl MOHSA-
TWUIA N CTPYKTYPbI COBLITUIA.

CemaHTMYeCKMe CeTU NpeACcTaBNST COO0M OpMeH TMPOBaHHbIe
rpagbl ¢ NOMeYeHHbIMM Jyramu.

OHM NO3BONIAOT CTPYKTYPUPOBATbL UMEHOLLYHOCA MH(OpMaLLUIO
M 3HaHMA. AnnapaT CEMaHTUYECKUX CeTel ABNSETCA eCTECTBEHHOM
(hopmanunsayuein accoumaTuBHbIX CBA3EN, KOTOPbIMM MOMb3yeTcs
4esI0BEK NPU N3BEYEHUN KAKNX-TO HOBbIX (DaKTOB U3 UMEIOLLNX-
ca. MocTpoeHune ceTn cnoco6CTBYET OCMbIC/IEHUIO MH(hOpMaL MK 1
3HaHWA, MOCKONbKY NO3BOMAET YCTAHOBUTL MPOTUBOPEUUBLIE CU-
Tyaumn, HeoCTaTOYHOCTb MMEKOLLECA MHhopMaLUn U T. M.

O6bIYHO B CEMAHTUYECKOM CeTU NnpefycmMaTpuBatoTCa YeTbipe
KaTeropuu BepLUvH:

* MOHATUA (0OBLEKTHI),

* COObITUS,

* CBOWCTBA,

* 3HaYeHwus.

MoHATUA NPeLCTaBNAOT CO60/ KOHCTaHTbI WA NapamMeTpbl,
KOTOpble OnpefenstoT husnyeckue Uan abCTpakTHble 00BLEKTHI.
CobblTUA NPeACTaBNAT LENCTBUSA, NPOUCXOAALLNE B peaslbHOM
MUpe, 1 ONpeensTCa yKazaHnem Tuna LencTBnsa u ponei, KoTo-
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pble UrpatoT 06BLEKTLI B 3TOM [eiicTBUKN. CBOMCTBA MUCMOMb3YHOTCA
4019 NPeACTaBEHNA COCTOAHNSA UK 418 MOAUMUKALUN MOHATUN 1
COObITHIA.

CBefieHMs CEMaHTUYECKOl CET 06pa3ytoT CLieHapuiA, KOTOpPbIi
ABNAETCA HAOOPOM MOHATUI, COBBITUI, NMPUYNHHO-CNEACTBEHHbIX
cBsizeit. MprMeHNTENbHO K 6a3e AaHHbIX CLIEHApMii MOXET paccMar-
pMBaTbCA Kak WabnoH, KOTOPOMY A0/KHA COOTBETCTBOBATL Xpa-
HUMas MHopMaLms, YTobbl 06ecneyrBanach ee 0OCMbICIEHHOCTb.

Heo6xo4MMO pa3nnyaTtb BepLUMHbI, 0603HAYaKoLLLNE IK3eMMNIfA-
pbl 06BLEKTOB, W BEPLUMHbI, NPEACTaBAAOWME KacChl 06bEKTOB.
Hanpumep, HoBUKOB - 3k3emnnsap tmuna CtyfeHT. B cemaHTHyec-
KOW CeTU 3K3eMMAsp MOXeT npuHagnexarb 60nee 4eM OAHOMY
Knaccy (HoBnkoB - n CTyaeHT, u CnopTtcmeH). PasznnyHble ponu
HoBnkoBa 0TO6paXKakTCA ero NPUHaA/IEXHOCTbIO K pPa3/inyHbIM
Knaccam. HOBMKOB - CTY[leHT B CBOMX CBA35X C NpenojaBarensamu
N OUCLMNIMHAMW, & B OTHOLLEHUSAX C TPEHEPOM M KOMaH[0M OH -
CMOPTCMEH.

B opyrux mMofensx B 0T/MynMe OT CEMAHTUYECKON CEeTU TUMbI
06BbEKTOB YKa3aHbl B CXEME, a IK3eMMNAPbl 06bEKTOB NpeacTase-
Hbl 3Ha4YeHMsAMKN B 6a3e faHHbIX. B ceMaHTMUeCcKOoW CeTU OAUH U
TOT e 3K3eMnsap 06beKTa MOXKET O6blTb COOTHECEH C HECKOJIbKM-
MV TUNamu.

B cuHTakcuyeckux mopensix (pensiuMoHHON, CETEBOW Wn
nepapxmn4veckoin) ans obecneyeHns Takoii cBsA3n NoTpedyeTcs ayo6-
NMpoBaHue NHGpopmaLm 06 06beKTE.

Pasnuuve mexay BepLuMHaMu ceTu (NpeacTaB/ieHue 3K3eMI-
nspa v npescTas/eHne Knacca) NPUBOAMUT K CYLLEeCTBOBAHMUIO TPeX
TWUNOB Ayr:

e flyra, CoeivHAKOLLaA fBa IK3emMn/ispa, COOTBETCTBYET YTBep-

XOEHWIO,

e fyra Mexgy Knaccom u 3K3eMMNaspoM MokKasbiBaeT npumMep

afleMeHTa KJacca,

e flyra, CBA3bIBalOLLAs ABa Kiacca, onpefenser 6MHapHoe OT-

HOLLIEHME K/1acCoB.

Bce cemaHTUYeCKMe OTHOLLEHUS NpesMeTHOM 06/1aCTh MOXHO

pas3fenunTb Ha cregytoLme:
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* JINHTBUCTUYECKME,

* IOTNYecKue,

* TEOPETUMKO-MHOXECTBEHHbIE,

* KBaHTU(MKALNOHHbIE.

JIVHrBACT MYECKNE OTHOLEHNS BGbIBAIOT rnarosibHble (Bpems,
BWA, pOA, YACNO, 3a710T, HaK/OHEHNE) U aTpnbyTUBHbIE (MOAUGN-
Kauus, pasmep, opma). Jlornyeckne oOTHOLLEHMS NOAPA3LeNA0T-
CSl HA KOHBIOHKLUWIO, AN3BIOHKLUMIO, OTPULAHME U UMNINKALWUIO.

Teope TMKO-MHO>KECTBEHHbIE OTHOLLEHUSI - 3TO OTHOLUEHWe
NMOAMHOXeCTBa, OTHOLUEHME YacTW 1 LLeN0oro, OTHOLLEHMNE MHOXe-
CTBa W 3leMeHTa. DT OTHOLWEHMSA 061aAat0T CBOWCTBOM TPaH3n-
TUBHOCTH.

KBaHTU(MKALNOHHbIE OTHOLIEHUS AENATCA Ha IOrnYecKme
KBaHTOPbI OOLLHOCTN M CYLLECTBOBAHUSA, HENOTUYECKMNE KBAHTO-
pbl (“MHOr0”, “HECKO/IbKO™) U YNC/OBble XapaKTepUCTUKHN.

OCHOBOI1 A5 onpeeneHns Toro Ui MHOro NOHATUS ABNSET-
CSi MHOXKECTBO €ro OTHOLLEHWI C APYTUMW NOHATUAMMN.

O6s3aTeIbHbIMU OTHOLLEHUAMYU ABNAIOTCS:

* K/1acC, K KOTOPOMY MPUHAANEXUT AaHHOEe NOHATKE,

* CBOWCTBA, BblAeNSOLLNE MOHATUE U3 BCEX MOHATUI JaHHOTO
Knacca,

* PUMEpPbI AaHHOTO MOHATUA.

MOCKObKY TEPMUHBI, MCMO/b30BaHHbIE B ONpPeAe/ieHNN NoHS-
TUS, cCaMu CNYXXaT NOHATUAMMW, TO UX OMpefesieHne opraHmsyeTcs
Mo TOW Xe cxeme. B ntore cBsi3u NOHATUIA 06pa3yoT CTPYKTYpY, B
00LLEM CNyYyae CETEBYIO.

CyulecTBYIOT fABe 0653aTeNlbHble CBA3WN MPU YCTaHOB/IEHUN
CTPYKTYPbI MOHATWIA:

* CBA3b “eCTb-HeK” (0T C/I0B “eCTb HEKOTOPLIN”). HanpasneHa
OT YaCTHOrO MOHATUA K 6osiee 06LWEMY 1 MOKa3bIBAET Npu-
HaIeXXHOCTb 3/IEMEHTA K K/accy,

* CBA3b “eCTb-4acTb”. [MOKa3blBaeT, UTO 0OBEKT COLEPXKUT B
CBOEM COCTaBe pPa3HOPOAHble KOMMOHEHThI (00bEKTbI), He
NnoAo6HbIe 4AHHOMY OObEKTY.

MprMep ceMaHTUYECKON CeTu 415 ONUCaHWUs CTPYKTYpbl NO-

HATWA “lopuanyeckoe nnuo” npmsegeH Ha puc. 4.3. OgnHapHbIMK
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Puc. 4.3. Mpumep ceMaHTUUeCKOl CeTU AN 0TOBPaXKeHUS CBS3M
MOHATUN

NIVHUAMMW NOKa3aHbl CBA3N “eCTb-HeK”, ABOWHbIMMW TIMHUSIMU - CBS-
31 “ecTb- 4acTb”. B ceMaHTUYECKOW CETI C MOMOLLLbO CBA3M “eCTb-
HeK” MOXXHO NoKas3blBaTb CCbIJIKY Ha 3K3eMNAsSp 06beKTa.

PaccMmoTpum Tenepb npefcTaBneHne cobbITUIA U AEACTBUIA C
MOMOLLbIO CEMAHTUYECKOW ceTu. MpeaBapuTesibHO BbILENAKOTCS
MPOCTble OTHOLUEHUS, KOTOPble XapaKTepU3yrT OCHOBHbIe KOM-
MOHEHTbI COObITUA. B nepByto oyepesb M3 COBLITUSA BblAenseTca
[encTene, KOTOpoe 06bIYHO ONKUCbIBaeTCA rnaronom. Janee Heob-
X0AUMO onpesennTb 06beKTbl, KOTOPbIE AeACTBYIOT, 06BEKTbI, HaA
KOTOPbIMU 3TN JeNCTBMS NPOU3BOAATCA, U T. 4. Bce aTu cBsi3n npes-
MeTOB, COObITWIA 1 Ka4YeCTB C rNaro/ioM HasblBalOTCA Majexamu.
OO6bIYHO paccMaTpMBALOT ClieAyoLLMe NafeXN:

* areHT - NpeaMeT, ABNAOLWMIACA UHULNATOPOM AENACTBUS;

* 00BLEKT - NpeaMeT, NoABeprarLuiica AeCTBUIO;

* UICTOYHUK - pasMeLLleHne NnpeameTa nepeq AeiCTBUEM;

* NPYEMHMK - pas3MeLLeHne npegMeTa nocne encTBus;

* BpeMS - yKasaHMWe Ha TO, KOrja NpoucxoanT cobbiTue;

* MECTO - yKa3aHWe Ha TO, re NPOUCXOAUT COBbITHE;

* Lleflb - YKazaHue Ha Lenb AerCTBUS.

Ha puc. 4.4 npuBognTCA CemaHTM4YecKas CeTb, ONMUCbIBaKOLLas
CTPYKTYpY cobbiTus “Aupektop 3asoga “CAJIKOT” ocTaHoBUNA
25.03.96 uex Ne 4, yTobbl 3aMeHUTb 060pyA0BaHME”.
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13*



25.03.90

Bpems f
ONPEKTOP-----5EBHT— ,/  OocTaHOBW/I 3aMeHUTb
00beKkT1 [ mecto 00BbEKTN
LIEX Ne 4 «CAMKOT» OBOPYJOBAHVE

Puc. 4.4. MNprmep CeMaHTUYECKOI CETW NSl 0TOOPaXKEHNS CBA3M
COObITWIA

Heo6x04MM0 0TMETUTL PSA NPEUMYLLECTB CEMAHTUYECKIX CETEN:

* onucaHne 06HLEKTOB U COBLITMIA NPOM3BOAUTCA Ha YPOBHE,
0YeHb 6/IM3KOM K eCTECTBEHHOMY 13bIKY;

* 06ecreynBaeTCcs BO3MOXHOCTb CLLEMNIEHNS pa3/IMYHbIX (par-
MEHTOB CeTU;

* B CEMAHTMYECKOMN CETU BO3MOXHblE OTHOLLEHUS MeXay no-
HATMAMWU 1 COObITUAMMK 06Pa3yOT AOCTATOUYHO HEOOMbLIOE U XO-
pOLIO (hOPManM30BaHHOE MHOXECTBO;

e NS KXKAOM onepauumn Haf AaHHbIMU U 3HAHUAMU MOXHO
BbIAENUTb U3 MOTHOW CETW, NPEACTaBNSAIOLLEN BCIO CEMaHTUKY (MK
BCE 3HaHMA), HEKOTOPbIA Yy4aCcTOK CEMaHTUYECKOW CeTU, KOTOPbIV
0XBaTblBaeT HEOOXO4MMbIE B JAaHHOM 3anpoCce CMbIC/10BbIE XapaK-
TEPUCTUKMN.

B HacTosee Bpems BeAyTCA TEOpeTUYECKMe UcCnefoBaHuns
CEMaHTUYECKNX MOAeNei AaHHbIX 415 06ecneyeHmns X COBMeCTU-
MOCTW C NPOrpaMMHbIMU cneundmrKaLmsmMm 3anpocoB K 6ase gaH-
HbIX. B ©TOre onucaHnsa CTpyKTypbl MHOOPMaLMM N anropuTMOB
NCNONb3YHT 06LLNIA NOHATUHBIA annaparT.

4.2
BA3bl 3HAHWI

B coBpemeHHbIX cucTeMax ynpasieHWUst BONPOC O MPUHATUK
peLleHN MH(HOPMAaLMOHHON CUCTEMON TpebyeT nKcalmm 3HaHWi
06 ynpaBnseMom 06bLEKTE M peannsaunmn Mogenein NpUHATHSA pe-
LUEHWIA, XapaKTepHbIX AN5 YenoBeka-cneymanmcta (MHXeHepa, Tex-
HoMora, 3KoHoMucTa, byxrantepa). CNoCOGHOCTbL YenoBeka Ha-
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KananeaTb 1 UCMOMb30BaTh 3HAHWA, MPUHMUMATb PeLleHNsS MOXHO
Ha3BaTb ECTECTBEHHbIM UHTE/IEKTOM, COOTBETCTBYHOLLME BO3MOX-
HOCTWN MH(HOPMALMOHHOW CUCTEMBI MOYYNSIN Ha3BaHWE UCKYCCT -
BEHHbIA UHTENNeKT.

CucTtema NOHATWIA ANs NpeAcTaBfeHNs 3HAHWIA CYLLECTBEHHO
OT/IMYAETCA OT MOHATUIA ANA NpeAcTaBNeHUsa LaHHbIX, MO3TOMY
0TOGpPaXXeHMe 3HaHWIA NPOM3BOANTCS B 6a3y 3HaHWIA. BmecTe cTem
6a3a 3HaHWiA cNoCO6Ha XpaHUTb JaHHble Kak NPOCTYH pasHOBUA-
HOCTb 3HaHWI.

3anpocbl, KOTOpPbIE (hOPMYINPYIOTCA NOJIb30BATENAMU UHGOP-
MaLWOHHOM CUCTEMbI, Pean3yroTCcs OAHUM U3 [BYX BO3MOXHbIX
Cnoco6oB.:

* CO00LLEeHNA, ABNAIOLMECS OTBETOM Ha 3anpoc, XpaHATcA B
fABHOM Bufae B B/, 1 npouecc nofyyeHnUa 0TBeTa NpeacrTas-
NseT co60i BblAeNeHNe NOAMHOXECTBA 3HAUYEHWIA M3 halinos
B[, Y4OBNETBOPAOLWMNX 3anpocy;

* OTBETHECYLLeCTBYeTBABHOM BMAe BB A nopmupyetcanpo-
Liecce NI0OrMYecKOro BbIBOZA Ha OCHOBAHWUU MMEIOLLMXCA faH-
HbIX.

rocnegHuUiA cnyyan NpUHLMNMAaNLHO OT/IMYAeTCA OT pacCMoT-
PEHHO paHee TEXHOIOM MU NCNONb30BaHUSA 6a3 faHHbIX 1 paccMar-
puBaeTCs B pamKax NpeacTaBfieHUst 3HaHWA, T. e. MHpopMauuu,
Heo6X04MMOI1 B NpoLecce BbIBOAA HOBbIX (DaKTOB.

Ba3za 3HaHWii COOEPXUT:

* CBe/leHNS, KOTOpbIE OTPaXKaKT CYLLEeCTBYHOLLME B NPeLMETHOM

06/1aCTV 3aKOHOMEPHOCTM 1 MO3BONAKOT BbIBOAUTL HOBbIE (haK-
Tbl, CNpaBef/IMBbIE B JAHHOM COCTOSIHWMM NpPeAMEeTHON obnac-
TW, HO OTCYTCTBYIOLLME B B/l, @ TaK)Ke MPOrHO3MpPOBAaTh MOTEH-
LManbHO BO3MOXHbIE COCTOSAHMS MPeAMETHON obnacTu;

e cBeAieHNs o0 cTpyKType ANC n bl (MeTanHhopmaums);

* CBefleHns, obecrneynBaroLLe NOHUMaHUE BXOLHOMO A3bIKa,
T. €. NepeBOf BXOAHbIX 3anpoCOB BO BHYTPEHHUIA A3bIK.

MPUHATO rOBOPUTL He 0 “3HaHMAX BOOOLLE”, a 0 3HaHUAX, 3a-
(hMKCMPOBAHHbIX C MOMOLLbI TOW UM MHON MOAENN 3HAHWIA.

MpUHUMNaNbHBIMU pa3nunamu 061a4aroT TPU MOLenu npea-
CTaB/IeHNSA 3HAHUI - NPOAYKUMOHHAA MOAeNb, MOAeNb (DpeliMOoB 1
MOJe/Ib CEMaHTUYECKUX CEeTEN.
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MpoayKUunoHHas Moaesb 3HaHW

MpoayKuMoHHas MOAeNb COCTOUT U3 TPEX OCHOBHbLIX KOMIMO-
HEHTOB:

» Habopa npaBun, NPeACTaBAAOLLLEr0 cOO0 B NPOAYKLMOH-
HOI cucteme 6asy 3HaHWI;

» paboyeit NamaTK, B KOTOPOM XPaHATCA MCXOAHbIE PaKTbl U
pe3y/nbTaTbl BbIBOLOB, MOJIYYEHHbIX U3 3TUX (DAKTOB;

* MexaHu3Ma /1I0rM4yeckoro BblBOAa, UCMO/b3YHOLLEro npasu-
na 3 COOTBETCTBUM C COAEPXKMMbIM paboyei NnamaTu U hopMupy-
IOLLLEr0 HOBbIE (haKThl.

Kaxpgoe npaBuio COAEPXUT YCNOBHYH U 3aKOUYUTENbHYIO
yacTu. B ycnoBHol yacTw npasuna HaxXo4WUTCS OAUHOYHbIA (hakT
NN60 HECKONbKO (hakToB (YCMOBWMIA), COEAUHEHHBIX NOrMYECKON
onepauuein “N”.

B 3akniounmTenbHOl YacTu npasuia HaxoaaTcs PakTbl, KOTO-
pble HE0OX0AMMO A0NONHNTENBbHO CPOPMUPOBaTL B pabouyeii Na-
MATK, €CNN YCNOBHAs YacTb NpaBu/ia ABNSETCA UCTUHHOW.

Mpumep

MpeanonoXum, YTo B paboyeli NaMAT XPaHATCA CiedytoLpe (haKTbl:

* 1019 BbIOOPKM 3anuceli pasHa 0,09;

. 9BM - PC XT.

MpaBuna NOrnyYecKoro BbIBOAA MMEHOT BUL;

1. Ecnm meTog focTyna MHAeKCHbI, To CYB/M, - dBASE 3.

2. Ecnn meTog goctyna nocnegosartenibHblid, To0 CYB/, - dBASE 3.

3. Ecnv nons BbI6OpKK 3anmcein <0,1, To MeTof A0CTyNa - UHAEKC-
HbIiA.

4. Ecrm CYB/, - dBASE 3 1 3BM - PC XT, TO nporpaMmumcT -
VBaHOB.

MexaH3M BbIBOZa COMOCTaB/SET (haKTbl U3 YC/IOBHON YaCTN KaXKa0-
ro npaswsa ¢ hakTamm, XpaHALLmMmMCs B paboyein naMatv. BaaHHOM npu-
Mepe CornocTaB/eHre YCoBUsA Npasiia 3 ¢ haktamu 13 paboyeli namsTy
NpMBOANT K A06aBNEHNIO HOBOO (hakTa “MeTo/ A0CTyna - MHAEKCHBIA™
1 UCK/TKOUEHMIO MpaBusia 3 13 CNCKa NPUMEHSEMbIX MPaBus.

C y4eTOM HOBOro (pakta CTaHOBUTCS CrpaBes/IMBOIA yCNOBHas
yacTb npasuna 1, n B paboyeit namaTn nossnsetcs akt “CYB/, -
dBASE 3”. [lanee cTaHOBUTCS NPUMEHNMbIM NPaBuio 4, 4To NpUBO-
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ANT K rKcaumm B paboyein namati dakta “MporpaMmncT - BaHoB"
B aTOT MOMEHT [ja/ibHeiiLLee NpyMeHeHWe NpaBus HEBO3MOXHO, W NPO-
LiecC BbIBOZA OCTaHaBNMBaeTCA. Hall npumep MnokasbiBaeT, YTo npu-
MEHUMOCTb K&XKO0ro rnpasuna u3 6asbl 3HaHW B MpoLecce BbIBOAA
BOBCE He 06s13aTe/bHa.

HoBble (haKTbl, NO/yYeHHbIE MEXaHN3MOM BbIBOAA:

* METOZ A0CTYNa - MHAEKCHBIN,

. CYB[ - dBASE 3,

* NMPOrpamMmuCT - BaHOB.

B npviBeieHHOM NpuMepe ANs Nony4YeHns BbiIBOAA Npasuia npu-
MEHANNCH K (PaKTaM, 3anncaHHbIM B paboyeli NamMaTu, 1 B pesy/b-
TaTe NPYMeHEHNs NpaBn f06aBNANNCH HOBble (PaKTbl. TakKoi crno-
c00 AeiCTBMIA Ha3bIBAETCA MPSIMbIM BbIBOAOM. BO3MOXEH TakxKe
06paTHbI BbIBOZA Lieneld. B kauecTse Lienn BbICTYNaeT NOATBEPXKAe-
HMEe NCTUHHOCTM (PaKTa, OTCYTCTBYHOLLEro B paboyeii namsaTu. Mpu
06paTHOM BbIBO/E MCCELYeTCA BO3MOXHOCTb MPUMEHEHNS NpaBu,
NOATBEPXAAOLWMX Lie/b, HE0OX0AMMbIE ANS 3TOT0 LONONHUTE b-
Hble (PaKTbl CTAHOBATCSA HOBbIMM LIENSIMM 1 NMPOLLECC MOBTOPSETCS.

MpeanonoXwmm, YTo B HallleM MpuMepe 3anpoc Lienn UMeeT BUL:

? “nporpammumcT - 1BaHOB”.

3Ta Uenb NoATBEPKAAETCA Npasuiom 4. Heobxoammele ana npa-
Buna 4 daktbl - “9BM - PC XT” n “CYB/[], - dBASE 3”. lNepsblii 13
HMX MPUCYTCTBYET B paboyein mamsTi, a BTOPO CTaHOBWTCS HOBOM
Lienbto. [1ns 310 Lenn TpebyeTcs NoATBepKAeHVe npasuna 1unm npa-
BUna 2. PakT-ycnosue Npasuia 2 He COLEPXKMTCA B paboyeit NnaMsTh U
He AB/ISETCA 3aK/H0UEHEM CYLLECTBYHOLLMX MpaBui. Mo3aToMy faHHas
BETBb 0OpaTHOroO BbIBOAA 06pbIBaeTCA. [N nNprvMeHeHns npasuna 1
HeobxoauM hakT “MeTof AoCTyNa - UHAEKCHBINA”, OH SIBMSIETCA 3aK-
NHOYEHMEM NpaBuna 3, a ycnosme npasuna 3 cobntogaetcs (B pabouei
NamaTh XpaHWTCs akT “[ons BbIGOPKM 3anuceli pasHa 0.09”).

B nTore nepsoHavaibHas Liesb “nporpamMmmMmucT - IBaHOB” nNpu3Ha-
eTCs VCTUHHOWA.

B cnyyae o6paTHOro BbiBOZa YC/NOBMEM OCTaHOBA CUCTEMbI
SIBNSETCA OKOHYaHWe CNMCKa NpaBu/, KOTOPble OTHOCATCA K A0Ka-
3blBaeMbIM Liensm. Mpu NpsSMOM BbIBOJe OCTAHOB NPOUCXOAMT NO
OKOHYaHMU CMcKa NpUMeHUMbIX Npasun. Cneayet OTMETUTb, UTO
Ha Kak[OM Luare BblBOAA KO/IMYECTBO OHOBPEMEHHO MPUMEHM-
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MbIX MPaBUA MOXET ObITb 1H06LIM (B OTAIMYME OT NPUMEPOB, NpuMBe-
[EHHbIX Bblle). MocnefoBaTeNlbHOCTb BbIGOpa NOAXOAAWMX Npa-
BN He BNUSIET Ha OAHO3HAYHOCTbL MOSTy4aeMOro OTBETA; OfHAaKO
MOXET CYLLECTBEHHO YBENNUYNTbL TPeOyemMoe YMCNO0 LaroB BbiBOAA.
B peanibHbIX 6a3ax 3HaHWI C 60NbLWMM YMCIOM NPaBW 3TO MOXET
CYLLECTBEHHO CHM3UTbL ObICTPOAENCTBMUE CMCTEMBI. B cuctemax ¢
06paTHbIM BbIBOAOM €CTb BO3MOXHOCTb WUCK/IOUYNTL M3 pacCMOT-
PEHVS NpaBK/a, He UMEIOLLME OTHOLLEHUS K BbIBOAY TPEOYeMbIX
LieNneid, ¥ TemM caMbIM HECKO/IbKO 0CN1abuTb YKasaHHbI 0TpuLaTesb-
Hblii 3pheKT. MO 3TON NPUYMHE CUCTEMbI C 0OPATHBLIM BbIBOJOM
Lieneii NoNyunnm 60nbLLee pacnpocTpaHeHme.

PaccMoTpuM npumep NpeCcTaBeHNs (hakTos, NMpasw 1 3arnpocoB
Ha A3blke ponor.

KomnoHeHTamy nporpaMmbl Ha lMposiore sABAAIOTCA NpeauKarbl
(predicates), uenb (goal) u ycnosus (clauses). MpegvkaTamn Ha3bIBa-
FOTCA BbICKa3blBaHWA, COCTaBHbIE YaCTU KOTOPbIX ABMAKOTCA NepemMeH-
HbIMK (B HALLEM MPUMEpPE - CUMBOIMYECKMMMN UMeHamK). Llenb - 3To
Moc/ejoBaTe/lbHOCTb (PAKTOB, UCTUHHOCTb KOTOPbIX JO/MKEH [0Ka3aTb
MexaH13M /I0rMyecKoro BbiBoga. B Mponore ncnonb3yercs 06partHbIin
Cnocob6 BbIBOA LieNI. YCNOBKSA MOTYT BbITb NIM60 NpeanKaTamMm ¢ KOH-
KPETHBLIMW 3HAYEHMAMY CUMBO/IMYECKUX VIMEH, B0 Npasuiamm (3ak-
NtoYeHwve B lNponore NULLETCA CNeBa OT 3HaKa  YCNOBUS, CBA3AHHbIE
NOTNYECKUMU onepaumamu “N”, - yepes 3ansaTyro Crpasa).

predicates
ruk(symbol,symbol)

nach(symbol,symbol)

print 1(symbol,symbol)

goal

\yriie(“Beeaute dhammnuto ), nl, readIn(S), write(“ChHOOK Havanb-
HukoB”), nl, ayrke(“ansa ”,S), nl, print1(Q,S).
clauses

ruk(“MeTpos”,“BaHoB™).
rmk(“lMetpoB”,“CMUPHOB™).
ruk(“AwmnH”,“MeTpoBs”).

nach(X,Y) ruk(X,Y).

nach(X,Y) :- ruk(X,Z),nach(Z,Y).
print1(Q,S)nach(Q,S),write(Q),nl,fail.
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B aToM npumepe BBefeHbI NpeanKaTbl:

ruk(X,Y) - ans npeacraBieHns B 6ase 3HaHWI hakTa, YTo X ABMISA-
eTCsa HemocpeACTBEHHbIM pyKoBoauTenem ansa Y,

nach(X,Y) - 4na npeactasneHns B 6a3e 3HaHWU hakTa, 4TO X SAB-
NsieTcs pykoBoguTenem ans 'y,

print 1(Q,S) - Ans neyatn Bcex PyKOBOAUTENEN COTPYAHMKA S.

YTBepXAeHNS cofepXKaT (PaKTbl 0 KOHKPETHbIX HEMOCPeACTBEHHbIX
PYKOBOAMTENSIX WU NpaBuia Ans npeaukaToB. Pasgen uenv no3sonsiet
BBECTW (hamMUNINI0 COTPYAHUKA UM 3aTeM HareyaTaTb CMMCOK BCEX ero
Haya/lbHKOB.

CBefieH/s1 0 BCeX HaYa/lbHUKax B HALLeM MpUMeEpPe He XPaHATCHA B
SIBHOM Bufe B 6a3e 3HaHWIi 1 ABMSATCA pe3y/ibTaTOM JIOTMYeCcKoro Bbl-
BOJA.

MpeacTaBneHne 3HaHWIA B BUAe Habopa npaBua UMeeT cneay-
toLLMe NperMyLLecTBa:

* NPOCTOTA CO3JAaHNS U MOHUMAaHUS OTAENbHbLIX NPaBUJT;

* NPOCTOTa MeXaHn3ma N0rnM4eckoro BbIBOAA.

K HepocTaTkam 3TOro crnocob6a opraHusaumm 6asbl 3HaHW
OTHOCATCA HESAICHOCTb B3aUMHbIX OTHOLUEHWIA NpaBUI U OTANYME
OT YeNOBEYECKOW CTPYKTYPbl 3HAHWIA.

dpenmbl

B ocHoBe Teopunn (hpeiiMoB NeXKUT (puKcaumsa 3HaHUA NyTeM
COMOCTaB/IEHUST HOBbIX (haKTOB C pamMKamu, OMpeAeneHHbIMK ANs
Ka>koro o6bekTa B CO3HaHUKM 4enoseka. CTPYKTypa B NaMATu
3BM, npeactasnatoLLas aTu pamku, HasbiBaetcs dpeiimom. C no-
MOLLbIO (PPEMOB Mbl MblTaeMcs NPeLCTaBUTb NPOLEecc cucTeMa-
TM3aUmMn 3HaHWA B hopMe, MaKCMMasibHO 6IM3KOW K NpUHLMNaMm
cucTemaTu3alumm 3HaHUIM YeIOBEKOM.

®pelim npescTasnseT coboit TabnmLy, CTPYKTYpa U NPUHLM-
Mbl OpPraHM3aumnm KOTopoK SBNAKOTCA PasBUTUEM MOHATUA OTHO-
LUeHWs B PeNALMOHHON MOAeNn AaHHbIX. HoBM3HA (hpeiimoB on-
pefenseTcs AByMs YCNOBUAMM:
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* UMA aTpubyTa MOXeT B psAje CnyyaeB 3aHMMaTb B (peime
NO3ULNIO 3HAYEHNS,

* 3Ha4YeHVEeM aTpmbyTa MOXET CNYXUTb MMSA LPYTroro peinma
WU MSA NPOrpPamMMHO peasin30BaHHOI NnpoLesypbl.

CTpyKTypa (peiima nokaszaHa Hwke. CnoTom (peiiMa Ha3sbl-
BaeTCA 3/1eMEHT AaHHbIX, NpefHa3HauYeHHbI Ans (huKcauum 3Ha-
HUM 06 06beKTe, KOTOPOMY OTBE/IEH AaHHbINA (pelim.

Mepeuncnmm napameTpbl CAOTOB.

Vmsa cnoTa. Kaxablii CNoT LO/MKEH UMETb YHUKAIbHOE UMS BO
(hpeiiMe, K KOTOPOMY OH NpUHaANeXnT. VIMs cioTa B HEKOTOPbIX
cny4dasx MOXeT ObITb CNyXebHbIM. Cpefu Cy>XXe6HbIX UMeH 0TMe-
TUM UMS NONb30BaTeNs, ONpPeAensoLwWwero gppeim; gaTy onpegene-
HUA UK MoAnUKaunn hpeima; KOMMEHTapPUIA.

YkaszaTenb HacnefoBaHusA. OH MOKa3blBaeT, KaKyt MH(opMa-
LK 06 aTpmbyTax CI0TOB BO (PpeliMe BEPXHEr0 YPOBHS Hacneay-
0T CNOThI C TEMM XKE MeHaMU BO (PpeiiMe HXKHEro ypoBHS. Mpu-
BeZeM TUMMYHbIe yKa3aTeIn HacneL0BaHNs:

S (ToT Xe). CNoT HacnefyeTcs C TEMU Xe 3HAYEHUAMMN JaHHbIX;

U (YHuKanbHbI). CNOT Hacnefyetcs, HO AaHHble B KaXKA0M
thpeliMe MOryT NPUHMMATb /1I06ObIe 3HAYEHNS;

| (HesaBUCUMBbIN). CNOT He HacneayeTcs.

YkazaTenb Tuna faHHbix. K Tunam faHHbiX OTHOCATCS:

FRAME (ykasaTenb)- yKa3blBaeT UMs (hpeiima BEPXHEr0 YPOBHS;

ATOM (nepemeHHas),

TEXT (TekcToBas nHgpopmawms),

LIST (cnucok),

LISP (npucoegnHeHHasa npoueaypa).

C nomouwbto MexaH13ma ynpas/eHUs HacnefoBaHWEM Mo OT-
HOLLIEHUSIM “eCTb-HEK” OCYLLECTBNSKTCA aBTOMATUYECKMIA MOUCK
N onpeaeneHne 3Ha4eHniA CNOToB (PpeliMa BEPXHEro YpoBHS 1 Npu-
COeAUHEHHbIX MpoLeayp.

PaccMoTpuM MpUMep MCNOMb30BaHUSA CUCTeMbI (hpelimoB. Nepap-
Xus ¢perimMoB, MoKasaHHas Ha puc. 4.5, oTo6paxaeT opraHu3aLmoH-
HYI0 CTPYKTYPY U paboTbl, BbINOMHSAEMble B HEKOTOPOM OT/e/1e KOHCT-
PYKTOpPCKOro 6topo. OHa npegHasHayveHa Ans mkcaumm (hakTa OKOHYa-
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----- TEMA1L
-------- FAM1
-------- FAM2
-------- FAM3
----- TEMA2
-------- FAM4
-------- FAM5
-------- FAM6
-------- FAM7
-------- FAM8
a
Mmsa cnoTta YKasaresb YKasaTesnb
HacnegoBaHUs TMna
FRAME-NAME: DEP
AKO U) ROOT FRAME
DESINF U) ROOT TEXT
DATE Eug ROOT LIST
TEMA 0) °TOP» LIST
TEMAL S *TOP» LIST
TEMA2 0] *TOP« LIST
FLAGL 0] *TOP* ATOM
FLAG2 1) «TOP» ATOM
LOGIC SU) *TOP» LISP
FRAME-NAME: TEMAL
AKO Uy ROOT FRAME
DESINF (U) ROOT TEXT
DATE (U) ROQOT LIST
FAM (1 <TOP» LIST
FAM1 O «TOP* LIST
FAM2 0) *TOP* LIST
FAM3 0] *TOP. LIST
FLAGL () <TOP* ATOM
FLAG2 0] *TOP» ATOM
FLAG3 1) *TOP» ATOM
LOGIC EU) *TOP» LISP
FRAME-NAME: FAM1L
AKO (U)y ROOT FRAME
DESINF <U ROOT TEXT
DATE (Uy ROOT LIST
TODAY 0] *TOP» ATOM
ENDDATE Iy <TOP» ATOM
LOGIC EU) *TOP* LISP

3HaueHune
cnota

ROOT
(OTOEN 23)

(TEMA1 TEMA2)
NIL
NIL

MAIN

DEP
(KOHCTPYVPOBAHWE M/IEEPA)

(FAM1 FAM2 FAM3)
NIL
NIL
NIL

COMP1

TEMAL .
(NEHTOMPOTAKHbIN
MEXAHV3M)

02.04.91
COMPDATE

Puc. 4.5. Mpumep 6a3bl 3HaHWI (peliMoBOro T1na:
a - nepapxus peiimos; 6 - 3HaUYeHNs CNOTOB
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HUS OTAeNIbHbIX PaboT UCAONHUTENAMU, TPYNNaMy U OTLE/IOM B Lie-
nom. ®peiim ROOT sBnsieTca cTaHAapTHbIM (hpeiMoM, BCe Apyrue
hpelimbl LOMKHbI 6bITb MOAgYMHEHBbI eMy. CroT AKO ncnonb3yeTcs ans
YCTaHOBNEHUSA nepapxmmn ppenmos.

PaboTa HauMHaeTCA NOCPeACTBOM Mepejayn coobLieHUs B CNOT
LOGIC thperima DEP. Mpwu 3ToM 3anycKaeTcs NpUcoeanHeHHas npo-
uegypa MAIN, KoTopas nepegaeT B (OpeiMbl HUXXHETO YPOBHSA 3Ha-
YeHUe Tekyllen aaTbl. Korga npoucxoguT 3anosiHeEHWe KaKoro-To
cnota B (hpelime, AenaeTcsa NONbITKa faTb 3HA4YeHUS BCEM C10TaM 3TOr0
(hpeiiMa, B TOM 4uMC/e NOMbITKA BbIMOMIHEHWUS NMPUCOEANHEHHO NpPo-
uesypbl. Ecnm 3anyckaetcAa TMpuCOefUMHEHHas npouefypa
COMPDATE dpeiima FAM1, oHa cpaBHMBaeT TeKyLlyl aaTy
TODAY wn faTy okoH4YaHus pa6oTbl ENDDATE; B cilyyae HacTyn-
JIEHVSA CPOKA OKOHYaHUs paboThbl cnoT FLAG B BbiLLecTosILLEM (peii-
Me TEMAL nony4aet 3HadeHue 1. MNocKonbKy Tekyuwlas gata 6Obina
nepejaHa Bo BCe (hpeliMbl HUXXHErO0 YPOBHS, NPUCOESUHEHHbIE MPO-
uefypbl aTUX peiMoB 3anonHAT cnoTbl FLAG B thpelimax npepLue-
CTBYIOLLEro ypoBHSA, UYTO JaeT BO3MOXHOCTb 3anycKa npucoeguHeH-
HbIX npouesyp (hpeiMOB 3TOro ypoBHA. Kaxpas npucoefMHeHHas
npoueaypa (Hanpumep, npouegypa COMP1 ¢peiima TEMAL) aHa-
nusmpyet atombl FLAG cBoero (peiima 1, ecnu BCe OHU paBHbI 1,
nepegaeT B (peiim DEP 3HauveHne FLAG, paBHoe 1. O6patlleHne K
cucteme pelrimoB ROOT no3Bo/ISieT oNpefesTb HacTyM/IeHMe Cpo-
KOB OKOHYaHWA paboT COTPyAHMKAMU OThena

®peiimoBble cucTeMbl 06ecneYynBaloT psg NPeMMyLLEecTB MO
CPaBHEHMIO C NPOAYKLMOHHOW MOZENbIO MPeLCTaBeHNS 3HAHWIA

* 3HaHWA OpraHN30BaHbl HA OCHOBE KOHLENTYa/lbHbIX 06bEK-
TOB;

* flonycKaeTcqd KoMbuHauua npeactaBneHns fAeknapaTuBHbIX
(KaK yCTpoeH 06beKT) 1 NpoLefypHbIX (KaK B3aMMOLencTBy-
€T 00bEKT) 3HAHWIA;

* nepapxusa pperiMoB BNOJIHE COOTBETCTBYET Knaccuukaumnm
MOHATUIA, NPUBLIYHON AN BOCNPUATUSA Ye/TOBEKOM;

* cucTema ppeiMoB Nerko pacLunpseTcs u MoanpuLnpyeTcs.

TpyAHOCTU NPUMEHEHNS (hPeiMOBOI MOJEeNn 3HaHWuii B OC-

HOBHOM CBSA3aHbl C MPOrpaMmMmMpoBaHeM MPUCOeANUHEHHbIX NPo-

LEAYP.
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CemaHTU4YecKue cetu ana npencraB/ieHUsA 3HaHWUI

OCO6EHHOCTb CEMaHTWYECKOW CETU KaK MOAEeNN 3HaHWI COCTO-
UT B e4UHCTBE 6a3bl 3HaHWI 1 MeXaHW3Ma BbIBOJA HOBbIX (DaKTOB.
Ha ocHoBaHuUM Bonpoca K 6a3e 3HaHWUA CTPOMTCS CEMaHTUYeCcKas
CceTb, 0TOGpaXKatLWwas CTPYKTypy BOMpoca, 1 0TBET MNOy4YaeTcs B
pe3ynbTaTe cOnocTaBneHNs 06LLein ceTn ans 6a3bl 3HaHWUIA B Le-
NOM U CeTn AN Bonpoca.

PaccmoTpum NMprMep ceMaHTUYeCKOoi ceTu, 0TobpaxarLwnii noa-
UMHEHHOCTb COTPYAHUKOB B OTAe/e YUPEXAeHUs, NPUBELEHHbIN Ha
puc. 4.6,a. NMpuBOAATCA CBA3M, NOKa3biBaKLWme NOAYNHEHHOCTb Mep-
BOro coTpygHunkKa. OcTasibHble COTPYAHUKN 0TAeNa CBA3bIBAOTCA Ye-
pe3 BepLMHbI CeTU CBA3AMU Tuna “pykosBoguT 27, “pykoBoguT 3”
nT. 4.

Bonpoc “KTo pykoBoanT CepoBbIM?”” NpeAcTaBnsAeTCca B BULe MOJA-
ceTu, MoKasaHHol Ha puc. 4.6,6. ConocTaBnieHne 06Leli CeTU C CEeTbIO
3anpoca HaunHaeTcs ¢ oMKcaunn BepLUMHbBI “pyKOBOAMT”, UMetoLLel
BETBb “06BbEKT”, HaMpaB/IEHHYIO K BepLunHe “CepoB”. 3aTeM Npous-
BOAMTCA Mepexof No BeTBM “pyKOBOAUT”, UTO U NPUBOAUT K OTBETY
“IMeTpoB™.

Puc. 4.6. Mpumepsbl: a - ceMaHTUYeCKo ceTu;
6 - ceTn noruyeckoro BbIiBoga A4/ 3anpoca
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MpenmyLLecTBa CeMaHTUYECKUX CEeTei COCTOAT B TOM, YTO 3TO
[0CTAaTOYHO MOHATHbLIV CNOCO6 NpeacTaBNeHns 3HaHWIA Ha OCHO-
Be OTHOLUEHWIN MeXay BepLuMHaMmn n gyramu cetu. OfiHaKo C yBe-
NINYEHNEM pa3mepoB CeTU YXyALLaeTcs ee 0603pUMOCTb 1 YBe/u-
4MBaeTCsA BPeMs BblBOAA HOBbIX (PAKTOB C MOMOLLbIO MeXxaHu3Ma
CornocTaB/IeHUs.

Mogenu 3HaHui - NPOAYKUMOHHAs, (hpeiimoBas 1 MOLesb Cce-
MaHTUYeCcKUX ceTeld - 06nafatoT NPaKTUYECKN PaBHbIMU BO3MOX-
HOCTAMU NpeLCTaB/IEHUSA 3HAHWA, UCMOMb3YIOWMNX OTHOLIEHUS
“ecTb-HeK” 1 “ecTb-yacrb”. [JONONHUTENbHO KaXXaad MoAesb 3Ha-
HUI COQEPXXUT CPeACTBa YCUNEHUS 3TON “6a30B0I™ KOH(UTYpaLMn:

* MPOAYKLMOHHAsA MOAEeNb NO3BONAET NIErKO paclinpsiTh 1 ycC-
NOXHATb MHOXECTBO NpaBu BbIBOAA,;

* (hpeiimoBas MoAesib NO3BOMSET YCUINUTb BbIYUC/UTENbHbIE
acnekTbl 06paboTKM 3HaHWIA 3a CYET pacLuMpeHUs MHOXe-
CTBa MPUCOEAUHEHHbIX MpoLeayp;

* MOJZie/lb CEMAHTUYECKMX CETel NO3BONSET PacLUMPATL CNINCOK
OTHOLUEHUI MeXay BepLIMHaAMM 1 fyraMmu ceTun, npnubnmxas
Bblpa3nTe/ibHble BO3MOXHOCTU CETU K YPOBHHO €CTECTBEHHO-
ro A3blKa.

4.3

TE3AYPYCbl SKOHOMUYECKOW
NHPOPMAL NN

MepBOHaYanbHO Maes pa3paboTKM Te3aypyCcoB BO3HMKNA B
C/I0BapHOM MpaKTWKe B CBA3WN C COCTaB/IeHNEM TOJIKOBbIX C/10Ba-
peii. Te3aypycbl MCNOMb30BA/INCb KaK CPeACTBO OMUCAHMUA Ce-
MaHTNYEeCKOMN CTPYKTYPbl eCTECTBEHHOI O i3blKa. 3aTeM OHU BbINn
NMPUMEHEHbI B NPaKTUKe aBTOMATU3NPOBaHHbIX MH(OPMaLMOHHO-
MONCKOBbLIX CUCTEM.

TepMuH “Tesaypyc” sBnsieTca 06LeynoTpebuTebHbIM 1 06LLe-
NPUHATLIM TEPMUHOM KaK 3/1eMEHT MH(OPMaLMOHHOI O A3blKa, No-
3BOMIAIOLLEr0 (DUKCMPOBATbL NapagnrMaTuyeckme OTHOLLIEHNS U OT-
HOLLUEHWNS CUHOHUMUW MEXAY MOHATUAMW NpPeLMEeTHON 06nacTu.
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[nsa obecnevyeHns BOSMOXXHO 60/bLLEA NONHOThI 3a4adun npu
NH(OPMALMOHHOM MOUCKE, OCHOBAHHOM Ha [eCKPUNTOPHbLIX UH-
(hopMaLMOHHO-NOMCKOBbIX i3biKax (UTMHA), He06X0AUMO N36bITOY-
HOe UHAEKCUPOBaHWeE JOKYMEHTOB N MH(hOPMaLNOHHbIX 3aMpOoCOoB.

Mo/ n3bbITOYHbIM MHAEKCUPOBaAHMEM NOHUMAETCS AOMNONHEHWE
MOMCKOBOro 06pasa fOKYMEHTOB WM MOMCKOBOIO NpeanucaHns
LONOSTHUTE/IbHBIMU AeCKPUNTOPaAMU, KOTOPbIE CBA3aHbI MO CMbIC-
Ny C OCHOBHbIMUW feckpunTopamu. MNpu stom 6onee npeanoyTu-
Te/IbHbIM CUMTaeTcs M30bITOYHOE UHAEKCUPOBaHWE He JOKYMEH-
TOB, & MH(POPMaLMOHHbIX 3aMpPOCOB.

[ns TOro 4To6bl MOXHO 6b1/10 MPOU3BOAUTL N3OLITOYHOE WH-
JeKcmpoBaHue, Heo6xoanMmo npeobpasoBaHme anaBUTHOIO CO-
Baps AeCKPUMTOPOB B HOPMaTUBHbIW CNOBapb-CrNPaBoYHUK, B KO-
TOPOM 6blnM  Obl HArASAHO BblIpaXeHbl BaXHelillune
napagurmMatvyeckume CBA3n Mexay 4eCcKpunTopamu.

Teszaypyc - 3TO C/10Bapb-CNPaBOYHUK, B KOTOPOM Mepeyuncre-
Hbl BCe fleKcuyeckue eguHnLbl MM$A ¢ CUHOHUMWUYHBIMU UM CNO-
BaMW, a TakXXe BblpaXeHbl BCe BaXKHeNLUME CMbIC/I0OBble OTHOLUE-
HUA MEXIY IEKCUYECKMUN eVHNLAMMN.

TpaguLUMOHHO Ha Te3aypyc, Kak Ha 3feMeHT UH(GOopMaLoH-
HOro fA3blKa, BO3/aralTcs cnefyoLme GyHKUNN:

* ObITb CPEACTBOM (POPMANMN3aLLNN NIEKCUKU;

* ObITb CPeACTBOM TEPMUHONOTMYECKOTO KOHTPONSA, C NOMO-
Wbt KOTOPOTO CBOAMTCS BOEANHO N NPUBOAMUTCS K 06LLEMY
3HaMeHaTesto fIeKCMyeckKass MHOr03Ha4HOCTb, CUHOHUMUS;

* 6bITb CPEACTBOM M36bITOYHOIO MHAEKCUPOBAHNA NH(OPMa-
LIMOHHBIX 3aMpoCoB;

* ObITb CPEACTBOM BblpaXKEHMA MapagnurMaTMyecKnx OTHOLLe-
HUI A3blKa.

OCHOBHbIe 3Tanbl pa3paboTKy Tezaypyca MOXHO CBECTU K C/le-

LyoLWnM:

1. BbI6Op UCTOYHUKOB IEKCUKK 1 OTOOP TEPMUHOB.

2. CocTaB/ieHMe TEPMUHOIOTMYECKOr0 cnosaps.

3. pynnunpoBka TepMUHOB B TEMaTUYECKUE KNACChl.

4. ®opMmnpoBaHUe K1acCcoB YCN0BHOW 3KBUBaNEHTHOCTH.

5. YcTaHOB/EHNe NapagnrMaTUY4eCKNUX OTHOLLIEHWIA.

6. OnpegeneHne CTPYKTYpbl Tesaypyca.
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Mpwn BbIGOPE NCTOYHMKOB IEKCUYECKOTO MaTepuana ans Tesa-
ypyca He06X0ANMO YUUTbIBATD:

* Hanbonee TOYHOE COOTBETCTBME AOKYMEHTOB TEMATUYECKONA

HanpaB/eHHOCTN MH(OPMaLMOHHON CUCTEMBI,

* TEXHOMOMMYECKYIO HACbILLEHHOCTb JOKYMEHTOB M BXKHOCTb

cofiepXKallleincst B HUX MHGopMaLnu;

* CBA3b JOKYMEHTOB CO CMEXHbIMU NMOACUCTEMAMM.

[ns oT6opa nekcnyeckoro MaTepuana He06x04MMO NCMNONb30-
BaTb 3KOHOMUYECKUNE JOKYMEHTbI, OTPaXKarLLME KOMUYECTBEHHbIE
1 Ka4yeCTBEHHble XapaKTepnUCTUKM 3KOHOMUYECKOro o6bekTa. Kpo-
M€ TOro, HaZlo N01b30BaTbCA TaKMMM BCMOMOTaTebHbIMY CPeACTBa-
MW, KaK TO/IKOBbIE N TEPMMUHO/OTMYECKME CNOBAPU, CMIPABOUYHMKM
no uccneayemMoi TemaTuke, 06LLLECOK3HbIE KNacCuKaTopbl.

OAHVM U3 BaXKHbIX MCTOYHMKOB A1 0TGOpa NEKCUYECKOro
MaTepuana sBnseTca n3ydeHme MHHOPMaLMOHHbIX NOTPEeGHOCTEN
nonb3oBaTeneid, KOTOPOe MOXXHO NPOBOAMNTL C MPUMEHEHNEM Crie-
LKnanbHO paspaboTaHHbIX KapT 06¢cneoBaHus.

OT60p TEPMUHOB ONpeaensieTcs cneynanbHbIMKU NpaBuaaMm.
Mepeyuncnmm HeKOTOPbIE U3 HUX:

* Y3KMe TePMUHbI CleayeT NPUMEHSTL, eCN B CNOBape OTCyT-

CTBYIOT noaxoasume 6onee obLime TEPMUHbI;

* MHOTOC/OBHbI/i TEPMWUH BBOAUTb B TOM Cny4ae, ecim 060-

3Ha4yaemMoe UM MOHSATUE BCTPEYaeTCa A40BO/IbHO YacTo;

* NCMONb30BaTb BMECTO CNOBOCOYETaHMA ABa uau bonee oT-

AeNbHbIX TEPMUHA CNeayeT B TOM C/y4ae, ecnvm 0603Havae-
MOE€ 3TVM C/10BOCOYETAHMEM NOHATUE ABNAETCS YIEHOM TOTO
e Knacca, YTo 1 KaX /bl U3 3TUX OTAENbHbIX TEPMUHOB;

* NpunaratenbHoe cnegyet ynoTpebaaTb B COMETAHUN C CyLLe-

CTBUTENbHbIM.

B TepMurHONOrnYecKom cnoBape KaxgoMy 0To6paHHOMY Tep-
MVHY AaeTcs onpeAeneHue, COOTBETCTBYHOLLEE €r0 3KOHOMUYEC-
KOMY CMbICy. TEPMUHONOTUYECKUIA CNOBaPb CMYXXUT B Ka4YeCTBe
noco6us npm GopmMmMpoBaHnmM 3aNpPOCOB KOHEYHbLIMI NO/b30BaTe-
NAMMN.

Bce TepMUHbI KNacCUuUUMpYoTCs B 3aBUCUMOCTM OT (DYHKLU-
OHa/IbHOTO Ha3Ha4YeHUs B TeMaTMYeCKMe Knaccbl. TemaTuyeckui
Knacc npeactaBnseT co60i rpynny TEPMUHOB, HECYLLMX LiENEBYHO
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Hanpas/eHHOCTb. HXXe npuBeeH nepeyeHb TeMaTUYECKMX Knac-
COB 3KOHOMMWYECKOW NEKCUKK, U Ka>XAoMy U3 HUX AaHO COOTBET-
CTBYHOLLEE TOJTIKOBAHME.

HanmeHoBaHue TemMaTuyeckoro ToONIKOBaHWE TEMaTUYECKOro

Knacca Knacca
1. 3KOHOMUYeCKMe KaTeropun, TepMUHbI, XapaKTepusytoLime
[eicTBNSA, coObITUS 3KOHOMWYECKME CYLLLHOCTU U NPOLECChI
2. Cy6beKTbI geiAicTBMSA TepMuHbI, 0603HavaloLWme HaBaHue
noapasaeneHni
3. O6beKTbI AencTBUsA TepMuHbI, onucbiBaloLLne NpegmMeThbl,

ABNsAOLMECs 06bEKTaMMN NepBoro
TemMaTU4YecKoro Knacca

4. HasHaueHue feincTBms TepMuHbI, onncbiBatoLLne LiesieBoe
Ha3HayeHue UM BUAbI LLe1eBOro
NCNo/b30BaHUSA KaKux-1mbo pecypcos

5. MecTo geiicTBus
6. VICTOUHMK MOCTYNeHUsI TepMUHbI, KOHKPETU3UpPYHoLL e
(brHaHCMpoBaHUS) UCTOYHWK [EeHEXHbIX CPeACTB
WM MaTepuanbHbIX PpecypcoB

7. Bpems geiicTBus
8. PyHKUMA ynpaBieHUs TepmuHbI, XapaKTepusyoLne
TMN peanusaunn (No nnaaxy,
(hakTUYeCcKn, 0XXKnaemoe BbIMoHEHWE)
9. EanHnua namepeHuns

10. ATpubyTMBHbIE TepMuHbI, onNuckiBatoLLime
XapaKTepUCTUKMN OT/IMUYMTENbHbIE CBOMCTBA
feicTBUSA 3/1EMEHTOB MepPBOro N TPETLEro

KnaccoB (cnocob UCNoNHeHUS,
paspsg paboT n T. n.)

11. ObocHOBaHMe AencTBuUs TepMuHBI, onucbiBaloLLne
pacrnops>KeHNs 1 NpuMKasbl Ha
BbINOMHEHWE KaKoro-nno6o fencTems

12. TpyYnHa OTKJIOHEHUS TepMUHbI, ONUCbIBAKOLLLNE UCTOYHUKM,
Bbl3blBaloLL e HapyLLEeHWS
HOpMasibHOM paboThbl 06bEKTA

JanbHeiwas pa6oTa no coCTaB/eHNIO Te3aypyca 3aK/HoYaeTcs
B YCTPaHEHUN MHOTO3HA4YHOCTU (OMOHMMUS, NOIMCEMUS) U CUHO-
HUMWM TeX TEPMUHOB, KOTOPbIE BK/IKOUEHbI B TEPMUHOIOTNYECKUIA
CNoBapb.
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OMOHMMUS - 3TO COBMajeHne B 3ByYaHUWN U HanmcaHUn pas-
HbIX C/IOB, KOTOPbIE HE MMEIOT HMYEro 06LLEero H1U MO NPOMUCXOX-
[EeHNI0, HU Mo PYHKUNOHMPOBaHUIO. Hanpumep: nyk (pacteHue)
nnyk (opyxmwue). CHATME OMOHMMUYM NPK 06PabOTKe Te3aypyca ocy-
LLeCTBNAETCA NeKCMKOrpauyeckn, T.e. nyTeM yKasaHus B CKOO-
Kax CNoB, YTOYHAKOLWMX CMbIC/T OMOHMMA.

Monncemus - 3TO NePeHOC Ha3BaHUA OAHOrO NpeAMeTa Ha apy-
rme npeAMeTbl Ha OCHOBaHWM cxofcTBa (Mo opme, UBETY, BHYT-
PeHHUM CBOWCTBaM, hyHKUMAM). Hanpumep: 3se3aa (reomeTpuyec-
Kas ¢mrypa) v 3se3fa (HebecHoe Teno), MaTpuua(MaTeMaTmyeckas)
n matpuua (TexHuyeckas).

OMOHUMMA N NONNCEMUSA YCTPAHAKOTCA IEKCUKOTpaguyecku
npu pefakTUpPOBaHUN TEPMUHONOMMYECKOTO C/IOBaps.

CVHOHMMUA KaK SBNeHMEe eCTECTBEHHOI 0 A3bIKa 3aK/1t04aeTCs B
TOM, YTO O4HOMY “03HavyaemMomy” (NpesMeTy, AB/IEHMIO) COOTBET-
CTBYeT OAHO K 60nee “03HavatoLMX” (CNOB, CNOBOCOYETAHUIA).
Hanpumep: angaBuT - a3byka, CTyAeHTbl - CTyAeHYeCTBO.

Mpun NOCTPOEHNM Te3aypyca ycTpaHeHe CUHOHMIN NPON3BO-
ANTCS NyTem rpynnyupoBKY TEPMUHOB B Kacchl YC/I0BHOWN 3KBMBA-
neHTHocTuU (KYJ).

B KY3 06benHAIOTCA TEPMUHbI, MeXAy 00beMaMy NOHATUIA
KOTOPbIX CYLLECTBYOT OTHOLLEHUS:

* PaBHO3HAYHOCTU, KOrga 06beMbl MOHATUI MOMHOCTLIO CO-

BMagaloT (reoMarHeTn3M - 3eMHOI MarHeTu3Mm);

* NepekpeLLBaHns, Korja imllib YacTb 06beMa 04HOr0 NMOHSA-
TUA BXOAUT B 06bEM APYroro noHATUA U, B CBOK OYepepb,
NNWb YacTb 06bema BTOPOro NOHATUS BXOAUT B 06beM nep-
BOr0 NOHATUA (KHWUra - MOHOrpagus);

* NOAYMHEHMNA, KOrga 06bem OAHOro MOHATMSA COCTaBNsSeT
4yacTb 06bEMA APYroro NoHATUS (CTon - Mebenb);

* BHEMO/I0XKEHHOCTN, KOrga 06bembl NOHATUM NOSTHOCTbIO UC-
KNoYalT ApYr Apyra v nNpy 3TOM He UCYeprbiBatoT 061acTu
npeamMeToB, O KOTOPbIX BeAeTCs paccy>jeHune (CToN - CTyN:
06Kt Knacc - mebens).

O6beM NOHATUIA - 3TO MHOXECTBO (Knacc) npeaMeToB, Kax-

[blli N3 KOTOPbIX 06/1aAaeT BCEl COBOKYMHOCTbIO CBOWCTB M NpU-
3HaKOB, OTpaXKaKLWnX cogepXxaHne aToro NOHATUS.
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B kayecTBe OCHOBaHWA A4/11 FPYNMNMPOBKK B KNacChl YCIOBHOM
9KBVBA/IEHTHOCTM MOXET ObITb UCMO/Ib30BAHO N060€e U3 ITUX OT-
HOLLEHWIA. B pe3ynbTaTe pOpMUpPOBaHNS KNAacCOB YCIOBHOW 3KBU-
BaJIEHTHOCTU TEPMUHbI Te3aypyca rpynnupyroTca B CUHOHUMUYEC-
Kune psagbl.
B Ka)K0M CMHOHUMWYECKOM PSAY BblAeNseTca LJOMUHaHTa, TO
€CTb TAKOM TEPMUWH, KOTOPbIA MOXET 3aMeHUTL 1It060e CNO0BO Knac-
ca. [JOMMHaHTYy NPUHATO Ha3blBaTb AeckpunTopom. O4HaKO ak-
TUYeCKN LeCKPUNTOPOM siBseTcs He uma KY 3, a cam 3TOT Kfacc.
OCHOBHbIMU KpUTEPUAMU NPU BbIGOPE TepMUHA ABNAKOTCS:
* MO/IHOTA BbIPAXEHUS CMbIC/IOBOFO Ha3HayYeHUs [LaHHOro
Knacca yCNOBHON 3KBMBaEHTHOCTH;

* 3HAYMMOCTb TEPMUHA A1 MOMUCKA NH(OopMaLnK;

* Hay4YHO-TeXHMYECKass TOYHOCTb TEPMMUHA M BO3MOXXHOCTb €r0
NCNONb30BaHUA AN MHAEKCUPOBaHWUS;

* pacrnpocTpaHeHHOCTb TEPMUHA,;

* KPaTKOCTb TEPMUHA 1 MOHATHOCTb €ro 415 HecneuuanucTa;

* 4yacToTa NOSAB/IEHNSA TEPMUHA B Pa3/IUYHbIX UCTOYHUKAX;

* yacToTa NepBUYHOr0 MUCMOJIb30BaHUS TEPMUHA NPU UHAEK-

CUPOBAHMM N MOUCKe.

B KauyecTBe ONOMHUTE/IbHOTO YC/I0BUS MPU BblIGOpe Aeckpun-
Topa 13 KY 3 3KOHOMUYECKOI NEKCUKMN CnefyeT yUMTbIBaTb HEOO-
XOAUMOCTb NPUBEAEHNA AECKPUNTOPOB K eANHOW rpammaTtunyec-
KOW hopMe, TO eCTb BbiGMpaTh B KauecTBe AeCKpMNTOpa TEPMUH,
NMetoL Ml POPMY CYLLECTBUTENBHOTO.

OTmeTVM, YTO NapagmMrmaTmyeckme OTHOLIEHMSA B Te3aypycax
MOTYT BblpaXKaTbCs YeTbIpbMs Cnocobamu:

* JIeKCMKOrpauyecku;

* MpY NomoLm Tabnuu;

* aHA/IMTUYECKMN;

* rpaduyeckm.

JNekcmkorpadmueckunii cnocob npegnonaraet HaMuune crnewmanb-
HbIX NMOMET, KOTOpble YKa3blBalOT, B KaKUX MapagmrmaTtmyeckmx
OTHOLLEHUSAX HAXOAMTCS faHHbI eCKPUNTOP C 3arfiaBHbIM.

TabnnuHbIA cnocob 3aKnYvaeTca B TOM, UTO NoJ 3arnaBHbIM
AECKPUNTOPOM 3aNUCbIBAKOTCSA CO CABUTOM Ha HECKO/IbKO 3HaKOB
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BNpaBo AeCKPUNTOPbI, HAXOAALLMECSH C 3ar1aBHbIM 4eCKPUMTOPOM
B onpefeneHHOM (M TONbKO OAHOM) OTHOLLIEHUN. TakKol cnocob
yalle BCEro NPUMeHsieTcs B 6MOGANOTEYHO-O6MBAMOrpadnuUecKnx
Knaccuukaymax.

Mpn aHaIMTUYECKOM Coco6e NapagnrMaTuyeckme OTHOLLEHNS
BbIpaXkakoTcA Npu NOMOLLM CTPYKTYPbl KOAOB AeCKPUMTOPOB.

MpuMepoM NPUMeHeHWSs aHaIMTUYECKOr0 crnocoba MOXeT Cy-
XUTb YHUBepCanbHas AecATUYHAsA Knaccugukaums.

pachmueckunii cnocob npegnonaraeT NPUMeHeHNe pPasnyHbIX

- rpathnyecKmnx CxXem.

TepMMHaM 3KOHOMUYECKUX LOKYMEHTOB MpUcCyLLe TO CBOW-
CTBO, YTO Cpefun Bcex napagmMrmaTU4ecKuX OTHOLLEHWI onpepe-
NALWUMN ABAAOTCS 0THOLWEHUA “poa-Bua” (“Bua-poa”), 0603Ha-
yalolme CMbIC/IOBYH COMOAUYNHEHHOCTb TEPMUHOB NO 06bEMY
NOHATWIA, “Uenoe-yacTb” (“YacTb-Lienoe”), gatoLme MatemaTmyec-
KYt0 B3aMMOCBSA3b 3KOHOMUYECKNX KaTeropuia.

MoaTomy Hambonee yao6HbIM OyaeT coveTaHUe JIeKCUKOorpa-
(hnyecKoro 1 TabIMYHOro cnoco60B BblpaXXKeHUA NapagurmaTmyec-
KX OTHOLIEHWIA. Mpun 3TOM AN 3KCNAUKauuy napagmrmarmyec-
KUX OTHOLWEHWA N OTHOWEHUA CUMHOHMMMUU UCNONb3YHTCH
YCNOBHbIE 0603HaYeHUs1, pekomeHgyemble FTOCTOM, a UMEHHO:

H- HKECTOSLL NI BUAOBOW AECKPUNTOP MO OTHOLLIEHWNHO K 3ar-
NaBHOMY [LleCKpUNTOpY;

B - BbIWECTOAWMNIA POLOBOM AECKPUNTOP NO OTHOLIEHUIO K
3arnaBHOMY [eCKpUnTopy;

L4 - AECKPUNTOP HAXOAMTCS B OTHOLLIEHUN - Lief10e K 3arfaBHo-
My LeCKpuUnTopy;

Y - LeCKPUNTOP HaXOANTCHA B OTHOLLEHWUN - YACTb K 3arnaBHO-
MYy AecKpunTopy;

C - K/IH0OYeBOe C/1I0BO HaxOAUTCA B OTHOLUIEHUM CUHOHUMUN K
3arnaBHOMY [eCKpUMTOpY;

CM - OTCbI/IK& OT K/IKOYEBOI0 CN0Ba K AecKpunTopy.

CTpyKTypa Te3aypyca BIMAeT Ha pe3yfbTaThbl Noucka 1 co-
0TBETCTBEHHO Ha 3PHEKTMBHOCTb paboT bl BCEN CUCTEMBI.

Kak npaBuo, Tesaypyc npeacraBnseTcs B BUAe COBOKYMHOC-
TV PacrnosioXXeHHbIX B anaBUTHOM NOpsAKe AeCKPUMNTOPHbIX CTa-
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Teil (CEMaHTUYECKUX CErMeHTOB). CEMaHTUYECKMNIA CErMEHT Mpea-
CTaBNseT co60ii COBOKYMHOCTb 3ar1aBHOr 0 A€CKPUNTOPA U BCEX Aec-
KPUNTOPOB, CBS3aHHbIX C HAM KakMMU-1n60o napagurmarmyec-
KAMU OTHOLLEHUSIMU, @ TaKXe K/HYEBbIX CNOB, HAXOAALMUXCA C
3arnaBHbIM IECKPUNTOPOM B OTHOLLEHWUN CUHOHUMUK. Hanpumep:

Bbinyck

C BbINYLLEHO

C BbipaboTaHo

C Npou3BeseHo

C NPOU3BOACTBO

KonbLa ynnoTHUTE bHbIE KPYT/IOro CeveHus

B KosbUa ynioTHUTESbHbIE

H KosbLa pe3vHoBbIe YNIOTHWUTE/bHbIE KPYT/I0r0 CeUeHus, pesu-
Ha rpynnbl O

H KorbLa pe3viHoBbIe YNOTHUTENbHbIE KPYT/IOr0 CeYeHWs, pe3u-
Ha ppynnsl 1

BOMPOCHI N SAOAHNA

1. C KakoW Lesnbio npasuio, NPpUMEHEHHOE MeXaHU3MOM BbIBOAA,
VCKMKOYaeTCA U3 AasibHELLIEro pacCMOTPEHNA?

2. Kak 3admkcumpoBath B 6ase 3HaHWA NpaBWo, YCNOBHas YacTb
KOTOporo obpasoBaHa MyTeM COefMHEHWSI (DAKTOB C MOMOLLbIO /10TU-
YeCKOWi onepauum “nn’?

3. PacnpegennTe yKazaHHbIE HUDKe TEPMUHBI M0 TEMaTUYeCKM K/iac-
caM. YKaxuTe B npefenax Kiacca, TaMm rae 970 BO3MOXHO, YC/IOBHbIE
0603HaYeHVs napagurmaTmyeckux OTHOLLEHWA. CNUCOK TePMUHOB:
npeanpusTe, OpraHn3aLms, CKnag, CTeniax, svelika, Mapka, CopT, npo-
(hwnb, pa3vep, TOHHa, LieHa, HopMa 3anaca, MaTepuan, Aopasib, NocTas-
LUMK, MonyyaTesib, NPUXOL, Pacxos, OCTaToK, IMMUT, BbIAaHO C YHETOM
BO3Bpara, OCTaTOK /IMMUTA.

4. TpaHccopMupyiiTe NporpaMmy Ha lponore, UTo6bl HaneyaTaTb
CMMCOK NOAUMHEHHBIX A1 KOHKPETHOIO COTPYAHUKA.



[JIABA 5

MOAEJIMPOBAHUE
BbIUNCJINTEJIbHbIX NMPOLUECCOB
B SKOHOMNYECKNX
NHPOPMALNOHHBLIX CUCTEMAX

5.1

NMAPAMETPUN3ALUNA SKOHOMUYECKNX
NHP®OPMALMOHHbLIX CNCTEM

PaccmoTpeHne 3NC Kak npeagMeTHON 061acTu, eCTECTBEHHO,

MPUBOANT K BblAeNeHno KoMNoHeHToB SV C, nx CBOWCTB U B3au-
MOCBSA3€ MeXJy HUMK, YTO KpaTKO 0XapakTepu3oBaHo B M. 1.2.

MonHasa peanunsaumns aToro nogxopa npegnonaraer:

* OnpejeneHmne KoMYeCTBEHHbIX 1 Ka4eCTBEHHbIX MapaMeTpoB
06beKTOB, BXogawmx B AVC, n npoLeccoB nx B3aMMOAeii-
CTBUA HA Pa3/IMUHbIX CTaAUAX XN3HEHHOTO LKA CUCTEMBI;

* CO3/laHNEe CUCTEM XPaHEHUS M 06PabOTKM MeTanH(opMaLnu,
KOTOpble NOly4Ynnn Ha3BaHue 6a3 faHHbIX MPOEKTUPOBLLM-
kKa 9 C un cnoBapeit-cnpaBOYHNKOB AiaHHbIX;

* NCNONb30BaHMe cucTembl napameTpos AVC gna mogenupo-
BaHMS NPOLIECCOB BbIOOPa MPOEKTHbIX PELLEHWNI Npu co3aa-
HuUM SUNC, npoLeccos ee aKcnayaraymm u passuTus.

MapameTpbl SNC rpynnupyroTca B ClefyoLine Knacchbl:

1. CTpyKTypa 6a3bl faHHbIX.

2. CTpyKTypa nporpaMmmHoro obecneyexHus 3UC.

3. OrpaHuyeHuns Ha AOCTyn NoJsib3oBaTesiell K KOMMOHEHTam

6a3bl JaHHbIX M NPOrpaMMHOro obecneyeHus.
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CyuiecTBytoLe C10Bapu-crpaBoYHMKN B OCHOBHOM OPUEHTU-
pOBaHbl Ha XpaHeHWe NapameTpoB CTPYKTYpPbI 6a3bl JaHHbIX, CTPYK-
TYpbl NPOrpaMMHOro obecrneyeHns AVC 1 orpaHMyeHmnii Ha Aoc-
Tyn N0Nb30BaTeNIeN K KOMNOHeHTaM 6a3bl JaHHbIX 1 TPOrpPaMMHOr0
o6ecneyeHns. B 6a3ax gaHHbIX NPOEKTUPOBLYMKA LONOTHUTENBHO
XPaHATCA HEKOTOPbIE CEMaHTUYECKME XapaKTePUCTUKN NH(opMa-
LIMOHHOTO OTOGpPaXXeHNs npeaMeTHO o6nacTn B bf. Copepxa-
TefbHasA 06paboTka M aHanM3 MeTauHpopmalmm TpebytoT co3ga-
HWS METOA0B M NPOrpaMMHbIX CPeACTB, KOTOPble NepBoHayaibHO
He obecneynBatoTCA NpPorpaMMamm cnoBaps-crnpaBovyHMKa.

MapameTpbl CTPYKTYpbI 6a3bl JaHHbIX pacCMaTpUBa/IUCh B 1. 2.

MapaMeTpbl MPOrpaMMHOro obecrneyeHns NOKasblBalOT BXOX-
JeHVe nporpaMm B 3afaqv v NofAcucTeMbl. JaHHble 0 pasmepax
(halino., XpaHUMbIX B 6a3e aHHbIX, 1 pasmepax (ainos, cogepxa-
LMX NPOrpaMMbl, NPeACTaBASIOT OTAE/IbHYIO Pynny napaMeTpos.

Ha puc. 5.1 nokasaHbl CBS3N MeTaobbekToB ANC, nHpopma-
1A 0 KOTOPbIX 06bIYHO XPaHUTCA B ClI0Bape faHHbIX. CBA3N, KO-
TOpble MOTYT ObITb JONONHEHbI 06bEMHO-BPEMEHHBIMMW NapameT-
pamMu, OTMeYeHbl Ha pUCYHKe HOMepaMu ayr.

MapameTpbl MOTOKOB JaHHbIX M 3anpocoB XapaKTePU3yT TEX-
HOMOrMYecKne acnekTbl PYHKUMOHNPOBaHUSA 6a3bl AaHHbIX QUNC,
MCNONb30BaHNE JaHHbIX pasNUyHbIMK npoueccamn 06paboTKum
[aHHbIX, CBA3b NPOLECCOoB 06paboTKY AaHHbIX ¢ TpebyeMbiM 060-
PYZOBaHNEM, MPUUYNUHHO-C/IEACTBEHHbIE Y BPEMEHHbIE CBA3N.

Puc. 5.1. CBsi3n MeTa00bLEKTOB B C/I0BApe AaHHbIX:
1- cpefHee KONMYeCTBO O6palLeHnIA K haiiny 13 nporpammbl;
2 - yacToTa 1 cpefiHee BPeMsl BbINO/IHEHNS MPOrpamMmmMbl No/ib30BaTenei;
3- yacToTa 1 cpefiHee BPeMsl BbIMOMHEHNS KOMaHZ MoucKa 1
KOpPeKTMPOBKM (halinos
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Mogenb NOTOKOB JaHHbIX COAEPXUT 0ObEMHbIE XapaKTepuc-
TUKW JaHHbIX, LupKyaupyowmnx 8 AVNC, n gMHaMUKy U3MEHEHUSA
3TUX XapaKTepUCTUK BO BpeMeHU. MapameTpamMy NOTOKA AaHHbIX
SBNAKTCA KONNYECTBO OTHOLLIEHWIA (haitnoB), UX TUM, 06beM (KO-
NNYeCTBO 3anuceit 1 ux ganHa). C NoOMoLLbI0 TUMOB pa3nyaeTcs
BXO[Has, BbIXOAHasA, MPOMEXYTOUYHas U HOPMATUBHO-CMNpPaBOYHas
NHpopmayma. Ans KaKAoro gainna oTMeyaeTca KONMYeCTBO KOp-
PEKTUPYIOLLMX 0OpaLLeHnid, MoApasjenseMblX Ha BK/IOYeH e, UC-
K/t0OYeHMEe N 06HOB/IEHME 3arunCei.

Mogenb NoTOoKa 3anpocoB COAEPXUT napameTpbl NOTOKa Ma-
KeTHbIX 3a4a4y 1 napameTpbl MOTOKA UHTEPAKTUBHbIX 3anpoCoB.

Mpun NakeTHOM pexxmme 06pabOTKM AaHHbIe B (haiiiax Hakanan-
BatOTCH [JO TeX NOop, NOKa He HaCTYNUT 3aZlaHHbI MOMEHT BPeMeH
nN 06bEM [JaHHbIX He NPEBbICUT HEKOTOPbIV Npesen. 3aTteM UMeto-
Lwasca nHgpopmaums 06pabaTbiBaeTCA HECKONbK/MU MOCeL0BaTe b-
HO 3anyckaembIMW nporpaMMamu. Cpeau napameTpoB MOTOKa na-
KeTHbIX 3afay crefyeT HasBaTb: 06Liee KONMYeCTBO 3ajay (3a
HEKOTOPbIN Nepuog BPeMeHN), CpeiHee KOMMYeCTBO 3a/ay B MakeTe,
TWMbl A NPUOPUTETHI 3aAa4, 06bEMbI TPEBYEMbIX 151 HAX PECYPCOB.

Mpu NHTepaKTUBHOM pe>KnMe paboTbl MPOUCXOANT 06MEH CO-
00 EeHNAMN MeX Y Nonb3oBaTenem n IBM. Ponb akTUBHOIO ane-
MeHTa nonb3osartesib 1 IBM BbINOAHAT nonepemMeHHo. 3BM
aKTUBHA OT MOMEHTA 3aBepLUeHNs BBOAA MH(DOPMALUN Y KOMAH/,
nonb3oBaTesiemM [0 3aBepLUEHNs 06paboTKM KOMaHAbl (3anpoca).
Monb3oBaTenb 064yMbIBaeT pe3ynbTaT 06paboTKM 3anpoca 1 BBO-
AUT [aHHble Ans cnegytouiero 3anpoca. Cnegyer OTMETUTb, UTO
nocnefoBaTe/ibHOCTb KOMaHj, Bbl4aBaeMblX MO/b30BaTeIeM B
NHTEPaKTUBHOM pexume paboTbl, He ABNSETCH (PMKCUPOBAHHOM
3apaHee, a 3aBMCUT OT Pe3y/ibTaTOB PaHee BbIMO/IHEHHbIX KOMaHL.

MapameTpaMu NOTOKA MHTEPaKTUBHbIX 3anpoCOB ABNAOTCS:

* KO/IMYECTBO MO/b30BaTENEN, KOIMYECTBO TePMUHANO0B,

* CpeAHee KOMMYeCTBO aKTUBHbIX TEPMUHANO0B,

* HTEPBaJIbl MEeXAY CeaHcaMu OLHOI0 Nosib3oBaTesNs,

* Bpems peakLum rnonb3oBarens,

* TUMbI N MPUOPUTETLI MOCTYNAKOLWMUX 3aNpPOCoB,
006beMbI peCypcoB, He0BX0ANMbIX A5 peanun3aLinm 3anpocos.
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5.2
POPMAJTN3ALUNA MPOLIECCOB

Mpouecchl ynpasfieHUs 3KOHOMUYECKUMIN 00bEKTAMU Xapak-
TepM3yHTCA APKO BbIPAXXEHHON MepapXnYecKon CTPYKTYpoid. o
aToin npuynHe SNC, KoTopas 06CNyXKMBaeT NpoLecc NPUHATUSA
ynpaB/fieHYECKNX PELUEHNI HA 3KOHOMUYECKOM 00BLEKTE, AO/MKHA
noApasfenarbca Ha nepapxmyecky conog4YMHeHHbIE KOMMOHEHTHI.

Kak npaBuno, B cocTaee 3N C Kak cMCTEMbI BblAeNATCA NO4-
CUCTEMbI, MOACMCTEMbI MOAPA3AeNsAnTCS Ha 3ajaqun, B cocTas 3a-
[a4y BXOAAT OTAe/bHble NPOrpaMMHbIe MOZY/N.

PeweHne 3agay Ha OBM B COBpeMeHHbIX YC/IOBMAX Yallle BCero
MPOVCXOAUT B MaN0r0BOM PEXHMME, a 3TO B BO/IbLUMHCTBE C/yya-
€B 03HayaeT, YTO BblIOOp AEACTBMIA MO PELLEHUIO 3afa4n NPOU3BO-
AWT nosb3osartenis SNC 13 nepapxmyeckun cornojymHeHHbIX cruc-
KOB BO3MOXHbIX [eACTBUI, Ha3blBaeMblX MEHIO LeWCTBUIA UK
(hYHKUMIA nporpammbl. M03TOMY OTAe/bHbIE MYHKTbI MEHIO, UMe-
loLLMecs B NporpamMmme, eCTeCTBEHHO, CUMTAKOTCA COCTaBHbIMU Yac-
TAMWU nporpaMmbl. KpoMe TOro, npu peanusaunun nyHKTa MeHo
Heo6XoAnMbIe NOCNef0BaTENbHOCTU AEACTBUIA MOTYT COCTOATb U3
NporpamMmmMHO-CamMmoCTOATENbHbIX KOMMOHEHTOB.

EcTecTBEHHO, YTO HayaTblii TakKuM 06pa3oM npouecc gene-
HWA CUCTEMbI HA COCTaBHbIE YacTW MO MPU3HAKY BbINONHAEMbIX B
KaXX[oM cny4vae AelCTBUIA MOXHO [OBECTU A0 OTAE/bHOrO one-
paTopa, NPUMEHAeMOro B CUCTeMe A3blKa MporpaMmMmupoBaHms.
OJHaKo B Ka4ecTBe 3/1IeMEHTAapPHOr0 AeNCTBUA, BbINOHAEMOTO B
3AWNC, uenecoobpasHo BbIGPATb MYHKT MEHIO TOT0 UN MHOTO NPO-
rpaMMHOr0 MOAyNs, peanv3yemoro B CUCTEME B LMaN0Or0BOM
pexume.

BbigeneHue nogenctem B SMC TeCHO €BA3AHO C agMUHMKCTpa-
TUBHbIM U PYHKLMOHA/IbHBIM pacrpejeneHneM 0693aHHOCTEN cpe-
AN KONNEeKTUBOB CMeunannucToB, 3aHATbIX MPOU3BOLCTBEHHON U
ynpaB/ieHYeCKOM AeATeNbHOCTbI0 Ha 3KOHOMUYECKOM 0ObeKTe.

B cooTtBeTcTBUM C 3TUM npuHUKMNoOmM nogcucremamum B ANC

oyayT:
* NoAcucTemMa 6yxranTepckoro yyeta,
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e rnoacncremMa CratuCtn4eckon OTHETHOCTMU,

* rofcucTemMa oTAena KafpoB U T. .

BbInosiHeEHWe ynpaBneHYeCcKnX PYHKLMIA BHYTPY NOACUCTEMBI
CBA3aHO C pelleHneM 3KOHOMUYECKUX 3a4ad. BbigeneHne sKOHO-
MWYECKOM 3aZayn CBA3AHO C MOJlyYeHMem TaKol COBOKYMHOCTU
9KOHOMMWYECKON MH(opMaLmm, KoTopas AocTatoyHa 41 peanu-
3aUnn HEKOTOPOU (DYHKLUN ynpaB/ieHNs 3KOHOMUYECKM 00beK-
TOM WAN TPYNMbl B3aMMOCBA3AHHbIX (DYHKLWIA yNpaBieHuns.

3agauun, nporpammMHble MOAYNN, NYHKTbI MEHIO MPW BbIMNOJIHe-
HUKM NpPOrpamm ABMAKTCA BapnaHTamm peannsalnm BolUNCINTESTb-
HbIX npoueccos B AVC. [anee onpegeneHue npowecca npuBogmnT-
CA NPUMEHNTENIBHO K 3ajaue.

Mpouecc npeacTasnseT cob60/ HEKOTOPYH MocnefoBaTefb-
HOCTb JeiCTBMIA, obpasyloLiunx 3agavy. pouecc onpegensercs
COOTBETCTBYHOLLEA NPOrpamMmmoii, CoaepXnmMbIM paboyein 061acTm
namaTu 1 JeCcKpMnTOpoM npoLiecca.

MporpaMmma npotecca - 370 YNOpsAL0YEHHbI HABOP MaLnH-
HbIX KOMaHj, peann3yroLwmnx 4encTens, KOTopble 4O/DKHbI Npes-
npuHMmaTtbca npoueccoM. KoMaHabl nporpammbl LOKHbI
ObITb NpeAcTaB/eHbl B BbIYUCINTENLHOW CUCTEME KaK efuHoe
uenoe.

B pabouyto o6nacTb namMaTu BXOASAT HABOPbI laHHbIX, KOTO-
pble NpoLecc MOXeT CYUTLIBATb, 3aMuCbiBaTb U UCNO/b30BATh.

[JeckpnnTop npouecca onpefenseT CoOCTOAHWe pecypcos, npe-
[0CTaBNeHHbIX npoueccy. CaMbiMK yNoTpebuTenbHbIMK pecypca-
MW 418 npouecca ABMATCA PeCYpPCbl BHELLHEN NaMATH 1 pecypebl
apyrux 3BM, ecnu BblumncnntenoHas cuctema 3V C peannsosaHa
Kak ceTb OBM.

JeckpunTtop npouecca COAEPXKUT NUHAUKATOP rOTOBHOCTMN,
KOTOpPbI/ MOKa3biBaeT, MOXET /I 3TOT MPOLLECC BbINOMHATHCS B
JaHHbIA MOMEHT BPEMEHUW UM OH JO/DKEH OXMAATb 3aBEPLUEHMNS
APYrux NpoLeccos.

Mpouecc xapakTepusyeTcs BXOAOM, T.e. HA6opamMu JaHHbIX,
KOTOpble ABNAKOTCA UCXOLHbLIMWU 419 Mpouecca, U BbIXOLOM -
Habopamu faHHbIX, 06pa3yoWNMIUCS B pe3y/ibTaTe 3aBepLUeHNs
npouecca.
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OnuncaHmne aneMeHTapHOro npotecca

[JeicTBne: <HasBaHuWe AelicTBUA>

Bxopf: <crnucok 3/1eMeHTOB BX04a>

BbIX0A: <CMNUCOK 31eMeHTOB BbIX04a>

MexaHu3M: <MCnosib3yemble NHPOPMALMOHHbIE U BbIYNCIN-

Te/lbHble pecypcbl>

Hanpumep,

[eicTBue: NoOMCK cneaytoLlein 3anmcu

Bxoa: npefblaywias 3anncb, ycnosue noncka

Bbixog: HailfeHHas 3anuch

MexaHu3Mm: thaiin

MpUHLMNUanbHLIM SABISETCSA BOMPOC O B3aMMOCBSA3M MPOLLECCOB.

TeopeTUYeCKoii OCHOBOI A5 peLleHns 3TOro Bonpoca sBNseT-
CA TEOPUSA KOHEYHbIX CUCTEM, & TOUHEe, TeOPMUA MaLLH CO BXOAOM.

MaTemaTunyeckoe onucaHye CUCTeMbl I ¢ KOHEUYHbIM YMC/IOM
COCTOSIHWIA BK/IKOYAeT:

* MHOXXECTBO J0MYCTUMbIX BX040B U;

* MHOXECTBO ApNYCTUMbIX BbIXOLO0B Y;;

* MHOXECTBO COCTOSIHMI Q;

* (hyHKuMIo nepexofa L: Q x U -» Q;

* (hyHKUMIO BbIXoga V: Q X U —» Y.

MprMeHNTENBHO K MpoLeccaM Cnpases/MB pag ynpoLLeHuin. Tak,
COCTOSIHWSA 1 BbIXO/bl CUCTEMbI OTOXECTB/IAKOTCA U HET HEOOX0AM-
MOCTM OnpefenisTbh PYHKLMIO BbIXoAa. Bxoapl npeacTaBnsatoT coboi
onpefeneHHble NapaMeTpbl NpoLecca - XapakKTepUCTUKN BXOAHbIX
[aHHbIX, COCTOSIHWE NHAMKATOpa FOTOBHOCTM, CBELEHMS O pecypcax,
AOCTYMNHbIX Npoueccy. COCTOSAHME CUCTEMbI ONUCLIBAET XapaKTepuc-
TUKM BbIXOAHbIX laHHbIX NpoLiecca. B o6Luem cnyyae cBefeHMs 0 BXO-
[ie U COCTOSHUW MPeLCTaBNSOT CO60I BEKTOPHbIE BE/IMYMHBI, KOTO-
pble fanee 6yayT 0603Ha4aTbCA Ma/ibIMU NAaTUHCKUMI BYKBaMW.

Mpumep
PaccmoTpum npouecc P ¢ MHOXXecTBOM cocTosHui {ij,k, I} 1 dyH-
KuMeli nepexoga:
ij k1l
kiij
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B 3aTom cnyyae npegnosiaraeTcs, 4to y npouecca P 04HO BO3MOX-
HOe COCTOSIHUE BXO0fa 1 COCTOSAHME CUCTEMbI i MOC/Ie BbIMOSIHEHUS MPO-
Lecca nepeiigeT B COCTOSAHME CUCTEMbI K U T.4.

lMpouecc R cBA3aH ¢ npoueccoM P, B pe3ynbTaTe Yero COCTOAHUA,
[LOCTUIHYTbIE MOC/Ie BbIMOMHEHUSA npouecca P, onpegensioT BXOAHbIE
napameTpbl And npouecca R.

HeobxoamMmo cyLlecTBoBaHWe nepexoja Z oT COCTOSAHMIA Npouec-
ca P Ko Bxofam npouecca R B Buie COOTBETCTBUA, Hanpumep:

i jkl

yxzy

MockonbKy npouecc R nMeeT Tpu BO3MOXHbIX COCTOAHUA BXOAa
{x,y,z}, byHKUMS nepexoga ana R c coctossHmamu {a,b,c,d} moxer
UMeTb BUL;

abed

xxdcdb

y:cabd

zzbcda

Tenepb, ecnu npotecc P nepBoHayasibHO XapaKTepmnsoBascs napa-
METPOM COCTOSIHUSA j 1 nNpouecc R - cOOTBETCTBEHHO NapameTpoMm c, B
pesynbTarte NocnefoBaTesIbHOro BbIMO/IHEHNSA nipoueccoB P 1 R npo-
nsongeT cnegyrolee. BoinonHeHve npouecca P co3gacT COCTOSHUE i, B
COOTBETCTBUU C (PYHKLMel nepexofa Z napamMeTpoM BXxoja Ans npo-
uecca R cTaHeT y. [M03TOMYy Ha OCHOBaHWU (PyHKLMM Nepexoga ans R
cocToAHMe ¢ Ana R cMeHUTCA Ha b.

Ha npakTuke BXOAbl U COCTOSAHUS NpoLecca COOTBETCTBYHOT
NOTrNYecKUM BennumnHam (ainn gaHHbIX co3aaH/He co3aaH, pecypc
AN19 BbINOJTHEHUSA Mpouecca cBO60EeH/3aHAT, NPOLLECC rOTOB/He ro-
TOB K BbIMOJ/IHEHMIO). [103TOMY BMECTO asirebpanyeckmx mogenei
B3aMMOCBS3/ NPOLLECCOB, MOKa3aHHbIX BblLLE, LUIMPOKOE pacnpocT-
paHeHne NOoNy4Ynnn rpamyeckne MoLenun, anemMeHTaMmmn KoTopbiX
ABNATCA 0603HAYEHMSA NPOLECCOB M JaHHbIX, @ B3aMMOCBA3N MEX-
AY HUMW XapakTepu3ytoT NPUYNHHO-CIEACTBEHHbIE OTHOLLEHNS.

JloCTaTOYHO LWMPOKOE pacrnpocTpaHeHne rnosly4ynam CUCTeMbI
aBTomMaTu3aLnm NPoeKTUpPoBaHNA 1 conpoBoxaeHna SNC, ocHo-
BaHHble Ha BYX TEOPETUKO-rpadoBbIX MOAENAX:

* SADT (Structured Analysis and Design Technique) - cTpyk-

TYPHbI CUCTEMHBbI aHaNN3 N TEXHONOTUS pa3paboTKm cuc-
TeMbl;
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* IDEF (Integrated Definition) - nHTerpupoBaHHOe onpefe-
NeHVe CUCTEMBI.
MpuMeHNTENbHO K NpoueccaM, peannsyemboiM B S C, mogenb
LOMKHA UMETb:
* OnucaHne NocnesoBaTeNbHOCTM NPOLECCOB,
* YKa3aHWe BXOHbIX U BbIXOAHbIX JaHHbIX OTHOCUTENbHO KaX-
[loro npotecca,
* (huKcaumIo YCNoBUIA, NPU KOTOPbIX BbIMOHAETCS NpoLecc,
* pasjefieHne npoLecca Ha COCTaB/AOLWIME ero YyacTu (KoTo-
pble, B CBOK 0Yepefb, TaKkXKe AB/AITCA npoLeccamu).
OCHOBHbIM 31€MEHTOM MOZENIMPOBaHUA MpoLiecca ABNSETCH
amarpamma. juarpaMmMbl 06be4MHAKOTCA B Mepapxmnyeckune CTpyk-
TYpbl, MPUYEM YeM Bbillie YPOBEHb AMarpamMmbl, TeEM MeHee OHa
feTanusmpoBaHa. B coctas guarpaMmMbl BXOAAT 6710KK, M306paxa-
toLMe foNyCTUMbIE feNCTBUSA B CUCTEME, U AyrK, n306paxkatoLLme
B3aMIMOCBSI3b 1ENCTBUIA.
Taknum 06pasomM, Mbl MPUXOLUM K CReaytowemy MHOXECTBY
NOHATUI, HEOBXOANMBIX A/1F ONpPeaeneHns NPoLeccoB:
* NpoLiecc;
* [laHHbIE;
* NCMNONb3YET;
* (hopmupyer;
* COLEPXKMUT,;
* yrpasnseTcs;
* MOJIyYeHbl;
* NpegHasHauveHbl 4ns.

Mpumep

MpuMeHMM 3TOT annapaT onMcaHUs MPOLLEeCCOB N AaHHbIX K Cle-
aytouwemy npumepy. OH npeacTaBnsieT co6oi parMeHT nocnefoBa-
TeNbHOCTU npoueccoB B AVC u rpadmyeckn npefcraBsieH Ha puc.5.2.

OnwucaHmne npouecca X BbIFNAANT Cregyowmm obpasom:

npouecc X;

ncnonb3yet Y1.Y2;
tbopmumpyet Y3, Y4, Y5;
cogepxut XI1,X2;
npouecc XI;
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ncnonb3syert Y 1,
thopmumpyeTt Y3,Y4,Y12;
cogepxxut X 11,X12;
npouecc X2;
ncnonb3yet Y2,Y12;
ynpasnsaetca Y4;
dopmunpyet Y5;
npouecc X 11
nucnonb3syet Y1;
thopmupyet Y3,Y4,Y11;
npouecc X 12;
ncnonb3yet Y11;
thopmupyeTt Y12.

X

Puc. 5.2. Mpatmyeckasa nnntocTpaumsa npouecca X:
a - npouecc X; 6 - geTanusaums npowecca X
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AHaNornyHble ONUcaHNs MOryT GbiTh MOMYYeHbl ANS CBA3EH
[aHHbIX OTHOCMTENbHO MPOLECCOB C MCMNONb30BaHWEM TepPMMHA
rnonyueHbl A1 NpoLecca, KOTOPbIA CHOPMMPOBAN 3TW AaHHbIE, U
TepMUHa npefHasHadeHbl 415, YToObl Ha3BaTb MPOLLECC, KOTOPbIN
6yaeT 1UCnonb3oBaTh 3TK laHHbIE. B HalleM npumepe 3T onuca-
HWS He NPUBOAATCS, MOCKO/bKY HE YKa3aHbl MpeALlecTByOLLMe U
nocnegyroLLve npouecchl 4N npouecca X.

Cetun lMeTpn

[na aHanusa B3anMOCBA3el NMPOLLECCOB LenecoobpasHo uc-
nonb3oBaHue ceTel MeTpu.

CeTu lNeTpun nepBoHavasbHO 6bIN NpeAHa3HaYeHbl 418 onu-
caHusA B3aMMOLENCTBYIOWMX KOMMNOHEHTOB annapartypbl pas3iny-
HOr0 Ha3HayeHwus, B YACTHOCTW BbIYUC/IUTENbHBIX CUCTEM, OAHAKO
BMOCNEACTBMMN BbIACHWIOCh, YTO OHWU NO3BO/NIAKOT aHaM3UPOBaTb
BbIYNCNTE/bHBIE NPOLECChI MPON3BOILHOW MPUPOAbI.

Cetb MeTpu COCTOUT M3 YETLIPEX 3/IEMEHTOB: MHOXECTBa Mo-
31ymin P, MHOXeCTBa nepexofoB T, BXOAHON PYHKUUN | 1 BbIXOA-
Hol hyHKUMKM O. BxoaHas pyHKUKMA | oTo6parkaeT nepexoj t B MHO-
YKECTBO No3nuuii I(t), Ha3biBaEMbIX BXOHbLIMY NO3ULMSIMM NEPEX0/a.
BbixogHaa gyHkums O oTo6paxKaeT nepexos t B MHOXeCTBO No3u-
umii O(t), Ha3bIBaeMbIX BbIXOAHBLIMU MO3MLMAMM Mepexoaa.

MpakTuyeckun 6onee yao6bHO NpeacTaBneHne cet MeTpu B BUae
rpaga c ABymS TMNaMu BEPLLUMH - KPYXXKW Ha-rpade o603HavatoT
no3vymmn, a NiaHky - nepexogsl. Ayrn oT KPYXXKOB K nnaHke t
obecneynBatoT 3afjaHnNe BXOAHOW (DYHKUUK, a AYTrK OT NNaHKK K
KPY>XKaM - BbIXOLHOW (PYHKLUN.

MpUMEHNTENBHO K (hopManun3saLlmy npoLeccoB nosyyvaem cre-
AytoLme COOTBETCTBUSA:

* MN/1aHKN COOTBETCTBYIOT BbIYMUC/IUTE/IbHBIM MpOLeccam,

* KPY>XKWN COOTBETCTBYHOT JaHHbIM, COOLITUAM U YCIOBUAM.

Ecnn oT KpyXKKa K NnaHKe npoBefeHa fyra, TO KPy>O0K 060-
3HayaeT BXOAHOE laHHOe, CObbITVE UK YCNOBKE AN COOTBETCTBY-
toLLLero npouecca. Ecnv 0T niaHKM K KPY)XXKy NpoBefeHa ayra, To
KPY>XOK 00603Ha4aeT BbIXOA4HOE JaHHOe, COObITUE NN YCNOBME.
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MapkupoBka ceTu MeTpu npefcTasnseT co60iM NpUCBOeHME
(bMeK No3mumsaM cetu. PULLIKN ABNAKOTCA METKaMU NO3ULUIA 1
Ha rpae 0603Ha4YalOTCA TOUKaMM BHYTPU KPY>KKOB. KoninyecTso
(hMLIEK B KAXKAOM MO3MLMN MOXET ObITb MPOU3BO/bHBIM.

Mpouecc nepepacnpefeneHns GULLEK B CETU Ha3bIBAETCH Bbl-
nonHeHvem ceTu MeTpu. PULLIKN HAXOZATCA B KPY>KKaAX U ynpas-
NAKOT 3aMyCcKOM Nnepexofos B ceTu. [epexos 3anyckaeTcs yaane-
HMeM (DMLIEeK M3 BCEX ero BXOAHbIX NO3uuui 1 06pa3oBaHUEM
HOBbIX (PULLIEK, NOMELLLaeMbIX BO BCE ero BbIXOAHbLIE NO3ULUN.

BeeieM NOHATUE BeKTOpa MapKUPOBKX, B KOTOPOM YMCIO 3fie-
MEHTOB PaBHO YMC/y NO3ULNIA B CETU, & 3HAYEHNEM 31eMEHTa AiB-
NSETCS KONMYECTBO (PMLLEK B COOTBETCTBYIOLLEN NO3MLUN.

OfHOW M3 LeHTpaNbHbIX aHaIMTUYECKUX 3afad Ana npouec-
COB, OMKWCbIBAEMbIX CETbIO [eTpu, ABnseTcA 3afava onpeaeneHns
LOCTMXXMMOCTU MapKMPOBKMK, KOrAa And UCXOAHOr0 BEKTOpa Map-
KWPOBKW TpebyeTcs yCTaHOBMTL CyLLLECTBOBaHWe NocnefoBateslb-
HOCTW Nepexofo0B, NOC/e BbIMOMHEHUA KOTOPOW LOCTUraeTcs He-
KOTOPbIl 3aaHHbI BbIXO4HON BEKTOP MapKUPOBKM.

MpuMeHNTENLHO K BblUMCUTENbHLIM Npoueccam B AUC ¢ no-
MOLLbK aHanmnsa JOCTUXKUMOCTU MapKMpPOBKU YCTaHAB/IMBAETCH
nocnenoBaTenbHOCTh AENCTBUIA, NO3BONSIOLWASA MONYUYNTb Tpebye-
Mble JaHHble, YCNOBUSA UK COObITUA.

OAuH 13 Hanbonee aneMeHTapHbIX MeTOLOB aHa/M3a JOCT Y-
>KMMOCTW MapKUpoBKK 3aK/toyaeTca B cregytowem. CTpyKTypa
cetu MNeTpn onucoiBaetca gsyma matpuuamn D ' v D ", uncno cTpok
B KOTOPbIX PaBHO YWUCNy MepexofoB B CETU, a YMC/O CTONOLOB
paBHO YMCNy NO3ULMIA.

Matpuua D' HasbiBaeTCA MaTpuLein BXOL0B N COfepnT 1 Ha
nepeceyeHnm i-i CTPOKK 1 j-ro CTon6ua, ecnm j-a No3nLNS ABASETCA
BXOAHOI Ans i-ro nepexopa (B 06paTHOM cny4ae 3nemMeHT paseH 0).

Matpuua D " Ha3blBaeTCA MaTpuLE BbIXOL0B U COAEPXNT 1
Ha MepeceyeHnn i-in CTPOKM M j-ro cTonbua, ecnu j-g No3nLus -
NSETCHA BbIXOLHON AN i-ro nepexoga.

BekTop X Ha3blBAETCA BEKTOPOM 3anycka nepexogos. Yucsno
3/1IEMEHTOB B X PaBHO YMC/y MepPexooB, a 3Ha4YeHMe KaXKoro ane-
MeHTa OnpefenseT KO/MYEeCTBO 3amnyCKoB JaHHOro nepexopga B
npouecce BbINONHEHNUA ceTn MeTpu. ECnm CXofHbIi BEKTOP Map-
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KMPOBKM 0603Ha4nTb MO, a pe3yNbTUPYIOLLY0 MapKUPOBKY - Ye-
pe3 ml, TO JOCTMXXMMOCTb MapKMPOBKN m| paBHO3Ha4Ha Cylle-
CTBOBAHWIO BEKTOPA X C HEOTPULATENIbHBIMU LieNIbIMU 3N1eMeHTa-
MU, KOTOPbIA CNYXWUT peLleHeM ypaBHEHUA

ml=nO+x(D"-D".

Mprvep

PaccmoTpum hparmeHT ceTu MeTpu Ha puc. 5.3. icxogHas MapKu-
poska M0=(1,1,0,0,0,0,0) cooTBeTCcTBYET HANUUMIO B CUCTEME ABYX KOP-
PEKTHO BbIUMCMEHHbIX (aiiNoB AaHHbIX. Onpeaenum LOCTUXKMUMOCTb
mapkuposku M1=(0,0,1,0,0,1,1) ans chaiinos ¢ pesynbTUPYIOLLEA WH-

1100000
00 10000
0 100O0O0O0
0001100
00 11000
00O0OOT1O0
0000100
0 00O0O0T11

thopmauumein. CoctossHnsa matpuy, D " n D ™ nokasaHbl HUXEe.

PeweHnem ypaBHeHUA CAyXUT BekTop 3anycka x=(1,0,1,1). 3T1o
03Ha4aeT, UTo Tpebyemble BbIXOAHbIE (haii/ibl MOXHO MOMYy4YUTh B pe-
3y/ibTaTe BbINOIHEHNA MPOLLECCOB C HOMepamu 1, 3, 4.

CneflyeT OTMETUTb, YTO NPUMEHSEMbIA MeTO/ He MO3BO/NSET
onpeAenvTb B3aMHbIP NOPSAOK BbIMOMHEHNS 3TUX MPOLIECCOB.

Puc. 5.3. AHanu3 oCcTMXMMOCTU Ans ceTeld MNeTpu
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5.3

MOZLAEJ/IMPOBAHWE
BbIYNCIUTENBbHOW CUCTEMbI

PaccMOTpeHMe napamMeTpOB BblUMCANTENLHON cucTeMbl (BC)
NMo3BOJISIET aHaNM3NPOBaTb NMPON3BOAUTENLHOCTL IBM 1 ee oT-
AEeNbHbIX YCTPOICTB.

UT06b! KO/IMYECTBEHHO OMpeaeUTb Mepy NPOM3BOAUTENbHO-
CTW, HA0 YCTAHOBUTb 3/IeMEHTapHY eanHuLy paboTsl ana BC.
B pexxume nakeTHO 06paboTKN AaHHbIX eAUHNLER paboThbl SBNS-
eTcAa 3alaHne, KOTOPOe Nosb30BaTeb NPeACTaBseT onepayoH-
HOW CUCTEME KaK eflMHOe Liefoe.

Mpwn MHTepaKTMBHON 06paboTKe eANHNLEN PabOThI ABNAETCS
B3aMMO/eiCTBMe, COCTOALLEe 13 ABYX YacTel - CUCTEMHOW v Tep-
MWUHaNbHOM. CucTeMHas YacTb B3aMMOAENCTBUS - 3TO 06paboT-
Ka KOMaH/bl, N0faHHOM Nosib30BaTeIemM C TepMnHana. TepMuHab-
Has YacTb COOTBETCTBYET [eNCTBUSAM MO/b30BATENA HauMHasA OT
NonyyYeHUs pe3ynbTaTa BbIMOSIHEHUA MpefblayLleil KOMaHabl 40
nofayun cnefytoLein komaHabl. Bpems TepMUHaIbHON YacTu B3a-
NMOLENCTBMA Ha3bIBAeTCA BpeMEHEM 06yMbIBaHMS.

Pa6oueit Harpyskoii BC Ha3biBaeTCA COBOKYMHOCTb MNOCTYyNato-
WMX Ha 06paboTKy NpoOrpamm, aHHbIX N TEPMUHASIbHBIX KOMaH/,
3a HEKOTOpbI nepnoj BpemeHU. OBbIYHO NpeanonaraeTcs, 4to
paboyas Harpyska He4yBCTBUTE/IbHA K M3MEHEHUAM NpPOU3BOAU-
TeNIbHOCTU BbIYNCINTENbHOW CUCTEMBI, O{HAKO YCKOPEHME BbIMOS-
HEeHMA 3afaHnii 1 TEPMUHA/NbHBLIX KOMaH MHOTAa Bbi3blBaeT UX
6onee yacToe NpYMeHeHVe NoNb30BaTENAMMN.

McxopHble faHHble AN pacyeTa Npon3BoanTensHocTn BC u
ee OTAeNbHbIX YCTPONCTB NOMY4YalTCA 3KCNEePUMEHTA/IBHO C MO-
MOLL b0 annapaTHbIX UAN NPOrPaMMHbIX U3MEPUTENbHbIX CUCTEM.

MapameTpbl, KOTOPble 06bIYHO PUKCUPYIOTCA NPOrpaMMHbI-
MW U3MepUTENsMu, NpuBoaATca B Tabn. 5.1.

PacueT Npon3BOAMTENLHOCTU PaboTbl BbIYNCINTENIbHON CUC-
TEMbl 1 ee OTAEeNbHbIX YCTPONCTB OyfemM Npon3BOAUTL MeToLamMu
onepaLMoHHOro aHanmsa.
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Tabnuua 5.1. 9kcnnyaTaymoHHble napameTpbl BC

MapameTtp O603HaueHne

KonnyecTBo BbIMOIHEHHBIX 3a4aHWI
[None3Hoe Bpems

Bpems BbINOHEHWA 3a4aHui

Bpems paboTbl npoueccopa

Uncno obpalleHuii K MarHUTHbIM AMcKam
KonnyectBo HaneyataHHbIX CTPOK
Uncno ceaHcos paboTbl B gunasnore
CymMmapHOe Bpemsi CeaHCOoB

oB w40
=)

<33

3admkcmpyem HeKOTOpbI neprof HabntogeHnin 3a BC 1 06o-
3HauMMm ero yepe3 T. Bpemsi, B Te4eHMe KOTOPOro cuctema o6pa-
6aTbiBana 3agaHus, 06o3Haumm yepes B(0) (B(0) <= T), a Konnye-
CTBO 06paboTaHHbIX 3agaHuii - yepe3 C(0). MHaekc 0 onucbiBaeT
napaMeTpbl BbIYUC/IUTE/IbHON CUCTEMbI KaK efVMHOro uenoro. B
psge CryvaeB OH ONyCKaeTcs, YTOObI He YC/IOXHATb (POPMY/ibl.

OnpegennMm OCHOBHbIe MapaMeTpbl.

1. KoathdhmumeHT ncnonb3osanusa U(0) = B(O) / T.

2. CpefiHee BpeMsi BbINONHeHUS oaHoro 3aaaHusa S(0) = B(0)/ C(0).

3. IHTEHCUBHOCTbL BbIXOHOr0 NoToKa 3agaHuii X(0) = C(0)/ T.

BennunHa X nHaye Ha3blBaeTCs NponyckHo cnocobHocThio BC
N 4acTo NPUHMMAETCH B KaYeCTBE KPUTEPUSA NPOM3BOANTENIbBHOC-
v BC, KOTOPbI HEOOXOANMO MAKCUMMN3NPOBATD.

OTmeTum ouveBnfHoe cooTHoweHune X(0) = U(0)/ S(0) n yutem
BO3MOXHOCTb npepctasneHns S(0) B Buae

S(0) = Ft,

roe F - cpeaHee KONMYECTBO KOMaHZ B 3afaHuu,
t - Bpems BbINOSHEHWUS! OQHOW KOMaH/bI.

BennunHa F 3aBUCUT KaK OT annapaTypbl, Tak 1 OT NporpamMmm-
HOro obecneyeHns, NO3TOMY HacTpoika BC yacTo npegnonaraeT
1 U3MEHeHMe KoHgurypayum BC, n ycoBepLleHCTBOBaHWE NpuMe-
HAEMbIX NPOrpamMm.
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PeanbHasi BC cOCTOUT 13 HECKOMbKNX YCTPOWCTB, U 3aaHne B
npoLecce BbIMOMHEHNA 3aXBaTbIBAET B ONpefe/IeHHOM Nocef0Ba-
TENbHOCTU OHO U3 HUX.

[ns oTAenbHbIX YCTPOMCTB Lenecoobpas3Ho pacCMOTPETb Crie-
LytoLL e BE/MYMHDI:

C(i) - KonnMuecTBO 3aaHNi1, MOKNHYBLLWX i-yCTPOMCTBO 3a ne-
pvog spemeHn T,

C(ij) - KonnyecTBO 3afaHWi, NOKUHYBLUUX i-yCTPONCTBO U
NOCTYNWBLUMX B j-yCTPONCTBO 3a Nepunoj BpeMeHn T;

B(i) - Bpems 3aHATOCTM i-yCTPOICTBa 3a Nepunoj BpemeHn T.

YCcnoBmMMcs 0 CTaH4apTHbIX HOMepax YCTPOMCTB:

1- ueHTpanbHbI Npoueccop,

2 - MarHuUTHbIN JUCK-CcepBep,

3 - npuHTep-cepsep.

OKOHYaHMe 06pabOTKM 3aaaHNA CMCTEMOI ByieM paccMmaTpu-
BaTb KakK Mepexof K Hy/1eBOMY YCTPOMCTBY.

MpuHATbIe 0603HaYeHNsA YA06HbI 415 3aMKHYTOW CUCTEMbI, B
KOTOPOW KaX[0e BbIMOSIHEHHOE 3a/jJaHNe HeMeIeHHO 3aMeHsAeTCs
HOBbIM 33 aHVNEM C UAEHTUYHbIMY CTAaTUCTUYECKMMMN XapaKTepu-
CTUKaMMU.

[ns oTAenbHbIX YCTPOMNCTB ONpesensoTcs KO3 ULMeHT nc-
nonb3oBaHua U(i), cpefHee BpeMs 3aHATOCTM YCTPOMCTBa 3aja-
Huem S(i), UHTEHCUBHOCTb BbIXOAHOIO MNOTOKA 3aJaHunliC YCTPOii-
ctBa X(i) no hopmynam:

U(i) = BG)/T, S(0) = BG)/C(), X(i) = CG)/T = UGi)/S(i).

BBeaem 40NoNHUTENbHbIE NapaMeTpbl YCTPOIACTB.
4. BeposTHOCTb Mepexo/a 3alaHns 0T YCTPOICTBA i K YCTPOii-

ctBy | - q(i,j):
q(ij) = C(ij)/C(i), 1q(ij) = L
BeposTHocTu Buaa gq(0j) XxapakTepumayoT NOCTYNEHNE HOBbIX
3agaHuii. O6b14HO q(0,1) = 1,ag(0,)) = 0ansaj > 1 MpaKTUYecKu

BCerfa cnpasenmBo cooTHoweHue q(i,i) = 0.
5. KoaghpmumeHT noceleHns yctporcTaa i- V(i)

V(i) = X(i)/X(0) = C(i)/C(0).
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W3 onpepenerns q(ij) cnefyeT COOTHOLLIEHUE
C() = C(Da(ij).

[enum 06e yactn Ha T 1 nonyvaem

X() = Z X()q(i.))-
Mocne geneHns Ha X(0) umeem c ydyetom V(0) = 1

VO) = q(0,j) + IV(i)a(ij).-

[aHHoe ypaBHeHWe MMeeT 0COOEHHO MPOCTble PeLleHus, ecniu
b K ns BennuuH q(ij) Haxogatea B uHTepeane 0 < q(ij) < 1(j > 1).
3TOMY YCNOBMIO COOTBETCTBYHOT, HAaNpUMep, CUCTEMbI C OJHUM LIeH-
TpabHbIM YCTPONCTBOM (MPOLLECCOPOM), KOrfa OT OCTa/IbHbIX YCT-
POICTB BO3MOXKEH MEPeX0/ TOMbKO K npoueccopy. BTopoit BaXHbIi
CNyyali - NIoKa/ibHble BbIYUCANUTENbHbIE CETU C 0gHOW IBM-cepBe-
pPOM U COefiMHeHVeM TuMa “3se3ga”.

6. CpeHee BpeMsl 0TBeTa ycTpoiicTea i - R(i)

R(i) = W()/C(i),
rage W() - cymma BpeMeHV 0XXMAaHWs 1 BbINOTHEHWS 3aaHIA.

CnpaBeanuebl cooTHoweHna W(i) >= B(i) u R(i) >= S(i).
CpefHss onnHa odepeam K ycTpoinctBy coctaBnsieT n(i) = W()/T,
noaTomy
R(i) = W(i)/C(i) = n(i)) T/C(i) = n(i)/X(i).

3TO paBEHCTBO Ha3blBaeTCs 3akoHOM SInTTna. Cymma cpea-
HUX O/IMH OYepeselt K yCTpoiicTBam npeacTaBnset co60i Koapgu-
UMEHT My/ibTURNpOrpaMMmupoBanHmsa N

N =T n(i) = IW()/T = WIT,

roe W - cyMmapHoe CTapT-CTOMHOe BPeMsl BbIMOMHEHWSI 3aaaHuid Npy ycno-
BUW, UTO Nepurog HabnoaeHns T He coaepXuUT npocToeB BC.

CpefiHee BpeMs 0TBeTa BblYMC/IUTENIbHOI cucTeMbl R(0) onpe-
JenseTcs Kak

R(0) = N/X(0) = I n(iVX(0) = ZV()R().

229



P yHKUMOHaNbHbIE CBA3M yCTpolicTB BC y106HO 0nNuncbiBaTh B
BUAe rpacga c BepwiMHaMu, KOTopble 0603HaYalOTCA HOMepamm
yctporicte i= 1...K nayramm (ij) npu ycnosuu, uto q(i,j) > 0. Mbl
feTanbHO paccMoTpum Asa Knacca BC, nokasaHHbIX Ha puc. 5.4.
OHW ABNAIOTCA CUCTEMAMM C LEeHTPasIbHbIM YCTPONCTBOM, A/18 KO-
TOPbIX YPaBHEHUS AN KO3IPPULMEHTOB noceLleHns npeobpasy-
HOTCA K BULY:

X(0) = X(Ha(l,0)

X(1) = X(0) + X(2) + X(3) +...+ X(K)
X(i) = X(a(li)

V() = l/q(1,0)

V(i) = q(l.i)/q(l,0)

Puc. 5.4. MpocTeliwmne PyHKUMOHa/IbHbIE CXeMbl BC
(o6paTHble gyru ¢ g (i, 1) = 1 He nokasaHbl):
a- cuctema A. LieHTpasibHbIl NpoLeccop ¢ AByMS KaHaiaMu
BBOJA-BbIBOJA 1 3aMyCKOM 3afjaHNi B MaKETHOM PEXUME;
6 - cuctema B. MIHTepaKTUBHasA Harpyska cosfjaetcsa M-TepMmuHaniamm
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CuCTeMON C LLeHTpasIbHbIM YCTPOMCTBOM ABNAETCA KaK N0Ka/b-
Haa OBM, Tak 1 cetb 3BM c coeagnHeHnem Tuna “3sesga”. B noc-
NefiHEM Cnydae “yCTpONCTBaMM™ cUMTAOTCA OTAeNbHbIE 3BM.

BbluncnutensHble CETU € coefnHeHnamn 3BM no Tuny “3ges-
fa” oTHocatca K BC tuna B. KomnbloTep-cepBep COLepXUT
npoueccop-cepsep (ycTpolicteo 1), anuck-cepsep (YCTPOWCTBO 2),
npuHTep-cepsep (ycTpoicteo 3)  T.4. KOMNbOTEPbI-XOCTbI CO-
OTBETCTBYIOT 0TAeNbHbIM TepmuHanam BC tuna B. Korga
KOMMbIOTEP-XOCT paboTaeT aBTOHOMHO OT CepBepa, Mbl UMeeM
TepMUHaNbHY0 YacTb B3aumogelicTemns (064ymbiBaHue). B cnyyae
npuema/nepegaym 4aHHbIX 1 3axBaTa Mpu 3TOM pPecypcoB cepsepa
Mbl MIMEEM CUCTEMHYIO YacTb B3aMMOAENCTBUS.

Mop HacTpoiKoin aencTBytOWER BblYNCANTENLHOM, CUCTEMBI
MOHMMaIOT MPOLIECChI U3MEHEHMNS ee KOH(Mrypauum n peryimpo-
BaHWA ee NapaMeTpOoB, HanpaBs/ieHHble HAa YBe/IMYeHUe ee Npouns-
BOAUTENbHOCTU. MeTofbl HacTpoliku BC, paccmaTpuBaemble
34€eCb, MOXKHO NMPUMEHATb KaK 415 aBTOHOMHO paboTatoLein 3BM,
Tak 1 ans 9BM B cocTaBe BblUMCANTENBHON ceTn. B nepBom cny-
yae Heob6xoauma paspaboTka cneymnanbHbIX NporpaMmm, Gukcupy-
tOLLMX BPeMs BbINO/IHEHWS 3a4iaHniA, @ BO BTOPOM - HEO6XOANMble
N3MepeHNs BXOAAT B COCTaB CTATUCTUKN TpaH3akumuii, hukcupye-
MOW CETEBbIM MPOrpamMMHbIM 06eCneyeHneM.

BbinosiHaemMble 3af4aHns CO34al0T Pas/IuHY0 Harpysky Ans
oTAenbHbIX ycTpolicTe BC. C yBeiMyeHneM Yyncna 04HOBPEMEHHO
BbINONHAEMbIX 3afaHnii (T.e. KO3hPULUMeHTa MynbTUNPOrpaMMn-
poBaHua N) y Bcex ycTpoiicts 9BM 6yayT pacTu 3Ha4eHUs KO-
hmumneHToB ncnonb3oBaHmsa U(i). YcTpoiicTBo ¢ HOMepoMm d, KO-
TOpOe nepBbIM AOCTUTHET 3HayYeHus U(d), NpakTUYecKu paBHOro
1, cTaHeT co3faBaTbh OCHOBHbIE 3aflePXXKU 415 BbINONHAEMbIX 3a-
[aHWI; OHO Ha3blBAaeTCA HaCbIWEHHbLIM ycTpolicTBOM. N5 yBenu-
4yeHus NpounsBoauTeNbHOCTU BC MOXHO 3aMEHUTb HacbIlWeHHOe
YCTPOIACTBO Ha 60Mee ObICTPOAENCTBYIOLLEE MO0 CHU3UTL HAarpys-
Ky Ha Hero nyTem WM3MeHeHus CTpPYKTypbl B n mogudukayun
nporpaMm nosib3oBaTesnen.

[na XxapakTepuCTUKM HACbILLEHHOr0 YCTPOMCTBa BOCNO/b3Y-
emcs COOTHOLLEHMEM

U(i)/uQ) = (VOSHIAVG)SE)),
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KOTopoe credyeT U3 onpefeneHnss Koap@uumMeHTOB noceule-
Hua V(i).

Y HacblweHHoro yctpoiictea d U(d) = max{U(i)} u, cnegosa-
TeNbHO, ,

V(d)S(d) = max{V(i)S(i)}.

Mpwv BO3pacTaHMM KO3 pULMeHTa MyIbTUNPOrpaMMUPOBaHNS
N umeem U(d) — 1u nonyuaem X(d) = 1/S(d). Mockonbky V(0) =
1, cnpaBegnueo paBeHcTBO X(0)/X(d) = 1/V(d), u, cnegosaTenb-
HO, NHTEHCUBHOCTb BbIXOAHOMO MOTOKA 3afjaHWii He MOXeT npe-
BblLLATb BE/IMYUHBI

X '= Y(Vv(d)s(d)).

Puc. 5.5. 3aBUCUMOCTb MPOM3BOANTENLHOCTU BbIUNC/TUTESILHOM
CUCTEMBI OT KO3P(ULMEHTA MYIbTUNPOrpaMMupoBaHms N

Ecnu B BbIpaXXeHUKN AN CPeAHero BpeMeHN 0TBeTa Y4ecTb He-
paBeHcTBa S(i) <= R(i), TO nosiyyaeTcqd MMHMUMa/IbHOe CpeaHee
Bpemsa otBeta R " = V(i)S(i), xapakTepHoe A1a KO3 uLneHTa
MynbTUnporpammuposaHng N = 1

WHTEHCUBHOCTb BbIXOAHOr0 noToka 3agaHuin X(0) B 3aBUCK-
MOCTK OT N orpaHmyeHa acCMMnToTaMu, nokasaHHbIMM Ha puc. 5.5.

[ns yBenmyeHns MHTEHCUBHOCTM BbIXOLHOI0O NOTOKA 3aaHui
CYLLECTBYIOT CnefytoLme BO3MOXHOCTM HacTpolikn BC.

1 3aMeHNTb HacbllEHHOEe YCTPOMCTBO Ha 6onee BbicTpoael-
CTBYHOLLee. DTO NpmBeAeT K yMeHbLleHnto S(d) u pocTy X'
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2. 3aMeHUTb XpaHeHWe NPOM3BOLAHOM MH(OPMaLUN Ha ee [n-
HaMWYeCKOoe BblYMCIEHNEe NN, HA060POT, B 3aBUCUMOCTH OT TOTO,
Kakoe YCTPOMCTBO ABNSAETCA HACBILEHHbIM - MarHUTHbIA 4UCK UK
npoueccop. B atom cnyyae ymeHblumtcs V(d).

3. MoanpuumnposaTb NPUKNaLHYO Nporpammy, 4Tobbl COKpa-
TUTb YNCNO KOMAHJ, BblaBaeMbIX Ha HaCbILLEHHOe YCTPOMNCTBO.

4. ECN HaCbILWeHHbIM SIBNSIETCA BHeLLHee 3anoMunHaroLLee yc-
TPOICTBO, TO B Ka4ecTBe BPEMEHHOI Mepbl MOXHO OCYLLECTBUTH
peopraHusaunio hannoB Ha 3TOM YCTPOICTBE.

HacbIlWeHHbIM YCTPOMCTBOM Ha MpakTuKe 06bIYHO OKa3blBa-
eTCs LeHTpasibHbIA NPoLeccop nUau cuctema MarHUTHbIX LUCKOB.

OCHOBHOE COOTHOLUEHME, ONUCLIBAOLLEE BbIYNCIUTENbHYIO
ceTb Tuna B, nonyyaetcs Ha ocHoBe 3akoHa Jlnttna. CpegHee Bpe-
MA OHOr0 TepMUHA/IbHOIO B3aMMOAENCTBUA CKMajblBaeTca U3
CUCTEMHOrO BpeMeHu oTBeTa R 1 BpeMeHU Z 064yMblBaHUSA OTBe-
Ta nosnb3oBatenieM. Mo 3akoHy JInTtTna BbipaxeHue (R + Z)X(0O)
onpegenseT cpegHee YACN0 TEPMUHANIbHBIX B3aUMOAENCTBUIA, T.€.
4nCNo BKNKOYEHHbIX TepMuHanos M. OTcroga

R = (M/X(0)) - Z.

Korga umcno tepmumHanos M = 1, cpefiHee Bpemsa oTBeTa R =
R(0). C yBenuueHnem M BbIXOAHOW NOTOK 3agaHuii X(0) byget
BO3pacTaTb, HO He 6onee BennumHbl X(0) = I/V(d)S(d). Takum
obpasom,

R >= (MV(d)S(d)) - Z

Ons 6onbwinx M cpegHee Bpems oTtBeTa R (puc. 5.6 ) nmeet
acMMnNTOTY, onpegensemyto BblpaxxeHvem MV (d)S(d) - Z. OpueH-
TUPOBOYHO BENNYMHA

M(d) = (MV(d)S(d)) - Z

CUMTAETCA MAaKCUMa/IbHO JOMYCTUMbIM KOJIMYECTBOM TEPMUHA/OB.
Mpn M >= M(d) oTmeuaeTcs pe3Kuil pocT CpeHero BpeMeHu 0TBeTa.

C TeyeHveM BpemMeHu Bo3pacTaeT OnbIT No/b3oBatTenel, paboTa-
towmnx ¢ BC. C TOYKM 3peHUs Npon3BOAMNTEIbHOCTM CceTn Tuna B aTo
03HayaeT B NepByto o4Yepesb YMeHbLUEHVE BpeMEHN 064y MblBaHUSA Z
W yBe/nMyeHne cpeaHero spemMeHy oteeTa R. Ipu HeM3MEHHOM yucne
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M (d) M

Puc. 5.6. 3aBncMMOCTb CpegHero BpeMeHU 0TBeTa MHTEPAKTMBHOMN
BbIYMCNNTENBbHON CUCTEMbI OT YKUCNa TEPMUHAIOB M

TEPMUHANO0B BO3pacTaeT KoahmumneHT ncnonsb3oaHns U(d) Hacbl-
LWEHHOro YCTPOWCTBA, YTO NPUBAMKAET MOMEHT MPOBEAEHUS Ha-
cTpoiikn BC nnun gpyrux meponpmsatuii no moaepHusauum BC. Oa-
HUM M3 [ONYCTUMbIX PELLIEHNIA ABNSETCSA COKPALLEHME YNC/IA aKTUBHbIX
TEePMUHAN0B NyTEM Nepexoja K nepapXnMyeckoi CeTeBON apXUTEKTY-
pe, Korfa “n3obIToYHbIe” TepMUHAbI NONYYatoT LOCTYN K COBCTBEH-
HOMY cepBepy, COeJMHEHHOMY C OCHOBHbIM CEPBEPOM CETM.

BbI6Op TepMUHAN0B AN HKHUX YPOBHEN Mepapxun CeTu 13
yncnayxe LenCTBYHOLLMX TEPMUHAN0B NPOW3BOAUTCA MeTO4aMM K/ia-
CTEpHOro aHanm3a Ha OCHOBe M3MepeHust 61M30CTU MHPOPMALLMOH-
HbIX NOTPE6HOCTEN Y NONb30BaTENEN AEACTBYOLWNX TEPMUHAMOB.

BOMPOCHI N SAOAHNA

1. N306pasmTe ceTb MeTpu ANs1 cneayoWwmx maTpul, BXOAOB W
BbIXOf0B.

1100000 0011100
0110000 L 00000 10
00 10000 D‘0000001
0001100 0000O0-11

2. Mo pe3ynbTaTtam U3MepeHWUiA cpefHee BPeMsi BbIMOSHEHUS OLHOIO
3anpoca Ha ABM coctaBnseT 2 MUH. VIHTEHCMBHOCTb NMOTOKA 3arnpocoB -
20 3anpocoB B yac. Yemy paBeH KO3((UUNEHT UCNob3oBaHNS OBM?
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KopeHb fepeBa 159
KoppeKTrpoBKa

- 6uHapHoro fepesa 164
-maccuBa 151

- LernHoro kaTasiora 158
KopTtex 60

Maccus

- n3meHeHnin 153
-yNopsiAOYEHHbIR 143
MeTanHpopmaums 27
Mogenb faHHbIX 59

- - nepapxmyeckaa 117
- - pensaumoHHas 60

- cereBas 107
Mogenb 3HaHuii 197

- NpoAyKuuoHHas .193
- CeMaHTMYecKmx ceTeid 205
- hpeiimosas 201

Mopgenb cemaHTUYecKas
--ceTeBas 192

- - CyLlHOCTei-cBsA3eit 189
MynbTucnncok 175

HacblweHHoe ycTpolicTeo 231
HaTypanbHoe coefuHeHune 67
Hopmanusauus
- OTHOLUEHWIA 75
- COCTaBHbIX eAMHNL,

NHopmaumm 41
HopwmanbHas gopma oTHOLWeHUSA 75
- BTOpasa 85
- nepsas 76
- TpeTba 87

O6paboTKa faHHbIX
--Ananorosas 18

- NakeTHaa 17

O6pas 70

O6beanHeHve 66

OO6bekT 24

OmoHummnsa 210

OpraHu3aums 3Ha4eHWn JaHHbIX
--—-- ApeBoBUAHasA 159

--—-- UHAeKcHasa 179

--——- rocnegosaresibHas 142
————— npsvas 181

————— uenHasa 153

OcHoBaHMe rnokasaTens 43
OTHOCUTENbHOCTL cucTemsl 10
OtHowweHme 60

- BeepHoe 107

- 3aBucumoe 107

-KopHeBoe 118

-0CHOBHOe 107

MepenmeHoBaHmwe 37

MepekogupoBaHue 37

MNepeceyeHue 66

MopcucTema 217

Mouck 144

- OGWHapHbIli 149

- N0 afipecHo hyHKUmMN 171

-no gepesy 163

- 10 VHBEPTUPOBaHHOMY
maccusy 129
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- 1Mo coBnageHuo 146
-nocnefoBaTeNbHbIA 147
-CTyneHyYaTblin 147
Moka3atenb 43
Monb3oBaTesib cucTeMbl 29
Mopsagok gepesa 159
MpeameTHasa obnacTb 24
Mpu3Hak

- KnoyeBoii 143

- nokasarens 43
Mpoekunsa oTHoWweHNs 62
Mpouecc 218

PaHr fepesa 159
PenaumoHHas anrebpa 62
PenaumoHHoe ncumncneHmne
OTHOLUEHWI 72

Ponesble 3aBucumocty 101

CsepTKa 42

CBOICTBO

- B3auMmogeiicTeuns 25

- MgeHTUMUMpYtoLLee 26

- 06bekTa 25

Cetb lMeTpu 233

- BbIMOJIHEHUE 224

- - LOCTMXUMOCTb 224

- nepexoa223

- - nosuumsa 223
CuHoHoMmus 210

Cuctema 9

- BX04 9

- BbIxog 9

- 3aKOH noBsegeHus 10
-orpaHuueHus 10

- uenb 10

- - 3KOHOMUYeckas 11
Cuctema 06paboTkM gaHHbIX 15
CucTema ynpasneHus 6a3oi
[aHHbIX 23
CroBapb-CnpaBOYHUK JaHHbIX 214
Cnot 202

CobpaHue 39

CoefivHeHMe OTHOLLEHNIA 67
CoobuieHme 20

Cnncok 156, 165
-ABYHanpasneHHbI 156

- KonbleBoli 156
CTtpykrtypa 9

- eAuHMLBI H(opMaLumn 22
- noHaTus 194

-cobbITna 195

Tesaypyc 207
Tepm 72

YKasarenb

- cBobogHoN namsTn 157
- cnucka 154
YnopsaaoyeHHOCTb

- 6uHapHoro gepesa 161
-maccusa 143

YpoBeHb

-aepesa 159

- MepapxXnyeckoin 6asbl faHHbIX 119
- ornucaHus cucTemsl 29
- BHELUHWIA 29

- BHYTpeHHui1 30

- KOHUeNnTyanbHbIi 30

daiin 177

®peitm 201

DYHKLUMOHaNbHAs 3aBUCUMOCTb 76
- - HenonHas 85

- TMOKpbITHe 84

- Teopembl 82

LlenoctHocTb cuctemsl 11

Ak3emnnsap 24

JKOHOMMYECKAA VH(OPMALMOHHAA
cucrema 11

--—- NIOKaNbHasA 18

----- MognmKauus 51

-———- MNPOeKTMpoBaHue 51

----- pacnpefeneHHas 18

————— aKcnnyartauus 51

A3bIK MPOrpamMMM1pPOBaHUs
- 6asoBblin 114
- BKMovarowwii 114
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N3paTtenbcTBO
"ONHAHCbBbI 1 CTATUCTUKA"

npegnaraeTt yuyebHUK

A.B. AHgpeiunkoB, O.H. AHapeiiunkosa

AHanns, cnHTEe3, NaaHNpoBaHME peLueHnin
B 3KOHOMUKe. — 366 C

Mpeanaraemblii y4eGHUK HanucaH Ha

BbICOKOM MaTemMaTu4yeckoMm ypoBHe. OH

oTpaxaeT WWPOKOE MPOHUKHOBEHUE

9KOHOMUKO-MaTeMaTU4ecKnx MeTof0B BO

AHANN3 BCe cpepbl NPUHATUA peLleHuit, npuyem

3 He TOJIbKO 3KOHOMMWYECKOW OpueHTauuu.

Wnpok oxBaT npo6nemaTuku, rge

»MNTAHUPOBAHNE ymnTaTtenb MOXEeT HalTu NoyYTu Bce, YTO B

PELLEHU HacTosilee BPeMsi OTHOCHAT K cdepe

MOAeNNpoBaHNs yrnpaBfeHYecknx pelle-

HWii. B HEM paccMOTpeHbl COBPEMEHHbIe

MaTeMaTMyeckue U 3IBpPUCTUYECKUEe

MeToAbl W KOMMbIOTEPHbIE CUCTEMBbI,

npuMeHsieMble AN aHanusa, NaaHu-

poBaHUS W CUHTEe3a 3IKOHOMUYECKUX

peleHunii BycnoBusiX HeonpeaesieHHOCTH.

PaccMoOTpeHbl METOA,0MOMMYECKME NOAXOAbI

MCNOMb30BaHUsi 3TUX METOAOB M CUCTEM AJ1A

peLleHuss LWMPOKOro CnekTpa NpuKNagHbIX
coLManbHO-3KOHOMUYECKUX 3a4ad.

CUHTE3
3

Ana cTyneHToB BY30B, O6yLIa}OLLI,VIXCFI no cneynanbHoOCTM
«|/|H(*)0pMaLI,I/IOHHbIe CUCTEMblI B 3KOHOMWKE» N CMEXHbIM
cneynasibHOCTAM, a TaKXxe a4 aCnnpaHToB U rlpeno,anaTenel‘/’l.

KHUTY MOXHO Npro6pecTu B KMOCKE U3AaTenbLCTBa
1Ny 3akasaTb Mo noyTe

Appec: 101000, MockBa, yn. NMokpoBka, 7
(meTpo “Kutaii-ropops”, Bbixog Ha yn. Mapoceiika)
Ten.: (095) 925-35-02, 923-18-68
®akc (095) 925-09-57
E-mail: mail@finstat.ru
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B.lN.BbopoBukoB. I./1./IBUeHKO
MPOIMrHO3NPOBAHVE B CUCTEME

STATISTICA B CPEAE WINDOWS:
OCHOBbI Teopun N MHTEHCMBHaA NMpakTnka
Ha KOMNbKOTEPE: YuebHoe nocobue.

Mocobre copepXvT onvcaHue MeTOAOB MPOrHO3MPOBaHNA B CUCTEME
STATISTICA B cpefe Windows BMeCTe C U3/1I0XKEHWEM HEOBXOANMbIX
CTaTUCTMYECKMX OCHOB. B mnepBoli 4acTy onmMcaHo MNPOrHO3MpPOBaHYe,
npu3HaHHOe BO BceM Mupe, B cucteme STATISTICA (dmpma-npovssBoauTesb
StatSoft Inc. USA). Bo BTOpOi 4acTU B CXaTOM BUAE WU3/I0KEHbI OCHOBbI
CTaTUCTUYECKOrO MPOrHO3MPOBaHUSA AaHHbIX. 3Ta 4YacTb SABASETCA HeobXo-
OMMOW ons yriy6/1eHHOro NOHUMAaHUS NepBO NpakTU4Yeckoi yactn. B ocHose
nocobmss NeXuT Kypc eKumid, MpoYMTaHHbIX B MOCKOBCKOM WHCTUTYTE
3NEKTPOHVKN 1 MaTEMATUKN.

[nsa cTygeHTOB, npenogasaTteneil, WHXeHepOB-aHaNUTUKOB, Hay4HbIX
paboTHMKOB,  MCMOMb3YIOLWMX  MeToAbl  MPOTHO3MPOBaHWS B CBOEN
noBCceAHEBHO AeATeNIbHOCTY.

KHury Bbl moxeTe npuobpecTtn B usgaresibCcTee
NN 3aKa3aTb MO noyTte no agpecy:

101000, MockBa, yn. lNokpoBka, 7
(meTpo "Kutaint-ropoa”, BbIxoq, Ha y/1. Mapoceiika)
Ten.. (095) 925-35-02, 923-18-68, 923-80-42

dakc (095) 925-09-57 —



