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INPEAUCIIOBHUE

3a nocjieAHWE TOAbI B HaLLIeH CTpaHe MPOX30IIUIN 3HAUK -
TeJIbHBIE TIepeMEeHBI, KOTOphle He MOTJIA He 3aTPOHYTH 00-
JTacTi WHQOPMATUKM W BBIYUCIUTEIBHON TexHWKU. Bcero
KaKNX-HUOYIb JeCATH JIET Ha3aa pabora ¢ 6a3aMy JaHHBIX 1
BJICKTPOHHBIMU TAOJIMIIaMU OblJIa yIEJIOM HpodecCuoHaIb-
HBIX TIPOTPAaMMUCTOB.

Cucrembl ynpasneHus 6azamu gaHHbIX (CYDB/I) He Obu1n
MpeJHa3HauYeHbl JJIS1 IIUPOKOTO TOJb30BaTeIsl.

MX 0CHOBHBIM MTOTpeOUTEIEM OBIIT BOGHHO-TIPOMBIIIIIEH-
HBII KOMILJIEKC.

C mosBiieHMEM OIPOMHOIO 4ucjiaa 0aHKOB, aKIIMOHEp-
HBIX OOIIIECTB M YaCTHBIX KOMIIAHWI CUTYAIMST pe3KO M3Me-
HUJIACh.

B Hacrosiiee BpeMst 06padboTka M XpaHeHnue nHpopMa-
LMY SIBJISIIOTCS] BaXKHEUIITMMHM 3aTadyaMMy.

IMoTtepst nHdoOpMaLIUKM UM €€ HECBOEBPEMEHHOE TOy-
YeHNe MOTYT OOEepHYThCSI TIoTepeil meHer. UMeHHO sThuMu
00CTOSATETECTBAMU MOXKHO OOBSICHUTD CTOJTb OBICTPBIIN POCT
KOMITBIOTEPHOI TEXHUKU M CTPEMUTEIIBHOE Pa3BUTHE JICK-
TPOHHBIX TAOJUII M CUCTEM yIIpaBIcHUS 0a3aMu JaHHEBIX B
Hallleil cTpaHe U 3a PyOeskoM.

[ns onepaTUBHOTO, TMOKOTO 1 3(p(PeKTUBHOTO yrpaBJe-
HUST TIPSANPUATASIMUI, GUPMaMU ¥ OPTaHN3AINSIMU Pa3JId-
HBIX GOpM COOCTBEHHOCTH, TEIEKOMMYHUKALIMOHHBIMHA CpPE/I-
CTBaMHM TPaXkTaHCKOTO W BOCHHOTO Ha3HaueHUs, WH(opMa-
LIMOHHO-BBIYUCITATETFHBIMU, 3KOJIOTUIECKUMMU, PAINOIOKA-
LIMOHHBIMA Y paglOHABUTAIIMOHHBIMU CHUCTEMaMU IIIMPOKO
BHEIIPSTIOTCSI CHCTEMBI aBTOMATU3WPOBAHHOTO YITpaBICHUS,
SIIPOM KOTOPBIX sIBNsIOTCSL 6a3bl maHHbIX (B/I). TIpu Gosb-
IoM 00beMe MHMOPMALIMKN M CIIOXKHOCTH TTPOM3BOINMEBIX C
Hel onepaiuii mpoodieMa 3(PPEeKTUBHOCTU CPEICTB OPraHU-
3aIIMM XpaHEeHUs, TOCTyIa U 00pabOTKM JaHHBIX TTpHUoOOpe-
TaeT ocoboe 3HaYeHHUE.

BaxkxHocTb 1 3HAUMMOCTb 0a3 TaHHBIX B COBPEMEHHOM XKU3-
HU OTIPENIEISTIOT Cephe3HbIe TPeOOBaHMS, TIPEAbIBISIEMbIC K



KBaTMDUKAIINY CIICIIAATNCTOB, CO3IAOIINX IMPUJIOKEHHS Ha
WX OCHOBE.

B npennaraeMoMm yueOGHOM IocoOuM, MpeaHa3HAYeHHOM
JJI CTyA€HTOB, 00yJaloluxcs 1o HampaiieHUuto «MHpop-
MaTWKa W BBIYUCIUTEIbHAS TeXHWKa», pacCMaTpWBAIOTCS
6a30BBIe BOIIPOCHI TEOPUHU MTPOCKTUPOBAHMS 0a3 JaHHEBIX 1
0COOEHHOCTH pa3pabOTKM MOJIb30BaTEIbCKNX ITPUITOKCHUIA
Ha ocHoBe CYBJI Microsoft Access.



I'TABA 1

OCHOBBI TEOPUM IMPOEKTUPOBAHUSA BA3
TAHHBIX

1.1. Onpenenenne U Ha3HaYeHHe 0a3 JTAHHBIX.
Cucrembl ynpasjenus 0a3aMu JaHHBIX

C camoro Havajia pa3BUTUSI BBIYMCIUTEILHON TEXHUKM 0Opa3oBa-
JINCh IBa OCHOBHBIX HAIpaBJICHMS €€ MCIOJIb30BaHUSI.

IlepBoe HampaBieHUe — MPUMEHEHUE BBIUMCIUTEIbHONW TEXHUKU
IIJIS1 BBITTIOJTHEHUSI YUCJIEHHBIX PACU€TOB, KOTOPHIE CIMIIIKOM JTOJITO WU
BOOOIIIE HEBO3MOXHO MPOM3BOAUTH BPYUYHYIO.

Bropoe HampaBieHre — MCIOJIb30BaHNUE CPEACTB BEIUMCIUTEIBHOMN
TeXHUKH B aBTOMaTUUYECKUX WJIM aBTOMaTU3UPOBAHHLIX MH(poOpMaIr-
OHHBIX crcTeMax. B caMoM 1IMpOKOM cMbIcie MH(pOpMaLIMOHHAS CHC-
Tema TIpeJCTaBIsieT COOO MPOrpaMMHBIM KOMILIEKC, (DYHKIIUU KOTO-
pPOTo COCTOST B MOAACPKKE HAIEXKHOTO XpaHeHUST MHGOPMALIMKY B Ta-
MSITU KOMIIbIOTEpA, BHITIOJHEHUN ClielUu(pUUIECKUX ISl JAHHOIO MpU-
JIOXXEHMST TIpeoOpa3oBaHUil MHGOPMALMU W/WIM BBIYMCICHUN, TIpe-
JIOCTaBJIEHUU TI0JIb30BaTENISIM YAOOHOIO M JIETKO OCBaMBaeMOIo WH-
Tepdeiica. OOBIUHO 00BbEMBI UH(MOPMALIUHU, C KOTOPBIMU MPUXOIUTCS
WMETh JIeJIO TAKUM CUCTeMaM, JOCTaTOYHO BeJIMKU, a cama uHpopma-
LIUST UMEET TOBOJIBHO CIIOXKHYIO CTPYKTYpy. Kiaccuueckumu rpumepa-
MU MH(OPMALIMOHHBIX CUCTEM SIBJISIIOTCSI 0AHKOBCKUE CUCTEMBI, CUC-
TeMbl PE3EPBUPOBAHUS aBUALIMOHHBIX WJIM XKEJIE3HOMOPOXHBIX Ouiie-
TOB, MECT B TOCTUHUIIAX U T. .

Bropoe HampaBieHHe BO3HUKIIO HECKOJBKO IMO3Xe MEepBOro. DTO
CBSI3aHO C TE€M, YTO Ha 3ape BbIYMCIUTEIbHON TEXHUKU KOMITbIOTEPHI
o0yiaganu orpaHMYEHHBIMM BO3MOXKXHOCTSIMU. HamexxHoe u goaroBpe-
MEHHO€ XpaHeHue MHOOPMaALIMK BO3MOXHO TOJILKO MPU HAJIMYUU 3a-
IMIOMUHAIOIIUX YCTPOMCTB, COXPAHSIONINX MH(MOPMALIMIO TTOCTE BBIK-
JIFDYEHMST DJIEKTpUUECcKOoro nutaHus. OnepaTuBHasi MaMsITh 3TUM CBOM-
CTBOM OOBIYHO He o6jamaeT. Mcnonb3yeMble B paHHuX OBM nBa Buga
YCTPONCTB BHEIIIHEW MaMsITU — MarHuTHbIE JIEHTbl U OapabaHbl —
ObUIM HECOBEPIIEHHBIMU. MarHuTHbIE JIEHThl 00Jlagaid JOCTaTOYHO
OOJIbIION €MKOCTbIO, HO MO CBOEW (pU3MYECKON MpUpoae odecreuu-
BaJIM JIMIIb MOCJIEeA0BaTEIbHBINM TOCTYN K JaHHBIM. MarHuTHbIe Oapa-
OaHbI, oOecrneurBasi BO3MOXHOCTb IMTPOU3BOJIbHOTO AOCTYIIA K TaHHBIM,
UMeJIM OoTpaHUYeHHBIM pa3mep. IlogBiieHHe HOBBIX HOCUTENCH daH-
HBIX — B IEPBYIO OuYepeib, XXeCTKUX AUCKOB — JIaJl0 TOJIYOK K pabo-
TaM T10 CO3AaHUI0 MH(GOPMALIMOHHBIX KOMITBIOTEPHBIX CUCTEM.



OcHoOBY 1100011 MTH(GOPMALIMOHHONM CUCTEMBI COCTABIIsIeT 0a3a JTaH-
HBIX, T.€. HA0Op JAaHHBIX, OPTAHM30BAHHBIX CITeLIMAIbHBIM 00Pa3oM.

B neiicTByronieM B Hactosiee Bpems 3akoHe P® «O npaBoBoii 0x-
paHe mporpamMmM AJisi 3JIeKTPOHHBIX BEIUMCIUTENbHbBIX MaILIMH 1 0a3 AaH-
HbIX» oT 23.09.92 No 3523-1 maercsa cienyiolee omnpeneyeHue: «basa
JaHHBIX — 3TO OOBEKTUBHAsSI (hopMa MPEACTABIECHUS] U OpraHU3aluun
COBOKYITHOCTM NAaHHBIX (HampuMmep, cTaTeil, pacuyeToB), CHCTeMaTH-
3UPOBAHHBIX TAKMM 00pa3oM, YTOObI 3TU JTaHHbIE MOTJIM OBbITh Haliae-
HBI 1 00paboTaHbl C TTOMOIIbLI0O DBM».

@Daiin — 310 MecTO (PaKTUIECKOTo XpaHeHHsT nH(popMauun. B daii-
JIe pa3InyaloT CTPYKTYpy M COOCTBeHHO daHHbIe. CTpykTypa (aiina
ocTaeTcsl HeM3MEeHHOM, a MH(opMalvs (JaHHbIE) MOXET U3MEHSIThCS
MpU OIlepalusaX oOpalleHusI K HEMY.

B xauecTBe OCHOBHOI CTPYKTYpOOOpa3ylolleil eTMHULIBI XPaHUMbBIX
B (hailyie JaHHBIX TIPUHUMACTCS XpaHumas 3anucy. XpaHUMBbIE 3allUCU
COCTOSIT U3 (PUKCHUPOBAHHON COBOKYITHOCTHU Ho/Aell, CIyXalluX IJIs
MpeACTaBICHUS 3HAYSHUI KaKOTro-1100 ThMa (Yrce, JUTEPHBIX CTPOK,
JatT, OyJeBCKUX 3HAUCHUM, NTEHEXXHBIX €IUHUIL U T.[.), U MOTYT UMETh
¢dopmat GpUKCUPOBAHHOU WX IepeMeHHOU IauHbI. IToisaM, Kak mpa-
BUJIO, IPUCBAMBAIOTCsl YHUKaJIbHbIE B JaHHOI 0a3e MMeHa, acCOLUU-
pyeMble ¢ mpeaMeTHOM 00J1acThio. Eciu B KauecTBe mpruMepa 0a3bl J1aH-
HBIX PaCCMOTPETh KapTOTEKY COTPYAHUKOB HEKOTOPOIO aOCTPaKTHOTO
MPEaTNpUsITHSI, TO eAUHULICH XpaHUMBIX JAHHBIX MOXET OBITH 3aIMCh
MepPCOHAIbLHON MH(MOPMALIMHY TT0 KaXXIOMY COTPYIHUKY C TOJSIMU: Ta-
OeNbHBIA HOMep (opMaT mojsd — ILEeJIoe YMCIO); haMuausi, UM,
oT4ecTBO ((popMar MoJisi — JUTEepHasi CTpOKa ONpeleIeHHON IJUHBI);
JaTta poxnaeHus (dopMaT mojs — jgaTa); 3apaboTHas miata (¢dpopmar
noysi — JAeHCTBUTEIbHOE YMCIIO) U T. .

MudopMallMOHHBIE CUCTEMbI OPUEHTUPOBAHBI IJIaBHBIM 00OpazoM
Ha XpaHeHMe, BBIOOp M MOAMG(DUKALMIO TOCTOSIHHO CYILIECTBYIOLLEH
UHpOpMaLIUH.

CrpykTypa MH(pOpMaLMU 3a4acTyl0 OYeHb CJIOXKHA, U XOTs CTPYK-
TYPBI JaHHBIX Pa3IMIHbI B pa3HBIX MTH)OPMALMOHHBIX CUCTEMAX, MEXITY
HUMU YacTo ObIBaeT MHOro obuiero. Ha HayaiabHOM 3Tare MCIOJIb30-
BaHMUs BBIUMCIUTENBHOW TEXHUKHW IJisg yIpaBleHUs WHGopMalueit
npo0eMbl CTPYKTYPHU3ALUU TaHHBIX pellaJich MHAUBUAYAIbHO B KaX-
ol “TH(OPMALIMOHHON cucTeMe.

ITockonbKy MHGOPMALIMOHHBIE CUCTEMbI COACPKAT CIOXHbBIE CTPYK-
TYpbl IaHHBIX, MOIMOJHUTEJbHbIC WHAWBUAYAJIbHBIE CPEACTBA YIIPaB-
JICHUSI 3TUMU JAHHBIMU, SIBJISISICH CYIIECTBEHHOI 4acTbio MHMOpMa-
LIMOHHBIX CUCTEM, MPAKTUYECKH MOBTOPSUIMCH OT OXHOM CHUCTEMBI K
apyroit. CTpeMJieHre BbIICIUTh OOLIYIO YaCcTh MH(MOPMAIIMOHHBIX CHUC-
Te€M, OTBETCTBEHHYIO 3a YIIpaBJIEHME CJIOXHO CTPYKTypUPOBAHHBIMU
JaHHBIMU, SIBUJIOCH TIEPBOI MOOYANUTEIbHON MPUYMHON CO3JaHUS CU-
CTeM YIIpaBjieHUs] 0a3aMM JaHHBIX.

KomnonenTsr Hanbosiee mosHoro Bapuanta CYB/I caenyroime:



e Cpela ToJIb30BaTelis, Jalolas BO3MOXHOCTh HEIIOCPEICTBEHHOTO
yIIpaBJIeHUs] TaHHBIMU C KJIaBUATYPbl;

e AJITOPUTMMYECKUI SI3BIK IJI MPOrPaMMHUPOBAHUS TMPUKIATHBIX
cucteM 00pabOTKU JaHHBIX, PeaIM30BaHHBIN Kak MHTeprpeTaTrop (Imoc-
JIETHUI TTO3BOJIIET OBICTPO CO3IaBaTh U OTJIAXMBATh IMPOTPAMMBI);

o KOMIOWJIATOP JJIs1 TIpUAAHUS 3aBEpLISHHOI TTporpaMme BUia roTo-
BOT'O0 KOMMepYecKoro npoaykra B popme HezaBucumoro EXE-daiina;

e TIPOTPAMMBI-YTWJINTBI IJII OBICTPOTO TTPOTpaMMUPOBAHUS PYTUH-
HBIX oIlepaluii (reHepaTophl OTYETOB, (POPM, TaOJIMLI, SKPAaHOB, MEHIO
U JPYTUX MPUTOXKEHUIA).

Co6ctBeHHo CYBJl — 3T0 MHCTpyMeHTaabHast 000JI0YKa IOJIb30-
BaTesl, a BBUAY TOTrO, UTO Takasl cpeJla OpUeHTUPOBaHA HA HEMeIJIeH-
HO€ yIOBJIETBOPEHUE 3aIllpOCOB ITOJIb30BaTeNsI, — 3TO BCErma CHUCTe-
ma-uHTepnperaTop. Hannune B CYB/I s13bIKa mporpaMMUpOBaHUsI T10-
3BOJISIET CO37aBaTh CJIOXHBIE CUCTEMbI 0OpaOOTKU JaHHBIX, OPUEHTU-
pOBaHHbIE Ha KOHKPETHbBIE 3aJjayd U KOHKPETHOTO TMOJIb30BaTENsl.

1.2. Ob6aacTu npuMeHeHus 0a3 JAHHBIX

ABToMatu3upoBaHHbIe HH(GOpMaLMoHHBIe cucTeMbl (AW C), ocHOBY
KOTOPBIX COCTABJIAIOT 0a3bl JaHHBIX, TTOSIBUINCH B 60-X romax XX Beka
B BOGHHOI MPOMBIIIJIEHHOCTH M OU3Hece — TaM, Tje ObLIM HaKOILIe-
HbI 3HAUUTEIbHBIE 00bEMBI TTOJIE3HBIX NJaHHBIX. [TepBoHayansHO ANC
ObLIM OpPHUEHTUPOBAHEI JIMIIbL Ha padoTy ¢ MHGpopMaluein akTude-
CKOro xapakTepa — YMCIOBbIMU WU TEKCTOBBIMU XapaKTepUCTUKAMU
00BEeKTOB. 3aTeM 110 Mepe Pa3BUTHS TEXHUKU IMOSIBUJIACH BO3MOXHOCTh
00pabOTKM TEKCTOBOI MH(pOpPMAIIMM Ha €CTECTBEHHOM SI3bIKE.

IMpuHLMIIBI XpaHeHUs pa3HbIX BUA0B nHpopMmaunu B AMC anano-
TUYHBI, HO aJITOPUTMBI €€ 00pabOTKU OIpPEAEISIOTCS XapaKTepoOM WH-
dopmaMoHHBIX pecypcoB. COOTBETCTBEHHO pa3MyaloT IBa Kjacca
AWC: nokymeHTallbHble U (haKTorpaduueckue.

Joxymenmanvuvie AUC cityxaT ojisi pabOThl ¢ JOKYMEHTaMU Ha ec-
TeCTBEHHOM s13bike. HanboJuiee pacripocTpaHEHHBIM TUIT JOKYMEHTab-
HeIX AUC — mHGOPMaLIMOHHO-TTIOMCKOBBIE CUCTEMBbI, TIpeaHa3HAYEH-
Hble JJIS HaKOIUJIEHUSI U Moadopa JOKYMEHTOB, YIOBJIETBOPSIIOLINX
3alaHHBIM KPUTEPUSIM. DTU CUCTEMBI MOTYT BBIIIOJHATH IIPOCMOTP U
Moa00pPKY MOHOrpaduit, myoIMKaluil B IEPUOAUKE, COOOILIEHUI TTpece-
areHTCTB, TEKCTOB 3aKOHOMATEIbHBIX aKTOB U T.I.

Darxmoepaguueckue AVIC onreprpyroT (paKTHIeCKIMMHU CBEICHUSIMU,
MpeACTaBICHHBIMU B (hOPMATM30BAaHHOM BUJE, U UCIIOJIb3YIOTCS IS
pelleHus 3a1a4 00pabOTKU TaHHBIX.

Obpabomka OanHbiX — CIIELIMANIBHBIA KJIacc pelraeMblx Ha DBM
3a7a4, CBSI3aHHBIX C BBOJOM, XpaHEHUEM, COPTUPOBKOI, OTOOPOM M
TPYHIIMPOBKOM 3aIuceil JaHHBIX OJHOPOAHOU cTpyKTyphl. K 3amayam
9TOro Kjacca OTHOCSTCS: YYeT TOBapOB B Mara3uHax M Ha CKJIajax;
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HayucJIeHWe 3apIliaThl; yIpaBieHUEe IPOM3BOACTBOM, (PMHAHCAMU,
TeJIEKOMMYHUKALIUSIMA U T.TI.

Paznuuator pakTorpadmueckue AVC orepatuBHOM 00pabOTKY JaH-
HBIX, MOJIpa3yMeBalollne ObICTpOe 0OCIYyKMBAaHUE OTHOCUTEBHO ITPO-
CTBIX 3alpOCOB OT OOJIBIIOIO YKCJa II0Jib30BarTeneid, u dakrorpadpu-
yeckue AUC aHanuTuyeckoit oO6pabOTKU, OPUEHTUPOBAHHBIE HA Bbl-
MOJIHEHUE CJIOXHBIX 3aIIPOCOB, TPEOYIOLINX MPOBEACHUS CTATUCTUYE-
CKOI1 00pabOTKM UCTOPUUECKUX (HAKOIUIEHHBIX 32 HEKOTOPHII MpoMe-
KYTOK BPEMEHM) JAAHHBIX, MOIEIMPOBAHUS IPOLECCOB IPEAMETHOM
00J1aCTH U MPOTHO3UPOBAHUSI PA3BUTUSI STUX MPOLIECCOB.

Takum oopazoM, AVUC npuMeHSIOTCS B CIAEAYIOLINX 00J1aCTsIX:

o OpraHu3als XpaHUJIUI JaHHBIX;

e CCTEMBI aHaJIM3a TaHHBIX;

e CUCTEMBbI NIPUHSTUS PELLICHUI;

e MOOWJIBHBIE 1 MEPCOHAIbHBIE 0a3bl JaHHBIX;

« Teorpauueckue 0a3bl JaHHBIX;

o MyJIbTUMeIVA 0a3bl JAHHBIX;

« pacrpeeseHHble UHQOPMALIMOHHbIE CUCTEMBI;

« 0a3bl naHHBIX 1J1s1 BceMupHoi cetd World Wide Web.

1.3. UudopmanmonHasi Mojiejib IaHHBIX H €€ COCTaB

Kaxnass nndopmaiimoHHas cucremMa B 3aBUCHUMOCTUA OT Ha3Haye-
HUS MMEeT JeJ0 C TOM MM MHOW YacTbhl0 KOHKPETHOrO MHpa, KOTO-
pPYIO MPUHSTO HA3bIBaTh €€ npedmemHuol obaacmulo. AHaINU3 TIPEAMET-
HOM 00JIaCTH SIBJISIETCS HEOOXOAMMBIM HadyajbHBIM 3TAIlloM pa3padoT-
KM J1I0001# nH(pOopMallMOHHON cucteMbl. UME@HHO Ha 3TOM 3Tare ornpe-
IensoTcd MHPOpMallMOHHbIE TOTPEOHOCTU BCEW COBOKYITHOCTH
noJjib3oBaTeneil Oyaylell CUCTeMbl, KOTOPbIe, B CBOIO OYepellb, Mpe-
JIOIpenelIsiloT coaepkaHue ee 0a3bl JaHHBIX. [IpeaMeTHast 001aCTh KOH-
KpeTHOI MH(OPMALIMOHHON CUCTEMBbl paccMaTpUBaeTCsl, TIPexXIe Bce-
ro, KaK HEKOTOpasi COBOKYITHOCTh PeaJIbHBIX 008eKmo6, KOTOphIe TIPei-
CTaBJISIIOT MHTEPEC IS ee Tonb3oBatesneid. [Ipumepamu 00bEKTOB Mpe-
METHOI 00JIaCT! MOTYT CIIY>KUTh IepcoHalibHble DBM, mporpamMMHbIe
MPOOYKThl U MX Moyb3oBaTean. Kaxabiit U3 3TuX 00bEKTOB OOJagaeT
oIpeaeaeHHLIM HabopoM ceoticme (aTpudyToB). Tak, Hampumep, KOM-
MBIOTEP XapaKTepU3yeTcsl Ha3BaHUEM (DUPMbI-IIPOU3BOAUTENS, UICH-
TU(PUKATOPOM MOAEIM, TUIIOM MHUKpPOIIpolieccopa, oObeMOM omepa-
TUBHOM M BHEIIHEN MaMsITU, TUMIOM rpaduueckoil KapThl U T. ..

HUnpopmayuonusiii 0bsekm — 3mo ONUCAHUE HEKOMOPOI CYUWHOCMU
npeomemHuol obaacmu, T.€. pearbHoeo 00sekma, npouecca, A6AeHuUs Uau
cobvimus. VIHGOpMaIIMOHHBII 00BEKT (CYLIHOCTH) 00pa3yeTcsl COBO-
KYITHOCTbBIO JIOTUUYECKHU B3aUMOCBSI3aHHBIX aTpUOyTOB (CBOWCTB), Mpe/l-
CTaBJISIIONIMX COOOM KaueCTBEHHbIE M KOJMYECTBEHHBIE XapaKTepu-
CTUKU 00BbeKTa (CYILIHOCTH).
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Mexny o0beKTaMu IIpeIMETHOM 00J1aCTU MOTYT CYILeCTBOBATh CBSI-
31, UMEIOIINE Pa3IMYHbIN COAepXKATENbHBINA CMBICI. DTU CBSI3U MOTYT
ObITh 00sI3aTeNbHBIMU WIKM PaKyJIbTaTUBHBIMU (HeoOsI3a-
TEJILHBIMU).

Ecnu BHOBb MOPOKASHHBINA 00BEKT OKa3bIBaeTCs 110 HEOOXOAUMO-
CTU CBSI3aHHBIM C KaKHUM-JIMOO OOBEKTOM IpPEIMETHOM 00JacTv, TO
MEXIYy 3TUMU IByMsI 00bEKTaMU CYLLIECTBYeT 00si3aTesibHas CBsi3b. B mpo-
TUBHOM CJIy4yae CBSI3b SIBJISIETCSl (DaKyIbTaTUBHOIA.

Hanpumep, obGsizaTenbHast CBSA3b 3ameujaem CYIIECTBYET MEXIY
nBymsi oobektamu COTPYIHUK u JOJIZKHOCTD B npeaMetrHoi
00J1acT! KaapoBoil ”HMOPMALIMOHHOM CUCTEMBI, T.€. KaXKIbIiA IPUHU-
MaeMblii B OpTaHU3aLUIO COTPYAHUK 3aUMCIISIETCS Ha KaKyl0-1100 10J1-
>KHOCTh M HE MOXET ObITh COTPYIHMKA, HE 3aMEILaloIIero Kakoi-11mdo
IOJKHOCTHU. B TO e BpeMst CBSI3b 3ameujaem MexXay TUITAaMU OOBEKTOB
COTPYAHUK u JOJIKHOCTD saBnsiercsa ¢pakyIbTaTUBHOM, TOCKOJIb-
Ky MOTYT CYLLIeCTBOBAaTh BAaKaHTHBIC TOJKHOCTH.

COBOKYITHOCTh OOBEKTOB IMPEIMETHON OOJACTH M CBSA3E MeEXIy
HUMU XapakKTepusyeT cmpyKkmypy NpeaMeTHON 00JacTu.

MHoXecTBO 00BbEKTOB IMMPEeAMETHOI 00JaCcTH, 3HAYEHUsI aTpHUOYyTOB
00BEKTOB U CBSI3W MEXIYy HUMU MOTYT U3MEHSIThCSI BO BpeMeHUu. M3me-
HEHMST MOTYT CBOAMUTHLCS K MOSIBJIEHUIO HOBBIX WU WCKIIOUEHUIO U3
PacCMOTPEHUSI HEKOTOPBIX CYILIECTBYIOIIUX OOBEKTOB B MPEIMETHOM
00JIaCTH, YCTaHOBJEHUIO HOBBIX WM PAa3pYyLIEHUIO CYIIECTBYIOIIMX
cBs3eit Mexay HUMU. CleaoBaTe/ibHO, C KaXIbIM MOMEHTOM BPEMEHU
MOKHO COITOCTaBUTh HEKOTOPOE COCMOsHUe TIPEIMETHOI 00J1acTH.

Hugpopmayuonrno-nroeuyeckas mooeav (MJIM) — smo coeokynHocms
uUHopmayuoHHbvix 0bsekmos (cyunocmell) npeomMemHol 00aacmu u cés-
3ell Medxcoy HUMU.

IIpouecc co3znanust MHGOPMALIMOHHON MOJAEIM HAYMHAETCS C OM-
penesieHrs] KOHLEeNTyalbHbIX TpeOoBaHUM Oyaylmnx noab3oBareneii b/I.

TpeGoBaHMS OTACNBHBIX MMOJb30BATEIC NMHTETPUPYIOTCS B €AMHOM
0000OIIEHHOM TIpeACTaBICHUN, KOTOPOE HAa3bIBAIOT KOHILIENTYalbHOM
MOJENbI0 JaHHOM IpeaMeTHoU obnactu (puc. 1.1). Takas moaeab oTo-

BHeltHne Moaenn
(MHOUBKUIYaATbHBIE TIPEICTABICHUS ITOJb30BATEIEi)

Mopens 1 Mopens 2 eee Monensb n

| | | Jlornueckuii ypoBeHb
MpeaCcTaBIeHUs] JaHHBIX

KonuenryaisHas Momenb
(006001IeHHOE TIpEe/ICTaBICHUE TTOJTh30BaTeIIEi)

Buytpennss monens BJ1 Ddusnueckuit ypoBeHb
(nmpencraBneHue B namsatTu DBM) MpeaCTaBICHUST JaHHBIX
Puc. 1.1. MHoroypoBHeBoe npeactasiaeHue b/l



OpaxaeT mpeaMeTHYIO 00JIacTh B BUE B3aMMOCBSI3aHHBIX O0BEKTOB 0e3
yKa3aHMs CITOCO00B NX (PM3NYECKOTO XpaHCHHSI.

Konyenmyanvnas modeav npedcmaensem codoli unmezpuposantvle KoH-
yenmyanvHole mpeb06aHuUs 6cex noavzoeamenell Kk 06aze OAHHbIX OAHHOL
npedmemuoii obaacmu. Ilpy 3ToM ycunust pa3paboTUMKa TOJKHBI ObITh
HamnpaBJIcHBl B OCHOBHOM Ha CTPYKTYPHU3alldIO JaHHBIX, TpUHAIIEXKa-
1MX OyayluuM noJjb3oBaTesisiM b/l 1 BeIsIBIeHME B3aMMOCBSI3ei MEXIy
HUMH.

Bo3MoXHO, 4TO OTpaXkeHHbIe B KOHLIENTYaJIbHOI MOMAEIN B3alMO-
CBSI3 MEXIY OOBEKTAMU OKaXYTCS BITOCJICICTBUU HepeaTu3yeMBIMH
cpenctBamu BeiOpaHHOK CYBII, uTo morpebyeT ee m3aMeHeHUs . Bep-
CHUST KOHIICTITYaJIbHOM MOZIEIN, KOTOopass MOXKET OBITh peaJn3oBaHa
koHkpeTHOil CYBJI, Ha3bIBaeTCs 102uueckoli modenvio.

Jlornueckast Mmozenb, oTpaxaroliasi JOruyeckre CBSI3U MEXIy aT-
pubyTaMu OOBEKTOB BHE 3aBUCHUMOCTU OT MX COIAEPKAHUS M CPelbl
XpaHEeHUs, MOXET OBITh PEISIMOHHON, MepapXWIeCKOU WM CeTe-
BOW.

Taxum 06pa3oMm, noeuueckas modeas omobpasicaem soeudeckKue cesa3u
Mencoy UHPOPMAYUOHHBIMU OAHHBIMU 8 OAHHOU KOHUENnMYaibHOU MoOeu.

PazmmaHbIM MOTB30BaTEISIM B MTH(MOPMAIIMOHHOMN MOIETN COOTBET-
CTBYIOT Pa3IWYHBIEC MOAMHOXECTBA €€ JIOTUYECKON MOAENIH, KOTOphIe
Ha3bIBAIOTCSA BHEITHUMM MOJIEJISIMU ITOJTb30BaTelIeH.

Taxum o6pa3oM, BHEIIH I MOMAEIb MOJIb30BaTelsl TPENCTaBIIsI-
€T co00ii 0TOOpaXkeHWe ero KOHIENTYaIbHBIX TpeOOBaHUI B JIOTHUE-
CKOIf MOAEJIM M COOTBETCTBYET TeM IIPEACTABICHUSIM, KOTOPBIE 3TOT
M0JIb30BaTE/ b TOJy4YaeT O MpeaAMEeTHONM 00JacTM Ha OCHOBE JIOTHYe-
ckoit momenu. CiemnoBaTeslbHO, HACKOJIBKO XOPOIIIO CIPOEKTUPOBaHA
BHEIITHSST MOJIETb, HACTOJBKO TTOJTHO M TOYHO MWH(MOPMAaIIMOHHAsT MO-
JeJb OTOOpaXkaeT MPEeIMETHYIO 00JIaCTh M HACTOJIBKO MOJHO M TOYHO
paboTaeT aBTOMATU3MPOBAHHAS CHCTeMa YIIPaBICHUS 3TOU TIPEIMET-
HOW 00J1aCThIO.

Jlornueckasi mozesib oToOpaxkaeTcsi B (DU3NUYECKYIO MaMsITh, KOTO-
pasi MOXKET OBbITh MOCTPOEHA Ha 3JEKTPOHHBIX, MArHUTHBIX, ONTHYE-
CKHUX, OMOJIOTMYECKUX WX APYTUX MPUHIIMIIAX.

BHyTpeHHSISI MoOeab NpeaMeTHOI 00JIaCTU OIIpeneisieT pa3Me-
IIeHWEe TaHHBIX, METOABI TOCTYIAa K HUM M TeXHUKY WHICKCUPOBAHUS
B JaHHOM JIOTMYECKOI MOJEIN 1 MHa4e Ha3blBaeTcsd (PU3MUYECKO M
MOJIEJbIO.

MudopmalioHHbBIe JaHHBIE J1I000T0 mojb3oBaTesis B b TOJKHBI
OBITh HE3aBUCHMEBI OT BCEX IPYTMX ITONIb30BaTesicii, T.€. HE MOJKHBI
OKa3bIBaTh BIMSHUS Ha CYLIESCTBYIOIINE BHEIIHE MOJAEIU. DTO TOJIO-
SKeHHE OTpakaeT MepBhIil ypOBEHb HE3aBUCUMOCTH JaHHBIX. C mpyroit
CTOPOHBI, BHEIITHUE MOJIENM T0JIb30BaTejIeii HUKaK He CBS3aHBI C TH-
oM (PU3NIECKON TTaMSATH, B KOTOPOU OyIyT XpaHUTLCSA JAHHBIE, W C
(bu3myecKMMU MeTOJaMM AOCTyNa K 3TUM IaHHBIM. DTO MOJOXEHUE
OTpaxkaeT BTOPOU YPOBEHDb HE3aBUCUMOCTH TaHHBIX.
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1.4. Tpn THna NormyecKux Mojejeil 0a3 JaHHBIX

Snpom mo6oii 6a3bl AAHHBIX SIBJISIETCS MOIENb NaHHBIX. Modeab daH-
HbIX — 3MO0 COBOKYNHOCMb CIMPYKMYP OQHHbIX U Onepauuli ux oopabomxu.

ITo criocoOy ycTaHOBJIEHUSI CBSI3el MEXIy MaHHBIMU pa3idyaroT
HepapxXruecKyio, CEeTeBYIO U PEJISILIMOHHYIO MOJIENN.

Hepapxuueckas Moaeab MO3BOJSIET CTPOUTh 0a3bl JaHHBIX C IPEBO-
BUJIHOM CTPYKTYpPOM, INI€ KaXIbIA Y3€J CONEPKMT CBOM TUIl JAaHHBIX
(cymiHocTh). Ha BepxHeM ypoBHe JepeBa B 3TOI MOJEI UMEETCSl ONUH
y3eJ1 — KOpeHb, Ha CJIEAYIOIeM YPOBHE pacIiojiaraioTcsl y3ibl, CBSI-
3aHHBIC C 3TUM KOpPHEM, 3aTeM Y3JIbl, CBI3aHHBIE C Y3JIaMH TIPEIbIIy-
1IIETO YPOBHS U T. .

IIpy 3TOM KaxXObIif y3ed MOXET MMETh TOJBKO OIHOTO IIpeaKa
(puc. 1.2).

INonck maHHBIX B MepapXWUeCKO CHCTeMe BCerma HauMHaeTcs ¢
KOpHs. 3aTeM MPOM3BOIUTCS CITYCK C OMHOTO YPOBHS AepeBa Ha JIpy-
TOi1, TTOKa He OyIeT JOCTUTHYT MCKOMEBIN ypoBeHb. [lepeMelieHUs 110
CHCTeEME OT OJHOI 3amucU K APYroil OCYLUECTBISIOTCA C MOMOILLBIO
CCBIJIOK.

OCHOBHBbIE JOCTOMHCTBA HePapXUUECKON MOIECIN — MPOCTOTA OIM-
CaHWS MepapXWUeCKUX CTPYKTYP PeallbHOTO MHpa M OBICTPOE BBHITION-
HeHue 3arpocoB. OgHAKO He Bcerma yomoOHO KaXXAblil pa3 HauMHATh
MOUCK HYXHBIX JaHHBIX C KOPHS, a IPYroro crocoba mepeMeleHus
o 0a3e B MepPapXUIYECKUX CTPYKTypax HerT.

YKazaHHBIM HETOCTATOK CHSIT B cemegoll MOeNu, Tae (Mo KpaitHei
Mepe, TEOPETUUECKIM) BO3MOXHBI CBSI3U BCeX MH(MOPMALIMOHHBIX O0BEK-
TOB CO BCEMM.

B npumepe, npuBeaeHHOM Ha puc. 1.3, KaXnplii mperogaBareib MO-
XeT 00y4aTh MHOTUX (TCOPETHUECKH BCEX) CTYAECHTOB M KaXKIBIN CTY-

OpraHuzanusi
|
OT,:CJ'IBI ®unanel
|
H aqaibx-mx COprtlHI/IKI/I O60pyj0BaHMe
KOMH:IOTCpr IIpoune ycTpoiicTBa

Puc. 1.2. Uepapxuueckasi npeBoBUIHAS CTPYKTYpa Moaeaun b/l
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[1penonasaresns | CryzeHr 1
CryneHt 2
TNpenogasatens 2
CrynmeHt 3
[IpenonaBarenb 3 CryneHr 4

Puc. 1.3. CereBas ctpyktypa monenu B/l

JIEHT MOKeT o0y4aTbCsl Y MHOTUX (T€OPETUUECKU Y BCeX) IperojaBa-
tenei. [TocKoJIbKY Ha MpakKTUuKe 3TO, €CTECTBEHHO, HEBO3MOXHO, MPU-
XOIUTCS MPUOeTaTh K HEKOTOPBIM OIpaHUYEHUSIM.

HMcnonb3oBaHue nepapxuyeckon 1 CETeBOU Moelieil yCKopsieT I0-
CTyIl K nHpopMauuu B 0a3e gaHHBIX. OJHAKO, MOCKOJIbKY KaKObIi
BJIEMEHT JAAHHBIX JOJIDKEH COAepXKaTb CChUIKM Ha HEKOTOpbIE Ipyrue
3JIEMEHTBI, TPEeOYIOTCSl 3HAUUTEIbHBIE Pecypchl KaK MTUCKOBOM, TaK U
ocHoBHo# mamsatu DBM. HemocTaTouHOCTh OCHOBHOM MaMsITH, KO-
HEYHO, CHIKAeT CKOPOCTh 00pabOTKM AaHHBIX. KpoMe Toro, ajisi Ta-
KMX Mojeseil XxapaKTepHa CJI0XHOCTh peajlu3allii CUCTEMBI yIpaBJie-
HUA 0a3zaMU JAaHHBIX.

Peasyuonnas monennb (oT aHrj. relation — oTHollIeHME) ObUIa pa3-
pabotaHa B Hauajie 70-x rogoB XX B. Kogmom. IIpocTtoTra 1 ruOKoCTh
9TON MOJENW MPUBJIEKIM K Heli BHUMaHME pa3pabOTUMKOB, U yXe
80-x rogax XX B. OHA IMOJIyunyia IIUPOKOE pacipocTpaHeHue. Takum
obpasom penssumonHbie CYBJI okazanuch NpOMBIIIJICHHBIM CTaHAApP-
TOM.

PensitiioHHast Moaenb onupaeTcsl Ha CUCTEMY MOHSITUMN pesSIUOH -
HOI1 anreOphl, BaXXHEUIITMMU U3 KOTOPBIX SBJISAIOTCS TabJIMIIA, CTPOKa,
CTOJI0E1, OTHOLIGHWE W TIePBUYHBINA KJIIOU, a BCE OMNepaluu B 3TOM
cayJae CBOISTCS K MAaHUMYJISILIUSAM C TaOJauIIaMU.

B pensitimoHHol Moaeay nHgopMalius TpeacTaBisieTcsl B BUIE Mpsi-
MOYTOJIbHBIX TaOJIMII, KaXmash U3 KOTOPBIX COCTOUT M3 CTPOK U CTOJIO-
1IOB U UMEET MM, YHUKAJIbHOE BHYTPU 0a3bl TaHHBIX.

Tabauya oTpaxkaeT 00bEKT PeaIbHOIO MUpPa — CYUHOCHb, A KaX1ast
ee cTpoka (3anuch) oTpaxaeT OIUH KOHKPETHBIM 3K3eMILISIP 00beK-
Ta — 2K3emnaap cywrHocmu. Kaxneiii ctonbel TabauLbl UMEeT YHU-
KaJibHOE JJIs1 TaHHOM Tabauubl uMsi. Pacnonaratorcsi CToJ0LbI B COOT-
BETCTBUU C TOPSIAKOM CJIEHOBAaHUSI UX UMEH, MPUHSITOM IPU CO3da-
HUU TaOJULIBI.

B oTimume oT CTOJNIOLIOB CTPOKU HE MMEIOT UMEH, MOPSIIOK UX Cle-
JIOBaHUS B TaOJIULIe HE OMpeaesieH, a YMCIO — JOTUUYEeCKU He OrpaHu-
yeHo. Tak Kak CTpOKM B TaOJIMIIE HE YIIOPSA0YEHBI, HEBO3MOXHO BHIO-
paTh CTPOKY 1o ee nmo3uuuu. Homep, umeroluiics B ¢aiine y Kaxmoi
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Haszeanue mabauywt
Ta6naunma 1. COTPYAHUK

Howmep nponycka dUO JlomxHOCTb HasBaHnue otnena Tenedon
\ \
Ilepsuunniii karou maba. 1 Buewnuti karou maoba. 1

Ha3zeanue mabauywt
Tab6numa 2. OTAENI

HaszBanue otnena Pacnionoxenue otnena Haznauenwue otnena
\

\

\

Ilepsuunviii karow maba. 2

Puc. 1.4. Opranusanusi CCbUIKU OT OJHOM TaOJUIIbI K APYTOM

CTPOKM, HE XapaKTepU3yeT ee, TaK KaK ero 3HaueHNe U3MEHSEeTCS TP
yIaJIeHUM CTPOK M3 Tabauibl. JIOTMUeCKU He CYIIECTBYeT IepBOM U
MocjieIHel CTPOK.

PensunonHbIe CUCTEMBI UCKITIOUMIN HEOOXOAUMOCTD CJIOXKHOM Ha-
BUTAIINN, MTOCKOJBKY TaHHBIE TIPEICTABIIEHH B HUX HE B BUIE OTHOTO
daitna, a He3aBUCUMBIMM HabopaMu, 1 IJIsI oTOOpa JaHHBIX UCHOJIb-
3yIOTCSl OIepalluid PeSIHMOHHON aaredpbl — MNPUKIAAHON TEOpUU
MHOXECTB.

B kaxmoit Tabauie pessiiMOHHOM MOJEIN JOJKEH ObITh CTOJIOel]
(W1 COBOKYITHOCTD CTOJIOIOB), 3HAU€HKE KOTOPOTro OJHO3HAYHO UACH-
TUOULUPYET KAXIYI0 €€ CTPOKY. DTOT CToJIOel (MUJIU COBOKYIHOCTb
CTOJIOLIOB) W HA3BIBACTCS MEepEUUHbIM KAYoM Tabmuubl (puc. 1.4).

Ecan Tabmmna ynoBieTBOpsieT TpeOOBaHUIO YHMKAJILHOCTH IIep-
BUYHOIO KJII0Ya, OHA Ha3bIBAETCS omHouleHuem. B peassiimoHHON Mo-
JIeJIu Bce TabJMIIbI JOJKHBI ObITh MpeoOpa3oBaHbl B oTHoLIeHUs. OT-
HOIIIEHUS PEJISILIMOHHON MOMENIM CBSI3aHbl MeXny coboit. CBs3U Mo~
IEepPKUBAIOTCS BHEITHUMM KIIIOUaMU. BHewHuil ka4 — 3TO CTOJIOEI]
(COBOKYMIHOCTD CTOJIOLIOB), 3HAYEHME KOTOPOro OJHO3HAYHO XapakK-
TepU3yeT 3HAYEHUsI TIEPBUYHOTO KJIK04Ya APYroro OTHOLIEHUs (Tabau-
LIbI).

T'oBoOpsAT, YTO OTHOIIICHKE, B KOTOPOM OTIpeIeicH BHEITHWI KITIOY,
CCBIJIAETCSI Ha COOTBETCTBYIOIIEE OTHOIIIEHHME, B KOTOPOM Ta XK€ COBO-
KYITHOCTB CTOJIOIIOB SIBJIIETCS TICPBUYHBIM KITIOUOM.

B npuBenenHom Ha puc. 1.4 npumepe otHoiieHue COTPYIHUK
cceutaercst Ha orHomeHue OTAEJI yepe3 Ha3BaHue oTaena.

Cxema pesIMOHHON TaOMUIBl (OTHOLIEHMS) MPeACTaBIsIeT co00it
COBOKYITHOCTh MMEH TT0Jiel, 00pa3ylollnX e 3aIuCh:
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HA3BAHUWE TABJIIMLDBI (ITone 1, Ione 2, ..., [Tone n).

Hanpumep, nist Tabnul, mokKa3aHHBIX Ha puc. 1.4, numeeM clemy-
o1IMe cXeMbl (KypCHBOM BblIEIE€HbI MEPBUYHbBIC KITIOUM):

COTPYIAHMK (Homep nponycka, ®UO, HomxHocTb, Ha3BaHue
otnena, TenedoH);

OTHEJ (Haszeanue omdena, Pacnionoxenue otnena, HaszHaueHue
oTiaena).

ObsexmHo-opueHmupoeantHas Mojesb 6a3 TaHHbIX Hauvaaa pa3paba-
TBIBATbCSI B CBSI3U C TOSIBIIEHUEM OOBEKTHO-OPMEHTHPOBAHHBIX SI3bI-
KOB nporpammupoBaHus B 90-e ronsl XX Beka. Takoro poaa 6a3bl xpa-
HSIT METOIBI KJIACCOB, 2 MHOTAA U MOCTOSIHHbIE OOBbEKTHI KJIACCOB, UTO
MO3BOJISIET OCYILIECTBJIATh OECIHPEISITCTBEHHYIO WHTErpaluio MexXay
JaHHBIMUA U UX 00pabOTKOM B IPUIOKEHUSIX.

JoMuHMpOBaHUE PENSILIMOHHON Moaean B coBpeMeHHbIX CYDBJI
OIpeaeIIsIeTCs:

HaJM4yMeM pa3BUTOI TeOpUu (PeISUUOHHON alredphl);

HaJIMYMEM arrapaTa CBeIeHUS IPYTMX MOJAeJIel TaHHBIX K PeIsII-
OHHOI Mozenu;

HaJIMYUEM CIELIMATbHBIX CPEICTB YCKOPEHHOTO AOCTyMa K MHGMOP-
Malluu;

HaJIMYMEM CTaHAAPTU3UPOBAHHOTO BHICOKOYPOBHEBOTO $SI3bIKA 3arl-
pocoB K BJI, mo3Bossioliero MaHUNYJIMPOBaTh UMY 0e3 3HAHUS KOH-
KpeTHOI ¢u3mueckoii opranuzauuu bl Bo BHellIHel HaMsITH.

1.5. Tunsl B3auMocCBs3€eii B MOIEIH

Ha mpakTuke 4acTo MCIOJBL3YIOTCS CBSI3W, YCTaHaBJIMBAIOIINE
pa3IMIHBIC BUIBI COOTBETCTBUS MEXIY OOBEKTAMH «CBSI3aHHBIX» TH-
OB, — 3TO oAuH K ogHoMy (1:1), onuH Ko MHoruMm (1:M), MHOrUE
KO MHOruM (M: M).

CB43b 00uH K 00HOMY O3HAYAET, YTO KAXKIOMY IK3EMILISIPY IIEPBOTO
00bekTa (A) COOTBETCTBYET TOJBKO OJWH 3K3EMILIIP BTOPOTOo 0OBEKTA
(B) u, Ha0bOPOT, KAXIOMY 3K3eMILISIPY BTOporo oobekTa (B) cooT-
BETCTBYET TOJIbKO OAMH 3K3EMIUISIPp MepBOro oobekTa (A).

CBsI3b 00uH KO MHO2UM O3HAyaeT, YTO KaxKIOMY 3K3eMIUISIPY Oll-
HOTO 00BbeKTa (A) MOXET COOTBETCTBOBATh HECKOJBKO 3K3EMITISIPOB
JIpyroro oobekra (B), a KaxXaoMy 3K3eMIUIIpy BTOporo oobekrTa (B)
MOXET COOTBETCTBOBATh TOJBKO OOWH 3K3eMIUISIP MEPBOT0 O0OBEKTA
(4).

CBsI3b MHO2UE KO MHO2UM O3HAYAET, UTO KAXKIOMY SK3EMILISIPY OA-
HOro oobekTa (A) MOTYT COOTBETCTBOBATb HECKOJIBKO B3K3eMILISIPOB
BTOporo obbekTa (B) M, HA00OPOT, KAXKIOMY 3K3EMIUISIPY BTOPOro
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o0bekTa (B) MOryT COOTBETCTBOBATh TOXKE HECKOJIBKO 3K3EMILISIPOB
nepBoro oobekTa (A).

IIpumep 1.1. PaccMOTpUM COBOKYMHOCTb CJEMYIOIIMX UH(MOPMAIIMOHHBIX
OOBEKTOB:

CTYAEHT (Homep cmydenma, ®UO, [Nata poxnenus, Homep rpyIis);

CTUIIEHAWUS (Homep cmydenma, Pazmep cTurneHnnn);

I'PYIIITA (Homep epynnet, CrieliuaabHOCTD);

TMPEITOAABATEJb (Kod npenodasamens, PO, 0OIKHOCTD).

3neck nHpopMarmonHble 00beKTl CTYAEHT u CTUITEHAUS cBs3a-
Hbl OTHOIIIEHWEM OIMH K ONHOMY, TaK KaK KaXIblii CTYIEHT MOXET MMETb
TOJILKO OIHY CTUTIEHJUIO U KaXaasl CTUTIEHAMUSI MOXKET ObITh Ha3HaUeHa TOJIb-
KO OJHOMY CTYIEHTY.

Nudopmanmonusie o0bekThl ['PYTITNIA u CTYAEHT cBsizaHbl oTHOIIIE-
HUEM OIMH KO MHOTUM, TaK KaK OjiHa IpyIirna MOXeT BKJI0YaTh B cebsi MHOTO
CTYAEHTOB, B TO BpeMs KaK KaXIbli CTYyAEHT MOXeT 00ydyaThCsl TOJBKO B
OJTHOM TpymIie.

Nudopmanmonnsie 06bekTsl CTYIAEHT u [TPETTOJABATEJID cBsizaHbl
OTHOLIEHWEM MHOTME KO MHOTMM, TaK KaK OfINH CTYIEHT MOXET o0yJyarbcsl y
MHOTUX TperoaaBaTeseil U OfUH MpernoaaBaTesb MOXeT 00y4yaTb MHOTUX CTY-
JIEHTOB.

1.6. Obecneyenre HEMPOTHUBOPEYMBOCTH M IEJOCTHOCTH
JIAHHBIX B 0a3ze

Jng monb3oBateneit AMC BaxkHO, 4TOObI 0a3a JaHHBIX OTOOpaXKaia
MpeAMETHYIO 00JIaCTh OMHO3HAYHO M HEIPOTUBOPEYMUBO, T.€. YTOOBI
OHa YIOBJIETBOpPsUIA YCIOBUIO LIEIOCTHOCTH.

Brinensior 7Ba OCHOBHBIX TUITA OTPaHWYEHUI 1O YCIOBUIO 1IEJIOCT-
HOCTH JAHHBIX B Oa3se.

1. Kaxmast cTpoka TaOJMIIBl JOJDKHA OTIMYAThCS OT OCTAIBHBIX €¢
CTPOK 3HAYE€HMEM XOTsI ObI OHOIO CTOJIOLIA.

IIpumep 1.2. CoTpyIHUKU OTHOTO OTAEIA MOTYT OKa3aThCsT MOJTHBIMU TE3-
KaMu, UMETh OIMHAKOBBIE TOJLKHOCTD U TeJedoH. Hanuuue B Tabi. 1.4 cTon6-
1ma Homep nponycka TIpeBpalllaeT ee B OTHOIIICHHE. TakuM oOpa3oM, IepBoe
OTpaHWYEHNE TT0 YCIOBHIO IIEJIOCTHOCTH MAaHHBIX B 6a3e oOecrieumBaeTCsT Ha-
JIMYUEM B TaOJIMIE-OTHOIIEHUH TIEPBUYHOTO KITIOYA.

2. BHelrHmit K104 He MOXKET OBITh yKa3aTeJieM Ha HeCyIeCTBYIOIIYIO
CTPOKY TOI TaOJUIIbI, HA KOTOPYIO OH CChLIAeTCSI. DTO OrpaHMUYEHHE
Ha3bIBae€TCS OrpaHUYCHMEM LIEJIOCTHOCTY JaHHBIX B 0a3e IO CChUIKAM.

IIpumep 1.3. B cronbue Haszganue omdeara tabnuupl COTPYAHUK (cMm.
puc. 1.4) xpaHsTCs CBEIEHUS O IPUHAIJIEXXHOCTHA COTPYAHUKOB K OTIENY, T. €.
3TOT CTOJIOELI SIBJISIETCS] BHELIHUM KJII0YOM JUIs1 ccbutku Ha Tabauiy OTIEJL.
Jnst obecrieueHUs1 OTpaHUYEHUS! LIETOCTHOCTU JaHHBIX MO CChUIKAM KaXI0e
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HasBaHue otaena u3 Tabauubl COTPYIHUK nomxHo mpuHamiexatb KOH-
KpeTtHoMy ctouioiry u3 tabauisl OTIEJL.

B peanbHBIX 0a3ax JaHHBIX Ha3BaHWS He JEIaioT KIIIOYEBBIMU M3-3a
WX JJIAHBI, 3aMeJISIIOIE MPpoLecC MOMCKA, U BO3MOXHOCTU U3MEHEe-
HUSI, CO3Ja0IIel CIOKXKHOCTH C COIPOBOXICHUEM CHUCTEMBI.

1.7. OcHoOBbI peNsiMOHHON aJredpbl

ITockonbKy Kaxnas Tabiuia B pelsiuoHHoN B/l sBiseTcss oTHO-
LlIeHWeM, JEeMCTBUSI HajJ HUMU 0a3upyrOTCs Ha oIepalusix pesiuoH-
Hoi1 anreopsl. MckinoueHre cOCTaBISIOT JIMIIb ONepallid CO3MaHMs U
3aMoJIHEHUs] TaOJuUL JaHHBIMU (TTPUCBaMBaHMSI), a TaKXkKe oIlepaluu
OINMCaHUS U MEPEMMEHOBAHUS CTOJ01I0OB TaOIUIIbI.

B Teopuu pensiinoHHO anredpbl OTHOLIEHUE pPacCMaTPpUBAETCs Kak
MHOXECTBO, CTPOKM TaOJUIIbl HA3bIBAIOTCI KOpMeENCAMU, CTOJIOLbI —
ampudymamu. Ha OTHOIIEHUSIMU BBITIOJHSIIOTCS TPAAULIMOHHBIE OTle-
paluy TEOpUU MHOXECTB.

1. OrpaHnnyeHue OTHOILIEHUST (BHIOOpKAa) — CO3JaHKWE HOBOTO OT-
HOIIIEHWSI OTOOPOM B HEro CTPOK OTHOIIEHMSI-OMNepaHaa (MCXOIHOTO
OTHOIILIEHUST), KOTOPbIE YIOBIETBOPSIIOT YCJIOBUIO OIrpPaHUYECHMUSI.

2. Ipoekius OTHOILIEHUSI — CO3JaHKEe HOBOI'O OTHOLIEHUSI OTOO-
POM B HEro OMNpeIe/IeHHBIX CTOJIOLIOB OTHOLIEHUSI-OIepaHaa.

3. O0bearHEHME OTHOLLEHNI — CO3JaHie HOBOT'O OTHOILLIEHUS, CO-
JiepKalllero Bce KOpPTeXu OoTHOlIeHu-onepaHaoB. [Tpu aToM onepaH-
IbI TOJKHBI UMETh ONMHAKOBBIE aTpUOYTHI.

IIpumep 1.4. O6beAMHUTD MOCTYIAIOIINE U3 1LIEXOB OTYETHI O BBIMTYCKE HO-
BOW MPOAYKIIMU 3a MPOUISAIINNA Mecsl, CoaepXkalllue cleaylolie TaHHbIe:
HOMep 1iexa, KO IPOMYKIIMU, HaTy BBIMTyCKAa W KOJWYECTBO BBHIMTYIICHHOMN
nponykuuu, ¢ naHHbiMKM o61ieit Ta6auiel BBITTYCK IMPOAYKIIWUU, ume-
o11eil Ty Xe cTpykTypy. i 3TOro K Koprexam

BBIITYCK ITPOAYKIINHN (Homep nexa, Kon nponykiiuu, lata BEIITyC-
Ka, KommuectBo)

IOOABIISIOT KOPTEXHU

HOBAA IMPOAYKIHMA (Homep nexa, Kom mpomykuuu, Jlata BeIycKa,
KonuuecTtBo).

ITockonbKy aTpuOyThl MPUBEAEHHBIX OIMEPaHAOB COBIAAAIOT, Tabiauiia
HOBA{ IMPOAYKIMSA o6benuHsIeTCsI ¢ UCXOMHOIA.

4. ITepeceyeHre OTHONICHUI — CO3IaHUE HOBOTO OTHOIIIEHUS, CO-
JepXKaliero CTpOKH, OOIIre IS CPaBHUBAEMBIX oltepaHaoB. [1pu sToM
oIepaHIbl JOKHBI UMETh OIMHAKOBELIC aTPUOYTHI.

IIpumep 1.5. PaccMoTpuM nepecedyeHre OTHOLLIEHUI ¢ BBIIIOJHEHUEM OIle-
pauuii orpaHUYEHUsI U TIPOCSKIIUU.
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Taonuma 1.1
DK3AMEHAIIMOHHASA BEJOMOCTD no matemaTnke

Howmep
I'pynna | 3auerHoi ®UO cryneHta Hara ducuurniavHa Ouenka
KHW2KKHA
1 1 HBanos 1. U. 10.01.05 |Martematuka |OTIMYHO
1 2 IeTpos IT.11. 10.01.05 [Marematuka | Xopollo
1 3 Cunopos C. C. 10.01.05 [Marematuka |YmnoBneTBo-
PUTETTLHO
1 4 ITpoxopos H. M. | 10.01.05 | MaTtematuka |OTauyHO
1 5 Cumonos B. B. 10.01.05 [MaremaTtuka | Xopolio
Tabnuma 1.2
DK3AMEHAIIMOHHAA BEJIOMOCTD no ¢u3uke
Howmep
I'pynna | 3auerHoii ®UO cryneHta Hara NucuurniavHa Ouenka
KHW2KKHA
1 1 MBanos U. U. 17.01.05 |Pusnka OTnyHO
1 2 ITetpos IT.I1. 17.01.05 |®Pusnka Xoporio
1 3 Cunopos C. C. 17.01.05 | Pusuka YnoBnetBo-
PUTEJIbHO
1 4 IMpoxopo H. 1. | 17.01.05 |®usuka OTIMYHO
1 CumoHoB B. B. 17.01.05 |Pusuka OT1u4HO

ITycTs mMeeTcs

Habop 3K3aMEeHALIMOHHBIX BEIOMOCTEl — OTHOIIEHUI C
coBnagamlnuMu atpubyramu (tabn. 1.1, 1.2):

DK3AMEHAILIMOHHAS BEJOMOCTD (I'pynma, Homep 3aueTHoit
kHkku, ®UO crynenra, Hara, JucuumiuHa, OueHKa).

TpebyeTcss MOATOTOBUTH CIUCOK CTYIEHTOB, MOJYYUBIINX TOJTHKO OTIMY-
HbIE OLIEHKHU, B BUAEC TaOJULBI cO cTojOouamu Homep 3auemmoli kKHudcku m
D®UO cmyoenma.

Ta6bnuma 1.3

Pe3yJIbTaT onepanvy orpaHu4deHHudA MJjsd BEIOMOCTH IO MAaTEMAaTHKE

Howmep

I'pynna | 3auetHoi ®UO cryneHTa Hata JducuunnuHa OueHka
KHU2XKKHN

1 1 HBanos U. U. 10.01.05 [Martematuka |OTIMYHO

1 4 ITpoxopoB H. . | 10.01.05 [Marematuka |OTIMYHO
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Taonunoa 1.4

PesysbTaT onepanmum OrpaHdYeHns 1Jis BeIOMOCTH MO (hu3NKe

Howmep

I'pynna | 3auetHoi ®DUO cryneHTa Hata ducuurinHa OueHka
KHUXKHN

1 1 Hsanos U. U. 17.01.05 |Pusuka OT1auaHO

1 4 IMpoxopo H. 1. | 17.01.05 |®usuka O1mIn4HO

1 5 Cumonos B. B. 17.01.05 | Pusuka OTnnyHO

Taobnuma 1.5

Pe3yabTaT onepanum npoeKmuM st
BEIOMOCTH 110 MaTeMaTHKeE

Tabnauma 1.6

PesyabTaT onmepamuy npoeKIUH st
BEIOMOCTH N0 (H3HKe

Homep 3aueTHOI ®UO cryzenta Howmep 3aueTHOI ®UO cryzenta
KHW2KKHN KHW2KKN
1 Hsanos U. U. 1 Hsanos U. U.
4 ITpoxopor H. . 4 ITpoxopor H. U.

Cumonos B. B.

7151 5K3aMeHalIMOHHBIX BEAOMOCTEl HY>KHOM TPYIIIBI CHavYasla BHIMTOJTHUM
OTrpaHMYEHME MCXOMHBIX OTHOILEHUI, OTOOpaB M3 KaXIOTO M3 HUX B HOBOE
OTHOIIIEHUE KOPTEXU, YIOBJICTBOPSIOIINE CISIYIOIIEMY YCIOBUIO:

Ouenka = OTINYHO.

B pesynbTare moayduM CIMCKU OTAMYHUKOB TPYMIBI MO AMCIUTIIMHAM
(tabn. 1.3, 1.4).

Ternepb BHITIOJHUM MPOEKIIUIO MOJTYYeHHBIX OTHOIIEHMI, 0TOOpaB U3 KaxK-
JIOTO M3 HUX TOJBKO aTpubyThl Homep 3auemnoii kHuxcku 1 OHUO cmyodenma.
[ToayynM HOBBIE CITMCKU OTIIMYHUKOB, B KOTOPBIX OCTAJIMCh TOJBKO HOMEpa
3a4ETHBIX KHIKEK U (haMWINKU CTyaeHToB (Tadim. 1.5, 1.6).

Takum obpazom monxyuum uckomoe oTtHoueHne — CIIMCOK OTJINY-
HWKOB, conepxkaiiiee HoMepa 3a4eTHBIX KHIXKEK U (paMuianuy, oOliue s
BCEX CIIMCKOB OTJIMYHUKOB (Tabu. 1.7).

5. PazHOCTb OTHOILIIEHU — CO-
3IaHKEe HOBOI'O OTHOILLUEHUSI, CO-
JIepxKalero CTpOKH 1-To omepaH-
Jla, OTCYTCTBYIOIIIME BO 2-M OIIe-

Taonuma 1.7
CIIMCOK OTINYHUMKOB

HOMEE ;a‘*eTHOﬁ ®UO crynenta pange. [1pu 3ToM onepaHabl 10K~
K HbI UIMETh OJMHAKOBBIE aTPUOYTHI.

1 HBanos U. U.
IIpumep 1.6. TpeGyercsl, UCIIONb-
4 ITpoxopos H. 1. 3ys1 €XXEMECSYHBIE OTYETHI LIEXOB (CM.
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npumep 1.4), TOATOTOBUTH CBEIEHMS O BBIMMYCKE HOBBIX BUIOB MPOAYKIIUU 32
MOCJIEIHUNA KBapTaJl.

JInst pellleHusT 3TOM 3amadd BBITIONHSIEM OrpaHUYeHue oTHoleHus BbI-
IMYCK IMPOAYKILHWH no cienmytolieMy yCIOBMIO: aTa BBIITyCKa MEHbIIE
MoCJIeIHe JaThl MPOIIIOro KBapTaa.

Pe3ybTaT Takoro orpaHUYeHUs IOMECTUM B MCXOTHYIO TaOJIUILy.

3aTeM BBIMIOJIHUM CIIeAyIolee OrpaHUYeHre JJTsI UCXOMHOM TaOJIUIIBL: AaTa
BBIITyCKa MeHBIIIe TIepBOI TaThl MPOLIJIOro KBapTaia. I[ToxydeHHBII pe3yabTaT
3aHeCeM B KOHEYHYIO TaOJIHILY.

Pa3HOCTh OTHOIIEHUIT UCXOMHON M KOHEYHOM TabJUII TaCT KCKOMBIE CBe-
TIEHMWSI.

6. [IponsBeneHre OTHOIICHUI — CO3IaHNE HOBOTO OTHOILICHUS, B
KOTOPOM HMEIOTCSI BCe aTpUOYTHI 1-ro M 2-TO OIepaHIoB, a CTPOKU
MOJTy4eHbI TTOMapHbIM CLETUIEHUEM CTPOK MX OTHOleHui. Yucio Kop-
TeXei — MOILHOCTh HOBOTO OTHOILLICHUSI — PaBHA ITPOU3BEACHUIO MOIII-
HocTelt 1-To u 2-ro otHOowIeHW. [1pu 3TOM MHOXecTBa aTpUOYTOB OT-
HOIIIEHUI He JOJIKHBI TepeceKaThes.

ITpousBeaeHne OTHOIIEHUI HCIOJb3YEeTCS IPU pEelIeHUU 3aaad
noxbopa map u3 ABYX MHOXKECTB, HAIIpMMep IMOCTaBIIMKOB U IOTpE-
outeneit. st 3TOro cHauyajla COCTaBJISIIOT BCe BO3MOXHBIE Maphl, a
3aTeM MO KOHKPETHOMY KPUTEPUIO OTOMPAIOT M3 HUX MOAXOASIINE.

IIpumep 1.7. T1o nByM 3amaHHBIM OTHOILLIEHUSIM (Tabu. 1.8, 1.9) Tpebyercs
HaliTu npousBeaeHue (tadiu. 1.10).

Tabauna 1.8 Ta6nuua 1.9
INOCTABIIUK INIOTPEBUTEJIb
[TocTaBluumk [ToTpebuTtenn
IMocraBmux 1 IMoTtpebuTens 1
IMocraBmuk 2 IMoTtpebuTens 2

Taonuma 1.10

Pe3ynbTaT onepanuy npou3BeaeHHs

[TocTaBLIMK [Totpebutenn
IlocraBmux 1 Ilotpedurensl
IMocraBmuxk 1 ITorpeburens 2
ITocTaBiuk 2 Ilotpedurens 1
ITocTaBiuk 2 IToTtpeburens 2

19



