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BBenenue

B nactosmee Bpems mHpoOpmarus SBISETCS OJHUM U3 KIFOYEBBIX (DAKTOPOB
3¢ (HeKTUBHOMN ACSITENFHOCTH BO BCeX chepax xu3HU yenoBeka. C KaxabIM TOI0M MBI
noyiydyaeM Bc€ Ooubline 00beMbl HHPOPMAIMHU, COOTBETCTBEHHO, MOBBIIIAIOTCS Tpe-
OOBaHHUS K TaKUM acleKkTaM, Kak MOWCK, aHaliu3, 00paboTKa M CKOpPOCTh Mepeaadu
uHpopmaruu. DyHKIIMOHMpPOBAaHUE JIOOON OpraHu3alMd HEMBICIUMO 0e3 ocy-
IIECTBJICHHS MTPOILIECCOB XpaHEHUs U 00pabOTKU MHGOPMALIMH, Yallle BCETO peaan3o-
BaHHBIX C MOMONIbI0 MHCTpYMEHTapHusi 0a3 JaHHBIX M HMH()OPMAIMOHHBIX CHCTEM.
HecomueHnHO, B COBpeMEHHOM MHUpE BCE 00Jiee aKTyalbHBIM CTAHOBUTCS 3HAHHUE OC-
HOB ()YHKIIMOHUPOBAHUS W MPOCKTUPOBaHMs 0a3 MaHHBIX, a TAKKE MPUMEHEHHUS CO-
BPEMEHHBIX TEXHOJIOTHI M MPOTPAaMMHBIX MPOIYKTOB CHCTEM YIIpaBICHUS Oazamu
JTaHHBIX.

Hcrtopus pazputus 6a3 JaHHBIX OepeT cBO€ Hadayo ¢ KoHua 1960-x rr., koraa
Oblja BBEJIEHA B AKCILIyaTallMIO TIEpBasi MPOMBIIICHHAs CUCTeMa yIpaBiieHus 0asa-
mu nanHbix (CYB/]) IMS ¢dupmer IBM. Ha camom nene HampaBieHUE MCIIOJIB30Ba-
HUS BBIYUCIUTEIIBHON TEXHUKH, CBSI3aHHOE C XPAaHCHHEM JTaHHBIX B BHUJIC 0a3 TaHHBIX
Ha MEPBBIX 3TAMax Pa3BUTH HECKOIBKO OTCTABAIO OT Cephbl HETTOCPEACTBEHHOM 00-
pabOTKM MaHHBIX. DTO OBUIO CBS3aHO MPEXJE BCETO C OTPAHWYCHHBIMU allapaTHbI-
MU BO3MO>XHOCTSMH 3aIlIOMHUHAIOIINX YCTPOMCTB TOro BpemeHu. B nanpHelimem pas-
BUTHE alapaTHbIX BO3MOXKHOCTEH YCTPOMCTB, a Takxke pa3paboTka pensiiuOHHOU
MOJIENI JTAHHBIX U3BECTHBIM aMepukaHCKUM MaTeMaTtukoM 3. @. Kommom npusenu k
CYIIIECTBEHHOMY Pa3BUTHIO U MOCIEAYIOIIEMY IMPOKOMY PACIPOCTPAHEHUIO CUCTEM
yropaBieHus 6a3aMu JaHHBIX TPAKTUYECKU BO BCeX cdepax NesTeTbHOCTH.

[Tocobue «ba3bl JaHHBIX» BKIIOYAET 5 TJIaB.

B nepBoii rnaBe onpeaensitoTcss OCHOBHBIE MOHATHS Te€opuu 0a3 JaHHBIX, J1a-
torcst hynkiuu u kinaccudukanus CYB/I, a Taxxke onucanue Mojiene JaHHbIX.

BTtopas riaBa nocpsiiieHa ONUCaHuIO PEISIIIUOHHON MOJEIN JAHHBIX.

B Tpethell rinaBe npuBeAEHO OMMCAHUE CMHTAKCHMCA OCHOBHBIX KOMaH] SI3bIKa
SQL.

UeTBepTas T7IaBa MOCBSIIEHA OMMCAHMIO TMPOIlecca MPOSKTUpOBaHus 0a3 maH-
HBIX Ha OCHOBE MPUHIIMIIOB HOpMau3aluu 1 noctpoenus: ER-nuarpamm.

B nsToii rmaBe npuBeneHO omucaHue MpoOseM, CBA3aHHBIX C aIMUHUCTPUPO-

BaHUEM U 3alATON 0a3 JaHHBIX.



CoruaneHusi, NPUHATHIC B Y4e0HOM 1OCOOMH

I[JI}I YIYUIICHUA BOCIIPUATHUA MAaTCpHajia B JAHHOM y‘{C6HOM ITOCOOHMU MCITOJIb-

3YIOTCA MUKTOIPaMMBbI U CIICHHUAJIBHOC BBIACJICHHUC BAYKHOM I/IH(I)OpMaI_II/II/I.

= Ota nuKkTorpaMMa o3HavaeT «BHumManue!». 371ech BbIJEIeHA BaXkK-
37 Has uHpopmalms, Tpedyromas akileHTa Ha Hel. ABTOp MOXKET mo/e-
JUTHCSA C YHUTATENIEM OIBITOM, YTOOBI MOMOYb H30€kKaTh HEKOTOPHIX

OIIUOOK.

B 610ke «Ha 3aMCTKY>» aBTOP MOXCT yKas3aTb JOIIOJHUTCIBHBIC

CBCICHUA WJIHN ﬂpyroﬁ B3TJI1 A Ha I/I?ay‘IaCMBIﬁ MpeaMCET, YTOOBI TTOMOYb

YUTATCIIO JIYUIIC IMOHATH OCHOBHLBIC HCH.

Ota muKTOrpamMma o3HaudaeT npumep. B maHHOM OJ0Ke aBTOp MOKET IPUBECTU
MPAKTUYECKUI TIpUMep JUIsl TIOSICHEHUS U pa30opa OCHOBHBIX MOMEHTOB, OTpPa)KeH-

HbIX B TCOPECTHUICCKOM MaTCpualic.




1 BBegenue B Teopuro 0a3 JaHHBIX

1.1 Jannbie 1 unpopmanus

Bo Bce BpemeHa perienne OOJBIIMHCTBA 3a7a4 ObLIO HEMOCPEACTBEHHO CBA3a-
HO C TMOJYYCHHEM M aHAJIM30M HE0O0XOoauMmou miis 3Toro mHbopmamnuu. OIHAKO caMm
TEPMUH «MH(POPMaLIKsD UCIOJB30BAJICS HE CTOJIb YacTo. Eié mozxe nosiBuiics tep-
MUH «JIaHHBIE», KOTOPbIA BO MHOTHX CITydasX MPUMEHSIICS KaKk CHHOHUM UH(pOopMa-
UU, T. €. TEPMUH OJMU3KUH K Hel 1o cmbichy. CeroHsi TepMUHBI «MH(GOPMAIUS» U
«JlaHHbIE» YTOTPEOJSIOTCS B TTOBCEAHEBHOM JKU3HU MPAKTUUECKH MOBCEMECTHO, OI-
HAKO Pa3InyMs MEKIY STUMH MOHSATUSIMU 711 MHOTHX SIBJISIFOTCS HEOUEBUTHBIMU.

W3 teopun mHbOpMaTUKHA M3BECTHBI M HAaMOOJEE YacTO yMOTPEOSIOTCS cie-
AYIOIUE OTIPEAETCHUS TaHHBIX:

® JlaHHBIE — 3TO 3aPErHCTPUPOBAHHBIC CUTHAJBI, KOTOPHIE HECYT B cebe CBe-

neHust 00 OKpY’KarollleM HaC MUPE;

® JaHHBIC — UHGOpMayus, ToAJIekKaIIas BBoay B DBM;

® JlaHHBIE — 3TO UHGOpMayus O COOBITUIX, MPOU3OLIEAIINX B MAaTEpUATHLHOM

MUpe, TIpe/ICTaBlIeHHas B (HOpMaTM30BaHHOM BUJIE, IPUTOTHOM JJI XpaHe-
HUS, TIepeayu u 00pabOTKH.

Kak BHIIHO, JaHHBIE HE COBCEM TOKJIECTBEHHbI MH(DOPMAIUHU, XOTA 3TU TEPMU-
HBI 3a4aCTYyI0 BCTPEYAIOTCS B OMPEEICHUIX APYT APYTa.

JlJis IOHMMaHusl pa3auuuil pacCMOTPUM TMPUMEP: «HAOMIOAas U3IydeHHs Ja-
JIEKUX 3BE3[, YEJOBEK IMOIy4aeT ONpeNeTeHHbIN MOTOK JaHHBIX, HO CTaHYT JH 3TH
JaHHble UHPOpPMaLIMEN, 3aBUCUT OT LEJIOT0 pssia APYTUX 00CTOATEIBCTBY [1].

B nanpHeiimem B xoae uzydenus npeamera «basbl JaHHBIX» 1711 OAHO3HAYHOM
MHTEPIPETALNUA TEPMUHOB BBOSTCS CIEAYIOLIUE ONPEIEICHUS:

Jlannwle — 2mo ceedenuss 06 06vEeKMax oKpyHcarowe20 Mupda, ese-

OeHHble HA CNeYUAIbHbIU HOCUmMENb U NPEOHA3HAUeHHble OJisl XPAHEeHUs],
nepeoayu u 00pabomxu.
Hugpopmauus — smo cosokynHocmv ceedeHull 0 HakmudecKux

OAHHBIX U 3A6UCUMOCTIAX Meofcdy HUMU.



1.2 ba3bl 1annbix 1 CYB/1

[Tonsarue «6a3a nanabix» (bJ1) MOXXHO MPUMEHUTH MPAKTUUECKHU K JTFOO0N CBSI-
3aHHOW MEeXIy COOOM MO OmpeneseHHOMY MPU3HAKY UH(POpPMaLUU, XPaHUMOU U Op-
raHW30BaHHON 0COOBIM 00Opa3oM, yalle Bcero B Buje Habopa tabnuil. Ilo cytu BJI —
ATO HEKOTOPOE MOJ00ME IIEKTPOHHOW KapTOTEKH WIJIM XPAHWJIMINA JTaHHBIX, PACIIO-
JI0’)KEHHOE B KOMITHIOTEPE B BUJIC OJTHOTO JIM HECKOJbKHX (haityioB [2].

Bba3za oannvix — noumenosannas COBOKYNHOCmMb 63AUMOCBA3AHHbLX

OaHHbBIX, OMOOPAdCAOWAs COCMOosHUe 00bEKMO8 U UX C8A3eli 8 HeKOMO-
POl npedMemHoU 001acmu U HAX00AUWAsACS NOO YNpasieHuem Cneyudib-
HO20 NPOCPAMMHO20 KOMNIEKCA.

Ouenp yacTo 0a3y JaHHBIX HA3BIBAIOT MH(POPMALIMOHHOM MOJENbIO HEKOTOPOU
npeaMeTHON 001acTH, MOCKOJbKY Jito0ast bJl xpanut B cebe mHdopmaiuio ornpese-
JIEHHOTO Ha3HA4Y€HUsI OJIHOM U3 o0nacTel )ku3HeaesTeIbHOCTH YenoBeka. Hanpumep,
B/l nns otnena kaapoB, OyxraaTepuu, Mara3uHa, MOJUKIMHUKH, CTOJIOBOM U T. A. ba-
3bl JJAHHBIX B Pa3HbIX 00J1ACTSIX, HECMOTPSI HA CYIIECTBEHHBIE pa3Inuus B 00BEKTaX U
CBSI3SIX 3TUX 00JACTel, OPraHU30BaHBI MO OJJHUM U TEM K€ MpaBUjIaM M MPEIOCTaB-
JISTFOT TI0 CYTH OJHH | T€ K€ BO3MOKXHOCTH MPHU IKCILTyaTaIHH.

PaccMoTpuM emi€ onuH 4acto ynotpeodaseMblil TEpMUH.

IIpoecpammusiii Komniekc, peanu308antulil 0Jisi cOOpa, XPaHeHus u

obpabomku ungopmayuu O NPUHAMUSL PeleHUll U pearu3ayuu QyHK-
yuil ynpasnenusi, Hazvigaemcsi ungopmayuonnou cucmemoit (UC).
HecmoTps Ha cxokecTh MOHATUH «0a3a MaHHBIX» U «MH(POPMAIMOHHAS CUCTE-
May, BOKHO MMOHUMATh PA3INYUs MEXKy HUMHU. 3a4acTyr0 WH(pOpMaIMOHHAs MOJIENb
peaIMEeTHOW 00JacTH B NajbHEHUIIEM peaqu3yeTcsi HIMEHHO B BUIE A8MOMAMU3UPO-
sanuou ungpopmayuonrnol cucmemovt (AUC), OCHOBHBIM KOMIIOHEHTOM KOTOPOH SIB-
nsetcst 6a3a maHHbBIX. Hampumep, 3axons Ha caliT MHTEpHET-Mara3wHa, Mbl CTaHO-
BHUMCS TIOJIH30BATEISIMU UH(POPMAITMOHHOW CHUCTEMBI, KOTOpasi OOJBITMHCTBO CBOUX
JTAHHBIX XpaHUT B 0a3e maHHbIX. OTHAKO caM CalT Ha3BaTh 0a30il JaHHBIX HEIb3S,
MOCKOJIBKY ISl €r0 (DYHKITMOHMPOBAHUS WCTIONB3YETCS TAKXKE IETbIA PNl IPYTUX

POrPAMMHBIX CPEJICTB.



B no6om ciiydae npu B3auMoIeUCTBUN YesioBeka ¢ nHdopMmanueit u3 b1 Bce-
r1a BO3HUKAET HEOOXOAMMOCTb B BBINOJIHEHUM psiAa o0O0s3aTeNbHBIX ONeparui,
HaIpuMep:

e n00aBieHrE HOBOM MH(pOpPMAIUY;

® H3MEHeHHe uHpopmaluy;

® OUCK HH(DOPMALINY;

e 00paboTka HHpOpMAIINH;

e ynaneHue uHMOpPMAIUH U T. II.

Beck aToT HabOp omeparuii, a TakKe MPOIIECChI, CBs3aHHBIE ¢ co3aaHueM b/,
e€ MoJJEPKKOU M o0ecrieyeHueM J0CTya MoJab30BaTeNel OCYIIECTBISIETCS C TOMO-

IO CIEIHAIIBHOTO MPOTPAMMHOTO WHCTPYMEHTApUs — CUCTEMBI yrpaBiieHus 0a3a-
mu aaHHbIx (CYB) [2].

Cucmema ynpasnenus 6azamu OAHHBIX — 3O COBOKYNHOCHIb

NPOCPAMMHBIX U A3bIKOBBIX CPEOCmE, NPEOHAZHAUEHHBIX OISl CO30aHUs,
8e0eHUsl U COBMECMHO20 UCNOIb308AHUS 0A3bl OAHHBIX MHOUMU NOb30-
gamenamu u obecneuenus e€ 63auUMOOeUCmBUs C NPUKIAOHLIMU HPO-
2PaAMMAaMU.

CYB/] npencrasnser co0oil HHCTPYMEHT cOopa M XpaHEHUs OOJBIINX MacCH-
BOB MH(popMauuu U 3(PPEKTUBHOrO YINpaBICHUS MMM, MO3BOJSIOLUIUI COXPAHSThH
JaHHBIE B 1IEJIOCTH U OE€30MMACHOCTH Ha NPOTSHKEHUH JUIUTEIBHOIO BPEMEHH.

B obmem cnyugae mog CYBJl MoXkHO mMOHMMAaTh JIFOOOM MPOTrpaMMHBIA MPO-
AYKT, TIOJIZIepKUBAoLIe mpoiecchl co3ganus u Beaenus b/l [3]. Oanaxo y maro6oro
MIPOTPaMMHOTO MPOAYKTa, peTeHaytomero Ha 38anne CYB/I, nomkHbI OBITH pearnu-
30BaHbl (DYHKIMH, MMO3BOJISIFOIINE TOJIB30BATENIO B3aMMOJICHCTBOBATh ¢ 0a30il JaH-
HBIX, a TAK)KE ObITh YBEPEHHBIM B COXPAHHOCTH U O€30MACHOCTH XPAaHUMBbIX JaHHBIX.

K 6azo6vim pynkuusm CYB]] oTHOCSTCS cneayrontue [3—5]:

1. Cpeocmea nocmosannozo xpanenus OaHHBIX.

CVYB/l, xak u (aijoBble CHUCTEMBI, MOAAEPKUBAIOT BO3MOXKHOCTH XPaHEHUS
00JbIIKMX (ParMEHTOB JaHHBIX, KOTOPHIE CYIIECTBYIOT HE3aBUCUMO OT KakuxX OblI TO
HU OBUTO TporeccoB ux ucnoiab3zoBanus. Onnako CYBJ] 3HaunTEeNbHO MPEBOCXOAST
(aiinoBble cUCTEMBI B OTHOIIEHUH THOKOCTH MPEACTaBICHUS HHPOPMAIUH, MIpeasia-
rast CTpyKTypbl, o0ecrieurnBaromue 3(pPpexTUBHBIA TOCTYI K OOJIBIIMM HOPLUSAM JaH-

HBIX.
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2. Iloooeporcka s3v1k08 0ocmyna K OAHHbIM.

CVYB/] no3BoJII€T MOJB30BATEII0 WK MPUKIAJTHON MporpamMMe 00paiiaThecs K
JAHHBIM U U3MEHATh UX MOCPEICTBOM KOMaH/]I Pa3BUTOTO SI3bIKA 3aIIPOCOB.

3. Vnpasnenue oannvimu.

CVYB]] obecrieunBaeT BHINOJHEHUE OMEpaIUil CO3MaHMUsI U MAaHUITYJIUPOBAHUS
JaHHBIMU (BBIOOpP, BCTaBKa, OOHOBIICHHE, yaJeHHE JaHHBIX U T. I1.) U1 OJHOBPEMEH-
HOe oToOpa)keHue (BBIMOJIHEHHE) STUX Onepauuid Haj (PU3NYECKUMHU JaHHBIMU. Ta-
KUM 00pa3oMm, MOJb30BaTENs WM pa3padoTYMKa HE JOKHBI BOJTHOBATH OCOOEHHOCTH
pacnosioxkeHus aitioB b/l n ux opranuzanuu Ha GU3MYECKOM HOCHUTEIE, 3TU (PyHK-
IIUU B TIOJTHOM Mepe peann3yroTca nHcrpymentamu CYB/I.

[Tomumo GazoBbix ¢QyHkuuit CYBJ] Takke MOXHO BBIICIUTH PANl OONOJHU-
menbublX (PYHKIUHN, CBI3aHHBIX C MpobiieMaMu O€30MacHOCTH, LETOCTHOCTA U -
dextuBHOCTH PyHKIMOHUpOoBanus CYB/I:

1. YVnpasnenue oonospemennvim oocmynom xk bJ1.

CYB]J] nomkHa oOecrieunBaTh OJHOBPEMEHHBIM JOCTYIN K JaHHBIM MHOTHX
M0JIb30BaTeNIe TaKUM 00pa3oM, 4TOObI JAEHCTBHUSA, OCYIECTBIsIEMbIE MOJIb30BATEN -
MU ¢ 00bekrtamu bJl, He MPEnATCTBOBAIM APYT APYry M HE HApyIIAIHW LEJ0CTHOCTH
B/l

2. Obecneuenue 6e30nacHoCmu OaHHbBIX.

[Ton ¢yukmueit 6e3omacHoCTH (MM (PU3NYECKON 3alIUTHI) JAHHBIX MOJpa3y-
MEBAETCs MPEIOTBPALICHUE PA3PYLICHUS WM UCKAKEHUS TaHHBIX B PE3YJIbTATE MPO-
IPaMMHOTO WJIM anmapaTHoro coos. ObecrieueHne 0€30MacHOCTH BO MHOTHX CIIydasix
sBisieTcs BHyTpeHHer 3agadeit CYBJI, mockonbky cBsi3aHO ¢ €€ HOpMadbHbIM (YHK-
IUOHUPOBAHUEM U peltaeTcsi Ha ypoBHe koMnoHeHTOB CYB/I. I{ens BoccTaHOBIEHUS
0a3bl TaHHBIX 1Ocie c00si — obecredeHre COXPaHHOCTH Pe3yIbTaTOB BCEX OIEpaluii
B BOCCTaHOBJIEHHOMN b/l u cxopeumiee BO3BpalIEHUE K HOPMAIbHOMY MPOAOJIKEHHIO
paboTHI.

3. Obecneyenue 3awumol Om HECAHKYUOHUPOBAHHO20 OOCMYNA.

[Tox @yHKIMEN TOHUMAETCS 3alUTa JAHHBIX OT MPEAHAMEPEHHOTO UCKAKEHUS
W/WJIM TOCTYTIa MOJIb30BAaTENeH MM MOCTOPOHHUX Jull. PaccmaTpuBas TEXHUYECKYIO
CTOpPOHY oOecredyeHus 3aluThl JaHHbIX B B/] OT HECaHKIIMOHMPOBAHHOTO JOCTYMA,
MO>KHO BBIJCNINTH 00IMK mpuHUuMn ynpasinenus aoctynoMm k bJl: CYB]] ne gqomkna
paspelaTh MoJIb30BATENI0 BHIMOJIHEHHE KaKOW-THOO omepanuu Haja JaHHBIMU, €CIH

OH HC IIOJIY4YHMJI Ha OTO ITpaBa.
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4. Obecneuenue yenoCmMHOCMU OAHHBIX.
Ota QyHKUMA TOJpa3yMeBaeT HAJIUYME CPEACTB, IMO3BOJSIOMIUX YAOCTOBE-
puThCs, uTo MHGOpMalKs B 0a3e JaHHBIX BCErJa OCTAETCA KOPPEKTHOW U TMOJIHOM.
[lenocTHOCTh AaHHBIX JOJKHA O00ECIeYMBaThCAd HE3aBUCUMO OT TOTO, KakUM oOpa-
30M JIaHHBIE 3aHOCATCSA B NAMATh: B UHTEPAKTUBHOM PEXUME, TOCPEICTBOM UMIIOPTA
WM C MOMOIIBIO CHEeHHAIbHONW Iporpammbl. Mcrosnb3yemble B HACTOSIIEE BpPEMs
CYBJ/l obnmanaroT BCTPOSHHBIMHU CPEJACTBAMU OOECIICUEHUS TEJIOCTHOCTH JaHHBIX W
0€30MacHOCTH.
5. CepsucHvie u 6cnomozameinbHvle QYHKYUU.
BcenomorarenbHble YTHIMTBI OOBIYHO MpPEHAa3HAYEHbI ISl OKa3aHMsI TOMOIIU
aamuauctpatopy B s dextuBHoM ympasnenun CYBJl. Hexotopsie yrunutel pado-
TAIOT Ha BHEIIHEM YPOBHE, a IOTOMY OHH, B IPUHIIUIIE, MOTYT OBITh CO3/1aHbI CAMHUM
aJIMMHHUCTPATOPOM, TOT/Ia KaK Jpyrue (QyHKIMOHUPYIOT HA BHYTPEHHEM YPOBHE CH-
CTEMBI U TIOTOMY JIOJDKHBI OBITh MIPEIOCTABIECHBI HEMOCPEICTBEHHO Pa3padOTYNKaMU
CVYB/I. IlpuBenem HEKOTOPBIEC MPUMEPHI TOJOOHBIX (HYHKITUH:
e (YHKIMH U YTWIMTHl UMIIOPTUPOBAHMS, MPEIHA3HAYCHHBIE AJISl 3arpy3Ku
0a3bl JaHHBIX U3 PA3IUYHbBIX (HAUTIOB UM JPYTUX BHEUIHUX UCTOYHUKOB, &
TaK)Xe YTWIUTHI SKCIIOPTUPOBAHUSI, KOTOPBIE CIYXKaT JIJIsi BHIFPY3KU 0a3bl
JTAHHBIX B (DAITHI,

® CpelCTBA MOHUTOPUHTA M CTATHCTHYECKOTO aHaliu3a, MO3BOJISIIOLIUE Olle-
HUTH NPOU3BOAUTEIHLHOCTD WM CTENIEHb HCTIOIb30BaHMs 0a3bl TaHHBIX;

® UMHCTPYMEHTHl pEOpraHu3aliid HMHAEKCOB, MpeIHa3HAuYeHHbIE MJI Iepe-
CTPOIKM MHAEKCOB U 00pabOTKH CIIy4aeB UX MEePErOHEHUS;

® UHCTPYMEHTHI COOPKH Mycopa U MepepacipeiesieHus naMsaTu st pusnye-
CKOI'O YCTPAHEHMS YJAJIEHHBIX 3alHMCEel C 3allOMUHAIOIIMX YCTPOICTB,
o0beuHEHUs 0CBOOOKIEHHOTO MPOCTPAHCTBA U IMepepacipenesieHus ma-
MSITH B CIy4ae HeOOXOAUMOCTH.

Koneuno, onucanubie Bblilie 0azoBbie U JgonoigHuTenbHble (GyHKIMu CYB]]
MMeNTM HECKOJIbKO o0mmii xapakrtep. Ha camom nene peanbHblii 00beM (YyHKIIHO-
HaJIbHBIX BO3MOKHOCTEH, MpeajiaraeMbix B HeKOTOopoi KoHkpeTHOMl CYBJ, otinua-
ercs oT mpoaykTa K npoaykry. Hampumep, B CYB/I, npegnazHaueHHON A1 nepco-
HaJbHOT'O MCITOJIb30BAaHUS, MOXKET HE NMOAJIEPKUBATHCS MMAPAIIETbHBII COBMECTHBIM
JOCTYI, a YIPABJICHUE PEKUMOM O€30MACHOCTH, MOAJIEPKAaHUEM LIETOCTHOCTH JIaH-
HBIX U BOCCTAHOBJIEHUEM OyJIeT MPUCYTCTBOBATH TOJILKO B OTPAHUYEHHOM CTENEHH,
torna kak copemeHHbie CYB]] npomeliieHHoro Macuitaba mnpeajiaraioT Bce nepe-

YU CJICHHBIC BBIIIIC Cl)YHKHI/IOHaJ'ILHBIe BO3MOXHOCTHU U MHOT'OC IPYyroc.
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1.3 Knaccupurkanusa CYB/]

CymiecTByeT HECKOJIBKO OCHOBHBIX KPUTEPHUEB, IO KOTOPHIM B HACTOSIIEE
BpeMsi mpousBoauTcs kinaccupukamus CYBJ] [3-6]:

1. Ilo cmenenu ynusepcanonocmu paznudarotr CYB/I:

e 00WIEro Ha3HAYEHUS,

e CIECHHAIN3UPOBAHHBIC.

CVEB]] obwezo Haznauenus — MPOTPAMMHBIC KOMIUICKCHI, MpeAHA3HAYECHHBIC
JUTSI BBITIOJTHEHHS] BCEH COBOKYITHOCTH (DYHKITUM, CBS3aHHBIX C CO3/IaHUEM, OOHOBIIE-
HUEM U1 DKCIUTyaTanueit 0a3pl JaHHBIX WH()OPMAITMOHHONW CUCTEMBI.

CYB/l obuiero HazHayeHUs HE OPUEHTUPOBAHBI HA KaKyIO-TM00 MPEeAMETHYIO
obnacte. anueim CYBJl mpucyiu pa3Buthie GyHKIMOHATBHBIE BO3MOXKHOCTH, MO3-
BOJISIFOLIUE PEIIaTh MPAKTUYECKHU JHO0OBIE 3a/1a4H.

Cneyuanuszuposannvie CYBJ/[ co3aaloTcs B T€X cClydasix, KOrja HU OJHA U3
cymectByomux CYBJl o0miero Ha3HaueHus HE MOKET YAOBIETBOPUTEIHHO PEIIUTD
3a/lauu, CTOSIIUE Tepes] pa3padOTUYMKaMu, HAlpuMep, HE MOCTHTaeTcs Tpedyemoe
ObIcTposielicTBIE 00pabOTKH win crienududeckre (YHKITMH KOHKPETHOU MPEaMET-
HOM 00JacTu TPeOYIOT OTAENIBHOIO PEIIEHUs, MI0X0 PeaTu3yeMOro CTaHIapTHBIMU
¢dbyukiuamu o0bruHBIX CYBJl. CneumanmusupoBannbie CYBJ] mpeaHazHadeHbl IS
pelIeHns] KOHKPETHOM 3ajjauM, a HEOOXOJUMbIE MapaMeTpbl 3TOr0 PELIEeHUs JTOCTH-
raroTcs 3a Cu€T 3HaHMSI OCOOCHHOCTEH KOHKPETHOM MPEAMETHOM 00JacTH, a TaKxke
mMyTEM COKparieHus: PyHKIIMOHAIBHON TIOTHOTHI CHCTeMBI. K UX 4MCITy MOYKHO OTHE-
CTH, Hampumep, UHHOPMAIMOHHO-TIONCKOBBIE WM WH(OPMAIIMOHHO-TIPABOBBIE CH-
cTeMbl. B yacTHOCTH, CyIlIECTBYeT HECKOJIbKO M3BECTHBIX HMH(POPMALIMOHHO-
PaBOBBIX CUCTEM, Takux Kak «KoHcynbTanT», «Koaekcy, «I'apant» u T. 1., paboTta-
IOIIKX MO yNpaBieHUueM crnenuann3npoBaHHbix CYB/[, kpome TOro x 3Toi rpyrmrme
MO>KHO OTHECTH MPOAYKTHI 1aTgopMbl «1Cy», «l"anakTuka» u T. 1.

2. Ilo mooenu oannwvix ucnonbzyemon b/l paznuyaror:

® UEpapXUYECKUE;

® CCTEBBIC;

® DPEISIIMOHHBIE;

® TOCTPEJSIUOHHBIE;

¢ 00BEKTHO-OPUEHTHUPOBAHHBIE;

® MHOTOMEPHBIE.

OToT KpUTEpHil Kiaccudukauu O6oJiee MoAPOOHO pacCMOTpeH B 1. 1.5 yuel-

HOTr'0 MOCo0Ous.
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3. Ilo memooam obpabomku u opeaHu3ayuu XpameHus OAHHLIX PAZIAYAIOT
CYB/:

® [EHTPAIN30BAHHbIE;

® pacnpeaescHHbIE.

Llenmpanuzosannas CYB]/] pabotaeT ¢ 0a30i JaHHBIX, KOTOpas XpPaHUTCS B
NaMsATH OJJHOM BBIYMCIUTEIBHON CUCTEMBI, K KOTOPOH MOTYT OBbITh MOAKIIOYEHBI He-
CKOJIBKO JIPYTUX KOMITBIOTEPOB.

Jlia paccmotpenus noHsATHs «pacnpenenenHas CYB/]» cnauana nHeoOxoaumo
00paTUThCS K TEPMUHY «pacupenesieHHas 0a3za JaHHBIX)».

Pacnpeoenennasn B/] — 310 HaOOp JOTMYECKU CBSI3aHHBIX MEXIY COOOM pasje-
JSIEMBIX TAHHBIX (M UX OMMCAHMM), KOTOpbIe (PU3UUECKH pACTIPEIEICHbl B HEKOTOPOI
KOMITBIOTEPHOM CETH, HO BOCIIPUHUMAIOTCS MOJIb30BaTEAMU Kak eauHas b/l

Pacnpeoenennas CYE/] — 3T0 mporpaMMHBIA KOMIUIEKC, MpeIHa3HAYE€HHbBIN
JUIsl yOpasieHus pacupenesieHHsiMU b/ ¥ mo3Bosisronui caenath pacnpenenéH-
HOCTb MH(OPMALIUY IPO3PAUYHON 711 KOHEUHOTO MOIb30BATEIs.

Cucrema ympaBneHnus pacupeneneHHbiMu 0azamu gaHHBIX (CYPBJI) cocrout
U3 €AUMHOM JIOTMYEecKOW 0asbl NaHHBIX, Pa3[eJICHHOW Ha HEKOTOPOE KOJIMYECTBO
¢parmenToB. Kaxnpiii ¢parmeHT 0a3bl JaHHBIX COXpaHSETCS HA OJHOM WJIM He-
CKOJIBKUX KOMIIbIOTEpaX, KOTOPhIE COEIMHEHBI MEXKy COOOM JTUHUSMHU CBS3U U KaX-
IBINA U3 KOTOPBIX paboTaeT noj ynpasnenueM otaenbHoi CYB/I.

4. Ilo cnocoby oocmyna k B/] paznuaarotr CYB/I:

e (hailsi-cepBepHbIC;

® KIIMECHT-CEPBEPHBIE;

® BCTpaWBacMbIE.

B ¢atin-cepsepnvix CYB]] (daiinbl qaHHBIX pacmoiaraloTcs MEHTPATU30BAHHO
Ha (aiin-cepBepe. DynknuonansHas yacte CYB/I, kak mpaBuiio, pacrosiaraercs Ha
KQKJIOM KJIMEHTCKOM KOMIIBIOTEpE, a JOCTYH K JaHHBIM OCYIIECTBIISIETCS 4Yepes3 JIO-
KaJIbHYIO ceTh. K nmpenmyliiecTBaM TaHHOW apXUTEKTYPbl OTHOCSITCS MPOCTOTA B pea-
JU3ALMK ¥ UCTIOJIb30BAHUM CUCTEMBI IPU HEOOJIBIIOM KOJMYECTBE MOJIb30BaTENEH, a
Takke Hu3kas Harpyska Ha LIII cepsepa. Hemocrarkamm sBISIOTCS NMOTEHIHMAIBHO
BBICOKAs 3arpy3Ka JIOKJIbHOW CETH, 3aTPyAHEHHOCTh LIEHTPAIM30BAHHOTO YIIpaBJIe-
HUS, MPOOIEeMbl O0OECTIeUeHUsI TaKHX BA)KHBIX XAPAKTEPUCTUK KaK BBICOKAs HaIEX-
HOCTb, BBICOKAsI IOCTYITHOCTb U BbICOKas Oe30macHOCThb. [IpuMeHstoTcs yaiie Bcero B
JIOKAJIBHBIX MPUJIOKEHUSAX U CUCTEMAX C OTPAHMYEHHBIM YUCJIOM MOJIb30BATEINEH, KO-
TOpbIEe UCTIONIB3YIOT yHKIMHU ynpasienus bJl. K atomy knaccy oTHocsTCs clieayto-
e CYB/I: MS Access, FoxPro, dBase, Paradox u np.
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Knuenm-cepsepnas CYB]] pacnionaraercsi Ha cepBepe Bmecte ¢ b/l u ocy-
HIECTBISAECT JOCTYN K b/ 1S MHOTHX KJIIMEHTOB, HAXOJAIIUXCSA B CETH. B KOHTEKCTE
0a3bl 1aHHbIX KIUMeHTcKas yacTh CYB/] ynpapinser nonb3oBaTeabCKkuM HHTEpdeiicom
U JIOTUKOW MPUIIOKEHUS, IEUCTBYS KaK MHTEJUIEKTyallbHast paboyasi CTaHIIMs, Ha KO-
TOPOI1 BBIOJHSIOTCS MPUIIOKEHHUS 0a3 HaHHbIX. KIIMEeHT mpuHUMaeT OT MoJib30BaTe-
JIs1 3aMpocC, MPOBEPSIET CUHTAKCHC U (HOPMUPYET 3ampoc K 0a3e JaHHBIX Ha si3bike b/l
(manpumep, SQL), KOTOPBI COOTBETCTBYET JIOTUKE MPHIOKEHUSA. 3aTEM OH NIEPENAET
COOOIIIEHUE CEepBEPY, 0KUAAET MOCTYIUICHHS OTBETa U (opMaTUPYET MOTyUYEHHBIE
JaHHBIE JJIA TPE/ICTaBlIeHUs UX MoJib3oBaTento. CepBep NMpUHUMAET U 00pabdaThIBacT
3anpockl K 0a3e JaHHBIX, a 3aTEM IEpelaeT MOTyYeHHbIE pe3yabTaThl 0OPAaTHO K-
eHTy. B dyHkmmm cepBepa Takxke BXOAAT 00paboTKa, MpoBepKa MOJTHOMOYNNA KITUEH-
Ta, obecreueHue TpeOOBAHUN IEIOCTHOCTH, MOAJEPKKA CHCTEMHOTO KaTalora, a
TaKk)K€ BBIMOJIHEHHUE 3arpoca U OOHOBJIEHHE AaHHBIX. Kpome Toro, cepBepoM mo-
JEP/KUBAETCS YIPABICHUE MapAJUIEIIbBHOCTBIO U BOCCTAHOBJIEHUEM, a TAKXKE LIEJIbIN
psan apyrux Heooxoaumbix Gynkuuii. Knuent-cepepusie CYB/I B HacTos1Iee Bpems
3aHUMAIOT LEHTpalibHOE MecTo cpeau Bcex CYDB/] u ABisitoTCS OCHOBOM TpU paspa-
00TKe OOJBIIMHCTBA UHPOPMALIMOHHBIX CHUCTEM C Pa3IU4YHbIM YMCIIOM IOJIb30BaTe-
neit. Karomy kmaccy CYBJl otnocstcs MS SQL Server, Oracle, MySQL, Post-
greSQL, Interbase, Firebird u ap.

Bcempausaemas CYB]] — aTo 6mbimoTeka, KOTOpasi MO3BOJISACT YHUDHUIHPO-
BaHHBIM 00pa3oM XpaHUTh OoJibliue OOBEMBI JAHHBIX Ha JIOKAJHHOW MaIIUHE.
B otnuune ot kimeHT-cepBepHbIX BeTpauBaeMble CYBJl He mpencrtaBisitoT coboi
HE3aBHUCHMBII MPOLECC, C KOTOPBIM B3aUMOJEHCTBYET IpOrpaMma, a SIBJISIFOTCS CO-
CTABJIAIONICH YaCThIO MPOrPAaMMBI U MOJHOCTBIO JIMOO YaCTUYHO MHTETPUPYIOTCS B
Hee. BerpanBaembie CYB/] 3auacTyto mpeBOCXOIAT 110 CKOPOCTH KIMEHT-CEPBEPHBIE,
B YaCTHOCTH TP HMCIOJb30BAaHUM OTEpPAllMii YTEHUs, U MIPU 3TOM HE TpeOyIOT ycTa-
HOBKH CepBepa, Mo3TOMy BocTpeboBaHbl B JokanbHOM [10. 3ayactyio BctpauBaeMbie
CYB/l opueHTHpYIOTCS JUOO0 Ha pEIIEHUE Y3KOro CHeKTpa cnenupuyeckux 3ajad,
100 CO3/1AI0TCS CIIEUUATBHO AJI UCTIOJIb30BaHUSI B KOHKPETHOM KOHEYHOM IPOYyK-
T€ WK paboThl C OAHUM cpeacTBoM pa3pabotku. K aromy kinaccy CYBJl oTHOCsTCS
SQLite, Berkeley DB, Microsoft SQL Server Compact u ap.

1.4 IIpencrasiienune naHHbIX B B/]
Kak yxe roBopunoce, kaxmaass HHGOPMAIMOHHAS CHCTEMa B 3aBHCHUMOCTH OT
HA3HAUYCHUA UMEET ACIJIO C TOU WJIX UHOM YaCTBIO KOHKpCTHOI‘O MUpa, KOTOPYIO IIpH-

HSITO HA3bIBATH NMpedMemHol ob1acmoio. AHAIIU3 IPEAMETHON 001acTH SIBIIsIETCA He-
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00XOIMMBIM HAYaJIbHBIM 3TalloM pa3padOTKU 000N HMH(MOPMAIMOHHOW CHUCTEMBI.
MIMeHHO Ha 3TOM 3Tane onpeAensitoTcs nHGOpMaIMOHHbIE TOTPEOHOCTH BCeX Oymy-
KX TOJIb30BATENEeH CHUCTEMbl, KOTOpPhIE B JAJIbHEUIIEM W OMPENENST COJAEpKaHHE
0a3bl MaHHBIX [7].

OObeauHss YacTHBIE MPECTABICHHS O COACPKUMOM Oyayiiei 06a3pl JaHHBIX,
MOJIYyYEHHBIE B pe3yJIbTaTe OMpOCa IMOJIb30BaTENCi, U CBOM MPEACTABICHUS O JaH-
HBIX, KOTOPBIE MOTYT MTOTPEO0OBATHCS B MPUIIOKECHHSIX, Pa3pad0TUYMK CHaYaaa CO3acT
0000111eHHOEe HepOopMaJbHOE OMKMCAaHUE CO3JaBaeMOM 0a3bl JAaHHBIX, HA3bIBAEMOE
unghonocuueckou modenvto. OTHONU U3 TIABHBIX 3a7a4 pa3pabOTUMKa Ha HaYaJIbHbBIX
JTanax MpPOEKTUPOBAHUS ABISIETCS CTPYKTYPHU3ALMS MOTYYEHHBIX MOJIb30BaTEIbCKUX
MIPEICTABJIICHUI U BBISIBIICHHE OOBEKTOB M B3aMMOCBSI3€H B MPEIMETHON 00JIacTH Ha
OCHOBE IMOJTyYEHHBIX JTAHHBIX.

B mporecce HaydHBIX UCCIENOBAHUMA, TOCBSIIIEHHBIX TOMY, KAK IMEHHO JTOJIK-
Ha ObITh ycTpoeHa CYB/I, mpeanaranuch pasnuyHbie criocoObl peanu3anuu. CaMbiM
KU3HECTIOCOOHBIM M3 HHMX OKa3aJlaChb TPEXYpPOBHEBas apXWUTEKTypa 0a3 JaHHBIX,
npeajgoxkeHHas B 1978 r. KOMUTETOM IUIaHUpPOBaHUS cTaHaapToB U HOpM SPARC
(Standards Planning And Requirements Committee) aMepUKaHCKOTO WHCTUTYTa IO
craggaptuzaruu ANSI (American National Standard Institute), n3oOpaxeHHas Ha

pucyHke 1.1.

Buemnuii | [Ipeacrasnenue No 1 [Ipencrasnenue No 2 [IpencraBnenne N
YPOBeEHb (Monens 1) (Monens 2) (Mogens N)
KonuenryanbHblit Konuenryansaast monens bJ]

YPOBEHb (cTpykTypa)

Buyrpennmnii BuyTtpennsist monens b

YPOBEHb (mpencTaBieHue B TaMSITH)

Puc. 1.1 — TpexypoBueBas apxurekrypa ANSI/SPARC

Buewnuii yposenv (yposenv noavszosameneti) — CTPYKTypHBINM ypoBeHb B/,
ONPENEIIAOIIMN T0JIb30BATEIbCKUE NIPEACTABICHU JaHHbIX. Kaxkiast moiap30BaTeb-
CKasl Tpymia Mmojiy4aeT cBoe COOCTBEHHOE MpejcTaBieHue JaHHbIX B B/I, Tak ke, kak
M BIIOCJIEACTBUU KaXJ0€ MPUIIOKEHHE Win dacTh uHTepdeiica C KOHKpETHOTO

noJib30BaTesst OyneT paboTaTh TOJIBKO C ONPEAeIEHHON YacThio AaHHbIX. Kaxaoe Ta-
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KO€ IIPEACTABJIICHHE [aHHBIX J1aeT OPUEHTHUPOBAHHOE HA IIOJIB30BATENsl ONMCAHUE
AJIEMEHTOB JAaHHBIX, U3 KOTOPBIX COCTOMT IPEACTaBICHUE IJaHHBIX, U OTHOLICHUM
Mexay HAUMH. COBOKYITHOCTb TaKMX IOJIb30BATEIbCKUX IIPEACTABICHUNA JAHHBIX U
JIaeT BHEIIHUM YPOBEHbD.

Konyenmyanouwiii yposenv (yposenvb npoekmuposujuxa) — CTpyKTYpHBIA ypo-
BEHb, OIPENEISIONINIA JOrMUECKyI0 cXeMy 0a3bl TaHHBIX, I03TOMY JaHHBIH YPOBEHb
TaKXe€ 4acTO Ha3bIBAIOT JIOTHYECKMM. Ha TaHHOM ypOBHE BBIITOIHAETCS KOHILIENTY-
aJIbHOE MPOEKTUPOBaHUE 0a3bl NaHHBIX, KOTOPOE BKJIIOYAET aHAIU3 MH(OPMALIUOH-
HBIX [TOTPEOHOCTEN IM0JIb30BATENEH U ONPEIECIICHNE HY)KHBIX UM JJIEMEHTOB JAHHBIX.
Pe3ynpTraToM KOHLENTYaJIBHOIO NMPOSKTUPOBAHUS SBIICTCA KOHILENTyalbHas CXeMa,
JIOTUYECKOE OMMCAHNE BCEX DJIEMEHTOB JAHHBIX U OTHOLIEHUN MEK1y HUMH.

Brympennuii yposenv (yposenv ¢husuueckux ycmpoiicme) — 3TO YpOBEHb,
OnpeAesomui pu3ndeckuil Bua 6a3pl JaHHBIX, OPUEHTUPOBAHHBIN HA (PU3NYECKOE
XpaHEHUE U CBS3aHHBINA CO CIOCOOAMHU COXpaHEHHUS MHQOpPMAIMH HAa (PU3NIECKUX
ycrporictBax. C JaHHBIM ypPOBHEM CBsI3aHbl BHEIIHME 3allOMMHAIOLIUE YCTPOWCTBA,
¢usnueckue aapeca, MHAEKChI, yKa3aTteau U T. 4. Ha 3ToM ypoBHe periaercs, Kakue
¢u3nueckre ycTponcTBa OyIyT XpaHUTh JaHHbIE, KAKUE METO/bI JocTyna OyayT uc-
MOJIb30BATHCA IS U3BJICUEHUS M OOHOBJICHUS JAHHBIX U KaKHe MEpHI CIeAyeT Mpu-
HATH JUIS TIOAIEP>KAHUS UITH TIOBBIIIIEHHSI OBICTPOICHCTBUS CUCTEMBI YIIpaBiieHus Oa-
3aMU JaHHBIX.

Jlpyrumu ciaoBamMu, MOKHO CKa3aTh, YTO TPEXYPOBHEBAs APXUTEKTypa IO3BO-
JSET B3MVISIHYTh Ha KaXK/yl0 KOHKPETHYIO 0a3y NaHHBIX C TPEX Pa3IM4HbIX CTOPOH.
ITosnb30BaTenb BUANUT TOTOBBIE TAOIUIBI M (POPMBI, OCYILIECTBIIASA ONepaluu ¢ 6a3on
JaHHBIX Yepe3 CBOW MEepCOHAIBHBIN MHTep(dEnc, KOTOPHIM MOXKET OTIMYAThCS OT UH-
Tepdeiica qpyrux moib3oBaTeneld. PazpaboTumk WM MPOEKTHPOBIIMK PabOTaeT co
cXeMo# 0a3 JaHHBIX U pellaeT, KakuM 00pa3oM OpraHU30BaTh PallMOHAIBHOE XpaHe-
HUE JaHHBIX U 00ECHEUYNUTh BhIJa4y HEOOXOIUMBIX JaHHBIX MOJIB30BATENIO IO 3aIpo-
cy. Tperuii ypoBeHb, o cyTH, cBsa3biBaeT padory CYBJ] ¢ daiinoBoit cucteMoit u
annapaTHbIMH yCTPOHCTBAMM.

Hezasucumocms om oanneix. OCHOBHBIM Ha3HAUEHHUEM TPEXYPOBHEBOW apXu-
TEKTYpHI ABJISAETCS OOECIeueHNne He3aBUCUMOCTH OT JAaHHBIX, KOTOpasi 03HAYaeT, 4To
M3MEHEHHMS Ha OJJHOM M3 YPOBHEHN HE JOJDKHBI OKA3bIBATh BIMSHUE HA APYIHE YPOB-
HU. Pa3znuuaior ABa TUIa HE3aBUCUMOCTH OT IaHHBIX: JI02UUECKYI0 U (PUSUUECK)IO.

Jlocuueckas nezasucumocms OT JAHHBIX O3HAYaeT IOJIHYIO 3allUIIEHHOCTb
BHEILHUX IIPEACTABICHUN OT U3MEHEHUH, BHOCUMBIX B KOHLENTYAJIBbHYIO cxemy. Ta-

K€ HU3MCHCHHA KOHHCHTyaHLHOﬁ CXEMbI, KakK I[O68,BJ'ICHI/IC HWIIN YOJAJICHHUC HOBBLIX
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CYLIHOCTEH, aTpuOyTOB MJIM CBS3EH, JOJDKHBI OCYIIECTBIATHCA 0€3 BHECEHUS H3Me-
HEHUIl B y’K€ CYIECTBYIOLINE BHEIIHHUE MPEACTABICHUS (CXEMbl) UM NEPENNChIBa-
HUS IPUKIIAJAHBIX IIPOIPAMM.

Duzuueckas He3a8UCUMOCTb OT NAHHBIX O3HAYACT 3AIMILEHHOCTh KOHLEITY-
aJIbHOM CXEMBI OT U3MEHEHHM, BHOCUMBIX BO BHYTPEHHIOIO cXeMy. Takue n3MeHEeHHs
BHYTPEHHEH CXEMbl, KaK UCMOJIb30BAaHUE PA3TUYHBIX (PAMIOBBIX CHCTEM WM CTPYK-
Typ XpaHEHHUs, Pa3HbIX YCTPOMCTB XpaHEHHS, MOAU(PHUKAIUS WHICKCOB, JOJKHBI
OCYILECTBIIATHCS 0€3 HEOOXOAMMOCTH BHECEHUSI U3MEHEHUI B KOHLENTYaIbHYIO WIN
BHEIIHIOIO cXeMbl. llonmbp30BaTenb MOXKET 3aMETUTh M3MEHEHMsI TOJBKO B OOIIEH

MPOU3BOAUTEIILHOCTH CUCTEMBI [§].

1.5 Moaean JaHHBIX

XpaHuMmble B 0a3e JaHHBIC MMEIOT ONPEACICHHYIO JOTHYECKYI0 CTPYKTYpY,
T. €. IPEJICTABIISIOT cO00M HAOOP OOBEKTOB, OMPEAEICHHBIM 00pa30M OpPTaHU30BaAH-
HBIX U CBSI3aHHBIX JIPYT C IPYTOM, a TAKXKE MPaBHiIa YIPABICHUS STUMUA O0BEKTAMHU.

Mooens oannvix (M/]) — 5mo co8oKynHocms cmpyKkmyp OAHHbIX U

onepayuii Ha0 3MUMU CMPYKMYPAMU, NOO0EPHCUBAEMBIX KOHKDEMHOLUL
CVbB/].

B xauecTBe OCHOBHBIX KOMIIOHEHTOB MOJIENEH JTAHHBIX BBIACISIIOT: CTPYKTYPbI
JNAHHBIX, ONIEpalY HaJ JaHHBIMH, OTPAHUYEHHUS MOJIEIIN.

Kak yxe ormeuanock, Bce CYDB/l Mo Monenn HaHHBIX MOXHO pa3feiauTh Ha
UepapXuvecKue, CeTeBble, PEISIUOHHbIC, MOCTPENSIIIMOHHbIE, MHOTOMEPHBIE U 00b-

CKTHO-OPUCHTUPOBAHHLIC.

1.5.1 Uepapxuueckasi MoJejib

Hepapxuyeckass MOETb JaHHBIX SBISIETCS] HAU0O0JIee TIPOCTOM CPEar BCEX MO-
nene. Mctopuuecku oHa mosiBUJach mepBoil W Oblia peanuszoBaHa B CYBJ[ IMS
komnanuu IBM — oHOM U3 MEPBBIX 3aperucTPpUPOBAHHBIX NPOoMbIIUIeHHBIX CYB/I.
[TosiBeHUE 3TOM MOJIENN CBA3AHO C TEM, YTO B PEATBHOM MHUPE OYEHb MHOTHE OTHO-
IIEHUS] BBICTPOEHBI HEPAPXUUECKUM CIOCOOOM, KOTJIa OJMH OOBEKT SIBIISAECTCS POAU-
TEJTBCKUM, & C HUM MOXET OBITh CB3aHO HEKOTOPOE KOJIMYECTBO MOAYUHEHHBIX 00h-
€KTOB, KaX/blil U3 KOTOPBIX B CBOK OYEPEIb MOXET BBICTYNATh POJAUTEIBCKUM IS

OOBEKTOB CIEAYIOLIErO YPOBHSI.
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Hepapxuueckasi IpeBOBUAHAS CTPYKTypa JTaHHBIX CTPOMUTCS U3 Y3JIOB U BET-

Bel. V3en mpencrtaBisieT co0Oil COBOKYMHOCTh aTpUOYTOB JIaHHBIX, OMUCHIBAIOLIUX

HEKOTOPBIM 00beKT. HauBbICIIMIl y3e1 B HMEpapXUUeCKOW JAPEBOBUIHON CTPYKTYpE

Ha3bIBACTCA KOpHEM. 3aBHUCHMBIC Y3JIbl pacCIioaararoTCsa Ha Oosice HUBKHUX YPOBHAX

nepesa (puc. 1.2).

D E

Puc. 1.2 — Ilpumep cTpyKTYypbl HEPAPXUUECKOTO JIepEBa

Hepapxuueckas M/J] opraHu3yeTr JaHHBIE B BUAE UEPAPXUUYECKOW APEBOBU/I-

HOM CTPYKTYPBI: KaXIbIH K3EMIUISP KOPHEBOTO y3Jia 0OpasyeT Hauyano 3amucu bJl,

T. €. uepapxuueckas bJl cocTOUT U3 HECKOJIBKUX JI€PEBHEB.

Hepapxuueckast ApeBOBUIHASI CTPYKTypa BCErJa YIOBIETBOPSET CIICAYIOIINM

YCJIOBUAM:

1)
2)

3)

4)

S)

6)

uepapxus Bcerja HauMHaeTcs ¢ KOPHEBOTO Yy3I1a;
KKl y3€Jl COCTOUT M3 OJHOTO WJIM HECKOJbKUX aTpuOyTOB, KOTOpHIE
OMHCHIBAIOT OOBEKT B JAHHOM Y3II€;

y3€eJl, HaXOJIAIIUICS Ha MPEAlIeCTBYIOUIEM YPOBHE, SIBISETCS HUCXOIHBIM
JUTSI HOBBIX 3aBHCHMBIX Y3JI0B. 3aBUCHUMBIE Y3JIbI MOTYT JOOABISTHCS KaK B
BEPTUKAILHOM, TaK U B TOPU3OHTAIHHOM HAIPaBJICHUH O€3 BCSIKHX OTrpa-
HUYEHUI (MCKIIIOYEHHE: Ha MEePBOM YPOBHE MOXKET HAXOJUTHCA TOJIBKO
OJIMH y3€JI, HA3bIBAEMbIil KOPHEBBIM);

KKl y3€Jl, HaXOMASIIUICS Ha HUKHEM YpPOBHE, COCAMHEH C OJHHM U
TOJBKO OJHUM y3JIOM Ha YPOBHE BHIIIIE;

JOCTYT K Ka)XXJOMy Y3I1y, 32 UCKIIFOYEHUEM KOPHEBOTO, MPOUCXOAUT uepes
WCXOJHBIN Y3€;

BO3MOXHO CYILIECTBOBAHHE JHOOOT0 YHUCIA HK3EMIUISIPOB Y3JIOB KaXKIOTO
ypoBHs. Kaxaplii 9K3eMILIsip HEKOTOPOTro y3ia B (3a uckitoueHneM KopHe-
BOT'0) COEAMHEH C JK3EMILUIIPOM HCXOJHOTO Y374, T. €. MOXKET CYILIECTBO-
BaTh MHOT'0 3K3eMILISIPOB y3i1a B. JIns kaxka0oro sk3emMIusipa y3ina A MOXKeT
CYyILIECTBOBATh HYJb, OAWUH WJIA HECKOJBKO SK3EMILIIPOB MOPOKIECHHOIO

uMm y31a B u 1. 1. [8].
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Hepapxuueckast Mojienb 0a3bl JaHHBIX, OMKUCHIBAIONIAS CTPYKTYpPY OpraHu3a-
1IUH, IPEACTABIICHA HA pUCYHKE 1.3.

Opranuzaiyst
Otnenel H Oumnanel H
Hauanbhuk CoTpyaHUKH H

Puc. 1.3 — IIpumep nepapxuueckon moaenu b/

Jlocmouncmea mooenu:

1. Hamuuue xopomo 3apexkomennoBaBimx ceds CYB/I, momnepxuBaronmx
HUEPAPXUUECKUE MOJIEIIN JaHHBIX.

2. TlpocroTa moHUMaHUA M yA0OCTBO pabOThI ¢ UEPAPXUUYECKHU YIOPSTOUYECH-
HOM HH(pOpMaLHEH.

Heoocmamku mooenu:

1. W3-3a cTporoii nepapxu4eckon ynopsaouyeHHOCTH OOBEKTOB MOJEIHU 3HA-
YUTEIIBHO YCIIOKHSIOTCS ONEPALIMU BKIIFOUEHHUS U yIATICHUS TAHHBIX.

2. Joctyn Kk 1000My Y371y BO3MOKEH TOJBKO Y€pe3 UCXOJIHBIN, UTO CHUKAET
CKOPOCTh CUCTEMBI ITPX OTBETAX Ha 3alpPOCHI.

3. CHoXHOCTh peanu3alui HEMEePaApXuIECKUX CTPYKTYP.

B Hacrosiiee Bpemst nepapxuyeckasi MOJIENb TAHHBIX NPAKTUYECKU HE TPUME-

HSETCS U MPEACTABIIICT UHTEPEC KAK OJHA U3 MEPBBIX MOSIBUBIIUXCS HA CBET MOJIE-

JIeH.

1.5.2 CereBast moaeJib

CraHpapT ceTeBOM MOJIENU JIaHHBIX BIiepBbie ObLT pa3zpaboran B 1975 r. opra-
Huzanueir CODASYL (Conference of Data System Languages), koTopasi onpesenu-
7a 0a30BbIe MOHATHUS MOJENU U (OpMaJIbHBIN S3bIK OMHCcaHus [8].

CereBasi MOJIENIb TAaHHBIX SIBJISAETCS PAa3BUTHEM HEPAPXUUYECKOM MOJEIH, M03-
BOJISISL OTOOpaXKaTh pa3HOOOpa3HbIE B3aMMOCBS3H 3JIEMEHTOB JaHHBIX B BUJE MPOU3-
BOJIbHOTO Tpada (puc. 1.4).
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Puc. 1.4 — Bun cBsi3eii B ceTeBOU MOOAENN

B BepmimHax rpacda npu uHTEpHpeTalud pa3MenialoTcs TUIIbI 00bEKTOB (CYIII-
HOCTEi), a pedpa rpada SBISIOTCS THUTIAMHU CBSI3€H MEXIy THNaMu cymHocTed. OT-
JUYUEM CETeBOW MOJIETH OT UEPAPXUUECKOU SBIIICTCS TO, YTO JIFOOAS 3aITUCh MOYKET
BXOJIMTH B JIIOO0OE YMCII0O UMEHOBAHHBIX CBSI3€H U (DAKTUYECKHU 371€Ch HET KOPHEBOTO
y371a, T. K. T100as 3aIMCh MOXKET OBITh OIPE/IeNICHa KaK TOYKa BXO/a.

OCHOBHBIE THUIIBI CTPYKTYP IaHHBIX CETEBOM MOJIEIH: DJIEMEHT JaHHBIX, arpe-
raT, 3aruch, Habop, 6a3a JTaHHBIX.

DNeMEeHT JaHHbIX — HaUMEHbIIasi MOMMEHOBAHHASI €IMHUIIA JAHHBIX (aHAJOT
noJisi B (paiJIOBBIX CUCTEMAX).

DneMEeHThl JaHHBIX OOBIYHO HCTOJB3YIOTCS ISl MPEACTABICHUS OTIACIBHBIX
AJIEMEHTAPHBIX CBOWCTB OOBEKTOB, HANMpUMEp <HUICHTU(DHUKAIMOHHBIA HOMEDP™>,
<KOJl_CTyJIeHTa> U T. 1. VIMs a1emMeHTa JaHHBIX UCTIONb3YETCs JUIsl €ro UuaeHTuduKa-
IIUU B CXEME CTPYKTYpPbI JaHHOTO 00Jiee BHICOKOT'O YPOBHSI.

Arperar JaHHBIX — TOMMEHOBaHHAs! COBOKYITHOCTh 3JIEMEHTOB JIaHHBIX BHYTpU
3aMmucH, KOTOPYIO MOKHO paccMaTpuBaTh Kak €IMHOE TIEJI0E.

3anuch — NOMMEHOBAHHAs! COBOKYITHOCTh 3JIEMEHTOB JIAHHBIX WA DJIEMEHTOB
JAHHBIX U arperaTos.

HaGop — monmeHOBaHHasi COBOKYITHOCTH 3amucei, 00pa3yIonux IByXypOBHE-
BYIO UEPAPXUYECKYIO CTPYKTYpY. DTOT TEPMHH HE SIBJIIETCS aHajorom Habopa Qaii-
noB. Kaxnpiii Tum Habopa MpeacTaBisieT cOO0N OTHOIICHHE (CBSI3b) MEXAY ABYMS
WM HECKOJIbKUMU TUTIAMU 3aMHCeH.

Llocmouncmea mooenu

['maBHBIM JTOCTOMHCTBOM CETEBOM MOJICNINA SIBIIAETCS BO3MOYKHOCTBH ITPOCTOM
peanu3alyi 9acTo BCTPEYAIONIUXCS B PEaTbHOM MHUPE B3aUMOCBSI3EH «MHOTHE-KO-

MHOTI'UM)).
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Heoocmamku mooenu:

1. BhICOKas CIO)KHOCTh U )KECTKOCTh cXeMbl B/I.

2. CnaOblif KOHTPOJIb IIEJIOCTHOCTH CBSI3€H M3-32 BOBMOXKHOCTH YCTaHOBJICHUS
IIPOU3BOJILHOTO KOJIMYECTBA CBsI3eM B b/I.

3. Bo3MoxHas norepsi He3aBUCUMOCTH JTaHHBIX OT MPOrpamMM IPHU peopraHu-
3anuu b/I.

4. CHOXHOCTH JjIsl IOHUMAaHUS U Pa3pabOTKH MPUKIIAAHBIX MPOTPAMM Ha OC-

HOBE JaHHOM Mojenu [3].

1.5.3 PeqsiuuoHHasi Mo eJIb

PensiuvonHas Mmonens naHHbIX OblIa pa3padoTaHa B Hayane 1970-x rr. amepu-
kaHckuM Marematukom J. ®. Kommom, KoTopsiii BrepBbie cHopMyIrpoBaT OCHOB-
HbIE TIOHATUSA U orpanmueHus moxaenu. lIpennoxenus Kogna Obu HACTONBKO 3d-
(beKTUBHBI ISl cUCcTeM 0a3 JaHHBIX, YTO 3a Pa3paOdO0TKy MOJENTH OH ObUT yIOCTOCH
MPECTIKHON TTpeMuu ThIOpUHTA B 00JIACTH TEOPETUUECKUX OCHOB BBIYUCIUTEIHLHOM
texHuku. [IpocroTa, rHOKOCTh M HATJISAHOCTh JAHHOW MOJAENH KakK sl pa3padoTyu-
KOB, TaK W JIJIsl BCEX IMOJIb30BaTENEH, MPUBIEKIN K HEH IIMPOKOE BHUMAHUE U OIpe-
JETUIN OOJIBIIYI0 TOMYJISIPHOCTh. B cBsizu ¢ 3TuM yxke B 1980-X rr. pensiimoHHas
MOJIEb CTaja MpoMbIlIIeHHBIM cTaniapToM CYB/] [8].

PensimonHas Mozienib OCHOBBIBAETCS HA MOHATUU omHouleHue (OT aHr. — rela-
tion). HarnsgHoit gopmoii mpecTaBlieHus] OTHOLIEHUS SIBIISIETCS OOBIYHASI ABYMEp-
Has TaOJuIla, KOTOpasi UMEET CTPOKH (3alKCH) U CTOJIOIbI (KOJIOHKH ).

Tabnuua oTpakaeT pealbHbIA WM BUPTYaJIbHBI OOBEKT PEaNbHOTO MHpA,
Ha3bIBAEMbIN CYIIHOCTBIO, & KaK/iasg €€ CTpoKa OTPaXaeT OJIMH KOHKPETHBIN IK3EeM-
ISP 00BEKTa — SK3EMIUISIP CYIIHOCTH. Tabnuia conep XUt 2 riiaBHbIE YacTU: 3aro-
J0BOK M Habop 3ammceil. [Ipu 3TOM Bce 3amuicu 0053aTebHO MMEIOT OJIMHAKOBYIO
CTPYKTYpY, ONUCaHHYIO B 3arojoBke Tadnuipsl. Hanpumep, Tabnmuna «Muadopmarus o
COTPYJIHUKAX», U300pakeHHAsl Ha pUCYHKe 1.5, COAEpXKUT CBEACHHS O COTPYIHHUKAX,
y KKJO0TO U3 KOTOPbIX UMEIOTCS XapakTepUCTUKU — HOMep, DU O, TOIKHOCTD U Te-
nedoH.

Jl1st opraHu3anuu XpaHeHust, 00pabOTKH U MOUCKA JAHHBIX O Pa3INYHbIX 00b-
€KTaX, a TAaKXKe peanu3alii B3auMOCBSI3ed B MpeIMETHOW 00JacTu B Tabnuuax (OT-
HOIIICHMSIX ) UCIIOJIB3YIOTCS TaK Ha3bIBAEMBIC KITFOUECBBIC ITOJIS.

Jlocmouncmea mooenu:

1. IIpoctoTa M HarfsAHOCTH MPEACTABICHUS JaHHBIX.

2. Hamuuue PA3BUTOIO A3bIKA YIIPABJICHHA JaHHBIMU.
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3. Hcnonb3oBaHUE NMPAKTUUECKHA BO BceX coBpeMeHHbIX CYB/I.

4. He3aBuCHUMOCTh NPUKIAIHBIX POTpaMM OT Gu3ndecKkor peanuzanuu b/l.

Heoocmamku mooenu:

1. CnoXHOCTh ONMCaHUS HEPAPXUUYECKHUX, CETEBBIX CBA3EH, a TaKXKe Mpen-
METHBIX 00JIACTEH CO CIIOKHBIMH CTPYKTYPaMH JTAHHBIX.

2. OTHOCHUTEIBHO OOJIBIIIOE UCIIOJIB30BAHUE BHEIIIHEN ITAMSITH.

HanmeHnoBaHue
Tabmuma « MapopMarus o COTpyTHUKAX / TaOJIALIBL
3aroJioBOK
Homep | DO Homxnocty | Tesedon oG
1 NBanos Cepreii [letpoBuu | Umxenep 1100 > Crpoks
2 ITerpoB MBan Cepreesuu | IIporpammuct| 1101 TaOJIHIIBI

Puc. 1.5 — IlpeacraBiieHue JaHHBIX B PEISLIMOHHON MOJIENN

Emé pa3z oTMeTuM, 4TO peSIILIMOHHAs MOJIENb HAa CETOAHAIIHUI JEHb SBIISIETCS
OCHOBHOM 117151 60mbImHCTBa cymecTByomux CYB/I. bonee moapoOHo pensiionHas

MOJCJIb JaHHBIX paCCMAaTpHUBACTCA B I''IaBC 3.

1.5.4 O0beKTHO-OPUEHTHPOBAHHAS MOJEJIb

OOBEKTHO-OPHUEHTUPOBAHHASI MOJIENb TAHHBIX Hadalla pa3pabaThIBaThCs B CBS-
31 C TOSBICHHUEM OOBEKTHO-OPHEHTHUPOBAHHBIX S3BIKOB IPOTPAMMHPOBAHUS B
1990-e rr.

CrannapTu3upoBaHHasi 00bEKTHO-OPUEHTHPOBAHHAS MOJIEINb OITMCAHA B PEKO-
meHganusax crangapra ODMG-93 (Object Database Management Group). Peanu3zo-
BaTh B TIOJTHOM 00beMe JaHHbIE PEeKOMEHIAINH Ha HACTOSIIMH MOMEHT HE YJaJIOCh, a
MOTOMY MOYXHO TOBOPHTH JIUIIH 00 a0OCTPAKTHOM «OOBEKTHOMY» MOJXOJAE K JOTHYe-
CKOMY TIPE/ICTABJICHUIO JAHHBIX M Pa3HBIX 00bEKTHO-OPUEHTUPOBAHHBIX PEATU3AIUSIX.

OOBeKTHO-OpHeHTHPOBaHHYIO0 b/l rpaduueckn MOKHO TMPEICTaBUTH B BHIE
JepeBa, y3JdaMH KOTOPOTO SBIISIOTCS O0BEKThI. CBOWCTBA OOBEKTOB OMMCHIBAIOTCS
HEKOTOPHIM CTaHJAPTHBIM TUIOM (HampuMep, String) WM COOCTBEHHBIM THIIOM
none3oBatens (class). 3HaueHHeM CBOWCTB THIA string sSIBISETCS CTPOKA CHMBOJIOB.
3HaueHne cBoWcTBa THMA class eCTh OOBEKT, SBISIOMUICS IK3EMIUISIPOM COOTBET-
CTBYyIOMIEro kiacca. Kaxaprit 00BEKT — 3K3eMIUISIp KJIacCa CUYUTACTCS TOTOMKOM 00hb-
eKTa, B KOTOPOM OH OIpEeJIeNIeH KaK CBOMCTBO. OOBEKT — IK3EMILIIP Kiacca MpUHA/-
JEKUT CBOEMY KJIACCy M MMEET OJHOro poautens. PomoBeie oTHOmeHuss B BJ]

00pa3yloT CBSI3HYIO HEPAPXUIO OOBEKTOB.
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CprKTypa 06’I>CKTHO-OpI/ICHTI/IpOBaHHOFO nmoaxoaa OIMMUChIBACTCs C HCIIOJIB30-

BaHHEM CIICAYIOIHX TTOHSITUI:

UHKanNCcyasayus — OTPaHUIMBAET 00JIACTh BUIUMOCTH UMEHH CBOWMCTBA Ipe-
JIelaMi TOro 00BbEKTa, B KOTOPOM OHO OINPEEIEHO, TO €CTh KaXIblii 00b-
€KT UMEET CBOE HEKOTOPOE BHYTPEHHEE COCTOSIHUE, & TaKKe Habop METo-
JI0OB, C MCIIOJIb30BAaHUEM KOTOPBIX OH MOJY4YaeT JOCTYN K YTEHUIO WU
M3MEHEHHIO ATOTO COCTOSTHUS,

Hacnedo8anue — paclpoCTpaHsieT 00JacTh BUIUMOCTH CBOMCTB 00bEKTa Ha
BCEX €ro MOTOMKOB. B TaHHOM cilyyae UMEETCS B BHUJY BO3MOXKHOCThH CO-
3J1aHUSI HOBBIX KJIACCOB U3 CTapbIX, KOTOPbIE OYyAyT HACIEI0BaTh OMMCAHUE
Y METO/]Ibl CBOMX IMPEAKOB, C BO3MOKHOCTBIO HEKOTOPOT'O MX U3MEHEHUS;
noaumop@uzm 03Ha4aeT CIOCOOHOCTh OJHOTO U TOTO K€ MPOTrPaMMHOIO
KoZa padoTaTh C pa3sHOPOJAHBIMU JAHHBIMHU. PaznuyHbie 0OBEKTHI MOTyYa-
I0T BO3MOXKHOCTh IO-pPa3HOMY pearupoBaTh HA OJMHAKOBBIE BHEIIIHUE CO-

OBITHS B 3aBUCUMOCTH OT peaiu3anun nx METoa0B.

Jlocmouncmea mooenu:

1.

3.

becnpensiTcTBeHHAass MHTErpalys MEXAYy AaHHBIMH U UX 00paboOTKON B
IIPUIOKEHUSIX.

Bo3MoxHOCTE 0TOOpaXkeHus: HH(OPMALIUU O CIOXKHBIX B3aUMOCBA35X 00b-
€KTOB.

Bo3moxxHOCTH BBCACHHA HOBBIX THIIOB JaHHBIX U onepaunﬁ C HUMU.

Heoocmamku mooenu:

1.

OTtcyTcTBUE OOIIETO A3bIKAa MAHUITYIMPOBAHUS JaHHBIMHU.

2. Hwu3skasg cKOpOCTb BBIIOJHEHUS 3aIIPOCOB.

3.

[TpoGiemMbl peanu3aiuy OrpaHUYCHUH 1IEJTOCTHOCTH TaHHBIX [3].

1.5.5 MHoromepHasi MoJeJib

MHOFOMCpHa}I MOJAC/Ib AdaHHBIX CTalla HIHMPOKO IHNPUMCHATHECA C CCPCIHMHBI

1990-x rr., mocie toro kak J. Kogm onmybaukoBan B 1993 r. mporpaMMHYIO CTaThIO,

conmepxkanryto ocHoBHbIe TpeOoBanus k cucteMam OLAP (OnLine Analytical Pro-

cessing —

orepaTUBHAs aHATUTHYECKas 00pabOTKa) MO MpeICTaBICHUIO U 00paboTKe

MHOTOMCPHBIX JaHHBIX.

KC—)TOMy BPpEMCHH CTaAJI0 OYCBUIHO, YTO PCIIIOIMOHHBLIC MOJCIN AdHHBIX HEC-

CMOTpA Ha CBOKO YHHUBEPCAJIbHOCTh HE COBCEM OIITHUMAJIBHEBI IIPHU pa60Te B CHUCTEMaAX

MHTEPAKTUBHON aHAJIUTHYECKOW 00pa®oTku. s ATUX 1eneil craiu MOSBIATHCS

MHoromepHeie CYB/I.
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Nudopmaruss B MHOTOMEPHOW MOJIETH TIPEACTABISCTCS B BUJE MHOTOMEPHBIX
MaccuBOB. B ofgHO# 0a3e MaHHBIX, TOCTPOCHHOM HAa MHOTOMEPHON MOJENIH, MOXKET
XPaHUTBCA MHOXECTBO TAaKMX MACCHUBOB, HA OCHOBE KOTOPBIX MOKHO IPOBOJWTH
COBMECTHBIM aHAJIM3 MoKa3zaresien. Ecii peub uaeT 0 MHOrOMEPHOM MOJEU C Mep-
HOCTBIO OOJIbIIIE ABYX, TO HEOOA3aTENbHO HH(OPMALIHS BU3YAIbHO TPECTABISIETCS B
BHJIC MHOTOMEPHBIX 00BEKTOB. B Takom cilydae moian30BaTellb B KQ4€CTBE BHEITHEH
MOJICNIA TAaHHBIX TOJIydaeT I aHaJIh3a OTPEICTICHHBIE CPE3bl WIIH MPOSKIINHN KyOOB,

KaKk Ha pucyHke 1.6, mpeacraBisieMble B BUJE OOBIYHBIX JBYMEPHBIX TaOJMIl WA

rpaduKoB.
2016
2015
2014
HBanoB 3,215 5,615 8,607
[Terpos 3,570 4288 9,152
CunopoB 3,064 5,114 7,440

Mownutopet  HoytOyku — Tenedonsr

Puc. 1.6 — IIpencraBienue JaHHBIX B MHOTOMEPHOW MOJIENIH

OCHOBHBIE IOHATHSI MHOTOMEPHBIX MOJIENEN: U3MEPEHUE U STUEHKa.

H3mepenue — 3TO MHOXKECTBO OAHOTUITHBIX JAHHBIX, 0Opa3yIOUIMX OIHY W3
rpaHeii runepky6a. B MHOroMepHoi Mojenu M3MepeHHsl WrpaloT Pojib HHICKCOB,
CIIy>KaIlUX JUIsl UIEHTU(UKALUY KOHKPETHBIX 3HAUEHUH B siuelKax THIIEpKyOa.

Huetika — 3TO MOJ€, 3HAYEHHE KOTOPOro OJHO3HAYHO omnpenensercs GuKcupo-
BaHHBIM HAOOpPOM u3MepeHuid. Twm ToJyig Yaimie BCEro OMpeeNieH Kak IHU(pPOBOH.
B 3aBucumoctu oT TOro, Kak (OpMHUPYIOTCS 3HAYEHUS HEKOTOPOMl SYEMKH, OHA MO-
KeT OBbITh epPEMEHHON (3HAYeHMsI U3MEHSIOTCS U MOTYT OBITh 3arpy>Ke€Hbl U3 BHEII-

HEro MCTOYHHUKA JAHHBIX WU CPOPMHUPOBAHBI POTrpaMMHO) OO Gopmysoit (3Ha-
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YeHUsl, MOA00HO (POPMYIBHBIM sTYEHKaM JIEKTPOHHBIX TAOIMI], BEIYUCIIAIOTCS IO 3a-
paHee 3a1aHHbIM (hopMyTIam).

Locmouncmea mooenu:

1. YnobctBo B paboTe ¢ MHOTOMEPHBIMU JAHHBIMHU.

2. DbPeKTUBHOCTh aHATUTUYECKON 00pabOTKU OOIBIIMX 00BEMOB JJAHHBIX.

Heoocmamku mooenu:

1. VY3kocnenuanu3zupoBaHHAs MOJIETb.

2. IlpowurpsIBaeT ApyruM MOZENSIM NPU PELICHUH CTAHIAPTHBIX 3a1ad [3].

1.5.6 IlocTpesasiumoHHAast MO/1€JIb

[TocTpensumoHHass MOAENb JAHHBIX SIBISAETCS PACIIMPEHHOW PEISILIUMOHHON
MOJENBIO, B KOTOPOM HE JEWCTBYET OIPAHMYECHUE HENEIMMOCTH JAHHBIX B SYEHKax
tabnui. Takum 00pa3om, MOCTPEISAIIMOHHAS MOJENb TOMYyCKAeT MHOTO3HAYHBIE T10-
75, cocTosiue u3 Habopa 3HaueHuil. Habop 3HaueHuil akTUuecku SBISETCS OT-
JIETBHON TAOHIIeH, «BCTABIICHHO B SIMEUKY OCHOBHOM TaOHUIIHI.

Taxke naHHas MOJENb NOANECPKUBAET ACCOLMMPOBAHHBIE MHOTO3HAYHBIE T10-
751, COBOKYITHOCTh KOTOPBIX Ha3bIBAE€TCsl accoyuayuet. Ha 1My U KOIUYECTBO MO-
JIel B 3aMuCsIX TaOJIUIIbl HE HaKJIaJbIBaeTCsl TpeOOBaHUE TOCTOSIHCTBA.

Locmouncmea mooenu:

1. BO3MOXHOCTB IIpEICTABICHUS MOJIEH B BUE OJHOUN TaOIHITHI.

2. BpIcoKas HArMAIHOCTb.

3. Tlomeimennas 3pGpeKTUBHOCTh 00PaOOTKN JaHHBIX.

Heoocmamku mooenu:

1. ObecnedyeHne MEIOCTHOCTH JTAHHBIX.

2. ObecnedyeHre HEMMPOTUBOPEUNBOCTH JIAHHBIX [3].

?
'e' KoHTponbHble Bonpock! Mo rrnase 1

1. JlaiiTe ompeneneHue MOHATHUIM «IaHHBIE» U «UH(OOpPMAIUsL», MOSCHUTE,
KaK CBSI3aHBI 3TH TEPMUHBI MEXKTYy COOOM.

B dyem otnnuunsa mexay nHPOpMaIMOHHON CUCTEMOM 1 0a30i JIaHHBIX ?
ITepeuncnure 6azoBnie pyHkuuun CYB/I.

HazoBute ocHoBHBIE KpuTepuu kiaccudukanuu CYB/I.

ITepeuncnure ypoBHu apxutektypsl ANSI/SPARC.

A

HazoBute HEOOCTAaTKH MHOFOMepHOﬁ MOACIN JaHHBIX.
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2 PeasiioHHAs MOAEJIb JAHHBIX

OCHOBHOW MOJIETIBIO JTAHHBIX, MCIOJIL3YEMON B OOJIBIIMHCTBE COBPEMEHHBIX
CYB/, sBnsiercst pensiiuoHHasi MOJEb. /(s MOHMMaHUsI OCHOB OpraHU3allid JaH-
HBIX B PEJSIITMOHHONW MOJICTH MEePBOHAYAIILHO HEOOXOIUMO PAacCMOTPETh OCHOBHEIC

IOHATHA 1 OIPCIACICHUNA.

2.1 OnpeneseHust MoaeIH

Penayuonnasn mooenv oannvix (PM/]) — smo cosoxynuocms 63a-

UMOCBA3AHHBIX OMHOWIEHUN, USMEHAIOWUXCA 60 BPEeMeHU, XPAaHAuas
C8e0eHUsl 0 HEKOMOPOLL NPEOMEemHOL 001acmu.

OCHOBHBIM MOHSTUEM PENSIIMOHHONW MOJIEH SBISIETCS TEPMHUH «OTHOIIICHUEY,
OT KOTOPOTO W TOJyYnsia Ha3BaHUE JaHHAs Mofelb. JlanuM nBa ompesesieHus JaH-
HOMY TEpMUHY.

OmHuowenue — 08yMepHas mMaodoIuya, coO0epHcawds HeKomopbwle

OanHbvle 0 NPeOMemHOU 00aacmu.

Takum o0pa3oM, OTHOIIIEHHE €CTh HE YTO MHOE, KaK OObIYHAs TaOJIuIla, COCTO-
sIasi U3 CTPOK U CTOJIONOB. B nmanpHeliieM BcTpeyaeMblid B JaHHOW TjlaBe TEPMUH
«OTHOIIICHUE» YUTATENb JIJIs y100CTBa MOXET MBICIICHHO 3aMEHATh TEPMHUHOM «Ta0-
mutay. OTHAKO BaXXHO 3alIOMHUTH, YTO HE KAXAYI0 TabJIUIly, KOTOPYIO BBl BCTpeUae-
T€ B JIUTEPATYPE WK MIPU pabOTEe HA KOMIBIOTEPE, MOKHO Ha3BaTh OTHOIIICHUEM.

Ecnu moaxonuTh K OMpeaesieHuIo TEPMIUHA MaTEeMaTUIECKH, TO OHO OYy/IeT BbI-

TJISIACTH CICAYIOIIMM 00pa3oMm.

=

Omnowenue R — 5mo  noomuodcecmeo  Kopmedicell

<d,,d,,...,d, >, 20e d, €D, . D, — 00un uz 00MeHo8 OMHOWIEeHU, a

d, — 3nauenue ampubyma omuouleHus, 6bl10panHoe U3 OOMeHA.

JInsi OTHO3HAYHOW MHTEpIpEeTalui TEePMUHA PACCMOTPUM €HIE HECKOJIbKO

Ba’KHBIX OHpCI[CJICHHﬁ.



Cyuwnocmub — npou380bHblil 00bEeKmM peaibH020 MUpa, OaHHblE O

KOMOpOM He0OX00UMO Xpanums 6 6aze OaHHbIX.
Yarmre Bcero CBeEHUS O CYIIHOCTH XPAHSATCS B OTHOIIEHWUH, @ CAMO OTHOIIIE-
HUE TIOJlydaeT Ha3BaHWe cymniHoctH. Hampumep, cBemenus o cymuoctd «CTyIeHT»

XPAHATCA B OTHOILICHUU «CTYILGHT)).

HOCMb).

VY kaxaoro o0beKTa (CyIHOCTH) PeaTbHOTO MUpPa €CTh HAOOp CBOMCTB, KOTO-
pBIE €ro XapakTepH3yIOT W MO3BOJIAIOT OTJIMYATh JIPYr OT apyra. Hampumep, y kax-
JIOTO CTYJEHTa eCTh (paMHIIUSl W UMs, HOMEp TPYIIIbI, B KOTOPOW OH YYHUTCS, JaTa
poXieHus u T. 1. Bce 3TM XapakTepUCTUKHM W HA3bIBAIOTCS arpubyramu. B oTHOIIE-

HHUMW Ha3BaHHUA BCEX HCO6XOI[I/IMLIX anI/I6YTOB 00BEKTa SBISIOTCS 3d20/1068KAMU

CTOJIOIIOB.

B oTHomIeHnM Bce naHHbIE XpaHATCS B BUJE HAOOpa CTPOK, MepBas U3 KOTOPBIX
IpeCTaBlAeT cO0O0M 3aroJIOBOYHYIO 4acTb, T. €. HA00p Ha3BaHWM aTpuOyTOB, a BCE
NOCJHEAYIOIINE XPAHIT HEMOCPEACTBEHHO CBEICHHUS O KOHKPETHBIX JK3EMILISApPax
CYUIHOCTHU. 37€Ch TaK)XK€ HEOOXOIMMO OTMETHUTh PA3HUILy MEXAY MOHITUSIMH «CYUI-
HOCTBY» U «3K3eMIULIP CYIHOCTH». CYIIHOCTH — 3TO OOBEKTHI, COCTOSIINE U3 Habopa
aTpuOyTOB, T. €. «CTyneHT», «CoTpyauuk», «[Ipeamer» u T. 1. A 3K3eMIUISIp CyLIHO-
CTH — 3TO OAWH W3 KOHKPETHBIX MPEACTABUTENEH NAHHOW cymHocTH. Hampuwmep,
«/BanoB MBan u3 rp. 110» u «Iletpos Iletp u3 rp. S98» ABISIOTCS ABYMS SK3EMILIA-
pamu cymHOCTH «CTyaeHT». CBEIEHHUs O KaXA0M 3K3EMIUISPE CYIIHOCTH XPAHSTCS B
cTpoke Tabnuilel, B PM /] Ha3piBaeMoOi KOpTEKEM.

ZIOM@H — MHOJICECMBO BCeX BO3MOICHbIX 3HAYECHULL ampu6yma

OMHOULEHUS.
Kaxapiii qomeH oOpa3yeT 3HaueHUsl OJTHOTO TUIAa JaHHbIX. Hampumep, nomeH

st atpudyrta «Homep rpynmb» OyAeT COCTOSITh M3 BCEX BO3MOXHBIX HOMEPOB
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rpynn JaHHoro By3a. COOTBETCTBEHHO, THUIT IJAHHBIX JJist aTpudyTa «Homep rpymnmbi»

6y,Z[CT OJWHAKOBBIM AJI1 BCEX BO3MOXHBIX 3Ha‘ICHHﬁ, HarpuMep 4YUCIOBBIM MJIM TCK-

CTOBBIM.

CxeMmy OTHOILIEHUS, 110 CYTH, 0Opa3yeT mepBas CTPOKa TaOIHIIbI, T. €. €€ 3aro-
JIOBOYHASI YaCTh.
Jlnst ynoOcTBa pacCMOTPEHHBIE OCHOBHBIC OMPEACTICHUSI TEPMUHOB PEJISIIUOH-

HOM MOJIeNIM MpUBEEeHBI B TabuIe 2.1.

Tabmuma 2.1 — OcHOBHEBIE 371eMeHTH PMJ]

DJIeMeHT IIpencraBienue
1. | CymHocTh OOBEKT pealbHOTO MUpa
2. | OTHO1IEHNE Ta0muna
3. | ATpubyTt 3aroi0BOK (Ha3BaHUE) CTOJIOIA TAOIUIIBI
4. | Cxema oTHOUIEHUSA Ctpoxa 3aro;ioBKOB TaOIUIIKI (TIepBasi CTPOKA)
5. | Koprex Ctpoxa Tabyuiibl (3arruch TaOIHIIH)
6. | Homen MHO€eCTBO BO3MOXHBIX 3HaUYE€HUM aTpudyTa

B xauectBe mpumepa paccMoTpum oTHouieHue «CTyaeHT» W3 TaOmuisl 2.2,

cocrosiee u3 4 KopTexei, Xxpansiiee oO1yo HHGOPMAIIUIO O CTyAEHTaX By3a.

Ta6nuna 2.2 — OtHomenue «CTyaeHT»

Homep 1017 (0 Harta poxxknenust | I'pynma
1 NBanoB Cepreii [TlerpoBuy 14.05.1988 116
2 [TerpoB NBan CepreeBud 27.01.1989 598
3 AnexkceeB CemeH OneroBuy 05.10.1993 445
4 benos Ilerp IBanOBHY 01.11.1988 116

OtHomenne «CTyaeHT» XpaHUT B ceOe MHPOPMAIHIO O CYITHOCTH (0OBEKTE)
«Ctynent». Cymuocts «CtyaeHt» umeet 4 atpudyta: «Homepy, «OUO» (bamunus,
M3, OTYECTBO), «/laTa poxnaenus» u «I'pymnmna». OTHOIIEHHE COCTOUT U3 4 KOpTe-
KEeW ¥ XpaHUT MHPOpPMALHUIO 0 4 HK3EMILUIIpax CYIIHOCTH — 3TO CTyAEHThI IBaHOB,

[lerpoB, AnekceeB u benoB. 3arosoBoyHasi CTpoka TaOJIHIIbI, KAK Y>KE€ YIIOMUHAJIOCH,
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HA3bIBAETCA CXEMOM OTHOILIEHUS, B IAHHOM IMpPUMEPE OHA BBHINISIAUT Tak — CTyneHT
(Homep, ®U1O, Mlata poxnenus, ['pynmna). Kaxaeiii u3 KOpTeXeW TakkKe MOMKHO
Ha3bIBATh CTPOKAMHM WJIM 3aMUCAMU TAOJUIbI, a 3HAYEHUS KaXI0ro aTpudyTa B 3amu-
CU — 3HaUeHUAMHM ToJier 3anucu. [lopsaok KopTexeil B OTHOLLIEHHWH B 00IIEM cllydae
HE OmNpenelieH, XO0TS B JAaHHOM TpHUMepe I yI0O0CTBA BCE 3alUCH OTCOPTUPOBAHBI
10 3HAYEHUIO TIEPBOTO aTpulyTa.
[TogBoms wTOr AaHHOMY pasneny, chOpMyIHpPYyeM OKOHYATEIBHO IPAaBHIIA,
MO3BOJISIOLIME CYUTATH TAOJIUILY OTHOIIIEHUEM:
® BCE CTPOKH TaOIUIBI 00A3aTENIbHO UMEIOT 0OUHAKOBYIO CMPYKMYpY, T. €.
NOPSAJIOK CIEAOBAHUS 3HAYEHUN aTpUOYyTOB B MOJISIX WIEHTUYEH BO BCEH
TabIHIE;
e B Ta0JHIIE HE MOKET OBITh IBYX aTpUOYTOB C OIMHAKOBBIMU HA3BAHUAMU
® 3HAYEHHE JIFOOOTO MOJIS TOJKHO OBITh POCMbIM, T. €. HEAOMyCTUMA TPYII-
na 3Ha4YeHUM B OJIHOM TI0JIE;
® B Ta0JUILIE He 00/1J/CHO OblMb IBYX U 00JIee a0COTIOTHO 00UHAKOBBIX CTPOK;

® pa3MelleHUE CTPOK B TAOIHIIE IPOUZBONBHO.

2.2 KimroueBble aTpUOYTHI

OAHUM W3 BaXXHBIX CBOMCTB OTHOLUEHUS SIBJISIETCS BO3MOYKHOCTH pasiinyaTh
AK3EMIUISIPBI CYIIHOCTEH, TaKUM 00pa3oM, BaKHO MOHUMATbh, YTO 8 OMHOUEHUU He
00JICHO ObIMb 08YX 0OUHAKOBBIX KOopmedicel. JIomyCTUMO Halu4he OJMHAKOBBIX
3HAUYEHUN OTHENbHBIX MOJIEH, HAIPUMEDP, HECKOJIBKO CTYJEHTOB 00y4YalOTCsl B OJHOM
IPYIIIE WIN POJWINCH B OJUH U TOT K€ J€Hb. T€O0PETUYECKN BO3MOKHA JaXKe CUTya-
IUs1, YTO JIBa CTYJIeHTa OyAyT UMETh OJIMHAKOBBIE (PaMUJIMIO, UM U OTYECTBO, a TaK-
Ke JIary poxaeHus u OyayT oOydarbes B OJIHOM Tpyrie. Takylo CUTyaluo npeacTa-
BUTb KpalHE CJII0KHO, HO TAKO€ BCE-TAKM MOXKET NMPOU30UTH. Kak B TakoW cuTyauuu
MOCTYIUT MPEnoiaBareib, YTOObI MpU OOpallleHuu K HY>)KHOMY CTY/AEHTY HE OTBJIE-
Kasicss BTopor? Ilpmaercd HCKaTh JOMOJHUTENBHBIE OTIMYUTENBHBIE MPHU3HAKHU,
HaIlpUMEp «CBETJIBIIN/CTEMHBII) WU MPOCTO «IEPBBIN»/«BTOpOW» U T. 1. Takum
o0pa3zoM, MoTpedyeTcs HaJIUYue HOBBIX JOMOJHUTEIBHBIX AaTPUOYTOB CYUIHOCTH.
AHaQJIOTMYHO NPU NPOECKTUPOBAHNUN OTHOILIECHUS BAXKHO NMPEAYyNPEXAATH BOZMOKHBIC
CUTyalluu AyOJUPOBAHUS KOPTEXKEH M MPeayCMOTPETh YCIOBUS UCKIIOYCHHS TaKUX

CUTYaIUH.
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IepBUYHBINA KJIHOY
B pensunoHHON Moaenu A pa3pelieHus: CUTyaluil AyO0JIMpoBaHUs JaHHBIX U

UACHTU(DUKAINHA KaXKAOW 3aIUCH HCIOJB3YETCS AJIEMEHT, Ha3bIBACMbBIN 1nepeuiHbiM
kovom (11IK).

IHepeuunwtit knrwu (Primary Key, PK) — ampubym unu nabop am-

pubymos omHouieHus, 0OHO3HAYHO UOEHMUDUYUPYIOWULL TI0O0U U3 €20
kopmediceu. Ilepsuunvlii K104 — COCMAHO, eciu OH COCMOUm U3 08yx
unu bonee ampubymos.

B tabnuie 2.2 B kKayecTBe MEPBUYHOrO KJIKOYa MOXKHO BBIOpaTh, HampUMED,
atpubyt «®UO». XoTs, KaK yXe TOBOPUIOCH, 3TO MOXKET OBbITh TOMYCTUMO TOJBKO
npu pabote ¢ HeOOIbIIUM HAOOPOM 3amucei, Korja CUTyalus 1yOMpoBaHus JaHHO-
ro MOJs MPAaKTUYECKH HMCKIoueHa. /(s ynoOcTBa yaiie BCEro B TaKMX CHUTYaIUsX
BBOJSIT TaK Ha3bIBAEMBIN Cyppocamublil, WUIN UCKYCCMEEHHbIU, TIEPBUYHBIN KIIIOY,
Hanpumep «Homep», «Homep crynenra», «Koay», «Kox cryneHTa» u T. . 3a4acTyro
TAKOW KJIFOY SABJIAECTCA €€ U CUYETYMKOM 3aMUCEH, IMTPUCBANBAS KAXKIOW CIEAYIOIIEH
100aBIsIeMON 3alKCU OYEPEeIHON MOPSIKOBBIA HOMeEp. [laHHBINA KIIHOY TO3BOJSET
pelmuTh IpodseMy AyOnupoBaHUs 3amuceid, BeAb Jaxe MpH HAIUYWU CUTyallluH, KO-
r7a Bce MoJisd ABYX 3amuceil OyayT coBMmanaTh, MOPSIKOBBI HOMED y TaKUX MPaKTH-
YEeCKU OJJMHAKOBBIX 3amuceil Oyner pa3nnyHbiM. OHAKO HE CTOUT JUIs KaXJI0Tro OT-
HOILLEHUs B 0a3e JaHHBIX 00s3aTEIbHO BBOJIUTH MCKYCCTBEHHBIN NMEPBUYHBIN KIIOY,
OCOOEHHO 3TO KacaeTcs Ta0JINIl, KOTOPbIE CBA3AHbI C IPYTHUMHU.

Kak yxe oTMedanoch, B OTHOLIEHUN HE MOXET CYIIECTBOBATH JIBYX OJMHAKO-
BBIX KOPTEXeH. A 3HAUUT, JTIOO0H U3 HUX MOXKHO OTJIMYHUTH OT APYroro mo OJHOMY
WJIM HECKOJIBKUM aTpuOyTaM (TOoJIsim).

Kaowcooe omnowenue obsizamenvro umeem K'OM6MHCH4M}0 ampu-

0ymoe, KOMopPY10 MOMCHO UCNOIb308AMb 8 KAYeCmaee NepeUdH020 KIoyd.
B kpavinem cnyuae xnrouom omuouieHus OyOym CAyiCcums aOCONIOMHO
8ce e2o ampuoymol.

Bo mHOrmx ciy4asx B OTHOIICHWH MOYKHO OMPEIEIUTh HECKOIbKO KOMOWHA-
Ui aTpuOyTOB B KaY€CTBE BO3MOXKHBIX KIIOUEH, KaXkAYI0 M3 KOTOPBIX MOXHO BbI-
OpaTh B KauyecTBE MEPBUYHOrO Kitoua. Bce ocTanbHbie KIIHOYH, KPOME BHIOPAHHOIO

INEPBUYHOI'0, HA3BIBAKOT AlbmMepHAMUEHbIMU WUIIN 603MONCHbIMU KIIIOYaMH OTHOLIC-
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Hus. Eciau mepBUYHBIA KIIIOY COCTOMT M3 MUHUMAJIBHOTO Habopa aTpuOyTOB, TO OH
He U30bIMOYHbII.

@OyHKIIMY TEPBUYHOTO KIIIOYA:

1. Ucknouenue 0yoruposanus 3anuceti. 3Ha4€HUE TIEPBUYHOTO KITOYA JTOJKHO
OBITh YHUKQJIBHO. B ciydae, korja mepBUYHBIA KITIOY COCTABHOUM 3HAYCHUS OTIEIb-
HBIX aTpuOyTOB KJI0Ya MOTYT COBMaJaTh, OJHAKO KOMOHMHAIMsS BCEX aTpuUOyTOB
J0JbKHA OBITh YHUKaJbHA. B KauecTBe mpuMepa B Tabmuie 2.3 mpuBEIEHO OTHOIIE-
Hue «BeroMocTb», B KOTOPOM MEPBUYHBIM KIIIOUOM CITYKUT KOMOUHALUS aTpuOyTOB
(Crynenr, Ilpeamer). B 1aHHOM OTHOIIEHUU OTHAENbHBIE ATPUOYTHI KJIHOYa MOTYT
nyOIupoBaThCs, Beb OAUH U TOT k€ MPEAMET MOTYT CIaBaTb MHOTHE CTYACHTHI U
KaKIBbIA CTYyIEHT OOBIYHO chaeT Oosiee ogHOro npeamera. OgHako B TabiMIe HU B
KOEM cllydyae He JIOJDKHA BCTPEYaThCsl CUTYyalus, KOTrJa OJUH U TOT K€ CTYACHT IO-
Jy4Yus JBE OLEHKU MO OJHOMY U TOMY e mpeamery. Eciau mpu mpoekTHpOoBaHUH
HE00X0UMO OyIeT YYECTh CUTYAIlMH BO3MOXHOU CAaUM OJTHUM CTYIAEHTOM OJIHOTO U
TOTO K€ MpeAMEeTa HECKOJIBKO pa3, TOrJa B COCTAB MEPBUYHOrO KJIHOYa HEOOXOIUMO

JOIIOJTHUTCIIBHO ,Z[O6aBI/ITB AaTty cadr SK3aMcCHaA.

Tadomuma 2.3 — Oraomenue «BemgoMocTey

Crynenr (IIK) Ipeamer (IIK) | laTa cnaum 3xk3amena | OuneHka
NBanos Cepreii [lerpoBuu ba3bl nanHbIX 14.06.2016 4
ITerpos MBan CepreeBuu ba3bl 1aHHBIX 14.06.2016 5
WBanos Cepreii [letpoBuu | Wupopmartnka 18.06.2016 4
[TerpoB NBan CepreeBud Nudopmatuka 18.06.2016 4

OTMeTHM TaKXe, YTO 3a CHUTyalHi0 IyOJUpOBaHUS 3HAUYEHUN IMEPBUYHOTO
kitoua otBevaeT cama CYB/I, u B ciiydyae BO3HUKHOBEHHS MTOJO0HBIX CUTyallUi MPo-
neccop CYB/I BbIIACT COOTBETCTBYIOIIEE COOOIICHUE, HAIPUMEP O HEBO3MOXKHOCTH
n00aBJIeHUs HOBOH 3aIlUCH.

2. Hnoexcupoeanue u copmuposka. [Ins KaXI0ro MNEpBUYHOIO KJKOYa I10
YMOJIYAHHUIO CO3[1a€TCsI COOTBETCTBYIOLIMN UHIEKC, ITO3BOJISIIOINNA YCKOPATH B 1AJIb-
HEHUIIEM MOMCK 3amucei B 6a3e JaHHBIX, a TAaK)Ke MPOU3BOIUTH COPTUPOBKY 3aIHUCEH
10 MEPBUYHOMY KJI0Uy. Kak ye 0TMeuanoch BbIIIE, OYEHb YaCTO MEPBUYHBIN KIIHOY
JOTIOJTHUTENBHO CHAaOXeH (QYyHKLIMEW CueTdHKa, T. €. Kaxkaas cledyrolas nooasise-
Mas B OTHOILEHHUE 3alIUCh aBTOMATUYECKH IOIYYaeT CIEAYIOUIEE M0 NOPSAKY 3Haye-

HHC B ITIOJIC IICPBUYHOI'O KJIHO4aA.
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3. Cesasviganue mabauy — 3TO BaKHeWIIas QyHKIMUS MEPBUYHOIO KIIIOYa, M03-
BOJISIFOLIASl OPTraHU30BaTh CBS3b MEXIY JABYMs TaOnmuuamu. OJHAKO ISl U3yYeHUs

JAHHOUW (PYHKIIMU PACCMOTPUM CHayasla TEPMUH «BHEIIHUMN KITHOW.

BHemrHuu kiIro4

Cesi3piBaHM€ TaOJMI] TOMHMO TEPMHHA «IEPBUYHBIN KIIOY» HEOTHEMIIEMO
BKJIFOYAET B ce0s 1 oHsITHE «BHENTHUNA K1r09» (BK), koTOpoe Takxe urpaet oaHy u3
BAKHEMIIMX POJIEN B PEISIHIMOHHON MOJENH TAHHBIX.

Buewnun xknwu (Foreign Key, FK) — omo ampubym unu Habop

ampubymos OmHOWIeHUsl, 3HAYEHUsT KOMOPO20 SAGIAIOMCS 3HAYEHUsMU
NEePBUYHO20 KIIOUA OPY2020 OMHOUEHUS, C8A3AHHO20 C IMUM.

C moMOIIbIO MEPBUYHBIX U BHEITHUX KJIIOYEH B PEISIIMOHHON MOJIEIH MPOU3-
BOJISIT CBSI3BIBAHWE OTHOMICHUH JPYT C IPYyroM. DTO NENAeTCs MPEkKIE BCETO IS TO-
ro, 4To0bl HauboJiee palMoOHAIBLHBIM 00pa30M pa3MeCcTUTh HH(pOpMaIuio B 0a3e JaH-

HBIX. PaccMOTpHUM Opranu3anuio CBs3bIBaHUS OTHOILICHUI Ha pUcyHke 2.1.

«I pyrma»
I'pynna (ITK) | CnenmanbHOCTH daxkyabTer
116 DJNEeKTpOHHAs TEXHUKA T
445 MenepKkMeHT OKOHOM.
598 NudopmaimoHHbIe CHCTEMBI BC
677 MarmuHocTpoeHue MC
«CryneHr» v
Homep (ITK)| PUO I'pynna (BK)| Jdara poxaenus
1 NBanoB Cepreii [lerpoBuu 116 14.05.1988
2 [TetpoB UBan CepreeBuu 598 27.01.1989
3 AnexceeB CemeH OseroBud 445 05.10.1993
4 benos Ilerp MBanoBuu 116 01.11.1988

Puc. 2.1 — Cesa3biBanue otHoueHu «CtyaeHT U «I pynmnay»
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B nanHoM npumepe npHUBEACHO CBA3BIBAHUE JIBYX OTHOIICHUH — «CTyAaeHT» U
«I'pynnay. [lepBuuHbiM K1t04OM B oTHOIIEHUH «CTyneHT» siBnsierca arpudyTt «Ho-
Mep», a B oTHoueHuu «I'pynma» — atpudyt «I'pynmna». Kpome Toro, B OTHOIIEHUH
«CTtyneHT» umeercst enié OAWH BbIACICHHbIM atpuOyT — aTpulyT «I'pynma». Kak
BUJIHO W3 PUCYHKA, 3HAYEHUS JAHHOTO aTpUOyTa SBIISAIOTCS 3HAYCHHUSIMU TIEPBUYHOTO
KJII04Ya OTHOIIEHUs «I'pymnnay, cieqoBaTeabHO, COMIaCHO OMPEAEICHUIO, JaHHBIN aT-
pUOYT U SBIISACTCS BHEITHUM KITFOYOM.

Ha BHelHuE KIIIOUM TP CBS3BIBAHUM HAKJIAJbIBAIOTCS HEKOTOPHIE OrpaHHye-
HUS1, HAIpUMEp JJIs KaXKJ0T0 3HAUEHUS] BHEIIHEro Kiro4a B Tabiuile J0JKHA 00s13a-
TEJIbHO MPUCYTCTBOBATh TaK Ha3blBaeMasl CBA3aHHAs 3allUCh B MCXOJHOW TaOJIHIIE C
COOTBETCTBYIOIIMM 3HaueHHeM. MHbIMU clioBaMu, B IPUBEICHHOM MPUMEPE B OTHO-
meHuu «CTyIeHT» He JOHKHO OBITh 3alMCH O CTYJEHTE C HOMEPOM TPYIIIbI, KOTO-

past OTCYTCTBYET B OTHOWEHNH «[ pyrmay.

2.3 CBsizu B B/]

B n1060ii npeameTHON 00s1acTH OTAEIbHBIE OOBEKTHI WIIM CYITHOCTH HE CyIIe-
CTBYIOT caMU 110 ce0e. B 00JIbIINHCTBE Cily4aeB OHU CBS3aHbI C IPYTUMHU O0bEKTaMHU,
a 9TU CBSI3M CTPOSATCS Ha OCHOBE MPOCTBIX INIArojbHbIX Ppa3. Hampumep, «CryneHt
WBanoB oOyuaercs B rpynmne 116» unu «Ctyaent MBaHoB n3y4yaeT nuHQOpPMATUKY.
Bup cBs3n Mexay CYyIIHOCTAMH MOXKHO ONPENEIINTh, COIIOCTABUB, KAKOE KOJIMYECTBO
AK3EMIUIIPOB OJJTHOM CYITHOCTH CBSI3aHO WJIM 3aBHCUT OT OJTHOI'O WJIM HECKOJIBKUX K-
3EMIUISIPOB APYIOM CYIIIHOCTH.

Kak yxe oTMeuasnoch BBbIIIE, CBA3M MEXKIY OTHOLIEHUSIMHU B camoi 0ase JaH-
HBIX PEaJM3yOTCs C MOMOIIBIO MEPBUYHBIX M BHEIIHUX Kiatouel. [lanee OynyTt pac-
CMOTpPEHBI CIIEAYIONINE CYIIECTBYIOIIUE B3aUMOCBSI3U MEXIYy OOBEKTaMU MpeaMeT-
HOM 00JIaCTH U UX peanu3aliysi B pesIIMOHHON MOIENU TaHHBIX:

® OJMH-K-OJHOMY;

® OJIMH-KO-MHOTHM,;

® MHOI'MC-KO-MHOI'UM.

2.3.1 CBsi3b «OTUH-K-OTHOMY»
CaMblif IpoCTOil BU CBSA3H — OJUH-K-OJJHOMY, 0003HauaeTcs Kak 1:1.

Cé:a3b «0OUH-K-00HOMY» O3HAYAEm, UMO KAACOOMY IK3EMNIAPY

nepeoll CyWHOCMU COOMBEMCMEYem MONbKO 0OUH IK3IEMNIAP 6MOpOU
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CYWHOCMU, U HAOOOPOM, KANCOOMY IK3EMNAAPY 8MOPOL CYWHOCIU CO-
omeemcmayem moibKo 0OUH IK3EMNIAD NEPEO.

Taxxe BO3MOXKEH BapuaHT, KOTJa JIJIs HEKOTOPBIX IK3EMIUISIPOB CYITHOCTU
MOET HE CYIECTBOBATH CBSI3HOTO JK3EMIUISIpa APYTrod CYIIHOCTH, B TAKOM CIIydae
CBSI3b Ha3bIBAETCS HEOOA3aTEIHHOM.

Jlnst peanuzanuu cBsizu 1:1 Mexnay Tabnumamu B 0a3e JaHHBIX HEOOXOIUMO
MIPOU3BECTHU CBS3BIBAHNE X MEPBUYHBIX KITIOUYCH.

B kadectBe mpumepa paccmotpum ABe cymHOCTH: «CtyneHT» n «Ilacmopty,
peanmzoBanHble B Bune Tabnui b/l Ha pucynke 2.2. O4eBUAHO, YTO CBSI3b MEXKIY
JBYMSI CYIITHOCTSIMU SIBJISIETCSI CBSI3BIO «OJUH-K-OJHOMY», IMTOCKOJBKY Y OJHOTO CTY-
JIEHTa MOKET OBITh TOJIBKO OJIMH IMACIOPT, U Y KaXJIOTO MacIopTa UMEETCS TOIHKO

OJHMH XO3i1HH.

Homep (ITK)| ®UO I'pynna | JlaTa poxaenust
1 NeanoB Cepreii [lerpoBru 116 14.05.1988
2 ITerpoB MBan CepreeBuu 598 27.01.1989
3 AnekceeB Cemen Onerouy 445 05.10.1993
o benos Ilerp MBanoBHUY 116 01.11.1988
Y

Homep (I1IK) Cepus Homep nmacnopra | /laTra Bblaa4u
1 6903 234235 18.05.2013
2 6904 267323 29.01.2014
3 6903 432567 08.10.2013
4 6905 234561 17.11.2015

Puc. 2.2 — Tlpumep cBsizu 1:1 mexay Tabaunamu

B nanHOM ciydae HE0OX0AUMO IMPOU3BECTH CBSI3bIBAHUE TIEPBUYHBIX KITFOUSH
000X OTHOIICHUN MEXITY COOOM.

Ha camowMm niene ¢ TOUKM 3peHHs PABUIIBHOM OpraHu3aiui 0a3bl JaHHBIX Xpa-
HHUTh JIJaHHBIC IBYX OTHOILICHUH cO CBs3bIO 1:1 menecooOpa3Hee B €AMHOW OOJBIION
Ta0JMIle, HEXKEITU B JIBYX MpeJlaraeMbIX. JTO TO3BOJIUT COKOHOMUTHh MECTO B TaMs-

TH, a TaKXKe YIPOCTUT paboTy ¢ 3anpocamu K b/I.
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Takum oOpa3om, B pacCMaTpuBacMOM MPUMEPE CBA3b «OIUH-K-OTHOMY» MEXK-
ny cymHocTsaMu «CtyaeH™» U «llacmopT» B OOJBIIMHCTBE CIIy4aeB JIOTUYHO OBLIO
OBl peayin30BaTh B BUE OJHOM TAOIMIIBI CO BCEMH aTpuOyTamMu OOEUX CYIIHOCTEH,
Kak B Tabmnuie 2.4. B kauecTBe MepBUYHOIO KJt0UYa 00BEAMHEHHON CYITHOCTH MOXHO
BbIOpaTh JI000M W3 ABYX KIIIOYEH ABYX OTHOIICHMH. B nanpHeimeM ¢ momoiibio
CTaHJAPTHBIX 3aPOCOB K 0a3e JaHHBIX MOJIH30BATEIH MOXKET CPOPMUPOBATH UCXO/-
Hble oTHomeHus «CtyneHT» u «llacmopT», MOMPOCTY MCKITIOYHMB U3 3alpoca HEHYXK-

HbIE aTPUOYTHI.

Tabnuna 2.4 — OtHommenne «CTyaeHT»

Homep Hara Homep [dara
(IIK) PHO I'pynna POXKACHUS Cepus nacmnopra BbL1a4H
1 NBanos Cep- 116 14.05.1988 6903 234235 18.05.2013

rei [lerpoBuy

2 [lerpoB lBan 598 27.01.1989 | 6904 267323 | 29.01.2014
Cepreesuu

3 Anekcees Ce- 445 05.10.1993 6903 432567 08.10.2013
MeH OJsieroBuu

4 benos Iletp 116 01.11.1988 6905 234561 17.11.2015
HBanoBnu

Tem He MeHee, CYIIECTBYIOT HEKOTOpbIC MPUYHHBI, MO KOTOPHIM €IUHBIN
Ha0Op JaHHBIX CO BCEMH aTpuOyTaMu HE BCErlia OOBEIUHSIOT B OJHY OOJIBIIIYIO Ta0-
JUITy, @ pa30MBAIOT HA JIBE CO CBS3BIO «OAMH-K-OJTHOMY». B ciiydae HEOOXOIMMOCTH
3aIATUTh KOHPUACHITNATBHYIO HHGOPMAIINIO OT YaCTH TMOJIh30BaTEIEH MOXKET BO3-
HUKHYTh HEOOXOJMMOCTh pa3OUTh MpejiaraeMple TaHHbIE Ha 2 TAOJMIBI C pa3yind-
HBIM ypPOBHEM JIOCTyIla K HHM pa3HbIX TOJb30BaTelei. B HEKOTOPBIX CHUTYyaIrusx
TaOJIMIBI Pa30MBAIOT HA HECKOJIBKO YacTel JJIs YCKOPEHUS IOCTyIna K Haubosee Ja-
CTO UCIOJIBL3YEMBbIM B paboTe naHHbIM. Kpome TOro, B HEKOTOPBIX CIy4asX OpraHu-
3aliy JJAaHHBIX, KOT/Ia eArHas TabauIia MOXKET COJepKaTh OOJIBIIOE KOJIMYECTBO ITy-

CTBIX CTPOK, pa3AaCIICHUC MOKCT NPUBOJUTH 1 K SKOHOMUM TTaAMSATH.

2.3.2 CBA3b «OIMH-KO-MHOTHM»

JlanHbIN BHA cBA3U 0003HaYaeTcs 1:M.

C6:3b «(0OUH-KO-MHO2UM» O3HAYAEM, YMO KAHCOOM) IKIEMAIIADY

I’l@p@OTj CYUWHOCMU MOaHCen coomeemcmeosdnib HECKOJIbKO IK3eMNJIAPO6
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8MOPOU CYUWHOCMU, A KAHCOOMY IK3EMNIAPY 8MOPOU CYUWHOCU COOM-
gemcmeyem moJibKo 0OUH IKIEMNJIAP NePEOL CYUHOCMU.
B Takom cnyyae mepByI0 CYIIHOCTb Ha3bIBAIOT pOOUMENbCKOLL, 3 BTOPYIO — 00-
yepHel.
[Tpumep cBs3u 1:M moapob6HO paccMoTpeH Ha pucyHke 2.3. OueBHIHO, YTO
cyurHoctu «CtyneHT» u «['pymnmna» cBs3aHbl APYT C IPYTroM CIAEAYIOLUIIM 00pa3oM:
® B KaXJO0H rpyIie MoeT 00y4aThCsl MHOTO CTYJI€HTOB;

® KaXJbIil CTYIGHT MOKET 00y4aThCsl TOJIBKO B OJHOW IpyMIIe.

«I pymmay
I'pynna (IIK) | CnenuajbHoCTh dakyabrer (BK)
116 ONEeKTpOHHAs TEXHUKA oT
445 MeHepKMEHT KOHOM.
598 WNudopmalimoHHbIe CUCTEMBI BC
599 WNudopmalimoHHbIe CUCTEMBI BC
A
«DakynpreT»
H® (IIK) | ITostHoe Ha3BaHMe Jlexan
T DakynbTET 3JEKTPOHHON TEXHUKHU Ceprees A. A.
IKOHOM. | DKOHOMMYECKUM (PaKyIbTET Cepos . 1.
BC dakynbTET BRIUUCIUTENBHBIX crcTeM | KoTos B. B.

Puc. 2.3 — Ilpumep cBs3u 1:M mexay Tabnunamu

[TosygaeTcs, 4TO OQHOMY IK3EMIULIPY CYIMHOCTH «I pymnmnay», Harpumep rpyI-
ne 116, 6yaeT cOOTBETCTBOBATH HECKOIBKO 3K3EMILISIPOB CYyIIHOCTH «CTyIEHT», T. €.
cTyeHThl MIBaHoB u benos. CornacHO OnpeneneHuto 3TOT BUJ CBSI3U SIBJIAETCS CBS-
3p10 1:M. CymHocTth «I'pynma» BbICTYNAET 34€Ch B KAUECTBE POJAUTEIBCKONW CYILHO-
CTH, a CylHOCTh «CTyneHT» — gouepHeil. OTMETUM, YTO KaX/aas CYyLIIHOCTb MOKET
BBICTYIIaThb WU B POJIM JOYEPHEU, U B POJIA POAUTEIBCKOW OJHOBPEMEHHO, TAK KAK
MO’KET OJJHOBPEMEHHO OBbITh CBSI3aHHOW CO MHOTMMH CYLIHOCTSIMHU (pHC. 2.3).

B 6aze nanHbIX cBs3b 1:M HCHOIHAETCS € MOMOIIBIO EPBUYHBIX U BHEIIHUX

KJIIO‘ICﬁ, Koraa ImoJic, ABJIIOMCCCA IICPBUYHBIM KIIOYOM pOI[HTCHBCKOﬁ CYIIHOCTH,



37

CBA3BIBACTCA C HEKIIFOYCBBIM anI/I6YTOM ,Z[O‘ICpHCﬁ CYIIHOCTH, KOTOpBIﬁ N CTAaHOBUT-
csd BHEIIHMM KiarodoMm. B Gazax JaHHBIX CBA3b BH4 1:M sBaseTcs camoit pacIipo-

CTPAHEHHOM.

2.3.3 CBsA3b «MHOT'HE-KO-MHOT'HM)

JlaHHBII BH CBsI3M 0003Ha4aeTcs kak M:M wmm M:N.

Céa3b «(MHO2UE-KO-MHOZUM) o3Hadaent, 4mo Ka.?fCOOMy IK3eM-

NApY NEPeoU CYWHOCIMU MOICEN COOMEEMCMBOEAMb HECKOIbKO IK3eM-
NAPOE 8MOPOU CYWHOCMU, A KAHCOOMY IKIEMNAAPY 6MOPOU CYUWHOCHU
Modicem coOmeemcme08ams HECKOIbKO IK3EMNAAPOE NePEoU CYUHOCU.

B xauectBe mpuMmepa paccMOTpUM CBA3b MEXAY CylHOCTAMM «l'pynma» u
«IIpeamer». OueBUIHO, YTO Yy KaXAOH y4eOHON IPyMIbl UMEIOTCS 3aHATHUS 10 Pa3-
HBIM IIPEAMETaM, T. €. OJHOMY JK3EMIULIPY CyIIHOCTH «['pymma» cooTBeTCTBYyET He-
CKOJIBKO IK3eMIULIpOB cymHOCTH «IIpenmer». Kpome TOro, mo xaxaomy HnpeameTy
3aHATUS MOTYT IPOXOAMTH Y Pa3HbIX IPyHI, T. €. OJHOMY JK3EMIUIIPY CYLIHOCTH
«IIpenMer» Takke COOTBETCTBYET HECKOJIBKO 3K3EMILIAPOB CylHOCTH «I 'pynmna». Ha
pucyske 2.4 B kadecTBe npumepa cBs3u M:N n3o0pakeHo nBa otHomeHus «I pymmay
u «[Ipenmer», onuchIBaloNIMEe TaHHBIE CYITHOCTA U XpaHsIKue HHPOPMAIUIO 00 3K-
3eMIuIsIpax. B 1aHHOM ciyyae npuBelieHa CUTyauus, Korjaa y rpynmsl 116 ects 3aHs-
THA 10 NpeaMeraM « OKOHOMHKa» U «Dusuka», a npeamer «basbl TaHHBIX)» U3ydaeT-

ca rpynmnamu 445 u 598.

«I'pynma» «lIpenmer»
I'pynna (IIK) | CnenuajJbHOCTH Hpenmer (IIK)| Kypc
116 DIIEKTPOHHASI TEXHUKA ba3bl naHHBIX 2
445 MeneKMeHT DKOHOMHKA 4
598 NudopmalimoHHbIe CUCTEMBI dusuka 1

Puc. 2.4 — Ilpumep cBa3u M:N Mexay CyIIHOCTAMH

OpHako Ha MPENCTAaBICHHOM PHUCYHKE HET pealM3aliy CaMOW CBSI3HM MEXKIY
OTHOLIEHUSIMU C ITOMOILBIO IIEPBUYHBIX U BHEIIHUX KJIKOYEH, a YKa3aHbl JUIIb 3alU-
CH, KOTOPBIE TOJIKHBI OBITH CBSI3aHBI 110 CMBICITY.

B pemsanmonHoN Momenu g peanu3aluu CBA3EH TAaKOro BHAA HCHOJB3YHOT

JOTIOJIHUTENbHYIO TaOJHILY, B KOTOPOM, 1O CYTH, U YKA3bIBAETCS — KAKOM IK3EMILIISIP
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OJIHOM CYIIHOCTH CBSI3aH C KaKMM 3K3EeMIUIIPOM BTOpoil cymiHoctu. Ha pucynke 2.5

IMPHUBCACHO PCHICHHUEC, ITO3BOJIAIOIICE PCAIN30BaTh HOI[O6HYIO CUTyalu1o.

«I'pyrma» «lIpenmer»
I'pynna (IIK) | CnenuajbHOCTH Hpeamer (IIK)| Kypc
116 DJIEKTPOHHAS] TEXHUKA ba3bl naHHBIX 2
445 MeHnemKMeHT DKOHOMHKA 4
598 WNudopmalimoHHbIe CUCTEMBI dusuka 1

A 4 A 4

I'pymna (IIK) | IIpeamer (IIK) | IIpenogaBarens | Yacel
116 dusuka bypkos A. B. 90
116 DKOHOMHKA Tpouun B. C. 68
445 ba3sl nanHbBIx Mapxos K. T. 98
598 ba3b1 1aHHBIX Mapxkos K. T. 102

Puc. 2.5 — Peanuzanus cBsizu M:N B BJ]

B tperbeli Tabnuile TPOUCXOIUT COMOCTABICHUE IK3EMILIIPOB 00EUX CYIIHO-
cTeit apyr ¢ apyrom. Ilpw 3ToM Kaxkaas W3 UCXOTHBIX TAOJUI] SBISETCS POIUTENh-
CKOU JUIsl TPEThEU U CBsI3aHA C HEH CBA3bI0 1:M, a mepBUYHBIN KIIIOY KaXJ0il U3 po-
TUTENHCKUX TAOJUIT CTAHOBUTCS YACTHIO COCTABHOTO KJTFOYa B HOBOM TMOTYMHEHHOM
tabnuie. bonee moapoOHO ocoOeHHOCTH peanu3anuu cBszel B B[ Oyayt paccmot-

PEHBI B IJ1aBE J.

2.3.4 YnpaBJieHue CBI3aHHbIMHM 3anucsivMu B b/1

Cpenun pacCMOTPEHHBIX BHJIOB CBSI3M B 0a3e aHHBIX B OOJBIIIMHCTBE CIIy4acB
UCTIONB3YyeTCsl TOJbKO CBA3b 1:M. CBs3p 1:1 ucnonb3yeTcsi peako, Bellb Yallle BCEro
MIPOCKTUPOBIINK OOBEIUHAECT aTpUOYTHl CYNTHOCTEH B eawHOE OTHOIIeHHE. CBS3b
M:N Taxke npeoOpa3zoBbiBaeTcs B 2 cBsa3u Tumna 1:M. Takum oOpazom moirydaercs,
YTO MPAKTUYECKU BCE CBSI3U B CIIPOEKTUPOBAHHOW 0a3e JAHHBIX OTHOCSTCS K BUILY
1:M.

[Ipu cBszpiBanuu Tabnuil grodas CYB/l B nanbHeieM npou3BoAUT TaK Ha3bl-
BAaEMbIU KOHMPOb yerocmuocmu oannslx. OH BKIIOYACT B CeOsI CASAYIOMNE TIPaBU-

Ja.:
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®  KOKIOMY IK3EMIULIPY (3alUCH) POMUTEITHCKONW TaOIUIIBI MOXET COOTBET-
CTBOBATh HOJIb, OJIHA WJIM OOJiee 3amuceil JouepHei Ta0Iubl;

®  KaXKIOMY 3K3EMIUIAPY JOYEPHEH TaOIUIIbI COOTBETCTBYET TOJIBKO OJIMH JK-

3eMILISIP POJIUTEIBCKON TaOJIULIbI;

e B JOouYepHEH TAaOJIHIIE HE MOXKET OBITh IK3EMIUIIPOB 0€3 COOTBETCTBYIOIIETO

AK3EMIUISIPA B POAUTEIILCKOM.

JlanHble TpaBWIa PACIPOCTPAHSIIOTCS HA BCE OMNEpPALMH C JAHHBIMHU B J10Yep-
HUX U POJUTEIHCKUX TaONMUIAX U TMO3BOJSIOT M30€XKaTh CUTyaIlud MOTEPH WM HC-
KaXCHHS JTAHHBIX, HAPYLIAIOMIKNX MOJTHOTY U LEeN0CTHOCTh b/[. Bo MHOrHX ciyuasx
MIPOCKTUPOBIIHUK UMEET BO3MOKHOCTh HACTPAWBATh MOJAOOHBIC TIpaBUIA JIJISl pa3Ind-
HBIX CUTYallui WA, HATIPUMEP, OTKII0YATh KOHTPOJIb IIEJIOCTHOCTH, HO TOTJ]a OTBET-
CTBEHHOCTH 32 KOPPEKTHOE COJEPKUMOE B 0a3e TaHHbIX OyIeT HECTH OH CaM.

Paccmorpum Hambosee TUMUYHBIE CUTYAIMH MPU ONIEPALMSIX C JaHHBIMH.

[Ipu 0obasnenuu HOBBIX 3amuceit B TadauIbl b/] Ba)kHO MOHUMATh, YTO HEOO-
XOJIMMO TIEPBOHAYAIBHO JTOOABIISITH 3alMCH B POJMTEIBCKYIO TaONHITy, a 3aTeM —
B TOYEpHIO. B 00paTHOM Cilyyae BO3HUKHET CUTYaIHsl, KOTJa J00aBIIsIeMbIe 3aIICH
He OyIyT UMETh CBSA3aHHBIX 3aIlMCEH, a MOTOMY UX J00aBJI€HHUE MOXKET ObITh IPOCTO
3a0JIOKMPOBAHO.

U3zmenenue NaHHBIX B 3aMMCSIX CBS3aHHBIX TAOJUI[ TakXke KOHTPOJIUPYETCA
CVYB/l. Ecnu nionst HE y4acTBYIOT B CBSI3SIX, T. €. HE SIBJIAIOTCS HU MEPBUYHBIMU, HU
BHELIHUMU KJIFOYaMHU, TO 3/1€Ch MPOUCXOJUT CTAHAAPTHBIM KOHTPOJIb, HAIlPUMED, HA
COOTBETCTBHE THIY JaHHBIX. Eciu momne sSBIsSeTCS BHEIIHUM KJIIOYOM B JOYEPHEH
TabnuIle, BaXXHO, YTOOBI TIOCTIE U3MEHEHHUS €T0 3HAUYCHUS Y HETO MO-TIPEKHEMY OCTa-
Jach CBSI3aHHAS 3allMCh B POJUTENLCKON Tabnuie. Jpyrumu cioBaMu, douepHss 3a-
NUCL MOJCEM NOMEHAMb «POOUMENIS», HO OCMambcsl 6e3 He2o OHA He OO0INCHA.

B curyanuu uzMeHeHus IEPBUYHOTO KJIH0Ya POAUTENHCKON TabIUIIbI BO3MOXK-
HBI CIEAYIOIINE CUTYaAIUU:

® eClIM y 3alUCU POJIUTEIHCKOM TAaOJIUIIBI HET COOTBETCTBYIOIIMX 3aIllUCEN B

nouepHel Tabmuile, Tora N3BMEHEHHE MOYKHO MPOU3BOIUTH;

® €CIIM Y 3alUCH POJUTENHbCKON TabJUIBI €CTh COOTBETCTBYIOIIME 3aIMCU B

JouepHel Tabyuile, TOr1a N3MEHEeHHE OyeT 3a0JJ0KUPOBAHO MPOIIECCOPOM
CYB/I, T. K. B IPOTUBHOM CJIy4ae CBSI3aHHBIE 3aITUCH B JOUEpPHEN TaOnuIle
OyIyT CBSI3aHBI C HECYIIECTBYIOIIEH 3aMHCHIO;

® CCNIM Y 3alUCU POJTUTENHCKON TAOJUIIBI €CTh COOTBETCTBYIOIIHE 3aIlMCU B

JouepHel Tabnuile, TorJa U3MEHEHUE MOXKHO MTPOU3BECTU B Cliyyae, Korja

BKJIFOUEHO TaK Ha3bIBAEMOEC KACKAOHOE U3MEHEHUEe OAHHbIX. ITO 3HAa4YUT,
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YTO HOBOE€ 3HAUYEHME MEPBUYHOIO KJIKOYa POIUTENHCKON TabJUIbl Oyner
PUCBOCHO BCEM BHEUIHUM KJIKOYaM CBSI3aHHBIX 3aluceil qouepHei Tadmu-
1[bl BMECTO CTapOT0 U3MEHEHHOTO 3HAYECHHUS.

Yoanenue 3anuceir pouyepHeil TaOIMIBI MOXXHO NPOU3BOJUTH IO CBOEMY
YCMOTPEHHUIO, HE 00paliasi BHUMaHWE Ha 3alUCH POAUTENBCKOM Tabmuisl. O4eBHIHO,
YTO 3aMUCh POAUTEIHCKOW TaOIUITBI MOKET HE UMETh HU OJTHOW CBSI3AHHOMW 3aITHCH B
nouepHel Tabmute.

B oGpatHoM ciiydae, T.e. mpu yJaJdeHUM 3alUCH B POAUTENIbCKON Tabiulie,
BO3HUKAET CUTYallUsl, aHAJIOTUYHASI TOW, KOTOpasi MPOUCXOINUT MPHU U3MEHEHUU JaH-
HBIX:

® eClIM y 3alUCU POJIUTEIBCKON TAOJIUIIBI HET COOTBETCTBYIOIIMX 3aIllUCEN B

nouepHel Tabnulie, Toraa yaajieHue MOKHO MPOU3BOJIUTS;

® €CJIM Y 3alUCH POJUTENHbCKON TabJIUIIBI €CTh COOTBETCTBYIOIIME 3aIMCU B

JouepHel Tabnmile, Toraa ynaieHue OyaeT 3a0J0KMPOBAHO MPOIECCOPOM
CYB/I, T. K. B IPOTUBHOM CJIy4ae CBSI3aHHBIE 3aITUCH B JOUEpPHEH TaOnuIle
OyIyT CBSI3aHBI C HECYIIECTBYIOIIEH 3aMMHCHIO;

® CCNIM Yy 3alUCU POJIUTENHCKON TAOJUIIBI €CTh COOTBETCTBYIOIIHE 3aIlMCU B

JouepHel Tabnuile, TOraa yJajleHue MOKHO MPOU3BECTH B cllydyae, Korja
BKJIFOUEHO TaK Ha3bIBAEMOE KACKAOHOE YOdleHUe OAHHbIX. ITO 3HAYUT, YTO
BMECTE C YJaJICHHEM 3allUCHU POAUTENIbCKOU TaOIUIbI MPOU3OMIET yiase-

HHME BCEX CBS3aHHBIX 3alKcei ,Z[O‘ICpHCﬁ Ta6J'II/II_ILI.

2.4 Peassmuonnnie CYB]/]

B Hacrosiiee Bpemsi 60JBIIMHCTBO U3 MpencTaBieHHbX Ha peiHke CYB/] uc-
MOJIB3YIOT PENISIIMOHHYIO MOJIETh JaHHBIX. Hanbosiee momyIsspHbIMU U3 HUX SBISIFOT-
csa MySQL, PostgreSQL, Microsoft SQL Server, Oracle, Interbase, Firebird, Mi-
crosoft Access u T.n. B maHHom mocobum ocob6oe BHuMaHue yaeineHo CYBJ]
Microsoft Access 1 MySQL kak HamOoJiee JOCTYHMHBIM M MPOCTHIM IPU MEPBOHA-
YaJbHOM HCHOJIb30BaHUM. [[aHHBIE MPOAYKTHI IMO3BOJAT HA MNPAKTUKE 3aKPEIUTH

MMpCACTAaBJICHHBIC B rmocoouu TCOPECTUICCKUC OCHOBBI 0a3 JaHHBIX.

2.4.1 Microsoft Access

CYB/I Microsoft Access siBisieTCS CUCTEMOM YIIPABIICHUS PEISIIMOHHON 0a30ii
JAHHBIX, BKIIIOYAIONIEH BCe HEOOXOMMbIE HHCTPYMEHTAIbHbIE CPEACTBA AJIs CO3/a-
HUS JIOKaJIbHOM 0a3bl TaHHBIX, 001el 0a3bl JAHHBIX B JOKAIbHOU CETH € (alIoBBIM

cepBepoM miu 6a3bl JaHHBIX Ha SQL-cepBepe, a Takke A7 CO3aHUS MPHIOKECHUS
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MOJIh30BaTelIsl, padoTarolIero ¢ dTUMHU 0azamMu AaHHBIX. [lepBas Bepcusi mporpamMmbl
BbIluIa B 1992 1., a HaumHas ¢ 1994 r. u 1o ceit a1eHb pa3paOOTaHHBIA HA TOT MOMEHT
Access 2.0 HeM3MeHHO BXOJUT B cocTaB naketa Microsoft Office pa3HbIX ro10B BbI-

nycka. Ha pucynke 2.6 nzobpaxxeno npuioxkenue Microsoft Access 2007.

"Dﬁ\ H ‘_"r s Paéota c Tabnuuamu | TeaTp2013 : 6333 AaHHbix (Access 2007) - Microsoft Access —Tanx
&) - -
A rrasean CozpaHue BHEWHYE AaHHEIE PaBoTa € 5a3aMu JaHHER KoHcTpykTop 7]

== =||[== 2 ) ia

=== e | gt |

e T 3 === q T

Pe;ofurl Berasute |3 £ oA |- B2 = i=||a " ; 5 L

Pexcumbl Bygep oEmena & WpngT Texer RTF Zanucn CopTuposka n guasTp Haiitn

Bce 0BbekTbl Access +| « || cnekrakan |ﬁ Ponb x

Touck. el Wma nona Tun AaHHbIX OnucaH1e -
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EH MpoaanHee Guneta
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Puc. 2.6 — Microsoft Access 2007

MS Access otHOCUTCS K unciy ¢aitii-cepBepHblx CYB/I, TOCKOIbKY BCIO HH-
dbopmanuo 1 00BEKThl 0a3 JaHHBIX XpaHUT B (ailyie, K KOTOPOMY B cliydae HE00XO-
IUMOCTH OOpalaroTcsl Ipyrue Moyib30BaTeian U mporpammbl. basa manubix Access,
co3/1aBaeMasl Ha JIOKAJIbHOM KOMIIBIOTEPE, XPAHUT B (paiisie He TOJIBKO BCe TAOIUIIBI C
JaHHBIMU, HO U OOBEKTHI MPHIIOKEHUA U UHTepdeiica — POpMBbI, OTUETHI, a TAKXKE
nporpamMMHbIi koi. biiarogaps 3ToMy MOKHO cO37aTh LENYI0 HHHOPMAIIMOHHYIO CH-
CTEMY, IIEJIMKOM XPAHSIIYIOCS B OJHOM (paiisie, 4TO CyIIECTBEHHO YIPOIIAET KaK Co-
3/1aHH€, TaK U PaCIpOCTpaHEHUE MPUIIOKEHUI 0a3 TaHHbIX.

Otnuuns Microsoft Access ot 6onpiHcTBa coBpeMeHHbix CYBJl cocTout B
toM, uto nanHas CYB/] nmpennasznadena ajis paboThl ¢ pa3IUIHBIMU TPYIIIIAMHE TOJTh-

30BaTeNei: OT HAYMHAIONINX pa3padOTUMKOB C MUHUMAJIbHBIM YPOBHEM 3HAHUI MO
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0a3zaM AaHHBIX 10 NPOodheCcCUOHATBHBIX MPOrPAMMUCTOB U MPOEKTUPOBIIUKOB. C 10-
MOIIIbI0 MacTE€pOB U TpapuuecKux HMHCTPYMEHTOB Access Ja)Ke IO0JIb30BaTeNU, HE
BJIQ/ICIONIUE CHEHAIbHBIMA HABBIKAMHM, MOTYT BEChbMa YCIEIIHO pa3pabaTbiBaTh
npuiioKeHus: 0a3 JaHHBIX. B TO ske BpeMs, UCnoJib3ys (QYHKIIMOHAIbHbBIE BO3MOXKHO-
cTu Access, CIIeHAIMCTHI OTJAEI0B HHPOPMAIIMOHHBIX TEXHOJIOTHIA CMOTYT oOecte-
YUTh Pa3pabOTKy U MOMIEPKKY MPUIOKEHUN Access, CO3/IJaBaeMbIX Ha YPOBHE KOM-
MTaHWM.

CYB/l obnamaeT MOIIHBIM U YOOHBIM anmnapaToM pacipeiesieHus JaHHbIX 1O
HECKOJIbKUM TaOJHIaM, peanu3ysl MPaKTUYECKH JIIOOYI0O MOJENb JAaHHBIX MPEAMET-
HoU oOnactu. Ilpu 3TOM obecneunBaeTcsi cCOBMECTHas 00paboTKa U KOPPEKTUPOBKA
JaHHBIX CpeAcTBaMU (OPM U OTYETOB, OOECIIEUNBAOIINMU 3PPEKTUBHBIN TOCTYI U
MIPEICTABJIICHUE JTAHHBIX. B OCHOBE ATHX CPEACTB JISKUT PENISIIMOHHBIN S3BIK CTPYK-
TypHUpPOBaHHBIX 3anpocoB SQL.

['oTOoBBIC TPUIIOKEHHMSI, TOCTYIMHBIC Yepe3 MIabI0HbBI, TTOCTABISEMbIE BMECTE C
Access wiu Ha BeO-caiitax Microsoft, MO3BOJSIOT MOJIb30BATENIO, 00JIAAAIOLIEMY
OTpaHUYECHHBIMU 3HAHUSIMU B 0OJacTH 0a3 JAHHBIX, MO3HAKOMHUTBHCS C CAMBIMU
BXHBIMU (PYHKIIMSIMH M BO MHOTHX CJyyasx HauyaTh pabOTy C MEpBOTO JIHA
ucnonp3oBanuss MS Access. CraHaapTHble TNPUIOKEHHS U3 IMIAOJIOHOB MOXKHO
MCIIOJTh30BaTh 0€3 KaKUX-JIM00 MOIU(PUKAIIUN WU HACTPOUKH B PEKUME 3aIIOTHCHHUS
uH(popMaluen.

Kpome co3nanusi HOBbIX Tabnui B 0a3e JaHHBIX Access IO3BOJISIET
OpraHU30BaTh CBSI3U C BHEIIHMMH JAHHBIMU C nomolibio uHTepdeiica ODBC (Open
Database Connectivity). CBsi3aHHbIe TaOJHUIBI OTOOpakarTcs U (YHKIIMOHUPYIOT
aQHAJIOTUYHO COOCTBEHHBIM TabnmmaMm. Yepe3 CBsS3aHHBIC TaOIUIBI BO3MOXKHO
B3aMMOJICCTBHE M CO BCEMHU PACIPOCTPAHCHHBIMU CEPBEpPAMH PEISAIMOHHBIX 0a3
naHHbIX, BKiIodas Microsoft SQL Server, Oracle, IBM DB2, Informix u Sybase.

WHuTepakTuBHBIE CpeACTBa O00ECIEYMBAIOT MPOCTOTY pa3paboTku (opMm u
otueToB. Pexxum mpencrabiieHus GOpM U OTYETOB — PEKUM MakKeTa — MO3BOJISIET
JIETKO HACTPOUTh MX B COOTBETCTBHM C MOTPEOHOCTSIMHU IMOIb30BATENsS, HaOMIOAAs
U3MEHEHHSI 3THX OOBEKTOB B peaJlbHOM BpeMeHU. [IpocThie B HCNOJIB30BAHUU U
pa3Ho0Opa3HbIe cpeACcTBa (DUIBTpAIIMU JaHHBIX MMO3BOJISIOT, HE TIEpEeCTpanBasi MakeT,
MOJIYYUTh OTYEThI, TPEACTABIAIONINE JaHHBIE B CaMBbIX pa3HBIX pa3pe3ax, Hu
MCIIOJTh30BATh WX JIJISl aHAIHM3a JaHHBIX.

K nenocrarkam CYBJ] MS Access OTHOCATCS BCE HEOCTATKU, XapaKTEPHbIC
s aitii-cepBepHbix CYB/], a MMEHHO HEBO3MOXKHOCTh OJIHOBPEMEHHOM PabOTHI ¢

OOJBIINM KOJHYECTBOM HOHLSOB&TCHCﬁ, cinabas peairu3anusa q)YHKHI/Iﬁ HaAC)KHOCTHU
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1 0€30MacHOCTH, a TAKXKe MPAKTUYECKOE OTCYTCTBUE peanu3ainuu TpaHzakuui. [lo
stuM mpuuuHaMm CYBJ[ MS Access dalie BCEro HCIOJb3yeTCS Ha HEOOJBIINX

MMPCAIIPUATHUAX C MAJIBIM YHUCJIOM HOHBBOB&TCHCﬁ, a TaKXKC B y‘{C6HBIX OEJax.

NucTpymenTanbHble cpeacTtsa MS Access

CYBJ] Access BkiO4aeT pa3HOOOpa3HbIE HWHCTPYMEHTAJIbHBIE CPEACTBA,
OpPHUEHTHUPOBAaHHBIE HA CO3/JaHME OOBEKTOB 0a3bl MAaHHBIX W TMPUIOKCHHUM
MOJIb30BATENS.

Cpedcmea epaghuueckoco KoHCmMpyuposanus TO3BOJISIOT CO37aBaTh OOBEKTHI
0a3bl JAHHBIX U OOBEKTHI MPUIIOKEHHUS C TTOMOIIHI0 MHOTOYUCIICHHBIX TpadUIecKuX
AJIEMEHTOB, He Tprberas K MporpaMMHUpPOBAHUIO.

Pasnoobpasnvie macmepa B pexuMe BeIEHHUS OUAOTa C IOJIb30BAaTEIEM
MO3BOJIAIOT CO3/AaBaThb OOBEKTHI M BBINOJHATH pPa3HOOOpa3Hble (PYHKIHMH TIO
peopraHu3auy U npeoOpa3oBaHuio 0a3 TaHHBIX.

Cpenu cpeactB rpadUyecKOro KOHCTPYHUPOBAaHUS M JUAJOTOBBIX CPENICTB
CJIeTyeT BBIICTUTH CPEACTBA JIJIsl CO3/IaHUs:

e TalnuIl U cxeM 0a3 JaHHBIX, OTOOPAKAIOUINX UX CBSI3U;

® 3ampOCOB BBIOOPKH, OTOMPAIONTUX W OOBEIUHSIIONINX JaHHBIE HECKOIBKUX

TaOJINIL;

® BHUPTYAJIbHYIO TaOJIHILy, KOTOPasi MOKET UCIIOJIb30BAThCSI BO MHOTHX 33/1a-

qJax MPUIIOKEHUS;

® 3aMpOCOB HA U3MEHEHUE JAaHHBIX 0a3bl;

e HKpaHHBIX (opM, MpeAHA3HAYEHHBIX I BBOJAA, MPOCMOTpa U 00pabOTKU

JTAHHBIX B THATIOTOBOM PEKUME;

® OTYETOB, MPEAHA3HAYCHHBIX IS MPOCMOTPA M BBIBOJA HA MEYaTh JaHHBIX

u3 0a3bl U pe3yabTaTOB UX OOPAOOTKHU B YJOOHOM JIJIsI TOIH30BATENs BUIE.

Cpeocmea npocpammuposanusi CYBJl BKIIOYAIOT A3BIK CTPYKTYPUPOBAHHBIX
3ampocoB  SQL, s3bIK MaKpOKOMaHI M S3bIK  OOBEKTHO-OPHUEHTHPOBAHHOTO
nporpaMMHUpoBaHusl i npuioxeHuid Microsoft Visual Basic for Applications
(VBA). VBA saBnsiercs yactbio cemeiicTBa Microsoft Visual Basic, kotopoe BXoauT
B cocTaB Visual Studio.

VBA sBisieTcs 6a30BbiM komMioHeHTOM Microsoft Office: on unTerpupoBan B
Access, Excel, FrontPage, Outlook, PowerPoint 1 Word. Bce st npunoxxenus, B
TOM YHCJI€ U JIOKAJIU30BAHHBIE HA PYCCKOM SI3bIKE, HCIOJB3YIOT AHTJIOS3bIUHBIN
BapuaHT VBA (Bkitouas cripaBouHyto cuctemy). VBA mpeacTaBmsieT co0oit 6a30Byr0

miaThopMy mporpaMMHpOBaHUsI HE TOJbKO B cpeae Microsoft Office, Ho 1 MHOTHX
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Apyrux npuioxkeHudd. VBA comepKuT cpeicTBa IOCTyna Kak K 0azaM JaHHBIX Ac-
cess, TaKk M K 0a3aM JTaHHBIX KJIMEHT-CEPBEPHOIN apXHUTEKTYpbl, TAKHUM Kak Microsoft
SQL Server, Oracle u ap.

Cucmema oocmyna x 0anHvim, HaunHas ¢ Access 2007, mocTpoeHa Ha OCHOBE
snpa 0a3el qaHHBIX Access Database Engine, 3aMeHHMBIIIETO MPEXKHIOI BEPCHIO sIIpa
Microsoft Jet4.0. Snmpo 0a3pl JaHHBIX BBIIONHIET 3arpy3Ky, COXpAaHEHHE W
M3BJICUCHUE JTAaHHBIX B IMOJIH30BATEILCKUX U CHCTEMHBIX 0a3zax maHHbIX. OOecrieuu-
BAaeT BBICOKYIO IMPOM3BOAUTEIBHOCTh W YIYUIIECHHBIC CETEBbIE XapaKTEePHCTUKH,
MOJJEPXKKY IBYXOalTOBOrO mpeactaBieHusi cuMBOoB Unicode, MO3BOJSIFOIIETO

HCIIOJIB30BaTh CMMBOJIbBI HECKOJIBKMX HAalTMOHAJIBHBIX aJ'I(I)aBI/ITOB.

CxeMa JaHHBIX

B CYBJl Access mporiecc co3maHusi PeSITUOHHONW 0a3bl JAaHHBIX BKIIFOYAET
co3maHue cxemsl OaumHvlx. CXeMa NaHHBIX HAa PHUCYHKE 2.7 HArIsSAHO OTOOpakaer
JIOTUYECKYIO CTPYKTYpY 0a3bl MaHHBIX: TAaOJMIBI W CBS3U MEXIYy HUMH, a TaKXKe

o0OecreynBaeT MCIOJIb30BAaHUE YCTAHOBJIEHHBIX B HEW CBA3ed mnpu oOpaboTke

JaHHBIX.
Ig CHEMA JAHHBIX e b
Y
K-1;EHTI:I . Jakasol — 3aKasaHo @
F KogKnueHTa # Koa3akaza % KopZakaza
HazeaHue _\ﬂ KoakaueHta = ¥ KoaTogapa
Oepawatecak = KogCoTpyaHuka LeHa
AonsHoTe AataPazmewgHua Koawyecreo
Aapec AataHazHaqeHuWa Cruaka
lopog AarallcnonHeHwa
JBnace AocTaeka
NHaekc CTonmMocTedocTaskmn
CTpaHa Hazeanwelonyyatena oLl
y - 1
TenedioH Aapeclonydatens ¥ KoaTosapa
Pakc Fopoafoayqatena Mapsa
Oénactelonyyartena Koallocraswika oo
F 2 KoaTuna
COTPYAHMEN . MHaekcMNaonyqaTena R - — 1 S—
[+] KoaCoTpyanuka 2 Crpanalony4aTtena Lewa 1 @ G
damuamna HaCknaae KaTeropua
Mhia OmuaaeTea OnucaHue
Aonxrocre MUHMMANEHE2aNa0 WzoBpaxerue
Oépauenue MocraekulpekpaleHe
HdataPoxgeHna
JdataHakima
Aapec -
b
1

Puc. 2.7 — Ilpumep cxemsl JaHHbIX MS Access

I[JI}I HOpMaHHBOBaHHOﬁ 0a3ml JaHHBIX, OCHOBAHHOM Ha OAHO-MHOI'O3HAaYHBIX U

OJHO-OAHO3HAYHbBIX OTHOIICHUAX MCIKIY Ta6JII/IIIaMI/I, B CXEMC€ OAaHHBIX AJIA CBSI3EH
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TaKUX TaOJUI] IO IEPBUYHOMY KJITFOUY MJIM YHUKAILHOMY WHICKCY TIaBHOW TaOJIUIIBI
MOTYT YCTaHABIIMBATHCS MTAPAMETPhI 00CCTICUCHHUSI CEA3HOU YeIOCMHOCHU.

[Tpu monepkaHuM IEITOCTHOCTH B3aMMOCBSI3aHHBIX JaHHBIX HE JIOMYCKaeTCs
HaJIMYMS 3allMCU B TIOJYMHEHHON TaONuIle, eCM B TJIABHOW TaOJHIle OTCYTCTBYET
cBs3aHHAs ¢ HeW 3amuch. COOTBETCTBEHHO MPHW TMEPBOHAYAIBHOW 3arpy3ke Oa3bl
JTAHHBIX, a TaK)Ke KOPPEKTHPOBKE, JO0ABICHWW W yNaJE€HUW 3aluceld cucTema
JIOITYCKAeT BBITIOJHEHNE ONEpaIliy TOJHKO B TOM CIIy4ae, €CIM OHA HE MPHUBOJUT K
HapYIICHUIO [IEJIOCTHOCTH.

CBsi3u, ONpEIEICHHBIE B CXeMe JaHHBIX, aBTOMATHUYECKH UCTIOIB3YIOTCS NS
00beIMHEHUST TaOUIl TIPU pa3pabOTKe MHOTOTAO0IMYHBIX (DOPM, 3alpOCOB, OTUETOB,
CYLIECTBEHHO yMpOILas MPOLEecC X KOHCTPYHUPOBAHUSI.

B cxeme maHHBIX CBSI3M MOTYT YCTaHABIWBATHCS JUIsl JTIOOOW Taphl TaOIWII,

HMEIOIIHNX OJIMHAKOBOE I10JI€, MO3BOJISIOIIEE OOBEAUHATH 3TH TAOIHUIIBI.

O0bexTbl MS Access

baza manubpix MS Access BKITIOYaeT CIASAYIONTNE OOBEKTHI:

e  TaOJIMIGL;

®  3ampOCHI;

e (opmsr

® OTYETH;

®  MaKpoOCHlI;

®  MOIYJH.

Tabnuysl co3Mar0TCs TOIB30BATENIEM /TSI OPTaHU3AlUd M XpaHEHUsS JTaHHBIX.
Kaxxnas tabnmuma XpaHUT AaHHBIE SK3EMIUIIPOB OJHOW CYIIHOCTH — OJHOM HHQOP-
MAIlMOHHOM OOBEKTEe MOJEIN JaHHBIX MpeaMeTHoW obiacTu. Tabmuia COCTOMT U3
noJiei (cTosioIoB) u 3anucer (CTpok). B kaxkmoi 3ammcu coOpaHbl CBeeHUus 00 O/1-
HOM 3K3eMIUISIpe HHPOPMAITMOHHOTO 00BEKTA (CYILIHOCTH).

3anpocvl Ha BBIOOPKY CITyXaT JjIsl BRIOOPKHM HY>KHBIX JAaHHBIX U3 OJHOW HIIA
HECKOJIbKMX CBSI3aHHBIX TaOmuIl. Pe3ynpTaToM BBITIOJHEHHS 3ampoca SIBISETCS
BUPTyaJbHAsE TaOnuIla, KOTOpash MOXKET OBITh HCIOJb30BaHA HApSALY C APYTHUMHU
TabnuiamMu 0a3bl TpU 00pabOTKE JaHHBIX. 3ampoc MOXKeT (HOPMUPOBATHCS C
MOMOIIBI0 KOHCTPYKTOpa 3alpoCcoB MM WHCTpyKuuU si3bika SQL. 3ampockl Ha
M3MEHEHHUE TO3BOJITIOT OOHOBIISITH, YAAIATh WM OOABIATH JaHHBIE B TaOIHIIBI, a
TaK>K€ CO3/1aBaTh HOBBIE TAOJIUIBI HA OCHOBE CYIIECTBYIOIIUX.

@Dopmbl ABISIOTCS OCHOBHBIM CPEICTBOM CO3/IaHHUS JUAIOTOBOr0O MHTEpderica

NPUIOKEHUS Mosib3oBaTenst. dopMa ucnonb3yeTcs Juisl pazpaboTku uHTepdeiica mo
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YIpaBICHUIO MNpUiIokeHUeM. Bximodaemple B (opMy mnpouenypbl 00pabOTKu
COOBITUH MO3BOJISIIOT YIPaBISTh MpolieccoM OOpabOTKU JaHHBIX B IPUIIOKEHUHU.
Takue mnpouenypel XxpaHstcsi B Moayie (opmsl. B popmbel MOryt BCTaBiAThCA
PUCYHKH, TMarpaMMbl, 3ByKOBbIE (pparMeHThl, BUe0. BozMoxkHa pazpaboTka Gopm c
HAOOpPOM BKJIAJIOK, C KaXIAOW W3 KOTOPHIX CBSI3aHO BBINOJHEHHWE TOM WIIM WHOU
GYHKIIUN TPUITOKESHHUSL.

Omuemsl TpenHa3HayeHbl A1 (GOPMUPOBAHHS HA OCHOBE JAHHBIX 0a3bl
BBIXO/IHBIX JIOKYMEHTOB JIIOOBIX (pOpMAaToB, coaepkKallluX pe3yJbTaTbl PEIICHUs
3aJa4 MOJb30BaTeNs M BbIBOAA MX Ha nevarb. Kak u (opmbl, OTYETBI MOTYT
BKJIFOYATh MPOIETypbl 00paboTKu coObITHi. Vcronp3oBaHue rpaduueckux 00bEKTOB
MO3BOJIAECT JOMOJHATH JaHHbIE OTuYeTa WuTIOCTpanusiMu. OT4eThl 00EeCHeunBaoT
BO3MOXXHOCTh aHAJM3a JAHHBIX NPHU UCHOJB30BaHUU (QUIBTPAIH, arpErUPOBAHUS U
Mpe/ICTaBICHUSI JAaHHBIX UCTOYHHUKA B PA3JIMYHBIX pa3pe3ax.

Makpocwsl ABIAIOTCA MPOTPaMMaMU, COCTOSIIIMMH M3 TOCIEA0BATEIHHOCTH
MaKpOKOMaHJ|, KOTOpasi BBIMOJIHIETCS 1O BbI30BY WJIM MPU HACTYIJIEHUU HEKOTOPOTO
COOBITHA B OOBEKTE MPWIOKEHUS WIM €ro 53JeMEHTE YNpaBieHHus. Makpocsl
[O3BOJIAIOT ABTOMAaTU3UPOBAaTh HEKOTOPBIE JAEUCTBUS B IPUIIOKEHUU IOJIb30BATENS.
Coznmanne MakpOCOB OCYIIECTBISIETCSI B JMAJOTOBOM pEXUME IIyTeM BbIOOpa
HY)KHBIX MaKpOKOMaHJI U 3aJaHusl MapaMeTpoB, MHCIOJIb3YEMbIX HMHU MpH
BBITIOJTHEHUH.

Mooyau conepxar nporueaypsl Ha si3bike Visual Basic for Applications. Moryt
CO3/1aBaThCsl MPOLIEYPhI-NOANPOTpaMMBbl, POLEAYPhI-QYHKIIMU, KOTOpBIE pa3pa-
OaThIBAIOTCS IOJIb30BATENEM JUIsl peaju3alud HECTaHAApPTHBIX (YHKUIUH B
NPWIOKEHUHU TMOJIb30BaTeNsl, U MpOIeaAypbl A o0paboTku coObiTuil. Mcmomb3o-
BaHUE MPOLEIYp MO3BOJIAET CO3[aTh 3aKOHYCHHOE MPHIIOKEHHE, KOTOPOE HMEET
COOCTBEHHBIN rpaduueckuii MHTEp(ENC MOJIb30BaTENs, MO3BOJISIONIMN 3alpPOCHUTD
BBITIOJTHEHHE BceX (DYHKIMN MPUIIOKEHUs, 00padoTath Bce OMMOKM U HECTaHAap-

THBIE cUTyauuu [9].

2.4.2 MySQL

biaronaps tomy, uto MySQL siBisiercst ogHoit u3 HemHorux CYB/] ¢ oTKpbI-
TBIM HCXOAHBIM KOZOM, OHA MOJIy4WIa IHAPOKOE PACIPOCTPAHEHNE BO BCEM MHUpPE U
aBisieTcss ogHON u3 cambix nomynsapHeix CYBJ, ucnonszyemsix B MHTepHETE BEO-
pa3paboTunkamu u xoct-npoBaiigepamu. CYBJ] MySQL, BnepBbie pazpaboTaHHast
B 1995 r. xomnanueit MySQL AB, Ha CeroaHsIIHUI JI€Hb NPUHAIJICKUT OAHOU U3

KpYMHEHIIMX KOpropaiuii B 00JacTH pa3palOTKM MNPOrpaMMHOro olecreueHus
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ORACLE. CYBJ] MySQL ycnemHo paboTtaeT 1oj ynpasiieHreM cBbiiie 20 pa3nny-
HbIX onepanuoHHbIX cucteM (Windows, Linux, OS/2, Mac OS X, FreeBSD, Solaris,
SunOS, OpenBSD, NetBSD, AIX, DEC UNIX, Tru64 UNIX u T.1.), a Takxe
npeaocTaBisier uHTephenc sl B3aUMOJSHCTBUS CO MHOXKECTBOM SI3bIKOB ITPO-
rpammupoBanus: C, C++, Eiffel, Java, Perl, PHP, Python, Ruby u Tel.

Bl MysQL workbench

Query
LEWEE 3 A

File  Edit  View Database  Plugins

80w R e =

Scripting  Commurnity  Help

SOL Query =

S I ,I 1® SELECT * FROM ‘mydb’ . student”;
= | mydb
E [ Tables
7] cathedra
[+ __ discipline
[ Faculty
= _, groups
- MumGroup
. Cathedra
7] marks
Tl pakient
= _:_J student Overiism Qutput Hiskary Snippets Result (1)
- IFdI?;Udent o o o o[B8 050 g 1] Fetched 11 records
. BDay jdStudent | FIC | EDay | MumGraup | Salary | Sex Starosta
+ HumGroup y |1 Tvanow LI 1995-12-03 593 2500 M o
. Salary —_
i 2 Petrov P.P.  1996-07-22 543 500 M 1
| Starosta E BelovaB.B.  1995-02-01 543 1500 W a
() teacher T4 KrasnowK K. 1995-10-03 593 2000 M )
| uslug I
B Views 5 Leonov 5.5,  1996-12-01 122 0 M 1
[ Routines s Kireev KK,  1995-08-09 593 1000 M ]
T H Usov LI 1995-12-15 593 2000 M 1
s Sidorova C.I  1994-04-03 543 2500 " o
s Khvostov F.F, 1995-01-19 122 2500 M )
i Tuzovll  1995-11-30 593 0 M ]
Dt Peskov DA, 1995-10-10 531 2000 M o

Puc. 2.8 — MySQL Workbench 5.2

MySQL saBnsiercst kiiaccuueckor knueHT-cepBepHor CYBJ] u varmie Bcero uc-
MOJIb3YETCSl B KaUeCTBE CepBepa, K KOTOpoMy 00pallaroTcs JOKaIbHbIE WIH yAaaEH-
HbIE KJIMEHTHI, OJTHAKO B TUCTPUOYTHUB BXOAWT OMOIMOTEKa BHYTPEHHETO CepBepa,
no3pojstomas Bkiodyate MySQL B aBTOHOMHBIE nporpammsl. B ormmuue ot MS
Access ucnons3oBanne MySQL mpenmnosaraer onpeaeaeHHbI YPOBEHb 3HAHUU U
HaBBIKOB y MporpaMMmucTa 06a3 JaHHbIX, KpoMe Toro, MySQL, kak ¥ OOJBIIMHCTBO
CYB/l, He comepxuT B cebe CPEICTB CO3JaHUs IOJb30BATEIBCKUX IMPHUIIOKCHUH.
Pa3pabotunky npu ucnonb3oBanuu ganHod CYBJl B o0s3aTensHOM MOpsiAKE HEOO-
XOAUMO MNPEAYCMOTPETh TE MPOTrPAMMHBIE CPEAbl U JIOMOJHUTEIBHBIE CPEACTBA BU-

syanu3anuu U HacTporku MySQL, koTopbie oH OyJeT MCTHOIL30BaTh ISl B3aUMO-
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nevictBus ¢ 6azamu gaHHbIX. Hanpumep, nporpamma MySQL Workbench, nmpeacras-

JICHHas1 Ha pUCYHKE 2.8, mpeaocTaBisieT BO3MOKHOCTh ynpasiieHus CYBJl MySQL ¢

OMOIIIBI0 Y00HOTO Tpaduyeckoro unrepdeiica. MySQL Workbench — unctpyment

JUTSI BU3YaJIbHOTO MPOEKTUPOBAHUS 0a3 JaHHBIX, MHTETPUPYIOMIMI MPOEKTUPOBAHUE,

MOJCINPOBAHUC, CO3AHNUC U SKCILITyaTallhuIO BI[ B CIMHOC KOMIIJICKCHOC OKPYKCHHC

TSt cucTeMbl 0a3 qanabix MySQL.

K ocHoBHbIM noctonncTBaM MySQL oTHOCATCS ClenyIONIHeE:

CKOpPOCTh BbINIOJHEHHS 3ampocoB. Hapsny c Oracle, MySQL cuutaercs
oaHoM u3 caMbix ObicTphix CYB/I B Mupe;

CYBJl MySQL paspabotana ¢ ucnoib3oBanueM si3pikoB C/C++ u oTTe-
cTUpoBaHa Oosiee yeM Ha 23 matdopmax;

OTKPBITHIN KO, KOTOPBIN JOCTYIIEH JIJIsl TPOCMOTPA U MOJEPHHU3AIIUN BCEM
xenaromum. Jlunensuss GPL (General Public License, obmenoctymnHast jau-
[IEH3Ms1) TTO3BOJISIET TOCTOSIHHO YIIYYIIaTh MPOTPAMMHBIN MIPOIYKT U OBICT-
PO HAXOAWTHh W YCTPaHATH ys3BHUMBbIE MecTa. OCOOCHHOCTHIO JIMIICH3UU
GPL sBmsiercss ToT ¢akT, 4ro M1000¥ KOJ, ckoMmuiaupoBaHHbii ¢ GPL-
KozoM, ornagaet nmog GPL-nmureHsuio, T. €. MOXKeT CBOOOHO pacmpocTpa-
HSITHCS, U YCIIOBUEM €T0 PACTIPOCTPAHEHUS SIBISIETCS IPEIOCTaBICHUE HUC-
XOJIHBIX KOJIOB;

BbIcOKOE KauecTBO CYB/] MySQL;

CYBJ MySQL nognepxusaer API (Application Programming Interface,
nporpaMMHbIi uHTEpdeiic npwioxenus) mia C, C++, Eiffel, Java, Perl,
PHP, Python, Ruby u Tel. MySQL MO0»HO yCHemHo NpUMEHSITh KakK JJIs
MOCTpoeHust BeO-cTpanwmil ¢ ucnosnb3zoBanueM Perl, PHP u Java, tak u mis
paboThI MPUKIIATHON MPOTrpaMMBbI, CO3JaHHOM ¢ ucmosib3oBaHueM Builder
C++ unu naropmsr NET;

Hanmuuue BcTpoeHHoro cepsepa. CYBJl MySQL MoxeT ObITh HCIOIb30Ba-
Ha KaKk ¢ BHEUIHUM CEpPBEPOM, MOJJIEPKUBAIOLIUM COEAMHEHUE C JIOKAJb-
HOM MAalIMHOW U C YJAJeHHBIM XOCTOM, TaK U B KAa4€CTBE BCTPOEHHOTO
cepBepa. JJocTaTouHO CKOMIUIMPOBATH MPOrpaMMy ¢ OMOIHOTEKON BCTPO-
€HHOTO cepBepa, U MpUIoKEeHUEe OyAeT coaepxkaTh B ce0e MOTHOLICHHYIO
CYBJl MySQL ¢ BO3MOXHOCTBIO CO37aHUsI 0a3 JaHHBIX, TAOJIUIl U OCY-
IIIECTBJICHUS 3aIPOCOB K HUM;

IMIUPOKUIA BBIOOP TUIIOB TabJIMI, B TOM YHCIE U CTOPOHHUX pa3paboTyu-
KOB, YTO TIO3BOJISIET PEaIn30BaTh ONTUMAIBHYIO IS PEIIaeMOU 3aadyu

IMPOU3BOAUTCIBHOCTE U (I)YHKHI/IOHaJILHOCTL. P33pa6OT‘II/IK HMCET BO3MOXK-
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HOCTh BbIOpaTh HauOosiee ObICTphIM TuN Tabmu, MylSAM mubGo OGoiee
cinoxHbli BapuaHT InnoDB ¢ mopaepxkkoit oO0beMOB HHOOpMALMHM 10
1 TOaiT ¢ BHIMOJHEHUEM TPaH3aKIIUK Ha YPOBHE CTPOK;

nokanuzanus B MySQL BbInoHEHa KOPPEKTHO U 00ECTIeYnBaET MOAIEPK-
Ky 0a30i1 JTaHHBIX COPTUPOBKHU PYCCKHUX CTPOK;

MySQL, Haunnas ¢ Bepcuu 5.0, MPaKTUYECKHU MOJHOCTBIO YJIOBJIETBOPSIET
craunapty SQL u, cienoBaTelbHO, COBMECTHMA C JPYTMMH 0a3amMu JaH-
HbIX [10].

Ha odummansaom caitte MySQL (http://www.mysql.com) Bcerma mocTyrHa

JUISl CKauMBaHUS MocheHss paboyasi Bepeus cepBepa ganHoit CYB/I.

S e

JlaiiTe ompenesieHHE MOHATHUSIM «CYHUIHOCTb» M «OTHOIIEHHUE», MOSCHUTE
KaK CBSI3aHBI 3TH TEPMUHBI MEXKTYy COOOM.

B 1yeM oTiauuns Mexy CyIIHOCTBIO U 3K3EMILISIPOM CYIITHOCTH?
[Tepeuncnute cBOMCTBA TAOIUIIBI, SIBJISIOIICIHCS OTHOIIICHUEM.

HazoBute ocHOBHBIC (PYHKIIUM MIEPBUYHOTO KIIFOYA.

Kakoii Bun cBsa3u B b/[ ABisieTcst cambIM pacripoOCTpaHEHHBIM?

HazoBute ocHoBHBIE 00BeKTHI pensitinonHoi CYBJ MS Access.
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3 s3Ik SQL

SQL (Structured Query Language — cTpyKTypUpOBaHHBIN SI3bIK 3alPOCOB) —
SI3BIK 3aIIPOCOB, UCTIOIB3YEMBIN MPU paboTe C PENIAIIMOHHBIMU 0a3amMu JaHHBIX. Tep-
MUH «3ampoc» O3HA4aeT MPOU3BEIICHUE ONEpaIiii BEIOOPKU MAHHBIX WX OTEPAIHH
M3MEHEHUS JaHHBIX, TAKUX Kak J00aBieHHWe, u3MeHeHne win yaainenue. C camoro
HavaJyia cymiecTBoBaHus SQL cTaj MOJIHBIM SI3BIKOM 0a3 JIaHHBIX, T. €. €r0 KOHCTPYK-
MU TI03BOJISIOT BBHITIOJIHATH BECh HAOOpP oreparuii ¢ 6a30¥ TaHHBIX: CO3JIaHHE IMPO-
U3BOJIbHBIX 00beKTOB B/l (Tabmuil, mpeacTaBiaeHU, UHJIEKCOB U T. I.), U3MEHCHHE

CTPYKTYphI 00bekTOB b/l, ynanenue o0beKTOB U T. 1.

3.1 Ucropust SQL

Azpik SQL mosiBuiICS TOCTEe CO3MaHUs PEISIIUMOHHONW anreOphl B CEpeIuHe
1970-x rr., oH ObLT pazpaboran ¢upmoit IBM B pamkax mpoekra 3KCIepUMEHTab-
Hoit pensinmonHort CYBJL System R. S3pik SQL, 6marogapst cBoeit mpocToTe U ya00-
CTBY, MOJYYUJ IIUPOKOE PACIPOCTPAHEHUE U MOCTENEHHO CTajl (aKTUUYECKUM CTaH-
IapTOM JUIsS SI3bIKOB YIPABJIEHUA JaHHBIMU B peissunoHHBIX CYBJl. BoabmuHCTBO
pemsimonablx CYB/] B TOM MM MHOM CTENEHH Pean30BaIl BO3MOKHOCTH HCIOJIb-
30BaHus s3pika SQL, 4TO MpuBENIO K YHUBEPCATBHOCTU MPHU paboTe ¢ MPOU3BOJIbHBI-
mu CYBJ] u mo3Bonmio paspaborats enunbie opuandeckue cranaaptel SQL. Takoro
poJia cTaHAApThI pa3paldaThIBAIOTCS CIEIUATBHBIMU MEXKIYHAPOIHBIMU OpraHU3alu-
AMHM 110 cTaHaapTu3anuu. Kaxaplii Takol cTaHaapT npencrapiisieT co0oi 0oObeMHBIN
JOKYMEHT, TIIATEIbHBIM 00pa30M OIMKCHIBAIOIINNA BCce KOMaHAbl U YHKIIMU SA3bIKA.

[Mepssiit MmexxayHapoausiii ctanaapt SQL (SQL1) 61 mpunsT B 1989 r. Ame-
PUKAHCKUM HalMOHAIbHBIM MHCTUTYTOM cTaHnapToB ANSI kak ANSI X3.135-1989
nn ANSI SQL/89. JlanHblil cTaHmapT B JaibHEHIIEM ObUT Takxke 0100peH Mexy-
HapoaHou opranuzaiuent ctangaptoB (ISO — International Standards Organization) B
nokymente ISO 9075:1989. JlanbHeiiee pa3BuTue HHOOPMAIIMOHHBIX TEXHOJIOTHH,
CBSA3aHHBIX C 0a3amMM JAaHHBIX, MOTPEOOBAIO pACHIMPEHUS U JOPAOOTKHU IEPBOIrO
crannapta SQL. Tak, B konue 1992 r. 611 IPUHAT HOBBII MEXIYHApOAHBIN CTaH-
napt si3eika SQL — SQL/92 wmm SQL2, a B 1999 r. — SQLS3.

HyxHo 3ametuts, uro Hu ogHa CYB/I He peanusyer ctanaapt SQL B monHoM
oobeme. Kpome Toro, Bo Bcex pacHIMpPEHHSIX S3bIKa, MOAJEPKUBAEMBIX PAa3HBIMU

CVYB/I, umeroTcsi BOBMOXKHOCTH, HE SIBJISIFOLIMECS CTaHAAPTHBIMH. TakuM 00pa3om,
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MOHO CKa3aTh, YTO Ka)KJ0€ PACIIUPEHHE — ATO HAIMHOMXKECTBO HEKOTOPOTO IMOJI-
MHOecTBa ctanjaapra SQL.

A3pik SQL onepupyeT TepMUHAMH, HECKOJIBKO OTIUYAIOIMIUMUCS OT TEPMUHOB
PESIIUOHHON TEOPHUH, HAITPUMEP BMECTO «OTHOILICHHI UCTIONB3YIOTCA «TAOIHUIIBI,
BMECTO «KOPTEKEH» — «CTPOKM», BMECTO «aTPUOYTOB» — «KOJOHKH» WM «CTOJIO-
1e». S3bik SQL SBIsIeTCS peNsSIUOHHO TOJHBIM. JTO O3HAYaeT, YTO JI000H orepa-
TOP PENAIMOHHON anreOphl MOXKET OBITh BRIPAKEH MOAXOASIIHNM oriepaTopom SQL.

SQL Henb3s B MOJHON Mepe OTHECTH K TPAJAMIIMOHHBIM SI3bIKaM IPOTrpaMMHU-
pOBaHUs, T. K. OH HE COJACP)KUT, HAIPUMEP, ONEPaTOPhI, YIPABISIIONIUE XOJAOM HC-
MOJIHEHUSI MPOTPAMMBI, ONEPATOPhbl ONMHUCAHUS TUMOB W T. 1. S3bik SQL comepxut
JUIIHF Ha0Op CTaHMAPTHBIX OINEPATOPOB JIOCTYMA W yIpaBieHUS K JaHHBIM B BJI.
Omnepatopsl SQL ¢ moMoIIbIO CIEHHATBHBIX CPEACTB MOKHO BCTPOUTH B IIPOIPAMM-

HOe oOecredeHne, MCMOJb3yIolliee 0a30BbI S3bIK MPOrpaMMUPOBAHUsS, HAIpUMED
C++[8].

3.2 OcHoBHBbIE onepaTopsl A3bika SQL

Bce onepatopsl sa3pika SQL MOXKHO YCIOBHO pa3feiuTh Ha HECKOJBKO MOJI-
Kj1accoB si3bika [ 11-12]:

1. DDL — Data Definition Language (s3bIk onucaHusi WM ONpPEETICHUs JaH-

HBIX).

2. DML — Data Manipulation Language (43bIk MAaHUITYTUPOBAHUSI TAHHBIMH).

3. DQL — Data Query Language (s3bIk 3aIIpOCOB K JJAHHBIM).

4. TCL — Transaction Control Language (s13bIK yIIpaBJICHUS TPaH3aKIIUSIMU ).

5. AL — Administration Language (s13bIk aIMUHUCTPUPOBAHUSA ).

OcHo8HbIM U caMbIM UCNOJIb3YEMbIM ONepamopom A3blKd SQL A6-

naemcs onepamop SELECT u3 xknacca DQL, komopblu no3eonsem u3-
6l1eKamv OaHHble U3 OOHOU UL HECKOJbKUX MaOuy.

HecMoTpss Ha TO 4TO JAHHBIM OINEPATOP MO3BOJISIET IIPOU3BOAUTH Pa3IUYHbIE
MaHUITYJSIITUN C JTAHHBIMU, HANPUMEDP CKJIQJbIBATh JTAHHBIE PAa3HBIX CTOJIOIOB WIIH
MIPOU3BOANTH APYTUE BHIYUCICHUS BHYTPH 3ampoca, (aKTUUeCKH CaMU JTaHHBIE, pac-
roJiaraéMble B TaOJIMIIaX, OCTAIOTCS HETPOHYTHIMHU. TakuMm 00pa3oM, omepaTop Kak
OBl U3BJICKAET AKTYaJIbHYIO KOIMMIO JAHHBIX U3 TaOMUUbI U niepenact e€ s Najib-

Hewen 00paboTKH.
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Knacc DML, B otnnune ot DQL, Ha0060poT, mpeAHa3HAYEH J1JIsl TPOU3BEICHUS
ornepanuii ”3BMEHEHUsI UMEIOILEerocsl Habopa JaHHBIX, TAKUX Kak J00aBiieHne, 0OHOB-
JIEHHUE WIN yAAJEHUE.

Omneparops! rpynn DDL u AL npenHa3zHaueHbl i yIpaBiIeHUs CAMUMH 00b-
extamu 0a3 maHHBIX. TCL KOMaHIBI pabOTAIOT C TPAH3AKIUSIMH, COCTOSIINMHU W3

Habopa komana DQL u DML. OcunoBnble onepatopsl si3bika SQL nmpuBeneHs! B Ta0-

nuue 3.1.
Tabnuna 3.1 — OcHoBHBIE onepaTopsl si3bika SQL
Kaace Omneparop IIpumenenue
DQL SELECT Wcnonp3yeTcs 175 U3BJIeUEHUs JaHHBIX U3 Oa-
3bI JIAHHBIX
DML INSERT KomaHpl, peTHa3HAYEHHBIE JJIs1 BBOJA HO-
UPDATE BbIX, I3BMCHCHUSI CYLISCTBYIOIUX U YAaJICHUS
DELETE HEHYXXHBIX CTPOK M3 TaOIuUI] 0a3bl JaHHBIX
DDL CREATE Hcnonb3yroTes 1isl CO3/1aHusl, U3MEHEHUS U
ALTER yaaJeHus: 00bEKTOB 0a3bl TaHHBIX (TA0JIHII,
DROP MPEACTABJIEHUH, ITOCIIEAOBATEILHOCTEN 1
RENAME T.11.)
TRUNCATE
TCL COMMIT Komanzap! ynpaBieHus TpaH3aKIUAMM.
ROLLBACK YIIpaBIsItOT U3MEHEHHUSIMU, KOTOPBIE POU3BO-
SAVEPOINT IATCs ¢ moMomiblo komang DML
SET TRANSAC-
TION
AL GRANT Komane! yripaBieHus 10CTYIIOM K 0OBbEeKTaM
REVOKE

JlanHblii HAOOp KOMaH[ HE SBJISIETCS] MOJHBIM, BEJb CYIIECTBYIOT Tak»Ke CIie-
MaIU3MpPOBaHHbIE onepaTopsl si3bika SQL, KoTopbie MO3BOMISAIOT paboTaTh, HAMPH-
Mep, ¢ KypcopaMu WM YIPaBIATh JUHAMHUYECKUM 3aIllyCKOM JIPYTHX OIEpaTOpOB.
Taxxe pacmmpenusa sizbika SQL B paznmuunbsix CYB/] comepxar HOMOJHUTEIbHbBIC
OTIepaToOpPhl, MO3BOJISIONINE OCYIIECTBIATh Oosiee THOKOE U (PYHKIIMOHAIBHOE YIIPaB-

JieHue JaHHbIMU B B/I.

3.3 Tunsl JaHHBIX
B si3pike SQL, Tak ke Kak W B Pa3IMYHBIX SI3bIKAX MPOTrPaMMHUPOBAHUSA, JJIs

XpaHCHUA HJaHHBIX IMOAACPKUBACTCA Ha60p THUIIOB HJAaHHBIX. Turnel JaHHBIX OTJIM4Ya-
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IOTCSI IPYT OT Apyra B OpraHU3allMKM XpaHEHUS JaHHBIX U MPUMEHSIEMbIM K HUM OTle-
pauusiM. O4eBUIHO, YTO OTEPALMH ACICHUS UM YMHOXEHUSI OTHOCITCS K YHCJIOBBIM
TUTAM JTaHHBIX U HE MPUMEHUMBI K CUMBOJIBHBIM (CTpoKam). Takum oOpa3om, HEKo-
TOPBIM HA0OP oneparuii MOXKET ObITh MPUMEHUM K Pa3IMYHBIM TUIIAM JIAHHBIX, & He-
KOTOpBIE ONEpali MOTYT MPUMEHSTHCS TOJIBKO JIJIsi OTHeNbHOro tumna. Hampumep,
omepanus CIOXKEHUS «+» MOXKET OBITh NMPUMEHMMa KaK K YHUCIOBBIM JaHHBIM
(4+7=11), TaKk ¥ K TEKCTOBBIM («UYETBIPE» + «CEMb)» = KUETBIPE CEMBY).

B paznuunsix CYB]] Habop moaaepXxuBaeMbIX THIIOB JaHHBIX JIsI CTOJIOIOB
TaOJUIl OTaMYaeTcs Apyr o apyra. B cragmaprax SQL, B 3aBUCHMOCTU OT BpeMEHU
WX TIOSIBJICHUS, TAKK€ MOXXHO HAMTH HEKOTOPHIC OTIMYMS B MPEIACTABICHHBIX THIIAX
JTaHHBIX. TeM He MeHee, CyIIeCTBYeT HEKOTOpPHhIH 0a30BbIM HAOOp, KOTOPHIH OyaeT
MOIIEPKUBATHCS OONMBITUHCTBOM cTaHAapTOB U CYB/I.

Tunsr ganaeix SQL:

1. YwucnoBoil (11€JI0YUCICHHBIN):

o INTEGER;
e SMALLINT;
e BIGINT.
2. UYwucnoBoil (BeIIeCTBEHHBIN WM APOOHBIN ):
e REAL;
e FLOAT;
e NUMERIC;
e DECIMAL.
3. CuMBOJIbHBIN (CTPOKOBBIN):
e CHAR;
e VARCHAR;
e TEXT.
4. Jlara (Bpems):
o DATE;
e TIME.
5. Jlornueckuit:
e BOOLEAN.

HpC,Z[CTaBJICHHBIC THUIIBI JAHHBIX ABJIATOTCA HanOoJIee YacTo y1'[0TpC6JI}ICMBIMI/I
IMpu CO34aHNHU CTOJI6I_IOB Ta6J'II/IH M IIO3BOJIAIOT OPraHU30BaTh PallMOHAJIBHOC XPaHC-

HHC I/IH(I)OpMaI_II/II/I N OCYHICCTBIIATL COOTBCTCTBYHOIIUE OIICpAllMU HAJl JaHHBIMU.



54

3.4 Oneparop SELECT

Jlnst BBIOOpKM CTpOK U3 Tabiuui 0a3bl JaHHBIX HCIOJB3YETCS KOMaHJa
SELECT.

Cunrakcuc koMauasl SELECT BBITISIUT CICTYIONTIM 00pa3oM:

SELECT [ DISTINCT ] { *| cronbeu [ mnceBOOHMM |, ..}

FROM Tabiamuia

[WHERE ycaorue|]

[ORDER BY {crosben | Brpaxenume [ASC | DESC], .. }];

Paccmotpum mnojipoOHee KakIbplii U3 MYHKTOB JTaHHOTO cuHTakcuca. Kiroue-
BBIX OMNEPATOPOB 37€Ch TOJAbKO ABa: SELECT u FROM. JIro0oi# 3ampoc Ha BBIOOPKY
JTAHHBIX U3 TAOJHI] TOJDKEH COCTOSITh KAK MUHIUMYM U3 2 JTAHHBIX OTIEPATOPOB.

[Tocne omepatopa SELECT 00s13aTeIbHO HEOOXOIMMO yKa3aTh UMEHa CTOJO-
OB TaOJUIbI, KOTOPbIE JOJDKHBI OTOOpaXkaTbes B 3ampoce. Ecnu HeoOxoauMmo uc-
M0JI30BaTh BCE CTOJIOLBI TaOIUIIBI B 3alpoce, MOJIb30BaTElh BMECTO UX MOCIEI0Ba-
TEJIBHOTO TEPEUYUCIECHNUS] MOXKET HCHOJIb30BaTh CUMBOJ *. Ilocne omeparopa FROM
00s13aTeIPHO HEOOXOAUMO YKa3aTh MM TAaOJWIIBI WM HECKOJBKUX TaOJUIl, JaHHBIC
U3 KOTOPOM OyIyT OTOOpa’KEHBI B UTOTE.

Hampumep, B pesynprare 3anmycka koManapl SELECT * FROM CTyneHT Ha
AKpaH OYJyT BBIBEIECHBI BCE CTPOKHU U3 TaOIuLbl «CTYIEHTY.

Heo0s3arenbHbIM, HO JOBOJBHO YacTO HMCIOJIb3YeMBIM SBJISIETCS OIMEpaTop
WHERE, KOTOPBINA HUCIOJIB3YETCs JIJIsi 0TOOpa CTPOK, COOTBETCTBYIOIIMX HEKOTOPOMY
yenosuto. Y CIIOBHE TIPEICTABISIET COOON HEKOTOPOE JIOTMUECKOE BBIPAXKEHHUE, KOTO-
pPO€ MOKET COCTOSITh U3 UMEH CTOJOIIOB, BHIPAXKEHUM, KOHCTAHT, OMEpaTOpOB CpaB-
HEHUS U JJOTUYECKHUX ONEepaTopoB. B pe3ynbTupyroniyto BIOOPKY MOMaayT TOJIBKO Te
CTPOKH TaOJIULIBI, JUIsl KOTOPBIX 33JIaHHOE JIOTUYECKOE BhIpaXKeHUE Oy/1eT UMETh 3Ha-
YeHUEe ‘UCTHUHA’ .

[Tocneqnuit onepatop ORDER BY uCHONB3YyeTCs I COPTUPOBKHM JTaHHBIX
BBIOOPKH TI0 OJTHOMY WJIM HECKOJBKHAM TIOJISIM B TOPSIIKE BO3PACTAaHUS WA yObIBa-
HUS.

Omneparop SELECT HMCHOJIB3yeTCS UMEHHO JIJIsl BBIOOPKU HEOOXOAMMBIX JaH-
HbIX. [loayuuB 3Ty KOMaHAy OT MPUIIOKEHUSI-KIIUNEHTA, PUJIOKEHUE-CEpBEp 0TOMUpa-
€T CTOJIOIBI M CTPOKH, yIOBJIECTBOPSIONINE YCIOBUSIM 3ampoca, U TepeaaeT ux oopar-
HO KJMEHTY. TO, 4TO MPOU30UAET C MOJIYYCHHBIMH JAHHBIMH JAJIBIIE, 3aBUCUT OT

byHKIUI NpUIoKeHUsI-KIMeHTa. J[aHHble MOTYT OBITH IPOCTO BBIBEJCHBI HA IKPaH,
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Ha IeYaTh, COXpaHEHbI B ¢aiis, epeaanbl Ha 00paboTKy U T. 1. 32 BCE 3TH ONEpaIiuu
koMagna SELECT yxe He OTBEYaeT.
PaccMmotpum nipuMepsl pa3MyHbIX 3alPOCOB K OTHOHIEHHUIO «CTYyAEHT», NpHU-

BeEHHOMY B Ta0nuie 3.2.

Ta6nuna 3.2 — OtHomenue «CTyaeHT»

Homep 1017 (0] pO)IIE;:iI/Iﬂ I'pynna ;HTﬂp:lg;Hﬁ-.

1 NBanoB Cepreii [TlerpoBuu 14.05.1988 116 1500
2 ITerpoB NBan CepreeBuy 27.01.1989 598 500
3 AnekceeB Cemen OsieroBud 05.10.1993 445 1500
4 benos Ilerp IBanOBHY 01.11.1988 116 2500
5 Cunoposa Auna MropesHa 05.04.1991 116 1000
6 Eroposa Mpuna IlerpoBHa 18.12.1992 445 —

7 [IIupokos MBan JImutrpueBuu 22.07.1991 445 2000

Q
....................... I_Ipl/ll\/lep31

BriBoa cniucka dhamunuii, umeH, otuect (OPMO) 1 HOMEPOB TpynI CTYJAEHTOB,
pealm3yeMblii ¢ MOMOIIBIO 3anpoca SELECT &©MO, I'pynna FROM CryneHT,

npuBeneH B Tabmune 3.3.

Ta6muma 3.3 — Cnucok haMuiIrii 1 HOMEPOB TPy

PUO I'pynna
NBanos Cepreii [lerpoBuy 116
ITerpoB NBan CepreeBud 598
AnekceeB CemeH Onerosuu 445
benog Iletp MBaHoBHY 116
Cunoposa Anna MropesHa 116
Eroposa Hpuna IlerpoBHa 445
[IInpokos MBan JImutpuesnu 445
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[Tocne onepaTtopa SELECT MOXKHO MCHOJIb30BaTh HE TOJIBKO UMEHA CTOJIOIIOB,
HO U BBIPAXEHUS, COCTaBJICHHBIE C MOMOIIBIO apU(PMETUUECKUX OINEepaTOpOB, UMEH
CTOJIOIIOB M KOHCTAHT.

BriBOI criicka CTyAEHTOB M pa3Mepa MX CTUIIEHAUU 3a TOJ, PEATU3YEMBbIA C
noMouero 3anpoca SELECT &MO, Crumnenmma*l2 as “CruneHnousa 3a

ron” FROM CryneHT, IpuUBeAcH B Tabnuie 3.4.

Tabnuma 3.4 — Cnucok pamMunuii ¥ CTUTIEHAMM 3a TOJT

dPUO Crunenaus 3a roa, pyo.

NBanoB Cepreii [TlerpoBuu 18 000
Ilerpos MBan CepreeBuu 6 000
AnekceeB Cemen OsieroBuy 18 000
benos Ilerp IBanOBHY 30 000
CunopoBa Auna Uropesna 12 000
Eroposa Upuna IletpoBHa -

[[Tupokos MBan JImutrpueBuu 24 000

Hcnonbe3ys Karo4deBoe CJIOBO AS, BBIpAKEHUIO B SELECT MOXXHO NPHUCBOUTH
nceB1oHUM. [IceBIOHMM MCTOIB3YETCs B KAUECTBE MMEHH CTOJIOLA B IaHHOM 3aIIpoCe.
B npemnioxxennn WHERE MOIYT HCHOJIB30BaThCS  CIEAYIOIIHAE OIEPATOPbI
CpaBHECHHUA:
1. IIpocteie onepaTopsl CpaBHEHHUS:
® = paBHO,
e <> HE paBHO,
e > QoJbIIE;
e >= 0O0JbllIE€ WIH PABHO;
e < MCHBIIIE,

e <= MEHBIIE WIH PaBHO.
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2. Jlormyeckue onepaTopbl CPaBHEHUS:

AND — noruueckuit oneparop M. OH ucnonb3yercs, Koraa Heo0Xo1u-
MO, 4yTOObI B BBIOOPKY MOMAaNX 3aMHUCH, JUIsI KOTOPBIX OJIHOBPEMEHHO
BBIITOJIHSIFOTCS [IBA YCIIOBUSL.

OR — moruveckuii onepatop MJIN. On ucnomns3yercs, korga HeoOXo-
AUMO, YTOOBI B BBIOOPKY IMOMANIX 3aMHCH, ISl KOTOPBIX BBIMOIHIETCS
KaK MUHUMYM OJIHO U3 JIBYX YCJIOBHIA.

NOT — noruveckuii oneparop HE. O ucnonws3yercs 1ist Toro, 4ToObt

MHBEPTHPOBATH PE3yJIbTAaT KAKOTO-THUOO0 YCIOBHS.

3. CnenuanbHbie onepaTopsl cpaBHeHUS SQL:

BETWEEN...AND... — HCIIOJI3YETCS JJIs1 OMCKA 3HAYEHUH MOMNAIA0IINX

B 3aJJaHHBIN UHTEPBAJ.
LIKE — no3BOJjsieT MIPOU3BOIUTH MOUCK 10 CHUMBOJIBHOMY IIA0JIOHY.

IN (CcomMcok) — HCHOJIB3YETCS JJIsl IOUCKA 3HAYEHU, COBITAIAI0IINX

C KAKUM-JIM00 3HAYEHUEM U3 CITHMCKA.

IS NULL — UCHOJIB3YETCA IS IIOMCKA IyCThIX 3HAYEHUU.

BriBoa cricka ctyaeHToB u3 rpynimsl 116 ¢ pasmepom ctunenauu 6omxee 1000,

peanu3yeMbIil ¢ MOMOIIBIO 3anpoca SELECT * FROM CrymeHT WHERE I'pyn-—

na=116 AND Crunennmsa>1000, npuBeaeH B Tadauie 3.5.

Ta6muna 3.5 — Crimcok ctyaeHToB rpymisl 116 u crunenaueit 6omee 1000 pyo.

Homep DdPUO Aara I'pynna Crunenus,
POXKIeHUs pYyo.
NBanoB Cepreii [IlerpoBuu 14.05.1988 116 1500
4 benos Ilerp IBanoBHY 01.11.1988 116 2500

B nanHOM mpumMepe ucnoiab30oBaiach KOMOMHALIMS MPOCTHIX OMEPATOpPOB = U >

M JIOTHYECKOTO0 oneparopa AND.



58

BriBog ®UO crynenToB u3 rpyni 116 u 598, KoTOpblii MOKHO peaan3oBaTh C
nomoupo 3anpoca SELECT &MO FROM CrymenT WHERE T'pynna IN
(116, 598),npuBeaeH B Tadmute 3.6.

Ta6nuna 3.6 — Cnicoxk ®UO u3 rpynm 116, 598
OUO

NBanoB Cepreii [TlerpoBuu

ITerpoB NBan CepreeBuy

benos Ilerp BanoBUY

Cunoposa Auna MropesHa

B nanHOM mprMepe BCnosb30BaCs CIEHUANIbHBIA onepaTop IN, XOTsS BO MHO-
TUX CUTYallUsIX OH MOXET OBITh 3aMEHEH KOMOWHAIMEH MPOCTHIX U JIOTUYECKUX OTle-
paropoB. Hampumep, pesynpratom 3amnpoca SELECT ©VMO FROM CrTyneHT
WHERE T'pynna=116 OR TI'pynmna=598 Oyaer Takxke Tabnuia 3.6.

BbIBoA OTCOPTHPOBAHHOTO MO HOMEPY TPYHIBI CHHCKa (paMuIuil 1 HOMEPOB
IPYIII CTYIEHTOB, PEAIM3yeMblld C NOMOIIBIO 3ampoca SELECT ©JMO, I'pynna
FROM CtymenT ORDER BY I'pynmna ASC, npuBejeH B Tabmuie 3.7.

Tabnuma 3.7 — OrcoptupoBannsbiii cnincok PO u HoMepoB rpynn

1017 (0 I'pynna
NBanoB Cepreii [TlerpoBuy 116
benos Iletp MBanoBuu 116
Cunoposa Auna UropesHa 116
AnexkceeB CemeH OneroBuy 445
Eroposa Mpuna IletpoBHa 445
[[Tupokos MBan JIMurpuesuy 445
[TerpoB NBan CepreeBud 598
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CoptHpoBaTh pe3yJbTaT MOXKHO TakX e MO HECKOJIbKUM cTosonaM. CTonOIbl
yKa3bIBAIOTCS B IpeayioxkeHnn ORDER BY uyepes 3amnsarbie. Eciu HEoOXoauMo cop-
TUPOBATh JaHHBIE 1O BO3PACTAHHUIO, TO TMOCJIE€ HA3BaHUS CTOJOIA YKa3bIBAETCs OIe-
paTop ASC WM HUYEro HE yKa3biBaeTcsa. B cimyuae, korna copTupoBKa UAET MO YObI-
BaHUIO, B 00s13aTEILHOM NOPsAKE HE00X0auMo 3a1aTh KitoueBoe ciioBo DESC nocne

WMEHU CTOJIONA.

3.5 Oneparopst DML

3.5.1 INSERT

J1y1s BCTaBKM CTPOK B TaOiHIly 0a3bl JaHHBIX UCIIONIb3yeTcsl KomaHaa INSERT.

Cunrakcuc koMauael INSERT BBITISIUT CICTYIONTIM 00pa3oM:

INSERT INTO Tabiamuua

[ (HarBaumeCromnbual, HazaHnmeCronbuaz, ..) ]

VALUES (3HaueHuel, 3HaueHUe??, ..);

KinroueBbiMU omnepatopamu 3Aech BIAOTCS INSERT INTO m VALUES. Ilo-
clie TIEpPBOTO M3 HUX HEOOXOJUMO yKa3aTh TaOJHUIly, B KOTOPYIO OyayT moOaBiieHbI
JaHHBIE, a TIocie oneparopa VALUES B CKOOKax depes3 3arsiTyl0 YKa3bIBAIOTCS JaH-

HBIE, KOTOpPbIE HEOOX0IUMO TOOABUTb.

Jlo6aBnenue B Tabnuiy «CTyaeHT» HOBOHM 3alucH OyIeT pealru30BaHO C I0-
Moo 3anpoca INSERT INTO Crynment (Homep, ®MO, «IaTa poxne-
Husa», I'pynna, Crunenmmsda) values (1, “Twumodpeer H.U.”,
«23.05.1987», 116, 2000);.

B Tom cnyuae, ecnu B 3anpoce Ha JI00aBJIEHUE JTAHHBIX YYaCTBYIOT BCE IOJIS,
TO CIIMCOK II0JIEM MOKHO HE pa3MellaTh B 3ampoce. B 3Tom ciiyyae OH IIpUMET BUI:
INSERT INTO CryzmenTt values (1, "“Tumobeer Huxkomam Urope-
Buu”, «23.05.1987», 116, 2000);.

3.5.2 UPDATE

I[JI;I U3MEHEHN 3HAUECHUN B CTpOKax Tabnuir 0a3bl JaHHBIX HCIIOJIb3YyeTCs KO-
MaHga UPDATE.
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CuHtakcuc koMmauasl UPDATE BBRITJIAIUT CICayIOIIUM 06pa30M:

UPDATE Tabiauua

SET HaszpaHueCroisbuaN = BrepaxeHueN
[, HaszspaHumeCTombuaM = BreipaxeHueM, ..]

[WHERE ycrnoBue];

KiroueBbix oneparopa 3aech asa: UPDATE u SET. Ilocne onepatopa UPDATE
yKa3bpIBaeTCsl Tablula, B KOTOPOM HEOOXOAMMO MPOM3BECTH HM3MEHEHMs, a MOCie
oreparopa SET yKa3bIBalOTCSI HEIOCPEACTBEHHO OIIEpALlUMM 10 U3MEHEHHIO TaHHBIX.
Omneparop WHERE sBisieTCS HEOOSI3aTENbHBIM, T. €. MPU €ro OTCYTCTBUU KOMaH/a
UPDATE mpou3BeNeT U3MEHEHHUs BO BCEX 3alUCAX TaOJHIIbI, a PU €ro HAIWYUH —

TOJIBKO B T€X, KOTOPLIC YKAa3aHLI B YCIIOBHH.

Heo6xonumo HazHauuth ctuneHauio 1 500 pyO. crynenty IlerpoBy HBany
CepreeBuuy u3 rpynibl 598. [logoOHbIi 3anpoc OyneT BBIMISACTh CIEIYIOUUM 00-
pasom:

UPDATE CrynmenT SET Crunengmusa = 1500 WHERE oMO = “ler-—
por MBanH Cepreermu” AND I'pynna = 598;

Heob6xonumo yBenuuuth Ha 30% ctunenanio Bcem cryaeHtam. [logo6HbIi 3a-
npoc OyAeT BBITTIAAETD CAEAYIOUUM 00pa3oM:
UPDATE CrynmenT SET Crunennmusa = Crune”Hmmusa*l, 3;

3.5.3 DELETE

Jlnst ynanesusi CTpok w3 Tabmuiy 0a3bl MaHHBIX HMCIOJIL3YETCS KOMaHaa DE -
LETE.

CuHtakcuc koMmauasl DELETE BBRITJIAIUT CJIeayIOIIUM 06pa30M:

DELETE FROM Tabmnuua

[WHERE ycaorue];

KiroueBbix onepatopa 31ech TOIbKO JBa: DELETE u FROM. JIro0o# 3anmpoc Ha

BLI60pKy JaHHBIX M3 Ta6J'II/II_I AOJDKCH COCTOATh KaK MUHHMMYM U3 2 JaHHBIX OII€PaToO-
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poB. Onepatop WHERE sIBIIIETCSI HEOOsA3aTEIbHBIM, T. €. P €r0 OTCYTCTBUM KOMaH-
na DELETE Nmpou3BENET yAAJCHUE BCEX 3alucen TaOIUIBI, a IIpU €ro HaJIu4uu —

TOJIBKO B TCX, KOTOPbLIC YKA3aHLI B YCIIOBHUH.

Ynanuth u3 TaOMUIEI 3amucu O cTyaeHTax rpymmbl 598. I[lomobubIi 3ampoc
OyZIeT BBITIISAIETh CIEAYIONUM 00pa3oM:
DELETE FROM CtrymenT WHERE I'pynna = 598;

VYaanmute u3 Tabmunesl 3anuck o cryaente llerpose MBane Cepreesuue. [lo-
TOOHBIH 3arpoc OyAET BBITISIETh CASAYIOIMHIM 00pa3oMm:
DELETE FROM CtrymeHT WHERE OO = “Ilerpos MBanH Cepree-

3.6 I'pynnoBbie pyHKIUU

Jlisg pa®oThl C rpyNIoN 3amuced U MOACYETa Pa3iIMUHbIX UTOTOBBIX Pe3yJIbTa-
TOB A rpynn B si3pike SQL cymecTByroT rpynnosbsle GyHKIuH. [IpuHiun paboTsl
IpynnoBod (pyHKIHMH COCTOUT B BBIBEJIECHUU OJHOIO PE3YJbTUPYIOIIEIO 3HAUYECHHUS
IUI TPYIIIBI CTPOK. ['pynnoBbie (hyHKIMU UCIIOJIB3YIOTCS BMECTE C ONEpaTOpoM SE-—
LECT, KOTOPBIA B TAKOM CIIy4ae UMEET CIAEAYIOIIUN CUHTAKCHUC:

SELECT [cTousbel |BrpaxeHne, | rpynnosasd QyHKIMUA

FROM Tabmauual,

[WHERE ycaorue|]

[GROUP BY BrIpaxeHme I'PYNNIUPOBAHUA]

[HAVING ycJioBMe BKJIIOUEHUS TI'PYIIIH]

[ORDER BY {cToisfen | sBripaxenme [ASC | DESC], .. }];

ITo cpaBHEHMIO C MPOCTHIM 3aIPOCOM I'PYIIIOBOM 3aIpoc 00sA3aTEIBHO CONEP-
KUT TPYNMNOBYIO (YHKIHMIO, a TAaKK€ MOXET COAepKaTh ornepaTopel GROUP BY
HAVING. Oneparop GROUP BY mo3BOJII€T BECh JUAMNa30H CTPOK pa3OUTh HA TPYII-
bl COTJIACHO BBIPAKEHUIO TPYIIIMPOBAHUSA, B PE3YJbTATE YEro IpynnoBas GyHKUUs

OyIeT mpou3BOAUTH pacueT pe3yibTaTa sl KaKaoi Takoil rpynmnsl. B ciyyae, korna
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onepatop GROUP BY OTCYTCTBYET, IpyIioBas GyHKIUs paboTaeT 1 Bcero Habopa
CTpoK u3 Tabmuikl. Onepatop HAVING MO3BOJISET MPOU3BOAUTH (UIBTPALIUIO UTO-
TOBBIX CTPOK COTJIACHO HEKOTOPOMY YCIIOBHIO BKIIFOUEHHWs Tpymmbl. B Tabmwuie 3.8

MPUBEICHBI HAMOO0JIEE YACTO UCTIOIB3YEMBIE TPYMIOBBIC (DYHKITHH.

Ta6nuna 3.8 — I'pynmnoBeie ¢hyHKIuu si3bika SQL

DyHKIUA Onucanue

AVG () Brruncnsier cpeanee apupmeTrnueckoe Habopa duciio-
BBIX 3HAYCHUI MMOJIS 3aIpoca Mo TPYIIIe 3arucei

COUNT () | BpruuciseTr KoJIu4ecTBO 3aMCeN B IpymIe

MAX () Bo3Bpaiaer MmakcumManabHOE 3HAYEHUE YKAa3aHHOTO T10-
751 U3 TPYNIIBI 3aMKUCER

MIN () Bosspamaer MUHUMaIbHOE 3HAYCHUE YKA3aHHOTO I10JIs
U3 IPYIIIBI 3alIACEH

SUM () Brruncnsier cyMmMy 3Ha4€HUM YKa3aHHOTO I10J1 110
CPYIIIE 3aNUCEN

OyHkuuu AVG 1 SUM MOTYT IPUMEHSTBCS TOJBKO K CTOJOIaM C YMCJIOBBIMHU

JTaHHBIMHU, a PyHKIIMKU MAX, MIN 1 COUNT — K cTOJIOIIaM JItoO0ro THUIIA.

PacueT cymmapHOil cTuneHANM BCEeX CTYACHTOB U3 Ta0iuibl «CTyaeHT», pea-
JM3yEeMBbIH ¢ MOMOIIBIO 3anpoca SELECT SUM (Ctunennus) AS ‘CyMmMapHasd

crunennua’ FROM CrymneHT, IpuBejeH B Tadmuie 3.9.

Tabmuna 3.9 — CymmapHas CTUIICHANS BCEX CTYACHTOB

CymmapHasi cTUTIEHAMS
9000

B nmanHOoM mpumepe He Oblia MCIONIb30BaHA TPYNIUPOBKA, a MOTOMY T'PYIIIO-
Bas (DyHKIHMS IPOU3BENa MOJACYET I BCEX CTPOK.
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PacueT cymMapHO# CTUNIEHIUU B KaXI0M rpymnme u3 tadauibl «CTyaeHTy, pe-
anM3yeMblid ¢ momoupto 3anpoca SELECT SUM(Ctunenmmus) AS ‘Cymmap-
Hag cTunennus’ FROM CrynmeHT GROUP BY I'pyrmna, NpuUBEACH B TaOJu-
e 3.10.

Ta6nuna 3.10 — CymMapHasi CTUTICHIUS B KaXKJIOH TPYIIIe

I'pynna CymmapHas cruneHausi, pyo.
116 5000
598 500
446 3500

B nanHoM npumepe ¢ MOMOIIBIO TPYNIUPOBKU BCE CTPOKHU ObLIM Pa30OUTHI Ha
3 rpymmsl CTPOK, B KOTOPBIX Yy KaXJOW 3alUCHU ObLJIO OJMHAKOBBIM 3HAUYEHUE MOJIA

«'pynmnay», u rpynnoBas GyHKLIHS MPOU3BEIa MOACUYET CYMMBI JJIsi KOXKJION U3 ATUX

IPyIIL.

[Toncu€r kommyecTBa cTyaeHTOB, poauBiuxcsa nocie 01.01.1990 r., peanusy-

€MbId ¢ TOMOLIBIO 3anpoca SELECT COUNT (®¥0) AS ‘KoJIMuecTBO CTy-
oeHTOB' FROM CryIoeHT WHERE «IlaTa POXIOEHMA» >

«01.01.1990», mpuBeaeH B Tabnuue 3.11.

Ta6muna 3.11 — KonudecTBo cTy1eHTOB, poauBmuxcs mocie 1990 r.

Kosu4ecTBO CTYA€HTOB
4

B nannom npumepe ¢pynkuus COUNT mpou3BOIUT MPOCTOM MOJCYET KOJIHYE-
CTBa CTPOK, YJOBIIETBOPSIOIIMUX YCJIOBHIO. B kauecTBe aprymeHTa JaHHOW (pyHKUIHU

MOKHO HCIIOJIh30BaTh TPOU3BOJIBHBIN aTPHOYT.
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anMep 314 ......................

Pacuer cymmapHo# ctuneHauu B Kaxiaou rpynme u3 Tadmauusl «CTyaeHT» u
BBIBOJI CHHCKa TOJIBKO TE€X TPYII, B KOTOPHIX CyMMapHas CTUINEHIUS OOoJblie
1 000 py6., peamusyemblii ¢ momoibio 3ampoca SELECT SUM (CTuneHmnd)
FROM CrynmenT GROUP BY TI'pynna HAVING SUM(Ctunenzmmsa)>1000,
npuBeneH B Tabmune 3.12.

Ta6nuna 3.12 — CymMapHasi CTUTICHIUS B KaXKJIOH TpyIIIe

I'pynna SUM (Ctunenaus, pyo.)
116 5000
446 3500

B nannom mpumepe ¢ momolpio oneparopa HAVING IpoUCXOIuT (UIbTpa-
ysl pe3yabTaTOB I'PYNIIMPOBKM U omneparop WHERE B TakOM Cilydae HCIIOJIb30BaTh
HEJb34, T. K. OH pabOTaeT TOJIBKO C UCXOJHBIM HAOOPOM CTPOK, HO HE C MOJTy4YEHHBIM
II0CJIE TPYHIIIUPOBKHU.

3.7 3anpochl K HECKOJIbLKUM TA0JUIIaM

B GonbimmnacTBe 0a3 naHHBIX MH(POpPMALIUS JIOTUYECKH pacIpeiesieHa 0 MHO-
ruM TabIWIaM W JJIs BBIIaYd HEOOXOAMMOW IMOJIh30BaTENt0 MH(POpPMAIUU JTAHHBIC
MPUXOIUTCS 3aMpaliuBaTh y AByX WiH Oosee Tabnui. B kauecTBe mpumepa paccMoT-
pum ¢parmeHT B/l «CTyneHThD», KOTOPBIH COCTOMT W3 JIBYX CBSI3aHHBIX TaOJIHII
«I'pynna» u «Ctyaent» (puc. 3.1).

Cuntakcuc koMaHael SELECT mO3BOJISET MOcie onepaTopa FROM UCHOb30-
BaTh HE OJIHY, a IEJIbI HAOOP TAOJUIl, YTO W TO3BOJISIET B JAITBHEHIIIEM W3BIICKAThH
HEO0OX0UMYI0 MH(OPMAIIHIO, IOTHYECKH Pa3MEIEHHYI0 B pa3HbIX Tabmunax. B Tex
CUTyalusX, KOTJa B 3alpoce UCIOJIb3yeTcsi 0ojiee OJHON TaOMUIbI, IS OJHO3HAY-
HOU I/II[eHTI/I(I)I/IKaI_II/II/I Ha3BaHUA MoJiell mociae KomMaHabl SELECT IIPUHIATO BMECTO
IPOCTOTO HA3BaHUS MOJI TaOIUIIbI YKa3bIBaTh CHavYasla UMs TaOIHIIbI, & 3aTEM, [1OCIIE

TOYKH, — UM I10JI.
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«l pymma
I'pynna | CnenuajibHOCTD dakyjabTeT
116 DJNEeKTpOHHAs TEXHUKA T
445 MenempKMeHT OKOHOM.
598 NudopmaiimoHHbIE CHCTEMBI BC
«CryneHm» v
Homep | DPUO I'pynna | Ctunenaus

1 Neanos Cepreii [TetpoBuy 116 1500

2 IlerpoB UBan Cepreesuu 598 500

3 AnekceeB Cemen OneroBuy 445 1500

o benos Ilerp MBanoBHUY 116 2500

Puc. 3.1 — ®parment b1 «CTyneHTb»

Hampumep, Bmecro SELECT ©MO, Crunennusa FROM CryneHT,
I'pynna; 3anpoc numercsa B BuAe CTpokn SELECT CrynenT.dlMO, Cry-
neHT.Crunennmua FROM CrynmeHT, I'pynna.

OTO CBSA3aHO, MPEXIE BCETO C TE€M, YTO B PA3IMYHBIX TAOIMLAX MOJI MOTYT
UMETh OJMHAKOBbIE Ha3BaHMS, HAIIPUMEP, B MCIOJb3YEMbIX TaOMUIAX HAIIEro MpH-
mepa noje «I'pynmna» umeercs B obeux Tabnumax. Eciau mone mmeer yHHKaIbHOE
uMs BO Bceil 0a3e maHHbIX, TO nporeccop CYB/l mo3Bosisier He yka3pIBaTh UMs Tao-
JUIEI TIepe]] UMeHEM ToJia. TakuMm o0pa3oM, B TPUBEACHHOM BBIIIE TPUMEPE JOITy-
CTUMBIMH SIBIISTIOTCSI 00a BapWaHTa 3alpoCOB, OJHAKO B JAHHOM pasjene s ymo0-
CTBa BOCIIPUATHS MH(POpMAIUK OyIeT UCIIOIH30BaH CUHTAKCHUC C TIOJHBIM YKa3aHUEM
TaOJIUILl ¥ TOJIEN.

3.7.1 JlekapTOBO NpoM3BeAeHUE 3anuced TA0JIMIL

CaMBbIM MPOCTHIM C TOYKH 3PSHHsI CHHTAKCHCa 3aIpOCOM Ha BBIBOJ MH(MOpMa-
I[N U3 HECKOJBKHUX TAOJUI[ SBISCTCS TaK HA3bIBAEMOE OeKAPMO80 NPOU3seoeHue
mabauy. JI7a Halero mpuMepa Takow 3armpoc OyIEeT BHITIIANETh CISAYIOIMIM 00pa-
30M: SELECT CrymenT.*, I'pynna.* FROM Cryment, I'pynna. /laHHBIN
3aMpoc BBIBENIET BCE IMOJISI M 3alMCH W3 JBYX TaOJHI] Cpasy, MPH ITOM «YMHOKHBY

BCE 3alliCH APYT Ha Apyra. B pe3ynbraTte mosjab30BaTenb NOMYyUUT pe3yJbTar, MpUBe-
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neHHbi B Tabmuue 3.13. KonuuecTBo 3amucei!, BBIBEJEHHBIX B PE3yJIbTaTe TaKOTO

3anpoca, Oy/IeT paBHO NMPOU3BEICHUIO KOJIMYECTBA 3aMKCcei MmepBoi TabIUIbl HA KO-

JUYECTBO 3alucel BTOPOI TaOJIHIIbI.

Tabmuma 3.13 — JlekapToBO MPOU3BEACHIE TAOTHUI]

- - r . r .
Cry Crynenr. Cry Crynenr. I'pynna. pymia pyma
JAEHT. JAEHT. Crunen- Cnenuanb- | ®aKyJb-

OUO I'pynna
Homep I'pynna | nus, pyo. HOCTh TET

1 HBanoB 116 1500 116 DJIEKTpPOHHAs T
Cepreit TEXHUKA
[TetpoBuu

2 [Terpos 598 500 116 DJIEKTpOHHAS oT
HNBan TEXHHUKA
CepreeBuu

3 AJekceeB 445 1500 116 DJIEeKTpOHHAS oT
Cemen Onme- TEXHHKA
TOBUY

4 benos Iletp 116 2500 116 DJIeKTpOHHAS oT
HNBanoBuu TEXHHUKA

1 HBanos 116 1500 445 MeHeKMEHT | DKOHOM.
Cepreii
[TetpoBuu

2 [Terpos 598 500 445 MeHeKMEHT | DKOHOM.
NBan
CepreeBuu

3 AutekceeB 445 1500 445 MeHeKMEHT | DKOHOM.
Cemen Onme-
TOBUY

4 benos Iletp 116 2500 445 MeHeKMEHT | DKOHOM.
HNBanoBuu

1 HBanos 116 1500 598 Nudopmaru- BC
Cepreii OHHBIE CUCTE-
[TeTrpoBnu MBI

2 [Terpos 598 500 598 Nudopmaru- BC
NBan OHHBIE CHCTE-
CepreeBuu MBI

3 Anekcees 445 1500 598 Nudopmarnu- BC
Cemen Onme- OHHBIE CUCTE-
TOBUY MBI
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- - r . r .
Cry Ctynenr. Cry Crynenr. I'pynmna. Pyt Pyt
JIEHT. aenrT. | Crumen- Crneuuannb- | Dakyib-
OPUO I'pynna
Homep I'pynna | gus, pyo. HOCTDH TeT
4 benos Iletp 116 2500 598 Nudopmaru- BC
HNBanoBuu OHHBIE CUCTE-
MBI

[TomoGHBIE 3ampochl Ha MPAKTHKE MCIOJB3YIOTCS KpailHEe pelKo, MOCKOJIbKY
(aKkTUUEeCKH JUILIEHbI cMbicia. TeM He MeHee, BaXKHO MOHUMATh, YTO B JIIOOOM CITy-
Jae, korga B oneparope SELECT HCIIOIb3YETCS 0oJjiee 0JTHOM TaOIUIIBI, BCETAa po-
MCXOJIUT OTepaIus 1eKapToBa MPOU3BEACHUS Beex 3anmuced Tabmui. Eciu B 3ampoce
ucrosb3yercss 3 u Oosiee TaOMWIIBI, TO BBHIMIOJHEHHWE 3TOTO 3ampoca MPUBEIET K
«YMHOXEHUIO» TEPBOW TaOJMIIBI HA BTOPYIO, a 3aTeM MOJydyeHHas Tabnuia Oyjaer
«YMHOXEHa» Ha TPEThIO U T. 1. CMBICI OOJIBIIMHCTBO MOAOOHBIX 3aIIPOCOB MpUoOpe-
TaeT 0Jaro1aps UCMOJIb30BAHUIO HEOOXOIUMBIX YCIIOBHI Mociie oneparopa WHERE.

Buponsmenum Hamn 3ampoc, WCKIIIOYHMB U3 HETO JUITHKUE TOJISA, W TOompodyeM
BBIBECTH CITMCOK CTYJICHTOB, a TaK)Ke TPYIIBI U (PaKyJIbTEeThl, HA KOTOPBIX OHU 00Y-
yaoTca. J{ns HArsgHOCTH M NMOHMMAaHUS B 3arpoce octaBuM nons «I'pynma» us
o0enx TadIuII.

be3 mpumMenenust onepatopa WHERE OyAeT MCIHOJIb30BAaThCS CIIECAYIOIIMM 3a-
npoc: SELECT Crynment.®lO, CrynedtT.l'pynna, I'pynna.l'pynna,
I'pynna.dakynbrer FROM CrynenT, I'pynmna.

Pe3ynbrarom BeIMOMHEHUS 3anpoca Oynet Tabimia 3.14.

Tabnuma 3.14 — 3anpoc «Crynent — ['pynna — @akynbTeT)»

Crynent-®HO zleHT(.jlfg;fnna naFlP;;;na na.(IfaI:c);’l;LTeT
NBanos Cepreii [lerpoBuy 116 116 oT
Ilerpos MBan CepreeBuu 598 116 oT
AnekceeB CemeH Onerosuu 445 116 oT
benog Iletp MBaHnoBHY 116 116 oT
NBanoB Cepreii [IerpoBuu 116 445 DKOHOM.
Ilerpos 1Ban CepreeBuu 598 445 OKOHOM.
AnekceeB Cemen OsieroBud 445 445 OKOHOM.
benos Ilerp MBanoBu4 116 445 OKOHOM.
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Crynenr.®HO zleHT(.jlfg;fnna naFlP;;;na na.(IfaI:c};;LTeT
NBanos Cepreii [lerpoBuy 116 598 BC
Ilerpos MBan CepreeBuu 598 598 BC
AnekceeB CemeH Onerosuu 445 598 BC
benog Iletp MBanoBHY 116 598 BC

[TonyueHHass B pe3yibTaTe 3ampoca TaOjWIla NPAKTUYECKH aHaJIOTHYHa
OPEbIAYIIEH M OTJIMYAETCA OT HEE TOJIbKO OTCYTCTBUEM HEKOTOPHIX mojen. Kak
BUJIHO, C(DOPMUPOBAHHBIN 3aIIPOC HE COBCEM KOPPEKTHO OTOOpakaeT MH(OPMAIIHIO O
CTyJ€HTaX By3a, UX IpyImImax u ¢akyjJbTeTax, MOCKOIbKY MO-TPEKHEMY MPOCTO OCY-
LIECTBIISIET KYMHOXKEHHE» BCEX 3amuceil. TeM He MeHee, cpeu BCEX MOJIyYEHHBIX B
pe3ynbTaTe 3ampoca 3amuced, UMEITCs 4 «IPaBUIBHBIC» 3aMHCH, O0TOOpaKaronue
KOPPEKTHYI0 HHPOPMAIHUIO O cTyAeHTaX. K TaKOBBIM 3aluCsIM OTHOCSATCS TOJIBKO T€,
y KOTOpbIX 3HaueHud noseit «Cryaent.I'pynnay u «I'pynna.l’pynmna» coBnaaaror.

B pe3ynbraTe MOXKHO clelath BBIBOA, UTO JJIsI (POPMHUPOBAHUS KOPPEKTHOTO
3ampoca Ha BIOOPKY M3 HECKOJBKUX TAOIHI] He0OX00UMO 000a8UMb 8 UCXOOHDIU 3a-
npoc Yciosue 0 pageHcmee 3HaueHUll 08YX CE3AHHbIX NoJleltl maoauy:

SELECT CrygeHT.dlO, Crynment.l'pynmna, I'pynna.l'pynna,
I'pynna.daxkyabTeT FROM CryneHT, I'pynna WHERE Cry-—
neur.I'pynna=I'pynmna. I'pyrnna;

Pesynbrarom BeIMOMHEHUS MOA00HOTO 3ampoca OyaeT Tadmuma 3.15.

Tabmuma 3.15 — 3anpoc «Ctynent — ['pynna — dakyabTeT» ¢ yciaoBueM

®UO IleHT(.jFT[})’;’HHa I'pynna.I'pynna | dakyJasTer
NBanos Cepreii [lerpoBuy 116 116 oT
benos Ilerp MBanoBu4 116 116 oT
AnekceeB CemeH Oieropuu 445 445 DKOHOM.
ITerpoB NBan Cepreeud 598 598 BC

B HO,Z[O6HLIX 3aIpocax OOBIYHO HE BBIBOJAT 3HAYCHHUC IBYX CBA3aHHBIX HOHCﬁ,
KaK B JaHHOM IIPpUMECPEC, OAHAKO ITI0Jb30BATCIIO BCCraa HCO6XOI[I/IMO YKa3bIBaThb, U3

KaKoOM Ta6J'II/II_II)I OH 6y,Z[CT BBIBOJHNTH 3HAYCHHUEC CBA3aHHOI'O ITOJIA.
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B utore moxxHO chopMyauMpoBaTh MPaBUIBHBIA CHHTAaKCHC orepaTopa SE-

LECT aJ1s BRIBOJIA CBS3aHHBIX 3aMKCel U3 JIBYX U 0oJiee TabJIuII.

SELECT Cnmucoxk nojenm w3 Tabmmuerl, Tabmmue2, .. , Tab-
JIMLIBEIN
FROM Tabmamuual, Tabauuaz, .. , TabawuiaN

WHERE Tabmuual .lloneCrasul=Tabauua’.lloneCra3m?’2 AND
Tabnuuaz .lloneCeasmu3=TabauualN.IlloneCra3uM;

3.7.2 CoequneHue TadIMI

Omnepanuu coequHEHHs TaOJIMIl BO3BPAIIAIOT IMOJIB30BATEN0 HAOOp 3amucei,
ABIIIOIIMNACS HEKOTOpPOW KOMOMHAIMe 3amuceil coeauHseMblX TaOiui u 00s3a-
TENbHO cojepxkaiuii oneparop JOIN (OT aHIJI. «COEAUHUTHY).

CymuiecTByeT Lelblil HaOOp pa3sHOBUAHOCTEN COEAMHEHUS TAa0JIUII, pean30BaTh
KOTOPBIN MOMOTAIOT CHElUaIbHbIE OMEepaTophl, J00aBIsIEMble K KIIIOUEBOMY OIlepa-
TOopy JOIN.

ba3oBblii cHHTaKCHC OnepaTopa BHITTISAUT CASAYIONIMM 00pa3oM:

SELECT Cromcok moJien

FROM Tabmmual JOIN TabmmuaZ2 ON Tabsm-—
ual.lloneCeasul=Tabmuuaz .lloneCepasuz;

BwmecTo kntoueBoro cioBa JOIN MOKHO MPUMEHSThH CIIEIYIONIME KOMOMHAIIMN
OIIEpaATOPOB:

e INNER JOIN (mam npocto JOIN);

e LEFT OUTER JOIN (LEFT JOIN);

e RIGHT OUTER JOIN (RIGHT JOIN);

e FULL OUTER JOIN (FULL JOIN);

e CROSS JOIN.

CaMbIM KCIIOJIB3YEMBIM U3 IPHUBEACHHOIO CIHUCKA ONEPATOPOM SBISIETCS IN-—
NER JOIN, KOTOpBIH Hallle BCEro HCIOJIb3yeTCs 0e3 KIHYeBOro cioBa INNER.
@DaKTUUYECKHU 3TOT OIEPATOP SABIIAETCA AaHAJIOTOM MCIIOJIb30BaHUs oneparopa SELECT
IUIA CBSA3M IBYX U Ooisiee TaOmuil, mpuBeAeHHOTO Bhimie. Omepatop INNER JOIN
OCYILECTBIISIET BBIBOJ TOJBKO TEX CTPOK B UTOTOBBIM 3alpOC, JAHHBIE JUIsI KOTOPBIX
€CTh B 00euX CBsI3bIBaeMbIX TaOnuIax. To ecTh AJid KaKI0M 3aucu U3 epBoi Taod-
JUIBI 00513aTeNIbHO J0DKHA ObITh CBA3aHHAs 3aMKCh U3 BTOPOM, 1 Ha000poT. CTpokw,
JUIL KOTOPBIX CBSI3bIBAEMBIC 3aIIMCH OTCYTCTBYIOT, B UTOTOBBIN 3aIIPOC € OIEPATOPOM
INNER JOIN He monanyT.
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3anuiieM Npe/jIoKeHHBIN BBIIIE 3apOC O BBIBOAEC MH(OOPMAIIMK O CTYJEHTAX C
IMOMOIIBI0 onneparopa INNER JOIN:

SELECT Crynment.olO, Crynmext.l'pynna, I'pynna.d®akyJjbTeT
FROM CTyIOeHT INNER JOIN T'pynna ON Crynment.l'pynmna=
=l'pynna.l'pynmna;

Jlna mpumepa paccMoTpuM paboty ¢ Tabmuneil «YcneBaemocth» (Tabdi. 3.16),

KoTopas cBsizaHa ¢ Tabmuieit «Ctynent» no nomto «Homep Ctynentay.

Taomura 3.16 — Tabnura «YcrieBaeMoCTb»

Homep Crynenra (IIK) | Ipeamer (IIK) | JlaTta cnaum 3x3amena | OueHka
1 ba3el maHHbBIX 14.06.2016 4
2 ba3el maHHbBIX 14.06.2016 5
1 Nudopmartuka 18.06.2016 4
2 HNudopmartuka 18.06.2016 4

OcymiecTBuM BbIBOA MH(popMaruu u3 AByX Tadiauil «CTyaeHT» U «YcreBae-
MOCTb», KOTOpast Oynet coaepxkath noist «OHUO», «IIpenmer» u «Ouenkay.

SELECT CrynoeHT.o®NO, YcrneBaeMOCTh . [[penmerT, Ycrnerae-—
MOCTb .OueHka FROM CrymenT JOIN VYcneraemocTsb ON  Cry-
IneHT . HoMep=YcrneBaeMOoCTb . HomMmepCryneHTa;

Pe3ynbTar BeImOMHEHUS MOA00HOTO 3anpoca — Tabdauma 3.17.

Tabmuma 3.17 — 3anpoc «YcneBaeMOCTh

dPUO Ipeamer Onenka
NBanos Cepreii [TetpoBuu ba3bl maHHBIX 4
benos Iletp BanoBu4 ba3bl nanHbIX 5
NBanoB Cepreii [TlerpoBuy NudopmaTtuka 4
benos Ilerp MBanoBMY NudopmaTtuka 4

BMmecto omeparopa INNER MOXHO TakXe HCIOJb30BaTh oneparopel LEFT
i RIGHT, COOTBETCTBEHHO JIEBOE WJIA ITPaBOE coeauHenue. Mcnonp3oBanue LEFT
JOIN 03HAYaeT, YTO B Pe3yJbTaTe BBIMOIHEHUS 3ampoca OyIyT BHIBEECHBI BCE 3aIlu-
CH U3 TIEPBOU (JI€BOI) TAONHIIBI ¥ T€ 3aIUCH M3 BTOPOH (TpaBoii) TaOIUIIKI, TSI KO-
TOPBIX €CTh CBSI3aHHBIC 3anucy B nepBoi. Eciu ni1s 3anuceit U3 nepBoi TaOiaMIlbl He
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OKa)KETCsI CBSI3aHHBIX 3aIlMCEH BO BTOPOM, TO OyAYyT MPOCTO BBIBEJEHBI MyCThIC 3HA-
yeHus (NULL).

Jns mpeapiayiero mpuMepa M3MeHUM (OPMYIHPOBKY 3ampoca — BBIBEAEM
uH(pOpMaIrio 00 OIIEHKaX CTYACHTOB, a TAaKXK€ BbIBEJEM MH(OPMALIMIO O CTY/ACHTaX,
KOTOPBIE €LIE HE CAABAIN IK3aMEHBI.

Jlyist peasi3aiiuu Takoro 3ampoca B MPEIbIIYIIeM puMepe He0OX0IMMO BCETO
Jumb ucrnojib3oBarb LEFT JOIN BMecTto JOIN.

SELECT CryneHT.olNO, YcrneBpaeMoCThs . [IlpenmerT, Ycrnerae-—
MOoCTb .OneHka FROM CrynmenT LEFT JOIN YcneraemocTb ON CTy-—
neHT.HomMmep=YcrneBaeMoCcThb . HoMepCryneHTa;

PesynbTaT BBINONMHEHUS TOJ00HOTO 3ampoca — Tabnuuia 3.18.

Ta6nuna 3.18 — 3anpoc «YcneBaeMocThy» ¢ U3BMEHEHHOH (hOPMYJIUPOBKOM

dPUO IIpeamer Onenka
NBanoB Cepreii [TlerpoBuy ba3bl 1aHHBIX 4
benos Ilerp MBanoBHY bas3nl janHbBIX 5
NBanos Cepreii [lerpoBuu Nudpopmartuka 4
benos Ilerp IBanoBHY Nudpopmartuka 4
AnexkceeB CemeH OneroBuy
[TerpoB NBan CepreeBud

B nanHoM ciiydae ObUIM BbIBEJIEHBI BCe 3anucu U3 Tadmuipl «CTyIeHT» U CBA-
3aHHbIE C HUMHM 3aMKicH Tabnuibl «YcrneBaemMocTby. Kak BUTHO U3 TaONMIIbI, 715 3a-
MMCeH, y KOTOPBIX HE OBLJIO CBS3€H, OBUTH BBIBEJEHBI MYCThIE MOJS (B 3aBUCUMOCTH
ot ucnonbdyeMoit CYB]] Ha skpaHe B TaKMX CUTYyalUSX MOSBISIOTCS JHOO IMYyCThIE
STYeUKH, 1100 3HaueHnus NULL).

Oneparop RIGHT JOIN paboTaeT aHajiorudyHo LEFT JOIN ¢ TOW JMIIb
Pa3HUIIEH, YTO «TJIABHOW» CTAHOBUTCS TabNuIa, yKa3aHHAs ClpaBa OT OlepaTopa.

Omnepatop FULL JOIN o3Ha4aeT MOJHOE BHEIIHEE COSAMHEHUE U (paKThye-
CKU sIBJIsIeTCS. 0OBEAMHEHNUEM JIEBOTO U MPABOTO COeTUHEHMs. B UTOTOBBIN pe3ybTar
MOMaaoT BCE CTPOKU W3 MepBOM (JIeBOM) TabJHUIIbI, KOTOPBIE JOMOIHSAIOTCS IMYyCThI-
MU 3HAQUYECHMSIMU JUIsl HECBA3AHHBIX 3alMCEll, a TaKKe BCE CTPOKH MpPaBOil TaOIUIIbI,
KOTOpPBIE JOIOJIHSAOTCS IIyCTHIMUA 3HAYCHUSIMU ISl HECBA3aHHBIX 3aIIUCEH.

Onepatop CROSS JOIN OCYyHIECTBIISIET BBIBOJ JACKAPTOBA MPOU3BEICHUS 3a-

[MACEN HECKOJIBKUX TAOJIHLI.
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3.7.3 O0beanuHeHnne TadJIUII

Emé onHum onepatopom, MO3BOJISIONIMM BBIBOAUTE JaHHBIE HECKOJBKUX Ta0-
auL, siBisercs omepatop UNION. JlaHHBIN omepaTop HMPOU3BOAUT «OOBEAMHEHUE)
CTPOK M3 HECKOJIbKMX 3aIIPOCOB B €MHBIM MACCHUB U UMEET CIICIYIOLIUN CUHTAKCHUC:

SELECT .. FROM ..

UNION

SELECT .. FROM ..

UNION

SELECT .. FROM ..

B pesynbTaTe BBITIONHEHHS K CTPOKAM TEPBOTO 3ampoca (paktudecku OymyT
MIPUCOEAUHEHBI CTPOKU BTOPOTO 3ampoca U T. J. BaXHO MOHUMATh, YTO KOJIUYECTBO
MOJIEH B KaXIOM U3 OOBEIMHSEMBIX 3aMPOCOB JOJDKHO OBITH OJWHAKOBBIM, KPOME
TOTO, TUIIBI TIOJIEN TAKKE TOJKHBI COOTBETCTBOBATH APYT JIPYTY.

Jlns mpumepa pacCMOTpPUM 3ampoc, KOTOPBIM BBIBOAUT CHUCOK CTYAEHTOB U
MPENOIABATEIIEH, a TAKXKE AATHI UX POKICHUA.

SELECT &M0O, HaTaPoxmeHusa FROM CrTyneHT

UNION
SELECT &MO, IaraPoxmenma FROM IllpenonmaBaTesib;

st pa®oThI ¢ TPyNHION 3aluceil U MmojicueTa pa3InyHbIX UTOTOBBIX PE3YJIbTa-
TOB JyuIst Tpynm B si3bike SQL cymectBytoT rpynmosbsie GyHkmuu. [Ipunimm paboTst
rpynmnoBoil (DyHKIIMM COCTOUT B BBIBEICHUM OJIHOTO PE3YJIbTUPYIOMIETO 3HAYCHUS

JUTSI TPYTIIBI CTPOK.

1. Ilepeuncaure OCHOBHBIE KIacchl si3bika SQL.

2. Kakue nBa KIIOYEBBIX CJIOBa 00s13aTEIBLHO MCIONB3YIOTCS B JIIOOOW omepa-
IIY BEIOOPKH JTAHHBIX U3 TaOIUIIHI?

3. Ilepeuuncnure onepatopsi DML.
B dem paznuia mexay oneparopamu ORDER BY u GROUP BY?

5. Jlns dyero MokeT OBITh HCIIOJNB30BaH MOJOOHBIN 3ampoc: SELECT
COUNT (*) FROM Tabmmual?
B ueMm oTiinuus oneparopa HAVING oT onepatopa WHERE?

7. Buem pasHuma mexnay omneparopamu INNER JOIN m LEFT (RIGHT)
JOIN?

8. HazoBure oneparop, HCTIOAB3YEMBIN TIPH ONIEpaIiii O0bEAMHEHMS TaOJIHII.
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4 IIpoexkTupoBaHue 0a3 TAHHBIX

Kak yxxe roBopmiiock panee, mo0as 6a3a JaHHBIX HE MOXKET CYIIECTBOBATh Ca-
Ma 1o cebe, Benb B OOJBIMMHCTBE CIy4daeB 0asza MAaHHBIX SIBISICTCS TJIABHOW COCTaB-
HOM YacThI0 HEKOTOpOoil MHGPOPMAIMOHHON cucTeMbl. Bcex monb3oBarteneil Takoit
WH()OPMAITMOHHOW CHUCTEMBI, a CIEAOBATEILHO M HAXOJSIIEHCS B €€ cocTaBe 0a3bl
JTAHHBIX, MO’KHO YCJIOBHO pa3/IeJINTh Ha JIBE KaTerOpPHUH: MOJb30BaTEIU, paboTarome
¢ uHdopmarmeld B 0a3e JaHHBIX, U NMPOSKTUPOBIIMKH, YIACTBYIOIIUE B CO3JIaHUHU U
noJjjiep>KaHuu 6a3bl JaHHBIX B pa00YeM COCTOSTHUMU.

[lepBas kateropus Mojab30BaTEIEH OCYIIECTBISET HEMOCPEACTBEHHO ONEepaIiuu
HaJ[ TAaHHBIMU, TaKNe KaK BHECEHHE MH(pOopManuu B 06a3y JaHHBIX, U3MEHEHHUE CYIIe-
CTByIOITIeH mH(MOpMaIuu, ynajieHue, MpoCcMOTp, pacredatka u T. 1. [lomb3oBaTenn
MOpOH JlaXke He 3aJIyMbIBAIOTCS HaJl TeM, KaKhue OOBEKThl UCIIOIb3YIOTCS B KOHKPET-
HOM 0a3e MaHHBIX, a MPOCTO PabOTAIOT C Pa3IUYHBIMU UHCTPYMEHTaMHU, KOTOPBIEC BbI-
BOJSIT HYXXHYIO HH(]opManuio Ha sKpaH. Hampumep, 3axojs Ha calT HMHTEpHET-
MarasuHa WM POCMAaTpUBasi HOBOCTH, TIOJL30BATENI HE 3HAIOT, B KaKUX TaOJIUIIaX
XpaHUTCS 3Ta HHPOPMAIHSI, a TIPOCTO OCYIICCTBIISIIOT B3aUMOJACHCTBUE C HEU C TIO-
MOTIIBIO TIPEITIOKEHHOTO MTPOCKTUPOBIIMKAMH M Pa3padO0TUYNKAMHU TOJIh30BaTEIHCKO-
ro uarepdernca CUCTEMBI.

B 3agaunm mpoOEKTUPOBIIMKA BXOIST YK€ COBEPIICHHO JPYTrUe€ IPOIECCHI.
I'maBHOM ero 3ajadeit SBISIETCS CO3/aHUE KOPPEKTHOM CTPYKTYpPhI Oa3bl JaHHBIX, KO-
TOpasi O3BOJIUT ONTUMAJILHBIM 00pa3oM 00ecTHedYnTh XpaHEHHE W YIpPaBJICHUE WH-
dbopmarmeit. Takum 0Opa3oM, MPOSKTUPOBIINKA OCHOBHYIO YaCcTh BPEMEHH B3aUMO-
JIEUCTBYIOT HE C JAaHHBIMH, a C OOBEKTaMU 0a3 JTaHHBIX, TAKUMHU KaK TaOJUIIbI,
3ampocCkl, CBSI3M | T. 1. Jlaxke mocie co3manusi U BHEIPEHUSI B pabOTy MPOEKTUPOB-
UK MOKET BHOCHTh MU3MEHEHHS B CYIIECTBYIOIIME CTPYKTYpPhl 0a3 JaHHBIX: U3Me-
HSATh TAOJMIIBI, 100ABIATh HOBbIE 00BEKTHI. ElI€ 01HOM Ba)KHOM 3a7a4eit npu pas3pa-
00TKe MHGOPMAIIMOHHON CUCTEMBI SIBIsIeTCS pa3paboTka uHTepdeiica moap30BaTes,
OJTHAKO 3Ta 3a/1a4a HAMPSIMYIO HE OTHOCHUTCS K MMPOSKTUPOBAHUIO 0a3bl JaHHBIX, a Pe-
aNn3yeTcsl OTAENbHO 100 Mociie pa3padOTKU TOTOBOW 0a3bl NaHHBIX, TUOO CO3MAET-

Cs1 IapaJuIeNIbHO C MpoLeccamu nIpoekTrupoBanus b/l

4.1 7Ku3Hennblii uukia b/l
Bce HpOHCCCBI, CBJ3aHHBIC C CO31aHUEM, HpOCKTI/IPOBaHI/ICM nu BKCHHyaTaHI/Ieﬁ

0a3 TaHHBIX, 00PaA3YIOT TaK Ha3bIBAEMbIN JCUZHEHHBIU YUK OA3 OAHHDIX.



Kusnennwtit yukn 6az oannwvix (KIL{ BJ[) — smo HenpepwisHbili

npoyecc, HCl'-lMHCliOWMﬁC}Z C MOMeHmAa npurAmus peuleHus o Heobxoou-
Mocmu co30anusi bazvi OAHHbLIX U B’CIKCZH’{MGCUOWMTJC}Z 6 MOMEHNT NOJIHO2O
ee UsvAmusA U3 IKcniryamayuu.

Ocnognblie 3tanbl JKL] npuBeneHs! Ha pucyHKe 4.1.

[ LmanupoBanue

v

[TpoexTupoBanue b1

v

Peammsamua UC

v

Buenpenue

v

DKcIuTyaTanys

Puc. 4.1 — DTamns! )xu3HeHHOro 1ukia bJ[

OcTtanoBuMcs noapoOHee Ha KaxkaoM u3 atanoB JKII:

1. IInanuposanue u ananuz mpedoosanuti K UHGOPMAYUOHHOU cucmeme.

[TnanupoBanue Oyayuie MHGOPMAIIMOHHONW CUCTEMBI SIBJISIETCS MEPBbIM 3Ta-
MOM >KU3HEHHOTO IMKJIa, 0€3 KOTOPOro OCTalbHbIE ATAalbl MPOCTO HE UMENIU Obl
cMmbiciia. MIMeHHO 3/1ech BBICHSIETCS HEOOXOAMMOCTh B CO3JIaHWUU JIEHUCTBUTEIBHO
HOBOT'O IMOAX0Ja K JaJbHEUIIEH ESITEIbHOCTH OPraHUu3aliy, CBI3aHHOIO C aBTOMa-
TH3aImei npu padote ¢ nHbopMaryeil. IT0 MOKET MPOU30UTH B CHITY Pa3HBIX MPHU-
YUH, HAPUMEP MPEANPUITHE WA MOJIh30BaTEh O 3TOTO OCYIIECTBISLIN PaboTy C
uH(opMaIe B pydyHOM PEXKHUME WU MPOCTO B PEXKUME padOTHI C OTIACIHHBIMH
AJIIEKTPOHHBIMU JOKYMEHTaMH uiu ¢ainamu. Kpome Toro, Heo6XoauMocTh B CO3/a-
Huu HoBoM UC, a BcneacTBUE M 0a3bl JAHHBIX, MOIJIA BO3HUKHYTH 110 MPUYUHE yCTa-
peBaHus yxe cymectyromeit C.

Hawnbonee BaxXxHBIMU pe3yIbTaTaMy 3TOTO dTama SBIISIOTCS:

e omnmcaHue 1eynen u 3anay oynymeit C;

e BBIpabOTKa OOIIMX TpeOOBaHUM 3aka3zurka K coznanuto UC;
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e o0crnenoBanne 00bEKTa aBTOMATU3ALMH — (PYHKIUNA U CTPYKTYphl OpraHU-
3all1M, IEPEUYEHb 33]1a4, MOJIEKAIINX aBTOMATU3alllH, UCCIEJOBAHUE YXKE
cyuiecTByrouen Ha npeanpusitad AUC u T. 1.;

® OpUEHTHPOBOYHBIA  COCTaB  TEXHUYECKHX CPEACTB U  TEXHUKO-
HKOHOMHUYECKOE 0OOCHOBAHHUE BCETO MPOEKTA;

e ccreaoBaHrMe MH(GOPMALMOHHBIX MOTPeOHOCTEH BCEX OYAYIIMX IMOJIB30-
BaTEJIEH CUCTEMBL.

Jl7is cepbe3HBIX MPOEKTOB 3Tall TUIAHUPOBAHMS U aHAIM3a TPeOOBAHUIN 3aKaH-
YUBAETCSA COCTABIIEHUEM MEXHUYECKO20 3a0anusl, T. €. JTOKYMEHTA, ONpPEACIISIOIEro
e, TPeOOBAaHUSA M OCHOBHBIE MCXOHBIC JTAHHBIC, HEOOXOAUMBIE I Pa3pabOTKH
aBTOMATHU3UPOBAaHHOW MH(OPMALIMOHHOM cucTeMsl [13].

2. Ilpoexmuposarnue 6a3vl OAHHbIX.

[Iponecc nmpoektupoBanus bJl npencrabiseT coboil MOCIEI0BATEIHLHOCTD T1e-
pPEXO0B OT HEPOPMAIBHOIO CJIOBECHOIO OINMCAaHUS HHQPOpPMALUU O HEKOTOPOM
npeaIMeTHOM o6nactu K (HOpMaTn30BaHHOMY OMHCAHUIO OOBEKTOB MPEIMETHOWU 00-
JACTH B TEPMHUHAX HEKOTOPOM MOJEININ, HAIPUMEP PEISLHUOHHOWU. BbIaenumM OCHOB-
HBIE 1lIary JAHHOTO dTala:

® CHUCTEMHBII aHaJIN3 U ONUcCaHNe 0OBEKTOB MPEIMETHOM 00J1acTH;

e HH(OJOTUUECKOE TPOECKTUPOBAHNUE;

® JIOTUYECKOE MPOCKTUPOBaHKE Ha ocHOBe BhiOpanHoi CYB/I;

e (usmueckoe NPOEKTUPOBAHHUE.

OCHOBHBI€ 3Tallbl NPOEKTUPOBAHUS TPUBEJAEHBI HA PUCYHKE 4.2.

Cucmemnulii ananuz npeomemuou odiacmu COCTOUT B TOM, YTO HEOOXOJIUMO
IPUBECTU NMOAPOOHOE CIOBECHOE OMMCAHUE BCEX OOBEKTOB M B3aUMOCBS3EH MEXKITY
ONKCHIBAEMBIMU OOBEKTAMU B IpeaMeTHoW obnactu. Kpome Toro, nomkHbI OBITH
chopMyIMPOBAHbI KOHKPETHBIE 3a/1a4, KOTOpbIe OyIyT pelaTbcs ¢ UCIOIb30BaHU-
eM naHHou b/[ ¢ xpaTkum onmmcaHWeM anrOpuTMOB MX PELICHMS, ONMCAHUEM BXOM-
HBIX U BBIXOJHBIX JIOKYMEHTOB, Ha OCHOBE KOTOPBIX OyJeT MPOU3BOAUTHCA BBOJ H
BBIBOJI MH(OpMaLMU B THPOPMAITMOHHYIO CUCTEMY.

Hngponozuueckoe npoexmuposanue — NpOEKTUPOBAHNE MUH(POIOTHUECKONH MO-
JeNn IpeaMeTHON o0nacTy, T. €. (OpMaIu30BaHHOIO ONMMCAHUSA OOBEKTOB IpPEeIMET-
HOW 00JIaCTH B TEPMHMHAX HEKOTOPOM CEMAaHTUYECKOM MOJENU, HapUMEp B TEPMHU-
Hax MOJENH «CYLIHOCTb — CBA3bY», WM ER-Monemnmu.

Pesynprarom nanHOro osTama OyAeT moiyuyeHue Tak HaspiBaemond ER-
AuarpamMmbl IPEeIMETHON 001acTH, KOTopasi (aKTUYECKH SIBISETCA MPOMEKYTOUHBIM

3BCHOM MCXKAY CIIOBCCHBIM OIMMCAHUCM I1O u cxemoit JaHHBIX TOTOBOI'O IIPOCKTA BI[
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CucTeMHBII aHaTW3 MIPEAMETHON 001aCcTH

v

Wudonorugeckoe MpoeKTUPOBAHUE

v

Brioop CYB/]

v

Jlornyeckoe npoeKTUpOBaAHUE

v

Du3nye CKOe IMPOEKTUPOBAHNE

Puc. 4.2 — Dransl npoektupoBanus b/]

[Toxpobuee 3TOT 3Tanm OyaeT paccCMOTpeH B 1I. 4.3.

Buvibop u npuoopemenue CYB/] Heobxoaumo OyIET OCYIIECTBUTh MEKIY BTO-
pPBIM W TPETHUM ATArioM MpoeKkTupoBaHUsi. CTOUT OTMETUTH, YTO WH(OJIOTHIECKOE
IPOCKTUPOBAHKUE OCYIIECTBIsICTCs 0e3 MpuBs3ku K KoHKpeTHOU CYBJ] u B nanpHei-
IIIEM MOKET ObITh peain3oBaHo B J1t0OoM n3 BeiOpanHbix CYB/I. K dakTopam, KoTo-
poie BiustoT Ha BbIOOp CYB/I, cTouT oTHECTH cleAyrolue: KOJIMYeCTBO MoIb30BaTe-
nen Oymymiei cucteMbl U yactota oopamenuit k bJl, croumocts CYB/I, mpukiamneie
MpOrpaMMHBIE CPEICTBA, KOTOPHIE B MalbHEUIIEM OyIyT B3amMojielicTBOBaTh ¢ b/,
00BeM XpaHUMBIX TAHHBIX U T. .

Jloeuueckoe npoexmupoganue — pouecc pazpadoTKH KOPPEKTHOM CXeMbl Oa3bl
JTaHHBIX B TepmuHax BbiOpaHHoi CYBJI. B nutepaTtype, mOMUMO TepMUHA «JIOTHYE-
CKO€ MPOEKTUPOBAHUEY», TAKIKE YACTO UCIOJIb3YETCS TEPMUH «AaTaJOTHYECKOE MpO-
EKTUPOBAHUE», OJJHAKO B paMKaX JAHHOTO MOCOOWs OyIeT MCIOIh30BaThCSI UMEHHO
IIEpBbIM BapUaHT.

Pa3zpaboTtka cxembl unu cTpykTypsl b/ BkitogaeT B cebsi co3gaHue BCEX WH-
(hopMaIMoOHHBIX 00BEKTOB (TAOJUIT) M CBS3EH MEXIy HUMH, ONPEACIICHUE UX MMEH,
TUIOB JAHHBIX, JJIUH TOJIEH U T. II.

KoppekTHocTh pazpaborannoii B/l mpoBepsieTcss Ha ocHOBE aHayM3a (PYHKIIHO-
HaJbHBIX 3aBUCUMOCTEN MEXy aTpuOyTaMu TabJuIl U CBSI3aHA C TEOpUENd HOpMau-
3aIuu, paccMaTpuBaemoil B 1. 4.2.

Duzuueckoe npoekmuposarue CBsI3aHO ¢ BBIOOPOM 3((EKTUBHOTO pa3Melie-
Hus b/l Ha BHENTHUX HOCUTENSAX C MEJIbI0 00eCIIeueHUs MaKCUMaIbHO 3(PGEKTUBHOTO

dbyHKIIMOHUpOBaHUS UHGOPMAITMOHHON CUCTEMBI [§].
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3. Peanuzayusi un@hopmMayuoHHOU CUCHEMbL.

JlaHHBIN STal 3aBepllaeT pealr3alrio Bcex TpeOoBaHUM K MH(POPMAIMOHHON
CUCTEME, OTMCAHHBIX 3aKA3YMKOM, U 3aKJII0UAETCS B PEUICHUU psiia 3a/1a4, @ UMEHHO:

e pa3paboTka MPOTPaMMHOTO 00ECTICUCHNS,;

e TtectupoBanue 1C;

e cozzaHue pabodeil JOKyMEHTAllMl, MHCTPYKIUH MOJb30BaTeNei Mo ycTa-

HOBKE, HACTPOMKE M SKCIUTyaTallUH.

OCHOBHOW 4YacThIO 3Tamna SBISETCS pa3pabOTKa MPOrPaMMHOTO OOECTICYCHUS
WH()OPMAITMOHHONW CUCTEMBI, KOTOpOe Oy/IeT B3aMMOJICHCTBOBATh ¢ 0a30i JaHHBIX H
o0OecrnieunBaTh MOJIB30BaTENbCKHM UHTEp(eiic. Kpome Toro, HeoThbeMIeMO 4acThIO
3aBepUIeHMs Tpolecca pa3paboTKu SBIsETCs 00sg3aTebHOE TECTUPOBAHUE BCETO
IPOrpaMMHOr0 KOMILIEKCA Ha HaJlMYue HeHcnpaBHOCTEN U ommbok. KoHedHo ke, B
mo0oi cucteMe, yxke paboTaronieil Ha TpeANPUsITAN, HEM30€KHO BO3HUKAIOT COOM U
OIIUOKH MpU PYHKIIMOHUPOBAHUH, T. K. MIOJTHOCTHIO N30€KaTh HATMYUS HEUCIIPABHO-
CTeH B CHCTeMe HEBO3MOXKHO. TeM He MeHee, 3a7auell pa3padOTUNKOB SBIIAECTCS MH-
HAMHU3AIUS OMUOOK B (DYHKIIMOHUPOBAHUU CUCTEMBI M TOBHIIICHUE €€ HAJICKHOCTH
MyTEM MPOBEEHUS 1IEJI0OTO PsAZia TECTOB VIS BHISBICHUS MAKCHMAJIBHO BO3MOXHOTO
YuCcia OUIMOOK.

[To 3aBepieHuUIO 3Tara 3aKa34MK MOJy4aeT TOTOBYIO K BBEACHHUIO B DKCIUTya-
Taluio THHOPMAIIMOHHYIO CUCTEMY, B 00s513aTEILHOM MOPsIKEe CHAOXKEHHYI0 paboueit
JOKYMEHTAIMeN MO yCTaHOBKE, HACTPOWKE M HJKCIUTyaTallud MPOTrPaMMHOTO KOM-
TIeKca.

4. Bueopenue u sxkcnayamayus VC.

3aBepIIaroT KU3HCHHBIA ITUKJI dTallbl BHEAPEHUS M JKCIUTyaTaruu wHpOopMa-
IIUOHHOW CUCTEMBI.

Oman 6HedpeHus VA BBOJA CUCTEMBI B IKCILTyaTallMIO BKJIIOYAET B ceOsl po-
IIECChl YCTAHOBKM M HACTPOWKH MPOrpaMMHOr0 0O€CleyYeHHUsi C MCIOJIb30BAHUEM
MMEIOIIETOCS B OpraHu3alii 000pYyI0BaHUS U CUCTEMHOTO MPOrpPaMMHOTO o0ecre-
yeHHsI. 3a4acTyl0 C 3TUM IIIaroM CBS3aHbl MPOIECCHl MPEABAPUTEIBHOM MOATOTOBKH
pabounx MECT MOJIb30BaTENICH M TEXHUYECKUX CpencTB. EmE oqHuM BaXKHBIM MEpO-
OpUSATHEM SBIsieTCS OOydeHHE MepcoHaia B3aUMOJEHCTBUIO C IMOJIb30BATEIHCKUM
uHTEpPeiicoM NHPOPMAITMOHHONW CUCTEMBI. 3aBEPILIACTCA ITAll BHEIPEHUS MPUEMOY-
HBIMH MCTIBITAHUSAMHU CHUCTEMBI, KOTJa MOJIEJTUPYETCS pealbHOE B3aUMOJIEHCTBHE
M0JIb30BaTEJIC C HOBOM CUCTEMOM U Ta yK€ OKOHYATEJIbHO MEPEXOUT B pabOTOCIIO-
COOHOE COCTOSIHME — ATAll SKCILTyaTalluu.
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Oman skcnayamayuu Tak ke, Kak U OCTalbHbIE, COCTOMT U3 Habopa mpolec-
COB, CBA3aHHBIX ¢ HUM. OCHOBHBIM M3 HUX SIBJIIETCS HEMOCPEACTBEHHO CaMa JKCILTY-
aTalnusi CUCTEMBI, T. €. €€ MCMOJb30BaHKe JUIsl yu€Ta U aHalIu3a umerolencs uadop-
Malliy BCEMH T0JIb30BATEIISIMHU.

B xone skcrutyaTamuu cucteMbl HEM30€KHO OyayT BBIABIATHCA Pa3IHuHbIC
onOKU ¥ cOOM, KOTOPbIE MOTYT OBITh CBA3aHBI KaK C (PYHKIIMOHUPOBAHUEM CaMOM
CUCTEMBI, TaK U C pabOTON 000PYAOBaHMS M UMEIOLIETOCS TPOrPaMMHOTO obecreye-
HUS, a TaKXKe NPU MX HEMOCPEICTBEHHOM B3auMojeicTBuu. BceneacTBue 3Toro Ha
ATane KCIUTyaTalliyd Ba)KHbI MPOIECCHl COMPOBOXKACHHS CUCTEMbl I TEXHUYECKOM
NOJJIEP>KKH, KOTOPbIE MO3BOJIAT BOBPEMS YCTPAHITH BOSHUKIIUE MPOOIEMbl U MUHH-
MHU3HUPOBATh BpeMsi HEPAOOTOCIIOCOOHOTO COCTOSTHUSI CUCTEMBI.

Emé ogHuM BakKHBIM MPOLECCOM 3aKIIOYUTENILHOTO ATama SBISAETCA MOATO-
TOBKa K COBEpIICHCTBOBAHUIO U MOJEPHU3ALMH CUCTEMBI. DTO CBSA3aHO C MOCTEIEH-
HBIM yCTapEBAaHUEM BCETO MMEIOLIETOCs 000PYJOBaHMS B XOJ€ €ro 3KCIUTyaTalluu, a
TaK)Ke IMOSIBIICHUEM HOBBIX 00Jiee COBEPIICHHBIX TEXHOJIOTUH, MPOrPaMMHbBIX U TEX-
HUYECKUX CPEACTB. B COBpEMEHHOM MUpPE YKE IO IMPOLIECTBUU S—7 JIET BCE UMEIO-
1ieecsi IporpaMMHOE U armapaTHoe o0ecriedeHre Ha NPEANPUsITUH MOKET OKa3aThCs
yCTapeBLINM, U BOMPOC MOJEPHHU3AIMH MOXKET CTaTh PELIAIOUIUM ISl COXPaHECHHS
s dexTuBHOCTH HYHKIIMOHUPOBAHUS JTFOOON OpraHU3aIlHiH.

OTan 3KCIUTyaTallid CUCTEMBI 3aBEPILIACTCS MOCIE TOTHOTO MPEKPALEHUS HC-
MOJIb30BaHUSI CUCTEMbl U BBIMIOJHEHUSI BCEX MPOLIECCOB, CBSI3aHHBIX C TEXHUYECKOU

MTOJIJIEP>KKOU U MOJIEPHU3ALUEH.

4.2 Hopmaamszanusi b/{

[Tpu npoexkTupoBaHuu 0a3 JaHHBIX pa3pabOTUUK CTATKUBAETCS C IIENIBIM PSAIOM
CUTYyallui, B KOTOPBHIX OT BbIOOpa Hanbojee ONTUMAIBHOTO pPelIeHus OyIeT 3aBUCETh
3¢ (HEeKTUBHOCTh JAaNbHEHIIEr0o (PYHKIMOHUPOBAHUS HH(POPMAIMOHHON CHCTEMBI.
B HekoTOpBIX cUTyalusX B 3aBUCHMOCTH OT MAacHITabOB MPOEKTa MOTYT OBITh BbI-
OpaHbl pa3Iu4Hble BapuaHThl MpoekTupoBanus b/l, 1 HeKOTOpbIE U3 MepPeUNCIEHHBIX
ATAIOB >KU3HEHHOTO IMKJIa WH(POPMAIIMOHHBIX CUCTEM HE 00s3aTeIbHO MOTYT OBITH
peanu30BaHbl B IOJIHOM Mepe.

Tax, HanmpuMep, OAHUM U3 KJIACCUYECKUX METOJIOB NMPOEKTUPOBAaHUA 0a3 JaH-
HBIX SIBJIIETCS METOJ HOPMaJbHBIX (DOPM, MJIM MPOEKTHUPOBAHUE 0a3 JaHHBIX C HUC-
MOJIb30BAHMEM METOJIOB TE€OpUH HOopManu3auuu. [IpuMeHeHue HoOpManmu3aluuu IS
MOMCKAa MAaKCUMaIbHO 3((EKTUBHONU CTPYKTYphI 0a3bl JAaHHBIX SBJISAETCS OJHUM U3

00s13aTeNbLHBIX JTAIlOB IIpu HCII0JIb30BAHUU JIF000T0 noaxoaa B IIPOCKTUPOBAHHUU



79

nHpopMaMoHHBIX cucTeM. OJIHAKO HCIIOIb30BaHUE TOJILKO JIUIIb METOJOB HOpMa-
JU3aluy TIPU MPOEKTUPOBAHUHU 0a3 TaHHBIX MOKET 3HAYUTEIBLHO OCIIOXHUTH ATy 3a-
nady, 0COOEHHO JIJISI MPOEKTOB C OOJIBIIMM KOJMYECTBOM OTHOIICHHWH U CBs3el. Ta-
KM 00pa3zoM, HopManuzaiuo b/l jydie Bcero MpUMEHSTh Ha dTarle JOTHYeCKOoro
MIPOCKTUPOBAHMS, KOT/Ia YK€ UMEIONIYIOCS CTPYKTYPY TaOIHI] HEOOXOIMMO CKOPPEK-
TUPOBATH ISl UCKITIOUEHUS CUTYaIlUi TyOIupOBaHUS JaHHBIX U BOSHUKHOBEHHS Pa3-
JIMYHOTO BHUJA aHOMAaJIHH.

Hcnonb30BaHre TOJIBKO METOJla HOpMaJM3allid ISl TPOeKTUpOoBaHUS bBJ]
Jy4Ille BCETO MOJOMIET JJIA MPOEKTOB C MaJbiM KOJUYECTBOM OOBEKTOB U CBS3EH.
B stom cnydae Bcs uHbopmaliys 00beAMHSAETCS B OJHO OOJIBIIIOE OTHOIIEHHUE, KOTO-
po€ B MambHEUIEM MyTeM JIEKOMIIO3UIIMU Pa30MBAETCS HAa HECKOJIHKO B3aMMOCBS-

3aHHBbIX.

4.2.1 ly0sampoBaHue JaHHBIX

B m060ii Tabnuie B/l MOXeT BO3HUKHYTH CUTyalusi TyOIMpOBaHUS JaHHBIX.
Kak yxe oTmeuanoch, cuTyaliuy 1yOJaupoBaHus JaHHBIX Pa3pabOTUMKy HEOOXOIUMO
OTCJIEXKUBATh U MO BO3MOXHOCTU yCTpaHsITh. OJJHAKO HE BCE CUTyallUH NyOnupoBa-
HUSl OTPULATENIBHO BJIMSIOT HAa KOPPeKTHOCTh bJI. A moToMy Ba)KHO OTJIMYaTh npo-
cmoe yOIUpPOBAHUE U AHOMANbHOE, WIN U30bITOYHOE, TyOJINpOBaHUE JaHHBIX, T. €.
OyOnupoBaHHe, KOTOPOE MPUBOAUT K U30BITOYHOCTH M aHOMAJIHSM.

B kadecTBe mMpUMeEpOB paccMOTPUM JIBE€ TAOJIUIIbI, COAEpKAIIMe CBEACHUS O
3aKa3ax, CIEJaHHbIX KJIMEHTaMM y kommnaHud. Kak BuaHo n3 Tabmuisl 4.1, onuH u
TOT K€ KJIMEHT CJieJall HECKOJIbKO 3aKa30B B pa3HbIE JHHU, a IOTOMY 3HAUEHHUE €ro
atpudyra «®MO» nybaupyercst HeECKOJIbKO pa3. Wnu, Hanpumep, B OJMH U TOT K€
JIeHb ObLIO CJIeNIaHO HECKOJIBKO 3aKa30B, a IOTOMY JUIsl BCEX 3amMcell 00 3ToM Ipo-
ayOonupoBaHO 3HaueHue atpubyTa «Jlata 3akasza». [laHHBIA mpuUMeEp WILTIOCTPUPYET
CUTYAIMIO MPOCTOr0 AyOJIMPOBAHUS, KOTJa MOSBICHUE OJWHAKOBBIX JaHHBIX HEU3-

OEKHO U HE IIPHUBOAUT K aHOMAJIbHBIM CUTYallUAM.

Tabmuma 4.1 — 3aka3sl (mpocToe 1yOIupPOBaHIE)

Homep (IIK) | ®UO Kunenta | [lata 3akaza | Cymma 3aka3a, pyo.

568 Hsanos C. II. 14.05.2017 22700
569 [Terpos U. C. 14.05.2017 42000
570 HBanos C. I1. 16.05.2017 35200

571 HBanos C. I1. 19.05.2017 25000
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Bo BTOpOM cilydae B aHamOTUYHOHN Tabyuile 100aBUM JOMOJHUTEIBHBIN aTpH-
OyT, KOTOpBIN OyJeT XpaHUTh CBeICHUsS O TeiedoHe KiIueHTa. J[aHHbie U3 TalIu-
161 4.2 HATJIATHO XapaKTEPU3YIOT CUTYAIHMI0 aHOMAJLHOTO JYOJIMPOBAHUS, KOTOpAs

" IIPUBOJUT K CUTYyaAllUAM HCC—)(I)(bCKTI/IBHOI‘/’I OpraHu3alvy IaMsTH, a TaKXKC K aHOMa-

TIUSIM.
Ta6nuna 4.2 — 3aka3sl (aHOMAJIBHOE TyOJIMPOBAHUE)

Homep 1017 (0 Tenepon Mara Cymma
(ITK) Kiauenra KJIMEHTAa 3aKasa 3aka3sa, pyo.

568 WBanos C. I1. 445566 14.05.2017 22700

569 [etpos U. C. 778899 14.05.2017 42000

570 WBanos C. I1. 445566 16.05.2017 35200

571 WBanos C. I1. 445566 19.05.2017 25000

OueBHIHO, YTO OYEPETHOE MOSIBICHHE HOMepa Tene(oHa KIMEHTA, KOTOPBIN
PETYJIAPHO JeNIaeT 3aKa3bl, BEAET K TOMY, YTO 3TO 3HAYEHHUE IOCTOSIHHO AYyOJIMpyeT-
Cs1, XOTSI HUKaKOW HEOOXOIMMOCTH B Ka)KJIOM IMOBTOPEHUH CAMOTr0 HOMEpa HeT.

B kaudecTBe 0IHOTO M3 BO3MOYKHBIX PELIEHUI HEOIBITHBIN Pa3pabOTUYUK MOXKET
IPEUIOKUTh BapUaHT OJHOKPAaTHOTO 3aHECEHUsT HoMepa TeiedoHa A KaxIoro
KJINEHTA, a B CIy4ae JAJbHEUILETO MOSABICHHS 3aKa30B OT TOIO K€ KIMEHTA 3HAaUeHUE
atpubyra «TenedoH KIMEHTa» MOXKHO IIPOCTO OCTABJIATh MYCThIM, KaK 3TO IIOKa3aHO

B Ta0mmne 4.3.

Tabnuma 4.3 — 3aka3bl (aHOMaIbHOE AYOJIMPOBAHUE C MTYCTHIMH 3HAUCHUSIMU )

Homep 1017 (0 Tenedon Hara Cymma
(ITK) Kiauenra KJIMEHTAa 3aKasa 3aKa3sa, pyo.
568 Npanos C. II. 445566 14.05.2017 22700
569 ITerpos U. C. 778899 14.05.2017 42000
570 Neanos C. I1. — 16.05.2017 35200
571 Neanos C. I1. — 19.05.2017 25000

OpHako TakoW BapuaHT PEIICHHs MPOOJIEMBbl HE TOJIBKO HE YCTPAHSAET CHUTYya-
IIUH U30BITOYHOCTH, HO U TIPUBOJUT K APYTUM CJIOKHOCTSIM. Bo-miepBbIX, O4EBUIHO,
YTO JaKe JJIsS MyCThIX 3HAUEHUH B JTF000H 3amucy B 0a3e TaHHBIX OTBOJUTCS OIpeie-

JICHHOC KOJMYCCTBO IIaMATH, 4 IIOTOMY HE3AIIOJJHCHUE TaHHBIX MOJICH HE IPUBCACLT K
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CHIDKCHHIO 3aHMMaeMoro IaHHBIMH 0O0beMa. Bo-BTOpBHIX, mMpu OOJBIIOM 00BEME
JAHHBIX TPHUETCS MOCTOSHHO OCYIIECTBIISATH IMOUCK TEPBOM 3alMcH KJIMEHTa C Iie-
JBI0 BBISICHEHHS ero HoMepa TenedoHa. B-TpeThux, B cilydae ymaleHus IepBOHa-
4aJbHOTO 3aKa3a JIFnOOro u3 KJIMEeHTOB uHdopmalusa o TenedoHe OyaeT 6e3Bo3Bpar-
HO yTpaueHa. OueBHIHO, YTO MOJO00HOE perieHrue MPUBEAET TOJBKO K yXYAIICHUIO

CUTYallUHU.

4.2.2 AHOM AN

Anomanusn — cumyayus 6 maoauyax B[, npusooswas k npomu-

BOpEYUAM U YCAONCHAIOWASL NPOYeCCbl 00PAbOMKU OAHHbBIX.
CymectByeT 3 BUJ1a aHOMAJIUA:

1) aHomanus ynaneHus,

2) aHoManus OOHOBIICHUS;

3) aHomanus 100aBJICHHUS.

AHnomanua yoanenus — cumyayus, 603HUKAOWA NPU YOAleHUU

Hexomopulx 3anucei 6 maoauyax bJ], komopas npusooum k 603moxicHOU
nomepe OaHHbIX, He NPeOHASHAYEHHBIX OJisl YOAIeHUsL.

Ecnu u3 tabnumpl 4.2 ynanuth 1000i U3 3aka3oB kiueHTa VBaHOBa, Hampu-
Mep, TI0 TMPUYNHE HEOIUIaThl MJIM OTKa3a KIMEHTa, TO ATO He MPHUBEAET K MOTEpe WH-
dbopmarnu o HOMepe ero Tenedona. OgHAKO ecliv ynaauTh 3aka3 [lerposa mo moboi
npuuuHe, To nHpopMalus 0 HoMepe ero TenedoHa ucue3HeT u3 0as3bl JaHHBIX, IO-
CKOJIbKY ApYTUX 3aka3oB y I[lerpoBa HerT.

AHomanus o6HOBNEHUA — cumyayus, 603HUKarowas npu UsSMeHe-

HUU Hexomopwlx 3anuceu ¢ madbauyax BJ], komopas npusooum K 603-
MOJHCHOMY npocMompy ecex sanucell 6 mabauyax b/], a maxowce k uzme-
HEeHUIO HEeKOMOopbIX Opy2ux 3anuce.

Tak, nu3amenenne Homepa tenedona y ViBaHoBa Ha HOBBIM MPUBEIAET K TOMY,
yT0 B Tabnuie 4.2 norpedyeTcst MPOCMOTPETh BECh CIIMCOK 3aKa30B U B TE€X U3 HUX, B

KOTOPBIX KIIMCHTOM SBJISCTCA HBaHOB, N3MCHUTH HOMEDP TCJ'IC(bOHa Ha HOBBIM.



Anomanun oobaenenus — cumyayus, 03HUKAOWAs npu 000as-

JleHuu Hogvix 3anuceti 6 mabauyy BJ[, komopas npueooum Kk HeobXoou-
Mocmu npocmompa yeio2o Habopa 3anuceil 6 mabauye BJ] ecredcmaue
HexeamxKu HeKOmMopou ungopmayuu OJis 6HeCeHUs.

B cmydae noGaBiieHuss HOBOTO 3aka3a OT KiueHTa [leTpoBa mepBOHAYAIBHO
HEOO0X0oaMMO OyAeT MPOCMOTPETh TAONWIly W HAWTH Tpeaplayime 3akasbl [lerposa
IUI TOTO, 4TOOBI BHECTH YK€ MMEIOIUiicss HoMep TenedoHa B IMOJEe HOBOM 3amu-
cu [3].

4.2.3 Teopusi HOpMaIU3ALUHU

Teopust HopManu3alMy OCHOBaHA Ha TOM, YTO ONpPEJEICHHBIN Ha0Op OTHOLIE-
HUH (TabauIr) 00JIamaeT TydIiMA CBOMCTBAMHU TP JOOABJICHUH, N3MEHEHUH U Y/ia-
JICHUW JIaHHBIX, YeM BCE JIPyTHue HaOOPbI, C ITOMOIIBI0 KOTOPBIX MOYKHO MPEJACTaBUTh
TE )K€ caMble JaHHBIC.

Hopmanuszayua — npoyecc peopeanusayuu OAHHbIX Nymem

yempaneHusi ROBMOPAIOWUXCS 2PYRN U OpY2UX NPOMUBOPeYUli 8 Op2aHu-
3ayuu OaHHBIX C Yeablo npueedeHuss nabopa maobauy K eudy, n0360.i0-
wemy ocywecmeniams KoppekmHuuvle onepayu Had OaHHbIMU.

Bocnosnb3yeMcsi TaHHON Teopuel AJis peleHus mpooieMbl aHOMAJIBHOTO 1y0-
JUpOBaHUA B mpuMepe u3 Tabmuubl 4.2. J{as 3TOro mpoBeAeM IEKOMITO3UIMIO HC-
XOJTHOW TaOJIUIIBI HA ABE HOBBIE, IPUBEACHHBIC Ha PUCYHKE 4.3.

AJTOpUTM JEKOMIO3UIINH, U HOpMaIU3aluy, OyleT pacCMOTPEH HUXKE, HO
CTOUT OTMETHUTh, YTO pa3MelleHne HHPOpMauu O KJIUEHTE B OTJEIbHON TaOauIle B
JaHHOM CJIy4yae MO3BOJIUT M30eXaTh CUTyalluil M30BITOYHOTO MyOIMpOBaHUS JaHHBIX
¥ BOSHUKHOBEHHs aHoManuil. Teneps yaaneHue ao060ro 3akaza He OyeT HU B OTHOM
U3 CIIy4aeB MMPUBOJUTH K MOTepe nHpopMauu o TenedoHe KINeHTa, JaXKe ecliu yaa-
JMThH BCE 3alMCU U3 Tabuuibl «3akas3sh». [Ipobiema aHoManuu MoanduKaluy He To-
TpeOyeT mpocMOTpa Bcell Tabnuibl U OyJIeT MPOBeIeHA JIUIIb €IUHOXK/IBl B TAOIHUIIE
«Knuentery. 3MeHuTCs MUIIb NOPSAOK 100aBieHuss nHYOpMALUK MPHU MOSBICHUN
HOBBIX KJIMEHTOB: NIEPBOHAYAIEHO HEOOXOAMMO Oy/IeT BHECTU JaHHbIE O HOBOM KJIH-
eHte B Tabmuiy «KiueHTb», a 3aTeM 3aHeCTH MH(OPMAIMI0 O HOBOM 3aKa3e 3TOTro

KJIMCHTA B Ta6JII/IHy «3aKa3bly.
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«KIeHTb
®UNO Kunenra (IIK) | Tesedon kianenra
Nganos C. I1. 445566
Ilerpos U. C. 778899

«3aKka3bD
Homep (IIK) | ®UO Kauenra (BK) | /laTa 3akaza | Cymma 3aka3a, pyo.
568 Nganos C. I1. 14.05.2017 22700
569 ITerpos U. C. 14.05.2017 42000
570 Npanos C. I1. 16.05.2017 35200
571 Nganos C. I1. 19.05.2017 25000

Puc. 4.3 — Ta0Omune! «3aka3e 1 «KimmeaTey

Kak BuaHO, maHHBIA HaOOp TAOIUI XPaHUT TOT K€ CaMblil 00BEM JaHHBIX, YTO
u B Tabmnule 4.2, 0JHAKO OH 00yajaeT JydimuMu cBoiictBamu. [lomoOHas cxema BJ]
HAa3bIBACTCS KOPPEKMHOU.

Koppexkmmnoii nazvisaemcs cxema b/[, 6 komopou omcymcmeyom

HediceslamenbHble 3a8UCUMOCTIU MedHCOy ampudymamu OMmHOUEHU.

Teopust HOpManu3alMyM OCHOBaHA Ha aHaMM3e (PYHKIMOHAIBHBIX 3aBUCHMO-
cTell Mex1y arpubyTtamu oTHoieHuW. [ToHsTHE PYHKIIMOHAIBHON 3aBUCUMOCTH SIB-
nsercs (pyHIaMEHTaIbHBIM B TEOPUM HOPMAIM3AlMU PEJSIIIMOHHBIX 0a3 JaHHBIX.
OYHKIIMOHAIbHBIE 3aBUCUMOCTH OTPEIEISIIOT YCTOWYMBBIE OTHOLIEHUS MEXKIY 00b-
€KTaMH 1 UX CBOMCTBAMHU B pacCCMAaTPUBAEMOM MTPeIMETHOM 00JIacTH.

[Iponiecc MpOEKTUPOBaHUSA C MCIIOJIB30BAaHUEM JEKOMIIO3ULMU IPEICTABISET
co0ol mpoIecc MOCIeAOBATEIbHON HOPMAaIN3allid CXEM OTHOIICHUH, TIPH STOM
KaXKJas Mocjaeayrolas uTepainsi COOTBETCTBYET HOpMabHOU opme O0Jee BHICOKO-
ro YPOBHS U 00J1aJIaeT JIyYIIMMHU CBOMCTBAMU MO CPABHEHMIO C MPEIbLAYLIEH.

Kaxmoli HoOpManbHOW (OpME COOTBETCTBYET HEKOTOPBIA OIpeeIeHHBIN
HAaOOp OrpaHWYEeHHM, U OTHOLICHHE HAXOIUTCS B HEKOTOPOM HOpMalbHOU (opme,

€CJI yJIOBJIETBOPSIET CBOMCTBEHHOMY €11 Ha0Opy OrpaHUYECHUN.
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B teopun pensiumonnsix BJl 0ObIYHO BBIAENSETCS CHAEAYIOIIasl IMOCeI0Ba-
TEJIbHOCTh HOPMAJIbHBIX (hOpM:

e mnepBas HopMaibHas Gpopma (1HD);

e BTOpas HopMmanbHas popma (2HD);

e TpeThs HopManbHasa popma (3HD);

e nopmanbHas popma boiica — Kogna (HOBK);

e ueTBepTast HOpManbHas ¢popma (4HOD);

e maTast HopManbpHas popma (SHD).

OcCHOBHBIE CBOWMCTBA HOPMAIBHBIX (HOPM:

e Kaxsas cleayrolas HopMajabHas popma «yIydIIaeT» CBOWCTBA MPEIbITy-

11157
® [pu Mepexofe K KaKIOW Cleaymrolled HOpMalbHOM QopMme CBOHCTBa
NPEeabLAYIIUX HOPMAIbHBIX (POPM COXPAHSIFOTCS.

B ocHOBEe Kiaccuueckoro mpouecca HOpMajlu3aluy JIEKUT IOCIEI0BATEINb-
HOCTb MEPEXOJ0B OT MPEbIIyIIe HOpMaTbHONU (POPMBI K MOCIEAYIOIIEH, U TaK J0
nocneaneil. OgHaKo Ha MPAKTHUKE B OOJBIIMHCTBE CIy4aeB HMCIONb3YIOTCS TOJIBKO
nepBble TPU HOPMAJbHBIE (POPMBI, T. €. HOpMAIHU3AIHs MPOBOJUTCS A0 JOCTUKCHHUS
Bcemu Tabiuiamu cxeMbl BJ[ TpeTbeit HopManbHOU (POPMBL.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH OMNPENEISIOT HE Tekyuiee cocrtossHue b/l a
BCE BO3MOXKHbBIE €€ COCTOSIHUS, TO €CTh OHU OTPAXKAIOT T€ CBA3U MEXKIY aTpulyTamu,
KOTOpBIE€ MPUCYIIU PEAbHOMY OOBEKTY, KOTOPBII MOJEIUPYETCS C MOMOIUIbIO Taod-
nui B/I.

[TosTomy ompenenuTs (yHKIIMOHATIbHBIE 3aBUCUMOCTH O TEKYILIEMY COCTOS-
HUO b/l MOXHO TOJBKO B TOM ciydae, eciu sk3eMmiuisip b/l comepkut abCoIOTHO
MOJIHYIO HH(pOpMaIMIO (TO €CTh HUKaKuX jJo0aBieHuil u moauduxkanuu bJ[ He npen-
noJyiaraetcsi). B peanbHOM XKU3HU 3TO TpeOOBaHME HEBBIMOIHUMO, MO3TOMY HaOOp
(YHKIMOHATBHBIX 3aBUCHUMOCTEN 3aJaeT pa3padOTUMK WM CHUCTEMHBIH AHAJMTUK,
UCXOJIS U3 TITyOOKOTO CHCTEMHOTO aHaIN3a peIMeTHON obmacTu [8].

THounamue 3agucumocmu ampudymos unu QyHKYUOHALILHOU 3A6U-

CUMOCMU MOJICHO ONpedeiums ciedyruwum oopazom: ampubym B
¢ynkyuonanvno 3aeucum om ampudbyma A, eciu Kaxicoomy 3Haye-

Huto A coomeememayem 6 mouHocmu 00HO 3navenue B (o6o3navaemces
A—B).
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To ecTh BO Bcex KopTexkax (3amMcsix) ¢ OJMHAKOBBIM 3HAUeHHEM aTpuoOyTa 4
aTpuOyT B Oyzer 00s13aTeNIbHO UMETh TAK)K€ OJIHO M TO K€ 3HaueHue. B kauecTBe 4 u
B MoryT BeICTynaTh Kak IpOCTbIE aTpUOYyThI, TAK U COCTABHBIE, T. €. COCTOSIINE U3
HECKOJIBKUX aTpUOYTOB.

Tak, B paccmarpuBaemoii Beilie Tabmuie 4.2 O4eBHAHO HMMenach (HYHKIHO-
HaJbHAs 3aBUCUMOCTh MexXay aTpudyramu « OO knuenta» u «TenedoH KiareHTay,
KOTOpasi ¥ MPHUBOJMJIA K aHOMAJIUSAM M U30BITOYHOCTU. B nanHOM mpumepe Haniudue
TaKOM 3aBUCHUMOCTH MPUBEJIO K I€KOMITO3ULIMU OTHOILIEHUS U €ro IPeoOpa30BaHUIO B

JABa CBA3aHHBIX OTHOIICHHA.

4.2.4 HopmaabHbie GpopMbI
Kak yxe orMedanocs, Ha IIpakTUKe npouecc Hopmanusauuu b/[ cocrout B mo-
CJIEIOBATEIbHOM TMPHUBEACHUM UCXOAHBIX Tabmui b/l cHayama x mepBoM, 3aTeM KO

BTOPOI U TPEThe HOPMaJIbHBIM (POPMaM.

IlepBas HopmanbHas popma (1HD)

Tabauya naxooumcst 6 nepeoll HopmaabHou gopme (6 1HD), ec-

JIU 8Ce 3HAUeHUss ampubymos A8IA0mMcs NPOCMbIMU, d 8Ce 3anUCU — YHU-
KanoHbiMu. JItobas pensyuoHuas maobauya no yMOIYaHuro HAXOOUMCS
6 IHD.

B GonbiMHCTBE cllydaeB IpoIeCC HOpMaIU3alluyd HEe MOTpeOyeT MpUBEACHUS
tabnuubl kK 1H®, Beas Bce pensiuoHHbie Tabuuipl yxe HaxoasaTcs B 1HD. Tem He
MEHEe, BOBMOXKHBI CUTYaIlMH, KOTJla HEKOTOpble aOCTpaKTHbIE TaOJUIIbI, HE SIBIISIO-
nuecs: peanbHbiMu Tabmuiiamu bJl, HeoOXoaMMoO HOpMaIM30BaTh M, MPEKIE BCETO,
npuBectd K 1HO.

B xagyectBe mpumepa paccmoTpum Tabnuiy 4.4, XpaHsiyo HHGOPMAIUIO O
3aKazax ToBapoB. B manHo# Tabmuile umerorcst manueie o 3akaze (Homep u [lata), o
KkiueHte, caenaniieM 3aka3 (OO u Tenedon), a Takxke 0 3aka3aHHBIX TOBapaxX M UX

KOJIMYCCTBEC.

Tabnuia 4.4 — 3aka3bl TOBapoB (HEHOPMATU30BaHHAS TaOIUIIA)

Homep ®UO Kinuenta | Teaedon Mara ToBapsl

568 Neanos C. I1. 445566 14.05.2017 | Cryn — 10 mt.
Crou — 3 wr.
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Homep ®UO Knuenra | Teaepon Mara Tosapsl
569 ITerpos 1. C. 778899 14.05.2017 | Cryn — 15 .
Cron — 5 mwr.
570 NBanos C. I1. 445566 16.05.2017 | Ctyn — 15 mr.
Cron — 3 mr.
571 Nganos C. I1. 445566 19.05.2017 | Cryn— 11 mr.

HecMmoTpst Ha TO uTO BU3yalbHO JaHHas TaOJMIA TOCTATOYHO YAOOHO mpea-
CTaBysieT WHPOPMAIIMIO, C TOYKH 3PECHHS PEIAIMOHHOW MOJENH JAHHBIX MOJ00HAS
opranuzauus HenomyctuMma. [Ipexe Bcero, HapymeHo NpaBUIO aTOMAPHOCTH 3HA-
yeHuH, BeAb noJie « ToBapb» COAEPKUT HE TOIBKO HA0Op 3HAUYECHUN TOBAPOB, HO U UX
KOJMYECTBO, YKa3aHHOE B 3TOM e moJjie. TeopeTuuecku Takyto TaOJIMIy MOXKHO Op-
raHuzoBaTh B Jt000i pemsiimonnoit CYBJI, mpocto co3aaB TekcToBbIiM aTpuOyT «To-
Bapbl» M 3aHOCS B HEro MOJ0OHBIE CTPOKU B pydHOM pekume. OMHAKO B JaabHEH-
IeM OYeHb CJIOXKHO OyIeT TPOU3BOAWTH MPOCTEHUININE OMEpPalUA 3ampOCOB,
HalpuMep Ha BBIUMCICHUE OOIIEro KOJWYECTBA IMPOJIAHHBIX CTYJIHEB 3a MEPUOI H
T. . O4EeBUHO, UTO C TOUKHU 3PEHUS PEIALUOHHON MO/IeNU TJaHHAas TabauIa J0JKHA
ObITh MpeoOpazoBaHa 3a cyeT pazzeneHus atpulyra « ToBapel», a TakKe IMyTeM J0-
0aBJIeHUs] HOBBIX CTPOK JIJISl KQXJI0ro ToBapa B 0HOM 3aka3e. [loimyuenHas Tabiuia

npuBelieHa Hbke (Tabi. 4.5).

Ta6nuna 4.5 — 3akassl ToBapoB B 1|HD

o | kmera | T G0 e |
568 Neanos C. I1. 445566 14.05.2017 Cryn 10
568 Npanos C. II. 445566 14.05.2017 Cron 3
569 ITerpos U. C. 778899 14.05.2017 Cryn 15
569 ITerpos U. C. 778899 14.05.2017 Cron 5
570 Neanos C. I1. 445566 16.05.2017 Cryn 15
570 NBanos C. I1. 445566 16.05.2017 Cron 3
571 Npanos C. II. 445566 19.05.2017 Cryn 11

JlanHast Tabnwia OYEBUAHO AaHOMAJIBHO HM30BITOYHA, BEAb 3HAYCHHS TOJCH
«®UO Kmuenrtay, «Tenehon» u «J/lara 3akaza» OyayT myOnmpoBaThbCsi ISl BCEX

CTPOK OJIHOTO 3aKa3a, OJIHAKO COOTBETCTBYET TPEOOBAHUAM PEISALMOHHON MOAEIH, a
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notomy Haxoautcs B 1H®. O6paTtuM BHUMaHME, YTO B HOBOM TabJMIle MEPBUYHBIN
KJTIOU SIBJISIETCS COCTaBHBIM U BKtovaet 2 arpubyrta: «Homep» u «Toap». OueBua-
HO, uTo mpoctoi 1K «Homepy», panee o06o3HauaBIIMii HOMEP KaXJA0ro 3akasa, Te-
nepb HE MOXKET OBbITh MCIOJB30BaH, T. K. B HOBOW CTPYKTYpe ISl HErO HapyllaeTcs
paBMIIO YHUKANBHOCTH. OuH U TOT ke «cTapbiit» 11K teneps Obu1 ObI y Bcex 3amu-
Cell, B KOTOPBIX TOBAPOB MEPEUHCICHO OBLIIO OBl 0O0JIbIIIe OHOTO. JTa MpobdiieMa Obl-
Ja penieHa myTéM qo0aBiIeHHs B COCTaB Kitoda aTpudyTa « ToBap.

BaxxHo oTMeTUTh, YTO AJIA KaxA0W TaOJUIbl, MOJIeKAaIled HOpMATU3alluy, Ha
JAHHOM JTare 00sA3aTeNIbHO HEOOXOJUMO OMNpEAeIuTh HAbOp aTpuOyTOB, KOTOpHIE
OyIoyT cOCTaBJsATh MEepBUUYHBIN Kit04. Bece arpulOythl, He Bomenmue B coctaB [1K,

6YI[}’T Ha3bIBATHCA HCKIIIOYCBBIMU.

Bropasi HopmanbHas popma 2HD)

Tabauya naxooumcs 60 6mopoill HOpmaabHou hopme (2HD), ec-

U ona naxooumces ¢ 1H®D u eé nexnrouegvble ampudymul noIHOCMbIO 3a-
BUCAM OM 6Ce20 NepeuuHo2o Kuoud. [pysumu crosamu, 6 madauye He
O0JICHO ObIMb HEKNIOUEBbIX ampubymos, Komopwvie 3a6Uciam Oom Yyacmu
nepeudHO20o KIoyd.
PaccmoTpennas Beimie tabnuna 4.5 He Haxogutcs B 2H®, mockonbky B Hei
UMEIOTCSL aTpUOyThl, KOTOPbIE 3aBUCAT OT 4acTH nepBuuHoro kioua. [lons «dUO
Knuenta», «Tenepon» u «/lata 3aka3a» 3aBucar ot nois «Homep», koTopoe siBiser-
cs1 TobKO yacThio 11K, 1 He CBsA3aHbI C TEM, CKOJIBKO M KaKUX TOBAapOB 3aKa3all KJH-
enT. [lone «Kom-Bo» 3aBucut ot Becex yacren [IK onHOBpEMEHHO, MOCKONBKY KOJIH-
YECTBO Ja)K€ OJHOI'O U TOTI'O K€ TOBapa B Pa3HBIX 3aKa3aX MOXKET OKa3aThCSA Pa3HBIM.
s nepeBoaa tabauusl 3 1H® B 2H® HeobxoauMo BOCHONB30BATHCS Clie-
DYOLIUM aJITOPUTMOM:
1. OmpenenuThs BCE 4aCTH4YHBIE 3aBHUCHMOCTH, T. €. BCE YaCTH IEPBUYHOIO
KJIH04a U BCE HEKJIIOYEBBIE aTPUOYThI, KOTOPHIE OT HUX 3aBUCHT.

2. Jlns KakaoW 4yacTH NEPBUYHOrO KiIK04a U Ha0Opa HEKIIIOUEBBIX aTpUOyTOB,
KOTOpBIE OT HUX 3aBHUCST, HEOOXOJUMO CO3/1aTh HOBYIO TaOJHUIly U CKOIH-
poBaTh 3TU JaHHbIe B He€. B HOBol Tabnuile ObIBIIAS 4acTh MEPBUYHOTO

KJIr04a CTAHCT NICPBUYHBIM KJIFOYOM.
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3. W3 ncxoaHoii Ta0aubl HEOOXOAUMO YJAIUTh BCE CKOMMPOBAHHBIE HEKIIIO-
4eBbl€ aTpUOYTHL, IPU ITOM HE YAaJIsis YaCTH INEPBUYHOIO KIItOYa, KOTOPHIE
CTaHYT €11€ U BHEIIHUMHU KJIFOYaMH, CBSI3aHHBIMU C HOBBIMU Ta0JIMLIAMHU.

B Hamem npumepe Mbl yKe€ BBIIEIWIN 3aBUCHMOCTh HEKOTOPBIX HEKIHOUEBBIX
aTpubyToB oT mons «Homep» u cormacHO aaropuTMy JOJDKHBI CO3/1aTh HOBYIO Tao-
JMILY AJI BCeU ATOM TPYMIBI aTpUOYTOB BMECTE C YaCThIO MEPBUYHOTO KITFOUA.

B ucxonnoii Tabnune JaHHYIO TPyNIy HEKIIOYEBBIX aTpHOyTOB HEOOXOIUMO
yJaJIUTh, OCTaBUB TOJIbKO nose «Homepy». JlaHHbI aTpuOyT Teneps Takxe Oyaer sB-
JSATHCS. U BHEILIHUM KITFOYOM.

B pesynbrate npusenenus k 2H® Oyzaer nosnydeHo ABe TaOJIMIbI, CBSI3aHHBIE

no atpulyty «Homep» (puc. 4.4).

«3aKasb»

Homep (IIK) | ®UO Kiaunenra | Tesedon dara
568 Nganos C. I1. 445566 | 14.05.2017
569 ITerpos U. C. 778899 | 14.05.2017
570 Nganos C. I1. 445566 | 16.05.2017
571 Nganos C. I1. 445566 | 19.05.2017

«3aKa3bl TOBAPOB»
» Homep (IIK, BK) | Tosap (IIK) | KoJi-Bo, muT.
568 Cryn 10
568 Cron 3
569 Cryn 15
569 Cron 5
570 Cryn 15
570 Cron 3
571 Cryn 11

Puc. 4.4 — TaGmunb! «3aka3bl» U «3aKka3sl TOBapoB» B 2HD

JIro6ast pensiuuoHHas TalaMIA, Y KOTOPOH MEPBUYHBIN KIIHOY CO-

CTOUT M3 OAHOI'O anI/I6YTa WK ABJISICTCS MPOCTBIM, IO YMOJYaHUIO
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HaxoauTcs B 2H®, mockonbKy MEPBUYHBIA KJIIOU TAKOW TaOJMIBI He-

BO3MOKHO pa3aC/IMThL HA YaCTH.

Tabauya naxooumcs 6 mpemoeili HOpMaabHoU gopme (3HD), ec-

U ona Haxooumcs 8 2H® u eé nexnouegvle ampudymuol 3a8UCAM MOJb-
KO Om nepeuyHo20 Kuoua. [pyeumu cioeamu, 6 maobauye He OO0AICHO
ObIMb HEKNI0YesblX ampubymos, Komopule 3a8UcCAm om Opy2ux HeKIo-
yesvix ampuoymos.
[Tocne npusenenus k 2H® B Tabnuie «3aka3bl» Ha pucyHke 4.4 mo-npexHEMY
BUJHO aHOMajbHOE ayOnupoBanue. CienoBaTeNbHO, JaHHAs TaOMUIla HAXOIUTCS B
2H®, 1o He B 3H®. JleiicTBUTENHHO, 371eCh UMEETCs (DYHKIIMOHAIbHAS 3aBHCUMOCTD
mexay arpudyramu «PUO Knuenra» u «Tenedon», koTopas paccMaTrpuBaiach B
nm. 4.2.1.
st Toro utoOs! nepeecty Tabiuiy u3 2H® B 3H®, HeoO6X01uMO BOCIIONb-
30BaThCA CICAYIOLINUM AJITOPUTMOM:
1. OmnpenenuTh 3aBUCUMOCTH TPYHIBl OJHUX HEKIIOUYEBBIX aTpUOYTOB OT
APYTUX HEKJTIOUEBBIX aTpHOYTOB.

2. Jlns KaXkaoro Takoro HEKIIOYEBOro aTpuOyTa U HaOOpa HEKIIOUEBBIX aT-
pUOYTOB, KOTOPBIE OT HETO 3aBUCAT, HEOOXOIUMO CO3/1aTh HOBYIO TaOJIUILy
U CKOIMPOBATh ATU JaHHbIE B He€. B HOBOM Ta0muIle ObIBIINN HEKITIOUEBOM
aTpuOyT, OT KOTOPOTO 3aBUCST OCTAIbHBIE, CTAHET MEPBUYHBIM KITFOUOM.

3. W3 ucxoaHoi Tabnuibl HEOOXOIUMO YIAIUTh BCE CKOMMMPOBAHHBIE HEKITIO-

4yeBble aTpuOyThl, MPU 3TOM HE yAajsisi TOTO, OT KOTOPOTO BCE 3aBHUCHT,
B€/Ib OH CTaHeT eUl U BHEITHUM KJIIOUOM, CBSI3aHHBIM C HOBOW TaOIuUIEi.

B Hamem npumepe Mbl YK€ BBLACIWIM 3aBUCHMOCTb HEKIIIOUEBOrO aTpulyTa
«Tenedon xmmenta» ot nonst «®MO KnueHTta» U cOrjaacHO alrOPUTMY JTOJKHBI CO-
3J1aTh HOBYIO TaOJIUILy JUIsl BCEH 3TOW Ipynibl aTpUOyTOB.

B ucxoanoii Tabnune JaHHYIO TPYHIy HEKIIOYEBBIX aTpHOyTOB HEOOXOIUMO
yaanuTh, octaBuB ToJbko mose «®UO Knuentay. [lanHbiii aTpubyT Tenepb Takxe
OyZeT ABIATHCSA U BHEIIHUM KIIFOUOM.

B pesynbrate npusenenus k 3H® Oyayt nosydeHsl TabauLbl, 1300pakeHHbIE

Ha pucyHke 4.5.
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«3aKa3bn «KiueHTb»
Homep (IIK) | ®UO Kinenrta (BK) Jara ®UO Kinenra (IIK) | Tenepon
568 Uganos C. I1. 14.05.2017 Uganos C. I1. 445566
569 ITerpos . C. 14.05.2017 ITerpos . C. 778899
570 Weanos C. I1. 16.05.2017
571 Nganos C. I1. 19.05.2017
«3aKa3bl TOBAPOBY
» Homep (IIK, BK) | Toap (IIK) | Kos-Bo, IuT.

568 Cryn 10

568 Cron 3

569 Cryn 15

569 Cron 5

570 Cryn 15

570 Cron 3

571 Cryn 11

Puc. 4.5 — TaGauus! «3aka3b», «3aka3sl ToBapoB» U «Kmuents» B 3HO

[lonyuennas cxema b/l cuuTaercs HOPMaIM30BAaHHOM M TOTOBOM K CIEAYIO-
UM 3Tanam npoektupoBanus. Hopmanuzanus no3ponuiia ycTpaHUTh U30bITOUHOCTD
JaHHBIX, YTO B CBOIO OYEpeab MPUBEAET K CHUKEHUIO 00beMa XPaHUMBIX JaHHBIX U
YCTPaHUT pa3Iu4HbIE AHOMAJIHH.

Ipumep HopMaIM3aNMU JAHHBIX

B kaudecTBe mpumepa HOpMaIM3alMU JAAHHBIX PACCMOTPUM HH(pOpMAIUIO0 00
YCIIEBAEMOCTH CTYICHTOB, COAEp X aIlytocs B Tabnwuie 4.6. Jlanayto Tabmuiy HEOO-
XOJMMO TPUBECTU K TPeThei HopManbHOU (hopme. B Tabnuie «YcrneBaeMocTh» Xpa-
HUTCS MHGOpPMAIUS O CTYJIEHTaxX, CHABIIMX 3K3aMEH, IpeIMeTe, HOMEPE TPYIIIbI
crynenta, ®UO npenogaBaresns, TPUHUMABLIETO 3K3aMEH, a TaKXe JaTa cAadyd dK-
3aMeHa 1 UTOrOBasl OLIEHKA 110 MPEAMETY.

Ha nepBom sTane HEOOXOAMMO OMPENEIUTHh COOTBETCTBHE TAOJMUIBI MEPBOI
HOpMasTbHOW opme. B manHoM ciydae Tabnmia yxe Haxonutcs B |HO, mockomabky
BCE 3HAYEHMs MOJIEH MPOCThIE WJIM aTOMAapHbIE, a BCE 3alMCU yHUKaJbHbIE. [Ipexne
YeM MPOBOJUTH AAIBHEUINYI0 HOPMAaJU3alMIO, JUIs JH000M Tabiuilbl HEOOXOIUMO

BBIOpaTh aTpuOyT WK HAOOp aTpuOyTOB, KOTOpHIE OYIyT BBICTYNATh B KauyeCTBE
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NEPBUYHOTO KiTrouya. B maHHOM TabnHIle HEellb3sl BBIOpaTh IPOCTOM NMEPBUYHBIA KITHOY,
TaK KaK HU OJIMH aTpuOyT He yHuKasieH. [IpoBo/is aHamu3 TaOIuIIbl, HETb3sI 3a0bIBaTh
0 ToM (hakTe, 9TO UMEIOIINICS HA0OP TaHHBIX HE OKOHYATEIbHBIA U B TaJIbHEHUIIIEM B
TaOJUIly MOXET OBITh J100aBJIEHO OOJIBIIIOE YKMCIIO HOBBIX 3aIMCEH, a TTOTOM BBIOOD
MEPBUYHOTO KIJIFOYA HYKHO OCYIIECTBIISITH, IPEANOaras pa3InvyHble BapHAHTHI J10-

OaBJIEHUS HOBBIX 3aIIUCE.

Tabmura 4.6 — YcneBaeMoCTb

Cryrewt | Tipemwer | TPY| Mpenotasa- | Jlara caau | Otten-
NBanos C. II. | ba3sl 1aHHBIX 598 | benos A. B. 14.06.2016 4
[TerpoB U. C. | ba3bl 1aHHBIX 598 | benoB A. B. 14.06.2016 5
Npanos C. Il. | Uudopmaruka | 598 | AnekceeB A. C. | 18.06.2016 4
ITerpoB U. C. | Uudopmaruka | 598 | AnekceeB A. C. | 18.06.2016 4

B nanHom ciyuae BbiOOp mapsl atpuOytoB («Ctyment», «llpenmer») B kaue-
ctBe IIK Oyzner Hamboisiee ONTHUMAIbHBIM, BEIb KaXJbIM CTYJIEHTOM MO KaXJIOMY

npeamMeTy OyaeT modydyeHa JUIb ofHa orieHKa (cM. Tabi. 4.7).

Taomnuma 4.7 — YcneBaemocts B |HOD

Crynenr Ipeamer I'pyn- IIpenogaBa- | Jlara cnaum | Ouen-
(IIK) (ITK) na TeJb JK3aMeHa Ka
NBanos C. II. | ba3sl taHHBIX 598 | benos A. B. 14.06.2016 4
ITerpos 1. C. | ba3bl nannubix | 598 | benos A. B. 14.06.2016 5
NBanos C. II. | Uadopmatuka | 598 | AnekceeB A. C. | 18.06.2016 4
[TerpoB U. C. | Undopmartuka | 598 | AnekceeB A. C. | 18.06.2016 4

Crenyromum 3TaroM HOpMalu3aluud OyJeT MpoBepKa TaOIMIIBI HA COOTBET-
CTBHE BTOpPOIl HOpManbHON (opme. 37ech HEOOXOAMMO YCTAaHOBHUTH BO3MOJKHBIE
(yHKIHMOHAJIBHBIE 3aBUCUMOCTH MEXKY HEKIIIOUEBBIMH aTpUOyTaMU U YacTIMHU Tep-
BUYHOTO KJtoua. [IpoBenst aHanu3, HETPYAHO 3aMETUTh, YTO TAOIMIA HE HAXOJIUTCS B
2H®, nockoJIbKy UMEIOTCS HEKIIIoUeBble aTpuOyThl, 3aBucsime oT yactu [1K. Tak,
atpubyT «['pynma» 3aBHCHUT OT KitoyeBoro arpulyra «CTyIeHT» U HE 3aBHCHUT OT

npenMera, KOTOpbli caaBan ctyaeHt. Jpyroit atpudyt «lIpenonaBarensy, Ha000pPOT,
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3aBucHT OT «IIpenmeTay U HE CBsI3aH C TEM, KTO U KOT/Ia CAaBajl dK3aMeH. ATpUOYThI
«JlaTta cnpaun sx3aMmeHa» U «O1eHKa» CBSI3aHbI CO BCEM KJIFOUOM MOJIHOCTBIO.

Takum obOpazom, s nepexona k 2H® HeoOxoaumo 11l KaKI0M TPYIIIbI, 3a-
BUCSIIEH OT YaCTH KJIK0Ya, CO3/laTh HOBYIO TAaOJUIly M YAAIUTh U3 UCXOJAHOM Talsu-
IIbI HEKJIIoUeBbIe aTpuOyThl. B pe3ynpTaTe Oymer mosydena ciemytomas cxema b/l
n300pakeHHast Ha puCyHKe 4.6.

Cryaenr (IIK) | I'pynna Ipeamer (IIK) | IIpenogaBaresnb

Wsanos C. I1. 598 ba3w1 manHbIxX benos A. B.
ITerpor U. C. 598 Nudopmaruka | AnexceeB A. C.
Y Y
Crynenr IIpeamer JlaTa cnaum
(TTK, BK) (K, BK) | sk3amena | OUEHK@
Nganos C.I1. | baser ganueix | 14.06.2016 4

[TetpoB U. C. | ba3sl nannueix | 14.06.2016
Neanos C.I1. | Uudopmaruka | 18.06.2016

[lerpos U. C. | Undopmaruka | 18.06.2016

| B W

Puc. 4.6 — Cxema B/l «YcneBaemocTb» B 2H®D

Jlanee HEOOXOIWMO MPOBEPUTH BCE TMOJYUYCHHBIC TAOIHIIBI Ha COOTBETCTBUE
TpeThel HOpMAITLHOU (opMe, T. €. MPOAHATH3UPOBATH BO3MOKHBIC (DYHKITHOHAIEHBIE
3aBUCUMOCTH MEXJy HEKIIOUeBBIMU aTpuOyTamu. B maHHOM mpumepe TOJBKO B OI-
HOM TabJiMIle UMEETCS JBa HEKJIIOUYEBBIX aTpuOyTa, MEXIy KOTOPHIMH BO3MOJXKHA 3a-
BUCUMOCTh, 0JlHak0 «OueHka» u «/lata cmaum sx3ameHa» Mexay cOOOM HHMKaK He
CBSI3aHbI, @ TOTOMY BO BceX Tabymiax HeT HecooTBeTcTBUs 3HD.

Takum 00pa3om, MOKHO CHENATh BBIBOJ, YTO TAOJHIIBI HA PUCYHKE 4.6 HAXO-
nstest oqHoBpeMeHHO u B 2H®, u B 3HD u nanpHelmas qekoMmno3uius He TpedyeT-

cs. Hopmanuzanuio B JaHHOM NPUMEPE MOKHO CUUTATh 3aBEPLIEHHOM.

4.3 Uudoaornyeckoe npoekrupoanue bJJ

HCCMOTp}I Ha TO YTO HUCTOPUYCCKH HOPpMaAIM3alusgd CHUTACTCA OJHHUM H3 KJlacC-
CHYCCKUX MCTOOOB IMPOCKTUPOBAHUA BI[, e€ MCTOJbI JIY4YIIC HMCIIOJIb30BaTh HA 3TaIlC
JJOTHYCCKOI'O IMPOCKTUPOBaHUA C LCJIIBIO OLCHKN KOPPEKTHOCTHU HOHy‘ICHHOﬁ paHec
cxeMbl 0a3 naHHbIX. B HacTosmiee Bpemst i TOCTPOEHUST HHPOIOTUIECKOW MOJENN

0a3pl JaHHBIX HauOoJiee YacTO MCMOJb3yeTcs HepopMmalibHas MOJAETh MpPeaMETHOU
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o0siacTh, MOJyYMBIAsS Ha3BaHUE MOOelb «CYWHOCMb — C653b», WM ER-mooens.
JlaHHAast MOJIENTh TIO3BOJISIET OMUCHIBATh OOBEKTHI MPEAMETHON 00aCTH M UX B3aUMO-
OTHOIIICHUSI HA OCHOBE CEMaHTHUYECKOTO (CMBICIIOBOT0) OMMCAHUS MPEAMETHON 00ma-
CTH W TIpeACTaBlieHUs MHpOpManuu B yAOOHOM TpadUyecKOM BapHaHTE IS J1ajlb-

HEHUIIen peanu3anuy B BUe 0a3bl JaHHBIX.

4.3.1 Mogesb «CyIITHOCTb — CBSA3b»

Mopenb «CyIHOCTh — CBS3bY», YaCTO TakxkKe Ha3biBaeMas ER-Mozens (OT. aHTIL.
Entity-Relationship), 6sina npemyoxena I1. Yenom emé B 1976 . 1 mpeacrasiser
co0Ol OJHY M3 CaMbIX M3BECTHBIX KOHIIENTYaJbHBIX MOJIENCH JUisl OMUCcaHUs Mpea-
MeTHOU obOsiactu. ER-Mozens ocHOBaHa Ha MCIOIb30BaHUU TPEX 0a30BBIX MOHATHIA:
CYWHOCMb, AaMpUOYm U C6s3b.

CywHocms — MHOXKECTBO PEATbHO CYIIECTBYIOIIUX WU a0CTPAKTHBIX OOBEK-
TOB, TIPOIIECCOB WJIU SIBJICHWM, 00JIaaloNuX OJWHAKOBHIM Ha0OpOM CBOMCTB, Ha3bI-
BaeMbIX aTpUOyTaMHU.

Emé pa3 yrouHuM, 4TO BaKHO MOHMMATh U OTJIMYATh TEPMUHBI CYUHOCTb U
akzemnisap cywyHocmu. CywHocms onpenesnser Habop OJAHOPOJHBIX OOBEKTOB, a K-
3eMNIAP CYWHOCMU — 3TO KOHKPETHBIA 00BEKT U3 JaHHOro Habopa.

Ampubym — 5TO TOUMEHOBAaHHOE CBOMCTBO (XapakTepucTuka) cymuoctu. Oc-
HOBHOE Ha3HA4YCHHE aTprOyTa — ONMMCAHUE CBOMCTBA CYITHOCTH, a TAaKKe UACHTU(U-
Kalusl KaXJA0ro K3EMIUISIpa CYIIHOCTH.

Ce53b — accolMalMsl MEXKy CYIIHOCTSAMHM, KOTOpasi MOKA3bIBAET, KAaKUM 00pa-
30M CYUIHOCTH B3aMMOJIEUCTBYIOT WJIM COOTHOCSTCS MeXAy coOoil. Yame Bcero
CBSI3b BO3HHMKAET MEXIY ABYMS CYIIHOCTSIMU U MOKA3bIBAET, KAKUM 00pa3oM CBs3a-

HBI SK3EMILIAPHI CYIIHOCTEH MEXIy COOOM.

ER-auarpamMmmsbl

ER-Mozenp gamie Bcero mpezicTaBisieTcsi B rpaduydeckoM Bume. [ atoro aB-

topoM ER-mozenu 6bu1a npuaymana HoTaius, Ha3siBaemas ER-auarpamma.
- @ .............................................................
’g B Hacrosmee Bpems nonstus «ER-monmens» m «ER-muarpammar
& CTaJIM MPAKTUYECKU CUHOHMMAaMHU, XOTs JJIsl TpauiyecKoro npeacraBie-
Hus ER-moneneit moryr OBITh HWCHONB30BaHBI W JPYTHU€ HOTAIWH,
Hanpumep Crow’s Foot, IE — Information Engineering, IDEF1X u np.

Tem He MeHee, Ha npakTHKe rpaduueckoe npeactasienne ER-moxenu ¢
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UCIIOJB30BaHMEM JII0OOW M3 HOTaluid TpUHATO Has3eiBaThb ER-
JTHarpaMMon.
B nannom mocobuu s o003HaueHUs cyniHocTed u aTpuOytoB ER-monenu

OyIyT UCTIONB30BATHCS 0003HAYCHUS, N300paKEHHBIE Ha pUCyHKE 4.7.

Crynenr
Howmep (I1K)

OO
Jlara poxaeHus
I'pymma

Puc. 4.7 — O6o3nauenue cymuoctu Ha ER-quarpamme

CymHocTh 0003HaYaeTCsl MPSMOYTOJIBHUKOM, MPH 3TOM HA3BaHHUE CYITHOCTU
yka3biBaeTcs Haj HUM. CIMCOK aTpuOyTOB pa3MeNIaeTcs BHYTPHU MPSMOYTOJIbHUKA U
pa3aenéH OqHOM TOPU3OHTAIBHON YepTor. CBEpXy OT HEE PaACIOJIONKEHBI KIIOUEBBIE
aTpuOyThl, T. €. aTpuOyT WiIKM HAOOp aTpUOYTOB, COCTABIISIIOUIMX MEPBUUYHBIA KITIOY.
Bce octanpHbie HekItOueBble aTpUOYTHI PACIIONOXKEHBI MO YepToil. laHHbIi HAOOp
aTpuOyTOB MpeEACTaBIAET co00M (pakTHUeCKH cxemy OyAyIIero OTHOLIEHUS Pesiu-
OHHOU MoJienu. B naHHOM npuMepe paccMaTpuBaercs CylHOCTh «CTyAeHT» C aTpu-
oyramu «Homep» (nepBuunbiii kinrou), « DOy, «JlaTa poxxaenusi» u «I'pymmay.

B OonpmmHCTBE CyyaeB CYHIHOCTH CBSI3aHbI JIPyr ¢ JIpyrom. CBsi3b MOXKET
CYILIECTBOBATh MEX/Y IBYMS Pa3HbIMU CYIIHOCTSIMU, TAKXKE CYIIHOCTh MOXKET OBIThH
CBs3aHa caMa ¢ co0Oil B ciiydyae peKypCUMBHOM cBsi3u. B manHOM mocobuu ajis o0o-
3HAYEHUs CBSI3EH MEXIy CYLIHOCTAMH OYyIyT HCHOJb30BaThCS 00O3HAUEHUs, U300-

pakeHHbIe Ha pUCyHKax 4.8 u 4.9.

CryneHr ['pyrma

Howmep (11K) c ['pyrma (ITK)
0140 oot CrienalibHOCTh
Jlara poxnenus daxynpTeT
['pyrma

Puc. 4.8 — O603HaueHme CBsI3ei MEXTY CYIIHOCTIMHU

Ha pucynke 4.8 npuBe€H npuMep CBSI3HU, YKE paCCMOTPEHHOM B JaHHOM IO-
cobuu, Mexay cymHocTsMu «CtyaeH™» u «['pynna». Ha nmepBpix 3Tanax mpoeKkTH-

pOBaHUs IJIsi OAHO3HAYHOW HHTEpIpeTaluu UHPOpMalKMU O MPEAMETHON 00JacTu
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CBSI3U 0003HAYAIOT «IJIArOJbHBIMU (hpazamMuy JJisi TOHUMAHHUS OCOOCHHOCTEH OTHO-
IICHUS MEXIY CYIIHOCTSIMU. Bo MHOTHX ciydasx uMeHOBaHME (pa3bl OCYIIECTBIIS-
€TCs B JIBYX HANpaBJICHUSAX, XOTSI 3TO TpeOOBaHUE U HE sIBsETCS 00s13aTeNIbHBIM. bo-
Jiee OIBITHBIE TPOEKTUPOBIIUKKA MOTYT HCIOJIB30BaTh TOJBKO OJWH HaubOoJjiee
yAOOHBIN ¥ KOPOTKHIA TJIaroJj WA HE UCIIOIh30BaTh TaKhe Ppa3bl COBCEM, IIOCKOIBKY
B OOJIBIIIMHCTBE CITy4aeB B 3TOM HET HEOOXOUMOCTH B CHITY OYEBUIHOCTH CBSI3EH.

B naHHOM mpuMepe CBsI3b MEXKAY JBYMS CYIIHOCTSMH MOKHO OINPEAECIUTH
CICAYIOIIMM 00pa3oM: «CTYJIEHT COCTOUT B TPYIINIE» WM «TPYyMIa COCTOUT U3 CTY-
JEHTOB». Takke B 3TOM NpUMEPE MOXHO HCIIOJB30BaTh (Ppa3bl «oOydaeTcs» WU
«YUYUTCS», BEJb BaXXHO MOHUMATh, YTO OCHOBHAS CYTh MOJOOHBIX 0003HAYECHHI CO-
CTOWT B yIOOHOM U HATJIATHOM OTOOpakeHnr MHGOPMAIMHU O MPEIMETHON o0macTu
B BUJIE TMAarpaMM JUIsl 3aKa34MKOB WH(POPMAIMOHHBIX CHCTEM, HE pa3OUparomuxcs B
TOHKOCTSX HH(OJIOTHIECKOTO MPOSKTUPOBAHUSI.

[TockonBKYy BCE CBS3M MOXKHO Pa3JIC/IUTh HA HECKOJIBKO KaTErOpuM, JOMOIHU-
TEJIbHO CYIIECTBYET OMpeAeaEHHbIN Ha00p 0003HaUYCHUM ISl KaXKI0W 13 CBS3EH, 0J1-
HO3HAYHO MHTEPHPETUPYIOMIMN TUM CBS3M Ha nuarpamme. Hampumep, cBsI3b Mexay

cymHocTsIMU «CtyaeHT» U «I'pynna» MOXKHO MPEACTaBUTh 0oJiee MOAPOOHO Ha PH-

cynke 4.9.
CryneHt ['pynma
Howmep (11K) :———————l- ['pyrmma (ITK)
01410 Co CTEOHT CrienanbHOCTh
Jara poxaenus M : QDakynbTeT
I'pymma (BK)  r------- -

Puc. 4.9 — O6o3HaueHne BUIa CBA3H MEXKAY CYUTHOCTAMU

[TonoOubie 0603HaueHUs1 CBA3€l MOXHO BCTpeTuTh Ha ER-gmarpammax yixe
OJI>Ke K KOHILy 3Tarna MH(OJOTHYECKOro MPOEKTHUPOBAHUS, KOI/Ia MPOESKTHUPOBIIUK
TOTOBUTCS K peanu3anuu nojydeHHo ER-monenu k Buay, B nanpHeieM npeobdpa-
30BAHHOMY B rOTOBYIO b/I.

Ha pucynke 4.9 mpuBeaeH mpumep OMpeNeIeHHOW HEUIECHTHUPHUIUPYIOIEH
cBsi3u Buaa 1:M mexny cymuoctsiMu. Emeé ogaum HeOOMbIINM OTIMYHEM SIBISETCS
pasMelnIeHre JIMHUM CBSI3U OT OJHOW CYIIIHOCTH K APYrOM, UMEHHO MEXIy CBS3bIBAC-
MbiMH aTpubyTtamu «['pynma». D10 mo3BossieT 6ojee HarfsgHO ONMpenessITh BHEII-
HUE KJIIOYM B CYHIIHOCTSX. BO MHOrMX cUTyauusx OJHAa CYIIHOCTb MOXET y4acTBO-

BaTb OJHOBPCMCHHO B ABYX U 0osee CBA3IX C APYruMr CYHIHOCTSAMU U KOJIMYCCTBO
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BHEIIIHUX KJIIOYEH MOKET OBITh 3HAUYMTENBHBIM, a MOTOMY JJIsi MPOEKTUPOBIIHUKA
Ba)KHO MTOHUMATh KaKue aTpuOyThl YYaCTBYIOT B OJIHUX CBS3SIX, a KAKUE — B IPYTHX.
bonee moapoOHOe omucaHue BHAOB CBs3ed W uX o0o3HaueHwil Ha ER-

auarpaMmax INpuBCICHO OaJIce.

4.3.2 Buasbl cBsi3eil MeKIy CyIIHOCTSAMM

Bce cBsa3u mexay cymuocTsimu B ER-Mozmenu MoxxHO KiacCHPHUIIMPOBATH MO
HECKOJIbKUM KPUTEPHSIM:

1) KOJIMYECTBO y4acTBYIOIIMX B CBSA3H CYIIHOCTEM;

2) MOIIHOCTb;

3) 0053aTeNbHOCTH;

4) 3aBUCUMOCTb.

Ilo xonuwecmey yuacmeyrowux 6 céA3u cywjHocmeu BCE CBSI3U MOXKHO pasfe-
JUTHh HA OUHApHblEe, T. €. CBSI3U MEXAY JIBYMS Pa3jIMYHBIMHU CYIIHOCTSIMH, U peKyp-
cuenbvle, KOTJla CyIIHOCTh CBsi3aHa cama ¢ co0oil. Bce paccMoTpeHHBIE BbIIIE CBS3U
MEX]ly CYLIHOCTSIMU sIBJIsItOTCA OuHapHbIMU. Tem He MmeHee, B B/] nHorga BcTpeua-
IOTCSl U PEKYPCUBHBIE CBSA3M, KOTJ]a OJIMH U3 HEKJIIOUEBBIX aTpUOYTOB CYIIIHOCTH CBS-
3aH C MEPBUYHBIM KJIKOYOM ITOU K€ CyIIHOCTU. [IpuMep peKypCUBHOM CBSI3M IIpUBE-

NEH Ha pucyHke 4.10.

CoTpynHuk
Homep (IIK) ~ F-------- !
®UO

Hara posenus | loguunsercs
Tenedon

J10IDKHOCTD
Hauaneawk (BK) F-------- .

Puc. 4.10 — [Ipumep pekypCcUBHOM CBA3U

Jlnst XpaneHus cBefieHU 000 BCeX COTPYIHUKAX OpPraHU3aIliu CO37aHa CYIII-
HOCTh «CotpyaHuk». [Ipu 3TOM y KakJI0ro COTpyJAHUKA UMEETCS Ha4aJIbHUK, KOTO-
PBIM OYEBUHO SIBJISIETCS] IPYTOM COTPYAHMK OpraHu3anuu. B mogoOHbIX cUTyalusx
Y BO3HUKAET PEKYypCHBHAs CBS3b, IPUBEICHHAS HA PUCYHKE.

Tak>xe Bce CBSA3M MOXKHO pasaciInTb 1O KPUTCPUIO MOULHOCHIU.



Mownocmsb ceéa3u — Koauuecmeo 3K3eMnaapo8 00uepHell CYUjHO-

CMu, KOmopoe MOXMcenm CyWecmeosams 0 Kai 0020 IK3EMNIAPA po-
OUMeNbCKOU CYUWHOCMU.
Panee Hamm yxe ObUIM PAacCMOTPEHBI TaKM€ BUIBI CBA3€H Kak «OIUH-K-
OJTHOMY», «OIMH-KO-MHOTUM» U «MHOTHE-KO-MHOTHMY», KOTOPBIC SIBIISIOTCS HanOo-
Jie€ IPOCTHIMU U MOHATHBIMU JUIsl Kiaccudukanuu cBsizeid. OJHaKO B pa3IMYHbIX HO-
TalUgX KiaccuuUKaius CBsA3€H 1Mo MOILIHOCTH MPOU3BOIAUTCS HA OoJiee AeTalu3UpO-
BaHHOM ypoBHe. Hanpumep, B IDEF1X cBsi3u 110 MOIIHOCTH AENATCS HA CIAEAYIOIIUE:
1) KaXnabIil SK3eMIUISIP POAUTENBCKOM CYIIHOCTH MoOKeT umeTh 0, 1 unu 60-
Jiee CBSI3aHHBIX C HUM 9K3EMILIAPOB JI0UYE€PHEH CYIIHOCTH;

2) KaxAbli SK3EMIUIIP POAUTEIBCKON CYIIHOCTH JOJKEH HUMETh HE MEHee
OJTHOTO CBSI3aHHOTO C HUM 3K3EMILISIPA JOUEPHEN CYITHOCTH;

3) KaxIblil 9K3eMIUISIp POAUTENHCKONW CYITHOCTH JI0JDKEH UMETh He OoJiee o1
HOT'O CBSI3aHHOTO C HUM 3K3eMILIsIpa J0YEPHEN CYITHOCTH;

4) KaxXIbIi 3K3EMIUIIP POIUTENBCKON CYUIHOCTH CBsi3aH ¢ (PMKCHPOBAHHBIM
YUCJIOM 3K3EMIUISIPOB JOUEPHEN CYITHOCTH [7].

B nanHoM moco6uu mogo0OHas kiraccuukanys MpuBeaeHa B KAYECTBE MPUMeE-
pa ¥ KCIOJIb30BaThCA Ha MpakTuke He Oynet. st moboii cBa3u Oyaer mpocTo yka-
3bIBaThCs | i M 17151 KaXKJI0M U3 y4acTBYIOUIUX B CBSI3U CYIIHOCTEH, KaK 3TO MOKa-
3aHO Ha pucyHke 4.9.

[Io mpusHaky oo6s3amenvHOCmu CBSI3b MOXET OBITh 00513amenvbHOl, €CIH B
JAHHOW CBSI3M JOJKEH Y4acTBOBATh KaXKABIH 3K3EMIUISP CYIIHOCTH, WIH Heobs3a-
MeNbHOU, €CIA HE KaXKIbI AK3EMIUIAp CYIIHOCTH JOJKEH y4acTBOBaTh B CBSI3H.
Kpome Toro, cBsi3p MoOeT ObITh 00sI3aTENIbBHON C OJHON CTOPOHBI U HEOOSA3aTesb-
HOU — C IPYTOM.

[lo mpusHaky 3asucumocmu CyIIHOCTEH CBSI3U JENATCS HAa UACHTU(UIHUPYIO-
M€ U HeUJIeHTU(DULIMPYIOLIHE.

Hoenmugpuyupyrowan cesi3o ycmanasiueaemes mexcoy He3asu-

cuMoU (poOUmMenbCKUll KoHey Ces3u) u 3a8UcCUMou (004epHull KOHeyY C8sl-
3U) CYWHOCMAMU.
DK3eMIUISIp 3aBUCHMOM (IIOYEpHEH) CYIIHOCTH OMPENENIeTCs TOJIBKO 4Yepes

OTHOLIEHUE K POJUTEIHCKOM CYIIHOCTH. [Ipu ycTaHOBIEHUM HACHTUPUIUPYIOIIEH
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CBSI3M NIEPBUYHBIN KIIIOY POJUTENBCKONW CYLTHOCTH MUTPUPYET B COCTAB MEPBUYHOTO
KJIH04a J04YepHEd CyIIHOCTH. B 3TOM M €CThb CMBICI TEpPMHHA «3aBUCHMas CyIIl-
HOCTb» — ITOCKOJIBKY BHEIIHUN KJIF0Y CTAHOBUTCS YaCThIO MEPBUYHOIO, TO CYIIHOCTb
IIPOCTO HE MOJKET CYIIECTBOBATh 0€3 yKa3aHUs 3HAUEHMsI BHEILIHETO KJIH0Ya.
Knaccuueckum npruMepoM MASHTU(UIUPYIOLIEH CBSI3U SBISETCS CBSI3b MEXKIY
cyurHocTaMHU «3aka3» u «3aka3 ToBapoB», n3o0pakeHHas Ha pucyHke 4.11, a Taxxke
Ha pUCYHKE 4.4, rae CBsA3b U CYLIHOCTH YX€ Peain30BaHbl B BUJE CBS3aHHBIX pesi-
LIMOHHBIX Ta0IuL. B 1aHHOM npuMepe CBs3bIBAaETCS MHPOpPMALMS O 3aKa3e KJIMEHTa C

I/IH(bOpMaHI/ICI‘/JI 0 TOM, KaKM€ TOBAPLI U B KAKOM KOJIMYCCTBC BXOAAT B OTOT 3aKas3.

3aka3 3aka3 ToBapos
Howmep (I1K) L c M Howmep (I1K, BK)
@O Knuenra octont Tosap (I1K)
Tenedon KoL-B0

Jlara

Puc. 4.11 — [Ipumep uaeHTUPUIIUPYIOLICH CBSI3H

Kak BUIHO U3 pUCYHKA, HACHTU(ULIMPYIOLIAs CBsI3b M300payKaeTcsl CIIJIOUIHON
muHuen. CymHocTh «3aka3 ToBapoB» B JaHHOM MPUMEPE SIBISIETCS «3aBUCUMOINY, U
BO MHOTHX HOTAIMSIX M300pa)kaeTcsl MPSIMOYTOJbHUKOM CO CKPYTJICHHBIMU yTJIaMH.
O4eBUIHO, YTO IK3EMILIAPBI 3aBUCUMON CYIIHOCTH OIIPENEIISIOTCS TOJIBKO 4epe3 OT-
HOILLEHUE K POAUTEIbCKOW CYIIHOCTH, T. €. HE MOTYT CYyILECTBOBaTh CaMu IO cede,
€CJIM HE CYIECTBYET CBS3aHHBIX C HUMHU JK3EMILIIPOB-poaAuTeNel. B naHHOM citydae
TOBapbI B 3aKa3 HE MOTYT ObITh JOOABJIEHBI, IIOKA HE CYILIECTBYET CAMOI0 3aKa3a, T. €.
MEPBUYHBIN KITI0Y TOUEPHEH CYIIHOCTH HE MOXET OBbITh OIMpeeiEH, MOCKOJIbKY B €r0
COCTaB BXOJUT BHEIIHUH KITIOY.

Ilpu ycmanoenenuu Heudenmuuyupyrowieit ceésa3u O0ouepHss

CYWHOCMb OCMAemcs He3asUcumMou, a ampudymvl nepeuyHo20 Kioda
POOUMENbCKOU CYUWHOCU MUSPUPYIOM 8 COCMAB HEKIIOUeblX ampuoy-
moeé 0oyepHel CYWHOCMU.

Heunentuduuupyromas cBsizb n300pakaeTcsi MyHKTUPHOMN JIMHUEN U BCTpeya-
€TCsl HAMHOTO yarie, yeM uaeHTuuuupyomas. B HenneHTHUImpyomneit cBsa3u K-
3EMIUIIPBI JOYEPHEN CYIIHOCTH MOTYT CYILIECTBOBATh HE3ABUCUMO OT POJIUTEIBCKOM,
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MOCKOJIbKY MUTPUPOBABIINE aTPUOYThl POAUTENHLCKONM CYITHOCTH HE BXOJST B COCTaB
NEPBUYHOIO KJIHOYA.

Ha pucynke 4.12 uzoOpaxeH npumep HEUJECHTUDUIHUPYIOUIEH CBS3H MEXIY
cymHoCTSIMU «3aka3» U «Kiment». CylmHOoCTh «3aka3y» SBISETCS HE3aBUCUMOM, IO-
ckoibKy atpudyT «KonKimueHnTta SBISIETCS MPOCTHIM BHEIIHUM KITFOUOM, KOTOPBIH

MUTPHUPOBAJ U3 POIUTENBCKON CYIITHOCTH.

3aka3 Kinenr

Howmep (I1K) ro--o-- L KoaKnuenra (I1K)
Jlata Nemaer | ©UO Kimenra
AJlpec 10CTaBKH M : Tenedon
KoaKnuenra (BK) ------- -

Puc. 4.12 — [Ipumep HenaeHTU(HULIHPYIOLIEH CBSA3U

Kpome npuBeneHHbIX B KilacCU(PHUKAIMK BUJOB CBSI3U BBIACIUM €IIE HECKOJIb-
KO BaXKHBIX TEPMHUHOB, KOTOpBIE B OOJIbIIIeH cTeneHu oTHOCATCS K HoTanuu IDEF1X,
HO MOTYT BCTPETUTHCS B JIMTEPATYPE B CUTYyALUAX MPOCKTUPOBAHUS MTPEAMETHOM 00-
nacty Ha ocHoBe ER-mozenen.

Onpeoenennoil c6s3v10 HA3bIBAECMCA OMHOUWEHUE MeHCOY CYUHO-

CMAMU, 8 KOMOPOM KAHCObLU IKIEMAIIAP POOUMENbCKOU CYUWHOCMU CESl-
3an ¢ 0, 1 unu 6onee sx3emnisipamu 0ouepuel CYyWHOCMU U Kaicowvlll K-
3emnisp OoyepHeli cywHocmu ceiazan ¢ 0 unu 1 2IK3eMHIAPOM
POOUmMensbCKol cywyHocmu. [pyeumu crnosamu, onpeoeneHHol HAa3bléa-
emcs cea3b muna 1:1 unu 1:M.

OrnpeneneHHble CBA3M MEXAY CYIIHOCTSIMU PEATU3YIOTCSl MOCPEICTBOM MHU-
rpalyy NEPBUYHOTO KIH0Ya POJUTEIBCKON CYIIIHOCTU B JOUYEPHIOIO, T. €. B IOYEpHEH
CYIIHOCTH MOSBIIsi€TCA aTpuOyT — BHEIIHUN Kitod. I[Ipumep omnpeneneHHON CBs3U
MpUBEAEH HAa pUCyHKe 4.12.

Heonpeoenennoii cé:3v10 HA3b186a€MCsL OMHOUEHUE MENHCO) O8Y M3

CYWHOCMAMY, NPU KOMOPOM KANCOBIU IK3EMNAAP NEpEoU CYUWHOCMU
ceazan ¢ 0, 1 unu 6onee 2K3eMIIAPAMU 8MOPOU CYWHOCMU U KAHCObIU

IK3eMNIAP 8mopou cywHocmu cesazan ¢ 0, 1 unu 6onee 3K3emMnispamu
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nepeotl cywHocmu. /py2umu cnosamu, onpeoeieHHol Ha3bl8aemcs Ce:13b
muna M:M.

HeonpenenenHpie CBSI3U MEXAY CYIIHOCTSIMH PEAMU3YIOTCA HAa NPAKTUKE C
MTOMOIIBIO JOOABJIEHUS HOBOW CYIITHOCTH M CBSI3BIBAHMS JBYX MMEIOIIUXCSI C HOBOM C
MTOMOIIBIO ONpeNeNieHHbIX CBsi3ell (puc. 4.13). MexanusMm npeoOpa3oBaHus HEOIpe-
JIEJICHHBIX CBSI3€H B ONPEACICHHBIE 3aKII0YAETCS B CJICIYIOIIEM:

1) xaxxmasi HeompejaesieHHas CBs3b IMpeoOpa3yeTcs B OJHY HOBYIO CYIIHOCTD,

KOTOpasi SBJISIETCS JOUYEPHEN 10 OTHOLIEHUIO K CBSI3bIBAEMBIM CYIIHOCTSIM;

2) HOBOU CYLIHOCTH MPUCBAUBAETCS YHUKAIBLHOE UMS;

3) MeXIy HOBOM CYHUIHOCTBIO M Ka)JOW W3 CBSI3BIBAEMBIX CYLIHOCTEH ycTa-
HAaBJIMBACTCS MACHTH(PUITUPYIONIAS ONPEACIICHHAS CBS3b; KAKION U3 ITUX
CBsI3€il HA3HAYACTCS UMS;

4) mepBUYHBIC KIIOUYM O0EUX POAMTEIHCKUX CYIIHOCTEH MHUTPUPYIOT B 00-

JIACTh ICPBHUYHOI'O KJIIOYa HOBOM CYIIHOCTH.

3aka3 ToBapsl 3aka3a
Howmep3akaza (I1K) I ﬁ Homep3akaza (I1K, BK)
Kinenr HowmepTosapa (11K, BK)
Jlara Llena
Cymma Kon-Bo

Tosap

1 HomepTogapa (11K)

Hanmenosanne

Kareropus

Ilena

Puc. 4.13 — Peanmu3anus HeonpeaeneHHON CBSI3U
MEXy CYIIHOCTSMU «3aka3» u «ToBap»

Ces3b THna «Kameeopus» BCTpedaeTcs B peaJbHOM MHUpPE, KOrla HEKOTOpbIE
CYILIHOCTH SIBJISIOTCSI ONPEIEIIEHHBIMU KaTerOpUsIMU IpYrux cymHocted. Hampumep,
«IIpenogaBarenby — 3TO onpeAeseHHas kateropusi cymHoctu «Corpyanuk». Takue
CYLLIHOCTH, KOTOPBIE Ha3bIBAKOTCS CYLIHOCTSIMH MOATHIIA, XOPOLIO UCIOJIB30BaTh JJIS
XpaHeHHs] HHPOPMAIIUU, OTHOCSIIEHCS TOJBKO K KAKOMY-TO KOHKPETHOMY TOJTHUITY.
CymHoCTh, HA OCHOBE KOTOPOW CTPOSITCS MOATHIIBI, HA3bIBAETCS CYNEPTUIIOM U CO-

JEPKUT B ce0e aTpuOyThl OOIIIME I BCEX MOITUIIOB.
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PaccmoTpum B KauyecTBe mpuMepa INpeiIMETHYI0 001acTh OMOIMOTEKH By3a, B
KOTOpoi uMeeTcs cynHocTh «Uurtatens» ¢ atpudbyramu (Kox, MO, [data poxme-
Hus, Tumn). O4eBUIHO, YTO B KaueCTBE YUTaTENE OMOIMOTEKH MOTYT BBICTYIATh KakK
CTYJIEHTBI, TaK W MPEMNoJlaBaTesid By3a, UMEIOIINE pa3Hble HA0OPHI aTpuOyTOB. Takum
obpazoMm, cymHoctu «lIpemomaBatens» u «CTyIeHT» MOXHO CUYHTATh IOJTHUIIAMH
cynepruna «Hurarenp». BaxxHO OTMETHUTB, YTO CYIIHOCTH Tuma «Kareropus» BO3HHU-
KarOT TOJIBKO B TEX CUTYyalHsIX, KOTJa MOATUIIBI UMEIOT OTJIMYAIOLINICA APYT OT JIPY-
ra Habop atpuOyroB. Hanpumep, Ha pucynke 4.14 y npenojaBareneii UMEIOTCS Ta-
ke aTpuOyThl, Kak «JlomkHocTh», «Kadenpay, «YdeHas creneHb», a y CTyJ€HTOB —

«®Dakynbrer», «Homep rpynnsi» u T. 1.

Yurarenb
Kon (TIK)

dUO
Jlata poxaeHust
Tun

IIpenonasarens CryneHr

Ko (IIK) Ko (IIK)
Kadempa daxkynbTeT
JIOMKHOCTD Howmep rpynmst
VYueHas CTeneHb

Puc. 4.14 — IIpumep cBs3u tuna «Kareropus»

Hnsa peanmmzanuu cBsa3u tuna «Kareropus» NEpBUYHBIA KIIOY CYIIHOCTH-
CyNepTUIla MUTPUPYET B OOJACTh MEPBUYHBIX KITFOYEH BCEX CYIIHOCTEW IMOATHIIA,
Y4acCTBYIOIIMX B 3TOW CBA3M. lIpu 3TOM NEPBUYHBIN KIIIOY CYLIHOCTH ITOATHIIA HE
UMeeT JIPYTuX aTpruOyTOB, KpOME MUTPHUPOBABIINX. Bce CBSA3M MEXITy CYNEPTHIIOM H
MOATUIIAMU OTHOCSTCS K Buay 1:1.

B HekoTOphIX ciydasix Bce CYIIHOCTU CBsA3U Tuma «Kareropus» oObeIUHSIOT B
€IMHYI0, COJIEPXKAITYI0 MOJHBI Ha0Op aTpuOYTOB BCEX CYIIHOCTEU-TOATUIIOB. ITO
MOJKET JEJAThCS C UEbI0 YIPOIICHUS JAIbHEUIIETO MPOCKTUPOBAHUS U pPeaTnu3alun
3ampocoB K Oyaymum TabmunamM. Takasi cuTyarus MOMOXKET YMEHBIIUTh 00111ee Juc-
7o 3amucerd B bJl, TeM He MeHee BaXKHBIM HEAOCTATKOM MOXET CTaTh BO3PACTAHUE

3aHHMaeMOT0 JaHHbIMH 00beMa. CreACTBHEM MOAOOHON peann3aluun OyaeT HaTu4une
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HEKOTOPOT'0 YMCia MyCThIX SUEeK, U1 KOTOphIX B JII0OOOM ciyyae OyAeT BblelieHa
namsaTh. [IpuMepom mogo0HOM peanu3aiuu CayKuT Tadnuia 4.8, noJydeHHas: MyTeM

obbenuHeHus cyHocTel «Hurarenby, «lIpenomgaBarens» U «CTyaeHT.

Tabnuna 4.8 — Peanuzanus cBs3u tuna «Kateropus»

Nara Ka- o Y4yenas | Pa- | Homep
Tun cre- KyJb- | I'pyn-

Kon eno 0 KICHMS ¢eapa | HOCTH
PO AP NeHb TeT bl

1 | BaHoB 14.05.1988 | cr. T 116
Cepreit
[IerpoBnu

2 | IlerpoB 27.01.1989 | cr. BC 598
NBan
CepreeBuu

3 | Ceprees 15.11.1963 | np. | ODMUC CT.
Ninbs nperl.
bopucosnu

4 | CemeHoB 01.06.1974 | p. AOW | moueHTt | K.T.H.
NBan
Jmutpue-
BUY

5 Anexcees 05.10.1993 | cr. JKOH. 446
Cewmen Ore-
TOBHAY

6 | benosIlerp | 01.11.1988 | cr. T 116
HNBanoBu4

4.3.3 MetoaoJiorusi npoekTupoBanusi Ha ocHoBe ER-mopxesei

OcHOBHasi CyTh MPOEKTHUPOBAHUSI COCTOUT B IMOCJIEIOBATEIIBHOM NEPEXOJIEC B
IpeiCTaBlIeHUd MHPOpPMALMU O MPEIMETHOM 00JIACTH OT ONUCATETbHON (OpMBI K
dbopme, 61M3KoM K Mozenu 0a3bl TaHHBIX. B KauecTBe OCHOBHOI METO0JIOTHH TMPO-
EKTUPOBAaHUS, WUIIOCTPUPYIOIIEH TOAXOJ, OCHOBAaHHBIA Ha MCIOJIb30BAHUU
ER-guarpamm, nanee ucnonab3yeTcs cTaHnaapt moaenupoBanus nanubix IDEF1X, ko-
TOPBIN NMpeACTaBIAET HHPOPMAIUIO B BUAE TPEX YPOBHEHN JIOTUYECKUX MOJCIICH:

1) Mozenb 3aBUCUMOCTH CYLIHOCTEH;

2) Mojeiab, OCHOBaHHAs Ha KJIIOYaXx;

3) mnoaHOaTpuOyTHASI MOJIEIb.

Mooenwv yposus cywnocmeii SIBIS€TCA MOJIENbIO HUYKHETO YPOBHS U TIPUMEHSI-

eTcsi AJig paboThl MPOEKTUPOBIINKA HHOOPMAITMOHHONW CUCTEMBI C SKCIEPTAMH TPO-
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EKTUPYEMOU CUCTEMBI. MO/I€NIb BKIIFOYAET CYIIIHOCTH U CBSI3U MEXAY HUMHU, KOTOPBIE
OTpa)kat0T OCHOBHbIE OOBEKTHI M UX B3aMMOJEICTBUE B MPEIMETHON 00iacTu, U J10-
yCKAeT MPUCYTCTBUE BCEX THUIIOB CBS3EH (ONMpEAEIICHHbIX, HEONPEIEICHHBIX, THUIIA
«Kareropusi»). I'paduueckoe mnpeacraBieHre HTol wMoxaenu HasbiBaeTcsi ER-
JAarpaMMou.

Mooenv, ocnosannas una kaouax, SBIAETCA NajdbHEHIIMM pa3zButuem ER-
MOJICIIA U COAEPKUT OoJiee MoApoOHOE TpecTaBlieHne JaHHBIX. OHA COAEPKUT OTH-
CaHHE€ BCEX CYUIHOCTEH, CBS3€l MEXKy HUMH, IIEPBUYHBIX U BHEIIHUX KIIFOUE. JTa
MOJIeNIb HE JIOMYCKAeT HAJIMYUsl HEONPEICICHHBIX CBSI3eM M TpeOyeT uX MpeaBapu-
TEJIBLHOTO MpeoOpa3oBaHus B ONpeeeHHbIe CBs3U. Mojenb SBISETCS MePeX0HbIM
3BEHOM OT MOJICNIA YPOBHS CYITHOCTEH K TIOJHOMY OIHMCAHUIO MPEIMETHOM 001acTH.
['padmyeckoe mpencraBieHue 3Tol Moxaenu HasbiBaeTcsi KB-mumarpammoit (Key
Based Diagram).

THonnoampubymuas, uiu nOIHOCMbIO ONpedeNeHHAs, MOOeb SBIAETCS Nallb-
HEHIIMM pa3BUTUEM MOJENU YPOBHS KIIOUEH U MPEJCTaBisieT cOO0M 3aKOHUYEHHOE
onucaHue NpeIMeTHON oOnacTu. Mojienb COAEPKUT OMMCAHME BCEX CYUIHOCTEM,
cBsA3el U aTpuOyTOB NpeaAMeTHOU oOnactu. [locTpoeHrneM 3Toi MozeNn 3aBepIIaeTCs
npoiiecc HHHOIOTHIECKOTO MPOSKTUPOBAHUS, a MOJIECIb B JTAJIbHEHITIEM MOXET OBIThH
MCIIOJIh30BaHa MPU MOCTPOCHUH TOTOBOM 0asbl MaHHBIX. | 'paduueckoe mpeacrasie-
HUe Toi Mojenn Ha3biBaeTcs FA-auarpammoit (Full Attributed Diagram).

B cooTBercTBUM ¢ Metononoruen crangapra IDEF1X moctpoenue utoroBou
ER-nuarpammsl 110001 peAMETHON 00J1aCTH COCTOUT B MOCJIEI0BATENLHOM MTOCTPO-
€HUHU BCEX TPEX MOJEJEH MOATanHo. PaccMOTpuM mpouecc NOCTPOCHUS MOJETU

MPEAMETHOM 00JIaCTH HA TIPUMEPE MOCTPOCHUsI 0a3bl JaHHBIX « TOproBast KOMIaHU.

Jrtamn 1. [locTpoeHne Moae/ M 3aBUCHMOCTEH CYIIHOCTEH

[lepBbIM I1aroM MPOEKTUPOBAHMUS HA JAHHOM JTare SBISETCS COCTaBJICHHE
IPEBAPUTENILHOIO clucKa cyliHocTed. CHayalla Ha OCHOBE aHaJIM3a MPEIMETHOM
00J1acCTH ONpeNessII0TCsS TaK Ha3bIBaeéMble KaHAMIATHI B CYIIHOCTH. [[J1s1 3TOTO BBISB-
JSIFOT K3eMIUBIPhl 00BEKTOB MPEeIMETHON 00JacTH ¢ OJMHAKOBBIMH XapaKTePUCTHU-
KaMU 1 00BEIUHSIOT X B OJHY CYIIHOCTb-KaHIH/IaT.

Jlyis Toro 4to0bl BBIOpaTh Cpear OOBEKTOB, SABIAIOMIMXCS KaHAHIATaMH, COO-
CTBEHHO CYIIHOCTH, pa3pabOTYMK MOJIEIH OJKEH OTHOCUTENIbHO KaXX/I0T0 KaHInua-
Ta OTBETUTH MOJIOKUTENBHO Ha CIEAYIOLIUE BOMIPOCHI:

e MOXHO 1 OmUCaTh 3TOT OOBEKT, T. €. MOKHO JIM TIOJTYYUTh O HEM HH(DOP-

MaIu?
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e lMmeer 11 3TOT OOBEKT XapPAKTEPUIYIOITUE €TO CBOMCTBA?

e MOXHO JI1 TTOJTy4nTh HHPOPMAITHIO 00 ATHX CBOMCTBaxX?

e MOXKHO JT1 BBIJCIUTH HECKOJIBKO 00pa3IloB 3TOTO 00BEKTa, T. €. HAOOp IK-

3eMILISIPOB ATOT0 00BEKTA C OJJUHAKOBBIMH CBOHCTBAMU?

e MOXHO I OTJIMYUTH OJIMH 00pa3ell ’TOro 0OBEKTa OT APYTOro, T. €. UMe-

eTCsl Tu Y 00BEKTa CBOMCTBO (TPyIa CBOMCTB), OMpPEAeIoniee YHIUKATb-
HOCTBh Ka)KA0ro oOpasiia 3Toro oobexra?

Ecnu HekoTopble W3 ATHX BOMPOCOB OYAYT MMETh OTPUIIATENBHBIN OTBET, TO,
BO3MOJKHO, JTAaHHOTO KaHIUIaTa HYKHO pacCMaTpHBAaTh JIUIIh B KauecTBE aTpuOyTa
JOPYTOU CYIIHOCTH.

PesynbTar paboThl Ha TAaHHOM 3Talle MPOSKTUPOBAHMSI MOXXHO O()OPMHTH B BH-
ne tabmuiel (Tabdm. 4.9). 3neck TpeOyeTcss OTMETUTh, YTO HE BCE CYIIHOCTU U3 CITUC-
Ka, COCTaBJICHHOTO Ha MEPBOM JTare MPOSKTUPOBAHUS, MOTYT OCTAThCS B ITyJIE CYIII-
HocTel k KoHIry dTana Ne 3. Kpome Toro, Ha cienyronmx (a3ax mpOeKTUPOBAHUS B

ITyJI MOTYT OBITH ,Z[O6aBJ'ICHLI HOBBIC CYHIHOCTH.

Ta6nuna 4.9 — Iyn cynHocTel nepBoro 3ramna

Ne HNms cymHOCTH Onucanue CymHOCTH
[Tokymnarenb JIuno, KynuBIlee y KOMIAHUHA TOBAPHI
2. | ToBap [IpeamMeTsl, mpogaBaeMble KOMIIAHUEN
Haxnannas JlokyMeHT, 0(hOpMJIICHHBIH HA €IUHOBPEMEH-
HYIO0 3aKyIIKy HEKOTOPOTO KOJIMYECTBA PA3HBIX
TOBApOB OJHUM KIIMEHTOM

B Hamewm nmpumepe aHanu3 npeAMETHON 00JacTH mokasai, 4to Toprosas KOM-
ITAaHKS 3aHUMAETCS ONTOBOW IIPOJAKEW TOBApOB MOKynareiasaM. Ha kaxmoro nokymna-
Telsi B 00A3aTENIbHOM MOPAIKE OPOpMIIIETCS AOKYMEHT — HAKJIagHas Ha CIUCOK
IPUOOPETEHHBIX MOKYyaTEeIEM TOBAPOB.

[Tocne coctaBieHus CIUCKA CYIIHOCTEN HEOOXOAMMO BBIIBUTH BCEBO3MOXHbBIE
OMHapHbIE CBSI3U MeXay HUMHU. Kax10l BBISIBICHHON CBA3M Ha3HA4YarOTCs UM, KO-
TOpPOE SIBJISIETCA TJIaroJIOM WJIM TJIaroyibHOM ¢pas3oi, a Taxxke Tum cBs3u — 1:1, 1:M,
M:N (onpenenennasi/HeonpeneneHtas). Ha ranHomM stamne He Bceraa MOXXHO OMpee-
JUTb, SBISAETCA CBSI3b WACHTU(DULIUPYIOMIEH WIH HEUASHTUPUIUPYIOUICH, a MOTOMY
TaKO€ PELUICHUE OTKIAAbIBAETCS HA MOCIEAYIOLINE 3TAIlbl IPOEKTUPOBAHMUS.

Kpome Ttoro, misg kaxaoil M3 CyIIHOCTEM — YYacTHHI[ CBSI3M HEOOXOIUMO

OIIpCACIINTD, ABJIACTCA JIM CYIIHOCTD pOHHTCHBCKOﬁ, NN I[O‘ICpHCﬁ B YKaBaHHOﬁ CBsI-
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3. BBIOOp pOIUTENBCKUX U TOYEPHUX CYHIHOCTEH BIMSET HA ONpPEACIICHUE TIaroib-
HbIX UMEH CBA3€H. B ciydasx OnpeneneHHbIX CBSA3EH UMs CBSI3H SIBISETCA IJ1arojom
WM TJarojpHON (Ppa3ol, CBs3bIBaIOIEd MMEHA CYHIHOCTEH — YYacTHHI[ CBSI3eH B
HAIpPaBJIECHUU OT POJUTEIBLCKOW K JOYEpHEU. B ciiyyae HeonpeaeneHHON CBSI3U UMS
CBSI3U 3a/1a€TCsl TUOO JBYMsI TJIaroJiaMH, KOTOPHIE CBSI3BIBAIOT MMEHA CYIIHOCTEH B
000MX HaIpaBICHUSAX CBSI3M, JMOO B OJHOM U3 BBIOPAHHBIX MPOCKTHUPOBIIUKOM
HaIlpaBJICHUM.

[Tocneguum 1miarom sramna sBISIeTCs co3fgaHue ER-muarpamMmbel nmpeaMeTHOU
00J1aCTH, MOJYYEHHONM Ha OCHOBE HMEIOIIEroCs Myja CYUIHOCTEH M BbISBICHHBIX

MEXIY CYIIHOCTSIMHM CBsi3eil. Jlmarpamma ToproBoit KoMIaHUU MPUBECHA HA PUCYH-
ke 4.15.

Haxknannas M M Tosap
Conepxut
M
[Tomygaer
1
ITokymnarens

Puc. 4.15 — ER-auarpamma ToproBoil koMnaHuu

B namem npumepe umerorcs cBsizu Mexay cymHoctamu «llokymartens» u
«Haknagnas», a Takxke Mexay cymHoctsiMu «Hakmannas» u «ToBap». Kaxasiil mo-
KYIaTeab MOXET IMOJY4YUTh MHOIO HAaKJIaAHBIX, Aejias 3aKylnKd B pa3HbIe AHU, HO
KakJ1asi HakJiaaHas oopMIIseTcsl TOJIbKO Ha OJIHOTO MokynaTens. B jaHHOM ciydae
CBSI3b MEXK]1Y CYUIHOCTSIMU OTPEIEIICHHAS], MU «OJIMH-KO-MHOTHUM.

Bo BTOpOM cnyudae CBsI3b SIBJISIETCSI HEONPEACIECHHOM, WK BUJA «MHOTHE-KO-
MHOTHM», BeJlb Ka)KJ1asi HAKJIaJIHAsl MOXKET COAEPKaTh MHOT'O TOBApPOB, U KaXKIbI TO-

Bap MOXKCT OBITh YKa3aH B pa3HbIX HAKJIa/IHBIX.

Jtan 2. [locTpoenne Moae/ i YPOBHS KJIKO4Yel

Mogenb ypoOBHS KIIOYEW, WM MOJEJIb, OCHOBaHHAs Ha KIIOYax, SIBIACTCS
JAJIbHEUIIMM PAa3BUTUEM MOJIEJIM 3aBUCUMOCTEU cymHocTter. Ha BTOpOoMm sTame oc-
HOBHOM 33Jja4€il MPOEKTUPOBIIMKA SIBJISIETCS ONPEICIICHUE BCEX MEPBUYHBIX U BHENI-
HHUX KJIFOYEBBIX IMOJIEH KAXJI0M CYIIHOCTU. {1l JOCTHUKEHHS TaKOU LIEIU HA JAHHOM
aTane He0OXOIUMO OCYIIECTBUTH CIICAYIONINUE JECHCTBUS:

® IS KaXJIOW CYIIIHOCTH BBIOpATh MEPBUYHBIN KITIOY;
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® peanu30BaTh BCE CBA3M MEXIY CYLIHOCTSAMM;
® pa3pellnuTh BCE HEOINPEICICHHBIE CBA3M C IMOMOIIBIO JIOMOJHUTEIbHBIX
CYLIHOCTEM.

[lepBbIM 1IaroM BTOPOrO 3Tara sBISETCS BHIOOp aTpuOyTOB B KayecTBE IMep-
BUYHBIX KIIFOUEH I Ka)KI0M CyIIHOCTH. Hamie BCero B Ka4eCTBE NEPBUYHOTO KITKOYa
BbIOMpPAETCS HEKOTOPBIN YHUKAIBHBIN HOMEDP WM UACHTU(UKATOP, KOTOPHIM B Jajlb-
He#meM OyeT OTIMYaTh KaXAbIA SK3EMIUIAP CYyIIHOCTH OT Apyroro. g mokynare-
71 B KA4ECTBE TaKOBOT'O MOKHO BBIOpaTh, Hampumep, Homep MHH, a mns toBapa —
HOMEp Ha mTpux-koae. Kpome toro, MoxxHo 3a1aTh Juisi OOJIBIIMHCTBA CYIIHOCTEH
COOCTBEHHYIO HyMEpalllii0 Ha OCHOBE TaK Ha3blBaeMoro mojsi «CueTyuk», KOTOPHIM
JUTSL KQXI0M HOBOM 3aIlMCH MPOCTO BhIOMpAET ouepeaHON MOPSAKOBBIM HOMEp, BEb
oJ00HBIN THIT JAHHBIX peain30BaH B 0osbsiuHcTBE CYB/I.

Jlanee st Bcex BUIOB CBSI3€H, KpOMe HEONpEIEIEHHBIX, HEOOX0IUMO peallu-
30BaTh MUTPALMIO MEPBUYHBIX KIIOUYEH POAMTENBCKUX CYIIHOCTEN B JodepHHe. [l
KKIOU OMPEIETICHHON CBSI3W HEOOXOJUMO OMPENSIUTh MPU3HAK 3aBUCHMOCTHU IO
UIEeHTU(UKAITUHN, T. €. BBIACIUTHh HACHTUPHUIMPYIOMNE W HEUJACHTU(DUIIUPYIOITIE
cBs3u. Takke BbIOpaTh criocod peanuzanuu cBs3edt tuna «Kareropus» u «Mepapxu-
YyecKasi peKypCus».

HeonpeneneHupie CBA3M MEXKIY CYHIHOCTSIMU HEOOXOIUMO Pa3pelluTh 3a CUET
BBEJICHUSI HOBBIX CYIIIHOCTEW W PA3/ICIICHUS KaXKI0W HEONPEAECIECHHONW CBSI3U HA JBE
ompeereHHbIe UACHTU(DUIUPYIONINE CBSI3M MEXKIY IBYMS CYIIHOCTSMH U TPEThEH
HOBOU CYIIHOCTBIO.

[Io mToram BTOpOro srama npoektupoBaHus crpoutcsa KB-nmarpamma mpen-
METHOM 00JIaCTH C yKa3aHUEM BCEX IMEPBUYHBIX M BHEIIHMX KIHOYEH CYIIHOCTEH
(puc. 4.16).

JI1st Kax0i CYIIHOCTH B KQYECTBE MEPBUYHOTO KJIH0Ya ObLII BEIOpAH YMCIOBOM
atpubyT «Homep». Jlnst TOro uTtoObl HE MyTAThCA MPU CO3JIAHUU CBA3ECH U MUTPALUU
KITIFOYEH, K KaXIOMy MEPBUYHOMY KIIOUY B KOHIIE Ha3BaHMs qoOaBieHa OykBa OT
HA3BaHUs CYIIHOCTH: JJIs CyIIHOCTU «llokymaTtenp» MEepBUYHBIM KIHOUOM SIBIISIETCA
atpudbyt «Homepll», nns cymmuoctn «Toap»y — «HomepT», mns cymHocTH
«Haxmagnas» — «HomepH».

Jlanee OblIM peaii30BaHbl BHISBIICHHBIE Ha MEPBOM ATane cBsizu. OnpeaeneH-
Hasi HeMJACHTU(UIMPYIOIAs CBA3b ObllIa peaJnu30BaHa MOCPEICTBOM MHUTPALMH Tep-
BUYHOTO KJIIOYa POAUTeNbckoi cymHoctu «llokymarens» B 0061acTh aTpuOyTOB 10-
yepHeir cymHoctn «Hakmamnas». Takum o0pa3om, B JadbHEWIIEM B KaKIOW

HaKJIaJHOU Oy/eT yKa3aH [OKyIaTellb, HA KOTOPOro oHa 0(hOpMIIEeHa.
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Haxnagnas ToBapeiHaknaauou
HomepH (TTK) 11\/[ ﬁ HomepH (TTK, BK)
Howmepll (BK) M HowmepT (11K, BK)
[Toxynarenb i Tosap

Homepll (IK) |-+ L HomepT (TTK)

Puc. 4.16 — KB-nuarpamma Toprosoii koMmaHuu

Heompenenennas cBs3p mexnay cymuoctsmu «HaknagHas» u «ToBapy» Obuia
paspereHa ¢ moMOIIbI0 T00aBICHNUS HOBOM CYIIHOCTH, KOTOPAs MOJTy4Yuia Ha3BaHUE
«ToBapeiHaknagHoit». Takke ObUTH 00pa30BaHBI ABE ONpPEACICHHbIE HICHTUDUIIN-
PYIOIIHE CBS3M MEXKIY HOBOHM CYIITHOCTBIO M IBYMSI CTapPbIMH, TIPH 3TOM ITIEPBUYHBIC
KITFOYN 00€HMX POJUTEIBCKUX CYIIHOCTEH, MUTPUPOBABIIME B JOYEPHIO, 00pa3oBa-

JIX HOBBIU COCTAaBHOM KJTIOY.

Jrtamn 3. [locTpoeHne MOJTHOATPUOYTHON MO eI

3aKIIOYUTENBHBIM 3TAlOM NPOEKTHUPOBAaHUS SBISETCA CO3/JaHHE HWTOTrOBOM
MOJIHOATPUOYTHOM MOJIENHM TPEIMETHOW O0JIaCTH Ha OCHOBE IMOJIyYEHHOH paHee
KB-nnarpammel. FA-auarpamma Jo/kKHaA BKJIIOYaTh B ce€0s, IOMHUMO CYIIHOCTEH,
CBsI3€M, IEPBUYHBIX U BHEIIHUX KJIHOYEH, elé 1 HaOOp BCEX HEKIIIOUEBBIX aTpUOyTOB
Ka)X10M CYIIHOCTH, KOTOPBII MMO3BOJIMT XPAaHUTh BECh HEOOXOIUMBIM 00BeM HUHPOP-
MaIllid O TPEIMETHOM 00IacTH.

Jljis TOProBoil KOMIaHUKM UTOTOBAas AMArpaMMa MOJIEIH MPEeIMETHON 00J1acTH,
n3o0paxeHHass Ha pucyHke 4.17, nomoigHeHa HAOOPOM HEKIIOUEBBIX AaTPUOYTOB.
CymnocTts «Ilokynatens» gomnonnena arpudyramu «OUO», «Anpecy u «Tenedony.
CymHocts «ToBaps» Tenepb OyAeT cOCTOSITh U3 HA0Opa TOBAPOB, Y KaXJI0TO U3 KO-
TOpPBIX €CThb HAUMEHOBAHHUE, KaTeropus M leHa. B HakinanHON OyJeT yKa3bIBaThCs
HOMEp, NOKyMaTedb U JaTa 0POPMIIEHHUS, a TaKkKe HEOOXOIUMOCTh B JOCTaBKE TOBa-
poB. CHCOK TOBapOB KaKI0M HaKJIaTHOW OyJIeT XpaHUThCS B CYHIHOCTH « ToBapbl-
Haknaanoit». MoxxHo 00paTuTh BHUMaHHE, 4TO aTpudyT «llena» BcTpeuaeTcs B IByX
CyIIHOCTSAX ogHOBpeMeHHO — «ToBap» u «ToBapeiHaknagHoiD». JTO CBA3aHO C TEM,
YTO KXl TOBAp UMEET HEKOTOPYIO TEKYIIYIO LIEHY, T. €. LIEHY, 10 KOTOPOH TOBap
npoAaeTcs B JaHHBIH MOMEHT. JTa MHPOpMaLUsl XpaHUTCS B CYIIHOCTH «ToBap.

ECTCCTBCHHO, 4TO 9Ta I€Ha MOXCET M3MCHUTLCA CO BPEMCHEM, T. €. IICHA OAHOI0 U
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TOTO K€ TOBapa B Pa3HbIX HAKJIAJIHBIX, BHIMMCAHHBIX B PAa3HOE BPEMs, MOXKET ObITh
paznuyHoil. Takum oOpa3zom M BO3HUKIO JBa arpubyrta «llena» — neHa toBapa B

HAKJIQIHOW U TEKYIIas IieHa ToBapa.

Haxnannas TosapeiHaknagHou
HomepH (TTK) 11\/1 ﬁ HomepH (TTK, BK)
HowmeplI (BK) i HowmepT (IIK, BK)
Jlara ! Llena

JlocraBka i KolL-BO
[Toxynarens ! Tosap

HowmepllI (ITK) -t I HomepT (I1K)
014(0) HanmenoBanne
Anpec Kareropus
Tenedon [lena

Puc. 4.17 — FA-nuarpamma Toprosoii komnanuu

4.3.4 CASE-cpeacrBa

CymiecTByeT Leiblid psii IPOrpaMMHBIX MPOAYKTOB, NMpEAHA3HAYEHHBIX AJIs
aBTOMATH3ALMU [IPOLIecca MPOEKTUPOBAHMS, B TOM YHCIIE I IOCTPOSHUSI IUarpaMm
mozaenu IDEFIX, a takke apyrux u3BecTHbIX HoTaluil [14]. CoKOHOMUTH BpeMEH-
HbIE pecypchl U co3ath cTpykTypy b/l momorarot tak HazbpiBaemble CASE-cpencrBa
(Computer Aided Software Engineering) aBToMaTH3MPOBAHHOTO MPOEKTUPOBAHUS.

Iloo CASE-cpeocmeamu nonumaemcs 6ce npocpammtoe obecne-

yeHue, UCNOIb3YeMoe OJisl aBMoMamu3ayuyu npoyecca paspabomxu uH-
GopmayuonHvix cucmenm.
CASE-cpeacTBa MoryT 0XBaTblBaTh KaK OTJEIbHBIE 3Talbl )KU3HEHHOTO IIUKJIA
MH()OPMAITMOHHONW CUCTEMBI, TAK M HECKOJIHBKO 3TAMOB Cpa3sy.
[upoxomy BHeapenuto CASE-cpenctB B mporuecc pazpaboTku MHPOpMALIU-
OHHBIX CUCTEM CIIOCOOCTBOBAJIO:
® DPa3BUTHUE METOJOJIOTHH MPOSKTUPOBAHUS U (hOpMATTU3AIIHI HEKOTOPHIX €T0
IPOLIECCOB;
® [I0rOTOBKAa MPO(PECCUOHAIBHBIX AHATUTHKOB U MPOTPAMMUCTOB, BOCIIPH-
UMYUBBIX K CTPYKTYPHOMY M OOBEKTHO-OPUEHTHPOBAHHOMY IMOAXOJaM B
paspabotke UC;
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POCT IPOU3BOUTEIBHOCTA KOMIIBIOTEPOB;

BHEJIPEHHUE U LIUPOKOE PACIHPOCTPAHEHUE CETEBBIX TEXHOJIOIMH, MO3BOJIS-
IOLUX OOBEAUHATh YCHIIMSI HECKOJIBKHX pa3pabOTYMKOB B OOIIMI MpoIiece
[IPOCKTUPOBAHMSL.

B o6miem cnyuyae coBpemennsie CASE-cucTeMbl UMEIOT B CBOEM COCTaBe Clie-

AYIOIHME KOMIIOHCHTEI:

1.

Peno3uTtopuii, unu cnoBapb AaHHbIX. [IpeacraBiser coboit crieruanu3upo-
BaHHYIO 0a3y JaHHBIX, IPEIHA3HAYCHHYIO AJIS XPAHEHUS COCTOSIHMMA pa3-
pabaTpiBaeMOl HHPOPMAIIMOHHOM CUCTEMBI. B peno3uTopuu XpaHuTcs uc-
yeprbiBaronias nHGopmalus o pa3pabaTbiBAEMON CUCTEME, B TOM YHCIIE U
BEPCHUM OTIEJIbHBIX €€ KOMIOHEHTOB. Tak 4To B JIF0O0N MOMEHT MPOEKTH-
POBILMKH B CIy4yae HEyAauu MOTYT BEpPHYThCA K NPEABLAYLIEN BEpCUn.
bonbuioe 3Hauenue B ucnonp3oBaHuu CASE-MHCTpYMEHTOB UMEET pa3BU-
THE AMArPAMMHBIX TPaPUUECKHX TEXHHUK, MO3BOJISIONIMX MOJEIUPOBATH
MOBE/ICHUE MPEIMETHON obnactu B rpadguueckoM Buje. [lo aToit mpuumnne
Bce ocHOBHble CASE-cpenctsa MMEIOT B CBOEM COCTaBE CHELUAIH3UPO-
BaHHBIC epaguueckue peoaKxmopbi.

Bepugukarop auarpamm. CiayKUT 1Ji IPOBEPKHU MOCTPOEHHBIX B IPOLIEC-
ce pa3pabOTKu JuarpaMM Ha MPEeIMET COOTBETCTBUS UCIIOJIb3YEMON METO-
JOJIOTHH.

JlokymeHnTaTop npoekta. [lo3BossieT nomydarb HHGOPMAIIUIO O COCTOSTHUH
pa3paboTku npoekTa. C MOMOIIBI0 TOKYMEHTaTOPa MOKHO aBTOMAaTH3UPO-
BaTh MPOIIECC CO3/IAHUS IOKYMEHTALUU.

AnmunuctpaTop npoekta. [IpeanasHaue:

® U1 MHULMAJIA3AIUU IPOEKTA;

®  33JlaHUA HayaJbHBIX IAPAMETPOB;

® HA3HAYEHHUS U U3MEHEHUS IpaB JOCTyNa K AJIEMEHTaM IPOEKTa;

® MOHMTOPHMHIA BBIOJHEHUS IPOEKTA.

CepBucsl. IIpeanasHaueHbl AJi BBIIOJHEHUS Pa3IMYHBIX BCIOMOTIaTElb-
HBIX (DYHKLMH, HapuMep apXUBUPOBAHMS WM BOCCTAHOBJIEHMS MPOEKTA

N3 apXHBa.

Knaccupukanusa CASE-cpencrs

Cy1iiecTByeT HECKOJIbKO MOAX0J0B K kinaccudukanuu CASE-uHCTpyMEHTOB.

PaccMotpum knaccudukaiuio, OpueHTUPOBAHHYIO Ha TPOLECCHI )KU3HEHHOTO IHKIIA

I/IH(bOpMaHI/IOHHLIX CHUCTECM.
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o (Cpeocmsa ananuza u npoexmuposanusi: BPWin, Silverrun, Oracle Design-
er, Rational Rose, Paradigm Plus, Power Designer, System Architect.

o (Cpedcmsa npoexmuposanus 6az oannvix: ERWin, Silverrun, Oracle De-
signer, Paradigm Plus, Power Designer, MySQL Workbench. Cnenyer
TaK)Xe OTMETUTb, YTo npakThuuecku Bce CYDBJ] umeror B cBoeM cocTaBe
cpencTBa rpaduyecKOro NPOeKTUPOBAHUS 0a3 TaHHbIX.

o (Cpeocmsa ynpasnenus mpeodosanuimu:. RequisitePro, DOORS (Dynamic
Object-Oriented Requirements System, nuHammudeckas OOBEKTHO-
OpHEHTHUPOBAHHAS CUCTEMA yIPABIICHUS TPEOOBAHUSIMHU ).

o (Cpeocmsa ynpaenenus kongueypayueti: PVCS, ClearCase, Telelogic Syn-
ergy.

o (Cpeocmsa doxymenmuposanus. Rational SODA (Software Document Au-
tomation, aBTOMaTH3MPOBAHHOE TOKYMEHTHPOBAHUE MPOrPaMMHOTO 0bec-
NeYeHNs).

o (Cpeocmea mecmuposanus: Rational Suite TestStudio, Rational Robot.

o (Cpeocmsa ynpasnenusi npoekmamu: Open Plan Professional, Microsoft
Project, Borland StarTeam, IBN.

o (Cpeocmea nepeHoca npocpammHo20 obecneyeHus 8 Hogyio cpedy: Rational
Rose, Paradigm Plus [15].

B xauectBe mnpumepa paccmoTpum rmpocreiiee CASE-cpenactBo, koTopoe
MO3BOJISIET OCYIIECTBIATh YACTHYHYIO aBTOMATH3AIMIO IPOIecca MPOSKTHPOBAHUS
b/l MySQL. B nporpammuom npoaykre MySQL Workbench pa3paGoTtunk mmeer
BO3MOKHOCTh MPOEKTUPOBATH MOJIENb IPEIMETHON O00JACTH C MOMOIIBIO pelakTopa
ER-nuarpaMm v B nanbHEWIIEM WHTErPUPOBATH MOJYYEHHYIO MOJIETh HEMOCpe/l-
ctBeHHO B CYB/] MySQL.

Ha pucynke 4.18 npuBenena mojens npeameTHon oodnactu «Toprosast komma-
HUs», peanuzoBanHHas B MySQL Workbench ¢ ncnons3oBanuem Hotauu IDEF1X.

Ha pucynke 4.19 npuBeneHa ta e camasi [uarpamma ¢ Beioopom Hotaruu [E
TUTSE 1300paKEHUS CBS3EH.

MySQL Workbench siBasiercst mpocreiimnm 6ecruiatisiv CASE-cpenctBom u
HE MO3BOJIIET HanpsaMyto BzaumoaeictBoBath ¢ CYB/I, otmuunbiMu ot MySQL. Tem
HE MEHEE JaHHbIM NMPOJYKT, Kak U 0oJbuHCTBO Apyrux CASE-cpencTB, conepkur
BCTpOCHHBIN reHeparop SQL-kona, KOTOpbI Ha OCHOBE Ipaduueckoro mpeacraBie-
HUS TPEAMETHOW 00JIaCTH TEHEPHUPYET KOJ, IMO3BOJSIONIMN pPeaM30BaTh JTAHHYIO

Mozenb B Buae rotoBoil b/l B nmpousBonbHOM CYB/I. [lns mpencraBieHHON Ha pu-
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cyHke 4.19 Monenu AaHHBIX creHepupoBaHHbId SQL-Koa NpUBEIECH B MNPHIIOKE-

HUU A.

Hak napHan

1 ToeapbiHak na JHoH
HomepH INT T fHomepH INT K )
[mn)
REHERLT T {JF) m HomepT INT (FI) p=
|
Hata DATE i LieHa INT
HocTaeka TEXT | Kon-go IMT
| B <
|
|
|
Mokynareno ' Toeap
1 1
Horaepll IMT — HomepT [MT —
DlA0 TEXT HaumeHoe aHWe TEXT
TenediaH IMT KaTterapua TEXT
Anpec TEXT LleHa [HT

Puc. 4.18 — [Ipumep ER-auarpammel B Hotaumu IDEF1X

~| HaknagHan Y _| ToBapbiHaknagHoi ¥
HomepH INT HomepH IMT
% Homepll INT HomepT INT
Jara DATE Lieria INT
Aoctaeka TERT Kon-sa INT
W
I
I
T
—_| NMokynaTenb v "] Toeap v
Homepl IMT HomepT INT
BlAD TEXT HamMeHoEaHHe TEXT
Tenedod INT KaTeropHa TEXT
Aapec TERT Lena INT

Puc. 4.19 — IIpumep ER-nuarpammsl B HoTauuu 1E

Hcnonb30BaHue CHEUUAIM3UPOBAHHBIX CHCTEM MPOCKTUPOBAHUS TO3BOJISIET
pa3pabOTUMKy ONTUMHU3UPOBAThH JEHCTBUS, CBA3aHHBIE C MPOCKTUPOBAHUEM, A TAKKE
YaCTUYHO aBTOMATHU3UPOBATH MPOIECC MPOCKTUPOBAHMS MPEIMETHOM 00JIaCTH U B
nanbHeieM Hanboee KoMPOPTHBIM 00pa3oM MpeoOdpPa3zoBaTh MOTYUYEHHYIO MOJIENb

B FOTOBYIO 0a3y JaHHBIX.



?
A S KoHTpornbHblE BOMPOCHI MO rnase 4

1. Ilepeuncinte OCHOBHBIE ATaIbl KU3HEHHOTO LUK B/I.

2. Yro Takoe aHOMAJIUU U KaKue ObIBAIOT BUbl AHOMAJINIA?

3. HazoBwute yciioBusi HaX0X1€HUs TaOIUIBI BO BTOPOIl HOpMaJbHOU (hopme.

4. B xakoii HOpManbHOW (OopME HAXOAUTCS TO YMOJYAHUIO PETSIIUOHHAS
TabJIMIA C MPOCTHIM MEPBUYHBIM KITFOUOM?

5. C kaxkoi nenbto npu npoexktupoBanuu b/ npumensiercs ER-monens?

B kakyro o01acTh JOUYEpHEH CYIIHOCTH MUTPHUPYET NMEPBUYHBIA KIIHOY PO-
JTUTENBCKOM CYUTHOCTH MPU YCTAHOBJICHUH UJIECHTUDUIIMPYIOLIEH CBA3U?

7. Haitte onpenenenune tepmuny CASE-cpencrtaa.
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S AAMuHUCTpUpPOBaHUe 0a3 TAHHBIX

Jlna ycnemnoro GyHKIMOHUPOBAHUS MHGOPMAIIMOHHON CHUCTEMBI, UCTIOIb3Y-

tomerr bJI, nemocratouno Beibopa CYB/l u cepepa bJI. Ha nauanwHOM cTagum 3a-

mycka nHGOPMAIIMOHHON CHCTEMBI M B TIPOIIECCE €€ IKCILTyaTallii HEOOX0UMO BbI-

MOJIHATh HACTPOMKY M paziuyYHble (YHKIMH aIMUHUCTpUpOBaHMs. BaxkuHeHmmmmu

3aJa9aMi aIMUHUCTPUPOBAHUA SABJIAKOTCA oOecrnieueHue 3alIUThI I/IH(bOpMaHI/II/I B BI[

u 6ecniepedoitHoro dyukimonupoanust CYB/I [3].

Nudopmarnusi, conepxamasics B bJl, momkHa o06nagaTh ClEIyOMUMHA

CBOMCTBAMU:

JOCTYITHOCTh — BO3MOXHOCTbH 3a MPUEMJIEMOE BPEMS BBINOJHUTH Ty WJIU
WHYIO OTEpPAIMI0 HAJA JAHHBIMH WA TOJYYUTh HYXHYIO WH(OOpMAIHIO.
Hanpumep, 3ammra JaHHBIX OT MOBPEKICHUS SIBJISETCS JIMIIb YACTHBIM
CJIydaeM 3alluThl OT HapyIIEHUs TOCTYITHOCTH HH(pOpMaITUK;

LEJIOCTHOCTh — 3TO aKTYaJIbHOCTh U HENPOTHBOPEYMBOCTh XPAHUMOW HH-
dbopmanuu. AKTyaJIbHOCTh CJIEIyeT OHUMAaTh Kak ONEpPaTUBHOE OTpake-
HUE W3MEHEHMM, MPOUCXOSIIMX B MpeaMeTHoi oonactu, B bJ. Hempotu-
BOPEYMBOCTh MHGOPMAIIMU — 3TO COOTBETCTBHE coiaepkumoro b/l noruke
MpEeAMETHOM 00J1acTH;

KOH(PUAEHIIUATBHOCTh — 3alUIIEHHOCT, MHGOPMAIUK OT HECAHKIIMOHH-
POBAHHOIO I0CTYyMA.

Jlnst oGecrieuenust 3Tux cBoMcTB B pamkax CYBJI mepen ammuamMCTpaTopoM

CTOMT LI sl 33]1a4 HACTPOUKH U YIPABJICHHUS:

pEe3epBHOE KONMPOBAHNE TAHHBIX;
pasrpaHUYEHHE MPAB JOCTYIIA K TAHHBIM;
BEJICHUE )KYPHAJIOB U ayJUT;

KOHTPOJIb BBOJIA JAHHBIX;
IIEPUOANYECKOE TECTUPOBAHUE CUCTEMBI;

mu(ppoBaHue JaHHBIX U JP.

PaccmoTpum nmonpoOHee Bubl yrpo3 anst nHdopmanuu B b/l u paznuunbie me-

oAbl anMuuuctpupoBanus CYBJl s npegorspaiienus npodieM e€ GyHKIuOHUPO-

BaHUHA.
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5.1 be3onacuoctb B/{

beszonacnocmv BJ] — o5mo 3awuwennocmsv unH@opmayuu u

noooepacusarowel. UHGpacmpykmypvl Om CAVHAUHbIX UIU NpeoHaMe-
PEHHBIX 8030€UCMBULL eCTNeCM8eHH020 UNU UCK)YCCMBEHHO20 Xapakmepad,
KOomopble MO2ym HaApywiums OOCMYNHOCMb, YEIOCMHOCMb UL
KOH@puoenyuanrvbHocmo ungopmayuu 6 bJJ.

Yepoza 6e3onacnocmu B/ — Oeiicmsue unu cobvimue, Komopoe
Modicem npusecmu K HapyueHuro 00CmynHocmu, 00CMO8epHOCMU, Ye-

JIOCMHOCMU UlU KOHGuoenyuarvHocmu ungopmayuu 6 b/J.

Knaccuduxauus yrpos

Brimennm HECKOJIBKO KPUTEPHEB, IO KOTOPBIM OYyJeT MPOU3BeIeHa Kiaccudu-
Kalus yrpos.

1. Ecau roBoputh 00 06vexme yrpo3, TO MOXHO pPacCMaTpUBATH CIEAYIOIINE
BU/JIBL:

® yYIp03a HEMOCPEACTBEHHO TAHHBIM, XpaHammmMmcs B b/1;

e yrpo3a CBS3aHHOMY C HCIIOJIb30BAaHHWEM JAHHBIX MPOTPAMMHOMY oOecrie-
yeHuto, Hanpumep CYBJI nnu nadopmanimoHHol cucteme, padboTaromiei ¢
JAHHBIMH;

® yIpo3a CUCTEMHOMY IPOTrPaMMHOMY 00€CIeUEHHUIO;

® YIpo3a KOMITbIOTEPHOU TEXHUKE U CBA3AHHOMY C HEH 000pYyI0BAHUIO U T. 1.

2. Ilo xapaxmepy Bce yrpo3bl HHPOPMAIIMOHHON O€30MacHOCTU JENSTCS Ha
cryyaunvle U npeouamepennvie. CiaydallHble yrpo3bl BO3HHMKAIOT HE3aBHCHMO OT
BOJIM W KEJAHWS JIOACH, XOTS JIIOJA U MOTYT OBITh WCTOYHHKAMHU STUX YTPO3.
[IpenHamepeHHbIE K€ yIpO3bl BCErAAa CO3AAK0OTCS JIFOABMU OCO3HAHHO.

3.Em€ oaHuM KpuTepueM yrpo3 O€30MaCHOCTU SIBISETCS UCMOUHUK
NPOUCXOHCOEHUSL YTPO3BI:

3.1. Ilpupoonvie yepo3swi. IIpupoiHbie yrpo3bl SIBISAIOTCA CIyYalHBIMU U CBSI-
3aHBI MPEXKAEC BCETO C MPSIMBbIM (PU3HMYECKIUM BO3JICUCTBHEM Ha KOMIBIOTEPHYIO CH-
CTEMY Pa3IUYHbIX MPUPOIHBIX SIBICHUN U KATAKJIU3MOB.

3.2. Texnuueckue yepo3bi. ITO yrpO3bl, BBI3BAHHBIE HEMOJIAAKaMH aIlllapaTHBIX
cpelncTB (KOMIbIOTEPOB, CETEBOIO WJIM DJIEKTPUUYECKOr0 OOOPYIOBAaHUS U Jp.) WIH
IPOrpaMMHBIX CpeACTB (MH(GOPMAIIMOHHONW CHUCTEMbI, ONEPAIIMOHHBIE CUCTEMBI,

IpaiBepbl, CETEBOE MpOTrpaMMHOE obecredeHue u Jp.). K TexHu4eckuM xe yrposzam
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CJIelyeT OTHECTH U HEMOJIaJKU B CUCTeMax kKMu3HeoOecrneueHus (31anus, Temio-, Bo-
JIOCHAOKEHUE U T. 1.).

3.3. Veposwi, cozoanusie nroovmu. YTpo3bl, CO3IaHHbIE JIOJbMU, MOXHO pa3-
NEIUTH:

® Ha yrpo3bl CO CTOPOHHI JtoJIeH, padoTatommx ¢ b/ (oO6cmykuBaromuii nep-

COHaJI, MPOTPAaMMHUCTBI, AJAMUHUCTPATOPHI, ONEPATOPHI, YNPABICHUYECKUN
anmnapar 4 1p.);

e Yrpo3bl, BI3BAHHBIE BHEIIHUMU 3JI0YMBIIIUICHHUKAMH, B TOM YUCJIE XaKep-

CKHE aTaKH, KOMIIBIOTEPHBIE BUPYCHI U JIP.

4. KpoMe TMEpEeyYrCICHHBIX BBIIE MPHU3HAKOB, [0 KOTOPHIM  MOYHO
KJaccu(UIMPOBATh Yrpo3bl MHOOPMAIMOHHOW 0€30MaCHOCTH, YTpO3bl MOXKHO
NOJCINUTh Ha NpsAMble U KOCBEHHDbIE.

KocBeHHble yrpo3bl HEMOCPEACTBEHHO HE TMPUBOIAT K KAKUM-IHOO
HEXKEJIaTeNIbHBIM SIBJICHUSM B KOMIIBIOTEPHOM CHUCTEME, HO OHHU MOTYT OKa3aThCs
HMCTOYHUKAMU HOBBIX KOCBEHHBIX WJIM MpPsIMBIX yrpo3. Hampumep, 3anuch Ha IHUCK
3apaXEHHOTO KOMIBIOTEPHBIM BHpPyCOM (haiijla MOXKET JHUIlh C HEKOTOPOH
BEPOSITHOCTBIO MPUBECTH K HEMOJIAJIKaM B pabOTe onepalMoHHON cucteMbl. B cBOIO
odepellb HEMOJAAKH B ONEPALMOHHON CHCTEME TAK)KE C HEKOTOPOM BEPOSTHOCTHIO
OpUBEAYT K HEMNojagKkaM B MH(POPMALMOHHON cHUCTeME. 3HaHHE BO3MOKHBIX
KOCBEHHBIX yIpO3 TOMOTaeT IMpPOCYUTATh HEMOCPEACTBEHHbIE Yrpo3bl s
MH()OPMAITMOHHON CHCTEMBI M TIOBBICUTH YPOBEHH 0€30MTaCHOCTH.

5. Bce yrpossl miis ungopmayuu, xpansimeiicst B b1, nenstcs Ha Tpu Kinacca:

®  YIpo3bl JOCTYITHOCTH MH(OpMAIIIH;

®  YIpo3bl LEJTOCTHOCTU UH(MOPMAIIIH;

yrpo3bl KOHQUAECHIUATBHOCTH HHPOPMALIUH.

Yrpossl nocrynHoctu nHpopmanuu B bJ1

K yrpo3am nocrynHoctu unpopmanuu B bl oTHOCATCS T€ COOBITHS MU MPO-
0J1eMBbl, KOTOpbIE MPUBOAIT K COCTOSIHMIO, Korjga uHdopmanus u3 b/l ctaHoBurcs
IOJIHOCTBIO MJIM YACTHUYHO HEAOCTYITHOM U1 TOJIb30BATENICH UIIH IIPOIPAMM.

1. Owubxu nonvzosameneii bJJ.

[Tox moJsib30BaTENSIMU MOYXKHO MTOHUMATh Pa3JIMYHbIE TPYIIIbLI JHOAEH (aIMUHHU-
CTpaTOphl, MPOTPAMMHUCTHI, TPOEKTUPOBIIUKH, IOJIB30BATENIN), pabOTaIOIEe C UH-
dbopMarmoHHON cuctemoi, a cinenoBarenbHo U ¢ BJl. Henpeanamepenusie ommoOku
[I0JI30BATEJIEH MOTYT BBI3BATh HEIOCPEICTBEHHO NOpPYY JAHHBIX WIH CPEACTB J0-

CTyIa Ju00 CO3/1aTh YCIOBUSA JJISl pealiu3aliu IPYTUX YIpo3.
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2. Omka3zvl UHGOPMAYUOHHOU CUCTNEMBI.

HcrounnkaMu oTKaza MHPOPMALIMOHHOMN CUCTEMBbI MOTYT OBITH CIEAYIOIINE:

® BBIXOJ CHUCTEMbI U3 IITATHOTO PEXKUMA IKCILUTyaTallUH B CHILY CIIyYalHBIX
WJIA TIPEJHAMEPEHHBIX JIEUCTBUN MOJIb30BATEIICH;

® OTKa3 MPOTPAMMHOTO OOECTICUCHHMSI, COACPIKAIIETO Pa3IUYHBbIC OIIMOKH,
KOTOPBIE MOTYT IPUBECTH K OBPEKAECHUAM TAHHBIX;

e OWMOKA KOH(MUTYpUPOBAaHUS CHUCTEMBI. B MHPOpPMALMOHHBIX CHUCTEMAaX
KOH(DUTYpHpOBaHUE BHITIOHICTCS IPH YCTAHOBKE W HACTPOMKE, U B CITydae
JOTTYIIIEHHBIX OIMMOOK MOTYT BOZHUKHYTH MPOOJIEMBI B IKCILTyaTaIlHH;

® TIOBPEKIECHUE CAMUX JAHHBIX BCIEACTBHUE aNMapaTHbIX WM MPOTPAMMHBIX
OIHOOK.

3. Buewnue ucmounuxu y2po3svl docmyntocmu b/[.

HcTouHMKaMU BHEIIHUX YTPO3 MOTYT OBITh CIIETYIOIIHE:

® OTKa3, MOBPEXKJICHUE WM pa3pyLICHHUE alnapaTHBIX CPEICTB (HOCUTENEH
uH(pOpMaIi, KOMIIBIOTEPOB, CETEBOr0 OOOPYAOBAHUS U T. 11.);

® HapylIeHUE YCJIOBHI PabOTHI (CHCTEMBI CBSI3U, JIEKTPOMUTAHUE, OTOILIE-
HUEe U T.1.). Hanpumep, BHe3amHOe OTKIIOYEHUE SJEKTPUUYECTBA MOXKET
CIIy’KUTh Cepbe3HOI MpobsieMol (YHKIIMOHUPOBAHUS JIFOOBIX KOMIIBIOTEP-
HBIX CUCTEM;

® CETEBbIE aTaKW, BUPYCHbIC IPOrpaMMbl M PA3JIMYHOE BPEJOHOCHOE IIPO-
rpaMMHO€ 0O€ecTieueHHE;

e pazpyuieHue MH(POpMAIIMKM HAMEPEHHBIMU JEHCTBUAMH YEJIOBEKA, HE OTHO-

CAIICTOCA K KaTCTrOpuun MOJIb30BATENICH CUCTEMHEI.

Yrpo3sl neaocTHocT uHpopmauuu B b/1

Hapymenne nenoctHoctu bl MokeT MpOU30UTH MO NMPUYMHAM, IO KOTOPBIM
MOJKET MPOM30MTH U HapyuieHue goctynHoctd bJI. Hanpumep, ommbka nosb3oBate-
71 MOXKET MPUBECTU K TOMY, YTO JJAHHBIE NIEPECTAHYT OTPAXKATh PEATIBHO CYIIECTBY-
OII[I€ OTHOIIIEHUS B MPEIMETHOM 0071aCTH. AHAJIOTMYHO K HAPYIICHUIO TIEJIOCTHOCTH
MOTYT NPUBECTH M BHyTpeHHHE OTKa3bl MC, u iro0ble BHENIHWE CIydailHbIC WIIH
HAMEPEHHbIE BO3AEUCTBUA. B CBOIO 0uepep HapylIeHHe HEJIOCTHOCTH MOXKET B KOH-
1€ KOHLIOB MPUBECTU U K HAPYUIEHUIO JIOCTyNa K JaHHbIM. Hampumep, ecnu B 0aze
JAHHBIX COAEPXKUTCSA MH(pOpMaIUs O IUIaTekax, KOTOpble MPOU3BENAa KOMMaHUs, a
HOMEp Mecsla IiaTexa OKaxkercs Oosbiie 12, To ciencTBHE MOXET ObITh KaKUM

YroaHo, Ha4ynHast OT BblJIaYW HCBCPHBIX JITAHHBIX W 3dKaHYHWBasi cboeMm B pa60Te Bcel



117

cuctembl. Bce 3aBUCHUT OT TOr'0, KaKHuC aJrOpHUTMbI O6pa6OTKI/I JaHHBIX HC-

MOJIb3YIOTCSl B UH(DOPMAITMOHHON CHCTEME.

¥Yrpo3sl KOHPUACHIHAIBbHOCTH UHGopManuu B BJ]

Yrpo3sl koHQUAeHIMaIbHOCTH UHpopMaluu B B/ cBsizaHbl ¢ HECAaHKIIMOHU-
POBAHHBIM JIOCTYTIOM K JTAHHBIM, KOTOPBIA MOXKET OBITh TIOJYyYEH B PE3YJIbTATE Clie-
OYIOIINX CUTYaIlHi:

e OWIMOKA B HACTPOWMKE WJIA MOJHOE OTCYTCTBHUE CHUCTEM OTpaHUYECHUS J10-

CTyma;

e cOOIf MM OTKa3 MPOTPAMMHOTO WJIH aIIIapaTHOTO 00ECIICUEHUS;

® [OCJEICTBUSA OMNOOK MOIb30BATENEH;

® JCIOJIb30BaHUE CHEIUAIBHOrO (LIMUOHCKOI0) MpOorpaMMHOro obecreye-

HUS Y allllapaTHBIX CPEJICTB.

Cucrema 3amuthl B/ nomkHa cBeCTH K MUHUMYMY BCE MEPEUYHCIIEHHbIE YTIPO-
3bl KOH(UEHIIMATBLHOCTH. [lanee pacCMOTpUM BO3MOKHBIE METOJbI AIMUHUCTPUPO-
BaHUS M HACTPOMKH 0a3 JaHHBIX, KOTOPbIE MO3BOJIAIOT U30€kaTh yrpo3 0e30mMacHo-
ctu uaopmarmu B BJ] [15].

5.2 Pe3epBHoe konmupoBanue b/{

[Tocne Toro xak mpeanpusTHe TPUHUMAET PEUICHHE O XpaHEHUU U 00paboTke
CBOMX JIaHHBIX C IIOMOIIbIO CHCTEMBI YIIpaBiICHMsI 0a30i AAHHBIX, OHO CTAHOBUTCA
[OJHOCTBIO 3aBUCUMBIM OT OecrepeOONHOro (pyHKIMOHUPOBAHUS 3TOM CHCTEMBI.
B ciayuae noBpexaeHHs KakoH-IM00 yacTu 0a3bl JAHHBIX BCIECACTBUE OLIMOKU Yeo-
BEKa, OTKa3a 00OpyAOBaHUSA WK cOOsl MPOrpaMM OIEPallMOHHOM CHUCTEMBI OYEHb
BAKHO UMETh BO3MOYKHOCTh BOCCTAHOBUTH YTPAUEHHbIE JaHHbIE C MUHHUMAJIBHOM 3a-
NEPKKOM M C HAUMEHBIIIMM BO3JIEUCTBUEM HA OCTAIBHYIO YaCThb CUCTEMBI. AJMUHU-
ctpatop B/l nomkeH pa3paboTaTh U peann3oBaTh NOIXOSIIYIO CXEMY BOCCTAHOBJIE-
HUS, KOTOpasi MOXKET BKJIIOUATh B Ce0s MEPUOJUYECKYIO BBIIPY3KY 0a3bl JaHHBIX HA
YCTPOMCTBO PE3EPBHOTO KOMMPOBAHMSI, MPOLEAYPBl 3arpy3ku 0a3bl JaHHBIX U3 IO-
CJIeHEN CO3[]aHHON KOMMHU B Cllydae HEOOXOAUMOCTH, HHCTPYMEHTBI OTCIIEKUBAHUS
Tekymiero coctostHust b/ u T. 1. 3adacTyio OOJIBIIMHCTBO HHCTPYMEHTOB PE3EPBHOTO
KOIUPOBAHUSI U BOCCTAHOBJICHUS TaHHBIX COJIEPXKUT B ce0€ HEMOCPEICTBEHHO cama
CYBU. C npyroii cTOpoHbI, HE PEIKH CIy4Yau, KOrJa MHOTME U3 UHCTPYMEHTOB BOC-
CTaHOBJICHUS IPUXOAUTCS PEATU30BBIBATH JIMO0 CaAMOCTOSATENBHO, JUO0 C UCIOJIb30-

BaHHUEM OOIOJHHUTCIILHOIO IIPOrpaMMHOIO oOecrneueHus U YTHUIIAT [6]
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Peszepsrnoe xonuposanue o3HavaeT nepuoandeckoe coxpanenue ¢aino bJl Ha
BHEIIIHEM 3allOMUHAIOIIEM yCTpoicTBE. OHO BBIMOIHAETCA TOrJa, KOTJa COCTOSIHHUE
daitnoB bJ] saBnsercs HenpotuBopeunBbiM. PesepBHas komnus (PK) He qoimkHa co3pa-
BaThbCsl HA TOM XK€ JAUCKE, HA KOTOPOM HaxomuTcsa cama b/l, T. k. mpu aBapuu Iucka
0a3y HEBO3MOXKHO OyJeT BOCCTaHOBUTH. B ciydae c6os (nnu aBapuum nucka) bJ1 Boc-
CTaHABJIUBACTCSI HA OCHOBE ITOCIIECTHEN KOIHH.

[TomHast pe3epBHAsT KOTHUS BKIIOYAET BCIO 0a3y maHHbBIX (Bce daitnbl B/, B Tom
yyciie BCIoMorareiabHble, cocTaB KoTopbix 3aBucUT oT CYBJl). UacTuunast peseps-
Has KOMHWs BKIIOYaeT yacTh b/, onpenenéHHyro mosib3oBareneM. Pe3epBHas Komus
MOKET ObITh MHKPEMEHTHOM, T. €. COCTOSITh TOJIbKO U3 Te€X OJIOKOB (CTpaHUIl Mmamsi-
TH), KOTOPbIE U3MEHWINCH CO BPEMEHHU MOCIEIHET0 pe3epBHOTO KonupoBaHus. Co-
3JIaHNE MHKPEMEHTHOW KOTTUHU MIPOUCXOIUT OBICTPEE, YEM TTOJTHON, HO OHO BO3MOIKHO
TOJIBKO TIOCJIE CO3/1aHUS MOJIHOW PE3€PBHOM KOMUMU.

Coznanne yactuuHoM M uHKpeMeHTHON PK Bbeimonnsiercs cpenctsamu CYB/],
a cozganue nonHoM PK — cpeacrBamu CYDBJl wim omnepaniMoOHHONW CHUCTEMBI.
B pesepBhyto komuio, coznannyto cpeacrBamu CYB/], 00bIYHO BKITIOUYAIOTCS TOIBKO
Te OJIOKM MamsiTH, KOTOpPbIE peaJbHO COJEPKaT JaHHbIE (T. €. MycThie OJIOKH, BbIJIE-
neHHble o7 00bekThl B/I, B pe3epBHYIO KOMHIO HE BXOJAT).

[IeproAMYHOCTh PE3E€PBHOTO KOMHUPOBAHUS OMNPEICIAETCS aAMUHUCTPATOPOM
CUCTEMBI U 3aBHCHUT OT MHOTHX (akTOpoB: 00h¢M BJl, HHTEHCUBHOCTH 3ampoCoOB K
b/, "HTEHCUBHOCTH OOHOBIICHUS JaHHBIX U Ap. Kak mpaBuio, TEXHOIOrUsl MpoBe/e-
HUS PE3EPBHOTIO KOMUPOBAHUS TAKOBA!

® pa3 B HeAeno (IeHb, MeCSII]) OCYHIECTBIISIETCS TOJTHOE KOMUPOBAHUE;

® pa3 B JieHb (Yac, HEJIEII0) — YACTUYHOE UJIM UHKPEMEHTHOE KOIMHPOBAHUE.

Bce uzmeHeHus, mpou3BEAEHHBIE B IAHHBIX IOCJE IMOCIEAHETO PE3EPBHOTO
KOIHUPOBAHUS, YTPAUMUBAIOTCS; HO NPU HAJIUYUU aAPXUBA JHCYPHANA MPAH3AKYUU WX
MOKHO BBIMIOJHUTH €m€ pa3, oOecreunB MOJIHOe BoccTraHoBiIeHue bJ[ Ha MomeHT
BO3HMKHOBEHHUs c00s. Jleno B TOM, 4TO KypHJI TPAH3AKIUN COACPKUT CBEICHUS
TOJIBKO O TEKymux TpaH3akmusax. [locne 3aBepiieHus TpaH3akiuu WHoOpmaius o
Hel MOKeT ObITh mepesamnucaHa. [y Toro 4ro0bl B ciydae ¢00si 00eCeynTh BO3-
MO>KHOCTb TMOJIHOTO BoccTaHoBIeHUs1 b/, HeoOxoIMMo BecTH apXuB KypHalla TpaH-
3aKIMM, T. €. COXpaHATh KoM (hailjioB >KypHaia TpaH3aKIMil BMECTE C pe3epBHOMU

Konuen 0a3bl JaHHBIX.
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5.3 Hacrtpoiika nocryna Kk b/{

Jlna 3ammTel Bl OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA IPEXAE BCEr0 HEOOXO-
auma 3QpQEeKTUBHAs CUCTEMA PETUCTPALMU MOIBITOK IOCTYIIa B CUCTEMY CO CTOPOHBI
[I0JIB30BATEJIE M MPOrpaMM, a TAKXKE MIHOBEHHAs CUTHAJIM3ALUsA O HUX aJMHUHU-
ctparopam BJ[. UToOBl peructpupoBaTh COOBITHS MOAKIIOUEHUS K cucteme, B b/l
OOBIYHO BEIETCS CHEIHABbHBIN )KypHAT Wik 0a3a JaHHbBIX.

3ammra OT HECAaHKIMOHHWPOBAHHOIO JOCTYIIa CO CTOPOHBI MOJIb30BaTeNIel B
COBPEMEHHBIX CUCTEMAax B OCHOBHOM PEAJIU3YETCS C MOMOILBIO NAPOJBbHOM 3aIUTHI
anbo B Oosiee pa3BUTHIX CUCTEMAX Ha OCHOBE METO/OB UACHTU(UKAIMU U ayTEHTU-
dbuxanuu.

[TaponbHas 3amuTa ABJISIETCS NMPOCTEUIINM CPEICTBOM 3aIIUTHI OT HECAHKIU-
OHMPOBAHHOTO JocTyna. OCHOBHOW €€ HEIOCTAaTOK COCTOUT B TOM, YTO MHOTHE
IIOJIb30BATENH, UCIIONB3YIOIKME OJUHAKOBBIM IapoJib, ¢ TOYKH 3peHus b/l Hepasmu-
yuMbl. [Ipy HEOpPEKHOM OTHOILIEHUM K 3alMCSIM Napojb MOXKET CTaTh JOCTOSTHUEM
apyrux. Ilocie BBoma 3TOro mapossi 00ObIMHO pa3peraeTcsi OONbIIMHCTBO ONepanui
HaJ JaHHbBIMU. VIHOTIa B CUCTEME MMEETCSl HECKOJIBKO ITAPOJIEH, 3a KaXKIbIM U3 KOTO-
PBIX 3aKPEIUIEHBI COOTBETCTBYIOILIME ITpaBa JOCTYyIa.

bosiee ceppe3HbIi KOHTPOJIL JOCTYIIAa B CUCTEMY MOKHO OPTraHM30BaTh, €CIU
KKIOT0 MOJKIIOYAIOIIET0Cs TOJb30BaTeNsd CHaudalda HACHTU(ULIHPOBATH, 3aTeM
yOeauThCs, YTO 3TO UMEHHO OH, a HE ApYrod (ayTeHTH(PHUIHPOBATh), U MPHU 3ampoce
pPECYPCOB KOHTPOJIMPOBATh MOJHOMOUYHUS (IPOBEPSTH MPABO 3alpPALIUBATH PECYPCHI
cuctembl). bonbmmacTBo CYB/l MMErOT uib cpeAcTBa WASHTU(PUKALUHN 110JIb30Ba-
Tesel, Toraa Kak HauOoJsiee pa3BUTHIE U COBPEMEHHBIE BKIIIOUAIOT JONOJHUTEIBHBIE
CpeaCcTBa ayTeHTU(UKALIUY.

Hoenmugukayun — >mo nepedaua cyowvekmom (nov3zogamenem

UIU npoyeccom) cucmeme ceoeeo umeru (uoenmuguxamopa). Ha smane
aymenmuuxkayuu npoucxooum npoeepra NoOIUHHOCMU NepedaHH020
UMeHU.

W nenTudukaims moib30BaTeIe MOXKET BHITIONHATHCS, HAPUMED, C TIOMOIIIHIO
BBOJIa IMEHU TOJb30BaTeNs U maposis. Jyis ayTeHTH(UKAIK, Wi MPOBEPKU TOI-
JUHHOCTH TOJIH30BATENIS, YaCTO UCIIOJIB3YIOT CJICTYIOITUE CIIOCOOBI:

®  3aIPOC CEKPETHOTO MapOJIs;

® 3ampoc Kakoh-1mbo nHpopMannu cyry0o MHIAUBUIYaIbHOTO XapaKTepa;
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® MpoBepKa HAMUYUS (PU3HUECKOTO 00BEKTa, MPEICTABISIONIET0 COOO0M IeK-
TPOHHBIN aHAJIOT OOBIYHOTO KJTFOYA (IJIEKTPOHHBIN KITIOY);

e OHUOMETPUYECKHUE CPEICTBA.

3anpammBaemasl s ayTeHTU(UKALMK TONOJIHUTENbHAs MH(GOpMaLUs MOXKET
IPEICTaBISITh COOOW MPOU3BOJIBHBIE IaHHBIE, CBSI3aHHBIE C HEKOTOPHIMU CBEJCHMSI-
MU, SBJICHUSMU WM COOBITUSMU W3 JIMYHOM JKU3HM IOJIb30BATES WU €ro POJ-
cTBeHHHKOB. Hampumep, HoMep cueta B OaHKe, HOMEp TEXHHYECKOTO MaclopTa aB-
TOMOOWIISL, IEBUYbsI (PAMHITUSL MATEPU WM KEHBI U T. 1.

[TprumepoM 3IEKTPOHHOTO KJIH0Ya MOXKET OBbITh MJIACTUKOBAs KAPTOUKA C Mar-
HUTHOM TMOJOCKOM UM YCTPOUCTBO B BUJIE (DIJICIIIKH.

W3 MHOeCTBa CYIIECTBYIOLIUX CPEJCTB ayTeHTU(UKAaLUU Haubosiee HaJexK-
HbIMU CUUTAIOTCS OMOMETPUYECKUE CpelcTBAa. B HMX Omo3HaHWE JHMYHOCTU OCY-
IIECTBISAETCS MO OTIEYaTKaM MNalbleB, (popMme JIaJOHU, CeTYaTKe Iia3a, MOJIHUCH,
rojocy u JpyruM (pU3MOJOTHYECKUM IMapameTpaM udenoBeka. HekoTopbie cucTteMsl
UACHTU(PUIMPYIOT YeJIOBeKa M0 MaHepe paboThl Ha KiaBuatype. OCHOBHBIM JIOCTO-
WHCTBOM CHCTEM TaKOTro KJlacca SIBJISETCA BBICOKAsl HAIEKHOCTh ayTEHTHU(DHUKAIIH.
HenocraTku cuctem BKIIIOYarOT B ce0s MOBBILIEHHYIO CTOMMOCTh OOOpYIOBaHMUS,
BPEMEHHYIO 33J€PXKKY PACIIO3HABAHUSI HEKOTOPBIX CPEJICTB U HEYAOOCTBO AJIsl MOJb-
3oBatens [3].

YBepeHHOCTh B TOM, YTO MOJKJIIOYAIOIIUICS K CHUCTEME MOJIb30BATEIb WIIH
porpaMMa He SIBJIIOTCS 37I0yMBIIIUIEHHUKAMU, HE JaeT TapaHThH 0€30MacHOCTH MO-
CJIEYIOIIErO MOBEACHHS BO BpeMsi padOThI, MOSTOMY BO MHOTHX CHUCTEMax 3allUThI
IpelycMaTpUBAETCsl pa3rpaHUyYeHHE JOCTYyIa K 00beKTaM U pecypcaM B T€UEHHE ce-
aHca pa6otsl ¢ b/I.

Pa3srpanuuenue noctyna HE TOJIBKO IO3BOJISIET COXPAHATh KOH(PHUAECHLINAIb-
HOCTb MH(OPMALIMU, HO U 3AIIUILIAET €€ OT Yrpo3 AOCTYIHOCTH U LenocTHocTH. [Ipa-
BUJIHOE pacIpe/ieieHue poJjiei B CHCTEME MOXKET yOepeub OOBEKThl O€30MacHOCTH
OT CIIy4YalHBIX WJIM HEKOMIIETEHTHBIX JIEHUCTBUM, KOTOPbIE MOTYT BbI3BaTh MOTEPIO
WJIN UCKaKeHUEe WH(HOpMAIIH.

B o01eMm cinyuyae nocraHoBKa 3aaauu cieayrouias. Mimeercst MHOkeCTBO CyOb-
€KTOB O€30MACHOCTH (I10JIb30BATEIN WM MPOLECCHI), TOCTYIl KOTOPBIX K MH(pOpMa-
muu B b/l npeanonaraercs peryaupoBatb. C Apyroil CTOpOHbI, UMEETCSI MHOXKECTBO
OOBEKTOB JTaHHBIX, JOCTYN K KOTOPHIM CYOBEKTOB O€30MaCHOCTH MOKET peryiu-
poBatbcs. B kauecTBe 00BEKTOB MOTYT BBICTYNATh CaMbl€ pa3HbIE 3JIEMEHTHI, TAKUE
Kak 0a3bl TaHHBIX, TAOJHUIIBI, CTOJOLBI, CTPOKU U T. A. J[71st Kaxmoi mapbl «CyObeKT —

O0OBEKT» JOIKHO OBITH OMPEEIEHO MHOKECTBO OIEpallil, KOTOpbie CyOBEKT MOXKET
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BBINOJIHATH HaJl 00beKTOM. Onepalyv MOTYT ObITh IPOCTBIMH, TAKUMHU Kak J00aBJe-
HUE JAHHBIX, YAAJIEHUE JaHHBIX, OOHOBJIEHUE JAHHBIX, @ MOTYT IPEACTABISTh COOOM
XPaHHUMBIE IIPOLIETYPHI, COAEPKAILINE MHOKECTBO PA3IMUHBIX JEHCTBUM.

Kpome orpannyeHuii Ha A€MCTBUS C AAHHBIMU U1 CyOBEKTOB 0€30M1aCHOCTU
CYOBEKTYy MOTYT [1aBaThbCs pa3pelleHUs] Ha ONEpaluy BbIIayu MpaB WM BBEACHUE
OTpaHUYEHUI Ha JEUCTBUA C JIAHHBIMHM APYTUX CYOBEKTOB. JTO 0COOO TOHKas pa-
6ota, TpeOyromas BIYMYHBOro mnoaxoja. JlocTaToyHO ciy4yailHO AaTh OMOJHH-
TeJbHBIE IIPaBa KaKOMY-IMOO I0JIb30BATENI0, U OH CaM CMOXET PacUIMPUTh CBOU
npasa 1js paboThl ¢ TaHHBIMU WJIM CO3JaTh HOBOIO MOJIb30BATENS C PACIIMPEHHBIMU
IpaBaMU.

Jlnia ynpouieHust paboThl ¢ O0IBIIMM KOJIMYECTBOM MOJIB30BATENEH UCHOIb3Y-
€TCsl IOHATHE poJIM (WM TPYIIIBI MoJb30Baresneii). Ha monp3oBarens, sBIASIOMIErOCs
YJIEHOM JAHHOW POJIM, PaCHpOCTPAaHSIOTCA BCE PA3PELICHUs] WU 3alpeThl, MPUCBO-
eHHble JaHHOW ponu. Takum oOpa3om, s TOTO 4TOOBI JaTh pa3pelieHHe Ha BbI-
IOJTHEHUS KAaKUX-JIMOO omepanuil Haja JaHHBIMU JJi OOJBIIOrO KOJIMYECTBA MOJIb-
30BaTresei, AOCTaTOYHO OOBEAMHHUTH MX B OJHOM pOJIM, a 3aTEM pa3pelliuTb 3TH
neiictBust 11 ponu. OOBIYHO POJIM CO3AAIOT JUIsl BBIMOJIHEHUS KAaKUX-JIHOO CXOIHBIX
nevcteui. Hampumep, MOXKHO co3nath ponb «byxranrep» M NPUCOEAUMHUTH K HEU
Bcex OyxrantepoB npeanpuatus. [lociie 3Toro MOXHO JIETKO YIPaBIIsATh LEJI0N Ipym-

1oy moJyb3oBatenei [15].

5.4 lonoiHUTEIbHbIE MHCTPYMEHThI 3a1IUThI b /[

K nononuutensHpiM cpenctBam 3amuThl bJ[ MOXXHO OTHECTH LIeNbIi psijl UH-
CTPYMEHTOB, JOCTYIHBIX JUIsl aJIMUHHCTPATOPOB W MPOTPAMMUCTOB B Pa3IMYHBIX
CYB/I: mmdpoBanue, cpecTBa KOHTPOJIS BBOJUMBIX 3HAUEHUH, IPOTOKOJINPOBAHNE
U ayJUT, TECTUPOBAHUE PA3IMYHBIX aclleKTOB O6e3omacHocT bJ] u 1. 1.

1. Hlugposanue.

OpauM 13 HamOoJIee MOITHBIX CPEACTB OOecTedeHHs] KOH(DHICHIIMATLHOCTH
JAHHBIX SBIAETCS wugposanue. llludpoBanre naHHbIX (Bceil 6a3bl WU OTACIBHBIX
TaOJIUIT) TPUMEHSIOT JJIsI TOro, YTOOBI B Cilydyae romnajganus ¢aiaoB 6a3bl TaHHBIX K
3JI0YMBIIUIEHHUKY MPOLECC M3BJIeUeHUs MH(opMmanuu u3 QailnoB ObUl KpaiiHe 3a-
tpyauuteneH. Kpome mmdposanusa daitnos b/l mHoraa npumensiercs: mmdpoBaHue
UCXOAHBIX TEKCTOB TMPOrpaMM, KOTOPOE TMO3BOJSET CKPBITh OT HECAHKIHO-
HUPOBAHHOTO TOJIH30BATENS ONMMCAHUE COOTBETCTBYIOHIMX anroputmoB. lludposa-

HHUEC TAKXKE HCJ’ICCOO6p33HO HCIIOJBb30BAaTh B CUCTEMAX, NICPCAAOMKUX JAHHBIC 110 OT-
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KPBITHIM KaHajlaM CBSI3H, C LI€JIbI0 HEBO3MOXKHOCTH U3BJICUYECHUS HH(POpMAILIUU U3 TIe-
PEXBaYCHHBIX JaHHBIX.

2. Cpedcmea KOHMPOJIsL B60OUMBIX 3HAUEHULL.

Bo muorux CYB]I nnsa npenoTBpalieHus: CIydaiHbIX CUTyaluil BBOJA HEKOP-
PEKTHBIX TaHHBIX UCIOJIB3YIOTCSA CIEHUANIbHBIE CpencTBa KOHTpos. Penaktupys b/,
IT0JIb30BATENb MOXKET CIIy4YalHO BBECTH TAKHE 3HAYEHUS, KOTOPHIE HE COOTBETCTBYIOT
THILY I10JIs, B KOTOPOE 3TO 3Ha4eHue BBOAUTCA. Hanmpumep, B 4MCI0BOE 1OJIE MOJIB30-
BaTelb MBITACTCS 3aHECTU TEKCTOBYIO MHPopmaruio. B atom cnydyae CYB/I ¢ momo-
IIBI0 cpeocms KOHmMpOoJis 3HayeHull OJOKUPYET BBOJ M COOOIIAET MOJIb30BATEIO 00
OIIMOKE 3BYKOBBIM CUTHAJIOM, U3BMEHEHHEM 1IBETa BBOJUMBIX CUMBOJIOB HJIM JIPYTUM
crocoooMm.

CpencTBa NOBBILIEHHS TOCTOBEPHOCTU BBOJAMMBIX 3HaueHUil B CYDBJ] ciyxat
g OoJiee TIyOOKOTO KOHTPOJISI, CBSI3aHHOTO C CEMaHTHKOW 0OpabaThiBaeMbIX JaH-
HbIX. OHU OOBIYHO 00ECIIEUYNBAIOT BOZMOXKHOCTh MPH CO3JaHUM TaOIUIIbl YKAa3bIBATh
CIEAYIOIIME OTPAHUYECHUS HA 3HAYCHUS: MUHUMAJIIBHOE U MAaKCUMAJIbHOE 3HAYCHHS;
3Ha4YeHUe, MPUHUMAEeMOe 0 YMOJIYaHUI0 (€CJIM HET BBOJA), TpeOOBaHHUE 00s3aTelb-
HOTO BBO/JIa; 33/laHMe Macku (11a0JIoHA) BBOJIA; YKAa3aHUE JOMOJHUTEIHHOU CBEpOY-
HOM TaONHUIIBI, 10 KOTOPOH BEAETCA KOHTPOJIb BBOJUMBIX 3HAYCHHM U T. II.

Bonee cosepiienHoit Gpopmoii oprannzanuyd KOHTPOJIS TOCTOBEPHOCTH HH(OP-
maruu B b/l sBisercs pazpaboTka XpaHUMBIX Mpoueayp. Mexanusm XpaHUMbIX Mpo-
uenyp npumensierca B bJl, pasmemeHHbix Ha cepBepe. CaMu XpaHUMBbIE MTPOLEAYPHI
IPEICTaBIAIOT COO0N MPOrpaMMBbl, aJTOPUTMbI KOTOPBIX MPEIyCMAaTPUBAIOT BBINOJ-
HEHUE HEKOTOPbIX (PYHKIUH (B TOM YMCIie KOHTPOJIbHBIX) HaJl AaHHBIMU. [Iporieaypsl
XpaHATCS BMECTE C JaHHBIMU U MPU HEOOXOIMMOCTH BBI3BIBAIOTCS W3 MPUIIOKEHHIMA
a100 MpU HACTYIUJICHUH HEKOTOphIX coObiThii B BJI [3].

3. Ilpomokonuposanue u ayoum.

3a4acTyro MOMOTraeT 00eCIeynTh 3alMIIEHHOCTh JAHHBIX HaJIUYne B CHCTEME
npomoKoauposanus (3aMUcCh B )KypHaN) BCEX JEUCTBUI, KOTOPbIE COBEPILAIOT MOJIb-
30BaTeNU. AJIMHUHUCTPATOP MOKET OTCJIEKUBATH BCE JIEVCTBUS MOJIb30BATENEH U BbI-
SBJISITH BO3HUKAIOUIUE HA UX OCHOBE MpobsieMbl. Kpome mpoToKonIMpoBaHus JJ1sl aHa-
JIM3a HAKOIUIEHHBIX JAHHBIX UCHOJIb3YETCA ayauT. AyJIUT — 3TO MEPUOANYECKUI NN
B PEAJIbHOM BPEMEHU aHAJIU3 HAKOIUICHHBIX JAaHHBIX 10 AKTUBHOCTU IOJIb30BATEIICH.
AyaUT MOXET BBIABUTH HEIUTATHbIE CUTYallMM W CUTHAJIU3HPOBATH O HUX aIMUHU-
cTparopam cuctembl. [1o1 HEeMTaTHBIMU CUTYalMsIMU TOHUMAETCSI LBl Habop co-
OBITUI, KOTOpPbIE MOTYT CBUJIETEIHCTBOBATH O BO3MOXKHBIX YIpo3ax cucreme (cere-

BBIC aTaKH, IIOIIBITKN HO,Z[O6paTI> ImapoJjib U T. H.).
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4. Tecmuposanue cucmemai.

Heo0OxoaumMo mepruoanyecKkyd MPOBOIUTH TIIATEILHOE TECTUpOBaHUE HH(OP-
MAaIIMOHHOM cHUCTeMBI U 0a3bl JaHHBIX Ha MPEAMET ySI3BUMOCTEH M Ha MpeaMeT KpH-
TUYECKUX CUTyallui (mpu OOJIbIION Harpys3ke, OOJIbIINX 00beMax oOpabaThiBaeMOM
uH(pOpMaIK U T. I1.), @ TAKXKE Ha MPEIMET BBOJIa 3aBEJIOMO HEMPaBUIHLHOU WH(OP-

Manuu [15].

JlaiiTe onpeneneHue TepMuny «oe3onacHoctb bJIy.

[lepeunciute OCHOBHBIE KpUTEepuU Kiaccudukanuu yrpo3 b/I.

1
2
3. HazoBute yrpo3sl KOHGUICHIHATEHOCTA HHPOPMAITUH.
4. UYro Takoe uaeHTUGUKAIISA?

5

[lepeuncnure OCHOBHBIE CTIOCOOBI ayTEHTU(DUKAITIH.
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3aK/JII0YeHHue

ba3pl maHHBIX SBISIOTCS OCHOBOW OOJBIIMHCTBA JACUCTBYIOMIMX HH(OpMAIIH-
OHHBIX CHCTeM, a UH(OpMalKs, HAKOTJIEHHAs! B Pa3IMYHbIX 0a3aX JaHHBIX, JIGKHUT B
OCHOBE Pa3BUTHS MHOTHX MPOIECCOB B COBPEMEHHOM oOmiecTBe. Takum o0Opazom,
BaXHOCTh M 3HAUYMMOCTh MHCTPYMEHTOB yNpaBlieHUS 0a3aMu JaHHBIX OMPEICINISIOT
cepbe3Hble TpeOOBaHUS K KBaIM(UKALMM CHELMATUCTOB, 3aHUMAIOLINXCS MPOEKTH-
pOBaHMEM, YIPABIECHUEM, a TaKXKe B3aUMOJAECUCTBUEM C MH(POPMALMOHHBIMHU CHCTE-
MaMH B 000N mpeameTHou obnactu. [Ipu Bo3pacraromieM o0beMe uHGOpMALUU U
CJIOKHOCTH oOrmepanuii paboThl € JaHHBIMH MpoOieMa MOHUMaHUs 3()(PEeKTUBHOTO
yIOpaBIEHUS XpaHEHUEM, JOCTYIIOM U 00paboTKOW MH(OpPMAIK CTAHOBUTCS BCE 0O-
Jiee 3HaYMMOM.

N3yunB nocobue, Bbl OCBOMTE OCHOBHBIE NMPUHUUIBI (YHKIMOHUPOBAHUS U
IPOEKTUPOBAHUA 0a3 JaHHBIX, KOTOPbIE MOTYT IO3BOJUTH B JaJbHEMIIEM IPUMEHUTD

e€ B pamKax HHGHOPMAILIMOHHON CUCTEMBI.
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Cnucok yCJIOBHBIX 0003HAYEHHUH U COKPALIICHU A

1:1 — cBSI3b «OJIUH-K-OJTHOMY»

1:M — cBSI3b «OJUH-KO-MHOTHM)

1H® — nepBas HopMaibHas hopma

2H® — BTopas HopMasibHasA hopma

3H® — tpethst HOpMabHas Gpopma

4H® — gyetBepTas HopMaiabHas Gpopma

SH® — natas HopMaiibHas hopma

AL — Administration Language

ANSI — American National Standard Institute
API — Application Programming Interface
CASE — Computer Aided Software Engineering
CODASYL — Conference of Data System Languages
DB — Database

DBMS — Database Management System

DDL — Data Definition Language

DML — Data Manipulation Language

DOORS — Dynamic Object-Oriented Requirements System
DQL — Data Query Language

ER — Entity Relationship

FA — Full Attributed

FK — Foreign Key

GPL — General Public License

IE — Information Engineering

ISO — International Standards Organization

KB — Key Based

M:N — CBSI3b «KMHOTHE-KO-MHOTUM»

ODMG — Object Database Management Group
OLAP — OnLine Analytical Processing

PK — Primary Key

SoDA — Software Document Automation
SPARC — Standards Planning And Requirements Committee
SQOL — Structured Query Language

TCL — Transaction Control Language
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VBA — Visual Basic for Applications

AUC — aBTomaTu3upoBaHHasi HH(GOPMAIIMOHHAS CUCTEMa
bJ[ — 6a3a maHHBIX

BK — BHEUIHUN KITIOY

K] — )XN3HEHHBIN HUKJI

HC — undopmaninoHHas cucrema

H®FBK — vopmanbnas ¢popma botica — Komna
IIK — nepBUYHBINA KITIOY

110 — npeameTHas 00JacTh

PK — pe3epBHas konus

PMJ[ — pensiupoHHast MOJIEIb TAHHBIX

CVB][ — cuctema ynpaBiieHus 0a3aMu TaHHBIX
®UO — hamunms, UMs, OTIECTBO

OBM — »neKTpOHHas BBIYUCIUTEIbHAS MAILINHA
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I'noccapuin

CASE-cpeocmea — iporpaMMHOE 00€CTICUCHHE, UCTIOJIB3yEeMOe IS aBTOMATH-
3alUu Tpolecca pa3padoTKu HH(POPMALMOHHBIX CUCTEM.

Anomanus BJ[ — curyanus B Tabnunax bJ/l, npuBoasias Kk mpoTuBopednsM u
YCIIOXKHSOIIIAsI POTIECCHI 00PaOOTKN JaHHBIX.

Ampubym — 0gHO U3 CBOUCTB, XapaKTEPU3YIOIIHNX 00BEKT (CYITHOCTB).

baza oannvix — morMeHOBaHHAasi COBOKYIMHOCTb B3aMMOCBSI3aHHBIX JIAHHBIX,
OTOOpaXKaroIIasi COCTOSIHUE OOBEKTOB M UX CBA3EH B HEKOTOPOW MpeaMeTHOU olJa-
CTH U HAXOSAIIASICS MO/ YIPABIEHUEM CIIEIMATIFHOTO MPOTPAMMHOI0 KOMILIEKCA.

bezonacnocme BJ[ — 3T0 3allMIIEHHOCTh MH(POPMAIMU U MOAIEP>KUBAIOIIEH
UHQPACTPYKTYPHI OT CIyYalHBIX WM MPEAHAMEPEHHBIX BO3ACHCTBUI €CTECTBEHHOTO
WIM UCKYCCTBEHHOIO XapakTepa, KOTOpble MOTYT HapyLIUTh JOCTYIHOCTD,
LEJI0CTHOCTh WM KOH(PUAEHIIMAIbHOCTh nH(popManuu B B/I.

Buewmnuii knou — 310 aTpuOyT WM HaOOp aTpuOyTOB OTHOILIECHUS, 3HAYEHUS
KOTOPOTO SIBJISIIOTCSl 3HAYEHUSIMU MEPBUYHOTO KII0Ya JAPYroro OTHOIICHHUS, CBSI3aH-
HOTO C 3THM.

Hanuvie — 310 cBefieHHS 00 OOBEKTax OKPYKAIOIIETO MHUpAa, BBEICHHBIE Ha
CHeIHAbHBIM HOCUTENb U MpeAHa3HAYCHHbIE ISl XpaHEeHUs, Iepeau 1 o0paboTKu.

Jlomen — MHOXECTBO BCEX BO3MOXKHBIX 3HaYEHUMN aTprOyTa OTHOIICHUSI.

JKusnennwiii yuxkn 6a3 0anHvlX — 3TO HENMPEPBIBHBIN NPOLECC, HAUMHAIOIIUICS C
MOMEHTA MPUHATUS PEIICHUs] 0 HEOOXOAMMOCTH CO37aHusl 0a3bl JaHHBIX U 3aKaHYH-
BAaIOIMICS B MOMEHT IIOJTHOTO €€ U3BATHUS U3 IKCIUTyaTal|H.

Hughonocuueckoe npoexmuposanue — NpOEKTUPOBaHUE MH(POIOTUIECKONU MO-
JIeH TPEAMETHON 00acTu, T. €. PopMaTM30BaHHOTO OMHUCaHUSI 0OBEKTOB MPEIMET-
HOM 00JIaCTH B TEPMUHAX HEKOTOPOW CEMAHTHMYECKOW MOJEIH, HApUMEpP B TEPMHU-
HaX MOJIEH «CYIIHOCTb — CBSI3b», Wik ER-monenu.

Hngopmayuonnas cucmema — NporpaMMHBIR KOMIUIEKC, PeaTM30BaHHBIA IS
cbopa, xpaHeHHsI 1 00pabOTKH MH(OPMALIUK ATl IPUHATHS PEIICHUN U pealln3alun
GbyHKIUI ynpaBiieHusl.

Hughopmayus — 370 COBOKYMHOCTh CBEIEHUN O (PaKTUUECKUX AAHHBIX U 3aBU-
CUMOCTSIX MEXKy HUMHU.

Kopmeoic — ynopsiioueHHblii HAOOp 3HAUECHUN aTPUOYTOB.

Jloeuueckoe npoekmupoganue — pouecc pazpadoTKH KOPPEKTHOM CXeMbl Oa3bl

JAHHBIX B TepMuHax BeiOpaHHO CYB/I.
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Mooenb 0anHbix — 3TO COBOKYMHOCTh CTPYKTYpP JIAaHHBIX W OINepaluil Haja ITH-
MU CTPYKTypaMH, nojjiep;kruBaemMbix KonkpetHo CYB/I.

Mowmnocmo c6:3u — KOIMYECTBO IK3EMILUIIPOB TOYEPHEN CYIIHOCTH, KOTOPOE
MOXET CYIIECTBOBATH JIJIsI KAXKA0T0 K3EMIUISIPA POIAUTEIIBCKOM CYIIHOCTH.

Heonpeoenennas cés136 — OTHOLLIEHUE MEXY ABYMS CYIIHOCTSIMH, IPU KOTO-
POM KaXKABIH 3K3EMIUISIp MepBOi CyIIHOCTH cBsizaH ¢ 0, 1 mwnu 6osee sK3eMIuIsIpamMu
BTOPOI CYIIHOCTH M Ka)bIi SK3eMILIAP BTOPOH cymHocTH cBsizaH ¢ 0, 1 uiam 6onee
AK3EMILISIPAMH TIEPBOM CYIIHOCTH.

Hopmanuzayus — nporiecc peopraHu3aiii JaHHbIX IIyTEM YCTPAHEHHS MOBTO-
PAIOLIMXCS TPYNN U APYTUX NPOTUBOPEUYNNA B OPraHU3alUN JAHHBIX C LEIbIO MPUBE-
AeHusi Habopa TabJuI K BHY, TTO3BOJIAIONIEMY OCYIIECTBIISATh KOPPEKTHBIE OIepa-
LMW HaJ| TaHHBIMU.

Onpedenennas c653b — OTHOIIEHHE MEX]Y CYIIHOCTSMHU, B KOTOPOM KayK/blii
AK3EMILISIP POAUTENBCKOM CylHOCTH cBsi3aH ¢ 0, 1 unmu 6osee sK3eMIUIsIpaMu 104ep-
HEW CYIIHOCTH M KaXKAbIM SK3EMIUISIP JOUYEPHEN cylmHOCTH cBsi3aH ¢ 0 mim 1 3x3em-
IJISIPOM POJUTEIBCKOMN CYIIHOCTH.

OmHowenue — NByMepHas TabJulia, coJeprKailas HEKOTOpbIE TAHHBIE O Mpe-
METHOW 00JIaCTH.

Ilepsuunblii knoy — atpulyT Wik HAOOP aTpuOyTOB OTHOMICHUS, OJTHO3HAYHO
UACHTU(PULIUPYIOMHUN TI000M U3 €ro KOpTexKeil.

Pacnpeoenennasn B/] — 3T0 HaOOp JOTMYECKU CBSI3aHHBIX MEXIY COOOM pasje-
JSIEMBIX TaHHBIX (M UX OMMCAHMM), KOTOpbIe (PU3MUECKH pACTIPEIETICHBl B HEKOTOPOI
KOMITBIOTEPHOM CETH, HO BOCIIPUHUMAIOTCS MOJIb30BaTENAMM Kak eauHas b/l

Pacnpeoenennaas CYBJ/] — 370 mporpaMMHbIA KOMIUIEKC, NpeIHa3HAYCHHBIH
JUIsl yOpasieHus pacupenesieHHbiMU b/ ¥ mo3BossAronmi caenath pacnpenenéH-
HOCTb MH(OPMALIUY IPO3PAUYHON JIs1 KOHEUYHOTO MOIb30BATEIs.

Penayuonnas mooenv 0annvix — COBOKYIHOCTh B3aMMOCBSI3aHHBIX OTHOLIEHUH,
M3MEHSIOLIMXCSl BO BPEMEHH U XpaHsIlasi CBEJIEHUS O HEKOTOpOU MpeAMETHOM 00Ja-
CTH.

Ce53b — accolMalvsl MKy CYIIHOCTSMH, KOTOpasi MOKA3bIBAET, KAaKUM 00pa-
30M CYUIHOCTH B3aUMOJECHCTBYIOT UJIM COOTHOCSITCSI MEXKAY COOOIA.

Cucmema ynpasnenus 6azamu OaGHHbIX — 3TO COBOKYITHOCTb MPOTPAaMMHBIX U
A3BIKOBBIX CPEJCTB, MPEIHA3HAUYECHHBIX I CO3JaHUsl, BEJACHHUS U COBMECTHOIO HC-
MoJib30BaHUsl 0a3bl JAHHBIX MHOTMMH MOJB30BATENIIMU U oOecrieyeHus: e€ B3auMo-

,Z[CﬁCTBPIﬁI C IIPUKJIAAHBIMHU IIpOTpaMMaMU.
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Cywnocms — TPOU3BOJBHBIM OOBEKT pPEaJTbHOTO MHUPA, JAHHBIE O KOTOPOM
HEO0OXOIMMO XpaHUTh B 0a3e JaHHBIX.

Veposza b6ezonacnocmu BJ[ — nelicTBue UM COOBITHE, KOTOPOE MOXKET IPHUBE-
CTM K HaApYUIEHUIO JOCTYIHOCTH, JOCTOBEPHOCTH, UEIOCTHOCTH WA KOH(DU-

neHimanbHocTH nHpopMmanmu B b/I.



132

Hpuiaoxenune A SQL-koa ays1 co3nanus 0a3bl JaHHbIX

CREATE DATABASE IF NOT EXISTS “mydb ;
USE "mydb " ;

-- Table "mydb’ . IllokynaTesb

DROP TABLE IF EXISTS “mydb . Ilokynarenb ;
CREATE TABLE IF NOT EXISTS “mydb . Iokymnaresb (
"HomepIl® INT NOT NULL ,
"oM0° TEXT NULL ,
"Tenedpon INT NULL ,
"Appec TEXT NULL ,
PRIMARY KEY ( Homepll' ) )
ENGINE = InnoDB;

DROP TABLE IF EXISTS "mydb . HakjanHasa ;
CREATE TABLE IF NOT EXISTS "mydb . HaxjgamzHas (
"HomepH ™ INT NOT NULL ,

"HomepIl® INT NOT NULL ,

"IDaTra  DATE NULL ,

"JocTtaBka TEXT NULL ,

PRIMARY KEY ( HomepH') ,

INDEX " fk HaknanmHasa Iloxkynaresnsl ( HomepIl™ ASC) ,
CONSTRAINT " fk HakmapHada [lokynareiybl

FOREIGN KEY ( Howmepll )

REFERENCES "mydb . llokymnaTesb ( HomepIl )

ON DELETE NO ACTION

ON UPDATE NO ACTION)
ENGINE = InnoDB;
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DROP TABLE IF EXISTS "mydb . Torap ;
CREATE TABLE IF NOT EXISTS mydb . ToBap (
"HomepT  INT NOT NULL ,
"Hammenoranme TEXT NULL ,
"Kareropusa TEXT NULL ,
"llena  INT NULL ,
PRIMARY KEY ( HomepT') )
ENGINE = InnoDB;

DROP TABLE IF EXISTS "mydb . TorapwHakjamHOM ;
CREATE TABLE IF NOT EXISTS mydb . ToBapweHakjanHOM  (
"HomepH™ INT NOT NULL ,
"HomepT  INT NOT NULL ,
"llena  INT NULL ,
"Kom-Bo  INT NULL ,
PRIMARY KEY ( HomepH , "HowmepT') ,

INDEX " fk HaxnamHasa has Tosap HakmanHasal  ( HomepH®
ASC) ,

INDEX "fk HakxnanmHada has Toeap Tosapl: (" HomepT"
ASC) ,

CONSTRAINT "fk HaxkmanHaa has Tomap HaxnamHasal®
FOREIGN KEY ( HomepH )

REFERENCES "mydb . HakjanHas ( HomepH )
ON DELETE NO ACTION

ON UPDATE NO ACTION,

CONSTRAINT "fk HaxmanHaa has Toeap Toeapl®
FOREIGN KEY ( HomepT )

REFERENCES "mydb . Torap ( HomepT )

ON DELETE NO ACTION

ON UPDATE NO ACTION)
ENGINE = InnoDB;



