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1. IEJA OCBOEHUSA JUCIIUIIJIMHbI
LenssmMu OCBOCHUS TUCIUIUINHEI SBILFOTCS:
®dopmupoBaHue NpodecCHOHATFHBIX KOMIIETEHIIUI BBIITyCKHUKA B 00JIACTH aHANIM3a, CO3/IaHuUsl, BHEIPEHUS U
COIIPOBOXKJEHHS COBPEMEHHBIX TEXHOJOTHM 0a3 JaHHBIX;
OgnazieHrie MOHATUITHBIM anmaparoM teopuu bJ[;
[IpuobpereHne OmbITa aHAIM3a W OMHCAHHS MPEAMETHOW OOJIACTH M y4eTa e€ CIeIM(UKA MPH TPUHITHU
MIPOEKTHBIX pelleHuil 1Mo co3ganuto U MoaepHuzauuu b1,

W3yyenne wuCTOpUH, COBPEMEHHOIO COCTOSIHUS M TMEePCHEeKTUB pa3BuThs bBJI, a Takke cucreM ympaBieHHs
6azamu ganHbIX (CYB/I)

2. MECTO JUCHUIIVIUHBI B CTPYKTYPE OIIOII BO
Huctummaa  «DopmupoBanrne 0a3 AaHHBIX» HAaXOAWTCSA (PaKyJIbTATHBHBIX AWUCIUILUIMHAX y4eOHOTO

I1aHa.

3. ®OPMUPYEMBIE KOMIIETEHIIUU B PE3YJIbTATE OCBOEHMUS TUCIHUIIJINHBI.

OIIK-3. CrocoOeH TOHMMATh NPHUHITUIBI Pa0OThI COBPEMEHHBIX HH(DOPMAITMOHHBIX TEXHOJIOTHH U
WCTIONB30BATh UX LIS PEMICHHS 3a1a4 MPOopeCcCHOHATBHOMN NesITeTbHOCTH

[IK-10. T'oTOB K y4YacTHIO B TPOCKTUPOBAHUH, CO3JAHUU WM IPPEKTUBHON IKCIUTyaTaIlMH DICKTPOHHBIX
HH(GOPMAITHOHHBIX PECYPCOB

B pesynbrare 0CBOSHUS AUCIUIDTHHBI O0YYIAIOMIHNACS JOIDKEH:

3HaTh: OCHOBHBIE MPOTrPaMMHBIC M TEXHUYECKHE CPENICTBA peIeHHs OUOINOTeYHO-Oubnnorpaguyueckux u
HHGOPMAITMOHHBIX 3a]1a.

YMeTh: CTaBUTh M peNiaTh MPHUKIAIHBIE (OHOIHOTeUHO-OnOMorpadguueckiue U HHPOPMAIIMOHHBIC) 3a1a4H C
ucnons3zoBanueM b/l u CYB/I;

Buaanersh: HaBbikamMu OOOCHOBaHHS W BhIOOpPAa IPOTPAMMHBIX CPEACTB M OICPAIIMOHHOW CPEIbl IPH
npoekThupoBanuu b/I.

4. CTPYKTYPA U COJAEP)XAHHUE PABOUYEN ITPOI'PAMMBI JUCITATIJIMHBI.

OO0mas Tpy10eMKOCTh TUCIIATIIMHBI COCTABIISET 2 3aUeTHBIC SIUHMIIBI, 72 Jaca.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'UA
Kypc «®opmupoBanue bJl» mis oOydarommxcs IO HANpaBICHUIO NOATOTOBKH «buOmuoredHo-
nHPOPMAIOHHAS e TEIHHOCTDY.
[Ipu npoBecHUY 3aHATHI 1 OPTaHU3aLUU CAMOCTOSTEIBHON pabOThl 00YYAFOIIUXCSI UCTIOIB3YIOTCS:
TPAJUIIMOHHBLIE TEXHOJIOTHMW OBYUEHWS, npennonararonyenepenady uH(GpopMauiu B TOTOBOM
BHJe, popMupoBaHUEe YYEOHBIX YMEHHI MOOOpasily: JIEKIUA-U3IOKECHUE, JCKIUI-00bICHEHHE, TMPaKTUISCKHUES
paboTHL,KOHTPOJIbHAS PadoTa U JIp.



Hcnonp30BaHue TPagWIMOHHBIX TEXHOIOTHH OOecrednBaeT OPUEHTHUPOBAHME OOYHYAIOMIETOCS B ITOTOKE
nH(OpMAINHK, CBA3aHHON C Pa3IMYHBIMH MOAXOJAMH K OIPEJENICHHIO CYIIHOCTH, COJEep)KaHUsA, METOJ0B, (opm
pa3BHUTHA HHPOPMAMOHHBIX TEXHOJIOTHH.

[IpakTryeckne3aHsaTHs OOECHEUMBAIOT pa3BUTHE M 3aKpEIUIEHWe YMEHHH ¥ HaBBIKOB pPabOTHI C
MH()OPMAIIOHHBIMH TEXHOJIOTHSAMH; aHAIN3 COBPEMEHHBIX IOAXO0J0B K Pa3BUTHIO MH()OPMAIIOHHBIX T€XHOIOTHH
On6IMOTEYHOI Chepsl.

MHTEPAKTUBHBIE TEXHOJIOTMM OBYUYEHHS, mnpenmnonaramomeopraHu3aiio o0ydeHHs Kak
MPOLYKTHBHOH NEATEIBHOCTH B PEXUMEB3aNMOAEHCTBHS 00yJaOMUXCAAPYT C APYTOM U C TIPEToJaBaTeIeM.

CornacHO y4eOHOMY IUIaHy KOJIMYECTBO 4acoB 1o auciuruinae —108, U3 HUXIPOBOIMMEBIX B HHTEPAKTHBHOMN
¢dopme —13 gacoB 1o ouHOIt hopme 0OyUeHUs.

5.1.COAEPKXAHHUE PA3EJOB (TEM) AUCIUIIJINHBI
OuHnas ¢opMa 00ydeHus
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PA3AEJL 1. BEAEHUE B BA3bI JAHHBIX
Tema 1. OcHOBHEBIE TOHATHS TEOpHUU 0a3 7 6 2 4
JTAHHBIX
Tema 2. 3-x ypoBHEBasi apXUTeKTypa Ansi- 7 4 4
Sparc
Tema 3. PensumoHnHas MOJEIb JaHHBIX 7 4 4
Tema 4. ITpoextupoBanue b/l metomom 7 10 2 2 6
HOpMaJIH3alUuN
Tema 5. IIpoextupoBanue b/| c 7 8 2 6
MCIIOJIb30BaHUEM CEMaHTHYECKHX MoJiesier
Tema 6.51361k SQL 7 6 6
PA3JEJI 2. COBPEMEHHBIE B/
Tema 7. OObEKTHO-OPUECHTHPOBAHHBIE 8 8 2 6
0a3bl JaHHBIX
Tewma 8. Pacnipenenennsie 6a3pl TaHHBIX U 8 6 6
CHCTEMEBI KITHCHT-CEPBEP
Tema 9. IlepcniexTuBHBIC MOzENH 623 8 8 2 6
JTAHHBIX
Tema 10. [TyGnukarust 6a3 1aHHBIX B 8 6 6
WHuTepuer
Temal 1. CoBpemennsie CYB/] u ux 8 8 2 6
MpPUMEHEHHUE
HUTOI'O 72 6 6 60

PA3JEJI 1.BEAEHUE B BA3bI JAHHBIX

Tema 1. OcHOBHBIE TIOHATHS TEOPUHU 0a3 TAHHBIX

bazy nanneix (B/l) MOXHO oOmpeAenuTs Kak YHH(UIMPOBAHHYIO COBOKYITHOCTh IAHHBIX, COBMECTHO
HCIIONIBb3yEeMYI0 pPa3lIMYHbIMU 33J]a4aMH B paMKaX HEKOTOPOW €JMHON aBTOMAaTH3UPOBAHHOW WH(OPMAIIMOHHOMN
cuctemsl (UC).

Teopust ynpaBneHuss 0azaMu JaHHBIX KaK CaMOCTOSATEbHAas JAMCLUMIUIMHA Hayajla pa3BUBAThHCS
npuOIM3UTENhHO ¢ Hadasia 50-X TOJO0B IBaIaTOTO CTOJETHSA. 3a 3TO BpeMs B HEH CIIOXHIIACh OIpeleeHHas
cuctemMa (GyHIaMEHTANbHBIX NOHATHI. [IprBeeM HEeKOTOpBIC U3 HUX.

IIpenMeTHON 0067aCThIO MPUHATO HA3BIBATh YaCTh PEALHOTO MHPA, MOJUICKAIIYI0O HU3YUYEHHUIO C LIEJIbI0
OpraHM3alliy YIPABIEHHsI B 3TOU cdepe U ToCIeayoNIei aBTOMAaTH3alliK TIpoliecca yrpasieHus. B pamkax qaHHOM



KHUTH JUI HAaC B MEPBYIO O4Yepenb MPEICTABISIIOT WHTEPEC MpeIMETHBIE OOaCTH, TaK WIIM WHA4Ye CBSI3aHHBIE CO
cepoli IKOHOMUKH U (PHHAHCOB.

OOBeKkTOM Ha3bIBaeTCs 3JIEMEHT HH(POPMAIMOHHOM CHCTEMBI, CBEICHHS O KOTOPOM XpaHSTCS B 0ase
JIaHHBIX. MHOTAa OOBEKT Takke HAa3bIBAIOT CYINIHOCTHIO (OT aHri, entity). Kimaccom 0O0BEKTOB Ha3bIBAIOT WX
COBOKYITHOCTb, 00JIaJIAI0NIYI0 OJTMHAKOBBIM HA0OPOM CBOMWCTB.

ATpubyT — 3T0 HMH(OPMALMOHHOE OTOOpaXKe€HUE CBOWUCTB 00BekTa. Kaxnaplii 00BEKT XapakTepusyeTcs
HEKOTOPBIM Ha0OPOM aTpUOYTOB.

KiTroueBbIM 371IEMEHTOM JTaHHBIX HA3BIBAIOTCS TaKoH aTpuOyT (WK TpyIa aTpuOyTOB), KOTOPHIH MO3BOJISET
OTIPEICITUTh 3HAYCHUS APYTUX IEMEHTOB-IaHHBIX. 3alMUCh TAHHBIX (aHTJ, SKBUBAICHT record) - 3TO COBOKYITHOCTh
3HAYCHUH CBI3aHHBIX 3JICMEHTOB JJAHHBIX.

[lepBuuHblii K04 — 3TO aTpuOyT (WM Tpymma arpuOyTOB), KOTOPBIM YHHUKAIBHBIM 00pa3oM
UACHTH(DUITPYIOT KKABIA 3K3eMIDUIIP 00BEKTa (3amuch). BTOPHYHBIM KITFOUOM Ha3bIBAeTCS aTpuOyT (MM Tpymima
aTpuOyTOB), 3HAYEHHE KOTOPOTO MOXKET IMOBTOPATHCA I HECKOJBKHX 3aruceil (3k3eMIutsipoB o0bekTa). [Ipexne
BCEr0 BTOPHYHBIE KITFOUN HCIOIB3YIOTCS B OIEPAIIHSX ITONCKA 3aIHCEH.

Iponienypbl XpaHEHUs MAHHBIX B 0a3e JOJKHBI MOJYUHITHCS HEKOTOPHIM OOLIMM TMPUHIUIAM, CPEIH
KOTOPBIX B MIEPBYIO OUEpelb CIEAYET BBIIEIHUTS!

LEJIIOCTHOCTD M HEIIPOTUBOPEUYNBOCTD TAHHBIX, TIOA KOTOPHIMH IIOHUMAETCS Kak (pU3ndecKasi COXpaHHOCTh JaHHBIX,
TaKk ¥ MPeAOTBPAICHUE HEBEPHOI'O HCIOJIb30BAHMS JAHHBIX, MTOJICPIKKA JOMYCTUMBIX COYCTAHWH WX 3HAUCHUH,
3alIKTa OT CTPYKTYPHBIX UCKAKCHUN W HECAHKIIMOHUPOBAHHOTO JOCTYIIA;

MUHHMaJbHasT M30BITOYHOCTD NAaHHBIX 0003HAaYaeT, 4To 000 3JIeMEHT NaHHBIX JODKEH XpaHUThCsS B 0Oase B
€IUHCTBEHHOM BHJIE, YTO ITO3BOJISIET H30€)KaTh HEOOXOAUMOCTH AyOIMpPOBaHHs ONIEPAIi, TPOU3BOIUMBIX C HUM.

[IporpammMHOe obecniedeHue, OCyIECTBIIONIeE Oolepaly Hasl 0a3aMu JaHHbIX, nory4yunio Hazanue CYB/]
— cHcTeMa yrpaBieHus 0a3aMu HaHHBIX. OYeBHIHO, 4TO ero padoTa JOoJDKHA OBITH OpraHM30BaHA TAKWM 00pa3oM,
YTOOBI BBITOJHSINCH IEPSUNCICHHBIC PHHITUITEL.

Mogesan oprann3aniu JaHHBIX

Habop npuHIMTIOB, ONpENENSIONINX OpPraHU3aIMI0 JIOTHUECKONW CTPYKTYpHl XpaHCHWS NAaHHBIX B 0Oase,
MOJTY4YHJT HA3BaHUE MOJICNN JJaHHBIX. Moienu 6a3 JaHHBIX OIPEIeNISIOTCS TPEMst KOMIIOHEHTaMH:

- IOIyCTUMOM OpraHu3aley JaHHbIX;

- OTPaHUYCHHUSMH IIEITOCTHOCTH;

- MHOXECTBOM JIOITyCTUMBIX OTEpaIuid.

B TCOpHUU CHUCTEM YIPABJICHUA 633aM1/1 JAaHHBIX BBIACIIAIOT MOACJIN HYCTBIPEX OCHOBHBIX THUIIOB!:
HEePapXIUIECKYI0, CETEBYIO, PEIIIUOHHYIO i 00hEKTHO-PEISIIUOHHYIO.

TepMHUHOJIOTHYECKOW OCHOBOW JIITUEPApXUUCCKOM W CETECBOW MOJCNICH SIBJISIOTCS TIOHATHS: aTpHOYT,
arperat ¥ 3amuch. [log arpuOyToM (3IIEMEHTOM JaHHBIX) MOHUMAETCS HAaUMEHbIas TOMMEHOBAaHHAS CTPYKTypHast
efuHNIA JaHHBIX. [lonMeHOBaHHOE MHOXXECTBO aTpHOYTOB MOXKET 0Opa30BBIBATh arperaT JAaHHBIX. B HEKOTOPBIX
CIlydastX OTAETBHO B3SITHIA arperat MOXET COCTOSTh U3 MHOKECTBA PK3EMIUIIPOB OJAHOTHUIIHBIX JaHHBIX, WIIH, KaK
C€IIC TOBOPAT, ABJIATHCA MHOXCCTBCHHBIM 3JICMCHTOM. HaKOHeH, 3aM1ChI0 HA3bIBAIOT COCTABHOM arperar, KOTOprﬁ
HE BXOJUT B COCTaB JIPYTHX arperatros. B mepapxuueckoil Mojienu BCe 3allUCH, arperathl U aTpHOyThl 0a3bl JaHHBIX
00pa3yloT HepapXUIecKH OpraHN30BaHHEIM HA0Op, TO €CTh TAKyI0 CTPYKTYPY, B KOTOPOH BCE DJIEMEHTHI CBS3aHBI
OTHOIICHUAMU NMOJYUHCHHOCTH, U IIPHU 3TOM H}OGOﬁ QJIEMEHT MOXET MOAYHNHATHCA TOJBKO OAHOMY KaKOMy-HHGyI]L
JIpyromy sneMeHTy. Takyro (popMy 3aBUCHMOCTH YA00HO M300pakaTh C MOMOIIBIO IPEBOBUAHOIO rpada (cxemsl,
COCTOSIIEH M3 TOYEK M CTPEIIOK, KOTOpas CBS3HA U HE MMEET HUKIOB). [IpuMep HepapXudeckoil CTPYKTYphI 0a3bl
JAHHBIX MIPUBEICH Ha puc. 1.

Puc. 1. Cxema uepapxuueckoii mooenu O0aGHHBIX



TunmuHbIM mpesncTaBUTENIeM ceMeiicTBa 0a3 AaHHBIX, OCHOBAaHHBIX Ha MEPApXWYECKON MOJEIH, SBIACTCS
InformationManagementSystem (IMS) ¢upmer IBM, mnepBas Bepcust KoTopod mosBHiIack B 1968 T.
Konuenmus cereBoil Mojieny AaHHBIX cBA3aHa ¢ uMeHeM Y. baxmana. CeTeBod MOAXOM K OpPTaHM3aLUU JAHHBIX
SBIAETCA PACHIMPEHHEM HepapXudeckoro. B mepapxXxmdyecKux CTPyKTypax 3alHCh-NIOTOMOK [ODKHA HMETh B
TOYHOCTH OJJHOTO TIPEJIKa; B CETE€BOI CTPYKTYpPE JAaHHBIX IIOTOMOK MOXKET UMETh JII000€ YMCIIO IPEAKoB (puc. 7.2).

Puc. 2. Cxema cemegoit mooenu 0aHHBIX
CereBas b/l cocTouT u3 Habopa 3amuceid U HaOopa CBA3CH MEXIy 3THMH 3allMCAMH, TOYHEe, U3 Habopa
SK3EMIUISPOB 3amKcedl 3aJaHHBIX THUIOB (M3 JOIMYCTHMOTO Habopa THIIOB) M HA0Opa DK3EMIUIAPOB U3 3aJaHHOTO
Habopa THUNOB cBsA3W. [IprMepoM CHCTEMBI YIpaBieHWs JaHHBIMH C CETEBOW OpraHm3alyved sBiieTcs
IntegratedDatabaseManagementSystem (IDMS) xomnanun CullinetSoftwarelnc., pazpaborannas B cepenune 70-x
rogoB. OHa mpenHa3HAaYeHa JUIs WCIOJB30BaHWSA Ha "OONBIUX" BBIYMCIHTEIBHBIX MAalllMHAX. ApXHTEKTypa
CHCTEMBI OCHOBaHa Ha mpemiokeHusx DataBaseTaskGroup (DBTG), ConferenceonDataSystemsLanguages
(CODASYL), opranusanuu, OTBETCTBEHHOM 3a ONpeAeIeHIe CTaHAAPTOB A3bIKa porpaMmuposanust Kobos.
Cpeny TOCTOMHCTB CHCTEM YIIPaBJICHHUS JaHHBIMH, OCHOBaHHBIX Ha MEPAPXUIECKON WIIN CETEBOU MOJEIIX,
MOTYT OBITh Ha3BaHbl MX KOMIIAKTHOCTh M, KaK IPaBHJIO, BHICOKOE OBICTpPOAEICTBHE, a CPEAn HEIOCTATKOB -
HCYHHUBEPCAJIbHOCTD, BbICOKAsA CTCIICHb 3aBUCUMOCTH OT KOHKPCTHBIX JaHHBIX.

Tema 2. 3-x ypoBHeBasi apxuTeKTypa Ansi-Sparc

OcHoBHas Lienb cucTeMbl ympasieHus b/l 3akmiouaercst B TOM, YTOOBI HMPEAOCTABUTH IIOJIB30BATEIIO
a0CTpakTHOE MpPEACTABICHUE NAHHBIX, CKPHIB KOHKPETHBIE OCOOCHHOCTH XPaHCHUS W YIPABICHUS TaHHBIMH.
CrenoBaTenbHO, OTIPABHON TOYKOW I MpOoeKTHpoBaHUU b/l mOmKHO OBITH o0Iee omrcanue WH(POPMATNOHHBIX
MoTpeOHOCTEH OpraHU3aIy, KOTOPhIE JOHKHBI HAWTH OTpakeHue B cozfaBaeMoii b/,

Kpome Toro, mockomeky BJl sBusercs oOmmM pecypcoM, TO KaKIOMY IOJIB30BATENI0 MOXKET
moTpedoBaThCs CBOE, OTIIMYHOE OT APYTHX IPENCTABICHUE O XapaKTePHCTHKAX WHPOPMAINH, MPEACTABICHHON B
B/1. [Ins yooBiIeTBOPEHUS 3THX HOTPEOHOCTEH CTPYKTypa OOMBIIMHCTBA COBPeMEHHBIX Kommepueckux CYB/] B Toit
WJIM MHOW CTETeHU CTPOUTCs Ha 06a3e Tak Ha3biBaeMoii apxutektypbl ANSI-SPARC.

Apxurextypa ANSI-SPARC mnpencrasiser coOoif 3 ypoBHS OMMCaHMS JIEMEHTOB IAaHHBIX — BHEUIHHH,
KOHUENTyallbHbld M BHYTpeHHHH. llenbp TpeXypOBHEBOM  apXWUTEKTYpbl 3aKJIIOYacTCd B OTIEJICHUHU
MOJTb30BATENHCKOTO TIpezcTaBienust b/l oT ee husmyeckoro npeacTaBiIeHus.
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BHemnuit ypoBeHb — npeacTaBiIeHUE JaHHBIX C TOYKH 3peHHs Moyib3oBarteneil. OH COCTOUT U3 HECKOJIBKUX
pa3IMYHBIX BHEIIHUX NpeacTaBieHuii b

Kaxxaplii mostb30BaTellb UMEET JIEJI0 ¢ MPEICTaBICHHEM “pealbHOr0 MUpa” B HanbOosiee YA0OHOH JUIsl HEro
¢opme. BHemrHee npeacTaBleHHE JAHHOTO IIOJIB30BATEINS COJACPKUT TONBKO TE€ CYIIHOCTH, aTpUOYTHI M CBSI3H,
KOTOpbIE eMy MHTepecHbl. OH MOXET HUYEro He 3HaTh O APYIHX CYLIHOCTSX, coaepxamuxcs B 6aze. Kpome Toro,
pa3NuYHBIC TPEACTABICHUS MOTYT II0-Pa3HOMY OTOOpakaTh ONHH WM Te K€ NaHHEBIe (Hampumep, GpopMaThl [ar).
HekoTopsle npeacTaBieHuss MOTYT COJepKaTh MPOU3BOIHBIC WIIM BBIUMCIAEMBIE JJAHHBIE, KOTOPBIE HE XPaHATCS B
BJ1, a co3matorcst Mo Mepe HaJOOHOCTH.

KonuenryansHeIi ypoBeHs — 0000maroniee npeacrasinenne bJ{. OmuceBaeT T0o, Kakue TaHHBIC COACPIKATCS
B BJI, a Takxe CBS3M MEXIy HUMU. ODTOT YPOBEHb COIEPXKHUT JIOTHUECKYIO CTpykTypy BJl ¢ Touku 3peHus
angmunucTparopa b/[. Ha koHLenTyalbHOM YpOBHE MPEACTABICHBI CIEAYIOMINE KOMITOHEHTBI:

* BC€ CYIIHOCTH, VX aTpUOYTHI U CBSI3H;

* OrpaHUYEHMs], HAaKJIa(bIBa€Mble Ha JaHHBIE;

* ceMaHTH4YecKast HHPpOpMaIus O JaHHbIX;

- HH(OpMAISI 0 Mepax obecrieueHHs: 6€30IMaCHOCTH U MOAECPKKHU LIEIOCTHOCTH JaHHBIX.

KoHnuenryanbHelii ypoBeHb MOAJEPKUBAET KaKJO€ BHEIIHEe NpencTaBieHue. OJHAKO 3TOT ypOBEHb HE
COJIEPKUT HUKAKUX CBEIECHUI O METOAax XpaHeHus AaHHbIX. Hampumep, onucaHue CyIHOCTH JODKHO COIEPKaTh
CBCCHUA O TUNAX MOAaHHBIX, WX JJIMHC HJIA MaKCUMaJIbHOM KOJWYECTBEC CHUMBOJIOB, HO HE JOJDKHO COACPIKATH
CBEJICHUH 00 opraHM3aliy XpaHEeHUs, HalpuMep 00 00beMe MPOCTPaHCTBa, B OalTax.

Buytpennuii yposens. ®uzuueckoe npeacrasieHue b/ B maMsaTi KoMIbpoTepa. 3TOT YPOBEHb OIMCHIBACT,
Kak mH(popMaIus XpaHUTcs B 0a3e naHHBIX. OH COMCP)KUT OIUCAHUE CTPYKTYP JAHHBIX M OpPTaHHU3aIlH OTACIbHBIX
(aiiyoB, UCIIONB3YEMBIX JJIS XPaHCHHUS JTaHHBIX Ha 3alIOMUHAIONINX yCTpoiicTBaX. Ha aTOM ypoBHE OCyIIeCTBIIsIETCS
B3anmogeiicteue CYB]] ¢ meromamu noctyma OC. Ha BHyTpeHHEM YpOBHE XPaHUTCS CIICAYIOIIAst HHPOPMAIIHIS:

* paclpenesieHue JUCKOBOr0 IIPOCTPAHCTBA Ul XPaHEHUA JaHHBIX U UHIEKCOB.

* CBEJICHMSI O PA3MEIICHUH 3aIHCEH.

* CBEICHUS O C)KATUH JaHHBIX U BEIOPAHHBIX METOMIAX UX IIU(PPOBAHUSL.

OTa apXHUTEKTypa IO3BOJISIET OOECHECUYUTH JIOTUYECKYI0 M (PH3MYECKyI0 HE3aBHCHMOCTH IpH paboTe ¢
naHHbIMH. Jlorndeckas HE3aBUCHUMOCTb MPEANoJaraeT BO3MOXHOCTb H3MEHEHHUs OJHOr0 MpUIIOKeHHs 0e3
KOPPEKTUPOBKU APYruxX MNPHIOKEHUH, padotaromux ¢ 3To xe BJ[. duznueckas HE3aBUCHUMOCTH IMPENIOaracT
BO3MOXXKHOCTh TIEPEHOCA XPaHUMOM WHpOpPMAIMM C OXHUX HOCHTENCH Ha Jpyrue IIpH COXpPaHECHHH
paboToCIOCOOHOCTH BCEX NMPUIIOKECHUHN, paOOTAIOIINX C 3TUMU JIaHHBIMHU.

Tema 3. PeassinoHHast MoaeJib JaHHBIX
1. OchogHble noHsMusL penyuoOHHOU MOOeU OAHHbIX
B ocHOBE pENSIIMOHHBIX CHCTEM JICKHT PEIBIUOHHAS MOACTh NAaHHBIX. [IpHHIMITEI PETSIIMOHHON MOICITH
ObuH 3a510keHBI B 1969—1970 rr. amepukanckum ydeHbiM E. @. Komiom (E. F. Codd), B To Bpems paboTaBimum B
kopropanuu IBM. Bynyun matemaTHKOM MO 00Opa30BaHHIO, OH MPHUBHEC B O0JIACTh yIpaBICHHS 0a3aMu TaHHBIX
CTPOTHMe MaTeMaTHYeCKHe MPUHIUIBI U TOYHOCTh, KOTOPHIX HE XBaTal0 PaHHUM CHCTEMaM. XOTS PeNSIHUOHHBIA
MOJIXOJ] YTBEPWIICS HE cpa3y, MOKHO OTMETUTh, YTO TIOYTH BCE CO3JIaHHBIE C KOHIA 70-X TT. MPOAYKTHI 0a3 JaHHBIX
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OCHOBaHBI IMEHHO Ha peJIMOHHOM mnoxaxoze. [lomasisitoriee GONBIITMHCTBO HAYYHBIX HCCIIEAOBAHUI B 00OJacTH
0a3 JaHHBIX B TCUCHUE MOCICTHHUX 35 JIET TaKKe MPOBOIIIOCH IMEHHO B 3TOM HAIPABICHUH.

PaccmarpuBas ¥ MOCTENIEHHO YTOYHSS OCHOBHBIC IOHATHS PEIAIMOHHON MOJIENH, OyIeM UMETh B BUAY TPH
KOMITOHEHTBHI MOJIEJIN TaHHBIX
CTPYKTYPHI IaHHBIX,
OTIepaIiy, KOTOPHIE MOYKHO BBITIOJIHATH HAl JaHHBIMH, U
OTpaHMYCHUS, CBA3aHHBIE C 00ECIICUCHNEM LIEIOCTHOCTH TaHHBIX.

OCHOBHO# CTPYKTYpOH JaHHBIX B PEISLUOHHON MOJETH SBISIFOTCS TAOJIUIIBI, HA3bIBAEMBIC B PEIISIIMOHHON
Teopuu oTHoneHusAMHA. COOCTBEHHO OT TepMHHA OTHOIICHHUE (TTO-aHTIUICKH relation) ¥ MPOM30IIIIO caMO Ha3BaHHE
MoJeIn — pesinuoHHas. Ha puc. 6.1 mpuBeneH mpuMep TakoWd TaOIUIBI-OTHOUICHHS W TOSCHEHUE OCHOBHBIX
TEPMHUHOB PEIIITHOHHON MOJIEITH — KOPTEXK, KapANHATBHOE YHCII0, aTPUOYT, CTEIIeHb, JOMCH, IIEPBUYHBINA KITFOY.
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Puc. 3.1. OTHOIIEHUE U €r0 KOMITIOHEHTHI

KopoTko, moka He OdYeHb CTPOrO, OCHOBHBIC ITOHSATHS PESIIUOHHOW MOAETH MOYKHO OIIPENCeITUTh
CJIEYIOLIUM 00pa3oM.

OTtHomeHre 3T0 Tabauna, momoOHas MPHUBEACHHONW Ha puc. 6.1, cocrosimas W3 CTPOK M CTOJOIOB U
HMEIoIIasi BBEPXY CTPOKY, Ha3bIBACMYFO 3aIOJIOBOK OTHOIICHUS.

CTpoku TabIMIIBI-OTHOIIICHHUS Ha3bIBAIOTCS KOpTEkaMu (tuple), a cronbist atpubytamu (attribute).

KonnmgecTBOo KOpTekKeil B OTHOIICHWHM HAa3BIBACTCS KapAWHAIHHBIM YHCIOM OTHOIICHHUS, & KOJHYECTBO
aTpuOyTOB HA3BIBACTCS CTECIICHBIO OTHOIICHHSL.

Kaxnmpiii  aTpuOyT B OTHOIICHHM HMMEET HAMMEHOBAHUE, KOTOPOE YKAa3blBaC€TCSI B 3aroJIOBOYHOM
YaCTH OTHOIICHUSI.

Kitrou oTHOIIEHUS — 3TO aTpHOYT WM HA0Op aTpUOYTOB OTHOIIEHHS TaKHE, YTO B JIFOOOH MOMEHT BPEMEHH
B OTHOIIICHUH HE CYMICCTBYET CTPOK, U KOTOPBIX 3HAYCHHE WIIM KOMOWHAIUS 3HAYCHWH KITFOYEBBIX aTpHOYTOB
SBJSIFOTCS ~ OMWHAKOBBIMH.  Kitfou,  TakuM  00pa3oMm,  SIBISCTCS ~ YHUKAIBHBIM  HACHTH()UKATOPOM
KOpTexkelt oTHomeHus (Ha puc. 6.1 KIIto4eBoi aTpuOyT BRIAEICH JKUPHBIM MIPUPTOM).

JIOMEH OTHOIIEHUSI — 3TO MHOXXECTBO 3HAYCHHUH, U3 KOTOPOTO MOTYT OpaTbcsi 3HAUCHHS KOHKPETHOTO
atpuOyta. To ecTh KOHKpeTHBI Habop 3Ha4yeHWH atpubyra B 000 MOMEHT BPEMEHH JIOJKCH OBITh
MMOJIMHO’KECTBOM MHOXKECTBA 3HAYCHHH JIOMEHA, HA KOTOPOM OIpENeNieH 3TOT aTpuOyT. 3HA4YeHWs atpuoyTa,
KOTOPBIE OTCYTCTBYIOT B MHOXKECTBE, 33JaBAEMOM JIOMEHOM, SIBJISIFOTCS] HEAOITY CTUMBIMH.

[TonsiTHEe MOMEHA SBIAETCS BAKHBIM UIS PEIIIUOHHON Moaenu. JloMeH (paKTHIecKu 3aJaeT OrpaHnIeHUs,
KOTOPBIM JOJDKHBI yIOBIETBOPSTh 3HAYCHHS COOTBETCTBYIOLIETO aTpHOyTa.

Kak yxe oTMe4anoch, NpPUBEICHHBIC BBIIIC OINPEACICHUS HE SIBILIIOTCS CTPOTMMHU. Takue TEpMHHBI
Kak Ta0nuIia, CTpoKa, cToiI0eI, CTPOro ToBOps, HE SIBISIOTCS IOJHOCTBIO SKBHBAICHTHBHIMH HCIOJB3YEMBIM B
PEISIIIMOHHON  MOJIENIHN MaTeMaTHIECKIM MOHSITHAM OTHOIICHHE, KOPTEK, aTpUOyT COOTBETCTBEHHO. OnmHaKo Ha
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MPAKTHKE UX YacTO HCIIOJb3YIOT MMEHHO KaK CHMHOHHMMbI, YTO, B OOIEM, JAOMYCTHUMO, €CIH MPU 3TOM IIOHUMATh,
KaKO# eHCTBUTENBLHBINA CMBICI BKJIBIBACTCS B OTH TCPMHHBIL

2. Cmpyxkmypol 0aHHbIX PENAYUOHHOU Modenu. Penayuonnvie omuoweHus

OTHoIIIEHHE SBIISIETCSI OCHOBHOM CTPYKTYypOH, C TIOMOIIBI0 KOTOPOM TPEACTABISIIOTCS [JaHHBIE B
PETSMOHHON MOJIEIH.

[pexne yeMm nath Gojee CTPOroe OnpeIeIeHUe MOHATHIO OTHONICHUE, HEOOXOJUMO OTMETHTD, UYTO CIICAYET
pa3nuuarh JBa MOHSTHUS: OTHOLICHHE KAaK MIepeMEHHasi 1 3HaueHUe oTHouIeHust. OTHOIICHHe-TIEpEMEHHast HIMEET TOT
K€ CMBICII, YTO U MIEPEeMEHHBIE B A3bIKAX IPOrPaAMMHUPOBAHHS.

OTHOIIICHHE-TIEPEMEHHAS — 3TO HMMEHOBAaHHBIH OOBEKT, 3HAYEHHE KOTOPOTO MOXET HM3MEHITHCA CO
BpeMeHeM. 3HAUCHHE 3TOU MIEPEMEHHOM B JIF000H MOMEHT BpeMeHH U OYJeT 3HAUCHHEM OTHOIICHHS.

Bnauaie pacCMOTpUM OIIPCACIICHUC OTHOIICHUA B CMBICJIE 3HaueHue oTHoIIeHud. OTHOIIEeHne-
3HA4YCHUC NPCACTABIIACT c0o00li MaTeMaTHYECKOE MHOXKECTBO DJIIEMEHTOB CIIEayromero Bnjaa.
. <A1Dy> | <A2D2> i ... ! <Ap:Dp> |
t <AqVir> L <AVie> 1 L. <ApVin >
L <AgV2e> L <A2V22> L ... L <ApVoan> |
: : _ L _ :
<A1-V/ 1> <A2-'Vj2 > . - <An-V1n >
T o R T :
v <A1 Vm1> 0 <A2Vmz2 > | t <AnVmn> !

Puc. 3.2. MHOXXeCTBO 3JIEMEHTOB, IIPEACTABIISIIOIINX OTHOILIEHUE

Kak BHIHO M3 pUCYHKa 2, MHOXKECTBO 3JIEMEHTOB, M3 KOTOPBIX 00pasyercst OTHOIIeHHE R comepxuT aBe
YaCTH: 3ar0JIOBOK OTHOIICHUS U TEJIO OTHOLICHUS.

MmuosxectBo Al, A2, ..., AN — 3TO MHOXECTBO UMEH aTpUOYTOB OTHOIICHHUSI.

CoBokymnHocts D1, D2, ..., DN — 310 Habop JOMEHOB, Ha KOTOPOM OIPEIEIIEHO 3TO OTHOIICHHE.

3aroJoBOK OTHOIICHHS — OTO (PUKCHPOBAHHOE MHOXECTBO aTpHOYTOB WM, TOYHEE, Map <uMs-
aTpuOyTa: MMs-I0MeHa™>:

{<Al:D1 > <A2:D2 >, ...,<An:Dn >},

npuveM Kakabiii aTpubyT AK COOTBETCTBYET OMHOMY M TOJBKO omgHOMy momeny DK (k= 1, 2, ..., n), Ha
KOTOPBIX OIPE/IEIIEHO OTHOIICHHE.

B ortHomennu Bce nmena atpudytoB Al, A2, ..., An, JOIKHBI OBITh YHHKAJIbHBIMU. JJIEMEHTHI 5k€ Habopa
nomenoB D1, D2, ..., Dn He oOs3aTenbHO pasziuyHbl. OTCIOA CIEAYET, YTO pa3Hble aTpuOYTHl OTHOIIECHHS MOTYT
OBITH OIIPECTICHBI HA OTMHAKOBBIX JJOMEHAX.

WHorxa cTpyKTypy, 3a1aBacMy0 3aroJIOBKOM OTHOILEHUS, Ha3bIBAIOT CXEMOW OTHOLICHHS.

Teso oTHOIIGHHS — 3TO CTPYKTYPA, IIPEACTABIISIONIA COO0M MHOXKECTBO KOPTEKEH.

Kaxnprif KopTex —3T0 MHOXKECTBO Map <UMs-aTpuOyTa: 3HaYCHUE-aTpUOyTa™> CISIyIero BUIA:

{<AlVil><A2:Vi2> ..., <An:Vin>}

(i=1,2,..., m, rme M — KOJIAYIECTBO KOPTEIKEH B ITOM MHOXKECTBE).
Kaxngas Takas mnapa <ums-atpuOyTa :3HaueHue-aTpuOyra>, 10 ecthb <AK:Vik>, coorBercTByeT
nape <AK:Dk> mnst KaXKJI0T0 atpubyTa AK B 3aroJIOBKE OTHOILIEHUSI. st o060 TaKou

mapbl <AK:Vi k> anemenr Vi K sBistercst 3Hauenuem u3 gomena DK , koTopsiit cBs3an ¢ atpubyrom AK.

3HaveHue M, TO €CTh YUCIIO KOPTEKEH B OTHOIICHUH, HA3bIBACTCS KapIMHAIBEHBIM YHCIOM OTHOIICHHS.

3HaueHune N, TO €CTh YHCIIO aTPHOYTOB OTHOIICHHMS, Ha3bIBACTCS CTETIEHBI0 OTHOLIEH! R.

I/ICXO)IH U3 TPUBCACHHBIX OHpeﬂeﬂeHI/Iﬁ YK€ OOJIKHO 6I)ITB BUAHO, 4YTO ONPEACICHHOEC TaKUM
00pa3oM OTHOIIIEHWE U OOBIYHAS JBYMEpHAs TaOJIUIlAa — 3TO HE OJHO M TO JXe. MOXXHO COTJIACHTBCS C TEM,
97O TabJMIIa MOXKET KCIIONB30BaThCsS B KAadeCTBE KOHKPETHOTO TpaHUecKOro IPEICTaBICHUS Ha OyMmare mwin
OKpaHC 3HAYCHUA OTHOLICHUS. O}IHaKO JOJIDKHO 6LITL IIOHATHO, qTO HE BCsAKast Ta6HI/I]_Ia ABIIACTCA
n3o0paxeHueM oTHoIIeHUs. [Ipu wncmonb30BaHWM TaONMMIBI B KAayecTBE IPEACTABJICHHS OTHOIICHUS CIEIyeT
MPUICPIKUBATECS  ONPEICICHHBIX IPABHJ HHTEPIPETAIAM €€ JJIEMCHTOB B COOTBETCTBHE C IPUBEICHHBIM
OIIpe/ieIeHHeM OTHOIIEHHS M ero CBOMCTBaMH, KOTOpbIe OoJiee Mo JpoOHO PacCMaTPHBAIOTCS HIKE.

OnpenenuB TakuM 00pa3oM IOHSATHE OTHOLICHUSI B CMBICIIC 3HAYCHUE OTHOLICHUS, TEMeph MOXKHO
copMynInpoBaTh OINpeAeIeHHe s OTHOIICHUS, NTOHMMAeMOro B CMBICIIE IIEPEMEHHOM, TO eCThb CTPYKTYpBHI,
KOTOpasi B pa3HbIc MOMEHTHI BPEMEHH NPUHUMACT Pa3IMYHbIC KOHKPETHBIC 3HAYCHUS (BUJ KOTOPBIX OINPEICICH
BBIIIIE). DTO ONpe/e/ieHUEe UMEET CICIYIOIIUI BHI.
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ITycts R — mepemennas otHomenus. Ilepemennas R MokeT mpuHHNMaTe B pa3Hble MOMEHTHl BPEMEHHU
pa3iIuuHbIe 3HAYEHUS, OJHAKO MPH 3TOM BCE BO3MOXKHBIE 3HAUEHUSI KOHKPETHON MEePEeMEHHOM OTHOIIEeHUs R OyyT
HMMETh OJMHAKOBBIE 3ar0JIOBKH (CXEMY).

3 Ceoticmea omHowienu

Pemsitimonnoe otHOIIEHNE 00/1agaeT CACAYIOIINMHI CBOMCTBAMH.

B OTHOLICHUY HET OTUHAKOBBIX KOPTEIKEH.

KopTtexu oTHOIICHUS HE YIIOPSI0YeHBI (CBEPXY BHHU3).

ATpuOyTHI OTHOIICHHUS HE YIOPSIOUEHBI (CIIeBa HAIIPABO).

Bce 3Hauenus aTpuOyToB aTOMapHbI (CKaJISPHBI, HEIETUMBI).

IlosicHnM 3TH cBONCTBA.

OTcyTCTBHE B OTHOIICHUN OJIMHAKOBBIX KOPTEXKEH

DTO0 CBOMCTBO clieayeT u3 TOTO (axkra, YTO TEJO OTHOILICHUS — 3TO MaTeMaTU4eCKOe
MHOECTBO (KopTexkeil). B kiaccuueckold TEOpUM MHOXKECTB [0 ONPEACTICHUI0O MHOXKECTBO HE COAEPIKUT
OJIMTHAKOBBIX 3JIEMEHTOB.

DTO CBOMCTBO SBJIAETCS  OJHUM W3  TNPUMEPOB  OTMEYaeMOW  BBIIIE  HEIKBUBAICHTHOCTH
MOHATHH OTHOIIEHHE U Tabmuna. Tabmuma (B obmeM ciydae) MOXKET COAEpXKaTh OJMHAKOBBIE CTPOKH W,
CIIEIOBATENBHO, TAOIHUIIA, CONIEPIKAIIAsT OJIHAKOBEIE CTPOKH, HE MOYKET OBITh OTHOLICHNUEM IO OIIPEACIICHUIO.

BaXHBIM CIENCTBHEM TOTO, YTO B OTHOIICHWH HET OAWHAKOBHIX CTPOK-KOPTEKEH, SBISIETCS TO, YTO B
OTHOIIIEHUH BCET/Ia CYIIECTBYET 10 KpaiiHel Mepe OJIMH MOTeHIUAIbHbIN KITto4. JIeHCTBUTENBHO, TaK KaK KOPTEXKH
YHUKAIBHBI, TO 0053aTeIbHO KOMOMHAIIMSA BCEX MM YacTH aTpUOyTOB OyneT o0ianaTh CBOHCTBOM YHUKAIBHOCTH,
H, CIE0BATEIHHO, MOXKET CIYKHUTH KIIFOYOM OTHOIICHUS, OTHO3HAYHO UACHTU(UIMPYIOMINM KOPTEKH.

Koprexu oTHOIICHHS HE YITOPsIOUeHBI (CBEpXY BHU3)

OTO CBOHCTBO TakKe CIIEAYET U3 TOTO, YTO TEJIO OTHOIICHHUS — 3TO MaTeMaTHIECKOE MHOXKECTBO, a IIPOCTHIe
MHOXECTBA B MAaTEMATHKE HE YIOPSIOYEHBL. Tak, B OTHOIICHWH, MPEICTABICHHOM Ha puc. 6.1, KOPTEKH MOTIIH
OBITh PaCIOJIOKEHBI B JIIOOOM JIPYroM MOpsIIKe, U, TEM HE MEHee, 3TO BCe paBHO ObLJIO OBl TO YK€ caMOe OTHOIICHHUE.
Ucxons u3 CKa3aHHOTO, K OTHOILICHUIO HE MIPUMECHUAMBI TaKue TTOHSATHS,
KaK MepBbI KOPTEXK, MOCIEIHUN KOPTEXK, NECATHIA KOPTEXK, CICIYIOMNNA I NPEAbIIYIIUNA KOPTEXK U T. .
Jpyrumu cioBaMy, B OTHOLIEHUU OTCYTCTBYET IO3ULMOHHON afpecalus KOpTEKeN.

OOparnieHne K KOHKPETHOMY KOPTEXKY, €ro WACHTU(PHUKAIUS MOTYT OBITh OCYIIECTBIEHBI TOJBKO TIO
KITIOYY OTHOIICHHS.

DTO CBOMCTBO TaK)KE CIY)XKUT HWUIFOCTpAlMed HE SKBHBAJICHTHOCTH ITOHSITHW OTHONICHWE W Tabnuna. B
OTJIMYHEC OT OTHOLICHUSA, CTPOKH B Ta6JII/ILle BCErja ynopsa0o4cHbl — €CTh NI€pBasA CTPOKaA, BTOpas, NOCJICAHAA U T. O.

ATpuOyTHI OTHOIICHHUS HE YIIOPSIOUEHBI (CJICBa HAITPaBO)

OTO CBOHCTBO cieqyeT M3 TOro (hakTa, dUTO 3arojOBOK OTHOIIEHHS TaKKE OIPENeNieH Kak IMPOCTOe
MaTeMaTH4ecKoe MHOXKECTBO, @ IMEHHO: MHOXKECTBO Map <uMs-aTpuOyTa: UMs-TOMEHa™>.

Hcxoas u3 3Toro, eciii B pECTaBICHHON Ha pHc. 6.1 TaOuuIe Te e aTpuOyThl OBUTH ObI PACCTABIICHBI B
KaKOM-JHOO APYTOM IOPsIKE, TO 3TO BCE paBHO OBLIO OBI TO jke camoe oTHommIeHUE. [109TOMY He CyIecTByeT Takux
MOHSATHH, KakK NMEpBBIA aTpuOyT, MOCIeAHUI aTpuOyT, CIACAYIOMMN WM HpeAbIIyInil aTpuOyT U T. 1. ATpuOyT
BCErJIa aJipecyeTcs WK ONPEIENATCS 10 €r0 MMEHH, a He 10 PACTONIOKEHHUIO B OTHOLICHHH.

ITo sTOMy MyHKTY TOHSTHS OTHOIIECHHE U TaOJIHIA Takke He coBmamaroT. CTomOubel 0OBIYHOM TaOIHUIEI, B
OTJIMYHE OT aTpUOyTOB OTHOIICHHMS, BCETa YIOPSIOUSHBI CJIEBa HAMPABO.

3HavyeHUsI BceX aTpHOYTOB SIBISIOTCS] aTOMapHBIMHU

B pemsiumoHHOH MOIENW TOMEHBI, Ha KOTOPBIX OIPEICNCHBl aTpUOyTHI OTHOUICHUS, U W3 KOTOPBIX
«4epnarTcs» (akTUIecKue 3HAUCHUs aTpHOYTOB, MOTYT COAEPKATh TOJBKO aTOMapHbIe (HEeACTNMBbIC, CKaISIPHEIC)
3HaueHus. J[pyruMu clioBaMy Ha TIEPECEUSHUH CTONOA U CTPOKH TAaOJIUIIBI, IPECTABISIONICH OTHOIICHHUE, TOJKHO
OBITh B TOYHOCTH OJHO 3HA4YCHWE, a He HAOOp 3HAYCHUH WM Kakas JIMOO CIOoXHas (CoCTaBHas) CTPYKTypa
3Ha4YEHUH.

Hcxo0a u3 u3noogicento2o gvluie Mamepuand, MepmMuH peisiyoHHas 6a3a OaHHbIX MOJICHO Onpeoeiums
cneoyiowumM 0opasom.

Pensumonnast 6a3a [maHHBIX — 3TO0 0a3a [AHHBIX, BOCIPHHHMAaeMas IIONIb30BAaTEIeM Kak Habop
HOPMAaJIN30BAHHBIX OTHOLIECHUH pa3TUnYHON CTENEHH.

Bripaskenne BocupuHEMaeMasi IOJIb30BaTENIEM TOBOPUT O TOM, YTO HJES PEISIIUOHHON MOJIETM OTHOCUTCS
K BHEITHEMY W KOHIENITYyaTbHOMY YPOBHSIM CUCTEMBI, a HE K BHYTPEHHEMY YPOBHIO.

KonnenrtyansHass NpUBIEKATEIBHOCTh PEIALNOHHON MOJAEIHM IAaHHBIX COCTOMT B TOM, YTO B HEil Bce
JaHHBIC TPEAMETHOW OONAaCTH MPEICTABIIIOTCS OJHUM M TOJBKO OTHHM CIOCOOOM C ITOMOIIBIO JTOCTATOYHO
MPOCTOM CTPYKTYPBI AaHHBIX, KOTOPOH SIBISICTCS OTHOIICHUE, M YETKO OMUCAHHBIM HAOOpPOM HEOONBIIOrO YHCIa
orepanuii Hajg HUMU. C MOMOIIBIO0 OTHOIICHHUH MPEICTABIIIOTCS KaK CYIIHOCTH MPEIMETHON 00JIaCTH, TaK W CBSI3H
MEXIy CYIIHOCTSMH. [Ipr 3TOM OT mONB30BaTENsl CKPHITHI SIBHBIC YKa3aTeNu Ha (Qaiiibl WM 3alHCH JaHHBIX, UX
(U3UYECKUIA UK JIOTHYESCKUH MOPSIOK K MECTO PACIIONOKEHHS.
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[IpoBons mapaiiens MEXITy ONMHUCAHWUEM NPEAMETHOW OO0JIACTH B TEPMHMHAX CYIIHOCTEW, WX CBOWCTB H
CBsI3eil MEKIY HUMH B MOJICIU CYIIHOCTB-CBSI3b M PACCMATPUBACMON PEIAIHOHHON MOJIETbI0, MOKHO OTMETHUTD,
YTO PEIAUOHHOE OTHOIICHHUE SBISICTCS CPEICTBOM JUIS MPEACTABICHHUS MHOMXECTBA 3K3EMIUIIPOB OTHOTHITHBIX
(oOyragaromux OMMHAKOBBIM HAOOpPOM CBOWCTB) CYIIHOCTEH HIIM CBS3CH MOJIEIHUPYEMOU IMpeIMETHOH o0nacTy.
ATpuOyTHI OTHOIICHNUS, BMECTE C IOMEHAMH, Ha KOTOPBIX OHH OMPEAEICHBI, CIIy>KaT CPEICTBOM OIMCAHUS CBOWCTB
CYIIIHOCTEH i cBsi3eil. KopTexku OTHOIICHUS MPEACTABIIOT B 9TOM CIIydae MHOXKECTBO KOHKPETHBIX IK3EMILISIPOB
CYIIIHOCTEH W CBsI3€H OJHOTO THIA. 3HAYCHHUS KIIOYCBBIX aTPUOYTOB SIBISIOTCSI CPEICTBOM HICHTH(HKALNU 3THUX
MPEICTABISIEMBIX KOPTEKAMHU 3K3EMILIIPOB.

Tema 4. IlpoexTupoBanue b/l MeTogoM HOpMaJIM3aLUU

[Tpu npoexTrpoBaHNH 0a3bI JTAHHBIX PEIIAIOTCS BE OCHOBHBIX IMPOOJIEMBL:

Kakum o0pazoM 0T0Opa3uTh OOBEKTHI HPEAMETHOW OONACTH B aOCTPakTHBIE OOBEKTHI MOJACTH IaHHBIX? JTO
JIOTHYECKOE MTPOCKTHPOBaHKE 0a3 TaHHBIX.

Kak ob6ecreunTh 3(QQEKTUBHOCTh BBITOJHEHUS 3alpOCOB K 0a3e JaHHBIX? DTO mpodieMa (QHU3HYECKOTO
MPOEKTUPOBaHUs 0a3 JaHHBIX.

B caywae pemsmmoHHBIX 0a3 AaHHBIX TPYOHO NPEACTABUTH KAaKHe-THOO OONIME PEHEeNTH MO YacTH
(bM3HYECKOTO TMPOSKTUPOBAHMS. 31eCh CIHMIIKOM MHOTO 3aBHCHUT oT wucnoibdyemoii CYBJI. Iloatomy MbI
OTPaHUYMMCSl BOIIPOCAMHU JIOTHUECKOT0 MPOEKTHPOBAHUS PESIMOHHBIX 0a3 NaHHBIX, KOTOPbIE CYLIECTBEHHBI MPH
HCTIONIB30BaHuH JIF000# pensiuonnoi CYB/I.

Byzem cumraTh, uTO MpOOIEMa MPOESKTUPOBAHUS PEIALMOHHON 0a3bl TAaHHBIX COCTOUT B OOOCHOBAaHHOM
MPUHATUH PELIEHUH O TOM,

W3 KaKUX OTHOIIEHUM T0JKHA cocTosITh b/l n
Kakue aTpuOyThI JOJKHBI OBITh Y 3TUX OTHOIICHUI
olpeieJIeHHe IEPBUYHBIX, BHEIITHUX KII0UeH U OrpaHUYEHUN LEJIOCTHOCTH.

IIpoexmupoganue perssyuoHHbIX 6a3 OAHHBIX C UCHONL30BAHUEM HOPMATUZAYUU.

CHayana pacCMOTPUM KJIACCUYECKHI MOAXOI, TPU KOTOPOM BECh MPOIIECC MPOSKTUPOBAHUS MTPOU3BOJIUTCS
B TEpMHHAX PEJSIUOHHONW MOJENH NAaHHBIX, ITyTeM IOCIEIOBATEIHHBIX MPUOMIDKCHUH K YIOBICTBOPUTEIEHOMY
Ha0Opy CXeM OTHOLICHUH.

IIpenmeTHast 06JaCTh - 3TO YaCTh PEATBHOTO MHUpPA, JAaHHBIE O KOTOPO MBI XOTHM OTpa3uTh B 06a3e JaHHBIX.
Hampumep, B KauecTBe MpPeIMETHOH OOJIACTH MOXHO BbIOPATh OYXTaITEPHIO KAKOTO-THOO MPEANPHITHS, OTICI
KaJpoB, OaHK, MarasuH u T.1. [IpeaMeTHas o0macTh OECKOHEUHA U CONEPKUT KaK CYyIHICCTBCHHO BayKHBIC TIOHATHUS U
JaHHBIE, TaK M MaJO3HAYalllMe WIM BOOOIEe HE 3Hauallue JaHHble. Tak, ecli B KayecTBe MPEAMETHON 001acTh
BBIOpaTh yYeT TOBApOB Ha CKJale, TO MOHATHA "HakiamHas" W "cuer-¢dakTypa" SBISIFOTCS CYIMIECTBEHHO BaXKHBIMHU
MOHATHAMH, & TO, YTO COTPYIOHHIIA, MIPUHUMAIOIIAs HAKIIAJHBIC, MMEET OBOUX JNIETeH - JTO I ydeTra TOBapOB
HEBaXHO. O)lHaKO, C TOYKH 3pCHHA OTACJ]Ia KaApOB AaHHBIC O HAJIUYINU I[eTeﬁ SABJIFOTCS CYIIECTBECHHO BAXKHBIMU.
Taxum 00pa3zoM, BaKHOCTH JaHHBIX 3aBHCHT OT BEIOOpa MpEeAMETHOH 00IacTH.

HcxoaHoH TOYKON MPOEKTUPOBAHMSI ABJSICTCS MPEACTABJICHUE MPEIMETHON 00JacTH B BHZIE OJHOTO WU
HECKOJIBKHMX OTHOIICHMH. Ha Ka’kmoM mrare MpoeKTHPOBaHMS HMPOU3BOIUTCS HEKOTOPHIM HAOOp cXeM OTHOIICHHH,
oOyajaronMx JTy4dlIuMH CBOMCTBaMH. [Iporecc MpOEKTUPOBAaHHUS TPEACTaBIsIET COOOW MpoIlecc HOpMAaTU3aIH
CXEM OTHOIICHWH, TPHYEM KaXaas CIEAyIoIas HopMalbHas (opma o0JagaeT CBOHCTBAMH IJIyUIIUMH, YEM
npeablayLas.

Kaxmoit HOpManmbHOM (opMe COOTBETCTBYET HEKOTOPHIM ONpeAeNeHHbIH Habop oOrpaHW4YeHuil, u
OTHOIICHUE HAXOMUTCS B HEKOTOPOH HOpMATbHON (opMme, €CIii YHOBICTBOPSET CBOWCTBEHHOMY el HabOpy
OTpaHUYCHHUII.

PaccMoTpuM B KadecTBe MpeAMETHOW OOJACTH HEKOTOPYH) OPraHHU3alHiO, BBHITIONHSIONYI0 HEKOTOPHIE
MPOEKTHL. Mozenb mpeAMETHOW 00JIACTH OIHIIEM CICAYIOIINM HE(POPMATEHBIM TEKCTOM:

CoTpyIHUKY OpraHU3aIliH BBIOIHSIIOT IPOEKTHI.

[IpoeKThl COCTOAT U3 HECKOIBKUX 3aJaHUM.

Kaxxaplit coTpyHUK MOXET y4acTBOBaTh B OJTHOM HMJIM HECKOJBKUX MPOEKTaX, UM BPEMEHHO HE Y4acTBOBAaTb HU B
KaKUX MPOCKTaX.

Haxg xaXgpIM MPOEKTOM MOXET padoTaTh HECKOJNBKO COTPYAHUKOB, MM BPEMEHHO TIPOSKT MOXKET OBITh
MIPUOCTaHOBIICH, TOTJa HA/T HUM HE paboTaeT HU OAWH COTPYIHUK.

Hax xaxasimM 3aganreM B IpoekTe paboTaeT poBHO OAWH COTPYIHUK.

Kaxxaplit cOTpyIHUK YUCIUTCS B OJJHOM OTHEJIE.

Kaxnplit coTpynHuK uMeeT TenedoH, HaXOISIIMNACS B OTACIIE COTPYTHUKA.

B xonme AONOIHUTENBHOIO YTOYHEHHMS TOrO, KaKHe JIaHHble HEOOXOJUMO YYHUTHIBaTh, BBISICHUIIOCH
cllefyIolIee:

O KaXIOM COTpYIHUKE HEOOXOAMMO XpaHUTh TaOenbHbI HOMep M (amuinto. TaOenbHBIA HOMEp SBISETCS
YHHUKAJIBHBIM JJ151 K&XKJIOT0 COTPYIHHUKA.
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Kaxxnp1it oTaen umeeT yHUKaIbHBIN HOMED.

Kaxaprit mpoekt umeet HoMep U HarMeHoBaHue. Homep npoekTa sSBIseTCS YHUKAIBHBIM.

Kaxxnas paboTa U3 mpoekTa UMeeT HOMEp, YHUKAIBHBIN B Mpeaenax MpoekTa. PaboTel B pa3HBIX MPOEKTaX MOTYT
HWMETh OIMHAKOBBIE HOMEPA.

IlepBas HopmanbHas Gopma (1H®D) - 3T0 oObruHOE oTHOWIEHHUE. JIF000E OTHOIIEHHE aBTOMATHUYECKH YXKe
Haxoautcs B 1H®. HanmoMHUM KpaTko cBOHCTBa OTHOIIEHUH (3TO M OyayT cBolictBa 1HD):
B OTHOIIICHUH HET OJTUHAKOBBIX KOPTEIKEH.
Koprexu He ynopsijoueHsl.
ATpuOyTHI HE YIOPSAAOUYEHBI U PA3TUYAIOTCS TI0 HAMMEHOBAHHUIO.
Bce 3Hauenns aTpuOyTOB aTOMapHBI.

B xone mornueckoro MoAenTupoBaHus Ha TIEPBOM LIare MpeaioxKeHO XPaHUTh JaHHBIE B OJTHOM OTHOILLEHUH,
UMEIOLIEM CIIEAYIOIUE aTpUOYTHL:

COTPY/IHUKH OT/IEJIbI ITPOEKTHI (H COTP, ®AM, H OT/, TEJI, H IIPO, ITPOEKT, H 34/TAH)
20e

H_COTP - mabenvHulii HoMep cOMpyOHUKA

DAM - pamunus compyonura

H_OT/I - Homep omOena, 8 KOMOPOM YUCTUMCA COMPYOHUK

TEJI - menegpon compyoruka

H_IIPO - Homep npoexkma, Hao Komopwvim pabomaem compyOHUK

IIPOEKT - naumenoganue npoexma, Had KOMopbvlm pabomaem compyOHUK

H 3A4J/]AH - Homep 3a0aHus, HA0 KOMOpbvIM pabomaem cOmpyOHUK

T.Kx. Kax#cOblil COMPYOHUK 8 KANCOOM NPOEKMe 8bINOHAEN POSHO OOHO 3a0aHUe, MO 8 Kauecmee NOMeHYUAIbHO20
NePEUHH020 KIIOYA OMHOWEHUS. HeoOX00uMo 83amb napy ampubymos {H_COTP, H ITPO}.

B mexywuit momenm cocmosinue npeomMemnot 001acmu ompaxcaemcesi Cle0Viowumy (hakmamu(evloesieHsl
KArOUesble ampudymoi):

H COTP | ®AM | H OTJ | TEJI | H IIPO | IIPOEKT | H 34A/IAH

1 Hsanos 1 11-22- 1 Kocmoc 1
33

1 Heanos 1 11-22- 2 Knumam 1
33

2 Ilempos 1 11-22- 1 Kocmoc 2
33

3 Cuodopos 2 33-22- 1 Kocmoc 3
11

3 Cuodopos 2 33-22- 2 Knumam 2
11

Taoauya 1 Omnowenue COTPYITHUKH OT/EJ/IbI IIPOEKTHI

HepmoctaTku 3TOr0 OTHOLICHUS:
HeBO3MOKHOCTh BCTaBUTL COTPYIHHMKA, KOTOPHIA HE MPUHUMACT ydacTHE HU B OJHOM IIPOCKTE, AHAIOTHYHO
HEBO3MOKHO BCTaBUTh MIPOCKT, CCIM UM ITOKA HUKTO HE 3aHMMAETCS — aHOMAJIUsI BCTAaBKH. [I[pudnHa 3TO# aHOMaTHK
- XpaHEHHE B OJHOM OTHONICHWUHU PAa3HOPOAHOW MH(pOpMAIH (M O COTPYAHUKAX, U O MPOCKTaX, H O paboTax 1o
MIPOEKTY).
Wzmenenne umHpopManuu o (amMuiINM, Ha3BaHWM MPOEKTa, Tele(oHEe MPHUBOMUT K HEOOXOAMMOCTH H3MEHSTH
WH(POPMAIIIIO B HECKOIBKHX MECTaX — aHOMaJus oOHoBIeHuUs. [IprurHa 310l aHOMAaniK —30bITOYHOCTD XPAHEHHS
nHpopManuu (IOBTOp (haMIIINi, Ha3BaHWUH MPOEKTOB, TeIe(POHOB).
[Ipu ynanenmn nHbpopmammn, HanpuMep o npoekre Kocmoc, Oynmer yrepsHa mupopmarms o Ilerpose, T.K. oH
paboTaeT TONBKO B TOM MPOEKTE — aHOMAJHS yaaneHus. [IpudanHa 3TOH aHOMAINH - XpaHEHHE B OJJHOM OTHOIICHUM
Pa3HOPOIHOM WH(POPMAIIHH.
Bvisod - Ommnowenue COTPYJHHKH OT/IEJIbI ITPOEKTHI naxooumcs ¢ 1H®, no npu smom, xax 6OvLio
NOKA3AHO 8blule, 102UHeCKds MOOelb OAHHBIX He COOMEEemcmayem Mooeau npeomemuol ooracmu. basa oannvix,
OCHOBAHHAS HA Maxol moodenu, Oyoem pabomams HenpasuivHo. Taxum oOpazom, nepsol HOPMATLHOU Gopmbl
He0oCmamouHo 0Jisl NPABUILHO20 MOOEUPOBAHUSL OGHHDIX.



s yeTpaHeHUsT yKa3aHHBIX aHOMANNH, U MIPABWIBHOTO MTPOSKTUPOBAHMS MOJEIHN TAHHBIX IPUMEHSCTCS
METOJ HOPMAJIU3aLMH OTHOILICHUH.

IlepeBoa OTHOLICHUS B CIECAYIOLIYI0 HOPMAIbHYIO (POpMY OCYILIECTBISETCS METOIOM "JEKOMMIO3UIMU 0e3
noteps"". Takast IEeKOMITO3UITUS TOJKHA 00ECTIEUYNTh TO, YTO 3alPOCHI (BRIOOPKA JIAHHBIX 110 YCIOBHUIO) K UCXOTHOMY
OTHOIICHHUIO U K OTHOILICHHSIM, ITOJyIaeMBIM B PE3YJIbTaTe IEKOMITO3HUIIUH, TaTyT OTUHAKOBBIN pe3yIbTaT.

B Teopun pensroHHbIX 6a3 JaHHBIX OOBIYHO BBIAEISAETCS CIIEMYIOIIas MOCIe[0BaTeIbHOCTE HOPMaIIbHBIX
hopm:
nepBas HopMmaibHas ¢popma (1NF);

BTOpas HopMmanbHas popma (2NF);

TpeTbs HopMasibHas Gopma (3NF);

HopMmainbHas ¢opma boiica-Kogna (BCNF);

yeTBepTast HopMaybHas Gopma (4NF);

nsTas HopManbHas popMa, WM HopMaibHast popma npoekimu-coeanHenus (SNF v PJ/NF).
OCHOBHBIE CBOWCTBAa HOPMAIBHBIX (HOPM:

KaxkIas cleayromas HopMajbHas (opMa «IydIie) IpeIbLIyIeH;

IIpU TIepexo/ie K CIeAYIOIeH HopManbHOH (popMe CBOICTBA NMPEAbIAYIINX (OPM COXPAHSIIOTCS.

B ocHOBe mpomecca MPOEKTHPOBAHHS JISKAT METOI HOPMAJIH3alUHM U JEKOMITO3UIAN OTHOIICHUS,
HaXoJfIerocs B NpeAblaylied HOpManbHONH ¢opMe, B 1Ba WM Oojiee OTHOILICHUS, YAOBICTBOPSIOMINX
TpeOOBaHMAM CIIEIYIOLIEH HOPMAIBHON (POPMBIL.

Meton HOpManm3anuy (a2 3HAYUT MIPOLECC MPOSKTHPOBAHKA) OCHOBAH Ha IOHATHH (PYHKIHOHAIHHON
3aBUCHMOCTH aTpHOYTOB OTHOIIECHHS — QyHIaMEeHTaJIbHOE ITOHATHE B TEOPHHU PEILIIMOHHBIX 0a3 JaHHBIX.

Onpenenenne. DyHKINOHAIBHAS 3aBUCHMOCTh

B otHOmenun R atpudyT Y QyHKIIMOHANBHO 3aBHCUT OT aTpuOyTa X (X ¥ Y MOTYT OBITh COCTAaBHBIMH) B
TOM M TOJILKO B TOM CITydae, €CJIM KaXKJIOMy 3HaYeHHIO X COOTBETCTBYET B TOUHOCTH OAHO 3HadeHue Y: R.X (r) R.Y

X =¥

Hpumep 1. B omnowenuu COTPY/JTHUKH OTAEJIbI ITPOEKTBI mosicno npusecmu credyouue npumepsl
(DYHKYUOHATLHBIX 3A8UCUMOCTEN.!

3asucumocmo ampu6ym06 om Knrnodda OmHOWeHuA.:

{H _COTP, H IIPO} — @AM

{H _COTP, H ITPO} —  HOT[A

{H _COTP, H ITPO} — TEI

{H _COTP, H IIPO} —  IIPOEKT

{H _COTP, H IIPO} —  H 34JJAH

3asucumocmov ampubymos, xapaxmepuzyouux compyoHuKa om mabeibHo20 HoMePa COmpPyOHUKA:

H COTP — @AM

H COTP —  HOTI[J

H CcoTP —  TEI

3asucumocms HAUMEHOBAHUS npoexkma om Homepa npoekma.
H _ITIPO —  IIPOEKT

3asucumocmo Homepa menegpona om Homepa omoena:
H oTq — TEJI
3ameuanue. Ecnu ampubymvl X cOcmaeisiiom nomenyuanvhvii kaoy omuowenus R, mo nioboi ampubym
omuoutenust PyHKYUOHATLHO 3asucum om X.

Heobxooumo omauuams nousmusi @QyHKYuoHanwbHOU 3a8ucumocmu 6 mamemamuxe u PB/[. B
Mamemamuieckom NOHAMUY GYHKYUY 018 QuUKCUpo8anno2o 3navenus X coomeemcmaeyiowee sHavenue QyHKyuu

¥ =7z 6ce20a 00HO u mo duce. B npomusononosicnocmes s3momy 6 omuoulenusax 3HaverHue 3a6Ucumo2o ampuoyma
MOdCem NPUHUMAMb PA3IUYHbIE 3HAYEHUS] 8 PA3IUYHBIX COCMOSHUAX Oaszvl Oannvix. Hanpumep, ampubym ®AM
@yuxyuonanvno sasucum om ampubyma H _COTP. Ilpeononosicum, umo ceuyac compyoHux ¢ mabenrbHbim
Homepom 1 umeem pamunuro «HMeanosy, no compyoHux modicem cmeHums gamuauio, Hanpumep Ha « Cuooposy.
Omnpenenenue. HexiroueBoit arpuOyT
HexroueBbIM aTpuOyTOM Ha3bIBACTCS JIFOO0H aTpHOYT OTHOIICHUS, HE BXOISIIMN B COCTAB JIFOOOTO KITIOYA
(B 4aCTHOCTH MEPBUYHOTO KJIFOYA).
Ilpumep @AM, H_OT]], TEJI, IPOEKT, H 34/IAH

Bmopas nopmanvnas popma
Omnpenenenue. OTHOmeHHe R HaxoauTcs Bo BTOpod HOpManbHOH ¢Gopme (2NF) B TOM M TOJIBKO B TOM
cirydae, koraa Haxonutes B 1NF, U kaxapIii HEKIIFOUeBOH aTprOyT MOTHOCTHIO 3aBUCUT OT HEPBHUYHOTO Kiro4a (T.e.



OT BCEX aTpUOyTOB B HETO BXOAAIINX), €CIIM NEPBUYHBIN KII0OY OTHOLICHUS SIBISIETCSI IPOCTHIM (T.€. KIIIOY COCTOHT
W3 OIHOTO aTpudyTa), TO OTHOILLEHHE aBTOMaTH4ecKy Haxonutcs B 2HD.

Omnowenue COTPY/IHUHKH OT/EJIbI ITPOEKTBI ne naxooumcs 6 2H®, m.x. ecmov ampubymuoi,
3asucawie om Yyacmu cOCmagHo20 NEPEUYHO20 KU
3asucumocmov ampubymos, Xxapaxmepusylowux compyoHuKa om mabenbHo2o HoMepa compyOHUKA AAAEMCs
3A8UCUMOCTNBIO OM YACU CTIOJCHO20 KNI0YA:

H COTP — ®AM H COTP —H OTJ H COTP —TEJI

3asucumocms HAUMEHOBAHUS NPOEKMA OM HOMEPA NPOEKMA AGNAEMCI 3AGUCUMOCNBIO OM YACTU NEPEUUHO2
kmoua: H IIPO — ITIPOEKT

s mozo, umobvl ycmpanums 3a8UcumMocms ampudymos om 4acmu nepeuyHo20 Kayd, HYJHCHO NPOU38eCmU
0EKOMNO3UYUIO OMHOUIEHUS HA HECKONLKO omHouteHuil. [Ipu smom me ampudymol, KOmopbie 3a8UCs Om 4acmu
NEePEUYHO20 KII0YA, GbIHOCAMCI 8 OMOeIbHOE OMHOUEeHUe.

Omnowenue COTPYJHHKH OT/AEJIblI ITPOEKTbI oexomnoszupyem Ha mpu OmMHOUICHUS —

COTPYJIHUKH OT/EJIbI, IIPOEKTHI, 3A/IAHHUAL.

Omnowenue COTPYJTHUKH OT/EJIbI (H COTP, ®AM, H OT/, TEJI):
(DyHKL;MOHa/leble sasucumocmu.
3asucumocmev ampubymos, Xapakmepusyouux compyorHuKka om madeibHo20 Homepa COmpyOHUKA:
H COTP — ®AM
H COTP —*H OTJ
H COTP —TEJI
3asucumocmo Homepa meneghona om Homepa omoena.
H OTJ —TEJ
H COTP ®AM H OTA TEJI
1 Heanos 1 11-22-33
2 Ilemposg 1 11-22-33

3 Cuoopos 2 33-22-11
Omnowenue COTPY/THUKH OT/IEJIbI

Ommnowenue IPOEKTHI (H_ITPO, ITPOEKT):
DYHKYUOHATbHBIE 3A8UCUMOCIIU
H IIPO — IIPOEKT

H ITPO |ITPOEKT

1 Kocmoc
2 Knumam
Omnowenue IIPOEKTbI

Omnowenue 3SATAHHA (H_COTP, H ITPO, H 34/IAH):
DYHKYUOHATbHBLE 3AGUCUMOCTIU
{H COTP, H ITPO} —> H 3AJAH

H_COTP H_IIPO H 3AJIAH

1 1 1
1 2 1
2 1 2
3 1 3
3 2 2

Omnowenun 3AJAHUA



Ananuz 0exomMno3upo8anHviX OMHOUEHULL:

Ommuowenus, nonyuennvle 8 peyibmame 0ekomnosuyuu, naxooames ¢ 2H®. Jleticmeumenvro, omuouteHus.
COTPYJHUKH OT/HEJIbI u IIPOEKTBI umetrom npocmvie KioyU, c1e008amenbHO d8MoMamuyecKu Haxo0samcs
6 2HD, omnowenue 3AJAHHA umeem cnodcHulll K04, HO eOuHcmeeHHwlll Hekarouegou ampudbym H 3A/JAH
@yukyuonanvro sasucum om eécezo kuova {H_COTP, H IIPO}.

Yacmo anomanuti ycmpanena:

Tak, Oannvie 0 COMPYOHUKAX U NPOEKMAX MeNnepb XPAHAMCS 8 PA3TUUHBIX OMHOUEHUSX, NOIMOMY NPU NOAGNEHUU
COMPYOHUKOB, He YUACMEYIOWUX HU 6 OOHOM HpOoeKme npocmo 000a6NAImMCs KOpmedcu 6 OmHOUuleHuUe
COTPYJHHUKH OT/EJIbI. Touno makdwce, npu NOAGLEHUU NPOEKMA, HAO KOMOPLIM He pabomaem HU OOUH
compyouux, npocmo ecmasisiemcs kopmeoic 8 omuowerue IIPOEKTBI.

Damunuu compyoHuKo8 U HAUMEHOBAHUS NPOEKMO8 menepv Xpawamcs 6Oe3 uzbvimounocmu. Ecau compyonux
CMEHUmM Pamunuio uny NPoeKm CMeHUm HaUMeHOo8aHUe, Mo MaKoe 0OHo8IeHUe 6y0em Npou3eedeHo 8 OOHOM Mecme
Ecau no npoexmy @pemenno npexpawenvt pabomul, Ho mpebdyemcs, ymodsl Cam NPOEKm COXPAHUNCS, MO OIS MO0
npoexma yoansomcs coomeemcmeayowjue xopmedicu 8 omuowenuu 3AJAHHUA, a oannvie o camom npoexkme u
OanHble O COMPYOHUKAX, Yyuacmeosasuiux 6 npoekme, ocmaiomcsa 6 omuouwenusx IIPOEKTbBI u
COTPY/IHUKH OT/EJIBI.

Tem ne menee, uacmev aHoOManUll paspeuiums He yOaioch:

B omnowenue COTPY/JHUKH OT/AEJIBI nenv3s ecmasumv xopmedic (4, [lywnukos, 1, 33-22-11), m.x. npu
9MOM NOAYYUMCA, 4mo 08a compyoHuxka u3z 1-co omodena (Meanoe u Ihwmnukog) umeiom pasuvie Homepd
meneoHo8, a 3Mo NPOMuUBOpeyUm Moodeau npedmMemHol obracmu. B amoii cumyayuu moacHo npeonodxcums 08a
peuienus, 8 3a8UCUMOCI OM MO20, YMO PeanbHO NPOUOUINO 8 NpeoMemHoll obaacmu. [pyeoii Homep menegona
Modicem Obimb 66e0eH N0 08YM NPUYUHAM - NO OWUDKe 4eloseKd, 8600uec0 OaHHble 0 HOBOM COMPYOHUKe, UlU
nomomy umo Homep 6 omoene Oelicmeumenvro usmenuics. 1o20a MoOdCHO Hanucamv mpuzeep, KOMopwli npu
6Ccmagke 3anucu 0 compyoHuKe npogepsem, cosnadaem au mene@oH C yice UMeWUMCcs menepoHom y opyzo02o
compyOHuka 3mozo dce omoena. Eciu nomepa omnuuaiomes, mo cucmema 0012CHA 3a0amb 60NPOC, OCMABUMb U
cmapulii Homep 8 omoeie Ul 3amMeHums e2o Hoguim. Ecau nysicno ocmagums cmapblii Homep (Ho8bill HomMep 88e0eH
OWUOOYHO), MO KOPMENC ¢ OAHHBIMU O HOBOM COMPYOHUKe OYOem 6CMAGIeH, HO Homep menedhoHa Oydem y Heeo
bydem mom, komopwiil Yoce ecmv 6 omoene (8 OanHom cayyae, [1-22-33). Ecau oice nmomep 6 omoene
O0elCmMBUMENbHO USMEHUIICS, MO KOPMedc OY0em 8Casiel ¢ HOBbIM HOMEPOM, U OOHOBPEMEHHO OVOYM USMEHEHbL
HoMepa meneghoHO8 y 6cex COmpPYOHUKO8 9moco e omoerd. M 6 mom u 6 Opyeom ciayuae He oboumucs Oe3
paspabomxu 2pomo30K020 mpueeepd.).

ecnu 8 omoeje MeHsemcs Homep meneona, mo maxue usMeHeHus: HeoOX00UMO 0OHOBPEMEHHO BbLINOIHUNDb 80 8CEX
Mecmax, 20e 3mom Homep meneQoHa 6CMpeuaromcs, uHave OmHOuleHUe CMaHem HeKOPPEKMHLIM — AHOMAIUA
obnoenenusn. [Ipuyuna anomanuu - u306IMOYHOCMb OAHHBIX, MAKIHCE NOPONCOCHHAS. MeEM, YNO 8 OOHOM OMHOUEHUU
Xpanumcsi pasHopoOHas ungopmayusi.

Ilpu yoanenuu nexomopuix OGHHBIX NO-NPENCHEMY MOACEMm npouzoumu nomeps opyeou ungopmayuu. Hanpumep,
ecau yoanums compyonuxa Cuooposa, mo 6yoem nomepsna uHpopmayusi 0 mom, ¥mo 8 omoeie nomep 2
Haxooumcs menegon 33-22-11 — anomanusn yoanenusn. [Ipuuuna anomanuy - Xxpanenue 8 00HOM OMHOULEHUU
PA3HOPOOHOU UHpOpMayuu (1 0 COmpyOHUKAx, u 06 0moenax).

Bb1600 - 102uueckas mooenv 0anHvlx He coomeemcmayem npedmemuou ooracmu. baza dannvlx, ocHosanHas HA
maxoti mooenu, 6yoem pabomams HenpasuibHo. Xoms OCHO8Hble MPYOHOCHU MENePsb CE53aHbl MOALKO ¢ O0HUM
omnowenuem COTPYJTHUKH OT/EJ/IBI.

Tpemvs nopmanvhas hpopma
Onpenenenne. ATpuOyTH HA3BIBAIOTCS B3aMMHO HE3aBHUCHMBIMH, €CIHM HH OAMH M3 HUX HE SIBISCTCS
(YHKIHMOHAJIBHO 3aBHCUMBIM OT APYTOTO.

Onpenenenne. OTHOUIGHAE 4% HAXOXUTCA B TpeTheil HOpManbHOH dopme (3H®D) Toraa m ToNbKO TOrHa,
Korza oTHouieHne Haxonutcst B 2H® u Bce HeKIIroUeBble aTpuOyThl B3aMMHO HE3aBUCHUMBI.
Ommnowenue COTPYAHUKH OT/EJIBI ne naxooumcs ¢ 3H®, m.x. umeemcss (hyHKYUOHATbHAS 3A6UCUMOCTLb
HeKI0Ye8blX ampuOymos (3a6UcumMocms Homepa meneghona om HoMepa omoena):
H OTJ —TEJI
s mozo, umobvl ycmpanums 3a6UCUMOCHb HEKTIOYEBbIX ampubymos, HYJICHO HPOU3BeCMU OeKOMNOZUYUIO
OMHOWEeHUs. HA HECKONIbKO omHowleHul. Ilpu smom me Hexmouesble ampudymvl, KOMopbule AGIAIOMCA 3A6UCUMBIMU,
BLIHOCAMCS 8 OMOEbHOE OMHOUEHUE.
Omunowenue COTPYITHHKH OT/AEJIBI oexomnosupyem Ha osa omuowenus - COTPY/THUKH, OT/IEJIBI.
Omnowenue COTPYTHUKH (H_COTP, ®AM, H_OT]):
DYHKYUOHANbHBIE 3A8UCUMOCTIIL
3asucumocmov ampubymos, Xxapaxmepusylouux COmpyoHuKa om mabeibHo20 Homepa COmpPYOHUKA:
H COTP — ®AM
H COTP —H_OTJ



H COTP ®AM |H OTJ

1 Hsanos |1
2 Ilempos |1
3 Cuoopos |2
Omnowenue COTPY/IHUKH

Ommnowenue OTAEJIbI (H_OT/], TEJI):
DYHKYUOHATbHBIE 3A8UCUMOCTIU:

3asucumocmov Homepa meneona om Homepa omoena:
H OoTJ —TEJI

H OT[q TEI
1 11-22-33
2 33-22-11

Ommnowenue OT/AEJIbI

Obpamum  snumanue wna mo, umo ampubym H OTH, ne sensewuiics Kuo4esbiM 6 OMHOULCHUU
COTPYJIHHUKH OT/EJIbI, cmanosumca nomeHyuanvuvim karoyom ¢ omuowenuu OTHEJIBL. Hmenno 3a cuem
9MO20 YCMpausemcs: u30blMOUYHOCb, CEA3AHHASL C MHO2OKPAMHLIM XPAHEHUeM OOHUX U MeX Jce HOMepos
meneporos.

Buisoo. Taxum obpazom, ece oOHapysicenHble anomanuu oOHOGNeHUs ycmpanenvl. Pensyuonnas mooens,
cocmoswas uz vemvipex omuowenuii COTPY/IHUKH, OT/AEJ/IbI, IIPOEKTHI, 3A/JAHHA, naxooawuxcs 6
mpembetl HOPpMALbHOU opMe COOMBEMCMEYen ONUCAHHOU NPEeOMemHOl 0O1aAcCmu.

Ha mpaxtuke TpeThsi HopMmanbHas (opMa CXeM OTHOIIEHWH JOCTaTo4yHa B OOJNBIIMHCTBE CIIydaeB, U
MpPUBEIICHUEM K TpeTbeld HOpMallbHOW (hopMe MpOIecC MPOCKTHPOBAHUSA PEISIIMOHHON 0a3bl NAaHHBIX OOBIYHO
3akaHynBaeTcs. OJIHAKO WHOT/A TOJIE3HO MPOIOJDKUTE TPOIECC HOPMATH3AIUH.

3ameuanue. Ha mpakTuke, Mpu CO3AaHUU JIOTUYECKOH MOJIENIM JaHHBIX, KaK MPaBWIO, HE CIEAYIOT MPSMO
MPUBENIEHHOMY ajJropuTMy Hopmanu3anuu. OTnbITHBIE pa3paboTUYUKK OOBIYHO Cpasy cTposT oTHouleHus B 3HO.
Tem He MeHee, TPUBEICHHBIN alTOPUTM BAYKEH:
9TOT AJITOPUTM TIOKA3bIBAET, KaKKe MPOOJIEMbl BOSHUKAIOT MPH pa3paboTKe cl1ab0 HOPMATU30BAHHBIX OTHOILICHHIA.
KaK TpaBWJIO, MOJEIh IMPEIMETHOH 00JaCTH HHKOTJAa He OBbIBacT MPaBWIIBHO pa3paboTaHa € IEPBOTrO Iara.
DKcrepThl TPEAMETHOW 00JIACTH MOTYT 3a0BITh O YeM-JIN0O0 YIOMSHYTh, Pa3padOTYHK MOXKET HEMPABHIILHO TIOHSTH
JKCIIepTa, BO BpeMs pa3pabOTKH MOTYT W3MEHUThCA MpaBWia, MPUHATHIE B MPEAMETHOW obnacTw, U T.1. Bce 310
MOXET TPUBECTH K TMOSBICHUIO HOBBIX 3aBUCHMOCTEH, KOTOpPHIE OTCYTCTBOBAJIM B TIEPBOHAYAIBHOW MOJIEITH
npenMeTHOH oOyacti. TyT kKak pa3 ¥ HEOOXOJMMO HCIIOJIB30BaTh AJTOPUTM HOPMAIIU3AIlUH XOTs OBl JJIS TOTO,
4TOOBI YOSIUTHCS, YTO OTHOIICHUS ocTanuch B 3SHD, u torndyeckast MoJienb HE YXYIINIACS.

Yro mony4miaocs — 0000IIeHHe TpuMepa:

H COTP |\®AM |H OT[

1 Usanos |1
2 Ilempos |1
3 Cuodopoeg |2
Omnowenue COTPY/THUKH
H OT] |TEJ
1 11-22-33
2 33-22-11
Omnowenue OT/IEJIBI

H _IIPO ITPOEKT
1 Kocmoc

2 Knumam



Ommnowenue IIPOEKTbBI

H _COTP H _ITPO H 3AJAH

1 1 1

1 2 1

2 1 2

3 1 3

3 2 2
Omnowenun 3AJJAHUA

H®FK (Hopmanvuas @opma Botica-Kodoa)

[lpu mpuBeneHNM OTHOIICHUI MPH MMOMOIIM AJIrOPUTMA HOpMAlU3alMu K oTHoueHusM B 3H® HesBHO
MPEIIIONIaraioch, YTO BCe OTHOIICHHS COJICPIKAT OMUH MOTCHIUAIBHBIN KIF0Y. DTO HEe BCeraa BepHO. PaccMoTpum
CIIeIYFOLIN I IPUMEP OTHOLICHHS, COICPIKAILETO [[Ba KITI0Ya.

Ipumep 1. ITycts TpeOyeTcst XpaHUTh JaHHBIC O MOCTABKAX AeTajell HeKOTOPBIMHU MOCTaBIIMKaMK. [Ipearnonoxum,
YTO HAWMCHOBAHUS IOCTABIIUKOB SIBISIOTCA YHUKAIBHBIMH. KpoMme TOro, KaKAblii MOCTaBIIUK HMEET CBOW
YHUKAIbHBIH HOMep. JIaHHbBIe O IOCTABKaX MOYKHO XPaHHUTh B CIEAYIOIEM OTHOLICHHU:

HomMmep nocraBminka | HammenoBanue nmocrapmuka Homep nerasum |[locraBiasemoe KOJIM4eCTBO

PNUM PNAME DNUM VOLUME
1 Odupma 1 1 100
1 Odupma 1 2 200
1 Odupma 1 3 300
2 Dupma 2 1 150
2 Dupma 2 2 250
3 ®dupma 3 1 1000

OtHomrenue "IocraBkn"
JlaHHOE OTHOIIEHHE COAEPKUT 1Ba moTeHnuanbHex Kimoda - {PNUM, DNUM} u {PNAME, DNUM}. Buato, uro
JTAHHBIC XpaHHTCH B OTHOIICHUHU C I/I36I)ITOIIHOCTI)IO - HpI/I HU3MECHCHNN HaWMCHOBAaHMs IIOCTaBIIHMKaA, 3TO
HAaMMEHOBaHKE HYKHO W3MEHHUTh BO BCEX KOPTEXKax, IJI€ OHO BCTPEYAETCS.
BrisiBisiem umeromyecs: pyHKIMOHAIBHBIE 3aBHCUMOCTH (KakK 0OBIYHO, KYPCHBOM BBIJICIICHBI KIIIOYEBbIE aTPHOYTHI):
PNUM —PNAME.
PNAME —#PNUM

{PNUM, DNUM} —*VOLUME
{PNUM, DNUM} —*PNAME

{PNAME, DNUM} —*VOLUME
{PNAME, DNUM} —#PNUM
JlaHHOE OTHOIIEHHE HE COICPKHUT HeKNo4esblx aTpuOyTOB, 3aBHCAMIMX OT YaCTH CJIOXKHOIO Kiroda (CM.
onpeneneare 2H®). JleficTBUTENBHO, OT YacTH CIOXKHOTO Kirodya 3aBucat aTpudyrsl PNAME u PNUM, HO oHM
CaMH SIBIIOTCA KIIFOUEBBIMH. TakuMm 00pa3oM, oTHomeHne Haxoautes B 2HO.
Kpome Toro, oTHoOLIEHHE HE COAEPKUT 3aBUCHUMBIX JPYr OT ApYyra HeKIouegblx aTpuOyTOB, T.K. HEKJIIOYEBOM
atpuOyt Bcero omuH - VOLUME (cMm. ompenenenne 3H®). Takum o0pa3om, TOKa3aHO, YTO OTHOIICHHE
"IToctaBku" Haxomurcs B 3HD.

TakuM 00pa3oM, ONMCaHHBIA paHee AaIrOpUTM HOPMAIM3ALUU HEINPUMEHUM K JAHHOMY OTHOILEHHIO.
OdeBUIHO, OTHAKO, YTO AHOMAJIHS JAHHOTO OTHOIICHHS YCTPAHSIETCS ITyTEeM JCKOMIIO3UIINH €TO Ha JBa CIEAYIOIINX
OTHOUICHUSL:

HOMep nocrapmuka | HaumeHoBaHHe MOCTABIIUKA

PNUM PNAME
1 ®upma 1
2 ®upma 2

3 ®upma 3



OtHomrenue "IocTaBmuku"

Homep nocraBuuka | Homep neranu |IlocraBiasiemoe Ko1n4ecTBo
PNUM DNUM VOLUME

1 1 100
2 200
3 300
1 150
2 250
1 1000

OTtHowrenne "IocraBku-2""

1
1
2
2
3

Omnpenenenue . OTHOLIEHHE £ paxomures B HopMmanbHOU Qopme boiica-Kogna (HOBK) Torna u Toiabpko
TOTJa, KOTZa MHOXECTBO arpuOyToB X (ACTEPMHHAHTHI) BceX (DYHKIIMOHAIBHBIX 3aBHCUMOCTEH SBIISIOTCS
MOTEHIMATEHBIME KITFOYaMH.

X —Y X —MHOXecTBO aTpnOyToB X — IeTepMHHAHTA; Y — 3aBHCHMAs 4acTh

Otnomrenne "TloctaBku" He Haxomutcs B HDBK, T.k. umerorcs 3asucumoctu (PNUM —PNAME wu
PNAME —PNUM), neTepMHHAHTHI KOTOPBIX HE SBJIAIOTCS MOTEHIMATBHBIME KITIOYAMH.
Ans Toro 4toOBl YCTPaHWUTHh 3aBHCUMOCTh OT ACTCPMHHAHTOB, HE SBILIOIINXCS HOTCHIUAIBHBIMU KITIOYaMH,
HEOOXOJUMO IPOBECTH JICKOMIIO3UIMIO, BBHIHOCS 3TH AETEPMHHAHTHI M 3aBHCHMBIC OT HUX YacTH B OTACIBHOE
otHomenne. Otnomenus "[loctaBmuku" u "[locTtaBku-2", momydeHHbIE B pe3yNbTaTe IEKOMITO3UIINA HAaXOSITCS B
HOBK.
3ameuanue. OtHomenue "[locTaBku-2", mMONlydeHHOE B pe3ylbTare JEKOMIIO3WUIMM HMMEET BCEro OO0UH
nomenyuanvuolll kuoy. Iloatomy, 1 ananuza otHomeHus "[loctaBku-2" He TpeOyeTcs NpUBIEKaTh ONpEACICHUE
H®BK, nocratouno onpenenennst 3SHO.
Otnomenue "IlocTaBumky" UMeeT JBa MOTEHIUAIBHBIX KIII0Ya, HO, T.K. APYT'HX aTpUOYyTOB B HEM HET, OHO yXe TaK
MIPOCTO YCTPOECHO, YTO YNIPOCTUTH €0 JANIbIIE HEIb3S.

4H®D (HYemseepmas Hopmanvnas @opma)

Paccmotpum cnenyromuit npumep. [lycts TpeOyercs: yIuTHBaTh TaHHBIE 00 aOUTYpPHEHTAX, IOCTYTAIOMINX
B BY3. Ilpu ananuse npeaMeTHON 001acTH OBLITH BBIICTICHBI CIEAYIONINE TPeOOBaHUS:
Kaxxp1it abUTypHeHT IMEET IpaBoO CIaBaTh IK3aMEHBI Ha HECKONIBKO (paKkyIIbTETOB OMHOBPEMEHHO.
Kaxzplit pakyabTeT UMEeT CBOW CIHCOK CIaBaeMBIX MPEIMETOB.
OnuH # TOT e MPEeAMET MOXKET CIaBaThCsl Ha HECKOIBKUX (paKyIbTETaX.
AGuUTYpHEHT 00s3aH cAaBaTh BCE NMPEIMETHI, yKa3aHHBIE A (aKyIbTeTa, Ha KOTOPBIM OH MOCTYIAaeT, HECMOTPS Ha
TO, UTO OH, MOJKET OBITh, YK€ CIaBaJl TAKUE K€ NMPEMETHI Ha APYToM (haKyJIbTeTe.

[penmonoxxum, 9T0 HaM TpeOyeTCss XPaHUTh NAHHBIE O TOM, KaKHe MPEIMETHI JOIDKEH CHaBaTh KasKIBIA
abutypuenrt. [lonpITaeMcsa XpaHUTh JaHHBIE B OTHOM OTHOIICHNH "AOuTypueHTsI-PakynpreTsl-IIpenmeTs':

AOutypuent | DaxkyabTer IIpeamer
NBanos Maremaruyeckuii | MatemaTika
NBanoB Maremarndeckuii | MapopMaTiKa
NBanoB Puznyecknit MaremaTuka
NBanos duznyeckuit ®duznka
[Terpos Marematudeckuii | MatemaTuka

ITerpos Maremarndeckuii | MapopmaTiKa

OtHouenue "Aoutypuentoi-@akyasterbl-IIpeamers”

B nmanHBIf MOMEHT B OTHOLICHWHM XpaHUTCS MHPOpMANUs O TOM, YTO aOHTypHEHT VIBaHOB mocTymaeT Ha
IBa (akyiapTeTa (MaTeMaTndecku U (Gu3uveckuid), a abutypueHt IleTpoB - Tonbpko Ha MaTemathyeckuid. Kpome
TOT0, MOXKHO CJIENIaTh BBIBOJI, YTO HA MaTEMATUUECKOM (aKyIbTETe HYKHO CIaBaTh MATEMATHKy U HH)OPMATHUKY, a
Ha (H3MIECKOM - MATEMATHKY H (QU3UKY.

Kaxercst, 4T0 B OTHOIICHUM HMEETCS aHOMauWs OOHOBJICHHWS, CBSI3aHHAS C TEM, 4TO IyOIUPYIOTCS
(dammny aOUTYypUCHTOB, HAUMEHOBAHU (HaKyIbTETOB M HAUMEHOBAHUS mpeaMeToB. OHAKO 3Ta aHOMAJHS JIETKO
YCTPaHSETCsl CTAaHJAPTHBIM CITOCOOOM - BHIHECEHHEM BCEX HAUMEHOBAaHHI B OTACIBHBIC OTHOIICHHS, OCTABILIS B
HCXOJTHOM OTHOIICHHUHU TOJIBKO COOTBETCTBYIOIINE HOMEpA!

Homep Homep Homep



AoOutypuenra ®axyabrera |[Ipenmera

1 1 1
1 1 2
1 2 1
1 2 3
2 1 1
2 1 2

MoaudnuuposaHHoe oTHoLeHUe ""AOuTypueHThI-DakyabTeThl-Ilpenmers!"

Homep AOUTYpHEHT
AOuTypHeHTa

1 HBanos
2 [Tetpor

OTtHomenue "AOUTYpUEeHTHI"

Homep DakyJbTeT
dakyabTeTa

1 MatemaTn4ecKkui

2 Ommyeckuit
OTtHomenue "®PakyabreTnl"

Homep Ipeamer

IIpeamera
1 MaremaTuka
2 HNupopmaTrka
3 Omsuka

Otnomenue "Ilpeqmernt"

Teneppb KaxJj0¢ HANMEHOBAHUE BCTPEYACTCS TOJIBKO B OJJTHOM MECTE.

U Bce-Taku Kak B MCXOJHOM, TaK M B MOAU(DHUIIMPOBAHHOM OTHOIICHHH MMEIOTCSI aHOMAJIUH OOHOBJICHUS,
BO3HMKAIOLIME IPH MOMBITKE BCTABUTh WU yIAIUTh KOPTEKHU.

Anomanusi BcraBkd. Ilpum mombiTke n00aBUTH B OTHOIIeHHE "A6uTypueHTh-DakynsreTsi-IIpenmers:”
HOBBIM KopTex, Hanpumep (CunopoB, Marematudeckuif, MaremaTnka), Mbl 00s13aHBI 100AaBUTh TAKXKE M KOPTEX
(CumopoB, Maremarndeckuii, WHpopMaTrKa), T.K. Bce aOUTypHEHTH MaTEMaTHYeCKOro (akyibTeTa 00s3aHBI
UMETh OAMH U TOT K€ CIHMCOK CAaBaeMbIX MpeameroB. COOTBETCTBEHHO, INPH IONBITKE BCTABUTh B
MOJIU(HUINPOBAHHOE OTHOIEHUN KOpTeX (3, 1, 1), MBI 00s13aHBI BCTABUTH B HETO Takke U KopTex (3, 1, 2).

Anomamus ypanenus. Ilpu monbiTke ynanuth koprex (MBaHOB, MartemaTuueckuil, MaTeMaTHuKa), MBI
00s13aHBI yIaIUTh Takke U KopTexk (MBano, Maremarnueckuii, ladopmatrka) mo To# e caMoi IpHYHHE.

TakuM 00pa3oMm, BCTaBKa M yJaJeHHE KOPTEXEH HE MOXET OBITh BBHINOJHEHA HE3aBUCHMO OT JPYTHX
KOPTEKEW OTHOIICHUS.

Kpome Toro, ecnu mbl ynamum koprex (MBaHoB, dusnueckuil, Maremaruka), a BMECTE C HUM U KOPTEX
(BanoB, ®uznueckuii, Guznka), To OyneT morepsHa HHPOPMAIHS O IPEAMETaX, KOTOPHIE TOJDKHBI CIABATHCS HA
¢usnyeckoM GaxkynbTeTe.

Jexommnosummst  otHomeHust "AOutypueHTel-DakynpreTsl-IIpeaMeTsr”  uid  ycTpaHeHHsS —yKa3aHHBIX
aHOMAaJIMi HEe MO’KET OBITH BBHINOJHEHA HAa OCHOBE (DYHKIIMOHAJIBHBIX 3aBHCHMOCTEH, T.K. 3TO OTHOLICHHE HE
COZCP)KUT HHUKAKUX (PYHKIMOHAIBHBIX 3aBHCUMOCTEH. DTO OTHOIICHHE SBIISIETCS IONHOCTHIO KIIOYEBHIM, T.C.
KJIIOYOM OTHOUIECHUS SBJISIETCS] BCE MHOXKECTBO aTpuOyToB. HO ICHO, UTO Kakas-TO B3aUMOCBSI3b MEXYy aTpuOyTamu
uMeeTcsl. JTa B3aUMOCBS3b OIUCHIBAETCS MOHATUEM MHOTO3HAYHON 3aBUCUMOCTH.

B ortHomenun "AGutypuenthi-DaxynpreTsi-IIpeaMeThl" MMeeTcs MHOTO3HAYHAS 3aBHCHMOCTh (Dakymprer 77
Aburypuent|[Ipenmer.

CroBaMH 3TO MOXKHO BBIPa3sUTh TaK - Ui KKAOTO (akyibTeTa (IS KaXXIOro 3HAYCHUS U3 Xy kaxpiit
MOCTYNAIOIINK HA HEro abUTYpUEHT (3HaYeHUE U3 ¥ ) cHaeT oduH u mom dice CHUCOK TpeaMeToB (Habop 3HAYCHUI
eI ), ¥ U Kaxaoro (akynbreTa (I KaKI0ro 3HAUCHUS U3 i ) KXl caBaeMblil Ha (paKysbTeTe SK3aMeH

(3HAYCHHE U3 £ ) CHACTCS OOHUM U MEM HCe CRUCKOM abUTypUEHTOB (HaOOp 3HAYCHHUN U3 ¥). Imenno nammuane



9TOH 3aBUCHMOCTH HE IO3BOJISIET HE3aBUCHMO BCTaBIIATH M yIANATh KOpTexu. Koprexu o0sf3aHBI BCTaBIATHCA U
YIAIATBCS OJHOBPEMEHHO YeablMu HAOOPamu.

B orHomenun "AOutypueHThl-DakynbTeThl-IIpenMeThl" MMEeTcss HMEHHO HEeTpUBHAJIbHAs MHOIO3HAuYHAs
3aBucuMocth DaxynereT 7 AGuTypuent|IIpeamer.

Onpeodenenue . OTHOLIEHNE & paxomures B uemeepmoil Hopmanvhoi ¢opme (4HD) Torna 1 TONBKO TOTIA, KOTIA
otHouleHue Haxoaurcess B HOBK u ne codeporcum nempusuanbhvlx MHO203HAUHBIX 3A6UCUMOCTIEN.

OtHomrenne "AoutypueHTbl-DakynbTeThl-IIpenmeTsl” HaxomutTcess B HOBK, Ho He B 4H®. D10 OTHOIIEHNE MOKHO
0e3 moTeph ACKOMIIO3UPOBATH HA OTHOIICHHUS:

DakyabTeT | AOUTYpHEHT
MaremaTH4ecKuii BanoB
Dduznueckuii HBanoB

Marematuueckuii | [lerpos
OtHomenue "PakyabTeTHI-AOUTYPHEHTHI"

DaKyJbTET IMpeamer
MaremaTtuueckuii | MateMaTtuka
Maremarnueckuii | UudopmaTika

DOu3udecKuit MaremaTtuka

dusnueckuit dusnka

OtHomenue "@akyabrerbi-Ilpenmersr"
B nonyueHHBIX OTHOIIGHUSIX YCTPAHEHBI aHOMAJIMK BCTAaBKU M YAAJICHUs, XapaKTePHbIE JIJIsl OTHOLICHUS
"Aoutypuentsl-DakynpreTs-IIpeqmersr”.

Tema 5. IIpoexTupoBanue B/l ¢ ucnoab30BaHNeM CeMAaHTHYECKUX MoJeJiei
upoxoe pacnpoctpanenue pemsauoHHbIX CYBJ] M uX HCIONIh30BaHHE B CaMBIX Pa3HOOOpa3HBIX
MPIWIOKEHHUAX TMOKA3hIBAET, UTO PEIIIUOHHAS MOJENb NAaHHBIX JOCTATOYHA U MOJACITHPOBAHUS Pa3HOOOPA3HBIX
npeaMeTHBIX obnacteil. OHaKo MPOEKTHPOBAHKE PESIMOHHON 0a3bl NAaHHBIX B TEPMHUHAX OTHOLICHUI HAa OCHOBE
KpaTKO pPacCMOTPEHHOTO HaMH B ABYX MNPEAbIAYHIUX JICKOHUAX MCEXaHH3Ma HOpMaJIMU3allMh 4YaCTO MPCACTABJIISACT
co00if 0YeHb CIIOKHBIN ¥ HEYIOOHBIN JIJISl MPOSKTUPOBIIMKA ITPOIIECC.

Ocpanuuennocmo peassyuoHHOU MOOeIU npU NPOeKMuposanuy 6a3 OaHHbIX

IIpy wucnonb3oBaHUM B MPOEKTUPOBAHUM OrPAHUYEHHOCTh PEJSLUOHHOW MOJENIM IpOsBIsAETCS B
CJIEYIOLUX aCIeKTax.
Monenbs He oOecreurBaeT JOCTATOYHBIX CPEACTB AJISl MpEACTaBICHHUs CMbICia JaHHbIX. CeMaHTHKa peajbHOMH
MpeIMETHOH 00JIACTH OJDKHA HE3aBHCHUMBIM OT MOJEINH CIIOCOOOM IPEICTABIATHECS B TOJIOBE MPOSKTHPOBIINKA. B
YaCTHOCTH, 3TO OTHOCHTCS K OTMEUaBIICHCS HAMH paHee MpoOJieMe MPe/CTaBICHUS OrpaHHYCHHUH IEJIOCTHOCTH,
BBIXO/IAIINX 32 TPEAeIbl OTPAaHUYCHNH MIEPBUYHOTO U BHEIITHETO KITI0Ya.
Bo MHOrHX MPUKIAAHBIX 00JIACTIX TPYAHO MOJECIUPOBATH MPEIMETHYO 00J1acTh Ha OCHOBe MIockux Tabnun40). B
psJe cilydaeB Ha caMOW HaYaJIbHOM CTa UM MPOCKTUPOBAHUS TU3AWHEPY MPUXOJUTCS HEJETKO, MOCKOJIBKY OT HEro
TpebyeTcst onmucaTh MPEIMETHYIO 00JIACTh B BUJIE OJHOHN (BO3MOXKHO, Ja)K€ HEHOPMAIU30BAHHON ) TaOIHUIIBI.
XoTs Bech MPOLECC MPOEKTUPOBAHUS MPOUCXOAUT HAa OCHOBE yueTa 3aBHUCHMOCTEH, pENALMOHHAs MOJENb He
MPeIOCTaBIsIeT KaKue-T00 (hopMaIM30BaHHBIE CPEICTBA JIJIS MPEICTABICHHUS 3TUX 3aBHCUMOCTEH.
Hecmotpst Ha TO, 4TO TpolecC MPOEKTUPOBaHMUS HAYMHAETCS C BBIACJIIEHUS HEKOTOPBIX CYLIECTBEHHBIX IS
MPWIOKEHUS 00BEKTOB MPEAMETHON 00NacTH («CYIIHOCTEH») M BBISABICHUS CBS3EH MEXIY STHMHU CYINTHOCTSIMHU,
PENSAIMOHHAS MOJIEITb JTAHHBIX HE TIpeJiaraeT Kakoro-mubo MexaHu3Ma il Pas3JIeeHUs] CyIIHOCTEH U CBS3EH.

Cemanmuyeckue mMooenu OAHHbIX

[ToTpeOHOCTh TPOSKTUPOBITUKOB 0a3 JaHHBIX B Oojiee yMOOHBIX M MOITHBIX CPEICTBAX MOICITUPOBAHHUS
MpeIMETHON 00JacTH BhI3BaJIa K JKU3HU HAIPABICHUE CEMAaHTHYECKUX MOJENEW NaHHBIX. XOTS Jto0as pa3BuUTas
CEeMaHTHYeCKash MOJICNIb NAHHBIX, KAK W PEJLIHMOHHAS MOJENb, BKJIIOYAET CTPYKTYPHYIO, MAHUIMYISIUOHHYIO H
LIEJIOCTHYIO 4YacTH, TJaBHBIM Ha3HAUYCHHUEM CEMaHTHYECKHUX MOJCNEH SBISETCS OO0ECIeYeHHUE BO3MOXHOCTH
BBIPXCHHS CEMAHTHUKH JAHHBIX.

[Ipexne 4eM MBI KOPOTKO PACCMOTPHM OCOOECHHOCTH JIBYX PACHPOCTPAHCHHBIX CEMaHTHUYCCKHX MOJICNEH,
OCTAHOBHMMCSI Ha BO3MOJKHBIX 00JIACTSIX UX MPUMEHeHus. Yallie Bcero Ha MpakTHKE CEMaHTHYECKOE MOJICTUPOBAHKE
HCTIONIB3YETCsl Ha MEPBOW CTAaJIMU NPOCKTHPOBaHUS 0a3bl HaHHBIX. [Ipy 3TOM B TepMUHAX CEMaHTUYECKOH MOIEIH
MPOM3BOAMTCS KOHIIENTYaIbHAs cXeMa 0a3bl TaHHBIX, KOTOPas 3aTeM BPYUYHYIO MPeoOpa3yeTcs K PeNHOHHON (Hian
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KaKoi-m10o0 ApyTroif) cxeme. DTOT MPOIECC BHIOIHACTCS O] YIPABICHHEM METOANK, B KOTOPBIX TOCTATOYHO YETKO
OTOBOPEHBI BCE 3TAlbl TAKOro NnpeodpazoBaHuss. OCHOBHBIM JOCTOMHCTBOM JAHHOTO MOAXOJA SIBJISIETCS. OTCYTCTBUE
HNOTPeOHOCTU B JOMOIHUTEIBHBIX MIPOTPAMMHBIX CPEACTBAX, MOANEPKUBAIOIIUX CEMaHTUUECKOE MOJCIUPOBAHUE.
TpeOyeTcst TOMBKO 3HAHHE OCHOB BHIOPAHHON CEMaHTUYECKON MOJICITH U TPaBUJI IPeoO0pa3oBaHus KOHIICTITY IbHOM
CXEMBI B PEJISILIUOHHYIO CXEMY.

CrnenyeT 3aMeTUTh, YTO MHOTUE HAUMHAIOIIME MPOECKTUPOBIIUKY 0a3 JaHHBIX HEIOOLICHUBAIOT BAXKHOCTb
CEMaHTUYECKOI'0 MOJIEJIIMPOBAHUS BPYYHYIO. 3a4acTyl0 3TO BOCIPHMHMMAETCSl KaK IOIOJIHUTENbHAs U W3JIMIIHAA
pabota. Dta Touka 3peHHs abCOMOTHO HeBepHA. Bo-TIepBhIX, MOCTPOSHHE MOIIHOW ¥ HATJISAHON KOHIENTYyaJlbHON
cxembl B/l mosBonsieTr Ooiee MONHO OLEHHTH CHENU(UKY MOJEIHPYeMOW MHpexMeTHOH o0iacTh M u30exarh
BO3MOXKHBIX OLUIMOOK Ha CTaJUH NMPOCKTUPOBAHUS CXEMBI pessiiMoHHON BJ/I. Bo-BTOpBIX, HA 3Tane ceMaHTHUECKOTO
MOJICTTUPOBAHUS TIPOU3BOIUTCS BaKHAs NOKyMEHTaumus (XOTs OBl B BHAE BPYYHYIO HApHCOBAHHBIX IUArPaMM H
KOMMEHTApHEB K HHM), KOTOpas MOXXET OKa3aTbCs OYEHb II0JIE3HON HE TOJNBKO NPHU MPOEKTUPOBAHUU CXEMBI
penannonHoil BJI, HO U IIpH PKCILTyaTalluu, COIPOBOXKIECHUY U Pa3BUTUU YXKE 3all0IHEHHOU b1,

HeomHOKpaTHO MPUXOIWIOCH W NMPHUXOIUTCS HAONIONATh CHUTYAIlH, B KOTOPHIX OTCYTCTBHE TaKOTO POAa
JOKYMEHTALUH CYIIECTBEHHO 3aTpyAHSET BHECEHHE JaXe HEOOIBUIMX HM3MEHEHHH B CXEMy CYIIECTBYIOLIEH
penaunonHoil BJl. KoneuHno, 310 OTHOCHUTCS K CilydasM, Koraa mpoekrupyemas b/ cogepkur He CIMIIKOM Majoe
gucio tabymi. Ckopee Bcero, 06e3 CeMaHTHUECKOTO MOACITUPOBAHHS MOXKHO OOOWTHCH, €CIIM YWCIIO TaOJIHI[ He
MpEeBbIIIaeT AECITH, HO OHO COBEpIIEHHO HeobxommMmo, ecnu b/l Bkmrouaer Oomee cotHm Tabmmm. J[ms
CIIpaBeUIMBOCTH 3aMETHM, YTO IPOLEAypa CO3JaHUS KOHLENTYaJbHOM CXEMBl BPYUYHYIO C €€ IOCIEIYIOLIUM
npeoOpa3oBaHUEeM B PeNAIMOHHYI0 cxeMy b/l 3aTpynHuTensHa B ciydae O0onbmux B/l (comepikammx HECKOIBKO
coteH Tabum). [IpuauHbL, 110 Bceld BUANMOCTH, HE TPEOYIOT TOSCHSHHI.

Hctopus cucrteM aBTOMaru3aluM IpoekTHpoBaHus ©6a3 gaHHeIXx (CASE-cpencTtB) Hawamack C
AaBTOMATH3AIMHU TIPOIecca PHCOBAHUS JHArpaMM, IMPOBEPKU HX (HOPMaTHHOM KOPPEKTHOCTH, 00ECTIEYeHUs CPEACTB
JOJITOBPEMEHHOI'0 XpaHeHU JuarpaMM U Apyroi NpOeKTHOM HoKyMeHTaluu. KoHeuyHo, KOMIIbIOTEpHAs MOEepKKa
paboThl ¢ auarpamMmamMmu Ui mpoektupoBiiuka b/l odeHs monesHa. Hamuume 37meKTpPOHHOIO apXuBa IPOEKTHOM
JOKYMEHTALUU TIOMOTaeT IpH 3KCILIyaTalliy, aAMUHIUCTPUPOBAHUU U COIPOBOXKICHUH 0a3bl naHHBIX. Ho cuctema,
KOTOpas OTpaHHYMBaeTcs MOAJNEP)KKON pHCOBaHUS AMarpaMM, IPOBEPKOW HMX KOPPEKTHOCTH M XPaHEHHEM,
HAllOMHMHAET TEKCTOBBIH pPENaKTOp, MOIJEPKMUBAIOIINI BBOJ, PEAAKTUPOBAHHUE M TPOBEPKY CHHTaKCHUYECKOIl
KOPPEKTHOCTH KOHCTPYKI[MH HEKOTOPOTO SI3bIKa MPOTPaMMMPOBAHMS, HO CYIIESCTBYIOIIMI OTHENBHO OT
KoMmImIATopa. KakeTcsl ecTeCTBEHHBIM JKEIaHHE PACHIMPHUTh TaKOW pemakTop (YHKIUSIMH KOMITWIIATOPA, M JTO
JNEHCTBUTENBHO BO3MOXKHO, ITOCKOJIBKY W3BECTHA TEXHUKA KOMITMWIALMU KOHCTPYKIHN S3bIKa MPOrpaMMHUPOBAHUS B
KOJBI IIeJIEBOT0 KOMIIBbIOTEpa. Ho KOMb cKOpo MMeeTcsl YeTKask METOANKA MPpeo0pa30BaHusl KOHLENTYaIbHOH CXEMBI
B/l B pemaumoHHyIO0 cXeMy, TO IMo4YeMy OBl HE BBITIOJHUTH HPOTPAMMHYIO PEAN3aIli0 COOTBETCTBYIOIMIETO
«KOMITHJIITOPa» M HE BKITIOUUTH €€ B COCTaB CUCTEMBI IPOSKTHPOBAHMA 0a3 TaHHBIX?

Dta unues, eCTECTBEHHO, Moka3aiach pasymMHoi mnpousBogutensiMm CASE-cpencts mpoektupoBanusi BJI.
[Nomasmnsromiee GONBIIMHCTBO TOAOOHBIX CHCTEM, MIPEACTABICHHBIX HAa PHIHKE, 00SCIICUNBACT aBTOMATH3UPOBAHHOE
npeoOpa3oBaHne AWAarpaMMHBIX KOHIETITYalbHBIX CXeM 0a3 [aHHBIX, NPEJCTABICHHBIX B TOW WM WHOU
CEeMaHTHYECKOIl MOJENHN NaHHBIX, B PEJIHOHHBIE CXEMBI, CIenU(HUINPOBaHHBIE yale Bcero Ha si3eike SQL. ¥V
yuTaTeds] MOXKET BO3HHKHYTh  BOIPOC, TI0YeMY B  NPEABIIYUIEM  MNPEATIOKEHHH TOBOPUTCA IO
«aBTOMaTH3MPOBAHHOE», a HE NP0 «aBTOMaTHYecKoe» mpeoOpazoBanue? Bcee nmemo B TOM, 94TO B THITMYHOH cXeme
SQL-opuentupoBannoit BJ] MoryT comepxatbcsi ONmpeAeiIeHUs] MHOTHX OOBEKTOB (OTpaHUUCHHN IEIIOCTHOCTH
00IIero BHUJA, TPUITEPOB M XPAHUMBIX MPOLETYpP H T. 1.), KOTOPbIE HEBO3MOXKHO CTCHEPUPOBATH aBTOMATHIECKH Ha
OCHOBE KOHLENTyanbHOU cxeMbl. IIoaTOMy Ha 3aBepliarolieM 3Tarne NPOEKTUPOBAHUS PEISIIMOHHON CXEMbI CHOBA
Tpebyercs pydHas paboTa IPOSKTHPOBIIHKA.

Eme pa3 oOpature BHHMaHHME Ha TO, KaKOM XOJ pacCy>KACHHH NpHUBEN HAC K BBIBOLY O BO3MOKHOCTHU
aBTOMATH3AIMH TIpoliecca NMpeoOpa3oBaHmsl KOHIENTyalbHOH cxeMmbl B/l B pensumonnyro cxemy. Ecim cozmatenn
CEMaHTHYECKOW MOJENN MJaHHBIX IPEJOCTAaBIAIOT METOIUKY IpeoOpa3oBaHWs KOHLENTYaJIbHBIX CXEM B
PEISIHOHHBIE, TO OYeMy OBl HE peaii30BaTh MPOTPaMMYy, KOTOpas MPOM3BOAMT T€ XKe NMPeoOpa3oBaHMs, CIEAYs
TOH ke Meronuke? 3agaguMcs Telmepb APYTMM, HO, 1O CYIIECTBY, CXOXUM BompocoM. Ecmu cospatenu
CEMaHTHYECKOH MOJENU [aHHBIX MPEIOCTAaBISIOT S3bIK (HAaOpuUMep, JUarpaMMHBIN), HUCIONIb3ys KOTODBIH
npoektupoBiMkr bBJ[ Ha ocHOBe wuCXogHOW WHGOpPMAMM O TMPeIMETHOH o0nacTd MoOryTt c(opMHUpOBaTh
KOHIeNTyanpHylo cxemy bJI, To mouemy OBl He peamu3oBaTh NPOrpaMMy, KOTOpas cama TeHEpPHUpYeT
KOHLIETITYaJIbHYI0 cxeMy b/l B cooTBeTCTBYIOIEH CEeMaHTHYECKOH MOAENH, UCIIONB3YsI NCXOAHYI0 HH(POPMALHIO O
npenMeTHoH oOmactu? XoTs Ham He wu3BecTHBl Kommepueckue CASE-cpenctBa mnpoektupoBanus b/,
MOAJEPAKUBAIOIME TAKOM IOAXOX, SKCIEPUMEHTAIbHBIE CHUCTEMbI YCIIEUIHO cyliecTBoBaid. OHM NpeAcTaBisuId
cO00I MHTEIrPUPOBAHHBIC CUCTEMBbI IPOEKTUPOBAHUS C ABTOMATU3UPOBAHHBIM CO3JAaHUEM KOHILIENTYaJIbHON CXEMBI
Ha OCHOBE MHTEPBBIO C AKCIIEPTaMH IPEeIMETHOH 00JIaCTH ¥ TOCIEAYIOIMM IpeoOpa3oBaHUEeM KOHIENTYalIbHON
CXEMBI B PESLUOHHYIO.



Kak mpasuno, CASE-cpenctBa, aBTOMaTu3upylonme NpeoOpa3oBaHUE KOHIENTyallbHOW cXxeMbl B/l B
PEISIMOHHY0, TIPOU3BOMAT PEIIIMOHHYIO CXeMy 0a3bl AaHHBIX B TpeThell HopManmbHOU (opme. Hopmanmsarms
00J1e€ BBICOKOTO YPOBHS YCIOXKHSAET MPOrPaMMHYIO PeaTU3alfio U PelIKo TpeOyeTcs Ha MPaKTHKE.

Haxoner, TpeTbst BO3MOXHOCTh, KOTOPYIO CIIEAyeT yIMOMSHYTh, XOTS OHA €Ile HE BHIIUIA (WIA TOJBKO
BBIXOJHT, @ MOXKET OBITh, TAK HHUKOTAAa W HE BBIAAET) 3a NPEeNbl HCCISIOBATENBECKUX W IKCIIEPUMEHTAIBHBIX
MIPOEKTOB, — 3TO paboTa ¢ 0a30il TaHHBIX B ceMaHTHuYecKoi Moxaend, T.e. CYB/], ocHOBaHHBIE HA CEMaHTUYECKUX
MOJIENSIX JaHHBIX. [IpH TOM CHOBa paccMaTpHBAIOTCS [1Ba BapHaHTa: 0OecIieueHIe 0Ib30BaTeIbCKOTO HHTEpdetica
Ha OCHOBE CEMaHTHYECKOW MOJENN JaHHBIX C aBTOMATHYECKUM OTOOpa)keHHEM KOHCTPYKIIUH 3TOro MHTepdeiica B
PENALIMOHHYI0 MOJIENb JAHHBIX (3TO 3ajada MPUMEPHO TOTO K€ YPOBHS CIIOKHOCTH, YTO M aBTOMAaTHYECKas
KOMIOWIALUS KOHUENTYyaJIbHOW cXeMbl 0a3bl JaHHBIX B PENSIUOHHYIO cxeMy) u mpsmas peanuzaimus CYB/I,
OCHOBaHHAsI HA KaKOW-TMO0 CEMaHTUIECKOW MOJIETH TaHHBIX. MHOTHE aBTOPUTETHBIE CIICIIHAINCTHI TOIaraoT, YTO
OMmke Bcero KO BTOPOMY MOAXO0AY OOBeKkTHO-opueHTHpoBaHHble CYBJl, ybM MOAENU NaHHBIX 1O MHOTHM
napaMerpam OJIM3KH K CEMAaHTHUYECKUM MOJETISIM (XOTSI B HEKOTOPBIX aclieKTaX OHH 0oJiee MOIIHBI, @ B HEKOTOPBIX —
0oJee ciradbl).

[Janee nepexoauM K UCTOIB30BAHUIO TEPMUHOB TA0JIMIIA, CTPOKA U CTOJIOEI] BMECTO CTPOTHUX PENIAIMOHHBIX
TEPMHHOB OTHOIIEHHE, aTPUOYT U TaOJHIIA, TIOCKOJIBKY 37I€Ch MO «PENSIUOHHBIMIY 0a3aMU JaHHBIX TIOHUMAKOTCA,
rIaBHBIM oOpazoM, SQL-opueHTHpOBaHHBIE 0a3bl MaHHBIX, A KOTOPBHIX 3Ta YIPOUICHHAs TEPMHHOJOTHSA Ooiee
€CTECTBEHHA.

MHorue CTOPOHHUKM PEIIIUOHHOTO TOJAX0Ja CUMUTAIOT OTCYTCTBHE pa3AelbHOTO MPEACTaBICHUS
CYILIIHOCTEH U CBsI3€ll MPEeUMYILECTBOM PEISIIMOHHON MOJEIH JAHHBIX, MOTHUBHPYS 3TO TE€M, YTO 3a4acTyIO TO, 4TO
BUEpa CUUTAIOCH CYIIHOCTBIO, CErONHS pa3yMHeEe MPUHSTH 33 CBSA3b, U HA000POT. DTO, OE3YCIIOBHO, BEPHO C TOUKH
3peHus] TOJAECPKKH U MOJU(PHUKAIMH CYIIECTBYIOIINX PEJSIIMOHHBIX 0a3 JaHHBIX, HO OTHIOJb HE TaK C TOYKH
3pEeHMS TPOEKTHUPOBAHKA 0a3bl JAHHBIX.

M3naBHa cymiecTByeT OTAEIbHBINA Kacc MPOrpaMMHBIX CHCTEM, NpPeAHAa3HAYEHHBIX I aBTOMATU3aLUU
MPOSKTUPOBAHUSI HOBBIX TPOAYKTOB B pa3HBIX 00JACTAX NPOMBIIJIEHHOCTH — aBTOMOOWJIECTPOCHHH,
A’POKOCMUYECKON MPOMBIIUIEHHOCTH, 3JEKTPOHHOM NPOMBIIIIEHHOCTH # T.J. OUeBHAHO, YTO TMPOLECC
MPOSKTHPOBAHMS aBTOMOOWIS MPHUHIMITHATFHO OTIMYACTCS OT IpoIiecca MPOSKTUPOBAHUS MUKPOIPOIIECcopa, HO,
TeM He MeHee, I o0o3HaueHus Jr000i Cucremsl ABTOMaTH3alUM IIpOGKTUPOBAHUS HCIIOJIB3YETCS
cobuparensubiii TepMuH CAIIP (CAD — Computer Aided Design). DTo ompaBiasiBaeTcss TEM, UYTO pasHbIE
nmonknaccel CAIIP mMeror ropa3mo Oosnbliie OOIMX 4YepT, YeM pa3iuunMid. Tak BOT, CHCTeMa aBTOMAaTH3aIlldH
npoektupoBanust b1 mo cBoeMy Ha3HAYCHHWIO M CTPOCHUIO B OOJIBIICH CTEIEHH sABJsieTcsl cucteMoi kiracca CAIIP,
yem cucremoir kijacca CASE (Computer Aided Software Engineering). Ilo Bceil BuamMocTH, cpelncTBa
AaBTOMATHU3UPOBAHHON TOAEPIKKH MIPOSKTHPOBAHMS 0a3 TaHHBIX CTalH B cBoe BpeMs Ha3wiBaTh CASE-cpenctBamu,
MTOCKOJIBKY OHH OOBIYHO BKITIOUAIH HE TOJIBKO MHCTPYMEHTHI U MOANEPKKH TPOSKTUPOBAHMS, HO M HHCTPYMEHTEI,
MOJIEPKUBAIOIINE TPOSKTHPOBAHUE W Pa3padOTKy TNPUIOKEHHH O0a3 JaHHBIX. B mocnenHue TOABI Takue
HHCTPYMEHTBI BCE Peke NMPOU3BOIATCA B BUJIE OAHOIO makera, U cam TepMuH «CASE-cpencTBo» moyTH BBILIEN U3
ynotpebiernus. TemM He MeHee, MOCKOJIBKY HE MOSBHIIOCH Kakoe-THOO Apyroe coOHMparenbHOE Ha3BaHHE CPEICTB
MOJJICPKKHU MPOCSKTUPBaHUA 0a3 TaHHBIX, MBI OyZIeM MPOJI0IKATh UCTIOIH30BAaTh UMEHHO 3TOT TEPMHUH.

Cemanmuueckas mooenwv Entity-Relationship (Cywnocmo-Cea3v)

B oroil nekuuu Mbl KpaTKO pacCMOTPUM HEKOTOpble 4YepThl OJHOW U3 Haubosiee MOIMYJSPHBIX
CEMaHTUYECKHX MOJeNe JaHHbIX — Mojenu «CymHocTh-CBs3b» (YacTo ee Has3biBaloT KpaTtko ER-Monenspro
ot Entity-Relationship).

3mech ciemyeT cHaenaTh Ba 3aMEUYaHMs, KacalolWecs, IIIaBHBIM oOpa3zoM, TepmuHomorun. ba
tepmuHa relation u relationship moryr ObiTh TepeBeneHBl Ha PYCCKHM SI3bIK  Kak OoTHomieHHe. Iloatomy B
pycckosi3bluHOM  nuTeparype ER-monens wWHOrna Ha3bIBalOT — MOJIEIBIO CYIIHOCTh-OTHOILIEHHE, a MHOrIa
U PETSIIMOHHON ceMaHTH4ecKoi Mozenbio. HaBepHoe, B 3TOM HET HUYEro CTPAIIHOro, eciiu roBoputh 0 ER-monenu
B OTPEIBE OT TEMATHKH IPOSKTHPOBAHUS PEILILUOHHBIX 033 JTaHHBIX.

Ho ecnu TpebyeTcst 0THOBpEMEHHO HCIONB30BaTh TepMUHBI ER-Monenn v pensiuoHHOi MOJIeNn JaHHBIX,
10, 0OE3yClIOBHO, TpeOyeTcsl MPUMEHATh s TepMHHOB relation u relationship pasusie pycckue SkBUBanIeHTHI. 3a
STHMH TEPMUHAMHU CTOST BECbMa pa3lIMYHBIC IMOHATHA. B persimmoHHOW Monenmu oTHomreHwe (relation)— 3to
€JMHCTBEHHAs POJOBasi CTPYKTypa JaHHBIX. C TMOMOINBIO 3TOTO K€ MEXaHU3Ma IMPEICTABIISIOTCS «CBS3aHHBICY
CYIIHOCTH (BCIIOMHHUTE, HapUMEp, PO BHEMIHKE Kifoun). Kak MBI yBuanM HeMmHOro mosxe, B ER-momenn mms
MIPEJICTaBJICHUS CXeMbI 0a3bl TaHHBIX UCHOJB3YIOTCA JBA PABHOIIPABHBIX MOHATHUS — CYLTHOCTh U CBsA3b. CBsA3M B ER-
MOJIEJIM UIPAIOT POJib, OTJIMYHYIO OT TOM, KaKyIO UIPalOT OTHOLIEHUS B PEIALIMOHHON MOAEIHN JaHHbIX.

Kpome Toro, B  pYCCKOSI3bIUHYIO  TEPMHMHOJOTMIO  BOLLIA W  4YucTas  TpaHCIUTEepalus
TepMmuHa relation umMeHHO B CMbICiIE OTHOIIIEHHE. MBI TOBOPHM, HAlpUMEP, MPO PEISIUOHHYIO MOJETb JIaHHbIX,
PENALMOHHYIO0 anredpy U T. ., IOHUMasi MOJIeNIb IaHHBIX, OCHOBAaHHYIO Ha OTHOLICHUSX, aIreOpy OTHOILIEHUN U T.
n. Ilo sTomMy moBony, mo KpaiiHelf Mepe, B KOHTEKCTe 0a3 NaHHBIX, Pa3yMHO OKOHYATEIHHO 3ape3epBHPOBATH
TepMmuHbl relation u oTHoteHue it 0003HAYEHUST  MOHSATUN  PEISIIMOHHOW — MOJEIM  JaHHBIX, a  JJIs
TepmuHa relationship ucmonb3oBath Apyroi JOMYCTUMBINA PYCCKOS3BIYHBII IKBUBAIEHT — CBA3b.



Ha wcnonp3oBannn pasHbIX BapuaHTOB ER-Momenn ocHOBaHO OOJIBIIMHCTBO COBPEMEHHBIX MOJXOIOB K
MIPOEKTHPOBAHUIO 0a3 JaHHBIX (TJIABHBIM 00pa3oM, pelsiuuoHHBIX). Monens Obiia mpemnoxena [Turepom Yenom
(Peter Chen) B 1976r. MogenupoBaHue mnpeaMeTHOH oOiacTh 0asupyercs Ha HCIOIB30BaHUHM TpadUuecKux
IUarpamMM, BKIIOYAIOMHMX HEOOJBIIOE YHCIO pPa3HOPOIHBIX KOMIIOHEHTOB. Ilpoctora W  HarIigHOCTD
MIPEICTaBICHNsI KOHIIENTYAIBHBIX cXxeM 0a3 manHbX B ER-Momenn mpuBenu K ee OIMPOKOMY pacIpOCTPAHEHHIO B
CASE-cucremax, MoaaepKHUBaIONMX aBTOMAaTU3MPOBAaHHOE IPOEKTUPOBAaHKE DENIIMOHHBIX 0a3 maHHBIX. Cpean
MHOKECTBa pasHoBUAHOCTeH ER-Momenei ogna u3 Hamboliee MOMYISIPHBIX W Pa3BUTHIX NMPUMEHSIIACH B CHCTEME
CASE kommnanum Oracle. Mbl 00CYIM HEKOTOPBIA YIPOIICHHBI BapuaHT 3TOH Mojaenu. Eciou roBoputs Oolee
TOYHO, COCPEAOTOUYNMCS Ha €€ CTPYKTYpPHOM U LIETIOCTHOM YacTsX.

Ocnosnvle nousmus ER-mooenu

OcHoBHbIMH TIOHATHsIME ER-Mozenu sBISIIOTCS CYyHIHOCTB, CBSI3b M aTpuOyT. CYIIHOCTh — 3TO peabHBIN
WIM TPEICTABISIEMBId 00BEKT, HH(OPMAIMS O KOTOPOM JOJDKHA COXPAHATBCS U ObITh A0CTymHOI.43) B
muarpaMMax ER-Mozenu CyniHOCTh IpeCcTaBisaeTCs B BUJEC MPSIMOYTOJIbHHKA, COAEPIKAIIEro UMs CYITHOCTH. [Ipu
9TOM HMMA CYIIHOCTH — 3TO UMS THIA, & HE HEKOTOPOr0 KOHKPETHOTo 3K3eMIuIApa 3Toro tuma. s Oosnbliei
BBIPA3UTEIBHOCTH W JIYYIIEro MOHUMAaHUSA HMS CYITHOCTH MOXET COMNPOBOXAATHCS MPUMEpPaMH KOHKPETHBIX
9K3EMILISPOB 3TOTO TUIIA.
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Puc. 5.1. Tlpumep Tumna CyuHoCTH

Hapuc. 5.1 nzo0paxena cymHocts ADPOIIOPT ¢ nmpumepHeiMu sx3emiiipamu «lllepemerseBo» u
«Xutpoy». DTa NPUMHUTHBHAs IWarpaMMa TeM HE MeHee HeceT BaxkHylo HH(popMmammio. Bo-mepBrix, oHa
MOKA3bIBACT, UYTO B 0a3e MaHHBIX OyOyT COAEPKATHCS OJHOTHITHBIE CTPYKTYPHI ITAHHBIX (PK3EMIULPHI CYITHOCTH),
OTIMCBHIBAIOIIUE a3PONOPTHL. BO-BTOPHIX, OCKOJIBKY B KHU3HU CYIIECTBYET HECKOIBKO TOUYEK 3PEHUS HA adpONOPTHI
(HampuMep, TOYKa 3pEHUS] MMJIOTA, TOYKA 3PEHHS MacCaKHpa, TOYKA 3PEHUs] aIMMHUCTPATOpa) U ATUM TOYKaM
3peHUsl COOTBETCTBYIOT Pa3HbI€ CTPYKTYPbI IaHHBIX, TO IPUBEACHHBIE IPUMEPHI a3POIIOPTOB MO3BOJIIOT HECKOJIBKO
CY3UTh JIONTyCTUMBIH HaOop Touek 3peHus. B Hamem ciydae MpHBEIEHBI IPUMEPHI MEKAYHAPOAHBIX a3pOIOPTOB,
TaK 4TO, CKOpEEe BCET0, UMEETCS TOUKA 3pCHHUS IacCakKUpa UK MIJI0Ta MEXIyHApOJHBIX aBUapEHCOB.

[Ipu onpenenenny TUMa CYITHOCTH HEOOXOIUMO TapaHTAPOBATh, YTO KAXKIBIH SK3EMIUISP CYITHOCTH MOKET
OBITH OTJIIMYMM OT JIFOOOTO APYTOro 3K3EMIUIIPA TOH e CYITHOCTU. DTO TpeOOBaHHE B HEKOTOPOM POJIE aHATIOTHYHO
TpeOOBAHHIO OTCYTCTBUS KOPTEXKEH-TyONMKaTOB B PESIIMOHHBIX TaOIHLIAX.

CBs13b — 3T0 rpaduaecku n3o0paxkaeMast aCCOIMAIINS, YCTAHABINBAEMAsl MEXKITY TBYMS THIIAMHU CYIIIHOCTEH.
Kak #m cymHOCTB, CBSI3pb — 3TO THIIOBOE IIOHATHE, BCE DK3EMIULIPHI OOOHWX CBS3BIBAEMBIX THUIIOB CYIIIHOCTEH
MOJUUHSIOTCS yCTAHABIMBAEMBIM MpaBWJIAM CBs3bIBaHMA. [l03TOMy mpaBHIbHEE TOBOPUTH O THIIE CBSI3H,
YCTaHABIUBACMOW MEXIYy THIIAMH CYIIHOCTH, W OO0 OJK3eMIUIpax THIIA CBS3H, YCTAHABIUBACMBIX MEXKIY
9K3EMILIApaMu THHA cyHocTH.45) B 06cyxnaemMoM 3aeck Baprante ER-Mozenu 9Ta accolmanus Beerna sBiseTcs
OMHApHON M MOXKET CYIIECTBOBATh MEXIY ABYMS PAa3HBIMHU THUIIAMH CYLTHOCTEH WM MEXIy THUIIOM CYIIHOCTH M UM
e caMuM (peKypcHBHasI CBA3b). B m000ii cBs3M BRIAENAIOTCS IBa KOHIA (B COOTBETCTBHH C CYIIECTBYIONICH Mapoi
CBSI3bIBAEMBIX CYIIHOCTEMN), Ha KaXIOM U3 KOTOPBIX YKa3bIBAFOTCS MMS KOHIA CBSA3H, CTEIIEHb KOHIA CBSI3U (CKOJIBKO
9K3EMIUISIPOB JIAHHOTO THIIA CYIIHOCTH IIOJDKHO IIPUCYTCTBOBATH B KAXKIOM SK3EMIULIpPE JAHHOTO THIA CBSI3H),
00513aTETBHOCTE CBS3U (T. €. JI00O0M JTM AK3EMIUIIp JAaHHOTO THIA CYIIHOCTH JIOJDKEH y4acTBOBAaTh B HEKOTOPOM
9K3EMILIAPE JAHHOTO THIIA CBS3N).46)

CBsi3b TpencTaBiseTCs B BUAE HEHANPABICHHON JMHUM, COEIUHSIOMIEH JBE CYIIHOCTH WM BEAyIIed OT
CYIIHOCTH K He ke camoii. [Ipr 3ToM B MecTe «CTBIKOBKM» CBSI3U C CYITHOCTBIO UCTIONB3YIOTCSI:

TPEXTOUEUHBIH BXOJ B NPSIMOYIONBHUK CYIIHOCTH, €CIM Ul 3TOM CYIIHOCTHM B CBA3M MOTYT (WU JIOJKHBI)
HCTIONB30BATHCSI MHOTO (many) 5K3eMIUIIPOB CYyITHOCTH;

OJTHOTOYCYHBIH BXOJI, €CIIH B CBS3H MOXKET (WM TOJDKEH) yYacTBOBATH TOJIBKO OJMH AK3EMILISIP CYIIHOCTH.

OO0s3aTeNnbHBIl KOHELl CBSI3U M300pa’kaeTcsl CIUIOIIHOM JIMHMEH, a HeoOs3aTeNbHbI — NpephIBUCTOM
JIMHUEH.

Cesa3p Mmexny cymuoctsMd BUJIET u IIACCAXKHP, mnoka3anHas Ha puc. 5.2, CBS3bIBa€T OWIETBHI U
naccaxupoB. KoHel| CBsI3M ¢ UMEHEM «AJIsh» MO3BOJSET CBSI3bIBATh C OJHUM IACCRXXUPOM Ooliee OJHOro Ouiera,
NpUYeM KaKAbIH OWJIeT JIODKeH OBITh CBSI3aH C KakMM-JIMOO maccakupoM. KoHer CBs3M C MMEHEM «HMeeT»
MTOKA3bIBACT, YTO KAXKIBIA OMIIET MOXET MPHHAMJICKATH TOJIBKO OJHOMY IaCCaKUPy, MPHUYEM HacCaXup He 00s3aH
HUMETh XOTs Obl OZIMH OUJIET.


http://citforum.ru/database/advanced_intro/27.shtml#footnote43
http://citforum.ru/database/advanced_intro/27.shtml#footnote45
http://citforum.ru/database/advanced_intro/27.shtml#footnote46
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Puc. 5.2. Tlpumep Tuna csizu

JlakoHMYHAs yCTHASI TPAKTOBKA H300PaKEHHOU UArpaMMBl COCTOUT B CIIEAYIOIIEM:
kaxaeiit BUJIET npennasznauen amst ogHoro u Toisko ogHoro [TACCAXKHUPA;
kax et [IACCAJKUP moxer umers oaud win 6osiee BUJIETOB.

Ha cmemyromem npumepe (puc. 5.3) wu30o0pakeHa  pPEKypCHBHAs  CBS3b,  CBSI3bIBArOIIast
cymuocte MYXYUMHA c Helt ke camoif. KoHell cBA3M ¢ UMEHEM «CBIH» OIpeAenseT TOT (PaKT, 4TO HECKOIBKO
Jmofeil MOTyT OBITh CBIHOBBSMH OJHOrO oTHA. KOHeIl CBA3UM C MMEHEM «OTeL» O3HAa4aeT, 4YTO He Yy KaKAOro
MY>KYUHBI TOJDKHBI OBITH CHIHOBBSL.
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Puc. 5.3. Tlpumep peKypCHUBHOTO THIIA CBSI3U

JlakoHHYHas yCTHas TPAKTOBKA M300paKEHHOM JUArpaMMBbl COCTOUT B CIICAYIOLIEM:
kaxaeiit MY KUNHA asnsteTcst ceIHOM OHOI'0 U TOJIbKO0 oxHoro MY XUMHDBI;
kaxapii MYXXUNHA moxeT sSBisThes 0TIOM ojiHOTO Min 6onee MYKUIMH.

ATpuOyTOM CYIIHOCTH SIBIACTCS III00as OeTanb, KOTopas CIYXKHT Uil yTOYHEHWS, HIACHTU(DIKALNH,
KJIacCU(MKALINH, YHCIOBON XapaKTEePHUCTUKI WM BBIPAKCHUS COCTOSIHAS CYITHOCTH. MIMeHa aTpnOyTOB 3aHOCSTCS B
MPSIMOYTOJIBHUK, M300paKalOMIUi CyIIHOCTh, IMOJ HMEHEM CYIIHOCTH W H300pa)xxaroTcs MalbIMH OyKBaMHu,
BO3MOJKHO, C IPUMEPaMH.

[pumep tuma cymuoctn YEJIOBEK ¢ yka3anHpIME aTpuOyTamMu TokazaH Ha puc. 5.4. C TeXHHYIECKOM
TOYKH 3pEHHUS aTpuOyThl TuMa cylmHOCTH B ER-Momeny moxoxu Ha aTpuOyThl OTHOLICHHS B PEIISIIIMOHHON MOJIENN
JaHHBIX. 1 B TOM, M B JIPYrOM CIydyasixX BBEJCHHE HMMEHOBAHHBIX aTpUOYTOB BBOJUT HEKOTOPYH) THIIOBYIO
CTPYKTYPY HaHHBIX, UM KOTOPOH COBHAJAeT C MMEHEM TuIla CYUIHOCTH B ciydae ER-Mozmenu unu ¢ umeHem
MEPEeMEHHON OTHOIIEHUS B Cly4yae PENAIMOHHOW MOJEIH. DTOW THUIOBOM CTPYKType JOJDKHBI CIEJIOBATh BCE
9K3EMIUISIPHI THIA CYIIHOCTH WM BCE KOPTEXH OTHomeHus. Ho mmeercs u BakHOe oTinuue. HamomMHMM, 4TO B
PEISIIMOHHOW  MONENM  JaHHBIX  aTpUOyT  oOmpenenseTcs Kak  yIopsAOYeHHas mapa <uMs_aTpuoyTa,
uMs_JoMeHa> (Wi <uMs_aTpuOyTa, UMs_0a30BOTO THIIA JAHHBIX>, €CIM HMOHATHE TOMEHA HE MOIIEPKUBACTCS).
3aroioBOK OTHOIIIEHUS, OMpeAesieMbli KaK MHOXXECTBO TaKUX Tap, MPEJCTaBiIsAeT cOOOH TMONHBIA aHajIor
CTPYKTYPHOI'O THIIa IaHHBIX B A3BIKAaX MPOrPaMMHUPOBaHUS.
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Puc. 5.4. Tlpumep THma CyIITHOCTH C aTpUOyTaMH

IIpu onpenenenum atpuOyTOB THIA cyniHOCTH B ER-Momenm ykaszanue noMeHa arpulyTa HE SIBISETCS
00s13aTeNbHBIM, XOTS 3TO M BO3MOXHO (cM. Hipke). OOCyanM, 4eM BbI3BaHA 3Ta BO3MOYKHOCTH «OCJIaOJICHHOTO»
omnpenenenns atpudyToB. [Ipexae Bcero, Kak yke 0TMEHaI0Ch, CEMAHTHIECKHE MOJIEIN JAHHBIX MCIIONB3YIOTCS JUTs
MOCTPOCHUSI KOHIENITYaIbHBIX cXeM bJl, m 3T cxembl mpeoOpasyroTcss B pessioHHBIC cXeMbl BJl, xoTopsie
noanepxusaroTcs Toil unu unoit CYB/I. Hecmotps Ha To, 4TO B Hacrosiuee BpeMs TUnosble Bo3MoxHocTH PCYB /I
B OCHOBHOM CTaHIAapPTH30BAaHHI (Ha OCHOBE CTaHmapTta si3pika SQL), nmeramum 6a3oBoro HaboOpa THIIOB TAHHBIX H
CpEICTB OIpenesieHus] JOMEHOB B Pa3HBIX CHCTeMax MOTYT paznuuarkes. [lockonmbky mpouzBoamtenu CASE-
CPEACTB MPOEKTUPOBAHUS pENANUOHHBIX bBJ[ cTpemsTcs He CBsA3bIBaTH OOECIEUUMBAEMblE UMM BO3MOXHOCTHU
CEMaHTUYECKOTO MOAEIMPOBaHUs C KOHKpeTHOH peanusauueil CYB/l, oHU CTUMYIHMPYIOT OTKIaJbIBAHUE CTPOTOro
OTIpEIeTICHNS TUIIOB aTPHOYTOB 10 CTAINH ITOJHOTO ONPEIEICHHS PEIAIUOHHON CXEMBIL.

Kpome Toro, HalmOMHKM, YTO TIPU ONPEACICHUH aTpHOyTa OTHOIICHUS JIOITYyCKASTCs MCIOJIb30BAaHIE MMEH
aTpuOyTOB, COBHAJAIONIMX C MMEHAaMHU CBOMX JOMEHOB (3TO [Ba pa3HBbIX MPOCTPAHCTBA HMEH, U HaJIU4yHe
OJIMHAKOBBIX UMCH y aTpHOYTOB M JOMEHOB HE BBI3BIBACT KOJUIN3HIA). [lo3TOMY Ipn onpeaeneHun aTpuOyToB THIIOB
CYIIIHOCTH MOXHO Tak MMOAOMpPATh MX MMEHa, YTO OHM B JajJbHEHIIEM OyIyT MOACKA3bIBATh, KAKUE JOMEHBI Y 3THX
aTpuOyTOB UMEIOTCA B BUAY. [loHMMaHMIO MpeAnoaaraeMoi CyTd JOMEHOB CIIOCOOCTBYET U BO3MOXKHOCTb YKa3aHUs



MPUMEPOB 3HaueHU aTpulOyToB. Hampumep, Ha puc. 5.4 umeercs aTpuOyT TOX POXKACHUS, B KAYECTBE MPUMEPHOTO
3HAYEeHUs] KOTOporo ykazaHo «1976». DTo moOACKasbIBaeT, YTO B PEISIMOHHOW CXEME MpU ONpeACICHUM
COOTBETCTBYIOIIETO aTpuOyTa Hanbojiee eCTECTBEHHBIM 0a30BbIM THUIIOM JaHHBIX OyJIeT TEeMIOPAJIbHBIA THII
«JJATA», 3HaU€HHUS KOTOPOTO 33JaI0T AATy C TOYHOCTHIO JI0 TOJIa.

Yuukanvuvie udenmughukamopvr munos cywHocmu

Kak oTMmewanocr BBIIE, MPU ONPEHEICHHH THIA CYIIHOCTH HEOOXOIMMO TapaHTHPOBATh, YTO KaXKIBIHA
9K3EMIUTSP CYIIHOCTH SIBISIETCSI OTIMYUMBIM OT JIIOOOTO IPYroro SK3eMIUnIpa Toil e cymHocTH. [1ockombky
CYIITHOCTh SIBJISIETCS aOCTpakiueil peallbHOTO0 WM NPEeACTaBIseMOro o0bekTa BHEIIHEro MHpa, 3TO TpeboBaHHE
HY’)KHO HMETh B BHJIYy YK€ NpU BBIOOpE KaHIWAaTa B THUIIBI CyIIHOCTH. Hampumep, MpeanojoxuM, 4TO
MpoeKTHpYeTcss 0a3a MaHHBIX sl TOANCPKKH pabOTHl KHIKHOTO CcKiaga. Ha ckmage MOryT XpaHHThCA
MIPOU3BOJIbHBIE YaCTHU THUpaXka JHOO0T0o M3AaHus 000 KHUTH. MOXET U B 3TOM Cily4yae WHIUBUIyaJibHAas KHHUTra
SIBIIATBCS. TPOOOpa3oM TUMa CYIIHOCTHU? YTBEPXKIAeTCs, YTO HET, MOCKOJIbKY OTCYTCTBYET BO3MOXHOCTh
pasnuYeHuss KHUT OJHOTO m3AaHuA. /[l KHIKHOTO CKiaga mpooOpa3oM THIIA CYITHOCTH OynmeT Habop
OJTHOMMEHHBIX KHUT OJHOTO aBTOpA, BBIEANINX B OJAHOM H3AaHWU. OIHUM U3 aTpUOYTOB 3TOrO THUIIA CYUTHOCTH
Oyzner uncno kHUr B Habope. Ho korga kHura moctynmaer B OMOJIMOTEKY M €l NpUCBauUBaeTCs YHUKAIbHBINA
OMOJIMOTEUHBIA HOMED, OHA CTAHOBUTCS Pa3yMHBIM MPo0oOpa3oM THIIa CyIHOCTH. [110X0 ycTpoeHsl OMOINOTEKH, B
KOTOPBIX HE PA3IMYalOTCAd MHIAUBUIyalbHble KHUIH (ke OJHOMMEHHbBIE KHUTM OAHOIO aBTOpa, BBILIENAIINE B
OJIHOM U3JIaHUM).

Ho npu mpoektupoBannu 0a3bl JaHHBIX MajO TOTO, YTOOBI MPOEKTHUPOBIIMK yOEIWICS B IPABHIHLHOM
BEIOOpE THIIOB CYIIHOCTH, TapaHTHPYIOMIEM pa3dine SK3EMIULIPOB KaXIOTO THMa CymHocTd. HeoOxommmo
COOOIIUTh CUCTEME aBTOMAaTU3aluu npoekTupoBanus B/I, kakum oOpasoM OymyT pa3nuvaThCsl STH SK3EMILIPHI, T.
€. COOOIINTh, KaK KOHCTPYHPYIOTCS YHHKAJIbHBIC HICHTH(PHUKATOPH! SK3eMIUBIPOB KaKI0r0 THIA cymHocTH. B ER-
MOJIENTN Y PK3EMIULIpa THIA CYITHOCTH HE MOXKET OBITH Ha3HAYaeMOTO IOJIB30BATENEeM MMEHH WM HAa3HAYaeMOTO
CUCTEMOH BHEIIHEr0 YHUKAIBHOTO HACHTHU(PHKATOPA. DK3EMIULIP TUIA CYHTHOCTH MOXET UACHTH()UIUPOBATHCA
TOJIbKO CBOMMH WHAMBHUIYaJIbHBIMH XapaKTEPUCTHKAMM, a OHU IPEACTaBIAIOTCA 3HAYCHUSIMH aTpUOYTOB U
9K3EMIUISIpaMU TUIIOB CBSA3M, CBSI3bIBAIOIIMMH JaHHBIN SK3EMIUISP THUIA CYIIHOCTH C SK3EMIUIIpaMH JIPYIHX TUIIOB
CYIIIHOCTH WM 3TOrO JK€ THNA CYIIHOCTH. I[103TOMy YHUKaIBHBIM HACHTH(PUKATOPOM CYIIHOCTH MOXET OBITh
aTpuOyT, KOMOMHAIIMS aTpUOYTOB, CBSA3b, KOMOMHAIUS CBsI3el MM KOMOWHAIMA CBA3EH U aTpHOyTOB, YHUKAIBHO
OTIIMYATONIAst JTI0O0H SK3EMIULIP CYITHOCTH OT APYTHX SK3EMIUBIPOB CYITHOCTH TOTO XK€ THIIA.

IlpuBenem Heckombko mpumepoB. Ha pwuc. 5.5 mokazan tun cymmuoctu KHUI'A, mpuromnsrii mms
WCTIONB30BaHMs B 0a3e JAaHHBIX KHIDKHOTO ckiana. [Ipm m3gaHum mro00if KHUTH B JIFOOOM HM3IIATENBCTBE (KpoMe
MUPATCKHUX, KOTOPBIMU MBI IUIS IPOCTOTHI IpeHeOpeskeM) e mpricBanBaeTcsl yHUKaIbHEI HoMep — ISBN. [onsTHO,
4TO 3HAuYeHWE aTpuOyTa iSHn OyaeT yHUKaIbHO HACHTH(UIMPOBATH MAPTHIO KHUT Ha ckiage. Kpome Toro,
KOHEYHO, B Ka4eCTBE YHUKAILHOTO UeHTU(DHUKATOpa TOAUTCS U KOMOMHAIIUS aTpUOYTOB <aBTOp, Ha3BaHHE, HOMEP
W3JIaHUs, U3aTeIbCTBO, IOl U3AaHUS>.
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Puc. 5.5. Tum cymHOCTH, 3K3eMIUTIPHI KOTOPOTO WACHTH(HUITPYIOTCS aTpHOyTaMH

Ha puc. 10.6 auarpamma BKIIIOYaeT Ba CBA3aHHBIX THUIA CYLIHOCTH. Y Ka)JIOTO B3pPOCIOro ueloBeKa
MMeEETCS OJIMH M TOJLKO OJIMH TacmopT (MBI CHOBa He OepeM B pacdeT OcOOBIi Ciy4aid, KOT/Ja y OJHOTO YelIOBEeKa
HUMEETCS] HECKOJBKO IAaCHOPTOB), M KAXKIBIN MACTIOPT MOKET MPUHAIEKATh TOJBKO OJHOMY B3POCIOMY YEJIOBEKY
(HEKOTOpBIC yXKe FOTOBBIC TACIIOPTa MOTYT OBITh €Ille HUKOMY He BBIIAaHBI). Toraa cBs3b 4eJoBeKa C ero macrnopToM
(xonerr cBs3u UMEET) yHuKanbHO HISHTHHUIHPYET B3POCIOrO 4YeloBeKa, T. €., Tpy0do TOoBOps, Macropt
OTIpeessieT B3POCIIOro 4eioBeKa. I[0CKOIbKYy MOTYT CyHIECTBOBAThH ITACHOpPTA, €IIe¢ HE BBIJAHHBIE KAKOMY-JHOO
YEJIOBEKY, 3Ta CBS3b HE SBILSIETCS YHUKAIBHBIM HIeHTUHKaTopoM cymmHocTr [TACIIOPT.

B2POCTIER HMEET
YENOEEE MACIOPT

[IFHAATTEEMT

Puc. 5.6. Tun cymHoOCTH, SK3eMILISPhI KOTOPOTO UACHTUPHUIIUPYIOTCS CBA3BIO
Ha puc. 5.7 muarpamma BKIIIOYaeT TP CBS3aHHBIX THUHA cyImHOCTH. [Ipodeccopa o0namar0T 3HAHUSIMU B
HECKOJBKHUX YYeOHBIX AMCIHMIUIMHAX. [IpenomaBanne KaI0W AMCIUILIMHEI JOCTYIHO HECKOJIBKUM Ipogeccopam.
Hpyrumu cnoBamu, Mmexay cymHocTsiMu [IPOOECCOP u JUCHUIIJIMHA onpenenena cBs3b «MHOTHE KO



MHOTUMY». Kaxaplii mpodeccop MOXKET TOTOBHTh KypChl MO JFO0OH JOoCTynmHOW emy naucuuruinHe. Kakmoi
JUCLMIUIMHE MOXeET OBITh MOCBSIIEHO HECKOJIBbKO y4eOHBIX KypcoB. Ho kaxawlii mpodeccop MOXKET TOTOBUTH
TOJIBKO OJIMH KypC 10 JIF000H JOCTYIHOM eMy JUCUUIUIMHE, U KaXAbIH KypC MOXET OBITh MOCBSILEH TOJIBKO OTHON
JuciMIDIiiHe. Tem caMblM, KaxAbplid dk3eMiuisip Ttuma cymHocTH KYPC  yHHKanbHO WACHTHQUITUPYETCS
sxzeMiusipoM cymHocTH [[PODECCOP n sxzemrusipom cymuocta JUCHUITJIMHA, 1. e. mapoil cBszed c
nMeHamu KoHoB ['OTOBUTCA u IIOCBALIEH Ha ctopone cymiHoctd KYPC. 3ameruMm, 4TO CyIIHOCTH
[MPOD®ECCOP u JUCHUITJIMHA cBs3sMu HE UACHTUDUITHPYIOTCS.
JHRET
OPOFECCOP THAC T HHA
OOCTVIIHE

TOTOEHAT MEENONAETCH

COTOEHTCA NMOCEANEH

E¥PC

Puc. 5.7. Tun cymHOCTH, 3K3eMIUIIPBI KOTOPOTO UACHTH(UITNPYIOTCS KOMOMHALMEH CBsI3eit
Haxonen, Ha puc. 5.8 nmpuBeneH npuMep THIA CYITHOCTH, YHUKATBHBIA HASHTH(QHUKATOP KOTOPOTO SBIACTCS
KoMOuHanue aTpuOyToB U CBA3EH. DTO HECKOIBKO YTOYHEHHBIH BApHAHT CYIIHOCTH C PEKYPCHBHOM CBS3BIO C PHC.
5.3. Y Kax0ro 4ejgoBeKa MOTYT OBITh AETH, U Y K&KAOTO YEJIOBEKa UMeeTcs oTell. Toraa, eciu MpearnoaoXkuTh, YTo
Onmm3HenaM, TMOSBUBINAMCS Ha CBET ONHOBPEMEHHO, HE [al0T OAWHAKOBBIX WMEH, TO YHHKaJIbHBIM
nneatudukaropom tuna cymroctn YEJIOBEK moxer ObITh KOMOWHaNMs aTpuOyToB <mata poxacaus, ®MO> un
cBs13b ¢ nmeneM konia PEBEHOK.

HEMOBEE PEEEHE
naTa

POE T SHMA
QM0

OTEL

Puc.5.8. Tun cylHOCTH, 3K3eMILTAPBI KOTOPOTO WACHTHDHUITUPYIOTCS KOMOWHAITUEH aTpUOYTOB U CBSI3eH

HOHﬂTHO, 4dTO 3TO «OIPECACIICHHUC» Ha CaMOM J[CJIC SABJISACTCA TaBTOJ’IOFHeﬁ, MOCKOJIbKY, BO-TICPBLIX, MbI
MBITACMCSL OTIPEHEIUTh TEPMHUH CYITHOCTh 4Yepe3 HE OMpEAETICHHBIH TepMHH OOBEKT, a BO-BTOPBIX, ITOIBITKH
OTIpENIeTICHNS] TEPMIHA OOBEKT HACTOJIBKO Ke Oe3HaneKHbl. OOBIYHO aBTOPHI MBITAIOTCS OTPABIBIBATHCS TEM, UTO B
MOJ00HOM KOHTEKCTE OHH UMEIOT B BUJLY «OKUTEHCKOE», a HE CKOJIbKO-HHOY/Ib (POpMAIN30BaHHOE TIOHATHE 00BEKTA.
Koneuno, oT 3Toro He CTaHOBUTCS JieT4e, MOCKOJBKY TOHATHE CYIIHOCTH JOJDKHO TOHHMATBHCS B JOCTATOYHO
TOYHOM cMEIcie. Ho 3Ta TaBTONOTHMS HE HM300peTeHa aBTOPOM JTOTO Kypca; OHa TPAaIWIMOHHA ISl 00JacTH
CEMaHTUYECKOTO MOJIETUpOBaHus. B 3Tol 00acTu cTpeMsTCss MaKCHMalIbHO H30eraTh (hOpMaTbHOCTEH.

XoTs Ob1I0 OBI MpaBUJIbHEC BCCraa MCIOJb30BaTh TCPMHUHBI TUIT CYIITHOCTU U JK3EMIUIAP TUIIA CYITHOCTH,
1U1st M30€KaHNsI MHOTOCIIOBHOCTH (M CIIeys TPaAWIMN) B TE€X CIIydasx, I7Ie 9TO He MPUBOAUT K ABYCMBICIEHHOCTH,
MBI 6y}IeM HCIOJIb30BATh TEPMUH CYIIHOCTH B 3HAYCHUHU THUIIA CYIIHOCTH.

TeMm He MCHCE, KaK U B ClIy4Yac TUIla CYIIHOCTHU, MbI 6y216M YaCTO UCIIOJB30BaTh TEPMHUH CBA3b B 3HAYCHUU
THUTIA CBS3U.

B nekoropeix BapmaHTax ER-Monenn KkoHen cBs3M Ha3bIBAaIOT POJIBIO CBSA3M B J@HHOW cymHocTH. Torma
MO>KHO TOBOPUTH 00 MMEHH POJIH, CTETICHH POJIM M 00S3aTEIEHOCTH POJIM CBA3H B TAHHOH CYIITHOCTH.

Hopmanvuvie ghopmur ER-Ouacpamm

Kak m B cimyuae cxeM pelsiIMOHHBIX 0a3 maHHBIX, /s ER-muarpaMM BBOOUTCS TOHSATHE HOPMAabHBIX
¢dbopM, IpHYEM UX CMBICI OYEHB OJIM3KO COOTBETCTBYET CMBICIY HOPMAJBHBIX ()OPM OTHOIICHHWH. 3aMETHUM, YTO
orpeneneHrss HopMalbHBIX popM ER-muiarpamm genaror Oosee MOHATHBIM CMBICT HOPMATTH3AIMH CXEM OTHOIICHHH.
M&I IprBeIEM TOJNBKO OYCHb KpaTKHe W He(OpMaIbHBIC ONPEeNICHHs TPEX MEePBBIX HOPMAaIbHEIX (opM. Koneuro,
MOXXHO ObLIO OBl BBEeCTH JaybHEHIIHMe HopMaibHble (Gopmbl ER-amarpamm, aHalorHm4yHbIE HOPMAJIBHOW (hopme
Boiica-Koana, 4NF u SNF, HO Ha npakTUKe K TakOoH HOpMaju3alMd OOBIYHO He MpUOeraroT, a o0IIue UIEH Mocie
O3HAKOMJICHHS C JIEKIHEH 9 TOMKHBI OBITH MTOHATHHI U TaK.

Ilepsas nopmanvuas gpopma ER-Ouazpammor
B mepBoit HOopManeHOH (opme ER-muarpammbl ycTpaHSIOTCS aTpHOYTHI, COACPIKAIIUE MHOKCCTBEHHEIC
3HAYEHUS, T. €. IPOU3BOJUTCS BBISABICHUE HESBHBIX CYIIIHOCTEH, «3aMaCKUPOBAHHBIX)» 10T ATPUOYTHI.



Ha puc. 5.9 (a) nokazana pumarpamma, B KoTopod tum cymuoctH ADPOJIPOM He ymoBieTrBopser
TpeOOBaHHIO MepBOM HOpManbHONH (opMbl. 37ech Ui HAac HECYHIECTBEHHBI aTpUOYThl  CYIIHOCTH
ABUAPEMOHTHOE TIPEAIIPUATUE, ©Ho cymuocts ADPOJAPOM nomuMo atpuOyToB, OTpaskarolIMX
COOCTBEHHBIC XapaKTEPUCTHKH a3POAPOMOB (JJIMHA B3JIETHO-TIOCAJOYHON MOJIOCH, YHCIIO AaHTAPOB U T.1.) COACPIKHUT
aTpuOyT, MHOKECTBEHHOE 3HAYCHHE KOTOPOTO XapaKTEpU3yeT CaMOJICTHI, NMPHUITMCAHHBIE K ATOMY a’3poIpoMy.
OueBUIHO, YTO CaMOJEThl HYXAAIOTCA B PEMOHTE, T. €. JOJDKHBI OOCIY>KHBATHCSI HEKOTOPHIM aBHAPEMOHTHBIM
npennpuiatieM. Ho MOCKoIbKy camolieTsl SBISIOTCA dacThio cymHocTH ADPOJ/IPOM, emMHCTBEHHBIM CIIOCOOOM
¢ukcanuu >TOro (akTta Ha AWAarpaMMe SBISICTCS IPOBEICHHE CBS3M «MHOTHE KO MHOTHMY» MEXKIY THIIAMH
cymuoctd ADPO/IPOM u ABUAPEMOHTHOE ITPEAIIPUATHE. TakuM 06pa3oM BeIpaxaeTcst TO COOOpaxkeHHe,
YTO JJI PEMOHTA PAa3HBIX CAMOJICTOB, IPUIMCAHHBIX K OJHOMY a’pOJpOMY, MOTYT MCIHOJIb30BaThCs pas3HbIE
TPAaHCIOPTHBIE MIPEATIPHATHS, U KaXKI0€ TPAHCIIOPTHOE NPEATIPHUATHE MOXKET 00CITYKUBATh HECKOJIBKO a3POJPOMOB.

AspOmORT | LMECVETCA
VOIIVTAMY
muma gopomwy | VOTEM ARVAPEMOHTHOR
HHMCIO AHTADCR PR R
CEMOTTETH MPOMABLINT

FEMOHT
(a) ER-ouarpamsa, He HEXOOAAICA B MEPBOH HOPMANTEHOH dhophe

OBECTYRMBAET

ARPOOOPT
OMHHA OODOEEM
MO AHTADOE CAMOTIET
camMeTeTy MPMITHCRH
OBECTYEHBRET(A
ARMAPEMCHTHCE
TIPERAPHATIE TIECHBONHT
FEMOHT
(b) Ananor ER-amarpaMme! nocie npueegeHHA K IIepEOH HOPMATEHOH
popme

Puc. 5.9. Tlpumep npusenenust ER-quarpaMMel k mepBoii HOpManbHOH Gopme

Yem mroxa sTta curyamua? IIpexxnme Bcero, TeM, YTO CKpBIBaeTCA TOT (DaKkT, YTO aBHAPEMOHTHOE
HNPENpHUITHE PEMOHTHPYET CaMOJIEThI, a He a’poApoMel. Hama e CBsI3b Ha caMOM JIeJie O3HA4aeT, uTo JIH00O0M
a’poApOM W3 TPYHIIEI a3pPOAPOMOB OOCTY)KHBACTCS JIOOBIM aBHAPEMOHTHBIM TPEINPUITAEM U3 TPYIIBl TAKUX
npennpustuii. [IpoGirema cocTONT UMEHHO B TOM, YTO 3HAYCHHEM aTpUOyTa «CaMOJIETBD» SIBIISICTCS MHOKECTBO
sKk3eMIuLsIpoB Tuna cymuoctd CAMOJIET, u 3TOT THI CYIIHOCTH caM o0ajaeT aTpuOyTaMu U CBSI3SIMH.

Curyanuto ucnpapnsier ER-muarpamma, nokasannas Ha puc. 5.9 (b). 31ech Mbl BBIIEIUIIN THIT CYITHOCTH
CAMOIJIET. Csa3p Mexay cymuocTsMu ADPOIIOPT u CAMOJIET mnoka3bIBaeT, 4YTO K OJHOMY a’poipoMy
MIPUIKCHIBAETCS HECKOJIBbKO camoneToB. CBsa3p Mexay cymHoctaMu CAMOJIET u ABUAPEMOHTHOE
MPEAITPUATUE o3navaeT, 4yTo KaXIBIH caMoOJeT W3 IPYIIBI CaMOJIETOB (TPYIILy CaMOJIETOB MOTYT COCTaBIISITh,
HarpuMep, BCE CaMOJICTBI OJHOTO THIA) OOCIY)KHBaeTcs JIOOBIM TPAHCIOPTHBIM NPENNPHATHEM M3 HEKOTOPOH
rpynisl Takux npexnpuatiid. ER-gnarpamma Ha puc. 10.9 (b) Haxomurcst B mepBoii HOpMaIbHOH (OpMe U, KaK MBI
BHMM, JydIle 0TOOpakaeT peaJbHyI0 CUTYaLHIo.

Bmopas nopmanvnas gpopma ER-ouacpammuol

Bo BTOpoOii HOpManbHOU (opMe YCTpaHSIOTCS aTpUOYTHI, 3aBUCANIME TOJBKO OT YacTH YHHKAaJIbHOTO
uAeHTHHUKaTOpa. ITa 9aCTh YHUKAIBHOTO HSHTH(HKATOPA ONpeeNseT OTAeIbHYIO CyITHOCTb.

Ha puc. 5.10 (a) nokasana aumarpamma, Ha kotopod tun cymnoctn OJIEMEHT PACIIMCAHUS ue
YIIOBIICTBOPSICT TpeOOBaHMSAM BTOpPOil HopManbHOW Qopmel. Ha sroit mmarpamme y cymuoctn DJIEMEHT
PACIIMCAHUA umerorcst cieayronye CBOMCTBAa. DJIEMEHTBHl paclucaHMs IpeIHa3HAuY€Hbl Ul COXPAaHEHUs
JAHHBIX O peifcax caMOJIETOB, BBUICTAIOUIUX B TedeHUE JHA. HEeKOTOphIMU BaKHBIMH XapaKTepUCTHKaMU peiica
SIBILIIOTCS. HOMEp peiica, a’pomopT BBUICTA, a’pONOPT HA3HAUEHHs, JaTa W BpeMs BbUIETa, OOPTOBOW HOMEp
camoJiera, THI camosieta. Ecii TOBOpUTH NPO POCCHICKHE aBHAlMOHHBIC KoMmmaHuw, TO (1) y kaxmoro peiica
UMEETCsl 3apaHee MPUIUCAHHBIN eMy HOMep (YHHMKalIbHBIA Cpelu BceX APYTHX MMEIOIUXCS HOMEPOB peiicoB), (2)
HE BCE PEUCHI COBEPIIAIOTCSA KaXKAbIi J€Hb, [I03TOMY XapaKTEPUCTUKOM KOHKPETHOI'O pelica ABJAETCA JaTa U BpeMs
ero coepiicHus, (3) OOpTOBOH HOMEp camoJjieTa OIpeeNsaeTcs Mapoi <HOMep pelca, JaTa-BpeMsi BbLIETa™.
Nmeercs cBs3b «MHOrue kK ogHomy» Mexay cymuoctsmu OJIEMEHT PACIIMCAHUSA u 'OPO/l. Dx3eMmisipel
tuna cymnoctd ['OPO/I xapakTepusytoT ropoji, B KOTOPbI NpUObIBAET JaHHBIH peiic.
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ONEMEHT PACTIMCAHITT
HoMep pefica [TPHEHEAET
AZPOTNICET DHTIETA
ARDONODT HAZRHAYSHHA rorcqg
OATA-EBpPeMa BLIISTA
EoproBoit HoMep
CAMOITETA [EMEVIET
THII CAMOTIETA

(a) ER-guarpaMma, He HEXOOAUIAGCA BEO BTOPOM HOPMAaTsHOR dopmMe

FERC N SMEMEHT PACTICAHIA
HoMep pefica 170 IATA-BREMA BHASTA
ASPOIIOPT BHIISTA E'JD'{‘?'EIE::?[EEEHEP
ATPCIICDT HAa3HAYSHIE KOTOA, HA YEM 'I}{r_[L ity
NMFHERBAET
TOFOT
MPHEYIET

{b) Ananor ER amarpammel nocie npHesieHHA KO ETOPOH HOPMETBHO
popme

Puc. 5.10. Ilpumep npusenenus ER-quarpaMMel ko BTopoit HopMaiibHOI opme
YHUKaTBHBIM ~ uAeHTHUKaTopoM THna cymuoctu DJIEMEHT  PACIIMCAHUA sBnsercst  mapa
aTpuOyTOB <HOMEp peiica, nata-Bpems BbuieTa™>. Eciam BepHYThCS K TepMHHAM ()YHKIHOHAIBHBIX 3aBUCHMOCTEH,
TO MEXIY aTpuOyTaMu 3TOH CYyIIHOCTH UMetoTcs cnemyromue FD:

{HOMED pelica, naTa-BpeMs BbLIeTa} —*OOPTOBOH HOMEp CaMOJIETa;
HOMep pelica —* adporopT BbUIETA;
HOMep pelica —* a’ponopT Ha3HAYCHUS;

00pTOBOI HOMEp CaMoJIeTa —* THII CAMOJIETA.

Kpome Toro, o4yeBHIHO, YTO Ka)ABIH SK3eMIUIp CBsi3u C cymHocThio 'OPOJI Takxke ompeaenseTcs
3HaYeHWeM aTpuOyTa HOMep perica. Hamuio Hapymenue TpeOoBaHus BTOPOH HOpMaabHON (opMbl. MBI MoiTydaem
HE TOJHKO HM30BITOYHOE XpaHCHWE 3HAUYCHUH aTpuOYTOB a’pOIOPT BBHUIETA M a3POMOPT HA3HAUCHHSA B KAKIOM
sxzemmusipe tuna cymHoctn DJIEMEHT PACIIMCAHUSA ¢ omHuM W TeM Ke 3HAYCHHEM HOMepa peiica.
Uckaxkaercs u 3aTeMHsieTCsl cMBICT CBsi3H ¢ cymiHocThi0 ['OPOJI. MoxHO mogyMats, 9TO B pa3HbBIE JHA OAUH U TOT
e pelic MpUOBIBaeT B pa3HbIe TOPoa.

Ha puc. 10.10 (b) moka3zaH HOpManW30BaHHBIN BApUAHT AUATPaAMMBI, B KOTOPOM BCE CYIIIHOCTH HaXoJATCA
BO BTOpOii HopManmbHOil dopme. Temeph wumelorcs Tpu Tuma cymmoctd: PEVIC ¢ atpubytamu HOMep
peiica, asponopT  BbUIeTa, adporopT  HazHadyenus, DJIEMEHT PACIIMCAHUSA ¢ arpubyramu nata-Bpems
BbIIETa, OOPTOBOI HOMED CaMoJIETa, THII camozera u I'OPO/I. YHUKaJIBHBIM HACHTH(PHUKATOPOM
cymmuocti PEVC sBnsercs aTpuOyT HOMEp peiica, YHUKaJIbHBIA nnentudukatop SJIEMEHT
PACIIUCAHUS coctout m3 atpubyrta nara Beuieta u kKoHna ceszu KOI'IA, HA UYEM. Mbl BuAuM, YTO HU B
OJIHOM THIIE CYIITHOCTH OOJIBIIIE HET aTpuOyTOB, ONPEAENIAeMbIX YaCThI0 YHHKAIBHOTO HaeHTH(HKaTopa. CBOHCTBA
BTOPOI HOPMAIBHOI (POPMBI YAOBIECTBOPSIOTCS, ¥ MBI IMEEM 00JIee KaUeCTBEHHYIO THarpaMmy.

Tpemvs nopmanvhas popma ER-ouacpammuol
e B Tperneit HopManbpHO# opMe ycTpaHstoTCs aTpruOyThI, KOTOPBIE 3aBUCST OT aTpUOYTOB, HE BXOJAIINX B

YVHUKaJTbHBIA UICHTUPUKATOP. DTH aTpHOYTHI SBISIOTCS OCHOBOW OTAEIBHON CYIIIHOCTH.

Barmsirem eme pa3 Ha Tan cymHocTH DJIEMEHT PACIIMCAHUS Ha puc. 5.10 (b). Konewuno, xakmplii
JICHb KaXKJIBIA peiC BBITIONHSETCS TOJBKO OJTHUM CaMOJIETOM, MO3TOMY OOPTOBOM HOMEp CaMoJieTa MOJHOCTHIO
3aBUCHUT OT YHHKAIILHOTO HIeHTH(HKaTopa. Ho 60pTOBOM HOMEp SBISIETCS YHUKAILHONW XapaKTEPUCTHKONW KaXKI0TO
camoJjieTa, U OT 3TOM XapaKTepUCTHKH 3aBHCAT BCE OCTaJbHbIE XapaKTEPUCTHKH, B YACTHOCTH, THUIl CaMmoJieTa.
Jpyrumu cioBaMu, MEXIY YHUKIBHBIM UISHTHU(PUKATOPOM U IpyTUMHU aTpuOytamu Tuma cymuoctd DJIEMEHT
PACITMCAHHA umerotcs cnepyronme GyHKIIMOHATbHBIE 3aBUCHMOCTH:

{KOT'IA, HA YEM, nara-Bpems BbuieTa} —*00pTOBOM HOMED camMoJIeTa
{KOT'IA, HA YEM, nara-Bpems BbLIETa} —*THII CAaMOJIeTa

OOpTOBOIT HOMEp camoJieTa—+THIT CaMoJIeTa
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Kak Buano, umeercs tpamsutusHas FD {KOI'IA, HA UEM, nara BeuteTa} — THO camMoJjeTa, U HAJTHYHE
sroii FD BbI3bIBaeT HapymieHwe TpeOoBaHHMsA TpeTbell HopManbHOW ¢opmbl. Ha camom nene, Tun
cymHoctd DJIEMEHT PACIIMCAHUSA Ha puc. 5.10 (b) Bkirodaer B cebs (1o kpaliHed Mepe, YaCTUYHO) THII
cymHoctd CAMOIJIET. D10 BBI3BIBa€T U30BITOUHOCTh XPAHEHMS M 3aTyMaHUBAeT CMbICH Auarpammbl. Ha puc.
5.11 noka3aH HOpPMalU30BaHHBI BapUaHT JUAarpaMMbl, B KOTOPOM BCE CYIIHOCTU HAXOIATCd B TpeTbhei
HOpMAaJIBHOH (popme.

PENC 470

o pef IEMEHT
moMep peiica
ATPOTICPT EHIETA PAC]]_I-II.’_‘AHI-IH i
ASDOIOPT HARHAYSHHA EOCOA, HE YEM (B3T3~ BLReMA BHMETA
[TPHEHELET BEIICMTHAET A
BHIIOMHAET
NMFHEYIET
CAMOET
MOPOI SopTOBOH HOMSD

THI1I CaManeTa

Puc. 5.11. Tlpumep npusenenus ER-muarpamMMel k TpeTbeld HOpMaIbHOH (opme
Bonee cnoocnvie snemenmor ER-mo0enu
Jo cux mop MBI paccMaTpUBaIM TOJBKO caMbleé OCHOBHBbIE M Hauboiyiee oueBuAHbIE TOHATUS ER-Momenn
IaHHBIX. K aucity HeKOTOpEIX 0oJiee CII0KHBIX 3JIEMEHTOB MOJENIN OTHOCSITCS CICIYIOIIHE.

o [lontunsl u cyneptumsl cymHocted. [1om00HO ToMy Kak 3TO jAenaeTcs B SA3bIKaX MPOTPaAMMUPOBAHUS C
Pa3BUTHIMU THUIIOBBIMU CUCTEMaMH (HaIpUMeD, B SI3bIKaxX 00bEKTHO-OPUEHTHPOBAHHOTO MMporpaMMupoBaHnus), B ER-
MOJIENTN TIOAIEPKUBACTCS BO3ZMOXKHOCTE OIIPENEICHISI HOBOTO THIIA CYITHOCTH ITyT€M HACIEOOBaHUSI HEKOTOPOTO
CyNepTHNa CYyHIHOCTH. MexaHusMm HacienoBanus B ER-Monenn o06mafaeT HECKOIBKUMHM OCOOECHHOCTAMH: B
YaCTHOCTH, HHTEPECHBIE HIOAHCHI CBSA3aHBI C HEOOXOAUMOCTHIO rpadUuecKoro H300pakeHUs: STOTO MEXaHu3Ma (CM.
HUXeE).

e  YTouHsIeMBIC CTEIICHH CBs3U. VIHOTIa OBIBACT TOJIE3HO OIMPEICIUTh BOZMOXKHOE KOIMIECTBO SK3EMIULIPOB
CYIITHOCTH, YYacTBYIONIMX B JIaHHOW CBsI3U (Hampumep, BBECTH OTPaHWYCHHUE, CBA3aHHOE C TeM, UTO CIyXKalleMy
paspermiaeTcsl y4acTBOBaThH He O0Jiee YeM B TPEX MPOEKTaX OTHOBPEMEHHO). [ BEIpasKeHHS ATOTO CEMaHTHIECKOTO
OTpaHMYCHUS pa3pelraeTcs YKa3hBaTh Ha KOHIIE CBSA3U €€ MAKCUMAIBFHO TOITYyCTUMYIO HIIH 0053aTEIBHYIO CTETICHb.

e BzauMmHO HCKIIOUaONIUe CBsI3U. |1 331aHHOTO THUIA CYIIHOCTH MOXKHO OINPEIETIHTh TaKOH HabOp THIIOB
CBSI3U C IPYTUMH THIIAMH CYITHOCTH, YTO JJIS KQKIOTO SK3EMIUIIPa 3aJaHHOTO THIIA CYIIHOCTH MOXET (ecir Habop
CBsI3€il SBIsIETCS] He0OsI3aTeNbFHBIM) WK TOJDKEH (ECITH Habop CBs3eH 00s13aTETICH) CYIMIEeCTBOBATE SK3EMIULIP TOIBKO
OJTHOM CBSI3U U3 ITOTO HabOpa.

o KackamHple ymaleHHs OSK3eMIULIpOB CymHOCcTeH. HekoTopple cBs3n OBIBAlIOT HACTONBKO CHJIBHBIMHU
(KOHEUHO, B CIy4ae CBS3M «OAWH KO MHOTHMY»), 4YTO TMpPH YAAICHHH OIOPHOTO DK3EMIUIIpAa CYITHOCTH
(COOTBETCTBYIOIIETO KOHITY CBSI3M «OIUHY») HY)KHO yTATUTh M BCE IK3EMIULIPHI CYIIIHOCTH, COOTBETCTBYIOIIHE
KOHITy CBSI3U «MHOTHE». COOTBETCTByIOIIee TPeOOBaHME KACKAaTHOTO YIAJCHHS MOXHO CHEHHU(HINPOBATH INPH
OIpe/IeTICHUH CBA3U.

e Jlomensl. Kak W B cily4ae pesAIIMOHHON MOJIENIM JTAHHBIX, B HEKOTOPBIX CIIydasx IOJie3Ha BO3MOXKHOCTh
oTpe/ieIeHHs] IOTEHITNATIBLHO JIOIYCTUMOTO MHOKECTBA 3HAYCHUH aTprOyTa CYIIHOCTH (JIOMCHA).

OTH | JpyTHe yCIOKHEHHBIE AJIEMEHTHI MOJeTH MaHHBIX «CymHOCTh-CBs3bY enarT ee 0oiee MOUTHOM,
HO OJIHOBPEMEHHO HECKOJIbKO 3aTPYIHSIOT ee ucmoib3oBanue. Koneuno, npu peanbHoM npuMmeneHnu ER-quarpamm
JUI TIPOEKTHPOBaHUsS 0a3 JaHHBIX HEOOXOJMMO O3HAKOMHTHCS CO BCEMH BO3MOXHOCTAMH. Hmke MbI moapoOHee
o0cyanM 1Ba dJeMEHTa M3 YKcia YIMOMSHYTBHIX BEINIE — CYINEPTUIBI M MOATUIBI CYITHOCTH, & TAaKKe IPHBEICM
MIPUMEP CYIIHOCTH C B3aUMHO MCKITIOYAIOIIUMH CBS3SMHU.

Hacneoosanue munog cywnocmu u munog cesisu

CyIIHOCTh MOXET OBITh paciierieHa Ha JBa WM OOJbIIee YHCIO B3aMMHO HCKJIIOYAIOIIMX TOJTHIIOB,
KK M3 KOTOPHIX BKIIOYAET OOINME aTpuOyThl W/HMIU CBS3U. OTH oOmMe aTpuOyThl W/WIM CBS3M SIBHO
OTIPENEISIIOTCS OJMH pa3 Ha OoJiee BHICOKOM YpOBHE. B MOATHIIAX MOTYT ONpPEIENSTHCS COOCTBEHHBIC aTPHOYTHI
W/WIM CBsI3U. B mpHHIMIIE, MONTHIU3AIMS MOXKET MPOJOIDKAThCI Ha Ooliee HU3KHUX YPOBHSAX, HO OIIBIT
ucnonp3oBanuss ER-Momenn mpu npoekTHpoBaHWU 0a3 JaHHBIX TOKa3bIBA€T, YTO B OOJIBIIMHCTBE CIy4yacB
OKa3bIBACTCS IOCTATOYHO JBYX-TPEX YPOBHEH.

Ecmu y tuna cymuoctn A mmerotes noarunel Bl, B2,..., Bn, to:
Mo00H 3K3eMIuAp Tuma cymuoctu Bl, B2,..., Bn sBisercs 3k3eMIUIApoM ThIa CYyITHOCTH A (BKIIIOUCHHE);
€CJIM @ SBIISICTCSI  OK3EMIUISIPOM  THIIA CYIIHOCTH A, TO a ABISETCS OK3EMIULIPOM HEKOTOPOTro  IOJTHIIA
cymHoctu Bi(i=1, 2, ..., n) (oTCyTCTBHE COOCTBEHHBIX IK3EMILISIPOB Y CYIEPTHIIA CYIIIHOCTH);



HU i Kakux moaTumoB Biwm Bj (i, j= 1, 2, ..., N) He CyIIECTBYET 3K3EMIUIIPA, THIIOM KOTOPOrO OJHOBPEMEHHO
SBJISTIOTCSI THIBI cyIHOCTH Bi n Bj (pazbeanHeHHOCT MOATHIIOB).

Tun cymHoOCTH, HA OCHOBE KOTOPOTO ONPEAENSIOTCS MOATHUIIBI, Ha3bIBaeTCs cynepTunoM. Kak Mbl BUIEIU
BBIIIE, TOATHIBI JOJDKHBI OOPa3OBBIBATH IOJHOE MHOXECTBO, T. €. JIIOOOW JK3EMIULIp CYHEpTHIA OJDKCH
OTHOCHUTBCS K HEKOTOpoMy mnoatumy. MHorma st oOecnedeHus Takod IOJHOTHI MPHUXOIUTCS OMNpeAessTh
nononHuTensHbid nogTun [TPOYME.

[Tpumep cynepruna JIETATEJIBHBIN AIIITAPAT u ero
noaturioB ADPOITUIAH, BEPTOJIET, IITULIEJIET u ITPOUYUE nokazaxn Ha pHC. 5.12. Y
nogruna ADPOIUIAH umerotcst aBa coberBenHbix moxruna — IJTAHEP u MOTOPHBIM CAMOJIET. [l
cynepruna cymmoctd JIETATEJIBHBIN AIIIIAPAT omnpeneneH atpuOyT MaKCHMAambHAas JadbHOCTh IOJETA U
HeoOs3aTeNbHas CBA3b «MHOTHE KO MHOTHM» ¢ TUNoM cymHoctd [TMJIOT. Otu atpubyT u cBA3b HAcIeIyeTcs
BCEMH  TMOATUIIAMH  J3TOTO  CyNepTHNa  CYIIHOCTH. Y  HEMOCPEACTBEHHOTO  MOJATUIA  CYIIHOCTU
ADPOIUIAH onpeznensieTcs OJUH IONOJIHUTENbHBINA aTpuOyT, TaK YTO B COBOKYMHOCTH Y TJAHHOTO TUIA CYLUTHOCTH
UMEIOTCSl 1Ba aTpuOyTa MaKCHMaibHAas NAIBHOCTH IOJETa M pa3MaxX KPBUIREB M OJHA YHACICIOBAHHAS CBS3b C
tunom cymuoctu ITMJIOT. Y moxruma Broporo yposss MOTOPHBI CAMOJIET cynepruna ASPOILIAH
oTpesessieTCs OJUH JAOMOTHUTEIbHBIN aTpUOYT MOIIHOCTh MOTOpA M OJTHA JOTOJIHUTENbHAs (00s3aTeNbHas) CBA3b
¢ tunmom cymuoctd ADPOJIPOM. Tem cambiv, y Tthma cymuoctd MOTOPHBIA CAMOJIET umerotcs Tpu
aTpuOyTa: JIBa yHACJEIOBAaHHBIX — MaKCUMAallbHasi AAJbHOCTh IMOJIETa M pa3MaxX KPBUIbEB U OJWH COOCTBEHHBIA —
MOIITHOCTb MOTOpPA, a TAKXKe JIBE CBSI3HU: OHA yHacnenoBaHHas — ¢ TunoM cyimuocty [IMJIOT u onHa cobcTBeHHAs
— ¢ tunom cymuoctd ADPOJIPOM. U tak nmanee. IlonsitHO, uTo mis tuna cymuoctau [TPOUYUE, ckopee Bcero,
OECCMBICIICHHO OIpPENeisiTh COOCTBEHHBIC aTPHOYTHI M CBSI3U, TaK YTO CBOWCTBA 3TOTO THIMA OyIyT COBIAAATh CO
CBOMCTBaMU €ro CymnepTHIIa.

NETATEMEHEY AMMAPAT
MAKCHMANTHAA OATEHICTE [IOMSTa OHIIOT

ASPOOMAH
PAa3IMay KPHIESE

IDTIAHEE MOTOFPHEDT CAMOIET
MOMHJICTE MITOIDA

ABPOOOPT
ASPOETIVE

BEPTOIET
OHaMeTh BMHTA

IITHOENET
Mpedantiy nec

IIFOTME

Puc. 5.12. CynepTuIibl ¥ HOATUIIBI CYLTHOCTH

Kak e cnenyer moHMMaTh AMarpammy, npejacTtapieHHyto Ha puc. 10.12? Eciau HaunHaTh OT cynepTHia, To
JuarpaMmma u3o6paxaer JJETATEJILHBINA ATITTAPAT, KOTOPBIH JIOJKEH OBITh
ADPOIUIAHOM, BEPTOJIETOM, IITULEJETOM wiu APYITUM JIETATEJIbHBIM AIIIIAPATOM. Ecnu
HauMHaTh OT mnoxaruna (Hanpumep, cyuHoctd BEPTOJIET), 1o 310 BEPTOJIET, KOTOpBIH OTHOCHTCS K
tunty JIETATEJIBHOI'O AIIIIAPATA. Eciu HayuHaTh OT NOATHUIA, KOTOPBIA SBJIAETCS OJHOBPEMEHHO
cyneprunoM, To 310 ADPOIUIAH, xortopsiii otHOocutcsa k tuny JIETATEJIBHOT'O AIIITAPATA u nomxeH
661t [INTAHEPOM umu MOTOPHBIM CAMOJIETOM.

B Mmexanusme Hacnenoanuss ER-Mozmenu nomyckaercst Hanuuue ABYX WM Oosiee pa30MEHUH CYIIHOCTH Ha
noarumel. Hampumep, tun cymuocta YEJIOBEK Mosker OBITH pacuienyieH Ha MOATHIIEI 1O MPO(GECCHOHATEHOMY
npu3Haky (IIPOTPAMMUCT, JOSAPKA u 1. 1), a MOXeT OBITh pACIICIUICH W IO IIOJOBOMY MpPU3HAKY
(MYXXUYMHA, XXEHIIITHA).

Bzaumno ucknouarowue cesizu

IIpumep nuarpammbl U3 JBYX CYILIHOCTEW C B3aMMHO HCKIIIOYAIOIIUMU CBA3SIMH Moka3aH Ha puc. 10.13(a).
CaMoIteT MOKET HaXOJIUThCS B paboveM COCTOSHUH, M TOTJIa Y HEro UMEeTCs OJMH M TOJIbKO OJUH MWIOT. Min xe
CaMoJIET MOXKET HaxXOJUThCS HA PEMOHTE HA OJIHOM M3 HECKOJIBKUX BO3MOXKHBIX aBHAPEMOHTHBIX TPEINPUSITUN
(kKaxxmoe mpenIpusITHE MOXKET MPOU3BOJUTH PEMOHT HECKOJIBKUX CAMOJIETOB).


http://citforum.ru/database/advanced_intro/28.shtml#image.10.12

AEMAPEMOHTHOE
CAMOTET TPEJI PYATHE

IoT

(a} ER-,IHﬂ]"pﬂHHS CO B3AHMMHO HCEMTHOYMAKUIHME CEA3AMHEH

CAMOTIET
WCTIPAEHEI
CAMOTIET Imer
HEHCIIFA BHEM AEMAPEMOHTHOE
CAMOTIET IPEMIPHATHE

(b) AHanor Ges B3AMMHO HCKIFYAKNINK CEA3SN, HO C MOITAILMH

Puc. 5.13. Tlpumep ER-ararpaMmsl cO B3aUMHO HCKITIOUAIOIIUMU CBSI3SIMU

B nanHoM ciywae mans kaxkporo sk3emmuisipa Tuna cymHoctd CAMOJIET nomkeH cyliecTBOBaTh
9K3EMIUIIp OJHOM M3 YyKazaHHbIX cBs3zed. [l sx3emmisipoB tuma cymnmoctu CAMOJIET, cooTBeTcTByIOIINX
HCIPaBHBIM caMoJleTaM, JOJDKEH CYIIECTBOBaTb OJK3EMIUISP CBA3M «OOUH K OJHOMY» C JK3EMIUIIPOM THIIA
cymuoctd IIMJIOT, a 3K3eMIUIApBl, COOTBETCTBYIOIIME HEHCIPAaBHBIM CaMONETaM, JOJDKHBI YYacTBOBaTh B
9K3EMIUIIpE THNA CBSI3U «MHOTME K OJHOMY» C 3K3eMIusipoM Tuna cymHoctdé ABUAPEMOHTHOE
[PEAIIPUATHE.

Kak mokazano Ha puc. 5.13(b), muarpamMa co B3aMMHO HCKITIOYAIONIUMH CBSI3AMHU U3 puc. 5.13(a) Moxer
ObITH NpeoOpa3oBaHa K AMarpaMMe 0e3 B3aMMHO HCKIIIOYAIOIIUX CBS3el IMyTeM BBEAEHHs MOATHUIIOB. IlockoibKy
JIO00W CaMoJIET MOKET OBITh JIMOO WCIPABHBIM, JIUOO HEUCTPABHBIM, MOKHO KOPPEKTHBIM 00pa3oM BBECTH JIBa
noaruna cynepruna CAMOJIET — UICITIPABHbBIN CAMOJIET u HEUCITPABHBIMT CAMOJIET. Ha yposze
CymepTHNa CYIIHOCTH CBf3M He ompenensiorcs. s noxruma MUCITPABHBIM CAMOJIET onpenensiercs
o0si3aTeNbHAs CBSA3b «OIWH K OmHOMY» ¢ ThrnoM cymuoctd IIMJIOT, a mis moarumna HEWCIIPABHBIN
CAMOIJIET ompenensiercs o0si3aTeNbHast CBsI3b «MHOTHE K ogHOMY» ¢ TumoMm cymHoctn ABMAPEMOHTHOE
MPEATTPUATUE.

3aMeTHM, 4TO AJSI TOTO YTOOBI OIMMCAHHAS CXEMa PeaIn3allii MEXaHU3Ma B3aMMHO HCKITIOUAIOIINX CBSA3CH
Ha OCHOBE MEXaHW3Ma HACIEHIOBAaHMS ACHCTBUTENHFHO MOTJa paboTaTh, B CPEACTBAX MAHUMYIHPOBAHUS JAHHBIMH
ER-monenn pomxHa OBITH NpeIycMOTPEHa BO3MOXKHOCTh JHHAMHUYECKOTO M3MEHEHHS THIA CYIIHOCTH Yy
sk3eMiuisipa. KoHKpeTHO mis Hamero ciaydas TpeOyeTcs BO3MOXHOCTh M3MEHEHMS THIA 3K3eMIUIIpa
cymuoctn MCIIPABHBII CAMOJIET Ha Tun  cymuocty HEMCITPABHBIA CAMOJIET, u HaoGopot
(McmpaBHBIN CaMOJIET MOXKET JIOMAThCS, HEHCIPABHBIN caMOJIeT — MPUBOIUTHCSA B pabodee cocrosiaue). Konewno,
IpU TaKOW CMEHE TUIMA JIOJDKEH MU3MEHSATHCA M SK3EMIULIP CBS3H. 3aMETHM, YTO B PACCMATPUBAEMOM CIIyyae MBI
HMEEM [IeJI0 C OTPaHMYEHHbIM JUHAMHUYECKUM H3MEHEHHEeM THuIla SK3eMIUIIpa, MOCKOJbKY M HCIpaBHBIE, U
HEUCIpaBHbIE CaMOJIETHI ABJSIIOTCS dK3eMIusipamu cyneptuna CAMOJIET.

THonyuenue pensyuonnoti cxemol uz ER-ouazpammol

OmnuieM THITOBYIO MHOTOIIATOBYIO TIPOIEAypy INpeobpasoBanus ER-muarpammel B pensinnoHHy0 (Oomee
TOYHO, B SQL-0pHEHTHPOBAaHHYIO) CXeMy 0a3bl JaAHHBIX.

bazosvie npuemvl

Kaxnprii mpocToit THIT CyIHOCTH TpeBpamiaercs B Tadiuiy. (IIpocThIM THIIOM CYITHOCTH Ha3bIBAETCS THI
CYIIIHOCTH, HE SBJISIOIIUIICS MOATUIIOM M HE MMEIOMNI NOATHUIIOB.) VIMS CYIIHOCTH CTAaHOBUTCS UMEHEM TaOJHIIBL.
OK3eMIUIIpaM THIIA CYITHOCTH COOTBETCTBYIOT CTPOKH COOTBETCTBYIOIICH TaOIHIIBL.

Kaxnprif aTpuOyT CTaHOBUTCS CTOJIOIOM TaOJHIBI C TEM K€ MMEHEM; MOXEeT BBIOMpaThCs Oosiee TOUHBIH
(dopmar mpesncTaBieHHsl AAaHHBIX. CTOJONBI, COOTBETCTBYIOIINE HEOOA3aTENbHBIM aTpHOyTaM, MOTYT COJepKaTh
HEOIPEeAETICHHBIC 3HAYCHUS; CTOJIOIIBI, COOTBETCTBYIONIHE 0053aTEIbHBIM aTpHOyTaM, — HE MOTYT.

KOMITIOHEHTBl YHHKAIbHOTO UACHTU(UKATOPA CYIIHOCTH IPEBPAINAIOTCS B IEPBHYHBIA KIFOY TAOIHUIIBL.
Ecnu umeeTcs HECKOIBKO BO3MOXKHBIX YHUKAJIBHBIX WACHTH(HUKATOPOB, AN IEPBUYHOIO KIOYa BBIOHMpaETCA
HamOosee XapakTepHbId. Ecnm B cocTaB YHHKaJbHOTO HICHTH(HKATOpPa BXOIST CBS3M, K UYHCIY CTOJOIOB
MEePBUYHOrO KJfoda J00aBIseTcs KONMHMA YHHKIBHOTO HICHTH(UKATOpPAa CYIIHOCTH, HAXOJLIeHCs Ha JalbHEM
KOHIIE CBSA3M (STOT IIPOIECC MOXET MPOJOIDKATECS PEKYpPCHBHO, W B OOIIEM cCilydae MOXKET IPHBECTH K
3aUKINBAHMIO). J[I1 MMEHOBAHUS 3THUX CTOJIOIIOB HCIOJB3YIOTCS MMEHA KOHIIOB CBS3€H W/MIIM MMEHA MapHBIX
THUIIOB CYIIIHOCTEM.



CBsI31 «MHOTHE K OTHOMY» (M «OIWH K OHOMY») CTAHOBSTCSI BHEIIHIUMH KITIOYaMH, T. €. 00pa3yeTcs KOmus
YHUKATBHOTO WACHTH(OUKATOPA CYIIHOCTH HA KOHIIE CBS3HM «OJAWH», U COOTBETCTBYIOIIHE CTOJOIBI COCTABIISIOT
BHEIITHUIA KJITFOY TaOJHIIBI, COOTBETCTBYIOLICH THITY CYIIIHOCTH Ha KOHIIE CBSI3U «MHOTHE». HeolOs3aTenbpHbIe CBsI3H
COOTBETCTBYIOT CTOJIOIIaM BHEUIHETO KIIIOYA, JOIYCKAIOUINM HAJNYNe HEONPEAETICHHBIX 3HAUCHH; 00sM3aTeIbHbIC
CBSI3M — crojlmaM, HE [ONMyCKAONIMM HEONpedeNieHHBIX 3HadeHuil. Ecmm Mexnmy OBymMsS TUIaMu
cymHocTd A u B MeeTcs CBsI3b «OJMH K OJHOMY», TO COOTBETCTBYIONIMH BHEUIHHH KITIOY IO JKEIAHUIO
MMPOSKTHUPOBIIIMKA MOKET OBITh OOBSBIICH Kak B Tabmuile A, Tak U B Tabmuie B. YToObl 0Tpa3uTh B ompeneicHun
TaOJINIBI OTpaHWYCHHE, KOTOPOE 3aKII0YaeTCsl B TOM, YTO CTCIEHb KOHIA CBS3W IOJDKHA PABHATHCS CIUHHMIIS,
COOTBETCTBYIOIIUI (BO3MOXKHO, COCTABHOW) CTONOEIl JOJDKCH OBITh JOMOJHHUTEIBHO CICIU(PHUIUPOBAH Kak
BO3MOXKHBIH KJTFOY TAaOJUIIEI (B ClIydae MCIONb30BaHus si3bika SQL mist sToro cinyxut crenudukarnus UNIQUE —
CM. JIeKIuio 16).

J1s moAnep KKK CBSI3U «MHOTHE KO MHOTHUM)» M@Ky THIIAMU CYITHOCTH A u B cozmaercs momonHuTeNbHAS
tabmuma AB ¢ aByms cromOunamu, OIUH M3 KOTOPHIX COICPKHUT YHUKAIBHBIE UICHTU(UKATOPHI HSK3EMIUIIPOB
CYITHOCTH A, a JApyroi — yHHKaIbHbIC UICHTU(GHKATOPHI SK3eMIUIIpoB cymHocTH B. O603HaunM uepe3 YU /I(c)
YHUKATBHBIA UACHTH(UKATOP dK3eMIUIsIpa ¢ HekoToporo tuma cymuoctu C. Torma, ecinm B 3K3eMIULIpE CBSI3H
«MHOTHE KO MHOTUM» YYACTBYIOT 9K3eMILIAphI al, a2, ..., an tuna cymHoctd A u 3k3eMIusipsl bl, b2, ..., bm tuma
cymuoctd B, To B Tabmuiie AB moimkHBI mpHCyTCTBOBATH Bee cTpoku Buma { YW (ai), YUI(bj)} mai= 1, 2,
.o j=1, 2, ..., m. IloustHo, 4r0, MCHONB3ys Tabmuuel A, B 1 AB, ¢ MOMOIIBIO CTaHAAPTHBIX PEISAIMOHHBIX
OTIepaIfii MOXKHO HAMTH BCE MaPhl IK3EMIUIIPOB TUIIOB CYIIHOCTH, YYACTBYIOIIHMX B JaHHOH CBS3H.

WHIEeKCHI CO3Mar0TCs U IEPBUYHOTO KITfoUYa (YHHKAJIBHBIA MHJEKC), BHEITHUX KIFOYeH U TeX aTpuOyTOB,
Ha KOTOPBIX IPEIIONaraeTcs B OCHOBHOM 0a3UpOBAaTh 3arpoCkl.

IIpedcmasnenue 8 peasyuoHHol cXxeme Cynepmunos u nOOMuUno8 CyuHoCmu

B »TOM mopgpaznene MBI mpenmosaraeM, 4To pPeNSIHOHHAS cXxeMa 0a3bl JaHHBIX IPOSKTHPYETCS B pacueTe
Ha wucrnoib3oBanue o0bIYHON SQL-opuentupoBanHoit CYBJl, He momuepkuBaromield 0OBEKTHO-PENSIIUOHHBIC
pacmpenus. Kcratu, 3aMeTHUM, YTO MOAJEPKKA TaKWX PACIIMPEHUN HE CIMIIKOM IMOMOTaeT MpU IMEepexoje OT
KOHIICTITYaJIbHOH cXeMbl 0a3bl HaHHBIX B Moaeinn «CymHOCTh-CBS3b» K OOBEKTHO-PEISIIUOHHON —CXeMe,
COOTBETCTBYIOIICH TOCIETHIM CTaHaapTaM si3bika SQL.

Ecnu B xoHnenrtyaigsHoi cxeme (ER-nuarpamme) mpUCyTCTBYIOT HOATHUIIBI, TO BO3MOXHBI JBa criocoda nx
MIPEJICTaBJICHUS B PEJIILIUOHHON CXeMe:

(a) coOpath BCe MOATHIIBI B OJHOM Ta0JIHIIE;

(b) nnst kaXxx0T0 MOATHIIA 00Pa30BaTh OTACIHHYIO TaOJHILY.

[Ipu npumMeHennu criocoba (a) TabmuIa co3gaeTcs I MaKCUMAITBHOTO CYIepTHIa (THIA CYIIHOCTH, HE
SIBIISIIOIIETOCS TIOATHIIOM), a Ui MTOATHIIOB MOTYT CO3IaBaThCA TPENCTAaBICHUSA. TaOmuIa CONEpXHUT CTOIOIH,
COOTBETCTBYIOIINE KAXIOMY aTpuOyTy (M CBA3sIM) Kaxaoro moatuna. B tabnuiyy nobasnsercs, o KpaiHel mepe,
oluH cronber, conepxamuii kog TUIIA; oH cTaHOBHTCS YaCThIO TIEPBUYHOTO KiTtoua. I KaXIOW CTPOKH TaOJIUIIBI
3HAYEHHUE STOTO CTOJIOIA ONPEEINSET TUI CYIIHOCTH, SK3EMIULIPY KOTOPOTO COOTBETCTBYET CTpoKa. CToNOIBI ATOM
CTPOKH, KOTOPBIE COOTBETCTBYIOT aTpHOyTaM M CBSI3SIM, OTCYTCTBYIOUIMM B JaHHOM THII€ CYIIHOCTH, TOJDKHBI
coJiepKaTh HEOMpeIeIICHHbIC 3HAYCHUS.

Ipu ucnonp3oBanuu Metona (b) A KaXIOro MOATHIIA TEPBOTO ypoBHS (s Ooiiee TIyOOKHX YpOBHEH
MpUMEHSETCsT MeTox (a)) cymepTuil Bocco3maercs ¢ nmomonrsio npencrasieHmst UNION (u3 Bcex Tabnuir moaTHIIOB
BBIOUPAFOTCS OOIIHE CTOIOIBI — CTOJIOIBI CYNIEpTHUTIA).

VY kaxmoro crnocoba ecTh CBOM JOCTOMHCTBA M HeAOCTAaTKH. K mocTonmHCTBaM mepBoro crnocoba (oxHa Tabmuma st
CYTIEePTHUIIA ¥ BCEX €T0 TIOJTHIIOB) MOKHO OTHECTH CIIEIyFolIIee:

COOTBETCTBHE JIOTHKE CYNMEPTHUIIOB W TOJATHIIOB; TOCKOJIBKY JIFOOOH SK3eMIUISp JI0OOT0 TOATHIIA SIBISETCS
3K3EMIUISIPOM CYTIEPTHUIIA, IOTUYHO XPAaHUTh BMECTE BCE CTPOKH, COOTBETCTBYIOIIME K3EMIUIIpaM CYyTEpPTHIIa;
obecriedueHre MPOCTOro JIOCTYIAa K DK3EMIUIIpaM CYMNEepTHUIa W HE CIUIIKOM CIIOKHBIA JIOCTYI K SK3eMIUIsIpamM
MOJITUTIOB;

BO3MOKHOCTh OOOMTHCH HEOOJIBITUM YHCIIOM TaOJIHIL.

Henocratku metona (a):
MPUKJIaHas TporpaMMa, MMeEIoNias Jelo C OJHOW Tabiwileld cymnepTHna, IOJKHA BKIIOYATH JIOTIOJHUTEILHYIO
JIOTUKY pPabOThl ¢ pa3HbIMH HaOopamu CTOJOLOB (B 3aBUCHMMOCTH OT 3HaueHus crtojbua TUII) m pasHeiMu
OTrpaHUYEHUSIMU 1IETTIOCTHOCTH (B 3aBUCUMOCTH OT OCOOEHHOCTEM CBA3EH, ONpeieNIeHHbIX I OATHIIA);
o0mas uIs BceX MOATHIIOB TaONHIlAa MOTEHIMAIBHO MOKET CTaTh y3KHM MECTOM IpPU MHOTOIIOJIE30BATEIECKOM
JOCTYIIE IO IPUYUHE BO3MOKHOCTH OJIOKUPOBKHU TAOIHIIBI [IETUKOM;
JUIL MHAWBUAYAITBHBIX CTOJOIOB IIOATHUIIOB JOJDKHA JIOMYyCKATHCS BO3MOXKHOCTH COJICPIKATh HEOIPEICIICHHEIC
3HAYCHHS, TaKMM O00pa3oM, MOTCHIMAILHO B OO0IIeH Tabnuie OyIeT COAep)KaThCs MHOTO HEOINPEISICHHBIX
3HAYEHUH, 4TO MPH UCIONB30BaHUU HEKOTOphiXx PCYB]l MoxeT moTpeboBaTh 3HAYMTENFHOIO 00bEMa BHEIIHEH
MaMsTH.

HocrounctBa metona (b) COCTOAT B CEIYIOIIEM:



JICUCTBYIOT OoJiee MOHSTHBIE MpaBuUia PabOThl C MOATUINAMH (KaXAOMY I[OITHILY COOTBETCTBYET OJHOMMEHHAs
Ta0NuIA);
YIIPOIIASTCs JIOTHKA MPHUIIOKEHHI; KaKJas porpaMmma padoTaeT TOJIBKO ¢ Hy>KHON TaOIHIICH.

Henocratku metoza (b):
B 00IIIeM citydae TpeOyeTcsl CIUIIKOM MHOTO OTACIbHBIX TAOJIHII;
paboTa ¢ 3K3eMIUIpaMU CYIICPTHIIA Ha OCHOBE MPEACTABICHHS, OOBEIUHSIONIETO TAOMHIIBI CYNEPTHIIOB, MOXET
OKa3aThCsl HEZOCTATOYHO 3(h(HhEKTUBHOIA;
MOCKOJIEKY MHOYKECTBO SK3EMILUIIPOB CYIEPTHIIA SIBISICTCS OOBEIUHEHUEM MHOXKECTB 3K3EMIUIIPOB IIOATHIIOB, HE
Bce PCYB/] MoryT o6ecneunTs BHIIONHEHHE ONepalinid MOAU(GUKAIINN SK3eMILUIPOB CYMEPTHUIIA.

IIpedcmasnenue 6 perayuonHoll cxeme 3auUMHO UCKTIOUAIOWUX C8A3ell

CyIecTBYOT JBa crioco6a (OpMHUPOBAHMS CXEMBI PENSIIIMOHHOM b]l mpy HaMYuy B3aUMHO MCKITFOYAIOIIUX
cBsi3eil (MMEIOTCS B BHUIY CBS3H «OIUH KO MHOTHM», IPHYEM KOHEI] CBSI3M «MHOTHE» HAXOIWTCS Ha CTOPOHE
CYIIHOCTH, IJIS1 KOTOPOH CBSI3U SIBIISIIOTCS. B3AUMHO HMCKITIOYAIOIIIMH):

(a) oO1iee XxpaHeHHEe BHEIIHUX KITHOYEHH;

(b) paznenbHOE XpaHEHHE BHEITHUX KITFOYCH.

[lonsATHO, YTO ecliM MMEIOTCSA B3aMMHO HCKIIOYAIOMIME CBS3HM YIOMSHYTOH KaTeropuu, TO B Talmuie,
COOTBETCTBYIOIIEH CYIIHOCTH, JUISi KOTOPOH CBSI3U SIBJISIOTCS B3aMMHO HCKIIOYAIOIIMMHU, HEOOXOIMMO XpPaHUTb
BHEIHHE KIfoun. ECiTi BHEIIHUE KITIOUX BCEX IMOTEHIIMAIBGHO CBSA3aHHBIX TaOIUII UMEIOT 00Imuii popmar, To MOKHO
MPUMEHHUTH CITOCco0 (), T. €. CO3/1aTh JBa CTOJONA: HACHTU(PHUKATOP CBSI3U M UACHTU(UKATOP CYITHOCTH (BO3MOXKHO,
coctaBHOM). Cromber; HICHTU(HUKATOpa CBA3M HUCIOJIB3YETCS JUIA PA3idueHMs CBsi3eil, MOKPBIBAGMBIX Iyroi
uckimoueHus. B cronbne (ctonbuax) uAeHTH(PHUKATOpa CYHIHOCTH XPaHATCS 3HAUEHWs YHUKAJIBHOTO
HUAeHTH(HUKATOpa CYIIHOCTH Ha JAFHEM KOHIIE COOTBETCTBYIOIICH CBS3H.

Ecnu pe3ynpTpyIOIHe BHENIHHE KIFOYM HE OTHOCITCSA K OJHOMY JOMEHY, TO MPUXOIUTCS MpUOErath K
HCToNbp30BaHm0 crocoba (b), T. €. co3maBaTh AN KaXKIOW CBSI3M, MOKPHIBAEMON JYyrodl HCKIIOUCHHS, SBHBIC
CTOJIOIIBI BHEITHUX KITFOYEH; BCE ITU CTOJOLBI MOTYT COACPIKaTh HEOMPEACICHHBIC 3HAUCHUS.

[IpenmymmiecTBo momxona (a) COCTOMT B TOM, YTO B TaOIHIIE, COOTBETCTBYIOIICH CYIIIHOCTH, TOSBIISIETCS
BCEro ABa AJOIIOJHHUTCIBbHBIX CTOJ'I6I_la. OIICBI/II[HI)IM HEAOCTATKOM SABJIICTCA YCJIOXHCHUE BBIIIOJHCHHUS OICpAllun
COCIAMHEHMS: YTOOBI BOCIIONB30BAaTHCA ISl COCAWHCHUS OJHOW W3 albTCPHATUBHBIX CBSI3CH, HYKHO CHadaia
MPOM3BECTH OTpPaHWYEHHE TaONMHWIBI B COOTBETCTBMM C HYXHBIM 3HAaUY€HHEM CTOJIONA, COJAEPIKAIIETO
UACHTH()UKATOPHI CBA3EH.

IIpu ucnons3oBanmm moaxona (b) coeqwHEHHs SBITIOTCS SBHBIMH (M eCTeCTBeHHBIMH). HemoctaTok
COCTOUT B TOM, YTO TpeOyeTcsS UMETh CTOIBKO CTOJIOIOB, CKOJIEKO HMEETCs allbTePHATHBHEIX CBs3eid. Kpome Toro, B
KaXIOM W3 TaKUX CTOJOIOB OymeT COAep)KaThCs MHOI'O HEONPEICICHHBIX 3HAYCHUM, XpaHEHHE KOTOPHIX
NOTCHIUAJIBHO MOXKET MPUBECTHU K CEPbE3HBIM HAKJIaITHBIM pacxoJamM BHCIIIHEH IaMSITH.

(a) ER-JHC‘I[’I‘JSHH& C B3IaHMHO HCEMOYAKIITHME CBAZAMH

A
Al B
AZ C

(b) ER-guarpamma ¢ mogrHoamMi cyvinHoCTH De3 aANETepHATHBHEIN CBA3SH

D

C

ic) E R'.D.Ii[ﬂ]'pﬂh{h-!lﬂ, B EOTO I‘JOZF] ANETEPHATHEHBIE CEBAIH MMEHEHBI CEAIBID
C CVTIEPTHIOM CYLUIHOCTH

Puc. 5.14. Bosmoxxnbie Monudukanuu ER-quarpamm, mo3sossitoniie n30exarh B3aHMHO UCKITFOUAIOIIHNX CBSI3EH



Momudukanus, mokazanHas Ha puc. 5.14 (b), ocHOBaHa Ha TOM HaOJFOJCHUH, YTO KOJIb CKOPO CBSI3U
SBJIAIOTCS AIBTEPHATUBHBIMH, TO OHHM DPa3feII0T MHOXKECTBO AK3EMIUIIPOB CYIIHOCTH A Ha 1aBa mimm Ooiee
HeTlepeceKaroNixcs IMOMHOXECTBa, KOTOpPble MOTYT JIe)KaThb B OCHOBe ompeneneHus noarunoB Al u A2. Dto
XOPOIIHUI BapHaHT, €CIIM TaKue TOATUIIB MOTYT MPUTOANUTHCA eIle AJIs Yero-Huoyns. Hampumep, B ciaydae B3aUMHO
WCKIIIOYAIONIEH CBSI3U, MPEACTABICHHON Ha puc. 5.12, y UCHpaBHBIX W HEHUCIPABHBIX CAMOJETOB MOTYT UMETCS
HECOBIAJAmIe MHoXecTBa arpubytoB (ckaxkeMm, y tuna cymHoctu MCIIPABHBIE CAMOJIETHI moxer
MMEThCs aTpUOYT JaTa 3aBepIlICHUs TapaHTHIHOTO Cpoka, a y Tumna cymuoctd HEMCITPABHBIE CAMOJIETHI —
aTpuOyT THO HewcnpaBHOCTH). C Ipyroi CTOPOHBI, KAK OTMEYAJIOCh B IPEABIAYIIEM pa3jeie, MUl HCIOIb30BaHMUS
3TOr0 NMOJIX0/a TpeOyeTCs BO3MOXKHOCTh JUHAMHUECKOTO U3MEHEHUS! TUIIA CYIIECTBYIOIIETr0 SK3EMILIApA.

Monudukanusi, noka3aHHas Ha puc. 5.14 (c), ocHOBaHa Ha TOM HaONIOJEHWH, YTO KOJb CKOPO THUIIBI
cymuoctd B 1 C ygacTByIOT B albTepHATUBHOI CBSI3HU, TO, IO BCEH BUANMOCTH, Y 9THX CYITHOCTEH IMEETCS YTO-TO
obmiee. Bo3zmokHO, X ObUTO OBl NpaBHIIBHEE OIPEAENIATh KAaK MOATHITEI HEKOTOPOrO OOLIEro THIA CYIIHOCTH.
3aMeTHM, YTO MpHMeEp C pUC. 5.12 IBHO AEMOHCTPUPYET, YTO AAJIEKO HE BCETAA TUIBI CYIHOCTH, YYACTBYIOIINE B
QIPTEPHATUBHON  CBs3W, oOnamaror oOmmMmu  depramu. Co3maHme oOOIIEro CymepTHma s THIIOB
cymuocty ITMJIOT u ABUAPEMOHTHOE ITPEJITPMATUE npeacraBnsiercs BecbMa CTpaHHOI naeeil.

Ha 3ToM MBI 3aKkaHuMBaeM KpaTKyH 3KCKYPCHIO B CEMAaHTHYECKOE MOJEIMPOBaHUE ¢ HCcIoab30BaHneM ER-
IIFarpaMM.

3axnouenue

OCHOBHOI1 L1eNIbI0 JaHHOM JIEKIIMK ObIO 0O3HAKOMIICHHE C CEMAHTHYECKUMHU MOJICJISIMU JaHHBIX HA IpHMeEpe
ympomieHHoro Bapuanta ER-momemm. IlpeacraBnmennsnii BapuanT ER-momenu, ¢ OIHON CTOPOHBI, SIBISIETCS
JOCTaTOYHO Pa3BUTHIM, YTOOBI MOKHO OBLIO ITOYYBCTBOBATH OOMIYIO CIICIIU(PHUKY CEMAaHTHICCKUX MOJEIeH TaHHBIX,
a C JIpyroil CTOPOHBI, HE MEPETPYKEH ACTATIMU U M3IUIIHUMU HNOHSATHUAMH, 3aTPyIHSIIOMUMU oO0Ilee OHMMaHUe
MOXO0/IA.

C mpakTH9ecKoi TOUKU 3peHHsT HanOOJBIIYIO IOB3y MOTYT IPHHECTH PACCMOTPEHHEIE TIPHEMBI IIepexoaa
oT ER-muarpaMMm K cxeMe pensMOHHOM 0a3bl JaHHbIX. OCOOEHHO MOTYT NPHUTOJUTHCS PEKOMEHJAIMU II0
MPEICTABICHUIO B PENALUOHHON cXeMe CBsi3el «MHOTHE KO MHOTHM», HOATHUIIOB M CYINEPTHIIOB CYIIHOCTH U
B3aMMHO HCKITIOUAIOIIUX CBSI3CH.

Tema 6. SI3b1xk SQL

SOL: ucmopus a3zvixa

OpHuM u3 HauboJiee BaXKHBIX IIaroB HA ITyTH K Impu3HaHuio SQL Ha pBIHKE CTajIo MOSIBICHHE CTaHIApTOB
Ha 3TOT s136IK. OOBIYHO MW yIOMHUHAHUK cTaHgapTa SQL uMmeroT B BUAY OpHUIMATBHEIN CTaHAAPT, YTBEPKICHHBINA
AMepHUKaHCKUM HMHCTUTYTOM HalMOHanbHBIX cranmaptoB (American National Standards Institute — ANSI) u
MexayHaponHoil opranuzanueil mo crapmapram (International Standards Organization — ISO). Opnako
CYILLIECTBYIOT U JpyTue BaxkHble cTannaptel SQL, Butouas SQL, peanuzoBanHblil B cucteme DB2 xomnanuu IBM, u
crargapt X/OPEN s SQL B cpene UNIX.

Cmanoapm SQL ANSI/ISO

Pabora Han odunmansaeiM cTangaproM SQL Havanacek B 1982 roay, xorna ANSI moctaBui mepen cBOUM
komureToM X3H2 3amady 1o CO3MaHHIO CTaHAAPTa sI3bIKa PEIIMOHHBIX 0a3 MaHHBIX. BHawajge B KOMHTETE
00CYXJJaTUCh JOCTOMHCTBA PA3IMYHBIX NPEIUIOKCHHBIX S3bIKOB. OIHAKO MOCKOJIBKY K ToMy BpemeHn SQL yxe
cTal paKTUIECKUM CTaHAapTOM, KoMuTeT X3H2 ocTaHOBMII CBO BEIOODP HA HEM M 3aHAJICS cTaHaapTu3amueid SQL.

Paspaboranneiif B pe3yibrare CTaHAapT B OOJNBIION cTermeHH ObUT OcHOBaH Ha auanekre SQL cuctemsr
DB/2, xots u coneprkan B cede psil CYIIECTBEHHBIX OTIHYUI OT 3TOro auanekTa. [lociae HeCKOIbKUX JOpadoOTOK, B
1986 romy crangapt ObuT ouinanbHO yTBepxkaeH kak ctannapt ANSI nvomep X3.135, a B 1987 romy — B KadecTBe
crangapra [SO. 3atem cranmapt ANSI/ISO 6but npunsT npaButensctBoM CLIA kak denepansnerii crangapt CILIA
mo obpadorke uHpopMmaruu (FIPS — Federal Information Processing Standard). Dtot cranmapT, He3HAYUTEIBHO
nepecMoTpeHHBIH B 1989 romy, o0prdHO HaszbBaroT crangapToM "SQL-89", mn"SQLI". Korma B manHHO# KHMTeE
ynomunaetcs: "cranmapt ANSI/ISO", o noapasymesaercst SQLI, KOTOpEI B HacTOsIIEee BPEMs JIGKHUT B OCHOBE
OOJIBIIMHCTBA KOMMEPYECKUX POTYKTOB.

MHorue u3 4wieHOB KOMHTETOB o cranmapTuzaiuu ANSI u ISO mpeacraBnsiny (GUPMBI- TOCTABIIUKH
paznuunbix CYBJ, B kaxnol m3 KOTOpBIX ObUT peanu3oBaH coOcTBeHHBIN auanekt SQL. Kak u amanexTs
YEeIIOBEYECKOrO s3bIKa, nuanekThl SQL ObUIM B OCHOBHOM MOXOXH JIPYr Ha APYra, OJHAKO HECOBMECTHUMEI B
netamsix. Bo MHOrHX ciydasx KOMHTET HPOCTO OOOIIEN CYIIECTBYIOUIINE Pa3iuids W HE CTaHIapTH3HPOBAI
HEKOTOpBIE YacTH S3bIKA, OINPENENNB, YTO OHH PEATM3YIOTCS MO YCMOTPEHHIO pa3padoTdrka. DTOT IOAXOX
MO3BOJIJI OOBSBUTH OOJbIIOE YHCIO peanu3ammidi SQL COBMECTHMBIMH CO CTaHIApTOM, OJHAKO CIHENall caMm
CTaHJApT OTHOCUTENIBHO CIa0BIM.

UYrtoObI 3an10THUTH 3TH TpoOebl, koMuTeT ANSI mpoaomKuI cBoro padboTy U co3llall MPOEKT HOBOTO, Ooee
xectkoro cragaapra SQL2. B ornuuune ot crangapta 1989 roapa, nmpoext SQL2 mpemycmarpuBall BO3MOXKHOCTH,
BBIXOJIAIIME 32 PAMKU TaKOBBIX, YK€ CYLIECTBYIOIIUX B PEAIbHBIX KOMMEPUYECKUX MPOAYKTax. A JUIsl CIEIYIOLIEro



3a HUM ctaHgapra SQL3 Obumi mpemnoxeHsl emnie Oosiee rryOoOkMe M3MEHEHHWs. B pesynbraTe NpeasioKeHHbIE
cranaaptel SQL2 u SQL3 oka3zanuck 6osee NpOTUBOPEUNBBIMYU, YeM UCXOAHBIN cTaHAapT. Ctanaapt SQL2 mpomen
nporecc yrBepxkaeHuss B ANSI 1 OblT OKOHUATENbHO HNPUHAT B OKTA0pe 1992 roma. B To Bpems, kak mepBblif
ctarmapt 1986 roma 3aHuMaeT He Oosiee cTa CTPaHUI, OPUIHATBHBIN cTaHaapT SQL2 coaep UT OKOJIO MIECTUCOT.

Bompekn crangapty SQL2, Bo Bcex CyIMIECTBYIOIIMX Ha CETOMHSITHUN T€Hb KOMMEPYECKUX IMPOIYKTaX
HoJepKUBAIOTCST coOCTBeHHbIE auanekTel SQL. boaee toro, moctaBumku CYBJ] BKIOYaOT B CBOM IPOIYKTHI
HOBBIE BO3MOXHOCTH H PACIIUPSIOT COOCTBEHHBIE AuaneKThl SQL, deM eme OOJbIIe OTHANAIOT MX OT CTaHAApTA.
Onnako simpo SQL craHmapTH3MpPOBAHO OBOJBHO KECTKO. Tam, TIie 3TO MOXHO OBLIO CHeNaTh, HE YIIEMIISS
UHTEpechl KIMEeHTOB, nocTtaBumku CYBJ] npusenyu cBou NpogyKThl B COOTBETCTBUE O cTaHAapToM SQL-89, To xe
camoe TMOCTEeNeHHO Mpou3oiaeT u ¢ SQL2.

SQL Data Definition Language — s3bix onpedenenus peisiyuonHbiX OaHHbIX

PensiimoHHast MosieNb TaHHBIX, KaK ¥ J1I00ast JIOTHYecKas MOJIENb JaHHBIX, pACCMaTPUBAETCS C TPEX CTOPOH:
CTPYKTypa 00BbEKTOB, 00ecneueHre LIEIOCTHOCTY U MAHUITYJINPOBaHUE O0BEKTaMHU.

Cmpykmypa penayuoHHbX OAHHbIX

Haunewm ¢ He(hopMaIbHOTO ONpeeTICHUS] TEPMUHOB



Ipumep 1.

kofellocTapmukos Haasanns Ajpeca =,

>_ Jlosens

i Cxema
[lepaHuHLii Ko . }u'mm.uen Ha
Km]p_.q PllocTapmuka | Haisanme Aapec
POO1 thupua + _
WY Kapag-
P02 Kade «¥ Y8 ITHOWEHHE HAMLHOE

A HHCI0
JeRcan MApPTL, ... OTHOLIE HIA
Kopresn

ATpHOVTE

¥

Crenedk OTHOLIEHHA

Pucynok 6.1-Pensmuonnoe otHomenue «[IOCTABILMKM» oueHb mompoOHO.

OTHOIIEHHE COOTBETCTBYET TaOJHIle, KOPTEXK — CTPOKE TaONUIbl, aTpuOyT — CTOJOILY TaOIUIIBI.
IlepBUYHBINA KITFOY — YHUKIBHBIN HISHTH()HUKATOP IS TAOJHUIIGI, T.€. CTOJIOCI MM KOMOWHAIMS CTOJOIIOB,
JUIS. KOTOPBIX B JIFOOOH MOMEHT BPEMEHH HE CYIIECTBYET JIBYX CTPOK C OJIMHAKOBBHIMH 3HAYCHHUSMH B 3THX
CTOJIOIAX.

JloMeH — MHOKECTBO JIOMYCTUMBIX 3HAYeHUH aTpulyTa.

MuHUMaTbHON €IMHUIEH NaHHBIX B PEISILIMOHHOW MOJENIH JAHHBIX SBIAETCS OTACIbHOE 3HAUEHUE
JaHHBbIX. B peHﬂHHOHHOﬁ MOJACIN NAHHBIX BCEC OTACJIBHBIC 3HAUCHUA JAaHHBIX ABJISIIOTCA aTOMapHI)IMI/I, T.C. y
HUX HET BHYTPEHHEH CTPYKTYPbI, © OHH HEPA3JIOKUMBI Ha COCTABIISIOIINE.

Onpeoenenue persyuoHHbIX OAHHbIX

Homen D — koHEUHOE MM CUETHOE MHOXECTBO aTOMAapPHBIX 3HAUEHUH OJJHOTO THIIA.

[pumep 2. JloMmeH KaTeropuii TOBapoOB, TAKUX KaK «OBITOBAsT TEXHUKAY, KIIPOXYKTHI MUTAHUSD) H T.II.
MOYET OBITh TAKAM: CTPOKH PYCCKHX CHMBOJIOB UTHHOHM 20 CHMBOJIOB.

Wnctpykiust mna co3manus ngomeHa B SQL  (Bce mpemnoskerns SQL  maHbl mo  cTaHmapry
SQL92) BeIrnsauT TaK:

CREATE DOMAIN umsi_nomeHa TUTL_JTaHHBIX

DEFAULT 3nauenue;

ITpumep 3. Onpenenum AOMeH Ui IpuMepa 2 Kak

CREATE DOMAIN Category  varchar(20);

WHcTpykus 1yt yaajaeHus J0MeHa TaKoBa:

DROP DOMAIN umsi_nomeHa;

Wuctpykiust SQL Ha co3maHue TaOIUIIBI BEITISIUT TaK:

CREATE TABLE ums_Ttabmuisr (

oTpeJieJiCHUe o[, ONpeAeNieHHe T0Js,...n| OTpaHWYCHNE Ha_ Ta0muIry|,...n|

);

rue:

OTIpeIeJICHHE MOJISI UMEET BHT

uMs_niond tan [(pasMep)] [orpaHdyeHre Ha Tose]

OrpaHWYEHHE Ha_TI0JIe MMEET BU/I:
[CONSTRAINT uMsi_orpaHudeHus|
{PRIMARY KEY | UNIQUE | NOT NULL}

OTpaHMYCHUE Ha TaONWIy IMEeT BU:
[CONSTRAINT umsi_orpaHuueHus|



{PRIMARY KEY (wmoueBoe moiel[, xioueBoe moie2 [, ...]]) | UNIQUE (yHukameHOe monel[,
yHuKaIbHOEe T11071€2 [, ...]]) | NOT NULL (#enmycroe nonel[, Hemyctoe mosne?2 [, ...]]) |

FOREIGN KEY (mone _cchuikul [, mone _ccpuiku? [, ...]]) REFERENCES

BHemHAs [abnuna [(BHewHee monel [, BHemHee mone? [, ...]])]}

UMS_TIOJISI, UMS_TaOJNHIIBI — JOMYCTHMBIE IMEHA B Access; Ha3BaHUs TaOJUI] ¥ TOJIeH, BKIFOUAIOIINe
poOenbl, a TAKKE CUMBOJIBI HAITMOHAIBHBIX KOJUPOBOK, 3aKIIIOYAIOTCS B MIPSIMOYTOJIbHBIE CKOOKH

« ]», Hampumep [Ha3Banme KuHOGWIbMa]. [lOMyCTHMBIMH CYHMTAlOTCd HMMEHa JUIMHOH 1no 64
CHMBOJIOB, HE COJEpIKAIlie TOYKH «.», BOCKIHIIATENIFHOTO 3HaKa «!», CHMBOJIA OOpaTHOW KaBBIUKH « » H
CHUMBOJIOB KBaJIPaTHBIX CKOOOK «[ |», U HAUMHAIOIIUECS HE C Mpodera.

Wuctpykius SQL Ha ynaneHue TabIuIbl TaKOBa:

DROP TABLE ums_Ta0muiml;

B crangapre SQL mnpemnoxenne CONSTRAINT wucnons3yercs A 3aJaHust OTpaHUYEHUN Ha
3HaueHHs mosied 3amucu (B yacTHOCTH, yHUKaimbHOCTh — UNIQUE, obs3atensHocth — NOT NULL), mis
ycTaHoBieHUs: oTHomeHud Mmexay Ttabnumamu (REFERENCES), a taxke Uit 3amaHusi OrpaHHYCHHNA Ha
TaOJUILY TEITUKOM.

OtmetuM, uTo uMeHa orpanndeHnit B BeipakeHUsIXx CONSTRAINT B npeaenax oaHO# 6a3bl JaHHBIX
JOJDKHBI OBITH Pa3IMIHBIMH.

[Ipumep 4.

CREATE TABLE E1 (

al autoincrement not null CONSTRAINT pk_E1 PRIMARY KEY, a2 datetime not null,

a3 text(40)

);

Cosznaercs Tabnuna U3 TpexX MOJeH, mpuyeM 1oje al CTAaHOBUTCS MEPBUYHBIM KIIFOYOM, H JJISl 3TOTO
MOJISI co3maeTcs wHAeKC. I ompeneneHns MepBUYHOTO KII0Ya 3[1eCh HCIIOIb3YeTCsl OrpaHHIeHUe Ha TOoe C
umenem pk_E1.

ITpumep 5.

CREATE TABLE E2 (

b1 float,

b2 datetime, b3 long,

b4 text(100),

CONSTRAINT pk_E2 PRIMARY KEY (b2,b3), CONSTRAINT fk_E2_E1 FOREIGN KEY (b3)
REFERENCES E1 (al));

Coznaercs Tabnuia, B KOTOPOW MEPBUYHBIN KIFOY COCTOMT M3 JBYX mosied, b2 u b3, u npu 3Tom
3HaYeHus moJist b3 GepyTcst u3 3HaueHu NoJjst al Tadmuie! E1.

Lenocmuocms pensyuonHnvlx OAHHBIX

B mo6oii MOMeHT BpeMeHHM Jito0asi 06a3a JaHHBIX COJCPKHUT HEKOTOPBIM HAO0Op 3HAYCHHWH JTaHHBIX.
IIpenmonaraercs, 4o 6a3a JaHHBIX SBISETCS MOJEIBIO peanbHoro Mupa. OHako, HAOOp 3HAUYEHHUH HE UMEET
CMBICJIa, €CITH 3HAYCHUS HE NMPECTABIIAIOT ONPEAEICHHOTO COCTOSHUS pEaIbHOTO MHpA.

[Tpumep 6.

«[locraBmuk A cuenan 3aka3 Ha (-100) KOHAUITHOHEPOB)» - OECCMBICIIEHHOE 3HAYCHHUE.

CrnenoBaTenbHO, ompereficHne 0a3bl AaHHBIX HY)KIACTCS B PACIIMPEHUH, BKIIOYAIOIIEM IpaBHiIa
nenmoctHocTd. CyTh TPaBUI COCTOMT B TOM, 4TOOBI cooOmate CYBJl 00 orpaHudueHWsX Ha COYCTaHUS
3HauYeHU B peasbHOM Mupe. Takue npaBuiia IEJOCTHOCTH Ha3bIBAIOTCS CIELMANIM3UPOBAHHBIMHU, T.K. OHH
MIPUMEHSIOTCS TOJIBKO B paMKaX KOHKPETHOM 0a3bl JaHHBIX.

[ToaTomMy B pensIMOHHONW MOJENM JaHHBIX €CTh M OOIUE ISl BCEX PENAIMOHHBIX 0a3 IaHHBIX
MpaBujia LEJIOCTHOCTH, U CIIEHUAIN3UPOBAHHBIE, OTHOCAIIMECS K KOHKPETHOW Oa3e JaHHbIX.

OOmmx MpaBUII IETIOCTHOCTH BCETO JIBA!

IlepBoe mpaBmio: B mepBryHOM Kifoue He JOJDKHO OBITH aTpHOYTOB, KOTOpbIE MOTYT HMPHHHAMATH
HEU3BECTHBIE (HEOMPEICIICHHbIC) 3HAUCHMUSI.

B SQL nns onucanus nepBu4HOro kimoua ucnonssyercs onpeaenenue PRIMARY KEY

Bropoe mpasuno: ba3a ngaHHBIX He JOMKHA COJEP)KaThb HECOITACOBAHHBIX 3HAUEHMH BHEIIHUX
KJIFO4UeH .

3ameuanue: HecoryiacoBaHHOe 3HAau€HME — 3TO 3HAYEHUE BHEIIHEIO KIJOYa, Uil KOTOpPOro He
CYLIECTBYET OTBEYAOLIEIO €My 3HAYEHUsI IEPBUYHOTO KIII0Ya.

OmnpenenuTs BHEIHUN KITI0OY MOKHO onepatopoM SQL:

FOREIGN KEY (crucok aTpu0yTOB BHEITHETO KITFOYa)

REFERENCES umsi_TaOauibl ¢ IEpBUYHBIM KIIFOUOM



(circox aTpuOyTOB NEPBUYHOTO KIIIOUA)

[Tpumep 7.

PaccmoTpuM cutyanmro, korya B 6ase TaHHBIX NMPEANPUATHS XPAHATCS CBEJCHUS O COTPYIHHUKAX U O
JETSIX COTPYIHUKOB.

OTBeTHM Ha TaKue BOIPOCHL:

UYro npousoiiner, eciiu yIauTh 3alKCh, Ha KOTOPYIO CChIIAeTCs BHEIIHHHN KITI0Y B TaOJIUIe

«JETU_COTPYIHUKOB» (Hanpumep, yAanuTh 3anuck o coTpyaHuke ¢ Ta0.Ne 5052, eciu 3TOT
COTPYIHHUK MMEET JIBYX JeTei)?

Uro  mpowsoimer  NpH  TOMBITKE OOHOBHTB 3HaUeHHE HEPBUYHOTO
KJTFOYa 3aIUCH O COTPYIHHUKE, Ha KOTOPBIH CChblIaeTCsl BHEITHUN KITFOY?

. COTPYJHHKH

[Meperunby
KoY O JAOJIHKHOCTE

ETH_COTPYJHHKOB

5052 Heanos | nporpammuct
Tad Ne {0 BO3pACT
frm—
Buewnui
) 5052 Onera 4 rona
KJIHOY

5052... Mapua | 6 ner

PucyHoxk 6.2 — [1epBUUHBIi 1 BHEUTHUIN KIIIOYM B TaOIUIAX

B o0miem, cymecTByeT 1Mo KpaiHei Mepe B¢ BO3MOKHOCTH:

OrpannuuTth (B SQL - onepatop NO ACTION) —

OTPaHUYHUTh OMNEPAlUI0 «yAaJeHHEe»/«OOHOBJIIEHHE» TI0 TOrO0 MOMEHTAa, KOrJa Yyxe He Oyaer
CYIIECTBOBAaTh COOTBETCTBYIOIIEE TaHHOMY 3Ha4deHHI0O Ta® No MmepBHYHOTO KITFOYa 3amicell B OTHOUICHUH C
BHEIITHIM KJTFOUOM (B IPOTUBHOM CJIydae ONeparnys 3arpeniaeTcs)

Kackaguposats (B SQL - oneparop CASCADE) —

KaCKaJHPOBaTh OIIEPAIIHIO «yIATCHIS»/«OOHOBICHUS, YIAISI1/0O0HOBIISIL TAK)KE U BHEIITHAE KITIOUH.

[TosTomy, B SQLI2 3agaeTcs cchutogHas! IETOCTHOCTH B SIBHOM BUJIE:

FOREIGN KEY (cnucok arpu6ytos BHenHero kmoda) REFERENCES umst tabmmiist

ON DELETE ommus

ON UPDATE ommus

rae 3aganue noeenaeHns CYB/] npu yaaneHnn/0o0HOBICHHH KITF0Ya B POIMTENIBCKOM TaOIuUIe 3a1aeTCs
OIILIUEN:

CASCADE NO ACTION

BBI30B OMPEICICHHOMN MPOIEYPHI (XPAHUMOH MPOIESTYPhI HIIH MPOILEAYPhI TPUITEpa

[Ipumep 8.

BMmecTo kackaaupoBaHUsl UM OTPAaHUYEHUS] HA U3MEHEHUE 3HAUCHUH MOXKET BBI3BIBATHCS HEKOTOPAs
IpoIeaypa, HaIpUMep, IPH YAATCHUH 3aicy HHOpMAaLUs 3aHOCUTCS B apXUBHYIO0 0a3y U T.IL.

LlenocTHOCTD M HEopeAeIeHHbIE 3HaUeHHs TaHHBIX (null-3Hauenus)

IIpoGnema oTcyTcTBYyIOIIEH HH(YOPMAIMK TOCTATOYHO YacTO BCTPEUaeTcs Ha paKTuke. [ pemenus
poO0JIeMBI CO31AI0TCA pa3Hble MOAXO0ABL. YacTo NCIIONB3YIOTCS «3HAYCHUS 0 yMordaHuio». Hampumep, eciu
I[BET JeTalIN HE M3BECTEH, MM HE MMEET 3HAUCHMS B JaHHON 0ase, TO «3HAUCHHE MO yMOTYAHHUIO» - «HET»
VHaue — Ha3BaHUE 1IBETA.

Hpyroit nonxox, npemioxkeHHbI Konnom, 6asupyercss Ha 0003HaYEHUH OTCYTCTBYIOIETO 3HAYCHUS
CHEIHAIFHBIM MapKepoM, KOTOPHIN Ha3piBaeTcs null-3HaueHneM. DTO 3HAUEHHE HCIOIB3YETCs BCET/A, KOTIa
MpaBHIbHOE 3HAYEHHE IS JIF000T0 aTprOyTa 6a3bl HEU3BECTHO MIIH OTCYTCTBYET.

Teopus, usyqaromias null-3HaueHus, 6azupyercss Ha TPEX3HAYHOM JIOTHKE (KOTJa pa3perialoTcst TPH
3HAaYEHUs: «1a», «HeT», «UNK” — unknown - HensBecTHO)

Takum 00pa3oM, CTAHOBUTCS OYEBUAHBIM IMPABUIO LIEIOCTHOCTH MO CYIIHOCTSIM, KOTOPBIE MBI
c(OpMyIUpPOBaIHN B 3TOW JICKIIUH BHIIIIE:

«Hwu oguH 21eMeHT NepBUYHOIO KITF0Ua HE MOXKET UMETh HeoNpeAeneHHoe, «null-3aadeHne

AHaIOrUYHO U JJIs IPABUJIA LIEIOCTHOCTH 10 CChUIKAM:!

«Bcerya 3HaueHHs 37IEMEHTOB BHEIIHETO KJIIOYa WM SBISAIOTCS null-3HaueHMSMHM, WM COBNAJIAOT C
HEKOTOPBIMH He null- 3HaUCHUSIMHU 3JIEMEHTOB MEPBUYHOTO KIIFOUa)»



Ecmu CYB/]

paspeiacT UCIIOJIb30BaAHUC nu11-3Ha‘~ICHI/II\/'I, TO K ABYM BO3MOKHOCTAM 06p360TKI/I CCBIIIOK

10 BHEIITHUM KITIOYaM, T00aBISETCS TPEThS.

[Ipasumo null-3HaueHwit: J{ist KaXkIOro BHEIIHETO KJIf04a pa3pabOTYMK JODKEH PElIUTh, MOXKET JIH
BHELIHUH KIII0Y cofepxath null-3HaueHus.

Kak mpaBwiio, MOXXHO 3al1aTh pa3pelicHre Ha ucroyib3oBanue Null-3HaueHnii Ha BClo 0a3y JaHHBIX C
nomorikto oneparopa SQL -

NULLS ALLOWED (pa3spemraercst ucrions3oBanue Null-3nauenuit), 1u6o

NULLS NOT ALLOWED (3anpemiaercs ucnonszoBanue Null-3HaueHunid)

Torma, ecmm

Null-3HadeHust paspemaroTcs, TO M00aBIsIeTCS HOBAs OIIIHUS: SET NULL

(annynupoBats) Hapsxy ¢ CASCADE u NO ACTION.

B cootBerctBum ¢ onuueit SET NULL, npu n3MeHeHHM 3alMCH O COTPYJHHMKE BHEUIHUN KITHOY
ycraHaBnuBaeTcs paBHeIM Null g1 Bcex 3ammceid o0 JeTsiX, a 3alUCh O COTPYJHUKE IIOTOM
yAasIeTcs/00HOBISECTCS.

B SQL92 «

omiuaM CASCADE u NO ACTION po6asnserca SET NULL u SET DEFAULT:

FOREIGN KEY (crucok atpuOyTOB BHEIITHETO KITFOYA)
REFERENCES ums_ta6mmiet ON DELETE ommust ON UPDATE omust

IJIe OIS —
m6o CASCADE nu6o NO ACTION mu6o SET NULL

mu6o SET DEFAULT (kak ycTaHOBIIEHO TIO YMOIJTYaHHIO JUIs BCeil 0a3bl TaHHBIX )
ITpumep 10.

Homyctim, MBI paspenmim cymiecrBoBanue Null-3Hauenuit B tabuuie

«JAETU_COTPYHUKOBy. ITpumepoM MOKeT OBITh CUTyalus, KOTAa COTPYJHHUKA YBOJBHAIOT, HO
0 JIETAX MPOJIOIDKAIOT 3a00TUTECS, M HH(OPMAIIHSI O HUX OCTaeTcs B 0a3e TaHHBIX.

Omnumem 31y curyaruio Ha SQL:

CREATE TABLE Employees

(tab_number
position varc

integer NOT NULL UNIQUE, name varchar (50) NOT NULL,
har (20) NOT NULL) PRIMARY KEY tab_number;

CREATE TABLE Childrens (tab_number integer NOT NULL,

child_name varchar (10) NOT NULL, age integer NOT NULL)

PRIMARY KEY (tab_number, child_name)

FOREIGN KEY (tab_number) REFERENCES Employees ON DELETE SET NULL
ON UPDATE CASCADE;

Ta6muua 1. Tuner nanaeix MS SQL Server 2000.

Tun 1aHHBIX

Onucanmue

Bit Onun 6utT. B cToNnOIE ¢ ATUM THIIOM MOXET XpaHuThes oo 0, moo 1.

Binary(n) JIBOMYHBIN TaHHbIE (UKCHUPOBAHHOM MHHBI 10 8000 Oaiir.

\Varbinary(n) /IBOMYHBIC TaHHBIC TIepeMeHHOH TuHbI 10 8000 OaiT.

Image /IBonunsle maHuble AuuHOM mo 2I'6 (2731-1). IlpocTpaHCTBO ISl XpaHEHHs IaHHBIX
BTOrO THUIA OTBOAMUTCS CTPAHHULIAMHU, pa3Mep KOTopbix coctasiser 8§ Kb.

Decimal Mcnonp3yercst Al XpaHeHHsT APOOHBIX YHCEN ¢ (PUKCHPOBAHHBIM KOJIUYECTBOM 3HAKOB
1o u nociie gecssituanor Touku. Ot -10738 +1 go 10738 —1.

Numeric IBsercs aganor Tuna nasaex Decimal.

Float(n) Mcnonp3yercst UL XpaHeHWsT  APOOHBIX  YUCEN C MPHOIU3UTEIHHOM
rourocTbio. Ot -1.79E+308 no 1.79E+308.

Real sIenstercs ananorom float(24). Ot -3.40E+38 o 3.40E+38.

Int 3aHuMaeT 4 OaiiTa U MOXET XpaHUTh LieJIble Yhcia B [uanas3oHe ot -2°31 1o
2731-1

Smallint 3anuMaeT 2 OaiiTa U MOXET XpaHUTh LieJIble Yicia B Tuana3one ot -215 o
2715-1

Tinyint 3anuMaeT 1 OalT U MOXKET XpaHUTH IIeNbIe Yyhcia B muamna3one ot 0 1o 255




Bigint

3aHnuMaeT 8 OalT U MOXKET XpaHUTh LIEJIbIE YUCIIa B IMana3oHe oT -2°63 1o
2763-1

Char(n) CTpOKOBBIH TUT AAaHHBIX GUKCUPOBAHHOM [UTHHBI 6e3 momaepkki  Unicode
immnaOoN 1o 8000 CMMBOJIOB.
Nchar(n) CTpOKOBBIM THII JAaHHBIX (PUKCHPOBAHHOM UIHHBI ¢ oAmepxkkoi  Unicode
immnaOoN 10 4000 CHMBOJIOB.
'Varchar(n) CTpOKOBBII THI AaHHBIX IEPEeMEHHOM maMHBI Oe3 mommepkku Unicode
oM 1o 8000 cUMBOJIOB.
Nvarchar(n) CTpOKOBBII THI JaHHBIX IEPEMEHHOM IIMHBI ¢ mommepykkoir  Unicode
immao# 1o 4000 cUMBOJIOB.
Text CTpOKOBBI# TUI NaHHBIX Oe3 moaaepkku Unicode mmiHO#M 10 2 MUITHAPAOB CHMBOJIOB
(2"31-1). IIpocTpaHCTBO /st XpaHEHHUS! JAHHBIX 3TOTO TUIIA OTBOAUTCS CTPAHHULAMH T10 8
K6.
Ntext CTpOKOBBII THIT JaHHBIX C moaaepskkoi Unicode mmunoi 10 1 MHITHApIOB CHMBOJIOB.
[IpocTpaHCcTBO U1l XpaHEHHMs! JAaHHBIX 3TOTO THIIAa OTBOJUTCS cTpaHuLaMu 1o 8 Ko.
Datetime Tun maHHBIX AJIsL XpaHEHHMs aThl U BPEMEHU C BHICOKOW TOYHOCTBHIO B JIManasoHe OT 1

staBaps 1753 roma g0 31 gekabps 9999 roma. 3anmmaer 8 Oait. Tounocth - 3,33
MUJUTACEKYH/IbI.

Smalldatetime

TuIl DaHHBIX IS XpaHEHHs JaThl U BPEMEHH ¢ HOPMAJIbHON TOYHOCTBIO B AHAITa30HE OT,
1 suBaps 1900 roga no 06 uronst 2079 roxa. 3anumaer 4 Gaiita. TounocTth - 1 MuHYTA.

Money

Mcmonmp3yeTcss JUIA XpaHEHHs JIEHEKHBIX JAHHBIX B OOJIBIIOM Juara3oHe. TOYHOCTH
XpaHEHUS 10 4 3HAKOB IOCIIC ASCATUIHOM TOUYKH. 3aHuMmaet 8 Gaitt. Ot -2°63 10 263 —
1.

Smallmoney

I/ICHOHL3yeTCH I XpaHeHI/IH JCHC)XKHBIX JaHHBIX B HOpMaJ'H)HOM Oraria3oHe. TO‘IHOCTI)
XpaHEHUS 710 4 3HAKOB TOCIE JECATUYHON TOoukW. 3aHuMaeT 4 Oalita. Ot -214,748.3648
o 214,748.3647.

Sql_variant

Tun TaHHBIX, TO3BOJISIIONINM XPAaHUTh NaHHBIE HECKOJIBKUX THIIOB B OJHOM U TOM K€
ctonbue. Hampumep, mpu HCMONB30BAaHMM 3TOTO THMA JAHHBIX B CTOJOLE MOTYT
HAXOTUTHCS OHOBPEMEHHO TaHHEIC IIENTOYNCICHHEIE, APOOHEBIC, CHMBOJBHEIC U T.1I.

Sysname

Mcmonb3yeTcs UL yKa3aHWs UMeH  OOBEKTOB CYB/I. AHajsor

nvarchar(128).

Timestamp

BpemenHoit mTammn. 3HaueHuss B crondue sToro THma usMeHsiores SQL - Server|
AQBTOMATHYECKH MPU KAXIOM HM3MEHEHHH CTPOKH. MOXKHO HCIIONB30BaTh MCEBIOHNM
rowversion.

Table

OTOT TUN AAaHHBIX NPEJHA3HAYEH Il BPEMEHHOI'O XPAHEHMs CIOXKHBIX THUIIOB JAHHBIX —
s mepeMeHHBIX T ransact-SQL, mapameTpoB XpaHHMBIX TpOLEAyp WM U 3HAYCHUH,
BO3BpAIaeMbIX (DYHKIIMSIMH TOJIB30BATEIS.

Uniqueidentifier

HCHOJ’ILSyeTCfI AT XpaHCHUA rJ100alIbHBIX YHUKAJIBbHBIX I/I,I[CHTI/I(i)I/IKaTOpOB.

cursor

[Ipenna3znadeH st XpaHEHHsI CChUIOK Ha KyPCOPBI.

PA3JEJI 2. COBPEMEHHBIE B/]

Tema 7. O0beKTHO-OPHEHTHPOBAHHbIE 0a3bI JaHHBIX

Hampaenenue oO0bekTHO-OpueHTHPOBaHHBIX 0a3 maHHbIX (OOBJl) BO3HUKIIO CpaBHHUTENBHO IABHO.
ITy6nukanuu nosBisiuch yxe B cepeaune 1980-x. OnHako Hanbosee akTUBHO 3TO HallpaBlieHUE Pa3BUBAETCS
B nocieanue rofsl. C KaXkKAbIM T'OI0M YBEITMUUBACTCS YHCIIO IMyOIUKAUi U PeaTn30BaAHHBIX KOMMEPUECKHX H
OKCTIEPUMEHTAIBHBIX CUCTEM.

Bosboe yncno pabot He o3Hauaet, yto Bee npodieMbl OOB/] nonaHocThio pemiensl. Kak otmeuaeTcs
B Manudecre Tpynmbel Beaymux y4eHbIX, 3anmMatomiuxcs OOBJl, coBpemennas cutyamms ¢ OOBJ]



HAIIOMHHAET CUTYAIUIO C PEIAIUOHHBIME CUcTeMaMu cepeauHbl 1970-x. [Ipu Hanu4uu GOIBIIOr0 KOJTHYESCTBA
OKCIIEPUMEHTAILHBIX TMPOSKTOB (M JakKe KOMMEPYECKHX CHCTEM) OTCYTCTBYET OOIIEnpuHATas OOBEKTHO-
OpPHEHTHUPOBaHHAs MOJIEJb JaHHBIX, U HE TIOTOMY, YTO HET HU OJHOI pa3pabOTaHHOW MOJNHON MOJENH, a 1o
NPUYHMHE OTCYTCTBHUS OOIIEro COTNIacHs O MPUHATUU Kakoi-mnbo Momenu. Ha camom nene, uMerotes u Gomnee
KOHKPETHbIe MpoOJIeMbl , CBS3aHHBbIE C Pa3pabOTKOH JEKIApaTHBHBIX SI3BIKOB 3alPOCOB, BBIIOJHEHUEM M
ONTHMHU3ALMell  3ampocoB,  (QOPMYJIHMpOBaHMEM H  MOJJEPKAHMEM  OrPAHMYCHUH  LEJOCTHOCTH,
CHHXPOHHU3AIMEH TOCTYIA U YIPABICHUEM TPAH3aKIUSIMH U T.]I.

Koneuno, OOBJ] Bo3HuKIM He Ha MycToM MecTe. COOTBETCTBYIOIIMI Oa3uc 00ecleunBarOT Kak
npensiayipe padbotel B obsacti BJI, Tak ¥ 1aBHO pa3BUBAOLIMECS HAMPABJICHHS S3bIKOB ITPOrPAMMHUPOBAHUS
¢ abCTPaKTHBIMU THUIIAMH JTAHHBIX U 00BEKTHO-OPUCHTUPOBAHHBIX S3BIKOB MPOTPAMMHUPOBAHUSL.

CBs13b  00BekTHO-OpUeHTHPOBaHHBIX CYBJl ¢ o0mmMu MOHATHSIMU OOBEKTHO-OPHEHTHPOBAHHOTO
MOAXO0/a.

B nHambonee oOmiel W KIacCHYECKON MOCTAHOBKE OOBEKTHO-OPUEHTHPOBAHHBIN MOIX0A OasupyeTcs
Ha CIEYIONINX KOHIICIIIIHAX:
00BeKTa B UACHTU(DHUKATOPA 00BEKTA;
aTpuOyTOB U METOJIOB;

KJIaCCOB;
HepapXud 1 Hacle0BaHHs KJIACCOB.

JIrobast CYIIHOCTh pEaTbHOrO0 MHpPa B O0BEKTHO-OPHEHTHPOBAHHBIX SI3BIKAX U CHCTEMax
Mozenupyercs B Buje oObekra. JIro0ol 0OBEKT MpH CBOEM CO3[JaHUH IOJMydYaeT eHePHPYEMbId CHCTEMOM
VHHUKAJIBHBIA UACHTH()UKATOP, KOTOPBIA CBA3aH C OOBEKTOM BCE BPEMsI €rO CYNICCTBOBAHHUS M HE MCHSICTCS
IIPY U3MEHEHHUU COCTOSIHUS OOBEKTA.

Kaxnapiii 00bekT uMmeer coctosHue W moBeneHue. CoctosHHEe 00BeKkTa - HAOOp 3HAYCHHH €ro
atpuOyroB. [loBeneHne oObekTa - HAOOP METOAOB (IIPOTPAMMHBIN KOJX), ONEPHUPYIOIIUX HaJll COCTOSHHEM
oObekTa. 3HaueHue aTpudyTa 0OBEKTa - STO TOXKE HEKOTOPBIH 0OBEKT MM MHOXKECTBO 00beKTOB. COoCTOsTHUE
U MOBe/ieHHe 00BEKTa WHKAIICYJIUPOBaHbI B 00BEKTE; B3aMMOJAEHCTBIE OOBEKTOB MMPOU3BOJUTCS HAa OCHOBE
nepenayn CoOOIICHHM 1 BBITIOTHEHUH COOTBETCTBYIOIIUX METO/IOB.

MHOKeCTBO 0OBEKTOB C OJTHUM U TEM K€ HA0OpOM aTprOyTOB U METOJIOB 00pa3yeT Kiacc 0ObEKTOB.
OOBEKT MODKSH MPUHAICKATh TOJBKO OJHOMY Kiaccy (€CIM HE YYMTHIBATH BO3MOXHOCTH HACIICIAOBAHMUSN).
JlomyckaeTcsi HalW4Me MPUMUTHBHBIX MHPEIONPENSIICHHBIX KJIACCOB, OOBEKTHI-IK3EMIUIIPhI KOTOPBIX HE
UMEIOT aTpUOYTOB: LieNble, CTPOKU H T.a. Kiacc, 00beKThl KOTOPOTr0 MOTYT CIYXKHTh 3HAUCHHAMH aTpuOyTa
00BEKTOB JIPYTroro Kiacca, Ha3bIBaeTCsl JOMEHOM 3TOT0 aTpHOyTa.

JomyckaeTcsi MOPOKACHHE HOBOTO Kilacca Ha OCHOBE YK€ CYLIECTBYIOIIErO Kiacca - HacleJ0BaHue.
B aTOM ciydae HOBBIN Kilacc, Ha3bIBaeMbIi ITOJIKIIACCOM CYIECTBYIOIETO Kilacca (Cylepkiacca), Hacuemayer
BCe aTpuOyTHI U METO/IbI CyIepKiacca. B moakiacce, KpoMe TOro, MOTyT OBITh OMPEAEICHBI JOMOIHUTEIBHBIC
aTpuOyThl U METOABL. Pa3muyaroTcs Ciiydan MPOCTOr0 M MHOXKECTBEHHOIO HacieloBaHus. B mepBoM ciydae
MOJKIACC MOXKET OMPENEISIThCS TONBKO HAa OCHOBE OJJHOTO CYIIEpKJIacca, BO BTOPOM CIydae CYHEpKIacCoB
MOYeT OBITh HECKOJIbKO. ECIi B sI3bIKE WJIM CHCTEME TOANCPKUBACTCS CAMHUYHOC HACICIOBAHUE KIIACCOB,
HaboOp KJIaccoB oOpa3yeT IPeBOBUIHYIO uepapxuio. [Ipu mojiepkaHMHd MHOXKECTBEHHOI'O HACIIeIOBaHMUS
KJIACChI CBSI3aHBI B OPUEHTHPOBAHHBIN Ipad) ¢ KOPHEM, Ha3bIBAeMbIi penieTkod kiaccoB. OOBEKT MmomKiacca
CUUTAETCs MIPUHAIJICKAIINM JTIF000MY CYyIIepKIIacCy 3TOTO Kilacca.

o

b 4
P TPUM M
OmnpenenuMm  J1Ba Kjacca BEPXHEr0  YPOBHS: ¥
"Otgen" u "Ciyxamuid". Mpl Takke ONpeleNuM Kiacc
PykoBoguTenb, KOTOpPBIM SBISETCA IOAKIACCOM Kilacca

Ciryxaiui.




Cuayxammii PyxoBogurenn
(moakiace kiaacca Ciay:kaumii)

CsoiicTBO Tun
- CBoiicTBO Tun
Nwmsa Ciyxamero | Texcmogutil "
. Nwms Cryxariero Texcmosbil
Howmep Lughposoii .
Homep Cyxarmiero Lugposoii
Ciry>xairero .
. MecToHax0XKIeHUE Texcmosovitl
Mectonaxoxneuune | Texcmoenliii
Crucok OTnenoB Cnucox cewinok Ha: Omoen
Crmucok OtnenoB | Cnucok 06beKkm. CCbllokK:
L]enoe
Omoen
CK. BpeMeHH PYKOBOJUT
Metoa Bosspawaem 3BaHue Texcmogwiti
Ceblika Ha MeTtox Bozepawaem

IToBeicuts (OTHEN "
( ) (Pyxogooumerny) <IToBbicUTH> AeHo He yHacnedo8anHull

OOBekThl (3K3EMIUIAPHI Kjlacca) MOTYT OBITh CO3JaHBl IyTeM IpuMeHeHus werona "Cosnathb
9K3eMIUISIp", KOTOpBIA sABIseTcss oOmmM ans Bcex kiaccoB. OObekT kiacca "Cuykamuid", OJHaXIBI
CO3/IaHHBIN, CBA3BIBACTCS C OTAEIOM Ipu oMoy MeToaa "Hamrsate" kimacca "Otaen" (Co cChUTKOM Ha OOBEKT
"Cryxammii" B Ka4eCTBE apryMEHTa).

Otaen
CsoiicTBO Tun

Hassanue Otnena .
Texcmosoviui
bromxkeTr

Crricok Crryskariux Lughposoii

Cnucox cevinox na: Cnyscawuil

Cevinka na: Pyxosooumens
PyxoBogutens Otaena

MeTton Bozepaujaem
Hansate(Cirysxarmii) <HUYEro>

Juia toro, 4ToOBI cHeNaTh CIyXAallero PyKOBOJAWTENEeM, Hajo NpuMeHUTh Meron "IloBeIcHTH" K
cinyxaieMy (apryMeHT - ccbuika Ha "OTaen"). DTOT MeToJ] co3/1aeT HOBBIM 00BEKT Kinacca "PykoBomuTens" ¢
IyOmuKaTaMu HACIEAyeMbBIX CBOKMCTB, M 3aT€M YHHUYTOXKAeT CYIIECTBYIOmmHA sk3eMmuip "Ciyxamero”
(ucmonb3yss MeTox "YHHUYTOXHTH", Tarkke OOImMiA A7l BCeX KiaccoB). Bo3Bpaiaercs CChUIKA Ha HOBBIH
00BeKT (Heckpuntop o0bekTa). OTMETHM, YTO METOJ TaKXKe JOJDKEH CKOPPEKTHPOBaTh CBOicTBO "CHucok
caykanmx'" KaxIoro otaena, Bxoxasmero B "CHUCOK OTHenoB", B KOTOPHIX paboTaeT ciyKamuii. IOTo
HeoOxoauMo Juia coxpaHenusa nenoctHoctu bJI. Ilockonbky "PykoBoauTens" sBIseTCS MOIKIACCOM
"Cirykaniero”, 3toT "Crmcok Cryxanmx" He OyneT nMeTh HUKaKuX KOH(GIUKTOB (cchuika Ha "Cmyxariero",
Ha CaMoM Jieje, MOXeT OBITh CCBUIKOM Ha PykoBoamTelns, Tak Kak OH SIBISETCS HMOAKIACCOM CITy>KaIlero -
00paTHOE HEBEPHO).

OTMmeTuM Takxke, 4To HacjemoBanwe Meroaa "[IoBBICUTH" SBHO 3a0JIOKMPOBAHO B TMOJKJIACCE
PykoBomutens (3TO OOBIYHO IOCTHUTACTCS OIPENCIICHHEM Ha YypOBHE Kiacca PykoBomutenb Merona
"TToBBICUTB", KOTOPBIII HUYETO HE AENAET). DTO FOAUTCS JHILIB KOTJa CIyX alluii MOXeT ObITh PyKOBOAUTEIEM
TOJIKO OJHOTO OT/ena. Eciu sxe OTAeIbHBIN CITy)Kaliid MOXET PYKOBOJUTh HECKOIBKUMH OTJIEIIaMH, METO/
"[loBbICHTE" NOJDKEH OBITH MPUMEHHM W K pyKoBoauTensM. B stom ciaywae merox "IloBeicuThs" 00s3anH
BHOCHUTb KOPPEKTHBBI B CBOWCTBO "PykoBoauTenb oThena" IUisi COOTBETCTBYIOIIMX OTAENOB U3 "CHHCOK
otnenoB" oobekTa "PykoBoauTens".

OObeKkTHAs TEXHOJIOTHSl PACIIUpSCT TPATUIMOHHYI0 METOJMKY pa3padOTKU TMPHIIOKEHUH HOBBIM
MOJICIMPOBAHUEM JaHHBIX M METOJaMHU NpPOTrpaMMUPOBaHUs. J[Is MOBTOPHOrO HCHONB30BaHMS KOAa H
YIIYYIIEHUS COXPAHHOCTU LEJIOCTHOCTH JAHHBIX B OOBEKTHOM MPOrpaMMHMPOBAHUHU JaHHBIE W KO JUIA HUX
00pabOTKN OpraHu30BaHbl B 00BEKTHL. TakuM 00pa3oM, MPaKTHYECKU MOJHOCTHIO CHUMAKOTCS OTpaHHYCHUS
HAa TUITBI JAHHBIX.

Ecnu naHHBIE COCTOAT M3 KOPOTKUX, MPOCTHIX MoJiel (MKCHpPOBaHHOW JIMHBI (MMs, ajpec, OanaHc
0aHKOBCKOTO CUeTa), TO JYYIIUM pelIeHueM OyIeT MPpUMEHEHHE PeNIAIMOHHON 0a3bl maHHbIX. Eciu, onHako,



JAHHBIE COJEPXKaT BIOXKECHHYIO CTPYKTypy, JAMHAMHYECKH U3MEHSEMbI pasMmep, OIpelenseMble
MIOJIB30BATEIIEM TPOM3BOJIBHBIE CTPYKTYpPHl (MYJIbTUMEIHA, HANPHMEp), NMPEICTaBICHHE HX B TaOIHIHON
(hopme Oyzaer, kak MUHUMYM, HenpocThIM. B 10 ke Bpems B OOCYB/] kaxas ornpeneieHHas oIb30BaTeleM
CTPYKTypa — 3TO 0OBEKT, HENOCPEICTBEHHO YIPaBIsieMblii 02301 TaHHBIX.

[Ipumenenne OOBEKTHOH MOJETH MPEANOYTHTENbHEe A 0a3 MaHHBIX ¢ OOJBIINM KOJMYECTBOM
CIIOKHBIX CBSI3EH: TMEPEKPECTHBIX CCBUIOK, CCHUIOK, CBS3BIBAIOIINX HECKOIBKO OOBEKTOB C HECKOIBKUMHU
(many-to-many relationships) AByHampaBIeHHBIMH CCHUTKAML.

B 00beKTHO-OPUEHTUPOBAHHBIX 0a3ax JaHHBIX, B OTIUUYUE OT PEJILUOHHBIX, XPAHITCS HE 3alUCH, a
00bekThl. OO-TI0IX0/1 IPEICTaBIIET OOIee COBEPIICHHBIE CPEACTBA I OTOOPAKEHHS PEaIbHOTO MHpPa, YeM
pENSIMOHHAs MOJENb: €CTECTBEHHOE MNPEACTaBIICHHE AAHHBIX. B pEXILMOHHON MOAEIM BCE OTHOIICHUS
IpPUHAUIEKAT OJHOMY YPOBHIO, MMEHHO 3TO OCJIOXKHSAET NPeoOpa3oBaHHE HEpapXUUYECKUX CBA3EH MOJenu
"CYITHOCTB-CBSI3p" B pemsiunoHHyt0 Mozaenb. OO-mMoaens MOXHO paccMaTpUBaTh IMOCIOWHO, HA Pa3HBIX
YPOBHSAX a0CTPaKIUH.

Oo6bextabie CYB/] peannsyror Bech Ha0Op (QYHKLMHA, MPUCYIIMX CHCTEMaM YIpaBleHUs 0azamu
JAHHBIX [UTIOC BO3MOKHOCTH OOBEKTHOTO TPOTPAMMHUPOBAHUSL.

Hrpcancynaipa Hpenmidirainia
I AHHBIE obBeKToR
Hacnenoearie [ommiop dHsi
'\ DSLEKTHG' /
OpHeHTHPORAHHOE
nporpaMMHpPOBAHHE
MenocTHOCTE
¥HMEHp OBAHHE
MAHHBIZ /ﬁp Hp
BosmokHOCTH Hashl
EBesonacHooTh _ NAHHDBIX BoccTaHBImMBasMOCTD
BepcuoHHOCTE \\. S3arpockl
TpaH3arKI I HonroepemeHHo CTh IIapamnermisn

B 10 e Bpems, OO-moaenu npucyul 1 psiji HeI0CTaTKOB:
OCYTCTBYIOT MOIIIHBIC HEMPOIICIypHbIC CPEJICTBA M3BJIeUeHHUS 00BEKTOB M3 0a3bl. Bce 3ampochl MpuxoguTcs
MUCATh Ha MPOIETYPHBIX SI3BIKaX, MPOOIeMa UX ONTHMHU3AINN BO3JIaraeTcs Ha MPOrpaMMUCTa.
BMECTO YUCTO NICKIAPATHBHBIX OTPAaHHYCHUH IIETOCTHOCTH (THIIA IBHOTO OOBSBICHUS TIEPBUYHBIX U BHEITHHX
KITIOYel pessimuoHHbIX Tabmui ¢ momombio kiroueBbix ciioB PRIMARY KEY um REFERENCES) wm
MOy IEKJIapaTUBHBIX ~ TPUITEPOB JJIi OOECIHEeUeHHs BHYTPEHHEH LIEIOCTHOCTH MPUXOOUTCS IHCATh
MIPOLIE Ty PHBIN KOI.

OdeBHuHO, YTO 00a 3TH HEAOCTATKA CBS3aHBI C OTCYTCTBHEM PA3BHUTHIX CPEJCTB MAaHHUITYJTUPOBAHHS
JaHHBIMH. OJTa 3ajada pelaercd AByMs crocobamu - pacmmpenne OO-s3bIKOB B CTOPOHY YIIpaBIIEHUS
JaHHbME (cTangapt ODMG), nubo nobGaBineHrne 00beKTHRIX CBOUCTB B pessiunonnbie CYB/I.

Cmanoapm ODMG.

ODMG (Object Data Management Group) - koncopuumym mnocraBukos OOBJl u apyrux
3aMHTEPECOBAHHBIX OpraHM3anui, cozmaHHbld B 1991 1. Ero 3amaueil sBisercs pa3paboTka CTaHIapTa Ha
XpaHeHue 00BEKTOB B 0a3aX JaHHHBIX.


http://www.odmg.org/

Apxumexmypa ODMG.

[Ipeanaraemass ODMG apxuTekTypa NoOKa3zaHa Ha pHUCyHKE. B 3TOW apXWUTEKType OmpeneisitoTcs
croco® XpaHEHWs JaHHBIX W pa3Hble BHJBI IMMOJIE30BATEILCKOTO JOCTYNA K 3TOMY ‘“XpaHWIHUINY JaHHBIX .
EnuHoe XpaHwimine NaHHBIX JAOCTYITHO W3 sI3bIKA OMPEACICHUS NAHHBIX, S3bIKA 3alPOCOB M Psla SI3BIKOB
ManunynupoBanus gaHHbiMH. ODL o3Hayaer Object Definition Language (s3bIk omnpeneneHuss 00bEKTOB),
OQL — Object Query Language (s1361k 00BeKTHBIX 3ampocoB) 1 OML — Object Manipulation Language (s13p1k
MaHMITYyJIMPOBaHUSA 0ObEKTaMU).

‘ ODL ‘ ‘ OQL ‘ OML

‘ Mopene gannux ODMG ‘

BntmioTen Baskl qaiibo HHCTpY MEHTAMEHEIE
KO BTIOHEHTE

ITocToaRHOE XpaHUAHIE OBEEKTOR

Apxutexktypa ODMG

OObekTHas MoJeNb NaHHBIX. Bce maHnble, coxpansembie OOCYB/l, CTpyKTypH3YIOTCS B TEPMHHAX
KOHCTPYKIMIM MOJENN NaHHBIX. B MoJenu JaHHBIX ONpenenseTcs TOYHas CEMaHTHKa BceX MOHATHN. Monenb
JaHHBIX — ocHOBa cTaHnapra ODMG, nmpencTaBiseT OpraHu3alMOHHYIO CTPYKTYPY, B KOTOPOW COXpaHSIIOTCS
Bce naHnble, ympaBiasemsle OOCYBJ. S3pIk  ompeneneHHs OOBEKTOB, SI3BIK 3alPOCOB M SI3BIKH
MaHHITYJIHPOBAHHA Pa3pabOTaHbl TAKUM 00pa3oM, 4TO BCE UX BO3MOKHOCTH OIMPAIOTCS HA MOJCTh JAHHBIX.

SA3wik onpeaenenus qanHeIX (ODL ) — cpenctBo onpeneneHus: cxeMbl 6a3bl JaHHBIX (110 aHAJIOTHHU C
DDL B pemsauuonnsix CYBJI). ODL co3maeT cnoil abcTpakTHBIX OMHCAHHM Tak, 4TO cXema 0a3bl JTaHHBIX
CTaHOBUTCS HE3aBHCHMA KakK OT si3blKa porpaMMupoBanus, Tak u or CYB/I.

A3bIk 00beKTHBIX 3anpocoB (ODL ). SI3bIk MMeeT CHHTAKCHUC, MOX0KHUI HA CHHTaKcUC si3bika SQL, HO
omMpaeTcs Ha ceMaHTUKy o0bekTHOW moaenun ODMG . B cranmapTe Aomyckaercss mMpsiMOe HCIONb30BaHHUE
OQL u ero BcTpanBaHue B OAUH U3 A3bIKOB Kareropuu OML .

S3pikn MaHuTyIHpoBanus oobekTamu (OML ). JIns mporpaMMUpOBaHHS peau3alid ornepanuid 1
NpUIOKEHUH TpebyeTcs Hamuuusi OOBEKTHO-OPHEHTHPOBAHHOTO S3bIKa mporpammupoBanus. OML
NpeJcTaBiseTcss CcoOOM HWHTErpUpOBaHUE S3bIKAa NOporpaMMmupoBaHuss ¢ Monensto ODMG ;  ato
WHTETPUPOBAHUE TPOU3BOAMTCA 3a CYET OIpPENENeHHBIX B CTAHIApTE IpaBUJ A3BIKOBOIO CBS3bIBAHMS
(language binding u oGecrieunBaeT A36IKOBOE CBS3bIBAHHE.

B omnoit OOCYBJl moryt mojaepxuBathcsi Heckolbko OML . B crangapre ODMG-2 Oblin
cnelpUIMPOBaHbI IPAaBUJIa CBA3bIBAHUS I s13bIk0B C++ 1 Smalltalk.

IlocrosinHOe xpanwmiie oO0bekToB. Jlormueckas opraHuzanysg XpaHWIMIIA JaHHBIX JIFOOOM
OOCVYB/, coBmectumoit co crangaptHom ODMG, nomxkHa ocHOBBIBaThCs Ha Mozenu AaHHbIx ODMG.
Ouznueckas opranuzauus y pasHbix OOCYB] moxer pa3nuyarbes, HO B JIIOOOM Cilydae OHa JIOJDKHA
obecrnieunBaTh 3(pPEKTUBHBIC CTPYKTYPHI JAHHBIX IJIsi XPAHCHUS UEPAPXUHM TUIMOB U OOBEKTOB, SBIISIOIIAXCS
SK3EMIUISIpAMU 3THX THIOB. Mepapxusi THIOB CBs3aHa HE TOJBKO C JaHHBIMH, HO W C Pa3InYHBIMU
OHOMMOTeKAaMH ¥ = KOMIIOHGHTaMH HHCTPYMEHTAIBHBIX  CPENCTB, IOAJCPKUBAIOIIUMH  Pa3pabOTKy
npuwioxernit. Tak uro B OOCYB/I, coBMectumoii co cranmaprom ODMG, xpaHumiie npeacTaBiser co0oit
WHTETPUPOBAHHYIO CUCTEMY, IJI€ COTJIACOBAaHHBIM 00pa30M COXPAHSIOTCS TaHHBIC U MPOTPaMMHBIN KO/I.

UnctpymeHTansHble cpenctBa U OuOMuoTekun. MHCTpyMEHTAmbHBIE CPEACTBA, IOAICPKHUBAIOIINE,
HaIpuMep, pa3pabOTKy MOIb30BATENbCKAX MPIIIOKEHUN B UX Tpaduieckux HHTEpEHcoB, MPpOrpaMMHUPYIOTCS
Ha ogHoM m3 OML U coxpaHSIOTCS Kak 4YacThb HEpapXuHM KiaccoB. bubmmorekn ¢yHKIMil nocryma,
apupMeTnieckux (GyHKIUHA W T.0. TAKXKE COXPAHSIIOTCS B HEPApXUH THIIOB M SBISIIOTCA €IMHOOOPa3HO
JOCTYIHBIMH U3 IPOrPAMMHOT0 K0/1a pa3pab0oTUrKa MPUIOKEHHUS. ACCOPTUMEHT UHCTPYMEHTAJIbHBIX CPEJICTB
1 OUOJIMOTEK B CTaHIIAPTE HE ONPEACIISICTCS.



Crucok O6’beKTHO-OpI/IeHTHpOBaHHBIX CUCTEM YIHPpaBJICHUSA 6azaMu JAHHBIX BKJIKOYACT B Ce65[,
Halpumep, CICAYIOIINE MPOIYKTHI:

Objectivity/DB, xommanuu Objectivity, Inc.

CYB/] GemStone, kopmoparmu GemStone Systems, Inc.

CYB/I ObjectStore, Object Design Inc.

CYB/JI Versant, Versant Object Technology, Inc.

Itasca, Itasca Systems Inc.

02, 02 Technology

B oO0meM cMeicie BCe CUCTEMBI COOTBETCTBYIOT 0a30Boil Mozenu ODMG , HO cienyeT oOpaTuTh
BHUMAaHUE, YTO KpaifHe peJKo B KaueCTBE sI3bIKa 3anpocoB nojaaepxkusaercss OQL, u HU B ofHOMN cucteme He
noanepxkuBaetcst ODL .

Hu onna u3 xomnanwmii, npoussoaaumx OOCYB/], Tak u He cMoria HabpaTh KpUTHYECKYIO Maccy,
JOCTaTOYHYIO ISl TOTO, YTOOBI CTATh JUIEPOM, AUKTYIOUIMM MOJY B JaHHOM 00sacTu (Kak 3TO MPOU30ILIO C
IBM u Oracle B obmact SQL -opuenTupoBanHbix CYB/]). KpyrHble KOMITBIOTEpHBIE KOMITAHUU TaK W HE
pelmrch mprodpectr Kakoi-uuoyap npoaykt OOCYB/I, 4ToObI pa3BUBaTh €T0 W MPOJIBUTATH Ha PHIHKE.

Obvexmmuvie pacuuperus peasiyuonnvix CYBJ]. Obvexmuvie pacuupenus Oracle.

OOBekTHBIC pacuIvpeHus peann3oBanbl B TpexX Bexymux PCYB/] — Oracle , IBM Informix u DB 2.
3aMeTuM, 4To KoMIaHus Microsoft pemmia He BHEAPSTH 0OBEKTHBIC PACIIUPEHHS B CBOM OCHOBHON MPOJIYKT
ympaBnenus 6azamu nanueix — Microsoft SQL Server .

[Tocne Beimycka B 1997r. cuctembl Oracle 8, koTopas NEHCTBHTEIBHO TNPETEHIOBAIa Ha CTATyC
00BEKTHO-PENALIMOHHON CUCTEMBI, BIOCIEACTBUM Kopropanus Oracle He cTana yAenaTs O0JIbIIOr0 BHUMAHUS
pPa3BUTHI0O MMEHHO 3THUX CBOMCTB cBoedl cuctembl. Jlumb B cucreme Oracle 9i (2002 r.) mosBUIHCH
CYIIECTBEHHBIE TOTTOTHEHUS.

Kopnopanus Oracle pacumpuna SQL (kak DDL, Tak 1 DML), 4TOObI T03BOIHUTE NMOJIB30BATEISIM:
OTIpENICNsATh CBOM COOCTBEHHBIC THIIBI (KOTOpBIE MPEICTABILIIOT UX OM3HEC-00BEKTH) M CBA3M (HAIpuMep,
HACJIEIOBaHUE U arPETUPOBAHUE) MEXKITY STHMHU ONPEIEIIEMBIMH MOJIb30BATEISIMU THIIAMU;

XPaHUTh MX 3K3EMIUIAPHI (TO e€CTh, OOBEKTHI) B 0aze mAaHHBIX (OO B croiduax Tabmuiy, JHOO Kak caMu
TaOJUIBI);
3aIpaIIuBaTh, BCTABISITH K U3MEHATH OTH YK3EMILTIPHL
Busnec-00BeKT:
MOYKET COAEPKaThCsl BHYTPH APYToro OM3Hec-00beKTa;
Ha HETO MOXET CChUIAThCS IPYTroi 00bEKT (MCIONB3ys KOHCTPYKIMIO, Ha3biBaeMyto REF);
K HEMY MO>KHO TIOJTyYUTb JOCTYTI;
C HMM MOXHO MAaHHUITyJUpOBaTh Kak ¢ Kojutekimsamu (collections) wmm Habopamu (sets), HCHOIB3Ys
CTPYKTYpHI, Ha3blBaeMble MaccuBamu nepeMeHHoit 1iuHbl (VARRAYS) u BnoxxennsiMu Tabiaunamu (Nested

Tables).

ITpumepst:

KopueBoii tun uepapxuu cosnaercs ¢ nomouibto oneparopa CREATE TYPE, B xoropom nomkeH
ObITh YKa3aHo kitoueBoe cioBo NOT FINAL (HeTepMUHATIBHBIN).

CREATE TYPE Person_t AS OBJECT(

name VARCHAR2(100),

dob DATE,

MEMBER FUNCTION age() RETURN number,

MEMBER FUNCTION print() RETURN varchar2) NOT FINAL;

[on HeTepMHUHATBEHBIM THIIOM MOXET OBITh co3laH moATun. OH HacieayeT BCce aTpHOYTHI M METOBI
OT CBOEro cymepruna. B HeM MOXHO [100aBUTH HOBBIC aTpHOYTHI M METOABI W/WIM TIEPEONPENCIUTH
yHacleI0BaHHBIE METOJIBI.

CREATE TYPE Employee_t UNDER Person_t(

salary NUMBER,

bonus NUMBER,

MEMBER FUNCTION wages() RETURN number,

OVERRIDING MEMBER FUNCTION print() RETURN varchar2);

OOBEeKTHOE TPENCTABICHUE MOXET OBITh CO3JAaHO KaK MOJNPENCTAaBICHHE APYroro OOBEKTHOTO
MpeJCTaBIEHHs, CO3/1aBasi TEM CaMbIM HepapXulo npexacraBieHuil. [IpenmyiecTBa uepapxuu mnpecTaBieHUA
BBITEKAIOT U3 TOro (pakTa, 4TO CTPOKU HepapXuu OOBEKTHBIX MPEACTABICHUN BKIIOYAIOT BCE CTPOKU HX



HOI{HpeI[CTaBHeHHﬁ. Bnaroz[apﬂ 9TOMY CBOﬁCTBy, MOXXHO 3arpammrBaTb 00BEKTHI TUIIOB, MPHUHAMJICKAIIUX K
HEKOTOPOH HepapXHH, OCMBICICHHBIM 00pa3oM.

CREATE VIEW Persons OF Person_t WITH OBJECT ID (name) AS SELECT name, dob FROM
I_persons;

CREATE VIEW Employees OF Employee_t UNDER Persons

AS SELECT name, dob, salary, bonus from r_employees;

3anp0c K IpE€ACTaBJICHUIO Persons BBI6epeT BCEX JIML, BKJIIFOYas CIIyKalluX.

SELECT VALUE(p) FROM Persons p;

Tema 8. PacnipenesieHHbIe 0a3bl TaHHBIX H CHCTEMBI KJIMEHT-CEPBeEP
IlousiTue pacnpeneneHHOl CHCTEMBI

[To yTBepxIEHUIO W3BECTHOTO CHENMAIUCTa B obmactu wuHpopMmatuku . TanenOayma, He
CYIIECTBYET OOIICTIPUHATOTO U B TO K€ BPEMs CTPOTOTO OMPEACICHHUS pacipeeleHHON cucTeMbl. HekoTopbie
OCTPSIKA YTBEP)KIAIOT, YTO PACHpPEICICHHON SBISCTCS TaKas BHIYMCIUTEIBHAS CHUCTEMa, B KOTOPOWM
HEUCIIPABHOCTh KOMIIBIOTEpA, O CYIIECTBOBAaHMH KOTOPOTO IIOJB30BATEIHM paHee AaKe HE I0JI03PEBaH,
MPUBOJUT K OCTAHOBKE BCEH MX pabOTHI. 3HAUMTENbHAS YaCTh PACIIPECICHHBIX BBIYUCIUTEIBHBIX CUCTEM, K
COKaJICHHUIO, YIOBJIETBOPSIOT TAKOMY OIPENIEIICHUIO, OJTHAKO (POpMaIbHO OHO OTHOCHTCS TOJBKO K CHCTEMaM
¢ YHHKaJIbHOM TOoUYKOH ys3BuMocTH ( Single point of failure ).

YacTo npu onpeneieHHH PacipeieieHHON CUCTEMBI BO TJIAaBY YIUia CTaBsT paslelieHue e¢ QyHKuui
MEXKIY  HECKOJIBKMMH  KOMIbIOTepamu. Ilpy  TakoM  MOOXOHE  PACHpElCiICHHONW  SIBJISETCS
mo0ast BEIYMCIIHTENBHAS CHCTEMa, TJe 00padoTKa TaHHBIX pa3/ieiieHa MEeXIy ABYMs B 0oJiee KOMITBIOTEpaMHU.
OcHoBBIBasiCh Ha ompezeiacHud D. TaneHOayma, HECKOIBKO 0ojiee Y3KO PaclpeeieHHYI0 CHCTEMY MOYKHO
OTIPENICITUTh KaKk HA0Op COCTMHEHHBIX KaHAJIAMHU CBSI3U HE3aBUCHMBIX KOMIIBIOTEPOB, KOTOPBIC C TOUKU 3PEHHS
MOJIL30BATENST HEKOTOPOTO MPOTPAMMHOTO 00€CIIEYeHHUS BBINIAIAT SIHHBIM IIEIIBIM.

Takoli MoaXol K ONpENEIeHHUIO PAaCTIpEACIIEHHON CUCTEMBI UMEET CBOU HemocTaTtku. Hampumep, Bce
UCIIOJIb3yeMOE B TaKOW pacHpeieIeHHON CHCTeMe MporpaMMHOE oOecredeHre Moriio Obl paboTarh W Ha
OJIHOM EIWHCTBCHHOM KOMITBIOTEpPE, OIHAKO C TOYKH 3PEHUS IPHBEICHHOTO BHINIC ONPEACICHHS TaKas
CHUCTEMa yXe TiepecTaHeT ObITh pacmnpesesieHHOH. [To3ToMy MOHATHE paclpelIeieHHON CHUCTEMBbI, BEPOSITHO,
JIOJDKHO OCHOBBIBAThCS Ha aHAJK3e 00pa3yroIIero TaKy0 CUCTEMY MPOTPaMMHOI0 00eCTICUeHUs.

Kak ocHOBy ommcaHusi B3aWMOJCHCTBHS JBYX CYIIHOCTEH paccMOTpUM OOIIy0 MOJENb
B3aMMOJICHCTBUS KJIMCHT-CEPBEP, B KOTOPOW OJHA W3 CTOPOH (KJIHCHT) WHHUIMUPYET OOMEH JaHHBIMH,
MockLIas 3ampoc Apyroi cropoHe (ceprepy). CepBep oOpabaThiBaeT 3aNpoc U MPU HEOOXOAUMOCTH MOCHIIAET
otBerT KiueHty (puc. 1.1).

Fnueur Cepeep

Puc. 1.1. Mopnens B3auMOICHCTBHS KIIUEHT CEPBEP

BsaumozeiicTBue B paMKax MOJEIH KIHMEHT CEPBEp MOXKET OBbITh KaK CHHXPOHHBIM, KOT/Ia KIIUEHT
OXXKHJIaeT 3aBeplIeHUsT 0O0pabOTKM CBOETO 3ampoca CEepBepOM, TaK M aCHHXPOHHBIM, NMPU KOTOPOM KIIMEHT
MOCBIJIAET CEPBEPY 3aIPOC U MPOJIOIHKAECT CBOE BBITOJIHEHNE 0€3 OXKUIaHUs OTBeTa cepBepa. Mojienb KiIueHTa
U CepBEpa MOXKET UCIOJIb30BAThCS KaK OCHOBA OMMCAHUS Pa3IMYHBIX B3auMoaeucTBui. [[1s maHHOro Kypca
BaYKHO B3aMMOJICHCTBUE COCTaBHBIX YacTe MPOTrpaMMHOTO OOECIeUeHHS, 0Opa3yIlero pacipelneieHHYo

CHUCTEMY.

| Hurepd efic monezceaTend

L Ir

Joruea OPHIOXEeHHA

Il 1T

| HocTyn ¥ ganHeIm |

el

Eaza pannrmx

—
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Puc. 1.2. Jlornueckue ypoBHU IPHUIIOKEHUS

PaccmoTpuM  HEKO€ THUNHYHOE MPUIOXKEHHE, KOTOPOE B COOTBETCTBHH C COBPEMECHHBIMU
NPEICTABICHUAME MOKET OBITh PA3/IETICHO Ha CIEAYOIIME JIOTHIeCKHe ypoBHH (puc. 1.2): MONIB30BaTEIbCKHUIA
untepdeiic (UI1), moruka npunoxenus (JIII) m moctym x manubM (JI/]), pabotaromuii ¢ 0a3oi MaHHBIX
(bM). ITonp3oBaTenb CUCTEMBI B3aMMOJICHCTBYET ¢ Hell yepe3 nHTepdeiic moib30BaTens, 0a3a TaHHBIX XPaHUT
JIAHHBIC, OTHMCHIBAIOIINE MTPEAMETHYIO 00JacTh MPHIOKEHHS, @ YPOBEHb JOTUKU MPIIOKECHUS PEal3yeT BCe
QITOPUTMBI, OTHOCAIINECS K PEAMETHON 00JIACTH.

[TockonpKy Ha TPAKTHKE Pa3HBIX MOJIB30BATEICH CHCTEMBI OOBIYHO HMHTEPECYeT NJOCTYH K OJHUM H
TEM X JaHHBIM, HauboJee NPOCTHIM pasHeceHHeM (YHKIMHA TaKOH CHUCTEMBI MEXIY HECKOJIBKAMHU
KOMITBIOTEpaMH OyIeT pa3lelicHHe JIOTHYSCKUX YPOBHEH MPHIIOKEHHS MEKIY ONHOW CEpPBEPHOM YaCThIO
NPWIOKEHHS, OTBEYAIOMIMM 32 IOCTYIl K JAaHHBIM, WM HAaXOIAMIMMHCS HAa HECKONBKAX KOMIBIOTEPax
KIMCHTCKHMHU YacTsMH, peaau3yIOIUME nHTepdelic momp3oBarens. Jlornka MPWIOKEHHS MOXET OBITh
OTHECCHA K CepBepy, KIMEHTaM, WU pa3jielicHa Mexay HuMu (puc. 1.3).

Ilonezoparens
=
— En
Hurepd efic nonesoeaTena HEHTCRAA
COCTARIAROI] A
Jlor uka NpHIOEKEHHA
—— CHCTEMEL
T c
Jlormea OpHIOEeHEA EpBEEpHAA
COCTARIAROI] A
HoocTyn ¥ GaHHEIM
S CHCTEMEL
e
Eaza manygem

Puc. 1.3. JIByx3BeHHasI apXUTEKTypa
APXHUTEKTYpY MOCTPOCHHBIX IO TAKOMY IPHHIIAITY HPHIOKCHUH HA3BIBAIOT KIHEHT CEPBEPHOU HIIH
JIBYX3BeHHOW. Ha mpakTuke noJjo0HbIe CUCTEMBI YaCTO HE OTHOCAT K KJIacCy pachpeAeNeHHbIX, HO ()OpMaJIbHO
OHHU MOTYT CUUTATHCS MIPOCTEHITNMH TIPEICTABUTEISIMH PACTIPEICIICHHBIX CHCTEM.
PazButnem APXHUTEKTYPHI KIIMEHT-CEPBED SABIIETCS TPEX3BEHHAS apXUTEKTYpa, B
KOTOpOW MHTepdeiic Moab30BaTesl, JOTUKA MPUIIOKEHUS U JJOCTYII K TaHHBIM BBIJICTICHBI B CAMOCTOSATEIbHBIC
COCTABJISIFOIINE CHCTEMbI, KOTOPbIE MOTYT paboTaTh Ha HE3aBUCHMBIX KOMITbIOTEpax (puc. 1.4).
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Puc. 1.4. Tpex3BeHHast apXUTEKTypa
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3anpoc noap30Baress B HOJOOHBIX CUCTEMAaX I0CIE0BATEIbHO 00pabaThiBaeTCsl KIMEHTCKON YacThIo
CHCTEMBI, CEpBEPOM JIOTHKH TIPIJIOKEHUS U cepBepoM 0a3 maHHBIX. OgHAKO OOBIYHO MO pacHpeneieHHOH
CHUCTEMOM IMOHUMAIOT CUCTEMBI ¢ 00JIee CIIOKHOU apXUTEKTYPOH, YeM TpEeX3BEHHAs.
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Puc. 1.5. Pactipenenennas cucreMa po3HUYHBIX IIPOJAK

[IpuMeHUTENBHO K NPUIOKEHHUSM aBTOMATU3AMU JIESTEIbHOCTH MPEANPHUITUS, PACHIpeAeIeHHBIMU
OOBIYHO HA3BIBAIOT CHCTEMBI C JIOTHKOHN MPUIIOKEHHS, PacIpeaeIeHHONH MEeKIy HECKOIBKAMHI KOMITOHEHTAMH
CUCTEMBbI, KakJasi U3 KOTOPBIX MOXKET BBIIONHATHCA Ha OTIEJIbHOM KoMIlbloTepe. Hampumep, peanusanus
JIOTMKU TIPUIIOKEHUSI CUCTEMBl PO3HUYHBIX MPOJAXK JOJKHA HCIOJNB30BaTh 3alPOCHI K JIOTMKE MPUIIOKEHHS
TpeThHX (UPM, TAaKUX KakK I[IOCTABIIMKH TOBApOB, CHCTEMBI OJIIEKTPOHHBIX IDIATeKeH WM OaHKH,
NPEAOCTaBISIONINE TIOTpeOUTEIbCKHE KpeauThl (puc. 1.5).

Takum oOpazoM, B o0uxome TMOA PpAaCIpeleieHHOM CHCTEMON 4YacTo IOApa3syMeBaroT
POCT MHOTO3BEHHOW apXHUTEKTYpPHI "B MHUPHUHY", KOT/Ia 3aIPOCHI ITOJIH30BATEIST HE MMPOXOIAT ITOCIECIOBATEIEHO
oT uHTep(deiica MoNBp30BaTeNs 10 €AMHCTBEHHOTO cepBepa 0a3 JaHHBIX.

B xauecTBe Apyroro mpumepa paclpeesIeHHOM CHCTEeMbI MOXHO IPUBECTH CETH HPsIMOro oOMeHa
JaHHBIMH MeXay kiueHtamu ( peer-to-peer networks ). Ecnu npenpiaymuii mpuMep umen "IpeBOBHAHYIO"
aApXHUTEKTYpy, TO CETH NPSIMOTO OOMEHa OpraHW30BaHBI 0oJiee CIOKHBIM oOpasoM, puc. 1.6. IlomoOHbIe
CHCTEMbI SABJIIIOTCA B HaCTOHHlI/Iﬁ MOMCHT, BCpPOATHO, OAHUMU U3 prHHeﬁHlHX CYHIECTBYHOIINX
pacIpeneneHHbIX CHCTEM, 00bEANHSIOINE MIJIITMOHBI KOMITBIOTEPOB.
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Puc. 1.6. Cuctema mpssMoro ooOMeHa JaHHBIMU MEXIY KIHCHTaMH

Omnpenesenue pacnpeneienHoii cucremsl. [I[porpaMMubie KOMITOHEHTBI

B pacnpeneneHHBIX cucTeMax (QyHKIMH OJHOTO YPOBHS IPHIIOKEHUS MOTYT OBITh Pa3HECEHBI MEXKITY
HECKOIIBKUMHU KommbtoTepamMu. C Apyrod CTOPOHBI, MpOrpaMMHOE oOecrieueHre, yCTaHOBICHHOE Ha OJHOM
KOMIIBIOTEPE, MOYKET OTBEYATH 32 BBIMOJIHEHUE (DYHKITUI, OTHOCSIIUXCSA K Pa3HbIM ypoBHAM. [ToaToMy moaxon
K ONpPENEJICHUIO PACIPEACIICHHON CUCTEMBI, CUMTAIOIIECH €€ COBOKYIHOCTHIO KOMIIBIOTEPOB, yCIOBEH. Jlns
OTMCaHUS ¥ PealTU3aIliK PACIIPENICIICHHBIX CHCTEM OBLJIO BBEJICHO TOHSATHE TPOrPAMMHON KOMITOHEHTHI.

[IporpamMmHasi KOMIOHEHTa — A3TO €IUHUIA MPOTPAMMHOTO OOECIICUCHHUs, UCTIOIHsIEMasi Ha OHOM
KOMITBIOTEpE B TMpEJeNiax OJHOr0 Ipoliecca, M IMPEAOCTaBISIONIas HEKOTOPbIA HaOOp CEpBUCOB, KOTOPHIE
HCTIONB3YIOTCA Yepe3 ee BHEITHUM nHTepdeic IpyruMyu KOMITOHEHTaMH, KaK BBITTOJHSIONIMMHCS HA 3TOM XKe
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KOMIIbIOTEpE, TaK M Ha YNAJICHHBIX KOMIIBIOTEpaX. PsJ KOMIIOHEHT MOJIb30BaTEeNIbCKOTO HUHTepdeiica
IIPEIOCTABIISIIOT CBOM CEpBUC KOHEUHOMY I10JIb30BaTEIIO.
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Puc. 1.7. KoMOHEHTHI paclpeeeHHON CUCTEMBI

ITpumenuTensHO K Mporpammam ¢ ucronszoBanueM miatgopmsl CLI (Command Line Interface), mox
HPOLIECCOM B NPHUBEICHHOM OIPENeJICHMH KOMIIOHSHTBI ClIeAyeT OHUMAaTh JOMeH mpuiiokenust ( application
domain ), KoTOpPBIit MOXKHO paccMaTPHBATh KaK aHAJIOT MPOIECCca B YIPABIIEMOM KOJIE.

OcCHOBBIBasICH ~ HAa  ONpENENECHHM  INPOrpaMMHOM  KOMIIOHEHTBI, MOXHO  JaTh  Oojee
TOYHOE OIpeJIeNIeHHe pactipeneneHHol cucteMbl. CoriacHO HeMy, paclpeneleHHas CHCTeMa ecTh Habop
B3aUMOJECHCTBYIOIINX MPOIPAMMHBIX KOMIIOHEHT, BBIMOJIHSAIONIMXCS Ha OJHOM WM HECKOJBKUX CBS3aHHBIX
KOMIIBIOTEpax ¥ BBIJAIAMINX C TOYKH 3PEHHUs MONB30BATENsl CHCTEMBI Kak eauHoe Ienoe (puc. 1.7).
[Ipo3pauHocTs sABIAETCS aTPHOYTOM paclpeneneHHOW cuctembl. [lpu wcnpaBHOM  (QyHKIMOHHPOBAHHH
CHCTEMBI OT KOHEYHOTO MOJIb30BaTENS JOJDKHO OBITH CKPBITO, TJIE M KaK BBITOIHSIOTCS €T0 3aIIPOCHL.

IIporpaMmHas KOMIIOHEHTa SIBJIIETCS MHUHUMAJIBHOW €IMHULIEW pa3BEpThIBAHUS paclpeleleHHON
cucTeMbl. B xome MomepHH3alMHM CHCTEMBI OJHH KOMIIOHEHTHI MOTYT OBITH OOHOBIICHBI HE3aBHCHMO OT
IPOYUX KOMIIOHEHT.

B xoporio cipoekTHpoBaHHOM cucTeMe (QyHKIUH KaKA0i KOMIOHEHTHI OTHOCATCS TOJIBKO K OTHOMY
ypoBHIO TpmioxeHus. OIHAKO pasliesieHHe TOJIBKO Ha TPU YPOBHS NPEICTABISIETCS HEAOCTATOYHBIM IS
KIaccH(UKALMK KOMITOHeHT.  Hampumep,  9acTh KOMIOHEHT MOJNB30BAaTEIbCKOIO  MHTEpderca  MOTyT
B3aMMOJICHCTBOBATh C ITOJIB30BATENEM, a YacTh — MPEIOCTABIATh CBOU CEPBHUCHI APYIMM KOMIIOHEHTaM, HO C
MOJIB30BaTENIeM HE B3aMMOAEHCTBOBaTh. Kiaccmpukanuu momo0HOTO poAa CYIIECTBYIOT, OJHAKO OHH HE
ABJIAIOTCS OOWIETIPUHATHIMHA M YacTO B 3HAYMTENHHON CTEIIEHH MPHUBS3aHBI K TPHIOKEHUAM aBTOMATH3AIMH
JESITENbHOCTH MPEANPHUATHS, YTO BCE TaKH HE SBIISICTCS] CHHOHIMOM PACIpPEICICHHON CHCTEMBI
TpeGoBaHus K pacnpeieJeHHbIM CHCTEMaM

UYUro0b! JOCTUIHYTH LIEJIU CBOETO CYLIECTBOBAHUS — YIYUIIEHUS BBIIOIHEHHS 3alIPOCOB MOIb30BATENS
— pacmperneneHHas CHCTeMa JOJDKHA YJOBJICTBOPATH HEKOTOPHIM HEOOXOAWMBIM TpeOoBaHMAM. MOXXHO
chopMynupoBaTh CleAyONHA Ha0Op TpeOOBaHMUN, KOTOPHIM B HAWJIYUIlIEM Cydae JOJDKHA YJOBICTBOPSTH
pacIpesieNieHHas! BBIUUCIUTENbHAs CUCTEMA.

OtkpeiTocTh. Bee mpoTOkombl B3aMMOAEHCTBUSI KOMIOHEHT BHYTPH PACIpPENEICHHON CHCTEMBI B
U/IeaIbHOM CITydae JOJDKHBI OBITh OCHOBAHBI HA OOIIENOCTYIHBIX CTaHAApPTax. JTO MO3BOJISIET UCIIOIB30BAThH
JUISL CO37aHMs KOMIIOHEHT pa3JIMuHbIe CPEICTBA Pa3pabOTKU U ONepalMoHHbIe cucTeMbl. Kakaas KOMIOHEHTa
JOKHA MMETh TOYHYH) M IOJNHYH CHEIM(UKAILMI0 CBOUX CEpBUCOB. B 3TOM ciyyae KOMIIOHEHTSI
pachpeneneHHoil CHCTeMBl MOTYT OBITh CO3JaHBI HE3aBUCHMBIMU pa3paboTumkamiu. [Ipun HapymeHuu 3Toro
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TpeOOBaHMS MOXET WCUYE3HYTh BO3MOXHOCTh CO3/IaHMS pPAacCHpe]eleHHON CHCTEeMbI, OXBaThIBaIOIIEH
HECKOJIBKO HE3aBUCHMBIX OpraHU3aIni.

Macmrabupyemocts. MacmTaOupyeMOCTh BBIUHCIUTENBHBIX CHCTEM HMEET HECKONBKO AacCIEeKTOB.
HawuGosee BaXHBIH M3 HUX U JTAaHHOTO Kypca — BO3MOXXHOCTb JI00ABIICHWS B PACIPENEICHHYIO CHCTEMY
HOBBIX KOMIIBIOTEPOB JJIsI yBEIHMYCHHS IPOM3BOIAUTEIFHOCTH CHCTEMBI, YTO CBS3aHO C IIOHITHEM
6anancupoBku Harpy3ku (load balancing ) ma cepeepsr cucremslr. K MaciTaGHpOBaHUIO OTHOCSTCS TaK JKe
BOITPOCHI 3(h(PEKTHBHOTO paCIIpeENIeHHsI PECYPCOB CepBepa, 00CTYKUBAFOLIET0 3alPOCH! KIIMEHTOB.

[Noxneprxanne JIOTHYECKON LETOCTHOCTH JTAHHBIX. 3aIlpoC ITOJIB30BATEINs B paclpe/ielIieHHON CHUcTeMe
JOJDKEH JIMOO0 KOPPEKTHO BBIIONHATHCA IIEIMKOM, JHOO HE BBIMOIHATHCS BooOme. Curyarmws, Korga
4acTh KOMIIOHEHT CHCTEMBl KOPPEKTHO 00paboTaiy NOCTYNMUBIIMHI 3allpoc, a YacTh — HeT, SBJIeTcs
HauxXyJei.

YcroitunBocTh. 1107 yCTOMYMBOCTBIO TIOHUMAETCS BO3MOXKHOCTH JyOJIMPOBAHHS HECKOIBKUMHU
KOMITBIOTEpaMH OJJHUX U TeX ke (QYHKIUH WM jk€ BOSMOXKHOCTh aBTOMAaTHYECKOTO pacrpeneneHus QyHKINR
BHYTPH CHUCTEMBI B Cllydae BBIXOJa M3 CTPOSI OJHOTO M3 KOMIIBIOTEPOB. B mpjeanbHOM citydae 3TO O3Hadaer
MOJTHOE OTCYTCTBHE YHHKAJIBHOH TOYKH COOs, TO €CTh BBIXOX M3 CTPOS OTHOTO JIOOOT0 KOMITBIOTEpa HE
MPUBOIUT K HEBO3MOKHOCTH 0OCITYKUTH 3aIlPOC MOIH30BATEIS.

BezonacHocTh. Kaxxapiii KOMIIOHEHT, 00pa3yoLnil pacpeeIieHHYIO CUCTEMY, TOJKEH ObITh YBEpPEH,
9TO €ro (PYHKIIUH UCTIONB3YIOTCS aBTOPU3UPOBAHHBIME Ha 3TO KOMIIOHEHTaMH I MOJIb30BaTesIMA. [laHHEIe,
nepeaBacMble MEXKIy KOMIIOHCHTaMH, JOJDKHBI OBITh 3alIHMIIEHBI KaK OT MCKaKEHHsS, TaK U OT MPOCMOTpa
TPETBUMH CTOPOHAMH.

OddextuBHocTh. B y3KOM CcMbICIE NPUMEHHTENIBHO K paclpelesIeHHBIM CHCTEMaM  IOJ
3P PEKTUBHOCTRIO OyAET MOHUMATHCS MUHUMU3AIMSAHAKIAIHEIX PACXOHOB, CBSA3aHHBIX C PACHpEeIICHHBIM
XapakTepoM cucTeMbl. [lockoibKy 53((GEeKTHBHOCT, B JaHHOM Y3KOM CMBICIE MOXET HPOTHBOPEYUTH
0€30MacHOCTH, OTKPBITOCTH U HAJIS)KHOCTH CHUCTEMBI, CIIEAyeT OTMETUTh, YTO TpeOoBaHHE d(PPEKTUBHOCTH B
JAHHOM KOHTEKCTE SBIISIETCS HanMeHee MPUOPUTETHRIM. HarpuMmep, Ha MOAEPKKY JIOTHYECKOH IIeTOCTHOCTH
JaHHBIX B PacIpeeeHHON CHCTeMe MOTYT TPAaTHThCS 3HAUUTENbHBIE PECYpChl BPEMEHH M MaMATH, OZHAKO
CHCTEMa C HEJIOCTOBEPHBIMHU JaHHBIMU BpSAI JIM HYy)XHa II0Jb30BaresisiM. JKenmaTelbHBIM CBOHCTBOM
MPOMEXYTOYHOW CpeIbl SIBISIETCS BO3MOXKHOCTH OpraHm3anuu A(PQGEKTHBHOTO oOMEHa NaHHBIMH, €CIH
B3aUMOJCUCTBYIOIINE MPOTPAMMHBIE KOMIIOHEHTHI HAXOMATCS HAa OJHOM KOMITbIoTepe. OQQeKTuBHAS
IMpOMEKKYyTOYHAsA Cp€aa AO0/DKHA MMETH BO3MOXKXHOCTH OpraHU3allud HX B3aHMO,Z[CI710TBH§[ 6e3 3aTparuBaHus
crexka TCP/IP. JIyist 3TOro MOTyT MCIOJIB30BaThCsl CUCTEMHBIE cOKeThI (UNiX sockets ) B POSIX cucremax wiu
MMeHOBaHHBIE KaHaib! ( named pipes ).

Y CTOMYMBOCTD pacHpeieIeHHON CHUCTEMBI CBS3aHA C TIOHATHEM MAacIITabUpPyeMOCTH, HO He
SKBHUBaJIeHTHa eMy. JIOMycTHM, cHUCTeMa HCIONb3yeT Habop o0pabaThiBalOIUX 3allpOChl CEPBEPOB H
OIIMH JWCIIETYEp 3aMpOCOB, KOTOPBIA pacHpeieiseT 3alpochl ITONB30BATENCH MEXAy cepBepamu. Taxas
CHCTEMa MOXET CUHTAThCS JAOCTATOYHO XOPOIIO MAacCIITa0MpyeMOH, OJHAKO AUCIIETYEp SBISAETCS YSI3BUMOM
TOUYKOW Takoi cucteMbl. C Ipyroi CTOPOHBI, CUCTEMA C CAMHCTBEHHBIM CEPBEPOM MOXKET OBITH yCTOWYMBA,
€CITM CyIIECTBYET MEXaHM3M €r0 aBTOMATHIEeCKOW 3aMEHBI B CIIydae BBIXOZA €r0 U3 CTPOsI, OJHAKO OHA B
JIM OTHOCHUTCSI K KJIAacCy XOpOIIO MacIiTabupyeMbIx cucTeM. Ha mpakThke JOCTaTOYHO YacTO BCTPEUAIOTCS
pacIpeieJieHHbIe CHCTEMbI, HE YIOBJIETBOPSIONUIME IAHHBIM TPeOOBAaHUSIM: HANpHMeEp, Jr00as cHCTeMa C
VHHUKaJIBHBEIM cepBepoM B/, peani30BaHHBIM B BHIE €IUHCTBEHHOTO KOMITBIOTEPA, IMEET YHUKAIBHYIO TOUKY
cOos. BrmonHeHne TpeOOBaHMH YCTOWYMBOCTH W MAacIITaOMPYEeMOCTH OOBIYHO CBA3aHO C HEKOTOPBIMHU
JOMOJTHUTENBHBIM PAacXoJaMH, UYTO Ha TPaKkTHKE MOXET OBITh HEe Bcerga IenecoodpasHo. OpmHako
UCIIONIb3YEeMBbIE  TIPH  TTIOCTPOSHHWH  PACIPEENICHHBIX ~ CHCTEM  TEXHOJIOTHMH  JIOJDKHBI  JIOITyCKaTb
NPUHIUITHATIBHYI0 BO3MOXKHOCTD CO3/IaHHS YCTOHYMBBIX M BBICOKO MACIITa0UPyEMBIX CHCTEM.

Knaccnueckum IIpUMEPOM CHUCTEMBI, B 3HAYUTEIILHOMU MEpe OTBCLIa}OH_[eﬁ BCEM IMPCACTABJICHHBIM
BBIIIIC TPEOOBAHUSAM, SBISIETCS CHCTEMa Mpeodpa3oBaHMs CHMBOJBHBIX MMeH B cereBble IP-ampeca (DNS).
CucreMa MMeH — OPraHW30BaHHAS MepapXHUUECKH paclpeieleHHas cucTeMa, ¢ TyOIMpoBaHneM Beex (pyHKIH
MEKILy AByMs u Oojiee cepsepamu (puc. 1.8).
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Puc. 1.8. Cucrema DNS

3anpoc moap30BaTeNs Ha MpeoOpazoBaHKue UMEHHU (HampuMmep, W3C.0rg ) B CeTeBOH ajpec mepeaaeTcs
CepBepy paclo3HaBaHUs FMEH IIOCTAaBIIMKa yciayr wuHTepHeTa. CepBep paclo3HaBaHHMS HMEH MO OYepeIu
OIIpallliBaeT CepBepbl M3 HepapXuu CIykO0bl uMeH. Onpoc HaUWHAeTCs C KOPHEBBIX CEPBEPOB, KOTOPBIN
BO3BpAIIaeT aJpeca CEPBEPOB, OTBETCTBEHHBIX 32 30HY TOMEHA. 3aTeM OIPAIINBACTCS CEPBEP, OTBETCTBEHHBIH
3a 30HY (B JaHHOM ciydae — .0l ), BO3BpAIIAMONINIA agpeca CEepBEPOB, OTBETCTBEHHBIX 3a JOMEH BTOPOTO
ypoBHA, U Tak panee. CepBepbl MMEH KEMIMPYIOT MH(POPMALMIO O COOTBETCTBMM HMEH M aIpecoB Ui
yMeHBLIEHHs Harpy3ku Ha cucremy. [IporpaMmHoe oOecrieueHne Ha KOMITBIOTEpE II0JIb30BaTeNs OOBIYHO
UMEET BO3MOXKHOCTb COSIMHHUTRCS ¢ KaK MUHIMYM IBYMSI Pa3IMIHBIMU CEPBEPAMU Paclio3HABAHHS MMEH.

Tem He MeHee, U B cUCTEME PACIO3HABAHMS MMEH He Bce TPeOOBaHMsS K paclpeAeIeHHbIM CHCTeMaM
BBITIOJIHEHBI. B JaCTHOCTHU, OHA HE€ COJACPIKHUT KaKI/IX-J'II/I6O SIBHBIX MEXaHU3MOB 06ecnequI/I$1 6630H3CHOCTI/I.
OTO TPUBOIWT K PETYJSIPHBIM aTakaM Ha CEepBEphl MMEH B HalEKIC BBIBECTH HX W3 CTpOS, HAIpuMep,
OONBIINM KOJTMYECTBOM 3aIPOCOB.

Tema 9. IlepcnekTUBHBIE MO/IeJIH (a3 JaAHHBIX

Xpanunuwa oannvix

Kak yxe HEOMHOKpAaTHO OTMEYAJOCh, TEXHOJIOTUH 0a3 JaHHBIX NpeAHA3HAYeHbI, KaK MPaBUIIO, IS
pelIeHUs TEKYIIMX 3a7a4 00padOTKH JaHHBIX OpraHU3alu. B 0a3y JaHHBIX TIOCTOSSHHO BHOCATCS U3MCHEHUS,
TO €CTh 0a3a TaHHBIX OTPaKaeT MOMEHTAIbHBI CHUMOK OTIPE/ICICHHON 001acTH ACITEIbHOCTH MPEANPHUITHS.
g s dekTuBHOTO NPUHATHS PElISHU PYKOBOJICTBOM MMPH YMPABICHHM OpraHW3alueldl BaXXHO HE TOJBKO
3HAaTh TEKyIlee TOJOXKEHHUE JIe, HO M UMETh BO3MOXKHOCTh aHAJIM3MPOBATh NUHAMHKY (M3MEHEHHE BO
BpEMEHHN) OCHOBHBIX IOKa3aTesel, MpUieM, 3a4acTyi0 M3 Pa3HbIX 0a3 JaHHBIX. Takyl BO3MOXKHOCTH JaeT
TEXHOJIOTHS TaK Ha3bIBAEMbBIX XPaHUIIUII JJAHHBIX.

IMpuBenem onpenenenue xpanmwmmina gaHasx (Bill Inmon).

XpaHunuine JaHHBIX — TPEIMETHO-OPUEHTUPOBAHHBIN, WHTETPUPOBAHHEIN, TPUBS3aHHBIA KO
BPEMCHHU M HEU3MEHSEMBIH HA0Op TaHHBIX, TPEIHAZHAUCHHBIHN JUTsI ITOIJICPKKU MPUHSITUS PEIICHHM.

[Ton mpeMEeTHOW OPHEHTUPOBAHHOCTHIO 3/16Ch TIOHUMAETCS OPHUCHTHPOBAHHOCTh Ha TPEIMETHI
(ompeneneHHble TPYIBI TaHHBIX), @ HE HA KOHKPETHBIE MpUoKeHus. HanpuMep, opueHTaIs Ha TaHHBIE O
COTPYJHHKAX, a HE TOJIBKO O pacyeTe uX 3apabOTHOM IJIaThl.

[Tox MHTETPUPOBAHHOCTHIO 37IcCh  TIOHUMAETCs  BO3MOXKHOE OOBEAMHCHHUE JIAHHBIX W3  Pa3HBIX
HUCTOYHHMKOB (0a3 JAHHBIX ), UMEIOIIMX Pa3HbIid (hopMaT U HECOTTIACOBAHHBIX.

[IpuBs3ka kKO BpeMeHM MpEANoiaraeT, 4yTo Ui BCEX MAaHHBIX YKa3aH MOMEHT WM TPOMEXYTOK
BPEMEHHU, B KOTOPBI OHH KOPPEKTHBI.

JlaHHbIE B XpaHWIHUINE HE U3MEHSIOTCS, OHU JIMIIb PETYJSPHO IMOMONHSIOTCS W3 OTNEpaTHBHBIX 0a3
JIaHHBIX.

OO0mas cxema B3aMOACHCTBUS HHPOPMAITMOHHOTO XpaHUIIUIIA U 0a3 JTaHHBIX IPUBOJIUTCS HA PHC.
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Puc. Cxema opranuzaiuy paboTsl XpaHWIHIIA JaHHBIX

Eme pa3 momguepkHeM, YTO OCHOBHOW IENBIO XPAaHIIHNII TAHHBIX SIBJIACTCS OW3HEC-aHAIN3 HIIH
UH(OPMAIIOHHAS MMOIACPKKA IIPUHATHUS YIIPABICHUECKUX PEIICHUH.

Hns peannsamuu Beeil HeoOXxoamumoi o0paboTkM HMHGOPMAILMM B COOTBETCTBHM C 3TOH CXEMOM
HEOOXOMMBI CIICAYIOIIUE TPOTPaMMHEIC CPEACTBA:

CpeACTBa M3BJICUCHNUS TAaHHBIX U3 0a3 JaHHBIX;

CpeJCTBa YIPaBJICHHUS JaHHBIMU XPaHUIIHINA (CUCTeMa yIipaBiieHus 023011 MTaHHBIX XpaHUIIUINA);

CpeCcTBa aHaM3a JaHHBIX XpaHmwnima (ucnonbzyercss OLAP-TexHoNOTHS ):

CpeACTBa TOCTABKH JaHHBIX;

CpeZACTBa BU3yaJIM3alluH Pe3yIbTaTOB 00pabOTKH I KOHEUHBIX MOJIb30BATENCH.

Jiis  paboThl COOTBETCTBYIOIIMX NPOTPAMMHBIX CPEICTB HEOOXOJMMO OMUCAHHUE CTPYKTYPHI
COJICPIKUMOT'0 HH(POPMAIIMOHHOTO XpaHWIHIIA (METAOTIHCAHUE).

Juia camoro of1ero citydasi, €ciii JaHHble OepyTcsa u3 0a3 INaHHBIX, ynpaBisieMbix pasHbiMu CYB/],
u3 (aiiJloB pa3HBIX THUIIOB, a JaHHBIE Pa3HOPOJHBI, CPEACTBA YIPABICHHUS NAHHBIMU XpaHWIUINA MOKa HE
co3nanbl. OTHAKO, €CIIM JaHHBIE B WHPOPMAIIMOHHOE XPAaHIIUINES BEIOUPAIOTCS TOJNBKO U3 PEIAIMOHHBEIX 0a3
JAHHBIX, TO B KayeCTBE CPEICTB YIPABICHUS IaHHBIMH XpaHWIHIIA MOXET OBITh B3STa MOIIHAS
pemsiimonnas CYB/I. Tlostomy paspaboTunku coBpeMeHHBIX CYDB/] BKITIOYalOT B COCTaB MPOrPaMMHOTO
obecrieuenust CYBJI cpencta opranu3anuu paboThl ¢ XpaHHIUIIIAMH TAHHBIX.

Paccmotpum B kauectBe nmprmMepa BosmoxkHocTH CYB/] Microsoft SQL Server 2008 mist opranmzanum
XPaHWIHI] JaHHBIX.

Microsoft SQL Server 2008 comep>HT B CBOEM COCTaBE CPEICTBA M3BJICUCHHUS, MPEOOPA30OBaHUSI U
3arpy3ku paHabIxX (SQL Server 2008 Integration Services), cioCOOHBIE HHTETPUPOBATEH JAHHBIC U3 PA3TMIHBIX
WCTOYHHMKOB, MPOBEPATH JaHHBIC HA JOMYCTUMOCTh U MPEOOPa3OBLIBATH TEPE 3arPy3KOH B XpaHWIHIIE. DTH
CpeAcTBa TaKXe  CHOCOOCTBYIOT  TIEPEMEINEHHMIO  JAaHHBIX, MOANCPKUBAIOT  TEKCTOBBIN aHAIN3 U
HEYCTKHIA TIOUCK. HyxHo  oTMeTHTH  Takke  cpeay  BH3yalbHOH  pa3pabotku  (Business
Intelligence Development Studio) mis co3mgaHMs MHOTOMEPHBIX KyOOB, OTYETOB, IAKETOB H3BJICUCHUS,
peoOpa3oBaHuUs U 3aTPy3KU TaHHBIX.

Cy1l1ecTBEHHOUW OCOOCHHOCTBIO XPAHWIIHUIN JaHHBIX SBISETCS UX OuYeHb Ooubinoi o6bem. Microsoft
SQL Server 2008 xak CpencTBO yIpaBJICHHs JaHHBIMH XPAHWIWIIA TO3BOJSET paboTaTh C OONBIINMHE
obremMamMu JIAaHHBIX, npuyeM JUTS COKpAaIeHHUs BpEMCHH 00paboTKH
IpeAyCMOTPEHA TOAJePIKKA TTapAJUICIBHBIX BEIYUCICHUH (IIyTeM pa3JeNieHus] TaOluIl U HHACKCOB Ha CEKIUH
1 o0ecrieueHre mapasuieibHON 00paboTKU cekiuii). B cucreMe mpeaycMoTpeHa BO3MOKHOCTD CKATHS JTAHHBIX



(Tabmuir), 9TO MO3BONAET YMEHBIIHUTE (PU3UUCCKHIA pa3Mep TaOIUIl U CYIIECTBEHHO COKPAIIaeT BpeMs 0OMeHa
MEXy OTIepaTUBHOM U BHEIITHEH MaMSIThHIO.

B kauecTBe cpeicTB aHamM3a JaHHBIX XpaHunuina ucronsdyercs SQL Server 2008 Analysis Services,
NPUMEHSEMBIH IS TTOCTPOCHUS MHOTOMEPHBIX Ky0OB (MHOTOMEPHBIX MOJENEH IaHHBIX). JTO CPEICTBO
COACPKHUT ceMb 3P (HEeKTUBHBIX aJrOPUTMOB aHAJIHM3a JAHHBIX C LEIbI0 MOAJCPIKKH [IPUHATHS YIPABICHYSCKUX
pEeIIeHuid, B TOM YKCJIe aHATN3 TEHACHIINA U CTATUCTHYECKUN aHAIHN3 JTAHHBIX.

B KkauecTBe CpeACTB TPEACTABICHUSA AHAIUTUYCCKUX JIAaHHBIX IIOJNB30BATENSAM IIPEIIaraeTcst
HCIIOJIB30BaTh CPeACTBO renepanuu otuetoB SQL Server 2008 Reporting Services.

Takum ob6pasom, Microsoft SQL Server 2008 siBisietcss 3)(HEKTHBHBIM CPEICTBOM PeaTH3aIliu
XPaHWWIHI] JAHHBIX HA OCHOBE PEJISAIIMOHHBIX 0a3 JaHHBIX.

Tema 10. [Tyosmkanus 6a3 nanabIX B UHTEpHET

[TyGnukanusa 6a3 AaHHBIX B MHTEPHETE — 3TO pa3MelieHue uHdopManuu ux 6a3 gaHHeix Ha WEB-
cTpaHulax B cetd. OTMETUM, YTO Takas MyOJMKalMs CBSi3aHA C PEUICHHEM CIeAYIOIIMX TUIUYHBIX 3a/1ad,
BO3HUKAIOLINX nepen pa3paboTuukaMu COBPEMEHHOI'0 [IPOrpaMMHOI0 o0ecIieueHms:
* Opranusanus B3aumocsszun CYB/], paboTaromux Ha pas3iIndHbIX IaTGopMax.

e Iloctpoenne wuHMOPMALMOHHBIX CHCTEM B ceTu Internet Ha OCHOBE MHOTOYPOBHEHEBOM
apxuTeKTypbl bJl (apXuTeKTypa TakMx CHCTEM BKIIOYAeT JONOJHHUTEIbHBIN ypoBeHh — WEB-cepBep ¢
MOJIYJISIMU PaCIIUPEHHSI CEPBEPHON YaCTH, KOTOPHIN U pealn3yeT BO3ZMOKXHOCTh HH(POPMAIIMOHHOTO OOMEHa U
nyonukanuu bJ] B Ti1006ansHOM ceTn)

* [TocTpoeHue JIOKaNbHBIX HHTPAHET-CeTel Ha OCHOBE TexHonoruu nyonvkauuu b/l B TaTepHeTe.

* Vcnonp3oBanue B Internet nHpOpMAINK U3 CYIIECTBYIONINX JIOKATHHBIX CETEBBIX 0a3 TaHHBIX.

* [Ipumenenue b/l 1 ynopsaounBanus HHGOPMAIIHU.

* [Tognepxka si3bika SQL.

* UcnonezoBanue cpencte CYB/I ans obecriedeHns 6€30MacHOCTH JaHHBIX.

» CraHgapTu3anms 1Mojib30BaTeNIbCcKoro HHTepdeiica Ha ocHoBe npumeHeHust WEB-Opay3epa.

Pasmemenne wapopmanmu w3 BJ] B Internet mpeacraBisier co0oil HOBYIO HH(DOPMAIMOHHYIO
TEXHOJIOTHIO, MOJYYHUBIIYIO IIUPOKOE PACIIPOCTPAHEHUE B MOCIIEAHEE BPEMSI B CBSI3U C POCTOM MOIYJIIPHOCTH
I00ATBLHON Ay THHEI.

B Internet Bcs wuHpopmamus pasmeniaercss Ha WEB-cTpaHumax, I HamMCaHUS KOTOPBIX
ucnonp3yercs si36ik HTML (s13pIk pazMerku TekcTa) wim ero pacmmpenusi, Takue kak DHTML u XML. B
cogepkumoe WEB-cTpaHHIEI MOXET BXOIUTh KaK M TeKCToBas HWH(OpMAIMs, Tak M Tpaduveckue
M300pakeHusl, CChUTKY Ha JIPyryue CTPAHMIIbI U IaXKe ayanuo U Buaeo uHpopmMaius.

Jia  pacmmpenuss Bo3MmoxHocTe WEB-cepBepa CcO31al0TCSi  COOTBETCTBEHHBIE IPOIPAMMEBI
pacumpenus. [Tpu opraauzamnum padoTel B/ B ceTn 9acTo HCMOMIB3YIOT CIEAYIOMNE CPEACTBA!

» Cuenapuu (JavaScript, JScript, VBScript).

* ANNJeTsl U CEpBIIETHI, HAMTMCAHHBIEC HA Java.

* DneMeHTHl yipaBieHus ActiveX.

* KoHConbHBIE TPOTpaMMBI, peaii30BaHHbIC ¢ noaaepkkoi narepgeiicos CGI.

* [Iporpammsl, nogaepskuBaroniie uarepgeiic WinCGlI.

¢ Jlnnamuueckue OMOIMOTEKH, oanepxuBaromume ISAPI.

* Tuaammueckue crpanunsl IDC/HTX.

* AKTUBHBIE cepBepHbIe cTpaHuLbl ASP.

Janum KpaTKylo XapakTepUCTUKY 3THUX CPEJICTB.

Texnomornu myoaukanuu b/

* Cuenapuu JavaScript, JScript, VBScript

CueHapuy, HamuCaHHbIE HAa CKPHUIITOBBIX S3bIKAX, HCIOJB3YIOT JJIS JUHAMHYECKOTO YIPaBICHUS
unrepdeticabivu  o0bektamun  WEB-mokymenta. Bce 3TH S3bIKH B MOTABIIONIEM CBOEM OOJBIIMHCTBE
UHTEpIpeTUpyeMble. WMHTeprnpuTtanus ocymiecTBisiercss min OpaysepoM, mwin WEB-cepsepom. CkpuNTHI
paccMatpuBatotcsi kak pacmupenue sizbika HTML u MoryT Bkimodatbes B TeNno JOoKyMeHTa. YacTh ckpurra
BEIMTONTHSIETCS. B MOMEHT 3arpy3Kd, a KakKWe-TO YacTH — B OTBET Ha JCHCTBHE IONb30BaTelNs. BrIOop
KOHKPETHOT'O CKPUITOBOTO SI3BIKA 3aBHCUT B IIEPBYIO OYEPEIb OT BEIOpaHHOTO Opay3epa.

* DJieMeHThI ynpasJjeHus ActiveX

OneMeHTHI ynpaBieHus ActiveX IpeACTaBIsSIOT cO00H MOIYITH PaCIINPEHHUs, PEATH30BAHHBIC B BUJIC
DLL, xoTtopsie MOTYT OBITH HCIIOJB30BAHBI U HA CTOPOHE KIIMEHTA, U Ha CTOPOHE cepBepa. MexaHnu3Mm paboThl
3JIEMEHTOB YIIPaBJICHUS [103BOJIAT NIOJIYyYaTh ¢ MX IIOMOILbI0 HEOIPAaHUUEHHBIH 1OCTYI K JIOKAJIbHBIM pecypcam
KommbioTepa. Tak kak kol ActiveX MOXET COJEpiKaTh BHPYC, UCIONB30BAHME ITUX JJIEMEHTOB YaIlle BCETO
HEOIPaBIaHHO.

* AnnuieTsl U cepBJeTsl Java



Ammuretel  Java TPUMEHSIOTCS  JUIL  CO3MAaHUS JUHaAMH4Yecku (opMHpPyeMoro uHTepdetica
noJjp30BaTeNs. S3bIK Java sSBIseTCS 00BEKTHO-OPHEHTHPOBAHHBIM 3BIKOM. OIHAKO BO3MOXHOCTH Java 1mo
JOCTYILY K JIOKJIFHBIM pecypcaM CHIBHO YPe3aHBI, UTO JeaeT ero 0e30macHbIM Uil padoTsl B cetu. [1o mumo
9TOTrO Java MHTEpIpeTHpyeMa, TaKoW MeXaHH3M OMUMO 0€30MaCHOCTH TapaHTUPYET U LUENOCTHOCTh JaHHBIX
TIOJIB30BATEIS.

CepBieThl, B OTJIMYKE OT alIJICTOB, BRIITOJIHAIOTCS HAa CTOPOHE cepBepa. B mepBylo ouepens cepBiIeTHI
CITyKat Al 00paboTKHU 3aIIPOCOB, TiepeiaBaeMBbIX OT Opay3epa.

* Uurepeiicst CGI u WinCGI

Jis co3manus mopnynei pacmupeHs WEB-cepBepa 4acTo HCMONB3YIOTCS HHTEpQEHCH: 0O0muit
03080 (CGI) nnu unTepdeiics! npukinagHoro nporpammupoBanus (API).

CGI — cranmapTHBIH TPOTOKON B3aumopeicTBus Mexay WEB-cepBepoM u MomyieM pacHiapeHus,
KOTOPBIA HCIIONIB3YETCS IS BBITIONIHEHHSI HeCTaHIAPTHHIX (yHKIuH. Takme MOIYIH MOTYT HCIIOJIB30BaThCA
U1 00pabOTKH MONTydyaeMo MoJIb30BaTeneM HHGOpMAaIHH.

Oo6men uabpopmarmenn mexny CGIl-mpriokeHreM U CepBEpOM OCYIIECTBISIETCS Yepe3 CTaHIapTHBIHN
TTOTOKOBBIN BBOJI-BBIBOJI, a Tepeada MapaMeTpoB OpraHU3yeTcsl depe3 nepeMeHHble okpyskeHus: win URL-
azgpeca.

s 3ammycka Moy, Heooxonumo oOpatuThes K Hemy uepes ero URL. [lns kaxmoro Takoro 3ampoca
cepBep 3amyckaeT HOBYyo konuto CGl-miprtoxxenwst.

Jis cpenpl Windows cyimecTByeT ajganTHpoBaHHBIA BapuaHT umHTepdeiica — WinCGIl. B uém
YIPaBJISIONIME TApaMeTpPhI TiepenatoTes uepe3 ini-gaiin. B ocransHoM WinCGI moBTOpsET NPUHIIMITBI paOOTHI
POIUTEILCKOTO HHTEp(delica.

* UnTepdeiicol ISAPI/NSAPI

Bonee nepcnektuBHbIME sBIsIIOTCA MHTEpdeiickl ISAPI/NSAPI, paspaborannsie hupmamu Microsoft
u Netscape cooTBeTCTBeHHO. OCYIIECTBICHHE B3aUMOJICHCTBHSA C CEPBEPOM OCYIIECTBIIACTCS MPHU TOMOIIH
CHEIMANIbHBIX ~ 00BeKTOB  request-response. OcHoBHOoe oTauume or CGI B ToM, dYro TIpH
MHOTOIIOJIB30BAaTENIbCKOM peXHMe pabOoThl HE MPOUCXOIWT H3JMIIHEH Harpy3kd cepBepa, MOTOMY YTO
3arpy3ka DLL BbINONHAETCS TOJBKO OJUH pa3 MpH MEepBOM 0OpalleHHH.

* ASP, PHP u IDC/HTX-cTpaHunsl

OTO crenuanbHBIE THITBI CTPAHUI], UCIIONB3yeMBIE U AWHAMHYIECKOTO (POPMHUPOBAHHS CTPAHUII,
cojiepKalux UHOpMAIHIO u3 BJI.
IDC-cTpanuia coJiepuT rceBaoHuM (alias), 3anpoc, HaeHTHHUKATOP TOTB30BATENS U TApOJIh.

HTX-cTpanuia coaepKUT I[MAOJOH, ONMPECIIONINN KaKylo HH(QOPMAIWI0 M B KakoMm (opmare
nepenaBaTh Opaysepy. ASP-ctpanuna conepxut onnoBpeMeHHo HTML-ma6non u SQL-3anpoc k B/I. B ASP-
CTpaHUIIa UCTIONB3YIOTCS cpeacTBa JScript 1 00BEKTHAS MOJIENb JOCTYIIA K JaHHBIM.

[IpoTokomns! mepenayn TaHHBIX

B cetu Internet mcmone3yroTcsi cepBephbl € PaslIHYHBIM MPOTPAMMHBIM OOecliedeHHeM. 3arpochl OT
Opaysepa noctynatoT Ha WEB-cepBep B COOTBETCTBHU C YCTAHOBJIEHHBIM MPOTOKOJIOM OOMEHa, HampuMep
HTTP. BooOme-to B cetu Internet mommepskuBaercss Ooyiee jecsTka NpoTokoyoB. IIpotoxkonm HTTP
MpeaHa3HaueH Ui Mepegadyd Mexay OpaysepoM u cepBepoM. CoeMHEHHE Yallle BCEro oOecrieunBacTcs Ha
ypoBHe mpoTtokosia TCP/IP, Ho mpu pabore ¢ BJ] nmyume ucnonw3oBath mportokon IIOP, koTopslit ymeer
COXPaHATH COCTOSIHHE.

Bunp! mybnukarym

* Crarnyeckasi myoiuKanus

lenepanmro TakuxX CTpaHUI] BBHIMONTHAET 00brdHOE Tpmioxenne Windows, umeromee moctym k B/l
OTOT cnoco0 UCIONB3YeTCsl TONBKO €CIH IMyOIuKyeMass HHPOPMAIUs OOHOBIIETCS OYEHBb PEIKO. 3aTo IPH
MOCTYIUICHHUH 3aIllpoca He TPeOYEeTCsl aKTUBHOE COCTOSTHHE CepBepa.

* JlunamMuueckasi myoauKamust

HUcnonpsyercst B ciaydasx, Koraa Tpedyercst momyduts noctym K b/, madopmanus B KOTOpoit gacto
obHoBisieTcs. TakuMm crmocoOoM paboraroT Internet-mMara3mHbpl, aBHakacChl, Ja W BOOOIIE BCE CHUCTEMBI
pEaNbHOTO BPEMEHH.

BriBog

WndopmaioHHbie CUCTEMBI, TOCTpoeHHBIe Ha WEB-TIpHIOKEHUSIX HCHONB3YIOT MHOTOYPOBHEBYIO
APXUTCKTYPY HW IIO3BOJISIIOT BOCIIOJIB30BaThCsd BCEMU MNPEHUMYIIECTBA BC@MHpHOﬁ IMayTUHBI. O}IHaKO
pa3paboTylKaM HaJl0 YYUTHIBATh, YTO TaKas apXUTEKTypa UMEET HEJAOCTATKHU:

— COBMeCTHUMOCTb Opay3epoB.

— Pazrpannuenue npas gocrymna.

— be3onacHocTs.

— HanéxHocTh IMHUH CBSI3H.

Tpebosanus k WEB-CYB]]

— 3amuImEHHOCTD IOCTYTIA K [IEHHBIM JaHHBIM.



— He3aBucumblid cioco0 MOAKITIOUCHHUS.

— HesaBucumocTs paboTHI OT THITA cepBepa U Opaysepa.
— OTKPBITOCTD aPXUTEKTYPEL.

— Honnepxka COM+ u CORBA.

— MacmtabupyemMocTs.

— Toanepxka TpaH3aKIUH.

— [Nonnepxka ceaHcoB.

— [Ipou3BOAUTENBHOCTS.

— MunumanpHas TpeOOBaHHE K aIMIHUCTPALINH.
ILmrocet

— IIpocTora.

— HeszaBucumocts ot I10.

— I'paduueckuit uaTepdeiic.

— CrangapTu3anus.

— MexmnarhopMeHHas MOIIepKKa.

— IIpo3pauHoCTb.

— MacmtabupyemocTs.

Munycsl

— Maasg HanéXHOCTb.

— Huskas ckopocThb.

— Huskwii ypoBeHb 6€30MaCHOCTH.

— BrIcokas CTOMMOCTB.

— TpyaHocTs B onpeneeHrue MacmTada.

— Orpanunuenne html.

— TpeOoBaHHUs K MPOITYCKHOM CITIOCOOHOCTH.
— HecoBepiuienHnas pa3zpaboTka.

Tema 11. CoBpemennsie CYB/l u ux npumenenue

Koneuno, HecMOTpss Ha BCIO WX MpPUBIEKATEIBHOCTh, KIACCHYECKHE PEIIIOHHBIC CHCTEMBI
YHpaBJICHUA 633aM1/1 JaHHBIX SBJIAIOTCA OTPpaHUYCHHBIMU. OHI/I HUACAIBbHO MOXOOAT IJId TaKUX TPpaAUIHUOHHBIX
MPUIOKEHHH, KaK CHCTEMBI PE3epBUPOBAHIS OMICTOB WIIM MECT B TOCTHHHIAX, & TAK)Ke OAHKOBCKHX CHCTEM,
HO MX MIPUMCHEHHNE B CHCTEMaxX aBTOMATH3AIMX MPOSKTHPOBAHMS, HHTEIUICKTYAIBHBIX CHCTEMAaX OOYICHHS U
APYTUX CUCTEMaX, OCHOBAHHBIX HAa 3HAHUAX, YACTO ABJIACTCA 3aTPYyAHUTCIILHBIM. 9T0 MpeKAC BCEro CBA3aHO C
IIPUMUTUBHOCTBIO CTPYKTYp [aHHBIX, JIeXKAallUX B OCHOBE pEJALMOHHOM Monenu naaHHbIX. Ilnockue
HOPMAaJM30BaHHBIC OTHOILICHUS YHUBEPCAIBHBI W TCOPETHUYCCKH JOCTATOYHBI LIS TIPEICTABICHUS TaHHBIX
mo0Oo# mpeaMeTHOH o0macTu. OHAKO B HETPAIUIIMOHHBIX MPUIOKEHHUSIX B 0a3€ JaHHBIX MOSBISIOTCS COTHH,
€CJIN HE TBICAYHU Ta6HHH, HaJl KOTOPBIMH MOCTOSIHHO BBIIIOJHAKOTCA AOPOTrOCTOAIINE ONCpaui COCAUHCHUA,
HEOOXOMMBIE TSI BOCCO3IAHHS CIIOKHBIX CTPYKTYP JaHHBIX, IPUCYIIUX IPEIMETHON 00IacTH.

JpyruM Cepbe3HbIM OTPaHUYEHHEM PEISIUOHHBIX CHCTEM SIBISIIOTCA HMX OTHOCHUTEIBHO Cladble
BO3MOXKHOCTH [0 YacTH MPEJCTaBICHUs] CEMAaHTUKW mnpuioxkeHus. Camoe Oonbliee, 4To 00eCMevHBaIOT
pemsmuonasie CYBJl,- 3TO BO3MOXKHOCTH (DOPMYJUPOBAHUS W TOANEPKKH OTPAaHWICHUH IIETTOCTHOCTH
JMaHHBIX. Kak MBI 0TMeUanu B JIeKIUU 6, MOCIIe MPOSKTHPOBAHUS PEISIIIMOHHON 0a3bl JAHHBIX MHOTHE 3HAHUS
IIPOCKTUPOBLIUKA OCTAIOTCA Saq)HKCI/IpOBaHHBIMI/I B JIy4lI€M CjIy4dac Ha 6yMare M0 MPUYHUHE OTCYTCTBUSA B
CHCTEME COOTBETCTBYIOILMX BbIPA3UTEJIBHBIX CPEICTB.

Oco3HaBas 3TH OTPAaHWYCHUS W HEJOCTATKH PEISAIMOHHBIX CHUCTEM, HCCIENOBaTeNd B obiacTu 0a3
JaHHBIX BBINOJHAKT MHOTOYUCICHHBIC TIIPOCKTBHI, OCHOBAaHHBIC Ha HWACAX, BBIXOJANIUX 3a IMPCIACIIbI
peSIIMOHHON MoJienu NaHHBIX. [1o Bceld BUIMMOCTH, Kakas-Tu00 U3 3THX paboT CTaHET OCHOBOW cHCTEM 0a3
JaHHBIX Oymymiero. Cieayer 3aMeTHTh, YTO TeMaTHKa COBPEMECHHBIX HCCIICIOBAHUM, OTHOCSAIINXCSI K Oa3zam
JIAHHBIX, UCKJIFOYMTENIFHO MIUpOKa. B 3aBepiiaromiell 4acT Kypca Mbl TPUBEAEM TOJIBKO KOPOTKHU 0030p
HanboJjee BaKHBIX HAIIPaBJICHUH.

B »sTOM pasgene oueHP KpaTKO pPACCMATPUBAIOTCS OCHOBHBIC HAINPABICHUS HWCCICAOBAHUN WU
pa3paboTok B 0OO0JIACTH TaK Ha3bIBAEMBIX TIOCTPEISIIMOHHBIX CHCTEM, T.€. CHUCTEM, OTHOCSAILIMXCSH K
CIICAYIOIIEMY IIOKOJICHHIO (XOTs TepMuH 'next-generation DBMS" 3apesepBupoBaH Aisi HEKOTOPOTO
MOJIKJIACCa COBPEMEHHBIX CHCTEM).

Xots otaecenne CYB]/] k TOMy HIM WHOMY KJIACCY B HACTOSIIEE BPEMSI MOXKET OBITh BBIIIOIHEHO
TOJILKO YCIIOBHO (Hampumep, HHOrJa OoObeKTHO-opueHTHpoBaHHY0 CVYBJl O2 oTHOCAT K cHcTeMam
CIICAYIOIIETO MOKOJICHHsT), MOXKHO OTMETUTh TPpH HampaBieHus B obmactu CYBJ] crnemyromero moKoJIeHus.
UroObl He n300peTaTh Ha3BaHUM, OyeM 0003HayaTh UX UMeHaMu Hanbonee xapakrepHbix CYB/I.



1 Hanpaenenue Postgres. OCHOBHasI XapaKTePUCTUKA: MaKCUMAaJIbHOE ClieIoBaHHE (HACKOIBbKO
3TO BO3MOXKHO C YYE€TOM HOBBIX TpeOOBaHMIA) U3BECTHBIM NMpHHIHMIIAM opranuzanuu CYB]] (eciu He cuutath
KOPEHHOH MepeIeNIKH CHCTEMBI YIIPABIICHNUS BHEIIHEH MaMATHIO).

2. Hanpaenenue Exodus/Genesis. OCHOBHas XapaKTepUCTHKA: CO3JaHHE COOCTBEHHO He
CHCTEMEBI, a TeHepaTopa CUCTEM, HanOoJIee IMOJTHO COOTBETCTBYIOMINX MOTPEOHOCTSM MPHIIOKEHUH. Pemenne
JOCTHTAETCSl MyTeM CO3JaHus HAOOpOB MOMYJIEH cO CTaHIApTHU30BaHHBIMH HHTepdeicamu, MpHYeM HIes
pacnpocTpaHaeTcs BIUIOTh J0 CaMbIX 0a3UCOBBIX CIIOEB CUCTEMBI.

3. Hanpaenenue Starburst. OCHOBHasA XapaKTEPUCTHKA: JOCTHXKEHUE PACIIUPIEMOCTH CHCTEMBI
U ec IPHUCIOCA0NNBAEMOCTH K Hy)XJaM KOHKPETHBIX NPHJIOKCHHUH ITyTeM HCIIOIh30BaHUS CTaHIAPTHOTO
MeXaHu3Ma yIpaBiieHus npaBuwiamu. 1o cyTu nena, cucrema npeacTaBisgeT coOO0i HEKOTOPBIM HHTEPIPETaTOP
CHUCTEMBI TIPaBUJI U HAOOP MOIyJei-IeHCTBUH, BHI3BIBAEMBIX B COOTBETCTBHM C 3TUMH IMpaBHIaMH. MOXKHO
MU3MEHATH HAaOOPHI MpaBWI (CYMIECTBYET CHECHUAIBHBIN S3BIK 33JaHUS IMPAaBWI) UM H3MEHSTH ACHCTBUS,
MOJICTABJISAA APYTUE MOAYJIH C TEM ke HHTepdeiicom.

B wmenom moxHO ckazate, uto CYBJ] cienyromero MnokojieHUs - 3TO MpAMble HACISTHUKU
PEISIMOHHBIX CHCTEM. TeM He MCEHee, pa3IWJYHble HANpaBICHUS CHCTEM TPETHETO IOKOJIEHHUS CTOWT
paccMOTpPETh OTAEIBHO, TOCKOIBKY OHU 00JIaJaf0T HEKOTOPEIMH Pa3HBIMHU XapaKTEPUCTHKAMH.

OgHMM U3 OCHOBHBIX TIIOJIO)KEHWH PpESIMOHHOM MOJENH JaHHBIX sIBJIs€TCS TpeOoBaHHE
HOPMAJIHM3alUN OTHOIICHWH: TIIONIT KOPTEXKEH MOTYyT cOAepXaTh JHIIb aTOMapHble 3HadeHus. [l
TPaIUIHOHHBIX MPHUIOKEeHNHA pelsmuoHHBIX CYB]] - OaHKOBCKHUX CHCTEM, CHCTEM PE3epPBHPOBAHUS H T.J. -
9TO BOBCE HE OTPaHUUYCHHUE, a JaXKe MPEUMYILECTBO, TIO3BOJISIFOIIEE IPOSKTUPOBATH YKOHOMHBIE 110 TaMATh bJ]
C MpeleNbHO MOHATHOU CTPYKTYpPOH. 3ampOChl ¢ COEIMHEHUSIMUA B TAKUX CHCTEMaX CPaBHUTEIBHO PEAKH, I
JUHAMAYECKON MOAAEPIKKH IIEIIOCTHOCTH UCTIONB3YIOTCS COOTBETCTBYIoMIHME cpeacTBa SQL.

Opnako ¢ mosiBieHueM 3¢ GhekTuBHBIX persaiuoHHblXx CYB]l ux cranu mblITaTbes MCIMONIB30BaTh U B
MeHee TPaJUIMOHHBIX MpUKIaaHbIx cuctemax - CAIIP, cuctemax MCKyCCTBEHHOTO MHTEIJIEKTa U T.4. Takue
CHCTEMBI OOBIYHO OMEPUPYIOT CIOKHO CTPYKTYPHUPOBAHHBIMH OOBEKTAMH, IJISI PEKOHCTPYKIUU KOTOPBIX W3
TUIOCKUX TaOJHUI PeNsiuOHHON B/l MpUXOIUTCs BRIMOMHATE 3allPOCHl, TOUTH BCEeTJa TPEOYIOIINe COeTNHEHUS
oTHoIIeHU. B cooTBeTcTBUM ¢ TpeOoBaHUSAMH Pa3pabOTUYMKOB HETPATUIIMOHHBIX MPHUIOKEHUH MOSIBUIOCH
HaIpaBlICHUE MCCIICAOBAHUHN 0a3 CIOKHBIX 00heKTOB. OCHOBHOM CMBICI 3TOTO HAIIPABJICHUS COCTOUT B TOM,
YTO B PYKH IMPOCKTUPOBIIUKOB JAIOTCS HACTOJBKO YK€ MOIIHBIC M THOKHE CPEACTBA CTPYKTYPH3ALUH TaHHEIX,
KaK T€, KOTOpbIC 6]>IJ'II/I NpUCYIIN UCPAPXUICCKUM U CCTCBBIM CUCTEMaAM 6333M JaHHBIX.

OnHaKo BaKHBIM OTIIMYHEM SIBISIETCS TO, UYTO B CHCTeMax 0a3 JaHHBIX, TOANCP KUBAIOIINX CIIOXKHEIC
OOBEKTHI, COXpPAHSIETCS YeTKas TPaHWIA MEXIy JOTHYECKHM U (DU3HYECKUM IIPENCTABICHUSIMH TaKUX
o0bekToB. B wacTHocTH, s JO0OrO0  CIOKHOTO OOBEKTa (MPOW3BOJNIBHOM CIOKHOCTH) JIOJIKHA
O6GCHC‘II/IB3TLC$[ BO3MOXHOCTb MNEPEMECIICHUA WJIN KOIMMMPOBAHUA €T0 KaK €JUHOIro LEJIOoro mu3 O,Z[HOﬁ qacTu
0a3pl JaHHBIX B JAPYTYIO0 €€ YacTh HIM Jake B APYrylo 0a3y HaHHBIX. DTO OYeHb OOMmIMpHas 001acTh
UCCIIeJIOBaHUH, B KOTOPOH 3aTparuBatoTCsl BOMPOCHI MOJIENIeH TaHHBIX, CTPYKTYP JaHHBIX, SI3bIKOB 3alpPOCOB,
yOpaBJeHHUs TPaH3aKIUAMH, XypHaTW3auul U T.0. Bo MHOrom sra o0iacTh compHKacaeTrcs ¢ o0JacTbio
00BbekTHO-opreHTHpoBaHHBIX BJ. (1 B 3TOM 007aCTH HACTOJBKO e TUIOXO OOCTOSAT Jeiia ¢ TEOPETHYSCKUM
000CHOBaHHEM. )

Bnuzkoe, HO, BOOOIE TOBOpS, OCHOBaHHOE Ha JPYTUX NPUHIUIAX HAMpPaBJICHUE MPEACTaBJICHO
cucteMaMu 0a3 TaHHBIX, OCHOBAHHBIX Ha PEJSIIMOHHON MOJETH, B KOTOPOH HE 00SI3aTENBEHO MMOIICPKIBACTCS
nepBas HOpMaibHas opMa OoTHOmeHHWH. HamomMHHM, 4TO TpeOOoBaHHE aTOMAapHOCTH 3HAYCHHUH, KOTOPHIC
MOTYT XPaHHUTBCA B DJIEMEHTAaX KOPTEKEH OTHOIICHMH, SBISETCS 0a30BBIM TpeOOBaHMEM KIIACCHUYECKOM
penmsuoHHOW Mojenu. [lpuBeeHWe HMCXOMHOTO TAOMUYHOTO MPEACTABICHHUS MPEAMETHON 00JacTH K
"IIOCKOMY" BHUJTY SIBISIETCS OO0SI3aTENBbHBIM MIEPBBIM IIArOM B IPOIIECCE MPOSKTHPOBAHUS PEIIIMOHHON 0a3bl
JIAHHBIX Ha OCHOBE NPWHIMIIOB HopManu3anuu. C JIpyrod CTOPOHBI, aOCOMIOTHO OYEBUIHO, YTO TaKOe
"yryiomenue" TabIuIl XOTS U SBISETCS HEOOXOIUMBIM YCIOBHEM TONTyYCHHS HEHM30BITOYHOM U "IpaBIIBHOM"
CXEMBI PEILSIIUMOHHON 0a3bl JaHHBIX, B MANBHEUIIEM MOTCHIIMATBFHO BBI3BIBACT BHITOJHEHUE MHOTOUYHCICHHBIX
COCIMHEHHH, HAIMYME KOTOPBIX MOXKET CBECTH Ha HET BCE MPEHMYIIIeCcTBa "Xopoliel" cxeMbl 0a3bl JaHHBIX.

Tak BOT, B "HEHOPMAJIM30BAaHHBIX" PESIMOHHBIX MOJETSX JAHHBIX MAOIMYCKAETCS XpaHEHHE B
KayecTBE DJIEMEHTAa KOpTEeXa KOpTEexel (3amuceil), MacCUBOB (PETYJSIPHBIX HHIEKCUPOBAHHBIX MHOYKECTB
JAHHBIX), PETYJSIPHBIX MHOXKECTB JJIEMEHTApHBIX JaHHBIX, a Takke oTHomeHud. [Ipm »Tom Takas
BJIOKCHHOCTH MOXKET 6BITL, o CyuiecCTBy, HCOFpaHquHHOﬁ. Ecnu BHUMaTEIBHO nmpoaymarb 3TU HUACH, TO
CTaHET MOHSATHO, YTO OHH IIPUBOIAT (TOIBKO) K JIOTHIECKU 000COOICHHBIM (0T (PU3UUECKOTO TPEICTABIICHI)
BO3MOYKHOCTSIM HMepapXHuecKoil Monend AaHHbIX. Ho 3TO yke He Tak yX M Majo, €Cld Yy4ecTb, YTO K
HACTOSIIEMY BpPEeMEHHU (DPaKTHUECKH TTOTHOCTHIO C(DOPMHPOBAHO TEOPETHUECKOE OCHOBAHUE PEIISIIMOHHBIX 0a3
JAHHBIX C OTKa30M OT HopMaiu3anuu. Ckopee Bcero, B 3TOH TEOPUHU BCE €IIe MMEIOTCS TeMHbIe MecTa (OHH
HAJIMYECTBYIOT Ja)Xe B KJIACCHYECKOH peNILMOHHON TeOpuH), HO TeM HEe MeHee OOJIBLIMHCTBO M3BECTHBIX
TEOPETUUECKUX PE3YNbTAaTOB PEIIUOHHON TEOPUH yXKE PacCIpPOCTPAaHEHO Ha HEHOPMAIN30BAHHYIO MOJIENb, U



JlaKe TaKOW MypHUCT PENILUOHHON MoienH, Kak JleiT, nonaraer BO3MOXKHBIM UCIIOJIb30BaHUE OrPAaHUUEHHON 1
KOHTPOJIMPYEMOH pesIMOHHON Moaenu B SQL-3.

Onnoit n3 Hanbonee m3BecTHBIX CYBJ] TpeThero nmokoseHus sBiseTcs cucremMa Postgres, a co3marens
atoit cucteMbl M.CTOyHOpekep, Mo BCed BUAMMOCTH, SIBIISICTCS BIOXHOBHTEIEM BCErO HampaBlicHus. B
Postgres peanu3oBaHbl MHOTME MHTEPECHBIE CPEICTBA: MOAAEPKUBAETCS TEMIIOpAJIbHAS MOJENb XPaHEHUs U
JOCTyHa K MaHHBIM (CM. HIDKE) M B CBSI3M C OTHM aOCONIOTHO HEPECMOTPEH MEXAHH3M JKypHaIH3aluu
M3MEHEHUH, O0TKaToB TpaH3akuuil U BoccTtaHoBieHus b/ mocie c6oeB; obecnedrnBaeTcsi MOIIHBIM MEXaHU3M
OTpaHUYEHUN LEJOCTHOCTH; MOJAEPKUBAIOTCS HEHOPMAIM30BaHHbIE OTHOIIEHUS (paboTa B 3TOM
HAIpaBJICHUN Hadajachk ele B cpenme Ingres), XOTS M OOBOJIBHO CTPAHHBIM CIOCOOOM: B IOJE€ OTHOIICHUS
MOJKET XPaHUTHCS TUHAMUYECKH BBITIONHsIeMbIi 3ampoc Kk b/1.

OxHo cBoiicTBO cucteMbl Postgres cOnmxaer ee co cBoicTBaMHu 00beKTHO-OpueHTHpoBaHHBIX CYB/I.
B Postgres momyckaercss XpaHEeHHE B TIOJSIX OTHOIIGHWH JaHHBIX aOCTPAKTHBIX, OMNpPEACIIEMBIX
MOJIH30BATEISIMH THIIOB. DTO OOECIEYMBAET BO3MOXKHOCTh BHEIPCHHS TOBEIECHYECKOTro acmekra B BJI, T.e.
pelaet Ty e 3agady, uro 1 OOBJl, X0Ts, KOHEUHO, CeMaHTUYECKHE BO3MOXHOCTH MOJIeNin JaHHbIX Postgres
CYIIECTBEHHO ciadee, 4eM y 00BEKTHO-OPHEHTHPOBAHHBIX Mozenel maHHbIX. OCHOBHAS pa3HHUIIA COCTOUT B
TOM, YTO CHCTEMBI Kilacca Postgres He mNpeanonaratoT Haludus s3bIKa MPOTrPaMMHUPOBAHUS, OAMHAKOBO
MOHUMAEMOI'0 KaK BHEIIHEH CHUCTeMOI MpOorpaMMHpOBAaHUA, TaK U CUCTEMOH ympaBieHUs 0a3aMu NaHHBIX.
Ecnu ¢ ucronp30BaHIEM TaKo# CHCTEMBI IPOTPaMMHUPOBAHIS OTIPEAEIITIOTCS THITHI JaHHBIX, XPaHUMEIX B Oa3e
nmanHbeix, T0 CYB]] oka3piBacTcs HE B COCTOSIHUM KOHTPOJIHMPOBATH 0E30IMaCHOCTh ATUX OINpPEAEICHHUH, T.€. TO
OTCYTCTBYET TrapaHTHsl, YTO MPHU BBIMOJHEHUH NPOLEAYp aOCTPaKTHBIX THUIIOB NAaHHBIX He OyaeT paspyllieHa
cama 0a3a JJaHHBIX.

3ametnM, uto B cepeamHe 1995 1. kommanus Sun Microsystems oOBSBHIIA O BBITYCKE HOBOTO
MPOAYKTA - A3bIKa M ceMeicTBa MHTEPIPETATOPOB MO Ha3BaHueM Java. S3bik Java siBisieTcsl pacIIMpeHHBIM
MOIMHOXKeCTBOM si3bika Cut++. OCHOBHBIE M3MEHEHHUS KacaloTCs TOrO, YTO SI3BIK SABISETCS IMOOMEPATOPHO
HMHTEPIIPETUPYEMBIM (B CTHIIE s3bIKa Belicuk), a mporpaMMel, HAIMCaHHBIC Ha S3BIKE Java, TapaHTHPOBAHHO
Oe3omacHbI (B YaCTHOCTH, TIPH BBIIIOJIHEHUH JTFO00H MPOTPaMMbI He MOKET OBITh TIOBPEXKJICH MHTEPIIPETATOP).
g sToro, B 4aCTHOCTH, U3 sA3bIKa yAajeHa apudMeTHKa HaJ yKazaTelsiMu. B To ke BpeMs Java ocraetcs
MOIIHEIM ~ OOBEKTHO-OPUEHTUPOBAHHBIM  SI3BIKOM, BKJIIOYAIONIAM  Pa3BUTHIE CPEACTBA  ONPEINEIICHUS
abCTpaKTHBIX TUIOB JaHHBIX. Kommanus Sun mpomBuraer s3bIK Java ¢ IEIbI0 pacHIMpPeHHsT BO3MOKHOCTEH
ciyx061 BeemupHoit [laytunst (World Wide Web) Internet (ocHOBHast nesi COCTOUT B TOM, YTO M3 CE€pBepa
WWW B KIIHEHTHI ITepeatoTcsl He JaHHbIE, a 00bEKThI, METOJIBI KOTOPHIX 3allpOrpaMMHPOBAHbI Ha sA3bIKe Java
U WHTEPIPETUPYIOTCS Ha CTOPOHE KIHMEHTa; OJTOT TMOAXOA, B YAaCTHOCTH, peIIaeT MpodieMy
HECTAHJAPTU30BAHHOTO MPEJCTABJICHUS MyJbTUMeAUiHOW uWHpopmanuu). OpHako, Kak KaxeTcs,
MHTEPIPETUPYEMBIf U Oe30macHbIi SI3BIK THUMA Java MOKET OBITh YCHEUIHO NMPUMEHEH M B CHUCTeMax 0a3
JAaHHBIX, JOIYCKAIOLIUX XPaHEHHUE JaHHBIX C TUIIAMHU, ONIPEAEIIEHHBIMU MOJIb30BATENSMU.

5.2.ITPAKTUYECKHUE 3AHATUS
IIpakTuyeckoe 3anatue Nel
Co3nanue B/I.

Leau padoThI:
MIO3HAKOMHUTHCS C OCHOBHBIMH TOHATUSME 0a3bl TaHHBIX;
HAYYHUTBCS CO3/1aBaTh TAOMUILy 0a3bl JAaHHBIX B PEKUME KOHCTPYKTOPA;
OCBOHTS IIEPEXO U3 peKUMa KOHCTPYKTOPA B PEKUM TaOJIHIIBL;
OCBOUTH OCHOBHBIC IPUEMBI 3aIIOJTHCHHUA U PEAAKTUPOBAHUA Ta6J'[I/II_[ 633])1 JAaHHBIX,
MIO3HAKOMHUTHCS C MIPOCTOH COPTUPOBKOW 3HAUCHHUI TaOIIHIIEI;
MIO3HAaKOMHUTBCS C TIOMCKOM 3aIHceil mo o0pasity;
HAYYHUTBCSI COXPAHATH U 3arpyKaTh 0a3y JaHHBIX;
HaYy4YUTHCA pacri€4aTblBaTh Ta6.]'II/II_[bI

3ananue:

IIpoxymats npeameTHyto 00aacTs st peanuzarun bl B OnbanoTeyHo-nH(pOpPMAaIMOHHOH cdepe.

OOcyanTh M yTOYHUTD CTPYKTYypY Oynymiei pensnuonHoi b/l ¢ npernonaBarenem.

Coznats coorBercTByIomHe Tadbauibl B CYB/] ACCESS B pa3sniyHBIX peXKUMaXx.

Hamnonuaute B]] 3ammcsaMu 1o coriiacoBaHUIO € TPETIogaBaTesieM.

[lo3HaKOMHTBCS C TIOMCKOM 3amceil Mo o0pasily; HaydUThCS COXpaHATh W 3arpyxarb 0a3y [JaHHBIX;
HAy4YUTHCS PacIedaThbIBATh TAOIHUIIBL.



IIpakTuyeckoe 3anaTUE No2
Co3nanmue U MCIOJb30BaHHME 3aIPOCOB

Henu padoThI:

3aKPCIIUTh HABBIKU 11O CO3AaHHUIO T36J'II/III;

IIPOJOJKUTH 3HAKOMCTBO ¢ OCHOBHBIMM BHJIaMH 3aIIPOCOB;
HAY4UThCSI CO3/1aBaTh 3alPOChl: Ha OOHOBJICHHE; HA J00ABJICHNUE; HA ylaJIeHUE; HAa CO3JJaHNE TaOIHLIbL;
Hay4YUTbCs CO3/1aBATh IIEPEKPECTHBIE 3aIIPOCHI.

[MpakTuyeckoe 3ansaTue Ne3
Co3nanmue 0T4eTOB

Heaun padoThl: HAYYUTHCS CO37aBaTh OTUYETHI.
Cnpasounasi uHgopmaumus.
OTuer - 3T0 cnoco0 BEIBO/IA MTAHHBIX M3 0a3bl JaHHBIX Ha IeYaTb B TOM BHIE, B KOTOPOM TpedyeTcs
MOJIb30BATENI0, HApUMEP B BHUJAE CIPaBOK 00 0OydeHHM, HK3aMEHAIMOHHBIX BEIOMOCTEH, Tabmui,
00BeIMHEHHBIX KAKUM-THOO0 MTPU3HAKOM, H JIp.
C moMompi0 OTYeTa BHI pacriojiaracte WH(QOPMAIMI0O HA JINCTe B yHOOHOM MJsI Bac BHAE C
MOIXOASINM ohopMiIeHHEM (LIBET, pAaMKH, BEIpaBHUBaHUE, IPUQT U T. 11.).
OTuer MOXHO pa3paboTaTh: CAMOCTOSATENBHO C TNOMOILIbI0 KOHCTpyKTOpa; HCIONIB3ys TOTOBBIC
BapHaHTHI 0POpMIICHHA (aBTOOTUYETHI); C TOMOIIBI0O MacTepa OT4eTOB.

5.3.CEMUHAPCKHUE 3AHATUA

Tema 10. ITyosmkanus 6a3 naHHbIX B THTEpHET
Temall. CoBpemennbie CYB/l 1 ux npuMeHeHHe

5.4, CAMOCTOASATEJBHAS PABOTA CTYJIEHTOB
I'pa¢gux CPC
IInanuposanue CPC
no quctuiuinae: «@opMupoBaHue 0a3 JaHHBIX
IIpenonasarens:Ckauxos [I.E., crapumii npenonasarensb

Ounas popma o00yueHus

Ne Haseanue pa3snena (TeMbl) Buasr CPC Ilepuogu4HocTh Ne Bpems Ha
n/n AMCHHUTIIHHbBI (cpoxM) KOHTpOJIsSI | cemec u3ydeHue,
CPC Tpa BBINOJTHEHNE
3a/1aHusl
PA3AEJL 1. BEAEHUE B BA3bI JAHHBIX
1 | Tema 1. OcHOBHBIE TIOHATHS CocraBnenue 7 4
Teopuu 0a3 JaHHBIX KOHCIIEKTa
2 | Tema 2. 3-x ypoBHEeBast CocraBiieHue 7 4
apxurTekTypa Ansi-Sparc KOHCIEKTa
3 | Tema 3. PensmuoHHass MOZIEINTb CocraBnenue 7 4
JAHHBIX KOHCIIEKTa
4 | Tema 4. Ilpoexktuposanue bJ| CocraBrenne 7 6
METOJIOM HOpMalln3aluu KOHCIIEKTa;
MOJIrOTOBKA K
MPAKTHYECKOM
Y 3aHATHIO
5 | Tema 5. IIpoextupoBanue BJ1 ¢ CocraBnenue 7 6
HCTIONB30BAHNEM CEMAaHTHUCCKUX KOHCIICKTAa;
Mojeliei MOATOTOBKA K
MIPaKTHYECKOM
Y 3aHATHIO
6 | Tema 6.51361k SQL CocraBjieHue 7 6
KOHCIIEKTa;
MOJTOTOBKA K
MPaKTHIECKOM

Y 3aHATHUIO




PA3JEJI 2. COBPEMEHHBIE BJI

7 | Tema 7. OObEKTHO- CocraBnenue 8 6
OPHUEHTUPOBAHHBIE 0a3bI JAHHBIX KOHCIIEKTA;
MTOJTOTOBKA K
MPaKTHYECKOM
V 3aHITHIO
8 | Tema 8. PactipenencHubie 6a3bl CocrariieHue 8 6
JAHHBIX U CHCTEMBI KJIMEHT-CEPBEP KOHCIIEKTA;
ITOJTOTOBKA K
MPAKTHIECKOM
Y 3aHATHIO
9 | Tema 9. IlepciekTHBHBIE MOAETH CocraBineHue 8 6
0a3 JaHHBIX KOHCIIEKTA
10 | Tema 10. [TyOnukamms 6a3 TaHHBIX | TOATOTOBKA K 8 6
B UHTepHET MPAKTHIECKOM
V 3aHITHIO
11 | Temall. CoBpemennsie CYB/] n IIOATOTOBKA K 8 6
UX TPUMECHEHHE MPAKTHIECKOM
V 3aHITHIO
HToro no jucuuiinue 60

Kypc npenycmarpuBaeT Takke CaMOCTOSATENBHOE €ro u3ydeHne. @opMbl caMOCTOSTEIBHOM paboThI:
- BEITIOJTHEHHE 3aJaHHUH, CBA3aHHBIX C 3aKpeIUIeHUEM IPOHICHHOTO MaTeprana;

- MMOATOTOBKA K BBIMOIHEHHIO MMPAKTHYECKUX 3aJJaHUM;

- MOATOTOBKA K 3a4eTaMm.

DOpMBI 1 METOABI KOHTPOJIS CAMOCTOSITETEHON pabOTHI:

- IPOBEPKa MPAKTUIECKUX PadoT;

- pedepar;

6. OHEHOYHBIE CPEACTBA JJISA TEKYHWEI'O KOHTPOJISA YCIIEBAEMOCTHN,
MMPOMEXYTOYHOM ATTECTAIIAU 110 UTOT'AM OCBOEHUS TUCHUILINHBI
M YYEBHO-METOJNYECKOE OBECIHEYEHUE CAMOCTOSITEJIbHOM PABOTHI
CTYJAEHTOB

Bompocsl sk3aMeHa;

Temaruka pedepaTos;

3agaHus IS CaMOCTOSTENEHON paOOTEHL.

KOHTPOJIBHBIE BOITPOCHI
baswr nannbix. CYB/I. Kitaccugukars.
Tunonorus bJI. loxymenransusie B/l ®axrorpapudeckue bJI.
Tumonorus b/1. 'uneprekctoBeie n MyapTuMenuitHeie bJ1. O0bekTHO-OpHeHTHpOBaHHBIE B/,
Tunonorus bJl. Pacnipenenennsie /. Kommepueckue B/I.
Hepapxuueckas u ceTeBast MOJIEH JaHHBIX.
DNEMEHTHI PENSIIUOHHON MOJICIN JTAHHBIX.
Pensunonnoe ucunciienre. OpraHu3anus mporeccoB 00padbotku naHHbX B B/ OrpaHudeHus enT0CTHOCTH.
Opranu3zanus npoueccoB 00padotku nanuex B b/I. UaaexcupoBanue Tadmuim. CBs3piBaHNE TaOIHUII.
ITocTpenaunonHas 1 MHOroOMepHast MOJIENb JaHHbIX.
Pensimuonnas anredpa (00beMHEHUE, TIepecevYeHne, BRIUMTaHHE, TIPOU3BEICHUE, BRIOOPKA).
Pensmuonnas anredpa (Mpoekius, IeeHne, COSTUHEHNUE).
S3eik SQL.
ITpoGyieMbl TpoeKTUPOBaHHS PENSITMOHHBIX B/,
puanune: noctpoenust b/1. Hopmaneasie popmer: 1HO, 2HD, 3HD.
Hopmansasie popmer: HOBK, 4HD, SHO.
IIpunuumne! nocrpoenus bJl. Meron «CyiHOCTb-CBS3bY.
[Tpumep paspadotrku ER-monenu.
XpaneHnue otHoueHu. Opranuzanus UHIEKCOB.
Tpanzakuuu. Cepuanuszanus TpaH3aKIUi.
Cucremsl ynpasnenus b/l cieayromero nokoaeHus.
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XML. XML-ceprepsbl.

Crtunessie Tadmmupsr XSL.

YKuznennsiii ukn bJ1. Mopenu sxu3nenHoro mukia [10.

Mopenu CTpyKTypHOTO TIPOEKTUPOBaHMS. METOl CTPYKTYPHOTO aHAIH3a U MMPOSKTUPOBAHUSI.

IIpoGnema co3maHust M CXKaThusg OOJBIIKNX HH(OPMAIIHOHHBIX MACCHBOB, MH(GOPMAIIMOHHBIX XPAHWIHI H
CKIIaIoB naHHBIX. CxxaTre 0e3 moTeph B pessinnoHHbIX CYB/I.

BOIMPOCHI 3AUETA
bazpr manabix. CYB/]. Knaccuduxanus.
Tunonorus /1. lokymentansubie bJl. ®akrorpaduueckue b/
Tunonorus BJ1. I'unieprexcToBsie u mynsTuMeauitabie b/l. O0bekTHO-OpueHTHpOBaHHBIC B/I.
Tunonorus bJl. Pactipenenennsie b/. Kommepueckue B/I.
Hepapxuueckast U ceTeBasi MOJIEH JJAHHBIX.
DJIEMEHTHI PENSILIMOHHON MOJICIIN JaHHBIX.
PensmuonHoe ucunciienue. Opraausalys MporeccoB 00padoTku JaHHbIX B BJ[. OrpaHnveHuns 1e0CTHOCTH.
Opranusanus mporeccoB 00padoTku gaHHbIX B bJl. MHIekcuporanue tadmui. CBS3pIBaHUE TAOIUIIL.
TTocTpensuroHHas ¥ MHOTOMEPHas MOJIENb JIAHHBIX.

. Pensmuonnas anreOpa (oObeMHEHNUE, TIepeceveHne, BEIUMTaHHE, IIPOU3BEICHUE, BEIOOPKA).

. Pensimuonnas anreOpa (Mpoekius, eIeHne, COSTUHCHHUE).

. SI3pk SQL.

. [IpoGyieMsl mpoeKTUpOBaHUA PeNSIMOHHBIX B/l

. [Ipunamummet moctpoenus bJ1. Hopmanbubie popmer: 1HD, 2HD, 3HD.

. Hopmanensie popmbr: HOBK, 4H®, SHD.

. IIpunuumnst noctpoenus bJl. Meron « CyliHOCTb-CBSA3HY.

. IIpumep paszpadotku ER-monenn.

. XpaHeHue otHoueHuid. OpraHuzanus UHIEKCOB.

. Tpanszakiuu. Cepranu3anust TpaH3aKIHH.

. Cucremsl ynpasinenus b/l cinenyromero nokoieHus.

. XML. XML-cepBepsl.

. Ctunessbie Tabmuier XSL.

. Xuznennsti muka BJ1. Moaenn xu3aenHoro mukia I[10.

. Mozenu CTpyKTypHOTO MMPOSKTHPOBAHMS. MEeTOI CTPYKTYPHOTO aHATN3a U MPOSKTHPOBAHHA.
. IIpobnema co3manHust U cxxaTHUs OONBIINX WH(POPMAIMOHHBIX MAacCCHBOB, MH(OPMAIMOHHBIX XPAHMWIHI] U

CKJIaIoB naHHBIX. CxxaTre 06e3 moTeph B pessannoHHbIX CYB/I.

. OOBEKTHO-OpUECHTUPOBAHHBIEC 0a3bl TAaHHBIX
. Pacnpe):[eneHHLIe 633])1 JaHHBIX U CUCTEMBI KIIMEHT-CCPBEP
. IlepcriekTuBHBIE MOJIENH 0a3 JaHHBIX

7. YYEBHO-METO/JNYECKOE U UTH®OPMAIIMOHHOE OBECIIEUEHHUE
ANCHOUIIJIINHBI
7.1. PEKOMEHAYEMAS JIMTEPATYPA
7.1.1. OCHOBHASA JIUTEPATYPA
I'pomes, A.C. Uadopmatika : yueOHUK Juis By30B / A.C. I'poies. - Mocksa ; bepnun : Jlupexkr-Menua,
2015. - 484 c. : un. - bubauorp.: c. 466. - ISBN 978-5-4475-5064-6 ; To xe [DneKkTpoHHbBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=428591 (02.10.2020)
I'ypakos, A.B. Mnpopmaruka: Beenenue B Microsoft Office : yue6HOoe mocodue / A.B. I'ypakos,
A.A. JlazngeB ; MunuctepcTBo oOpa3oBanus U Hayku Poccuiickoit @eneparyn, ToMckuit
l'ocynapcrBennsiii Yuausepcurer Cucrem Ynpasnenus u Paguosnexrponuku (TYCYP). - Tomck : Db
Kontent, 2012. - 120 c. : un. - ISBN 978-5-4332-0033-3 ; To e [DneKkTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=208646 (02.10.2020).
Edumosa, 1.10. KommstorepHoe MoaenupoBanue: cOopHuk npakrundeckux pador / M.10. Edpumora,
T.1O. Bapdonomeera. - 2-¢ uzn., crep. - Mocksa : M3narensctBo «DnuaTan, 2014. - 68 c. : Tabdx1., Tpad.,
ui. - bubauorp. B k. - ISBN 978-5-9765-2039-4 ; To xe [DneKkTpoHHbIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=482123 (02.05.2021).
HUcaxosa, A.W. NadopmManimoHHBIE TEXHOJIOTHH : yueOHoe nocodue / A.W. Ucakosa, M.H. Hcaxos ;
MunuctepcTBo oOpa3oBanus U Hayku Poccuiickort ®deneparum, ToMmckuii ['ocyaapcTBeHHbINH YHUBEPCUTET
Cucrem Ympasnenus u Paguosnextponuku (TYCVYP). - Tomck : Oab Konrent, 2012. - 174 c. : wi.,tabn.,
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cxeM. - ISBN 978-5-4332-0036-4 ; To ke [DneKTpoHHEIH pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=208647 (02.06.2020).

Cob6oneBa, M.JI. UnpopmaIimoHHbIE TEXHOIOTHH : JIabopaTopHbIi ipaktukyM / M.JI. Coborena,

A.C. Andumosa. - M. : [Ipomereit, 2012. - 48 c. : cxeMm., ui1., Tabi. - bubnumorp. B kH. - ISBN 978-5-7042-
2338-2 ; To e [DneKTpoHHBIH pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=437357 (02.06.2017).

Wndopmarmonnsie TexHonoruy : yaeornuk / F0.10. I'pomos, U.B. Tunpux, O.I'. IBaHoBa, u 1p. ;
MunuctepctBo o0pazoBanus u Hayku Poccuiickoit @enepannu, PeaepaibHOE roCy1apCTBEHHOE OI0KETHOE
o0pa3oBaTenbHOE YUPESKICHHUE BhICIIETO MPodhecCHoHAIEHOTO 00pa3oBaHus « TaMOOBCKHUI rocyapcTBEHHBIH
TEXHUYECKUI yHUBepcuTe. - Tam60B : M3parensctBo ®I'BOY BIIO «TI'TY», 2015. - 260 c. : ui., Tabm.,
cxeM. - bubnmorp. B kH.. - ISBN 978-5-8265-1428-3 ; To xe [DnekTpoHHBIH pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=444641 (02.06.2020).

JIertkuna, E.A. [IpumeHenne nHGOpPMaIMOHHBIX TEXHOJIOTHH : ydeOHoe mocodue / E.A. JIpiTkuHa ;
®enepanbHOe rocy1apcTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpeXKIeHHEe BICIIEro MpodeccnoHaIbHOro
obpaszoBanus «CeBepHbIi (ApkTHUeckuii) penepanbHblil yHuBepcuTeT MeHH M. B. JlomoHOCOBAY,
MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit @enepanuu. - Apxanrenbck : CAOY, 2015. - 91 c. - ISBN
978-5-261-01049-4 ; To xe [DnekTpoHHbIH pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=436329 (02.06.2020).

Kpacwipankosa, B.A. MH(popManoHHbIe 1 KOMMYHHKAIMOHHBIC TEXHOJIOTUH B 00pa30BaHMH : yaeOHOe
nocobue / B.A. Kpacunsaukosa. - M. : Tupekr-Menua, 2013. - 231 c. : wi.,1a61., cxem. - ISBN 978-5-4458-
3000-9 ; To e [DnexkTpoHHBIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=209292 (02.06.2020).

Nudopmarmonnsie Web-texnonoruu / FO. I'pomos, O.I". Banosa, H.I'. lllaxos, B.I'. OgHOMNBKO ;
MunuctepctBo o0pazoBanus u Hayku Poccuiickoit @enepannu, PeaepaibHOe rocy1apCTBEHHOE OI0KETHOE
00pa3oBaTebHOE YUPESKICHHUE BhICIIETO MPOheCCHOHAIEHOTO 00pa3oBanus « TaMOOBCKUI roCcy1apCTBEHHBIH
TEeXHUUYECKUH yHuBepcureT». - Tam0oB : U3natensctBo ®I'BOY BIIO «TI'TVY», 2014. - 96 c. : ui. -
bubmuorp. B kH. - ISBN 978-5-8265-1365-1 ; To xe [DnekTpoHHBIi pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=277935 (02.06.2020).

Maiictpenko, H.B. MynbTHUMeIUiTHBIC TEXHOJIOTHN B HH)OPMAITMOHHBIX CHCTEMaXx : yueOHoe mocobue /

H.B. Maiictpenko, A.B. Maiictpenko ; MuHHCTEpCcTBO 00pazoBaHus U Hayku Poccuiickoit @enepanuy,
OenepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE BHICIIETO TPO(ECCHOHATBHOTO
oOpaszoBanus «TaMOOBCKHH roCy1apCTBEHHBIH TEXHUIESCKHI YHUBEPCHTET». - TamO0B : 3maTenscTBO
®I'bOY BIIO «TI'TY», 2015. - 82 c. : ui., cxeM. - bubn. B ku. - ISBN 978-5-8265-1478-8 ; To xe
[Anexrponusiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=444959 (02.06.2017).
Kpacunpaukosa, B. Mcrons3oBanue HHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B 00pa30BaHU :
yuebHoe nocobue / B. KpacunsHukoBa ; MuHHCTEpCTBO 00pa3zoBanus u Hayku Poccuiickoit @enepanun,
denepanbHOe rocyapcTBeHHOE OIOHKETHOE 00pPa30BaTeIbHOE YUPEKICHUE BBICIIETO MTPO(ECCHOHAILHOTO
oOpaszoBanus «OpeHOYPrcKUid TOCYIapPCTBEHHBIA YHUBEPCUTETY. - 2-¢ H3/1. Tiepepad. v JonoiH. - OpeHoypr :
OI'Y, 2012. - 292 c. ; To xe [DneKkTpoHHBIH pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=259225 (02.06.2020).

7.1.2. JOIIOJHUTEJIBHAS IUTEPATYPA
Araibiios, B.I1. ba3er qansbix. B 2-x 1. T. 2. Pacnipenenennsie u ynaneHHble 0a3bl JaHHBIX: YueOHuk / B.I1.
Aranbiios. - M.: U] ®OPYM, HUIl UH®PA-M, 2013. - 272 c.
Aranbios, B.I1. ba3el qanneix. B 2-x 1.T. 1. JloxansHble 6a3bl maHHbIX: YueOnuk / B.I1. Araneuos. - M.: U]
®OPYM, HULI UHDPA-M, 2013. - 352 c.
Tonmuueraa, O.J1. baser ganseix / O.J1. Tonuneiaa, H.B. Makcumos, UL.U. [Tonios. - M.: ®opym, 2004. - 352 c.
Tomunpiaa, O.J1. basel nanneix: Yueonoe nmocooue / O.JI. IN'osmupsiaa, H.B. Makcumos, U.H1. ITomos. - M.:
Dopywm, 2012. - 400 c.
Kapmosa, W.I1. basel nanneix: Yue6Hoe nocodue / M.I1. Kapnosa. - CII6.: ITutep, 2013. - 240 c.
Kupunnos, B.B. Beenenue B pensiunoHHbIe 60a3bl JaHHBIX. BBeIcHHE B pesiMOHHbIe 6a3bl JaHHbIX / B.B.
Kupumos, I'.}O. I'pomos. - CI16.: BXB-IletepOypr, 2012. - 464 c.
Komenes, B.E. ba3wr qanabix 8 ACCESS 2007: DddextuBHoe ucnonb3oBanue / B.E. Komrenes. - M.: bunom-
IIpecc, 2009. - 592 c.
Kysun, A.B. Ba3bl nanubix: YueOHoe nocodue st cTyA. Beicil. yuel. 3aBenenuii / A.B. Kysun, C.B.
JleBonmcona. - M.: U1 Axamemus, 2012. - 320 c.
Jluena, C.B. [Ipaktuka yBonbHeHu# 3a npory:. [1lo maTepuanam 6a3bl nanHbiX "[laket kagposuka" / C.B.
Jlueena. - M.: UHOPA-M, 2008. - 51 c.
ITuporos, B.}O. MHopMamoHHbie CUCTEMBI U 0a3bl JaHHBIX: OPraHU3alKsA U MPOSKTUpOBaHue: YueOHoe
noco6ue / B.1O. ITuporos. - CI16.: BXB-ITerepOypr, 2009. - 528 c.
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Coseros, b.51. ba3bl naHHBIX: Teopus U MpakTHKA: Y4eOHuK s 6akanaBpos / b.51. Coseros, B.B.
IexanoBckuii, B.JI. YepToBckoii. - M.: FOpaiit, 2013. - 463 c.

®dypdaes, 3.B. ba3wl qaHHBIX: YueOHOE MOCOOHE ISl CTYACHTOB YUPESKIACHUN CPEAHETO TPOPECCHOHATLHOTO
obpazoBanus / D.B. ®ydaes, [1.9. Dydaes. - M.: UL Akanemus, 2012. - 320 c.

METOIUYECKHUE PEKOMEHJAIIUU 110 U3YUEHUIO KYPCA JIA
NPEINOJABATEJIA

[Ipu moAroTOBKE K 3aHATHIO MPENOAaBaTellb, BEAYIIMH CEMHHAPCKUE 3aHATHS, TOJDKCH
BHUMATEJIbHO 03HAKOMUTHCS C yUeOHO-METOJUYECKUM KOMIUIEKCOM IO IUCHUIUIMHE U YTOUHUTD
IJIaH ero MpoBeleHus. boyee TOro HeoOX0AUMO O3HAKOMHTHCS ¢ HOBBIMHU MYOJIMKALMSIMH I10
TeM€ CeMHHapa U JOMOJHUTEIbHOM JUTEepaTypbl MO BolpocaMm IuiaHa 3aHsaTus. OKa3bIBaTh
METOJMYECKYIO ITOMOIIb CTY/ICHTaM B MTOATOTOBKE JIOKJIAI0B U pedepaToB. B xoae cemunapa Bo
BCTYIUTEILHOM CJIOBE IPEMNOJIaBaTeNb JIOJDKEH PACKPBITh TEOPETHUUYECKYI0 U MPAKTHYECKYIO
3HAYUMOCTh TEMbl CEMHHAPCKOTO 3aHATHS, ONPEICIUThH IMOPSAIOK €ro MpPOBEISHHUS, BpeMs Ha
00CyXIeHHEe KaKI0ro yueOHoro Bormpoca. J[ath BO3MOXKHOCTh BBICTYIIHUTh BCEM JKEIAIOUIUM, a
TaKk)Ke MPEAJOKUTh BBICTYIIUTh TEM CTYyJIEHTaM, KOTOpbIe MO TEM WJIM HHBIM MPUYUHAM
MPOIYCTUIN JIEKIIMOHHOE 3aHSATHE WM MPOSBISAIOT TacCUBHOCTH. llemecooOpazHo B xoje
o0cyxJieHUs] y4eOHBIX BOIPOCOB 3a/1aBaTh BBICTYMAIOIMIUM M ayJUTOPUHU JOMOJHUTEIbHBIE U
YTOUHSIOIINE BOMPOCHI C 1IEJIbIO BBISICHEHUS UX TIO3UIIMHU 1O CYIIECTBY 00CYk IAEMBIX MPOOIIEM.
[ToompaATh BBICTYIUIEHHS C MeCTa B BHUJAE KpPAaTKUX JOTMOJHEHWH U TOCTAHOBKH BOIIPOCOB
BBICTYMAIONIUM W TIpernojiaBaresnto. (s HarJsIHOCTH W 3aKpeIUICHHUs] M3yd4aeMoro maTepualia
MPENoIaBaTelib MOKET MCIOJb30BaTh TAONMIIBI, CXEMbl W T.J1. B 3aKIIOYUTEIBHONW YacTh
CEMHHAPCKOT0 3aHATHSI CJIETYET MOJABECTH €r0 UTOTH: JJaTh OObEKTUBHYIO OLICHKY BBICTYILICHUN
KKIOr0 CTyJEHTAa U y4yeOHOW Tpynmbl B 1EJIOM. PacKpbiTh MOJIOKHUTEIbHBIE CTOPOHBI U
HEJIOCTATKU TPOBEIEHHOTO CEMUHAPCKOTO 3aHATHs. OTBETUTHh HA BOMPOCH CTyAeHTOB. Ha3BaTh
TeMy ouepeAHoro 3aHaTus. K Tomy e mpernojaBaTelb 00s3aH MPOBOJIUTH TPYMIOBBIE U
WHJIUBUTyaIbHbIE KOHCYJIBTAIIMU CTYJICHTOB IO BOMPOCaM, BO3HUKAIOIINM y CTYJIEHTOB B XOJI€
UX TOJTOTOBKH K TEKYIIEH U MPOMEXKYTOUHOM aTTecTallui, PeKOMEHI0BaTh B IOMOIIIb Y4eOHbIE
U IpyTHE MaTepHalIbl, a TAKXKE CIIPAaBOUHYIO JuTepaTypy. OcBOeHHE TUCIUTIIUHBI MPE/0IaraeT
UCIIONIb30BaHNE KaK TPAJAULIUOHHBIX (JIEKIUH, MPAKTUYECKUE 3aHATUS C HCIOIb30BAHUEM
METOJMYECKUX MaTepuajioB), TaK W WHHOBAIIMOHHBIX OOpPa30BaTEIbHBIX TEXHOJOTUHA C
UCIIONIb30BaHWEM B Y4eOHOM TpOIlecCCe HWHTEPAKTHUBHBIX (OPM TPOBEACHUS 3aHSITHIA
CemuHapcKue 3aHATUS B TPAIUIMOHHON (hOpME TIPOBOJSATCA B COOTBETCTBUU C YTBEPXKICHHOU
y4eOHO-METOIMYeCcKoi  pa3paboTKOM AN  TPOBENCHHS  CEeMHHApCKUX  3aHITHUH U
CaMOCTOSITEIbHOW padOThl CTYJIEHTOB TIO COOTBETCTBYHOIIeH auctuiuimHe. Kaxmas Tema
pa3paboTKH CONEPKUT MEepPeueHb OCHOBHBIX BOIIPOCOB /ISl 00CYKI€HHUs, KOHTPOJIbHBIE BOTPOCHI
TEeMBbI, 3aJaHus JJII CaMOCTOSITEIbHOW padOThl M CIHUCOK JUTEPATYPhl, PEKOMEHIyEeMOW K
u3ydeHuto. Ecnm 3aHsATHE TPOBOAUTCS B HMHTEPAKTHBHOW (opme, MpemnojaBaTeNb IOJDKEH
00CyIuTh B TPyNIe Ha MPEABIAYIINEM 3aHATUH TUIaH MPOBEACHUS IMOCIEIYIONIEr0 CEMUHAapa B
uHTepakTuBHOU (hopme. [Ipu 3TOM HEOOXOAMMO paclpeAenuTh 3aJaHusl, TeMbI MPE3eHTAIUH,
JaTh PEKOMEHJAIUM CTYJEHTaM I10 TOJATOTOBKE M TPOBEACHHUIO 3aHATHS B WHTEPAKTUBHOU
dopme. B mporecce oOyueHuss HeoOXoaUMO oOpalaTh BHHUMaHHE B IMEPBYIO Ouepellb Ha Te
METO/BI, TPH KOTOPBHIX CIyIIATENN HACHTHPUIUPYIOT cebs ¢ y4eOHBIM MaTepHaoM,
BKIIIOUAIOTCS B M3yYaeMyI0 CHUTYallMIO, MOOYXKNAI0TCA K aKTUBHBIM JEHCTBHSM, TMEPEKUBAIOT
COCTOSIHHE YCIIeXa U COOTBETCTBEHHO MOTHBHUPYIOT CBOE TOBe/eHNe. Becem aTim TpeOoBaHUsIM B
HauOONbIIEeH CTETIEHH OTBEYAlOT WHTEPAKTHBHBIE METOJbl OOydeHus. Y4eOHBIH Mpoliecc,
OTIUPAOIINIICS HAa UCIIOJIb30BAaHUE UHTEPAKTHBHBIX METOJIOB O0yUEHHUSI, OPTaHU3YETCS C YIETOM
BKIIFOUEHHOCTH B MPOIIECC MO3HAHUS BCEX CTYACHTOB Tpymmbl 0e3 uckioueHus. CoBMecTHas
JeATeTLHOCTh O3HAYAeT, YTO KaKIbIi BHOCHUT CBOM OCOOBI WHIWBHUIYAIbHBIM BKJIAJd, B XOJIE
paboTbl HIeT OOMEH 3HAaHUSMH, WICSIMH, CHoco0amMH JesTenbHOCTH. OpraHusyroTcs
WHIWBHUIyalbHAs, TapHas W TpynmoBas paboTa, MCHOJB3yeTCs MPOEKTHas padorta,
OCYHIECTBIISIETCS paboTa ¢ JOKYMEHTaMH W Pa3IMYHBIMH HMCTOYHHKAMH WH(OpMAIIHH.



HHTEepakTHBHBIE METOIBI OCHOBAHBI Ha MPHUHIIMIIAX B3aMMOJCHCTBHSI, aKTUBHOCTH 00y4YaeMBbIX,
ormope Ha TPYNIOBOW  ONBIT, oOs3arenbHO  oOpatHOW  cBs3u. Co3maercs  cpena
00pa30BaTeILHOTO OOINEHHs, KOTOpash XapaKTEpU3YeTCs OTKPBITOCTHIO, B3aMMOJICHCTBHEM
Y4aCTHHUKOB, paBCHCTBOM HX APTYMCHTOB, HAKOIIJICHUCM COBMECTHOI'O 3HAHHA, BO3BMOXKXHOCTBIO
B3aMMHOW OICHKH W KOHTpOJs. Bemymmii mperogaBatellb BMECTe ¢ HOBBIMU 3HAHUSIMHU BEJCT
Y4aCTHHUKOB 06yquH51 K CaMOCTOATCIIbBHOMY IIOUCKY. AKTHUBHOCTB npernoaaBarciisd yCTynact
MECTO aKTMBHOCTH CTYCHTOB, €0 3a/1a4eii CTAHOBUTCSI CO3aHUE YCIIOBUH ISt UX WHUIIMATUBBIL.
[IpernogaBaTens OTKa3bIBACTCS OT POJM CBOCOOPA3HOro (PMIIBTpa, MPOIMYCKAIOIIETO Yepe3 cels
yueOHYI0 HH(POPMAIIHMIO, U BBHITIOIHICT (PYHKIIUIO TOMOIIHUKA B pab0Te, OHOTO U3 UCTOYHHKOB
uHpOpMaLnH.

METOANUYECKUE PEKOMEHJALIUUA 110 U3YYEHUIO KYPCA JJIA
OBYYAIOHIEI'OCHA

VYcnenHoe 0cBoeHHE MaTepHala Kypca BO3MOXKHO JIMIIb [IPU CUCTEMATHYECKON paboTe B
cootBercTBuU ¢ PII/]. [TomoxeT B 3TOM U cepbe3HOe u3yueHue psijia 0a30BbIX quciuIuiH Kypc
JaeT Marepuai 0000IIaroIIero Xapakrepa, OH KOHKPETU3UPYETCS B APYTHX AUCHUIUTHHAX. s
OBJAQJICHUSI TOHATUHHBIM anmapaToM Ba)XXHO HE TOJIBKO 3HAHUE TEPMUHOJOTUYECKHUX
CTaH/JapTOB, HO HX OILIEHKa CHelMaTUucTaMM. BakHO OTCiIeXHBaThb W3MEHEHUS B HHUX I10
NEYaTHbIM U 3JIEKTPOHHBIM HCTOYHMKaM. OCBOEHHE CJIOKHOIO Kypca B IOCIEIHEE Bpems
00JieryeHo u3aHueM yd4eOHOM JInTepaTypbl pa3sHbIX kaHpoB. OHa yka3aHa B CIIMCKAaX OCHOBHOM
U JIONIOJIHUTENBHON JuTepartypbl. BmecTe ¢ TeM, pa3HooOpazue HAy4YHBIX KOHICMIHUHA U
MOJIXOJIOB K COJIEP’KaHUI0 y4eOHOW TUCIUIUIMHBI YCHIIMBAET OPUEHTUPYIOLIYIO pOJIb JEKUUN U
3aHATUN, TPOBOAMMBIX TpernojaaBareneM. [Ipu moAroToBke K Jr0O0BIM BHIIAM 3aHSTHUN, YUTas U
KOHCIEKTUPYST UCTOYHUKH, HEOOXOAMMO BBIJIENSTH CIOPHBIE MOMEHTBI, IPOTHUBOMOJIOKHBIE
Touku 3peHuss u Ap. CamocrosiTenbHas paboTa, Kak ayJauTOpHas, Tak W BHeayJUTOpHas,
OCYIIECTBJISIETCS B BUJE MOJATOTOBKM K CEMHUHApaM M NPAKTHUYECKUM 3aHSTHUSIM, BBIIOJHEHUS
JOMaIIHuX 3anaHuil. OO0s3aTenbHO MCIOJB30BaHUE HOBBIX HH(MOPMALMOHHBIX TEXHOJOTHIMA:
MOMCK OIpeAeNeHul B CETH, MOHUTOPHUHI OTPaciieBOr0 JOKYMEHTaJIbHOro mnoTtoka. I[lpu
U3yYEHUH Kypca HEOOXOUMBI:

1. IIOATOTOBKA K CCMI/IHapCKI/IM 3aHATUAM,
2. MOATOTOBKA K MPAKTUYECKUM 3aHATHUSIM;
3. CO3JlaHH€e COOCTBEHHOTr0 «0aHKa JaHHBIX», BKIIFOYAIOIIETO:

a) JalHKEeCTHl K CeMUHapam;

0) «Tezaypyc» (clioBapb OCHOBHBIX TEPMHUHOB MPEIMETHON 00JIaCTH);

B) CTPYKTYpPHO-JIOTHYECKHE CXEMBI U TaOJIUIIBI;

T') BBIIIOJTHEHUE aYAUTOPHBIX MPAKTUYECKUX 3aHATUN U TOMAIIHUX 33/1aHUH.

[ToaroToBka k jekuuu He Hy>kHA. [I0rOTOBKAa K CEMHUHAPCKUM 3aHATHUSAM 3aKJIIOYAeTCs B
OCBOCHHH TEOPETUYECKOTO MaTepHaja 1Mo peKOMEHIyeMOW JUTepaType M KOHCIEKTaM JICKITHA.
[Tocne BeImOMHEHUS 3afaHus 00CYXKIAIOTCS pe3yibTarhl. [loAroTOBKa K 3a4eTy JOJKHA OBITh
perynspHoil. OHa HauWHaeTCs C MepBOro 3aHATHS (00Ilee 3HAKOMCTBO C pecypcHOi Oa3oi
JTUCLUIUIMHBL, B TOM YHCIE €€ METOIMYECKMM oOecredeHueM; HH(popMupoBaHue o (opmax
KOHTpOJ’IfI) n  3aBCpHIacTCd HO)IFOTOBKOI\/II K TCECTUPOBAHUIO - TIIOBTOPCHUCM MaTcpuaia
JVCLUTUTMHBI

METOJIAYECKHUE PEKOMEHJAIIMA K CAMOCTOSITEJIBHON PABOTE
OBYYAIOIIUXCHA
OOyuaromuiics, B XOJi€¢ BBIOJHEHHUS CaMOCTOATENbHON pabOThl JOKEH MPOSBUTH
CIIOCOOHOCTh K CaMOCTOSITEIbBHOMY IOMCKY B pyciie BbIOpaHHOM mpoOieMaTHKU; yMEHHE
HaXOIUTh M HCIIOJIB30BaTh HY)XHYI0 HH(OpPMAIMIO; TOKa3aTb YMEHHE CTPOUTh Hay4dHOE
pa3sBepHYTOE U apryMEHTHUPOBAHHOE BbICKAa3bIBAHUE.



[Ipu u3ydeHnn matepuaia HEOOXOIUMO HAIMYNE TPEOYEMBIX TEKCTOB ISl PACCMOTPEHUS.
JIIsT TOCTHOKEHUSI YETKOCTH M CTPYKTYPHUPOBAHHOCTH PabOThI CTYACHT JOJDKEH (PUKCHPOBATH
BBITIOJIHEHHE CAMOCTOSITEIBHBIX 3aJIaHUN U 0OPMIIATH 3aITUCH B PaOOYMX TETpaIsX.

JlJis  ycrmenrHoro OCBOCHHS MaTepuana NpoPecCHOHAIBHBIX CTaTe W COCTaBJICHHUS
rPaMOTHOT'O KOHCIIEKTa HEOOX0IMMO CHayYaja BHUMATEIHbHO MPOYUTATh CTAThIO WIIM BCE CTATHH,
BBIICIIUTE OCHOBHBIEC IOJIOKCHUSI M TOJIBKO IIOCJIE€ 3TOr0 HNPUCTYINUTH K KOHCIICKTHPOBAHUIO.
KoHcnekT He noiKeH mpeBpamaThesl B MEXaHUYECKOE «IEPENUChIBAHUEY, B KOHCIIEKTE HYXHO
KpPaTKO U CXAaTO OTPa3uTh OCHOBHBIC KOHIENIUU cTaThu. CaMblil JTyUYIIUN KOHCIEKT — TE€3HUCHI,
KOTOPBIE SBIIIOTCS PE3YJIbTATOM TIyOOKOM MpopaboTKH MaTepurara.

OpmHolt w3 BaXHBIX ()OPM TOBBIIICHUS KadecTBA MMOATOTOBKH CTYACHTOB SIBISICTCS UETKO
OpraHU30BaHHAs CAMOCTOSATENbHAs pab0Ta, KOTOpas MPOTEKAECT BO BCEX BHIAX YYEOHOW pabOTHl U B CaMBIX
pa3inuuHbIX Qopmax. 3agaya HpenojaBaTeNsi COCTOUT B TOM, YTOOBI aKTUBU3UPOBATh 3Ty NEATEIBHOCTH y
CTYJEHTOB U YIPAaBJIATh €I0.

Onmuo#t w3 (opM CaMOCTOSATENBHON pabOTHI CTYNCHTOB SIBISETCS MOATOTOBKA K CEMHHAPCKUM
3aHATUSAM. OHa BKJIIOYAeT B cebs: oTpabOTKy JIGKIIMOHHOTO MaTepuaia, OArOTOBKY BOIPOCOB, BEIHECEHHBIX
Ha CaMOCTOSTEIbHOE U3yUCHNUE, TPOPAOOTKY pEKOMEHIOBAHHOHN TUTEPATY P, KOHCTIEKTHPOBAHNE MaTEPHAJIOB
Y4eOHHKOB U CTaTEH.

OO6cyxeHre BOIPOCOB HA CEMHHAPCKOM 3aHITHU MO3BOJIUT CTYJEHTaM Hay4UThCS YETKO U JIOTHYHO
U3JIaraTh CBOM MBICIIH, BECTU AUCKYCCHIO, apPT'YMEHTHPOBAHO 3aILHUIIATh CBOIO TOUKY 3PEHUS.

B pamkax m3yuenus xypca «@opmuposanue b/1» 0coObIM BHIIOM caMOCTOSITETLHON paOOThI SABIACTCS
pabota TBOpueckoro xapakrepa. OHa MOXXeT OBITh MNpeACTaBlIeHa B (hopMe HCCICIOBAHUM, MOKIAJIOB,
pedepaToB, KOHTPOIBHBEIX paboT. OTa paboTa HOCUT OCOOBIM XapakTep, OHa MOMOIaeT OBIAACTh METOAAMU
MTOMCKOBOU JIeATEIILHOCTH, 00paboTKH, 0000meH s, aHam3a nHpopMaruu. OHa CIIOCOOCTBYET MPOSBICHHIO
WHAUBHUIYaJIbHOCTH, (OPMHUPOBAHHIO TBOPYECKOTO  MBIIUICHHS, aAKTUBU3AUMH  HHTEJUIEKTYaJIbHOTO
MOTEHIMANa, YIIyOJIEHUI0 M 3aKpEIUICHUIO TOJIyYEeHHBIX MpH OOyuYeHHH 3HaHUH, pacHIMpeHHI0 0OLIero
Kpyrosopa.

Kaxnass TemMa Kypca COINpPOBOXIACTCS CIHMCKOM 00s3aTeIbHON M JIOTOJHUTENIBHON JIUTEPaTypHl, a
TaKK€ BOIIpOCAMH U 3adaHUSAMHU IS CaMOCTOSITEILHOM pa60T1>1. CTy}lBHT JOJDKCH OBJIAZICTh YMCHUAMU U
HaBBIKAMH CaMOCTOSITENIFHON PaboTHI ¢ MpeAiaraeMbIMHA HCTOYHUKAMH, MPOIEMOHCTPHPOBATH CIIOCOOHOCTD
CaMOCTOSITEEHO c(HOPMYIIHPOBATH MPOOIEMy U NPABIIBHO HMHTEPIPETHPYS MaTepuall Jelarh COOCTBEHHEIC
BbIBO/FBI.

[Ipu u3yuennn kypca «®@opmupoBanue b/I» mporiecc pa3BUTHSA caMOCTOSITEILHON PabOThI CTYICHTOB
JIOJDKEH TIPOUCXOJUTH CHUCTEMAaTHYeCKH, YTO OyIeT CHOCOOCTBOBAaTH  (HOPMHPOBAHHIO CIIOCOOHOCTH K
camoobpa3oBaHusi, 6€3 KOTOPOTO BHIMMYCKHUK HE CMOXKET CTaTh KOHKYPEHTOCIIOCOOHBIM CIIEIIMATUCTOM

7.2.CPEACTBA OBECIIEYEHUS OCBOEHUSA JTUCHUIIJINHBI

7.21. METOAUYECKHNE MATEPUAJIBI 1 MATEPHUAJIBI 11O BUJIAM 3AHSATHUI

1. CkaukoB JI.E. WNHbopmManmoHHBIE TEXHOJOTMHM: METOJUYECKHE YKa3aHWS K BBITOJHEHHIO
MPaKTHYECKUX paboT mo auciuiuimHe "MHpopmannonHble TexHONorun" it cnenuanbHocTed 070503.65
"My3eliHoe meno W oxpana mamaTtHHKOB", 071201.65 "BubmuoreuHo-mHDOPMANMOHHAS NESITEIBHOCTD" /
J.E. CxaukoB. — Cmonenck: CI'MU, 2012. —53 ¢

2. BacwibeBa, H.H., CxkauxoB, JI.E. Web-nu3aiiH: Meromuyeckue yKa3aHUS K BBIMOJHCHHIO
NPaKkTHYECKUX paboT 1o mucnuiuinHe «Ju3aliH KyJNbTYpHOW cCpenbl: web-mu3aifH» Uil HampaBJICHESI
071800.62 «CounanpHO-KyIbTypHAsl AEATEIBHOCTE», HPOPHUIb «MEHEKMEHT COLHATBHO-KYIbTYpPHOH
nestenbHocT» /H.H.Bacunbesa, JI.E.CkaukoB. — Cmonenck: CI'MU, 2014. — 68 c.

7.2.2. AHO®OOPMAIIMOHHO-ITPOIT'PAMMHBIE CPEJICTBA

1. TlepcoHanbHBIC KOMIBIOTEPHI C TOCTYIIOM K ceTH VIHTepHeT.

2. Tporpammuoe obecrneyenue: mnaker mnporpamm  MicrosoftOffice (MSWord, MSExcel,
MSACCESS), 6pay3epsi (Chrome, IE, SIunekc Gpaysep).

Nurtepuer-pecypcesr:
CITforum- http://www.citforum.ru/
DneKTpoHHass OMOJMOTEKa MaTepHalioB B 00JIACTH HMH(MOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH —
http://www.ict.edu.ru/lib
WuctutyT cucrem undpopmatuxu um. A.I1.Epmosa (MCU CO PAH) — http://www.iis.nsk.su/
CoBpeMeHHbBIE TEXHOJIOTHH aBToMaTu3anuu — hitp://www.cta.ru/


http://www.citforum.ru/
http://www.ict.edu.ru/lib
http://www.iis.nsk.su/
http://www.cta.ru/

Adwunoreka — http://athena.vvsu.ru/

bubnnoreka 6parbeB dponossix — http://www.frolov-lib.ru/

bubnroreka  9MEKTPOHHBIX  KHMT 1O  HMHPOPMATHKE WM KOMIIBIOTEPHBIM  TEXHOJOTHAM  —
http://eruditus.name/kopilka.html

BecratHas anexktponHas 6ubnmnoTeka UyBanickoro rocyaapcTBeHHoro yuuepcurera uM. M. H. VibsHoBa—
http://by-chgu.ru/category/informatika

[epcriekTuBHBIE HHGOPMAIIMOHHbBIC TEXHOJIOTHH W MHTEJUICKTyallbHbIe cuctemMbl — http://pitis.tsure.ru/
WwwMASTER.ru- http://ww.wwwmaster.ru/

bubnnoreka yueOHIKOB KoMIbIoTepHOM Tematrku — http://biblioteka.net.ru/

Bubnrorexa KOMITBIOTEPHO#M uTepatypsl — http://www.netbook.perm.ru/komputer.html

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIUIIJINHBbI
8.1. CHIEHUAIU3UPOBAHHBIE AYJIUTOPHUU
YyeOHast ayauTopus A MPOBEICHHA NPAKTUYECKUX (JIEKIIMOHHBIX, CEMHHAPCKUX) 3aHATHH —
KOMIIBIOTEPHBIA KJIACC; TIOMEIECHUS I CaMOCTOSTEIBHON pabOThl CTYICHTOB; OMOIMOTEKA C YHTAIBHBIM
3aJI0M.

8.2.YYEBHO-JTABOPATOPHOE OBOPYJOBAHUE

AynouTopusi, yYKOMIUICKTOBAaHHAas Yy4eOHOH MeOenplo, TeXHHYSCKHMH CpEICTBAMH, HATIISIIHBIMU
MOCOOMSIMH, JTATEPATYPOil; KOMITBIOTEpHAS M MHOXHTENIbHAS TEXHHUKA C TOTKIIOUCHAEM K ceTr MHTepHeT.

I'JIOCCAPUI
AIMUHHCTPATOP 0a3bI JaHHBIX — JIUIIO WIH TPYIIIA JIAL, peaTH3yIOIIie yIpaBicHne 6a30i TaHHbIX.
ATpudyT- NOMMEHOBaHHAs XapaKTEPUCTHKA CYIIIHOCTH, MPUHUMAIOIIAs 3HaAUeHHE U3 HEKOTOPOTO MHOXKECTBA.
ba3a gaHHBIX — 1aTaJOrHYecKOe MpeAcTaBlIeHre HHHOPMAIHOHHON MOIEIH IIPEIMETHOMH 00IacTH.
Jannble — nHGOpMAaIUs, GUKCHPOBAHHAS B ONIPEACICHHON (opMe, PUTOAHAS IS ITOCIeAyIoel 00paboTKu
Y XpaHEHUSI.
JloMeH — MHOKECTBO 3HAUYCHUM 3JIEMEHTOB JIaHHBIX OJTHOTO THIIA.
3amuTa JaHHBIX — IPEIOTBpAIEHHE JOCTYIIA K HUM CO CTOPOHBI HECAHKITMOHUPOBAHHEIX ITOJIE30BATEIICH.
“30s10TOE MPaBWJI0” — HU OJHA WX OIEpanuil M3MEHEHUS HEe HMEeT IpaBa IEPEBOAUTH IEPEMEHHYIO-
OTHOUICHHUE B COCTOSIHME, HAapyIIaolee ee COOCTBEHHbIH IMpeaANKaT.
Konrou 3anmcu — o1vH WM HECKOJIBKO aTPHOYTOB, KOTOPBIE OTHO3HAYHO OIPENEISTIOT OOBEKT.
IepBuYHbBIH KJII0OY— HACHTU(DUKATOP OOBEKTA.
ER-Moxenb— mozmens “cymHocTh-cBsA3b”. Omepatopel ER-Monenu sBISIOTCS omepaTopamMH pessiMOHHON
anreOpwl.
MeTanannble — “TaHHbBIC O JaHHBIX , HA3bIBAEMBIE MHOT/IA JIECKPUIITOPAMHU.
PesisiumonHas ajaredpa cocTouT U3 Habopa OnepaTopoB, HCIOIB3YIOMINX OTHOIIEHHS B KaYECTBE ONEPAH/IOB
Y BO3BPAIIAIOIINX OTHOIICHHS B KadecTBe pe3ynbTara. OHa COCTOHUT U3 BOCBMH OIEPATOPOB, COCTABIISIOMINX
nBe rpymmsl. [lepBas rpymma — TpaAWIIMOHHEBIE OINEpAIlMy HaJ MHOXKECTBaMHU: OOBEIUHEHHE, IepeceucHue,
pa3HOCTh, JIEKapTOBO NpOM3BeNcHUE. BTopas rpymma — chenuaibHble PENIMOHHBIC OMEepalui: BHIOOpKA,
MPOCKINS, COCMHEHHE, JICJICHHE.
Pensimnonnas 6a3a JaHHBIX — 0a3a TaHHBIX, B KOTOPOU TaHHEIC IPEACTABICHEI B BU/IC Ta0IIHII.
Penssuuonnast mMojenb — a0CTpakTHas TEOpHs JAHHBIX, OCHOBaHHAs HA HEKOTOPBIX TOJOXCHHSX TECOPUH
MHOKECTB M JIOTUKH NPEeIUKaToB. [[pHHINIIB pensuoHHON MoIenu ObIIN N3HAYAIEHO TPEeIoKeHBI B 1969 u
1970 ropax E.®.Kogmom.
CBsI3b— OJIMH U3 KOHCTPYKTUBHBIX 3JIEMEHTOB MOJEIH “CyUIHOCTh-CBA3b~ (ER-mozmenu). CBs3b BhICTyHaeT B
MOJICJIH B Ka4eCTBE CPEACTBA, C MTOMOIIBIO KOTOPOTO MPEJICTABISIOTCS OTHOIICHUS MEXY CYITHOCTSIMH.
CymmnocTb— a0CTpakiys AaHHBIX WIH COOMpATeNhbHOE MOHATHE 00 OOBEKTE, MpOILEecce WM SBICHHHU, O
KOTOPBIX HEOOXOUMO XPaHHUTh HH(OPMALIUIO B CUCTEME.
TpaH3akuus- Jorudeckas euHUNa paboThl, 0OBIYHO BKJIFOYAOIIAsS HECKOJBKO Omeparii 0a3pl JaHHBIX, B
YaCTHOCTH, HECKOJIbKO omnepanuil uameHenusa. Kaxngas TpaH3akuus COAEPKUT HECKOJIBKO areHTOB, I/i€ MO
areHToOM I0JIpa3yMeBaeTCs MPOLECC, KOTOPbIi BBHIIOIHIAETCS AJIS JaHHON TpaH3aKLUMHU Ha OTJEIIbHOM Y3IIe.
Ynpasienue TpaH3aKUMSAMH IOAPA3IEIAETCS Ha YIpPaBICHHE BOCCTAHOBICHWEM U YIPaBJICHUE
MapajuIeIbHOCTBIO 00PabOTKH.
®parMeHTalus — pa3oueHue Tabaul] Ha Pa3ienbl.
Xpanuauiie JaHHBIX — 0333 C TAaHHBIMU JUTS TOAACP)KKH IPUHSITHS PEIICHAH.


http://athena.vvsu.ru/
http://www.frolov-lib.ru/
http://eruditus.name/kopilka.html
http://by-chgu.ru/category/informatika
http://pitis.tsure.ru/
http://www.wwwmaster.ru/
http://biblioteka.net.ru/
http://www.netbook.perm.ru/komputer.html

IHemocTHOCTL JAHHBIX — TEPMHH, UCIOIB3YEMbIH JJIsI ONMMCAHKUsS TOYHOCTH M KOPPEKTHOCTU XpaHsAIICHCS B
0aze unpopmanuu. [lognepkaHue MEIOCTHOCTH JaHHBIX MOJIPa3yMeBaeT MPENOTBpAIllEHHEe WX Pa3pyIICHUS
MIPH JJOCTYTIE CO CTOPOHBI CAHKIITHOHUPOBAHHBIX TIOJIH30BATEIICH.

SI3pIK omMCcAaHUS MAHHBIX — S3bIK ompenencHus naHHblX (data definition language — DDL), koTopsrii
MOJIICPKUBAET OIIPEIEIICHUS HIIH OOBSIBIICHHS OOBEKTOB 0a3bl TaHHBIX.

SI3bIK MAaHMNYJHPOBAHUS MAAHHBIMHU — sI36IK 00paboTKU maHHBIX (data manipulation language — DML),
KOTOPBIA TOAJAEP)KMUBACT OIepanuu ¢ oObekTaMu ©0a3bl JaHHBIX W HX 00paboTky. OnepaTopamu
ManuiyiupoBaHus nanHbME s3bika SQL seistores: SELECT, INSERT, UPDATE, DELETE.

s3Ik SQL— MexayHapoIHbIid CTaHAAPT sA3bIKa 0a3 JAaHHBIX, NPUHATHIA B 1992r. W HCHONB3yeMBIH s
paboThl C peTSIIHOHHBIME 0Oa3zaMu JaHHBIX. OH MOAJEPKMBACT CIEAYIOUIME BCTPOCHHBIC THIBI JTaHHBIX:
CHARACTER INTEGER DATE, BIT SMALLINT TIME, NUMERIC FLOAT TIMESTAMP, DECIMAL
INTERVAL
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