Jexuusa Ne 13.
[poexTUpoBaHUEe peNAUUOHHBIX Da3
JHAHHBLIX



Ll DOCKTUDOBAHNEC DEJIAIAOHHBIX Da3

IIpu mpoekTupoBaHUHU 0a3bl JAHHBIX PEIIAIOTCS IBE OCHOBHBIC
IPOOIEMBI:

1) kakuM 00pa3oM omoobpazums 0O6veKmvl NPEOMEMHOU
oonacmu (nanee — 110) 6 abcmpakmuvle 06vexmvl Mooenu
OAHHBIX, 9YTOOBI 3TO OTOOPAKEHHUE HE MMPOTUBOPEUMIIO
cemantuke 110 u 0bL10 HanOonee 3(h(HEKTUBHBIM;

2) KaK obecneuums 3¢h@hexmusHocmsb Xpanerus 0a3vl OAHHbLX
U 8bINONIHEHUSl 3aNPOCO8 K Hell, T.€. KaK PaCOJIOKUTh
JaHHBIC BO BHEIIIHEH ITaMSITH, KaKUE JOIMOJHUTEIbHbBIC
CTPYKTYpbI (HalipuMep UHACKCHBbIC (hailabl) co3aaTh U T.I1.

IIepBas 3aga4a N3BECTHA KAK NPoOIeMa 102UHECKO20
npoexmuposarus b/[, a BTopas 3agadya — Kak npooiema
Qusuuecxozo npoekmuposarusi b/[. )
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Mp&1 Oyniem paccMaTpuBarh TOJIBKO MPOOIEMY JOTHY€ECKOTO0
npoexkTupoBanus b/l u Oyznem cuurars, 4To MpoekTUpoBaHue b/
3aKJIFOYAETCS B PUHATUU CIIEAYIOLIUX PEUICHUM:

1) 13 KakMX OTHOIIICHUI JOJKHA COCTOATH B/l

2) Kakue aTpuOyThI TOHKHBI OBITh Y 3THX OTHOIIICHHUH.

IIpoexTrpoBaHue 0a3 JaHHBIX OYIET BBIMOJHATCS C UCIIOJIB30BAHUEM
HOPMAAU3ZAYUU.



Tak kak Pb/] BKItO4aeT TOJIbKO HOPMAJIM30BAHHBIE OTHOIIIEHUS,
nepBeId mar nepexona Kk PbJI ecte npedcmasnenue oannvix 6 uoe
HOPMAIU308AHHBIX OMHOUEHU.

[TomyyeHHOE TaKUM 00pPa30M OTHOIICHHUE YK€ HAXOAUTCS B MEPBOM
HopMaJabHOH opme (nanee — HD). bynem ee o0o3nauars kak HD-1.

JIanbHENIINN MPOLIECC HOPMATM3AIUNA COCTOUT B TOM, YTO HEKOTOPbIE
oTHoIIeHM, 3aaaHHble B HO-1, "pacmemsirorcs” Ha 0ojiee MpoCThIE.
[Ipyuuem cHavaja mojy4aeTcs 8mopas HopmaibHas oopma (Aanee —
H®-2), a 3ateM u mpemuvs Hopmanvhas popma (nanee — HO-3),
oOJiaaromias Jy4dIiiuMu cBorcTBaMu, yem HD-2.
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[IpoexTUpoBanMe PeJisll

3aueM HYKHA HOpMAaJIM3AUMUA?

1. Hopmanuzamus Hy»Ha IIOTOMY, YTO HU TI€pBasi, HU BTOpasi
HOpMaJIbHBIE (POPMBI HE 00ECIICUNBAIOT COXPAHHOCTH OTHOIIICHUM
pu usMeHeHusax b/l.

2. HopMmanu3zanus mo3BoasieT MUHUMHU3UPOBATh U30BITOYHOCTD
JIAHHBIX Y YMCJIO BBIMIOJHAEMbBIX HAJl HUMHU OIIEPALIUN.

OCHOBHbBIE CBOMCTBA HOPMAJIbHBIX (POPM:
1) kaxnas cnenyromas H® B HEKOTOPOM CMEICTIE JTYUIIe IPEABIAYIICH,

2) 1npwu nepexoje k caeayromeit HO croiictBa mpeasiaymieii HO
COXPAHSIIOTCS.

[Tousitue H® ocHoBhIBaeTca Ha PyHAaMeHTaIbHOM i1t PB/I moHs TN
@yHKYUOHATLHOU 3a8ucumocmu. [{aliM HECKOJIBKO ONPEICICHUM.
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[IpoexTHUpOBaHNE PEJAUMOHHEIX 0

Onpeneinenue 1. @ynkuyuonanvhan 3a6Ucumocme.

B orHomenuun R arpu0OyT B ¢yHKIIMOHAIBHO 3aBUCUT OT arpudyTta A

(A 1 B MoryT OBITH COCTaBHBIMM ), €CJII KaXKJOMY 3HAUCHHUIO aTpuOyTa A
COOTBETCTBYET B TOUHOCTH OJIHO 3HaUY€HUE arpudyTta B, T.e. uMeeT
MecTto oroopaxkenue R.A — R.B.

(Ecnz m3BecTHO 3HaUCHHE aTpuOyTa A, MOXKHO ITOTYYHUTh 3HAYCHUE
arpubyTa B.)

Omnpenenenne 2. Ilonnaa pynkyuonanvnan 3aeucumocme.

ATpuOyT (Habop arpuOyTORB) B MOJHOCTHIO 3aBUCUT OT APYroro Habopa
arpuOyToB A oTHomeHus R, eciin B PyHKIIMOHAIBHO 3aBUCHUT OT
BCEro MHOXKeCcTBa A, HO HE 3aBUCHUT HHU OT KaKOro IIOAMHOXKecTBa A.
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Onpenenenue 3. Tpanzumuenas yHKyuoOHaI1bHAA 3A6UCUMOCHLD.
dyHKIMOHaIbHAsA 3aBUCUMOCTh R.A — R.C Ha3bpIBaeTCs TpaH3UTHUBHOM,
€CJIM B OTHOIIIEHUHU R cyliecTByeT Takoii arpuOyT B, yT0 numMeroT

mecto 3aBucumoctd RA - R.B u R.B - R.C.

A

C < <

Onpenenenune 4. Heknroueeoit ampuoym.
HexiroueBbIM (HEOCHOBHBIM) Ha3bIBACTCSl aTPUOYT, HE BXOAAIINAN B
COCTaB MEPBUYHOTO KIIKOYA.
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Ilpumep 1.

CIIVIKAILIUU (Homep Cn, Uma Cn, 3apnnama,
Homep Ilpoexma, /[ama Oxonuarusi).

DyHKIHOHANbHbIE 3aBUCUMOCTH oTHOmeHuss CJIYVIKAILIUN -

Homep Cn ]
Hma Cn < :| —
3apnaiama <

Homep [Ipoexma < < :|
[lama OkonuaHus < <+
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lipoexTHpORB

IIpumep 2.
Paccmorpum otnomenue JEATEJIDHOCTD TIPOI'PAMMHCTA,
IIEPBUYHBIN K104 KOTOPOTO COCTOUT M3 ABYX aTpUOYTOB.

JEATEJIBHOCTD IIPOI'PAMMUCTA
(Homep [Ipocpammucma, Homep [Ipocpammel,
Uma [Ipoepammucma, Uma_ [Ipoepammei,
Konuuecmeo Pabouux Yacos).
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__[QDB_FSJ_/_IP)D_B HUEC DEJIANWO RN BIX Da3 A

OyHKIIMOHAIBHBIE 3aBUCUMOCTH OTHOIICHUSI
HEATEJIBHOCTD IIPOI' PAMMUMCTA 3ananbl B IPEATIOIOXKECHUH,
YTO CpeI MPOrpaMMMUCTOB HET OTHO(DAMUIIBIIEB U YTO JIBE
POrpaMMbl HE MOTYT UMETh OJWHAKOBBIX UMEH.

Howmep [Ipoepavmucma <

Homep [Ipoecpamvimol < —

Umsa_ Tlpoepammucma <

Uwmsa TIpoepammbl < — —

Konuuecmso Pabouux Yacos “— — — < 10
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Kommenmapuii k npumepanm.

1. B npumepe 1 Bce HekIroueBbIe aTpHUOYTHI MOJHOCTHIO 3aBUCAT OT
KJIFOYEBBIX (PJIEMEHTOB BO3MOKHOTO KJIFOYA).

2. B npumepe 2 HekmroueBon arpudyT Koauuecmeso Pabouux Yacos
MIOJTHOCTBIO 3aBUCHUT OT HECKOJIBKHX Map aTpuOyTOB (OT MEPBUYHOIO
KJIFOYa ¥ JPYTHUX 1ap).

3. B npumepe 1 arpudyt [lama Oxoruanus TpPaH3UTUBHO 3aBUCHUT OT
arpuoyta Homep Ca.

11
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2. Bropan nopmajabuan cdopma

Onpenenenue S. Bmopaa nopmanvnasn ¢popma.

OTtHomeHue R HaXoAUTCS BO BTOPOM HOpMaJIbHOM (hopMe, €CII OHO
HaXOJIUTCA B MEPBOM HOpMAIbHOW (hOPME M KaKIAbIi HEKJIFOUEBOU
aTpuOyT MOJHOCTHIO 3aBUCUT OT MEPBUYHOIO KIIHOYA.

Ecinu B oTHOIIEHUHN R KiIr04 COASPKUT OJUH aTpuOyT, TO 3TO OTHOIIICHHUE
yxe 3agaHo B HD-2. (Cum. otHomenue C/AYKALLIUH B ipumepe 1.)
Hapymienue ycinouit HO-2 npuBoguT K psiay HEYA0OCTB.

IIpumep 3.

PaccmorpuMm oTHOIIEHHE

COTPYIHUKU-OT][EJIBI-IIPOEKTHI (Comp Homep, IIpo Homep,
Comp 3apn, Omo Homep, Comp 3aodan)

12



[IpoexTHpORBAHNE PENANMOHHLIX 0a3 HAHHBLIX

OyHKIMOHAJIBHBIE 3aBUCUMOCTU OTHOLICHUS
COTPY/[HUKHU-OT/[EJIBI-IIPOEKTBI

Comp Homep

[Ipo Homep —

Comp 3apn “—

Omo Homep <

Comp 3aodawn “—

13
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B ornomenun COTPY/IHUKHW-OTHEJIbI-IIPOEKTAI nexitodeBrIe
arpuOyTel Comp 3apn n Omo Homep pyHKIIMOHAIBLHO 3aBUCST OT
4acTH KJIro4ua, a MMEHHO oT atpudyta Comp Homep.

B pesynbrare npy BBINOJIHEHUM ONEPAli BO3HUKAIOT CICAYIOIINE
CIOKHOCTH:

1) Henb3s BCTaBUTh KOPTEXK, ONMUCHIBAIOIINI COTPYIHHKA, CIIE HE
BKJIFOUEHHOTO HU B OIWH MPOEKT, TAK KAK IIEPBUYHBIN KIIIOY HE
MOXET COAEPHKATh HEOMPEACICHHOE 3HAYCHHUE,

2) IpH yIaIeHUH KOPTEKa U3 OTHOIICHHS MbI HE TOJBKO YHHUTOXKACM
CBSI3b COTPYAHHUKA C IPOCKTOM, HO M TepsieM HH(OPMAILIUIO O €r0
OTZEJIE U 3apILIaTe;

3) mpu nepeBoie COTPYIHUKA B IPYTOi OTIEl ITOTpeOyeTCs
MO (HUITMPOBATh BCE KOPTEIKH, ONHUCHIBAIOIINE 3TOTO COTPYAHHUKA.

14
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OTH AaHOMAJIMM YCTPAHSAIOTCSA MIyTEM HOpManu3auu. MOXHO, Hapumep,

MMPOU3BECTH CICAYIONYIO0 AeKoMno3uiio oTHomenuss COTPY/[HUKHU-
OT/EJIBI-IIPOEKTHI na nBa OTHOILICHUS:

COTPYIHUKU-OTJ[EJIBI (Comp Homep, Comp 3apn, Omo Homep)
COTPY][HUKHU-TIPOEKTHI (Comp Homep, IIpo Homep, Comp 3aoan)

OyHKIIMOHAIBHBIE 3aBUCUMOCTH 3TUX OTHOIIECHUN:

COTPY/IHUKHU-OT/[EJIbI COTPY][HUKHU-IIPOEKTHhI
Comp Homep Comp Homep — —
Comp 3apn <+ [Ipo Homep —

Omo_Homep “«— Comp 3aoan  €+— 15
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Onpenenenue 6. Tpemovsa nopmanvnasn gpopma.

OtHomeHue R HaXoAUTCS B TpeThe HOpMaIbHOU (popme, eClii OHO
HaXOJIUTCS BO BTOPOM HOpMaIbHOU (hOPME M KKl HEKJIHOUEBOU
aTpuOyT HETPAH3UTHBHO 3aBUCUT OT EPBUYHOIO KJIFOUA.

Eciin OTHOILIIEHUE COACPKUT TPAH3UTUBHBIE 3aBUCUMOCTH, UX
HEOOXOIMMO YCTpaHUTh. Tak, B npumepe | B OTHOILICHUHN

CIIVIKAILIUH (Homep Cn, Uma Cn, 3apnnama,
Homep Ilpoexma, /[ama Oxonuarusi)

arpuOyT [Jama_OkonuaHnus 3aBUCUT OT arpudyta Homep [Ipoexma,
KOTOPBIN B CBOIO OUEpeIb 3aBUCHUT OT arpuoyta Homep Cn. Takum
obpaszom, arpuOlyt /{ama OKonuaHUs TPAH3UTHUBHO 3aBHUCHUT OT
arpubyta Homep Cn.

16
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Otnomenue CJYJKAIJUM npusomutcas k H®-3 mytem ero
pacuIeyICHUs Ha ABA OTHOIIIECHUS

CIYVKALLUU (Homep Cn, Ums_Cn, 3apnnama, Homep Ilpoexma),
IIPOEKT (Homep IIpoexkma, /lama OxonuaHus).

CIIV)KALLIUH I[IPOEKT
Homep Cn — 3 — Howmep [Ipoekma  —
Hua Cn < Hama Oxonuanus <

3apniama <

Homep Ilpoexkma <4
17
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Otnommernue C/JIYVKALHH B mpumepe 1 nMeno caeayromme
HEJIOCTATKMU:
1) 1o MOMEHTA MPHUBJICUYCHUS XOTS ObI OTHOTO COTPYAHUKA B
IIPOEKT JIaTy OKOHYAHUS IMPOEKTa HEeKy/la ObLIO 3alrcaTh;

2) ecau OBl BCE COTPYAHUKH MPEKPaTUIN paboOTy HaJl MPOSKTOM 1
OH ObLI1 OBl MPUOCTAHOBJIEH 10 MPHUBICYCHUS HOBBIX
COTPYAHUKOB, B bJI ObLIN OB YHHYTOXKEHBI BCE KOPTEIKH U
mporaa Obl JaTa OKOHYAHUS IIPOEKTa;

3) Hu3MCHEHHE JaThl OKOHYAHHUS IIPOCKTa IOTPSOOBAIIO OB
M3MEHEHHM B HECKOJIBKUX KOPTEXkKaX.

OtHomenuss B HP-3 nuimeHbl TaKMX HEIOCTATKOB, TAK KaK HE COACpKaT
TPAH3UTHUBHBIX M HEIIOJIHBIX 3aBUCHUMOCTEM.

18



Hopmanuzaiust OTHOIIEHH# 0a3bl JTaHHBIX COCTOUT U3 TPEX OCHOBHBIX

ITaIlOB:

1) mepexon OT MPOU3BOILHBIX CTPYKTYP JaHHBIX
(HEHOPMAJIM30BAaHHOM (DOPMBI) K IBYMEPHBIM OTHOIIICHUSM
(mpuBenenne k HD-1);

2) yCTpaHEHHE HEIOJHBIX 3aBUCUMOCTeH (TIpuBeneHue k HD-2);

3) ycTpaHeHHE TPaH3UTHBHBIX 3aBUCUMOCTEH (TTpuBeneHue k HD-3).

19



IIpuBenenue k HP-2:

A A —
B — — B —
C «— C «—
D <

IlpuBenenune k H®-3:

A A —

|30

20
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B onpeneneHun B3aMMO3aBUCUMOCTHY JAHHBIX Y MOJIb30BATENSI UMEETCS
HEeKoTopasi cB0001a. MOXXHO BBIOHMPATh pa3HbIE CXEMbI OTHOIIIEHUMN 1
pPa3HBIE KIIIOUM.

OpHako, PEKOMEHIYETCS BBIOMpATh TAaKWE aTpUOYThl M OTHOIIEHMS,
KOTOpbIC HauboJiee YCTONYMBBI K U3MEHCHUAM U MOMOJTHEHUAM

B/I.

[Ipu BBIOOpE TEPBUYHOTO KJTFOYA HAJAO YUUTHIBATh, YTO TP N3MEHEHUU
0a3bl JAHHBIX aTPpUOYTHI, COCTABIISIIONIME IEPBUYHBIN KJIIOY, MOTYT
nepecTarb ObITH TAKOBBIMHU.

Hanpumep, eciau B KaueCcTBE NEPBUYHOIO KJIH0Ua OTHOILICHUS
CJIVKALL[HUH Be16pats atpubyT Mms_ Ci, TO Hy’KHO OBITh TOTOBBIM K
TOMY, YTO IpH TosABICHUHU B BJ] 0lHO(aMUIIBIIEB OH yXe HE Oy/IeT
MEPBUYHBIM KJIIOUOM.
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