Kaxxgon HopmManbHOU oopMe COOTBETCTBYET HEKOTOPLIN
onpegeneHHbin Habop orpaHUYeHN, U OTHOLLIEHME HaxXoauTCH B
HEeKOTOpOu HopManbHOU oopMe, ecnu yooBMeTBOPAET CBOUCTBEHHOMY
en Habopy orpaHndeHnn. Npnmepom Habopa orpaHNYEHNN ABMNSIETCS
orpaHnyeHne rnepeou HopMasibHOU hOPMbI - 3HAYEHNS BCEX
aTpnbyTOB OTHOLLEHUA aTOMapHbI. [Tockonbky TpeboBaHne nepeol
HopMasibHoOU ¢hopMbi aBNSeTcs 6a3oBbIM TpeboBaHMEM
KIlaccmn4ecKomn pensiuMoHHOW Modenn AaHHbIX, Mbl ByaemM cuntaTb, YTO

NCXOOHbI HAbOP OTHOLLEHUI yKe COOTBETCTBYET 3TOMY TpeboBaHwMIO.



[Tpouecc NpoeKkTUpoBaHUA NPoOnU3BOANTCA METOAOM
nocrnenoBaTteribHbIX NPUBAMXEHUI K YOOBNETBOPUTENBHOMY Habopy
CXEM OTHOLUEHUU. IcXOOHOU TOYKOW ABNSAETCA npeacraBneHmne
npeamMeTHon obnactn B BUAE OAHOro UMM HECKOSbKMX OTHOLLEHUN, Y
Ha Ka)XOOM Luare rnpoekTupoBaHnst NPomn3BoaNTCS HEKOTOPLIN HAbop
CXEM OTHOLLUEeHNW, obrnagarowmx nyyvywmmm ceoncteamu. lNpouecc
NPOEKTUPOBaHUA NpeacTaBnaeT codbon NpoLecc HopManusaumm CXem
OTHOLLEHUW, NPUYEM Kaxaasa cregyrowas HopmarnbHaa popma

obnagaeTt cBOMCTBaAMU NyYLLMMU, YEM NpeablayLlas.



" JEE
CTPYKTYPA HOPMAJIUSALIUA.

B Teopuu pensiioHHBIX 0a3 TaHHBIX OOBIYHO BBIJICIISIETCS CIEAYIOLIAs
MOCJIEI0BATEIBHOCTh HOPMAJIBHBIX (hOPM:

nepBast HopManbHas ¢popma (1NF);

BTOpas HopManbHas hopma (2NF);

TpeThs HOpMasbHas hopma (3NF);
HopMaitbHas popma boiica-Komma (BCNF);
yeTBepTas HopMalibHas ¢opma (4NF);

nsATasi HopMasibHas popMa, uir HopMmasabHas popma npoekuuu-coeauHenus (SNF
unu PJ/NF).

Hopmanuzayusa madauy 6a3vl 0aHHBIX - TIEPBBIY 1IAT HA ITYTH TPOCKTUPOBAHUS
CTPYKTYPHBI PEIISIIUOHHON 0a3bl JaHHBIX.

basa naHHBIX cynTaeTCss HOPMAITU30BAHHOM, SCJIU e¢ TAOMHIIBI PEJCTABICHBI KaK
MHUHHMYM B TpeTheil HOpMabHOH (opme. YacTo MHOrHE TaOIHIIBI HOPMATU3YIOTCS
710 YETBEPTON HOPMaJIbHOM (hOPMBI, MHOTIa, HAOOOPOT, MPOU3BOAUTCS
JEHOPMaJIA3aLHsl.

I'naenasn yenv Hopmanuzayuu 6a3vl OAHHBIX - YCTPAaHEHUE U30BITOYHOCTH U
nyonupoBanus uHdopmaluu. B uaeane nmpu HopMmaau3aluyd Hago J0OUTHCS, YTOObI
11000€ 3HAYCHUE XPAHUIIOCh B 0a3€ B OJHOM AK3EMIUISIpE, IPUYEM 3HAYCHUE ATO HE
JOJKHO OBITh NOJIyYEHO PACUETHBIM ITyTEM U3 APYTHX JAHHBIX, XpAHAIIMXCA B Oase.



N
‘ ‘epBaﬂ HOpMarnbHasa opma:

Tab. Ne | PNO AormkHocTb | Ne TenedoH ([Hetn
KabuHeTa

1 MBaHoB | [lnpekTop 32 212 Cawa(1996)
Mawwa(1995)

2 3anueBa | byxrantep 33 213 [MeTa(1992)
Buta(1997)
IleHa(1999)

3 BonkoB |MeHeoxep |35 311 -

HdeTn He ABNAIOTCA 3NeMeHTapHbIMU AaHHbIMU, cnefoBaTenbLHO, Tabnuuy
Henb3A BBOOUTbL TaKUM 0Opa3oMm, eé Heobxoaumo npeobpa3oBaTb




"
[lepBada HopmanbHaa popma

Tao. |[PUNO OormxHocTb |Ne TenedoH Uma Mo Ne

Ne KabuHeTa pebGéHKa |poxaeHMa |pebEHKa
PK PK

1 MBaHoB |dupektop |32 212 Cawa |[1996 1

2 3anueBa |byxrantep |33 213 [eTAa 1992 1

3 Bonkos |MeHenxep |35 311 - - -

1 MBaHoB |dupektop |32 212 Mawa |1995 2

2 3anueBa |byxrantep |33 213 Butsa 1997 2

2 3avuesa |byxrantep |33 213 JleHa 1999 3

Tenepb Bce a4elikm Tabnuupbl ABNAKTCS aNeMeHTapHbIMU HeaenMMbIMM
(aToMapHbIMK) AaHHBIMK 1 Tabnuua MoXeT ObiTb NoMellieHa B B[]




" B
AHOMAaNna BCTaBKWU:

Tao. |[PUNO OormxHocTb |Ne TenedoH Uma Mo Ne
Ne KabuHeTa pebGéHKa |poxaeHUsa |pebEHKa
PK PK
1 MBaHoB |dupektop |32 212 Cawa (1996 1
2 3anueBa |byxrantep |33 213 [leTs 1992 1
1 MBaHoB |dupektop |32 212 Mawa |1995 2
2 3anuesa |byxrantep (33 213 Butsa 1997 2
2 3avuesa |byxrantep |33 213 JleHa 1999 3

BonkoB He MOXET ObITb BHECEH B Da3y AaHHbIX, T.K. Y HEMO
HET AeTeWN, a 3Ta UHPpopMaLIMA BXOOUT B COCTaB Kntoya



AHOMannua mogmgukaumm

Tao. PUO HdomxHocTb |Ne TenecoH Umsa Nop Ne

Ne KabuHeTa pebGéHKka |poxaeHus |pebEHKa

PK PK
BaHoB |dupektop |32 212 Cawa |[1996 1

2 [leTpoBa |byxrantep |33 213 [MeTqa 1992 1

1 BaHoB |dupektop |32 212 Mawa |1995 2

2 3avueBa |byxrantep |33 213 Buta 1997 2

2 3anuesa |byxrantep |33 213 IleHa 1999 3

3anueBa cmeHuna pammnuio. Ecnv He NpUHATL cneumnanbHbIX Mep,

n3mMeHeHne 6asbl MOXXET ObITb MPON3BEOEHO HE MOSTHOCTLIO, N B Ha3e
OAHHbIX OKa)XeTCcs NpoTUBOpevnBast MUHopmMaLuus.




" S
AHOManua yganeHua

Tabo. [PUNO AdormkHocTb |Ne TenedoH (Uma Nop Ne
Ne KabuHeTa pebGéHKka |poxaeHus |pebEHKa
PK PK
2 3avueBa |byxrantep |33 213 Butsa 1997 2
2 3auvueBa |byxrantep |33 213 IleHa 1999 3

[etn, gocTturwine coseplLueHHoneTus, yaanstca ns b/l.

OpHako, BMecTe ¢ yaaneHmem Cawmn, pebeHka VBaHoBa,
Mbl yOoanunu n nHgopmaumio o camom VisaHose.




" S
OCHOBHbIE onpeaeneHns:

<+ Haunbonee BaxHble Ha NpakTUKe HopMarsnbHble OPMbI
OTHOLLEHNN OCHOBbLIBAKTCA Ha (pyHOAMEHTaNnbLHOM B
Teopuun pensiuMoHHbIX 6a3 gaHHbIX MOHATUN
yHKUUOHaIbHOU 3asucumocmu. na pansbHenwero
N3NOXEHNS MOTPEDYIOTCS HECKOMNBKO OnpeaeneHun.
OnpeneneHue 1. QyHKYUOHaIbHasA 3a8UCUMOCMb
B otHoweHnn R aTtpubyT Y (PyHKUMOHANbLHO 3aBUCUT OT
aTtpndyta X (X n' Y MoryTt ObITb COCTaBHbIMW) B TOM U

TONIbKO B TOM CIiy4ae, ecrnim KaXaomMy 3Ha4yeHuo X
COOTBETCTBYET B TOYHOCTWN OOHO 3HA4YeHue Y.

R.X-->RY.
OnpeneneHue 2. onHasa yHKUUOHarIbHas 3agucumMocmab

dyHKUMOHanNbHas 3aBucnmocTb R.X --> R.Y Ha3sbiBaeTcs
NOSIHOW, ecnn aTpmndyT Y He 3aBUCUT (PYHKLUMOHASbHO OT
nodoro ToO4HOro NogmMHoXxecTtaa X.



N
5CHOBHbIe oripeanesieHn4.

Onpepenenue 3. TpaH3umuesHasi byHKUUOHaIbHas
3asucumocms

dyHKUMOHanNbHas 3aBucmmocTtb R.X --> R.Y Ha3bIiBaeTcH
TPaH3NTUBHON, ECIIN CYLLLIECTBYET Takon aTpuodyT Z, 4To
NMerTCca PyHKUMOHanNbHble 3aBnucumMmoct R. X --> R.Z n
R.Z --> R.Y n otcyTtcTtBYyeT oyHKUMOHaNbLHagda
3aBucmmocTb R.Z --> R.X. (I'lpn oTCcyTCTBMM NOCNEOHErO
TpeboBaHUA Mbl UMENN Obl "HEUHTEPECHbIE"
TPaH3UTUBHbLIE 3aBUCUMOCTHU B JTIOOOM OTHOLLEHMUH,
obnagatolemM HECKONbKMMW KITtoYaMu. )

OnpeaeneHuve 4. Hekrnroyesou ampubym

HeknouyeBbIM aTpubyTOM Ha3biBaeTcAa nobon atpmbyT
OTHOLLEHUS], HE BXOOSLNM B COCTaAB NEPBUYHOIO Krto4a.

OnpepeneHue 5. B3auMHo He3asucuMbie ampubymal

[1Ba unn bonee aTpudbyTta B3aMMHO HE3ABUCUMBbI, ECINU HU
OOWH U3 3TUX aTPUOYTOB He aBnAeTcs PYHKUMOHANBbHO
3aBUCUMbIM OT APYrunxX.



" I
BTopaa HopmanbHaa dopma:

OnpepeneHue:

OTHoweHne R HaxoanTca BO BTOPOM HOPMaribHOM
dopme (2NF) B TOM 1 TONBKO B TOM Criy4ae,
korga oHo HaxoauTcs B 1NF, n kaxabiv

HEKM4YeBOW aTpubyT OYHKLUMOHAMbHO MOJSTHO
3aBUCUT OT Kntova R.



BTopaa HopmanbHaa dopma:

Tab Ne Nma MNop

Ne pebGéHKa | peGéHka | poxnae
PK PK HUSA

1 1 Cawa | 1996
2 1 [Neta | 1992
1 2 Mawa | 1995
2 2 Buta | 1997
2 3 JleHa | 1999

Ta6. |[®UNO [domKkHOCTb Ne TenecoH
Ne KabuHe

PK Ta

1 [MiBaHoB |Oupektop |32 212

2 |3anueB |byxrantep |33 213

3 |BonkoB |MeHemxep |35 311

4  |KowknHa |MeHepxep |35 311




N
‘peTbFI HopMarnbHasa opma:

7
%

Ta6. Ne | PUO HonkxHocTb Ne kabuHeTa | TenedoH
PK

1 iBaHOB [HnpekTop 32 212

2 3anueB Byxrantep 33 213

3 Bonkos MeHenxep 35 311

4 KowknHa MeHeoxep 35 311

[Mpegnonoxum, 4to B KabnHete Ne 35 nameHunca tenedoH. NameHeHuns

TpebyeTcsi CUHXPOHHO BHECTU B BE CTPOKU, CrieAoBaTenbHO,

CyLLieCTBYeT aHOManma mogmdumkaumu.
[TyCTb eCTb KabMHET, KOTOPbIN ELLE HE 3aHSAT, TOrga HEBO3MOXHO (6e3

COprLI,HMKa) BHECTU Mchopmau,mo O TeJ'IerOHe B 9TOM KabuHere.
CnepoBaTernbHO, cywiecTByeT aHOMalind BCTaBKU

CyLuecTtByeT aHoOManusa yganenma (ecnn B KabMHeTe KanutanbHbIN
PEMOHT, TO HeobxoanmMo ybopaTb COTPYAHUKOB, CrneaoBaTernbHO,
TepAKTCA JaHHble O TernedoHe).




N
‘peTbFI HopMarnbHasa opma:

< [lpnymHa cywecTtBoBaHUA aHoManum B Tom, 4to Ne
TenedoHa He 3aBUCUT OT KItoya (ToYHee, 3aBUCUT
OT KIto4a TpaH3uUTUBHO, Yepe3 Ne kabuHeTa). B
OTHOLLEHMU CYLLECTBYET 3aBUCUMOCTb Mexay
HEeKII4YeBbIMN aTpndyTamu.



" B
TpeTba HopManbHaa opma:

Onpepenexnune: OTHoweHMEe R HaxoauTca B TpETbEN
HopmanbHou dpopme (3NF) B TOM 1 TONbKO B TOM cny4ae,
ecnun Haxogutca Bo 2NF, 1 Kaxablin HEKIMOYEBOW aTpuoyT
He ABNSETCA TPAH3UTUBHO 3aBUCUMBbIM OT Kakoro-rmobo
knto4va R.

< Ha npakTtunke TpeTba HopMasribHaa doopmMma CXem
OTHOLLUEHNW JOoCTaToYHa B OONbLUMHCTBE Crny4vaes, u
npuBegeHNEM K TPeTbeN HOpMalbHOU oopMe npouecc
NPOEKTUPOBAHUA PeNALMOHHON B6a3bl AaHHbIX 0ObLIYHO
3aKaH4yMBaeTcH.



N
‘peTbFI HopMarnbHasa opma:

Ne TenedoH
KaOuHeTa

PK

32 212

33 213

35 311

Tab. Ne | ®DUNO OdomxHocTb | Ne
KabuHeTa

1 MBaHoB | [lupekTop 32

2 3anues byxrantep 33

3 Bornkos MeHemxep 35

4 KowknHa | MeHnenxep 35




" S
OcCHOBHble CBOUCTBaA HOPMarbHbIX
doopmMm:

e Kaxkgas criegyrowiasd HopmarnbHas popmMma B HEKOTOPOM CMbICHE nyylle
npenplaywien;
e pW Nepexoae K crieayoLlen HopmansHoOU dpopme CBOMCTBA npeabiayLimnx

HOpPMarbHbIX CBOMCTB COXPaHSATCS.



" S
HASHAYEHWE HOPMAJIMSALIIA

e YCTpaHUTb aHOManuu obHosneHns oTHoweHun (INpu npoBeaneHUn
HopManuaaummn 6a3bl JaHHbIX NPONCXOAUT YCTPaAHEHME UIN CEPbE3HOE
coKpawleHne n3bbITOYHOCTH, OybrnmpoBaHMAa OaHHbIX):

1. AHOMannn BCTaBKU
2. AHomanun yganeHus
3. AHOManuga obHoBneHus

e 3HaA4YUTENbLHO COKpalaeTCA BEPOATHOCTb NOABIIEHNA

NPOTUBOPEYNBbLIX OaHHbIX.

o (Obneryaetrca agMuHUcTpmpoBaHme 6a3bl 1 O6HOBIEHME MHGOPMALUN

B HeW, cokpallaeTcs obbemM 3aHAToro 6a3oi JMCKOBOro NPOCTPaHCTBA.



" JE
3a4acTyto, YToObl U3Bevb MHPopMaL Mo U3

HOopManu3oBaHHOM Ba3bl JaHHbIX, MPUXOOUNTCS
KOHCTPYMpOBaTb OYEHb CIIOXHbIE 3anpocChl, KOTOPbIE K
TOMY Xe, OblBaeT, paboTaloT 4OBOSIbHO MeANEHHO - N3-33,
rmaBHbIM 06pa3om, OONbLLIOro KornmyecTBa CoeaANHEHUN
Tabnuy. Noatomy, 4YTOObI YBENUYNTL CKOPOCTb BbIOOPKU
OaHHbIX U YNPOCTUTb NporpamMMmMpoBaHue 3anpocoB,
Hepeako NpUXoanTcs MATU Ha BbIDOPOYHYIO

AeHopmanmaauuto 6assbl.



