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1 Ileanb padoTbI

HayuuTbhcst MpOEKTHUPOBATh PEISIIIMOHHBIC 0a3bl JAaHHBIX; H3YUYUTh
omnepaTopsl s3pika SQL st co3manusa 6a3 gaHHBIX W TaOJNHIL;, CO37aTh
TaOaUIBl y4eOHOW 0a3bl MAaHHBIX TOJA YMPABICHWEM OJHOW U3
CTaHJAPTHBIX peaaiuoHHbIx CYB/,

Teopernueckas yacTb
2 O01mue moJIoKeHus
2.1 IlonsiTHs ¥ onpeaeeHusI

baza pmannbix (Database) —  3JEKTpOHHOE  XPaHWIHUIIE
uH@opmaiuu. Cambie pacClpOCTPAaHEHHBIE CEHYAC — PEIISIIUOHHBIE 0a3bl
JaHHBIX — XpaHAT JaHHble B TaOnunax. duszndecku 0aza JaHHBIX
MpEJCTaBIsIET COOOM OJMH WU HECKOJbKO (aloB CHenuaibHOIo

dbopmMmara.
CYBJl, Cucrema VYnpasnenus baszamu J[lannaeix (DBMS -
Database = managment  system) —  KOMILUIEKC Iporpamm,

MpeJHAa3HAYECHHBIM ISl CO3/aHUsl M CONPOBOXKIEHUS 0a3 JaHHBIX.
CYBJl cnocoOHa OJHOBPEMEHHO YHPABIATH HECKOJBKUMH Oa3zaMu
JAHHBIX, C KOTOPBIMU B OJIHO U TO € BpeMs, MapajljIeIbHO, pad0TaIoT
MHorue noiibzoBarenn, O0srdHO CYBJ] BKIrOUaeT B cels ClIeAYIOIINe
MPOTPAMMBI:

—saapo CYBJl — mporpamMma wim ciiyx0a, KOTOpasi MOCTOSIHHO
«BUCHUT» B TaMSTH U 3aHUMAETCS OOCITYKMBAHUEM MOCTYIUBIIUX OT
MOJIb30BaTEIEH 3alpoOCOB Ha 00pPabOTKY AaHHBIX (HAWTU JaHHBIE IO
KPUTEPHIO TOKCKA, BCTABUTH, YAAIUTh WIM U3MEHUTh CTPOKU TaOIUIIBI
U T.J.

—TpPOTPaMMBbI JJIsl CO3JaHUSI U CONPOBOXKJACHUS 0a3 JaHHBIX —
WHTEPAKTHUBHBIE MPOrPaMMBbI, TJ€ MOXXHO MHPOCMOTPETh COIEPKUMOE
0a3 JaHHBIX, HaxoAsAMXcA Tmoj ynpaBieHuem pgaHHon CVYB],
OTPEIAKTUPOBATh €ro, 3apPErMCTPUPOBATh HOBBIX MOJIb30BATEIEH 0Oa3bl
JAHHBIX W Pa3pelIuTh UM pabOTaTh C OMNPEICIICHHBIMU TaOJIMIIaMU,
CO3/1aBaTh U yAAIATh Oa3bl JAaHHBIX U JIP.

— MOHUTOPBI MPOU3BOJUTEIBHOCTH — MPOTPAMMBI, C MOMOIIBIO
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KOTOPBIX MOXXHO ITPOCMOTPETH B peaibHOM BpeMeHu 3arpy3ky CYDB/I,
CTaTUCTUKY HauOOJIe€ YacTO BBIMOJHSIOMIMXCS 3alpOCOB, BBHISBUTH
3alpochl, TpeOyroIue OOJBIIOTO BPEMEHH Ha BBIMIOJIHEHHE W WX
ONTUMHU3UPOBAT.

[Ipunoxenue 0a3bl ganHbix (Database Application) — 3To
nporpaMma, ¢ IMOMOIIbIO KOTOPOM MoJib30BaTeau paboTaroT ¢ 0a3oif
naHHbIX. [IpumokeHre OOBIYHO THUIIETCS Ha sI3bIKaX BBICOKOTO YPOBHSA
(Java, Delphi, C++) wmm ¢ npuMmeHeHueM Web-TexHOIOTuil
(HTML+s3bik  web-cuenapues: PHP, Python, Java Script, Perl),
[Tpunoxenune Hampasisier SQL-3anpocel k CYB/I, B oTBET mosyyaer
JAHHBIE U 0TOOpaXaeT uX B yAOOHOM JJIsl OJIb30BATEJS BUJIE.

2.2 DTanbl NPOEKTUPOBAHUSA 0a3 JaHHBIX

MeTtoarka  HUCXOASUIIETO  MPOEKTUPOBAaHUS  0a3  JTaHHBIX
MpEANoJaraeT co3anre 0a3bl JaHHBIX 3a MSATh 3TAIOB:

1. CnoBecHOE omucaHUWE MPEIMETHOMW O00JacTH — OIHUCHIBAETCSA
00JIacTh peaIbHOTO MHUpA, JaHHBIE U3 KOTOpOor OyayT xpaHuThesa B BJI,
Ha3HAYeHHUE U PYyHKIMU 0a3bl JAHHBIX, AITOPUTMBI 00PAOOTKU TAHHBIX,
0COOEHHOCTH IOJIb30BATENIBCKOTO NHTEp(eiica.

2. O0BeKTHOE MOJICIUPOBAHUE (uH(onornyeckoe
MOJEIUPOBAHNE) — YacTHYHasi (popMam3anusi MPEeaIMETHOM 00JacTH.
N3 cnoBecHOro omnucaHusi BBIACIAIOTCA OOBEKTHI, HH(OpManus o
KOTOPBIX OyJE€T XpaHUTHCS B 0a3e IaHHBIX, U JIOTUYECKUE CBSI3U MEXKIY
HUMHU B TEPMHUHAX «PEATHLHOTO MUPa».

3. Beibop CYBJI — kaxnas CYBJ] xpanut ganusie B popme 0gHON
U3 Jartanorudyeckux wmozenenr. CaMoil pacnpOCTPAaHEHHOW MOJIEIIBIO
cefyac sBJISIETCA PENISIIIMOHHAs MOJieNb AaHHBIX. Kpome Toro, kaxuas
CYBJ wumeer crneuuduueckue OCOOCHHOCTH peaM3alUU MOJICIH
JAHHBIX, KOTOpPbIE HEOOXOAMMO YYUTHIBATh Ha MOCJEAYIONIUX ATarax
MPOEKTUPOBAHUSI.

4. Jlatanornyeckoe MpoekThupoBanue. Ecam pedyp wuger o
pPEISIUMOHHON 0a3e MaHHBIX, HA ATOM 3Tale OMpPEAeNsiIeTCS CTPYKTypa
Ta0NUIL, OTrPAaHWYEHUN 1EJOCTHOCTU U CIOCOOBI MX MOJAEPKAHUS
cpenctBamu BeiOpanHoit CYB/I.

5. Peanmuzanus. Co3nanue 6a3bl JaHHBIX HA DBM.
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3 Moaejib «CyIIHOCTh-CBSI3b>»
3.1 OcHOBHBbIE IOHATHS MO/IEJIU «CYIIHOCTh-CBA3b)»

JlJist BTOpOTO 3Tana npoeKTUPOBaHMS 0a3 JAaHHBIX — OOBEKTHOTO
MOJCIUPOBAHUS — HAMOOJbIIEE PACIPOCTPAHEHHUE TMOJYyYHSia MOIENb
«CyIHOCTh-CBsA3b» (Entity-Relationship), unu ER-Moenb.

Co3zmanne ER-mMozenm odyeHbr MNOXOXKE HaA CO3JaHHUE CUCTEMEI
KJIACCOB B OOBEKTHO-OPUEHTHUPOBAaHHOM mporpammupoBanuu (OOII).
bazoBeimu mnoHsTUsAMU ER-mMozenu SBISIOTCS CYIIHOCTb U CBSA3b,
kotopsie no aHasoruu ¢ OOIl MOXHO TPEeACTaBUTh KaK OCOOBIE THUIIBI
KJIACCOB.

CymHoCTh — 00BEKT, HH(POpMAIU O KOTOPOM COXpaHseTcsl B 0aze
JaHHBIX. OTOT OOBEKT HMEET CBOMCTBA — aTPUOYThI CYIIIHOCTH.
CyIIHOCTBIO MOXKET OBITh COTPYJIHUK, 3aKa3, TOBap M T.I. [1o aHanoruu
¢ OOII, crnenyer pa3nuyaTh KJIacC CYIIHOCTH M SK3EMIUISIP CYLIHOCTH.
Knacc cymHocTH MojaenupyeT HaO0Op OJHOTHIIHBIX OOBEKTOB.
DK3EeMIUISIP CYLUIHOCTU MPEACTABIISIET KOHKPETHBIA (PU3NUECKUN OOBEKT.
Kaxnomy kiaccy CyImIHOCTH JaeTcsi YHUKallbHOE B mnpeaenax ER-
Mojenu uMs. Mms kinacca MPUHSTO 3alUChIBAaTh 3aryIaBHBIMU OYKBaMH.
Hanpumep, B 6aze nanHbix oubanoreku kiacc cymuHoctu YUTATEIIb
MOXET OBITh MPEACTaBICH MHOXXECTBOM HK3EMIUISIPOB, TJ€ KaKIbIH
AK3EMIUISIp — ATO Tmojb3oBarens Oubnuoreku (MBanos, IleTpos,
CuaopoB u 1p.).

CBsi3u  MOJCHUPYIOT  CMBICIIOBBIC  acCOLMAIlMd  MEXIY
CYIIHOCTSIMH Pa3nuyaroT Kiacc CBSI3U M 3K3EMIUISIp CBsI3H. Kaxkmomy
KJIacCy CBSI3M  JlaeTcs  yHUKaiabHOe wuMs. Hampumep, cBs3b
ABOHEMEHT wmexny cymnoctsimu YUTATEJIb u KHUT'A (cm. puc.
1) o3HadaeT, YTO KHUTA B HACTOSIIEE BpEeMs HAXOJIUTCS Ha pyKax y
gutarens, CylIHOCTH, BKJIIOYEHHBIE B JaHHYIO CBSI3b, HA3bIBAKOTCS
YYaCTHUKAMH CBS3U, & KOJHUYECTBO YUYACTHUKOB CBSI3M Ha3bIBAETCA €€
creneHbro. B nanHom npumepe cBsazb. ABOHEMEHT umeer crenenp
«2».

CymHoctr 0003Ha4YaroTCs MPSMOYTOJIbHUKAMHU, CBSI3U — JIMHUSIMU.
BuayTpu poMm0a numeTcs MakcuMaabHas KapIMHAIBHOCTD CBSI3H.
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ABOHEMEHI

YHTATEIb KHHTA

Pucynok 1 — CyniHocTH U CBSI3M U300paKarOTCs B BUAE AUArpaMMbl
«CYIIHOCTBh-CBs3b» (ER-nuarpammebl)

CBsi3u BTOPOM CTeNeHHU (MX €Ille Ha3bIBaIOT OMHAPHBIMU CBSI3SIMU)
ABJISIFOTCSL  CaMbIMHM  pacOpoCTpaHEHHbIMU. WM3BecTHO Tpu THUNA
OuHapHbIX cBsizeil: 1:1 («oguH-K-omHOMY»); 1:M («OAUH-KO-MHOTHM>»)
uinn obOpatHast el M:1 («mHOrHe-k-oqHOMY»); U M:N («MHOrue-ko-
MHOTMM»). THUI CBSI3W YCTaHABIMBAETCS IO KOJMYECTBY CBSI3aHHBIX
MEXK]Ty COOO0M IK3EMILISIPOB CYIIHOCTEH.

Ha pucynke 2 mnpuBeIeH TmpuMep JAeTalu3allud  CBS3U
ABOHEMEHT. Orta cBa3p umeer Tun 1:M, IOCKOJIBKY KaKIbIi
YUTATENb MOXET B3ATh HECKOJBKO KHHUI, HO SK3EMIUISIP KHUTH MOYKET
OBITH 3aMKMCaH TOJIBKO 32 OJHUM YEJIOBEKOM.

Kuura A

Yurarens Heanoe A.B. [———____|

Kuura b

| __— KuwraB

Yurarens [Hempos H.H.

Kuural”

Yurareas Cudopos JLA..

Kuura [

Kuura £

PucyHnok 2 — [leranuzanusa EB-guarpammel
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MakcuManpHOE KOJHUYECTBO SK3EMIUISIPOB CYIIHOCTEW, KOTOPHIE
MOTYT  Yy4acTBOBaTh B  CBSI3M, HA3bIBACTCA  MaKCHUMAaJbHbBIM
KapAWHAIBHBIM 4uCIOM CBs3U. Co croponbl cymiHoctn UUTATEJID
MaKCUMaJIbHOE KapJAWHAJIbHOE YMCJIO PAaBHO 1, a CO CTOPOHBI CYIIHOCTH
KHUI'A onpenensercss MaKkCUMaJIbHBIM KOJMYECTBOM KHHI, KOTOPBIE
YUTaTENIb MOYKET OJHOBPEMEHHO JI€pkKaTh Ha pykax. Tak, B Kypckou
oOjacTHON OMOIMOTEKe MMEHH AceeBa — ATO 5 KHHT, B OMOJIMOTEKE
FO3I'Y — M (He orpaHu4eHo).

AHaJIOTUYHO ONpEeeNaeTCs MUHUMAIbHOE KapAWHAIBHOE YHUCIIO
CBSI3U — O3TO MHUHHMMAJbHOE KOJHMYECTBO JK3EMIUISIPOB CYITHOCTEH,
OObEIMHEHHBIX OJIHUM  JK3eMIUISIpOM CBsa3u. Jlimga  cymiHocTein
YUTATEJIb u KHUI'A myuHnManbHblEe KapIWHAIBHBIE YKCiIa paBHBI 0,
MOTOMY YTO YUTATENIh MOXKET HE OpaTh HU OJTHOM KHHUTH, & KHUTA MOXKET
HaXOJUThCS B OMONMOTEKEe, HE OyaydH B3ATOW HU OJHUM YHUTATEIECM.
CBsi3b C MHUHUMQJIbHBIM KapJUHAIbHBIM uncioM (0 Ha3bIBaeTCA
HeoO0s3aTEeNbHONW (TI0 OTHOIIEHWIO K JIaHHOM CYIIHOCTH), CBS3b C
KapJAWHAIBHBIM YHUCIIOM =1 sBaseTcss 00s3aTeabHOM (TOXE MO
OTHOIIIEHUIO K JaHHOW cymHoctu). Ha ER-nuarpamme MuUHUMAalbHbIE
KapJAWHAJIbHBIC YKCIia MUITYTCS HAJ JIMHUAMU CBSI3U (CM. puc.3,a) WIH
0003HAYaAIOTCS: BEPTUKATBLHONU YePTON — 00s13aTeIbHAs CBSI3b, OBAJIOM —
HeoOs3aTenbHas (cM. puc.3,6).

BUBJIMOTEYHAA

- KAPTOYHKA
l'.‘\ 3,'1' v _! l 0 I
CHCTEMATHMECKOIO b — KHHIA
K.'\'ll."\i]( A
a)
BUBJIMOTEYHAMA
KAPTOYKA
PASJIEJ]

CHCTEMATHYHECKOI'O| KHHTA

KATAJIOI A

0)
PucyHnok 3 — Paznuunbie criocoObl M1300pakeHUsT KapIMHATBHBIX YHCE
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Cesa3p BUBJIMOTEUHAS KAPTOUKA mnoka3siBaeT, B Kakux
pa3zenax CUCTEMATHYECKOTO KaTajlora €CTh CChUIKa Ha KHHTY. CBS3b
uMeeT Tun M:N, TOCKOIBKY OJHY KHUTY MOKET OBITh HECKOJbKO
CCBUIOK M3 Pa3HbIX pa3leiioB Karanora. B To ke BpeMs OOUH pas3nel
KaTajora COJICPKUT CCBUIKM HAa HECKOJBKO pa3HbIXx KHUT. Pazpen
Karajiora MOeT ObITh IyCThIM (C €r0 CTOPOHBI CBSI3b HEOOs3aTeNIbHAs),
a KHUTa JOJDKHA TJEe-TO YIOMHHAThCA (CO CTOPOHBI KHUTU CBS3b
oOsi3aTenbHast).

B  pesymbrare moctpoenus ~ER-muarpamMmel  momydaercs
CBSI3aHHBIM Tpad), BEpIIMHAMH KOTOPOTO SBIAIOTCA CYIITHOCTH, a
ayramMu — CBsi3U. B mnonydeHHOM Tpade HeoOXoaumo u30erathb
MUKIMYECKUX CBSI3€M — 3TO MPHU3HAK TOTO, YTO MOJIENIb MOXKET OBITh
COCTaBJICHA HEKOPPEKTHO.

OOBEKThl pEATbHOTO MHUpPa, ONUCHIBAEMBIE CYIIHOCTSMH U
CBSI3SIMH, MOTYT HMMETh HEKOTOPBIE CBOWCTBA, WM XAPAKTCPUCTHUKHU,
KoTopele Tpedyercst xpanuth B bJ[. B ER-Monenu nogoOHbie cBOiiCcTBa
MOJETUPYIOTCS aTpuOyTaMu. ATpUOYTHI MOTYT OBITh KaK y CYITHOCTEH,
Tak U y cBszed. Hampumep, ximacce cymuoctu UWMTATEJID moxer
MMETh aTpuOyThI HomepYurarensckorobunera, OUO,
HataPoxnenusi, JomamuuiiAnpec, TenedoH; a Kimacc CBS3H.
ABOHEMEHT (cwm. puc. 1) — atpubyt CpoxkBo3Bpara.

PaznuuaroT cienyromiye BUabl aTpuOyTOB:

[IpocToit miu cocTtaBHOM (KOMMO3UTHBIN) aTpuOyT. CocTaBHOMU
aTpuOyT COCTOMT U3 Habopa TmpocThix aTpudyToB. Hampumep,
HomepYurarensckorobunera — 3TO POCTOMN aTpuoyT;
JlomanmHuMAIpeC — COCTaBHOM, OH BKJIIOYAET MPOCTHIE aTPUOYTHI
I'opon, Ymuna, Jom, KBaptupa.

OnHO3HAYHBIM WM MHOTO3HAUHBIM aTpuOyT. MHOTO3HAYHBIN
aTpubyT — 3TO CHOUCOK (MacCWB) OJHOTUIIHBIX  3HAYCHUHU,
MHOro3Ha4HbIM aTpuOyTOoM MOXKET OBIThH aTpuOyT
CnucokKntoueBbixCnos cymuaoctu KHUT'A.

ba3oBblii WM TPOU3BOAHBIN (BBIUMCIUMBIN) aTpuOyT. ba3oBbli
aTpuOyT XpaHUT (B MaMITH) IPUCBOCHHOE €My 3HAYEHUE, POU3BOIHBIN
— BbIUHCISIETCS 1O GopMyJie U3 JPyrux aTpuOyToOB (B MaMsITH HE
xpanutcs). Hanpumep, [lataPoxnenuss uurtarens — 3T0 0a30BbIi
atpuOyT, a Bo3pactUurarenss — BBIYUCIMMBINA, OH MOXKET HM3MEHSThCS
CO BpeMeHEM, a 0a30BbI OCTAETCS HEU3MEHHBIM.
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OO0s13aTenbHBIA WX HEOOS3aTENbHbBIN (OTCYTCTBYIOIIMI) aTpUOYT.
OOs3atenbHblid  aTpUOYT JOJDKEH ObITh  3aMOJHEH Y  KaXJIOro
SK3eMIUIsipa CymHOCTH. HeoOs3aTenbHbli aTpuOyT MOXKET HWMETh
"myctoe" 3Hauenue (MUI'), nanpumep, Tenedon unrarens.

KitoueBoii atpubyTt (uaeHtuduxatop) — arpulOyT, KOTOPIM
MOET  HWCIOJB30BaThCAd I pa3iaudyeHusi  (MICHTU(PUKAIUN)
HK3EMIUISIPOB CYIIHOCTEH. Y KaXKAOro 3K3eMIUIsIpa CYIIHOCTH CBOE
HEMOBTOpUMOE 3HaueHue uaeHtudukaropa. ¥ cymuHoctu UUTATEIIb
UJECHTU(DUKATOPOM ABIIAETCS HomepUurarensckorobumnera.
Nnentuduxarop MOXET OBITH COCTaBHBIM (Hampumep,
{Cepusllacniopta, Homepllacnopra}). KitoueBsie aTpuOyThl — BCerna
obsizarenpHbie (NOT NULL).

N3obpaxkenue arpubyroB Ha ER-amarpamme mnokazaHo Ha
pucyHke 4.

ABOHEMEHT
‘ —(m>—0 KHMTA
YHUTATEJIb ) 1:M {7 ;

HawmepYumamenncrocobwiema HusenmapuwiHowep

DPHO ' Uughp

JlamaPoxcoenus CpoxBosspama| | Aemopst

Bospacm Rar e e CnucoxKmoweanixCaoe (MHOT.)
Aopec{2opod, yauya, dom, Keapmupaj Haseanue

Tesegon Hzoamerscmeo
o TFooH30anun

PucyHok 4 - ATpuOyThI CyIIIHOCTH MEPEUUCIISIOTCS MOJT 3aTOJIOBKOM,
otnenéunbie yeptoi. KimroueBbie aTpuOyThl MOTUEPKUBAIOTCS
CIUIOIIHOW JINHUEHN, BBIYUCIUMbBIC — TYHKTUPOM. ATPUOYTHI CBSI3U
U300paxkatoTcs B MPSIMOYTOJIbHUKE O/ CBA3bIO

B Mopenn «CymHOCTB-CBSI3b» CYIIECTBYET IMOHSATHUE CHUJIBHBIX U
cnabpix cymHocTed, CuibHas (HE3aBUCHMAs) CYIIHOCTh — Takas,
KOTOpasi MOXKET CYIIECTBOBATh M MICHTH(PHUIIUPOBATHCS HE3aBUCHMO OT
TOTO, CBs3aHA OHAa C JAPYrUMH CyImHOCTAMH uiu HeT. Crabas
(3aBUCHMAasi) CYIITHOCTh HE MOXKET CYIIIECTBOBATh, HE OyMyuHr CBSI3aHHOMU
C JpYrol CymHOCTbIO (3Ta CYUIHOCTb SIBJISIETCS CHJIBHOW IO
OTHOIIEHUIO K 3TOM, claboil, cymuoctu). [Ipumepom ciaboit cynHocTH
moxet 0biTh TPEBOBAHUE HA KHUT'Y (cM. puc. 5).

CymHoCTh TPEBOBAHUE HA KHUI'Y CTaHOBUTCH
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OECCMBICIIEHHOM, €CIM W3 MOJENH HCKIoUNTh cymHocth KHUTA.
O6patHoe HeBepHo. CymHocth KHUI'A mpomomxkaer cyiiecTBOBaTh U
HE TepsieT CBOCW TMOJIE3HOCTH, €CIM  MCYE3HET  CYIIHOCTh
TPEBOBAHUWE HA KHUI'Y. Takum oGpaszom, cymHocth KHUI'A
ABJSIETCSI  CWJIBHOM 1O  OTHONIEHHWIO K  Cjlaboil  CyIIHOCTH
TPEBOBAHUE HA KHHUI'Y.

KHHTA IATIPOC [/ : : & \
| I'PEBOBAHHE HA KHHTY

Huaenmapuwilionep 2§ —
I;;r::pr - B O l__{nggqr'/u_nmnu‘fl'x‘_b;c)g:%ﬁu'u'ny_z
Asmop Hugenwmaprw ihlovepKrneu
Hazeavwue Jlama
Hzoamervemeo e )
loollsoanist =

Pucynok 5 — Cnab6as cymnocts TPEBOBAHUE HA KHUI'Y
0003HavaeTCs MPSIMOYTOJIBHUKOM CO CKPYTJICHHBIMU yTiiaMu. Ha nmuaun
CBSI3U MEXXAY CHIIBHOM M C1a00¥ CYITHOCTBIO, PSJIOM CO CJIaboi
CYIIHOCTBIO CTABUTCSI POMO

KioueBoit arpubyr cymuoctu TPEBOBAHUE HA KHUT'Y
COCTaBHOM, OH BKiItouaeT uiaeHtudukarop cymnoctu KHUI'A — nmoine
NusentapusiitHomepKuuru. Crnabas cyuiHocTh, 3aBUCSIIas OT CUIBHOM
N0 KIIYEBOMY IOJNK0, Kak B JaHHOM I[pUMepe, — Ha3bIBAETCS
UJACHTU(PUKALMOHHO-3aBUCUMOM, a CBA3b —  MJICHTU(DUKAMOHHOU
(identifying relationship).

Ha Bompoc 0 TOM, SBISIOTCS JIM JBE CYIIHOCTH OJMHAKOBO
«CUJIBHBIMU» WA OOpa3yroT IMapy «CUJIbHas-ciaadasy, MOXET ObITh
OTBET, TEPSIET JIU NEPBaAsi CYLIHOCTh CBOW JIOTHUECKUN CMBICI, €CIU U3
MOJEJIM UCKIIFOYUTh CYIIHOCTh Apyroro knacca. Eciu na, To cynmHocTH
3aBUCHUMBI

[lo anasorum c HaclieIOBaHHEM B OOBEKTHO-OPUEHTHPOBAHHOM
nporpaMMupoBanny, B ER-Mozenu nomyckaercss uepapxus KJIacCoB
cymHocTe. ba3oBbIM Kiacc CyIIHOCTEW HAa3bIBAETCS CYIEPTUIIOM
(supertype) wuid TOATHUIOM, Y CyHepTHIAa MOXET ObITh JIH000e
KOJIMYECTBO JIOYEPHUX KJIaccoB — mnoAaTumnoB (subtype). Iloarun
HaclIeAyeT Bce aTpuOyThl M CBSI3M 0a30BOro Kiacca H IIpU
HEOOXOIMMOCTH JT00aBIISIET K HUM CBOM aTpuUOyTHI U CBsI3u. Hampumep,
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or knacca cymuHoctu KHHI'A  MoXHO  co3gaTh  MOATHI
MHOI'OTOMHOE  U3JAHUWE (puc.6). MHOroToMHbBIC HW3AaHUS
HacJeAyroT Bce aTpubyThl 0a3oBoro kinacca KHUI'A, Ho B Toxxe Bpems
MOSIBJSIIOTCS.  HOBBIE CBOWMCTBA, HE TMPUMEHUMBICE K OOBIYHBIM,
OJIHOTOMHBIM, KHUTaM: KOJWYECTBO TOMOB, HOMEpP TOMa, Ha3BaHUE
TOMa, KOJIMYECTBO CTPAHUIl B TOME U Jp. AHAJOTHYHO MOXHO CO3/aTh
eme oaud noatun cymuoctu KHUT'A — xkimacc YUEBHUK ¢ HOBbIMHU
aTpuOyTaMu CIEUAIBHOCTh M Ha3BaHUE NpeaMeTa (CM. puc.6).

KHHTA

Hnsenmapuwiilfovep

Lughp

Aemop

Hazeanue

Hioamenvcmeo

[(x)l z0anux =]
m
== €
.\'IH(_)I'OT().\'H_I(_)I;' VUEBHUK
M3JIAHHUE =

Yucrol omos Cneyuaronocms (MHOT.)
Onucanue Tova{ Jucyunruna (MHOF.)

HawepToma,
Hazeanue Tova,
YucroCmparuy) (MHOT.)

Pucynok 6 — Mepapxusi TUIIOB CYIIHOCTEN. 3HAYOK € MOKa3bIBAET, YTO
MOATUIIBI HACTEYIOT BCE aTpuOyThI U CBsI3u cyneptuna. [lycteie oBabl
Ha CBs3sX co cTopoHbl kinacca KHUI'A o3HayaroT, 4TO MOATHUIIBI HE
SBJISIIOTCST 00513aTEIBHBIMU: TO €CTh CYIIECTBYIOT KHUTH, KOTOPBIC
HEJIb351 OTHECTH HU K MHOTOTOMHBIM M3/IJaHHSIM, HU K yY€OHUKaM, a
Tosibko K HaaTuny KHUT'A

[Tontunmert  MHOI'OTOMHOE WM3JAHUE wu YYEBHUK
ABJISIIOTCS HE B3auMoOUCKIoYaromumu (not exclusive). To ectb MoryT
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CyLIECTBOBATh TAaKWE€ KHHUIH, KOTOPBIE OIJHOBPEMEHHO SBIISIIOTCA U
y4eOHUKaMU, 1 MHOTOTOMHBIMHM U3JJaHUSIMU. B oTiinune OT MpUHITUTIOB
OOII, rae sk3eMIuIsip 00bEKTA MPUHAIEKUT POBHO OJHOMY KJAcCy, B
MOJIEIIN «CYIIHOCTBh-CBSI3b»  DK3EMILISIP CYIIHOCTH  MOXET
OJHOBPEMEHHO MPUHAMJICKATh HECKOJIbKMM  IOJATHIAM  OJHOTO
cyneptura. MakcuMallbHO€ YHUCIO JTUX IMOJTUIIOB 3alUCHIBAETCS
psagoM ¢ ayro (m Ha puc.6). Jlis Hamiero mpuMepa 3TO YHCIO
OTPAHUYECHO TOJBKO YHCIIOM MOATHUIIOB.

CylecTBYIOT Tak)Ke B3aMMOMCKIIIOUaroIIue (exclusive) moaTuribl,
KOT/JIa 3K3EMIUISIP CYIIHOCTH MOET MPUHAJJICKATh TOJBKO OJIHOMY U3
noatunos. [loscaum Ha npumepe. UurarensaiMu By30BCKOW OMOJIMOTEKU
MOTYT OBITh CTYIEHTHI, acCOUpaHTbl W mOpenogaBarenu. Kaxmon
KaTErOpud 4YWUTATEJIC COOTBETCTBYET MOATHUII, PA3IAYAIOIMINICA
Habopom atpudyToB (cMm. puc.7) Ioaruner CTYJIEHT, ACITUPAHT,
I[TPEITOJABATEJIb sBIsitOTCA B3aMMOUCKIIIOYAOIIAMU, TOCKOJIBKY
quTaTeNb OMOIMOTEKHU BBHICTYIIAET TOJIBKO B OJTHOM U3 POJICH.

YHTATEND

Hauep Humamgabone wobaema
OHO

JlamaPoxcdenus

Bozpacm

Adpecieopoo, yauya. daw, xeapmpa)
Teneghon

/ﬂ\ |
.
/&_ _i_,d-/ \
el [ { £
F ' CTYNIEHT ‘ ACTIMPAHT ‘7 [MPENOMABATEID
g m—
; : ,41 Creyuansuocnb \ HamepYoocmosepenu

wepCnndenyeckolobhuaen ‘ 9 i
:{" NPTy e loollocrynaenus IoopazdenenueByza
(e yuaTLROCTIND e

y Popwa 00yueHIA
I pynna : = |
Popma oOVenuR

Pucynok 7 — Mepapxusi B3aMMOMCKIIOYAIOIINX HOATHUIIOB (Jyra
nomeyvaercs udpoi 1)

[Tonepeunble 4YEPTOYKM HA CBSI3SX CO CTOPOHBI CYIIHOCTH
UUTATEJIb o3HauaroT, 4TO MOATUNEI 00sA3aTEIbLHEIC, TO €CTh KaXKIbIN
quTaTeNb JOJDKEH OBITh JMOO0 CTYJICHTOM, JU0O acImUpaHTOM, JHOO
npernojaBareneM, a dk3eMIusipoB 0azoBoro kiacca UWMTATEJIb He
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CyILIECTBYET.
3.2 IlpyMep NPOCKTUPOBAHUSA MOJECIH «CYIIHOCThb-CBA3b»

[Tpumep 1

Onucanue mNpeaMETHON O00JacTU: TPAHCHOPTHOE MPEANPUSITHE
BBITIOJTHSIET TPY30BbIE TIEPEBO3KM MO 3asiBKaM OpraHu3aludii u
HaceneHusl. Kaxaplii aBTOMOOWIL OOCTY)KMBAIOT JBa BOJUTEIS,
paboTaromue TMOCMEeHHO. Pacmucanme pabOThl KaXJIOTO BOJUTEIS
XpaHUTCA B 0a3€ TaHHBIX.

['py3omepeBO3KH BBIMOJHSIIOTCS 10 MPEABAPUTEIHHBIM 3asBKaM.
3asiBKa BKJIIOYACT: MapKy aBTOMOOWJS, MYyHKT Ha3HA4YCHUS, BpeMs
Hayajaa U OKOHYaHus padoT, 3aanue, nHpopMalnio o 3akazuuke. Ecnu
3aKa34YMKOM SBJISICTCSl OpraHu3aius, XpaHuTcs ee Ha3panue, MHH,
opuanueckuii aapec, tenedoH, Eciu 3aka3uuk — 4acTHOE JIUIIO, TO
XpaHATCS TAacCMOpTHBIC JaHHbIE M KOHTAaKTHbIM TenedoH. B 0Oaze
YUYUTHIBAETCS, KaKOW HMEHHO aBTOMOOWJIb (DaKTUUYECKH OOCITYKHII
3asBKY.

OnHO W3 BO3MOXXHBIX PEIICHUM 3aJa4M MOKa3aHO Ha PUCYHKE &.
Nmerorcss cymHoctn ABTOMOBWUJIb u BOJAUTEJIL, cBsizanHbIC
CBSI3bI0 C KapJAWHAJIBHOCTBHIO 1:2, TOCKOJIBKY OJWH aBTOMOOWIIb
obOciy)uBaroT ABa BoguTens. CBs3b CO CTOPOHBI aBTOMOOWIISI U CO
CTOPOHBI BOJIUTEINS 00s13aTeNbHASA, IOCKOIBKY K KOXKIOMY HCIPAaBHOMY
aBTOMOOWJIIO TIPUKPEIUICH XOTsI Obl OJIUH BOAUTENb, U BOJUTENH, CaMU
1o cebde, 6e3 aBTOMOOMIIECH, HE MPEAYCMOTPEHBI.

Pacniricanue pabOThl Ka)KIOTO BOJUTENS OTpPa)KaeT CYIIHOCTh
PACIIMCAHMUE, ona sBnseTrcs ciaaboi MO OTHOIICHHIO K CYIIHOCTH
BOJUTEJID. ATpuOyTHI BpemsHauanaCwmensl 51
BpemssOxonuannssCmeHbl ONPENECIIAOT BpeMs paboThI
COOTBETCTBYIOIIETO BOJIUTEIIS.

CymiHocTh 3AKA3YUK AMEET JBa 00s13aTeIbHBIX
B3aumouckmovaromux noaruna: OPI'AHU3ALMA u YACTHOE
JINIIO, xoTopble oTiMUYaroTcsl Habopamu atpuOyToB. Mnentudukanus
CYIIHOCTEH JTUX MOATUIOB MPOUCXOJUT pPa3HbBIMU CIOCOOAMH: Y
opraHu3ainui kiro4yeBbIM atpuOyTtom siBisgercss UHU, a y rpaxnan —
MacIOPTHBIC TAHHBIE.



14

3AKPEIJIEHHBINA

PABOTAET

" PACNHCAHME )

e

Koo éodumeni
ama
BpemsaHavaraCmeno

Gvn:ngxo:cnz:hﬁ Menbl

YACTHOE_JIMLIO

ABTOMOBHJIb
ABTOMOBHJIb BOJIMTEJIb
Mapxa | Koo
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OBCJIY)KUBAHHE
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L 3AKA3
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Pucynok 8 — /Ilnarpamma «CyIHOCTb-CBsI3b I npumepa |
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Kaxaplil 3aKka34yuKk MOXET JIeJIaTh HECKOJbKO 3aKa30B, HO 3asiBKa
MIPUHAJICKAT POBHO OJJHOMY 3aKa34uKy, nodtoMy cBsa3b JAKA3ZUNKA
¢ cymHOocThI0 3ASABKA nmeer tun 1:M. CBsa3p 00s3aTepHas ¢ 00enx
CTOpOH, TOTOMY UYTO 3asBKa OOS3aT€NbHO YbSI-TO, a 3aKa3YUKH
pPETUCTPUPYIOTCS B 0a3e TOJIBKO MOCJE€ TOTO, KaK OHU IOl 3asIBKY.
VYuyer, Oblma M 0OOCTy)XeHa 3asiBKa WJIM HET, H KaKOW aBTOMOOWJIb
oOCIIy»uJl nmaHHyl 3asaBKy, oTpaxkaeT cBsi3b OBCIIYXUBAHUE
3ASBKHM. Ona sBisgeTcsa HeoOs3aTeIbHOM ¢ 00€HMX  CTOPOH,
Heo0s3aTenbHOCTh CO CTOPOHBI 3asiBKM MTOKA3bIBAET, UTO 3asiBKA MOXKET
ObITb He oOchyxeHa BoBce. HeoOs3aTeabHOCTh CBSI3M CO CTOPOHBI
aBTOMOOWJIA OTpa)XaeT CIydail, Korjaa aBTOMOOWIb (HAalpuMep, HOBBIN )
elle HE cjAeiaJ] HU OJHOIo Bbie3da. BoauTenb, KOTOPBIM OOCITY>KWI
JTAHHYIO 3asIBKY, ONpPEJIENIeTCs 10 BPEeMEHU CBOEH pabOThI B CYIIIHOCTH

PACIIMCAHUE. IlpuBenenHass MoAEnb SBISETCA OJHUM U3
BO3MOXHBIX CIIOCOOOB pEIICHUS 3a7a4, HO OTHIO/Ib HE €JUHCTBEHHBIM.

4 PeassniMoHHAA MOJeJIb TaHHBIX
4.1 OcHOBHbBIE OHATHS PEJISAIUOHHON MOIEJIN

Mopenb «CyHIHOCTb-CBSI3b» HE MPUroAHA Il MAIIMHHOTO
XpaHeHusl JaHHbIX. bospmmHCTBO coBpeMeHHbIX CYDBJl ucnonsiyer
IUIsl BHYTPEHHETO MPEACTABICHUs JaHHBIX PEILMOHHYI Moneib. B
PEISIIMOHHON MoJenH AaHHble XpaHsaTcs B (opme Tabnuu. CTosnOLbl
TaOJIUIIBl ONMKUCHIBAIOT CBOMCTBA (aTpUOYThI) 0OBEKTA, CTPOKA COACPIKUT
OMHCcaHue HK3EMILISAPa 0OBEKTA.

PensninonHass Tabiuiia HaspiBaeTcs OTHomieHuem (relation). Ot
«J1I000M Opyroit» TabauLbl OTHOLIEHUE OTINYAETCS TEM, UTO:

1) s4eliku coaepKaT MPOCTbIe, HEACIUMbIE (aTOMAapHBIC)
3HAYECHMS,

2) NOPSAJOK CIEA0BaHUs CTPOK HE BAXKEH,

3) HE AOJKHO OBITH IBYX OJIMHAKOBBIX CTPOK.

[lepBoe TONOKEHHE TMOKA3bIBAET, YTO B OTHOIICHUU HE
JOIMYCKaOTCsI OOBEIMHEHHUS TUEEK, U HE TOITYCKAETCS pa30MEHUs OJHOM
AYEWKM Ha HECKOJIbKO. BTOpoe W TpeThe MOJI0KEHUE TOBOPSAT, UTO
CTPOKH TaOJIMIIbl paCCMaTPUBAIOTCS KaK 3JIEMEHThI MHOKeCTBa (set). M3
MaTeMaTUYECKOTO MOHSATHS MHOXECTBA CJIEAYET, YTO DSIEMEHTHI (B
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JAHHOM CIlydae CTpPOKHM) HE MOTYT TIOBTOPSATHCS W HE HMEIOT
MOPSIKOBBIX HOMEPOB. CTOJIOBI TaOIUIIBI- OTHOIICHHS HAa3bIBAOTCS
aTpuOyTaMu, CTPOKH — KOPTEKAMHU.

Jlns omHO3HAYHOM HIASHTH(UKAIIMK CTPOK HCIIOIB3YETCS KIFOY.
Karou — 910 oquH uimm 0ojee CTOJIOIOB OTHOIICHUS, 3HAYCHMUS SUCCK
KOTOPBIX YHUKAIBHBI Y KOKJIOW CTPOKU. ECIM KIIFOY COCTOUT M3 OJTHOTO
cToysi0lla, OH Ha3bIBACTCS MPOCTBIM, €CJIM TPYMHIONH CTOJOIOB —
coctaBHBIM. KiItoueBbie CTOJIONBI BBIOMPAIOTCSA IPH IPOCKTHPOBAHUU
PEISIMOHHON TaONMII C TAaKUM PACueTOM, YTOOBI KJIIOYE COXPAHSIIH
CBOWMCTBO YHUKAJIHHOCTH HE3aBUCUMO OT KOJIMYECTBA CTPOK B TaOJIHIIE.

[Io ompencncHWIO OTHOIICHHWE HE MOXKET COJEpXaTh JBYX
OJIMHAKOBBIX CTPOK, MO3TOMY B TPUBHUAJIBHOM Cllydae KJI0U 00pazyroT
BCE CTOJIOIBI TOM TaOIUIIBI

[Tpumep 2

HaiiTu Bce HeTpUBHAIBHBIC KIIOYM OTHOMICHUSA. OTHOIICHUE
XpaHUT UHPOPMAIUIO O paOOTHUKAX OpTaHU3AIUU.

PaboTHuKH
Tab6enb- Jata Cep. | Homep
Hbli | @amuus | Umsa | OtdectBo poxe- ac- nac- | Otnen | JomxHOCTB
HOMED HUS mopra | mopTa

406 ITonskos | UBan | MBanosuu | 01.02.1998 | 38 00 | 015799 HaJIaq4UK

(9]

[\

409 KoroBa | Huna | IlerpoBHa | 24.12.2002 | 38 21 | 200773 Oyxrantep

519 Kunun | Erop Wnpna | 18.06.1997 | 38 21 | 267005 5 cOOpIIKK

Bce cronbupl Tabmuibl, KpomMe TaOEIbHOTO HOMEpa, MOTYT
COZIEpXaTh MOBTOPSIOLIMECS 3HAUYCHUS. TaOenbHbII HOMEDP Y KaXKJIOIOo
paboTHUKa CBOM — 3TO mpocToil kitou. Cepusi 1 HOMEpP Mmacmopra B
COBOKYITHOCTH TakK)Ke 00eCleunBalOT YHUKAJIbHOCTh — 3TO COCTaBHOM
KJIIOY, XOTA MO OTACIBHOCTH 3HAYEHUsS CEpUd M HOMEpa MOTyT
MOBTOPSITHCA.

Wtak, B Tabnuie PabOTHUKU €CTh JBa HETPUBUAIBHBIX KIHOYa
TabGenbublii HOMep W coctaBHOM kimod (Cepust macmnoprta, Homep
nacropra).

Kak mnoxkazan mpumep, B OTHOIICHHH MOKET OBITh HECKOIBKO
KIoueil. Bce 3TM  KIIOUM  HA3bIBAKOTCS NOTEHUMAIbHBIMHU, WIH
BO3MOXHBIMM, KitouamMud. OJIMH W3 HHUX BbIOMpAIOT B KayecTBE
nepBuyHoOro kitoua (Primary Key, PK). On OyzaeT ucnosb3oBaTbes IS
UJCHTU(DUKAIUYA CTPOK U JJI OpPTaHMU3allUU CBSI3eM MEXy TaOJIuIIaMH.
OcranbHble TOTEHIMAIbHBIE KIIOYM C O3TUX T[Op HMEHYIOT
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aNTbTEPHATUBHBIMU KIIFOYaMHU.

PensunonHple TaOMWIBI MOTYT CBSI3BIBATBCS MEXIY COOOMU
MOCPEICTBOM BHEMIHUX Kitodued. [loscHUM opraHuzainuio CBA3ed Ha
npuMmepe.

[Tpumep 3.

Nudopmarnust o0  oTmyckax  paOOTHMKOB  OpraHU3alluu
coxpansetcs B Tabnuie OTITycCK:

Otnyck
TaGenbHbIN HOMEP Hauvano OkoH4aHue
406 01.06.2022 03.07.2022
409 11.05.2022 20.05.2022
409 09.08.2022 31.08.2022
406 02.09.2022 02.10.2022

Tabnuna OTnyck cBsizaHa ¢ Tabnuied PaboTHUKK U3 mpumepa 2
no cron6iy TaGensubiiiHomep. Kaxnmas ctpoka Tabmumbl OTIyCK
yKa3bIBa€T Ha  CTpPOKy  Tabmuibel PaboOTHMKM, COJAEpKallyIo
COOTBETCTBYIOIIIEE 3HAUEHHE TabenbHOro Homepa. CTpoku TaOJUIIbI
Otnyck, rae TaOenpubiliHoMep=406, oTHOCATCS K pabOOTHHUKY
[TonsikoBy WN.M.; ctpoku TabenbubliiHomep=409 — k pabOTHUKY
Kotosou H.II.

[Toqo6HOEe pa3zOueHHe AaHHBIX HAa HECKOJIBKO TaOJMI] AeiacTcs
Uit TOro, 4YToObl He ObuUlo 1yOnupoBaHus uHpopmauuu. I[lpu
nyOJUpOBAaHUN OJMHAKOBBIX JaHHBIX B HECKOJBKMX TaOJuIlax, BO-
MIEPBBIX, PACXOAYETCS JIUIIHSIS MaMATh, 4, BO-BTOPHIX, MOTYT MOSIBUTHCS
MPOTUBOPEYHUE B TAHHBIX, €CJIM U3MEHEHHUS 3a0bIJIM BHECTHU B IyOIMKAT.

CchbUTkM MEXIy TaOIUIlaMU OPraHU3yIOTCS MyTeM J100aBJICHUS B
CCBhUIAIOIIYIOCS. TAOJIMIYy CTOJOIOB, B TOUHOCTH MOBTOPSIIOMIUX (hopMaT
MEPBUYHOTO KJto4ya 0a30BOM TaOMMIIBI. DTH CTOJOIBI HAa3bIBAKOTCS
BHemHUM kitoduoMm (Foreign Key, FK). Buemnwmii iy Moxer
COJIEpKaTh TOJBKO PEATbHO CYIIECTBYIOIIME 3HAYCHUS TMEPBUYHOTO
KJto4a 0a3oBoi Tabmuipl. To ecTh He JOMycKaeTcs CUTyarus, Koria
BHEIIIHUN KJIIOY YKa3blBa€T HA HE CYIIECTBYIONIYIO CTPOKY 0a30BOM
TaOJUIBI (OTO HA3BIBAETCS CCHUIOYHOW I€JIOCTHOCTHIO). CCHIIOYHYIO
uenoctHocte CYB/I mpoBepstoT aBTromMaThdecku. [Ipu mombITke BBOJA
He AeiicTBuTenbHOro BHenHero kioda CYBJl renepupytot ommoky.

OTHOLIEHHE MOXET MMETh HECKOJBKO MOTEHIMATbHBIX KIIFOYEH.
BriOupasi u3 HUX NEPBUYHBIN KIIIOY, CTApAIOTCA BBIOpATh €ro CaMbIM
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«JIETKOBECHBIM», TO €CTh 3aHHMAIOIIUM MHUHHMAJIbHYIO MaMsTh. IDTO
JIelaeTCs MOTOMY YTO BHEITHUE KIIFOYU CCHUIAOIIUXCS TAOJIUI] JTOJKHBI
UMETb TOT k€ (opmaT, 4TO U MEPBUYHBIN KIIIOY IEJ€BOM TaOIHIIBL. A
4eM JUIMHHEE BHEITHUM KIIIOY, TeM OOJIBIIE MaMATH OH 3aiMeT Mpu
XpaHeHuu. Bo-BTOPBIX, MOUCK MO KOPOTKOMY KJIFOUY OBICTpee, YeM I10
JUTMHHOMY.

OnHako BEIOMPATh NMIEPBUYHBIN KITFOY, HCXO/IS TOJIBKO JIMIIIH U3 €T0
JIETKOBECHOCTH, HE CTOHUT. Ilopoil CTONOIBI, BXOMSIIME BO BHEIIHUE
KJIIFOYM, HECYT TIPSAMYI0 CMBICJIOBYIO HAarpy3ky B TOJYUHEHHBIX
tabnunax. IlosToMy Tmipu BBIOOpPE TEPBUYHOTO KIIOYa CIEAYET
YYUTBIBaTh HE TOJBKO pa3Mep, HO U POJIb TOrO KJIl0Ya B CChUIAIOIIUXCS
TabIHIaX.

briBaeT, 4TO0 BCE€ MOTEHIMAJIbHBIC KIOYM TaOIMIIBI 3aHUMAIOT
TOBOJILHO OOJIBIION 00BeM mamsaATH, UTOOBI HE CO3/1aBaTh TaKHE JKE
«TSDKEJIbIe»  BHEIIHUE  KJIO4YM, IpUOeraroT K  MCIOJb30BaHUIO
cypporatHoro kitoda. Cypporarasiii kitod (Ersatz Key) — 370 HOBBIi,
OOBIYHO YHCJIOBOM, CTOJIOEI, M00aBISEMBbI B ICIEBYIO TaONHIly B
Ka4eCTBE MEPBUYHOTO KIIHOUa,

OH uCMNoJIB3YeTCS TOJBKO JJIsi HyMEpallih CTPOK, U HHUKAKOIO
WHOTO cMbIcia: He Hec€T. CypporaTHbIl KIHOY OOBIYHO JeNaroT
ABTOMHKPEMEHTHBIM (auto increment), WM BBIOMPAIOUIUM CBOU
3HAQYEHUs CIyYallHbIM 00pa3oM M3 HEKoero auamnazoHa. Jlis tabnwil,
KOTOpPBIE BIOCJIEACTBUM MOT'YT OBITh OOBEMHEHBI B OJIHY (Hampumep, B
pacrmpeqieieHHpIX 0a3axX JaHHBIX), CYPPOTAaTHBIM KIIOY  MOXKHO
3anmonHATh 8-O0anToBeiMu 3HaueHusIMu GUID (Global Universal ID),
4TOOBI N30€KaTh COBITAJACHUS KIIFOUCH.

4.2 OrpaHuYeHus HEJOCTHOCTH

Kaxnapiii  crombenn CYBJl xpaHut [gaHHbie B OJAHOM U3
cTa”HaapTHbIX (opmaToB (moapoOHee cM. 1. 6.1 «CraHaapTHBIE THUIIBI
JaHHBIX»). Ha mpakThke HE BCE 3HAYCHUA W3 JHAIla30HA, KOTOPBIN
CIIOCOOEH XpaHUTh BBIOpaHHBIM (dopMar, SBJISIOTCS JOTHYECKU
KOPPEKTHBIMU C TOYKHU 3pEHUsI TpeaAMETHOUN o0siacTu, Hanpumep, mycTthb
JUISL TIPEACTABJICHUS KOJIMYECTBA TOBapa Ha CKJaJe BbIOpaH THUI
SMALLINT (2-6aittoBoe nenoe). Ero nuanazon ot 32768 no +32767,
M3 HEro JIOTMYECKH JIONMYCTUMBIMM SABJSIOTCS uuciaa >0, Tak Kak
KOJINYECTBO HE OTPUIATEIBHO.
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OrpanuueHus 1e10CTHOCTH (integrity constraints) — 3TO paBuia,
OTPAaHUYMBAIOIIUE JIOTUYECKH JOMYCTUMbIE 3HAYEHUsI CTOJIOIIOB C
HEJIbI0 TOAJIEPKAHUS TPABUIBHOCTU U TIOJHOTHI XpaHsIIeics B Oaze
JaHHBIX UHPOPMALIIH.

OrpanuyeHusi 1€JIOCTHOCTH JENSATCS Ha JICKJIapaTUBHBIE U
OTJIO)KCHHBIC. JleKmapaTuBHBIC OOBSIBIAIOTCS MPH co3aanuu Taomuiy b1,
M 32 WX BBINOJHEHUEM clieauT, Kak npasuio, CYB/. OtioxeHHbie
OTPaHUYEHUS LIEJIOCTHOCTH — ATO 0OJIe€ CIIOKHBIE MpaBUiia, KOTOpPbIE
HEBO3MOKHO peaju30BaTh uepe3 JACKIapaTUBHbIE OTPAHUYCHUSA, U
MPUXOAUTCA JJISI 3TOr0 MNPUMEHATH sA3bIKOBbIE cpeactBa CYDBJI
(Tpurrepsl, XpaHumsble mnpoueaypsl U (GyHkuuu). B stom maparpade
OylyT pacCMOTpPEHBbI BHUJbLI JEKJIapaTUBHBIX orpaHudyeHuil. OO0 wux
MporpaMMupoBaHuu Ha si3bike SQL cMm. m.6.3.

1. O6s3aTenpHoe Hanmnuue naHHbIX (NULL-3Hauenus)

OrpanuueHue 1EIOCTHOCTU HaKJIaJAbIBA€TCSI Ha CToyIOel, |
ONPEACISIET, MOXKET JIU 3TOT CTOJIOCI] UMETh ITyCThIE, HE 3allOJTHECHHbIC
sueliku (Tak Ha3biBaemble NULL-3HaueHus).

2. 3nauenue o ymonuanuio (DEFAULT)

OrpaHuyeHue 1eJOCTHOCTH 33/1a€T 3HAUCHUE IO YMOJYAHUIO JIJIs
cToJOna TaONMIBl. DTO 3HAYEHHE 3aHOCUTCA B SAYCUKY JIaHHOTO
cToJIOlla, KOT/Ia B KOMaHJI€ BCTaBKU WJIM OOHOBIIEHUSI CTPOKH HOBOE
3HAYECHUE JJIS1 OTOU TYEHKHU HE YKA3aHO.

3. [lepuunsiii kirod (PRIMERY KEY)

[lepBuuHbIii KIIOY y TaOMUIBI BCerAga OAWMH. DTO OAMH WIIU
HECKOJIbKO CTOJIOIIOB, 3HAYEHHUsI KOTOPBIX YHUKAIbHBI JJI1 KaXKJIOU
CTpOKU TaOIuIlbl. [IepBUUHBIN KITHOU UCIOIB3YETCS JJIsi OpraHU3alluu
cBsa3ed mexay Taomunamu. CTosOLbl, BXOJAIIME B TMEPBUYHBIN KIIOY,
Bcerga oos3arensHble (NOT NULL).

4. Yuuxkanpabie ctoiousl (UNIQUE)

DTO OrpaHWYCeHHUE IETOCTHOCTU HCMOJb3YeTCS s OOBSBICHHS
anbTepHATUBHBIX Kitouel. [lomoOHO primary key ykasbiBaeTr, 4TO
cTOJIOCI] WM Tpynna CTOJOII0OB HE MOTYT CAEPKAThb MOBTOPSIOUIUXCS
3HaueHui. Bee cTonobupl, Bxoasmue B orpanndenne UNIQUE, momkHbI
obiTe NIT NULL. Jlns opranumzanuu cBs3u 1:1 mexnay tabnuuamu
orpannuenne UNIQUE HaknaapiBacTCsi Ha BHEIIHUM KITIOY.

5. Orpannuenust Ha 3Hauenus cronodia (CHECK)

DTO OrpaHHYEHHE IMO3BOJSIET YKa3aThb JHANa30H, CIUCOK WU
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«MAacCKy» JJOTUYECKH JIOMYCTUMBIX 3HAYEHHI CTOJIONIA.

6. CcbUTOYHas 1EIOCTHOCTD

CYDB/J, moaaep>KuBarolye LEJIOCTHOCTh CCHUIOK IO BHEIIHUM
KJIF0YaM, aBTOMAaTUYECKHU MPOBEPSIOT, YTOOBI BHEIIHUI KIIFOY yKa3bIBa
TOJBKO Ha CYIIECTBYIOIIYIO CTPOKY IieJieBoil TaOmuibl. BHemniHue
KJIFOYM MOTYT CChUIATHCSl HAa CTOJOIBI MEPBUYHOTO KIFOUYA U CTOJOIIBI
UNIQUE.

3agaaumMcs BOMPOCOM: UYTO CTAHET CO CCHUIAIOIIAMUCS CTPOKAMH
MIPU yIAJICHUU 1EJIEBOM CTPOKHU TAOJUIIbI, BEAb BHEITHUM KJTIOY JTOJIKEH
yYKa3bIBaTh TOJBKO Ha CYIIECTBYIOIIYIO CTPOKY IiejeBoi Tabmuiel? Ha
nogobnytro curyanuo CYBJl Moxker pearupoBaTb OJHUM U3
CTaHAAPTHBIX CIIOCOOOB:

1) xackagnoe ynanenne (DELETE CASCADE) — npu yaanenuu
LIEJIEBOM CTPOKU aBTOMATHUYECKHU YAAISIOTCS BCE CCHUIAIOIIMECS HA HEE
CTPOKHU MOTYMHEHHBIX TAOJIHII.

2) zanpemienne yaainenuss (DELETE NO ACTION, DELETE
RESTRICT) — CYB/] 3anmpemaer yajJeHUe CTPOKH, TOKA HA HEE €CTh
ccbuikd. Hy>kHO CHadana ynanuTh BCE CChUIAKOIIMECS CTPOKHU, a 3aTEM —
LIEJIEBYIO CTPOKY.

3) ycranoBka BHemHero kirodya B NULL, wim B 3HadueHue mo
ymomuanuto (DELETE SET NULL / DELETE SET DEFAULT) — npu
YIAJCHUU 1IEJE€BOM CTPOKH I0JI€ BHEIIHErO KIIF0YA YCTAaHABIMBACTCS B
NULL, unu 3Ha4eHUE MO0 YMOJTYAHUIO.

AHaJIOTUYHBIE THUIBI PEAKUUM  NPEAYCMATPUBAKOTCS  MPHU
M3MEHEHHUM 3HAUYCHUS IepBUYHOIO Kitoua 1eneBoi tadaunsl: UPDATE
CASCADE, UPDATE NO ACTION, UPDATE SET DEFAULT,
UPDATE SET NULL.

OnucaHHbIE BBINIE JCKIAPATUBHBIC OTPAHUYECHHS LIEJTOCTHOCTH
CYDBJl aBTOMaTMyecKd TIPOBEPSECT TMEPEN  KaxIOW OIepalnueu
u3MeHeHus: TaOnuibl. Ecimm  orpannuenus Hapymarotcs, CYbBJI
OTMEHSET ONEPAIUIO U BBIJAET COOOIIEHNE 00 OIINOKE.

4.3 IIpaBuiia npeodopa3oBanus EB-monenn B pejIaiinOHHY 0

1. Kaxmoii CyniHOCTH CTaBUTCS B COOTBETCTBUE PEISIIMOHHAS
tabnauna. OgHO3HAYHBIE aTPUOYTHI CYITHOCTH CTAHOBSATCS CTOJIOIIAMM
TaOMUIBI, HUASHTH(PUKATOP CYIMIHOCTH — IEPBUYHBIM  KITFOUOM.
OO0s3arenbHble aTpuOyThI CYIHOCTH Mojy4aroT cBoiictBo NOT NULL,
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HeoOs3aTenbHble — NULL. IlpousBogHble aTtpuOyThl CYIIHOCTH
peoOpa3yroTCsl B BBIYUCIUMBIE CTOIOIIBI.

2. KaxxnmomMy MHOTO3Ha4yHOMY aTpUOYTy CYUIHOCTH CTaBUTCS B
COOTBETCTBHUE OTJeIbHasA Tabnua. B Hee 100aBiisieTcsl BHEIIHUM KITIOY,
CCBUIJIAIOIIMICS Ha COOTBETCTBYIOIIYIO CTPOKY 0Oa30BoM Tabiuibl. Ha
Hero craButrca orpannyenne DELETE CASCADE u UPDATE
CASCADE.

3. CBm3p Tuma 1:1 peanmusyercs Tak: B Taliumy,
COOTBETCTBYIOIIIYIO  CYIIHOCTM C KapAWHAJIbHBIM 4ucioM M
n00aBseTCsl BHEIIHWUN  KIIOY, CCHUIAIOIIMICA Ha Tabmuiy ¢
KapauHaibHbIM uuciaoM 1. Eciam cBA3bp He o0Osi3aTenbHasi, BHEUIHUN
kimou nonydaer coiictBo NULL, mpu oOs3zatensHoil cBsazu — NOT
NULL.

4. Csi3b Tuna 1:1 opranuzyercst HECKOJIBKUMU CITOCOOAMU:

— €CIM CBsI3b C 00EuX CTOpOH 00s3aTeNbHasl, NIBE CYIIHOCTHU
CIIMBAIOTCS B 0JIHY (0/1HA 0OIIIas TabIuIIa).

— €CJIM CBSI3b XOTSA OBl C OJHOW CTOPOHBI HE OOs3aTelbHas, TO
Ta0JuIa, COOTBETCTBYIOIIAA HE O00S3aTEIbHONW CBS3U, CTAHOBUTCS
0a30BO, a BO BTOpPYI TaOJWIy J00ABJISETCS BHEIIHUN KIIIOY,
otmeueHHbIN cBoiicTBOoM UNIQUE.

5. MopemupoBanue cBs3u M:M OpoucXOAUT IyTEM BBEACHUSA
JOTIOJITHUTEILHOM TaOJIUIIbI, KOTOpasi CBsi3aHa C KaXXJIOW M3 MCXOJAHBIX
Tabnauir cBsizblo M:1. OHa COCTOMT M3 JIBYX BHEIIHUX KJIIOUEH,
CCBUIAIOIINXCSI COOTBETCTBEHHO Ha TMEPBYI0 W BTOPYIO TaOJIUIIBI.
[lepBuUYHBIN  KJIOY  ATOM  TAOJMIBI  COCTaBHOW, COCTOUT U3
COBOKYIHOCTH BCEX BHEITHUX KITFOUEH.

6. ATpuOyThl CcBs3el TPeoOpa3yroTCs B JAOMOJHHUTEIHHBIC
CTOJIOLIBI, T0OABIIIEMbIE B TAOJIUILY, COJIEPHKAIIYIO BHEIIHMM KIto4. Tak,
atpuoyt cBsizu ABOHEMEHT CpokBo3Bpara (cm. puc. 4) BoiiieT B
coctaB Tabnunpl Kaura. AtpuOythl cBsizeit M:N no0aBisroTcs Kak
JOTIOJIHUTEIBHBIE CTOJIOIBI B TA0IUITY, IPEACTABIISIONIYIO CBSI3b (11.5).

7. CnaOble CYIIHOCTH MOJACIUPYIOTCA OTJEIbHON TaOJIHIIEH,
CBSI3aHHOM TI0 BHENIHEMY KJIIO4y C TaOduIen, MnpeacTaBisionen
CWIbHYIO CyIIHOCTh. Ecnmu cnabasi CymHOCTb HICHTH(PUKAITMOHHO-
3aBUCHMAs, €€ TEPBUYHBIA KIIOY OyJeT COCTaBHBIM, OH OyJIeT
BKJIIOYaTh CTOJIOIBI BHemIHero kiroda (id cunpHOM cymHocTH). Ha
BHEITHUHN KJIIOY cjlaboi cymHocTH HakianabiBaeTcs nmpaBmwio DELETE
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CASCADE u UPDATE CASCADE.

8. Jlisi mpencTaBiaeHUs] HEPAPXUM CYIIHOCTEM €CTh HECKOJBKO
CIOCOOOB:

— KaXXJOMY THUIly CYIIHOCTH (CYNEPTUIy U KaXKIOMy MOATHUITY)
COOTBETCTBYET OTJeNbHAs Tabnuia. B Tabmuily cynepruna mnepexonsT
BCce aTpuOyThl 0a30BOM CYIIHOCTH. B TaOmUIlBl MOATUIIOB — aTpUOYTHI,
cenndryecKkrue s KakaAoro moATumna. [lepBUYHBIN K04 TaOIUIIBI
CylepTuria, Kak NpaBWIO, CypporaTHbiil (uaeHTtuduxkatop cBsizu). B
TaOJULIBI, TPEICTABISIONINE TOATHUIIBI, TO0OABISIOT BHEUIHUM KIIIOY,
YKa3bIBAIOIIUNM HA TAONHITy cynepTurna (BHEIIHUN K104 OJJHOBPEMEHHO
SBJISICTCSl TIEPBUYHBIM KJIIOUOM TaOJHUIIBI TOJTHIIA) CO CBONCTBAMH
DELETE CASCADE, UPDATE CASCADE. 2ToT croco6 mpurojiex
JUTS TFOOBIX MepapXuil CyITHOCTEH.

— TaOJUIIBI CO3/IAI0TCS TOJBKO ISl MIOJATUIIOB, CYTIEPTUIT TAOJIHIIBI
He umeeT. Habop cTonb110B ka0 TaOaUIIbl COCTOUT U3 HACJIETYEMbIX
aTpuOyTOB CymHepTUINla W aTpUOyTOB COOTBETCTBYIOIIETO MOATHIIA.
Cnoco6 moAaXoauT I  MOJEIUPOBAHUSA  B3aMMOMCKIIIOYAIOIIUX
NoATHUIIOB. B peanu3anuy BO3HUKAET PAJT CIIOKHOCTEH:

1) ecnu mpOCTPaHCTBO MEPBUYHBIX KIIOUEH TaOIMUI-TIOATUIIOB
oo1ee;

2) eclii Ha CyNEPTHUIl €CTh CChUIKU U3 JPYTUX CYLIHOCTEM.

— TpPETUH CIOCOO0 MPUTOJIEH TOJBKO MJIi B3aUMOMCKIIFOYAOIINX
noATUIIOB. Bce CymHOCTH, BXOISIIME B HEPAPXUIO, MPEACTABIISIOTCS
oaHOM o01er Tabauiiei. Habop e€ cTonb1oB sBisieTcs 00beIMHECHUEM
aTpuOyTOB BCEX CyIep- W TMOATHUIIOB. ATpUOYTHI, pa3iuyaroIiuecs y
MOJTUIIOB CYIIHOCTEH, moMeuaroTcst kak HeoOsi3arenbHbie (NULL). Jls
pazuyeHus OJHUX TMOATUIIOB OT JPYTrUX OOBIYHO J0OaBIISIETCS
JTOTIOJIHUTEIBHBIN CTOJOEN, T/1€ KOJUPYETCA TUI CYIIIHOCTH.

9. CBsA31 MEXy CYLIHOCTSIMHU CO CTEIEHBIO 3 M BBIIIEC CTAPAKOTCS
pa3IOKUTh Ha OWHApHBIE CBSI3M, M 3aTeM MPOMOJICITHUPOBATH
CTaHJapTHBIM 0Opa3zoMm. J[pyroil BapuaHT — AJisi MOACIUPOBAHUS CBSA3U
CTEMEHU W CO3JIaeTcsl OTAEibHas Tabnuua, coiep:kamias M BHEUIHHUX
KJIF04eH (110 YKCITy CBSI3BIBAEMBIX KJIACCOB CYIIHOCTEH), YKa3bhIBAIOIINX
Ha COOTBETCTBYIOIINE TAOIHUIIBI.

10. B nomydyeHHOM PpPENSIUMOHHOM MOJEIA  MPOBOJAUTCA
HOpMayM3anus (CM. 11.5).
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S Hopmanu3zauus
5.1 AHomanuu MoaupUKAUN

Cnydaercs, 4YTO B  PEISIUOHHBIX  TaOIMIAX, MMEIOIIUX
ONPEACICHHYI0 CTPYKTYpPY. Ha3blBAEMYI0 aHOMAaJbHOHM, OINepanuu
Moaudukauu  (BCTaBKa,  yJaJICHUE, PEJAKTUPOBAHHUE)  MOTYT
NPUBOAUTH K HEXeNaTeJbHBIM MOCIEACTBUSAM. PaccMoTpum mpumep.
[IpocTenpkass 06a3a NaHHBIX CKJIaJa XO3TOBAPOB XPaHUT, KOT/AAa KaKoOM
TOBap NOJIy4deH, M B KakoM KosinuectBe. [lo ogHOMY JOKyMEHTY
(HakIagHOM) Ha CKJIAJ MOTYT IOCTYHNUTh HECKOJIBKO Pa3IMYHbIX
ToBapoB. ER-Mozens cocrout u3 oanoil cymuoctu [IPUEM TOBAPA
(cm. puc. 9, a), koTopast mpeoOpa3zyeTcs B PEISLUUOHHYIO Ta0auIy (CM.
puc. 9, 6).

[TIPHEM TOBAPA

Tosap
Kontiecmeno
Founuya HIvepenis

Hama
Hawep ooxymenma
a)
ITpuem TOBapa
Ennauner
Tosap Kon-80 . Jara Howmep nok-ta
I'vo3ou 100 10 KT 2021-10-21 58
I'so3au 120 10 KT 2021-10-21 58
[InaHT pe3nHOBBIN 150 MeTp 2021-10-28 59
Bbpyc 6000x40x40 12 Ky0.M 2021-11-02 60
0)

Pucynok 9 — ER-nuarpamma (a); COOTBETCTBYIOIIIEE €i
oTHoIIeHHE (0).

Ecnu MBI yiaiuM CTPOKY, OTHOCAIIYIOCS K JIOKyMEHTY 59 (cm.
puc. 9, 6), TO ymamuM HE TOJBKO HH(pOPMAIUIO O TOM, YTO IIO
JOKYMEHTY IIOJy4YeH HIJIAHT, HO M TO, IUJIAHT OOBIYHO H3MEPSETCS B
MeTpax. ¥Yaamuss (pakThl, OTHOCSIITUECS K OAHOM 001acTH (TI0 HaKJIaJHOU
No 59 mnonydeH maHr), Mbl HENPOU3BOJILHO yaansieM (aKThl,
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OTHOCSIIIMECS] K JApyrol ooOmactu (€IUHUIEH H3MEPEHUs IILJIAHTOB
SBJISIETCSI TIOTOHHBIM MeTp). OTO HA3BIBACTCS AaHOMAIMEH yajeHUs
(deletion anomaly).

Tabnmuma Ilpuem ToBapa mMeeT aHOMalMIO BCTaBKHU (insertion
anomaly). AHOMausi BCTaBKU MPOSBISIETCSI B TOM, YTO MBI HE MOXKEM
3anucaTh B TaOJMIy HEKOTOpBIM (hakT, HE yKas3aB JOIMOJHUTEIHHO
apyroit gakt. [Tpeamnonoxum, Mbl XOTUM 3anucarh B 0a3y, 4To (anepa
U3MEpsIeTCs B JIUCTaX, OJHAKO Mbl HE MOXEM BHECTH 3TU JIaHHBIE B
tabnuny Ilpuem_ToBapa, moka Ha ckiaj HE MOCTYMHUT XOTS Obl OJUH
JucT (aHepsl.

Tpetuii Tun aHomanuii — a”omanusi oOOHOBieHus (update
anomaly). Jlomyctum, omneparop omuOcs MOW BBOJE, U JOKYMEHT 58
HYXHO ObLIO OTHecTH HE K 21, a k 22 okTs16ps 2021 r. (cm. puc. 9, 6).
YroObl HCHpaBUTH OTy OMMOKY, HYXHO HAWTH BCE CTPOKH,
OTHOCAIIMECS K JOKYMEHTY 58, U MU3MEHUTh B HUX sueckiky JlaTta Ha
2021-10-22. 3necy aHomanusa MoAUGUKAIUKN OPOSIBISETCS B TOM, YTO
pu U3MEHEeHUHU ojHoro (akta (HakiamHas NeS8 co3mana 21.10.2021),
MBI BBIHYXJIE€HBI MOJIU(PUIIUPOBATH HECKOIBKO CTPOK TaOJIMIIBI.

AHOMasibHasE CTPYKTypa TaOJHI] TPUBOJUT K HU30OBITOYHOCTHU
naHHbiX. ®dakt, duYro gokymeHT No58 cozmam  21.10.2021,
npoAyOJMpPOBaH B HECKOJbKUX CTpoKax. M30BITOUHOCTH HE TOIBKO
TpaTUT  JIMIIHIOK  [aMsATh, HO  JONMYCKAaeT  CYIIECTBOBAHUE
MPOTUBOPEUUBBIX JTAHHBIX (OJIUH U TOT K€ IOKYMEHT MOKET OTHOCHUTCS
K pa3HbIM JlaTaM, €CJIi OIIMOUTHCS TIPH BBOJIE).

AHoMmanuu, npucyTcTBytomue B Tabnuie [lpuem ToBapa, MOXHO
OMHUCaTh CIECAYIONUM 00pa3oM: MpoOieMbl BOZHUKAIOT M3-3a TOTO, YTO
TabauIa CONEPKUT (HAKThI, OTHOCSIIUECS K Pa3TUYHBIM TEMAM:

1) B KakuxX eJUHUIIAX U3MEPSET TOBAP;

2) Korja co3/iaH JIOKYMEHT;

3) Kakue TOBaphl MOJTYUYEHBI 110 JAHHOMY JTOKYMEHTY.

Korma ™Mbl go0aBisieM CTPOKY, HaMm MPUXOIUTCS J00ABISATH
MH(pOpMaIMIO, 3aTPArUBAIOIIYI0 PA3JIMYHbIE TEMbI; TOUHO TaK €, KOorjaa
MBI yJaJisieM CTPOKY, Mbl BBIHYXJEHBI YJaIsATh JaHHbBIC, OTHOCSIIUECS
cpa3y K TpeM TeMaM.

CyTh HOpMaIHM3allMK COCTOUT B TOM, YTOOBI pa30MBaTh TaOIUIIbI,
CoZIepKallue HECKOJIbKO TEM, Ha JIBE WM Oosee TaOIUIbl, KaKIas U3
KOTOPBIX OyJeT cojaepaTh POBHO OJHY TeMmy. Tak, aHOMaJbHYIO
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tabnuny [Ipuém ToBapa MOKHO ObLIO ObI pa30UTh Ma TPU TAOIUILIBL:
Tosaps! (Toap(PK), Enunurnia usmepenus)
Hoxymentsi(Homep nokymenrta(PK), [Jarta)
[Toctymnenus:_ Tosap(FK, Homep noxkymenra (FK), KonnuecTBo)
HetrpyaHo mpoBepuTh, UYTO TMOJYyYEHHBIE TaOJUIbl JIUIICHBI
AHOMAJIUU.

5.2 HopmajibHbie popmbl

B 70-x romax XX BeKa TEOPETUKH PEJSIMUOHHBIX 0a3 JaHHBIX
OoOHapY>KUBAJU PA3JIMUHBIC TUIBI aHOMAJTUN MOIU(UKAIIUN, BEI3BAaHHbIE
CTPYKTYpOU OTHOMIEHUHU. Kiaccel OTHOLIEHUM, JIMIICHHBIE aHOMAIUU
ONPE/ICIICHHOTO THUIIA, HAa3bIBAIOTCS HOPMAJbHBIMU (opMamu (normal
forms). M3BecTHO cemMb HOpMalIbHBIX (hOpM: TiepBasi, BTOpasi, TPEThs,
yeTBepTas, naras HopmajabHbie hopmbel (1HD, 2HD, SHD, 4HD, SHD),
HopmaneHas ¢opma boiica-Kogma (HOBK) u momeHHO-KITIOUEBas
HopmansHas ¢opma (JKH®). Hopmanbubie GOpMbl SBISIOTCA
BJIOKEHHBIMU ApYr B Apyra (cMm. puc. 10). To ecTb OTHOIIEHUE BO
BTOPOH HOpMallbHOM (opMe SBISICTCS OTHOIICHHEM B TEPBOM
HOpMaJIbHOM (hopMme, a oTHolIeHHe B SH® oHOBpEMEHHO HaXOJUTCS B
4H®, HOBK, 3H®, 2HD, 1HO.

Pucynoxk 10 — Hopmanbsubie ¢hopmbl

[TepBas HopManbHas popma (1% normal form) - IHD

Tabmuua wHaxomutcs B 1H®, eciu oHa yJaOBIETBOPSET
OIIPEACIICHUIO OTHOLICHUS.

Tabnuna, wHaxoxsmascs B IH® woxer ObITh MOJBEPKEHA
aHomanusiM. bonee crapmme HopMmaiibHbie (OPMBI  TIO3BOJSIOT
n30€KaTh OMpPEETICHHBIX TUIIOB AaHOMAJIUH.
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[Ipexxae yeMm meperlTH K U3yYEHUIO BTOPOW HOpMalbHOU (POpPMBI,
HEO00XO0AMMO BBECTH TOHATHE DYHKIIMOHATHLHOW 3aBUCUMOCTH MEXKIY
aTpuOyTaMH OTHOIIICHUS.

dyHkIMoHaIbHas 3aBUcUMOCTh (functional dependency) — Takas
JIOTUYECKAsl CBSI3b MEXJy aTpuOyTamMu OTHOUIECHWS, NMPU KOTOPOH MO
U3BECTHOMY 3HAQYEHUIO OJHOr0 arpuOyTa MOXKHO Halth (WiH
BBIYUCIINTH) 3HaUC€HHUE Jpyroro arpuOyra. Hampumep, 3Has Ha3zBaHUE
ToBapa, no tabnuue [Ipuem Toapa (cMm. puc. 9, 6), MOKHO ONPEIEIIUTD
CIWHUILY M3MEPEHUs] OSTOro TOBapa, MW OTO 3HAUYCHUE OyIeT
CAVMHCTBCHHBIM: aTpuOyT «EmwmHuna w3MepeHus» (YHKIIMOHAIBHO
3aBUCHUT OT aTpuOyTta «ToBap». OOparHOEe yTBEpKIaeHHE, YTO «ToBap»
(YHKIIMOHAILHO 3aBUCHUT OT «EnuHWIl M3MepeHus», He BepHO. 3Has
CAUHUIY U3MEpeHusi (Hampumep, Ky0.M), MOXKHO OIpPEICTUTh
MHOKE€CTBO TOBAapPOB, HO HE OJMH €TUHCTBEHHBI.

dyHKIIMOHAIbHAS — 3aBUCUMOCTb 0003HavaeTcs crpeiikoit Toap
— Enununa wusmepenus. ATpuOyTHI, CTOSIIIUE CJEBA OT CTPEJIKH,
Ha3bIBAIOTCA JIETEPMUHAHTOM, CIIPaBa OT CTPEIKU — 3aBUCUMOCTBIO.

bonee QopmanbHO MOXKHO ONpeACHUTh (PYHKIMOHAIBHYIO
3aBUCUMOCTh Tak: ecii A u B — arpuOytel B Tabmune T, TO
¢yHKIMOHANbHAsT 3aBUCUMOCTh: A—B o00o3Hauaer, 4Tto eciau JBe
CTpOKHM B Tabmuile T MMEIOT OJIHO U TO K€ 3Ha4YeHUE aTpudyTa A, TO
OHM HMMEIOT OJIHO M TO € 3HaueHwe atpuOyrta B. D10 ompenenenue
TaKXe MPUMEHUMO, ecii A U B — MHOecTBa CTOJIOIIOB, & HE MPOCTO
OT/ICJIbHBIE CTOJIOLIBI.

Bropas HopmanbHas Gopma (2" normal form) —2H®D

MN3BecTHO, YTO MO 3HAYECHHUIO TIEPBUYHOTO KJIOYa MOXKHO
OJIHO3HAYHO OMNPEACNIUTh 3HAYCHHUS OCTAIbHBIX SYEEK STON CTPOKH.
CrneoBaTeibHO, BCE HEKJIIOUEBbIE aTpUOYThl (PYHKIIMOHAIBLHO 3aBUCST
OT MEPBUYHOTO KJIIOYA.

[lepBuunsbiit kitou Tadnuuel [Ipuém_Tosapa coctaBuoit — (Tosap,
HomMmep nokymeHTa), OT HEro 3aBUCST HEKIIIOUEBBIE aTPUOYTHI:

(ToBap, Homep nokymenta) — KonnuecTBo

(ToBap, Homep nokymenta) — Equnuiia usmepeHus

(ToBap, Homep nokymenra) — Jlata

JlokazaHo, 4TO  OTHOIIEHWE OyJeT HMEThb  aHOMAaJuu
MOJU(UKAIIUK, €CIM  CYIIECTBYIOT 3aBUCUMOCTH  MEXKIY  €ro
aTpuOyTaMu, MPH KOTOPBIX HEKIIOUEBBbIE aTPUOYThl (HYHKIIMOHAIBHO
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3aBHUCAT OT YaCTU COCTABHOIO MEPBUYHOTO KIIKOYA.

B tabnuie [Ipuém ToBapa Takue 3aBUCUMOCTH €CTh:

ToBap — Enununa usmepeHus

Howmep noxymenta — Jlata

JIJ1st TUKBUIAlIMK aHOMAJIUH UCXOJIHYIO TaOIuIly clielyeT pa3ouTh
Ha OoJjiee MeJIKHE TakK, 4YTOOBl JACTEPMUHAHTHI (DYHKIIMOHATBHBIX
3aBUCUMOCTEN 00pa3oBalii MEPBUYHBIC KIIOYH dTUX Taomui, B Hamem
npumepe Tpu aerepmuHanta: Toap, Homep mokymenta u (Tosap,
Homep nokymenTa), — 00pa3yroT MepBUYHBIE KIFOUYH TPEX TAOJIHII;

T1(Tosap, Ennauna nsmepenus)

T2(Homep nokymenra, /lara)

T3(ToBap, Homep nokymenta, Konuuectno)

[TomyyuBmmiicss pe3yabTar COBHAJAET C TMOJYYEHHBIM U3
UHTYUTUBHBIX cooOpaxkeHuit (m. 5.1). Tabmumer T1, T2, T3 numens
aHOMaJIMi, OHU COOTBETCTBYIOT BTOPOM HOpMaJIbHOM (popme:

Onpenenenue: Tabiuila HAXOJAUTCS BO BTOPOW HOPMaJbHOU
dbopme (2ZHD), ecnu ona ynosnerBopsier onpeneneauto 1HD u Bce ee
aTpuOyTHhI, HE BXOJSIINE B MIEPBUYHBIN KIIHOY, PYHKIIMOHATBHO 3aBUCSIT
OT TMEPBUYHOIO KIKOYa H HE 3aBUCAT OT YacTH INEPBUYHOIO KIIFOYA.
OTtcrona cieayeT BBIBOA: BCE TaOJUIIBI C TPOCTHIM MEPBUYHBIM KITIOUOM
Haxoadarcs Bo 2HO.

PexoMeHnpaiuu: eciny B TaOJUILy BBEJICH CYppPOraTHbIA KIIOY (15
3aMEHbI JJIMHHOTO MH(OPMAIMOHHOTO KJIF0Ya Ha 00Jiee KOPOTKHIl), TO
IPA TPOBEICHUHA HOPMAIIM3AIMU CIEAYET MBICJIEHHO MOJAMEHSTH
CyppOraTHbIi KJIt04 Ha HH(MOPMAIIMOHHBINA K04,

Tpetbsa HopmanbHas popma (39 normal form) — 3HD

PaccmoTpum oTHOIIEHHE

[TocraBuuku(Mms, I'opon, Ctpana, Kox mexropona, Tenedon)

AtpuOyTt VMst — nepBuyHbIN Kito4. [10CKOJIBKY NEPBUYHBIN KITIOY
MpOCTON, OTHOlIeHUEe HaxoauTcss B 2ZH®. B oTHoOIIEHHUH CYIIECTBYIOT
cieaymoumye QyHKIMOHATbHbBIE 3aBUCUMOCTH:

Nwms — Topop /*BbiTekaet U3 onpeaeieHus NepBUYHOIO Kitoua™/
Nms — Ctpana /*BbITeKaeT U3 onpeeeHus NEPBUYHOIO Kiroua */
Nwmst — Koxa mexxropona /*u3 onpeeseHus MepBUYHOTO KiTroda™/
Nwmst — Tenedon /* U3 onpenenaeHus NepBUUHOTO KiTroda™®/

I'opog — Crpana

I'opox — Koa mexropoaa
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Tabnuna umeer anomanuu. Hampumep, mnepexoj HaceIeHHOrO
MyHKTa B BEJICHUE APYTOro rocyJapcTBa BhI3bIBAET MOJU(PUKAIIUIO BCEX
CTPOK, B KOTOPBIX OH yrioMuHaercs. Kpome Toro, Tabnuna [loctaBmmku
n30bITOYHA, U JOMYCKAeT BBOJI MPOTUBOPEUYHUBBIX JAHHBIX (OJUH U TOT
K€ TOpoJ B Ppa3HbBIX TrocyJapcTBax). AHOMalIuM B  TaOule
00yCJIOBJIEHBl (PYHKIIMOHAILHON 3aBUCUMOCTBIO MEXKAY HEKIIOUEBBIMU
aTpuOyTaMu

['opon — Crpana

I'opox — Kon mexropona

Omnpexenenue: Tabnuia HaAXOAUTCA B TPEThEH HOpMaIbHOU dopme
{3H®), ecniu oHa ynoBierBopsieT onpenenennto 2HD u He cyiiecTByer
(YHKITMOHATIBHBIX 3aBUCUMOCTEN MEXIY HEKITIOUEBbIMU aTpUOyTaMHu.

Jns nukBupanuu  aHomanuid Tabnuiy IlocTaBimiuku cremyer
pa3ouTh HA JIBE TAOIHIIHI:

I'opona(I'opon, Ctpana, Kog mexroposia)
¢ (PYHKIIMOHAJIbHBIMU 3aBUCUMOCTSIMMU:

['opon — Ctpana, 'opog — Koxa mexroposa, u Tabauiry

[TocraBuuku(Mwms, 'opoa (FK), Tenedon)
¢ (PYHKIMOHAJIbHBIMU 3aBUCUMOCTSIMHU:

Nwmst — Topon, Ums — Tenedon

Kaxnas u3 nonydyeHHbix Tabnuin HaxoautTca B 3H® u numena
aHOMaJIii MOIU(UKAIIUH.

Hopmansnas ¢dopma boiica-Kogna (Boyce-Codd normal form,
BC/NF) - HOBK

[lepBuunbIit K104 TabaUIEl ['Opoaa — 3To CTpokoBEIM cTondem. C
IETbI0 HSKOHOMHUHU TMaMSATH BBEAEM UYHCIOBOW MEPBUYHBIA KITIOU
Konl op:

I'opona(Koxal'op, I'opoxn (Unique), Ctpana, Kox mexropona )

Brinumiem QyHKIIMOHAIBHBIE 3aBUCUMOCTH:

/*W3 ompeaeseHus MEPBUYHOTO KITFo4Ya ciaeayeT: ™/

Konl'op — I'opon

Koal'op — Crpana

Koxal'op — Kon mexropona

/*npexxane GyHKIIMOHAIbHBIC 3aBUCUMOCTH OCTAJIUCH B CUJIC: */

I'opon — Crpana,

I'opon — Kox mexropona

/*nmockonbky I'opon u Koal'op B3arumo3ameHseMbl: */
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I'opox — Koal op

Tabnmuna T'opoga nuineHa aHoManuid Moju(UKAIUK, OJHAKO
nocyie  J00aBlIEHUS  CYppOraTHOrO  IMEPBHUYHOIO  KJIOYa  OHa
nportuBopeyut omnpeneneHnro 3H®. JIna npusenenus k 3HD ce
cie0BaJIo Obl pa30UTh Ha JABE TAOIHUIIBIL:

Koasil'opogos(Koal'op, I'opox (Unique))

CrenenuaOl oponax(Koxal op, Ctpana, Kox mexropona),

XOTSI HHTYUTUBHO SICHO, 4TO 3TO a0cyp1. CTOJKHYBIIUCH C MOJI00HBIMU
HECYPa3HOCTSIMH, KOTOPhIE MOTYT BO3ZHUKATh HE TOJIBKO M3-3a BBEIACHUS
CypporaTHBIX TMepBUYHBIX Kiarouer, boiic m Komn oGocHoBaiin u
npeioxuiu 0ojiee crporoe omnpeaenenne 3H®, KoTopoe ydyuThIBaeT,
YTO B TAOJIUIIE MOXKET OBITh HECKOJIBKO BO3MOYKHBIX KITIOUCH.

Onpenenenue: TabnuIa HaXOAUTCA B HoOpManbHOU (opme boiica-
Konna (HOBK), ecnu HeknmroueBbie aTpuOyThl PYHKIIMOHATBEHO 3aBUCST
TOJIBKO OT BO3MOXHBIX KJIIOUEH, W HE 3aBUCAT OT YacTed OSTHUX
MOTEHINATBHBIX KITIOUECH.

Tabmuma ['opoma naxomgutcs B H®OBK, mockonsky Koal'op u
["opon sABIISIFOTCSI BOBMOXKHBIMU KJIFOYaMH OTHOILICHUS.

H®BK 3akntouaer B cebe orpanuyeHuss 3HD (B cmbicie
OTCYTCTBUSI (DYHKIIMOHAJIBHBIX 3aBUCHMOCTEH MEXIYy HEKIIOUECBBIMU
atpubyramu) u 2H® (B cwmbicie 3ampera Ha (QYHKIMOHAJIbHbIC
3aBUCHUMOCTH OT YaCTH COCTABHOTO MEPBUYHOTO KITIOYA).

Yersepras HopManbHas Gpopma (4™ normal form) — 4HD

B oTHOmIEHHSIX BO3MOKHBI APYTHM€ BUAbI aHOMAJIH, CBA3aHHbBIE C
HaJlMuYMeM MHOTO3Ha4YHbIX 3aBucumocTed (multivalue dependency)
Mexay arpubyramu. I[lo ompeneneHuto, aTpuOyT A MHOTO3HAYHO
onpenensier aTpudyT B Toi e TaOnuilbl, eciau A KaXJA0ro 3HaYeHus
aTpubyta A  CYWIECTBYET XOPOILIO OMNPEACIICHHOE MHOXECTBO
COOTBETCTBYIOIIUX 3HaueHUW B (oOo3Hauaercs A—>B, uuraercs:
«aTpuOyT A MHOTO3HA4YHO ompeaenseT B»).

Hanpumep, B Tabnuiie ['oposa 1o Ha3BaHUIO CTPaHbl MOXKHO OBLIO
ONpPEACINTh  MHOXECTBO  Ha3BaHMl  (WIM  KOJOB)  TOPOJIOB,
cinenpoBarenbHo, Crtpana —> Topox (Ctpana —> Koal'op). Ilpu
paccmotpenuu 2H®, 3HO, HOBK mbl He oOpaimmany BHUMaHUS Ha
MHOTrO3HauHbIe 3aBucUMOCTH B Tabiunax [Ipuem Tosapa, [locraBuiuky,
X0Ts oHM U Obuiu: Enununa_wmsmepenus —> Tosap, (Homep
nokymenrta, Jlata) —>Tosap, Crpana —> lopon. 3xaech aHoManuu
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ObUTM  BBI3BAHBI HEXKEJIATeNIbHBIX  (DYHKIMOHAIBHBIX
3aBUCUMOCTEM.

B Moaenu «CyniHOCTh-CBSI3b» BBOJAWIIOCH MTOHATHE MHOTO3HAYHBIX
atpuOyTOB. MHOTO3Ha4HBIM aTpUOYT — 3TO MACCHB OJIHOTHITHBIX
3HayeHuid. Hampumep, cucok kioueBbix ciaoB cymnoctu KHUT'A (cwm.
puc. 4). IIpu nepexone ot ER-Moaenu k pessiiiiOHHON MHOTO3HAYHbIC
aTpUOYThI BEIHOCSATCS B OT/JICJIbHYIO TaOJHUITY, CBSA3aHHYIO CBsI3bI0 M:1 ¢
Tabnuien, npeacrapismomeit cymHocth (1m.4.3,(2)). Ecau storo He
ciaenatb, a IIOMECTUTh MHOTO3HAyHbIe aTpUOyTHI BMECTE C
OJIHO3HAYHBIMM B OJIHY TaOJuIly, TO BO3HHUKAeT HW30BITOYHOCTH W,
BO3MOXXHO, aHomanuu. Hampumep, eciu Bce arpuOyTbl CYUIHOCTHU
KHUT'A (cMm. puc.4) mnomecTuTh B OJHY TaOiuily, TO CTpPOKH,

OTHOCAIHUECA K OI[HOI>'I KHHUI'C, Pa3JIUYar0TCA TOJIBKO B IOCICIHCM

HaJIMYUEM

CTOJIOLE.

NuB [udp ABTOp HasBanue N3n-Bo l'on Kunrou.
Ne CJI0BO
11706 | 681.3C65 CopokuHa [IporpammupoBanue | CIIb:BXB | 2002 | npaiiBep

C.H. JpaliBepOB
11706 | 681.3C65 CopokuHa [IporpammupoBanue | CIIb:BXB | 2002 MaKeT
C.H. JIpaiiBEpPOB 3amnpoca
11706 | 681.3C65 CopokuHa [IporpammupoBanue | CIIb:BXB | 2002 CEpBHUC
C.H. JpaiiBepoB
40067 | 82.311123 [ITanaposa OHUUKIIONEe AU M: 2003 | Gaba-fra
H.A. CIIaBSIHCKOU Actpenb
Mudogorun

Hanvuue B OTHOIIIEHUMH HECKOJIBKMX MHOTO3HA4YHBIX aTpuOyTOB
(3aBUCHUMOCTEHM) MOMHUMO H30BITOYHOCTH IIPUBOAUT K aHOMAJIHIM
BCTaBKHU, yAajeHus W oOHOBIeHus. Paccmorpum mpumep. Tabmiuiia
XpaHUT UHPOPMAIIUIO O COBMECTHBIX MPOEKTAX:

[Tpoektri(Koa, HazBanue, Ucnonuutenu (FK), Ilaptuépsr (FK),
Hauano, OxoHuaHnue)

Cronbeny  McnonHuTenu  COAEPKUT  KOJBl  COTPYJHUKOB,
y4acCTBYIOIIMX B TMpoekTe (MHOro3HauyHwlii arpuOyt). Cronden
[TapTHEPHI  CONEPKUT  CCHUIKM Ha  CTOPOHHHUE  OpraHU3alllH,

BOBJICUCHHBIE B MPOEKT (TaKK€ MHOTrO3HAuHbId aTpuOyT). CTONOIBI
Hauano nu OkoHuaHue yka3blBalOT NEpUoi padOThl HaJ MpoeKkToMm. B
OTHOIIIEHUU UMEIOTCS CeAytoine (GyHKIIMOHATbHbBIE U MHOTO3HAYHbIC
3aBUCHMOCTH:

Kon — HazBanue



Kox — Haugaio
Kon — Oxonuanue

Kong —> Ucnonaurenu

Kox —> IlapTHEpHI
3arojHeHUEe CTPOK TaOIHUIIBl JICHHBIMM, €CJIM MCIIOJHUTEICH TpH,

a OpraHM3alui-TTIApTHEPOB JIBE, BBITJISAIUT TaK:
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Kon HasBanue Hcnon [TapTHEpHI Havano OxoHuaHue
HUTENN
401 | Pacmm¢ppoBka reHoma 10 6 01.04.2022 31.03.2023
401 | PacuudpoBka reHoma 11 6 01.04.2022 31.03.2023
401 | Pacmm¢ppoBka reHoma 12 6 01.04.2022 31.03.2023
401 | Pacmu¢ppoBka reHomMa 10 7 01.04.2022 31.03.2023
401 | PacumudpoBka reHoma 11 7 01.04.2022 31.03.2023
401 | PacmmudpoBka renoma 12 7 01.04.2022 31.03.2023
[Ipoekty 401 mnocBsimeHO 6 CTPOK: COYETAHUE KaXKJIOTO

WCTIOJIHUTEIIS C KaXJaoW opraHusaiuer. Eciau Obl Te Ke JaHHBIC
XPaHUJIUCh B MEHBIIEM KOJIMYECTBE CTPOK, TO YJIATICHUE OJTHOW CTPOKH
MOTJIO ObI TOBJIEYb MOTEPI0 HECKOJIBKUX (PAKTOB.

HecoBepiieHCTBO ~ CTPYKTYypbl ~ TaOJNWIBI  MOPOSIBISETCS B
n3opiTouHoctu  (ctonmbupbl  Hazpanuwe, Hawano wu  OxonyaHue
MOBTOPSAIOTCA), AaHOMAIUAX yAaldeHus (IpU yBOJIbHEHUM HUCIIOTHUTEIIS
MPUXOAUTCS YIANATh HECKOJIBKO CTPOK), aHOMaJMUSIX BCTaBKU (MpH
n00aBIEHUM HOBOM OpraHU3alliy MPUXOIUTCS BCTABJISATh HOBBIE CTPOKHU
M0 YHUCIY HCHOJHUTENEeH) M aHoMaluu MoAuduKanuu (M3MEHEHHE
7100010 (haKTa BBI3BIBACT MOJAUPUKAIINIO HECKOJIBKUX CTPOK).

Anomanuu B Tabnuile IIpoekThl OOYCIOBIEHBI HAJUYUEM JBYX
MHOTO3HAUHBIX 3aBUCMMOCTENl B oaHoil Tabmuue Kog —>
Ucnonnutenn u Kox —> IlaptHEpsl. MHOro3Haunsie aTpuOyThI
Ucnonuutenu u IlapTHepsl 3aBucaT or obuiero atpudyrta Koa, u He
3aBUCST APYT T Apyra.

OrnpeneneHne: OTHOLIEHUE HAXOJUTCS B YETBEPTONM HOPMaIbHOM
dbopme (4HD), ecim ono Haxoautrcsi B H®BK, u couxepxur
€IMHCTBEHHYIO MHOTO3HAUYHYI0 3aBUCHUMOCTh A—>>B, rtime A -
BO3MOXKHBIN KJIFOY OTHOIIICHUS.

Yro6wl npusectu Tadbmuily [Ipoektsl k 4HD, ee Hy>KHO pa30uTh HA
aBe TaOnMIbl (10 YWUCIYy MHOTO3HAYHBIX 3aBUCUMOCTEW): B OJHY
BeiHECTH Kon-Ucnomaurenu, Bo Bropyro — Koa-IlapTaepsr.
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T1(Kona, Hazsanue, Ucnonnurenu (FK), Hauano, Oxonuanue)

T2(Kogn, [Taptuéps! (FK))

A eme ny4yiie 700aBUTh TPEThIO TAOIMILy, U B HEE MEPEMECTUTh
OJIHO3HAYHbIC aTPUOYTHI MPOEKTA, YTOOBI U30aBUTHCS OT U3OBITOUHOCTU
JTaHHBIX.

[TpoexToi(Koa, Hazranue, Hauano, OkoHuaHnue)

VYyactauku(Koa(FK), Ucnonautenu (FK))

Opranuzanun(Koa(FK), [Taptaéps (FK))

[Taras mHopmanbHas popma (5 normal form) — SHD

[IsTass HOpManbHas Qopma 3aTparuBaeT OTHOIICHUS, KOTOPHIC
UMEIOT HECKOJBKO MHOTO3HAYHBIX aTpuOyTOB, M JTH AaTPUOYTHI
3aBUCHUMBI MEXy coOoil. B Tabmuiie

O6yuenue(CnenuaibHOCTb, Juciuruinga, Cemectp,
[IpenonaBarens)
TPU MHOTO3HAYHBIX aTpuOyTa:

1) nauciuIuivHA  —  COMCOK  JIUCIUIUIMH,  M3y4aeMbIX
CIEIUATBLHOCTHIO;

2) ceMecTp — CIHCOK CEMECTPOB, B KOTOPBIX JUCIUILJIMHA

M3ydaeTcs Ha JaHHOM crenuaibHoCcTH (Hampumep, MHbOpMaTHka Ha
«BM» n3yuaercs B 1,2 cemectpax, Ha «[1O0» — B 1 cemectpe, Ha «OK» —
BO 2 U 3 cemecTpax);

3) mpenogaBateyib — CIHUCOK MpernojaBaTesiei, KOTOpbhie BEIYT
3aHATHUSI IO TaHHOMW AUCIUILUIMHE Y COOTBETCTBYIONIEH CTICIIUATIbHOCTH.

MHoro3Ha4yHbI€ 3aBUCUMOCTH

CrnenuaibHOCTh —>> J{MCLIUILIMHA

(CnenpanpHoCTh, Jucuuminna) —> Cemectp

(ITpenomasarens, CnennaibHOCTh) —> J[UCIIUMILIMHA

Ecnmu Tabmuiy OOydeHHe HE HOPMalU30BbIBATh, IPUIAETCS
XpPaHUTh BCEBO3MOXKHBIC COYETAaHHUS MHOIO3HAYHBIX  aTPUOYTOB
(CnenuanbHocth, [uciumimnna, Cemectp, IIpenonaBarens) — maHHbIC
M30BITOYHBIE W 3amyTaHHble, s ympolieHHss HCXOJHYH TaOJHILy
ciaeayer pa3duTh Ha 0OoJiee MEJIKHE TaOJuIbl MO KOJHYECTBY
MHOT'03HAYHBIX 3aBUCUMOCTEM:

T1(Konl, CreriuanbHOCTh, JucuuminHa)

/*Koxl — 3amenmtens mapbl 3HadueHuH (CrenuaibHOCTB,
Jucruruaa)™®/

T2(Konl(FK), Cemectp)
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T3(Kon1(FK), [IpenonaBatens)

JlomeHnHo-KitoueBasi HopmaibHas (opma (domain/key normal
form) — JIKH®

OnpeneneHre; OTHOLICHUWE HAXOAUTCS B JOMEHHO-KJIHOUEBOU
HOPMaJIbHOM (opme, ecild KaxJa0e OrpaHUYCHHE IIeJIOCTHOCTH,
HaKJIaJbIBAEMOE Ha 3TO OTHOIICHHUE, SIBIISCTCSA JOTMYSCKUM CIICACTBUEM
OTIPE/ICJICHUSI TOMEHOB U KJIFOYECH.

Jlokazano, uto Tadauiel, Haxonsmmecs B JIKH®, nmumens kakux
Obl TO HM ObUIO aHOManuii Moaudukanuu. K coxanenuto, o0Iiero
nmoaxoja, mo3BoJisitomiero mnpuBectu Tadnuiyy k JKH®) moka He
CYIIECTBYET.

5.3 Ilpoueaypa HOpMAJIU3ANUU U ICHOPMAJIU3AUU

[Ipu cocraBieHMHM MOJENU  «CYIIHOCTH-CBSI3b», a  3aTeM
PEJSIIIMOHHON MOJIeNTM JAaHHBIX, CJEAyeT IUIaHUPOBaTh JAaHHBIE Tak,
9TOOBI KaXKJash TaOiuIla cojaeprkaia POBHO OAHY TeMY. JTO MOMOXKET
n30exaTh aHOMaJIMI B TaOJHUIIAX.

HNanee kaxayr  TaOmuily HEOOXOAWMO  MPOBEPUTH  HA
COOTBETCTBHME HOPMaJIbHBIM (popMaM B CiEAYIOIIEM MOpsiake (U TpH
HEOO0XOIMMOCTH pa3OoUTh Ha Oosiee MEJIKUE TaOIuIIbl):

IH® = 2H® = HOBK = 4H® = SH® = JIKHD

Hopmanuzanust Tabauil WMeEeT CBOM IUIIOCBI W MHHYCHI.
CyIIecTBeHHBIM TUTIOCOM SIBJISIETCS TO, YTO MPOMNAIal0T aHOMAaJIUU
Moau(pUKaIIH, M30BITOYHOCTD, XpaHCHHUE IPOTHBOPECUNBOM
uHpopmanuu. MuHYC HOpManu3alluu TPOSBISIETCS B 3aMEJICHHOM
BBIOOpKE JaHHBIX. [locrme HOpManmu3aluM  KOJMYECTBO — TAOJIHIL
BO3pacTaeT; uHdopMaIus, KOTopasi paHbliie JieKana B OJJHOW TalJuIle,
Tenepp pazdpocaHa MO HECKOJBKUM. UTOOBI COCTaBUTH KOMILIEKCHBIN
OTYeT, MPUXOAUTCS MPOCMATPUBATH HECKOJIBKO TAOJHII, YTO 3aHUMAET
00JIbIIIE BPEMEHH, YEM MOMCK B OJIHOM HEHOpMaJIM30BaHHOMU Tabiuie. B
HEKOTOPBIX 0a3ax JaHHBIX ATO 3aMEJICHUE TOMCKA OKa3bIBACTCS CTOJb
CYIIECTBEHHBIM, YTO BBHITOJHEEC NpeHeOpeub HOpMalu3aluen, 3aTo
BBIUTPATh B MPOU3BOJUTEIBHOCTU. Torjga BBIMOJHAIOT OOpaTHBIM
mporecc  —  JICHOPMAJU3alMil0 —  HAMEPEHHOE  COCIUHCHHE
HOPMaJIM30BAaHHBIX TAaOJUI[ B HE HOpPMalIn30BaHHbIC. JIOTUKY palOOTHI
MPUKIIAIHBIX TTporpaMM, oOpadaThiBalOUX 0a3y JAaHHBIX, JOMOITHSIOT
nporeaypaMyd  JIONMOJHUTEIBHOM TOMJIEPKKH — IEJIOCTHOCTH H
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HENPOTUBOPECUYNBOCTH HEHOPMAJIN30BAHHBIX JTAHHBIX.
5.4 Ilpumep NPOEKTUPOBAHUSA PeJIANUOHHON 0a3bl JAHHBIX

[Tpumep 4

3amanue: mpeodpa3oBaTh MOJEIL «CYITHOCTh-CBSI3b» W3 IpUMEpa
1 B pesisIIuOHHYI0 MOJENb AaHHBIX. [[poBecTH HOpMaIU3alKIO TaOJHII.

[IpoexTupoBaHue pENALMOHHON Oa3bl JaHHBIX 3aKJIIOYaETCS B
OTIPEICIICHUN CTPYKTYpbl TaOJHUIl, CBSI3€M MEXIy HHMH, TOMEHOB U
orpannyeHui nenoctHoctu. Ha pucynke 11 mokazaHa cxema cBsA3U
peISIMOHHBIX TaOmuil. OHa MOJy4YeHa M3 MOJCIH «CYITHOCTH-CBS3b)»
(cM. puc. 8) mo mpaBWiIaM, W3JIOKEHHBIM BbIlIe. Kaxaol CylmHOCTH
COOTBETCTBYET OT/I€JIbHAsI Ta0IUIIA:

cymHoctd ABTOMOBUJIb — tadnuma AUTO,

cymHoctd BOJIUTEJIb — tabnuia DRIVER,

cymHocTd PACIIMCAHUE — tabmmma SHEDULE,

cymHoctr 3ASBKA — tabiauma REQUEST.

MopenupoBaHue B3aMMOUCKITIOYAIOIINX MOATHUIIOB
OPTAHUBAIINA u YACTHOB JIMIIO BBIIOTHEHO N0 TPETHEMY
BapuaHTy npaBwia (cMm. 1m.4.3, npaBwio 8); Tabmuna CUSTOMER
(BAKA3YUK) conepkut aTpuOyThl, OOIIHE I OOOUX IIOJATHUIIOB
(nazBanue Name u TenedoH Phone). IlepBuunbiii K04 TaOIUIIBI
CUSTOMER cypporataeii — cronoen ID_Cust. 3HaueHHss 3TOro
CTOJIOIA SIBJISIIOTCSI BHEIITHUM M TIEPBUYHBIM KIIFOYOM OJHOBPEMEHHO B
tabnuiiax PERSON u ORGANIZATION, Moaenupyroomnmx HOATHIIBI
cymHocren YHACTHOE JIMIO u OPITAHU3ALUMA. Hanpumep, nns
peructpanuu 3akazunka CugopoBa IILLU. B Ttabmune CUSTOMER
noo6asisiercst ctpoka (315; Cumopo ILLM; NULL). 315 — ero
peructpanrionusiii  Homep, NULL — Ttenedona nHer. B Tabnuue
PERSON noGamnsercs crpoka (315; 19.02.1994; 38 21; 169805).
Yucno 315 sBasiercst ccbuikod Ha crpoky Tabmuusl CUSTOMER, u
nepBUYHBIM KJto4oM Tabsuiisl PERSON.

MopaenupoBanue cBsazeid M:1 (B ToMm uucie cBszu 2:1 mexay
BOJIUTEJIEM U aBTOMOOWJIEM) MPOUCXOJUT MyTEM JOOABICHUS BHEIIHUX
KJIF0Yed B TaOJHUIly, CO CTOPOHBI KOTOPOM KapAWMHAILHOE YMCIIO CBS3U
«M». Ecnu cBsa3p oOs3aTenbHas, BHemHUM Ki1rod NOT NULL, nnade —
NULL.
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CBs3b Tab6muna.Cromderr O0s13aTENBHOCTD
3AKPEIUIEHHBIMM ABTOMOBUJIb DRIVER.RegNumAuto NOT NULL
PABOTAET SHEDULE.Driver_ID NOT NULL
OBCJIY)KUBAHUE 3ASBKU REQUEST.RegNumAuto NULL
3AKA3 REQUEST.Cust_ID NOT NULL
AUTO DRIVER SHEDULE
bt = =
l RegNum (PK) ! ID Driver (PK) Driver ID (FK)| (PK)
Model Surname Wdate |
Name TimeStart
Patronymic TimeFinal
RegNumAuto (FK)

REQUEST CUSTOMER PERSON
{D_Reguest (PK) | F__l ID_Cust (PK) ~ Cust_ID (FK,PK)
Cust 1D (FK) Namee | DateOfBirth
le,)a“.’ Phone Pu.\‘.\'p()rISt.’f'f(l
ModelAuto PassportNumber
Destination
TimeStart L. .
TimeFinal . ORGAN lZATI()’\
Task Cust_ID (FK,PK)

21 RegNumAuto(FK)

INN (unique)
Province
Region

Town

Street

House

Pucynok 11 — Cxema cBA3u TaONUI pENSILMOHHON MOJENH.
[TepBuunsbie kmtoun Tadnui ooo3nauensl PK, Bueninue FK. CBsa3u o
BHEIIHUM KJIr0o4aM UMeroT Tun M:1 (oo:1).

O0s13aTeBLHOCTD CBSI3U CO CTOPOHBI CYIITHOCTH, T/I€ KapAMHAIBHOE
YUCJI0 paBHO «l», HUKAK HE MOJEIUPYETCS B PEISIMOHHOW MOJENu
(xak, HarpuMmep, cBsizb 3AKA3 co ctoponsl cynHoctr 3AKA3ZUUK).

[IpoexkTupoBanue 1oMeHOB (1. 6.2). B xax1pIii TOMEH 1JI HAIIETO
npuMepa BXOJWUT OJUH TEPBUYHBIM KIOY U BCE BHEIIHWE KIIIOUH,

CChUIAIOIIMECA Ha HCTO.

. OrpanunueHus
Haznauenue CronOupel, npuHagiexamue | ba3oBblit
Nwms nomena LEIOCTHOCTH
JIOMEHa JIOMEHY THII
JIOMEHa
Perucrpanuonssie AUTO.RegNum S;ig;ig{i‘q
TRegNum HOMeEpa DRIVER.RegNumAuto CHAR(14) 56
aBTOMOOMIIEH REQUEST.RegNumAuto
60 — OYKBHI,
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qYy — yucJjia
Mopenu AUTO.Model
TModelAuto | o vobumeit REQUEST.ModelAuto
) DRIVER.ID_Driver NOT NULL,
TDrive ID Kox Bomurens SHEDULE. Driver ID SMALLINT S0
SHEDILE.WDate
TDate Hara REQUEST.Rdata DATA Her
SHEDULE.TimeStart
. SHEDULE.TimeFinal
TTime Bpews REQUEST. TimeStart TIME Her
REQUEST.TimeFinal
CUSTOMER.ID_Cust
TCust_ID Homepa PERSON.Cust_ID SMALLINT | NOT S)ULL’
SAKAZAUKOB | G RGANIZATION.Cust_ID

[Ipumedanue: MoJieId aBTOMOOMJICH MOXHO 3alMChIBaTh B BUJIC
ctpoku cumBosioB («['a3z», «Kamaz»). Hemoctatku 53TOro cmocoba
NpOSIBJISIIOTCS B cienyromeM: 1) ecam npu oQOpMIICHUH 3asiBKU
3amucaTh Ha3BaHWE MOJICNIM  3arjlaBHbIMM  OyKBamu, TO TIOHCK
CBOOOJIHBIX aBTOMOOMJIEH JaHHOM MapKu HE JacT Pe3yJbTaTOB, TaK Kak
ctpoku «I'a3» u «I"A3» He paBHBI; 2) CTpOKa 3aHUMAET OO0JbIe 0aNTOB
namMmsTH, 4YeM 4ucio. PanuroHanbHee OyJeT co37aTh JOMOJHUTEIIbHYIO
Tabmuy MOJIEJIM. ABTOMOBUJIEM (Models) co cron6uamu
(KomMopnemun, HazBanueMopenn), © Be3Jie BMECTO Ha3BaHUS MOJCIH
3anuchiBaTh €€ Koi. Takum oOpazom, aomeH TModelAuto Oyaer
YUCJIOBBIM.

Tabnuma [Models]
o . ’ NOEL) | PRIMARY s FOREIGN KEY | 3
A Iun | NOT NULL Default | p KI;:/ Check n:r?yrv.e ?!"{faH. ; [lpumeyaHue
| | Unigue | UENOCTHOCTH
D_Mode Cm. nomeH | ABTO- Primary (Cum. Kon monesnu
! y | | | MHKpEM. | key | nomen ' | -
ModelType |[VARCHAR(20) | NOT NULL ] {Hassauue moneny
Tabmuna [Auto]
EROHAA 'mvn NOT NULL Pefault ‘ "K.-..r,' X | Check kp_mm? O;:F)a}:. [IpuMeydaHne
Unigue UENOCTHOCTTH
RegNum TRegNum ABTO- Primary
L |- — ) BHKPEN. 1 XSy
[Model TModelAuto ‘ FK Models.ID Model
OOMEH |

DELETE NO ACTION)

Té6ﬂnua [Driver] |
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Usast NULL/ PRIMARY FOREIGN KEY #
Tun Default KEY/ Check OpyT¥ie OTPaH. lpuMevaHue
crondua NOT NULL .
Unigue LHeJIOCTHOCTH

ID_Drver TDriver_ 1ID CmM. ABTO- Primary | CmM. Kon

IoMeH | MHKpeM. key noMed | |BomuTenA
\Surname _ |NVARCHAR (30) [ NOT NULL | [ il darganus
[Name NVARCHAR (20) | NOT NULL i Mua
{Patronymic |[NVARCHAR (30) | NOT NULL [ AN | OTYeCTBO
ElegNumAutc |{TModelAuto Che. | Cm. *FK Auto.RegNum |Ccanka Ha

noMeH | | momexn | DELETE NO ACTION jasTo

* _ He Goee JIBYX CTPOK TaGIHIBI MOT'YT UMETh PaBHbIC 3HAUCHUS
ctosioiel RegNumAuto.
Tabmuna [Shedule]

A NULL/ PRIMARY FOREIGN KEY u
T Tun NOT NULL Default KQY/ Check Ipyrye orpad. puMeuarne
Unigque LLEeJOCTHOCTH
Driver ID |TDriver_ | CM. nomeH CMm. nomeH FK Driver. Kon Boaurens
1D Primary .ID_Driver DELETE CASCADE
L = | | key - ) {UPDATE CASCADE
[Whate TDate NOT NULL CM. nomex | daTa —
[TimeStart [TTime NOT NULL >TimeFinal | Bpema Hauana
| ) g ) E— I cmesmst |
TimeFinal [TTime NOT NULL * Bpema koHuUa
. ‘ CMeHbl
Tab6muma [Customer]
i NULL/ [ PRIMARY l FOREIGN KEY u |
Mg Tun NOT Default | KEY/ Check | npyrue orpas. [lpumeyvaune
SIREEHA NULL l Unigue | UEIOCTHOCTH |
(ID Cust |TCust_ID Cu. | ArTo- Primary|Cwm. ‘ Kon 3axazuuxa
‘ nomMeH |uHKpem |  key DOMEH o | |
Name INVARCHAR (70) NOT [Mma saxkaszumka |
5 | nuiL - | |
Phone VARCHAR (12) NULL Tenepou |
B ER-momenu mnoartunbel cymHocTert OIAHUBAILIUA w
YACTHOE JINIIO UJECHTUPUIIUPOBAUIUCH MO-Pa3HOMY.
Nnentudukaropom OpraHu3alu OBLIT aTpuoOyT NHH,

unentudukaropom uenoBeka (Cepusllacmora, Howmepllacnopra)
(puc. 8). IIpu nepexoje k pensiiuoHHoi moaenu B Tadnauiibl PERSON u
ORGANIZATON 6b11 noGaBieH HOBbIM mepBuuHbId K04 Cust_ID,
UICHTUDUIUPYIOIINE aTpUOYThl CYIIHOCTEW MPEBPATUIIUCH B OOBIYHBIE
cToJiO11bI ¢ orpannyenuem Unique.

Tab6muma [Person]

NULL/ PRIMARY FOREIGN KEY u
MM crontua Tun NOT NULL Default KEY/ Check | apyrue orpas. [prMeyaHne
Unigque LEeNOCTHOCTH |

Cust_1D TCust_ID Crm. Primary |Cwm. FK Customer. Kon 3akasuuka

OOMeH key noMeH | .ID Cust
Qﬁpe()fairth _|DATE NOT NULL | I Jlara poxnexus
PassportSeria [CHAR(S) |NOT NULL ICepusa

| , [nacnopra

e — ~ Unique : 3
PassportNumber [NUMERIC |NOT NULL >0 Homep
b 6500 hs == [ | ! jnactopTa =
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Jnigque >0 | MEH [

6 Peanu3anus 6a3 1aHHBIX
6.1 CrtangapTHbIe THUIIBI TAHHBIX

Tun na"nHeIX ompeaenser ¢popmaT, B KOTOPOM XPaHUTCS 3HAYCHUE
crosnbua. Cranmapt SQL npeaycMarpuBaeT HECKOIBKO 0a30BBIX TUIIOB
naaapiX. Kaxmas CVYBJl o00bpgHO 1IOMHMO  0a30BBIX  THIIOB
MPEOCTABIISIET MPOTPAMMUCTY CBOM COOCTBEHHBIE THIIBI JTAHHBIX JIJIs
MOBBIICHUST (YHKIIMOHATIBHOCTU CUCTeMbl. B Tabnuiie 1 mpuBeeHsbI
tunbl JaHHbIX, TpuHATbIE B CYBJ] Microsoft SQL Server, MySQL,
InterBase(=Firebird).

6.2 /loMeHBbI 1 M0JIL30BATEIbCKHE THUIIbLI JAHHBIX

B pemauuoHHOW MOJENM JOMEHOM HA3bIBAETCS MHOMXKECTBO
JOMYCTUMBIX 3HAYEHMI CTOJI0IIa TaOIUIIBl: Y Ka)KJI0ro CTOJI0IIa — CBOM
nomeH. Hexotopsie CYB/l noanepxuBaroT crielnaibHbIi 0OBEKT 0a3bl
JTaHHBIX  «IoMeH» (domain), KOTOpBIH MPEACTABISIOT  COOOM
MMEHOBAHHBIN MOJb30BATENIEM CTAaHAAPTHBIN TUI JAHHBIX (U3 TaOJIMIIBI
1), ¢ KOTOpPBIM MOTYT OBITh CBSI3aHBl JICKJIAPATUBHBIC OTPAHUYCHUS
HETOCTHOCTU. JlOMEHBI MNPUMEHSIIOTCS, KOTJla HECKOJIbKO CTOJIOIIOB,
OOBIYHO U3 PA3HBIX TAOJUII, XPAHSIT JIOTUYECKU OJUHAKOBBIC JIaHHBIC.

Hanpumep, B Tabmune  COTpyIHMKH  €CTh  CTOJIOEI
AnpecCotpynnuka, u B Tabnuie Knuentsl cronben AxapecKiuenra.
Anlpeca mpeamnoyiaraeTcss XpaHUTh B BHUAE TEKCTOBOM CTPOKH
VARCHAR pnunoit 60 6aiit. [Ins aapecoB MOXKHO OOBSIBUTH JOMEH C
nMmeHeMm (Hanpumep, TAddress). W cBsizatTb €ro ¢  TUIOM
VARCHAR(60). lanee npu co3qaHUM TaOJIUIl BMECTO THUIIa CTOJIOIIOB
AnpecCorpynauka u  AppecKnuenrta ykaspiBaeTcss wMsa JOMEHaA
TAddress. B panpHeiimem, eciu motpeOyercss M3MEHUTH (opMmar
XpaHEHUsI aJpecoB (HANpUMEpP, YBEIWYUTHh [JUHY CTPOKH, WIH
nomeHsaTh Tull ¢ VARCHAR na NVARCHAR), noctaTouHO M3MEHUTH
HacTpoiiku aomeHa, u CYB]] aBTomaTtuuecku nmomensieT ¢popMar BCex
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cToOmoB 3TOoro goMeHa. Ecimm co3maBaTh 0a3y maHHBIX BooOmmie 0e3
JOMEHOB, TO aIMHUHHUCTPATOpPy O0a3bl JaHHBIX TPHIACTCS PyIKAMH
MEHSTh THUIIBI CTOJIOIOB B HECKOJIBKMX TAOJHMIAX — MOJIT0 U OOJIbIIE

BEPOSATHOCTH OIIHOUTHCS.

Tabmuma 1
T BT AR s 7 i NN o SRS
Hmsamwerwna | Omicamue SQL
‘ : ' X Server
R Y xe . A )
Heavie wucaa
TINYINT 1-GaiitoBoe unco (co 3nakom win Ges Hero: ~128..+127 uan 0..255) s + -
SMALLINT* 2-DafiToroe uucio (co 3Hakom uan 6e3 Hero) + + e
MEDIUMINT 3-Gaitrosoe Yncao (co 3HaKoM Min 0e3 Hero) - + -
INT*, INTEGER* 4-GaitroBoe umcno (co 3Hakom uim Ges nero) + + +
BIGINT §-0aitroeoe unco (Co 3HAKOM MK Oe3 Hero) + + -
l Hucaa ¢ naasaouei 3anamoi
| FLOAT* BeuecTaenHoe YHCA0 OAHHAPHOR TOYHOCTH B IHANAsoHe: + ¥ +
1,17E-38..3.4E+38 (MySQL), 2,22E-308..1,79E+308 (SQL Server) o )
DOUBLE* BeecTseHHOE YHCIO ABOHHON TOYHOCTH B AHANA3OHE - + +
DOUBLE PRECISION* | 2,22E-308..1,79E+308 (MySQL)
REAL* BelectseHHoe uucno B amanasone 2,22E-308..1,79E+308 (MySQL) + + -
| 1,17E-38..3 4E+38 (SQL Server)
Yucaa ¢ (huxcupoeannon 3anamoi
DECIMAL(d,p)* I HcnonbayeTcs s TOYHOIO NPEACTARNEHHA BEWECTBEHHBIX + + "
DEC(d,p)* ' JIECATHUHBIX uKcen co 3HakoM: d (dimension) - pazvepiiocms, oduiee
NUMERIC(d,p)* KOJTHYECTBO 3HAKOB; P (precision) = mounocmy, KOANYCCTBO 3HAKOB
\ nocne 3anaToil. Hanpumep, Yicia: TpH 3HAKA Nepea 3aniaToi, 1sa 3HaKa
{ I nocne (£000,00..999,99) onpenensiorca xaxk DECIMAL(S,2)
Henedrcrvric mun '
MONEY | CopmecTim ¢ Tnnom DECIMAL; B MySQL 3710 3KBHBANCHT * + -
[ DECIMAL(12,2), 8 SQL Server ananor DECIMAL(15.4) e
SMALLMONEY | B SQL Server ananor DECIMAL(10,4) + - -
CmpoKu cumeo108
CHAR(n)* Crpoka uKCHPOBAHHOM JUTHHEL, 3aHHMACT B NAMATH n Gadr + * +
 CHARACTER(n)* HE3aBHCHMO OT PeasibHOM JUTHHBI ConepaKauleics B Hell CTPOKH. Ll
NCHAR(n)* Crpoka dukcrHporaHHO# unibl B koauposke Unicode, sainmaer + + * |
NATIONAL CHAR(n)* 2n Gaitr. |
VARCHAR(n)* CTpoKa nepeMeHHO i UHHBL. 3aHHMaeT B NaMATH KOJHYCCTBO + + + |
Gaitr, papHoe peansHoii winHe crpokn +1. Tpu oGbasnenun n — ‘
MAKCHMAIbHAA JUTHHA CTPOKH. |
NVARCHAR(n)* Crpoka nepemenHoi umnel B koanposke Unicode. Menonsayercs + ‘
NATIONAL VARCHAR(n) U158 XPAHEHHA CTPOK C HAUHOHATLHBIMH CHMBONAMH andasuTa, *
NCHAR VARYING(n)* +
Bunvt u 6umoesie Maccugsl |
BIT (MySQL) Bynesckuit Tan (0 wan 1), 3aHMMACT B NAMATH O/1MH OHT. + + -
BOOL (SQL Server) l
BIT(n)* Maccus U3 7 OUT, KaKABIH 2NeMeHT npuHuMaeT 3navenye 0 uan | + - i
BINARY(n) .t !
BIT VARYING(n)* Maccus GHT nepeMeHHO# UTHHB! (MAKCHMAIBHAS UTHHA 1) + -
VARBINARY(n) i§
Hama u epema
DATE* Jlara ot '1000-01-01' s10 '9999-12-31' - + +
DATETIME Jlara u pems ot '1000-01-01 00:00:00° 10 '9999-12-31 23:59:59' 3 + -
SMALLDATETIME Jlata n gpenms ot '1900-01-01 00:00' 5o '2079-06-06 23:59' | + E -
| TIMESTAMP* Jlara u spema, ananasousi 3asucat ot CYBJ1 | + + +
TIME* Bpems ¢ TounocTsio ao cexyna ot 00:00:00 no '838:59:59 | - + +
YEAR Ton | - - |
INTERVAL BpeMeHHO#l HHTepBa | = - - |
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Tabmuna 1 (mpogosnkeHue)

i e A T (L7 bk WAL N 7 b, 2 |

1 e A  IHepeuuchenun u muoncecmea |

| ENUM MHoskecTBO 10 65535 anemMeHTOB - t
SET | MHO)ecTBO 10 255 31€MEHTOB T = - t
LN AR e Hecmpykmypuposaunsie o0vexkmst | ‘

TINYBLOB, TINYTEXT | Bsiok namsti pasmepom j10 255 Gaitr || S B =
BLOB, TEXT Bnok namati pasmepom 10 64K6 S [ L]
TEXT(n) | Brok namaTh pasmepom 20 2I'6. | 1 (e =
NTEXT(n) Baiok namsTv pasmepom 1o 216 (emewaer 1o | I'6 cumsonos

koaupoekn Unicode) B
MEDIUMBLOB, | Biok namsTh pasmepom 10 16 M6 - +
MEDIUMTEXT ] e e - . }
LONGBLOB, LONGTEXT ’ Biok namaTi pasmepom a0 4 I'0 +

| IMAGE | Maccus 6ur annnoii a0 2™ -1 Gaitr

B InterBase/Firebird noMeH co3gaeTcss KOMaHa0U
CREATE DOMAIN Nwmsa_nomena AS TUII
[DEFAULT {3nauenusi_no_ymomdanuto | NULL | USER}]
[NOT NULL]
[CHECK (ycnoBue mnpoBepku) |
3necs TUII — ums cTaHAapTHOTO TUIIA TaHHBIX U3 TaOIUIIBI 1.
Nmst noMeHa yKa3bIBa€TCsl BMECTO CTAaHAAPTHOI'O THUIIA JTAHHBIX
pU OOBSIBIICHUU CTOIOIIA.
[Ipumep
- CO371a€M JIOMEH «TaOeIbHBIN HOMEp COTPYAHUKA
CREATE DOMAIN DTabNum
AS INTEGER
DEFAULT 1000 NOT NULL
CHECK (Value BETWEEN 1000 AND 9999)
-- UCIIOJIb30BaHKE JIOMEHA MPH CO3aHUU TaOIHI]

CREATE TABLE Workers{ -- tabunna «PaboTHUKI»
TabNum DTabNum PRIMERY KEY  -- TaGenbHblil HOMED
Name VARCHAR(60) NOT NULL,  -- uMs cOTpyHHKA

)
CREATE TABLE Leave{ -- Tabnuna «OTIycK»
TabNum DTabNum FOREGN KEY REFERENCES
Workers(TabNum), -- TaOEIIbHBIN HOMEP
StartDate DATE NOT NULL, -- HA4YaJo OTIyCKa

FinDate DATE);
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beiBaeT, uto Firebird HEKOPPEKTHO BBINOJIHAET 3alMPOCHl H3-32
TOr0, 4YTO CTOJIOIBI, MpPUHAJJICKAIIME OJHOMY O0a30BOMY THITY, HE
OOBSABJICHBI MPUHAJICKAITIMU OJTHOMY JJOMEHY

JomeH MoxkHO n3meHuTh komangon ALTER DOMAIN u yianuth
komangori DROP DOMAIN.

B MS SQL BmecTo TepMHHA «JIOMEH» HCIIOJIB3YETCS IOHSATHE
«TOJIb30BATENILCKUM TUN JaHHBIX» (user-defined data type). Ero
CO3/IaHME MPOXOJUT B JiBa ATamna: 1) oObSIBICHHE THUIA NAHHBIX; 2)
CBSI3bIBAHUE C 3TUM THUIIOM OTPAHUYEHUM IIETIOCTHOCTH.

OOBsABIIsIETCA  MOJB30BATEILCKUM THI  JAHHBIX CHUCTEMHOM
xpaHuMon mpoueaypoud sp_addtype. Botr ce ¢opmar (umeHa
napaMeTpoB HAUMHAIOTCS C CUMBOJIA (@)

sp_addtype

[ @typename=] IMsI_110Ib30BaTEILCKOrO THUMNA JIAHHBIX,

[ @phystype=] cTaHIapTHBIN TUN JAHHBIX

[, [@nulltype=] «NULL» uau «NOT NULL»

[, [@owner=] «uMs_10OJIL30BATEISI_CO3ABIIETO_THII» |

Bb130B 3TOM mporeaypbl i OOBSIBICHUS TMOIH30BATEIBCKOTO
TUMA «TaOEIbHBIN HOMEP COTpYyaHUKa» B SQL OyaeT BBITIAAETh TaK:

EXEC sp_addtype @typename=DTabNum,
@phystype=INTEGER, @nulltype="NOT NULL’

SQL-onepaop EXEC BbI3bIBacT xpanumyro mnpouenypy. Mmena
napamMeTpoB, HauMHaromuyecs ¢ (@, MOXHO HE THcaTh, TOI/A
(akTUYECKUE 3HAUCHUS MapamMeTpPOB CIEAYET MEPEUUCTATh B TOM K€
MOPSAZIKE, YTO U B 3arojoBKe npoueaypsl. [Ipeapiaynmi BEI30B MOKHO
nepenucaTh Tak:

EXEC sp_addtype DTabNum, INTEGER, ‘NOT NULL’

BTopoi1 3Tan — CBS3bIBAHKUE C MOJIb30BATEIBCKUM THUIIOM JTAHHBIX
OTPAHUYCHUN 1EJIOCTHOCTU. 3HAYCHUE II0 YMOJYAHHUIO 3aJ1aeTcs
00beKTOM 0a3bl JaHHBIX «yMojiuaHnue» (Default). «Ymomnuanue»
coznactea SQL-oneparopom

CREATE DEFAULT Wwmsa YMonuanus AS 3HayYeHue 110
YMOJTYaHUIO

«YMOJlYaHUE»  CBS3BIBAETCA C  IOJIB30BATEIBCKUM  THUIIOM
XpaHuMou nporuenypoit sp_bindefault. Et dopmar:

sp_bindefault
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[ @defname=] 'Mms_YMosuanus',

[ @objname=] 'MMs_110J1b30BaTENBCKOTO_THIA_JTAHHBIX'

[, [@futureonly=] ‘futureonly’ unu ‘NULL’ no ymonuanuio]

CHECK-1togo6HBIE ~ OTpaHMYCHHMS  IIEJIOCTHOCTH  3aJal0TCs
00beKTOM ‘0a3bl JaHHBIX «mpaBuio» (rule). IlpaBumo cozmaercs
OnepaTopoM

CREATE RULE Nwms npaBuiia AS yciaoBr€ TNPOBEPKU

/*B yCIOBUM TPOBEPKH 3HAYECHHUE MPOBEPSIEMON MEPEMEHHOU
o0o03HayvaeTcs JII0ObIM UMEHEM, KOTOPOE HAUMHAETCS C CUMBOJIA (@*/

[IpaBuio CBA3BIBACTCS C TIOJIH30BATEILCKUM THIIOM JIAHHBIX
XpaHUMOU Mnpoueaypoit sp_bindrule

sp_bindrule

| @defname=] ‘Ums [IpaBuna’,

[ @objname=] ‘ViMs MOJIBb30BATENBCKOTO THUIA JAHHBIX

[, [@futureonly=] 'futureonly' mim 'NULL’ mo ymonyaHuio]

[Tomuerit SQL-ckpUNT 1J1s1 CO37aHUs JOMEHA «TaOebHBI HOMEP
coTpyaauka» B MS SQL OyneT BBITIISIACTh TaK:

EXEC sp_addtype DTabNum, INTEGER, ‘NOT NULL’;

CREATE DEFAULT TabNumDef AS 1000;

EXEC sp_bindefault "TabNumDef', 'DTabNum';

CREATE RULE ‘TabNumRange AS @Value BETWEEN 1000
AND 9999;

EXEC sp_bindrule "TabNumRang', ‘DTabNum’;

[lonp30BaTenbCKUi  TUN  JAHHBIX  yAAISETCS  XpaHUMOU
npouenypou sp_droptype:

sp_droptype NMsi_m0JIb30BaTENBCKOTO THUIIA JTAHHBIX

JIJ1s1 mepeuMeHOBaHus MOJIb30BATEIBCKOTO TUIIA JAHHBIX CITYXKHUT
npoueaypa  sp_rename.  Kcratu, 23Ta  mnpoueaypa = MOXKET
nepeuMeHoBbIBaTh U Apyrue o0bekThl CYBJ[ SQL 06a3bpl JaHHBIX,
TaOJIUIIBI, CTOOIIBI, MPEACTABICHUS, XPAaHUMBIE TIPOIECYPHI U TIP.

6.3 Co31anue 023 TaHHBIX ¥ TAOJJIHII

PazHoBUIHOCTE s3bIKa, NpuMmeHsiemas B KOHKpeTtHOM CYDB/I,
Ha3piBaeTca auaiektom SQL. Hanpumep, aumanexkr CYBJl Oracle
Ha3biBaerca PL/SQL; B MS SQL u DB2 npumensercs nuanmexr
Transact-SQL; B Interbase u Firebird — isql. Kaxapiii nuanexkt SQL
COBMECTHM JI0 OMNPEEICHHON CTeneHn co cranaaproM SQL, HO Mmoxer
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UMETh OTJIMYMS U CIEeUU(UUECKUE PACIIUPEHUS S3bIKA, IMOTOMY IS
BBISICHEHHUSI CHUHTaKcuca Toro uiaum umHoro SQL-omepatopa cieayer B
nepByro ouepenb cmoTpeTh Help konkpeTHoit CYB/I.

Jlist onepanuii Haj 0a3aMu JTaHHBIX W TaOJMIIAMU B CTaHIApTE
SQL nmpeaycMOoTpeHbI OnepaTopsl:

CREATE DATABASE — co3nats HOBYI0 6a3y JaHHBIX

DROP DATABASE — ynanuts 6a3y gJaHHBIX

SET DARABASE, — cnenate 0a3y naHHBIX TeKyLIEH

USE

CREATE TABLE — co3nath Tabnuiry

ALTER TABLE — wu3MeHUTh CTPYKTYpy CYILIECTBYIOIIEH
Ta0auLbl (H00ABUTH/yAAIUTH CTOIOIIBI MJIM OTPAHUYECHUS 1IEJIOCTHOCTH)

DROP TABLE — ynanuts Tadnuiy.

Huxe mpuBOIUTCS CHHTAKCHC 3THUX ONEPATOPOB IO CTAHAAPTY
SQL. Ilockonbky wux cuHTakcuc B CVYBJl MoxeT oTaumyarbes OT
CTaHJlapTa, MPHU BBINOJHEHUH JIA0OPATOPHON pabOTHl PEKOMEHIYETCS
oOparmatecs k cpaBouHoit cucreme CYB/I.

Nmena o0beKTOB 0a3bl JaHHBIX (TAa0OIMUI, CTOJIOIOB U ApP.) MOTYT
COCTOSITh M3  OYKBEHHO-IIM(POBBIX  CHMBOJOB M  CHUMBOJIA
nojuepkuBanus. CrenuanbHble CHMBOJBI (@$# W T.a1.) OOBIYHO
YKa3bIBAIOT HA OCOOBIN TUI TAOJUIIBI (CUCTEMHAsl, BpEMEHHAsA U JIp.).
He pexoMeHnayeTcsi MCMOJIb30BaTh B UMEHAX HallMOHAJIbHBIE (PYCCKHUE)
CHUMBOJIBI, TTPOOEIIBI U 3aPE3EPBUPOBAHHBIEC CJIOBA, HO €CJIM OHU BCE XKe
UCIIOJIB3YIOTCSI, TO TAKHE UMEHA CJIEAYET MUCATh B KABBIUKAX «...» WUJIU B
KBaJIpaTHBIX CKOOKax |[..].

Jlanee mpu omnuMcaHuM KOHCTpYKIMIl omepatopoB SQL Oyayr
UCIIOJIB30BAThCS CJEAYIONNE 0003HAYEHUS: B KBaJpaTHBIX CKOOKax |[]
3aMUCHIBAIOTCS] HEOOSI3aTENIbHBIE YaCTH KOHCTPYKIIUU; aJbTePHATUBHbBIC
KOHCTPYKIUU Pa3JIeNISIIOTCS] BEPTUKAIBHON 4epTOH |; GUrypHbie CKOOKU
{} BBIOEHAIOT JIOTHYECKHE OJIOKM KOHCTPYKIIMHA, MHOTOTOYHE
YKa3bIBA€T HA TO, YTO MPEAIICCTBYIOIIAS YAaCTh KOHCTPYKIIMU MOKET
MHOT'OKpPATHO MOBTOPSTHCS. «PackpbiBaeMbie» KOHCTPYKIUU
3aMUCHIBAIOTCS B YTJIOBBIX CKOOKax < >,

Co3pnanue 0a3pl JTaHHBIX

CREATE DATABASE Mg _0a3bl_ 1aHHBIX

VY nanenue oHOM u OoJiee 6a3 TaHHBIX

DROP DATABASE Wwmsa_6a3w1_nadusix [, UMs 06a3bl JaHHBIX ... ]
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OObsBIEHUE TEKYIIEH 0a3bl JAHHBIX

USE Nms_06a3b1_nanasix — B MySQL

SET DATABASE wms_06a3sl_nganabix — B Firebird

Cozpnanuve TaOIUIIbI.

CREATE TABLE Mwms tabautibl (

<omucaHue CToJ0Ia> [, <OmUCcaHue CToNO0ma™ |

<OrpaHuyeHHE_IeJI0CTHOCTH_TaOIUIIBI>... |

)

<OmucaHue cTojiona> —

Nwmsi_ctonbua TUIT [DEFAULT 3HadyeHue 10 yMOJYAaHUIO

[NOT NULL]

{[UNIQUE |PRIMARY KEY] }

|

{[REFRENCES Nwms_tabaunsi(Mms_cTonabma)]

[ON DELETE

{NO ACTION | CASCADE | SET DEFAULT | SET NULL}]

[ON UPDATE

{NO ACTION | CASCADE | SET DEFAULT | SET NULL}]

}

[CHECK (ycnoBue_1npoBepKH)]

THUII cronbua MOXET ObITh JIMOO CTAaHAAPTHBIM TUIIOM JIAHHBIX
(cMm. Tabmnuiy 1), mubo umenem goMeHa (cM. 1m.6.2).

Hexotoprie CYBJ] mo3BOISIOT cO371aBaTh BBIYUCIMMBIEC CTOJIOIIBI
(computed columns). DTo BUpTyalbHbIE CTOJOIBI, 3HAUEHHE KOTOPBIX
HE XpaHUTCS B (U3UYECKON MamsiTu, a BeiuucisieTcs cepsepom CYB/]
IIpY BCSKOM OOpaIEeHHH K 3TOMY CTOJIOIY Mo (opmyiie, 3aJlaHHOM TIpU
0OBSIBIEHUH A3TOr0 CcTOJjOIa. B dopMyny MoryT BXOAWTh 3HAYCHUS
JIPYTUX CTOJOIIOB ATOM CTPOKHM, KOHCTAHThI, BCTPOCHHBbIE (DYHKIIUM U
rio0abHbIC IEPEMEHHBIE.

Onucanue BeIMUCIMMOTo ctojiona B SQL nmeer Bu:

<omwucaHue cronbua> — NUms_crondiia AS BepakeHue

Onucanue BeIYUCIUMOro croiona B Firebird umeer Bu:

<omwmcanue cronona> — HWwmsa_crondbnma COMPUTED BY
<BBIpAKCHHUC>

CYBJI MySQL BbeIUMCIUMBIE CTOJOIBI HE MOJIJIEPKUBACT.

<OrpaHu4eHHe I1eJIOCTHOCTH TaOJUIIbI>

CONSTRAINT HMwms_orpaHuyeHusi 1ETOCTHOCTH
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{UNIQUE | PRIMARY KEY}
(CIMCOK_ CTOJIOIOB  00Pa3yIOIINX KITIOY)

| FOREIGN KEY (criucok_cronouos_FK)

REFRENCES Wwms_tabnumpi(circok_ctoiaomoB PK)

[ON DELETE

{NO ACTION | CASCADE | SET DEFAULT | SET NULL}]

[ON UPDATE

{ NO ACTION | CASCADE | SET DEFAULT | SET NULL}]

| CHECK (ycnoBue_npoBepKH)

Hexotopsie CYB/] nomyckaioT oObsBIICHHE BPEMEHHBIX TaOJIHUII
(CylleCTBYIOIIMX TOJIBKO BO Bpems ceanca). B SQL nMeHa BpeMeHHBIX
TaOJUIl JOJDKHBI HAYMHATBCS C CUMBOJA # (JIOKaJIbHBIE BPEMEHHBIC
TaOJUIbI, BUJIUMBIE TOJIBKO CO3/IaBIIEMY HMX TOJIb30BATENIO) WU ##
(rmobanpHBIE TaOIUIIBI, BUIUMBIC BCEM IOJIb30BaTelsaM); B MySQL s
CO3/IaHMsl BPEMEHHBIX  TaOJHWIl HCIOJB3YEeTCS KIIOYEBOE CJIOBO
TEMPORARY, nanpumep:

CREATE TEMPORARY TABLE .. (#mamee CHHTaKCHC CM.
CREATE TABLE).

N3MeHeHne CTPYyKTYphl TaOJIHUIIbI

Wcnonb3yeTcs s U3MEHEHHUS THIA CTOJOIOB CYIIECTBYIOIIUX
Tabnui, A00aBJIEHUST U YJAJEHUS CTOJIOLIOB U  OrpaHUYEHUM
I[EJTOCTHOCTH.

ALTER TABLE Ums_ TtaGaunel
— n3MeHenue tumna croiona (B SQL u Firebird)

ALTER COLUMN Uwms_ cron6ia HoBbivi_TUIT
— U3MEHEHUE TUIIa, UMEHU U orpaHuueHuil ctonodma (8 MySQL)

CHANGE COLUMN Hwms_crosbia <omucaHue CToJioma>
— no0aBieHre 0OBIYHOIO MJIM BBIYMCIUMOIO CTOJIOIA

| ADD <omnucanue cronbua>
— no0aBIeHUE OTPAaHUYCHUS 1IEIOCTHOCTH

| [WITH CHECK | WITH NO CHECK] ADD
<OrpaHUYCHHE I€JIOCTHOCTU TaOIULIBI>
— yAaJIeHue CToj011a

| DROP COLUMN Hwmsi_cronodia
— yJaJeHUE OTpaHUYCHUS 1IEJTOCTHOCTH

| DROP CONSTRAINT Wmsi_orpaHHYeHUS_IETOCTHOCTH
— BKJIIOUCHHE UJIU OTKIIFOYEHHE MPOBEPKH OIPAaHUUCHUN IIETIOCTHOCTH
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—B My SQL
| {CHECK | NO CHECK} CONSTRAINT
{CrnricoK_MMeH_orpaHuueHuii_iieaocTHocTu | ALL}

V nanenne TaOIALIBI
DROP TABLE HUms_ Tta0aunel

Jlanee paccMOTpUM, Kak MPH CO3JaHUM HOBBIX TAaOJUIl KOMaHIOU
CREATE TABLE unu u3aMeHEHUU CTPYKTYPbI CYIIECTBYIOIIUX TaOJIuII
koMmannoi ALTER TABLE oO0bsBUTH JeKiIapaTUBHbIE OTPaHUYCHUS
I[EJIOCTHOCTH (MOIpOOHEe OHU OMMCAHBI B 11.4.2)

1. O6s3arenbHoe Hanuuue JaHHbIX (NULL—3HaueHus)

Oo0bsBnsiercs cinoBoM NULL (cronbenr MOXET MMETh IMYCThIE
sueiiku) i NOT NULL (cronbenr oOs3arenbhbii). [1o yMoayanuio
npunumaercs NULL.

[Ipumep co3ganust TaOJIUIIBI:

CREATE TABLE Clients(

ClientName NVARCHAR(60) NOT NULL,

DataOfBirth DATE NULL,

Phone CHAR(12)); — no ymonyanuto Toxxe NULL.

2. 3nauenue o ymonuanuio (DEFAULT)

3HaYeHUE MO YMOJYAHUIO MOXHO 3aJaTh JJIsl KaXJ0To CTOJ0Ia
Tabnuupl, Eciu npu Momudukaruy syelku €€ HOBOE 3HAYEHHUE HE
yKa3aHO, CEpBEP BCTABJISET 3HAYEHUE MO YMOJYaHUIO. 3HAYEHUE IO
ymonuyaHuto Moxker ObiTb NULL, KOHCTaHTOW, BBIYHCIUMBIM
BBIPAXKEHHUEM WJIM CUCTEMHON (QyHKIIUEH.

Paccmotpum npumep co3ganus Tabnumbel  Orders (3akassl).
Cronbeny OrderDate mpuHMMaeT MO YMOJYAHHMIO 3HAYEHUE TEKYIEH
naThl, a crojioer; Quantity (KOJUYECTBO) IO yMOJYaHuIo paBeH (.

CREATE TABLE Orders(

OrderNum INT NOT NULL, — Homep 3aka3a

OrderDate DATETIME NOT NULL — nara 3aka3a

DEFAULT GetDate(),

— ¢yuknus GetDate() Bo3Bpanaet TeKyIyw 1aTy

Quantity SMALLINT NOT NULL — kon-Bo ToBapa,

DEFAULT 0);

3. O0bsBnenue nepBuuHbix kiodeit (PRIMARY KEY)

[IpocToit mepBuuHBIM Kiatou 00BsBIsSeTCs ciaoBamu PRIMARY
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KEY npu co3nanuu tadauisl. Hanpumep,

CREATE TABLE Staff( — Tabmmiia «Paboraukmn»

TabNum INT PRIMARY KEY, — nepBuuHbIi KiItou

WName NVARCHAR(40) NOT NULL, — ®HNO

... — OTIMCAaHHUE MPOYUX CTOJIOIIOB );

CocTraBHOI NMEPBUYHBIN KIIIOY OOBSABIISETCS MHAYE:

crioco6 1 (o0bsBnenue PK npu cozmanuu TaOIuIs)

CREATE TABLE Clients(

PasSeria NUMERIC(4,0) NOT NULL, — cepus nacnopra

PasNumber NUMERIC(6,0) NOT NULL, — Homep nacriopra

Name NVARCHAR(40) NOT NULL,

Phone CHAR(12),

— 00BSBJICHHUE COCTABHOI'O IIEPBUYHOIO KITFOYa

CONSTRAINT Clients_PK

PRIMARY KEY (PasSeria, PasNumber) );

— crioco0 2(PK o0bsiBisieTcs mociie co3aanus TabInIlb)

— cHavaja co3aaeM Tadauiy 6e3 PK

CREATE TABLE Clients(

PasSeria NUMERIC(4,0) NOT NULL, — cepust nmacriopta

PasNumber NUMERIC(6,0) NOT NULL, — Homep nacriopra

ClientName NVARCHAR(40) NOT NULL,

Phone CHAR(12) );

— MoauduKanusa Tabnuisl - ooasmsieM PK

ALTER TABLE Clients

ADD CONSTRAINT Clients_PK

PRIMARY KEY (PasSeria, PasNumber);

4. YaukanpHOCTh cTon010B (UNIQUE)

[Tono6Ho Primary Key yka3piBaeT, 4TO CTOJIOCI] WM TpyIna
CTOJIOIIOB HE MOTYT COJIEpKaTh IOBTOPSIOIIMXCS 3HAYCHUU, HO HE
saeisiorcs PK. Bece cron6usr, 00bsaBiaeaabie UNIQUE, moinkHBI OBITH
NOT NULL. IIpumep oObsiBIECHMS TPOCTOTO YHUKATBLHOTO CTOJIONA:

CREATE TABLE Students(

SCode INT PRIMARY KEY, cypporatusiii PK

FIO NVARCHAR(40) NOT NULL, — ®HO

RecordBook CHAR(5) NOT NULL UNIQUE); — Ne 3auetkn

[Ipumep 0O0BSABICHHUS COCTABHOTO YHUKAJIBHOTO MOJIS:

CREATE TABLE Staff( — Tabimia «PaboTHukmn»
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TabNum INT PRIMARY KEY, — TabenbHblili HOMED

WName NVARCHAR(40) NOT NULL, — ®HNO

PasSeria NUMERIC(4,0) NOT NULL, — cepus nmacnopra

PasNumber(6,0) NOT NULL, — Homep nmacniopta

— 00BSIBJICHHE COCTABHOTO YHUKAJIBHOTO MOJIS

CONSTRAINT Staff UNQ UNIQUE(PasSeria, PasNumber) );

5. Orpannuenus Ha 3Hauenus cronodia (CHECK)

OTO OrpaHWYECHUE NO3BOJSAET YKAa3aTh [HMAIa30H, CIHCOK WU
«MAacCKy» JIOTHYECKH JIOMYCTUMBIX 3HAUYEHHUM CTOJIOIIA.

[Tpumep coznanus tadaunsl Workers (PaboTHUKN):

CREATE TABLE Workers(

— TabenpHbIe HOMEpa 4-3HaYHbIe

TabNum INT PRIMARY KEY

CHECK(TabNum BETWEEN 1000 AND 9999),

Name VARCHAR(60) NOT NULL, — ®H1O corpynnuka

— IOJI - OYKBa «M» HIIH <COK»

Gentry CHAR(1) NOT NULL

CHECK(Gentry IN ('M', k")),

— BO3pacTt He MeHee 14 ner

Age SMALLINT NOT NULL CHECK(Age>=14),

— Ne cBHIET-Ba IEHCMOHHOTO CTPAaXOBaHUs (110 MACKE)

PensionCert CHAR(14)

CHECK (PensionCert LIKE “_ _ _-_ _ - _ _- ’));

B stom mpumepe mokaszaHbl pa3Hble TUIIBI IIPOBEPOK. /[narason
JNOIYCTUMBIX 3HA4YeHUM yka3biBaeTcss KOHCTpykuuen BETWEEN ...
AND; 00bIuHBIE ycTOBUS (Kak JJisi cToJIOa Age) UCIOIB3YIOT 3HAKU
cpaBHeHHI‘/’I =, <>, >, >=, <, <=, CBA3a”HHbIC IpHU HEOOXOIUMOCTH
norudyeckumu onepamusiMu AND, OR, NOT (nanpumep, Age>=14
AND Age<=70); mns yKa3aHus CIHCKa JIONMYCTUMBIX 3HAYCHUM
ucnone3yercs npenukat IN u ero orpunanne NOT IN; koHCTpyKIus

LIKE MAacKa JIOIyCTUMBbIX_3Ha4YC€HUU EXCEPT
CIIMCOK_MCKIIFOUCHUH
HCMOJIB3YETCS JJIS1 3aJaHUs] MACKUA JIOMYCTUMBIX 3HAYEHUU CTPOKOBBIX
ctonOnoB. B Macke mnpumeHstorcss aBa crerncumBona:  «%» —
MPOM3BOJIbHAA TOJICTPOKA, U «_» — JIOOOW €IMHUYHBIA CUMBOJI.
Konctpykuust EXCEPT siBnsieTcst Heo0s3aTeIbHOM.

B ycnoBuu or6opa CHECK MoryT cpaBHUBAaThCSl 3HAYEHUS JIBYX
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CTOJIOIIOB OJTHOM TaOJIHUIIBI U CTOJIOIBI Pa3HBIX TAOIHII.

6. Cchuio4uHas 1IEJIOCTHOCTD

[IpocToii BHemHUN Kitou o0bsBisieTcs KoHcTpykiueilt FOREIGN
KEY REFERENCES ...

CREATE TABLE Leave( — tabauma «OTITycK»

— TaOenbHBI HOMEP pa0OTHHKA — BHEIIHUW KJIOY HAa TaOIUIly
Staff

TabNum INT FOREIGN KEY REFERENCES Staff(TabNum),

StartDate DATE NOT NULL, — nayano otnycka

FinDate DATE); — okoHYaHH€e OTIyCKa

CocTaBHOW BHEIIHHMIN KIIIOY OOBSBISIETCS uepe3 constraint npu
cozmannu  Tabmuiel  koMaHao CREATE TABLE wm npu
Moaupukamuu crpykrypbl komangoiit ALTER TABLE:

CREATE TABLE Order( — Tabaunma «3aka3b»

PrderNum INT PRIMARY KEY — Homep 3aka3a

ODate DATE NOT NULL, — nara 3aka3a

— CTOJIOLBI BHEIIHETO KJIFOYa

ClPastSeria NUMERIC(4,0) NOT NULL, — cepus macriopra

ClPasNumber NUMERIC(6,0) NOT NULL, — Homep macriopra

— OOBSIBIICHHE COCTABHOI'O BHEIIHErO KJIIOYa, CChUIAIONIICTOCS Ha
tabnuiry Clients

CONSTRAINT Order_FK

FOREIGN KEY (ClPasSeria, CIPasNumber)

REFERENCES Clients(PastSeria, PasNumber) );

s opranuzauuu cBs3u 1:1 mexay TaOauiiaMu OrpaHUYCHHE
UNIQUE naknagpIBacTCsl Ha BHSITHUM KITIOY.

CraHgapTHBII TUII pEakIMM CepBepa Ha yAaJICHHE WU
MOJIU(UKALINIO CTPOKH, HA KOTOPYIO CChUIAIOTCS Y€pe3 BHEIIHUN KITHOY
ctpoku aApyrux tabmui; CASCADE, NO ACTION, RESTRICT, SET
NULL, SET DEFAULT, o0bsBasieTcs MPpH CO3JIaHUHM BHEITHETO KJII0Ua
rmocie ciioB ON DELETE u ON UPDATE.

CREATE TABLE Leave( — tabnuna «OTITycK»

TabNum INT FOREIGN KEY REFERENCES Staff(TabNum)

ON DELETE CASCADE

ON UPDATE CASCADE,

StartDate DATE NOT NULL,

FinDate DATE NULL);
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CYBJlI MySQL BHemHHE KIOYA MO3BOJISIET OOBABISATH, HO
IIEJIOCTHOCTh IO BHEIIHMM KJIOYaM HE TMpoBepseT (B IEIX
COBMECTUMOCTHU C OYITyIITUMU BEPCUSIMH ).

6.4 Co3nanue aBTOMHKPEMEHTHBIX CTOJIOLOB

ABTOMHKpEMEHTHBIM cronber; (autoincrement field) — 53To
LEJIOYMCICHHBIA  CTOJIOEL, 3HA4Y€HHE KOTOPOTO  aBTOMATHUYECKH
YBEJIMYMBACTCS WA YMEHBIIACTCS C TOCTOSHHBIM IIIaroM IMpH
no0aBIeHUN HOBOW CTpoku. Hampumep, y nepBoi CTPOKHU 3TOT CTOJIOEI
=1, y Bropoii =2, y Tperbeid =3, u T.n. Korma crtpoka ypansercs
(Hampumep; C HomepoMm 3), 3Ha4YeHWe 3 BC€ paBHO OoJibllie
UCIIOJIb30BaThCsl HE OYAET, MOCKOJIbKY aBTOMHKPEMEHTHBIN CTOJIOEI
BCETla  TOJBKO  YBEJIMYMBAETCS, HE  BO3BpallasChb  Ha3ajl.
ABTOMHKPEMEHTHBIE  CTOJIOLIBI ~ HCHOJIB3YIOTCS  JJIi  CO3JaHUs
CYyppOTraTHBIX NEPBUYHBIX KIIFOUEH.

Co3maHue aBTOMHKPEMEHTHBIX ¢T0JI010B B MS SQL

ABTOMHKPEMEHTHBIM  CTOJIOEL] OOBSIBISETCS TMPU  ONKHCAHUU
croorma komanmamu CREATE TABLE wiu ALTER TABLE c
MMOMOILBIO KOHCTPYKIINHU

IDENTITY (HauanbHOE_3HAa4YE€HUE, Iar MpUpaICHUs)

Hanpuwmep,

CREATE TABLE Records(

RecNum INT IDENTITY(0,1) PRIMARY KEY,

/*TepBUYHBIN KJITIOY — 3TO aBTOMHKPEMEHTHOE T10JI€ ¢ HayaJbHbIM
3HaueHreM () U marom npupaiieHus +1%*/

Field_1 CHAR(10), ... — onucaHue nMpoyux CTOJIOIOB

);

Tumn aBTOMHKPEMEHTHOTO CTOJIOIIA TOJKEH OBITh I[€JI0YUCICHHBIM
(tinyint, smallint, int, bigint) wim ¢ QUKCUPOBAHHOW 3amATOU
(decimal(p,0); numeric(p,0)). Coricteo IDENTITY He npumensiercs
coBmecTHO co cBoricteamu DEFAULT u NULL. Pa3pemaercs umers
TOJIBKO OJIMH aBTOMHKPEMEHTHBIN CTOJIOEI] B TAOJIHIIE.

JIisi reHepanu 3HaY€HU aBTOMHKPEMEHTHOrO CTOJIOLA cepBep
UCIIOJIBb3YET CKPBITYI0 MEPEMEHHYIO-cueTuynuK. CepBep CIENHT 3a TEM,
YTOOBI TIPU YyJAJEHUU KAKOW-TMOO 3almucH €€ MOPSAKOBBI HOMEpP HE
OBLIT UCTIOJIB30BAH MOBTOPHO.

Coznanve aBTOMHKPEMEHTHBIX cTo10110B B MySQL.
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MySQL paspemaer wuMeTh B  TaOJMIE TOJBKO  OJWH
ABTOUHKPEMEHTHBIN cTosi0er] (cuértuuk). OH oO0BsaBIseTcs (rarom
AUTO_INCREMENT npu co3ganuu tabmuiiel. Tumm cTonbma-cyeTanka
— 0€33HAKOBBIN LIEIIBIH.

Tabauuel THma MyISAM u InnoDB craeanar 3a Tem, Kakue
3HAYEHUS TCHEPUPYIOTCA CUETUMKOM, MO3TOMY MPH YHAICHUU KaKOM-
100 3aIUCH €€ MOPSAKOBBIM HOMEp He OyAeT MCIOJIb30BaH MOBTOPHO.
B Tabnumax Apyrux THUIIOB MOPSKOBBII HOMEP BBIYUCISETCS MyTEM
NpuOaBJICHUS €IUHUIIBI K MAKCUMAJIbHOMY 3HaUY€HUIO cToJiOna. Eciu u3
TaOJIUIIBI yAAJIUTh BCE 3alMCH, HyMEpaIlusi CHOBa HAYHETCS C €UHUIIBI.

Tun Tabnuupl H HaYaJIbHOE 3HAYCHUE CUYETYMKA MOXKHO 3aJaTh
TaOJUYHBIMU OMIUSMHU

TYPE = tun tabnuisl

AUTO_INCREMENT = m©avanpHOE 3Ha4YeHHE /*IeHCTBYeT
TOJIbKO Ha Tadiuibl Tuna MyISAM*/

Onuus Tun_Tabnuiel onpenenser GopMar XxpaHeHUs! TaOIUIbl U
dbyHKIIMOHATBHBIE BO3MOKHOCTH. MySQL moanepuBaeT ceMb THIIOB
tabmuu: ISAM, MyISAM (mo ymonuanuto), Heap, Merge, InnoDB,
Gemini, BerkleyDB (BDB). Ilomnepskka TpaH3akiuii peaau3oBaHa
TOJIBKO B TIOCIACAHUX Tpex TUmax Tabnui. TaOnuvHbIE OMNIIUU
ykasbiBaroTcs mnocne omnepatopoB CREATE TABLE wmn ALTER
TABLE, nannpumep:

CREATE TABLE Records(

/*cTonOupr*/

RecNum INT UNSIGNED NOT NULL AUTO_INCREMENT,

Field_1 CHAR(10) NULL,

... /*ommcanue mpounx CToJI0II0B*/

/*orpaHudeHus 1eI0CTHOCTH ™/

PRIMARY KEY (RecNum)

)

/*Tabnuunble onuun’™/

TYPE = MYISAM

AUTO_INCREMENT = 100

Co3naHre aBTOMHKPEMEHTHBIX cTOJ010B B Firebird

ABTOUHKPEMEHTHBIE  CTOJIOLBI ~ PEaM3ylOTCs C  MOMOIIBIO
TeHEPATOPOB U TPUTTEPOB.

['enepaTtop (generator) — 3TO crienMaNbHBIN OOBEKT 0a3bl TaHHBIX.
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OH npeAcTapisieT coOO0M 1ET0YNCICHHYI0 4-0aliTOBYIO MEPEMEHHYIO.

['eneparop co3gaercst KOMaHI0M

CREATE GENERATOR HNwms_reneparopa

[Io ymonmyaHnto 3HadueHue HOBOro reHeparopa pasHO 0. Ero
MOXHO U3MEHUTh KOMaHA0M

SET GENERATOR Hwms_reneparopa TO HoBoe_3HaueHHe

HoBoe 3HaueHne MOKeT ObITh uncaoM oT -23! no +(231-1).

Jns  monydeHWsT  CIEAYIONMIEro  3HA4Y€HUs  reHepaTopa
npeaHazHauyeHa PyHKIus

GEN_ID(Mwms_reneparopa, mar_npupamieHus )

OyHKIMS TPUOABIAET WAl MPUPAIIEHUS K TEKYIIEMY 3HAYCHUIO
reHeparopa W BO3Bpaljaer noaydeHHoe uwucio. lllar mnpupaimieHus
MOXET OBITh MOJOXKUTEIBHBIM WA OTPULIATECIIHHBIM.

JUiss  co3maHMst ~ aBTOMHKPEMEHTHOTO  CTOJOIAa  HYXHO
MPEJBAPUTEIILHO CO3/aTh TEHEpaTop. 3HAUYCHUE TeHepaTopa Oyner
3aHOCUTBHCSI B STYEHWKY aBTOMHKPEMEHTHOTO CTOJOIA MpU J00aBICHUU
HOBOWM CTpPOKM. OJTa Olepanusi aBTOMAaTUYECKH  BBINOJHSIETCS
TPUTTEPOM.

Tpurrep (trigger) — 60k komana SQL, KoTopble aBTOMaTUYECKU
BBITIOJIHSIFOTCS CEPBEPOM B OTBET Ha omepaiuio ¢ Tadmuiueil. Kaxabii
TPUITEP MOpUBA3aH K KOHKpeTHOW Tabnuue. [lo Tunmam onepanui,
BBI3BIBAIOIIMX 3AMMYCK TPUTTEPA, TPUTTEPHI ICIATCS HAa TPU TUMA:

INSERT — no6aBneHue HOBBIX CTPOK,

UPDATE — Mmoaudukaiys CymecTBYIOIMHNX CTPOK,

DELETE — ynanenue cTpok.

[To BpeMenwm 3amycka tpurrepsl Firebird nensarcs Ha nBa tuna:

BEFORE - Tpurrep 3amyckaercss 10 BHECEHUsS HW3MEHCHUU B
Ta0JIuILy;

AFTER — Tpurrep 3amyckaercsi mocie (UKCalud U3MEHEHUUN B
tabnune. Ecnmu ¢ ogHuM W TeM Ke COObITHEM (Hampumep,
Moau(UKaIuen CTPOK TaOIUIIbI) CBSI3aHO HECKOJIBKO TPUTTEPOB, TO OHU
BBI3BIBAIOTCS 10 OYEPEIU B COOTBETCTBUHU €O cBoel noszunuei (0, 1, 2,
).

Tpurrep cozmaerca oneparopom CREATE TRIGGER

CREATE TRIGGER Uwms_tpurrepa FOR NMms_TaGmuiisl

{BEFORE|AFTER} {INSERT|UPDATE|DELETE}

[POSITION 3HaueHue_MO3UINH |
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AS BEGIN

<teno tpurrepa. Onepatopsl pa3aenasorces ; >

END <cuMBOI-OrpaHUYUTEIb>

CUMBOJI-OTPaHUYUTEINb [0 YMOJYaHUIO — TOYKa ¢ 3araTou. Ho
MOCKOJIBKY  «;» UCIOJB3yeTCs B TEJIe Tpurrepa, TO Tpedyercs
MEPEOIPENETUTh OrPAHUYNTENb. /I 3TOro UCnonb3yercs: onepaTop

SET TERM HOBBII_OrpaHAYNTEIb

HoBblii orpaHuuurteslb — 3TO MOpPOU3BOJIbHAs (B Mpenenax
Pa3yMHOI0) MOACTPOKA.

Hwxe npuBeeH mpuMep CO3/IaHUs TPUITEpa HA BCTABKY CTPOK.
Tpurrep 3aHocUT B SYEHKY aBTOMHKPEMEHTHOI'O CTOJIOIIA HOBOE
3HAYEHHE TE€HEepaTOopA.

/*co3maeM Ta0IUILYy — cToJioen RecNum Oyner
ABTOMHKPEMEHTHBIM */

CREATE TABLE Records(

RecNum INT NOT NULL PRIMARY KEY,

...); I*ripodmne cTonoIeI*/

/*co3naem reneparop (1mo ymosadanuto paset 0)*/

CREATE GENERATOR RecNum_Gen;

/*co3maemM  TpUrrep:  MNPEABAPUTEILHO  MEHSIEM  CHUMBOJI-
OTPAHUYHUTEIND C «;» Ha «!I»*/

SET TERM !!

/*00bsaBneHUE TpUrrepa*/

CREATE TRIGGER CreateRecNum FOR Records

BEFORE INSERT

POSITION 0

AS BEGIN

NEW.RecNum — GEN_ID(RecNum_Gen, 1);

END !!

/*MeHsieM CUMBOJI-OTPaHUYUTETh 00paTHO™/

SET TERM ; !!

NEW — »5T0 wums BUpPTyaJdbHOW TaOJMIbI, COJEpXkKalleu
nobasnsiemyro ctpoky. Tabmuima NEW cocTtouT u3 oaHOW CTpOKH, U
CyLIECTBYET TOJBKO BHYTpPH Tena Tpurrepa. JUist "BMEeHeHus €€ TYEUKu
RecNum ucnons3yercs oneparop

NEW.RecNum = GEN_ID(RecNum_Gen, 1);

Oyuknusa GEN_ID  aBTOMaTH4eCKHM YBEJIWYHMBAECT 3HAYCHUE
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reHeparopa Ha 1, 1 Bo3BpamaeT ero HoBoe 3Ha4eHue.

7 Conep:karejibHasi 4aCTh

JlaboparopHoe 3ansitue Nel
CocTraBiieHHME MOJIENEN «CYIIHOCTh-CBSA3bY. Peienne 3anay Ha
MPOCKTUPOBaHKE 0a3 JaHHBIX C UCIIOJIB30BAHUEM MOJEIHU «CYIIHOCTh-
CBSI3b»
L{enb 3aHATUSA: HAYYUTHCS COCTABIATH MOJIENb «CYIIIHOCTb-CBSI3b
X0/ 3aHITUA
1. Y nmpenonaBarens Moay4YuTh UHAWBUYAJIbHBIN BApUAHT 33 JaHUS.
2. 3y4nTh TEOPETUYECKYIO YACTh METOANYECKUX YKA3aHHUM.
3. Ins cBoero BapuaHTa pa3padOTaTh MOJICNIb «CYIIHOCTh-CBSI3bY.
[TokazaTp MOAENb NOpPEnoOAaBATENO Ui HCIPABICHUS BO3MOMKHBIX
OIKUOOK U HETOYHOCTEHN
4. OdbopMUTH OTUET.
JlabGopatopHoe 3ansaTHE Ne2
CemaHTHUYECKOE MOJICTTUPOBAaHHUE 0a3bl JAHHBIX 110 WHIUBUIYaTbHBIM
BapuaHTaM. [[71s1 3aaHHOM TpEeIMETHOM 00J1aCTH MPOECKTUPOBAHUE
MOJIEIIA «CYIIHOCTb-CBSA3b)
[lenb 3aHATHSA: HAYYUTHCSA BBIACIATH CYUIHOCTH, OMPEIECISTh CBS3U
MEXKIY HUMH, COCTaBJISATh MOJEb «CYIIHOCTh-CBS3b)
XoJ 3aHATUSA
1. ¥V nmpenonaBarens Moay4uTh UHAWBUYAJIbHBIN BAPUAHT 3a/IaHUS.
3ananue BeiaeTcs Ha Opuragy 1-3 dyemoBeka M 0CTaeTCsl MOCTOSHHBIM
Ha BCE MOCJIECAYIOMINE 3aHATHS.
2. 3y4nTh TEOPETUYECKYIO YACTh METOJUYECKUX YKA3aHUM.
3. /i cBoero BapuWaHTa BBIJCIUTh BCE CYIIHOCTH, YCTAHOBUTH THIIBI
CBSI3€U MEXKY HUMMU.
4. Pa3pabotath MOJENIb  «CYHIHOCTHb-CBsA3b». llokazath  Mojelb
MIPEIOAABATEINIO JJIsl UCTIPABJICHUS BO3MOXKHBIX OITMOOK U HETOUHOCTEH
5. ObopmuTh OTUET.
JlaGopaTopHoe 3ansitue Ne3
[IpoexkTupoBanue 0a3 JaHHBIX B paMKax PEISIIUOHHON MOJICIIH.
3HAaKOMCTBO C PEJISIIUOHHOW MOJIEIIbI0. Pemenne 3anad Ha
npeoOpa3oBaHUE MOJCIH «CYIIHOCTh-CBS3bY» B PEIISAILIMOHHYIO MOJIEIb.
Hopwmanu3zanus
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[lenb 3aHATUS: HAYYUTHCS TPOEKTUPOBATH PEISILIUOHHYIO MOJEIL 0a3bl
JAHHBIX, IPOBOAUTHh HOPMATU3AIIHIO
Xon 3aHATUSA
1. M3y4nTh TEOPETUYECKYIO YACTh METOANYECKUX YKA3aHHUM.
2. ]l cBOEro BapuaHTa MOJEIN «CYIIHOCTb-CBSI3b» BBINOJIHUTH
npeoOpa3oBaHue B PEIAIIMOHHYIO MOJICIIb.
3. BeinmosHUTE HOpMaNU3aIuio Tabaull pyu HeoOxoauMocTu. [TokaszaTh
MOJIENb TPENOAABATENI0 Ui HCHPABICHUS BO3MOXHBIX OIIMOOK H
HETOYHOCTEH
5. ObopmMuUTh OTUET.
JlabopaTopHoe 3ansiTue Ned
Cosnanue pensnuonHoi 6a3pl gaHHbIX ¢ CYB/I Firebird. 3nakoMcTBO €
CVYbB/] Firebird. Co3nianuie B HeMl pesiuOHHON 0a3bl JAHHBIX IO
3aJaHHOU CTPYKTYype
[enb 3ausTust: noayduTh HaBeikU padoThl ¢ CYB/] Firebird
Xox 3aHATUSA
1. JIlng 3amaHHOM CTPYKTYPbl MOJEIUA «CYIIHOCTh-CBSA3b» CO3/1aTh
PETSIUUOHHYIO 0a3y JTaHHBIX.
2. Tloka3zatp 0a3y mpenojaBaTeao [Jisi HCIPABICHUS BO3MOXKHBIX
OIIMOOK M HETOYHOCTEH
3. OhopMUTH OTHUET.
JlabopaTtopHoe 3ansiTue NeS
Coznanue pensiMoHHON 0a3bl JAHHBIX 110 UHIUBUYATbHOMY
BapuaHTy. [I[poekTrpoBaHnEe MOJEIN «CYIIHOCTh-CBSI3b)» U €€
peanuzanusi B CYB/]
[lenb 3aHATHS: TOJMYYUTh HABBIKM pEATU3AlAA MOJEIN «CYIIHOCTh-
cBsa13b» B CYB/] Firebird
Xox 3aHATUSA
1. Jlnss cBoero BapuaHTa CTPYKTYPbBl MOJIENIH «CYIIHOCTh-CBSA3b)»
CO3/IaTh PEIAIIMOHHYIO 0a3y JaHHBIX.
2.3anaTh OTrpaHUYEHUS IIEJIIOCTHOCTH, HAKJIAJbIBAEMbIC HA CTOJIOLBI
TaOJINII.
3. 3anonuuTh 0azy umHpopmanuert (He menee 10 3ammceit). [TokazaTh
0a3zy mpenojaBaTeito sl WCIPABICHUS BO3MOXKHBIX OIIMOOK U
HETOYHOCTEHN
4. ObopMUTH OTUET.
JlabopaTopHoe 3ansiTHe Ne6
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N3yuenue s3bika SQL: ogHoTadmmuHbie 3anpockl. CuaTakcuc SQL-
oneparopa SELECT, nmouck maHHbIX B TaOIHIIE, BEBIYUCIUMBIC CTOJIOIIHI,
COPTUPOBKA (pelIeHuE 3a1a4)

Lensb 3ansaTus: n3yunts cuTakcuc SQL-oneparopa SELECT
Xox 3aHATUSA
1. I3y4uTh TEOPETUUECKYIO YACTh METOAUYECKUX YKA3aHUHU.
2. CocraButh SQL-3ampockl Ha IIOMCK JaHHBIX B Ta0aulle, Ha
BBIYUCJIEHHUE CTOJIOLIOB, HA COPTUPOBKY (pelieHue 3a1ay)
3. OdopmMuTh OTUET.
JlabopaTopHoe 3ansitue Ne7
N3yuenue s3pika SQL: arperatueie pynkuuu. Cunrakcuc SQL-
onepatopa SELECT, rpynnupoBka u arperaTHbie (pyHKIINMU
[ensb 3ansatust: n3yunts cuHTakcuc SQL-oneparopa SELECT
XoJ 3aHATUA
1. I3y4nTh TEOPETUYECKYIO YACTh METOJUYECKUX YKA3aHUM.
2. CocraButh SQL-3ampockl Ha TpyNNUPOBKY JaHHBIX, 3aIlpOCHI,
BBITIOJTHAONINE arperaTHbie QYHKINY (peIICHUE 3a/1a4)
3. OhopMUTH OTUET.
JlabopaTopHoe 3aHsiTue Ne8
N3ydenue s3pika SQL: MHOTOTaOMMYHBIE 3anTpockl. Omnieparius
coenunenus Tadaui (INNER, LEFT, RIGHT, FULL JOIN),
COPTUPOBKA B MHOTOTAOJIMYHBIX 3aIIpoOcax
[{enb 3aHATHUS: U3YUUTh CUHTAKCHUC s13bika SQL
XoJ 3aHATUSA
1. I3y4nTh TEOPETUUYECKYIO YACTh METOIUYECKUX YKA3aHUMU.
2. CoctaButh SQL-3ampochkl Ha COEIWHEHUE TaOIUIl B Pa3IMYHBIX
BapUaHTaX, COPTUPOBKY JAHHBIX B CBS3aHHBIX TabnuIax (pelieHue
3a7a4)
3. OhopMUTH OTUET.
JlabopaTopHoe 3ansiTue Ne9
N3yuenue si3pika SQL. ['pynnoBeie GyHKIIUKA B MHOTOTA0JIMYHBIX
3ampocax
[{enb 3aHATHUS: U3YUUTh CUHTAKCHUC si3bIKka SQL
XoJ 3aHATUA
1. U3y4nTh TEOPETUYECKYIO YACTh METOANYECKUX YKA3aHHUM.
2. CoctaButh SQL-3ampockl Ha UCIIOJIB30BaHUE PYHKIIMH, paboTaIOMINX
C HECKOJIbKUMHU CBSI3aHHBIMHU TaOJuIIaMu (perieHre 3a1ay4)
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3. OpopmuTh OTYET.
JladbopaTtopHoe 3ansiTue Nel(

N3yuenue s3pika SQL: BioxkeHHbIe 3ampockl. Mcnonbs3oBanue B SQL-
zanpocax npeaukaros IN, EXIST, ANY, ALL. U3mepenue Bpemenun
BBIMOJTHEHUS U onTuMu3anus SQL-3ampocos.

[lenb 3aHATHSA: WM3YYUTh CHHTAKCHUC si3bika SQL, MOJy4UTh HaBBIKH

MCMOJIb30BaHMS MIPEINKATOB B 3aPOCax.
XoJ 3aHATUSA
1. I3y4nTh TEOPETUYECKYIO YACTh METOANYECKUX YKA3AHUM.
2. CocraButh SQL-3ampockl Ha WuCHOJb30BaHUE MnpeaukaTtoB IN,
EXIST, ANY, ALL (peumenue 3agay)
3. OdopmMuTh OTUET.
JlabGopaTopHoe 3ansitue Nell
Nzydaenue s3pika SQL: o6benunenus. Mcnonp3zoBanue B SQL-3ampocax
onepatopa UNION. Vcnons3oBaHue rpynmnoBbix GYHKIIAN U
COPTUPOBKHU C OOBEIMHEHHBIX 3aMpOcax
[lenb 3aHATHSA: WM3YYUTh CHUHTAKCHUC si3bika SQL, MOJy4UTh HaBBIKH
rncnonb3oBanus oneparopa UNION.
Xon 3aHATUSA
1. I3y4nuTh TEOPETUUECKYIO YACTh METOJUYECKUX YKA3aHUHU.
2. CoctaButh SQL-3anpockl Ha 00beIMHEHUE Ta0IuUI (pEeUIeHHE 3a/1ay4).
3. CoctraButh SQL-3ampocsl, coaepkaliye TpynmnoBble (QYHKIUU U
(GYHKITUU COPTUPOBKHU (peIlIeHUE 3a1a4)
4. OpopMHUTH OTUET.
JlaGopaTopHoe 3ansaTue Nel2
N3ydenue s3pika SQL: BcTaBKa, yaaneHue, MoaubUKaIUs 3aMUCei.
N3yuenue onepatopoB INSERT, UPDATE, DELETE
[lenb 3aHATHS: U3YUNTh CUHTAKCcUC si3bika SQL, n3ydyeHne onepaTopsl
INSERT, UPDATE, DELETE.
XO0J1 3aHIATUA
1. I3y4nTh TEOPETUYECKYIO YACTh METOJUYECKNX YKA3aHHUM.
2. CocraButs SQL-3anmpocer ¢ omneparopamu INSERT, UPDATE,
DELETE (pewenue 3anayv).
3. OdopmuTh OTYET.
JlaGopaTopHoe 3ansiTue Nel3
XpaHuMbie TPOLEAYPHI U TpUrrepbl. 3ydeHne CHHTaKCruca XpaHUMbIX
npouenyp. Co3nanue XpaHUMBIX TTPOLIEYP
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[lenp 3aHATHS: W3YYUTh TpaBWIIA CO3AHUS XPAHUMBIX MPOUEAYp H
TPUTTEPOB, MOJYYUTh HABBIKU CO3/IaHUSI XPAHUMBIX TIPOIIEAYP.

XO0J1 3aHIATUA
1. M3y4nTh TEOPETUYECKYIO YACTh METOANYECKUX YKA3aHHUM.
2. Co3gaTh XpaHUMYIO Ipoueaypy (Is cBoero BapuaHTa 0a3bl
JAHHBIX ).
3. Co3nath Tpurrep (s CBoero BapruanTa 0a3bl JaHHBIX )
4. OdbopMUTH OTUET.

JlaboparopHoe 3ansitue Neld
Texyuuit koHTpoJIb 3HaHUW. KoHTpoabHas paboTa no s3eiky SQL

[lenb 3aHSATHS: MPOBEPUTH YCBOEHUE 3HAHUM MO CHUHTAKCHUCY S3bIKa
SQL.

XoJ 3aHATUA
1. ITosmyuuTh 3agaHKEe OT MpENOJaBaTesl.
2. BBINOTHUTE 3aJjaHUE.
3. OhopMUTH OTUET.

JlabopaTopHoe 3ansitue NelS
AJMUHHUCTpUpOBaHuEe 0a3bl JaHHbIX. Co3/1aHue TTOJIb30BaTeIeH U
BbIJIaya MpaB JI0CTyNna K 00beKTaM 0a3bl JaHHBIX
enp 3aHATUS: W3YYUTh NPOLCAYPY aJAMUHUCTPUPOBAHUS 0a3bl
JTAHHBIX, TIOJIYYUTh HABBIKU OMPEICIICHUS MPaB AOCTyMNa K 0a3e JaHHBIX.
XoJ 3aHATUSA

1. U3y4uTh TEOPETUUECKYIO YaCTh METOIMUECKUX YKa3aHUH.
2. Co3marb aAMUHHCTpaTopa ©0a3bl JaHHBIX (CBOEr0 BapUaHTA),
HaJICTIUTh MpaBaMH aMUHHUCTPATOPA.
3. Co3nmath Tmosib30BaTeNs  0a3bl  JAHHBIX, HAJICIUTH IpaBaMu
MOJIb30BATETIS.
4. OdbopMUTH OTUET.
JlabopaTopHoe 3ansitue Nel6
IToctpounas o6paboTka qaHHBIX. Kypcopsl. Mepapxudeckue 3anmpochl.
CpenctBa coBpemenHbix CYB/] 1ist mocTpouHoit 00paboTKH TabJIHIl
(XpaHumbie poLeAyphl, Kypcopsl). Onepatopsl SQL 1151 paboThI €
kypcopamu. O630p cpeactB SQL f1s peanuzaiuy nepapxXuueckux
3anpocoB. Pemenne 3amau
Lenp 3aHaTUSA: H3y4yuTh oneparopbl si3bika SQL 1 paboThl ¢
KypcopaMu
XO0J1 3aHIATUA
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1. I3yuuTh TEOPETHUUECKYIO YACTh METOIMUYECKUX YKA3aHUM.
2. Coznats SQL-3anpoc st paboThl ¢ Kypcopamu.
3. OpopMuUTh OTHYET.

JlaOGopaTopHoe 3ansiTue Nel7

[IpoekTupoBaHuEe MPUIIOKEHUI 0a3 TAaHHBIX HA SI3bIKE BHICOKOTO
ypoBHs. O030p TexHon0Tui JocTyna k 6azam nanueix (ADO, ODBC).
KoMmoHEHTHI S3BIKOB MPOrpaMMHUPOBAHUS 1J1 paOOThI ¢ 6azamMu
nanHbIX (C++ Builder, Delphi). [Ipumep npoektupoBanus
MOJIb30BATEIBLCKOTO UHTEPdEiica
[lenb  3aHATUA: HAYYUTHCS  MPOEKTUPOBATH  TOJIH30BATEIIbCKUIM
uHrepdeiic.
XoJ 3aHATUA

1. Pa3pabortars untepdeiic moap3oBaTersi.
2. Vcnonb3yss KOMIIOHEHTBHI SI3IKOB BBICOKOT'O YPOBHS I PaOOThI C
0a3zamu JaHHBIX peaqn30BaTh CIPOCKTUPOBAHHBIN UHTEP(EIC.
3. OhopMUTH OTUET.

JlabopaTopHoe 3ansaTue Nel8

KoHTposib pe3ynbTaToB CaMOCTOSITEILHONU PA0OTHI
[{enb 3aHSTHUS: IPOBEPUTH PE3YIbTATHI CAMOCTOSITEILHOU PA0OTHI.
X0/ 3aHITUA

1. ITpocnymiaTe moAroTOBIECHHBIE pedepaThl.
2. IlpoBecTu ycTHOE coOeceloBaHuE M0 Pa3IMUHbIM TEMaM.

8 KoHTpoJ/ibHBIE BONIPOCHI K JIA00PATOPHBIM 3aHATHAM

1. Onumure, uyto Takoe: 6aza aanHbix, CYB/I, npunoxxenue 0assl
JAHHBIX.

2. OxapakTepu3ynTe NOHATHUS: CYIIHOCTh, CBI3b. B uem paznuuus
MEXIY KJIACCOM U AK3EMILISIPOM CYIITHOCTH (WU CBS3HU)?

3. Ilepeuucnure Tunbl OMHapHbIX cBsized. [IpuBenuTe mpuUMepb
CBSI3M KaKJIOTO THIIA.

4. Kakue BHBI aTpUOYTOB JIOMYCKAIOTCS B MOJEIU «CYIIHOCTh-
CBSI3b»?

5. Uto noka3pIBaeT KapJAUHAIBHOE YHCIIO CBSI3U: MUHUMAJIbHOE U

MakcUMajabHOE?

6. Kak oTiim4uTh, SBISIOTCA JU ABE CBA3AHHBIE APYTr C APYyroM
CYIITHOCTH CHJIBHOM M Cja0ON II0 OTHOIICHHWIO JAPYr K JApYry, WU
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HE3aBUCHUMBIMH 110 CHJIE?

7. Uto mpeacTaBisieT co00i omuouleHue B PEASIIMOHHON Mojieu?
Yem OTHOIIEHUE OTJIMYAETCS OT JFOOBIX APYTUX TAOIHIL?

8. Kakue peknapartuBHbIC OTPAaHUYEHUS LEJTOCTHOCTH MOXKHO
HaJIOKUTh HA PEIISIIMOHHYIO TaOJIHILYy?

9. 3adueM HyXE€H MEPBUYHBIM KIIOY B PEISILIMOHHOW Tadmuie?
MoxeT 1 CyIiecTBOBaTh TabyuIa 0e3 Kitoua (€Ciu Ja, TO KOTrAa; €Clu
HET, TO mouemy). Kak BbIOpaTh NepBUYHBIN KIIHOY?

10. Uto Takoe BHEUIHUI KJIFOY Y 3a4EM OH HY>KEH.

11. Kak oprannzoBarb CBa3b 1:1 Mexay peasiuMOHHBIMU
tabmunamu?  Kakue  orpaHuyeHus  [EJOCTHOCTH  IIPU  ITOM
UCIIOJIB3YOTCS?

12. Kak mnpu mnepexome ot ER-mMozmenn Kk pensiuoHHOM
MOJIEIIUPYETCS CBA3b «MHOTHUE-KO-MHOTHUM?

13. IlogymaliTe, Kak NpH NEPEXOJ€ K PEISIMUOHHOW MOJCIH
peanu3yeTcs TPOUYHas CBS3b: omey—mamob—0emu ¢ aTpuOdyTOM CBSI3U:
oama podxcoenusi pebenka (3I€Ch «OTEI», «MAThb», «JIETU» — KJIACCHI
CYIITHOCTEM).

14. Yrto mnoHumaercs TOJ AHOMAJIbHOM W  HOPMAaJbHBIN
cTpykTypoit Tabmun? IlpuBenure mnpumepsl aHOMAIUW BCTaBKH,
yAaneHus U MOAU(UKALINH.

15. B yeM COCTOUT CYyTh HOPMAJIU3ALIUH.

16. [alite onpenenenus HopmaiabHbIM popmaM (1HD ... SHD).

17. Yto Takoe PpyHKIIMOHAIBbHAS 3aBUCHUMOCTh MEXTYy aTpuOyTaMu
oTHomieHus. Halinure ¢GyHKIMOHAIBHBIM 3aBUCUMOCTH B TaOIulle,
cojepkaiieil umH@opMmanuio O MOJANMUCKE TpaKJaH Ha >XYpHAIbl U
ra3eThl.

Hloonucka( ®UO_noanucuuka, Anpec, Hazpanueldznanus,

[TonmucHoiiuaexc, ['ox, Mecsir)

OnuH 4esI0BEK MOJKET MOJAMUCATHCS Ha HECKOJIbKO W3JaHHM, U B
KaXXJIOM U3JJaHUU — Ha HECKOJIBKO MECSIIEB.

Ecnu Tabnuia uMeeT aHOMaJIMU, HOPMAIM3YUTE ee.

18. B yeM, mo BameMy MHEHHUIO, MPEUMYILIECTBA U HEJOCTATKH
JIOMEHOB?

19. Kak B BoiOpanHoit Bamu CYB]I caenaTth Tak, 4ToOBI 3HaUCHUE
MEPBUYHOr0 KJKOYAa T€HEPUPOBAIOCH ABTOMATHYECKHA MPU CO3JaHUU
HOBOW 3anucu?
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