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Moaenun gaHHbIX, KOTOpble Ha3bIBaOT
cCeMaHTU4YEeCKNMI

CemaHTn4yeckasa Moaesib JaHHbIX OObIYHO ONpeaensieTcs Kak cxema,
nokasblBaroLlast COOTHOLUEHNSI XpaHUMbIX CUMBOSI0OB (HAbOpOoB 3anucen,
CYLLIHOCTEN) C peanbHbIM MUPOM.

HekoTopble Moaenu NPUHATO cYMUTaTb ceMaHTuyeckumn. Moaenb
“CYLLIHOCTb - CBSA3b , KOTOPY Mbl HAYMHAEM n3yyaTb, CeMaHTUYeCKas.

[1Ba 6ornbLUnx “HO”:

*Ewwe B 1988 r. 3.Koaa ykasbiBan, YTo ApriblK “CeEMaHTUYeCKoe” He OOSTKEH
NHTEPNPEeTUPOBATLCH B KAKOM-NTMO0 abcontoTHOM cMmbicne. [leno B Tom,
YTO CEMaHTUKA CYLLECTBYET B Nobon moaenn aaHHbIX, HO OOLEM €€
MOXET CUJTbHO OTNMYaTbCA.

*A Kyga ucuyesrna nparmaruka?

[Mpumep: Kak nHTepnpetnpoBatb 0ObIYHYIO Tabnmuy?
OTBeTbl (OCHOBaHHbIE Ha TPEX pa3HbIX NparMaTukax):
*Kak Habop 3anucen.

*Kak MHOromepHbIn KyO.

*Kak nmnnukauuio (NpoayKuuto).
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CemMaHTn4yeckne moaenu gaHHbIX
3a4yemM OHU?

Ha HavarnbHon cTagmmn cosgaHuns NpunoXxeHus (aHanuns
busHeca) HeobxoaANMMO MMETb MOAENb NPeaMeETHOM obnacTu,
obecrneynBaloLLyto HarnsgHoe U, No BO3MOXHOCTU, HedpopMarbHoe
ornMcaHue Bcex ocobeHHocTen BM3Heca N3BECTHbLIX MOCTAHOBLLVKY.

[Tpn aTOM OTOpackiBaHWE AeTanen, KoTopble “He noXxarcsa” Ha Moaenu
OAHHBIX, MPUMEHSIEMbIE Ha CTagun peann3aunn NPpoeKkTa, MOXeT
NPUBECTU K CYLLLECTBEHHOMY UCKaXXEHUIO MOCTAHOBKN 3aJa4n.

Ha atane aHanusa nosiHOTy cBedeHUN crneayeTt NpeanovecTb
BO3MOXXHOCTU UX popManbHOro onncaHms.

B pamkax cemaHTM4ecKomn Moaenn co3gaeTcs KoHUenTyanbHasa cxema
6asbl AaHHbIX, KOTOpas BPYYHYO UM aBTOMAaTU3NpoBaHHO (HO He Bceraa
aBTOMaTn4ecKkn) npeobpasyeTcss B cxeMy 0asbl 4ONYCTUMYO B paMKax
MOAEenen AaHHbIX, peanusyemMblX Ha cneayloLwwmnx ctagusx
XXU3HEHHOIO LMKIa NpoeKTa — NPOEKTUPOBaHNU, pa3paboTkm 1
COMPOBOXAEHUN.
3ameyvaHune: Mogenen gaHHbIX 6e3 ceMaHTUKN He ObiBaET. [loka xe byaem
TEPMUHOM “CeMaHTUYEeCKNe” onpeaenaTb MoAenu, B KOTOpbIX "6onbLue”
CEMAHTUKN NHTEPMNPETUPYEMOMN YENTOBEKOM.
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)

CemaHTtunyeckaa mogenb “CyuwHocTb-CBA3b
(Entity-Relationship)

Hawnbornee n3BecTHa cemaHTM4yeckas mogesib “CywHOCTb — CBA3b”’
(“entity - relationship” -- ER) npeanoxenHas lNutepom lNnH LeH YeHom
(Peter Chen) B 1976 .

Tpwn OCHOBHbIX NOHATMA ER-Mmoaenun: cywHoCTb, CBA3b, aTPUOYT. Y
CYLLIHOCTN €CTb UMS 1 aTPpUbyThIl, Y aTpudyTa MMeEEeTCa UMS U 3HAYEHME.
CBA3n Takke UMEeKT MMA 1 aTpubyThl.

3amMedaHue: K CEMaHTUYECKUM MoAdenaM OaHHbIX crieqyeT OTHECTU
anarpammbl knaccos mogenn UML, cxembl bapkepa, cxembl 3axmaHa v ap.

OnpegeneHbl YeTbipe YPOBHSA NpeacTaBrieHnst UHcpopmauum m
OAaHHbIX, B KOTOPbIX paccCMaTpMBalOTCA BCe MOAENN JaHHbIX.

© Beccapabos H.B.2016



UeTbipe YpOBHSA NpeacTaBneHns
Moaeneun aaHHbIX (no YeHy)

1. WHdopmaumsa ob obbekTax u cBA3AX npegmMeTHOU obnacTu
(MO).

2. [aHHble, onucbiBaloLWME OOBLEKTHLI U CBA3U NPeaMETHOU
obrnacTu (CTpykTypupoBaHHasa mHpopmauus o 10).

3. CTpyKTypbl OaHHbIX, HE 3aBUCALLME OT criocoba goctyna
(TO eCTb He CBsI3aHHbIE€ C MONCKOM, NHAEKcaUVen u T. A.).

4.  CTpyKTypbl AaHHbLIX 3aBUCSLLME OT cnocoba gocTtyna.
3aberasa Bnepen 3aMeTum, 4YTo pensumoHHas Moaernb
OTHOCUTCSH K YpoBHAM 2 1 3. CeTeBas U nepapxmyeckas
Mo4enu, B TOM Buae Kak oHu cyulectsoBanu 20 net Hasag,
paboTaloT B OCHOBHOM Ha ypoBHe 4 n otyactu 3. UML aTo
ypoBHU 1, 2 1 ot4yactu 3, Ho UML ganeko BbIXoguT 3a paMKu
onucanuna gaHHbixX. IDEF1x paboTaet Ha ypoBHAX 2, 3 1 4.

© Beccapabos H.B.2016



CyLHOCTb U HAbOp CyLLHOCTEN

CyLWHOCTb 3TO BOOOpaXkaemMblh 0OBLEKT nnn npouecc, Hgpopmauumsi o
KOTOPOM [0JKHA COXPaHATLCA B CBOEM Habope CyLHOCTEN.

CywHOCTb onpeaenseT T1n, a He ak3emnnsap. Ha ER- gnarpammax
CYLLHOCTb NpeacTaBnseTcsl NPsIMOYrofibHUKOM, B KOTOPOM 06s13aTefibHO
yKasblBaeTCs UMS CyLLHOCTU. [JONONHUTENBHO MOXHO

yKasblBaTb NMpuMepbl 3K3eMMMASpOoB CYLLHOCTU. [ vms
MaraswuH
Mpumepki 3K3emnngpgg HanpuMep,
[ P i Tabpuc nnm
C KaXXabIM TUMOM CYLLIHOCTM CBA3bIBAETCA Marxut

npegukart, 3agaroLwmyn npuHaaneXHocTb CyLWHOCTN Habopy. [Tpu
ornpegesieHMn Tmna CyLHOCTM HEODXOANUMO rapaHTMpoBaTh, YTO
9K3eMnnsApbl CYWHOCTU pasfninMbl OAUH OT Apyroro. 3T1o TpeboBaHue
aHanorn4yHo TpeboBaHMo OTCYTCTBUS 3anncen-aybrmkaTtoB UNu KOPTEXEN
B PENAUNOHHbIX Tabnuuax.

3ameyanuve: CyuHOCTM MOryT ObiTb BELLHbIMUW, UITM NPOLECCHbLIMMU.
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CBA3n

CBsi3b — 3TO TUNOBOE NOHATUE, YCTaHaBNMBatoLLEe
npasuna CcBA3biBaHUA CyLLHOCTEW. KaXkabi aK3eMnnap tuna
CBA3W, yCTaHaBMNMBAETCA MeXOy dK3emnnsapamu Tuna
cyLHocTu. MOXeT CcyLlecTBOBaTh PeKYypCMBHAA CBA3b MexXay
TUNOM CYLLIHOCTU U UM XXe caMuM (Kak Dbl ero gyonukaTtom).

[Toka paccmaTpuBaem TONbKO OMHAPHbLIE CBSI3W,
yCcTaHaBnMmMBaeMble Mexay AByMs Tunamu cyljHocten. O
CBA35X C 6OsibLLIEN apHOCTLH MOrOBOPUM MO34HEE.

KoHubl 6uHapHom cBa3u B ER-moaenun xapakrepusyeTtcs:

* MMEHEM pPonun (MMA KOHLA CBA3MN), onpeaenstoLen
dYHKLMIO CBSA3U NO OTHOLLEHUIO K CBSI3bIBAEMOW CYLLHOCTU;

° CTeneHbKo KOHLLA CBSI3UN (CKOSbKO 3K3EeMMMSIPOB AaHHOro
TMNa CYLHOCTM OOMKHO NMPUCYTCTBOBATb B KaXXO0M
aK3emMnnape AaHHOro Tuna CBA3N);

e 00A3aTeNIbHOCTBLIO CBA3U (T. €. Ntobon Nn sK3emMnnsap
CBA3bIBAEMOU CYLLIHOCTU OOMKEH y4acTBOBaTb B HEKOTOPOM

9K3eMnnsape gaHHOro TMna cBs3N). ,
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Obo03Ha4YeHnsa N NpuMepbl CBA3EN

Obo3HaveHus: <> < >

buHapHaga cBA3b: KeapTpa Mpoxia \ Foaaan
< atb /
Heckonbko cBA3en mexay
ABYMA CYLLUHOCTAMM. BbITb KOH-
CynbTaHTOM
Bpau [laumeHT
BbITb nev.
Bpa4yoMm
TepHapHas cBA3b:
[locTaHoB
Bpau Ka [launeHT
anarHosa
[lnarHos
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ATpUOYTbI, 3Ha4YEHUSA, HAOOPLI U
TUMbl 3HAYEHUI

ATpUOYT 3TO CBONCTBO CYLLHOCTW UMK CBSA3WU, Nnosyvyaemoe
nyTemMm HabnoaeHnsa unm namepenuns. Mugpopmaunto ob
aK3eMnnsipe CyLHOCTN Bblpa)katoT Habopom nap “atpmnbyT —
3HadeHune”, Hanpumep:

ATpunoyT 3HayeHve

<wms: Tleta’>
ATpMBbYT NpuUHMMaET O4HO UITN HECKOSTbKO 3HAYEHU U3 HEKOTOPOro Habopa.
[Mpumep: B aHKkeTe npegnaraeTcd nogyv4epkHyTb OOMH UM HECKOSTbKO
NpeayCcMOTPEHHLIX OTBETOB B KaYeCTBe 3Ha4YeHUst aTpubyTa.
3anonHeHHas CTpoka BbIMAAUT Tak:
“Kak yacTto Bbl nocelaete nekunm no 6aszam gaHHbIX (HY>KHOE NOAYEPKHYTh):
4YacTo, peakKo, AOBOSIbHO 4YacTo, 4OBOSIbHO peaKo, N0 HACTPOEHUID,
B AOXANWBYIO NMOroay, B KOHLIe ceMecTpa’.

3HaveHnsa atpnbyToB 0ObIYHO NpuHagnexar OgHOMY TUMY, HO
BO3MOXHbl 6eCTnnoBble aTpmubyThI.
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CBA3N TakKe UMeoT aTpuoyThl

Bbigenvm aBe pasHOBUAOHOCTU aTpuUbYyTOB CBA3EN:

1. ATpunOyTbl NPUBA3KU, YEPES KOTOPLIE OCYLLECTBINSETCH
NpuBS3Ka K CBA3bIBa€MbIM CYLLIHOCTSAM.

2. ATpubyTbl, ONpenensoLne CBOMCTBA CYLLHOCTEN,
NPOABNAAKOLMECS TOMNBLKO NPU HAanNU4nu ceBaA3n. Takmne
aTpudyThbl HA3bIBAlOT AIMEPOXKEHTHbIMMN.

[Tpumep: CyuwHocTn “PaboTHUK” 1 “T1poekT” co CBA3bI0
“MpoekT - PaboTHUK’, coaep kallen aTpndyTbl CBS3N
“Homep pabotHuka”, “Homep npoekta” n aMepaKeHTHbIN
aTpudyT cBoMcTBa CBA3N “Pecypc _BpemMeHu”. CMbICh
nocrnenHero atpnbyTa “lNnaHoBble 3aTpaTbl BpEMEHU
paboTHMKa C yKadaHHbIM HOMEPOM paboTHUKa Ha paboTy B

paMKax npoekTa c ykaszaHHbIM HOMEPOM_MNpoeKTa”.
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CBoaka 0003Ha4YeHUN

O0o3HaueHune 3HaueHHUe
Tun, onpeaeasonun Hado
ma cyHocTH » OTIPCL H Up
HE3aBHCUMBIX CYIITHOCTEH
e e Tur, onpenensronuii Ha(jop
3aBUCUMBIX CYIITHOCTEH
nva atpmo
—ATprby ATpuOyT
Ta
KiroueBoit aTpuoyT
arpmbyTa
Nmsa_ces Tumn, onpenensronuit
3u HaO0Op OMHAPHBIX CBSI3EH
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YCNOBHOCTb pa3geneHna Ha CYLLHOCTN,
CBA3UN N aTPUOYTHI

PasgeneHne Ha CyLHOCTH, CBSA3U N aTpmubyTbl YCITOBHO.

[Tpumep: To, YTO CTYOAEHT AOIMKEH OTHOCUTBLCS K KaKOM-HUBYOb
y4eOHOW rpynre MOXXHO Bblpa3uTh:
1. Kak cBA3b

BxoouT B
COCTaB

CTtyneHT I'pynna

—

Kak napa atpubytoB

Kak cyLHOCTb ATpnbyT /CotTas”
CocTaB rpynnbl MHOFO3HaYHblI

3amedyaHue: He crneayet genaTb BbIBOA O TOM, YTO BbIOOpP

CYLLHOCTEN NPOU3BOJIEH N HET NPEANOYMTUTENBHOIO BapnaHTa.
12
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PaspelleHne cBa3en Buaa
“MHOIrme-Kko-mHormm”

{ ACCOleaTMBHWJ

G|
\
7>b

CgD c

3Ha4YeHns AaNEMEHTOB acCoLMaTUBHOMN CYLLIHOCTMW:

1a, 1b, 3b, 4b, 5b CBA3M MHOMME-KO-MHOMMM HE MCMOIb3YOTCSA B
peanu3auyusix 6a3 gaHHbIX. BBOAUM OUKTUBHYIO
[OMNOMHUTESBHYIO CYLLIHOCTb U [1B€ CBSA3W
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[Tpumepbl

CopTta atpudyToB.
[Mpnmepbl NpopabaTbiBalOTCA HA OOCKE.

© Beccapabos H.B.2016
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HeonpeaeneHHble 3Ha4yeHusa (Null)

Null aTo yHUBepcanbHoe (becTunoBoe, He 3aBuUcALLEE OT TUMNa AaHHbIX)
3HayeHune, nokasbiBatoLlee, YTo MICTUHHOE 3HaYeHNe He BBEOEHO
B paccMaTtpuBaemMon 3anmcu. NomHnTe, 4To Nyctoe 3HayeHue (Hynb unm
nycrasi CTpoKa), 4aCTo 3agaBaeMoe Mo ymosr4yaHuio, 3To He null.

[Tpn obpaboTke AaHHbIX C HEonpeaeneHHbIMN 3Ha4YEHNSIMU

HEeEOBXoAMMO MOSb30BaTbCA TPEX3HAYHOW NOMMKOMN.

HeonpeneneHHble 3Ha4eHUs CYLLLECTBYIOT B NOObIX MOOENSIX
OaHHbIX. /IX HET B A3blkax NporpaMmMmnpoBaHnst 0bLLLEero Ha3Ha4YeHus.
He nytaunTte null ¢ nycTbiMuM cCbIfikaMmn B 3TUX A3blKax.

3TO

Null He [lycTasa ccbinka

[MpaBuno: nobble anrebpanyeckmne onepaunmn (CnoxXeHne, yMHOXeHNe,
KOHKaTeHauusi CTPOK 1 T.4.) ¢ onepaHaom null 4ormkHbI AaBaTtb
Takke HeornpegerneHHoe 3Ha4vyeHue null.

15
O Beccapa6os H.B. 2016



O kntovax B ERWin (1/2)

N300pakeHne KaXkgom CyLLHOCTWN pas3aesnsieTcsa ropusoHTanbHOW NIMHUEN
Ha BEPXHIOK YacTb (Kr4YeBYyH 00MacTb), B KOTOPOW PACnONOXKEHbI
KInoyeBble aTpubyThbl (nons) (nepBuYHble (PK) n, moxeT OblITb,
BHeLwHue Krnoum (FK)) n HWKHIOK YacTb (065acTb AaHHbIX), rae
pacnonoXeHol HeKMKYeBble aTPUOYTbIl U, MOXET ObITb aTpuUbyThI
BHELWHUX 1 anbTepHaTUBHbIX (AK) Kntoyen.

CBouncrTBa NnepBUYHOroO Kio4a:

. YHuKarnbHbIM 00pa3omM NaeHTUOULMPYET IKIEMNIIAP.
. He ncnonbdyet NULL 3HaueHun.
. He nameHsieTca co BpeMeHeM.

IK3eMNAp NOeHTUPULMPYETCA NPU MOMOLLM Krkoya.

[1pn N3MeHeHnN KnoYva NaeHTUPNUNPYEMbIN UM IK3EMNNIAP CHUTAETCSH
OPYrMM (HEe MOXET CUMTaTbCS TOXKOECTBEHHBIM CTAapOMYy 3K3EMMIISAPY).
3ameydaHune: Ecnun 3HayeHns Nonsa UM HECKOSTbKMX Norien NO3BOSIA0T
BblbpaTb Bonee ogHOro ak3emMnsisipa, NPUHATO rOBOPUTL O CyLLIECTBOBaAHUN
HeyHUKaribHOro Krnrd4da. Ha Hero MoxeT 6bITb co34aH HeyHUKanbHbIN
NHOEKC KOTOPbIN MOXET YCKOPUTb BbIOOPKY TaKMX rpynr 3K3eMnispos.

16
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O kntovax B ERWin (2/2)

CBOWNCTBA YHUKANbHOIO KMNo4a

YHukanbHble kntodn (Unique Key) otnnyarotcd OT NepBUYHbIX
TeM, YTO B HWUX MOrYyT WUCMNOMb30OBaTbCA HeonpeaerieHHble
3Ha4eHua null.

BHeluHne Knyu

Ecnn cywHOCTK CBsI3aHbl, TO CBA3b MOXET NnepeaaTtb KoM
(Habop Kno4veBbIX aTPUOYTOB) AOYEPHEN CYLLHOCTU. OTU
nepeaaHHble aTpubyTbl OKa3biBAOTCA BHELLUHUMUN KIto4YaMMU.
[lepenaBaemMbie aTpubyThbl NPUHATO HA3bIBATb
MUTPUPYIOLLUMN.

17
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ER-aounarpammel B ERWIin (1/2)

File Edit View Diagram Model Actions Tools Window Help \normquK

BEASBRER OO (NER S B,
PEEAEGsd, QAQAAM 0 B RRBRIBE-| o

Model Explorer ax [
o & Modell : E )
& 7|38 | [ HasBaHue
2[4 Model_T '
%k Annotations Cyu-"HQrT\M )f
Datatype Standard
O Dofo Valos i KnoyeBble J
- 5% Domains ara3vH
@ g Entties : | atpnQytbl
[+ ER Diagrams
B o HassaHue dpupmbl
@ Naming Standards Homep marasuHa
¥ Relationships ' -
Subject Are
s~ Appec HeknoyeBble
l57 Validation Rules anM6yTb|

|

Ccbinka ans ckaymBaHms ERwin Data Modeler Community Edition r9.5:
http://www.itshop.ru/Computer-Associates-CA/CA-ERwin-Data-Modeler-Comm
unity-Edition-R8-SKAChAT-BESPLATNO/14t1i162474

[ KHonka cylwHocTu B -
oy, AR - Thodell | normyeckonmoaenm BbibpaHa
oaernb
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ER-aounarpammel B ERWin (2/2)

3anucb
onpeneneHumn
(Definition),
npumMmedaHum

B ' Entity 'Marasun’ Editor

£lade

Enter fiter text

Name

MarasuH

iLogicaI Only \

: _ =

(Notes, Extended |
Notes)
CBOWCTB,
onpeaeneHHbIX

nonb3oBaTenem
(User Definied

Properties --UDP) |

1 NPOM.
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Optional Theme

|Volumetrics | Deﬁniﬁon| Style |Ioon IWhere Used | UDP |Histnry | Notes |Exhended Notes

& |
[ Theme E
Sampe setings rom Thene A
Name Display: - Classic Theme
Font Options [ Default Theme
Fill Options o :
s —| Foreign Key: [ |
Outline Options '5 No style spedfied ‘ 9 ¥ L‘i
Definition Display Alternate Key (AK): 1 !

Font Options

|

Fill Options

QOutline Options

i’[ ‘ No style spedified 1 L1
f—
|

-|  Inversion Entry (IE): } i

‘ No style speaified ‘
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Cssa3n B ERWIn

« CBsa3u mexay cywHoctamm. Obo3HavalTcsa NMHUSAMN,
MOXET ObITb CHAOXEHHbIMU OONONMHUTENbHbIMU
CUMBOJS1aMU HaA KOHLUAX.

« CBS3M MMEHYIOTCSA rnaronamMm, KOTopble NokasbIBaloT, Kak
COOTHOCSTCS CYLLLHOCTU Mexay cobo.

* B npocTbix cxemax nMeHa CBA3en MOryT He Ha3Ha4vyaTbCc4
N HE MPOCTaBNATbLCSH

[IpnMep:(cBs3b HenaeHTUMUMpPYoLLLas)

Maccaxwp ' ABTOBYC

20
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CosnaHue cBasen B ERWIn

PaboTHuK
TabenbHbIi HOMep OTpen
Coctoutuz (FK) g Homep oTaena
AonxHocTs HasBaHue oTgena
OTAeﬂ ; | Tt
3apnnaTa B ' Relationship 'Cesass’ Editor = DX
1
I ‘2\3 ‘ ) | ’ ] @ Enter fiter text
Name \Parent | Child Logical Only
Cssi3b Otnen PaboTHuK v, -

B aTom npumepe cBA3b

MOSHTUPUMUNPYHOLLAA. —_—
A CgBi?,Ey H General | Definition | Role Name | RI Actions I Style I UDP I Notes | Extended Notes]
'Ceasb’ Type Properties
naeHTndnumnpyrowasa u = 7 T ]
HengeHTndunumpyrowas
nOﬂ pO6HO paCCM OTpeH bl 'Ceasb’ Relationship Properh;:#s :
Parent-to-Child Phrase  |.| | PabotaeT B
B Cneﬂ'yl-ou-“/lx neKU‘MﬂX v Child-To-Parent Phrasé | CocTouT u3
'Ceasb’ Cardinality Properties
' Card?naljty , 7 One or More (P) i_':
| Cardinality Value |
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[Tpnmep cBA3M BMOa "MHorme-Ko-mMHormm”
N ee paspelleHmne

BEEEE E- 00 - Cosnaém anarpammy co
. cBsa3bio N:M Ha
HOTpockTert 1 - - - NOrMYEeCKOM YPOBHE
HomMep noTpesutens Konus punbma ‘
VMa noTpesutens @ W Honep konal b
Adpec NoTpesuTens | OBWWE YCAOBUA |
Koa notpesutens o " a

E] @ % [@ ~ | Physical v

41

A nepeBogum e€ Ha

dom3nyecKkmn ypoBeHb fikn ey ‘ . : X
HoMmep_noTpesurens | ‘K0"”9_¢“ﬂbﬁﬁ [MogaBngaeTcs
MMa_noTpesuTens w Homep koot accoumnatmBHasd
Anpec_noTpesurens
Koa_notpesutena | n OSIHLHE__.HCJ’]DBMH . Ta6ﬂ|/|Lla n ase
| CBSA3W OONH-KO-
@ MHOI'mm
HOTpeﬁuTenb_Konua_unnbMa
Homep_notpesutens (FK)
Homep_konuu (FK)
BC”OMHMTe, UYTO CBA3UN TUMNA
“mMHormne-ko-mHorum” B CYB/[1
He peanuayrTcs
22
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CurnbHble n cnabble cyuwHocTu (1/2)

Ecnn npu BeIbope 3k3emnnspa cywHoctn C1 HeobxoanMMo Kak-TO yKasaTb
Ha ero CBs13b C 3K3eMnnaApom apyron cyuwHoctn C2, To cywHocTb C1 6yoer
cumtaTtbca cnabou. Npun atom, C2 He o6si3amesnibHO cusibHasi Cyu,HoCMmeb.

B nepBuYHbLIN KntoY Takom cylHocTn C1 obasatesicHO BKITHO4aeTCs
BHELLHWI KoY, 3aumMcTByeMbin n3 C2.
[Tpumep: Ecnn cuntaercs, 4TO ykasaHMe Ha urpoka obasatesibHO AOSMKHO
COMpPOBOXAAaTbCA YKasaHMeM Ha UM ero KomaHmbl, TO CyLHOCTb Urpok
cnabas. B ERWin'e 3aBucumeble cywHOCTU n3obpaxkaroTcs
NPAMOYrofibHUKaMu CO CKPYTrTIEHHbIMU KpasiMMm.

KomaHna Wrpok

[lo yCTaHOBMEHMS IlDEHTUdUKATOR Vo urpoka
CBA3N HazeaHue D0
Mrpok

KomaHaa : i

1o urpoka

N nocne MiaeHTUUKaTOR llneHTUdukaTop (FK)

HazeaHue PO

23
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CunbHble 1 cnabble cyLwHOCTH (2/2)

A ecnu nocyuTaTb, YTO BCE UTPOKM camu no cebe?

KomaHaa Mrpok
llaeHTUUKaTopP | I8 urpoka
' HazeaHue PO |
Mrpox
KomaHaa
I8 urpoka
llneHTUduKkaTop £ &
| feersings SO
HazeaHue loeHTUdukaTop (FK)

ObpaTtnTte BHMMAHUE, Ha TO, YTO C pas3derneHnem
CYLLIHOCTEN Ha cuUsibHble 1 cnabble Hemnb3da pa3obpaTbcd
He BbIXOo4s B NpeaMeTHY0 obrnacTtb
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AJ'IbTepHaTI/IBHbIe KIMTHO4YU

[ToTeHUuanbHble KN4vu, HE UCMNONb3YILLNMECHA KaK NepBUYHbIE, MOTYT
ObITb ONpeaernelbl Kak anbTepHaTUBHbIE KITHO4YM 1 3anucaHbl B CEKL N
OaHHbIX Modenun ¢ cumeosriom (AKn.m), rae n.m — HoOMep anbTepHaTUBHOIO
Krtoda B doopmMaTe “HOMep CYLLHOCTU'. “HOMep_Knro4a'.

[ns Toro, 4To6bI BbICBEYMBANMUCH 0O03HAYEHUA STUX KITHOYEN U
nuktorpammbl PK, Heobxoamnmo, HaXkaB rnpaBoW KHOMKOW MbILLX NO NaHenu,
BblOpaTb Properties B naHenn CBONCTB peaakTopa YCTaHOBUTb YKa3aHHbIE

Ha pUCYHKe CBOUCTBA

General l Members I Relrab'onsh'iips | Layout } Dis_pléy Entity :ﬁTabie 17View l Rélaﬁonéhip IF o [

Display Level MoTpebuters
Logical Display Level LG ¥ =2 Homep noTpebuTens
Entity Display Options H H H (AK] : ] )
Show Attributes/Columns as Grid ( A apec
Display Rolenames ‘ naa ﬂOTpeﬁlﬂTeﬂﬂ
Display Attribute Data Type
Display Attribute Domain

Display Attribute Null Option

Display Loagical Primary Key (PK) Designator
Display Logical Foreign Key (FK) Designator
Display Loagical Alternate Key (AK) Designator
Display Migrated Attributes

lEHEHENENE

Display Attribute Icon
7J Display Entity Icon : -

E
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3ayeM HY>XHa U Koraa Ucnosib3yeTc
MOAENb CYLLHOCTb-CBA3b 7

CemaHTn4yeckne moaenu ygobHo Mcnonb3oBaTb Ha HaYarbHbIX CTagusx
npouecca co3gaHua MHAOPMAaLMOHHOW CUCTEMBI.

UToObI YTOYHUTE OTBET Ha BOMPOC “KOorga Ucnosb3yeTca?” Mbl B
oyepeaHoun pas BbiNadeM 3a 00LENPUHATBIE paMKU NpeameTa 6a3 gaHHbIX.
[anee BecbMa ynpoLleHHO pacCMOTPUM XU3HEHHbIW LMK MHGOpMaLMOHHON
CUCTEMbI, YaCTb KOTOPOWN 0DObIYHO BbIBAET 6a3a AaHHbIX, BbIAENUB BCErO
OBe NOHATHLIE HAYMHAKLWMM Modenu 3Toro uukna. Bel yBuaute, 4to Moaersnb
CYLLIHOCTb - CBSA3b CO3[Aa€TCS Ha HavanbHbIX CTaAnsX — aHanmnse u
npoekTupoBaHun. o cozgaHHoM Pu3n4eckon Moaen aBToMaTu4eCcKm
reHEepUpPYTCA CKPMNTbI co3gatoLme basy.

Bcé HaumHaeTcsa ¢ onucaHmsa BU3HecC-NpPoLEeCccoB, a 3aTeEM K HAM
NpuBA3bIBalOT obecnevnBaroLme CTPYKTYPbl AaHHbIX, onucbiBaeMblie ER-
anarpammamMmu. Ho B 3ToM Kypce Mbl JOSTKHbI paccMaTpuBaTth TOMNbKO 6a3bl
OaHHbIX. OcTanbHy0 MHGOPMaLUUIO Bbl MOXETE HAUTU B MaTtepunanax Kypca
“CASE-cpeacTBa’.

26
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[pyrne cemaHTn4yeckme moaenu

« UML

« [wnarpammbl bapkepa

« [narpammbl 3axmaHa

« CeMaHTU4ecKne cetu

* KoHuenTyanbHble rpadobl

« OObekTHada cemaHTn4eckas mogernb (KpeHke)
- BPM

X ncnonb3oBaHMe NO3BONSET CYLLECTBEHHO pacLUMPUTb PUKCUpyeEMYIO B
MOJENM CEMaHTUKY AaHHbIX, HO HE UCYeprbIBAET BCE BO3MOXHbIE
CEMaHTUKMN.

3amedaHune: nogpobHOCTU CM. B Kypce “CemMaHTuyeckme mogenun AaHHbIX
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3agaHune angd camMoCToATENIbHOU paboThl

Pa3bepute cxemy HR (Human Resources). OnuwmnTte ee ceMaHTUKy.

Cocpenotoustech Ha Tabnuuax EMPLOYEES n JOB_HISTORY. Obpatute
BHMMAaHME Ha TO, YTO, KOMUCCUOHHbIE MOSIOXKEHO NNATUTL TOSTbKO “NpoaaXkHUKam’.
Kakne npobnemsbl n3-3a 3TOro MOryT BO3HUKHYTb?

[TonpobynTte onsa BblgeneHHbIX ABYX Tabnuuy Hanncatb 0600LeHne cxemsl,
npurogHoe A LWWMPOKOro Kpyra 3agau.

DEPARTMENTS LOCATIONS
H R ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, department _id location id
department_name > -------- street_address
: manager_id postal_code
AN location_id city
; T J state_province
JOB_HISTORY A\ country_id
employee id : 7
sefz;‘ ::t;e >~ | EMPLOYEES ’
jot;_id erf:‘rz:o::;;d > COUNTRIES
department_id - adt nams fe country id
S country_name
~ email N
g < phone_number region_id
5 hire_date
JOBS job_id
S : salary
'g;)bti:?e ,,,,, i commission_pct REGIONS
ﬂ'ilin ~salar)' anegen. id re.gion id 28
max:salary department_id region_name




O XNU3HEHHOM UuKre 6a3 gaHHbIX

Buligenum atanbl pa3paboTkun, Ha3blBaeMble « AHaNn3»,
«lNpoekTnpoBaHmne» un «Peanmnsayna». ObpaTtnm BHUMAHME Ha TO, YTO
TONBLKO B HEKOTOPbLIX TEXHOSOMMAX pa3pabdoTkm 3TK aTanbl
BbINOSMHSATCA nocnegosaTesisHO U OAWH pa3 3a BeCb NpoLecc
pa3paboTKu.

byoem NnoMHUTL, YTO Modenb 6a3bl AaHHLIX OTODpaXkaeT Moaerb
busHeca, a nonb3oBaTenb ‘BUANT AaHHbIE B 6a3e 4yepes “OKHO”
NHTepdoenca, Nnonb3oBaTend, KOTOPbIM B HACTOsILLEee BpeMA NULLETCS
NPENMYLLECTBEHHO B OOBLEKTHOM NapaanurmMme rnporpaMmmMmpoBaHus.

© Beccapabos H.B.2015
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AHanns

OnpepgensatTcs uenu co3gaHns nHgpopmaumoHHoM cuctemMel. Belibnpaetcs
cTparterus paspaboTtkn. ccneayroTtca puckn. OnpenenarTcss 0COOEHHOCTH
ynpasreHns NpoeKToM.

[MoopobHO nccnenytotT bUsHec-npoueccsl, co3gasasi X onncaHue,
Hanpumep, B BPwin (ctaHgapTtel IDEFO, IDEF3). BeissBnsoT nHgpopmauutio,
HeobxoaMmMyo ANg BbINOSTHEHNS 3TUX NpoueccoB. C 3TON LENbo MOXHO
co3gaBatb B ERwin gnarpammbl “cylLiHOCTL-CBA3L . BblAenaoT CyLHOCTH,
Nx aTpudyTbl U CBA3N MexXay HuMn. Co3garoT NHPOPMaLIMOHHYIO MOAENb.
Ha cnegytowem atane npoekTmpoBaHus byaet paspaboTtaHa moaesb
OAHHbIX.

Ocoboe BHMMaHWe cnepyeT yaenuTb nonHoTe MHGopMaLuum, aHanmay
BO3MOXHbIX MPOTUBOPEYNIA, MOUCKY HENCMOSb3YEMbIX U OYONNpPYOLWMXCS
OaHHbIX. [ToMHUTe, 4TO 3aKas34duKy ferdye popmynupoBaTb cneymdukaumnm
OTAESNIbHbIX KOMMOHEHTOB CUCTEMbI, a HE BCEN CUCTEMDI. .

XKenarternbHo onucaHne busHeca 1 HPopMaUNOHHON MoaeNN OPOPMIIATL B
Buae AOKyMeHTa — cneuudukaumm.

[1Ba B3anMoCBA3aHHbIX acnekra cneyndgpukaumn:
PYHKUNOHANbHbLIN - ONUCAaHUE NPOLECCOB;

NHPOPMALIMOHHBIN - ONMCaHME OaHHbIX, HEOOXOANUMbIX ANt YNpaBreHns
3TUMN NpoLeccamum.
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[lpoekTnpoBaHue

Ha aTane npoekTupoBaHUSA UCNONb3ys pe3ynbraThl
aHanmn3a BbISBIISIIOT CEMaHTUKY AaHHbIX U pa3pabaTtbiBaloT:

1. cxemy 6asbl AaHHbIX (onncaHusa Tabnuu, npeacTaBlieHnn,
CTONOLOB, OrpaHNYEeHUIN LIENTOCTHOCTU, MHAEKCOB,

nocnenoBaTeNibHOCTEN, KracTepoB, nNpoueayp, PyHKUUA
KypCOpOB U T.4.);

2. Habop cneuudukauuin moaynemn NPUNoXKeHns.

Cxema 6a3bl 1 crieundukaumm Moaynen NnpunoXXeHus
OOIMKHbI ObITb cornacoBaHbl C peadynsraTaMmn 3Tana aHanusa u
MeXxay cobon.

BaxHeunwaa 3agada atana npoekTUpoBaHNS MHAOP-
MaLMOHHOW cUCTEMbI — obecrnevyeHmne Nponu3BoaANUTENTbHOCTN,

PekomMeHAyeTca pe3ynbratbl MPOEKTUPOBaAHUA OPOpPMIATb
B BUAE €ONHOro AOKYMEHTAa, KOTOPbIAN Ha3biBaeTCcs
TexHu4yeckou cneundpukaumen (TC).
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Peanusauusa (paspaboTka)

Pa3pa60T|<a J9TO HalMncaHme KoaoB MNMpuUioXxeHumd, B TOM YAUCTIE.

1. CKpMNTOB co3garoLmx 6asy n, MOXeT ObiTb, HAaCTUYHO 3arnOSTHAKLLMX
ee (cepBepHas YacTb NPUNOXKEHUSA);

2. TEKCTOB XpaHUMbIX npoueanyp, PyHKUUN, TPUIrepoB, KYpcopoB
(cepBepHasi YacTb NPUSIOXKEHUS);

3. TEKCTOB MHTEPJENCOB NOoSb30oBaTeNs (KNMeHTCKas YacTb
MPUNOXEHNSA);

4, KOMMYHUKaALMOHHOW YaCTN CUCTEMBbI.

BaxHeuwwlne KOMMNOHEHTbI peann3auum:
. [lpogymaHHOEe BCECTOPOHHEE TEeCTUPOBAHUE;
. [lepuoguyeckoe BOo3BpaLLEHME K 3TanamMm aHanmsa u
NPOEKTUPOBAHUA.

Bcerga noMHUTE 1 NpaBUIibHO NHTEPNPETUPYNTE COBET KnaccuKa:
“KoanpoBaHuiIo nporpamMmbl crieqyeT cConpoTuBNATbLCA A0
nocriegHe BO3MOXHOCTH.”

LleHa owmnbok, gonyLEeHHbIX Ha HaYarnbHbIX CTagMUAX CIULLKOM Benuka. Yem
aKkkypatHee Bbl BbINOSHUMM aHanNnn3 n NpoekTnpoBaHne, TeM MeHblle Bam

NpuaETCsa NCnpaBnsaTb Kof.
32
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[1Be moaenun *XM3HeHHoro uukna
MHJPOPMALIMUOHHON CUCTEMBI

[TocnenoearensHag (waterfall)

o Kaxkabiy aTan BbIMOMHAETCA ANdA BCcen cuctembl. Cuctema
pa3pabaTblBaeTCAa U BHEOAPAETCS BCA cpa3sy, a He OTAEeNbHbIMU
MOOYINAMM.

« Cnegywowmn aTan Ha4YMHAETCS NOCne 3aBepLUEeHNS
npeabiayLLero

IlHKpemMmeHTHad

« Cucrema pasbusaetcs Ha moaynu, paspadbaTbiBaeMble
pas3gensHO U He OQHOBPEMEHHO

* CDyHKLI,l/IOHaJ'IbHOCTb CNCTeMbl HapalnBa€ETCA NMNOCTENEHHO

* MTepaLl,I/II/I NMOBTOPAKOTCA MHOIOKPATHO U MOTYT

nepekpbIBaTLCS Mo BPEMEHM 33
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[locnepoBaTtenbHaga mogenb XKL

[ AHanus }C@
{ [IpoeKTUpoBaHue } :@
Peanuzanus (pa3paboTka
U TECTUPOBAHUE) ) \
[ BHenpenue } :@

[ ConpoBoXxaeHue J

PeanunsoBaTtb
9Ty Mopernb
MOXHO B OYEHb

GonbLMX
npoeKkTax

3amMedaHue: JTan BHeapeHusa TpebyeT B OCHOBHOM
OopraHmM3auyuoHHbIX yeunun. ConpoBoXaeHME 3TO NOCTOAHHbIE
0opaboTkn MHPOPMaLMOHHOW CUCTEMBI; COCTaBNSAET nopﬂnKa

2/3 obLlen cToMmMocT BnageHus.
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HepnocTtaTkm nocnenoBaTeribHOM MOAOENN

- BHegpeHne cuctembl 1 NONCK OCHOBHOW MaccChbl OLLNBOOK
OTKMadbIiBatoTCs 40 OKOHYaHUA pa3paboTKu.

e [lonib3oBaTenn He paboTatoT ¢ CUCTEMON A0 MOMEHTA
BHEAPEHNS N HE UMEIOT BPEMEHU A1 OLIEHKU U UBMEHEHMUS
NOCTaHOBKU 3aauMn.

* PykoBoacTBO 3akas4vnka oueHnBaeT paboTy TONbLKO No
ByMaXKHbIM JOKYMEHTaM. OTO MOXET NopoXxaaTb HeQOBepUeE.

* [1o4TN HEBO3MOXHO HanMcaTb XOPOoLUY0 cneundukauuio He
nmesa BO3MOXHOCTW ee nocnenoBaTteribHOro yTodHeHusa. [ns
9TOro XenartenbHO paboTaTb ¢ MHTEPdENCaAMM MONb3oBaTENS,
TECTUPOBATb OTAEeNbHbIE anroOpUTMbI, MPOCMaTpPUBaTL OTYETHI.

O01acTh IIPDUMCHCHWA . OoJIBIINE ITPOCKTHI, BBIITIOJIHACMBIC COTHAMHU U

THICSTYaMU WCIIOJIHUTEJIEH, HAIIpUMEP, B 00OOPOHHOM ITPOMBIIIIICHHOCTH
35
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IHKpemeHTHaa mogenb KL

-

IlpogkTupoBe

/L‘i / Pea f (pasHpMaSO'?(a " } ‘

Nz )
* il/zlpenne J‘

- ‘

He cambin
YMHbIW, HO
peannsyemMsbli

Bap@HT
(D

/

ConpoBoxaeHue J

B oguH MOMEHT BpeMeHn MOryT npopabaTtbiBaTbCs HECKOMNbKO 3Tanos,
0ObIYHO ANSA pa3HbIXx NoacucTeM. BoamokeH Bo3BpaT Ha BCHO rMYyOuHY

nocrieaoBaTtesibHOCTU 3TaroB.

3ameyaHue: He cneayet cuntaTb, YTO paccMOTpeHHbIe moaenu XL pekomeHayroTCs
anga paboTbl ¢ HeGONbLWMMN U cpegHNUMKN NpoekTaMn. PekomeHayeTcsl 03HaKOMUTLCS
C 9KCTpeMarnbHbIM NporpaMmMmnMpoBaHNEM N ApP. COBPEMEHHbLIMU TexHonornamu. (Cm.
Kypc “TexHONorMm nporpaMmmmpoBaHmns”). 36
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3aKnyeHne: ceMaHTu4yeckme moaenu

PaccmoTpeHbl ABa OOCTATOYHO CIIOXHbIX BOMNpoca:
* MOAENM JaHHbIX Ha3blBaeMble CEMaAHTUYECKUMU (6erno);
e anarpamMmmbl CYLLHOCTb — CBSI3b (NOAPOOHEE, HO HE UCHEPNbIBAIOLLE);
[MpnLinocb BCNOMHUTL O CEMAHTUKE OaHHbIX.

CemaHTn4eckne moaesnm HeobxoanMebl MOTOMY, YTO HU OHA U3
nopaepxuBaembix CYB[ moaenen gaHHbIX HE obecrnevnBaeT NOSHOro
NpeacTaBrneHnsa CMbICNOB AaHHbIX NnpeaMeTHon obrnacTtu. Tak, B pensiyMoHHON
MOENN HEBO3MOXXHO ONnncaHune aekrnapaTtuBHbIX OrpaHNYeHuin LEeNoCTHOCTM
NH(POPMAaLIMOHHON CUCTEMbI KpOME MeTadaHHbIX, MEPBUYHbIX, YHUKANbHbIX,
BHELLHWNX KITHOYeWn N Knoyen-kaHagngatos. Mogenb CyLLHOCTb-CBA3b ONUCLIBAET
CEMaHTUKY nydlle, HO He doopMaribHO U He UcHepnbiBakoLLE.

CTan noHATHeE TEPMUH “CYLLHOCTL” paHee Ucnosb3oBaHHbIN 6e3
YTOYHEHUN.

BaxHO yacHUTb, 4YTOo ER-AgMarpammel 3T0 YacTHbIN criydan ceMaHTUYEeCKNX
Moenen gaHHbIX. Bcex npobnem oH He pewlaet. B pacwmpenHHon EER
mogenu (u B ERWin) ncnonb3yetca npuMmMTUBHBLIN BapuaHT HacrneaoBaHUd
(kaTeropus).

Tak, B Halwlem pacrnopsi)xeHnn mogenb AaHHbIX CYLLHOCTb — CBA3b.
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NnTepatypa

1. Tetep lNun-lLeH HeH. Mogenb “CcylHOCTb-CBA3L" —
Liar K equHoMy npeacrtasneHunto o gaHHeix. CYb[
(nepesoa 3 ACM Transactions on Database System,

v. 1, #1, 1976)

CoBeT HavynHawwmm: JTtodbunte nsgaHmna Association of
Computer Machinery (ACM) n IEEE — ncTo4HuMK 3HaHUsA no
6a3am gaHHbIX (M HEe TONbKO No HUM). Afpeca:
www.acm.org/dl (nfnaTHbIW, B HacTosdLLlee BPpeEMA B
YHUBEPCUTETE HE OOCTYIEH)
leeexplore.ieee.org/xpl/periodicals.jsp (nNaTHbIN)
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OcHoBHble noHATua (1/2)

[ Tvn ]
3K3eMnnsap ] szt

[ CYWHOCTH

umeer 3TO
N

Adwarpamma
CYWHOCTL-CBA3b

/

Tun
CBA3U {3K3emnnap ]
yY CBA3N

~

nMmeer

A

COCTOMT M3 370

Xapaxre-

\~ APHOCTb
C e CI) e C e

uMeerT

CBOﬁvCT BO [ Cnabas

uMeer

csoﬁCTBo
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ATpubyT
.

Apyrux
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OCHOBHbIE MOHATUA (2/2)

e p
KU3HEHHbIN
UnKn
UHPOPMAUMOHHOK
CUCTEMBI
[wynxuuouanbuuuj[Vlnd)opnauuounbm] = "

Bm.oqaeT ___p[Conposox,quMeJ

uMeer nea CBﬂBaHHbIX
acneKTa

AHanua Peanuaauua)
ﬂpoeKTuposaHue
\ A ) v

sxniouae Bbmenenu:a / KOAUpOBaHme

X CyWHoOCTel (~ cpnn, A A
asanus U CBA3EN, BKMIOYAET | cospaiowmii u,
€aMmoro COCTaBNCHNE MOXET 6biTb,
npoexTa S SHRIHAMNG 3aN0NHAWMIA

6asy
- .
PaspaboTtka
Boinenexve u CTPYKTYPbl ¢ PaspaboTtka UHTepdenc KOMMYHUKa-
onucaxnue cneundukaumin cxem nons3oBa- UMOHHaRA

buaHec-npoueccos MOAyNen 6a3 aaHHbIX Tens YyacTb
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CnoBapb ctygeHTa (1/4)

0 AHanum3 — atan XXM3HeHHOro uukna MHPoOpMaLuoOHHOW CUCTEMBI, Ha
KOTOPOM aHanusnpyroT NpeaMeTHY0 0bracTb U COCTaBnAKT e€
onuncanua (mogenun). B aHannse MmoryT 6bITb BblAENEHbI ABa
CBA3aHHbIX acrnekta — PyHKUMOHaNnbHbI MHPOPMaLNOHHLIN
(CTPYKTYPHGIN).

ATpUOYT - 3TO CBOMCTBO CYLLHOCTW UM CBA3U 3HAYEHUE aTpubyTa
MOXXET UMETb NPOCTOWN TUM NN ObITb CMIMCKOM 3HAYEHUN.

ATpMGYT NMPUBA3KU — YKa3blBa€T KakKne CyuHOCTHN YyH4aCTBYHOT B CBA3N.

ATpUOYyT MUrpuUpyrowmmnm — nepegaeTcsa OT pOAUTESNTbCKON CYLLHOCTU K
OOYepPHEN NpU YCTAHOBNEHUN CBS3W.

ATpnOyT aMepaXeHTHbIN — ONUCbIBAET CBOMCTBO, NOSIBNAIOLLEECH
Npwn co3gaHnn CBA3MN.

Knoy aﬂbTepHaTMBHblﬁ — MOTEHUMaribHbIN KoY, HE Bbl6paHHbIl7I B
KavyecTBe MNnepBmnyHOro.

Knioy BHeWHUN — ncnonb3yeTcs AN 3agaHus CBs3n C ApYyrow
CYLLIHOCTbIO Yepe3 CpaBHEHWE C e€ NepBUYHbIM KntoYom. Koy
BHELLHWI -- 3TO COBOKYMHOCTb aTpuUbyTOB OTHOLLEHUS, 3HAYEHUS
KOTOpPbIX SABMSAOTCA OAHOBPEMEHHO 3HAYEHUAMMW NEPBUYHOIO UMK
BO3MOXXHOTO KIo4Ya ApPYroro OTHOLLEHUS.

0O O O 00 O
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CnoBapb ctyaeHTa (2/4)

Krno4y nepBuYHbIN — HAbop aTpnbyTOB, KOTOPbLIN YHUKaNbHBIM 0Opa3oM
noeHTupuumpyet aksemnnsp, He ncnonbdyet NULL 3HayeHun n He
N3MEHSETCA CO BpeMeHeM. [MpnHATO Ha3biBaTb NEPBUYHLIM KITHOHOM
MWUHUManbHbIN NEPBUYHbLIN KITHOM.

KoYy yHUKanbHbIN — OTNIMYaeTcs OT NEPBUYHONO BO3MOXXHOCTbIO
MCMOJS1b30BaHUA 3Ha4YeHusa null.

Krirod HeyHUKanbHbINU — 3aaeT HECKOSbKO CYLLIHOCTEWN.

Mopenb “cywHOCTb — CBAA3b’’ — CEMaHTUYecKad Modernb OAaHHbIX, B
KOTOPOW BbIAENSAOT CYLLHOCTU U CBSA3N MeXay HUMK, obnagaroLine
aTpnoytamn; CBA3M MOryT UMEeTb apHOCTb DOonbLUe ABYX, ONpeaensTb
3aBUCUMOCTb MO CYLLECTBOBaAHUIO (ObITb MOEHTUMULMPYIOWNMU U
HenageHTnduumpyrowmnmmn, obsasaTtenbHbiMM U Heoba3aTerbHbIMUY), UMETb
MR N:m.

Mopaenb cemaHTU4YeckKas — “Tak Ha3bIBalOT MOAENN AaHHbIX,
obnapatolime dbonee pasBUTbLIMU CpeacTBaMn OTODPaKEHNSI CEMaHTUKM
npegMeTHOM 0bracTy NO CPABHEHMUIO C ... CETEBON, MEPAPXNYECKOU U
pendaumoHHon moaensamu gaHHoix” (M.P. Koranosckun).

O6Gsa3aTeNnbHOCTbL CBA3U — B 00s13aTENbHON CBA3M N0O0N 9K3EMNIISP
CBA3bIBAEMOM CYLLIHOCTW OOIMKEH y4acTBOBaTb XOTH Obl B O4HOM
9K3eMNisipe CBA3MN.

[MpoekTUpoBaHMe — 3Tan XU3HEHHOIO LMKNna MHAOPMAaLMOHHBIX CUCTEM,
Ha KOTOpoM pa3pabaTtbiBatoT cxeMy 6a3bl JaHHbIX 1 creundukaumnm
NporpaMmMHbIX MOOYMNeN. 42
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CnoBapb ctygeHTa (3/4)

O Peanusauus -- atan }XM3HEHHOIO LMKIa MHAOPMALIMOHHbIX CUCTEM,
Ha KOTOPOM KOOMPYHTCA MOAyNn peanuayoLme pyHKumm
MHPOPMALIMOHHOM CUCTEMbI, MULLYTCSA CKPUNTbI, CO3aatoLLnE U,
MOXET ObITb, 3anonHawowme 6a3y, BbIMONHAETCS TECTUPOBAHME.

O Ponb -- Ms KOHLLA CBA3M onpeadenstolee PyHKLUUIO CBS3U NO
OTHOLLIEHUIO K CBSI3bIBAEMOW CYLLIHOCTW.

O CBAa3b — onpenensieT oTHOLWEHUE MexXay AByMA unu bonee
cywHocTaAMKU. BO3MOXHO onpeaeneHne cBA3u CyLLHOCTU C cCObou
(NprMmep: cBA3b “HENOCPEACTBEHHbIN Ha4YanbHUK -- NOAYUHEHHbLIN"
3aJaHHas Ha OBYX 3K3eMnnspax OTHOWEHUA “coTpyaHnkn’). Cesasun
NMEHYIOTCS rraronamu.

0 CrteneHb KOHUA CBA3U — MNOKa3bIBAET, CKOSIbKO IK3EMIITIAPOB
AaHHOIo Tuna CywHOCTU AOJTKHO CBA3bIBATbCA OAHNM 3K3EMIJTAPOM
AaHHOIO TUla CBA3MN.

0 CywHOCTb — HEKOTOPbLIM OOBLEKT, AOKYMEHT, CObbITUE, NpoLEeCC,
onpeaensemMsin B npeamMeTHon obnactn. CyLLHOCTU MMEHYHOTCS
CYLLLECTBUTESTbHBIMM.
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CnoBapb ctygeHTa (4/4)

0O CywHocTb accoumMaTMBHaA — UCKYCCTBEHHO CO3aHHAadA CYLLHOCTb,
No3BoOMnsoLIaa CBECTU CBA3b TUMNAa M:N K ABYM CBA3AM Tuna 1:n.
>KenatenbHO onpenennTtb ee Msa cogepxaTenbHo.

O CywHocTb cunbHaa — onpeaensaeTcs B N3oNsALMM OT APYrmx
CYLLIHOCTEN, TOMNbKO Yepe3 CMbICIT CBOUX aTpnBYyTOB 1 CBOErO MMEHW.

0 CywHocTb crnabasa — MOXeT ObITb onpeaeneHa TofbKO COBMECTHO
C KaKkon-HMBbyab CUSTbHOW CYLLIHOCTbIO U MOTOMY HEOHXOAMMO BHECTU
B HEE MO KpanHEN Mepe oanH aTpubyT U3 CBA3aHHOW CUNLHON
CYLLIHOCTW.
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