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Bornan lInmemxnes -
Komnuenryanen Mozien Ha JaHHHTE

[IpuHUKMIN

* llen — ma ce cp3maze MoeIN OTpa3sIBaIll JAHHUTE B
pEUYHHKA , C TEXHUTE BPBH3KHU, OIIMCAHH Upe3
OusHec nmpaemiiata. M3monsea ce 00€KTHO
OpPHCHTHPAH MOIXOI:

— Kunac (o6exr) - Class (entity set, object)

— Aconmanus(penanus, OTHOIIEHHS, BPb3Ka) -
Association (relationship, relation)

— Unen Ha kimaca(cBoicTBO, aTpudyT) - Data member
(attribute, property)

— Exzemmsap - Instance (entity, occurrence)
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E3umn

» Entity Relationship (E-R) (ERM)
— Entity set (xiac oT 06eKTH)
— Relationship
— Attribute
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E3umn

MERISE
— OO0eKT ¢ eK3eMILIIpH
— OrHourenne, aconuanus (Relation)
— CsoiictBo (Property)
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E3umn

* Object Role Modeling (ORM)

Employee

empNr {P}
empMName
sports [0..%]

Employee
(empNr)
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E3umn

» Knac nuarpama
— Class with instances
— Association

— Property
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Konnenrtyanen mozaen

e Ilen
— Ja ce Ch3Aaae MOJEN OTpa3sABalll JaHHUTE B pEYHHUKA ,
C TEXHUTE BPB3KH, ONKCAHU Upe3 OU3HeC paBuiiaTa

* IIpumep — Yunnuie

Mpasuna PeyHuk
1. Bceku knac uma egHa 1 camo * ajpec Ha y4YyeHuka,
efHa knacHa cras * npeawmer,
2. Bceku npegmerT ce npenogasa « 6poii yacose
caMo OT eAvH yuuTen * UMe Ha knaca
3. Bceku npegmert ce npenogasa B * hamunHo nme Ha yyeHuka,
AajeH Knac TOYHO onpeaerneH *  UMe Ha yuuTens,
6poii yacoee « bBenexka
4. Bceku yyeHuk nma no egHa ¢ HOMep Ha 3anara,
oLieHKa Nno BCeku npeameT * Marnko UMe Ha yyYeHuka
5. YuunuweTo ynpasnsisa
nporpamara Ha yuuTenure un
yyeHuuuTe..
borian THHIIETKNACE - R OHILENTYAJICH MOJIEJT HAa JAaHHHUTE

OCHOBHHU MTOHATUSL

» Kiac (Entity class, Entity instance) oT o0ekTH
e Aconuanus

— OTHOLIEHNETO MeX Ty O0EKTHTE Ha Kiaca
e ATpubyt

— CsoiicTBa
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Hedunupane knac ot obextu (Entity Class)

OCHOBHO NOHSTHE B HHPOPMAIMOHHOTO MOJICIUPAHE € KIachT (TUITBT)
06ekTH (chinHOCTH). Te 00eqrHIBAT 0OEKTH C MOAOOHH CBOWCTBA, KOMTO
CBIECTBYBAT CAMOCTOSATENHO, ¥ H3MBJIHSBAIIM T0I00HA PO B
“peastHHs CBAT, B CHOTBETCTBHE ¢ OM3HEC MpaBUIIaTa

— Onmnpenens ce uMe

— Jledunupar ce arpubyrure
Jebunummsara Ha euH 00EKT Ce ChbCTOU OT 2 MpaBUiIa:

- HpaBHHO 3a pa3lo3HaBaHC HA 00EKTHUTE OT €JIUH KJIaC OT ApYyT'H KIacoBE

- HpaBHHO 3a l/Il[eHTHCl)l/lKaL[Hﬂ Ha 0OCKTUTE B €JIUH KJ1acC.

— MWpenrudukarop Ha o6ekTa (MaeHTU(UKATOD)

NAME STUDENT
1.First Name
1.Attribute 2.Last Name
2. Attribute 3.Address
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CwmuciieHa aconuanyst (OTHOLICHHE) MEXKTy OOCKTH OT pa3iIMyHU WIN

Aconuanus

€THA CBIIH KJIaCOBE, HO HE CHILICCTBYBA OTACITHO

— JlaBaHe Ha MMe

- OnpenenﬂHe Ha KJIaCOBETE, KOUTO y4acTBaT

— JledbuHnpane Ha KapAMHATHOCTHTE.

Entitity Name

- attnbute1 :int

Entitity Name

attribute : int

Entitity Name

attribute | © int

Association Name B>

- attnibute Nt
aftribute2 : int

Entitity Name

attribute : int

AMssociation name B> T

Association name

-~ albribule . int
- attribute2 : int

attributel © int
attribute2 : int
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ATpubyT

ATpudyT (CBOIICTBO) — eleMEHTapHA JaHHA, ChOTBETCTBRAILA
Ha Om3Hec mpaBwiata. M3momnsBa ce B ONMCAaHNETO Ha
00EKTHTE U peslaiuuTe

o e oaam
FNme - FHavmeHoBaHne
FAopec

STUDENT
SUBJECT

- Name : string

- Last Name : string Has g Mark B> - NameSubj : string

- Address : string * f =

Has a Mark

- Mark @ int
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[Tpumepu
STUDENT
CLASS
- Name : string
- Last Name : string . Belongs to P> - NameClass . string
- Address : string 1 1
STUDENT
SUBJECT
- Name : string
- Last Name : string Has a'MarL\ B - NameSubj : string
- Address : string " i
!
Has a Mark
- Mark: int
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Exsemmnsapu
* Ha aTpuOyT
YAEHUK |
* Ha 00eKT [ QEHUK Feopru
} HEHWK CTedka Munes
YUEHUK 2 g ‘_?oaa oA
eaH ues o
MeTpoes paua
Codous
* Ha
YUHEHWK
MeTpos WMMA OLIEHKA E—
Vnues ’%
[ Y9EHVIK FIPEMET
Nasaposa A OHEHIA MaTemaTuka
Munes ‘ NPEMET
Bwnrapcku
Cmaonera

WNnentudukatop Ha acouuanus

STUDENT

- Name : string
- Last Mame : string
- Address : string

nroll

1 SUBJECT
- NameSubj : string

Get a testbook B>
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Kapaunannoct Ha acormanus

e  EnaHO KBM €QHO

— 0..1-0..1 — Bcexkn
CTY/ICHT MOJXe€ J1a

STUORNT

H3I10J13Ba €HO HKadye

- 0.1-1

— 11— 1 Bceku cryaeHt
MOJ€ J1a H3II0JI3Ba €AHO
mkadye 1 HIMa CBOOOAHH
mkadyera
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KapaunanHoct Ha aconmanus

® KapﬂI/IHaJIHOCT €IHO KbM

MHOTI'0O
- 1-1.N

- 0.1-1.N

- 1-0.N

- 0.1-0.N

Froduct Category

aProguctid-int [T < consists of Catid : ink

Ferson GP

ot [ Choots - o 1 |Senabioint

L ant reside P
" 0.1

Ferson |_|Mdr“s
—

Bornan Ilumekues - KonuenTyasnen Mojien Ha TaHHHUTE 16




Kapaunannoct Ha acormanus

. KapI[I/IHaJIHOCT Qumer RealEstate
OwnerD  int owns D { ]
MHOI'O KbM MHOI'O 1. ] :
- LN-LN owrn
REID- int
part:int
STUDENT
— 0.N-1.N 3
Erlls B
STUDENT
SUBJECT
— 0.N-0.N — -NameSuby - sing
17
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KapaunanHoct Ha aconmanus

006001IEeHne
— Munumanna
* T'nob6anHa(3axbKUTENHO) - |
* Yacruuna - 0
— Makcumanna
¢ EnHo3nayna — 1
*  MpHoro3HauHa - N

JlumeHcus Ha acoruanusTa

* bpoii Ha knacoBeTe yyacTBallly B Hest

M MHOI‘OZ[I/IMCHCI/IOHHI/I

gpu- >
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JluMeHcHs Ha acouuanusaTa
MynaTuaumMeHCHOHHU
TEACHER SUBJECT
- Thiame int_ [ Haval achuros B
HavelLectures
Hous  int
TEACHER SUBJECT —
- THoma - int HavaL dclures B* HameSuby  sinng ROOM
i ) ' e, B
) 1
Hmuclurlu
/ ; I roon
Siase Roambio | int
NameClass  sinng Places int
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JluMeHcHs Ha acoLMalusaTa

*  Pednexcusuu

AFpGFaTHI/I aconuanumu

* Arperamus

Product - category] Category

o qmaries B
- wife
- child
¥
| cotains Person | 0.1
Category
- parent -1dint
- Calld ; int - husband
0.1
own
- percetage : int
B
daugther |,
| Company I * e
owWn B>
 E—
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- aProductid : int < consist of - Catld : int
i  —

*  Kommozumust

Apartment Building

- Appartho : int sin B> - Address : string
. 1 —_—
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Cmabu o0exTn

* Te ce uaeHTUGUIUPAT YPE3 ACOLUAIHATA

Apartment Building

- AppartNo : int . sin P> » | - Address : string
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IIpenopbku
+ Jla He ce M3MOI3BAT ACOIMAIIMY OT BICOK MOPSIBK (>3)
* Jla ce BHIMAaBa 1a HeC €
Product Supplier
aProductid . int ORDERY P
.
ORDERw m
- Quanlsty . it .
Product ORDSAN -
- Ordhe  ink Suppliar
- aProductid - int Ceplains B> . Dite * dete Sentto B
Contains
- Quantity : int
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[Tpumep Ilonuknunuka — [IpaBuna 3a ynpaBieHue

TlauueHTHT € XapaKTepPU3HPaH OT: 6. Bceku CrienuanucT NpuTekaBa eIHa WK
—  Vaukanes Homep TIOBeYe CENHaTHOCTH
- Hme 7. BcekH CenManicT MoXe J1a KOHCYITHPA B
Anpec CJTHA WJTH TIOBEYE MOTHKIHHHKH
—  Tenedonen novep 8. Bcska NOMMKIIMHUKA IPYITHPA €IMH WK
JIM4HAAT JeKap € XapaKTepH3HPaH OT: oBeYe CeNHATHCTH
—  Vaukanes Homep 9. TlaumeHTHT MOXKpE /1A IOMCKa KOHCYITalus
- ume TIPH CTICUMATTHCT B JIaJleHa OTHKIMHHKA.
Tenedon CrienuanmeTBT e JUTbKeH 1a paboTH B Tasu
Beexn nanment e nabmonasan ot eqmn GP TOHKITHHHKA.
TlonMKIMHUKATa € XapaKTePH3UPaHa OT: 10. Besika sasiBka 3a KOHCY:Tauus TpsioBa 1a
= e 6b/1e 3a aTa M0-KhCHA OT JaTaTa Ha
Hacamicto KOHCYJITAIIHATA.
—  Tenedonen Homep 11. AKo KOHCY/TAlMATA HE CE CHCTOM, TPAGBA 1A
HampaBH HOBA 3asBKA HE3aBHCHMO OT
JlekapsT CHICUMATHCT € XapaKTePH3UPaH OT: C¢ HanpaBi HOBA 3a7BKA HE3ABUCHMO O
TPHYHHHTE.
—  Vuuxanen Homep
~ mve 12. B HauanoTo Ha BCEKH JIEH Ce MPABH CIHCHK
Ha 3a5ABEHHTE KOHCYJITAIMH 32 BCCKH
~ renedon
CrIeLHATHCT.
13. B Kkpas Ha BCEKH JICH CE MPaBAT 2 oT4eTa:
CnuchK Ha 3asBKHTE
— CHHCHK Ha CHCTOAIHTE €& KOHCYIITAIMI
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ITpumep IlonuknuHuka

General paractitionner

[, [

DocSpecialist

orks
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[Tpumep IlonuknuHuka

Pravides Consultation

o
. mupensod B L
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IloaTunose

* IIpumep — nopruka 3a
KOMIIOTBPHU
KOMIIOHEHTH

Dedar it

Date date | -
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humber of Keys  int
- Pro string
meniter
ORDERN ArticleN
OraMo it f——— | - mdiciesd- i fp——""
Dete: date | . Caniminshl B Mame - s
/! - Price : currancy
ContainsN |
Quantity - int
CPU
brand - string

f

nce - fioat

Supplier

Name  sting

OrpanuyeHus

* Types
— MHOXeCTBeHH
— CrabuiHocT
— IToaTumnose
¢ Pa3nensine
* [lokputne
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MHOXECTBEHN OrpaHUYECHUS
* BxmouBaHe
enralls B>
STUDENT e
- StudhMo : int 7< i
- StudName : string " Takes ex?m\? . - Namesubigsying
/f e ‘\
3
Takes exam [Takes exam <=
- Note :int enrolls}
{[Takes exam] c [enrolls]}
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MHOEeCTBEHU OIrpaHUYCHUA

¢ IIpmHOTA

Training

- trainiNo - int
- Traintame ; ink

enrolls /
/ﬁl‘}/

[{enrols aimng] or

enralis SUBJECT]}

STUDENT

- StudhMo ik

SUBJECT

- MameSubj ; string
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MHOXECTBEHU OIrpaHUYCHUA

MHOKECTBEHN OrpaHUYECHUS
¢ HMzkmouBaHe * PaBencTBo
enrolls B> Depariment
STUDENT ‘l Training
- StudMo : int {not [enrolls] or - trainho © int
- StudhMame : string not [candidate]} - TrainName : int
|

EMPLOYEE

candidate P>

{not ([enrolls] and [candidate])}
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MHOXeCTBEH! OTpaHUYCHUS CrabunHoct
+ XOR * CrabuiHoCT Ha
aconuanuAaTa
Training
trainMo : int Anintervention is
* | - TrainName - int definitivly linked to
a client
enrolls B> :
< !
S INTERVENTION [ o {;r . SLIENT
STUDENT [enrolls training] xor _ InteNG it - ClientNo @ int
_ Studio - int [enrolls SUBJECT]} ~ IntervType - type - ClName : string
- StudName : string - ClTel: string
N SUBJECT
- NameSubj : string
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CraduiaHocT

e CrabuiaHocT Ha

BpB3KaTa
All ocuurinces |
of @ team arg
locked
EMPLOYEE ¥/
Empho  int ’," TEAM
Name : string ’

£ ring Teamhams | string
Qb b . isin P 1.+ CreatonDate | date
Salary . curency
- Coafficient - float

Bornan Ilumekues - Konuentyasnen Mojien Ha TaHHHUTE 37

CraduiaHocT

» CrabwiHocT Ha aTprOyTa

All oEuunincas
of & team are
ot ked
EMPLOYEE K
Emphio . int TEAM
- hame : string .

TeamMame © string

ob . string isin B gty er-apbiniL
- Salary - currancy X 1+ | - CreabonDate - date

Cosfficient; float

N

a
(CroationData
cannot be
chaged
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OFpaHI/I‘IeHI/IH Ha 1I1oATuIia

¢ Pasnensaue

— Bcexku ek3eMIUIsip — caMo B €1UH MOATHUIT

» Ilokpurue

— Bceuuku ex3eMIispu NpuHAUIeKaT Ha €UH MTOITHIL
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ITpumep - [lonukinnHukara
iz .
DecSpecialist
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ITpumep - [lonukinuHuka

Com > DateApe)

Provides Consutation | . -= =" (e

&S
)
.
e
&
%
~
Pkl - [ speciaat ]
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[IpocnensiBane Ha uctopus

Hcropus Ha atpudyT

EMPLOYEE
-EmpMo :int JobHistory
% Name :_stnng — - DateMod : date
+loBsng jobhist B>, | newjob : string
- Salary : currency 1. :
- Coefficient : float
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ITpumep - Cepus

Department
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[Tpumep - Cepus

7

Administration

EMPLOYEE
e lal
- Emphio - int
MISSION © CUrrancy _D - Mame : siring
- %sales ;- Int - job - string
Salary cumency
Coefficient . float 7\

Technical

- Status : sting

tion string - int

Dirsction

- Responsahility  int
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ITpumep - Cepus

COMPANY PERSON
- Account: int - Discount : int
- Bank : string

- Addr Invoice | string

CLIENT

- Clientho : int
= Clame : string
ClITel . stnng

CLIENT AddressHistory
- Clientho - int -Ch nt

dama : string date
- CiTel: string 1 s - siring
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[Tpumep - Cepus

INTERVENTION

- Intervio : int
- IntervType : type

INWorkshop V\

- DateSubmission : date L

- DateRetake : date - Date repair : date

- attribute2 : int
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ITpumep - Cepus
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[Tpumep - Cepus
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