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Q%,"/3( 7"#2-.1'-& ,"+#*/0-, )*#+*,--%#+#( #7'.)'F'%/6=( >#*-,"/3#:,%%#+#( .
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!'0/( D'0*/( /.)#"83450.6( E"6( >#*-,"8%#+#( -#E'"/*#:,%/6( )*#+*,--%#+#(

#7'.)'F'%/6C( D*#+*,--,( )*'E.0,:"6'0( E:,( *,3"/F%&1( ,.)'20,( )*#?'..,R( :&F/."'%/'( /(

4)*,:"'%/'C( A&F/."'%/'( .:63,%#( .( 0'24L/-/( ,*/>-'0/F'.2/-/( /( "#+/F'.2/-/(

#)'*,?/6-/=( ::#E#-( /( :&:#E#-=( #7&F%&-/( -,%/)4"6?/6-/( %,E( 4F,.02,-/( ),-60/( /( /1(

.#E'*$/-&-C( S)*,:"'%/'( $'( .:63,%#( %'( .#( 3%,F'%/6-/( /"/( :&)#"%6'-&-/(

:&F/."'%/6-/=(,(0#"82#(.()#*6E2#-(/1(:&)#"%'%/6C
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H#(0'1()#*=()#2,(/-'50.6(+*,%/F%&'(:'*9/%&=(#%/(#7*,7,0&:,50.6(,"+#*/0-#-C

D4.08(F – +*,%/F%,6(:'*9/%,=(2#0#*45(%'#71#E/-#(#7*,7#0,08C

1. ]."/(:(E'*':'(/-''0.6(E*4+,6 :'*9/%,(#, %'(6:"65L,6.6(+*,%/F%#;=(/(.(%';(

.:63,%,(0,($'((-,*2/*#:2,=(^[F] = ^[#],  0#(:'*9/%,((F— E47"/*45L,6C

2. ]."/(E"6(-,*2/*#:2/(̂ [x] %/(#E/%(/3()'*'1#E#:(%'(*,3*'9'%(J0#('.08(_J^` x], 

tj]) %'(#)*'E'"'%#(E"6(:.'1(tj! 7K=(0#(F— 0'*-/%,"8%,6((:'*9/%,C

3. H"6( :.62#+#( )'*'1#E,( tj ! T, *,3*'9'%%#+#( :(̂ ` xa( J0C( 'C(_( J^( ` x], tj)

#)*'E'"'%#K=(.#3E,08((%#:45((:'*9/%4(z E'*':,(E#.0/$/-#.0/C(B,*2/*#:2,(^[z], .:63,%%,6(

.(<0#;(:'*9/%#;=(#)*'E'"6'0.6(E"6(2,$E#;()#3/?//(pi ."'E45L/-(#7*,3#-R

" ]."/ ^[x]i = w, 0# ^[z]i = w.

" ]."/(%,()40/(#0(2#*%':#;(:'*9/%&(2(F .4L'.0:4'0(:'*9/%,(# .(^[#] b(_J^`x],

tj) /(^[y]i < _J^`x], tj)i, 0#(^`z]i = w.

" A()*#0/:%#-(."4F,'(^`z]i c(_J^`F], tj)i.

H4+,=( )#-'F'%%,6( tj, %,)*,:"'%,( #0( :'*9/%&( F 2( :'*9/%'( z. A'*9/%,( F

)'*'#)*'E'"6'0.6( 2,2( :%40*'%%66=( :'*9/%,( z .0,%#:/0.6( +*,%/F%#;C U#+E,( :.'( :'*9/%&(

E'*':,(— 0'*-/%,"8%&'=( E47"/*45L/'( /"/( :%40*'%%/'=( ,"+#*/0-( #.0,%,:"/:,'0.6C X,(

*/.C V()#2,3,%,(7"#2-.1'-,(,"+#*/0-,()#.0*#'%/6(E'*':,(E#.0/$/-#.0/C

G.#7'%%#.085( E,%%#+#( -'0#E,( ,%,"/3,( ,"+#*/0-,( )*#+*,--%#+#( #7'.)'F'%/6=(

>#*-,"/3#:,%%#+#( /'*,*1/F'.2#;( .'085( D'0*/=( 6:"6'0.6( %'#71#E/-#.08( *,3"/F,08(

4.)'9%#'( 3,:'*9'%/'( *,7#0&( )#E.'0/( #0( 04)/2#:#;( ./04,?//C( H"6( <0#( )*'E",+,'0.6(

::#E/08(E#)#"%/0'"8%#(2#%'F%#'(.#.0#6%/'(.'0/ [1].
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)*'E.0,:"'%//( .'0/( E:4-6( -,0*/?,-/(D
-
/(D

+
, )*'E.0,:"65L/-/( :1#E%45( /( :&1#E%45(

>4%2?//( .'0/C( U,$E,6( -,0*/?,( /-''0(m .0*#2( J)#( #E%#;( %,( )'*'1#EK( /( n .0#"7?#:( J)#(

#E%#-4( %,( )#3/?/5KC( D
-
#)/.&:,'0( :1#E&( :( )'*'1#E&=( D

+
– :&1#E&( /3( )'*'1#E#:.

B,0*/?,(D=D
+
-D

-
– .#.0,:%,6(-,0*/?,(/3-'%'%/;C

B,0*/F%,6( 0'#*/6( 6:"6'0.6( /%.0*4-'%0#-( E"6( *'9'%/6()*#7"'-&(E#.0/$/-#.0/C(

D4.08(-,*2/*#:2,(M’ E#.0/$/-,(/3(M0=(0#+E,(.4L'.0:4'0()#."'E#:,0'"8%#.08(J:#3-#$%#(

)4.0,6K( 3,)4.2#:( )'*'1#E#:( G=( 2#0#*,6( )*/:#E/0( /3( M0 2( M’C( @0#( #3%,F,'0=( F0#( f(G)

6:"6'0.6(%'#0*/?,0'"8%&-(?'"&-(*'9'%/'-(."'E45L'+#(-,0*/F%#+#(4*,:%'%/6(E"6(F:

0
'M M x D# $ % (1)       

!"'E#:,0'"8%#=( '."/(M’ E#.0/$/-,( /3(M0=( 0#+E,( 4*,:%'%/'( (1) /-''0( *'9'%/'( :(

%'#0*/?,0'"8%&1(?'"&1C(]."/(4*,:%'%/'(%'(/-''0(*'9'%/6=(0#+E,(M’ %'E#.0/$/-,(/3(M0.

X'E#.0,02/(-,0*/F%&1(-'0#E#:R

1.B,0*/?,( D 0'*6'0( /%>#*-,?/5( #( ./04,?/61=( 2#+E,( )'*'1#E&( /-'50( :1#E&( /(

:&1#E&(/3(#E%#;()#3/?//(J)'0"/KC

2.G0.40.0:/'( /%>#*-,?//( #( )#."'E#:,0'"8%#.0/( :( :'20#*'( 3,)4.2,C( d#06( /(

/3:'.0%#(F/."#()'*'1#E#:=()#*6E#2(/1(3,)4.2,(%'/3:'.0'%C

3.I'9'%/'( 4*,:%'%/6( (1) 6:"6'0.6( %'#71#E/-&-( E"6( E#.0/$/-#.0/=( %#(

%'E#.0,0#F%&- [1].

B,0*/F%&;( -'0#E( ,%,"/3,( ,"+#*/0-,( )*#+*,--%#+#( #7'.)'F'%/6=(

>#*-,"/3#:,%%#+#(/'*,*1/F'.2#;(.'085(D'0*/=()#3:#"6'0(%,;0/(%'E#.0/$/-&'(4F,.02/=(

0#('.08(0'(F,.0/(,"+#*/0-,=(2#0#*&'(%/2#+E,(%'(:&)#"%650.6C

B'0#E >#*-,"/3,?//( 7"#2-.1'-( ,"+#*/0-#:( /'*,*1/F'.2/-/( .'06-/( D'0*/ 7&"(

*',"/3#:,%()*#+*,--%#(/ )*#0'.0/*#:,%(%,(*6E'(/3:'.0%&1(,"+#*/0-#:. M'-(.,-&-(-'0#E(

)#2,3,"( .:#5( *,7#0#.)#.#7%#.08C( S.0,%#:"'%#=( F0#( :*'-6( ,%,"/3,( -#E'"/( ,"+#*/0-,(

3,:/./0(%')#.*'E.0:'%%#(#0(*,3-'*,()#.0*#'%%#+#(E'*':,(E#.0/$/-#.0/(.'0/C(e'-(7#"89'(

:'*9/%(.#E'*$/0(E'*':#(E#.0/$/-#.0/=(0'-(7#"89'(:*'-6(,%,"/3,C(D*'E"#$'%%&;(-'0#E

)#3:#"6'0 )#"4F/08(/%>#*-,?/5(#(%,"/F/'(:3,/-#7"#2/*#:#2=(%':&)#"%/-&1(#)'*,?/;=(

?/2"#:( /( 3,?/2"/:,%/;=( F0#( )#:&9,'0 %,E'$%#.08( *,3*,7,0&:,'-#+#( )*#+*,--%#+#(

#7'.)'F'%/6C

>(+,-./0-1/8$UML-)/-3+-,, =$'&+,/4-9 6&'/$;&'+/

!4L'.0:'%%&-(%'E#.0,02#-(-'0#E,(>#*-,"/3,?//(7"#2-.1'-(,"+#*/0-#:(6:"6'0.6(

#0.40.0:/'( '+# )*,20/F'.2#+#( )*/-'%'%/6( )*/( *,3*,7#02'( 7#"89/1( )*#+*,--C( D*#?'..(
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)*#'20/*#:,%/6( ."#$%&1 )*#+*,--%&1( ./.0'-( %'*,3*&:%#( .:63,%( .( fgh( Jfijkjlm(

Modeling Language – 4%/>/?/*#:,%%&;(63&2(-#E'"/*#:,%/6K(– .0,%E,*0#-=()#3:#"65L/-(

*,3*,7#0F/2,-( >#*-4"/*#:,08( -&."/( /( #7L,08.6( -'$E4( .#7#;C( GE%,2# UML – :.'+#(

"/98(./.0'-,(#7#3%,F'%/;=(#.%#:,%%,6(%,(E/,+*,--,1=(#%,(%' -#$'0(3,L/0/08(#0(#9/7#2(

)*#'20/*#:,%/6C( !2*4)4"'3%&;( ,%,"/3( /( 1#*#9# .)",%/*#:,%%#'( 0'.0/*#:,%/'(

)#3:#"650( /.2"5F/08( "8:/%45( E#"5( #9/7#2= 0'-( %'( -'%''( :( E#.0,0#F%#( ."#$%&1(

./.0'-,1( #9/72/( -#+40( 7&08( :&6:"'%& 4$'( :( )*#?'..'( <2.)"4,0,?//C( !0#/-#.08(

/.)*,:"'%/6( 0,2/1( #9/7#2( -#$'0 7&08( :'.8-,( .4L'.0:'%%#;C( B#E'"/*#:,%/'(

)*#'20/*4'-#;( ./.0'-&( .'085 D'0*/ 7",+#E,*6( *,3:/0&-( /%.0*4-'%0,-( )#3:#"6'0(

*,3*,7#0F/2,-(<>>'20/:%#(#7%,*4$/:,08(/(/.)*,:"608(#9/72/(%,(*,%%/1(.0,E/61C

H"6 )*'#7*,3#:,%/6 E/,+*,--(:(.'08(D'0*/ %'#71#E/-#(:&)#"%/08()608(9,+#: [3].

n,+(VC !(/.)#"83#:,%/'-(*'34"80,0#:(<0,),(,%,"/3,(.#3E,'0.6(E/,+*,--, 2",..#:(

(class diagram).

n,+(oC H"6(2,$E#+#(2",..,(./.0'-&(.#3E,'0.6(E/,+*,--,(.#.0#6%/;=(#0*,$,5L,6(

)#."'E#:,0'"8%#.0/( .#.0#6%/;=( :( 2#0#*&'( )#),E,'0( 2",..( )*/( '+# .#3E,%//=( 4E,"'%//( /(

:&3#:'('+#(-'0#E#:(Jstatechart diagram).

n,+( pC A3,/-#E';.0:/'( 2",..#:( >/2./*4'0.6( %,( E/,+*,--'( )#."'E#:,0'"8%#.0/(

(sequence diagram).

n,+(qC(U,$E,6(E/,+*,--,(.#.0#6%/;(.()#-#L85(%,7#*,()*,:/"=()*'#7*,3450.6(:

.0*,%/?4(*,.2*,9'%%#;(/'*,*1/F'.2#;(.'0/(D'0*/.

n,+(rC(A.'()#"4F'%%&'(.0*,%/?&(/'*,*1/F'.2#;(.'0/(D'0*/(.:63&:,50.6 :('E/%45(

.'08 %,(#.%#:,%//(E/,+*,--&()#."'E#:,0'"8%#.0/.

X,( #.%#:,%//( )*#:'E'%/6( ,%,"/3,( )#"4F'%%#;( .'0/( D'0*/ E'",'0.6( :&:#E( #(

)*,:/"8%#.0/(>4%2?/#%/*#:,%/6(-#E'"/=(,(: ."4F,'(#7%,*4$'%/6(#9/7#2(/(%'0#F%#.0';(

)*#/3:#E/0.6(2#**'20/*#:2,(.'0/ D'0*/(/(fgh-E/,+*,-- [2].
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!,-( )#( .'7'( fgh( #)/.&:,'0( "/98( )*'E.0,:"'%/'( )*#+*,--%#+#( 2#-)"'2.,( .(

)#-#L85(E/,+*,--C(GE%,2#(:(%,.0#6L''(:*'-6(.4L'.0:4'0(.0,%E,*0(sgt(J.0,%E,*0(OMG

E"6( #7-'%,( -'0,E,%%&-/( .( )#-#L85( 63&2,(XMLK=( 2#0#*&;( #)/.&:,'0( >#*-,0( E,%%&1=(

)*'E%,3%,F'%%&;( E"6( 1*,%'%/6( fgh-#)/.,%/;C( XMI )#"'3'%( E"6( )'*'E,F/( -#E'"/( #0(

#E%#+#(9,+,( 2( ."'E45L'-4=( 2,2( %,)*/-'*=( #0( )*#'20/*#:,%/6( 2( )*#?'..4( 2#E/*#:,%/6=(

/"/( E"6( )'*'E,F/( #0( #E%#+#( /%.0*4-'%0,( *,3*,7#02/( 2( E*4+#-4C X,( I/.4%2'( p( )#2,3,%,(

>4%2?/#%,"8%,6( E/,+*,--,( -'0#E,( >#*-,"/3,?//( )*#+*,--%#+#( #7'.)'F'%/6(

/'*,*1/F'.2/-/(.'06-/(D'0*/C

I/.. 2C(N#*-,"/3,?/6(E/,+*,--&(.#.0#6%/;(:(0'*-/%,1(.'0/(D'0*/
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I/.. 3C(N4%2?/#%,"8%,6(E/,+*,--,(-'0#E,

@-:.A7&4/&

A( .0,08'( /3"#$'%( -'0#E( >#*-,"/3,?//( )*#+*,--%#+#( #7'.)'F'%/6( J7"#2-.1'-,

UML-E/,+*,--K(/'*,*1/F'.2/-/ .'06-/ D'0*/C(D#2,3,%#=(2,2()*'#7*,3#:,08(7"#2-.1'-&(

/(UML-E/,+*,--&( :( .'08( D'0*/=( )*/:'E'%&( .)#.#7&( ,%,"/3,( .'0/( D'0*/=( *,3*,7#0,%#(

)*#+*,--%#'( #7'.)'F'%/'=( *',"/345L''( -'0#E( >#*-,"/3,?//( 7"#2-.1'- ,"+#*/0-#:(

/'*,*1/F'.2/-/(.'06-/(D'0*/ /()#3:#"65L''(#7%,*4$/08(#9/72/(>4%2?/#%/*#:,%/6C

B2/6(:$./'&+-'C+?

1. D,L'%2#:,( QCAC=( I4E,2#:( WCAC( D*#+*,--%&;( 2#-)"'2.( :'*/>/2,?//( ,"+#*/0-#:(

)*#+*,--%#+#( #7'.)'F'%/6( .( )#-#L85( /'*,*1/F'.2/1( .'0';( D'0*/( // @"'20*#%%&;(

$4*%,"( [A'.0%/2( BZMS( /-C( XC@C( T,4-,%,R( <"'20*#%%#'( %,4F%#-0'1%/F'.2#'(

/3E,%/'\C(ouVoC

2. A#':#E,( QCQC=( D*&02#:( HCAC( D*/-'%'%/'( .'0';( D'0*/( %,( <0,)'( #7P'20%#-

#*/'%0/*#:,%%#+#( )*#'20/*#:,%/6C( – !7#*%/2( %,4F%&1( 0*4E#:( XZMSC( – 2010. –

v 2(60). 

3. U#*#0/2#:( !CAC( D*/-'%'%/'( .'0';( D'0*/( :( *,3*,7#02'( )*#+*,--%#+#( #7'.)'F'%/6(

?'%0*#:( E/.0,%?/#%%#+#( 2#%0*#"6( /( 4)*,:"'%/6R( E/.C( 2,%EC( 0'1%C( X,42C( –

X#:#./7/*.2R(XZMS=(ouuOC


