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UNIMOD – !"#$%&'("$)*+",( #%(-#$., -*/ 

).$,')$",0, 1%,0%)''!%,.)"!/ 
5. !. ?(9&-, C. E. C#F+., E. E. G#*6"& 

!"#$%-&'%'()*(+,$-. +/,*0"(,%1'##2. -#,%-%*% -#3/(4"5-/##26 %'6#/7/+-., 

4'6"#-$- - /8%-$- 

 

9 ,%"%:' 8('07"+"'%,; 4'%/0 8(/'$%-(/1"#-; - ('"7-<"5-- ('"$%-1#26 /)='$%#/-

/(-'#%-(/1"##26 8(/+("44 , ;1#24 120'7'#-'4 ,/,%/;#-.. >'%/0 /,#/1"# #" 

-,8/7:</1"#-- SWITCH-%'6#/7/+-- - UML-#/%"5--. ?8-,21"'%,; -#,%(*4'#%"7:#/' 

,('0,%1/ c /%$(2%24 -,6/0#24 $/0/4 UniMod, ;17;@A'',; 1,%("-1"'424 4/0*7'4 07; 

87"%3/(42 Eclipse, $/%/(/' 8('0#"<#"B'##/' 07; 8/00'(C$- D%/+/ 4'%/0". 

 

5-181.+1   
. 234567866 9:6;< =76< <"8*,$"'4/+/ UML [1, 2] 2:=3>:6?@6? 946 >35ABCD 

232C5<:834?A. E?3 49<F@83 4 ?6;, G?3 2:@H?=G64H36 =4235AF39@8=6 Unified Modeling Language 

(UML) [3] 9 >35AB=84?96 45CG@69 3I:@8=G=9@6?4< ;3765=:39@8=6; 4?@?=G64H3J G@4?= 

2:3I:@;;K 4 23;3LAD 7=@I:@;;K H5@4439. '3765=:39@8=6 7=8@;=G64H=M @426H?39 

2:3I:@;;K 8@ <FKH6 UML F@?:C78683 9 49<F= 4 3?4C?4?9=6; 9 4?@87@:?6 N3:;@5A83I3 

3783F8@G83I3 32=4@8=< 2:@9=5 =8?6:2:6?@O== 2396768G64H=M 7=@I:@;;. $@HP6 4567C6? 

3?;6?=?A, G?3 49<FA 2396768G64H=M 7=@I:@;; 4 H373; 8@ O65693; <FKH6 2:3I:@;;=:39@8=< 9 

439:6;688KM B=:3H3 =F964?8KM 4:674?9@M ;3765=:39@8=<, 8@2:=;6: IBM Rational Rose, 

:6@5=F39@8@ 45@>3, 5=>3 933>L6 86 :6@5=F39@8@.  

!9@: /H3>438, 37=8 =F 43F7@?656J <FKH@ ;3765=:39@8=< UML, 9 73H5@76 «Q6?K:6 

348398K6 ?68768O== 9 :@F:@>3?H6 2:3I:@;;83I3 3>6426G68=< (1,)» [4] 26:6G=45=5 

9@P86JB=6, 23 6I3 ;868=D, 8@2:@9568=< :@F9=?=< 2:3O644@ :@F:@>3?H= 1,.  

,8 3?;6?=5, G?3 ?6M8353I=G64H@< >@F@ :@F:@>3?H= 3>R6H?83-3:=68?=:39@883I3 1,, 

434?3<L@< =F <FKH@ UML = 4?@87@:?83I3 2:3O644@ :@F:@>3?H= Rational Unified Process (RUP) 

[5], 2:=3>:65@ C4?3JG=936 434?3<8=6. 13 6I3 ;868=D, 4567CDL=; B@I3; 735P83 4?@?A =M 

B=:3H36 9867:68=6. &P6 46I378< ;3P83 I393:=?A G?3 «2:3O644 23B65»: !. /H3>438 

C?96:P7@6?, G?3 <FKH UML 2:6237@6?4< >3566 G6; 9 1000 C8=96:4=?6?@M ;=:@, @, 9 

2:=4C?4?9== @9?3:39, 2:674?@9=?65= N=:;K IBM 9 3783; =F 493=M 73H5@739 9 ?6G68=6 

G6?K:6M G@439 76;384?:=:39@5= =4235AF39@8=6 UML = RUP. 

!. /H3>438 3>3F8@G=5 4567CDL=6 ?68768O== :@F:@>3?H= 1,. 

1. )426H?83-3:=68?=:39@8836 2:3I:@;;=:39@8=6 [6]. )426H?K C2:3L@D? 

73>@9568=6 9 4=4?6;C 4H93F83J NC8HO=38@5A834?=, ?@H3J, 8@2:=;6:, H@H 

53I=:39@8=6 =5= 2:396:H@ 2:@9 734?C2@. ,?;6?=;, G?3 !. /H3>438 3?3P764?95<6? 

238<?=6 @426H?@ 4 9@:=@8?3; =4235AF39@8=<, G?3 23F935<6? ;3765=:39@?A @426H?K 

4 23;3LAD <FKH@ UML. 

2. !42358<6;KJ UML. . 8@4?3<L66 9:6;< UML 2:=;68<6?4<, 9 3483983;, H@H <FKH 

426O=N=H@O== ;37656J 4=4?6;. #CL64?9CDL=6 UML-4:674?9@ 23F935<D? 4?:3=?A 

:@F5=G8K6 7=@I:@;;K = @9?3;@?=G64H= 43F7@9@?A 23 7=@I:@;;6 H5@4439 «4H656?» 

H37@ 8@ O65693; <FKH6 2:3I:@;;=:39@8=< (<FKH= Java = C#). "6H3?3:K6 =M S?=M 
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4:674?9 ?@HP6 2:6734?@95<D? 93F;3P834?A @9?3;@?=G64H= I686:=:39@?A H37 

53I=H= 2:3I:@;;K 23 7=@I:@;;@; 434?3<8=J. 

  ,78@H3 ;3P83 4G=?@?A, G?3 9 8@4?3<L66 9:6;< CH@F@88@< NC8HO=38@5A834?A 

4CL64?9C6? 9 «F@G@?3G83; 434?3<8==», ?@H H@H =F964?8K6 =84?:C;68?K 86 

23F935<D? 9 23583J ;6:6 SNN6H?=983 49<FK9@?A ;3765A 2396768=<, H3?3:CD 

;3P83 32=4K9@?A 4 23;3LAD G6?K:6M ?=239 7=@I:@;; (434?3<8=J, 76<?65A834?6J, 

H3326:@O== =5= 23456739@?65A834?6J), 4 I686:=:C6;K; H373;. E?3 93 ;83I3; 

32:6765<6?4< 3?4C?4?9=6; 9 <FKH6 UML N3:;@5A83I3 3783F8@G83I3 32=4@8=< 

326:@O=3883J 46;@8?=H= 75< 2396768G64H=M 7=@I:@;;.  

  ,?4C?4?9=6 3783F8@G83J 326:@O=3883J 46;@8?=H= 2:= ?:@7=O=3883; 

8@2=4@8== 2:3I:@;; 2:=937=? H 7C>5=:39@8=D 32=4@8=< 2396768=<, H@H 9 

;3765=, ?@H = 8@ O65693; <FKH6, @ ?@HP6 H 2:3=F935A83J =8?6:2:6?@O== 

2396768G64H=M 7=@I:@;; 2:3I:@;;=4?3;. T3566 ?3I3, 32=4@8=6 2396768=< 9 

;3765= G@4?3 834=? 86N3:;@5A8KJ M@:@H?6:. 13<9568=6 326:@O=3883J 46;@8?=H= 

F@N=H4=:C6? 3783F8@G834?A 238=;@8=< 7=@I:@;; = 2:=9676? H 23<9568=D 

=42358<6;3I3 UML, 75< H3?3:3I3 H37, 9 2:=9KG83; 4;K456 S?3I3 4539@, ;3P6? 86 

I686:=:39@?A4< 933>L6. 

3. 1:3O644 :@F:@>3?H= 1, 735P68 >K?A @H?=98K;. #CL64?9CDL=6 4:674?9@ 

:@F:@>3?H= ?:6>CD? 75=?65A83I3 9:6;68= 75< =M =FCG68=<. !. /H3>438 4G=?@6?, 

G?3 4:674?9@ :@F:@>3?H= 735P8K 2:674H@FK9@?A 76J4?9=< :@F:@>3?G=H@ = 

2:675@I@?A 9@:=@8?K :6B68=< 93F8=HB=M 2:3>56; 9 F@9=4=;34?= 3? ?6HCL6I3 

H38?6H4?@. ,?;6?=;, G?3 2373>8KJ 237M37 :6@5=F39@8 93 ;83I=M 439:6;688KM 

4:67@M :@F:@>3?H= (8@2:=;6:, Borland JBuilder, Eclipse, IntelliJ IDEA) 75< 

?6H4?39KM <FKH39 2:3I:@;;=:39@8=<, 83 86 75< <FKH@ UML. 

4. %@F:@>3?@8836 1, ?@HP6 735P83 >K?A @H?=98K;, 378@H3, 86 75< :@F:@>3?G=H@, @ 

75< H386G83I3 235AF39@?65<. 

13 ;868=D @9?3:39, 8@=>3566 =8?6:648K;= = 934?:6>39@88K;= 8@ 46I378<B8=J 768A 

?68768O=<;= <95<D?4< 9?3:@< = ?:6?A<. 

1:=F8@8=6 ;83I=;= 967CL=;= 9 3>5@4?= :@F:@>3?H= 1, N=:;@;= ?3I3 N@H?@, G?3 

2:3I:@;;K 863>M37=;3 86 2=4@?A «8@ @934A» (H@H 4H@F@5 23-:C44H= 8@ H38N6:68O== 

«Microsoft Research Academic Days in St.-Petersburg, April 21-23, 2004» 43F7@?65A <FKH@ Eiffel 

T6:?:@8 '6J6:), @ 2:36H?=:39@?A, 2:=9653 H 23<9568=D ?@H3I3 8@2:@9568=< 9 2:3I:@;;83J 

=8P686:== H@H «2:36H?=:39@8=6 8@ >@F6 ;37656J» (Model-Driven Design) [7–9]. 

 

 

1. >9&1,"+9&-#.+1 .# )#F1 4&81*1= 

,483983J =766J 2:36H?=:39@8=< 8@ >@F6 ;37656J <95<6?4< @>4?:@I=:39@8=6 3? O65693I3 

<FKH@ 2:3I:@;;=:39@8=< = O65693J 2:3I:@;;83-@22@:@?83J 25@?N3:;K — CM37 8@ >3566 

9K43H=J C:3968A @>4?:@HO==. $@H3J 237M37 23F935<6? =8P686:C 434:673?3G=?A4< 8@ 

2:67;6?83J 3>5@4?= :@F:@>@?K9@6;3J 4=4?6;K, 86 98=H@< = 86 32=4K9@< 76?@5= :6@5=F@O== 

8@ 4?@7== ;3765=:39@8=<. 1:= S?3; 3G68A 9@P83 9K>:@?A 2:@9=5A8KJ <FKH = 4:674?93 

;3765=:39@8=<. .K>3: 735P68 2:3=F937=?A4<, 34839K9@<4A 8@ 2:67;6?83J 3>5@4?= 

:@F:@>@?K9@6;3J 4=4?6;K. $@H, 8@2:=;6:, 645= 863>M37=;3 :@F:@>3?@?A H3;2=5<?3:, ?3 9 

H@G64?96 <FKH@ ;3765=:39@8=< 53I=G83 9K>:@?A <FKH N3:;@5A8KM I:@;;@?=H, @ 9 H@G64?96 

=84?:C;68?@ – 37=8 =F 4CL64?9CDL=M 2@H6?39 75< :@F:@>3?H= H3;2=5<?3:39 [10]. 

 

1.1. H1#,"+-.61 3+3"146 

-:CI=;, 734?@?3G83 B=:3H=;, H5@443; 2:3I:@;;8KM 4=4?6; <95<6?4< H5@44 :6@H?=98KM 

4=4?6; – 4=4?6;, 9K2358<DL=M 32:6765688K6 76J4?9=< 9 3?96? 8@ 986B8=6 43>K?=<. . 

:@>3?6 -. U@:65@ [11] 3?;6G683, G?3 75< ;3765=:39@8=< ?@H=M 4=4?6; M3:3B3 237M37=? 
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:@4B=:68=6 H386G8KM @9?3;@?39 F@ 4G6? 2:=;6868=< 953P688KM 434?3<8=J. -5< 234?:368=< 

?@H=M @9?3;@?39 = I686:@O== H37@ 23 8=; 43F7@8K =84?:C;68?@5A8K6 4:674?9@, ;83I=6 =F 

H3?3:KM 26:6G=4568K 9 [12], 9 H3?3:3J, 9 G@4?834?=, C23;<8C?K =84?:C;68?K H@H I-Logix 

Statemate (http://ilogix.com/sublevel.aspx?id=74), XJTek AnyState 

(http://www.xjtek.com/anystates/), StateSoft ViewControl (http://www.statesoft.ie/products.html), 

SCOPE (http://www.itu.dk/~wasowski/projects/scope/), IAR Systems visualSTATE 

(http://www.iar.com/p1014/p1014_eng.php), The State Machine Compiler 

(http://smc.sourceforge.net/). 

"6734?@?H3; S?=M =84?:C;68?39 <95<6?4< ?3, G?3 38= 23F935<D? 4?:3=?A = 

:6@5=F39K9@?A ?35AH3 2396768G64HCD G@4?A ;3765= 2:3I:@;;K, 86 :@44;@?:=9@< 66 

4?:CH?C:C (4?@?=HC). 13S?3;C 4 23;3LAD S?=M =84?:C;68?K 2:3I:@;;C 9 O653; 86 

234?:3=?A. 

1.2. IE>@!JEKCLM UML 

-@5A86JB66 :@F9=?=6 237M37 U@:65@ 235CG=5 9 :@;H@M <FKH@ UML 9 9=76 7=@I:@;; 

434?3<8=J (statechart). . UML, 23;=;3 S?3I3 ?=2@ 7=@I:@;;, 9M37=? 6L6 :<7 7:CI=M. .46 

?=2K 7=@I:@;; :@F76568K 8@ 796 I:C22K: 4?:CH?C:8K6 = 2396768G64H=6. -5< 2396768G64H=M 

7=@I:@;; 9 4?@87@:?6 UML 86N3:;@5A83 32=4@8@ =M 326:@O=388@< 46;@8?=H@, G?3 2:=9653 H 

23<9568=D ?@H=M 238<?=J H@H <"8*,$"'42. UML [1, 2] = 1-(%*"7:#"; 4"E-#" UML [13]. 

13<9=5=4A ?@HP6 =84?:C;68?@5A8K6 4:674?9@ [14, 15] 75< =M :6@5=F@O==.  

. [14] ;3765A 2:3I:@;;83J 4=4?6;K 2:675@I@6?4< 4?:3=?A 4567CDL=; 3>:@F3;: 

4?:CH?C:@ ;3765=:C6?4< 4 23;3LAD UML-7=@I:@;;K H5@4439, @ 2396768=6 – 4 23;3LAD 

32=4@8=< H@P73I3 ;6?37@ H@P73I3 H5@44@ 9 9=76 UML-7=@I:@;;K 23456739@?65A834?= 

9KF3939 (sequence). $@H3J 237M37 H:@J86 86C73>68, ?@H H@H 2:=937=? H 3G68A I:3;3F7H=; 

;3765<;. 

. [15] 2:675@I@6?4< :@4B=:=?A UML ?6H4?39K; 25@?N3:;6883-86F@9=4=;K; 

=;26:@?=98K; <FKH3; 75< 32=4@8=J 76J4?9=J, G?3 2:=937=? H 26:6I:CFH6 I:@N=G64H=M 

7=@I:@;; ?6H4?393J =8N3:;@O=6J.  

. :@;H@M 2:36H?@ [16] 25@8=:C6?4< 43F7@?A =84?:C;68? 75< 2:63>:@F39@8=< UML-

7=@I:@;; 434?3<8=J 9 H37 8@ <FKH6 Java. 

,?;6?=;, G?3 86H3?3:K6 =84?:C;68?K 75< =F3>:@P68=< UML-7=@I:@;;, ?@H=6 H@H [17], 

86 @443O==:CDL=6 46>< 4 32=4@88K;= 9KB6 238<?=<;=, ?@HP6 9 86H3?3:3J 4?6268= =M 

:6@5=FCD?. 

-@566 9 4?@?A6, 8@ 2:=;6:6 :@F:@>3?@883I3 @9?3:@;= 2:36H?@ 4 3?H:K?K; =4M378K; 

H373; UniMod (http://unimod.sourceforge.net), 32=4@8K 2:=;6868=6 UML-83?@O== 75< 

43F7@8=< I:@N=G64H3I3 <FKH@ 32=4@8=< 4=4?6; 43 453P8K; 2396768=6; = =84?:C;68? 

;3765=:39@8=< 75< S?3I3 <FKH@, H3?3:KJ 23776:P=9@6? @H?=98KJ 2:3O644 :@F:@>3?H= 1,.  

1:36H? UniMod 3>5@7@6? H38O62?C@5A83J O6534?834?AD = 23F935<6? 4?:3=?A 

H3;2@H?8K6 ;3765= 2:3I:@;;8KM 4=4?6; 9 O653;, @ 86 ?35AH3 =M 2396768G64H3J G@4?=. 

 

2. A!>DN/OKCLM ?HE7APK!JAM OILJ /E D!/D5K SWITCH-BKQ/DND?AA 

A UML-/DBERAA 

. :@>3?6 [18] 2:6753P68 ;6?37 2:36H?=:39@8=< = :6@5=F@O== 2:3I:@;; 4 <98K; 

9K76568=6; 434?3<8=J, 8@F9@88KJ «SWITCH-?6M8353I=6J» =5= «@9?3;@?8K; 

2:3I:@;;=:39@8=6;». ,43>68834?A S?3I3 237M37@ 434?3=? 9 ?3;, G?3 2:3I:@;;K 

2:675@I@6?4< 4?:3=?A ?@H P6, H@H 34CL64?95<6?4< @9?3;@?=F@O=< ?6M8353I=G64H=M 2:3O64439, 

9 M376 H3?3:3J 26:938@G@5A83 4?:3=?4< 4M6;@ 49<F6J, 4376:P@L@< =4?3G8=H= =8N3:;@O==, 

4=4?6;C C2:@9568=< = 3>R6H?K C2:@9568=<, @ ?@HP6 3>:@?8K6 49<F=. . 2:675@I@6;3; 237M376 

4=4?6;C C2:@9568=< :6@5=FC6?4< 9 9=76 4=4?6;K 9F@=;349<F@88KM 4?:CH?C:8KM H386G8KM 

@9?3;@?39, H@P7KJ =F H3?3:KM =;66? 864H35AH3 9M3739 = 9KM3739. 1396768=6 @9?3;@?39 

32=4K9@6?4< I:@N@;= 26:6M3739 4 83?@O=6J, 2:6753P6883J 9 :@>3?6 [19]. 
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'6?37 2:36H?=:39@8=< = :6@5=F@O== :6@H?=98KM 3>R6H?83-3:=68?=:39@88KM 4=4?6; 4 

<98K; 9K76568=6; 434?3<8=J 2:6753P68 9 :@>3?6 [20]. 

SWITCH-?6M8353I=< 32:6765<6? 75< H@P73I3 @9?3;@?@ 79@ ?=2@ 7=@I:@;; (4M6;C 49<F6J 

= I:@N 26:6M3739) = =M 326:@O=388CD 46;@8?=HC. 1:= 8@5=G== 864H35AH=M @9?3;@?39, ?@HP6 

4?:3=?4< 4M6;@ =M 9F@=;376J4?9=<. SWITCH-?6M8353I=< F@7@6? 493D 83?@O=D 7=@I:@;;. 

1:675@I@6?4<, 43M:@8=9 @9?3;@?8KJ 237M37, =4235AF39@?A UML-83?@O=D 2:= 234?:368== 

7=@I:@;; 9 :@;H@M SWITCH-?6M8353I==. 1:= S?3;, =4235AFC< 83?@O=D 7=@I:@;; H5@4439 

<FKH@ UML, 4?:3<?4< 4M6;K 49<F6J @9?3;@?39, 32:6765<DL=M =M =8?6:N6J4, @ I:@NK 

26:6M3739 4?:3<?4< 4 23;3LAD 83?@O== 7=@I:@;;K 434?3<8=J UML. 

1:675@I@6;KJ 2:3O644 ;3765=:39@8=< 4=4?6;K 434?3=? 9 4567CDL6;: 

• 8@ 348396 @8@5=F@ 2:67;6?83J 3>5@4?= :@F:@>@?K9@6?4< H38O62?C@5A8@< ;3765A 

4=4?6;K, 32:6765<DL@< 4CL834?= = 3?83B68=< ;6P7C 8=;=; 

• 9 3?5=G=6 3? ?:@7=O=388KM 75< 3>R6H?83-3:=68?=:39@883I3 2:3I:@;;=:39@8=<  

237M3739 [21], =F G=45@ 4CL834?6J 9K765<D?4< =4?3G8=H= 43>K?=J, 3>R6H?K 

C2:@9568=< = @9?3;@?K. !4?3G8=H= 43>K?=J  @H?=98K – 38= 23 43>4?96883J 

=8=O=@?=96 93F76J4?9CD? 8@ @9?3;@?K. ,>R6H?K C2:@9568=< 2@44=98K — 38= 

9K2358<D? 76J4?9=< 23 H3;@87@; 3? @9?3;@?39. ,>R6H?K C2:@9568=< ?@HP6 

N3:;=:CD? F8@G68=< 9M378KM 26:6;688KM 75< @9?3;@?39. V@P7KJ @9?3;@? 

@H?=9=:C6?4< =4?3G8=H@;= 43>K?=J = 8@ 34839@8== F8@G68=J 9M378KM 

26:6;688KM = ?6HCL6I3 434?3<8=< 93F76J4?9C6? 8@ 3>R6H?K C2:@9568=<, 26:6M37< 

9 83936 434?3<8=6; 

• =4235AFC< 83?@O=D 7=@I:@;;K H5@4439, 4?:3=?4< 4M6;@ 49<F6J @9?3;@?@, F@7@DL@< 

6I3 =8?6:N6J4. "@ S?3J 4M6;6 4569@ 3?3>:@P@D?4< =4?3G8=H= 43>K?=J, 9 O68?:6 – 

@9?3;@?K, @ 42:@9@ – 3>R6H?K C2:@9568=<. !4?3G8=H= 43>K?=J 4 23;3LAD UML-

@443O=@O=J 49<FK9@D?4< 4 @9?3;@?@;=, 43>K?=< H3?3:K; 38= 234?@95<D?. 

)9?3;@?K 49<FK9@D?4< 4 3>R6H?@;=, H3?3:K;= 38= C2:@95<D?; 

• 4M6;@ 49<F6J, H:3;6 F@7@8=< =8?6:N6J4@ @9?3;@?@, 9K2358<6? NC8HO=D, 

M@:@H?6:8CD 75< 7=@I:@;;K H5@4439 – F@7@6? 3>R6H?83-3:=68?=:39@88CD 

4?:CH?C:C 2:3I:@;;K; 

• H@P7KJ 3>R6H? C2:@9568=< 4376:P=? 79@ ?=2@ ;6?3739, :6@5=FCDL=M 9M378K6 

26:6;688K6 (xj) = 9KM378K6 93F76J4?9=< (zk); 

• 75< H@P73I3 @9?3;@?@ 4 23;3LAD 83?@O== 7=@I:@;;K 434?3<8=J 4?:3=?4< I:@N 

26:6M3739 ?=2@ >*("->-7-, 9 H3?3:3; 7CI= ;3IC? >K?A 23;6G68K 43>K?=6; (ei), 

>C5693J N3:;C53J =F 9M378KM 26:6;688KM = N3:;=:C6;K;= 8@ 26:6M37@M 

9KM378K;= 93F76J4?9=<;=. . 96:B=8@M ;3IC? CH@FK9@?A4< 9KM378K6 93F76J4?9=< 

= =;68@ 953P688KM @9?3;@?39. V@P7KJ @9?3;@? =;66? 3783 8@G@5A836 = 

2:3=F935A836 H35=G64?93 H386G8KM 434?3<8=J; 

• 434?3<8=< 8@ I:@N6 26:6M3739 ;3IC? >K?A 2:34?K;= = 453P8K;=. (45= 9 

434?3<8=6 953P683 7:CI36 434?3<8=6, ?3 383 8@FK9@6?4< 453P8K;. . 2:3?=983; 

45CG@6 434?3<8=6 2:34?36. ,483983J 343>68834?AD 453P8KM 434?3<8=J <95<6?4< 

?3, G?3 8@5=G=6 7CI=, =4M37<L6J =F ?@H3I3 434?3<8=<, F@;68<6? 3783?=28K6 7CI= 

=F H@P73I3 953P6883I3 434?3<8=<;  

• 946 453P8K6 434?3<8=< 86C4?3JG=9K, @ 946 2:34?K6, F@ =4H5DG68=6; 8@G@5A83I3 – 

C4?3JG=9K. 1:= 8@5=G== 453P8KM 434?3<8=J 9 @9?3;@?6 23<9568=6 43>K?=< ;3P6? 

2:=964?= H 9K235868=D >3566 3783I3 26:6M37@. E?3 2:3=4M37=? 9 49<F= 4 ?6;, G?3 

453P836 434?3<8=6 <95<6?4< 86C4?3JG=9K; = @9?3;@? 9K2358<6? 26:6M37K 73 ?6M 

23:, 23H@ 86 734?=I86? 26:93I3 =F 2:34?KM (C4?3JG=9KM) 434?3<8=J. ,?;6?=;, G?3 

645= 9 I:@N6 26:6M3739 453P8K6 434?3<8=< 3?4C?4?9CD?, ?3, H@H = 9 SWITCH-

?6M8353I==, 2:= H@P73; F@2C4H6 @9?3;@?@ 9K2358<6?4< 86 >3566 3783I3 26:6M37@; 

• H@P7@< 9M378@< 26:6;688@< = H@P736 9KM37836 93F76J4?9=6 <95<D?4< ;6?37@;= 

433?96?4?9CDL6I3 3>R6H?@ C2:@9568=<, H3?3:K6 :6@5=FCD?4< 9:CG8CD 8@ O65693; 

<FKH6 2:3I:@;;=:39@8=<; 
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• =4235AF39@8=6 4=;935A8KM 3>3F8@G68=J 9 I:@N@M 26:6M3739 23F935<6? 964A;@ 

H3;2@H?83 32=4K9@?A 453P836 2396768=6 2:36H?=:C6;KM 4=4?6;. #;K45 ?@H=M 

4=;93539 F@7@6? 4M6;@ 49<F6J. 1:= 8@96768== HC:43:@ 8@ 433?96?4?9CDL=J 

4=;935 8@ I:@N6 26:6M3739 93 9425K9@DL6J 2374H@FH6 3?3>:@P@6?4< 6I3 

?6H4?3936 32=4@8=6. 

"@ :=4. 1 2:=96768@ 4M6;@ 49<F6J @9?3;@?@, @ 8@ :=4. 2 – 6I3 I:@N 26:6M3739, 

234?:3688K6 9 UML-83?@O== 32=4@88K; 9KB6 42343>3;. 

 

!"#. 1. $%"&'% #('&) #*+,'- .*/0&./. 

 

 

!"#. 2. $%"&'% 1%.2. 3'%'(040* .*/0&./. 

W@7@7=; 326:@O=388CD 46;@8?=HC ;3765= 4=4?6;K, 234?:36883J 32=4@88K; 9KB6 

3>:@F3;: 
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• 2:= F@2C4H6 ;3765=, =8=O=@5=F=:CD?4< 946 =4?3G8=H= 43>K?=J = 3>R6H?K 

C2:@9568=<. 13456 S?3I3 =4?3G8=H= 43>K?=J 8@G=8@D? 93F76J4?939@?A 8@ 

49<F@88K6 4 8=;= @9?3;@?K;  

• H@P7KJ @9?3;@? 8@G=8@6? 493D :@>3?C =F 8@G@5A83I3 434?3<8=<, @ F@H@8G=9@6? – 9 

3783; =F H386G8KM; 

• 2:= 235CG68== 43>K?=<, @9?3;@? 9K>=:@6? 946 =4M37<L=6 =F ?6HCL6I3 434?3<8=< 

26:6M37K, 23;6G688K6 4=;9353; S?3I3 43>K?=<; 

• @9?3;@? 26:6>=:@6? 9K>:@88K6 26:6M37K = 9KG=45<6? >C569K N3:;C5K, 

F@2=4@88K6 8@ 8=M, 73 ?6M 23:, 23H@ 86 8@J76? N3:;C5C 43 F8@G68=6; true; 

• 645= 26:6M37 4 ?@H3J N3:;C53J 8@J768, @9?3;@? 9K2358<6? 9KM378K6 

93F76J4?9=<, F@2=4@88K6 8@ 7CI6, = 26:6M37=? 9 83936 434?3<8=6. . 86; @9?3;@? 

9K2358<6? 9KM378K6 93F76J4?9=<, @ ?@HP6 F@2C4H@6? 953P688K6 @9?3;@?K. (45= 

83936 434?3<8=6 3H@F@534A 434?@98K;, ?3 9K2358<6?4< 26:6M37 =F 8@G@5A83I3 

434?3<8=<, 8@M37<L6I34< 98C?:= 7@883I3 434?@983I3 434?3<8=<;  

• 645= 26:6M37 86 8@J768, ?3 @9?3;@? 2:3735P@6? 23=4H 26:6M37@ C :37=?65A4H3I3 

434?3<8=< – 434?3<8=<, 9 H3?3:36 953P683 ?6HCL66 434?3<8=6; 

• 2:= 26:6M376 9 H386G836 434?3<8=6 @9?3;@? 34?@8@95=9@6? 946 =4?3G8=H= 43>K?=J. 

13456 S?3I3 :@>3?@ 4=4?6;K F@96:B@6?4<. 

T3566 237:3>836 32=4@8=6 326:@O=3883J 46;@8?=H= 2:=967683 9 :@>3?6 [22]. 

,2=4@9 =42358<6;KJ I:@N=G64H=J <FKH 8@ 348396 UML-83?@O== = 6I3 326:@O=388CD 

46;@8?=HC, 26:6J76; H 32=4@8=D 2:3O644@ 43F7@8=< =84?:C;68?@ ;3765=:39@8=<, H3?3:KJ 

>C76? 23776:P=9@?A @H?=98KJ 2:3O644 :@F:@>3?H= 2:3I:@;; 8@ 6I3 348396.  

 

3. UNIMOD — A/!BH@CK/BENS/DK !HKT!B5D TNO E5BDCEB/D-

DHAK/BAHD5E//D?D >HD?HECAHD5E/AO 

!84?:C;68?@5A836 4:674?93 UniMod 3>6426G=9@6? :@F:@>3?HC = 9K235868=6 @9?3;@?83-

3:=68?=:39@88KM 2:3I:@;;. ,8 23F935<6? 43F7@9@?A = :67@H?=:39@?A UML-7=@I:@;;K 

H5@4439 = 434?3<8=J, H3?3:K6 433?96?4?9CD? 4M6;6 49<F6J = I:@NC 26:6M3739. 

1:36H?=:39@8=6 2:3I:@;; 4 =4235AF39@8=6; =84?:C;68?@5A83I3 4:674?9@ UniMod 

2:67235@I@6? 4567CDL=J 237M37: 53I=H@ 2:=53P68=< 32=4K9@6?4< 4?:CH?C:8K; H386G8K; 

@9?3;@?3;, F@7@88K; 9 9=76 8@>3:@ CH@F@88KM 9KB6 7=@I:@;;, 234?:3688KM 4 

=4235AF39@8=6; UML-83?@O==. !4?3G8=H= 43>K?=J = 3>R6H?K C2:@9568=< :6@5=FCD?4< 

9:CG8CD 8@ O65693; <FKH6 2:3I:@;;=:39@8=<. 

1@H6? UniMod 23776:P=9@6? 79@ ?=2@ :6@5=F@O== 234?:3688KM 7=@I:@;; – 8@ 348396 

=8?6:2:6?@O== = H3;2=5<O==. 

!8?6:2:6?@?3: <95<6?4< 1-(%*"7:#/. 4"E-#/. UML. 

"@ :=4. 3 2:=96768@ 4?:CH?C:8@< 4M6;@ 75< =8?6:2:6?@O=3883I3 237M37@.  
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!"#. 3. 5/%67/6%8.+ #('&. "8/'%3%'/.9"088010 304(04. 

V@H 4567C6? =F 2:=9676883I3 4M6;K, 2:= =4235AF39@8== =8?6:2:6?@O=3883I3 237M37@, 

+32&8.64 ,&8&4 %-*%U"3% UML-4&81*$ (4M6;K 49<F6J = 7=@I:@;;K 434?3<8=J 23 

SWITCH-?6M8353I==) + Java-,&8 +3"&0.+,&- 3&)6"+= + &)V1,"&- ('9#-*1.+%.  

1:= F@2C4H6 2:3I:@;;K =8?6:2:6?@?3: F@I:CP@6? 9 326:@?=98CD 2@;<?A XML-32=4@8=6 

= 43F7@6? SHF6;25<:K =4?3G8=H39 43>K?=J = 3>R6H?39 C2:@9568=<. . 2:3O6446 :@>3?K 

CH@F@88K6 =4?3G8=H= N3:;=:CD? 43>K?=< = 8@2:@95<D? =8?6:2:6?@?3:C, H3?3:KJ 

3>:@>@?K9@6? =M 9 433?96?4?9== 4 53I=H3J, 32=4K9@6;3J @9?3;@?@;=. 1:= S?3; 38 9KFK9@6? 

;6?37K 3>R6H?39 C2:@9568=<, :6@5=FCDL=6 9M378K6 26:6;688K6 = 9KM378K6 93F76J4?9=<. 

"@ :=4. 4. 2:=96768@ 4?:CH?C:8@< 4M6;@ 75< H3;2=5<?=983I3 237M37@.  

 

!"#. 4. 5/%67/6%8.+ #('&. 70&3":+/"*8010 304(04. 
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1:= =4235AF39@8== H3;2=5<?=983I3 237M37@ UML-;3765A 86234:674?96883 

2:63>:@FC6?4< 9 H37 8@ O65693; <FKH6 2:3I:@;;=:39@8=<, H3?3:KJ 92345674?9== 

H3;2=5=:C6?4< = F@2C4H@6?4<. 

V3;2=5<?=98KJ 237M37 O656433>:@F83 2:=;68<?A 75< C4?:3J4?9 4 3I:@8=G688K;= 

:64C:4@;=, 8@2:=;6: 75< ;3>=5A8KM ?656N3839. $@H3J 237M37 <95<6?4< ?=2=G8K; 75< 

«H5@44=G64H3J» SWITCH-?6M8353I==. 

'3P83 C?96:P7@?A, G?3 :@44;3?:68836 =84?:C;68?@5A836 4:674?93 23F935<6? 

439;6L@?A 76H5@:@?=98KJ = 2:3O67C:8KJ 237M37K 75< 234?:368=< 2:3I:@;;.  

 

4. HKENAIERAO HKTEJBDHE TAE?HECC /E >NEB7DHCK ECLIPSE 

!84?:C;68? 75< 43F7@8=< CH@F@88KM 7=@I:@;; <95<6?4< 94?:@=9@6;K; ;37C56; (plug-

in) 75< 25@?N3:;K Eclipse (http://www.eclipse.org). E?@ 25@?N3:;@ 3>5@7@6? :<73; 

2:6=;CL64?9 26:67 ?@H=;= 2:37CH?@;=, H@H, 8@2:=;6:, IntelliJ IDEA =5= Borland JBuilder:  

• <95<6?4< >6425@?8K; 2:37CH?3; 4 3?H:K?K; =4M378K; H373;;  

• 4376:P=? >=>5=3?6HC 75< :@F:@>3?H= I:@N=G64H=M :67@H?3:39 – Graphical Editing 

Framework; 

• @H?=983 :@F9=9@6?4< N=:;3J IBM = CP6 46JG@4 3>5@7@6? 86 ;68AB6J 

NC8HO=38@5A834?AD, G6; C23;<8C?K6 9KB6 @8@53I=. 

-5< 3>6426G68=< 2:3O644@ @H?=983J :@F:@>3?H= 2:3I:@;; 8@ ?6H4?39KM <FKH@M 9 

26:6G=45688KM 9KB6 4:674?9@M :@F:@>3?H= :6@5=F39@8K: 

• 237496?H@ 46;@8?=G64H=M = 4=8?@H4=G64H=M 3B=>3H; 

• @9?3;@?=G64H36 F@96:B68=6 9937@ = @9?3;@?=G64H36 =42:@9568=6 3B=>3H; 

• N3:;@?=:39@8=6 = :6N@H?3:=8I [23] H37@; 

• F@2C4H = 3?5@7H@ 2:3I:@;;K 98C?:= 4:67K :@F:@>3?H=.  

. @8I5=J4H3; <FKH6 S?= 93F;3P834?= 8@FK9@D?4< "code assist". 1:= 43F7@8== 

32=4K9@6;3I3 ;37C5< 75< 25@?N3:;K Eclipse @9?3:K 26:68645= CH@F@88K6 237M37K 8@ 

2:3O644 :67@H?=:39@8=< 7=@I:@;;. 

4.1. !"#$%"&$' ()%*#$ 

-5< ?6H4?39KM <FKH39 2:3I:@;;=:39@8=< :67@H?3:K 34CL64?95<D? 2:396:HC 

2:=8@756P834?= 2:3I:@;;K H F@7@883;C <FKHC = 9K765<D? (237496G=9@D?) ;64?@ 9 H376, 

4376:P@L=6 4=8?@H4=G64H=6 3B=>H=. V 46;@8?=G64H=; 3B=>H@; 75< ?6H4?39KM <FKH39 

2:3I:@;;=:39@8=< 3?834=?4<, 8@2:=;6:, =4235AF39@8=6 863>R<95688KM 26:6;688KM, 9KF39K 

864CL64?9CDL=M ;6?3739, 86H3::6H?836 2:=96768=6 ?=239.  

. 4?@87@:?6 8@ <FKH UML 4=8?@H4=4 = 46;@8?=H@ 7=@I:@;; 32:6765<6?4< 8@>3:3; 

3I:@8=G68=J, F@2=4@88KM 8@ <FKH6 3>R6H?8KM 3I:@8=G68=J (Object Constraint Language). 

E?3? 8@>3: 3I:@8=G68=J 735P68 C73956?93:<?A4< 75< 5D>3J 2:@9=5A83 234?:36883J 

7=@I:@;;K. !;6883 8@ S?=M 3I:@8=G68=<M = 34839@8@ 2:396:H@ 4=8?@H4=4@ = 46;@8?=H= 

7=@I:@;;. 

)9?3:@;= 2:675@I@6?4< :@4B=:=?A ;83P64?93 3I:@8=G68=J 4567CDL=; 3>:@F3;: 

• 946 434?3<8=6 8@ 7=@I:@;;6 434?3<8=J 735P8K >K?A 734?=P=;K; 

• ;83P64?93 =4M37<L=M 26:6M3739 75< 5D>3I3 434?3<8=< 735P83 >K?A 23583 = 

862:3?=93:6G=93. E?3 3F8@G@6?, G?3 2:= 3>:@>3?H6 5D>3I3 43>K?=< 86 735P83 >K?A 

@5A?6:8@?=98KM 26:6M3739 = M3?< >K 37=8 26:6M37 735P68 9K2358<?A4<. 

1:396:H@ H3::6H?834?= 7=@I:@;; 2:3=4M37=? 4567CDL=; 3>:@F3;. . N38393; :6P=;6 

F@2C4H@6?4< 2:3O644, H3?3:KJ 2:= 5D>3; =F;6868== 7=@I:@;;K, 2:396:<6? 66 8@ 

H3::6H?834?A. 1:= 8@M3P768== 3B=>H= 86H3::6H?8KJ S56;68? 8@ 7=@I:@;;6 9K765<6?4< 

O96?3;. "@ :=4. 5 2:=96768 2:=;6: 7=@I:@;;K 4 86734?=P=;K; 434?3<8=6;. 
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!"#. 5. ;'40#/"<"&0' #0#/0+8"' 8. 1%.2' 3'%'(040* 

4.2. +,-)("-$.*/0)* 1",*23*4$* ,,)%" $ ",-)("-$.*/0)* $/52",#*4$* )3$6)0 

$:@7=O=3883, @9?3;@?=G64H=; F@96:B68=6; 9937@ 8@FK9@6?4< 237M37, >5@I37@:< 

H3?3:3;C 4:67@ 23 F@7@883;C 8@G@5C 56H46;K 32:6765<6? 8@>3: 732C4?=;KM H384?:CHO=J, 

2:6N=H43; H3?3:KM 7@8836 8@G@53 <95<6?4<, = 2:675@I@6? 235AF39@?65D 9K>:@?A 378C =F 

8=M. )9?3;@?=G64H36 =42:@9568=6 3B=>3H 2:67235@I@6?, G?3 :67@H?3: 75< H@P73J 

8@J76883J 3B=>H= CH@FK9@6? 235AF39@?65D 9@:=@8?K 66 =42:@9568=<.  

. 45CG@6 ?6H4?393I3 :67@H?3:@ 3>@ 237M37@ 34839K9@D?4< 8@ F8@8== I:@;;@?=H= <FKH@ 

= 8@>3:6 46;@8?=G64H=M 2:@9=5. 

. 2:675@I@6;3; I:@N=G64H3; :67@H?3:6 7=@I:@;; 9 UML-83?@O== S?= 237M37K 

:6@5=F39@8K @9?3:@;= 8@ >@F6 3I:@8=G68=J, 32:6765688KM 4?@87@:?3; <FKH@ UML = 

32=4@88KM 9KB6 732358=?65A8KM 3I:@8=G68=J. $@H, 75< 86734?=P=;3I3 434?3<8=<, 

2:674?@956883I3 8@ :=4. 5, 235AF39@?65D >C76? 2:6753P683 73>@9=?A 26:6M37 9 S?3 

434?3<8=6 =F 5D>3I3 734?=P=;3I3 (:=4. 6). 
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!"#. 6. $%'4:.1.'&)' *.%".8/) "#3%.*:'8"+ 0=">7" 8. 4".1%.&&'  

4.3. 7)2("-$2),"4$* 

X3:;@?=:39@8=6 H37@ 3>56IG@6? 6I3 G?68=6. '83I=6 ?6H4?39K6 :67@H?3:K 23F935<D? 

@9?3;@?=G64H= N3:;@?=:39@?A H37.  

)8@53I3; N3:;@?=:39@8=< H37@ 2:=;68=?65A83 H 7=@I:@;;@;, 23 ;868=D @9?3:39, 

<95<6?4< =M CH5@7H@ (layout). W@7@G@ CH5@7H= 7=@I:@;; <95<6?4< 4CL64?96883 >3566 453P83J, 

G6; N3:;@?=:39@8=6 H37@, ?@H H@H 3>L62:=8<?K6 S4?6?=G64H=6 H:=?6:== H@G64?9@ CH5@7H= 

3?4C?4?9CD?. . 2:36H?6 UniMod :@4H5@7H@ 7=@I:@;; 34CL64?95<6?4< ;6?373; 3?P=I@ [24]. 

 

4.4. 8"59/0 ()%*#$ 

-5< F@2C4H@ 2:3I:@;;K, 8@2=4@883J 8@ ?6H4?393; <FKH6 2:3I:@;;=:39@8=<, 66 ?6H4? 

5=>3 H3;2=5=:C6?4< 9 H37, =42358<6;KJ 326:@O=3883J 4=4?6;3J (!++, Pascal) =5= 

9=:?C@5A83J ;@B=83J (Java, C#), 5=>3 86234:674?96883 =42358<6?4< =8?6:2:6?@?3:3; 

(JavaScript, Basic).  

1373>8K6 :6B68=< 734?C28K = 75< I:@N=G64H3I3 <FKH@ 2:3I:@;;=:39@8=<. "@2:=;6:, 

75< =8?6:2:6?@O=3883I3 237M37@ 2:= F@2C4H6 7=@I:@;;K 66 4376:P=;36 2:63>:@FC6?4< 9 

XML-32=4@8=6, H3?3:36 26:67@6?4< =8?6:2:6?@?3:C. !8?6:2:6?@?3: 9 433?96?4?9== 4 

326:@O=3883J 46;@8?=H3J, =F53P6883J 9KB6, «9K2358<6?» XML-32=4@8=6. E?3 32=4@8=6 

<95<6?4< =F3;3:N8K; 2:674?@9568=6; 4376:P=;3I3 7=@I:@;;, = 23S?3;C ;3P83 I393:=?A 3 

«F@2C4H6» 7=@I:@;;, H@H 2:3I:@;;. 
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4.5. :-#"%0" ()%*#$ 

,>KG83, 23456 53H@5=F@O== 3B=>H=, 3?5@7H@ 2:3I:@;; 2:674?@95<6? 43>3J 

?:@44=:39HC 2:3I:@;;83I3 H37@ 326:@?3: F@ 326:@?3:3; 4 37839:6;688K; @8@5=F3; 

F8@G68=J 26:6;688KM.  

-5< I:@N=G64H3J @9?3;@?83J ;3765= 3?5@7H@ — S?3 ?:@44=:39H@ I:@N@ 26:6M3739 4 

@8@5=F3; ?6HCL6I3 434?3<8=<, 43>K?=J = F8@G68=J 9M378KM 26:6;688KM. 1:= 

863>M37=;34?= 93F;3P8@ ?6H4?39@< 3?5@7H@ H37@ 9KM378KM 93F76J4?9=J. 

 

4.6. ;$6#$)-*0$ 

T35AB=84?93 4CL64?9CDL=M <FKH39 2:3I:@;;=:39@8=< 23776:P=9@D? =76353I=D 

>=>5=3?6H = H@:H@439 (frameworks). T=>5=3?6H@ — 2:3I:@;;8KJ ;37C5A, :6@5=FCDL=J 

NC8HO=38@5A834?A 9 :@;H@M 86H3?3:3J 2:67;6?83J 3>5@4?=. V@:H@4 — S?3 8@>3: 

2:3I:@;;8KM >@F39KM 4CL834?6J =F 86H3?3:3J 2:67;6?83J 3>5@4?=, C?3G8<< = 732358<< 

H3?3:K6 4567C6? 4?:3=?A 2:3I:@;;C. -5< ?6H4?39KM <FKH39 >=>5=3?6H= = H@:H@4K, H@H 

2:@9=53, 2:674?@95<D? 43>3J 4H3;2=5=:39@88KJ H37, 237H5DG@6;KJ H 2:3I:@;;6 9 

2:3O6446 66 H3;2=5<O== (4?@?=G64H=6 >=>5=3?6H=) =5= 93 9:6;< =4235868=< (7=8@;=G64H=6 

>=>5=3?6H=).  

. :@;H@M @9?3;@?83I3 237M37@ 9 >=>5=3?6H= = H@:H@4K 4567C6? 9H5DG@?A F@:@866 

4H3;2=5=:39@88K6 =4?3G8=H= 43>K?=J = 3>R6H?K C2:@9568=<, ?@H H@H 32K? :@F:@>3?H= 

23H@FK9@6?, G?3 2:=53P68=<, :@>3?@DL=6 9 3783J 2:67;6?83J 3>5@4?=, :@F5=G@D?4< 86 

4?35AH3 9K2358<6;K;= @?3;@:8K;= 76J4?9=<;=, 4H35AH3 53I=H3J 9K235868=< S?=M 

76J4?9=J.  

5. >HACK/K/AK >HKTNE?EKCD?D >DTQDTE TNO CDWANS/LQ @!BHDM!B5 

1:=;6:K =4235AF39@8=< 2:675@I@6;3I3 237M37@ 2:=96768K 8@ 4@J?6 http://is.ifmo.ru 9 

:@F7656 “UniMod-2:36H?K”. 

"64;3?:< 8@ ?3, G?3 <FKH Java ;3P6? >K?A =4235AF39@8 75< 43F7@8=< 2:=53P68=J 75< 

;3>=5A8KM C4?:3J4?9, G@4?3 93F8=H@6? 863>M37=;34?A 2=4@?A S?= 2:=53P68=< 8@ <FKH6 !++. 

. S?3; 45CG@6 O656433>:@F83 2:=;68<?A H3;2=5<?=98KJ 237M37. "@ :=4. 7 23H@F@83, H@H 

=F;68<6?4< 4?:CH?C:8@< 4M6;@ S?3I3 237M37@ 2:= 26:6M376 8@ <FKH !++ 75< ;3>=5A83J 

25@?N3:;K Symbian (http://www.symbian.com, http://is.ifmo.ru/science/MD-Mobile.pdf).  
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!"#. 7. 5/%67/6%8.+ #('&. 70&3":+/"*8010 304(04. 3%" "#30:?,0*.8"" Symbian 
!++ 

$@H=; 3>:@F3;, ;3P83 C?96:P7@?A, G?3, 864;3?:< 8@ ?3, G?3 Eclipse = UniMod 

3:=68?=:39@8K 8@ <FKH 2:3I:@;;=:39@8=< Java, =4235AF39@8=6 B@>53839 2:= H3;2=5<O== 

;3765= 765@6? UniMod ;83I3<FKH393J 25@?N3:;3J. 1:@97@, 75< <FKH39, 3?5=G8KM 3? Java, 

2:3=4M37=? 23?6:< NC8HO=38@5A834?=, 8@2:=;6: 93F;3P834?= I:@N=G64H3J 3?5@7H= ;3765=. 

IEJNXPK/AK 

. 4?@?A6 32=4K9@6?4< I:@N=G64H=J <FKH 75< 23776:PH= @9?3;@?83I3 

2:3I:@;;=:39@8=< = =84?:C;68?@5A836 4:674?93 8@ 6I3 348396.  

!F =F53P6883I3 4567C6?, G?3 2:675@I@6;KJ 237M37 3>5@7@6? 4567CDL=;= 

2:6=;CL64?9@;= 23 4:@9868=D @8@53I@;=, 8@ H3?3:K6 7@8K 44K5H= 93 996768==: 

• 9 ;3765= 732C4H@6?4< =4235AF39@?A 4=4?6;C 9F@=;349<F@88KM @9?3;@?39, G?3 

23F935<6? 76H3;23F=:39@?A 2396768=6 453P83J F@7@G= 8@ 237F@7@G=. 1:= S?3; 

3?;6?=;, G?3 H@P736 434?3<8=6 ?@HP6 34CL64?95<6? 76H3;23F=O=D 237F@7@G=, 

9K765<< ?35AH3 ?6 9M378K6 = 9KM378K6 93F76J4?9=<, H3?3:K6 4 8=; 49<F@8K; 

• 8@:<7C 4 953P688K;= 434?3<8=<;= =4235AFCD?4< ?@HP6 953P688K6 @9?3;@?K, 

G=453 = I5C>=8@ 953P68=< H3?3:KM 86 3I:@8=G68K. 

• 23;=;3 H3;2=5<O=3883I3 237M37@, =4235AFC6?4< ?@HP6 = =8?6:2:6?@O=388KJ 

237M37, 2:= H3?3:3; =4M378K; H373; <95<D?4< 4@;= 7=@I:@;;K; 

• =4235AF39@8=6 25@?N3:;K Eclipse, <FKH39 Java = XML 23F935<6? >6F>356F86883 

26:6834=?A ;3765= = 2:3I:@;;C 9 O653; 4 3783J 326:@O=3883J 4=4?6;K 8@ 7:CICD 

(8@2:=;6:, 4 ?! Windows 8@ OC Linux, = 8@3>3:3?. 

1:6753P688KJ 237M37 23F935<6?: 

• 43H:@L@?A 3>R6; H37@ 8@ ?6H4?393; <FKH6 2:3I:@;;=:39@8=<; 

• 4?:3=?A 2:6753P688K6 9 SWITCH-?6M8353I== 4M6;K 49<F6J = I:@NK 26:6M3739 9 

UML-83?@O== 7=@I:@;; H5@4439 = 7=@I:@;; 434?3<8=J 433?96?4?96883, = 9H5DG@?A =M 

9 2:36H?8CD 73HC;68?@O=D [25]; 

• N3:;@5A83 = 8@I5<783 32=4K9@?A 2396768=6 2:3I:@;; = ;37=N=O=:39@?A =M, 

=F;68<<, 9 >35AB=84?96 45CG@69, ?35AH3 I:@NK 26:6M3739; 
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• C2:34?=?A 432:393P768=6 2:36H?39 F@ 4G6? 239KB68=< O68?:@5=F@O== 53I=H= 

2:3I:@;;. 

1:675@I@6;@< 326:@O=388@< 46;@8?=H@ <95<6?4< 76?6:;=8=:39@883J F@ 4G6? 2:396:H= 

3?4C?4?9=< 2:3?=93:6G=9KM 26:6M3739, G?3 86 9K2358<6?4<, 8@2:=;6:, 9 ?@H=M 

=84?:C;68?@5A8KM 4:674?9@M, H@H Rational Rose [26] = Borland Together [27]. &H@F@88KJ 

86734?@?3H ?@HP6 2:=4C?4?9C6? 9 =84?:C;68?6 VisualSTATE [29], 83 C4?:@8<6?4< 4 23;3LAD 

73235868=< 6I3 =4456739@?65A4H=; =84?:C;68?3; SCOPE [28]. 

!4M378K6 ?6H4?K, 73HC;68?@O=< = 2:=;6:K =4235AF39@8=< =84?:C;68?@5A836 4:674?93 

UniMod 2:674?@9568K 8@ 4@J?6 http://unimod.sourceforge.net. 1:= S?3; 3>:@?=; 98=;@8=6, G?3 

?@H=6 =F964?8K6 =84?:C;68?@5A8K6 4:674?9@ H@H I-Logix Statemate [30] = Telelogic TAU G2 

[15] <95<D?4< H3;;6:G64H=;= 2:37CH?@;=. 

1:36H?K, 9K2358688K6 4 =4235AF39@8=6; =84?:C;68?@5A83I3 4:674?9@ UniMod, 

2:=96768K http://is.ifmo.ru/unimod-projects/ 

. F@H5DG68=6 3?;6?=;, G?3 7@88@< :@>3?@ >@F=:C6?4< 8@ :@>3?6 [19] = :@F9=9@6? 

237M37, 32=4@88KJ 9 :@>3?@M [31, 32]. 

,?;6?=; ?@HP6, G?3 9 :@>3?6 [33] 4H@F@83, G?3 75< <FKH@ UML 9K2358<6?4< F@H38 «20–

80». -@88@< 4?@?A< 237?96:P7@6? S?3? F@H38: =F 946M ?=239 UML-7=@I:@;; @9?3:K 

=4235AFCD? ?35AH3 79@ ?=2@ 7=@I:@;; 75< 234?:368=< 2:3I:@;; 9 O653;. E?3 433?96?4?9C6? 

«56F9=D ,HH@;@», 9 433?96?4?9== 4 H3?3:K; 86 4567C6? 2:=C;83P@?A 4CL834?= >6F 

863>M37=;34?=. 

%@>3?K 9K235868@ 9 :@;H@M X676:@5A83J O65693J 8@CG83-?6M8=G64H3J 2:3I:@;;K 

«!4456739@8=< = :@F:@>3?H= 23 2:=3:=?6?8K; 8@2:@9568=<; 8@CH= = ?6M8=H=» 8@ 2002-2006 

I37K 23 H38?:@H?C !$ 13.4/004/015 «$6M8353I=< @9?3;@?83I3 2:3I:@;;=:39@8=<: 

2:=;6868=6 = =84?:C;68?@5A8K6 4:674?9@».  

!F53P68836 23F935=53 8@F9@?A :@>3?C [33] “!42358<6;KJ UML =F %344==”. 
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