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1. 232&)&#$& 

)*+,%-"! ./!01(%"' "% Forrester Research '2"% !3 !-"!("#3' 3'"2'"4## ( /%5(#3#' 

"% 6#5"'- -!730'/% ': „87!/9: -' "!(% (#5#: 5% /%5./'2','"#' "% ;< /%5=!2#3', 

"%-!1'"% $*9 ./#2!6#(%"' "% ./!+/%9"# ./!20$3#, $!#3! 9!+%3 2% -' ("'2/:3 ( 

$/%3$# -/!$!(' # ./# "#-$# /%5=!2#, % -*>'(/'9'""! 2% -*2'?-3(%3 5% .!-3#+%"'3! 

"% 9%$-#9%,'" #$!"!9#1'-$# '7'$3” [15]. )*>'(/'9'""!,  ;"-3#303*3 5% 0./%(,'-

"#' "% ./!'$3# .!-!1(%, 1' „@%?-(%A"%3% 5%2%1% "% '2#" ./!'$3 ' 2% 5%2%2' /'%,#--

3#1"# !1%$(%"#:. @'/'%,#-3#1"#3' !1%$(%"#:, 6%5#/%"# "% "'3!1"# #51#-,'"#:, -% 

"%?--*>'-3('"%3% ./#1#"% 5% ./!(%, "% -!730'/"#3' ./!'$3#” [14] 

8-"!("%3% 1%-3 !3 #5-,'2(%"#:3% ( !6,%-33% "% 0./%(,'"#'3! "% -!730'/"# ./!-

'$3# ' ( .!-!$% $%$ 2% 6*2' "%9%,'"! (/'9'3! 5% /%5/%6!3$% [1], "! "' # $%$ 2% !4'-

"#9 3/02!'9$!-33% "% 5%2%1#3' #,# 3:="%3% ./!2*,A#3',"!-3.  @%-3!:>%3% /%5/%-

6!3$% -# .!-3%(: 5% 4', 2% ./'2,!A# 9'3!2#$% 5% !4'"$% "% .,%"!(%3% 3/02!'9$!-3 

./# -#-3'9"!3! # ./#,!A"! ./!+/%9#/%"' "% 6#5"'- -!730'/%. B% 4',3% ' "'!6=!-

2#9!: 

  2% 6*2' %"%,#5#/%" ./!4'-*3 "% /%5/%6!3$% "% -!730'/ $%3! .!-,'2!(%3',"!-3 !3 

2'?"!-3#; 

  2% 6*2%3 2'7#"#/%"# !-"!("#3' +/0.# 7%$3!/#, $!#3! !$%5(%3 (,#:"#' "% 3/02!-

'9$!-33% "% (-:$% !3 2'?"!-3#3', -*-3%(:># ./!4'-% .! /%5/%6!3$% "% -!730'/; 

  2% 6*2' %"%,#5#/%"! # !4'"'"! (,#:"#'3! "% "%?--*>'-3('"#3' 7%$3!/# (*/=0 

3/02!'9$!-33% "% /%5/%6!3$%3% "% -!730'/ $%$3! -%9!-3!:3',"!, 3%$% # (*( (5%-

#9"%3% #9 (/*5$%. 

C%3! $/%'" /'50,3%3 ' /%5/%6!3'"% 9'3!2#$% 5% !4'"$% "% .,%"#/%"%3% 3/02!'9-

$!-3 # ./!2*,A#3',"!-33% "% /%5/%6!3$%3% "% -!730'/"# $!9.!"'"3# "% 6#5"'- 

./#,!A'"#: (*5 !-"!(% "% 2'7#"#/%"#3' 7%$3!/#. 

 

 

 

 

 

                                                      
*  !"#$% &%"'(% ' 2!$3!/ .! #$!"!9#$%, +,%('" %-#-3'"3 ( $%3'2/% “;"7!/9%4#!""# 3'="!,!+## # 

$!90"#$%4##” ( D@)); 3',: 089 876 62 89, e-mail: monika_tzaneva@yahoo.com. 
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2. 4"%"5'&%$-'$5" #"  %*1&-"  * %".%"6*'5" #" -*0'(&% 

E#5"'"#:3 4#$*, "% -!730'/'" ./!'$3 !6=(%>% -,'2"#3' !-"!("# 7%5# (F#+. 1): 

 

 

078. 1. /79:;: <7=>? :@ ABCDE;F;: GFB;=D 

</%2#4#!""#3' 9'3!2!,!+## 5% /%5/%6!3$% "% -!730'/ ($,G1(%3 3 !-"!("# 9!-

2',% – .!-,'2!(%3','", #"$/'9'"3%,'" # '(!,G4#!"'" [12]. 

H -*!3('3-3(#' - "'+!(!3! "%#9'"!(%"#', .!-,'2!(%3',"#:3 .!2=!2 #5.*,":(% 

.!-,'2!(%3',"! (-#1$# 7%5# !3 A#5"'"#: 4#$*, "% ./!'$3%: 3.'. (-:$% 7%5% 5%.!1(% 

-,'2 ./#$,G1(%"'3! "% ./'2=!2"%3%, $%3! -' 2!.0-$% (/*>%"' $*9 ./'2=!2"# 7%5# 

- 4', !3-3/%":(%"' "% +/'I$#. 

;"$/'9'"3%,"#:3 .!2=!2 $*9 /%5/%6!3$%3% ./'2.!,%+%, 1' 7%5#3' "% ./!'$3#/%"', 

./!+/%9#/%"', 3'-3(%"' # ("'2/:(%"' -' /%5.%/%,',:(%3 (#"%+# $!+%3! ' (*59!A"!, 

./# $!'3! -*>'-3('"! -' "%9%,:(% 4:,!-3"#:3 -/!$ 5% #5.*,"'"#' "% ./!'$3%. 

J(!,G4#!""#:3  .!2=!2 -' -*-3!# !3 9"!A'-3(! .!-,'2!(%3',"# A#5"'"# 4#$,# 

- ./#.!$/#(%"' "% 7%5#3' .! '$-.,!%3%4#:, /%5/%6!3$% # .!22/*A$%. 

K/'5 .!-,'2"#3' 2(' 2'-'3#,'3#: (-' .!-I#/!$! -' ./#,%+% 0-$!/'"%3% 9'3!2!,!-

+#: 5% /%5/%6!3$% "% ./#,!A'"#: (RAD- Rapid Application Development), $!:3! -' !-"!-



K,%"#/%"' "% 3/02% "% ./!+/%9#-3#3' ./# #5+/%A2%"' "% #"7!/9%4#!""# -#-3'9# 
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(%(% "% #2':3%, 1' ./#,!A'"#:3% 3/:6(% 2% -' -*52%(%3 6*/5! # #$!"!9#1"!, - 9#"#909 

#59'"'"#: 9'A20 %"%,#5% # !$!"1%3',"!3! ./'2%(%"'. L%/%$3'/"! 5% 0-$!/'"%3% 9'3!-

2!,!+#: "% /%5/%6!3$% ', 1' 7%5#3' "% %"%,#5 # ./!'$3#/%"', !3 '2"% -3/%"%, # "% ./!+-

/%9#/%"', !3 2/0+% -3/%"%, -' #5.*,":(%3 4#$,#1"!, (9'-3! .!-,'2!(%3',"!. 

J$-3/'9"#3' 9'3!2!,!+## 5% /%5/%6!3$% "% -!730'/ -' !-"!(%(%3 "% ./#"4#."! 

/%5,#1'" .!2=!2. <:="% !-"!("% ./'509.4#: ', 1' #59'"'"#: ( #5#-$(%"#:3% $*9 

-!730'/% 9!+%3 2% "%-3*.:3 (*( (-:$% !3 7%5#3' "% /%5/%6!3$%. <:="%3% !6,%-3 "% 

./#,!A'"#' (-' !>' ' 3(*/2' 3:-"%, % "%3/0.%"#:3 !.#3 ( 0./%(,'"#'3! "% ./!'$3#, 

$!#3! -' .,%"#/%3 # #5.*,":(%3 ( -*!3('3-3(#' - '$-3/'9"#: .!2=!2, ' 9#"#9%,'". 

J$-3/'9"#3' 9'3!2!,!+## /'%,#5#/%3 .!2=!2% „./!'$3#/%"' 1/'5 ./!+/%9#/%"'”, 

./# $!'3! !32',"#3' 7%5# "% /%5/%6!3$%3% "' -% :-"! /%5+/%"#1'"# # "' 9!+%3 2% 

6*2%3 .,%"#/%"# .!!32',"!. K! 3'5# ./#1#"# #51#-,:(%"'3! "% 3/02!'9$!-33% "% 

/%5/%6!3$%3% "% -!730'/"# 9!20,# -*+,%-"! ./#"4#.#3' "% '$-3/'9"#3' 9'3!2!,!-

+## !-3%(%3 #5(*" !6=(%3% "% "%-3!:>#: 9%3'/#%,. 

@'5%(#-#9! !3 (*5./#'3#: .!2=!2 $*9 A#5"'"#: 4#$*, "% /%5/%6!3(%"#: ./!'$3 

7%5%3% „M"%,#5 "% 6#5"'- #5#-$(%"#:3%” (#"%+# ./'2I'-3(% 7%5# „K/!'$3#/%"'” # 

„K/!+/%9#/%"'” # 5%(*/I(% - #5+!3(:"'3! # ./#'9%"'3! !3 (-#1$# 5%#"3'/'-!(%"# 

,#4% "%: 

  .*,"% 2!$09'"3%4#: "% !6=(%3% # 4',#3' "% ./!'$3%, 

  .!2/!6"% 70"$4#!"%,"% -.'4#7#$%4#: "% 6#5"'- #5#-$(%"#:3%, 

  -.'4#7#$%4#: "% 3'="!,!+#1"#3' #5#-$(%"#: $*9 ./!'$3%, ($,. !.'/%4#!""% 

-#-3'9%, ./!+/%9"%(#) -/'2%(#) 5% /'%,#5%4#:, #"7/%-3/0$30/%/# 5% #5.*,"'"#' 

"% )DNO, 

  5%(*/I'" .,%" "% ./!'$3%, 

  !./'2','" '$#. "% ./!'$3%, 

  ./#'3% /%6!3"% ./!+/%9% "% ./!'$3%, 

  #51#-,'"! ./'2(%/#3',"! (+/06!) /%5.#-%"#' "% ./!'$3%. 

83 3!(% -,'2(%, 1' ./'2(%/#3',"!3! /%5.#-%"#' "% ./!'$3% 3/:6(% 2% -' #51#-,# 

./# 0-,!(#', 1' -% #5('-3"# (F#+. 2): 

  O'$!9.!5#4#:3% "% 5%2%1#3' (WBS – Work Breakdown Structure), 3.'. #9% !6>% 

./'2-3%(% 5% !6'9% # -,!A"!-33% "% (-:$% !3 3:=.  

  K/!+/%9"%3% -/'2% 5% /'%,#5%4#: "% 9!20,#3', ./# $!'3! 9!A' 2% -' !4'"# 2!-

$!,$! 3: ' .!2=!2:>% 5% /%5/%6!3$% "% 5%2%1#3' !3 WBS. 

  <'="!,!+#:3% 5% !/+%"#5%4#: "% -*=/%":(%"#3' # !6/%6!3(%"# 2%""# (7%?,!(% 

-#-3'9%, 6%5% 2%""# # )DNO, -$,%2 5% 2%""#). 

  ;"7/%-3/0$30/%3% 5% #5.*,"'"#' "% -*52%(%"!3! ./#,!A'"#'. 

  )3%"2%/3#, ./!4'20/# # 3'="#$# 5% -*52%(%"' "% -*2*/A%"#'3! # !7!/9,'"#'3! 

"%  2!$09'"3#3' !3 2'3%?,"#: ./!'$3. 

B% 2% -' .!,01# +*($%(! -3/0$30/#/%"% -#-3'9%, -*52%2'"% ./# '7'$3#("%3% !/-

+%"#5%4#: "% /%6!3%3%, ' ./'.!/*1#3',"! $%3! !32',"# 5%2%1# 2% -' !6!-!6:(%3 

(-#1$# ','9'"3# "% -#-3'9%3%, $!#3! 9!+%3 2% 6*2%3 -*52%2'"#, 3'-3(%"# # #5.!,5-

(%"# -%9!-3!:3',"! # 3! .! (*59!A"!-3 -*- -/'2-3(%3% "% '2"% ./!+/%9"% -/'2%. 

<%$% "%./#9'/ /%5/%6!3$%3% "% 9!20, 5% !6/%6!3$% "% +!,'9# !6'9# !3 2%""#, $!?-

3! >' 6*2' /'%,#5#/%" - ./!+/%9"#3' -/'2-3(% "% )DNO, # -*52%(%"'3! "% .!3/'6#-
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3',-$#: #"3'/7'?- $*9 "'+! ( -/'2% 5% ./!+/%9#/%"' !3 4-3! .!$!,'"#' (#,# 2/0+% 

#5(*" )DNO) 6# 3/:6(%,! 2% -' /%52',# "% 2(' 5%2%1#, $!#3! -% .!-,'-"! 0./%(,:'-

9# # 9!+%3 2!/# 2% -' #5.*,":(%3 .%/%,',"!. H -,01%?, 1' ./!4'20/%3% "% NO, $!:3! 

>' #5(*/I(% !6/%6!3$%3%, ' -*-3%('"% !3 -/%("#3',"! !6!-!6'"! -3*.$#, $!#3! 

9!+%3 2% -' /'%,#5#/%3  $%3! .!2./!+/%9# # 2% -' -*52%(%3 .%/%,',"!, 3! 3'5# .!2.-

/!+/%9# (#,# 1%-3 !3 3:=) -*>! 9!+%3 2% -' !6!-!6:3 $%3! !32',"# 5%2%1#. K!2!6'" 

.!2=!2 "' ' "%,!A#3',"! 2% 6*2' ./#,!A'" $*9 ./!'$3#/%"'3!, 3*? $%3! 3!5# ./!-

4'- .! ./#"4#. #5#-$(% .!-!6> .!+,'2 (*/=0 70"$4#!"%,"!-33% "% -#-3'9%3%. O!-

/# ' ./'.!/*1#3',"! (5%#9!-(*/5%"#3' 9!20,# 2% -' ./!'$3#/%3 5%'2"! - 4', 2% -' 

-#"=/!"#5#/%3 .!-2!6/'. M$! '2#" ./!'$3 ' 2!6/' -3/0$30/#/%", 3!? 9!A' 2% !6=-

(%>% ":$!,$! 5%2%1# 5% /%5/%6!3$% "% -!730'/"# $!9.!"'"3#. 

 

078. 2. (A?BH7I, GF7 =B7DB A; G?@:7F@ DFEJB;K=BADD@ 
:@ A7AD;K:BDB 7 GF7?BL:BDB GFB8F@K7F@:; 

86#$"!('"! ( ./'2(%/#3',"!3! /%5.#-%"#' "' -' !31#3% /%5./'2','"#'3! "% 5%-

2%1#3' "% 01%-3"#4#3' ( '$#.% ((#A 3. 5), .!/%2# $!'3! "% 3!5# '3%. $(%,#7#$%4#:-

3% "% ./!+/%9#-3#3' "' 9!A' 2% 6*2' 7%$3!/ 5% !4'"$% "% .,%"!(%3% 3/02!'9$!-3. 

@% 7%5% „K/!'$3#/%"'” -' !./'2',: $%$ >' 6*2' -3/0$30/#/%"% -#-3'9%3% ("'?-

"%3% %/=#3'$30/%), $%$ >' ' !/+%"#5#/%" .!3/'6#3',-$#:3 #"3'/7'?- (9'"G3%, 

7!/9#, -./%($#)  # $%$ >' -' /'%,#5#/% (5%#9!2'?-3(#'3! "% ./#,!A'"#'3! - 2/0+# 

6#5"'- ./#,!A'"#: (-!6-3('"# 5% .!3/'6#3',: #,# (*"I"#). 

F%5%3% ($,G1(% -,'2"#3' !-"!("# '3%.#: 

  8/+%"#5%4#!""! ./!'$3#/%"' "% /%5(#3#' "% '$#.% – 7!/9#/%3 -' '$#.# 5% -*5-

2%(%"' "% !65!/ "% ./!'$3% # 5% ./!'$3#/%"' "% !32',"#3'  +/0.# 5%2%1#. 

  )*52%(%"' "% /'5G9'(3%) "% ./!'$3%. <'5# /'5G9'3% !./'2',:3 %/=#3'$30/%3% "% 

-#-3'9%3%, ,!+#1'-$#:3 # 7#5#1'-$#:3 9!2',# "% 2%""#3', /%5./'2','"#'3! "% 

6#5"'- ,!+#$%3%, 0./%(,'"#'3! # ./'2-3%(:"'3! "% .!3/'6#3',-$#: #"3'/7'?- 

9'A20 !32',"#3' -,!'(' "% -#-3'9"#: # ./#,!A"#: -!730'/. 



K,%"#/%"' "% 3/02% "% ./!+/%9#-3#3' ./# #5+/%A2%"' "% #"7!/9%4#!""# -#-3'9# 
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  K/'+,'2 # ./#'9%"' "% /'5G9'3!(3%3%) "% ./!'$3% !3 '$#.% 5% ./'+,'2 "% ./!'$-

3% - 4', #"3'+/%4#: # $!"-#-3'"3"!-3 "% -#-3'9%3% # !-#+0/:(%"' "% -.%5(%"'3! 

"% (*5./#'3#3' -3%"2%/3#, ./!4'20/# # 3'="#$#. 

  ;51#-,:(%"' "% 3!1"!3! /%5.#-%"#' "% ./!'$3% (($,. - "%5"%1%(%"' "% /'-0/-#3' 

$*9 (-:$% 5%2%1%). 

  )*52%(%"' "% 2!$09'"3#3' "% 2'3%?,"#: ./!'$3. <'5# 2!$09'"3# -' -*52%(%3 !3 

(-'$# !32','" 1,'" "% '$#.% .! 2'3%?,"! ./!'$3#/%"' # -' -*+,%-0(%3 - (-#1$# 

!-3%"%,# 1,'"!(' "% '$#.%. 

K! ./#"4#. 7%5% „K/!'$3#/%"'” 5%(*/I(% - !2!6/'"% ./!'$3"% 2!$09'"3%4#: 

(.*,'" .%$'3), ($,. /'5G9'3% "% ./!'$3% # 2'3%?,"# ./!'$3#, ./'2(%/#3','" .,%" 5% 

3'-3(%"' (9!A' 2% -' -*2*/A% ( 2'3%?,"#3' ./!'$3#), "! ./# ./#,%+%"' "% 0-$!/'"% 

9'3!2!,!+#: 5% 0./%(,'"#' "% -!730'/"#: ./!'$3 ./!+/%9"%3% /'%,#5%4#: "% (-'$# 

9!20, "% -#-3'9%3% 5%.!1(% -,'2 ./#'9%"'3! "% "'+!(#: 2'3%?,'" ./!'$3, 6'5 2% -' 

#51%$(% 5%(*/I(%"'3! # ./#'9%"'3! "% (-#1$# !-3%"%,# ./!'$3"# /'I'"#: . 

@% 7%5% „K/!+/%9#/%"'” (-:$! ./!'$3"! /'I'"#' -' /'%,#5#/% "% #56/%"#3' 

.,%37!/9# -*- -/'2-3(%3% "% #56/%"#3' )DNO # ./!+/%9"% -/'2%. F%5%3% ($,G1(% 

(F#+. 3): 

  K/'+,'2 "% /%5.#-%"#'3!, /%6!3"%3% ./!+/%9% # ./!'$3"#3' 2!$09'"3# - '$#.%. 

@'!6=!2#9! ' 4',3% # !6>%3% 70"$4#!"%,"!-3 "% -#-3'9%3%, #5#-$(%"#:3% $*9 

"':, 3'="!,!+#:3% "% "'?"%3% 6*2'>% '$-.,!%3%4#:, $/#3#1"#3' 3!1$# # 2%3#3' 

5% ./'2%(%"' .!2/!6"! 2% 6*2%3 /%5:-"'"# "% (-#1$# 01%-3"#4# ( '$#.%. <!5# 

.!2=!2 +%/%"3#/%, 1' 3' >' -' !3"'-%3 - /%56#/%"' $*9 (*5,!A'"%3% #9 /%6!3%, 

$!'3! >' .!(#I# 3:="%3% 9!3#(%4#: ((#A. 3. 4.4). 

  ;"-3%,#/%"' # $!"7#+0/#/%"' "% ./!+/%9"%3% -/'2% 5% /%5/%6!3$%, "% #"7/%-3-

/0$30/%3% 5% #5.*,"'"#', "% -='9%3% "% 6%5%3% 2%""#, % ./# "'!6=!2#9!-3 # .!-

.*,(%"' "% -,0A'6"#3' "!9'"$,%30/#. 

  P'%,#5%4#: "% ./!+/%9"!3! !-#+0/:(%"' "% !-"!(%3% "% 2'3%?,"#: ./!'$3 # -.!-

/'2 (*3/'I"#3' -3%"2%/3# 5% /%5/%6!3$%. 

  <'-3(%"' "% !32',"#3' ./!+/%9"# $!9.!"'"3#, ($,G1#3',"! ./'+,'2 "% ./!+-

/%9"#: $!2 5% -*!3('3-3(#' "% -3%"2%/3#3' # 2!$09'"3#/%"' "% 3'-3(%"'3!. 

  )*52%(%"' "% .%$'3 5% 9#+/%4#: "% 2%""#3' !3 -3%/%3% -#-3'9%. 

  F%5% „K/!+/%9#/%"'” 5%(*/I(% - ./#'9%"' !3 (-#1$# 5%#"3'/'-!(%"# ,#4% "% 

/%5/%6!3'"#3' ./!+/%9"# $!9.!"'"3# # "% 2!$09'"3#/%"#3' /'50,3%3# !3 3'-3-

(%"'3!  #9, $%$3! # "% .*,"#: .%$'3 5% 9#+/%4#: "% 2%""#. 

  Q%-3 !3 +!/'.!-!1'"#3' 5%2%1# -' #5.*,":(%3 '2"!$/%3"! ( "%1%,!3! #,# ( $/%: 

"% 7%5% „K/!+/%9#/%"'”, % 2/0+# #9%3 4#$,#1'" =%/%$3'/ (F#+. 3). 

K/# .,%"#/%"' "% .,%"!(%3% 3/02!'9$!-3 "% 5%2%1#3' (*( 7%5% „K/!+/%9#/%"'” 

3/:6(% 2% -' !31#3%3 -.'4#7#$#3' # "%1#"*3 "% #5.*,"'"#' "% (-:$% '2"% !3 .!-!-

1'"#3' 2'?"!-3#, !-!6'"! 3'5#, $!#3! #9% 4#$,#1'" =%/%$3'/, % "' -%9! „1#-3!3! 

./!+/%9#/%"'”. P%5/%6!3'"%3% 5% 4',3% 9'3!2#$% "' !31#3% -.'4#7#$%3% "% 2'?"!--

3#3' .! ,!$%,#5%4#: "% -!730'/, $%$*(3! ' -,01%:3 - ("'2/:(%"' "% ERP -#-3'9# [2] 

 

 



 !"#$% &%"'(% 
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078. 3. *A:BH:7 J;M:BAD7 GB F@9F@NBD=@ :@ ABCDE;F:7 =BKGB:;:D7 

3. .#"O$,*-' #" $.O$-!P2"#&'* #" '%()*&,5*-''"  

#" %".%"6*'5"'" #" -*0'(&%  %$  !"#$%"#& #" -*0'(&%#$ 

 %*&5'$ 

B%2%1#3' # 2'?"!-3#3' 5% /'%,#5%4#: "% -!730'/"# ./!'$3# -' =%/%$3'/#5#/%3 - 2(% 

(5%#9!-(*/5%"# $!,#1'-3('"# #59'/#3',#: 

  </02!'9$!-3 "% #5.*,"'"#'3! (D-#,#' – Effort); 

  K/!2*,A#3',"!-3 "% /%6!3%3% .! 5%2%1%3% (Duration). 

</02!'9$!-33% "% 5%2%1%3% .!$%5(% $!,$! /%6!3% -' #5#-$(% 5% "'?"!3! #5.*,"'"#' # 

-' #59'/(% ( /%6!3"# 1!('$! 1%-!(' (1!('$!2"#, 1!('$!-'29#4#, 1!('$!9'-'4# # 3."). 

K/!2*,A#3',"!-33% "% 5%2%1%3% .!$%5(% $!,$! (/'9' ' "'!6=!2#9! 5% "'?"!3! 

#5.*,"'"#'. ;59'/(% -' ( /%6!3"# #,# $%,'"2%/"# (($,G1(%3 -' "'/%6!3"# # ./%5-

"#1"#) 1%-!(' (2"#, -'29#4# # 3.").  



K,%"#/%"' "% 3/02% "% ./!+/%9#-3#3' ./# #5+/%A2%"' "% #"7!/9%4#!""# -#-3'9# 
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</02!'9$!-33% ' „"%?-1#-3#:3” $!,#1'-3('" #59'/#3', "% 5%2%1#3', 3*? $%3! "' 

-' (,#:' "#3! !3 $!,#1'-3(!3! 1!('I$# /'-0/-#, $!#3! -% #9 /%5./'2','"#, "#3! !3 

$%,'"2%/% "% ./!'$3%. <!(% ' !-!6'"! -*>'-3('"! .!/%2# 7%$3%, 1' ./# /%6!3% .! 

'2#" -!730'/'" $!9.!"'"3 ./!#5(!2#3',"!-33% "% 3/02% "' ' ./!.!/4#!"%,"% "% 

$!,#1'-3(!3! "%5"%1'"# /'-0/-# (2(%9% ./!+/%9#-3# ":9% 2% /'%,#5#/%3 3!5# $!9-

.!"'"3 2(% .*3# .!-6*/5!, !3$!,$!3! 6# +! "%./%(#, (-'$# '2#" !3 3:= .!!32',"!). 

;51#-,:(%"'3! "% 3/02!'9$!-33% "% /%5/%6!3$%3% "% ./!+/%9"#3' 9!20,# ' '2#" 

!3 %-.'$3#3' "% .,%"#/%"' "% -!730'/"# ./!'$3#, $!#3! ./'2,%+%3 "%?-9"!+! ./'-

2#5(#$%3',-3(% ./'2 /*$!(!2#3',: "% ./!'$3% # "'+!(#: '$#.. P'%,#-3#1"!3! #5-

1#-,:(%"' "% 3/02!'9$!-33% "% !32',"#3' 5%2%1# ' $,G1!(% ./'2.!-3%($% 5% -,'2-

(%>!3! .,%"#/%"' "% /%5=!2#3' # 5% 6G2A'3#/%"' "% ./!'$3%. K/'4#5"!3! #51#-,:-

(%"' "% 3/02!'9$!-33% ' (%A"% ./'2.!-3%($% $%$3! 5% .!22*/A%"' "% 9!/%,% "% 

'$#.%, 3%$% # "% $!/'$3"#3' (5%#9!!3"!I'"#: - (*5,!A#3',#3' # - 6*2'>#3' .!3-

/'6#3',# "% -!730'/%, 3*? $%3! :-"! /'+,%9'"3#/% !1%$(%"#:3% "% (-#1$# 5%#"3'/'-

-!(%"# ,#4%. 

;51#-,:(%"'3! "% 3/02!'9$!-33% ' -,!A"% 5%2%1%, 3*? $%3! 5%(#-# !3 9"!A'-3(! 

7%$3!/#, 1%-3 !3 $!#3! -% "'#5('-3"# .! (/'9' "% .,%"#/%"'3! (/#-$!(# 7%$3!/#), 

($,. #59'"'"#: ( !6=(%3% # 70"$4#!"%,"!-33% "% /%5/%6!3(%"#3' 9!20,#, "%,#1#' 

#,# !3-*-3(#: "% .,%"#/%"#3' 1!('I$# /'-0/-# .! (/'9' "% #5.*,"'"#' "% /%5./'-

2','"#3' #9 5%2%1#, "'/%56#/%3',-3(% # +/'I$#, "'!1%$(%"# -*6#3#: # 3.". K/# 

#5(*/I(%"' "% /'%,#-3#1"# #51#-,'"#: "% 3/02!'9$!-33% -,'2(% 2% -' !31#3% 7%$-

3*3, 1' "#$!? 1!('$ "' ' ./!20$3#('" ./'5 100% !3 /%6!3"!3! -# (/'9'. 

H ,#3'/%30/%3% -% !.#-%"# /%5,#1"# 3'="#$# 5% .,%"#/%"' "% 3/02!'9$!-33% "% 

/%5/%6!3$%3% "% -!730'/, $%3! "%?-/%5./!-3/%"'"#3' -' !-"!(%(%3 "% #-3!/#1'-$# 

2%""# # "%3/0.%" !.#3 ./# #5.*,"'"#' "% 5%2%1# - .!2!6'" !6=(%3. ;-3!/#1'-$#3' 

2%""# !6=(%>%3 $%$3! #51#-,'"#:3% 5% ./!2*,A#3',"!-3 # 3/02!'9$!-3 "% /'%,#-

5%4#:3% "% /%5"!!6/%5"# 5%2%1# .! -!730'/"# ./!'$3#, 3%$% # $%2/!(#3' =%/%$3'-

/#-3#$# "% "%,#1"#3' 1!('I$# /'-0/-# – ./!'$3%"3# # ./!+/%9#-3#. P%5/%6!3'"#3' 

9!2',#, !-"!(%"# "% -!730'/"# 9'3/#$# [12], 6:=% ./#,!A#9# ( '.!=%3% "% ./!4'-

20/"!3! ./!+/%9#/%"', 3*? $%3! -' !-"!(%(%3 "% 9'3/#$# $%3! „6/!? ./!+/%9"# 

/'2!(' (( =#,:2#)”, +!,'9#"% "% 6%5% 2%""# # 2/., $!#3! "' -% ./#,!A#9# ( '.!=%3% 

"% ./!+/%9#/%"' ( -/'2# !3 4-3! .!$!,'"#' ./# ./#,%+%"' "% 9"!+!$/%3"! #5.!,5-

(%'9# ./!+/%9"# $!"-3/0$4## # +'"'/%3!/# "% -!730'/"# $!9.!"'"3# !3 /%5,#1'" 

(#2. ).!9'"%(% -' 9'3/#$%3% „-,!A"!-3”, "! 6'5 ./%$3#1'-$# ./#,!A#9 .!2=!2 5% 

"'?"!3! #51#-,:(%"'. 

K/# !3-*-3(#' "% .!2=!2:># #-3!/#1'-$# 2%""# !6#$"!('"! -' ./'.!/*1(% 2% 

-' .!,5(% '$-.'/3"! 9"'"#' "% -.'4#%,#-3#, $!#3! -% /*$!(!2#,# #,# .!"' -% $!"-

-0,3#/%,# ./!'$3#, .!2!6"# "% /%5/%6!3(%"#:. 

K/'2,%+%"%3% 9'3!2#$% 2%(% (*59!A"!-3 2% -' #51#-,# .,%"!(%3% 3/02!'9$!-3 

"% !-"!("#3' 5%2%1#, $!#3! -*-3%(:3 7%5% „P%5/%6!3$%” "% 6#5"'- ./#,!A'"#:3%. <: 

9!A' 2% -' ./#,%+% $%$3! ./# !3-*-3(#' "% #-3!/#1'-$# 2%""# 5% -=!2"# ./!'$3# 

#/#,# "% .!2=!2:>! '$-.'/3"! 9"'"#', 3%$% # 5% -/%("'"#' #/#,# $!/'$4## ./# 

3:="!3! "%,#1#'. 
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4. 0"5'*%$, * %&)&!PQ$ '%()*&,5*-''" #" .")"O$'&  

 * %".%"6*'5" #" -*0'(&% 

F%$3!/#3', $!#3! !$%5(%3 (,#:"#' (*/=0 .,%"#/%"%3% 3/02!'9$!-3 "% /%5/%6!3$%3% 

"% -!730'/"# 9!20,#, -% /%5+,'2%"# ( .!-,'2!(%3',"!-3, ( $!:3! (*5"#$(%3 # -' 

./!:(:(%3, % "' -.!/'2 -(!:3% 3'A'-3. 

4.1. 27J 7 A?BL:BAD :@ F@9F@NBDH@:7I ABCDE;F;: =BKGB:;:D 

B% 2% -' "%./%(# ./#6,#5#3',"% !4'"$% "% -,!A"!-33% "% -!730'/"#3' $!9.!"'"3#, 

$!#3! #5+/%A2%3 6#5"'- -#-3'9#, ' "'!6=!2#9! 3'5# $!9.!"'"3# 2% 6*2%3 $,%-#7#-

4#/%"# ( 5%(#-#9!-3 !3 %/=#3'$30/%3% "% #5+/%A2%"%3% -#-3'9%, -/'2-3(%3% 5% 3:=-

"!3! -*52%(%"', #5.*,"'"#' # 3'-3(%"' (F#+. 4). 

<#.#1"#3' 6#5"'- #"7!/9%4#!""# -#-3'9# ($,G1(%3 3/# !-"!("# +/0.# 70"$-

4##: 

   !"#$%&"$'()& &*"$#+$,( – 70"$4##, /'%,#5#/%># (5%#9!2'?-3(#'3! "% ;) - 

.!3/'6#3',:. 

  -&.*$(-'!/&)0 – 70"$4## .! !6/%6!3$% "% 2%""#3' ( -*!3('3-3(#' -*- -.'4#7#1-

"#3' ./%(#,%, =%/%$3'/"# 5% -*!3('3"%3% ./#,!A"% !6,%-3. 

  F0"$4## .! -*=/%"'"#'3! "% 2%""#3' # #5(,#1%"' "% $!"$/'3"# 2%""# !3 6%5# 

2%""# #,# !32',"# 7%?,!('. 

K/'5 .!-,'2"#3' +!2#"# -' !6!-!6:(% -.'4#7#1"% +/0.% -#-3'9#, "%/'1'"% N#5-

"'- ;"3',#+'"3"# )#-3'9#, $!:3! -*>! ./#3'A%(% ?'/%/=#1"! !/+%"#5#/%"% %/=#-

3'$30/%. ).'4#7#1"! 5% N#5"'- ;"3',#+'"3"#3' )#-3'9# ', 1' ( !-"!(%3% #9 -3!# 

-$,%2 5% 2%""#, (9'-3! 6%5% !3 2%""#, $%$3! # 1' %$4'"3*3 ( 3'5# -#-3'9# .%2% "% 

./'2-3%(:"'3! "% !6/%6!3'"#3' 2%""# (*( 7!/9%, .!2=!2:>% 5% %"%,#5# [6]. H 

-/%("'"#' - !-3%"%,#3' 6#5"'- ./#,!A'"#:, 3!5# (#2 -#-3'9# #9%3 .!-/%5,#1"# 

#5#-$(%"#: $*9 -/'2%3% 5% /%5/%6!3$%. 
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078. 4. 5?@A7C7=@<7I :@ BA:BH:7D; D7GBH; ABCDE;F:7 =BKGB:;:D7 

4.1.1. $:D;FC;MA:7 ABCDE;F:7 =BKGB:;:D7 

C%3! #"3'/7'?-'" 9!A' 2% 6*2' !./'2','" -!730'/'" $!9.!"'"3 "%  $!9.G3*/"%3% 

-#-3'9%, $!?3! 9!A' 2% 6*2' (#2:" (103 #,# (*5./#'3 .! 2/0+ "%1#") !3 .!3/'6#3'-

,:, # $!9%"2# # 9'=%"#59#, $!#3! .!3/'6#3',:3 #5.!,5(%, 5% 2% $!"3/!,#/% 2'?-3-

(#:3% "% -#-3'9%3% # "'?"#3' (=!2"# 2%""# [16].  

)/'2#3' 5% ./!+/%9#/%"', $!#3! -% .!.0,:/"# ./'5 .!-,'2"#3' ":$!,$! 2'-'3#,'-

3#:, #54:,! .!'9%3 +/#A%3% 5% (#50%,#5%4#:3% "% #"3'/7'?-"#3' ','9'"3#, $%3! !--



 !"#$% &%"'(% 

 

 

208 

3%(:3 "% ./#,!A'"#'3! -%9! +/#A%3% 5% 3:="!3! 0./%(,'"#'. H 5%(#-#9!-3 !3 "%1#"% 

"% -(!'3! 0./%(,'"#' #"3'/7'?-"#3' -!730'/"# $!9.!"'"3# "% 6#5"'- #"7!/9%4#-

!""#3' -#-3'9# 9!+%3 2% -' $,%-#7#4#/%3 0-,!("! ( -,'2"#3' (#2!(' [5]: 

1. 1!#2&-(3&(45& – ./'2"%5"%1'"# -% 5% 3*/-'"' "% ','9'"3 #,# #5('A2%"' "% -.#-

-*$ !3 ','9'"3# .! 5%2%2'" "%6!/ !3 $/#3'/## 5% 3*/-'"' #,# 7#,3/#/%"' "% 

-.#-*$% (7#,3*/). <#.#1"%3% -3/0$30/% "% 7!/9#3'--.#-*$ ($,G1(% 2 -'$4## – 

-'$4#: 7#,3*/, ( $!:3! -' (*('A2%3 $/#3'/##3' 5% 3*/-'"' "% 2%""# # -'$4#:-

-.#-*$, ( $!:3! -' #5('A2% /'50,3%3*3 !3 3*/-'"'3! (7#,3/#/%"'3!). H 3'5# 7!/-

9# 9!+%3 2% -' -3%/3#/%3 !.'/%4## .! 2!6%(:"' "% "!(# ','9'"3# #,# /'2%$3#-

/%"' # #53/#(%"' "% 2%""#3' 5% #56/%" -*>'-3(0(%> ','9'"3 !3 -.#-*$%. )%9#3' 

!.'/%4## 5% 9%"#.0,#/%"' "% 2%""#3' -' #5(*/I(%3 ( -.'4#%,"# 7!/9# 5% (*-

('A2%"'. O!.*,"#3',"% 70"$4#!"%,"!-3, $!:3! 9!A' 2% -' /'%,#5#/% ($,G1(% 

!.'/%4## -*- -%9#: 7#,3*/ (#51#-3(%"', 5%.#-, #5(,#1%"' # 3."). ).'4#7#1'" 

-,01%? "% 7!/9%--.#-*$ -% 2*/(!(#2"#3' -.#-*4# (tree view), $!#3! ":9%3 -.'-

4#%,#5#/%"% -'$4#: 5% 7#,3*/ (# -*!3('3"# !.'/%4## - "':), % !/+%"#5#/%3 2!--

3*.% 2! 2%""#3' (*5 !-"!(% "% 3:="%3% '-3'-3('"% ?'/%/=#:. 

2. 1!#2& .0 646$780*$ – ./'2"%5"%1'"# -% 5% (*('A2%"' # /'2%$3#/%"' "% 2%""# 

5% #56/%" !3 -.#-*$% ','9'"3. H -3/0$30/%3% "% 7!/9#3' 5% (*('A2%"' -' ($,G1-

(%3 (F#+. 5) – Tab -3/%"#4#, $!#3! -' -*-3!:3 -'$4##. )'$4##3' -' -*-3!:3 !3 

+/0.#, % +/0.#3' !3 /%5,#1"# .! (#2 $!"3/!,#. 832',"#3' ','9'"3# "% 7!/9%3% 

(-3/%"#4#, -'$4##, +/0.# # $!"3/!,#) 9!+%3 2% 6*2%3  70"$4#!"%,"! #,# ,!+#-

1'-$# -(*/5%"# #,# "'5%(#-#9#. 8-"!("#3' !.'/%4## (*( 7!/9#3' 5% (*('A2%"' 

-% -(*/5%"# - #5(,#1%"' # 5%.#- "% 2%""#3'. Q'-3! -' "%,%+% /'%,#5%4#:3% # "% 

2!.*,"#3',"# !.'/%4## .! .'1%3 "% /%5,#1"# 6,%"$#, $%$3! # ./'=!2# $*9 2/0-

+# 7!/9#. 

3. 1!#2&-#$80)"&#9$2& (3&(45& – -3/0$30/%3% #9 ' %"%,!+#1"% "% 7!/9#3'--.#-*$, 

% 70"$4#!"%,"!-33% #9 $!96#"#/% 3%5# "% 7!/9# 5% (*('A2%"' # "% 7!/9#-

-.#-*$. P'2%$3#/0'9#3' -.#-*4# .!5(!,:(%3 2#/'$3"% /'2%$4#: "% 2%""#3' (6'5 

!3(%/:"' "% -.'4#%,"% 7!/9% 5% (*('A2%"'), $!#3! -% #5('2'"# ( -.#-*$% # '2"!(-

/'9'""! - 3!(% !-#+0/:(%3 #5.*,"'"#' "% !.'/%4## - 4',#: -.#-*$. B% /%5,#$% !3 

7!/9#3' 5% (*('A2%"', /'2%$3#/0'9#3' 7!/9# -.#-*$ ":9%3 ?'/%/=#1"% -3/0$30-

/% (-3/%"#4#, -'$4## # 3."), % -' -*-3!:3 -%9! !3 $!"3/!,#. 

4. 1!#2&-(3#06)& – $%3! -3/0$30/% # 70"$4## -% .!2!6"# "% 7!/9#3'--.#-*4# 3.'. 

-% ./'2"%5"%1'"# 5% #5('A2%"' # !3.'1%3(%"' "% -.#-*$ - 2%""#, 7#,3/#/%" .! 

5%2%2'"# $/#3'/##, "! .!5(!,:(%3 +/0.#/%"' # !6!6>%(%"' "% #5(,'1'"#3' 2%"-

"# .! /%5,#1"# ./#5"%4#.  

5. :&0'!/!6& 3#!.!#5& – 7!/9# 5% (*('A2%"', $!#3! "' .!5(!,:(%3 /%6!3% - +,%("!-

3! 9'"G # 2/0+#3' !3(!/'"# ./!5!/4# ( /%6!3"%3% !6,%-3 2! 5%3(%/:"'3! #9. <' 

-% ./'2"%5"%1'"# 5% (*('A2%"' "% $/#3#1"# .%/%9'3/# # 2%""#, "'!6=!2#9# 5% 

./%(#,"!3! 70"$4#!"#/%"' "% -#-3'9%3%. )3/0$30/%3% # 70"$4#!"%,"!-33% #9 

-% 5"%1#3',"!  .!-./!-3# ( -/%("'"#' - 7!/9#3' 5% (*('A2%"' – ":9%3 -3/%"#4#, 

% -%9! !+/%"#1'" 6/!? -'$4## # $!"3/!,#. 8.'/%4##3' - 3!5# (#2 7!/9# !6#$-

"!('"! -' -('A2%3 2! -3%/3#/%"' #,# !3$%5 "% 2%2'"% !6/%6!3$%, $%3! "' -' 2!-

.0-$%3 ./'=!2# $*9 2/0+# 7!/9#. 
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078. 5. R;F@FS7I :@ 7:D;FC;MA:7D; ;?;K;:D7 

C%3! 4:,! -,!A"!-33% "% #"3'/7'?-"#3' -!730'/"# $!9.!"'"3# 5%(#-# !3 7%$-

3!/#3', .!$%5%"# "% 7#+. 6: 

  N/!? # /%5"!!6/%5#' "% -*-3%(:>#3' +# ','9'"3# (-3/%"#4#, -'$4##, +/0.# # 

$!"3/!,#), +/0.#/!(*1"# ./#5"%4# # !6!6>'"#:, $%$3! # !3 (*59!A"#3' /'A#9# 

"% /%6!3% "% ','9'"3#3'. 

  N/!? # -,!A"!-3 "% (5%#9"#3' 5%(#-#9!-3# 9'A20 ','9'"3#3' ("%./. "%,#1#' "% 

-3/%"#4#, -'$4## # 3."., 1#'3! "%,#1#' #,# 1#'3! -*2*/A%"#' 5%(#-# !3 "%,#1#-

'3! #/#,# -*2*/A%"#'3! "% 2/0+# -3/%"#4#, -'$4## #,# $!"3/!,#). 

  N/!? # /%5"!!6/%5#' "% !.'/%4##3', $!#3! 9!+%3 2% -' #5.*,":(%3 - 2%2'" #"-

3'/7'?-'" ','9'"3 

  )3/0$30/% "% 2%""#3', $!#3! -' #5(,#1%3, /'2%$3#/%3 # 5%.#-(%3 - .!9!>3% "% 

7!/9%3%. H $!,$!3!  .!('1' 3%6,#4# !3 6%5%3% 2%""# -% /%5.!,!A'"# 2%""#3' "% 

7!/9%3% ("%./. -3/0$30/# master – detail "% 2(' #,# .!('1' "#(%), 3!,$!(% .!-

-,!A"% ' 3:. ),'2(% 2% -' !31#3% # (#2% "% (/*5$#3' 9'A20 3%6,#4#3' (./:$ #,# 

outer join). 

  @'!6=!2#9!-3 !3 7!/9%,'" # ,!+#1'-$# $!"3/!, "% (*('A2%"#3' 2%""#. K! 

./#"4#. ( -*(/'9'""#3' -/'2# 5% /%5/%6!3$% 2! +!,:9% -3'.'" ' %(3!9%3#5#/%" 

7!/9%,"#:3 $!"3/!, "% 2%""#3' (.! 3#., .! /%59'/, .! ./#"%2,'A"!-3 $*9 !.-

/'2','" 2!9'" # 3."), 2!$%3! ,!+#1'-$#:3 $!"3/!, 3/:6(% 2% -' ./!+/%9#/% /*1-

"!. J2"% (*59!A"!-3 5% !./!-3:(%"' "% #"3'/7'?-"#3' 9!20,# ' /'%,#5%4#: "% 

,!+#1'-$#: $!"3/!, -*- -/'2-3(%3% "% )DNO (3/#+'/# # -*=/%"'"#' ./!4'20/#), 

./# $!'3! 5%2%1%3% "% #"3'/7'?-"#3' 9!20,# -' -('A2% 2! ./#=(%>%"' # !6/%-

6!3$% "% (*/"%3#3' !3 ./!4'20/#3' +/'I$#. 
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078. 6. 0@=DBF7 9@ BGF;J;?I:; :@ A?BL:BADD@ :@ 7:D;FC;MA:7D; =BKGB:;:D7 

 

4.1.2. -BCDE;F:7 =BKGB:;:D7 9@ F;@?79@<7I :@ N79:;A ?B87=@ 

H 3%5# +/0.% .!.%2%3 -%9! 70"$4##3', ./!4'20/#3', $,%-!('3' # 0-,0+#3', $!#3! -% 

./'2"%5"%1'"# 5% /'%,#5%4#: "% 6#5"'- ,!+#$%, % "' 3'5#, $!#3! #5+/%A2%3 .!3/'6#-

3',-$#: #"3'/7'?-. 

K/!4'20/#3' # 70"$4##3' -% !6!-!6'" ./!+/%9'" 9!20, (1%-3 !3 4:,!-3"% ./!+-

/%9%), $!?3! /'%,#5#/% !32',"% $!"$/'3"% 5%2%1%. 83 +,'2"% 3!1$% "% 3/02!'9$!-3-

3% "% -(!'3! -*52%(%"' ./!4'20/#3' # 70"$4##3' -' /%5+,'A2%3 $%3! -#"!"#9#. 

<'="#3' !-"!("# $!9.!"'"3# -%: 

  <:,! – ./!+/%9'" $!2, $!?3! -' #5.*,":(% ./# 3:="!3!  #5(#$(%"'; 

  K%/%9'3/#, $!#3! #9 -' ./'2%(%3 !3 3!1$%3% "% #5(#$(%"'; 

  P'50,3%3, $!?3! -' (/*>% $*9 3!1$%3% "% #5(#$(%"' ("'5%2*,A#3','" ','9'"3). 

C,%-*3 ' $!='/'"3'" .%$'3, $!?3! -' -*-3!# !3 $!"$/'3'" 3#. 9'3%2%""# # !.#-(% 

./%(#,%3% "% 3:="!3! .!('2'"#'. C,%-*3 -' -*-3!# !3 -3/0$30/% 2%""# # #"3'/7'?- $*9 

"':. )3/0$30/%3% !3 2%""# !.#-(% $%$ -' /%5./'2',:3 2%""#3' .! .!,'3% ("%/'1'"# !>' 

1,'"!(' 2%""#, -(!?-3(% #,# %3/#603#) (*( (-'$# '$5'9.,:/ "% $,%-%, 2!$%3! #"3'/-

7'?-*3 !.#-(% $%$ 9!A' 2% -' (5%#9!2'?-3(% - $,%-% # - "'+!(#3' ./'2-3%(#3',#.  

M/=#3'$30/%3%, !/#'"3#/%"% $*9 0-,0+# (Service Oriented Architecture SOA), ' 

-3#,, $!?3! /*$!(!2# (-#1$# %-.'$3# "% -*52%(%"' # #5.!,5(%"' "% 6#5"'- 2'?"!--

3#, .%$'3#/%"# $%3! 0-,0+#, $%$3! # 2'7#"#/%"'3! # !-#+0/:(%"'3! "% -*!3('3"% 
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#"7/%-3/0$30/%, .!5(!,:(%>% !69'" "% 2%""# 9'A20 ='3'/!+'""# ./#,!A'"#: # 

#"3'+/#/%"'3! #9 ( '2#"'" 6#5"'--./!4'-, $!?3! ' -,%6! -(*/5%" - !.'/%4#!""%3% 

-#-3'9% # #5.!,5(%"%3% -/'2% 5% ./!+/%9#/%"' [1]. <%5# %/=#3'$30/% ./'2-3%(: 9!-

2',, ( $!?3! 70"$4#!"%,"!-33% "% ./#,!A'"#'3! ' 2'$!9.!5#/%"% "% !6!-!6'"# 

','9'"3# ("%/'1'"# 0-,0+#), $!#3! 9!+%3: 

  2% 6*2%3 /%5./'2','"# ( /%9$#3' "% 4:,% '2"% 9/'A% !3 $!9.G3/#, $%3! !69'":3 

.!9'A20 -# 2%""#, 

  2% 6*2%3 !/$'-3/#/%"# ($!!/2#"#/%"# # $!96#"#/%"#) ( '2#"'" 6#5"'- ./!4'-, 

  2% 6*2%3 #5.!,5(%"# 9"!+!$/%3"! 5% #5+/%A2%"' "% /%5,#1"# 6#5"'- ./#,!A'-

"#:. 

83 +,'2"% 3!1$% "% 3/02!'9$!-33% "% -*52%(%"' ' -*>'-3('"!, 1' ( -/%("'"#' - 

$,%-!('3', $!#3! 6:=% !-"!("#3' +/%2#("# '2#"#4# "% ./#,!A'"#:3%, -*+,%-"! 

!6'$3"! !/#'"3#/%"%3% 9'3!2!,!+#:, 0-,0+#3' -% 9'A20 10 # 1000 .*3# .!-+!,'9# # 

($,G1(%3 ( -'6' -# $,%-!(', 70"$4## # 2/0+# ./!+/%9"# 9!20,#. H ./!4'-% "% !/-

$'-3/%4#: 0-,0+#3' -' -(*/5(%3 .!9'A20 -# ( "'?'/%/=#1"# -3/0$30/#. 8/$'-3/%-

4#:3% -' #5(*/I(% - .!9!>3% "% -.'4#%,#5#/%" #"-3/09'"3%/#09, $!?3! /%5.!,%+% 

- .*,'" -.#-*$ "% 0-,0+#3', "% 3'="#3' =%/%$3'/#-3#$# # "% -/'2-3(% 5% 5%.#- "% 

./!'$3"#3' /'I'"#:, $!#3! +'"'/#/%3 $!2, 2#/'$3"! #5.!,5(%'9 ( ./!4'-% "% #5-

.*,"'"#'. B% -(!'3! #5.*,"'"#' 0-,0+#3' .!,5(%3 „6'5!.%-"#” #"7/%-3/0$30/# [8], 

$!#3! 0./%(,:(%3 5%2',:"'3! # !-(!6!A2%(%"'3! "% .%9'33%, 2#"%9#1"!3! -(*/5(%-

"' "% $!9.!"'"3#, -3%"2%/3#5#/%3 3#.!('3' 2%""#, $!'3! ' (%A"% ./'2.!-3%($% 5% 

"%9%,:(%"' "% 3/02!'9$!-33% "% /%5/%6!3$%3% 

8-"!("#3' 3#.!(' 0-,0+#, $!#3! -*-3%(:3 6#5"'- ./#,!A'"#:3% 6#(%3: 

  B% ./'2!-3%(:"' "% 2%""# (Data), 

  B% !6/%6!3$% "% 2%""# (Process), 

  B% /'%,#5%4#: "% 6#5"'- ,!+#$% (Business), 

  ;"3'+/%4#!""# (Integration), 

  B% 0./%(,'"#' "% .!3/'6#3',-$#: #"3'/7'?-. 

B% 4',#3' "% "%-3!:>%3% /%5/%6!3$% 0-,0+#3' 5% 0./%(,'"#' "% .!3/'6#3',-$#: #"-

3'/7'?- -% #5$,G1'"# !3 %"%,#5%, 3*? $%3! 3/02!'9$!-33% "% -*52%(%"'3! #9 "' -' !3-

,#1%(% -*>'-3('"! !3 3/02!'9$!-33% "% -*52%(%"' "% #"3'/7'?-"# $!9.!"'"3#, $!#3! 

/%6!3:3 ( -/'2% "% $!"3/!,#/%"! #5.*,"'"#', 6'5 2% -% !/+%"#5#/%"# $%3! 0-,0+#. 

</02!'9$!-33% "% -*52%(%"' "% -!730'/"#3' $!9.!"'"3# 5% /'%,#5%4#: "% 6#5-

"'- ,!+#$% 5%(#-# ./'2#9"! !3 -,'2"#3' !-"!("# 7%$3!/# (F#+. 7): 

  ),!A"!-3 "% /'%,#5#/%"# %,+!/#3*9, .! $!?3! -' !6/%6!3(%3 2%""#3'. @' ' !3 

-*>'-3('"! 5"%1'"#' 2%,# 3'5# 2%""# -' ./'2%(%3 $%3! .%/%9'3*/ #,# -% 1%-3 !3 

-!730'/"#: $!9.!"'"3, /'%,#5#/%"% .!2 7!/9%3% "% 1,'"-2%""# (( $,%-!('3') 

#,# "% ,!$%,"% -3/0$30/% ( !6=(%3% "% ./!4'20/% #,# 70"$4#:. ),!A"!-33% "% 

%,+!/#3*9 9!A' 2% 6*2' !4'"'"% "% 6%5% "% 6/!: -3*.$# "% !6/%6!3$%3%, 6/!: "% 

/%5$,!"'"#:3% ( "'+!, 6/!: "% .!3'"4#%,"! (*59!A"#3' #5$,G1'"#: (+/'I$#), 

$!#3! 9!+%3 2% (*5"#$"%3 # -,'2(% 2% -' !6/%6!3:3. 

  ;5#-$(%"#: 5% !.3#9#5%4#: "% $!2% .! $/#3'/## 6*/5!2'?-3(#' #,# !6'9 "% 

"'!6=!2#9%3% .%9'3 5% #5.*,"'"#'. )3/!+#3' #5#-$(%"#: 5% !.3#9#5%4#: "%,%-

+%3 #5.!,5(%"' "% .!--,!A"# -#"3%$3#1"# $!"-3/0$4##, $!'3! 0(',#1%(% $%$3! 
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(/'9'3! 5% „.#-%"'”, 3%$% # (/'9'3! 5% 3'-3(%"' "% 9!20,%. H /'2#4% -,01%#, 

!-!6'"! $!+%3! -' /%6!3# ( -/'2%, $!:3! "' $!"3/!,#/% #5.*,"'"#'3!, -' -3#+% 2! 

4:,!-3"% ./'/%6!3$% "% 9!20,%, 5% 2% -' .!-3#+"' #5#-$(%"!3! 6*/5!2'?-3(#'. 

  ;5#-$(%"#: $*9 "%1#"% "% !6/%6!3$% "% '('"30%,"# +/'I$# # #5$,G1'"#: 

(exception handling). C!,$!3! .!-2'3%?,"! ' "'!6=!2#9! 2% -' %"%,#5#/%3 # !6-

/%6!3(%3 (*5"#$"%,#3' #5$,G1'"#:, 3!,$!(% .!-3/02!'9$% -3%(% /'%,#5%4#:3% "% 

./!+/%9"#: 9!20,. K/!.!/4#!"%,"! -' 0(',#1%(% # (/'9'3! 5% 3'-3(%"'. 

  )3/0$30/% "% !6/%6!3(%"#3' 2%""#. @%?-9%,$! 0-#,#: #5#-$(% !6/%6!3$%3% "% ,#"'?-

"! -3/0$30/#/%"# 2%""#. </02!'9$!-33% "% /%5/%6!3$%3% -' 0(',#1%(% ./!.!/4#!-

"%,"! "% 6/!: (5%#9"# (/*5$# 9'A20 !6/%6!3(%"#3' 2%""# (!3"!I'"#: master-detail) 

 

 

 

078. 7. 0@=DBF7 9@ BGF;J;?I:; :@ A?BL:BADD@ :@ ABCDE;F:7D; =BKGB:;:D7 

9@ F;@?79@<7I :@ N79:;A ?B87=@ 

4.1.3. ->SF@:;:7 GFB<;JEF7 7 DF78;F7 :@ 6) 

)*=/%"'"%3% ./!4'20/% ' ./!+/%9'" 9!20,, $!?3! -' -*=/%":(% ( /',%4#!""% 6%5% 

2%""# # -' #5.!,5(% !3 ./#,!A'"#:3%, $!#3! !-*>'-3(:(%3 2!-3*. 2! "': [4]. <#-

.#1"%3% #9 0.!3/'6% ' 5% +!,:9% # -,!A"% !6/%6!3$% "% 2%""#, $!:3! #5#-$% #5.*,-

"'"#' "% 9"!A'-3(! SQL !.'/%3!/#, 5% (%,#2%4#: "% 2%""#, $!:3! ' #"3'+/#/%"% ( 

6%5%3%, 5% $!"3/!, "% 2!-3*.% 5% $!"-!,#2#/%"' # 4'"3/%,#5#/%"' "% 6#5"'- ,!+#$%. 

83 +,'2"% 3!1$% "% 3/02!'9$!-33% "% -*52%(%"' -*=/%"'"#3' ./!4'20/# ./#,#1%3 

"% .!3/'6#3',-$#3' 70"$4##, 3*? $%3! !-!6'"!-3#3' #9 -' ./!:(:(%3 +,%("! ( "%-

1#"% "% #5(#$(%"' # (#2% "% (/*>%"#: /'50,3%3. 
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</#+'/ "% 6%5%3% 2%""# ' ./!4'20/'" $!2, $!?3! -' #5.*,":(% %(3!9%3#1"! ( !3-

+!(!/ "% !./'2','"# -*6#3#:, "%-3*.#,# ( 2%2'"% 3%6,#4% #,# 6%5% 2%""#. ;5.!,5-

(%3 -' ./'2#9"! 5% !/+%"#5%4#: "% .!3/'6#3',-$# A0/"%,# "% #59'"'"#:3% ( 2%"-

"#3', 5% !+/%"#1%(%"' "% 2!-3*.% 2! !./'2','"# 2%""# # 3.". K! -(!:3% -,!A"!-3 # 

3'="#$% "% -*52%(%"' 3/#+'/#3' -% 6,#5$# 2! -*=/%"'"#3' ./!4'20/# # .!3/'6#3',-

-$#3' 70"$4##. <'="#3' -(!?-3(% ("' ./#'9%3 .%/%9'3/# # %/+09'"3#, "' 9!+%3 2% 

5%(*/I(%3 #,# 2% !39'":3 3/%"5%$4##, !-('" %$! "' /%6!3:3 ( %(3!"!9"# 3%$#(%) 

!$%5(%3 (,#:"#' .!--$!/! (*/=0 3/02!'9$!-33% "% 3'-3(%"', !3$!,$!3! "% -*52%(%-

"'. J2#"-3('"! !-!6'"!-33% #9  2% ./'2#5(#$(%3 903%4## "% 3%6,#4# 0(',#1%(% 

3/02!'9$!-33% "% /'%,#5%4#: ( -/%("'"#' -*- -*=/%"'"#3' ./!4'20/#. 

P'50,3%3#3' !3 "%./%('"#: %"%,#5 "% 7%$3!/#3', $!#3! 0$%5(%3 (,#:"#' (*/=0 

3/02!'9$!-33% "% /%5/%6!3$% "% /%5,#1"#3' (#2!(' -!730'/"# $!9.!"'"3#, 9!+%3 

2% 6*2%3 !6!6>'"# .! -,'2"#: "%1#" (F#+. 8): 

 

 

078. 8. *A:BH:7 C@=DBF7 9@ B<;:=@ :@ DFEJB;K=BADD@ :@ F@9?7T:7 D7GBH; 
ABCDE;F:7 =BKGB:;:D7 

 



 !"#$% &%"'(% 
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K/# /%("# 2/0+# 0-,!(#: (/%5+,'2%"# ( -,'2(%>#3' 3!1$#) .!2=!2*3 $*9 !4'"$% 

"% 3/02!'9$!-33% "% /%5/%6!3$%3% "% /%5,#1"# (#2!(' -!730'/"# $!9.!"'"3# 5%(#-

-# "%?-('1' !3 3!(% 2%,# $!9.!"'"3*3 ' #"3'/7'?-'" #,# 6'5#"3'/7'?-'". </02!-

'9$!-33% 5% /%5/%6!3$% "% #"3'/7'?-"# $!9.!"'"3# 9!A' 2% 6*2' !4'"'"% 2!-3% 

.!-3!1"!, 3*? $%3! -3/0$30/%3% #9 ' :-"! 2'7#"#/%"%, 2!$%3! -,!A"!-33% "% 6'5#"-

3'/7'?-"#3' $!9.!"'"3# ' 2! +!,:9% -3'.'" !3"!-#3',"%. 

4.2. 0E:=<7B:@?:BAD :@ 79GB?9H@:@D@ GFB8F@K:@ AF;J@ 9@ F@9F@NBD=@ 7 G?@D-
CBFK@ 9@ 79G>?:;:7; 

P%5,#1"#3' .!$!,'"#: # 3#.!(' -/'2# # #"7/%-3/0$30/# ( /%5,#1"% -3'.'" %(3!9%-

3#5#/%3 ./!4'-% "% ./!+/%9#/%"', ./'2!-3%(:?$# #,# "' "% ./!+/%9#-3% /%5"!!6/%-

5'" "%6!/ !3 +!3!(# #,# .!,0+!3!(# +/%2#("# 6,!$!('. K!/%2# 3!(%, -/'2%3% 5% /%5-

/%6!3$% # #5.*,"'"#' "% -*52%(%"#: -!730'/ ' !3 #5$,G1#3',"! (%A"! 5"%1'"#' 5% 

3/02!'9$!-33% "% /%5/%6!3$%3%. @%/'2 -*- -,!A"!-33% "% #5+/%A2%"#: 9!20, 3: 

./'2!./'2',: !6'9% "% /%6!3%3%, $!:3! 3/:6(% 2% 6*2' -(*/I'"% 

4.2.1.  !"#$#% &! !'%()!*%& &!+,- .#&*!(*#$&# (,&.*-/(0##, +,1!*.*), &! 

.*!&'!-*&# # 2,*-%+#*%".(# +#+"#,*%(# .2,-%' )#'! &! .34'!)!&#5 .,6*/%- 

8-"!("#3' $!"-3/0$4##, $!#3! %(3!9%3#5#/%3 ./#,!A"!3! ./!+/%9#/%"', 9!+%3 2% 

6*2%3 !6!6>'"# ( -,'2"#3' !-"!("# +/0.#: 

  )#"3%$3#1"# $!"-3/0$4## !3 "#-$! "#(!; 

  )#"3%$3#1"# $!"-3/0$4## !3 (#-!$! "#(!; 

  86>% -#-3'9% !3 3#.!('; 

  N#6,#!3'$%(#) -*- -3%"2%/3"# $!"3/!,# 5% !/+%"#5%4#: "% .!3/'6#3',-$#: #"-

3'/7'?- # /'2%$3!/ "% /'-0/-# ('('"30%,"! ($,G1(%># -3%"2%/3"# !6'$3# 5% 

-*52%(%"' # 9%"#.0,#/%"' "% 2D # 3D +/%7#$%); 

  N#6,#!3'$%(#) -3%"2%/3"# $!"3/!,# 5% #5(,#1%"', 9%"#.0,#/%"' # ./'2-3%(:"' 

"% 2%""#; 

  N#6,#!3'$# 5% -*52%(%"' # !6/%6!3$% "% 2!$09'"3#; 

  N#6,#!3'$# 5% 0./%(,'"#' "% $!90"#$%4#:3% 9'A20 -!730'/"# $!9.!"'"3#; 

  P%5/%6!3'"# .!3/'6#3',-$# 6#6,#!3'$# 5% 9"!+!$/%3"! #5.!,5(%"'; 

  ;"-3/09'"3%/#09 5% /'%,#5%4#: "% 6#5"'- #"3',#+'"3"!-3. 

H,#:"#'3! "% !32',"#3' +/0.# $!"-3/0$4## ' /%5,#1"! ( 5%(#-#9!-3 !3 3#.% "% 

/%5/%6!3(%"#: ./!+/%9'" 9!20, ((#A. 7#+ 4 # 3. 4.1). @%,#1#'3! "% -#"3%$3#1"# 

$!"-3/0$4## !3 (#-!$! "#(!, !6>% -#-3'9% !3 3#.!(' # "%,#1#'3! "% .!2=!2:># 

.!3/'6#3',-$# 6#6,#!3'$# ' -*>'-3('"! 5% (-#1$# (#2!(' -!730'/; 6#6,#!3'$#3' 

-*- -3%"2%/3"# $!"3/!,# 5% !/+%"#5%4#: "% .!3/'6#3',-$#: #"3'/7'?-, /'2%$3!/#-

3' "% /'-0/-# # +/%7#1"#3' 6#6,#!3'$# -% -*>'-3('"# ./# /%5/%6!3$%3% "% #"3'/-

7'?-"# 9!20,#; #"-3/09'"3%/#09*3 5% /'%,#5%4#: "% 6#5"'- #"3',#+'"3"!-3 .!2-

.!9%+% #5+/%A2%"'3! "% 6#5"'--#"3',#+'"3"# -#-3'9#  # 3.". 
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4.2.2. 7,'8,'59! ,-1!&#4!0#5  &! '!&&#*%  

8-"!("#3' (#2!(' !/+%"#5%4#: "% 2%""#3', $!#3! -3!:3 ( -*>#"%3% "% 6#5"'- #"-

7!/9%4#!""#3' -#-3'9#, 9!+%3 2% 6*2%3 !6!6>'"# .! -,'2"#: "%1#": 

1. F%?,!(% -#-3'9% – #5.!,5(% -' !-"!("! ( #"3'/7'?-"# 9!20,# 5% $!90-

"#$%4#: 9'A20 ./#,!A'"#:. 

2. N%5% 2%""# – !6#$"!('"! -*=/%":(% 4:,%3% !.'/%3#("% #"7!/9%4#: "% 

./'2./#:3#'3! – .!3/'6#3', "% #"7!/9%4#!""%3% -#-3'9%. 83 +,'2"% 

3!1$% "% 3/02!'9$!-33% "% /%5/%6!3$% ' (%A"! 2%,# #5.!,5(%"%3% )DNO 

.!22*/A%: 

  2'$,%/%3#("% /'7'/'"4#%,"% 4:,!-3, 

  3/%"5%$4#!"'" 9'=%"#5*9, 

  9"!+!.!3/'6#3',-$# 2!-3*., 

  !6'$3# 5% !6/%6!3$% "% 9"!A'-3(%, 

  -*=/%"'"# ./!4'20/# # /%5,#1"# (#2!(' 3/#+'/#, 

  .!3/'6#3',-$# 70"$4##, 

  #"3'/7'?- 5% ./#,!A"! ./!+/%9#/%"', 

  %"%,#3#1"# 70"$4##, 

  9'"#2A*/ "% -*6#3#:3%, 

  !.3#9#5%3!/ "% ./!#5(!2#3',"!-33% ./# #5(,#1%"' "% 2%""#. 

3. )$,%2 5% 2%""# – #5.!,5(% -' ./'2#9"! $%3! !-"!(% 5% /%6!3% "% 6#5"'- 

#"3',#+'"3"#3' -#-3'9# # -' 5%=/%"(% - 2%""# !3 !.'/%3#("%3% 6%5%. K! 

!3"!I'"#' "% 3/02!'9$!-33% "% -*52%(%"' # #5.!,5(%"' !3 -*>'-3('"! 

5"%1'"#: -%: 

  )/'2-3(%3% 5% !.#-%"#' "% -3/0$30/%3% "% -$,%2% # #59'/'"#:3% "% 2%""#3'; 

  )/'2-3(%3% 5% #5(,#1%"', 3/%"-7!/9#/%"' # 5%/'A2%"' "% 2%""# !3 !.'/%3#(-

"%3% 6%5% ( -$,%2%. 

N#5"'- ./#,!A'"#:3% -' !3,#1%(%3 !3 !-3%"%,#3' (#2!(' -!730'/ .! +!,'9#3' 

!6'9# 2%""# # 9"!A'-3(!3! .%$'3"# !6/%6!3$#, #5.*,":(%"# (*/=0 3:=. <!5# (#2 

-!730'/ #5.!,5(% ./'2#9"! 6%5% 2%""# 5% !.'/%3#("%3% /%6!3%, .!/%2# $!'3! 70"$-

4#!"%,"#3' (*59!A"!-3# "% #5.!,5(%"%3% )DNO -% !3 /'I%(%>! 5"%1'"#' 5% 3/0-

2!'9$!-33% "% /%5/%6!3$%3%, !-!6'"! ( -,01%#3', $!+%3! ' "'!6=!2#9! -,!:3 5% !6-

/%6!3$% "% 2%""# 2% /'%,#5#/% 6#5"'- ,!+#$%. K/# #5+/%A2%"' "% -#-3'9# !3 3#. 

„./'2./#:3#'” -,'2(% 2% -' !6*/"' -.'4#%,"! ("#9%"#' "% "%,#1#'3! "% '7'$3#('" 

!.3#9#5%3!/ "% ./!#5(!2#3',"!-33% ./# #5(,#1%"' "% 2%""#, 3*? $%3! ./# !6/%-

6!3$%3% "% +!,'9# !6'9# !3 2%""# (9#,#!"# /'2!(') "'!6=!2#9!-33% !3 !.3#9#5%-

4#: $!-3(% 9"!+! +!,'9# /%5=!2# "% 3/02. 

4.2.3. :&6-!.*-/(*/-! 4! #423"&%&#% 

H 5%(#-#9!-3 -3'.'"3%, ( $!:3! #5(*/I(% /%5./'2','"#'3! # 0./%(,'"#'3! "% $!9-

.G3*/"#3' /'-0/-#, #"7/%-3/0$30/%3% 9!A' 2% 6*2': 

  8.'/%4#!""%3% -#-3'9%, $!:3! !-#+0/:(% -3%"2%/3"! 0./%(,'"#' "% $!9.G3*/-

"#3' /'-0/-# (./!4'-!/"! (/'9', .%9'3, .'/#7'/#:, #5.*,"'"#' "% ./!+/%9# # 



 !"#$% &%"'(% 
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2!-3*. 2% 2%""#). )*52%(%"'3! # #5.*,"'"#'3! "% -!730'/"# $!9.!"'"3#, /%6!-

3'># 2#/'$3"! .!2 0./%(,'"#' "% !.'/%4#!""%3% -#-3'9% "%,%+% ($,G1(%"'3! 

"% ./!+/%9'" $!2 5% 5%2',:"' # !-(!6!A2%(%"' "% .%9'3, 5% $!"3/!, "% 2!-3*.% 

2! !6'$3#3' # 3.", $!'3! 0(',#1%(% 5"%1#3',"! 0-#,#:3% 5% /%5/%6!3$% # 5% 3'-3-

(%"', %"+%A#/%?$# ./!+/%9#-3#3' - /'%,#5%4#: "% 3'="!,!+#1"# 9'=%"#59#, $!-

#3! ":9%3 ./:$% (/*5$% - 70"$4#!"%,"!-33% "% 9!20,%. 

   'A2#"'" -,!? -#-3'9"! ./!+/%9"! !-#+0/:(%"' (#"7/%-3/0$30/%), $!:3! 2!-

/%5(#(% 70"$4##3' "% !.'/%4#!""%3% -#-3'9%, !-#+0/:(%?$# $!"3/!,#/%"! #5-

.*,"'"#' "% ./#,!A'"#:3%. ;"7/%-3/0$30/%3% 5% $!"3/!,#/%"! #5.*,"'"#' 0.-

/%(,:(% .%9'33%, #5.*,"'"#'3! "% "#I$#3', #5.*,"'"#'3! "% $!2%, ('/#7#$%4#-

:3% "% 6'5!.%-"!-33% "% $!2%, $!9.#,%4#:3% # 2/0+# -#-3'9"# 70"$4##, !-(!-

6!A2%(%?$# ./#,!A'"#:3% !3 +/#A%3% 5% 3:=. 86>%3% 3/02!'9$!-3 "% /%5/%6!3-

$%3% "%9%,:(% 2!.*,"#3',"! .!/%2# .!-9%,$#: 6/!? +/'I$#, $!#3! 9!+%3 2% 6*-

2%3 2!.0-"%3#, $!'3! -*>'-3('"! -*$/%>%(% # 0,'-":(% 3'-3(%"'3! "% 9!20,#3', 

$!#3! -' #5.*,":(%3 $!"3/!,#/%"! 

H,#:"#'3! "% -/'2%3% 5% /%5/%6!3$% # #5.*,"'"#' "% ./!+/%9'" 9!20, (*/=0 3/0-

2!'9$!-33% 9!A' 2% 6*2' !6!6>'"! .! -,'2"#: "%1#" (F#+. 9) – 3/02!'9$!-33% "% 

/%5/%6!3$%3% "% -!730'/ "%9%,:(% ./!.!/4#!"%,"! "% /%5"!!6/%5#'3! # 70"$4#!-

"%,"!-33% "% 5%,!A'"#3' +!3!(# ./!+/%9"# 9!20,# ( -3%"2%/3"# # .!3/'6#3',-$# 

6#6,#!3'$#, )DNO # -#-3'9"% ./!+/%9"% -/'2% 5% #5.*,"'"#' "% ./#,!A'"#'3!. 

4.3. 4@F@=D;F7AD7=7 :@ GFB;=D@ :@ ABCDE;F:7D; =BKGB:;:D7 

K/!4'-*3 "% /%5/%6!3$% "% -!730'/ ((#A 3. 2) -*>'-3('"! 5%(#-# !3 ./'2(%/#3',"! 

-*52%2'"#3' 0-,!(#: 5% /%6!3%, % #9'""!: 

  K!2/!6"% 70"$4#!"%,"% -.'4#7#$%4#:, $!:3! !.#-(% ,!+#$%3% "% #5.!,5(%"' # 

#5#-$(%"#:3% $*9 -*52%(%"#: -!730'/; 

  K*,'" ./!'$3 "% 6%5%3% 2%""# # /%5/%6!3(%"#3' $!9.!"'"3#; 

  ;"-3%,#/%"% # .!2=!2:>! $!"7#+0/#/%"% -/'2% 5% /%5/%6!3$%; 

  )*52%2'"% #"7/%-3/0$30/% 5% #5.*,"'"#'; 

  R'"'/#/%"% 6%5% 2%""# - '('"30%,"! .!.*,"'"# -,0A'6"# "!9'"$,%30/#. 

C%$3! -' (#A2% !3 7#+. 3, -*>#"-$%3% /%6!3% .! 5%2%"#'3! 5% ./!+/%9#/%"' 5%-

.!1(% !3 5%.!5"%(%"'3! - ./!'$3% "% ./!+/%9"#: 9!20,. 

4.3.1. ;3'3-<!&#% # .*%2%& &! '%*!="#4!0#5 &! 2-,%(*! 

K/!'$3*3 "% -!730'/'" $!9.!"'"3 #9% 2(% !-"!("# %-.'$3%: 

  70"$4#!"%,'", 

  3'="!,!+#1'". 
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078. 9. 2?7I:7; :@ AF;J@D@ 9@ F@9F@NBD=@ 7 G?@DCBFK@D@ 9@ 79G>?:;:7; 
H>FSE DFEJB;K=BADD@ 

F0"$4#!"%,"#:3 %-.'$3 ($,G1(% !.#-%"#' "% -*2*/A%"#'3! # .!('2'"#'3! "% 

/%5/%6!3(%"#: 9!20,, ($,.: 

1. 8.#-%"#' "% #"3'/7'?-"#3' ','9'"3#: 

  3#. # '('"30%,"! /%59'/, 

  /%5.!,!A'"#' # 7!/9%3, 

  -*2*/A%"#' # !-!6'"!-3# "% #5(,#1%"' "% -3!?"!-33% !3 6%5% 2%""# #,# 7%?,, 



 !"#$% &%"'(% 
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  -3!?"!-3 .! .!2/%56#/%"', 

  ./%(#,% 5% 7!/9%,'" $!"3/!,, 

  ./%(#,% 5% ,!+#1'-$# $!"3/!,, 

  /'A#9# "% #5.!,5(%"' (2!6%(:"', /'2%$4#:, #53#/(%"' # 3."), 

  5%(#-#9!-3 !3 2/0+# #"3'/7'?-"# ','9'"3#, 

  (,#:"#' (*/=0 2/0+# #"3'/7'?-"# ','9'"3#, 

  !-!6'"!-3# "% 5%.#-% "% "!(%3% -3!?"!-3 ( 3%6,#4% "% 6%5%3% 2%""# #,# (*( 7%?,, 

  "%6!/ !3 -4'"%/## 5% 3'-3(%"' "% #"3'/7'?-"#: 9!20, # "'+!(#3' ','9'"3#. 

2. 8.#-%"#' "% ./!4'20/#, 70"$4##, -*=/%"'"# ./!4'20/# # 0-,0+#: 

  2'$,%/%4#: (3#. "% (/*>%"#: /'50,3%3, "%#9'"!(%"#',  .%/%9'3/#, 3#. "% 0-,0-

+%3% # 3."), 

  .*,'" %,+!/#3*9 ($,. (-#1$# -3*.$# "% #5.*,"'"#' # (*59!A"# /%5$,!"'"#:, 

  (*59!A"# +/'I$# (#5$,G1'"#:), $!#3! 3/:6(% 2% 6*2%3 ./#=(%"%3# # !6/%6!3'"#, 

  #5$,G1'"#:, $!#3! 3/:6(% 2% 6*2%3 +'"'/#/%"#, ./# !./'2','"# 0-,!(#: #,# ./# 

"%-3*.(%"' "% /%5,#1"# -*6#3#:, 

  9"!A'-3(! !3 -4'"%/## 5% 3'-3(%"' "% ./!+/%9"#: 9!20,. 

3. 8.#-%"#' "% $,%-!(': 

  9:-3! "% $,%-% ( ?'/%/=#:3% !3 $,%-!(' – ./'$# # "'./'$# ./'2I'-3('"#4# # 

"%-,'2"#4#, 

  1,'"!(' 2%""# – ($,. 3#., /%59'/ # !-!6'"!-3# ./# 5%2%(%"'3!, #51#-,:(%"'3!  # 

#5(,#1%"'3! "% -3!?"!-3#, 

  1,'"!(' 70"$4##, !.#-%"# .! .!2!6#' "% ./!4'20/#3' # 70"$4##3'. H !.#-%"#-

'3! -,'2(% 2% -' /%5+/%"#1%3 "%-,'2:(%"#3' 70"$4##, $%3! -' 03!1"# $!#3! !3 

3:= -' #5.!,5(%3 2#/'$3"!, $!# -' /%5I#/:(%3 # $!# -' ./#.!$/#(%3, 

  "%6!/ !3 -4'"%/## 5% 3'-3(%"' "% $,%-%. 

4. 8.#-%"#' "% 3/#+'/#: 

<!(% !.#-%"#' -*>! ' .!2!6"! "% 70"$4#!"%,"#3' 9!20,#, $%3! 2!.*,"#3',"! ' 

"'!6=!2#9! 2% -' !.#I%3: 

  (#2 "% 3/#+'/% (5% (-'$# !32','" /'2 #,# 5% 9"!A'-3(! /'2!('), 

  -*6#3#', $!'3! +! -3%/3#/% ("'.!-/'2-3('"! ./'2# #,# -,'2 2!6%(:"' "% /'2, 

"'.!-/'2-3('"! ./'2# #,# -,'2 /'2%$4#: "% 2%""#, "'.!-/'2-3('"! ./'2# #,# 

-,'2 #53/#(%"' # 3.". ( 5%(#-#9!-3 !3 !-!6'"!-3#3' "% $!"$/'3"%3% -#-3'9% 5% 

0./%(,'"#' "% 6%5% !3 2%""#), 

   '('"30%,"! "'!6=!2#9#3' (/'9'""# 3%6,#4#, $!#3! -' #5.!,5(%3 5% #56:+(%"' 

"% 903%4##3'. 

<'="!,!+#1"#:3 %-.'$3 "% ./!'$3% 5%-:+% -3/0$30/#/%"'3! "% ./!+/%9"#: $!2 "% 

#5+/%A2%"#: $!9.!"'"3 # 9!A' 2% ($,G1(%: 

  8/+%"#5%4#: "% -3/0$30/#3' !3 2%""# # ?'/%/=#:3% !3 $,%-!(' ( /%9$#3' "% 

$!9.!"'"3%. 

  <'="!,!+#: "% #5.!,5(%"' "% 3!1"! !./'2','"# ','9'"3# !3 -3%"2%/3"# #/#,# 

.!3/'6#3',-$# 6#6,#!3'$#. 

  D$%5%"#: 5% /%5.!,%+%"' "% .!3/'6#3',-$# $!2 5% !6/%6!3$% "% 2%""#3' "% "#(! 

!32',"# -*6#3#:. 
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  D$%5%"#: 5% -3/0$30/#/%"' "% ./!+/%9"#: $!2 "% .!2./!+/%9# (70"$4## #,# 

./!4'20/#) ( /%9$#3' "% 9!20,%. 

  ;5#-$(%"#: $*9 #5.!,5(%"#3' -#"3%$3#1"# $!"-3/0$4##. 

  ; 2/. – -.!/'2 -.'4#7#$%3% "% #5.!,5(%"%3% -/'2% 5% /%5/%6!3$%. 

K/%$3#$%3% .!$%5(%, 1' 9!+%3 2% -' 2!.0-$%3 -'/#!5"#  !3$,!"'"#: ( !6=(%3% # 2'-

3%?,#5%4#:3% "% ./!'$3"!3! /'I'"#', !-!6'"! .! !3"!I'"#' "% "'+!(#3' 3'="!,!+#1-

"# %-.'$3#. C!,$!3! .!-"'!.#3'" ' ./!+/%9#-3*3 ((#A 3. 4.4), $!?3! >' /'%,#5#/% 2%-

2'" -!730'/'" $!9.!"'"3, 3!,$!(% .!-.!2/!6"! !.#-%"#' "% 3'="!,!+#1"#3' %-.'$3# 

"% ./!'$3% 90 ' "'!6=!2#9!. 8.#3"#3' ./!+/%9#-3# -3/0$30/#/%3 ./!+/%9"#: $!2 .!-

2!6/' !3 ./!'$3%"3#3', 6'5 3!(% 2% -' !3/%5:(% -*>'-3('"! "% 3/02!'9$!-33% "% ./!+-

/%9"%3% /'%,#5%4#:. @'>! .!('1' – ./'$%,'"! 2'3%?,#5#/%"#:3 ./!'$3 (!-!6'"! ( 

3'="!,!+#1"%3% 90 -3/%"%) (!2# 2! 2'9!3#(#/%"' "% $(%,#7#4#/%"#3' ./!+/%9#-3#. 

B% /%5,#$% !3 3'="!,!+#1"#3' %-.'$3# "% ./!'$3%, !-"!("%3% 1%-3 !3 70"$4#!"%,-

"#3' %-.'$3#, !-!6'"! 3'5#, $!#3! 5%-:+%3 %,+!/#39#3' "% !6/%6!3$%3%, 3/:6(% 2% 6*-

2%3 /%5+,'2%"# -*(-'9 .!2/!6"!. H ./!3#('" -,01%? "% ./!+/%9#-3#3' #9 -' "%,%+% 

2% „2!#59#-,:3” 1%-3# !3 ./!'$3%, $!'3! 5"%1#3',"! 0(',#1%(% 3/02!'9$!-33% "% 

/'%,#5%4#:3%. ;5$,G1'"#' 9!A' 2% -' "%./%(# 5% 3'5# ','9'"3# !3 !.#-%"#'3!, $!#3! 

-% !1'(#2"# !3 9!2',#3' "% 2%""#3' (3#.!(' # /%59'/# "% .!,'3%, $%$3! # ./!#53#-

1%>#: !3 3!(% 7!/9%,'" $!"3/!,), $%$3! # 5% /03#""%3% !6/%6!3$% "% #5$,G1'"#:3%, 

3*? $%3! /03#"#/%"#3' ./!+/%9#-3# #9%3 #5+/%2'"# "%(#4# ( 3%5# !6,%-3. 

 

 

078. 10. );D@M?79@<7I :@ GFB;=D:BDB F;U;:7; H 9@H7A7KBAD BD =H@?7C7=@<7ID@ 

:@ GFB8F@K7AD@ A B8?;J GBAD78@:; :@ K@=A7K@?:@ ;C;=D7H:BAD 
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C%3! 4:,! -' "%,%+% #5(!2*3, 1' $!+%3! 2%2'" ./!+/%9'" $!9.!"'"3 >' 6*2' /'%,#-

5#/%" !3 "'!.#3'" ./!+/%9#-3, (-'$# ./!.0-$ ( !.#-%"#:3%, $!#3! -*-3%(:3 ./!'$3%, 

(!2# 2! /:5$! 0(',#1%(%"' "% 3/02!'9$!-33% "% /'%,#5%4#:3%. 83 2/0+% -3/%"%, ./!'$3-

"#3' /'I'"#:, ./'2"%5"%1'"# 5% !.#3"# ./!+/%9#-3#, 3/:6(% 2% 6*2%3 70"$4#!"%,"! 

:-"#, "! 2% -% #51#-3'"# !3 3'="!,!+#1"# !.#-%"#: "% /03#""# ./!+/%9#-3$# 3'="#$#. 

4.3.2. -DFE=DEF@ 7 BCBFK?;:7; :@ GFB;=D:BDB F;U;:7; 

K/!'$3"#3' /'I'"#: 9!+%3 2% -' !7!/9:3 $%3!: 

   -(!6!2'" 3'$-3,  

  -3/0$30/#/%" 3'$-3 (*5 !-"!(% "% ./'2(%/#3',"! (*5./#'3 I%6,!", 

  9!2',, $!?3! 2#/'$3"! -' #5.!,5(% ( ./!+/%9"%3% /'%,#5%4#:. 

K!-,'2"#:3 3#. ./!'$3"# /'I'"#: -' -*52%(%3 - .!9!>3% "% -.'4#%,#5#/%"# 

CASE (Computer Aided System Engineering) #"-3/09'"3#. 

83 +,'2"% 3!1$% "% 3/02!'9$!-33% "% /%5/%6!3$%3% "% -!730'/"# $!9.!"'"3#, -% 

-*>'-3('"# 2(' "'+!(# =%/%$3'/#-3#$# "% 2'3%?,"#: ./!'$3: 

  1'3#9!-3 – 3.'. 2!$!,$! !7!/9,'"#'3! "% ./!'$3% 0,'-":(% ./!4'-% "% (*5./#'-

9%"'3! 90 !3 ./!+/%9#-3#3'; 

  #5.!,5(%'9!-3 ( ./!4'-% "% ./!+/%9#/%"' – 3.'. 2!$!,$! ' (*59!A"! 1%-3# !3 

./!'$3"!3! /'I'"#' 2% -' ($,G1%3 2#/'$3"! ( ./!+/%9%, /%5/%6!3(%"% ( #56/%-

"%3% ./!+/%9"% -/'2% 5% /'%,#5%4#:. 

C!,$!3! .!--3/!+! ' -3%"2%/3#5#/%"% -3/0$30/%3% "% 3'$-3% # $!,$!3! .!-6!+%3! 

' #,G-3/#/%" ./!'$3*3, 3!,$!(% .!-,'-"! -' (*5./#'9% !3 ./!+/%9#-3#3', !-!6'"! 

( -,01%#3', $!+%3! 3' /%6!3:3 9"!+!$/%3"! .! ./!'$3# "% '2"!3#."# 9!20,# # -% 

-(#$"%,# - !/+%"#5%4#:3% #9. 

 

078. 11. 2?7I:7; :@ ADFE=DEF@D@ 7 BCBFK?;:7;DB :@ GFB;=D@ 
H>FSE DFEJB;K=BADD@ :@ F;@?79@<7ID@ 
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K/!'$3#3', +'"'/#/%"# - .!9!>3% "% CASE #"-3/09'"3#, ($,G1(%3 "%6!/ !3 2#-

%+/%9# ("%./. use-case, activity, sequence, package, class # 3."), $!#3! !.#-(%3 /%5-

,#1"# %-.'$3# "% ./!+/%9"#: 9!20, $%3! !6=(%3, %,+!/#3*9 "% !6/%6!3$%3%, -3/0$-

30/% "% ./!+/%9"#: $!2. C%3! $/%'" /'50,3%3 !3 +'"'/#/%"'3! "% 3%$*( ./!'$3 -' 

.!,01%(%3 "%6!/ !3 -3%"2%/3#5#/%"# !.#-%"#: "% 9!20,% # 9"!A'-3(! !3 2'$,%/%-

4## "% -!730'/"# $!9.!"'"3# 5% /'%,#5%4#: "% 5%,!A'"%3% 6#5"'- ,!+#$% (($,. 

?'/%/=#: "% $,%-!(' - 1,'"!('3' 2%""# # #"3'/7'?-#3' $*9 3:=, 0-,0+# # 3."), 5%.#-

-%"# ( -#"3%$-#-% "% #56/%"%3% ./!+/%9"% -/'2% 5% /'%,#5%4#:. K! 3!5# "%1#" 

./!+/%9#/%"'3! -3%(% '-3'-3('"! ./!2*,A'"#' "% ./!'$3#/%"'3! – 5%.*,(% -' -*- 

-*2*/A%"#' +'"'/#/%"#:3 „-$','3” "% ./!+/%9% # -' 2!6%(:3 -!730'/"# $!9.!"'"-

3# 5% /'%,#5%4#: "% ":$!# 3'="!,!+#1"# #5#-$(%"#:. <!5# 3#. 9!2',# "%?-

-*>'-3('"! "%9%,:(%3 3/02!'9$!-33% "% /'%,#5%4#:3%. @% !6/%3"#: .!,G- -% -,%6! 

-3/0$30/#/%"#3' 3'$-3!(# 2!$09'"3#, ( $!#3! ' 3/02"! 2% -' !32',# -*>'-3('"%3% 

#"7!/9%4#:, % .!-,'2!(%3',"!-33% "% #5,!A'"#'3! "' -*!3('3-3(% "% 3'="!,!+#:3% 

"% /%5/%6!3$% (F#+. 11). 

4.4. 5H@?7C7=@<7I 7 9@7:D;F;ABH@:BAD :@ GFB8F@K7AD7D; 

C(%,#7#$%4#:3% # 5%#"3'/'-!(%"!-33%  "% (-'$# !32','" ./!+/%9#-3 $%3! 1,'" "% 

/%5/%6!3(%>#: '$#. -% !3 -*>'-3('"! 5"%1'"#' 5% "'+!(%3% ./!#5(!2#3',"!-3 # 

-,'2!(%3',"! ./:$! (,#::3 (*/=0 ./!2*,A#3',"!-33%  "% #5.*,"'"#' "% (*5,%+%"#-

3' #9 5%2%1#. 

C(%,#7#$%4#:3% "% ./!+/%9#-3#3' -' !./'2',: !3 2(% (5%#9!-(*/5%"# .!$%5%3',:: 

  !.#3 ( #5.!,5(%"'3! "% -*!3('3"%3% ./!+/%9"% -/'2% 5% /%5/%6!3$% # #5.*,"'"#' 

"% -!730'/%; 

  !.#3 ( -*52%(%"'3! "% 6,#5$# .! 3#. ./!+/%9"# $!9.!"'"3# ( -*>%3% #,# -=!2-

"% $%3! %/=#3'$30/% ./!+/%9"% -/'2%; 

  9!3#(%4#: 5% /%6!3% .! $!"$/'3"!3! 5%2%"#' 5% ./!+/%9#/%"'. 

B%.!5"%(%"'3! "% ./!+/%9#-3#3' - 3*"$!-3#3' "% !./'2','"% -/'2% 5% ./!+/%9#-

/%"' (($,. 2!$09'"3#/%"#3' # "'2!$09'"3#/%"#3' ? +/'I$#), $%$3! # - (*5./#'3#3'  

( '$#.% 3'="!,!+#: # -3%"2%/3# "% #5.!,5(%"' "% -/'2%3% # /%5/%6!3'"#3' $*9 "': 

.!3/'6#3',-$# 6#6,#!3'$#, #5#-$(% .'/#!2 "% !601'"#' !3 9#"#909 ":$!,$! 9'-'-

4%. 86#$"!('"! ./%$3#$%3% “learning by doing” ( /%9$#3' "% /'%,'" ./!'$3 "' 2%(% 

2!6/# /'50,3%3# !3 +,'2"% 3!1$% "% $%1'-3(!3! "% /%5/%6!3'"#3' ./!+/%9"# 9!20,# 

– 3' -% ,!I! -3/0$30/#/%"# # 3'A$# 5% .!22/*A$%. 

K/%$3#$%3% .!$%5(%, 1' 3/02!'9$!-33% 5% /%5/%6!3$% "% .*/(#: ./!+/%9'" 9!20, 

( 2%2'"% -/'2% ' "% .!/:2*$ .!-+!,:9% !3 3%5# "% -,'2(%>#3' ":$!,$! ./!'$3%, -,'2 

$!'3! ./!+/%9#/%"'3! -3%(% /03#"%. 

M"%,!+#1"! -3!:3 ./!6,'9#3', -(*/5%"# - !.#3% ( -*52%(%"'3! "% !./'2','" 3#. 

-!730'/"# $!9.!"'"3# – #"3'/7'?-"#, 5% /'%,#5%4#: "%  6#5"'- ,!+#$% #,# 5% 9%-

"#.0,#/%"' "% 2%""#: -*52%(%"'3! "% .*/(#: ./!+/%9'" 9!20, !3 2%2'" 3#. !3"'9% 

"% .!/:2*$ .!('1' (/'9', !3$!,$!3! ' "'!6=!2#9! 5% -,'2(%>#3' ":$!,$! .!2!6"# 

9!20,%, -,'2 $!'3! ./!#5(!2#3',"!-33% "% ./!+/%9#-3% -3%(% -/%("#3',"! .!-3!-

:""%. <%5# 5%(#-#9!-3 -' ./!:(:(% !-!6'"! -#,"!, $!+%3! 0-(!:(%"'3! "% !-!6'"!--
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3#3' ( 3'="!,!+#:3% 5% /%5/%6!3$% "% 2%2'" (#2 -!730'/'" $!9.!"'"3 -' $!96#"#/% 

- ./'=!2% $*9 "'.!5"%3% #,# -,%6! .!5"%3% #"7!/9%4#!""% 3'="!,!+#:. 

 !3#(%4#:3% "% ./!+/%9#-3#3' -' !./'2',: ./'2# (-#1$! !3: 

  #"3'/'-% $*9 /%5/%6!3(%"#: ./!6,'9. 

  !/+%"#5%4#:3% "% '$#.% # -%9!10(-3(#'3! "% (-'$# !32','" "'+!( 1,'". 

;"3'/'-*3 "% ./!+/%9#-3% $*9 /%5/%6!3(%"#: ./!6,'9 5%(#-# $%$3! !3 -3'.'"3% 

"% /%56#/%"' "% "'+!(%3% 5"%1#9!-3 ( -*!3('3"%3% ./'29'3"% !6,%-3, 3%$% # !3 1#--

3! -06'$3#("!3! .!,!A#3',"! #,# !3/#4%3',"! !3"!I'"#' $*9 #5.!,5(%"%3% #"-

7!/9%4#!""% 3'="!,!+#:. 8-"!("% +/#A% "% /*$!(!2#3',: "% ./!'$3% ' 2% -*52%(% 

# .!22*/A% #"3'/'-% $*9 "'+!, % -,'2!(%3',"! # 9!3#(%4#:3% "% ./!+/%9#-3#3' "% 

"'!6=!2#9!3! "#(!. H -,'2(%>!3! #5,!A'"#' -' #9% ./'2(#2 .!--$!/! (3!/#:3 

%-.'$3 "% 5%#"3'/'-!(%"!-33% "% ./!+/%9#-3#3', % #9'""! 3!5#, $!?3! ' -(*/5%" - 

3:="!3! 9:-3! ( ?'/%/=#:3% "% /%5/%6!3(%>#: '$#.. 

8/+%"#5%4#:3% "% '$#.% 5% /%5/%6!3$% 9!A' 2% 6*2' 2 !-"!("# 3#.%: 

  %2%.3#("% - (#/30%,'" '$#., 

  3/%2#4#!""% - .!-3!:"'" '$#.. 

J$#.#3' !3 3#.  „(#/30%,'"” #,# „ad-hoc” [7] -% -*-3%('"# !3 01%-3"#4#, (*"I-

"# 5% !/+%"#5%4#:3% #,# -% %"+%A#/%"# -%9! ( /%9$#3' "% 3!5# ./!'$3# 5% !./'2'-

,'"! (/'9'. K!":$!+% '2#"-3('"#:3 „#-3#"-$# 5%#"3'/'-!(%"'” 01%-3"#$ ( 3%$#(% 

'$#.# (5%'3 "% .*,'" /%6!3'" 2'" # /%6!3'> -%9! .! 3%5# 5%2%1%) ' /*$!(!2#3',:3 

"% ./!'$3%. <!5# 3#. '$#.# -' !3,#1%(%3 -*- -,%6% ,!:,"!-3 "% 01%-3"#4#3', „2!('-

/#'3!” # (5%#9!!3"!I'"#:3% ( '$#.% -% ( /%9$#3' "% ./!7'-#!"%,"#3' #5#-$(%"#: 

$*9 /%6!3%3%, "%,#4' ' -,%6! -.!2',:"' "% "%3/0.%" !.#3. H 2!.*,"'"#' "% 3!(% 

-,'2(% 2% -' !36','A#, 1' !4'"$%3% "% $(%,#7#$%4#:3% "% (*"I"# 1,'"!(' "% '$#.% 

' #5$,G1#3',"! "'"%2'A2"%. 

</%2#4#!""#:3 '$#. ("%/'1'" !>' whole-of-life team [7]) (*5"#$(% ( -/'2%, $!:3! 

' ( 5"%1#3',"% -3'.'" -3%6#,"% # .!-3!:""% .! !3"!I'"#' "% /!,:3% "% (-'$# 01%--

3"#$, #5#-$(%"#:3% $*9 "'+!(%3% $!9.'3'"3"!-3 # (/'9'(%3% 90 5%'3!-3. <!(% ' 

./'2.!-3%($% -% 7!/9#/%"' "% '$#.#, $!#3! -' !3,#1%(%3 -: (#-!$% -3'.'" "% ,!:,-

"!-3 "% 1,'"!('3' $*9 '$#.%, -.!2',:"' "% !.#3 # #2'#, 2!('/#' 9'A20 1,'"!('3' ( 

'$#.% # '7'$3#("!-3. R!,:9! 5"%1'"#' 5% ./!#5(!2#3',"!-33% "% '$#.% #9% -.'4#-

%,#5%4#:3% "% "'+!(#3' 1,'"!(' ( /%5,#1"#3' 3#.!(' -!730'/"# $!9.!"'"3# (#"-

3'/7'?-"#, 5% 6#5"'- ,!+#$%, $!9.!"'"3# "% NO), -3#+% 3: 2% "' ' 3!,$!(% -3/!+%, 1' 

2% !+/%"#1%(% 3:="!3! /%5(#3#'3! # .!-3!5# "%1#" 2% +# 2'9!3#(#/%. 

D./%(,'"#'3! "% 1!('I$#3' /'-0/-# ( /%9$#3' "% ./!'$3% # 3:="%3% 2*,+!-/!1-

"% 9!3#(%4#:, ($,. .'/-.'$3#(#3' #9 5% ./!7'-#!"%,"! # 9%3'/#%,"! #5/%-3(%"' -% 

-*>'-3('"# # 5% ./!#5(!2#3',"!-33% "% 3/02% .! (-:$% $!"$/'3"% 5%2%1% ((,#::3 "% 

./!2*,A#3',"!-33% "% "'?"!3! #5.*,"'"#'), "! -% #5(*" !6=(%3% "% "%-3!:>#: 

9%3'/#%,. 

H,#:"#'3! "% $(%,#7#$%4#:3% # 5%#"3'/'-!(%"!-33% "% ./!+/%9#-3#3' (*/=0 

./!2*,A#3',"!-33% "% /%5/%6!3$%3% "% -!730'/ 9!A' 2% -' !6!6># ( 3/#9'/"%3% 

+/%7#$%, $!:3! ' ./'2-3%('"% "% 7#+. 12. @%./%('"%3% !4'"$% ' ./#6,#5#3',"% # -' 

!-"!(%(% "% "%3/0.%"#: !.#3 "% %(3!/% $%3! /*$!(!2#3', #,# 01%-3"#$ ( '$#. !3 

/*$!(!2#3',# "% .!('1' !3 10 -!730'/"# ./!'$3#. 



K,%"#/%"' "% 3/02% "% ./!+/%9#-3#3' ./# #5+/%A2%"' "% #"7!/9%4#!""# -#-3'9# 
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078. 12. 2?7I:7; :@ =H@?7C7=@<7ID@ 7 9@7:D;F;ABH@:BADD@ 

:@ GFB8F@K7AD@ H>FSE GFBJ>?L7D;?:BADD@ :@ F@9F@NBD=@D@ 

 

5. ,&'*)$5" ." *1&#5" #"  !"#*2"'" '%()*&,5*-'  

$  %*)3!/$'&!#*-''" #" .")"O$'&  %$ %".%"6*'5"'"  

#" -*0'(&%#$ ,*)(!$ 23. *-#*2" #" +*%& *-*O&#$'&  

0"5'*%$ 

K/'4#5"!3! !31#3%"' "% (-#1$# 7%$3!/#, (,#:'># (*/=0 3/02!'9$!-33% "% /%5-

/%6!3$%3% "% -!730'/, $!#3! -% /%5+,'2%"# ( ./'2=!2"!3! #5,!A'"#', 6# 2!(',! 2! 

%6-0/2"%3% -#30%4#: (/'9'3! 5% !4'"$% "% 3/02!'9$!-33% "% 2%2'"% 5%2%1% 2% -3%"' 

-*.!-3%(#9! - (/'9'3! 5% "'?"!3! #5.*,"'"#'. K! 3%5# ./#1#"% -' ./'2,%+% 9'3!-

2#$% 5% !4'"$% "% .,%"!(%3% 3/02!'9$!-3, $!:3! !31#3% -%9! 7%$3!/#3', $!#3! (,#-

::3 "%?--#,"! (*/=0 3/02!'9$!-33% (F#+. 13). 

 



 !"#$% &%"'(% 

 

 

224 

 

078. 13. ,;DBJ7=@ 9@ B<;:=@ :@ G?@:BH@D@ DFEJB;K=BAD 7 GFBJ>?L7D;?:BAD 
:@ 9@J@T7D; 

1. C,%-#7#4#/% -' 5%2%1%3% - 4', 2% -' !./'2',:3 "'?"#3' !6'9 # -,!A"!-3. @% 

3%5# !-"!(% -' !./'2',: 6%5!(% 3/02!'9$!-3 "% 5%2%1%3% ('+!4,)!). 
K/# $,%-#7#4#/%"' "% 5%2%1#3' -.!/'2 3'="#: !6'9 # -,!A"!-3 -' #5.!,5(%3 

7%$3!/#3', (,#:'># (*/=0 3/02!'9$!-33% "% /%5/%6!3$%3% "% /%5,#1"# (#2!(' -!7-

30'/"# $!9.!"'"3# (#"3'/7'?-"# # 6'5#"3'/7'?-"#), $!#3! 6:=% .!2/!6"! /%5+,'-

2%"# ( 3. 0. H 2!.*,"'"#' -,'2(% 2% -' #9% ./'2(#2, 1': 

  K/# ./!+/%9#/%"'3! !6'9*3 # -,!A"!-33% "% /%6!3%3% "' -% ,#"'?"! -(*/5%"# # 

"' (,#::3 '2"%$(! (*/=0 3/02!'9$!-33% "% 5%2%1#3'. 

  C%3! 4:,!, 7%$3!/#3', $!#3! -' #59'/(%3 $%3! 6/!? ("%./. 6/!? -3*.$# ( %,+!/#-

3*9, 6/!? ','9'"3# (*( 7!/9%, 6/!? !.'/%4##  # 3."), (,#::3 .!--$!/! (*/=0 

!6'9% "% 5%2%1%3%, !3$!,$!3! (*/=0 "'?"%3% -,!A"!-3. J2#"-3('"! #5$,G1'"#' 

!3 3!(% ./%(#,! ' 7%$3!/*3 „6/!? /%5$,!"'"#: ( %,+!/#3*9%”, $!?3! (,#:' $%$3! 

(*/=0 !6'9%, 3%$% * (*/=0 -,!A"!-33% "% 5%2%1%3%. 

  K! ./#"4#., 7%$3!/#3', $!#3! $%-%:3 „/%5"!!6/%5#'” – "%./#9'/ /%5"!!6/%5#' 

"% (#2!('3' $!9.!"'"3#, /%5,#1"#3' /'A#9# "% /%6!3%, /%5,#1"#3' !.'/%4## 

(*/=0 3:=, (/*5$# 9'A20 -3/0$30/# !3 2%""# # 3.", (,#::3 ./:$! (*/=0 -,!A-

"!-33% "% 5%2%1#3', 3.'. 0(',#1%(%3 3/02!'9$!-33%, 6'5 2% ' 5%2*,A#3',"! 2% 0('-

,#1%(%3 !6'9% "% /%6!3%3%. 

  @%?--*>'-3('"! .!(#I%(%3 3/02!'9$!-33% "% ./!+/%9#/%"' "% 6#5"'- ,!+#$% 

(#-!$#3' #5#-$(%"#: 5% !.3#9#5%4#: "% $!2% .! !3"!I'"#' "% 6*/5!2'?-3(#' # 

!6'9 "% 5%'9%"%3% .%9'3. <%5# 5%(#-#9!-3 -' ./!:(:(% 3!,$!(% .!--#,"!, $!,$!-

3! .!('1' #3'/%4## ($,G1(% /'%,#5#/%"#:3 %,+!/#3*9 # $!,$!3! .!-+!,:9 ' 

!6'9*3 "% #5(,#1%"#3' # !6/%6!3(%"# 2%""#. K/%$3#$%3% .!5"%(% /'2#4% -,01%#, 

( $!#3!, 5% 2% -' .!-3#+"%3 5%,!A'"#3' .%/%9'3/# 5% 6*/5!2'?-3(#' # /%5=!2 "% 

.%9'3, -' #5(*/I(% 4:,!-3"% ./'/%6!3$% "% ./!+/%9"#: $!2, % ( ":$!# -,01%# -' 



K,%"#/%"' "% 3/02% "% ./!+/%9#-3#3' ./# #5+/%A2%"' "% #"7!/9%4#!""# -#-3'9# 
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"%,%+% 2!/# ./!9:"% "% ./!'$3"!3! /'I'"#' (#56!/ "% .!--,!A'" 5% /'%,#5%4#:, 

"! .!-'7'$3#('" %,+!/#3*9). 

  ),!A"!-33% "% #"3'/7'?-"#3' 9!20,# "%?--#,"! "%/%-3(% ./# "%,#1#'3! "% 

9"!A'-3(! /%5"!!6/%5"# (5%#9"# 5%(#-#9!-3# 9'A20 $!9.!"'"3#3' "% 2#%,!+% 

- .!3/'6#3',:. P'%,#5#/%"'3! "% 3%$#(% 5%(#-#9!-3# 9!A' 2% -' "%,%+% $%3! 1%-3 

!3 ,!+#1'-$#: $!"3/!, "% (*('A2%"#3' 2%""# #,# .! „1#-3! '-3'3#1'-$# ./#1#-

"#”, 3.'. .!2!6/:(%"' "% ./'+,'2"!-33% "% ./'2-3%(:"'3!. H -,01%#3', $!+%3! 

-/!$!('3' "% ./!'$3% -% $/%3$# #,# 1!('I$#3' /'-0/-# -% "'2!-3%3*1"#, -' ./'-

.!/*1(% (3!/#:3 3#. 5%(#-#9!-3# 2% 6*2%3 #56:+(%"# !3 ./!'$3"!3! /'I'"#'. B% 

/%5,#$% !3 3!5# .!2=!2 $*9 5%(#-#9!-3#3' 9'A20 #"3'/7'?-"# ','9'"3#, $!#3! 

-% "%,!A'"# .! '-3'3#1'-$# ./#1#"#, -*- 5%(#-#9!-3#3', $!#3! -% 70"$4#!"%,-

"! !60-,!('"# # ./'2.%5(%3 .!3/'6#3',#3' !3 (*('A2%"' "% "'$!/'$3"# 2%""#, 

.!-3/02"! -' ./%(:3 $!9./!9#-#. „).'-3:(%"'3!” "% ./!+/%9"%3% /'%,#5%4#: "% 

,!+#1'-$#3' 5%(#-#9!-3# (!2# 2! "%9%,:(%"' "% .!,'5"!-33% "% 9!20,% 5% $/%?-

"#3' .!3/'6#3',# [3], .!/%2# $!'3! "' 3/:6(% 2% -' ./%$3#$0(% !-('" ./# $/%?"! 

!+/%"#1'"# -/!$!(' # /'-0/-# .! ./!'$3%. 

H $/%?"% -9'3$% $,%-#7#4#/%"'3! "% 5%2%1#3' -.!/'2 (*59!A"#3' $!96#"%4## 

"% 3'="#3' !6'9 # -,!A"!-3 9!A' 2% -' #5(*/I# .! -,'2"%3% ./#9'/"% 3%6,#4%: 

'@N?7<@ 1. 

84'"$% "% 3/02!'9$!-33% ( 5%(#-#9!-3 !3 $,%-#7#$%4#:3% "% 5%2%1#3' -.!/'2 3'="#: !6'9 

# 3:="%3% -,!A"!-3 

*N;K 

 

-?BL:BAD 
,:B8B 8B?IK +B?IK -F;J;: ,@?>= ,:B8B K@?>=  

 "!+! +!,:9% 20 19 19 17 17 

R!,:9%  14 13 13 12 12 

)/'2"% 9 8 8 7 7 

 %,$% 5 5 4 4 3 

 "!+! 9%,$% 3 3 2 1 1 

 

C!'7#4#'"3#3' ( 3%6,#4%3% (5.080;0) -% !/#'"3#/!(*1"# #  9!+%3 2% 6*2%3 .!-

.*,"'"#  - 2/0+# -3!?"!-3#, .!,01'"# "% 6%5%3% "% #-3!/#1'-$# 2%""#, '$-.'/3"! 

9"'"#' #,# $!96#"%4#: !3 2('3'.  

K!-+!/' 6'I' .!21'/3%"!, 1' -*>'-3('"% !-!6'"!-3 "% /%5/%6!3$%3% "% -!730'/ 

' 3/02!'9$!-33% "% 5%2%1#3' 2% 5%(#-# ( 9"!+! .!-+!,:9% -3'.'" !3 3:="%3% -,!A-

"!-3, !3$!,$!3! !3 !6'9% "% /%6!3%3%. <%5# 5%(#-#9!-3 -' ./!:(:(% 3!,$!(% .!-

-#,"!, $!,$!3! .!-/%5(#3% -/'2% 5% ./!+/%9#/%"' -' #5.!,5(%. K! 3%5# ./#1#"%, 

./'2,!A'"#3' ( 3%6,#4%3% $!'7#4#'"3# (5.080;0) "%9%,:(%3 -3/*9"! ./# "%9%,:(%-

"' "% -,!A"!-33% "% 5%2%1%3% # "%9%,:(%3 5"%1#3',"! .!-.,%("! (% ( ":$!# -,01%# 

5%.%5(%3 -3!?"!-3#3' -#) ./# "%9%,:(%"' "% !6'9% "% /%6!3%3%. 

B% 4',#3' "% "%-3!:>%3% 9'3!2#$% -' ./#'9%, 1' 9#"#9%,"%3% -3!?"!-3 "% 6%5!-

(%3% 3/02!'9$!-3 (5% ','9'"3%/"% 5%2%1% - 9"!+! 9%,*$ !6'9) ' 1, % 9%$-#9%,"%3% 



 !"#$% &%"'(% 
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(5% 9"!+! -,!A"% # 9"!+! +!,:9% 5%2%1%) ' 20. )1#3% -', 1' -!730'/'" $!9.!"'"3, 

1#:3! 6%5!(%  3/02!'9$!-3 "%2(#I%(% 20 /%6!3"# 1!('$!2"# 3/:6(% 2% 6*2' 2'$!9-

.!5#/%" "% .!-9%,$# # .!-,'-"! 0./%(,:'9# 9!20,#, 5% 2% "' -' 0-,!A"# ./'$!-

9'/"! "'+!(%3% /%5/%6!3$%, 3'-3(%"' # .!22/*A$%. 

 

2. 84'":(% -' %2'$(%3"!-33% "% -/'2%3% 5% /%5/%6!3$%, #"7/%-3/0$30/%3% 5% #5.*,-

"'"#' # #5.!,5(%"%3% )DNO "% (#2% "% 5%2%1%3% (<%6,#4% 2). 

'@N?7<@ 2. 

84'"$% "% 3/02!'9$!-33% -.!/'2 %2'$(%3"!-33% "% #"7!/9%4#!""%3% 3'="!,!+#:  

-./:9! 3#.% "% -!730'/"#: $!9.!"'"3 

'7G :@ 9@J@T@D@ 
 

#;BNSBJ7K  
7:ADFEK;:D@F7EK 

 BDF;N7D;?A=7 
7:D;FC;MA 

679:;A 
?B87=@ 

*NF@NBD=@ 
:@ J@::7 

679:;A 
7:D;?;=D 

)#"3%$3#1"# $!"-3/0$4## !3 
(#-!$! "#(! 

X X X X 

86>% -#-3'9% !3 3#.!(' X X X X 

)3%"2%/3"# # .!3/'6#3',-$# 
','9'"3# "% .!3/'6#3',-$#: 
#"3'/7'?- 

X    

)3%"2%/3"# # .!3/'6#3',-$# 
!6'$3# 5% #5(,#1%"', (#50%,#-
5#/%"' # 5%.#- "% 2%""# 

X X X X 

R/%7#1"# 6#6,#!3'$# 5% 2D # 
3D +/%7#$%  

X   X 

;"7/%-3/0$30/% 5% $!"3/!,#-
/%"! #5.*,"'"#' 

X X   

</%"5%$4#!"'" 9'=%"#5*9, 
0./%(,'"#' "% 9"!+!.!3/'6#-
3',-$#: 2!-3*. 2! 2%""#3' 

  X X 

</#+'/#, -*=/%"'"# ./!4'20-
/#, .!3/'6#3',-$# 70"$4## 

 X X  

8.3#9#5%3!/ "% ./!#5(!2#-
3',"!-33% 

 X X X 

)/'2-3(% 5% #5(,#1%"', ./'!6-
/%50(%"' # 5%/'A2%"' "% 2%""# 

   X 

 

)*>'-3('"! "'!6=!2#9#3' -/'2-3(% 5% /%5/%6!3$% "% -*!3('3'" 3#. -!730'/ -% 

!6!6>'"# ( -,'2"%3% 3%6,#4% (.!-:/$! -% !4('3'"# $!9.!"'"3#3', 1#'3! "%,#1#' ' 

$/#3#1"! 5% 3/02!'9$!-33% "% /%5/%6!3$%3%, % .!-6,'2!, 3'5#, 1#'3! "%,#1#' ' ./'-

.!/*1#3',"!). 

83-*-3(#'3! "% $/#3#1'" 5% 3/02!'9$!-33% #"-3/09'"3 9!A' 2% : 0(',#1# 2! 3 

.*3#, 2!$%3! !3-*-3(#'3! "% ./'.!/*1#3','" $!9.!"'"3 0(',#1%(% 3/02!'9$!-33% - 

40 – 60%. 

</02!'9$!-33% "% /%5/%6!3$% "% #"3'/7'?-"# 9!20,# 5%(#-# "%?--*>'-3('"! !3 



K,%"#/%"' "% 3/02% "% ./!+/%9#-3#3' ./# #5+/%A2%"' "% #"7!/9%4#!""# -#-3'9# 
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"%,#1#'3! ( -/'2%3% "% 6#6,#!3'$# -*- -3%"2%/3"# # .!3/'6#3',-$# ','9'"3# "% 

.!3/'6#3',-$#: #"3'/7'?-. B% /'%,#5%4#: "% 6#5"'- ,!+#$% "%?--*>'-3('"# -% -#"-

3%$3#1"#3' $!"-3/0$4## !3 (#-!$!  "#(!, $%$3! # -3%"2%/3"# # .!3/'6#3',-$# 

!6'$3# 5% #5(,#1%"', (#50%,#5#/%"' # 5%.#- "% 2%""#. </02!'9$!-33% "% #5+/%A2%-

"' "% -,!: 5% 0./%(,'"#' "% 2%""#3' -' !./'2',: ( "%?-+!,:9% -3'.'" !3 9!>3% "% 

#56/%"%3% -#-3'9% 5% 0./%(,'"#' "% 6%5%3% !3 2%""#. K/# !6/%6!3$%3% "% +!,'9# 

!6'9# !3 2%""# $/#3#1"! 9!A' 2% -' !$%A' # "%,#1#'3! "% !.3#9#5%3!/ "% ./!#5-

(!2#3',"!-33%. K/%(# (.'1%3,'"#', 1' "%,#1#'3! "% !6>% -#-3'9% !3 3#.!(' # "% 

-/'2% 5% $!"3/!,#/%"! #5.*,"'"#' ' -*>'-3('"! (9%$%/ # ( /%5,#1"% -3'.'") 5% 

(-#1$# 3#.!(' -!730'/"# $!9.!"'"3#. 

H*5 !-"!(% "% "%./%('"%3%  !4'"$%  "% %2'$(%3"!-33% "% -/'2%3% 5% ./!+/%9#/%"' 

# #5.*,"'"#', 6%5!(%3% 3/02!'9$!-3 "% 5%2%1%3% -' $!/#+#/% (0(',#1%(%) -*- -*!3-

('3'" $!'7#4#'"3 (5(#$80). H -,01%?, 1' #56/%"#3' -/'2% 5% /%5/%6!3$% # #"7/%-3-

/0$30/% 5% #5.*,"'"#' "% ./!+/%9"#: 9!20, -*2*/A%3 4',#: "'!6=!2#9 #"-3/0-

9'"3%/#09 5% ./!+/%9#/%"', 3'-3(%"' # #5.*,"'"#' "% ./!+/%9"#: 9!20,, $!'7#-

4#'"3*3 5(#$80 6# 3/:6(%,! 2% #9% -3!?"!-3 1, 3.'. 2% -' 5%.%5(% 6%5!(%3% 3/02!'9-

$!-3 "% 5%2%1%3%. 

 

3. 84'":(%3 -' -*2*/A%"#'3!, !7!/9,'"#'3! # #5.!,5(%'9!-33% "% ./!'$3%, -,'2 

$!'3! -' $!/#+#/% 3/02!'9$!-33%, #51#-,'"% ( ./'2=!2"%3% 3!1$%. 

H%/#%"3 5% !4'"$% "% (,#:"#'3! "% -*2*/A%"#'3! # !7!/9,'"#'3! "% ./!'$3% 

(53#!$)") (*/=0 3/02!'9$!-33% "% /%5/%6!3$%3% "% ./!'$3#/%"#: 9!20, 9!A' 2% -' 

!6!6># ( -,'2"%3% 3%6,#4% (<%6,#4% 3): 

'@N?7<@ 3. 

84'"$% "% 3/02!'9$!-33% -.!/'2 -*2*/A%"#'3! # !7!/9,'"#'3! "% ./!'$3% "% /%5/%6!3(%-

"%3% 5%2%1% 

->J>FL@:7; 
*CBFK?;:7; 

,:B8B 
GBJFBN:B 

)BAD@D>T:B 
GBJFBN:B 

,7:7K@?:B 
:;BNSBJ7KB 

@'-3/0$30/#/%"! 1,8  2 

)3/0$30/#/%" 3'$-3     

 !2', "% 9!20,%    

)$','3 "% 9!20,% 1,1 1 1,1 

 

C!'7#4#'"3#3' ( 3%6,#4%3% 9!+%3 2% 6*2%3 .!.*,"'"# (*5 !-"!(% "% #-3!/#1'--

$# 2%""# #,# '$-.'/3"! 9"'"#'. H*59!A"! "%?-9%,$#:3 $!'7#4#'"3 (./'2,!A'"% ' 

-3!?"!-3 1) "% 0(',#1%(%"' "% 3/02!'9$!-33% -' #5.!,5(%, $!+%3! ( /'50,3%3 !3 ./!-

'$3% ' .!,01'" -$','3 "% /%5/%6!3(%"#: 9!20,, % -*.*3-3(%>!3! +! !.#-%"#' ' 

„2!-3%3*1"! .!2/!6"!”. @%?-+!,:9% 3/02!'9$!-3 #9%3 /%5/%6!3$#3', $!#3! -' #5-

(*/I(%3 (*5 !-"!(% "% "'-3/0$30/#/%"# !.#-%"#:. ),'2(% 2% -' !6*/"' ("#9%"#' 

"% 7%$3%, 1' -$%,%3% 5% !4'"$% "% -*2*/A%"#'3! "% ./!'$3% 5%.!1(% !3 „ #"#9%,"! 

"'!6=!2#9!3!”, 3*? $%3! !6#$"!('"! ./!'$3#3', $!#3! "' -*2*/A%3 "'!6=!2#9!3! 
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70"$4#!"%,"! !.#-%"#', "' !3+!(%/:3 "% #5#-$(%"#:3% # .! 3:= "' -' (*5,%+% 5%2%1% 

5% ./!+/%9#/%"'. 

84'"'"%3% .! 3!5# "%1#" 3/02!'9$!-3 -' 5%,%+% ./# #5+!3(:"' "% ./'2(%/#3',-

"!3! /%5.#-%"#' "% ./!'$3%, $!'3! -' -*52%(% ./'2# /%5./'2','"#' "% 5%2%1#3' 

9'A20 1!('I$#3' /'-0/-#. K/'2(%/#3',"%3% !4'"$% "% 3/02!'9$!-33% ('3#$860#&"$'*0) 

9!A' 2% -' #5(*/I# .! -,'2"%3% 7!/90,% 

'./'2(%/#3',"%='6%5!(%*55%2%1%*5-/'2%*5./!'$3 
 

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

('3"#: ./!+/%9#-3 # -' #51#-,:(% ./!2*,A#3',"!-33% 5% #5.*,"'"#' "% (-:$% 

$!"$/'3"% 5%2%1%. 

P%("#>'3! "% $(%,#7#$%4#:3% "% ./!+/%9#-3#3' -' !./'2',: -.!/'2 6/!: /%5/%-

6!3'"# 9!20,# !3 2%2'"#: 3#. # -*- -/'2-3(%3% "% -*!3('3"%3% #"7!/9%4#!""% 

3'="!,!+#: 

C!'7#4#'"3*3 5% #51#-,:(%"' "% ./!2*,A#3',"!-33% 5% #5.*,"'"#' "% 5%2%1%3% 

( 5%(#-#9!-3 !3 $(%,#7#$%4#:3% "% ./!+/%9#-3% (5)60'&+&)05&<) 5%.!1(% !3 0,6 5% 

./!+/%9#-3#3', 5% $!#3! /%5/%6!3$%3% "% -*!3('3'" 3#. -!730'/ -*- -/'2-3(%3% "% 

!./'2','"% #"7!/9%4#!""% 3'="!,!+#: ' /03#""%, # -' 0(',#1%(% 2! 1,5-1,6 5% "%-

1#"%'>#3' ./!+/%9#-3#. ;5.!,5(%"'3! "% 2/!6'" $!'7#4#'"3  (5% "%9%,:(%"' "% 

3/02!'9$!-33%) ( 3!5# -,01%? -' ./'.!/*1(%, 5% 2% 9!A' ./'2(%/#3',"!3! /%5.#-%-

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

5% (-:$% 5%2%1% -' /%51#3% "% ./!+/%9#-3 -*- -/'2"% $(%,#7#$%4#: ("'+!(#:3 $!'-

7#4#'"3 ' 1). ),'2(% 2% -' !36','A# -*>! 3%$%, 1' "'.!5"%(%"'3! "% #"7!/9%4#!"-

"%3% 3'="!,!+#: (,#:' .!--#,"! "% 3/02!'9$!-33% "% /'%,#5%4#:3%, !3$!,$!3! ,#.-

-%3% "% !.#3 ( /%5/%6!3$%3% "% -*!3('3'" 3#. -!730'/"# $!9.!"'"3#. 

'@N?7<@ 4. 

84'"$% "% $(%,#7#$%4#:3% "% ./!+/%9#-3% # "'?"!3! (,#:"#' (*/=0 ./!2*,A#3',"!-33%  

"% #5.*,"'"#' "% (*5,%+%"#3' 90 5%2%1# 

*G7D H D7G@ =BKGB:;:D

*G7D H 7:CBFK@- 
<7B::@D@ D;S:B?B87I 

+B?IK ,@?>= #7=@=>H 

+B?IK 0,7-0,8   

,@?>=   1  

#7=@=>H   1,5-1,6 

 

C%$3! 6'I' .!-!1'"! ( 3. 4.4, 9!3#(%4#:3% "% ./!+/%9#-3#3' ./# 01%-3#'3! #9 ( 

$!"$/'3'" ./!'$3 9!A' -*>'-3('"! 2% .!(,#:' "% ./!2*,A#3',"!-33% "% /%6!3%3%. 

C%3! ./%(#,! -,'2(% 2% -' ./#'9', 1' ./# /%("# 2/0+# 0-,!(#:: 

  9!3#(%4#:3% "% 01%-3"#4#3' ( 3/%2#4#!""# '$#.# ' .!-(#-!$% ( -/%("'"#' - 

9!3#(%4#:3%  "% ad-hoc '$#.#3'; 

  $!,$!3! .!-(#-!$% ' .!5#4#:3% "% 2%2'" 01%-3"#$ "% '$#.%, 3!,$!(% .!-

9!3#(#/%" 2% /%6!3# 6# 3/:6(%,! 2% ' 3!?. 
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 !3#(%4#:3% "% ./!+/%9#-3#3' 9!A' 0-,!("! 2% -' $,%-#7#4#/% "% 3 -3'.'"# – 

(#-!$%, -/'2"% # "#-$% (52!"&605&<), $%3! "% (-:$% -3'.'" '$-.'/3"! -' !./'2',: -*-

!3('3'" $!'7#4#'"3. K/'.!/*1#3',"! ' ./# -/'2"% 9!3#(%4#: $!'7#4#'"3*3 2% ' 1, 

5% 2% 9!A' 3: 2% -*!3('3-3(% "% .,%"#/%"%3% !4'"$% "% 3/02!'9$!-33% ('3'0*!60), 
$!:3!, 5% 2% 6*2' /'%,#-3#1"%, -' .,%"#/% ./# -/'2"# -3!?"!-3# "% (,#:'>#3' 7%$-

3!/#. 

),'2 !4'"$% "% (-#1$# .!-!1'"# +/0.# 7%$3!/# ./!2*,A#3',"!-33% "% /%5/%-

6!3$%3% "% -!730'/"# $!9.!"'"3# 9!A' 2% -' #51#-,# .! 7!/90,%3%: 

 2"!&,)!='2"!&,)!*5()!"#6#(!0#5*5>,*#)!0#5 
84'"'"%3% .! 3%5# 9'3!2#$% .,%"!(% ./!2*,A#3',"!-3 "% /%6!3%3% 9!A' 2% -' 

#5.!,5(% $%3! /'%,#-3#1"% !-"!(% 5% !$!"1%3',"! #51#-,:(%"' "% /%5.#-%"#'3! "% 

-!730'/'" ./!'$3, $%$3! # 5% 6G2A'3#/%"' "% /%5=!2#3'. B% 4',3% ' ./'.!/*1#3',-

"! 3: 2% -' #5.!,5(% ( -.'4#%,#5#/%" -!730'/ 5% 0./%(,'"#' "% ./!'$3#, $!?3! (*5 

!-"!(% "% (*('2'"%3% ./!2*,A#3',"!-3 5% #5.*,"'"#' "% 5%2%1%3% #51#-,:(% (-#1-

$# !-3%"%,# .%/%9'3/# "% /%5.#-%"#'3!, ($,. !6>! $!,#1'-3(! "% /%6!3%3%, "%1%,"% 

# $/%?"% 2%3# 5% #5.*,"'"#' "% 5%2%1#3' # .3. ".  

6. ."5!VO&#$& 

@%-3!:>%3% -302#: ./'2-3%(: 9'3!2#$% 5% !4'"$% "% .,%"!(%3% 3/02!'9$!-3 # ./!-

2*,A#3',"!-3 "% /%5/%6!3$%3% "% -#-3'9"# # ./#,!A"# ./!+/%9"# 9!20,#.  

P%5+,'2%" ' A#5"'"#:3 4#$*, "% -!730'/"#3' ./!'$3#, $%$3! # (*59!A"#3' .!2-

=!2# $*9 3!5# A#5"'" 4#$*, ( ./!4'-% "% 0./%(,'"#' "% ./!'$3%. C%3! /'50,3%3 !3 

3!(% -% #5('2'"# 0-,!(#:3% (#5('-3"#3' (',#1#"#), ./# $!#3! -' #5(*/I(% !4'"$%3% 

"% .,%"!(%3% 3/02!'9$!-3 "% /%5/%6!3$%3% "% -!730'/"# $!9.!"'"3#. @% 3%5# !-"!-

(% -% !6!-!6'"# !-"!("#3' +/0.# 7%$3!/#, !3 $!#3! 5%(#-# (*./!-"%3% 3/02!'9-

$!-3. F%$3!/#3', $!#3! -% !./'2',:># 5% 3/02!'9$!-33% "% /%5/%6!3$%3% "% -!730-

'/, -% /%5+,'2%"# -%9!-3!:3',"! # (*( (5%#9"%3% #9 (/*5$%. 

C%3! $/%'" /'50,3%3 !3 #5-,'2(%"'3! ' ./'2,!A'"% 4:,!-3"% 9'3!2#$% 5% !4'"$% 

"% .,%"!(%3% 3/02!'9$!-3 # ./!2*,A#3',"!-3 "% /%5/%6!3$%3% "% -#-3'9"# # ./#-

,!A"# ./!+/%9"# 9!20,#, $!:3! ' ./#,!A#9% ./# 0./%(,'"#' "% -!730'/"# ./!'$-

3# .! 3/%2#4#!""%, '(!,G4#!""%, #"$/'9'"3%,"% #  0-$!/'"% 9'3!2!,!+#:.  

P%5/%6!3'"%3% 9'3!2#$% 5% !4'"$% "% .,%"!(%3% 3/02!'9$!-3 "% -#-3'9"! # ./#-

,!A"! ./!+/%9#/%"' 9!A' 2% -' #5.!,5(% ( -,'2"#3' -,01%#: 

  ;5+!3(:"' "% ./'2(%/#3',"! # "% !$!"1%3',"! /%5.#-%"#' "% -!730'/"# ./!'$-

3#; 

  P%5./'2','"#' # ./'/%5./'2','"#' "% 5%2%1#3' 9'A20 1!('I$#3' /'-0/-# ./# 

/%5/%6!3$% "% 6#5"'- -!730'/, !-!6'"! ./# "'!6=!2#9!-3 !3 6%,%"-#/%"' "% 

3/02!'9$!-33% "% ./!'$3#/%"' -./:9! 3%5# 5% ./!'$3#/%"', $%$3! # ./# /'%,#5#-

/%"' "% .,%"#/%"# #/#,# "'.,%"#/%"# /#-$!(' .! ./!'$3%; 

  ;51#-,:(%"' "% -3!?"!-33% "% /%5/%6!3$% "% -!730'/ ./# (*5,%+%"'3! ? "% (*"-

I"# $!"-0,3%"3# # .!2#5.*,"#3',#; 

  84'"$% "% -3!?"!-33% "% /%6!3%3% .! /'%,#5%4#: "% #59'"'"#: # 2!.*,"'"#: ( 

!6=(%3% "% -!730'/"# ./!'$3#. 
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K/'2,!A'"%3% 9'3!2#$% ' 7!/9%,#5#/%"% ( 2!-3%3*1"% -3'.'", 5% 2% -' #5.!,5(% 

$%3! !-"!(% 5% /%5/%6!3$% "% -!730'/"# -/'2-3(% 5% %(3!9%3#5%4#: "% 3!5# 6#5"'- 

./!4'-, $!'3! -*>'-3('"! 6# 0(',#1#,! "'?"%3% .!,'5"!-3 5% /*$!(!2#3',#3' "% 

-!730'/"# ./!'$3#, $%$3! # 5% !-3%"%,#3' 5%#"3'/'-!(%"# ,#4%. 
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 !"#$%"#& #" '%()" #"  %*+%",$-'$'&  %$ $.+%"/)"#&  

#" $#0*%,"1$*##$ -$-'&,$ 

P'5G9' 

R!,:9% 1%-3 !3 #5-,'2(%"#:3% ( !6,%-33% "% 0./%(,'"#'3! "% -!730'/"# ./!'$3# -% "%-!1'-

"# ( .!-!$% $%$ 2% 6*2' "%9%,'"! (/'9'3! 5% /%5/%6!3$%, "! "' # $%$ 2% 6*2' !4'"'"% 3/02!-

'9$!-33% "% 5%2%1#3' # ./!2*,A#3',"!-33% "% 3:="!3! #5.*,"'"#'. @%-3!:>%3% -302#: 

./'2,%+% 9'3!2#$% 5% !4'"$% "% .,%"!(%3% 3/02!'9$!-3 # (/'9'3! 5% #5.*,"'"#' "% 5%2%1#-

3' ./# -#-3'9"!3! # ./#,!A"! ./!+/%9#/%"' "% 6#5"'- -!730'/%. B% 4',3% -% 2'7#"#/%"# 

!-"!("#3' +/0.# 7%$3!/#, $!#3! !$%5(%3 (,#:"#' "% 3/02!'9$!-33% # ./!2*,A#3',"!-33% "% 

/%5/%6!3$%3% "% -!730'/, % #9'""!: 

  H#2 # -,!A"!-3 "% -*52%(%"#: -#-3'9'" ./!+/%9'" 9!20,; 

  M2'$(%3"!-3 "% -/'2%3% 5% /%5/%6!3$%, !/+%"#5%4#:3% "% 2%""#3'  # .,%37!/9%3% 5% #5-

.*,"'"#' $*9 (#2% "% #5+/%A2%"#3' -!730'/"# $!9.!"'"3#; 

  )*2*/A%"#' # !7!/9,'"#' "% ./!'$3% "% (*5,!A'"#: 5% /%5/%6!3$% ./!+/%9'" 9!20,; 

  C(%,#7#$%4#: # 5%#"3'/'-!(%"!-3 "% ./!+/%9#-3#3'. 

K/'2,!A'" ' .!2=!2 5% !4'"$% "% -,!A"!-33% "% ./!+/%9"#3' 9!20,#. P%5+,'2%"# -% =%-

/%$3'/#-3#$#3' "% -#-3'9"%3% ./!+/%9"% -/'2% 5% /%5/%6!3$% # "% #"7/%-3/0$30/%3% 5% 

#5.*,"'"#', $!#3! -% -*>'-3('"# !3 +,'2"% 3!1$% "% 3/02!'9$!-33% "% /'%,#5%4#:3% "% 

(-'$# !32','" 3#. -!730'/"# $!9.!"'"3#. O'7#"#/%"# -% !-"!("#3' ','9'"3# "% ./!'$3-

"#3' /'I'"#:, $!#3! !$%5(%3 (,#:"#' (*/=0 3/02!'9$!-33% "% ./!+/%9"%3% /'%,#5%4#:. 

@%6',:5%"# -% ":$!# %-.'$3#, $!#3! !./'2',:3 /%("#>'3! "% $(%,#7#$%4#: "% ./!+/%9#--

3#3', $%$3! # 3:="%3% 9!3#(%4#: ./# #5.*,"'"#' "% (*5,!A'"#3' #9 5%2%"#:.  
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Abstract 

Main part of researches in the area of software project management is concentrated in direction of 

development time reduction, but do not refer problems of estimation of efforts, needed for task 

implementation and their duration. This paper suggests a methodic for estimation of planned labor 

- consumption and of task duration of system and application programming of business software. 

For this purpose, main groups of factors influencing over software development labor-

consumption and task performance duration have been defined as follows: 

  Type and complexity of the software module, which is developed; 

  Suitability of the development environment, data organization and execution framework to the 

software components type; 

  Design contents and layout of the task assigned for development; 

  Programmers qualification and motivation. 

An approach for estimation of the software modules complexity is proposed.  The 

characteristics of development environment and execution framework, which are essential to 

efforts needed for each type of software components development, are considered.  

Main items of module design, which infer programming efforts, are defined. 

Some aspects, which determine the level of programmers’ qualification and their motivation 

during assigned task execution, are outlined. 

As a final result, a methodic for estimation of planned  labor – consumption and task duration 

of programming of business applications software components using the defined factors, is 

developed. 




