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   (design patterns)  
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3.  .  -     
 . - .: - , 1999. 

4.  . .   / . . :  
( ), 2001. 

5.  . .       
 . . : ( ), 

2001. 
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  (Project Board).      
,       

    . ,  
      ,  

  ,       
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3.4.1.    
 

        
      .  

        
  ,     . 

 
       
       

.  
  : 

1.     / , 
 ,       

 50 . .  
2.      ,  

    ,    
    150 . .  

 
       
.    ,     

  (  10),  (  10  20)   (  20).  
      : 5, 

15  25, .      , : 

∗         
   15 . .; 

∗        
  20 . .,   –  30 . .; 

∗         
   20 . .,     

  – 40 . . 
 

       
      3.2. 

 
 3.2 

  , . . 

  
 

, 5 , 15 , 25 

 5×15 – 50 = 25 15×20 – 50 = 250 25×20 – 50 = 450 

 5×15 – 150 = –75 
15×30 – 150 = 

300 
25×40 – 150 = 850
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,       ,   
   .   ,     ,   
  .       
 « » – ,      

 ,          
.          – 

   ,         
  . 

 
,    3.2,   

 (payoff matrix) .    
 j,   – i,   ,  

      i   
 j,  aij. 

 
   aij,    

(risk matrix) rij.      , 
   ,        

,   ,    .  
, ijij

i
ij aar −= max .      

   3.3. 
 

 1.  
 , . . 

  
 

, 5 , 15 , 25 

 25 – 25 = 0 300 – 250 = 50 850 – 450 = 400 

 25 – (–75) = 100 300 – 300 = 0 850 – 850 = 0 

 
         

  : 

•   . 
     

 : ij
ji

amaxmax .     

  : i=2, j=3,  , 
  850 . . 

•     (Wald). 
      

    , . . 

ij
ji

aminmax .       : i=1, 

j=1,  ,   25 . . 
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•     (Savage). 
  ,    

 ,   .  
   , . . ij

ji
rmaxmin .   

    : i=1, j=2,  
,   250 . . 

•    –   
(Hurwitz).     

      
 .     
  p     

   ⎟
⎠
⎞⎜

⎝
⎛ −+ ij

j
ij

ji
apap max)1(minmax . 

 p    [0,1].  p=0   
   ,   p=1 –  
 .  p=0,5.  : 

0,5×25+0,5×450 = 237,5, 

0,5×(–75)+0,5×850 = 387,5,     : i=2, 
 ,   387,5 . . 

 
 ,       

 ,    – .   –  
        .   

  –       
     . 

 ,         
  .      ,  

   .   
  « »,        

.  ,       
    . 

,        
   .     

 .  
 

   pi      
,     ,   

  : max j ij
i

j

p a∑ ,    

 ,     ,  
   : min j ij

i
j

p r∑ .  , 

        . : 
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( )min min max min max min max ,j ij j ij ij j ij j ij j ij
i i i ii i i

j j j j j

p r p a a p a p a C p a
⎛ ⎞

= − = − = +⎜ ⎟
⎝ ⎠

∑ ∑ ∑ ∑ ∑
 

  – .  
     .  

    ,     
. 

 
  .  

      :  

∗    – 0,4; 

∗  – 0,4; 

∗  – 0,2.  
 

 : 

0,4×25+0,4×250+0,2×450 = 10+100+225 = 335 . .,  

0,4×(–75)+0,4×300+0,2×850 = –30+120+425 = 515 . .,  
    i=2,  ,  

  515 . .  
 

 ,       
   .    

     ,      
-  . 
 

3.4.2.    
 

      
.        

   .  
 

    . 
       

       
    .   

  50 . .         
  ,       
 0,6    0,2      

 .  
 

     3.4. 
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 3.4 
   

    
  , 5 , 15 , 25 

, 5 0,6 0,2 0,2 

, 15 0,2 0,6 0,2 

, 25 0,2 0,2 0,6 

 
,      ,  

    ,    
  0,4, 0,4, 0,2, . 

        
  .      
 ,  ,    

– «  »,      .    
      

« ». 
 

        0,33×25 = 8,33 

    241,66    0,33×250 = 83,33 

        0,33×450 = 150 

        358,33 

        0,33×–75 = –25 

    358,33    0,33×300 = 100 

        0,33×850 = 283,33 

 

          0,6×25 = 15 

      155    0,2×250 = 50 

          0,2×450 = 90 

    185       

  0,4        0,6×(–75) = –45 

      185    0,2×300 = 60 

          0,2×850 = 170 

         

          0,2×25 =5 

      245    0,6×250 = 150 

          0,2×450 = 90 

    335       

0,4x185+  0,4        0,2×(–75) = –15 

0,4x335+      335    0,6×300 = 180 

0,2x555-          0,2×850 = 170 

50= 602         

          0,2×25 = 20 

      340    0,2×250 = 50 

          0,6×450 = 270 

    555      

  0,2        0,2×(–75) = –15 

      555     0,2×300 = 60 

          0,6×850 = 510 
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  . 
 

•  –    .   
       

 ,  « »  « » 
  . ,    

    , 
     . 

      , 
      . 

•  –     .   
      



 59

    
  . 

 
      

,     .  
, ,        

   .    
  ,      . 

     ,   
    ,    

 ,    ,  
.     ,   
     ,     
.   ,        

,     .  ,  
        (  

   )    .   ! 
  – ,    .   

 .     
       

  ,    , 
 ,   . 

      20-30,  
     

(         
 )      

  ,       
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.   ,     
        

         
        . 

      
« »,        

.        
. ,       

: 

•     ; 

•    ;  

•       . . 
       ? 

   ,    
.       

  , ,   ,   
      

 .   ,    
        

. 
 ,   ( )    

.     .    
    – ,   

      –   
  . 

 
     , 

     :  

1)  ,   ; 

2)         
  ; 

3)        
  ( ),    
       

; 

4)         
  ; 

5)    ; 

6)   ; 

7)       –  
  ; 
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8)      
  ; 

9)     . 
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√    – 1 ,   
   ,   

.  

√      ,    
     ,  

    .  

√     10 ,  
    ,    

      
,       .  

√    30       
    -  

,  . . 
 

 ,   «    
 »    .    

  –  , , 10  30 ?  
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3.6. «  »   3 

 
 

 

 

3.7.     
 

 
1.  . .  . .   . - .: 

" - ", 1991.  
2.  . .   ? .: , 

1990. 
3.  . .    

. .:   "   ", 2005. 
4. . , . .   . .: 

  " ", 1997. 
5. . . .     

 . .: - , 2002. 
6.  . . - . .:   

, 1996. 



 64

 4.   
 

4.1.  
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   ,   ,  ,  
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    , : 

•       ,   , 
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•          
    

;  

•         
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      : 
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•  . 

•       
. 

•        
  . 

 

4.2.     
 

 
   « »    , 

  .  

•     . 
     

 . ,    
 ,    ,   

    .   
   ,  

   . 

•    

.       



 65

  .    
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,      
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 –      
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     ,  
     . 

 

  ,     
     ,  
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 ,  
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     ,  
  ,      .  

 

4.3.   
 

       
   .    

 ,      
( ). 

       
    . 

 
        

  . 

∗   /    
(    ).   

      
 , ,  
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     , 
    . 

∗ ,    
  (Enterprise Resource 

Planning (ERP) –   ). 
 ,  ,   

 (    )  
    . 

∗   ( - , ,  
 (standalone) ).  , 

 ,     . 

∗ « »  (  ,  
  ).  –  

   . 

∗       
 ,     

(      
,   70  .,   – 

   ,  
 COBOL   mainframe-   50-60  .).  

:  ,  ,  
 ,    

  ,  
 ,    

    
 . 

 
      

 . 

∗      («  »). 

∗     (   
)     

 («  »). 

∗       
. 

∗  «  ». 
 

     / . 

∗   –     
     ;  

  ,  ,   
.  
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∗   –    
   ,    
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∗       
.  

∗   –   : 
 , , ,  
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 . 

 

4.4.      
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,      , 
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 , ,  ,   
,   .  ,   

,     .  , 
  ,    . 

          
  ,    ,   

   : 

•     ; 

•    ,  
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 ,        
   ,     
 ,   (  ),   
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   (Project Life-Cycle) –  
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  ,       , 
       .  

  (Software Enginering)  
       — 

  ,     :   
   (    ,  

 ).      
      ,   

      
  .  

       
 –  (  )  

 (  ).  
 

 –   , 
     .  

 
    ,     

 .      
    ,   , 

, ,    .  
 

 —      
,      

   ,  
    .   
  ,      

  . 
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   ,   

  —  —     
. 

 



 70

 —   , 
      

 ( , , ),   
 . 

 
,    ,  

      ,  
, , ,    .  

 (   )   
   ,     

      .  
     

  . 2.  
 

 

 

 

 

А  П  П    
 

 

. 2     . 

 
,        

 . ,      
     (    

).           
     .  

4.4.2.     
 

       
.  

•     .  
,         
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 ,     .  
     (  

60-  — 70-   XX ).  
o 1968 . —      

  (Software Engineering).  
o 1975 . — 1-    IEEE.  
o 1979 . — 1-      

.  

•     (  70-  
 XX  —  ).  

o 1973 . —   (Douglas Ross)  
    SADT 

(Structured Analysis and Design Technique). 
   IDEF (Integrated 

DEFinition).  
o 1985 . —   (Harlan Mills) 

     
.  

o 1997 . —      
   UML (Unified 

Modeling Language).     
     

 ,    
UML.  

•       

   (  80-   XX 
 —  ).     

 .  
o 1978 . —      

  ( ) —  
,    
,      

 .  
o 1985 . —      

    (   
      

).  
o 1994 . —     

,     
      

 DSDM (Dynamic Systems Development 
Method).  

o 1995 . —    ISO 
12207:1995 «Information Technology — Software Life Cycle 
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Processes»,    
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   .  
   .  

•  ( , ) .   
      
       

  .     
  ,    

     .   
  ,  .  

o     .  
  .  
  .  
  .  

o  .  
  .  
  .  

o   .  
  .  

 
    

 
     ( )  
.   — ,   

,       
  .   — , 

. .    ISO 12207:1995.   
    ,  

     .  
      

.  
•    .  
• .  
•  .  
• .  
• .  
•   .  
•   .  
•   .  
•  .  

  ,   
  

ISO 12207 [ISO/IEC 12207:1995],    .  
•  .  

o .  
o .  
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o  .  
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. 3       

 
 1980       

 19.102-77,     ,  
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      .  , 
         

1. 
 2.  

    19.102-77 
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1. 
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  .  
  

  .  

 
 

 

    
   .  
  .  

   
 .  

 
 

   
. 

 
 
 

    
    

19.101-77.  

4.  
 

 
 

,    
   . 

  
, , 

ё -     
. 

   
   

 .  

5. 
 

  
 

. 

     
   

  ( ) . 
     

     
( ) . 

     
 .  

 
: 

1.     ,   
   —    . 

       
.  

2.  ,     ( )  
,          
.  
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4.5.      
    

       
       

    . 
 

 . 

       
      

      .  
    «     » 

        , 
   ,     .  

,         
      .  

      
 : ,   . 

    «  » 
 .      

    ,    
       

,       
.   ,  ,    

,  ,  ,  . 
 

 . 

       
.     (   

)       
 –       

   «  »,   .   
  , ,  . ,  
      . 

     
          

      
   .  

     
 (Rational Unified Process (RUP)).    

    , RUP 
 ,     
     

 (Unified Modeling Language (UML). 
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   .     
  .  

 

4.6.    
 

     .  
      ,   

    .  
 

      :  

•  ; 

•  ; 

•   .  
 

   :  

•     ; 

•   .     
      

 ; 

•       . 
      

.      
 ,  « »     

 ; 

•  ,     . 
       

 ; 

•     . 
 

     -    
 .   ,    
         

 50%  .     50% 
  ,  ,  ,    

     . 
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4.7.      
    

 

 –     
  ,   . 

 –   /   , 
    . 

 

4.7.1.   
 

    :  

•    :  
o    ;  
o    ;  

•  :  
o ;  
o ;  
o ;  
o ;  

•    :  
o  ;  
o  .  

 

4.7.2.     
    
     

(http://www.citforum.ru/programming/prg96/sukhomlin.shtml).  

•  ,    .  
o International Organization for Standardization (ISO) – 

   .  
1947   25    

,      
    

 .   
  International Organization for 

Standardization (ISO).   
    ,  «ISO» 

—   ,  « ». 
o International Electrotechnical Commision (IEC) – 

  .  
o International Telecommunication Union-

Telecommunications (ITU-T) –    
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 – .  1993  
   International Telegraph and 

Telephone Consultative Committee (ITTCC) – 
    

  .  

•     
.  

o Institute of Electrical and Electronic Engineers (IEEE) – 
     .  

o Internet Activity Board (IAB) –   
 .  

•  .  
o Object Management Group (OMG) –   

. ,  ,  
CORBA, UML, XMI, MOF. 

o /Open – ,   
  .  

o Open Software Foundation (OSF) –   
 .  

 1987  ISO  IEC      
       – 

Joint Technical Committee 1 (JTC1) –   
 1.       
     .  

 

4.7.3.     
 
B        

    ,   
   ,     

.  
       

•        – 
PMBOK (Project Management Body of Knowledge),  

•       
(Guidelines to Quality in Project Management) — ISO 10006,  

•       — 
PRINCE 2 (PRojects IN Controlled Environments),  

        
    .  

       
      PMI 

 – Portfolio management,   PMBOK   
    — OPM3.  
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 ,     

 ,      
      

  (PM ICB),   
   IPMA ( ),   
     —    
  ( ).     

     
 .      

    AIPM   
 PMI     
  – PMCDF,    PMI  

     (PMP).  
      

    ,   
      , 

   ,    
     . 

    –    
  OPM3 (PMI)    

      Program and 
Project Management for Innovation of Enterprises (P2M). 

 ,     
 ,   ( ), VZPM 

( ), GPM ( ), AFITEP ( ), CEPM ( ), 
PROMAT (  )  .     

  : BS 6079 (British Standards Board, 
1996 .), DIN 69 900 series x-50-100 series (German standards DIN 69 900 to 
69 903 and 69 905), APM BOK ( . 3.0) (APM Association for Project 
Managers: Body of Knowledge, .  1996 . (  3), High 
Wycombe, 1996 .), Australian National Competency Standards for Project 
Management (AIPM (Sponsor), 1996 .). 
 

       (PMBOK) 
 

     
   (PMI – Project Management Institute).  

PMBoK Guide     
 ,    , 
    (best practices)   

,   ,     
       .  

 
  : 
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•      
 ;  

•        
 ;  

•       
      

 –  (Project Management Professionals);  

•         
  . 

 
        

 ,    ISO 
9001:2000.  ,      

. 
 

  ,   PMBoK, 
  ,      

 (       ,  
 , ,    , 

    ,   
),   ,     : 
   ,  , 

   .  PMBoK   ,   
 ,       
:    ,   

  ,   . 
        

   ,  
  ( , , , 

, )     ,  
   ,    

 (  , , , , 
,  , , , 

  ).     
.      ,   

  (tools and techniques)    
.      

,       
. 

 
   PMI       

PMBoK,     :  

•      – 
Government extension to PMBoK, 
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•     — Construction 
extension to PMBoK, 

•   – Practice Standard for Earned Value 
Management, 

•     — Practice 
Standard for Work Breakdown Structures  . 

 1999  PMI PMBoK    
  «    »   PM.  

 PMBoK Guide,  2000 ,   
  ANSI   2001 .  PMBoK PMI 

     PM   
    PMI      

 .       
          

« - » . ,    
PMBoK, «...           

».   PMBoK PMI    
   PM   ,  

     . ,  
       ( , 

  ,    
 ),       . 

 
      (ISO 10006) 

 
   1980-  .    

        
        

       
   -   

.        
       
.          

      , 
        

     
.  

    
      

  (  )   
 ,       . 

        :  
   ,     (  

  ,     , 
  , , ).  
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    ISO 9004-1. ISO 10006 
     .  

    ,   
       

   .     
 .    —  , 

   , , , , 
,  ,   -

  ( ). 
  ISO 10006    

   —   ,   
,        

   (   , 
 , ,    ). 

       
        
  . 

     ISO 8402,  
 ,  ,  ,  ,  

, ,   .     
 ( , ,   ) 

     .  
        PMBoK 1996, 

        
.     ISO  9000,   

  . 
 

    
  

 
       

PM    ( . 4):  

• ;  

• ;  
  ;  

• ;  

•   ;  

•   ,   
   PM. 

,   ,     
       

  ,       
. 
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. 4.    

       
 

    
       

 - . ,   IPMA 
 4     , 

 IPMA.       
 ,      ,  

    .    
    ,   

IPMA   .   AIPM  7 
 ,      . PMI 

( )    ,   
      .  2000  

      
      
  Internet   .    

        
;    —    

   PM. 
         

.        
  .      

  PMI,     —  
AIPM,      « » , 

   IPMA, APM, GPM  . 
IPMA    ,   

     ,  
,      

     ,  
     . 
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    «  » (Body of 
Knowledge).      , , 

      PM.   
      

 .     
   20     Body of 

Knowledge on Project Management (PMBoK)    
.        

      
     PM. 

  PM   , 
      

 ,  ICB IPMA.     
      

  ,   IPMA.  
    ICB IPMA   

 ( )  
  IPMA. 

    IPMA  (    ,   
)       . 

 

   

International Competence Baseline (ICB) —  
     PM,    

 IPMA.  32 -  IPMA     
   ;    

   ,  ICB, 
 16 . 

ICB       
 ,       

 . ICB  42  (28   14 
),     , 

      . 
ICB   ,    . 

      : Body 
of Knowledge of APM ( ); Beurteilungsstruktur, VZPM 
( ); PM-Kanon, PM-ZERT/GPM ( ); Criteres d’analyse, 
AFITEP ( ). 

   IPMA    
        

 (National Competence Baseline — NCB)    
ICB     ,      

  .    
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  IPMA   ICB   
    EN 45013. 

 

   

ICB         
       

  ,    IPMA.    
       ,   

 IPMA,  ,  , ,     
  .     

    PM,  
  ,  PMI PMBoK Guide.  

 

4.7.4.      
 

 
       

     : 

• ISO 12207       
  ;  

•   ISO 9000:2000    
 ; 

•   CMM/CMMI     
 -    

    
; 

• ISO/IEC15504 (SPICE)    -
. 

  ,     . 
 

 ISO 12207 
 

 ISO 12207       /  
12207-99.    -  

  ( )  ; 
         23 
 1999 . № 675- .  ,   

 ,     
  ,      

 .   ,   
,  :   ,  

 ,     
;    ,    , 

,     . 
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 ,      , 
,   ,       

.       
 ,  .    

  :    ,  
   ,     

 .      
 ,   ,  

,   .  
 

  ISO 9000 
 

  ISO 9000:2000    
     ,  

     , 
     
 ,     

 .     
 :  

•   ,  

•  ,  

•  .  
   ,   ( , 

)     . 
       

  . 
  ,    

   ,     
  .   , 

       (    
,       )  

   (      
  , ,  

  . .).  
   ,    

         
    . 

     ,  
   .  

     
,    . 

    ,     
   ,    

      ,    
  .         
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  ,    « »  
 .  ,   

  ,  ,  ,    .  
    ,    

    . 
 ,     ISO 9000 

       
 .       

     ,    
      

.     
       
     .   , 
  ISO 9000     , 

      
 ,   ,    
,    ,       

 ,     .  
 

  CMM/CMMI 
 

  CMM/CMMI   SEI (Software 
Engineering Institute),      

       -
.       1993 .,  

      —    
    1986 .      

  CMM (Capability Maturity Model —  
 )     

 ,  ,      
  .      2. 

 
 3. 

  CMM 

 

№ 

 

     

1       
,     

    

2    
.   

 .  
 .   
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 .  
 .  
 

3   .  
  . 

  . 
  .  

 .  
 .  

   

4    .  
    

 

5    . 
  

.   

 
      CMM, 

    ,    
   . 

 CMM   ,     
      (  3).  

 

 4.  
  CMM 

 

System 
Engineering CMM 
(SE-CMM) 

     
–   (  , 

     )  
  (   

  ) 

Trusted CMM (T-
CMM) 

     
  ,   

    

System Security 
Engineering CMM 
(SSE-CMM) 

    
 ,   

 ,      
   

People CMM (P-
CMM) 

     
  

Software 
Acquisition CMM 
(SA-CMM) 

    
    

Integrated Product       
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Development 
CMM (IPD-CMM) 

        
    

 
     CMM 

,         
.         — 

    CMM  
        

 ,    . 
   CMM    

« »  .    
   ,     

     .   
,        

  ,   . 
     ,   
 CMM    .  , 

      CMM,  
       

  ,     ,   
           

     .   
     «   

 ». 
      

 .   CMM    
  ,    .    
  « - » ,  

       CMM,  
      ,   

  -   . 
   CMM    

SEI — Capability Maturity Model Integrated (CMMI) —  
  .  CMMI   

 ,     CMM  
 -       

     . 
     « » 
        

,  CMMI     — 
, ,  CMM,  , 
.      

  (Maturity Levels),    (Capability 
Levels),      .  
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 4      CMM,   
    CMMI   

   CMMI. 
 

 5. 
    CMMI 

№ 

 

 

 CMM 

  

 

 

CMMI 

 

 

 

 

CMMI 

0 – –  

1    

2    

3    

4   
 

 
 

5    

 
 SPICE 

 
 SPICE   Software Process 

Improvement and Capability dEtermination.   SPICE: 

•      
    

  ;  

•    ,    
.  

 SPICE   ISO   1991     
       .   

SPICE   , :  

• STD (Compita);  

• CMM (SEI);  

• TRILLIUM (Bell);  

• SQPA (HP);  

• BootStrap (Esprit);  

• HealthCheck (BT);  

• ISO 9001;  

• SAM (BT).  
 

     CMM  SPICE 
      «  »,  

 6 (  9    32  
);   (5)    (29),  
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    (best known practices,   
200).   SPICE     

 ,   CMM,      
 .      

, ,       , 
  ,    — ,  ,  

    ,      
.      

  SPICE.   5   
  SPICE     ISO 9000. 

 
 6.     

 

  

      

   ,   

    

      

      

    

    

      

 
SPICE    , 

        
.     SPICE ,    

    (  
,    ),   — 

 ,    —  .  
,       

 ,        
    . ,   

 , , , ,  
     .  

,   , SPICE       
    ,      

.    ,   SPICE   
 ,    SPICE 

    . 
 

 7.  
 SPICE  ISO 9001 

 

SPICE ISO 9001 
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  , 
    

   

 ISO 9001   SPICE  

 
 8.  

 SPICE  CMM 

SPICE CMM 

   ,  
  

    
   

   
  

    
  

     
  

        

       

 

4.8.  
 

      
     ,   

 ,     , 
        

. 
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4.9. «  »   

 
 

4.10.     
 

 
1.  . .   . 

   "  ". - 
: -   

 , , 1998.  
2.  .  -     

 . - .: - , 1999. 
3.  .  .   

     
. - .: , 2001. 

4. Conger, Sue A. The New Software Engenering. Wadsworth 
Publishing Company, 1994.  

5. Pierre N. Robillard, Martin P. Robillard. Types of 
collaborative work in software engineering. // The Journal of 
Systems and Software 53, 2000, pp. 219-224. 

6. Rob Thomsett. Effective Project Teams: A Dilemma, a 
Model, a Solution. American Programmer, July-August 1990.  

7. Vliet H. V. Software Engineering: Principles and Practice. 
Join Wiley and Sons, 2000.  
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 5.   
 

5.1.  
 

 –    .  
       , 
   ,    , 

      .  
 

       
     . 

 
    , : 

•        ; 

•       , 
    ;  

•       
 ; 

•      
 . 

 

      : 

•      

•   

•      

•    

•  -   

•    

•       
 

5.2.    
 

      
  ,   , 

       
.  
 

   –    
  .  

 
    : 

1.      , 
     . 
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2.   .  . 
 .  «   

»     . 
3. Э   .    

  . 
 

5.2.1.   
 

     .   
   .    

      .  
       

  .    
,         
 ,        

  . 
     

 ,     
 .    « », 

   ,      
-  . 

 

5.2.2. Э    
 

        
    ,    .  

      (  
    )  

•     ,   
 .      

   .  
•        

.   ,   
       .  

 
       

      .  , 
 ,     .   

       
 (     )  
   (     

 ).    (  
 )    ,    

   .  
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5.3.  :    
 

    ?     . 

√        –  
   .  

√        
.  

√     .   
      
.  

√  –       
.  

√     ,  ,  
 ,    .  

 
,      –  

    .  

 

5.3.1.   
 

       
     –   

  ,      
.  

       «  
 ».       

  ,    
      

  ,    
     

. 
      

    .    
     ,   

        
       

. 
   ,   –  

  .     
  ,    

   ,      
       

   .  
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 –    . 

 

5.3.2.    
 

        
 . 

• .     , 
   ,     

. ,  «    
  »  .  

    «     
  90%     » 

      
« » .  

• .    ,   
    . ,  

«     
        » 

    .    
  «     

        » 
   ,     . 

• .     
 ,    , 

      . ,  
«  ,   

  » : ,  
      

 .      «  
,      

  10%» .  

• .      
     . 

,  «     
 »  «    
  »    (  

,   ).    
( )  ,    ,  

      .     
 «  ,    , 

  Х       Y 
- »    (   
 ). 
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5.3.3.    
 

    ,  
       , 

   . ,   
 ,  : 

• ,   ; 

• ,   ; 

• ,      
. 

 

   –    , 
          
. 

 
,  ,  ,    

. ,      
    . ,  , 

      .  
  ,      

   .    –  
 ,      

. 
 

5.3.4.    
 

       . 
          

. ,     : 

•   - ,    
  ; 

•   ,  ,  
  ; 

•    ,   
  . 

 
       

     .   
   .    

    . 
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5.4.   
       

   .    
     . 

 
    : 

 .     
,        ,  
   .  

 .      
 . 

 .       
      . 

,      
   . 

 
      

,     .   
      .  

       
     , 

 IEEE.   ,   IEEE  
  ,     

 ,   .  
 

        
IEEE: 

 
 SVVP (Software verification and validation plan) –  

  .  
  ,      

    ,    
    .   

       
.  –      

    ;  
  ,    .  
     ,  

     (Independent V&V, 

IV&V). 
 

 

 –    
   . 
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 –     

    . 
 

 
 SQAP (Software quality assurance plan) –   

  . 

  ,      
   . ,    

  ,    , 
  . . 

 
 SCMP (Software configuration management plan) –  

   .  

  ,      , 
    ,      

.         
,         

,    ,      
,     .  

 
 SPMP (Software project management plan):   

 , ,    ,  

.  
  ,    . 

     ,  
  .      

 ,      
 .        

   ,       .  
 

5.5.       
 

     – 
,      

« »     .  
        

  .  
      .  

   .  
    .  
   .  
  .  
    .  
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     .  
    .  
  ,    .  
   .  
   .  
  . 

 
 ,      

  .   
 ,        

    . , 
        (    
  ),      ,  

       
,         

.       
    . 

 
       

 .  

•    , , .  

•      .  

•        
  .  

 

5.5.1.      
 

       . 
 «  »     

  .  
   ,     ,  

     . , 
  ,     

     .   
      :  

  ,        
  .     , 

  ,     
.  

     ,    
   .    

    ,    , 
        .  

    ,   . 
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      . 
         

   . 
 

  –       . 

 

5.5.2.      
 

       
( , )     . 

   : 
 

√       .  
         , 

         
.  

√      .   
     .  

√   .    ,  
   ,       

. , ,      
 .  

√   .  ( , 
)      ( , 

)       
  n.  n – ,     
  . 

√   .   
    ( , ) 

  .     — 
 ( ),  ( )   ( ).  

   ( , )   
  :  

  : (O+2* + )/4;  
  : ( +4* + )/6.  

 

5.5.3.   
 

      
  ,     

  « »   .   
       

 ,      
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 .     
  : 

        
    .    

  –      . . 
      

.  
    ,   

   ,    . 
     «    

».     ,   
  .       

  .   
    . 

 

5.6.    (WBS) 
 

   – WBS (Work Breakdown Structure) 
  –   ,    

      ,  
    . 
 

5.6.1.     
 

       
 : 

• Work ( ) –     
,      

   ;  , 
,   ,   

   ,    ; - , 
       

  ( ). 
• Breakdown ( ) –     

,   . 
• Structure ( ) –   

     , 
 -    . 

 
  ,     

(WBS)   : 
•        

;  
•      ;  
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•      (  
  /   . .   

 ).  
 
WBS          

,   ,    
  ,  

    . WBS  
         

.  
WBS   ,   

  .       
      
 ( ,   ,   
 / ).    

    
 ,      

 ,      .   
       

.         
   ,     

.      
      

( , ),       
   ,  ,     

    . 
WBS      ( )  

  ,     
 (     )  

 ,     
 ,    ,    

,     .  
  WBS       

  ,   
 .      

 ,   (  
)     

  WBS      
  . 

       6 
 WBS: 3      

 , 3       
.   WBS     

 ,     
    ,   
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.       , 
  ,     

,  ,   ,     
.  

 
 , ,  WBS: 

   ;  
    ,   

     ;  
      

    ;  
       

,       
.  

 

 

WBS –          
       

 ,      
.  

 

 

5.6.2.   WBS 
 

 PMBOK (Project Management Body of Knowledge) 
 WBS,   ( )   

.       « , 
    ,   

   ,    ,  
    ».    
,  WBS    : 

√      
; 

√    ( ) , ,  
   . 

 
      .    

   ,   , , 
 ,  .   ,  

    –      
.  WBS     ,    
. 

      
     , 
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       .  
 WBS     

  ,     . 
 

5.6.3.     
 

  WBS     
  . 

+ .   WBS  
   .  

+ .   WBS   
   ,  

  .  
+ .    

  ,    
,     ( , 

,  , ). 
 ,     

WBS ( )       
.  

+ .      
       

   .     
 ,   

,    ,   
  .  

+ .   WBS   
  ,   WBS, 

       . 
,    ,  

      
     

.     WBS  
 .  

+ .   WBS (  ), 
      

  ,    
    WBS 

.  
+ .        

    WBS.  
+ .    ,   

 ( ,  ,   
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   . .)     
   .  

+ .      
      

.  
 

  WBS     
        

.    . 

−       
        

. ( ,    WBS —  
  ). WBS —  , 

    
  ,     

  .   
WBS      . 

  WBS    
 .  

−     WBS   
   -  

(  ,      
).          

, , ,      
     .  

−   WBS,    
,      

   ( , , 
),      , 

       
    .  

−    ,  
   ,   

,    .  
       .  

−        
     ( ) — «   

   ».  

−     
,    , , 

   , , 
    .  
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5.6.4.     
 

 WBS     
         

 ,     ,  
      
 .  

       
  WBS.       

    ,  
  WBS.  

    ,   
    WBS. 

 
 :     WBS? 

 

№   

1. 
      

      ? 
  

2. 

       
?      

    , 
      

    . 

  

3. 

 ,     
,  ,     

 ,    ( ) 
? 

  

4. 

      
   ,   

  ? 
  

5. 
       

     ? 
  

6. 
     

    ? 
  

7. 
       

     ? 
  

8. 
       

 ? 
  

9. 
  ,   

    ? 
  

10. 

   ,   
      

     ?  
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11. 
       

 ? 
  

 

   ,   WBS   
     ,    

    .    
      . 
 

       
  WBS    ,    

         
      . 

 WBS         
.   ,   ,    

,        
.  ,     

« » ,     , 
   ,     

 ,   ,   ,    
         

 .       
      

. 
 

5.6.5.      WBS 
 

       
     WBS.  

 – ,       
 –       

. 
      , 

      ,  
  ,   , , 
   .    WBS  

     . , , 
       

 ,     .   
         ,  

    ,     
      ,   

 ,   , ,   , 
    . 
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      –    
   ,      . 

      (   
 , ,   . .)  , 

      .  
    ,    

,     ,   
        
.        

,    . 
,    ,    

  .    
    ,     

,        .  
     

     . 
 

5.6.6.       WBS 
 
WBS   ,    

 .        ,  
 ,        . 

     , 
        

 . 
 

      
    WBS,    
     WBS. 

√        
,      
?  

√       
      

 ,   WBS?  

√        
  WBS?     

   WBS - ,     
 - ?  

√         
   ?  

√    ?  

√        
 ?  
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√        
  ( . .    
 WBS    

)?  

√        
  ( . .   ,   

WBS,  )?  

√        
 ?  

 

5.6.7.  WBS 
 
WBS       

 ,  ,    
  .   WBS     

,   .   WBS 
,         

. 
 

   WBS    

: 

1.     –   
  ( )    

 .  

2.    ,   

   ( ) . 
       

,    ,        
 ( ,     

 ).  

3.      

       

 .       
     

( ) .  

4.  ( )   WBS   , 
       , 

      ,  
   ,   

  .  
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    WBS,    
  ,     

-  .  
 

5.7.  –    
 

 

-   –   
 ,    

 ,   ,  
 . 

 

 

5.7.1. -    
 

   -  ,  
       . 
       -

   ,   ,   
    ,   

,       .    
 ,       
-       

    .    
      

     -  .  
     -

      
    ,      
  -   .  

• .    
  .  

     —  
.       

    . 
       . 
o       

  ?  ,   
     

,   ? 
o       

?  ,     -
       

   ? 
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o     
  ( , )? 

 ,       
       

  ?  
o      

      
,     

?  ,     
     
? 

o      
  /  

 ,     
  ?  ,  

     
 ? 

• .    — 
 ,  ,    

     .   
     . 

o   ?  ,   
     

  ( ,  
  . .)? 

o      
    ( , 

    )?  ,  
      

 ( ,  )?  
o     

  (  
,    . .)?  ,  

     ? 
o      

( , , )? ,   
  ? 

 

5.7.2.    
 

        
      

      .   ,  
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 .      
        , 

      .  
        
       

 .  

• .   ,    
.   —    100% 

 .    , 
         

  40%. 

• .     
     ,    

 .    , 
     .  

•  . ,    
    .   

     , 
       

.  

• .      
     ,  

     
     ,   

  .   , 
     . 

•  .   –    , 
    ,   «   

».  ,    
      .  

•  .    
     ,    

.       
  .   «  

»  ,    —  
   . 

 
      

  . 
 

5.8.    
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   (Project organization) – 
     
,        
   . 

 

 
     

 .    .  
   ,    

,   .   : 

• ; 

• ; 

• . 
 

 —   ,    . 
      

   . 

 
  : 

• .  ;   
;    , 

 . 

• .   /  
 , ,   . 

• .  /    
   .  ( ) 

 .     
 ( ). 

• .      
 ,    . 

• . ,  , 
    

     
. 

 

 –        
  .  

 
      

       
   .    
  ;      
 .      
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 ,     ( ), 
     .  

         
 : 

• . : , .  

• . : , 
.  

• . : , , 
, .  

• . : .  

• . : , .  
 

 –     
     . 

 
          

    ( )    . 
        

  : 

•  ( , ). 

•  ( , , ). 

•  ( ,  ). 
 

5.8.1.    
 

  (     ( . . 
1))       

.  
 
 

 

 

  

 

  

 

  

 

. 1.    ( ) 

 

     : 
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+ .     
  ,   

 .     
   .  

+ .      
 .     

      
. 

+ .    
  .    

       
 . 

 
        

 : 

−   .  
   . 

−   , . .   
  «  » (  ).  

     
.     

  . 

−   .    
       

   .   
      . 

−        
  .   
    

   ,   
     

   . 
 

5.8.2.  «   » 
 

       
       60–

70-  .      (  
 ,    ( . . 2))  
     . 

 



 122

 
 

 
 

 

 

  

  

 

 
 

. 2     ( ) 

 
        ,  
        

  . 
 

     : 
+ .     

 .    
,       .  

       
.    ,   

       
   . 

+ .     
 .     

     . 
+ .     

  .    
         

   . 
+ .     

    (   
     

  ). 
 

      
    .  
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•  :     

  .        
    .  

    , 
,  ,   . 

      
,    ,  

      
. 

•  :     

  , , ,   

 .      
 ,      

 .    
     

       , 
     

. 

•  : «  » ( . 3).  
       

 .    
,    ,   

       
 . 

 
З .      

   ,   , 
       

   . 
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. 3      

(  ) 

 
      

.  

−      
 .     

  6-8  × 1-2 .    
      , 

     
. .     

        
,        

     .  
 ,        

,      
 .     

,   .  
      
 ,     

   ,     
  .  

−      
 .    

:   —  .  
      

 . 
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−       
.      

 ,  -     
. .     

      
  .    

 . 
 

5.8.3.  «  » 
 

      Microsoft 
Solutions Framework (MSF) –    

  Microsoft.    , 
      .    

    ( . 4),       
  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( ) 
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SADT (Structured Analysis and Design Technique)     
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  RUP (Rational Unified Process),  
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    DFD (Data Flow Diagram)  
   « - » ERD (Entity-Relationship Diagram), 
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SADT (Structured Analysis and Design Technique) 
       

     
  .   

  .  (D. T. Ross)   1960 -
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      -   
  .      

SADT      .   
 IDEF0 (  ), IDEF3 (  

)  IDEF1X (   , . . 
     , 
    ).  
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    RUP (Rational Unified 
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6.3.3.     IDEF3 
 

 IDEF3       
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process-centered strategy —     
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 –     , 
       , 

  ,     .  
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    )    
,     (   
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  (WACC – weighted average cost of 
capital). 

 
   ,   

 .       
      . 

 
        

   ( . .    ),   
     . 

 
       

  .     
.      , 

   1.      
     . 

 

 1.  
:    WACC. 

 

   

  

 

(%/ ) 
%  

 

  10% 10% 

  12% 10% 

  9% 15% 

  10% 65% 

 
       

     2. 
 

 2.  
:  WACC. 

 

    X %   
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 (%/ )   

  10% X 10% 1,00% 

  12% X 10% 1,20% 

  9% X 15% 1,35% 

  10% X 65% 6,50% 

       10,05%

 
 ,   WACC  10,05 %/ . 

 
    NPV  ,  

       
   3 (+   , -  

). ,     10%  
  (     
).  

 
 3. 

:    NPV. 

 

 
, $

0 -7,500 

1 +2,000 

2 +2,000 

3 +2,000 

4 +2,000 

5 +2,000 

 
 NPV       4. 

 
 4.  

:  NPV. 

 

 

 
, $ 

 

, $ 

 

 

, $ 

0 -18000 -18000 -18000 

1 8000 7272,73 -10727,27 
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2 6000 4958,68 -5768,59 

3 4000 3005,26 -2763,33 

4 4000 2732,05 -31,28 

5 3000 1862,76 1831,48 

 

NPV   1831,48 

 
 NPV         

 :    ,  , 
    (breakeven point) 

.   4 ,       
        

, . .      . 
 

10.3.      
 

10.3.1.      
 

       
     ,     

   ,      
  (       , 

     ).   
        

         
 .        

,     .  
       

     .  
     , 

 , ,       
      

  .  
,        

     (Constructive Cost Model 
– COCOMO),    70     (Barry 
Boehm).      ,   

     ,   
        

      (KSLOC – Kilo Source Lines of 
Code)   (  - ),  ,   
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     - ,  
 .  

   COCOMO     
 ,  ,    

 .   ,   
COCOMO,     15  , 

     :  
  , ,       

 ;  
  , ,     

   ;  
   , ,    

 ;  
  , ,    

.  
 

       
     .  

     ,   
     COCOMO (   

 , ,   ,   
   ,      
    ).     

: 
 

  (   - ) 
  = 3.0*EAF*(KSLOC)1.12 , 

 = 2.5*( )0.35  

 
,       

    .  EAF –  
,   15  , 
   .   

       
    170.000   (  

, ,   ,   
  ,      

 KDSI — Kilo Delivered Source Instructions).     
 http://www.saitistica.ru –     

  -  (  web-
). 

 
 EAF   ,  , 

   5 (  ,      
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     ,   
   ,   

    ). 
 

 5.  
:  EAF 

 

   

  
 

 1.0 

  
 

 1.0 

    1.0 

  
  

 1.0 

  
 

 1.0 

 
  

 1.0 

 
 
 

 0.9 

 
  

 1.0 

  
 

 1.0 

   0.95 

   
 

 1.0 

   1.0 

   1.0 

 
/  

 1.0 

 
 

 1.0 

 EAF  1.0
13

*0.9*0.95 = 0.855 
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  = 3.0*0,855*(170)1.12 

   = 2.8*0.855*474  
= 808 - , 

 
 = 2.5*(808)0.35 = 2.5*9.5 = 26 , 

      
 

,      
        

   .   COCOMO 
     – , 

   (      
).        

. 
 

     COCOMO   
        

       . ,  
    

 

   (%)  (%) 

  
 

 

(+8) (+36) 

 
 

18 36 

 
 

25 18 

  
 

  

26 18 

  
 

31 28 

: 108% 136% 

 
      : 

 
 872 -   
 35 . 

 



 224

  COCOMO       
  WBS.  « » (   COCOMO) 

 WBS    ^ 
  

   (%)  
( - ) 

  4 35 

 
 

12 105 

 44 384 

 
 

6 52 

  
 

14 122 

  7 61 

 
  

  

7 61 

  6 52 

 100% 872 

 
,        

      . 
 

   KSLOC     
        

. 
 

    

Communiware 80 .  

Navision Axapta 400 .  

 1.5 .  

SAP R/3 10 .  

SUN StarOffice 6 9 .  

  
   

F-16 

236 .  $85 . 
  

 
 , 
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 $250 

. 

  
   

   

10 .  – $300 .

  
 NASDAQ 

11 .     
2000   

$55 . 

Solaris 7 12 .  

Windows NT 4.0 16 .  

  
 

 
   

25 .  

 
  

 "Space Shuttle" 

40 .  

Windows 2000 40 .  

Debian Linux 55 .   
,  10 CD 

 
     ,  

      ,    
 .      60-70   

 ,         
 .  

 
,        , 

    (Alan Albrecht)   70-  
        

 ,     . 
     1979 .  1984   

     1986 ,    
    

  (International Function Point User Group – 
IFPUG),     .  
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  (Charles Symon)  , , 
        

,    Mark II.     
FPA IFPUG, MK II FPA    , 

 ,   . MK II FPA    
  .   

,  Feature Points,    
(Capers Jones)  3D Points,    Boeing.  

       
  .       

  II,   1999 .   
     :  

√   ,    
       

 (  ,   
);  

√ ,    , 
   , 

,  ;  

√ -  ,  
   ;  

√    .  

√  –    –   
;  

 
         

COCOMO       
  ,    1986 

.  
 

10.3.2.      
 

  (Budgeting) –    
     . 

 
       

        
   (       

,   )   
  ,       .   

      .  
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     , , 
MS Project. 

 
     (    

)    .     
(  )        

.        ( , 
  ).      (   

  ) ,    
 .    , 

,      
. 

 

  (Project Budget) –  , 
    . 

 
     (   

)   ,     
    (   ).   : 

       

 . 
 

10.4.  
 

          
  .       ,  

  . 
 

 ,  : 

•      , 

•        
, 

•        
     (  ), 

•  (   )    
, 

•        
      

(   ,  ,   
       

). 
 
 

10.5. «  »   
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10.6.     
 

 
1.  . .   .   

 "  ". - : -
   

, , 1998. 
2. Boehm B. W. Software Engineering Economics. Prentice Hall, 

1981. 
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 11.    
 

11.1.  
 

     , 
    .    

         
.         

    ,  PMI 
(    ).  

 
    , : 

•       ,   ,  
  ; 

•         
       
; 

•       
     . 

 

      : 

•     ; 

•     . 
 

11.2.      
 

       
       

.      , 
       

 ,     . 
       

  .  ,     
   ,   –  

 ,  ,   
.  

 
,   « »,  Standish Group, 

    :  

•     — 222%;  

•      — 189%;  

•       27 
.  
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  « »  ,  : 

• 25%   ,  

• 28%  ,  

•  46%      
.  

 
,       

        . 
 ,      

     . 
     

         3.  
       

      
 .  

 

11.2.1.    
 

 –     , 
    . 

 
 ,   –   ,  

 ,     .    
 ,     ,    

.  
, «     » –  

,  «     » –  . 
 

11.2.2.   
 

     ,  
  .      

0  1   .  
  ,  ,  

    .   ,  
  ,    . 

,  «     » 
,   ,     
 ,       
  .      «    

»    ,     
     .  
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     , 
    –     , 

   ,    
.          0  

1   . 
  ,   ,  

   .  ,   ,  
     . 

 

  –    . 

 
,     «   

  »  10%,    
 10%.     1%.  

   «    » – 1%,  
 – 100%.      1%.   
  .     

«   »  10%,   – 50%, 
    5%,    .  

 
  : 

• , . . ,     
      ; 

• , . . ,     
  .  

 
,  «    »   

,         
       .  

«       
»  ,  ,   .  

 
      

  : 

•   –   ,  
     

  . 

•   –   ,  
      . 

 
       ,  

      . 
,  «    »  , 

  ,   «    
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 »  ,      
     . 

       
      . 

        
 0  1   . ,    

«    »    1%,   
  «     » 

    5%. 
 

11.2.3.     
 

       , 
        

  . : 

√       
  ;  

√     ; 

√      
;  

√     
; 

√       (  
. .   );  

√      
( ,    ,  
  );  

√       
  ; 

√    ,  
    

( ,     , 
   ); 

√   "  "   
    (  , 
 ,  

); 

√    ; 

√  ;  

√  ; 

√   ; 

√    ; 
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√     ( , " " 
). 

 

11.3.      
 

     ,  
. .     .    
     . 

  PMBOK – 2000,    
«  ,   ,  

   ,    
      

      
». 

 

. 1.    PMBOK 
 

      

•    –  
    ,  

 ,     .  

•    –  , 
   ,    

.  

•   –     
       .  

•     –  , 
     

      
    .  
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•     –   
 ,   ,  

       
   . 

 

11.3.1.      
 

 
       

    51901 — "  
.    ".  

    ,   
      .  

        
 ,      

     .  
 

       
    ISO 12207 

«     »  ISO 15504 
«         

    »,  
     .  

 ISO 15504    " .4.  
 ",    

       
       . 

Software Engineering Institute (SEI)    

    ,  
  PMBoK Guide 2000,      

 ,    "  " (best 
practices)  .     

      : 
         

; 
          
 (      ,   

       
    );  

     (   
       );  

     (    
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 );  

    ,   
•       ,  

• ,   ,    
  ,  

•       
,        
. 

 
   ,  ,  

      .  
    SEI   . 

1.  :  

•    ,  

•    ,  

•      , 

•   . 
2.   (   ,   – 

  ,    
). 

3.     –     
 . 

4.   –   , 
    ,   

     
. 

5.        
  . 

 

11.3.2. ,     
 

,     -  ,    
.  

 

       
  ,   ,    

      .  

 
      . 

     – 
     .   

     (checklist, )  
 .  
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,       
 : 

      . 
      

. 
   . 
      . 
      . 

 
  ,      20%  

  ,  80%   .  
    . ,  

-    ,   , 
 -    ,  

 ,    
  . .  ,     

     . 
 

      
  ,         

 -  . 
 

   ,    

. 

 
    ,   .  

 ,     ,  
,         

  ,     20%   
     ,     

    . 
     ,   

  : 

•    –    
,   ,    

       
 . ,    

     
,        

 ,       
     .  
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•    –    
 ,   ,  

      
    . , 

     
    ,   

    
.    ,   

           
.  

•    –     
 ,   ,  

  ,  ,  ,  
       

 . ,   
   ,    

  ,    
    ,   

    .   
   ,     

   ,     
  .  

 
 ,     

  ,   .  
 

  –    . 

 
  –   ,    

     –    
   . 

,     ,  
 .      

  -       
,  .    

      
   ,  

     .   ,  
  ,    
        
     .   , 

      , 
 ,      

       ,   
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 . 

        
  .  ,    

        
,  ,   .    

      
,   ,   

   .  
 

      
  ,     

, .  

 
       

  : 

√     
( );  

√       
   ;  

√   . 
 

      , 
      , ,   

,  ,       
. 

 
      , 

   .   : 

•     ;  

•     ,  
  ;  

•   ,    
,     , 

   ;  

•  ,    
 ;  

•      , 
  ,      

  ,     
  ;  

•     , 
     . 
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  ,    
.       

      . 
     

     ,  
     , 

   . ,    
 ,   . 

        
   .   

      
        

.      ,    
 .     ,  

  . 
 ,      

  (    ,  ) 
       ISO 15504, 

      (   )  
   ,     

( , ,   )   
     . 

 
      

   :  PERT    " - " 
(what-if analysis)      

- .       

 . , Open Plan Professional  
 ,    

.  ,    , 
  , Open Plan    

     .  
  Open Plan   :  

•       
    .  

•      -   
     .  

•    ,   
       ) 

., , . 2,     
    ,  

  Open Plan Professional). 
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. 2.      (Open 

Plan Professional) 

 

       
      PERT-  (Project 

Evaluation and Review Technique).     ,   
         

( , ) —  ( ),   
( )   ( ).     

 ,     
   ,   

 ( , ).   
 (  + 4  + )/6,      

.    , , MS 
Project Professional. 

 
 PERT    -  

   1957      « ». 
 PERT- ,     

        
   .    

PERT-       
      

 .    PERT-   
     , 

-       ,  
    .  ,  1962   

PERT/Cost-  (PERT-     
),      PERT-   

   PERT/Time (PERT-    
  ). 
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,       . 

      : 

•      
 ;  

•        
   ,    

    ;  

•     
,   ;  

•       
 ,     

;  

•       
    . 

       
     ,  
        ,  . 

     p,  d    
c,   q       

 
.)1)(1( cdpq −−=  

 

11.3.3.    .   
 

 
   –  ,   

  ,      
   ,   
   ,     .  

 
      ,  

    ,      
 .  ,   ,  

   ,     . 
         

 .     
. 

        
     p1  d1,   
 p2  d2, ,     
  c.     ,  

cdpdp +≥ 2211 . 
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 .     
«   »  10%,  — 50%, 

     «  
» — 1%,         

5%  20%, .  10%×50% = 5%, 

5%×20%+1%=1%+1%=2%    . 
,    ,   

 .     ,  
  ,     

/     .   . 

•         
      

  ,       
   . 

•     ,  
   ,  

  ,   
/       . 

•      
     

. 
,   . 

 
       

 -   ,    
  ,    

.     ,   
  " "    , 
  ( ,     , 

     . .) 
       

  ,         
 " "     —      

   . 
 

11.3.4.    
 

       
  : 

1.      ( )    
   

2.   ( ,    
, ,   , ,  

   . .), 
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3.     (    
,    ), , ,  

4.        
 . 

 
  ,  ,     
. 

 
 ,      

     .   
 ,   ,    

 .  
        

     .   
         

.      ( ,  
, , ,   ,  

        . .) 
        

, ,    . 
 

11.3.5.   
 

  ,   ,   ,  
    .    

      .     
   

•      
 , 

•  ,      
, 

•        
  . 

 
, ,        

       
      .  

    (   ,    
  ),       –   

   ( . .    
),       ( . . 
     ,  

     ). 
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11.4.  
 

        
.        

  .    
         

    ,    
 .        

       .  
 

11.5. «  »   
 

 
 

11.6.   

1. . . , . . , . . .   

:      

. П .  .  , 2003. 

2.  . .       
. http://www.jetinfo.ru/2005/1/1/article1.1.2005.html 

3. B.W. Boehm. Software risk management. IEEE Computer Society Press. 
Washington, 1989. 

4. R. Charett. Software engineering risk analysis and management. N.Y.: McGraw — 
Hill, 1989. 

5. I. Sommerville. Software engineering. Lancaster University. Pearson Education 
Limited, 2001.  
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 12.   
 

12.1.  
 

        
- ,     

.      
 –   ,   

,      . 
 

    , : 

•       ,   
  ; 

•   ,     ; 

•       
     . 

 

      : 

• ; 

• ; 

•   . 
 

12.2.  
 

   (outsourcing)   
  –    ,    

       .  
  ,       
       

 .      ,   
    ,   

        
.    ,  

   ,  
      ,    

 .      
   - ,   

         
         

,        
  ,      

  . 
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12.2.1.   ? 
 

     «  » outsourcing   
«   ».   ,  –  

      
 - ,      

 , ,   ,    
 .     

        , 
  ,    ( , 

)     . 
 

 –     
    - ,   
   ,    
  . 

 
   :  

√  ,  , 
,     
,  

√  ,  

√   ,  

√    , 

√  , 

√   PR , 

√   ,  

√     ,  

√  . 
 

      .  
,         

   ,    
  .    , 

   (   )    
,     

.     ,     
       
 ,     .  

 
,  

       
    (  . to clean – ) 

 ,    ; 
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 ; 
       

     
 (  ),  

   ,   
     

. 
 

       
 .      

     
 ,     

. 
 

12.2.2.     
 

, ,     
   - ,  ,   

 ,      
. 

 
    : 
+     ;  
+      ;  
+       ( , 

)    ( , 
, , )  . 

 
   : 

+      ;  
+   ( ) .  

,       
,     :    

      .     
       
          

  ,     
     ;  

+   ,  
  . 

 



 248

      (      
 ): 

−      . 
,    
     

  ; 

−   ,   . 
     

 ,  ,    
   ; 

− , ,      
 ,     

 . 
 

      
?     : 

√     
     .  

√      
( , ,  , 

).       
     
 ,   .  

√        
   .  

,    
      – 

      
   .  

√      ,  
  -   

 .   
       

.  

√      
,    . 

 

12.3.  
 

 –   - ,  
      ,  

      .  
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,       —  

(outstaffing).  
 

 –        
     . 

 
     , 
 ,   ,   

  ,  ,       
 .  

       
,       

 .    ,   
     –      
  ,     

, ,     –   
  .  ,   

       
     ,     

  .  
,     , , 

    ,  

 .      ,   
,          ,  
 ,      

.      
,         

      . 
 

 , : 
+       

      ;  
+      

    (  
  ,  ),  . . 

  ,  ; 
+      ,  

  , 
 .  

 
 : 

+   ,  
+  ,    , 
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+    ,  
  ,       

,  
+      

 –    , 
+     , 

 , 
+        

       
 ,    , 

+      , 
     

, 
+        

     ,  
+     (    

 ). 
 

     
 ,       

. 
     ,   

,        
«  ».      

,    , 
   ,       

.      
 ,   -   

.        , 
 ,     

     
.        

«  »,      
 ,      «  

»   . 
 

12.4.    
 

   (IT outsourcing) –  
 ,      

    ,  /   
       

 .     
        

  .  
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 (  ,   )    

 :     
,     , 

      ,  
    . .       

,    . 
 

12.4.1.    
 

    ,   
     .  

   , ,     
      

       
   ,       

   (       
),      ,  

     ,  
  .     

       
 .  

 ,     
      ,     

     -
,       

     ( , , , 
  . .)    –   
  :      

( )  ,       
.     «  

»,      
       

  (    ).  
       

  . ,        
        

  -    
 (      ) 

      ,    
 .  
 ,    –  
 ,   ,  

    ,   
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,     .   , 
: 

√       ,  
     ,  , 
,  ,       

     
 –     

,  ,     
        . 

   , ,   ,  
      –  ; 

√      
      

 ,   .    ,  
  « »    
     

  ,  
 know-how  . .,    

      
 . 

 
      
       

      . 
 

12.4.2.     
 

      
   . 

 
1.     . 

 
        
    .    

,   ,  ,  « » 
,         

  ,    
.      , 

   .  ,  
  « »: 
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, 
  

    
   

 

 
 

 

 
. 1.     

  

 
,        

  ,     .   
         

         
   ,    

  .  
       

   .    
      ,  

    ,   ,  
     

 ,       
,       
.  ,      , 

      
(        

),     -« ».   
,     ,   

       . 
 
2.      

 .  

       
      

.  
  «   – -
,    –  

»     ,    
     .   , 

       
  .    
       

    .  



 254

 ,     (    
    )   

 ,  ,    .  
      

- ,  ,  
     (     

   ),  
         

   .  
     ,   

  ,      
  ,  -   

      .  
     (      

 ,         , 
         ), 

      
  -     

     , 
  .       

,  ,      
  ,    

  -  .  -    
          

(     ,     
). 

 
3.      

.  

 
  - ,     
  .     

«  »    .  
   (    , 

,    ),     
.  

 ,     
    ,     . 

 , ,  ,   -  
        

         
 . 

 

12.5.  
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 –     
    - ,   

    , ,   , 
    .  

 –        
     .  

 
  -       

         
,      . 

  ,  ,  
      

.     
    ,  ,  

   -  
    -

,    ,  
« »        

.        
       . 

 

12.6.     
 

 
1. . . , . . .   : 

  . :  
. : - , 2005 . 

2.  .  .  . 
:  IBS. :   , 

2004. 
3.  .  IT- . : 

- , 2004. 
4. . .      

, : , 2002 
5.  .  - , : 

, 2005. 
 

12.7. «  »   
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