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 .      , 
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   -   , 

      . 
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 ,      

       

       .   

    -    

  . 

     

   IT- . 

  –   . 

      

     -  IT-

. 

      : 

1.      IT- . 

2.    ,  

   . 

3.    - ,  

   .  

4.     - . 
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 1    
 

1.1   IT-  

 

  IT-  – ,  ,  

         

  .       – 

        

 .      

  IT-      . 

      

      

.  

  ,     «IT- », 

     « ».  IT-  

–   ,     

,  ё  ё   ,   

,         [3].  

  , IT-  -  ,   

  ,    , 

      ,    

 .   ,    

  ,    

 ,  , 

    ,    

      

       

  ,  ,  

IT-   ,    

 ,   . 
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   ,     IT- , 

      [16]:  

-   ,      

 ,   -   ;  

-   ,    , 

  IT-       

   IT- ; 

-       

,   ,     

  IT- ,      

 . 

   70% IT-     

ё  ,      , ,  

,       [15]. 

     ,      

  IT-     

.        

 .     

: 

1. .          

   , , . 

2. .    ,    

,  , , , 

   . 

3. .       : 

, - , - , 

. 

4. .    ,    

       : , , 

    . 
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5. .     

  : ,    

. 

6. .   : ,    

. 

       ё  

   IT-     .  

,     

  [17]. 

      ,  

   :  

1.  -  ( - , -

, - ). 

2.    (  , ). 

3.  -  (  ,  , 

- ). 

     .    , 

     IT- : 

1.   :  

-  ( ,       

,         

); 

-  ( ,       

,        

 ); 

-  ( ,       

,        

 ). 

2.  : 

-  (   250 . ); 
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-  (   1 . ); 

-  (   2 . ); 

-  (   2 . ). 

 3.  : 

-  –   6 ; 

-  –   6   2-  ; 

-  –   2-  . 

 4.     :  

-    ; 

-    ; 

-  ; 

-    ; 

-   . 

 5.   : 

- ; 

-  ; 

-  ; 

- -  ; 

- ,   . 

 6.    (   IT-

    ): 

- ; 

- ; 

- ; 

- ; 

- ; 

-   ; 

-   ; 

- ; 

- . 
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 7.     

-    ; 

- ; 

-  «  »; 

-  ; 

-  ; 

-   . 

 8.   : 

- ; 

- . ; 

-  . 

 9.    : 

-   ; 

-   ; 

- ; 

- ; 

- ; 

-  ; 

-        ; 

-  ; 

-  ; 

-  - ; 

-    . . 

 10.   :  

-  -    ; 

-  -  ,    

     ; 

-  -    , , 

  -  . 

 11.   : 
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-  –     

    ; 

-  –     

    . 

 12.       : 

-  –      

     ,      

  ; 

-  –      

     ,     

   ; 

-  −       

     ,     

   ,        

. 
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1.2     -  

 

  –     ,   

     (  ),    

ё        [30]. Test 

design [ISTQB Glossary of terms]: The process of transforming general testing 

objectives into tangible test conditions and test cases. 

-     :  

1.  ,      

. 

2.   ,    

  . 

       -  

,          

   [2].       

      .   

  - : 

1.  : 

  .  ; 

  b.  . 

2.   . 

3.    . 

4.   . 
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1.2.1    
 

  -    . 

  —   —    

   [5].     

    ,    

   .     

       —   

  [6, 8]. 

     : 

-     ,    

      (  

  ); 

-         

(  . .   ,   ,    

 ); 

-    (      

 ,     ). 

  

  

    ,  

  (Glenford Myers) [22],    

        

     .    

:       

  ,      

    . 

  : 

    — ,    

   :    (  
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),   (  )     (  

).       

     :        

    . 

   —   ,   

      —     

[9].    « » . ,  

      :     

  . 

        

,    .      

  ,          .  

  : 

-      ( ,  

           

  «qwertyQWERTY1234567980»); 

-      (   

 ,        

  ). 

  ( )   

( )  . ,   

    , . .   

  ,      . 

       , 

    .      

  .       

 ,     :  

     . 
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      : 

     ,    (  

   ). 

  :  

-        ; 

-      ,   ,  

ё ; 

-       , ,  , 

 ё  ; 

-      ; 

-          ; 

-        

      ; 

-            

; 

-           

. 

        

 ,       ,  

    . 

 

   

 ,      , 

     ,   

  .    —    

,      .   

   ? 

С  .  ,     

    -     .  

        ( , 



16 

 

 ,        )  

  ( ,  ,     ,  

       ). 

П  .   ,   

 —       

.         

 (          

).  :       

 ,    .  ,  

,   ,   . 

А   .  ,     

 —  ,      

,  .      

    .    

      ( ,   

 ),   (    

),   (    ,   

         ,  

      —   

  ,       

).    ,     

 — , . 

Э  .      

        -  

.      ,  

    . 

        

        

.         

  .      
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, . .  ,       

  ?      ,  

    ? ,     

 ,       

   : 

-  ,      

(  ); 

-  ,      (  

); 

-  ,     (  

). 

 ,  ,      

 ,     .   

   ,     -

. 

  

1.2.2     

 

,    ,    ,  

     ,  ,  

        

 .      

 ,       

(pairwise).  

   ,    

   ,   ,   

        [25].  

     : 

- « » vs. « »  —    

     ,    
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  ,     

,   « »  ; 

- « » vs. « »  —  

   ,   , 

 — . 

   , . ., , 

    .   

  ,         

   ,   .  

: 

-       1, 2, 3  

 4, 5; 

-  B     b1   b2, 

b3, b4; 

-       2, 3  4  

 1.  

     : 

- 1, b1, c1; 

- 2, b1, c2; 

- 3, b1, c3; 

- 1, b1, c4. 

   —    

    : 

- 1, b1, c1; 

- 1, b1, c2; 

- 1, b1, c3; 

- 1, b1, c4; 

- 2, b1, c1; 

- 2, b1, c2; 

- 2, b1, c3; 
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- 2, b1, c4; 

- 3, b1, c1; 

- 3, b1, c2; 

- 3, b1, c3; 

- 3, b1, c4. 

    ,   

      (  

    ). 

,     /   

        

  -    , ,   

  .    (pairwise) —  

    ,     

 , . .      

.    ,  ,     

      . 

     — ,   

   ,      [22].  

   :       

«  ».        

      . ,   

    . 

        

 ,    . 
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1.2.3    

 

  —      

 ;      , 

     .    

   . 

     ,  

     ё  . 

   (decision tables/ cause-effect tables) 

:        

        “ -

” [9]. 

Decision Table      

( / )  .  decision table  

 1  .    : 
 1 -    

   1  2 ...  N 

         

 1         

...         

 M         

         

 1         

...         

 K         
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(conditions)  1  m -    ,  

    ,     .  

(actions)  1  n -       

  ,      

  ,    .  

       ,  

    . 

 

1.2.4      

 

          

,      ,   

    / user stories. 

State-Transition testing,   decision tables testing,   

      .    

Decision tables testing,     , 

State-Transition testing       

 [19].    ,    

  ,       . 

     : 

-  (state) (      ) -  

 ,     1   . 

        ,  

     .   

   /   ; 

-  (transition) (      ) - 

     ,   ; 

-  (event) (    ) -   

 ,      .   

  ,    .  
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     , ,   

"  ".       

       /   . 

   , ,  "payMoney"   

 "Cash", "Check", "Debit Card",  "Credit Card"; 

-  (action) (   "/"    ) -  

,   .    "  

", "   "  .     ,  

 /   .   

 ,     ; 

-        ; 

-       . 

 

     

State-Transition Diagrams       

 .  

       

     , . .  

 ,  .   –  

    .  ,  

     –   

 .      :  𝑇− =  𝑁 − 𝑇+,                                                                                        (1) 

 T- –   , N –  , T+ – 

  .  

       

 .     : 

-  ,       

  ; 

-     ,  – ; 
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-      1     2,  

  1   2   +. 

 ,      

 ,    – .   

   . 

  

      

    ,   , 

      .  

,       

:      ,  

        .   

     ,     

 .          

  [20]. ,     

  :       

,   . . (  N-1,  N –   ). 

        N-1 

. ,      0 

. 
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1.3    -  

 

       

    ё . 

  (test case) 
  (test case)    —   

,  ,     

,       , 

          

  . [ISTQB] 

 ,  ,    ( )  

 .   ,    

.       

 [27].          

.      — 

,   . . 

1.  (Pre Conditions) —    , 

         

. 

2.  /   (Actions / Results) —  , 

      ,   , 

        , 

 . 

3.  (Post Conditions) -  ,  

   . 

      —   

. 

  (test data) — ,   ( , 

  )        ,   

        [21]. 

http://bugscatcher.net/archives/2752
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    —   (test suite). 

     ,  , 

 ,    . . 

 

-  (check list) 
-  (check list) —  ,     

 [10].   -      

  [7].     -    

  ,       

.  

 , -     ( ),  

 . -      

.    ,     

.  -       

. 

  - ? 

-   -  ; 

-     . 

  -     - : 

-      ; 

-     ё    ; 

-       ; 

-  ,      

; 

-      - ,  

   ; 

 , -    ,    

  - : 

- : , ,   (     

  ,    ); 
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- ,      ; 

-    ,    . 

,           

- : 

-         

  ; 

- -       

,       ; 

-         

,   - . 

 

-  ( heat sheets) 
-  ( heat sheets) —  ,   

   .   —   

,     (   )  . 

,       - . 

      guideline [7]. 

-     - .  

  ,  - ,  ,   

    . 

 

-  (mind map) 
-  (mind map) -        

 ,   ,     , 

     . -   

  , ,    [13]. 

 ,     -   

- ,   ,  MindMap (    

 - ).  

   - :  
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-  :  MindMap    ,  

    ,       

; 

-  :     

,       ,    . 

  MindMap,   , 

     ; 

-    :     

  ,   ,   

  . ,    ,  

   ,     ; 

-   -    .  

 ,       

    –        

 [23]. 

 

1.4    
 

  (exploratory testing):  

  ,     

     ,    , 

        

     [4, 31]. 

     

   -   ,   

  .       [5]. 

     

   [11]. 

 –      .     

,         
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.         

,    –  .    

( )  ,       

  ,      . 

 

 

 

      ,   

     .  

      -

.        ,   

    .    

   II -      

« -   -    » 

  it- ,     

      ,    

   .  
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 2 Щ     
   

 

2.1    
 

   -   :  

1.    . 

2.  . 

3.  . 

  -     

      . 

1.      / .  

 -    -  

 : 

-       

;  

- user story,     ; 

-   ,    2.3   . 

2.       -  

   -    “  

 ”,       

  (2.2.1       

 ) 

3.   ,       

  ,   10%  . 

-    ,      

 ,    . 

4.       

 - : 

4.1 -  - 3,14; 
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4.2 -  -  1,57; 

4.3 -  - 1,2. 

5.   ,     . 

6.  ,    30% . 

-    ,      

 ,    . 

7.     - . 

    -    

“  ” ( . 2.2.2      

). 

8.       

.  

-    ,      

 ,    ; 

9.       . 

  -  .  
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 1 - -       
 .  1. 
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 2 - -       
 .  2 
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 3 - -       
 .  3 
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2.2     

 

2.2.1      
 

       

 V  n      . 

      ,    

    V (  ),   

   [24]. 

       :  

-   ё  V –   ,   

 ; 

-  –       

  .  

       

     ,  :  

1.       

    –  . 

2.       

    – - . 

3.       

    – - . 

4.       

    – - . 

5.       

    – - . 

6.       

    – - . 

7.       

     – - . 
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8.       

     – - . 

9.       

     – - . 

10.        

     – - . 

11.        

     – - . 

12.        

     – - . 

       , 

    .    

   .  

 

  :  

         V   

     (   )  𝑎 >    𝑐 > , 𝑗 = , … , . 

   𝑥  –     :  

 𝑥 = { , е и  ех и   е  𝑗 еще ы  е, и че.  

 

     ,   

: ∑ 𝑎 𝑥  ≤ 𝑉.=                                                                                               (2) 

  :  𝑥𝜖{ , }, 𝑗 = , … , . 

     

  : 



36 

 

 ∑ 𝑐 𝑥  → 𝑎𝑥.=                                                                                      (3) 

 
 
 

2.3    
 

       

.        ,  

  .       . 

  ,     

.          

 ,      .  

   ,     

 .  ,      

  ,      

.  

       , 

      

 .       

         

   (      

 ) [28].  

        

   ,     

     .  

 ,       

     ,  

 :  

1.        

      .  
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2.   ,   ,     

      .  

3.     .  

        

 .  

 

2.3.1        
 

 

  ,     

  [29].  : 

я я. , ,      

   5  .    

  20 .    300 . 5 x 20 x 300 

= 30000 —   ,     

  . ∑ 𝑇 = 𝑇 + 𝑇− ∗ ∗ ,                                                                                    (4) 

  –       , 𝑇  –  ,      

, Y –     , 𝑇−  -  

,      . 

я я. ,   ,  ,  

.    ,     

    . ,   . 

 —  ( ,      ). 

,         

   ,   .  ,  

  . 

  X    .  

  Y      
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∑ 𝑇 =  𝑇 ∗ ∗ ,                                                                               (5) 

 ,  𝜖[ ; ], X,Y –    . 

 

И - я.    ,    

.        

     .      

 ,       . 

,       .  

  , , ,    ,   

 . 

      ( ,  

)        . 

,         

-     ,    , 

          

 . 

     : ∑ 𝑇 = ∑ 𝑇 𝑎   𝑎 ∗ 𝑄 𝑎   𝑎 𝑎𝑎= .                                                         (6) 
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2.3.2       

 

          

    ,     

       [26].  

      :   

1. 𝑇 ≈ 𝑇 .                                                                                          (7) 

 ,       

 . 

     ,     

 ,         

   𝑇 ≈ 𝑇 `. 
2. 𝑇 = 𝑇 𝑄𝑡𝑐𝑄𝑡𝑐1.                                                                                        (8) 

я  —  ,   

      ( , ,  

,     ),  ,  

  , ,     . 

 

3. 𝑇 = ∑ 𝑇 + 𝑇 𝑣 + 𝑇 .                                                           (9) 

И я  — ,      

 .       

  . 

  ,       

   .      

   :     ,   

   ,        .   

    ,      

  . 
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2.4     
 

           

     ё  [12]. 

       

   .  : 

-        ; 

-       

; 

-   ; 

- -    - ; 

-  ,     ,  

,   . . 

       

,        

     ,        

 ( ,     ).  : 

-    ,   

 ,     , 

   . . 

-  ,    

       (     

 ),        (  

   ). 

       

       —  

 , . .     

    [18].   1  

      ,  (  

)    . 
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 4 -    

 

         

       

 ,   ё   : ё,   

     (     , 

 ,    ),      

        .  
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      , 

         

.       

 .  

        – 

   .      

        .  

         

.          

,          (  

     ). 
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 3    -

    

 

       

. 

 

3.1  . -     

 

 : 435 400 . 

    622 . 

,    – 160 . 

      - .  

          

 .  

       15  

. 

       

 . 

  4,   , X –      

 , Y –   , 𝑇  – 

,       , 𝑇−  - 

,       . 

     . 

 : 

1.     ,  , 4 

  7  . X = 11. 

2.    17  . 

3.         

    2 . 

4.     3 . 
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∑ 𝑇 = + ∗ ∗ =  и = ,  ч . 

  : 

1.     ,  , 12 

  6  . X = 18 

2.    17  . 

3.        

     2 . 

4.     4 . ∑ 𝑇 = + ∗ ∗ =  и = ,  ч . 

  : 

1.     ,  , 13 

. 

2.    17  . 

3.        

    4 . ∑ 𝑇 = ∗ ∗ =  и = ,  ч . 

   :  

1.     ,  , 13 

. 

2.    17  . 

3.        

    5 . ∑ 𝑇 = ∗ ∗ =  и = ,  ч . 

 

        

        

     ,     

       10%   

 . 
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: 

1.  : 

a.  -  – 15,58  * 3,14 = 48,92. 

b.  -  – 15,58  * 1,57= 24,46. 

c.    – 15,58  * 1,2= 18,7. 

2.   :  

a.  -  – 14,73  * 3,14 = 46,25. 

b.  -  – 14,73  * 1,57= 23,12. 

c.    – 14,73  * 1,2= 17,68. 

 

  ,    

  30%     – 48 . 

   - - ,     , 

  -     . 

       

,        9. 

   (   +  

)        , 2 

  1  . 

       – 187 

       

  – 221. 

    -  – 35 . 𝑇 = ∗ + + =  и  = ,  ч . 

    : 𝑇 щ = , + , = ,  ч . 

 

    -  – 20 . 𝑇 = ∗ + + =  и  = ,  ч . 
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𝑇 = ∗ + + =  и  = ,  ч . 

    :  𝑇 щ = , + , = ,  ч . 𝑇 щ = , + , = ,  ч . 

    -  – 25 . 𝑇 = ∗ + + =  и  = ,  ч . 𝑇 = ∗ + + =  и  = ,  ч . 

 

    :  𝑇 щ = , + , = ,  ч . 𝑇 щ = , + , = ,  ч . 

    -   80%  

  .      

 . 

   

-     –   

  - .     -    

,        . 

      ,    

    .  

   – 100 ,   

  10%.  
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3.2  .    
 

 : 190 000 . 

    523 . 

,    – 142 . 

      - .  

          

   ,     – .  

       8  

. 

       

 . 

  4,   , X –      

 , Y –   , 𝑇  – 

,       , 𝑇−  - 

,       . 

     . 

 : 

1.     ,  , 6 

  9  . X = 15. 

2.    8  . 

3.         

    4 . 

4.     3 . ∑ 𝑇 = + ∗ ∗ =  и =  ч . 

  : 

1.     ,  , 15 

  7  . X = 22. 

2.    8  . 
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3.         

    2 . 

4.     4 . ∑ 𝑇 = + ∗ ∗ =  и = ,  ч . 
  : 

1.     ,  , 20 . 

2.    8  . 

3.         

   7 . ∑ 𝑇 = ∗ ∗ =  и = ,  ч . 

   :  

1.     ,  , 20 . 

2.    8  . 

3.         

   6 . ∑ 𝑇 = ∗ ∗ =  и =  ч . 

 

        

        

      ,    

        10%   

 . 

      

 : 

1.  : 

a.  -  – 14  * 3,14 = 43,96; 

b.  -  – 14  * 1,57= 21,98; 

c.    – 14  * 1,2= 16,8. 

2.    : 
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a.  -  – 16  * 3,14 = 50,24; 

b.  -  – 16  * 1,57= 25,12; 

c.    - 16  * 1,2= 19,2; 

 

  ,    

  30%     – 42,6 . 

   - -    .  

       

,        9. 

   (   +  

)        , 1 

   . 

       – 120 

       

   - 160 

    -  – 20 . 𝑇 = ∗ + + =  и  =  ч . 𝑇 = ∗ + + =  и  = ,  ч . 

    :  𝑇 щ = + , = ,  ч . 𝑇 щ = , + , = ,  ч . 

    -  – 25 . 𝑇 = ∗ + + =  и  =  ч . 𝑇 = ∗ + + =  и  = ,  ч . 

 

    :  𝑇 щ = + , = ,  ч . 𝑇 щ = , + , = ,  ч . 
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        80%  

  ,    -   

 . 

   

-     –   

  - .     -    

,        . 

      ,    

    .  

   – 65 ,   

   1%.  

 

3.3  . -   Telegram 

 

 : 43 400 . 

    54 . 

,    – 16 . 

      - .  

         

    .  

       3 

 . 

       

 . 

  4,   , X –    

   , Y –   

, 𝑇  – ,      

 , 𝑇−  - ,     

  . 

     . 
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 : 

1.     ,  , 3 

  5  . X = 8. 

2.    3  . 

3.         

    2 . 

    3 . ∑ 𝑇 = + ∗ ∗ =  и =  ч  

  : 

1.     ,  , 15 . 

2.    3  . 

3.         

    2 . 

4.     2 . ∑ 𝑇 = + ∗ ∗ =  и =  ч  

  : 

1.     ,  , 12 . 

2.    3  . 

3.         

   5 . ∑ 𝑇 = ∗ ∗ =  и =  ч  

   :  

1.     ,  , 6 . 

2.    3  . 

3.         

   5 . ∑ 𝑇 = ∗ ∗ =  и = ,  ч  
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   ,       

     10%    

. 

      

 : 

   :  

a.  -  – 1,5  * 3,14 = 4,71; 

b.  -  – 1,5  * 1,57= 2,36; 

c.    – 1,5  * 1,2= 1,8. 

 

  ,   

   30%     – 4,8 

.    .  

      

 ,       

 9. 

   (   +  

)        

, 1    . 

    – 8 

    -  – 50  𝑇 = ∗ + + =  и  = ,  ч  

    :  𝑇 щ = , + , = ,  ч  

    -  – 40 . 𝑇 = ∗ + + =  и  = ,  ч  

    :  𝑇 щ = , + + , = ,  ч  
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    -  – 40 . 𝑇 = ∗ + + =  и  = ,  ч  

    :  𝑇 щ = , + , = ,  ч  

  -     80% 

   .      

    –      

- .  

   – 10,2 ,    11% 

 .   
 

3.4  . «      » 

 

 : 473 538 . 

    592 . 

,    – 234 . 

      - .  

          

   2-  .  

       20  

. 

       

 . 

  4,   , X –      

 , Y –   , 𝑇  – 

,       , 𝑇−  - 

,       . 

     . 

 : 
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1.     ,  , 5 

  9  . X = 14 

2.    20  . 

3.         

    2 . 

4.     3 . ∑ 𝑇 = + ∗ ∗ =  и = ,  ч  

  : 

1.     ,  , 25 . 

2.    20  . 

3.         

    1 . 

    2 . ∑ 𝑇 = + ∗ ∗ =  и =  ч  

  : 

1.     ,  , 17 . 

2.    20  . 

3.         

   4 . ∑ 𝑇 = ∗ ∗ =  и = ,  ч  

   :  

1.     ,  , 20 . 

2.    20  . 

3.         

   3 . ∑ 𝑇 = ∗ ∗ =  и =  ч  
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   ,       

     10%    . 

       

: 

 : 

a.  - : 23,33 * 3,14 = 73,26; 

b.  - : 23,33 * 1,57 = 36,63; 

c.  - : 23,33 * 1,2 = 28. 

  : 

a.  - : 22,67 * 3,14 = 71,2; 

b.  - : 22,67 * 1,57 = 35,59; 

c.  - : 22,67 * 1,2 = 27,2 

   : 

a.  -  – 20  * 3,14 = 62,8; 

b.  -  – 20  * 1,57= 31,4; 

c.    – 20  * 1,2= 24. 

 

  ,    

  30%     – 70,2 .  

  -       

 .  

       

,        9. 

   (   +  

)        , 1 

   . 

 : 

    – 280 
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    -  – 35 . 𝑇 = ∗ + + =  и  = ,  ч  

    :  𝑇 щ = , + , = ,  ч  

    -  – 30 . 𝑇 = ∗ + + =  и  = ,  ч  

    :  𝑇 щ = + , = ,  ч  

 

  : 

    – 340 

    -  – 25 . 𝑇 = ∗ + + =  и  = ,  ч  

    :  𝑇 щ = , + + , = ,  ч  

    -  – 30 . 𝑇 = ∗ + + =  и  =  ч  

    :  𝑇 щ = , + = ,  ч  

 

   : 

    – 400 

    -  – 30 . 𝑇 = ∗ + + =  и  =  ч  

    :  𝑇 щ = , + = ,  ч  

    -  – 20 . 𝑇 = ∗ + + =  и  = ,  ч  

    :  
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𝑇 щ = , + , = ,  ч  

    -  – 20 . 𝑇 = ∗ + + =  и  = ,  ч  

    :  𝑇 щ = + , = ,  ч  

 

  -     80% 

   .      

    –      

- .  

   – 187 ,    15% 

 .  

 

 
 

      . 

    ,    

 10-15%    . 

  ,      

        ,  

   .  
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 IT- ,      

   ,     

  - ,    

. 

      ,   

     .  

      -

.        ,   

    .    

   II -      

« -   -    » 

  IT- ,     

      ,    

   .  

    ,    

 ,        

  .     

    .  

        – 

   .      

        .  

         

.          

,          (  

     ). 
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      . 

    ,    

 10-15%    . 

  ,      

        ,  

   .  
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