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THE INFLUENCE OF AUDITORY PERCEPTION QUALITY ON VERBAL MEMORY 

AMONG CHILDREN WITH IMPAIRED VERBAL COMMUNICATION 

 

Abstract 

Auditory perception is a complex psychophysiological process that precedes auditory memory 

and appearance of vocals or speech. Auditory perception is a prerequisite for the proper 

development of speech and language structures and the formation of the correct feedback with 

onО’s oаn spООМС КnН spООМС oП tСО ТmmОНТКtО surrounНТnР. AuНТtorв pОrМОptТon НОПТМТts МКusО 

the difficulties in the perception of phonemes, quick verbal signals and time sequence of voice 

parts and induce a short span of verbal memory. Verbal memory depends on the quality of 

auditory perception and the development of language structures depends on verbal memory. 

These facts point to a closed circle of causes and effects of underdeveloped speech and language 

among children with verbal communication disorders. Good condition and function of all parts 

of the auditory system are essential for the smooth progress of speech perception. Damage or 

dysfunction of any part of the auditory system can lead to a speech perception disorders which  

affect the condition of verbal memory, from which follows the appearance of various verbal 

communication disorders. 

The aim of this study is to examine the influence of auditory perception quality on verbal 

memory among children with impaired verbal communication using varied techniques. 

Research methodology is defined by purpose, tasks, and hypotheses of the research. The central 

part of the research is an experimental method that was applied to groups of children with 

different verbal communication disorders and a group of children with typical speech and 

language development. The study included 60 children aged 5 to 7 years with speech and 

language disorders (developmental dysphasia, dyslalia, and stuttering), and 30 children with 

typical speech and language development of the same age (control group). Test and technical 

instrumentation were applied. The test for verbal memory (the first, second, third, fourth and 

fifth part of the test) was used in the study. With regard to the technical instrumentation, the 

following techniques were used: tonal audiometry, ksafametry and speech audiometry. 

The results are shown separately for each type of verbal communication disorder and subject to 

discussion. On the basis of these findings, conclusions of the research were drawn, indicating 



that children with verbal communication disorders have specific auditory perception and verbal 

memory. Furthermore, the results obtained in this study will enable a better understanding of the 

relationship between auditory perception and verbal memory, as well as their mutual influence, 

which will contribute to the quality of the differential diagnosis, habilitation, and rehabilitation 

of children with verbal communication disorders. 

Keywords: auditory perception, verbal memory, tonal audiometry, speech audiometry, 

ksafametry, speech and language disorders. 
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   (BОrРОss, 1996;  ЈКrФТЧ, 1999). 

       . 

         

        

(BКННОХОв, 2000). , ЈКrФТЧ (1999)     

  .     

   , BurРОss  ЋСКХХТМО (1996)    
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,      ,  

    .      

    ,      

( , ).        

 (      )   (  

 ),    .   

 ,     ,   

 .  

        

   .     

     .  

     ,  Ч. ФКuНКtus. 

            

 ,       ђ  , 

        

.      ,  

   ђ   ,    

 ђ ,      ,    

 ( , 1998). 

1.4.2.    

 

        

    .      

  (DNK).        

   ђ       . 

        

(RNK).      .      

           

 .  ђ       

  ,      

    ђ . 
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1.4.3.    

            

      .      

        .   

 ,       

,        NMDA  (OРrОЧ 

et al., 2008,  , 2012).  

                ђ    

        -

 . ђ       

   5-HT ,   ,    

  ,   ђ      

.        . 

             5-HT .     5- HTIA  

      .   

,       .   ,  

   : , , 

, ,    GABA- .   

    ,     

,       .      

  - ,  ,     

 ,      ( , 2012). 

             (       

     )       

         

  .        

      (CШШХs Оt КХ., 2008; , 

2012). 
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1.4.4.     

 

    ,     

        

  . 

 TСОШНuХОК ЊТЛШtК Les Maladies de la memorie (1981) 

       

       . HОrЦКЧ EЛЛТЧРСКus   

 Uber das Gedachtnis (1885)    

      ,   . 

   1887.     ,   

   . АТХТКЦs JКЦОs     Principles of 

Psychology (1890)    ђ   ( )  

 ( ) .   

      Jacobs (1887) (  Baddeley,  

1990),              , 

 .    ,       

        50%.    1956.   

   The magic number seven: Plus or minus two     

         

 ђ    ,     .    

 ,   К    . ђ    

        .   

       BrШаЧ (1958)  ЈОtОrsШЧ Т 

ЈОtОrsШЧ (1959),         

       .  

      .       

     ,    

     .    

       . 

 , ђ ,      О  .  
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       : , 

   ,     

 : , , ,  ( , 

1979). 

1.4.5.   

 

                

       .  :  

( )   ( ) .   

 , ђ ,       

       .    ,  

     . 

               

 ,     AtФТЧsШЧ Т ЋСТППrТЧК (1968)   

   ,      ,   

 .   ђ       

         , , , 

     .     

,      .     

      .   

 , , ,   .  

ђ    .       

  ,         

           

      ,   ђ .      

1.4.6.   

 

        

          

.           
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,    ,    , 

      .  

                    

   ,          

         

    .      

        

ђ ,           

,    ,        , . 

        ,     

. ,       

      ђ  ђ  .   

         , 

 ,    ( , , 2013).  

        . 

          

      . 

    on line       

ђ .          

 .        

     (ЋЦТtС, 1999). 

           1974. .  

   :      

 , -        

          

       . 

        

.         

   :    -    

          

 ( , 2010).      

(Baddeley, 1986; Henry, 2001)    :  
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,       -    

  ( ).         

     ( ). 

 

                                                                                  

  

 

 

 

 

 

                       

 

                                              

   

      

  

 2 -    

  

1.4.7.   

 

     (  ) 

   .      

         

.          

    .        

           ђ  .  

      ,   , 

        

 (BКННОХОв, Hitch, 1974; Baddeley, 1988, 2002; Morris, Jones, 1990; Shallice, 

2002).           

     .  
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     ,   

             

 .   ђ      

,     -  .     

          MТвКФО   (2000)     : 

 ,    ,    

.     ђ  ,       

             

  .       

 ,       

   (ЊОpШvš, Baddeley, 2006).  

      Whitney, Arnett    DrТvОr (2001)        

        ,   

    ,    ђ , 

   (  , 2010).      

       .     

        . ,   

          

        

         

-  (MШrtШЧ, Schwartz, 2003). 

1.4.8.   

 

                  

         (BКННОХОв,  HТtМС, 1974; 

Gathercol, Willis, Emslie, Baddeley, 1992; Vallar, Papagno 2002; , 2010).  

          

        .  

        

,            

         (BКННОХОв, 1990). 
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     ђ      

 ,        .  

         

ђ        .  

       (1974),      

   ,        

      .     

     .    ,  

           ,  

     .    

          

         .  

           

   ,   ,   

        .  

          

   .    ,  

           

 .          

      , .  

    . 

Baddeley, Gathercole  ЈКpКРЧШ (1998)      

     ,       

        . 

 (2003)           

 .        

,      .    

      .  

                 ,  ,    

,       , .    

.     ,    
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 ,    .   

        , 

         

.  

        

         ,    

- ,  ђ     .   

            

    ,      

    . BaddelОв, GКtСОrМШХО  ЈКpКРЧШ (1998) 

             

              

 .        

         

   ,          

    . 

1.4.9.   

 

                -

 ,     .     

             

            

      .     

 ,       

           

 (Baddeley, Lieberman, 1980; Logie, 1986; Morris, 1987; Smyth, 

Pendelton, 1990; , 2010).           

     .       

  .  
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14.10.   

 

 2000.     . ,   

         .  

               

     ( )    .   

             

       .      

      .      

          

 . ђ ,         

      .   

             ђ       

            

  .   ђ     

     ,       

      ђ     .  

                   , 

           

          

      ( , 2010).  

     .    

           

.      

                  

( )         

 (       )  

        

(Alloway et al., 2004).  
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1.4.11.    

 

          .    

    ,    

    .       

      .    

         ђ  

  .       

                     

  (BuХХ, Scerif, 2001; GКtСОrМШХО Оt КХ., 2006),  

,      (AНКЦs Оt КХ., 1999; Bull, 

Scerif, 2001; Hitch et al.,  2001),      (AХХШаКв, 

Passolunghi, 2011; Henry, Mclean, 2003;  , , 2012).  

                        

         . 

             

  ,       (GКtСОrМШХО Оt 

al., 2006),   (AХХШаКв, ArМСТЛКХН, 2008)    

(Alloway, 2007;  , , 2012).  

                   . ђ ,    

       

.      ,      

        . 

   ,      . 

   ,       

 . 

                 ,     

  ,     (Miyake 

et al., 2000;  , , 2012).       

   (IQ- )   .  , ђ , 

         IЉ    

    ,     IЉ   .  

            „  
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“           

.  ђ , ђ ,   .  

     ђ      

            

    ( , , 2012). 

 

1.4.12.   

 

             (  )    

          

( ).             

 15-20  (BКННОХОв, 2001). 

                   

        ђ  

.      , ,  

  ,   ђ      

    .  

                    

 .           

 .   ( ) ,   

  250 ,     ( )  2 .  

      .   

( , ) ,     0,5 ,  

       7(+/-2)  

( ,1998).   ,   ,     

         .  

           

,          

 ,         (JКЦОs, 1890).  

            ђ         

.    ,      

.          
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 ,          

 .    ,     

            

 .  

 

1.4.13.      

 

   ђ     .  

      .      

 , .         15-

20  (Baddeley, 2001). 

       

 ,         

       ђ .     

           ,     

          

  ,      

   ,   . 

,          

     ,     

             

 ,        . ,  

      . ђ , ђ     

,            

 ,            

         .     

ђ              

          

.  , ,      

. 
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 1-       

 

             

          ,   

        (EЧРХО, CКЧtШЧ, 

Carullo, 1992; Swanson, Howell, 2001;   , 2010).  

 

А А А  А А А (STM ; WM) 

    

  
   

(Wechler, 2004) 

   

   

 

 

   
  

(Elliott, Murray, & Pearson, 

1983) 

 

  

 

 

 

   
   

(WMTB-C) (Pickering & 

Gathercole, 2001) 

  

  

 -  

 

    
   

 

   
   

  

  

  

  

 
 

 

 
 

   -

 (CNЊОp) 
(Gathercole & Baddeley, 1996) 

 -  
 

 

   

(TOLD P-3) (Newcomer & 

Hammill, 1997) 

  
 
 

   
 

(CELF4) (Semel, Wiig & 

Secord, 2006) 
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1.4.14.    

 

                , ,   

            

 .       0,5    

   .       

    20-30 .     

      ,      

             

   . 

                  :  

,         

 .          

  .      

         

.        -

 .  

                 ( )  -

 ( ).        

         , 

   ђ  ( , 2010).   

                      ,  

   .       

       ђ   

   ( , 2010). ,    

,     , .  ђ  ђ    

 ,        . 

                   ђ   

   ,       

 .   ,           

   ( , 2010).  



52 

 

           

            

 . 

           ,      

(1983),     ђ       ђ    

 ,   ,       ,  

 .       ,    

          

(Tulving, 1983,  , 2010).      

             

ђ      -  .  

             

    .      

   , ,   .   

     ,    

.          

      .  

                   

          

,          

.  ђ          

    ,      

.  

1.4.15.      

 

          

        . ErТМssШЧ  

KТЧtМС (1995)      ђ    

    .       

           

        . 
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 2 - ђ      

 
 

 

     

    5-20 

 

, , 
, 

 

 

  
 

   
, 

, 
, 

, 
  

 

  
, 

, 
   

 .   
 . 

 

CШаКЧ (1999)         

  ,       

 ђ  .         , 

     ,       

  .         

    ,         

  (  , 2010).      

,        . 

          .  ђ   

  ,     ,    

 . 

1.4.16.       

 

         

 ,    ,  .   , 

     : ,   

.          ,    

.           

    ,         
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.            

 .         

     ,    ђ    

( , 1988). 

                      , 

      ђ      . 

           . 

          

          

 .   ђ       

ђ    .  (1978)    

      (  DОЦКЧв, ЋОЦКХ, 2008).   

   ,   ,    ,    

.    ђ     .  

          

 .        

  .   ,       

ђ         

(Demany, ЋОЦКХ, 2008).  ,    ,    

       . 
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1.5. -   

 

          

,         ,  , 

,   ,        

    ,       

( , 1977). 

                     

       -

 ,         ( , 2003).  

                (1987) -   

 : 

1)  -    ( ),  ; 

2)  -   ; 

3)  (   ); 

4)   (   ); 

5)  – ; 

6) ; 

7)  -    , ,   

 ; 

8) ; 

9) -   ; 

10) ; 

11)   -    ; 

12)   ; 

13)   -  ; 

14)   -    

. 

      

                  

       ,   , 

      . 
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1.5.1.   

 

                    

    .     

      ,    . 

        , 

            

       (  , 

1999).   

                ,   

   ,     ,   

           

    ( , 1998). 

             ,       

        : 

, ,     .  

    -      

     .  

           Ajuriaguera de J. (1969)         

         

.  (1987)     

            

, .           

.   (1985),        

   .  

                ( К  )    

           

      .      

  ,  ,    

 .  ICD-10 (1992),       

: 

1)    (    ), 
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2)    (    ). 

           У          

  ,       .      

              (DвspСКsТК ОvolutТonТs ОбprОssТvК)  

          

      ,      

    .      

.  

   , ЊКpТЧ  . (1992)     

   ђ  -     

 .       .  

 ,          

          . 

  ,          ,   

          ,  

       (Danon-Boileau, 2006). 

               (DвspСКsТК ОvolutТonТs rОМОptТvК)  

          

     (ICD-10, 1992).   ,  

           

           .   

 ,           . 

            

 .            

       .       

                 

    . ,    ,    

  ђ       ,       

 .          

,         .    

   ,     ЊКpТЧ  . (1992)  

   (Danon-Boileau, 2006). 
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       : , 

, ,       

. 

                     -

.           

 ,    ђ       

      ђ . 

                       

,       : , 

     ,   

,      (  ,   

,  ),   , К    

    ( ,1970). 

               ,    , 

     ,          

(Ludlow, Cooper, 1983). 

               :   

,   ,    , 

   (   ),  ( , 1998). 

                  :   

 ,     ,     

    , , ,  ,  

, ,    .      

,    ,   ,   

      (ЈКrКНТs, Gopnik, 1997). 

                 ђ   

      ,     

ђ     ,     

,    ,     

   (ЊКpТЧ et al., 1992). 
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                (    ) 

       .   

          . 

    .      

         

. 

                  

  .          

      ,     

.    ђ  ,      

            

   .   ,     

          

  ђ  .    

  ђ       

          

.    ,      

     ,      

  ,   ,       

 .        

          

 . 

                      ;  

      -  (MКЧЧ, 1989). 

                           

       .    

       ,     

       . ђ ,    

   ,    , 

  ,        

 .     , , , , 
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  .     ,     

    ( , 1987).   

                      

 .         

 „ “   ,    ,   

.         

.   ,   -  .    

 ,      .   , 

  .  

            

.           

   ђ     ,    

       ( , 

, 2011). 

              „ “   ,      

    .    

             , 

           , 

    .       

 . ,       

    ,        . 

,        ,       

    ,      , 

  .  

         

     .   

     .     

 ,    .  

        

,      .   

   ђ       

 (Danon-Boileau, 2006). 
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            ,   ,  

            ђ  

   . 

 

1.5.2.   

 

                    

     ( , 1981).  

           

         

   ,      ,   

    ( , 1985). 

                      

 ,    ,   

     .       

   50%        

(Ђ ђ , , 1993).  

               -  , 67%  

 .      : 

)  -   ; 

)  -    Ш    ; 

)  -       

 ,     , 

   .  (1981)   

    : 

)  , 

)  , 

)    

)  .   

             

       .   

       (   
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,  , , ,  …).  

         .  

         

,  ,        

        .   

  :    ђ ,   ђ   

 .          , 

          .  

             

         

.        .   

        .   

         : ђ , 

    . 

 :         

,      ,     .  

     ,       

    .          

   .         

     .                                                                                                                                                                

 :         

 ,          , 

       ђ   .      

  .          

     ђ        

    . 

                   .   

         

,       ( , 2002). 

                   .  

             

     .     
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    .      

.    ,     , .  

          , 

  .         

          

 ђ  ,      

ђ      ,     

      .     

        (  

),     ђ  .   

    ,     

,     .   

        .    

     ,       , 

  ,        .  

                   

           

. ђ       -  

           -   

.      .   

   ,    , .     

ђ             

,        .  ( ) 

     ,          

          

( , 2008). 

            ,      

   .      

          

( )   (DО MШЧtПШrt ЋuppХО, 1983). 

                  , 
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  (ЋТМОs, TКвХШr, FrООЛКТrЧ, HКЧsОЧ, LОаТs, 2007; AЧtШЧв, AРСКrК, 

Dunkelberger, Antony, Williams, Zhang, 2011).  

           ,     

       (   ) 

    .         

   ,        

        ( , 2003). 

1.5.2.  

 

         

 ,    .   

           

   ,        

(Kristal, 1995). 

                    

          

     , -

   . 

                    , , 

   ,      , 

     ( , 1982). 

                .      

,     ,    

      ђ    .   

           

      .    

         

 .  

              .       

  ,  /    

(Au-Yeung, Howell,1998).  
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             FШб   (2000)   PET  (   

)        .  

            

  .        

           

     (Mildner, 2003). 

                    

     .      

 ,    ,   

   /      

(Mertz, Ostergaard, 2006). 

               ,      

             .  

, ђ ,      .   ,  

  -  ,      

  ,      ,      .  

                      

.               

       ,    .  

     ,   ,    ђ . 

(Schwarz, 2005). 

                      

  .             

,           

    .          

.         ,       

    (ЋМСаКrг, 2005). ђ       

   ђ     ђ   

,    . 

            ,    ,        

      : , ,  

 .           
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   .    

: , , ,    .     

            

100  600 Hz,          ,  

      . ,    

      . 

                  .   

            

    .      ђ  

           ,  

   .      

           .   

  : 

   , ,   ; 

     ,     

,    ; 

     ђ    ,     

( ); 

     ,   , 

   ; 

      . 

       

                        

         .    

        , ,  

 ,   ,    ( , 

,   ,   ),  

, ,  ,  , 

     ,   

  ,      

( , , 2000). 
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              :   .     

        , 

   .        

          

      .      

           . 

   .       

 ,          

. 

                  .    

      ,     

     .      

 (     ),  ,    

.  
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2.  А А А 

 

        

     ,   

     .     

     , ,     

   (  , , , )   

  .     

         . 

      .   ђ     

.             

.           : , 

, ,  ,    .  

           

        .    

         

.          

     ,      

.  , ђ ,      

 ,      ,     

         

 .  

       

   .  ,     

 ,    (     

)      (       ), 

       (      

 ),       .     

         a  (1986)          

        

,     ,   .   
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   :   (      

  );   (   

     );   

(           

  ),         

ђ    .      

 ,        

         

  (Badelly, 2000). 

         ђ   

          

         . 

         

     ,   ,    

     , , .  

      ђ   

         

      (  , , 

).        

      .   

   ,       

         , . 

         .  

             

,     ђ    ,  

     ,    

         

   .  
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3.  А А А 

 

            : 

     ђ     

         

.  

 : 

1. ђ         

  (Developmental dysphasia, Dyslalia, Stuttering). 

2. ђ         

 . 

3. ђ        

      . 

4. ђ        

      .  

 

 

4. А А  А А А 

 

    : 

1.         

     .  

2.         

    (Developmental dysphasia, 

Dyslalia, Stuttering). 

3.          

. 

4.         

     . 

5.         

     .  

 



71 

 

5.  

 

   : 

1.                

      .  

     

         : 

 

1.          

  . 

 

2.          

. 

 

3.         

     . 

 

4.          

 ђ      . 

 

 

 

6. А А А А 

 

6.1.   

 

        ,   

      ,   

   ,       

          

  .      

       .  
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6.2.      

 

         

       ( )  

 ,   .     

2012.  2013.      -   

,, “  . 

       ,   

  (      

)     .  

 

6.2.  

 

         

 (N=60/66,66%),        , 

  5  7      -  ,  

 (N=30/33,33%),        . 

      ,     

 :     (Dyslalia - N=20),    

 (Developmental dysphasia - N=20),    (Stuttering - N=20). 

      -   (  - N=30). 

        -

  ,, “  .    

    ,      

       . 

      :  

-  ,      . 

     :  -  ,  

    . 
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 3 –   

 N . . А   

  20 60 84 73,75 9,22 

 20 60 84 72,80 8,15 

 20 60 84 71,75 9,35 

 20 61 84 74,75 8,14 

 

  3         

:      73,75 ,    

 72,80 ,     71,75     

 -   74,57 .     

   5  7  (N=90; =72,86 ; =8,6 ).  

   ђ       ( =0,05 ). 

 

 4 –      

 

 

   

 %  % 

  14 70 6 30 20 

 10 50 10 50 20 

 14 70 6 30 20 

 15 50 15 50 30 

 53 58,88 37 41,12 90 

         

             4       

.         14  (70%)  6 

 (30%).        10  (50%)  10 

 (50%).        14  (70%)  6  

(30%).    -   ( )   15  

(50%)  15  (50%).          

          

      -  .   

  ђ        ( =0,05). 

    (N=90)        50 
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    (55,6%),    40  

  (44,4%).  

 

6.4.   

 

 :  , ,  -  .  

 :     ,  

,         

 . 

 

6.5.    

 

               

 ,         

     

.   ђ     

  ,    ,   : 

1.    -    ; 

2.           

: -  ,    

; 

3.           

 ( , 1983). 

 

6.5.1.      

   

   ( , 1983)     

  .   ђ  ђ :  

-     ,  

-  ( )  , 

-  , 

-   .  
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    55   ђ    

   .  1-5    ,    

  . (  ,   ,  

 , , -    ).  

           

 .         

,    ,  ,  - ,   

    ,   50    

.       ( , -   )  

     ,       

 .         ђ   

   ,          

  .       

          

  .  

          

.         

,         16 ,     

 30 .            

      .     

  ,             

 .       .  

          , 

  , ,        

.       .    

           

 .      ,      

 . 
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6.5.2   

 

               

ђ         .     

           

   .        

     ,         

 ђ   . 

      .      

ђ    ђ       

 ђ     .     ,  

          

. 

               

 .    ђ     

,          . 

               

  125Hz  8000Hz,         

 10.000Hz   12.000Hz. 

          ђ     1000Hz,      

    ( , 1982).   

     2000, 3000, 4000Hz...,     

        500, 250  125 Hz. 

           ђ       

 ,   , .      

( , 1986). 

             ,    

   .    0НB,      

  10, 15, 20...dB,          

  .      .   

             

 0,3  0,5        .  , 
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       ,      .  

    .      

        . O    , 

   ,        . 

        ,      10  15dB   

          . 

  5  10dB   . 

             500  4000Hz,  

Fowler-Sabin ( , 1982)         

       500, 1000, 2000  

4000Hz.   3        

.  

 

 3 -  -   

    

6.5.3.  

        

             -    

 . А А       

    -  ,   ђ     

 .         

      .     
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   1, 2, 3, 4, 5, 6, 7, 8, 9, 10, , , ,     

        .  

 :      -   

    Љ    50.     -  

( , ,   I o VII    )   0. Q  

          50.  

  (П)      (115, 175, 330, 600, 

1000, 1800, 3300Hz).      ,  

     ,       

 a    (       115Hz   ). 

     -        

     ,       

.          

 . 

  -        

       ђ    

    .    

     -  .    

        

 . 

  

6.5.4.   

 

           

,   .        

   .        

,     ђ   

,        ( .  ).  

         

    .     

 ђ   , ђ       

  . 
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    , ђ       

, Кђ     ( , Ђ , 2006),   

          .   , 

 .      .  

 - ,       

  .    ,     

            

 .           

      ( , 1983).  

   : - - -  ( , 

Ђ , 2006).  

 

   5 -   ђ e      

 1  2  3  4  5  6 

      

      

џ џ    џ    

      

ђ    ђ    

      

   ђ      

      

      

      

      

      

      

      

      

      

      

      

  ђ     

      

 

         . 

         

 .      , 

     .  
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      ,  ,  

 .        ,     

           . 

       5        

   100% (20x 5%)    . 

  ,        

 .  ђ   ,      

   dB     .    

   ђ   .      

     ђ   .      

+10dB,  + 20dB,   - 10dB  ђ  . 

                 

,      .  ,   

,    0dB  20dB.     

    e      

20  80dB.      ,     

  .  

           20dB.      

        5dB    

 .        

      .   , .  

       .     

   . 

         

     „s“ (  4).   

,        ,    

   . 
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 4 -     

 

  4     –   : 1-  

, 2-  , 3-  . 

 ,   ,     

   ,  ђ    ,  

    -  / .   
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6.5.5.     
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7. А  А А А 

 

        

         : 

     ( ) -  , 

  ;   -   ( ). 

 

7.1.      

 

        -

 ,    .   

    . 

 

7.1.1.       

  

 

   7        

 ,       

( ,   )     -  . 

         ,  ,    

  .         . 

          

    .     

       ,       

   . 
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. 7: О      

   (НB) 

  *A.S. SD SE Min Max 

 

 

  

 20 13,12 5,22 1,17 5,00 26,25 

 20 11,41 3,87 0,87 5,63 20,63 

 20 12,22 3,91 0,87 1,25 20,00 

 30 10,23 4,61 0,84 3,13 26,88 

 90 11,58 4,52 0,48 1,25 26,88 

 

 

  

( . ) 
 

 20 4,00 1,12 0,251 1 6 

 20 4,55 0,76 0,17 3 6 

 20 4,10 0,72 0,16 3 6 

 30 4,60 1.00 0,18 1 6 

 90 4,34 0,95 0,10 1 6 

 

 

  

 20 13,87 4,83 1,08 5,63 26,25 

 20 12,12 3,95 0,88 3,75 18,13 

 20 11,62 4,53 1,01 1,25 20,00 

 30 9,50 4,05 0,74 3,75 17,50 

 90 11,53 4,56 0,48 1,25 26,25 

 

 

  

( . ) 
 

 20 3,95 1,14 0,26 1,00 6,00 

 20 4,25 0,85 0,19 3,00 6,00 

 20 4,35 0,87 0,19 3,00 6,00 

 30 4,80 0,92 0,17 3,00 6,00 

 90 4,39 0,99 0,10 1,00 6,00 

 

 +   

  

  

 20 13,50 4,82 1,08 7,19 26,25 

 20 11,76 3,64 0,81 4,69 19,38 

 20 11,92 4,03 0,90 1,25 20,00 

 30 10,06 4,03 0,73 4,06 22,19 

 90 11,62 4,26 0,45 1,25 26,25 

 

 +   

(  ) 
 

 20 3,90 1,07 0,24 1,00 5,00 

 20 4,50 0,76 0,17 3,00 6,00 

 20 4,25 0,79 0,17 3,00 6,00 

 30 4,70 0,91 0,16 2,00 6,00 

 90 4,38 0,93 0,10 1,00 6,00 

*A.S. -   (dB) 

  

   1         

    ,      

  .        

           . 

    250Hг (15,30dB-  ; 16,80НB-  ), 500Hz 
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(14,80dB-  ; 16,50НB-  ),   1000 Hг (13,30НB-  ; 14,30НB-

 ).    ђ        . 

           , 

  , ,      .      

     (13,87dB),      13,12НB.  

ђ     ђ      (t=-1,183, 

p>0,05). 

 

 1-          

 ,     

 

 

 2-          

,    
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   2         

    ,    ,  

 .         

          .  

  1НB    6000 Hz (10,30dB-  ; 11,80НB-  )  

 8000Hz (10,80dB-  ; 12,30НB-  ).    

ђ        . 

         

           11,41НB,    

12,12НB.  ђ     ђ      

    (t=-1,112, p>0,05). 

 

 3 -          

    ,     

 

   3         

        ,  

 .        1НB  250Hг 

(13,30dB-  ; 12,30НB-  ),  4000Hг (10,50dB-  ; 9,50НB-

 ),    6000Hz (10,30dB-  ; 11,10НB-  ).   

(1,50НB)    8000Hг (13,50НB-  ; 12,00НB-  ).  

0

2

4

6

8

10

12

14

16

18

125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 6000 Hz 8000 Hz

  (TA)   (TA) 
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        ,    12,21Н ,   

 11,62Н .  ђ     ђ     

 (t=-1,037, p>0,05). 

   4         

        -  

   .       

 1Н   250Hz (13,30dB-  ; 12,30НB-  ),  4000Hz (10,50dB-  

; 9,50НB-  ),    6000 (10,30НB-  ; 11,10НB-  ).  

 (1,50НB)    8000Hz (13,50dB-  ; 12,00НB-  ).  

            

     9,50Н ,    10,22Н .  ђ   

  ђ      (t=-1, p>0,05). 

 

 4 -        , 

    

 

 

 

  

0

2

4

6

8

10

12

14

16

18

125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 6000 Hz 8000 Hz

  (TA)   (TA) 
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 5 -         

  ,      

 

 

            ,   

  5.       ,     

7Н   2000, 4000, 6000  8000Hz,  15db  125Hz.     

               9Н , 

, 10Н   4000Hz,  15Н   125Hz.       

  ,     9Н   4000Hz, 16Н   250  500Hz. 

           

  ,      -   

  -         

 ,        

   (  5). 

          

  ђ       (  8). 

 

  

0

2

4

6

8

10

12

14

16

18

125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 6000 Hz 8000 Hz

     



90 

 

 8 -  К       ђ  

     

 

      

 - 
t= -1,81; df=38; 

p=0,078 

t= -3,35; 

df=38; p=0,739 

t=-1,97; df=48; 

p=0,054 

 
t= -1,81; df=38; 

p=0,078 
- 

t= 1,93; df=38; 

p=0,062 

t=-0,19; df=48; 

p=0,851 

 
t= -3,35; df=38; 

p=0,739 

t= 1,93; df=38; 

p=0,062 
- 

t= -1,92; 

df=48; p=0,061 

 
t=-1,97; df=48; 

p=0,054 

t=-0,19; df=48; 

p=0,851 

t= -1,92; 

df=48; p=0,061 
- 

 

       ђ    

        ,       

          

,        ,   

 (  9). 

 ђ         ђ    

    =0,006,   ђ       

     ђ    =0,039.   

          ,  

         . 

 

 9 -  a       ђ  

     

     

 - 
t= -0,94; df=38; 

p=0,353 

t= -1,24; 

df=38; p=0,222 

t=-2,89; df=48; 

p=0,006* 

 
t= -0,94; df=38; 

p=0,353 
- 

t= -0,37; 

df=38; p=0,716 

t=-2,13; df=48; 

p=0,039* 

 
t= -1,24; df=38; 

p=0,222 

t= -0,37; df=38; 

p=0,716 
- 

t= -1,72; df=48; 

p=0,092 

 
t=-2,89; df=48; 

p=0,006* 

t=-2,13; df=48; 

p=0,039* 

t= -1,72; 

df=48; p=0,092 
- 
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 10 -  К         

 ђ       

     

 - 
t= -2,04; df=38; 

p=0,048* 

t= -1,18; 

df=38; p=0,246 

t=-2,83; df=48; 

p=0,007* 

 
t= -2,04; df=38; 

p=0,048* 
- 

t= -1,02; 

df=38; p=0,313 

t=-0,81; df=48; 

p=0,423 

 
t= -1,18; df=38; 

p=0,246 

t= -1,02; df=38; 

p=0,313 
- 

t= -1,80; df=48; 

p=0,078 

 
t=-2,83; df=48; 

p=0,007* 

t=-0,81; df=48; 

p=0,423 

t= -1,80; 

df=48; p=0,078 
- 

      

 

  10    К    

     , ђ   ,   

.         

         ( =0,048)     

  ( =0,007). ђ      ђ  

  . 

 

 11 -        

 

      ШУ    *A.S.            SD          SE Min Max 

 

  

( ) 

      60    12,25 4,36 0,56 1,25 26,25 

      30 10,23 4,61 0,84 3,13 26,88 

      90 11,58 4,52 0,48 1,25 26,88 

 

  

( ) 

      60 12,54 4,48 0,58 1,25 26,25 

      30 9,50 4,05 0,74 3,75 17,50 

      90 11,53 4,56 0,48 1,25 26,25 

 

 +  
 

( ) 

      60 12,39 4,20 0,54 1,25 26,25 

      30 10,06 4,03 0,73 4,06 22,19 

      90 11,62 4,26 0,45 1,25 26,25 

*A.S. -   (НB) 

  

            

     12,25dB,    12,54dB. 

       .    10,23dB  
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,  9,50dB   .    ,    , 

    12,39dB,    10,06НB.      

 2,33dB   .    ђ     

        ,   ,  

 ,  ,       (  5). 

           

          

     (p=0.045),   (p=0.002),     

     (p=0.014),  ђ    (  12). 

 

 12 -          

   

 

 
Sum of 

Squares df 

Mean 

Square F  

 

  

( ) 

ђ   81.68 1 81.68 4.134 0.045 

  
 

1738.82 88 19.759 
  

 1820.49 89    

 

  

( ) 

ђ   185.04 1 185.04 9.793 0.002 

  
 

1662.71 88 18.89 
  

 1847.743 89    

 

 +  
 

( ) 

ђ   108.89 1 108.89 6.343 0.014 

  
 

1510.56 88 17.17 
  

 1619.45 89    
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7.1.2.       

 

  

  13        

    ( ,   )  . 

            ,   

   .         

.         

      . 

 13 -       

  *A.S. SD SE Min Max 

 

 

  

 

 20 16,62 3,86 0,86 8,75 22,50 

 20 14,44 2,94 0,66 9,38 20,00 

 20 14,84 2,26 0,50 11,88 18,75 

 30 10,04 2,54 0,46 1,88 15,63 

 90 13,55 3,88 0,41 1,88 22,50 

 

 

  

( . ) 
 

 20 3,35 0,87 0.20 2 5 

 20 3,90 0,64 0,14 3 5 

 20 3,70 0,47 0,10 3 4 

 30 4,67 0,55 0,10 4 6 

 90 3,99 0,81 0,09 2 6 

 

 

  

 

 20 17,91 3,66 0,82 12,50 23,75 

 20 13,81 2,66 0,59 9,38 18,13 

 20 14,97 3,78 0,85 6,88 21,88 

 30 10,29 2,51 0,46 .00 15,00 

 90 13,80 4,21 0,44 .00 23,75 

 

 

  

( . ) 
 

 20 3,05 0,82 0,18 2,00 4,00 

 20 3,90 0,64 0,14 3,00 5,00 

 20 3,75 0,79 0,17 2,00 5,00 

 30 4,70 0,53 0.10 4,00 6,00 

 90 3,94 0,92 0.10 2,00 6,00 

 +  
 

 
 

  

 20 17,26 3,52 0,79 11,25 22,19 

 20 14,12 2,43 0,54 9,69 18,75 

 20 14,91 2.70 0,60 10,63 19,38 

 30 10,17 2,24 0,41 0,94 13,44 

 90 13,68 3,81 0,40 0,94 22,19 

 +  
 

( . ) 
 

 20 3,25 0,72 0,16 2 4 

 20 4,00 0,56 0,13 3 5 

 20 3,70 0,57 0,13 3 5 

 30 4,70 0,53 0,10 4 6 

 90 4,00 0,81 0,08 2 6 

*A.S. -   (НB)
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 6 -         

      

 

 

 

   6        

            

.   

        250Hz (19,30db-  

; 18,30dB-  ),500Hz (17,30dB-  ; 18,50НB-  )   2000Hz 

(15,50dB-  ; 16,80НB-  ). ђ ,   ђ   4000Hz 

(15,00dB-  ; 16,80НB-  ),  6000Hz (15,00dB-  ; 18,80НB-

 ),    8000Hz (14,50,00dB-  ; 17,dB-  ). 

            

  17,91d ,      16,62d  (  13),   

          ( ђ   

 1,29d ). ђ   ђ          

    (t=2,139, p<0.05). 

0

5

10

15

20

125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 6000 Hz 8000 Hz

  ( )   ( ) 
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 7 -           

    ,   

 

   7        

       .      

  125Hz (17,30d -  ; 15,00d -  ), 250Hz (15,30dB-

 ; 16,80НB-  ),  500Hz (13,50dB-  ; 14,50НB-  ). 

ђ ,   ђ   4000Hz (13,00dB-  ; 12,00НB-  ),   

6000Hz (15,00dB-  ; 12,30НB-  ),    8000Hz (15,00dB-  

; 13,50НB-  ). ђ         

   14,44Н ,    13,81d  (  13).     

  (t=-1003,p>0,05). 

 

 8 -           

    ,   

 

 

0

5

10

15

20

125 Hz 250Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 6000 Hz 8000 Hz

Ле о у о К афа ет ја  е о у о К афа ет ја  

0

5

10

15

20

125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 6000 Hz 8000 Hz

  ( )   (K ) 
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         125Hz (18,30d -  ; 

15,00d -  ), 250Hz (14,50dB-  ; 15,50НB-  ),  1000Hz 

(13,50dB-  ; 14,50НB-  ). ђ ,   ђ   4000Hz 

(13,00dB-  ; 14,50НB-  ),   6000Hz (17,30dB-  ; 15,50НB-

 ),    8000Hz  (14,50dB-  ; 16,00НB-  ) (  8). 

           

       (14,84d ; 14,97dB).    

  (t=0,274, p>0,05). 

 

 9 -           

  ,   

 

 

 

   9        

       .       

    (   1НB)     

ђ     .   ђ   250Hz (10,00dB-  ; 

11,30dB-  ),  4000Hz (9,67dB-  ; 11,00НB-  ),   6000Hz 

(8,50dB-  ; 9,50НB-  ),    8000Hz (9,50dB-  ; 8,50НB-

 ). 

0

2

4

6

8

10

12

14

16

125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 6000 Hz 8000 Hz

  (K )   ( ) 
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  .       10,04НB,    10,29НB 

(  13).      (t= 0,580, p>0,05). 

 

  10:           

    ,   

 

 

  10         

  ,      .     

:      17,27d ,   14,13d ,  

 14,94d    10,17d . 

    ,    

 ,      .      

  К .       

        .  

            

4000Hz,    15d ,         

125  250Hz,    16,00d .    ђ    

     4000Hz,    12,50d ,   

      125  250Hz,    

16,00d .           2000  

0

5

10

15

20

25

125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 6000 Hz 8000 Hz
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4000Hz,    13,80d ,       

  125Hz,    16,60d . 

 

 14 -  К        

ђ      

 

     

 - 
t= -2,27; df=38; 

p=0,029* 

t= -1,58; 

df=38; p=0,123 

t= -6,56; 

df=48; 

p=0,000* 

 
t= -2,27; df=38; 

p=0,029* 
- 

t= 1,12; df=38; 

p=0,267 

t= -4,53; 

df=48; 

p=0,000* 

 
t= -1,58; df=38; 

p=0,123 

t= 1,12; df=38; 

p=0,267 
- 

t= -6,47; 

df=48; 

p=0,000* 

 
t= -6,56; df=48; 

p=0,000* 

t= -4,53; df=48; 

p=0,000* 

t= -6,47; 

df=48; 

p=0,000* 

- 

      

 

   14         ђ  

          

,   ђ  - . ђ      

      ђ      

     ( =0,029).      

             

    -   ( =0,000).  

 ђ        ђ   ђ   

         ,  

 ( =0,000). 

            

  ,          

   ( =0,000). 

    -  ,     

  ,         

   . 



99 

 

 15 -  К       

 ђ      

 

     

 - 
t= -3,64; df=38; 

p=0,001* 

t= -2,75; 

df=38; 

p=0,009* 

t= -8,59; 

df=48; 

p=0,000* 

 
t= -3,64; df=38; 

p=0,001* 
- 

t= 0,66; df=38; 

p=0,512 

t= -4,78; 

df=48; 

p=0,000* 

 
t= -2,75; df=38; 

p=0,009* 

t= 0,66; df=38; 

p=0,512 
- 

t= -5,09; 

df=48; 

p=0,000* 

 
t= -8,59; df=48; 

p=0,000* 

t= -4,78; df=48; 

p=0,000* 

t= -5,09; 

df=48; 

p=0,000* 

- 

      

 

   15         ђ  

          

,   ђ  t- . 

 ђ            

ђ       ( =0,001)    

    .       

          ( =0,009),     

       ( =0,000). 

 ђ          -  

 ђ       ( =0,000). 

           

   ,         

      -   ( =0,000).  

    -  ,     

     ,     

     ,  .  
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 16 -   К        

   ђ      

 

     

 - 
t= -3,68; df=38; 

p=0,001* 

t= -2,19; df=38; 

p=0,034* 

t= -8,19; 

df=48; 

p=0,000* 

 
t= -3,68; df=38; 

p=0,001* 
- 

t= -1,67; df=38; 

p=0,102 

t= -4,44; 

df=48; 

p=0,000* 

 
t= -2,19; df=38; 

p=0,034* 

t= -1,67; df=38; 

p=0,102 
- 

t= -6,30; 

df=48; 

p=0,000* 

 
t= -8,19; df=48; 

p=0,000* 

t= -4,44; df=48; 

p=0,000* 

t= -6,30;df=48;       

    p=0,000* 
- 

      

 

  16           

            

    .        

       ,       

( =0,001),    ( =0,034),         

-   ( =0,000). 

       , ђ      

        ,    .  

     ( =0,000). 

  



101 

 

 17 –        

 

               

          

 

     

    

*A.S. SD SE Min Max 

 

  

( ) 

       60    15,30 3,18 0,41 8,75 22,50 

        30 10,04 2,54 0,46 1,88 15,63 

        90 13,55 3,88 0,41 1,88 22,50 

 

  

( ) 

        60 15,56 3,77 0,49 6,88 23,75 

        30 10,29 2,51 0,46 0,00 15,00 

        90 13,80 4,21 0,44 0,00 23,75 

 

 +  
 

( ) 

        60 15,43 3,17 0,41 9,69 22,19 

        30 10,17 2,24 0,41 0,94 13,44 

         90 13,68 3,81 0,40 0,94 22,19 

 *A.S. -   (dB) 

 

      ( )     

        -   ( )  

 ,        ,       

(  17). 

      ,      

 ,   15,30d ,    15,56d .   

 -        .   

 10,04d   ,  10,29d    .  

   ,    ,  ,   

15,43d ,    10,17НB.    5,26d ,   . 
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 18-       

 
Sum of 

Squares df 

Mean 

Square F  

 

  

( ) 

ђ   553,44 1 553,44 61,94 0,000 

  
 

786,28 88 8,94 
  

 1339,70 89    

 

  

( ) 

ђ   555,63 1 555,63 47,83 0,000 

  
 

1022,21 88 11,61 
  

 1577,85 89    

 

 +  
 

( ) 

ђ   554,54 1 554,54 66,15 0,000 

  
 

737,66 88 8,38 
  

 1292,20 89    

      

  

     18     

       ( =0,000)  

    .     

         

   ,  ,         . 
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7.1.3.       
  

 19 -       

*A.S. -   

 

 
 *A.S. SD SE Min Max 

 

 

 20НB 

 20 0,10 0,308 0,069 0 1 

 20 0,65 1,182 0,264 0 4 

 20 0,40 0,883 0,197 0 3 

 30 0,53 0,730 0,133 0 3 

 

 

 25НB 

 20 2,10 2,150 0,481 0 6 

 20 3,65 2,084 0,466 0 8 

 20 3,80 2,821 0,631 0 9 

 30 4,40 1,773 0,324 0 10 

 

 

 30НB 

 20 5,20 2,966 0,663 0 11 

 20 8,00 3,770 0,843 3 18 

 20 7,80 3,806 0,851 2 13 

 30 10,07 2,625 0,479 5 17 

 

 

 35НB 

 20 9,55 3,748 0,838 0 15 

 20 13,75 3,959 0,885 7 20 

 20 13,45 4,685 1,047 4 20 

 30 17,33 2,746 0,501 9 20 

 

 

 40НB 

 20 14,30 4,169 0,932 0 20 

 18 15,70 2,749 0,648 12 20 

 18 16,89 3,833 0,903 8 20 

 19 19,42 1,305 0,299 15 20 

 

 

 45НB 

 19 17,11 4,040 0,927 3 20 

 11 10,75 1,508 0,455 15 20 

 11 18,27 2,149 0,648 15 20 

 4 3,90 1,000 0,500 18 20 

 

 

 50B 

 11 18,64 3,295 0,993 9 20 

 1 1,00 0,00 0,0 20 20 

 5 20,00 0,000 0,000 20 20 

 1 1,00 0,0 0,00 20 20 

 

 55НB 

 20 2,70 6,689 1,496 0 20 

 20 0,00 0,000 0,000 0 0 

 20 0,00 0,000 0,000 0 0 

 30 0,00 0,000 0,000 0 0 

 

 

 60НB 

 20 1,00 4,472 1,000 0 20 

 20 0,00 0,000 0,000 0 0 

 20 0,00 0,000 0,000 0 0 

 30 0,00 0,000 0,000 0 0 

 

 

  
 

 20 3,30 0,923 0,206 1 5 

 20 4,50 0,761 0,170 3 6 

 20 4,30 0,979 0,219 3 6 

 30 5,20 0,761 0,139 3 6 



104 

 

         

      0  20.   19    

          . 

          20dB, 

   0,10 ,  25d  2,10 ,  30d  5,20 

,  35dB 9,55 ,  40dB 14,30 ,  45dB 17,11 ,  50dB 18,64 

,  55dB 2,70    60d  1,00 .        

    20d ,        

50d .          20d ,  

 0,64 ,  25d  3,65 ,  30 dB 8,00 ,  35dB 13,75 

,  40dB 17,44 ,  45dB 19,55 ,  50dB 20,00 .   

         20dB,     

   50dB (  19).        

  20dB,   0,40 ,  25dB 3,80 ,  30 

dB 7,80 ,  35dB 13,45 ,  40dB 16,89 ,  45dB 18,27    

50dB 20 .            

20dB,        50dB.    

-        20 dB,  

 0,53 ,  25 dB 4,40 ,  30 dB 10,07 ,  35dB 17,33 

,  40dB 19,42 ,  45dB 3,9    50dB 1 .     

       20 dB,      

  40 dB.  

 20 -M        (100%)  

  *A.S. (dB) SD 

 20 48,50 4,62 

 20 42,50 3,80 

 20 43,50 4,89 

 30 39,00 3,81 

*A.S.-   

 

  20      ,  

        -  

,          

       (100%).  
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  (100%)     48,50dB.      

    42,50 dB    .     

    43,50dB      , 

    -       

             

39,00dB.  

  21        

          -

 .      ђ  ,      

1  6      ђ    .    

      3  4  100%    

  45  50НB.   6     , 

              

  35НB.  

 

 21 -       

 

     

  1 

 60dB 

2 

55dB 

3 

50dB 

4 

45dB 

5 

40dB 

6 

35dB 

 1 2 8 8 1 0 20 

 0 0 1 10 7 2 20 

 0 0 5 6 7 2 20 

 0 0 1 3 15 11 30 

   1 2 15 27 30 15 90 

 

    , ,  17,    4  5. 

    100%      45dB,  7  

   40dB.   6    .      

    (18)     3, 4  5. 

    100%      40НB,  

   45dB      50 dB.       

             

      35dB. 
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  -      . 

     (23)    5  6,      

100%       35  40dB.  

      40dB,    35dB.  

    -  ,      

    ,        

  55dB    .      

            

 .  

T  22 -  К     

 

     

 - 

t= -4,48; 

df=38; 

p=0,000 

t= -3,32; 

df=38; p=0,002 

t= -7,93; 

df=48; 

p=0,000 

 
t= -4,48; df=38; 

p=0,000 
- 

t= 0,72; df=38; 

p=0,475 

t=-3,18; df=48; 

p=0,003 

 
t= -3,32; df=38; 

p=0,002 

t= 0,72; df=38; 

p=0,475 
- 

t= -3,65; 

df=48; 

p=0,001 

 
t= -48; df=38; 

p=0,000 

t= -48; df=38; 

p=0,000 

t= -3,65; 

df=48; p=0,001 
- 

 

      

   

     22      

         

   ђ  ,   ђ  t- .  

           

  48,50dB,          

.      .     

         42,50dB,   

       ,        

 -  . ђ         

   ,         

-       ( =0,000). 
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  43,50dB           

   -  .      

  ( =0,001).    -   

   ,        

  39,00dB. 

 

 23 -  M          

       (100%)  

 

  *AS (dB) SD 

 60 44,33 4,44 

 30 39,00 3,81 

  *AS -   

 

          

43.50dB      ,     -

      39.00dB (  23). 

 

 24 -      

 

 

     
 1 

 (60dB) 

2 

 (55dB) 

3 

(50dB) 

4 

(45dB) 

5 

(40dB) 

6 

(35dB) 

 
        1 2 14 24 15 4 60 

        0 0 1 3 15 11 30 

                           

 
1 2 15 27 30 15 90 

 

        3, 4  5,  100% 

     40, 45  50НB.   ,  24, 

  100%     45НB, 15     

40НB  14    50НB.   (6)    , 

         35НB  100%  

  .      (23)   

 5  6,      100%     
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  35  40dB.       

 40dB,    35dB (  24).  

 

 25 -        

    

  *A.S. SD SE Min Max 

 60 4,03 1,03 0,13 1 6 

 30 5,20 0,76 0,14 3 6 

 90 4,42 1,09 0,12 1 6 

  *A.S. -   

                          (χ2
=26,850; df=5; =0,000) 

  

    -      

    (χ2
=26,850; df=5; =0,000)   

 ,          

 (5,20 : 4,03) (  25). 
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7.2.     

 

        , , , 

        .   

     (  16 s .).     

 .     ђ      .  

      ( - ),      

  (   ) .     

,     -  .   

  .       

    10. 

          

          

         , 

        ђ  

(        ,      

       ). 

 

7.2.1.      

 

  26        

       -  . 

           

  ,         8,55  9,95,   

       5,40.  

        ,   

        .    

              

 9,65   10,        ,  

 7,95.  

           ,  

  9,90   10,        8,10.  
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  -        

  ,        ,  

       9,43  10. 

 

 26 -       

  

 

N * .Ћ. SD SE Min Max 

 

 

  

( ) 

 20 9,95 0,224 0,050 9 10 

 20 10,00 0,000 0,000 10 10 

 20 10,00 0,000 0,000 10 10 

 30 10,00 0,000 0,000 10 10 

 90 9,99 0,105 0,011 9 10 

 

 

  

( ) 

 20 9,65 0,988 0,221 6 10 

 20 9,95 0,224 0,050 9 10 

 20 10,00 0,000 0,000 10 10 

 30 9,97 0,183 0,033 9 10 

 90 9,90 0,498 0,053 6 10 

 

 

  

( ) 

 20 8,55 2,625 0,587 2 10 

 20 9,65 0,813 0,182 7 10 

 20 9,90 0,447 0,100 8 10 

 30 9,97 0,183 0,033 9 10 

 90 9,57 1,407 0,148 2 10 

 

 

 
 

( ) 

 20 9,00 1,835 0,410 3 10 

 20 10,00 0,000 0,000 10 10 

 20 9,90 0,447 0,100 8 10 

 30 9,97 0,183 0,033 9 10 

 90 9,74 0,966 0,102 3 10 

 

 

  

( ) 
 

 20 5,40 3,016 0,674 0 9 

 20 7,95 1,905 0,426 3 10 

 20 8,10 2,174 0,486 4 10 

 30 9,43 1,135 0,207 6 10 

 90 7,91 2,520 0,266 0 10 

* .Ћ. -   
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 11:         

 

 

 27 -  ђ          

     

 

 

      

 

          

         ,   

        . 

   ђ    -    (p=0,020) 

    (p=0,003) ( 27). 

0

2

4

6

8

10

12

 о у  о ећ  о Чет т  о ет  о 

фа ја лал ја уцање еца т п ч о  а оја 

N   - 

  
t df p= 

  -1,000 38 0,324 

  -1,324 38 0,193 

  -1,790 38 0,081 

  -2,437 38 0,020 

  -3,197 38 0,003 
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 28-  ђ         
      

   
–   

t df p= 

  -1,000 38 0,324 

  -1,584 38 0,121 

  -2,267 38 0,029 

  -2,131 38 0,040 

  -3,248 38 0,002 

      

            

           . 

  (5,40 : 8,10)      .     

           

       ,      

    .    ђ   

  (p=0,029),  (p=0,040)      (p=0,002) (  

28).  

 29 -  ђ          

-         

    
–   

t df p= 

  -1,231 48 0,224 

  -1,720 48 0,092 

  -2,960 48 0,005 

  -2,878 48 0,006 

  -6,677 48 0,000 
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  -  ,    ,   

       .   (5,43 : 9,43) 

      (  29).      

          

      -  ,   

        . 

   ђ     (p=0,005),  (p=0,006) 

     (p=0,000) (  29). 

 

 30 -  ђ          

    

 

   –  
 

t df p= 

  -1,000 38 0,324 

  -1,205 38 0,236 

  1,000 38 0,324 

  -,232 38 0,818 

  -1,000 38 0,324 

 

          .  

          - 

  (7,95 : 8,10).       

       (  30). 
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 31-   ђ         -

        

 

   
–   

t df p= 

  
   

  
-0,289 48 0,774 

  
-2,067 48 0.044 

  
0,814 48 0.420 

  
-3,453 48 0.001 

      

 

       -   

         .  

 t-  ђ       ( = 0,044)  

      ( =0,001)     

(  31). 

 

 32 -  ђ         -

        

 

   
–   

t df p= 

  

  0,814 48 0,420 

  0,733 48 0,467 

  0,733 48 0,467 

  -2,838 48 0,007 
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        -  

         .  

  ( =0,007)      ,   

     (8,10 : 9,43). (  32).  

 

  33 -        

  

  
 –   

            
           

 *A.S. SD SE 

  
                 60 9,98 0,129 0,017 

                 30 10,00 0,000 0,000 

  
                 60 9,87 0,596 0,077 

                 30 9,97 0,183 0,033 

  
                60 9,37 1,687 0,218 

                 30 9,97 0,183 0,033 

  
                 60 9,63 1,164 0,150 

                 30 9,97 0,183 0,033 

  
                 60 7,15 2,680 0,346 

                 30 9,43 1,135 0,207 

*A.S. -   

 

      (  

, , )    -  ,   

     .      

           7,15  9,98,   

   -       9,43  10. 

             

    (9,43:7,15)  ( 33). 
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 34 -  ђ          

  

   
–   

t df p= 

  -0,705 88 0,483 

  -0,896 88 0,372 

  -1,937 88 0,056 

  -1,555 88 0,124 

  -4,461 88 0,000 

      

  t-         

     ( =0,000).     

  (  , , )   

      ,   

   -   (  34).  

 

 35 -       

    

  

 –   
         t df             p= 

 –  1,628 59 0,109 

 -  2,899 59 0,005 

-  2,427 59 0,018 

 –   8,282 59 0,000 

 -  2,960 59 0,004 

 –  2,590 59 0,012 

 –  8,493 59 0,000 

 –  -1,848 59 0,070 

 -  6,892 59 0,000 

 -  8,517 59 0,000 
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  35        

         

. ђ        ђ   

         

( =0,018),  ђ      ђ     .  

         

       .  

 

7.2.2.      

  

  36        

( ,   )  .  

              

   1,80  7,75,         5,20  9,15. 

          3,90  8,25.  

     -   (  

  7,70  9,90) (  36).      

 -  .         

  ,           

      ,      

       ( ) (  36). 
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 36 -        

  

  * .Ћ. SD SE Min Max 

  

( ) 

 20 7,75 2,881 0,644 0 10 

 20 9,15 1,496 0,335 5 10 

 20 8,25 2,314 0,517 3 10 

 30 9,90 0,403 0,074 8 10 

 90 8,89 2,047 0,216 0 10 

  

( ) 

 20 6,90 3,275 0,732 0 10 

 20 8,40 2,037 0,455 3 10 

 20 7,30 2,677 0,599 3 10 

 30 9,77 0,568 0,104 8 10 

 90 8,28 2,491 0,263 0 10 

  

( ) 

 20 5,50 3,456 0,773 0 10 

 20 7,40 2,349 0,525 2 10 

 20 6,45 3,561 0,796 0 10 

 30 9,30 1,088 0,199 7 10 

 90 7,40 3,009 0,317 0 10 

 
 

( ) 

 20 6,20 3,365 0,753 0 10 

 20 8,25 2,149 0,481 4 10 

 20 7,25 2,845 0,636 1 10 

 30 9,73 0,583 0,106 8 10 

 90 8,07 2,668 0,281 0 10 

  

( ) 

 20 1,80 1,963 0,439 0 6 

 20 5,20 3,139 0,702 0 10 

 20 3,90 2,751 0,615 0 9 

 30 7,70 1,643 0,300 5 10 

 90 4,99 3,234 0,341 0 10 

* .Ћ.   
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 12 -         
 

 

  

 37 -  ђ          

     

 

   

–   
t df p= 

  -1,928 38 0,061 

  -1,739 38 0,090 

  -2,033 38 0,049 

  -2,296 38 0,027 

  -4,107 38 0,000 

      

 

          

           , 

          . 

   ђ     (p=0,049),  (p=0,027) 

           (p=0,000) 

(  37). 

0

2

4

6

8

10

12

 о у  о ећ  о Чет т  о ет  о 

фа ја лал ја уцање еца т п ч о  а оја 
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 38 -  ђ          

     

 

 

      

 

  38           

   ,       . 

  (8,10 : 5,40)      .     

           

      ,      

     .    

ђ     (p=0,029),  (p=0,040)      

(p=0,002) (  38). 

 39 -  ђ          

-         

  

 –   
t df p= 

  -4,048 48 0,000 

  -4,712 48 0,000 

  -5,642 48 0,000 

  -5,652 48 0,000 

  -11,504 48 0,000 

      

   
–   

t df p= 

  -1,000 38 0,324 

  -1,584 38 0,121 

  -2,267 38 0,029 

  -2,131 38 0,040 

  -3,248 38 0,002 
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          1,80  7,75,   

   -       7,70  

9,90.            

      -  .   

      (p=0,000) (  39). 

 

 40 -  ђ            

    

 

   

–   
           t            df                         p= 

  1,460 38 0,152 

  1,462 38 0,152 

  0,996 38 0,326 

  1,254 38 0,217 

  1,393 38 0,172 

 

          

        5,20  9,15,       

     3,90  8,25.        

 (5,20 : 3,90),          

        ,  

(  40). 

         

         5,20  9,15,     

 -       7,70  9,90.  

           

   (I  - p = 0,012; II  - p = 0,001; III  - p = 

0,000; IЏ  - p = 0,001; Џ  - p = 0,000) (  41). 
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 41-  ђ           

   

 

   

–   
           t            df                       p= 

  -2,619 48 0,012 

  -3,493 48 0,001 

  -3,866 48 0,000 

  -3,603 48 0,001 

  -3,682 48 0,001 

      

  42 -  ђ           

   

   

–   
t df p= 

  -3,838 48 0,000 

  -4,907 48 0,000 

  -4,123 48 0,000 

  -4,659 48 0,000 

  -6,120 48 0,000 

      

         

         3,90  8,25,     

 -       7,70  9,90.   

           

 (7,70 : 3,90) (  42).     

          

 (I  - p = 0,000; II  - p = 0,000; III  - p = 0,000; IЏ  - p = 

0,000; Џ  - p = 0,000) (  42). 
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 43 -  ђ         

  

  
 –   

 
 

 *A.S.        SD        SE 

  
 60 8,38 2,337 0,302 

 30 9,90 0,403 0,074 

  
 60 7,53 2,740 0,354 

 30 9,77 0,568 0,104 

  
 60 6,45 3,212 0,415 

 30 9,30 1,088 0,199 

  
 60 7,23 2,907 0,375 

 30 9,73 0,583 0,106 

  
 60 3,63 2,974 0,384 

 30 7,70 1,643 0,300 

*A.S. -   

    43        

     -  .   

         

          3,63  7,57,    

  -       7,70  9,90.  

            

     (3,63:7,70). ђ ,        

       -  (6,45: 930). 

 

 44 -  ђ         

  

   
–   

t df p= 

  -3.519 88 0,001 

  -4.406 88 0,000 

  -4.715 88 0,000 

  -4.651 88 0,000 

  -6.964 88 0,000 
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   44         

  , ђ     (I  - p = 0,001; II 

 - p = 0,000; III  - p = 0,000; IЏ  - p = 0,000; Џ  - p = 0,000). 

 

 45 -       

        

   

–   
       t          df               p= 

 –  3,163 59 0,002 

 -  6,735 59 0,000 

-  4,515 59 0,000 

 –   13,188 59 0,000 

 -  5,151 59 0,000 

 –  1,181 59 0,243 

 –  10,383 59 0,000 

 –  -2,901 59 0,005 

 -  7,399 59 0,000 

 -  10,896 59 0,000 

      

 

  45       

          

. ђ        ђ   

         

( <0,005),  ђ     .     

          

   .  
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7.3.       

 

 

    ђ       

    ,   

         

         -

 .         

ђ           „ “  

  0  15, „  “    16  27  „ “ 

   28  30. ђ , ђ      

     .   

       3    0  10НB, 

 2    11  10НB   1   21  30НB,   

   3    100%     

  35  40НB,  2  100%     41  50НB  

 1  100%     51  60НB.                  

 

7.3.1.         

  -   

 

 46 -        

    -   

 

 

 
 

   

 

21-30 
 0 1 1 

 0,0% 3,3% 3.3% 

11-20 
 1 11 12 

 3,3% 36,7% 40.0% 

0-10 
 2 15 17 

 6,7% 50,0% 56.7% 

 
 3 27 30 

 10.0% 90,0% 100,0% 
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      ђ      

   -   (50%)    

      (28-30 )     

          0  10НB,      

3,3%            11  20НB   

         (  

46). 

  ђ           

            

   -  .  

 

 47 -        

    -   

 

 

 
    

 

21-30 
 0 1 1 

 0,0% 3,3% 3.3% 

11-20 
 4 8 12 

 13,3% 26,7% 40.0% 

0-10 
 11 6 17 

 36,7% 20,0% 56.7% 

 
 15 15 30 

 50.0% 50,0% 100,0% 

 

   47         

       -  . 

    36,37%       

     0  10dB.    3,3%   

           21 

 30НB.    ђ    ђ     

    .  
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 48 -        

   -   

 

 

 
 

   

 

11-20 
 1 13 14 

 3,3% 43,3% 46.7% 

0-10 
 2 14 16 

 6,7% 46,7% 53.3% 

 
 3 27 30 

 10.0% 90,0% 100,0% 

 

     -      

46,7%         

,         0  10НB,  

  3,3%    ,     

  11  20НB (  48).    ђ    

.   

          

            

      (  49). 

 

 49 -         

   -   

 

 

 
 

   

 

11-20 
 6 8 14 

 20,0% 26,7% 46.7% 

0-10 
 9 7 16 

 30,0% 23,3% 53.3% 

 
 15 15 30 

 50.0% 50,0% 100,0% 

 

        ,    

   -   (30,0%)    

         0  

10НB,    20%     11  20НB (  49). 
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 -  . 

         

 -   80%    100%    

  35  40НB        

 .         

 41  50НB          

        (3,3%). 

 

  51 -        

    -   

 

 

 
    

 

41-50 
 1 3 4 

 3,3% 10,0% 13.3% 

35-40 
 2 24 26 

 6,7% 80,0% 86.7% 

 
 3 27 30 

 10.0% 90,0% 100,0% 

 

    ђ    ђ     

     -  . 

 

 

 52 -        

    -   

 

 

 
 

   

 

41-50 
 2 2 4 

 6,7% 6,7% 13.3% 

35-40 
 13 13 26 

 43,3% 43,3% 86.7% 

 
 15 15 30 

 50.0% 50,0% 100,0% 
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   52        

     -  .   

            

 43,3%           

35  40dB.  

         

        41  50НB (  52).  

ђ ,     ,    ђ   

      . 

 

7.3.2.         
   

 

   53        

            .   

 

 53 -        

     

  
 

 
  

21-30 
0 0 2 2 

0,0% 0,0% 10,0% 10,0% 

11-20 
1 8 5 14 

5,0% 40,0% 25,0% 70,0% 

0-10 
0 3 1 4 

0,0% 15,0% 5,0% 20,0% 

 
1 11 8 20 

5,0% 55,0% 40,0% 100,0% 

 

           

 (15  28 )        

    11  20НB.  

    5%      

     11  20НB       

  0  10НB (  53).          
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 ,        -  

.   ђ        

.  

            

         54.     

           

 .         

   40%         11  

20dB.     10%      

       (0  15 )   

 (  16  27 )     0  10НB     21  

30dB.             

   .  

 

 54 -        

     

  
 

 
  

21-30 
0 2 0 2 

0,0% 10,0% 0,0% 10,0% 

11-20 
6 8 0 14 

30,0% 40,0% 0,0% 70,0% 

0-10 
2 2 0 4 

10,0% 10,0% 0,0% 20,0% 

 
8 12 0 20 

40,0% 60,0% 0,0% 100,0% 

 

 ђ       ђ      

          

. 
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 55 -        
    

  
 

 
  

21-30 
0 3 2 5 

0.0% 15.0% 10.0% 25.0% 

11-20 
1 8 6 15 

5.0% 40.0% 30.0% 75.0% 

0-10 
0 0 0 0 

0,0% 0,0% 0,0% 0,0% 

 
1 11 8 20 

5.0% 55.0% 40.0% 100.0% 

 

         

       55.      

        

             

 11  20dB.          

  5%       11  20НB.   

             

  0  10НB (  55).        

   ђ         

      .   

             

      56.  

 

 56 -        

    

  
 

 
  

21-30 
2 3 0 5 

10,0% 15,0% 0,0% 25,0% 

11-20 
6 9 0 15 

30,0% 45,0% 0,0% 75,0% 

0-10 
0 0 0 20 

0,0% 0,0% 0,0% 100,0% 

 
8 12 0 5 

40,0% 60,0% 0,0% 25,0% 
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      (45%)    

         

     11  20dB.    10% 

          

    21  30НB.      

        .  

         ђ   

     . 

 

 57 -        

     

  
 

 
  

51-60 
0 2 1 3 

0.0% 10.0% 5.0% 15.0% 

41-50 
1 8 7 16 

5.0% 40.0% 35.0% 80.0% 

35-40 
0 1 0 1 

0.0% 5.0% 0.0% 5.0% 

 
1 11 8 20 

5.0% 55.0% 40.0% 100.0% 

 

           

    ,      

     (  57).     

         

         41  50НB,   

  5%       41  50НB,  

     35  40НB      

51  60НB.      ђ   ђ   

        . 

       (50%)    

         

      41  50НB,     5%   
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         35  40НB    

 51  60НB. 

 

 58 -        

     

  
 

 
  

51-60 
1 2 0 3 

5,0% 10,0% 0,0% 15,0% 

41-50 
6 10 0 16 

30,0% 50,0% 0,0% 80,0% 

35-40 
1 0 0 1 

5,0% 0,0% 0,0% 5,0% 

 
8 12 0 20 

40,0% 60,0% 0,0% 100,0% 

         ђ   

         . 

 

 

7.3.3.         
   

 

  59         

        .        

            

  .   

 59 -        

     

 N  
 

 
  

21-30 
0 3 10 13 

0,0% 15,0% 50,0% 65,0% 

11-20 
0 2 5 7 

0,0% 10,0% 25,0% 35,0% 

0-10 
0 5 15 20 

0,0% 25,0% 75,0% 100,0% 

 
0 3 10 13 

0,0% 15,0% 50,0% 65,0% 
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           0 

 10НB    75%.    10%     

       11  20НB (  59).  

   ђ       ђ   

          

  . 

 

 60 -        

      

  
 

 
  

21-30 
3 8 2 13 

15,0% 40,0% 10,0% 65,0% 

11-20 
0 5 2 7 

0,0% 25,0% 10,0% 35,0% 

0-10 
3 13 4 20 

15,0% 65,0% 20,0% 100,0% 

 
3 8 2 13 

15,0% 40,0% 10,0% 65,0% 

 

            

         60.   

           65% 

        0  10НB.     

10%            

 (28  30 )     11  20НB     21  

30dB. ђ       ђ      
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 61 -        

    

  
 

 
  

21-30 
0 0 0 0 

0,0% 0,0% 0,0% 0,0% 

11-20 
0 4 15 19 

0,0% 20.0% 75.0% 95.0% 

0-10 
0 1 0 1 

0,0% 5.0% 0.0% 5.0% 

 
0 5 15 20 

0,0% 25.0% 75.0% 100.0% 

 

          

     61.    (75%)   

            

          11  20dB. 

          

  5%       0  10НB.   

            

          21  

30dB.           ђ  

          

   . 

 

 62 -        

    

  
 

 
  

21-30 
3 12 4 19 

15.0% 60.0% 20.0% 95.0% 

11-20 
0 1 0 1 

0.0% 5.0% 0.0% 5.0% 

0-10 
3 13 4 20 

15.0% 65.0% 20.0% 100.0% 

 
3 12 4 19 

15.0% 60.0% 20.0% 95.0% 
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      65%     

          

   0  10dB.    5%    

          

  11  20dB.        
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