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Annotation 

 

The purpose of this graduation project is to develop a web application that 

will allow you to play the main format of music files from a mobile device. In the 

thesis project implemented functions for viewing and requesting storage space, as 

well as operations for adding, deleting and playing mp3 files. The developed mobile 

application is convenient to use and economical. 

Music player based on the Android application is currently popular in the 

market. The final development of the Android operating system provides developers 

with an excellent platform that can master popular computer technologies combined 

with acquired knowledge and master the development of a mobile application. 
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1   Android 

 

1.1    Android   2018  

 

      Android –   .   
    .   

   Google Play    . Э  
    ,    , 

   .       
    Android  2018 .   

   ,      
    Android.  Google Play  
 ,      , 
   . .       

.    ,      .  
   ? ,   , Google Play Music 
  . Э      

,    .      
,  ,  ,  ,  

  . .         
.       

       .  
     ,    ,  

    [2]. 

 

1.1.1 Musicolet 

 

        
      ,    

, Musicolet –  .    , 
    ,  ,  , 
   .  ,     

     ,   
   (  1.1). 

      ,   
,   :  
   ; 

 ; 

        ; 

    ; 

     . 
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 1.1 –    Musicolet  

 

1.1.2  

 

        
, Phonograph    .    

 ,       
  .        

      (  1.2). 
 

 
 

 1.2 –    Phonograph  

 

          Android, 
   ,     ,  

   . ,     
  .      

.   ,      ,  
   ,  .     

 ,  , ,   .  
     .     
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    .    ,   
    .    
,    ,    

  ,    [3].  

 

1.1.3  

 

Pulsar –       
 ,     (     

     ).   ,   
   ,     

 -     ,    
 . Э   ,      

,     (  1.3). 
 

 
 

 1.3 –    Pulsar 

 

       , 
Pulsar      ,   

.     ,    
   .      Pulsar,   ,   

     ,   
  ,  Chrome Cast,   , 

  .    Pro    5-

 . 
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1.1.4 Pi Music Player 

 

   ;       
.        .  

    .    ,   

   ,       
 Android.       , 

   .      
   .        

  (  1.4). 
 

 
 

 1.4 –    Pi Music Player 

 

       , 
 ;    ,     

.        ,   
 ,     ,   

   , 3D-    . 
      -   

    .   .    
  -  ,   .      

  -      .  
  ,    . 

       , 
 ;    ,     

.        ,   
 ,     . 
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1.1.5 BlackPlayer 

 

  , BlackPlayer      
. Э       . 

    (  1.5). 
 

 
 

 1.5 –    BlackPlayer 

 

    ,    

: 
–   ; 
–    ; 
– ; 
–  ; 
–   ID3; 

–  ; 
–      , 

  MP3, WAV  OGG. 
 ,  ,      

 .      [4]. 

 

1.1.6 n7player 

 

         
Android, n7player -  ,     . ,   

  ,       , 
  14  (  1.6). 
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 1.6 –    n7player 

 

  ,      ? ,  
 .     .    

 ,    .    
    .     

  10-  .     
,     ,    .  

,     : 
–  ; 
–      ; 
–  ; 
–  ; 
–  ; 
– . 
 

1.1.7 MediaMonkey 

 

    MediaMonkey. Э   
  ,        

.     , , , 
, ,    .     

      .   

       .  
 ,      ,   ,  

    .     
     (  1.7). 
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 1.7 –    MediaMonkey 

 

    MediaMonkey,    Android Auto. Э  
,      Android-   MediaMonkey 

 Windows.        ,   
    . 

 

1.1.8 Musixmatch 

 

Musixmatch –   ,   . 
Э          .  

       .  
      Spotify, Youtube, Apple 

Music, SoundCloud, Google Play Music.  ,   
   ,    .    

      . 
     ,    

        Android. 
       ,  

, .      ,    
,     (  1.8).  ,  

    -   ,     
    [5]. 
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 1.8 –    Musixmatch 

 

1.1.9 Rocket Music Player 

 

  ,   ,  
Rocket Music Player. Э , ,     , 

  ,    30   . 
   ,   ,  

,  , ,   . .   
       . 

    Rocket Music Player,   ,     
   .   ,  -    
  ! Э      

 .       
,        

 (  1.9). 
         

.     Rocket Music Player,   ,   
     .   ,  

-      ! Э    
   .    

   ,    
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 1.9 –    Rocket Music Player 

 

1.1.10 DoubleTwist 

 

DoubleTwist     ,  . 
Э       Android,   

   ,   .  ,  
        Xbox 360, PS3, 

 Sonos    (  1.10). 
 

 
 

 1.10 –    DoubleTwist 

 

      ,    Magic 
Radio. Э  ,       

   .    , 
   .     

 Windows Media Player      Android  USB. 
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1.2      
 

API –  Android Media     
 ,     

 .      ,  
ExoPlayer, MediaSession,  ,    

   ,   

   .  
    –   API Android 

MediaPlayer,         
    «A Simple MediaPlayer».   

MediaPlayer,       
       MediaPlayer [6].  

 

1.2.1   MediaPlayer 
 

  ,  MediaPlayer  : 
–  -   . Э     

 setDataSource (), prepare ()  prepareAsync (); 

–   . Э   start (). 

  (   ). Э  
 pause (); 

–     MediaPlayer,    
    - . Э     

reset (); 

–    (  ). Э   getDuration (). 

,    . Э   getCurrentPosition (); 

–      (  )     
 . Э   seekTo ( ); 

– ,    . Э   
isPlaying (). 

,   , . Э    
 MediaPlayer.OnCompletionListener.     

 onCompletion ()  .   ,  
. Э   release (),    , 

  .        
. 

 

1.2.2    

 

     MediaPlayer  
 : 

   MediaPlayer.    
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  . Э     set Data 

Source ()  ,     . 
      . 

    : 
–  Ready(). Э     , 

       ,  
   ; 

–  prepareAsync(). Э      
         

.   ,    ,   
   ,      

      
    .    

MediaPlayer.OnPreparedListener,   ,  
    ,   .  

      ,  
setOnPreparedListener ( ). ,    ,  

    .      
 . 

 -  start (),      
.    ,   ,  

isPlaying (). 

 -    ,   isPlaying ()   
true,    ,    pause (). 

Stop -   reset ()  .   
   ,       

 - . 
Seek -   seekTo ()    ,  

     . Э  , 
        

      . 
     MediaPlayer,   

 ().       MediaPlayer  
   1,    . 
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2 Э     
 

   –     

 .        . 
   ,      

, . ,     
   .      

       . 
Э    .     -   

?    ,       , 
        

.          
,          . 
   ,       

 . 
 

2.1      

 

     ,     
    .  , ,   

-   ,     ,    
.       ,   

   10   5    
.  

   /  : 
  :     Э      

,      - .   , 
     ?    

,  ?     ?  
  .  

:    ,  
     / .   

    :   .  
   ,   , 

  .   - ,    . 
  UX:     ,  

    ,    . Э  
    - ,   

  .  -   ,   
      .  

 – Mockingbot, Axure, Sketchapp  . 
 :   ,    

     ,  , 
 , .    -  , 



23 

       , 
 .      
 : SaaS     - , Firebase, AWS 

Mobile Hub, CloudKit   .  
,   ,     

      . 
         
  . 

 :    .  
  3 ,       

.         
  .     .  

    -    (Skype, 
Twitter, WhatsApp, Shazam). 

    . Э    ,  
      .   

      (  
  ). 

:       
 .     

     ,   
  .     .  

:  ,         
(   ),       

.        
 ,     ,  . 

        ,    
.         

.       Э .  
       . 

,        
,   .      

 .    ,    
       [7].  

 .  ,     , 
     Pokemon Go,     

. Snapchat     ,  «  
   ».   .   

    .     
    VR,    

  .  
 .  ,      

,      .  
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2.2 Э     

  

        , 
     -  ,  

      .  
        

,         
.   ,    ,   

 ,         
  ?  ,    

   ,       
,    .     , 

        .    
        ,   
     .  

Queppelin          
,        . Э   

 ,     , 
     .  

  ,      -  
       

 (SDLC),      .   
         

. 
 

2.2.1 Э  1:     
 

    ,      
       ,   

.          
  ,      .  

         ,  - 

    ?   ?   
      ?   
  ? 

     ,   ,   
   .   ,   

   ,   .   
  ,  ,    
.  ,      
,        ,  

 .       ,    
      [8]. 
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2.2.2 Э  2:   

 

          
 ,        

 .       
         . Э    

  ,      1,   
    .   ,  

    , -     
,  ,      .     

           
. 

 

2.2.3 Э  3:    
 

   ,   
 ,      

   .  ,  
    ,      

 ,    API.   
  ,       

.        
    (Android / iOS),     (  / 

). 
 

2.2.4 Э  4:   

 

 
 

 2.1 –    

 

        ,    
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    ,     .   
,           

  . Э    ,      
 (  2.1).         

  .      
        
          . 

 

2.2.5 Э  5:     

 

 
 

 2.2 –   

 

    ,    
.      
   ,   

       
.      ,    - 

    ,      
 (  2.2).      ,   

 ,    [9]. 

    ,     . 
        

,     ,   
      . 
     ,    -  

   ,      
.      ,    

,  

2.2.6 Э  6:      
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 2.3 –    

 

    ,     . 
        

,     ,   
       (  

2.3). 

 

2.2.7 Э  7:    

 

 

 
 

 2.4 –   

 

  7     ,  
    . 

 UAT:      
      ,    

,       UAT,  ,  
,   ,  . 
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- .      -

,     . 
  -    ,   

      (  2.4). 
 

2.2.8 Э  8:  

 

   7  ,      
      .    
,         

        
 .    ,   
   .     - ,    

 ?  ,        
,       .   

        
 Android,    ,    

       
 ,       

 . 
 

2.3.      

 

      .   IFPI, 
 2016   50%     .   

Statista ,    -     
 50%    -  20  30 .  

        
: 
–   ; 
–  ; 
–  ; 
–   ;  ; 
–   . 

          
,      Android.   

      , 
 ,     .  
   .   

    . Э  ,   
        

       (   
      ). 

     ,    
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      ,  
     .    

  ,    , 
      (  

 ,  – ,  -  

     . .).     
. ,      

 ,         
,        

        .   
,         
 -   (  )     

. 
     (  2.6).  

  , , ,    
 .      -    

 .       
        

  [10]. 

 

 
 

 2.5 –      

 

   .    
 -     .  

      
  ,       

       .  , 
         

,   .  
 .  –      

 , ,      
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 ,       
.   ,     ,  

    ,     
      (    

    Beats Music)  ,   
   . .).  

  .      
 –    ,   . 

Э      -  ,   ,  
    . 

 .      
,       

.       
 Material Design    ,  

 Android, ,  ,     
  . 

 

2.4 Э      Android  

 

        
Android.     ,   

        
  . 

   .    
         

   .     
     ;   , 

       , 
       
 ,       

. 
      

 .   ,   
,       

    ,     
 ,    ,   

 ,     
   . 

  .   - 

  .  ,    
     , 

  , ,      
 (     ,  

 SESAC,          



31 

ASCAP  BMI  ).   ,     
  ,      

   . 
  . ,     
 -  .       

  .     ,   . 
 ,     

,  ,   . 
           

,     ,    
 ,    ,   

         
. 

 

2.5      

 

        
,    iOS  Android,     

      . 
.    Pandora -   

     - .  
       

      
     . Э   ,  -   
!        ,   
  ,       ,  

  .  ,  - ,  
       . 

Spotify.    Spotify    
          . 

       
,       , 

    .     
     , Spotify 

        
 . 

 IHeart. IHeart Radio –   ,   
      1500 - , 

       ,  
 . Э      ;  , 
- ,  -       -  

,   iHeart Radio. 
 .    ,    , 

Sound Cloud -  ,   .     
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 ,    ,   
      .  

 Sound Cloud           
Google  Facebook. 

Beats Music.   Beats Music  iPhone, 
 Apple  2014    ,  

       - ,    
  (     ). Beats Music  

    ,   
       
  [11]. 

   :   
.        

  .   ,    
    : 

 . Э      ,   
       (  

,   : , SDK,   . 
.).  ,       80 

. 
. ,        

        
.   ,      

         
 720 . 

.      
 ,       

  .      
 ,       

,        
   .    -

,    ,     
    .  ,   

     Google Play. Э  , 
     ,   

        
 . 

 .     
        

 15   .  ,      
      . 

          
    ,    

      -   24000  60000 
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. 
      Android  

       . 
        
 ,  , ,  

,     .    
,     . 

    ,    
 .      

 : ,   ,  / 
 a,  ,   ,  

,  ,  ,    
   . Э      

   . Э   
  Java        

   Linux + +    SQLite +  
 SharePreference.    
 . Э        

Android       , 
  Eclipse3.5 + Java      

,     Android    
Android SDK2.1. 

 

2.6     
 

      
,        

.      
 ,  , ,  . 

     ,       
  ?  .    
     ? ,  DMI, «  10  

  10 000   ,   ,  
  228% ,      S & P».   ,  

-         , 
        

        
  ,   .  ,   

     ,    
       . 

     .      
   ,  , ,   , 

       .  
,    :       
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      ,   
 Buildfire.com –        
     3  :   
,  ,   . 

  ,        
 ?        

  ,  , , ,    
  ?        

    . Э     
  -   .  

       . 
    ,  -  
         - 
  .     
? 

   –     , 
      

      .   
    ,   

   ,     . 
       

   ,   : 
 . Э     

 ,     
 . 

- . Э     - ,  
  - . 

  –    ,    
     . 

Э ,      
    

       
      ,  

    ,     
   :  

    
   ,      

         
 (  2.6).  
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 2.6 –    

 

     : 
–  ; 

–  ; 

–  ; 

–  ; 

–   ; 

–   . 

         
? 

Э    ,       
     . 

   ,   
       ,    

 . Э    ,     
     .     

    .      
 .       

    - . 
       

       
.     ,  

      ,     
    –  [12]. 
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 ,       
   .    ,   

   ,     
  .  ,   ,   

       . 
    

      ,  
    ,    .   

        
,     . Э   ,   

      .   
        

   ;  
   : 

–   ; 

–  ; 

–  ; 

–  ; 

– -  ; 

–  ; 

–  .  

   ,       
     ?  ,  

         
,       . 

      
? 

 ,       
   ,   ;     

,      . 
 .       

,      .  
       

  ,   .  
     . 
         
        

 ,        
  .  ,    

     -     
. 

 .  , , ,   
  -   ,   -

.     ,   
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     ,   
  .   ,  ,   
 -  ,   ,   

    .   ,   
 - ,  ,  , 
  . .,    - . 

   . Э     
     . , 

     ,      
     .    

   ,     
    ,     
   . 

       
        

      .  
       ,   

   ,   
.  ,     CRUD ( , 

,   )   . 
      ,  
         

    (  2.7). 
 

 
 

 2.7 –     
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? 

       ,  
    .    

   ,    
      :  

     ,   
  ,    

    .    

  «       »,  
  .      -

,        
,       

        
      . 

       iOS  Android,  
  –    ,  Helios 

   . ,    
    ,  Windows  BlackBerry, 

-       
,        . 

     ,   - ,  
           

.        
   , -   

  ,       
.    , ,  ,  

        
  . Э       
,         .  

       
       . 

Э   ,       , 
       

 .    ,  
         

.     ,     
. Э        

 ,       
Android Market   RightMark Audio Analyzer,   

       
Android,       . 
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2.7     Android:  
 

 

Android      
,        

      .    
        Android. 

      ,  
     .   

        
 ,     ,  

,    . 
  ? 

    ,  Envato Market   
    Android (  2.8).  ,  

   Android Music Player –    
  . "Lite Music" –    

-   Android      [13]. 

 

 
 

 2.8 –   ( ) 
 

      
 ContentResolver     ,  

MediaPlayer      MediaController  
 .      
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   ,     
  .        

,      Android, ,   
   ,       

  .     : 
          

   ,   
ContentResolver  Cursor.       

       ,  
,       .  

        MediaController, 
     , 

          
.        

 ,    ,  
  ,    

     . 
 Android     
 ,      

        . 
          

 Android.       
,       . 

        
   ,    

 ,  ,    
. 

    ,  Envato Market   
    Android.  ,   

  Android Music Player -      
 . "Lite Music" -    -

  Android     . 
      

 ContentResolver     ,  
MediaPlayer      MediaController  

 .      
   ,     

  .        
,      Android, ,   

   ,       
  .     : 
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2.8 Э     Android 
 

          
 ,   ContentResolver  Cursor.  

        
    ,  ,  

     .      
    MediaController,   

   ,    
       .   

      ,  
  ,    , 

      
  .  

Android     
  /    .     - 

  MediaPlayer. 
Android   MediaPlayer     

 ,    ,   . .  

  MediaPlayer,     
 create ()  . Э      

MediaPlayer. 

     - MediaPlayer mediaPlayer 

= MediaPlayer.create (this, R.raw.song); 

  –   ,    
.           

raw      . 
  Mediaplayer,       

   . Э    : 
– mediaPlayer.start (); 

– mediaPlayer.pause (). 

   start ()      
.        pause (),  

    ,    ,    
. 

     ,     reset (). 
   . mediaPlayer.reset (); 

  start  pause,       
     /  .  

 

2.9        
 

Android      
  /    .     
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   MediaPlayer. 
Android   MediaPlayer     

 ,    ,   . .  
 MediaPlayer,      create () 

 . Э      MediaPlayer.  
    –MediaPlayer mediaPlayer = 

MediaPlayer.create (this, R.raw.song); 

  –   ,    
.           

raw      . 
  Mediaplayer,       

   . Э    . 
mediaPlayer.start (); 

mediaPlayer.pause (). 

   start ()      
.        pause (),  

    ,    ,    
. 

     ,     reset (). 
   : 

– mediaPlayer.reset (); 

 

  start  pause,       
     /  . Э     – 

  : 

– isPlaying -       / , , 
    ; 

– seekToposition -        

      ; 
– getCurrentPosition -        

; 
– getDuration Э       

 ; 
–  –    ; 

– release Э     ,    

MediaPlayer; 

– setVolumefloatleftVolume, floatrightVolume    

    ; 

– setDataSourceFileDescriptorfd -     

  /  ; 

– selectTrackintindex -        

      ; 

– getTrackInfo -       . 
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2.9.1      
 

 ,    MediaPlayer.  
  ,   , , 

   . 
    ,    

   ,   . 
 : 

–    Android Studio IDE    

Android   com.example.sairamkrishna.myapplication; 

–   src / MainActivity.java,    

MediaPlayer; 

–  res / layout / activity_main,   

  XML; 

–     MediaPlayer    raw    

   mp3   song.mp3; 

–       Android, 
      . 

Android SDK   MediaPlayer    Android  
  ,    ,   

. .           
  [14]. 

       
src / MainActivity.java. 

MediaPlayer mp = new MediaPlayer(); 

// Set data source - 

setDataSource("/sdcard/path_to_song"); 

// Play audio 

mp.start(); 

// Pause audio 

mp.pause(); 

// Reset mediaplayer 

mp.reset(); 

// Get song length duration - in milliseconds 

mp.getDuration(); 

// Get current duration - in milliseconds 

mp.getCurrentDuration(); 

// Move song to particular second - used for Forward or Backward 

mp.seekTo(positon); // position in milliseconds 

// Check if song is playing or not 

mp.isPlaying(); // returns true or false 
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 « »  Android   «  
»,     , 

       
. ,      USB,   

 ,      ,  
 -    ,    

  2D-    . 
 

2.9.2      
 

        
 Android (  2.8). 

 

 
 

 2.9 –   

 

 Android 4.1  ,      
.  Android 4.2  ,      
 : 

–   « »; 

– (   Android 8.0  )  ; 
–      ; 
–       7 ; 
–    ,    
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 . 
           

  (  1). , ,   .  
  ,   ,  

 ,        
 . 

         USB. 
Э   Android Studio    SDK   

    USB,     
   .      

  ,     .    

Android 8.0         «  
 »,     

   «  ».     
   (  2)   «  

»   ,     . 
         «  

»    ,     
 (  2.10). 

 

 
 

 2.10 –      

 

      : 

: (  Android 8.0  )   ,   
  ,  ,   

 ,    ,   
      .   

 :      ,  
  - .      ,    

 ,   ,   . 
-   .     
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 ,       
   .    

         
  adb.     Show Demo 

Mode        
. .   adb demo mode    

  ,       
  Android.      

  Nexus  Pixel.     : 
   ,     

 adb        
    . 

« »:      ,   
 .     -

 Bluetooth (HCI):    Bluetooth HCI  , 
   /sdcard/btsnoop_hci.log.    ,  

    Wireshark     
   (  2.11). 

 

 
 

 2.11 –    

 

        
      .  

  USB (  3),    Android  
       Android 

Debug Bridge (adb).  «  »     
,     «   »,   

  .    «  »,  
    ,    
.     : 

     :   
 ,       . 

 , ,     .   
  :   ,   
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 GPS ,  ,    
     .    ,  

      GPS (  
2.12). 

 

 
 

 2.12 –   

 

   :    
   -  mAttributes  View,   

    .      
      Layout Inspector, 

    4 (    « » ).  
    :   

   Android 9 (  API 28)  ,  
 ,      Vulkan   

 .   ,    
Vulkan  Android (  2.13). 

 

 
 

 2.13 –   USB 

 

      Wi-Fi  
DHCP.  «   USB»,  ,  

   .     5, 
      ,    
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(MTP),    (PTP),    
    (RNDIS)      MIDI-

.  «  Bluetooth AVRCP»    
,         /  

 Bluetooth,       .  
,          

  : 
–  Bluetooth:    ( )  

,     ; 
– SBC:       Bluetooth,    

  ; 
– AAC:      ,   MP3  

   ; 
– aptX:      , 

,  ,   ; 
– aptX HD:       

Bluetooth; 

– LDAC:     
  . 

      
.       , 

       .  
 Bluetooth:     , 

   .    
   .   Bluetooth  : 

      .   
 ,   ,    .   

 Bluetooth:    .  Bluetooth Audio LDAC: 
 ,    ,   

  ,      
         
. 

       Wi-Fi  DHCP: 
–   .   

       
     ,   
  Wi-Fi Alliance Wi-Fi.   

 Android 4.4 (  API 19)  ; 
–     Wi–Fi.   

  Wi–Fi     (SSID),    
,       

 (RSSI).       . 
      Logcat.  

   Wi–Fi   :  
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   Wi–Fi     
(  2.14). 

 

 
 

 2.14 –   

 

  ,      . 
      ,     
   .    ,   

    .   
,     ( )  

  .        
  .    

     ,   
    [15]. 

 

 
 

 2.15 –    

 

      
     ,   . 

 Show Layout Bounds,    ,    
    ,    

(  2.15).       : 
   RTL:   

     (RTL)    (  
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).   :   
  ,      

   .   ,   
.   :   

  ,      
   .   ,   

.   :     
   . Э     

   API .    

(  2.16).  
 

 
 

 2.16 –    

 

      
         

   ,    , 
     (MSAA).  

«   »,      
  .     

.   : « » (  
  ), « » ( ,   

), « » ( - ), « » ( -

)  « » ( - ). « »   
-       ,   » 

(    8)   -     
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  .         
,   ,       

 .       
:    :  

  Open GL      Open GL 
Skia.     :  

     2D- ,   
      .  

   :    
,     .  GPU 

overdraw:      ,   
 ,           
 .  ,     

  ,  .   
  .    

.     :  
       ( ) 

 .       -  
    . Force 4x MSAA:  

   (MSAA)   Open GL ES 2.0. 
  HW:     

 ,  -   ,  
  .     

        , 
   .    

  (  2.17). 
 

 
 

 2.17 –   

 

  «     USB», 
      

,      USB. 
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     , 
 USB. 

      
 ,       

  .  «  GPU Rendering»,   «  
»   ,     GPU   

 (  2.18).  
 

 
 

 2.18 –     

 

    ,    
   .    ,  

  ,      
   .      10. 

 «    ShortcutManager   
,       API-

    ,      
  (  2.19).     

     . ShortcutManager [16]. 

 

 
 

 2.19 –     
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2.10  :      
 Android Studio 

 

        
 .mp3. - ,       

,        
 . 

XML-       activity_main.xml.  
   (  2.20): 

 

 
 

 2.20 –  activity_main.xml 

 

    Android Studio (  2.21)  

 

 
 

 2.21 –     Android Studio 
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     Gradle-> Build Gradle 

(  2.22) 
 

 
 

 2.22 –      

 

      : 
 Java     .  

 activity_main    MainActivity.java,    
  (  2.23): 

 

 
 

 2.23 –  MainActivity.java 
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     (  2.24): 
 

 
 

 2.24 –  MainActivity.java 

 

    (  2.25): 
 

 
 

 2.25 –  MainActivity.java 
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    (  2.26): 
 

 
 

 2.26 –  MainActivity.java 

 

    (  2.27): 
 

 
 

 2.27 –  MainActivity.java 

 

      ,  
   XML-  activity_player   

(  2.28): 
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 2.28 –  activity_player 

 

     (  2.29): 
 

 
 

 2.29 –  activity_player 

 

  activity player (  2.30): 
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 2.30 –  activity_player 

 

  activity_player (  2.31): 

 

 
 

 2.31 –  activity player 

 

    .   
   Android      . 
            

 ,       (  2.32). 
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 2.32 –      

 

     PlayerActivity.java   

package com.example.windows7.musicplayer (  2.33): 

 

 
 

 2.33 –  PlayerActivity.java 

 

  PlayerActivity.java (  2.34): 
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 2.34 –  PlayerActivity.java 

 

  PlayerActivity.java (  2.35): 
 

 
 

 2.35 –  PlayerActivity.java 

 

  PlayerActivity.java (  2.36) 
 



61 

 
 

 2.36 –  PlayerActivity.java 

 

  myMediaPlayer.start()     
(  2.37): 

 

 
 

 2.37 –  PlayerActivity.java 
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 ,       
   -,    .  , 
       

     ,  : 
–   HTTP- ; 
–       ; 
–  ,    - . 

    ,     
,        

         
  . Э       

   ,    
 . 

     ,   -

 -   .  -

   ,   - .   
 ,         

    ,    
    , ,  

   Google Maps   Android.  
    , 

         
,          

  .        
         

 .     - ,   
  -    .   

     -     
    ,  . 

         
  .     

        , 
 ,  ,       

 .     , 
       

.  ,     
        - . 

   -       
 .      

 ,  -    , 
   . Э   ,   
  - ,      , 

  .  
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3.  

 

3.1 Д   

 

   ( . use case diagram)  UML — 

,    ё     
    ,   

    (  3.1). 

 —    (  ё 
),      

,     .   
  ,     ё  

       . 
       

   [27]. 

 

 
 

 3.1 –   
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3.2 Д   

 

  ( . Static Structure diagram)-  
   UML,    

  ,  ,  ( ), , 
    .      

  ,     
    [24]. 
      

      
( ,   . .)        

 ( - ),       
    (  ,  

).        
  ,  [24]. 
       

   ,      .  
        

,      ( , 
,   . .).      

 .  ,    :  
,     [25]: 
          
         

  . 
        

     , 
       . 

       ,    
       ;   

    ё    ,    
   . 

      -

 .      
,   : 

–      .     
    .     

 .    —      
; 

–    ( ) .    
      ; 

–     .     
       (  3.2). 

 



65 

 

 
 

 3.2 –   
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3.3 Д    
 

  ( . sequence diagram) - ,  
          

  -  ё   ( - -

  )    (  ) 
   -  ё   (    

 ).    UML. 
     

  (    ), 
 «  » ( . lifeline),   , 

,       
  (    «  »),  

,        

(  3.3). 

 

 
 

 3.3 –   
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3.4   

 

Android     ,  

MediaPlayer. MediaPlayer     ,   
      URL.    

,   , MediaPlayer   
  (control playback of audio/video)  , , 
  ,      MediaPlayer  . 

MediaPlayer     ,    
  ,       

    SuffaceView   .   
  ,   MediaPlayer   

       , , , 
    (  3.4).  

 

 
 

 3.4 –   

 

        
 .mp3. - ,       

,        
 . 

MediaPlayer     ,   
      URL.    

,   , MediaPlayer   
  (control playback of audio/video)  , , 
  ,      MediaPlayer   

(  3.5). 
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 3.5 –   
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4   

 

4.1    

 

        
 Android.        
  .       ,  

  -    . 
        ,   . 

     ,      
 ,   .  

     ,  
,     . 
    ,     

.         
 , ,  .     

     ,    
  .    
      

,  ,   -

 ,     ,  
    ,  

    .   
        ,    

      
(  ,   ). ,   -

      , 
  . 

 

: 

–     ; 
–       ; 
–       ; 
–    ; 
–     ; 
–    . 
 

  

S -  , S = 15 2; 

H -   , h = 2 ; 
A -  ,  = 3 ; 

 -  ,  = 5 . 
 : –40–1 
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   S = 15 2   4.1: 

 
 

 4.1 –   

 

 4.1 –    -40 
 ,   ,   ,  

 
 

-40-1 

40 600 3000 

 

 
 

 4.2 –   

 

        
,    ,    

.   ,    
. 

     
    :    

 .    ,  
        : 

–        , 
 ; 

–     (  1,5-2  ,    
); 
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–    (  3-4  ,    
); 

–    . 
 

 
 

  4.3 –    

 

   ,  =0,5÷1,2. 
 

L = · h  (4.1) 

 

L = · h  (4.2) 

 

la =(0,4÷0,5)· L  (4.3) 

 

lb =(0,4÷0,5)· L  (4.4) 

 

  (4.1), ,     
  LA,      3: 
 

L =5/3=1.6 ( ). 
 

   =0,5÷1,2: 
 

=1.6/2=0.8 

 

 . 
  (4.2), ,     

  L ,      2: 
 

L =3/2=1.5 ( ). 
 

   =0,5÷1,2: 
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=1.5/2=0.7 

 

 . 
     .   d1, d2 – 

         
   (4.5)  (4.6). 

 
22

1
22













 BA LL

d

 

(4.5) 

 

12,1
2

5,1

2

6,1
22

1 












d

 
 

22

2
22

3













 

 BA LL
d

 

(4.6) 

 

12,376,9
2

4

2

9
22

2 












d  

 

        
 d: 

tg α1 = [ d1 / hp ]  (1.8) 

tg α1 = [1/3] = 0.33 → α1 = 19°; 
cos3 α1 = ( 0.9455)3 = 0,845; 

tg α2 = [ d2 / hp ]  (1.9) 

tg α2 = [3,12/3] = 1.04 → α2 = 46°; 
cos3 α2 = (0.6947)3 = 0.335; 

         

        : 
Fv= i *2 (1-cos( )) 

  : 
Fv –   

iv –   

 –    

I1=34  (  α = 19°); I2 = 60  (  α = 46°). 
       

: 
 

2

1

3

1
1

cos

ph

I
E




 

(4.7) 
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;19,3
9

845,034
1 


E

 
 

2

2

3

2
2

cos

ph

I
E




 

(4.8) 

 

;23,2
9

335,060
2 


E

 
 

 : 
 

,
1000

8

1









i

iE
K

F
E



 

(4.9) 

 

  – ,   « » 
 (1,1 ÷ 1,2). 

 

  696,47423,2419,3
5,11000

30001,1





E

 
 

     ,  
     

 . 
 

4.3     

 

      15 2 ,  
 3 ,  - 5 .    . 

      , 
     (4.10): 

 

,
n

KZSE 
F  

(4.10) 

 

, F –   , ; 
 –   ,  (  

 ).  ,     ,  
    , ,   

  = 300 ; 
S –    (    S = 15 2 ); 

Z –      (  
  1,1…1,2 ,  Z = 1,1); 

 –  ,    
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(            
      = 1,5); 

N –  , (   
 ,    ,   

       ;    
,  ,    ,  

    ( )   ( )),  
  =70%,  =50%,  =30%.  n    
   .   (4.1) 

     (4.11): 

 

)( BLh

BL
i

p 



 

(4.11) 

 

  

, S –  , S = 15 2; 

h –   , h = 2 ; 
A –  ,  = 3 ; 

 –  ,  = 5 . 
 

  : 
 

62,0
)53(3

15



i  

 

   I ,   4.4  n = 0,22 

 

 
 

 4.4 –    

 

         F: 

 



75 

33750
0,22

1,1151,5300



F

 
 

      -40,  
  F = 3000 . 

      (4.12): 

 

,
n

KZSE






F
N  

(4.12) 

 

, N -   ; 
F -  , F = 33750 ; 
F  -   , F  = 3000 . 

 

шт12
3000

33750
N 

 
 

    – -40-2. 

 

 

шт6
23000

33750
N 




 
 

 
 

 4.5 –     

 

   ,  =0,5÷1,2. 
L = · h =0,5·2=1 ( ) 
L = · h =0,5·2=1 ( ) 
la =(0,4÷0,5)· L  =0,4·1,5=0,6 ( ) 
lb =(0,4÷0,5)· L  =0,35·1,5=0,5 ( ). 
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.        
.      

  ,     10  
     15   .   

       
 3 5 2      

-40-2  6 . 
         

   - .    
  .      

       
 .  ,  

     - , 
        

,    ,      
  ,      

      . 
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5 Э     

 

5.1     

 

   – «    Music 

Player   Android».  
      

   ,       
 ,       

 ;      
.     . 

       
  .       
  . 
    ,   
 ; 

      3   
 1  (4 ). 

 :  
–  ; 
–   . 

 : 
–   . 

 :  
– ;  
– ; 
– .  
 

 5.1 –          
 

Э          , 

.× . 
   ; 

   

1×45 

     1×97 

  ; 
; 

. 

1×50 

    192 
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5.2      

 

 5.2 –       
  

 

 

 

 

 
 

 

  
,  

,  

 Lenovo 

Core i5 3320M 

 1 69000 69000 

 

 

HP Deskjet 

Ink Advantage 

2515 

 1 42000 42000 

 
 

Android Studio  

 1   

       111000 

 

 5.3 –   
 
 

 

 

 

 

 
 

 

  
,  

,  

  3 1100 3300 

  1 2500 2500 

     5800 

 

      ( )   
: 

 

 = ∑ 𝑃 × 𝑖𝑛𝑖=  (5.1) 

 

 Pi –  i-    ,  ; 
i –    i-    , ; 

i –   ; 
n –    . 
 

 = ∑ 𝑃𝑖 ∗ 𝑖𝑛𝑖=  = ((1100×3) + 2500) = 5800 . 
 

      , 
   5.4.  
     ( Э)   

:   
 Зэ = ∑ 𝐌𝐢𝐧𝐢= ∗ 𝐊𝐢 ∗ 𝐓𝐢 ∗   (5.2) 
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 i –   i-  , ; 
i –    i-  

 (  i=0.7¸0.9); 
i –   i-        ;  
 –  , / × ; 

i –  ; 
n –  . 

 

1 = 0,45 · 0,7 · 192 · 16,53 = 999,7 . ≈ 1000 . 
 

2 = 0,33 · 0,7 · 2 · 16,53 = 7,6  ≈ 8 . 
 

 = 1+ 2 = 1000 + 8 =1008 . 
 

 5.4 –     

 

 

 

, 
 

 
 

 

  
 

  
,  

 

, / *  

,  

 

Lenovo 

Core i5 

3320M 

0,45 0,7 192 16,53 1000 

 

 

HP Deskjet 

Ink 

Advantage 

2515 

0,33 0,7 2 16,53 8 

     1008 

  

5.3  ,    

 

 ё          

  (5.3): 

 З = ∑ 𝒊 ∙ 𝒊𝒏𝒊= , (5.3) 

 

 n –   ;        𝒊 –   i-  , ; 
 i –   , .× ; 
 i –  . 
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       5.1. 
  -   900 ( / ), 

  – 192 . 
 ё        

5.5. 

 5.5 –  ё      

 
   

 
-  

 
  , 
/  

 , 
 

.  

 

9 

900 

8100 

 36 32400 

 97 87300 

 34 30600 

 16 14400 

  181  172800 

 

      , 
  9,5% (   485  )   . 

     : 
 З з𝐢 = (З − З ) ∙ ,  (5.4) 

 

  –  , 10%     , 
.      : 
 З = З ∙ ,  (5.5) 

 

  5.5  5.9 : 
 З = ∙ , =  енге 

 З з𝐢 = − ∙ , =  енге 
 

                
: 

 

= * /100 (5.6) 

 

        
  ,       
: 

 

HAi=100/TNi, (5.7) 
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 Ni -    i-  , . 
 

 5.6 -    ( ) 

 
   

 
 

 ,  

 
 
- 

, % 

 
 
-

 -   
,  

 
-

  
,  

 
- 

  
,  

 Lenovo 

Core i5 3320M 69 000 20 5 13 800 1150 

  HP 

Deskjet Ink Advantage 

2515 

  42 000 20 5 8 400 700 

 
 Android 

Studio    

    1850 

 

= 100 / 5 = 20; 

 

= (69 000 * 20) / 100 = 13 800 ; 
 

= (42 000 * 20) / 100= 8 400 ; 
 

     =  / 12. 
      1850 . 

  «  »     , 
  ,     
. 

      118 000 . (    
  ). 

    : 
 

= *S (5.8) 

 

  –  ; 
S –    1 . 

 

 = 118 000 * 1 = 118 000 . 
 

  ,     6300  
: 
 

= 6300 * 1= 6 300 . 
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    5000 ; 
  = 118000  + 6300 + 5000 = 129300 . 

         5.7 
      

 

 5.7 -      
  ,  

–  ,   :  

–  5800 

–  1008 

–    . 172800 

–    . 14774 

–   . 1850 

–  . 129300 

    325532 

 

5.4   ( )   

 

  ( )      
 ,       , 

    ( )  
. 

  ( )      : 
 

= × (1+ ) (5.9) 

 

  -     (   5.7), ; 
 -    . % 

 

= × (1+ ) = 325532 × (1 + ) = 390638 . 
 

         
 ( ),      
 .  2019       12%. 
       : 

 

=  +  ×  (5.10) 
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=  +  ×  =  390638 + 390638 *0,12 = 437514,56 . 
 

 
 

 5.1 –      

 

5.5   –    
 

  –    

      
 : 

–   ; 
–      ; 
–        

; 
–  . 
 

 5.8 –   
  

 

    

1 325532 81 000 

2 325532 81 000 

3 325532 81 000 

4 325532 81 000 

5 325532 81 000 

6 325532 81 000 

7 325532 81 000 

  4  

 

  20%. 
.        

   . 
      

      ,    

2%
32%

3%1%23%
39%
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,        . 
     30   192 . 

      
437514,56,     – 46876,56 (12%). 

    437514,56 ,   
   81000 .  . 

    4 . 
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 ,       ,   
,         

.  
     Android    

  .     
Android    ,   

       

      .  
        

    Google Android.  Android  
       
 .   

     Android –   
    .  

      :  
–       Android;  
–    ;  
–   ;  
–   ;  
–  . 
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