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Annotation 

The infinite number of new technologies that have been caused by the 

increasing growth of information society, makes our lives difficult without quick 

access to information. Now it is very difficult to imagine the life of modern man 

without mobile devices. Therefore, a new term appeared on the market – mobile 

application. 

The aim of the diploma project is to study the theoretical foundations of the 

architecture of mobile applications and market research of modern operating 

systems, development tools used in the implementation of mobile applications, the 

development of a mobile application that allows users to learn different types of 

choreography by watching video lessons.  

The novelty of the developed application is a comfortable and practical 

application for users, as well as a convenient interface. 
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      , , 
    [1]. 

    Microsoft Windows   
  83,3%.    MacOS  Apple Inc. (11,2%),   

Linux    (-1,55%). 

   ,     2016 , 
Google Android      87,5%,   

 10,3%  ,   iOS Apple – 12,1%  ,   
  5,2%,      

  0,3%. 
 Linux      
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    ,    . 

     . 
   .   .   

Windows     – 63,85%,   Android  23,08%,  
  ¼   .  iOS    – 7,83% 
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 ,   Java SE. 
 Android 2.2 (Froyo)    . Froyo  

 JIT Tracking,        
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,    . JIT-

       
 ,      .   

   , Dalvik (  , GC).   
 «   »,       
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   .      

 Dalvik   16  24  .     
    . 

    ,  
   Java SE,  C / C ++    

 ,      . 
         

(  ,  ,    ),  
    Dalvik VM. API  Java-   

   . 
      , 

     Android.   
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   . .    ,  
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 .   ,       . 
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Learn Hip Hop Dance with Brice Johnson. ,    
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2   

2.1      Android 

       
Android       . 

     [5].  

Kotlin.    Google I / O   2017 , Google 
        

Android  Java,    .   Java,  
   Kotlin,      . 

   Kotlin  Java, Shell  
Recommended,  ,   ,     Java 
Knowledge. 

Kotlin   Java        
  .  Java   ,   

 ,    ,     
.     ,   

       “;” 

C / C++.  ,   Android Studio 

  Java NDK.  ,     
       . Android 

Studio   Android NDK (Native Development Kit)  C / C 

++, ,   ,  ,       
 Java,    ,      

  ,   , ,   . .,  
      Android. 

   ,     , 
  C  C ++. 

      ,   
    ,     

  :    , 
   3D- . 

Phyton.  ,  Android   ,  
 Python    ,  ,   

.       

      Python   .  ,  
        

 ,   .    
 Kivy,     Play Market   

Python. 

Basic.     , Basic    
    . 

    ,     Android Studio,   
  Unity  Xamarin.     ,  
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Basic –    b4a Apps  Android. B4A  
   ,   

   .    
  ,     

   . 
  ,  Basic-     

   Google -    THE 
count.  ,       

        
 .     ,    

,     . 
Lua ( я Corona SDK).     Android, 

      .  
 Corona    Lua. LUA  ,  Java  Corona 

SDK.       .     
,       . 
  ,   Notepad ++,      

   .  ,  PCA 
    ,     
 - .    ,  

  Android  Corona,    . 
   ,   ,   

       .  
     ,   ,  

         
 Android API. 

PhoneGap.     -   -   
  HTML, CSS  JavaScript  ,      

     PhoneGap.    
 ,     ,    

 Android. PhoneGap     
  Android  - .   

  WebView,  ,   Wraper   . 
  PhoneGap       

   ,      .  
2.2   Android Studio 

    ,    
      Android Studio. 

  Android Studio      
   Android.     

(IDE)     Android,  16  2013   
 Google I/O. 
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 IDE     0.1,    2013 
,     -    0.8,    

2014 .    1.0     2014 , 
   Android (ADT)  Eclipse  .  

 [6]. 

Android Studio,     IntelliJ IDEA 
JetBrains,       

 Android.      Windows, OS X  Linux. 
        

, ,       .  
 .      

.    .       
 Android.    . 

     - .   . 
  ,   

 Android Studio.     
Stackoverflow,   2018 , Java     

  . 
    Java   Android Studio.  
     IDE (Integrated 

Development Environment),     
  . Android Studio –  Android SDK, 

    Android-   ,   
   . 
Java      Google,  
         –  

. 
  Android,     

,   Java.      
       , 

  Android.  ,   Java  
      ,   

      
 . 

 ,  Java    . 
 -   ,    

    ,   , 
       ,  

    .   ,  Java  
  ,      

 . 
   Java  Android     Java, 

  ,      XML,   
   ,     
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  Gradle, Maven  Ant,      Groovy, 
POM  XML;      Gradle,    

  Java   ,       
Groovy,   . XML      

  . 
Android Studio,   2014   Google    

   Android  ,     
Android,    .  ,   

       
,    . 

О  .     Android Studio  
 .      :  
  : WYSIWYG,  , 

     . 
    Gradle. 
      . Apk .  

.  
    (Lint)     

,     .  
 ProGuard –      

.   ,   Android. 
     Android Wear, Android TV.  
   Google Cloud Platform,   

Google Cloud Messaging  App Engine. 
 Android Studio 2.1  Android SDK n Preview,  , 

        
. 

   Android Studio 2.1     
  Jack,      Java 8  

  . 
  Platform-tools 23.1.0   Linux 64- . 

 Android Studio 3.0       Kotlin 
  JetBrains IDE. 

2.3   Java  
Java – -   ,  

  Sun Microsystems  1995 ,    
   Java.     

   Oracle,   Sun 
Microsystems  2009 .        
C/C++.   , Java    -

,        
  [7]. 



29 

 

      C  C ++.  , 

     ++,     . 

      , 
   -       
  -  .  , 
   ,   
.  

 , Java      

,         
  .    Java   

,    . 
     Java   

   :  
–     , -   

; 
–        

,   ;  
–       ; 
–    ,    

.  
 «   »    ,  
,    Java,     

        
   .   ,  
 Java   - ,     
 .       
,    JVM (   Java), 
    ,   
   .  

   Java    
   .    

-  –  .   ,    
 ,     

   ,     
,    Java    . , 
        

    JVM. 
2.4 Э     Android SDK  

      
 Java  Android,    

    Android.   
 Android,   Android  ,   

SDK.       [8]. 
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 Software Development Kit (SDK)  Android   
Android Studio, ,   Android Development Toolkit 
(ADT).      (IDE)   , 

    Java. Android SDK   
 ADT,        

  .    
 ,   ,    

. 90%        
  .    

Android      . 
,       ,   

USB,    ,  ,     
 Bluetooth. 

 Android     « » 
 QEMU,  Bellar.     

     16 ,   
 . QEMU    

. 
    Android,    

 ARM (Advanced RISC Machine, Advanced Riscmachine). ARM –  32-

  ,   RISC (   
  ),    

        
.       Linux, 

   Android. 
ARM       

  ,    
  .      

    . , Apple Newton   
 ARM6.  , Nintendo DS  Game Boy Advance 

   ARM  4,    30 000 
.  Pentium  3,2  . 

2.5 ,    Android SDK 

     Android,   
   Java.  Android SDK   
 ,  ,   ,   . 

     ,  
Android SDK: 

– Android.app –    Android.   
  ,      

,      ,  , 
 ,    ;  
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 Android.Bluetooth –       
Bluetooth.   Bluetooth- , Bluetooth- ,  
Bluetooth,   Bluetooth  BluetoothClass.   Bluetooth 

     Bluetooth,   
 .    ,   

  .   Bluetooth –   
 Bluetooth,     .    

Bluetooth     .  Bluetooth – 

   Bluetooth,    . 
 Android.content –  ,    

. -        
.  ,         

   (URI)  Android; 
 Android.content.pm. –  ,   

     .   
  ,  ,  
,   ,    ,  

 ; 
 Android.content.res –     ,  

,   .   
AssetManager (   )   ; 

 Android.database –     . 
   Cursor; 

 Android.database.sqlite –      
Android   SQLite     . 
SQLiteCursor, SQLiteDatabase, SQLite Query, SQLiteQueryBuilder  25  

 SQLiteStatement. ,  ,    
     Android; 

 Android.gesture –       , 
     .   

Gesture, GestureLibrary, GestureOverlayView, GestureStore, GestureStroke, 

GesturePoint.   –   GestureStrokes  GesturePoints.  
   GestureLibrary.     

GestureStore.    ,    
   ; 

 Android.graphics –   Canvas, Camera, Color, Matrix, 

Movie, Path, Rasterizer, Shader, SweepGradient font; 

 Android.graphics.drawable –     
    ,   

        ; 
 Android.graphics.drawable.shapes –     
,   ArcShape, OvalShape, PathShape, RectShape  

RoundRectShape; 
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 Android.hardware –     
 ,     .   – 

  ,   android.graphics.camera –   
,         ; 

 Android.location – c   Address, GeoCoder, Location, 

Location, LocationManager  LocationProvider.  Address   
XML (Extensible Address Language).     

  (   )  .   
    ; 

 Android.media –   Media Player, Media Recorder, 

Ringtone, AudioManager  FaceDetector.  MediaPlayer   
    .     

    ,   
    . AudioManager   

 . FaceDetector    
     (  ); 

 Android.net –      API.  
  Uri, ConnectivityManager,     

ServerSocket.   ,  Android  HTTPS-

    .  , Android  
JavaScript  ; 

 Android.net.WiFi –   Wi-Fi.   

WifiManager  WifiConfiguration.  WifiManager    
        Wi-Fi; 

 Android.OpenGL –   ,   
  OpenGL ES.   OpenGL ES  

   JSR 239. 
 Android.os –   ,    

    Java.    – 

BatteryManager, Binder, FileObserver, Handler, Looper  Power Manager.  
Binder     . FileObserver 

 ,   .    
     ,  Looper   

 ; 
 Android.preference –    

       
   .   PreferenceActivity, 

Getpreferencescreen 

 Android.provider –     
,   Android – c , - .  

-  - , MediaStore,   .  
     ,   

 ; 
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 Android. sax –     XML API 
(SAX),  ,   .  

  Element, RootElement  ElementListener; 
 Android. speech –       
     1.6  ; 
 Android.speech.tts –     
  .      .  Android  

 Pico TTS (Text to Speech)  SVOX; 
 Andmid.tekphony –   CellLocation, PhoneNumberUtils  

TelephonyManager. TelephonyManager    , 
    ,  ,   ,  

,         
(Subscriber Identity Module, SIM); 

 Android. .GSM –      
      ,   

 ,    SMS- .  
       , 
 GSM,       

(  SMS) (Global Mobile Radio System); 
 Android.telephony.CDMA –  CDMA- ;  
 Android.text –     ;  
 Android.text.method –        

 ; 
 Android.text.style –     
; 
 Android.Utils –  , DebugUtils, TimeUtils  Xml;  
 Android.view –  ,  View, ViewGroup,   

      ;  
 Android.view.animation –     

  ; 
 Android.view.InputMethod –  -   

.       1.5  ;  
 Android.WebKit –  ,   - .  

   WebView  CacheManager  
CookieManager; 

 Android.widget –      
 ,       

 .   – , , , 
AnalogClock, DatePicker, EditText, ListView, FrameLayout, GridView, 

ImageButton, MediaController, ProgressBar, RadioButton, RadioGroup, 

RatingButton, , Scrollview, Spinner, TabWidget, TextView, TimePicker, 
VideoViewn ZoomButton; 
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 Com.google.android.maps –   MapView, MapController 
 MapActivity,     Google Maps.  

      Android.      
      Android.   

API Java Android     40    700 . 
        

,       
. 

2.6 К    ANDROID  
 ,     

Android,     
    .   

  . , Android UI Framework 
   ,    

    Microsoft 
Windows,   C  MFC (  Microsoft Foundation,  

  Microsoft   C ++) –  .    
  Java Uing Swing Framework    ,  

    ,   
MFC    .   Android UI, 
JavaFX, Microsoft Silverlight  Mozilla XUL (XUL)    

   ,   
      

. 
     Android 

     XML.   
 XML      

,   Windows.      
 XML.  Android ( )   ,  

  ,      
 .     

 Android.       (  
).         
       

  . 
  ,     

 ,      
  Android. 

        
  Android  Windows Event Activity (Activity Windows). 
   Android  ,  

  ,  , ,   
 . 
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О   Android.    
 Android,     Android,    

, .  –   ,   
 ,  ,   ,    

  ,      
.      Intent  

   - : 
public static void invokeWebBrowser (Activity activity)  

{  

Intent intent = new Intent (Intent. ACTION_VIEW): 

 intent. setData (Uri. parse ("http://www.google.com")); 

 activity. startActivity (intent);  

}  

     Android     
  - .    , 

    , Android   
    - . 
 ,  Android   ,   

  ,   ,   , 
 , ,     XML. 

       - , 
      ,   . 

  ,     ID 
     XML: 

public final class R {  

public static final class attr { }  

public static final class drawable {  

public static final int myanimation=0x7f020001;  

public static final int numbersl9=0x7f02000e:  

}  

public static final class id {  

public static final int textViewIdl=Ox7f080003; 

}  

public static final class layout {  

public static final int frame_animations_layout=0x7f030001; 

 public static final int main=0x7f030002;  

} 

 public static final class string {  

public static final int hello=0x7f070000;  

}  

} 

     
  XML-    .    

   XML    
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 .      
.     Android  

  ( - ).     
  ,       

  REST (State Transfer).      SQLite, 
        

 .  ,  XML     
    Android. 

 Android   ,   . 
        

,       
,     . Android  

  –        
     .  Android  

  :     (  
)   (  ).   

 ,    . 
         

 .      
,         

.  Android       
  ,    .  

, Android         
XML. 

 ,    ,  
  ,   , 

   .     
    ,  2D-   

 3D- . 
 Android   .     

,   OpenGL 1.0  .   OpenGL,    
  API C.    Android SDK 

  Java, OpenGL        Java.  
Java ME    OpenGL ES      

  Java JSR 239,   Android OpenGL ES   
   Java. 

 Android       
  ,     . 
     -  ( - ). 

  ,     
      .    

        .   
    ,      

. 
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      –    
.        

     .  
   .     

   ,   . 
  Android (Integrated Android Search) –   , 

    .     
       .  Android   

           
  .  

 ,     Android,   
       Android 

       
      .      

    .  
  Android SDK,     

,       . 
    – XML / VM, PhoneGap  Titanium. 

Titanium   HTML     
   WebKit Android. 

    Android SDK    
 .  
   SDK    

 , ,     
,         , 

   .  
   ,    

 Android API     -,  -  
 .  

  1.5  Android     ,   
– .  1.5      .   

   MediaRecorder.   Android 2.0   
 Pico       (TTS).  

,    Android     
,  ,    : 

 

TextToSpeech mTTS; 

mTTS. speak (sometextString, TextToSpeech. QUEUE_ADD);  

mTTS. setOnUtteranceCompletedListener (this);  

mTTS. stop ();  

mTTS. shutdown ();  

mTTS. synthesizeToFile (…);  
  ,    :  

playSilence  
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setLanguage  

setPitch  

setSpeechRate  

isSpeaking 

 

 ,      Android,   
  XML,    ,  

   (  ) (AndroidManifest.Xml). 
2.7    

       
.       Android.  

        
    .    

        .   
,     XML-   

     Android –  -

   Java.    
       

  Java.  
  2.1     

 . 
 

 
 

 2.1 – Use Case  (UML) 

 

  2.2    ,   
. 
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 2.2 –     «Dance life» 

 

   –     
,       : 

–  ; 
–   .  

 –        
   ,  . 

      ,   
 . 

   ,    
,          
. 

      –   
 ,     , . .  

 .    
    2.3. 
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 2.3 –     

 

      
 (  2.4). ё     

   .    
   :   

       -  [9]. 

 Android       
«AndroidManifest.xml».       

,        
 .        , 

   ,  ,   
 . ,      , ,  

         
 .       

.       
  -    . 

Android Software Development Kit (SDK)      
  .     , , 

    QEMU, ,    
 .       

    Linux (    
 Linux), Mac OS X 10.5.8      Windows XP  

  .   2015  SDK     Android, 
        

 Android. 
 



41 

 

 
 

 2.4 –      

 

      
       ( )    

   . 
        

     .    
   ,     «src»,  , 

       «layout». 
  Android     

   ,     . 
Layout       View, 

     [10].   
, , ,   ,     

  . .  ,      
ViewGroup –       

 ( ,    ). 
    layout:  

–     xml- ;  
–    .  

  layout     layout. 
Activity –   ,    . 

   ,   ,  
   ,    .  



42 

 

     ,    . 
  2.5     Activity. 

 

 
 

 2.5 –    Activity 

 

 Android     .   
 ,    – «app» (  2.6).   

 : 
– manifests:    «AndroidManifest.xml»,  

 ; 
– java:      java,    

 ; 
– res:     . 

  «Gradle Scripts»    «gradle» 
(    «app»    ,     

),     . 
,  ,     ,  

  . 
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 2.6 –   «Dance life»  Android Studio 

 

      «setting.gradle».   
 : 

 include ':app' 
 

 «build.gradle»  ,    
 . 

  «app»       ,  
    : 

–  «libs» –    ,  
; 

–  «src» –     .  
  .  «androidTest»  «test»  

    .     
   main. 
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«AndroidManifest.xml»   ,  
   ,   

      . 
 «java»    .   

      «MainActivity»,    
   . 
 «res»    .  ,   

 : 
  «drawable»    , 

  ; 
  «layout»    ,  

 .      activity_main.xml, 

       «activity» –  

«MainActivity»; 
  «mipmap-xxxx»   ,  

        
.         ; 
  «values»   xml- ,   

  ,    . 
2.8   

     Android  
   – Extensible Markup Language –  

XML.  

  –  ,    
  ,     

   .    –  
 World Wide Web (W3C)     

       
,  ,  . , ,  

   – SGML.  

 XML     ,     
.  XML      

        
  .  ,   

 ,        
     , 
-    . 

2.9    
  “Dance life”,   

  Android,    
  . 
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 (  2.7).     .   

   ,    
. 

 

 
 

 2.7 –     

 

    « - »,    ,   
  -       

(  2.8). 
 

 
 

 2.8 –  -    « - » 
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     « »,    ,  
   -      

 (  2.9 ( , )). 
 

)               )   

 

 2.9 ( , ) –   « » 

 

     « - »,    , 
    -      

 (  2.10 ( , )). 
 

      
 

 2.10 ( ) –   « - » 
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 2.10 ( ) –   « - » 

 

     « »,    ,  
   -      

 (  2.11 ( , )). 
 

)           )  

 

 2.11 ( , ) –   « » 
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     «Lady style»,    , 
    -      

 (  2.12 ( , )). 
 

)   )   

 

 2.12 ( , ) –   «Lady style» 

 

       
 ,      ,  

,  ё     (  2.13). 

 
 

 2.13 –  «   » 
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 ,    «   
». 

 

<?xml version="1.0" encoding="utf-8"?> 

<RelativeLayout xmlns:android=http://schemas.android.com/apk/res/android 

    android:layout_width="match_parent" 

    android:layout_height="match_parent" 

    android:padding="16dp"> 

 

    <TextView 

        android:id="@+id/textView12" 

        android:layout_width="wrap_content" 

        android:layout_height="wrap_content" 

        android:layout_centerHorizontal="true" 

        android:paddingBottom="@dimen/activity_vertical_margin" 

        android:text="  :" 

        android:textSize="24sp"/> 

 

    <GridLayout 

        android:layout_width="match_parent" 

        android:layout_height="match_parent" 

        android:layout_alignParentStart="true" 

        android:layout_alignParentTop="false" 

        android:layout_below="@id/textView12"> 

 

        <TextView 

            android:id="@+id/textView10" 

            android:layout_width="wrap_content" 

            android:layout_height="wrap_content" 

            android:layout_row="0" 

            android:layout_column="0" 

            android:text="  :" 

            android:textSize="18sp" /> 

 

        <TextView 

            android:id="@+id/textView11" 

            android:layout_width="wrap_content" 

            android:layout_height="wrap_content" 

            android:layout_row="0" 

            android:layout_column="2" 

            android:text="Dance life: " 

            android:textSize="16sp" /> 

 

      
        
 .         

        Android. 

       
,   ,     
     . 

http://schemas.android.com/apk/res/android
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3 -    

      
  . 

     :  
–   ;  
–  ;  
–  ;  
–  ;  
–   .  
3.1    

 3.1 –          
 

       
 

 
 

 
  

  

    
 

20 

   
  

10 

   
   

10 

  
 

 

 

 

 

  
   

   
  

  

30 

   
  

30 

 
  

   
  

60 

  
    

60 

  100 

  20 

  
 

 

 

  20 

  
   

  

30 

  
 

   
 

15 

  
     

15 
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      420 
-   53     2  . 

3.2      

        
 ,    : 

1)  . 
2)    . 
3)  . 
4)   . 
5)  . 

  «  »      
  ( ,   ), , 

    [11]. 

       , 
   3.2. 

 

  3.2 –     

 
 

 

 
 

 
 

 

  
, 

 

, 
 

    1 1200 1200 

    1 2000 2000 

CD-   2 150 300 

     3500 

 

      ( )   
: 

,                                          (3.1) 

 Pi -  i-    ,  ; 
i -    i-    , ; 

i -   ; 
n -    . 
 

 = (1 * 1200) + (1 * 2000) + (2 * 150) = 3500  

 

 

    420 
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     ,  
      ,   

 3.3. 
 

  3.3 –    

-

 
-

 

-

 

,  

 
 

 

  
 

 
 

,  

 
-

, 
/ *  

, 
 

 0,5 0,7 345 18,32 1871 

 0,42 0,7 310 18,32 104,8 

-

 
 

0,56 0,7 35 18,32 698,2 

    4133,35 

 

,                                (3.2) 

 

 i -   i-  , ; 
i -    i-   

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

i -  ; 
n -  . 

        2019   
18,32   1 /     (     

   « »). 
 

j = (0,5 * 0,7 * 345 * 18,32) = 2212,14  

 

j = (0,42 * 0,7 * 310 * 18,32) = 1669,68  

 

j = (0,56 * 0,7 * 35 * 18,32) = 251,35  

 

    : 
 

j = 2212,14 + 1669,68 + 754,05 = 4133,35  
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  «    »     
  ,    ( ,  

   ,  ). 
      ,   

 3.4. 

 

  3.4 –     

 
 

  
 , 

*  

 
, 

/  

, 
 

  400 850 340000 

 
 

 20 1023 20460 

     360460 

 

      ( )   : 
 

,                                            (3.3) 

 

 i -   i-  , ; 
i -   , .× ; 

i -  ; 
n -  ,   . 

       : 
 

,                                                  (3.4) 

 

 i -    i-  , ; 
i -     i-  , . 

    : 
 

i = =   

 

     : 
 

𝑖 = =   
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:  З = ∙ =   

 

           : 
 З = ∗ =   

 

     : 
 

 = +   =360460  

 

       3.1. 
  «  »  ,  

  9,5%        ( ), 

  .   ,    
(10%  )     (    2019 ). 

  : 
 З = З ∙ %                                                      (3.5) 

 З = ∙ , =   

 

  : 
 Фз = З . + З                                                        (3.6) 

 Фз = + =   

 

  : 
 = Фз − В ∙ , %                                          (3.7) 

 

,  –    – 10%  .  

  = ( − ∙ . ) ∙ . = ,   

 

  «   »   
       

 ( ),    .  
   ,    3.5. 
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  3.5 –    ( ) 
-

 
-

  
 

 
-

  , 
 

 
 
-

, 
% 

 
 

 
 

 
 

 , /  

 
 
-

   
 

 
,  

, 
 

 150000 25 1140 345 11348,6 

 70000 10 1140 310 1903,5 

-

 
 

100000 40 1140 35 1228,07 

.
. 

.    _ 

    14480 

            

      : 
  

,                                     (3.8) 

 i -  i-  , ; 
i -    i-  , %; 

i -   i-       , ; 
i -     i-    , / ; 

i -  ; 
n -  . 
 ЗА = ∙ ∙∙ = ,   

 ЗА = ∙ ∙∙ = ,   

 ЗА = ∙ ∗∙ = ,   

 

 = 11348,68 + 1903,5 + 1228,07 = 14480,25  

 

         
  ,  .        

10-25 %     . 
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  ,       
: 

                                    ,                                                     (3.9) 

 Ni -    i-  , : 
 

Ai = =  

 

  «  »     , 
  ,     

,   ,     
 (  3.6). 

         
 1 .   . 

 

        
      ,    3.7. 

 

  3.7 –      

  ,  

1.  

2.  

3.    . 
4.    

. 
5.   . 

3500 

4133,35 

360460 

33901,26 

 

14480 

   382570 
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 3.1 –       

 

3.3   ( )   

   ( ) : 

 

,  (3.10) 

 

  -     (   3.7), ; 
 -     – 20%. 

 = ∙ + . =   
 

 2019       12%. 
       : 

 

=  +  * . 
 =  +  ∙ . =   

 

       
   3.8-3.9. 

 

 3.8 –    

   
 

    

1 382570 50000 

2 382570 50000 
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 3.9 –    

 

   22 % 

3.4  

       
         

.  ,   ё     
    .    ё  

,        
.    ё     

   . ё  ё   
       

         
. 

     53   420 . 
   – 382570 ,   , 

 ,        
  514180.      8 

.    22 % 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 382570 50000 

4 382570 50000 

5 382570 50000 

6 382570 50000 

7 382570 50000 

8 382570 50000 

   8 
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4    Д 

4.1      

  –   ,    
  ,      

,        
     , 

    [12].  

   : 
–   ,     
; 
–   ,    

   ; 
–       . 

      ,   
 ,    .     

,      . 
 ,      

     L: B: H=5:4:3,  ,  
 .        

 S=1 2     TLPL228.2x36,    
     TL-D 58W/54.  

   ,       
    .  

4.2        

У  ч :       
     : 

    ; 
       ; 
        

2.04-05-2002.    .  ; 
      

   ;  
      ; 
    . 

И х  : 
 :   

 : 𝐿 =  ; 𝐵 =  ; =  ; ℎ 𝑘 =  ; 

S . . = 1 2  
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 . : IV,  

 : 𝜌 = ; 𝜌 = ; 𝜌 = ; 

   ℎ =  ; 
 : . ; з = ; 

    : = . 

 

 

 
 4.1 –        

 

4.2.1    

      
     [13].    
     emin  

 (4.1): 

                              𝑖 = ∗𝑆  ∗𝜏∗𝑟𝑆𝑛∗ ∗𝐾з ∗Кз                                                   (4.1) 

 

      (4.2)   
:  

                            10

0
0

100 r

КKeS
S n









 ,                         (4.2) 

    Sn–   , 2: 𝑆 = 𝐿 ⋅ 𝐵 = ⋅ =  2 

e  –   : meКЕО    

 –    IV-   -   : 
eKEO = 0,9 
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m –   ,    
 ё          : 

m=0.8 

 = , ∗ . = ,  

 

 –    :  = 1.5 

0 -   : 43210   , 

1 -   : τ1 = 0.9 

2 - ,      
ё : τ2 = 0,8 

3 - ,      : 
τ3 = 0.9 

4  - ,      
: τ4 = 0,8 

    τ = . ∗ . ∗ . ∗ , = .  

 

 0 –     ; 
,     0: 

 𝐿𝐵 = = ,  

 

h1 = h .  + h  = 2 + 1 = 3 , 

 

 h1 –         . 
 𝐵h = = .  

 

 ,  0 = 7.5 

r1 – ,      
  ,      

 ,   ; 
 𝑃 + + = + + = % 

 r = .  

 

 – ,     
   3.8: 
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PHз = = .  

 

 = 1.7 

 

     : 
 𝑆 = ∗ , ∗ . ∗ . ∗ .∗ . ∗ . ≈  . 
 

    .  
   2 , ,    1 . 

 ,      
  ,     
    . 

 

 
 

 4.2 –      

 

      
 𝑖 ,     (4.1): 

 

𝑖 = ∗ ∗ , ∗ ,∗ , ∗ , ∗ , = ,  

 

     𝑖  

     e , , ,  
        

 .      .  
4.2.2    

   IV ( ),    
  – 200 . 
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   TLPL228.2x36,     
    TL-D 58W/54. 

     
      

     , 

       . 
     4.3: 

 

                             Еф = Ф∗𝑁∗ ∗𝑆𝑛∗𝑧∗Кз                                                    (4.3) 

 

 –    ,  = 4000     TL-D 

58W/54; 

N –    ; 
n –     ;  
  -    , % (   

     ,   , 
    ),    TLPL228.2x36 
 ƞ = 0,63; 

Sn –  , 2; 

 

Sn = L*B = 5 * 4 = 20 2; 

 

z –   , z = 1,1 (  
  z = 1,1,    z = 1,15); 

 –  ,  =1,2.  

    (4.3), , 
 

                             Еф = ∗ ∗ ∗ ,∗ , ∗ , = ,       

 

     
    ,   

 ,      
 . 

    .   
        

    (4): 
 

                               𝑁 = E i ∗S∗z∗KзФ∗η                                                       (4.4),  

 min = 200  I,    ; 
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 ,   : 
 𝑁 = ∗ ∗ , ∗ .∗ ∗ , ≈  ш . 
 

 
 

 4.3 –      

 

Р ч   щ я ч ч  .  
     :  

 –  ;  
hc –     ( );  
hp  –     ; 

   : 
h =H - (h + h ), 

h = 3 - (0,75+ 1) = 1,25  

   :  
 

L , = λ·h ,      λ =1÷2 = 0,5  

 

,     
 

LA = 2 ;             LB = 2 ; 
lA = 1,67 ;         lB = 1,67 . 

 

     .    
      : 

         - 

di.        di.    
  . ,   : 

 

 ≥  ,                                                     (4.5) 
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,  

m

i

Гi

Г К
FE






1000

1 ,                                      (4.6) 

 

,    :  
µ = 1,15; 

 

2

i

3

α

h

)α(cosI
i

ч
Гie  ,                                            (4.7) 

 

, )
h

d
arctg(α i

i  , 

 

      ,  
 ,         .  

 

 1: = √ , = ,   

 𝛼 = 𝑎 𝑔 ( ,, ) = ,  

 𝛼 = ,   

 = , ∗ 𝑜 ,, = ,  . 
 Е = µ∗𝐹∗К3 ∗ ∑Е = , ∗ ∗∗ , ∗ , = 207,8 . 
 

  ,   4.4: 
 Е > Е 𝑖 . 
 

  ,      
  2 ,     . 

4.3   
  ,    ,    

 , -     .  
    𝑖    

   e ,      
     .   
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,        

   ,     
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  ,      .  
       . 

        
       

 Android,    «Dance life»,  

    . 

  ,   Android   
    ,    . 

         
,   .  

 ,      Android  
       Java,  

     ,    
       . 
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  ,  - ,   

   Android. 
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