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  ,        

 ,      -

  -         

     .  

   ,      -

   .       

  -  :   , -

  ,  ,   . 

       

         -

      «   ».  

        -

.         -

,   –     Android.  

  ,    : 

-  ; 

-      ; 

-   ; 

-   ; 

- ; 

-   . 
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1    

1.1  

         -

       .  

     , -

          

,      .       

    . 

        -

   –       

       .     

 ,       ,   -

     . 

        

    ,   , -

     . 

 ,   : 

-   ,     -

    ,   -    -

   ; 

-     (   

      Android). 

   ,   ,    

    .     -

   . 
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1.2   

1.2.1   

        - -

,   . 

        

      : 

-       ё ,   

  . 

-  ,      -

  ,     . 

  - : 

-     - :     

          -

,       -

; 

-    :      -

    ; 

-    :      -

 ,     . 

1.2.2   

       ASP.NET 

Core  -  Kestrel. 

         

Android 4.4   . 

  : 
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-      , -

     ,     -

     ; 

-      -

    ,     1C; 

-         -

,    ;     ; 

-       -

     . 

 : 

-         

,          .   

   ; 

-      ,   

    ; 

-         -

   ; 

-  ,        , 

    ; 

-          

    ,     . 

1.2.3    

        -

      . 

1.2.4   

       : 

- User –  ; 
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- Auth –     ; 

- Attachment – ,    (   ); 

- Application –    . 

  ,   ,    

     1.  

 1 -   

 
 

    

User 

Id Integer  

RoleId Integer    

FirstName String  

LastName String  

PersonnelNumber String   

Email String    

Password String  

Role 
Id Integer  

Name String   

Application 

Id Integer  

UserId Integer   

ReplyId Integer   

Theme String   

Message String   

Status Integer 
 : 

0 –  ; 
1 – ; 

CreatedAt Date   

ModifiedAt Date   

Attachment 

Id Integer  

ApplicationId Integer   

Type Integer 
: 

0 – ; 
1 – . 

Url String     

ThumbnailUrl String     
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  1 

 
 

    

Reply 

Id Integer  

UserId Integer   

Message String   

Danger Int 

 : 
0 – ; 
1 – ; 
2 – ; 

CreatedAt Date   

ModifiedAt Date   

Notification 

Id Integer  

UserId Integer   

ApplicationId Integer   

Type Integer 
: 

0 – ; 
1 – ; 

         1. 

 
 1 -   
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,      HTTP  (body)  -

      2. 

 2 -   HTTP    

 
  

   

SignInRequest 

last_name String 

personnel_number String 

password ( ) String 

client_id String 

RefreshTokenRequest 
refresh_token String 

client_id String 

UpdatePasswordRequest password String 

RecoverPasswordRequest 
last_name String 

personnel_number String 

CreateApplicationRequest 

theme String 

message String 

files  Multipart 

UpdateApplicationRequest 

id Integer 

theme String 

message String 

files  Multipart 

CreateReplyRequest 

application_id Integer 

message String 

danger Integer 

UpdateReplyRequest 

reply_id Integer 

message String 

danger Integer 

,      HTTP  (body)  -

      3. 

 3 -   HTTP   

 
  

   

AuthResponse 

access_token String 

refresh_token String 

role Integer 
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  3 

 
  

   

UserResponse 

id Integer 

first_name String 

last_name String 

email String 

role Integer 

ApplicationResponse 

id Integer 

user_id Integer 

reply_id Integer 

theme String 

message String 

status String 

created_at Date 

modified_at Date 

AttachmentResponse 

id Integer 

application_id Integer 

type Integer 

url String 

thumbnail_url String 

ReplyResponse 

id Integer 

user_id Integer 

message String 

danger Integer 

created_at Integer 

modified_at Integer 

NotificationResponse 

id Integer 

application_id Integer 

type Integer 

StatisticsResponse 

applications_number Integer 

replies_number Integer 

danger_average Integer 

date Date 

 

  4        , 

 ,   ,      
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HTTP    (      .  -

). 

 4 -     

 
 

 

-

-

 

GET  
 HTTP -

 

 HTTP -

 
  

-

 

 -

 

api/auth/signin POST - - SignInRequest AuthResponse 

-

  

  

 

api/auth/re-

freshtoken 
POST - - 

RefreshToken-

Request 
AuthResponse 

  -

 

api/auth/pass-

word 
PUT + - 

UpdatePass-

wordRequest 
- 

  -

  

api/auth/recover-

password 
POST - - 

RecoverPass-

wordRequest 
- 

 -

  -

  

api/users/{id} GET + id Integer - UserResponse 
   

 

api/applications GET + 

page Integer 

- 
 Appli-

cationResponse 

  

   

 

per_page Integer 

query String 

api/applica-

tions/{id} 
GET + id Integer - 

ApplicationRe-

sponse 

  

  -

  

api/applications 

POST 

(multi-

part/for

m-data) 

+ - 
CreateApplica-

tionRequest 

ApplicationRe-

sponse 

  -

 

api/applications 

PUT 

(multi-

part/for

m-data) 

+ - 
UpdateApplica-

tionRequest 

ApplicationRes

ponse 

 -

 

api/applica-

tions/{id}/attach-

ments 

GET + id Integer - 
 Attach-

mentResponse 
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  4 

 
 

 

-

-

 

GET  
 HTTP -

 

 HTTP -

 
  -

 

 -

 

api/attach-

ments/{id} 
GET + id Integer - 

AttachmentRe-

sponse 

   

 

api/attach-

ments/{id} 

DE-

LETE 
+ id Integer - -   

api/replies/{id} GET + id Integer - ReplyResponse 
  

    

api/replies POST + - 
reateReplyRe

quest 
ReplyResponse 

   

 

api/replies PUT + - 

Up-

dateReplyRe-

quest 

ReplyResponse 
 -

   

api/notifications GET + - - 
 Notifi-

cationResponse 

  

 

api/statistics GET + 
year Integer 

- 
 Statis-

ticsReponse 

 -

 month Integer 

  HTTP : 

- 200 –     ; 

- 400 –    ,  ; 

- 401 – ,    ; 

- 403 – ,     ; 

1.2.5   

  -     -

      ,   - . 
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2   

2.1    

IntelliJ IDEA —     -

    ,   Java, JavaScript, Python, 

  JetBrains [1]. 

     2001     -

     Java     -

  ,     -

   .     -

  ,     

,     IntelliJ IDEA ё      -

. 

     IntelliJ IDEA  -

      -

.   ,      -

   ,   CVS, 

Subversion, Apache Ant, Maven  JUnit.   2007   IntelliJ 

        

 Ruby. 

   9.0,     : Community Edition 

 Ultimate Edition. Community Edition    , 

   Apache 2.0,      Java 

SE, Groovy, Scala,        -

 .   Ultimate Edition,    -

,   Java EE, UML- , ё   

,       ,   -

. 

  Java,   Kotlin.  .   2. 
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 2 -    IntelliJ IDEA 

Android Studio —     (IDE)   

  Android,  16  2013    Google 

I/O. 

IDE        0.1, -

   2013,      - ,    

0.8,      2014 .    1.0 

    2014 ,      

Android Development Tools (ADT)  Eclipse. 

Android Studio,     IntelliJ IDEA  

 JetBrains, -    Android . 

     Windows, OS X  Linux. 17  2017,  

  Google I/O, Google   Kotlin, -

  Android Studio,      

Android    Java  ++. 

 .   3. 
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 3 -    Android Studio 

2.2    

 ,       -

         

 .        

    .     -

    ,     -

 [2, .2]. 

   (FRP) –     

,     ,    

  (    ) –  . 

FRP       , : 

-     " ",   -

    ; 

- ,     ; 

-   :  -    ,   -

; 

- - ,       ; 
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-  :  ,  ,   

    " ",     FRP; 

-       -

; 

-      . 

  -  , ,  -

:  

-   ;  

-     ; 

-    ,     . 

    [3],   

  : 

- : ,  ,   -

.      ,   -

       ; 

- :   ,    . -

    , ,   -

.          -

.      ( ) ; 

- :       . -

       ,  -

    .   -

,       -

 ; 

-   :     

  ,      

 ,   .    -

    .    -

     ,   .  
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2.2.1      

      ,    

FRP.    : 

-   –    , ,  -

      ,    -

 ,    .  FRP     

 ,      ; 

-    –  ,    

      .  FRP -

  –   ; 

-   –       -

 ,     ; 

-    –     

    ,   ,    

     . FRP   . 

-  –     ,  

 .     ,   -

   . FRP   . 

-   – ,      -

       –   . 

FRP   . 

2.2.2   

 –  ,    , -

  .       :  

(   ),       ( .  

4,   – ,  – ). 
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 4 -   

 (observable,  ) – . .  

   ,        

. 

   : 

- « » (Cold observable) – ,    

  . 

- « » (Hot observable) – ,     

. 

2  (Observer) – ,    . 

3  – ,   . 

2.2.3    

,    ,   . .  

  ,   . 

        ,  

   (  250 ). 

       . 

   –     (   , 

   2  ) 
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      (    -

  )         

. 

     5 (   – -

). 

 

 5 -    

2.2.4  FRP-    Android 

  Android      -

  ReactiveX [4].       

    . 

ReactiveX  FRP-    : Java, Javas-

cript, C#, Scala, Clojure, C++, Lua, Ruby, Python, Go, Groovy, JRuby, Kotlin, Swift, 

PHP, Elixir, Dart. 

       ,  

  ,    . 
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  ReactiveX: 

-  Netflix Open Source Software Center   . 

 Netflix      RxJS (  ReactiveX 

 JavaScript). 

-   Microsoft,      Rx.NET, -

   .NET Foundation. 

-  SoundCloud  RxJava  android-   -

   . 

  Android ReactiveX   RxJava  RxAndroid 

[5]. RxJava   ,  RxAndroid ,  -

      . ,  

  6,   ,     , 

   . 

 someObservable 
     .subscribeOn(Schedulers.io()) 
     .observeOn(AndroidSchedulers.mainThread()) 
     .subscribe(someSubscriber); 

 6 -   RxAndroid 

  ,     ReactiveX: -

   ,     . -

,      downloadImage,    -

   observable     imageViewAdapter,   -

   .      

 observable     map      

downloadImage. ,   –  imageViewAdapter   

  .     7. 
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 List<string> links = listof( 

     "http://.../image1.png", 

     "http://.../image2.png", 

     ... 

 ); 
  

 Observable<String> observable = Observable.from(links); 

  

 observable 

     .map({ link -> downloadImage(link) }) 

     .subscribe({ image -> imageViewAdapter.add(image) }) 

 7 -    
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3    

3.1   

  IDE   IntelliJ IDEA  JetBrains.   

     –     -

.       ,   -

 .        

,   . 

     Java  Kotlin.     

 Kotlin,     ,     Java,   

    .     Kotlin  null- ,  

   NullPointerException   .   

  –  Kotlin    , 

       . 

3.2  

      ,  -

        open-source 

 RxPM [6].     Presentation Model [7]  -

  .   , RxPM    

MVVM- ,     (binding).  

       View   

 Presentation Model ( .  8). 

 pm.email bindTo _view.signIn_email 

 pm.pass bindTo _view.signIn_pass 

 8 -  View  Presentation Model 

        

 «  » (single activity application).    
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       ,  -

        .   

 ,       -

     Conductor [8]. RxPM   

       Controller,   

   (      -

     « » [    -

   MVC]),    Presentation Model.  

    (loose-coupling)   -

    Dagger 2  Google [9] (   Dagger 

 Square).          -

   .   Dagger     

 activity  ,      

. 

3.3    

   ,     -

 RxAndroid    RxPM.       -

       Presentation Model -

  RxBinding  Jake Wharton [10]. 

 Presentation Model  RxPM     

: 

- State –    View    -

   , ,     HTTP- ; 

- Action –   , ,  -

     View; 

- Command –  ,   View,  , -

 -    . 
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  9    Presentation Model (PM) AppListPM, 

      AppListController,  -

   .  

 //states 

 val applications = State<List<Application>>(emptyList()) 

 val inProgress = State(false) 

  

 //commands 
 val onError = Command<Throwable>() 

  

 //actions 

 val refreshApps = Action<Unit>() 

 val loadMoreApps = Action<Unit>() 

 val findApps = Action<CharSequence?>() 

 9 -    Presentation Model 

  : 

-  applications –   ,   

  ; 

-  inProgress –    HTTP-   -

 ; 

-  onError –      ; 

-  (action) refreshApps –      -

,        ; 

-  loadMoreApps –      -

; 

-  findApps –     . 

  PM ,      

(actions).   .  10.      -

  applications   refreshApps   -

 .  
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 refreshApps.observable 

     .skipWhileInProgress(inProgress.observable) 

     .flatMapSingle { 

         resetPage() 

         resetSearch() 
         api.apps(page).format() 

     } 

     .retry() 

     .map { applications.clear().addAll(it) } 

     .subscribe(applications.consumer) 
     .untilDestroy() 
  

 private fun <T> Single<T>.format(): Single<T> { 

     return this 

         .subscribeOn(Schedulers.io()) 

         .observeOn(AndroidSchedulers.mainThread()) 
         .bindProgress(inProgress.consumer) 

         .doOnError(onError.consumer) 

 } 

 10 -      

    : 

-  skipWhileInProgress –    inProgress  -

      ; 

-  flatMapSingle –   -   

  ,       

 ; 

-  resetPage –     ; 

-  resetSearch –   ; 

-  api.apps(page) –        

; 

- -  format –      -

   HTTP-  api,     -

,     InProgress  onError   -

; 

-  retry      ; 

-   map (   flatMapSingle)   , 

   ,   ,    ; 

-   subscribe       

    ; 
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-  untilDestroy     

RxPM      ,     -

   PM,      . 

        PM  

 .   .  11. 

 //states and commands 

 pm.inProgress.observable bindTo sr.refreshing() 
  

 pm.applications.observable bindTo { rvAdapter.setItems(it) } 

  

 pm.onError.observable bindTo onError() 

  
 //actions 

 sr.refreshes() bindTo pm.refreshApps.consumer 

 11 -       PM 

   11: 

- sr – SwipeRefreshLayout – ,    -

    ( .  12); 

-  refreshing  refreshes      

RxBinding; 

- rvAdapter –   ,    . 

 
 12 -    
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3.4   activity   

  ,        

,     ,   -

 ,  : 

-   ; 

-    ; 

-   ; 

-  . 

         

,          -

 . 

    activity .   13 [11].  
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 13 -   activity   

  RxPM,  ,     (  

 ,    Presentation Model –     input-

)    , . . Presentation Model  

       .   

   OnBindPresentationModel,   -

 ,         -

. 
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  ,     - ,    

       Bundle ( , -

         

       )   -

      (  -

  Fragment  Activity) – onSaveInstanceState  onRestoreInstanceState.  

  . 14.      AttachmentViewControl-

ler,     .   ,   -

 videoPlaying,      ,   videoPro-

gress,        .  

        On-

SaveInstanceState,      Bundle. ,  -

     ,   On-

RestoreInstanceState,       Bundle   

     . 

 override fun onSaveInstanceState(outState: Bundle) { 

     super.onSaveInstanceState(outState) 

     outState.putBoolean(KEY_VIDEO_PLAYING, videoPlaying) 

     outState.putInt(KEY_VIDEO_PROGRESS, videoProgress) 
 } 

  

 override fun onRestoreInstanceState(savedInstanceState: Bundle) { 

     super.onRestoreInstanceState(savedInstanceState) 

     videoPlaying = savedInstanceState.getBoolean(KEY_VIDEO_PLAYING, true) 
     videoProgress = savedInstanceState.getInt(KEY_VIDEO_PROGRESS, 0) 

 } 

 14 -     

3.5     

        

 :      . -

,          . 

    Android      , 

    ,       

  .  
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  ( .  15) ,    AppDetails (  

)     ,   ,    

        .  

 ,    AttachmentView (  - ) 

    ,    AddApp ( -

  )    (      

 ). 

 ControllerTypes.AppDetails to hashMapOf ( 

  

   UserRights.USER to { args: Array<out Any>? ->  

     AppDetailsUserController(args!![0] as Application)  
   }, 

  

   UserRights.HEAD to { args: Array<out Any>? ->  

     AppDetailsHeadController(args!![0] as Application)  

   } 

  
 ), 

  

 ControllerTypes.AttachmentView to hashMapOf ( 

  

   UserRights.ANY_AUTH to { args: Array<out Any>? ->  
     AttachmentViewController(args!![0] as Attachment)  

   } 

  

 ), 

  

 ControllerTypes.AddApp to hashMapOf ( 
  

   UserRights.USER to _: Array<out Any>? ->  

     AddAppController()  

   } 

  

 ) 

 15 -         

3.6    

  API    REST- ,    

HTTP- .     HTTP-   Android -

 Retrofit   Square [12].    middleware-

 ( ,  ),   -

      API   . 

  ( .  16)   GET- .    

    ,    .    
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      (@Query –  GET-

, @QueryMap –   ,    

      ). 

 @GET("apps") 

 fun apps( 

     @Query("page") page: Int, 

     @Query("per_page") perPage: Int = Constants.PER_PAGE_DEFAULT, 

     @QueryMap query: Map<String, String> = mapOf() 

 ): Single<List<Application>> 

 16 -  GET  

3.7     

 ,  REST      

,          -

 JSON Web Tokens (JWT).  

,   ,     -

: AccessToken (  )  RefreshToken (   Ac-

cessToken). ,  AccessToken      

           

 . RefreshToken      .  

,   AccessToken      

    . 

,     – ,    

  .   AccessToken     -

  . RefreshToken     -

  . 

       SharedPref-

erences. Google       -

  . 

 ,       -

,       API,      

  .     AuthManager.  :  
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- ,    (  , 

   ,     ); 

-    SharedPreferences    ; 

-  AccessToken,  RefreshToken; 

- ,      -

; 

-      ; 

-        ; 

-          

  . 

  .   17. 

 
 17 -   
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        To-

kenAuthInterceptor  Retrofit.     AuthManager   

      «Bearer [AccessToken]». 

 ,  AccessToken ,    middle-

ware  Retrofit – TokenAuthenticator.    ,   

   401 (Unauthorized).   , TokenAu-

thenticator  AuthManager   AccessToken.   -

,      AuthManager,   -

 ,       . 

  .   18. 

 
 18 -   
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3.8    

   ,     Dagger 2 

   (dependency injection, DI).     -

  single activity application,   DI   

 ,    : 

- ApiModule,    ,     -

  ; 

- BuildersModule,      ,   

  ; 

- AppModule,      ,  

   activity ( ,     ,   

 SharedPreferences); 

- UtilsModule,    - ,   Au-

thManager,        . 

  Dagger 2      

  (entry point)  ( .  19). 

 override fun onCreate() { 
     super.onCreate() 

     DaggerAppComponent.builder() 

             .appModule(AppModule(this)) 

             .contextModule(ContextModule(this)) 

             .build() 
             .inject(this) 

 } 

 19 -    DI 

       -

 ,   RxPM,   

  ( .  20). 

 

 

 

 



37 
 

 abstract class InjectablePmController<T: PresentationModel> 

 (args: Bundle? = null): PmController<T>(args), HasControllerInjector { 

  

     @Inject lateinit var controllerInjector:  

       DispatchingAndroidInjector<Controller> 
  

     override fun controllerInjector() = controllerInjector 

  

     override fun onContextAvailable(context: Context) { 

         super.onContextAvailable(context) 
         ConductorInjection.inject(this) 

     } 

  

 } 

 20 -     

        

 @Inject       . 

3.9       

         

PhotoView [13]  Chris Banes,    Google.   

         

,      ( .  21). 

 
 21 -   



38 
 

        

 Picasso [14]   Square.    -

        HTTP-  (  

 22). 

 val img = picasso.load(attachment.thumbnailUrl) 

     .error(R.drawable.ic_error) 

     .fit() 

     .centerCrop() 

 22 -  Picasso 

      VideoView, -

    : , ,  

( .  23). 

 
 23 -  VideoView 

   (       

  )      An-

droidVideoCache [15].      Pi-

casso     ( .  24). 

 videoCache.getProxyUrl(attachment.url) 

 24 -  AndroidVideoCache 
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3.10  

     .xml .   

     (layout).   

           

   .     -

      . 

 ,       , 

    .     

  ,       

. 

 - ,     , 

  - .      

,   ,   ,     -

. 

   ( .  25)     -

 ,       -

.  

 
 25 -      
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ViewHolder’ . ViewHolder –   ,     

   ( .  26). 

 override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): ViewHolder { 

     val view = LayoutInflater 

         .from(parent.context).inflate(R.layout.row_app_list, parent, false) 

     return ViewHolder(view) 

 } 
 override fun onBindViewHolder(holder: ViewHolder, position: Int) { 

     val app = apps[position] 

     holder.itemView.setOnClickListener { appOnClick.onNext(app) } 

     holder.id = app.id 

     holder.theme.text = app.theme 
     holder.createdAt.text = DateFormat.getDateInstance().format(app.createdAt) 

     holder.userName.text =  

         if (authManager.rights() == UserRights.USER)  

             activity.resources.getString(app.destination.resourceId)  

         else app.userName 

  
     holder.text.text = app.text 

 } 

 26 -   ViewHolder'    

       : 

- SignInController,    ; 

- PasswordRequiredController     (   -

),     ; 

- ProfileController,       ; 

- OptionsController,   ; 

- AppListController,    ; 

- AddAppController    ; 

- AppDetailsUserController,      -

 ; 

- AppDetailsHeadController    ,   -

    ; 

- AttachmentViewController    ,  ,   

. 

    .   27.  
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 USER –     , HEAD –  

  . 

 

 
 27 -     



42 
 

 

       -

  : 

-  ; 

-   ,     

 ; 

-   ,      -

 ; 

-      Android; 

-        ; 

-    . 

     -   . 

      -

         . 

,    ,   - -

,         

    . 

 ,      

  ,   . 
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