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 . .,  . .–     .     .    -   -  iOS «  »  .     -  :  , -  ,   ,    ,  -     -.      ,         -   [2-3].           Swift,    XCTest (      -     - ),  - Xcode.  Xcode        -    .     -  iOS «  »       -.   1    .   -    - Clean Swift.   VIP    Clean Swift. View Controller, Interactor, Presenter –       CleanSwift,        . Interactor  - -     ,   . Presenter  - . View Controller        .
 1.  Clean Swift     - .1.      -  .

2.     View Controller  IBAction.3. View Controller    (request object)     Interactor.4. Interactor   , - ,   ,     ,    (response object)  Presenter.5. Presenter   , - ,      (view model),     View Controller.6. View Controller   -.-       - -   , -    -  ( .  2).   2-17     ,     .   2-4   , -   : (  -) Interactor, (  ) View Controller, (  ) Presenter Spy.  5       .  -,      -    .  (  ) Interactor    (  ).      .  -    -   iOS «  »  .   View Controller  (  )    (  ) Presenter.  (  ) Presenter -   (  ) Interactor.  6-8  ,  .       . ,  (  ) PresenterTests     (  ) Presenter.  9-11  -  (Spy)   ,  .       -,  - ,  - ,   .   (  ) Interactor Tests    (  ) Presenter Spy.  - (  ) PresenterTests  -
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Bogomolova M.A., Klementyev S.A. (  ) View Controller Spy.  - (  )View Controller Tests  -  (  ) Interactor Spy.  12-14        ,    (  ) PresenterTests      (  ) Presenter.   15-17   Setup (  ) Presenter, Setup (  ) View Controller, Setup (  ) Interactor.             .      -      .      -   ,  ,    12-14   .  -       - .       .  18     -   .  -  .  19-33          - .  ,         -   ,      .               -      .     -    - ( ) ( .  3).   . :    -.1.      -  .2.     :            -  .3.            :–    (  - ):    

       -     ;–   :  -    ,            .4.    -;5.     registrCard (  )  -  :–    ,    ;–     ,      -  .6.         . . Interactor   - : –       ;–     -    ;–     -.    CardRegistrationInteractorTests,    :class CardRegistrationInteractorTests:XCTestCase{  // MARK: Subject under test   var sut: GUCardRegistrationBusinessLogic!    // MARK: Test lifecycle   override func setUp() {        super.setUp()        setupCardRegistrationInteractor()    }   override func tearDown() {        super.tearDown()    }   // MARK: Test setup   func setupCardRegistrationInteractor() {      }}  Card Registration Interactor Tests -     GU-Card Registration Interactor.   -      setUp.  ,     ,    tearDown.  
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setup Card Registration Interactor ()     . - sut (System under test) –    -  .      ,  -   ,      mock-  (spy- ),     ,    –   ,   -  .    , -     -,  ,      .  -,                -    [4].   mock- -  -     .     .   GU-Card Registration Presentation Logic Spy (    -   ) -  .  ,     ,    :class GUCardRegistrationPresentationLogicSpy: GUCardRegistrationPresentationLogic {

      var presentCardRegisteredCalled = false      var presentedErrorStringCalled = false      var presentErrorCalled = false      var presentPhoneCalled = false      var displayModule: CommonDisplayLogic?              func presentCardRegistered() {          presentCardRegisteredCalled = true      }              func  present(errorString: String, cancelTitle: String, completion: (() -> Void)?) {          presentedErrorStringCalled = true      }              func presentError(error: Error, completion: (() -> Void)?) {          presentErrorCalled = true      }              func present(phone: String) {          presentPhoneCalled = true      }  }GUCardRegistrationServiceSpy  -  GUCardRegistrationMainService:class GUCardRegistrationServiceSpy: GUMSCSer-vice {
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 . .,  . .        func getBarCode(cardId: String, completion: @escaping ((GUResult<MSCGetBarCodeModel>) -> Void)) {}        func getCard(completion: @escaping ((GURe-sult<GUMoscowSocialCard>) -> Void)) {}        func verifyCard(order: String, phone: String, completion: @escaping ((GURe-sult<GUMscVerifyCardItem>) -> Void)) {}        func removeCard(withId cardId: String, com-pletion: @escaping ((Error?) -> Void)) {}        func submitCard(cardSeries: String, card-Number: String, completion: @escaping ((GURe-sult<GUMoscowSocialCard>) -> Void)) {            if (cardNumber == «19110188» || cardSeries == «19110188») {                completion(.failure(NSError(domain: «as-dasd», code: 213, userInfo: nil)))            }            completion(.success(GUMoscowSocialCard()))        }    }          -    setup.  -    .         -   .  -        .  Interactor -- :class CardRegistrationInteractorTests: XCTestCase {    // MARK: Subject under test        var sut: GUCardRegistrationBusinessLogic!    var presenter: GUCardRegistrationPresentation-LogicSpy!    // MARK: Test lifecycle        override func setUp() {        super.setUp()        setupCardRegistrationInteractor()    }    func setupCardRegistrationInteractor() {    let interactor = GUCardRegistrationInteractor()    presenter = GUCardRegistrationPresentationLo-gicSpy()    interactor.presenter = presenter

    interactor.cardService = GUCardRegistrationSer-viceSpy()    interactor.card = GUMSCCardRegistra-tion(canonical: «9643907703025200065 19110177»)    sut = interactor}    -    .  -       Presenter: // MARK: Test doublesfunc testPhonePresented() {     var phoneToDisplay = «21231»     sut.present(phone: phoneToDisplay)     XCTAs-sertTrue(viewControllerSpy.phoneDisplayed == phoneToDisplay) }   func testCardRegisteredPresented() {     sut.presentCardRegistered()     XCTAs-sertTrue(viewControllerSpy.cardRegisteredDisplayed) }  unit-   -     -      , -    .      XCTAssert –   ,  ,     .   -   iOS « - »   -   ,    , -      -   .     ,  -           ,    .  -     -           .
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 2. ,     « »     ,     -     -     - .  ,        -  .       -    ,    3.   -    Cannon EOS 1300D.

 3.      -     ,     Matlab         .     -

    imfi lter     fspecial,  -     .        -    50×50 -    : fspecial («gaussian», 50, ),  x –  -.        0,1  3,0   0,1.  -  30       .     0,4; 1,2; 2,0  2,8   - 4.
 4.          -           . 
 5.     1,0; 1,5  2,0   (1),    ,    -  f(x)   -     (1)  h(x). -          (     -
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