
59 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ДОДАТОК А 

Апробація результатів роботи 
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Рисунок А.1 – Сертифікат за представлення доповіді з теми «Програмний 

засіб для автоматизації визначення параметрів технологічних процесів у 

рамках підготовки здобувачів технічної освіти» на міжнародній науковій 

конфереції «Технологія-2025» 
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ДОДАТОК Б 

Програмний код «MainWindow» для ПЗ 

 
 
<Window xmlns="https://github.com/avaloniaui" 

        xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

        xmlns:vm="using:CITAR_Lab_Organizer_Beta.ViewModels" 

        xmlns:d="http://schemas.microsoft.com/expression/blend/2008" 

        xmlns:mc="http://schemas.openxmlformats.org/markup-

compatibility/2006" 

        mc:Ignorable="d" d:DesignWidth="640" d:DesignHeight="480" 

  MinWidth="640" MinHeight="480" MaxWidth="640" 

MaxHeight="480" 

        x:Class="CITAR_Lab_Organizer_Beta.Views.MainWindow" 

        x:DataType="vm:MainWindowViewModel" 

        Title="CITAR Lab Organizer" 

     Icon="/Assets/logo-final.ico"> 

 

    <Design.DataContext> 

        <vm:MainWindowViewModel/> 

    </Design.DataContext> 

 

    <Grid> 

        <Grid.ColumnDefinitions> 

            <ColumnDefinition Width="200"/> 

            <ColumnDefinition Width="*"/> 

        </Grid.ColumnDefinitions> 

 

        <Border Grid.Column="0" Background="#2E3A59" Padding="10"> 

            <StackPanel Spacing="10"> 

    <Image Source="/Assets/test-2.png"></Image> 

                <TextBlock Text="Оберіть курс:" FontWeight="Bold" 

Foreground="White"/> 

                <Button Content="1 курс" Command="{Binding 

SelectCourseCommand}" CommandParameter="1"/> 
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                <Button Content="2 курс" Command="{Binding 

SelectCourseCommand}" CommandParameter="2"/> 

                <Button Content="3 курс" Command="{Binding 

SelectCourseCommand}" CommandParameter="3"/> 

                <Button Content="4 курс" Command="{Binding 

SelectCourseCommand}" CommandParameter="4"/> 

            </StackPanel> 

        </Border> 

 

        <ContentControl Grid.Column="1" Content="{Binding 

SelectedCourseContent}" /> 

    </Grid> 

</Window> 

 

 

using Avalonia.Controls; 
 
namespace CITAR_Lab_Organizer_Beta.Views 
{ 
    public partial class MainWindow : Window 
    { 
        public MainWindow() 
        { 
            InitializeComponent(); 
        } 
    } 
} 

 
using Avalonia.Controls; 
 
namespace CITAR_Lab_Organizer_Beta.Views 
{ 
    public partial class MainWindow : Window 
    { 
        public MainWindow() 
        { 
            InitializeComponent(); 
        } 
    } 
} 
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using ReactiveUI; 
using System; 
using System.Collections.ObjectModel; 
using System.Reactive; 
using Avalonia.Controls; 
using CITAR_Lab_Organizer_Beta.Views; 
 
namespace CITAR_Lab_Organizer_Beta.ViewModels 
{ 
    public class MainWindowViewModel : ViewModelBase 
    { 
        private object? _selectedCourseContent; 
        public object? SelectedCourseContent 
        { 
            get => _selectedCourseContent; 
            set => this.RaiseAndSetIfChanged(ref 
_selectedCourseContent, value); 
        } 
 
        public ReactiveCommand<string, Unit> SelectCourseCommand { 
get; } 
 
        public MainWindowViewModel() 
        { 
            SelectCourseCommand = 
ReactiveCommand.Create<string>(OnCourseSelected); 
        } 
 
        private void OnCourseSelected(string course) 
        { 
            SelectedCourseContent = new CourseContentView { 
DataContext = new CourseContentViewModel(course) }; 
 
        } 
    } 
} 
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ДОДАТОК В 

Програмний код «CourseContent» для ПЗ 

 
<!-- xmlns:views="clr-namespace:CITAR_Lab_Organizer_Beta.Views"--> 
<UserControl xmlns="https://github.com/avaloniaui" 
             xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 
             
xmlns:d="http://schemas.microsoft.com/expression/blend/2008" 
             xmlns:mc="http://schemas.openxmlformats.org/markup-
compatibility/2006" 
             xmlns:vm="using:CITAR_Lab_Organizer_Beta.ViewModels" 
    mc:Ignorable="d" 
             
x:Class="CITAR_Lab_Organizer_Beta.Views.CourseContentView" 
             x:DataType="vm:CourseContentViewModel"> 
 
 <StackPanel Margin="20" Spacing="10"> 
  <!--<views:CourseContentView />--> 
  <TextBlock Text="{Binding CourseName}" FontSize="20" 
FontWeight="Bold"/> 
  <ItemsControl ItemsSource="{Binding Buttons}"> 
   <ItemsControl.ItemTemplate> 
    <DataTemplate> 
     <Button Content="{Binding}" 
Margin="0,5,0,0" 
       Click="Button_Click"/> 
    </DataTemplate> 
   </ItemsControl.ItemTemplate> 
  </ItemsControl> 
 </StackPanel> 
</UserControl> 
 
 
using ReactiveUI; 
using System.Collections.ObjectModel; 
 
namespace CITAR_Lab_Organizer_Beta.ViewModels 
{ 
    public class CourseContentViewModel : ViewModelBase 
    { 
        public string CourseName { get; } 
        public ObservableCollection<string> Buttons { get; set; } = 
new ObservableCollection<string>(); 
 
        public CourseContentViewModel(string course) 
        { 
            CourseName = $"{course} курс"; 
 
            switch (course) 
            { 
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                case "1": 
                    Buttons.Add("Густина полого циліндра"); 
                    Buttons.Add("Густина суцільного циліндра"); 
                    Buttons.Add("Густина пластинки"); 
                    Buttons.Add("Густина кулі"); 
                    break; 
                case "2": 
                    Buttons.Add("Модель максимальної узагальненої 
корисності"); 
                    Buttons.Add("Критерій максимального математичного 
сподівання"); 
                    Buttons.Add("Критерій мінімальної дисперсії"); 
                    Buttons.Add("Критерій «очікуване значення – 
дисперсія»"); 
                    break; 
                case "3": 
                    Buttons.Add("Асимптотична частотна 
характеристика"); 
                    Buttons.Add("Кореневий критерій та критерій 
Лапласа"); 
                    Buttons.Add("Коефіцієнт серійності"); 
                    Buttons.Add("Кількість робочих місць, необхідних 
для виконання\nпроцесу виготовлення виробу"); 
                    Buttons.Add("Комплексний показник 
технологічності"); 
                    break; 
                case "4": 
                    Buttons.Add("НСАВ за методом Шумана та Лямбда"); 
                    Buttons.Add("НСАВ за методом Мілса"); 
                    Buttons.Add("НСАВ за моделлю Джелінскі-Моранді"); 
                    Buttons.Add("НСАВ за моделлю Нельсона"); 
                    break; 
            } 
        } 
    } 
} 
 
#pragma warning disable CS0252 
#pragma warning disable CS8604 
#pragma warning disable CS8602 
#pragma warning disable CS0219 
 
using Avalonia; 
using LiveChartsCore; 
using LiveChartsCore.SkiaSharpView; 
using LiveChartsCore.SkiaSharpView.Avalonia; 
using Avalonia.Controls; 
using Avalonia.Interactivity; 
using Avalonia.Media; 
using CITAR_Lab_Organizer_Beta.Views; 
using System.Collections.Generic; 
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using System.Linq; 
using System; 
using System.Text; 
using Tmds.DBus.Protocol; 
using Avalonia.Input; 
using Avalonia.Controls.Primitives; 
using Avalonia.Layout; 
using Avalonia.Platform; 
 
namespace CITAR_Lab_Organizer_Beta.Views 
{ 
    public partial class CourseContentView : UserControl 
    { 
        public CourseContentView() 
        { 
            InitializeComponent(); 
        } 
        void ShowGraph(List<(double t, double R)> values) 
        { 
            var series = new LineSeries<double> 
            { 
                Values = values.Select(v => v.R).ToArray(), 
                Name = "R(t)" 
            }; 
 
            var chart = new CartesianChart 
            { 
                Series = new ISeries[] { series }, 
                XAxes = new[] { new Axis { Labels = values.Select(v => 
v.t.ToString("0.0")).ToArray(), Name = "t" } }, 
                YAxes = new[] { new Axis { Name = "R(t)" } }, 
                Width = 600, 
                Height = 300, 
                Margin = new Thickness(20) 
            }; 
 
            var window = new Window 
            { 
                Title = "Графік R(t)", 
                Width = 640, 
                Height = 400, 
                Content = chart, 
                WindowStartupLocation = 
WindowStartupLocation.CenterOwner 
            }; 
 
            window.Show(); 
        } 
        void ShowBarChart(string title, List<(string label, double 
value)> values) 
        { 



70 

            var series = new ColumnSeries<double> 
            { 
                Values = values.Select(v => v.value).ToArray(), 
                Name = "W" 
            }; 
 
            var chart = new CartesianChart 
            { 
                Series = new ISeries[] { series }, 
                XAxes = new[] { new Axis { Labels = values.Select(v => 
v.label).ToArray(), Name = "Показники" } }, 
                YAxes = new[] { new Axis { Name = "Значення W_i" } }, 
                Width = 600, 
                Height = 300, 
                Margin = new Thickness(20) 
            }; 
 
            var window = new Window 
            { 
                Title = title, 
                Width = 640, 
                Height = 400, 
                Content = chart, 
                WindowStartupLocation = 
WindowStartupLocation.CenterOwner 
            }; 
 
            window.Show(); 
        } 
 
        private void CopyButton_OnClick(object? sender) 
        { 
            var clipboard = TopLevel.GetTopLevel(this)?.Clipboard; 
            var dataObject = new DataObject(); 
            dataObject.Set(DataFormats.Text, sender); 
            clipboard.SetDataObjectAsync(dataObject); 
        } 
        private void ShowFinalInfoMessage(string title) 
        { 
            var children = new List<Control> 
            { 
                new TextBlock 
                { 
                    Text = "Відповідь:\n" + title, 
                    Margin = new Thickness(10), 
                    FontWeight = Avalonia.Media.FontWeight.Bold, 
                    HorizontalAlignment = 
Avalonia.Layout.HorizontalAlignment.Center 
                } 
            }; 
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            var stackPanel = new StackPanel 
            { 
                Margin = new Thickness(10), 
                Orientation = Orientation.Vertical, 
                HorizontalAlignment = 
Avalonia.Layout.HorizontalAlignment.Center 
            }; 
 
            foreach (var child in children) 
            { 
                stackPanel.Children.Add(child); 
            } 
 
            // Обгортаємо StackPanel у ScrollViewer 
            var scrollViewer = new ScrollViewer 
            { 
                Content = stackPanel, 
                VerticalScrollBarVisibility = 
ScrollBarVisibility.Auto, 
                HorizontalScrollBarVisibility = 
ScrollBarVisibility.Disabled 
            }; 
            var uri = new 
Uri("avares://CITAR_Lab_Organizer_Beta/Assets/logo-final.ico"); 
            var icon = new WindowIcon(AssetLoader.Open(uri)); 
            var dialog = new Window 
            { 
                Title = "Інформація", 
                Icon = icon, 
                Width = 640, 
                Height = 360, 
                MinWidth = 640, 
                MinHeight = 360, 
                MaxWidth = 640, 
                MaxHeight = 360, 
                WindowStartupLocation = 
WindowStartupLocation.CenterOwner, 
                Content = scrollViewer 
            }; 
            dialog.Show(); 
            CopyButton_OnClick("Відповідь:\n" + title); 
        } 
        void Main_HollowCylinder(double m, double h, double D, double 
d) 
        { 
            double p = ((4 * m) / ((Math.PI * h) * (Math.Pow(D, 2) - 
(Math.Pow(d, 2))))); 
            string final = ("p = " + p + "."); 
            ShowFinalInfoMessage(final); 
        } 
        void Main_SolidCylinder(double m, double h, double d) 
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        { 
            double p = ((4 * m) / ((Math.PI * h) * (Math.Pow(d, 2)))); 
            string final = ("p = " + p + "."); 
            ShowFinalInfoMessage(final); 
        } 
        void Main_PlateDensity(double m, double a, double b, double c) 
        { 
            double p = (m / (a * b * c)); 
            string final = ("p = " + p + "."); 
            ShowFinalInfoMessage(final); 
        } 
        void Main_BallDensity(double m, double D) 
        { 
            double p = ((6 * m) / (Math.PI * (Math.Pow(D, 3)))); 
            string final = ("p = " + p + "."); 
            ShowFinalInfoMessage(final); 
        } 
        void Main_MaximumGeneralizedUtilityModel(double k_plus_1, 
double k_minus_1, double k_plus_2, double k_minus_2, double k_plus_3, 
double k_minus_3, double k_1, double k_2, double k_3, double 
k_plus_minus_1, double k_plus_minus_2, double k_plus_minus_3, double 
k_11, double k_21, double k_31, double k_12, double k_22, double k_32, 
double k_13, double k_23, double k_33, double k_14, double k_24, 
double k_34, double k_15, double k_25, double k_35, double k_16, 
double k_26, double k_36, double k_17, double k_27, double k_37, 
double k_18, double k_28, double k_38, double k_19, double k_29, 
double k_39, double k_110, double k_210, double k_310) 
        { 
            double p_11_x, p_21_x, p_31_x, p_12_x, p_22_x, p_32_x, 
p_13_x, p_23_x, 
p_33_x, p_14_x, p_24_x, p_34_x, p_15_x, p_25_x, p_35_x, p_16_x, 
p_26_x, p_36_x, 
p_17_x, p_27_x, p_37_x, p_18_x, p_28_x, p_38_x, p_19_x, p_29_x, 
p_39_x, p_110_x, 
p_210_x, p_310_x; 
 
            p_11_x = ((k_11 - k_minus_1) / (k_plus_1 - k_minus_1)); 
            p_21_x = ((k_21 - k_minus_2) / (k_plus_2 - k_minus_2)); 
            p_31_x = ((k_31 - k_minus_3) / (k_plus_3 - k_minus_3)); 
            p_12_x = ((k_12 - k_minus_1) / (k_plus_1 - k_minus_1)); 
            p_22_x = ((k_22 - k_minus_2) / (k_plus_2 - k_minus_2)); 
            p_32_x = ((k_32 - k_minus_3) / (k_plus_3 - k_minus_3)); 
            p_13_x = ((k_13 - k_minus_1) / (k_plus_1 - k_minus_1)); 
            p_23_x = ((k_23 - k_minus_2) / (k_plus_2 - k_minus_2)); 
            p_33_x = ((k_33 - k_minus_3) / (k_plus_3 - k_minus_3)); 
            p_14_x = ((k_14 - k_minus_1) / (k_plus_1 - k_minus_1)); 
            p_24_x = ((k_24 - k_minus_2) / (k_plus_2 - k_minus_2)); 
            p_34_x = ((k_34 - k_minus_3) / (k_plus_3 - k_minus_3)); 
            p_15_x = ((k_15 - k_minus_1) / (k_plus_1 - k_minus_1)); 
            p_25_x = ((k_25 - k_minus_2) / (k_plus_2 - k_minus_2)); 
            p_35_x = ((k_35 - k_minus_3) / (k_plus_3 - k_minus_3)); 
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            p_16_x = ((k_16 - k_minus_1) / (k_plus_1 - k_minus_1)); 
            p_26_x = ((k_26 - k_minus_2) / (k_plus_2 - k_minus_2)); 
            p_36_x = ((k_36 - k_minus_3) / (k_plus_3 - k_minus_3)); 
            p_17_x = ((k_17 - k_minus_1) / (k_plus_1 - k_minus_1)); 
            p_27_x = ((k_27 - k_minus_2) / (k_plus_2 - k_minus_2)); 
            p_37_x = ((k_37 - k_minus_3) / (k_plus_3 - k_minus_3)); 
            p_18_x = ((k_18 - k_minus_1) / (k_plus_1 - k_minus_1)); 
            p_28_x = ((k_28 - k_minus_2) / (k_plus_2 - k_minus_2)); 
            p_38_x = ((k_38 - k_minus_3) / (k_plus_3 - k_minus_3)); 
            p_19_x = ((k_19 - k_minus_1) / (k_plus_1 - k_minus_1)); 
            p_29_x = ((k_29 - k_minus_2) / (k_plus_2 - k_minus_2)); 
            p_39_x = ((k_39 - k_minus_3) / (k_plus_3 - k_minus_3)); 
            p_110_x = ((k_110 - k_minus_1) / (k_plus_1 - k_minus_1)); 
            p_210_x = ((k_210 - k_minus_2) / (k_plus_2 - k_minus_2)); 
            p_310_x = ((k_310 - k_minus_3) / (k_plus_3 - k_minus_3)); 
            double a_11, a_12, a_13, a_21, a_22, a_23, a_31, a_32, 
a_33, a_41, a_42, a_43; 
            a_11 = a_12 = a_13 = (1 / 3); 
            a_21 = 0.3; 
            a_22 = 0.5; 
            a_23 = a_32 = a_33 = a_41 = 0.2; 
            a_31 = 0.6; 
            a_42 = 0.1; 
            a_43 = 0.7; 
            double px_1_1, px_2_1, px_3_1, px_4_1; 
            double px_1_2, px_2_2, px_3_2, px_4_2; 
            double px_1_3, px_2_3, px_3_3, px_4_3; 
            double px_1_4, px_2_4, px_3_4, px_4_4; 
            double px_1_5, px_2_5, px_3_5, px_4_5; 
            double px_1_6, px_2_6, px_3_6, px_4_6; 
            double px_1_7, px_2_7, px_3_7, px_4_7; 
            double px_1_8, px_2_8, px_3_8, px_4_8; 
            double px_1_9, px_2_9, px_3_9, px_4_9; 
            double px_1_10, px_2_10, px_3_10, px_4_10; 
            px_1_1 = (p_11_x / 3) + (p_21_x / 3) + (p_31_x / 3); 
            px_2_1 = (p_11_x * a_21) + (p_21_x * a_22) + (p_31_x * 
a_23); 
            px_3_1 = (p_11_x * a_31) + (p_21_x * a_32) + (p_31_x * 
a_33); 
            px_4_1 = (p_11_x * a_41) + (p_21_x * a_42) + (p_31_x * 
a_43); 
            px_1_2 = (p_12_x / 3) + (p_22_x / 3) + (p_32_x / 3); 
            px_2_2 = (p_12_x * a_21) + (p_22_x * a_22) + (p_32_x * 
a_23); 
            px_3_2 = (p_12_x * a_31) + (p_22_x * a_32) + (p_32_x * 
a_33); 
            px_4_2 = (p_12_x * a_41) + (p_22_x * a_42) + (p_32_x * 
a_43); 
            px_1_3 = (p_13_x / 3) + (p_23_x / 3) + (p_33_x / 3); 
            px_2_3 = (p_13_x * a_21) + (p_23_x * a_22) + (p_33_x * 
a_23); 
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            px_3_3 = (p_13_x * a_31) + (p_23_x * a_32) + (p_33_x * 
a_33); 
            px_4_3 = (p_13_x * a_41) + (p_23_x * a_42) + (p_33_x * 
a_43); 
            px_1_4 = (p_14_x / 3) + (p_24_x / 3) + (p_34_x / 3); 
            px_2_4 = (p_14_x * a_21) + (p_24_x * a_22) + (p_34_x * 
a_23); 
            px_3_4 = (p_14_x * a_31) + (p_24_x * a_32) + (p_34_x * 
a_33); 
            px_4_4 = (p_14_x * a_41) + (p_24_x * a_42) + (p_34_x * 
a_43); 
            px_1_5 = (p_15_x / 3) + (p_25_x / 3) + (p_35_x / 3); 
            px_2_5 = (p_15_x * a_21) + (p_25_x * a_22) + (p_35_x * 
a_23); 
            px_3_5 = (p_15_x * a_31) + (p_25_x * a_32) + (p_35_x * 
a_33); 
            px_4_5 = (p_15_x * a_41) + (p_25_x * a_42) + (p_35_x * 
a_43); 
            px_1_6 = (p_16_x / 3) + (p_26_x / 3) + (p_36_x / 3); 
            px_2_6 = (p_16_x * a_21) + (p_26_x * a_22) + (p_36_x * 
a_23); 
            px_3_6 = (p_16_x * a_31) + (p_26_x * a_32) + (p_36_x * 
a_33); 
            px_4_6 = (p_16_x * a_41) + (p_26_x * a_42) + (p_36_x * 
a_43); 
            px_1_7 = (p_17_x / 3) + (p_27_x / 3) + (p_37_x / 3); 
            px_2_7 = (p_17_x * a_21) + (p_27_x * a_22) + (p_37_x * 
a_23); 
            px_3_7 = (p_17_x * a_31) + (p_27_x * a_32) + (p_37_x * 
a_33); 
            px_4_7 = (p_17_x * a_41) + (p_27_x * a_42) + (p_37_x * 
a_43); 
            px_1_8 = (p_18_x / 3) + (p_28_x / 3) + (p_38_x / 3); 
            px_2_8 = (p_18_x * a_21) + (p_28_x * a_22) + (p_38_x * 
a_23); 
            px_3_8 = (p_18_x * a_31) + (p_28_x * a_32) + (p_38_x * 
a_33); 
            px_4_8 = (p_18_x * a_41) + (p_28_x * a_42) + (p_38_x * 
a_43); 
            px_1_9 = (p_19_x / 3) + (p_29_x / 3) + (p_39_x / 3); 
            px_2_9 = (p_19_x * a_21) + (p_29_x * a_22) + (p_39_x * 
a_23); 
            px_3_9 = (p_19_x * a_31) + (p_29_x * a_32) + (p_39_x * 
a_33); 
            px_4_9 = (p_19_x * a_41) + (p_29_x * a_42) + (p_39_x * 
a_43); 
            px_1_10 = (p_110_x / 3) + (p_210_x / 3) + (p_310_x / 3); 
            px_2_10 = (p_110_x * a_21) + (p_210_x * a_22) + (p_310_x * 
a_23); 
            px_3_10 = (p_110_x * a_31) + (p_210_x * a_32) + (p_310_x * 
a_33); 
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            px_4_10 = (p_110_x * a_41) + (p_210_x * a_42) + (p_310_x * 
a_43); 
            string final = "Функція максимальної узагальненої 
корисності\npx_1_1 = " + px_1_1 + "\npx_2_1 = " + px_2_1 + "\npx_3_1 = 
" + px_3_1 + "\npx_4_1 = " + px_4_1 + "\npx_1_2 = " + px_1_2 + 
"\npx_2_2 = " + px_2_2 + "\npx_3_2 = " + px_3_2 + "\npx_4_2 = " + 
px_4_2 + "\npx_1_3 = " + px_1_3 + "\npx_2_3 = " + px_2_3 + "\npx_3_3 = 
" + px_3_3 + "\npx_4_3 = " + px_4_3 + "\npx_1_4 = " + px_1_4 + 
"\npx_2_4 = " + px_2_4 + "\npx_3_4 = " + px_3_4 + "\npx_4_4 = " + 
px_4_4 + "\npx_1_5 = " + px_1_5 + "\npx_2_5 = " + px_2_5 + "\npx_3_5 = 
" + px_3_5 + "\npx_4_5 = " + px_4_5 + "\npx_1_6 = " + px_1_6 + 
"\npx_2_6 = " + px_2_6 + "\npx_3_6 = " + px_3_6 + "\npx_4_6 = " + 
px_4_6 + "\npx_1_7 = " + px_1_7 + "\npx_2_7 = " + px_2_7 + "\npx_3_7 = 
" + px_3_7 + "\npx_4_7 = " + px_4_7 + "\npx_1_8 = " + px_1_8 + 
"\npx_2_8 = " + px_2_8 + "\npx_3_8 = " + px_3_8 + "\npx_4_* = " + 
px_4_8 + "\npx_1_9 = " + px_1_9 + "\npx_2_9 = " + px_2_9 + "\npx_3_9 = 
" + px_3_9 + "\npx_4_9 = " + px_4_9 + "\npx_1_10 = " + px_1_10 + 
"\npx_2_10 = " + px_2_10 + "\npx_3_10 = " + px_3_10 + "\npx_4_10 = " + 
px_4_10; 
            ShowFinalInfoMessage(final); 
        } 
        void Main_CriterionOfMaximumMathematicalExpectation(double 
M_x1, double M_x2, double M_x3, double M_x4) 
        { 
            double E_x1 = Math.Max(M_x1, M_x2); 
            double E_x2 = Math.Max(M_x3, M_x4); 
            double E_x = Math.Max(E_x1, E_x2); 
            string final = ("E_x = " + E_x + "."); 
            ShowFinalInfoMessage(final); 
        } 
        void Main_CriterionOfMinimumDispersion(double D_x1, double 
D_x2, double D_x3, double D_x4) 
        { 
            double E_x1 = Math.Min(D_x1, D_x2); 
            double E_x2 = Math.Min(D_x3, D_x4); 
            double E_x = Math.Min(E_x1, E_x2); 
            string final = ("E_x = " + E_x + "."); 
            ShowFinalInfoMessage(final); 
        } 
        void Main_ExpectationDispersion(double K, double M_x1, double 
M_x2, double M_x3, double M_x4, double D_x1, double D_x2, double D_x3, 
double D_x4) 
        { 
            double ED_1, ED_2, ED_3, ED_4; 
            ED_1 = (M_x1 - (K * D_x1)); 
            ED_2 = (M_x2 - (K * D_x2)); 
            ED_3 = (M_x3 - (K * D_x3)); 
            ED_4 = (M_x4 - (K * D_x4)); 
            double ED_x1 = Math.Max(ED_1, ED_2); 
            double ED_x2 = Math.Max(ED_3, ED_4); 
            double ED = Math.Max(ED_x1, ED_x2); 
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            string final = ("ED_1 = " + ED_1 + ".\nED_2 = " + ED_2 + 
".\nED_3 = " + ED_3 + ".\nED_4 = " + ED_4 + ".\nED = " + ED + "."); 
            ShowFinalInfoMessage(final); 
        } 
        void Main_AsymptoticFrequencyResponse(double k, double T1, 
double T2, double T3, double T4, double s, double v) 
        { 
            // double k,double T1,double T2,double T3,double T4,double 
s,double v 
            double W_s = ((k * ((T1 * s) + 1) * (((T2 * Math.Pow(s, 
2)) + (T2 * s) + 1))) / (Math.Pow(s, v) * ((T3 * s) + 1) * (((T4 * 
Math.Pow(s, 2)) + (T4 * s) + 1)))); 
            string final = ("W_s = " + W_s + "."); 
            ShowFinalInfoMessage(final); 
        } 
        void Main_RootAndLaplasCriterion(double a, double b, double c, 
double s) 
        { 
            double s1, s2; 
            double D = (Math.Pow(b, 2) - (4 * a * c)); 
            double minusB = (b * (-1)); 
            double sqrtD = Math.Sqrt(D); 
            double doubleA = (2 * a); 
            s1 = ((minusB - sqrtD) / doubleA); 
            s2 = ((minusB + sqrtD) / doubleA); 
            double d = 0; 
            double determinant = ((a * b) - (c * d)); 
            string final = ("Маємо рiвняння вигляду:\n" + a + "s^2 + " 
+ b + "s +" + c + " = 0.\nРезультат:\ns1 = " + s1 + ";\ns2 = " + s2 + 
".\nТепер знайдемо значення детермiнанта для критерiя Лапласа: " + 
determinant + "."); 
            ShowFinalInfoMessage(final); 
        } 
        void Main_SerializationRate(double K_O, double n_p) 
        { 
            double K_C = K_O / n_p; 
            string final = ("K_C = " + K_C + "."); 
            ShowFinalInfoMessage(final); 
        } 
        void Main_JobsNumber(double N, double K_O, double T_i, double 
K, double F_D) 
        { 
            double n_p = ((N * K_O * T_i) / (60 * K * F_D)); 
            string final = ("n_p = " + n_p + "."); 
            ShowFinalInfoMessage(final); 
        } 
        void Main_ComplexManufacturabilityIndicator(double K_i, double 
F_i) 
        { 
            double K = ((7 * K_i * F_i) / (7 * F_i)); 
            string final = ("K = " + K + "."); 
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            ShowFinalInfoMessage(final); 
        } 
        void Main_NSAV1(double x1, double x2, double x3, double x4, 
double x5, double x6, double x7, double x8, double x9, double x10, 
double N_A, double T_A, double N_B, double T_B, double I, double 
t_max) 
        { 
            double xx_1 = (x1 + x2 + x3); 
            double xx_2 = (x4 + x5 + x6 + x7 + x8 + x9 + x10); 
            double E_c_t_a = (xx_1 / I); 
            double E_c_t_b = (xx_2 / I); 
            double lambda_a = (N_A / T_A); 
            double lambda_b = (N_B / T_B); 
            double n01 = lambda_b / lambda_a; 
            double n02 = ((n01 * E_c_t_a) - E_c_t_b); 
            double N_O = ((I * Math.Abs(n02) / (n01 - 1))); 
            double C = (lambda_a / (((N_O) / I) - E_c_t_a)); 
 
            var values = new List<(double t, double R)>(); 
            for (double t = 0; t <= t_max; t += 1.0) 
            { 
                double R_t_T = Math.Exp(-1 * C * Math.Abs((N_O / I) - 
(E_c_t_a + E_c_t_b)) * t); 
                values.Add((t, R_t_T)); 
            } 
 
            // Графік 
            ShowGraph(values); 
 
            // Текстовий результат 
            string final = $"E_c_t_a = {E_c_t_a}\nE_c_t_b = 
{E_c_t_b}\nlambda_a = {lambda_a}\nlambda_b = {lambda_b}\nN_O = 
{N_O}\nC = {C}"; 
            ShowFinalInfoMessage(final); 
        } 
 
        void Main_NSAV2( 
    double W_1, double S_1, double V_1, 
    double W_2, double S_2, double V_2, 
    double W_3, double S_3, double V_3, 
    double W_4, double S_4, double V_4, 
    double W_5, double S_5, double V_5, 
    double W_6, double S_6, double V_6) 
        { 
            double N_1 = ((W_1 * S_1) / V_1); 
            double N_2 = ((W_2 * S_2) / V_2); 
            double N_3 = ((W_3 * S_3) / V_3); 
            double N_4 = ((W_4 * S_4) / V_4); 
            double N_5 = ((W_5 * S_5) / V_5); 
            double N_6 = ((W_6 * S_6) / V_6); 
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            double r_2 = W_1 - S_1; 
            W_2 = W_1 - V_1; 
            N_2 = ((W_2 * S_2) / V_2); 
            double r_3 = r_2 - S_2; 
            W_3 = W_2 - V_2; 
            N_3 = ((W_3 * S_3) / V_3); 
            double r_4 = r_3 - S_3; 
            W_4 = W_3 - V_3; 
            N_4 = ((W_4 * S_4) / V_4); 
            double r_5 = r_4 - S_4; 
            W_5 = W_4 - V_4; 
            N_5 = ((W_5 * S_5) / V_5); 
            double r_6 = r_5 - S_5; 
            W_6 = W_5 - V_5; 
            N_6 = ((W_6 * S_6) / V_6); 
            double C = (W_6 / (W_6 + r_6 + 1)); 
 
            // Показати графік 
            var barData = new List<(string label, double value)> 
            { 
                ("W₁", W_1), 
                ("W₂", W_2), 
                ("W₃", W_3), 
                ("W₄", W_4), 
                ("W₅", W_5), 
                ("W₆", W_6) 
            }; 
 
            ShowBarChart("Залежність W₁–W₆", barData); 
 
            string final = $"C = {C}."; 
            ShowFinalInfoMessage(final); 
        } 
 
        void Main_NSAV3(double k, double N, double t1, double t2, 
double t3, double t4, double i1, double i2, double i3, double i4, 
double i) 
        { 
            double nm1p1, nm2p2, nm3p3, nm4p4; 
            nm1p1 = 1 / (N - i1 + 1); 
            nm2p2 = 1 / (N - i2 + 1); 
            nm3p3 = 1 / (N - i3 + 1); 
            nm4p4 = 1 / (N - i4 + 1); 
            if (i1 == N + 1) { nm1p1 = 0; } 
            if (i2 == N + 1) { nm2p2 = 0; } 
            if (i3 == N + 1) { nm3p3 = 0; } 
            if (i4 == N + 1) { nm4p4 = 0; } 
            double JM1, JM2, CD, lambdaI, t; 
            JM1 = ((k - 1) * ((t1 + t2 + t3 + t4) / (nm1p1 + nm2p2 + 
nm3p3 + nm4p4))); 
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            JM2 = (((N - i1 + 1) * t1) + ((N - i2 + 1) * t2) + ((N - 
i3 + 1) * t3) + ((N - i4 + 1) * t4)); 
            CD = ((nm1p1 + nm2p2 + nm3p3 + nm4p4) / (t1 + t2 + t3 + 
t4)); 
            lambdaI = (CD * (N - (i - 1))); 
            t = (1 / (lambdaI)); 
            string final = ("JM1 = " + JM1 + "\nJM2 = " + JM2 + "\nCD 
= " + CD + "\nlambdaI = " + lambdaI + "\nt = " + t + "."); 
            ShowFinalInfoMessage(final); 
        } 
        void Main_NSAV4( 
    double p1, double p2, double p3, double p4, double p5, double p6, 
double p7, double p8, double p9, double p10, 
    double p11, double p12, double p13, double p14, double p15, double 
p16, double p17, double p18, double p19, double p20, 
    double p21, double p22, double p23, double p24, double p25, double 
p26, double p27, double p28, double p29, double p30, 
    double y1, double y2, double y3, double y4, double y5, double y6, 
double y7, double y8, double y9, double y10, 
    double y11, double y12, double y13, double y14, double y15, double 
y16, double y17, double y18, double y19, double y20, 
    double y21, double y22, double y23, double y24, double y25, double 
y26, double y27, double y28, double y29, double y30) 
        { 
            double R = 1 - ( 
                p1 * y1 + p2 * y2 + p3 * y3 + p4 * y4 + p5 * y5 + p6 * 
y6 + p7 * y7 + p8 * y8 + p9 * y9 + p10 * y10 + 
                p11 * y11 + p12 * y12 + p13 * y13 + p14 * y14 + p15 * 
y15 + p16 * y16 + p17 * y17 + p18 * y18 + p19 * y19 + p20 * y20 + 
                p21 * y21 + p22 * y22 + p23 * y23 + p24 * y24 + p25 * 
y25 + p26 * y26 + p27 * y27 + p28 * y28 + p29 * y29 + p30 * y30 
            ); 
 
            var pValues = new[] 
            { 
                p1, p2, p3, p4, p5, p6, p7, p8, p9, p10, 
                p11, p12, p13, p14, p15, p16, p17, p18, p19, p20, 
                p21, p22, p23, p24, p25, p26, p27, p28, p29, p30 
            }; 
 
            var graphPoints = new List<(double x, double y)>(); 
            for (int i = 0; i < pValues.Length; i++) 
            { 
                graphPoints.Add((i + 1, pValues[i])); 
            } 
 
            ShowGraph(graphPoints); 
 
            string final = $"R = {R}."; 
            ShowFinalInfoMessage(final); 
        } 
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        static TextBox CreateInput(string placeholder) => new() 
        { 
            Watermark = placeholder, 
            Width = 250, 
            Margin = new Thickness(10), 
            HorizontalAlignment = 
Avalonia.Layout.HorizontalAlignment.Center 
        }; 
        private void ShowInputDialog(string title, string[] 
placeholders, Action<TextBox[]> onCalculate) 
        { 
            var inputs = placeholders.Select(ph => new TextBox 
            { 
                Watermark = ph, 
                Width = 250, 
                Margin = new Thickness(10), 
                HorizontalAlignment = 
Avalonia.Layout.HorizontalAlignment.Center 
            }).ToArray(); 
 
            var calculateButton = new Button 
            { 
                Content = "Розрахувати!", 
                Margin = new Thickness(10), 
                HorizontalAlignment = 
Avalonia.Layout.HorizontalAlignment.Center 
            }; 
 
            var children = new List<Control> 
            { 
                new TextBlock 
                { 
                    Text = title, 
                    Margin = new Thickness(10), 
                    FontWeight = Avalonia.Media.FontWeight.Bold, 
                    HorizontalAlignment = 
Avalonia.Layout.HorizontalAlignment.Center 
                } 
            }; 
 
            children.AddRange(inputs); 
            children.Add(calculateButton); 
 
            var stackPanel = new StackPanel 
            { 
                Margin = new Thickness(10), 
                Orientation = Orientation.Vertical, 
                HorizontalAlignment = 
Avalonia.Layout.HorizontalAlignment.Center 
            }; 
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            foreach (var child in children) 
            { 
                stackPanel.Children.Add(child); 
            } 
 
            // Обгортаємо StackPanel у ScrollViewer 
            var scrollViewer = new ScrollViewer 
            { 
                Content = stackPanel, 
                VerticalScrollBarVisibility = 
ScrollBarVisibility.Auto, 
                HorizontalScrollBarVisibility = 
ScrollBarVisibility.Disabled 
            }; 
            var uri = new 
Uri("avares://CITAR_Lab_Organizer_Beta/Assets/logo-final.ico"); 
            var icon = new WindowIcon(AssetLoader.Open(uri)); 
            var dialog = new Window 
            { 
                Title = "Інформація", 
                Icon = icon, 
                Width = 640, 
                Height = 360, 
                MinWidth = 640, 
                MinHeight = 360, 
                MaxWidth = 640, 
                MaxHeight = 360, 
                WindowStartupLocation = 
WindowStartupLocation.CenterOwner, 
                Content = scrollViewer 
            }; 
 
            calculateButton.Click += (s, e) => onCalculate(inputs); 
 
            dialog.Show(); 
        } 
 
        private void Button_Click(object? sender, RoutedEventArgs e) 
        { 
            var dataBuilder = new StringBuilder(); 
 
            if (sender is Button button && button.Content is string 
taskName) 
            { 
                if (button.Content == "Густина полого циліндра") 
                { 
                    ShowInputDialog("Густина полого циліндра", ["m", 
"h", "D", "d"], inputs => 
                    { 
                        double m; 
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                        if (!TryGetValidatedInput(inputs[0].Text, "m", 
out m)) return; 
                        double h; 
                        if (!TryGetValidatedInput(inputs[1].Text, "h", 
out h)) return; 
                        double D; 
                        if (!TryGetValidatedInput(inputs[2].Text, "D", 
out D)) return; 
                        double d; 
                        if (!TryGetValidatedInput(inputs[3].Text, "d", 
out d)) return; 
                        Main_HollowCylinder(m, h, D, d); 
                    }); 
                } 
                else if (button.Content == "Густина суцільного 
циліндра") 
                { 
                    ShowInputDialog("Густина суцільного циліндра", 
["m", "h", "d"], inputs => 
                    { 
                        double m; 
                        if (!TryGetValidatedInput(inputs[0].Text, "m", 
out m)) return; 
                        double h; 
                        if (!TryGetValidatedInput(inputs[1].Text, "h", 
out h)) return; 
                        double d; 
                        if (!TryGetValidatedInput(inputs[2].Text, "d", 
out d)) return; 
                        Main_SolidCylinder(m, h, d); 
                    }); 
                } 
                else if (button.Content == "Густина пластинки") 
                { 
                    ShowInputDialog("Густина пластинки", ["m", "a", 
"b", "c"], inputs => 
                    { 
                        double m; 
                        if (!TryGetValidatedInput(inputs[0].Text, "m", 
out m)) return; 
                        double a; 
                        if (!TryGetValidatedInput(inputs[1].Text, "a", 
out a)) return; 
                        double b; 
                        if (!TryGetValidatedInput(inputs[2].Text, "b", 
out b)) return; 
                        double c; 
                        if (!TryGetValidatedInput(inputs[3].Text, "c", 
out c)) return; 
                        Main_PlateDensity(m, a, b, c); 
                    }); 
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                } 
                else if (button.Content == "Густина кулі") 
                { 
                    ShowInputDialog("Густина кулі", ["m", "D"], inputs 
=> 
                    { 
                        double m; 
                        if (!TryGetValidatedInput(inputs[0].Text, "m", 
out m)) return; 
                        double D; 
                        if (!TryGetValidatedInput(inputs[1].Text, "D", 
out D)) return; 
                        Main_BallDensity(m, D); 
                    }); 
                } 
                else if (button.Content == "Модель максимальної 
узагальненої корисності") 
                { 
                    ShowInputDialog("Введення коефіцієнтів", [ 
                    "k+1", "k-1", "k+2", "k-2", "k+3", "k-3", "k₁", 
"k₂", "k₃", "k₊₋₁", "k₊₋₂", "k₊₋₃", "k₁₁", "k₂₁", "k₃₁", "k₁₂", "k₂₂", 
"k₃₂", "k₁₃", "k₂₃", "k₃₃", "k₁₄", "k₂₄", "k₃₄", "k₁₅", "k₂₅", "k₃₅", 
"k₁₆", "k₂₆", "k₃₆", "k₁₇", "k₂₇", "k₃₇", "k₁₈", "k₂₈", "k₃₈", "k₁₉", 
"k₂₉", "k₃₉", "k₁₁₀", "k₂₁₀", "k₃₁₀" 
                ], inputs => 
                    { 
                        double k_plus_1; 
                        if (!TryGetValidatedInput(inputs[0].Text, 
"k+1", out k_plus_1)) return; 
                        double k_minus_1; 
                        if (!TryGetValidatedInput(inputs[1].Text, "k-
1", out k_minus_1)) return; 
                        double k_plus_2; 
                        if (!TryGetValidatedInput(inputs[2].Text, 
"k+2", out k_plus_2)) return; 
                        double k_minus_2; 
                        if (!TryGetValidatedInput(inputs[3].Text, "k-
2", out k_minus_2)) return; 
                        double k_plus_3; 
                        if (!TryGetValidatedInput(inputs[4].Text, 
"k+3", out k_plus_3)) return; 
                        double k_minus_3; 
                        if (!TryGetValidatedInput(inputs[5].Text, "k-
3", out k_minus_3)) return; 
                        double k_1; 
                        if (!TryGetValidatedInput(inputs[6].Text, 
"k₁", out k_1)) return; 
                        double k_2; 
                        if (!TryGetValidatedInput(inputs[7].Text, 
"k₂", out k_2)) return; 
                        double k_3; 
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                        if (!TryGetValidatedInput(inputs[8].Text, 
"k₃", out k_3)) return; 
                        double k_plus_minus_1; 
                        if (!TryGetValidatedInput(inputs[9].Text, 
"k₊₋₁", out k_plus_minus_1)) return; 
                        double k_plus_minus_2; 
                        if (!TryGetValidatedInput(inputs[10].Text, 
"k₊₋₂", out k_plus_minus_2)) return; 
                        double k_plus_minus_3; 
                        if (!TryGetValidatedInput(inputs[11].Text, 
"k₊₋₃", out k_plus_minus_3)) return; 
                        double k_11; 
                        if (!TryGetValidatedInput(inputs[12].Text, 
"k₁₁", out k_11)) return; 
                        double k_21; 
                        if (!TryGetValidatedInput(inputs[13].Text, 
"k₂₁", out k_21)) return; 
                        double k_31; 
                        if (!TryGetValidatedInput(inputs[14].Text, 
"k₃₁", out k_31)) return; 
                        double k_12; 
                        if (!TryGetValidatedInput(inputs[15].Text, 
"k₁₂", out k_12)) return; 
                        double k_22; 
                        if (!TryGetValidatedInput(inputs[16].Text, 
"k₂₂", out k_22)) return; 
                        double k_32; 
                        if (!TryGetValidatedInput(inputs[17].Text, 
"k₃₂", out k_32)) return; 
                        double k_13; 
                        if (!TryGetValidatedInput(inputs[18].Text, 
"k₁₃", out k_13)) return; 
                        double k_23; 
                        if (!TryGetValidatedInput(inputs[19].Text, 
"k₂₃", out k_23)) return; 
                        double k_33; 
                        if (!TryGetValidatedInput(inputs[20].Text, 
"k₃₃", out k_33)) return; 
                        double k_14; 
                        if (!TryGetValidatedInput(inputs[21].Text, 
"k₁₄", out k_14)) return; 
                        double k_24; 
                        if (!TryGetValidatedInput(inputs[22].Text, 
"k₂₄", out k_24)) return; 
                        double k_34; 
                        if (!TryGetValidatedInput(inputs[23].Text, 
"k₃₄", out k_34)) return; 
                        double k_15; 
                        if (!TryGetValidatedInput(inputs[24].Text, 
"k₁₅", out k_15)) return; 
                        double k_25; 
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                        if (!TryGetValidatedInput(inputs[25].Text, 
"k₂₅", out k_25)) return; 
                        double k_35; 
                        if (!TryGetValidatedInput(inputs[26].Text, 
"k₃₅", out k_35)) return; 
                        double k_16; 
                        if (!TryGetValidatedInput(inputs[27].Text, 
"k₁₆", out k_16)) return; 
                        double k_26; 
                        if (!TryGetValidatedInput(inputs[28].Text, 
"k₂₆", out k_26)) return; 
                        double k_36; 
                        if (!TryGetValidatedInput(inputs[29].Text, 
"k₃₆", out k_36)) return; 
                        double k_17; 
                        if (!TryGetValidatedInput(inputs[30].Text, 
"k₁₇", out k_17)) return; 
                        double k_27; 
                        if (!TryGetValidatedInput(inputs[31].Text, 
"k₂₇", out k_27)) return; 
                        double k_37; 
                        if (!TryGetValidatedInput(inputs[32].Text, 
"k₃₇", out k_37)) return; 
                        double k_18; 
                        if (!TryGetValidatedInput(inputs[33].Text, 
"k₁₈", out k_18)) return; 
                        double k_28; 
                        if (!TryGetValidatedInput(inputs[34].Text, 
"k₂₈", out k_28)) return; 
                        double k_38; 
                        if (!TryGetValidatedInput(inputs[35].Text, 
"k₃₈", out k_38)) return; 
                        double k_19; 
                        if (!TryGetValidatedInput(inputs[36].Text, 
"k₁₉", out k_19)) return; 
                        double k_29; 
                        if (!TryGetValidatedInput(inputs[37].Text, 
"k₂₉", out k_29)) return; 
                        double k_39; 
                        if (!TryGetValidatedInput(inputs[38].Text, 
"k₃₉", out k_39)) return; 
                        double k_110; 
                        if (!TryGetValidatedInput(inputs[39].Text, 
"k₁₁₀", out k_110)) return; 
                        double k_210; 
                        if (!TryGetValidatedInput(inputs[40].Text, 
"k₂₁₀", out k_210)) return; 
                        double k_310; 
                        if (!TryGetValidatedInput(inputs[41].Text, 
"k₃₁₀", out k_310)) return; 
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                        Main_MaximumGeneralizedUtilityModel( 
                            k_plus_1, k_minus_1, k_plus_2, k_minus_2, 
k_plus_3, k_minus_3, 
                            k_1, k_2, k_3, k_plus_minus_1, 
k_plus_minus_2, k_plus_minus_3, 
                            k_11, k_21, k_31, k_12, k_22, k_32, k_13, 
k_23, k_33, 
                            k_14, k_24, k_34, k_15, k_25, k_35, k_16, 
k_26, k_36, 
                            k_17, k_27, k_37, k_18, k_28, k_38, k_19, 
k_29, k_39, 
                            k_110, k_210, k_310); 
                    }); 
                } 
                else if (button.Content == "Критерій максимального 
математичного сподівання") 
                { 
                    ShowInputDialog("Критерій максимального 
математичного сподівання", ["Mₓ₁", "Mₓ₂", "Mₓ₃", "Mₓ₄"], inputs => 
                    { 
                        double M_x1; 
                        if (!TryGetValidatedInput(inputs[0].Text, 
"Mₓ₁", out M_x1)) return; 
                        double M_x2; 
                        if (!TryGetValidatedInput(inputs[1].Text, 
"Mₓ₂", out M_x2)) return; 
                        double M_x3; 
                        if (!TryGetValidatedInput(inputs[2].Text, 
"Mₓ₃", out M_x3)) return; 
                        double M_x4; 
                        if (!TryGetValidatedInput(inputs[3].Text, 
"Mₓ₄", out M_x4)) return; 
                        
Main_CriterionOfMaximumMathematicalExpectation(M_x1, M_x2, M_x3, 
M_x4); 
                    }); 
                } 
                else if (button.Content == "Критерій мінімальної 
дисперсії") 
                { 
                    ShowInputDialog("Критерій мінімальної дисперсії", 
["Dₓ₁", "Dₓ₂", "Dₓ₃", "Dₓ₄"], inputs => 
                    { 
                        double D_x1; 
                        if (!TryGetValidatedInput(inputs[0].Text, 
"Dₓ₁", out D_x1)) return; 
                        double D_x2; 
                        if (!TryGetValidatedInput(inputs[1].Text, 
"Dₓ₂", out D_x2)) return; 
                        double D_x3; 
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                        if (!TryGetValidatedInput(inputs[2].Text, 
"Dₓ₃", out D_x3)) return; 
                        double D_x4; 
                        if (!TryGetValidatedInput(inputs[3].Text, 
"Dₓ₄", out D_x4)) return; 
                        Main_CriterionOfMinimumDispersion(D_x1, D_x2, 
D_x3, D_x4); 
                    }); 
                } 
                else if (button.Content == "Критерій «очікуване 
значення – дисперсія»") 
                { 
                    ShowInputDialog("Критерій «очікуване значення – 
дисперсія»", ["K", "Mₓ₁", "Mₓ₂", "Mₓ₃", "Mₓ₄", "Dₓ₁", "Dₓ₂", "Dₓ₃", 
"Dₓ₄"], inputs => 
                    { 
                        double K; 
                        if (!TryGetValidatedInput(inputs[0].Text, "K", 
out K)) return; 
                        double M_x1; 
                        if (!TryGetValidatedInput(inputs[1].Text, 
"Mₓ₁", out M_x1)) return; 
                        double M_x2; 
                        if (!TryGetValidatedInput(inputs[2].Text, 
"Mₓ₂", out M_x2)) return; 
                        double M_x3; 
                        if (!TryGetValidatedInput(inputs[3].Text, 
"Mₓ₃", out M_x3)) return; 
                        double M_x4; 
                        if (!TryGetValidatedInput(inputs[4].Text, 
"Mₓ₄", out M_x4)) return; 
                        double D_x1; 
                        if (!TryGetValidatedInput(inputs[5].Text, 
"Dₓ₁", out D_x1)) return; 
                        double D_x2; 
                        if (!TryGetValidatedInput(inputs[6].Text, 
"Dₓ₂", out D_x2)) return; 
                        double D_x3; 
                        if (!TryGetValidatedInput(inputs[7].Text, 
"Dₓ₃", out D_x3)) return; 
                        double D_x4; 
                        if (!TryGetValidatedInput(inputs[8].Text, 
"Dₓ₄", out D_x4)) return; 
                        Main_ExpectationDispersion(K, M_x1, M_x2, 
M_x3, M_x4, D_x1, D_x2, D_x3, D_x4); 
                    }); 
                } 
                else if (button.Content == "Асимптотична частотна 
характеристика") 
                { 
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                    ShowInputDialog("Асимптотична частотна 
характеристика", ["k", "T₁", "T₂", "T₃", "T₄", "s", "v"], inputs => 
                    { 
                        double k; 
                        if (!TryGetValidatedInput(inputs[0].Text, "k", 
out k)) return; 
                        double T1; 
                        if (!TryGetValidatedInput(inputs[1].Text, 
"T₁", out T1)) return; 
                        double T2; 
                        if (!TryGetValidatedInput(inputs[2].Text, 
"T₂", out T2)) return; 
                        double T3; 
                        if (!TryGetValidatedInput(inputs[3].Text, 
"T₃", out T3)) return; 
                        double T4; 
                        if (!TryGetValidatedInput(inputs[1].Text, 
"T₄", out T4)) return; 
                        double s; 
                        if (!TryGetValidatedInput(inputs[2].Text, "s", 
out s)) return; 
                        double v; 
                        if (!TryGetValidatedInput(inputs[3].Text, "v", 
out v)) return; 
                        Main_AsymptoticFrequencyResponse(k, T1, T2, 
T3, T4, s, v); 
                    }); 
                } 
                else if (button.Content == "Кореневий критерій та 
критерій Лапласа") 
                { 
                    ShowInputDialog("Кореневий критерій та критерій 
Лапласа", ["a", "b", "c", "s"], inputs => 
                    { 
                        double a; 
                        if (!TryGetValidatedInput(inputs[0].Text, "a", 
out a)) return; 
                        double b; 
                        if (!TryGetValidatedInput(inputs[1].Text, "b", 
out b)) return; 
                        double c; 
                        if (!TryGetValidatedInput(inputs[2].Text, "c", 
out c)) return; 
                        double s; 
                        if (!TryGetValidatedInput(inputs[3].Text, "s", 
out s)) return; 
                        Main_RootAndLaplasCriterion(a, b, c, s); 
                    }); 
                } 
                else if (button.Content == "Коефіцієнт серійності") 
                { 
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                    ShowInputDialog("Коефіцієнт серійності", ["Kₒ", 
"nₚ"], inputs => 
                    { 
                        double K_O; 
                        if (!TryGetValidatedInput(inputs[0].Text, 
"Kₒ", out K_O)) return; 
                        double n_p; 
                        if (!TryGetValidatedInput(inputs[1].Text, "nₚ", 
out n_p)) return; 
                        Main_SerializationRate(K_O, n_p); 
                    }); 
                } 
                else if (button.Content == "Кількість робочих місць, 
необхідних для виконання\nпроцесу виготовлення виробу") 
                { 
                    ShowInputDialog("Кількість робочих місць, 
необхідних для виконання процесу виготовлення виробу", ["N", "Kₒ", 
"Tᵢ", "K", "Fᴅ"], inputs => 
                    { 
                        double N; 
                        if (!TryGetValidatedInput(inputs[0].Text, "N", 
out N)) return; 
                        double K_O; 
                        if (!TryGetValidatedInput(inputs[1].Text, 
"Kₒ", out K_O)) return; 
                        double T_i; 
                        if (!TryGetValidatedInput(inputs[2].Text, 
"Tᵢ", out T_i)) return; 
                        double K; 
                        if (!TryGetValidatedInput(inputs[3].Text, "K", 
out K)) return; 
                        double F_D; 
                        if (!TryGetValidatedInput(inputs[4].Text, 
"Fᴅ", out F_D)) return; 
                        Main_JobsNumber(N, K_O, T_i, K, F_D); 
                    }); 
                } 
                else if (button.Content == "Комплексний показник 
технологічності") 
                { 
                    ShowInputDialog("Комплексний показник 
технологічності", ["Kᵢ", "Fᵢ"], inputs => 
                    { 
                        double K_i; 
                        if (!TryGetValidatedInput(inputs[0].Text, 
"Kᵢ", out K_i)) return; 
                        double F_i; 
                        if (!TryGetValidatedInput(inputs[1].Text, 
"Fᵢ", out F_i)) return; 
                        Main_ComplexManufacturabilityIndicator(K_i, 
F_i); 
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                    }); 
                } 
                else if (button.Content == "НСАВ за методом Шумана та 
Лямбда") 
                { 
                    ShowInputDialog("НСАВ за методом Шумана та 
Лямбда", ["x₁", "x₂", "x₃", "x₄", "x₅", "x₆", "x₇", "x₈", "x₉", "x₁₀", 
"Nₐ", "Tₐ", "Nᵦ", "Tᵦ", "I", "t"], inputs => 
                    { 
                        double x1; 
                        if (!TryGetValidatedInput(inputs[0].Text, 
"x₁", out x1)) return; 
                        double x2; 
                        if (!TryGetValidatedInput(inputs[1].Text, 
"x₂", out x2)) return; 
                        double x3; 
                        if (!TryGetValidatedInput(inputs[2].Text, 
"x₃", out x3)) return; 
                        double x4; 
                        if (!TryGetValidatedInput(inputs[3].Text, 
"x₄", out x4)) return; 
                        double x5; 
                        if (!TryGetValidatedInput(inputs[4].Text, 
"x₅", out x5)) return; 
                        double x6; 
                        if (!TryGetValidatedInput(inputs[5].Text, 
"x₆", out x6)) return; 
                        double x7; 
                        if (!TryGetValidatedInput(inputs[6].Text, 
"x₇", out x7)) return; 
                        double x8; 
                        if (!TryGetValidatedInput(inputs[7].Text, 
"x₈", out x8)) return; 
                        double x9; 
                        if (!TryGetValidatedInput(inputs[8].Text, 
"x₉", out x9)) return; 
                        double x10; 
                        if (!TryGetValidatedInput(inputs[9].Text, 
"x₁₀", out x10)) return; 
                        double N_A; 
                        if (!TryGetValidatedInput(inputs[10].Text, 
"Nₐ", out N_A)) return; 
                        double T_A; 
                        if (!TryGetValidatedInput(inputs[11].Text, 
"Tₐ", out T_A)) return; 
                        double N_B; 
                        if (!TryGetValidatedInput(inputs[12].Text, 
"Nᵦ", out N_B)) return; 
                        double T_B; 
                        if (!TryGetValidatedInput(inputs[13].Text, 
"Tᵦ", out T_B)) return; 
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                        double I; 
                        if (!TryGetValidatedInput(inputs[14].Text, 
"I", out I)) return; 
                        double t; 
                        if (!TryGetValidatedInput(inputs[15].Text, 
"t", out t)) return; 
 
                        Main_NSAV1(x1, x2, x3, x4, x5, x6, x7, x8, x9, 
x10, N_A, T_A, N_B, T_B, I, t); 
                    }); 
                } 
                else if (button.Content == "НСАВ за методом Мілса") 
                { 
                    ShowInputDialog("НСАВ за методом Мілса", [ 
                        "W₁", "S₁", "V₁", 
                        "W₂", "S₂", "V₂", 
                        "W₃", "S₃", "V₃", 
                        "W₄", "S₄", "V₄", 
                        "W₅", "S₅", "V₅", 
                        "W₆", "S₆", "V₆" 
                    ], inputs => 
                    { 
                        double W_1; 
                        if (!TryGetValidatedInput(inputs[0].Text, 
"W₁", out W_1)) return; 
                        double S_1; 
                        if (!TryGetValidatedInput(inputs[1].Text, 
"S₁", out S_1)) return; 
                        double V_1; 
                        if (!TryGetValidatedInput(inputs[2].Text, 
"V₁", out V_1)) return; 
 
                        double W_2; 
                        if (!TryGetValidatedInput(inputs[3].Text, 
"W₂", out W_2)) return; 
                        double S_2; 
                        if (!TryGetValidatedInput(inputs[4].Text, 
"S₂", out S_2)) return; 
                        double V_2; 
                        if (!TryGetValidatedInput(inputs[5].Text, 
"V₂", out V_2)) return; 
 
                        double W_3; 
                        if (!TryGetValidatedInput(inputs[6].Text, 
"W₃", out W_3)) return; 
                        double S_3; 
                        if (!TryGetValidatedInput(inputs[7].Text, 
"S₃", out S_3)) return; 
                        double V_3; 
                        if (!TryGetValidatedInput(inputs[8].Text, 
"V₃", out V_3)) return; 
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                        double W_4; 
                        if (!TryGetValidatedInput(inputs[9].Text, 
"W₄", out W_4)) return; 
                        double S_4; 
                        if (!TryGetValidatedInput(inputs[10].Text, 
"S₄", out S_4)) return; 
                        double V_4; 
                        if (!TryGetValidatedInput(inputs[11].Text, 
"V₄", out V_4)) return; 
 
                        double W_5; 
                        if (!TryGetValidatedInput(inputs[12].Text, 
"W₅", out W_5)) return; 
                        double S_5; 
                        if (!TryGetValidatedInput(inputs[13].Text, 
"S₅", out S_5)) return; 
                        double V_5; 
                        if (!TryGetValidatedInput(inputs[14].Text, 
"V₅", out V_5)) return; 
 
                        double W_6; 
                        if (!TryGetValidatedInput(inputs[15].Text, 
"W₆", out W_6)) return; 
                        double S_6; 
                        if (!TryGetValidatedInput(inputs[16].Text, 
"S₆", out S_6)) return; 
                        double V_6; 
                        if (!TryGetValidatedInput(inputs[17].Text, 
"V₆", out V_6)) return; 
 
                        Main_NSAV2(W_1, S_1, V_1, W_2, S_2, V_2, W_3, 
S_3, V_3, W_4, S_4, V_4, W_5, S_5, V_5, W_6, S_6, V_6); 
                    }); 
                } 
                else if (button.Content == "НСАВ за моделлю Джелінскі-
Моранді") 
                { 
                    ShowInputDialog("НСАВ за моделлю Джелінскі-
Моранді", [ 
                        "k", "N", 
                        "t₁", "t₂", "t₃", "t₄", 
                        "i₁", "i₂", "i₃", "i₄", 
                        "i" 
                    ], inputs => 
                    { 
                        double k; 
                        if (!TryGetValidatedInput(inputs[0].Text, "k", 
out k)) return; 
 
                        double N; 
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                        if (!TryGetValidatedInput(inputs[1].Text, "N", 
out N)) return; 
 
                        double t_1; 
                        if (!TryGetValidatedInput(inputs[2].Text, 
"t₁", out t_1)) return; 
                        double t_2; 
                        if (!TryGetValidatedInput(inputs[3].Text, 
"t₂", out t_2)) return; 
                        double t_3; 
                        if (!TryGetValidatedInput(inputs[4].Text, 
"t₃", out t_3)) return; 
                        double t_4; 
                        if (!TryGetValidatedInput(inputs[5].Text, 
"t₄", out t_4)) return; 
 
                        double i_1; 
                        if (!TryGetValidatedInput(inputs[6].Text, 
"i₁", out i_1)) return; 
                        double i_2; 
                        if (!TryGetValidatedInput(inputs[7].Text, 
"i₂", out i_2)) return; 
                        double i_3; 
                        if (!TryGetValidatedInput(inputs[8].Text, 
"i₃", out i_3)) return; 
                        double i_4; 
                        if (!TryGetValidatedInput(inputs[9].Text, 
"i₄", out i_4)) return; 
 
                        double i; 
                        if (!TryGetValidatedInput(inputs[10].Text, 
"i", out i)) return; 
 
                        Main_NSAV3(k, N, t_1, t_2, t_3, t_4, i_1, i_2, 
i_3, i_4, i); 
                    }); 
                } 
                else if (button.Content == "НСАВ за моделлю Нельсона") 
                { 
                    ShowInputDialog("НСАВ за моделлю Нельсона", [ 
                        "p₁", "p₂", "p₃", "p₄", "p₅", "p₆", "p₇", 
"p₈", "p₉", "p₁₀", 
                        "p₁₁", "p₁₂", "p₁₃", "p₁₄", "p₁₅", "p₁₆", 
"p₁₇", "p₁₈", "p₁₉", "p₂₀", 
                        "p₂₁", "p₂₂", "p₂₃", "p₂₄", "p₂₅", "p₂₆", 
"p₂₇", "p₂₈", "p₂₉", "p₃₀", 
                        "y₁", "y₂", "y₃", "y₄", "y₅", "y₆", "y₇", 
"y₈", "y₉", "y₁₀", 
                        "y₁₁", "y₁₂", "y₁₃", "y₁₄", "y₁₅", "y₁₆", 
"y₁₇", "y₁₈", "y₁₉", "y₂₀", 
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                        "y₂₁", "y₂₂", "y₂₃", "y₂₄", "y₂₅", "y₂₆", 
"y₂₇", "y₂₈", "y₂₉", "y₃₀" 
                    ], inputs => 
                    { 
                        double[] p = new double[30]; 
                        double[] y = new double[30]; 
 
                        for (int i = 0; i < 30; i++) 
                        { 
                            if (!TryGetValidatedInput(inputs[i].Text, 
$"p{i + 1}", out p[i])) return; 
                        } 
 
                        for (int i = 0; i < 30; i++) 
                        { 
                            if (!TryGetValidatedInput(inputs[30 + 
i].Text, $"y{i + 1}", out y[i])) return; 
                        } 
 
                        Main_NSAV4( 
                            p[0], p[1], p[2], p[3], p[4], p[5], p[6], 
p[7], p[8], p[9], 
                            p[10], p[11], p[12], p[13], p[14], p[15], 
p[16], p[17], p[18], p[19], 
                            p[20], p[21], p[22], p[23], p[24], p[25], 
p[26], p[27], p[28], p[29], 
                            y[0], y[1], y[2], y[3], y[4], y[5], y[6], 
y[7], y[8], y[9], 
                            y[10], y[11], y[12], y[13], y[14], y[15], 
y[16], y[17], y[18], y[19], 
                            y[20], y[21], y[22], y[23], y[24], y[25], 
y[26], y[27], y[28], y[29] 
                        ); 
                    }); 
                } 
 
                bool TryGetValidatedInput(string input, string 
variableName, out double value) 
                { 
                    if (!double.TryParse(input, out value) || value < 
0) 
                    { 
                        ShowFinalInfoMessage($"Помилка: значення 
'{variableName}' має бути невід'ємним.\nПідказка: Для вказання 
дробових чисел,\nдробову частину від цілої варто відокремлювати комою, 
а не крапкою."); 
                        return false; 
                    } 
                    return true; 
                } 
            } 
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        } 
    } 
} 
 
#pragma warning restore CS0219 
#pragma warning restore CS0252 
#pragma warning restore CS8604 
#pragma warning restore CS8602 

 

  



96 

ДОДАТОК Г 

Налаштування C#-проєкту 
 
<Project Sdk="Microsoft.NET.Sdk"> 
  <PropertyGroup> 
    <OutputType>WinExe</OutputType> 
    <TargetFramework>net8.0</TargetFramework> 
    <Nullable>enable</Nullable> 
    <BuiltInComInteropSupport>true</BuiltInComInteropSupport> 
    <ApplicationManifest>app.manifest</ApplicationManifest> 
    
<AvaloniaUseCompiledBindingsByDefault>true</AvaloniaUseCompiledBinding
sByDefault> 
  </PropertyGroup> 
 
  <ItemGroup> 
    <Folder Include="Models\" /> 
    <AvaloniaResource Include="Assets\**" /> 
  </ItemGroup> 
 
  <ItemGroup> 
    <PackageReference Include="Avalonia" Version="11.3.0" /> 
    <PackageReference Include="Avalonia.Desktop" Version="11.3.0" /> 
    <PackageReference Include="Avalonia.Themes.Fluent" 
Version="11.3.0" /> 
    <PackageReference Include="Avalonia.Fonts.Inter" Version="11.3.0" 
/> 
 <PackageReference Include="Avalonia.Xaml.Behaviors" 
Version="11.3.0" /> 
   <!--Condition below is needed to remove Avalonia.Diagnostics 
package from build output in Release configuration.--> 
    <PackageReference Condition="'$(Configuration)' == 'Debug'" 
Include="Avalonia.Diagnostics" Version="11.3.0" /> 
    <PackageReference Include="Avalonia.ReactiveUI" Version="11.3.0" 
/> 
 <PackageReference Include="LiveChartsCore.SkiaSharpView.Avalonia" 
Version="2.0.0-rc5.4" /> 
  </ItemGroup> 
 
  <ItemGroup> 
    <AvaloniaXaml Update="Views\CourseContentView.axaml"> 
      <CopyToOutputDirectory>Never</CopyToOutputDirectory> 
    </AvaloniaXaml> 
    <AvaloniaXaml Update="Views\MainWindow.axaml"> 
      <CopyToOutputDirectory>Never</CopyToOutputDirectory> 
    </AvaloniaXaml> 
  </ItemGroup> 
</Project> 
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