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ДОДАТОК А 

Текст програми 

 

 

using System; 

using System.Linq; 

using System.Drawing; 

using System.Windows.Forms; 

using MaterialSkin.Controls; 

using TcPC.Types; 

using TcPC.Localization; 

namespace TcPC.Forms 

{ 

    public partial class BurgerForm : MaterialForm, ILocalized 

    { 

        public BurgerForm() 

        { 

            InitializeComponent(); 

            ApplyLanguage(); 

            NumberInputFilter inputFilter = new NumberInputFilter(); 

            foreach (var numTextBox in new TextBox[]  

            {   

                _tcmParamValBox,  

                _tcnParamValBox, 

                _vnParamValBox, 

                _cParamValBox 

            })  numTextBox.KeyPress += new KeyPressEventHandler(inputFilter.OnKeyPress); 

        } 

        public void ApplyLanguage() 

        { 

            Text = LangResource.BurgerFormTitle; 

            _inputTitle.Text = LangResource.InputTitle; 

            _tcmParamDim.Text = LangResource.TcParamDim; 

            _tcnParamDim.Text = LangResource.TcParamDim; 

            _vnParamDim.Text = LangResource.VParamDim; 

            _calculateButton.Text = LangResource.CalculateButtonText; 

            _clearButton.Text = LangResource.ClearAllButtonText; 

            _rangeSettings.StartTitle = LangResource.MinRangeParamTitle; 

            _rangeSettings.EndTitle = LangResource.MaxRangeParamTitle; 

            _rangeSettings.StepTitle = LangResource.StepParamTitle; 

            _chart.ChartAreas[0].AxisX.Title = $"Vf, {LangResource.VParamDim}"; 
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            _chart.ChartAreas[0].AxisY.Title = $"λ, {LangResource.TcParamDim}"; 

            _chart.Series[1].Name = LangResource.ExperimentalDataTitle; 

            _chart.Series[2].Name = LangResource.TheoreticalDataTitle; 

            _exportGraphPointsToolButton.Text = LangResource.ExportButtonText; 

            _outputHistoryTitle.Text = LangResource.OutputTitle; 

            _saveOutputHistoryButton.Text = LangResource.SaveButtonText; 

            _clearOutputHistoryButton.Text = LangResource.ClearButtonText; 

            _copyOutputHistoryButton.Text = LangResource.CopyButtonText; 

            _pointsInputTitle.Text = LangResource.ExperimentalDataTitle; 

            _pointsDataGrid.Columns[0].HeaderText = $"λ, {LangResource.TcParamDim}"; 

            _buildPointsButton.Text = LangResource.BuildButtonText; 

        } 

        private void СlearButton_Click(object sender, EventArgs e) 

        { 

            foreach (var textControl in new Control[]  

            { 

                _tcmParamValBox, 

                _tcnParamValBox, 

                _vnParamValBox, 

                _cParamValBox 

            }) textControl.Text = "0"; 

            _logger.Clear(); 

            _pointsDataGrid.Rows.Clear(); 

            foreach (var series in _chart.Series) 

                series.Points.Clear(); 

            _chart.Visible = false; 

        } 

        private void BuildPointsButton_Click(object sender, EventArgs e) 

        { 

            try 

            { 

                if (_chart.Series[2].Points.Count == 0) 

                { 

                    _logger.Log(LangResource.NoDataAvailableComparisonMessageText, Color.Gold); 

                    return; 

                } 

                double vf = double.Parse(_vnParamValBox.Text); 

                _chart.Series[1].Points.Clear(); 

                var rows = _pointsDataGrid.Rows; 

                for (int i = 0; i < rows.Count - 1; i++) 

                { 

                    double tce = Convert.ToDouble(rows[i].Cells[0].Value); 

                    _chart.Series[1].Points.AddXY(vf, tce); 
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                    double tcff = _chart.Series[2].Points.First().YValues[0]; 

                    double delta = Math.Abs(((tce * 100) / tcff) - 100); 

                    _logger.Log($"λ = {tce} {LangResource.TcParamDim} ({(int)delta} %)"); 

                    if (vf < _rangeSettings.Start) 

                        _rangeSettings.Start = vf; 

                    if (vf > _rangeSettings.End) 

                        _rangeSettings.End = vf; 

                } 

                _chart.Visible = true; 

            } 

            catch (Exception ex) 

            { 

                _logger.Log(ex.Message, Color.Red); 

            } 

        } 

        private double GetValTfVal(double tcm, double tcn, double Vf, double c) => 

             (((100 - Vf) * tcm) + (c * Vf * tcn)) / ((100 - Vf) + (c * Vf)); 

        private void СalculateButton_Click(object sender, EventArgs e) 

        { 

            try 

            { 

                double tcm = double.Parse(_tcmParamValBox.Text); 

                double tcf = double.Parse(_tcnParamValBox.Text); 

                double vf = double.Parse(_vnParamValBox.Text); 

                double c = double.Parse(_cParamValBox.Text); 

                double tc = GetValTfVal(tcm, tcf, vf, c); 

                _logger.Log($"λm = { tcm } {LangResource.TcParamDim}"); 

                _logger.Log($"λf = { tcf } {LangResource.TcParamDim}"); 

                _logger.Log($"C = { c }"); 

                _logger.Log($"Vf = { vf } {LangResource.VParamDim}"); 

                _logger.Log($"λ = { Math.Round(tc, 3) } {LangResource.TcParamDim}\n"); 

                _chart.Series[0].Points.Clear(); 

                double start = _rangeSettings.Start; 

                double end = _rangeSettings.End; 

                if (vf >= start && vf <= end) 

                    _chart.Series[2].Points.AddXY(vf, tc); 

                double step = (_rangeSettings.Step == 0) ? 1 : _rangeSettings.Step; 

                for (vf = start; vf <= end; vf += step) 

                        _chart.Series[0].Points.AddXY(vf, GetValTfVal(tcm, tcf, vf, c)); 

                _chart.Visible = true; 

            } 

            catch (Exception ex) 

            { 
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                _logger.Log(ex.Message, Color.Red); 

            } 

        } 

        private void ExportChartPointButton_Click(object sender, EventArgs e) 

        { 

            _saveFileDialog.FileName = "Points"; 

            if (_saveFileDialog.ShowDialog() != DialogResult.OK) 

                return; 

            PointExporter exporter = new PointExporter() 

            { 

                HorizontalAxisLabel = "Vf", 

                VerticalAxisLabel = "λ" 

            }; 

            exporter.Export(_saveFileDialog.FileName, _chart.Series[0].Points.ToArray()); 

            _logger.Log(LangResource.GraphExportMessageText, Color.LimeGreen); 

        } 

        private void LoggerClearContentButton_Click(object sender, EventArgs e) => 

            _logger.Clear(); 

        private void LoggerSaveContentButton_Click(object sender, EventArgs e) 

        { 

            _saveFileDialog.FileName = "Output"; 

            if (_saveFileDialog.ShowDialog() != DialogResult.OK) 

                return; 

            _logger.SaveContent(_saveFileDialog.FileName); 

            _logger.Log(LangResource.OutputSavedMessageText, Color.LimeGreen); 

        } 

        private void LoggerCopyContentButtom_Click(object sender, EventArgs e) => 

            _logger.CopyContent(); 

 public partial class MainForm : MaterialForm, ILocalized 

    { 

        private List<ILocalized> _localizedComponents; 

        public MainForm() 

        { 

            InitializeComponent(); 

            ApplyVisualStyles(); 

            ApplyLanguage(); 

            _localizedComponents = new List<ILocalized>(); 

        } 

        private void ApplyVisualStyles() 

        { 

            var skinManager = MaterialSkinManager.Instance; 

            skinManager.Theme = MaterialSkinManager.Themes.DARK; 

            skinManager.ColorScheme = new ColorScheme(Primary.Blue400, 
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                                                      Primary.Blue800, 

                                                      Primary.BlueGrey500, 

                                                      Accent.LightBlue200, 

                                                      TextShade.WHITE); 

            skinManager.AddFormToManage(this); 

        } 

        private void QuitButton_Click(object sender, EventArgs e) 

        { 

            DialogResult dialogResult = MessageBox.Show(LangResource.QuitMessageBoxText, 

                                                        LangResource.QuitMessageBoxCaption, 

                                                        MessageBoxButtons.YesNo); 

            if (dialogResult == DialogResult.Yes) 

                Application.Exit(); 

        } 

        private void GoTo(Form form) 

        { 

            if (form is ILocalized) 

            { 

                ILocalized localizedComponent = (ILocalized)form; 

                _localizedComponents.Add(localizedComponent); 

                form.FormClosed += (sender, e) => _localizedComponents.Remove(localizedComponent); 

            } 

            form.Show(); 

        } 

        private void ThermalConductivityFormButton_Click(object sender, EventArgs e) 

        { 

            SelectModelForm selectModelForm = new SelectModelForm(); 

            selectModelForm.OnOk += GoTo; 

            GoTo(selectModelForm); 

        } 

        private void PartCompositeFormButton_Click(object sender, EventArgs e) =>  

            GoTo(new PartCompositeForm()); 

        private void CoefficientСFormButton_Click(object sender, EventArgs e) => 

            GoTo(new СoefficientCForm()); 

        private void PercolationThresholdFormButton_Click(object sender, EventArgs e) => 

            GoTo(new PercolationThresholdForm()); 

        private void SetLanguage(string lang) 

        { 

            Properties.Settings.Default.Language = lang; 

            Properties.Settings.Default.Save(); 

            ApplyLanguage(); 

            foreach (ILocalized localizedComponent in _localizedComponents) 

                localizedComponent.ApplyLanguage(); 
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        } 

        private void EnLangButton_Click(object sender, EventArgs e) => SetLanguage("en"); 

        private void RuLangButton_Click(object sender, EventArgs e) => SetLanguage("ru"); 

        private void UaLangButton_Click(object sender, EventArgs e) => SetLanguage("uk"); 

        public void ApplyLanguage() 

        { 

            string currentLanguage = Properties.Settings.Default.Language; 

            CultureInfo currentCulture = new CultureInfo(currentLanguage, false); 

            currentCulture.NumberFormat.NumberDecimalSeparator = ","; 

            Thread.CurrentThread.CurrentUICulture = currentCulture; 

            Thread.CurrentThread.CurrentCulture = currentCulture; 

            _menuTitle.Text = LangResource.MenuTitle; 

            _thermalConductivityFormButton.Text = LangResource.ThermalConductivityFormButtonText; 

            _coefficientСFormButton.Text = LangResource.СoefficientСFormButton; 

            _partCompositeFormButton.Text = LangResource.PartCompositeFormButtonText; 

            _quitButton.Text = LangResource.QuitButtonText; 

            _helpButton.Text = LangResource.HelpButtonText; 

        } 

 public partial class PartCompositeForm : MaterialForm, ILocalized 

    { 

        public PartCompositeForm() 

        { 

            InitializeComponent(); 

            ApplyLanguage(); 

            NumberInputFilter inputFilter = new NumberInputFilter(); 

            foreach (var numTextBox in new TextBox[] 

            { 

                _dmParamValBox,        

                _vfParamValBox, 

                _vmParamValBox, 

                _widthParamValBox, 

                _lengthParamValBox, 

                _heightParamValBox, 

            }) numTextBox.KeyPress += new KeyPressEventHandler(inputFilter.OnKeyPress); 

        } 

        public void ApplyLanguage() 

        { 

            Text = LangResource.PartCompositeFormTitle; 

            _inputTitle.Text = LangResource.InputTitle; 

            _dmParamDim.Text = LangResource.DParamDim; 

            _vf2ParamDim.Text = LangResource.SizeDim; 

            _vmParamDim.Text = LangResource.DParamDim; 

            _vfParamDim.Text = LangResource.VParamDim; 
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            _widthParamDim.Text = LangResource.VParamDim; 

            _heightParamDim.Text = LangResource.SizeDim; 

            _lengthParamDim.Text = LangResource.SizeDim; 

            _calculateButton.Text = LangResource.CalculateButtonText; 

            _clearButton.Text = LangResource.ClearAllButtonText; 

            _outputHistoryTitle.Text = LangResource.OutputTitle; 

            _saveOutputHistoryButton.Text = LangResource.SaveButtonText; 

            _clearOutputHistoryButton.Text = LangResource.ClearButtonText; 

            _copyOutputHistoryButton.Text = LangResource.CopyButtonText; 

        } 

        private void СlearButton_Click(object sender, EventArgs e) 

        { 

            foreach (var textControl in new Control[] 

            { 

                _dmParamValBox, 

                _vfParamValBox, 

                _vmParamValBox, 

                _widthParamValBox, 

                _lengthParamValBox, 

                _heightParamValBox, 

            }) textControl.Text = "0"; 

            _logger.Clear(); 

        } 

        private void СalculateButton_Click(object sender, EventArgs e) 

        { 

            try 

            { 

                double widht = double.Parse(_heightParamValBox.Text); 

                double height = double.Parse(_lengthParamValBox.Text); 

                double lenght = double.Parse(_vf2ParamValBox.Text); 

                double vs = widht * lenght * height; 

                double dm = double.Parse(_dmParamValBox.Text); 

                double v1 = double.Parse(_vmParamValBox.Text); 

                double v2 = double.Parse(_vfParamValBox.Text); 

                double v3 = double.Parse(_widthParamValBox.Text); 

                double mn1 = vs * (v2 / 100) * dm; 

                double mn2 = vs * (v3 / 100) * v1;  

                double mm = (vs * ((100-(v2+v3))/100) * 1) / 0.125; 

                double mk = mm + mn1 + mn2; 

                _logger.Log($"w = { widht } {LangResource.SizeDim}"); 

                _logger.Log($"h = { height } {LangResource.SizeDim}"); 

                _logger.Log($"l = { lenght } {LangResource.SizeDim}"); 

                _logger.Log($"ρf = { dm } {LangResource.DParamDim}"); 
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                _logger.Log($"Vm = { v1 } {LangResource.VParamDim}"); 

                _logger.Log($"Vf1 = { v2 } {LangResource.VParamDim}"); 

                _logger.Log($"Vf2 = { v3 } {LangResource.VParamDim}"); 

                _logger.Log($"Mf1 = { Math.Round(mn1, 3) } {LangResource.MDim}"); 

                _logger.Log($"Mf2 = { Math.Round(mn2, 3) } {LangResource.MDim}"); 

                _logger.Log($"Mm = { Math.Round(mm, 3) } {LangResource.MDim}"); 

                _logger.Log($"Mcom = { Math.Round(mk, 3) } {LangResource.MDim}\n"); ; 

            } 

            catch (Exception ex) 

            { 

                _logger.Log(ex.Message, Color.Red); 

            } 

        } 

        private void LoggerClearContentButton_Click(object sender, EventArgs e) => 

            _logger.Clear(); 

        private void LoggerSaveContentButton_Click(object sender, EventArgs e) 

        { 

            _saveFileDialog.FileName = "Output"; 

            if (_saveFileDialog.ShowDialog() != DialogResult.OK) 

                return; 

            _logger.SaveContent(_saveFileDialog.FileName); 

            _logger.Log(LangResource.OutputSavedMessageText, Color.LimeGreen); 

        } 

        private void LoggerCopyContentButton_Click(object sender, EventArgs e) => 

            _logger.CopyContent(); 

 public partial class PercolationThresholdForm : MaterialForm, ILocalized 

    { 

        public PercolationThresholdForm() 

        { 

            InitializeComponent(); 

            ApplyLanguage(); 

            NumberInputFilter inputFilter = new NumberInputFilter(); 

            foreach (var numTextBox in new TextBox[]  

            { 

                _tcmParamValBox, 

                _tcnParamValBox, 

                _vkParamValBox, 

                _vnParamValBox, 

                _vParamValBox, 

                _tParamValBox, 

                _sParamValBox 

            })  numTextBox.KeyPress += new KeyPressEventHandler(inputFilter.OnKeyPress); 

        } 
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        public void ApplyLanguage() 

        { 

            Text = LangResource.PercolationThresholdFormTitle; 

            _inputTitle.Text = LangResource.InputTitle; 

            _tcmParamDim.Text = LangResource.TcParamDim; 

            _tcnParamDim.Text = LangResource.TcParamDim; 

            _vkParamDim.Text = LangResource.VParamDim; 

            _vnParamDim.Text = LangResource.VParamDim; 

            _calculateButton.Text = LangResource.CalculateButtonText; 

            _clearButton.Text = LangResource.ClearAllButtonText; 

            _rangeSettings.StartTitle = LangResource.MinRangeParamTitle; 

            _rangeSettings.EndTitle = LangResource.MaxRangeParamTitle; 

            _rangeSettings.StepTitle = LangResource.StepParamTitle; 

            _chart.ChartAreas[0].AxisX.Title = $"Vf, {LangResource.VParamDim}"; 

            _chart.ChartAreas[0].AxisY.Title = $"λ, {LangResource.TcParamDim}"; 

            _chart.Series[1].Name = LangResource.ExperimentalDataTitle; 

            _chart.Series[2].Name = LangResource.TheoreticalDataTitle; 

            _exportGraphPointsToolButton.Text = LangResource.ExportButtonText; 

            _outputHistoryTitle.Text = LangResource.OutputTitle; 

            _saveOutputHistoryButton.Text = LangResource.SaveButtonText; 

            _clearOutputHistoryButton.Text = LangResource.ClearButtonText; 

            _copyOutputHistoryButton.Text = LangResource.CopyButtonText; 

            _pointsInputTitle.Text = LangResource.ExperimentalDataTitle; 

            _pointsDataGrid.Columns[0].HeaderText = $"λ, {LangResource.TcParamDim}"; 

            _buildPointsButton.Text = LangResource.BuildButtonText; 

        } 

        private void СlearButton_Click(object sender, EventArgs e) 

        { 

            foreach (var textControl in new Control[]  

            { 

                _tcmParamValBox, 

                _tcnParamValBox, 

                _vkParamValBox, 

                _vnParamValBox, 

                _vParamValBox, 

                _tParamValBox, 

                _sParamValBox 

            }) textControl.Text = "0"; 

            _logger.Clear(); 

            _pointsDataGrid.Rows.Clear(); 

            foreach (var series in _chart.Series) 

                series.Points.Clear(); 

            _chart.Visible = false; 
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        } 

        private void BuildPointsButton_Click(object sender, EventArgs e) 

        { 

            try 

            { 

                if (_chart.Series[2].Points.Count == 0) 

                { 

                    _logger.Log(LangResource.NoDataAvailableComparisonMessageText, Color.Gold); 

                    return; 

                } 

                double vf = double.Parse(_vnParamValBox.Text); 

                _chart.Series[1].Points.Clear(); 

                var rows = _pointsDataGrid.Rows; 

                for (int i = 0; i < rows.Count - 1; i++) 

                { 

                    double tce = Convert.ToDouble(rows[i].Cells[0].Value); 

                    _chart.Series[1].Points.AddXY(vf, tce); 

                    double tcff = _chart.Series[2].Points.First().YValues[0]; 

                    double delta = Math.Abs(((tce * 100) / tcff) - 100); 

                    _logger.Log($"λ = {tce} {LangResource.TcParamDim} ({(int)delta} %)"); 

                    if (vf < _rangeSettings.Start) 

                        _rangeSettings.Start = vf; 

                    if (vf > _rangeSettings.End) 

                        _rangeSettings.End = vf; 

                } 

                _chart.Visible = true; 

            } 

            catch (Exception ex) 

            { 

                _logger.Log(ex.Message, Color.Red); 

            } 

        } 

        private double GetTcVal1(double tcm, double vk, double vf, double s) => tcm * Math.Pow(vk - vf, -s); 

        private double GetTcVal2(double tcn, double tcm, double v) => tcn * Math.Pow(tcm / tcn, v); 

        private double GetTcVal3(double tcn, double vf, double vk, double t) => tcn * Math.Pow((vf - vk), t); 

        private void СalculateButton_Click(object sender, EventArgs e) 

        { 

            try 

            { 

                double vf1 = double.Parse(_vnParamValBox.Text); 

                double vk1 = double.Parse(_vkParamValBox.Text); 

                double tcm = double.Parse(_tcmParamValBox.Text); 

                double tcf = double.Parse(_tcnParamValBox.Text); 
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                double v = double.Parse(_vParamValBox.Text); 

                double s = double.Parse(_sParamValBox.Text); 

                double t = double.Parse(_tParamValBox.Text); 

                double vk, vf; 

                vk = vk1 / 100; 

                vf = vf1 / 100; 

                double tc; 

                if (vf < vk) 

                { 

                    tc = GetTcVal1(tcm, vk, vf, s); 

                } 

                else if (vf == vk) 

                { 

                    tc = GetTcVal2(tcf, tcm, v); 

                } 

                else 

                { 

                    tc = GetTcVal3(tcf, vf, vk, t); 

                } 

                _logger.Log($"Vf = { vf } {LangResource.VParamDim}"); 

                _logger.Log($"Vk = { vk } {LangResource.VParamDim}"); 

                _logger.Log($"λm = { tcm } {LangResource.TcParamDim}"); 

                _logger.Log($"λn = { tcf } {LangResource.TcParamDim}"); 

                _logger.Log($"v = { v }"); 

                _logger.Log($"s = { s }"); 

                _logger.Log($"t = { t }"); 

                _logger.Log($"λ = { Math.Round(tc, 3) } {LangResource.TcParamDim}\n"); 

                foreach (var series in _chart.Series) 

                    series.Points.Clear(); 

                _chart.Series[2].Points.AddXY(vf, tc); 

                double start = _rangeSettings.Start; 

                double end = _rangeSettings.End; 

                double step = (_rangeSettings.Step == 0) ? 0.1 : _rangeSettings.Step; 

                for (vf = start; vf <= end; vf += step) 

                { 

                    vf = Math.Round(vf, 2); 

                    vk = Math.Round(vk, 2); 

                    if (vf < vk) 

                    { 

                        tc = GetTcVal1(tcm, vk, vf, s); 

                    } 

                    else if (vf == vk) 

                    { 
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                        tc = GetTcVal2(tcf, tcm, v); 

                    } 

                    else 

                    { 

                        tc = GetTcVal3(tcf, vf, vk, t); ; 

                    } 

                    _chart.Series[0].Points.AddXY(vf, tc); 

                } 

                _chart.Visible = true; 

            } 

            catch (Exception ex) 

            { 

                _logger.Log(ex.Message, Color.Red); 

            } 

        } 

        private void ExportChartPointButton_Click(object sender, EventArgs e) 

        { 

            _saveFileDialog.FileName = "Points"; 

            if (_saveFileDialog.ShowDialog() != DialogResult.OK) 

                return; 

            PointExporter exporter = new PointExporter() 

            { 

                HorizontalAxisLabel = "Vf", 

                VerticalAxisLabel = "λ" 

            }; 

            exporter.Export(_saveFileDialog.FileName, _chart.Series[0].Points.ToArray()); 

            _logger.Log(LangResource.GraphExportMessageText, Color.LimeGreen); 

        } 

        private void LoggerClearContentButton_Click(object sender, EventArgs e) => 

            _logger.Clear(); 

        private void LoggerSaveContentButton_Click(object sender, EventArgs e) 

        { 

            _saveFileDialog.FileName = "Output"; 

            if (_saveFileDialog.ShowDialog() != DialogResult.OK) 

                return; 

            _logger.SaveContent(_saveFileDialog.FileName); 

            _logger.Log(LangResource.OutputSavedMessageText, Color.LimeGreen); 

        } 

        private void LoggerCopyContentButtom_Click(object sender, EventArgs e) => 

            _logger.CopyContent(); 

public partial class SelectModelForm : MaterialForm, ILocalized 

    { 

        public delegate void OkHandler(Form resultForm); 
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        public event OkHandler OnOk; 

        public SelectModelForm() 

        { 

            InitializeComponent(); 

            ApplyLanguage();        

        } 

        public void ApplyLanguage() 

        { 

            _cancelButton.Text = LangResource.BackButtonText; 

            _okButton.Text = LangResource.ContinueButtonText; 

            _burgerRadioButton.Text = LangResource.BurgerModelCheckText; 

            _percolationRadioButton.Text = LangResource.PercoltionModelCheckText; 

         } 

        private void PercolationRadioButton_CheckedChanged(object sender, EventArgs e) 

        { 

            if(_percolationRadioButton.Checked) 

                _burgerRadioButton.Checked = false; 

        } 

        private void BurgerRadioButtonCheckedChanged(object sender, EventArgs e) 

        { 

            if (_burgerRadioButton.Checked) 

                _percolationRadioButton.Checked = false; 

        } 

        private void CancelButtonClick(object sender, EventArgs e) => 

            Close(); 

        private void OkButtonClick(object sender, EventArgs e) 

        { 

            if (OnOk == null) 

                return; 

            Form resultForm; 

            if (_burgerRadioButton.Checked) 

                resultForm = new BurgerForm(); 

            else 

                resultForm = new PercolationThresholdForm(); 

            OnOk.Invoke(resultForm); 

            Close(); 

        } 

namespace TcPC.Forms 

{ 

    public partial class СoefficientCForm : MaterialForm, ILocalized 

    { 

        public СoefficientCForm() 

        { 



  119 

 
            InitializeComponent(); 

            ApplyLanguage(); 

            NumberInputFilter inputFilter = new NumberInputFilter(); 

            foreach (var numTextBox in new TextBox[]  

            {   

                _tcmParamValBox,  

                _tcfParamValBox, 

                _tcParamValBox, 

                _vfParamValBox 

            })  numTextBox.KeyPress += new KeyPressEventHandler(inputFilter.OnKeyPress); 

        } 

        public void ApplyLanguage() 

        { 

            Text = LangResource.СoefficientCFormTitle; 

            _inputTitle.Text = LangResource.InputTitle; 

            _tcmParamDim.Text = LangResource.TcParamDim; 

            _tcnParamDim.Text = LangResource.TcParamDim; 

            _tcfParamDim.Text = LangResource.TcParamDim; 

            _vnParamDim.Text = LangResource.VParamDim; 

            _calculateButton.Text = LangResource.CalculateButtonText; 

            _clearButton.Text = LangResource.ClearAllButtonText; 

            _chart.Series[1].Name = LangResource.ExperimentalDataTitle; 

            _chart.Series[2].Name = LangResource.TheoreticalDataTitle; 

            _rangeSettings.StartTitle = LangResource.MinRangeParamTitle; 

            _rangeSettings.EndTitle = LangResource.MaxRangeParamTitle; 

            _rangeSettings.StepTitle = LangResource.StepParamTitle; 

            _exportGraphPointsToolButton.Text = LangResource.ExportButtonText; 

            _outputHistoryTitle.Text = LangResource.OutputTitle; 

            _saveOutputHistoryButton.Text = LangResource.SaveButtonText; 

            _clearOutputHistoryButton.Text = LangResource.ClearButtonText; 

            _copyOutputHistoryButton.Text = LangResource.CopyButtonText; 

            _pointsInputTitle.Text = LangResource.ExperimentalDataTitle; 

            _buildPointsButton.Text = LangResource.BuildButtonText; 

        } 

        private void СlearButton_Click(object sender, EventArgs e) 

        { 

            foreach (var textControl in new Control[]  

            { 

                _tcmParamValBox, 

                _tcfParamValBox, 

                _vfParamValBox, 

                _tcParamValBox 

            }) textControl.Text = "0"; 
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            _logger.Clear(); 

            _pointsDataGrid.Rows.Clear(); 

            foreach (var series in _chart.Series) 

                series.Points.Clear(); 

            _chart.Visible = false; 

        } 

        private void BuildPointsButton_Click(object sender, EventArgs e) 

        { 

            try 

            { 

                if (_chart.Series[2].Points.Count == 0) 

                { 

                    _logger.Log(LangResource.NoDataAvailableComparisonMessageText, Color.Gold); 

                    return; 

                } 

                double tcm = double.Parse(_tcmParamValBox.Text); 

                double tcf = double.Parse(_tcfParamValBox.Text); 

                double tc = tcf / tcm; 

                _chart.Series[1].Points.Clear(); 

                var rows = _pointsDataGrid.Rows; 

                for (int i = 0; i < rows.Count - 1; i++) 

                { 

                    double c = Convert.ToDouble(rows[i].Cells[0].Value); 

                    _chart.Series[1].Points.AddXY(tc, c); 

                    double cT = _chart.Series[2].Points.First().YValues[0]; 

                    double delta = Math.Abs(((c * 100) / cT) - 100); 

                    _logger.Log($"C = {c} {LangResource.TcParamDim} ({(int)delta} %)"); 

                    if (tc < _rangeSettings.Start) 

                        _rangeSettings.Start = tc; 

                    if (tc > _rangeSettings.End) 

                        _rangeSettings.End = tc; 

                } 

                _chart.Visible = true; 

            } 

            catch (Exception ex) 

            { 

                _logger.Log(ex.Message, Color.Red); 

            } 

        } 

        private double GetCVal(double tcm, double tc, double tcf, double vf) => 

            -((tc * (100 - vf)) - ((100 - vf) * tcm)) / ((vf * tc) - (vf * tcf)); 

        private double GetC1Val(double tcm, double tc, double tcf, double vf) => 

            -((tc * (100 - vf)) - ((100 - vf) * tcm)) / ((vf * tc) - (vf * (tcf / tcm))); 
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        private void СalculateButton_Click(object sender, EventArgs e) 

        { 

            try 

            { 

                double tcm = double.Parse(_tcmParamValBox.Text); 

                double tcf = double.Parse(_tcfParamValBox.Text); 

                double tc = double.Parse(_tcParamValBox.Text); 

                double vf = double.Parse(_vfParamValBox.Text); 

                double c = GetCVal(tcm, tc, tcf, vf); 

                double c1 = GetC1Val(tcm, tc, tcf, vf); 

                double tcmX = tcf / tcm; 

                _logger.Log($"λm = {tcm} {LangResource.TcParamDim}"); 

                _logger.Log($"λf = {tcf} {LangResource.TcParamDim}"); 

                _logger.Log($"λ = {tc} {LangResource.TcParamDim}"); 

                _logger.Log($"Vf = {vf} {LangResource.VParamDim}"); 

                _logger.Log($"C = {Math.Round(c, 3)}"); 

             // _logger.Log($"C(λf/λm) = {Math.Round(c1, 3)}"); 

                _logger.Log($"λf/λm = {Math.Round(tcmX, 3)}\n"); 

                foreach(var series in _chart.Series) 

                    series.Points.Clear(); 

                double start = _rangeSettings.Start; 

                double end = _rangeSettings.End;    

                double step = (_rangeSettings.Step == 0) ? 1 : _rangeSettings.Step; 

                if (tcmX >= start && tcmX <= end) 

                    _chart.Series[2].Points.AddXY(tcmX, c1); 

                tcf = start; 

                double tcVal = tcf / tcm; 

                while(tcVal <= end) 

                { 

                    _chart.Series[0].Points.AddXY(tcVal, GetC1Val(tcm, tc, tcf, vf)); 

                    tcf += step; 

                    tcVal = tcf / tcm; 

                } 

                _chart.Visible = true; 

            } 

            catch (Exception ex) 

            { 

                _logger.Log(ex.Message, Color.Red); 

            } 

        } 

        private void ExportChartPointButton_Click(object sender, EventArgs e) 

        { 

            _saveFileDialog.FileName = "Points"; 
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            if (_saveFileDialog.ShowDialog() != DialogResult.OK) 

                return; 

            PointExporter exporter = new PointExporter() 

            { 

                HorizontalAxisLabel = "λf/λm", 

                VerticalAxisLabel = "C" 

            }; 

            exporter.Export(_saveFileDialog.FileName, _chart.Series[0].Points.ToArray()); 

            _logger.Log(LangResource.GraphExportMessageText, Color.LimeGreen); 

        } 

        private void LoggerClearContentButton_Click(object sender, EventArgs e) => 

            _logger.Clear(); 

        private void LoggerSaveContentButton_Click(object sender, EventArgs e) 

        { 

            _saveFileDialog.FileName = "Output"; 

            if (_saveFileDialog.ShowDialog() != DialogResult.OK) 

                return; 

            _logger.SaveContent(_saveFileDialog.FileName); 

            _logger.Log(LangResource.OutputSavedMessageText, Color.LimeGreen); 

        } 
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ДОДАТОК Б 

Публікація до кваліфікаційної роботи  
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ДОДАТОК В 

Демонстраційний матеріал 
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