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ДОДАТОК А 

Графічний матеріал кваліфікаційної роботи 
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ДОДАТОК Б 

Програмний код 

 

 

Б.1 Лістинг коду 

 

Б.1.1 Імпорт бібліотек, початкові налаштування та завантаження 

MNIST 

 

import tensorflow as tf 

from tensorflow.keras import datasets, layers, models 

import matplotlib.pyplot as plt 

import numpy as np 

import seaborn as sns 

from sklearn.metrics import confusion_matrix, 

ConfusionMatrixDisplay 

# Завантаження 

(train_images, train_labels), (test_images, test_labels) = 

datasets.mnist.load_data() 

train_images = train_images[..., np.newaxis] / 255.0 

test_images = test_images[..., np.newaxis] / 255.0 

 

Б.1.2 Візуалізація прикладів 

 

plt.figure(figsize=(5,5)) 

for i in range(9): 

    plt.subplot(3,3,i+1) 

    plt.imshow(train_images[i].squeeze(), cmap='gray') 

    plt.title(f'Label: {train_labels[i]}') 

    plt.axis('off') 

plt.tight_layout() 

plt.show() 

 

Б.1.3 Побудова CNN для MNIST 

 

 model = models.Sequential([ 

    layers.Conv2D(32, (3, 3), activation='relu', 

input_shape=(28, 28, 1)), 

    layers.MaxPooling2D((2, 2)), 

    layers.Conv2D(64, (3, 3), activation='relu'), 

    layers.MaxPooling2D((2, 2)), 
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    layers.Flatten(), 

    layers.Dense(64, activation='relu'), 

    layers.Dense(10) 

]) 

model.compile(optimizer='adam', 

              

loss=tf.keras.losses.SparseCategoricalCrossentropy(from_logits=T

rue), 

              metrics=['accuracy']) 

model.summary() 

 

Б.1.4 Навчання моделі та візуалізація процесу навчання 

 

history = model.fit(train_images, train_labels, epochs=5, 

validation_data=(test_images, test_labels)) 

plt.plot(history.history['accuracy'], label='Train Accuracy') 

plt.plot(history.history['val_accuracy'], label='Val Accuracy') 

plt.title('MNIST Accuracy') 

plt.xlabel('Epoch') 

plt.ylabel('Accuracy') 

plt.legend() 

plt.grid(True) 

plt.show() 

 

Б.1.5 Робота з датасет Fashion-MNIST 

 

# Завантаження Fashion-MNIST 

(f_train_images, f_train_labels), (f_test_images, f_test_labels) 

= datasets.fashion_mnist.load_data() 

f_train_images = f_train_images[..., np.newaxis] / 255.0 

f_test_images = f_test_images[..., np.newaxis] / 255.0 

 

plt.figure(figsize=(5,5)) 

for i in range(9): 

    plt.subplot(3,3,i+1) 

    plt.imshow(f_train_images[i].squeeze(), cmap='gray') 

    plt.title(f'Label: {f_train_labels[i]}') 

    plt.axis('off') 

plt.tight_layout() 

plt.show() 

f_model = models.Sequential([ 

    layers.Conv2D(32, (3, 3), activation='relu', 

input_shape=(28, 28, 1)), 

    layers.MaxPooling2D((2, 2)), 

    layers.Conv2D(64, (3, 3), activation='relu'), 

    layers.MaxPooling2D((2, 2)), 

    layers.Flatten(), 

    layers.Dense(64, activation='relu'), 
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    layers.Dense(10) 

]) 

f_model.compile(optimizer='adam', 

              

loss=tf.keras.losses.SparseCategoricalCrossentropy(from_logits=T

rue), 

              metrics=['accuracy']) 

f_model.summary() 

f_history = f_model.fit(f_train_images, f_train_labels, 

epochs=5, 

                        validation_data=(f_test_images, 

f_test_labels)) 

plt.plot(f_history.history['accuracy'], label='Train Accuracy') 

plt.plot(f_history.history['val_accuracy'], label='Val 

Accuracy') 

plt.title('Fashion-MNIST Accuracy') 

plt.xlabel('Epoch') 

plt.ylabel('Accuracy') 

plt.legend() 

plt.grid(True) 

plt.show() 

 

Б.1.6 Робота з датасет CIFAR-10 

 

# Завантаження CIFAR-10 

(c_train_images, c_train_labels), (c_test_images, c_test_labels) 

= datasets.cifar10.load_data() 

c_train_images = c_train_images / 255.0 

c_test_images = c_test_images / 255.0 

c_train_labels = c_train_labels.squeeze() 

c_test_labels = c_test_labels.squeeze() 

plt.figure(figsize=(5,5)) 

for i in range(9): 

    plt.subplot(3,3,i+1) 

    plt.imshow(c_train_images[i]) 

    plt.title(f'Label: {c_train_labels[i]}') 

    plt.axis('off') 

plt.tight_layout() 

plt.show() 

c_model = models.Sequential([ 

    layers.Conv2D(32, (3, 3), activation='relu', 

input_shape=(32, 32, 3)), 

    layers.MaxPooling2D((2, 2)), 

    layers.Conv2D(64, (3, 3), activation='relu'), 

    layers.MaxPooling2D((2, 2)), 

    layers.Conv2D(64, (3, 3), activation='relu'), 

    layers.Flatten(), 

    layers.Dense(64, activation='relu'), 

    layers.Dense(10) 

]) 

c_model.compile(optimizer='adam', 
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loss=tf.keras.losses.SparseCategoricalCrossentropy(from_logits=T

rue), 

              metrics=['accuracy']) 

c_model.summary() 

c_history = c_model.fit(c_train_images, c_train_labels, 

epochs=5, 

                        validation_data=(c_test_images, 

c_test_labels)) 

plt.plot(c_history.history['accuracy'], label='Train Accuracy') 

plt.plot(c_history.history['val_accuracy'], label='Val 

Accuracy') 

plt.title('CIFAR-10 Accuracy') 

plt.xlabel('Epoch') 

plt.ylabel('Accuracy') 

plt.legend() 

plt.grid(True) 

plt.show() 

 


