JOAATOK A
JIicTUHT TIPOTPaMHOTO KOy

Kon ¢aiiny «ajax_handler.php»:

<?php

include 'config.php';

check auth(1); // Tinbku BunuTenn

$teacher id =$ SESSION['user id'];

if (isset($_POST['action'])) die('Invalid request");
$action =$ POST['action'];

// J1is moaBaHHs MATAHHS

if ($action =='add_question') {
$quiz_id = (int)$_POST['quiz_id'];
$text =$ POST['question_text'];
$points = (int)$_POST['points'];
$type =$_POST['type'];
if ($points < 1) $points = 1;

// 3amuc nutaHHs B B]]

$stmt = $db->prepare("INSERT INTO questions (quiz_id, question_text, points, type)
VALUES (2, 2,72, D)");

$stmt->bind_param("isis", $quiz_id, $text, $points, $type);

$stmt->execute();

$new_id = $db->insert _id;

$typeLabel = 'Oana BianoBias';

if ($type == 'multiple') $typeLabel = '/lexinbka BinxnoBigei';

if ($type == 'text') $typeLabel = 'TexcToBa BiaNOBIiIb';

// Tenepyemo HTML 6110k 717151 HOBOTO MUTAaHHS 1 TOBEPTAEMO HOTO
echo'
<div class="question-block" id="question-'.$new _id.
<div class="question-header">
<span>
<strong>'.htmlspecialchars($text).'</strong>
<span class="question-meta">'.$points.' 6.</span>
<span class="question-meta" style="background:#dlecfl;
color:#0c5460;">'.$typeLabel.'</span>
</span>
<button class="btn btn-delete" onclick="deleteltem(\'question\',
"$new_id.")">Buganutu</button>
</div>";

m

data-type="".$type."">

// SIK1110 11e He TEKCTOBE MUTAHHSA, T0JAEMO OJIOK IJIs BIAMOBiAEH
if ($type !="text') {
echo '<ul class="answers-list" id="answers-for-'.$new_id.""></ul>
<form class="add-answer-form" style="background: #f9f919; padding: Spx;"
onsubmit="addAnswer(event, '$new id.")">
<input type="text" name="answer_text" placeholder="BapianT Binnosiai" required
style="flex-grow:1;">
<label><input type="checkbox" name="is_correct"> I[IpaBunsna</label>
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<button type="submit" class="btn btn-add" style="padding: 4px 8px;">+</button>
</form>',
} else {
echo '<div style="padding:10px; color:#777; font-style:italic;">Ile nmuTanHs BiIKPUTOTO
TUITY. YYE€Hb BBOJAUTHME BINOBIAb BpyUHY.</div>";
}
echo '</div>";
exit;

}

// Jlis qomaTH BiIIIOBiAL HA MTUTAHHS
if ($action =='add_answer") {

$q_id = (int)$_POST['question_id'];

$text =$ POST['answer_text'];

$is_correct = (int)$_POST['is_correct'];

$q type =$ POST['question type'];

// SIK110 TUTaHHS 3 OJHIEIO BIAMOBIIIO 1 MU 101a€MO MPABUIIbHY BiJIMOBiIb, TO BC1 1HIII1
BiJIMTOBI/Ii IIbOTO TUTAHHS CTAIOTh HEMPABUILHUMU

if ($q_type == 'single' && $is_correct == 1) {

$db->query("UPDATE answers SET is_correct = 0 WHERE question_id = $q_id");
}

$stmt = $db->prepare("INSERT INTO answers (question_id, answer_text, is_correct)
VALUES (2,2, 7)");
$stmt->bind_param("isi", $q_id, $text, $is_correct);
$stmt->execute();
$new_id = $db->insert _id;
$class = $is_correct ? 'correct' : ";
$check = $is correct 2 'V': ";
echo '<li id="answer-".$new_id." class="".$class."">
<span>'htmlspecialchars($text).' ".$check.'</span>
<button class="btn btn-delete" style="padding: 2px 5px; font-size: 12px;"
onclick="deleteltem(\'answer\', .$new_id.")">x</button>
</li>"
exit;

}

// Jlis BUmaieHHs
if ($action == 'delete_question') {
$id = (int)$_POST['id'];
$db->query("DELETE FROM questions WHERE id = $id");
echo 'success';
exit;
}
if ($action == 'delete_answer') {
$id = (int)$_POST['id'];
$db->query("DELETE FROM answers WHERE id = $id");
echo 'success';
exit;
}

r>
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Kona ¢aitny «config.php»:

<?php
// TlouaTok cecii Ha BCIX CTOPIHKaxX
session_start();

// HanamryBanss ba3u Jlanux
define('DB_HOST!, 'localhost');
define('DB_USER', 'root'); // norin
define('DB_PASS', 'root'); // maposb
define('DB_NAME, 'student_success_db');

// CTBOpEHHS IMiIKITFOUSHHS
$db = new mysqli(DB_HOST, DB_USER, DB_PASS, DB NAME);

// TlepeBipKa i IKITFOUCSHHS
if ($§db->connect_error) {
die("TTomunka miakmodenns 10 MySQL: " . $db->connect_error);

}

// BCTaHOBJICHHSI KOJTyBaHHS
$db->set_charset("utfSmb4");

/**

* dyHKIIA U IEPEeBIPKU aBTOpU3aIii Ta poJi
* @param int $required role 1=Buwnrens, 2=Y4ens, 3=Anmin
*/
function check auth($required role) {
// SIk110 HE aBTOpU30BaHMM ab0 HEMaeE poJll B cecii
if (isset($_SESSIONT'user _id']) || lisset($_SESSION['role'])) {
header('Location: index.php');
exit;

}

// SIK110 poJb HE CHiBMNAJae 3 HEOOX1THOKO Ha ITIH CTOPIHII
if (§_SESSIONT['role'] != $required_role) {
// TlepeHanpaBieHHs! KOPUCTYBayiB
if ($_SESSION['role'| == 1) {
header('Location: teacher quizzes.php');
} elseif (§_SESSION['role'] == 2) {
header('Location: student dashboard.php');
} elseif (§_SESSION['role'] == 3) {
header('Location: admin_dashboard.php");
} .
exit;

}
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Kona ¢aiiny «create _quiz.php»:

<?php

include 'config.php';

check auth(1);

$teacher id =$ SESSION['user id'];
$subject id =3$ SESSION['teacher_subject id'];

// TlepeBipka, 4u MPU3HAYECHO BUYUTEIIO TIPEIMET
if (!$subject _id) {
die("[Tomunka: Bamomy akayHTy HE MpU3HAYEHO MPEAMET. 3BEPHITHCS /10 aaMiHICTpaTopa.");

}

// OTprMy€eMO Ha3BY MPEeIMETY JUIsI BiIOOpaKeHHS Ha CTOPIHITI
$sub_query = $db->query("SELECT name FROM subjects WHERE id = $subject id");
$subject name = $sub_query->fetch assoc()['name'];

// O6pobdka dhopmu
if (§_ SERVER["REQUEST METHOD"] == "POST") {
$title = trim($_POST['title');
$class name =$ POST['class_name'];
$topic_name = trim($_POST['topic_name']);
$time limit = (int)§ POST['time limit'];

if (empty($topic_name) || empty($title)) {
die("bynp nacka, 3anoBHITH BCl moJs.");

}

// Jlorika poGOTH 3 TEMOIO

$check topic = $db->prepare("SELECT id FROM topics WHERE topic_name = ? AND
subject id = ?");

$check topic->bind_param("si", $topic_name, $subject id);

$check topic->execute();

$topic_res = $check topic->get result();

if ($topic_res->num_rows > 0) {
$topic_row = $topic_res->fetch assoc();
$topic_id = $topic_row['id'];
} else {
$insert_topic = $db->prepare("INSERT INTO topics (subject _id, topic name) VALUES (?,
")
$insert_topic->bind_param("is", $subject id, $topic_name);,
$insert_topic->execute();
$topic_id = $db->insert _id;
$insert_topic->close();

}

$check topic->close();

// CTBOpEeHHS TECTIB

$stmt = $db->prepare("INSERT INTO quizzes (teacher id, topic id, title, class_name,
time limit) VALUES (?,2,?,?2, 7)");

$stmt->bind param("iisss", $teacher id, $topic_id, $title, $class name, $time_limit);
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if ($stmt->execute()) {
$new quiz_id = $db->insert id;
header('Location: edit_quiz.php?id='. $new_quiz_id);
exit;
} else {
echo "[lomuika cTBopenHs tecty: " . $db->error;

}

$stmt->close();

}

77>
<IDOCTYPE html>
<html lang="uk">
<head>

<meta charset="UTF-8">

<title>CtBoputu HoBuii TecT</title>

<style>

body { font-family: Arial, sans-serif; display: grid; place-items: center; min-height: 100vh;

background-color: #4f4f4; margin: 0; }

form {
background: #fff;
border: 1px solid #ccc;
padding: 25px;
border-radius: 8px;
box-shadow: 0 2px 5px rgba(0,0,0,0.1);
min-width: 400px;
h

h2 {
text-align: center;
margin-top: 0;
color: #333;

h

div { margin-bottom: 15px; }
label { display: block; margin-bottom: 5px; font-weight: bold; color: #333; }

input[type="text"], input[type="number"], select {
width: 100%;
padding: 8px;
border: 1px solid #ddd;
border-radius: 4px;
box-sizing: border-box;

}

button {
width: 100%;
padding: 10px;
background-color: #28a745;
color: white;
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border: none;
border-radius: 4px;
cursor: pointer;
font-size: 16px;
margin-top: 10px;
}
button:hover { background-color: #218838; }

.btn-cancel {
display: block;
width: 100%;
padding: 10px;
background-color: #007bff;
color: white;
text-decoration: none;
border-radius: 4px;
text-align: center;
font-size: 16px;
margin-top: 10px;
box-sizing: border-box;

}

.btn-cancel:hover { background-color: #0056b3; }

.subject-info {
background-color: #e3f21d;
color: #0d47al;
padding: 10px;
border-radius: 5px;
margin-bottom: 20px;
text-align: center;
border: 1px solid #90caf9;

}

</style>
</head>
<body>
<form action="create quiz.php" method="POST">
<h2>CtBopenns Tecty</h2>

<div class="subject-info">
Bu cTBOproete Tect 3 peamery: <strong><?php echo htmlspecialchars($subject name);
></strong>
</div>

<div>

<label for="title">Ha3Ba Tecry:</label>

<input type="text" id="title" name="title" required>
</div>

<div>
<label for="class_name">/[ns sixoro knacy/rpynu:</label>
<select id="class_name" name="class_name" required>
<option value="">-- OGepith Ki1ac --</option>
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<?php
$class_sql ="SELECT DISTINCT class_name FROM users WHERE role =2 AND
class name IS NOT NULL ORDER BY class name";
$class_res = $db->query($class_sql);
while (Srow = $class_res->fetch_assoc()) {
echo "<option value="" . htmlspecialchars($row['class name']) . ">" .
htmlspecialchars($row['class_name']) . "</option>";

}
>
</select>
</div>

<div>

<label for="topic_name">Tema ypoky/Tecty:</label>

<input type="text" id="topic_name" name="topic_name" required>
</div>

<div>
<label for="time limit">JIimit yacy (y xBunuHax):</label>
<input type="number" id="time limit" name="time limit" min="1" value="15"
required>
</div>

<button type="submit">CTtBopuTH Ta mnepeiTu 10 nutans</button>
<a href="teacher quizzes.php" class="btn-cancel">CkacyBaTtu</a>
</form>
</body>
</htmI>

Kona dainy «edit_quiz.php»:

<7php

include 'config.php';

// TlepeBipka (IOCTYH TUIBKH JUIsl BUUTENS) POIIb 1
check auth(1);

$teacher id =$ SESSION['user id'];

// AAxmio ID TecTy He mepeiaHo TO MOBEPTAEMO HA CIIMCOK
if (lisset($_GET['id"])) {
header('Location: teacher quizzes.php');
exit;
}
$quiz_id = (int)$_GET['id'];

// ObpoOka hopmMH HaNAITyBaHb

if ($_SERVER["REQUEST METHOD"] =="POST" && isset($§ POST['update_settings'])) {
$new title=3$ POST['title'];
$new_time = (int)$ POST['time_limit'];

// OHOBJIEHHS 3aroyioBKy 1 4acy y b/I
$upd_stmt = $db->prepare("UPDATE quizzes SET title = ?, time limit =? WHERE id = ?
AND teacher id =?");
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$upd stmt->bind param("siii", $new _title, Snew time, $quiz id, $teacher id);
$upd _stmt->execute();
$upd_stmt->close();

// Tlepe3aBaHTaXE€HHS CTOPIHKH
header("Location: edit_quiz.php?id=$quiz_id");
exit;

}

// OTpuMaHHS JaHUX MPO TECT
$quiz_stmt = $§db->prepare("SELECT title, time_limit FROM quizzes WHERE id = ? AND
teacher id =?");
$quiz_stmt->bind_param("ii", $quiz_id, $teacher id);
$quiz_stmt->execute();
$quiz = $quiz_stmt->get result()->fetch _assoc();
if (!$quiz) die("TecT He 3HaiineH0.");
$quiz_stmt->close();
7>
<IDOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>Pemaktop Tecty</title>
<style>
body { font-family: Arial, sans-serif; margin: 20px; background-color: #{4{4{4;}
header { display: flex; justify-content: space-between; align-items: center; padding-bottom:
10px; border-bottom: 2px solid #ccc; margin-bottom: 20px; background-color: #{tf; padding:
15px 20px; border-radius: Spx; box-shadow: 0 2px 5px rgba(0,0,0,0.05); }
header h1 { margin: 0; font-size: 24px; }
.back-btn { text-decoration: none; color: white; background-color: #007bff; padding: 8px
16px; border-radius: 4px; font-weight: bold; font-size: 14px; transition: background-color 0.2s; }
.back-btn:hover { background-color: #0056b3; }
.settings-box { background: #fff; padding: 15px; border: 1px solid #ccc; border-radius: 5px;
margin-bottom: 20px; }
.settings-box input { padding: 5px; margin-right: 10px; }
.question-block { background: #{ff; border: 1px solid #ddd; border-radius: Spx; padding:
15px; margin-bottom: 15px; box-shadow: 0 1px 3px rgba(0,0,0,0.1); }
.question-header { display: flex; justify-content: space-between; align-items: center; border-
bottom: 1px solid #eee; padding-bottom: 10px; margin-bottom: 10px; }
.question-meta { font-size: 0.9em; color: #666; background: #eee; padding: 2px 6px;
border-radius: 4px; margin-left: 10px;}
.btn { padding: Spx 10px; cursor: pointer; border: none; border-radius: 4px; color: white; }
.btn-save { background: #28a745; }
.btn-delete { background: #dc3545; }
.btn-add { background: #007bff; }
.add-question-form { background: #e3f2fd; padding: 15px; border-radius: 5px; display:
flex; gap: 10px; align-items: center; }
.add-question-form input, .add-question-form select { padding: 8px; }
.answers-list { list-style: none; padding-left: 0; }
.answers-list li { display: flex; justify-content: space-between; padding: Spx; border-bottom:
1px solid #f01010; }
.answers-list .correct { color: green; font-weight: bold; }
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</style>
</head>
<body>
<header>
<h1>Penakrop: <?php echo htmlspecialchars($quiz['title']); ?></h1>
<a href="teacher quizzes.php" class="back-btn">«— Hazax no crucky</a>
</header>

<div class="settings-box">
<form method="POST">
<label>Ha3spa:</label> <input type="text" name="title" value="<?php echo
htmlspecialchars($quiz['title']); ?>" required style="width: 300px;">
<label>Yac (xB):</label> <input type="number" name="time limit" value="<?php echo
$quiz['time limit']; ?>" min="1" required>
<button type="submit" name="update settings" class="btn btn-
save'>306epertu</button>
</form>
</div>

<div id="quiz-questions">

<?php

// 3aBaHTa)K€HHS BCIX MUTaHb 3 IIBOTO TECTY

$q_stmt = $db->prepare("SELECT * FROM questions WHERE quiz_id = ? ORDER BY id
ASC");

$q_stmt->bind_param("i", $quiz_id);

$q_stmt->execute();

$questions = $q_stmt->get _result();

while ($q = $questions->fetch_assoc()):
// BU3HauCHHS TEKCTOBOT MITKH JJIsl TUITY TIMTAHHS
$typeLabel ='Onna BignoBias';
if ($q['type'] == 'multiple') StypeLabel = '/Iexinbka Bianosineit';
if ($q['type'] == 'text') $typeLabel = 'TekcroBa BiAmnoBins';
7>
<div class="question-block" id="question-<?php echo $q['id"]; 7>" data-type="<?php
echo $q['type']; 7>">
<div class="question-header">
<span>
<strong><?php echo htmlspecialchars($q['question_text']); ?></strong>
<span class="question-meta"><?php echo $q['points']; 7> 6.</span>
<span class="question-meta" style="background:#dlecfl;
color:#0c5460;"><?php echo $typeLabel; ?></span>
</span>
<button class="btn btn-delete" onclick="deleteltem('question’', <?php echo $q['id'];
7>)">Bunamutu</button>
</div>

<?php if ($q['type'] !="text'): 2>
<ul class="answers-list" id="answers-for-<?php echo $q['id']; 7>">
<?php
$a_stmt = $db->prepare("SELECT * FROM answers WHERE question_id = ?
ORDER BY id ASC");
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$a_stmt->bind param("i", $q['id']);
$a_stmt->execute();
$answers = $a_stmt->get_result();
while ($a = $answers->fetch_assoc()):
77>
<li id="answer-<?php echo $a['id']; 7>" class="<?php echo $a['is_correct'] ?
'correct' : "; 7>">
<span><?php echo htmlspecialchars($a['answer text']); ?> <?php echo
$a['is_correct'] ?'V': "; 2></span>
<button class="btn btn-delete" style="padding: 2px 5px; font-size: 12px;"
onclick="deleteltem('answer', <?php echo $a['id']; 7>)">x</button>
</li>
<?php endwhile; $a_stmt->close(); 7>
</ul>
<form class="add-answer-form" style="background: #91919; padding: 5px;"
onsubmit="addAnswer(event, <?php echo $q['id']; 7>)">
<input type="text" name="answer text" placeholder="BapianT Bignosimi"
required style="flex-grow:1;">
<label><input type="checkbox" name="is_correct"> [IpaBuibna</label>
<button type="submit" class="btn btn-add" style="padding: 4px
8px;">+</button>
</form>
<?php else: 7>
<div style="padding:10px; color:#777; font-style:italic;">I{e muTaHHs BiIKPUTOTO
TUIy. Y4YeHb BBOJUTUME BIANOBIAb BpyUHY.</div>
<?php endif; 7>
</div>
<?php endwhile; $q_stmt->close(); 7>
</div>

<div class="add-question-form">
<select 1d="new-question-type">
<option value="single">Onna npaBuibsHa Bianosiap (Tect)</option>
<option value="multiple">/Iexinpka npaBuibHux Bianosijae# (Tect)</option>
<option value="text">TekcroBa Binnoinps (Py4yna nepesipka)</option>
</select>
<input type="text" id="new-question-text" placeholder="Tekct HOBOTO nMUTaHH:"
style="flex-grow: 1;">
<input type="number" id="new-question-points" value="1" min="1" placeholder="baxu"
style="width: 60px;">
<button class="btn btn-add" onclick="addQuestion()">/1onatu [Turanusa</button>
</div>

<script>
const QUIZ_ID = <?php echo $quiz_id; ?>;

// ' YuiBepcanbHa QyHKLisA A5 BianpaBku AJAX 3anuTiB
async function sendAjax(data) {

try {
const response = await fetch('ajax_handler.php', {

method: 'POST',
headers: { 'Content-Type'": 'application/x-www-form-urlencoded' },



body: new URLSearchParams(data)
$);
return await response.text();
} catch (error) { console.error(error); }

}

// JlomaBaHHS MTUTaHHS

async function addQuestion() {
const textInput = document.getElementByld('new-question-text');
const pointsInput = document.getElementByld('new-question-points');
const typelnput = document.getElementByld('new-question-type");

if (textInput.value.trim() === "") return;

// BignpaBka JaHUX Ha CepBep

const responseHtml = await sendAjax({
action: 'add_question',
quiz_id: QUIZ ID,
question_text: textInput.value.trim(),
points: pointsInput.value,

type: typelnput.value

1);

/I NomaBauus orpumanoro HTML B crincox

if (responseHtml) {
document.getElementByld('quiz-questions').innerHTML += responseHtml;
textlnput.value = "";
pointsInput.value = "1";

}
h

// JlomaBaHHS BiITOBI I
async function addAnswer(event, questionld) {
event.preventDefault();
const form = event.target;
const answerText = form.querySelector('input[name="answer _text"]").value.trim();
const isCorrect = form.querySelector('input[name="is_correct"]").checked ? 1 : 0;

// OTpuMaHHS TUILY TUTaHHS
const questionBlock = document.getElementByld(‘question-' + questionld);
const qType = questionBlock.getAttribute('data-type');

if (answerText ==="") return;

const responseHtml = await sendAjax({
action: 'add_answer',

question_id: questionld,
answer_text: answerText,

is_correct: isCorrect,

question_type: qType

$);
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if (responseHtml) {
// SIK1110 11e MUTaHHS 3 O/IHIEI0 MPABUJIBHOIO BiJIMOBIJIIO 1 MM JI0JIaTN IPaBHIIBHY, TO
3HIMAEMO "TaJIOUKY" 3 YCIX 1HITUX BapiaHTIB BiIIMOBIII
if (qType === 'single' && isCorrect) {
const allAnswers = document.querySelectorAll("#answers-for-$ {questionld} 1i*);
allAnswers.forEach(li => li.classList.remove('correct'));
h
document.getElementByld("answers-for-$ {questionld} ").innerHTML +=
responseHtml;
form.reset();

}
b

// BunaneHHs
async function deleteltem(type, id) {
if (confirm('Buganmutu?')) {
const response = await sendAjax({ action: (type === 'question' ? 'delete_question' :
'delete_answer'), id: id });
if (response === 'success') {
document.getElementByld("$ {type}-${id} *).remove();
}else {
alert('Tlomunka BunaneHus');

}

b
b
</script>
</body>
</htmI>

Kopa ¢aitny «index.php»:

<?php
include 'config.php';

// SIK1110 KOPUCTYBAY B)KE€ YBIMIIIOB MEpEeHANPaBIsIEMO HOTO
if (isset($_SESSIONT['user id'])) {
if (§_SESSION['role'] == 1) {
header('Location: teacher dashboard.php');
}else {
header('Location: student dashboard.php');
}

exit;
}
r>
<!IDOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>Bxig - Cucrema YcmimHocti</title>
<style>
/* 3aranbHui CTUIb CTOPIHKH */
body {
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}

font-family: Arial, sans-serif;
margin: 0;

height: 100vh;

display: flex;

flex-direction: column;
justify-content: center;
align-items: center;

/* ®on */

background-color: #{4f4f4;
background-image: url('background.jpg");
background-size: cover;
background-position: center;
background-repeat: no-repeat;

/* IlpuBiTanus */
.welcome-container {

}

background-color: rgba(255, 255, 255, 0.95);
padding: 20px 30px;

border-radius: 5px;

box-shadow: 0 4px 15px rgba(0,0,0,0.2);
width: 400px;

text-align: center;

margin-bottom: 20px;

border: 1px solid #ccc;

.welcome-container hl {

}

margin-top: 0;
font-size: 22px;
color: #1f8al fff;
margin-bottom: 10px;

.welcome-container p {

}

margin: 0;
font-size: 16px;
color: #555;
line-height: 1.5;

/* Ctunb BikHA aBTOpH3aIlii */
.login-container {

background-color: rgba(255, 255, 255, 0.95);
padding: 30px;

border-radius: 5px;

box-shadow: 0 4px 15px rgba(0,0,0,0.2);
width: 350px;

border: 1px solid #ccc;
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/* 3aromnoBok Gopmu */
h2 {
text-align: center;
color: #333;
margin-top: 0;
margin-bottom: 25px;
font-size: 24px;

}

/* Tlons BBOZY */
form-group {
margin-bottom: 15px;

}

label {
display: block;
margin-bottom: 5px;
font-weight: bold;
color: #333;
font-size: 14px;

}

input[type="text"],
input[type="password"] {
width: 100%;
padding: 10px;
border: 1px solid #ccc;
border-radius: 4px;
box-sizing: border-box;
font-size: 14px;

}

input:focus {
border-color: #007bff;
outline: none;

}

/* Knaormka */
button {
width: 100%;
padding: 12px;
background-color: #3062ceff;
color: white;
border: none;
border-radius: 4px;
cursor: pointer;
font-size: 16px;
font-weight: bold;
margin-top: 10px;
transition: background-color 0.2s;



button:hover {
background-color: #13961dff;

}

/* TToBiMOMJICHHS TIPO TIOMIUJIKY */
.error {
background-color: #f8d7da;
color: #721c24;
border: 1px solid #f5c6cb;
padding: 10px;
border-radius: 4px;
margin-bottom: 20px;
text-align: center;
font-size: 14px;
h
</style>
</head>
<body>

<div class="welcome-container">
<h1>BiTaemo B cuctemi nepeBipKu Ta aHamizy ycmimrHocti!</h1>
<p>ABTOpH3YUTECH Y CUCTEMI 3a JOMOMOTOIO JIOTiHA Ta TAPOJIIO SIK BUUTEIND (BUKIagaq),
ab0 yueHs (CTyaeHT).</p>
</div>

<div class="login-container">
<h2>ABrtopu3zamis</h2>

<?php if (isset($_GET]['error'])): 7>
<div class="error">HenpasunbHuii j0rin ado naponp.</div>
<?php endif; 7>

<form action="login_handler.php" method="POST">
<div class="form-group">
<label for="login">Jlorin:</label>
<input type="text" id="login" name="login" required autofocus>
</div>
<div class="form-group">
<label for="password">Ilaposnb:</label>
<input type="password" id="password" name="password" required>
</div>
<button type="submit">VYBiiiTu</button>
</form>
</div>

</body>
</html>
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Kon ¢aiiny «login_handler.php»:

<7php
include 'config.php';

if (5_SERVER["REQUEST METHOD"] == "POST") {
$login =$ POST['login'];
$password =§ POST['password'];

// OTpuMy€eMO IaHi KOpUCTyBaya

$stmt = $db->prepare("SELECT id, name, password, role, subject id FROM users WHERE
login = 7");

$stmt->bind_param("s", $login);

$stmt->execute();

$result = $stmt->get result();

if ($result->num_rows == 1) {
$user = $result->fetch_assoc();

// TlepeBipka Xemry maposs
if (password_verify($password, $Suser['password'])) {
// 3amrcy€emMo naHi B CECiro
$ SESSIONT['user _id'] = $user['id'];
$ SESSION['name'] = $user['name'];
$ SESSIONT['role'] = $user['role'];
$ SESSIONT['teacher subject id'] = Suser|['subject _id']; // 1nst Bunrenis

// TlepenamnpaBieHHs] KOPUCTYBaYiB Ha X CTOPIHKU
if (Suser['role'] ==1) {
header('Location: teacher quizzes.php');
} elseif (Suser['role'] == 2) {
header('Location: student dashboard.php');
} elseif (Suser['role'] == 3) {
// Tlanens agmina
header('Location: admin_dashboard.php');
} .
exit;
}
}

// SIK110 IOMMITKA
header('Location: index.php?error=1");
exit;
} else {
header('Location: index.php');
exit;
}

7>



Koa ¢aitny «logout.php»:

<?php
include 'config.php';

// 3aKkpUBaEMO CeCito
session_unset();
session_destroy();

// TlepeHarnpaBiieHHS Ha CTOPIHKY BXOJIY
header('Location: index.php');

exit;

7>

Kopa ¢aitny «predeiction.php»:
<?php

function predictNextScore(array $scores) {
$n = count($scores);

// MiHiMyM 3 TeCTy AJisi IPOTHO3Y
if($n<3) {
return null;

}

$sum x =0;
$sum_y = 0;
$sum_xy = 0;
$sum_xx = 0;

// X = NOpsAAKOBUI HOMEp, Y = OLlIHKA
for ($i = 0; $i < $n; $i++) {
$x=8i+1;
$y = (float)$scores[$i];

$sum_ x += $x;
$sum_y += Sy;
$sum_xy += ($x * $y);
$sum_xx += ($x * $x);

h
$denominator m = ($n * $sum_xx) - ($sum_x * $sum_x);

if (§denominator m == 0) {
// SIk1o Bci X 0JJHaKOB1 200 TTOMMIIKA O0YUCIICHB
return round(array _sum($scores) / $n, 2); // TloBepraemo cepente

}
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$m = (($n * $sum_xy) - ($sum_x * $sum_y)) / $denominator m;
$b = ($sum_y - $m * $sum_x) / $n;

// TIporHo3y€eMo Uit HACTYITHOTO KPOKY (X =n + 1)
$predicted score = ($m * ($n + 1)) + $b;

/I Obmexenns 0-100%
if ($predicted_score > 100) $predicted_score = 100.0;
if ($predicted score < 0) $predicted score = 0.0;

return round($predicted score, 2);

}

77>

Kopa ¢aiiny «student dashboard.php»:

<?php

include 'config.php';

check auth(2); // Tinbku A y4uHiB
$student id =$ SESSION['user id'];

// OTprUMy€EMO KJIac CTyJeHTA
$user query = $db->query("SELECT class name FROM users WHERE id = $student id");
$student class = $user query->fetch_assoc()['class_name'];

// Otpumyemo oOpaHuii mpenmeT i GiabTparii
$filter_subject_id = isset($_GET]['subject _id']) ? (int)$_GET['subject id'] : 0;
7>
<IDOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>Moi Tectu</title>
<style>
body {
font-family: Arial, sans-serif;
margin: 20px;
background-color: #{4f4f4;
color: #333;

}

/* header */

header {
display: flex;
justify-content: space-between;
align-items: center;
padding-bottom: 10px;
border-bottom: 2px solid #ccc;
margin-bottom: 20px;
background-color: #{ff;
padding: 15px 20px;
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border-radius: 5px;
box-shadow: 0 2px 5px rgba(0,0,0,0.05);

i
header h1 { margin: 0; font-size: 24px; }

/* CTuib KHOIIOK MEHIO */
nav { display: flex; gap: 10px; }

nav a {
text-decoration: none;
color: white;
background-color: #6¢757d;
padding: 8px 16px;
border-radius: 4px;
font-weight: bold;
font-size: 14px;
transition: background-color 0.2s, transform 0.1s;

}

nav a:hover {
background-color: #5a6268;
text-decoration: none;

}

/* CTuib KHOIIKH IMOTOYHOI CTOPIHKH */
nav a.active {

background-color: #495057;

cursor: default;

box-shadow: inset 0 2px 4px rgba(0,0,0,0.2);
h

/* Ctunb kHOTIKH Buiitn */

nav alhref="logout.php"] {
background-color: #dc3545;

}

nav a[href="logout.php"]:hover {
background-color: #c82333;

}

.class-info { color: #777; font-size: 0.9em; margin-top: 5px; display: block;}

/* dinpTp */

filter-container {
background: #fff;
padding: 15px;
border: 1px solid #ccc;
border-radius: 5px;
margin-bottom: 20px;
display: flex;
align-items: center;
gap: 10px;

97



filter-container select {
padding: 8px;
border-radius: 4px;
border: 1px solid #ccc;
font-size: 14px;
min-width: 200px;

h

/* Tabanis */

.table-container {
background: #fff;
border: 1px solid #ccc;
border-radius: 5px;
overflow: hidden;

}

table { width: 100%; border-collapse: collapse; }
th, td {
padding: 15px 20px;
text-align: left;
border-bottom: 1px solid #eee;
vertical-align: middle;
}
th { background-color: #f8f9fa; color: #333; font-weight: bold; }
tr:last-child td { border-bottom: none; }

td.action-cell { text-align: center; }

/* Kuonku min */

.btn-take {
background-color: #28a745;
color: white;
padding: 8px 15px;
text-decoration: none;
border-radius: 4px;
font-size: 0.9em;
font-weight: bold;
display: inline-block;

}

.btn-take:hover { background-color: #218838; }

.btn-view {
background-color: #007bff;
color: white;
padding: 8px 12px;
text-decoration: none;
border-radius: 4px;
font-size: 0.85em:;
display: inline-block;
margin-top: 10px;

}

.btn-view:hover { background-color: #0056b3; }
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result-block { display: flex; flex-direction: column; align-items: center; gap: 2px; }
.score-info { font-weight: bold; color: #2c¢3e50; font-size: 1.1em; }
.score-percent { color: #7f8c8d; font-size: 0.9em; }
.no-data { text-align: center; padding: 30px; background: #fff; border: 1px solid #ccc;
border-radius: Spx; color: #777; }
</style>
</head>
<body>
<header>
<div>
<hI>Moi Tectu</h1>
<span class="class-info">Bitaemo, <?php echo htmlspecialchars($ SESSION['name']);
7> (Knac: <?php echo htmlspecialchars($student class); ?>)</span>
</div>
<nav>
<a href="student_dashboard.php" class="active">Moi Tectu</a>
<a href="student_grades.php">Amnanituka</a>
<a href="logout.php">Buittu</a>
</nav>
</header>

<main>
<div class="filter-container">
<label for="subject_filter"><strong>®inbTpyBaTn 3a npeamerom:</strong></label>
<form action="student dashboard.php" method="GET" style="margin: 0;">
<select name="subject _id" id="subject _filter" onchange="this.form.submit()">
<option value="0">-- Bci npeameru --</option>
<7php
$subjects_res = $db->query("SELECT * FROM subjects ORDER BY name");
while ($sub = $subjects_res->fetch_assoc()) {
$selected = ($filter_subject _id == $sub['id']) ? 'selected' : ";
echo "<option value="". $sub['id'] . "' $selected>" .
htmlspecialchars($sub['name']) . "</option>";
b
7>
</select>
</form>
</div>

<div class="table-container">
<table>
<thead>
<tr>
<th width="20%">IIpenmer</th>
<th width="25%">Tema</th>
<th width="30%">Ha3Ba Tecty</th>
<th width="25%" style="text-align: center;">/list / Pe3ynpTaT</th>
</tr>
</thead>
<tbody>
<?php



max_points

100

$sql ="SELECT
q.id, q.title, t.topic_name, s.name AS subject name,
gr.score, qr.id AS result id,
(SELECT SUM(p.points) FROM questions p WHERE p.quiz_id = q.id) AS

FROM quizzes q

JOIN topics t ON q.topic_id = t.id

JOIN subjects s ON t.subject id = s.id

LEFT JOIN quiz_results qr ON gr.quiz_id = q.id AND qr.student id = ?
WHERE q.class_name = ?";

if ($filter_subject id > 0) {
$sql =" AND ss.id =?";
}

$sql .=" ORDER BY s.name, t.topic_name";
$stmt = $db->prepare($sql);

if ($filter_subject id > 0) {

$stmt->bind_param("isi", $student id, $student_class, $filter subject id);
} else {

$stmt->bind param("is", $student id, $student class);

}

$stmt->execute();
$result = $stmt->get _result();

if ($result->num_rows > 0) {
while ($row = $result->fetch assoc()) {
echo "<tr>";
echo "<td>" . htmlspecialchars($row['subject name']) . "</td>";
echo "<td>" . htmlspecialchars($row['topic_name']) . "</td>";
echo "<td>" . htmlspecialchars($row['title']) . "</td>";
echo "<td class="action-cell™>";

if ($row['score'] !==null) {
$max = $row['max_points'] ? $row['max_points'] : 0;
$earned = ($max > 0) ? round(($row|['score'] / 100) * $max, 1) : 0;

echo "<div class='result-block>";
echo "<div class='score-info™{$earned} / {$max} Ganiz</div>";
echo "<div class='score-percent™({$row['score']} %)</div>";
echo "</div>";

echo "<a href="view_result.php?id="". $row['id'] .

m

class="btn-

view™>IlepernsHnytu pesyiabratu</a>";

TecT</a>";

} else {
echo "<a href="take test.php?id="". $row['id'] . "' class="btn-take">IIpoiitn

}

echo "</td>";
echo "</tr>";



H
} else {

echo "<tr><td colspan='4' style="text-align:center; padding: 30px;

color:#777;'>TectiB He 3HaACHO.</td></tr>";

j
$stmt->close();
7>
</tbody>
</table>
</div>
</main>
</body>
</html>

Kona ¢aiiny «student_grades.php»:

<?php

include 'config.php';

include 'prediction.php';

check auth(2);

$student id =$ SESSION['user id'];

// OTpuMy€eMO KJiac CTyJeHTa

$user query = $db->query("SELECT class name FROM users WHERE id = $student_id");
$student class = $user_query->fetch_assoc()['class_name'];

$selected subject id = isset($_GET['subject _id"]) ? (int)$§_GET]['subject id'] : 0;

77>
<IDOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>Amnani3 Ycmmuaocti</title>
<style>
body {
font-family: Arial, sans-serif;
margin: 20px;
background-color: #f4f4f4;
color: #333;

}

/* Hlanka */

header {
display: flex;
justify-content: space-between;
align-items: center;
padding-bottom: 10px;
border-bottom: 2px solid #ccc;
margin-bottom: 20px;
background-color: #{ff;
padding: 15px 20px;
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border-radius: 5px;
box-shadow: 0 2px 5px rgba(0,0,0,0.05);

i
header h1 { margin: 0; font-size: 24px; }

.class-info { color: #777; font-size: 0.9em; margin-top: Spx; display: block;}

/* CTuib KHOIIOK MEHIO */
nav { display: flex; gap: 10px; }

nav a {
text-decoration: none;
color: white;
background-color: #6¢757d;
padding: 8px 16px;
border-radius: 4px;
font-weight: bold;
font-size: 14px;
transition: background-color 0.2s;

}

nav a:hover { background-color: #5a6268; }

nav a.active {

background-color: #495057;

cursor: default;

box-shadow: inset 0 2px 4px rgba(0,0,0,0.2);
}

nav a[href="logout.php"] { background-color: #dc3545; }
nav alhref="logout.php"]:hover { background-color: #c82333; }

/* ®iabTp */
filter-section {
background: #{ff; padding: 15px; border: 1px solid #ccc;
border-radius: 5px; margin-bottom: 20px;
b
select { padding: 8px; width: 300px; border: 1px solid #ccc; border-radius: 4px; }

/* Cratuctuka */

.summary-card {
background-color: #{ff; border: 1px solid #ccc; padding: 20px;
border-radius: 5px; margin-bottom: 20px; display: flex;
justify-content: space-around; text-align: center;

}

.summary-item h3 { margin: Spx 0; font-size: 2em; color: #007bff; }

.summary-item p { margin: 0; color: #555; font-size: lem; }

/* Brok Temu */
.topic-block {

background: #{ff; border: 1px solid #ccc; border-radius: Spx; margin-bottom: 20px;
h
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.topic-header {
background-color: #e9ecef; padding: 10px 15px; border-bottom: 1px solid #ccc;
display: flex; justify-content: space-between; align-items: center; font-weight: bold;

}

.topic-stats { font-weight: normal; font-size: 0.9em; }

/* Tabanis */

table { width: 100%; border-collapse: collapse; }

th, td { padding: 10px 15px; text-align: left; border-bottom: 1px solid #eee; }
th { background-color: #f8f9fa; color: #333; font-weight: bold; }
tr:last-child td { border-bottom: none; }

.score-points { font-weight: bold; color: #28a745; }
.score-percent { color: #555; font-size: 0.9em; }

/* Ilporuos */
.prediction-box {
margin-top: 20px; padding: 15px;
background-color: #{ff3cd; border: 1px solid #f{feeba;
border-radius: S5px; color: #856404;
}
.prediction-box h3 { margin-top: 0; margin-bottom: 10px; font-size: 1.2em; }
.topic-prediction { padding: 10px 15px; background-color: #0{8ff; border-top: 1px solid
#ccc; font-size: 0.9em; color: #0056b3; }

.section-title { margin-top: 0; margin-bottom: 15px; color: #333; font-size: 1.2em; font-
weight: bold; }
.no-data { text-align: center; padding: 30px; background: #ff; border: 1px solid #ccc;
border-radius: 5px; color: #777; }
</style>
</head>
<body>
<header>
<div>
<h1>Amnani3z Ycnimnocti</h1>
<span class="class-info">Bitaemo, <?php echo htmlspecialchars($ SESSION['name']);
7> (Knac: <?php echo htmlspecialchars($student_class); ?>)</span>
</div>
<nav>
<a href="student dashboard.php">Moi Tectu</a>
<a href="student_grades.php" class="active">Ananituka</a>
<a href="logout.php">Buiitu</a>
</nav>
</header>

<main>
<div class="filter-section">
<label for="subject_select"><strong>0O0epiTs mpeamer:</strong></label><br><br>
<form action="student grades.php" method="GET">
<select name="subject id" id="subject_select" onchange="this.form.submit()">
<option value="0">-- Bci npeameru (3aranbHa CTaTUCTHKA) --</Option>
<?php
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$subjects = $db->query("SELECT * FROM subjects ORDER BY name");

while ($subject = $subjects->fetch assoc()) {
$selected = ($subject['id'] == $selected subject _id) ? 'selected' : ";
echo "<option value='{$subject['id']}' $selected>" .

htmlspecialchars($subject['name']) . "</option>";
}
77>
</select>
</form>
</div>

<?php if ($selected_subject id > 0): 7>

<?php
// oTiKa 1Sl KOHKPETHOTO TPEIMETY
// OTpuUMaHHSI TaHUX
$sql ="SELECT
t.topic_name,
g.id AS quiz _id,
g.title AS quiz_title,
gr.score AS percent_score,
gr.date_taken,
(SELECT SUM(p.points) FROM questions p WHERE p.quiz_id = q.id) AS
max_points
FROM quiz_results qr
JOIN quizzes q ON gr.quiz_id = q.id
JOIN topics t ON q.topic_id = t.id
WHERE qr.student _id = ? AND t.subject id =?
ORDER BY t.topic_name, qr.date taken DESC";

$stmt = $db->prepare($sql);

$stmt->bind_param("ii", $student id, $selected subject id);
$stmt->execute();

$result = $stmt->get result();

// O6pobKa gaHmx

$topics_data =[];

$grand total earned = 0;

$grand_total possible = 0;

$grand tests count = 0;

$all percents for general prediction = [];

while ($row = $result->fetch _assoc()) {
$topic = $row['topic_name'];
$max = $row['max_points'] ? $row['max_points'] : 0;
$earned = ($max > 0) ? round(($Srow['percent score'] / 100) * $max, 1) : 0;

$grand total earned += $earned;

$grand_total possible += $max;

$grand tests count++;

$all percents for general prediction[] = $row['percent score'];



if (!isset($topics data[Stopic])) {
$topics_data[$topic] = [
'total earned' => 0,
'total possible' => 0,
'tests' =>[],
'history' => []
I;
}
$topics_data[Stopic]['total _earned'] += $earned;
$topics data[$topic]['total possible'] += $max;
$topics_data[Stopic]['history'][] = $row['percent score'];
$topics_data[Stopic]['tests'][] = [
'title' => $row['quiz_title'],
'date' => $row['date taken'],
'earned' => $earned,
'max' => $max,
'percent’ => $row|['percent_score']
I;
}
$stmt->close();
7>

<?php if ($grand_tests count > 0): 7>
<?php
$grand avg percent = array sum($all percents for general prediction) /
count($all_percents for general prediction);
77>
<h3 class="section-title">CraTuctuka 3 o6panoro npeamery</h3>
<div class="summary-card">
<div class="summary-item">
<h3><?php echo $grand tests_count; ?></h3>
<p>IIpoiineHo rectiB</p>
</div>
<div class="summary-item">
<h3><?php echo $grand total earned; ?> <span style="font-size:0.5em;
color:#777;">/ <?php echo $grand_total possible; ?></span></h3>
<p>3aranbHuii 6an</p>
</div>
<div class="summary-item">
<h3><?php echo round($grand avg_ percent, 1); 2>%</h3>
<p>CepenHs ycHimHicTb</p>
</div>
</div>

<?php foreach ($topics_data as $topic_name => $data): 7>

<?php

$topic_percent = ($data['total possible'] > 0) ? ($data['total earned'] /
$data['total possible']) * 100 : 0;

$topic_history asc = array_reverse($data['history']);
$topic_prediction = predictNextScore($topic_history asc);

7>

<div class="topic-block">
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<div class="topic-header">
<span><?php echo htmlspecialchars($topic_name); ?></span>
<span class="topic-stats">
Beboro: <?php echo $data['total _earned']; 7>/ <?php echo
$data['total _possible']; 7> 6.
(<?php echo round(S$topic_percent, 1); 7>%)
</span>
</div>
<table>
<thead>
<tr>
<th width="40%">Tect</th>
<th width="20%">/lata</th>
<th width="20%">banu</th>
<th width="20%">Pe3ynbrar</th>
</tr>
</thead>
<tbody>
<?php foreach ($data['tests'] as $test): 7>
<tr>
<td><?php echo htmlspecialchars($test['title']); 7></td>
<td><?php echo date("d.m.Y H:i", strtotime($test['date'])); ?></td>
<td><span class="score-points"><?php echo $test['earned']; 7>/ <?php
echo S$test['max']; ?></span></td>
<td><span class="score-percent"><?php echo $test['percent'];
7>%</span></td>
</tr>
<?php endforeach; 7>
</tbody>
</table>
<?php if ($topic_prediction !== null): 7>
<div class="topic-prediction">
[Tporuno3 Ha HacTynHMH TecT 3 TemMu "<?php echo
htmlspecialchars($topic_name); ?>": <strong><?php echo $topic_prediction; ?>%</strong>
</div>
<?php else: 7>
<div class="topic-prediction" style="color: #777; font-style: italic;">
HenocratHbo nanux [uist MporHo3y Mo 1ii Temi (moTpiOHO MiHIMYM 3 TECTH).
</div>
<?php endif; 7>
</div>
<?php endforeach; 7>

<div class="prediction-box">
<h3>3aranbHuit nporxo3 no npeamery</h3>
<?php

$general history asc = array reverse($all percents for general prediction);
$general prediction = predictNextScore($general history asc);
r>

<?php if ($general prediction !==null): 7>
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<p>Ha ocHOBI quHaMiKu BCiX Bamux TecTiB (<?php echo $grand tests count; 7>

IIT.), OYiKyBaHa OI[IHKA 3a <strong>HaCTyMHHUI TECT 3 I[LOTO MPEeAMETY</Strong>:
<strong><?php echo $general prediction; 7>%</strong></p>

<?php else: 7>
<p>IIpoiaiTk 11e KiJbKa TECTIB, 0O CHCTEMa MOTJIa CIIPOTHO3YBATH Balll

pe3yabTar (moTpidHO MiHIMYM 3).</p>

<?php endif; 7>
</div>

<?php else: 7>

<div class="no-data">Bwu 111e He MPOXOIUIN TECTIB 3 IBOTO MpeAMETY.</div>

<?php endif; 7>

<?php else: 7>

<?php
// cTaTUCTHKA MO YCIX MpeaMeTax

$total all earned = 0;
$total all possible = 0;
$total all tests = 0;
$all_scores sum = 0;

// OTpUMY€EMO BCi pe3yJIbTaTH CTYICHTA HE3aJICKHO Bifl PEAMETY
$sql_all ="SELECT

gr.score AS percent_score,
(SELECT SUM(p.points) FROM questions p WHERE p.quiz_id = q.id) AS

max_points

FROM quiz_results qr
JOIN quizzes q ON qgr.quiz_id = q.id
WHERE qr.student id = ?";

$stmt_all = $db->prepare($sql_all);
$stmt_all->bind param("i", $student id);
$stmt_all->execute();

$res all = $stmt_all->get result();

while($row = $res_all->fetch assoc()) {

}

$max = $row['max_points'] ? $row['max_points'] : 0;
$earned = ($max > 0) ? round(($Srow['percent_score'] / 100) * $max, 1) : 0;

$total all earned += $earned;

$total all possible += $max;
$total all tests++;

$all_scores sum += $row['percent_score'];

$stmt_all->close();
7>

<h3 class="section-title">3aranpna cratucruka (Bci mpeamern )</h3>

<?php if ($total all tests > 0): 7>
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<7php
$avg all = $all scores sum / $total all tests;
77>
<div class="summary-card">
<div class="summary-item">
<h3><?php echo $total all tests; ?></h3>
<p>Bcroro TecTiB npoitaeHo</p>
</div>
<div class="summary-item">
<h3><?php echo $total all earned; ?> <span style="font-size:0.5em;
color:#777;">/ <?php echo S$total all possible; ?></span></h3>
<p>3aranpHuii 6an (cymapHo)</p>
</div>
<div class="summary-item'">
<h3><?php echo round($avg_all, 1); ?>%</h3>
<p>3aranpHa cepeaHs yCHiIHICTh</p>
</div>
</div>

<div style="text-align: center; margin-top: 40px; color: #555;">
<p>00epiTh KOHKPETHHI MIPEAMET 31 CIUCKY BUIIIE, 1100 MOOAYUTH ETaTI3aII0 MO
TeMax Ta MPOTHO3YBaHHS.</p>
</div>

<?php else: 7>
<div class="no-data">Bu 11e He MPONILIN >KOTHOTO TeCTy B cucTeMi.</div>
<?php endif; 7>

<?php endif; 7>
</main>
</body>
</htmlI>

Koxa ¢aitny «submit_test.php»:

<?php

include 'config.php';

check auth(2);

header('Content-Type: application/json');

if (§_SERVER["REQUEST METHOD"] !="POST") {
echo json_encode(['success' => false, 'message' => 'Invalid request']);
exit;

}

$student id =$ SESSION['user id'];

$quiz_id = (int)$ POST['quiz_id'];

$student_answers post = isset($ POST['answers']) ? $§ POST['answers'] : [];
$student text answers = isset($_POST['text answers']) ? $ POST['text_answers'] : [];
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// 36upaemo 1H(}O PO MUTAHHS Ta MAKC Oan
$questions_info = [];

$total possible score = 0;

$has_text questions = false;

$q_stmt = $db->prepare("SELECT id, points, type FROM questions WHERE quiz_id = ?");
$q_stmt->bind_param("i", $quiz_id);
$q_stmt->execute();
$q_res = $q_stmt->get result();
while ($q = $q_res->fetch_assoc()) {
$questions_info[$q['id']] =[
'points' => $q['points'],
'type' => $q['type'],
'correct_ids' =>[],
I;
$total possible_score += $q['points'];
if ($q['type'] == 'text') $has_text questions = true;
}
$q_stmt->close();

// OTpuMy€eMO NpaBUIIbHI BIAMOBI/I AJIsl aBTO-TIEPEBIPKU
foreach ($questions_info as $qid => $info) {
if ($info['type'] !="text') {
$a_stmt = $db->prepare("SELECT id FROM answers WHERE question_id = ? AND
is_correct = 1");
$a_stmt->bind_param("i", $qid);
$a_stmt->execute();
$a_res = $a_stmt->get result();
while ($a = $a_res->fetch_assoc()) {
$questions_info[$qid]['correct ids'][] = $a['id"];
}
$a_stmt->close();
}
h

// 306epexeHHs BIMOBIAEH Ta MiAPaXyHOK
$earned score = 0;
$db->begin_transaction();

try {

$status = $has_text questions ? 'pending' : 'completed';

$result_stmt = $db->prepare("INSERT INTO quiz_results (student id, quiz_id, score, status,
date_taken) VALUES (?, 2, 0, 2, NOW())");

$result_stmt->bind param("iis", $student _id, $quiz_id, $status);

$result_stmt->execute();

$result_id = $db->insert_id;

$result_stmt->close();

$save answ_stmt = $db->prepare("INSERT INTO user_answers (result_id, question_id,
chosen_answer id, text answer, points awarded) VALUES (7, ?,?, 2, D)");

/I A. O6poOKa TeCTOBHX NMUTAHb
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foreach ($student answers post as $q_id => Suser_ans) {
if (lisset($questions_info[$q _id])) continue;
$q_data = $questions_info[$q_id];
$selected ids =is_array($user ans) ? Suser ans : [Suser ans];
$correct_ids = $q_data['correct_ids'];
$points_for q = $q data['points'];

$q_score = 0;
if ($q_data['type'] == 'single") {
if (count($selected ids) == 1 && in_array($selected ids[0], $correct ids)) $q score =
$points_for q;
} elseif ($q_data['type'] == 'multiple’) {
$total correct = count(Scorrect_ids);
if ($total correct > 0) {
$val = $points for q/ Stotal correct;
foreach ($selected ids as $sid) {
if (in_array($sid, $correct_ids)) $q_score += $val;
else $q_score -= $val; // llItpad 3a HENpaBUIBHY
}
b
}
if ($q_score < 0) $q_score = 0;
$earned score += $q_score;

// 36epiraemo BiamoBii. banu 3anucyemMo TiIbKU B IEPUINI PAIOK 7S [IbOTO MUTAHHS
$is_first = true;
foreach ($selected ids as $sid) {
$txt = null;
$pts = $is_first ? $q_score : 0;
$save answ_stmt->bind_param("iiisd", Sresult_id, $q_id, $sid, $txt, $pts);
$save answ_stmt->execute();
$is_first = false;
}
h

/' B. O6pobOKa TEKCTOBUX MUTAHb
foreach ($student text answers as $q_id => $text) {
$text = trim(S$text);
$sid = null;
$pts = 0; // 0 GaiiB 10 MEPEBIPKU BUNTEIEM
$save answ_stmt->bind param("iiisd", $result_id, $q _id, $sid, $text, $pts);
$save answ_stmt->execute();

}

$save answ_stmt->close();

// OHoBIIOEMO pe3ynbTaT B b1

$percentage score = (Stotal possible score > 0) ? ($earned_score / $total possible score) *
100 : 0;

$percentage score = round($percentage score, 2);

$earned score = round($earned score, 2);

$upd = $db->prepare("UPDATE quiz_results SET score = ? WHERE id = ?");



$upd->bind_param("di", $percentage score, $result_id);
$upd->execute();
$upd->close();

$db->commit();

$msg = $has_text questions ? "<span style='color:orange"™BinnpaBieHo Ha IepeBipKy
BuHTeNI0.</span>" : "Tect 3aBepmieHo!";

echo json_encode([
'success' => true,
'earned points' => $earned_score,
'total points' => $total possible score,
'percentage' => $percentage score,
'message' => $msg

Ds

} catch (Exception $e) {
$db->rollback();
echo json_encode(['success' => false, 'message' => 'Error: ' . $e->getMessage()]);

}

7>

Kona dainy «take test.php»:

<?php
include 'config.php';
check auth(2); // Tinbku yueHb

if (isset($_GET['id"])) { header('Location: student dashboard.php'); exit; }
$quiz_id = (int)$_GET['id'];
$student_id =$ SESSION['user id'];

// TlepeBipsieMO, 4H TE€CT B3KE HE MPONIECHO
$check stmt = $db->prepare("SELECT id FROM quiz_results WHERE student id = ? AND
quiz_id = ?");
$check stmt->bind param("ii", $student id, $quiz_id);
$check stmt->execute();
if ($check stmt->get result()->num_rows > 0) {
die("Bwu Bxe npoinum meit tect. <a href='student dashboard.php'>TloBepayTrcr</a>");

}

$check stmt->close();

/I Otpumyemo iHpOpMaIIito mpo TecT (Ha3Ba, Jac)

$quiz_stmt = §db->prepare("SELECT title, time limit FROM quizzes WHERE id = ?");
$quiz_stmt->bind param("i", $quiz_id);

$quiz_stmt->execute();

$quiz = $quiz_stmt->get result()->fetch assoc();

if (!$quiz) die("Tect He 3HaiineH0.");

>
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<IDOCTYPE htmlI>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>TecryBannsa</title>
<style>
/* CTrutl 1IGHTUYHI 1HIITUM CTOpIHKaM */
body { font-family: Arial, sans-serif; margin: 20px; background-color: #f4f4f4; color: #333;
H
header { display: flex; justify-content: space-between; align-items: center; padding-bottom:
10px; border-bottom: 2px solid #ccc; margin-bottom: 20px; }
.timer-box { font-size: 18px; font-weight: bold; color: #d9534f; background-color: #{ff;
padding: Spx 15px; border: 1px solid #ccc; border-radius: 4px; }
.question-container { width: 70%; margin: 0 auto 50px auto; background-color: #fff; border:
2px solid #000; padding: 20px; border-radius: 10px; box-shadow: 0 0 10px rgba(0,0,0,0.1); }
.question-card { margin-bottom: 20px; padding-bottom: 20px; border-bottom: 1px solid
#cce; }
.question-card:last-child { border-bottom: none; }
.question-card h3 { margin-top: 0; font-size: 18px; border-bottom: 1px solid #eee; padding-
bottom: 10px; margin-bottom: 15px; }
.points-badge { font-size: 14px; color: #666; font-weight: normal; float: right; }
.answers label { display: block; padding: 10px; border-bottom: 1px solid #f0f0f0; cursor:
pointer; }
.answers label:hover { background-color: #f1f1f1; }
.submit-btn { display: block; width: 200px; margin: 30px auto; padding: 12px; background-
color: #28a745; color: white; border: 2px solid #000; border-radius: 5px; cursor: pointer; font-
size: 18px; }

/* MonanpHe BIKHO */
.modal-overlay { display: none; position: fixed; z-index: 1000; left: 0; top: 0; width: 100%;
height: 100%; background-color: rgba(0,0,0,0.5); align-items: center; justify-content: center; }
.modal-box { background-color: #fff; width: 400px; padding: 25px; border-radius: 8px;
border: 1px solid #ccc; text-align: center; box-shadow: 0 4px 15px rgba(0,0,0,0.2); }
.modal-title { font-size: 22px; font-weight: bold; margin-bottom: 15px; border-bottom: 1px
solid #eee; padding-bottom: 10px; }
result-value { font-weight: bold; color: #28a745; }
.modal-btn { display: inline-block; margin-top: 20px; padding: 10px 25px; background-
color: #007bff; color: white; text-decoration: none; border-radius: 4px; font-size: 16px; }
</style>
</head>
<body>
<header>
<h1><?php echo htmlspecialchars($quiz['title']); ?></h1>
<div class="timer-box">Uac: <span id="time-display">00:00</span></div>
</header>

<form id="testForm" class="question-container">
<input type="hidden" name="quiz_id" value="<?php echo $quiz id; ?>">

<?php
$q_stmt = $db->prepare("SELECT id, question_text, points, type FROM questions
WHERE quiz_id = ?");
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$q_stmt->bind param("i", $quiz_id);
$q_stmt->execute();
$questions = $q_stmt->get_result();

$q num=1;
while ($q = $questions->fetch_assoc()) {
// Tlinkazka TUIy MATaHHS I CTyACHTA
if ($q['type'] == 'multiple") $StypeText = '(O6epith BCi MpaBUIIbHI BiAMOBII)';
elseif ($q['type'] == "text') $typeText = '(BBeniTh BiAmoBiab BpyuHy)';
else $typeText ='(OGepiTh 0JHY BiANOBI/b)';

echo "<div class='question-card™>";
echo "<h3>".$q num.". " . htmlspecialchars($q['question text']) .

" <br><small style="color:#007bff;>$typeText</small>" .

" <span class="points-badge'>baunis: ".$q['points']."</span></h3>";
echo "<div class='answers"™>";

if ($q['type'] == "text') {
// Tlone g TeKCTy
echo "<textarea name='"text answers[" . $q['id'] . "]' rows="4' style="width:100%;
border-radius:4px; border:1px solid #ccc; padding:10px;' placeholder='"Beenits Bamry
BIAIIOBIOG..."></textarea>";
}else {
// BapianTu BigmoBiaen
$a_stmt = $db->prepare("SELECT id, answer_text FROM answers WHERE
question_id = ?");
$a_stmt->bind_param("i", $q['id"]);
$a_stmt->execute();
$answers = $a_stmt->get result();

$ans_list =[];

while ($a = $answers->fetch_assoc()) { $ans_list[] = $a; }
$a_stmt->close();

shuffle($ans_list);

foreach ($ans_list as $a) {
$radio_id ="ans " . $a['id'];
echo "<label for='$radio_id"™>";
if ($q['type'] == 'multiple’) {
echo "<input type='checkbox' name="answers[" . $q['id'] . "][]' value="". $a['id"] .
" id='$radio_id™>";
} else {
echo "<input type="radio' name="answers[" . $q['id"] . "]' value="". $a['id'] .
id='$radio_id"™>";
}
echo " " . htmlspecialchars($a['answer_text']);
echo "</label>";

}
}

echo "</div></div>";
$q_num++;
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77>
<button type="submit" class="submit-btn">3aBepmutu Tect</button>
</form>

<div id="resultModal" class="modal-overlay">
<div class="modal-box">
<div class="modal-title">Pe3ynpTaT TecTy</div>
<div class="result-text" id="modalMessage"></div>
<div class="result-text">Habpano 6aiiB: <span class="result-value"
id="modalPoints">0/0</span></div>
<div class="result-text">Orinka: <span class="result-value"
id="modalPercent">0%</span></div>
<a href="student dashboard.php" class="modal-btn">Ha romosny</a>
</div>
</div>

<script>
// Tatimep
let timeRemaining = <?php echo $quiz['time limit'] * 60; 7>;
const display = document.getElementByld('time-display");
const form = document.getElementByld('testForm');
const modal = document.getElementByld('resultModal');

function updateTimer() {
let minutes = Math.floor(timeRemaining / 60);
let seconds = timeRemaining % 60;
display.textContent = *$ {minutes}:$ {seconds < 10 ?'0' : "} ${seconds} ;
if (timeRemaining <= 0) { clearInterval(timerInterval); finishTest(); }
timeRemaining--;

h

const timerInterval = setInterval(updateTimer, 1000);

updateTimer();

form.addEventListener('submit', function(e) {
e.preventDefault();
if(confirm('3aBepmuTu Bukonanns tecty?')) finishTest();

1)

async function finishTest() {
clearInterval(timerInterval);
const formData = new FormData(form);
try {
const response = await fetch('submit_test.php', { method: 'POST', body: formData });
const data = await response.json();
if (data.success) {
document.getElementByld('modalPercent').textContent = data.percentage + '%';
document.getElementByld('modalPoints').textContent = data.earned points +'3 '+
data.total points;
document.getElementByld('modalMessage').innerHTML = data.message;
modal.style.display = 'flex';
} else { alert('Tlomuunka: ' + data.message); }
} catch (error) { console.error(error); alert('Ilomunka 3\'ennanns."); }
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window.onbeforeunload = function() { if (modal.style.display !=="flex") return "Tect He

3aBepmieHo!"; };
</script>

</body>

</html>

Kopa ¢aiiany «teacher_dashboard.php»:

<?php
include 'config.php';
check auth(1); // Tinbku ansa Buutenis (poib 1)

// ToJloBHA CTOpiHKA BUNUTEIS
header('Location: teacher quizzes.php');
exit;

7>

Kopa ¢aiiny «teacher grades.php»:

<7php

include 'config.php';

include 'prediction.php'; // IlikIt04€HHS MPOTHO3Y OLIHOK
check auth(1);

$teacher id =$ SESSION['user id'];

$subject id =% SESSION['teacher subject id'];

// OTpuMKa Ha3BU MPEeIMETY

$subject name = "He npusHaueno";

if ($subject_id) {
$sub_stmt = $db->prepare("SELECT name FROM subjects WHERE id = ?");
$sub_stmt->bind param("i", $subject id);
$sub_stmt->execute();
$sub_res = $sub_stmt->get result();
if ($row = $sub_res->fetch_assoc()) { $subject name = $row['name']; }
$sub_stmt->close();

}

$selected class = isset($_GET['class_name']) ? $_ GET['class name'] : ";
$selected student id =isset($ GET['student id']) ? (int)$ GET['student id'] : O;

// OTpuMKa IMEH1 00paHOro CTyAeHTa
$selected student name ="";
if ($selected student id) {

$s name q = $db->query("SELECT name FROM users WHERE id = $selected student id");
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if ($s_row = $s_name g->fetch_assoc()) {
$selected student name = $s_row['name'];

H
}
7>
<IDOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>XKypnan Oninok</title>
<style>
body { font-family: Arial, sans-serif; margin: 20px; background-color: #f4f4f4; color: #333;

/* mamnka */
header {
display: flex;
justify-content: space-between;
align-items: center;
padding-bottom: 10px;
border-bottom: 2px solid #ccc;
margin-bottom: 20px;
background-color: #{ff;
padding: 15px 20px;
border-radius: 5px;
box-shadow: 0 2px 5px rgba(0,0,0,0.05);
}
header h1 { margin: 0; font-size: 24px; }
.user-info { color: #777; font-size: 0.9em; margin-top: 5px; display: block;}

/* masiraris */

nav { display: flex; gap: 10px; }

nav a {
text-decoration: none; color: white; background-color: #6¢757d;
padding: 8px 16px; border-radius: 4px; font-weight: bold; font-size: 14px;
transition: background-color 0.2s;

b

nav a:hover { background-color: #5a6268; }

nav a.active { background-color: #495057; cursor: default; box-shadow: inset 0 2px 4px

rgba(0,0,0,0.2); }
nav a[href="logout.php"] { background-color: #dc3545; }
nav a[href="logout.php"]:hover { background-color: #c82333; }

/* pimpTp */

filters { background: #ftf; padding: 20px; border-radius: 5px; border: 1px solid #ccc;
display: flex; gap: 20px; align-items: flex-end; margin-bottom: 20px; }

filter-group { display: flex; flex-direction: column; }

label { font-weight: bold; margin-bottom: 5px; font-size: 14px; }

select { padding: 8px; min-width: 200px; border: 1px solid #ccc; border-radius: 4px; }

button.btn-reset { padding: 8px 15px; background-color: #6¢757d; color: white; border:
none; border-radius: 4px; cursor: pointer; }

button.btn-reset:hover { background-color: #5a6268; }
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/* cTumi AN CTaTUCTUKH */

.summary-card {
background-color: #{ff; border: 1px solid #ccc; padding: 20px;
border-radius: 5px; margin-bottom: 20px; display: flex;
justify-content: space-around; text-align: center;

H

.summary-item h3 { margin: 5px 0; font-size: 2em; color: #007bff; }

.summary-item p { margin: 0; color: #555; font-size: lem; }

.topic-block {
background: #{ff; border: 1px solid #ccc; border-radius: Spx; margin-bottom: 20px;
¥
.topic-header {
background-color: #e9ecef; padding: 10px 15px; border-bottom: 1px solid #ccc;
display: flex; justify-content: space-between; align-items: center; font-weight: bold;
}

.topic-stats { font-weight: normal; font-size: 0.9em; }

.score-points { font-weight: bold; color: #28a745; }
.score-percent { color: #555; font-size: 0.9em; }

.prediction-box {
margin-top: 20px; padding: 15px;
background-color: #{ff3cd; border: 1px solid #{feeba;
border-radius: S5px; color: #856404;
}
.prediction-box h3 { margin-top: 0; margin-bottom: 10px; font-size: 1.2em; }
.topic-prediction { padding: 10px 15px; background-color: #{0{8ff; border-top: 1px solid
#ccc; font-size: 0.9em; color: #0056b3; }

/* Tabmuns */

.simple-table { width: 100%; border-collapse: collapse; background: #{ff; box-shadow: 0
2px Spx rgba(0,0,0,0.1); border-radius: Spx; overflow: hidden; }

.simple-table th, .simple-table td { padding: 12px 15px; border-bottom: 1px solid #eee; text-
align: left; }

.simple-table th { background-color: #f8f9fa; color: #333; font-weight: bold; }

.no-data { padding: 30px; text-align: center; color: #777; background: #{ff; border-radius:
5px; border: 1px solid #ccc; }
.student-title { font-size: 1.5em; margin-bottom: 15px; color: #333; border-bottom: 2px
solid #007bff; display: inline-block; padding-bottom: 5px; }
</style>
</head>
<body>
<header>
<div>
<h1>Xypnan Ouinok</h1>
<span class="user-info">Bitaemo, <?php echo htmlspecialchars($ SESSION['name']);
7> (Buknamay 3 mpeamerty: <?php echo htmlspecialchars($subject name); ?>)</span>
</div>
<nav>
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<a href="teacher quizzes.php">Moi Tectu</a>
<a href="teacher grades.php" class="active">Oninku YuHiB</a>
<a href="logout.php">Buiitn</a>
</nav>
</header>

<main>
<form class="filters" method="GET">
<div class="filter-group">

<label for="class name">O06epiTh Knac:</label>

<select name="class name" id="class name" onchange="this.form.submit()">
<option value="">-- Bci kiacu --</option>
<?php
$class_sql = "SELECT DISTINCT class_name FROM quizzes WHERE teacher _id

= ? ORDER BY class name";
$c_stmt = $db->prepare($class_sql);
$c_stmt->bind_param("i", $teacher id);
$c_stmt->execute();
$c_res = $c_stmt->get result();
while($row = $¢_res->fetch assoc()){
$sel = ($selected class == $row['class_name']) ? 'selected' : ";
echo "<option value="".$row['class_name']."
$sel>".$row['class_name']."</option>";

b
77>

</select>

</div>

<?php if($selected_class): 7>
<div class="filter-group">
<label for="student id">O06epith Yuns:</label>
<select name="student id" id="student id" onchange="this.form.submit()">
<option value="0">-- Bci yuHi kiacy (3arajabHuii CHCOK) --</option>
<?php
$stud_sql = "SELECT id, name FROM users WHERE role =2 AND class_name =
? ORDER BY name";
$s_stmt = $db->prepare($stud_sql);
$s_stmt->bind param("s", $selected_class);
$s_stmt->execute();
$s res = $s_stmt->get result();
while($row = $s_res->fetch_assoc()){
$sel = ($selected_student id == Srow['id']) ? 'selected' : ";
echo "<option value="".$row['id']."" $sel>".$row['name']."</option>";
h
7>
</select>
</div>
<?php endif; 7>

<div class="filter-group">
<label>&nbsp;</label>
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<a href="teacher grades.php"><button type="button" class="btn-reset">CkunyTtu
¢binpTpu</button></a>
</div>
</form>

<?php if($selected class): 7>

<?php if($selected student id > 0): 7>
<h2 class="student-title">Crarucruka yuns: <?php echo
htmlspecialchars($selected_student name); 7></h2>

<?php
$sql ="SELECT
t.topic_name,
g.id AS quiz id,
g.title AS quiz_title,
gr.score AS percent_score,
gr.date_taken,
(SELECT SUM(p.points) FROM questions p WHERE p.quiz_id = q.id) AS
max_points
FROM quiz_results qr
JOIN quizzes q ON qr.quiz_id = q.id
JOIN topics t ON g.topic_id = t.id
WHERE qr.student_id =? AND q.teacher id =?
ORDER BY t.topic_name, qr.date taken DESC";

$stmt = $db->prepare($sql);

$stmt->bind_param("ii", $selected student id, $teacher id);
$stmt->execute();

$result = $stmt->get result();

$topics_data = [];

$grand total earned = 0;

$grand total possible =0;
$grand tests count = 0;

$all percents_for prediction =[];

while ($row = $result->fetch _assoc()) {
$topic = $row['topic_name'];
$max = $row['max_points'] ? Srow['max_points'] : 0;
$earned = ($max > 0) ? round(($Srow|['percent_score'] / 100) * $max, 1) : 0;

$grand_total earned += $earned;

$grand total possible += $max;
$grand tests count++;

$all percents for prediction[] = $row['percent score'];

if (lisset($topics data[$topic])) {
$topics_data[S$topic] = [
'total earned' => 0, 'total_possible' => 0, 'tests' => [], 'history' => []
I;
h



$topics_data[Stopic]['total _earned'] += $earned;
$topics_data[S$topic]['total possible'] += $max;
$topics_data[Stopic]['history'][] = $row['percent _score'];
$topics_data[Stopic]['tests'][] =
'title' => $row['quiz_title'],
'date' => $row['date taken'],
'earned' => $earned,
'max' => $max,
'percent’ => $row|['percent_score']
I;
j
$stmt->close();
7>

<?php if ($grand_tests_count > 0): 7>
<?php $grand avg percent = array sum($all percents for prediction) /
count($all percents for prediction); 7>
<div class="summary-card">
<div class="summary-item">
<h3><?php echo $grand tests count; ?></h3>
<p>IIpoiineHo tectiB</p>
</div>
<div class="summary-item">
<h3><?php echo $grand total earned; 7> <span style="font-size:0.5em;
color:#777;">/ <?php echo $grand total possible; ?7></span></h3>
<p>3aranpHuii 6an</p>
</div>
<div class="summary-item">
<h3><?php echo round($grand avg percent, 1); 7>%</h3>
<p>CepeaHs yCHiuHIiCcTb</p>
</div>
</div>

<?php foreach ($topics_data as $topic_name => $data): 7>
<7php
$topic_percent = ($data['total possible'] > 0) ? ($data['total earned'] /
$data['total _possible']) * 100 : 0;
// TIporHo3 0aiiB 3a KOHKPETHOIO TEMOIO
$topic_history asc = array_reverse($data['history']);
$topic_prediction = predictNextScore($topic_history asc);
7>
<div class="topic-block">
<div class="topic-header">
<span><?php echo htmlspecialchars($topic _name); ?></span>
<span class="topic-stats">
Bceworo: <?php echo $data['total earned']; 7>/ <?php echo
$data['total possible']; 7> 0.
(<?php echo round($topic_percent, 1); 7>%)
</span>
</div>
<table class="simple-table">
<thead>
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<tr>
<th width="40%">TecTt</th>
<th width="20%">]lata</th>
<th width="20%">banmu</th>
<th width="20%">Pe3ynpTar</th>
</tr>
</thead>
<tbody>
<?php foreach ($data['tests'] as $test): 2>
<tr>
<td><?php echo htmlspecialchars($test['title']); ?></td>
<td><?php echo date("d.m.Y H:i", strtotime(S$test['date'])); 7></td>
<td><span class="score-points"><?php echo $test['earned']; 7>/
<?php echo $test['max']; 7></span></td>
<td><span class="score-percent"><?php echo S$test['percent'];
7>%</span></td>
</tr>
<?php endforeach; 7>
</tbody>
</table>
<?php if ($topic_prediction !== null): 7>
<div class="topic-prediction">
[Tporuo3 Ha HacTymHui Tect 3 TeMu "<?php echo
htmlspecialchars($topic_name); ?>": <strong><?php echo $topic_prediction; ?>%</strong>
</div>
<?php endif; 7>
</div>
<?php endforeach; 7>

<div class="prediction-box">
<h3>IIporno3 ycmimxocti yuns</h3>
<?php
$general history asc = array reverse($all percents for prediction);
$general prediction = predictNextScore($general history asc);
7>
<?php if ($general prediction !== null): 7>
<p>QOuikyBaHa OIliHKa 3a HACTYIHMI TecT 3 npeamery "<?php echo
htmlspecialchars($subject name); ?>": <strong><?php echo $general prediction;
7>%</strong></p>
<?php else: 7>
<p>HenoctaTHbO AaHUX I IPOTHO3YBaHHS (MOTPiOHO MiHIMYM 3
TECTH).</p>
<?php endif; 7>
</div>

<?php else: 7>
<div class="no-data">Ileit yueHs 11e He MPOXOAUB TECTIB 3 BAIIIOTO
npeamerty.</div>
<?php endif; 7>

<?php else: 7>
<table class="simple-table">
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<thead>
<tr>
<th>VYyenp</th>
<th>Tect</th>
<th>Tema</th>
<th>]lara 3gaui</th>
<th>banu</th> <th>Omuinka (%)</th>
</tr>
</thead>
<tbody>
<?php
$query = "SELECT
u.name AS student name,
q.title AS quiz _title,
t.topic_name,
qr.score,
gr.date_taken,
(SELECT SUM(p.points) FROM questions p WHERE p.quiz_id = q.id)
AS max_points
FROM quizzes q
JOIN users u ON u.class_name = q.class_ name AND u.role =2
LEFT JOIN quiz_results qr ON gr.quiz_id = q.id AND qgr.student id =u.id
JOIN topics t ON q.topic_id = t.id
WHERE q.teacher _id =? AND q.class name = ?
ORDER BY u.name, q.title";

$res_stmt = $db->prepare($Squery);
$res_stmt->bind_param("is", $teacher id, $selected class);
$res_stmt->execute();

$results = $res_stmt->get result();

if($results->num_rows > 0) {
while($row = $results->fetch _assoc()) {
// Po3paxyHOK OaitiB
$max = $row['max_points'] ? $row['max_points'] : 0;
$earned = ($row|['score'] !==null) ? round(($row['score'] / 100) * $max, 1) :

echo "<tr>";
echo "<td>" . htmlspecialchars($row['student name']) . "</td>";
echo "<td>" . htmlspecialchars($row['quiz_title']) . "</td>";
echo "<td>" . htmlspecialchars($row['topic_name']) . "</td>";
echo "<td>" . ($row['date taken'] ? date("d.m.Y H:i",
strtotime($row['date taken'])) : '<span style="color:gray">He 31aBaB</span>') . "</td>";
echo "<td>" . (($row['score'] == null) ? "Searned / $max" : '-") . "<d>"; //

banmu
echo "<td>" . ($row]['score'] !==null ? "<strong>".$row['score']."</strong>"
DL <id>"
echo "</tr>";
H
} else {

echo "<tr><td colspan='6' class='no-data>Jlaaux He 3HaiAeHO.</td></tr>";
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>
</tbody>
</table>
<?php endif; 7>

<?php else: 7>
<div class="no-data">byxp nacka, 06epiTh Ki1ac, o0 NeperasTHyTH KXypHan.</div>
<?php endif; 7>
</main>
</body>
</html>

Kona ¢ainy «teacher quiz_students.php»:

<?php

include 'config.php';

check auth(1);

$teacher id =$ SESSION['user id'];
$subject id =$ SESSION['teacher subject id'];

// OTpuMKa Ha3BU MPEIMETY
$subject name ="";
if ($subject id) {
$sub = $db->query("SELECT name FROM subjects WHERE id = $subject id")-
>fetch_assoc();
$subject name = $sub['name'];

}

if (lisset($_GET['quiz_id'])) {
header('Location: teacher quizzes.php');
exit;

}

$quiz_id = (int)$ GET['quiz_id"];

$check = $db->prepare("SELECT title, class name FROM quizzes WHERE id = ? AND
teacher id =7");
$check->bind param("ii", $quiz_id, $teacher id);
$check->execute();
$quiz_info = $check->get result()->fetch assoc();
if (!$quiz_info) die("TecT He 3HaiineHo.");
$check->close();
r>
<IDOCTYPE html>
<html lang="uk">
<head>

<meta charset="UTF-8">

<title>Pe3ynpTatn Tecty</title>
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<style>
body { font-family: Arial, sans-serif; margin: 20px; background-color: #{4f4f4; color: #333;

/* mamnka */
header {
display: flex;
justify-content: space-between;
align-items: center;
padding-bottom: 10px;
border-bottom: 2px solid #ccc;
margin-bottom: 20px;
background-color: #{ff;
padding: 15px 20px;
border-radius: 5px;
box-shadow: 0 2px 5px rgba(0,0,0,0.05);
b
header h1 { margin: 0; font-size: 24px; }
.user-info { color: #777; font-size: 0.9em; margin-top: Spx; display: block;}

/* gasiraris */

nav { display: flex; gap: 10px; }

nav a {
text-decoration: none; color: white; background-color: #6¢757d;
padding: 8px 16px; border-radius: 4px; font-weight: bold; font-size: 14px;
transition: background-color 0.2s;

b

nav a:hover { background-color: #5a6268; }

nav a.active { background-color: #495057; cursor: default; box-shadow: inset 0 2px 4px

rgba(0,0,0,0.2); }
nav alhref="logout.php"] { background-color: #dc3545; }
nav a[href="logout.php"]:hover { background-color: #c82333; }

/* TligzaronoBok */

.sub-header {
margin-bottom: 20px;
background: #{ff; padding: 15px; border-radius: 5px; border: 1px solid #ccc;
display: flex; justify-content: space-between; align-items: center;

b

.quiz-details { font-size: 1.1em; }

.back-link { color: #007bff; text-decoration: none; font-weight: bold; }

/* Tabmuus */

table { width: 100%; border-collapse: collapse; background: #{tf; box-shadow: 0 2px Spx
rgba(0,0,0,0.1); border-radius: 5px; overflow: hidden; }

th, td { padding: 12px 15px; border-bottom: 1px solid #eee; text-align: left; }

th { background-color: #f8f9fa; color: #333; font-weight: bold; }

.btn-view { background-color: #007bff; color: white; padding: 6px 12px; text-decoration:
none; border-radius: 4px; font-size: 13px; }

.btn-view:hover { background-color: #0056b3; }

.score-good { color: green; font-weight: bold; }

.score-bad { color: red; }
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</style>
</head>
<body>
<header>
<div>
<hI>Moi Tectu</h1>
<span class="user-info">Bitaemo, <?php echo htmlspecialchars($ SESSION['name']);
7> (Buknamay 3 npeamety: <?php echo htmlspecialchars($subject name); ?>)</span>
</div>
<nav>
<a href="teacher quizzes.php" class="active">Moi Tectu</a>
<a href="teacher grades.php">Oninku Yuni</a>
<a href="logout.php">Buiitn</a>
</nav>
</header>

<div class="sub-header">
<div class="quiz-details">
PesynbraTtu Tecty: <strong><?php echo htmlspecialchars($quiz_info['title']);
7></strong>
(Knac: <?php echo htmlspecialchars($quiz_info['class_name']); 7>)
</div>
<a href="teacher quizzes.php" class="back-link">«— Hazan no cnucky</a>
</div>

<main>
<table>
<thead>
<tr>
<th>Yuenp</th>
<th>]lara mpoxoxeHHsI</th>
<th>Pe3ymnbrat (%)</th>
<th>/ii</th>
</tr>
</thead>
<tbody>
<7php
$sql = "SELECT u.id as student_id, u.name, qr.score, qr.date taken
FROM quiz_results qr
JOIN users u ON qgr.student id = u.id
WHERE qr.quiz_id = ? ORDER BY u.name";

$stmt = $db->prepare($sql);
$stmt->bind param("i", $quiz_id);
$stmt->execute();

$result = $stmt->get result();

if ($result->num_rows > 0) {
while ($row = $result->fetch _assoc()) {
$score class = ($row['score'] >= 50) ? 'score-good' : 'score-bad';
echo "<tr>";
echo "<td>" . htmlspecialchars($row['name']) . "</td>";
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echo "<td>" . date("d.m.Y H:i", strtotime($row['date taken'])) . "</td>";
echo "<td class='$score class™" . $row|['score'] . "%</td>";
echo "<td><a href='view_result.php?quiz_id=$quiz_id&student id=".
$row['student id'] . "' class='btn-view"]leranpnime</a></td>";
echo "</tr>";
}
} else {
echo "<tr><td colspan='4' style="text-align:center; padding:20px; color:#777;">1lle
HIXTO HE MPOXOIUB Ieh TecT.</td></tr>";
}
$stmt->close();
7>
</tbody>
</table>
</main>
</body>
</html>

Kopa ¢aiiny «teacher quizzes.php»:

<?php

include 'config.php';

check auth(1);

$teacher id =$ SESSION['user id'];
$subject id =$ SESSION['teacher subject id'];

// OTprMKa Ha3BH TPEAMETY BUHTEIS
$subject name = "He npusHaueHo";
if ($subject id) {
$sub_stmt = $db->prepare("SELECT name FROM subjects WHERE id = ?");
$sub_stmt->bind param("i", $subject id);
$sub_stmt->execute();
$sub_res = $sub_stmt->get result();
if ($row = $sub_res->fetch_assoc()) {
$subject name = $row['name';
j

$sub_stmt->close();

}

// OTpUMKa CIHUCKY KJIaciB i QUIBTPY
$classes = [];
$class_stmt = $db->prepare("SELECT DISTINCT class_ name FROM quizzes WHERE
teacher id =? ORDER BY class_name");
$class_stmt->bind param("i", $teacher id);
$class_stmt->execute();
$class_res = $class_stmt->get result();
while ($row = $class_res->fetch _assoc()) {
$classes[] = $Srow(['class name'];

}
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$class_stmt->close();

// O6pobKka
$filter class =isset($_GET['filter class']) ? $_ GET['filter class'] : ";

if (isset($_GET['delete id'])) {
$delete id = (int)$ GET['delete id"];
$check = $db->prepare("SELECT id FROM quizzes WHERE id = ? AND teacher id = ?");
$check->bind param("ii", $delete_id, $teacher id);
$check->execute();
if ($check->get result()->num_rows > 0) {
$db->query("DELETE FROM quiz_results WHERE quiz_id = $delete_id");
$db->query("DELETE FROM quizzes WHERE id = $delete id");
echo "<script>alert('"Tect Bunaneno.";
window.location.href="teacher quizzes.php';</script>";

}
$check->close();

}

77>
<IDOCTYPE html>
<html lang="uk">
<head>

<meta charset="UTF-8">

<title>Moi Tectu</title>

<style>

body { font-family: Arial, sans-serif; margin: 20px; background-color: #f4{4f4; color: #333;

header {
display: flex;
justify-content: space-between;
align-items: center;
padding-bottom: 10px;
border-bottom: 2px solid #ccc;
margin-bottom: 20px;
background-color: #{ff;
padding: 15px 20px;
border-radius: 5px;
box-shadow: 0 2px 5px rgba(0,0,0,0.05);
i
header h1 { margin: 0; font-size: 24px; }

/* Tndopmariis mpo KopuctyBaya */
.user-info { color: #777; font-size: 0.9em; margin-top: Spx; display: block;}

/* Hasiramis */
nav { display: flex; gap: 10px; }

nav a {
text-decoration: none;
color: white;
background-color: #6¢757d;



128

padding: 8px 16px;
border-radius: 4px;

font-weight: bold;

font-size: 14px;

transition: background-color 0.2s;

}

nav a:hover { background-color: #5a6268; }

/* AKTHBHA KHOIKa */
nav a.active {
background-color: #495057;
cursor: default;
box-shadow: inset 0 2px 4px rgba(0,0,0,0.2);

}

/* Knonka Buiitu */
nav a[href="logout.php"] { background-color: #dc3545; }
nav a[href="logout.php"]:hover { background-color: #c82333; }

/* KonTtpom */

.controls { display: flex; justify-content: space-between; align-items: center; margin: 20px
0; }

filter-form select { padding: 8px; border-radius: 4px; border: 1px solid #ccc; min-width:
200px; }

/* Tabmauus */

table { width: 100%; border-collapse: collapse; background: #{tf; box-shadow: 0 2px 5px
rgba(0,0,0,0.1); border-radius: 5px; overflow: hidden; }

th, td { padding: 12px 15px; border-bottom: 1px solid #eee; text-align: left; }

th { background-color: #f8f9fa; color: #333; font-weight: bold; }

tr:last-child td { border-bottom: none; }

/* Kgonku miii B Tabmauin */

btn { padding: 6px 12px; text-decoration: none; border-radius: 4px; color: white; font-size:
13px; display: inline-block; margin-right: 3px; }

.btn-new { background-color: #28a745; padding: 10px 20px; font-size: 15px; font-weight:
bold; }

.btn-new:hover { background-color: #218838; }

btn-edit { background-color: #{fc107; color: #212529; }
.btn-edit:hover { background-color: #¢0a800; }

.btn-delete { background-color: #dc3545; }
.btn-delete:hover { background-color: #c82333; }

.btn-results { background-color: #007bff; }
.btn-results:hover { background-color: #0056b3; }
</style>
</head>
<body>
<header>
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<div>
<hI>Moi Tectu</h1>
<span class="user-info">Bitaemo, <?php echo htmlspecialchars($ SESSION['name']);
7> (Buknamay 3 npeamerty: <?php echo htmlspecialchars($subject name); ?>)</span>
</div>
<nav>
<a href="teacher quizzes.php" class="active">Moi Tectu</a>
<a href="teacher grades.php">Oninku Yuni</a>
<a href="logout.php">Buiitn</a>
</nav>
</header>

<div class="controls">
<a href="create quiz.php" class="btn btn-new">+ CrBopuru HoBuii Tect</a>

<form class="filter-form" method="GET" style="margin:0;">
<label>®inbTp no KIacy: </label>
<select name="filter class" onchange="this.form.submit()">
<option value="">-- Bci kiacu --</option>
<?php foreach ($classes as $cls): 7>
<option value="<?php echo S$cls; ?>" <?php echo ($filter class == $cls) ? 'selected' :
" I>>
<?php echo htmlspecialchars($cls); 7>
</option>
<?php endforeach; 7>
</select>
</form>
</div>

<main>
<table>
<thead>
<tr>
<th>Kiac</th>
<th>Tema</th>
<th>Hazsga Tecty</th>
<th>Yac</th>
<th>ITutanp</th>
<th>/ii</th>
</tr>
</thead>
<tbody>
<?php
$sql = "SELECT
q.id, q.title, gq.time_limit, q.class_name, t.topic_name,
(SELECT COUNT(*) FROM questions WHERE quiz id = q.id) as q_count
FROM quizzes q
JOIN topics t ON q.topic_id = t.id
WHERE q.teacher id =?";

if ($filter_class) {
$sql .=" AND q.class name = ?";
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$sql .=" ORDER BY q.class_name, t.topic_name";

$stmt = $db->prepare($sql);
if ($filter_class) {

$stmt->bind param("is", $teacher id, $filter class);
} else {

$stmt->bind_param("i", $teacher_id);

}

$stmt->execute();
$result = $stmt->get result();

if ($result->num_rows > 0) {
while ($row = $result->fetch assoc()) {
echo "<tr>";
echo "<td><strong>" . htmlspecialchars($row['class_name']) . "</strong></td>";
echo "<td>" . htmlspecialchars($row['topic_name']) . "</td>";
echo "<td>" . htmlspecialchars($row['title']) . "</td>";
echo "<td>" . htmlspecialchars($row['time limit']) . " xB.</td>";
echo "<td>" . $row['q_count'] . "</td>";
echo "<td>";
echo "<a href="teacher _quiz_students.php?quiz_id=" . $row['id"] .
btn-results™Pe3ynpraTn</a>";
echo "<a href='edit_quiz.php?id="". $row['id'] . "' class='btn btn-edit™>Pex.</a>";
echo "<a href="teacher_quizzes.php?delete id=" . $row['id"] . "' class="btn btn-
delete' onclick="return confirm(\"Bunanutu?\");>X</a>";
echo "</td>";
echo "</tr>";
}
} else {
echo "<tr><td colspan='6' style="text-align:center; padding:20px;
color:#777;">TecriB He 3HalIeHO. </td></tr>";
}
$stmt->close();
>
</tbody>
</table>
</main>
</body>
</html>

m

class="btn

Kona dainy «view_result.php»:

<?php
include 'config.php';

if (isset($_SESSION['user_id'])) { header('Location: index.php'); exit; }
$current user id=$ SESSION['user id'];
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$user _role =$ SESSION['role'];

$quiz_id =isset($_GET['quiz_id']) ? (int)$ GET['quiz_id'] : (isset($_GET['id']) ?
(int)$_GET['id'] : 0);
if ('$quiz_id) {

if ($user_role == 1) header('Location: teacher quizzes.php');

else header('Location: student dashboard.php');

exit;

}

if ($user_role == 2) {
$target student id = $current user id,;
$back link = "student_dashboard.php";
} elseif (Suser_role ==1) {
$check = $db->prepare("SELECT id FROM quizzes WHERE id = ? AND teacher id = ?");
$check->bind_param("ii", $quiz_id, $current user id);
$check->execute();
if ($check->get result()->num_rows == 0) die("loctyn 3ab6oponeHo.");

if (lisset($_GET['student id'])) die("ITomunka: He o6pano cryaenra.");
$target student id = (int)$ GET['student id'];
$back link = "teacher quiz_students.php?quiz_id=". $quiz id;

} else { die("Tlommnka."); }

$res_query = $db->prepare("SELECT 1id, score, date taken, status FROM quiz_results WHERE
student id =? AND quiz_id = ?");

$res_query->bind_param("ii", $target_student id, $quiz_id);

$res_query->execute();

$quiz_result data = $Sres_query->get_result()->fetch assoc();

$res_query->close();

if (!$quiz_result data) die("Pe3ynbrar He 3Haii1eHO.");
$result id = $quiz_result data['id'];

// O6poOKa OLIHIOBaHHS BUUTEIEM

if (§_SERVER['REQUEST _METHOD'] == "POST' && isset($§ POST['grade question id'])) {
if (Suser_role != 1) die("TijapKu BUNUTEIIL MOXE OIIHIOBATH.");
$q_id to grade = (int)§ POST['grade question id'];
$points_given = (float)$ POST['points_given'];

// OHOBNIEHHA OalliB 32 KOHKPETHE MUTAHHS B USET answers

$upd ans = $db->prepare("UPDATE user answers SET points awarded = ? WHERE
result_id =? AND question_id = ?");

$upd ans->bind param("dii", $points given, Sresult id, $q id to grade);

$upd _ans->execute();

$upd _ans->close();

// mepepaxyHOK OajiB

$sum_q = $db->query("SELECT SUM(points_awarded) as total FROM user_answers
WHERE result_id = $result id");

$total earned = $sum_q->fetch_assoc()['total'];
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// MakcumanbHuil 0an

$max_q = $db->query("SELECT SUM(points) as total FROM questions WHERE quiz_id =
$quiz_id");

$max_possible = $max_g->fetch_assoc()['total'];

$new percent = ($total earned / $max_possible) * 100;

// OHOBJICHHSI PE3YJIbTATY 1 CTATYCy

$upd res = $db->prepare("UPDATE quiz_results SET score = ?, status = 'completed’ WHERE
id=?");

$upd res->bind param("di", Snew percent, $result _id);

$upd res->execute();

header("Location: view_result.php?quiz_id=$quiz_id&student id=S$target student id");
exit;

}

$quiz_info = $db->query("SELECT title FROM quizzes WHERE id = $quiz_id")-
>fetch_assoc();

$student_info = $db->query("SELECT name FROM users WHERE id = $target student id")-
>fetch_assoc();

// 3aBaHTa)KE€HHS BIIOBI/I CTyIEHTA
$user_answers = [];
$ua_query = $db->prepare("SELECT question_id, chosen_answer_id FROM user _answers
WHERE result id = ?");
$ua_query->bind param("i", $result_id);
$ua_query->execute();
$ua res = $ua_query->get result();
while (Srow = $ua_res->fetch _assoc()) {
if(Srow['chosen_answer id']) $user _answers[$row['question_id']][] =
$row['chosen_answer id'];
}
$ua_query->close();
7>
<IDOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>Pe3ynbTart Tecty</title>
<style>
body { font-family: Arial, sans-serif; margin: 20px; background-color: #4f4f4; color: #333;
}
header { background-color: #fff; padding: 15px 20px; border-radius: 5px; border-bottom:
2px solid #ccc; margin-bottom: 20px; display: flex; justify-content: space-between; align-items:
center; box-shadow: 0 2px 5px rgba(0,0,0,0.05); }
header h1 { margin: 0; font-size: 24px; }
.back-btn { text-decoration: none; color: #007bff; font-weight: bold; padding: 8px 15px;
border: 1px solid #007bff; border-radius: 4px; }
.student-name-label { display: block; font-size: 0.9em; color: #555; margin-top: Spx; }
.container { max-width: 800px; margin: 0 auto; }
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.summary-box { background: #fff; padding: 25px; border-radius: 8px; border: 1px solid
#ccc; text-align: center; margin-bottom: 30px; box-shadow: 0 4px 10px rgba(0,0,0,0.05); }
.summary-score { font-size: 3em; color: #28a745; font-weight: bold; margin: 10px 0; }
.status-pending { color: orange; font-weight: bold; }
.question-card { background: #fff; padding: 20px; border-radius: 8px; border: 1px solid
#ddd; margin-bottom: 20px; box-shadow: 0 2px Spx rgba(0,0,0,0.05); }
.question-text { font-size: 1.1em; font-weight: bold; margin-bottom: 15px; border-bottom:
1px solid #eee; padding-bottom: 10px; }
.points { font-size: 0.8em; color: #777; font-weight: normal; float: right; background:
#1819fa; padding: 2px 8px; border-radius: 10px; border: 1px solid #eee; }
.answer-item { padding: 12px; margin-bottom: 8px; border-radius: 4px; border: 1px solid
#eee; display: flex; justify-content: space-between; align-items: center; background-color: #{ff; }
.correct-answer { background-color: #d4edda; border-color: #c3eb6c¢b; color: #155724; }
.wrong-choice { background-color: #{8d7da; border-color: #5c6c¢b; color: #721c24; }
.user-choice-marker { font-weight: bold; font-size: 0.85em; text-transform: uppercase;
margin-left: 10px; }
.text-answer-box { background: #91919; padding: 15px; border: 1px solid #ccc; border-
radius: 4px; font-style: italic; }
</style>
</head>
<body>

<header>
<div>
<h1>Pe3ynbrat: <?php echo htmlspecialchars($quiz_info['title']); ?></h1>
<?php if($user_role ==1): 7>
<span class="student-name-label">Yuensn: <strong><?php echo
htmlspecialchars($student info['name']); ?></strong></span>
<?php endif; 7>
</div>
<a href="<?php echo $back link; ?>" class="back-btn">«— Hazan</a>
</header>

<div class="container">
<div class="summary-box">
<div>3aranbHuii pezynprar</div>
<div class="summary-score"><?php echo $quiz_result_data['score']; 7>%</div>
<?php if($quiz_result data['status'] == 'pending'): 7>
<div class="status-pending">Ouikye nepepipku Buntenem</div>
<?php endif; 7>
<div style="color: #777; margin-top: 5px;">Jlara: <?php echo date("d.m.Y H:i",
strtotime($quiz_result data['date taken'])); ?></div>
</div>

<?php

$q_stmt = $db->prepare("SELECT id, question_text, points, type FROM questions WHERE
quiz_id = ? ORDER BY id ASC");

$q_stmt->bind param("i", $quiz_id);

$q_stmt->execute();

$questions = $q_stmt->get _result();

$count = 1;
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while ($q = $questions->fetch_assoc()) {
echo "<div class='question-card™>",;
echo "<div class='question-text™{$count}. " . htmlspecialchars($q['question_text']) .
" <span class="points™" . $q['points'] . " 6.</span></div>";

if ($q['type'] == "text') {
// TekcToBa BIAIIOBIIEL
$txt_q = $db->query("SELECT text_answer, points awarded FROM user_answers
WHERE result_id = $result_id AND question_id =" . $q['id"]);
$txt_row = $txt_qg->fetch_assoc();
$student text = $txt row ? $txt row['text answer'] : ";
$awarded = $txt_row ? $txt_row['points_awarded'] : 0;

echo "<div class="text-answer-box"™" . nl2br(htmlspecialchars($student text)) . "</div>";

if ($user_role == 1) {
// dopma OLIHIOBaHHS
echo "<form method="POST' style="margin-top:15px; display:flex; gap:10px; align-
items:center; background:#e9ecef; padding:10px; border-radius:4px;™>";
echo "<input type="hidden' name='grade question_id' value="". $q['id'] . ">";
echo "<label><strong>Ouinka:</strong></label>";
echo "<input type="number' name='points_given' value='"$awarded' min='0' max=""".
$q['points'] . "' step='0.1" style="'width:60px; padding:5px;™>";
echo " /" . $q['points'];
echo "<button type="submit' style='margin-left:auto; background:#28a745;
color:white; border:none; padding:6px 12px; cursor:pointer; border-
radius:4px;">36eperru</button>";
echo "</form>";
}else {
// BuBIJT OIIIHKH
echo "<div style="margin-top:10px; color:#28a745; font-weight:bold;">Ouinka
Buntesst: $awarded /" . $q['points'] . "</div>";

}

}else {

// TecToBa BIAIIOBIAb

$a_stmt = $db->prepare("SELECT id, answer_text, is_correct FROM answers WHERE
question_id =? ORDER BY id ASC");

$a_stmt->bind param("i", $q['id']);

$a_stmt->execute();

$answers = $a_stmt->get_result();

$user_choices = isset($Suser_answers[$q['id"]]) ? Suser_answers[$q['id"]] : [];

while ($a = $answers->fetch_assoc()) {
$class =""; $Smarker ="";
$isSelected = in_array($a['id'], $user_choices);

if ($a['is_correct']) {
$class = "correct-answer";

$marker = $isSelected ? "v' Bu o6panu (Bipuo)" : "V IIpaBuibHa BianoBias";
} elseif ($isSelected) {
$class = "wrong-choice";
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$marker =" X Bu ob6pau (Hesipro)";
}

echo "<div class='answer-item $class™";

echo "<span>" . htmlspecialchars($a['answer_text']) . "</span>",

if ($marker) echo "<span class='user-choice-marker>$marker</span>";
echo "</div>";

b
}

echo "</div>";
$count++;
}
$q_stmt->close();
7>
</div>
</body>
</html>

Kopa ¢aiiny «<admin_dashboard.php»:

<?php
include 'config.php';
check auth(3); / Joctyn Tinmbku 1yist AIMiHICTpaToOpa

// Jlorika BUIQICHHS
if (isset($_GET['delete id'])) {
$del id = (int)$ GET['delete id'];

// He MOKHA BUIAIUTH CaMOro cede
if ($del_id ==$_SESSION['user_id"]) {
echo "<script>alert('"He MoxHa BUIaIuTH BlacHUM akayHT!');
location.href="admin_dashboard.php';</script>";
exit;

}

// 113HaeMOCh pOJIb KOPUCTyBayua Nepe]] BUAATIECHHIM
$role_q = $db->query("SELECT role FROM users WHERE id = $del_id");

if ($role_g->num_rows > 0) {
$target role = $role qg->fetch assoc()['role'];

// OUuIeH s TaHuX
if ($target role == 1) { // Slkuo ne Bunrens
// 3HaxoIMMO BC1 HOTO TECTH
$quizzes = $db->query("SELECT id FROM quizzes WHERE teacher id = $del id");
while ($q = $quizzes->fetch assoc()) {
$qid = $q['id'];

// Bunansemo pe3ysbTaTH Y4HIB 3a 11l TECTH
$db->query("DELETE FROM quiz_results WHERE quiz_id = $qid");
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$db->query("DELETE FROM questions WHERE quiz_id = $qid");

}

// BunaneHHs TecTiB
$db->query("DELETE FROM quizzes WHERE teacher id = $del id");

} elseif ($target role ==2) {
/I Inst yaus
// Bunansiemo 3araibHi pe3yIbTaTi
$db->query("DELETE FROM quiz results WHERE student id = $del id");
// BupansiemMo aeTaibHi BIIIOBIII HA TUTAHHS

}

// diHabHE BUIAJICHHS KOPUCTYyBaya 3 CUCTEMU

if ($db->query("DELETE FROM users WHERE id = $del id")) {
header("Location: admin_dashboard.php");
exit;

}else {
echo "ITomunka Buganedus: " . $db->error;

}
j
}

// OTpuMaHHS COHUCKY KOPUCTYBayiB

$sql = "SELECT users.*, subjects.name as subject name
FROM users
LEFT JOIN subjects ON users.subject_id = subjects.id
ORDER BY role DESC, name ASC";

$users = $db->query($sql);

7>

<IDOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>Ilanens AnminicTpaTopa</title>
<style>
body { font-family: Arial, sans-serif; padding: 20px; background: #{4{4{4; color: #333; }

/* Hlanka */

.header {
display: flex; justify-content: space-between; align-items: center;
background: #fff; padding: 15px 20px; border-radius: 5px;
box-shadow: 0 2px 5px rgba(0,0,0,0.1);

i

hl { margin: 0; font-size: 24px; }

Jogout-btn { color: #dc3545; text-decoration: none; font-weight: bold; }

Jogout-btn:hover { text-decoration: underline; }

/* Knonku kepyBaHHs */
.controls { margin: 20px 0; display: flex; gap: 10px; }
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.btn { padding: 10px 15px; text-decoration: none; color: white; border-radius: 4px; font-
size: 14px; display: inline-block; font-weight: bold; transition: background 0.2s; }

.btn-add { background: #28a745; } /* 3enena */
.btn-add:hover { background: #218838; }

.btn-subjects { background: #17a2b8; } /* bnakutHa */
.btn-subjects:hover { background: #138496; }

/* TaOmums */

table { width: 100%; border-collapse: collapse; background: #{ff; border-radius: 5px;
overflow: hidden; box-shadow: 0 2px 5px rgba(0,0,0,0.1); }

th, td { padding: 12px 15px; text-align: left; border-bottom: 1px solid #eee; }

th { background-color: #343a40; color: white; }

tr:hover { background-color: #91919; }

// Bermki ponei

.badge { padding: 4px 8px; border-radius: 4px; color: white; font-size: 0.8em; font-weight:
normal; }

.badge-admin { background: #dc3545; } /* UepBonuii */

.badge-teacher { background: #007bff; } /* Cuniit */

.badge-student { background: #28a745; } /* 3encunii */

/* Knonku B Tabmwmi */
btn-sm { padding: 5px 10px; font-size: 12px; font-weight: normal; }
btn-edit { background: #{fc107; color: #333; }
btn-edit:hover { background: #e0a800; }
.btn-del { background: #dc3545; }
.btn-del:hover { background: #c82333; }
</style>
</head>
<body>

<div class="header">
<h1>KepyBaunns cucremoro</h1>
<div>
Bu ygiiinum six: <b><?php echo htmlspecialchars($ SESSION['name']); 7></b> |
<a href="logout.php" class="logout-btn">Buiitn</a>
</div>
</div>

<div class="controls">
<a href="admin_edit user.php" class="btn btn-add">+ /lonatu HOBOrO KOpHCTYyBaua</a>
<a href="admin_subjects.php" class="btn btn-subjects">KepyBanus npenmeramun</a>
</div>

<table>
<thead>
<tr>
<th>ID</th>
<th>T1Ib</th>
<th>Jlorin</th>
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<th>Ponp</th>
<th>lerani (Knac / [Ipenmer)</th>
<th>Jlii</th>
</tr>
</thead>
<tbody>
<?php while($u = $users->fetch_assoc()): 7>
<tr>
<td><?php echo $u['id']; ?7></td>
<td><?php echo htmlspecialchars($u['name']); ?></td>
<td><?php echo htmlspecialchars($u['login']); ?></td>
<td>
<?php
if ($u['role'] == 3) echo "<span class='badge badge-admin'>A nmin</span>"|
elseif ($u['role'] == 1) echo "<span class='badge badge-teacher'>Bunrenp</span>";
elseif ($u['role'] == 2) echo "<span class='badge badge-student™>Yuenp</span>";
77>
</td>
<td>
<?php
if (Su['role'] ==2) {
echo "Kiac: <strong>" . htmlspecialchars($u['class_name']) . "</strong>";
} elseif ($u['role'] == 1) {
echo "TIpeamer: <strong>" . htmlspecialchars($u['subject name'] ?? 'He Bka3zaHo')
. "</strong>";
} else {

non,

echo "-";

}

7>
</td>
<td>
<a href="admin_edit_user.php?id=<?php echo $u['id']; ?>" class="btn btn-sm btn-
edit">Pen.</a>

<?php if (Su['id"] !=$_SESSION['user_id']): 7>
<a href="?delete_id=<?php echo $u['id']; ?>" class="btn btn-sm btn-del"
onclick="return confirm('Bu BneBueni? \n\nfkmo e BUNTEJIb: OynyTh BuaaneHi Bci ioro
TeCTH Ta pe3ysbTaT yuHiB.\nfkuio ne YUEHb: OyayTe BuganeHi Bci Horo
ominku.');">Bug.</a>
<?php endif; 7>
</td>
</tr>
<?php endwhile; 7>
</tbody>
</table>

</body>
</html>
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Kon ¢aiinny «<admin_edit_user.php»:

<?php
include 'config.php';
check auth(3); / Joctyn Tinbku Uit aqMiHa

$id = isset($_GET['id']) ? (int)$_GET['id"] : 0;
$user = ['name'=>", 'login'=>", 'role'=>2, 'class name'=>", 'subject id'=>0];
$is_edit = false;

// micTaemo maHi s pefaryBaHHs
if ($id) {
$is_edit = true;
$stmt = $db->prepare("SELECT * FROM users WHERE id = ?");
$stmt->bind_param("i", $id);
$stmt->execute();
$user = $stmt->get result()->fetch assoc();
if (!$user) die("KopucryBaya He 3HaiieH0");

}

// OTpUMy€MO CIIMCOK TPeAMETIB 1 popMHu
$subjects = $db->query("SELECT * FROM subjects ORDER BY name");

// OBPOBKA ®OPMU
if (§_SERVER['REQUEST METHOD'] === 'POST") {
$name =$ POST['name'];
$login =$_POST['login'];
$role = (int)$_POST['role'];
// SIK1I0 POJIb HE YUYEHb, KITaC OUHIIAEMO. SIKIIIO HE BUNUTENb, MIPEAMET OYHIIIAEMO.
$class name = ($role ==2) ? § POST['class_name'] : NULL;
$subject id = ($role == 1) ? (int)$ POST['subject id'] : NULL;
$password = $§ POST['password'];

if ($is_edit) {
// OHOBJICHHS
$sql = "UPDATE users SET name=?, login=?, role=?, class_name=?, subject id=?
WHERE 1d=?";
$stmt = $db->prepare($sql);
$stmt->bind_param("ssisi", $name, $login, $role, $class_name, $subject id, $id);
$stmt->execute();

// OHOBJEHHS MAPOJIS TUTBKH SKIIO BBEJICHO HOBHIA

if (lempty($password)) {
$hash = password hash($password, PASSWORD_ DEFAULT);
$db->query("UPDATE users SET password='$hash' WHERE id=$id");

}

} else {

// CTBOpeHHs

if (empty($password)) die("Tlomusnka: [Taposb 000B'SI3KOBHIT It HOBOTO KOpPHCTyBaya.");

$hash = password hash($password, PASSWORD DEFAULT);
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$sql = "INSERT INTO users (name, login, password, role, class_name, subject id)
VALUES (?,2,2,2,7, )",

$stmt = $db->prepare($sql);

$stmt->bind _param("sssisi", $name, $login, $hash, $role, $class name, $subject id);

$stmt->execute();

}

// TIoBepHEHHS A0 CIIUCKY
header("Location: admin_dashboard.php");
exit;

}

r>

<IDOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title><?php echo $is_edit ? 'Penarysanns’ : 'HoBuii'; 7> kopuctyBau</title>
<style>
body { font-family: Arial, sans-serif; background: #f4f4f4; padding: 20px; display: flex;
justify-content: center; }
form-container { background: #fff; padding: 30px; border-radius: Spx; width: 400px; box-
shadow: 0 4px 10px rgba(0,0,0,0.1); }
h2 { margin-top: 0; text-align: center; color: #333; }

form-group { margin-bottom: 15px; }

label { display: block; margin-bottom: 5px; font-weight: bold; color: #555; }

input[type="text"], select { width: 100%; padding: 10px; border: 1px solid #ccc; border-
radius: 4px; box-sizing: border-box; }

button { width: 100%; padding: 12px; background: #28a745; color: white; border: none;
border-radius: 4px; font-size: 16px; cursor: pointer; margin-top: 10px; }
button:hover { background: #218838; }

.cancel-btn { display: block; text-align: center; margin-top: 15px; color: #007bff; text-
decoration: none; }
</style>
</head>
<body>

<div class="form-container">
<h2><?php echo $is_edit ? 'PenaryBanns’ : 'Ctopenss'; 7></h2>

<form method="POST">
<div class="form-group">
<label>I11b:</label>
<input type="text" name="name" value="<?php echo htmlspecialchars($user['name']);
?7>" required placeholder="IBanoB IBan">
</div>

<div class="form-group">
<label>Jlorin:</label>
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<input type="text" name="login" value="<?php echo htmlspecialchars($user|['login']);
7>" required>
</div>

<div class="form-group">
<label>ITapoas <?php if($is_edit) echo '<small style="font-weight:normal">(3anurire
MyCTHUM, 11100 He 3MiHIOBaTH )</small>'; 7>:</label>
<input type="text" name="password" placeholder="Bgenits mapoun">
</div>

<div class="form-group">
<label>Ponb:</label>
<select name="role" id="roleSelect" onchange="toggleFields()">
<option value="2" <?php if(Suser['role'|==2) echo 'selected'; ?7>>VYuenp</option>
<option value="1" <?php if($user['role'|==1) echo 'selected'; ?>>Bunrenr</option>
<option value="3" <?php if(Suser['role']==3) echo 'selected';
7>>A nmiHicTpatop</option>
</select>
</div>

<div class="form-group" id="studentFields">
<label>Kuac (ms yuns):</label>
<input type="text" name="class name" value="<?php echo
htmlspecialchars($user['class_name'] ?? "); ?>" placeholder="Hampuxmaa: 10-A">
</div>

<div class="form-group" id="teacherFields" style="display:none;">
<label>ITpeamer (s Bumtens ):</label>
<select name="subject_id">
<option value="0">-- He o6pano --</option>
<?php while($s = $subjects->fetch _assoc()): 7>
<option value="<?php echo $s['id']; ?>" <?php if(($user['subject id']??0) ==
$s['id']) echo 'selected’; ?2>>
<?php echo htmlspecialchars($s['name']); 7>
</option>
<?php endwhile; 7>
</select>
</div>

<button type="submit">36eperru</button>
<a href="admin_dashboard.php" class="cancel-btn">CkacyBaru</a>
</form>
</div>

<script>
/I CKpUNIT 1Sl TIOKa3y/TMPUXOBYBAHHSI TOJIIB 3aJIEKHO B PO
function toggleFields() {
let role = document.getElementByld('roleSelect').value;
let studentDiv = document.getElementByld('studentFields');
let teacherDiv = document.getElementByld('teacherFields');

if (role =="2") { // Yuenp
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studentDiv.style.display = 'block’;
teacherDiv.style.display = 'none';
} else if (role =="1") { // Buutenp
studentDiv.style.display = 'none',
teacherDiv.style.display = 'block’;
} else { // Anmin
studentDiv.style.display = 'none';
teacherDiv.style.display = 'none';

}
b

// 3amyck Mpyu 3aBaHTaXKEHHI CTOPIHKH, 11100 BCTAHOBUTH MPABWJIBHUK CTaH MPHU
penaryBaHHi
toggleFields();
</script>

</body>
</html>

Kopa ¢gaiiny «<admin_subjects.php»:

<?php
include 'config.php';
check auth(3); // Tinbku ania agminy

// JomaBaHHs IPEAMETY
if (§_SERVER['REQUEST METHOD'] ==="POST' && isset($_POST['new_subject'])) {
$name = trim($_POST['subject name']);
if (lempty($name)) {
// TlepeBipka 4 TakUi BXKe €
$check = $db->query("SELECT id FROM subjects WHERE name = '$name'");
if ($check->num_rows == 0) {
$stmt = $db->prepare("INSERT INTO subjects (name) VALUES (?)");
$stmt->bind_param("s", $name);
$stmt->execute();
$stmt->close();
} else {
$error = "Takuit mpeamer Bxe icHye!";

h
}
h

// BunaneHHs npeaMeTry
if (isset($_GET['delete id'])) {

$del id = (int)$_ GET['delete id'];

// CioyaTky mepeBipsieMo, YU He MPUB'SI3aHUI TPEIMET 10 BUUTETIB 200 TeCTiB (11 BAXKIUBO
JUTS TTUTICHOCT )

$db->query("DELETE FROM subjects WHERE id = $del_id");

header("Location: admin_subjects.php");

exit;
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$subjects = $db->query("SELECT * FROM subjects ORDER BY name ASC");
r>

<IDOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>KepyBanns npeameramu</title>
<style>
body { font-family: Arial, sans-serif; padding: 20px; background: #f4f4f4; display: flex;
flex-direction: column; align-items: center; }
.container { background: #fff; padding: 30px; border-radius: Spx; width: 500px; box-
shadow: 0 4px 10px rgba(0,0,0,0.1); }
h2 { margin-top: 0; text-align: center; }

form { display: flex; gap: 10px; margin-bottom: 20px; border-bottom: 1px solid #eee;
padding-bottom: 20px; }

input[type="text"] { flex-grow: 1; padding: 10px; border: 1px solid #ccc; border-radius:
4px; }

button { padding: 10px 20px; background: #28a745; color: white; border: none; border-
radius: 4px; cursor: pointer; }

button:hover { background: #218838; }

table { width: 100%; border-collapse: collapse; }
td { padding: 10px; border-bottom: 1px solid #eee; }
.del-btn { color: #dc3545; text-decoration: none; font-weight: bold; float: right; }
.back-link { display: block; margin-bottom: 15px; text-decoration: none; color: #007bff; }
</style>
</head>
<body>

<div class="container">
<a href="admin_dashboard.php" class="back-link">«— Ha3an B anmin-nanenp</a>
<h2>Cnucox npeamertiB</h2>

<?php if(isset($error)) echo "<p style='color:red>$error</p>"; 7>

<form method="POST">
<input type="hidden" name="new_subject" value="1">
<input type="text" name="subject name" placeholder="Ha3Ba HoBOTO NpeameTy (Harp.
['eorpadis)" required>
<button type="submit">JogaTu</button>
</form>

<table>
<?php while($s = $subjects->fetch_assoc()): 7>
<tr>
<td><?php echo htmlspecialchars($s['name']); 7></td>
<td>
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<a href="?delete_id=<?php echo $s['id"]; 7>" class="del-btn" onclick="return
confirm('Bunanurtu neit npeamer?');">x</a>
</td>
</tr>
<?php endwhile; 7>
</table>
</div>

</body>
</html>
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Anoranin: B pobori posradHyTo akTywlbHe NHTaHHA NUIBMINCHHA HAaMiHOCTI Ta 3aXHCTY
NEPCOHANBHHX [aHHX KOPHCTYBAYIE Ta 3JAKAAMY OCBITH JUIA PECYpCy AMCTAHINIHOIO HABYAHHA.
[poBeneHo aHani3 ICHYIOHHX METOJIB 3AXHCTY JaHHX Ha Be0-cTopiHKaX, iX edeKTHBHOCTI,
AKTYAIBHOCTI Ta 0co0MHBOCTEN 3aCTOCYBAHHA, TAKOK MNPOAHANIIOBAHO METO/M 3AXHCT NApO/IIE Ta X
HAHICTE.
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ANALYSIS OF DATA PROTECTION METHODS AND FUNCTIONS FOR DISTANCE
LEARNING RESOURCES
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Abstract.The paper considers the current 1ssue of increasing the rehability and protection of
personal data of users and educational institutions for a distance learning resource. An analysis of
existing methods of data protection on web pages, their effectiveness, relevance and application
features, a nd methods of password protection and their reliability are also analyzed.

Keywords: data protection, encryption, resource, distance learning, load, server

AKTYAJIBHICTE POBOTH. 3 nepexogom go gucraniiinux dops Hasuanug nurauus beaneku
AauMy kopHeTyBawis Hadyno we Guikwol paxausocti. Oceitil nuarhopmy chorogni of cauyioTs
THCA'I KOPHCTYBatiB, Bl CTYACHTIB 10 BHKIAJA4IBE, WO NpalioloTh 13 NepcoHalbHHMH aKayHTaMH Ta
koH(IeHIpiiHOW Hgopsmameto [ 1]

CucTemH JucTaHmiiHoro HapdaHHA 30cpiraloTs 3Ha4Hl oOcArH ocoOHCTOI Ta aKaleMIMHOL
iHGopMai, AKa NUUIACTHCA PHIHKAM WIOBAHBAHE | BHTOKIB. YPasqHBOCTI B 3AXHCT] JAHHX MOKYTh
NPHIBECTH J10 CEPHOIHMX HACALIKIB, SK-OT BUTIK JaHuX, (inancosi sTpat abo HABITE NOPYUICHHSA
penyTaiil ocBITHROrO 3aKnany [2].

Takox saknueuM QakTopoM € BUIOBIIHICTE BHMOraM 3aKOHOJABCTBA NP0 3AXHCT JaHHX.
VpaxysaHHS BHMOT LHX JAKOHOMABCTE POOHTL BIPOBAKEHHN HaJIHHMX cHcTeM 3axucry [3] wme
DLk AKTYANLHIHM.

Buacniiok WENAKOrO Ppo3IBHTKY TeXHOMOr Ta MeToNlB 4Tak IJ0BMMCHEKH  noctifino
BAOCKOHAMIOIOTE CBOI METOAM A OoTpUManus focryny o koudigempiinux manux. Ha ponauy,
PO3BHTOK TEXHOIOI WTYYHOro HTENEKTY Ta MAIHHHOID HABMAHHA [J03BOJISE CTBOPIOBATH CKIIA/IHI
aTaKH, AKI BAKKO po3NiHATH O¢3 BIANOBIAHOIO 3aXHeTy. Y 383Ky 3 LHM aHAN? T4 OHOBICHHA
METOJIB 3aXHCTY JaHHX € HeOOXUIHHMH U1 MATPHMaHHA Oeanekn ociTHIX naatdops [1].

Omke np pospobinl nomdHHX cHeTeM# De3melll JaHHX Ta 3aXHCTY NepCoHANbHOI 1H(OopMaIi Mae
NPHAVIATHCH BEIHKA YBATa 3 YPAXYBAHHA YCIX BHIIE nepenidennx Gaktopis [4].
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BCTYTL las edexrnsroro safemnedenns Oeinexn Bad/IHBO POIyMITH, 3 SKHMH 3arpoiasu
CTHEATRC ocrITHI ItaTdopymi. OCHOBHI 3arpoad BEIIOYAKTL [5-T]:

BuTIK Jauix — ypauIMBOCTI B cHeTeMax Deineky, Kl MOKYTE NPHIBECTH 10 HeCaHKUIOHOBAHOIO
AOCTYIY [0 NepeoHansiol wdopmMaiii, Hanpukiay, obIKoBHX 3aNHCIB, peIyiLTaTie Hasvanus abo
ocoBHETHX JaHHX CTYICHTIB.

MUUHHr — MeTol OTPHMAHHA JOCTYNY A0 kondiacHmiinoi 1Hdgopmami misxon maxpaficrea.
DimMHroBl ATAKH MOKYTH NPHIAMATH BHTIAL CNCKTPOHHHX JIHCTIB, IO IMITYIOTh ofiliiiHl 3amuTH
B/l HAB4ANBHHX MIAT(OPM, SKI IPOCATE HAJATH JIOTTH abo Mapoik.

Atakn wioanHa nocepeanHiy (MITM) — nepexonaeHHs JaHuX MK CEPBEPOM Ta KIICHTOM, IO
ADIBONAE WIOBMHCHHKAM OTPHMATH J0cTYN A0 IHgopMai, ska nepejacrscs mija gac poboru 2
naaThpopMok.

DdoS-arakun — mMacoBe HaBAHTAXREHHH Ha CepBep, WO MOXe NPHIBECTH J0 nosHoi abo YacTkoBoi
BTPATH JOCTYIY [0 OCBITHEOT IIaTgOPMU.

MATEPIAJTH TA PEIVJILTATH JOCJIJIKEHD.

Indpyeanns qaHux.

Lingpysanns Jauux ¢ Oa30BHM IHCTPYMeHTOM [UId 3axucTy konduienmiinol 1dopaaimi.
Poarnsnemo ocHOBHI MeTOIH WHGPYBAHHA:

1) cumerpuwane wndpyepanas (AES) — oame iy BHKOPHCTOBYETHCA [UIA IM(pYBaHHA Ta
posmudpyeanns Hpopmaii. AES 3abesnewye sucoky meuakicrs o0podkn nanux 1 € epekTHBHHM
JUIA BEMKHX ODCATIR;

2) acumerpuune wndpyesadns (RSA) — sukoprcTOBYE Napy KI0YIE: BUIKPHTHIA A8 wndpysanus
Ta sakputTHil ua poswmdpysanus. RSA zabemneuye mucokmii piBens 3axmcTy, ofHak norpebye
THAYHHY ODUHCIIOBANLHHX PE‘C’}'PCiB, TOMY floro Eq]EK'I'HBH'D HHEGPHEIDB}I‘HH'IH JIHILE JUTH TAXHCTY
HeBeIHKHX 0BCArIE KPHTHYHOT IHdopaMalii.

Dopmynn WHGpyBaHHA Ha OCHOBI BLIKPHTOrO KIOMA:

C = E(Kpa, P)

ne ' — samndposannii Tekct, Kps — BUIKpHTHIE K04, P — BIKpHTHIl TEKCT.

baratoakropua aprenTndikanis.

Opuum 17 HalOLIBI JUCBHX  METOMIB 3aXMCTY JOCTYNY A0 akayHTie ¢ OararodakropHa
asredTHdikauis (2FA). Ila cucrema BKIHOYaE BHKOPHCTAHHA JIOJATKOBOIO KOY, SKHil reHepyeThes
abo BANpaBNRCTLEE Yepes IHINMH kanan (Hanpuknal, Tenedon abo enekTpoHHY NOWTY), WO IHHEYE
pHIMK HecauklioHoranoro Joctyny. Jlo Metonin apredTH(RIKAIT HATEKATE:

1) TOTP (Time-based One-Time Password) — ouopasosi napoii 3 oGMexeHHM YacoM Ji1;

2) GloMeTpHYHI JaHi — BUIOHTKH NaIbIIB, POIM3IHABAHHA 00IHY4, CKAHYBAHHA CITKIBKH TOLIO,
L0 HAZAKTE HAlBHIMI pIBCHB 3AXHCTY.

Jaxmct pin DdoS-atak.

DdoS-araka — Hanag Ha KOMI'KTEPHY CHCTEMY 3 HaMipoM 3poDHTH KOMIT'IOTEpPHI pecypeH
HEIOCTYNIHHMH KOPHCTYBaYaMm, JUIA SKHX KomIn'loTepHa cucrema Oyna npuisadena. Oguum 1
HANOWMPEHIMX METOMIE Halaly € HACHYEHHS ATAKOBAHOIO KoMmn'wrepa abo MepekeBoro
VCTATKYBAHHA BEIHKOK KUIBKICTIO 3J0BHIIIHIX 3anuTie (4acto Oeirayiaux abo HenpasWILHO
clhopMyILOBAHKMY) TAKHM YHHOM ATAKOBAHE YCTATKYBAMHE He MOME BIANOBICTH KOpHCTYBadaMm, abo
BIANOBIJAC HACTLILKH NOBLILMO, W0 cTae akTHUHO e oCTYIIHIM.

Jlan sanobiranns BiaMoel B obenyrosysanni Yepes Macosi DdoS-ataku edexTHBHHME €

1) GanancypaHHA HABAHTAMCHHA: POIMOALL 3AMHTIE HA JCKUILKA cepBepid s 3abeanedcHus
crabuibHoi poboTh maaThopau;

2) dpunbTpyBaHHA Tpadiky Ha PiBHI MCPEH] JUIA IMCHIICHHA BIUVIHBY HeOakaHHX 3anHTIB.
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XewryraHHa Napois.

XelwysaHua — We Npolec NepeTBopelHE Napoid Ha YHIKAILHHE Xew-kojd, skdil 30epiracTeca B
Da1l JaHHx 3JaMIcTE caMoro napons. Koin KopHCcTYEaY BEOJNTE CBI Napoik, cHeTeMa Xewye foro i
NOPIBHEGE 3 HAABHHM Xewes. Akmo Xeun 301raloTeed, JoOcTyN Jo3soidacTeed. Hallnomupenimusmn
anropursamp s xewrysaumg ¢ SHA-256. berypt, Arpon2, awi safesnedyiors pispi pieui
HagitHoCTI.

1) berypt — anropuTM XelwyBanHs, cTifikuil 1o atak mabopy, OcKUIBKH BEIYae «culby (salt) 1
aNaNTHBHHI NapaMeTp, Mo YNoBUTEHIE 009HCICHHA

2) Argon2 — Gkl cydJacHWH anropuTM XeWYBaHHS, ONTHMIZOBAHWI 18 3aXHCTY BIJ aTak Ha
rpadiyHHX Npolecopax, 3 J0JaTKOBHMH NapaMeTpaMu cTiiikocTi,

thopsyna 118 XelwysaHHa Napois 3 BUKOPHCTAHHAM «COMin;

H = hash{password + salt)

ne H — xew, password — napois KopueryBada, salf — BUNAJKOBE THAMSHEA, 10 J013cThCH 10
KOMHOI0 [aposiio KOpHCTYBAYa.

Y tabnnu | HuYe HaBeACHO NOPIBHAHHA MCTOLIB IHQPYBAHHA Ta 3JAXHCTY JAHHX 1 MABHIICHHSA
Deamexn cHCTeMH 3 TOYKH 30pY epeKTHBHOCTI BHKOPHCTAHHA, ePeKTHBHOCTI Ta ocobnnpecTeii.

Tabnnus 1 — TTopiBHAHHA OCHOBHIX METOJIE NINPPYBAHHA, JAXHCTY Ta NUIBHIEHHA Deexn
CHCTEMH.

Meton Edexrupnicts Bapricts OcobaneocTi
BIPOBATACHS
AES mmdpyeanns MinxonuTe 1
Bucoka Momipua BEAHENX ofcATiB
JIAHHX
RSA umippysanns Bucoka Bucoxa Edexrunumii nas

KPHTHYHHX [JaHHX

Bbararohaxropua Jaxuuae 817 I KH
mﬂnud:?:uispf 2FA) Bucoxa Bucoxa obMKOBHX g:ilcin
SSL/TLS ceprudikarn Bucoka Mowipha 335«:3;1:;[1.'; JAXNMCT BIJ

ATk
XewysaHHs Napoiis Bucoka T Jabewneyyr H_a.niiiHiI.“I‘I:
(berypt, Argon2) napoiie
Kourpone aocryny Joasonae
Bucoka Huinka KOHTPOMOBATH [1paBa
JOCTYNY KOPHCTY BB
Banancyeanna Cepennn Bucoka 3IMeHIIYE BHAKICTE
HaBaHTARCHHA o0polKH 3anTIB
insTpyBanns TpaiKy Cepems Bucoka IHHEYC PHIHK

HeDamaAHHX JalHTIR

[Mopienanua ocHoBHHX MeToa WHgpyeanna AES 1a BSA OckiiekH y cHeTeMl JgucTanuiiinod
OCBITH NepeldadeHy BHKOPHCTAHHA BeIHKHX ODCATIE JaiMX, TakKHX HK HaBYaALHI MaTepian,
OLIHKH, NEPCOHANBHI AHI Ta Napoil, TO OCHOBHHMH KPHTCPIAMH NpH BHOOpl MeToay mHdpyBaHHA
OYIYTE 3aXPcT KPHTHYHMY JAHHX T2 cTabUlbHICTE | WBHAKICTE poDoTH MpH BeMHMKHX ob'emax
inpopmanii. Tomy nopisaseso asa HaliGuUIBm JopedHnx ¥ uMx ymorax Metoan AES mndpysanns
RSA mmppysanHa npr pisHix obcarax indopmami (pue. 1)
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NopisHarHA wenakocTi 06pobku aaHmx mix AES Ta RSA

10+ == AES
--— RSA

Yac wudpysannn (cexynan)
o

" A A

0 20 40 60 80 100
O6car garmx (MB)
Pucynok | — INopisusuus wsnakocti o6pobku ganux mik anropurmamu AES ra RSA npu piznnx
obcsrax indopmaltii

Ha rpadiky suano, mwo AES mac 3nauso By mBHAKICTE 0OpoOkH JaHuX nopisusxo 3 RSA,
ocobmmBo npH OubMKX 0OcArax AaHHX. WO poGHTE Horo OuILIN eCKTHBHHM JUIA BEIHKHX
1dopMalliiHiX MacHBIB,

OcCKUIBKH Yy CHCTEMI JAHCTaHLIIHOT 0CBITH NepeabaicHo BHKOPHCTAHHA BCAMKHX ODCATIB JaHMX,
TAKHX AK HABYAIbHI MATEpPIaiH, OIIHKH, NCPCOHATBHI IaHl Ta Napoji To JAOUUIBHINIC 3 TOYKH 30py
BAPTOCTI BNPOBA/UKCHHA Ta epeKTHBHOCTI Oy/ie BukopucToByBaTh Metol AES mmdpysanns.

Jls imocTpaitii ocHOBHMX etanis oOpoOki iH(opMalii B cHCTeMi JMCTAHIIIHOIO HABYAHHA Ta
NOAWIBIIONO BHIHAYCHHA JUIA HHX BUMOBIIHHX METOLIB 3aXHCTY, CTBOPHMO CXEMY NOTOKY JI@HHX Y
cucremi (puc. 2).

3. Cepesep noparxy
1. Kopucryeaui 2. nepenava gaHmx
(cTyaeHTH, Buknagayi) (mepexa) (m““mummm

4

(36epiraHHn aaHnx)

sibupiing

Pucynok 2 — Cxema N0TOKY JIaHHX Y CHCTeMI JIMCTAHIIHHOIO HABYAHHS
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Ak Daunsmo Ha puec. 2, v cueresl € 5 ocHoBHUX eTami obpobkn 1ndgopaani:
—~  Kopscrysaui (cTyeHTH, BHKIa1a41);

[lepenaua namux (Mepeska);

Cepaep sonarky:

~  basa jannx;

—  AIMIHICTpALIA.

Jlna sabeaneycnHns HaliBHIIOro piBHA DeanexH JaHMX, KoKHOMY 3 etame obpobkn iHpopMami
DaxaHo MaTH CRIH METOJ JAXHCTY JUIS CHCTEMH B HALIOMY BHNAAKY, DalyIOuHCE HA NONEPEIHEOMY
AHANI31 METO/B Ta 3acobiB, MOAHA IpodHTH HACTYNHMI POINOLT €TANIB NOTOKY JAaHHX Ta 3acoDiB
FAXMCTY JUIA HHX (puc. 3).

ApubdcTpagm  ——%  Basa gaves —-{mm-—rwm—h Kopwc TR

(A i i

K cusTpear, Npad AES iy Basass ! KejsyRaen Napanip SSLMLS [iacapas topeia
AT ajdalE | FCREHAL Ty R M!@'I',‘IHH'HII AT E T R s .’Fﬁl
| | |
L

Pucyrok 3 — Poanoun eTanis noToky AaHHX Ta 3acobiB 3axmeTy

BHCHOBKH. na nocrasneMux 3ajay cHcreMmMd Okl 33 Bee nmigxoauTe Meron AES
WHGpYBAHHA, NpoTe NOCAHAHHA MeTodls WHppysBanud, OGaratodakropHol asTeHTH(MKAL Ta
saxuery Bl DdoS-atak gjossoisc JocslITH BHCOKOUo piBHA GesllekH 108 pecypels AMcTanmiiHoro
HapqaniA. Jouinsno BrOpoBaUKyBaTH DararolapoBy CHCTEMY 3aXHCTY, SkKa oxomoc mudpysanns
JaHHX, aBTCHTHIKALO KOpHCTVBa4iB 1 cHcTeMy ¢unbTpaunl Tpadiky. BHkopHcTaHHA WTY4HOIO
IHTEICKTY UIA AHAMIIY 3arpo3 ¥ peanbHOMY Haci MOXE CTATH HACTYIHHM KpOKOM Y 3aDealeucHHI
Deanexkn oceiTHIX MmaaTdopm. [HTErpamia IHTEACKTYAIBHHX CHCTEM MOHITOPHHTY JO03BOIHTH HE
TUILKH pearysarti Ha KiDep3arposu, a ii nporHosysarh ix.
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B pofoTi posrnanyTo akTyanLil NHTAHHE ONTHMIIAN poboTH CHCTeM JHCTAHUIRNOMD HaRYaAHHA
OpH 3HaEHHx Hasantameniax, [poananizosano ey METOIH ONTHMIZAU, T8 edekTHBHICTE Ta
OcODIHBOCTI 3ACTOCYBAHHA, A TAKOH POICNAHYTI MAXOOH 10 BHIHAYEHHA ONTHMANLHHX NapaMeTpis
Kou{irypami cHeTeMH.
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ANALYSIS OF METHODS FOR OPTIMIZING THE OPERATION OF DISTANCE
LEARNING SYSTEMS UNDER LOAD

Obryvko E. V.

Kharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, Nauky Ave. 14

E-mail: yevhen.obryvko@ nure.ua

The paper considers current issues of optimizing the operation of distance learning systems under
significant loads. Existing optimization methods, their effectiveness and application features are
analyzed, and approaches to determining optimal system configuration parameters are considered.

Key words: optimization, distance learning, load, stability, system.

AKTYAJIBHICTE POBOTH. B ymoBax cTPIMKOTO 3pOCTAHHA NONYIAPHOCT Ta NOMHPEHHS
CHCTEM JHCTAHLINOTD Hapdanus, THTanns sabenedenns IXHb01 cTabinenol Ta edekTHEnol poboTH
HabyBac nepuoveproporo suadenns. Cydacul ocBITHI nnaTopsy HacTo ofCIYTORYIOTE BETHKY
KUILKICTE KOPHCTYBAYIB OHOYACHD, L0 CTEOPIOC THAYHE HABAHTAKCHHA Ha TXHI pecypcH.

Hepoctatos onTHMizalis cHCTEMH MOMKE NPHIBECTH 0 PAAY HETATHBHHX HACHIIKIE, BKITIOUAKYH
JHHAEHHS NPOIYKTHEHOCT] Ta 30IIBIEHHA YACY BIATYKY CHCTEMH, 10 HETATHEHO BILUTHBAC HA OCEL]
KOPHCTYBaNHA, nepedoi B podoTl Ta HeJAOCTYIHICTL MIATHOPMH ¥ NEPIOAN NIKOBOrO HABAHTAAENIA,
W0 MOXE NPHIBECTH A0 3PHBY HABYMANLHOIO Opolecy, 30LNLIIEHHA BHTPAT Ha NIATPHMKY
indipacTpyeTypH, HEoDXIIHICTL MacITabyBaHNA pecypeis ana sadeinedenns crabinenol poboT.

EpiM Toro, BaIHBO BPAXOBYBATH NOCTIAHHI POIBHTOK TEXHOIOT Ta SMIHY BHMOC 10 ToJI0HHX
CHCTeM. JMBNAIOTLCA HOBI yHKWil, Taki 8K Bigeokondepenuii, IHTEPAKTHEHI QOLIKH, CHCTEMH
aJANTHEHOTD HABYAHHA, AKI CTBOPHOIOTL A0OJATKOBE HABAHTANEHHA Ha cHcTemy. Takowm 3pocTalThb
BHMOTH 10 DE3MeKH Ta 3aXHCTY JaHHX, [0 nependadar BNPOEATKEeHHA 10IATKOBHX MEXAHIIMIE, SKi
TAKOMH MOMYTE BIUTHRATH HA NPOIYKTHEHICTh.

Tomy, ananis Ta poipobka eeKTHEHAX METOIIE ONTHMIZAUIT pofOTH CHCTEMH AMCTAHUIHHOTO
HABYAHHA € KPHTH4HO BasomenM sastanuam. Lle nossonnTe 3abeinednTH BHCOKY JOCTYIHICTS,
NPOAYKTHEHICTE Ta MaciiTaboBaHicTh CHCTEM [JHCTAHUIHHOTO HABYAHHA, WO, B CBOK HEpry,
COPHATHME MLIEHILEHHI0 AKOCT] OCEITH, 38/I0R0MSHOCT] KOPHCTYEAYIE T eKOHOMIMHLT eleKTHRHOCTI
HABYANLHHY 3aknagie. Jocnigsenns B wiil ofnacTl MalTh BeNHKE IHAYEHHA 18 CTROPEHHA
HaJIiIHHX Ta IPYIHHK OCBITHIX CepegonnLl, AKi BLANOBLAAITE CYYacHHM BHETTHKAM Ta noTpedam.

BCTVIIL. [na edexkrisnol poboTH cHCTEM JHCTAHUIAHOTO HABYANHA B YMOBAX BHCOKOTO
HABAHTAHEHNA, KPHTHYHO BAXKIHEHM € POIYMIHHA OCHOBHHX (axkTopie, M0 BNIHBAIOTE Ha iX
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OPOIYKTHEHICTL, TA NOTEHUTHNNX npofneM, 2K MOKYTE BHHHKIYTH. OcHOBHHMHE TpoDIeMaMH €

30LIBIIEHHA MACY BUITVEY — BEIHEA KUILKICTE OIHOYACHHX KOPHCTYBAMIE MOME NPHIBECTH [0
IATPHMOK ¥ 0Opodul 3anHTIE, 110 HErATHEHO BILIHBAC HA 3PYYHICTE BHKOPHCTAHHA,

NePeRaHTAMEHHS CepBeplE — MIKOBI HABAHTAMEHHA MOKYTh CIPHUHHHTH NEPeBAHTAKEHHS
CEPBEPIR, MO MPHIBOIHTE 00 THHACHHA NPOJAYETHEROCT] a00 HABITL BIAMOBH B 0DCIYTORYRANNI;

neeflekTHEHE BHKOPHCTAHHA PecypCiB — 3a PaXyHOK NMOraHol onTHMizauil JocTynHi pecypcn
MOKYTE HeeleKTHBHO BHKOPHCTOBYBATHCh, TOMY Tkl (aKTOpH, SK NPONYCKHA 3aTHICTE Mepei,
OpPOUECOPHIEI 4ac Ta NaM'dTh, MOAYTE TAKOWH HETaTHBHO BIUTHBATH Ha cTablneHicTs poboTH
CHCTEMH.

BIUIHB HABAHTAWEHE HA POBOTY CHCTEMH. B ywmopax ancTanuiiinore Hap4anpa
CHCTEMH HACTO CTHKAKTECA 31 3HAYHHMH KONHBAHHAMH B KUTRBKOCTI KOPHCTYRAYIE, M0 OJHOYACHO
npamoioTs 3 mnaropaoio. e sose OyTH noe's3ano 3 NIKOBHMH  Nepiogasd  akTHEHOCTL,
HANPHENAL, 0L 4ac 3034 3aBJank, OpoBeleHHs onnaiin-nexuidl abo TecryBann. Taki crpubim
HABAHTAKEHHA MOKYTh MATH CepHOIMHI BIUIHE HA NPOAYKTHEHICTE Ta crabinenicTs poboTi
CHCTEMH.

31 30IEMEeHHAM KUTLKOCT] aKTHEHHY KOPHCTYBIYIE SPOCTac KUIBKICTL 3anHTIE 10 CEpBEPa, 1o
ofpobtnae cucteMy aucTanuiiinoro wandanna. e npuasomute 0o 30I0BIMEHHA BHEOPHCTAHEA
pecypciB cepBepa, TAKHX AK NPOUECOPHEl vac, naM'aTh Ta NPONycEHa 3aTHICT: Mepesl. Hiuo
CHCTEMA HE ONTHMIZOBAHA HANEKHHM YHHOM, L€ MOKE NMPHIBECTH N0 30UILIIEHHA 4Yacy BIATYKY
(AKINO KOPHCTYRAY] BITMVBAIOTE IATPHMEN NPH 3BaHTAHeHH] CTOPIHOK, BIANPARLI NOEII0MISHE 260
BHECHANHI IHIIHX T ), SHIGKENHA NPOAYETHEHOCT] (KONH CHCTEMA NOMHHAC TPaLoRaTH NoEULHIINE,
110 HEFATHEHO BIIHEAC Ha HABMANLHHI npouec) Ta nepeboin y podoti [1].

Ha pucynky | npeacrapneno rpafik BINTHBY KINLKOCT] KOPHCTYBAYIE Ha YAC BIATYEY CHCTEMH.
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Pueynox 1 - Ipaix enmHey KinkEOCTI KOPHCTYRAYIR HA HaC BLAMYKY CHCTEMH

Ha rpadixy (puc. 1) ¢ Kinkka JIT8R0K, W0 JeMOHCTPYIOTE JATEHHOCT], TX OMACAHD HHHYE:

Hinguka A — novaTEosa JINAHKA, J¢ KIILKICTh KopHCTYEBadis wemenuwa. Ha uiil gimanumi wac
BIATVKY CHCTEMH 3pocTac BianocHo niniiino. Lle ownauac, mo cuerema 31aTHa epekTHEHO oGpobnaTh
IAMHTH, | KOWKEH HOBHI KOPHCTYBAY TPOXH zﬁme.:m:,rf 3aransHHi yac m,qryn:,r

Hinsnxa B NepexiiHa JIAHKA, Je KUIBKICTE KOPHCTYBA4iB TOUHHAC 30LILIIYBATHCA,
HAOMHEAOUNCE 10 MeX MOETHBOCTeH cHeremH. Ha mifi ainsamul 4ac BIATYKY DOMHHAC 3POCTATH
IWEHAMIE, | 3aNe#HICTE CTac HellHiinomw,

Hinanea C Oinauka  nepepanTadennd. KinekicTE KOPHCTYBAYIE NEPEBHLIYE MOMITHBEOCTI
CHCTEMH, | Yac BiArvEy plako spoctac. CHCTEMA MOMEe NPAlloBaTH HecTablNBIG, COOCTEPIraloTLCE
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FTATPHMEH, TOMUNKH 200 HaBiTE BLIMOBH B 00CTYTORY BAHIIL.

Hy mugpo 3 rpadika (pre. 1), 4ac BlACYKY CHCTEMH Mac TEHJSHIID 10 30LIIeHHE 31 IPOCTaHAM
KinkkoCcTl kopueTyBauin, Crnouatky ue 30iiemenns Mome OyTH HEIHAYHMM, ane nicnds NeBHoro
MOPOrY Hac BIAFYVEY NOUHHAC 3POCTATH EKCNOHEHILIANLHO, MO CRITYHTE NP0 NepeBaHTAMEHHS
CHCTEMH.

AHAJIZ ICHYIOUMX METOOIB ONTHMIZALIL [dna iafeaneuenns eekTHEHO] poGoTH
CHCTEMH JHCTAHUIHHONO HABYAHMA NPH  BHCOKHX HABAHTANKEHHAN, BAa#UIHBO POSIIAHYTH Ta
NpOaHATI TYBATH ICHYIOU] METOIH onTHMIZaUiL o TAKHX MeTOIIB HANe&KATE:

Kelysanna gauix. THMuacose 30epiraHHs 4acTo BHKOPHCTOBYBAHHX JAHHX [UIS 3MeHIIEHHS
KINLKOCTI 3anHTIE 20 523K JAHHX Ta DPHCKOPEHHE Hacy BIATYKY CHCTEMM,

Damancypaiid HaBauTawenna. Posnogin BXiIHHX 3anHTiE MK KIIBKOMAa CcepREpaMH 718
3ANOHranna NepeRanTAKENHID OJIHOTO Ceprepa Ta Tabeinedenna cTabinsuol poboTH cHCTEMM,

onraMizania Gas fanux. Hanamtysanns napaseTpls Gat gannx, ingexcyeBanis Tafanie Ta
ONTHMIFANIA JAMHTIE 208 TARHLIEHAA WEHAKOCT] 0GpotKi Jannx;

pukopiactanns CDN  (Content Delivery Network)., Possimennsa craTHuporo KOHTEHTY
(HABYANLHI MaTeplanH, iobpamenia, BLOEO) Ha Mepek] poiNoaineHHX cepeeplls T MPHCKOPEeHHA
IABANTAMEHIA KOHTEHTY A8 KOPHCTYRAYIE 3 pI3HuX reorpadiyuuns nokaniii;

acuuxponna obpolka 3aptant. BHkoHanns neBHHX 3apladb (HANpHEIAL, TeHepalia sniTis,
PO3CHIKA NOBIIOMIEHE) ¥ honoBoMY pesiyi, wod ne GNoKYBaTH OCHOBHI Onepauil CHCTEMH.

Y rabmuul | npencTaEneHo PeIvILTATH NOPIEHANLHOD aHATI®Y  BHIIEITAJaHHX  METOZIIR
onTHMizamt podoTH cHcTeMH aucTanuiinoro masuannd. [Ipr nopispanml Gyno BpaxoBano Takl
napaMeTp, AK MacluTalyRalHs CHCTEMM, BILUIHE Ha NPOOYKTHEHICTL podoTH, Ta 0CcobIHBOCTI
BIPOBA e HHA.

Tatnuua | — Mopisugnng MeTo e onTHMIZAUT poBOTH CHCTEMM IHCTAHMIANOro HABYANIE.

MeToa Macmraiy- Braus na DcobnHBOCTI BOPOBIT#HEHHA
OOTHMIZAUT | BANHA CHCTEMH | NPOIYETHRHICTL
Kemysanuns Bucoxe Montipei MiaxoauThL N8 YacTo BHEOPHCTORVEAHHX
[AHHX JAHHE.
banancysais [Mepeabavar neotXiaHICTE HANAINTYRAHHA
HABAHTAHEIHA Bucoxe Bucoxuii A0OATKOBOT INPACcTPYRTYPH. (Mo®e
BITHEATH HA IMBEHIKICTE 00pO0OKH Jaunx)
OnTHMizanis Brcoke Brcoxmit I'Im‘_pefﬁ:,m AOIATKORHX PECYPCiB Ta IHAHE 1714
DTN JANHK anminictpveanna b1
Buxkopucranns Brcoke Tomipssit JanennTh Bi_,: oOCArY KOHTEHTY Ta reorpadil
CDN KOPHCTYRAYIR.
AcHIxpoHa MinxoanTh A8 HEaaik, Ak e NoTpeiyIoT:
obpodia Bucowe Husnkmit MHTTEEOT oOpoiKm.
ABAHEL

. Kewrysanna nannx. Kenrysanus — U Opolec THMHAcOoBOTO 30epiralig Konii Jannx ¥ sicul,
fke 3aleimeywye WBHIMMA Q0CTYN 00 HHX, HIK OTPHMaHHA JaHHX 3 IXHBOTO [OYATKOBOIO
pOSTAIIYBAHHA. Y  CHCTEMax JHCTAHUIAHOTO HaBvaHHs Ue  o3Hadac  s0epeseHHs  4acTo
EHKOPHCTOBYEAHHE OAHHX (HanpHENal, BMICT KYpcie, cTOpIHEH npodinis, pe3ynsTaTH TecTim) ¥
nam'ATi ceprepa alo Ha MPHCTPOT KOPHCTYBAYA.

[lpuknann sacTocyBanns B CHCTEMAX AMCTAHUIMHOIO HABYAHNAD KEIIYBAHHA BMICTY KypCin
(3epirannas HTML-cropinok, PDF-thaiinis, sioecnexuiii), (Kemypanua JaHHx  KOPHCTYBAHiB:
Foepiranna  indopsmanil  npodinie,  pesyneTATIE  TECTIE), KEWIYBAUMA CTATHYHHX  Pecypcis
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(3obpamenna, CS5-daiian, JavaScript-aiimm) [2].

2. banancysanna HapanTasennd. lle poanonin exigHHX MepemeBHX 3anHTIE af0 HABAHTAKEHHA
JOmaTKIE Mi¥ Kinbkoma cepeepaMi. e go3sonse soOHOMY OKpeMOMY CeEpBEpyY He DyTH
NepeRalTHRENHAM, 3203 NedyIoNH J0CTYIHICTE Ta IIBHIKICTE PEaryBaiHa J0JaTKIB.

[MpHEnags 3acTOCYBAHHA B CHCTEMAX AHCTAHUIHOMD HaBYaHHA: poanogin tpadiky mix Bed-
cepeepavi: Obpodka HTTP-aanurtie xopuctysadie, GanalcyBands HapaHTameHHs Ha cepepepn Oai
JAHHX, POINOILN JAMHTIE HA YHTAHHA TA JAMHC JAHHX.

Ha pucyuiy 2 npeacTasieno MoJens peaniiaiil GanaucyBaiia HaBANTAKENHA.

| H-ﬂJﬂHE}'BHJ[BHI[R HABAHTAARCHHA 1

: » | ] .. | [Moneprennn 1 g m
I r
i 1 /
Kalentn |
}
I

= S TT 1 1}
E— ol L 7| Y

ovorn svparemx | | Ilaxern, mo Gyan
nagetin nuTicneni

I

[

X

[pouenypa
OOCITY FORY REHEA

Pueynor 2 — Mojens GanancyBanng HagaRTaEeNNd B cHeTemi [3)

Komnonenamn Takol Moaeni € KIcHTH (KOPHCTYBAYL), SKi HaJCHNA0TE 3anuTH 0o cnctemu. Le
MOKYTE OYTH CTYISHTH, BHKTAJa4l, aJMiHICTPATOpH, AKI HAMArAWOTECA OTPHMATH OOCTYD 0
HABYATEHHX MATEPIATIE, 30aTH JABIAHNHA, NEPErIanyTH OLINKH TOLIO.

BanancypansiHE HaBaHTAKEHHSA LEHTPANLHEH E1EMENT CXeMy, 3afauya SKOro nonarac y
POSNOALL BXIZIHHY 3aNHTIE B KIICHTIE MiE O0CTYITHHMH CEPBEPani:

Heprd — BXITHI AMHTH BIA KNICHTIB CIIOUATKY OOTPANIAoThL y depri. Komma gepra mome
BIANOBINATH TNEBHOMY THOY SAMATIE, npioputeTy alo iHmpM KpuTepism. Yepru gonomaralors
THMYACORO I0epiraTh 3anmiTH Ta obpobaaTi IX ¥ NOPAOKY HaIX0IKeHHA;

npoteaypa obcayrosyeannd. e amropuma abo pabip npasun, 3a SEHME OanaHCyBATIBHHE
HABAHTAKEHHA BHIHAYAC, HA AKHI caMe CepBep HANPABHTH KOWEH 3anT. lcHyloTs piani anropHTMH
Hanancyeanng, Taxl 3k Round Robina (zanume posnogingiorseas no depsl smis cepeepamu), Least
Connections (3anHT HANPABIACTECA HA CEPREp 3 HAlMeHINOH KiALKICTIO noTounHx t'eauans), 1P
Hash (3amwma sig ogooro | toro & [P-agpecn 3aesaH HanpapnsaoTeCs Ha OJHH 1 ToH e cepBep),
Weighted (cepeepn MO®VTE MaTH  piiHHA  OPIOPHTET, | 3A0HTH  POSOOAIIAKTECE 3 floro
YPaxyBaHHIM );

nopepuenna.  [licas  ofpofkn  sanmTy cepeepon, pelyasTaT NOBEPTACTLCA  Heped
DanancyBanLHHK HABAHTAMRENHA 00 BIANORIIHOTD KIICHTA;

NOTOKH BTpadeHny naketin. Hemo sanat ne soxe Oy odpobnennid, min Moke OyTH
BTpadennil. balaHcyBanbHHE MOMe PeccTpyBaTH Takl BHOAAKH 718 DOJANLIIOro aHanisy Ta
OIITHMITALIT;

nakeTH, mo Oyne BETicHeHl. Y JesKHX  BHNAJKAN, KONH HYEeprH  NepenoBHIOHTHCA,

OanancyBanLHHK MoXe "BHTICHATH" (BHOANATH) AeAKl 3anHTH, o0 IBUILHATH Micle 114 HoBHX [3].
Cepeepnn — daktiuano obpofanoTs sanuTH knicnTis. Y cHctem] JUcTaHUiiHOre HaBuanHy e
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MOEYTE OyTH CepBepH, Ha AKHX 30epiraloTLced HARYANLH] MATEPIATH, GatH JaHKNX 3 InhopsManico npo
CTYASHTIE Ta BHENANAYIE, CEPBEPH J0OaTKIB, W0 3adeinedyioTe QyHELIOHANEHICTE IaTqOpPME.

3. Onmusizania Sasw ganex. OntHsizanis 0asn ganux — ue wadip TeXnik, cnpsMoBaHBEx Ha
NIIEHIEHHA NPOIYKTHEHOCTI Ta eekTHBHOCT] pofoTi cHeTesMi ynparningg Gasamy ganux (CYB])
[4].

[Mpuenann sacToCyBaHHA B CHCTEMAX JHCTANLIAHOTO HABYMAHHAD ONTHMIZAlIA 3andTiE 108
OTPHMAHNA CIHCKY KYpCiB, 3aBjaHb, OUIHOK Ta IHAeKCYBaHHA TallHiL 3 JaHHMH KOPHCTYRauiE,
KypCiB, petyIbTaTie TecTin.

4. Buwopucrauns CDN (Content Delivery Metwork). CDN — pe reorpadisne poanoginena
Mepeka Npokci-ceprepis Ta Txuix uenTpie obpodrn gannx. Meta CDN nongrac v wajassl KoHTeHTY
KOPHCTYBA4AM 3 BHCOKOK JOCTVIHICTHO Ta NPOIYKTHEHICTIO.

Komn kopHeTyBay 3anuTye NeBHHid KOHTeNT (Hanpuinan, soOpaxenns, sigeo, CSS, JavaScript),
CDN nepenanpasnac 3amaT Ha HaR0MGEYMil 10 KOPHCTYBAYa cepBep. AKHIA Mac KOMO LLOTO
kouTenTy. Lle sMenuye BiAcTans, Ky NOBHHHI OPOITH JaHi, | NpHCKOpIO 3aBanTawenna [5].

[Mpuknagm 3acToCYBaHHA B CHCTEMAX JHCTAHUIAHOND HARYAHHA! POIMILIEHHA 300pakens Kypcis,
norotinis, sigeonexuiii na CDN, posmimenns CS5S5-haiinie ta JavaScript-daiinis inTepdeiicy
KopHeTyRada Ha CDN.

50 Acumxponna ofpobka saprane. Acuuxponna ofpolka sapmanks — e Texuika, npH ki
BHKOHAHHS NEBHHX 33B1AHE BiAGYBACTRCA Y (POHOBOMY PERKHMI, HEANSKHO BLL OCHOBHOTO NMOTOKY
BukoHanua nporpami. Le goiponse niaBMIMATH INEHJKICTE PearyBaHHA CHCTEMH HAa 3AMHTH
KOPHCTYBAYiB.

Konn kopucryead iniuiioe 3aBnanus, sxe noTpedye 3HAYHOIO HAcy HA BHKOHAHHA, CHCTEMA He
BHEOHYC 1€ 3aBIaiHd 0Jpazy. 3aMicTh HBOTO BOHA 0040 3aBJAHHA 10 9eprH, a noTiM oIpaly
NOBEPTAc BLINOBIAL KOpHCTyBaderl. Ponornii npotec Hepe 3aBIaHHA 3 YEPTH Ta BUKOHYE ix [6].

[Tprknagm 3acTocyBaHHA B CHCTEMAX JHCTAHIIHHONG HABYAHHA FeHepalid 3BITIB OpO YCOIIHICTE
CTYASHTIE, POICHIKE CHOBIENL NP0 HOBI FaBIaHHA, TepMinn 3gadi, ofpodka saBalTamenHx
KOpPHCTYBadamu dailnis (HanpHEna, nepeTsopeiis popsMaTis).

BHCHOBEKH. dna nocrapnenol 3a0a4i, KOIH CHCTEMA CTROPIOCTLCA NI KOHKPETHHI HABYALHHI
sanan, Toal BHkopcTanma CON mosna BIIKHHYTH, OCKUILKH Teorpadia BHKOPHCTAINA CHOTEMH He
¢ CHABHD POINOIIMSHMO | BRI YACTHHA KOPHCTYVEAYIE reorpadiaino ocepekena B oanoMy Micui
npubnnino). AcuHxponHa ofpofka 1B1AHE TAKOW HE MAC BEMHKOTO CEHCY [TA BOPOBATKSHHS B
JAHOMY KOHTEKCTL, OCKUIBKH MAC HHIBKHI BILIHE HA NPOJAYKTHEHICTE T4 IIBH/KOII0 CHCTEMH.

A Takl MeTOIH, SK KellyBaHHA JAHMX. 0anaHcyBaHHA HABAHTAKEHHA Ta ONTHMIZauis 0asH MaHHX
HAddIILIE NIXOMATE 08 BHEOHAHHA nocTasnenol sagadl onTHsizanli crabinepocti poboTe
CHCTEMH IHCTAHIIHHOTO HABYAHHA, A/Ke MAIOTE BHCOKHI BIITHE HA POANOIiINEHHS HABAHTAKEHHA Ta
NPHIIBHAMEHAA PODOTH CHCTEMH.
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