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1 Ïîñòàíîâêà çàäà÷è

Äàííàÿ ëàáîðàòîðíàÿ ðàáîòà äåëèòñÿ íà äâå ÷àñòè. Â ïåðâîé ÷àñòè íåîáõîäèìî
ðàçðàáîòàòü íàáîð þíèò-òåñòîâ ê ïðåäîñòàâëåííîé áèáëèîòåêå calculator.jar, êîòîðàÿ
ñîäåðæèò ìåòîäû äëÿ ïðîâåäåíèÿ ðàçíîîáðàçíûõ îïåðàöèé íàä ÷èñëàìè. Âî âòî-
ðîé ÷àñòè íåîáõîäèìî ïðîòåñòèðîâàòü ñàéò â Chrome ïóòåì íàïèñàíèÿ äâóõ òåñòîâ,
ïðîâåðÿþùèõ êîððåêòíîñòü îòîáðàæåíèÿ ñòðàíèö. Èñïîëüçîâàòü äëÿ òåñòèðîâàíèÿ
Selenuim WebDriver.
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2 Ñðåäñòâà àâòîìàòèçàöèè òåñòèðîâàíèÿ

2.1 JUinit

JUnit � ýòî ôðåéìâîðê, ñîçäàííûé äëÿ òåñòèðîâàíèÿ ïðîãðàììíîãî îáåñïå÷åíèÿ
íà ÿçûêå Java. Îí ïðåäíàçíà÷åí äëÿ ðàçðàáîòêè è âûïîëíåíèÿ àâòîìàòèçèðîâàííûõ
òåñòîâ, ÷òî äàåò ðàçðàáîò÷èêàì âîçìîæíîñòü ïðîâåðÿòü ïðàâèëüíîñòü ôóíêöèîíè-
ðîâàíèÿ ñâîåãî êîäà è îáíàðóæèâàòü îøèáêè íà ðàííèõ ñòàäèÿõ ðàçðàáîòêè.

2.1.1 Îñíîâíûå îñîáåííîñòè JUnit

� Ìîäóëüíîå òåñòèðîâàíèå: JUnit ïîääåðæèâàåò òåñòèðîâàíèå îòäåëüíûõ
ìîäóëåé, ïîçâîëÿÿ ðàçðàáîò÷èêàì ïðîâåðÿòü ðàáîòó îòäåëüíûõ êîìïîíåíòîâ
(ìåòîäîâ è êëàññîâ) íåçàâèñèìî äðóã îò äðóãà.

� Àííîòàöèè: JUnit èñïîëüçóåò àííîòàöèè, òàêèå êàê @Test, @Before, @After,
êîòîðûå óïðîùàþò íàïèñàíèå òåñòîâ è äåëàþò êîä áîëåå ÷èòàáåëüíûì. Íàïðè-
ìåð, àííîòàöèÿ @Before ïîçâîëÿåò âûïîëíÿòü îïðåäåëåííûé êîä ïåðåä êàæ-
äûì òåñòîì, à @After � ïîñëå åãî çàâåðøåíèÿ.

� Àññåðòû: JUnit ïðåäîñòàâëÿåò ðàçëè÷íûå ìåòîäû àññåðòîâ, òàêèå êàê
assertEquals, assertTrue, assertNotNull, êîòîðûå ïîìîãàþò ïðîâåðÿòü îæèäàå-
ìûå ðåçóëüòàòû òåñòîâ.

� Ãðóïïèðîâêà òåñòîâ: Òåñòû ìîãóò áûòü ñãðóïïèðîâàíû ñ ïîìîùüþ àííîòà-
öèè @Suite, ÷òî ïîçâîëÿåò çàïóñêàòü èõ âìåñòå.

� Èíòåãðàöèÿ: JUnit ïðîñòî èíòåãðèðóåòñÿ ñ ðàçëè÷íûìè èíñòðóìåíòàìè è
ôðåéìâîðêàìè, òàêèìè êàê Maven, Gradle è øèðîêî èñïîëüçóåìûå IDE, âêëþ-
÷àÿ Eclipse è IntelliJ IDEA, ÷òî óïðîùàåò ïðîöåññ òåñòèðîâàíèÿ.

2.1.2 Ïðåèìóùåñòâà èñïîëüçîâàíèÿ JUnit

� Óïðîùåíèå ïðîöåññà òåñòèðîâàíèÿ: JUnit äåëàåò íàïèñàíèå òåñòîâ áîëåå
óäîáíûì è ñòðóêòóðèðîâàííûì.

� Àâòîìàòèçàöèÿ: Ïîçâîëÿåò àâòîìàòèçèðîâàòü òåñòû, ÷òî ñíèæàåò âåðîÿò-
íîñòü îøèáîê è ïîâûøàåò êà÷åñòâî êîäà.

� Ïîääåðæêà íåïðåðûâíîé èíòåãðàöèè: JUnit õîðîøî ñîâìåñòèì ñ ñèñòå-
ìàìè íåïðåðûâíîé èíòåãðàöèè, ïîçâîëÿÿ çàïóñêàòü òåñòû àâòîìàòè÷åñêè ïðè
êàæäîì èçìåíåíèè êîäà.

� Ñíèæåíèå çàòðàò íà îòëàäêó: Ðåãóëÿðíîå òåñòèðîâàíèå ïîìîãàåò âûÿâëÿòü
ïðîáëåìû íà ðàííèõ ñòàäèÿõ, ÷òî óìåíüøàåò ðàñõîäû íà èõ èñïðàâëåíèå.
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2.1.3 Ôóíêöèîíàë áèáëèîòåêè

JUnit èìååò øèðîêèé ôóíêöèîíàë äëÿ ïðîâåðêè ñîâïàäåíèÿ îæèäàåìîãî ðåçóëü-
àòà, è ðåçóëüòàòà ïîëó÷åííîãî òåñòèðóåìûì ìåòîäîì.

Êëàññ junit.framework.Assert ïðåäîñòàâëÿåò íàáîð ñòàòè÷åñêèõ ìåòîäîâ äëÿ
ïðîâåðêè ðàçëè÷íûõ óñëîâèé â òåñòàõ.

� assertEquals(expected, actual) - ïðîâåðÿåò ðàâåíñòâî äâóõ çíà÷åíèé. Åñëè
çíà÷åíèÿ íå ðàâíû, òåñò çàâåðøàåòñÿ ñ îøèáêîé. Èìååò ïåðåãðóçêè äëÿ ðàç-
ëè÷íûõ òèïîâ äàííûõ.

� assertFalse(condition) - ïðîâåðÿåò, ÷òî ïåðåäàííîå áóëåâî çíà÷åíèå ÿâëÿåò-
ñÿ false. Åñëè çíà÷åíèå true, òåñò çàâåðøàåòñÿ ñ îøèáêîé.

� assertNotNull(object) - ïðîâåðÿåò, ÷òî îáúåêò íå ÿâëÿåòñÿ null. Åñëè îáúåêò
null, òåñò çàâåðøàåòñÿ ñ îøèáêîé.

� assertNull(object) - ïðîâåðÿåò, ÷òî îáúåêò ÿâëÿåòñÿ null. Åñëè îáúåêò íå
null, òåñò çàâåðøàåòñÿ ñ îøèáêîé.

� assertNotSame(unexpected, actual) - ïðîâåðÿåò, ÷òî äâà îáúåêòà íå ññûëà-
þòñÿ íà îäèí è òîò æå ýêçåìïëÿð. Åñëè ññûëêè èäåíòè÷íû, òåñò çàâåðøàåòñÿ
ñ îøèáêîé.

� assertSame(expected, actual) - ïðîâåðÿåò, ÷òî äâà îáúåêòà ññûëàþòñÿ íà
îäèí è òîò æå ýêçåìïëÿð. Åñëè ññûëêè ðàçíûå, òåñò çàâåðøàåòñÿ ñ îøèáêîé.

� assertTrue(condition) - ïðîâåðÿåò, ÷òî ïåðåäàííîå áóëåâî çíà÷åíèå ÿâëÿåòñÿ
true. Åñëè çíà÷åíèå false, òåñò çàâåðøàåòñÿ ñ îøèáêîé.

Êëàññ junit.framework.TestCase íàñëåäóåòñÿ îò junit.framework.Assert è
ïðåäîñòàâëÿåò áàçîâóþ ôóíêöèîíàëüíîñòü äëÿ ñîçäàíèÿ òåñòîâûõ ñëó÷àåâ.

� run() - îñíîâíîé ìåòîä, âûïîëíÿþùèé òåñò. Ñîäåðæèò ëîãèêó çàïóñêà è âû-
ïîëíåíèÿ òåñòîâîãî ñëó÷àÿ.

� setUp() - ìåòîä, âûïîëíÿåìûé ïåðåä êàæäûì òåñòîì. Èñïîëüçóåòñÿ äëÿ èíè-
öèàëèçàöèè òåñòîâîãî îêðóæåíèÿ è ïîäãîòîâêè äàííûõ. Â àííîòàöèîííîé âåð-
ñèè JUnit 4+ çàìåí¼í íà @Before.

� tearDown() - ìåòîä, âûïîëíÿåìûé ïîñëå êàæäîãî òåñòà. Èñïîëüçóåòñÿ äëÿ
î÷èñòêè ðåñóðñîâ ïîñëå âûïîëíåíèÿ òåñòà. Â àííîòàöèîííîé âåðñèè JUnit 4+
çàìåí¼í íà @After.

2.1.4 Ýòàïû íàïèñàíèÿ òåñòîâ

1. Ðåàëèçàöèÿ òåñòà: Íàïèñàíèå òåñòîâîãî ìåòîäà è àííîòèðîâàíèå åãî ñ ïîìî-
ùüþ. @Test
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2. Íàñòðîéêà è î÷èñòêà Èñïîëüçîâàíèå àííîòàöèé @Before è @After äëÿ âû-
ïîëíåíèÿ îïåðàéè ïåðåä è ïîñëå òåñòà.

3. Çàïóñê òåñòîâ: Èñïîëüçîâàíèå âñòðîåííûõ ñðåäñòâ IDE èëè êîìàíäíîé ñòðî-
êè äëÿ âûïîëíåíèÿ òåñòîâ.

2.2 Selenium WebDriver

Selenium WebDriver � ýòî ôðåéìâîðê ñ îòêðûòûì èñõîäíûì êîäîì äëÿ àâòîìà-
òèçàöèè òåñòèðîâàíèÿ âåá-ïðèëîæåíèé. Îí ïðåäîñòàâëÿåò ïðîãðàììíûé èíòåðôåéñ
äëÿ âçàèìîäåéñòâèÿ ñ áðàóçåðàìè, ïîçâîëÿÿ ýìóëèðîâàòü äåéñòâèÿ ïîëüçîâàòåëÿ íà
âåá-ñòðàíèöàõ. Îñíîâíûå îñîáåííîñòè Selenium WebDriver:

� Êðîññáðàóçåðíîñòü:Ïîääåðæêà âñåõ ïîïóëÿðíûõ áðàóçåðîâ, âêëþ÷àÿ Chrome,
Firefox, Safari, Edge è Opera.

� Ìíîãîÿçû÷íîñòü: Âîçìîæíîñòü íàïèñàíèÿ òåñòîâûõ ñêðèïòîâ íà ðàçëè÷íûõ
ÿçûêàõ ïðîãðàììèðîâàíèÿ � Java, Python, C#, Ruby, JavaScript, PHP è Perl.

� Ïðÿìîå âçàèìîäåéñòâèå: WebDriver íàïðÿìóþ îòïðàâëÿåò êîìàíäû áðàó-
çåðó è ïîëó÷àåò ðåçóëüòàòû, ÷òî îáåñïå÷èâàåò áîëåå òî÷íîå âîñïðîèçâåäåíèå
ïîëüçîâàòåëüñêèõ äåéñòâèé.

� Êðîññïëàòôîðìåííîñòü: Âîçìîæíîñòü çàïóñêà òåñòîâ íà ðàçëè÷íûõ îïåðà-
öèîííûõ ñèñòåìàõ (Windows, MacOS, Linux).

� Ïàðàëëåëüíîå âûïîëíåíèå: Ïîääåðæêà îäíîâðåìåííîãî çàïóñêà òåñòîâ â
ðàçíûõ áðàóçåðàõ äëÿ óñêîðåíèÿ òåñòèðîâàíèÿ.

Àðõèòåêòóðà Selenium WebDriver ñîñòîèò èç ÷åòûðåõ îñíîâíûõ êîìïîíåíòîâ:

� Selenium Client Libraries: Íàáîð áèáëèîòåê äëÿ ðàçëè÷íûõ ÿçûêîâ ïðîãðàì-
ìèðîâàíèÿ, ïîçâîëÿþùèõ ïèñàòü è çàïóñêàòü òåñòû íà ïðåäïî÷èòàåìîì ÿçûêå.
JSONWire Protocol: REST API íà îñíîâå JSON, îáåñïå÷èâàþùèé ïåðåäà÷ó èí-
ôîðìàöèè ìåæäó êëèåíòîì è ñåðâåðîì ÷åðåç HTTP.

� Browser Drivers: Ñïåöèôè÷íûå äëÿ êàæäîãî áðàóçåðà äðàéâåðû (ChromeDriver,
GeckoDriver äëÿ Firefox è äð.), êîòîðûå ïîëó÷àþò êîìàíäû è âûïîëíÿþò èõ â
ñîîòâåòñòâóþùåì áðàóçåðå.

� Browsers: Ñàìè áðàóçåðû, â êîòîðûõ âûïîëíÿþòñÿ òåñòîâûå ñöåíàðèè.

Ýòàïû ðàáîòû ñ WebDriver:

1. Èíèöèàëèçàöèÿ: Ñîçäàíèå ýêçåìïëÿðà WebDriver è îòêðûòèå áðàóçåðà.

2. Íàâèãàöèÿ: Ïåðåõîä ê íóæíîé âåá-ñòðàíèöå ñ ïîìîùüþ ìåòîäà get().

3. Ïîèñê ýëåìåíòîâ: Îáíàðóæåíèå ýëåìåíòîâ íà ñòðàíèöå ñ èñïîëüçîâàíèåì
ðàçëè÷íûõ ëîêàòîðîâ (ID, XPath, CSS-ñåëåêòîðû è äð.).
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4. Âçàèìîäåéñòâèå: Âûïîëíåíèå äåéñòâèé íàä ýëåìåíòàìè (êëèê, ââîä òåêñòà,
âûáîð èç âûïàäàþùèõ ñïèñêîâ è ò.ä.).

5. Îæèäàíèå: Èñïîëüçîâàíèå ÿâíûõ è íåÿâíûõ îæèäàíèé äëÿ ñèíõðîíèçàöèè ñ
äèíàìè÷åñêèìè ýëåìåíòàìè ñòðàíèöû.

6. Ïðîâåðêà: Ïîëó÷åíèå èíôîðìàöèè î ñîñòîÿíèè ýëåìåíòîâ è ïðîâåðêà ðåçóëü-
òàòîâ.

7. Çàâåðøåíèå: Çàêðûòèå áðàóçåðà è îñâîáîæäåíèå ðåñóðñîâ.

Ïðèíöèï âûïîëíåíèÿ êîìàíä:

1. Êîìàíäà èç òåñòîâîãî ñêðèïòà ïðåîáðàçóåòñÿ â HTTP-çàïðîñ ÷åðåç JSON Wire
Protocol.

2. Çàïðîñ ïåðåäàåòñÿ ñîîòâåòñòâóþùåìó äðàéâåðó áðàóçåðà.

3. Äðàéâåð èíòåðïðåòèðóåò çàïðîñ è âûïîëíÿåò íåîáõîäèìûå äåéñòâèÿ â áðàóçå-
ðå.

4. Ðåçóëüòàò äåéñòâèÿ âîçâðàùàåòñÿ îáðàòíî â âèäå HTTP-îòâåòà.

5. Îòâåò ïðåîáðàçóåòñÿ â ôîðìàò, ïîíÿòíûé òåñòîâîìó ñêðèïòó.
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3 Îïèñàíèå âûïîëíåííûõ ðàáîò

3.1 Ðàáîòà �1

Â õîäå ðàáîòû íåîáõîäèìî ïðîïèñàòü þíèò òåñòû äëÿ ìåòîäîâ áèáëèîòåêè
calcualtor.jar, ðåàëèçóþùèé ôóíêöèîíàë êàëüêóëÿòîðà, ïðîèçâîäÿùåãî âû÷èñëåíèÿ
ñóììû, ðàçíîñòè, óìíîæåíèÿ, äåëåíèÿ, âîçâåäåíèÿ â ñòåïåíü, èâçëå÷åíèå êîðíÿ, à
òàêæå çíà÷åíèé áàçîâûõ òðèãîíîìåòðè÷åñêèõ ôóíêöèé. Äðÿ ðåàëèçàöèè òåñòîâ, íåîá-
õîäèìî èñïîëüçîâàòü JUnit.

3.1.1 Êëàññ CalculatorTest

Âñå òåñòû ñîäåðæàòñÿ â êëàññå CalculatorTest. Â ìåòîäå setUp() èíèöèàëèçèðó-
åòñÿ îáúåêò Calculator. Êîíñòàíòîé DELTA çàäàåòñÿ äîïóñòèìàÿ ïîãðåøíîñòü. Êîä
îïðåäåëåíèÿ ïîëåé êëàññà è ìåòîäà setUp() ïðåäñòàâëåí â ëèñòèíãå 1.

Ëèñòèíã 1. Êëàññ CalculatorTest

1 class CalculatorTest {
2 private static �nal double DELTA = 0.0001;
3 private Calculator calculator;
4
5 @BeforeEach
6 void setUp() {
7 calculator = new Calculator();
8 }
9 }

3.1.2 Òåñòû äëÿ ìåòîäà Sum

Â êëàññå CalculatorTest ðåàëèçîâàíû ñëåäóþùèå òåñòû äëÿ ìåòîäà sum:

� testLongSum - òåñò äëÿ ïðîâåðêè ñóììû äâóõ ÷èñåë òèïà long.

� testDoubleSum - òåñò äëÿ ïðîâåðêè ñóììû äâóõ ÷èñåë òèïà double.

Êîä òåñòîâ ïðåäñòàâëåí â ëèñòèíãå 2. Òåñòû ïàðàìåòðèçîâàíû ñ ïîìîùüþ àííî-
òàöèè @ParameterizedTest è @CsvSource.

Ëèñòèíã 2. Òåñòû äëÿ ìåòîäà Sum

1 @ParameterizedTest
2 @CsvSource({
3 "1, 2, 3",
4 "5, 0, 5",
5 "=7, 7, 0",
6 "9223372036854775806, 1, 9223372036854775807"
7 })
8 void testLongSum(long a, long b, long expected) {
9 assertEquals(expected, calculator.sum(a, b));

8



10 }
11
12 @ParameterizedTest
13 @CsvSource({
14 "1.5, 2.5, 4.0",
15 "5.5, 0.0, 5.5",
16 "=3.5, 3.5, 0.0",
17 "0.1, 0.2, 0.3"
18 })
19 void testDoubleSum(double a, double b, double expected) {
20 assertEquals(expected, calculator.sum(a, b), DELTA);
21 }

Ðåçóëüòàòû çàïóñêà òåñòîâ:

Ðåçóëüòàòû çàïóñêà òåñòîâ ïðåäñòàâëåíû íà ðèñóíêå 1.

Ðèñ. 1. Ðåçóëüòàòû çàïóñêà òåñòîâ äëÿ ìåòîäà sum

Ïî èòîãàì çàïóñêà, ìåòîä sum ïðîøåë âñå òåñòû.

3.1.3 Òåñòû äëÿ ìåòîäà Mul

Â êëàññå CalculatorTest ðåàëèçîâàíû ñëåäóþùèå òåñòû äëÿ ìåòîäà mul:

� testLongMul - òåñò äëÿ ïðîâåðêè ïðîèçâåäåíèÿ äâóõ ÷èñåë òèïà long.

� testDoubleMul - òåñò äëÿ ïðîâåðêè ïðîèçâåäåíèÿ äâóõ ÷èñåë òèïà double.

Êîä òåñòîâ ïðåäñòàâëåí â ëèñòèíãå 3.

Ëèñòèíã 3. Òåñòû äëÿ ìåòîäà Mul

1 @ParameterizedTest
2 @CsvSource({
3 "2.5, 3.0, 7.5",
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4 "0.0, 5.5, 0.0",
5 "=2.5, 3.0, =7.5",
6 "=2.5, =3.0, 7.5"
7 })
8 void testDoubleMult(double a, double b, double expected) {
9 assertEquals(expected, calculator.mult(a, b), DELTA);
10 }
11
12 @ParameterizedTest
13 @CsvSource({
14 "2, 3, 6",
15 "0, 5, 0",
16 "=2, 3, =6",
17 "=2, =3, 6",
18 "1000, 1000, 1000000"
19 })
20 void testLongMult(long a, long b, long expected) {
21 assertEquals(expected, calculator.mult(a, b));
22 }

Ðåçóëüòàòû çàïóñêà òåñòîâ:

Ðåçóëüòàòû çàïóñêà òåñòîâ ïðåäñòàâëåíû íà ðèñóíêå 2.

Ðèñ. 2. Ðåçóëüòàòû çàïóñêà òåñòîâ äëÿ ìåòîäà mul

Ïî èòîãàì çàïóñêà, ìåòîä mul äëÿ òèïà long ïðîøåë âñå òåñòû, à äëÿ òèïà double
ïðîø¼ë ëèøü 1 èç 4 òåñòîâ.
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3.1.4 Òåñòû äëÿ ìåòîäà Sqrt

Â êëàññå CalculatorTest ðåàëèçîâàíû ñëåäóþùèå òåñòû äëÿ ìåòîäà sqrt:

� testSqrt - òåñò äëÿ ïðîâåðêè êâàäðàòíîãî êîðíÿ ÷èñëà òèïà double. Ïðîâåðÿåò
ïîëîæèòåëüíûå, îòðèöàòåëüíûå çíà÷åíèÿ, à òàêæå 0.

Êîä òåñòîâ ïðåäñòàâëåí â ëèñòèíãå 4.

Ëèñòèíã 4. Òåñòû äëÿ ìåòîäà Sqrt

1 @ParameterizedTest
2 @ValueSource(doubles = { 4.0, 0.0, =4.0, 1000000.0 })
3 void testSqrt(double value) {
4 double expected = Math.sqrt(value);
5 assertEquals(expected, calculator.sqrt(value), DELTA);
6 }

Ðåçóëüòàòû çàïóñêà òåñòîâ:

Ðåçóëüòàòû çàïóñêà òåñòîâ ïðåäñòàâëåíû íà ðèñóíêå 3.

Ðèñ. 3. Ðåçóëüòàòû çàïóñêà òåñòîâ äëÿ ìåòîäà sqrt

Ïî èòîãàì çàïóñêà, ìåòîä sqrt íå ïðîø¼ë îäèí èç ÷åòûð¼õ òåñòîâ. Ìåòîä íåêêî-
ðåêòíî ðàáîòàåò ñ îòðèöàòåëüíûìè ÷èñëàìè.

3.1.5 Òåñòû äëÿ ìåòîäà Tg

Â êëàññå CalculatorTest ðåàëèçîâàíû ñëåäóþùèå òåñòû äëÿ ìåòîäà tg:

� testTg - òåñò äëÿ ïðîâåðêè òàíãåíñà ÷èñëà òèïà double. Ïðîâåðÿåò ïîëîæè-
òåëüíûå, îòðèöàòåëüíûå çíà÷åíèÿ, à òàêæå 0.

Êîä òåñòîâ ïðåäñòàâëåí â ëèñòèíãå 5.

Ëèñòèíã 5. Òåñòû äëÿ ìåòîäà Tg

1 @ParameterizedTest
2 @ValueSource(doubles = { 0, Math.PI / 6, Math.PI / 4, =Math.PI / 3, 10 })
3 void testTg(double angle) {
4 double expected = Math.tan(angle);
5 double actual = calculator.tg(angle);
6 assertEquals(expected, actual, 0.0001);
7 }
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Ðåçóëüòàòû çàïóñêà òåñòîâ:

Ðåçóëüòàòû çàïóñêà òåñòîâ ïðåäñòàâëåíû íà ðèñóíêå 4.

Ðèñ. 4. Ðåçóëüòàòû çàïóñêà òåñòîâ äëÿ ìåòîäà tg

Ïî èòîãàì çàïóñêà, ìåòîä tg ïðîøåë ëèøü 1 èç 5 òåñòîâ.

3.1.6 Ðåçóëüòàòû ðàáîòû �1

Â ðåçóëüòàòå êîìïëåêñíîãî òåñòèðîâàíèÿ áèáëèîòåêè calculator.jar áûëè ïî-
ëó÷åíû ñëåäóþùèå ðåçóëüòàòû:

1. Òåñòèðîâàíèå ìåòîäà ñëîæåíèÿ (SumTests):

� Âñå òåñòû êîððåêòíîñòè ñëîæåíèÿ äëÿ öåëûõ ÷èñåë è ÷èñåë ñ ïëàâàþùåé
òî÷êîé ïðîøëè óñïåøíî

� Îïåðàöèè ñ ãðàíè÷íûìè çíà÷åíèÿìè (ìàêñèìàëüíûå/ìèíèìàëüíûå çíà-
÷åíèÿ long è double) âûïîëíÿþòñÿ áåç ïåðåïîëíåíèÿ

� Îñîáûå ñëó÷àè (ñëîæåíèå ñ íóëåì) ñîîòâåòñòâóþò îæèäàåìûì ðåçóëü-
òàòàì.

2. Òåñòèðîâàíèå ìåòîäà óìíîæåíèÿ (MulTests):

� Ìåòîä äëÿ óìíîæåíèÿ öåëûõ ÷èñåë ïðîø¼ë âñå òåñòû.
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� Ìåòîä äëÿ óìíîæåíèÿ ÷èñåë ñ ïëàâàþùåé òî÷êîé ïðîø¼ë 1 èç 4 òåñòîâ.

3. Òåñòèðîâàíèå ìåòîäà êâàäðàòíîãî êîðíÿ (SqrtTests):

� Ìåòîä ïðîø¼ë 3 èç 4 òåñòîâ.

� Ìåòîä êîððåêòíî îáðàáàòûâàåò ïîëîæèòåëüíûå çíà÷åíèÿ è 0.

� Îäíàêî îòðèöàòåëüíûå ÷èñëà îáðàáàòûâàþòñÿ íåêîððåêòíî. Âìåñòî òî-
ãî, ÷òîáû âåðíóòü îøèáêó èëè êîìïëåêñíîå ÷èñëî, ìåòîä âû÷èñëÿåò çíà-
÷åíèÿ êîðíÿ ïî ìîäóëþ ÷èñëà.

4. Òåñòèðîâàíèå ìåòîäà òàíãåíñà (tgTests):

� Ìåòîä ïðîø¼ë 1 èç 5 òåñòîâ.

� Ôóíêöèÿ òàíãåíñà ôàêòè÷åñêè âñåãäà âîçâðàùàåò 1 (êðîìå ñëó÷àåâ, êî-
ãäà sin(a) = 0)

� Ñâîéñòâî íå÷åòíîñòè (tg(-x) = -tg(x)) íå ñîáëþäàåòñÿ, çíà÷åíèå tg(x)
ðàâíî 1.

� Ôóíêöèÿ âîçâðàùàåò íåêêîðåêòíîå çíà÷åíèå ïðè ïîïûòêå âû÷èñëèòü
tg(0). Ïðè âû÷èñëåíèè âîçâàðàùåòñÿ NaN, à íå 0, êàê îæèäàåòñÿ.

5. Îáùèå âûâîäû:

Äâà èç ÷åòûð¼õ òåñòèðóåìûõ ìåòîäîâ íå ïðîøëè âñå òåñòû. Â ðåàëèçàöèè ìå-
òîäîâ óìíîæåíèÿ è âû÷èñëåíèÿ òàíãåíñà ïðèñóòñòâóþò îøèáêè.

Ìåòîä óìíîæåíèÿ íåêêîðåêòíî ðàáîòàåò ñ äðîáíûìè ÷èñëàìè. À ìåòîä äëÿ
âû÷èñëåíèÿ òàíãåíñà âîçâðàùàåò 1 äëÿ ëþáîãî âõîäíîãî çíà÷åíèÿ, êðîìå 0.
Ïðè íóëåâîì âõîäíîì çíà÷åíèè ìåòîä âîçâðàùàåò NaN.
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3.2 Ðàáîòà �2

Â õîäå âûïîëíåíèÿ ðàáîòû �2 íåîáõîäèìî áûëî ðåàëèçîâàòü äâà òåñòà äëÿ òåñòè-
ðîâàíèÿ web-ñàéòà ñ ïîìîùüþ áèáëèîòåêè Selenium WebDriver. Òåñòû äîëæíû ïðîâå-
ðÿòü, ÷òî ýëåìåíòû ñàéòà https://jdi-testing.github.io/jdi-light/index.html
îòîáðàæàþòñÿ êîððåêòíî è ïîçâîëÿþò âçàèìîäåéñòâîâàòü ñ ñîáîé ïðàâèëüíûì îá-
ðàçîì. Ðåàëèçàöèÿ òåñòîâ äîëæíà áûòü âûïîëíåíà ñîãëàñíî Java Code Convention è
çàïóñêàòüñÿ ñ ïîìîùüþ TestNG suite xml.

Òåñòû ðàçäåëÿþòñÿ íà 2 êëàññà, â êîòîðûõ íåîáõîäèìî ðåàëèçîâàòü òåñòû, ñâÿ-
çàííûå ñ âçàèìîäåéñòâèåì ñàéòà.

Â ïåðâîì íàáîðå òåñòîâ íåîáõîäèìî ïðîâåðèòü êîððåêòíîñòü îòîáðàæåíèÿ ñòðà-
íèöû. Âñå ñöåíàðèè, êîòîðûå íåîáõîäèìî ïðîâåðèòü, ïðåäñòàâëåíû â òàáëèöå 1

Òàáëèöà 1. Òåñò-êåéñû äëÿ âåá-ïðèëîæåíèÿ (ñ èñïîëüçîâàíèåì SoftAsserts)

� Øàã òåñòèðîâàíèÿ Äàííûå Îæèäàåìûé ðåçóëüòàò

1 Îòêðûòü òåñòîâûé ñàéò ïî
URL

https:

//jdi-testing.github.io/

jdi-light/index.html

Òåñòîâûé ñàéò îòêðûò

2 Ïðîâåðèòü çàãîëîâîê
áðàóçåðà

"Home Page" Çàãîëîâîê ñîîòâåòñòâóåò
"Home Page"

3 Âûïîëíèòü âõîä â ñèñòåìó Ëîãèí: Roman, Ïàðîëü:
Jdi1234

Ïîëüçîâàòåëü àâòîðèçîâàí

4 Ïðîâåðèòü îòîáðàæåíèå
èìåíè ïîëüçîâàòåëÿ

"ROMAN IOVLEV" Èìÿ îòîáðàæàåòñÿ
êîððåêòíî

5 Ïðîâåðèòü ïóíêòû ìåíþ â
øàïêå

"HOME "CONTACT
FORM "SERVICE "METALS

& COLORS"

4 ïóíêòà ìåíþ ñ
ïðàâèëüíûì òåêñòîì

6 Ïðîâåðèòü èçîáðàæåíèÿ íà
ñòðàíèöå

4 èçîáðàæåíèÿ Âñå èçîáðàæåíèÿ
îòîáðàæàþòñÿ

7 Ïðîâåðèòü òåêñòû ïîä
èêîíêàìè

4 òåêñòîâûõ áëîêà Òåêñòû ñîîòâåòñòâóþò
îæèäàåìûì

8 Ïðîâåðèòü íàëè÷èå iframe Êíîïêà "Frame Button" iframe ñóùåñòâóåò

9 Ïðîâåðèòü êíîïêó âî
ôðåéìå

- Êíîïêà "Frame
Button"äîñòóïíà

10 Âåðíóòüñÿ â îñíîâíîå îêíî - Ôîêóñ íà îñíîâíîì îêíå

11 Ïðîâåðèòü ëåâîå ìåíþ "Home "Contact
form "Service "Metals &
Colors "Elements packs"

5 ïóíêòîâ ìåíþ ñ
ïðàâèëüíûì òåêñòîì

12 Çàêðûòü áðàóçåð - Áðàóçåð çàêðûò

Âî âòîðîì íàáîðå òåñòîâ íåîáõîäèìî ïðîâåðèòü êîððåêòíîñòü âçàèìîäåéñòâèÿ
ïîëüçîâàòåëÿ ñ ñàéòîì (â ÷àñòíîñòè, ïðàâèëüíîñòü âûáîðà ÷åêáîêñîâ, ðàäèîáàòòîíîâ
è ýëåìåíòîâ èç âûïàäàþùåãî ñïèñêà). Òàáëèöà òåñòîâ, íåîáõîäèìûõ ê ðåàëèçàöèè âî
âòîðîì óïðàæíåíèè, ïðåäñòàâëåíà â òàáëèöå 2.
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Òàáëèöà 2. Òåñò-êåéñû äëÿ âåá-ïðèëîæåíèÿ (ñ èñïîëüçîâàíèåì SoftAsserts)

� Øàã òåñòèðîâàíèÿ (Testing
Step)

Äàííûå (Data) Îæèäàåìûé ðåçóëüòàò
(Expected Result)

1 Îòêðûòü òåñòîâûé ñàéò ïî
URL

https://jdi-testing.

github.io/jdi-light/

index.html

Òåñòîâûé ñàéò îòêðûò (Test
site is opened)

2 Ïðîâåðèòü çàãîëîâîê áðàó-
çåðà (Check browser title)

"Home Page" Çàãîëîâîê ñîîòâåòñòâóåò
"Home Page"(Title matches
"Home Page")

3 Âûïîëíèòü âõîä â ñèñòåìó
(Perform login)

username: Roman, password:
Jdi1234

Ïîëüçîâàòåëü àâòîðèçîâàí
(User is logged in)

4 Ïðîâåðèòü îòîáðàæåíèå
èìåíè ïîëüçîâàòåëÿ (Verify
username display)

"ROMAN IOVLEV" Èìÿ îòîáðàæàåòñÿ êîð-
ðåêòíî (Name is displayed
correctly)

5 Îòêðûòü ÷åðåç õåäåð ìåíþ
Service -> Di�erent Elements
Page (Navigate using header
menu: Service -> Di�erent
Elements Page)

Ñòðàíèöà îòêðûòà (Page is
opened)

6 Âûáðàòü ÷åêáîêñû (Select
checkboxes)

Water, Wind Ýëåìåíòû îòìå÷åíû
(Elements are checked)

7 Âûáðàòü ïåðåêëþ÷àòåëü
(Select radio)

Selen Ýëåìåíò îòìå÷åí (Element
is selected)

8 Âûáðàòü â îäèí èç âûïà-
äàþùåãî ñïèñêà (Select in
dropdown)

Yellow Ýëåìåíò âûáðàí (Element is
chosen)

9 Ïðîâåðèòü, ÷òî äëÿ êàæ-
äîãî ÷åêáîêñà, radio è
dropdown åñòü îòäåëüíàÿ
ñòðî÷êà ëîãà (Verify that
for each checkbox, radio, and
dropdown there is a separate
log row)

Ëîãè îòîáðàæàþòñÿ è ñîîò-
âåòñòâóþò âûáðàííûì çíà-
÷åíèÿì (Logs are displayed
and correspond to selected
values)

10 Çàêðûòü áðàóçåð (Close
browser)

Áðàóçåð çàêðûò (Browser is
closed)

3.2.1 Êëàññ DriverSetup

Êëàññ DriverSetup âûïîëíÿåò ïåðâîíà÷àëüíóþ íàñòðîéêó WebDriver ïåðåä çà-
ïóñêîì òåñòîâ. Îí óñòàíàâëèâàåò ñèñòåìíûå ñâîéñòâà äëÿ Chrome Driver, íàñòðàè-
âàåò HTTP êëèåíò è ñîçäàåò ýêçåìïëÿð Chrome Driver, îòêðûâàÿ òåñòîâûé ñàéò è
âûïîëíÿåò àâòîðèçàöèþ ïîëüçîâàòåëÿ.

Ëèñòèíã 6.

1 public class DriverSetup {
2 protected static WebDriver driver;
3
4 @BeforeTest
5 public static void setup() {
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6 System.setProperty("webdriver.chrome.driver", "src/test/resources/chromedriver.exe");
7 System.setProperty("webdriver.http.factory", "jdk=http=client");
8
9 driver = new ChromeDriver();
10
11 driver.navigate().to("https://jdi=testing.github.io/jdi=light/index.html");
12
13 driver.�ndElement(By.cssSelector("html > body > header > div > nav > ul.uui=navigation.

navbar=nav.navbar=right > li > a > span")).click();
14 driver.�ndElement(By.id("name")).sendKeys("Roman");
15 driver.�ndElement(By.id("password")).sendKeys("Jdi1234");
16 driver.�ndElement(By.id("login=button")).click();
17 }
18
19 @AfterTest
20 public static void exit() {
21 driver.close();
22 }
23 }

Êëàññ ñîäåðæèò ñëåäóþùèå ýëåìåíòû:

� driver: Çàùèùåííàÿ ñòàòè÷åñêàÿ ïåðåìåííàÿ òèïà WebDriver, ïðåäñòàâëÿþ-
ùàÿ ýêçåìïëÿð áðàóçåðà Chrome, èñïîëüçóåìûé äëÿ âûïîëíåíèÿ òåñòîâ.

� @BeforeTest setup(): Ñòàòè÷åñêèé ìåòîä, ïîìå÷åííûé àííîòàöèåé @BeforeTest,
âûïîëíÿåìûé ïåðåä âñåìè òåñòîâûìè ìåòîäàìè. Îí âûïîëíÿåò ñëåäóþùèå
äåéñòâèÿ:

� Óñòàíàâëèâàåò ñèñòåìíûå ñâîéñòâà `webdriver.chrome.driver` è `webdriver.http.factory`.

� Ñîçäàåò ýêçåìïëÿð `ChromeDriver`.

� Îòêðûâàåò òåñòîâûé ñàéò ïî URL: https://jdi-testing.github.io/
jdi-light/index.html.

� Âûïîëíÿåò âõîä â ñèñòåìó, íàõîäÿ è çàïîëíÿÿ ïîëÿ ëîãèíà è ïàðîëÿ, à
òàêæå íàæèìàÿ êíîïêó âõîäà.

� @AfterTest exit(): Ñòàòè÷åñêèé ìåòîä, ïîìå÷åííûé àííîòàöèåé `@AfterTest`,
âûïîëíÿåìûé ïîñëå âñåõ òåñòîâûõ ìåòîäîâ. Îí çàêðûâàåò áðàóçåð ñ ïîìîùüþ
`driver.close()`.

3.2.2 Êëàññ Task1Test

Êëàññ Task1Test ÿâëÿåòñÿ òåñòîâûì êëàññîì, êîòîðûé âûïîëíÿåò ïðîâåðêè ðàç-
ëè÷íûõ ýëåìåíòîâ íà ãëàâíîé ñòðàíèöå âåá-ñàéòà. Äëÿ ïðîâåðêè îæèäàåìûõ ðåçóëü-
òàòîâ èñïîëüçóþòñÿ "ìÿãêèå"óòâåðæäåíèÿ (SoftAsserts), ÷òî ïîçâîëÿåò ïðîäîëæèòü
âûïîëíåíèå òåñòà äàæå â ñëó÷àå íåóäà÷è îäíîãî èç óòâåðæäåíèé.

Ëèñòèíã 7. Êëàññ Task1Test

1 package edu.hsai.homework2;

2
3 import org.openqa.selenium.By;
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4 import org.openqa.selenium.WebElement;

5 import org.testng.annotations.Test;

6 import org.testng.asserts.SoftAssert;

7
8 import java.util.List;

9
10 public class Task1Test extends DriverSetup {

11 @Test

12 public void testTask1() {

13 SoftAssert softAssert = new SoftAssert();

14
15 softAssert.assertEquals(driver.getTitle(), "Home Page");

16
17 softAssert.assertEquals(driver.findElement(By.id("user-name")).getText(), "

ROMAN IOVLEV");

18
19 List<WebElement> headerItems = driver.findElements(By.cssSelector("ul.uui-

navigation.nav > li"));

20 softAssert.assertEquals(headerItems.size(), 4);

21
22 String[] expectedHeaderTexts = {"HOME", "CONTACT FORM", "SERVICE", "METALS & 

COLORS"};

23 for (int i = 0; i < headerItems.size(); i++) {

24 softAssert.assertTrue(headerItems.get(i).isDisplayed());

25 softAssert.assertEquals(headerItems.get(i).getText(), expectedHeaderTexts[

i]);

26 }

27
28 List<WebElement> images = driver.findElements(By.cssSelector(".benefit-icon > 

span"));

29 softAssert.assertEquals(images.size(), 4);

30 for (WebElement image : images) {

31 softAssert.assertTrue(image.isDisplayed());

32 }

33
34 List<WebElement> texts = driver.findElements(By.className("benefit-txt"));

35 softAssert.assertEquals(texts.size(), 4);

36
37 String[] expectedTexts = {

38 "To include good practices\nand ideas from successful\nEPAM project",

39 "To be flexible and\ncustomizable",

40 "To be multiplatform",

41 "Already have good base\n (about 20 internal and \n some external projects

), \n wish to get more..."

42 };

43
44 for (int i = 0; i < texts.size(); i++) {

45 softAssert.assertEquals(texts.get(i).getText(), expectedTexts[i]);

46 }

47
48 WebElement iframe = driver.findElement(By.id("frame"));

49 softAssert.assertTrue(iframe.isDisplayed());

50
51 driver.switchTo().frame(iframe);

52 WebElement frameButton = driver.findElement(By.id("frame-button"));

53 softAssert.assertTrue(frameButton.isDisplayed());
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54
55 driver.switchTo().defaultContent();

56
57 List<WebElement> leftMenuItems = driver.findElements(By.cssSelector("ul.

sidebar-menu.left > li"));

58 softAssert.assertEquals(leftMenuItems.size(), 5);

59
60 String[] expectedMenuTexts = {"Home", "Contact form", "Service", "Metals & 

Colors", "Elements packs"};

61 for (int i = 0; i < leftMenuItems.size(); i++) {

62 WebElement item = leftMenuItems.get(i);

63 softAssert.assertTrue(item.isDisplayed());

64 softAssert.assertEquals(item.getText(), expectedMenuTexts[i]);

65 }

66
67 softAssert.assertAll();

68 }

69 }

Êëàññ ñîäåðæèò ñëåäóþùèå îñíîâíûå êîìïîíåíòû:

� Íàñëåäîâàíèå îò DriverSetup: Êëàññ Task1Test íàñëåäóåòñÿ îò êëàññà
DriverSetup, êîòîðûé âûïîëíÿåò ïðåäâàðèòåëüíóþ íàñòðîéêó WebDriver è îò-
êðûâàåò âåá-ñàéò.

� @Test testTask1(): Ýòî òåñòîâûé ìåòîä, ïîìå÷åííûé àííîòàöèåé @Test, êî-
òîðûé óêàçûâàåò, ÷òî ýòî ìåòîä TestNG äëÿ âûïîëíåíèÿ òåñòîâ.

� SoftAssert softAssert = new SoftAssert(): Ñîçäàíèå ýêçåìïëÿðà SoftAssert,
êîòîðûé ïîçâîëÿåò ñîáèðàòü îøèáêè è íå îñòàíàâëèâàòü âûïîëíåíèå òåñòà ïðè
ïåðâîé íåóäà÷å.

� Ïðîâåðêè (Assertions): Ìåòîä ñîäåðæèò ðÿä ïðîâåðîê ñ èñïîëüçîâàíèåì
softAssert.assertEquals() è softAssert.assertTrue() äëÿ ïðîâåðêè ðàç-
ëè÷íûõ ýëåìåíòîâ âåá-ñòðàíèöû:

� Çàãîëîâîê ñòðàíèöû (softAssert.assertEquals(driver.getTitle(),
"Home Page"))).

� Èìÿ ïîëüçîâàòåëÿ (softAssert.assertEquals(driver.findElement(By.id("user-name")).getText(),
"ROMAN IOVLEV"))).

� Ýëåìåíòû â ñåêöèè çàãîëîâêà (êîëè÷åñòâî è òåêñò ýëåìåíòîâ ìåíþ).

� Èçîáðàæåíèÿ íà ãëàâíîé ñòðàíèöå (êîëè÷åñòâî è îòîáðàæåíèå).

� Òåêñòû ïîä èêîíêàìè (êîëè÷åñòâî è ñîîòâåòñòâèå îæèäàåìûì òåêñòàì).

� Íàëè÷èå è îòîáðàæåíèå iframe.

� Íàëè÷èå è îòîáðàæåíèå êíîïêè âî iframe.

� Ýëåìåíòû â ëåâîì ìåíþ (êîëè÷åñòâî è òåêñò ýëåìåíòîâ).

� Ïåðåêëþ÷åíèå íà iframe è îáðàòíî: Â êîäå ïðîèñõîäèò ïåðåêëþ÷åíèå íà
iframe äëÿ ïðîâåðêè ñîäåðæèìîãî âíóòðè íåãî, à çàòåì âîçâðàò îáðàòíî ê îñ-
íîâíîìó ñîäåðæàíèþ ñòðàíèöû.
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� softAssert.assertAll(): Âûçîâ ýòîãî ìåòîäà â êîíöå òåñòîâîãî ìåòîäà ïîçâî-
ëÿåò óáåäèòüñÿ, ÷òî âñå ñîáðàííûå îøèáêè áóäóò âûâåäåíû, è òåñò çàâåðøèòñÿ
ñ ñîîòâåòñòâóþùèì ñòàòóñîì.

3.2.3 Êëàññ Task2Test

Êëàññ Task2Test ÿâëÿåòñÿ òåñòîâûì êëàññîì, êîòîðûé ïðîâåðÿåò ðàçëè÷íûå ýëå-
ìåíòû è ôóíêöèîíàëüíîñòè âåá-ñàéòà. Îí èñïîëüçóåò áèáëèîòåêó SeleniumWebDriver
äëÿ âçàèìîäåéñòâèÿ ñ âåá-ñòðàíèöåé è áèáëèîòåêó TestNG äëÿ îðãàíèçàöèè è âûïîë-
íåíèÿ òåñòîâ. Êëàññ âûïîëíÿåò ïðîâåðêó çàãîëîâêà ñòðàíèöû, èìåíè ïîëüçîâàòåëÿ,
à òàêæå âçàèìîäåéñòâóåò ñ ýëåìåíòàìè íà ñòðàíèöå "Di�erent Elements"(÷åêáîêñû,
ðàäèîêíîïêè, âûïàäàþùèé ñïèñîê) è ïðîâåðÿåò ëîãè.

Ëèñòèíã 8. Êëàññ Task2Test

1 public class Task2Test extends DriverSetup {

2 private static final By USER_NAME = By.id("user-name");

3
4 @Test

5 public void testBrowserTitle() {

6 assertEquals(driver.getTitle(), "Home Page", "Browser title should be 'Home 

Page'");

7 }

8
9 @Test

10 public void testLogin() {

11 WebElement userNameElement = new WebDriverWait(driver, Duration.ofSeconds(10))

12 .until(ExpectedConditions.visibilityOfElementLocated(USER_NAME));

13
14 assertTrue(userNameElement.isDisplayed(), "Username should be displayed");

15 assertEquals(userNameElement.getText(), "ROMAN IOVLEV", "Username should be '

ROMAN IOVLEV'");

16 }

17
18 @Test

19 public void testElements() {

20 WebElement serviceDropdown = driver.findElement(By.cssSelector("header .nav > 

li.dropdown"));

21 serviceDropdown.click();

22
23 WebElement differentElementsLink = driver.findElement(By.xpath("//a[text()='

Different elements']"));

24 differentElementsLink.click();

25 assertEquals(driver.getTitle(), "Different Elements", "Çàãîëîâîê ñòðàíèöû '

Different Elements' íåâåðíûé.");

26
27 List<String> checkboxesToSelect = Arrays.asList("Water", "Wind");

28 List<WebElement> checkboxes = new WebDriverWait(driver, Duration.ofSeconds(10)

)

29 .until(ExpectedConditions.visibilityOfAllElementsLocatedBy(

30 By.cssSelector(".label-checkbox")

31 ));

32
33 for (WebElement checkbox : checkboxes) {
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34 if (checkboxesToSelect.contains(checkbox.getText())) {

35 if (!checkbox.findElement(By.tagName("input")).isSelected()) {

36 checkbox.click();

37 }

38 assertTrue(checkbox.findElement(By.tagName("input")).isSelected());

39 }

40 }

41
42 String radioToSelect = "Selen";

43 List<WebElement> radios = new WebDriverWait(driver, Duration.ofSeconds(10))

44 .until(ExpectedConditions.visibilityOfAllElementsLocatedBy(

45 By.cssSelector(".label-radio")

46 ));

47
48 for (WebElement radio : radios) {

49 if (radio.getText().equals(radioToSelect)) {

50 radio.click();

51 assertTrue(radio.findElement(By.tagName("input")).isSelected());

52 break;

53 }

54 }

55
56 String dropdownValueToSelect = "Yellow";

57 WebElement dropdown = new WebDriverWait(driver, Duration.ofSeconds(10))

58 .until(ExpectedConditions.elementToBeClickable(

59 By.cssSelector(".colors select")

60 ));

61
62 Select select = new Select(dropdown);

63 select.selectByVisibleText(dropdownValueToSelect);

64 assertEquals(select.getFirstSelectedOption().getText(), dropdownValueToSelect)

;

65
66 List<WebElement> logs = new WebDriverWait(driver, Duration.ofSeconds(10))

67 .until(ExpectedConditions.visibilityOfAllElementsLocatedBy(

68 By.cssSelector(".logs li")

69 ));

70 for (var elem : logs)

71 System.out.println(elem.getText());

72
73 List<String> expectedLogs = Arrays.asList(

74 "Water: condition changed to true",

75 "Wind: condition changed to true",

76 "metal: value changed to Selen",

77 "Colors: value changed to Yellow"

78 );

79
80 for (int i = 0; i < expectedLogs.size(); i++) {

81 String actualLog = logs.get((logs.size()-1) - i).getText().replaceAll("\\d

{2}:\\d{2}:\\d{2}", "").trim();

82 assertTrue(actualLog.endsWith(expectedLogs.get(i)));

83 }

84 }

85 }

Êëàññ ñîäåðæèò ñëåäóþùèå îñíîâíûå êîìïîíåíòû:
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� Íàñëåäîâàíèå îò DriverSetup: Êëàññ Task2Test íàñëåäóåòñÿ îò êëàññà
DriverSetup, êîòîðûé âûïîëíÿåò ïðåäâàðèòåëüíóþ íàñòðîéêó WebDriver è îò-
êðûâàåò âåá-ñàéò.

� Ïîëå USER_NAME: Ïðèâàòíîå ñòàòè÷åñêîå ïîëå USER_NAME òèïà By, ñî-
äåðæàùåå ëîêàòîð äëÿ ýëåìåíòà ñ èìåíåì ïîëüçîâàòåëÿ.

� @Test testBrowserTitle(): Òåñòîâûé ìåòîä, êîòîðûé ïðîâåðÿåò çàãîëîâîê
áðàóçåðà íà ñîîòâåòñòâèå çíà÷åíèþ "Home Page". Èñïîëüçóåò assertEquals
äëÿ ïðîâåðêè.

� @Test testLogin(): Òåñòîâûé ìåòîä, êîòîðûé ïðîâåðÿåò, ÷òî èìÿ ïîëüçîâàòå-
ëÿ îòîáðàæàåòñÿ è ñîîòâåòñòâóåò îæèäàåìîìó çíà÷åíèþ "ROMAN IOVLEV".
Èñïîëüçóåò ÿâíîå îæèäàíèå (WebDriverWait) äëÿ ïðîâåðêè âèäèìîñòè ýëåìåí-
òà.

� @Test testElements(): Òåñòîâûé ìåòîä, êîòîðûé âûïîëíÿåò ñëåäóþùèå øà-
ãè:

� Îòêðûâàåò ñòðàíèöó "Di�erent Elements"÷åðåç ìåíþ "Service".

� Âûáèðàåò ÷åêáîêñû "Water"è "Wind".

� Âûáèðàåò ðàäèîêíîïêó "Selen".

� Âûáèðàåò çíà÷åíèå "Yellow"â âûïàäàþùåì ñïèñêå.

� Ïðîâåðÿåò ëîãè íà ñîîòâåòñòâèå îæèäàåìûì çíà÷åíèÿì.

� ßâíûå îæèäàíèÿ (WebDriverWait): Èñïîëüçóþòñÿ äëÿ îæèäàíèÿ ïîÿâëå-
íèÿ è êëèêàáåëüíîñòè ýëåìåíòîâ, ÷òî äåëàåò òåñòû áîëåå ñòàáèëüíûìè.

� Ïðîâåðêà ëîãîâ: Êîä ïðîâåðÿåò ëîãè íà ñîîòâåòñòâèå îæèäàåìûì çíà÷åíèÿì,
ó÷èòûâàÿ ïîðÿäîê è ôîðìàò çàïèñåé.

3.2.4 Ðåçóëüòàòû ðàáîòû �2

Ðåçóëüòàòû çàïóñêà òåñòîâ ïðåäñòàâëåíû íà Ðèñ. 5

Ðèñ. 5. Ðåçóëüòàòû âûïîëíåíèÿ òåñòîâ Selenium WebDriver

Âñå ðàçðàáîòàííûå òåñòû äëÿ ïðîâåðêè âåá-ñàéòà óñïåøíî ïðîéäåíû. Òåñòû
îõâàòûâàþò øèðîêèé ñïåêòð ýëåìåíòîâ ñòðàíèöû, âêëþ÷àÿ çàãîëîâêè, ýëåìåíòû íà-
âèãàöèè, iframe, ÷åêáîêñû è âûïàäàþùèå ñïèñêè.
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Çàêëþ÷åíèå

Â õîäå âûïîëíåíèÿ ëàáîðàòîðíîé ðàáîòû áûëè èçó÷åíû êëþ÷åâûå àñïåêòû àâ-
òîìàòèçèðîâàííîãî òåñòèðîâàíèÿ ïðîãðàììíîãî îáåñïå÷åíèÿ. Ðàáîòà îõâàòèëà ñî-
çäàíèå, íàïèñàíèå è âûïîëíåíèå þíèò-òåñòîâ äëÿ Java-áèáëèîòåêè calculator.jar ñ
èñïîëüçîâàíèåì JUnit, à òàêæå îðãàíèçàöèþ òåñòèðîâàíèÿ âåá-ñòðàíèö ñ ïîìîùüþ
Selenium WebDriver è TestNG.

Â ðåçóëüòàòå òåñòèðîâàíèÿ áèáëèîòåêè calculator.jar áûëè îáíàðóæåíû íåòî÷-
íîñòè â ðåàëèçàöèè íåêîòîðûõ ìåòîäîâ, â ÷àñòíîñòè, íåâåðíîå âû÷èñëåíèå òàíãåíñà
è íåêîððåêòíàÿ ðàáîòà ñ ÷èñëàìè ñ ïëàâàþùåé òî÷êîé ïðè óìíîæåíèè. Ýòè îøèá-
êè ìîãëè áû îñòàòüñÿ íåçàìå÷åííûìè ïðè ïîâåðõíîñòíîì ðó÷íîì òåñòèðîâàíèè, ÷òî
äåìîíñòðèðóåò öåííîñòü àâòîìàòèçèðîâàííîãî ïîäõîäà.

Ïðè òåñòèðîâàíèè âåá-ñàéòà ñ ïîìîùüþ Selenium WebDriver áûëà ïîäòâåðæäåíà
êîððåêòíîñòü îòîáðàæåíèÿ ýëåìåíòîâ è èõ ôóíêöèîíàëüíîñòü. Óñïåøíîå ïðîõîæäå-
íèå âñåõ òåñòîâ ïîêàçàëî, ÷òî ñàéò ðàáîòàåò â ñîîòâåòñòâèè ñ îæèäàíèÿìè â òåñòîâûõ
ñöåíàðèÿõ.

Èñïîëüçîâàííûå èíñòðóìåíòû àâòîìàòèçèðîâàííîãî òåñòèðîâàíèÿ ïðîäåìîí-
ñòðèðîâàëè ñåáÿ êàê ýôôåêòèâíîå ñðåäñòâî äëÿ ñèñòåìàòè÷åñêîé ïðîâåðêè ïðî-
ãðàììíîãî îáåñïå÷åíèÿ íà ñîîòâåòñòâèå òðåáîâàíèÿì. Îíè ïîçâîëÿþò âûïîëíÿòü òå-
ñòû íà áîëüøèõ íàáîðàõ äàííûõ è ìíîãîêðàòíî ïîâòîðÿòü îäíè è òå æå ñöåíàðèè,
÷òî çàòðóäíèòåëüíî ïðè ðó÷íîì òåñòèðîâàíèè.

Òåì íå ìåíåå, àâòîìàòèçèðîâàííîå òåñòèðîâàíèå èìååò ñâîè îãðàíè÷åíèÿ. Îíî
ôîêóñèðóåòñÿ ïðåèìóùåñòâåííî íà ïðîâåðêå ôóíêöèîíàëüíîñòè è íå ñïîñîáíî â ïîë-
íîé ìåðå îöåíèòü óäîáñòâî èñïîëüçîâàíèÿ èëè îáíàðóæèòü íåïðåäâèäåííûå ñöåíàðèè
èñïîëüçîâàíèÿ. Êðîìå òîãî, ñàìè àâòîìàòèçèðîâàííûå òåñòû ìîãóò ñîäåðæàòü îøèá-
êè.

Òàêèì îáðàçîì, ìîæíî çàêëþ÷èòü, ÷òî íàèáîëåå ýôôåêòèâíûé ïîäõîä ê òåñòè-
ðîâàíèþ ñî÷åòàåò â ñåáå àâòîìàòèçèðîâàííûå è ðó÷íûå ìåòîäû. Àâòîìàòèçèðîâàííîå
òåñòèðîâàíèå îáåñïå÷èâàåò ñòàáèëüíîñòü è ïîâòîðÿåìîñòü ïðîâåðîê, à ðó÷íîå ïîçâî-
ëÿåò âûÿâëÿòü ïðîáëåìû, ñâÿçàííûå ñ óäîáñòâîì èñïîëüçîâàíèÿ è íåñòàíäàðòíûìè
ñöåíàðèÿìè. Êîìïëåêñíîå ïðèìåíåíèå îáîèõ ïîäõîäîâ ñóùåñòâåííî ïîâûøàåò êà÷å-
ñòâî ïðîãðàììíîãî îáåñïå÷åíèÿ.
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