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['MTapCUHI C UCMNOJIb30BaHVEM
Selenium n Playwright

AHHa BaHOBa
Craxep-uccnegoBartenb JlabopaTopum noBegeHYe€CKoM 3KOHOMUKN 1 puHaHcoB HNY BLUD
MpenopaBaTenb [denapTameHTa TeopeTndeckon akoHoMmkn HAY BLUSD (OOL, « DKoHOMUKa»)

MeToponor JlabopaTopum HempoHayk 1 noeegeHns Yenoseka Cobepa



BA3O0OBbIE MOHATUA

Kak cBsa3aHbl HTML, DOM u JavaScript

01 02 03 04
HTML DOM JavaScript CtpaHMua
TekCT pa3MeTKK, KOTOpPbIN [lepeBo 2/1eMEHTOB Kopg ctpaHuupl. OH To, YTO Mbl BUOUM Ha
cepsep npucbiiaeT CTpaHuubl. bpaysep cTpout pearnpyeTt Ha OeNcTBus, aKpaHe. KapTuHkKa TekyLero
6pay3sepy. ero 13 aToro TekcTa n OOrpy>aeT faHHble N MeHseT COCTOSIHUA OepeBa.
OEPXUT B NaMSATU. nepeso.
HTML <div class="quotes'"></div> JAVASCRIPT fetch("/api/quotes") DOM <div class="quote">.</div>

CnosomMm API Ha3biBalOT agpec Ha cepBepe, N0 KOTOPOMY NporpamMma 3arpallmBaeT rotoBble gaHHble, valle scero B popmate JSON. Co
CTPaHuLIbl TaKou 3anpoc 0bbi4HO oTnpaBngeT ¢yHkuma fetch().




YACTD |

I1aHHble, KOTOPbIX HET B OTBETE cepBepa

requests n BeautifulSoup 4ynTaloT TONbKO TO, YTO cepBep npucnan cpasy. Bcg, yTo cTpaHuLua AopUCOBbIBaAET
NOTOM, OJ19 HUX HE CYLLLeCTBYET.
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Y10 ymeloT requests n BeautifulSoup

1 requests otnpasndetr HTTP-3anpoc 1 BO3BpaLLaeT OTBET cepBepa.
2 BeautifulSoup pa3bupaeT aTOoT OTBET 1 CTPOUT U3 HEIO AEPEBO TErOB.

3 [1o gepeBy Mbl ULLLEEM HYXXHble 3/1eMeHTbI Mo Tery, knaccy nnun CSS-cenekTopy.

® JavaScript npu 3TOM He BbINOSHAETCS, MOTOMY YTO Y BUBIMoTekn HeT HU Bpay3sepa, Hu DOM, HM COBbITUIA.

® Mbi noJjty4aeM poBHO TO, YTO CepBeEP MNpucsiasl B OTBETE, a HE TO, YTO CTPaHULa NOKa3blBa€T MNOocCrsie pa6OTbI
CKPUMTOB.

Haxxmute Ctrl+U n nocMoTpuTe NCXoaHbI Ko, CTPaHuLbl. ECnv HY>KHOro TeKCTa HET U TaM, 3Ha4YuT ero JopucoBbiBaeT JavaScript
y>xe B bpaysepe.
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LiuTaTbl nogrpy>xatoTcs otaesibHbIM 3anpocoMm

CTPAHULA B BPAY3EPE

Quotes to Scrape

“The world as we have created it is a process of our thinking. It cannot be
changed without changing our thinking.”
by Albert Einstein

Tags:

“It is our choices, Harry, that show what we truly are, far more than our
abilities.”
by J.K. Rowling

Tags:

“There are only two ways to live your life. One is as though nothing is a
miracle. The other is as though everything is a miracle.”
by Albert Einstein

Tags:

Login

MCXOOHbIU HTML /| CTRL+U

<body>
<div class="container">
<h1>Quotes to Scrape</hl>
<div class="quotes"></div>

[JavaScript BehinonHsetcsa B 6paysepe]
var page = 1;
var hasNextPage = true;

function appendQuotes(quotes) {
var html = $.map(quotes, function(d) {
return "<div class='quote'>"
+ d['text']
+ "</div>";
});

$('.auotes').annend(html):

CepBep oTOa€T nycTton KoHTenHep div.quotes. Y>xe B 6bpaysepe ckpmnT obpallaetca K /api/quotes n BCTaBNSaeT LUTaTbl B 4EPEBO
CTpaHuubl. [T03TOMY Ha 3KpaHe TEKCT eCTb, a B ucxogHoM HTML ero Her.
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CtaTnyeckyro cTpaHuULy MOXXKHO pa3obpaTtb 6e3 bpay3epa

import requests
from bs4 import BeautifulSoup

HEADERS = {"User-Agent": '"SummerSchool2026/1.0 (educational scraping class)"}

resp = requests.get("https://books.toscrape.com/", headers=HEADERS, timeout=20)
resp.raise_for_status()

# CepBep obbsasnser IS0-8859-1, xoTa meta yka3biBaeT utf-8.

# MNepepnaém 6anTbl, 4T0bObl BeautifulSoup onpepenun KOAMPOBKY MO pa3MeTKe.
soup = BeautifulSoup(resp.content, "html.parser")

cards = soup.select("article.product_pod")

print("kaptoyek Ha cTpanuue:", len(cards))
for card in cards[:5]:
print(f" {card.select_one('p.price_color').get_text(strip=True):>8}"
"' {card.h3.al'title'][:52]}")
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Yto BUOUT requests Ha AMHaMUYEeCKON CTpaHULe

o
html = requests.get("https://quotes.toscrape.com/js/", headers=HEADERS, timeout=20).text
soup = BeautifulSoup(html, "html.parser")

print("HanpeHo umtaT:", len(soup.select("div.quote")))
print("pnuHa oteeta :", len(html), "cumsonos")
print("paHHble BCcTpoeHsl B JavaScript:", "var data =" in html)

i = html.find("var data =")
print("\n" + html[i:i + 300])
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Kak 6pay3ep CTPOUT CTPaAHULLY

[1aTb LWWaroB OT NepPBOro OTBETa CepBepa a0 FOTOBOM KapTUHKWN Ha 3KpaHe.
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STanbl NnOoCTPOEeHUA CTpaHUL bl
1 Bpaysep nony4aet HTML. YacTo aT0 TONbKO Kapkac 6e3 coaep>XMoro.
2  3arpy)aet CTUIN N CKPUMTbI U 3aryCcKaeT ux.
3  CkpunTtbl oTNpaBngaoT gonosiHuTenbHble 3anpocbl, XHR nnu fetch.
4 MNpuweplune gaHHble, 06b14HO JSON, NpeBpaLLatoTCa B 9/1EMEHTbI CTPaHULbI.

5 bBpay3sep paccunTbiBaeT pa3MeTKy U PUCYET pe3ynbTar.

o requests ocTaHaBNIMBaAETCH Ha NepPBOM LUare.

® Selenium u Playwright 3anyckatoT HacToALMK Bpaysep, MO3ITOMY A0XOOAT 40 NocnenHero.
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Network noka3sbiBaeT, 0TKyaa NpULLIIvN g aHHble

Login

Quotes to Scrape

“The world as we have created it is a process of our thinking. It cannot be changed without

changing our thinking.”
by Albert Einstein

JL18H change ] decp-thoughts ] thinking J world_

“It is our choices, Harry, that show what we truly are, far more than our abilities.”

by J.K. Rowling
Tags:

“There are only two ways to live your life. One is as though nothing is a miracle. The other

Cpasy nocne HTML 6pay3ep oTaenbHO 3anpalumBaeT [api/quotes?page=1. 13 atoro JSON 1 cobupatoTcs KapTo4kM Ha

CTpaHuLE.



YACTDb Il

Mpsamom 3anpoc K API

import time

def fetch_quotes_via_api(max_pages=20):

out, page = [], 1

while page <= max_pages:
r = requests.get("https://quotes.toscrape.com/api/quotes",

params={"page'": page}, headers=HEADERS, timeout=20)

r.raise_for_status()
payload = r.json()
out.extend(payload["quotes"])
if not payload["has_next"]:

break
page += 1
return out

t0 = time.perf_counter()

quotes_api = fetch_quotes_via_api()

t_api = time.perf_counter() - t@

print(f"cobpaHo umtat: {len(quotes_api)} 3a {t_api:.2f} c")

print("npumep:", quotes_apil@] ["author"]["name"], "|", quotes_apil@] ["text"][:60])
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Korpa 6e3 6pay3epa He 060MTUCD

® Copepxumoe noaBnsaeTcs ToNbKO NMoce Knka, HaBegeHUs UM packpbiTua 6noka.
® Bxop Ha calT nAET Yepes popMy, Nepeagpecauym n CoxpaHeHne Ceccum.

® [lapameTpbl 3anpoca nIM TOKEH CYMTaAET caM CKPUNT CTPaHULbI.

® HyxeH BHeLWHWN BUA, TO ecTb CKpUHLLOT, PDF, pasmMepbl 1 NonoXeHne 3/1eMeHTOB.

® Hac nHTepecyet noBegeHne nHTepdeinca, a He TONbKO AaHHbIE.

HacTtoawui 6pay3ep cbegaet B pa3bl 60nblie NaMsaT 1 BpeMeHun, Yem oanH HTTP-3anpoc. 3anyckaTb ero CTOUT Toraa, korga
aToro TpebyeT 3agava, a He Ha BCAKWUIN Cny4van.
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Selenium

Ctanpapt W3C WebDriver, 3penas askocuctemMa 1 oXXnaaHus, KoTopble HY>XHO 3aJaBaTb CaMOMY.
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Kak ycTpoeH Selenium

Ball CKpUNT WebDriver 6pay3ep

o CkpunT He ynpaBngeT bpay3epoM HanpsMyto. Komanabl nayt yepes WebDriver, nporpaMmmy-nocpenHuka.

e O6MeH nocTpoeH Ha ctanpgapte W3C WebDriver, nosToMy oaunH 1 TOT Xe ko, pabotaeT ¢ Chrome, Firefox, Safari
n Edge.

« Kaxgasa komMaHga npoxoanT Yepes NnocpenHuKa, NMO3TOMY Ha MEJIKUX ornepaundax HakjiagHble pacxodbl 3aMeTHEeE.

C Bepcum 4.6 Selenium Manager cam HaxoguT 1 CTaBUT nogxoaawmn gpameep. Ckaumeatb chromedriver Bpy4HYto 06bIYHO He
HY>HO.
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Jlenta PBK nocne BbinonHeHus JavaScript

CTPAHULUA B BPAY3EPE MCXOOHbIA HTML | CTRL+U
‘ Mopnucka Ha PBK HHeecTrLK Meponpuatua Otpacnu  HepsmkumocTe Autonews PBK KomnaHuw — «+»

HTTP/1.1 401 Unauthorized

<html>
<head>
<meta charset="utf-8">
[3awmTHbIM JavaScript Qrator]

</head>
<body></body>
JleHTa HOBOCTEM </html>
PekoHCTpyKUMIO IpOCNaBcKoro BOK3ana HauHyT o
KoHua 2026 roga BeautifulSoup:
SkoHomuka - 19:35 a: @
article: 0
Poccuiickue BoeHHble Nopa3unu fBa Cyxorpyaa c h2: 0

rpy3amm gna BCY B nopty lOXxHbIN

MonuTuxa - 19:24

Mocne 3arnviku R BHnavzene:

O6bl4yHbIM HTTP-3anpoc nonyyaet 3gecb 401 u nycToe Teno. bpay3ep BbINOMHAET CKPUMTbI CanTa, U NeHTa nossnsaetca. Mbl NpocTo
oTKpbiBaeM nNyb6nnyHyto ctpanuuy. Hn CAPTCHA, H1M nogMeHbl oTnevaTka bpaysepa, Hu1 apyrnx o6xogoB 3aWmTbl B NPUMepe HeT.
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3aronoBku PBK B CSV, ckpuHwioT u PDF

import base64

import csv

import time

from pathlib import Path

from urllib.parse import urljoin

from selenium import webdriver

from selenium.webdriver.chrome.options import Options

from selenium.webdriver.common.by import By

from selenium.webdriver.support.ui import WebDriverWait

from selenium.webdriver.support import expected_conditions as EC

URL = "https://www.rbc.ru/short_news/"
t0 = time.perf_counter()

def progress(step, text):
print(f" [{step}/8] {time.perf_counter() - t0:5.1f} c¢ {text}", flush=True)

opts = Options()
opts.add_argument("--window-size=1440,1000") # headless HE Bkniw4aeM, OKHO OONXHO ObITb BWUAHO

progress(1, "3anyck Chrome, OKHO OTKpoeTcCs Ha 3KpaHe')
driver = webdriver.Chrome(options=opts)
try:
progress(2, "OTKpbiTMe nybnuyHon neHTtbl PBK'")
driver.get(URL)
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3aronoBku PBK B CSV, ckpuHwioT u PDF

progress(3, "OxupaHue sneMeHTOB article")

cards = WebDriverWait(driver, 20).until(
EC.presence_of_all_elements_located((By.CSS_SELECTOR, "article")))

progress(4, f'HaipeHo kaptouek: {len(cards)}")

rows = [I]
for card in cards[:30]:
links = card.find_elements(By.CSS_SELECTOR, "a")
text = " ".join(card.text.split())
href = links[0].get_attribute("href") if links else None
if text and href:
rows.append({"text": text, "url": urljoin(URL, href)})

progress(5, f"CobpaHo yHuKanbHbix cTpok: {len(rows)}")

with open("rbc_headlines.csv", "w", newline="", encoding="utf-8") as f:
writer = csv.DictWriter(f, fieldnames=["text", "url"])
writer.writeheader()

writer.writerows(rows)

progress(6, '"CSV 3anucaH, coxpaHeHue nonHoro PNG")
shot = driver.execute_cdp_cmd("Page.captureScreenshot",

{"captureBeyondViewport": True, "fromSurface": True})
Path("rbc_news.png").write_bytes(base64.b64decode(shot["data"]))
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3aronoBku PBK B CSV, ckpuHwot u PDF

progress(7, "PNG coxpaHéH, ¢opmupoBaHue PDF")

Path("rbc_news.pdf").write_bytes(base64.b64decode(driver.print_page()))
finally:

driver.quit()

progress(8, "lotoBo, CSV, PNG u PDF coxpaHeHb")
print("\nPe3ynbtat")
print("3aronoskos:", len(rows))
print("¢annbi: rbc_headlines.csv, rbc_news.png, rbc_news.pdf")
for row in rows[:5]:

print("-", row["text"][:95])

370 oaunH 3axo[, Ha NyBINYHYIO CTPaHMULY, 6e3 napannesnbHbiX ceccuin n 6e3 obxoga 3awmTol. MNMpexae Yem HapalmeaTb coop,
NMOCMOTPUTE YC/TIOBUSA MCMONb30BaHUSA CalTa U OOMYyCTUMYIO YacToTy obpalleHuN.
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)XuBad peMoHcTpaLud B HacToswem Chrome

import csv

import re

import time

import requests

from pathlib import Path

from selenium import webdriver

from selenium.webdriver.chrome.options import Options
from selenium.webdriver.common.by import By

OUT = Path("peMoHcTpauus")
OUT.mkdir(exist_ok=True)

opts = Options()
opts.add_argument("--window-size=1280,900") # headless HE Bk/w4aeM, OKHO OOSIXHO ObITb BUOHO

def scroll(driver, steps=6, step=400, pause=0.9):
"""MnaBHO NpoKpy4MBaeMm CTpaHuULy, 4TOOb 3a ABUXEHVWEM MOXHO ObIIO CneguThb.
for _ in range(steps):
driver.execute_script(f"window.scrollBy({{top: {step}, behavior: 'smooth'}})")
time.sleep(pause)

driver = webdriver.Chrome(options=opts)
try:
driver.get("https://lenta.ru/")
time.sleep(2)
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)XuBad peMoHcTpaLud B HacToswem Chrome

print("1. Chrome oTKpbIT, rnaBHas cTpaHuua 3arpyxeHa', flush=True)

scroll(driver)
print("2. Mponuctanu rnasHyw", flush=True)

button = driver.find_element(By.XPATH, "//button[contains(., 'HoBbie MaTepuans')]")
driver.execute_script("arguments[0].scrollIntoView({block: 'center', behavior: 'smooth'})", button)
time.sleep(1.5)

driver.execute_script("arguments[@].click()", button)

time.sleep(2.5)

print("3. Haxanu kKHomnKy «HoBble MaTepuanbi»", flush=True)

link = driver.find_element(By.CSS_SELECTOR, "al[hrefx='/rubrics/economics/']")
driver.execute_script("arguments[0].scrollIntoView({block: 'center', behavior: 'smooth'})", 1link)
time.sleep(1.5)

driver.execute_script("arguments[0].click()", 1link)

time.sleep(3)

print("4. MNepewnu B pa3pen «3KoHoMmuka»:", driver.current_url, flush=True)

scroll(driver, steps=5)
print("5. MNponuctanu pa3pen", flush=True)

rows, seen = [], set()
for a in driver.find_elements(By.CSS_SELECTOR, "alhref~='/news/']"):
href = a.get_attribute("href")
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)XuBad peMoHcTpaLud B HacToswem Chrome

text = re.sub(r"\sx\d{2}:\d{2}$", "", " ".join(a.text.split()))
if len(text) > 25 and href not in seen:
seen.add(href)
rows.append({"3aronosok": text, "ccomka": href})
with open(OUT / "HoBocTu.csv'", "w", newline="", encoding="utf-8-sig") as f:
writer = csv.DictWriter(f, fieldnames=["3aronosok", "cceinka"l)
writer.writeheader()
writer.writerows(rows)
print(f"6. CobpaHo 3aronoskoB: {len(rows)}, 3anucaH HoBocTu.csv", flush=True)
for row in rows[:3]:
print(" =", row["3aronosok"][:70], flush=True)

first = driver.find_element(By.CSS_SELECTOR, "alhref~='/news/']")
driver.execute_script("arguments[@0].scrollIntoView({block: 'center', behavior: 'smooth'})", first)
time.sleep(1.5)

driver.execute_script("arguments[0].click()", first)

time.sleep(3)

print("7. OTkpbM HoBOCTb:", driver.title[:60], flush=True)

img = driver.find_element(By.CSS_SELECTOR, "figure img")

data = requests.get(img.get_attribute("src"), timeout=20).content
(OUT / "kapTuHka.jpg").write_bytes(data)

print(f"8. KapTuHka ckauyaHa: {len(data) / 1024:.1f} KB", flush=True)



YACTDb Il

)XuBasa gpemMmoHcTpauund B Hactosawem Chrome

driver.save_screenshot(str(OUT / "cTpaHuua.png"))
print("9. CkpuHwoT coxpaHén", flush=True)
time.sleep(2)

finally:
driver.quit()

print("\n®ainsl B nanke", OUT.resolve())

for f in sorted(OUT.iterdir()):
print(f" {f.name:14} {f.stat().st_size / 1024:8.1f} KB")

[MpoKpyTKa N KNNKWU HaMepeHHO 3aMeJieHbl, YTOObl 338 HAMU MOXXHO ObiNo cneanTb. Mbl OTKpPbIBaeM Ny6ANYHYIO NEHTY Kak
0ObIYHbIN YnTaTenb, robots.txt JIeHTbl rnaBHYO M pa3agen HOBOCTEN HE 3aKPbIBAET.
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Playwright

[locTOSiHHOE coeauHEHME C 6pay3ep0M, oXngaHmd mn3 KOpO6KVI N OOCTYI K CeTeBbIM 3arnpocamM CTpaHuLbl.
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ApxutekTtypa Playwright

® Playwright gep>xuT c 6pay3epomM NocTossHHOEe coeauHeHne, NO3TOMY He TPaTUT oTaenbHbi HT TP-BbI30B Ha
Ka)Xgoe OeNCcTBMe N BUOUT COObITUS CTPaHULIbI.

® Browser context 3To oTaenbHas ceccus BHYTPU 0HOro 6paysepa, co CBOMMM cookies, XpaHUINLLEM U
paspeLleHNaIMN.

® VcTaHoBKa 3aHMMaeT aBe KoMaHgpl, pip install playwright n playwright install chromium.

[lns nocnenoBaTeNbHOro CLEHapus XBaTaeT SYnc_api. async_api Hy>XeH, Korga cueHapun uayT napannenbHo Ui NnpunoXxeHme
y>ke paboTaeT aCUHXPOHHO.
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YTo Playwright npoBepsieT nepen AeNCTBUEM
® 3SnemMeHT ecTb B JepeBe U BUOEH.
® OH nepectasn gsnratbCd, aHmMMaumn4d 3aKOH4Y11acCb.

® OH NMPUHNMaeT cobbITNA N HNYEM HE 3aKpbIT.

® OH BK/IOYEH, a Mone AoCTYNHO 4/19 BBOAa.

STV NPOBEPKN CHMMAIOT C BaC CUMHXPOHU3aLMIO C 3arpy3kon. Maysy Bbl cTaBUTe TaM, FOe caMun 3aJaéte TeM, a CMbIC/IOBble
yCioBU4 nuLLeTe Yepes expect.
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ba3oBbi cLeHapui LLeSIUKOM

from playwright.sync_api import sync_playwright, expect

t0 = time.perf_counter()

with sync_playwright() as p:
browser = p.chromium. launch(headless=True)
ctx browser.new_context(locale="ru-RU")
page = ctx.new_page()

page.goto('"https://quotes.toscrape.com/js/", wait_until="domcontentloaded")
page.locator("div.quote").first.wait_for() # OXMOAEM MepBYyW KapTOYKY

for g in page.locator("div.quote").all()[:3]:
print(" ", g.locator("small.author").inner_text())
n_pw = page.locator("div.quote").count()
print("Bcero uutat:", n_pw)
browser.close()

t_pw = time.perf_counter() - t0
print(f"Playwright: {t_pw:.2f} c")
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OXxXunpaHue BHYTpU expect

with sync_playwright() as p:
browser = p.chromium.launch(headless=True)
page = browser.new_page()
page.goto("https://quotes.toscrape.com/js/")

expect(page.locator("div.quote")).to_have_count(10)
expect(page.locator("div.quote").first).to_be_visible()

print("obe npoBepku npownu')

browser.close()
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JSON yepe3s nepexBaT cetTu

collected = []

with sync_playwright() as p:
browser = p.chromium. launch(headless=True)
page = browser.new_page()

def on_response(resp):
if "/api/quotes" in resp.url and resp.status == 200:
try:
collected.extend(resp.json() ["quotes"])
except Exception:
pass # He BCcakun otBeT — JSON

page.on('"response", on_response) # nopnucka [0 goto
page.goto("https://quotes.toscrape.com/scroll")

prev, stable = -1, 0
for _ in range(30):
page.mouse.wheel(0, 15000)
page.wait_for_timeout(500)
if len(collected) == prev:
stable += 1
if stable >= 2:
break
else:
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JSON yepe3s nepexsaTt ceTu

stable = 0
prev = len(collected)
browser.close()

print("nonyyeHo obbekToB U3 cetu:", len(collected))
print("npumep:", collected[@] ["author"]["name"], "|", collected[@] ["text"]1[:60])

Bpaysep camM npoxoamT aBTopm3aLuto n cobmnpaet 3anpoc. Ham octaérca 3abpatb rotoebin JSSON 13 O0TBETA, HE BbITAaCKMBas
OaHHble 06paTHO 13 BEPCTKMW.
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brokunpoBKa JIMLLHUX pecypcoB

import statistics
BLOCK = {"image", "media", "font"}

def measure(block: bool, n: int = 3):
""""MegmaHa MO N MPOroHaM CHUXaeT BAWSIHWE XOJSI0OQHOrO0 CTapTa.
times, reqs = [1, [I
with sync_playwright() as p:
browser = p.chromium. launch(headless=True)
for _ in range(n):
ctx = browser.new_context()
if block:
ctx.route("xx/x", lambda route:
route.abort() if route.request.resource_type in BLOCK
else route.continue_())
page = ctx.new_page()
seen = {"n": 0}
page.on("response", lambda r: seen.__setitem__("n", seen["n"] + 1))
t = time.perf_counter()
page.goto("https://books.toscrape.com/", wait_until="1load")
times.append(time.perf_counter() - t)
regs.append(seen["n"])
ctx.close()
browser.close()
return statistics.median(times), statistics.median(reqs)
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bnokupoBkKa JIMLLUHUX pecypcoB

t_slow, n_slow = measure(False)

t_fast, n_fast = measure(True)

print(f"6e3 6nokuposku: {t_slow:.2f} c, 3anpocoe {n_slow:.0f}")

print(f"c 6nokuposkon : {t_fast:.2f} c, 3anpocoB {n_fast:.0f}")

print(f"3anpocos MeHbwe B {n_slow / n_fast:.1f} pasa, Bpems x{t_slow / t_fast:.2f}")

Yurcno 3anpocoB nagaeTt npeackasyemMo, a BpeMs 3aBUCUT OT CTPaHULLbl, CETU U COCTOAHMS Kalla. CMOTpUTE B NEPBYIO o4Yepenb
Ha YMCNO 3arMpoCoB.
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'ToBTOpPHOE UCnoJjib30BaHUe ceccumn

with sync_playwright() as p:
browser = p.chromium. launch(headless=True)

ctx = browser.new_context()

page = ctx.new_page()
page.goto("https://quotes.toscrape.com/login")
page.fill("#username", "test")
page.fill("#password", "test")
page.click("input[type="'submit']")
page.wait_for_url("https://quotes.toscrape.com/")
ctx.storage_state(path="state.json")

ctx.close()

ctx2 = browser.new_context(storage_state="state.json")

page2 = ctx2.new_page()

page2.goto("https://quotes.toscrape.com/")

print("ceccua BoccTaHoBneHa:", page2.locator("alhref='/logout']").count() > Q)
browser.close()



YACTDb IV

3anucb AeUCTBUN U pa3bop oLLMOOK

® KomaHpa playwright codegen <url> oTkpbiBaeT bpaysep, 3anMcbiBaeT Ballu ENCTBUSA U Cpa3y MNokKasbiBaeT
FOTOBbIN KO, C TOKaToOpaMu.

® Trace Viewer coxpaHsieT Wwarv cueHapus, CHAMKU OepeBa U CeTeBble 3anpochl. Bkioyaem yepes
ctx.tracing.start(...), Bbikntovaem ctx.tracing.stop(path="trace.zip"), cMmoTprumM KomaHgomn playwright show-trace
trace.zip.

Tpacca ocobeHHO MoMoraeT C oLMbKaMin, KOTopble MOBTOPSAIOTCA Yepes pa3 U He BOCMPOU3BOAATCS PYKaMM.



YACTb V

Hape>xHoCTb U orpaHnyeHus

CKOpOCTb, BOCMNPOnN3BoANMOCTb, NMpPaBOBblE PaMKWN N HAlPy3Ka, KOTOPYIO Mbl CO3[0aEM Ha qy>|<of/’| cepBep.



YACTb V

YeTbipe npaBusia yCTOMYMBOIro coopa

CoxpaHm}iTe Cbipble OTBEeTbl

HTML n JSON knaguTe Ha OMCK KaK eCcTb, a pa3bop aenanTte oTaesbHbIM LaroMm.

CTtaBbTe KOHTPOJIbHbIE TOUYKU

Mocne cbosa paboTa NPOOOIKUTCA C NOC/egHen CoOXPaHEHHOM 3anncK, a He ¢ Havana.

NMoBTOpSANTE C pacTyLlen nay3on

1, 2, 4, 8 cekyHp, NNOC OrpaHNYeHne Ha YMUCo MNomnbITOK.

O1nnyanTe nycToTty oT c609

Honb 2n1eMeHTOB 1 yNaBLUKIA 3aMnpocC 3TO pa3Hble CUTYaLMK, N 0bpabaTbiBaTb UX HAO0 NO-Pa3HOMY.



YACTb V

[lpaBoOBble U 3TUYECKUe paMKu

® [epep 3anyckomM nNocMoTpuUTe robots.txt 1 ycrnoBmusa Cnosb3oBaHUs calTa.

® OrpaHunumnBanMTe 4acTOTY 3aMnpPOCOB N YMNCII0 OJHOBPEMEHHbIX CECCUMN.

® CrpaHuLa oTKpbITa BCEM, HO 3TO HE OTMEHSET NMpaBu PaboTbl C NePCOHasIbHbIMU AaHHbIMMW.
® B User-Agent ykaxxuTe, KTo Bbl. [119 nccnenoBaTesibCKoro cbopa nonesHo ocTaBUTb KOHTaKT.

® KswunpyinTe. To, 4TO yXKe ckavyaHO, BTOPOW pa3 3arnpallmBaTb HE3a4YeM.

[MpoBepeHHble YCNoBUSA UCMONb30BaHNSA, GaKTUYECKYIO YaCTOTY 3aMpPoOCOB 1 YNCNO MapanienbHbIX CECCUMN.



YACTb V

CpaBHeHue Selenium u Playwright

Selenium Playwright
YnpasneHue 6paysepom ctaHgapt W3C WebDriver NOCTOSSHHOE ABYCTOPOHHEE COeANHEHNE
OXXunpoaHus nuwem camm Yyepes WebDriverWait BCTPOEHbI B AENCTBUA
HaknagHble pacxodpl Ha KOMaHay 0ObIYHO BblLLIE 0ObIYHO HUXKeE
PaboTa c ceTblo WebDriver BiDi unn CDP route, request, response
N3ongumsa ceccum OTAEeNbHblE CeCCUN UK NPODUIN browser contexts
3anncb 0enNcTBnm Selenium IDE codegen
Pa3bop owmnbok Norun, CKpuHLWOTHI, BiDi Trace Viewer u ceTeBble CO6bITUA
Bo3spact c 2004 ropa c 2020 ropa
Bpay3epbl LLIMPOKMIA OXBaT Yepes apansepbl Chromium, Firefox, WebKit

Ha HoBoM npoekTe Playwright 06b14HO TpebyeT MeHbLUe KoJa Ha CUHXPOHM3aLUUI0 1 pasbop owmnbok. Selenium BbIMIpPbIBAET TaMm,
roe y>ke ectb HPpacTpykTypa WebDriver unm Hy>keH 6onee wmpokumin Habop 6pay3epoB 1 KOHPUrypaLni.



YACTb V

Mpsamown 3anpoc NpoTMB bpay3epa

need = {"t_api": "«Mpamoi 3anpoc K API»", "n_pw'": "«Bba30Bblii cLeHapuin Lennukom»"}
missing = [name for var, name in need.items() if var not in globals()]

if missing:
print("CHavyana BLIMONMHMTE KOO Ha cranpax:")
for name in missing:
print(" ", name)
else:
print(f"{'npamoin 3anpoc Kk API':24} {t_api:6.2f} c¢ {len(quotes_api):3} uutat")
print(f"{'6paysep, Playwright':24} {t_pw:6.2f} ¢ {n_pw:3} uutat")
print("\ncueHapuu cobpanu pa3Hoe, MO3TOMYy CYMTAEM LEHY OfHOW uUuTaTh')
print(f" npamon 3anpoc {t_api / len(quotes_api):.3f} c")
print(f" ©6pay3ep {t_pw / n_pw:.3f} c")



YACTb VI

Harpy3ouHblie npoBepku ¢ Playwright

Hebonbluasa Harpy3ka yepes HacToaLmin bpaysep. [NpoBepsemM cueHapuin nNosib3oBaTenNs, BPEMS 1 OLLMOKN.



YACTb VI

YT0 NnoKa3biBaeT Takou TecT

® [poBepsieTcs Becb NyTb NO/b30BATENS, OT 3arpy3Kn CTPaHULbl U PaboTbl CKPUMNTOB 00 AENCTBUM C
NHTEPPENCOM U NOABEHUS pe3ysbTaTa.

® Heckonbko 0gHOBPEMEHHbIX CECCUIN BCKPbIBAOT TanM-ayTbl, OLUIMOKN OTPUCOBKM, 3aBUCLLME 3amnpOoChl U POCT
BPEMEHN.

® PeanbHbli MacLLTab 3TO eaMHULLbI MU OeCATKU BUPTYarsibHbIX Nonb3oBaTteneit. [11s coTeH 1 Tbicay 6epyT
cneumasnbHble reHepaTopbl Harpy3Ku.

Ka>kapbl1 nonb3oBaTenb 34eCb 3TO HACTOALWMM Bpay3ep 1 coTHU MerabanTt namatn. Harpysky Ha APl naBanTte yepes k6, Locust nnu
JMeter, a Playwright ocTtaBbTe ona k/to4eBbIX CLeHapueB MHTepdenca.



YACTb VI

Harpy3ou4Hbiii TecT Ha JIoKaJibHOM CTeHfe

import asyncio

import statistics

import time

from playwright.async_api import async_playwright

TARGET = "http://127.0.0.1:8777/"
VUS = 4 # napannenbHble BUPTYasibHble MOJSIb30BaATENN
ITERATIONS = 3 # cueHapua Ha Kaxporo nonb3oBaTend

async def load_test():
durations, errors = [1, []
completed = 0@
total = VUS *x ITERATIONS
print(f"Crapt: {VUS} nonb3oBaTtenenn x {ITERATIONS} utepauun = {total} cueHapues")

async with async_playwright() as p:
browser = await p.chromium. launch(headless=True)

async def virtual_user(user_id):
nonlocal completed
context = await browser.new_context()
page = await context.new_page()

for iteration in range(1, ITERATIONS + 1):
started = time.perf_counter()



YACTb VI

Harpy3ou4Hbiii TecT Ha JIoKaJibHOM CTeHfe

try:
response = await page.goto(
f"{TARGET}?vu={user_id}&run={iteration}",
wait_until="domcontentloaded",
timeout=15_000)
await page.locator("#stage").wait_for(state="visible")
if response is None or not response.ok:
raise RuntimeError(f"HTTP {response.status if response else 'HeT oTBeTa'}")
elapsed = time.perf_counter() - started
durations.append(elapsed)
status = "OK"
except Exception as exc:
elapsed = time.perf_counter() - started
errors.append(type(exc).__name__)
status = "ERROR"

completed += 1
print(f"[{completed:02d}/{total}] VU {user_id:02d} "
f'urepauns {iteration} {elapsed:5.2f} c¢ {status}", flush=True)

await context.close()

await asyncio.gather(x(virtual_user(i) for i in range(1, VUS + 1)))
await browser.close()



YACTDb VI

Harpy3o4Hbi TeCT Ha JIOKaJZIbHOM CTeHAae

if durations:
p95 = (statistics.quantiles(durations, n=100, method="inclusive") [94]
if len(durations) > 1 else durations[0])
print("\niTorn")
print(f"ycnewHo: {len(durations)}/{totall}")
print(f"ownbok : {len(errors)}/{total}")
print(f"median : {statistics.median(durations):.3f} c")
print(f"p95 : {p95:.3f} c")
if errors:
print("Tunsl ownbok:", {e: errors.count(e) for e in set(errors)})

asyncio.run(load_test())

Kop, obpalLaeTcs ToNbKo K /IoKasbHOMY CTeHAy. BHeLlHUIn cepBUC Tak MOXHO MPOBEPATH /IWLLb C paspeLleHns Bnagesblia 1 Ha
3apaHee cornacoBaHHOM Harpyske.



YACTb VI

Playwright u cneunannapoBaHHble UHCTPYMEHTDI

3apava Playwright k6 nnu Locust no HTTP
HacTosawmm 6paysep n JavaScript NOJIHOLLEHHas CTpaHuLa HeT

Knvkn n BHELLHWA BUL, eCTb He NpoBepsTCS
[ecatku ceccunin bpaysepa MOXXHO, ECNN CNeauTb 3a pecypcamm HE NX PEXUM

COTHM 1 TbiCA4YM NOMb30BaTENEN CNIULIKOM [,0POro OCHOBHOW CLIEHapuit
Harpyska Ha API MOXXHO, HO N36bITOYHO OCHOBHOW CLIEHapuin
Pasbop owmbok Tpacca, CKPUHLIOTbI, CeTeBble cObbITUA METPUKN U NTIOrn

OCHOBHYIO Harpysky co3gaém Ha YpPOoBHE npoTokona. [NapannenbHo Heckonbko cLeHapueB Playwright npoBepstoT, 4YTo YenoBek
NO-NPeXHeMy MOXET NPOUTK K/TIOMEBOM NYTb B UHTEPdENCE.



Bonpochbi

AHHa NBaHoBa [ JleTHas wkona 2026, Tpek DM



