1. 3a6yabTe Npo namMaTb (00 hopbl)
2. pa3rpy3uTe rnpoueccop
3. NPUKUHbTECH, UTO TaK U [OJDKHO 6bITb

Nropb AnekceeHko, yumnnka B Akagemumn HTML
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Huxro He mo6ur ropMo3a
B unTepdpence V
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Xopowmmm cueHapum

* HelNnpudtTHble BriedatJieHNAd OT cauTa:
* HerpaBwuJibHOE NnpuuesjinBaHmMe B NIMpPax

* 3aMeTHble 3a4€P>XKUN B aHNMalUun
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*  OLUMOBKM MPU BKHbIX onepaLmsx
* MOBTOPHAA OTMPaBKa AaHHbIX (Hanpumep, hpu onsiame)
* HeoTnpaBKa OaHHbIX

*  yXxo[ nosib3oBaTtesien

* noTepsa oeHer KoMnaHueu

*  YBOJIbHEHME
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(no-aHznulicku lag — 3a0epiucka) Henpeackasyemble 3a0ep»KKm
B 06paTHOM CBSI3N B MHTepdENCE: PbIBKM U 3aMUPAHUS
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*  aHMMauua

* MPOKPYTKa

* B3aMMOLOENCTBME C 3/IeMeHTaMu CTPaHUL bl
*  Ha)KaTuga Ha KHOMKMW
* BBOJ TEKCTA

* MepeTacKMBaHME
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Event LOOp
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Event Loop

6eCKOHEeUHbIN LUKJSI, KOTOPbIX NOc/ie BbIMOSTHEHUS BCEX
MHCTPYKLUM Npogo/mKaeT paboTaTb M XKAET NOCTYNJIEHUS
HOBbIX aCUHXPOHHbIX KOMaHA

EventLoop CUMHXpOHU3UpPYETCS CO CKPOIOM, NePepPUCOBKOM
DOM, BCeMU aCUMHXPOHHbIMK onepaumMamMm U T. 4,

UTo6bl 3anNyCTUTb KOA B HAYasie Kaapa HY>XHO nepenathb
ero Kak Konnéak B pyHkymto requestAnimationFrame

Kagp
~16 mcek Ha Mac OS (60 FPS)
HO 3MO HEMOYHO
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OTxyna 6epyrca TopMo3a

BblUMCIEHUA NpoLeccopa 3aHMMatoT 60/1blle OAHOro Kajpa
OTPMUCOBKU 1 NO/Ib30BATE/b 3TO 3aMeyaeT
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OTxyna 6epyrca ropMo3a?

-
(I|||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII;
N /

3a0ep>kKa (naagaghHue (ppus, freeze)

8blYUC/1EHUS 3adHUMAOmM 00/Biblyi00eIdas KaOIEKPaW,aromcs, 63aumooeticmeaue
U npu 83aumooelicmsuu sUOHS8NBMEUCHO
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NMamMmarb

INpoueccop

UCNoO/s1b3YEINCA 0/151 M2HOBEHHbIX | < UCNO/1b3YEIMCA 015 XPAHEHUA
gblyucsieHuUU 8bl4YUC/1IEHHbIX 3HAYeHUU
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SanOMHMTD PE3Y/IbTAT BhIUMC/ICHMM

» 06bekT Math NOMHUT NonynsapHbIe pe3ynbTaTbhl BbIYUCIEHUN
(Mu, E, nozapucpm 10, KopeHb u3 2)

*  Tabnunubl CUHYCOB U KOCUHYCOB, PacCYMTaHHbIE Ha 3Tane
KOMMUIALUMK B CTAPbIX Urpax

* 3apaHee NnpocCdHnTaHHbI€ aHMalUlUW
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SanOMHMTD PE3Y/IbTAT BbIUMC/ICHMM

Kaap

NOSTyYEHME Yr>Ke M3BECTHOIO
pe3ysibTaTta Mo4YTr
He 3aHMMaEeT BPEeMEHU
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* BCE€ KOHCTPYKLUUU A3bIKa
nepeMeHHble, SHaA4YeHNA, CI)yHKLI,MM

* AAHHblIe NporpamMMbl
3arpy>XeHHas nHpopMaLuma, Co3gaHHble O6bEKTD

- DOM-pepeBo
ON9 KaXXA0ro 3/1eMEHTA Ha CTPaHMLLEe co3aaeTcs
cooTBeTCTBYOWMN JS-06beKT (0axce 015 NepeHOCcos
U KOMMeHmapues)
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fMoueMy TOPMO3IUT NAMATD

B HEOXXUOAHHbIE MOMEHTbI BPEMEHU NPOnUCXoamnT c6opKa
MyCopa UM NPOUCXOAUT yTeuKa NaMAaTh, KOTopas 3acopsieT

NaMaTb JIMLLHUMUN OBbeKTaMU
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fMoueMy TOPMO3MUT NAMATD

- cbopka Mycopa

* YTEUKMU
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NMpodbunuposanme

®®@® Developer Tools - http://localhost:8

K~ E Elements Console Sources Network Performance Memory Application Security Audits

* TaMM/J1aunH:

® C O | @ Screenshots @ Memory W

| | 1000 ms 2000 ms 3000 ms 4000 ms 5000 ms 6000 ms
* YacToTa Kagpos - - - - - -
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» Frames

» Interactions

* CKOUMHLWOT > Main | ATV AR LA OO RN

| % Raster, [[[{{IN11 R0 VOGO O SOMAOAOAUE T MOOIE SV A AEROCE PRI 00T AMY PR IR L TRTEIN
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* MNaMATb

¥ JS Heap [8.1 MB-50.0 MB] #® Documents [1-2] ¥ Nodes [49-320] ¥ Listeners[1-1] & GPU Memory

WWUW o

«  fNeTasibHag cTaTUCTUKA

S
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Tecrosbivt DOM

naTe cTpaHuy no 5000 koTukos

CTPaHMLbI MEePEKTHOYAKOTCS
C MOMOLLbIO MarnHaTopa

#% localhost:8080 X

& C' @ localhost:8080

* 54 % 68 % 40 % 13

* 55 * 56 % 83 % 33

* 15 * 48 * 96 * 92
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Tecrosbivt DOM

* 3JIeMeHTbl CO3ar0TCa U3
LiabnoHa

*  3aMO0JIHAKOTCA CNyYarHbIMU
OAaHHbIMU (Hem KewuposaHus)

*  006aBIAOTCA B OAUH PparMeHT
(DocumentFragment)

Ter (cenptige¥ie€;pageSwitcher.next()

whitagpent yappendChild(el);
}

const el = templateElement.cloneNo

el.querySelector( .pic-thumb’).src

el.querySelector( .pic-like-counte
Math.random()  90) + 10;

vield el;
}
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Tecrosbivt DOM

CTPaHULbI NepeK/ItoYatoTCA
MPOCTOU OUUCTKOU KOHTEeUHepa

container.innerHTML = :
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C6opxa Mmycopa
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C6opxa mycopa —

(Garbage Collection, GC) npouecc yoaneHus Hencnob3yeMbixX
06beKTOB 13 NaMaTu. B JS HaumHaeTca aBTOMaTM4eCKHU,
Korga OBUYXOK MOHMMaeT, YTo cBoH6oaHAA NaMATb

3aKOHYMMACh U HY>XHO OCBOBOOUTL MECTO
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C6opxa Mmycopa

Korga naMaTtb, BblaesieHHasa noa
BK/14KY 3aKaHUYMBAETCSH,
BKJ1tOUaeTcad MmexaHmnsM GC

npouecc c6opKM Mycopa
aBTOMAaTUUYEeCKUMU: NpeackasaTb
ero Ha4yasio HEBO3MOXHO

B HekoTopbIx cnydasx GC MoxeT
paboTaTb o4YeHb Mea/1IeEHHO

® e @® Developer Tools - http://localhos
[x E Elements Console Sources Network Performance Memory  Application Security Al
® C O Screenshots @ Memory W
2000 ms 4000 ms 6000 ms 8000 ms 10000 ms 12000 ms Hﬂ)oo ms 16000 ms 18000 ms
1 i I
12780 ms 12800 ms 12820 ms 12840 ms 12860 ms 12880 ms
a Natwinrl
- Frames _ - ' ' | 2700.4 ms

¥ JS Heap [8.5 MB-15.6 MB] &) Documents [2-2] ¥ Nodes [81 163 — 243 457] « Listeners [5 006 — 15 006]

Summary Bottom-Up Call Tree Event Log
Filter All v ¥ Loading ¢ Scripting ¥ Rendering ¥ Painting
Start Time Self Time Total Time Activity

CyMmapHo cbopka
mycopa 3aHsina ~10 kaopos
npu yacmome 60 FPS

. < |

61.9+29.6+2.7+40.1 =

134,3
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Yreuxka naMaTm
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Yreuka naMaTm —

CUTyauus, Kkorga npu c6opke Mycopa, HeEKOTopbIE
HENCNob3yeMble O6BbEKTbl OCTAOTCA B MAaMATU, MOTOMY

4TO C60pI.I_I,MK MYCOpa CHNUTaET, HTO OHUN MOT'YT
NCMOJ1b30BATbCH
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Yreuka naMarM

- nocne yaaneHusa Hoabl, GC He const switchPage = (pageSwitcher, pa

MOXXET OonpenennTb, 4To container.innerHTML = :
1000 ms 16000 ms 18000 ms 20000 ms 22000 ms 24000 ms 26000 ms 28000 ms 30000 ns
06pPabOTUMK HA OOKYMEHTE He

MCMNONb3YEeTCA N HE yOANAET ero

for (const el ofpageSw1tcher next

8.4 MB - 2¢
20000 ms 2200

24000 ms 26000 ms 28000
. 06paBOTUMK Yepes 3aMbIKaHMe mdocument.addEventListener(‘keydo
2100.6 ms 2777.5 ms 2172.6 ms 28844ms ( 3?413ms 25661ms
esp

mcnonbsyetr DOM-Hoay, MO3TOMY  reswonse @V, st@;pnprﬁpagatlon
OHa TOXE HE YAANIACTCH N3 console.log(el, Math. random())

00 ms 18000

MaMATU } )
¥ JS Heap [8.4 MB - 29.6 MB] Documents [2-3] & Nodes [81 299 -491 773] « Listeners [5 010 - 30 006] GPW Memory .
p contalner. appendChlld(el)p
E————ti)

j”u [ |
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...it is a garbage garbage-collected language. It has performance uncertainty.

Performance unpredictability is one way to put it, where you may be giving something

at 60 frames a second for a game and suddenly, you run out of real-time because of a
garbage collection that has to happen to reclaim memory

—bpenpaH Ak, cozgatenb JS B O4HOM U3 He4AaBHUX MOAKACTOB

https://softwareengineeringdaily.com/2017/03/31/webassembly-with-brendan-eich/
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COBbITME CKPOJINA MPOUCXOAUT let prevComparison = performance.nov
C MpeXXHeu 4YacToToM

window.onscroll = () => {
* AOMNOJIHUTEJIbHAA Hal'PY3Ka Ha
CKPOJI B BUE CIIOXHBIX const now = performance.now();

BbIYMCNIEHMI MPOU3BOAMTCS if (now - prevComparison >= 100) f{
He vae, yem pas & 100 mcek if (document.body.scrollTop + wi
document.body.scrollHeight -

switchPage(pageSwitcher, PAGE_
}

prevComparison = now;

}

¥ @
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Mpoxpyrka 100 porox — Tporn 100 mcex

*  COb6bITUE CKPOSIA KaxXable

20-30 nukcenen
NpPU BbICOTE CTPAHULbI

B 1000

- 100 npoBepok rge
HaXoOUTCH NoJsib3oBaTe b

(x 0]

top
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Delta
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Developer Tools - http://localhost:8080/
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Elements Console Sources

v Filter Info
between frames: 10. Total events 84
between frames: 9. Total events 85
between frames: 6. Total events 86
between frames: 13. Total events
between frames: 34. Total events
between frames: 39. Total events
between frames: 25. Total events
between frames: 27. Total events
between frames: 29. Total events
between frames: 22. Total events
between frames: 29. Total events
between frames: 29. Total events
between frames: 30. Total events
between frames: 40. Total events
between frames: 27. Total events
between frames: 28. Total events

99

Performance

»
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* Ha BMOeOoKapTy (canvas)
* Ha cepBep

- B apyron notok (ServiceWorker)
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Oraarb Ha BMACOKAPTY

nouemy bpaysepHble uzpbl 0eaarom He Ha SVG
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SVG

BCE 3JIEMEHTDBI XPaHATCAH B
NMaMATUN, Oa>Ke He3HaYUNTEJIbHbIE

C KQXXAbIM 3/1EMEHTOM MOXXHO
B3aMMOOemncTBOBATb: M3SMEeHATb
nocsie OTPUCOBKU, aHUMNPOBATD,
OMUCbIBATb MNOJ/1b30BaTE/IbCKOE
B3aMMoaencTBme, o6HOBNATb

No OAMNHOYKeE

BUOEOKapTa NCMNOb3yeTCsa He Ha
NOSIHYIO: MapaMeTpPbl 3/IEMEHTHI
BbICUMTLIBAKOTCSH Ha nNpoueccope
M TO/IbKO MOTOM OTPUCOBbLIBAOTCS
yepes BUOEOKAPTY

canvas

BCE OTPMCOBbLIBAETCSA CPa3y U BCe
O6bEKTbI NpeBpaLLAOTCA B HA6OP
nukcenew (He Uucnosb3dyemcs namMame 0714
00/120CPOYHO20 XPAaHEeHUSA 3/1eMeHmMos)

OS5 XPAHEeHUSA OAHHbIX HY>XHO
MCMONb30BaTb OTAE/IbHbIE CTPYKTYPDbI,
KOTOPbIE MOXXHO OMNTUMMU3NPOBATb NOA
3a4a4y

HM3koypoBHeBoe API: N3 kKopobku HeT
CTUNMN3aLmmn, B3aMMOOeNCTBUA C
nosib3oBaTesieM, aHMMaunmn, paboTobil

C OTAE/IbHbIMU d/1EMEHTAMU

BCA OTPUCOBKA MNPOUCXOAUT Ha
BUOEOKapTe
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NoxpyruM 3eMHOM WIAP

 localhost:8080

() localhost:8080

800x600

BCE CTPaHbl OMUCAHbI
yepes oauH KOHTYp (path)

*  4acCTOTYy KagpoB

onpepnenseT caM 6paysep
(requestAnimationFrame)

*  oauH 060poT Ha 360°

No rpaaycy 3a Kagp
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canvas

015 OTPUCOBKMU B CpeaHEeM BpeMS
MCMONb3yeTCS BbINO/IHEHMA 6—6,5 cek
Tonbko GPU (360 frames / ~6 sec = ~60 FPS)

1000 ms 2000 ms 3000 ms 5000 ms 6000 ms 7000 ms
NS 3860 ms 3880 ms 3900 ms 3940 ms 3960 ms
» Network
Frames .4 ms 16.4 ms 16.8 ms 17.0 ms 16.5 ms 17.2 ms
» - Interactions 16.5 ms ~ 61 fps Frame
> Main ;
»-Raster

> GPU , |



https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru
https://htmlacademy.ru

SVG

CHa4as1a NnapaMeTpbl HOA, B CpeaHeM BpeM4
PACCUHNTbIBAOTCA MNPOLEeCCOPOM BbIMO/IHEHUA 8 ceK
kKak y3sbl DOM-pgepeBa (360 frames / ~8 sec = -

7000 ms 8000 ms 9000 ms
FPS

CPU

1000 m 2000 ms 3000 ms 4000 ” 5000 ms
nhy

o NET
3860 ms 3870 ms 3880 ms 3890 ms 3900 ms 3910 ms '
» Network

3920 ms 3930 ms 3940 ms 3950 ms

Frames ms 17.6 ms 17.7 ms 19.4 ms 21.0 ms | 18.7 ms
» Interactions
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KOTOPbIN C J1aMINO4YKOMU

SOUCOH,

light projected on a bright
48 obscurations per second

— To obviate flicker from white
surface requires about
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CTpanHbIn TECT HA yTCUKY

" localhost:8080 X

(@ localhost:8080 <

NP BbI30OBE KaXX40ro
nocnenyroLwero kagpa
«3a6blTa» OUMNCTKA
npeablayLwero: caenytoLlee
COCTOSIHUE pUCYeTCA NOBEPX
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SVG

* NosIHaa ANUTeNIbHOCTb aHUMaLUUn
cocTaBuia 24 MUHYTHI

Page Unresponsive

The following page has become unresponsive. You can
wait for it to become responsive or Kkill it.

Developer Tools - http://localhost:8080/

- Devlools xpoma Bbinetenu
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NoJIHasA NepepucoBKa nocse
KaXKOro M3MEeHEeHUS
COCTOAHUSA KapTbl (3dHO80
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OTCYTCTBUE NHTEPAKTUBHOIO
B3aMMOoOencTBmUA: JaHHbIe
CTATUYHDbI
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PewueHMe HA canvas

* C HyNnd HanMCaHHbIN Ko4, —
HEeT FrOTOBbIX XOPOLUMNX
6M6INOTEK ONd Co3aaHn4
TeN/I0BbIX KapPT

* 60/blUME BblUUCTIEHUSA
NPUBOAST K OMHAKOBOMY
pe3ynbTaTy — TensoBas KapTa
HE MEHSIETCA CO BPEMEHEM
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M306paXKeHNa CreHepUpPoOBaHbI
C MOMOLWbIO BUBINOTEKU
BU3yasimsaumm gna Python

M306paAXKEHMNA XPAHATCH

Ha CepBepe U He CO30at0TCH
NOBTOPHO ONS KaXXOOoro
MCMNONb30BaHUS

KELNPOBaHME Y)Ke
3arpy>KeHHbIX N306parkeHUI
B 6pay3sepe
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penakTop ace.js npoBoaAUT

NPOBEPKY CUHTAKCUCA

3arpy>xeHHoro ¢anna. Hrobol

HE TOPMO3UTb OCHOBHbIE

BbluMcneHus (paboma c - SC'#submit).onC'click’, function() {

textarea.val(editor.getSession().getValue());

pedakmopoM), NpoBepKa o
NPOU3BOANTCS B L

napasiiesibHOM MNoToKe

Missing semicolon.
Unexpected early end of program.
Expected an identifier and instead saw "'(end)’.
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* U3MeHUTe peHaepep d3.js Ha KaHBaC

* MHOIO 3alpoCoB — He BCelrda NnJjioxo, MHora OHu" pa60Ta+0T
6bICTpee, 4eM BbIUNCTIEHUNA Ha KITMEeHTEe

* CJIOXXHble oBepsien Ha kapTtax Google nyJywe coenatb oaonH
pa3 Ha cepBepe KapTUHKaAMU

* TO, UTO MOXXHO MocYMUTaTb NapannenbHo, otaamTe B Worker
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*  MCNONIb30BaTb 06PATHYIO CBA3b (CNUHHEPDI, 3d0/10KUPOBAHHbIE
KHONKU)

*  MCMOJIb30BaTb OCO6EHHOCTU BOCMPUATUA (Npu8emcmeeHHbIl
3KpaH Apple — mynaxc, pomozpacdusa nocsedHez20 IKPaHa)
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O6parnan cBA3b KYPMAbDIMKA

S o 10D
R

GET http://localhost/ 500 Internal Server Err..
Some error happened
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http://localhost/

YT0-TO Nowwno He TaK 1 Ball roJsioc He 3a4éncs

GET http://localhost/ 500 Internal Server Err..
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O6parnan cBaA3b KypuAbUMKA: 2

MecTb o6paTHOM CBA3M

O4yeHb OCTPOYMHbBI KOMMEHT |

\
oK Wt
— Knuk!

OueHb OCTPOYMHbIN KOMMEHT & -

OueHb OCTPOYMHbIA KOMMEHT

C{HL

GET http://localhost/ 204

GET http://localhost/ 204



http://localhost/
http://localhost/

HoBasa Hagexxna

ke

K

OueHb OCTPOYMHbIN KOMMEHT & .

OyeHb OCTPOYMHO!

GET http://localhost/ 204



http://localhost/

CxpuHwor
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Mac OS Bo BpeMa sarpysxm

@ Finder File Edit View Go Window Help

4yTOb6bl CO34aTb BNeyaT/ieHue
MMHOBEHHOU MHUUMaIMn3aumnm
OC, Mac noka3sbiBaeT
CKPUHLLOT nocnenHero
COCTOSIHUS CTPaHULbI,

a B POHe NponsBoauT
Heob6xoaAuMble BblYNCTIEHUS
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AVHaAMMUCCKAs NPOKPYTKA

&% localhost:8080

eC/IN 3JIEMEHTbI HE yCrenu g —
NpPopPUCOBaTbLCS MPU BbICTPOMN xes x73 x 2z x5 x57
NPOKPYTKE, MOXXHO MOKa3aTb
MX MYINSXXU, KOTOpble Npu
OCTaHOBKE CKpoJi1a
3aMEeHATCS Ha HacTosLwme

* 58 * 40
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