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BebO-npou3BoaUTENIbHOCTD

Beb-npon3BoANTENbHOCTb — 3TO 06bEKTUBHbLIE U3MEPEHMS U BOCNPUATIE NOJIb30BATE/IEM BPEMEHN
3arpy3Ku 1 BpeMeH BbiNoJIHeHMS. Beb-npon3BoanTeNbHOCTL — 3TO TO, CKOJIbKO BpeMeHun TpebyeTcs
CanTy, 4TOObI 3arpy3nTbCs, CTaTb UHTEPAKTUBHLIM 1 OT3bIBYMBLIM, @ TaKXXe HAaCKOIbKO MJIaBHO
oTobparkaeTcs KOHTEHT BO BPEMS B3aUMOAENCTBMSA C NOJb30BaTENEM — MNaBHa JIN MPOKPYTKa?
KHOMKW KNKabenbHbl? BbICTPO N 3arpy»XatoTcs 1 0TO6pakatoTCs BCNUIbIBAIOLLME OKHA, U MJIaBHO /N
OHMW aHUMMPYIOTCSA NpKU 3ToM? Beb-Npon3BoaNTENBHOCTbL BK/OYAET B Ce051 Kak 06 bEKTUBHbIE
N3MEepPEHUs, Takne Kak BpeMs 3arpy3ku, KONMYeCcTBO KalpoB B CEKYHAY W BPEMS nepexona B
NHTEPAKTUBHbLIN PEXUM, TaK 1 CYOEKTUBHBIE OLLYLLEHNS TOr0, CKOJIbKO BPEMEHW MO OLLYLLIEHUSM
noTpeboBanoch AN1A 3arpy3KN KOHTEHTA.

YeM pnosbliue calT oTBevaeT, TeM 6onblie Nosb30BaTeNe NOKMAAT CanT. BaHO cBecTr K
MUHUMYMY BPEMS 3arpy3KU 1 OTKSIMKA, a TakXe A06aBUTb AONONHUTENbHbIE YHKLMMW, YTOObI
CKPbITb 3a€PXXKY, CAeNaB OMbIT Kak MOXXHO 60/1ee LOCTYNHbIM N UHTEPAKTUBHBLIM KaK MOXXHO
CKOpee, Mpu 3TOM aCUHXPOHHO 3arpyxas 6osee AJIVHHbIE XBOCTOBbIE YaCTW OMbITa.

CyLLeCcTBYIOT UHCTPYMeHThI, APl 1 pekoMeHZauunmn, KOTopble NoMoratoT HaM U3MepATb 1 NOBbILWaTb
NPOM3BOAMNTESIbHOCTb CeTU. Mbl paCCMOTPUM KX B 3TOM pasfene:

OCHOBHbIe PyKOBOACTBa Mo NPOU3BOANTENbHOCTY [1pON3BOANTENIBHOCTL aHUMALUK 1 YacToTa
KaapoB AHMMaumMa B IHTepHeTe MOXXeT BbITb BbiNOSHEHA C NoMoLLblo SVGAnimationElement,
window.requestAnimationFrame, B ToM yncne canvasu WebGL_API, CSS animation, video,
aHVMUMpoBaHHbIX GIF 1 faxke aHnMmpoBaHHbIX PNG 1 gpyrux Tnnos n3obpaxeHuin. CToumMocTb
aHvMaumm csonctea CSS MoxXeT BapbMpoBaThCA OT OLHOM0 CBOMCTBA K APYroMy, a aHuMaums
foporocroswmnx cBoncTs CSS MOXeT NpMBECTU K pbiBKaM, MOCKONbKY Bpay3ep 1n3o Bcex cui
NblTaeTcs AOCTUYb NnasHoOro FPS.

KpuTuyeckun nyTb peHaepuHra Kputnyeckum nyTb peHAepuHra — 3To nocaefoBaTesIbHOCTb LLaros,
KoTopble bpay3ep BbiNosHAET a5 npeobpasoBaHus HTML, CSS v JavaScript B nnkcenn Ha aKpaHe.
OnTuMmM3auma KpUTUYECKOro NyTW peHaepyHra nosbIWaeT NPou3BoOANTENbHOCTL PEHAEPUHTa.
KpuTnyeckuin nyTb peHAEPUHra BKOYaeT 060BbEKTHYIO MoAeNb oKyMeHTa (DOM), 06bekTHyt0
mopenb CSS (CSSOM), nepeBo peHAepuHra U MakerT.

Mpon3BoamnTeNnbHOCTb aHMMaumn CSS un JavaScript AHMMaUns MMeeT peLuatoLlee 3HavyeHne ans
NPUATHOIO B3aMMOAENCTBUS C NOb30BaTENIEM BO MHOIMX NPUNoXeHusax. CyLlecTByeT MHOXXeCTBO
cnocobos peanusaumm Beb-aHnMaLnmn, HanpuMep aHMMaunMm Ha ocHoBe CSS transition/
animationjavaScript (¢ ncnonb3sosaHmem Window.requestAnimationFrame). B 3To cTaTbe Mbl
aHaNM3npyem pasHuLy B NPON3BOANTENBHOCTM MeXAy aHMMauwnen Ha ocHoBe CSS 1 Ha ocHoBe
JavaScript.

JleHnBas 3arpy3ka JleHnBas 3arpy3ka — 370 CTpaTerus onpeaeneHns pecypcoB Kak
HeBNOKMPYIOLWNX (HEKPUTUYECKIMX) W 3arpPy3KM UX TOJIbKO NpU HeEOBX0AMMOCTU. ITO Cnocobd
COKPaTUTh AJINHY KPUTUYECKOrO MyTU OTPUCOBKM , YTO NPUBOAUT K COKPALLIEHNIO BPEMEHW 3arpy3Ku
CTPaHWULBbI.

Bpems HaBurauum n pecypcos Bpems HaBuraumm — 3T0 METPMKA, N3MepsatoLLas cobbiTMa HaBMraymm
Nno OOKYMeHTY B bpay3epe. TaMUHIN peCypcoB — 3TO NOAPOOHbLIE N3MEPEHNS CETEBbLIX TaMUHIOB,
KacaloLmMecs 3arpy3Kku pecypcos npunoxxeHnsa. Oba npefoCTaBaAsIOT O4HM U T€ XXe CBOWCTBA TObKO
L4N19 YTEHUA, HO BPEMS HaBUraLunn N3MepseT BPEMS OCHOBHOIO AOKYMEHTa, TOrAa Kak Bpems

book51.ru - https://book51.ru/



Last
update:
2023/08/21
18:47

software:development:web:docs:web:performance:performance https://book51.ru/doku.php?id=software:development:web:docs:web:performance:performance

pecypca npefocTaBfseT BPEMS A5 BCEX aKTUBOB WU PECYPCOB, Bbi3bIBAEMbIX 3TUM OCHOBHbIM
LNOKYMEHTOM, 1 PECYPCOB, 3aMpoLLEHHbIX pecypcamu.

OnTUMM3aLmMs NPOU3BOAUTENBHOCTM 3amnycKa YyylleHne Npon3BoAMTENLHOCTY NPY 3anycke Y4acTo
SIBNIIETCA OJHOWN N3 CaMbIX Ba)KHbIX ONTUMU3ALMIA NPOU3BOANTENBHOCTI, KOTOPYIO MOXXHO CAENaTh.
CKONbKO BPEMEHU 3aHUMAET 3anycK Ballero npuioXXeHns? BNokupyeT fin 3To YCTPOMNCTBO UK
Hpay3ep Nosib30BaTESNA BO BPEMS 3arpy3KMN NPUNOXKEHUS? ITO 3aCTaBASET NONb30BaTeNEN
6eCcnokonTbCS 0 TOM, YTO Balle NPWJIOXKEHME MNOTEPNENO KPax WM YTO-TO eLle He TaK. XOpoLIni
MoJIb30BaTENbCKUIA OMbIT BK/OYAET B cebsi ObICTPYIO 3arpy3Ky Ballero NpuaoXeHus. B aTol cTaTbe
NpUBELEHbI COBETbI U NPEAI0KEHUS MO MOBbILLIEHNIO MPOVN3BOANTENbHOCTU KaK 418 HanucaHus
HOBbIX MPUIOXKEHUIA, TaK U ANsi NEPEHOCa NPU0XKEHN B UIHTEPHET ¢ Apyrux niatdopm.

BlopXeTbl NPOM3BOAUTENBHOCTM BIO)XeT NPON3BOAMTENBHOCTY — 3TO NPeaen Ans
npenoTBpaLleHuns perpeccun. OH MOXET NPUMEHATLCS K ainy, Tuny daina, Bcem annam,
3arpy>KeHHbIM Ha CTPaHWLy, ONpefesieHHON MeTprKe (HanpuMep, BPEMEHUN [0 UHTEPAKTUBHOCTY ),
No/sb30BaTENIbCKON METPUKE (Hanpumep, BpEMEHW [0 I1aBHOMO 3/1eMeHTa) UM MOPOroBOMY
3HAYeHWI0 3a NeproL BPEMEHN.

OcHoBbI Mpon3BoANTENLHOCTN MPON3BOANTENIBHOCTL O3Ha4YaeT 3WPNEKTUBHOCTL. B KOHTEKCTe
OTKPbITbIX BEG-NPUNOXKEHNI B 3TOM JOKYMEHTE B 06LLMX YepTaxX 06BbACHAETCS, 4TO Takoe
NPOM3BOANTENBHOCTb, KaK niaTdopMa bpay3epa NnoMoraeT ee NoBbICUTb, @ TaKXe Kakue
WHCTPYMEHTbI 1 MPOLLeCChbl MOXKHO UCMONb30BaTh A1 €e TeCTUPOBAHUSA N YIyYLLEeHUS.

MOHUTOPWHT NPon3BOANTENLHOCTU: RUM NPOTMB CUHTETUYECKOrO MOHUTOPUHIA CUHTETUYECKIIA
MOHWUTOPWHI M MOHUTOPWHI peasibHbIX nosb3oBaTenein (RUM) — 3To ABa NOAX0Aa K MOHUTOPUHTY 1
aHasM3y Npom3BoanNTeNbHOCTU ceTu. RUM 1 CUHTEeTUYeCKNIn MOHUTOPUHI 0becneymnBatoT pasHble
B3rNsi4bl Ha NPOU3BOAUTENBHOCTb M UMEIOT NPEUMyYLLECTBA, XOPOLUME BapUaHTbl CMOJb30BaHNA
HepocTaTkn. RUM, Kak npaBuio, nyylle BCEro NoaxoanT As NOHUMAHUS AOAFOCPOYHbIX TEHAEHLUWNA,
TOra Kak CUHTETNYECKNIA MOHUTOPVHI O4eHb XOPOLUO NMOAXOANT ANS PErpecCMoHHOro
TECTUPOBAHUS N YCTPAHEHNS KPAaTKOCPOYHbIX Npo6sieM C NPOU3BOANTENBHOCTLIO BO BPEMS
pa3paboTKu. B 3TON CcTaTbe Mbl ONpefensieM U CpaBHWBAEM 3TW ABa NOAX0AA K MOHUTOPUHTY
NPOV3BOANTENbHOCTH.

HanonHeHne cTpaHuubl: Kak paboTatoT Bpay3epbl Monb3oBaTeNsiM Hy)KeH Beb-nHTepdeirc ¢
KOHTEHTOM, KOTOPbIA BbICTPO 3arpy>KaeTcs U C KOTOPbIM JIErKO B3aMMOEeNCTBOBaTb. [103ToMy
pa3paboTyMK OOJKEH CTPEMUTLCS K AOCTVXKEHUIO STUX ABYX LIENen.

PekoMeHayeMble CPpOoKM BED-NPON3BOANTENBHOCTU: CKOJIbKO BPEMEHWN CNLLKOM J0r0? HeT 4eTKux
YCTaHOBJIEHHbIX MPaBWJ1 OTHOCUTENbHO TOr0, YTO NpeAcTaBAseT cobon MeaseHHbI TeMMN Npu
3arpysKke CTpaHuL, HO eCTb KOHKPETHbIE pEKOMEeHAaLMM MO YKa3aHUIo 3arpy3kn KoHTeHTa (1
cekyHgaa), besgencteus (50 mc), aHnmaumm (16,7 mMc) n peakumm Ha BBOA nosib3oBaTens (ot 50 go 50
Mmc). 200 mc).

MoHUMaHMe 3a1epXXKK 3alepxka — 3T0 BpeMs, HeobXxoaMMoe NakeTy AaHHbIX AN NepeMeLleHns oT
NCTOYHMKA K MECTY Ha3HayeHus. C TOYKU 3peHns ONTUMU3ALMN NPOU3BOANTENBHOCTI BaXKHO
ONTUMM3NPOBATL, YTOOLI YMEHLLINTL NPUYNHBI 3a4EPXKKN, U NPOTECTMPOBAaTL NPOMN3BOANTENBHOCTb
CaiTa, UMUTUPYS BbICOKYIO 3a4ePXXKY, YTOObI ONTUMKU3MPOBATL AN1S NOJIb30BATENEN C MJIOXUM
NoAK/4YeHNEM. B 3Tol cTaTbe 00bACHAETCS, YTO TAKOe 3a[1ePXKKa, KaK OHa BIUSET Ha
MPOU3BOANTENBHOCTb, KAaK U3MEPUTL 3a[€PXKKY U KaK ee YMEHbLUNTb.

Ncnonb3oBaHue npeasapuTensHon Bbibopk DNS DNS-prefetch— 3T0 nonbiTka pa3pewnTb
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NOMEHHbIE MeHa [10 TOro, Kak ByyT 3anpoLleHbl pecypcbl. 3TO MOXXET ObiTb (haiin, 3arpyXeHHbIA
N03>Xe, AN Lieflb CCbIIKK, MO KOTOPOW M0JIb30BaTe/b MbITAaeTCA NePenTy.

YyebHuKM ans HavnHatowmx 06nactb 0byyeHns seb-nponssoamtensHocT MDN cogepxuT
COBPEMEHHbIE aKTyasibHble y4ebHble Nocobus, NoCBsLLEHHbIE OCHOBAM MPOM3BOANTENbHOCTW.
Ha4yHuTe 3[1eCb, €CNN Bbl HOBUYOK B MPOU3BOANTENBHOCTH:

Beb-npoussoamnTensHOCTb: KpaTkuidi 0630p 0630p cxembl 0byyeHns Beb-npon3BoanTeIbHOCTHN.
Ha4yHuTe cBOe nyTewecTsBme 34ech.

Y710 Takoe Be6-Nnpom3BOANTENBLHOCTL? B 3TOM CTaTbe MOAY/Ib HA4YMHAETCA C XOpoLlero
PacCMOTPEHMA TOr0, YTO TaKoe NPOM3BOANTENbHOCTL Ha CAMOM Aefie — Clofa BXOAAT UHCTPYMEHTHI,
MeTpuKuy, APl, ceTu n rpynnbl Nl0AEN, KOTOPLIX HAaM HY>KHO YYUTbIBaTb, KOrAa Mbl JyMaeM o
NPON3BOANTENBHOCTHU, N KaK Mbl MOXKEM CleNaTb NPOU3BOANTENLHOCTb YaCTblo HaLLER CeTw.
paboynin npouecc paspaboTku.

Kak nonb3oBaTenn BOCAPUHUMAIOT NPOM3BOANTENbHOCTL? bosiee BaXKHO, YeM CKOPOCTb Ballero Beb-
CallTa B MWIINCEKYHAAX, 3TO TO, HACKOIbKO BbICTPO BallK NOMAb30BaTENM BOCMIPUHUMAIOT Ball CanT.
Ha 370 BocnpuaTuMe BAMSET (PakTU4eCKoe BpeMs 3arpy3Kun cTpaHuubl, bes3nencTene, peakumns Ha
B3aUMOLENCTBME C NOJIb30BATESIEM, @ TaKXXe MIaBHOCTb NMPOKPYTKN 1 APYrUX aHUMaumnin. B aTon
CTaTbe Mbl 06CYANM pa3fnyHble METPUKN 3arpy3Kn, aHUMaLMIO N NOKa3aTesn OTKIIMKA, a TakxXe
Nyylwme NpakTUKK ANa yayylWeHns BOCApMATUS NoNb30BaTeNeM, eC/in He (haKTUYeCcKoe BpeMms.

OcHoBbl BE6-NPOM3BOANTENBLHOCTM B oNoNHeHNe K BHEWHUM KoMnoHeHTaM HTML, CSS, JavaScript n
MyNbTUMELUNHBLIM (haiiaM CyLwecTBYIOT (YHKLUUKN, KOTOPblE MOMYT 3aMeannTb paboTy NpuMNoXeHWN,
N YHKLMM, KOTOPbIE MOFYT cAenaTb NPUN0XKeHNs CybbeKTUBHO 1 06bEKTMBHO BbICTpee.
CywecTtByeT MHOXXeCTBO APl, UHCTPYMEHTOB pa3paboTymKa, Ny4Wwmnx 1 NIOXUX NPaKTUK, CBA3AHHbIX C
Be6-NpoOM3BOANTENLHOCTbIO. 346eCb Mbl MPEACTAaBUM MHOTME U3 3TUX YHKLNA Ha 6a30BOM YPOBHE 1
npefocTaBMM CCbIIKN Ha 6bonee noapobHble cBeaeHNS AN MNOBbILEHNS NMPOU3BOANTENBHOCTH MO
Kaxxgon Teme.

OcobeHHoCcTM npomn3soanTensHocTu HTML HekoTopblie aTpubyThl U UCXOAHBIA NOPSAAOK Ballen
pa3MeTKM MOryT MOBJMATbL Ha NPOU3BOAMTENLHOCTb Ballero Beb-canta. CBeas K MUHUMYMY
Konu4ectso y3nos DOM, obecneymns ncnonb3oBaHNe Hanay4Lwero nopsaka n atpnbytos ons
BKJIIOYEHNSA TAaKOr0 KOHTEHTa, Kak CTUN, CLLeHapun, MynbTUMeAna U CTOPOHHME CLieHapuu, Bbl
MOXXeTe 3HaYMTeSIbHO YNYHLNTb B3auMogencTeme C nosb3oBaTtesiem. B aTon cTaTbe NoapobHO
paccMaTpPUBAETCS, KaK MOXKHO Ucnonb3oBaTe HTML aons obecneveHns MakCMMasibHOM
NPOV3BOAMNTESIbHOCTM.

MynbTuMeama: nsobpakeHus n suaeo Hanbonee neweBbiM NaoaoM BeEO-NPOM3BOANTENBHOCTY HYaCcTo
SBNSETCA MeAna-onTuMmM3aLns. BoaMo)XxHO 06CNyXMBaHNE pa3nyHbIX MeanadaiisioB B 3aBUCMMOCTM
OT BO3MO)XHOCTEN, pa3Mepa 1 NIOTHOCTU NUKCENEeN Ka)kAoro noJjib30BaTebCKOro areHTa.
JlonoNHWTENbHbIE COBETLI, TaKNe KaK yaasieHne 3ByKOBbIX JJOPOXKEK N3 (hOHOBbLIX BUAEO, MOTYT ellle
60/iblLEe MOBLICUTL MPON3BOAUTENBHOCTb. B 3TOM CTaTbe Mbl 06CYAUM BAUSHNE KOHTEHTa BUAEO,
ayano n n3obpa>keHnin Ha NPON3BOANTESNILHOCTb, @ TakXXe crnocobbl obecneyeHnss MUHUMaJIbHOr O
BAUSIHUSA.

OcobeHHoCTM Npon3BoanTenbHOCTU CSS CSS MOXET 6biTb MEHEE BaXXKHbIM HaMpaBJIEHNEM
ONTMMKU3aLNKM 015 NOBbILEHNS NPON3BOANTENIBHOCTN, HO eCTb HeKOTOopble PyHKLUNK CSS, KoTopble
BAUSIOT Ha NPOM3BOANTENbHOCTL Bonblue, YeM gpyrue. B 3ToN cTaTbe Mbl PACCMOTPUM HEKOTOPLIE
csouncTBa CSS, BaunstoLwme Ha NPON3BOANTENBHOCTL, U NpeasiaraeM cnocobbl 06paboTku cTunen,
4T0bbl FrapaHTUPOBaTb OTCYTCTBME HEraTMBHOMO BANSHMUS Ha NPON3BOANTENBHOCTb.
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PekomeHZaLunm N0 Npon3BOANTENBHOCTK JavaScript JavaScript npu npasnabHOM NCMNOb30BaHUN
MOXXeT 0becneynTb MHTEePaKTUBHbIA 1 3aXBaTblBalOLWNA BEO-OMbIT — WAN OH MOXKET 3Ha4YUTeNbHO
CHU3UTb BPEMS 3arpy3Ku, BpeMs peHLepUuHra, Npon3BoANTENIbHOCTb B MPUIOXKEHWN, BPEMS
aBTOHOMHOW paboTbl U NOJIb30BATENbCKUN OMbIT. B 3TON CTaTbe onncaHbl HEKOTOPbLIE NepefoBble
mMeToAbl paboThl € JavaScript, kKoTopble ciefyeT y4uTbiBaTb, 4TOObI 06€CnevnTb MakCMManbHoO
BO3MOXHYIO MPON3BOAUTENIbHOCTb AaXKe C/I0XKHOr0 KOHTEHTa.

MobusibHasi NPON3BOAUTENBHOCTb MOCKObKY BEB-A0CTYN Ha MOBUIbHBLIX YCTPONCTBAX Tak
nonysisipeH, a Bce MobubHble NAAaTHOPMbl UMEIOT NOJIHOLEHHbIE Beb-6pay3epbl, HO, BO3MOXXHO,
MMEIOT OrPaHNYEeHHYI0 NPOMYCKHY CnocobHOCTb, LM 1 BpeMsi aBTOHOMHOI paboTbl, BaXHO
Y4YUTbIBATb NPOU3BOAMNTENBLHOCTb Balllero Beb-KOHTEHTa Ha 3TUX NaThopMax. B 3Tol cTaTbe
PACCMATPMBAOTCS BOMPOCHI MPOU3BOANTENBHOCTY AN MOBWIBHBIX YCTPONCTB.

Ncnonb3osaHue APl nponssoanTenibHocTn APl npon3sBoauTensHOCTU B 3TOM pykoBoacCTBe
OnMcbIBaeTCs, Kak Ucnosib3oBaTbh PerformancenHTepdeiicel, onpeneneHHble B cTaHfapTe High-
Resolution Time .

APl CMHXPOHM3aLMN pecypcoB 3arpyska pecypcoB 1 CUHXPOHU3ALMS 3arpy3Km 3TUX pecypcos,
BKJIl04asA ynpasaeHue bythepom pecypcos n paboTy ¢ CORS.

Ipadmk npomssoanTensHocTn CTaHaapT Performance Timeline onpegenseT paclumpeHus
nHTepdenca Performancennsa NoALEPKKN U3MEPEHNs 3aePXKKN Ha CTOPOHE K/IMeHTa B
NPUNOXKEHNSX. BMecTe 3T HTepdenCbl MOXXHO UCMO/b30BaTh 415 BbIABAEHUS Y3KUX MeCT
NPOVN3BOANTENbHOCTY MPUIOXKEHNS.

API nonb3oBaTenbCckoro sBpemeHn Co3gaBanTe BPEMEHHbIE METKU A1 KOHKPETHbIX MPUJIOXKEHWUNA,
NCNoNb3ys TUMbl 3anucen «mark» 1 «measure» NoJib30BaTeNbCKOro APl CMHXPOHU3aUuKM , KOTOpble
ABNAOTCA YaCTbi0 BPEMEHHOW LLKabl NPON3BOAMNTENBHOCTY Bpay3epa.

APl masika VIHTepdenc Beacon nnaHMpyeT aCUHXPOHHbLIN 1 HEBNOKMPYIOLKUIA 3anpoc K Beb-cepeepy.

APl-nHTepdenc HabnogaTens 3a nepeceyeHnemM Hayuymtecb onpenensiTb BpeMs BUANMOCTM
3N1eMeHTOB ¢ nomollbio APl Intersection Observer 1 Nosny4YaTb aCMHXPOHHbLIE YBEAOMIEHNS, KOT A3
MHTEpecyoLIVe 3/IeMeHTbl CTAaHOBATCS BUAVMbBIMU.

Opyras gokyMeHTauusa OyHkuMm nponssoantTensHocTu Firefox Profiler 3ToT Beb-cant
npenocTassiseT MHPOPMALMIO O TOM, KaK 1CMOJIb30BaTb U MOHUMATb (OYHKLMM MPOU3BOANTENLHOCTH
B BalLMX MHCTPyMeHTax pa3paboTyuka, BKJ4asa gepeso Bbi30BOB , Flame Graph , Stack Chart,
Marker Chart n Network Chart .

MpodunnposaHue C NOMOLLbIO BCTPOEHHOr0 NPOPUANPOBLLMKA Y3HaWTe, Kak NpoduanposaThb
NPOU3BOANTENLHOCTb NPUJIOXKEHNS C NOMOLLbIO BCTPOEHHOro npodunnposLmka Firefox.

noccapuin TepMnHoB Masik cxaTtue bpotam Moackasku ans KnneHTos PasgeneHue koga CSSOM
WapaunHr goMmeHa I dekTUBHbIN TUN coeanHeHns MNepBasa cogepxaTenbHaa Kpacka Mepsbin
npoLeccop npoctanBaeT 3agep>xKa nepsoro BeoAa lNepsbli MHTepakTMB [epBas OCMbICIEHHas
Kpacka lMepsas kpacka HTTP HTTP/2 [>xaHK 3apnep»xka JleHnBas 3arpyska danHHasa 3agada CxaTtue
6e3 notepb CxaTure ¢ notepammn OCHOBHas HUTb MuHudukauma poccenuposaHue cetu MakeT
Bpemsa 3arpy3ku cTpaHuubl MpefnckasaHue cTpaHuubl Pa3obpaTe BocnpuHumaemas
Npon3BOANTENLHOCTL MpeaBapuTensHas Bbibopka MpepenaepuHr QUIC XKEJNE3HOJOPOXKHbIN
MOHUTOPUHI peanbHOro nosb3oBaTtens Cpoku pecypcoB Bpems npuema-nepenayn (RTT) Bpems
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cepsepa CnekynATUBHbLIN aHanm3 HaeKC ckopocTn SSL CMHTEeTUYeCKUIN MOHUTOPUHT TCP-
pykonoxatue MeaneHHbin 3anyck TCP Bpemsa no nepsoro 6aita Bpems nHtepaktusa TLS MNpoTokon
ynpasnerHus nepenaden (TCP) CoTpsaceHune nepesa Beb-nponssoanTensHOCTb
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