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OGcar 3HangeHux nogibHocTen

KoediLlieHT noaibHOCTI BU3Ha4Ya€, SKUIA BIACOTOK TEKCTY MO BiAHOLLEHHIO A0 3aranbHoro obcary TekcTy 6yno 3HaiaeHo B pisHUX [Kepenax. 3BepHiTb yBary, Lo BACOKi
3HaYeHHA KoediLlieHTa He aBTOMaTW4HO O3HaualoTb NNariat. 3BiT Mae aHanisyBaTu KOMNETeHTHa / ynoBHOBaXeHa 0coba.
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TpuBora

Y ubomy po3aini Bu 3HanaeTe iHopMaLlito LLOAO TEKCTOBUX CrOTBOPEHD. Lli CNOTBOPEHHA B TEKCTI MOXYTb roBOpUTH Npo MOXKIBI MaHinynauii B TeKCTi. CNOTBOPEHHS B
TEKCTi MOXKYTb MaTi HaBMUCHUIA XapaKTep, arne YacTille XapaKTep TeXHIYHUX MOMWUIOK Npi KOHBEpPTaLLiT A0KyMeHTa Ta ioro 36epexeHHi, TOMy MU peKoMeHyeMO BaM
niaxoauTi 40 aHanisy UbOoro MoAynA BiANOBAaNbHO. ¥ pa3i BAHWKHEHHS 3anuTaHb, NPOCKMO 3BEPTaTUCA A0 HaLLOT CITYKOM NiATPUMKN.

3amina 6yks B 0
IHTepBanu Al 0
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Mapadpasn (SmartMarks) a 12

MopibHocTi 3a cnuckom mkepen

Hwxde HaBeaeHWiA CNUCOK kepen. B UboMy cnucky € mkepena i3 pisHux 6a3 aaHux. Komip TekcTy o3Hayae B AkoMy Axepeni BiH OyB 3HanaeHui. Lii pxepena i 3HaueHHs
KoediuieHTy MoaibHocTi He BinobpaxatoTb NpaAmMoro nnariaty. HeobxiaAHO BIAKPUTY KOXHE AKEPENO | NpoaHani3yBaTtk 3MICT | NpaBUIbHICTL OOPMINEHHA MKepena.
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Crnaiinu npe3eHrarii
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IIporpaMHoi onTUMisalii

3aBaHTaXEHHA CaUTIiB Ha

dbopMyBaHHS JOCBIAY

KOpUCTYBayiB

cr. rp. Il133Mm-23-1 Hypaniesa JL.M.
HaykoBuii kepiBHHK. K.T.H, fo1eHT Kad. I11 Hazapos 0.C.
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Pucynoxk b.1 — TurynbHuii cnaiig
JlocJiipKeHH S

® 33BaHTaXXeHHA BebCalTiB € O4HUM i3 K/Il0YOBUX GAKTOPIB, L0 BU3HAYAOTh AKICTb
B3aEMOAII KOPUCTYBAUIB i3 LMPPOBMMU MPOAYKTaMM;

® CHYE pO3MaiTTH MeTOo/iB NPOorpaMHOoi oNTUMI3auii, AKi AJonoMararoTb NOKPALLWUTK piBEHb
B3a€EMOAIii KOPUCTyBauiB 3 BebcanTom;

® [0CNifXKeHH:A MeTOAIB NPOorpaMHoi onTUMisauii 3aBaHTaXeHHSs calTiB Ta iX BNAVB Ha
bopmMyBaHHA AOCBiLY KOPUCTYBaYiB MOXe 3HaYHO NOKPALLNTU piBeHb 3a40B0OJIEHHSA

KOPUCTYBaHHAM CaliTOM.

Pucynox b.2 — JlocmimxkeHHs



OrJiap iTepaTypu

[epenik OCHOBHWX [pkepen Ta Teopiln y ranysi

- Google Web Fundamentals - odiuiiHa gokymeHTauid Big Google woao
NpoAYyKTUBHOCTI BebcalTig, BkIoYatroum metpukn Core Web Vitals (FCP, LCP, CLS, TTI)
Ta IHCTPYMEHTV A8 ONTUMI3aLil.

- "Designing for Performance" - Lara Hogan - kHura 3 akLeHTOM Ha BaX/1BIiCTb
LWBWAKOCTI Y CAPUAHATTI AN3aiiHY Ta JOCBIAY KOPUCTYBaYa.

- MDN Web Docs - TexHiuHa 6a3a 3HaHb Woa0 bpay3epHol onTuMisauii Ta
BebTepMIHIB.
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Pucynok b.3 — Omsin nirepatypu

[locTaHOBKa 3a1a4i

® [IpoBecTn aHali3 NporpaMHMX MeTOLIB Ta MeTPUK, Bif AKNX 3aN1eXNTb WBWAKICTb
3aBaHTaXkeHHs BebcaunTy

® Po3pobuTn NNaH ekcnepuMeHTanbHOro AOCNIAXKEHHS (06paTh NpeaMeTHY 06nacTb,
KpUTepil NOPIBHAHHA Ta aHanisy MeTpUK MpoayKTUBHOCTI)

® (CrnpoeKkTyBaTh Ta po3pobunTn 2 NPOEKTM ANA peanizauii obpaHMX NiAXoAiB Ta ix
NOPIBHAHHA ANA NPOBeAEHHSA AOCNIKEHHSA

e [lpoBecTun ekcnepMeHTanbHe AOCAIAXKEeHHSA Ta 3pobUTU BMCHOBKM LLIOAO METOAIB
ONTMMI3aL,ii 3aBaHTaXXeHHsA BeHCTOPIHKN
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Pucynok b.4 — IlocranoBka 3agaqi



MeTooJiorida

MeToan gocnigpxkeHHs:

® EkcrnepumeHTanbHWA MeTOy - MPOBeAeHHs TecTiB MPOAYKTUBHOCTI i3 3a/1y4eHHAM iIHCTPYMeHTY
BUMIproBaHHSA Lighthouse aAns ouUiHKK MeTpUK 3aBaHTaKeHHs.

® [lopiBHANLHWIA METOZ - 3icCTaBNEHHSA MOKa3HWKIB NPOAYKTUBHOCTI 0 Ta Nic/1sA 3aCTOCYBaHHS
ONTUMI3aUiMHWX pilleHb 415 MOPIBHAHHA PiBHA NPOAYKTUBHOCTI.

IHCTpYyMeHTW gocnifXeHHs NMPOAYKTUBHOCTI:

® Google Lighthouse - iHCTpyMeHT Ansa ayauTy CTOPIHKKW Ta BUMIPHOBaHHSA K/THOUOBUX METPMK
npoayktusHocTi Web Vitals

® DevTools - naHenb ges iHcTpymeHTiB, Bknagku Network, Performance BukopucToByBanmces Ans
aHanisy HTTP-3anuTiB, Yacy 3aBaHTaXeHHs ToLO.
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Pucynok b.5 — Meronosnoris

ApXiTeKTypa CUCTEMHU JIJIs IPOBEIeHHS
eKCIlepuMeHTaJIbHOTO JIOC/II>KEHHS

ApxiTekTypa po3pobaeHol CUCTeMK CKNaJaETLCA 3.

- React Frontend - 2 Bi3yanbHO ileHTWYHI Bepcii BebCcaiTy KaTanory KHWr;

- Nest.js Backend - cepBepHa YacTuHa 404aTKy 3 KOHTpo/sepamu | cepeicaMmin (Ha
OTPUMaHHSA/CTBOpPEeHHA KHUT/BIATYKiB/aBTOpIB).

Pucynok b.6 — ApxiTekTypa cucteMu



Omnuc nporpaMHoOro 3ades3rnedyeHHs, 110 0yJ10
BUKOPHCTAHO Y JOCJIII>KEeHHI

Po3pobka ¢ppoHTeHAy:

e [lobygoBaHoO iHTepdelic 3a JonoMoror React. CTBOPeHO KOMIMOHEHTU ANd
NONYNAPHUX KHWUT, peLeHsii, roN0BHOI CTOPIHKN.

Po3pobka bekeHay:
® CrtBopeHo NestJS API 3 eHANOIHTaMK Ta cepaicaMn ANA NOAaNnbLUOT B3aEMOAII.
(——
)
Pucynok b.7 — Onuc nmporpamHoro 3a6e3nedeHHs

[HCTpyMeHTH Ta MOBHY, BUKOPUCTAHI B MPOILECI
pO3pOoOKHU IIporpaMHoOro 3abe3rneyeHHs

BubpaHi MoBU NporpaMyBaHHs Ta GperiMBOPKN

MoBa / iHCTpyMeHTH dpenmBopk / bibnioTeka
®poHTEH TypeScript React, Vite
bekeng TypeScript NestJS, TypeORM
basa paHux SQL PostgreSQL
Ctunisauisa CSS CSS Modules
—
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Pucynok b.8 — [HcTpymenTH T2 MOBH mpu po3po0Ili TPOrpaMHOTO 3a0e3NeYeHHS



3MICT IpOBeAEHOT0 EKCIIEPUMEHTY

MeToAn AocnigKeHHs

Y pocnifpkeHHi 6yn10 BUKOPUCTaHO NOPIBHANBHUIA MeToZ, Lo nepesbayas po3pobky

ABOX BepCi Beb63acToCyHKy:

® HeonTuMi3oBaHOI (yCi pecypcy 3aBaHTaXyOTbCA 04pa3y, BeNnKi 306paxeHHs 6e3
CTVICHEHHS, BIACYTHA ONTKMI3auis Norikn);
e OnTnMisoBaHol (3acTocoBaHO lazy loading, cTMCHEHHS 306paXeHb, 3aBaHTaXeHHS

Mezia nNpy NoTpanasaHHi 4o obnacTti nepernagy).
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o w—

Pucynok b.9 — 3micT npoBeeHOro eKCnepuMeHTy

CYTHICTb EKCIIEPUMEHTY

B nepuwit HeonTUMi3oBaHiIl BepCil BCi pecypcn 3aBaHTaXyrTbCH 04pasy, BKIOYHO 3
BE/IMKMM HaBaHTaXXeHHAM (BCi 3annTK Ha cepsep VAyTb NapanenbHo, Bigeo

NiArpy>aeTbcs oApasy).

OnTrMi3auia 3acTocoBaHa ANA Apyrol Bepcil canTy (3anuUTK NOriYHO po3jineHi Ta NayTb
O/JMH 3a@ O HNM: CroYaTKy NOMNyAAPHI KHUMM, NOTIM BIAMYKW; Bifeo NigBaHTaXyeTbCA

TiNBKW KOMW A0 HBOTO MPOrOpHYIN).

Pucynok b.10 — CyTHICTh €KCTIEPUMEHTY

10



KpuTepii olliHKK e pEKTUBHOCTI

[0 KpuTepiiB oUiHKK epeKTBHOCTI BXOAATH:

e [lpoaykTueHicTb (Performance)

e Yac go nepworo BigobpaxeHHs (First Contentful Paint, FCP)

e Yac no BigobpaxkeHHs HanbinsLioro enemeHTy (Largest Contentful Paint, LCP)
e Yac go B3aemogii (Total Blocking Time, TBT)

e (CTabinbHicTb BisyansHoro makeTy (Cumulative Layout Shift, CLS)

e Bi3yasibHe 3aBaHTa)XXeHHS KOHTeHTY cTopiHKK (Speed Index)

[ —
o

Pucynok b.11 — Kpurepii orinku e(pekTuBHOCTI

[ToCcaiIOBHICTb eKCIIEPUMEHTY

ETann excnepmmeHTy

1. Po3ropTaHHsi 4BOX Bepcili 3aCTOCYHKY Ha JloKa/lbHOMY cepBepi.

2. TlpoBeaeHHs BUMIiptoBaHb 3a gonomoroto Lighthouse.

3. TMoBTOpeHHs TecTiB 3 pasu ANs KOXHOI Bepcil 3 MeTor ycepeHEeHHs pe3ynbTaTiB.
4

. TTOpIBHAHHA OTPUMaHNX METPUK MiDK OMTUMISOBAHOK | HEOMTUMIZ0BAHOKO
BepCiAMM.

Pucynok b.12 — IlocniioBHICTh €KCTIEPUMEHTY



PQBY.}IbTaTI/I I[IPOBEAEHOI'O EKCIIEPDUMEHTY

BumiproBaHHA Ta OTpUMaHi pe3ynbTatu

MeTpuka HeonTuMiszoBaHa Bepcia OnTtumiszoBaHa Bepcisa
First Contentful Paint (FCP) 1c 1c
Largest Contentful Paint
(LCP) 16¢ 13¢c
Total Blocking Time 710 mc 370 mc
Kinbkicte HTTP-3anuTis 2 2
Lighthouse Performance 82/100 91/100
Score
— p—
o —
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Pucynok b.13 — Pe3ynbsraru npoBeIeHOr0 €KCIEPUMEHTY

BuMiproBaHHA HEONITUMi30BaHOI Bepcil

@@ k:;o) go

Performance  Accessibility Best First Contentful Paint

Practices

Largest Contentful Paint

Total Blocking Time

82

Cumulative Layout Shift

TBT

Speed Index
Performance

Pucynok b.14 — BumiproBaHHSI HEONTHMI30BaHO1 Bepcii



BuMiproBaHHS ONITUMI30BaHOI Bepcil

Performance  Accessibility Best

Practices First Contentful Paint

Largest Contentful Paint
Total Blocking Time

Cumulative Layou

—

TBT Speed Index
Performance
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Pucynok b.15 — BuMiproBaHHsi onTUMi30BaHO1 Bepcii

AHaJ1i3 OTpUMaHUX pe3yJIbTATIB

OnTuMmi3oBaHa BepCia caiiTy Nokasasna NokpaLeHHs BCiX OCHOBHUX METPUK:

* Speed Index 3meHLWMBCA Ha ~23%
* Total Blocking Time ckopoTtusca Ha ~48%
* Largest Contentful Paint nokpawmsca Ha ~19%

* CLS 3annwuBcs igganbHUM

3MeHLUeHHSA Yacy 3aBaHTa)XeHHs Ta 610KyBaHHA 03HaYag, Lo KOPUCTYBaYi WBUALle
H6adaTb | MOXYTb B3aEMOJIATA 3 KOHTEHTOM.

——
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Pucynok b.16 — AHai3 oTpuMaHux pe3ylbTaTiB



[IyOuikalia pe3yJibTaTiB

CratTa “"JocnigxeHHA MeTo4iB NporpaMHoi oNTUMi3aLil 3aBaHTaXeHHs cauTiB Ha

bopmMyBaHHSA A40CBIfY KOpUCTyBayiB” onybnikoBaHa B XXypHani “bioHika iHTenekTty".

Pucynok b.17 — IyGumikanis pe3yabTrariB
[TigcymMKu

OTpuMaHi AaHi 6a3yloTbCa Ha NPakKTUYHOMY TeCTYBaHHI peanbHOi Bepcil BebaoAaTky.
BrnipoBazxeHi onTrMi3saLil nerko peanisoByroTbCH Ta at0Tb BUMIPHOBaHUIA edekT, Lo

pPO6UTE pe3ynbTaTv NPUKNAAHMK Y peanbHMUX NPOEKTax.
Hagani gocnisxeHHa MoXHa po3LLMPUTI, BKAKOYUBLLIN:

® po3WwKrpeHHs GyHKUioHany BebcaTy Ta HaBaHTaXeHHS MorikK (baraTocTopiHKOBWIA,
HaBirauyis, 6inbLue norikn);

® MOPIBHAHHA 3 iHWWMK pperiMBopKkamm (Hanpuknag, Next.js, Svelte);

® BrpoBaAXkeHHA SSR abo code-splitting Ana wie ranbLol onTUmizaLil.

——
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Pucynoxk b.18 — Ilincymku
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JIOJJATOK B

Arnpobarrisi pe3yabTaTiB poOoTH

[¥ITE 00442
Jimin Hyvpanicea®, Onexciid Hazapoe®, Haramia Hazapoes®
! XHVDPE, . Xapxie, Vepaima, liliia nuralijeva@mmre ua
I NHVDE, i Xapriz, Vepaina, oleksii nazarov] @nure ua, ORCID iD: 0000-0001-8682-3000
' WHVPE, i Xaprie, Vipsina, nataliiz nerarova@nure ua, ORCTD iD: 0000-0007-T816-7082

JOCIITAEHHA METOIIB IPOTPAMHOI OIITHMIZAIII 3ABAHTAKEHHA CAHTIBE
HA @OPMYBAHHA TOCEITY KOPHCTYEAUIR

CTRTTE MUECESYEHR AHATIZY METOIE TpOTPAMED] OTTHIMIZANI JA52HTR SN E25CANTIE 3 MeT0S DOXPAMBHES TOCELTY KODHCTYEZME. ¥
PAMELR OOCOUCESHHT GYR0 OpOaEATICEAHD CYYRCH] TEXHONOTL, CIPEMOEAHL HR IMSHIIGHHN Y30y SAEANTAEHHE CTOPIEEH, Cepel S5EN —
EiTETAIEHE IAENETAEEEHE pecypoiE (lazy loading), EenryEaEEE, oNTHMIZANIE AMHTIE 30 S3H SAEME, 1 TAEOE MiMIIEANNE T3 CTHCKIHEE
CTRTHEEHE GAiniE. VEAra DpHSiTETACE Ke MHIDE TEGHIMHEL AC0SKTAN DiTERNSRHE IROIyETREE0CT, 2 5 MDEHIEOA (HET0IHERNCT] E250aRTIE
T2 DOpMYENOE SOCTYIEOCTI ESSEOMTENTY INE MO 3 0COSNEEEME moTpesmair (ONIEMEIEET sSSXTHEEOCTL ENpOEATSEHNE DIISH:
2FIACEIEANOCS 32 JOCOMOTIR [OXASHEEE cicTen® TWeb Vitals w2 iscrpyaerry Lizhthouse, o J0SE0MET0 KOMIMERCRD QUIHHTE A5 TEFHEIEY
TPOOYETEEEICTS, T25 | KOpECTVEAIRSIG MoCEin. PesyanTaTh QOCMITESHsT AEMOHCTPVECTS, M0 OOTHMIZE MIEMTEOTD I2SZHTRSSGN SBX
EPAXYERHHT EpHTEpilE (METRSHEROTD BESMHEANY MOE: MEISECTH A0 ETPATH S2CTHEE IyIHTOpH, Tom 55 iNTerpanis MpAETHE Q0CTVOEOCTE
CIIEEE TOEDAISSEHED EZAEMOTI ECix KOPRCTYESUE i3 calTon, MiEsmeemse S EQ-MokasseEis T2 sarans il e esTHEROCT] IRGpos0rs IpoTyETy.

WEE VITALS, WEE ACCESEIBILITY, OITTHMIZATIA SABAHTARENHA, KEITYEARHA, LAZY LOADING, LIGHTHOUSE, U3,
BEEPCIPOEEA [HETIOZHEHICTE EEECAHMTIE

Liliia Nuraliieva, Olelcsii Nazarov, Nataliia Nazarova. Research on software optimization methods for website loading
and their impact on user experience. The articls iz devoted to the analysis of software optimization methods for websits loading
with the aim of improving wser experience. The study examined modem technologies aimed at reducing page load time, inchiding
lazy loading of resources, caching datshase guery optimization, as well 33 minification and compreszion of static fles.
Attemtion was given not only to the technical aspects of performance improvement bat also to the principles of website accassibility
for people with special neads. The effectiveness of the mplementad solutions was evahated using Web Vitals metrics and the
Lighthouse tool, which allowed for 2 comprehensive asseszmert of both technical performance and user experience.
Tha rezults of the ressarch dermonstrate that optimizing performance withowut considaring inchisive welb desizn criteria cam lead to
the Joss of part of the audience, whereas integrating accessibility practices contributes to enhancing the interaction of all users with
the website, improving SEOQ indicators, and increasing the overall effactivensss of the dizital product.

WEE VITALZ, WEB ACCESEIBILITY, LOAD COPTIMIZATION, CACHING, LAZY LOADING, LIGHTHOUZE, UX, WEB
DEVELOPMENT, WEBSITE INCLUSIVITY.

Borym Y Eigmoeine B2 o EmmEEE EoMOzHIT  Google
NpedCTEEHna EoEmemrix Web WVitzls — =afip EmowoEmR:
METPHE, N0 SOCEQMEHTE [OIPO0HHEEAM EBEMIPHIEITH
efeETHEHICTE EZAEMOSN EOPHCTYESESIE i3 Eefpecypoams.
Web Vitals SoEyCYRTRCE Hi TPROX OCEOEHHX 3COSETIX
MEHTROCT] 3EE3ETEHEHHA [OTNOEHOID EOHTEHTY, 920V 30
nepmoi E32eMami 13 izyaneEnl cTadinkHoCTi cropines. Lj
TOEAIHEER F3E0TE 23007y EMIEITHTH, HICKLTEER MERTED T3
NNIEHT KOPECTYESY OTPERLVE JOCTYO oo imdopuami, i
HICELMEEH EOMOOPTHOR € HEETAOIE E  MOMEHT
IEEIHTIFEHEA CTopiEEE. Tarend TrHoa Web Vitals cramm
VEIESDCAMEHEM — [HCTPVAMEHTOM — OMIHEH —— PeansEoro
EOPECTYEENEEQTD JOCEITY.

Merperm Web Vitals mepoxo [HTerpoeaEl E CyEacH
iBECTpyMERTH poIpodiH T4 ZHAMIY, F0EpeME Lizhthouse,
PagaSpeed Insights i Chrome DevTools. BoER Do3E0nsm0TE
Ee TEOI8 EXEERTHE HSMOMITHI £2 MepOrRi OorIET Mo meus,
Mo CTOCYHOTRCE IEEIHTLSEHER CTOPINEH, 3 ¥ OTpEMaTH

Ha mm,u;mﬁ:lrm.ﬁ a =121 ]:I]:EH,'.'I;DJ:‘]'B- EAEANTA FeHEHE
EECTYNEE OSEDDM @ HERCOIOEHIONTT DOESSHMEE, SRR
EMIEATIE CTVINED TATOSOMENHT EOPECTYVESHED Eadcafmou
T3 JeTepalilye NOMyIEPHICTE Eed-pacypcy. 31 3pOCTAEEEM
EIMBECCTI  OEISHE-CEPEICIE T3 S4TameEoro  oOCErY
E=JEOHTSHTY, EOPHCTVESTl CTEE0TR YOE MEHDD MOETEHHEME
OO 2ATPEOE i 0iEVEOTE MANEE METTEEOLO0 DESTYEIHES 2
GoEY CHCTEMH PeEoMeHISNS VTPHAMVESTH ISTPHMEH E3
piEEl MeHme Hi% I CEEYHAH Oyna IFPOEC OETOEAHES |
IATHINATACE #ITOMOTEM CTAHTEpTOM: EedmEIainTy mE J0
1900-x poxie [1]. 3 Toro =@acy TEXEOMOTO SHSTHO
SEOITHIIONYEANH, OIEaN IEIATLES iTes sOepernacs — caifT
TNOEMHEH DPETVERTH MEETRD, crabimeze ta Oez zoie.
TIpTaEsEs oOTEMIZan Moy ETEEROCT] EeOpecypoiE mocTae
oCOOMHED POCTPO 3 OTMATY HA CyIacH] EFMare oo U, SEO
T3 ZPYIHOCT] ERIODHCTEERS MoOLTEHET OPHCTPOIE.

Pucynok B.1 — Ilepiia cropinka cTaTTi



NEQCOHATIIOESH] pPEEOMEHTSNN M0N0 DOEPAMSHES 1
NPOIVETHEEOCTL. JAEQTEH LM iECTPYMEHRTEM OOTHMIZamia
crana GimEm mposopo, EFMIPRESHON T3 OpiEHTOEIH0H
CEME B2 EOPHCTVEISE.

Ezemremu £ i me, mo Web Vitzls Hampauy EMNIHESHTH
HI NOMYESEY onTndizamise: Googls ofinifee BsCIE0TRE mi
NOE3IHHEH O0 GEETOpIE PAamEYEZHHA E PEIVARTATAX
mooyky. e ozEamas, mo TeXEINES OPOTYETEEHICTE CAETY
CTENA He [HINE MHTAHESAM 3PYIHOCTL D8 KOpHCTYVESS:E, & 8
aneseETOM HppoEc EOEEypPEHTOCIPOMOEHICT] HE pisEd
iHmesCanmii Ta EMTEMOCT] pecypcy.

Metose mzE0 podOTH € ZHAT MpOTPEMEDCK METOZE
omTEMizAml 3EERETAWEEET EeSCINTIE @ YPAXVEIHEEM
smerpEE. Web  Vitals  ®K IOT0EN | DOE3ZHEEIR
efeETHEEOCTL. Y DEETp VEArH  —  EHIEIRSHEE
HIEPaIVIETATHEHINET  MOXOIE 10  DiIEHIOeHET
MEHTEGCT]  32EIHTLEEHHR,  JHECHEHHRE  S2TPERMOE,
onTEMizamil  ofpof¥H  EOETEHTY T2 raleImedeHHA
crafimesore iETepdelicy nopHcTvEaZa. Ocofnmza ysara
TAKOE IPHIINTETECR EPETYEIHER DPHEIEILE
IHEMGOIHEHOTS OHIZHHY, IN0 OOGEQTMEE CTECPHIEITH
pelcalTe, @ He THINe MERTEO IEEAHTLEVIOTECE, 4 H €
OOCTYVIHEME IN1% EOPHCTYESYE 3 PITHEMH GizHIHEME
MOETHECC TANH.

1 OnEc opeqMerHol oBIACTI

08" exTOM DEHOMO SOCTITEEEHRT € METOIH OpPOrpasMHEI]
onTHMIzAN] FEESHTYEERHY EefCaifTiE, 0KPEMA CYVIICHD
TEXEOIOTLL, M0 CIPEDOTS SASHINEERED T20Y 2aEAETLE
CTOpiEoK, T3El fE ELTETAIEEE tAEAHTEHEHHE PECYPCIE ('la:n
loading), KeIIVESEEE, ONTHAMIIAOIY JEOHTIE 00 0AzH TEHMN,
3 T Mimihizanie T2 CTRCEEEES CTETHOEI ik,

IIpemateroM DOCAUTESHHS £ ENMHE IEX MeTOIE Ha
DOpMYESHEE SOCELTY EOPHCTYVESHIE MiE 9ac EIZEMOT 2
pefrafiTauer,  ZORpEAMA 3 ODUESY 0 HE  TENEMIHEY
NpPOIVETHEHICT: T2 IEEMOIHEHICT: E=0pecypcie. L
ExE0GaE  HOpAMYEZEHA QOCTYIHOCTL EeJROHTEHTY I
mOmel 3 oCo0THEMME DoTpedaMy, 3 TAEOE afeileTeHHE
crabinemsel T2 MERAED] E336MOTI 3 KOPHCTYESTEAL

OCHOEHHEM 33ETSHHEM pofoTE £ SOCTIDEEHES T3
OQUIHEA OpOrPEMENE PIeHL, CIPEMOESHIE HI MOXIEIN=HHA
MEHTKOCT] 3ZESHTZEEHES E20CTOpIHOE | MIEHIOSHHA
EKOCT KOPHCTVEANEEOTO GOCELTY § VDEXyEEHEAM HE TiTLER
OpOIYETHEREGCTL, 2 B iMEosHEHOre Befgmeafmy. Onixea
2fEETHENOCT] ENPOEATSEHAN DIOEEE MUOEQIEMACH 33
GomoMorawr nDoEazEMEiE Web Vitals 1 imcTpyaeETy
Lighthouse, mo ZOIEOMEAC KOMIINENCHO OOIHHTH 8K
TEXEITHY OPOIVETHEEICTh, Tk | 3aTaleEel EOTHE ®a
EOPECTYEANEEER SOCELT.

2 Anmamil 38737 T4 METOJIE TPOrpaMBEsi
ONTHMIIaN
IIpoamanizyena — OCHOEHD — METOOH  ONTHMIZAil

pefpecypoiE T2 pOIMMEEEMO  DGEDH  ENNHE  Ha
EOPECTVESOEEEH JocEin MeToer Tamoro aEamizy €
EMIHIGEHET HIHOITEI  eeKTHEHNE mOxogie g0

Pucynox B.2

zafieamegemss CTabinmeEOCTL IHTEpGENCy T2 IMEEIISHEHE
HAEZHTEGESHHET Ea CEPEEPHY TacTHEY J0daTey. Ha
CyRCHOMY £TAN POTERTEY EebTenmonoril ocodmEy yEary
NPETTEHTE EE MHDE TEXHITHEA T3PEETeDECTHEES podoTH
eefgodaTeis, 3 B GocRigy, SEEE EOPHCTYESS OTDERLVE Oid
Tac B3NN 3 Eaf-cafrom. V meoay momTepcti Googls
EMPOIOHYEAE ROMIINERCHY CHCTEMY METPHE I HaZE0H
Web Vital:, %Ea zDozzonge 00 EETHEHD ERMIPHIEITH
NPOTVETHEHICTS CalfTy 2 DOrTETY KopRcTyEaqa [1].

OCHOBEEME [HIMEsTOpEME el cEcTesrm € Largest
Comtentful Paint (LCP), Do pigmopizse 28 =ac
EiTMATEOEVEANER EalOLTHIOr0 eNSMERTa B cTopiami First
Input Dielay (FID) — MeTpexa, SK2 DOE3IVE, HICKIILER
MEHTEG CAHT PEETYE Ha NEPITY E32630JM KOPHCTYELTS, 3
Taxms Cumulative Layout Bhift (CLE) — noeazsme, mo
XApEETEpHIyE CTAfIMERICTE BisVANEHOTO MEKETY CTODIHEH.
¥l I IOEAIEAEN £ HasTHIHIME [HIHESTOREME Iy IENCT]
13 edexTHEEDCTI Eedpecypoy [3, 4, 5].

Hezeri moxaserss Web Vitsl:s cBiT92Te mpo moTammm
EOPHCTYESIGERE —JO0CEIN, HIRiTE SEIO cCas  CaET
dvERmioEye EOpexTEO. HanpHEnam, SEIDO0 KOHTEET
"crpebac” OpH IZESHTAHEHEH] 300 KHONEH PEaryEOTE i3
IITPEMECK), 8 CTEOPECE BiT9VTTS HecTabimemocTi B
EEENME3E POISPETYEEHEAZ E  EOPHCTYVEATiE. Tomy
ONTHMIZAME CaMe N7 O MeTPHEH CTANE PIOpHTETOM OIIE
cy3acHe] fomtend-pospofis, @ ix IETEerpamiz E CHCTEMY
omiexr  SEQ movEspmeye ERSOIMEICTE  EpEXyESHEZ
noEazHEEE UZ OpH CTECpeEH] Oy ae-more EedmponyETy.

¥ DROMY EOHTEECT]I EZEMHEY PONE ELTirparoTe Taxd
METOSH, TE Eimkmzmese (lazy) 23ESHTEESHES DeCypCIE,
aceEmposEl ofpofea Javalcripl, DomepelHe KEOIVESHESR
LaEmi, 2 TakoE MHEidikamis C35, T3 12 zofpasese.
Hamprenan, lazy loading zofpaesss FOSEONEE SHETHO
IMEEIINTH [OYATEOES HIESHTEHSHED HI  CTODIEEY,
TAEASTAFVECTH TEONE Ti SNEMERTH, SE1 TiHcH0 Eeodximm B
MEFEYN DOTOTHO0 Mepernaay. e Be TINbXH sMesmTyE obCar
mEpemANPT  gamEm, ame B moEpamye  LCP-ustpEwy,

OCEITEEH EIFESEMESICNE  KOHTERT S2ESHTEEYETHCE
MEHTIE.

OEpist  EmEHETCEEN]  HACTHHH, IEIUHA  VEETE
NPETIMRETECE  CEPEEDHERI Mpomecasl. CHOH  EXOZHETE

EMEQPHCTAHES CRPESPHOTD EelTVEAHHA, IMEHD :
IATPHMOE EUTOOELTL, ONTHERIIE0IA SAMATIE J0 GazH gamt 1a
GamaECYELEHT HAEIHTIH=HEE MIE CepEepaMy. Hanpmsman,
IACTOCYEAHHET IHORECIE v 6232 TIHIT T KSIIyEEHEA 2aCTo
ENEOPECTOEYVESHHE PEIyiBTATIE SOZEQIEE CHOPOTHTH S&C
EinmoEinl Ha TEOHTH, TEM CIMEM OOEPANVECTH IETATRHY
NPOTVETHEHICTE CHCTEA.

Kermyeaees Ha CTOpOE] EMEHTE TEEQE € Earolim
THHEREOM —OonNTEMizaml.  30epekesms  imdopsami v
OpayIepHEN CHOEEIEX, TaREX =E localStorage  abo
3es5ionStoTage, MOCEQIEE VHEEATH OOETOPHEEX Z3IMTIE J0
CEPEEPE T2 [DHNENTOHTH DOETOPHE $3EAHTIHEHHER
EoETeRTY. ll8 DoEpamye EiTIyTTE METTEEO]  peaxmil
imTepdeicy, ocofNHEC B OSHOCTODIEEOEERR 3acTOCYEEIT

— Jlpyra cTopiHka cTaTTi



a0 OpH DOETOPHOMY EHNOPHCTEHE] OEX | TEX CAMEX
CAHITT ¥ MEESN KiNBEOX CTOPLEDE.

Hapemri, ExsIEest € IRTETpamEgGE mrxis, somm yoi
METOSH OOTEMIZAN] POCTAATERITECT E KOMImexcl BHooEa
OpOIVETHEHICT: — OOCHTEETECH  Z3EAYEM  [OEIJHSEEID
2BSETHEEOTD  KSPVERHEA — PecypCEME,  EOPEKTEOCD
POINOSITY HSEIHTAHEHHR T4 DOCTIHHOCD MOEITOPEEDY
OCHOSEFR METpEE. TEERH DUTXIT SOSEQTEE [MATPEMYVEATH
EMCOEY S5ICTE POOOTH CafTv HEEiTH 31 VMOE 3XTHEEOLOD
POCTY aYAHTOPIl T2 2p0cTa s 00CariE KOHTEHTY.

Tasoe 7Tpeda nmaw'sTaTE 1 mpo  ZaleinessHEz
ixEmozHERoTD ixTepdeiicy, TEMI Eidmozizac 33 CTROpeHHE
PIEEODDT VMOE TR B33€M07il Bcix Eaveropill EOPHECTVEISIE.
Pozpofxa Eaf-CaffTie 5 VPEXVESHEEM MoTped MEOZeE 3
EAgAME COPHAE POIMEPEEERD MIMBOEC] IyTHTOpI Ta
TNOEPAMEREE: EOPHCTYEANEEOTO GOCELTY, IN0 ETNHEZE H3
ZErAMEHS IEN0EQISHEE EHKOPHCTEHES Pecypcy T2 HeadHas
TITERMTYE E0r0 DOTVITPHEITh.

3. AletogH oDTHEMIGANI 3AEAETAKEHER cai‘r}-‘ 3
FPAIVEAHEAM IHRTHIEEEOCTI T JOCTYIHOCTI

OOTEMizanid MEESECCTI ZEEHTZEEHEN EefradTie €
EPHTHIHD BIEMHEHEM ACMEETOM CyIacHOl E=O-pospodim,
OCEIMESE EOPHCTVESTl 92CT0 OTEVECTE LA MHTTESOC0
IEEANTIHENEE CTOPIECE. HESEX: OpoTyTHERICTS CaTY,
M0 HerZTHEED ENNMHMERf Hi  EODHCTYESNSEME TOCELL,
NPEZE0IHTE J0 Hes(eETHEEOTD PEEAVEIHAY ¥ NOMYEOERL
cHcTemax  Toay Z8CTOCYEZHHE SQeETHEHIDT METOXIE

ONTHMIZALG] € KEOG0EEM Oni zabesmedeEHEE  EMCOKOLD
MPOTVETHEEDCTL.
TIpote =8 MEHD ELSUEEHEM £ EPESXyESHEA

ixEmozHERocT] RefoafTis, me zafemeTye TOCTVINICTS TNE
ECIX EOPHCTVESWIE, HEIANEXEHO Bl Dz dizeesEm
MoEnEEocTei. Befcafithn, mo 3a0esmedymoT: IDEEIE:R
IEEAHTAHEEHT T2 EPIXOEVEOTE NOTpPe0H EODHCTYESHIE 3
GITPMEEME EATEMH, 3J3THI CYITEED [OIEHIOHTH EEITH
E3ZEMONI 3 SyOHTOPIEEr T2 OXONHTH [MHEPIE KOO0
EiTEiTyEaqiE. [HEMOIHE R THIaHE TepeTfauas MYEERTEES
EHEOPECTANES EOHTPACTY EONLOPIE, TEXCTOERT GHTIEIE, 3
TANOE MOFIEEICTE HAEITAIN 238 JONOMOrdD EnaEiaType abo
AMETEPHATHEHN: MOPHCTPOiE EEODY. DEpexyEsEHE OHET
ACMexTiE vV MPONeci ONTHAZEOI SOSEQMEE 32DesledHTH
DIEHER ToCTYVD O0 imdopsami | $yEsIriosaTy caifiTy ImE
ECiX KOPECTYESTE, Mo, E CEOH 9epTy, MIEHITVE IETansEY
efEETHEHICT: E=0pecyply T4 CHPHEE [OKPEMISHED
pemyTanii fpasTy.

1. Lazy Loading (EigEnateEe 3aE3HTIHSHHET)

OnpE 3 H2RedesTHERIDIG MeTOJIE ONTEMIZAm — o=
lazy leading. ITeR MeToD OOTEras ¥ S3EaHTIESHEL PECYPOE
{zobpaseHe, Eige0, CEPHOTIE) TIMEEH TONL, EOMH EOHE
CTEHTE EHMTHMEMH TN KOPHCTVESTE Ha expaEi. Is
OCEQMEE THITHD CEOPOTHTH 930 IEESHTAHEHHR CTORIERH,
CCo0AHED EOMH HA CTOPIHDN MICTHTHLE EEMHEA EiMLEICTH
MeTizhafinie 250 ELEERT aTEMERTIE.

JACTOCYEIHHE TEXHOMOTI] ELTETATEEOr0 SAEAHTAHEHEE
(lazy loading) mac suory sMERDTRTH EIMEXICTE pRCYPCiE, Mo

NIETACYEITECE I (EPESPY Ha STaNl DOIETEOEITD PEETENHETY
CTOpiHEN, M0 E CEOK ISpTY MOZHTHEHD DOSHATIETRCE B3
smerpemi  Largest Comtentful Paimt (LCP) -  =aci,
HeoOXimEcary OU%  BITMANEOEVEANHY  HIEOLTENOLO
BiTVAMLHOMD @UEMEeHTA HA crTopiEmi. A $paemmo,
EigsnmagsHe 1EEIHTLHEHHET IECTOCOEVETRCE J0 Z00paseHE,
Biges T2 immmmt memisdafUiE, Mo SMEEITVE DO9ETEOES
HIEIETZESHHET | JOIEQMEE PECyPCy MENTNE EiqodpasHTaCE
E3 8KDEEL
2. ACHETpOHES 1MEANTAEREHHA pecypoie (AsyncDafer)
e ogsAM ofeETHEHEM MeTOLOM ONTHAOZZMD €
ACHEXPOHEE IZESHTEEEHES pecypoie, Tasem ZE Javalcript
13 CE5. 33 gomomoroes arpEOyTIE amyvnc 13 defer mMomEs
IMIEHTH [OEEOEEY  ZEESHTLEEEHY CEPHNTIE Ea
EcOCTOpIHD), M0 FOZEQIEE THITHD CEOPOTHTH T30 Eiaryviy
CTOPIHER.
- Azync — atpeSyT, TEHE J0IE00%E TEEINTAEVEATH
T2 EHNOHYESTH CEpEOT Oe:  OnOEVEZHHZ
DEHORpHETY cTopimss. CrpemTme @z aTpEdyToM
ESyNC JEEIHTAEVEOTECT TApanensH0 I (HINELME
pECYPCaME TA EHEOHFHITECE, FE TULEH EOHH
Gy EyTE SEEEHTEESH], He 9EEIF0TH Hi J3ECDINSHHA

- Defar — arpedyT J0zE0nie ELTEIECTH EHEOHIHHE
CEPHITA I0 MOMeHTY, OosH Eeck HIML =e Gygs
IEEAHTAFEED 1 posmapoeme. Ll goseomze
IMBHIDETH  93C  ONOEYESHEA  PEEGEDHETY
cropisEs [§].

ITe GezmocepesHR0 MOZH3ITETHOE E3 MeTpemi First
Input Delay (FIDY), #xz Eigodpaeas 9ac MiE DEpOIowm
EIZEMOTIE0 KOPHCTYESTa T4 MOMEHTOM, EOmH Opayssp
noEEEaE obpodmETH mpo miro. UM weEms =wacy Gpayzep
EETpETaE HE ON0¥VEIEHX CEPHOTIE, THM [IERZm:
EinfvVERETROR MEpIIa E3REMOTiE.

3. Mimigirams 12 KoMOpecis pecypoie

himigikamis Ta EoMOpecis — me 0fHI ESEIHE]L METOIMH,
MmO A0ECMEHTE IHITED IMEHIONTH 930 I3EAHTLHEHHE
cropismre. Mimidikamis mepenfedac BETATEHEEE SERERT
npodimiE, HOMEHTEpIE T2 iHm ooTEmizamid Eomy, mo
DOTEQTAE IMEEMETH poeMip Saimiz C35, JavaScript ta
HTML.

Koumpeciz dafmie, soepesa, sofpasese T2 immmc
MeTiz(aiEniE, € ELHAHEINI EPOROA ¥ SASHINERH] oOCEry
TpadiEy T2 OPECKOPEEH]  3ZESHTTEEHEEE  CIATY.
EHR0pECTAHES ANTOPHTMIE (THCHSHES TOSEQIEE IRSHIOHTH
pozsip dafimie Se: erpaTH ix mmocTi ¥V moemmamml z
ONTHMIZAMiEWw Zo0pEEEE MOEHEI JOCATTH  FHSTHOIO
TNOEPAMEEHAR 92CY JAEAHTLHEHHA.

4. KemryEaEHT Ha CEPEEDI T2 MIEHTI

KemyesEes — 0e o2 3 OCHOEHHN TEXHEIE IOE
NITERM=HET MEHTEICT] IZEZHTIEEHHY CTOPIEER. BoHo
LOEQMEE 30epiraty JaEl afo pecypol, K He IMIHFHOTHCE
TacTo, B mEsATi 200 E3 AECE), M0 SOIEQMIEE MOETOPHO
EEEQDHCTOEVESTH IX DPH HICTYIHHE CAmHETax  Des
EeadxiaEecTi 2aEaNTEEYVESTH 1 SHOEY.

Pucynok B.3 — Tpets cTopinka cTarTi



KemyesEes Ea cepespl OoiEcn=e 30SpiTaTH SacTHHEE
OAETT, M0 EMKOPHCTOEVEOTECH Ei CTOPIHIN (HaIpHETAT,
PRIVAETATH ZAMETIE M0 GatH g, B mea'ari cepeepy. L2
2afieanesTye MEMTEME TOCTVI 50 R0 SRS [ MORTONHEET
ZEOHTEX EOPHECTYESYIE, IASHITVEOTH HIEAHTILHEHHET H3
CEpEEp | T30 EiMmoEim.

KermyEaEnT Ha XTEETCHEIR TacThH] 38epirac defm,
Tasd Zx 53, IS 12 zodpaeemma, v Opayiepi EOPHCTYEIRE.
ITe MozEQTEE VEHKHEYTH DOETOPERY 3AMHTIE 10 CEPEEDE OPH
masiranii mo cafiTy 380 OpE DOETOPHOMY EiiETi cTopimm
IO OPHCEOPHNE 39ESETEOESHET.

5. Oorewizaniz sameTie g0 fazH JEHER

HazarTa®enss 52 Cepeep T2 $asy FIED TaCTo CTEHTH
mpofaesos mpE pofori 3 EemmoonoE EedcafTamm Tme
NOEpAMEHEHY 9acy EiAMOEini Ha zamETE  HeolnimHOD
NPIEHMLED ONTHRLIVESTH 2:mHTH. OCHOBHL CTpETeril
ERTIECEARITE:

- BHROpHCTZEHEZ [HOISECIE gnE OOTE, =Rl =a0To
ZEOMTVECTECE. L2 GOGEQMAE IHETHO NPHCEOPHTHE OIOVE
CAHI Y T2OmAmET.

- FEeImyESHEY peIyIETATIE IZOHTIE Hi Cepeepi abo
EHEET, M0 SGOCEQNEE VHHEEYTH DOETOPHHX ZAmETIE J0
13a2H JEHHL.

- Hopuanizamis T2 QeH0palatizania JaEe e To3EQIEE
IMEEININTH CHUATHEICTE ZAMHTIE TA NITEHMIHTH MERIEICTE
JOCTYIY &0 HeoDiiTHED: Qs

ITi afeTOME JOTMOMAETEENTE CHODOTHTE Ta2C, H2o0zizmedr
ons 0fpofEs ZamBTiE T3 MOXPEITYVECTE T30 TIEANTIHEHES
CaETY.

. BHKOPHCTIHES CyIacHEt SopuMaTiE 200pasens

Iceymome HoBl fopaath zofpaseHE, AEL D0IEQTEHITE
DOCECTH KPEmars SanasEcy Mis SEiCTs0 T3 posaipoas heiiE.
Fopuar WebP € ogHies 3 TEERN (HHOBEONH, SRR
TMIETPHMYE EHCOEY FEICTH OPH ZEI9H0 MEHIIOMY poznbp
daiiny mopiEERHO @ TpATMINREDTME dopuaramy (JPEG,
B [7]. e moseonse THITHD IMEENTRTH 00Car Tpadixy i
TPECEOPHETIH JAEEHTIELNET CIATY.

7. 3afeInedeEEA GOCTYIHOCTL IR ECiX EOPHCTYESIIE

IeemosHERICTE B EOHTERCT] Eelmzalisy oIEaT2e
CTEOpEHHR CalfTiE, JOCTYOEET DI ECIX EOPHECTVEISE,
EEIEMEEEI EiN DHEDT MOETHEOCTER TH 00MEesEHE. I
EEENHEd CEIAN0ER Cy2acH0i EefpocpobEn, ockimeEn EoHa
EXJIECTAE E C2fe He MHI: MOEPIINEHET GVHENIOHATEEICT]
T3 DEZAHEY IIE MHOOEH 3 0CoONEERM motpebavE, ame B
zafesmeTyve pIEEEE J0CTYO J0 [EGOPMAnil IMf EOEEOCO
EOpPHCTYESEE

TEGCTEOIPERICTE MEPETSatas ATanTaE CAHTY S0 DisHeT
OpHCTpOiE i SomoMisEssT TewHOROriN, TOEpEME Oporpas
Omi  GHHTYEIHEHZ  [EQopMamii 0@ eEpaEa, Mo
EMEQPHCTOEVEOTRCE ROOEME 3 DOPYIISHESME  I0DY,
ATETEPHATHEH] TeXCTOE] OMMCH OME I00pEEeHE, 2 TANME
NpPEENMLEE EMKOPHCTEHHY KOUBODIE T3 EOEIDACTIE ONE
EOPHCTYESYIE @ [MOpVIDEHHRMH  XOTSOpPOCIPHEEITTL.
IgTarpamis  TAKHE NOPSKTHE  SOM0AMArs€ [MIEHITHTHE
ZArAMLEHNE GOCELT E32eu0il 3 EefraiToal.

Ilowmemaroarr 2 1997 posy, [eimisteea 3 Eed-
imEmozEERecTi (WAIL) Komcopmivay (W3C) Eeimirpae
EDOQ0EY  ponk ¥ MOEHmeRsE]  ofizEaE0CTL mogo

EZEMHECCT] JOCTYIECCTI EedpecypoiE, 2 T2R0E v pozpodm
2feETHEHO] MOAE, M0 CIPHIE ENPOELTHEHE J0C TV I
pefTexHOnOril B JiTECTE oprasizami [2].

4.  Amamii 38CTOCOEAHHY METOZIE NP OTrpasEOST
onTHMIzANI B3 BefcalTax
PoSCAZEEMO JEELIBES DOMVIEPHEER EeOCaHTIE Ea
NpefAeT EMEOPHCTIHHT MPEETHE MSTOTE Oporpases
ONTHMIZAIN T3 EPETYEAHET [HEFIHEROCTL

Fozetka ua — oqeE 3 2alfiTenmo: ORTEHE-METAZHEE &
VEpaiEl, B2 TR0My MOEHI IHaHTH $eImit piEEOMIEITERT
ToEapiE. fE moEEz modzamTe H3 pecyERy 1, Fozetkaua
DEMOECTPYE EiMMIEHI PeIyARTATH 33 DPOSYVETHEHICTED, 3
IyEe MEHZEEM ELZo0paseHEEM KOHTEHETY, MO0 3adesmedye
IINAREHE | IEEIENE SOCELT I8 EOPECTYESTIE.

75

Pac ]l 3araneEi MeTPHEH Ha caliTi Rozetla ua

3 MeTPHEIMH Ei DECYEEY 2 OsmmMo, mo caET
Fozetkaua EeMoECTpYE EiIMIHEY —IPOSYETHEHICTE,
IOEpEME IEEQEKH OyEE IMEHTEMM OOxatHEEaw  First
Contentful Paint {0.3 ) 12 Larzest Contantfial Paint (0.5 c),
mo  CEiTAETE mpo  Te, [0 OCHOEHEE  KOHTEET
IEEANTASVETECE MAIGESE MHETTEEC. JSETAMBHEEN  =ac
omoEyezEE: (Totzl Blocking Time) cxmagae gceore 80 mc,
mo zafesmedys MOMEEHY EISEMOTIEY I EOPHCTYEEHEAL
Tloeazeee Cwmulative Layout Shift (CLE) gopizssee 0, mo
rapaETyE CTA0iNBEICTE MEESTY CTODIEEM miE =&c
IEEASNTAMEEET T2 damodiras pizeiE MiEl posTaOTyEEEEE
enEMeETE iETephency. Spead Index, mo cramcexRTs 1.1 C
CEITIHT: Opo OyEe [MEHZES I3E3aHTIHEHHE CTODIHEBI,
rafeameTiEoTE GeIMepepEEER | IMNEEERH SOCEID DOR
EOPHCTYESTIE.

Prc.?. [ToxkaIEEKH METPHE EA calTi Rozetka na

Pucynox B.4 — UeTBepra cTopiHKa cTaTTi



THM Ef MEHID, IO CTOCYETRCE EafZocTyImoCTi T2
DOTPERLANET EPAINEC: OPEETHE, Ha cakri Rozetka us £ nesmi
HIIEHCE, TH DoTpedyroTe YEATH (prcyHo 3). Hanpesman,
OeFEl EHOMEE HE MIEHTE JOCTYOHIDT iMEH, M0 VCEMATHEDE
EIZEMOTIEG OMd  EOPHCTYEERE & o0MEXeHEME
MOGEMHEOCTAME, 0XPEMA THX, XT0 ENEOPHCTOEYE BXpaEH
2aRTYVESTL I8 € MOETHEICTED QI MOEPEMSHES CSMEHTHER
aneMeHTIE EaEiranil. Kpis Toro, HRgEHICTE STPHOVTY USer-
zcalable="no" E <meta name="viewpart'> 13 ECTAH0EISHER
maximum-scale MEHID HRE H2 5 MoeEyT: ofMesayEaTH
MOENMHELCTE MICIITAGVEZHHE EOHISHTY, IO £ E3FIIHEHM
OnE KOPHCTYESTE @ mopymeHEsME zopy. Ilopymesss
OOCTETEROID EOHTPECTY Mix oEOM i TeECTOM Tamos
noTpedye VEArH, OCKINEEH LE MOEKe VCEMATHATE THTEHEE
anT momest 3 ocmadmemne zopou. OcoSmeEEmEr SoEys Aze
GYTH COpEMOEEENS Ha DOEPAOLEEET SOCTYOHOCTI IIR
EOIeR 2 0TS HHLE MOTHEQCTIME T8Pe YOV ESHES [T
mpones, TAKHN 3K HATSEHE JOCTYOEEX IMEH ITE KHOIOE,
HanesRe RimopecraEss ARTA-poned gns secrammaprHEET
RTIEAEHTIE.

Prc.3. MeTpEEH EedI0CTYIEOCTI HA CABTI
Raozetka.ua

[EIEG!  OOMYIEpEEE  CaiT, EREE  WacTo
ENEQPHCTOEVETECE OME TOro, mMod JiZHATHCE DOTOOY V
pizERx periozax € Smoptik ua B TEH0MY EENATEY MeTPHER
NOEAIVECTE IEITHC KPS PeIyIbTETH, 30EPEME E ECIEETI
IHEMOIHEHOCT] T 2aranes0l MPOIVKTHEROCTI (pEcyEoE 4).

Pra 13

Prc.4. 3araisEi MeTpHKE Ha CABTI Sinoptil.ua

Performance SOCSTHYE #MAKCHMETEHOL OINEEE, MO
CEITIRT: [P0 HATIEHYEAHG MEHTES S3EAHTEZRSHHE T4

OnTEMIEANED KoETeRTy. SEQY TaRoE OTPHEMAND imaamkmmm
PeTVARTA, [0 0HIMAE, Mo CAET Jo0pe ONTHRA0EAHHE TS
MOOIVESEHX CHCTEM i M3E EHCOEL IEZECH HR XOpOmOy
EXGEMICTE E PesyIETATER DOMYEY.

3 TouEH s0py acceszibility, caBT oTpRrE ommEsy B0/100,
md EESTYE Ha Te, M0 EiE Hagae EOPHCTYESTasl 3
OOMEFEHEDME  MOEMHEOCTAME — EHCOEY — SOCTYHEICTE.
BinemmcTe OQCHOEHHX  2CHEETIE  JOCTYOHOCTI  EEe
EATEITOERE] HAMSEEHMM THHOM, OOHEE € OpodmeMm 3
EOHTP2CTOM MiE GOH0M 1 TEECTOM, MO MOEE YCITATHHTE
IUTEHEHE OnE D 3 ocladmemmd sopon. [lopamesss
EOETPACTY IE3TEC MIERATE JOCTVIHICTE CAHTY I8 el
EATETOpil EOPHCTYESHIE (DHCVEDE 5).

& Bckgpars] sl ko o A0 ot faeve o e condand

AR P

Prc.5. MeTparE BefTocTyVIROCTI Ba CaHTI
Sinoptiloua

IMo crocyereca Best Practices, ogizea §3/100 celqaTts
mpo Te, mo CEET J00pe EEEOPHCTOSVE CYIECHL INITOIE,
X093 € MiCIIe DUE OnTEMIzamii. 3aramou, CEAT SeAOHCTEVE
BECONHE piEesr EMNOHSHES [MPEETHE IJOCTVIOEOCTL T3
afwETHEES] OPOTVETHEEOCT i OiNpme opicETORIHE =3
TEOZEH 3 EATEMEL

§.  Poae iERTHIEBEOTC EEOIHIAHEY B CYISCEOMY
ceiTi

IECTOGHEEEE EefgmzziH € KPHTEMED BEETHECHD
CEMAN0EQED Cy9ACHOM DMHPPOEOro CSpeNoEHINE, OCELTEER
EiH zzfemedye JOCTYOHICTE 1 SPVEHICTE EHKOPHCTIHEE
eefpecypcie anx Bcixn Kaveropifl EopmcTyEswie. Thoge z
EATAME MOEYTE  ZUOTOEXVERTHCE 3 PiZHEME
EEIPVIHOCTEME NPH E33€MOTN0 3 Eefpecypcan, OCEImBER
IpH pozpobll MoXETHHE EcOZ0CTYIHOCTI HE EPAX0EVEIECE
afo & HoMy OPEJILTOCE METe YEAre Befcaimm, sxi
MIOTPEMYIOTE  IHEMOIHEHICTE, OOIEQAEHTE I&TyEaTH
IMHPIOY IySETOQIN, COPHICTH MIEHINEHEH TOLTEEICTI
EOPHECTYESTIE T2 OO AIM=HEED ZramsH0] pely TAmil Gpesry.
OEpis DeOTO, IECTOCVEAHEN [REETHE  J0CTYOEOCTI
TNOZHTHEED ELMHEAE B SEOQ.
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AFTA  Awthoring  Practices CGuide (ARG -
cmemediraris qng cTeopexns eefcaiTie, 25 FiTroriTaoTs
NPIEHTEM IEEM0IHERCCTI. BoE: omBcye, 5K 2acTOCOEVEATH
CEMAHTHEY DO<TYTIHOCTL 30 DOMEpesy MadTosE gHsaiEy
11 Eimeetiz, mammomm  moatbrepcnid  mafnoE T
dvenmioEansEl mpeknage  [§]. BekopEcTaEEs  gEE0]
coempdiEami qoseonze 120eIMeNTH EOPSETHY EZREMO0TH
EOPHCTYESTIE 3 OOMEESHMMH & MOEIHEOCTIMH 3
imTepheficamm, 2 TasoE DOMErMHTH  HERiCENBG 33
DOTOMOTIE0 TAKEDD TEXE0I0rH 5 expanel IuTvEST.

6. IECTpYMEHTH I ONIHRE EedI0CTYmEOCTL

IcHye EHINE IHCTPVAISHTIE ANS OEER E20g0CTyOHOCT
[10]. Le coemianizoranl mpoTpan 250 ORTEREH-CePEicH, axi
OONOMETAECT: pospolHMESM T3 MemaliEspay MepesipaTH
BimmoRimEicTe EefcafTie CTaETADTAM INEDOsHERSCTL. Bomn
DOCEOTMERTE ERAETETH MOTEENNE] TPofIess, 5l MOsEyTh
VCEMAMHATE EISCMOTR0 3 EedpecvpoaMm MR TMEOSEE 2
OOMEFCHIMH MOSNHEOCTIME, TIERE Ax ClefERH 3ip,
CAYVEOEL MOpyVIDeERs 200 afaleseHHs E pycl.

OCHOEEQH) MSTOM OHX IECTPYMEHTIE € IOMAETIISHHE
TpOmecy TeCTyEamEs EedcafiTie H: BimmoRinEicTs EFMoram
WCAG (Web Comtent Acceszibility Guidelinez), ARTA
{Acceszible Rich Intermet Applicstions) ra s
craAnzpras. i IECTPVMEHTH MOEYTE AETOMATEIHO
MEPEEIDETH T3kl ACHEXTHE, K JOCTYVIHICTE EOHTSHTY IIE
EEPAHEHE =~ SUHTYESWE, DPAEHULHE — EHKOPHCTEHHE
ceaanTEne HTMML, EOBTRECTEICTE KONROPLE, HEEITEOED 23
GOTIOMOTO EMAELATYPH T2 iHm ELSNHEL DapaMeTpir. Opin
EETOMITHIHEY OSPSEIpOE, DaraTo IHCTPYMEETIE HaIsHITh
PEECMEHZANI oS0 [IOKDEIDEHES GOCTYHHOCTI T3
NpOOOEYHOTE  pOZpO0HEEEM [MUEETHEHI DOOpagH  OE
DOCATHEHEE JieT HXTREHEROTD THIAREY.

IECTpYVMEHTE QNS OMEER E=0I0CTyOHOCTI He THODE
COTOMET3E0Ts 32083 Ne9HTH EIINOEITHICTH CTAHIIPTEM, A
H COpETTE 3ErAMLHIMY [OEDEMEHER EOPHCTYEAIEEIrD
GOCELTY, OCEIMEER OGIeTs EcdpecyPrl JOCT) THHIIELE IITE
IMHpIma] IVIETopil

BucroRRE

Tlitepmmesss  MUOIVETHEEOCTE  BedcafTis  wepes
ONTEROZAMA [MEETEQCTI ZREAHTLSEHET £ HeolmiTEm
YMOEQE: T *306IMe9eHES EOMPOUTEITO EOPHCTVEEORERIID
OoCEiTy E  CyORCHOMY — OHGPOEOMY  CEPSMOEHI.
FACTOCYESEHE TAERM METOMIE, S KeIIVESHHS, Eilsnamess
ZTEEZHTEHSHER PECYICIE, ONTHAZANIE SAMTE 00 D830 TEHHR
T3 nOEifiEamis GaimE, I0IEQNRE IHATED IEESHTH T
3EESHTEHSEHT T2 MIERMETH eeETHERICTS pobOTE CaifTiE.

Bogsowac, ESEHED OEMCETETH NP0 [HEHOZHEHICTE i
PRCYPCH, ®EQ EPSXOEYHTE moTpedE ocif @ Eaganmn, MEHTE
NOTEHILAN 10 &My I=HEE Oimkmod EnerocTi ayaRTopdl.

Jni JoCATHEHHA OOTEMANEEOL ZOCTYHEEOCTI ESEIIHED
ENROPHCTOEYEATH IECTPYRISHTE QNE OIEKH E0Roc TV IEaCTL,
Taxd g Lighthouse, SxEE [0E0aaras ERAERATH H ENIEETTTH
npodmeME @ EOETPECTHICTH), CEALAHTHEQSD EMSMEHTIE Ta

ismEEG EpRTHTERME SCOekTaME. Epid toro, EepiEmrmTER
B3 smrrant AFIA Authoring Practices Ouide Hagzots
BeoOXITE] IHEHHE T3 MEETLTE OTE CTEOPEHHS JOCTYIIHEE
isTepdeicie. BERODICTARET TAEHN INCTPVMERTIE J0IEMTRE
NOEPEIIETH  E33€MOJ0 EOPHCTVEIWE 3 ofarssmmode
MOETHEQCTANE 3 EEpeCypPraME, N0 E PeTyTIRTAT] NiTEHITYE
edeETRERICTE E2OCaHTY.

TEEFM 9HHOM, (HTErpAIis  METOZIE  ONTHROIENI
OPOSYETHEEOCT] T4 IHKIHSHEEOTD DHIEHHY € EEIOERM
GaKTOpOM ITE CTEOPESES VOIMINEODD Eedpecypoy, =EMHE
zafesmedye He MHOE MERNERE JOCTYE 5o iEdopaami, a 8
PpiEH] MOETHEOCT] ITE ECDT EOPECTYESTIE.

Eorduoikt iETepecie
AETOPH 32AEMIH0TE, N0 He MARTs EORRMETY IHTepeCiE.
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ABpTamis

Tliziz Hypatieea, Omekcisi Hn:ﬁ]mx Haramis [-I,aznpuaa.

JponigeesEs MeToIiE TROrPAMEIL COTHMIANI] AEIETREREH
CAATIE E2 POpLyEAEEE QOCELTY EONECTYEZHE

KoETer(T: 3 POISHTEON TEXEON0TH oIrTHMIzAniT BeGcasiTiE,
KEIYOEY POME YV Z2EEIIEYRHH ROMPOPTHOTD EOPHCTYFEANEENTD
OOCEIDy  HRGYERWTE  METOOH  ODKPAIUEHHS  [NEHIEOCTI
IAEANTUREHES T2 IHEMRGHEHOCTL iHTepdeficis. IEmasmes wacy
IAERHTLEEHES CARTY TA 525e3NS4EEES TOCTYTIHOCTE MIE ME03sH 3
OEMEERHHME MUETREOCTAMH CTRIN ELETHERMH 3MEXTAME, 251
EHIHAY2HTE 2JeETHERICTE EeBPecypOiE ¥ CySace0ry IHjIpoEay
cepesoEHm BeSToCTyTEICT: | CIrTHMIANIY JAEaNTRESIE CAETY
¢ OCEOEHHME YHEHHEAMH, Ij0 ENTHEZHTE: HR ESAEMOE
KOJECTYEREIE & THOpIEHME OpOTVETAME.

MeTogs Ta MaTepiams; 0T D0CETHEHES ITEE Q0CILTESSES
YO0 ZACTOCOEAEO KOMIUISED MPTOMOIE, EEDOSAHNEH TEXEITHI
IBCTpYMEHTH NE  OMMEM OpOSVETHEHOCTI  (HANpPHEDAR,
Lighthouse) 12 nepesiprs 3ocTyIomecTi PosrmnsEyTo DOmyIEpHE
NPAETHEH, S XEMTVEIHHY, ELIETANSHE JAEAHTAEEHHT DECYPCLE,
Mikiizangis dasitie, 2 TAROE: NPHEIEME METasEsNCT, T2l &
eekopecTaEHE ARIA onE moEpameEn: gocTymEocTi OuHEna
SYEXTHEROCTL ENPOEATSSHNE METOZIE IJACENEAMCT SEpS:
2HATIZ MOMyASpHNE EeGcadiTis, o OEM0HCTpVENTE phsl piswi
TDOIYETEERGCT] T2 ROCTYTERCTL.

PesyarTare: ¥ npomed EMECHREHEE OCIUTHEEHE §YyR0
mmmmmnumsmmu
EXNMHMEE METOOE [DSPANSHHS LERIECCT IAEAETREEHEE Td
IAFEIMEEHHE OCTYIHOCT] S04 DIZKHE ERTSTOPE EOPBCTYEIMIE.
Bignoeizo a0 mE000, SY7T0 POSTISEYTO T2 IP0AHANIE 0E2H0 OCHOEEL
METOOH OOTHMIS2G, TaEl SE Eimoagese 2saHTLEEER: (lazy
Ipadins), EerrvEasms, wimiisare SaSHE | 2ACTOCVEANES CYACEHIT
fopratie zoGpaEers Kpod ToTo, SYMO0 JOLIVGERHD EETIHEICTE
IEEMEOHESDT D TRE2HEY, [0 DOIEC0IRE SPOSHTH CATH J0CTYIEHEME
ITE MOTEH : OGMEESHEMG MOENEECCTAME, I2CTOCOEYEOME
craHmRpTH AFIA | EDOCKDSAMEONNE EOHTPRCT MiE $omom i
Tescronl AEATI CABTIE MOKASAE, MU0 EXCOSR MDOIVETHEEICTE 523
HATEEHO] VEACE 30 EeGI0CTYTIECOCTL MOKE NPHIEECTH 40 SEXHEQTD
MOTiPEEEH EOPBCTVEANEKDTG DOCEDY. [Tomamnn mocmigsssEs
IOCEPETATECE E2 TAHGIDOMY J0CTLEEHE HTerpanii MeToms Ees-
DOCTYTEHOCTL

BecEoExE: Bef-30CTYIHNCT: T2 LEHIKICTE JAEAHTAEEHEL €
CAEEEMME CETZO0EIRGL VOODTY CYS2CE EeSCaiTis DRCoEd
MODETHENKTE CATY TR DETDOCHENGH  MEEH  COPESDOTE
TUIERIGEHER EKOCTL KOPHCTYEALLEDTD QOCEITY, M0 E CEOM SEPCY
TOEPAITYE O0EPY 30 Spes(Dy | aMesmTve SSOEIMENCTE: TOCO, ID0
EOpHCTYEDS MOKISGyTe EeGC2RT. DiimoumaTHicTs MeTomiE clisEm
NROTFETHEHOCT] T SOCTYTIHOCTI J0EE (R CTEODHTE edeETHEH] ERG-
PECYCH, OpEHTVECECE B2 TUESH HA TERUONE] ACOSKTH, ATE H HA
moTpeiE EOPBCTYETNE @ DLTEHMH MOSIFEOCTEMEL AETYAEHICTE
TEMH [IITESNTEVETECH IDOCT2E0MOH DOTPEGOH) E  IHTErpaOm
IERMEEEEHT OPAETER | eelTHEHER METONE OITTRMOIANG, mo
IONZETENTE CTECPHIERTH O0CTYTHE | MENTE] Bed-perypcH. Tlogamksmi
ODCTITERHER COPAMOEIE HI VROCKOHATEEH iCEVEOMER METOIIE i
POZIpEHEE  [HCTPYMEHTEE 08 HTS[pAIgl OOCTYTEOCTE TR
TOTVETHENCCT] E I00es poapaGes EeGammiE,

Liliia Muraliieva, Oleks=ii Mazarov, MNataliia Mazarova

Fesaarch on software optimization methods for websita
loading and their impact on user eXperience.

Background: With the development of website
optimization technologies, improving loading spead and
imterface imchisivity has become crucial in ensuring a
comfortable user experience. Raducing website loading time

and ensuring accessibility for people with disabilities have
become impartant aspects that define the effactivensszs of
web resgurces in the modem dizgital environment Web
acceasibility and website loading optimization are key
factors that influence nzer interaction with digital products.
Materialz and methods: To achieve the research goals,
a combinstion of methods was applied, mcluding technical
tools for perfonmance evalostion {such as Lighthouse) and
accessibility checks. Popuolar practices such as caching, lazy
loading of resources, file minification, and inchsivity
principles like the nse of ARTA to improve accessibility wers
considered. The effectivensss of the implemented methods
was assessed through the anzlysis of popular websites that
demonstrate varying levels of performance and accessibility.
Results: In the course of the research, 3 comprehansive
approach to website optimization was developed, which
includes methods for improving load speed and ensuring
accessibility for different categories of users. In this contenxt,
the mazin optimizztion methods, swch as lazy loading,
caching, file minification, znd the uwse of modem image
formats, were examined amd analyzed. Furthermare, the
importance of inclosive desizn was explored, which helps
mzke websites accessible to people with disabilities by
applying ARTA standards and enhamcing the comtrast
betwesn background and text. The snalysiz of wehbaites
revealed that high performance without proper attention to
accessibility can lezd to significant losses in user experience.
Fuhme resesrch will focu: on 2 more in-depth
exploration of the imtegration of web acceszibility methods.
Conclusion: Web accessibility and loading speed are
crocial components of modem website success. High site
perfonmance and inclosive desizn contribute to improving
uzar experience guality, which in tam enhances brand trost
and reduces bounce rates. The diversity of methods for
evalnating performance and accessibility allows for the
creation of effective web resources that focus not only on
technical aspects bot also on the needs of nsers with varving
ahilities. The relevance of the topic is comfinmed by the
erowing demand for the intepration of inclusive practices
and efficient optimization methods that ensble the creation
of acceszible and fast web products. Funme resssrch will
forns on improving existing methods and expanding tools
for imtegrating accessibility and performance in the websita
development process.
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