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CTaTTs NpUCBsSIYE€HA aHaJIi3y METO/IiB MPOTPaMHOI ONTHMMi3allii 3aBaHTaXKeHHS BeOCalTiB 3 METOIO MOKpPAIlleHHS
MIOCBiLy KOPUCTYBauiB. ¥ paMKax TOCHiIXKeHHs OyJ0 MpoaHaai30BaHO CydyacHi T€XHOJIOTii, ClIpsIMOBaHi Ha 3MeH-
LIEHHSI Yacy 3aBaHTaXXEHHsI CTOPiHKM, cepell IKUX —BiJKJaJeHe 3aBaHTaXeHHs pecypciB (lazy loading), kelyBaHHsl,
OITUMI3allisg 3aMMUTIiB 10 6a3W JaHWX, a TAKOX MiHi(hiKallis Ta CTUCKAHHS CTaTUYHUX (paiiniB. YBara mpuainsiacs He
JIAIIE TEXHIYHUM acTieKTaM MiABUILIEHHS TTPOLYKTUBHOCTI, a if MpUHLIMIIAM iHKJIFO3MBHOCTI BeOCalTiB Ta (hopMyBaH-
HIO TOCTYMHOCTI BEOKOHTEHTY AJIs1 Tt0AeH 3 0co0aMBUMU NoTpedamu. OuiHoBaHHS ¢(HEKTUBHOCTI BMPOBAIXKEHUX
pillieHb 3AiliCHIOBaAIIOCS 3a IOMTOMOTOI0 MOoKa3HUKiB cucteMu Web Vitals Ta iHcTpymeHTy Lighthouse, 1110 no3Bonuio
KOMILJIEKCHO OLIIHUTHU SIK TEXHIYHY MPOIYKTUBHICTb, TaK i KOPUCTYBALbKWIA TOCBiA. Pe3yabTaTul 1OCHiIKEHHS TEMOH-
CTPYIOTh, 1110 ONTUMI3allis LIBUIKOTO 3aBAHTAXEHHS 0€3 BpaxyBaHHS KPUTEPIiB iHKJIIO3UBHOIO BEOAM3AHY MOXKE
MPU3BECTHU 10 BTPATU YACTUHU ayUTOPIi, TOLI K iHTerpaLlis MPaKTUK AOCTYITHOCTI CIIPUSE MOKPALIEHHIO B3aEMO/IT
BCiX KOpUCTYBayiB i3 caiiTom, migsuieHH0 SEO-MOKa3HUKIB Ta 3arajbHiil e(heKTUBHOCTI HU(MPOBOTO MPOIYKTY.

WEB VITALS, WEB ACCESSIBILITY, OIITUMI3ALIIS 3ABAHTAXKEHHS, KEIHYBAHHSA, LAZY
LOADING, LIGHTHOUSE, UX, BEBPO3POBKA, THKJTHO3UBHICTH BEBCANTIB

Liliia Nuraliieva, Oleksii Nazarov, Nataliia Nazarova. Research on software optimization methods for website loading and
their impact on user experience. The article is devoted to the analysis of software optimization methods for website loading
with the aim of improving user experience. The study examined modern technologies aimed at reducing page load time, in-
cluding lazy loading of resources, caching, database query optimization, as well as minification and compression of'static files.
Attention was given not only to the technical aspects of performance improvement but also to the principles of website acces-
sibility for people with special needs. The effectiveness of the implemented solutions was evaluated using Web Vitals metrics
and the Lighthouse tool, which allowed for a comprehensive assessment of both technical performance and user experience.
The results of the research demonstrate that optimizing performance without considering inclusive web design criteria
can lead to the loss of part of the audience, whereas integrating accessibility practices contributes to enhancing the
interaction of all users with the website, improving SEO indicators, and increasing the overall effectiveness of the

digital product.
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Beryn

Ha crorogHimHiii neHb IIBUAKICT 3aBaHTaXKEH-
HSI BMCTYIIA€E OJHMM 3 HAWIOJIOBHILIMX [OKA3HUKIB,
KW BU3HAYAE CTYNiHb 3a[0BOJIEHHS KOPUCTYBAaHHS
BeOCaiiTOM Ta [eTepMiHYyE TOMYJSIPHICTb BeO-pecypcy.
3i 3pocTaHHSAM KibKOCTi OHJIaiiH-CEPBiCiB Ta 3arajibHO-
ro o0csry BeOKOHTEHTY, KOPUCTYBayi CTalOTh YCE€ MEHIII
JIOSUTBHUMU [0 3aTPUMOK 1 OUiKYIOTh MaiixkKe MUTTEBOTO
pearyBaHHS 3 00Ky cucteMu. Pexomenaauis yrpumyBaTu
3aTPUMKHW Ha PiBHI MEHIIIE HiXX 2 CEKYHIN Oyia MMPOKO
LIMTOBAHA i 3ajuIuanacs «30J0TUM CTaHAAPTOM» BeOIu-
3aitHy ax g0 1990-x pokiB [1]. 3 Toro yacy TexHosorii
3HAYHO €BOJIOLIIOHYBAJIM, OJHAK 3arajbHa ines 30epe-
1acsd — CaiT MOBMHEH pearyBaTW IIBUAKO, CTaOUIBHO
Ta 6e3 300iB. [luTaHHs onTUMi3allii MPOJAYKTUBHOCTI Be-
OpecypciB mocTae 0cob0JUBO TOCTPO 3 OIVISIAY Ha CydacHi
BuMoru 10 UX, SEO Ta 3py4HOCTi BUKOPUCTAHHSI MO-
OLTbHUX MPUCTPOIB.

VY Binmmosine Ha 1i BUKIMKK KoMItaHig Google mpen-
craBuyia KoHuemniito Web Vitals — Habip KIIOUYOBUX
METPUK, IO JAO03BOJSIIOTH PO3POOHMKAM BUMiprOBaTU
e(eKTUBHICTb B3aEMOJIil KOPUCTYBAUIB i3 BeOpecypcaMu.
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Web Vitals oKyCylOThCSI Ha TPhOX OCHOBHHUX acCIleKTax:
IBUJIKOCTI 3aBaHTaXKEHHSI TOJIOBHOTO KOHTEHTY, Yacy JIo
Meplloi B3aeMO/ii Ta Bi3yaJlbHOI CTaOiILHOCTI CTOPiH-
ku. Lli moka3HUKKM Jal0Th 3MOTY BU3HAYUTHU, HACKIIbKHU
HIBUJIKO Ta TUTABHO KOPUCTYBA4 OTPUMYE JOCTYIT JIO iH-
dopMalii, i HacKiaTbKM KOM(pOPTHOIO € HaBirauis B MO-
MEHT 3aBaHTaKeHHs cTopiHku. Takum ynHom, Web Vitals
CTaJI YHIBEpCaTbHUM iHCTPYMEHTOM OIIHKW PeaTbHOTO
KOPHCTYBAI[bKOTO TOCBIiTY.

Metpuku Web Vitals mupoko iHTerpoBaHi B cydacHi
IHCTpYMEHTH PO3pOOKU Ta aHali3y, 30kpema Lighthouse,
PageSpeed Insights i Chrome DevTools. Bonu no3sosnsi-
10Th HE JIUIIEC BUSBUTU HEMOMITHI Ha TEPIIUN TOTJIST
npoodsieMu, 110 CTOCYIOThCSI 3aBaHTAXEHHSI CTOPIHKH,
a il oTpuMaTH MepcoHali30BaHi peKOMeHaallii 111010 To-
KpaleHHs ii MPOMLyKTUBHOCTI. 3aBASIKN UM iHCTPYMEH-
TaMm ONTUMI3allisl cTasia OUIbII TPO30POI0, BUMIPIOBAHOIO
Ta OPiIEHTOBAHOIO cCaMe Ha KOpUCTyBaya.

Baxutusum € i Te, 1o Web Vitals HanpsiMmy BIUIUBAIOTh
Ha MOIIYKOBY onTuMi3auiio: Google odilliiHO BKIIOYUB
1Ii MOKa3HUKU A0 (DAKTOPiB paHXKYBaHHS B pe3yJbTaTax
nomyky. Ile o3Hauae, 110 TEXHiYHA MPOAYKTUBHICTh



JOCJIIXKEHHS METOZIB MNPOrPAMHOIT ONTUMISALIT SABAHTAXEHHS CANTIB HA dOPMYBAHHS [OCBIAY KOPUCTYBAYIB

CailTy CTajla He JIMLUEe MUTAHHSM 3PYYHOCTI [Ulsl KOpUC-
TyBaua, a i eJIeMEHTOM LHU(PPOBOI KOHKYPEHTOCTTPOMOX-
HOCTi Ha piBHi iHAEKcallii Ta BUIMMOCTI pecypcy.

Mertoro naHOi poOOTH € aHalli3 MPOrPpaMHUX METOMIB
ONTHUMIi3allii 3aBaHTAXEHHS BEOCANTIB 3 ypaxyBaHHSIM
MeTpuk Web Vitals gk KI0O90BMX TOKA3HWKIB edek-
TUBHOCTI. ¥ LEHTPi yBaru — BU3HAUYEHHSI Halipe3y/bTa-
TUBHIIINUX MiAXOAIB IO MiJABUIIEHHS IIBUIKOCTI 3aBaH-
TaKE€HHSI, 3HMXXEHHSI 3aTPUMOK, ONTUMi3alii oOpoOKu
KOHTEHTY Ta 3a0e3rnedyeHHsl cTabiibHOro iHtepdeiicy
kopuctyBadya. OcobnuBa yBara TakKoOX TMPUIIISIEThCS
BpaxyBaHHIO MPUHIMWMIB iHKJIIO3WBHOTO NW3aiiHY, LI0
J103BOJISIE CTBOPIOBATU BeOCaTU, SIKi HE JIMILE LIBUIKO
3aBAHTAXYIOTbCS, 2 1 € NOCTYIMHUMU IJIsI KOPUCTYBadiB
3 pi3HUMU (DIBUTHUMEI MOXITUBOCTSIMH.

1. Onmc npeaMeTHOT 00IacTi

O0’eKTOM JTAHOTO AOCTIMKEHHS € METONU TPOTrpaM-
HO1 ONTUMi3allii 3aBaHTaXXEHHsI BeOCAWTIB, 30KpeMa
Cy4acHi TEXHOJIOTil, 110 CHPUSIOTh 3MEHIIEHHIO 4acy
3aBAHTAXEHHSI CTOPIHOK, Taei K BiJIKJIaJlcHE 3aBaHTa-
eHHs pecypciB (lazy loading), kelyBaHHSI, ONTUMI3aLlist
3aMuTiB A0 0a3u JaHUX, a TaKoX MiHigikalliga Ta cTuc-
KaHHSI CTaTUYHUX (aiiiB.

[IpenMeToM nOCTIMKEHHS € BIUIMB LMX METOMdIB
Ha (opMyBaHHS JOCBily KOPUCTYBayiB Mil 4yac B3aEMO-
1ii 3 BeOcalTaMu, 30Kpema 3 OrIJisily Ha TeXHiuHy TMpo-
JNYKTUBHICTh Ta iHKJIIO3UBHICTb BeOpecypciB. Lle BkiIto-
yae (opMyBaHHSI JOCTYITHOCTI BEOKOHTEHTY IS JIIOAEH
3 0COOJIMBUMU MOTpedaMM, a TaKOX 3a0e3IMeUeHHs cTa-
OinbHOT Ta MIBUAKOI B3aEMOIii 3 KOPUCTYBAUYEM.

OCHOBHUM 3aBOAHHSIM POOOTU € JIOCHIKEHHS
Ta OUiHKA MPOrpaMHUX PillEHb, CIPSIMOBAHMUX Ha MO-
KpalleHHs IIBUAKOCTI 3aBaHTaXEHHsI BEOCTOPiHOK
i MiABUILIEHHS SIKOCTi KOPUCTYBAlLbKOIO NOCBiIy 3 ypa-
XYBaHHSIM HE TiJIbKU MPOMYKTUBHOCTI, a i1 iHKJIFO3UBHO-
ro BedauzaiiHy. OuiHka e(eKTUBHOCTI BIPOBAIKEHUX
pillieHb TPOBOAMJIACH 3a AOIOMOTIOI0 MOKa3HUKiB Web
Vitals i iHcTpymeHTy Lighthouse, 10 103BOJIKJIO KOMI-
JIEKCHO OLIHUTHU K TEXHIYHY MPOAYKTUBHICTb, TaK i 3a-
TJIbHU BIUIMB HA KOPUCTYBALIbKUIA JOCBIL,.

2. AHaJi3 3a/1a4 Ta METOIB MPOrpaMHOT ONTUMI3aNiT

ITpoananizyeMo OCHOBHiI METOAM ONTUMIi3allii BEOpe-
CypcCiB Ta pO3IJISIHEMO iXHill BIUIMB HA KOPUCTYBALbKUI
JIOCBi. MeTo TaKOro aHalli3y € BUZHAYEHHS HAWOLIbII
eeKkTBHUX MiAXOiB 10 3a0e3MevYeHHs CTabiTbHOCTI iH-
Tepdeiicy Ta 3MEHIIEHHsI HABAHTAXKEHHSI HA CEPBEPHY
YacTUHY nonaTky. Ha cyyacHomy etami po3BUTKY BeO-
TEXHOJIOTI 0COOJMBY yBary NMpuIiIsSIOTh HE JIMIIE TEX-
HIYHMM XapakTepucTUKaM poOOTH BEOMONATKIB, a i1 J0-
CBily, SIKW/i KOpPUCTYBaY OTPUMYE Il 4Yac B3AEMOii
3 BeO-caiiToM. ¥ 1ibomy KOHTeKCTi Google 3arpornoHyBaB
KOMIUIEKCHY CUCTEMY METPUK Mia Ha3pow Web Vitals,
SKa O3BOJISIE 00’€KTUBHO BUMIPIOBATU MPOAYKTUBHICTh
caiiTy 3 MOTJISIoY KOpucTyBaua [2].

OcCHOBHUMM iHAMKaTOpaMu 1ii€i cuctemu € Largest
Contentful Paint (LCP), sxuii BigmoBigae 3a yac Bimma-
JIbOBYBAHHSI HANOIIbIIOrO eleMeHTa Ha cTopiHui. First
Input Delay (FID) — meTpuka, sika mOKa3ye, HaCKiJIbKU
LIBUAKO CAlT pearye Ha Meplily B3a€MOJIil0 KOPMCTyBa-
ya; a Takoxk Cumulative Layout Shift (CLS) — moka3Huk,
1110 XapaKTepHU3ye CTa0IbHICTh Bi3yaJIbHOIO MaKeTy CTO-
piHku. Yci 1l MOKa3HUKY € (haKTUIHUMU iHAUKaTOpaMu
3pYYHOCTi Ta e(peKTUBHOCTI Bedpecypey [3, 4, 5].

Hwu3sbki mokaznuku Web Vitals cBiquars npo nmoraHuii
KOPUCTYBAlLbKUI TOCBiI, HABITh SIKIIO CaM CAUT (hyHKILi-
OHy€E KOpeKTHO. Hampukian, SIKIIO KOHTEHT «CTpHOae»
MpU 3aBaHTaXEHHi a00 KHOMIKU PearyroTh i3 3aTpUMKOI0,
1Ie CTBOPIOE BiMUYTTS HECTAOLIBHOCTI I BUKJIMKAE PO3-
JpaTyBaHHS B KOpUCTyBayviB. ToMy onTuMi3alis came Tif,
11i METPUKU CTajla MPIOPUTETOM JUTsl cydacHoi frontend-
po3poOKH, a ix iHTerpauis B cucteMy ouiHku SEO mia-
TBEP/DKYE BAOKJIMBICTh BpaxyBaHHS MoKazHUKiB UX npu
CTBOPEHHI OyJ1b-SIKOTO BEOIIPOIAYKTY.

Y 1ubOMY KOHTEKCTi BaXJIMBY POJIb BilirparOTh Taki
Metoau, K BinknaaeHe (lazy) 3aBaHTaxKeHHSI PeCypciB,
acMHXpOHHA 00poOKa JavaScript, rmomepeaHe KeuTyBaH-
HS JaHUX, a Takox MiHigikawisg CSS, JS Ta 300paxeHb.
Hampuxnan, lazy loading 300paxkeHb IO3BOJISIE 3HAYHO
3MEHIIUTU MMOYAaTKOBE HAaBaHTaXKEHHSI Ha CTOPiHKY, 3a-
BAaHTAXYIOUM JIMLIE Ti €JIEMEHTH, sKi OIMCHO HeoOXimHi
B MexXax MoToyHoro nepersiay. Lle He TiTbKM 3MeHIIye
00car mepenaHux naHux, ane it mokpaitye LCP-meTpuky,
OCKiJTbKM HaWBaXJMBILIMI KOHTEHT 3aBaHTAXYEThCS
LIBHUIIIIE.

OKpiM KJIIEHTCHKOT YaCTUHM, 3HaYHA yBara mpuaiis-
€TbCs cepBepHUM mpotiecam. Cioau BXOIUTh BUKOPHC-
TaHHsI CEPBEPHOrO KEIlyBaHHS, 3MEHIIEHHS 3aTPUMOK
BiATOBii, ONTUMIi3allis 3aNUTiB 10 0a3U JaHUX Ta OajaH-
CyBaHHSI HaBaHTaxKeHHsI MiX cepBepamMu. Hampuknan,
3aCTOCYBaHHS iHAEKCIB y 0azax JaHMX Ta KellyBaHHS
YacTO BUKOPMCTOBYBAHUX PE3YJbTaTiB J03BOJISIE CKOPO-
TUTHU Yac BiAINOBiAi HA 3aMUTHU, TUM CAMUM IOKpAIYIOUK1
3arajibHy MPOAYKTUBHICTh CUCTEMM.

KemryBaHHa Ha CTOpOHi KJli€EHTa TaKOX € Baro-
MUM YUMHHUKOM ONTUMi3alii. 30epexxeHHsT iHhopMa-
uii y Opay3epHuX cxoBuIlax, Takux sk localStorage abo
sessionStorage, D03BOJISIE YHUKATH MOBTOPHUX 3alMUTiB
JI0 cepBepa Ta MPUIIBUAIINTYA TTOBTOPHE 3aBAaHTAXKEHHS
KOHTeHTY. Lle mokpallye BiTdyTTsl MUTTEBOI peakiiii iH-
Tepdeiicy, 0cOOIMBO B OTHOCTOPIHKOBMUX 3aCTOCYHKaX
a0b0 Mpu MOBTOPHOMY BUKOPUCTAHHI OMHUX i TUX CaMUX
JIAaHUX Y MeXax KiJIbKOX CTOPiHOK.

Hapemiti, BaxJMBUM € iHTeTpaliltHMil MiaXim, Koau
yCci METOOM ONTHUMIi3alii PO3MISNAIOThCA B KOMILIEKCI.
Bucoka npoayKTUBHICTb 1OCATAETHCS 3aBASIKU MOEAHAH-
HI0 e(eKTUBHOTO KEpPYBaHHSI pPECypcamu, KOPEKTHOTO
pPO3MOiTy HAaBaHTAXXEHHS Ta MOCTIHHOIO MOHITOPUHIY
OCHOBHUX MeTpUK. Takuil miaxia JO3BOJISE MiATPUMYBa-
TH BUCOKY SIKiCTb POOOTU CaliTy HaBiTh 32 YMOB aKTUB-
HOTO POCTY ayAuTOpii Ta 3pOCTalOUUX OOCSTIB KOHTEHTY.
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Takox Tpeba nam’siTaTu i Npo 3a0e3MEeYEHHSsT IHKITI0-
3UBHOTO iHTepdeiicy, sSKUil BiAMOBimae 3a CTBOpEHHI
PiBHUX YMOB LIS B3a€EMO[iT BCiX KaTeropiil KopucryBa-
yiB. Po3po0Oka BeO-cailTiB 3 ypaxyBaHHSIM MOTPeO Jtoaeit
3 BaJlaMM CIIpMSIE PO3LIMPEHHIO LiJbOBOI ayauTOpii Ta
TMOKPAIIEHHIO KOPUCTYBAIILKOTO MOCBiMY, 11O BIUIMBAE
Ha 3arajbHe 3aJI0BOJICHHS] BUKOPUCTAHHS pecypcy Ta He-
a0MsIK MiABULLYE HOTO MONYJISPHICTD.

3. MeToau onTuMi3alii 3aBaHTaXKEHHS CAUTY
3 ypaxyBaHHSM iHKJTI03UBHOCTI Ta TOCTYNMHOCTI

OnTuMi3allisg MBUAKOCTI 3aBaHTAXKEHHS BEOCANTIB €
KPUTUYHO BAXJIMBUM aCIIEKTOM Cy4aCHOI BEO-pO3pOOKH,
OCKiJIbKM KOPHCTYBayi 4acTO OUiKYIOTh Malixke MUTTEBO-
ro 3aBaHTaXeHHs CTOpiHOK. Hu3bka MpORYyKTHBHICTh
CaiiTy, 110 HEraTUBHO BIUIMBAE HA KOPUCTYBALbKUIA J10-
CBill, MPU3BOIUTH 10 HEE(PEKTUBHOTO PAHXKYBAHHS Y TIO-
IIYKOBUX cHcTeMaX. ToMy 3acTOCyBaHHS e(eKTUBHUX
METO/iB ONTUMi3allil € KJIIOUOBUM JUIs1 32a0€3MeUeHHS BU-
COKOI MPOAYKTUBHOCTI.

[TpoTe He MEHI BaXJIMBUM € BpaxyBaHHsI iHKIIO3UB-
HOCTi BeOCaiiTiB, 110 3a0e3Mevye NOCTYMHICTh ST BCiX
KOPHCTYBauiB, HE3aJeXHO Bim iXHiX Di3MIHNX MOXIIH-
BocTeil. BeOcaiiTu, 1o 3a0Ge3nevyloTh IIBUAKE 3aBaH-
TaXEeHHsSI Ta BPaxoBYIOTb TMOTpeOM KOpUCTyBauiB 3 i-
3UYHMMHU BaJaMM, 30aTHiI CYTTEBO IMiABUILIUTU SKIiCTh
B3a€EMO/Iii 3 ayAMTOpPIi€I0 Ta OXOMUTU IIMpIlEe KOJO BiA-
BijlyBauiB. |HKIJIFO3UBHUI AMU3aliH Tepeadavae npaBuibHe
BUKOPUCTAHHSI KOHTPACTY KOJIbOPiB, TEKCTOBUX YHUTAYiB,
a TaKOX MOXJIMBICTb HaBiralii 3a 1OMOMOIOIO KjaBiaTy-
pu abo anbTepHATUBHUX MPUCTPOIB BBOMY. BpaxyBaHHS
LIMX aCIEeKTIB y MPOLECi ONTUMIi3allil 103BOJIsIE 3a0e3e-
YUTU PiBHUI OOCTYN A0 iHpopmauii i pyHKUioOHATY caii-
Ty IJIS BCiX KOPUCTYBauiB, 110, B CBOIO Yepry, MiABUIIYE
3arajibHy e(eKTHBHICThL BeOpecypcy Ta CIpusi€ MOKpa-
LIEHHIO penyTalii OpeHmy.

1. Lazy Loading (BinkyiageHe 3aBaHTa>KEHHST)

OnuH 3 Haile(peKTUBHILIMX METOIB ONTUMI3allii — 1ie
lazy loading. Lleit meTom moJjsirae y 3aBaHTaXK€HHi pe-
cypciB (300paxeHb, Bifico, CKPUNTIB) TiIbKK TOAI, KON
BOHM CTalOTh BUAVMMUMU JIJIS1 KOPUCTYBaya Ha ekpaHi. Lle
JIO3BOJISIE 3HAYHO CKOPOTUTHU YaC 3aBAHTAKEHHST CTOPiH-
KU, OCODJIMBO KOJIM HA CTOPiHIII MICTUTBCS BEJMKA KiJlb-
KicTb MeniacdaiisiiB 200 BaXXKUX €JI€MEHTIB.

3acTocyBaHHS TEXHOJIOTIT BiIK/1aIeHOTO 3aBAHTAXEH-
Hs (lazy loading) mae 3Mory 3MEHIIUTH KiJTbKiCTh pecyp-
CiB, 110 MIATITYIOTHCSI 3 CEPBEPY Ha eTari Mo4aTKOBOTO
DPEHIEPUHTY CTOPiHKM, 1110 B CBOIO Yepry MO3UTUBHO IO-
3HavaeTbcsl Ha MeTpuli Largest Contentful Paint (LCP)
— yaci, HeOOXiMHOMY IJIS BiIMaJIbOBYBAHHS HAOUIBILIO-
TO Bi3yaJIbHOTO €JIEMEHTA Ha CTOPiHLi. AK mpaBuio, Bia-
KJIaJIcHE 3aBaHTaXXCHHsI 3aCTOCOBYETHCSI 10 300pa’keHb,
BiZmeo Ta iHIIMX MeniadaitiB, 10 3MEHIIYE MOYaTKOBE
HaBaHTaXXeHHS i J03BOJISIE pecypcy LIBUIILIE Binodpa3u-
TUCS HAa €KpaHi.
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2. ACUHXpOHHE 3aBaHTaXXeHHsI pecypciB (Async/
Defer)

le oaHuM edheKTUBHUM METOAOM OITHUMi3a-
i1 € AaCUMHXPOHHE 3aBAHTAXEHHSI PECYpPCiB, TaKUX SK
JavaScript Ta CSS. 3a momomororw arpuOyTiB async Ta
defer MoXHa 3MiHUTH TOBEIHKY 3aBAHTAXXEHHST CKPUTI-
TiB HAa BEOCTOPiH1Ii, 1110 JO3BOJISIE 3HAYHO CKOPOTUTHU 4Yac
BIITyKY CTOPiHKH.

Async — atpuOyT, IKUii TO3BOJISIE 3aBAHTAXYyBaTU Ta
BUKOHYBATU CKPUNT 0e3 OJOKYBAHHS PEHAEPUHTY CTO-
piHkU. CKpUITH 3 aTpUOYTOM async 3aBaHTAXKYMOTbCS
napajesbHO 3 IHIIUMU PECypcamMu Ta BUKOHYIOTHCS, SIK
TiJIbKY BOHU OYIyTh 3aBaHTAXXEHi, HE YeKal0ul Ha 3aBep-
LLIEHHS 3aBaHTaXXKEHHS iHIIKMX €JIEMEHTIB.

Defer — aTpuOyT [03BOJISIE BiIKJIacTM BUKOHAHHS
ckpunTa 1o MmomeHty, moku Becb HTML He Oyne 3aBaH-
TaxeHo i po3napceHo. Lle 103BoJIsIE 3MEHILIUTU Yac 0J10-
KYBaHHSI pEHIEPUHTY CTOPiHKM [6].

Lle Ge3mocepenHbO Mo3HavyaeThcsl Ha MeTpuui First
Input Delay (FID), gka BigoOpaxae yac MixX MEpLIOIO
B3aEMOJIi€I0 KOPUCTyBaya Ta MOMEHTOM, KOJU Opaysep
MoYyrHae o0poOIATH 10 Aito. YuM MeHlle yacy Opaysep
BUTpavya€ Ha OJIOKYBaHHS CKPUMTIB, TUM ILIBUJLLIE BigOy-
BAETHCS NEPLIA B3AEMOIiS.

3. MiHigikalis Ta KoMIpecis pecypciB

MiHigikanig Ta KOMIOpecis — 1€ ONHI BaXJIUBI Me-
TONM, LIO AO3BOJISIIOTH 3HAYHO 3MEHUIMTH Yac 3aBaHTa-
KEeHHS cTopiHku. MiHidikalisga nependadyae BUOATECHHS
3alBUX MPOOiNiB, KOMEHTAPIB Ta iHILi ONTUMIi3allii KOy,
110 JO3BOJISIE 3MEHIINTH po3Mmip daitris CSS, JavaScript
ta HTML.

Kommpecis ¢aiiniB, 30kpeMa, 300pakeHb Ta iHIIKUX
MeniadaiisiB, € BaXJIMBUM KPOKOM Yy 3MEHILEeHHi 00-
cary Tpadiky Ta NPUCKOPEHHI 3aBaHTaXEHHS CaMTy.
BukopucTtaHHST aJropuTMiB CTUCHEHHSI 103BOJISIE 3MEH-
LIUTU PO3Mip (aiitiB 0€3 BTpaTH iX IKOCTi. Y MOEIHAHHI
3 ONTUMI3alli€l0 300paXeHb MOXHA HOCSITTU 3HAYHOTO
TOKPAIIEHHS Yacy 3aBAHTAXKEHHSI.

4. KelryBaHHS Ha cepBepi Ta KJIEHTI

KemyBaHHs — 1€ OfHA 3 OCHOBHUX TEXHIK JUIsI M-
BUILEHHS IIBUAKOCTI 3aBaHTaxkeHHsI CTOpiHKU. BoHO no-
3BOJIsI€ 30epiraTv naHi abo pecypcu, sIKi HE 3MiHIOIOThCS
4yacTo, B Mam'sITi 200 Ha AMCKY, 11O JO3BOJISIE TOBTOPHO
BUKOPUCTOBYBATH IX MPU HACTYIMHUX 3aMUTAX 0€3 HEOO-
XiITHOCTI 3aBaHTAXyBaTH iX 3HOBY.

KemyBaHHs Ha cepBepi 103BOJIsIE 30€piraTu YaCTUHU
JIAHUX, IO BUKOPUCTOBYIOTHCS Ha CTOPiHIII (HaNIpUKJIaI,
pe3yJbTaTh 3amuTiB 10 0a3u MaHUX), B TIaM'STi CepBepy.
Lle 3ab6e3neuye MBUAKUN AOCTYM A0 LMX AAHUX MPU TO-
BTOPHHX 3aIMTaX KOPHUCTYBadiB, 3MEHIIIYIOUM HaBaHTAa-
KEHHS Ha cepBep i yac BiAmoBini.

KemyBaHHs Ha KJIi€EHTCHKiil yacTuHi 30epirae gaitiu,
taki gk CSS, JS Ta 300paxkeHHs, y Opay3epi KOpUCTyBa-
ya. lle 103BO/ISIE YHUKHYTH MOBTOPHUX 3aMUTIB 0 CEP-
Bepa MpM HaBiralii mo caiity abo nmpu MOBTOPHOMY Bi3UTi
CTOPiHKM, MO MPUCKOPIOE 3aBAHTAXKEHHSI.
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5. Ontumizalis 3anUTIB 10 6a3u JaHUX

HasanTtaxeHHst Ha cepBep Ta 0a3y AaHUX YacTO CTa-
I0Th TIPO0JIEMOIO TIPU POOOTi 3 BETUKMMU BeOcalTamu.
151 moKpallleHHsI yacy BiNMOBili Ha 3almUTH HEOOXioHO
MpaBUJIbHO OMNTHUMIi3yBaTU 3anuTu. OCHOBHi cTparerii
BKJTIOYAIOTh:

— BukopucTtaHHs iHOEKCIB 1S MOJIIB, $IKi YacTo 3a-
nuTyoThes. Lle mo3Bossie 3HAUHO MPUCKOPUTU TMOIIYK
JNAHUX Y TAOJULSX.

— KemyBaHHsI pe3ysibTaTiB 3aluTiB Ha cepBepi abo
KJII€EHTI, 1O TO3BOJISIE YHUKHYTU MOBTOPHUX 3aIUTIB 10
0a3u TaHuX.

— Hopwmanizauisi Ta neHopmanizauis JaHuX, WO J10-
3BOJISIE 3MEHIIUTU CKJAOHICTh 3aMUTiB Ta MiABULIATU
IIBUAKICTh TOCTYIY IO HEOOXiAHUX JaHUX.

Lli MeTonu pormomaraloThb CKOPOTHUTM 4ac, HEOOXia-
HU# 1151 0OpOOKHM 3aMMTIB Ta MOKPAIIYIOTh Yac 3aBaHTa-
KEHHS CauTy.

6. BukopucraHHsi cydacHUX (hopMartiB 300paxeHb

IcHyl0TH HOBi (hbopmaTH 300paxkeHb, siKi J103BOJISIIOTH
JNOCATTU KPAalllOro OajaHCy MiX SKICTIO Ta PO3MipoM
daitmiB. @opmatr WebP € omHi€o 3 TakuMX iHHOBAIIilA,
SIKW MiOTpUMYE BUCOKY SIKiCTh MPU 3HAYHO MEHIIIOMY
po3Mipi ¢aitny mopiBHSAHO 3 TpaauLiiHUMU hopMaTaMU
(JPEG, PNG) [7]. Lle 103BOJIsIE 3HAUHO 3MEHLIUTH 00-
cor Tpadiky i TPUCKOPUTHU 3aBAaHTAXEHHSI CAUTY.

7. 3abe3mnedeHHsT IOCTYITHOCTI IUTST BCiX KOPUCTYBadiB

[HKTI03UBHICTL B KOHTEKCTI BeOAM3aiiHy O3HAYyae
CTBOPEHHSI CAWTIiB, MOCTYMHUX JUIsI BCiX KOPUCTYBadiB,
HEe3aJIeXXKHO BiA IXHIX MOXJIMBOCTeil uum oOMexeHb. Lle
BaXKJIMBa CKJIaJloBa CY4acHO1 BEOPO3pOOKM, OCKiJIbKHU
BOHA BKJIIOUAE B ceOe He Julle MOoKpalleHHs (PyHKIlio-
HaJIbHOCTI Ta AM3aiHy I JIIOAE! 3 0OCOOIMBUMU MOTPE-
0amu, ajie i 3abe3rneuye piBHMI JOCTYyN 10 iHbopMaliii
IUIST KOXKHOTO KOPHCTYBaya.

[HKITIO3WBHICTh TIepemdadae amanTalliio caiTy 1o
pPi3HUX MPUCTPOIB i JTOMOMIXKXHUX TEXHOJIOTi, 30Kpema
nporpam sl 3UMTyBaHHs iH¢OopMallii 3 eKpaHa, 110 BU-
KOPUCTOBYIOThCST JTIOABMU 3 TOPYIIEHHSIMU 30Dy, allb-
TepHATUBHI TEKCTOBI OMUCHU IS 300paXeHb, a TaKOX
MPaBUJIbHE BUKOPUCTAHHS KOJIBOPiB Ta KOHTPACTIB IS
KOPUCTYBauiB 3 MOPYIIEHHSIMU KOJbOPOCTIPUMHSTTS.
IHTerpauiss Takux MpakTUK HOMOMAara€e MiABUIIUTU 3a-
raJibHUi JOCBIiJL B3aEMOJIiT 3 BeOcaToM.

[MounHatoun 3 1997 poky, IniuiatuBa 3 BeO-
inxmo3uBHocTi (WAI) Koncopuiymy (W3C) Bimirpae
KJIIOYOBY POJIb Y MIABUIIEHHI OOI3HAHOCTI IIOAO BaX-
JIMBOCTi JOCTYIMHOCTiI BeOpecypciB, a TaKOX y po3poOLii
e(PeKTUBHOI MO, WO CHPUSE BIPOBAIKEHHIO [10-
CTYITHUX BEOTEXHOJIOTIN B MisUTbHICTh OpraHizaitiii [§8].

4. AHaJti3 3aCTOCOBAHMX METO/IIB MPOrPaAMHOL
onrTuMisalii Ha BeOcaiiTax
PosrasiHemo fnekinbka MOMNYyJIsIpHUX BeOCaMTIiB Ha
MpeaIMeT BUKOPUCTAHHS MPAKTUK METOMIB MPOrPaMHOI
ONTHUMIi3allii Ta BpaxyBaHHS iHKJIIO3UBHOCTI.

Rozetka.ua — ofiMH 3 HaOIIBLIMX OHJIAlIH-Mara3uHiB
B YKpaiHi, Ha IKOMY MOXHAa 3HAlTU O€31i4 pi3HOMAaHIT-
HMX TOBapiB. Ak MoxkHa modaunTu Ha puc. 1, Rozetka.ua
IEMOHCTPY€E BiAMiHHI pe3yJabTaTU 3a MPOAYKTUBHICTIO,
3 Iy>K€ IBUAKUM BiTOOPaKEHHSIM KOHTEHTY, 1110 3a0e3-
rnevye MjaBHuii i IBUAKWEI JOCBI/L 1Sl KOPUCTYBAYiB.

ﬂ https://rozetka.com.ua/
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Puc. 1. 3aramsni meTpuku Ha caiiti Rozetka.ua

3a MeTpuKaMu Ha puc. 2 6auuMo, 1o cailT Rozetka.ua
JIEMOHCTPYE BiAMiHHY MPOAYKTUBHICTb, 30KPEMA 3aBISI-
KU ayxe mBuakuMm nokaszHukam First Contentful Paint
(0.3 ¢) ta Largest Contentful Paint (0.5 ¢), 1110 CBimUnTH
Mpo T€, IO OCHOBHUI KOHTEHT 3aBAHTAXYETHCS Maiike
MUTTEBO. 3araibHuii yac OnokyBaHHs (Total Blocking
Time) cknanae Bcroro 80 Mc, 1110 3a0e3Meuye MIaBHY B3a-
eMozito 3 kKopuctyBadem. [Tokaznuk Cumulative Layout
Shift (CLS) nopiBHioe 0, 110 rapaHTye CTabiIbHICTL Ma-
KEeTYy CTOPiHKM Mil yac 3aBaHTaXXEHHs Ta 3amoodirae pi3-
Kilf 3MiHi po3TallyBaHHSI €JIeMEHTIB iHTepdelicy. Speed
Index, 1o craHoBuTh 1.1 ¢, CBIAYMUTHL NMPO AYyXKe LIBUAKE
3aBaHTaXXEHHSI CTOPiHKM, 3a0e3mneuyroun 0e3nepepBHUM
i MIaBHUM OOCBII U711 KOPUCTYBayviB.

METRICS

@ First Contentful Paint

0.3s

® Largest Contentful Paint

0.5s

® Total Blocking Time ® Cumulative Layout Shift

80 ms 0

® Speed Index

11s

Puc. 2. ITokasHuku MeTpHK Ha caiiti Rozetka.ua

TuM He MeHL1, 1110 CTOCYETHCSI BEOIOCTYITHOCTI Ta 10-
TPUMaHHS Kpallux MpakTUK, Ha caiiTi Rozetka.ua € nes-
Hi HI0AHCHU, sIKi oTpedytoTh yBaru (puc. 3). Hanpukian,
NesdKi KHONKM HE MaroTbhb JOCTYIMHUX iMEH, IO YCKJIal-
HIOE B3aEMO/IIIO JIJIs1 KOPUCTYBAYiB 3 0OMEXKEHUMU MOXKIIU-
BOCTSIMHM, 30KpeMa TUX, XTO BUKOPUCTOBYE €KPaHHI 34u-
TyBadi. Lle € MOXIUBICTIO [UISt TOKPAIIEHHSI CEMAHTUKU
efleMeHTiB HaBirauii. KpimM Toro, HasiBHicTb aTpuOyTy
user-scalable="no" B <meta name="viewport"> Ta BcTa-
HOBJICHHS maximum-scale MeHIII HiX Ha 5 MOXYThb 00-
MEXYyBaTU MOXJIMBICTb MaclUTaOyBaHHSI KOHTEHTY,

67



Hypaniesa J1.M., Hazapos O.C., HazapoBa H.B.

WO € BAXJIMBUM JUIsl KOPUCTYBAuyiB 3 MOPYLUEHHSIMU
30py. TlopylieHHS TOCTaTHHOTO KOHTPACTy MiX (DOHOM
i TEKCTOM TaKOX MOTpeOye yBaru, OCKiTbKU L€ MOXE
YCKJTQIHUTYU YUTAHHS IS JIIONEH 3 OCTabIeHUM 30POM.
OcobnuBuii (hokyc Mae OyTU CIPSIMOBAHUII Ha TMOKpa-
IIEHHST AOCTYIHOCTI IJIs JIIoaeil 3 0OOMEXEHUMU MOX-
JIMBOCTSIMU Y€PE3 YCYHEHHS LUX MpoOJeM, TaKux $K
HAIaHHS AOCTYMHUX iMEH M1 KHOMOK, HAJIEXHE BUKO-
puctanHust ARIA-posneii 111 HeCTaHIAPTHUX €JIEMEHTIB.

NAMES AND LABELS
A Buttons do not have an accessible name v

These are opportunities to improve the semantics of the controls in your application.
This may enhance the experience for users of assistive technology, like a screen
reader.

BEST PRACTICES

[user-scalable="no"] is used in the <meta name="viewport"> element or the
[maximum-scale] attribute is less than 5.

These items highlight common accessibility best practices.

CONTRAST
A Background and foreground colors do not have a sufficient contrast ratio. v
These are opportunities to improve the legibility of your content.

Puc. 3. Merpuku BedaoctynHocTi Ha caiiti Rozetka.ua

[HIMIT monyASpHUI CalT, KW 4acTO BUKOPUCTO-
BYETBCS [UIST TOTO, 1100 Hi3HATHCH TOTOAY Y Pi3HUX pe-
rioHax € Sinoptik.ua. B gaHomy BMNaaKy METPUKU TMO-
Ka3yloThb 3HAYHO Kpallli pPe3yabTaTu, 30KpemMa B aclekTi
IHKJIFO3UBHOCTI Ta 3arajibHO1 MPOMYKTUBHOCTI (puc. 4).

i https://sinoptik.ua/pohoda/kharkiv

PWA
@O W E

Performance  Accessibility Best SEO PWA
Practices
sjnoptik -
100 e i
Performance

Values are estimated and may vary. The -‘l
formance score is calculated directly from these . .,
metrics. See calculator.

0-49 B 50-89 ® 90-100

Puc. 4. 3aranbHi MeTpuku Ha caiiti Sinoptik.ua
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Performance nocsirHyB MakCUMaJIbHOi OLIIHKM, 11O
CBiMYUTb MPO HAA3BUMYAHO IIBMIKE 3aBaHTaXKCHHS Ta
ontumizauito KoHTeHTY. SEOQ Takox oTpuMaso imeasb-
HUI pe3ysbTa, IO O3HAYaE, IO CAlT 1oOpe ONTHMi30-
BaHUI U1 NOUWIYKOBUX CUCTEM 1 MA€ BUCOKI LIAHCU HA
XOpOULIY BUAMMICTb B Pe3yJibTaTax MOIIYKY.

3 ToukM 30py accessibility, caiT OTpuMaB OLIHKY
90/100, 1o BKa3ye Ha Te, IO BiH Hama€ KOPHCTyBadyaM
3 OOMEXEHUMU MOXJIMBOCTSIMU BUCOKY JIOCTYIHICTb.
BifblIicTh OCHOBHUX aCMEKTIB JOCTYMHOCTI BXe Halla-
LITOBAHi HAJIEXKHMUM YMHOM, OfHAK € MPOOAEMHU 3 KOHTP-
acTOM MiX (DOHOM i TEKCTOM, 110 MOXEe YCKIIATHUTH Y-
TaHHs JUist Jilofei 3 ocinabneHum 30poMm. [lokpauieHHs
KOHTPACTy 3HAYHO MiABUIIUTH JOCTYMHICTh CAWTy s
Li€ei kaTeropii KopucTtyBauiB (puc. 5).

CONTRAST

A Background and foreground colors do not have a sufficient contrast ratio. ~ ~

Low-contrast text is difficult or impossible for many users to read. Learn how to
provide sufficient color contrast.

Failing Elements

ObnacHuin LeHTp XapkiscbKoi obnacTi

<p class="I5TieuF0">

XapkiB HanawrtysanHa Noroga y Xapkosi Moroga
y XapkoBi ObnacHui LUeHTp XapKiBChb. ..

<div class="KvtL8Caj">

18:00
<td class="1go8NaQM Rm2+59Cs">

Puc. 5. MeTpuku Be6aocTynHoCTi Ha caiiti Sinoptik.ua

IIIo crocyetbest Best Practices, ominka 83/100 cBin-
YUTh NpPO Te, LIO CaT HoOpe BMKOPUCTOBYE CydyacHi
MiIXomM, Xo4da € Miclie I OnTuMi3allii. 3arajoMm, cauT
JIIEMOHCTPYE BUCOKHII piBeHb BUKOHAHHS TPAKTUK HO-
CTYIMHOCTI Ta e(DEKTUBHOI MPOAYKTUBHOCTI i Oijibllie Opi-
€HTOBAHUI HA JIIONCH 3 BalaMU.

5. Poab iHK/II03MBHOTO BeOM3aiTHY B Cy4aCHOMY CBITi

[HKTIO3VBHUIT BeOIMU3aliH € KPUTUYHO BaXXJMBOIO
CKJIQJIOBOIO CY4aCHOTO LIM(POBOTO CEPEOBUIIA, OCKLTb-
KM BiH 3a0e3rnevyye AOCTYIHICTh i 3pY4HICTh BUKOpPHC-
TaHHS BeOpecypciB Ui BCiX KaTeropiii KOpUCTyBauiB.
Jroau 3 BagaMu MOXYTh 3ilITOBXYyBaTUCS 3 PI3HUMU He-
3PYYHOCTSIMU MPU B3aEMOJIii 3 BeOpecypcaMu, OCKiTbKU
MpY po3po0O1li TMOKAa3HUK BEOMOCTYITHOCTI HE BPaxXoBY-
BaBcd ab0 X oMy mpuaiisioch Majao yBaru. Beocaiitu,
SIKi MIATPUMYIOTh iIHKITIO3UBHICTb, JO3BOJISIIOTh 3a/Iy4yaTu
LIUPUIY ayIUTOPil0, CIPUSIOUH MiABUIIEHHIO JIOSITbHOC-
Ti KOPHCTYBauiB Ta MOKPALIEHHIO 3arajbHOl peryTartii
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openny. OKpiM LIbOrO, 3aCTOCYBaHHSI MPAKTUK JIOCTYIl-
HOCTi mo3uTUBHO BIuMBae Ha SEO.

ARIA Authoring Practices Guide (APG) — cmenm-
dikauisg o CTBOpPeHHs BeOCaiTiB, sKi BiAMoBiZalOTh
npaBuaM iHKI03MBHOCTI. BoHa omucye, sik 3aCTOCOBY-
BATU CEMAHTUKY JOCTYITHOCTI JO MOIIUPEHUX LIA0IOHIB
NU3aiiHy Ta BiJXKETiB, Hagalouu AU3aiiHepChKi 11a0J0HU
Ta (yHKUiOHANbHI Mpukaaau [9]. BukopuctaHHs naHoi
cneuudikallii 103BoJIsIE 3a0€3MeUNTH KOPEKTHY B3aEMO-
JIi10 KOPUCTYBauiB 3 OOMEXEHUMU MOXJIMBOCTSIMU 3 iH-
Tepdeiicamu, a TaKOX MOJETIIUTU HAaBirauiio 3a IOMOo-
MOTOI0 TAKUX TEXHOJIOTI K €KpaHHi 3YUTyBayi.

6. IncTpymMeHTH /151 OLIHKHM BE0IOCTYIHOCTI

IcHye HU3KaA iHCTPYMEHTIB UISl OLIiHKM BEOIOCTYII-
HocTi [10]. Lle cmeuianizoBaHi mporpamMu abo OHJIAKH-
cepBicu, s1Ki J0NOMaraoTh po3poOHUKAM Ta AU3aiiHepam
MepeBipsATU BiAMOBIAHICTh BEOCANTIB CTaHAAPTAM iHKITIO-
3WUBHOCTiI. BOHW 103BOJISIIOTH BUSIBJISITH MOTEHILIMHI TTPO-
OsemMu, sIKi MOXKYTh YCKJIAAHUTU B3a€EMOIil0 3 BeOpecyp-
caMu JUIsl JIofiel 3 0OMEXeHUMU MOXJIMBOCTSIMM, TaAKUX
dK CNa0KuWii 3ip, CIAyXOBi MOPYIIEHHS a00 OOMEXEHHS
B pyci.

OCHOBHOIO METOI LIMX iHCTPYMEHTIB € MOJIETIeHHS
npolecy TecTyBaHHsSI BeOCalTiB Ha BiAMOBiIHICTL BU-
moram WCAG (Web Content Accessibility Guidelines),
ARIA (Accessible Rich Internet Applications) Ta iHIIUM
crannapraM. Lli iHCTpyMEHTU MOXYTb aBTOMAaTUYHO TI€-
PeBIpATU Taki acMeKTH, K AOCTYMHICTb KOHTEHTY sl
€KpaHHUX 3YUTYyBayiB, MpaBWJIbHE BUKOPHUCTAHHS Ce-
maHTuku HTML, KoHTpacTHIiCTb KOJIbOPiB, HaBiraiiito
3a TOMOMOTOI0 KJIABiaTypy Ta iHILI BaXXJIUBi MapamMeTpu.
OkpiM aBTOMaTUYHUX TEPEBipOK, Oarato iHCTPYMEHTIB
HanamTh PeKOMEHAallii 00 MOKPAIIEHHs TOCTYIMHOC-
Ti Ta TPOMOHYIOTh PO3POOHUKAM MPAKTUYHI TOpaau sl
JIOCSITHEHHS! Oi1bLI iHKJTIO3WBHOIO JU3aiiHY.

IHCTpyMEHTH 111 OLIHKM BEOMOCTYMHOCTI HE JIMLIE
JIOTIOMAaraloTh 3a0e3MeYuTy BiMOBIAIHICTb CTaHAApTaM,
ajge it CHpUsIOTh 3arajlbHOMY MOKPAIIeHHI KOPUCTY-
BalbKOTO JOCBidy, OCKiJIbKM pOOJSITh BeOpecypcHu Io-
CTYMHILUUMU JJIS1 LUUPILOT ayAUTOPiI.

BuchHosku

IMinBuIIeHHS TOPONYKTUBHOCTI BEeOCAWTIB 4epe3
ONTUMI3ALil0 HIBUIKOCTI 3aBaHTaXXEHHSI € HEOOXiTHOI
YMOBOIO TS 320e3MeYeHHsT KOM(MOPTHOTO KOPUCTYBAllb-
KOTO JOCBiIy B Cy4acHOMY UM(POBOMY CEPEIOBHIILI.
3acTocyBaHHS TaKMX METOJMIB, SIK KENIyBaHHS, BimKia-
JIEHE 3aBAHTAXKEHHS PECypCiB, OMTUMIi3allisl 3alUTIiB 10
0a3y JaHuX Ta MiHiQikauis daiiaiB, 103BOJSIE 3HAYHO
3HU3UTU Yac 3aBAHTAXKEHHS Ta MiABUILUTH €DEKTUB-
HiCTb pOOOTU CAMTIB.

BonHowac, BaXIMBO mam'siTaTu MPO iHKITIO3UBHICTD i
JIOCTYTTHICTB JIJIsT BCix KaTeropiit kopuctysauis. [{udposi
pecypcH, sIKi BpaxoBYIOTh MOTpedu ocib 3 Bazamu, MaloTh
MOTeHLia A0 3aay4eHHSs OiIbIIO01 KiJIbKOCTI ayauTOpii.

J 7151 AOCSATHEHHS ONTUMAJIBHOI JOCTYITHOCTI BaXJIUBO
BUKOPUCTOBYBATU iHCTPYMEHTU MJIs OLIIHKUA BEOOOCTYII-
HocTi, Taki sk Lighthouse, sikuit gormomarae BUSIBISITU
i BUINPABJIATU MPOOJEMU 3 KOHTPACTHICTIO, CEMaHTH-
KOIO €JIEMEHTIB Ta iHIIMMU KPUTUYHUMM aCTEKTaAMMU.
Kpim Toro, kepiBHuurBa Ha kmTtaat ARIA Authoring
Practices Guide HagaOTh HEOOXiAHi 3HAHHS Ta MPUKIAAN
IUJISI CTBOPEHHS MOCTYMHUX iHTepdeiiciB. BukopuctaHHs
TaKAX 1HCTPYMEHTIB JO3BOJISIE MOKPAIIUTU B3aEMOIII0
KOPUCTYBauiB 3 OOMEXEHUMU MOXJIUBOCTSIMU 3 BeOpe-
cypcaMu, 110 B pe3yJbTaTi miaBuilye epeKTUBHICTb BeO-
CalTy.

Takum 4yMHOM, iHTerpariisi METOIiB ONTUMi3allii po-
NYKTUBHOCTI Ta iHKJIIO3UBHOTO NU3AHY € KIIOUOBUM
aKkTOpOM TSI CTBOPEHHS YCIIIIIHOTO BeOpecypcy, sIKuii
3a0e3neuye He Jvile BUIKUI TOCTYN nO iH(opMmallii,
a 7 piBHI MOXJIMBOCTI JIJIS1 BCiX KOPUCTYBAyYiB.

KonduaikT inrepecis
ABTOpU 3a8BJISIIOTh, 110 HE MalOTh KOHMIIKTY iHTep-
€CiB.
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