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CTaTTg MprCcBIYeHa TOCIIIKEHHIO METO/IIB peatiallii aHiMalliil y MoOiTbHIX 3aCTOCYHKAX Ha OCHOBI (hpeitMBOPKY
Flutter 3 MeTo0 MOKpaIIEHHST KOPUCTYBALILKOTO AOCBimy. ¥ Mexax poOoTu Oyiio MpoaHasli3oBaHO CYyJacHi Mimxomu
JI0 CTBOPEHHSI aHiMOBaHUX iHTepdeiiciB, 30kpema iMmaiuuTHi (implicit) Ta ekcriuuTHi (explicit) animauii, a Takox
BUKOPUCTAHHS aHIMOBAaHMX BilXKETiB i KACTOMHMX TpaHchopmalliii. OcobnuBa yBara npuaiisiaacs He Julle TeXHiu-
HUM acreKTaM peasisallii, a if BIUIMBY aHiMallill Ha CIPUIHSTTS iHTepdeiicy KopucTyBaueM, eMolliiiHe 3a1y4yeHHs Ta
IHKJIIO3UBHICTb LIM(MPOBOTro NpoayKty. OuiHioBaHHS €PEKTUBHOCTI BIPOBAIKEHUX PillieHb 341 MCHIOBANIOCS LLISIXOM
aHaJli3y MPOAYKTUBHOCTI, MUIABHOCTI BiATBOPEHHS aHiMaliil, BigxmoBinHocTi npuHuunaMm Material Design, a Takox
JOCTYMHOCTI /11 KOPUCTYBAYiB 3 OCOOIMBUMM MOTpeOaMu. Y AOCHIIKEHHI 3aCTOCOBYBAIUCA SIK iIHCTDYMEHTU MPO-
dintoBanHs Flutter, Tak i ekcrepTHE OLIHIOBaHHS B3aEMO/IiT KOPMCTYBaya i3 3aCTOCyHKOM. Pe3yibTaTu 1ocmiaKeHHs
MoKasajiu, 110 BAyMJMBE BUKOPUMCTAHHS aHiMalliil He JIMIle MOKPAIly€e eCTeTUUHE CIPUMHATTS iHTepdeiicy, ane it
CIpUSIE IHTYITUBHOMY PO3YMiHHIO HaBirallii, MiZIBMIIEHHIO 3aJly4eHOCTi KOPMCTyBaya Ta 3arajibHiit eeKTuBHOCTI
MOOUIBHOTO PillleHHS.
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MPOAYKTHUBHOCTI

0. Nazarov, S. Bykovska, N. Nazarova. Research on animation methods using the Flutter framework. The article
focuses on the study of methods for implementing animations in mobile applications using the Flutter framework, aim-
ing to enhance the user experience. The paper analyzes modern approaches to creating animated interfaces, including
implicit and explicit animations, as well as the use of animated widgets and custom transformations. Particular attention
was paid not only to the technical aspects of implementation but also to the impact of animations on user experience,
emotional engagement, and inclusiveness of the digital product. The effectiveness of the implemented solutions was
evaluated by analyzing the performance, smoothness of animations, compliance with Material Design principles, and
accessibility for users with special needs. The study used both Flutter profiling tools and expert evaluation of user in-
teraction with the application. The results of the study showed that the thoughtful use of animations not only improves
the aesthetic perception of the interface but also contributes to an intuitive understanding of navigation, increased user
engagement, and overall effectiveness of the mobile solution.
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Beryn

Y cyyacHy uMbpoBy emnoxy KOpUCTyBaudi OYiKYIOTb
He auiie QYHKIIOHATBHOTO JOAATKY, aje i iHTYITMBHO
3pO3yMUIOTrO, MPUEMHOTO Ta MPOCTOTO Y BUKOPUCTAHHI
iHTepdeiicy. AHiMallig Bigirpae BaxkJIMBY POJib Y LIbOMY
BUITQJKY: BOHA JIO3BOJISIE Kpalle 3pO3yMiTH JIOTIKY HaBi-
raiii, opmye 1103110 MJIABHOCTI Ta 3HAOMCTBA, 1 HaBiTh
JIOTIOMAra€ BCTAHOBMTHM €MOILIHUI 3B'SI30K 3 MPOIYyK-
toMm. [lpu npaBuibHOMY BUKOPUCTAHHI aHiMalliss MOXKe
3poouTH iHTepdeiic «KMBUM» — IHTEpaKTUBHUM, iHDOp-
MaTMBHUM Ta emouiiiHuM. BogHouac, HagMmipHa abo He-
sKiCHA aHiMallisi MOXe MaTHW HEraTUBHiI HACHigKW, Taki
sK iH(opMmalliliHe mepeBaHTaKEHHSI, PO3APATyBaHHS a0
MOTipIIEHHS MPOAYKTUBHOCTI nomarky. Flutter, Bimomuii
Kpoc-1iatopMHUii Habip mist po3podoku Big Google,
MPOTIOHYE PO3POOHUKAM TOTYXXHi THCTPYMEHTH JUIsI
CTBOPEHHSI aHIMOBAaHUX KOPUCTYBAIbKUX iHTep(deiiciB.
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Bin minTpuMye jnerke BKJIIOUeHHSI 0a30BO1 HESIBHOI aHi-
Mallii, sika aBTOMAaTUYHO 3aIlyCKa€eTbCsl MPU 3MiHi cTa-
HY BiIKETy, a TaKOXX PO3LIMPIOBaHi SIBHI MeXaHi3Mu, Iie
PO3POOHUK 30epira€ KOHTPOJIb Hal KOXHHUM KPOKOM
y npoueci aHiMmauii. Lle BizkpuBae BeqUUYe3Hi MOXIU-
BOCTI, aJie BOIHOYAC 1 JISIKA€E: IK JOCIITU aHiMmallii, gKa
Oyae mjaaBHOIO, aje He MsABo? OQueBUAHOIO, ajie He
HaB'ss3mBo10? JIOCTYITHOT JUTST BCiX KOPUCTYBaviB, BKITIO-
YalOUM TUX, XTO MAa€ Bamy 30py ab0 UyTIUBICTH OO PyXy?
Y upoMy [OOCHIIKEHHI PO3MISAAIOTBCA Pi3HI TEXHIKU
peamizanii aHimatii B cepemoBuii Flutter, ixHiii BB
Ha KOPHUCTYBalbKUI TOCBiJ, a TAKOX CIMOCOOM OLIHKHU
eexTuBHOCTI aHiMallii 3 TOYKU 30py MPOIYKTUBHOCTI,
3pYYHOCTI Ta JOCTYMHOCTi. MM MOpPIBHIOEMO TpUKIIA-
M K TPOCTUX, TaK i CKJIAAHUX TEXHiK aHimallii, BUKO-
PUCTOBYEMO IHCTPYMEHTU NPOQITIOBAHHS (HATIPUKIIAL,
Flutter DevTools) i poOuMO aklUEHT Ha AOTPUMAaHHI



JOCJIIKEHHS METOAIB AHIMALIV BUKOPUCTOBYIOYY OPEVIMBOPK FLUTTER

MNPUHLMIIB iHKJIIO3MBHOIO Ju3aiiHy, 1Wo0 iHTepdeiic
OyYB HE TUIbKU €CTETUYHO MPUBAOIUBUM, aJle i1 3pyUHUM
IUIS SIKOMOTA IIUPUIOT ayauTopii. MeTa i€l KHUTU — He
MPOCTO MPOUTIOCTPYBATU TeXHIUHI ocobysmBocTi Flutter, a
JTOCSITTY PIBHOBArv MiX 30BHINIHIM BUTJISIAOM i (yHKITi-
OHAJIBHICTIO, MPUBAOJIUBICTIO i MPOAYKTUBHICTIO, «Bay-
hakTOpoM» i peasibHOIO 3PYUHICTIO JJIsT KOPUCTYBava.

1. Onmc npeaMeTHOT 0d1acTi

VY okyci IBOro AOCHTIMKEHHS — METOOM iHTeTpallii
aHiMauii B MOOiJIbHI MOAATKM 3 KOHKPETHUM 3aCTOCY-
BAHHSIM MEXaHi3MiB PO3POOKM HESBHOI Ta IBHOI aHiMallil
3a poroMoroio ¢peiimBopKy Flutter. Marepian oxorutioe
He TiIbKHM BXe iCHYIOUi aHIMOBaHi BimKeTn (HalpuKJIal,
AnimatedContainer, AnimatedOpacity, Hero), ane i1 eme-
MEHTH, sIKi BAKOPUCTOBYIOTBCS I PYYHOTO YNPaBIaiHHS
LMKJIOM aHiMauii, To0To AnimationController, Tween,
AnimationBuilder tomo [l]. OcHOBHa yBara B ILIbOMY
JOCHIIKEeHHI 30cepel’)keHa Ha BUBYEHHI BIUIMBY Pi3HUX
¢dopM aHiMallii Ha MOCBiI KOpUCTyBaya IMpU B3aEMOMIl
3 MOOUIbHUM iHTepdeiicoM, HacamIiepea 3 TOUYKU 30DPy
MPOAYKTUBHOCTiI, MPOCTOTM HaBirauii Ta AOCTYMHOCTI
uudpoBoro cepenopuila. I[IpiopuTeTHUM 3aBAAHHIM
€ TNPUCTOCYBaHHSI aHiMalii 10 MmoTped KOPUCTYBayiB 3
Pi3HUM CIIPUMHSATTIM, HAaPUKJaA, YyTJIMBICTIO 10 PYXY,
Mpv JOTPUMAHHI CTaHOAPTiB JOCTYMHOCTI iHTepdelicy
BIIMOBIIHO M0 Cy4acHUX KePiBHUX MPUHIMMIB. OCHOBHA
MeTa JIOCTiKEHHsI — BUBUUTU Ta MpoaHanizyBaTtu edek-
TUBHICTb aHiMaUiiiHUX pillleHb, PO3POOJIEHUX 3a JIOMO-
moroio Flutter, 3 akLeHTOM Ha NOEIHAHHI €CTETUKMU,
MOKPALIEHOI MPOAYKTUBHOCTI Ta 3PY4YHOCTi iHTepdeiicy
JUISL IIIMPOKOTO KOJIa KOPUCTYBAUdiB. Y MOCHIIKEHHI BU-
kopucrtoByBaBcs Flutter DevTools nyis ananizy npoayk-
TUBHOCTI aHiMallil, a TAKOX SIKiCHi MOKa3HUKU 3aJIy4eH-
H$I KOpUCTYyBadiB Ha ocHOBi npuniuniB Ul/UX-au3aitny
[2]. e mo3Bonmio HAM TOTAUOIEHO MOCTIIUTU BILJIUB
aHiMalii Ha 3araJIbHU1 KOPUCTYBALIbKUIA TOCBi MOOiTb-
HOTO IOOATKY.

2. Anaji3 3a/1a4 Ta METOIIB MPOrPaMHOT ONTUMI3aITii

MeToo 1bOTO JOCHIIKEHHSI € BMBYEHHSI KIIHOYO-
BUX METOMIB peasi3alii aHimallii y ¢pperimBopky Flutter
Ta iXHbOTO BIJIMBY HA KOPUCTYBallbKUW mOCBiA. BoHO
CMpSIMOBAHE Ha BUSIBJCHHST HalKpallUX MPaKTUK y J0-
CSITHEHHI MJIaBHOrO, 3pYYHOTO Ta AOCTYITHOIO iHTepdeii-
Cy, HE BIUIMBAIOYM HA PiBEHb MPOLYKTUBHOCTI IPOrPaMH.
VY cyyacHoMy Au3aiiHi MOOIJTBHUX MOAATKIB BCe Oiblie
yBaru MNPUIISIETbCS HE JIMIIE MOBEPXHEBOMY Tpaciu-
HOMY IM3aiiHy mporpamu, aje i eMOLiAHOMY JIOCBimy,
KM KOPUCTYBadi OTPUMYIOTh Mij 4yac ii BUKOPUCTaH-
Hs1. AHiMallisl B 1IbOMY KOHTEKCTi € He MPOCTO AeKopa-
TUBHUM €JIEMEHTOM, a (DAKTUYHO XUTTEBO BAXKJIUBUM
KOMIIOHEHTOM, SIKMU CIHpUSIE MOKPAIEeHHIO HaBirarii
Ta TOJIETIIYE pO3yMiHHS Aiit KopucTtyBaya. Flutter mpo-
MOHYE NIBa OCHOBHI METOIM TeHepallii aHiMallii: HesIBHi

aHimMarlii, sIKi aBTOMaTUYHO BiAOYBAlOTHCSl y BiJMOBIIb
Ha 3MiHY BJIaCTMBOCTE BiIKETy, Ta SIBHi aHiMauii, B
SIKMX CTaH, 4ac Ta MOBEJiHKA aHimallil KepyrTbCs poO3-
pobHukoMm. HesiBHA aHimallisi — 116 TpPOCTUH METOJ
CTBOPEHHSI IIBUIAKUX Bi3yaJbHUX €(heKTiB, BKIKOYaIO-
YM KOJIip, po3Mip abo Mpo30piCTh, i BUKOPUCTOBYETHCS
3a DOITOMOTOI0 TaKMX BimkeTiB, 9K AnimatedContainer,
AnimatedOpacity abo AnimatedAlign. fBHa aHimallis
3a0e3revuye MOBHUM KOHTPOJb HaJ aHiMaUiiiHUMU Ore-
pamisMu 3a gormoMoror kiaciB AnimationController,
Tween, CurvedAnimation ta iHmmx. O@HUM 3 HaliBaX-
JIUBILIMX acCIeKTiB poOOTU 3 aHiMmalli€lo € 1i BIJIMB Ha
MPOMYKTUBHICTh iHTepdeiicy. HekopekTHe BUKOpHUCTAH-
HS aHIMOBaHMX O0'€KTiB MOXe IPHU3BECTH IO IepeBaH-
TaXeHHs MOTOKIB iHTepdeiicy, Pppu3iB i 3HuxkeHHs FPS,
110 0COOJMBO KPUTUYHO JJISI IPUCTPOIB 3 OOMEKEHUMU
pecypcamu. Tomy Flutter Hamae iHCTpyMeHTH mOpodi-
nmoBaHHsI, BKIodatoun Performance Overlay, Timeline i
DevTools, gKi J103BOJISIIOTh BUSBISTH «BaXKKi» BiIKeTH,
aHai3yBaTU BUKOPUCTAHHSI KaApiB i ONTUMI3yBaTH Bill-
TBOpPEHHS aHimauii. [Topsan 3 TeXHIYHOIO peasi3auielo
CHCTEM BaxXJIMBO 3BEPTATU yBary Ha ICMXOJIOTiUHY 00-
poOKy, TMOB'A3aHYy 3i CIPUUAHATTAM pyxy. JlocaimKeHHs
MiATBEPAUIN, IO aHiMallisd MOXE 3MEHIIUTH KOTHITUB-
HE HABAHTAXXEHHSI, MOJIETIIUTU HaBIralilo MixX eJleMeH-
TaMu iHTepdeiicy Ta MiIBUILUTUA €MOLiHY 3aJlydeHiCTh
y AoAaTok. 3 iHwWoro 00Ky, 3aHAATO JOBri a00 Kpuuyili
aHiMmarii, abo Ti, IO He MalOTh OYEBUIHOTO (PYHKIIiO-
HaJIbHOTO BUMPAaBAAHHS, MalOTh 3BOPOTHUI e(eKT, BU-
KJIMKalOUM po3ApaTyBaHHsI ab0 HaBiThb PO3TYOJIEHICTb.
Lle 0co0aMBO BaXJMBO 3 OLJIsIAY HAa MPUHLMIIM iHKJIIO-
3UBHOTO JIM3aitHY, sIKi repe10adaloTb CTBOPEHHSI IHTEP-
eiiciB, TOCTYMHUX IJIs1 TIOAEH 3 Pi3HOIO YYTIUBICTIO 10
pyxy 200 KOTHITUBHUMU MOPYLICHHIMU.

Y dpeiimBopky Flutter € kondirypamii mnst min-
TPUMKM OOMEXEHb CEpeloBMIIa KOPUCTYBaya, TaKi sSK
MediaQuery.of(context).disableAnimations Ta Accessibi-
lityFeatures.disableAnimations [1]. 3aBasIKu iX BUKOpUC-
TaHHIO JOJATOK MOXE amanTyBaTHUCS B peajbHOMY yaci
JI0 TTOTped KOpUCTyBaya, BiIKIIOYAIOYM CKJIaIHI aHiMa-
wiliHi edekTr, 110 poOdUTh MOTO OUIbIN iHKIIO3UBHUM i
MOBaXAa€ iHAMUBINyaJIbHI YIIOAOOAHHS.

Otxe, eeKTUBHE BUKOpUCTaHHS aHiMallii y Flutter —
e AejiikaTHuii 6ajaHc TpbOX OCHOBHUX (haKTOPiB: BUOIp
MPaBWJIBHOTO HAOOPY TEXHIUHUX MPUNOMIB (HESIBHUX U1
SIBHMX), TIOCTiiiHa TMepeBipka e(eKTUBHOCTI 3a TOMOMO-
rolo iHCTpyMEHTIB Npo(diaoBaHHS Ta JOTPUMAHHS pe-
KOMEHIALN 1oA0 MOCTYMHOCTI. BpaxyBaHHS BCiX LUX
¢dakTopiB pa3oM MO3BOJISIE CTBOPIOBATH Bi3yaJlbHO iHTY-
ITUBHO 3pO3yMiJli MOOiIbHI iHTepdeiicu, sIKi BogHO4Yac
€ e(EeKTUBHUMU, NPOCTUMU i JOCTYNHUMMU ISl PI3HUX
rpyn KOPUCTYBAYiB.
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3. Metomu peamizanii animamiii y Flutter 3 ypaxyBaunsm
NPOIYKTUBHOCTI Ta iHKJIIO3UBHOCTI

BukopucranHsg xopouoi aHiMauii B MOOIIbHUX H0-
IaTKax € BaxymBuUM acriektom Ul/UX mu3aiiHy chorom-
Hi. BOHM MOXYTb JONOMOTTH KOPUCTYyBayeBi Kpalle Bii-
yyTu iHTepdeiic, MOJIeTIMTH HaBiraiiio Ta BCTAHOBUTH
EMOIIHUN 3B'SI30K MiX KOPHUCTYBaue€M i TPOAYKTOM.
AJle KO 1i aHiMallii MoraHo ONTHUMi30BaHi, BOHU MO-
XKYTh CIIPUYMHUTH HU3BKY IIPOMYKTUBHICTh, CIIOBITHBHU-
TW B3aEMOJIIO Ta TOTIPIIUTU JOCTYMHICTb JUISI JESIKUX
rpyI KOpucTyBayiB. TAKMM YMHOM, y Cy4acHiil MpaKTULi
MOOITBHOI pO3pOOKU MOBA #lie HE JIUIEe PO CTBOPEHHS
KpacuBUX aHiMalliii, aje i Mpo JOTpUMaHHS MPUHLIMITIB
iHKJTIO3MBHOTO IU3aiiHy Ta 103a0iiTi.

Flutter Mae BenM4ye3HUIt iIHCTpYMEHTApill 111 pO3p00-
KU aHiMallii, IK1 BKJIIOYA€E AesKi 3 HalOLIbII BaXkJIMBUX
KaTeropiii: HesiBHA aHiMallisl, SIBHA aHiMallisl, CTBOPEHHSI
KaCTOMHOI aHiMallii Ta CyMiCHICTb 3 amapaTHUMU 3acO-
0aMM BUKOHAHHS. Y Iiff JOMOBii MM PO3IJISTHEMO CTaH-
JNapTHi Mminxoau a0 po3poOku aHimarii y Flutter, ixHiit
BIUIMB Ha MPOMYKTUBHICTh KOPUCTYBALIbKMX iHTepdeii-
CiB, @ TAKOX Te, IK CIPUSATHU iHKIIO3UBHOCTI.

Flutter Hagae pgan MpaKTUYHUX BiKETiB IJISI HESBHOI
aHimauii, Takux ik AnimatedContainer, AnimatedOpacity
Tta AnimatedAlign. 11i BimkeTu T03BOISIOTH JIETKO pealTi-
3yBaTW TIPOCTi Mepexonu 0e3 HeoOXiAHOCTi CTBOPIOBATH
crelianizoBaHuil KOHTpoJiep aHimalii. BoHu pearyiorh
Ha 3MiHY CTaHy, aBTOMaTMYHO aHiMylO4M BiAMOBiAHI
BJIACTUBOCTI.

Taknit minxin MeHII pecypCOEMHUU i 3py4yHMU ISt
MOYaTKOBOI PO3pOOKHU, ajie MaE OOMEXEHHST B THYYKOCTI.
HesBHa aHimauis nobpe miaXoauTh Js1 3a0e3MeUYeHHS
MJIABHUX TIEPEXOMiB Y MPOCTUX eJieMeHTaxX iHTepdericy,
TaKUX SIK KHOTKU, 0J10KM Ta KoHTeitHepu. Kpim Toro, 3a-
BIOSKU iHTerpauii 3 MoxiauBocTaMu miaatdopmu Flutter,
i aHimauii 3a6e3ne4yoTh BUCOKHUII PiBEHb MPOAYKTUB-
HOCTi HaBiTh Ha MPUCTPOSIX CEPEAHBOTO KJacy.

ABHI aHiMalii 3 pydyHUM KepyBaHHSIM BUKOPUCTO-
BYIOTbCA JJI OUTbII CKJIQIHUX CLEHapiiB: Animation-
Controller, Tween, CurvedAnimation, AnimatedBuilder.
Takuil minxin AO03BOJSIE 3amaBaTU TPUBAIICTb, KPUBY
3TJIAIKYBaHHS, [IUKJT TTOBTOPEHHSI, 3aycKaTu abo 3yIn-
HATU aHiMauiio Touwo [4].

ABHI aHimallil BUMararTh AEAiKATHOTO TMOBOMIXKEH-
HS 3 XKUTTEBMMU LIMKJIAMU BiIKETiB 1 MpodiTtoBaHHIM,
OCKIJTBKM X HENpPaBWJIbHE BMKOPHUCTAHHS MOXE MpH-
3BECTH JIO BUTOKY TaM'sITi 800 HU3bKOI YaCTOTU KalpiB
B cekyHay. OnHak BOHM HanawTh Oifblle CBOOOAW s
CTBOPEHHS B3a€EMO[Iili, HEOOXIMHUX 11 KACTOMHUX €Jie-
MEHTIB, aHiMallii MepexoiiB MiX eKpaHaMU a00 CKJIaTHUX
iHTepaKTUBHUX ClieH. BoynoBaHuii pyuriit Hero 3a6e3me-
Yyy€e IUIABHI MEPEXOAM MiX €KpaHaMU I CTaHIAPTHUX
eJeMeHTiB iHTepdeiicy. Lla dyHKIlis nonomarae miaTpu-
MyBaTH KOHTEKCT 3 TOYKM 30pYy KOPUCTYyBava Ta CTBOPIO-
BaTU BiquyTTd HaBiramii. OmMHaK BasxkJIMBO PETYTIOBATH SIK
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PpO3Mip, TaK i KUTBKICTh OHOYACHO aHIMOBAHMX 00 €KTIB,
100 YHUKHYTU Bi3yaJIbHOTO TMepeBaHTaKEHHs iHTep-
deiicy.

Flutter noTpumyeTbcs CUCTEMHUX OOMEXEHb WLIOI0
aHiMalii, sIKi BCTAHOBJIIOIOTbCSI KOPUCTYBayaMM 3a HO-
IOMOIOI0  HajallTyBaHb JocTynmHocTi. Hanpukinan,
BnactuBictb MediaQuery.of(context).disableAnimations
MOCUJIAETHCSI HA BUMOTY BUMKHYTU aHiMmallilo IUisl Jito-
Jielt, 9yTIuBuX 10 pyxy [9]. IrHopyBaHHS 1IbOTO Mapame-
Tpa MOXe TOPYIIUTH KOM@OPT KOPHUCTYBadiB 3 HEWpO-
CEHCOPHUMU OCOOJMBOCTSIMM a00 3aXBOPIOBAHHSIMU,
MOB'sI3aHMMU 3 BEeCTUOYJISIpHUM amapaToM. IHTerpaiisi
1€l MPaKTUKU € O3HAKOIO BilMOBIIAJbHOIO Ta iHKIIIO-
3WUBHOTO ANU3alHY.

[TpodintoBaHHS MPOAYKTUBHOCTI € HEOOXIAHO YyMO-
BOIO NIJII CTBOPEHHSI CKJIaaHuX aHiMauiit. Flutter mae
psia iHcTpyMmeHTiB, Bktoudatouu DevTools, Performance
Overlay ta Timeline, gki MOXHa BMKOPUCTOBYBaTH
U1 BU3HAYEHHS AUISHOK KOMY, $SIKi TMEpPEeBAHTAXEHI.
TunoBuMU MPUYMHAMU BTPATU MPOAYKTUBHOCTI € HAATO
ckJaaHi 30ipku B Metonax build(), BiICyTHIiCTh amekBat-
HUX MeXaHi3MiB KelllyBaHHsI ab0 mepedyaoBa BChOTO Je-
peBa BiXKETIB, @ HE KOHKPETHUX LIJIbOBUX KOMITOHEHTIB.

OnTuMaaIbHIMY TTPAKTUKAMH €:

— BuKopuctanHsg RepaintBoundary nns izonsiiii aHi-
MOBaHMX €JIEMEHTIB;

— aHimauist JMuie Toro, o AiiCHO 3MiHIOETbCS;

— MiHiMi3allisg KiIbKOCTI BUKIIUKIB setState() mmim gac
aHimarii.

IHKTI03UBHUI MiOXin 10 aHiMallii OXOIJTIOE PO3POOKY
iHTepdeiiciB, siKi BpaxoBYIOTb BUMOI'M Pi3HUX IPYI KO-
puctyBayiB. Lle Bkitouae B cebe:

— KOHTPACTHICTb i YiTKICTh Bi3yaJlbHUX MEPEXOiB;

— 3IaTHICTb afanTyBaTUCS 10 OOMEXEHOTO PYXY;

— aHiMOBaHi migKa3Ku ISl HaBirauii Mo ckjiagHOMy
iHTepdeiicy;

— BpaxyBaHHSI NPUHIUIIB YHIBEPCATBHOIO AU3ANHY
Ta pekoMeHnanin WAI-ARIA 111010 pyXxoMOro KOHTEHTY
[9].

Ot:xe, BUKOPUCTAHHS aHiMallii B cepenonuili Flutter
nepenbavyae 00'€mHAHHS KPEaTMBHOIO JM3aiiHy Ta TeX-
HIYHOI 3pPYYHOCTI BUKOPUCTAHHS. bajlaHcyooun Mix
MPOAYKTUBHICTIO, MOCTYMHICTIO Ta THYYKICTIO, MOXHa
po3poduTH iHTepdericu, siki OyayTh HE JIMIle ECTETUYHO
NpUBAOJIUBUMMU, ajie T 3pyYHUMHU, IHTYITUBHO 3pO3yMi-
JIUMU Ta CTIHKUMU Ha IUPOKOMY CTIEKTPi MPUCTPOIB.

4. Anaji3 3acrocyBanns aHimaiiii y Flutter — 3acTocynkax
3 YPaxXyBaHHAM NPOAYKTUBHOCTI Ta JOCTYNHOCTI

BuxkopucranHs aHimauii B MOOUIbHUX HOdATKaX
CTaJI0 MOLIMPEHOI0 MPAKTUKOIO AJISI MOKPALIEHHS Bi-
3yajibHOI B3a€EMO/1ii, MiHiMi3alii KOrHiTUBHOIO HaBaH-
TaXEHHS Ta 3a0e3MeYeHHs IHTYITUBHOI B3a€MO[Iii 3 KO-
puctysadem. Y ¢peitmBopky Flutter animartist moxxe Oytn
peajtizoBaHa sIK HesIBHO (Hanpukiaa, AnimatedContainer,
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AnimatedOpacity Ta AnimatedAlign), Tak i sBHO (Hanpu-
kam, AnimationController, Tween ta AnimatedBuilder).
Hesaxatouu Ha Te, 110 aHIMOBAHi iHTepdeiicu Kpacu-
Bi, HEOOXiTHO BUBYMUTH 1XHili BIJIMB HA MPOAYKTUBHICTh
CUCTEMU, WIBUAKICTb B3aEMO/iI T4 3pYy4YHICTh BUKOPUC-
TaHHS 18 JTroAei 3 ocodauBumu norpedamu. 1Io6 ori-
HUTU L€l BIUIMB, MU PO3MJISHYJIU 3pa30K BeO-IOAATKY
Flutter (Ha ocHoBi PWA), 1110 MiCTUTh MPOCTi HESIBHI Ta
aanToBaHi aHiMallil. BuMiptoBaHHS MPOBOAUIOCS 32 10-
momoroio Google Lighthouse — iHCTpyMeHTY, 110 T03BO-
JISi€ OLIHUTH SIK MPOLYKTUBHICTh JONATKY, TAK i JOTPU-
MaHHSI TPaBUJI JOCTYIHOCTI Ta HalKpalliux npakTuk [7].
Ha puc. 1 npeacrasieHo 3BeaeHy iHdopmalilo npo
MOKA3HUKM, 3i0paHi Iia 4ac MpoLeaypy OLiHIOBAHHSI.
3aranbHi MeTpUKK NPOAYKTUBHOCTI Ta AocTynHOCTI Flutter-3acTtocyHky
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Puc. 1. 3aranbHi MeTpUKM NPOIYKTHBHOCTI Ta JOCTYNHOCTI

PesynbraTii TecTy MiATBEpIKYIOTh, IO IPOIYKTWB-
HICTh OTpMMaJIa PEKOPAHO BUCOKMI Oan 99, 110 cBid-
YUATH MPO BIICYTHICTh 3aBUCAHb, 3aTPUMOK PEHAEPUHTY
Ta KOPEKTHY po0OTy TpadigHOTO TIpoliecopa HaBiTh 3a
YMOBM OJHOYACHOIO BUKOpUCTaHHS aHiMauii. OliHka
«JlocTymHicTb» y 79 0ajiB AEMOHCTPYE MEBHY YaCTKOBY
HeBianoBigHicTh cTaHmaptaM WCAG 2.1, 1110 MOoTeHILili-
HO MOXE CMNPUYUHUTHU MEPEIIKOaN sl JIIoAei 3 mopy-
LIEHHSIMHU 30pYy, MOTOPUKHU a00 HEHPOCEHCOPHUX DYHK-
wiit. Ouinka «Haiikpaiii npakTuku» B 75 6aJ1iB CBiTUUTh
MpO HAaSIBHICTb HEBEJIMKUX MpOrajuH y KoHgirypauii
JavaScript API, ane ouinka SEO B 100 6aiB migkpecstoe
BiIMiHHY CEMaHTU4YHY CTPYKTYpy BeO-cTopiHOK. 1100
Kpallle 3p0o3yMiTH, SIK aHiMallisl TTOB'si3aHa 3 MPOLYKTHB-
HIiCTIO KOPUCTYBALILKOTO iHTepdeiicy, Ha puc. 2 po3rJs-
HYTO KJIIOUYOBi nokazHuku Web Vitals — mokazHuku, siki
Bijl0OpaxaloTh 0e3rocepeaHiil J0CBia KopucTyBaya |3].

[MeTanizoBaHi NoOKa3HUKM NPOAYKTUBHOCTI 3aCTOCYHKY 3a Web Vitals
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Puc. 2. JleranizoBaHi MOKa3HHKH MPOIYKTHBHOCTI 3aCTOCYHKY

PesynbraTu:

— FCP (First Contentful Paint): 0,3 cekyHau — no-
YaTKOBUIl PEHAEPUHI KOHTEHTY BillOYBAETLCSI MUTTEBO,
11O 103BOJISIE YHUKHYTU BiZUyTTsl «IIOPOXHBOTO eKpa-
HY»;

— LCP (Largest Contentful Paint): 0,5 cekynau —
OCHOBHUI KOHTEHT 3aBAHTAXYEThCsl LUIBUJKO, LIO OCO-
0/IMBO BaXJIMBO JIsI BEO-CTOPIHOK, sIKi MiCTSITb BEIUKY
KUIbKICTh Meia-00'ekTiB. 3arajibHuii 4ac OJIOKYBaHHsI
(TBT): 80 mc — ueil mMoka3HMK BKa3ye Ha Te, 11O B3a-
€MO/lisI KOpUCTYyBaya 3 iHTeP(hENCcoM He BiIKJIALAETHCS
(OHOBUMM MpOLECAMU a00 CKPUITAMMU.

— CLS (Cumulative Layout Shift): 0 — e1emMeHTH iH-
Tepdeiicy cTabiibHI Mia Yyac 3aBaHTAXKEHHSI, 1O CBiIYUTD
PO SIKICHY BEPCTKY.

— Ingekc wBuakocTi: 1.1 ceKyHaAu — LBUAKICTb Bi-
3yaJIbHOI'O PEHJAEPUHTY CTa0LIbHO BUCOKA.

IMpencrapneni daktu (auB. puc. 3) JAEMOHCTPYIOTb,
110 BUKOPMUCTAHHS aHiMalii, KOJM BOHA BUKOHYETbCSI
BiIMOBiAHO 10 BU3HAYEHUX HANKpALIMX MPAKTUK, MOXE
MPU3BECTU A0 JAiACHO BUCOKUX PE3YJILTATIB MPOAYKTUB-
HocTi (auB. puc. 4) [8, 10]. 3okpema, BUKOpUCTaHUI 10~
natok BukopuctoByBaB RepaintBoundary mist i3ossiuii
aHIMOBaHMX obJjacTeil, MiHiMi3yBaB BUKIUKMU SetState()
Ml 4Yac PEeHAEPUHTY Ta BUKOPUCTOBYBAB JIMLUE JIETKi
kpusi (Curves.easeInOut, Curves.linear).

MoxkasHukn Lighthouse meTpuk y Flutter-sacTocyHky
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Puc. 3. Tlokas3nuku Lighthouse meTpuk

Po3noain ouiHok Lightl’ge&se ans Flutter-3acTocyHky
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Puc. 4. Po3nonin oninok Lighthouse

OkpiM BUMIpIOBaHHS €(PEKTUBHOCTI, BAXKJIMBO BU-
MIpIOBAaTH [JOCTYMHICTh. Haifyacrile 3ycTpiyatoThcs
Taki npo6jaeMu: BigcyTHICTh HaeXKHUX albTepPHATUBHUX
onucis (alt) mig aHiMOBaAaHUX KHOTOK i OaHEPiB.

OOMeXeHHsI MacluTaOyBaHHsI, BCTAHOBJEHE AUPEK-
TUBOIO user-scalable=«no», poOUTb DOAATOK HEIOCTYII-
HUM JUIS1 IIOJEN 3 TIOPYLIEHHSIMU 30DY.
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BigcyTHiCTh 1OCTaTHLOTO KOHTPACTY B ACSIKUX aHi-
MOBaHMX €JIeMEHTax (HAIIPUWKIIa[, TEeKCT Ha KOJBOPOBIl
KHOTIIi), 1110 He Bianosinae Bumoram WCAG.

Lli Heponiky xapakTepHi A O0AaTKiB, A€ aHiMallis
JIOCSTAETHCS 32 IOTTOMOTOK KACTOMHMX BiJIKETIB, SIKi HE
MalOTh HAJIEXKHOT CEMAHTUKKM Ta JOCTATHbLOT MiATPUMKH
atpudyTiB ARIA.

g cpusiHHSL IHKJIIO3UBHOCTI pO3pOOHUKAM peKO-
MEHOYETHCSI BUKOPHUCTOBYBATH BiIKeTH CEMaHTUKHU IS
BU3HAYEHHSI aHIMOBAHOTO KOHTEHTY, MOBHICTIO MpOTEC-
TYBaTH JOJATOK 3 YBIMKHEHUMMW (HYHKIISIMA CUCTEMHOT
nmoctynHocTi (TalkBack, VoiceOver), nomaTu JIOTIKY ISt
BUMKHEHHS1 aHimauii, konu MediaQuery.of(context).
disableAnimations OLIiHIOEThCS SIK true.

OTpumaHi pe3ysbTaTd CBimIaTh Mpo Te, 110 ¢dpeiim-
Bopk Flutter minTpumye HafiitHuil Ta yHiBepcaTbHU iH-
CTpyMeHTapiii Jj1s1 CTBOPEHHSI aHiMallii 3 MPUIAHATHUMU
TEXHIYHUMU MOKA3HUKAMU MPOAYyKTUBHOCTI. BonHouac,
11100 3p0OUTH KOPUCTYBALIbKUIA TOCBi CIIpaB/i SKiCHUM,
HEOOXiTHO HE JIMIEe CTEXKUTU 32 TAKMMU MOKAa3HUKAMU,
sk FPS a6o LCP, ane it BnpoBamKyBaTy iHKIO3UBHI pi-
ILIEHHSI, SIKi 3aI0BOJIbHSIOTh Pi3HOMAHITHI ClLieHapii BU-
KOpPUCTAHHS, 30KpeMa, BUMOTH JIIOIEeW 3 Bagamu 30py
200 OMOPHO-PYXOBOTO arapary.

TiibKKY 3aBASIKM KOMILIEKCHOMY MiIXOly MOXHA ra-
paHTyBaTH €(PEKTUBHICTb, CTAOLIbHICTh i 3pYIHICTh BU-
KOpUCTaHHs LIM(POBOro MpoAyKTYy Ha BCiX PiBHSIX B3a-
EMO/Ii.

5. Poub inkao3uBHux anivauiii y Flutter-zacrocynkax

[HKITIO3UBHICTE B aHiMalilHOMY HOM3aiiHi Bimirpae
HaI3BMYAlHO BaXKJIMBY POJIb Y PO3poOIli CydaCHUX MO-
oinpHux gomatkiB. Flutter, sk KpocmaaTdopMeHHU
¢peitMBOpPK, 103BOJISIE CTBOPIOBATH Bi3yaJlbHO TPUBa-
0JIMBi, MJaBHI Ta iHTepPaKTUBHI iHTepdeiicu. Y Toii xe
yac, HaaMipHe ab0o0 HempaBUJIbHE BUKOPMCTaHHSI aHi-
Mallii MoXe CTaTu 0ap'epoM IJIs HEeSIKUX KOPHUCTYBadiB,
0COOJIMBO THUX, XTO MA€ MOPYIIEHHS 30DY, BECTUOYISPHI
posnaau abo YyTJIMBICTb IO PYXY.

Jliogu 3 TaKUMU TNOPYLIEHHSIMU MOXYTb BiJl4yBaTu
nrcKoMpopT abo BTpaTy KOHTPOJIIO IIPH B3aEMOIII 3 aHi-
MOBaHUM iHTepdeiicoMm. Hanmpuknan, aHimauis, sika He
Mag€ JIOTIYHOI0 KOHTEKCTY a00 3aHaATO IIBUIKA/TOBiIb-
Ha, MOX€E YCKIAIHUTU HABIrauiio.

CaMe TOMYy IHKJTIO3WBHWI TMOXid IO TIPOEKTY-
BaHHSl aHiMallii BUMara€e BpaxyBaHHSI KOpPUCTYBallb-
KHUX HajalTyBaHb, Takux sk MediaQuery.of(context).
disableAnimations, siki BKa3yloTb Ha HEOOXiMHICTb MiHi-
Mi3yBaTu a00 BiIKIIOUUTU PYXOMi €JIEMEHTH.

Flutter TakoxX MiATPUMYE BUKOPUCTAHHS BiIXeTy
«CemaHTHKa», KW MO3BOJISIE O3BYUYyBaTU KOHTEHT i
MPOTOBOPIOBATHU 1ii, BUKJIMKaHI aHimallieto. Llg dyHkitis
rapaHTye, 1O TaKi MPOrpaMu Uil YUTAHHS 3 €KPaHy, SIK
TalkBack i VoiceOver, 3MOXyTh MPaBWJIbHO iHTEPIIPETY-
BaTy AMHAMIYHI 3MiHU B iHTeperici.
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Ha ocobnuBy yBary 3acayroBye crnenudikauis ARIA
Authoring Practices Guide (APG), agantoBaHa ajisi av-
3aitHy Flutter. Xoua Flutter He BukopuctoBye HTML
oe3nocepentbo, npuHuunu APG — Taki sik nepenbauy-
BAHICTb, JIOrYHA HaBiralisi Ta JOCTYIIHICTb /Il aJlbTEP-
HATUBHUX TMPUCTPOIB BBEACHHS — 3JIMIIAIOTBCH AKTY-
AJIbHUMU.

Po3poOHUKM MOXYTh CHiIyBaTU LUM MPUHLIMUIIAM,
100 3a6e3meunTy KoM(hOpT ISl BCiX KOPUCTYBAUiB He-
3QJIEXKHO BiT IXHIX (Di3UIHUX MOXKIIMBOCTEN.

Takum 4yMHOM, METOIO aHiMallii JAOCTYIHOCTI € He
JIMIIE MiHiMi3alisi KOTHITUBHOTO HaBaHTaXEHHs, aje i
3a0€3IeYeHHsI TOro, 100 aHiMalliiiHWi 11ap HaJaBaB q0-
CTyI 10 (DYHKITIOHATBHOCTI JOMATKY, a He 0JIOKYBaB 1OT0,
a OTXe, CIPUSIB KPallliil B3a€MO/ii 3 KOPUCTYBAYEM.

6. IHCTpyMeHTH 1JIs1 OIiHKH iHKJIIO3UBHOCTI

106 ouinutu siKicte moctynmHocTi a”imanii Flutter,
PO3POOHUKNW MOXYTb BUKOPMCTOBYBAaTHU KijlibKa iHCTpPY-
MEHTIB, SIKI MIPSIMO YW OINOCEPEJAKOBAHO MiATPUMYIOTh
TECTYBAHHSI JOCTYIHOCTI:

Flutter DevTools no3Bojisse mnpodilioBaTH MPOAYK-
TUBHICTb aHiMallii, 1110 Aa€ 3MOTY BUSBUTU (pU3U, 3a-
TPUMKHU Ta MepeBaHTaAXXEHHS rpadiyHOro MOTOKY.

Lle BaxnuBo 11 3abe3nedyeHHs IJIaBHOI aHimallii,
0COOJIMBO Ha MPUCTPOSIX 3 HU3bKOK OOYMCIIIOBAIbLHOIO
MOTYXXHICTIO.

Lighthouse (y BeG-Bepcisix momartkis Flutter) — mo-
3BOJISIE aHaJi3yBaTU IOCTYITHICTb, 30KpeMa BUSIBISITU
npobsieMu 3 KOHTPACTHICTIO, HECTaHAAPTHI eJeMEeHTHU
KepyBaHHS, a TAKOX BKa3ye Ha mpobJieMu 3i 30ilblIeH-
HSIM MacluTady abo BiIKJTIOUEHHSIM 3BYKY B JIMHAMIYHO-
MY KOHTEHTI.

TalkBack (Android), VoiceOver (i0S) — oCHOBHI cuc-
TEMHi iIHCTPYMEHTH, L0 BUKOPUCTOBYIOTHCS IS TECTY-
BaHHS O3BYYEHHS €JIEMEHTIB, 30KpeMa, IMicjsl aHiMalliii-
HUX IEPEeXOiB a00 MOSBY HOBUX BimkeTiB [6].

Screen Reader Testing — pyJHe TecTyBaHHS 3a ydac-
TIO KOPUCTYBa4iB 3 OCOOJMBUMU MOTpedamMu abo aBTO-
MAaTU30BaHE TECTYBAaHHS 32 NOMOMOTOI0 eMYJISITOPiB, 110
JIO3BOJISIE IEPEBIPUTU, HACKUIBKM JIOTIYHOIO € CTPYKTYpa
aHiMOBaHOTO iHTepdeiicy st CTOpOHHIX mporpam. Xova
y Flutter e HeMae MOBHICTIO HATUBHOTO MAacIITaOHOTO
IHCTPYMEHTY TECTYBaHHSI JOCTYMHOCTI aHiMauii, sIKWM
MOXHa MOpPiBHATU 3 axe a00 WAVE y BeO-cepenoBulli,
iloro BOymomaHa iHTerpauisg 3 Lighthouse, DevTools
Ta BIAMOBIAHICTL KepiBHMUM mpuHLMNaM Material
Accessibility nae po3podHUKaM iHCTPYMEHTU, HEOOXiaHi
IUJIST BUSIBJIEHHSI Ta YCYHEHHs 6ap'epiB.

BucnoBkn

Animauig y Flutter — 4ynoBuil cnoci® MigBUIIMTH
Bi3yaJlbHy NpUBAOJMBICTb, 3pOOMTH HaBirauiro edek-
TUBHIIIIOIO Ta 3MEHIIMTH KOTHITUBHE HABAHTAXXEHHS Ha
KOpHCTyBaya.
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OnHak ayxe BaXJIMBO, 1100 IX 3aCTOCYBaHHSI HE M0-
pyLyBaJO MPUHUMITIB JOCTYMHOCTI, OCKiIbKM HaaMip-
Ha a00 HEKOHTPOJIbOBAHA aHiMallid MOXE CIPUYUHUTU
npobemMu y B3aeMO/ii 3 iHTepdeiicom mis ozaeit 3 00-
MEXEeHUMHI MOSKJIMBOCTSIMU.

HocnimkeHHs TiATBEpAWSIO, 11O 3a YMOBU JIO-
TPUMaHHSI ~ pEKOMEHHAliil 1040  MPOAYKTUBHOCTI
(RepaintBoundary, ontumisatis setState, mpodintoBan-
Hst yepe3 DevTools) Ta moctynmHocTi (Semantics, Media-
Query.disableAnimations, cuCTeMHi 34MTyBa4i €KpaHy)
Flutter mo3Bossie cTBOPIOBATH iHTEPAKTHMBHI Ta iHKITIO-
3UBHI iHTepdeiicu.

Taki iHctpymenTu, gk Google Lighthouse, Flutter
DevTools, a Takox pekoMmeHaanii Material Design
Accessibility Ta ARIA APG HapaioTh po3poOHUKaM 3a-
cobu 11 BceOiYHOT OLIHKY Ta MOKPAIIeHHsT aHIMOBaHUX
iHTepdeiiciB.

TakuM 4YUHOM, MOENHAHHSI MPOMYKTUBHOCTI, €CTe-
TUKU Ta iHKJIO3UBHOCTI B peanizauii animaiii Flutter
€ OCHOBOIO IS BHCOKOSIKICHOIO MOOiTbHOTO HOOCBIfY,
SIKMI BpaXOBY€E MOTpPeOM HAWILIMPIIOI ayAuTOpii — He3a-
JIEXKHO BiJ iXHiX (pizsMyHUX a00 KOTHITUBHUX 31i0HOCTE.

KondaikT inTepecis
ABTOpPU 3asIB/ISIIOTh, 110 HEe MaloTh KOHQJIIKTY iHTe-
peciB.

Crnmcok uKepen:

[1] Flutter documentation: Animations overview. URL: https://
docs.flutter.dev/ui/animations/overview

[2] Flutter Performance profiling with DevTools. URL: https://
docs.flutter.dev/tools/devtools

[3] Web Vitals. Google Developers. URL: https://web.dev/
articles/vitals

[4] Material Design — Motion principles. Google. URL: https://
m3.material.io/styles/motion/overview/how-it-works

[S] Accessibility in Flutter. Flutter documentation. URL: https://
docs.flutter.dev/ui/accessibility-and-internationalization/
accessibility

[6] TalkBack screen reader for Android. Google Support.
URL: https://support.google.com/accessibility/android/
answer/6007100?hl=en

[7] Lighthouse. Google Developers. URL: https://developer.
chrome.com/docs/lighthouse/overview/

[8] Semantics Widget. Flutter API Reference. URL: https://api.
flutter.dev/flutter/widgets/Semantics-class.html

[9] MediaQuery class — Flutter. URL: https://api.flutter.dev/
flutter/widgets/MediaQuery-class.html

[10] Animations in Flutter. URL: https://codelabs.developers.
google.com/advanced-flutter-animations#0

Haoitiwaa do pedkoaeeii 03.04.2025

51



