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OCOBEHHOCTH PA3PABOTKH HHTEPAKTUBHOI! OUHHTEPQEFICA OBYYAIOIIEN
HUI'PBI U1 AETEHN C 3AIEPKKOU PA3BBUTUSA

AHHOTAIUSA

Lesbr0 JAHHOTO UCCIIEAOBAHUS SIBISIETCS aHAJIM3 U IPAKTHYECKasl peaan3alus IOAX0I0B K pa3padoTke
WHTEPAaKTUBHOTO TIOJIH30BATENBCKOTO MHTEpdeiica o0yJaromnei urpsl As JAeTeil ¢ 3aJepKKOi pa3BUTHSA C
y4ETOM UX KOTHUTHUBHBIX, CEHCOPHBIX M TICMXOAMOILMOHAILHBIX 0COOCHHOCTEH. B pabore paccmarpuBaroTcs
NPUHOUIIB TPOCKTUPOBaHUS HHTepdeiica, OpUEHTUPOBAHHOTO HA MHKJIIO3MBHOE B3aUMOACUCTBHE H
CHIDKCHUE KOTHUTHBHOH Harpy3ku. Ocoboe BHUMaHUE yIenseTcsl alaiTHBHOCTH HHTepdeiica, apXUTEKType
MOJIb30BaTEIbCKUX KOMIIOHEHTOB M CHCTEME OOpaTHOW CBfA3M KaK KIFOYEBBIM (DAaKTopam TOBBIIICHUS
spdexruBHOCTH 0OyueHus. B crarbe mpeacTaBieH OpuMep MPOTPaMMHON peanu3aliyd aJanTHBHOTO
HUHTEP(ENCHOr0 KOMIIOHEHTA C MCIOIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHH pa3pabOTKU MOJIb30BATEIbCKUX
uHTepdeiicos. [lomydeHHbIe pe3yIbTaThl MOATBEPIKAAIOT, YTO KOPPEKTHO CIIPOSKTUPOBAHHBIA HHTEPAKTUBHBIH
UHTEpQEHc CrImocOOCTBYET MOBBIMICHUIO MOTHBALUH, YIYUYIICHHIO BOCHIPHATHS Y4eOHOro Marepuana |
(hopMUPOBAHHIO TOJIOKUTEITHHOTO OITBITa B3aUMOIECHCTBHUS ¢ IU(POBOI 00pa30BaTeNIFHON CPENIO, UTO JeNIaeT
MPEIIOKEHHBIE PEILICHNUS IEPCIIEKTUBHBIMY [UI IPUMEHEHHSI B MHKJIFO3UBHOM 00pa30BaHUM.

KaroueBsie ciaoBa: VHTepakTuBHBIA uWHTepdelc, ananTHBHBIA HHTEpQEic, WHKIIO3UBHOE
o0pasoBaHue, reiMuQUKaLus, aganTHBHOEe 00ydeHue, HuQpoBbie 00pa30BaTeIbHbBIE TEXHOJIOTHH

BBenenne. B ycioBusX akTHUBHOTO pa3BUTHS LUGPPOBBIX 00pa3oBaTeNbHBIX TEXHOJIOTHH
o0yJaroIne Urpbl 3aHUMAIOT 0CO00€ MECTO B CUCTEME MHKIIIO3UBHOTO 00pa3oBanus [1], BeICTymas
3(p(PEeKTUBHBIM HHCTPYMEHTOM HOIJIEPKKU JeTed ¢ 3aaepxkkoil pazsutus [2]. CoBpeMmeHHBIE
HCCIIEIOBAHUS IEMOHCTPUPYIOT BBICOKUI MOTEHIIMAI aJallTUBHBIX 00YYarOIINX UT'P, OCHOBAaHHBIX Ha
MCIOJIb30BaHUH NCKYCCTBEHHOI'O MHTEIJIEKTA, MAIIUHHOTO 00yUY€HHsI ¥ TEXHOJIOIMH UMMEPCUBHOIO
B3aMMOJICUCTBUS, B KOHTEKCTE€ IEpCOHAIM3AlMKU O0O0pa30BaTEIbHOIO IIpollecca U pa3BUTHUS
KOTHUTUBHBIX M KOMMYHHMKAaTUBHBIX HaBBIKOB Yy JeTell ¢ o0coObIMH 00pa3oBaTesIbHBIMU
norpebHocTIMU  [3]. BMmecre ¢ Tem aHanmM3 CyIIECTBYIOIIMX pEIIEHUH IOKa3bIBaeT, 4YTO
MPAKTUYECKHE aCMEKThl IPOEKTUPOBAHMS WHTEPAKTHBHOIO IOJIB30BATENILCKOrO HHTepdeiica
OCTAIOTCsI HEJOCTATOYHO (POPMATN30BaHHBIMU U TPEOYIOT OT/EIBHOTO PACCMOTPEHUS.

WuTepakTuBHBI UHTEpdeiic oOydaromieid Wrpbl SBISETCS KIIOYEBBIM KOMIIOHEHTOM
nudpoBoro 006pa3oBaTEIBHOTO MPOAYKTa [4], MOCKOJBKY MMEHHO Yepe3 HETro OCYIIECTBISETCS
OCHOBHOE B3auUMOjIelicTBUE peOEHKa ¢ UTpoBOM M yueOHOHM cpemoil. [lis nereit ¢ 3amepikkoit
pa3BUTHS XapaKTepHbl OCOOCHHOCTH BOCHPHATHS MH(OpMalUU, OrpaHUYEHHBIH 00BEM BHUMAaHMUS,
MOBBIIIEHHAS. YTOMJIIEMOCTh M UyBCTBUTEJIBHOCTH K BHU3yaJIbHBIM M 3BYKOBBIM CTHMYJaMm. B 3Ton
CBSI3M TPAJUIMOHHBIE IMOAXOJbl K MPOEKTHPOBAHUIO HHTEP(EHCOB OKa3bIBAIOTCS HEIOCTATOYHO
3G GeKTUBHBIMU M TpeOYyIOT aJanTaluu ¢ YYETOM IICHXOJIOTrO-IeJarorndeckux OCOOCHHOCTEH
ueneBoi aynutopuu. Takum oOpa3zom, 3a1aya pa3pabOTKU MHTEPAKTUBHOIO MHTep(elica BRIXOIUT
3a paMKH UCKJIFOUMTEIBHO TEXHUUECKOM MPOoOIeMbl U TPUOOPETAET MEKIUCIUIUTMHAPHBIN XapakTep.

Llenbto maHHOW HMCCNIEAOBATENbCKOM pabOTHI SBISETCS aHAIM3 U MPAKTUYECKas peanusarius
MOJIXO/I0B K pa3paboTKe MHTEPAKTUBHOIO MHTepdelica 00ydaromei urpel i AeTeil ¢ 3a1epKKon
pa3BUTHS HA OCHOBE MPHUHIMIIOB JOCTYNHOCTH, aJalTHUBHOCTH M HWHKIIO3MBHOrO Au3aiiHa. B
KauecTBE MPOJODKEHUSI paHee MTPOBEAEHHOTO UCCIEA0BAHUS [5] aKIEHT AeaeTCsl Ha MHKEHEPHBIX
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U MHTEP(EHCHBIX pelIeHusX, odecrneunBaromux PPEeKTUBHOE B3aUMOJCHCTBUE TOIH30BATENS C
UTPOBOM Cpeoi.

MeTtoasb! uccieaoBanus. [IpoekTupoBanue HHTEPAKTUBHOTO HHTEpdetica 00yyaromeil urpsl
JUig AeTed ¢ 3aJepkKKOM pa3BuUTHS TpeOyeT yuéTa MNPHUHIMIIOB YHUBEPCAJIBHOTO IU3aiiHa U
WHKJIIO3UBHOTO B3auMojeictBus. WHTepdeiic nomkeH olecmeynBaTh MPOCTOTY BOCIPHUSTHA,
MPe/ICKa3yeMOCTh MOBEACHUS JIEMEHTOB U MUHUMH3ALMI0 KOTHUTUBHON Harpysku. V30bITouHas
BU3yaJIbHAsl HACBHIIIEHHOCTh, CJIO)KHAs HABUTalUsl M PE3KWe aHMMAIMOHHBIE A(PQPEKTHl MOTYT
HEraTHBHO CKa3aThCs HA KOHLIEHTPAIlMM BHUMaHUS U SMOIIMOHATILHOM COCTOSIHUU pebEHka. B cBs3u
C 3TUM 0c000€ 3HaUEHHUE MPUOOPETAIOT TAKHE XapaKTEPUCTHKU HHTEp]eiica, KaKk KPyITHbIE 3JIeMEHTHI
yIpaBJi€HUs, OIPAaHWYEHHAas LIBETOBas NaJIUTpa, 4YETKas BU3yallbHas wuepapxus [6] u
[I0CJIEZI0BATEIbHAS JIOTHKA B3aUMOJICHCTBUS.

Apxurektypa uHTepdeiica oOyyaromieil WUrpbl, Kak HpPaBUIO, CTPOUTCA IO MOIYIHLHOMY
OpUHOUIY [7], 9TO TO3BOJIAET pa3leNuTh (PyHKIMOHAILHOCTh HAa HE3aBHCHUMBbIE KOMIIOHEHTHI U
YOPOCTUTh JAAJIbHEHIIEEe pa3BUTUE CUCTEMbl. B paMkax JaHHOTO MCCIIEOBaHUS BBIICISIOTCA
OCHOBHBIE HMHTEp(EHCHBIE MOIYNH, BKIIOYAIOIINE SKPaH MPUBETCTBHS, UTPOBOE MPOCTPAHCTBO,
MaHeNnb MOJACKAa30K, CHCTeMYy OOpaTHOM CBsi3W W 9SKpaH pe3ynbratoB. I[lomoOHas cTpykTypa
obecrieynBaeT THOKOCTh HWHTEpdeiica W BO3MOXHOCTH €ro aJanTalid IO WHIWBHIYyaJIbHbIC
0COOCHHOCTH TOJIb30Bareds [§] 6e3 CylecTBeHHBIX U3MEHEHHI B MPOTPAMMHOM JIOTHKE.

[IpakTudeckas peanu3ansi HWHTEPAKTHBHOTO HHTep(deiica MOXEeT ObITh BBINIOJIHEHA C
WCIOJIb30BAaHUEM COBPEMEHHBIX OMOIMOTEK pa3pabOTKU MONb30BaTENbCKUX HHTEpdeiicoB. B
KauecTBE MpUMEpa pPacCMOTPUM pealM3alHIi0 aJalTUBHOIO HMHTEP(PENCHOr0 KOMIOHEHTa
oOyyarorieil urpsl Ha ocHoBe OuOmuoreku React. JlaHHBINT KOMIIOHEHT IEMOHCTPUPYET MEXaHHU3M
JUHAMUYECKON ajanTaluy CIOXHOCTH 3agaHus [9] B 3aBUCHUMOCTH OT YCHEIIHOCTHU JEHCTBUM
MOJIH30BATEISA, YTO SIBIISIETCS BAKHBIM DJIEMEHTOM NIEPCOHATU3UPOBAHHOTO 00yueHus [10].

Tabnuua 1 — OcHOBHBIE 3Tanbl pazpaboTKH 00yYaroIIel Urpsbl

Jtan pa3padoTku Conep:xanue 3Tana Hcnoab3yembie
TEXHOJIOTHHU
AHnanuz Omnpenenenrne 0COOCHHOCTEN 11ETIEBON ayIUTOPUN UX-uccnenoBanus
TpeOoBaHuUM U MHTep(eNCHBIX OrpaHuYeHU
[TpoextupoBanue | Pa3zpaborka cTpyKTyphl HHTEpEiica u crieHapreB Figma, UX/UI
Ul B3aUMOJCHUCTBUS
Peanuzanus [IporpamMmHas peanuzanus HHTEPPENCHBIX React, JavaScript
KOMITOHEHTOB
AnanTamus Hactpoiika tuHaMU4eCcKON CI0KHOCTH U React Hooks
00paTHOii CBSI3U
TectupoBanue [TpoBepka ynoOcTBa U cTabMIBHOCTH HHTEpDEiica User testing

WuTtepodeiic oOyyaroieil urpsl peaan3oBaH 10 KOMIOHEHTHO-OPHEHTUPOBAHHOM apXUTEKTYpe,
4T0 00ECHeYrBaeT MOIYJIBbHOCTb, MACHITA0MPYEMOCTh M TOBTOPHOE HCIOJIb30BAaHHE 3JIEMEHTOB.
OCHOBY apXHUTEKTYpbl COCTABIISIOT HE3aBUCUMbIE MHTEP(ENCHbIE KOMIOHEHTBI, KaXK/IbIi U3 KOTOPBIX
OTBEYAET 3a OTAENbHYIO ()YHKIIMIO UTPOBOTO B3aUMOCHCTBUSI.

Tabmua 2 — KiitoueBble nHTepheicHbIe KOMITOHEHTHI

Komnonent Hasnauenue
TaskCard OTtobpakeHre 00yJaroero 3a aHus
FeedbackPanel OOparHas CBsI3b I10JIb30BATEIIO
DifficultyController AnanTanys ypoBHS CIOKHOCTH
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ProgressIndicator OTtobOpaxenwue mporpecca

ResultScreen HToroBsie pe3yabraTsl

PesyabTarsl n 00cyxaeHue

IIpoexTnpoBanue uHTepdeiica. B kauecTBE OCHOBHOIO S3bIKa Pa3pabOTKU HCIIOJIb30BAJICS
JavaScript, a mns peanu3anuu TOJB30BAaTENbCKOrO HHTep(eiica — Oubnuorexka React,
obecrieynBarolas JAEKJIApaTUBHbBIN IMOAXOJL K CO3JaHUI0 HMHTepdeicoB M yaoOHYyr pabory c
COCTOSIHUEM KOMIIOHEHTOB.

B mnpouecce mnpoexktupoBaHus HHTepdelica ocoboe BHUMaHHE YAEISIOCh OpraHu3aluu
yIpaBJIEHUS] COCTOSIHUEM NpHtokeHus [11], mockoapKy KoppekTHas 00paboTKa MOIb30BaTeIbCKIX
JecTBUi M ajgantanus uHTepdeiica B peaJbHOM BPEMEHHU SIBISIOTCS KPUTHUYECKU BaXKHBIMM JJIS
noJ/iepKaHusl yCTOMYMBOM MOTHBaluM pebEHka. B ycnoBusx oOydaromeid HUIpel COCTOSIHHE
uHTepdeiica oTpaxaeT He TOJbKO TEKYILUI JTal BBIIOIHEHUS 3a/laHus], HO U YPOBEHb CIOXKHOCTH,
YCIIEUIHOCTH ACUCTBUI TOIB30BATENs], HEOOXOIMMOCTh OTOOPAXEHHUS MOJICKA30K U (hopM 00OpaTHOMH
cBs3u. s peanmzanuu JaHHOTO MEXaHM3Ma HCIOJb30BAIMCh BCTPOEHHBbIE cpeicTBa React, B
yacTHOCTH Xyku useState u useEffect, mo3Bomstonue oTclie)KuBaTh W3MEHEHHS COCTOSHUSA U
CBOEBPEMEHHO OOHOBJIATH BU3YyallbHOE IIPEJICTaBICHUE UHTEpdeiica.

Jlornka B3auMOAEWCTBUS TOJNB30BATENsl C UTPOBBIM MHTEP(EHCOM CTPOHUTCS TO MPHUHIUITY
coObITuitHON Mozpenu. Kaxnoe nelictBue pebEHka (BbIOOp OTBETa, Ha)KaTue KHOIKH, 3aBEpIICHUE
3a[jaHusl) HHUIUUPYET COOBITHE, KOTOPOe 0OpabaThiBaeTCs COOTBETCTBYIOIIMM KOMIIOHEHTOM. Ha
OCHOBE pe3yJIbTaToB 00pabOTKU COOBITHS CUCTEMA IPUHUMAET peleHre 00 U3MEHEHUH TapaMeTpPOB
uHTep(delica: MOBBILUEHUU WM TOHWXKEHUM YPOBHS CIIOXKHOCTH, OTOOpaXXEHMM IOJICKA3KH,
BU3YaJIbHOTO MOOLIPEHUs JINOO MPESIoKEeHNs: TOBTOPHOM NonbITKU. Takol mojaxox obecrieunBaet
IPEICKa3yeMOCTh IMOBEIECHUs HWHTepdeiica M CHUXKACT KOTHUTHUBHYIO HAarpys3Ky, IOCKOJBKY
N0JIb30BaTeNb CTAIIKMBAETCS C OTPAHUYEHHBIM U JIOTHUECKH MTOCIIE0BaTEIbHBIM HA00POM JIeCTBUH.

Ananrtanus CII0)KHOCTH peanu3yeTcsl KakK OT/eIbHBIN JJOTHYECKUN MOAYIIb, U30JIHMPOBAHHBIN OT
BU3yaJbHOM wYacTu uHTep(eiica. DTO TMO3BOJSET M3MEHATh ANTOPUTMBbl ajanTanuu  6e3
HEoOXOAMMOCTH NepepaboTKU MOJIb30BaTeIbCKOro MHTepdelica B 1enoM. B TekymeM mportotumne
WCIIOJIB3YETCs NTPaBUIIO NOIIArOBOM ajanTanui [12], mpu KOTOpOM yCIEIIHOE BBIITOJIHEHNE 3aJaHuUs
IPUBOAMT K MOCTENIEHHOMY YBEJIMYEHHIO CJIOKHOCTH, a Cepurs OIIMOOK — K €€ CHUKEHHUI0. JlaHHbII
MEXaHM3M COOTBETCTBYET IeJaroruuyeckoMy MPHHLUIY 30HBI Omkaifmero passutus [13] wu
CIOCOOCTBYET MOAJEPKAHUIO ONTUMAIILHOTO YPOBHS YU4eOHON Harpy3Ku.

Cuctema oOpaTHOM CBSI3M MHTETPUPOBAaHA BO BCE KIIIOYEBBIE 3Talbl UTPOBOTO Mpolecca U
BBITOJIHSET HE TOJIBKO HHPOPMHUPYIOIIYI0, HO M SMOLMOHAJIbHO-PETYIATUBHYIO0 pyHKIMIO. /14 nereit
C 3aJepXKKOM pa3BUTUS OCOOCHHO BaXXHO TIIOJIyY€HHE HEMEUIEHHOTO IOJOKUTEIBHOTO
nonkperienus [14], mostomy B wuHTepdeiice HCIOMB3YIOTCS HEUTpalbHBIE W TO3UTHBHBIC
(bOpMYTUPOBKH, MSTKHE I[BETOBBIE AKLEHTHl M HEHaBA34UMBBIE BU3yalbHble 3¢ ¢ekTsl. [lpu sTom
UCKJIIOYAIOTCA pEe3KHe 3BYKOBBIE CHUTHAJIBI W JUHAMHYECKHE aHUMAlMM, CIIOCOOHBbIE BbI3BATh
nepeBo30y KAeHNe UM OTBIICUeHHE BHUMaHus [15].

JlononHuTenbHO UHTEpdENHC NOAAepKUBAET 3JIEMEHThl aJanTHUBHOW JocTtymHocTd [16],
MO3BOJISIIOIME HACTPaWBaTh BHU3YyalbHblE MapaMeTpbl MO WHAMBHUIYyaJIbHbIE OCOOCHHOCTH
nonp3oBarenss. K TakuM mnapameTpaM OTHOCSTCS MaclITaOMpPOBAaHUE 3JIE€MEHTOB YIIpaBIICHUS,
W3MEHEHUE KOHTPACTHOCTH IIBETOBOM CXEMBI, a TaK)K€ BO3MOXKHOCTb OTKJIFOUEHHUS aHUMAaluil.
Peanuzanusi naHHbIX (QYHKIHMA [O3BOJIIET MCHOJIB30BaTh OOYYAIOUIYIO HWIPYy B YCIOBUAX
MHKJTI0O3UBHOTO 00y4eHus [ 17], Bkirodas gereit ¢ HapylneHUsIMU BHUMaHMsI, MOTOPUKU U CEHCOPHOTO
BOCIIPUSITHSL.

C TOYKM 3pEHHUs] apXUTEKTYpbl UHTEPPEHCHOro peleHns Bce KOMIIOHEHThl OPraHU30BaHbl B
UEPApXUUECKYI0 CTPYKTYpPY, IIe POAUTENbCKHE KOMIIOHEHThI OTBEYAIOT 32 YIPABIECHUE COCTOSHUEM
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U Niepeavyy JIaHHbIX, a IOUepHUE — 3a OTOOPAKEHUE U JIOKAJIbHOE B3auMojencTBre. Takoi moaxon
YIOpOIIAaeT TeCTHpOBaHHE WHTepdeiica, MOBBIIIAET €ro YCTOWYMBOCTh K OIIMOKaM M 0OJeryaet
JaNbHEWIee pacupeHue GyHKIIMOHATBHOCTH, BKITIOYAs MTOIKIIOYCHUE aHATUTUYSCKUX MOIYJICH U
MEXaHU3MOB cOOpa MOJIb30BATEIbCKOM CTATUCTHKH.

Ha pucynke 1 npezcraBiieH S5KpaH MPUBETCTBUS 00YYArOIICH UTPHI, PEaTM30BaHHBIN B paMKax
MPOTOTUIIA WHTEPAKTUBHOrO uHTep(deiica. JlaHHBIA SKpaH BBIMOMHSAET (YHKIUIO MEPBUYHOTO
BOBJICUCHHSI TIOJI30BATENS U (POPMHUPOBAHKS IMOIIMOHATEHO KOM(OPTHOU Cpebl B3aUMOJICHCTBUS.
Hcnonp3oBaHue IpykKeTOOHOTO TEKCTOBOrO OOpalleHUsl, MUHHUMAJIBLHOTO KOJIMYECTBAa 3JIE€MEHTOB
YIOpaBJICHUS U MATKOM IIBETOBOM MAJUTPhI HANPABICHO HA CHUKEHUE KOTHUTUBHOW HArpy3KHU U
TPEBOXKHOCTH Y JAETEH C 3a1€PKKOM pa3BUTHUA.

MpuBeT, gpy>kok! «

[aBan nourpaem n Hayunumcs
pasnaunyatb ¢urypbl 1 Lseta!

P Hauatb urpy

Pucynok 1 — DxpaH npuBeTCTBUS HHTEPAKTUBHON 00yYaroIie Uurpbl 71 IeTeH C 3a1epKKON
pa3BUTHSA

DKpaH TPUBETCTBUSL BKIIOYACT KIIOUYEBBIE JJIEMEHTHI TOJIh30BaTEIbCKOTO HHTEpdeiica:
TEKCTOBOE TPUBETCTBUE, TMOSICHAIONIEE COOOIIEHNWEe, OCHOBHYIO KHOIKY Hadaja WIpPel U
JIEKOpaTUBHbIE BU3yallbHble 3eMeHThl. KHomka «Hauare urpy» BhIIOJIHEHAa B BUAE KPYIHOTO
KOHTPACTHOTO 3JIEMEHTAa C MTOHSATHON MKOHOTPaUKOM, YTO COOTBETCTBYET MPUHIIUIIAM JOCTYITHOTO
U HMHTYUTUBHOIO B3auUMOAEHCTBUA. OTCYTCTBHE BTOPOCTENEHHBIX JJIEMEHTOB HaBUTAllUU
obecrieunBaeT KOHIIEHTPAIMIO BHUMaHUS peOEHKA HA OCHOBHOM JICHCTBUHU.

Ha pucynke 2 mpeacraBieH 5KpaH BBINOJHEHHs OOy4arollero 3aJaHusi, HAlPaBICHHOTO Ha
pa3BUTHE HABBIKOB paclio3HaBaHUs ()OPM U I[BETOB.

[IpeacraBnenHslid  3KpaH  JEMOHCTPUPYET  KIIOUEBbIE  MPUHIUIBI  ITPOEKTUPOBAHUS
WHTEPaKTUBHOTO MHTEpdeiica oOyJaroneit urpsl I ASTeH ¢ 3a7epKKoi pa3BuTus. LleHTpabHBIM
sreMeHTOM HHTepdeiica sBisieTcs GOpMyTUpOBKA 3a/IaHusl, BU3yalTbHO U TEKCTOBO aKIIEHTHUPYIOIIAs
BHMMaHHEe peOEHKa Ha 1eneBoM oObekte («Haiimm durypy: kpyr, kpacHbriiy). Mcnonp3zoBanue
OJTHOBPEMEHHOTO TEKCTOBOTO W TpaUuecKoro MpeICTaBICHHs 3aJaHUsl MO3BOJISIET YYUTHIBATh
pasnuyHble KaHajabl BocmpusaTHsS uHMopmaruu [18] ¥ CHMXKAET BEPOSTHOCTh HEMPABUIHLHOTO
MOHUMAHUS UHCTPYKIHUU.
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3apanve 1us 4

Hangu ourypy:

Kpyr * kpacHbin

Kpyr 3sesga

Ksagpar TpeyronsHuk

PucyHoOk 2 — DKpaH BBITIOTHEHHSI 32/IaHUS 110 PACIIO3HABAHUIO (POPMBI M IIBETa B 00yUaIOIIeH Urpe

B BepxHel yacTu SKpaHa pa3MEIIEH HMHAMKATOpP IPOrpecca, OTPa)KaroIUKW KOJIUYECTBO
BBIIOJIHEHHBIX 33J1aHUM B TeKylled WrpoBod ceccud. JlaHHBIM 37€MEHT peanu3yer (QYHKLUIO
OpPUEHTUPOBAHUS I10JIb30BATENS B UTPOBOM IIPOLECCE U CIIOCOOCTBYET (POPMHUPOBAHUIO OLIYIIEHUS
3aBEpIIEHHOCTH M IPEJICKa3yeMOCTH CTPYKTYphl 3aJlaHHsi, YTO OCOOEHHO BaXKHO Ui JeTed ¢
ITOBBIIIEHHOW TPEBOKHOCTBIO M CHUKEHHOW KOHIICHTPALIME BHUMAHUSA.

OcHOBHas 30Ha B3aUMOJICMCTBUS NpeACTaBlIeHa HA0OPOM KPYIHBIX MHTEPAKTUBHBIX KapTOUYEK C
reoMeTpHUECKUMH (pUrypamu, paznuyaromuMucs o Gopme u 1sety. Kaxaas kapTodka BBIIOTHEHA
B BUJE BU3YaJIbHO M30JIMPOBAHHOIO 3JIEMEHTA ¢ YETKMMH T'paHULAMM, CKPYIVIEHHBIMHM yTJaMH U
MHUHHMMAJIBHBIM KOJIMYECTBOM JIEKOPATHUBHBIX JeTallel. Takoe pelIeHHe CHUKAET BHU3YAIBHYIO
Neperpy>keHHOCTb HHTepdeiica U TOo3BOISIET PeOEHKY COCPEJOTOYUTHCS Ha  BBINOJHEHUHU
KOHKPETHOT0 JEHCTBHUS — BBIOOpE MPAaBUILHOTO BApUAHTa OTBETA.

[IBeTOBOE KOAMPOBAHUE HIIEMEHTOB MCIOJIB3YETCA HE TOIBKO KAK ICTETUUYECKUHN IPHUEM, HO U Kak
(GyHKIMOHATIBHBIM MHCTpyMEeHT oOyueHus. Kaxpas ¢urypa acconuupoBaHa ¢ onpenenéHHbIM
I[BETOM, 4YTO TII03BOJISET OJHOBPEMEHHO pa3BHUBaTh HAaBBIKM KJIAaCCHU(UKALMU MO HECKOJIBKUM
npu3HakaM. [Ipu 3ToM 11BeTOBas majMTpa orpaHu4eHa 0a30BbIMHU, JIETKO PA3INYMMBbIMU OTTEHKAMH,
YTO COOTBETCTBYET PEKOMEHAALUSAM IO MPOEKTHPOBAHUIO HMHTEep(heHcoB g neTel ¢ ocoObIMU
o0pa30BaTeNbHBIMU TOTPEOHOCTAMHU.

HaBuranuoHHas JIoruka 3KpaHa MoCTpPOeHa M0 MPUHIMIYY MUHUMAJIbHOIO KOJIMYECTBA BO3MOKHBIX
nevcteuid. Ilomb3oBaTens B3aMMOJEHCTBYET MCKIIOUUTEIBHO C KAPTOYKAMU OTBETOB, 4YTO
WCKJTIOYAeT ClydyaifHble HaXKaTHSl U CHUYKAeT KOTHUTUBHYIO Harpy3ky [19]. OTcyTcTBre BTOPUUHBIX
KHOTIOK M JIONIOJHHUTEIBHBIX 3JIEMEHTOB YIPaBJIEHUS CIIOCOOCTBYET (POPMHPOBAHUIO MHTYUTHUBHO
MOHATHOTO CLIEHAapHsl B3aWMOJAEWCTBUS M TIOBBIIIAET CaMOCTOSATEIBHOCTh peOEHKa B Ipoliecce
BBITIOJTHEHUS 3aJaHMSL.

Takum oOpa3oM, JHaHHBIA DJKpaH WJUIIOCTPUPYET MPAKTUYECKYIO pealu3aliio IPUHLUIIOB
JOCTYITHOCTH, aIalTUBHOCTH M MHKJIIO3UBHOTO JM3aiiHa, 3aJI0KEHHBIX B apXUTEKTYpy oOydaromien
urpsl. Mcnosp3oBaHume BHU3YaJbHO MPOCTBHIX, JIOTMYECKHM CBA3AHHBIX M IPEICKa3yeMBbIX
uHTepEHCHBIX peleHni co31aéT KOM(OPTHYIO cpely O0y4YeHHs U CIOCOOCTBYET MOJAECP KaHUIO
YCTOMYMBOM MOTHBALIMH MOJIb30BATEIIS.

3aBeplIaroIMM IEMEHTOM I10JIb30BATENBCKOTO CLIEHAPHUS ABJISIETCS SKpaH NOJBEACHNS UTOTOB
BBITIOJTHEHHS 3a/IaHUH, TPEICTABICHHBIA HA PUCYHKE 3.

DOKpaH pe3y/lbTaToB BBHIMONHAET (YHKIUIO MOJIOKUTEIBHOTO TMOAKPEIUICHUs U pedrexcun
y4eOHOH NEATENIbHOCTH, YTO SIBISIETCS OCOOCHHO 3HAYMMBIM Ul JETeH C 3aJep)KKOH pa3BUTHS.
BusyanpHast KOMIO3UMLIUS SKpaHa OPHUEHTHUPOBaHA HAa (POPMUPOBAHHE SMOIIMOHAIBHO KOM(OPTHOTO
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3aBepIIEHHS] UTPOBOM CECCUM M 3aKpEILICHHE OILIylIeHHs ycrexa. LleHTpaibHOe MeCTO 3aHUMAaeT
MIO3UTUBHOE TEKCTOBOE COOOILEHHE, CONPOBOXKAAEMOE IrpaPuIeCKMM CUMBOJIOM JOCTHXKEHUS, UYTO
CIOCOOCTBYET YCHJICHHWIO MOTHBALIMOHHOTO 3(PQeKTa M MOJACPKUBACT yYBEPECHHOCTh peOEHKa B
COOCTBEHHBIX BO3MOYKHOCTSIX.

Monogey! #»

HesepoatHo! Thl cnpaeunca uaeansHo!

100%

[y

LA i

Pucynok 3 — DkpaH noiBeieHHsI UTOTOB U CHCTEMBI IMOOIIPEHHS B 00y4arolei urpe

BaKHBIM 2JIEMEHTOM JKpaHa sBJIAECTCS HAIVISIAHOE NPEACTABICHUE PE3YJIBTATOB BBITOJIHEHUS
3aJlaHuil B YMCIOBOM U rpadudaeckoit popme. OTOOpakeHNE KOJIMUYECTBA MPABWIBHBIX OTBETOB U
JIOMYIEHHBIX OUIMOOK BBIIIOJIHEHO B YIIPOLUIEHHOM (hopMaTe ¢ MCIIOJIb30BaHUEM KPYITHBIX HIPU(PTOB
U KOHTPACTHBIX IIBETOBBIX AaKIIEHTOB, YTO OOJierdyaeT BOCHpUATHE HWH(OPMALKUU U HUCKIHOYAeT
HEOOXO/JMMOCTh  CJIOKHOM MHTEpIpETaliM pPe3ysibTaToB. J[OMOJHUTENbHOE HCHOJIb30BaHUE
MIPOLIEHTHOTO MOKA3aTes T03BOJISIET 00OOIIUTD UTOT BBIITOJIHEHUS 3a/IaHUSI B MHTYUTUBHO ITOHSATHON
¢bopme, He neperpyrxas Moab30BaATENsI AHATUTUIECKUMH JIeTATIIMHU.

Cucrema BusyanbHOTO ToompeHus [20] peaqu3oBaHa MOCPEACTBOM CUMBOJIOB JTOCTH)KCHUH,
TaKMX KakK 3BE3/bI M WIPOBbIE MKOHKHM, KOTOpBIE BBICTYNAIOT B pOJIN HEMATEPUAIBHOIO
Bo3HarpaxaeHus. I[logoOHBI MOAXO0A COOTBETCTBYET MEAarorMyeckuM pEeKOMEHJIALUsIM I10
(bopMHpPOBaHNIO BHYTPEHHEH MOTHBAIMM Y JIeTei ¢ 0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTIMU
U CTIOCOOCTBYET (POPMUPOBAHUIO MOJIOKUTEIBHOTO OTHOLLIEHUS K yueOHO! nearenbHocTu. [Ipu aTom
UCKJIIOYAETCSl COPEBHOBATEIIBHBIN KOMIIOHEHT, KOTOPBIH MOXET BBI3BIBATh CTPECC WJIM YYyBCTBO
Heycnexa.

HaBuranyoHHbIe 2JIEMEHTBI SKpaHa pe3yIbTaTOB OIPAHUYEHBI IBYMS JIOTUYECKU MTOHATHBIMU
JNEUCTBHSMH: TOBTOPEHUE WIPOBOrO 3aJaHMs W BO3BpAT Ha IVIABHBIM HSKpaH. Takoe pemieHue
obecrieynBaeT MpPEICKAa3yeMOCTh  II0JIb30BAaTEIbCKOTO  CIIEHApHUs U MO3BOJSET  peOEHKY
CaMOCTOSITENIbHO BBIOMpaTh JajibHeliee neicTBUEe 0e3 pucka ciyyailHbix omubok. KpymnHbie
MHTEPAKTHUBHBIE KHOMKH C HKOHOTpaUUeCKOi MOIeP/KKOH yIPOIIatoT IPOLecC B3aUMOACHCTBHS U
COOTBETCTBYIOT MPUHIUIAM JOCTYTHOTO U MHKJIFO3UBHOI'O JAU3aiiHa.

Takum o00pa3oM, HKpaH TOJBEAECHUS HMTOTOB HMHTEIPUPOBAH B OOILIYI0 apXUTEKTYpy
nHTepdeiica Kak BaXKHbI KOMIIOHEHT Melaroruyeckoil oopaTHoi cBsizu. OH HE TOJIBKO (PUKCUPYET
pe3yabTaT BBHIMOJHEHUS 33/JaHUs, HO M BBIIOJHIET SMOLMOHAIBHO-PETYISATUBHYIO (DYHKIHIO,
MOAJEp)KUBass HMHTEpec K JanbHeimeMy oOyd4eHH0 U (GOpMUPYS TMOJOKUTEIbHBI OMBIT
B3aUMOJIeHCTBHA ¢ IM(POBOIT 0Opa3zoBaTeIbHOMN Cpeloi.

[IpaxTrueckast anpoOariys pa3pabOTaHHOTO MPOTOTUIIA [TOKa3aja, YTO MOIyJIbHAS apXUTEKTypa
U aJanTHBHAs JIOTUKA UHTEpdeiica mo3BoisaioT 3()(HEKTUBHO YyHpPaBIATh Y4EOHBIM IPOLIECCOM B
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urpoBoit popme. MHTEpdeiic coxpaHseT CTaOMIBHOCTh TOBEACHHUS MPU Pa3UYHBIX CIICHAPHUIX
B3aMMOJCHUCTBUS, KOPPEKTHO pearupyeT Ha OmHOKM TMOoJb30BaTeNss M oOecredyrnBaeT
MOCIIEIOBATEIbHYI0 HABUTAIIMIO MEXAY 3TalaMH WIPbl. DTO IOATBEPXKAACT IeJIeco00pa3sHOCTh
BBIOpAHHBIX TEXHUYECKUX U MPOEKTHBIX PEUICHHH.

BeiBoabl. B paMkax mpoBen€HHOTO UCCIEAOBaHUS ObUT pa3pabOTaH W pean30BaH
BOCITPOM3BOAMMBIN MPOTOTUIl UHTEPAKTUBHOTO MOJIB30BaTENILCKOTO HHTEpdelica o0ydaroei Urpbl
U1 AETEN C 3aJEp>KKOM pa3BUTHS, OCHOBAHHBIM HA MPUHUMIIAX AJANTUBHOCTH, WHKIIFO3UBHOIO
JU3ailHAa M KOMIIOHEHTHO-OPHUEHTHPOBAHHOM apXuTeKTypbl. lloka3aHo, 4YTO MCHOJIB30BaHUE
COBPEMEHHBIX BEO-TEXHOJIOTHH U JEKIapaTUBHOTO IMOAX0/Ia K MMOCTPOSHUIO HHTepdeiica mo3BOJIsSET
peanu3oBaTh AUHAMUYECKYIO aIalTalUI0 CIOKHOCTH 33JaHUN U MEXaHHU3MOB OOpaTHOW CBSI3U B
3aBUCUMOCTM OT JICHCTBHI ToOib30Barens. Peanu3zoBaHHble HHTEp(EHCHBIE KOMIOHEHTHI
o0ecrevnBaT MpecKasyeMoe W HWHTYUTHUBHO TMOHSTHOE B3aUMOCHCTBHE, CIOCOOCTBYIOIIEE
CHIDKCHUIO KOTHUTUBHOW HArPy3KH W TIOBBIIIICHUIO MOTHBAIMH K OOYYCHUIO.

[IpakTrueckass peanu3alys MPOTOTUINA TOATBEPXKIAET IPPEKTUBHOCTH BHIOPAHHBIX
APXUTCKTYPHBIX PEIICHHA M TMPOTPAMMHBIX HHCTPYMEHTOB JJISi CO3JIaHUS MAaCIITaOUPYyeMBIX M
pacimupsieMblx 00y4arolmMX WrPOBBIX cHCTEeM. lVcronb30BaHUE KOMIIOHEHTHON CTPYKTYpPBI
uHTepdeiica obecrieunBaeT BO3MOXXHOCTh TIOBTOPHOTO HCIIOJIB30BAHMS JJIEMEHTOB, YIPOIIAET
COIMPOBOXK/ICHUE MPOrPAMMHOTO MPOAYKTa M MO3BOJSET THOKO aJanTUPOBATh UTPOBYIO CPEdy IOJ
WHJMBHUIyalbHbIE OCOOCHHOCTH TmoOjb30Bateneil. [IpencTaBieHHbIe NPOTpaMMHBIE JIMCTHHTH
JEMOHCTPHUPYIOT TONHBIA MK pPa3paboTku HHTepdelcHOM dYacTu oOydaromed WUrpsl — OT
OpraHu3ali COCTOSIHUS IMOJB30BATEIIsl 10 WHTETpalyH AJalTHBHBIX MEXAHU3MOB M CHCTEMBI
00paTHOM CBSI3U — U MOJATBEPKIAIOT MPUKIIATHON XapaKTep BHIMOIHEHHOTO HCCIIeI0BaHUS.

Hanpapnenust nanpHeifmeir paGoThl: B COOTBETCTBUU C MHIWUBUIYaJIbHBIM IUIAHOM HAy4YHO-
HCCIIEI0BATEIBCKON pabOThl MAarMCTPaHTa, JaTbHEHIIINE UCCIICIOBAHUS TIPEATNOIAraloT pacIupeHme
(GYHKIIMOHAJIBHBIX ~ BO3MOXKHOCTEH  pa3pabOTaHHOTO  MPOTOTHUNA 3a CYET  WHTErpanuu
WHTEJUICKTYaJbHBIX MEXaHU3MOB TIEPCOHANM3AIMU HHTepdeiica, OCHOBAHHBIX Ha aHaJU3E
MOJIb30BaTeNbCKOTO ToBeAeHUs. [lmaHupyercs mpoBeneHHE SKCIEPUMEHTaIbHOW —ampodanun
pazpaboranHoro wuHTep(deiica B peambHbIX 00pa30BaTENIbHBIX YCIOBUAX C yYacTHEM JeTell C
3aJIEPKKOM Pa3BUTHUS MPH CTPOTOM COONIONEHUM ITHYECKUX M MPaBOBBIX HOpM. IlepcrieKTHBHBIM
HAIMPABJICHUEM TAK)XE SABIISIETCS BHEIPEHHE MOAYJIEH aBTOMATHUYECKOTO aHAJIN3a 3MOIMOHAJIBLHOIO
COCTOSIHHMSI TIONIb30BaTelNsl, a Takke pa3padoTka MEXaHU3MOB JTUHAMHYECKON MepecTpoiiku
uHTepdeiica Ha OCHOBE HAKOIUICHHBIX JJAaHHBIX B3aUMOJCHCTBHUS, YTO TIIO3BOJIUT TIOBBICUTH
3¢ dEeKTUBHOCTD M aJaNTHBHOCTH 00YUaIOIIeil UTPHI B IOITOCPOYHON MEPCTIEKTUBE.
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JTAMYBIHJIA KIIIPICI BAP BAJTAJIAPFA APHAJIFAH OKBITYIIIbI OMBIHHBIH,
UHTEPAKTUBTI HHTEP®ENCIH 93IPIEY EPEKIIEJIIKTEPI

Tyiiin

byn 3eprreynmin MakcaTel — JaMybl KelleylilereH Oanajgapfa apHaJfaH OKBITYIIBI OWBIHHBIH
WHTEPAKTUBTI MaiJaanyisl HHTephEnciH a3ipiey Taciiiuepid Taiaay >koHe PAaKTUKAJIBIK TYpAE iCKe achIpy.
Wuxmo3uBTi HUQPIBIK OiiM Oepy >KarqalbIHa OKBITYIIBI OMBIHIAP KAYiICi3, bIHTAJaHIbIPYILBI XKOHE KEKe
epekuienikTepre OeiMaenTeH 0Ky OPTachlH KaJbINTAaCTRIPYABIH THIM/I Kypasisl O0mbIn Ta0buIaasl. Makanana
uHTepdecTi xobamay ke3iHne OananapislH KOTHUTHBTIK, SMOIMMSUIBIK JKOHE KaOBUIIAY epeKIIeNiKTepiH
eCKepy MaceJIeliepiHe epeKIle Ha3zap ayaapblirad. KomkeTiMaiIiK, OeHiMIEITIIITIK XKoHEe HHKITIO3UBTI AU3aiH
KaruJarTapbl, COHMali-aKk MaligananyIibIMEH e3apa dpeKeTTecy MeH Kepi OalnaHbIC KYHeciH YHbIMIACTHIPY
KapacThIPbUIAbI.

3eprrey HoTmKeciHAe 3amadayn Ul/UX TocinmaepiHe )KoHE KOMIIOHEHTTIK apXUTEKTypara HeTi3/leNreH
OKBITYIIBI OHBIH HMHTepQEHCiHIH NPOTOTHIN YCHIHBUIABL. WHTepdelc KypbUIBIMBIHA CONEMIECY JKpaHbl,
TaIlChIpMaHbl OPBIHIAY 3KpaHbl JXKOHE OH BIHTAJAHIBIPY 3JIEMEHTTEpi Oap HOTHXKE 3KpaHbl EHIi3ireH.
AnBIHFaH HOTIDKeNep OeHIMAENTiml >XoHe MOIYNBIIK HHTEP(EHCTIH KOTHUTHUBTIK XYKTEMEHI a3aiTyra,
naianaHyIbIHBIH KbI3bIFYIIBUIBIFBIH aPTTHIPYFa XKOHE OKY MOTHBAIMSICHIH KAJIBIITACTBIPYFA BIKIA €TETiHIH
KepceTeni. ¥CHIHBUIFAH MICIIIMACD WHTEPAKTUBTI OKBITYIIBI OWBIHAAPABI WHKIIO3UBTI LUQPIBIK OimiM
OepymiH THIMII KypaJbl peTiHe KOJIaHYAbIH 63€KTUIIriH pacTaiabl.

Kinrrik ce3nep: MutepaktuBTi uMHTepdeiic, OeiiMaenrimn uHTEepdelic, WHKIIO3MBTI OimiM Oepy,
reiiMuduranys, OeHiMIenTin OKpITY, TH(PIBIK O61T1iM Oepy TEXHOIOTHSIIAPHI.

M.M. Rasulmuhamedov*
candidate of physical and mathematical sciences, prof.rasulmukhamedov(@gmail.com, associate professor,
Tashkent State Transport University, Tashkent, Uzbekistan

FEATURES OF DEVELOPING AN INTERACTIVE INTERFACE FOR AN
EDUCATIONAL GAME FOR CHILDREN WITH DEVELOPMENTAL DELAY

Abstract

The aim of this study is to analyze and implement approaches to the development of an interactive user
interface for an educational game designed for children with developmental delays. In the context of inclusive
digital education, educational games play a significant role in creating a safe, motivating, and personalized
learning environment. The paper focuses on interface design solutions that take into account the cognitive,
emotional, and perceptual characteristics of the target audience. Particular attention is paid to the principles of
accessibility, adaptability, and inclusive design, as well as to the organization of user interaction and feedback
mechanisms.

The study presents a prototype of an educational game interface developed using modern UI/UX
approaches and component-based architecture. The interface includes key interaction stages such as the
welcome screen, task execution screen, and results screen with a positive reinforcement system. The obtained
results demonstrate that a modular and adaptive interface structure contributes to improved user engagement,
reduced cognitive load, and increased motivation for learning. The proposed solutions confirm the feasibility
and relevance of using interactive educational games as an effective tool in inclusive digital education.

Keywords: Interactive interface, adaptive interface, inclusive education, gamification, adaptive
learning, digital educational technologies.
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