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AHOTALIS

KamidikarmiitHa poboTa BKIIIOYA€E MOSICHIOBAIBHY 3amucKy (62 c., 22 puc., 10
TabJ1., 4 JO/IaTKN).

OO0’€eKT po3poOKK — CTBOPEHHs BEOIIaTGOPMU 3 TUIAKTUYHUMHU B1JACOITPAMHU
7Tl (paxiBIIB 1IHKJIFO3UBHO-PECYPCHUX LIEHTPIB.

Metoro poboT € po3poOKa KOMIT IOTEPHOI CHCTEMH JUisl 3a0e3TMedeHHS
BHUCOKOTO PIBHIO SKOCTI IPOBEJCHHS 3aHATh 3 JITbMH 3 OCOOJMBHMH OCBITHIMHU
notpebamu y 1ikaBiil irpoBiit popmi. Po3pobiena cucrema MiCTUTh YOTUPU MOAYJI,
KOYKEH 3 SIKMX MICTUTb JIB1 OCBITHI MiHI-TPH.

B xoni po3poOku:

—  TIPOBEACHO aHaNi3 ICHYIOYUX MPOTPAMHUX PILLIEHb;

—  chopmynaboBaH1 BUMOTH J10 po3pobmtoBanoro [13;

—  BUOpaHUU HAOIp TEXHOJOTIN JJI peai3allii MoCTaBIECHOT METH;

—  TPOBEJCHO aHali3 TEXHOJIOT1H pO3Mi3HABAHHS MOBH;

—  c¢(hopMOBaHO MpOrpaMHI MOAYNI, IO COPSIMOBaHI Ha pI3HI cdepu
PO3BUTKY JITEH;

—  PO3pOOJICHO 3pyYHUI KOPUCTYBAIIbKUI 1HTEpDEIicC.

Po3po6nena ounnaiin mnatdopma go3Boiise ¢axiBisgMm IPL] iHTepakTHBHO
HaBYATH JITCH 3 0COOJIMBUMHU OCBITHIMHU IMMOTPEOAMH.

KirodoBi ciioBa: BeO, Opay3epHa rpa, BeOmiatdopMma, TMIaKTHYHANA Marepial,
OCBITHSI BiJleorpa



ABSTRACT

Qualification work includes an explanatory note (62 pages, 22 figures, 10 table,
4 appendices).

The object of development is to create a web platform with didactic video
games for inclusive resource center specialists.

The computer system allows: to provide a high level of classes with children
with special educational needs in an interesting game form.

During development:
— analysed existing software solutions
— formulated requirements for the developed software
— chose a set of technologies to achieve the goal
— analysed speech recognition technologies

— program modules aimed at different areas of development have been
formed

— developed user-friendly interface

The developed online platform allows IRC specialists to interactively teach
children with special educational needs.

Keywords: web, browser game, web platform, didactic material, educational
video game
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1. HAMMEHYBAHHS TA T'AJTY3b PO3POBKH

HasBa po3pobku: «MepekHi 3aco0u I 1HKITF03UBHO-PECYPCHOTO IICHTPY».

["amy3n 3acTocyBaHHS: po0OOTa 3 JITBMH 3 OCOOJTMBUMH OCBITHIMH ITOTpeOaMH.

2.  IIIICTABA JJIS PO3POBKHA

[lincTaBoro 1151 po3pOoOKH € 3aBJaHHS HA AUIUIOMHE IMPOEKTYBAHHS HA 300YyTTS
nepuioro (6akanaBpChbKOIro) piBHS BUILIOI OCBITH, 3aTBEP/KEHE Kaeapor0 CUCTEMHOTO
nporpamMyBaHHS 1 CHEN1ali30BaHUX KOMIT FOTEPHUX crcTeM HallloHanbHOro TEXHIYHOIO
yHiBepcuTeTy YkpaiHu «KuWiBCbKMU  MOMITEXHIYHUM 1HCTUTYT 1MeH1 Irops

CiKOpCBKOTO0Y.

3. METAIIIPU3HAYEHHA POBOTU

MeToro 1TaHOTO MPOEKTY € CTBOPEHHS OHJIANH CTOPIHKHU 3 PO3BUBAIOYHMHU IFPAMHU

st daxisiiB [PL] nist poGotu 3 miTbMH.

4.  JUKEPEJIA PO3POBKU

Jlxepenom iHGoOpMaIlii € TEXHIYHA Ta HAYKOBO-TEXHIYHA JIITEpaTypa, TEXHIYHA
JIOKyMEHTAIlisl, HAyKOBl POOOTH, MyOiKaIlli y MepiogUYHUX BUJIAHHAX Ta €JIIEKTPOHHI

CTaTTl y Mepexi [HTepHer.

5. TEXHIYHI BUMOI'

5.1. Bumoru 10 mporpaMHOTO NPOAYKTY, 1110 pO3pOOIAETHCA

e  CyMicHICTb 3 onepaiiitnumu cuctemaMu: Windows, MacOS, Linux;
®  [OKPUTTSA MOAYJISIMU IPOrpaMu ycix cep po3BUTKY JUTHHHU;
®  CTPYKTYPOBAHICTh Irop 3a iX CpsMyBaHHSM JIJIs1 3pyYHOI HABITAIlli;

®  MpPUBAOIMBHIA Ta MIHIMATICTUYHUM 1HTEpPEHC;

I I I Jucm

| | | TAJII].045440.002 T3

SmlJTucm| Ne ookym. | Hion. | Jama




® MiATPUMKA YKPaiHCHKOT MOBH.

5.2.  Bumoru 10 anapaTHOTO 3a0€3I1eUeHHs

e omneparuBHa am’sTh: 512 MO;

e  BUIbHE MicIle Ha AucKy: 350 MG;

e Hasasuicts goctymy 10 mepexi Internet .

5.3.  Bumoru 10 mporpaMHOTo 3a0e3MeueHHs KOPUCTyBayda

e omnepariitna cuctema Windows, MacOS, Linux Ha BuGip;

e bpa3ysep na Bubip: Google Chrome, Firefox, Safari, Opera.

3m I JIuch Ne ooxym. I Hion.

Hama

TAJIIT.045440.002 T3

Jucm




6. ETAIIM PO3POBKH

Ne | Haspa eraniB BUKOHAHHS TUTIJIOMHOTO MIPOKTY Tepmin BUKOHAHHS
3/m eTarniB
1. | Bubip 3aBnaHHs Ha AUTUIOMHE TPOEKTYBAHHS 30.10.2020
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9. | OdopmiieHHS JOKYMEHTAIIll IUILIOMHOTO MPOEKTY 23.05.2021
10. | [TonepenHiii oriisaa MaTepiaiiB IUIIIOMY Ha Kadeapi 25.05.2021
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Honatoxk B. /loBijnka mpo BIPOBaIHKEHHS.
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[TEPEJIHIK YMOBHHNX CKOPOYEHb TA TEPMIHIB

Bamiparis

['elim neBesroOIIMEHT

['etimnieit

IPI]

Kem

MynpTrTau

OOII
Onencopc
I13

ITnarig

[IMIIK

JI0OKa3 TOTO, M0 BUMOTH KOHKPETHOTO KOpHCTyBaya 4
CHUCTEMH 3a/I0BOJICH1

pO3poOKa Ta JU3aiH BiJICOIrop
KOMITOHEHT I'pH, 1110 BI/IMOB1/Ia€ 32 IHTPEKTUBHY B3a€EMOJIIIO
TPaBIIs 3 TPIO
IHKJIFO3UBHO-PECYPCHUM LIEHTP
AKach YacTWHA ONEpaTUBHOI Mmam'sTi abo cremiaibHa
HMIBUJKICHA TaM'siTb, J€ 30epiratoTbCs KOIMii YacTo
BUKOPUCTOBYBaHUX JdaHuX. IIpoctuii Ta edeKTuBHUI
Croci® MOKPAIUTH TPOYKTUBHICTH BEOI0TaTKIB
TEXHOJIOTiS CEHCOPHUX CHCTEM BBOJAY, 3a SKOIO
BIJICTEKY€ETHCS JICKIJIbKA TOUOK HATUCKAHHS OJHOYACHO
0CO0JIMBI OCBITHI IOTPEOH
BIJIKpUTE TIpOrpamMHe 3a0e3MeUeHHs
IIporpaMHe 3a0e3IeUCHHS
OpOorpaMHUN  MOJYJdb, HE3aJIEKHO  CKOMITUILOBAHUMN
JOJIaTOK, SIKMA JWHAMIYHO TMigKIo4YaeTscss 10 113,
PO3UIMPIOIOYU MOXKIIMBOCTI TPOrPaMHU

IICUXOJIOTO-MEIMKO-TNIeAaroriuii KOHCyJIbTalli

[Tom-an CHOBiH_IeHH CIUIMBAIOYEe BIKHO

Pedaxropunr

Copaiirt

API

IDE

nmpollec TOKpalieHHsT Koay ©0e3 HamucaHHS HOBOTO
byHKITIOHATY

00’€KT B KOMIT IOTEepHIN rpadirri

iHTepdenc B3aemMoii OJHIET KOMIT'IOTEpHOI TporpamMu 3
THIITUMU

IHTETpOBaHE CEPEOBUIIE PO3POOKH
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SEO

CYKYIHICTh 3aXOJiB, IO HaIpaBi€Hl Ha IOKpPAIECHHS
NO3UIlll CalTy B pe3yJibTaTax IOIIYKOBUX CHUCTEM, HJIst

MIIBUIIICHHS ITOKA3HUKIB BIJ[B1IyBaHOCTI CaliTy

TAJII].045440.004 113
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BCTVII

B Vkpaini chorogmi cTpiMkux o0epTiB Habupae ocBiTHA pedopma. i
HEB1JI’€EMHOIO CKJIQJIOBOIO € 1HKJIIO31s, 10 Tepeadadae mporec CUCTEMHUX 3MiH, SIK1
OXOILTIOITH MOAU(IKAIIIIO CTPYKTYP, 3MICTY, MIAXOIIB, CTpaTEriil OCBITH Ta METO/IIB
BUKJIAJIaHHS.

Brpo1oBx ocTaHHIX POKIB aKTUBI3YBAJIOCH BU3SHAHHSI 1HKIIFO311 SIK KIIFOYOBO1
nepeyMOBH JIJIsl 3a0e3MeYeHHs MpaBa JI0IMHU Ha OCBITY 1 3akpirieHe B KonBeHiii
Ipo Mpasa oci0 3 IHBATIIHICTIO [1].

[HKITI03MBHA OCBITa Mae€ HaWOUIbIIE 3a MPIOPUTETOM 3HAYCHHS IS
3a0e3Me4YeHHs] SKICHOI OCBITH ycixX, y Tomy umcai aited 3 OOIIl, ta moOynoBu
THKJIFO3UBHOT'O CYCIUJIbCTBA.

MiKHapOIHI €KCIIEPTH Ta YKPATHCHKI ITe1arory Bi3HAYAIOTh, 1110 3a JICK1IbKa
OCTaHHIX POKIB B IMUTaHHI PO3BUTKY IHKJIIO3MBHOTO HaBUaHHA YKpaiHa 3poOuia
BENUKUM KpoK ymepea. lle crano MOXIMBO 3aBASIKM MNPUUHITOMY 3aKOHY PO
IHKJIFO3UBHY OCBITY.

YeproBuM BaroMuM JIOCSATHEHHSM Ha MIIAXY PO3BHUTKY IHKIIFO3WBHOI
CKJIaJ0BOi cTanmo pedopMyBaHHs Bxe icHyroudoi cucremu [IMIIK (mcuxonoro-
MEIUKO-NIEAAroriYHuX KOHCYJbTAIlil) Y Cy4acHI 1HKIIO3UBHO-PECYPCHI LIEHTPH, YUs
MeTa CHOPUSITH OTPUMAHHIO SIKICHOI OCBITH JIThbMU Ta JOMOMaraTd iM >KUTH
MOBHOLIIHHUM CYCIIUTBHUM XKUTTAM [2].

Bxe cpboronni ¢axismi IPL] mpaiforoTh 3a HOBUMH, OUIBII SKICHUMHU Ta
MPOTPECUBHUMH IMAX0AaMHA B pOOOTH 3 JIThbMH, IO MAarmOTh OCOOJHBI OCBITHI
noTpeou.

Jlns Baanoi peanizamii pegopMu OKpiM NpodeciiHux Ta KBali(piKOBaHUX
(daxiBUIB HOBUU OCBITHIM MPOCTIp MOTpeOye€ CydyaCHUX TEXHOJOT Ta METOHAIB

BTUJIEHHS 1HKJIFO3UBHOI'O HABYAHHS.

I I JTucmy
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Mu xuBemMo B enoxy mBUAKUX Hu(ppoBux 3MmiH. [{udposizaiis ycix cdep
HAIIOTO KUTTS 3HAXOAWTHCS HAa CBOEMY IIIKy, TOMYy HEAaOHSKHM aKTyaJbHUM €
3aCTOCYyBaHHSA 3ac001B KOMIT FOTEPHOI TEXHIKH B OCBITHROMY IPOIIECI.

OnHe 3 HallBaXKYUX 3aBAaHb, AKE CTOITH nepe] (paxiBIssMu y poOOTI 3 TIThbMH,
1Ie Te, SK 3alllKaBUTH iX 3aBHaHHAM. JIOMUTIUBUN TUTSYNA MO30K ITOCTIMHO3MIHIOE
00’€KT CBO€T yBaru, HoMy Ba)KO 30CEpEUTUCH HA YOMYCh OJTHOMY Ha TPUBAJIMi1 yac.

€ 1 miaMeTpalibHO MPOTUIICKHA CKIIQHICTh. Hanpukian, y HaBUaHH1 JiTel 3
MNOPYUICHHSIM 1HTEJIEKTYalIbHOTO PO3BUTKY CIPaBXKHIM BUKIMKOM JJIA CHelianicTa
CTa€ 3a7a4a 3al[IKaBUTH X X04a O KOHKPETHUM MPEAMETOM BUBUYEHHS [3].

BrnacHuil inTepec y4Hs € BUpIIaIbHUM (HaKTOpPOM IMpolecy OCBITH. A Tpa
3aBXIIH € I[IKaBOO JUIs JiTed. ToMy KOMIT IOTE€pHI irpu, MPOAyMaHi BiAMOBIIHO 10
BUMOT HaBYAJILHOI MporpaMu Ta ocobnuBocTei podoTu 3 AiThMu 3 OOIl MOXKYyTH
3HAYHO MOJICTIIUTH MPAITIO TMe1aroTiB Ta MOKPAIIUTH PIBEHb CHPUUHSATTS iHGOpMaIIii
JITBMU Ha 3aHATTSX.

Beb63actocynkn MOXyTh 3a0e3leudTH HEOOXIJHY HAOYHICTh y HaBYaHHI,
CHHTE3YIOYM 1 Bi3yalbHI, 1 aymianbHl 3acoOu. Taka opradizaimisi HaBYaJIbHOTO
npoiiecy o0iise OUTbl eEeKTUBHE 3aCBOEHHS MaTepiayly Ta OUlblI IiKaBy (QopmMy
3aHATTS JJIS TATHHHU.

Ockuibku 1HKITI03UBHO-pecypcHuil nentp (IP1l) — moBosi HOBa cTpyKTypa B
cdepl yKpaiHChKOT OCBITH, Ha JaHUN Yac Mepexa He MPONOHYE KOJIHUX JIOCTONHUX
Ta BIAKPUTUX IHTEPHET-pECypCiB, ki 6 y ¢opmi irop ¢opmyBaid IHTEpAKTUBHUN
TUAKTUIHUN MaTepian JyIsl HaBYaHHS Ta PO3BUTKY JITEH 3 0COOJMBUMU OCBITHIMHU
npobnemamu (OOII). Takum yuHOM, € HEOOXIAHICTH y Po3poOIll miarGopmu ass
cnemianictiB [PL] 3 pi3HOMaHITHUMHU MiHI-IrpaMH, IO OXOIUTIOIOTH Pi3HI cdhepu

PO3BUTKY JUTHHU Ta BPaXOBYIOTh PI3HOMAaHITHI 0COOJIUBOCTI poOOTH IUX (haxiBIIiB.

I I JTucmy
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1. AHAJII3 ICHYIOUUX ITPOI' PAMHUX PILLIEHD

1.1. AmHani3 akTyaJabHOCTI 3aJ1a4l

Ha nanuii MOMEHT, B MEpEKi PEICTaBIECHO 037114 pecypcCiB, SKi MPOMOHYIOThH
Irpy U1l pO3BUTKY JUTUHU. [IpoTe mMailbke BCl 3 HUX HalpaBJEHHI HA PO3BUTOK UM
TPEHYBaHHS JIMIIIE BY3bKOTO HANPSIMKY PO3BUTKY JWTWHU: ITPH HA IaMm’ STh, Ha
YBaXXHICTh, HA BUBUCHHS a0€TKH, Ha HABYAHHS YUTAHHIO, TOIIIO.

OkpiM 1HOTO, Ha TOMIOHWX pecypcax 3a3BHuYail Irpd TPENCTaBICHI B
Xa0TUYHOMY TOPSIIKY, MICTATh 0araTo pekjiaMu, 110 HENPUIyCTUMO B POOOTI 3
JTITbMH Y IHKJIIO3UBHO-PECYPCHOMY IIEHTP1, a/pKe 1€ JIOJATKOBI MOAPA3HUKH, SKI
BIIBOJIIKAIOTH B1JI OCHOBHOI'O 3aBIaHHS — HAaBYaHHSI.

B pemti pemr, 6pay3epHi 3aCTOCYHKH HISIK HE BPaXOBYIOTh PIBEHb PO3BUTKY
IUTUHM, y cnemianicta [PL] Hemae 3moru migiopaTu rpy, BpaXOBYIOUM CKJIJIHICTh
MOPYIICHHS, TOMY BOHH HE IMAXOASTH Y SIKOCTI IUIaKTHYHOTO MaTepiaiy.

Hamnpuknan, B po0oTi 3 HEMOBJICHHEBUMH JIiThbMH HaBUYaHHS HEOOX1THO
MOYMHATH 3 PO3BUTKY CIIYXOBOTO CIIPUMMAHHS: HABYATH PO3PI3HATH HEMOBJIEHHEBI
3BYKH, 3ByKOHacHimyBaHHs Tomio [4]. Jlnsa 3a0e3nedeHHs] Takoro BUIY JiSIbHOCTI
B3arajii HeMae HIIKMX 3acTOCyHKIB. Pecypcu B IHTepHETI NpONMOHYIOTH JIMIIE
METOJMYHI BKa31BKH, IHCTPYKIIi N0 1rop, Hallp 3BYyKiB a00 Hallp APYyKOBaHHX
MatepialiiB 3 BIAMOBIIHUMHU LIIOCTpalisiMu [S].

IcHye cnemiamizoBaHa rpa, ska po3poOJisyiach SK Media MOCIOHUK it
BUYMTEIIB-JI0TONe B Ta Aedekronoris (puc. 1.1). Bona mictuts 6arato 3aBaaHb, 110
HaIpaBJeHl Ha KOPUTYBaHHs, AudeEpeHIlialiio, aBTOMaTU3aIlI0 3BYKIB, PO3BUTOK
3B’SI3HOTO MOBJICHHS, TOII0. DYHKI[IOHAT IBOTO 3aCTOCYHKY JIOBOJII OOIIMPHUH,
pOTE BIH MA€ PsiJl HEAOJIKIB.

[lo-mepmie, 1e ngeckromHa rpa, TOOTO BOHA MNOTPeOye MOMEPEAHBOrO
BCTAHOBJICHHSI.

ITo-npyre, BoHa Oyna poszpobiena B 2005 poui. i inTepdeiic 3acTapinuii Ta

HEIIKaBUI JJIsI 1ITeH 1 I0BOJI1 HE 1HTYITUBHUM 1151 3acTocyBaHHs ¢axiBiem [PLI.

I I JTucmy
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[lo-Tpere, MNOCIOHMK MICTUTh HEAKTyaJlbHUH JIEKCHYHUN Marepian Ta
rpadgiuanii Martepianu. Hampukiam, 300paxeHi mnpeamMeTd MoOyTy, SKi PiJIKO

3yCTpIYarOThCA B HAIll 4Yac, 1 MOXYTh OyTH HE 3HAMOMI MOITSIM, SIK-OT MEXaHIYHa

M’sicopyOKa.

UYeTBepTuii BaroMuid HEJOJIK — 1€ T€, IO I'pa He OE3KOIITOBHA, ii HEMAE y
BUIBHOMY JOCTymMi, a OoTxe, He Bcl Oaxaroul IPI[ MoxyTh 3a0e3meyuTd CBOiX

MpaIiBHUKIB TAKUM 32CO00M.

Pecny0aikaHCHKHI HABYAIbHO-HAYKOBHH

wenrp " IHIT"

www.dcnit.com.ua 2005

Pucynok 1.1

JHAuTs4il irpu IS pO3BUTKY yBaru, MUCJIEHHS, CIIOCTEPEAIIUBOCTI 1 T.J.
MOBUHHI MaTu o0pa3Hy ¢opMy, CYHIpPOBOJKYBATHCS 3PO3yMUIMMHU 1 SICKpABUMU
UTFOCTpallisiIMU, a 3aBJaHHS JUIsl JIOIIKUIBHAT MOBUHHI CTOCYBATUCS 3PO3YMLIUX iM
IPEJAMETIB, SIBUIIL 1 TPOLIECIB.

VY 3B’S3Ky 13 HEBINMHHOIO IIKABICTIO JIT€H 10 KOMIT IOTEPHUX 1rOp, a TaKOXK

(akTOM, 110 BIKOBUI MOPIT JIJIs1 KOPUCTYBAHHS KOMIT FOTEPOM TUIbKU 3MEHIIYETHCA,

JunakTudHuil  3aCTOCYHOK «Amamraiist Jloro»

SmlJTucm] Ne ooxym. | IHion.
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— po3poOKa AMAAKTAYHOTO MaTepially y BUIVISIAI BE03aCTOCYHKY — II€ JOIUIbHE
pillIeHHs, a BPaxOBYIOUM BIJICYTHICTh MOMIOHOI METOAMYHOI 0a3u B MEpexi — Ie

HEOOX1IHICTb.

1.2. Tlepenik BUMOT 10 B€O3aCTOCYHKY

Jist  opMyBaHHS KOpPEKTHOrO HAa0OpYy XapakTEpUCTHK Ta BUMOT [0
PO3pO0ITFOBAHOTO MPOAYKTY HEOOXIAHO criepiry chopMyTIOBaTH MEPEIK 3a1ay, sKi
el MPOJYKT MOBUHEH BUPINIYBATH. | 0JIOBHOIO METOI BEO3aCTOCYHKY B paMKax
JAHOTO JUIUIOMHOTO TIPOEKTY € CTBOPEHHS JUAAKTUYHOTO MaTepially s
CHELIANIICTIB 1HKJIIO3UBHO-PECYPCHOTO IEHTPY SIK JOJATKOBUU 3aci0 B3aeMoAll 3
YYHSIMH Y BUIBHOMY JTOCTYTII.

Kowmmereniis komanau ¢axisiis [PL] oxomttoe po6oTy 3 IITEMU 3 3aTPUMKOIO
3arajbHOTO PO3BUTKY. ToMy poOOTa 3 HUMU MOBHMHHA MPOBOJIUTHCS KOMIUIEKCHA,
MOCJIIIOBHO, JI030BaHO, CUCTEMAaTHYHO Ta OXOIUIIOBATH Pi3H1 KaTeropiipo3BUBAIOUYHNX
TIPOIIECIB: KOTHITUBHI ~ TPOIECH,  PO3BUTOK  MOBJICHHEBOI  JISUTBHOCTI,
IHTEICKTyJIbBHAIA PO3BUTOK, TOIIIO.

OT1xe, po3po0IIOBAHUM MPOAYKT MOBUHEH MICTUTH HACTYIHI MOYJIL:

®  MOJyJb, CIIPSIMOBAHHUIA HAa PO3BUTOK CITyXOBOT'O CITPUIHSATA;

® MOIyJlb, CHPSIMOBAaHMUW HAa PO3BUTOK TIpaMaTUYHUX KOHCTPYKIINA Ta

3B’SI3HOT'O MOBJICHHSI;

® MOJyJb, CIPIMOBAHHUI HAa PO3BUTOK yBaru Ta mnam’siti;

®  MOJyJb, CIIPSIMOBAHUIA HA PO3BUTOK MHUCJICHHSI Ta TPOCTOPOBOI ySIBH.

OxkpiMm TOTO, OCKUTBKHM Tie 3aci0 mns cmeriamictiB IPLl, To moBuHHa OyTH
peaizoBaHa 3py4yHa CTPYKTypa 3aCTOCYHKY, J€ MO KaTeropisMm pO3AUICHI irpu 3a
CBOIM CHPSIMYBAaHHSIM, a TAKOXK IHTYITUBHO 3p03yMiJie MEHIO Ta MEXaHiKa 3aBJIaHb.

IaTepdeiic camux MiHI-IrOp TOBHHEH OYTH MPUBAOIMBUM ISl JITEH, 3
npocTuMu popMamu Ta 6€3 3alBUX JeTajnei, oo IiTsM OyJI0 IIKaBO iX MPOXOIUTH,

1 B TOM ke yac, o0 iXHs yBara O0yJjia CKOHIIEHTpOBaHa Ha caMiil CyTi 3aB/IaHHSI.

I I JTucmy
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OckuIbKH 1M 3aCTOCYHOK po3poOusieThest Jisi ykpaincbkux IPLI, octanHiit
OYHKT B IMEpeNliKy BUMOT J0 NPOAYKTY — MOBa IiHTepdeiicy MOBUHHAa OyTH

YKpaiHChKa.

1.3. Ananii3 Bke iICHYIOUHX MEPEKEBUX 3aC001B

Ha ocHOBI momepenHboro miapo3auty chOpMyeMO UITKHUH  TEpeltik
XapaKTePUCTUK, 32 SAKUMH OYyJyTh MOPIBHIOBATUCH MOJMIOHI 3aCTOCYHKH, IO BXKE
MpEJCTaBIICH] HA ChOTOAHIIIHIN eHb. OTXe, 10 KpUTEPiid BXOIUTD:

® TIOBHOTa HaOOpYy Irop 3a iX CIpsIMyBaHHAM 3 4-X HEOOXITHUX (4 Oann);

® CTPYKTYPOBAHICTH irop 3a ix cupsimyBaHHsM (1 6an);

e iHTepdeiic (3 Gamm):

- Horo npuBabJIMBICTE;
-  MIHIMAJIICTUYHICTE;
- TIPOCTOTA;
® MiATpUMKA YKpaiHChKOi MOBH (1 Oan);

® BapTICTh MPOAYKTY, mignucku (1 6a).

1.3.1 «Game-Game. Irpu Ha po3BUTOK mam’siTi» [6]

[Inarpopma Game-Game (puc. 1.2) NpomoHye BEIUKY KUIBKICTH Irop.
CKOpHCTaBIIMCH TONTYKOM MOJKHA 3HAWTHU 3aBIaHHS JIMIIE HA PO3BUTOK IaM STl Ta
joriku. ToOTO mepenik HampsSMIIEHOCTEH HE TOCTaTHIN Ta HE 3aJ0BOJILHSE paHiIlle
chopMOBaHi BUMOTH.

Jlanuii cepBiC TIPONOHYE TPYMyBaHHS Irop 3a CIOKETOM, INIpOTe 1A
Kkiacudikalis He MiIX0IUTh Y HaBUAJbHHUX IUISX.

[aTepdeiic nepeHaBaHTaXEHUH, HABITAIlisl CAMTOM BUXOAUTH JOBOJI CKJIAHA.
30BHINTHIA BUTJIA 0araTb0X 1rop MPUMITUBHUN Ta HaBITh arpecuBHui. CKIIaIHICTh
1 ME€XaHiKa B3a€MO/II1 3 3aBJaHHSIM YHEMOKJIMBIIFOE BUKOPUCTAHHSI ITUX 3aCTOCYHKIB

I[iTBMI/I 3 BAJKKMMH IMOPYHICHHAMMU.

I I I JTucmy
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["o0BHE MEHIO Ta OMUC JI0 PO3JLTY HaBOAUTHCS YKPaiHCHKOIO MOBOIO, IPOTE
1HTEepdeic caMuX 1rop — aHIJIHCHKOIO.
[lepeBara 1nporo caiity B TOMy, IIO JOCTYNl A0 KOHTEHTY aOCOJIOTHO

0€3KOITOBHUI Ta HE MOTPEOye MIAMUCKA YU PEeeECTparlii.

Irp¥ 13 POSBMTOK Naw'sTi X

Wl Irpv Ha possuTok
o Hadron AR T, G HOro

nas %OTH FpaTH

“THFEE

CIE - =f
I ot 9 5

Pucyuok 1.2 — Ckpinmor «Game-Game. Irpu Ha pO3BUTOK I1aM’ ST
Yy P P p

AT PHENP I s B)

1.3.2 «BrainExer 2.0. Brain training exercises» [7]

BrainExer 2.0 (puc. 1.3) — me O€3KOIUTOBHHI CalT 3 pI3HOMAHITHUMHU
3aBJaHHSIMU: Ha KOHIIGHTpAIllIO, MaM siTh, MUCIEHHS 1 T/, BCi BOHU TOTPYIMOBaHI
BIIMMOBIAHO O 3MICTy. € MOXJIHMBICTE OOMpaTH PIBEHb CKJIATHOCTI 3aBJaHb,
(hIKCYETBhCS MPOTrpec KOPHUCTyBada, MPOTE F03ep HE MOXKE MEPEUTH 10 BUKOHAHHS
HACTYITHOTO 3aBJIaHHS, JOKH HE Habepe JOCTaTHIO KUIbKICTh OaIiB IS ITPOTOBKEHHS
(puc. 1.4).

Takox XOYeThCS 3a3HAYMTH, YKPAIHCHKOIOi JIOKAJIKaIlii HEMae — MEHIO 1
3aBJaHHs BUKIIOYHO aHIIIHCHKOI MOBOIO.

InTepdeiic ayxe dopmanbHUl, HEMae HISIKUX UItocTpamiid. Lle 30BciM He
MiXOIUTH JIJIsT pOOOTH 3 NITHbMH, aJKe iX Oy/e My»e BaKKO 3allIKaBUTH 3aBIaHHSIM

Ta yTPUMYBATH IXHIO YBary Ha BUKOHAHHI.

I I JTucmy
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_BrainExer 2.0 A1

* Recommendations
(@) Concentration
] Memory

. Thinking
;-;a Calculation

= Challenges
* Hard levels

» Google Play

Feedback

n Facebook

Credils | Help |

Pucynoxk 1.3 — Ckpinmor rosioBHoro meHto «BrainExer 2.0. Brain training

eXEercisesy
Skip
# Training 200 44
£ Speed 0/50
i Level up 0/100
? Practice
Levels 13

Pucynok 1.4 — Cxpinmor «BrainExer 2.0. Brain training exercises»

I I I JTucmy
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1.3.3 «JlorikJIaik» [8]

JlorixJlakik — 1ie maTdopma, sika HalllJIEHa Ha PO3BUTOK JIOTTYHOTO MUCIICHHS
JOMIKUTHHSAT Ta AITEH MOJIOIIOTO MIKIJTFHOTO BiKY. € Tpu piBHI: 0a30BHiA — JIJIs TITEH
5 pOKiB, CKJIaJIHUN — 6 POKIB Ta PiBEHb €KCIiepTa — 7+ POKIB.

Caiit nporionye 2500+ 3amau, peOyciB Ta TOJOBOJIOMOK, IO MOTPYIOBaHi

BIJIMOBIAHO 110 3MicTy (puc. 1.5).

Kypc i3
BiA NPOCTOro A0 CKNAaAHOro

25 PosymHuit

- ]
- . . . = - .
Noriuni 3apavi 3aKkoHoMipHOCTI rd 3,
d o P @) paxyHok

& " R ' AnroputMn Ta
o T--Y
4 5 Mpaepa-6pexHna @ LLlaxoei 3apavi ¢ J bynwui
( \‘rﬂ‘, OpieHTyeMocA B MepenusaHHs i
npocropi ) 3BaXKyBaHHA

Do sapau!

Pucynok 1.5 — Cxpinmor meHto «JlorikJIaik»

Jlo 3aBmaHb AOJAETHCS TEOpis Ta MiAKa3Ku. B KopucTyBada € mporpec, sKuit
BiJOOpa)kaeThCs HA CTOPIHII HAropoj 1 nocsrHeHb. [lmardgopma Harminena Ha
IHIUBIIyalbHE MPOXOKEHHSI Kypcy 1 HE MIAXOAUTh Y SIKOCTI TUIAKTHUYHOTO
matepiany s ¢axisig [PL] y po6orti 3 ycima aiTeMu.

OkpiM TOro € TMEeBHUM JIMIT «eHeprii» Ha AeHb. [licns ii BuyepmaHHS CalT
MIPOTIOHYE a0 3adyekatu 100y, a00 0(hOPMUTH IIJIATHY MIAMUCKY B OJHOMY 3 TPhOX

BUTJISAIIB: HA 1 MicsAlb, HA 6 MicAiiB, 0e3mMmiT (puc.1.6).

I I I JTucmy
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L 4

3apayi

I211l

Peirunr

=

Konekuji

Batbkam

=
=
=
Metio

B8 ¢ wiovra 111058141

AKLLIA: sHmkka 30% Ha nakeTn niBpoKy i 6e3nimiT!

3amiHite 20 xBunuH "MynsTUKIB" B AeHb Ha Logiclike

1 Micaub

162 UAH / mic

Ao onnatu: 162 UAH
W Hecxinuenni 3apaan

W Ceprudina xypcy

V' Yci 2500+ noriummx 3agay
W/ O38yuyBanua Ta noRCHeMNR

W Biacyrwicts pexnamn

6 Micauis

93 UAH / mic

Do onnatu: 739 559 UAH

W Baruwe subupaoTs

W Hecximuenni 3apaan

W Ceprudiname xypcy

W Yci 2500+ noriummx 3agay
W O3yuyBanms Ta NORCHENHR

W Biacyruicrs pexnamm

( Bubpatu

E

BE3/NIMITHUAA
Bce sxmoueno. Hasasmpau!

2250 1 499 van

Pasosuit nnarix

W Bce sxmoueno. Hasamwan!
W Hecxinuenni sapaam

W Ceprudpinaw nypcy

W Yci 2500+ noriummx 3aga%
W/ O38yuyBanmR Ta NoRCHEHNHS

W Biacyrwicrs pexnamm

Bubpartmu

£3 Nponosxysamv asTomatmuo @

Pucynox 1.6 — Ckpinmor BapianTiB nepeamiat Ha «JlorikJIanik»

BebGcTopinka mpexacraBisie Ha Bubip 6 MoB iHTepdelcy, cepel SKuX € 1
yKpaiHchka. BizyanpHuil iHTepdeic IHTYETUBHO 3pO3yMUTUN Ta JTyX€ MPUEMHUM.
JluzaiiH eneMeHTIB MPOCTH, iIrpoBa 30HA HE MEPECHABAHTAXKECHA Ta HE BIBOJIKAE

JTUTUHY Bij 3aBaanHs (puc. 1.7).

)

3 Nponosmysamu asTomaTvuko @ & Pasosa onnara nocryny

SAKWIA cTikep Hakneinu nepLmnm?

p———e

Pucynoxk 1.7 — CkpiHIIOT I'py HaBeU NOPAIOK 13 calTy «JlorikJIaik»
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1.3.4 «Pozymuukm» [9]

YkpaiHomoBHa BebcTOpiHKa «PO3yMHUKI» MIPOTIOHY€E HAOIp MEAArOriYyHUXIrop
(puc. 1.7). Caiit mae npuBabIUBUI Ta 3pyYHUI Y BUKOpUCTaHHI1 iHTEepdeiic. MicTUTh
aHIMOBaHI €JeMEHTH, UTIoCcTpallii MaloTh TpocTi ¢GOopMH Ta HE TMepeHaBaHTaXKEHI
netansiMu. JluzaiiH irop B Mipy MIHIMAJTICTUYHHUM, HE BIABOJIKAE IUTHHY BiJl

BHUKOHAaHHJ 3aBJaHHA 1 B TOM K€ Yac BUKJIMKAE iHTepec J0 HaBYaHH:.

g PO3yMHuKU CNPOBYBATH KATANOI MOAAYMKA NEPEBAMM KOHTAKTH

[MegazoziyHi iepu
agvai nporpam

Pucynoxk 1.7 — CKpiHIIIOT TOYaTKOBOTO €KpaHy rpu «PO3yMHHUKN»

Takoxx Ha mnaTdopmi MNPEACTABICHHWA KaTalor, Je KOPUCTYBad MOXKeE
BUCTAaBUTH (QUIBTP IO BIKY, 1 B TIEepeNiKy OyayTh MOKa3aH1 3aBIaHHS BIAMOBIIHOTO
PIBHSI CKJIQAHOCTI, 110 BPaXyBYIOTh BIKOBI OCOOJIMBOCTI JITEH.

Bapto 3ayBakuTH, 1110 3aIpOIIOHOBAHUM ACOPTUMEHT irop HampaBICHUMN JIUIIIE
Ha BUYCHHS a0ETKH Ta OCBOEHHSI MaTeMaTUKH MoJioAioi mkoau (puc 1.8). loctyn
JI0 BCIX 3aBJlaHb BUIbHUH, HEMae OOMEXEHHsI Ha KUIbKICTh CIPOO 4 JIIMITY Ha

MPOXOJIKEHHS irop Ha 700y .

I I Jlucmy
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Po3ymHukU

Kamaaoz

A )

Pucynok 1.8 — Ckpinmor karanory rpu «Po3yMHUKN»

1.4. IlizcyMku aHamizy

3 momnepesHkOTo MiAPO3IITy OYEBUIHO, IO B MEpPEXi HEMae PecypciB, sKi
MOTJII O BUKOPHUCTOBYBAaTUCH MpariBHuKamu [PL] y poOoTi 3 AiTbMU 3 Pi3HOTO poay
MOPYIICHHSIMHU.

[IpoinimiamizyeMo KoJamMu JIOCTIKYBaHI IIaTGOPMU Ta CHUCTHMATH3YEMO
pe3yJbTaTH JJIsI HAOYHOCTI B Tabnuiri 1.1 3a HACTYMHUMU KPIiTEPIsMHU.

01 — «Game-Game. Irpu Ha pO3BUTOK TTaM’SIT1».

02 — «BrainExer 2.0. Brain training exercises.

03 — «JlorixJIaitky.

04 — «Po3yMHHKNY.

I I I JTucmy
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Tabmuusg 1.1 - IlopiBHSIHHS ICHYIOUYMX ITPOBUX PillIEHb 32 CPOPMOBAHUMU

paHilie KpUTepisiMu

Kpurepiii oniHroBanHst 01 02 03 04
[ToBHOTa Habopy 1rop 3a iX cOpsIMyBaHHAM 3 4-X

: 2 2 1 2
HeoOX1aHuX (4 6ann)
CTpyKTypOBaHICTh irop 3a ix cupsimyBanssam (1 6ain) | 0 1 | 1
[aTepdeiic (3 Gamn) 0 1 3 3
[TinTpumka ykpaincbkoi MoBH (1 6an); 1 0 1 1
Bapticts npoaykry, mianucku (1 6an). | 1 0 |
3arajabHa cyma 0aJjiiB 4 5 6 8

Otxe, B IHTepHETI HeMae KOJHOTO TOTOBOTO PIMICHHS Y BUIJISIL
Be03aCTOCYHKY, K€ O 3aJ0BUIBHSJIO BC1 IOCTaBJIeHHI BUMOTH. Hi OTHUH 3 OHyai-
JIOJIaTKIB HE TMOKPHUBA€ BCl YOTUPU chEpH PO3BUTKY JIUTUHU Ta HE MOXKe OyTH

NOBHOI[IHHUM METOJOM HaBYaHHSA y pOOOTI ISl NpPAaliBHUKIB 1HKJIFO3UBHO-

peCypCHOTO IEHTPY.

3M|JIucm| Ne ookym. I Ilion. | Jdama
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2. OBI'PYHTYBAHHS BUBOPY 3ACOBY PEAJIIBALIII

2.1  OOrpyntyBanHs BHOOpY Opay3epHOi Tpu [Js peamisaiii moTpeod
daxismi P11

['eitm neBenonMeHT nepeadadae po3poOKy irop ais Oe3midi amapatHo-
nporpamMHux cucteMm. Cepel OCHOBHUX BHJIIB MOKHA BHIUTUTH:

e TIepcoHabHI KoM roTepu Ha 6a3i Windows, Mac/OS a6o Linux;

e irpoBi KOHCOJI, HanpuKiIaa, Xbox, PlayStation;

e MOOUTBHI TpucTpoi Ha 6a31 i0S, Android, Windows;

e yHIBepcalibHI BeOriaTopMu Ta coliajibHl Mepexi, sik-oT FaceBook;

® apKaJiHI aBTOMATH;

e iHHOBAaIIHHI MIAaTGOPMHU BIPTYaIbHOI Ta JOMOBHIOBAHOI peasibHOCTI [10].

BpaxoByroun  raimy3p  3aCTOCYBaHHSI ~ pO3pOOJIOBAHOTO  MPOAYKTY,
nepea0avaeThCsl BAKOPUCTAHHS KOMIT I0Tepy abo HOyTOyKy. Takum umHOM, BHUOIp
peaizarlili 3By)Ky€eTbCs 10 TPhOX BapiaHTIB: «cTaiioHapHa» rpa Ha [1K, kiieHTChKa
rpa ta Opay3epHa.

ITix cramioHapHOIO BIIEOTPOIO IS MEPCOHATBLHOTO KOMIT FOTepa B KOHTEKCTI
JaHOT1 poOOTH Ma€eThCs HAa yBa3i mporpama, 1o iHctanmoerbes Ha 11K ta cinyrye mns
oprasizaliii reMIUICIO Ta He MMOTpedy€e NOCTYIy B MEpexXy IHTepHeT.

KiienTcbka rpa BUMarae ckauyBaHHS KOPHUCTYBadeM CIEIIaIbHOI TPOrpaMHu-
KJieHTa. B pecypcax 1iei mporpaMu 3a3Bu4ail MICTUThCS OLTbIIIa YaCTHHA KOHTCHTY
rpy, BKJIIOYarouu Tpadiky Ta 3ByKd. Takuil BujA AOAATKIB BUMAara€ MOCTIMHOTO
3’€JTHaHHS 3 CBITOBOIO Mepexero [11][12].

Bpaysepna — 1ie Taka oHnaiiH-rpa, B SIKUX BeOOpay3ep ClIyrye KOHTEHHEpOM
JUISL TOTIOMIPKHOI BIPTYyaJbHOI MAIlIMHU, SIKa BiKe 0€3M0CepeIHhO caMa BUKOHYE KO
rpu, a0 BUCTYMA€E B POJIi CIEIIaIbHOI OMEpaTUBHOI 0OOJOHKH ITOp, IO J03BOJISIE
KOPHUCTYBady BUKOPUCTOBYBATH JAHUU MPOIYKT B MOBHOMY 00cCs131 0€3 CKauyBaHHS

Ta IHCTAJIAIIT JOTAaTKOBOIO MporpamMHoro 3ade3neuyBanas [11][12].

I I JTucmy
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B enoxy noTy»xHoi anapaTHOi CUCTEMHU KOMIT'IOTEPIB, Opay3epHa Ipa 3Ja€ThCs
JaBHO 3a0yTuM 1UGPOBUM apTedakToM, a BiJ TOro il BUOIp mJs peanizaiiiMeTH
JUIUIOMHOTO TPOEKTY € He OuYeBUAHMM. Bakko cmepeyaTHChb 3 THM, LIO MK
MOMYJIIPHOCTI IIHOTO TUITY BiJEOIrop Bke MHUHYB. [IpoTe € mepenik myHKTIB, Yyepe3
KU Take PIIICHHS € BMOTUBOBAHUM KPOKOM.

[To-nepiie, BapTO 3BEpHYTH yBary Ha MmaTepiayibHO-IM(ppoBe 3a0e3neueHHs
OCBITHIX 3aKJajiiB, Ha AK1 CIIpsIMOBaHa J1aHa po3poOka. Jlaneko He Bci [PL] MaroTh y
CBOEMY PO3MOPAKEHHI TIOTYX HI TMEPCOHAJIbHI KOMIT'IOTEpU YH HOYTOYKH.
31e01IpIIOr0 BOHM pPO3paxoBaHi Ha O(]ICHI 3aCTOCYHKH, MAalOTh Mally KUIbKICTb
MIPOIIECOPHUX SJICP Ta HEBEIHMKUN 00'€eM OmepaTHBHOT Mam'sITi.

Ha upomy ertami qoBenoch BIAMOBHUTHUCH BiJ 171€i pO3POOKH JAECKTOIMHOL I'pH,
4yepe3 BUCOKY MMOBIPHICTh TOTO, IIIO armapaTHa CKJIAJIOBa, SKa € B PO3MOPSKEHHI
[IJTLOBOT ayAUTOPIi, MOKE HE MIATPUMYBATH 3alUIaHOBaHUN (PyHKITIOHAN Tarpadiky.

Jpyruii NyHKT, SIKMi OYB B3STHI 10 YBary, 11¢ muTaHHs 1 (ppoBoi kBamidikarii
CHelIaIICTIB IHKJIFO3UBHO-PECYPCHUX LIEHTPIB. [ 6araThoX mporec ckauyBaHHS Ta
BCTAHOBITIOBaHHS T'PU MO’KE€ CKJIACTH TI€BHI TPY/IHOIII, IO CYTIEPEUYUTh METI IPOEKTY
— CTBOPEHHIO JHWIAKTUYHOTO pecypcy, JOCTYIMHOTO JJig BCiX MpaliBHUKIB
IHKJIFO3UBHOI OCBITU. TOMy, HE JTUBISYUCH Ha ICHYIOYl MepeBard IOAaTKIB, IJIs
3aIyCKy SIKUX MOTPiOHI MNpPOrpaMU-KIIEHTH, BiJ HUX TakoX OyJ0 BHUPILIEHO
BIZIMOBUTHCb.

OTxe, BpaxOBYIOUH HaBECHI paHille apryMEeHTH, CEpell MOXKIMBUX OMIIIH 10
peamizamii Oymo oOpaHo Opay3epHuii mojmaTok. OKpiM Ha3BaHHUX, IepeBaraMu

Be03aCTOCYHKIB TaKOX € BITHOCHA IIPOCTOTA X PO3POOKU Ta TECTyBaHHSI.

2.2 Bubip TexHomorii po3podKu

bararo OpaysepHux irop BUHMKIO 3aBisku TexHosorii Flash. Toxi ne Oys
NOTY>KHIA 1HCTPYMEHT JJig BIJOOpaXE€HHA MYJIbTUMEIIMHOIO KOHTEHTY B

BeOOpay3epax 1 B TOH ke yac OyB Mano3arpaTHuM. Flash ckiagaBcst 3 1BOX 4aCTHUH:

I I I JTucmy
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3 camoi mporpamu, B sKid MO>KHa OyJ0 CTBOPIOBaTH 3a JOMOMOIOK 3ac00iB
MaJIOBaHHS Ta CKPUIITUHTY BiacHl aHiMauii Ta irpu, Tta Flash player —
O€3KOIITOBHOTO TUIATIHY, SIKAW JO3BOJIAB 3allyCKaTH CTBOPEHI B mporpami (aitiu
Flash [13].

Hait6inp1r mpuBabIMBUMU B ITUX irpax OyJM iIXHs MPOCTOTa Ta MPSIMOJIIHINHIN
reiimauzaiii. I[Ipore B 2017 pomi kommanis Adobe orosocuia mpo 3aBepIIeHHS
YKUTTEBOTO LIMKITY CBOET TEXHOJIOTI, a B TpyaHi 2020 poKy BOHa OCTaTOYHO HA3aBX/IU
npunuHuia ninrpuMky Flash Player 1 nonepenuna kopuctyBadiB npo HEOOX1THICTh
BuganeHHs nporpamu 3 ycix IIK, Ha skux BoHa BcTaHOBJeHA. lle mosicHIOETHCS
ICHYIOUMMH BPA3JIMBOCTSIMU B O€3II€lLll Ta BTPATOI0 aKTyaJIbHOCTI1 IPOAYKTY [14].

Ha 3wminy ¢nem-irop npuiiiuia HOBa TEXHOJOTIS. 3aBIsSKH TPOTpecy
TEXHOJIOT1H, HOBUM (peiiMBopkaM po3podoka HTMLS irop gocsria BEMUKUX BHCOT
Ta BJAJO 3aloOBHWIA COOOI YTBOPEHY IMPOTajuHy Yy CErMeHTi Opay3epHux
3aCTOCYHKIB.

3a odimiiinum BuszHayeHHssM HTMLS — e Hactynna, 5 Bepcis HTML, moBu
PO3MITKH Ta MPE/ICTABIICHHS KOHTEHTY B BCECBITHIN MaByTHHI.

[TpoTe OUTBIIICTB JIFO/IEH PO3YyMI€ Ta BXKUBAE 1€ SIK CYKYITHICTh HOBUX (DYHKITIH
BEOTEXHOJIOT1H, AKI 3’SBUJIMCh 3a JEKUIbKa ocTaHHId pokiB (JavaScript API, sx
Hanpukiaa, Canvas un WebAudio, cemantuuni Teru HTML Tomio) [15].

B konrtekcti panoro npoexkty HTMLS Bu3HauaeTbes sk HallHOBIIIA BEpCis
HTML, sika BK/IIOYae 1Ty HU3KY (QYHKIIIH, K1 poOIsSTh BEOTEXHOJOTIT BIAKPUTHM
CTaHJIapPTOM 13 MOXKIIUBOCTSIMH po3poOku irop 3aBisku noeananHio HTML, CSS rak
JavaScript, sIKi JI€TKO IHTETPYIOThCS Mixk c00010. KoKHa 3 X TeXHOIOr1i Mae 6e3miy
TUTIOCIB.

HTML (Bixg anrin. HyperText Markup Language — «MmoBa TinmepTeKCTOBOT
PO3MITKH») — CTaHAapPTU30BaHA MOBA PO3MITKH JOKYMEHTIB BCECBITHROI TaBYTUHH,
KU BHUKOPUCTOBYETHCS JUIsl BI3yaJbHOTO 1 CMHCIOBOIO CTPYKTYpYBaHHS

BEOKOHTEHTY, HAallpUKJIaJ, BU3HAyae mnaparpadu, 3aroyioBK, TaOiuil AaHuX abo
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BCTaBJIA€ 300pakeHHs 1 Bineo Ha cTopiHKy. Mosa HTML iHTepnperyeThcs

Opay3epaMu; OTpUMaHHWK B pe3ynbTaTi IHTeprpeTanii (opMaTOBaHUI TEKCT

BiJIOOpa)Ka€ThCsl HA €KpaHi MOHITOpAa KOMIT'toTepa a00 MOOUIBHOTO MPUCTPOIO [16].

OcuoBHumu nepesaramu HTML e:

MIBUKICTh Ta JIETKICTh BUBYEHHS. Lle Te, 3 4oro moBuHEH moyaTu Oy/ib-
XTO, XTO BHPIIIMB HaBYAaTHUCh BeOpo3poOii. Uepes3 IHTYITHBHICTH Ha3B
0araTboX TEriB Ta MPOCTOTY CTPYKTYPH MOKHA JIETKO 3PO3YMITH UyXKHI
KOJ, 1110 € BEJIMKUM ILJIFOCOM Y BEJIMKUX IPYNOBUX MPOEKTAX;

HiATpUMKa Maiixke ycima Opay3epamu 110 BCbOMY CBITY;

MOJIMBICTb JIOBOJII TPOCTO CTBOPUTHU BebOcaiiTu cymicHi 3 SEO;
MUTTEBICTh BioOpakaHHs 3MiHM B Koii. [loTpiOHO mpocto 30epertu
3MIHEHY MpOrpaMy Ta Mepe3aBaHTaXYH4H monepeaHto cropinky HTML.
Ha BinmMiHy Big 1HIIMX MOB MpPOTpaMyBaHHs, HEMae HEOOXI1THOCTI
3amycKaTH BeCh KOJI 13’ sICOBYBaTH, JIe TOMUJIIKA;

YUCTHUH Ta oxaitHu# KoJl. B ocTanHii Bepcii MOBU PO3MITKH PO3POOHUK Ma€e
3MOTY, HATIPUKJIA]I, BUAAJIUTH TeTH TUITY div Ta 3aMIHUTH 1X CEMaHTUYHHMH
enementamu HTMLS;

JIETKOBICHICTG [16];

CSS (anrn. Cascading Style Sheets) — B nepekiiajil Ha yKpaiHCbKy — KacKaJH1

Tabauii cTwiB. Ll MoBa CTHINB J03BIISE€ ONMMCATH 30BHIIIHINA BUTJIA] KOHTCHTY,

Hampukiag, Hagae Kombopy GoHy. CSS BHUKOPHUCTOBYETHCS ISl Bi3yallbHOI

pernpe3eHTallii BMICTY CTOPIHOK, 110 OyJIM HallMCaHi JOBUIBHUMHU MOBaMHU PO3MITKH

[17].

ITepeBaru CSS:

JOCTaTHBO MPOCTUH CHHTAKCHC, SIKHIA JIETKO OCBOITH;
iH(MOpMaIIis PO CTUJII IS PI3HUX KOPUCTYBAYiB, HAPUKIIAM, TS JTIOACH

31 cTaOKKUM 30pOM MPOIMOHYETHCS BEJIMKE 3HAUEHHS KETIo puQTa;

I JTucmy
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Bcsl 1HGOpMAIlid NMPO CTHIL OJHIET CTOPIHKM a00 BEIUKOrO CTaNTy 4u
IIJIOrO TIPOEKTY MOXKE OXOILTIOBATH OJIUH €NUHUH .css-(aiin. le mo3Boisie
PO3pOOHUKY IMIBUJIKO 3MIHIOBATH JAU3aiH Ta MPE3CHTAIlli CTOPIHOK;

3aBJSKU 3aTHOCTI CydacHHMX Opay3epiB HE 3aBaHTaXyBaTH IS KOXHOI
BEOCTOPIHKHU BEJIMKY KUTBKICTh CTUJIIB, @ KEITyBaTH 1HGOpMAIlli mpo HUX 1
3aCTOCOBYBATH MJisi BCIX CTOPIHOK, MPUCKOPIOETHCS 1X 3aBAaHTAXKEHHS 1

3MEHIIIY€ThCS HABAaHTAXKECHHS Ha KaHaJ repeadi Ta Ha cepsep [18].

JavaScript — 1e MynbTHUHapaJIurMEeHHAa MOBa MPOTPAMyBaHHS, MIATPUMYE

IMIIepaTUBHUM, QYyHKIIOHATFHUN Ta 00’ €KTHO-OPIEHTOBAHUM CTHJIl. 3a3BHYail BOHA

BUKOPUCTOBYETHCS K BOYJIOBaHA MOBa JUJIsi MPOTPaMHOro JOCTYyNy N0 O0'€KTIB

nonatkiB. HalOunpmn mmpoke 3acTOCyBaHHsSI 3HAaXOJUTh B Opay3epax sIK MOBa

CIIEHapIiiB Ji1 JOJIaBaHHS IHTEPAKTUBHOCTI BEOCTOpIHKAM, HAIPHUKIIAM, JTO3BOJISIE

CTBOPIOBATH JTMHAMIYHO OHOBJIIOBAaHUM KOHTEHT, KEPYBaTH MYJIbTUME/I1a, aHIMYBaTH

300paxeHHs 1 6araro iHmoro [19].

OcHoBHi rocu MoBu JavaScript:

npocrtoTa. L5 MoBa BIIHOCHO MPOCTa Y BUBYEHHI Ta IMIIJIEMEHTAIIIT;
NOMYJISIPHICTh. BOHA BUKOPUCTOBYETHCS MOBCIOHO B [HTEpHETI. 3aBasKH
IbOMY, € Ty’Ke 0arato BUIbHOI iIH(OpMAIlii 1Jisi BUBUEHHS;

HU3bKE HABaHTAXXCHHS Ha cepBep. bymyun Ha CTOpOHI KITIE€HTA,
3MEHIITY€ThCS MOTUT Ha CEpBEpi BeOCANTY;

MBUIKICTh. He3asexxHo Bi Toro, Je po3Mminlyerhcs JavaScript, Koj
3aBXK/IM BHKOHYETbCS B KJIIEHTCBKOMY CEpEIOBHIL, a HE Ha CepBepi
BeOcaiiTy, 100 3a0e3NeunuTH BEJIUKY MPOMYCKY 3AaTHICTh 1 3pOOHUTH
POLIeC BUKOHAHHS LIBUKUM;

HE TOTPIOHO KOMITUTIOBATH KOJ. bpay3epu caMOCTIMHO 1HTEPIpPETYIOTh
JavaScript sk HTML-Teru.

BeJIMKa KojoBa 0Oaza. JavaScript po3poOHUK Ma€ BUIBHUNM JOCTYH J10
BIIKPUTOI'O KOAY, SIKWA MOKE€ MPUHECTH Oararo KOpUCTI B HaBYaHHI 1

po3po011i BacHux mpoekTiB [20][21].
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Opniero 3 HaiBaromimmx mnepesar TexHosorii HTMLS € cymicHicTh Mix
miathopMaMu, TIIO JIO3BOJIIE PO3POOHUKAM JIETKO CTBOPIOBATH ITPH, SIKi
aJanTYIOThCS 10 PI3HOI PO3AUIBHOI 3ATHOCTI €KpaHa, PO3MIPIB Ta MPOMOPILii
eKpaHy. 3aBISKU YHIBEPCAIbHIN CYMICHOCTI KOPHUCTYBaul MOXYTh KOPHCTYBATHUCH
TaKMMHU 3aCTOCYHKaMU Ha PI3HUX NpucTposix: Ha tenedonax, 1K, HoyrOykax Ta
IJIaHIIEeTax.

Tako CUIBHOIO CTOPOHOIO TEXHOJOTI € Kpoc-Opay3epHa miATpuMkKa. Takum
yrHoM HTMLS irpu € 1ocTynmHMMU 710 BCIX HAUMONYJIAPHIIIUX Cy4acHHUX Opay3epis,
Bitouatoun Firefox, Google Chrome, Safari, Edge Ta Opera. 3H0BYy * Taku, 103epy
HE [IOBEAEThCA HIYOTO JIOJIATKOBO BCTAaHOBIIOBAaTH, 1100 KOPHCTYBaTUCh
po3pobmtoBanuM aogatkoMm. Okpim Toro, Texnika «Kem-manidect» mo3Bomse 6e3
TpyIHOMIIB 30epiraTu iH(OpMAIliI0 MPO KOPUCTYBada B KEIIl, 3aBISKAYOMY irph
HTMLS mokHa rpatu B aBTOHOMHOMY PEXHUMI.

3aBIsAKY €TUHIN KOJIOBiM 0a31 OHOBJICHHS Ta MiATPUMKA B€O3aCTOCYHKIB Ha i
TEXHOJIOTIH peali3yeThCs I0BOJI MPOCTO. BC1 3MiHU 3aCTOCOBYIOTHCS aBTOMATHUYHO,
Ta 3aCTOCOBYIOTHCS JI0 BCIX MJIaTGOpPM aBTOMATHUYHO, IO JAa€ 3MOTY OTPUMATH HOBI
GyHKLIT Y TOKpAIIeHHs] CTaApUX Mailke MUTTEBO Ta 0€3 caMOCTIMHOIO OHOBJIEHHS
MPOTPaMHOTO 3a0€3MEeYEHHS.

B HTMLS5 BHKOpHUCTOBYETHCS BEIMKHI CTEK TEXHOJOTld, Oe3iu
(bpeitMBOpKIB, 010/110TEK Ta IFPOBUX PYIIIiB.

@peliMBOpK — 1€ nOporpamMHa IuiaTpopma, IO BU3HAYAE CTPYKTYpPY
nporpaMHoi cuctemu; [13, 0 CTBOpeHHS Ta MIATPUMKY TEXHIYHO CKJIaJHUX a0o
NeperpyKeHNX MPOEKTIB. SIK MpaBUiI0, MICTUTh TUTBKH 0a30Bi MPOTrpaMHi MO, a
BCl crnenudiyHl ISl TPOAYKTY KOMIIOHEHTH pPeaji3yloThCsl MPOrpaMicCTOM YH
KOMaH/I0I0 Ha iX OCHOBI. 3aBJIIKHU I[bOMY JIOCSITAETHCSI BUCOKA IBUKICTh pO3POOKH,
BEJIMKa MPOAYKTUBHICT Ta HaJIIMHICTH pilieHb [22].

Ha Binminy Bij 010110TeK, PpelMBOPK HE MPOCTO 1a€ PO3POOHUKY MOTPIOHUI
dbyHKITIOHAM, aJie ¥ IUKTYe TTpaBuUiia MoOyA0BH apXITEKTYPH 3aCTOCYHKY, hopMytoun

KapKac, SKui NoTpiOHO Oyne pO3MIMPIOBATH Ta 3MIHIOBATH BIANOBIAHO

I I JTucmy
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JI0 BKa3aHUX BHMOT JI0 MPOAYKTY. Takoxk (ppeiMBOPK MOKE BKJIIOYATH JOMOMIKHI

nporpamu, 610;110TeKH Koy, MOBH clieHapiiB Ta e [13, sike nmonermrye po3poOky 1

00’ €THAHHS BEJTUKOI KITBKOCTI PI3HUX KOMIIOHEHTIB MIPOTrPAMHOTO MPOEKTY.
®peliMOBOpPK — T MpaBWiIbHA TuTaTGopma s po3poOKH, SKIIO MOTPIOCH

HECTpaHAapTHUN (YHKIIOHAT a00 SKIIO JO MPOEKTY BUCYBAIOTh BUCOKI BUMOTH IO

MPOJTYKTUBHOCTI, MBUIKOCTI pOOOTH 1 BIIMOBOCTIMKOCTI.

Jam 6ynyTh nieperniueHi ToJ0BHI nepeBaru (GpeiMBOpPKIB.

e B nporuBary caMONMCHUM PIIIEHHSM, po3po0Ka Ha PpeMOBPKY J103BOJISIE

JOOUTHUCH MTPOCTOTH CYHPOBOJTY ITPOEKTY.

e MoxiuBa 1 BIAHOCHO MpOCTa peaiizaiis Maibke Oyab-skux Oi3Hec-
MpOIIECiB, @ HE TUIbKU THX, SIKI OyJM 3aKjajieHi B CHUCTEMY CIOYaTKy.
Takox Taki IPOEKTH JIETKO MAaCIITa0yIOThCS Ta MOAEPHI3YIOThCA.

o PimenHa Ha ¢peiliMBOopKax, 3a3BUuail, MPALIOTh 3HAYHO LIBUALLIE Ta

BUTPHUMYIOTH OlbIIIe HaBaHTAaXCHHA,

IporpaMHe 3a0e3NeUCHHS.

PospobmtoBanpHMil  TipoekT Oynme B 2], TOMy [eTanbHIIE PO3TISTHEMO
nonyJisapHi 2/ pperiMBopKH.

e PixiJS — me HelMOBIpHO MBUAKUN pymIid peraepunry 2J1 rpadiuHux

00'eKTIB.

IHTEPAKTUHOIO Tpadikoro, TOBOJI IPOCTO CTBOPIOBATH ITPU Ta MPOTrPaAMHU.
Bin mae xopommit API i Bkitouae B cebe 6€3.114 KOpUCHUX (DYHKITIH, TAKUX
SK NIATPUMKA TEKCTYPHHUX aTJAaCiB 1 HaJJaHHA ONTUMI30BAHOI CUCTEMH IS
aHiMauli cnpaitiB. OkpiM Toro PixiJS no3Bossie NpUKpIMUIIOBAaTH MOALT 10
MUIII Ta KJIIKaHHSA Oe3mocepeaHbo Ha crpaiT. Takoxk el (peiMBOpK
poOUTHh BCe MOXKJIMBE, a0W MPOTPaMICT MIr JIETKO JanTyBaTH HOTO [0

CBOTO CTHJIIO HAITMCAHHS KOy Ta JIETKO IHTETPYBATH 3 IHITUMU KOPUCHUMU

CepeOBHUIIIAMH.

Bin no3Bonsie  BimoOpakaTu, aHIMyBaTH 1  YIpPaBISATH

HDK po3po0iioBaHe 3 HYJIA
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Otxe, PixiJS ngae 3Mory 3ocepeutu pecypcu Ha CTBOPEHHI TPOrpaMHOTO
KOJy 3aCTOCYHKY, a HH3bKOPIBHEBI pe€Ul B3aJUIIUTH PO3POOHHKAM
bpeitMBOPKY.

Excalibur]JS — mnoBHOIiHEMIA irpoBuil (peMBOpPK, HaNHMCaHWA Ha
Typescript. [loBHa cucTemMa ciieH 1 kamep, CIIpaiT 1 aHiMarlii, 3ByKu, pizuka
1 T.1. barateom myxe momobaerscss API, mo Hamaerbes Excalibur]S. Ile
MOB’S3aHO 3 THUM, IO TBOPIIl MPOJAYKTY 13 CBITY BeOpPO3pOOKH, TOMY
OUTBIIICTH MIJIXO/IB Ta MAOJIOHIB TYT — II€ pPel, sIK1 BXXe JaBHO MOMYJISPHI
B BeOnaeBenonMeHTi. Yepe3 pi3HOMAHITHICTh Ta BEJIUKY KUIBKICTh
3aIpONOHOBAHUX JaHUN (PpelMBOpK OuNIbIlle MIAXOIUTH A JIFOAEH, SIKI
MaroTh MEBHUHN JOCBIJ Y BeOpO3poOiIi.

ImpactJS nouas cBiit nusax 31 3BanHHs "[lepumit ppeiimBopk st Bedirop".
binpmicte  (peliMBOPKIB,  PO3MNISIHYTUX  paHime, Oyiad  MpOCTO
eKCIIEPUMEHTaMH, a He KOMEpIiitHUM mpoaykToM. Lleit onencopcHuii
MPETCHICHT MOIITNPIOETHCS OE3KOIITOBHO 1 MOCTABISETHCS 3 XOPOIITHUM
penaktopoM piBHIB. J[o Bchoro iHmIoro, Impact]S mocraBiseThes 31 CBOIM
BJIacCHUM penakropoM — Weltmeister. Weltmeister Hagae npocTuil y
BUKOPHUCTaHHI IHTepQelc s 3aBaHTaXEHHS peCYpCIB PiBHS, J0/1aBaHHs /
BUJIAJICHHS IIIapiB, HAJAIITYBaHHS KOJI3IA Ta EKCIIOPTY PIBHA IS
BUKOpHUCTaHHS B camomy ImpactJS. BapTo 3a3HaunTt, 1110 J1aHUH TPOTYKT
He € 0E3KOIITOBHUM Ta Ha JIaHW MOMEHT KolTye 99 nonapis.
®OpeliMBOpPK HE € cCaMUM 3pO3yMUIUM ab0 100pe 3aJOKyMEHTOBaHUM, aje
Horo HanilHICTh Bxke noBeneHa. Hampuknan, po3poOuuku 3 CrossCode
B3sUIM 3a OCHOBY Impact nisi cBoro pyimist 3a MOro MpOAYKTUBHICTS 1
3/IaTHICTh MacIITA0yBaTUCH MiJ KOHKPETHY 3a/Jauy.

Createl]S - ne Habip moxynpHux 6i0miorexk i HTMLS-iHCTpyMeHTIB, 1110
MPaIO0Th ACHHXPOHHO a00 MapajiesibHO B 3aJIEKHOCTI B CUTYaIlli JJIs

CTBOPEHHS IHTEPAKTUBHOI'O KOHTEHTY Ha BIAKPUTUX BEOTEXHOJIOT1SIX.

I JTucmy
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[HCTpyMEHT Hajgae Bce, MO MOTPIOHO IJIsi CTBOPEHHS TpU 3 HYyJsA, 32
JIOTIOMOTOI0  OKpemoro wmoayisi moBu JavaScript. Hanpuknan, s
penaepunra MmoxHa B3ty PixiJS, a ny1s poO0TH 31 3ByKOBUMH MaTepiaiamu
SoundJS iT. 1.

I Haocranok HavnonynspHimuii - Phaser]S. Ile Becenuii, 6e3komTOBHIN
Ta mBUAKAA 2J[ (PperMBOpK, MOTYKHHA HAOIp I1HCTPYMEHTIB MJis
CTBOpEHHS B0 Ta MOOUTLHUX 1TOP.

Phaser - 1ie maii6inpma maatdopma 1 po3pooku irop HTMLS na pusky.
Ileit dpeitMBOpK Mae BENUKY 1 aKTHBHY CHUIBHOTY, sfKa OYKBaJlbHO
HIOTWKHSA BUKJIAJAlOTh 0araTo HOBHX CTaTei, JeMO 1 TyTOpiaiiB,
3acHoBaHuX Ha Phaser]S. Ile 3a0e3neuye BiIMIHHY MATPUMKY IS JTHOJIEH,
K1 poOJIATH CBOi Mepill KPOKM B TelMJeBl 1 MOTPeOYIOTh HACTAHOB
JIOCBIJUEHUX CHEIAIICTIB.

Phaser mnomoOuBcs po3poOHUKaMHu 1rop B IHTEpHETI 3a 3pYYHICTb
BUKOPUCTAaHHA Ta PI3HOMAHITHICTh QyHKIIIH. J[J11 CTBOpEHHS TMHAMIYHUX
irop uer (peldMBOpK 103BOJIsIE OOPOOJIATH KiIbKa BAapiaHTIB BBEJCHHS,
BKJIFOYAIOYM  KJaBiaTypy, MHUIIy Ta MYJbTHTA4, 3 MiIATPUMKOIO
BiicTekeHHs 10 10 He3anekHHMX TOUYOK KOHTakTy. Komm cmpasa
cTocyeThCs (i3MKUM B Tpl, SKa BU3HAYAE, SIK TMEPCOHAXI Ta 00’ €KTH
pyXarThCs Ta B3aeEMOJi10Th, Phaser mpomonye 6e3miu BOyJJOBaHUX OIIIiH,
BKJIIOYAIOYM KJIacU4HY (Di3uKy apkaj Ta Gi3uKy HIHA35, a TAKOXK J103BOJISIE
CTBOPHUTH 1HAUBIYyaTbHY (I3UKY.

Kpim Toro, nounnarouu 3 3-i Bepcii, 11e OAMH 3 HANOUIBII MPOTYKTUBHUX
irpoBux (peidMBOpKIB, MPOTE Il Bepcis HE OE3KOIITOBHA Ta KOLITYE
CUMBOJIIYHI 5 071apiB.

106 po3nouatu poboty 3 Phaser, moTpiOno 3naTH nume 6a3oBuit HTML

ta JavaScript [23].
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OTxe, BpaxoBYIOUl BC1 HABEACHI XapaKTEPUCTUKH PI3HUX PperMBOpPKIB, 0YJI0
BUPIIIIEHO BUKOPHCTOBYBATH B PO3pOOII MPOAYKTY B MEXKaX JUILUIOMHOTO TPOEKTY

came Phaser.

2.3 Cepenosuiie po3pooku WebStorm

WebStorm — 1e po3ymHUN pemakTop Koay Bia Kommadii JetBrains.
[nTerpoBane cepenoBuille po3poOOKK Ta peaaryBaHHsS IMPOTPaMHOIO 3a0e3NedyeHHs
Ha JavaScript .

Hane IDE nos3Bossie momudikyBatu daiini .css, .html, .js 3 oxHoyacHuUit
neperisaom pe3ynbrariB — Live Edit. Po3poOHIK Mae MOXKITMBICTh OAUUTH PE3YJIHTAT
BHECEHUX 3MIH 0€3 Mepe3aBaHTaXEHHsSI CTOPIHKUA. B Jeskux mkepenax Taky
(YHKI[IOHANBHICT, HA3WBAIOTh «penaryBaHHsM (aimiB Ha Jp0Ty». lLle HOBa
MoxuHBICTh WebStorm, sika 3’sBuiack B 5 Bepcii. AOH pe3ysbTaTvl 3MiH OJIpasy
BiJIoOpakalCh Ha CTOPIHIII HEOOXITHA MiATPUMKA TaKOi MOJIMBOCTI 31 CTOPOHHU
Opay3zepy, Tomy WebStorm nipu iHctansuii craButh miarin A Google Chrome ta
WOro MOX1THUX.

B cepenoBuiili MOkIMBa BIJIaTKa I0AATKY: MOXKHA MOCTABUTHA TOYKH 3YITUHKH
B BUX1JTHOMY KO/I1 Ta MEepersgaTi CTeK BUKIIMKIB, CJIIIKYBAaTU 32 3HAUCHHSIM 3MIHHUX
1T.1.

Takox mnpsmo B WebStorm MoXHa 3amyckaTH IOHIT-TECTYBaHHS 3
BukopuctanHsMm Karma, Mocha, Protractor ta Jest. Pe3ynbratu TecTiB MHUTTEBO
B1I0Opa3sIThCA B PEJAaKTOpi, a TAaKOK y OKPEMOMY BIKHI B BHIJIAJI JEpeBa, MIO
JTO3BOJISIE JIETKO MEPEUTH 10 OYIb-SKOIO TECTY.

Hane II3 inTerpoBane 3 cucTeMaMy KOHTPOJIIO BEpCIi TaKUX SIK, HAIIPUKIA,
Git, GitHub, Mercurial, Subversion, Perforce, CVS. PoOutu komiTu, neperisjgaTu
BHECEHI 3MIHU Ta BUPIIIYBAaTH KOH(IIKTH MOXkHa npsimo B B IDE.

WebStorm Mae po3yMHe aBTOIOITOBHEHHS AJ1 JavaScript, 103BOJISE 101aBaTH

teru s qokymeHTiB HTML a6o enementiB SQL Ge3nocepenHbo 10
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JavaScript.

®yukuis pedaxropunry JavaScript, peanizoBaHa B KOMEHTapsX,

J03BOJISIE KOHBEPTYBATH KOJ 1 (pailyid, a TaKOXK CTPYKTYpY .JS (ailmis.

CepenoBunie BukopuctoBye ¢Qynkuii komy HTML / XHTML ta XML nns
aBTOMATUYHOTO 3a[I0BHEHHSI CTUJIIB, TOCHJIaHb, aTPUOYTIB Ta IHIIIUX €IEMEHTIB KOAY.
Komu BukopucroByetscss CSS, Tunu koxy, Homepu HTML, kirodoBi cioBa ToOIIO
3aBepirytoTbes. IDE 3a0e3nedye aBroMmaTHYHE BUPIMIEHHS TAKUX MPOOJIEM, SIK BUOIp
dbopmaty, arpulOyTv, Kjacu, TMOCWUiaHHS Ha ¢ainu Ta iHm BiaactuBocti CSS.

CepenoBuiiie 3aJI0BOJIBHSE MIBUIKY HaBITaIil0 MK (aiijiaMu Ta TeHEpYe 3aluTaHHs

111010 3BOPOTHOIO 3B'SI3KY B PEXKHUMI1 peasIbHOTO Yacy [24].

Cepenosuiie po3pooku WebStorm mae 1HTYITUBHO 3po3yminmii iHTEepdeiic

(puc. 2.1).

youtrack-mobile src

E v
v youtrack-mobile
android
ios

Bl components

i node_modules library root

src
components

ap!

auth

= cache

comment
I config

>
>
>
>
>
>
>
>
>
>
>

action-sheet

m attach-file

attachments-row

= color-field

custom-field

= custom-fields-panel

v youtrack-mobile/package.json

o start

> test

o test-c

o test:watch

o lint

o ios

o ios-set-version
o ios-clean

o ios-archive

[le mporpamue 3abe3nedYeHHs B1aj0 MIAXOAUTH AJII CTBOPIOBAHOTO MPOIYKTY

Ta Mae 0e3Nliy 3pyyHUX IHCTpyMeHTIB. Ha OCHOBI XapaKTepucTUK, L0 Oyiu

issue-summary

React, {Component, PropTypes}
{View }

styles

MultilineInput

AttachmentsRow Component {

render() {

(
<View {...rest}>
<Te
extInput
Createlssue
% EnterServer
~¥ and ~ 1 will move caret down and up in the editor

editable={ }
autoCapitalize
multiline={ }
underlineColorAndroid
placeholder
value={ }
onChangeText={

</View>

);

}
}

ReactNative (react-native.js, react-native)

Pucynok 2.1 — Ckpinmor cepenouiia po3pooku WebStorm

BUKJIAJICH1 paHilie, sl po3poOku Oyiao oOpaHo caMe HOoro.
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pO3Mi3HaBaHHS MOBH — MPOIECY MEPETBOPCHHS MMPOMOBIICHUX CIIIB B JIPYyKOBaHUU

TCKCT.

cepel pillleHb HaWOLIbII BioMux kommnaHii: Google, Amazon ta Microsoft. Came
TaKi TIFTaHTH PUHKY MOXYTh 3a0€3MEUYUTH OCTATHHO BEJIMKY BHOIPKY MaHHUX IS

TPEHYBAaHHSA CBOIX HEHPOHHUX MEPEXK M1 MAKCUMAaJbHO TOYHOIO pE3yJIbTaTy

2.4. BuOip TeXHOJOr1i po3Mi3HaBaHHS MOBJICHHS

B oaHoMy 3 MOIyniB CTOPIHKM € Trpa 3 BHUKOPUCTAHHSIM TEXHOJIOTIT

PosmizHaBaHHA MOBH BKIJIIOUYAE B ceOe:

® 3axOIUICHHS 1 OIM(PPOBKY 3BYKY, BUMOBIIEHOTO B MIKpO(OH;

® T[IEpPETBOPIOBAHHS OIU(POBAHOTO 3BYKY B (POHEMH;

® KOHCTPYIOBaHHS 3 ()OHEM CIIiB;

® aHaJi3 KOHTEKCTY, B AIKOMY OYyJIO BUMOBIIEHO CJIOBO, 1, TPU HEOOX1THOCTI,

3aMiHa CJIIB Ha CXO0’1 3a 3ByYaHHSIM.

AHani3 iICHYIOUHX NPOAYKTIB, IO MPEACTABICHI HA PUHKY, IPOBEJICHO JIUIIE

PO3ITi3HABaHHSI.

Bumoru 110 1anoi TeXHoJI0T1l 1y0II0I0Th 3arajibHi BUMOTH JI0 IPOEKTY. AHaI3

MPOAYKTIB Oy/e TPOBOIUTHCH 32 HACTYITHUMHU XapaKTePUCTHKAMM:

® TiATpUMKA yKpaiHChbkoi MoBH. L{impoBa ayautopis — 1e y4Hi Ta (axiBIli
IPI] B VYkpainu, ToMy naHuil MyHKT € OOOB’SI3KOBHM, AK€ OUIBIIICTH
rapHO PO3BMHEHHUX TEXHOJOTIN pPO3Mi3HABAHHS B TEPETIKYyIIATPUMYBaHUX
MOB HEMa€ yKpaiHCHhKOT, 31€01IbIIOT0 B3araii TITbKUA aHTJIHCHKA;

e Kpocmiat(popMeHICTh
NIATPUMYBATHCh Ha PI3HUX ONEpPalliHUX CUCTEMAX Ta yCIX MOMYJSIPHUX
Opay3epax;

® HajBHICTh 1 TPHUBAJICTh OE3KOIITOBHOTO mpoOHOro mnepiomy. Ilepen

BHOOPOM OJHI€T TEXHOJIOT1H HEOOXITHO BIEBHUTHCH, 11O TOYHICTH

Ta KpocOpay3epHicTh. TexHomoris

ITOBHMHHA
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pO3Mi3HABaHHS Ta MPABWIBHICTh POOOTH MPOrPAMHOTO 3a0€3MeUCHHS

BIJIMIOBIJA€ OYIKYBAHUM PE3YJIbTaM 1 BUMOTaM MPOEKTY;

® PpI3HOMAITTS NIATPUMYBAHUX ay10(OPMATIB;

® TEXHOJOTIA He NOoTpedy€e BCTaHOBJIEHHS 1oAaTkoBoro 113.

Otxe, 10 aHamizy B3ato TexHousorito Speech to Text Big Microsoft Azure,

Transcribe Bim Amazon ta Speech-to-Text Big Google Cloud.

e Microsoft Azure Speech to Text [25]

e Amazon Transcribe [26]

- IlinTpumyeThbcs Ha OYIb-IKUX MPUCTPOSX, 110 MAIOTh MIKPO(OH.

[linTpumyeThCs MULIE HA MPUCTPOAX 13 BcTaHoBIeHUM Speech SDK.
Hemae niaTpumky yKpaiHCbKOI MOBH.
[TinTpumye ayxio daitnu mumie hpopmary WAV,

Mae 30-meHHMi 0€3KOIMTOBHHUM MPOOHUI TIEPioI.

- YxkpaiHcbka MOBa HE IATPUMYEThHCS.

- BunpobOoByBanbHMI Tiepion ckmagae 60 XB Ha MiCSIb BIPOJIOBK
poky. Takuii ¢popMar He € 3pyIHUM IS TECTYBAHHS TEXHOJIOTIT i

4yac po3poOKHu.

- Ilintpumye .MP3 ta . WAV ¢dopmaru aynio.
e Google Cloud Speech-to-Text [27]

- 3a/10BOJIbHSIE BUMOTY KpOCILIAT(OPMEHOCTI Ta KpocOpay3epHOCTI.

Tak gk Bci 00paxyHKH 1 BUpaxyBaHHs BiJI0YyBalOThCS B XMapi.

- IligTpumyeTbes yKpaiHChKa MOBA.

- IlpoOuuii TepmiH

IPOTATOM POKY abo micis Buuepmanas jimity B 300 gonapis.

— OE3KOIITOBHE BUKOPUCTAHHS TEXHOJOTI]

- Ilinrpumye ayaio daitnu 3 posmmpeHasMm .WAV.

3 mpoBeneHoro a”amizy oueBuaHO, 1o TexHosoriss Google Cloud Speech-to-

Tex € HaOUIBIT BAAIMM BUOOPOM B Mekax peasizallii JjaHoro npoekry. Came BoHa 1

BUKOPHUCTOBYETHCS B PO3POOII1 OCBITHHOTO MPOrPAMHOI0 3a0€31E€YECHHSL.
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3. CTPYKTYPHO-AJITOPUTMIUYHA OPI'AHI3ALILA I[TPOT'PAMU

SAx Bxke Oyno 3a3HA4YCHO paHilie, JaHe NporpaMHe 3a0e3nedeHHS
po3po0sieThes st (PaxiBIliB 1HKIIO3UBHO-PECYPCHUX IEHTPIB. B Takux OCBITHIX
yCTaHOBax po0oTa 3 JITbMU MPOXOJAUTH KOMIUIEKCHO. Jloromeau, NCUXOJOTH,
ne(deKToIoru — BCl 11 CHEMialiCTh PO3BUBAIOTH YUYHIB KOXKEH y CBOIH IJIONIWHI.
Po3pobiiena oHnaitH-3acTOCYHOK MICTUTD MIHI-ITPH JIJIsl TPEHYBaHHS Ta KYJIbTUBAIIIO
HaBUYOK B JiTel B 6aratbox cepax.

Jlanuii OCBITHIM TOpPTan MICTUTh YOTUPU MOAYJI, KOXKEH SIKUX Mae€ JIBl
BiJICOTpH, AKI BIUIMBAIOTh Ha (POPMYBAaHHS BMIiHBb OJHI€T KaTeropii mporecis. Bci

ITpOB1 CIIEHH CTOPIHKH OB’ s13aH1 MK COO0I0 TOJIOBHOIO CTOPIHKOIO 3 MEHIO.

3.1 3araspHa B3a€MOJis KOPUCTYyBayda 3 BEOCTOPIHKOIO.

[leBHI KpOKH B aNTrOpUTMax KOXKHOI 3 Irop AyOJIIOTHCS, TOMY JJIsi 3pY4HOCTI
TaKi MOMEHTH BUHECEHO B OKPEMHUH ITiAPO3/IiL.

JlocBia KoprcTyBaya MOYMHAETHCS 3 TOYATKOBOI CTOPiHKM (puc.3.1).

BITAEMO

HA MOPTATI
PO3BUBAIKOYUNX
IropP 0N OITEU

Pucynok 3.1 — CKkpiHIIOT NOYaTKOBOI CTOPIHKHM OHJIAaWH-TIATGOpMU

I I Jlucmy

| | TAJIL].045440.004 113

SmlJlucm]  Ne ooxkym. | IHion. | lama




{06 moTpanuTu B MEHIO BUOOPY KaTeropii irop (puc. 3.2), MOXHa HATUCHYTH

Ha kHomKy «[louatm 3aiimatuce» (puc. 3.1) 1 TOmi

IPOKPYTUTHCA 10 MOTPIOHOTO MicLisd, a00 MPOCKPOJIUTH ii CaMOCTIHHO.

OxpiM Ha3BU PO3IUTIB MEHIO Mae KHOMKY «Ha romoBHY», sika MPOCKPOIIOE

BEOCTOPIHKY Ha CAMHM MOYATOK.

Irpy Ha PO3BUTOK CITyXOBOro CpUMMaHHS

Irpy Ha PO3BUTOK NrPaMaTUYHUX
KOHCTPYKLIi# Ta 3B’'A3HOIr0 MOB/IEHHA

Irpu Ha PO3BUTOK yBaru Ta nam’aTi

Irpy Ha PO3BUTOK MUCNIEHHS
Ta NPOCTOPOBOI yBaru

Koxen 3 moayniB Oyae MOCKOHAJIBHO OMHMCAHHWM Jaii. A 3apa3 po3rJITHEMO

Ha ronoBHy

CHLJIbHI MOMEHTH Ha MPUKIIAJI TIEPIIOT TP MEPIIOTO PO3ILTY.

OOpaBmu mepmuil MyHKT MeHIO (puc. 3.2), KOpUCTyBau MOTpaIvisie Ha
CTOPIHKY 3 MigMeH!o (puc. 3.3), B IKOMY HOMY HaJIa€ThCSI MOMJIMBICTh OOpATU OAHY
3 MpeACTaBICHUX ABOX irop. HatucHyBIIM Ha Oy/1b- sIKY 3 IKOHOK I'PaBEIlb MOTpAIUIsie

JI0 caMoro 3aBaaHHs. Takox Ha ekpadi € kHonka «Hazan» y dbopmi ctpinouku, 1o

MOBEPTAE IrpaBlis HA TOJIOBHY CTOPIHKY.

CTOpIHKa aBTOMAaTHYHO
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@ Irpy Ha PO3BUTOK CNyXOBOIO NPUAMaHHS

—~— <
Bragam 3ByK XTO e cka3aB?

Pucynoxk 3.3 — Cxpinmor migMeHo «Irpu Ha pO3BUTOK CIIyXOBOTO

CIIPUMMAHHS»

KoxeH 3 miaMoayniB Ma€ Taki CUIbHI eeMeHTH (puc. 3.4):

Lllo Tak 3By4YUTL?

IHCTPYKLUIA BIAMOBICTU

Pucynoxk 3.4 — Ckpinmor rpu «Branai 3Byk»
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e IrpOBE I0JIe, HA SKOMY O€3MOCepeIHhO BIOOPAKAETHCS BIAMOBIIHUN 10
PO3/TYy KOHTEHT;

® IIKaja NIPOrpecy — BKa3ye Ha SIKOMY pIBHI 3HAXOAWUTHCS TpaBellb,
MpoHIeHUH 00 MOTOYHHI PiBEHb Ma€ OUIBIIT HACHYCHE 3a0apBICHHS MOJIS.
KoHa rpa mae Tpu piBHi;

® [I0JI€ 3 CYTTIO 3aBJaHHS,

e kHomka «Hazany, sika moBepTae KOpUCTyBaya 10 CTOPIHKHU 3 MEHIO;

e xHonka «I[HcTpykuisi». BoHa BUKIMKa€e mom-an CHOBIIIEHHS HA €KpaH, Ha
AKOMY KOPOTKO BHUKJIAJEHO IpaBWiia MpoXoJukeHHs Tpu. llapanenbHo 3
UM YMOBH AyOJIIOThCS MONEPEHBO 3alMCAHUM ay1i0 dailiom;

e xHomka «BinmoBicTu», micis HaTUCHEHHsS fAkoi Oyae QopmyBaTucs
pe3yabTaT MPOXOKCHHS PiBHS;

® Mmicns TPOXO/PKEHHS KOXHOTO PIBHS TpaBellb JICTa€ BUHATOPOAY —
3ipouky. Lli mpu3n momaroThes awine B Mekax oHiel MiHi-rpu. [ToyaBmm
HOBY, BECh HAKOMHMYEHUH MPOTpec 3ropae, MaKCHMaJIbHO JJOCTYITHA

KUIBKICTh 310paHuX 31pOYOK JOPIBHIOE KUTBKOCTI PiBHIB (puc. 3.5);

Lllo Tak 3By4YUTL?

BITAIO!

T MOJIOLELLb!

Hasapn po rpm HactynHa rpa

IHCTPYKLUIA BIAMNOBICTU

Pucynok 3.5 — CKpiHIIIOT CHOBIIIEHHS PO YCHIITHUI MPOXiJ TPH

I I I Jlucmy
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® TIIiCJA TMPOXOJKEHHS OCTaHHbOI'O PIBHS BIJICOTPH 3B BIISIETHCS IOI-all

cnoBiteHHs (puc. 3.5), sike BITa€ TPaBIsl 3 YCHIXOM Ta MICTUTh KHOIKH,

HA3BU SKUX PO3KPUBAIOTH IXHIM (PYHKITIOHAT:

- «Hazag no rpny»;

- «MeHto» (moBepTae Ha rOJIOBHE MEHIO);

- «Hacrynna rpay;

® Y BUMNAJKY HEMPABUIHHOTO PIIEHHS 3’ SABJISETHCS BIAMOBIIHE CIIOBIIICHHS
(puc 3.6). BaxxnuBo, 110 mpu IbOMY B TpaBIld HE BITHIMAIOTHCS paHiIle
«3apobiieHi» 3ipouku. Ile 3pobneHo s Toro, abu HE JIUTHUHA HE
3acMydyBajach Ta HE OIMYCTHJIA PYKH IMPHU MPOXOHKCHHI, a MPOTOBKIIIA

PO3BHUBATHCH B I'pI.

X - B |

IHCTPYKUIA

Lllo Tak 3By4YUTb?

CNPOBYMW LLE :)

= B

BIAMNOBICTU

Pucynox 3.6 — CKpiHIIOT CHOBIIIICHHS PO HEMPaBUIIbHY BiJIIOBI b

A 3apa3 nepenaemMo 10 1eTaabHOTr0 po300py KOKHOTO 3 MOJTYJIB TIaT(Gopmu.
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3.2 Moaynp, CcOpSIMOBAaHMM Ha PO3BUTOK CJIYyXOBOI'O CHPUNMAaHHS

31e01IbIIOr0 JaHUW PO3JLUT PO3pPaXOBaHUU JJis MOYATKy poOOTH 3
HEMOBJICHHEBUMU TIThbMH. [HTEHCUBHO (hOHEMATUIHHUH CITyX PO3BUBAETHCS B TIEPIO]T
70 5 pokiB. POHEMATHYHUN CIIyX — II€ 3/IaTHICTh aHATI3yBaTd Te€, IO MU YyEMO.
Po3BuHeH1 ¢poHeMaTHuHI mporecu — e pyHaamMeHT ais GopMyBaHHS MOBJICHHEBOI
JISJIBHOCT1, TPAaBHIIBHOT TOOYIOBH CKIJIQJIOBOI CTPYKTYpPH CJIOBa, € OCHOBHOIO
NepeayMOBOIO ISl YCIIIIHOTO OBOJIOAIHHSI HABUYKAMHU MMHChbMa Ta YUTAHHS.

BpaxoByrourn (yHIaMEHTAIBHICTh JAHOTO MOJYII0 B PO3BUTKY JUTHHH
Matepiaj irop OyB MOJIJICHUNA Ha MEXaHIYHI1 3BYKH, [0 CTBOPIOIOTHCS TPUPOJIOIO Ta

3BYKH, SIK1 BU/IAOTh TBAPHUHHU.

3.2.1 Aunroput™m poboTu rpu «Bragaii 3Byk»

e Bxig B gaHy rpy BiIOyBaeThbcs 3 MiAMEHIO «Irpyu Ha pO3BUTOK CIyXOBOTO
cripuiiMadHs» (puc. 3.3).

e Hamoyarky BUIIaIKOBUM YUHOM OOUPAETHCS ay/lio (pailyl Ta KapTUHKA, sIKa
romy Biamosimae. Il kKapTHHKA MOMIMIAETHCS B JOBUIBHE 3 YOTHPHOX
HUKHIX K1JI, pEIITa KPY>KEUKIB 3aIIOBHIOETHCS IOBUTLHUMHU 300paKEHHSIMU
31 CTEKy, IKui c(HOPMOBAHMI /IS 111€T TPH.

e Jlns moyaTKy rpu KOPUCTYBauy MOTPiOHO HATUKHYTH Ha 1KOHKY «3BYKY,
sIKa pO3MIIIEHA Y BEPXHIA YaCTHHI IFPOBOTO MOJISl MOCEPEAUHI., TOA1 OJANH
pa3 MpOTPaEThCS MIATOTOBICHUH ayio (haiil.

e Jlami muTMHA TOBMHHA HATUCHYTH HAa KPYXEYOK, B SKOMY 300pa)keHe
sIBUIIE a00 TIPEAMET, KU CTBOPIOE II€H 3BYK.

o [Ilicns BubGopy BapianTy Tpeba HatucHyTH «Bigmosictu». Jlo Toro
nporpama He 00poOJIsie HATUCHYTY 1KOHKY.

o JSlkmo BUOpaHMII MaJIFOHOK BIJIMOBIJIA€ 3BYKY, TPaBIIO JOJAETHCS OJHA
3ipoyka Ta aBTOMAaTUYHO TOYMHAEThCA 2 piBeHb. [Iporpama 36epirae

BIJIOMOCTI MPO T€, SAK1 3aMucu Oy B)Ke BIATBOPEHI B paMKax ITi€l cecii

I I I JTucmy
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Ipy, TOMY OJHAKOBI 3ByKHM MDK payHIaMH HEMOXXIIMBi, IPOTE BapiaHTH

BiJITTOBIJII MOXKYTh ITOBTOPIOBATHCH.

o Bejenns HenpaBUIIBHOI BIAMOBIJI Ta YCHIIIHE MPOXOJKEHHS Tpu Oyio

pO3MHUCAaHO B  IYHKTI

«3.1 3aranpHa B3aeMOAIS KOpUCTyBaya 3

BeOcTOpiHkoIO» (puc. 3.5., 3.6).

3.2.3 Anroput™m poboTu rpu «XToO 1€ cKazaB?»

B 110 rpy (puc. 3.7) MOkHa EPEUTH 1O 3aBEPIICHHIO MONEPEIHHOT, OOpaBIIN
BapianT «Hactymna rpa» (puc. 3.5), abo 3 migmento moayis (puc. 3.3). Bei kpokn
AITOPUTMY I1i€1 Biieorpu ayOIO0Th clieHapiid «Bramait 3Byk». €arHa BIIMIHHICTh

B TOMY, 1110 B METOAAX JaHOI MIANPOrpaMu ay/io 3alucy Ta KAPTUHKH OOUParOThCs

3 1HIIIOTO CTEKY.

Takox joromea MoOXe BUKOPHCTOBYBATH II0 TPy B CTHUMYJISII MOBJICHHS 3
MaJIMMHU JITbMH Ha €Talll TYJiHsS Ta B aBTOMaTH3alli 3ByKiB OUIbII TOPOCIUX TITEH

BIKOM 110 6 pokiB. DaxiBIl0 MOTPIOHO Oy/ie MOMPOCUTH YYHS 3BYKOHACIITyBaTH

IHCTPYKLUIA

XTO0 ue ckaszaB?

BIAMNOBICTU

Pucynoxk 3.7 — CkpiHIIOT rpu «XTO 1€ cKa3aB?»
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SAKyChb TBapUHY, MO’KHA HATUCKATH Ha IKOHKY «3BYK» HE OOMEXEHY KIJIbKICTh PasiB,

110 3pYYHO B TPEHYBaHHI BUMOBH JUTHHH.

3.3 Moaynb, copsMOBaHWN Ha PO3BUTOK T'pPaMaTHYHUX KOHCTPYKIN Ta

3B’ A3HOTO MOBJICHHS

[Iporec popmyBaHHS MOBJICHHEBOT NISUTBHOCTI — 1€ CKJIQHUM Ta JOBIHH MIIAX
po3BUTKY. CTaHOBJIEHHS 3B’SI3HOTO MOBJICHHSI MPOTIKAE pPa3oM 3 PO3BUTKOM
muciieHHs. Lle Bce Bi10OyBa€eTbCs qyKe MOCTYIIOBO.

BaxxnuBo, 100 TUTHHA OBOJOJ1IA CIOBHUKOBUM CKJIaJ0M Ta IpaMaTHYHOIO
OynoBoro MoBH. lle HeoOXigHI mMepeayMOBH 0 Bce OUIbII 3B’SI3HUX (opM
BHCJIOBJIIOBAHHSI.

Irpu, mo mnpencraBieHi B JaHOMY MOy, SKpa3 OXOIUIIOIOTH 1 0a30Bi

HE0OXiH1 pedl, 1 OUTBII CKITaJl 3a/1adi, SKi CTaBIATHCS TEPe]l JUTHHOTO.

3.3.1 Anroputm pobotu rpu «Hazsu mene» (puc. 3.8)

AKy YacTuUHy 061MY4a MOXKHA 3aMiHUTK cnoBoMm “BiH"? HasBu i

HA3BATMU CJ1OBO

IHCTPYKLIA BIANOBICTU

Pucynox 3.8 — Cxpinmor rpu «Hazsu meHe»

I I I Jlucmy

| | | TAJIL].045440.004 113

38

SmlJlucm] Ne ooxkym. | Iion. | lama




I'pa mMae AB1 TOukM BXOAY: MiAMEHIO «Irpu Ha PO3BUTOK I'paMaTUYHUX
KOHCTPYKIIIH Ta 3B’ I3HOTO MOBIICHHS» a00 Tepexij 3 MonepeaHboi rpu.
Crnepiry BUTIaJKOBUM YHHOM OOMPAETHCSA OJTHE 3 TPHOX 3aBIaHb — 3HAUTH
CJIOBO YOJIOBIUOTO ab0 >XiHOUYOTO, a00 cepeaHboro poay. BiamorigHo 10
I[LOT'O OJTUH 3 TPHOX KPY>KEUKIB 3aIIOBHIOETHCS M1IXOISAIIOI0 LTFOCTPALII€IO,
a pelnTa HeMpaBUILHUMU.

[Ticnst Toro, sik AUTMHA BU3HAUWIIACH 3 BIJMOBLIIO € JIBa BapiaHTa ii
BBCJ/ICHHS.

[lepmnii BapiaHT MIAXOAUTH 1Jii POOOTH 3 JITBMH B SIKMX IOTaHO a0o
B3arajli He pO3BHHECHE MOBJICHHs. TaKo)K MOro MOXHa BUKOPHUCTOBYBATH
Ha TpucTpoi 6e3 mikpodoHy. [loTpiOHO MPOCTO HATUCHYTH Ha BUOpaHe
300pakeHHsI, a OTIM KHOTKY «BiImoBicTH.

Hpyruii BapianT — rojgocose BBeJieHHs. Came B 111l TPl BAKOPUCTOBYETHCS
TexHoJoris po3mnizHaBaHHs MoBH Google Cloud Speech-to-Tex. I'pasiito
HEOOX1HO criepiry HaTUCHYTH «Ha3BaTu Cl10BOY», TPOTrOBOPUTH BiAMOBIIb,
a noTimM «Bignosictu». [lami 3amucaHe ayJio aHaNI3yeTbCd B XMAapHOMY
Google cepsici 3a JOMTOMOTOI0 MAIIMHHOTO HABYAHHS, a Jalll PO3Mi3HAHE
CJIOBO TIOPIBHIOETHCS 3 TIPABWIIBHOIO BIATIOBIIIIO.

Tak sk KOpECTYBa4 MOK€ MaTH BaJid BUMOBH, TO crioBimeHHs «CripoOyit
me :)» MOBUHHO MOTHUBYBAaTH HMOTO CTapaTHCh MPOTOBOPIOBATH 3BYKHU
PaBUJILHO Ta YITKO, a0W BiJIMOBIJb 3apaxyBaiach sK mpaBuwibHA. [lanuii
IIPOIIEC BATIIYETHCS JIOTOMEI0oM a0o iHImUM criemianictom [PLI.

[Ticns mpaBUIBHOI BIAMOBIMI 3arpy»a€ThCs HACTYMHUM piBeHb. B nmaHiit
HiITporpamMi HeMae KOHTPOITIO 33 TIOBTOPOM 3aBJIaHb Ta BiJIMOBIIEH.
HenpaBuiapHa BiAMOBIAL Ta KiHEIb TPHU ONMKMCaHO B MyHKTI «3.1 3arampHa

B3a€MO/II1 KOpPUCTYyBaya 3 BeOCTOpiHKOO» (puc. 3.5., 3.6).

I JTucmy
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3.3.2 Anroputm pobotu rpu «CKiiaau icTopito»

B naniii rpi (puc. 3.9) nutuHi HE0OX1HO BUOYAyBaTH 300pa)KeHHS B

XPOHOJIOTTYHIN MOCIiAOBHOCTI, 1100 30epiraBcsi MPUYUHHO-HACIIIKOBUH 3B’ S30K.

Touku Bxoay ananoriufi rpi «Ha3Bu MeHe».

VY BUNIQIKOBOMY MOPSIIKY Ha €KpaHi GOPMY€ETHCS Psifl 3 KAPTUHOK.
['paBio HEOOX1IHO TEpPETATHYTH IU(pPY HA MicIle 3HAKy MUTaHHS, IO
3HAXOJQUTHCS HAJ BIIIIOBIIHUM €M130/I0M.

[Ticns po3craBneHHs Bcix 4 1udp, IUTAHA MOXKE HATUCHYTH
«BignmoBicTm.

S0 3amoBHUTH HE BC1 KPYKEUKH, TO BIAMOBIAb HE MPUHMATUMETHCA,
KOpUCTyBauy Oyne «BHUCKaKyBaTw» croBimieHHs «CrpoOyi me :)» (puc.
3.6).

Takoxx omuparounch Ha 3A10HOCTI IUTHHH (axiBelb I1HKIO3UBHO-
PECYPCHOTO IIEHTPY MOKE 3alIPONOHYBATH IPABIIIO CKJIACTH Ta PO3MOBICTH
ICTOpIIO, sIKa 300pakeHa Ha MAalIOHKaX, HJii MOCHJIEHOI'O PO3BUTKY
3B’SI3HOTO MOBJICHHS Ta TPEHYBAaHHIO IPaMaTHYHUXKOHCTPYKIIIH.
Bamipanis 1poro  JOJaTKOBOTO — 3aBJaHHS — IPOBOJUTHCA — CaMHUM

CIIEL[1AJTICTOM.

I JTucmy
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IHCTPYKUIA BIAMOBICTU

Pucynoxk 3.9 — Ckpinmot rpu «Ckiiaan icTopito»

3.4  Mogynb, cipsiMOBaHUN Ha PO3BUTOK YBaru Ta mam’siti

[Tam’sITh — 11€ BIACTUBICTh 30€PEKEHHS, 3aKPITJICHHS Ta BIITBOPEHHS B MO3KY
JOCBIAY JtOAMHUA. HaliO1Ib1 BaXKJIMBUM y PO3BUTKY HaM’sIT1 MOJIOAIIUX IIKOJISIPIB €
MPOIIEC 3MIHU CIIBBIIHOMICHHS JOBUILHOTO Ta MUMOBUIHHOTO 3amaM’ ITOBYBaHHS B
01K 3pOCTaHHs MEPIIOTO.

YBara — 11e CipsIMOBaHICTh Ta 30CEPEKEHICTh Ha OTHUX 00’ €KTax abo sIBUTIIAX
Ta abcTparyBaHHs BiJ iHIIMX. [i PO3BUTOK — Lie HEOOXiAHICTH IJf YCIIIIHOIO
ICHYBaHHS B CYCIUJIbCTBI Ta MOBHOIIIHHOTO KUTTSI.

Po3BuTOK 000X LMX BaXKJIMBUX MPOLECIB IMOKPUBAETHCS CYTTIO 3aBaHb,

3alpOMOHOBAHMUX B TPETHOMY MOJIYIIL.

3.4.1 Anropurm pob6otu rpu «Hus Tiae?» (puc. 3.10)

e € Bl TOYKHM BXOJy B JIaHy Ipy: MiIMEHIO «Irpu Ha pO3BUTOK yBaru Ta

mam’siTi» abo mepexia 3 MomepeIHbO1 IPH.

I I I Jlucmy
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G |

3Hanaun nigxopsaily TiHb

o
w

»- W

IHCTPYKUIA BIAMNOBICTU

Pucynoxk 3.10 — Ckpinmort rpu «Yus TiHb?»

e Ha koxeH piBeHb OOMpaEThCS pi3HA TBapuHA. J{0 KOXHOI 3 HUX € HA0Ip
CUJIYETIB IIbOTO K 3BIPKa, ajie B IHIIMX M03aX.

e Jlns BBeJIGHHS BIAMOBI I HEOOX1THO KJIIIKHYTH Ha KPY>KE€UOK 3 BIJITIOBITHOIO
TIHHIO Ta HATUCHYTHU «BiImoBicTy.

e B Mexax JaHOi rpu BEAEThCS KOHTPOJIb TBAPHH, SIKUX BXKE BiJAraayBaju,
TOMY Hi 3aBJaHHS, H1 BIIMOBIAI MK PIBHSIMH B MEXax OJIHI€I cecii He
MTOBTOPIOIOTHCS.

e HenpaBuiabHa BiAMOBIAL Ta KIHEIb TPU ONMKUCAHO B MYHKTI «3.1 3aranbHa

B3a€MO/II KOpPUCTYyBaya 3 BebcTopiHkoo» (puc. 3.5., 3.6).

3.4.2 AnroputM pobotu rpu «BinminHocT» (puc. 3.11)

e ToukM BXOJy aHAJIOTTYHI MOTEPEIHIN TPi.

e JluTMHA MOBMHHA HATUCHYTH Ha MpaBiii KAPTUHIII HA BCl HEBIAMOBITHOCTI
miBid. Ilpu kiiky Ha TOpaBWIBHY TEPUTOPIIO — 1€ € PO30LKHICTH 3

OpHUTIHAJIOM — MicIie OyZe OOBOUTUCH KPYKEUKOM.

I I I Jlucmy
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3Haiam sigMiHHOCTI

e [licns 3HAXOMKEHHST BCIX BIJIMIHHOCTEH KOPUCTYBa4 MOXE HATHCHYTHU

IHCTPYKUIA

«BigmosicTiy.

e VYV Bumaaky, Kojgu Oyjae BIAMIYEHO HE BCl 3HHKJI/3MIHEHI €JIEMEHTH,
KopucTtyBad Oauutume mnoBinomsieHHs «CrpoOyil me :)» (puc. 3.6.) 1
piBEHB MPOJAOBKYBATUMETHCSA 3 MOTOYHO MICIIS, MPOTPEC HE CKUTAETHCH.

e BapiaTuBHICTb KOHTEHTY B JaHId Tpl OOMEXYEThCS TppOMa HaboOpamu
KapTUHOK, HA KOKEH PIBEHb 10 ofHOMY. Lle 3HauuTh, 1110 IpU MOBTOPHOMY

MPOXO/KCHHI TPpHU KOPHUCTYBad TpaTUME B Ti caMi BIIMIHHOCTI TUIBKH,

BIAMOBICTU

Pucynok 3.11 — Ckpinmor rpu «BiIMIHHOCT1»

MOJKJIMBO, B IHIIOMY TOPSIKY

e VchiniHe NPOXOHKEHHS TPU OMUCAHO B MYHKTI «3.1 3araibHa B3aeMois

KOpHCTyBaya 3 BeOCTOpiHKOIO» (puc. 3.6).

SmlJTucm] Ne ooxym. | IHion.
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3.5 Moayib, cipsIMOBaHUN HA PO3BUTOK MHUCJIEHHS 1 IPOCTOPOBOI ySIBU

Hutsiya ¢antazis — Oe3MexHa, a TOMYy IyK€ BaXKJIMBO PO3BUBATH ii Ta
CTBOpIOBAaTU yMOBHU s ii peam3anii. [IpoctopoBe MHCIEHHS — 1€ OIWUH 3
HaWBAXKJIUBIIIKNX BUAIB PO3YMOBOI AISUTBHOCTI JtOMHU. BOoHO 3a0e3nedye BMiHHS
TeHEPYBAaTH 1/1€1, 3/1aTHICTh MAJIFOBATH B ysiBl, aHAJI3yBaTH MPOIIECH, TOIIO.

JInst pO3BUTKY LIMX HAaBUYOK PO3pOOJIIOBaHA OHJIAWH-TIATGOpMa MPOMOHYE

HACTYIIHI ITpHU.

3.5.1 Aaroputm pobotu rpu «HerBeptuii 3aiiBuii» (puc. 3.12)

IHCTPYKUIA BIAMOBICTU

Pucynox 3.12 — Ckpinmot rpu «YerBepTHii 3aiiBuii»

e Bxin B many rpy BinOyBaeTbcs 3 MigMeHIO «Irpu Ha MHCIEHHS Ta
MPOCTOPOBOI yBarm» abo Mo 3aKiHYEHHIO MONEPETHBOT TPH.

e Ha mouarky QopmyeTscsi Habip KapTUHOK: 3 3 OJHOTO CTEKy 1 OfgHA 3
noBUIbHOTO. Taka peanizailisa 3abe3reuye BEIMKY BaplaTUBHICTH PIBHIB

HaBITh MIPU MMOBTOPHOMY MPOXOJHKEHHI, MPOTE€ TAKUM YMHOK HIisIK HE

I I I Jlucmy
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KOHTPOJIIOETHCS, SIKI KAPTHHKH BKe OyJIM BUKOPUCTaH1 B JaH1i cecii, ToMy
MO>KJIUB1 TIOBTOPH.

JutuH1 noTpidHO 00paTu 300paKeHHs, IKe BUOMBAETHCS 3 JIOTTYHOTO PAAY,
Ta KIKHYTH «BiamoBicTu.

[Ticns mpaBWIIbHOI BIAMOBIAI ABTOMAaTUYHO TIOYMHAETHCA HACTYIHUM
pIBEHb.

Curyailiss 3 yCHIIIHO MPONJEHOI0 T'POI0 Ta HEMPABUIBHOIO BIAMOBITIO

omnucaHi B yHKTI1 «3.1 3araiibHa B3a€MO/Iis1 KOPUCTYyBaua 3 BEOCTOPIHKOIO»

(puc. 3.5., 3.6).

3.5.3 Anroput™m pobotu rpu «/Jle mo?» (puc. 3.13)

flka ¢irypa po3miweHa 3nisa Bif 3HaKy NUTaHHA?

© »

IHCTPYKUIA BIAMOBICTU

Pucynox 3.13 — Ckpinmor rpu «/Jle mo?»

e Touku BXOAy CHIBMAIAIOTh 13 Tpoto «UeTBepTHil 3aiiBUii».

L4 CnoanKy 3’ ABJISE€THCS 3HAK ITMTAHHS Ta CYTb 3aBJdHHA.

e [loTim Ha expaHi B TOBUTbHUX MICIISIX 3 SIBISIETHCS JB1 BITYpH.

SmlJTucm] Ne ooxym. | IHion.
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e VYuyenp oOupae ¢irypy, sKa BIANOBIAAE YMOBI MNHUTaHHA Ta KIKae

«BigmoBicTuy.

e Ha meit MOMeHT mporpama, Iie HE 3HA€, sIKa BIATNOBIIb € MPaBUIBHOIO.
Crnepiry BoHa aHaji3ye MUTAHHA, a TIOTIM MOJIOXKEHHS PIryp Ha IrPOBOMY
eKpaHi 1 MOPIBHIOE 3 BIIMOBIIIO TPABIIS.

e 'V pa3i npaBWIbHOI BIAMOBII 3arPy>Ka€ThCsI HACTYITHUM PIBEHb.

e 3apepilieHa Tpa Ta HENpaBUJIbHA BIAMOBIAL OMUCYETHCS B IMyHKTI «3.1

3aranpHa B3a€EMO/Iisl KOpUCTYBaya 3 BEOCTOpiHKOIO» (puc. 3.5., 3.6).

3.6 ApxiTeKTypa po3poOJIEeHOTO MPOEKTY

JlaHuii POEKT MAa€ HACTYIHY CTPYKTYpPY KaTajoriB:

e (ss;

e Html;

o Js;

e Imgs;

e Sounds.

VY mammi «css» MICTUTBbCS OAMH (hain «style.css» — B sIKOMy ONMCYIOThCS
CTHJI1, IO 3aCTOCOBYIOTHCS JIO CAUTY Ta OKPEMHUX HOT0 €JIEMEHTIB.

B karanosi «html» Takox nume onxuu ¢ain — index.html. B Hpomy
OIUCYETHCSI CTPYKTYpPa BChO MPOEKTY.

B nani «imgs» 310pani Bci rpadiuHi 300paskeHHs, 10 BUKOPUCTOBYIOTHCS B
ITPOBHX CIICHAX PI3HUX MOJIYJIIB Ta HAa MOYATKOBINA CTOPIHIII CAUTY.

B «sounds» Mictatbes aynio (aiisiu 3 03By4€HUMHU MPAaBUIIAMHU YCIX MIHI-1TOp
Ta 3BYKH, [II0 BUKOPUCTOBYIOTHCS B 3aBJAHHSIX MEPIIOTO MOIYJIIO.

[Tanka «js» Mae HacTynHi (paiimu:

®* menu.js;

e application.js;

e html_actuator.js;

I I I JTucmy
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e speech_to_text_APLjs;

e game_manager.js;

e soundGames.js;

e voiceGame.js;

e makeAStoryGame.js;

e fingTheShadowGame.js;
e spotTheDiffGame.js;

e positionGame.js;

e oddManOutGame.js.

JleTanpHilie 3yMUHUMOCH Ha .js (ailylax Ta po3ristHeMO (YyHKIII, SKI Tam
BUKOPHCTOBYIOTBHCH.

daiin «menu.js» MICTUTh HACTYIHI (DYHKIIIT:

e render() — BiAMOBIAA€ 3a BIATBOPEHHS TOJIOBHOT'O KOMIIOHEHTY J10JIaTKY;

e choseButton() — BiagnoBijgae 3a BUOIp KHONKHU B TOJIOBHOMY MEHIO Ta
MOJAJIBIIINA HaBIrarmii.

VY aiini «html actuator.js» onucani Taki QyHKITII:

e applyClasses() — 3aCTOCOBY€E KJacH CTUIIIO Ha 00paHuii 00’ €KT;

o winMessage() — BiAMOBiIa€ 3a BiqoOpakKeHHS MOM-aIy 3 TOBIJOMICHHIM
PO TIEPEMOTY;

e JossMessege() — BiAMOBIa€ 3a BIMOOPaKEHHS TMOI-aITy 3 MOBIJOMJICHHSIM
PO HETIPABUIILHY BIOBIIb;

o clearMessege() — 3akpuBae BIKHO TIOM-amy 3  BiATIOBIIHUM

MMOBITOMJICHHSIM.

PoGota daiiny «application.js» BU3HAYAETChS OJHIECIO PYHKIIIETO:

e init() — iHIiANI3yeE TPy

V ¢aiini «speech to_text APIL.js» micTsThCS AB1 QyHKIIIT:

e recordingVoice() — BIAMOBIA€ 3a 3aIIMC Ta TAMYACOBE 30€pEeKEHHS ayaio

¢aiiny 3 po3muperHsM .WAV 3 Mikpo(oHy KOpUCTyBaya;
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Hactymuwuii daiin — «game manager.js». B HboMy onucani Taki GyHKITI:

Maiin «soundGames.js» MICTUTh Taki (PYHKITII:

PobGoty daiiny « voiceGame.js» 3a0e31e4yr0Th (QYHKITII:

uploadFileToCload() — BiamoBimae 3a opraxizaiito 3B’s3Ky 3 Google

Speech-To-Text API;

processingAnswer() — aHaJli3y€e OTPUMAaHy 3 XMapH BIAMOB1/Ib.

checkClick() — mnepeBipsie, sika KHOIKa IrpoBOro iHTepdeiicy Oymna
HATHCHYTA,;

exit() — moBepTae KOpUCTyBaya A0 TOJIOBHOTO MEHIO;

playRules() — BiamoBijae 3a BUBIJ MOM-aly Ta NpOrpaBaHHs ay/iio daimy
3 MpaBUJIaMU T'PH;

score() — BIJINIOBIJIa€ 32 BEICHHS paxXyHKY I'PaBIlsl B MeXaxX OJIHI€I IpH;
return() — TMOBepTa€ TrpaBlid HAa TMEpPIIUH pPIBEHb MIOWHO YCIIIIHO
IPOMAEHOI IPH;

nextGame() — BIAMOBIA€ 3a Mepexij 0 HACTYIHOI I'PH;

checkAnswer() — riepeBipsi€ BiAIIOBIIb BIATIOBIIHO 10 TpU

setupsForSoundGames() — BignmoBigae 3a (opmMyBaHHS Ta 1HILIATI3ALIIO
HEOOXIJTHUX PECYPCIB AJIA PIBHS: 3BYKOBY JIOPIKKY Ta BiAMOBIIHUNA HAO1p
UTIOCTpAIlii;

playSound() — BinmoBigae 3a mporpaBanHs ayio daiiny;

checkCorrectSound() — nmopiBHIO€, 41 00paHe 300pasKeHHSI MPABUIILHE.

setupsForVoiceGame() — BiamoBijzae 3a (GopMyBaHHS Ta IHIIiaTi3aIliio
HEOOXTHUX pEecypciB MJIg pIBHI: TE€HEPYEThCS yMOBa 3aBJaHHSI Ta
BIJIMTOBITHI LTFOCTpAIIii;

voiceAnswerChosen() — peaJi3ye roJocoBUI BBi BIAIIOBI/II;

e checkCorrectVoiceAnswer() — mepeBipse, 4Yd Ha3BaHa BIJIOBIJIb
paBUIIbHA;
I I I JTucmy
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e checkCorrectAnswer() — mepeBipse, uyu OyJio BuUOpaHe IpaBUIIbHE

3poOpaKeHHS.

VY ¢aiin «makeAStoryGame.js» onucani HacTynH1 QyHKITII:

setupsForMakeAStoreGame() — BigmoBimae 3a ¢GoOpMyBaHHS Ta

1HII1aT13a11110 HEOOX1THUX PECYPCIB JI PIBHS: BIAMOBIHI €Mi30/I1 ICTOPii

e move() — BIATIOBIZA€ 3a pyX IIEBHUX €IEMEHTIB IHTEpPEHCY;

e positionEquals() — mopiBHIO€, 4K 301rat0ThCS MO3UIIL JBOX €JIEMEHTIB Ha
IrpOBOMY TIOJTi;

e checkStoryAnswer() — nmepeBipsie, 41 BC1 KAPTOUKH IIPOHYMEPOBaHi, Ta 4u

IIPaBUIIBHO.

Hacrynnuii ¢aiin — «fingTheShadowGame.js». Bin mae Taki QpyHKIii:

e setupsForFindTheShadowGame() — BignmoBigae 3a (¢GoOpMyBaHHS Ta
HIIIATi3alil0 HEeOOXIIHUX pecypciB [Jisi PIiBHs: BIANOBIAHI Habopu
300pakeHb;

e checkCorrectShadow() — nmepeBipsiec KOPEKTHICTbh 0OpaHOI BIMOBI/II..

VY daiini « spotTheDiffGame.js» € HactymnHi QyHKIIT:

setupsForSporTheGiffGame() — BigmoBimae 3a ¢GopMyBaHHS Ta

HIMam3amio HeOOXITHUX pecypciB I pIBHSA: BIJANOBIAHA mapa

300pakeHb;

e creareGrid() — CTBOPIOETHCS CITKA BIAMOBIIHO 10 OOpaHUX KapTHHOK, 5K
JIUTUTH X Ha CEKTOPH;

e renderGrid() — BIATBOpPIOE CTBOPEHY pPaHILIE CITKY;

e checkClickedElement() — anami3ye cekTop, sSkuii 0yi10 00paHo;

e checkCorrectElement() — mepeBipka IpaBUIBLHOCTI 0OPAHOTO CEKTOPY;

e checkCorrectDiff() — mepeBipka, uu BCl HEBIAMOBIAHOCTI OYyJIM 3HAKICHI.

Po6oty «oddManOutGame.js» BU3Ha4aOTh (PYHKITII:

3 Tucm
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setupsForOddManOutGame() — BigmoBijae 3a (¢GopMyBaHHS Ta
HIMam3amio HEeOOXIIHUX PEecypciB MJisg pPIBHI: BIANOBIIHUN Habip
MaJIFOHKIB

checkCorrectlmg() — mepeBipsic 00paHy BIANOBIIb HA MMPABUIBHICTD

I ocranHiii daitn — «positionGame.js» B HbOMy onucani Takl GyHKIII:

setupsPositionGame() — BignoBigae 3a (GopMyBaHHsS Ta IHILlATI3aII0
HEOOXTHUX pPEeCcypciB Jig PIBHI: TE€HEPYEThCS yMOBa 3aBJaHHS Ta
BUIIaJIKOBUM YHHOM OOUPAIOTHCS KOOPAUHATH PO3MIILEHHS €JIEMEHTIB
checkClickedPosition() — amamizye, ska ¢irypa Oyma oOpaHa
KOPHUCTyBa4YeM

checkCorrectPosition() — mepeBipsie, uu 0OpaHa BIAMOBIIb KOPEKTHA

I JTucmy
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4.1.

4. OI'J14J] PO3POBJIEHOI BEBCTOPIHKU

TecTyBaHHS pO3p00OJIEHOTO TPOAYKTY

ITo 3akiHYeHHIO PO3pOOKH MTPOAYKT Ma€ poiTu Bepudikaiiro. s Toro, 1mod

BIIEBHUTHUCH, IO CANT BIANOBIZA€ yciM BHUMOram, Imo Oynu chopmoBaHI Ha

MOYaTKOBOMY €Tari po3poOKH, Ta Horo (yHKI[IOHAJbHA IOBEAIHKA BINOBIIAE

OuiKyBaHiii, OyB c(hopMOBaHUI1 YEK-JIICT, HA OCHOBI SIKOTO HalMCaH1 TeCT- Kecu ais

poBeeHHs smoke TecTiB, pe3yibTaTH SIKUX HaBeJAeHO B Ta0muusx 4.1 —4.9.

Tabmuusg 4.1 - Tect-keiic Nel. TectyBaHHsI MOYaTKOBOI CTOPIHKH CAUTy

ITepenymoBa | 3aiiTu Ha BeOcalT

No

Kpok

OuikyBaHMil pe3yabTaT

Hatucnytn Ha kHOnIKY «Iloyatn

3aMaTHChY

CropiHka mpoKpyTHIach HA MEHIO

2. | Harucnytu «Ha ronosny»

CropiHka IpoKpyTuiIach Ha

I104aToOK

3. | TIpockposuTu CTOPIHKY BHHU3 A0 KiHIIS

Ha expani MeHI0 callTy

Hatucnytn «Irpu Ha po3BUTOK

CIIyXOBOTO CIPUUMAHHSD)

Biakpunocs nigmMento «Irpu Ha

PO3BUTOK CIyXOBOTO CIIPUMMaHHS»

5. | HatucHytu Ha CTpUIOUKY

Ha ekpani MeHIo0 caiity

Hartucnytn Ha «Irpu Ha po3BUTOK

6. | rpaMaTUYHUX KOHCTPYKIIIN Ta

3B’SI3HOT'O MOBJICHHS

Biakpunocs nigmeHto «Irpu Ha
PO3BUTOK IPpaMaTUYHUX
KOHCTPYKI1H Ta 3B’A3HOTO

MOBIJICHHI

7. | HatucHyTu Ha CTPUIOUKY

Ha expani MeHI0 caiity
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Hartucuytu Ha «Irpu Ha po3BUTOK Binkpunocs niamento «Irpu Ha
8.
yBaru Ta rnam’sati» PO3BHUTOK YBaru Ta nam’siti»
9. | HarucHyTHn Ha CTPUIOUKY Ha expaHi MeHI0 cailTy
Binkpunocs nigmento «Irpu Ha
Hatucuytn Ha «Irpu Ha po3BUTOK
10. PO3BUTOK MHUCJICHHS Ta
MUCJICHHS Ta MPOCTOPOBOI yBarm»
IIPOCTOPOBOI yBaru»
11. | HarucHyTtu Ha CTPUIOUKY Ha expani MeHI0 caiity
Tabmuusg 4.2 - Tect-keiic Ne2. TectyBanus rpu «Bragaii 3Byk»
[lepenymoBa | 3aiiTu B miaMeHIO «Irpy Ha PO3BUTOK CIIyXOBOIO CHPUMMAHHS
Ne Kpok OuikyBaHHUil pe3yabTaT
1. | Hatucnytu Ha ikoHKy «Bragaii 38yk» | Bimkpuiiocs irpoBe mosie
2. | HatucHyTH Ha IKOHKY 3BYyKY [Iporpaerncs 3Byk
OO6partu HenpaBUWIILHY BIAMOBIAb Ta 3’aBnsgerbes nom-an «CropoOyii mie
3.
HAaTUCHYTH «BigmoBicTny» )» Ha 5 CeKyH/I
[IporparoTecs nmpaBuIa A i€l Tpu
4. | HatucnyTtu «IHCTpyKIIis» Ta 3’ ABJISIETHCS TOM-aMl 3 TUM K€
TEKCTOM
. . ['pa aBTOMaTUYHO EPEXOIUTH HA
OO6partu npaBUIbHY BIANOBIIb T _
5. _ . HOBUH PIBEHB Ta rPaBLIO JOJAETHCS
HaTUCHYTU «BianoBicTuy» .
OJIHa 31pOoYKa
. [IporpaeThcst 3ByK BIAMIHHUHN BiJ
6. | HatucHyTu Ha IKOHKY 3ByKY _
3BYKY MONEPEIHBOTO PiBHS
. . ['pa aBTOMaTUYHO MEPEXOIUTH HA
OOpartu npaBUJIbHY BIANOBIIb T .
7. . . HOBHI PIBEHB Ta I'PABIIO JOJIA€THCS
HATUCHYTH «B1amoBicTu» .
OJIHa 31pOYKa
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8. | HatucHyTH Ha IKOHKY 3BYKY

[Iporpaerbcs 3ByK BIAMIHHUH BiJl

3BYKY IOTNIEPEAHIX PIBHIB

OGpaTu npaBUJIbHY BiJINOBIAb Ta

HaTUCHYTH «BiamosicTu»

['paBito 10Ja€ThCS O/1HA 31pOUKA Ta
9. 3’ SIBISIETHCS TIOII-AIl ITPO

MPOXOJ)KEHHS I'pU

10. | O6patu «Ha3zan go rpu» ['pa mo4nHa€eTHCS 3 MEPUIOTO PIBHS

Ta6muns 4.3 - Tect-keiic Ne3. TectyBaHHS Tpu «XTO 1€ CKa3aBy

IlepenymoBa | 3aiiTu B miaMeHIO «Irpy Ha PO3BUTOK CIIyXOBOT'O CIIPUHMMAaHHSI»

No Kpok

OuikyBaHHi1 pe3yabTaT

1. | HatucHytH Ha ikOHKY «Branai 3ByK»

Bigkpumnocs irpose moiie

2. | HatucHyTu Ha iKOHKY 3BYKY

[Iporpaetbcs 3Byk

3. | Harucuytu «lHCTpYyKIIIsSDH»

IIporparoTecs npasuia
JUTS TI€T TPH Ta
3’ ABJISIETHCS MOII-aIl 3 TUM

KC TCKCTOM

OOGpaTu npaBUJIbHY BiJINOBIb Ta HATUCHYTH

«BigmoBicTiy»

I'pa aBTOMaTH4YHO
MEPEXOIUTh HA HOBUU
PIBEHb Ta IPABIIO

JOIA€THCS OJHA 31pOYKa

5. | HatucHyTH Ha IKOHKY 3BYKY

[Iporpaetbcs 3Byk
BIIMIHHUH B1J 3BYKY

MOMEPETHHOTO PIBHS

OO6paru npaBUiibHY BIANOBIAb Ta HATUCHYTH

«BigmosicTiy

Fpa ABTOMAaTHU4YHO
IMCPCXOIUTh HAa HOBHUU

PiBEHb Ta TPABIIIO
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JI0JTa€ThCS OHA 31POYKa

7. | HaTucHyTH Ha 1IKOHKY 3BYKY

IIporpaerscs 3ByK
BIIMIHHUH B1J 3BYKY

MOTIEPETHIX PIBHIB

«BigmosicTuy

OOGpaTu paBUJIbHY BIJIMOBIAb Ta HATUCHYTH

['paButo nogaernses ogHa
31poyKa Ta 3’ SABJISIETHCS
MOM-aIl PO MPOXOKECHHS

rpu

9. | Obparu «MeHto»

Binkpuiiocs ronoBHe

MEHIO CalTy

Tabmuus 4.4 - Tect-keiic Ne4. TectyBanns rpu «Ha3Bu mene»

3aifTu B miMeHI0 «Irpu Ha PO3BUTOK I'PaMaTUYHUX KOHCTPYKIIIN
[IepenymoBa

Ta 3B’ 3HOTO MOBJICHHS
Ne Kpok OuikyBaHUil pe3yabTaT

0. | Hatucnytu Ha ikony «Ha3Bu meHe»

Binkpwuiiocs irpoBe mosie

«BigmoBicTn»

OO6paru npaBUiIbHY BIANOBIAb Ta HATUCHYTH

I'pa aBTOMaTHYHO
IIEpEXOAUTH HA HOBUU
pIBEHb Ta IrPABIIIO

JOIAE€THCS OJHA 31pOYKa

«BigmosicTiny

Hartucnytn «Ha3Batu cinoBo», mpOroBOpUTH

2. | mpaBWIbHY BiNOBIIh Ta HATUCHYTH

I'pa aBTOMaTHUHO
MEPEXOAUTh HA HOBUH
PIBEHB Ta TPABITIO

JI0JTa€ThCS OJHA 31pOYKa

«BignoBicTiy»

OO6paru npaBuiibHY BIANOBIAb Ta HATUCHYTH

['pa aBTOMaTYHO
MEPEXOAUTH HA HOBUU

PIBEHb Ta T'PABITIO
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JI0JTa€ThCS OHA 31POYKa

«BignoBicTiy»

OOGpaTu paBUJIbHY BiJINOBi/Ib TA HATUCHYTH

['paBito nogaersest ogHa
3ipoYKa Ta 3’ ABISIETHCS
TOI-aIl PO MPOXOIKEHHS

rpu

5. | Obparu «Hactymnna rpa»

Bigkpunace rpa «Ckiaau

1ICTOPIIO»

Ta6muns 4.5 - Tect-ketic No5. TectyBanHust rpu «CKiiaiu iCTOPIrO»

3aifTu B miMeHI0 «Irpu Ha PO3BUTOK T'PaMaTUYHUX KOHCTPYKIIIN
[TepenymoBa

Ta 3B’SI3HOTO MOBJICHHSD)
Ne Kpok OuikyBaHHil pe3yabTaT

1. | HatucHytu Ha i1kOHKY «CKJIau 1CTOPIIO»

Binkpuiiocs irpoBe nosie

«BigmoBicTiy»

[lepersirnyTu oaHy nMdpy Ha 3HAK MUTAHHS HAJ

2. | Oyap-sKAUM MaJTFOHKOM Ta HATUCHYTH

3’ SIBASIE€THCS MOM-all
«Crpo0Oyii mie :)» Ha 5

CEKYH/]I

«BigmosicTiy

PosmicTuTu BCi 1iudpu BiAMOBITHO 10

3. | XpOHOJIOT1i MAJIFOHKIB Ta HATUCHYTHU

['pa aBTOMaTHUYHO
MEPEXOAUTh HA HOBUU
pIBEHb Ta IrPABIIIO

JOIAE€THCS OJHA 31pOYKa

4. | HaTtucHyTH Ha CTPUIOYKY

Bigkpunock ronoBHe

MCHIO

Tabmuusg 4.6 - Tect-keiic Ne6. TectyBanHs rpu «Hus TiHb?»

[lepenymoBa | 3aiiTu B miaMeHo «Irpy Ha pO3BUTOK yBaru Ta rnam’sti»

No

Kpok

OuikyBaHMil pe3yabTaT
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1. | HatucHytu Ha ikOHKY «Yus TiHB?»

Binkpwuiiocs irpoBe mosie

OO6partu npaBUIIbHY BIAMOBIAH Ta HATUCHYTH

«BigmosicTiny

I'pa aBTOMaTHUHO
MEePEXOAUTh HA HOBUH
pIBEHb Ta I'PaBIIIO
T0JTA€THCS OHA 31POUKA.
Habip kaptunok
BIZIMIHHHUHA BiJ

MOMEePETHHOTO PIBHIO

Tabmuis 4.7 - Tect-keiic No7. TectyBanus rpu «BiamMiHHOCTI»

IlepenymoBa | 3aliTH B IMIAMEHIO «ITpH HA PO3BUTOK YVBArv Ta ram’ aTi»
peny A p p y

Ne Kpok

OuikyBaHH pe3ynbTaT

1. | HatucHytu Ha ikOHKY «BigMiHOCTI»

Binkpwuiiocs irpoBe mosie

2. | HatucHyTu Ha OiHY BIAMIHHICTD

Micue o0Beoch

KPYKEYKOM

HarucnyTn Ha micie, 1e HeMae BIIMIHHOCTEH

3’ ABISE€THCS OII-All

«BigmosicTiy

3. . «CripoOyii mie :)» Ha 5
MIXK KapTHHKAMHU
CEKYH/I
o 3’ABIAETHCS MON-AIl
HactunyTu Ha 1me oHy BIIMIHHICTb Ta 0OpaTh
4. ' ' «CripoOyit mmie :)» Ha 5
«BiamoBicTu»
CEKYH/]I
['pa aBTOMaTHUHO
s OOGpatu pemrty BiIMIHHOCTEN Ta HATUCHYTU MEPEXOIUTh HA HOBUU

pIBEHb Ta I'PABITIO

TOJTAETHCS OAHA 31pOUKa

Ta6muis 4.8 - Tect-keiic Ne§. TectyBanHs rpu «HeTBepTuil 3aiiBUii»
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[TepenymoBa

yBarm»

3aifTu B miaMeHo «Irpu Ha pO3BUTOK MUCIIEHHS 1 TPOCTOPOBOT

Kpox

OuikyBaHHI1 pe3yIbTaT

1. | HatucHytu Ha ikoHKY «YeTBepTuit 3aiiBHii»

Binkpwuiiocs irpoBe mosie

HartucHyTH Ha KapTHHKY, sIKa HE TIAXOAUTH J10

['pa aBTOMaTUUHO

MEePEXOAUTh HA HOBUH

2.
3-X 1HIIUX, a MOTIM «BigmoBicTu» PIBEHB Ta TPABITIO
JI0JTa€ThCA OHA 31pOYKa
Tabmuus 4.9 - Tect-keiic Ne9. TecryBanns rpu «/le mo?»
3aifTu B miaMeHo «Irpu Ha pO3BUTOK MUCTIEHHS 1 TPOCTOPOBOI
[TepenymoBa
yBarm»
No Kpok OuikyBaHUM pe3yJbTatT

1. | HatucHytu Ha ikoHKY «Jle mo?»

Binkpwuiiocs irpoBe mosie

3aBaHH

HarucuyTtu Ha Qirypy, ska maxoauTh 10 YMOBU

I'pa aBTOMaTHYHO
MEPEXOAUTH HA HOBUU
PIBEHb Ta IPABIIO

JOIA€THCS OJHA 31pOYKa

4.2. BapiaHTH MOXJIMBOTO BJOCKOHAJICHHS

bepyun po0 yBaru cdepy 3acTocyBaHHS [aHOTO TPOAYKTY, BapiaHTIB

IIoJaJbIOoro B4OCKOHAJICHH A oe3miy.

[To-mepiie, MOXHa MOCTIMHO 30UTbIIYBaTH 0a3y MiHi-irop. CTBOpIOBaTH HOBI
ITpOBi crieHapii JJis BAOCKOHAJIEHHS HABUYOK MiTe ab0 pO3MMPIOBATH MOKIUBI

Ha0OpY BUXIJTHUX JIAaHUX BXKE PO3POOJICHUX 1TOp, HAPUKIIA/, OJIaTH OUIbIIE 3BYKIB

B MIEPIIUN MOIYJIb.
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[To-npyre, MoxHa (OpMyBaTH pIBHI Irop TaK, 00 KOXEH HACTYNHUU OyB
Outbm ckmagHuM. Takok 3p0OUTH MOMKJIMBUM KOPHCTYBady CaMOTY>KKH OOHMpaTH, 3
SKOTO PIBHA MOYMHATH. Tak MpaiiBHUKU 1HKIIO3UBHO-PECYPCHOTO IIEHTPY 3MOXKYTh
cami oOupaTH 3aBJIaHHs, K1 HaKpale maxoasiTh I KOHKPETHOI TUTHHH.

Tpete MoxiMBE BIOCKOHAJIGHHS — II€ peaiizallis peectparii Ha caiTi. Tak

MOHa OyJie BIJIC/IIJIKOBYBATH SKICh YCIIXH Ta MPOTPEC IpaBlis HE TIILKU B MEXax

OJTHI€T TpH.

UYeTBepTuii BapiaHT — J0AaTH MIATPUMKY 1HIIMX MOB. JIoKai3allisi mporpamu

B pa3u 30UIBIIUTH ayAUTOPIIO 11 3aCTOCYBAHHSL.

[Ipote, mepen BTUICHHSIM BCIiX 3a{yMiB, MOTPIOHO MOYATH 13 310paHHSI BIITYKiB.
OpranizyBatu ¢okyc-rpymny 3 ¢axisiuiB IPI[ ta mireit mis ananizy koMm@opTHOCTI

KOPHUCTYBaHHS MPOAYKTOM, TOOTO MPOBECTH BaIIIAIIIIO MPOTPAMHOTO 3a0€31eYeHHS.
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B CHOBKHA

MeTo10 1aHOr0 AUIIOMHOTO MPOEKTY € PO3poOKa BeOCAWTy 3 pO3BUBAIOUNMU
irpaMu ISl IPOBEJCHHS 3aHATH 3 JIThbMHU 3 OCOOJMBUMHU OCBITHIMU TOTpebamMu y
1iKaBii irpoBiit hopmi. Po3pobiena cucrema npusHadeHa st (axiBIliB 1KIFO3UBHO-
peCypCcHHX WEHTpIB. Y paMKax peaiizaiii TPOAyKTy MPOBEJACHO MOPIBHIHHS
ICHYIOUMX pilIeHb Ta C(OPMOBAHO BHUMOTH JI0 MPOrPAMHOIO 3a0e3MeyeHHs, 1110
poxpooseThes. Yepe3 HEBIIMOBIAHICTh ICHYIOUHMX BapiaHTIB TOCTABJIEHUM BUMOTaM
cTaja OYEeBUIHOIO HEOOXIAHICTh CTBOPEHHS HOBOTO BE03aCTOCYHKY.

[IpoananizyBaBImIM pi3HI TEXHOJOrIi BEOPO3pOOKH Yy Jpyromy po3ziii
JUTUIOMHOTO TIPOEKTY, 3acobamu peanizaiii 6yno oopano HTMLS, CSS Ta JavaScript
Ta (pperimBopk Phaser. Takoxx B oJiHii 3 MiHI-Irop caiiTy Oyso Bukopuctano Google
Speech-To-Text API, ax mpoayKT, 110 HaiKpale 3aJ0BOJIbHSE MOCTABIEHI 10 HHOTO
BHUMOTH.

PesynpTaToM po3poOku € BeOcCalT, sIKMM MICTUTH 4 MOy, IO TOB’s3aHI
MIX CO00I0 TOJIOBHUM MeHI0. KoxkeH Molysib Mae [1B1 TpH, sIKI CIIPSMOBAaH1 Ha pi3HI
chepu pO3BUTKY JITEH Ta MITXOAATH JJISI 3aHSTh 3 IIThMU 3 OCOOJIMBUMH OCBITHIMU
noTtpebdamu. [lepmmii Moysib pO3BUBAE CIIyXOBE CIPUMHATTS, IPYTUil — rpaMaTUyH1
KOHCTPYKIIIi Ta 3B’13HE MOBJICHHSI, TPETI — PO3BUBAE yBary Ta naM’siTh, a OCTAaHHIMU,
YETBEPTUN — MUCJICHHSI Ta TPOCTOPOBY YSIBY.

[aTepdeiic BCiX poO3AUIB CaUTy NPUEMHHM AUTSIYOMY OKY Ta IHTYITUBHO
3posyminuii. CalT 3pydHUl y BUKOPUCTaHHI Ta MIATPUMYEThCS Maibke yciMma
MOMYJIIPHUMU Opay3epamu.

OxkpiM TOro, OyJi0 MpoBeAe YCHIIIHE SmOKe TEeCTyBaHHS pPO3pOOJIEHOTO
BeO3acTocyHky. KiHIeBuil mpoaykT BiAmoBigae BCiM CHOPMOBAHMM Ha TMOYATKY
PO3pOOKH BUMOTaM.

Bxe cnnaHoBaHO 0araTo HUIAXIB BAOCKOHAJEHHS JAHOIO MPOTPaMHOrO

3a0€31e4YeHHs B MallOyTHbOMY.

I I JTucmy

| | TAJII].045440.004 113
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. SIx mpairoBaTH 3 IITbMH 3 1HTEJIEKTYaJIbHUMHU MOPYIIEHHAMH. MeTou Ta

CITUCOK BUKOPUCTAHOI JIITEPATYPU

Konsenriist mpo mpaBa oci0 3 iHBanmigHiCTIO — [EnexTponnuii pecypc]. —
Pexxum pgoctyny: https://zakon.rada.gov.ua/laws/show/995_g71#Text
ITopomenko M. A. I[HKIIO3MBHA OCBITA: HaBYaJIbHUM TOCIOHHUK —
[Enextponnmit pecypc]. — Pexum JNOCTYIY:
https://mon.gov.ua/storage/app/media/inkluzyvne-
navchannya/posibniki/inklyuziyavnz.pdf

nopaau  —  [Enmexktponnmit  pecypc]. —  Pexum = goctymy:
https://nus.org.ua/articles/yak-pratsyuvaty-z-ditmy-z-intelektualnymy-
porushennya-metody-ta-porady-2/

PoGora 3 HemoBneHHeBUMH AiThbMU— [EnekTponuuii pecypc]. — Pexum
JNOCTYILY: https://vseosvita.ua/library/persij-etap-roboti-z-
nemovlennevimi-ditmi-213168.html

Urpsl Ha pa3BUTHE CIIyXOBOTO BHUMAHMS, CHJIBI TOJ0CA U MPaBUIBHOTO
3ByKONpou3HomeHuss — [EnekTponnuii pecypc]. — Pexum mgoctymy:
https://ds2-
lub.edu.yar.ru/logoped/kartoteki_logopedicheskih_igr/igri_na_razvitie_sl
uhovogo_vnimaniya__88.html

Game-Game: Irpu Ha po3BUTOK nam'sTi — [EnekTponnuii pecypc]. —
Pexxum pgoctymy: https://www.game-game.com.ua/uk/tags/470/

BrainExer 2.0 — [Enektponnmii pecypc]. — Pexum goctymy:
https://www.brainexer.com

Logiclike: OmnnaiiH-kypc JoTiku B irpoBid ¢opmi — [Enexkrponnuii
pecypc]. — Pexxum noctymy: https://logiclike.com/uk

Posymuuku. Ilemaroriuni irpu — [Enextponnmii pecypc]. — Pexum

noctyny: http://rozumniki.info
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12.

13.

14.

15.

16.

17.

18.

19.

20.

. UrpoBas unayctpusa: reimaeB — [EnekTtponHuii pecypc]. — Pexum
noctymny: https://hsbi.hse.ru/articles/igrovaya-industriya-geymdev/
Kinenrckue u Opay3epHbIe UTPhIL: OTJIMYHS, IPEUMYIIECTBA U HEJOCTATKU
— [Enextponnuii pecypc]. — Pexxum noctyny: http://igamer.biz/klientskie-
1-brauzernye-igry-otlichiya-preimushhestva-i-nedostatki/

[IpeumymiectBa 1 HegocTaTKu Opay3epHbIX Urp — [Enexrponnuii pecypc].
— Pexum JNOCTYIY: http://worldtranslation.org/news/7178-
preimushhestva-i-nedostatki-brauzernyx-igr.html

Uto Ttakoe Flash-urpa? — [Enexrponnuii pecypc]. — Pexxum pocrtynmy:
https://iflashgamer.wordpress.com

[Mpununenns miarpumku Adobe Flash Player — [Enextponnuit pecypc]. —
Pexxum noctymy: http://tiandy.com.ua/pripinennja-pidtrimki-adobe-flash-
player-ua.

How to Make an HTMLS5 Game — [Enektponnuii pecypc|. — Pexum
noctymny: https://gamedevacademy.org/how-to-make-a-html5-game/

Advantages of HTML — [EnextponHuii pecypc|. — Pexum npocrymy:
https://www.educba.com/advantages-of-html/

CSS — [EnexTpoHHUA pecypc]. — Pexxum JOCTYIY:
https://ru.wikipedia.org/wiki/CSS

What are the advantages of CSS? — [EnexTponnuii pecypc]. — Pexum
JOCTYMY: https://www .tutorialspoint.com/What-are-the-advantages-of-
CSS

JavaScript —  [EnektponHHmii  pecypc]. — Pexum  gocrymy:
https://ru.wikipedia.org/wiki/JavaScript

The Advantages of Using JavaScript — [Enexrponnuii pecypc]. — Pexxum
noctyny:  https://www.futurehosting.com/blog/the-advantages-of-using-

javascript/
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21. Advantages and Disadvantages of JavaScript — [Enexktponnuii pecypc]. —

Pexum

disadvantages-of-javascript
22. ®peiMBOpK
https://ru.wikipedia.org/wiki/®periMmBopk

23. Pazpabotka wurp Ha JavaScript: peanbHO M 0e300J€3HEHHO —

JOCTYIY:

[EnexTponHMit

https://proglib.io/p/razrabotka-igr-na-javascript-realno-i-bezboleznenno-

2019-11-08?action=answer&comment=70819fea-03e3-46{7-9224-

86b1a002587a

24. Speech to Text —

https://azure.microsoft.com/en-us/services/cognitive-services/speech-to-

text/

25. Amazon Transcribe — [EnektponHuii pecypc]. — Pexum npocryny:

https://aws.amazon.com/transcribe/

26. Speech-to-Text

https://cloud.google.com/speech-to-text

[Enexktponnuii  pecypc]. — Pexum  goctymy:

pecypcl]. — Pexum JIOCTYIY:

[EnextponHuii pecypc]. — Pexum pocrymy:

[Enexktponnuii pecypc]. — Pexum pocrymny:

https://www .tutorialspoint.com/advantages-and-
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