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PEDEPAT

Brinycknas kBanudukarnuonHas padora mo teme «Pa3paboTka pa3BuBaroiei
KOMITBIOTEPHOH MTPHI C MCIOIb30BaHUEM Iuiatopmsl UNity» comepxut 65 cTpaHmIl
TEKCTOBOI'O JOKyMeHTa, 41 MCIOJb30BaHHBIA UCTOYHHK, 34 pHUCyHKa, 4 TaOIULBbI,
3 OPUIOKEHUA.

PA3BUBAIOIIIME MUI'Pbl, KOMIIBIOTEPHAS PA3BUBAIOIIAA
HUI'PA, UNITY, PABPABOTKA UI'PHI.

AKTyanbHOCTh JAHHOM TEMBI oOycCJIOBJIEHa TE€M, YTO B Hay4yHOH U
TEXHUYECKOMN JINTEpaType HEAOCTATOYHO PACKPBIT BOIPOC O NMPOEKTHUPOBAHUU U
pa3paboTKe pa3BUBAIOIIUX KOMIIBIOTEPHBIX UTp Ha matdopme Unity.

Ilens wuccnenoBaHuss — TEOPETHUYECKH OOOCHOBaTb U pa3paboTaTh
Pa3BHUBAOIIIYIO0 KOMIIBIOTEPHYIO UTPY JIJIs ieTeli 6—7 jeT Ha iatdopme Unity.

OOBeKT uccienoBaHus — Mpolecc pazpadOTKU KOMIBIOTEPHBIX UTP.

[IpenmMer uccnenoBaHuss —  Ipolecc  pa3pabOTKU  pa3BUBAIOLIUX
KOMITBIOTEPHBIX UTP IS ieTer 6—7 net Ha maTdopme Unity.

OcCHOBHBIE 337]a41 UCCIEAOBAHUS:

— Ha OCHOBE aHaM3a Yy4eOHOH, HAy4YHO-TEXHMYECKOW JIUTEpaTyphl W
npeaMeTHOM obnactu  chopMyaupoBaTh TpeOOBaHUS K pa3padarbiBaeMoin
Pa3BUBAIOLIEH UIPE;

—Ha  OCHOBE  CpaBHHUTEIIBHOIO  aHajau3a  O0OOCHOBaTb  BBIOOpP
WHCTPYMEHTAJIbHBIX CPEACTB pa3pabOTKU UTPHI;

— CIIPOEKTUPOBATh CTPYKTYPY pa3BUBAIOLIECH KOMIIBIOTEPHOM UIPHl H
CLICHApHUI UTPOBOTO MPOIIECCA;

— pa3paboTaTh U MPOTECTUPOBATH KOMIBIOTEPHYIO PA3BUBAIOLLYIO UTDY.

B xone wuccnenoBaHusi TEOpPETHMYECKHM OOOCHOBaHA, CIPOEKTUPOBAHA,
pa3paboTaHa pa3BHBarolas KOMIbIOTepHas urpa Ha ruiatgopme Unity «Ilo3naii
ceOsi». DYHKUMOHAIBHOE  TECTUPOBAHME  WIPbl  MOJATBEPAMIIO  KAayeCTBO

pa3pabOTaHHON UTPHI.
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BBEAEHUE

Mpeiienne peOEHka — OJHA W3 TJIABHBIX M BAXKHBIX XapaKTEPUCTHUK €Tro
IICUXUKHA. DTO MPOLECCHI, 32 KOTOPbIE OTBEYAET CaMbIH CIIOKHBIM OpraH HAIero
Tena — Mo3r. Urpa — 3T0 N1eaTenbHOCTh MO3HaBaTeNbHAs, OHA MPEJICTaBIsAEeT CO00M
CBOCOOPAa3HYIO MPAKTHUECKYI0 (DOpMY pa3MbIIIEHUsT peOeHKa 00 OKpYy Karollei ero
OpUPOAEC M COLMAIBHOM JeHCTBUTENbHOCTH. biaromaps OCOOEHHOCTSIM HUIPOBBIX
CPEIICTB OTOOpaKEHUS JICUCTBUTEIBHOCTU, PEOCHOK B UTPE BIEPBBIC MPUOOIIAECTCS K
a0CTPAaKTHOMY MBIIUIEHHIO. Y MCTBEHHOE Pa3BUTHE — 3TO 00pa30BaHUE, SBIISAIOIICECS
LEHTPaJIbHON YacThIO OOIIET0 MCUXMYECKOT0 pa3BUTHUsA peOeHKa BO Bcel Oynmyrien
KW3HU. B CBOIO ouepenb, yMCTBEHHOE pa3BUTHE — ITO CIOXHBIM HpoLece,
HaIpaBJICHHBIM Ha (OpMHUPOBAHUE TTO3HABATEIBLHBIX HHTEPECOB, 3HAHUIN U YMEHUH.

KoMmneioTepHble UTppl — HOBBIM BUJ pa3BHUBarolIero odOydeHus. B uem xe
1oJib3a OT 3THX Urp? KoMIblOTEpHbIE TEXHOJOTUU U30aBISIOT KakK IeJarora, Tak
pebeHKa OT TSDKENOM pyTMHHOW paboThl. PeOEHOK HyXaaercs B JOCTaTOUYHOM
KOJIMYECTBE 3HAHUW JJId JajibHeilmero QopMupoBaHus yma. B Hame Bpews
COBpPEMEHHbIE JETH OO0JbIlE€ CKIOHHBI MOJy4YaTh MHGOPMALUIO W3 KOMIBIOTEpA,
HEXKEJIU U3 KHUT, II0O3TOMY HAJl0 UATH B HOTY CO BPEMEHEM.

OnnuM U3 CcHoco0OB  pellleHMs] JaHHOW 3ajaud  SIBJISETCS  pa3paboTka
pa3IUYHOrO pojia MPWIOKEHUN urp. B urpe BbpaOaThIBalOTCS TakWe >KHU3HEHHO
BAXHBIE KayeCTBa, KaK BHUMATEIbHOCTb, YCHUIYHUBOCTb, MaMsTh, YIOPCTBO,
HACTOMYMBOCTh B  JOCTIDKEHUM 1eau. Takum  o0Opa3oM, HCIOJIb30BaHUE
KOMIIBIOTEPHOW NPOTrPAMMBI MOBBIIIAET MOTUBALIMIO HE TOJBKO 3a CYET UIPOBOU
CTpaTeruu, Ha KOTOpPOM mporpamMma Oa3zupyeTrcsi, HO W MOTOMY, 4YTO pPeOCHOK
noJiy4aeT ogoOpeHue, MOXBaly HE TOJbKO CO CTOPOHBI B3POCIBIX, HO U CO CTOPOHBI
KOMIIBIOTEPA.

KommnbroTepHble UIpbl, Kak HETPAJULUUOHHBIA METOA OOYyYeHHUS] MOXKET
CyIIECTBOBATh HapaBHE C TPAAUIMOHHBIMU METOJAMU TMpENoJiaBaHus. 3ajaya

IpenojiaBareiiss pa3bsiCHUTh, 4TO 3(P(HEKTUBHOCTh OT KOMIIBIOTEPHON WIphl Oyner



TOJIBKO B TOM cllydyae, €ciu peOEHOK MPOBOJUT OrPaHUYEHHOE BpeMs 3a
KOMITBIOTEPOM.

Wugyctpust pa3pabOTKH KOMIBIOTEPHBIX WP — 3TO HOBOE HAMpaBlICHHE H
MajousydyeHHoe. IlpumeHeHue UHUQPPOBBIX TEXHOJOTHMH UM  pacHpoCTpaHEHHE
KOMIBIOTEPHBIX HUIP CPEOU YUYEHUKOB U CTYACHTOB MPEIINOJaraeT MOUCK HOBBIX
METOJIOB C UX MPUMEHEHHEM U ONTUMU3ALIMIO Tpolecca o0yueHus. KommbroTepHbie
UTPbl  CIIOCOOCTBYIOT ~CAMOCTOSITEIBHOMY — M3YYEHHIO, MOTHUBHPYIOT UX Ha
COBEpPIIICHCTBOBAHNE HABBIKOB 1 KOMMYHHUKATHBHOTO OOIICHHUS.

Bompocy o pasBuBaromux urpax, Mx CTPYKType U (DYHKIMSX yJemnsercs
BHUMaHMe B paborax Takux wHccienosarened kak T.B. Psoosa [20],
A. A.Tlonos [19], E.B.TopmkoB [19], A.3. Acpopor [19], E. C. Cepreer [21],
A. E. Cyxosa [21], U. C. Makcumos [21], H. A. Cenaropos [21] u ap.

Hcnonp3oBanue miardopmer Unity B mporecce pa3pabOTKU UTP PacKPBITO B
padotax P. I'. bonna [4] u A.TopHa [22].

Opnako, BONPOC O NPOEKTUPOBAHUHU, CTPYKTYpe M (PYHKUMIX pa3pabOTKu
pa3BHUBAIOIINX M I JaeTeit 6—7 yet Ha Unity packphIT HEOCTATOYHO TOJHO, YTO
CBUJICTEIBCTBYET 00 aKTyaJIbHOCTH IPOBEIEHHOTO UCCIIEI0BAHUSI.

B xone BeimyckHOW paOOThl OyJEeT cO3JaHa pa3BUBAIONIAS KOMIIbIOTEpHAs
uHaAn-urpa. MHau-urpa — wrpa, co3mgaHHas OJHUM YEJOBEKOM WM HEOONBIION
rpynnoit monei. E€ pa3Butre mpoucxoauT 3a cueT CpencTB €€ pa3padOTIYNKOB.

Llenp wuccnemoBaHus — TEOPETUYECKH OOOCHOBATH U pa3padboTatrhb
Pa3BHUBAIOIIYI0 KOMITBIOTEPHYIO UTpY JUIs eTei 6—7 set Ha matdopme Unity.

OOBEKT uccie10BaHus — Mpolecc pa3padoTKH KOMIIBIOTEPHBIX UTP.

[Ipeamer  wuccienoBaHus —  Opolecc  pa3pabOTKM  pa3BUBAIOIIMX
KOMITBIOTEPHBIX UTP JJIs eTer 6—7 net Ha maTdopme Unity.

JUist TOCTH>KEHUSI TIOCTABJIICHHOM e HEOOXOJUMO BBINMOJIHUTH CIIETYIOLINE
3a/layu:

— Ha OCHOBE aHalu3a Y4YeOHOM, HayYHO-TEXHUYECKOM JUTepaTypbl U
npeaMeTHOW  obOsiactd  copMynHpoBaTh TpeOOBaHMS K  pa3pabdaThiBaeMoit

Pa3BUBAIOLIEH UTPE;



— Ha OCHOBE CPAaBHUTEIHLHOTO aHaJIn3a 000CHOBATH BHIOOP MHCTPYMEHTATBHBIX
CPEIICTB pa3pabOTKHU UTPHI;

— CIIPOEKTUPOBATh CTPYKTYPY pa3BUBAIONICH KOMIIBIOTEPHOM WUIPbl U
CLIEHapU UTPOBOIO MPOIIECCA;

— pa3paboTaTh M MPOTECTUPOBATH KOMITHIOTEPHYIO Pa3BUBAIOIIYIO UTPY.

MeTtonbl UCClIeI0BaHUS:

— TEOpPETUYECKUE: aHaJIU3 Y4YeOHOW M HAyYHO-TEXHUYECKOW JIUTEpaTyphl IO
TE€ME UCCJIeI0BaHus;, 0000IIeHNE; CPABHUTEIIbHBIN aHAJIN3;

— SMIIUPUYECKHUE: OINPOC; MOJCIUPOBAHUE; TECTUPOBAHUE MPOTPAMMHOTO
MPOAYKTA.

[IpakTHyeckass 3HAYMMOCTh HCCJIEAOBaHUS 3aKIIOYAETCSI B TOM, YTO JAHHOE
MPUIOKEHUE MOXKET ObITh UCIIOJIb30BAHO T€/IaroraMu JIjIsi TPOBEICHUS] BHEKIIACCHBIX
MEpONPUSTUNA, TOMHUMO D3TOr0, IOJIYUYECHHBIA Marepuag MCCIACAOBAHUS MOMKET
UCIIOJIb30BAThCSL CTYJEHTAaMU TMpU HANMUCaHWUU cTared, pedepaToB, KYpCOBBIX H
JTUTITIOMHBIX pa0oT.

Pe3ynbpTaThl MCCIEAOBaHUS MPEACTABICHBI HA  CIACAYIONIUX  HAyYHBIX
MEpONPUATHUSIX:

1. VI Bcepoccuiickass HaydyHO-IIpaKTHYeCcKass KOH(PEpeHLHs MpenojaBaTesei,
yuuTesel, CTyJCHTOB U MOJIOJBIX YUEHBIX «AKTyaJlbHbI€ TTPOOJIEMBI MPENOJaBaHUS
JUCIMIUIMH €CTECTBEHHOHayuHoro mukiay (r. Jlecocubupck, JIIMN — dunnan COY,
7—12 Hos10pst 2022 1., yuactue).

2. Bcepoccuiickuii  MononexHblii  HayuHbli  popym  «CoBpemeHHOE
neJaroruyeckoe  0Opa3oBaHHME: TEOPETHMUYECKMHA M TPUKIAJAHOW  acHeKTh»
(r. Jlecocudupck, JIIN — pumuan COVY, 11 anpens 2023 r., ydacTue).

[To pe3ynbTaTaM ucciaenoBaHus OMyOJIMKOBAHBI CTATHU:

1. [llopoxoB, H.B. Amnamu3 cpeAcTB  pa3pabOTKU  KOMITbIOTEPHBIX
paszsuBatomux urp / H. B. IllopoxoB // AxTyaibHble NpoOIEeMbI MPENoaBaHUs
JUCIUIUINH €CTECTBEHHOHAYYHOIO ULHKJA: Te3UuChl NokinaaoB VI Bceepoccuiickoit

HAay4YHO-TIPAKTUYECKOM KOH(EpEeHIMU TMpernojaBaTesie, yduTesel, CTYJIeHTOB U



MOJOJBIX yueHbX, Jlecocubupck, 14—15 Hos6ps 2022 roma / Cubupckuit
dbenepanbhbiit yHHBepcHuTeT. — KpacHosipek, 2022. — C. 81-84.

2. lllopoxos, H. B. Ocobernnoctu pa3paOOTKH pa3BUBAIONINX WUTP IS JACTEH
mutafiero mkossHoro Bo3pacta / H. B. Illopoxos // CoBpeMeHHOE e aroruaeckoe
oOpa3oBanue: TeopeTHYECKUd U MPUKIIATHON aCIeKThI: COOPHUK HAay4YHBIX cTatei 11
Bcepoccuiickuii MOMOAEKHBIA HaydHBIH (HOPYM, CTYACHTOB M MOJOJBIX YUCHBIX,
Jlecocubupck, 10-15 anpens 2023 roga / Cubupckuii GpeaepanbHblil YHUBEPCUTET. —
Jlecocubupck — Kpacuosipck, 2023. — C. 86-90.

Crpykrypa paboThl — paboTa COCTOMT U3 BBEJEHUS, ABYX IJIaB, 3aKIIOUYECHUS,
CIIUCKA HCIIOJIb30BaHHBIX HMCTOYHHMKOB, BKJouaromero 41 HauMeHOBaHWE, W TpeX
npwiokeHuil. Pe3ynbrarel paOoThl IpencTaBiieHbl B 4 Tabiuuax, 25 pUCyHKax.

OO6muit 066EM paboThI — 65 cTpaHuIl.



1 IlpoexTHpOBaHKeE pa3BUBAIOIIEH KOMIILIOTEPHOI UIPbI
1.1 Teopernueckne  acnekTbl NPOEKTHPOBAHHMS  Pa3BUBAIIIMX

KOMIIBIOTECPHBLIX UI'P

PaCCMOTpI/IM HCKOTOPBIC TCOPECTUUCCKHUC ACIICKThI IMPOCKTUPOBAHUA
pa3sBUBAOIMX KOMIIBIOTCPHBIX MWIP, KOTOPBLIC ABJIAIOTCA HGO6XOI[I/IMBIMI/I Ipu

pazpaboTke.

1.1.1 AHaau3 :KaHPOB PA3BUBAIOIINX KOMIbIOTEPHBIX UTP

B coBpemeHHOM MUpe pa3BHTHE ACTEH UTPaeT BAXHYIO POJb, U UTPHI MOTYT
cTaTh A ()EKTUBHBIM HHCTPYMEHTOM B 3TOM Tporecce. B cBoeit padbore C. M. Kokue
YKa3bIBaCT, YTO «PA3BHBAIONINE WTPHI TTOMOTAIOT Pa3BHBATh y JIETEH BOCIUTHIBATH
WHTEPEC, CIIOCOOHOCTh K UCCIEAOBAHUIO U TBOPUYCCKOMY TIOMCKY, JKEJIaHUE U YMCHUE
yuuthesi» [11, 29].

Pa3BuBaroryie urpsl IprOOPETAIOT BCE OOIBIIYIO TMOMYIIPHOCTh KaK CPEICTBO
BOBJICUCHHUS] JIeTe B HMHTEpakTUBHOe oOydyeHue. B  wactHocTH, WUIpHI,
npeaHa3HaYeHHbIE sl JAeTeld 6—7 JieT, OOBIYHO WIPAlOT PEIIAINIyI0 pPOJib B
COJICHCTBHH X KOTHUTUBHOMY, MOTOPHOMY M SMOITMOHATBHOMY Pa3BUTHIO.

Ecnu paccmatpuBaTh pazBuBaroiue Urpbl, cozaannueie B Poccun, To 310 Oyner
CIIUCOK BCETO M3 HECKOJIBKUX MyHKTOB. B100aBOK npy UX moApOOHOM pacCMOTPEHUN
CTAaHOBUTCS TIOHSITHO, YTO OOJIbIIIAS YaCTh JIaXKe HE SBIISIOTCS] TAKOBBIMH.

Onupasce Ha pabory J. B. [leaucoBa [9], BbimeauMm pa3IudHbIC >KaHPHBI
Pa3BUBAIOIINX UTP.

OOyuatotue Urpbl — 3TOT TUI UTP MIOMOTAET UTPOKAM M3y4aTh HOBBIC HABBIKH,
TaKhue KaK TpaBWIa TpaMMaTHK{, HWCTOPHS, Hayka W T.J. Takue HWrpbl 9acTo
MIPE/ICTaBIICHBI B ()OPME KBECTOB I HHTCPAKTHUBHBIX HCTOPHHA.

Jlornyeckue Urpel — 3TOT KAHP UTP MOMOTAET UTPOKAM Pa3BUBATH JIOTHUECKOE
MBIIJICHHE M CIHOCOOHOCTh K aHalmW3y. OTH WIPhl MOTYT BKIIOYATh B CeOs

roJIOBOJIOMKH, IIapaabl U T. IO.



CUMynATOpPBl — 3TO JaHP HWIP, B KOTOPBIX MIPOKHM MOTYT YIIPaBIATh
peATUCTUYHBIMU OOBEKTaMU U MPUHUMATH PEIICHHUS, BIUSIOLUIME HAa MPOLECC UTPBHI.
Hampumep, Bpauu, KOTOpbIE YHOPABISIIOT OOJBHUIIAMH, WU MEHEIKEPhl, KOTOPHIE
YIPAaBIISAIOT OM3HECOM.

CHopTUBHBIE UTPbl — 3TOT >KaHP MIP IMOMOraeT HMrpoKaM YIIyYIIUTb CBOHU
CIIOPTUBHBIE HABBIKHM, TAKWE KaK KOOPAHMHALMS JABWKEHHWH, CHIIOBBIE YIPAKHEHUS,
peakuys u T. 1.

Urpel ¢ reiiMudukanmeii — 3TOT TUO UTP OOBEAMHSIET Pa3IUYHBIE UTPOBBIC
MEXaHUKM M OJJIEMEHThl MIpPOBOrO JM3aiiHa, TakKUe Kak cucreMa OOHYCOB,
JOCTUKEHUM, cucTeMa ypOBHEH U T. ., 4TOOBl MOMOYb HUIPOKaM OCTaBaThCs
MOTHUBUPOBAHHBIMH U 3aMHTEPECOBAHHBIMU B UTPE.

Takum o00pa3oM, pa3BHUBAIOIIME HUIPhl — 3TO >KAHP KOMIIBIOTEPHBIX WD,
KOTOPBIM MPHU3BaH MOMOYb UIPOKAM Pa3BUBATh HABBIKM U YMEHHSI B MHTEPECHOU W
yBIIEKaTeIbHON opMe. DTOT KaHP MOKET BKJIIOYATh B CEOsl pa3IMuHbIC TOKAHPHI,
TaKU€ KaK JIOTMYECKUE UIPhbl, TOJOBOJIOMKH, OOydYarollMe UIpbl, [OITOMY
pa3pabOTUYUK MOXET OOBEIUHUTHh HECKOJBKO MOKAHPOB JJIsl  CO3JaHMS

BBICOKOKAYECTBEHHON M MHTEPAKTUBHOMN UTPBI C OOJIBITUM KOJIMYECTBOM (DYHKITUI.

1.1.2 XapakTepucTuka 1esjieBoii ayiuTOpun pa3BuBarouieii urpbl

IleneBas aymuropusi paspabaThIBAaEMOW pa3BHBAIONIECH WTPHI — IETH 6—7 JeT.
Ha »TOoM »Tame pa3BUTHA JETH AaKTUBHO HMHTEPECYIOTCS MHUPOM BOKpYT cebs,
HAxXOJATCA HA CTAaJWMd AaKTUBHOTO Yy4YeHUs H wuccienoBanus. OHU HaYMHAIOT
OCBaWBaTh Pa3IMYHBIC HABBIKHM, TAKWE KaK YTCHHE, MTUChMO, MaTEMaTHKa W JIOTHKA.
Jletn B ATOM BO3pacTe MOTYT YXK€ IMOHWMAaTh aOCTPaKTHBIC TOHSTHS W peliaTh
npocThie Jjormdeckue 3agaun. OHM  MOTYT HCIIONB30BaTh BOOOPKECHHUE W
aHAIMTHYCCKUEC HAaBBIKK JIJIS pelieHus mnpooOsieM. [leTh B 3TOM BO3pacTe MOTYT
KOHIIGHTPUPOBATHCS HA 3a7a4€ B TEUCHHUE HEKOTOPOTO BPEMEHH, HO MX CIIOCOOHOCTH
COCPEIOTOYNTHLCS MOXKET OBITh OrpaHWueHa. Wrpbl JTOKHBI OBITh WHTEPECHBIMH U

CTUMYJINPYIOOIUMHU, YTOOBI ACPIKATh UX BHUMAHUC.
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Hetn 6—7 neT UMEIT JOCTaTOYHO Pa3BUTYI0 MOTOPUKY, YTO MO3BOJISIET UM
JIETKO YIPABISITh UTPOBBIMU IEPCOHAXaMU W BBINOJIHATh MPOCTHIE JBUKEHUS C
MIOMOILBIO MBIIIN WM CEHCOPHOI'O 3KpaHa. SIpKue, Kpaco4HbIE U MPUBJIEKATEIbHBIE
BU3YyaJIbHBIE d(PPEKTHI CIOCOOCTBYIOT yACP>KaHUIO BHUMAaHUS JIETeH 3TOr0 BO3pacTa.
Wrpbl ¢ MPpOCTBIM U UHTYUTUBHO MOHATHBIM I10Jb30BAaTEILCKUM UHTEP(PENCOM OyayT
jerdye MOHMMATbCA M HWCHOJNB30BaThes. Pa3BuBaromue urpbl st aered 6—7 et
JOJDKHBI TIpesiaraTh 00pa3oBaTelibHbIE 3a/1aHKs], KOTOPbIE MOMOTYT Pa3BUTh HABBIKH
YTEHMsI, TMChMa, MAaTEeMaTUKH, JIOTUKU U JPYTUe KOTHUTUBHBIE crIOCOOHOCTU. UTphI
JUIsL IGTEH 3TOr0 BO3pAacTa JIOJKHBI OBbITH 0€30MaCHBIMU M COOTBETCTBOBATh HOPMaM
0€e30MacHOCTH U KOH(pUIEHIMAIBHOCTH JaHHbIX. Kpome Toro, Hanuuue npoctoil u
MOHATHOM MOAJNEPKKUA WIH IMOACKA30K IMOMOXET AETSIM B Clydae 3aTpyAHEHH.
YuuthiBas 3TH XapaKTEPUCTUKHU IICJIEBONM ayJAUTOPUH, Pa3padOTUYUKH WUIPHI MOTYT
cO37aBaTh MUIPOBOM KOHTEHT, KOTOPBIA COOTBETCTBYET MHTEpECAM U MOTPEOHOCTIM

neTeit 6—7 et, CnocoOCTBYS MX Pa3BUTHIO U OOYUICHHIO.

1.1.3 AHanu3 CyIIeCTBYIOIIUX PpPelIeHUu cpedd  Pa3BHBAIOIIHUX

KOMIBIOTEPHBIX UTP JJIs ieTeil B Bo3pacTe 6—/ JieT

Jlns  aHanmu3a CYHIECTBYIOIIMX pelieHud ObUT MpOBENEH ONpoc Ccpeau
ponuTenei, UMEIONINX JeTel B Bo3pacTte OT 6 10 8 JeT, B KOTOPOM PECIOHICHTHI
yKa3bIBaJld BO3pacT peOEHKa, TMOJ, a TaKXke YKa3blBald WIPhl, B KOTOPHIE
NpEANOYNTAIOT WrpaTh HMX JeTh. B ompoce ydacTtBoBaiin 67 PECHOHIEHTOB.
Pe3ynbTaThl onpoca NpuBeIeHbl HA PUCYHKE 1.

N3 nuarpaMmbl BUIHO, YTO HAaWOOJBINEH MOMYJSPHOCTHIO MOJB3YETCS WUrpa
Minecraft. Ha BropomM MecTe mo MOMyJSIPHOCTH CTOMT OHjaiH mpoekt Logiclike,

KOTOPBIN COZIEpKaTeNbHO Hanboee OJIN30K JUIsl HALLETO UCCIIEA0BAHNUS.
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IHonynsipHoCTh UIp:

OHJIAMH ITPOEKT LOGICLIKE
DUOLINGO KIDS

TOCA BOCA

ABCMOUSE

SCRATCH

DRAGONBOX SERIES

MINECRAFT

0 10 20 30 40 50 60 70

¥ Konn4ecTBO JeTed HTPaIOLIMX B UTPY

Pucynoxk 1 — [lonynsaspHOCTB UTp MO pe3ysibTaTaM OIpoca poauTeei

Ucxons w3  pe3ynabTaToB  Ompoca, B XOJ€  HCCIENOBaHUS  ObLIU
chopMyIupOBaHbl XapaKTEPUCTUKH, IO KOTOPHIM MPOBOJUIICA CpPaBHUTEILHBIN
aHaJIHM3 CYIIECTBYIOINX pelIeHni. Pe3yapTaTel aHamM3a oTpakeHsl B Tadsmiie 1.

Tabnuna 1 — AHanu3 CyECTBYIOINX PEIICHUN

HNHTepakTHBHBIE . | BusyaabHble becnia-
Xapakre- Oo0pa3oBare/ibHbIN Anantu-
coCTaBJ/IAIOIIHE npeanoyre- THOE
pucTHKa aACIeKT BHOCTH
3ajaHusA HUSA peuieHue
Minecraft — — + + —
DragonBox — — + + +
series
Scratch + + + + +
ABCmouse + + + + +
Toca Boca — + + + +
Duolingo + + — + _
kids
Ounnaiu + + + + _
IIPOEKT
Logiclike

Pa3pabatbiBaeMasi B XOJ€ HCCIEAOBAaHUS WIrpa JODKHA 00JaaTh BCEMH
XapaKTepUCTUKAMH, YKa3aHHBIMU B Ta0uie 1.
C mpoBeJeHHOTO aHaJIM3a W XapAKTEPUCTUKHU IEJIEBON ayJIUTOPUM BBIICITUM

TpeOOBaHUsI K pa3pabaTbIBaeMOM UTpe.
11



1.1.4 TpeboBaHusl K pa3sBUBaKOIell KOMNbIOTEPHOI Urpe AJsi AeTed 6—/

JeT

[Ipu pa3zpaboTke pa3BHBAIOLIMX WP A AeTed 6—7 JieT BaKHO TIIATEIbHO
noa0upaTh WTPOBYIO MEXAHHWKY, COOTBETCTBYIOIIYIO 3Tamy WX pa3BuTHs. Urpoas
MEXaHHKa JIOJKHA OBbITh YBIEKATEIbHOM, JIOCTaBISAIONIEH YIOBOJLCTBUE U
crocoOCTBOBaTh OO0ydeHHUIO dYepe3 wurpy. Hampumep, wurpsl ¢ pelieHueM
TOJIOBOJIOMOK, MPHUHATHEM PENICHHWM W 3alOMUHAHUEM MOTYT MOMOYb Pa3BUTH
HaBbIKM KPUTHUYECKOIO MBIILIICHUS, B TO BpPEMs KakK WIPbI, OCHOBAaHHbIC Ha
JIBUTATEJIbHBIX HABBIKAX, MOTYT YJIYUIlIUTh KOOPJIMHALIMIO PYK U TJa3. KpaiiHe BakHO
coOJro1aTh 0amaHC MEXAY BBI30BOM M JIOCTYIHOCTBIO, TapaHTUPYs, YTO UTPHI HE
OyqyT CIWIIKOM JIETKUMHU WM CIMIIKOM CIOXHBIMU JUJISl IEJI€BOM BO3PACTHOU
TPYTIIBL.

Crnenyer y4uThIBaTh YPOBHHM CIIOKHOCTH WIP, YTOOBI YOEIUTHCS, YTO OHH
JIOCTAaTOYHO  CIJIOKHBIC, YTOOBI TMOJJEPKMBATh MOTHUBAIIMIO JETEH, HO HE
MOJABJISIIOIME HX. MOXKHO MCIOJIB30BATh ITOCTENIEHHOE TMOBBIIICHUE YPOBHEU
CJIOHOCTH, YTOOBI CO3/7aTh y JIeT€H YYBCTBO BBIMOJHEHHOTO JOJTa M MOOYAUTh MX
NpOJOKATh WUrpaTh U YuuThbcs. Kpome Toro, urpel JOJDKHBI OOECIEYUBATH
WHJMBUAYAJIM3AIMI0, TO3BOJISIE UTPOKaAM MPOTPECCUPOBATH B CBOEM COOCTBEHHOM
TEMIIE U AJAlITUPOBATHCA K PA3JIMYHBIM YPOBHSIM MACTEPCTBA.

BusyanbHbplli AW3aiiH pa3BUBAIONIMX UTP I JACTeH 6—7 JeT MOJDKeH OBITh
BU3YaJIbHO  IIPUBJIEKATEIBHBIM, KpPAaCOYHBIM H  COOTBETCTBOBATh  BO3PACTY.
Hcnonb3oBanue yBIeKaTeNbHON TpaduKy, aHUMAIMA M UHTEPAKTUBHBIX IJIEMEHTOB
MOXET YJYYIIUTh OOIIMM UTPOBOM MPOIECC U CTUMYJIUPOBATH BOBJICUYCHUE JCTEH.
3ByKOBBIE A((PEKTHI, TaKME KaK My3bIKa, TOJIOC 32 KaJPOM M 3BYKOBBIC TOJICKA3KH,
TaKKe MOTYT CIOCOOCTBOBATH MOTPYKEHUIO B UTPhI U JOCTABIATH YJOBOJBCTBUE.
BakHO yuuTBHIBaTh, UTO JETH B BO3pacTe 6—/ JeT emié MOTYT HE YMETh UWTaTh, JJIs
ATOTO B UTPE JOJDKHO OBITh MPEIyCMOTPEHO O3BYYMBaHUE 3a/aHuii. Hampumep, npu
HaBEJCHUM Ha BapUAaHT OTBETAa JOJDKHO O3BYYMBATHCS, YTO HWMEHHO BBIOHpaeT

peOEHOK.
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B cBoux paborax FO. A. Anekcees [1], /1. A. BuHokypoB [5] yka3bIBarOT, 4TO
UCIIOJIb30BAaHUE KOMITbIOTEpA 3(PPEKTUBHO TMOMOTAaeT B PAa3BUTUU TBOPYECKUX
crocobHocTel nereil. M3yueHHBI B Mpoliecce UTPOBOM JEATEIBHOCTH MaTepHhal
3a0bIBaETCA Yy4YallUMHUCS B MEHBIIEH CTENEHW, YeM MaTepuall, NpU H3yYCHHUH
KOTOPOTO WIpa HE HCIOJIb30Bajach. ITO OOBACHSAETCS, MPEXKAE BCETro, TEM, YTO B
UTpe OPraHMYEeCKH COYETAeTCS 3aHMMATENbHOCTb, JENAlolias IMPoLecC MO3HAHUA
JIOCTYIIHBIM M YBJIEKATEJIbHBIM I JaTed, U NeATeIbHOCTh, OJarojapsi y4acTHIO B
KOTOpO# B Ipoliecce 00ydeHHsl, YCBOEHHE 3HaHUN CTaHOBUTCS 0oJiee KaueCTBEHHBIM
U IPOYHBIM. ABTOpBI TaK K€ OTMEUYAIOT CJIOKHOCTU MPOECKTHPOBAHUS pa3pabOTKU
pa3BHUBalOIIEd WIpbl, KOTOpas TpeOdyeT IIyOOKOro IOHMMAaHUS IEJaroruyeckux
NPUHIMIIOB U METOAOB 00yueHusa nered. OaHa U3 CIIOKHOCTEW COCTOUT B TOM,
4yTOOBl HAWTH NpPAaBWIbHBIM OanmaHC Mex1ay oOydeHueM U paspiedeHueM. Wrpa
JOJKHA OBITH JTOCTATOYHO HWHTEPECHON W 3aXBaThIBAIOIIECH, YTOOBI MPHUBIICYD
BHUMaHUE J€Te, HO B TO € BpeMs MPENOCTABIATH OOYYalOUIMi KOHTEHT U
CHO0COOCTBOBATh PA3BUTHUIO HABBIKOB.

Pa3BuBaromie urpsl JOMHKHBI COOTBETCTBOBATH MEIarOTHYECKUM TMPUHITUIIAM,
YTOOBl MaKCHUMaJIbHO TOBBICUTh HUX S(PPEKTUBHOCTH B KadueCTBE HMHCTPYMEHTOB
oOyueHus U Pa3BUTHSA. AHAIIM3 MEJArOrHUecKON JUTepaTypbl MO3BOJIMI BBIICIHUTD
Hanbosiee Ba)KHbIC MENAarorHuyecKre MPUHIUIBI, KOTOPBIE CIEAYyeT YYUTHIBATH IPH
pa3paboTKe KOMIBbIOTEPHBIX Pa3BUBAIOLIMX WIP: UHIWBUIYyaJTU3allus, MOTUBALUS U
aKTyalbHOCTh. VHIWBUIyanu3aius MpeArnoiaracT aJanTaldio Urp K YHUKaJIbHBIM
y4€OHBIM TIOTPEOHOCTAM U TPEANOYTEHUSIM KaXKJOro pedeHKa, YTO TO3BOJISIET
OCYIIECTBISATh  KAaCTOMHU3ALMIO U NEepcoHAIM3alMio. MOTHUBALMIO  MOXHO
CTUMYJIMPOBaTh C TOMOIIBI0 BO3HATPAKICHHUA, CTUMYJIOB W OOpaTHOW CBS3H,
noOy>xjaasi AeTed MpoAoJKaTh WUrpaTh M YUYUTHCS. AKTYaldbHOCTb IpeNIoJiaraet
COOTBETCTBHE COJACPKAHHUSI WIp yd4eOHOW NporpaMMe WM KOHKPETHBIM IIEJIsM
oOyueHusi, TpUIAHUE HWTPaM OCMBICICHHOCTH M MPUMEHHUMOCTH K peaJbHbIM
KU3HEHHBIM CUTYaLIHSIM.

Anamus pa6or JI. B. denucora [9], ['eiir Maiika [6], B. {. [Tnarosa [18] u

CYHICCTBYIOIINX peIHeHI/Iﬁ ITO3BOJIMJI BBLACIUTL CJICAYIOIIHC (I)YHKI_II/IOHEUIBHBIG
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TpeOOBaHMS K pa3BUBAIOIIEH UTpE:

1) Urpa nomkHa CoAepKaTh HECKOJIBKO YPOBHEH, KaXIblii U3 KOTOPBIX OyIeT
IPEJICTaBISITh COOOM HOBBIM YPOBEHb CIIOKHOCTH AJI peOeHKa. Y POBHU MOTYT OBITh
CBSI3aHbI C TEMATUKOM, HAITPUMEP TAKUMU KaK, MaTEMaTUKa, JIOTUKA U T. 1.

2) Urpa moipkHa BKIIOYATh OOYYaIOIMIUH KOHTEHT, KOTOPBIM MOMOTAeT JCTIM
YUYHUTBbCS HOBBIM BellaMm. Hampumep, 3T0 MOXeT ObITh rpaMMaTHKa, MAaTEMAaTHKa,
OCHOBBI HAYKHU WJIM TPOCTPAHCTBEHHOT'O MBIIIJICHUS.

3) Urpa nomkHa comepaTh TOJIOBOJIOMKH, KOTOPBIE MOMOTAIOT Pa3BUBAThH
JIOTUYECKOE MBIIUICHNE, YJIyYllaTh KOOPAWHALMIO JIBW)KCHHWW, pemarbh 3a1ayd,
TPEHUPOBATH MAMSITH U IPYTUE HABBIKHU.

4) Urpa nomkHa OBITh MHTEPAKTHBHOM U yBIIEKATEIIEHOW. J[eTH TOKHBI IMETh
BO3MOXKHOCTh B3aMMOJIEWCTBOBAaTh C UIPOM W YMNPaBIATH €10, YTOObI OHU MOIJIU
YyBCTBOBATh, YTO KOHTPOJIUPYIOT IIPOLIECC.

5) Urpa MoOkeT cojaepkaTh CHUCTEMy Harpaj W TOOMIPEHUH, KOTOpbIC
MOTUBUPYIOT JIeTel MPOAOJIKATh UTrpaTh U yuuThcs. Harpaapl MoryT ObITh B BHIIE
MeJaneu, 3HauKoB, 0ajuioB, JOCTHKEHUM U T. 1.

6) Urpa nomkHa ObITH BU3yaJIbHO MPUBJICKATEIBLHOW IS IETCH. DTO MOXKET
O3Ha4yaTh MCIOJb30BAHUE SAPKUX IBETOB, 3a0aBHBIX IEPCOHAXKEH, aHUMALMH U
JIPYTUX DJIEMEHTOB.

7) Urpa nomkHa ObITh aJaliTUBHON K YPOBHIO 3HAHUM M BO3pACTy JAeTei. ITo
O3HAYaeT, YTO Urpa JOJKHA OBbITh AOCTATOYHO JIETKOM JUIsl MaJ€HbKUX AETEH, HO
JIOCTATOYHO CJIOKHOM JuIst 0oJiee CTapIIMX.

8) Urpa momkHa MMETh TOHATHBIA M ymoOHBIM uHTepdeiic mns mereit. OH
JOJDKEH OBITh MPOCTHIM M WHTYUTHUBHO MOHSTHBIM, YTOOBI JETH MOTJHU JIETKO
IIOHUMATh, YTO IPOUCXOIUT B UIPE.

9) B cooTBeTcTBMM ¢  pEKOMCHIAIMSIMH  BCeMUpHOW  OpraHu3aiuu
3apaBooxpaneHus [23], meTu B Bo3pacTe oT 5 70 8 JeT T0JDKHBI MPOBOIUTE HEe 0oJice
1 yaca B JeHb 3a PKpaHOM B II€JIOM, BKJIIouas BpeMsl Ha oOpa3oBaTelbHbIC WU
pa3BuBarolne AeATeNpbHOCTH. Mrpa noibKHa noApasymMeBaTb MEHIO Nay3bl H

YBEJIOMJICHHE C 03BYYKOH, UTO pPOEHOK CIUIIIKOM MHOTO BPEMEHH MPOBEN 32 UTPOH.
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1.2 AHaJIu3 HHCTPYMEHTAJBHBIX CPEACTB Pa3padoTKu

B kauectBe cpempl pa3paboTku Obul BeIOpan mmiardopma Unity. B xome
CpaBHEHHUs OHa ObUla BBIOpaHA, Kak camas MOJXOJAIlas JJis Hallero mnpoekra. B
Ka4yeCTBE CpPAaBHEHUS ObUIH NMPOAHATIM3UPOBAHBI CIEAYIONIUE CPEIbl Pa3pabOTKH.

Unity [35]

Opna W3 camMbIX NOMYJSIpHBIX Tuwiat@opMm st coznanus urp — Unity. Ona
nosiswiiack B 2005 rogy u 40 cuUX NOp HE TEPSET CHpOca CPpeid reuM-pa3padoTUUKOB.
[lepBas mnpuuuHa, MOYeMy MPOTrPAMMHBIM KOMIUIEKC YIPABICHUS TaK JIOJTO
JIEP/KUTCS Ha IJIaBy — 3TO OIPOMHOE COOOIIECTBO M MHOKECTBO O(PUIIMATIBHBIX U
HEO(PHUIMATBFHBIX BUIEO YPOKOB, KOTOpBIE MOMOTAIOT CO37aBaTh WIPHI U peEIIaTh
MHOTHE NPOOJIEMBI.

Unreal Engine [39]

Eme omun nuaep B peltuHre urpoBbiX JBHKKOB. Unreal Engine — 3t0
mwiatpopma,  opueHTHpoBaHHas Ha 3D, ¢ cuctemMoil  BU3yaJIbHOTO
nporpammupoBanusi. Unreal Engine ucnonb3yeT crienuaibHbIi A3bIK CLIEHAPUEB MO
Ha3BaHueM Blueprint, KOTOpbIl TO3BOJSIET CO37aBaTh BU3yaJbHBIA CKPUNTHHT 0€3
Hanmucanusi koxa. Kpome toro, Unreal Engine mopaepxkuaer CH++ s Gosee
IPOABUHYTOTO MPOTPAMMHUPOBAHUS M ONTUMHU3AIMU, UYTO [IEIA€T €ro Jy4IluM
BBIOOPOM 17151 pPa3pabOTYMKOB C OMBITOM padoThl ¢ C++.

CryEngine [30]

CryEngine mo3BojsieT co3ziaBath UTphl ¢ poropeanuctuyHon rpaduxoii. [Tpu
JOJDKHOM YMEHHUHU TPOEKTHI, pa3paboTaHHbIE C €ro IMOMOIIbIO, MPEBOCXOAAT IO
KauecTBY KapTUHKH Jr00bie urpbl. CryEngine m3BecTeH CBOMMHU MCKITIOYUTEILHBIMU
BO3MOXKHOCTSIMU B obnactu rpaduku. OH mpejiaraer mepenoBble  (QYHKIIUH
pEeHIepUHTA, BKIIIOYasi PEATMCTUIHOE TII00aIbHOE OCBEIICHNE B PEAIbHOM BPEMEHH,
JUHAMHYECKHE TIOTOJHBIE CHUCTEMBl M TPOABUHYTHIE YaCTUIBI. Y HErO CHIIBHOE
BHUMAaHHE K CO3JaHUIO BU3YaAJIbHO MOTPSCAIONINX U PEATUCTUIHBIX OKPYKEHUH.

Godot [32]

Unity u Unreal Engine — Oosibiime umena B paspaborke urp. OHu o00a
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CBOOOJHBI B HCIIOJIb30BAaHUKM, HO €CTh Takke u jApyrue. Hampumep, Godot —
OecrmatHas Tuiatrgopma Ui pa3pabOTKH UTP C OTKPBITBIM HMCXOIHBIM KOJOM.
['maBEBIM MuHYCOM Godot MOKHO Ha3BaTh Majioe B cpaBHeHUU ¢ Unity KOJTUYIECTBO
JIOKYMEHTAITUU B BHJIEO YPOKOB, 0COOCHHO Ha PYyCCKOM SI3BIKE.

Ha cerogusmmanii meHb BCE MPUBBIKIM K CYIIECTBOBAHUIO HECKOJBKUX
OOMICTIPUHSITHIX TIPOTPAMMHBIX PEIICHUI IS CO3aHUS TP, @ UMEHHO:

1. Unreal Engine 4;

2. Unity;

3. Godot;

4. CryEngine.

CpaBHUTENBHBIN aHATIU3 CPEJICTB pa3pabOTKH MPEACTaBIICH B TabauIie 2.

Tabnuna 2 — CpaBHeHUE cpell pa3paboTKu

Kpurepuu Unity E%g?ﬁg; Godot CryEngine

JoctynHocTh becnatubiii | becrnatHeiii | [Ipoekt co3znaércs 3 088 pybneit
OecmuiaTHO, HO
TpeOyeT neHer ais
peanu3anuu

Ha6op bonpmion OrpomHbIi bonpmoii OrpomHbIi
UHCTPYMEHTOB
ITopor BXOKaeHUs Husknii Cpennuii Husknii Boicoknii
CoobmecTBo OrpomMHoe OrpomHoe Huzkoe Huzkoe
(tocTymHOCTh
0o0y4eHHS U BUJIEO
YPOKH)
SI3BIK C# C++ GML C++, C#, HSL
IIPOrPaMMHUPOBAHHUS

Hanpumep, Unity yaiiie Bcero UCHoab3yIOT Ui pa3padOTKM MOOMIIBHBIX MIp Ha
I0S, Android u Windows, a Unreal Engine 4 a1t pa3paOOTKH UTP ISt TAKKX IIATHOPM,
kak PlayStation, MacOS u Xbox. BcTpeuaercss MHEHHE, UTO Jierde BCEro HAa4MHATH
crioco0a

GameDev mocpencTBOM — U3y4YEHHUSI TaKOro

cdepe

B3aMMOJICHCTBHS CO cpeioi pa3pabotku kak Visual Scripting.

PasBHUBATLC B

ECT@CTBeHHO, yCibIlllaB O HCO6XO,Z[I/IMOCTI/I nmucatb KOA,

II0JIb30BATEb,
HEMPEMEHHO B3IJITHET B CTOPOHY 4YEro-To 0oJyiee MPOCTOTO W TMOHSTHOTO HA TIEPBBIMA

B3siA. W 3TOT monb3oBarenb OTKpOET sl ce0s O4yeHb THOKYI CHCTEMY,
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MO3BOJISIONIYIO CO3/1aBaTh UTPhI C HANMEHBIITUMH YCUITUSIMHU.

Unity — »5To yHHBepcaJibHbIi wWrpoBas Iiatrgopma s pa3pabOTKH,
npenHasHadeHHas s BceX. C  apyroéi  croponbl, CryEngine xopoma s
ONpeNeNeHHbIX  rpynn  Jojel. Jlrogu,  xkemaromme — co3gaTh  UIpY €
MOUGUIIMPOBAHHON WTPOBOM TuIaTdopmoi, moryT BwIOpaTh CryEngine. Unity —
JTYYIINNA BapUAHT BO BCEX OCTAJBHBIX CITyYasiX.

Adobe Photoshop [26]

Adobe Photoshop MoxkeT ncmonb30BaTbes sl CO3MAHUS M PEIAKTUPOBAHUS
rpaduyeckux pecypcoB ais urp, B Tom uucie s Unity. C nomombto Photoshop
MOKHO CO3/1aBaTh M PEIaKTUPOBATh CHPANThI, TEKCTYpbl, UHTEp(ENHCh U Ipyrue
AJIEMEHTBI, UCIIOJIb3yEeMbI€ B UTPOBOM pa3zpadboTke B Unity.

Photoshop mnpepocraBisier MmMPOKKWE BO3MOXKHOCTU JJIsi PEJAKTUPOBAHUS
rpaduueckux U300paKeHW, BKJIIOYAas pa3IdYHble MHCTPYMEHTHI pPHUCOBAHUS,
pEeNaKTUPOBAHUS IIBETA M (PHIIBTPBL. DTO TO3BOJISET CO3/1aBaTh BHICOKOKAYECTBEHHBIC
U JETaTU3UPOBAaHHbIE TpaUUYECKUE JIEMEHThI, KOTOPhIE MOTYT HCIOJIb30BaThCS B
Unity.

OmHuM U3 TJIABHBIX MPEUMYIIECTB ucnoiab3oBanus Photoshop B Unity
SBIISIETCS. BO3MOXKHOCTH OJKCIOPTHPOBATh rpaduueckue pecypchl B (opmarax,
KoTopsie noanepxuBarorcs Unity, Takux kak PNG, JPG, TIF, BMP, PSD u GIF. Oto
JienaeT BO3MOXKHBIM OBICTPOE W MPOCTOE MMIIOPTHPOBaHUE co3laHHbIX B Photoshop
rpaduueckux pecypcos B Unity.

Gimp [31]

GIMP (GNU Image Manipulation Program) — sto OecruiaTHbI W OTKPBITHIH
rpaduyecKuil peaaKTop, KOTOPIM Takke MOXKET ObITh MCIOJIb30BaH IS CO3/IaHUs
cupaidlToB s urp, Bkmouas g Unity. OH mnpenocTaBisieT MHOXECTBO
WHCTPYMEHTOB W (YHKUMH JJI1 PHUCOBAaHHUA, PEIAKTUPOBAHHWS M OKCIIOPTa
rpaduueckux U300paxeHui, 4YTo IeJAeT €ro yJ0OHbIM HHCTPYMEHTOM JI CO3IaHMS
cipaiitoB B Unity.

CorelDraw [29]

CoreIDRAW — 5710 BeKTOpHBIH TIpaduuecKuii peaaKTop, KOTOPBIHA, B

17



NPUHIUIIE, MOXHO UCIIOJB30BaTh AJISi CO3JJaHUS HEKOTOPBIX 3JIEMEHTOB MHTEpdeiica
B Unity, TakuX Kak KHOIKH, MKOHKH, JIOTOTHUIIBI H T.7. OgHaKo, Uid CO3aHHUS
CIPAMTOB, KOTOPBIE HCIOJB3YIOTCA ISl OTOOpa)KEHUs WUIPOBBIX OOBEKTOB, Ooliee
NOJIXOMASAIINM SIBJSIETCS PAcTpOBBIM Tpaduyeckuii pemakTop, Takoid kak Adobe
Photoshop nn GIMP.

Inkscape [33]

Inkscape — 3TO0 CBOOOIHO pacIpOCTpaHsIEMbIi BEKTOPHBIA TpadHUSCKHid
penaKkTop, KOTOPBIN MO3BOJISIET CO3/1aBaTh U PEAAKTUPOBATH Pa3IHMYHbIC BEKTOPHBIC
M300paKeHMsI, BKJIIOYasi CIIPANUTHI.

Inkscape npesuiaraeT pa3inyHble HHCTPYMEHTBI U BO3MOYKHOCTH ISl CO3/1aHuUs
CIpalTOB, M KOHKPETHAsh METOJIMKAa pabOThl MOXET 3aBUCETh OT MPEANOYTCHUU U

TpeOOBaHMI MPOEKTA.

CpaBHEHrE KOHEYHBIX CTOMMOCTEN JIMUEH3UM CPABHUBAEMBIX PENAKTOPOB 3a
MUHUMAaJNbHBII ~ BPEMEHHOM  MEpHOJ,  MPEAOCTaBISIEMbI  pa3pabOTUMKOM,

IpeCTaBlIeHO B TabmuIie 3.

Tabnuna 3 — LleHa ucnonbp30BaHMs MPOTPAMMHOTO 00ECTICYCHUS

Ha3zBanmue Jlunensus Lena, pyo./Mecsn
«CorelDrawy» IponpueTapHas 2823,98
«Adobe Photoshop» npornpHreTapHast 1620,43
«Inkscape» cBobOoOIHAA —
«GIMP» cBOOOIHAs -

GIMP u Inkscape o6magaror BceM HEOOXOIUMBIM (PYHKIIMOHAIOM CO3JIaHHUS
MOJIeJIell W aHUMaIuu JJIs pa3pabaThiBaeMoro mpoekrta. [J1aBHOe MpenMyliecTBO
BBHIOpDAHHBIX TIAKETOB — CBOOOJMHAs Mojenb pachpoctpaneHus. [loatomy s
pa3paboOTKu CcrpalTOB HWrphl OyAeM HCIOJIb30BaTh HWMEHHO 3TH Trpaduueckue

PEIAKTOPHI.
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1.3 MoaeaupoBaHue KOMIILIOTEPHOI pa3BUBaIOIIE UTPbI

Unified Modeling Language (UML) sBaseTcss IIHMPOKO HCIIOJIB3YEMbBIM
CTaHJAApTOM I BU3yalIM3alldd U OMUCAHUS PA3JIMYHBIX aCMEKTOB cucTembl. OH
MIPEIOCTaBIIsACT HA0Op rpadUIECKUX PJIEMEHTOB U HOTAIUH JUIsl CO3JaHUs TUarpaMm,
KOTOPbIE TIOMOTAIOT BU3YaJIM3UPOBATh CTPYKTYPY U IMMOBEICHUE CUCTEMEI.

Kak ormeuaer Kper Jlapman [13], UML nuarpammbl MOCIIEA0BaTEILHOCTH
SIBJITFOTCSI OJTHAM W3 BHJIOB JUArpaMM, HUCIOJIB3yEMBIX B pa3pabOTKe MPOrpaMMHOTO
oOecrieueHuss U1 BU3YalU3allMM B3aUMOJICUCTBUSL MEXIYy OOBEKTaMU WU
KOMIIOHEHTaMHU  CHUCTeMbl BO  BpeMeHH. OHM  TOMOralmT  MPEJICTABUTH
MOCJICTIOBATEIFHOCTh BBITIOJHCHUS OTEpaIliii WM COOOIIECHUA MEXIY pa3sTnIHBIMH
DJIEMEHTaMH CHCTEMbl. Tak B JuarpaMMe CYIIECTBYIOT pa3JIMYHbIE OOBEKTHI,
MPEACTABISIONINE  CYIIHOCTH  WJIM  KOMIIOHEHTBI ~ CHCTEMBI,  KOTOpPHIC
B3aUMOJICUCTBYIOT MeEXAy c000i. OOBEKThI OOBIYHO H300paXKAIOTCS B BUJC
MPSIMOYTOJIBHUKOB ¢ UMeHaMU. JKu3HEHHbIC JIMHUU, KOTOPBIE MPEJICTABISIOT cO00M
BpeMs CYIIECTBOBAHUS OOBEKTOB, M300paKAIOTCS B BUIE BEPTUKAIBHBIX JIMHUH,
MPOCTUPAIOIIUXCS BAOJAbL OCH BpeMeHH. JKU3HEHHBbIC JIMHUM UMEIOT TOYKH
aKTUBAIMK, KOTOPBIC MOKA3bIBAIOT MEPHOJIbI, KOTJa OOBEKT aKTUBEH W BBHITIOJHSICT
ormeparnun. CooOOIIeHUs, KOTOPBIC IPEACTABISIOT COOOW B3aMMOJCUCTBHE MEKITY
00BEKTaMH WJIM KOMIIOHEHTAMHU CUCTEMBI, ITOKA3bIBAIOT, KaK 00bEKThl 0OMEHUBAIOTCS
uH(popMaIMeli WIM BBI3BIBAIOT orepanuu Apyr y apyra. CooOmeHus OOBIYHO
M300paKaIOTCS B BUJE CTPEJIOK, HAMPABIECHHBIX OT OTIPABUTENS K MOJIYdYaTesio, C
yKa3aHUEM HUMEHHU CcOOOIIeHuss W mapameTpoB. Omepanuud MNPeACTaBISIOT coOOn
JEHCTBUS, KOTOPBIC BBITTONHIIOTCS OOBEKTAMU WM KOMITOHEHTaMHU cucTteMbl. OHHU
yKa3bIBalOTCA BHYTpU (GUTYphl OOBEKTa M MOTYT OBITh CBSI3aHbI C BpEMEHEM
BBITIOJIHCHUS. JluarpaMMbl  TIOCIIEIOBATEIPHOCTH MOTYT  BKIIFOYATh  YCJIOBHS,
BETBJICHUS U ITUKJIbI, YTOOBI IMOKA3aTh PA3JIMYHbIC CIICHAPUN BBITIOJHCHUS OTICPAITHA
WJIM COOOIICHUI B CUCTEME.

[To muenuro [I. ITaitmon [17], amarpaMMbl TOCISIOBATEIBHOCTH TOJIC3HBI IS

aHalin3a U MPOCKTUPOBAHUA CUCTCMBI, ITO3BOJIAIOT JIYHIIC ITIOHATH U BU3YAJIM3UPOBATDH
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MOCJIEIOBATEILHOCTh B3aUMOJCUCTBUSL MEXAYy OOBEKTaMH M KOMIOHeHTamMu. OHH
Tak)k€  MOTyT  OBITh  HKCIIOJNB30BaHBI B KadyecTBE  JIOKYMEHTAIlMK |
KOMMYHHUKAIIMOHHOTO CPEJICTBA MEXIy pa3pabOTuMKaMd M 3aUHTEPECOBAHHBIMU
CTOpOHaMHU.

B cooTBeTcTBMM ¢ BBIIIECKa3aHHBIM CO3AaJUM C TOMOIIBIO  SI3bIKA
monenupoBanuss UML nuarpamMmy mnocnenoBaTelbHOCTH IS pa3padaThiBaeMOM
pa3BuBarolell kKommbeloTepHor urpsl «Ilo3Hail ceOs», KOTOpas MpeacTaBieHAa Ha

pPUCYHKE 2.

WrpoBoe Metin EBi00p YPOEKA WDk YDOE&HE CIOKHOCTH YpoBeHe [poiged Baon
Virpor | ﬁ ! ! »
M Haxatve kionim "TipogonxuTs urpats"
| SRS VR ] »! I
I ] "Llj I
| 1 I
| | M M
1 M Voneess cnossocTi 1 ’
Yposers cnomHooTY 2
Bwifon paznena Maonaea" b
B
™ Yposeks cnowsocTa
T ’
[}
! Ypozers cnossoTy 1 Vposars npoiges
» %
> b P
Haamie ksoni "wrpars" " . VpOBEHE COKRHOCTA 2
Brifop pazgena "Mareumarixs '
’ L Yposeks cnowsocTa
v P
& DOBEHE CTOHHD
Beiop p2anena Ypoezke cnowHooTH |
TIpOCTRSHCTEEHHDS MEILNEHRE" o ’ b
YpoeeHs cowHooTY 2
L T
] I
] I
T T
[ HauaTs cHauana [ -
1 I I
T T T ’
1 1 1 ’

Pucynok 2 — Jluarpamma nociaeoBaTeabHOCTH UTPhI «[103Hait ceOs

UML pguarpamMbl COCTOSIHUM —SABJIAKOTCS OJHUM U3 BHJIOB JUArpamM,
UCIIOJIB3YEMBIX B pPa3pabOTKe MNPOrpaMMHOr0 oOOecnedeHusl i BU3YAJTU3alUU
MOBEJICHUS CHCTEMbI B PA3IMYHBIX COCTOSHUSAX [17]. OHu mpenctaBisioT coOoit
rpau4ecKkoe TMPEACTABICHUE COCTOSHUN, TEPEXO0JI0B MEXIYy COCTOSHUSMU H
JEUCTBUM, CBA3aHHBIX C 3TUMU IIepexonaMHu. [narpaMMbl COCTOSSHUM NPEACTABIISIOT
co0oil ompesneneHHbIe YCIOBUS Wi (asbl, B KOTOPHIX MOXKET HAaXOJUTHCS OOBEKT
wi cuctema. [lepexonpl mpeacTaBiIsitoT coOO00M U3MEHEHHE COCTOSHUS 00bEKTa WIIH

CHUCTEMBI M OOBIYHO CBSI3aHBI C OIIpCACIICHHBIMHA COOBITUSIMHM  WJIH YCIIOBUSIMMU.
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[lepexoapl M300pakatOTCs B BUJIE CTPEIIOK, YKA3bIBAIOIIMX HAMPABICHUE U3MEHEHUS
coctosiHug. OHU MOTYT UMETh yCJIOBHUSI, KOTOPBIE JOJIKHBI OBITH BBIMOJHEHBI, YTOOBI
npomszomen nepexoa. CoObITUsST Ha JguarpaMMe OBIBAIOT BHEITHUMHU — WJIH
BHYTPEHHUMU COOBITUSIMU, KOTOPHIE MHUIIUUPYIOT MEPEXOAbl MEKY COCTOSHUSIMH.
CoObITHS OOBIYHO TIPEACTABIISIIOTCS B BUJE MAJCHBKHUX JJUIAIICOB, MIOMEIICHHBIX Ha
MEPEXObI WIH PAIOM C COCTOSTHUAMHA. [IpumMepaMu cOOBITHI MOTYT OBITh: Ha)KaTUE
KHOIIKH; TOJy4YeHUE COOOIIEHHUs; U3MEHEHHE BHYTPEHHETO COCTOSIHUS OOBEKTa.
JlelicTBUS IPECTABIISIIOT COOO0M ACHCTBUS WIIM ONEPALIMHU, KOTOPHIEC BHIMOIHSIIOTCS BO
BpeMs Iepexojla MeEXAy COCTOSHUSMU. JIeHCTBUS MOTYT OBITh CBSI3aHBI C
OTPEJICTICHHBIMU ~ COOBITUSIMA ~WJIM  TEPEXOJlaMd W YKa3bIBAIOTCS  PSAIOM  C
COOTBETCTBYIOIIMMH JIEMEHTAMU JTUATPAMMBI.

IIpu BBIXOZE W3 WUIPHI UIPOK BO3BpAILLACTCA K TJAaBHOMY MEHIO U MOXKET
COXpPaHUTh CBOM Mporpecc s AaJibHEHIeld urpbl 6€3 HeoOXOAMMOCTH MPOXOAUTH
CHOBa Yyxe TmpoijieHHbie ypoBHU. CooOiieHue Haxkatue KHomku «lIpomomkuTh
UrpaTh» Ha JUarpaMMme BBIIIE€, NPEACTaBUM B BUJE IHArPaMMBblI COCTOSIHUKM Ha

pucyHke 3:

Hamarhe kHonEKW
'Mpogon#H1Te HIpaTE

CoxparHeHue npoapecca

Brixoa Us Urped.

HakaTHe KHOmKK
"Brixog U3 urpnl”

MpogcmKeHue urpsl

Pucynox 3 — Jluarpamma coctostauii urpsl «I1o3naii ce0s»

Kak ormeuaer Kper Jlapman [13], nuarpamma aktuBHOocTH B UML (Unified
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Modeling Language) wucnonb3yercs s BH3yalIHM3allUd IOCIEI0BATSILHOCTH
JEUCTBUH W TIOTOKOB YIpaBJIEHUsS B cuUcTeMe WK mpouecce. OHa MO3BOJISET
MOJIEJIMPOBAaTh OW3HEC-MPOLECCHI, AITOPUTMbI, B3aUMOIEHCTBUS MEXAY OOBEKTAMHU
U JpYyTue JUHAMUYECKNE ACTIEKTHI CUCTEMBL.
JluarpamMmmMa akKTUBHOCTH COCTOUT U3 Y3JI0B (Hampumep, AeUCTBUNA, HAYAIIBHOTO
Y KOHEYHOI'O Y3JIOB, PAa3BETBICHUA M OOBEIMHEHMI) U YT, KOTOPBIE CBS3BIBAIOT
y3Ibl M ONPENENSIOT MOPSAOK BbINOJMHEHUs neictBuil. OObekT «Urpok»,
MPEJICTABICHHBIN Ha PUCYHKE 2, MOXKET OCYILIECTBIISITh TPH JCHCTBUS:
— 3amyCTUTh UTPY;
— TPOJOJKUTH UTPY;
— BBIUTH U3 UTPHI.
Mopenp n1uarpaMmbl aKTUBHOCTHU TMPEACTABICHA HAa PUCYHKE 4 U OTOOpakaer
BBIOOP UTPOKA B INIABHOM MEHIO, COCTOSIIIUHN U3 TPEX BAPUAHTOB COOBITHI:
— 3aIyCTUTh UTPY C YUETOM COXPAHEHHOTO MPOTpeECCa;
— HayaTb HOBYIO UIDY;

— BBIATH U3 UTPHL.

[MaBHoEe MeHto

CoxpaHEHHEIN
nporpecc

WUrpok

Bri6op ypoBHA

BeIATH M3 Urpel

Pucynoxk 4 —/luarpamMmma akTUBHOCTH 00BbeKTa «TrpoK»
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B nannowm paznene Obla onpe/eneHa akTyalbHOCTh BBIOPAHHOM TEMbI C TOUKH
3pEHUs COOTBETCTBHUS TpeOOBaHUSIM pPa3pabOTKU KOMIIBIOTEPHBIX WP, OCHOBHBIC
XKaHpPbl KOMITBIOTEPHBIX WTP, OMPEICICHbl XapaKTEPUCTHKU LEJICBOW ayIUTOPHH.
bein mpoBeneH cpaBHUTENBHBIA aHAIU3 CPEACTB pa3pabOTKU, HA OCHOBE KOTOPOTO
BBIODaHBI  CJENyIOIIME  TMPOTrpaMMHBIE  KOMIIOHEHTHI:  miardgopma  Unity,
WHTETpUpoBaHHas cpena paspadbotku Microsoft Visual Studio Code u rpaduyeckue
penakropel GiImp u Inkscape st mpoekTHpoBaHHs crpaiToB. beuta omnpeneneHa
KOHIICTIIAS pa3pabaTbiBaeMON WIphl M CO37MaHBI ee Momenu B HoTammu UML,
KOTOpBIE OTOOPa)KaIOT IMPOLIECC UIPHI C TOUKHU 3PEHMSI B3aUMOJAECWUCTBUS MIPOKA U

UTPHI.
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2 Pa3zpa6oTka KOMNBIOTEPHOIi pa3BHBaOIIeld HIPHI Ha IaTdopme Unity

2.1 YcraHoBka nporpamMmuoro ooecnedennss Unity m UnityHub

Jlns Hadama pa3pabOTKH  ObUIO  HEOOXOAWMMO CKadaTh CHEIHATIbHOE
nporpaMMHoe obecrnieueHue. B mepByro ouepenb, ckauath miardopmy Unity c
ourmaneHorO caiita. JIJsS 3TOro HYXKHO MEpelTH Ha OQuIMaNbHBIN cailT [35] u
BeIOpaTh pasnen «Ckavyare Unity» (Download Unity).

Hanee nHeoOxomaumo BbIOpaTh Bepcuio Unity. Pekomenmyercss BbIOMpATh
CTaOWJIBHYIO MOCIEAHIOI0 BEPCHIO ISl MOJIyYEHUs BCEX MOCIEAHUX OOHOBIIEHUH U
dbynkumii. Ha cTpanuile 3arpy3ku HYKHO BBIOpaTh ONEPAIIMOHHYIO CHCTEMY, Ha
KOTOpO# TuiaHupyetcs: ucnonb3oBath Unity. [locmennsiss moanepkuBaeT pa3indHbIe
onepaloHHble cucTeMmbl, Bkmoudas Windows u macOS. B pamkax Hamiero
uccleIoBaHus Oy1eM UCIoJib30BaTh Bepcuro s Windows.

Mosxer moTpeboBaTbcs BBIOPaTh MOMYJIWM WM  IUIaTHHBI, KOTOPHIE
COOTBETCTBYIOT TOTPEOHOCTAM pa3paboTku urp. [locie 3aBepiieHns 3arpy3ku HyKHO
3aIyCTUTh YCTaHOBOUHBIN (aiin Unity U cienoBaTh MHCTPYKIMSAM Ha SKpaHe, YTOObI
3aKOHYUTh MPOLECC YCTAaHOBKU. Bo BpeMs yCTaHOBKM MOXET MNOTpeOOBATHCA
BBIOpaTh KOMITOHEHTHI, KOTOpPbIE HYXXHO YCTAaHOBHUTH, M yKa3aTh IMyTh YCTaHOBKH.
[Tocne 3aBepiieHUsT YCTAaHOBKK MOXKHO 3amyckatb Unity. Ero Mo)xHO HaliTH B MEHIO
«IIyck» (Windows) unu B manke «lIpunoxenus» (macOS). Ilpu mepBom 3amycke
Unity MoxeT moTpeOoBaThCcs BOMTH B CBOIO YUYETHYIO 3aIllMCh WM CO3[aTh HOBYIO.
Coznanve y4€THOM 3aMucH MPOJAEMOHCTPUPOBAHO HA PUCYHKE O.

[Tocne mPOXOXKACHUSA pErucTpali y4ETHOW 3amucd M ycTaHoBku Unity,
MOJKHO TIPHUCTYyNaTh K co3fanuio npoekra B UnityHub. UnityHub no3sonser naiitu
MOJIE3HbIE CTaTbH, O030pbI, YPOKH, COBETBHI W MPHUMEPbI, KOTOPbIE IOMOTYT
pa3paboTunkamM OCBOUTH pa3IM4HbIC acreKThl padoThl ¢ Unity. 31ech MOXKHO 3a1aTh
BOTIPOCHI U TIOJYYUTHh IMOMOIIb OT OTBITHBIX Pa3paOOTUMKOB, a TAKKE TMOJETUTHCS

CBOMMMU IIPOCKTAMH U UJICAMMU.
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@ Unity ID

Create a Unity ID

Pucynok 5 — Coznanue yuérroit 3amucu UnitylD

UnityHab sBnsercs miomankoi i oOMeHa 3HAHMSMU K OIBITOM B
coobmiectBe paszpaboturkoB Unity. 31eCh MOXKHO TOJYyYUTH MOJJIEPKKY, HAUTU
BJIOXHOBEHHE M OBITh B Kypce IMOCICTHUX HOBOCTCH M TPEHAOB B MUPE pa3pabOTKu
urp Ha iargpopme Unity. Tak ke UnityHub ciyxut st co3maHust ¥ COXpaHCHUS

UTPOBOTO MPOEKTA UTPHI, YTO MPEICTABICHO HA PUCYHKE O.

wa @ Hub3.1.1 Avaliable o] [2)

» Projects o

New Unity Project

N

Pucynok 6 — Oxuo UnityHub
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Visual Studio Code [40]

Visual Studio Code sBisiercs oHMM M3 IOMYJISIPHBIX PEIAKTOPOB KOJa,
KOTOPBIM MOYKHO HCHOJIB30BaTh B cpeae Unity s paspadotku mrp. Visual Studio
Code MOXHO OecIIaTHO cKayaTh Kak YTWIHTY JUIs paboTsl B Unity, mocie BeiOOpa

ornepanmonHoi cuctembl ckaumBaem Visual Studio Code, uto mpencraBieHo Ha

pPUCYHKE 7.

load Visual Studio Code - Mac, Linux, Windows

Visual Studio Code

Download Visual Studio Code

Free and built on open source. Integrated Git, debugging and extensions.

+ Windows * pm Mac
Windowes 8, 10, 71 Red Hat, Fedor, SUSE macS 1Al

je

User Instaler 1] (0 ENAED deb R e chip EAvle stcon JUriversal
System Installer (5] 9 B
zip -m == tar, L8 e chip [
Sna
a ||

o ) N

By downloading and using Visual Studio Code, you agree to the license terms and priva

Want new features sooner? Use vscode.dev for quick edits

Get the Insiders build instead, online!

GitHub, Azure Repos, and local files.

Pucynok 7 — Ycranoska Visual Studio Code

Audacity [27]

Audacity — sTo OecrutaTHO€ M OTKPBITOE MPOTPaMMHOE OOECIeUYeHUe Iist
penaktupoBanus ayano. OHO MPEIOCTABISCT Pa3IMYHbIe HHCTPYMEHTHI B (DYHKITUH
JUIS 3aMcH, 0OpabOTKU M MAHUITYJIMPOBAHUS 3BYKOBBIMU (hariIaMu.

B urpe mpeaycMOTpeHO 03ByYMBaHUE 3aJaHWii M BBIOPAHHBIX OTBETOB JIJIS
TIOMOIIU AETSM, HE YMEIOIIUM YUTaTh. JTa MPOrpaMMHas YTHIINTA TIOMOXKET CO3/IaTh

03ByuHMBaHue. Y ctaHoBka Audacity, Kak MpoJIEeMOHCTPUPOBAHO Ha pUCYHKeE 8.
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Download | Audacity ®

@ Audacity:

DOWNLOAD ‘ i ‘ ‘

Pucynoxk 8 — YcranoBka ¢ odunmansHoro caita Audacity

[Tocne ycTaHOBKHM BCEro HEOOXOJUMOTO MOXHO MPHUCTYHaTh K CO3JaHUIO
npoekta B Unity. Jlnsa srtoro B panee ycraHoBieHHoM UnityHub myxHO HakaTh
kHONKY «New project» i co3manust HOBOro nmpoekTa. Jlajgee HeoOX0aMMO BBIOPATH,
CKOJIBKO TIPOCTPAHCTB OyJIeT B pa3padaThIBAEMOM UTPE U HAMMKUCATh UMS ITPOEKTA, KaK

MIPEICTABIICHO Ha pUCyHKE 9.

Unity Hub 3.4.2
New project
Editor Version: 2021.3.17f1 (LTS
All templates
New
Core
Sample

Learning

3D
This is an empty 3D project that uses Unity's
2D (URP) built-in renderer.
Core
Read more

Runner Game
Core

Mos Hosas urpg

3D Mobile

Cancel Create project

Pucynok 9 — Coznanue mpoexTa Urpbl
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[Tocne naxkatust Ha kHOKy «Create project» co3aacrcs mycroit mpoekt Unity,

KakK Toka3zaHo Ha pucyHke 10.

Q Unity 2018.1.0f2 Personal (64bit) - New Scene.unity - Numbers-Quiz-Game-master - PC, Mac & Linux Standalone <DX11>

File Edit Assets GameObject Component Window Help

AR IEFA L KOl

= Hierarchy | - ~= 3 Scene . € Game £3 Asset Store

Create -~ Al Display 1 | Free Aspect 3| Scale

v € New Scene ~=
Main Camera

@ Project L ac
Create ~ I

Pucynox 10 — ITyctoit mpoeKT urpsi

[Tocre co3maHus MyCTOrO MPOEKTa HY)KHO MOAKIIOYNTH Visual Studio
Code st paboThl cO CKpumnTaMu B mpoekte. UTo Obl 3TO caenaTh HYHO 3alTH B

meHro «Edit», a mocie B «Project settings», kak nokazano Ha pucyske 11.

External Tools

Open by file extension
E S +~  Open by file extension
Resetargument Microsoft Visual Studio 2022 [17.4.33205]
Visual Studio Community 2017 [15.9.54]
Visual Studio Code

plic n

Browse.
Browse

ool or install one of the follo

Pucynok 11 — Hactpoiika padots! ckpuntoB B Visual Studio Code
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2.2 Pa3pa0doTKa crpaiiToB UTPbI M1 UX MHTEITPUPOBAHUE B NMPOEKT

Pa3pabotka crpaiitoB urpsl B mporpamme GIMP mMoxeTt ObITh yBIIeKaTeIbHBIM
U TBOPYECKHM IPOLECCOM, HO MPHU CO3JaHUHU CHOPANTOB CIEAYyET YYWUTHIBATH
CJIETYIOIIHE OCOOCHHOCTH:

1. Pabora c¢ mpo3zpaunocteio: GIMP mnoanepxuBaeT mNpo3payHOCTh, YTO
SBJIIETCS] BAXKHOW OCOOEHHOCTBIO JIJIsl CIIPAMTOB UTD.

2. Pabota co cmossmu: GIMP mpennmaraer momiHble (QYHKIIUU pabOTHI CO
cinossMu. Ilpu co3gaHuM cieyeT co3laBaTh OTHENBHBIE CIOW JUISl Pa3IMYHBIX
JIEMEHTOB CIIpaiiTa, YTO IO3BOJIMT JIETKO PEAAKTUPOBATh W YIPABIATH KayKIOU
YaCThIO OT/AEJIBHO. DTO OCOOEHHO IMOJIE3HO MPHU CO3JaHUU aHUMAIUU CIIPANTOB.

3. Mcnonwp3oBanue kucte u HHCTpyMeHTOB pucoBanusi: GIMP npenocrasiser
pa3HOOOpa3Hble KUCTU M MHCTPYMEHTHI ISl PUCOBAHUSA, YTO MO3BOJIUT CO3AaBaTh
YHUKAJIbHBIE 1eTalu U 3P (EKThI Ha cIIpaiTax.

4. Auumarusa cropaiitoB: GIMP mnoaaepkuBaeT co3gaHue aHUMHUPOBAHHBIX
CIOPAMTOB MyTEM HCIOIb30BAHUS KAaJpPOB M BPEMEHHBIX CJIOEB. DTO MOJE3HO MJIA
CO3JaHMs IBM)KCHUS WIA aHUMALMK CIIPANTOB.

5. Ucnonw3oBanne ¢uibtpoB U 3pdextoB: GIMP umeer MHOk’eCTBO
BCTPOCHHBIX QUIBTPOB U 3(PPEKTOB, KOTOPHIE MOTYT ObITh IPUMEHEHBI K ClpaiiTaM
JU1s1 10OABJICHUS TEKCTYP, OCBEIICHHS, TCHU U APYTuX 3P (HEKTOB.

6. Oxciopt B pasznuunbie ¢opmatel: GIMP mo3BosseT 3IKCHOPTHUPOBATH
cnpaiitel B paznuunblie (opmatel, Takue kak PNG, GIF, JPEG u napyrue
HOJICPKUBAEMBbIC CIIPANUTBI 7St UNIty.

Ha pucynke 12 npencraBiieHO co3gaHue cpaita Juist poHa.

Ha pucynke 13 mpezacraBiieHbl ClIOM, C TIOMOIIbIO KOTOPBIX ObLT co3/1aH (poH
UTPBI.

OcranbpHble crpailTel pa3BuBarolieil kKommbloTepHOM urpbl «Ilo3Hail cebs»

OBLIH CO34daHbl aHAJIOTM4YHO.
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Pucynok 12 — Co3ganue cnpaiita (hoHa UTPHI

© g pack0l_saturated
o 01_ground copy
02_trees copy
03_distant_trees copy
04_bushes copy
05_hilll copy

06_hill2 copy

07_huge_clouds copy

pberTH
BHyTpEHHEE CBEUEHME

HanoxeHwe rpagueHTa

08_clouds copy

09_distant_clouds1 copy

10_distant_clouds2 copy

11_background copy

© [ packo2

[o] - 01_ground

Pucynox 13 — Coznanue ¢hoHa UTPHI TTO CIOAM
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JUis MHTErpaluy CIpaniTOB B MPOEKT HEOOXOAWMO BBIINOJHUTH CIEAYIOLIUE
LIaru:

1. [loArOTOBUTH CHPAWTHI K 3arpy3Ke: I 3TOr0 HEOOXOAUMO YOEAUTHCS, UTO
CHpaiiTel UMEIOT IMpaBWIIbHBIE pa3Mepbl U (opmar. PexomeHnayemslii gopmar i
cupaiitoB — PNG, Tak kak OH MOJAEPKUBAET MPO3PAYHOCTh. ECM crpaliThl UMEIOT
pazNuYHbIE AHUMALMOHHBIE KaJIpbl, HYXHO PpA3[EJUTh HUX Ha OTHAEIbHBIE
M300paKEHUsI WM HCIOJIb30BaTh CIpaiTOBbIe aTiackl («Sprite atlas»), xoropsie
00BEIUHAIOT HECKOJIBKO CITPAMTOB B OJTHOM M300PaKEHUH.

2. Jlanee Hy>XHO CO31aTh MAaIKy Juis crpaidToB B mpoekre Unity. s storo
HY»KHO HIEJIKHYTh MPaBOW KHOMKOW MbIu Ha maHenu «Project» B Unity, BEIOpaTh
«Create» u «Folder», 4ro0b1 co3mate HOByrO manky. HazoBém ee, k mpumepy,
«Spritesy.

3. JobGaBnsiem cripaidThl B CO3[IaHHYIO MAINKy: OTKPOEM MaIlKy CO CrpaiiTaMu Ha
KOMITBIOTEPE, a 3aTeM MEPEeMECTHUM UX B CO3JaHHYIO manky «Sprites» B Unity. Unity
aBTOMATUYECKU UMIIOPTUPYET CIIPAUTHI B MPOEKT, KaK OKa3aHO Ha pUcyHKe 14.

4. PenakTupoBaHUe CIIPANTOB TaK ke 1ocTymHO B Unity.

@ Project | O console
Create ~
b | /Favorites  Assets » Sprites » Sprites

v il Assets
¥ & Audio o o o o
& Digits N 1 I | e P [
& Game_m

& Fonts counter cursor_left  flat_icon_c.. flat_icon_cl.. icon_blue_.. parallaxba. settings_b..

&l Scenes
& Scripts
¥ & Sprites
& New

& Numbers

Pucynok 14 — Jlo6aBienue crnpaiitoB B mpoekt Unity
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5. Co3manue copaiTOBBIX O0OBEKTOB. B OkHe «Project» B Unity, BeIOMpaeM
CIPAaMT, KOTOPBIA HEOOXOAUMO HCIOJB30BaTh, U MEPEMEIIAEM €ro B CIEHY WIHA B
UEPaApXUI0 0OBEKTOB. DTO CO3JACT CIIpailToBbI 00beKT (Sprite Renderer) B ciiene.

6. HacTpoiika cripaliTOBBIX OOBEKTOB: MOXHO HM3MEHHUTH CBOMCTBa CHpaiiTa,
TaKkHUe KakK pa3Mmep, MacuTad, MoJoKeHHe U MOBOPOT, B UHCIIEKTOpe 00bekTa. Takxke
MOXHO HACTPOWUTH AHHUMALMIO CIIPAWTa, €CIM HMMEETCS aHWMHUPOBAHHBIM CIIPAWT.
Unity npenjaraer paziuyHble KOMIIOHEHTbI M CHUCTEMbl aHUMAalUU ISl pabOThl CO

CIpaiTamu, 4TO MPOJAEMOHCTPUPOBAHO HA PUCYHKE 15.

¥ . Rect Transform e
custom Left Top Pos Z
E 1 7.099988 6.198883e-0t| 0
E E Right Bottom
2 1.215935e-0%|-14.70001
» Anchors
Pivot X|0.5 Y|0.5
Rotation A0 Y |0 Z|0
Scale X1 Y1 Z\1
©  canvas Renderer Q= %
v "4 ¥ Image (Script) S Wy
Source Image Elicon_blue_back o]
Color T
Material None (Material) (o]
Raycast Target 4
Image Type | Sliced : |
Fill Center [
v =l | vertical Layout Group (Script) Q5 &,
» Padding
Spacing 0
Child Alignment | Middle Center N
Child Controls Size [ ] width | | Height
Child Force Expand v Width ¥ Height
Default UI Material *,
> Shader | UL/Default -
Add Component J

Pucynox 15 — M3mMeHeHmne CBOMCTB CIPaiTOBOTO 00BEKTA
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2.3 Coznanue wuHTep(eiica KOMNBLIOTEPHOW pa3BHBaOIeil HIPbI HaA
miaargopme Unity

2.3.1 Onucanue cTPyKTYypbl HHTepeiica

Obmas cTpykTypHas cxema unTepgerica urpol «Ilo3nait ceds» n3odpaxkeHa Ha

pucyske 16.

Merio esiGopa Mpoxox0eHue sadaHul
pasfenoe u ypoeHel

YpoEeHs 1 YposeHs 2 YpoEeHs 3

|

|

|

| 2
I «—‘}( MaTemaTika J
| |

|

|

|

|

YposeHs 1 YpoEeHs 2 YposeHs 3

[ Hogas urpa ]—*}O“éﬁpompammeﬂnoe MBILL er-mg

|

¥poEeHs 1 YpoEeHs 2 YpoeeH: 3

8 @
@ 0

-0 0

Pucynox 16 — Ob6mas cTpyktypHas cxema untepdeiica urpsl «Ilo3naii ceos»

[Ipu 3amycke Urpbl 0TOOpa)kaeTcsl TJIaBHOE MEHIO, B KOTOPOM JOJIKHBI OBITh
otoOpaxkeHbl Tpu KHOMKU: «IIpomomxute wurpath», «HoBas wurpay, «Beiitn u3
urpb». Tak ke B MEHIO HEOOXOJUMO OTOOpa3UTh HA3BAaHHUE UIPbI, KOTOpOe OyneT
pacroJyiaratbCs B BEPXHEM 4YacTH DJKpaHa U BBIIOJIHEHO B SPKUX 1BETax.
CooTBeTCTBYIOIIME 1[BETA JOJDKEH MMETh UM caM HHTepdeiic. UepHOBOI mpoToTHI

IJIaBHOTO MEHIO MIPEJICTABIIEH HA PUCYHKe 17.
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HassaHwue urpel

[ pPOOOITKNUTE UTPY

Hosas urpa B

BbinTK 13 urpel I\_\\

Pucynox 17 — UepHOBOIi MPOTOTHUII TJIABHOTO MEHIO

B mpomecce Hauana HOBOW WIPhl MPEIyCMOTPEH BBIOOP TPEX BHIIOB
HaIpaBJeHUs] MNPOXOXKIAEHUs (pa3ienioB), Takux Kak «Maremartuka», «Jlorukay,
«IIpoctpancTBeHHOE MBIIUIEHUE». ST KaKIOro paszgena HnpeayCMOTPEHBI TPHU
YPOBHSI CJIOXKHOCTH. UEpHOBOM MPOTOTUN BhIOOpa pasfena M YpOBHEH CIIOKHOCTHU
UTPHI TIPEICTAaBICH HA pUCyHKe 18.

IIpn HaxkaTMM HA COOTBETCTBYIOIIMKM YPOBEHb MIPOK IEPEXOAUT K DKPaHy C
3alanusMu. YToObl mepelTH K JIpyromMy YpPOBHIO, MUTPOK BO3BpPAILAETCd B MEHIO

BbIOOpA pa3/AesioB U yPOBHEM.
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Hoeas urpa

- - - - - - - - - = B

o ___ | YpoBeHb 1 |
N o

: T ewand :
| Maremarvka : [ YpoBeHb 2 [
| | |_::111111:‘
Tt Tt T T | YpoBeHb 3 [
__________ J

. - - - - - - - - = 2

T ) [ YpoBeHb 1 [
| : ———-—-—-————-——-—T%
| NMorvka | | YpoBeHb 2 [
| | Pttt
e il [ YpoBeHb 3 [
. - - - - - = b - - - - - - - - - = Yl
| [ [ YpoBeHb 1 [
MpocTpaHCTBEHHOE, —_—————==x
| Mblluenne [ YpoBeHb 2 [
I I e —
—-—_———— = — = - - - == - - = h
[ YpoBeHb 3 [

Pucynok 18 — UepHOBOI1 POTOTHIT BEIOOPA pa3/iena U YPOBHEH CI0KHOCTU UTPHI

PaccmoTpum cxemy pacrosoKeHusl JIEMEHTOB 3aJaHul ypPOBHEH. YPOBHH B
pa3BUBAOIICH WTPE JOJDKHBI YCIOXKHATHCSA 1O MEpE MOBBIMICHHS, YTO OMUCAHO B
TpeboBaHusX kK urpe B myHkte 1.1.4 maparpada 1.1 nHacrosmei pabotsl. Ha kaxmaom
YpOBHE WTPOKY TpeiaracTcsi TeCTOBOE 3aJaHHe B 3aKphITOW (opMe ¢ BBIOOpOM
OJITHOTO MPaBWJIBHOTO OTBeTa. HajkaTue Ha OJUH M3 BapUAaHTOB OTBETa ONpPEIEISIET
CIOKETHYIO Pa3BUJIKYy UTPhI, KOTOpasl 3aBUCUT OT YPOBHS U IPAaBUJIBHOCTH OTBETOB.
CxeMmbl pacrooKeHHsI JIEMEHTOB B MOMEHT BBIOOpa BapruaHTa OTBETa MpeCTaBIeHa
Ha pucyHkax 19-20.

OTMeTHM, YTO KOJTMYECTBO BAPUAHTOB OTBETOB MOXKET BaPhbHPOBATHCS OT JIBYX
710 4eThIpEX. DTO 3aBUCUT OT THUIA 3aJaHUs U HUKAK HE CBSI3aHO C BHIOOPOM pasjena

HJIK YPOBHA.
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Knonka Bbixoga
B MaeHoe

Moetop
O3By4MBaHUA

MEHHD BONpoca

Bonpoc unu KapTuHKa ¢ BONPOCOM

BapuaHT oTBeT BapuaHT oTBeT. BapuaHT oTBeT BapuaHT oTBET

Pucynok 19 — Cxema 3a1anusi ypoBHS OJUH

Kuonka esixoga

MoeTop
B IMaBHoe 03BY4MBAHHA

MEHH

BOMNpoca

Bonpoc Wnu KapTMHKa C BONPOCOM

BapuaHT oTBeT BapuaHT oTBeT BapuaHTt oTtBeT BapuaHT oTBeT

Pucynok 20 — Cxema 3aganus ¢ Taimepom
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B pesynbrare paboThl Haj MpPOEKTHpOBaHHEM HHTepderica ObUIU CO3IaHbI
CXEMbl PACHOJIOKEHUS SJIEMEHTOB HUIPhl (YEPHOBBIE MPOTOTUIIBI). JlaHHBIE CXEMBbI
MIOMOTYT B MPOIECCE PeaTN3allii UTPBI TIPHU PACIIOIOKEHUN CIIPAUTOB JIEMEHTOB Ha

Pa3IMYHBIX PKpPaHaX.
2.3.2 Peasm3anusi uarepgeiica urpol «Ilo3naii ceds» Ha miaardopme Unity

WuTepdeiic pa3zsuBaromield Urpsl CIPOSKTHPOBAaH C MOMOMIbi0 Moayss Unity
Users Interface. Unity Ul npemocTaBisieT MOIIHBIC HHCTPYMEHTBI JIS CO3JaHHS
M0JIb30BATEIHCKOTO UHTEPQEiica UTPHI.

[Ipu co3maHuM CLEHbBI MEHI0 OBbUJI0O HAMKWCAaHO HECKOJIBKO CKPHUITOB,
BOCIIPUHUMAIOIIMX Ha)KaTHE KHOMOK IOJIb30BATEJIEM, a TaKKe MPUMEHSIEMBIX paHee
HAapHUCOBaHHBIX B MporpamMMe Gimp chnpalToB s CO3/[aHUS HMIPOBOTO MEHIO,
Ipe/cTaBlIeHHbIe Ha pUcyHKe 12 maparpada 2.2. ['1aBHOe MEHIO OTKpBIBAE€TCS MPH
3aIlyCKe UTPHI U MO3BOJISIET MOJIH30BATEIN0 HAUYaTh HOBYIO UTPY, MPOJOHKUTH UTPATh
(mpu HaNMWMYWMU COXpaHEHWS) W BHIATH W3 mpwiokeHus. Ha3zsanue urpsl «[lo3naii
cebs» oToOpaXkaeTcsi B MOJIb30BaTeIbckoM MeHio npu momoru Ul.Text. Knonku B
IJIaBHOM MeEHI0 co3aansl npu nomomu Ul.Button. Dxpan T1i1aBHOTO MEHIO

IIPEICTABIIEH HAa PUCYHKE 21.

[No6po noxanoBarsb B urpy: 'TlozHan ce6a"

Pucynok 21 — I'nmaBHoe MeHI0 pa3BuBatoieil urpsl «llo3naii cedsn»
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MeHto BbIOOpa pa3ieiioB M YPOBHEH, NPEJICTAaBICHHOE Ha pPHUCYHKE 22,
BKIIIOUAET B ceOs MpeaioKeHHbIC Ha BHIOOP TPH COBEPIICHHO pPa3HbIC HANPaBICHUS
UTphl, Takue kKak «Marematuka», «Jloruka» u «IIpocTpaHCTBEHHOE MBIIIICHHUEY.

Jns KaK10ro HanpaBJIeHUs CO3/1aHbl TPU YPOBHSI CIIOKHOCTH.

[lo3Hal cebs!

YpoBeHb 2

Pucynok 22 — MeHro BeIOOpa pasnenoB u ypoBHe# urpsl «Ilo3Hait ceds»

[TpoekTupoBanue uHTEpdeica UTPOBBIX YPOBHEH OTINYACTCS B 3aBUCHMOCTHU
OT EJTaeMOro KOHEYHOro pesyibTaTa. sl peanu3anuu UTPOBBIX YpOBHEH ObUIH
Hanucanbl C# CKpUNTHI, B3aUMOJCHCTBYIOIME C TMOdb30BaTeraeM. CKPUTITHI
MO3BOJIWJIA PEAIN30BaTh B UTPE TaKUE CYLIHOCTH, KaK: MOBTOP BOCHPOU3BEIICHUS
3aJlaHus1, MEHSIOIIKUECS] KHOIIKU B 3aBUCHUMOCTH OT 33J]aBa€MOr0 BOIIPOCa.

Jlist  peanu3anM  WTPOBBIX ypoBHeW Obul  HacTpoeH Canvas-aiieMeHT,
MO3BOJISIONIMN CO3/IaTh MOJIb30BATEIBCKOE MEHIO pa3pabdarbiBaeMoro ypoBHs. OH
COJIEPKUT CIIETYIOUIUE KOMIIOHEHTBHI:

1) Canvas scaler — 3T0 KOMIIOHEHT, KOTOPBIA IIO3BOJISCT HAaCTpauBaTh

MacIITaOUpOBaHUWE M aJANTHBHOCTH 3JIEMEHTOB IOJIb30BATENLCKOrO HHTEpdeiica.
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OTOT  KOMIIOHEHT JaéT  BO3MOXKHOCTh  TOJB30BATEILCKOMY  HHTEpQEicy
MacCIITaOUPOBaThCS M aJaNTHPOBATHCS TOJ| Pa3MYHBIC pa3pelicHus dSKpaHa H
YCTPOUCTBA.

2) Graphic Raycaster — sro kommoneHT B Unity, KOTOpBIH MO3BOJISCT
oTmpeAenuTh, Kakue 3neMenThl rpaduku (Graphic) B canvas OynyT pearupoBath Ha
COOBITHS MOJIB30BATEIHCKOTO BBO/IA, TAKME KaK HAXKATUE KHOIKHU MBIIIU WA KaCAHUE
9KpaHa Ha MOOMJIBHBIX YCTPOHCTBAX.

3) Image wucnone3yercss st orobpakenus 2D rpaduku B Canvas. Ox

MO3BOJISIET OTOOpaXKaTh CIIPANTHI, TEKCTYPHI U APYTHE U300pAKECHUS Ha dKpaHE.

- L 1 =
4 & canvas [] static =
Tag | Untagged +| Layer | UI &
¥.© Rect Transform S,
Some values driven by Canvas, |
Pos X Pos Y Pos 2
960 540 i}
Width Height
1920 1080
¥ Anchors
Min X 0 Y 0
Max X0 Y 0
Pivot X|0.5 Y 05
Rotation X 0 ¥ 0 Z 0
Scale X[1 Y1 Z|1
v|_ & canvas W 5t =
Render Mode | Screen Space - Overlay s
Pixel Perfect O
Sort Order o
Target Display | Display 1 + ]
Additional Shader Channels | Mixed ... s

Shader channels Mormal and Tangent are most often used with lighting, which an
Owerlay canvas does not support. Its likely these channels are not needed.

v|ill¥ canvas Scaler (Script) @ 5
UI Scale Mode | Constant Pixel Size t]
Scale Factor 1
Reference Pixels Per Unit 100

v E ¥ Graphic Raycaster (Script) = &,
Script GraphicRaycaster ©
Ignore Reversed Graphics v
Blocking Objects | Mone :]
Blocking Mask | Everything s
& canvas Renderer RS

v "a | |Image (Script) R
Source Image None (Sprite) o
Color P
Material 'Mone (Material) @
Raycast Target 4

Add Component l

Pucynok 23 — Hactpoiika Canvas 31eMeHTOB MOJIb30BaTENbCKOT0 HHTEpdeiica
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Jns peanuzanuu BhIOOpa NPaBUIBHOTO OTBeTa Obla Jo00aBjeHa MaHEb
orBetoB (Answer Panel), B koTopoit 100aBIeHO OT JABYX JO YETHIPEX KHOIOK JIJIsI
BBEIOOpA MOJIB30BATENIEM NPABMIIHBHOTO OTBETA. [ HACTPOWKHM ObUT HAITMCAH CKPHUIIT
BOCITPOU3BEICHUSI BHIOOpa OTBETA U 3aMEHbI BHIOPAHHBIX BAPUAHTOB B 3aBUCHMOCTHU

OT OTBETA, KaK MIOKa3aHO Ha pUCYHKE 24,

© Inspector
| Rotation x[1 1¥o 1zlo =
Scale x[1 l¥[1 lz[1 |
Canvas Renderer -
» "y ¥ Image (Script) S8 I
v o ¥ Button (Script) 3
Interactable ¥4
Transition | caler Tint il
Target Graphic |"sAnswerl (Image) |e
Normal Color v
Highlighted Color Pa
Pressed Color v
Disabled Color v
Color Multiplier O 1 ]
Fade Duration 0.1 |
Navigation [ Automatic t]
[ Visualize ]
On Click ()

Runtime Onl Mo Function

Main Camera () O

¥ «  Numbers Voice (Script) oo,
Script « NumbersVoice @
Source | & AudioObject (Audio Source) (]
One (@1 o
Two @2 [}
Three [@3 [}
Four 4 [}
Five CH [}
Six &6 a
Seven 7 ]
Eight &8 ]
Nine LI @
Ten 10 (]
Score Text ' scoreText (Text) (]
Button o Answerl (Button) o}

VS Event Trigger (Script) I

Pointer Enter (BaseEventData) =

Runtime Only # || MumbersWoice.playSound #

= Answerl (Numb O

Pucynok 24 — Hactpoiika Answer Panel aineMeHTOB 1mosib30BaTelibckoro uHTepderica

Bocnpoun3BeieHre MPOMCXOAUT MOCPEACTBOM HAaBEACHUsI Ha KHOIKY BbIOOpa
BapuaHTta otBera. Ckpunt Number voice no6asinsieT BoctipousBeneHue 10 gopoxkexk,
MPECTaBICHHBIX Ha PUCYHKE 25 M CIeNaHHBIX P MOMOIIHM Tporpammer Audacity o

KOTOpoO# ObLJI0 HanucaHo B naparpade 2.1.
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Assets » Audio » Digits

1 2 3 4 5 & 7 8 9 10

Pucynok 25 — BocnpousBeeHne HaxKaTusi KHOTIOK

BOCHpOI/ISBeI[eHI/Ie TCKCTAa MOKHO IIOBTOPHUTH, 4YTO 00s13aTeNBHO I

peanuzauMu B urpe sl jaere 6-7 ner. B wurpe mpemycMOTpeHO Kak
BOCIIPOU3BEICHUE 3aJlaHUsl MPU TEPEX0Jiec HAa YPOBEHb, TaK M TpPU HAXKATUU Ha

COOTBETCTBYIOINIYIO KHOTKY. [laHenb HacTpoiiku n300paskeHa Ha pucyHke 26.

Pucynoxk 26 — I1anens HaCTpOHKH KHOIIKH O3BYYHBAHUS

TextToSpeechManager ¢
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© Inspector
¥ TextToSpeechManager [ Static ¥
Tag | Untagged i) Layer [UD B
v.© RectTransform
right Pos X Pos Y Pos Z
‘ [-700 I[-90l Jo
5 width Height
(|
¥ Anchors
vin xv
Max X1 Y1
pivot o — - —
Rotation X0 o lzlo
Scale Xx[1 ¥ [1 1z[1
©  canvas Renderer
¥ "a ¥ Image (Script)
Source Image [ZlSoundon
Color
Material None (Material)
Raycast Target 4
Image Type | simple
Preserve Aspect m
( Set Hative Size
¥ o ¥ Button (Script)
Interactable
Transition | Color Tint. 4]
Target Graphic " TextToSpeechManager (Image) o
Normal Color 2
Highlighted Color 2
Pressed Color 2
Disabled Color Z
Color Multiplier C ]
Fade Duration 01 ]
Navigation [ Automatic :]
( Visuali |
on Click ()
Runtime Only + J{ o Function +
Main Camera () 9|
v =] ¥ Audio Source R
AudioClip #Karxoe uncno n3ob °
Output | & Master (NewAudioMixer) lo
Mute ]




2.4 Peanu3anusi cCUCTeMbl 33JJaHUH KOMIBIOTEPHOH pa3BHBAIOIEl MIPbI

«Ilo3naii cedos» Ha miaargopme Unity

PaccmoTpuM peanm3anmio cucTeMbl 3amaHuii Ha 1wiatrdgopme Unity B

COOTBETCTBHUH C TEMATHKOU pa3/IeiioB.
2.4.1 Peanu3aumsi cUCTeMBbI 3aJJaHUM 10 pa3aeny «MaTeMaTuKa

Cuctema 3aJaHWii MO MAaTEMAaTUKE YYUTBHIBACT XapaKTCPUCTUKU IIEJICBOM
ayJUTOPUH U TIPEICTABISACT COOOM COBOKYITHOCTH TECTOBBIX BOIIPOCOB 3aKPHITOTO
THUTIA C BEIOOPOM OJTHOTO TMPAaBUIILHOTO OTBETA.

Jna  peanusaiuu  TpEX ypoBHEW 1o pasaeny «Marematuka»  ObLIO
crpoekTupoBaHo MeHto Canvas, conepikaiiee B cede MaHellb 0TOOpaKEHUsT BOIPOca
(«QuestionPanely), kHonky Bbixoja u3 ypoBHs («EXitButtony), manens ¢ Bapuantamu
otBeToB («AnswerPanely), maHenb, MO3BONISIONIAS O3BYYUTh 33JaHUC JUIT UTPOKA U
NPy HaBEJCHWW Ha BapuaHT oTBeTa UPpy «AudioObjecty. Tak ke ObUM CO3TaHBI

BCIIOMOTI'aTCJIBHBLIC 3JICMCHTLI, IIPOACMOHCTPHUPOBAHHBIC HA PUCYHKC 27.

v € NumbersGameLevell
Main Camera
¥ Canvas
Text
questionText
QuestionButton
¥ ExitButton
Text
¥ AnswerPanel
b Answerl
> Answer2
> Answer3
b Answerd
¥ FinalScorePanel
resultText
P Button
P QuitButton
Button
scoreText
¥ TextToSpeechManager
Text
EventSystem
parallax background for nature tileset
AudioObject

Pucynok 27 — Canvas-meH1o ypoBHe# pazaena «MaremaTukay
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Tpu ypoBHS CIIOKHOCTH PEaTM30BaHBI CISAYIOITIM 00pa3oM.

Ha mepBoM ypoBHE CII0OKHOCTH WUIPOKY HY>KHO BBIOpAaTh M3 MPEII0KEHHBIX
BapHAHTOB KAaKO€ YMCJIO W300paKEHO Mepes HUM. B peanmsaruu mnpeaycMoTpeHa
BO3MOXXHOCTh OIIMOKHU: UTPOBOM MPOIIECC MOKAXKET C TMOMOIIBIO COOTBETCTBYIOIIETO
crpaiiTa, 94TO JaHHBIA OTBET HE BEPEH M UTPOK MOKET OTBETUTH MOBTOPHO. 3aaHUC
MIEPBOTO YPOBHS CIOKHOCTH TIO pazaeny «MaremaTtrnkay IpencTaBIeHO Ha PUCYHKE
28. Kak Obu10 omucaHo paHee, JUIs JeTel, HE YMEIOIUX YUTaTh, TP HABEJICHUHU Ha

BapHUaHT OTBCTA NPOUCXOJUT €TO O3BYHYHBAHUC.

Kakoe 4yncno nsobpa>xeHo?

HecaTtb Bocemb YeTblipe

--w*-v o ———

Pucynox 28 — IlepBsiif ypoBeHb CIIOKHOCTH, pa3aen «MareMaTrukay

Ha BTOpOM ypoOBHE CIOXHOCTH WUTPOKY HY>KHO TOCYHTATh, CKOJIBKO (PPYKTOB
U300pakeHo Mepes; HUM, UYTO MPOJEMOHCTpHpOBaHO Ha pucyHke 29. IlpaBa Ha
OIIMOKY Ha 3TOM YpOBHE HE JAETCs, a BBOJUTCS CUCTEMA IOJCYETA MPABUIIbHBIX

OTBCTOB.
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a CKObKO M30GPaXeHO pyKTOB? @

g‘ *ﬁ &

Y 2%

Pucynok 29 — Bropoii ypoBeHb CI0KHOCTH, pasaen «MaremaTtukay

Ha tperbeM ypoBHE CII0KHOCTH UIPOKY, TaK K€, KaK U HAa BTOPOM, HYKHO
MOCYUTATh KOJMMYECTBO (PYKTOB, HO BBOAHUTCS CUYETYUK BPEMEHHU, KOTOPHIM

n300paxeH B JeBoil yactu pucynka 30.

Ckonbko (hpyKTOB M300paKeHo? @

Pucynok 30 — Tpetuii ypoBEeHb CIIOXKHOCTH, pazaen «MaremaTnuka
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2.4.2 Peanmu3zanus cucTeMbl 3a1aHuii o pa3aeny «Jlormka»

B cBoeit pabote B. IO. JIpickoBa [15], E. A. Pakutuna [15] ykaseiBaror, 4To
JIOTHKA — 3TO HayKa O 3aKOHAX MBIIUICHUS WU PACCYXKICHHS, KOTOpas H3y4aer
MpaBUIbHBIE METOABI W TPUHIUIBI BbIBoAa. OHa 3aHMMaeTcs (GopMaabHBIM
AHAJIN30M APTYMEHTOB U CTPYKTYPBI PACCYXKACHUN C LUEIbIO ONPEICINUTh, SBISIIOTCS
JM OHHU JIOTMYeCKH BepHbIMU. Ha ocHoBe 3Toil paboThl ObUIM CHPOEKTHUPOBAHBI
YpOBHH paznena «Jlorukay B pa3BuBaromieit kommnbsiotepHoit urpe «llo3Hait ceds». Ha

PHUCYHKC 31 IIpCaACTaBJICH HepBBIﬁ YPOBCHB CJIOKHOCTH pa3ciia «Jlorukay.

I_sundalanc (1920x1080)  #| Scale (m——— 0,52 | Maximize On Play | Mute Audio | ¢

Ha cHumke Buka, Poma u AHs 2 Macka MyxuuHbl He 3enéxas. B
KPacHOM KOCTIOME XeHLuHa. Ykaxmu macky Pombl

i

A CO

Pucynoxk 31 — IlepBsiif ypoBEeHB CIIOKHOCTH, pa3aen «Jlorukay

BTopoii ypoBeHb CI0KHOCTH COJIEPAKUT 3aIaHUSI HA COOTHOIICHUE PaBUIIbHON
(GbopMBI C TEHBIO OT MPEAMETA, TaK K€ y UTPOKA MOSABISETCS CYETUUK MPABUIIBHBIX
OTBETOB, YTO MOKa3aHO Ha pucyHkKe 32. OTMETHM, YTO 3TO 33JlaHUE PA3BUBAET U

IMPOCTPAHCTBCHHBIC IIPCACTABIICHUA.
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(1920%1080) | Scale (m——— 0,52 | Maximize On Play | Mute Audio | Stats | Gizmos ~

B syeitke opma. Haxmu Ha @
HYXHYI0 JeTanb

Pucynok 32 — BTopoii ypoBeHb CI0KHOCTH, pazaen «Jloruka»

Ha TperbeM ypoOBHE CIIO)KHOCTH WUTPOKY MPEICTOUT BBIINOJHUTH 3aJaHUS U3
MEPBOr0 U BTOPOTO YPOBHEH, HO K CUYETUYMKY MPaBUIbHBIX OTBETOB J0OABIISIETCS

BpEMS.

2.4.3 Peanuzauusa cucrembl 3aaaHuii nmo pasaeay «IIpocTtpancrBeHHoe

MbIIIJICHHE»
HepBLIﬁ YPOBCHBb CJIOKHOCTHU IIO PA3ACITY «HpOCTpaHCTBCHHOC MBIIIJICHUC)

COJICPKHUT 3aJjaHue, MpeIcTaBleHHoe Ha pucyHKke 33. Urpoky HyXHO BBIOpaTh, KaKoi

00BEKT JUITMHHEE.
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|_“ ndalone (1920x1080) ¢ | Scale (Jr——— 0,52 On Play | Mute Audio | ¢

LLapd kakoro useTta Gonee m
ONVHHBIN?

KpacHbin 3enéHbiv

Pucynok 33 — IlepBrbIit ypoBeHb CI0XKHOCTH, paznen «[IpocTpancTBenHOE

MBIIIJICHUC)

Bropoii ypoBeHb CiOKHOCTH M0 paszeny «IIpocTpaHCTBEHHOE MBILIICHHUE»
npejiaraeT UrpoKy yKaszaThb BHJ CBEPXY M 00bEMHON (PUTYpHI, KaK TOKa3aHO Ha

pucyske 34.

['Standalone (1920x1080) 2| Scale (m—0,52; | Maximize On Play | Mute Audio | !

YKaxu Bug CBEPXY m

- A

gm e

Pucynoxk 34 — Bropoii ypoBeHb CIIOKHOCTH, pa3aen «lIpocTpaHcTBEeHHOE

MBIITJICHUC)
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YpoBeHb CIIOKHOCTH TpU TIpeanosiaraer co0od KOMOMHAIMIO YpPOBHEH

CJIOKHOCTH OAHMH U IBa, HO I[O6aBJ'I$IeTC$I BpCM:I.

2.4.4 OyHKIHOHAJIbHOE TECTUPOBAHNE

OYHKIIMOHAIBHOE TECTUPOBAHHUE — ATO MPOIIECC MPOBEPKU (PYHKITMOHAIBHOCTH
MPOTPAMMHOTr0 MPOAYKTa WJIM CUCTEMBI JJig YOSXKICHUS B TOM, UTO OHU pabOTarOT
COrJIaCHO 3aJlaHHbIM TpeOoBaHUsAM U oOXujaHusM. llenp QyHKIIMOHAIBHOTO
TECTUPOBAHUS 3aKIIOYAETCA B MPOBEPKE, UYTO CHCTEMa BBITIONHICT (DYHKIMH, IS
KOTOPBIX OHA MPEIHA3HAYECHA, U YTO OHA JENAET 3TO MPABUIBHO.

Bo Bpemss (GyHKIMOHAIBLHOTO TECTUPOBAHMS TECTUPYIOTCS Pa3IHYHbIE

00paboTKa J1aHHBIX, BBIBOJI

(GyHKIMM TPOAYKTa, TaKHe€ Kak BBOJ JaHHBIX,

pPE3yJIbTaTOB U B3aHMOI[CfICTBHe C APpYruMrM CHUCTCMaMH HJIM KOMIIOHCHTAMM. 910
MOJKCT BKIIIOYAaTh TCCTUPOBAHHC ITI0JIB30BATCILCKOI'O HHTepq)eﬁca, pa6OTI>I ¢ 6azamu

JNAHHBIX, O0O0paOOTKM  (pailioB, BBIIIOJHEHHS  OWU3HEC-JIOTMKM U JPYTHX

(GyHKIMOHATIBHBIX aCMEKTOB. Pe3ynbTaThl (PYHKIIMOHAIBHOTO TECTUPOBAHUS HIPHI

«Ilo3uait ce0a» ommcannl B Ta0auie 4.

Tabnuua 4 — OyHKIUOHATBHOE TECTUPOBAHUE

e Teer JlenicTBHE O:xngaemsblii IIpoxoxnenue
TEeCTHPOBIIHMKA pe3yabTat TecTa
1 3ammyck Urpbl 3anmycTuTh Urpy, 3amnyck CIeHbI C Ha
IIEPBBINA pa3 Urpou
2 3amyck u BbIOOp 3amycTuTh pa3uyHble | 3alyCcK BCEX BUIOB Ha
pa3IMYHbIX YPOBHEN YPOBHH UT'PHI YPOBHEMU
UTPbI
3 OcTaHOBKa Urpbl Haxarp Ha kHonky | Haxarue Ha KHONKY Ha
BBIXO/1a, IS BBIBEJIET UTPOKA HA
IIPEPBIBAHMUS IJIaBHBIN 3KpaH
MIPOXOXKJICHHS
4 Bosspar B rimaBaoe HaxaTp Ha KHOIIKY Haxatue kHONKHN Ha
MEHIO «Ha3a1qy, 4To «Ha3aJ BEpHET
BO3BpalIllaeT UTPOKa B UTPOKA B TJIaBHOE
IJIABHOE MEHIO MEHIO
5 [Iepesamnyck ypoBHs CB00OTHO MOXKHO YpoBeHb HAUHETCSA a
HayaTh YPOBEHb 3aHOBO IIpU TEpe
cHauaza 3aX0J€ B HETO
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Oxonyauue Tadaumesl 4

e Teer JleiicTBUe O:xunaeMsblii IIpoxoxnenune

TECTHPOBIIMKA pe3yabTat TecTa
6 | IlpoxoxxaeHue ypoBHS [TpoiiTi ypoBeHB CBoOoaHO 1 6€3 a

OLIMOOK MPOUTH
YPOBEHb UTPHI

7 | Coxpanenue nporpecca | [Ipu Beixomae u3 urpsl, | Ilpu nepe 3axone B Ha

Urpa COXpaHseT UTPY MOXKHO

porpecc 3a MPOJOJIKUTH CBOM

10JIb30BaTEIEM mporpecc

8 Brixos u3 urpsl Kuomnka Beixona us Brixon u3 urpsl Ja

UTPBI, 3aKPbIBACT
PUIIOKEHUE
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3AK/IIOYEHUE

B BbImyckHO# KBanu(HUKAIMOHHON paboTe ObLIO TEOpeTHUECKH 00OCHOBaHA U
pa3zpaboTaHa pa3BuBarolas KomnbelotepHas urpa «llo3nait ceds» mns aereit 67 ner
Ha utatgopme Unity.

Jlis MOCTHKEHHSI TIOCTABJICHHOM 11€7TM ObUTH PEIIeHBI CASAYIOUINE 3a/1a4u:

1. Ha ocHoBe aHanmu3a NpeIMETHOM 00JIacTH, a Takke Y4yeOHOW W Hay4HO-
TEXHMYECKOM  JuUTepaTrypbl  OBUIM  PACKpPBITHI ~ TEOPETHUECKHUE  ACIEKTHI
MPOCKTUPOBAHUSI PA3BUBAIOIIMX KOMIBIOTEPHBIX WIP, HA OCHOBE KOTOPBIX
chopMyIupoBaHbl TPeOOBaHUS K pa3pabOTaHHOM UTpeE.

2. Ha ocHOBe cpaBHUTEIBHOTO aHaM3a OB OOOCHOBAaH BBHIOOpP CpEACTBA
pa3paboTku urpsl — miatdopma Unity.

3. bbun cIpoeKTHPOBaHBI CTPYKTypa pa3BUBAIOIIEH WIPHI, ee MHTepdeiic u
CIIEHapUi UTPOBOTO IpoIiecca Ha OCHOBE s3bIKa MojeupoBanus UML.

4. Ha mnatdopme Unity Obuta paspaboTaHa KOMIIbIOTEpHAs pa3BUBaIOIIas UIpa
«Ilo3Hait cebs», OCYIIECTBICHO €€ (PYHKIIMOHAIbHOE TECTUPOBAHMWE, MMO3BOJISIONICE
OIICHUTh KA4ECTBO MPOJICIAHHON pabOTHI.

JlaHHOE TIPUIIOKEHHE MOXET OBITh HWCIOJIB30BAHO TMEAaroraMu  Jis
MIPOBEICHMSI BHEKJIACCHBIX MEPONPHUATHI B IIKOJC WA TPOBEACHUS 3aHATHHA B
HNOJFOTOBUTENIBHOM  Tpymme  JOMIKOJBLHOTO  00pa3oBaTEIbHOTO  YUPEKICHHUS.
[TomydeHHbIii MaTepuan HCCIEIOBAHHUS MOXET HCIIONb30BAThCS CTYIEHTAMHU IIPH
HAIMCaHUU CcTaTel, peepaToB, KypCOBBIX U BBHIMTYCKHBIX KBAIU(PUKAIIMOHHBIX PaboOT.

Pesynbrarhl  mWcciieoBaHUsS TPEACTABICHBI HA  CICAYIONIUX  HAYYHBIX
MEPOTIPUATHSX:

1. VI Bcepoccuiickas HaydyHO-TIpakTHYeCKass KOH(PEpeHIHs MpernoaBaTesei,
YUUTEJEH, CTyICHTOB M MOJIOJBIX YUCHBIX «AKTyalbHBIE POOJIIEMBI TIPETOIaBaHUS
JTUCLIMIUIMH €CTECTBEHHOHayuHoro mukiay (r. Jlecocubupck, JIIMN — dunuan COY,

7—12 vos6pst 2022 1., yuactue).
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2. Bcepoccuiickuii  MonojexHbd  HayuHbld  popym  «CoBpeMeHHOE
nejaroruyeckoe  00pa3oBaHWE: TEOPETHUECKUH U MPUKIAAHOW  acCHeKThI»
(r. JTecocubupck, JIIMU — pumman COY, 11 anpenst 2023 r., ygactue).

1o pe3ynbTaTtaM uccien0BaHus OMyOJIMKOBAHBI CTATHU:

1. [llopoxoB, H.B. Amnamu3 cpeacTB  pa3pabOTKH  KOMIIBIOTEPHBIX
pasBuBaromux urp / H. B. lllopoxoB // AkryanbHble TpOOJIEMBbI MpPENoAaBaHUs
JHUCUUIUIMH €CTECTBEHHOHAYYHOI'O IIMKJIA: TE3UChl JNOKIanoB VI Bcepocculickon
HAyYHO-TIPAKTUICCKON KOH(MEpPEHIIMN TMpenoaaBaTesied, yUUTENIeH, CTYyJACHTOB H
MOJIOABIX yueHblX, Jlecocubupck, 14-15 wosOps 2022 roma / Cubupckuii
dbenepanbhbiil yaHuBepcuteT — Kpacnosipek, 2022. — C. 81-84.

2. lllopoxos, H. B. OcobenHocTtrn pa3paOOTKH pa3BUBAIOIIMX WUTP IS JETEH
Myamiero mkoiasHoro Bospacrta/ H. B. Illopoxos // CoBpeMeHHOE Meaarorudeckoe
oOpazoBaHue: TeopeTHYeCKUl U MPUKIIATHON acleKThl: COOPHUK Hay4yHbIX cTatei I
Bcepoccuiickuii MOJIOIEXHBIN HAy4yHBIA (POpPYyM, CTYAEHTOB M MOJOJBIX YYEHBIX,
Jlecocubupck, 10-15 anpens 2023 roga / Cubupckuii ¢peaepanbHblii YHUBEPCUTET. —

Jlecocubupck — Kpacuosipck, 2023. — C. 86—90.
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INPAUJIOXXEHUE A
JIuctunr C# koaa, co3ganue nyoJMYHBIX IePEMEHHbIX KJIACCOB KHOMOK
using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityEngine.Ul;
public class NumbersVoice : MonoBehaviour {
public AudioSource source;
public AudioClip one;
public AudioClip two;
public AudioClip three;
public AudioClip four;
public AudioClip five;
public AudioClip six;
public AudioClip seven;
public AudioClip eight;
public AudioClip nine;
public AudioClip ten;
public Text scoreText;
public Button button;
public void playSound()
{
string info = button.GetComponentInChildren<Text>().text;
scoreText.text = info;
switch (info)
{
case «Oauny.
source.clip = one;
break;

case «/IBax:
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source.clip = two;
break;

case «Tpwu»:
source.clip = three;
break;

case «Hersipe»:
source.clip = four;
break;

case «IIsaTe»:
source.clip = five;
break;

case «IllecTp»:
source.clip = six;
break;

case «Cemby:
source.clip = seven;
break;

case «Bocemby:
source.clip = eight;
break;

case «JleBaTb»:
source.clip = nine;
break;

case «/lecsaTby»:
source.clip = ten;
break;

source.Play();



IMPUJIOKEHUE b

Jluctunr C# koaa, co3gaHnue ypoBHei 1Ba U TPH

using UnityEngine;

using System.Collections;

using UnityEngine.Ul;

using UnityEngine.SceneManagement;
using System;

using System.Collections.Generic;
using System;

using System.Timers;

public class QuizGameLevel3 : MonoBehaviour

{

public Button[] answerButtons = new Button[4];
public Text questionText;

public int[] answers = new int[4];

public string[] answersInEnglish = new string[4];
private int questionsDone = 0;

int correctAnswerLocation;

List<int> questionsUsed = new List<int>();

public GameObject[] QuestionPanels;
public GameObject finalResultPanel;
public Text resultText;

private int score = 0;

private bool gameActive = true;
public GameObject feedbackText;
public Text scoreText;

public Button questionButton;

public Sprite one;

public Sprite two;

public Sprite three;

public Sprite four;

public Sprite five;

public Sprite six;

public Sprite seven;

public Sprite eight;

public Sprite nine;

public Sprite ten;
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public GameObject feedbackButton;
public Sprite wrong;
public Sprite correct;

int timeLeft;
public Text timeText;
public Button timeButton;

public IEnumerator StartCountdown(int countdownValue)
{

timeLeft = countdownValue;

byte a = 44;

int alnt = a;

byte b = 255;

int bint = b;

while (timeLeft > -1)

{

timeText.text = «Bpewmst: « + timeLeft;
timeButton.GetComponent<Image>().color = new Color32(a, b, 52, 255); ;
yield return new WaitForSeconds(1.0f);

timeLeft--;

int halfTime = 15;
if (timeLeft >= halfTime) {

alnt = alnt + 14;
a = (byte)alnt;

}else {

bint = bint - 14;
b = (byte)blnt;

}

gameActive = false;
foreach (GameObject p in QuestionPanels)

{
p.SetActive(false);

}

finalResultPanel.SetActive(true);
DisplayResults();
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/I Use this for initialization
void Start()

{

}

score = 0;

questionsDone = 0;

newQuestion();

scoreText.text = «Cuér: 0/0»;
StartCoroutine(StartCountdown(30));

//Generating question
void newQuestion()

{

int numberAsked = UnityEngine.Random.Range(1, 11);
while (questionsUsed.Contains(numberAsked))

{
numberAsked = UnityEngine.Random.Range(1, 11);
by
switch (numberAsked)
{
case 1:

questionButton.GetComponent<image>().overrideSprite = one;
break;

case 2:
questionButton.GetComponent<lmage>().overrideSprite = two;
break;

case 3:
questionButton.GetComponent<lmage>().overrideSprite = three;
break;

case 4:
questionButton.GetComponent<lmage>().overrideSprite = four;
break;

case 5:
questionButton.GetComponent<image>().overrideSprite = five;
break;

case 6:
questionButton.GetComponent<Image>().overrideSprite = six;
break;

case 7:
questionButton.GetComponent<image>().overrideSprite = seven;
break;

case 8:
questionButton.GetComponent<Image>().overrideSprite = eight;
break;
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case 9:
questionButton.GetComponent<image>().overrideSprite = nine;
break;

case 10:
questionButton.GetComponent<image>().overrideSprite = ten;
break;

}
questionsUsed.Add(numberAsked);

correctAnswerLocation = UnityEngine.Random.Range(0, 4);

for (int1=0; i <answers.Length; i++)

{
if (i == correctAnswerLocation)
{
answers[i] = numberAsked;
}
else
{

int wrongAnswer = UnityEngine.Random.Range(1, 11);
while (wrongAnswer == numberAsked || Array.IndexOf(answers,
wrongAnswer) > -1)

{
wrongAnswer = UnityEngine.Random.Range(1, 11);
¥
answers[i] = wrongAnswer;
}
by
for (int1=0; i <answers.Length; i++)
{
switch (answers[i])
{
case 1:
answersInEnglish[i] = «Oaun»;
break;
case 2:
answersInEnglish[i] = «/Ia»;
break;
case 3:
answersInEnglish[i] = «Tpn»;
break;
case 4:

answersInEnglish[i] = «Yetsipey;
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break;

case o:
answersInEnglish[i] = «ITate»;
break;

case 6:
answersInEnglish[i] = «lIlects;
break;

case 7:
answersInEnglish[i] = «Cemby;
break;

case 8:
answersInEnglish[i] = «Bocemby;
break;

case 9:
answersInEnglish[i] = «/leBsaTb»;
break;

case 10:
answersInEnglish[i] = «/lecatby;
break;

¥

¥
questionText.text = numberAsked.ToString();

for (int1=0; i <answerButtons.Length; i++)

{

answerButtons[i].GetComponentInChildren<Text>().text =
answersInEnglish[i];

k
k

//Checking answer and giving feedback
public void checkAnswer(int buttonNumber)

{
if (gameActive)
{
if (buttonNumber == correctAnswerLocation)
{
score++;
feedbackButton.GetComponent<Image>().overrideSprite = correct;
feedbackButton.GetComponent<image>().color = new Color32(33, 171, 0,
255);

answerButtons[buttonNumber].GetComponent<image>().color =
Color.green;
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print(«IIpaBunsHOY);

¥

else

{

answerButtons[buttonNumber].GetComponent<image>().color =

Color.red:;

answerButtons[correctAnswerLocation].GetComponent<image>().color =

Color.green;

}

print(«HenpasuinbsaO»);

feedbackButton.GetComponent<image>().overrideSprite = wrong;
feedbackButton.GetComponent<Image>().color = Color.red;

}
StartCoroutine(«ContinueAfterFeedbacky);

}

//pause before moving to next question, showing feedback, updating score
I[Enumerator ContinueAfterFeedback()

{

220,

}

gameActive = false;
feedbackButton.SetActive(true);
//feedbackText.SetActive(true);

yield return new WaitForSeconds(1.7f);
for (inti=0;1<4; i++)

{

answerButtons[i].GetComponent<limage>().color = new Color32(254, 238,
255);
¥
/[feedbackText.SetActive(false);
feedbackButton.SetActive(false);
questionsDone++;
scoreText.text = «Cuér: « + score.ToString() + «/» + questionsDone.ToString();

newQuestion();

gameActive = true;

/ldisplaying final result
void DisplayResults()

{
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resultText.text = «Cuér: « + SCore;

}

/lrestart level
public void restartLevel()

{

SceneManager.LoadScene(«NumbersGameLevel3y);

}

public void QuitGame()
{

SceneManager.LoadScene(«NumbersLearning»);
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INPNJIOXEHUE B
JIuctunr C# koaa, aganrainus JKpaHa
using UnityEngine;

namespace Code.Scripts

{

public class expansion : MonoBehaviour

{
[SerializeField] private FullScreenMode _screenMode =
FullScreenMode.MaximizedWindow;

private void Awake()

{
int width = 1920;
int height = 1080;

Screen.SetResolution(width, height, _screenMode);

k
k
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