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BBEJAEHUE

AKTYyaJnbHOCTb TEMBI:

Coznanue obyuaromux npuiiokennit Ha 6aze Unreal Engine umeer 60mbinyto
aKTyaJIbHOCTh B HacTosIIee BpeMs. JlaHHBIA WUTPOBOM NBIDKOK SIBJISIETCS OJHUM W3
HanOoJIee MOMYJIIPHBIX HTPOBBIX JBUKKOB, KOTOPBIA HCTIOIL3YETCS JIJIS CO3JIaHUS UTD,
a TaKkKe IS pa3pabOTKH Pa3IMIHbIX BUPTYAIBHBIX CPEll, HAPUMED, TPEHAKEPOB JIJIS
BOCHHBIX, aBHAIIMOHHBIX, MEIUIIMHCKUX U APYTHX crennanabHocTel. [Ipunoxkenus Ha
0aze Unreal Engine MOTyT HCHOJB30BaThCS B Pa3IMUHBIX cdepax, TakKux Kak
oOpa3oBaHue, MEAUIIMHA, TPOU3BOACTBO U JAPyryue. ITU MPUIIOKEHHUS MOTYT TTIOMOYb
CTyIEHTaM, MEIUIIMHCKUM paOOTHUKaM, pabOYuM, WIKOJIbHUKAM € JPYTUM
CHeIUaIiCcTaM NpUOOpeTaTh HEOOXOIWMbIE HABLIKM MU 3HAHUS B 0Oe€30MacHO H

KOHTPOJIMPYEMOM Cpexe.

Kpome Toro, gaHHbI ABUXKOK 00Ji1alaeT BBICOKMM KauyeCTBOM Tpadukud U
aHUMAIMU, YTO JeiaeT oOydJarolmue TNpPHIOKEHUs Oo0jieeé HHTEPAKTUBHBIMH H
yBIeKaTenbHbIMU. Takke Bo3MoxkHOCTH Unreal Engine mo3BOJISIIOT CO3/1aBaTh
pa3JIMuHbIE THUIBI KOHTEHTA, BKJIOYas BU3yalbHbIE 3(PGEKTh, MOJEIUPOBAHUE

(bu3NYECKUX SABICHUM U T.1.

AKTyanbHOM ABIISETCS 3a/1a4a pa3pad0TKH 00yJaronIero UrpoBOro MPHIIOKEHUS

JJIA ,Z[eTeﬁ Ha4daJIbHBIX KJIACCOB I10 HCCKOJIBKHUM IIPpUYHWHAM.

Bo-niepBbIX, MHOTME J€TH B HACTOAIIECE BPEMsI MPOBOASAT MHOTO BPEMEHHU 3a
KOMIIBIOTEPOM M HWrparoT B Bujaeourpbl. Co3laHWE TaKUX MPUIIOKEHUNH MOXKET
WCIOJIb30BaTh J3Ty MPUBBIYKY U IMPEBPaTUTh €€ B TOJIE3HBIM HMHCTPYMEHT IS

oOy4eHus.

Bo-BTOpbIX, JaHHBIA MPOAYKT MOXKET MOMOYb JETSAM HauyajdbHBIX KJIACCOB B
OCBOEHUU 0a30BBIX HABBIKOB, TAKUX KaK YTEHUE, MHUChMO, MaTeMaTuka u T.1. Jletu
MOTYT 00y4aTbcsi ¢ 00Jiee BHICOKOM 3aMHTEPECOBAHHOCTHIO K MPEAMETY TEM CAMbIM

ycBauBasi MaTepuai ropaszio Jyyliie.



B-Tpetbux, Takue NPUIOKEHUS MOTYT OBITh MEPCOHATU3UPOBAHBI U
alaliTUPOBAaHbl K HMHAWBHUIYaJTbHBIM TMOTPEOHOCTAM W YPOBHIO 3HAHUN KaxXa0TO

pe6eHKa, 4TO MOKCT IIOMOYb UM YIIYUIIHUTL CBOH y‘-ICGHBIe PE3YyJIbTATHI.

['eiimudukaiyss B COBpeMEHHOM 00pa30BaHUM aKTyallbHA, TaK KaK IMOBBIIIACT
MOTHBAIIMIO W HWHTEPEC VYYAIIUXCS, pPa3BUBAET HABBIKK W  KOMIICTCHIIHUH,
WHIUBUyaU3UpyeT oOydeHue, GOopMUPYET HaBBIKM COTPYJIHMYECTBA M CHIDKAET
cTpax mnepen ommOkamu. OHa Tak)Ke HUCIMOJB3YET COBPEMEHHBIE TEXHOJIOTHH, Jelas
oOydeHne 0oyiee MHTEPAKTUBHBIM W TPHUBJICKATEIbHBIM. B wmrore, reimudukarus
CO37aeT CTUMYJUPYIOIIYI0 O0Yy4alolylo cpeiy, CrocoOCTBYIONMYIO 3(PheKTUBHOMY

06y“IeHI/II'O N JOCTHIKCHHUIO YCIICXA YUAIlIUMUCA.

Hpe)IMeTOM HCCJIeJ0BaHUA ABJIACTCA HCTIOCPCACTBCHHO pa3pa60TKa

o0yuJaroIero UrpoBoro npuiiokenus Ha 6aze Unreal Engine 5

Teopernyeckass 3HAYMMOCTD 3aKJIIOYAETCS B U3YYEHUU YPOBHS 3((HEKTUBHOCTH
oOyueHus U €€ OLIEHKa B KOHTEKCTE UTPOBOM CPe/Ibl, M3YyYEHHUE BO3EHCTBUS UTPOBOM
MEXaHWKH Ha YCBOCHHE MaTepHalla U pa3BUTHE HABBIKOB. Takke CTOUT PacCMOTPETh
MeJaroru4ecKue acreKkThl 00y4YeHUus: pa3paboTKa METOIAMKUA OOydYeHHUs, aJarTaius
oOydyeHHMs] K TMOTPEOHOCTAM M  BO3MOXHOCTSIM  IOJIb30BAaTENIed, H3y4YEHUE

3¢ (HEeKTUBHOCTH OOpPaTHOM CBSI3M U MOTHBALIMU UTPOKOB.

IIpakTH4yeckast 3HAUMMOCTD Pa3pabOTKK OOYYAIOIIETO UTPOBOTO MPUIIOKEHHSI Ha

0a3e Unreal Engine 111 neteii HayanbHBIX KJIACCOB 3aKIIFOYAETCS B CIEIYIOIIEM:

Vnydiienne kadecTBa 0O0pa30BaHUS: HCIOJIb30BAaHUE HOBBIX TEXHOJOTUM U
WHHOBAITMOHHBIX MOJXOJ0B MOXET 3HAYUTEIHHO MOBBICUTH Ka4eCTBO 0Opa30BaHMS,
YTO MOXKET MPUBECTU K YIYUIICHUIO YCIIEBAEMOCTH JIETEW U YBEIIMUYECHUIO MOTHUBAIIUU

K 00Y4YEHHIO.

[loBbillieHHEe WHTEpeca K OOYYEHMIO: MCMOJIb30BAHUE HIPOBBIX DSJIEMEHTOB U
3aJlaHul B 00Y4EHUHU TTIOMOTAET MOBBICUTh HHTEPEC M MOTUBAIIMIO JIETEH K 00yUEHUIO,

YTO MOKET YIYUIIUTh Pe3yJIbTaThl UX 00yUEHHUSI.



Hayunas HoBH3Ha mpoekTta "Pa3paboTka 00ydaroiiero urpoBoro MpuiIoKeHUs Ha

6a3e Unreal Engine" nposiBiisieTcsi B HECKOJIBKUX ACTIEKTaX:

1.Ucnonws3zoBanne Unreal Engine B oOpa3oBarenbHbIX 1eisaX: [I[puMeHeHNEe TaHHOTO
UTPOBOTO JIBIXKKA B CO3/IaHUU 00YYaIOIIEeTo MPUIIOKEHUS MPEICTABIISIET HOBATOPCKUN
noaxo, Tak kak Unreal Engine npenMyIiecTBEHHO N3BECTEH CBOUM HCITOIH30BAHUEM
B pa3paboTke Buaeourp. MHTerpamusi 3TOro MOIIHOTO HHCTPYMEHTa B OOy4YEHHE
OTKpPBIBAET HOBBIE BO3MOKHOCTH JUIsI CO3JaHUSI MHTEPAKTUBHBIX U 3aXBaThIBAIOIIMX

06p&30BaTCJ'II)HI)IX CICHApPHUCB.

2.IHHOBaIMOHHBIE TOJXO0/bI K 00ydeHHIo: [IpOeKT MOXeT mpeacTaBisATh HOBBIE U
TBOpYECKHE TMOAXOAbl K OOY4YeHHIO, Takhe Kak reidmMudukanus oOpa3zoBaHUs,
WHTEPAKTUBHBIC CHUMYJILIMH, BUPTyallbHAas PEaJbHOCTh U JAPYTHE. ODTO BKIIOYAET
pa3paboTKy HOBBIX 00pa30BaTEIbHBIX CLIEHAPUEBR, METO/I0B OLICHKU U 00paTHOM CBA3H,
a TakXe UCHOJb30BAaHUE AaJalTUBHOIO OOY4YEHHMs M WHAMBUAyAIWU3alMU IS

OIITUMHN3alIuHN 06pa30BaTeHBHOFO Imponccca.

3.Ilpumenenue mnocnennux paspadborok m ¢ynkuuid Unreal Engine: Ecnm mpoext
UCIOJIb3YEeT HOBEHIINE BOBMOKHOCTU U (DYHKLIUHU, TOCTYIHBIE B TOCIEIHUX BEPCHUSIX
Unreal Engine, oH oOperaeT HayudHylo0 HOBHU3HY. Hampumep, w#cnonab3oBaHue
pealucTUUecKor rpapuku, (pU3NUYECKUX CUMYJISIHNM, UCKYCCTBEHHOIO HMHTEJUIEKTA
WIM PacHIMPEHHON peanbHOCTH ¢ wucmnois3oBanueM Unreal Engine moker ObITH

HMHHOBAITMOHHBIM B KOHTCKCTC 06y11a101uHx HpI/IHO)KeHI/II\/JI.

Henab0 BbINYCKHON KBaJIU(UKANMOHHOM PpadoThl cTana pa3paboTka
00y4aroIero UrpoBOT0 MPUJIOKESHHUS IS IETeH HaYalIbHBIX KJIacCOB Ha 0a3e UTPOBOTO
newkka Unreal Engine 5.1.A Taxke paccCMOTpEHHE BO3MOMXHOCTEH HCIIOJIb30BaHMUS
JAHHOTO WIPOBOTO JABIIKKA C IIENBI0 OOYYCHHS PAa3JIMYHBIX BO3PACTHBIX TPYIII

Pa3IMYHBIX TPOQuUIIEH TOATOTOBKH.

I[J'IH JOCTHXKCHH ITOCTAaBJICHHBIX ueneﬁ HCO6XOI[I/IMO peuinTh CICAYIOIIUC 3aaaqu:



1. Tlpoananu3upoBaTh W CHHTE3MpPOBATh 3HAHHUSA O MPEIMETHOW OOJIACTH:

U3y4eHHE METOJIOB O0YUYEeHHS U pacCMOTpeHne Hanbosee 3hHEeKTUBHBIX.

2. CrnpoexkTHpoBaTh OCHOBHYIO HJCI0 OOYyYalolero MIrpoBOrO MPHUIIOKEHHUS Ha

OCHOBC U3Y4YCHHOI'O MaTcpuralia.

3. Paccmotpets ocHoBHBIE Bo3MoxkHOCTH Unreal Engine 5.1

4. PeanmsoBaTh npuiiokeHue Ha 6aze Unreal Engine 5.1

Bricokas cTeneHb HpaKTHLIGCKOﬁ 3HAYUMOCTH 3aKJIIo4acTCda HC TOJIIBKO B
HCTIOCPCACTBCHHOM HCIIOJIb30BaHUU p33pa6OTaHHOFO IMPUITOKCHUA IIPHU 06y‘lCHHH, a
TAKKC BBICOKYIO BApPWATHBHOCTHL IIpHU pa3pa60TI<e, TaK KaK MCXaHUKH N CHCTCMBbI
PCAIN30BAaHHBIC IIPH pa3pa60TKe IIPUITOKCHUA MOT'YT OBITH HMCIOJIBL30BAHBI 104 KakK

o APYIruc BO3PAaCTHBIC I'PYIIIILI, TAK WU JJIA O6Y‘I€HI/ISI 10 APYI'UM JUCIHUIIIIMHAM.

Pe3ysnbTraTomM OakanaBpCKOW BBITYCKHOM KBaTU(PUKAIIMOHHOW pabOThI SIBJISIETCS
pa3paboTaHHOE 00ydJaroIee UrpoBoe MpUIIoKeHne Ha ABmkke Unreal Engine, a Takxe
OIICHKAa BO3MOXKHOCTEH U 0O0ydyaromiero TOTEHIMalla JBW)XKa Ha OCHOBE

pCalin30BaHHBIX MCXAaHHUK.



TEOPUTUYECKASA YACTD

I'nmaBa 1. AHauu3 00pa3oBareJibHO# cpeabl.

1. AHajuM3 MeToI0B 00y4eHUs JeTeil HAYAJbHBIX KJIACCOB C LEJIbI0 OLlEHKH
BO3MOKHOCTH NIPUMEHEHUS redMUu(puKanmu.

B navanpHOM mIKoJie yYeHHMKaM OBIBae€T TPYIHO COCPEIOTOUYMTHCA M CHIETh Ha
OJTHOM MECTE B TEUEHHE MPOJOJKUTEIBLHOr0 BpeMeHu. [IpenoaBarento HEOOXOAMMO
MOHUMATh 3TU OCOOCHHOCTH U YUUTHIBATh UX MpH padoTe ¢ yueHnkamu. OO6CTaHOBKA
B KJIacCe€ JI0JKHA COOTBETCTBOBAaTh 0Opa3y, koroporo cosnan K. [I. YmumHckuii:
«HyXHO 10o3BOJIATE Kiaccy cBOOOJHO OypiuTh, BOJIHOBATHCSA, HO YJAEPKUBATH €0
BCSAKHI pa3 B TeX Mpejenax, KOTOpble HYKHBI ISl ycrexa YYeHus, MEPTBasi TUIIHHA
Ha ypoKe HeaomycThuMa». B Kkilacce HE0OXOAMMO CO3[aBaTh JIPYKECTBEHHYIO U
OTKPBITYI0 aTMOc(hepy, YTOObl YYEHUKH MOTJIM 33/1aBaTh BOIPOCHI, OOIIATHCS MEXKIY
co00ll W 4YyBCTBOBaTh ce0s1 KOM(POPTHO, UYTO CIOCOOCTBYyeT Ooiiee 3(PpPeKTUBHOMY
oOyuenuto. [lIkona 1015kHa TOTOBUTh YYEHUKOB K JKU3HU B UHPOPMALTMOHHOM MUDE,
M03TOMY HCTIOIb30BaHHE NHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH SIBIISIETCS
BaXXHBIM aCIIEKTOM B pa0OTe C YYEHMKaMHU HAyaJbHOW IIKOJIBI. YUHUTENs JTOJIKHBI
NOHUMATh, YTO JIETH YK€ BJIAJICIOT ONPEAEICHHBIMU HaBbIKaMU pabOTHI € rajiKeTamMu,
Y TPAIUIIMOHHBIE METOIbI OOYUCHHSI MOTYT OBITh CKyYHBIMHU 17151 HUX. ClleI0BaTeNbHO,
MeTOJIbl OOyY€HHUsl C UCHOJb30BaHUEM HH(OPMALMOHHBIX TEXHOJOTHMH B HIPOBOM

dbopmMe CTaHOBSTCS KpailHE aKTyaJbHBIMHU.

«Hrpa — 3TO OrpoMHOE CBETJIIOE OKHO, Y€pe3 KOTOPOE B AYXOBHBIM MUP peOEHKa
BJIMBACTCS >KUBUTEIIBHBIA MOTOK MPEJICTABICHUM, MOHATUH 00 OKpPY’)KaroIeM MUpE.
Urpa — 3TO wuCKpa, 3aKuraromias OTOHEK TMBITIMBOCTH M JIF0O003HATEITLHOCTH

Cyxonumckuii B.A.

B mneparormyeckol MpakTUKE MIPOBbIE TEXHOJIOTHHU SIBJISIIOTCS METOJAMH U
CpPEACTBaMM, HCIOJIb3YEMbIMU I OpPraHu3allii 3aHUMATEIbHOTO Mpoliecca
oOyuenus udepe3 urpbl. OHM NpU3BaHbI CleaTh OOydeHHE OoJiee YBICKATEIbHBIM,
MOMOTAIOT TOBBICUTh HACTPOCHHUE YYaAlIUXCS W YOPOIIAIOT YCBOCHUE YYEOHOTO

marepuana. s 3pQPeKTUBHOTO HMCHOIB30BAHHUS HMTPOBBIX TEXHOJOTHUW YUUTEIIO
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HEOOXOJMMO TOCTOSIHHO COBEPIICHCTBOBATH CBOM 3HAHUS 1O TEOPUU U METOJUKE
MPENnoAaBaeMoro MpeaMeTa, OOHOBIATh METOAMUYECKYIO JIMTEPAaTypy U MPUMEHSTH
HOBeHIIMe TexHoJoruu B pabote. IIpuMeHeHHEe UTPOBBIX TEXHOJOTHMH Ha ypOKax
CIOCOOCTBYET Pa3BUTHIO MO3HABATEIHHOW AKTUBHOCTH YYAIIUXCS M MOXET OBITh
UCIOJIb30BAaHO HA BCEX YPOKaxX HAyaJbHOM IIKOJIBI. B HayanbHOW WIKOJE IEeTH
CTaJIKUBAIOTCS] C HOBBIMU YUYHUTESIMU M MIPEIMETaMH, [TO3TOMY YUUTENIO HadyalbHbBIX
KJIACCOB HEOOXOUMO CAENaTh MPOLECC 00YUSHHSI MHTEPECHBIM U HEOOBIYHBIM, YTOOBI

3aMHTEPECOBATH YUAIUXCS B O0yUCHUH.

B xone pa3paboTku cBoero oOyd4aromiero MpuioKeHUs ObLIO MPUHSTO pElICHUE
COCPEIOTOYUThCA Ha HCMOJb30BAHUE WIPOBBIX TEXHOJOTHUH JUIsl M3Y4YEHUS
MaremMaTuku. CyliecTByET OTPOMHOE MHOXECTBO BapUaHTOB OPraHU3allMd UTPOBBIX
YPOBHEM JUIsl U3y4YEHUs PA3JIMYHBIX JTUCIUIUIMH, BHIOOp MaTeMaTHKH OOYCIIOBJICH

HCCKOJIbKMMH BCIIaMU.

Bo-niepBbiX, B X0/1€ pa3padOTKH HA OCHOBE 3TOH AUCIUIUIMHBI MOXHO PAaCCMOTPETH

OCHOBHBIC MEXaHHMKH ¥ Bo3MoxkHocTr Unreal Engine 5.

Bo-BTOpBIX, MHOTHE JE€TH CUMUTAIOT MATEMATHUKY CKYYHOW WU CJIOKHOM, YTO MOXKET
MPUBECTH K TOMY, YTO OHHU TEPSIIOT MHTEPEC K M3YUYCHUIO ITON JIUCIUILIVHBIL.
Hcrnonb3oBaHne UTPOBBIX TEXHOJOTHM MOXET MOMOYb CJeNiaTh MpoIecc 00y4YeHus
0oJiee MHTEPECHBIM M YBIIEKATEIbHBIM, YTO CIIOCOOCTBYET MOBBIIICHUI0 MOTHBAIIUU

y4auumxcs.

CoBpeMeHHass Hayka NOATBEpKAaeT A(P(HEKTUBHOCTh HCIOIB30BAHUS HUIPOBBIX
METOJIOB MpH OOyUYEHHWH MaTeMaTHKE B HadyaJbHOM IKoje. MHOrue uccienoBaHus,
Takue Kak [5, 6], IeMOHCTPUPYIOT, YTO UIPhI U 33Ja4M, PUMEHSIEMbIe B OOyUYEHHUH
MaTeMaThKe, MOTrYT 3HAUUTEIbHO YJIYYIIUTh YCIIEBAEMOCTh Y4YalllUXCid U
CHOCOOCTBOBAaTh PA3BUTHUIO HX KPUTHUECKOTO MbIINUIEHUS. TeM He MeHee, Kak
YTBEPKJIa€TCS B UCCIIEIOBAHUU [7], ClIeAyeT IOMHUTb, YTO HE BCE UTPhI MOAXOMAST IS
oOy4yeHHMs MaTeMaThKe, ¥  HEOOXOJAWMMO  TINATEIBLHO  BHIOMpPATh  WIPHI,

COOTBETCTBYIOIIIME YPOBHIO 3HAHUM ydYalluXcCs, a Takke He 3a0bIBaTh O JAPYTHX
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METOoIax oOyJeHwus.

OnHMM W3 MPUMEPOB HTP, KOTOPHIC MMEIOT 3HAYUTEIBHYIO 3(()EKTHBHOCTH
SBJISIIOTCS. MTPBl C KapToukamu. Hampumep, HIKOJbHHUKAM MOTYT TPEIJIOKUTh
COCTaBUTh KapTOUYKH C IU(ppaMH ¥ 3HAKAMHU OIEepaIii B PABHJILHOM IMOPSIKE JIJIS
TIOJTYYCHHUS TIPABUIIBHOTO MaTEMAaTHYCCKOTO BhIpakeHUs. JIpyroii mpumep - 3TO MBI,
B KOTOPBIX JICTH JOJKHBI COOTHECTH KapTOYKH C YHCIAMH M MaTEeMaTUYCCKHUMHU
3HaKaM#, 4YTOOBI 3aBEPINUTH BBIpAKCHHWE. KapThl MOTYT HCIIOJIB30BAThCS IS
OOy4YeHHs pa3jIMYHBIM MATEMATHYCCKMM OICpaIisM, TaKUM KaK CIIOKEHHE,

BBIYUTAHUC, YMHOKXCHHUC 1 ACIICHHUC.

Jletu B Bo3pacte ot 6 10 11 neT umeroT cBou 0COOCHHOCTH, KOTOPBIE CIEAYET
YYUTBIBATh IIPH HCIIOJIb30BAaHUU HUTPOBBIX METOIOB IS OOy4YEeHHS MaTeMaTHUKE B
HavyaJbHOM IIKOJIE, a TAKXKe MPU pa3padOTKe UTPOBOTrO MpuiiokeHus. MccnenoBanus B
00J1aCTH HEUPOTICUXOJIOTHH MMOKA3bIBAIOT, YTO JIETH B 3TOM BO3PAcTe MOTHBHUPOBAHBI
K UIpPe W MOryT JIeTKO Y4YacTBOBaTh B HIPOBOM IMPOIECCE, a TaKXKe MOTYT
a0bCTparupoBaThCsi OT PEATBHONH CHUTyallMM W TIPEACTABIATH ce0e aOCTpaKTHBIC
koH1enuu. [103ToMy MCTIOTb30BaHUE UTPOBBIX DJIEMEHTOB B 00yYE€HUN MaTeMaTHKE
JUIS. HAYaJIbHBIX IITKOJIBHUKOB MOXET OBITh A(PGEKTUBHBIM, TaK KaK OHO MOXKET
3aMHTEPECOBAaTh U MOTHMBHPOBATh MX K M3YYCHHIO MATEMATHKH, a TaKXe IMOMOYb
pa3BUBaTh MX MaTeMaTH4yeckue HaBbIkM. OJHAKO JETH B 3TOM BO3pacTe OOBIYHO
MMCIOT HM3KUH YPOBEHb KOHIICHTPAILIUH, TIO3TOMY HUTPHI JIOJDKHBI OBITH JTOCTATOYHO

KOPOTKHUMH U 3aXBAaTbIBAIOIIIUMU, YTOOBI YACPKUBATh NX BHUMAHHC.

HecMoTpst Ha MHOKECTBO OUEBUAHBIX IPEUMYLIECTB reiiMupukanus o0yueHus

HMCCT U P HCKOTOPLIX PUCKOB M HEAOCTATKOB, KOTOPBIC HCO6XOI[I/IMO YYUTLIBATD.

1. OTcyTcTBHE AOCTATOYHOIO KOJIMYECTBA BBICOKOKAYECTBEHHBIX MIP U CEPBHCOB,
CHeUaIbHO NpeIHA3HAUYCHHBIX JJI UCIIOJIb30BAHMS B HAUAJILHOM IIKOJIE, MOXKET OBITH
HEJOCTYIHO Kak JJsl y4uTesel, Tak M Uil y4eHUKOB. VIMEHHO ¢ 3Toi mpoOiemoii
TaK)Ke MOKET M TIOMOYb MO€ MCCIIEZIOBaHKE, a TAKXKE pa3padoTKa MpUioKeHus Ha 0ase

Unreal Engine.



2. Hcnonws3oBaHue B mpolecce OOydEeHUsS HUTPOBBIX METOIUK MOXKET CO3/1aBaTh
CJIO)KHOCTU JIsl OLICHWBAHUSI YCBAaMBaHUS MaTepuaia, MOCKOJbKY HUrpa MOXET He

COBCEM B TIOJIHOM Mepe OTpakaTh MOHUMaHue peOeHKa Toi uiau MHHOM TeMbI

3. HeoOxogmmocTh 00yueHHs ydMTENEeHd HCIONIb30BAHUIO WIPOBBIX METOJIOB U
TEXHOJIOTHIA B 00yueHnr. HecMoTpst Ha BBICOKUI ypOBEHB ITU(POBU3AIMH 00IIEeCTBA
Ha CErOJHAIIHUW JI€Hb OCTaeTCs MHOXXECTBO JitoJied c1abo 3HAKOMBIX C
COBPEMEHHBIMHU IU(POBBIMU TEXHOJIOTUSMH, CPEId HUX MOTYT OBITb W YUHUTEINS.
[loaToMy paHHas mnpoOieMa MOMKET CTOATHh JOBOJIBHO OCTPO JJIsI HEKOTOPBIX

IIpENoAaBaTeIe.

4. UrpoBble METO/BI MOTYT HE YUUTHIBATh UHAMBHUAYaAJIbHbIE OCOOEHHOCTU KaXKIOTO
YUYEHHKA, YTO MOYKET CHUXaTh MX 3((PEKTUBHOCTh B OOYYEHUH TE€X YUYEHHKOB,

KOTOpPBIE UMEIOT CHeIaabHbIle 00pa3oBaTEIbHbIC TOTPEOHOCTH.

5. UrpoBbie METO/IBI MOTYT IIPUBECTH K MEPETPYy3Ke YUCHUKOB UHPOpMAIIUEn U3 Urp,

OTBJICKAA NX OT OCHOBHOI'O yqe6H0r0 Martcpuajia.

JI71st Toro 4yToOBI M30€KaTh HEJIOCTATKOB MCITOIB30BAHUS JAHHBIX METOO0B MIPH
oOy4eHHH MaTeMaTHKe B HAYaJbHBIX KJlaccaX, HY»KHO 0oJiee MPUCTATBHO MOIXOIUTh
K IUJIJAHUPOBAHMIO M OpraHu3aluu Mmpolecca OO0ydeHHs. DTO O3HAdaeT, 4YTo
HEO0OXOJIMMO HAaxOJWUTh OajlaHC MEX]Yy HCIIOJh30BAaHUEM HUTPOBBIX U KJIACCUUECKUX
MO/IXOJIOB K 00yUYEHHI0 peOeHKA, UCTIOJIb3YsI UTPBI KaK JOTIOTHUTEIIbHBIA HHCTPYMEHT
oOydeHus, He TMeperpyxkas MM OCHOBHOW mpoiiecc. KpaitHe BakHO MpaBHIBHO
OLICHUTh, HACKOJIbKO YYEHHKH TOHMMAIOT LEeJIM W TMPUHIUIBI WUIPHI, a TaKKe

COOTBCTCTBUC YPOBHA O6y‘ICHI/I${ CJIOXHOCTH HUI'PbI AJId KAXKA0TO YUCHHKA.
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2. Ouenka ¢pynknmmoHaabHocTH H 3¢ dexTuBHocTH Unreal Engine 5 B
KOHTEKCTE 00pa30BaHMUs.

Unreal Engine 5 - 3to mporpammHoe obecrieuenune, pa3padoTaHHOE KOMIIAHHEH
Epic Games nisi co3laHus BUICOUTP, aHUMALMU U BUPTYaJbHON pEAJbHOCTU C
BBICOKOM TMPOU3BOAUTEIBHOCTHIO U TepenoBbiMH  (yHKIusAMU. OHO HMeeT
PACUIMPEHHBIA  PENaKTOp  MaTepHalioB, CHUCTEMY AaHUMAlMd  TEPCOHAXEH,
WHCTPYMEHTHI JJIsl CO3JaHUSI MUpPA M YPOBHEH, MOIIACPKKY (PU3NUECKON CUMYIISAIINH,
UHCTPYMEHTHI ISl CO3JaHMsl U peJaKTUPOBaHUA CBeTa W MHoroe apyroe. Unreal
Engine 5 no3BossieT co31aBaTh OYE€Hb KPYMHBIE U I€TATU3UPOBAHHBIE UTPOBBIE MUPHI
C BBICOKMM YPOBHEM IrpauyecKoil MpopadOTKH U CII0KHOU (PU3HUECKOU CUMYJISILIUEH,
a TakXe CO37aBaThb BUPTYAJIbHYIO PEalbHOCTh JUIsl 00pa30BaTENbHBIX MPUIOKEHUM.
OpnHako, ero pyHKINOHAIIBHOCTH TaKXKe MOTYT OBITh IPUMEHEHBI B 00pa30BaTEeIbHBIX

OCIAX.

Ouenka ¢yHKIHMOHAIBHBIX Bo3MoxkHOcTe Unreal Engine 5 B KOHTeKcTe

00pa30BaHUs MOXKET BKIIIOYATh TAKUE (PAKTOPbI, KAK:

1.BO3MOKHOCTh  CO3MaHHUSI HMHTEPAKTUBHBIX CpPEJd C BBICOKOH CTETNEHBIO
PEaTUCTUYHOCTH, KOTOPBIE MOTYT OBITh MCIOJIb30BaHbI JJIsi 0Oy4YEHUs Ha MPAKTHUKE.
Hampumep, ucnosib3oBanue BUPTYaTbHBIX CUMYJISITOPOB JIJIs1 00y4eHUS MEIUITUHCKUM

MPOLEAYPaM WIIA TEXHHUKE.

2.BO3MOXHOCTh CO3MaHMS BH3yalbHBIX NPE3CHTALUN, KOTOpPHIE MOMOTAIOT
Y4YEHUKAaM JIydllle IOHUMAaTh U 3aIIOMHUTH CI0KHbIE KOHLeNMU. Hanpumep, co3nanue

BU3YyalM3alMil 17151 00y4eHUs] TEOMETPUH WA (PU3UKH.

3.BO3MOXKHOCTD CO37@aHUSI UTPOBBIX MPHIIOKEHUH, KOTOpblE MOTYT OBITh
MCITIOJIb30BaHbI JUIsl 00y4eHus U NpoBepKH 3HaHu. Hanpumep, coznanue oOydarommx

HUIp JJis1 U3Y4YCHUA NMHOCTPAHHBIX S3bIKOB WMJIM MATCMATUKU.

4.B03MOKHOCTD COTPYAHHUYICCTBA U CO3JaHHA OGI]_II/IX IMIPOCKTOB, 4YTO MOXKCT

IMOMOYb YUCHHKAM Pa3BUBATh HABBIKM KOMMYHHKAIIUH U KOJIJIEKTUBHOM pa6OTBI.
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5.Y100HBI 1 MHTYUTUBHO TOHATHBIN MHTEep(delic, KOTOPhIM AenaeT Co3AaHue U
UCIIOJIb30BaHUE 00pa30BaTEIbHBIX MAaTEPHAJIOB JOCTYIHBIM JUIsI IIMPOKOTO Kpyra

OJb30BaTEIIEH.

CyiecTByeT MHOXKECTBO cdep oOyueHuss B KoTopbix mnpumensiercss Unreal
Engine. Ilo cytu rmaBHas 3amaya mpu HMCHOJIB30BAaHUHM JAHHOTO JBIXKKA — 3TO
MMUTALMs TEX WM UHBIX MPOLIECCOB WX sABJICHUNM. Ha cerogHsmHuil A1eHb pBIHOK
IIPENOCTABIIIET MHOKECTBO MHTEPAKTUBHBIX IPUIIOKEHNN, BKIIIOYAs UCIIOIb30BAHNE
VR u AR. B pabore Hax WHTEPaKTUBHBIMH NPUIOKEHUSIMU BHU3yaJbHOE
nporpaMMupoBanue, jaoctynHoe B Unreal Engine, npenacTtaBiseT 3HAYUTENbHYIO
nomoiib. Kpome TOro, Hamuuuve OOIIMPHOTO Y4YE€OHOrO KOHTEHTa M MHOYKECTBA
TOTOBBIX PEIIEHUH B COOOIIECTBE CYIIECTBEHHO YIPOIIAET MPOLIECC CO3AAHUS TaKUX

HpHHO)KCHHﬁ, 4TO IMO3BOJIACT 3HAYUTCIIbHO 9KOHOMUTL BPEMA U CUJIBI.

;S _.‘\ / — ,,_.-///

Ynpagnexue spalyiesmnem

(puc.1) Ilpumep BuzyansHoTO cKpunta Unreal Engine

[IprumepoM peann30BaHHOTO NPOEKTA SBJISIETCS CO3/1aHHAS CHEUUATMCTAMH
kadbenper UI'JI HUY MUDT coBmecTHOo ¢ nerckuMm TexHomapkoMm "CMAPT-TTIAPK
MUDT" u 3eneHOrpaJCKuM HHHOBALMOHHO-TEXHONOru4eckuM ueHTtpom (3UTLI)
BuptyanbHass 3KCKypcHsl IO y4acTKy IPOM3BOJCTBA MHUKPOIIEKTPOMEXAHUUYECKUX

CHCTCM.
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JlaHHBIA OPOAYKT CO3JaH [JIs O3HAKOMJICHMSI Y4YalllMXCSl CTaplIMX KJIAcCOB C
IPOLIECCOM IIPOU3BOJICTBA MUKPO3JIEKTPOMEXAHUUECKUX cUCTEM. MICrob3ysl TaHHYIO
BUPTYAJIbHYIO 3KCKYpPCHIO, TOJIb30BaTEIb HMMEET BO3MOXHOCTh O3HAKOMHTHCS C
paboTOil YCTAaHOBOK M NPHUHSTH y4acCTHUE HEMOCPEIACTBEHHO B CO3JaHUU W3JCIHS.
JlaHHOW TpWIIOKEHUE MOXKET HCIONb30BaThCI KaK CpPEACTBAMU BUPTYaIbHOU

pPE€ajIbHOCTH, TaK U CPCACTBAMU 0OBIYHOTO MOHHUTOPA MBI U KJIIaBUATYPB5I.

B ycnoBusax manaemMuu BO MHOTHX Y4€OHBIX 3aBEJICHUAX BCTasa Ipobiema
OTCYTCTBHS Y CTY/ICHTOB JIOCTYyTa K JAOOpaTOpHOMY 000pYIOBaHUIO, B 3TOM CUTYyalluU
Unreal Engine cran OTIMYHBIM MHCTPYMEHTOM JUIsl HEKOTOPBIX TMperojaBaTeleH,
KOTOpBIE CMOTJIM pPealn30BaTh pabOTy TAaKOro OOOPYIOBaHHS HEMOCPEACTBEHHO C
MOMOIIBIO JAaHHOTO JABWXKA. VIHTEpaKTHBHBIE MPUIOKEHUS B O0Opa30BaHUU MOTYT
OBITh UCIIOJIb30BAHBI HE TOJBKO JIJIS CO3JJaHUsI CUMYJIATOPOB U AEMOHCTpAIUi pabOThI
pEaIbHBIX TPOLIECCOB M YCTPOMCTB, HO M B Jpyrux oOnactax. Tem He MeHee,
pa3paboTKa CHUMYJSITOPOB M JIEMOHCTpAIMil SIBJISETCS OJHOM M3 CaMbIX CIIOKHBIX

3ajgay, Tpe6YIOHIHX OOJIBIIIOT0 KOJIMYECTBA BpPEMCHH U PCCYPCOB.

Kpome cozmanust cuUMymisinuii MPOU3BOJACTB WM KOMUN J1aDOpPaTOPHOTO
obopynoBanust Unreal Engine oTkpbiBaeT JOCTYI K MHTEPAKTHBHBIM MPHIIOKEHUSIM U
CUMYJISILIAAM, KOTOPBIA MOT'YT IIOMOYb IIKOJBHUKAM Ha4aJIbHBIX KJIACCOB B U3yYECHUU
MaTEMaTHUKE. Hampumep, B Unreal Engine MOXHO c€031aTh HHTEPAKTUBHYIO
MAaTeMaTHYECKYIO T'OJIOBOJIOMKY WIM 3a/1a4y, KOTOPYIO IIKOJIBHUK JOJDKEH PELIUTD,
UCIIONB3ysd 3HAHUS MaTreMaTUKU. Takke MOXKHO CO34aTh  BH3yaJIM3alMHU
MaTEMaTUYECKUX KOHUENUUN, KOTOpPhIE MOTYT OBbITh TPYAHBI JUIsl TOHUMAaHUS B

abcTpakTHOU (hopme.

Taxkxe MOKHO cO371aTh CUMYJISIUIO rpaduuecKX OOBEKTOB U UCIIOJIb30BATh UX
JUTsL OOBSICHEHUS] T€OMETPUUECKUX KOHUEMIMM, TAKUX KaK YTJIbl, JUIMHBI, TUIOIMAIN U
00bembl. [ToMrMO 3TOT0, MOKHO CO3/1aTh MHTEPAKTUBHYIO JJOCKY, HA KOTOPOU YUUTEIh

WM YYEHUK MOTYT pUCOBaTh rpaduku, rpadpl U npeoOpa3oBaHHUs.
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Kpowme toro, Unreal Engine Mo>keT OBITh HCIIOTB30BaH 7151 CO3/IaHUS CEPhE3HBIX
o0pa3oBaTeNbHBIX WIP, KOTOPHIE IOMOTAIOT INKOJbHUKAM HW3y4aTh MAaTEMAaTHKY.
Hanpumep, MOXXHO co37aTh UTPYy, B KOTOPOW IIKOJBHUK JIOJDKEH HCIIOJIb30BaTh
MaTEeMaTUYECKHUE 3HAHUS ISl PEIICHUS TOJIOBOJIOMOK W TIPEOIOJICHUS MPETATCTBHM.
Vcnonp30BaHne JAaHHOTO JBIM)KKAa B OOpa3oBaHWHM MaTeMaTHKE MOXXET ClesaTh
U3YYCHUE OTOW IUCIUIUIMHBI 00Je€ WHTECPAKTUBHBIM W YBJICKATEIBHBIM IS

MKOJHbHHUKOB HA4YaJIbHBIX KJIACCOB.
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HPAKTHYECKASA YACTD

I'nmaBa 2 IlpoexkTupoBaHue 00y4arouiero MrpoBoOro Npuwioxxennst «MaremaTuka
B UTpe»

1. HazHaueHue pa3padoTKH:
JummomHass paboTa, B paMKax KOTOpPOH co3ma€Tcsi oOydaroliee HrpoBOe

npunoxkenue Ha 6aze Unreal Engine opuenTupoBanHas Ha AeTel HauadbHBIX KJIACCOB,
SIBIISIIOIIASCS TIPOAYKTOM Cepbl KOMIBIOTEPHBIX pa3BiIeueHUN U 00pa30BaTEIHLHOTO
KOHTEHTa. 3ajjadya - co3/1aTh 00yYarouiee UIpoBOE MPUIIOKEHUE, KOTOPOE MOMOXKET
JETSAM HAYAJIbHBIX KJIACCOB Pa3BMBATh KOTHUTHMBHBIC HABBIKM W YJIyYIIaTh HABBIKU B
obnmactu Marematuke. IlpunoxkeHue AOKHO OBITh NPUBIEKATEIbHBIM U
YBJIEKAaTEIbHBIM, YTOOBI 3aMHTEPECOBATh JETE W CTUMYJIMPOBATH HX IKEIaHHUE

YUUTHCH.

I[I/IHJ'IOMHEUI pa60Ta SBJIACTCSI KOMIIJICKCHBIM ITPOCKTOM, KOTOpBIﬁ OXBAaTbIBACT BCC

ctaauu pazpadbortku 110.

2.CTtaauu v 3Tanbl pa3padoTKu:

2.1. Co3nanue u npopadoTKa UaeH MPUJI0KEHHS

— [IpoyMbIBaHE€ OCHOBHBIX UTPOBBIX MEXAHUK MTPOEKTA.

OcHoBHas 3a7a4a — 3TO CAENaTh CTAHAAPTHBIE METObI OOYYCHHS] MaTeMAaTUKE
B HayaJbHOW MIKOJE 00JIe€ MHTEPECHBIMH OJarojapsi Mmepexojly 3TUX METOJIOB B

KOMIIBIOTEPHYIO UTDY.

B HauanpHOI 1IKOJIE JETH U3Y4YatOT OCHOBBI apU(METUKH, BEJIMUUHBI, AITeOpbl
u reomerpun. OO0yueHre MaTeMaTUKe CBA3aHO KakK C TeOpUeH, Tak U C MPAKTUKOMU, U
MIPE/ICTABIICHO B BUE OJIOKOB, KOTOPbHIE CBSI3aHbI C MOATATHBIM U3yUY€HUEM HyMepaluu
yycell. BbII0 MPUHATO pelieHHe COCpPernoTOYUTHCS MMEHHO Ha apu(MeTHdecKux

oreparusix.
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OcHoOBHas uaes — 3TO CeNaTh U3 UTPOBOr0 MPOCTPAHCTBA IOJIE ISl PELICHUS
IPOCTBIX IPUMEPOB, TJI€ UTPOKY JaHbl KyOuKHU co 3HaueHueM [ 1;9], u emy He0OX0oa1MO
NEpEeTacCKUBaTh 3T KyObl B HY)KHYIO 00JIaCTh, YTOOBI COCTABUTh BEPHOE PABEHCTBO.
Kak TOJIBKO UTPOK COCTaBUT BEPHOE PABEHCTBO, OH IOJIY4aeT AOCTYII K CIELYIOIIEH

UTPOBOM 001aCTH, B KOTOPOU pelIaeT CJIEIYIOIIEee PaBEHCTRO.

+

~
1

I

[l 2 @& [ E 6 EEE

[TomumMo  3TOTO, MOXXHO OPTaHHW30BaTh PEIICHHE MaTEMaTHYCCKUX
rOJIOBOJIOMOK, KOTOpas OCHOBaHa Ha TOM JK€ MEXaHHMKE IMepeHoca KyOHKOB CO
3HaueHusIMH OT [1;8]. HeoOxoaumMo paccTtaBuTh B 00J1acTSIX KyOMKH, TaK 4TOOBI JIBE
nocJieIoBaTebHbIC IUGPHI HE OKA3aJUCh B KPYXKOUYKAX, COCIUHEHHBIM OJHHUM

OTPE3KOM.




Takxke DOX0XHM 00pa3oM MOXKHO OpPraHuM30BaThb YPOBHH, B KOTOPBIX
HE0O0XO0MMO, HaIPUMEp, paccTaBUTh uncia 6,5,4,3,2,1 B Kpy>KKax Tak, 4T0ObI CyMMa

YUCeJl BIOJIb KaKIOM IPSAMOM paBHsutach 12.

O

(puc.4) (puc.5)

JUis Toro 4ro0bl MareMaTU4ECKHE TOJIOBOJIOMKU ObLIM 3((EKTUBHBIMU IS
JeTe HayaJbHBIX KJIACCOB, HEOOXOAMMO OOECHEeYnTh MPABWIbHBIM YPOBEHb
CJIO)HOCTH, KOTOPBIA HE OyJeT BbI3bIBATh y neTeil crpecc u auckomdpopt. Takxke
ClIeyeT MPEJOCTaBIATh JOCTATOUHOE KOJIMUYECTBO MOJICKA30K U OOBSICHEHUM, YTOOBI
IIOMOYb JIETSIM CIIPABJIATHCS C 3aJa4yaMy M HAYYUTh UX PEIIATh UX CAMOCTOSITEIBHO.

XOTs CYILIECTBYET MHOXKECTBO MATEMAaTUYECKUX TOJOBOJIOMOK M Pa3JIMYHBIX
BapHalil OpraHu3aly UTPOBBIX YPOBHEH , B JAHHOM MPOEKTE ObLI CAEIaH aKIIeHT Ha
IPOCThIX apu(MeTHYECKUX onepauusx. [JaBHOW 1eNpl0 MpPOEKTa SBIAETCA
JEMOHCTpallMsl OCHOBHOTO  (PyHKLIMOHajlla MIPOBOrO JIBMKKA B  KOHTEKCTE
oOpa3oBaHus, a TaK’Ke MOKa3aTh, KAKWE BO3ZMOXXHOCTH MPEJOCTABISIOTCS Oyaronaps
peann30BaHHbIM MeXaHUKaM. B paMkax Moeil AUMIOMHOM paboThI 51 HE pacCMaTPUBAIO
HEOOXOJMMOCTh pealn3alMi BCEX BO3MOXKHBIX BHJIOB UIp, @ COCPEIOTOUYCh Ha
pazpaboTke onpeaeIeHHOTo Habopa 3ajaHuii, KOTOPbIE TOMOTYT JIETSIM JIy4Ille TTOHSTh
MaTeMaTHUeCKUe KOHLEMUMU U caenath oOydeHue Oojiee HMHTEPECHBIM U

YBJICKATCJIbHBIM.

17



['naBHas 1e1b pa3pabOTKU MPHIOKESHUST «MATEMATHKA B HUTPE»— 3TO OTPA3UTh
OCHOBHBIE O0Y4YaroIIue BO3MOXXHOCTH urpoBoro asrkka Unreal Engine 5. 3anmaua
COCTOHUT B TOM, 4TO HEOOXOIUMO PEan30BaTh OT/CIbHBIC JIEMEHTBI, KOTOPBIC OYIyT
JIOCTATOYHO YHUBEPCAIBHBI TOJ Pa3IMYHbIC MPOCKTHI, B 3aBUCUMOCTH OT Ieliei
pa3pabOTKH, KOHEUHO, OXBATHTh BCE BO3BMOYKHBIC MEXaHHKH, YTOOBI OHU IOIXOIHIIH
1071 a0COJIIOTHO JIIOOYI0 MJICH0 HEBO3MOXKHO, HO PCATM30BAaHHBIC MEXAHUKHU B XOJIE
pa3pabOTKH MOTYT OBITh MPUMEHEHBI JJIsl IUPOKOTO CIEKTPa Pa3INnYHbIX BapHALUil

OpraHM3al{ UTPOBBIX YPOBHEN.

2.2. Be10op aBMKKA

[Tpunoxenue OyaeT co3aano Ha O6a3e urposoro Asmxka Unreal Engine 5.1

[Ipu BeIOOpE UTPOBOTO JBUKKA JUISI CO3/IAHUS PUITIOKEHUSI MOTYT YUUTHIBATHCS
paznuunbie (¢aktopel. B ciaydae Unreal Engine MOXHO OTMETUTh HECKOJBKO
MPEUMYIIECTB, KOTOPBhIE OO0YCIOBUIN BBIOOp. BO-TepBbIX, MaHHBIA JBMKOK HMEET
BBICOKUH YPOBEHb (DYHKITMOHAILHOCTH, YTO MO3BOJISIET CO3/1aBaTh MPON3BOIUTEIHHBIC
MW Ka4eCTBEHHBIC WIPHI M TPHUIOKEHUSA. Takod BBIOOp MOXKET OBITh BaKCH IS
oOecrieueHus TIaBHOM pabOThI M yA00CTBA UCIIOJIb30BaHUS MPUJIOKEHUS. BO-BTOPBIX,
HAJIMYKE IUPOKOTO COOOIIECTBA Pa3pabOTYMKOB U MOJIH30BATENICH MOKET O0JIETYHUTh
nporecc pa3paboTKA M MOMICPKKH MPUIIOKEHUS, a TAKKe MPEIOCTaBUTh TOCTYIT K
MHOXECTBY O€CIUIAaTHBIX U IUIATHBIX pecypcoB. B-tpetbux, Unreal Engine
OTHOCHTEIHHO TIPOCT B UCITOJIB30BAHWN U OCBOCHHH. J|BIIKOK TIPEIOCTABIISET MPOCTOM
uHTepdeic 1 UHTYUTUBHO MOHSATHBIE HHCTPYMEHTHI, UTO JCJIA€T €0 JOCTYIHBIM JIJIs

Pa3pabOTYMKOB C pa3HbIM YPOBHEM OMbBITA.

Taxxe, cymiecTByeT MHOXECTBO PECYpCOB, MOCBSIIEHHBIX pa3paboTke Ha
Unreal Engine, Bkitouasi oHJIalH-KypChl, POPYyMBbI U JOKYMEHTAIMIO. JTO MO3BOJISET
pa3zpaboTuukaM OBICTPO OBJIAJIETh HABBIKAMH PAOOTHI C IBIIKKOM U OBICTPO HAXOIUTH
OTBETHl Ha BO3HHKaromue Bompockl. Kpome toro, Unreal Engine momnmepkuBaer
MHO’KECTBO TIAT(OpM, 4TO 00eCrevynBaeT BO3MOXHOCTH 3aIyCKa MPHJIOKEHHUS Ha

pa3TUYHBIX YCTpOoKcTBaxX. B 1emom, BEIOOp TaHHOTO ABMXKA MOXKET ObITH 00YCIIOBIICH
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ero (yHKIIMOHAJIbHBIMUA BO3MOXXHOCTSIMHU, HAJIMYMEM COOOIIECTBA pPa3pabOTUYUKOB U
MOJIICPKKON MHOXECTBA MIATGOPM, YTO MOXKET 00ECIICUUTh YCIIEIIHOE Pa3BUTHE U

pacrpocTpaHeHHEe MPUIIOKCHHUS.

2.3. Peanu3anus rpagu4eckoro KOMIOHEHTAa UTPbI

— pa3paboTKa OKpyXKeHHUs repost (JIoKaluu, 0ObEeKThI 1J1 B3aUMOJICUCTBUSA);

Pa3paboTka BHU3yalbHOW COCTABJISAIONICH IIPOEKTA: MOJCIH TEPCOHAXKEH,
MOJIEIM  OKpYyXarolmuxXx OOBEeKTOB (Props), MoJenu 3JaHuid U DJIEMEHTOB
okpyxkeHusi(environment). B pamkax peanm3anuu  OOYdYarolIero  UTPOBOTO
NPWIOKEHUS HCXOAS W3 MPEANOJOXKHUTEIbHBIX 00BEMOB padOT MO peaau3alnuu
JAHHOTO MPOEKTa OBLUIO MPHUHSATO PELIEHUE BOCIOIb30BATHCS TOTOBBIMHU PEIICHUSIMH,
Kotopsie coobmiecTBo Unreal Engine mpemocrasiisieT OecriiaTHO B MIMPOKOM CHEKTPE
pa3NUYHBIX JAU3aHHOB M KOHUENUUW. Jleno B TOM, 4TO IPOEKT, pa3padaThIBacMbIii
OJTHUM YEJIOBEK, HEU30€KHO CTAJIKUBAETCA C MPOOJIeMOil HeXBaTKU paboydero pecypca.
Ecnu MbI roBOpHM 0 pa3paboTKe UIPbl B paMKax KPYIMHON UTPOBOW CTYyAMH, KOTOpast
CaMOCTOATENbHO pa3padaThbIBa€T BECh KOHTEHT MAJiA CBOEW WIpPbI, MPU ITOM HE
VCITOJIb3YsI TOTOBBIX PELICHU, TaKas KaMIIAaHUsI COCTOUT UX MHOTHX COTEH JIIOJEH, a
TaK)Ke MOXeT npuderaTs K moMouu ayrcopce (Outsource) kKoMnaHui, KOTOPbIA MOTYT
Opatb Ha ceOs yYacTh HEOOXOJMMBIX 3aJad 0OpU  pa3padOTKE MpPOEKTa.

B cBOrO ouepenp CymiecTByeT MHOKECTBO MHIAU-CTYJINH, KOTOPbIE HE MMEIOT
KOMMEPYECKON TMOIAEPKKH CO CTOPOHBI KaKUX-IMOO u3JaTeneil HUX KOJUJIEKTUB
COCTOMT U3 HECKOJBKMX WJIM BOOOIIE M3 OJHOIO YEJOBEKa, B TaKOM Cly4yae
OTCYTCTBYIOT PECypChl A pa3pabOTKU MOJTHOCTBbIO CBOEr0 aBTOPCKOIO KOHTEHTA.

Ecnu paccmaTpuBaTh KOHKPETHO MPOLIECC peaM3ali BU3yaJIbHOTO KOHTEHTA
UIPOBOTO  TNPWIOXKEHHMS, TO OH  COCTOMT W3  HECKOJbKHX  CTaJHid:
1.IlepBsiit gpadt (draft oT anri. — yepHoBUK) nu3aiiHa. Croia BXOAST CaMble MEPBBIC
3apUCOBKM OOIIEll BU3yalbHbIH KOHLEMIUMU IPOEKTa, HE COCPENOTAYMBasACh Ha
KOHKPETHBIX dJeMeHTax. J[aHHBI MpoLecc MOXKET 3aHUMaTh JIOBOJBHO OOJIbLIOE

BpeMs TIOKa He OYJIET MOJTyYeH KelaeMblil pe3ynbrart. Takxke JaHHbIN 3Tam TpedyeT oT
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pa3paboTumka yMEHHE peajln30BbIBAaTh CBOM HJAEHM Ha Oymare, TO €CTb
HEIOCPEICTBEHHO yMEHHUE pHUCOBATb.
2. IpadT OTAENbHBIX 3JIEMEHTOB (IIEPCOHAXKU, OKpYX)eHue u T.a). Ha aTom starne mbl
yrayOsieMcst HeTOCPEICTBEHHO B pa3pabOTKy ChIPOTO AM3aiiHa, HalpuMep, rIaBHOTO
nepcoHaxka Hamed wurpsl. HeoOGxoaumo mnpopaboTath, YTO KOHKPETHO JTO 3a

CYIIECTBO, €r0 pa3Mepbl, MPOIIOPIIH, OJIEK/1a, KOHEUHO, UCXOIS U3 IIeIIeH MPOoeKTa.

3.I[CT3JIBH351 r[popa60TKa HCXOJA M3 KOHICIITOB BTOPOIO 3Tallad. Ha »stom »srame

MPOUCXOUT JOPaOOTKa KOHIICTITOB 101 MEIbYaNIIINX IeTaJICH.

4.Cnenytoluii 3Tam — 3To co3fianue 31 Mojesel Heo0XoIUMbIX 00BeKTOB. Ha nanHOM
JTare Takke TPeOYIOTCS 0COOBbICe HABBIKH, KOTOPHIH Yy pa3paboTurka WHAM-TIPOCKTA
MOKET HE ObITh. XYJI0KHUK UCXOJs UX KOHILIENTA pa3pabOTaHHOMY paHee MbITAeTCs
MaKCHUMaJIbHO MOBTOPUTh KOHLIEOT TOJBKO YK€ B 31, MCIOJB3ys ISl 3TOr0 TaKue
nporpamMmsl Kak, Hanpumep: 3dsMax, Blender, Maya, Marmoset, Substance Painter.
Hanee mbl Oosiee moapoOHEE OCTAHOBUMCS Ha ITOM dTare, Tak Kak, HE CMOTpS Ha
MHOKECTBO TOTOBBIX PEIICHUH B X0I€ peaInu3aiiu MPOEKTa BOZHUKIIA HEOOXOIUMOCTh

B JIOTIOJIHUTEJIBHBIX 31 MOJIEIICH, KOTOPBIE I YCIIEITHO CO3/Iall.
I[Mporecc cozmanus 3d — Moesei:

B Xxome peanm3zanmmy TpOEKTa S MCIOIB30BAN CIEAYIOIIEE MTPOrPaAMMHOEC
obecrieyeHre I co3JaHus HeoOXxomuMmbix — Monened: Blender (sBasiercs
oecrutataeiM), Marmoset Toolbag 3.08 (sisercs matHbiM), Substance Painter 3D,
(sBrsieTcst maTHBIM). Mcrmonp3oBanre JIByX MOCIEAHHUX MEPEUNCICHHBIX MPOrpaMM
HE sBIETCS 00s3aTeNbHBIM, Tak kak Blender, comepxut B cebe HEOOXOIUMBIM
¢byukumronai. Mcmonp30BaHiue MHOO 3THX IIPOTPaMM 00YCIIOBIEHO IPHOOPETEHHBIMU
BEPCUSIMHU IIPOrPAMMHOI0 OOECIIEUCHHMSI, a TAK)KE XOPOIIUM YPOBHEM 3HAHMU IS

HCIIOJIB30BaHUA HUX.

B xome co3maHuWs mNpOTpaMMHOTO TPOAYKTa BO3HHUKIA HEOOXOIUMOCTh
co3fanusi kKyooB ¢ mudpamu [1...9], HEOOXOMUMBIX JJIs peaau3aliuy 3aayMaHHBIX

MCXaHHK.
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Cramus 1 (Co3manue BBICOKO IMOUTOHATBHBIX Bepcuii KyOoB). Ha manHoM aTame
MBI CO37aeM HEMOCPEICTBEHHO MOJEIb TaKOW, KaKOH MBI XOTEIH Obl €e BHJCTh, HE

OIrpaHHN4YHrBast ce0s B KOJTUYECTBE MOJIUTOHOB.

(puc.6) (puc.7)

Cranus 2 (Co3ganue HU3KO MOJIMTOHAIBLHOM Bepcuu Mojienu): Ha nannom srarme
HaM HEOOXOJMMO OINTHMHM3UPOBATh HAIlle T'E€OMETPHI0, TaK KaK Ha BBICOKO
MOJINTOHATBHOM OOBEKTE CIUIIIKOM MHOTO IOJIMTOHOB, KOTOPBIE OYAYyT MOTPEOIATH
pecypchl KOMIIBIOTEPA B Iporiecce urpbl. Jlaxe HecMmoTps Ha 1o, uto Unreal Engine 5,
00J1alaeT TEXHOJIOTHUSIMH CIIOCOOHBIMH CHPABJIATHCS C OTPOMHBIMH KOJIMYECTBAMHU
MIOJINTOHOB, U B IIEJIOM B HAIIIEM CITydae WX MOKHO OBLIO OBI CITOKOWHO MCIIOIh30BaTh
B UTPE, BEICOKO MOJIMTOHAJIBLHON MOJIENIH IIPUCYIIA BEICOKAS CII0OKHOCTD IMPH CO3/IaHUH
ee UV paspeptku. Ckopee MMEHHO ATO TJIaBHAs MPUYMHA ONTUMHU3AIMU HAIIEeH

TCOMETPHH.




Cranusa 3 (UV — pa3seprka): Ha qaHHOM 3Tane HaMm NpeacTOUT CaeaaTh 10 CYyTH
MPOEKIIMIO HAIIET0 TPEXMEPHOTO Ky0a Ha ABYMEPHYIO IUIOCKOCTb, YTOOBI JydIle
HOHATh, YTO U3 ceds mpexacraBisier UV pasBepTka MOXKHO IMPHUBECTH B IpUMED

pa3BepTKy U3 Oymaru. Ha nmpaBoM pucyHke n300pakeHa roroBas pa3BepTka KyOoB.

T AAAA
=5

a""" i

(puc.9) (puc.10)

Cramus 4 (3aneuka (ot anri. Bake)): Ha sTom sTane Ham He0OX0IMMO c/ienaTh
Tak, 4TOOBI HAIlla HU3KO IIOJIMTOHAJLHAS MOJIENb, CTala BBITIIAICTh KaK BBICOKO
MOJINTOHAJIBHAS, KaK Mbl MOYKEM 3aMETHTh, Ha PHUCYHKE HHU3KO IOJMTOHAIBHOM
MOJIeNIA, OTCYTCTBYIOT HU(DpHI. [l Toro 4toObl, HA KyOe MOSABWIMCH HMUGPPHI HAM
HeoOxoauMo 3amneub TekeTypsl Normal Map (kapra Hopmaneit) 1 Ambient occlusion
map (kaprta 3arenenus). Normal Map — oTBeuaeT 3a TpaBWIBHYIO OTPabOTKY
OCBEIICHUSI MCXOJI1 U3 I[BETOB HA CaMOW TEKCType, MMEHHO 3Ta KapTa IMO3BOJISET
UMETh Ha Hamed Mojaend HU(pPBl U IpH 3TOM OHH OYIyT BBIMISACTH OOBEMHO.
Ambient occlusion map HeoOxoauMa IS CyAsl U3 CaMOT'0 Ha3BaHHMS, JIJIS1 OTOOPAKCHHSI

SaTeHeHHﬁ, KOTOPBIC TIOMOTI'altOT MOACIIN BBITJIAACTD Oonee PCATMCTUYHO.
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(puc.11)

Cragus 5 (cozmanusi Tekctyp). Ha manHom sTame HaM HEOOXOIMMO CO3/aTh
TEKCTYpBI JIJIs Halllel MOJIETTH UCX0/i U3 TpeboBaHuil mpoekTa. OCHOBHON MaTepuan
— 3TO CJIETKa IIEPOXOBAThIA (DUOJETOBBIM METaJJI, TAKXKE HA 3TOM dTare MHOW Obliia
co3zana kapTa Emissive. Dto kapta, oTBeuarorias 3a cBeueHre 00beKTOB. S co3mai ee

TaKOW, YTOOBI HETIOCPEACTBEHHO CBEUEHHUE PACIIPOCTPAHSIOCH OT caMuX L.

— ]

| =

4

w’

(puc.12)

[Tocse Toro xak Mbl CO3IaId HAIIKA MOJEIA HaM HEOOXOIUMO HOOaBUTH UX B
cBoi npoekT. Kak pe3ynbrar Mbl iMeeM | HM3KO MOJUTOHAIBHYIO MOJENb, KOTOpas
SBJISIETCS OCHOBHOM 71 BceX 9 mudp. Takxke Mbl imeeM I Kaxa0ro U3 9 BapraHTOB

no 4 texctypsl: Base color (Tekctypa, KoTopasi OTBE4aeT HEIOCPEACTBEHHO 32 IIBET
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oonrekra), Emissive  (cBeuenme), Normal Map (kapra  HOpMmaieii),
OcclusionRoughnessMetallic (Ota kapta comepxut B cebe cpasy 3 TEKCTYpHI,
KOTOpBIC PA3JIOKEHBI IO pa3HbIM KaHalaMm n300paxeHus. KpacHerii kanan — ambient
occlusion, kapra KOTOPYIO MBI CO3/ald B PE3yJbTaTe 3alleukKH, OTBEYAIOIIas 3a
3aTeHeHUs. B 3enmeHom kaname Roughness - 3T0 TekcTypHas kapra, KoTopas
OMpeAesieT YPOBEHb HIEPOXOBATOCTH WM TJIAJAKOCTH TOBEPXHOCTH OOBEKTa B
KOMITbIOTepHON Tpaduke. B cunem kaname pacnomaraercs Metallic map - sro
TEKCTypHasl KapTa, KOTOpas OIpeAeiseT, KaKhe YacTH IOBEPXHOCTH OOBEKTa

ABJIAIOTCA MCTAJIINIMYCCKMMH, 4 KaKHC - HCT.

J1st TOro 4To0BI BCE TEKCTYPhI ObUTH BUJIHBI HA HALIEH MOJEIN HEOOXOAUMO UX
IIPAaBUJIBHO IOJKJIFOYUTE K MaTeprally, KOTOPbINA MPUBA3BIBACTCA HEMOCPEACTBEHHO K
HU3KOIOJIMTHOHAIBHONW Mojend. HeoOXoaumMo KOpPpEeKTHO MOAKIIOYHUTH KapThl B
HYXXHBIE KaHAJIBl U CJIOTHI, a TAKXKe IMOAKIoYas Kapty Emissive, HyxHO co3maTh
BO3MOXKHOCTh KOPPEKTHpPOBAaTh IapaMeTpbl KapThl AJIi TOIO 4YTOOBI HACTPOUTH
YPOBEHB CBEYEHUS 10 NPUEMIIEMBIX MTAPAMETPOB. J[JI1 3TOr0 MBI CO31a€M MHOKHUTEIb
3HA4YEHUS, KOTOPOE U3HAYAJIbHO UMEET 3HAYEHHUE B |, IpU PEryIUPOBKE KOTOPOTO MBI

CMOEM U3MEHSTh HHTEHCUBHOCTH KapThl EMissive.
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Texture 5.

[ Multiply  ~
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(puc.13)

HecmoTpst Ha HE BBICOKYIO CIIO)KHOCTH CAMHUX MOJIENICH, TIPOIECC MMOTPEOOBAI OT ce0sl
JIOBOJILHO OOJIBIIIOE KOJIMYSCTBO BPEMEHH, TaK KaK HAJIO ObLIO MPOU3BECTH BCE ITAITBI
IS KaKJ10T0 u3 9 KyOOB.
Hcxons w3 BcexX BHINICTICPCUUCICHHBIX (DaKTOpPOB, OBUIO TPHUHATO PpEIICHHE
UCII0JIb30BaTh TOTOBBIN HaOop Moneneit u nokamuid (Unreal Learning Kit), kotopeie

MpcaoCTaBJIAOTCA OecmiaTHO KOHKPCTHO II0OQ 06p330BaTeJ'H)HI>Ie OCau.

JanHplii HAOOp BKIOYAET B ceOsl psAn OJIOKOB JJIsi COOPKH COOPYXKEHHMM U BCETO
OKpYyx)eHus (60K 3eMJIH, TPABbI, CTEHBI KPBIIITN PAa3IMYHbIX (DOPM, JIECTHUIIBI, OKHA,

JIBEpU U T.N)
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(puc.14)

Takske 3TOT HabOp COAEPKUT MEPCOHANkA C TOTOBOM aHMMAITUEH:

—
A <
—

(puc.16)

[Tomumo 3TOrO, HAOOP COMAEPKUT PSAM PA3TUYHBIX MPEIMETOB, KOTOPHIE MOTYT

MPUTOAUTHCS Pa3pabOTUNKY:
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(puc.17)

2.4. Pa3paboTKa NPOrpaMMHOI0 K012 UTPbI

— U3y4YEeHUE HE0OXOAMMOM JUISt pa3paboTKu JIOKyMEHTAINH;
— pa3paboTKa HEMOCPEICTBEHHO MpOrpaMMHOro koja urpel; Co3panue

0a30BBIX MCXAaHHK, OTBCUAIOIIHNM LCIISAM UTI'POBOIO 06}"‘131-01]161“0 IMPUITO0KCHUA

Peanm3anust MeXaHMKHU M0A00pa MPeIMETOB:

Peanmaum[ non6opa npcamMcTOB Onl1a pcajin30BaHa 110 CJICAYIOIICMY ITPUHIIUITY.

J151st Toro 4TOOBI NOHATH IPEIMET HaM HEOOXOAUMO OTCIEAUTh HACKOIBKO OJIM3KO
npeaIMeT HaXOMUTCS K Urpoky. st 3Toro mporpaMMHBIN KOJ ObLT peajin3oBaH Ha
OCHOBE BBIIIYCKaHUs Jydya M3 KaMmepbl OT MEPBOr0 JIMLA TIJIaBHOI'O HIPOBOIO
NEepCoHaXka. JDTO MO3BOJISAET MO00PY AKTUBUPOBATHCS TOJBKO B TOM Cllydae, KOI/a
UTPOK HamNpaBlieH JHIOM K 00beKTy B3aumozeilcTBus. Jlyu BbImyckaercs ¢
OTpeIeICHHON TOJIIIMHOM, MOA00paHHON B XOJ€ pealii3alliy OMBITHBIM IMyTEM. DTO
NO3BOJIAET OTCIIEKUBATh IONAJAHUE 10 OOBEKTY JaXe €CIM MIPOK Clerka
HIPOMaxHyJCS Jy4oM MUMO oObekTa. 3atem Unreal orcrnexuBaer momnanaHue c

nomoribio Hojbl Break Hit Result, nepenaas snauenue True wnm False, a manee npu
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3HaueHun True Bei3biBaeTcs Hoja Grab Component Location, kotopasi OTBETCTBEHHA
HETOCPEJCTBEHHO 3a BO3MOXKHOCTH IPHUBS3KH MPEAMETa K MTPOBOMY IEPCOHAXKY K
o0wexTy Physics Handel, kotopyio HE0OX0AMMO pa3MEeCTUTh paHee HEIMOCPEACTBEHHO
K IICHTPY MacC HaIlero MmepcoHa)ka, U KOTOpas OTBeYaeT 3a OTPabOTKY JBHMKCHHS

00BbeKTa B3aUMOJICHCTBUS C UCIIOJIb30BAaHUEM (DU3UKU B3aUMOICHCTBHS.

[TomMumo 3TOTO, 11 KOppeKTHOM paboThl 00bekTa Physics Handle neooxommumo
OTCIIC)KMBATh €r0 TMOJIOKEHHWE B peaJbHOM BpPEMEHH ¢ MOMOIIbI0 HOmabl Set Target
Location, monkonouenHorr k Home Event Tick (ormpaBka maHHBIX Kaxabiid TicK)
TakuMm 00pazom, IIpH MOAHITHH TPEAMETa UTPOKOM, Jy4 BBIMYCKACTCS M3 KaMEpHI,
noTaanne 00BEKTa OTCIASKHBaETCs ¢ moMotibio Break Hit Result, u mpu ycnenraom
MIOTTaJITaHUH TIPEIMET MPUBS3BIBACTCS K UTPOBOMY TepcoHaxy depe3 Physics Handle.
3atem Set Target Location oOHoBnsier mojoxkenue Physics Handle B peaibHOM
BPEMCHHM, YTOOBI  O0OECHEYHTh KOPPEKTHOE IEepeMEIICHHe MpeaMeTra ¢

HCITOJIb30BaHUEM (DU3UKH B3aUMOICHCTBUSI.

[TonOop nmpeamMeToB peanu30BaH HaKaTUEM Ha MPaBYIO KHOIKY MBIIIH

(puc. 18)

<> Event Tick




Peanuzanus 001acTH B3aUMOJAEHCTBHA C 00bEKTAMHU

Hcxons w3 1eneld mpoekTa BCTana, 3ajada co3gaTh 007acTh, MPU BHECCHHU B
KOTOpPBIC KyObI ¢ pa3TMYHBIMU 3HAUCHUSIMH TPOUCXOIUIIO OBl OTCIICKUBAHUE HATTMYIHS
B 001acTu OOBEKTa, a TakKe CYMMHPOBAHUE 3HAUYECHUN HECKOJbKUX HIPOBBIX
00BEKTOB, W mepemada True wiu False mpu BepHOM WM HEBEPHOM BBIYMCICHHH
COOTBETCTBEHHO, JIJIsI [Iepeiadl UX Ha BOPOTA, OTBEUAIOIIHE 32 OTPAaHUUYEHHUE MTPOX0/Ia

HA CJIIEIYIOIUN UTPOBOW YPOBEHB
OO0J1acTh BBIYMCIICHHUI peaan30BaHa CIeAyOIUM 00pa3oM:

Cama 007acTh COCTOUT M3 TUIAT(HOPMBI, KOTOpast HEMOCPEACTBCHHO BUHA UTPOKY,
a Taxxe u3 chepsl, okpyxatomieit ee Sphere Collision, umMeHHO MepecedeHne 3Tou
oOyacti OyAeT O3Ha4aTh I[IOTAJAaHWE WU OTCYTCTBUE HWIPOBOIO OOBEKTa Ha
wiatdopmy. 3a 3To oTBeyaroT Hoael On Component Begin Overlap u On Component
End Overlap. Ipu nepeceyennn 0oOBEKTOM 00JacTH, MBI oOpamaemcs Kybam |
3abupaeM y HUX IUdpoBoe 3HadeHuE [1...9] u cymmupyem, a Takke Mpy MOKUIAHAN
9TOM camMol 00JacTH MBI BBIYATAEM IOKHHYBIIEE 3HAUYCHUE, TaM CaMbIM MBI
OTCJIOKHBACM CYMMY BCEX KyOOB B 00JIaCTH B peaIbHOM BpeMeHH. J[J1s Toro, 4To0b!
OTKPBIBATh JIOCTYIT HTPOKY K CIEAYIOIUM YPOBHSM, OTKPBIBAsi HTPOBBIC BOPOTA, HAM
HEOOXOIMMO C/IeIaTh TaK, YTOOBI KaXKAast OTJeNIbHAS 00JacTh OTBEYAJIa 38 OT/CIIbHBIC
BOpoTa Ha ypoBHe. [[1s 3Toro nmorpeboBasoch co3aaTh MacCUB. B siueliku KOTOPBIX

06pama}0TC$1 KaXXIObIC OTACIIBHBIC BOPOTA, ITO3BOJIAA YKA3aTh KaKasa HI'POBasd 001acTh

OTBCYACT 3a KOHKPCTHBLIC BOPOTaA.
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(puc. 20)

Jloruka OTKpBITUSL BOpPOT OCHOBAaHAa, HO IIOJIYYEHUU BbI30BA M3 30HBI
B3aUMOJICUCTBUS, TPU TMOJYYEHUU KOTOPOTO y BOPOT CTAHOBUTCS HEBHUIAMUMBIM
HOJIYTIPO3pauHBIA «IHEPreTHUECKUI OJI0K», a Takke y Hero otkirouaercs collision,
YTO O03HAYAET, YTO MEPCOHAX MOXKET CBOOOJHO MPOXOAUTH CKBO3b BOpoTa 0e€3
npensaTcTBUM. OTKIIIOUEHHUE KOJUITM3UHU MO3BOJISIET UTPOBOMY MEPCOHAXKY (PU3NUYEcKU
MPOHUKHYTh CKBO3b BOPOTa W MPOJIOJDKUTH CBOW IMyTh HA CIEAYIOIIUA HMIPOBOM
YPOBEHb.

Peanm3anusi 3ByKOBOro CONpoBOKAeHNS (3BYK X0/1b0ObI IEPCOHAKA, 3BYK
NajJeHus NPpeAMeTOB, MY3bIKA)

3BYK XOAbOBI MEPCOHANXA PEATU30BAH CIEAYIOIMM 00pa3oM: B IOBEPXHOCTh MO
MEPCOHAXKEM BBIITYCKAETCS JTy4, KOTOPBIH OTCIICKUBAET IMOMAJaHUE IO TOBEPXHOCTH.
A TakXe Mpu MONaJaHUuU MOTy4YaeT TUIl 00bEKTa MO/ HOraMH, KOTOPhIE 3aliCaHbl B
maccuBe «Surface». JlaHHBIII MacCHWB IMO3BOJIUT HaM MpPH J00aBIICHUM OOBEKTa Ha
CIIEHY BBIOMpATh TUIl MOBEPXHOCTH (3eMJIs, KaMeHb, JepeBo). Bcs norumka 3Byka

3aMKChIBACTCS B (DYHKIIUIO, KOTOPAs BBI3BIBACTCS HA KAXKIBIN IIAT MEPCOHaXA.

Takum oOpaszom, Mpu KaXJOM Iare nepcoHaka (yHKIMS 3ByKa XOJbObI OyaeT
BBI3BIBATbCA, MPOBEPSITh THUII TMOBEPXHOCTH TOJA HUM H  BOCIPOU3BOJUTH
COOTBETCTBYIOIIMM 3BYK I 3TOW MOBEPXHOCTH. IJTO CO3JAET PEATUCTUYHBIN
3BYKOBOM 3 (HEKT X0Ap0bI IEPCOHAXKA B 3aBUCUMOCTHU OT TOTO, 110 KAaKOW MOBEPXHOCTH

OH IICPCABUTACTCA.

(puc.21)
30



PaccraButh QyHKIINIO HEOOXOIUMO PACCTaBUTh JJISI HECKOJbKUX aHUMAIIMH: IS
aHMMallM¥ Hadaja Oera, KoHIa Oera, Hayaja W OKOHYAHWS XOJIbOBI, Hadajga U
OKOHYAaHUs MpbDKKa. JIJIsI TpbDKKa HEOOXOJIUMO CO34aTh OTACIbHBIC (DYHKIIUU C
aHAJIOTUYHOW JIOTUKOM. J[J11 TOro 4yToOBl 3BYK MEHSUICS B 3aBUCUMOCTH OT THUINA
MMOBEPXHOCTH, a TaK)Ke HE ObUI M3JUIIHUA MOBTOPSIONIAMCS ObLIM COOpaHbl HAOOPHI
Pa3IMYHBIX 3BYKOB (4 3BYKa JJIsg 36MJIH, 4 3ByKa JIJIsl KamHs, 4 3ByKa 1 iepeBa). [Ipu
ATOM KaXIblii Ha0Op TMOAKIIOYACTCS K CBOEMY THITy MOBEPXHOCTH, a TaKXKe TMpHU
Ka)XKJOM II1are npourpeiBaeTcs 1 u3 4 ciaydailHbIX 3BYKOB, TEM CaMbIM Ji€Jias 3BYK HE

TaKHUM CKYYHBIM U 3alIlUKJICHHBIM.

3ByK MaJeHUs MPEAMETOB Peajlr30BaH HECKOJILKO JApyruM obOpasom. Homa On
Component Hit (ucnons3ys Beixoax Normal Impulse, orBevaronuii 3a peructparuio
CTOJIKHOBEHHUSI C TBEPJbIMU OOBEKTaMH, a TaKXe IOJIy4aeT 3HAYCHHE HMMITYJIbCA).
Wcxons w3 3HAYCHHUH MMITYJIbCA, MOYKHO YCTAHOBUTH PAa3IMYHBIC YPOBHH TPOMKOCTH
JUTS 3BYKOB TaJicHus nmpeaMeToB. Hampumep, mpu HEOOJIBIIIOM UMITYJILCE 3BYK MOXKET

OBITH OOJIee TUXHM, a TIPU OOJIBIIIOM UMITYJIbCE 3BYK OyIET rpoMue U 0oJiee pe3KUM.

Takum 00pa3om, Mpu KaxJA0M CTOJIKHOBEHUH NPEIMETA C APYTUM 00BEKTOM, HOJA
On Component Hit monyyaer 3HaYeHUE UMITyJIbCa U HAa OCHOBE 3TOr0 3HAYCHUS
OIpeseNsieT IPOMKOCTh 3BYKa NaJCHHUs IpeaMeTa. JTO MO3BOJIAET CO3JaTh Ooliee
pEaTMCTUYHBINA 3BYKOBOM 3(P(EKT B UTpe, OTpPaKarolIMil MHTEHCUBHOCTb NaJCHUS

00BEKTOB.

Box Hit Sound 01

F Set Violume Multiplier

& on Component Hit (StaticMesh)

Normal Impulse @

i “-\ F Vector Length F Normalize to Range

®A Return Value I Return Value




CO0opka UrpoBoro ypoBHs

Ha nanHom sTamne Mbl UMeeM JIMIIThL HA0Op MEXaHUK, KOTOPhIE MOKHO MCIIOJIb30BATh
npu paszpaborke npoekra. HeoOxomumo co3garh camo UrpoBoe mnpusioxkeHue. [lo
[JIABHOM 3aJyMKe, HaM HEOOXOJUMO PpPa3MECTUTh OTAEJIbHBIE UIPOBBIE IUIOLIAIM,
CBSI3aHHBIC JIPYT C JAPYIOM BOPOTAMH, KOTOPBIE OTKPBIBAIOTCS IPU BEPHOM CyMMeE
KyOOB BHYTpH HUTpoBbIX Iuiardopm. Takke HyXHO NpuAyMaTh apuPMETHUECKHE
BBIPKEHHE, KOTOPbIE OBl pemian UrpoK OT YPOBHS K YPOBHIO. PacronoeHbl OHM C
BO3pacTaHUEM CIIOKHOCTH. CHavalla c IPUMEHEHUEM CII0KEHUS U BBIYUTAHMUS, a 3aTEM

C ACJICHUCM N YMHOKXCHHCM.

[TepBBIM [1€7I0M MBI pa3MellaeM CaMH HUTPOBBIC ILIOIIAIH, [0 KOTOPBIM OymeT
IepeMEIaThCsl UTPOK, OHM CO3J[aHBI U3 JICTAIOIIMX OCTPOBOB, KOTOpPhIC B ceOe yiKe
coneprkan Unreal Learning Kit. Jlamee MbI pa3meraeM BOpoTa, OT OJJHOTO OCTPOBA K
JIPYyroMy, TIpUA 3TOM HCIONB3Yys JECTHUIBI W KaMEHHBbIC IUIaTQOPMBI. 3aT€M MBI
pa3MmelnaeM miaThopMbl, B KOTOPBIC HTPOK OYJCT MEPEHOCUTh OOBEKTHI U B KOTOPBIX
OyeT MPOUCXOIUTH BEIYUCIICHHE CYMMBI KYOOB M ITOAKIIIOYAEM KaXIyro U3 maTdopm
K HY>)KHBIM BOPOTaM, Tak 4TOOBI IPH BEPHOM CyMME OTKPBIBAJICS JTOCTYII HUMEHHO B TOM
MecTe, B KOTOPOM 3T0 HeoOxoaumo. Jlanee psiioM ¢ Kaxka0W U3 UTPOBBIX TIaThopM

MBI pa3meliaeM KyObl oT 1 10 9 BKIIOUUTENBHO.

N3-3a Toro, 4To UTPOBHIE OIS, IO KOTOPHIM MEPEMEIIAETCSI UTPOK MO CYTH ITO
JIeTaronMe B BO3/yXe OCTPOBa, BCTAeT MPoOIemMa TOro, YTO UTPOK MOMKET CBATTUTHCS C
ATOTO OCTPOBA BHU3 WJIH K€ CIIy4YalHOM 00pa3oM cOpOCUTh BHU3 OAUH U3 Ky0OOB, 0€3
KOTOPOTO BEpPHOE 3HauYeHHE apu(METUYECKOTO BBIPAKEHUS HE ToyyduTcs. [lanHas
npo0iemMa pemaeTcs MOCTPOSHUEM orpaabl s urpoka. Ham HyxHO co3math
HEBUJAMMBI OOBEKT, 00JIaIatoNIui KOJTM3UEH, KOTOPBIM Obl HE MPOMYyCKadl HUYETO
CKBO3b ce0s. 3aTeM HEOO0XOJUMO PACCTAaBUTh ATOT OOBEKT MO BCEMY NEPUMETPY
UTPOBOM 00acTH KyAa Obl MOT' IMOMACTh UTPOK, Ma0bl M30€KaTh €ro mnajcHue u

HCBO3MOKXHOCTD IIPOJOJIKATH UTPY.
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(puc.23)

Takxxe HEoOXO0IMMO pa3HOOOpa3uTh Hall WUrpoBod mup. [dns sroro Oblia
no0aBiieHa TpaBa, KOTOpas HAHOCUTCA Ha MOBEPXHOCTh MTPOBOrO TOJIA Kak OBl C
MOMOIIBI0 KHUCTH, B KOTOPYIO MOXHO 3arpy3uTh MHOXECTBO BapHaHTOB
pacTuTeNbHOCTH, KoTopoi obmamzaer Unreal Learning Kit. 3arem Ha ciieHe MOXHO
pPa3MECTUTh pa3uuHble BuU3yalbHble 3G EKTh, HanpuMmep, 3GHEKTh JeTaromen
JUCTHI WJIM TIOTOKOB BETpa — 9TO HEIJIOXO pa3daBisieT OoOIMii BU3yadbHBIA CTHIIb

IMPHUIIOKCHHA.

2.5 Peannu3anusi My3bIKaJIbHOI/3BYKOBOM COCTABJISIIONIEH MPOEKTA

[Ipu pazpaboTke MpoayMBbIBAHHWE MY3BIKAJbHON COCTaBIISIONICH W 3BYKOBOTO
COITPOBOX/CHUS ABJISCTCS BAXKHBIM ACHEKTOM. DTH 3JEMEHThI MOTYT 3HAYUTEIBHO
MTOBBICUThH MPUBJICKATEIILHOCTD MPUJIOKEHHUS U TIOMOYb JIETSM JIy4llle BOCHIPUHUMATh
marepuan. HeoO0xoauMo  yuuTHIBAaTH  BO3PACTHYIO  KATETOpPUIO  JleTed U
COOTBETCTBOBATh UM IO CTUJIIO U HACTPOCHHUIO MY3BIKUA. 3BYKH B UTPE MOTYT OBIThH
VCIOJIB30BaHbI JIJI1 aKLIIEHTUPOBAHKS BHUMAHHUS IETEN HA BaXKHBIX MOMEHTAX, a TAKKE
JUIS YAY4YIIEHHUs] TOHUMaHUs WUIPOBBIX MpoueccoB. OQHAKO My3blKka W 3BYKH HE
JIOJKHBI OTBJICKATh JIeTel OT 00YyUEHHS U HE JOJDKHBI ObITh CJIUIIIKOM TPOMKUMU WU

HA30UJIMBBIMHA.
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[Ipu pa3paboTke MpUIOKEHUS, B XOJ€ peau3alii 3ByKOBOU COCTaBIISIOIICH

OBLI pPCaJIN30BaH pAJd 3ada4:

1. 3BYyK XOJHOBI TEPCOHAXKA, MPHUYEM 3BYK XOIbObI ObUT peamn30BaH TaKUM
o0pa3oM, 4TO MPU CMEHE TUIIA TOBEPXHOCTH IO/ HOTaMH MIEPCOHAXKa MEHSETCS U 3BYK

Ha TOT, KOTOPOMY XapaKTE€pPEH JaHHBIN TUII IOBEPXHOCTU

2. beim noGaBiieH 3BYK MMaJieHUS MPEIMETOB, KaK M B CiIydae ¢ XOJbOOW 3BYK
JIOJKEH OTJIMYAThCS B 3aBUCUMOCTH OT TOTO KaKOW MOBEPXHOCTH KacaeTcs MpeaMET,
a Tak)Ke TOMHUMO 3TOT0 HEOOXOUMO, YTOOBI 3BYK KOPPEKTHO OTpadaThIBaJI CKOPOCTh

C KOTOPOU ITAJIAET MPEIMET TEM CAMBIM PETYIUPYS €Er0 TPOMKOCTD

3. Pean3oBaH 3ByK OTKpBITUSA IBEPEU, a TAKXKE 3BYK CUTHAIU3ZUPYIOLIHUNA O TOM,
YTO YpPOBEHb MNpOoHAeH. BaxkHbIM ycioBHEM ObLUIO, YTOOBI 3BYK OTKPBITUS ABEpEH
3aTUXAJI [IPU YAAICHUH.

4. PeanuzoBana oHOBas My3bIKa, a TAK)KE (POHOBBIE 3BYKH OKPY)KEHUS.

2.6. TecrupoBanue

— 103a0UTUTU-TECTUPOBAHHUE:

TecTupoBaHue rI1IaBHOT0 MEHIO:

B xone pa3paboTKu NpUIIOKEHHS «KMATEMATHKA B UTPE» OBLIO MPOBEAECHO F03a0UINTH

TECCTHUPOBAHUC!

e [lpoBepun HaBUTAIMIO ¥ TOHATHOCTH TOJIB30BATEIHCKOTO MHTEpdeiica

I'’'IaBHOI'O MCHIO.

o Orenun yao0CTBO HACTPOMKH TPOMKOCTHM 3ByKa M JAPYTHX IapaMeTpOB.

Yo6eawnics, 4To U3MEHEHHUS B HACTPOMKAX MPUMEHSIIOTCS KOPPEKTHO.
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e [IpoBepun pabOTy KHOMOK M 3JIEMEHTOB YIPABICHUS B TJIABHOM MEHIO.
YOenuicsa, YTO OHHM pEArdPYIOT HA HAXKATHAA TIOJH30BATENS M BBIMOJTHSIOT

COOTBCTCTBYIOIIHC ﬂCﬁCTBHH.

e OueHua BU3yalbHOE OGOPMIICHHE M 3CTETUYECKOE BOCIPHUITHE TJIaBHOTO
MEHIO. YOeauics, 4TO OHO COOTBETCTBYET OXKHJIAHMUSM TOJb30BaTelied U 0OIen
TEeMaTUKe NpUIoKeHus. B ciydyae nanpHenIero pa3BuThs NpoeKTa, MOKHO YIIyUHUIIIb

06H1Hﬁ BH3yaHBHLIﬁ CTHJIb I'JIaBHOT'O MCHIO.

TecTtupoBanue 6a30BbIX BHYyTPUMTPOBbIX MEXaHUK:

e [IpoBepui GpyHKIIMOHATBLHOCTH IEPETACKUBAHUS KYOOB CO 3HAYEHUSMHU TGP OT
1 no 9. Y6enuncs, 4yTo KyOBbl MEpeMENIAlOTCs IJIaBHO U TOYHO B COOTBETCTBUU C
JEUCTBUSIMH TTOJTH30BATEIIS.

e [lpoBepun B3auMoJeHCTBHE C 00JIACTHIO, B KOTOPOM KyOBlI CKIJIAJIBIBAIOTCS U
pemaerca apuMETUUYECKOE BBIpaAKEHHE. YOeausics, 4YTro o00JacTh MPaBUIIBLHO
pacnio3HaeT U oOpabaTbiBaeT mepeMelieHne KyOOB M pelleHrue apupmMeTHdecKux
MIPUMEPOB.

e [IpoBepuri KOPPEKTHOCTH BHIYMCICHUN W BEPHOCTH PEIICHUS apu(PMETHISCKUX
puMepoB. YOeauics, 4YTO MPUIIOKCHHUE JaeT MPaBWIbHBIC OTBETHI U pearupyeT Ha
HEIpaBUJIbHBIC PEIICHUS.

e [IpoBepua MeXaHW3M OTKPBITHS BOPOT U MEpexoa K CICAYIONEMY UTPOBOMY
YPOBHIO TIPU TPaBUILHOM pEIICHWH. YOEIUyCsA, YTO WTPOK MOJKET IPOJ0KAThH
MIPOXOKJICHHUE UTPHI O€3 TTPodIeM.

OIIeHKa NPOM3BOAMTEIbHOCTH IPUJIOKECHHUS .

35



O1eHIIT UCTIOJIB30BAHUE PECYPCOB, TAKUX KaK MPOIECCOP, MAMSTh U rpadpuueckast
IPOU3BOAUTENLHOCTh. Y OEAWICSA, 4YTO TMpHiIoKeHne dS(HPEKTUBHO HCIONb3YyeT

pPECYPCHI U HE BBI3BIBAECT HEMPUEMIIEMOM HATPY3KH HA YCTPOMCTBA.

3. Tpe6oBaHus K MporpaMMe UJIM MPOrPAMMHOMY U31eJIHIO

3.1. PazpaGoTka rjiaBHOr0 MeHIO.

Pa3paboTka TIJIaBHOTO MEHIO HAYMHAETCS C IIOMCKAa OCHOBHBIX KHOIIOK,
NOAXOMSIINX BU3YaJbHOMY CTHJIIO WIPbl. B OTKpPBITOM JOCTyIlE CYIIECTBYET
MHO’K€CTBO I1a0JIOHOB B Pa3JIMYHBIX CTUIISIX U cpa3y 6e3 oHa, YTO MO3BOJISET OBICTPO
pa3zenuTh n300pakKeHUe Ha OTAEIbHbBIE KHOMKU U UCIOJb30BaTh UX B CBOEM MIPOEKTE.
Janee mbl pa3meniaeM ux B Widget, koTopsiii OyeT OTPUCOBBIBATHCS, MIPU BBI3OBE
IJIaBHOTO MeHI0. B okHax Mbl pasmemaem Hagnucu: «Urpate», «OOyuvaromiee
npuioxenuey, «Hacrpoiiku» u «Bbeixoa». BHyTpr KHOMOK, KOTOPbIE MbI I0OABUIH
panee. Taxke HEOOXOAMMO J00aBUTh BapMaTUBHOCTH HallMM KHomkam. Buttons B
Unreal Engine, moapa3zymMeBarOT BO3MOKHOCTh UX U3MEHEHHS ITPH HABEACHUN Ha HUX
MBIIIM ¥ Ha)XKaTUU. bpuin 100aBiIEHBI BapUaHThI TEX K€ CaMbIX KHOIOK, YTO ObLIN
CO37laHbl paHee, TOJIbKO C Oojiee SIPKUM TEKCTOM, JJIi TOTO YTOOBI UTPOKY OBLIO

IIOHATHO, KOT'Ta OH HABOJAUTLCA Ha KHOIIKY, YTO OHA aKTHBHA.

Peanuszanus GyHKIMOHATA MEHIO HauMHAETCS ¢ go0aBieHus Hoael OpenlLevel
(By Object Reference), kotopas ccbutaeTcsi Ha KHOTIKY «MrpaTh», TeM caMbIM J1aBast

BO3MOYKHOCTB 3aIIyCKATh HAlll YPOBEHbB ITPY HAXKATUU KHOIIKHU.

Jlanee HeoOxoaumo a00aBUTH (PyHKIMOHAN KHOMKE «Bbixom». s Hee Mbl
noakrodaeM Hoay Quit Game. JlanHas HOJla OTBETCTBCHHA 3a BBIKIIOUYCHHUS YPOBHSI,

YTO Y MO3BOJISIET BBIMTH U3 UTPHI.
— 3BYKOBOM (DYHKIIMOHAJI TJIABHOT'O MEHIO:

® peryJupoBKa I'POMKOCTH;
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JIJis peanu3anui HACTPOMKH YPOBHS TPOMKOCTH B Wrpe HeobOxoxaumo B Widgets
MOJI3YHOK, KOTOPBIM OYET BO3MOXKHOCTh PETYJIMPOBATh OOIIYI0 TPOMKOCTD UTPHI. 3a
u3MeHeHHe TMoj3yHKa otrBercTBeHHa Hoza On Value Changed. [lamee oHa
noakirodaercs k Hoje Set Sound Mix Class Override, ona Hy»Ha JUIsl TOTO YTOOBI
KOHKPETHO 0003HAYUTh KaKHE KJIacChl 3BYKOB OyIyT H3MEHATHCA. Bee 3ByKH, KOTOphIE
€CTh B HWIPE 3allMCBIBAIOTCS B KIACCHI, 3TO HEOOXOIUMO JJIsi TOro 4ToObI Oblia
BO3MOXKHOCTh Pa3JelInTh 3BYKH M CJeaTh BO3MOXKHOH HACTPOWKY OTACIBHBIX
3BYKOBBIX 3JIeMeHTOB. Ho cama HacTpoiika 3ByKa 3To eliie He Bce. Ha manHHOM MOMEHTE
perynupoBka yxxke OynmerT padoTaTh, HO KaK TOJBKO MEHIO OYyJIeT 3aKphITO, 3BYK
BEPHETCS K M3HAYAJILHOMY 3Ha4YeHHI0 TPOMKOCTH. [103TOMY HaM HE0OX0IMMO CO3/1aTh
BO3MOJKHOCTh COXPAaHEHHs 3HA4YeHHs TrpoMKocTd. Jlus »sToro oOo3HauaeM
nepeMeHHyro «Save Namey» koropyio mojakimodaeM k Hoje Does Save Game EXist,

KOTOpas 3anmuchiBaeT String 3HaYeHUE B IEPEMEHHYIO.

®uHanbHbIN (YHKIIMOHAT TJIABHOTO MEHIO BBITJISIAUT CJICIYIOMIUM 00pPa30M.

(puc. 24)
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3.2. TpeboBanusi K UHPOPMALMOHHON U MIPOTPAMMHO COBMECTUMOCTH

— urpa noinkHa padorats nog OC cemeiictBa Windows

3.3. MuHuUMAaJIbHbIEe CUCTEMHBbIE TPeOOBAHUSA

— OC: Windows
— onepatuBHas namsTh: 4 I'b;

— KJIaBHATypa, MBIIIb.

4, OHeHKa BAapUAaTUBHOCTHA UCIIOJb30BaAHUA pa3p360TaHHux CHUCTEM.

Mo>xHO OLICHUTD paBH006pa3He HCIIOJIb30BaHUA pa3pa60TaHH1>1x CHCTCM B

IIPUITO0KCHNHA «MaremaTtuka B HUIrpce» CJICAYIOIIUM 06pa30M:

4.1. OueHka BApUATUBHOCTH NPHU UCHOJIb30BAHMU APU(PMETHUECKHUX ONePaIUii:

Paznuunbie onepanuu: BxiroueHue pa3ziauyHbIX apUPMETHUYECKUX Olepalui,
TaKuX KaK CJIOKCHUE, BBIYUTAHHE, YMHOXXECHHE W JCIICHUE, IT03BOJINT WIPOKY
CTAJIKMBAThCA C Pa3sHbIMU THUIIAMHU IIpUMepoB. Harmpumep, Ha 0JHOM ypOBHE UIPOKY
MOET OBbITh MPEJIOKEHO PEIIUTh MPHUMEPHI, COAEPX AIIME TOJbKO CIOXKEHUE U

BbBIYUTAHUC, @ HA APYTI'OM YPOBHC - IPUMEPLI C YMHOXKCHUEM U JCICHHUCM.

Pasnoe umcnmo kyOoB: Bapuanus B umcie KyOOB, KOTOpPBIE HTPOK JOJIKEH
NepeTacKuBaTh W HCIIOJNB30BaTh JUIA PEIHICHWS TMPUMEPOB, MOXKET J00aBUTH
pazHooOpasue B UrpoBoi mporiecc. Hampumep, Ha 0THOM YPOBHE MOXKET OBITH BCETO
HECKOJIbKO KyOOB, a Ha JPYroM - 3HAYUTEIBHO OOJIbINE, YTO MOTPEeOyeT OT UTPOKa

Ooiee THIIATCJIbHOT'O INIAHUPOBAHWA M OLICHKH.
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BapuanTtsl pacnonoxenus KyOoB: Pa3nuyHble BApHaHThI PaclonokeHus! KyOoB
Ha WIPOBOM IIOJIE MOTYT CO34aTh pa3HOOOpa3ve B PEIIECHUU aApU(PMETHUECKUX
npumepoB. Hanpumep, Ha 0JHOM ypoBHE KyObl MOTYT OBITh PaCIOJIOKEHbI B IMHUIO,

a Ha IPyroM - B CIIy4aifHOM MOPSIIKE WK B BUJIE TPYIIIL.

VYBenunuenue cnoxxHocTu: [1o Mmepe npoABMKEHUS UTPOKA YEPE3 YPOBHU, MOKHO
IIOCTEIIEHHO YBEJIMYMBATh CIIOKHOCTh apU(PMETHUECKUX MPUMEPOB. IDTO MOMKET
BKJIIOUATh YBEJIIMYEHUE YUCIIOBOIO IMana3oHa, 100aBjieHue 00Jiee CII0KHbIX Olepalui
WIM YBEJIWYEHUE KOJUYECTBA IPHUMEPOB, KOTOPHIE HUIPOK [OJDKEH PEIIMTh 32

OI'paHUYICHHOC BpPCMA.

4.2. OueHKa BAPUATHUBHOCTH € TOUYKH 3PeHHs 1U3aiiHA YPOBHeii:

N3MmeHenune pazmepoB u popMbl HTPOBOTO MOJISA:

[IpennaraTs UTPOKY YPOBHU C pa3HBIMU pazMepaMu U (popMaMu UTPOBOTO OIS
MOXeET 100aBUTh pasHOOOpasue B UTrpoBOM mporecc. Hampumep, ypoBeHb MOXET
UMETh KBaJIpaTHOE, MPSAMOYTOJIbHOE WM Jake HEOoObIYHYyI0 (opmy Tmousi, YTO

moTpedyeT OT UrpoKa aJanTallid CBOMX JEHCTBUN U CTpaTETUH.

JlobGaByieHrEe MPEeNSITCTBUIA:

Pa3menienune npemsITCTBUN Ha UTPOBOM I0JI€, TAKUX KaK OJIOKW WJTU TIPETPaIbl,
MOKET CO3/7]aTh JIOMOJIHUTENbHBIE BBI3OBBI JJIA UTpoKa. Hampumep, UTpok MOXKeET
CTOJIKHYTBCSI C TIPETSTCTBUEM, KOTOpOE OJOKHUPYET AOCTYI K OMpeaeIeHHBIM Ky0am
WIM OTrpaHWYMBaeT TMepeMellleHne To0 Toio, TpeOys Oornee THIATEIHHOTO

INIAHUPOBAHK U BBIIIOJIHCHUSA 3a/1a4.

JloO0aBi1eHHEe TONOJHUTEIbHBIX 3JIEMEHTOB:
BxirtodueHue TOMONMHUTEIBHBIX 3JEMEHTOB, TaKMX KaK KHOIIKHM, BBIKIIOYATEIU
WM CIEelUalbHBIe OJOKH, MOXKET JI00aBUTh pa3HoOOpaswe B HMIPOBOM IIporiecc.

Hanpumep, Ha ypoBHE MOTYT ObITh pa3MelIE€Hbl KHOMKHU, KOTOPbIE aKTUBUPYIOT WM
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OTKJIIOYAIOT OIpeAeJIeHHbIE YacTH IoJisA, Tpedys OT HrpoKa CTPATErHuecKOro

HCIIOJIB30BAHUA 3TUX 3JICMCHTOB IJIAA PCIICHUA apI/I(l)MeTI/I‘IeCKI/IX IIPpUMCPOB.

Bapuauus BuU3yajabHoro opopmiieHus:

Bapuanus BuszyasbHOro OQOpMIIEHHS YpOBHEH MOXKET TakKe CO3/1aTh
pazHooOpa3ue B WIpoBOM ombiTe. Hampumep, KaIblii ypOBEHb MOXET HMETb
YHHUKAJIbHBIC I[BETOBBIC CXEMbI, T€Mbl WJIH (POHBI, YTO TMOMOXKET OTIUYUTH OJHMH

YPOBEHB OT APYroro u J00aBUT BU3yaIbHOTO UHTEpECa JJIsl UTPOKa.

Pa3HooOpa3ue ypoBHeH U Au3aliHA YPOBHEMH:

OT0 TOMOXEeT YOeouThCsA, YTO UIPOKY MpeasiaraeTcss JI0CTaTOYHOE
pa3zHooOpasue cpen, riae oH OyaeT pemars apudMeTudecKkue npuMepbl. ITO CO3acT
OLIlYLICHUE IIPOTPECCHM U  YBJIEKATEIBHOCTH, IIOCKOJBKY KaXKIbIi YpPOBEHb

MMpCaACTABJIICT HOBBIC BBI3OBBI 1 BOBMOKHOCTH AJIA UI'POKaA.

4.3. OueHKa BApHATHBHOCTH € TOUYKHU 3PeHHs PA3JIUYHbIX HTPOBbIX MEXAHUK:

JlonoJITHUTeIbHBIE 3J1eMEHThI YIIPABJICHUA:

JloGaBieHne AOMOJHUTENBHBIX AJIEMEHTOB YIPABICHUS MOXET 000raTUTh
refiMIuiel U MpeAoCTaBUTh WUIPOKY OoJiblie BO3MOXHOCTeW. Hampumep, BmecTo
IIPOCTOTO MEpPEeTacCKMBaHUsA KyOOB MOXHO J00AaBUTh BO3MOXHOCTb BPAILECHUS WM

MacmTabupoBaHus KyOOB, UTO pACIIMPUT BAPUATUBHOCTH IEWCTBHUI UTPOKA.

Hcnoan3oBanue cienyajbHbIX 0JIOKOB:

Bxomrouenue crienuaabHBIX OJIOKOB C YHUKAIBHBIMA CBOMCTBAMHU U (DYHKIIHSIMHU
MOXET M00aBUTh pa3sHOOOpa3We B MTpOBOM mporiecc. Hampumep, MOKHO T00aBUTH
0JIOKH, KOTOPBIC M3MEHSIIOT 3HAYCHHS KyOOB, OJIOKH-TIPETISITCTBUS, KOTOPHIE HYKHO
00XONUTh, WU OJIOKU-OOHYCHI, KOTOPBHIC TPEIOCTABISIIOT  JOMOJHUTEIHHBIC

BO3MOKHOCTH UTPOKY.
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Buinsinue UTPOKA HA UTPOBOE TOJIe:

[TpenocTaBiieHne WIPOKY BO3MOXHOCTH BIMATH Ha WIPOBOE IIOJIE M €ro
COCTOSIHHE MOXET T00aBUTh MHTEPAKTUBHOCTH M BApUAaTUBHOCTH B UTPy. Hampumep,
UTPOK MOXET UMETh CIIOCOOHOCTh MEHSATH MECTOIOJIOKECHUE OIPEICICHHBIX OJIOKOB

HJIK CO3aBaThb BPCMCHHLBIC HHaT(i)OpMBI T JOCTUXKCHU A ueﬂeﬁ.

ITocTenennoe BBC€JICHHEC HOBbIX MEXaHHUK:

IIo MCPC IPOABHKCHUA HUI'POKA 4YCPC3 YPOBHHU, MOKHO IIOCTCIICHHO BBOJHTH
HOBBIE MEXAaHHUKH M DJIEMEHTBHI T'eMIuIes. OTO ITOMOXKET moAACPKUBATh HMHTCPCC
HUI'POKAa M CO3daBaThb OIONYIICHHUC IIPOTPCCCHUU. HaanMep, Ha Ha4YaJIbHBIX YPOBHAX
HUI'POK MOJKCT TOJIBKO IICPCTACKHUBATDb KY6I)I, a Ha OoJtee IMPOABUHYTBIX YPOBHAX MOT'YT

ITOABJIATHCA HOBBIC DJICMCHTBI U IICI>'ICTBI/IH.

4.4. OnleHKa BADHATHBHOCTHU C TOYKH 3PEHUSI HTPOBOTIO ONbITA:

CkopocTh Urphl:

JlaTb BO3MO>KHOCTH I0JI30BATEII0 HACTPOUTH CKOPOCTb UIPHl MOXKET OBIThH
MOJIE3HO JJIsl T€X, KTO MPEANOoYUTaeT 0oJiee ObICTPHIA MM MEJICHHBIA TEMIT UTPHI.
Hekotopble UIpOKH MOTYT MPEANOYnTarh 00Jiee BBI3BIBAIONIUN U JUHAMUYHBINA
reiimiuiel, B TO BpeMsl Kak APyrHe MOTYT NpeArno4YuTaTh OO0Jee CIOKOWHBIA U

paccaabIsSIOMIUMA OTIBIT.

BpemeHHbIe OrpaHHYeHMS:

JlaTh BO3MOYXHOCTH TIOJIb30BATENII0 HACTPOUTH JIJIUTEIBHOCTh BPEMEHHBIX
OTPaHUYCHHH HAa YPOBHE MOXKET OBITh IOJIE3HBIM JJIS TEX, KTO MPEANOYUTACT OoJiee
HAIpPSHKEHHBIM W OBICTPBIA TeHMIUICH uiu, HAaoOOpoT, Oosiee paccinablieHHBIN |

HETOPOIUIMBBIA MOJXO/] K PEIICHUIO apu(PMETUIECKUX IPUMEPOB.
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OO1ast oreHKa BapUaTHBHOCTU B MPUJIOKEHUH «MaremaTuka B uUrpe» Oynaer
ONPENEIATECS CUHEPTHEN BCEX IIEPEYUCIICHHBIX aCIEKTOB: BAapUATHUBHOCTBIO B
apu(MeTHyeCKuX onepanusax, AU3ailHOM YPOBHEW M MCIIOJIB30BAHUEM pPa3IMYHBIX
UTpOBBIX MexaHuK. KoMmOumHUpOBaHHOE BO3ACHUCTBHE OSTUX (PAKTOPOB CO3/AaET
MaKCHMaJIbHO pa3HOOOpa3HbIi UTPOBOM OMBIT, KOTOPBIM CIOCOOCTBYET NOIEPKAHUIO

WHTEpEeCca UTPOKA HA NMPOTSHKEHUH BCEU UTPBI.
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3AKJIFOYEHHUE
Ilenp maHHO#W BBIMYCKHOM KBalW(PUKAIIMOHHOW pPabOTHl 3akKio4aniach B
Pa3zpaboTtke oOyuaroimero urpooro mnpuioxkeHuss Ha Oaze Unreal Engine u ee

mocjicayromass OICHKa O6pa3OBaT€JIBHOFO IIOTCHIOMAJIA.
I[J'ISI pCUICHUA 3TOT0 BOIIpOCa aBTOPOM ,HaHHOﬁ pa6OTLI OBLIO CACIIaHO CICAYIOIICC:

1.IlpoBenen aHamm3 oOpa3oBaTENBHBIX 3a7a4 W IeJeh: ABTOp OIpemeul
oOpa3oBaTeNpHBIC 33Ja4ll W IeJH, KOTOphbIe JODKHO peliath pa3paboTaHHOE
MPWIOKEHHE. DTO TO3BOJIWIO C(HOKYCHpPOBAThCA Ha pa3paboTke (yHKIMOHANA U

KOHTEHTA, MOJIJICPKUBAIOIIUX 3TH 3a]]a4U U 1EJIH.

2.IlpoBeneHn aHanu3 MpeAMETHOM 00JacTH, CBsI3aHHOM C OOy4YeHHUEeM U
MCII0JIb30BaHUEM UTPOBBIX TEXHOJIOTUN B 00pa30BaHUU. ABTOPOM ObLIM PACCMOTPEHBI

CICAYIOIIHNC aCIICKThI:

e Teopernueckuii 0030p: bbula u3yueHa cCymiecTBYIOIIas JUTeparypa U
UCCJIEIOBAHMSI, KACaloIIMecs] MPUMEHEHHUs WTPOBBIX TEXHOJIOTMUA B 0Opa30BaHUMU.
beimn mpoaHanu3upoBaHbl OCHOBHBIE KOHLEMIIMU, METO/Abl U TEHJEHIIUU B JIAHHOU

00J1aCTH, a TaKKe X NOTEHLMAI ISl YIy4YlleH!s: 00pa30BaTeIbHOTO IpoLecca.

e JlpeumymiecTBa UIpOBBIX TEXHOJOTMH B 0OydeHUHU: bbuiM wHcciienqoBaHbI
MPEUMYILECTBA UCIOJBb30BaHUSI UTPOBBIX TEXHOJIOIWH, Takux kak Unreal Engine, B
oOpa3oBaHuU. BblIu BbISBIEHBI Takue (PaKTOpbl, KAaK MOBBIIIEHWE MOTHUBALUU U
BOBJICYEHHOCTH YYalIUXCs, PA3BUTHE KPUTUYECKOIO MBIIUICHUS W MNPOOJIEMHOIO
MBIIUICHUS, YJIYYLIEHHE BU3YAJIbBHOTO W CEHCOPHOIO BOCIPHUATHS, a TaKKe
BO3MOXKHOCTM JUIA CO3JAHUsA MHTEPAKTHUBHOTO U HMHAMBUIAYAIM3UPOBAHHOIO

oOy4eHus.

e [lpumeHeHHE UTPOBBIX TEXHOJIOTMM B pa3IM4HBIX 00pa3oBaTelIbHBIX cdepax:

bputo mpoBeneHO HCCeqOBaHWE MPUMEPOB MPUMEHEHUS HWIPOBBIX TEXHOJOTHU B
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pasnuYHBIX 00pa3oBaTeNbHBIX cepax, TAKUX KaK MIKOJIHHOE 00pa3oBaHUE, BHICIICE
oOpa3oBaHne U TMpodeccHoHaNbHOE O0y4deHHe. bbu paccMOTpeHBl KOHKPETHBIE
IPUMEPHI TIPOEKTOB, KOTOPHIC YCIEITHO HCIOIb30BaIM WUTPOBBIC TEXHOJIOTUU IS

JOCTHKEHHSI 00pa30BaTENbHBIX LEIEH.

e Bri6op Unreal Engine: ABTop npoBen aHaiu3 NpEeUMYILECTB U BO3MOXKHOCTEH
Unreal Engine B koHTekcTe 0Opa3oBaHusA. Beutu BbIFeNeHbl Takue (PakTOphl, Kak
MOIIHBIM BHU3yalbHBIM pemakTop, mnoanepkka VR u AR, mmumpokuii HabGop

WHCTPYMEHTOB U PECYPCOB JIJIsl pa3pabOTKU 00pa30BaTEIbHBIX MPUIOKECHHI.

4. B xole BBITYCKHOM KBaJIM(PUKAUIUOHHON pabOThl OBUIO CHPOEKTUPOBAHO WU

pa3paboTaHo o0yJaroliee HrpoBoro NpuioxkeHue Ha 6asze Unreal Engine 5.1

3. PaCCMOTpeHBI OCHOBHBIE TeXHHYeCcKHe Bo3MoxkHocTu Unreal Engine, a TaKiKC
IIPOBCICHA OLICHKA o6yqa10mero MOTCHIOMAaIa JTAHHOI'O UTPOBOI'0 ABH)KKA HA IIPUMEPC

pa3paboTKe 00yJaronIero UTPOBOTO MPUIIOKEHUSI.

Takum 00pa3oMm, TIOCTaBJICHHBIE 3aJaud TOJHOCTHIO PEIIeHBbl, HUTPOBOE
NpWIOKEHUE pa3paboTaHO, TMPOU3BEJAEHA OIeHKa OOydYaroIiero IMoTeHIManla,

CJIEIOBATEIBLHO, 11€JTh BBIMTYCKHOW KBATM(UKAITMOHHON PabOThI IOCTUTHYTA.
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HNPUJIOKEHHUE A:

1.Haznayenue pa3padoTku

I[I/IHJ'IOMHaH pa60Ta ABJIACTCSI KOMIUICKCHBIM ITPOCKTOM, KOTOpBIﬁ OXBAaThIBAcCT

Bce craguu paspadotku [10.

2.Cragnu ¥ 3Tansl pa3padoTku

2.1. Co3nanue u npopadoTKa Uaer MPUI0KECHUS

— MIPOJIyMbIBaHUE TIEPCOHAXKA U €r0 OKPYKeHUS (MpOoayMbIBaHNUE rpadudecKoi 4YacTu

MIPOEKTA);
— IPOyMbIBaHUE MY3BIKAIBHOM COCTaBJIsIONIEH TpoekTa (PoHOBas My3bIKa, 3BYKH).
— IIPOyMBIBAHHE OCHOBHBIX UTPOBBIX MEXaHUK

— MPOAYMBIBAaHUE JIH3aiiHA YPOBHEH, KOTOpbIE OyIyT OTBEYAaTh OOYYAarOLIUM LIEJISIM

UTPOBOTO MPUIOKEHUS

2.2. Boi0op aBuKKA

— ITpunoxenue OyaeT co3nano Ha 6a3e urposoro asmwxka Unreal Engine 5

2.3. Peanm3anus rpadpuueckoro KOMInOHEHTa UTPbI

— pa3paboTKa OKpyXKeHHUs repost (JIoKaluu, 0ObEeKThI 1JI1 B3aUMOJICUCTBUSA);

— CO3/IaHUE YPOBHEU
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2.4. PazpadoTka NporpaMMHOI0 KOJa UIPbI

- U3y4YeHHe HEO00XOIUMOK TUTSL pa3paboTku JIOKYMEHTAIINH;

- pa3pa60TI<a HCIIOCPCACTBCHHO IIPOIrPaMMHOI'O KOJA UI'PHI,

— Co3nanne 0a30BBIX MEXaHUK, OTBEYAIOIIMM LEJISIM HIPOBOIO OOYyYaroIllero

IMPUITIOKCHUA

2.5. Peasmm3anusi My3bIKAJIbHONH/3BYKOBOI COCTABJISIOLIEH MPOEKTA

— Tlouck mwnu co3ianue OCHOBHOUM (POHOBOM MY3BIKH;
— CO60p 0CHOBHBIX (DOHOBBIX 3BYKOB

— Ilouck unm HammMcaHue MY3BIKH JJIA TJTIaBHOTO MCHIO U JIsSI TUTPOB,

— BHenpenne My3bIKaIbBHOTO KOMIIOHEHTA UT'PBI B IIPOEKT;

2.6. TectupoBanme

— 103a0UTUTU-TECTUPOBAHHUE:
TECTUPOBAHME TTTABHOTO MEHIO;
TEeCTUPOBaHUE 0A30BBIX BHYTPU UTPOBBIX MEXAHHK;

3.TpeGoBaHus K nporpamMme Wi NPOrpaMMHOMY H3/1€JTHIO

3.1. TpeboBanusi K QyHKIIHOHAJIBbHBIM XaPAKTEPUCTHUKAM
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— 3BYKOBOH (DyHKITMOHAI:
a) peryanupoBKa TPOMKOCTH;

— BHYTPUUTPOBON (DyHKIIMOHAI:
a)cucTeMa B3aUMOJECUCTBUS UTPOBBIX OOBEKTOB;

— uHTep(delic moIb30BaTENs:
a) TJIaBHOE MEHIO;

3.2. TpeOoBaHus K MH(POPMANUOHHOM M MPOTrPAMMHOM COBMECTUMOCTH

— urpa goyxHa padotats noj OC cemeiictBa Windows

3.3. MuHuMMAaJIbHbIE CHCTEMHbIE TPeOOBAHUS

— OC: Windows
— onepatuBHas namsaAth: 1 I'b;
— KJIaBUATypa, MBIIIIb.

50



