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Co3nanne KOMNBIOTEPHOI Urpbl «MaTeMaTH4ecKas menouka» Ha Unity

Tonybesa Eeeenus Ilasnoena
Ipuamypckuii 2ocyoapcmeennwiii ynugepcumem umenu [llonom-Anetixema
Cmyoenm

AHHOTALIUA

Llenp cTaTby — CO3aHME KOMIIBIOTEPHOM UIPbl «MarteMaTrnueckas LEIoYKay Ha
Unity. Jlns co3nanus urpsl Obla UCIOJIb30BaHa KpoccIiaTpopMeHHas cpeaa AJis
co3maHusi MHTEepakTHBHBIX 2D- u 3D-mpunoxennit Unity, koropas mo3BoJseT
co3gaBaTh 2D-Urpel, MUCHONB3Ys] MOIIHBIM (DU3MUYECKUH JBUKOK W BHU3yaJIbHBIE
UHCTpYMEHThl. B pesynbrare paOoThl OblIa CO34aHAa KOMIIBIOTEpHAs uUrpa
«MaremMatnueckas LIETI0YKay.
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Creating a computer game ""Mathematical Chain™ using Unity
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Abstract

The purpose of the article is to create a computer game "Mathematical Chain" using
Unity. To create the game, we used the cross-platform environment for creating
interactive 2D and 3D applications, Unity, which allows you to create 2D games
using a powerful physics engine and visual tools. As a result, we created a computer
game called "Mathematical Chain."
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1 Beenenue

1.1 AKTyaibHOCTH

CoBpeMeHHOE 00pa3oBaHHe TNEPEKHUBACT ATal TIIYOOKOW HUGPPOBOU
TpaHchopMaIiK, KOTOpasi MpeArnoaraeT npuMeHeHrne B 0Oy4eHUH UU(POBBIX U
CMEUIaHHBIX TEXHOJOTUH, pa3pabOTKy HMHTEPAKTUBHBIX (opM oOydeHHus W
IMPOCKTUPOBAHUE HOBBIX LHU(PPOBBIX CpPeACTB 00yuyeHus. B  koHTekcTe
NpernojlaBaHusl ~ MareMaTUKd  UU(POBU3ALMS  OTKPHIBAET  MPAKTHYECKHU
HEOTPaHWYEHHbIE BOBMOXHOCTH JUIsl BU3yallu3alluu a0CTPaKTHBIX MOHATHH, Jeias
oOpa3oBaTenbHBIN Mpolecc 601ee HHTEPECHBIM U AOCTYNHBIM. OHAKO, HECMOTPS
Ha HaJIMYME IUPOKOT0 CHEKTPa HU(PPOBBIX HHCTPYMEHTOB - 3JIEKTPOHHBIX KYPCOB,
UTPOBBIX TUTaTPOpM, 0Opa30BATEIBHBIX KBECTOB W OOYyYaAIOIIMUX MPOTPaMM, -
COXpaHsAETCs OCTpas MOTPEeOHOCTh B pa3pabOTKe HOBBIX, CHEIHMATM3UPOBAHHBIX
CpeICcTB OOydYeHHusi, KOTOpbI€ OJHOBPEMEHHO CHOCOOCTBOBalM Obl PA3BUTHUIO
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MaTEeMaTHYECKUX YMEHUH YYalluxcsi U COOTBETCTBOBAIM 3ampocaM Iu(ppPOBOTro
noKoJieHus! K hopme rnogauu uHGopMaIuu.

[IpotuBopeune MeXIy TPAAUIUOHHBIMH  METOJAMH  NPENOJaBaHUS
MaTeMaTUKU U OXUJAHUSAMHU COBPEMEHHBIX YYalIUXCs SBIAECTCS OJHUM U3
KJIIOUEBBIX  BBI3OBOB 0OO0Opa3oBaHusA. MaTemMaTMka 4YacTO BOCIPUHUMAETCSA
HIKOJIbHUKaMU KaK CIIOKHBIA M HEUHTEPECHBIM MpEeAMET, a ydalluecs HEepPEeaKo
OCBaMBalOT apu(METUYECKUE ONEpaldyd, HO UCHBITHIBAIOT TPYIHOCTH C UX
OPUMEHEHHEM B pEalbHBIX JKM3HEHHBIX CHUTyalusXx. B »TuxX ycnoBusax
reiiMudukanus oO0ydeHHs] MaTeMaTHKE BBICTyNMaeT 3(PPEKTUBHON TEXHOIOTHEH
peanu3anuu 1udpoBoi TpaHchHOpPMAIH, TTO3BOJIIONICH Pa3BUTh Y IIKOJIHHUKOB
MaTeMaTHYECKUE YMEHUSI TMOCPEIACTBOM HIPOBBIX HU(PPOBBIX TexHomorumit. Kax
CHpPaBEyIMBO OTMEUYAETCS] B COBPEMEHHBIX HCCIIEJIOBAHUAX, UTPOBbIC MEXAHUKH B
00pa3oBaHUU - ATO HE MH(MDAHTUIIN3ALINS, a €T0 aKTyaJIu3allusl.

Oco0yr0 3HaYUMOCTh TIpUOOpeTaeT pazpaboTka MUGPOBBIX TUIAKTUYECKUX
UTp, TOCKOJBKY OHU CTUMYJUPYIOT KOTHMTHUBHYIO AKTUBHOCTH, Pa3BUBAIOT
JIOTUYECKOE MBIIIJIEHHE U TOBBIILIAIOT MOTHBAIMIO K 00ydeHuto. MccnenoBanus
NOJTBEPXKJAIOT MOTEHLMAA TAaKUX WIp B (POPMUPOBAHUU Yy ILIKOJIHHUKOB
MaTEeMaTUYECKUX M JIOTUYECKUX YMEHHUH, a TakKe MO3HaBaTEIIbHON MOTHBAaLIUU.
CMmeHa BUJOB Y4eOHOH NEATEIbHOCTH B paMKax HMIPOBOTO Ipolecca MO3BOJISET
pacIIUpUTh CIEKTP POPMHUPYEMBIX YMEHHUH, cieNIaTh 00ydeHue 6oJiee AMHAMUYHBIM
Y UHTEPECHBIM, YTO CIIOCOOCTBYET HEMPOU3BOIHLHOMY YCBOCHUIO 3HAHUM.

Cpenn HMHCTPYMEHTOB IJisi CO3JaHUsi oOpa3oBaTEIbHBIX WUIp IUIaTgopma
Unity 3apexkomeHaoBajia cedsi Kak OJHO W3 Haubosiee (P(HEKTUBHBIX PEIICHUN.
CoBpemennbie cpeactBa Unity mal0T BO3MOXHOCTb «OKHUBHUTHY 3aJlaHUSl Ha
pa3BUTHE JIOTUKW, CMEKAJKW, MaMATH W TPOCTPAHCTBEHHOTO MBIIUICHUSA, a
OpoAyMaHHas aJanTHBHOCTh W WHIUBUAYAIH3alUsl ypPOBHEH  CIOXKHOCTH
MO3BOJIIIOT MCIOJIb30BaTh UIPHI AJIs IeTel ¢ pa3HbIM YPOBHEM MaTeMaTHUYECKOM
noarotoBku. Paspaborannbie Ha Unity o0pa3oBaTenbHbIE HUIPHI MOKA3bIBAIOT
KPUTEPUH BAJIMJIHOCTH, TMPAKTUUYHOCTH U I(PPEKTUBHOCTH Tipu OOydECHUU
MaTeMaTHKe.

Takum o0Opa3oM, aKTyalbHOCTh HACTOSLIETO HMCCIIEAOBAHUS OO0YCJIOBIIEHA
HEO0OXOMMOCTHIO Pa3pabOTKU U BHEIPEHUS HOBBIX ITU(POBBIX CPENCTB 00YUCHUS
MaTeMaTHKe, OTBEYAIONIUX BBhI30BaM IM(pOBOM TpaHChoOpMaIK 00pa3oBaHUs U
3alpocaM  COBpeMeHHBIX  ydamuxcsa. Co3gaHWe  KOMIBIOTEPHOHW  WTPBI
«Maremaruueckas nenovka» Ha miaatdopme Unity npencrapisier coOoil peleHue,
HAlpaBlIEHHOE Ha  MPEOJOJICHWE  YKAa3aHHOTO  TMPOTHUBOPEUUS  MEXIY
TPAIUIIMOHHBIMU METOJaMH TMPEMNoJaBaHus U TOTPeOHOCTSIMH LHU(POBOTO
MOKOJICHMSI, @ TaK)KE€ Ha MOBBIINIEHHME MOTUBALMHU U 3(PPEKTUBHOCTH OOYyUEHUS
MaTeMaTHKE Yepe3 MCIOIb30BaHNE COBPEMEHHBIX UTPOBBIX TEXHOJIOTUH.

1.2 O0630p uccjaen0BaHUA

A. E. YHapoBa npezacraBuiia pa3zpaboTKy MOOMWIbHON urpsl «KycTyk» Ha
Unity misi TOMIKOJIPHUKOB M MJIQMIIMX IIKOJHHUKOB Ha SIKYTCKOM si3bike [1].
[TocBaTun cratbio 0030py KIIOYEBBIX ATAOB, HEOOXOAMMBIX IS pa3pabOTKU
KOMIBIOTEPHBIX HMIP C JBYXMepHOW rpadukoil Ha mnatdopme Unity B xaHpe
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MNPUKIIOYEHUsI C 3JIeMEeHTaMu rojioBojioMok . A. @act [2]. Makcumon H.B.
paccMaTpuBaeT MeToj pa3paboTku MoOwinbHOW 2D wurpel «Bootur Jump» Ha
miatgopme Unity [3]. Tlokazan nporecc pa3paboTKu IByXMEPHO 1aTGOPMEHHON
Urpbl Ha UTPoBOM JBHKKE Unity ¢ MCIIOJIb30BaHUEM SI3bIKA NporpaMmmupoBanust C#
JIrobuu A.A. [4]. 1.B. Mopo3oBa B pamkax paboThl pazpadboTaiia pa3BuBaoIlyo 2D
urpa-miatdopmep A nerei, HanucanHas Ha Unity [5].

1.3 llean ucciaegoBaHus

Llenp mcciemoBaHUs — CO3MAHUE KOMIIBIOTEPHOW WIpbl «MartemaTtndeckas
LENO0YKa» TMpPH IMOMOIIM  KpOCCIUIAT(GOPMEHHOM  cpenbl Uil CO3JaHMS
uHTepakTUBHBIX 2D u 3D npunoxenuit Unity.

2 MarepuaJjbl U METObI

Pazpabotka urpsl «Ilpusnaku nenumoctu» Benercss Ha rwiardgopme Unity.
JlaHHBIN BBHIOOP MPOAMKTOBAH MPOCTOTONM OCBOEHUS MHCTPYMEHTA, UHTYUTHUBHO
MOHSATHBIM MHTEpQECOM M HaJMYMEeM BCTPOCHHOW mMojjepku sizbika C#. s
HaIMCaHUA U OTJIAJIKU CKPUITOB 3ajieiicTBoBaHa cpena Visual Studio Community.

3 Pe3yabTaThl

HavanbHblil 3Tan pa3paOoTKu BKIOYaeT co3gaHue npoekrta B Unity. Jlis
storo B Unity Hub BbeiOupaercs mabnon «Universal 2D» (peHaepuHr mo
YHUBEPCAIbHOMY KOHBEMEpY), MOCIE Yero HaxknuMaeTcs KHonka «Co31aTh MPOeKT
(cMm. puc. 1).

R The Unity Al open beta is here. Install an agentic in-project Assistant, connect an Official MCP Server, and more. Learnmore [7 X

?Hub Hub update available

. " Dismiss  Seerelease notes  Restart now
v3.18.3 is now available and will install after restarting

W Getsetup

[t =50 New project
Universal 2D
Installs
This is an empty project configured for 2D apps. It
Learn uses Unity's Universal Render Pipeline pre-
Templates configured with 2D Renderer.

Resources € Editor version, then ¢ C
& Read more
Licenses Editor version

® 6000.0.4011 Securit ity Alert LTS Unity organization
evgeniagolubeva336
= All

Project name

@ drobi

Location

C:\Users\Zelectronic

re ore ore
D SRP Use Unity Version Control

PESE e TS s e AL

Universal 2D Universal 3D High Definition 3D

¥ A% Sample N 12 Sample

-+ Create project

Pucynok 1 — Co3ganue npoekra

Korma npoexr ¢ ma6monom Universal 2D yxe co3naH, ciieyeT MPOBECTH €T0
NEePBUYHYIO HACTPOWKY TOJA IeJieByto IMaTdopmy KommbioTep. [lns Hauama
HeoOxoaumo nepeditu B MeHto File -> Build Profiles u usmenuts mnardopmy Ha
Windows (cm. puc. 2).
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[u} X

L

attorm. - Add Bulld Profile

Pucynok 2 — Hactpoiika npoekra

B manky «image» cieayeTr MOMECTHTh MPEABAPUTEIHHO MOATOTOBICHHBIC
rpauueckue pecypcol, KOTOpble OYIyT UCIOIb30BATHCS B UTpe (CM. puC. 3).

file Edit Assets GameObject Component Services Jobs Window Help

Pucynox 3 — JloGaBnenue n3o0pakeHui

B npoekte yxe mnpucyrcTtByer onHa cueHa. llepBeiM nenom Tpedyercs
co3nath 00bekT Canvas - 0a30BbIi KOHTCHHED JJII BCEX DJIEMEHTOB MHTep(deiica.
Jlnst atoro B okHe Hierarchy BbI3bIBaeTCS KOHTEKCTHOE MEHIO MPABOM KHOIKOU
MbIu ¥ BeiOUpaetcst Ul -> Canvas. UtoObl unTepdeiic oToOpaxkancs KOPPEKTHO,
HEOOXOJMMO HACTPOUTh co3daHHbli Canvas. B UWHCIEKTOpEe BBINOTHSAIOTCS
cienyromue aeicteus: B nojie Render Mode BeiGupaetcs Screen Space - Camera; B
nosie Render Camera neperackuBaercs kamepa u3 uepapxuu; B Order in Layer
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ycTaHaBiuBaercs 3HaueHwe 1; B Reference Resolution 3amaércs paspemienue
1920x1080 (cM. puc. 4).

| + Canvas

Screen Space - Camera

Enabled

Default

Mathi ng

Scale With Screen Size

Match Width Or Height

O
Nene
Everything

Add Compone

Asset Labels

Pucynox 4 — Hacrpoiika Canvas

Ha cosmannom Canvas pasmemniaercs oObekT Image, KoTopbiii Oyner
BBITIOJIHATHh (PYHKIMIO (poHOBOTO M300pakeHus: urphl. [locne ero mobGasienus B
HWHCIIEKTOPE HEOOXO0IMMO HACTPOUTH MO3UIIMIO, MAcIITad U MPUBSI3KHU (SIKOPS) Tak,
yTO0OBI ()OH MOJIHOCTHIO MOKPBIBAI 00J1aCTh BUAMMOCTU Kamephl. Jlasiee B pasnuene
Image wHcHekTOpa cieayeT Ha3HAUYUThH 3apaHee MOATOTOBJIEHHBIN rpaduuecKuit
daiin pona (cMm. puc. 5).
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Services

file Edit Assets GameObject Compon Jobs Window _Help

Pucynox 5 — Jlo6aBnenue dona

ITocne cozmanue (oHa, HEOOXOAMMO CO3[aTh JABE IMAHENH, JJi1 3TOr0 B
Hierarchy HeoOXoauMoO Ha)kaTh NMPaBOM KHONKOW MBIIIM Uil BhI30BA MEHIO B
npocTpancTBe uepapxud U BbiOpaTh Ul -> Panel, u gate Ha3zBaHue naHensiMm
HeaderPanel 1 GamePanel. B HeaderPanel veo6xoaumo no6asuts 006eKkT TEXt 1 B
WHCIIEKTOPE TIPOU3BECTH CJEAYIOMNE HACTPOWKH: B OKHe TexXt HaOpaTh TEKCT
«Matemarudeckas 1iernodka», B Font Style Beiopare Normal, pasmep tekcra 80,
IIBET TEKCTa YepHBIH (CM. puc. 6).

c, Linux - Unity 6 (6000.0.40f1) <DX11> s 53
ices Jobs Window _Help

MaTtemaTtuyesasa ueno4dka

Default Ul Material

Pucynok 6 — Hactpoiika oObekta Text

B nanens GamePanel HeoOxoaumMo 100aBUTH aBa 00bEeKTa TeXt, 0MMH 00BEKT
Button u omun o0wvexkt Dropdown. B mepBom 00bekTe Text B HHCIEKTOPE
MIPOU3BECTHU CIENYIOLIME HACTPOUKH: B OKHe TeXt Habparb TekcT «Cuet:», B Font
Style Bei6paTs Normal, pa3zmep tekcra 70, nBeT TekcTa YepHblii. Bo BTopom o0bekTe
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Text B MHCIEKTOpE MPOU3BECTH CIEAYIOIIME HACTPOMKHU: B OKHE [eXt He Hajo
HaOMpaTh TEKCT, T. K. aBTOMATHYECKH TaM Oy/eT MOSBISATHCS CUYEeT Wrphl, B Font
Style BeiOpate Normal, pasmep tekcra 70, 11BeT TekcTa depHbIid. B 00bexTe Button
€CTh aBTOMAaTUYECKH CO3JIaHHBIN 00BEKT TeXL, 1 B 3TOM 00BEKTE HAIO MPOU3BECTH
HACTPOMKHK B MHCIIEKTOpe: B OkHE Text Habpath TekcT «HoBas menmouka», B Font
Style BeiOpate Normal, pa3smep tekcra 34, et Tekcra uepnbiii. B Dropdown
HE0OX0MMO B MHCHEKTOpe B myHKTe Options co3maTh BapUaHTHI BBINAIAIOIIECTO
cnucka (cm. puc. 7).

@ My project - SampleScene - Windows, Mac, Linux - Unity 6 (6000.040f1)* <DX11> 6 X
s Jobs Window Help

MaTtematunyeckas uernodka

quT 1 Nerkwi Hosas uenouka

L g
—

Pucynok 7 — Hactpolika nanenu

Jlanee HeOOXOIMMO C€O3/4aTh CKPUNT JJiS 3BYKOBOTO COIPOBOXKICHUS
AudioManager.
Ckpunt AudioManager:

using UnityEngine;
public class AudioManager : MonoBehaviour
{
public static AudioManager Instance { get; private set; }
private AudioSource audioSource;
private void Awake ()
{
if (Instance == null)
Instance = this;
else
Destroy (gameObject) ;
audioSource = GetComponent<AudioSource>();
if (audioSource == null)
audioSource = gameObject.AddComponent<AudioSource>();
}
private AudioClip CreateTone(float frequency, float duration, float amplitude =
0.3f)
{
int sampleRate = 44100;
int sampleCount = Mathf.RoundTolInt (sampleRate * duration);
float[] samples = new float[sampleCount];
for (int 1 = 0; i < sampleCount; i++)
{
samples[i] = amplitude * Mathf.Sin(2 * Mathf.PI * frequency * 1 /
sampleRate) ;

}
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AudioClip clip = AudioClip.Create ("Tone", sampleCount, 1, sampleRate, false);
clip.SetData (samples, 0);
return clip;

}
public void PlayCorrect ()

{
AudioClip clip = CreateTone (523.25f, 0.15f);
audioSource.PlayOneShot (clip) ;
Invoke (nameof (PlayCorrectSecond), 0.1f);
}
private void PlayCorrectSecond ()
{
AudioClip clip = CreateTone(1046.5f, 0.15f);
audioSource.PlayOneShot (clip) ;
}
public void PlayError ()
{
AudioClip clip = CreateTone (150f, 0.2f, 0.4f);
audioSource.PlayOneShot (clip) ;
}
public void PlayWin ()
{
float[] fregs = { 523.25f, 659.25f, 783.99f, 1046.5f };
float duration = 0.15f;
for (int 1 = 0; i < fregs.Length; i++)
{
int index = 1;
Invoke (nameof (PlayWinNote), i * 0.12f);
}
}
private void PlayWinNote ()
{
}
public void PlayWinArpeggio ()
{
float[] fregs = { 523.25f, 659.25f, 783.99f, 1046.5f };
float duration = 0.15f;
float gap = 0.1f;
int sampleRate = 44100;
int totalSamples = Mathf.RoundTolInt (sampleRate * (duration + gap) *
fregs.Length) ;
float[] samples = new float[totalSamples];
for (int 1 = 0; i < fregs.Length; i++)
{
int startSample = Mathf.RoundTolInt (sampleRate * (duration + gap) * 1i);
int endSample = startSample + Mathf.RoundTolInt (sampleRate * duration);
for (int s = startSample; s < endSample && s < totalSamples; s++)
{
float t = (s - startSample) / (float)sampleRate;
samples[s] = 0.3f * Mathf.Sin(2 * Mathf.PI * fregs[i] * t);
}

}
AudioClip clip = AudioClip.Create ("Win", totalSamples, 1, sampleRate, false);

clip.SetData (samples, 0);
audioSource.PlayOneShot (clip) ;

Heobxomumo co3math mycroit o0OwbekT GameObject mms  3BykoBOTO
COIPOBOXKICHHUS UTPBI U 100aBuTh ckpunt AudioManager, u yepe3 add component
nobasuth AudioSource (cm. puc. 8).
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file Edit Assets GameObject Component Services Jobs

Window  Help

MatemaTuyeckas uenoyka

Cuert:

Pucynox 8 — Hacrtpoiika o0bekTa

J1y1s MaTeMaTHYeCKOH LEMOYKH Heo0XoauMo co3aath mycroii GameObject u
nepenmenoBath B ChainContainer. Jlns MexaHHKH UTPbI HCOOXOAMMO CO31aTh TPU
ckpunta ChainGenerator oreuaromuii 3a reHepaiuio Ienodek, GameManager
yrpasJisieT Bcelt jorukoit urpel u StepData orBeuaet 3a MoJieb JaHHBIX.

Ckpunt ChainGenerator:

using System.Collections.Generic;
using UnityEngine;
public static class ChainGenerator

{

private static readonly List<List<StepData>> presetChains =

{

new List<List<StepData>> ()

new List<StepData>

{
new StepData { Type = StepData.NodeType.Start, Value = 5 },
new StepData { Type StepData.NodeType.Step, Operation = "x60", Value = 300 },
new StepData { Type StepData.NodeType.Step, Operation = ":100", Value = 3 },
new StepData { Type StepData.NodeType.Step, Operation = "x140", Value =420 },
new StepData { Type StepData.NodeType.Step, Operation = ":2", Value = 210 },
new StepData { Type StepData.NodeType.Step, Operation = "x4", Value = 840 },
new StepData { Type StepData.NodeType.Step, Operation = ":8", Value = 105 },
new StepData { Type StepData.NodeType.Step, Operation = "x120", Value = 12600 },
new StepData { Type = StepData.NodeType.Step, Operation = ":24", Value = 525 }

}I

new List<StepData>

{
new StepData { Type = StepData.NodeType.Start, Value = 30 },
new StepData { Type StepData.NodeType.Step, Operation = "+20", Value = 50 },
new StepData { Type = StepData.NodeType.Step, Operation = ":2", Value = 25 },
new StepData { Type StepData.NodeType.Step, Operation = ":5", Value = 5 },
new StepData { Type = StepData.NodeType.Step, Operation = "+19", Value = 24 }

}I

new List<StepData>

{
new StepData { Type = StepData.NodeType.Start, Value = 6 },
new StepData { Type StepData.NodeType.Step, Operation = "x50", Value = 300 },
new StepData { Type StepData.NodeType.Step, Operation = ":3", Value = 100 },
new StepData { Type StepData.NodeType.Step, Operation = "x24", Value = 2400 },
new StepData { Type StepData.NodeType.Step, Operation = ":12", Value = 200 },
new StepData { Type StepData.NodeType.Step, Operation = "x18", Value = 3600 },
new StepData { Type StepData.NodeType.Step, Operation = ":120", Value = 30 },
new StepData { Type StepData.NodeType.Step, Operation = "x170", Value = 5100 },
new StepData { Type = StepData.NodeType.Step, Operation = ":100", Value = 51 }

}I

new List<StepData>

{
new StepData { Type = StepData.NodeType.Start, Value = 91 1},
new StepData { Type StepData.NodeType.Step, Operation = "-73", Value = 18 1},
new StepData { Type = StepData.NodeType.Step, Operation = ":9", Value = 2 },
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new StepData { Type = StepData.NodeType.
new StepData { Type StepData.NodeType.
new StepData { Type StepData.NodeType.
new StepData { Type = StepData.NodeType.
new StepData { Type StepData.NodeType.
new StepData { Type = StepData.NodeType.
new StepData { Type StepData.NodeType.
new StepData { Type StepData.NodeType.
new StepData { Type StepData.NodeType.
new StepData { Type StepData.NodeType.
new StepData { Type StepData.NodeType.
new StepData { Type StepData.NodeType.
new StepData { Type = StepData.NodeType.
new StepData { Type = StepData.NodeType.
new StepData { Type = StepData.NodeType.

}
}i
public static List<StepData> GetPresetChain ()
{

int index Random.Range (0,
return presetChains[index];

}

presetChains.Count) ;

public static List<StepData> GenerateRandomChain (string difficulty)

{
int length = 5;

switch (difficulty)

{
case "easy": length = Random.Range (3,
case "medium": length = Random.Range (5,
case "hard": length = Random.Range (8,
default: length = 5; break;

}

List<StepData> chain = new List<StepData>();

int currentvVal = Random.Range (2, 22); // 2..

chain.Add (new StepData { Type

5);

13);

Step, Operation = "x7",
Step, Operation = "+58",
Step, Operation = ":8",
Step, Operation = "x3",
Step, Operation = "+56",
Step, Operation = "-47",
Step, Operation = ":6",
Step, Operation = "x5",
Step, Operation = "-14",
Step, Operation = ":4",
Step, Operation = "x7",
Step, Operation = "+35",
Step, Operation = "-24",
Step, Operation = "+10",
Step, Operation = ":7",
break; // 3-4
8); break; // 5-1
break; // 8-12
21

StepData.NodeType.Start,

String[] OpS = { ll+ll, ll_ll’ llxll’ ll:ll },.
for (int 1 = 0; i < length; i++)
{
string op = ops[Random.Range (0, ops.Length)];
int nextVal = currentvVal;
string opStr = "";
if (op == "+")
{
int add = Random.Range (1, 51);
nextVal = currentVal + add;
opStr = $"+{add}";
}
else if (op == "-")
{
int sub = Random.Range(l, currentVal);
nextVal = currentVal - sub;
opStr = $"-{sub}";
}
else if (op == "x")
{
int mul = Random.Range (2, 11);
nextVal = currentVal * mul;
opStr = $"x{mul}";
}
else if (op == ":")

{
// Tlouck mnenmTesien
List<int> divisors

new List<int>();

divisors.Add (d) ;

divisors

— MEeHAEeM Ha

for (int d = 2; d <= currentVal; d++)
{
if (currentval % d == 0)
}
if (divisors.Count > 0)
{
int div = divisors[Random.Range (0,
nextVal = currentVal / div;
opStr = $":{div}";
}
else
{
// ecny HeT mesmTesieil (mpocToe)
int add = Random.Range (1, 21);
nextVal = currentVal + add;

opStr S"+{add}";

Value

.Count) ];

CJIOXeHMre

Value = 14 },
Value = 72 },
Value = 9 },
Value = 27 },
Value = 83 },
Value = 36 },
Value = 6 },
Value = 30 },
Value = 16 },
Value = 4 },
Value = 28 },
Value = 63 },
Value = 39 },
Value = 49 },
Value = 7 }

currentvVal });
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}
chain.Add (new StepData { Type = StepData.NodeType.Step, Operation = opStr, Value =

nextVal });
currentVal = nextVal;
}

return chain;

Ckpunt GameManager:

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityEngine.UI;
using UnityEngine.EventSystems;
public class GameManager : MonoBehaviour
{
private const int NODE_SIZE = 120;

private const int ARROW WIDTH = 100; // uMpyMHa CTPEeJKMU

private const int ARROW_HEIGHT = 80; // BHICOTa CTPEJKMU

private const int FONT_SIZE START = 48; // wpmdT B CTAPTOBOM Yy3Je
private const int FONT_SIZE INPUT = 44; // mpmdT B Mmose BBOIA
private const int FONT SIZE PLACEHOLDER = 44; // wpudr placeholder
private const int FONT SIZE ARROW = 36; // wpudT B CTpeske

private const float CONTAINER WIDTH = 2000; // muyprHa KOHTelHepa
private const float CONTAINER HEIGHT = 180; // BHICOTa KOHTelMHepa
private const float SPACING = 12f; // OTCTym MexXny 3JIeMeHTaMu

public static GameManager Instance { get; private set; }

[Header ("UI References") ]

public Text scoreText;

public Dropdown difficultyDropdown;

public Button newGameButton;

public Text messageText;

public Transform chainContainer;

private List<StepData> currentChain

private int score = 0;

private List<InputField> inputFields = new List<InputField>();

private Font font;

private Dictionary<InputField, (Image bg, Image border)> nodeData = new Dictionary<InputField,
(Image bg, Image border)>();

private Sprite circleSprite;

private Sprite roundedRectSprite;

private void Awake ()

{

new List<StepData>();

if (Instance == null)
Instance = this;
else
Destroy (gameObject) ;
_font = Resources.GetBuiltinResource<Font>("LegacyRuntime.ttf");
if (_font == null)
{
_font = Font.CreateDynamicFontFromOSFont ("Arial", 32);
Debug.LogWarning ("LegacyRuntime.ttf He HalmeH, wucHoJb3yeM cHUCTeMHE Arial");
}
CreateSprites();
SetupChainContainer () ;
}
private void CreateSprites()
{
Texture2D circleTex = new Texture2D (128, 128);
Color[] pixels = new Color[128 * 128];
Vector2 center new Vector2 (64, 64);
float radius =
for (int y = 0;
{

60;
y < 128; y++)

for (int x = 0; x < 128; x++)
{
float dist = Vector2.Distance (new Vector2(x, y), center);
pixels[y * 128 + x] = (dist <= radius) ? Color.white : Color.clear;
}
}
circleTex.SetPixels (pixels) ;
circleTex.Apply ()
circleSprite = Sprite.Create(circleTex, new Rect (0, 0, 128, 128), new Vector2(0.5f, 0.5f),

100) ;
Texture2D rectTex = new Texture2D (128, 128);
Color[] rectPixels = new Color[128 * 128];
int cornerRadius = 20;

for (int y = 0; y < 128; y++)
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{

for (int x = 0; x < 128; x++)
{
bool inside = true;
if (x < cornerRadius && y < cornerRadius)
inside = (x - cornerRadius) * (x - cornerRadius) + (y - cornerRadius) * (y -
cornerRadius) <= cornerRadius * cornerRadius;
else if (x >= 128 - cornerRadius && y < cornerRadius)

inside = (x - (128 - cornerRadius)) * (x - (128 - cornerRadius)) + (y -
cornerRadius) * (y - cornerRadius) <= cornerRadius * cornerRadius;
else if (x < cornerRadius && y >= 128 - cornerRadius)
inside = (x - cornerRadius) * (x - cornerRadius) + (y - (128 - cornerRadius))
* (y - (128 - cornerRadius)) <= cornerRadius * cornerRadius;
else if (x >= 128 - cornerRadius && y >= 128 - cornerRadius)
inside = (x - (128 - cornerRadius)) * (x - (128 - cornerRa
dius)) + (y - (128 - cornerRadius)) * (y - (128 - cornerRadius)) <= cornerRadius * cornerRadius;
else
inside = true;
rectPixels[y * 128 + x] = inside ? Color.white : Color.clear;

}
}
rectTex.SetPixels (rectPixels) ;
rectTex.Apply () ;
roundedRectSprite = Sprite.Create(rectTex, new Rect(0, 0, 128, 128), new Vector2(0.5f,
0.5f), 100);
}
private void SetupChainContainer ()

{

if (chainContainer == null) return;
HorizontalLayoutGroup layout = chainContainer.GetComponent<HorizontalLayoutGroup> () ;
if (layout == null)

layout = chainContainer.gameObject.AddComponent<HorizontalLayoutGroup> () ;

layout.childAlignment = TextAnchor.MiddleCenter;
layout.spacing = SPACING;
layout.childForceExpandWidth = false;
layout.childForceExpandHeight = false;
layout.childControlWidth = false;
layout.childControlHeight = false;
RectTransform rect = chainContainer as RectTransform;
if (rect != null)
{
rect.anchorMin = new Vector2(0.5f, 0.5f);
rect.anchorMax = new Vector2(0.5f, 0.5f);
rect.pivot = new Vector2(0.5f, 0.5f);
rect.sizeDelta = new VectorZ(CONTAINER_WIDTH, CONTAINER_HEIGHT);
}
}
private void Start ()
{
if (newGameButton == null)
Debug.LogError ("newGameButton He HazzHauenH!");
else
newGameButton.onClick.AddListener (StartNewGame) ;
if (difficultyDropdown == null)
Debug.LogError ("difficultyDropdown He HaszHaueH!");
else
difficultyDropdown.onValueChanged.AddListener (delegate { StartNewGame(); });
StartNewGame () ;
}
public void StartNewGame ()
{
if (chainContainer == null)
{
Debug.LogError ("chainContainer = null");
return;
}
foreach (Transform child in chainContainer)
Destroy(child.gameObject) ;
inputFields.Clear () ;
nodeData.Clear () ;

HideMessage () ;

string diff = "Cpenuum";

if (difficultyDropdown != null && difficultyDropdown.options.Count > 0)
diff = difficultyDropdown.options[difficultyDropdown.value].text;

if (diff == "lpwmepr u3 3ananua")

currentChain = ChainGenerator.GetPresetChain () ;
else

currentChain = ChainGenerator.GenerateRandomChain (diff.ToLower ());
BuildChainUI () ;
if (inputFields.Count > 0)
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}

StartCoroutine (SelectNextFrame (inputFields[0] .gameObject)) ;
LayoutRebuilder.ForceRebuildLayoutImmediate (chainContainer as RectTransform) ;

private IEnumerator SelectNextFrame (GameObject obj)

{

}

yield return null;
if (obj != null && obj.activeInHierarchy)

EventSystem.current?.SetSelectedGameObject (obj) ;

private IEnumerator DisableInputFieldNextFrame (InputField inputField)

{

}

yield return null;

if (inputField != null && inputField.isActiveAndEnabled)

inputField.interactable = false;

private void BuildChainUTI ()

{

for (int i = 0; 1 < currentChain.Count; i++)

{

StepData step = currentChain[i];

if (step.Type == StepData.NodeType.Start)

CreateStartNode (step.Value) ;
else
{

CreateArrow (step.Operation) ;

CreateInputNode (step.Value, i, i == currentChain.Count - 1);
}
}
}
private void CreateStartNode (int value)
{
GameObject node = new GameObject("StartNode", typeof (RectTransform),

typeof (LayoutElement) ) ;
node.transform.SetParent (chainContainer, false);
RectTransform rect = node.GetComponent<RectTransform> () ;
rect.sizeDelta = new Vector2 (NODE_ SIZE, NODE SIZE);
LayoutElement le = node.GetComponent<LayoutElement> () ;

}

le.preferredWidth = NODE SIZE;
le.preferredHeight = NODE SIZE;

Image img = node.GetComponent<Image> () ;
img.sprite = roundedRectSprite;

img.color = new Color(0.29f, 0.56f, 0.89f);

GameObject textObj = new GameObject ("ValueText",

textObj.transform.SetParent (node.transform,

false);

typeof (RectTransform),

RectTransform textRect = textObj.GetComponent<RectTransform> () ;

textRect.anchorMin = Vector2.zero
textRect.anchorMax = Vector2.one
textRect.offsetMin = Vector2.zero
textRect.offsetMax = Vector2.zero

Text text = textObj.GetComponent<Text> () ;
text.text = value.ToString();
text.fontSize = FONT_SIZE START;
text.fontStyle = FontStyle.Bold;
text.alignment = TextAnchor.MiddleCenter;
text.color = Color.white;

text.font = font;

private void CreateArrow (string operation)

{

}

GameObject arrow = new GameObject ("Arrow",
typeof (LayoutElement) ) ;
arrow.transform.SetParent (chainContainer, false);
RectTransform rect = arrow.GetComponent<RectTransform> () ;
rect.sizeDelta = new Vector2 (ARROW WIDTH, ARROW HEIGHT);
LayoutElement le = arrow.GetComponent<LayoutElement> () ;

le.preferredWidth = ARROW WIDTH;
le.preferredHeight = ARROW HEIGHT;

Text txt = arrow.GetComponent<Text> () ;
txt.text = operation;

txt.fontSize = FONT SIZE ARROW;
txt.alignment = TextAnchor.MiddleCenter;
txt.color = new Color(0.6f, 0.6f, 0.6f);
txt.font = font;

private void CreatelInputNode (int expectedvValue,

{

typeof (RectTransform),

int stepIndex, bool isFinal)

typeof (Image),

typeof (Text)) ;

typeof (Text),
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GameObject node = new GameObject ("InputNode", typeof (RectTransform),
typeof (LayoutElement) ) ;
node.transform.SetParent (chainContainer, false);
RectTransform rect = node.GetComponent<RectTransform> () ;
rect.sizeDelta = new Vector2 (NODE SIZE, NODE SIZE);
LayoutElement le = node.GetComponent<LayoutElement> () ;
le.preferredWidth = NODE SIZE;
le.preferredHeight = NODE SIZE;
Image bg = node.GetComponent<Image>();
if (isFinal)
{
bg.sprite = roundedRectSprite;
bg.color = new Color(0.29f, 0.56f, 0.89f); // T'OJIYBOM (xak CTapTOBLIL)
}
else
{
bg.sprite = circleSprite;
bg.color = Color.white;

}

typeof (Image),

GameObject borderObj = new GameObject ("Border", typeof (RectTransform), typeof (Image)):;

borderObj.transform.SetParent (node.transform, false);
RectTransform borderRect = borderObj.GetComponent<RectTransform> () ;
borderRect.anchorMin = Vector2.zero

borderRect.anchorMax = Vector2.one

borderRect.offsetMin = new Vector2 (-4, -4);
borderRect.offsetMax = new Vector2 (4, 4);

Image borderImg = borderObj.GetComponent<Image> () ;
borderImg.sprite = isFinal ? roundedRectSprite : circleSprite;

borderImg.color = isFinal ? new Color (0.29f, 0.56f, 0.89f) : new Color(0.96f,

borderImg.raycastTarget = false;

GameObject inputObj = new GameObject ("InputField", typeof (RectTransform),
typeof (InputField)) ;

inputObj.transform.SetParent (node.transform, false);

RectTransform inputRect = inputObj.GetComponent<RectTransfor
m>();

inputRect.anchorMin = Vector2.zero

inputRect.anchorMax = Vector2.one

inputRect.offsetMin = new Vector2(8, 8);

inputRect.offsetMax = new Vector2 (-8, -8);

Image inputImage = inputObj.GetComponent<Image> () ;
inputImage.color = new Color(l, 1, 1, 0);

InputField inputField = inputObj.GetComponent<InputField>();
inputField.targetGraphic = inputImage;

inputField.contentType = InputField.ContentType.IntegerNumber;
inputField.lineType = InputField.LineType.SinglelLine;

0.65f, 0.14f);

typeof (Image),

GameObject textObj = new GameObject ("Text", typeof (RectTransform), typeof (Text));

textObj.transform.SetParent (inputObj.transform, false);
RectTransform textRect = textObj.GetComponent<RectTransform> () ;
textRect.anchorMin = Vector2.zero;

textRect.anchorMax = Vector2.one;

textRect.offsetMin = Vector2.zero;

textRect.offsetMax = Vector2.zero;

Text textComponent = textObj.GetComponent<Text> () ;
textComponent.fontSize = FONT_SIZE INPUT;
textComponent.fontStyle = FontStyle.Bold;
textComponent.alignment = TextAnchor.MiddleCenter;
textComponent.color = Color.black;

textComponent.font = font;

inputField.textComponent = textComponent;

GameObject placeholderObj = new GameObject ("Placeholder", typeof (RectTransform),

typeof (Text)) ;
placeholderObj.transform.SetParent (inputObj.transform, false);
RectTransform phRect = placeholderObj.GetComponent<RectTransform> () ;
phRect.anchorMin = Vector2.zero

phRect.anchorMax = Vector2.one

phRect.offsetMin = Vector2.zero

phRect.offsetMax = Vector2.zero

Text phText = placeholderObj.GetComponent<Text> () ;
phText.text = "?2";

phText.fontSize = FONT SIZE PLACEHOLDER;

phText.alignment = TextAnchor.MiddleCenter;
phText.color = Color.gray;
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phText.font = font;
inputField.placeholder = phText;
inputField.name

= $"Input {stepIndex}";

}

inputField.onEndEdit.AddListener ((string value) => ValidateInput (inputField, stepIndex));
inputFields.Add (inputField) ;
nodeData[inputField] = (bg, borderImg);

private void ValidateInput (InputField inputField, int stepIndex)

{

if (string.IsNullOrEmpty (inputField.text)) return;

int userValue;

if (!int.TryParse (inputField.text, out userValue))

{
inputField.text = "";
return;

}

int expected = currentChain[stepIndex].Value;

if (userValue == expected)

{
AudioManager.Instance?.PlayCorrect () ;
StartCoroutine (DisableInputFieldNextFrame (inputField)) ;
if (nodeData.TryGetValue (inputField, out var data))
{

StartCoroutine (AnimateCorrect (data.bg

, data.border, inputField.transform));

}
int currentIdx = inputFields.IndexOf (inputField);
if (currentIdx + 1 < inputFields.Count)
{
StartCoroutine (SelectNextFrame (inputFields[currentIdx + 1].gameObject)) ;
}
else
{

AudioManager.Instance?.PlayWinArpeggio () ;

score++;
if (scoreText != null) scoreText.text = score.ToString();
ShowMessage("fb OrnmuHO! Bcsa nenouka pemeHa BeprHo!", true);

StartCoroutine (Celebrate()) ;

else

AudioManager.Instance?.PlayError () ;
inputField.text = "";
if (nodeData.TryGetValue (inputField, out var data))
{
St

vector2.one
Domainpark - Bitte den Rasen nicht betreten. Vielen Dank!
Diese Domain ist zur Zeit keinem Server oder Webhosting zugewiesen. Sie kdnnen die Zuordnung der

Domain

in Threm Kundenbereich (CCP) verwalten.artCoroutine (AnimateError (data.border,

inputField.transform));

}

}
StartCoroutine (SelectNextFrame (inputField.gameObject)) ;
}

private IEnumerator AnimateCorrect (Image bg, Image border, Transform nodeTransform)

{

}

Color origBg = bg.color;
bg.color = new Color(0.49f, 0.83f, 0.13f);
Color origBorder = border.color;
border.color = new Color (0.49f, 0.83f, 0.13f);
Vector3 originalScale = nodeTransform.localScale;
float duration = 0.5f;
float elapsed = 0f;
while (elapsed < duration)
{
float progress = elapsed / duration;
float scale = 1f + 0.1f * Mathf.Sin(progress * Mathf.PI * 4);
nodeTransform.localScale = originalScale * scale;
elapsed += Time.deltaTime;
yield return null;
}

nodeTransform.localScale = originalScale;

private IEnumerator AnimateError (Image border, Transform nodeTransform)

{

Vector3 originalPos = nodeTransform.localPosition;
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float duration = 0.5f;
float elapsed = 0f;
while (elapsed < duration)

{

}

float offsetX = Mathf.Sin(elapsed * 60f) * 8f;
nodeTransform.localPosition = originalPos + new Vector3(offsetX, 0, 0);
elapsed += Time.deltaTime;

yield return null;

nodeTransform.localPosition = originalPos;
Color origBorder = border.color;

border.color = new Color(0.82f, 0.01f, 0.11f);
yield return new WaitForSeconds (0.2f);
border.color = origBorder;

}

private IEnumerator Celebrate()

{

Transform gameArea = chainContainer.parent;

if
{

}
}

(gameArea != null)

Vector3 originalScale = gameArea.localScale;
for (int i = 0; 1 < 3; 1i++)

{

gameArea.localScale = originalScale * 1.05f;
yield return new WaitForSeconds (0.15f);
gameArea.localScale = originalScale;

yield return new WaitForSeconds (0.15f);

private void ShowMessage (string text, bool isSuccess)

{
if
{

(messageText != null)

messageText.text = text;

messageText.color = isSuccess ? new Color(0.49f, 0.83f, 0.13f) : new Color(0.

0.01f, 0.11f);

}
}

messageText.gameObject.SetActive (true) ;

private void HideMessage ()

{
if

}

(messageText != null)
messageText.gameObject.SetActive (false);

Ckpunt StepData:
using System;
[Serializable]
public class StepData

{
public
public
public
public

enum NodeType { Start, Step }

NodeType Type;

int Value; // oxumaemMoe 3HaUYEHUE

string Operation; // nmns orobpaxeHus, Hanpumep "+20"

JIJist MeXaHUKH UTPBI HEOOXOAMMO CO37aTh MyCTOW OOBEKT, M MEPEHECTH Ha
Hero ckpunt GameManager u B HHCIIEKTOpe MPOU3BECTH HACTPONKH (CM. puc. 9).
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4 BpIBOIBI

B nanHoli pabote ObUl MOKa3aH MPOLECC CO3JaHUSI KOMIBIOTEPHOU HIPHI
«Maremarnueckasi I1€MOYKa» C MOMOIIBIO KpOCCIUIaT(OPMEHHOW Cpeabl IS
co3aHus NHTepakTUBHBIX 2D n 3D npunoxenuid. Haydnas ctaThs MOXKET CIIyKUTh
METOJUYECKUM MTOCOOHEM B yUeOHOU NIEATEIbHOCTH.
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