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Pa3padorka agantuBHoro miargopmepa na HTML5 Canvas ¢
AMHAMHUYECKOU reHepanued KOHTEHTAa U MYJIbTHILIAT(POPMEHHbIM
ylpaBJeHUEM

Exumosa na Cepeeesna
Ilpuamypckuii 2ocyoapcmeennwiii ynugepcumem umenu [llonom-Anetixema
Cmyoenm

AHHOTALUA

B crartbe mpencTaBiieH MO3TamHBIN Mpolecc pa3pabOTKU KpoccIriaTGopMEHHON
BEO-UIpbl B JKaHpe IulaTpopMepa C HCIOIb30BAHUEM COBPEMEHHBIX BeO-
texnosoruii (HTML5, CSS3, JavaScript). PaccMoTpeHbI KiIOUEBBIC AacCIEKThI
peanu3anuy: TUHAMHYECKasi TeHepalysl UTPOBOrO KOHTEHTA, aJlalThuBHas (hU3MKa
MEePCOHAXKA, CUCTEMa YIMpPaBIEHUS JUIsl Pa3IMYHBIX YCTPONCTB U aJITOPUTMBI
00paboTKu cToNKHOBEHUH. Ocob0e BHUMaHHE YJIEJIEHO MEXaHU3MaM IPOKPYTKH
UTPOBOTO MHpA, pealn3aliy TpeX YPOBHEH CIOKHOCTU M COXPAaHEHUIO UTPOBOTO
nporpecca. Martepuan mpenHa3HauyeH Uil [pernojaBaTeNieil U CTYACHTOB,
3aMHTEPECOBAHHBIX B IMPUMEHEHUU COBPEMEHHBIX TEXHOJOTMHA B OOYYECHUU W
CTPEMSIIIUXCA CHeNaTh MpPoUecc OoO0pa30BaTEIbHOIO B3aUMOJEHUCTBHS Oolee
() PEKTUBHBIM U YBJICKATEIbHBIM.

KawoueBbie caoBa: HTMLS5 Canvas, amantuBHas wrpa, riatdopmep,
JMHAMHUYeCKasl TeHepaiusi, BeO-pa3paboTKa, KpocciuiaTOpMEHHOE YIIpaBIICHHUE,
urposas (usnka, ypoBHU ciioxkHoctu, CSS, JavaScript.
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Abstract

The article presents a step-by-step process of developing a cross-platform web game
in the platformer genre using modern web technologies (HTML5, CSS3,
JavaScript). The key aspects of the implementation are considered: dynamic
generation of game content, adaptive character physics, a control system for various
devices, and collision processing algorithms. Special attention is paid to the
mechanisms of scrolling the game world, the implementation of three levels of
difficulty and the preservation of game progress. The material is intended for
teachers and students interested in using modern technologies in teaching and
striving to make the process of educational interaction more effective and exciting.
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1 BBenenue

1.1 AkTyajibHOCTH

AKTYyaJbHOCTh HCCJEAOBAHUS OOYCIOBIIEHA CTPEMUTEIBHBIM Pa3BUTHEM
BEO-TEXHOJOTUH W PACTYIIUM CIPOCOM Ha Kpocc-TIaTQPOpPMEHHBIE HWTPOBBIC
pemieHusi, He TpeOyloIIHMe YCTAHOBKH JIOMOJHHUTEIHLHOTO MPOTPAMMHOIO
obecneuenus. Pa3paborka HTMLS-urp ¢ wucnons3oBanuem Canvas API
IpECTaBIsIeT 0COOBIN HHTEPEC, TAK KaK COYETAET JOCTYMHOCTh BEO-TIPUIIOKEHUH C
OoraTbIMM  BO3MOXKHOCTAMU  TpaUUYECKOr0  pEHACPUHTa, UYTO OCOOEHHO
BOCTPEOOBAaHO B YCJIOBHUSX YBEJIMYECHHUS MOOWJIBLHOTO Tpaduka U HEOOXOIUMOCTH
ajanTaluyl KOHTEHTa JUIs pPa3iInyHbIX ycTpoiucTB. [Ipennmaraemoe pereHue
aKTyaJbHO JUIsl 0Opa3oBaTenbHOM c(ephl Kak HArJsSAHBIA IpUMEp pealu3aluu
UT'POBOW MEXaHMKH, JUIsl UHAYCTPUH Pa3BJICYCHUN B KaueCTBE OTOBOrO I1a0ioHa
Opay3epHOIl WUIpbl, a TaKXe ISl UCCIEeOBAaHUN B OOJACTH IOJIb30BATEIBCKOTO
OIbITa, JEMOHCTPUPYS S(PQPEKTUBHBIE MMOAXOJbl K CO3JIaHHUI0O HHTYUTHUBHOTO
yIOpaBICHUS U JUHAMHUYECKOM OallaHCUPOBKHU CIOXKHOCTU. Oco0yr0 3HaYMMOCTb
pabotra mpuoOperaeT B KOHTEKcTe momyisipHoctd Progressive Web Apps,
TpeOYIOLIKUX ONTUMH3UPOBAHHON MMPOU3BOAUTEIBHOCTH IPU padoTe ¢ rpaPuKoi.

1.2 O0630p ucciaeroBaHumi

B cratee C.B. Porarnna, B.A. AHTOIIKMHA paccMaTpUBAETCd METONMKA
pa3paboTKu KOMMbIOTEpHBIX urp no texHosornn HTMLS ¢ nmomompio CASE-
cpenctBa  GameMakerStudio  kommanumn  YoYoGamesLtd.  IlpoBogutcs
TECTUPOBAHUE TMPOU3BOAUTEIHLHOCTH PAa0OTHl KOMIBIOTEPHBIX UTP B Opaysepe B
3aBUCUMOCTH OT CJIOKHOCTH HCIIOJIB30BAaHHBIX CIPAMTOB UTPOBBIX 00BEKTOB [1].
Pazpabotanu urposoe npuioxenue «league of football heads» ¢ ucnons3oBanuem
html$5, css3, javascript 1.A. ®&nopos, E.10. Ky3smenkona [2]. 5. A. Kopouok, H.
FO. KynukoBa mokazaiay ONBIT pa3paOOTKU M HCIOJIb30BAHUS HHTEPAKTHBHBIX
o0pa3zoBaTeIbHBIX PECYpCOB Ha OCHOBE htmlS 11 oHnaitH-00y4YeHHS MKOJIBHUKOB
undopmatuke [3]. B pabore paccMoTpenu BO3MOKHOCTH SI3bIKA Pa3METKH
runeprekcta HTMLS  ans  co3manust  MakeTa  3JEKTPOHHOTO — yueOHMKa
J.M.Pa3zmornoros, A.C. [Tanuna, [1.B. 3axapos. [IpuBenu pa3paboTaHHbI MaKeT, a
TaK)Ke 4acTh TAOIUIIBI cTHICH niia qu3aiina maketa [4]. W.C. Illeraes, A.I".Ilono3oB
pa3paboTaii HOBEWIIUN TMOJIUTOJOTMYECKUM TIOCCApUNA: OCHOBHBIE KaTErOpHH,
TIOHSITHUSA, TEPMUHBI [S].

1.3 Ilean uccaenoBaHusA

[lenwro nccnenoBanus sIBISETCS pa3paboTKa aJanTUBHOTO Tutatgopmepa Ha
HTMLS5 Canvas ¢ tuHaMu4uecKoi reHepareil KOHTeHTa U MyJIbTUTIIATHOPMEHHBIM
YIIPaBJIIEHUEM C UCIOJb30BaHueM si3bika HTMLS.
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2 MarepuaJibl 1 MeTOIbI

Jis  co3maHMs TPHIOKEHUS WCIONB3YETCS SI3BIK  MPOTPAMMHUPOBAHUS
HTMLS5. B kaudectBe cpeapl pa3paOOTKH MCHOJB3YETCS TEKCTOBBIM PEIAKTOP
Notepad++, onTUMHU3UPOBAHHBIM IS S3BIKOB ITPOTPaMMHUPOBAHUS.

3 Pe3yabTarnl
OtkpeiBaeM Notepad++ u cozmaém aitn index.html, mas 3Toro B MEHIO

BbIOMpaeM (aiia — HoBbIH. Jlanee HaxumaeM coueTanue kiaasuin "Ctrl+S" u B moie
"Nms daitna" BBoauM HasBanue (aiina "index" ¢ pacmmpenuem .html, coxpansiem
JaHHBIN (paitn Ha pabodem cToJie.

Co3naaum ocHOBHYIO cTpykTypy HTML-nokymenTa Jijist BeO-UTphl B JKaHPE
mwiatpopMepa C yAOOHBIMU MPBDKKAMH, KOTOpas BKJIIOYAET MOAKIIOYEHUE
METaTEroB JIJIsi KOPPEKTHOTO 0TOOpaKeHUsI HAa MOOUITBHBIX YCTPONUCTBAX U 3aaHUs
o0JlacTU TPOCMOTpa, 3arojOBOK CTPAaHUIBI, MyCTOM OJIOK CTUiIeH IS
HoCIeAyIonero ohopMIICHHS, a TAK)KE pa3MeTKy UHTepdeiica ¢ Tpems SIKpaHaMH —
HAaYaJIbHBIM, WTPOBBIM W SKPaHOM OKOHYaHUS Wrpbl. MHTepdeic comaepKut
AJIEMEHTHl OTOOpaKEHUS OYKOB, KHONKM yHpaBieHUs (may3a, Iepe3amyck),
BUPTYyaJIbHBIE KHOIIKH ISl YIIPABIICHUS TIEPCOHAXKEM Ha MOOMJIBHBIX YCTPOUCTBAX,
BBIOOP YpPOBHSA CIOXKHOCTH W UH(popmanuoHHble Onoku. HMrpooe mome
OpEJCTaBICHO dYepe3 DdJeMEeHT <canvas™>, 4YTO [I03BOJIIET pealn30BaTh
TuHaMu4eckyto 2D-rpaduky, a Takke mpeycMOTPEHbI 3JIEMEHThI 00paTHOM CBSI3U
— CuéT, peKOpJ M KHOTIKA MMOBTOPHOM UTPHI MOCIIE MPOUTPHIIIIA.

<IDOCTYPE html>
<html lang="ru">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>TInatdopmep ¢ ynodubiMu npenkkamu</title>
<style>

</style>
</head>
<body>
<div id="score">Ouku: 0</div>
<div id="gameUl">
<button id="pauseButton" class="ui-btn">Ilay3a</button>
<button id="restartButton" class="ui-btn">3anoBo</button>
</div>
<canvas id="gameCanvas"></canvas>

<div id="controls">
<div id="leftBtn" class="control-btn">«—</div>
<div id="rightBtn" class="control-btn">—</div>
</div>

<div id="startScreen">
<h1>ITnardpopmep ¢ ymobubMu npbnkkamu</hl>
<div id="instructions">
<p>IIpsIraii no marpopmam u codbupait MOHeTHI!</p>
<p>Hcnonb3yil KHONKK BHU3Y WM KIABUILIH «— —</p>
<p>He nanaii Buu3!</p>
</div>
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<div id="levelSelect">
<button class="level-btn active" data-level="easy">Jlerkuii</button>
<button class="level-btn" data-level="medium">Cpeaunii</button>
<button class="level-btn" data-level="hard">CnoxHsrii</button>
</div>
<button id="startButton">Hauats urpy</button>
</div>

<div id="gameOverScreen">
<h1>Urpa oxonuena!</h1>
<div id="finalScore">Barmu cuer: 0</div>
<div id="highScore">Pexopa: 0</div>
<button id="restartGameButton" class="ui-btn" style="margin-top: 20px; font-size: 20px; padding:
15px 30px;">Urpars caoBa</button>
</div>

<script>
</script>

</body>
</html>

Ouxi: 0
| Nayaa || 3aHoso

—

—

Iliiargopmep ¢ y1o6HBIMH NPbEKKAMH

IIpeiraii no mwiatdopmam 1 codIpail MOHeTHI!
Hcnonp3yil KHOMKII BHII3Y VI KJIABIIIIT «— —
He nanait sumna!

‘ Nerkuin H CpegHui H CnoHbIA |
| Havars MW‘

Hrpa okonuena!

Bam cuert: 0
Pexopa: 0

‘ WrpaTb cHoBa

Pucynok 1. OcnoBHas ctpykrypa HTML-nokymenta

Hanee no6aBum 6110k CSS-cTHIIEH, KOTOPBIN KCTIONB3YeTCs 1151 0(hOPMIICHHUS
uHTepdeiica miarpopmepa ¢ yIoOHBIMU NPBLKKAMUA U 00ECIIEYMBAET BU3YAIbHYIO
LEJIOCTHOCTh M (PYHKIMOHAIBHOCTh HUIPOBOTrO mpuiiokeHus. CTWiIM 3a7aroT
0a30Bble HACTPOWKH CTPAHUIBI: YOUPAIOT OTCTYIbI, CKPBIBAIOT MPOKPYTKY C
nomoipto overflow: hidden, ycranaBnuBaroT GoH ¢ rpagueHTOM U WPUPT IS
Tekcta. WrpoBoe mone HacTpauBaerca depe3 »diemMeHT #HgameCanvas ¢
(UKCUPOBaHHBIM OTOOpakKeHWEeM U (OHOM HEOECHO-TOIYyOOro IBETa. DIIEMEHTHI
ynpasienusi (#controls) pasmMemniaroTcs B HIDKHEW YacTH JKpaHa MO IEHTPY,
BKJIIOYasi BUPTYaJIbHbIE KHOIKH C 3aKPYIIIEHHOM (hOpMOil 1 O€TTBIMU CUMBOJIAMH JIJIs
yrnpasieHus nepcoHaxeM. biok cuéra (#score) BBIBOJUTCS B JIEBOM BEPXHEM YIITY
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C YETKUM CTHJIEM W TEHBIO JUIA JIydiled yutaeMocTd. [1aHe b moJib30BaTeIbCKOTO
unTepdeiica (#gameUI) conepxkut kaonku «Ilay3a» u «3aHOBOY, pacronoKeHHbBIE
B TIPaBOM BEPXHEM YTITy. DKpaHbI Hadalla UTPhl U OKOHYAaHUS ypoBHS (#startScreen,
#gameOverScreen) MO3UITMOHUPYIOTCS TTOBEPX XOJICTA, UMEIOT 3aTeMHEHHBIN (POH
U COJiep)KaT CTHJIM30BAHHBIC KHOINKH BbIOOpA YpPOBHS CJIO)KHOCTH M CTapTOBOM
KHOMKH. Bce ameMeHTBI 0GOpMIICHBI ¢ Y4ETOM MOOWIBHOW aJalTHBHOCTH H
y1o0CTBa B3aMMOJCUCTBUS, YTO JEJIACT WIPY BU3YaJbHO NPHUBJICKATCIBHOH H
WHTYUTUBHO IMOHSATHOM JJIS TTOJIb30BATEIIS.

JIaHHBI  KOJ  NOPONMMIIEM HA CJIEAYIOIIEM CTPOYKE IIOCIE  Tera
<title>ITmardopmep ¢ ymoOHbIMH TpbDKKaMu</title> B cekmmm <head> HTML-
JOKYMEHTA.

body {
margin: 0;
overflow: hidden;
background: linear-gradient(to bottom, #87CEEB, #EO0F7FA);
font-family: Arial, sans-serif;
touch-action: manipulation;
}
#gameCanvas {
display: block;
background-color: #87CEEB,;
}
#score {
position: absolute;
top: 10px;
left: 10px;
font-size: 24px;
color: white;
text-shadow: 2px 2px 4px rgba(0, 0, 0, 0.5);
}
#controls {
position: absolute;
bottom: 20px;
width: 100%;
display: flex;
justify-content: center;
gap: 20px;
}
.control-btn {
width: 80px;
height: 80px;
background-color: rgbha(255, 255, 255, 0.3);
border-radius: 50%;
display: flex;
justify-content: center;
align-items: center;
font-size: 24px;
color: white;
border: 2px solid white;
user-select: none;
-webkit-tap-highlight-color: transparent;
}
#gameUl {
position: absolute;
top: 10px;
right: 10px;
display: flex;
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gap: 10px;
flex-direction: column;
align-items: flex-end;

}

.ui-btn {
padding: 8px 15px;
background-color: rgba(0, 0, 0, 0.5);
color: white;
border: none;
border-radius: 5px;
font-size: 16px;
cursor: pointer;
min-width: 100pXx;
text-align: center;

}

#startScreen {
position: absolute;
top: 0;
left: 0;
width: 100%;
height: 100%;
background-color: rgba(0, 0, 0, 0.7);
display: flex;
flex-direction: column;
justify-content: center;
align-items: center;
color: white;
z-index: 10;

#levelSelect {
margin: 20px O;
display: flex;
gap: 10px;
}
Jevel-btn {
padding: 10px 15px;
background-color: #2196F3;
color: white;
border: none;
border-radius: 5px;
cursor: pointer;
}
level-btn.active {
background-color: #0b7dda;
box-shadow: 0 0 10px rgba(255, 255, 255, 0.5);
}
#startButton {
padding: 15px 30px;
font-size: 20px;
background-color: #4CAF50;
color: white;
border: none;
border-radius: 10pXx;
cursor: pointer;
margin-top: 20px;
box-shadow: 0 4px 8px rgba(0, 0, 0, 0.3);
}
#instructions {
text-align: center;
max-width: 300px;
margin-bottom: 20px;
}

#gameOverScreen {
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position: absolute;

top: 0;

left: O;

width: 100%;

height: 100%;
background-color: rgba(0, 0, 0, 0.7);
display: none;
flex-direction: column;
justify-content: center;
align-items: center;
color: white;

z-index: 10;

MNMnatdopmep ¢ yaoOHLIMU NPLDKKaAMK

Mpwiraii no nnarchopmam 1 cobupai
MoHeTw!

Vcnonb3ayid KHOMKM BHU3Y WNK KNABULLIM «—

He napait Bhua!

Pucynok 2. /lTo6asnenne CSS-ctunei

Tenepp HanmumeM KOJ, KOTOPBIM peanu3yeT IMOAKIIOYEHHE K KIIFOYEBBIM
aeMeHTaM uHTepdeiica miarpopmepa W HHUIHAIU3UPYET TEPEMEHHBIC IS
YIPABJICHUS] UTPOBBIMU OOBEKTAMH M COCTOSIHUEM UTPBI: OOBSIBISIOTCS KOHCTAHTHI
JUISL IOJTyYEeHUSI IOCTYIA K Canvas-3JIEMEHTY U €ro KOHTEKCTY OTPUCOBKH, CUETUUKY
OYKOB, KHOIMKAaM YIpaBlieHUs (Hadyajla WTPbI, May3bl, MEpe3anycka, JIBUKCHUS
BJIEBO/BIIPABO), a TAKXKE K SKpaHAM MPUBETCTBUS M OKOHYAHUS UTPHI C DJIEMEHTAMU
oTOoOpakKeHUs pe3yibTaTa M peKopaa. ITOT OJOK 00ecleunBaeT B3auMOJICHCTBUC
mexay HTML-unrepdeiicom u JavaScript-norukoil, ¢opmupyss OCHOBY s
JMHAMUYECKOTO OOHOBJICHUSI COCTOSIHUSI HUIPbl W pEaKIuu Ha JeUCTBUS
MOJIb30BaTENsl.

BcraBpTe maHHBIM KOA TOCiE 3akpbiBaromiero Tera </div> u mocrne
OTKPBIBAIOLIETO Tera <script>:

const canvas = document.getElementByld(‘gameCanvas’);

const ctx = canvas.getContext('2d");

const scoreElement = document.getElementByld('score’);

const startScreen = document.getElementByld('startScreen’);

const startButton = document.getElementByld('startButton’);

const pauseButton = document.getElementByld('pauseButton’);
const restartButton = document.getElementByld('restartButton’);
const leftBtn = document.getElementByld('leftBtn’);

const rightBtn = document.getElementByld(‘rightBtn’);

const gameOverScreen = document.getElementByld('gameOverScreen’);
const finalScoreElement = document.getElementByld(‘finalScore");
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const highScoreElement = document.getElementByld(‘highScore");
const restartGameButton = document.getElementByld('restartGameButton');
const levelButtons = document.querySelectorAll(".level-btn");

3areM HamuIeM KOJ, KOTOpPbId HHHUIMAIU3UPYET OCHOBHBIE HIPOBBIE
NEPEMEHHBIE M HACTPAMBAET pa3Mepbl XOJICTa IOJ TEKyllee OKHO Opay3epa:
dbynaknus resizeCanvas() ycTaHaBIMBaeT IMIMPHHY M BBICOTY JJIEMEHTa <canvas>
pPaBHBIMU pa3MepaM OKHa, 0OecrieunBasi aAanTUBHOCTh UHTEp(elica; 0ObSBIAIOTCS
IIEPpEMEHHBIE  JUI1  XpaHEHus  cuéra,  PEKOpHa,  COCTOSIHMSL ~ HWIPBI
(aKTMBHA/IIPUOCTAHOBJIEHA), A TaKXe CO3JAIOTCSI MACCUBBl Ul XpaHEHUS
w1atopm, MOHET U NpyxkuH. OOBEKT player onuchIBaeT napaMeTpsl IEPCOHAKA —
€r0 HaydaJbHblE KOOPAMHATHI, pa3MeEpPbI, CKOPOCTh NEPEIBUKECHUS, CUILY IPBDKKA,
IPAaBUTALMI0O U JpyrHWe CBOWCTBA, HEOOXOAUMbIE [UIsl (U3UKH JIBUKEHUS U
OTPUCOBKH Ha 3KpaHe. OJTOT OJIOK (OpMUPYET OCHOBY HWIPOBOW JIOTUKH H
MOJATOTOBKHU K PEHAEPHUHTY CLICHBI.

BcraBbpTe gaHHBINA KO B TPOJIOJKEHUE Tera <script>:

function resizeCanvas() {
canvas.width = window.innerWidth;
canvas.height = window.innerHeight;

}

resizeCanvas();

// UrpoBbIe TIepeMeHHEIC
let score = 0;
let highScore = localStorage.getltem(*highScore’) || O;
let gameRunning = false;
let gamePaused = false;
let platforms = [];
let coins = [];
let springs = [];
let currentLevel = 'easy’;
let player = {
X: canvas.width / 2 - 15,
y: canvas.height * 0.7 - 30,
width: 30,
height: 30,
velocityX: 0O,
velocityY: 0O,
speed: 6,
jumpForce: -16,
gravity: 0.4,
color: '#FF5722,
isMovingLeft: false,
isMovingRight: false,
canJump: true

¥

Tenepp 3aiiMeMCsl HACTPOMKOW HMIPOBBIX YPOBHEH M CO3JaHUEM KJIACCOB
UTPOBBIX OOBEKTORB: B 00beKTE levelSettings onpeseseHsl mapaMeTphbl TpeX YpoBHEH
cinoxHocTH (easy, medium, hard), Bkirodast paccTosiHie MexAy miarpopmamMu, Uux
HIMPHUHY, YaCTOTY TMOSBJICHHUS] MOHET U cHelHalbHbIX MuaTdopm; kiacc Platform
peanu3yeT pa3InyHbIe TUTIHI TIATGOopM (OOBIYHBIC, TPYKUHAIINE U PA3PYIIAEMBbIC)
C YHUKaJIbHOW OTPUCOBKOM JUIsl Kaskoro Tuna; kinacc Coin OTBE4aeT 3a Co3JaHue U
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00pabOTKy CTOJKHOBEHHMH C MOHETAMH, BKIIOUYAs WX BHU3YaJM3AIHIO 30JIOTHIMH
Kpyramu; Kjiacc Spring peanu3yeT IMpYKUHbI, KOTOpblE MPUIAIOT HUTPOKY
JIOTIOTHUTEIBHBIA  HMMITyJIC, C TPOBEPKOH CTOJKHOBEHHWH W COCTOSHHUEM
ucrnoip30Banusl. Bce kmaccel comepkaT Mertonbl draw() UISI OTPUCOBKH U
checkCollision() ayist 06pabOTKHU B3aUMOACHCTBUI C UTPOKOM, Ucmoib3ys Canvas
API nns BU3yanu3amuu 3JeMEHTOB UTPBHI.

BcraBpTe naHHBIN KO B MTPOJOHKCHHUE TEra <script>:

// HacTpoliku ypoBHEi
const levelSettings = {

easy: {
platformGap: 80,
platformWidth: 120,
coinFrequency: 0.7,
springFrequency: 0.3,
bouncyFrequency: 0.1,
breakableFrequency: 0.05,
playerStartY: canvas.height * 0.7

3

medium: {
platformGap: 100,
platformWidth: 100,
coinFrequency: 0.5,
springFrequency: 0.2,
bouncyFrequency: 0.2,
breakableFrequency: 0.1,
playerStartY: canvas.height * 0.7

+

hard: {
platformGap: 120,
platformWidth: 80,
coinFrequency: 0.3,
springFrequency: 0.1,
bouncyFrequency: 0.3,
breakableFrequency: 0.2,
playerStartY: canvas.height * 0.7

}

j

// Knmace mmatdopmat
class Platform {
constructor(x, y, width, type = 'normal’) {
this.x = Xx;
this.y =y;
this.width = width;
this.height = 10;
this.type = type;
this.color = type === 'bouncy' ? '#9C27B0" :
type === 'breakable' ? '#795548" : '‘#4CAF50";
}

draw() {
ctx.fillStyle = this.color;
ctx.fillRect(this.x, this.y, this.width, this.height);

if (this.type === 'normal’) {
ctx.fillStyle = #388E3C';
for (let i = 0; i < this.width; i +=5) {
if (i % 10 === 0) ctx.fillRect(this.x + i, this.y, 5, 3);
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¥
}

¥

} else if (this.type === 'bouncy") {

ctx.fillStyle = ‘#7B1FA2';

ctx.beginPath();

ctx.moveTo(this.x, this.y + this.height);
ctx.lineTo(this.x + this.width, this.y + this.height);
ctx.lineTo(this.x + this.width - 5, this.y);
ctx.lineTo(this.x + 5, this.y);

ctx.closePath();

ctx.fill();

} else if (this.type === "breakable") {

ctx.fillStyle = ‘#5D4037",

ctx.beginPath();

ctx.moveTo(this.x, this.y);

for (let i =0; i < this.width; i += 10) {
ctx.lineTo(this.x + i, this.y + (Math.random() * 4 - 2));

}

ctx.lineTo(this.x + this.width, this.y);

ctx.lineTo(this.x + this.width, this.y + this.height);

ctx.lineTo(this.x, this.y + this.height);

ctx.closePath();

ctx.fill();

// Kimacc MOHETBI
class Coin {
constructor(x, y) {

¥

this.x = Xx;

this.y = y;

this.radius = 10;
this.collected = false;

draw() {

¥

if (this.collected) return;

ctx.fillStyle = '#FFD700';

ctx.beginPath();

ctx.arc(this.x, this.y, this.radius, 0, Math.PI * 2);
ctx.fill();

checkCollision() {

¥
¥

if (this.collected) return false;

const dx = player.x + player.width/2 - this.x;

const dy = player.y + player.height/2 - this.y;

return Math.sqrt(dx*dx + dy*dy) < this.radius + player.width/2;

// Kimace mpy>KuHBI
class Spring {
constructor(x, y) {

¥

this.x = x;

this.y = y;
this.width = 15;
this.height = 10;
this.used = false;

draw() {

if (this.used) return;
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ctx.fillStyle = '#FF5722";
ctx.fillRect(this.x, this.y, this.width, this.height);

}

checkCaollision() {
if (this.used) return false;
return player.x + player.width > this.x &&
player.x < this.x + this.width &&
player.y + player.height > this.y &&
player.y < this.y + this.height;

Jlanee  peanmu3yeM  KJIIOYEBbIE  MTPOBBIC  MEXaHU3MbL:  (DyHKUHUA
createlnitialPlatforms() renepupyer crapToBble MIaTGOPMBI, CO3[aBasi MIMPOKYIO
HadaJlbHYI0 IUIaTGOpMy TMOJ MUIPOKOM M mnocienywoomue 14 mmargopm co
CITy9aiiHbIM TOPU30HTAIHHBIM CMEIIIEHUEM, oTmpeaensis 179 THII
(oObryHas/MpyKUHALLAS/pa3pylliacMas) Ha OCHOBE BeposTHocTel u3 levelSettings,
a TaKkKe pa3Mmelnas TMPYKUHbI M MOHETHl COTJIACHO 3a/JaHHBIM YacTOTaM;
drawPlayer() oTprucoBbIBaeT Urpoka B BUJIE MPSIMOYTOJIbHUKA C aHUMUPOBAHHBIMU
rjla3amMu, T 3padykd CIIBUTAIOTCS B 3aBUCHUMOCTH OT HaIlpaBJICHUS JBUKCHUS;
checkPlatformCollision() o6pabaTbiBacT B3auMOIeHCTBHE UTPOKA C TUIATHOPMAMH,
peanusys pasHble S(Q(EKThl a8 Kaxaoro Tuna (YCUJIEHHBIH MPBDKOK C
NPYXKUHAIIMX, paspymienne xpynkux miaatdopm); checkCoinCollisions() u
checkSpringCollisions() oTBeuaroT 3a cOOp MOHET (C YyBEJIMYEHHUEM CUETa) U
AKTUBAIIMIO TIPY>KUH (C MOIIHBIM MPBDKKOM) COOTBETCTBEHHO, OOHOBJISISI UTPOBOE
COCTOSIHUE U UHTEpPEIiC.

// Co3nanue Ha4aIbHBIX 1aThopM
function createlnitialPlatforms() {
platforms = [];
const settings = levelSettings[currentLevel];

// TlepBas mardopma 1o UTPOKOM (IIUPOKas)
platforms.push(new Platform(

canvas.width/2 - settings.platformWidth * 0.75,
settings.playerStartY,

settings.platformWidth * 1.5

DE

// T eHeparys nocie1yonmx miatdopm
for (leti=1;i<15;i++) {
const prevPlatform = platforms[i-1];
const x = Math.max(0, Math.min(
canvas.width - settings.platformWidth,
prevPlatform.x + (Math.random() * 200 - 100)
);

const y = prevPlatform.y - settings.platformGap;

let type = 'normal’;

const rand = Math.random();

if (rand < settings.breakableFrequency) type = 'breakable’;

else if (rand < settings.breakableFrequency + settings.bouncyFrequency) type = 'bouncy’;

platforms.push(new Platform(x, y, settings.platformWidth, type));
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/I JobaBneHue Mpy>KUH ¥ MOHET
if (Math.random() < settings.springFrequency && type === 'normal’) {
springs.push(new Spring(x + settings.platformWidth/2 - 7.5, y - 15));

if (Math.random() < settings.coinFrequency) {
coins.push(new Coin(x + Math.random() * settings.platformWidth, y - 50));
}
¥
}

// OTpHCOBKa UTPOKa
function drawPlayer() {
ctx.fillStyle = player.color;
ctx.fillRect(player.x, player.y, player.width, player.height);

// Tnaza

ctx.fillStyle = 'white’;

ctx.fillRect(player.x + 5, player.y + 5, 8, 8);
ctx.fillRect(player.x + player.width - 13, player.y + 5, 8, 8);

// 3pauku
ctx fillStyle = 'black’;
const lookDir = player.velocityX >0 ? 2 : (player.velocityX <0 ? -2 : 0);
ctx.fillRect(player.x + 7 + lookDir, player.y + 7, 4, 4);
ctx.fillRect(player.x + player.width - 11 + lookDir, player.y + 7, 4, 4);

}

// TIpoBepka CTONKHOBEHHI ¢ 1iaTopMamMu
function checkPlatformCollision() {
player.canJump = false;
for (const platform of platforms) {
if (player.y + player.height >= platform.y &&
player.y + player.height <= platform.y + platform.height &&
player.x + player.width > platform.x &&
player.x < platform.x + platform.width &&
player.velocityY > 0) {

player.canJump = true;

if (platform.type === 'bouncy') player.velocityY = player.jumpForce * 1.8;

else if (platform.type === 'breakable") {
platforms.splice(platforms.indexOf(platform), 1);
player.velocityY = player.jumpForce;

}else {
player.velocityY = player.jumpForce;

}

}
}
}

// TIpoBepKa CTOJKHOBCHHIA C MOHETAMU
function checkCoinCollisions() {
for (leti = coins.length - 1; i >=0; i--) {
if (coins[i].checkCollision()) {
coins.splice(i, 1);
score += 10;
scoreElement.textContent = *Ouxu: ${score};
}
¥
}

// TIpoBepKa CTOJIKHOBEHHH C IPYKMHAMHU
function checkSpringCollisions() {
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for (const spring of springs) {
if (spring.checkCollision()) {
spring.used = true;
player.velocityY = player.jumpForce * 2;
}
}
}

3arem peanu3yeM OCHOBHOM MrpoBoii nuki B ¢pyHkuuu update(): mposepsiem
cocrostare urpel (running/paused), oOpadaTbiBacM IBHKCHHE HUIPOKA C YYCTOM
rpaBUTAIIMM M TPAHMI[ SKpaHa, IPOBEPSAEM CTOJKHOBCHHS C IUIaThOpMaMH
(Be3eiBast  checkPlatformCollision()), wmoneramu (checkCoinCollisions()) wu
npyxuramu (checkSpringCollisions()). Ilpu noctkeHuH BepXHEH MOJIOBUHBI
9KpaHa BKJIIOYACM MEXaHU3M IMPOKPYTKH MHUpA - CMeIaecM Bce OOBEKThI BHU3 Ha
pasHUIly MEKAY MO3UIUCH UTPOKa M IIEHTPOM dKpaHa, OJJHOBPEMECHHO YBEIININBAs
cueT. YajasieM 0ObeKThI, BHINIABIINE 3a HIDKHIOI TPAHUILY, U TCHEPUPYEM HOBBIC
wiatGopMbpl €  MPUKPEIUICHHBIMH  TMPY)XHHAMH M MOHETaMH 10  Mepe
HEeoOXoauMOCTH (KOrja KOJIMYECTBO IUIATPOPM CTAHOBUTCS MeEHbIe 15),
UCTIOJNB3YS TapaMeTphl TEKYIIETO YPOBHS CIOXHOCTH JUISI ONIPEACTICHUS] 4acTOTHI
TIOSIBJICHUST U XapaKTEPUCTUK OOBEKTOB. Bce M3MEHEHMS TMO3WIUN W COCTOSHUS
OOBEKTOB HEMEIJICHHO OTPaKaIOTCSI Ha WIPOBOM TIOJIE HYepe3 IMOCISAYIOIIYIO
OTPHUCOBKY.

// OOHOBJIEHHE UTPOBOTO COCTOSHHUS
function update() {
if (lgameRunning || gamePaused) return;

// [IBM>keHHne UrpokKa

player.velocityX = player.isMovingLeft ? -player.speed :
player.isMovingRight ? player.speed :
player.velocityX * 0.8;

player.velocityY += player.gravity;
player.x += player.velocityX;
player.y += player.velocityY;

// T'paHuLIBl 3KpaHa

if (player.x < 0) player.x = 0;

if (player.x + player.width > canvas.width) player.x = canvas.width - player.width;
if (player.y > canvas.height) gameOver();

// TIpoBepKa CTOJIKHOBEHUH
checkPlatformCollision();
checkCoinCollisions();
checkSpringCaollisions();

// TIpokpyTKa Mupa

if (player.y < canvas.height / 2) {
const diff = canvas.height / 2 - player.y;
player.y = canvas.height / 2;

[platforms, coins, springs].forEach(arr => {
arr.forEach(obj => obj.y += diff);
bk

score += Math.floor(diff);
scoreElement.textContent = ‘Ouxku: ${score}";
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}

//'Y najeHue BBIMICANINX 3a IPEAeIbl 0ObEKTOB

platforms = platforms.filter(p => p.y < canvas.height + 50);
coins = coins.filter(c => c.y < canvas.height + 50);

springs = springs.filter(s => s.y < canvas.height + 50);

// [loGaBneHne HOBBIX IIATHOPM
if (platforms.length < 15) {
const settings = levelSettings[currentLevel];
const lastPlatform = platforms[platforms.length - 1];
const x = Math.max(0, Math.min(
canvas.width - settings.platformWidth,
lastPlatform.x + (Math.random() * 200 - 100)

)

const y = lastPlatform.y - settings.platformGap;

let type = 'normal’;

const rand = Math.random();

if (rand < settings.breakableFrequency) type = 'breakable’;

else if (rand < settings.breakableFrequency + settings.bouncyFrequency) type = 'bouncy’;

platforms.push(new Platform(x, y, settings.platformWidth, type));

if (Math.random() < settings.springFrequency && type === "normal’) {
springs.push(new Spring(x + settings.platformWidth/2 - 7.5, y - 15));

if (Math.random() < settings.coinFrequency) {
coins.push(new Coin(x + Math.random() * settings.platformWidth, y - 50));

¥
¥
¥

[lepeiiaem k BU3yanu3alvy 1 yrpaBieHUIO UTPoil: pyHkius draw() ouumiaer
XOJICT, pUCyeT roilyoor (OH ¢ aHMUMHUPOBAHHBIMH OOJIaKaMU (JIBUKYIIIMMHUCS C
IJIABHBIMU  KOJICOAHUSIMU), OTOOpa)KaeT BCE UIPOBBIE OOBEKTHI (MIATHOPMBI,
MOHETBI, MPY>KUHBI) U UTPOKA; UTpoBOoM LKKI gameLoop() cBsA3biBaeT 0OHOBIEHUE
coctostHust (update()) u oTpucoBky (draw()), oOecrneunBasi MJIABHYI0 aHUMAIIUIO
yepes requestAnimationFrame. ®ynkuun gameOver(), startGame() u restartGame()
YOPABJISIIOT JKA3HEHHBIM IUKJIOM WIPBI - COXPAHSIOT PEKOPABI, IMOKA3bIBAIOT
COOTBETCTBYIOIIME D3KpaHbl W CcOpachIBalOT UTPOBOE COCTOSHHE. YTIpaBlieHUE
peanu3oBaHO uepe3 KHOMKU uHTepdeiica (BHIOOp YpOBHs, Mays3a, pecTapr),
CEHCOPHBIE AJIEMEHTHI (JIEBO/MPABO) U KIIABUATYPY (CTPENKHU, MPoOes AJid MPbDKKA,
"P" nmns maysei), ¢ oOpaboTkoil kak mouse/touch, Tak u keyboard coObITHiA.
JlonoHUTENBHBIE 00PaOOTYNKHM 00SCIIEUNBAIOT aallTAlIMI0 K N3MEHESHHIO pa3Mepa
OKHA H TIPHDKOK TIO0 KIWKY/Tally Ha XOJICT. Bce 2JIeMEHTHl yIpaBJieHUS
CUHXPOHU3UPOBAHBI C UTPOBBIM COCTOSIHHEM 4yepe3 ¢bnaru
isMovingleft/isMovingRight u canJump.

// OTpHCOBKa UT'PEI
function draw() {
// O4ncTKa SKpaHa
ctx.clearRect(0, 0, canvas.width, canvas.height);

/| ®oH
ctx.fillStyle = '#87CEEB;
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ctx.fillRect(0, 0, canvas.width, canvas.height);

// Obmaka

ctx.fillStyle = 'rgba(255, 255, 255, 0.7)";

for(leti=0;i<5;i++){
const cloudX = (i * 300) % (canvas.width + 200) - 100;
const cloudY =50 + Math.sin(Date.now() / 2000 + i) * 20;
ctx.beginPath();
ctx.arc(cloudX, cloudY, 30, 0, Math.PI * 2);
ctx.arc(cloudX + 25, cloudY - 10, 25, 0, Math.P1 * 2);
ctx.arc(cloudX + 50, cloudY, 20, 0, Math.PI * 2);
ctx.arc(cloudX + 25, cloudY + 10, 25, 0, Math.P1 * 2);
ctx.fill();

}

/I OTpucoBKa 00BEKTOB
platforms.forEach(p => p.draw());
coins.forEach(c => c.draw());
springs.forEach(s => s.draw());
drawPlayer();

}

// UTpoBO# UK
function gameLoop() {
update();
draw();
if (gJameRunning && 'gamePaused) requestAnimationFrame(gamelLoop);

}

// OKOHYaHHE UTPBI
function gameOver() {
gameRunning = false;
if (score > highScore) {
highScore = score;
localStorage.setltem(‘highScore', highScore);
}
finalScoreElement.textContent = ‘Bam cuer: ${score}";
highScoreElement.textContent = ‘Pexopa: $ {highScore}";
gameQverScreen.style.display = 'flex’;

}

// Ha4yano urpsi

function startGame() {
startScreen.style.display = 'none’;
restartGame();

}

// Tlepe3arryck Urpsl

function restartGame() {
gameOverScreen.style.display = 'none’;
gamePaused = false;
pauseButton.textContent = "Iay3a";

const settings = levelSettings[currentLevel];
score = 0;
scoreElement.textContent = 'Ouku: ${score}";
player = {

X: canvas.width/2 - 15,

y: settings.playerStartY - 30,

width: 30,

height: 30,

velocityX: 0,

velocityY: 0,
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speed: 6,

jumpForce: -16,
gravity: 0.4,

color: '#FF5722,
isMovingLeft: false,
isMovingRight: false,
canJump: true

¥

createlnitialPlatforms();
coins = [];
springs =[];

gameRunning = true;
gameLoop();

}

// Tlay3a urpst

function togglePause() {
gamePaused = !gamePaused;
pauseButton.textContent = gamePaused ? "IIpogomxuts" : "Ilay3a";
if (lgamePaused && gameRunning) gameLoop();

}

// ObpaboTUuKU COOBITHI

// BE100Op YpOBHS CIIOKHOCTH
levelButtons.forEach(button => {
button.addEventListener(‘click’, () => {
levelButtons.forEach(btn => btn.classList.remove('active"));
button.classList.add(‘active");
currentLevel = button.dataset.level;
b
ok

// KHOTIKH yTIpaBIIeHUS
startButton.addEventL.istener('click’, startGame);
pauseButton.addEventListener('click’, togglePause);
restartButton.addEventL.istener('click’, restartGame);
restartGameButton.addEventListener(‘click’, restartGame);

// ' YrpaBjeHHe ¢ KHOTIOK Ha SKpaHe
leftBtn.addEventListener('mousedown’, () => player.isMovingLeft = true);
leftBtn.addEventListener('mouseup’, () => player.isMovingLeft = false);
leftBtn.addEventListener('mouseleave’, () => player.isMovingLeft = false);
leftBtn.addEventListener(‘touchstart', () => player.isMovingLeft = true);
leftBtn.addEventListener(‘touchend’, () => player.isMovingLeft = false);

rightBtn.addEventListener('mousedown’, () => player.isMovingRight = true);
rightBtn.addEventListener('mouseup’, () => player.isMovingRight = false);
rightBtn.addEventListener('mouseleave’, () => player.isMovingRight = false);
rightBtn.addEventListener(‘touchstart’, () => player.isMovingRight = true);
rightBtn.addEventListener(‘touchend’, () => player.isMovingRight = false);

// YnpaBieHue ¢ KIaBHATyPHI
window.addEventListener('keydown’, (e) => {
if (e.key ==="'ArrowLeft") player.isMovingLeft = true;
else if (e.key ==="ArrowRight') player.isMovingRight = true;
else if (e.key ===""' && player.canJump) {
player.velocityY = player.jumpForce;
player.canJump = false;

¥
else if (e.key ==="p") togglePause();
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b

window.addEventListener('keyup’, (€) =>{

if (e.key ==="ArrowLeft") player.isMovingLeft = false;

else if (e.key ==="ArrowRight') player.isMovingRight = false;
ok

// TIpBIXKOK 110 KIIMKY/TaIy
canvas.addEventListener(‘click’, () => {
if (player.canjump) {
player.velocityY = player.jumpForce;
player.canJump = false;

b

canvas.addEventListener(‘touchstart’, () => {
e.preventDefault();
if (player.canJump) {
player.velocityY = player.jumpForce;
player.canJump = false;

}
}. { passive: false });

// U3MeHeHne pa3zMepa OKHa
window.addEventListener(resize’, () => {
resizeCanvas();

if (gameRunning) draw();

b

Tenepp urpa MoJHOCTHIO 3aBEpPUIEHA U TOTOBA K 3aIyCKy - MOYKEM HayaTb
YBJIEKATEIbHOE MPOXOXKACHUE, BBHIOMpAs OAUH M3 TPEX YPOBHEH CIOXHOCTU
(Jlerkuid, CpeTHUI WIIU CIIOXKHBIN), KaXIbld U3 KOTOPBIX MpeajiaracT YHUKAJIbHbBIN
UTPOBOM OMBIT C Pa3HOM YACTOTOW MOSBIEHUS MIATPOPM, MOHET U CHELMAIBHBIX
00OBEKTOB. YNPABICHUE PEATTM30BAHO KaK JJI KJIABUATYPBI (CTPEJIKU U IPOOEN), TaK
U 11 MOOWJIBHBIX YCTPOMCTB (CEHCOPHBIE KHOMKH), C BO3MOKHOCTBIO IPHITaTh 110
KJIUKY, COOMpPATh MOHETHI /1151 HAOOpa OYKOB, UCIIOJIb30BATh MPY>KUHBI 1151 MOIIIHBIX
IPBIKKOB M M30€eraTh OMacHbIX MIaTGOpM, a CUCTEMA aBTOMAaTHUYECKON MTPOKPYTKHU
MHUpa W TEHepalMM HOBBIX MJIAaTGopM oOecneuyuBaeT IUIABHBIA M JUHAMUYHBIHI
relMIuieii ¢ COxpaHeHUEM PEKOPIOB U yI00HBIMU 3JIEMEHTaMH YIIpaBieHus (1ay3a,
pecrapr).
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Pucynok 3. Urpa

Pucynok 5. [Tay3a
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4 BeIBOABI

B nanHoii pabote noipoOHO paccMOTpeHa METOAMKA CO3aHus U pa3padOTKU
apantuBHOro miatrdpopmepa Ha HTMLS5 Canvas ¢ quHaMU4yecKOW reHeparueit
KOHTEHTa U MYJIbTUIUIATGOPMEHHBIM yrpaBieHueM. [IpeioxeHHoe pelieHue
OpPUEHTHUPOBAHO Ha TMPENOJABATENE M CTYACHTOB, 3aWHTEPECOBAHHBIX B
MPUMEHEHUU COBPEMEHHBIX BEO-TEXHOJIOTMM JUIsl MOBBIMICHUS 3PPEKTUBHOCTU
o0pa3oBaTeILHOTO Mpolecca U peBpalleHus 00yueHus B 0oJiee yBIeKaTeIbHbIN U
VHTEPAKTUBHBIN OIIBIT.
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ITpunoxenne 1. Kox mst crpanuimst index.html

<IDOCTYPE html>
<html lang="ru">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>IInardopmep ¢ ynoOHbIMU IPbDKKaMU</title>
<style>
body {
margin: 0;
overflow: hidden;
background: linear-gradient(to bottom, #87CEEB, #EOF7FA);
font-family: Arial, sans-serif;
touch-action: manipulation;
}
#gameCanvas {
display: block;
background-color: #87CEEB,;
}
#score {
position: absolute;
top: 10px;
left: 10px;
font-size: 24px;
color: white;
text-shadow: 2px 2px 4px rgha(0, 0, 0, 0.5);
}
#controls {
position: absolute;
bottom: 20px;
width: 100%;
display: flex;
justify-content: center;
gap: 20px;

.control-btn {
width: 80px;
height: 80px;
background-color: rgbha(255, 255, 255, 0.3);
border-radius: 50%;
display: flex;
justify-content: center;
align-items: center;
font-size: 24px;
color: white;
border: 2px solid white;
user-select: none;
-webkit-tap-highlight-color: transparent;
}
#gameUl {
position: absolute;
top: 10px;
right: 10px;
display: flex;
gap: 10px;
flex-direction: column;
align-items: flex-end;
}
.ui-btn {
padding: 8px 15px;
background-color: rgba(0, 0, 0, 0.5);
color: white;
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border: none;
border-radius: 5px;
font-size: 16px;
cursor: pointer;
min-width: 100pXx;
text-align: center;
}
#startScreen {
position: absolute;
top: 0;
left: O;
width: 100%;
height: 100%;
background-color: rgba(0, 0, 0, 0.7);
display: flex;
flex-direction: column;
justify-content: center;
align-items: center;
color: white;
z-index: 10;
}
#levelSelect {
margin: 20px O;
display: flex;
gap: 10px;
}
level-btn {
padding: 10px 15px;
background-color: #2196F3;
color: white;
border: none;
border-radius: 5px;
cursor: pointer;
}
level-btn.active {
background-color: #0b7dda;
box-shadow: 0 0 10px rgba(255, 255, 255, 0.5);
}
#startButton {
padding: 15px 30px;
font-size: 20px;
background-color: #4CAF50;
color: white;
border: none;
border-radius: 10pXx;
cursor: pointer;
margin-top: 20px;
box-shadow: 0 4px 8px rgba(0, 0, 0, 0.3);
}
#instructions {
text-align: center;
max-width: 300px;
margin-bottom: 20px;
}
#gameOverScreen {
position: absolute;
top: 0;
left: O;
width: 100%;
height: 100%;
background-color: rgba(0, 0, 0, 0.7);
display: none;
flex-direction: column;
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justify-content: center;
align-items: center;
color: white;
z-index: 10;
}
</style>
</head>
<body>
<div id="score">Ouxu: 0</div>
<div id="gameUl">
<button id="pauseButton" class="ui-btn">ITayza</button>
<button id="restartButton" class="ui-btn">3aunoso</button>
</div>
<canvas id="gameCanvas"></canvas>

<div id="controls">
<div id="leftBtn" class="control-btn">«—</div>
<div id="rightBtn" class="control-btn">—</div>
</div>

<div id="startScreen">
<h1>IInardopmep ¢ ynoOHbIMU NTpbDKKaMu</h1>
<div id="instructions">
<p>IIperraii mo mwrardpopmam u codupait MoHETHI!</p>
<p>Hcnonp3yit KHONKH BHHU3Y TN KIABUIIHN «— —</p>
<p>He magaii BHU3!</p>
</div>
<div id="levelSelect">
<button class="level-btn active™" data-level="easy">Jlerkuii</button>
<button class="level-btn" data-level="medium">Cpeauuii</button>
<button class="level-btn" data-level="hard">Cnoxusrii</button>
</div>
<button id="startButton">Hauats urpy</button>
</div>

<div id="gameOverScreen">
<h1>Wrpa oxonuenal</h1>
<div id="finalScore">Bam cuer: 0</div>
<div id="highScore">Pexopu: 0</div>
<button id="restartGameButton" class="ui-btn" style="margin-top: 20px; font-size: 20px; padding:
15px 30px;">Urpars cuosa</button>
</div>

<script>
[/l IHumianu3anust urpel
const canvas = document.getElementByld(‘gameCanvas’);
const ctx = canvas.getContext('2d");
const scoreElement = document.getElementByld('score’);
const startScreen = document.getElementByld('startScreen’);
const startButton = document.getElementByld('startButton’);
const pauseButton = document.getElementByld(‘pauseButton’);
const restartButton = document.getElementByld('restartButton’);
const leftBtn = document.getElementByld('leftBtn’);
const rightBtn = document.getElementByld(‘rightBtn’);
const gameOverScreen = document.getElementByld('gameOverScreen’);
const finalScoreElement = document.getElementByld(‘finalScore");
const highScoreElement = document.getElementByld(*highScore’);
const restartGameButton = document.getElementByld('restartGameButton’);
const levelButtons = document.querySelectorAll(".level-btn");

// 'YcTaHOBKa pa3MepoB XOJICTA
function resizeCanvas() {
canvas.width = window.innerWidth;
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canvas.height = window.innerHeight;

resizeCanvas();

[/l IrpoBEIie TiepeMeHHbIe

let score = 0;

let highScore = localStorage.getltem(‘highScore") || O;
let gameRunning = false;

let gamePaused = false;
let platforms = [];

let coins = [];

let springs = [];

let currentLevel = 'easy’;

let player = {

X: canvas.width / 2 - 15,
y: canvas.height * 0.7 - 30,

width: 30,

height: 30,
velocityX: 0,
velocityY: 0O,

speed: 6,
jumpForce: -16,
gravity: 0.4,

color: #FF5722',
isMovingLeft: false,

isMovingRight: false,

canJump: true
3
I/l HacTpotiiku ypoBHeii
const levelSettings = {

easy: {
platformGap: 80,
platformWidth: 120,
coinFrequency: 0.7,
springFrequency: 0.3,
bouncyFrequency: 0.1,
breakableFrequency: 0.05,
playerStartY: canvas.height * 0.7

3

medium: {
platformGap: 100,
platformWidth: 100,
coinFrequency: 0.5,
springFrequency: 0.2,
bouncyFrequency: 0.2,
breakableFrequency: 0.1,
playerStartY: canvas.height * 0.7

h

hard: {
platformGap: 120,
platformWidth: 80,
coinFrequency: 0.3,
springFrequency: 0.1,
bouncyFrequency: 0.3,
breakableFrequency: 0.2,
playerStartY: canvas.height * 0.7

¥

j2

/I Knacc mathopmsl
class Platform {

constructor(x, y, width, type = 'normal’) {

this.x = x;
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this.y = y;
this.width = width;
this.height = 10;
this.type = type;
this.color = type === 'bouncy' ? '#9C27B0" :
type === 'breakable' ? '#795548" : '‘#4CAF50";
}

draw() {
ctx.fillStyle = this.color;
ctx.fillRect(this.x, this.y, this.width, this.height);

if (this.type === 'normal’) {
ctx.fillStyle = '#388E3C";
for (let i = 0; i < this.width; i +=5) {

if (i % 10 === 0) ctx.fillRect(this.x + i, this.y, 5, 3);

}

} else if (this.type === "bouncy’) {
ctx.fillStyle = '#7B1FA2';
ctx.beginPath();
ctx.moveTo(this.x, this.y + this.height);
ctx.lineTo(this.x + this.width, this.y + this.height);
ctx.lineTo(this.x + this.width - 5, this.y);
ctx.lineTo(this.x + 5, this.y);
ctx.closePath();
ctx.fill();

} else if (this.type === "breakable’) {
ctx.fillStyle = '#5D4037";
ctx.beginPath();
ctx.moveTo(this.x, this.y);
for (leti = 0; i < this.width; i += 10) {

ctx.lineTo(this.x + i, this.y + (Math.random() * 4 - 2));

}
ctx.lineTo(this.x + this.width, this.y);
ctx.lineTo(this.x + this.width, this.y + this.height);
ctx.lineTo(this.x, this.y + this.height);
ctx.closePath();
ctx.fill();

}

}
}

/] Kinacc MOHETBI
class Coin {
constructor(x, y) {
this.x = x;
this.y =y;
this.radius = 10;
this.collected = false;

¥

draw() {
if (this.collected) return;
ctx.fillStyle = ‘#FFD700';
ctx.beginPath();
ctx.arc(this.x, this.y, this.radius, 0, Math.PI * 2);
ctx.fill();

¥

checkCollision() {
if (this.collected) return false;
const dx = player.x + player.width/2 - this.x;
const dy = player.y + player.height/2 - this.y;
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return Math.sqrt(dx*dx + dy*dy) < this.radius + player.width/2;

¥
}

/l Kimacc mipy»XuHbI
class Spring {
constructor(x, y) {
this.x = X;
this.y = y;
this.width = 15;
this.height = 10;
this.used = false;

}

draw() {
if (this.used) return;
ctx.fillStyle = '#FF5722";
ctx.fillRect(this.x, this.y, this.width, this.height);

¥

checkCollision() {
if (this.used) return false;
return player.x + player.width > this.x &&
player.x < this.x + this.width &&
player.y + player.height > this.y &&
player.y < this.y + this.height;
}
}
/I Co3nanue HauanbHbIX WIATHOPM
function createlnitialPlatforms() {
platforms = [];
const settings = levelSettings[currentLevel];

// TlepBas mardopma 1o UrPOKOM (IIUpOKast)
platforms.push(new Platform(

canvas.width/2 - settings.platformWidth * 0.75,
settings.playerStarty,

settings.platformWidth * 1.5

DE

[l Tenepalyst MOCIEAYOMKX WIATHOPM
for(leti=1;i<15;i++){
const prevPlatform = platforms[i-1];
const x = Math.max(0, Math.min(
canvas.width - settings.platformWidth,
prevPlatform.x + (Math.random() * 200 - 100)
)

const y = prevPlatform.y - settings.platformGap;

let type = 'normal’;

const rand = Math.random();

if (rand < settings.breakableFrequency) type = 'breakable’;

else if (rand < settings.breakableFrequency + settings.bouncyFrequency) type = 'bouncy’;

platforms.push(new Platform(x, y, settings.platformWidth, type));

/I loGaBiienne py»UH U MOHET
if (Math.random() < settings.springFrequency && type === 'normal’) {
springs.push(new Spring(x + settings.platformWidth/2 - 7.5, y - 15));

if (Math.random() < settings.coinFrequency) {
coins.push(new Coin(x + Math.random() * settings.platformWidth, y - 50));

}
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¥
}

[/l OtpurcoBka urpoka
function drawPlayer() {
ctx.fillStyle = player.color;
ctx.fillRect(player.x, player.y, player.width, player.height);

[l Tnaza

ctx.fillStyle = 'white';

ctx.fillRect(player.x + 5, player.y + 5, 8, 8);
ctx.fillRect(player.x + player.width - 13, player.y + 5, 8, 8);

I/ 3pauku
ctx.fillStyle = 'black’;
const lookDir = player.velocityX >0 ? 2 : (player.velocityX <0? -2 : 0);
ctx.fillRect(player.x + 7 + lookDir, player.y + 7, 4, 4);
ctx.fillRect(player.x + player.width - 11 + lookDir, player.y + 7, 4, 4);

}

// TIpoBepka CTONKHOBEHHIA ¢ IaThOpMaMu
function checkPlatformCollision() {
player.canJump = false;
for (const platform of platforms) {
if (player.y + player.height >= platform.y &&
player.y + player.height <= platform.y + platform.height &&
player.x + player.width > platform.x &&
player.x < platform.x + platform.width &&
player.velocityY > 0) {

player.canJump = true;

if (platform.type === 'bouncy") player.velocityY = player.jumpForce * 1.8;

else if (platform.type === 'breakable") {
platforms.splice(platforms.indexOf(platform), 1);
player.velocityY = player.jumpForce;

}else {
player.velocityY = player.jumpForce;

}

}
}
}

/l TIpoBepka CTOJKHOBEHHI ¢ MOHETAMHU
function checkCoinCollisions() {
for (leti = coins.length - 1; i >=0; i--) {
if (coins[i].checkCollision()) {
coins.splice(i, 1);
score += 10;
scoreElement.textContent = "Ouku: ${score}’;
}
¥
}

// TIpoBepka CTONKHOBEHU# C Py UHAMH
function checkSpringCollisions() {
for (const spring of springs) {
if (spring.checkCollision()) {
spring.used = true;
player.velocityY = player.jumpForce * 2;
}
¥
}

/l OGHOBJIEHHE UTPOBOTO COCTOSHHUS

ISSN 2414-4487
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function update() {
if (lgameRunning || gamePaused) return;

/I JIsmxenne urpoka

player.velocityX = player.isMovingLeft ? -player.speed :
player.isMovingRight ? player.speed :
player.velocityX * 0.8;

player.velocityY += player.gravity;
player.x += player.velocityX;
player.y += player.velocityY;

// TpanuIs! sKpaHa

if (player.x < Q) player.x = 0;

if (player.x + player.width > canvas.width) player.x = canvas.width - player.width;
if (player.y > canvas.height) gameOver();

// TIpoBepka CTONKHOBEHU I
checkPlatformCollision();
checkCoinCollisions();
checkSpringCollisions();

Il TIpokpyTka Mupa

if (player.y < canvas.height / 2) {
const diff = canvas.height/ 2 - player.y;
player.y = canvas.height / 2;

[platforms, coins, springs].forEach(arr => {
arr.forEach(obj => obj.y += diff);
b

score += Math.floor(diff);
scoreElement.textContent = "Ouxu: ${score}’;

¥

/I Y nanenue BoIIEAIINX 32 IpeaeIbl 00BEKTOB

platforms = platforms.filter(p => p.y < canvas.height + 50);
coins = coins.filter(c => c.y < canvas.height + 50);

springs = springs.filter(s => s.y < canvas.height + 50);

// NobaBneHne HOBBIX IaTdopm
if (platforms.length < 15) {
const settings = levelSettings[currentLevel];
const lastPlatform = platforms[platforms.length - 1];
const x = Math.max(0, Math.min(
canvas.width - settings.platformWidth,
lastPlatform.x + (Math.random() * 200 - 100)
);

const y = lastPlatform.y - settings.platformGap;

let type = 'normal’;

const rand = Math.random();

if (rand < settings.breakableFrequency) type = 'breakable’;

else if (rand < settings.breakableFrequency + settings.bouncyFrequency) type = 'bouncy’;

platforms.push(new Platform(x, y, settings.platformWidth, type));

if (Math.random() < settings.springFrequency && type === 'normal’) {
springs.push(new Spring(x + settings.platformWidth/2 - 7.5, y - 15));

if (Math.random() < settings.coinFrequency) {
coins.push(new Coin(x + Math.random() * settings.platformWidth, y - 50));

}
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¥
¥

/I OtpurcoBka Urpbl
function draw() {
Il Ouncrtka sxpana
ctx.clearRect(0, 0, canvas.width, canvas.height);

Il ®on
ctx.fillStyle = '#87CEEB;
ctx.fillRect(0, 0, canvas.width, canvas.height);

/I O6naka

ctx.fillStyle = 'rgba(255, 255, 255, 0.7)';

for(leti=0;i<5;i++){
const cloudX = (i * 300) % (canvas.width + 200) - 100;
const cloudY = 50 + Math.sin(Date.now() / 2000 + i) * 20;
ctx.beginPath();
ctx.arc(cloudX, cloudY, 30, 0, Math.P1 * 2);
ctx.arc(cloudX + 25, cloudY - 10, 25, 0, Math.P1 * 2);
ctx.arc(cloudX + 50, cloudY, 20, 0, Math.PI * 2);
ctx.arc(cloudX + 25, cloudY + 10, 25, 0, Math.PI * 2);
ctx.fill();

¥

/l OtpucoBka 00BEKTOB
platforms.forEach(p => p.draw());
coins.forEach(c => c.draw());
springs.forEach(s => s.draw());
drawPlayer();

}

/I ArpoBoii nuK
function gameLoop() {
update();
draw();
if (gjameRunning && !gamePaused) requestAnimationFrame(gamelLoop);

}

/] OxoHuaHue UrpBI
function gameOver() {
gameRunning = false;
if (score > highScore) {
highScore = score;
localStorage.setltem(‘highScore', highScore);

finalScoreElement.textContent = "Bam cuer: ${score} ;
highScoreElement.textContent = "Pexopa: ${highScore}’;
gameOverScreen.style.display = 'flex’;

¥

[/l Havaino urpsl

function startGame() {
startScreen.style.display = 'none’;
restartGame();

}

/I Tlepe3zamyck urpst

function restartGame() {
gameOverScreen.style.display = 'none’;
gamePaused = false;
pauseButton.textContent = "ITay3a";

const settings = levelSettings[currentLevel];



[Toctymnat. 2025. No6 ISSN 2414-4487

score = 0;
scoreElement.textContent = “Ouku: ${score};
player = {

X: canvas.width/2 - 15,

y: settings.playerStartY - 30,

width: 30,

height: 30,

velocityX: 0,

velocityY: 0,

speed: 6,

jumpForce: -16,

gravity: 0.4,

color: '#FF5722,

isMovingLeft: false,

isMovingRight: false,

canJump: true

¥

createlnitialPlatforms();
coins =1J;
springs = [I;

gameRunning = true;
gameLoop();
}

[l Tlay3a urpsr

function togglePause() {
gamePaused = 'gamePaused;
pauseButton.textContent = gamePaused ? "TIpomomkuts” : "Tlayza";
if (lgamePaused && gameRunning) gameLoop();

}

// ObpabOTUUKHU COOBITUI

// BE10Op YpOBHS CIIOKHOCTH
levelButtons.forEach(button => {
button.addEventListener(‘click’, () => {
levelButtons.forEach(btn => btn.classList.remove(‘active"));
button.classList.add('active");
currentLevel = button.dataset.level;
b
ok

[/l KHOTKH yTipaBlieHUsI
startButton.addEventListener(‘click’, startGame);
pauseButton.addEventListener('click’, togglePause);
restartButton.addEventListener(‘click’, restartGame);
restartGameButton.addEventL.istener(‘click’, restartGame);

/I YnpaBneHue ¢ KHOTIOK Ha dKpaHe
leftBtn.addEventListener('mousedown’, () => player.isMovingLeft = true);
leftBtn.addEventListener('mouseup’, () => player.isMovingLeft = false);
leftBtn.addEventListener('mouseleave’, () => player.isMovingLeft = false);
leftBtn.addEventListener(‘touchstart', () => player.isMovingLeft = true);
leftBtn.addEventListener(‘touchend', () => player.isMovingLeft = false);

rightBtn.addEventListener('mousedown’, () => player.isMovingRight = true);
rightBtn.addEventListener('mouseup’, () => player.isMovingRight = false);
rightBtn.addEventListener('mouseleave’, () => player.isMovingRight = false);
rightBtn.addEventListener(‘touchstart’, () => player.isMovingRight = true);
rightBtn.addEventListener(‘touchend’, () => player.isMovingRight = false);



[Toctymnat. 2025. No6 ISSN 2414-4487

/] YiipaBiienue ¢ KiIaBHATYpbI
window.addEventListener('keydown’, (e) => {
if (e.key ==="ArrowLeft") player.isMovingLeft = true;
else if (e.key ==="ArrowRight') player.isMovingRight = true;
else if (e.key ===""' && player.canJump) {
player.velocityY = player.jumpForce;
player.canJump = false;

}
else if (e.key ==="p") togglePause();
bk

window.addEventListener('keyup’, (€) =>{

if (e.key ==="ArrowLeft") player.isMovingLeft = false;

else if (e.key ==="ArrowRight') player.isMovingRight = false;
ok

/I TIpBbIKOK TIO KITHKY/Tamy
canvas.addEventListener('click’, () => {
if (player.canJump) {
player.velocityY = player.jumpForce;
player.canJump = false;
¥
ok

canvas.addEventL.istener(‘touchstart’, () => {
e.preventDefault();
if (player.canJump) {
player.velocityY = player.jumpForce;
player.canJump = false;

}
}. { passive: false });

[/l I3menenune pazmepa OKHa
window.addEventListener(‘resize’, () => {
resizeCanvas();
if (gameRunning) draw();
b
</script>
</body>
</html>



