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Oo0pa3oBaTtenbHasi urpa «BogonpoBoa» Kak MHCTPYMEHT Pa3BUTHA
JIOTUYeCKOr0 MbIILJICHUSI

Exumosa na Cepeeesna
TIpuamypckuii cocyoapcmeennwiii ynueepcumem umernu Lllonom-Anetixema
Cmyoenm

AHHOTALUSA

B craThe paccMaTpuBaeTCs METOIMKA CO3JJaHUSI MHTEPAKTUBHOM JIOTUYECKOM UTPhI
«BomonpoBoa» ¢ mpumenennem TtexHomoruit HTMLS, CSS3 u JavaScript.
PaspaboTranHoe pelieHHe TO3BOJIIET BOCCO37aTh PEATMCTHUYHBIN  IMPOLecC
IPOKJIAJAKH TPyOONPOBOAOB C MEXaHU3MOM COEIMHEHHUS 3JIEMEHTOB, CHUCTEMOM
IPOBEPKU KOPPEKTHOCTH IYTH UAKOCTU U JUHAMHUYECKUM TaiimepoMm. Ocoboe
BHUMAaHUE yJIEJICHO peajn3alliy alrOpUTMOB MOUCKA MYTH 110 IPUHLIKITY 00X0/a B
mmpuny (BFS), BU3yanu3zanuu urpoBoro mporecca ¢ aHuMaluei BoAsSHOTo IOTOKa,
OpraHM3allMd  B3aUMOJCHMCTBHUSI  3JIIEMEHTOB TpyOompoBoja U oOpaboTke
noJib30BaTenbckux  JedcTBuil. I[lpeacraBieHHOE pelleHHe JAEMOHCTPUPYET
3¢ (EeKTUBHOE COUYETAHHE COBPEMEHHBIX BEO-TEXHOJOTHH C aJrOpUTMHYECKUMHU
MOIXOJaMH ISl CO3JaHMsl Pa3BUBAIOIIMX JIOTUYECKUX MPHIOKEeHWH. Marepuan
OpeaHa3HayeH /I [pernojaBaTesied W CTYIEHTOB, 3aWHTEPECOBAaHHBIX B
NPUMEHEHUN UTPOBBIX MEXaHUK JJISl Pa3BUTHS MPOCTPAHCTBEHHOTO MBIIICHUS U
U3YYEHUS IPAKTUYECKON pean3alii alrOpUTMOB T€OpUU rpadoB B BeO-Cpeie.
Kirouessblie ciioBa: Bogonposoa, HTMLS5, CSS, JavaScript.
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Abstract

The article discusses the technique of creating an interactive logic game "Aqueduct"
using HTML5, CSS3 and JavaScript technologies. The developed solution allows
you to recreate a realistic process of laying pipelines with a mechanism for
connecting elements, a system for checking the correctness of the liquid path and a
dynamic timer. Special attention is paid to the implementation of pathfinding
algorithms based on the breadth-first traversal (BFS) principle, visualization of the
gameplay with animation of a water stream, organization of interaction of pipeline
elements and processing of user actions. The presented solution demonstrates an
effective combination of modern web technologies with algorithmic approaches to
create developing logical applications. The material is intended for teachers and
students interested in using game mechanics to develop spatial thinking and study
the practical implementation of graph theory algorithms in a web environment.
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1 BBenenue

1.1 AkTyajibHOCTH

B coBpemeHHOM Mupe BeO-TEXHOJIOTHH pa3padO0TKa UTPOBBIX MPUIIOKECHHIM
Ha HTMLS u JavaScript npro6peraer 0co0yro 3HAYMMOCTb, IOCKOJBKY MO3BOJISIET
co3faBaTh KpOCCIUIaTGOPMEHHBIE MPOEKThI, padOTarONIME HEMOCPEICTBEHHO B
Opay3epe 06e3 HEOOXOAMMOCTH YCTAaHOBKH JOMOJIHHUTEIHHOTO MPOrPaMMHOTO
oOecrieueHus. AKTyalbHOCTh peaU3allMd  KJIACCHYECKOW HWrphl  TeTpuc
3aKJTFOYACTCS B TOM, YTO OHA CIYXXHUT HJICATbHBIM YYEOHBIM TOJUTOHOM JIJIS
OCBOCHMSI KJTFOUEBBIX aCIIEKTOB MPOTpaMMHUPOBaHust: paboTel ¢ DOM-cTpyKkTypamu,
00pabOTKH TOJIb30BATEIHCKOTO BBOJIA, PEATU3AIMKA UTPOBOM JIOTUKHU U aHWMAIIHH,
a Takke JEeMOHCTpUPYET P(HEKTUBHOE MPUMEHEHUE AJITOPUTMOB ISl TIPOBEPKHU
KOJUIM3UM W ONTUMHU3AlUU MPOU3BOAUTEIBLHOCTU. Kpome TOoro, BO3pOXKIECHUE
MHTEpeca K PETpOo-UrpaM M HX aJanTaius IOJ] COBPEMEHHbIE BeO-CTaHIAPTHI
OTBEYaeT 3ampocaM IIUPOKOM  ayJIUTOpUM TOJb30Barenel, obecrneunBas
JOCTYITHOCTBb U COXPaHEHUE KYJIbTYPHOI'O HACIIEAUS UTPOBOM MHIYCTPUH.

1.2 O630p uccaenoBanuii

B cratee C.B. Poraruna, B.A. AHTOIIKMHAa paccMaTpUBAETCA METOJIMKA
pa3pabOTKM KOMIIBIOTEpHBIX uUrp 1o TexHojsorun HTMLS ¢ nomonisio
CASEcpenctea GameMakerStudio kxomnanuun YoYoGamesLtd. Ilpoogutcs
TECTUPOBAHUE MPOU3BOAUTEIHLHOCTH Pa0OThl KOMIIBIOTEPHBIX UTP B Opay3epe B
3aBUCUMOCTH OT CJIOKHOCTH HCIOJIb30BaHHBIX CIPAMTOB UTPOBBIX OOBEKTOB [1].
Pazpaboranu urpoBoe npuioxenue «league of football heads» ¢ ucnonszoBanuem
html5, css3, javascript 1.A. ®&nopos, E.JO. Ky3emenkora [2]. S. A. Koposiok,
H.}O. KynukoBa nokaszanu OmbIT pa3padOTKU M HMCIOJIb30BAHUS MHTEPAKTHUBHBIX
oOpa3zoBaTeIbHBIX PECYpCOB Ha OCHOBE htmlS 11 oHnmaitH-00y4YeHHS MKOJIBHUKOB
undopmatuke [3]. B pabore paccMoTpenu BO3MOKHOCTH SI3bIKA Pa3METKH
runeprekcta HTMLS ansg  co3maHusi MakeTa JJIEKTPOHHOTO — y4eOHHMKa
J.M.Pa3zmornoros, A.C. [1anuna, I1.B. 3axapos. [IpuBenu paspaboTaHHbIN MaKeT, a
TaKKe 4acTh TaOIUIbI CTHIICH /i mu3aiina maketa [4]. U.C. Illeraes, A.I'.Ilomo3oB
pa3paboTanu HOBEUIIUN TMOJMUTOJIOTHYECKUN TJI0CCAapUii: OCHOBHBIE KaTErOpHH,
TIOHSITHUSA, TEPMUHBI [S].

1.3 Ilean uccienoBaHus

[lenbro uccaeoBaHUs SIBISETCS  CO3/IJaHUE TMOJHOMYHKIIMOHATLHON BeO-
BepcuM Jorudyeckou urpsl "BomompoBoa" ¢ ucnonb3oBaHuem si3pikoB HTMLS,
CSS3 u JavaScript.

2 MarepuaJibl 1 METOABI

JIns  co3maHuMsl TPWIOKEHUS MCIIONB3YETCS SI3bIK  IPOTPaMMHUPOBAHUSA
HTMLS. B kadectBe cpenbl pa3padOTKH HCTOIB3YETCS TEKCTOBBIM PEIaKTOP
Notepad++, ONTUMU3UPOBAHHBIM JIJIS SI36IKOB MPOTPAMMUPOBAHUS.
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3 Pe3yabrarsbl
OtkpeiBaeM Notepad++ u cozmaém aitn index.html, mas 3Toro B MEHIO

BeIOMpaeM (aiin — HoBbIl. Jlanee Haxkumaem coderanue kinasum "Ctrl+S" u B mose
"Nms daitna" BBoauM Ha3BaHue (aiina "index" ¢ pacimpenuem .html, coxpansem
JAHHBIN (aitn Ha paboyeM cToJie.

Cozmamgum ocHOBHYIO cTpykTypy HTML-mokymenta: oO0wsBuM doctype,
co31aIMM KOPHEBOH AeMeHT html ¢ pycckoii SI3pIK0BOM pa3MeTKoM, B pa3zaeine head
N00aBUM METATeTH ISl KOPPEKTHOTO OTOOpPaKeHUS W alaliTHBHOCTH, YCTAHOBUM
3arojIOBOK CTpaHUIIBL. B Tene MOKyMEeHTa pa3MecTHM WIpoBON HHTepdeic c
KOHTCHHEpaMu JJIs 3aroJioBKa, MaHeI WHCTPYMEHTOB C BHIOOPOM THIOB TPYO,
UTPOBOTO TIOJNS JUIsl pa3MENICHUs 3JEMEHTOB BOJOMPOBOJA, WH(POPMAIMOHHON
MaHeJd ¢ TaiMEpPOM M CUYCTYMKOM pPe3yJbTaTOB, a TaKKe OJIOKa yMpaBICHHUS C
KHOIIKaMU JICHCTBHI W BCIUIBIBAIOIIETO OKHA JUISI OTOOpaKEHHUs COOOIICHUH,
octaBuB obnactu st CSS-ctuneit u JavaScript-koja mycTbIMU JIJIs1 MOCTEAYIOEH
peanu3alii UTPOBOH JIOTUKU COSAMHEHUS TPYO OT HCTOYHHUKA K CTOKY.

<IDOCTYPE htm|>
<html lang="ru">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>BomonpoBoa</title>
<style>

</style>
</head>
<body>
<div class="container">
<header>
<h1>BOJIOTIPOBO/I</h1>
<div class="instructions">
<p>Coenunute Tpyosl ot wucrouynuka (M) k croxky (C). Boma wmoxer
MOJIKJIFOUATHCS C 000 CTOPOHBI!</p>
</div>
</header>

<div class="game-area">
<div class="tools-panel">
<h2>Bs160p TpyOBI</h2>

<div class="pipe-option" data-type="horizontal">
<div class="pipe"><div class="straight-horizontal"></div></div>
<div class="pipe-name">I"opuzonraipaas —</div>

</div>

<div class="pipe-option" data-type="vertical">
<div class="pipe"><div class="straight-vertical"></div></div>
<div class="pipe-name">Bepruxanshas | </div>

</div>
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<div class="pipe-option" data-type="corner">
<div class="pipe"><div class="corner corner-0"></div></div>
<div class="pipe-name">VYrox \ (moBopoT Kiaukom)</div>
</div>
</div>

<div class="game-board" id="game-board"></div>

<div class="info-panel">
<div class="timer">
<h2>Octanocs Bpemenu</h2>
<div class="timer-value" id="timer">01:00</div>
</div>

<div class="score">
<h2>Pe3ynprar</h2>
<div>IlonkroueHo: <span id="completed">0</span>/<span
id="total">2</span></div>
</div>

<div class="controls">
<button id="start-btn">[»] Hauars urpy</button>
<button id="check-btn" disabled>¢) ITposepurs myrs</button>
<button id="reset-btn">[G] Cépocurs</button>
<button id="undo-btn" disabled>[2] OrmenuTs</button>

</div>

</div>
</div>
</div>

<div class="message" id="message">

<h2 id="message-title">Pe3ynpTar</h2>

<p id="message-text"></p>

<button id="restart-btn">HWrpats cnoBa</button>
</div>

<script>
</script>

</body>
</html>
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BOJIOIIPOBO]]

Coemmnre Tpy6st oT netounnxka (I1) x croxy (C). Bosa MoxkeT MOAKTIONATECA ¢ M060IT cTOpoHET!

Bridop Tpy6sI
rUplDOHIFUII:Hﬂﬂ -

Beprukansnas |
VYroz % (IOBOPOT KIIKOM)

OcTtajioch BpeMeHH
01:00

Pesynbrar

MMoxxmoueno: 0/2
‘ 3 Havatb urpy [2] Copocute

PesynbTar

‘ Wrpats cHoBa |

Pucynox 1. OcuoBnas crpykrypa HTML-nokymenTa

Hanee no6aBum 650k CSS-ctuiieii: 3amaaum 06a3oBble HACTPOMKKU cOpoca
OTCTYNIOB MU MOJEIu box-sizing, ONpPENeNUM TpaJueHTHBIH (OH Uid BCEro
JIOKYMEHTa W CTWJIM3YyeM OCHOBHOW KOHTEHHEp C TMOJYIpPO3pavyHbIM TEMHBIM
donoM. Peanm3zyem amanTHBHYIO CETKYy WIPOBOTO TMOJNS C KIETKaMU IS
pasMerieHus TpyO, CO3laguM BHU3YalbHOE MPEACTABICHUE PAa3IMYHBIX THUIIOB
TpyOONPOBOAOB (IIPSIMBIX M YIJIOBBIX) C IIBETOBBIM KOAUPOBAHHEM U 3(ddexTaMu
aHUMAalMh  BOABI, O(POPMUM TAHETW HMHCTPYMEHTOB U HWHGOpMAIUU C
MCIIOJIb30BaHUEM COBpEeMEHHBIX CSS-CBOMCTB J1s1 TEHEW, TPAIUEHTOB M IUIABHBIX
NEPEX0/I0B, a TAKXKe pazpaboTaeM CTHIIHU JUIsl CHEMAIbHBIX 3JIEMEHTOB (MCTOYHUKA,
CTOKA) M BCIUIBIBAIOIINX COOOIIEHNN ¢ (PUKCUPOBAHHBIM MO3UITMOHUPOBAHUEM JIJISI
CO3/1aHUsl MHTYUTUBHOTO U BU3YyaJbHO MPHUBJIEKATEILHOTO UHTEpdEiica Urpsbl.

JlaHHBI KON TPONHUIIEM Ha CIEIyIONIEH CTpodke Tocie Tera <title>
Boponposon </title> B cekuun <head> HTML-nokymenTa.

*{
box-sizing: border-box;
margin: 0;
padding: 0;

}

body {
font-family: 'Segoe UI', Tahoma, Geneva, Verdana, sans-serif;
background: linear-gradient(135deg, #1a2a6c, #b21f1f, #fdbb2d);
color: #fff;
min-height: 100vh;
padding: 20px;
display: flex;
flex-direction: column;
align-items: center;

¥

.container {
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max-width: 1200px;

width: 100%;

background: rgba(0, 0, 0, 0.7);

border-radius: 15pXx;

padding: 20px;

box-shadow: 0 10px 30px rgha(0, 0, 0, 0.5);
}

header {
text-align: center;
margin-bottom: 25px;

}

hl {
font-size: 2.5rem;
margin-bottom: 10px;
color: #4fc3f7;
text-shadow: 0 2px 5px rgba(0, 0, 0, 0.5);

ky

.nstructions {
background: rgba(255, 255, 255, 0.1);
padding: 15px;
border-radius: 10px;
margin-bottom: 20px;
text-align: center;
font-size: 1rem;

}

.game-area {
display: flex;
flex-wrap: wrap;
gap: 20px;
justify-content: center;

ky

.tools-panel {
flex: 1;
min-width: 250px;
background: rgba(0, 75, 135, 0.8);
border-radius: 10px;
padding: 15px;
display: flex;
flex-direction: column;
gap: 15px;
}

.pipe-option {
background: rgba(255, 255, 255, 0.9);
border-radius: 8px;
padding: 10px;
display: flex;
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flex-direction: column;
align-items: center;
cursor: pointer;
transition: all 0.3s;

ks

.pipe-option:hover {
transform: scale(1.05);
box-shadow: 0 0 15px #4fc3f7,

}

.pipe-option.selected {
background: #4fc3f7;
box-shadow: 0 0 15px #4fc3f7,

ky

.pipe-name {
font-weight: bold;
color: #1565¢0;
margin-top: 5px;
font-size: 0.9rem;

}

.game-board {
flex: 2;
min-width: 500px;
display: grid;
grid-template-columns: repeat(8, 1fr);
grid-template-rows: repeat(8, 1fr);
gap: 3px;
background: #0d47al;
padding: 10px;
border-radius: 10px;

}

cell {
width: 60px;
height: 60pXx;
background: rgba(255, 255, 255, 0.1);
border-radius: 5px;
display: flex;
justify-content: center;
align-items: center;
cursor: pointer;
transition: background 0.3s;
position: relative;

¥

.cell:hover {
background: rgba(255, 255, 255, 0.2);

¥
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.nfo-panel {
flex: 1;
min-width: 250px;
background: rgba(0, 75, 135, 0.8);
border-radius: 10px;
padding: 15px;
display: flex;
flex-direction: column;
gap: 15px;
}

timer, .score {
background: rgba(0, 0, 0, 0.3);
padding: 15px;
border-radius: 10px;
text-align: center;

ky

timer-value {
font-size: 2rem;
font-weight: bold;
color: #4fc3f7;

ky

.controls {
display: flex;
flex-direction: column;
gap: 10px;

}

button {
padding: 12px;
border: none;
border-radius: 8px;
background: #4fc3f7;
color: #000;
font-weight: bold;
cursor: pointer;
transition: all 0.3s;

¥

button:hover {
background: #29b6f6;
transform: translateY (-2px);

¥

button:disabled {
background: #78909c;
cursor: not-allowed,;
transform: none;

¥



[Toctymar. 2025. Ne9

ISSN 2414-4487

[* Ctumu tpy6 */
pipe {
width: 50px;
height: 50px;
position: relative;

}

.straight-horizontal {
width: 50px; height: 18px;
background: #ff9800;
border: 3px solid #65100;
border-radius: 9px;
position: absolute;
top: 21px; left: O;

}

straight-vertical {
width: 18px; height: 50px;
background: #ff9800;
border: 3px solid #¢65100;
border-radius: 9px;
position: absolute;
left: 21px; top: O;

}

.corner {
width: 30px; height: 30px;
background: #ff9800;
border: 3px solid #65100;
position: absolute;
border-radius: 15px;

}

.corner-0 { /* N */
border-top: 3px solid #e65100;
border-left: 3px solid #¢65100;
border-top-right-radius: 0;
border-bottom-left-radius: 15px;
top: O; left: O;

}

.corner-1 { /* v */
border-top: 3px solid #e65100;
border-right: 3px solid #e65100;
border-top-left-radius: O;
border-bottom-right-radius: 15px;
top: 0; right: O;

}

.corner-2 { [* N\ */

border-bottom: 3px solid #¢65100;

border-right: 3px solid #e65100;
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border-top-left-radius: 15px;
border-bottom-right-radius: 0;
bottom: 0; right: 0;

}

.corner-3 { /* 7 */
border-bottom: 3px solid #e65100;
border-left: 3px solid #¢65100;
border-top-right-radius: 15px;
border-bottom-left-radius: 0;
bottom: 0; left: O;

ks

.source, .drain {
width: 40px;
height: 40px;
border-radius: 50%;
display: flex;
justify-content: center;
align-items: center;
font-weight: bold;
color: white;
box-shadow: 0 0 10px rgba(0, 0, 0, 0.5);
}

.source {
background: radial-gradient(circle at 30% 30%, #2196F3, #0d47al);

}

.drain {
background: radial-gradient(circle at 30% 30%, #4CAF50, #1b5e20);

}

.water {
position: absolute;
background: rgba(33, 150, 243, 0.8);
z-index: 1;
border-radius: 5px;
animation: ripple 1s infinite;

¥

@keyframes ripple {
0% { opacity: 0.6; }
50% { opacity: 1; }
100% { opacity: 0.6; }
}

.message {
position: fixed;
top: 50%;
left: 50%;
transform: translate(-50%, -50%);
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background: rgba(0, 0, 0, 0.9);

padding: 30px;

border-radius: 15px;

text-align: center;

box-shadow: 0 0 30px rgba(79, 195, 247, 0.8);
z-index: 100;

display: none;

}

.message h2 {
margin-bottom: 20px;
color: #4fc3f7,

}

.message p {
margin-bottom: 20px;
font-size: 1.2rem;

}

BO/ZIOMPOBOJ

Coeaunure Tpy6bi T ucTouHumka (M) k croky (C). Boaa MoXeT noakniouaTscs ¢ Mio6oit cropoHs:!

Bbi6op Tpy6bi

Ocranocb BpeMeHu

01:00

fopn 3OHTANbHAR —
Pesynbrar

Moaxntoueno: 0/2

Beprvkansnan

Yron  (noBopoT KAUKOM)

Pucynok 2. Jlo6aBiaenue CSS-cruieit

3aTeM WHUIMAIU3UPYEM HUTPOBYIO JIOTUKY: OOBSIBUM KOH(UTYypalMOHHbIE
napaMeTphl pamepa MoJsi, JUMUTa BPEMEHH U TUIOB TPYO C UX COCIUHEHUSIMH,
noyuyuM ccbulku Ha DOM-aneMeHThl ynpaBieHus U otoOpaxeHus. Co3gaaum
00beKT gameState /11 XpaHEHUS TEKYIIETO COCTOSIHUS UTPhI, BKIIIOUasi BELIOpaHHbBIN
TUN TPyObl, MATPUIly UTPOBOrO TMOJIsA, PACIOJIOKEHHE HCTOYHUKOB U CTOKOB,
OCTaBIlIeeCs] BpeMs, CTaTyC WIPOBOTO MPOIECCa, CYETYMK BBITTOJTHEHHBIX
COCIMHCHUIM W WCTOPUIO NEHUCTBUN I peanu3anui (QYHKIHH OTMEHBI, UYTO
00eCIeYuT CTPYKTYPUPOBAHHOE YIPABIICHUE JAHHBIMH B TIPOIIECCE UTPHI.

BcraBuM manHBIM KOA moOcne 3akphiBaroero tera </div> u mocne
OTKPBIBAIOIIETO Tera <script>:

document.addEventListener('DOMContentLoaded’, function() {
const config = {
boardSize: 8,
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timeLimit: 60,
pipeTypes: {
horizontal: { connections: ['left’, 'right] },
vertical: { connections: ['top’, 'bottom’] },
corner: {
rotations: [
[top', 'left], //0:N
[top', 'right], //1:.v
[bottom’, 'right'], // 2: N\
[bottom’, 'left] // 3: 7
]

}
}
}

const gameBoard = document.getElementByld(‘'game-board’);
const timerElement = document.getElementByld(‘timer');

const startBtn = document.getElementByld('start-btn’);

const checkBtn = document.getElementByld('check-btn’);

const resetBtn = document.getElementByld('reset-btn’);

const undoBtn = document.getElementByld(‘undo-btn’);

const messageElement = document.getElementByld('message’);
const messageTitle = document.getElementByld(‘message-title");
const messageText = document.getElementByld('message-text’);
const restartBtn = document.getElementByld('restart-btn’);

const completedElement = document.getElementByld(‘completed’);
const totalElement = document.getElementByld(‘total’);

const pipeOptions = document.querySelectorAll(*.pipe-option’);

let gameState = {
selectedPipe: null,
board: [],
sources: [],
drains: [],
timeLeft: config.timeLimit,
timerinterval: null,
isPlaying: false,
completed: 0,
actionHistory: []

}

Jlanee peasn3dyeM OCHOBHBIE UIPOBbIe (YHKIUU: CO3JaJUM METOJbI
MHUIMAIA3ALMU UTPOBOTO TIOJISI C OUYMCTKON COCTOSHMS, pa3MENICHNUs] KCTOYHUKOB
U CTOKOB B CIy4YalHBIX MO3UILIMIX, YCTAHOBKU M MOBOPOTa TPYyO C COXpaHEHUEM
WCTOPUM JAEUCTBUU JJIsI OTMEHBI. PeainzyeM ainropuTtm MOKWCKA MyTH BOABI YEPE3
aHaJIN3 COSMHEHUN MEX Ty KJIIETKaMH C UCTI0JIb30BaHUEM 00xo1a B mupuny (BFS),
n00aBUM  BU3YAJIbHYI0 aHUMAIIMIO TOTOKAa BOABI C  TOCIEIOBATEIHHBIM
3aMoJTHEHUEM TPYO U CUCTEMY 3aBEPIIIEHUS UTPHI C IPOBEPKOM TOCTHKEHHSI CTOKOB.
Opranuzyem paboTy TaiiMepa ¢ oOpaTHBIM OTCUYETOM M BU3YAIbHOW WHIUKAIIUEH,
pazpaboTaeM MEXaHW3M OTMEHBI TOCIEIHETO NEUCTBHS 4Yepe3 CTeK HCTOPHH, a
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TakkKe co3maauM (DYHKIIMH OTOOpaKEHUS pe3yJIbTaTOB WIPHl W YIPaBICHUS
COCTOSIHUEM KHOTIOK HHTep(deiica.
BceraBuM gaHHBINA KOJ B TPOJIOJDKEHUE Tera <script™>:

[l === Nuunuanu3aiys urpbl ===

function initGame() {
createGameBoard();
placeSourcesAndDrains();
resetState();

}

function resetState() {
gameState.selectedPipe = null;
gameState.timeLeft = config.timeLimit;
gameState.isPlaying = false;
gameState.completed = 0;
gameState.actionHistory = [];
updateTimerDisplay();

pipeOptions.forEach(option => option.classList.remove('selected"));
startBtn.disabled = false;

checkBtn.disabled = true;

undoBtn.disabled = true;

completedElement.textContent = '0";

ky

/I === Co3znmanue noss ===
function createGameBoard() {
gameBoard.innerHTML = ";
gameState.board = Array(config.boardSize).fill().map(() =>
Array(config.boardSize).fill(null));

for (let row = 0; row < config.boardSize; row++) {
for (let col = 0; col < config.boardSize; col++) {
const cell = document.createElement(‘'div');
cell.className = ‘cell’;
cell.dataset.row = row;
cell.dataset.col = col;

cell.addEventListener('click’, () => {
if ('"gameState.isPlaying) return;

const cellData = gameState.board[row][col];

Il TToBopoT yria

if (cellData && cellData.type === 'corner’) {
rotateCorner(row, col);
return;

¥

/[ 'YcraHoBKa HOBOM TPYOBI
if (gameState.selectedPipe) {
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const prev = JSON.parse(JSON.stringify(cellData));
placePipe(row, col);
gameState.actionHistory.push({ row, col, prev });
undoBtn.disabled = false;

}
b
gameBoard.appendChild(cell);
}
}
}
/l === Pa3MenieHue UCTOYHUKOB U CTOKOB ===

function placeSourcesAndDrains() {
gameState.sources = [J;
gameState.drains = [];

for(leti=0;i<2;i++) {
let row;
do {
row = Math.floor(Math.random() * config.boardSize);
} while (gameState.board[row][0]);
setCell(row, 0, 'source’, '<div class="source">1</div>'", 'source-cell’);
gameState.sources.push({ row, col: 0 });

ky

for (leti=0;i<2;i++) {
let row;
do {
row = Math.floor(Math.random() * config.boardSize);
} while (gameState.board[row][config.boardSize - 1]);
setCell(row, config.boardSize - 1, 'drain’, '<div class="drain">C</div>',
'drain-cell’);
gameState.drains.push({ row, col: config.boardSize - 1 });

ky

totalElement.textContent = '2";

}

function setCell(row, col, type, html, className = ") {
const cell = getCellElement(row, col);
cell.innerHTML = html;
if (className) cell.classList.add(className);
gameState.board[row][col] = { type };

¥

function getCellElement(row, col) {
return document.querySelector(".cell[data-row="${row}"][data-

col="${col}"1);
}

function getConnections(type, rotation = 0) {
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if (type ==="source' || type === "drain’) return ['top’, 'right’, 'bottom’, 'left’];
if (type === "horizontal’) return ['left’, 'right];

if (type === "vertical’) return ['top’, 'bottom’];

if (type === "corner") return config.pipeTypes.corner.rotations[rotation];
return [];

=== Pa3meIeHnue Tpyob ===

function placePipe(row, col) {

const cell = getCellElement(row, col);
const current = gameState.board[row][col];
if (current && ['source’, 'drain’].includes(current.type)) return;

Array.from(cell.children).forEach(ch => ch.remove());

const pipe = gameState.selectedPipe;
const pipeVisual = document.createElement(‘div’);
pipeVisual.className = 'pipe’;

if (pipe === "horizontal’) {

pipeVisual.innerHTML = '<div class="straight-horizontal"></div>";

gameState.board[row][col] = { type: 'horizontal’, connections: ['left’, 'right] };
} else if (pipe === "vertical’) {

pipeVisual.innerHTML = '<div class="straight-vertical"></div>"

gameState.board[row][col] = { type: 'vertical', connections: ['top’, 'bottom’] };
} else if (pipe === "corner’) {

pipeVisual.innerHTML = '<div class="corner corner-0"></div>';

const con = getConnections(‘corner’, 0);

gameState.board[row][col] = { type: ‘corner’, rotation: 0, connections: con };

}
cell.appendChild(pipeVisual);

=== [loBopoT yriia ===

function rotateCorner(row, col) {

const cell = getCellElement(row, col);
const current = gameState.board[row][col];
if (current.type !'=="corner’) return;

const prev = JSON.parse(JSON.stringify(current));
const newRot = (current.rotation + 1) % 4;
const con = getConnections(‘corner’, newRot);

cell.innerHTML =";

const pipeVisual = document.createElement(‘div'");

pipeVisual.className = "pipe’;

pipeVisual.innerHTML = “<div class="corner corner-${newRot}"></div>";
cell.appendChild(pipeVisual);

gameState.board[row][col] = { type: ‘corner’, rotation: newRot, connections: con
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gameState.actionHistory.push({ row, col, prev });
undoBtn.disabled = false;

ks

[l === Taiimep ===
function updateTimerDisplay() {

const min = Math.floor(gameState.timeLeft / 60).toString().padStart(2, '0);

const sec = (gameState.timeLeft % 60).toString().padStart(2, '0%;
timerElement.textContent = “${min}.${sec};

¥

I/l === Hayarp urpy ===

function startGame() {
gameState.isPlaying = true;
gameState.timeLeft = config.timeLimit;
gameState.completed = 0;
completedElement.textContent = '0";
gameState.actionHistory = [];

timerElement.style.color = gameState.timelLeft <= 10 ? '#ff5252" : '#4fc3f7";

startBtn.disabled = true;
checkBtn.disabled = false;
undoBtn.disabled = true;

gameState.timerinterval = setinterval(() => {
gameState.timeLeft--;
updateTimerDisplay();
if (gameState.timeLeft <= 0) endGame();
}, 1000);
}

// === IIpoBepuTh MyTh (MOKHO B 1000 MOMEHT!) ===
function checkWaterFlow() {

clearAllWater();

gameState.completed = 0;

gameState.sources.forEach(source => {
const path = findPath(source);
animateWater(path);
if (reachesDrain(path)) gameState.completed++;

hok

completedElement.textContent = gameState.completed;

¥

/[ === Haiitu nytp ===
function findPath(start) {
const visited = Array(config.boardSize).fill().map(()
Array(config.boardSize).fill(false));
const queue = [{ row: start.row, col: start.col }];
const path = [start];
visited[start.row][start.col] = true;
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const directions = {
top: { dr: -1, dc: O, opp: 'bottom' },
right: { dr: O, dc: 1, opp: 'left' },
bottom: { dr: 1, dc: 0, opp: 'top' },
left: { dr: O, dc: -1, opp: right' }

j

while (queue.length > 0) {
const { row, col } = queue.shift();
const cell = gameState.board[row][col];
if (Icell) continue;

const connections = cell.connections || getConnections(cell.type);

for (const [dir, { dr, dc, opp }] of Object.entries(directions)) {
if (connections.includes(dir)) {

const nr = row + dr;

const nc = col + dc;

if (nr >= 0 && nr < config.boardSize && nc >= 0 && nc <

config.boardSize && !visited[nr][nc]) {

const next = gameState.board[nr][nc];
if (Inext) continue;

const nextConnections = next.connections |
getConnections(next.type);
if (nextConnections.includes(opp)) {
visited[nr][nc] = true;
path.push({ row: nr, col: nc });
queue.push({ row: nr, col: nc });

return path;

}

function reachesDrain(path) {
const last = path[path.length - 1];
return gameState.drains.some(d => d.row === last.row && d.col === last.col);

¥

/I === AHumManus Boapl ===
function animateWater(path) {
path.forEach((pos, i) => {
setTimeout(() => {
const cell = getCellElement(pos.row, pos.col);
const water = document.createElement('div');
water.className = 'water’;
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const pipe = gameState.board[pos.row][pos.col];

if (pipe.type === "horizontal’) {
water.style.width = '50px’; water.style.height = '18px’;
water.style.top = '21px’; water.style.left ='0’;

} else if (pipe.type ==="vertical’) {
water.style.width = '18px’; water.style.height = '50pX’;
water.style.left = '21px’; water.style.top = '0’;

} else if (pipe.type ==="corner’) {
water.style.width = '30px’; water.style.height = '30px’;
water.style.borderRadius = '15px’;

k

cell.appendChild(water);
}, i *250);
b

}

function clearAllWater() {
document.querySelectorAll('.water').forEach(el => el.remove());
}

/| === 3aBepIiieHne Urpsl (BbI3bIBACTCS MpH Taiimepe wiu npu "[IpoBeputs') ===
function endGame() {

clearInterval(gameState.timerinterval);

gameState.isPlaying = false;

checkBtn.disabled = true;

checkWaterFlow();

showMessage();

ky

function showMessage() {
messageTitle.textContent = gameState.completed === 2 ? ' £ Tlozgpassiem!" :
'Y Bpems ol
messageText.textContent = "Ber moaxmrounnu ${gameState.completed} us 2
CTOKOB. |
messageElement.style.display = 'block’;

ky

[l === OTmeHa geiicTBUsS ===

function undoAction() {
if (gameState.actionHistory.length === 0) return;
const action = gameState.actionHistory.pop();
const cell = getCellElement(action.row, action.col);
cell.innerHTML =",

if (action.prev) {
gameState.board[action.row][action.col] =
JSON.parse(JSON.stringify(action.prev));
if (action.prev.type === 'source’) {
cell.innerHTML = '<div class="source">H</div>"
cell.classList.add(‘'source-cell’);
} else if (action.prev.type === 'drain’) {
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cell.innerHTML = '<div class="drain">C</div>";
cell.classList.add(‘drain-cell’);

} else if (action.prev.type === "corner’) {
const rot = action.prev.rotation;
const div = document.createElement('div');
div.className = 'pipe’;
div.innerHTML = "<div class="corner corner-${rot}"></div>";
cell.appendChild(div);

}else {
const div = document.createElement(‘'div");
div.className = 'pipe’;
cell.appendChild(div);

}
}else {
gameState.board[action.row][action.col] = null;
}
undoBtn.disabled = gameState.actionHistory.length === 0;
}

[Tocnennee moAKIIOYMM 00paOOTYUKHU COOBITHI: HA3HAYMM KHOIIKaM CTapTa,
MPOBEPKU, COpOCa U OTMEHBI COOTBETCTBYIOIINE (PYHKIIUM YNPABICHUS UTPOBHIM
MPOIIECCOM, Peai3yeM BBIOOP TUIIA TPYObl Yepe3 BhIJICICHUE 2JIEMEHTA Ha MaHen
WHCTPYMEHTOB U COXpPaHEHHE BBIOOpa B COCTOSIHMM HWIPBI, a TaKXe 100aBUM
00paboTUMK ISl KHOIIKU TIEpe3anycka, CKphIBAIOIIUI COOOIIEHUE O pe3ysibTaTe 1
WHULMATU3UPYIONIUA HOBYIO UTPOBYIO CECCUI0. 3aBEPIIUM KOJI BBI30BOM (DYHKIIUU
initGame 17151 IepBOHAYATLHON HACTPOMKU UTPOBOTO TOJISI U MOJITOTOBKHU K CTapTy,
o0OecrieynB TMONHYI0 (YHKIIMOHATBHOCTh BCEX MHTEPAKTHBHBIX JJIEMEHTOB
uHTepdeiica U uX COrIacoOBaHHYIO pPaboTy ¢ UTPOBOM JIOTUKOH.

BcTraBum maHHBIN KOO B TPOJIODKEHUE Tera <script™>:

Il === O6paboTYNKH COOBITHIT ===
startBtn.addEventListener(‘click’, startGame);
checkBtn.addEventListener('click’, () => {
if (gameState.isPlaying) {
endGame(); // OcTtaHaBIUBaeT TaMEP U 3aIyCKAET MPOBEPKY
}
b
resetBtn.addEventListener('click’, initGame);
undoBtn.addEventListener('click’, undoAction);
restartBtn.addEventListener('click’, () => {
messageElement.style.display = 'none’;
initGame();

H

pipeOptions.forEach(option => {
option.addEventListener('click’, () => {
if (gameState.isPlaying) {
pipeOptions.forEach(opt => opt.classList.remove('selected"));
option.classList.add('selected’);
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gameState.selectedPipe = option.dataset.type;

}
b
H:

// 3amyck
initGame();

b

BO/LOMPOBOJ,

Coeauhmre Tpy6ei o1 McTouHIKa (V) K cToky (C). BoAa MOXET NOAKNIOHATLECA € NGO CTOpOHBI!

Bbibop Tpy6b1 Ocranock Bpemenu

00:11

Peaynerat

Moaxaiouenro: 0

Pucynox 3. [Iponecc urpst

LN
@ Bpemsa Bbiluno!

Bbl noakntoumnm 0 u3 2 cTokoB.

Pesynbrar

MoakntoueHo: 0/2

Pucynoxk 5. [Ipourpsim
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8- Mosapasnaem!

|
Bbl noakntoumnm 2 n3 2 CTokos.

PucyHok 6. Beiarpsimr

4 BpIBOABI

B nanHo#i pabore moapoOHO PacCMOTPEHO CO3JaHHE JIOTHYECKOM HIpbI
"BomonpoBoa" Ha COBPEMEHHOM BEO-CTEKE C MCIIOJIB30BAHUEM TEXHOJOTHI
HTMLS, CSS3 u JavaScript, xoTopasi BKJIIOYAaeT pPEATUCTUYHYI0 MEXaHUKY
COEMHEHMsI TPyOOIPOBOIOB, CUCTEMY IIPOBEPKU KOPPEKTHOCTH ITYTH >KMJIKOCTH,
TaliMep 00paTHOrO OTCYETa M aJalTUBHBIN MHTEp(EIC A pa3IuYHbIX YCTPOUCTB.
Peanu3oBaHbl ~ KIIIOYEBBIE UIPOBbIE  MEXAHM3MBI: TIEHEpalus Ciy4ailHbIX
pacoyIOKEHU MCTOYHUKOB M CTOKOB, BH3yallU3alusl Pa3jIU4HbIX THIOB TPyO C
BO3MOYKHOCTBIO TIOBOPOTA YIJIOBBIX 3JIEMEHTOB, aJrOPUTM IIOMCKA IMYTU IO
npuHIMny ooxoaa B mupuny (BFS), a Taxke cucrema aHMMaliuu NOTOKA BOJIBI €
MOCJIEIOBATEIbHBIM 3anoJiHeHueM. Pa3paboTaH MHTYMTHBHO MOHSATHBIA UTPOBOM
uHTep(delic ¢ BU3yalbHBIM IMPEICTABICHUEM 3JEMEHTOB BOOIPOBOA, MAaHEIbIO
WHCTPYMEHTOB JIJIsl BBIOOpa TpyO M MHPOPMAIIMOHHOM MaHENbIO C OTCIICKUBAHUEM
nporpecca.

[IpemyioxkeHHoe pelmieHne JaeMOHCTpUpyeT d(h(PEeKTHUBHOE NPUMEHEHHE
aJITOPUTMOB TE€OpPUU TpaoOB U COBPEMEHHBIX BEO-TEXHOJOTMH ISl CO3JaHUS
pa3BUBAIOIIUX  JIOTUYECKUX  WUIP,  OPHUEHTUPOBAHHBIX  HA  pa3BUTHE
IIPOCTPAHCTBEHHOI'O MBILIUIEHUS W PEIICHUE HWHXEHEPHBIX 3a1ad. Marepuan
NpefHa3HayeH Ui [penojaBareiedl M CTYJEHTOB, 3aUHTEPECOBAHHBIX B
MPUMEHEHUU UTPOBBIX MEXAHUK JIJISl PA3BUTHSI JIOTUYECKOTO MBIIICHUS U U3YUECHUS
MPAKTUYECKOTO MPUMEHEHUS] aJrOPUTMOB TMOWCKA MYyTH B MHTEPAKTUBHBIX BeO-
MPUIOKEHUSX.
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