Cy4acHi TEXHOJIOTII MOOIJIBHOTO
[IporpaMmyBaHHA

Bukopucrannsa Flutter asga kpocniaTdopMHOI po3poOKHU
MOOIJIbHHUX 3aCTOCYHKIB

Cnaugu no aekuiu (6 3MiCTOBUU MOJYJIb)



[Ilo Take Flutter?

» Open-source SDK ana po3pobku 3acTocyHKiB Big Google.

» [lo3Bonsie ctBoptoBaT Android, i0S, Web ta Desktop
3aCTOCYHKM 3 EAMHOIO KOA0BOI H6a3u.

» MoBa nporpamyBaHHA: Dart.

¢ Flutter

N Dart




[lepeBaru Flutter

» WBMAaKnn po3podbHmnubkmnm unkn (‘Hot Reload’).
» Bncoka nepdOpPMaHCHICTb.
» be3woBHa Kpoc-nnaThOpPMHICTb.

» LLnpoKkuin Bnbip rotoBmx BiaKeTiB.

¢ Flutter



Ki1iouoBi KomnoHeHTH Flutter

» Widgets: OcHoBa B3aemogii Flutter.

» Dart: OcHoBHa moBa Flutter.

» Flutter Engine: O6pobnse rpadiky Ta aHimad,ito.

» Foundation Library: 6a3oBi KOMNOHEHTU ANA 3aCTOCYHKIB.

¢ Flutter



BcraHoBsieHHA Flutter SDK

» 3aBaHTaXutu Flutter SDK 3 odiuiniHoro camnry.
» Po3nakyBaTtu B byab-ake micue.

» NonaTtu Flutter oo PATH.

» 3anyctutn komaHay flutter doctor.

¢ Flutter



HasnamryBanHA Android Studio Ta XCode
» Android Studio:

3aBaHTaXXUT Ta BctaHosuTM Android Studio.

[NopaTtkoso BcTaHoBUTU Flutter Ta Dart Plugins (BkntoueHHs y
File > Settings > Plugins).

MNepeBiputn Android SDK Ta emynatopwu.

» XCode:

3aBaHTa)XTUTb Ta BcTaHOBUTM XCode 3 App Store.

Jonatn XCode Command Line Tools (
3dMYCK KOMaHAMW xcode-select ——install).

MepeBipnTtn iOS Simulator.



CTtBopeHHA NpoeKTy B Android Studio

» File > New > New Flutter Project

A New Project

Q Flutter SDK path: C:\Users\kgp\flutteﬂ

New Project

7 Java

[< Kotlin
Groovy

(3 Empty Project




CTtBopeHHA NpoeKTy B Android Studio

IM'Aa NPOEKTY 3a3HAYAETLCA
A New Project ManeHbKUMM NiTepammu X

Project name: geo_quiz_flutteri

Project location: CA\TEMP\geo_quiz_flutter

Description: A new Flutter project.

Project type: Application v

Organization: com.example

Android language: Java ° Kotlin

R Android i0s Linux MacO$ Web Windows

When created, the new project will run on the selected platforms (others can be added later).

Create project offline

> More Settings

? Previous Cancel




CTtBopeHHA NpoeKTy B Android Studio

IM'Aa NPOEKTY 3a3HAYAETLCA
A New Project ManeHbKUMM NiTepammu X

Project name: geo_quiz_flutteri

Project location: CA\TEMP\geo_quiz_flutter

Description: A new Flutter project.

Project type: Application v

Organization: com.example

Android language: Java ° Kotlin

R Android i0s Linux MacO$ Web Windows

When created, the new project will run on the selected platforms (others can be added later).

Create project offline

> More Settings

? Previous Cancel




CTtBopeHHA NpoeKTy B Android Studio

import 'package:flutter/material.dart’;«——_ MakeT 3 OCHOBHUMM KOMMOHEHTaMU i
void main( ¢yHKuiamum Flutter: runApp, StatelessVVidget,
y StatefulWidget, State, Material App,

runApp(const ThemeData, BuildContext, ...

}

class MyApp extends Stateless TO4Ka BXOAY 3aCTOCYHKY

const MyApp({super.key}); \ ggsmonﬁzeuﬁ'E3MIHHMM o'skr My \pp vz eran
@override MyApp - ue Biaxet 6e3 cTaHy

Widget build(BuildContext contex
return Materia
title: 'Flutter Demo’,
theme: ThemeData(
colorScheme: Color e.fromSeed(
seedColor: Colors. urple),

Moke nepeaaBaTv ONLUiIOHANbHUN NapameTp
key cynepknacy, 3a akum Fluttermoxe
BiACNIAKOBYBATU iAEHTUYHICTb BigKeTa y
Aepesi BigKeTiB

[NoBepTa€E KOPEHEBUMN BigKeET 3aCTOCYHKY, WO
BignoBsigae npasunam Material -

nepesunsHayeHHA meTtoay StatelessVWidget

2 Tema 3aCTOCYHKY
home: const MyHomePage(title: 'Flutter Demo Home Page’),

); \ BM3Havya€e CTapTOBMU BigKeT 3aCTOCYHKY
} MoBMHHaA ByTK BM3Ha4YyeHa xo4a 6 oaHa 3 BnactuBocTen: home,

} routes, onGenerateRoute, or builder



CTtBopeHHA NpoeKTy B Android Studio

class MyHomePage extends StatefulWidget {«—— IMyHomePage - ue sinxer si craHom

const MyHomePage({super.key, required this.title});
final String title; NepesunsHaueHHA meToay StatefulWidget

@override
State<MyHomePage> createState() => MyHomePageState();
3HaK niagKpecaeHHA pobuUTb YieH Knacy

Knac ctaHy Bigxety
/ NPUBATHUM
class _MyHomePageS § State<MyHomePage> {

Llen BuKAuK setState nosigomnse ppernmBopKy

- Flutter, wWo B ubOMYy CTaHi WOCb 3MIHWIOCA, LLO
void 3MYLLUYE MOro NOBTOPHO 3anycTUTU meToz, build
setState(( HUXKYe, Wob anucnaen mir Bigobpasntu

_counter++; OHOBJ/IEHi 3HaYeHHS. AKLWO MU 3MIHUMO
b): _counter 6e3 BMKAKKY setState(), To meTop,
’ build He byae BUKAMKaHW.




.. CrBopeHHs npoeKTy B Android Studio

@override MepeBusHaveHHA MmeToay State - Leit meToz,
Widget build(BuildContext context) { aBTOMATUYHO 3aMYyCKAETLCA NPU 3MiHaX CTaHy

return Scaffold(
appBar: AppBar(
backgroundColor: Theme.of(context).colorScheme.inversePrimary, Column
title: Text(widget.title),

\ (9} .
[MoBepTaE KOPUCTYBALLbKUIN BiXKET - €KPaH 3aCTOCYHKY

BMKOPUCTOBYE 3Ha4YEeHHA BNAaCTUBOCTI BigKeTy

) MyHomePage Row
body: Center(

child: Column( ) r————
mainAxisAlignment: MainAxisAlignment.center, ‘. 000 .l
children: <Widget>| )

const Text('You have pushed the button this many times:'),

Text(
'S_counter', ©
style: Theme.of(context).textTheme.headlineMedium,

)I ]I )I )I
floatingActionButton: FloatingActionButton(

onPressed: _incrementCounter,e—— .
o , BUKAKK 3i cTaHy 06pobHKMKa nogii
tooltip: 'Increment’,

child: const Icon(lcons.add),

), ); 1}

Main Axis Main Axis

Cross Axis

OTpUMaAHHA 3i CTaHY 3HAYeHHA 3MIHHOI



[looynoBa npoekTy B Android Studio

GF geo_quiz_flutter Version control

()  Project ~ & main.dart
Edge (web)
v % geo_quiz_flutter C:\TEMP\geo_quiz_flui impo SM J730EM (mobile) rt';
’ LElgicl] . Windows (desktop)
> [7.idea » void
; - . |
> [ android rur Open Android Emulator: Nexus 5X
> [ build F ‘¢ Restart Flutter Daemon
~ Olib
& main.dart class MyApp extends StatelessWidget {
> [ test 8 const MyApp({super.key});
> [5) web
@) .gitignore // This widget is the root of your application.
= .metadata @override
& analysis_options.yaml (] Widget build(BuildContext context) {

pubspec.lock

Ve

pubspec.yaml

y, M+ README.md

Mo

> [h External Libraries

> =2 Scratches and Consoles

T M O & 9

O geo_quiz_flutter > [J android

% maindart~ >

Chrome (web)

return MaterialApp(
title: 'Flutter Demo',
theme: ThemeData(

// This is the theme of your application.

//

// TRY THIS: Try running your application with "flutter run".

// the applicatien has a purple toolbar.

You'll see

without quitting the app,

// try changing the seedColor in the colorScheme below to Colors.green

// and then invoke "hot reload" (save your changes or press the "hot

// reload” button in a Flutter-supported IDE,

// the command line to start the app).
yi

8:23 CRLF

or press "r" if you used

UTF-8

€& 2 spaces

o)



3anyck 3acToCyHKy Ha Android npucrpii

P SM-J730FM = ] X

2159 ® @ %..n%
Flutter Demo Home Page

You have pushed the button this many times:

4




3anycK 3aCTOCYHKY B 6pay3epi

v % Flutter Demo X +

< c @ localhost:53233

Flutter Demo Home Page

You have pushed the button this many times:

4




Flutter Widgets <

» Bigxketu Flutter — ue 6yaiBenbHi 610KKM iHTEPDENCY
KOpuUCTyBaya.

» OCHOBHIi TUNK BigXKeTiB:

StatelessWidget: Lli BigXeTn He 3MiHIOOTb CBOIX
B/IACTUBOCTEMN Nig 4ac poboTn nporpamu. IXHsa noBeaiHKa
BM3HAYAETbCA INLLE KOHPirypaLieto, AKY BOHU OTPUMYIOTb

nig 4ac ctBoOpeHHA (HanpuKknaa, TekcT y Text abo iKkoHKa
y Icon).

StatefulWidget: Lli BigxeTn moXyTb 3mMiHIOBaTK CBOI
B/IACTUBOCTI AMHAMIYHO NPOTATOM POOOTU NPOrpamm.
BoHun matoTb 06'eKT cTaHy (State), AKMI 36epirae BCtO
iHbopMaL,to, WO MOXKe 3MiHIoBaTUCA (HanpuKaaa, cTaH
nepemmKaya, TEKCT y NoJi BBEAEHHSA).



Flutter Widgets <«
» Karteropii BigKerTiB:

Biaxetn KomnoHyBaHHA (Layout widgets): Bigxetu, wo
KepyrTb PO3MILLEeHHAM Ta NO3MLIOHYBAHHAM IHLWWX
BIOMeTIB.

Column - po3millye BigKeTn B CTOBML,,
Row - po3millye BiaXeTu B pAAKY,
Stack - HaKknapae BigKeTn ognH Ha 0QHOrO,

Container - ona AoAaBaHHA NOAIB, BiACTYNIB, MEX Ta
KONbOPY Ta CTBOPEHHA CKNAAEHUX iIHTepdEeNCiB,

Expanded - 3anoBHIO€E BCe AOCTYyNHe Y NOTOYHOMY
nenayti micue

Positioned - po3millye AOYipHIN BiaXeT 3
NO3NLIOHYBAaHHAM BiAHOCHO NMOTOYHOTrO NENAYTY.



AN

Flutter Layout widgets

import 'package:flutter/material.dart’;

void main() {
runApp(const LayoutApp());

) / LayoutApp - ue BiaxeT 6e3 ctany

class LayoutApp extends StatelessWidget {

const LayoutApp({super.key}); NMoBWHHa 6yTW BU3HauYeHa xo4a 6 ogHa

@override 3 Bnactnsocten: home, routes,
Widget build(BuildContext co onGenerateRoute, or builder

return Materi

Po3millye AO4ipHI BiaXKeTun

home: Scaffold( No BepTMKani
appBar: AppBar(title: const Text('Flutter Layouts')),
body: Column(« Po3milLye AoYipHi BiaKeTu
children: [ NO BEePTUKaI
Center( < PO3MiLLYE OAMH AOYipHIlA
child: Text( BiAKeT NO UEeHTPY
'Hello World', 6aTbKiBCbKOro neiayta

style: TextStyle(color: Colors.black, fontSize: 24),

),
), ...



Flutter Layout widgets
Po3millye aouipHi BiaXeTun
ROW(<— _ no ropusoHTani

mainAxisAlignment: MainAxisAlignment.center,
children: [
lcon(lcons.star, color: Colors.red, size: 30),
SizedBox(width: 10),
lcon(lcons.star, color: Colors.green, size: 30),
SizedBox(width: 10),
lcon(lcons.star, color: Colors.blue, size: 30),

],
),

Container(« CTBOPIOE CKNAAEHWIA NertayT
color: Colors.blue,

height: 100,
child: const Center(
child: Text(
'‘Container Example’,
style: TextStyle(color: Colors.white, fontSize: 24),




A
Flutter Layout widgets )

Po3milLlye AOYUipHI BigXKeTn y BCbOMY

Expanded|( [OCTYMHOMY MPOCTOpPi 6aTbKiBCbKOTO
child: Row( nenayty
children: |

Container(
padding: const Edgelnsets/only(left: 10, right: 10),
color: Colors.green,
width: 120,
child: const Center,

child: Text(
'Sidebar’,
style: TexjStyle(color: Colors.white, fontSize: 18), ), ), ),

Expanded(
child: Container(
color: Colors.grey[200],
child: const Center(
child: Text(
'Main Content Area’,
style: TextStyle(fontSize: 20), ), ), ), ), 1, ),),



Flutter Layout widgets
Po3milLye AO4ipHI BigXKeTn oguH
Stack(</  NnoBepXx iHWOro

children: [
Container(
width: double.infinity,
height: 150,

color: Colors.orange,
), Po3millye 0gMH OOMipHINM BigKeT

Positioned(/ noBepx 6aTbKiBCbKOro BigXKeTy 3

_ NO3MLLIOHYBAaHHAM BiAHOCHO
top: 50, 6aTbKiBCbKOIo
left: 50,

child: Container(
width: 100,
height: 100,
color: Colors.purple,
child: const Center(
child: Text(
'Stacked Box/,
style: TextStyle(color: Colors.white),

) ) ) ) I, )

AN



Flutter Layout widgets

Container( ApP
color: Colors.blue,
height: 50,
width: double.infinity,
child: const Center(
child: Text(
'Footer’,
style: TextStyle(color: Colors.white, fontSize: 2(
),
),
) C
olumn
)]' Container—
), Expande

\ 17420 8 = ..u%
Flutter Layouts

Ce

TN

A\

P SM-J730FM — O X

=

chwHeIIo World «<—Cente
w kX X

Main Content Area

Y
Container

Expanded

}

Container
Stacked g—

o Psitioned

Footer



Flutter Widgets <«

Biaxketu iHTepdeincy Kopucrtysada (Ul widgets): BigxeTy,
AKi BigobparkatoTb AaHi abo HaaalTb KOPUCTYBAYEBI MEBHY
dYHKLIOHANbHICTD.

Text: Bigobparka€e TeKcT.

Image: Binobpakae 306paxKeHHA.
lcon: BinobparKa€e iKOHKY.

Button: BinobparKa€ KHOMKy.
TextField: Mone ans BBeaeHHA TEKCTY.
Checkbox: YekboKc.

Radio: PagiokHoOMNKa.

Slider: MMoB3yHOK.



Flutter Widgets )

import 'package:flutter/material.dart’;

void main() {

runApp(const WidgetsDemoA ;
} PP g pp())A/ WidgetsDemoApp - Lie BiAKeT 6e3 CTaHy

class WidgetsDemoApp extends StatelessWidget {
const WidgetsDemoApp({super.key});

@override
Widget build(BuildContext context) {
return Material App(
title: 'Stateful Widgets Demo’,
theme: ThemeData(useMaterial3: true),
home: const WidgetsDemoPage(title: 'Stateful Widgets Demo'),
);
}
}



Flutter Widgets <

class WidgetsDemoPage extends StatefulWidget{ WidgetsDemoPage - ue sifer 3i craHom

const WidgetsDemoPage({super.key, required this.title});
final String title;

@override
State<WidgetsDemoPage> createState() => WidgetsDemoPageState();

}

«— CtaH Bigxety
class _WidgetsDemoPageState extends State<WidgetsDemoPage> {

int _counter =0;

bool _isFavorite = false; —  3MiHHI, W0 BM3Ha4YaloTb CTaH CTaHAAPTHUX
BiAKeTiB

bool showlmage = true;

—

void _incrementCounter() {
setState(() { _counter++; });

}

void _toggleFavorite() {
setState(() {_isFavorite = |_isFavorite; }); 06pobHMK nogii Kniky no kHonui lconButton

} 06pobHUK noaii kniky no KHonui ElevatedButton

}



Flutter Widgets )

_

void _reset() {
setState(() {
_counter =0;
_isFavorite = false;
_showlmage = true;
3, -
}

@override
Widget build(BuildContext context) {
return Scaffold(
appBar: AppBar(
title: Text(widget.title),
actions: [
IconButton(
tooltip: 'Reset’,
onPressed: _reset, BuKAMK 06pobHMKa nogii Kniky no kHonui lconButton B8 AppBar
icon: const Icon(lcons.refresh),

— 06pobHMK nogaii Kniky no kHonui lconButton B8 AppBar




Flutter Widgets <

body: Padding(
padding: const Edgelnsets.all(16),
child: Column(
mainAxisAlignment: MainAxisAlignment.center,
children: |
Text('Counter: S_counter', style: Theme.of(context).textTheme.headlineMedium),
const SizedBox(height: 12),
EIevatedButtor\.lcon( BUKNAMK 06pobHMKa nogaii kniky no KHonui ElevatedButton
onPressed: _incrementCounter,
icon: const Icon(lcons.add),
label: const Text('Increment’),

)s
const SizedBox(height: 24),



'Flutter Widgets <

Row(
mainAxisAlignment: MainAxisAlignment.center,
children: |
Text(_isFavorite ? 'Marked Favorite' : 'Not Favorite'),
const SizedBox(width: 8),
IconButton(
onPressed: _toggleFavorite, BUKAnK 06pobHMKa nogii Kniky no KHonui lconButton
icon: lcon(
_isFavorite ? Icons.favorite : Icons.favorite _border,
color: _isFavorite ? Colors.red : null,

)l )I ]I )I
const SizedBox(height: 24),

Row(
mainAxisAlignment: MainAxisAlignment.center,
children: |
const Text('Show image'),
Switch(
value: showlmage,
onChanged: (v) => setState(() => _showimage =v),

)l ]I )I 277

BUKAMK 06pOOHMKa noaii He 3i cTaHy



Flutter Widgets

const SizedBox(height: 12), P SM-J730FM - 0o X
18112 @ B =

if (_ showlmage)
ClipRRect(
borderRadius: BorderRadius.circular(8),
child: Image.network(
'https://www.znu.edu.ua/

Stateful Widgets Demo &

gallery/2019/02/ Counter: 3
photo-3603-photo-3603-adminkorpus.jpg’, ' ,
height: 160, T neremen

fit: BoxFit.cover, O—

] )' Show imageo
’ " ‘




Flutter Widgets - ListView

import 'package:flutter/material.dart’;

void main() {
runApp(const ListViewApp());

J «— ListViewAp - ue BigkeT 3i cTaHOM
class ListViewApp extends StatefulWidget {

const ListViewApp({super.key});

@override
State<ListViewApp> createState() => ListViewAppState();

} «— CraH Bigxety

class _ListViewAppState extends State<ListViewApp> { _
. . _ «— 3HAYeHHA Mann BU3HAYAETbCA AUHAMIYHO
final List<Map<String, dynamic>> items =

{'icon": lcons.map, 'title': 'Map'},

{!icon': Icons.photo_album, 'title': 'Aloum'},
{"icon': Icons.phone, 'title': 'Phone'},
{"icon': Icons.contacts, 'title': 'Contacts'},
{"icon': Icons.settings, 'title': 'Settings'},

1;



~ Flutter Widgets - ListView <

_

void _showMessage(BuildContext ctx, String text) {
final messenger = ScaffoldMessenger.of(ctx); .
, 0b6pOoOHUK Noaii KNiky
messenger.hideCurrentSnackBar(); ™ N0 eNeMeHTy CICKy
messenger.showSnackBar(

SnackBar(content: Text(text), duration: Duration(seconds: 2)),
) }
@override
Widget build(BuildContext context) {
return Material App(
home: Scaffold(
appBar: AppBar(title: const Text('Flutter ListView Example')),
body: ListView.builder( ]
itemCount: _items.length,
itemBuilder: (context, index) {
final item = _items[index];
return ListTile( B
leading: Icon(item['icon'] as IconData),
title: Text(item['title'] as String),
onTap: () => _showMessage(context, 'Tapped: S{item['title']}'),
); | P A -

nobynoBa CNUCKY




Flutter Widgets - L1stV1ew

P SM-J730FM X

12:35 ® B ?..n%

Flutter ListView Example

J Map
H Album
. Phone

Contacts

& Settings

Tapped: Phone

AN



Flutter Widgets - GridView

import 'package:flutter/material.dart’;

void main() {
runApp(const GridViewApp());

}

—
class GridViewApp extends StatefulWidget {
const GridViewApp({super.key});

GridViewAp - ue Big»eT 3i cTaHOM

@override
State<GridViewApp> createState() => GridViewAppState();

J «— CTaH Bigxety
class _GridViewAppState extends State<GridViewApp> {

List<int> values = List<int>.generate(12, (i) =>i+ 1);

void _squareValues() {

setState(() { 06pOo6HMK NOAjT KNiKy
_values = values.map((v) => v * v).toList(); No KHonMu,i

1;
}



Flutter Widgets - GridView

@override
Widget build(BuildContext context) {
return Material App(
home: Scaffold(
appBar: AppBar(title: const Text('Flutter GridView Example')),
body: Padding(
padding: const Edgelnsets.all(8.0),
child: GridView.builder(
gridDelegate: const SliverGridDelegateWithFixedCrossAxisCount(
crossAxisCount: 3,
crossAxisSpacing: 4.0,
mainAxisSpacing: 4.0,
),
itemCount: values.length,
itemBuilder: (context, index) {
final value = values[index];
final colorindex = (value % 9 + 1) * 100;

AN

— nobyanosa Tabauui




Flutter Widgets - GridView

return Container(
color: Colors.blue[colorindex.clamp(100, 900)],
child: Center(
child: Text(
'Svalue’,
style: const TextStyle(color: Colors.white, fontSize: 16),

),

floatingActionButton: FloatingActionButton.extended(
onPressed: squareValues,
icon: const Icon(lcons.square foot),
label: const Text('Square'),

— nobyposa Tabauui




Flutter Widgets - GridView

P SM-J730FM O X

1253208 —’r‘.u%
Flutter GridView Example

k. Square

AN



Flutter - pekoMeHA0OBaHa apXiTeKTypa /
3aCTOCYHKY

Ul state domain models APl models

N\
Ul Iayer\[ ] Data layer \£ ]

. N r ™

Repository A & > Service 1
View ViewModel 1 S

Repository B & > Service 2
L j\ L \ v, \. v,

User action triggers command method calls L polls data j\



Flutter - pexkoMeH0BaHa apXiTeKTypa /
3aCTOCYHKY

% geo_quiz_flutter C:\TEMP\geo_quiz_flutter
> [ .dart_tool
> [3.idea
(3 android
3 build
v [Dlib
v [ data

~ [ models

W

@ question.dart
v [Drepositories
@ local_question_repository.dart
@ question_repository.dart
v [ services
@ question_data_source.dart
> [(Dedu
v BDui
v [0 viewmodels
@ main_view_model.dart
v [Dviews
@ main_screen.dart
@ main_screen_state.dart
@ main.dart
> [ test




Flutter - HaBYa/IbHUM 3aCTOCYHOK - JOJAaHHA
3asie>kHoCTi uuid g0 pubspec.yaml

name: geo_quiz_flutter
description: "A new Flutter project.”
publish_to: 'none' # Remove this line if you wish to publish to pub.dev

# The following defines the version and build number for your application.
version: 1.0.0+1

environment:
sdk: ~3.9.2
dependencies:

flutter: A0[aHa 3aNeXHICTb 419 reHepauii id nuTaHHA
sdk: flutter

uuid: 7M.5.2 #4 - is equivalent to >=4.5.2 < 5.0.0.
cupertino_icons: 71.0.8

dev_dependencies:
flutter_test:

sdk: flutter
flutter_lints: #5.0.0
flutter:

uses-material-design: true



Flutter - HaBYa/IbLHUM 3aCTOCYHOK - IIAP
NaHUX - MOJeJIb <

import 'package:uuid/uuid.dart’; lib\data\models\question.dart

class Question {
final String id;
final String text;
final bool answer;

Question({String? id, required this.text, required this.answer}) iHiLjiaNi3aTop - BUKOHYETHCA
:id =id ?? _generateld(); < nepezs, KOHCTPYKTOPOM,
Question copyWith({String? id, String? text, bool? answer}) {  "€HEPYIOHM 3Ha4eHHs id
return Question(
id: id ?? this.id,
text: text ?? this.text,

answer: answer ?? this.answer,
); } nepesBM3HayYeHHsA equals Ta
ashcode ana NOpiBHAHHA 33
3HaYeHHam id

@override
bool operator ==(Object other) =>
identical(this, other) | |

other is Question & ntimeType == other.runtimeType && id == other.id;

@override
int get hashCode => id.hashCode; } ...



Flutter - HaBYa/IbLHUM 3aCTOCYHOK - IIAP (

NAHUX - MOZEeJIb

lib\data\models\question.dart
eK3eMnaAp reHepaTopa 3Ha4veHb id

final Uuid _uuid = Uuid();

String _generateld() => _uuid.v4(); «—— reHepyBaHHA 3HayeHb id



Flutter - HaB4Ya/JIbLHUM 3aCTOCYHOK - LIIAp z
JAAHHUX - CepBIiC <

import '../models/question.dart’; lib\data\services\question _data_source.dart

class QuestionDataSource {
final List<Question> questions = [

Question(text: '"Kanbeppa - ue ctonmua Asctpanii', answer: true),

Question(text: "Tuxnit okeaH b6inbLINA, aHiXK ATNAaHTUYHWUIA OKeaH', answer: true),

Question(text: 'Cyeubkunit KaHan noeaHye YepBoHe mope Ta IHAINCbKMI OKeaH',
answer: false),

Question(text: 'BuTik piukn Hin 3Haxoautbea B Ernnti', answer: false),

Question(text: '"AmMa3oHKa € HalaoBLUOW pivKko Yy Amepuu,i', answer: true),

Question(text: 'O3epo baikan € HalCTapilMM Ta HANTAMBLWMM NPICHOBOAHUM O3epPOM’,
answer: true),

1;

/// Returns an unmodifiable view of the questions to prevent external mutation.
List<Question> getQuestions() => List.unmodifiable(_questions);

}
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JAHUX - peno3nuTopiu (a6CcTpaKLia) <

import '../models/question.dart’; lib\data\repositories\question_repository.dart

abstract class QuestionRepository {
List<Question> getQuestionBank();
Question getQuestionBylndex(int index);

int getQuestionBankSize();
}
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NAHUX - peNno3uTopii (peanisanis) <«

import '../models/question.dart’; lib\data\repositories\local_question_repository.dart
import '../services/question_data_source.dart’;
import '../repositories/question_repository.dart’;

class LocalQuestionRepository implements QuestionRepository {
final QuestionDataSource dataSource;

LocalQuestionRepository([QuestionDataSource? dataSource])
: _dataSource = dataSource ?? QuestionDataSource();

@override
List<Question> getQuestionBank() => dataSource.getQuestions();

@override

Question getQuestionBylndex(int index) {
final list = dataSource.getQuestions();
return list[index];

}

@override
int getQuestionBankSize() => dataSource.getQuestions().length;

}
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View - MainScreenState <

class MainScreenState i\ lib\ui\view\main_screen_state.dart
CTaH ronoBHOIO eKpaHy, LLO

final int currentindex; . :
36epiratumeTbca y ViewModel
final List<Question> questionList;

const MainScreenState({ CTBOpEHHA KOHCTaHTM Yacy

this.currentindex = 0, KOMNinAyii - HE3MIHHOro NycToro
List<Question> questionList = const [], CMMUCKY Ta NPUBIACHEHHS

}) : questionList = List.unmodifiable(questionList); ~ MOCWNAHHA Ha HbOTO BACTUBOCTI
) Knacy B iHiujianisatopi

MainScreenState copyWith({int? currentindex, List<Question>? questionList}) {
return MainScreenState(
currentindex: currentindex ?? this.currentindex; CTaH MorKe 3MiHIoBaTUCA TiNNbKU
guestionList: questionList ?? this.questionList, Yepes KonitoBaHHA
);
}
}



Flutter - HaB4a/IbHMH 3aCTOCYHOK - ap UL -
ViewModel <

import 'package:flutter/foundation.dart’;
import 'package:flutter/material.dart’;
import '../views/main_screen_state.dart’;

import '../../data/models/question.dart’; ChangeNotifier 3a6esneuye npocty
import '../../data/repositories/question_repoW cnocTepeskyBaHy peanisauiio, Ha

lib\ui\viewmodels\main_view_ model.dart

class MainViewModel extends ChangeNotifier { AKY MOXe nignucatncs iHtepdenc
. _ _ , , KopucTyBaya. Mpu 3miHi cTaHy
final QuestionRepository questionRepository; ViewModel Buknnkae meton
MainScreenState _mainScreenState; ChangeNotifier notifyListeners().

MainScreenState get mainSche;
MainViewModel({required this.questionRepository}) CtaH 36epiraetbca y ViewModel

: _mainScreenState = MainScreenState(
currentindex: O,
guestionList: questionRepository.getQuestionBank(),

),

Question getQuestionBylndex(int index) {
return questionRepository.getQuestionBylndex(index);

}
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ViewModel «

String getQuestionText(int index) { Iib\ui\viewmodeIs\main_view_model.dart

final question = questionRepository.getQuestionBylndex(index);
return question.text;

}

String onAnswerButtonClick(bool userAnswer) {
final currentQuestion =

questionRepository.getQuestionBylndex( _mainScreenState.currentindex
);
final correct = userAnswer == currentQuestion.answer;
return correct ? 'MpaBunbHO' : 'HenpaBuabHO';

}

void onNextQuestionButtonClick() {
final size = questionRepository.getQuestionBankSize();
if (size == 0) return;
__mainScreenState = _mainScreenState.copyWith(
currentindex: (_mainScreenState.currentindex + 1) % size,
);
notifyListeners();

}
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View - MainScreen 4

import 'package:flutter/material.dart’; lib\ui\view\main_screen.dart

import '../viewmodels/main_view_model.dart’; BimykeT 6e3 cTaHy
class MainScreen extends StatelessWidget {
final MainViewModel viewModel;

const MainScreen({super.key, required this.viewModel});

@override : :
Wideet build(BuildContext toxt AnimatedBuilder BukoHye callback
laget bul (Bui on exW KOHCTPYKTOpA LLLOPa3y, KON HafjaHui y
return AnimatedBuilder napaN\eTpi animation
animation: viewModel, Listenable(ChangeNotifierm Hanpuknag)
builder: (context, ) { 3MIHIOETLCA. BiH BUKOPUCTOBYETLCA A1

final questionText = viewModel.getQuestionText( KE€PYBaHHA OHOBNEHHAMM iHTepdency

: . KOPUCTYBay Himauin iHLI WX
viewModel.mainScreenState.currentindex, Ol,o cTy a. asd auiv abo . .
) 06'ekTiB Listenable 6e3 HeobxigHOCTI
V4

KepyBaHHA setState y StatefulWidget.
return Scaffold(

appBar: AppBar(
backgroundColor: Theme.of(context).colorScheme.primaryContainer,
title: const Text('Geo Quiz'),
centerTitle: true,

), -
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View - MainScreen .

body: SingleChildScrollView( lib\ui\view\main_screen.dart
child: SizedBox( - 064mnCNOE BUCOTY 061aCTi KOHTEHTY

height: MediaQuery.of{context).size.height €3 AppBar

child: Center(
child: Padding(
padding: const Edgelnsets.symmetric(horizontal: 16.0),
child: Column(
mainAxisAlignment: MainAxisAlignment.center,
crossAxisAlignment: CrossAxisAlignment.center,
children: [
Text(
questionText,
textAlign: TextAlign.center,
style: Theme.of(context).textTheme.titleMedium,

),
const SizedBox(height: 16),
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View - MainScreen .

SizedBox( lib\ui\view\main_screen.dart
height: 80,
width: 200,
child: Row(
mainAxisAlignment: MainAxisAlignment.spaceEvenly,
crossAxisAlignment: CrossAxisAlignment.center,
children: [
ElevatedButton(
onPressed: () {
_showAnswerFeedback(context, true);

I3
child: const Text('Tak'),

),
const SizedBox(width: 16),
ElevatedButton(
onPressed: () {
_showAnswerFeedback(context, false);

I3
child: const Text('Hi'),

) ], ) ), -

ammmd CiarAD ~ A~ E+E. 1)

KOpUCTyBaLbKa PyHKLIA,
BM3HAYEHA HUXKYE
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View - MainScreen .

const SizedBox(height: 12), lib\ui\view\main_screen.dart
ElevatedButton(
onPressed: () {
viewModel.onNextQuestionButtonClick();
debugPrint(
'MainScreen: currentindex = S{viewModel.mainScreenState.currentindex}',
);
7
child: const Text('dani'),

)I ]I )l )I )I )I )I ); }I )I. }

void _showAnswerFeedback(BuildContext context, bool userAnswer) {
final message = viewModel.onAnswerButtonClick(userAnswer);
ScaffoldMessenger.of(context).showSnackBar(
SnackBar(
duration: const Duration(seconds: 1),
content: Text(message, textAlign: TextAlign.center),
behavior: SnackBarBehavior.floating,

),
), 1
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¢daun nporpamMu
import 'package:flutter/material.dart’;
import 'data/repositories/local_question_repository.dart’;
import 'ui/viewmodels/main_view_model.dart’;
import 'ui/views/main_screen.dart’;

void main() {
final viewModel = MainViewModel(
guestionRepository: LocalQuestionRepository(),
);
runApp(MyApp(viewModel: viewModel));
}

class MyApp extends StatelessWidget {
final MainViewModel viewModel;
const MyApp({super.key, required this.viewModel});

@override
Widget build(BuildContext context) {
return Material App(
title: 'MainScreen Demo',
theme: ThemeData(primarySwatch: Colors.blue),
home: MainScreen(viewModel: viewModel),

); 1

lib\main.dart

/¢
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Android <
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InTerpamnia 3 API

» BuKopuctaHHsa 6ibniotek, aK-oT http ana pobotu 3
MEpPEKEBUMMU 3aMUTaAMMN.

» MpocTa peanizauyia GET-3anuTy:

import 'package:flutter/material.dart';
import 'package:http/http.dart' as http;
import 'dart:convert';

void main () {
runApp (const MyApp());
}

class MyApp extends StatelessWidget {
const MyApp ({super.key});



InTerpamnia 3 API

@override
Widget build(BuildContext context) {
return MaterialApp (
home: Scaffold(
appBar: AppBar(title: const Text ('API Integration')),
body: const ApiExample (),

class ApiExample extends StatefulWidget ({
const ApiExample ({super.key});

@override
_ApiExampleState createState() => ApiExampleState();

}



InTerpamnia 3 API

class ApiExampleState extends State<ApiExample>
String data = 'Loading...';

@Qoverride

void initState () {
super.initState () ;
fetchbata () ;

Future<void> fetchData () async {
final response =
awalt
http.get (Uri.parse('https://jsonplaceholder.typicode.com/posts/
1))
1f (response.statusCode == 200) {
setState (() {
data = jJsonDecode (response.body) ['title'];

1) s



InTerpamnia 3 API

} else {
setState (() {
data = 'Error loading data';
})
}
}
@Qoverride

Widget build(BuildContext context) {
return Center(child: Text (data));

}



Hagirania Mi>k eKpaHaMH

» BukopuctaHHa Navigator gna nepexoay MiXK eKpaHamu.
» MpuKnag peanizauit:

import 'package:flutter/material.dart';

void main () {
runApp (const MyApp())

class MyApp extends StatelessWidget {
const MyApp ({super.kevy});

doverride
Widget build(BuildContext context) {
return MaterialApp (
initialRoute: '/',



Hagirania Mi>k eKpaHaMH

routes: {
'/': (context) => const FirstScreen(),
'"/second': (context) => const SecondScreen|(),

class FirstScreen extends StatelessWidget {
const FirstScreen ({super.key});

doverride
Widget build(BuildContext context) {
return Scaffold(
appBar: AppBar (title: const Text ('First Screen')),
body: Center (
child: ElevatedButton (
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onPressed: () {
Navigator.pushNamed (context, '/second');

b

child: const Text ('Go to Second Screen'),



Hagirania Mi>k eKpaHaMH

class SecondScreen extends StatelessWidget {
const SecondScreen ({super.key});

@override
Widget build(BuildContext context) {
return Scaffold(
appBar: AppBar (title: const Text('Second Screen')),
body: Center (
child: ElevatedButton (
onPressed: () {
Navigator.pop (context) ;

b

child: const Text ('Back to First Screen'),
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[lepcnekTuBU po3BUTKY Flutter

AKTuUBHA niaTpuMmKa Google: PerynapHi oHOBNEHHA Ta
BAOCKOHa/IeHHA.

3pocTatoua nonynAapHicTb: BennKa cninbHOTa PO3POOHMUKIB |
6aratuim BMbip nAaariHis.
HoBi moxnuBocrTi:

Flutter ona web-poaaTtkis i AeckTonis.

IHTerpauia 3 Fuchsia OS (manbyTHa onepauiHa cnctema Google).
NMonuT Ha PUHKY:

3pocCTaHHA BaKaHcin ana Flutter-po3pobHukis.

BukopuctaHHa Beanknmun komnaHiamm (Alibaba, BMW, Google Ads).
HYJYKicTb Ta macwTaboBaHiCTb:

I[HCTPYMEHT ANA CTBOPEHHS 3aCTOCYHKIB OyAb-IKOT CK/1aAHOCTI.
[ligTpUMKa pi3HMX NNaTPoOpPM 3 EAUHNM KOAOM.



