JIOJATOK A

['padiunnmii matepian kBanidikaiiiHoi poooTH
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MiHicTepcTBO OCBITU | HAYKKM YKpalHKU

XapKiBCbKUM HaLiOHAaNbHUM YHIBEPCUTET PaAioeIeKTPOHIKM
Kadegpa EOM

KBANIPIKALIMHA POBOTA

Ha Temy: «Mob6inbHUI 3aCTOCYHOK «[TyTiBHMK MO MiCTy
XapKiB»»

BWUKOHAB: KepiBHUK:
3p06yBay rp. KIYKly-22-1 aou. kadp. EOM
CrosaHos 4.0. ®inimoHyyK T.B.

Xapkis 2025

MeTta poboTtu

MeToto KBasnidikaLiiHOI pobOTU € CTBOPEHHSA MOGINIbHOTO 3aCTOCYHKY-NYTIBHUKA A8 MiCTa XapKiB, AKMM
3abe3nevye 3py4HUA AOCTYN A0 TYPUCTUYHOI Ta AOBIAKOBOI iHGOPMaLLii, 4O3BONAE OPIEHTYBATMUCA Ha Mari,
6yayBaT MapLLpyTU A0 BU3HAYHUX MICLLb Ta B3AEMOAIATU 3 06'eKTaMu iHPpaCTPyKTypu.
3aaavi keanidikaLiiHOI po60TK:
* NPOBECTU aHa.i3 npegMeTHOI 06aacTi;
°* OLiHUTWU HanABHI aHaorK;
* BCTAHOBWTM Nepesik OCHOBHMX QYHKL,i Ta 0OMEXeHb 3aCTOCYHKY;
* 0bpaTu TEXHONOTIii ANA peani3aLiii 3aCTOCYHKY;
* pO3pOBUTU CTPYKTYPY 3aCTOCYHKY;
peanisyBaTu iHTEpdEnc KopUcTyBaUa;
NMPOBECTN TECTYBaHHA 3aCTOCYHKY.
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AKTyanbHiCTb 06 paHoi Temu

Mo6inbHi 3aCTOCYHKM BifirpatoTb gefani BaxXAuBilly posiby cdepi Hasirawii Ta TYypUCTMHHOro CynpoBsoay, Lo
pobuTb po3pobKy MO6iIbHOIO NYTiBHWUKA A4/1 MiCTa XapKiB aKTya/lbHUM Ta CBOEHACHUM PilIEHHAM.
AKTYya/IbHiCTb TEMU NiATBEPANKYETbCA TAaKUMU PaKTOpamu:
* aKTUBHMM PO3BUTOK MOBIIbHUX TEXHONOFIM Ta MONUT Ha LUPpPOBI cepBicK;
* Mana KiNbKiCTb N0KaNi3oBaHUX TYPUCTUHHUX CEPBICIB A/1A YKPATHCbKUX MICT;
* TYPUCTUYHMI NOTEHLiaN XapKoBa 3a/IMILAETbCA HEAOCTAaTHLO Peasli3oBaHUM;
iCHYIOYi 3aCTOCYHKM HE BpaxoBytoTb MicLLEBMX 0cOBAUBOCTEN;
notpeba B opnanH-A40CTyNi A0 nepesipeHoi iHGopMaLLii Tpo 06’€KTH, MapLIPyTH 1 NOii.

|CHYOUM 32CTOCYHKU-NYTIBHUKU

O Kiev O LvivGuide O Kolomyia guide O JNbsiBwmHa
and routes

+ MiHiManicTU4HUM + AckpaBe Bi3ya/ibHe + 3py4He po3faifieHHA + YiTKa CTpyKTypa Ta
iHTepdeiic opopmMneHHs KOHTEHTY 3a BKAagKamu onucu ob'ekTiB
— Henpawotodi po3giiu — 3aBUCAHHA Ta NOMUAKU — BiZICYTHi onuc micupb — BiACyTHiCTb dinbTpiB
— 3acTapina KapTa Mpy 3aBaHTaXeHHI KapTu — 0bMexeHuit GyHKLioHan N alMailiira

— 3acTapina Kkapta MapupyTusaull
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TexHonorii po3pobKku a

eDart eFlutter bloc, bloc eFlutter map
eFlutter eUrl launcher e[ atlong2

eSQLite e Http ¢OSRM

e OpenStreetMap e Android_intent plus

Y 4 #SQLite

APXITEKTYPA 3aCTOCYHKY

OCcHOBHiI moayni:

Iarepdeiic kopucTyBaya
Ul (screens + widgets): ekpaHW, BimKeTH, HaBiraLlis; (screens + widgets)

O BLoC (bloc/*.dart): 06po6Ka noaji, OHOBNEHHA CTaHiB, N0TiKa B3aEMOA;i; _
KepyBanus cranom
@) Mogeni (models/*.dart): CTPYKTYp#M AaHMX, AKi LIUPKY/IOIOTb MiXK (BLoC: bloc/*.dart)

MOAYNAMU;
Cepsicu (utils/*.dart): cepsicu reonokaliii, MapLipyTiB Ta BiAKPUTTA basa panmnx
§cun;{b- s Rep LIPS £ (DB + initial data)
7

@ basa gaHux (DB + initial_data): nokanbHa 6a3a AaHuX. \ .
= Mopgeni pasux
(models/*.dart)




CTpYyKTypa 3aCTOCYHKY

Oc

HOBHi KaTanoru 1a Gannu:

bloc — norika kepysaHHs ctaHom (davinm Tuny bloc, event, state
0191 KOXXHOTO Moayns);

DB — B3aemogis 3 1oKkanbHolo 6a3oto aaHux (database helper.dart,
initial_data/*.dart);

models — Dart-knacu ans 36epexxeHHs cTpyKTypu 06’ekTiB (Micug,
KaTeropii, onuji Towo);

screens — ekpaHu iHTepdelicy Kopuctysayda (ro0BHa, KapTa,
&inbTpu, KOHTaKTHa iHbOpPMaLLisf ToWwo);

utils — gonomixkHi cepsicu (reosioKaLlig, MapLIpyTH, MOCUNAHHSR);

widgets — 6araTopa3oBi BigxeTu iHTepdeiicy (AppBar, Drawer,
Route_info Towo);

main.dart— To4Ka BXoAy B 3aCTOCYHOK, iHiljiani3ye HaBiraujtoTa
CTaH.

EKpaH MobiNIbHOro 3aCTOCYHKY

IRy

!;é

Online kapra

Buanawi micus

Pecropany Ta 6apu

T'oresni Ta NpoXvBaHHA

Vkpyrra

i" Jlackaso npocumo
@ Tourora Ta Gesneka
S Icropumui ekckype

[onoBHUI eKpaH

Tlackaso mpockmo o Xapkosn - wicta 3
Garato icropiew Ta  kymTypiow
cnamuuion, ake samkaw BabuTh CEOIX
rocrait aGyTiMi  IcTopiHMMK
M RTKAMM TH NATORTAMI

Tlowmrok icTopil

Xapkin Gyno sacwosawo m 1854 poul sk

S 3aXMCTY MTIBRGHKUX KOPAOHIB

umpcTsa.  BacHOBMikoM

micra spakaerscs kosak Isax Kapkav,

akuz ofpan ue Micue aapaRk #oro
ua

TOproRHK wnRXin
Enoxa poskairy
Y XVl cTol

poasusaTica Ak
kynurypxuit _ uewtp. 3

IHbopmaLiliHa
CTOpiHKa

Xapkis mowan wsumko
o Topromuit i
BigkpuTTRM

COK NIoKauii

< DPineTpy

Vei pinvrpu

Tlapku

Mysei

Xpann

Tearpu

TNamaranky

& Xapkiscskwit 3oonapk

Xapkipcuku 30omapk - Omak 3 NAkCTApLC
ipikis B Vkpaii, sacosaxwit y 1895 pou

®inbTpauia cnucky

3 uewrpi Mcm i e
RoMiskoo R TOMAZ 6 THGRY TEADMM, WO

s, Boonapk e
ocaiTi niporpas, ekckypeii, a Takosk 3oy
A simowoiky T poasar:

TMepetiTy fo kaptu Q

TMpoknacT MapWPYT Yepes ®
Google Maps

Anpeca:

FymiuR Cywcaka, 35, Xapkin, Xapkiscaika
ofnacts, 61058

Kowrakmw: f

MoBHa iHpopmaLlina
npo micue
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EkpaHu MobiNIbHOro 3aCTOCYHKY

<
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Vei dinerpu

TMapku Tearp onepi Ta Sanery e
= MB. Jlicesika

Mysei

Xpamu

Tearpu

Tamarrvky

Pecropanu

Bapu Ta nabu

Kade

Fast food

IHTepaKT1BHa ®inbrpauia [ianorose BikHO Ana [ianorose BikHO AN MpoknapeHnii
KapTa MapKepiB Ha KapTi BW3HAY4YHOroO MicLA 3aKnagy XxapyyBaHHSA MapLipyT 40 micua
Ta BiANOYUHKY

BUCHOBKM

Y Xofi BUKOHaHHA KBanidikaLinHoi pobotu 6y/s10 BUKOHaHO BCi MOCTaB/ieHi 3a4adi, a came:
* NpoBeAEeHO aHaNi3 iCHYYUX pillieHb;
* NpOaHaNi30BaHO Cy4acHi TEXHOJOTiT pO3p06KK MOBIiIbHUX 3aCTOCYHKIB;
* BUBYEHO BigNOBIAHY NiTepatypy;
* po3pobeHOo apXiTEKTYpY 3aCTOCYHKY;
* peanizoBaHo 6a3y gaHux anA 36epexeHHA iHpopmallii;
* CTBOPEHO NOBHOMYHKLIOHAaNbHUI MOBI/IbHUI 3aCTOCYHOK;
* NPOTECTOBAHO OCHOBHI PYHKLL.

Po3po6/ieHNI 3aCTOCYHOK Ma€ iHTYITUBHO 3p0o3yminui iHTepdeic, 3pydHy HaBiralito MiCTOM Ta eeKTUBHY
CTPYKTYpY, Lo 3ab6e3neyye cTabiibHy poboTy, NPOCTOTY MIATPMMKM Ta MOXIUBICTb NOAAIbLIOIO PO3BUTKY.
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JIOJIATOK B

Koa nporpamu

b.1 Knac _MapScreenState

class MapScreenState extends State<MapScreen> with
WidgetsBindingObserver {Map<int, bool> selectedFilters = {};

List<int> allowedTypelds = [];late final MapController
_mapController;late final LocationService locationService;

bool isMapReady = false;LatLng? userLocation;bool
_isLoadingLocation = false;bool isTrackingEnabled = true;

StreamSubscription<LatLng>? locationSubscription;List<LatLng>
_routePoints = [];bool isLoadingRoute = false;bool showRoute =
false;double? routeDistance;double? routeDuration;ListItem?
_selectedDestination;@override void initState()
{super.initState () ;WidgetsBinding.instance.addObserver (this); ma
pController = MapController(); locationService =
LocationService () ;BlocProvider.of<MapBloc> (context) .add (FetchMap
Items (allowedTypelds)); initializeLocation();}@overridevoid
dispose ()
{WidgetsBinding.instance.removeObserver (this); locationSubscript
ion?.cancel(); locationService.dispose () ;super.dispose();}void
_initializeLocation()
{ getCurrentLocation(); locationSubscription =
_locationService.locationStream.listen((location) {if (mounted)
setState (() => userLocation = location);});if
(_isTrackingEnabled)
_locationService.startLocationTracking () ; }Future<void>
_getCurrentLocation() async {if ( isLoadingLocation)
return;setState(() => 1islLoadinglLocation = true);final location
= awailt locationService.getCurrentLocation();if (mounted)
setState (() { userLocation = location; isLoadingLocation =
false;});} Future<void> buildWalkingRoute () async { if
(_selectedDestination == null) return;if ( userLocation == null)
await getCurrentLocation();if ( userLocation == null) return;

setState (() => isLoadingRoute = true); try {final routelnfo

= awalt RouteService.buildWalkingRoute( from: userLocation!, to:
LatLng (_selectedDestination!.latitude, selectedDestination!.long
itude),);if (routeInfo != null && mounted) { setState(()
{ routePoints = routelInfo.points; routeDistance =
routeInfo.distance; routeDuration =
routeInfo.duration; showRoute = true; isLoadingRoute =
false;}); fitRoutelInView();}} catch () {if (mounted)
setState (() => isLoadingRoute = false);}}void fitRoutelInView ()
{if ( routePoints.isEmpty || ! isMapReady) return;double minLat
= routePoints.first.latitude, maxLat = minLat;double minLng =
_routePoints.first.longitude, maxLng = minLng;for (final p in
_routePoints) {minLat = minLat < p.latitude ? minLat
p.latitude;maxLat = maxLat > p.latitude ? maxLat
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p.latitude;minlng = minLng < p.longitude ? minLng
p.longitude;maxLng = maxLng > p.longitude ? maxLng
p.longitude;} mapController.fitCamera (CameraFit.bounds (bounds:
LatLngBounds (LatLng (minLat - 0.001, minLng -
0.001),LatLng (maxLat + 0.001, maxLng + 0.001),),)):}
Widget buildMap (MapLoaded state) {
final markers = <Marker>[];for (final place in state.places)
{markers.add (Marker (width: 35,height: 35,
point: LatLng(place.latitude, place.longitude),
child: GestureDetector (
onTap: () => setState(() => selectedDestination =
place), child: Container (
decoration: BoxDecoration (
color: selectedDestination?.id == place.id ?
Colors.orange : Color (0OxFFOD836F),
shape: BoxShape.circle,),
child: Icon(getIconPath(place.placeTypeld) as
IconData,color: Colors.white, size: 24),),),
)) i}
if (_userLocation != null) {
markers.add (Marker (
width: 50,
height: 50,
point: userLocation!,
child: Icon(Icons.boy sharp, color: Colors.blue, size:
56),)) i}
return FlutterMap (
mapController: mapController,
options: MapOptions (
initialCenter: userLocation ?? LatLng(49.9935,
36.2304) ,initialZoom: 13.0,minZoom: 6.0,maxZoom: 18.0,
onMapReady: () => setState(() => isMapReady = true),
),children: [Tilelayer (urlTemplate:
'"https://tile.openstreetmap.org/{z}/{x}/{y}.png',userAgentPackag

eName: 'com.example.app',),
if ( userLocation != null && ! showRoute)
Circlelayer(circles: [CircleMarker (

point: userLocation!,radius: 750,color:

Color (OxFF1976D2) .withOpacity (0.13),
borderColor: Color (0xFF1976D2) .withOpacity (0.7),
borderStrokeWidth: 2.5,

useRadiusInMeter: true,),],),1if ( showRoute &&
_routePoints.isNotEmpty)PolylineLayer (
polylines: [Polyline(points: routePoints,color:

Colors.blue,strokeWidth: 8.0, pattern:
StrokePattern.dotted(),),1,) ,MarkerLayer (markers:
markers),],);}}

b.2 Knac PlacePopopWithRoute

class PlacePopupWithRoute {static Future<void> showPlaceDialog(
BuildContext context,dynamic place, {VoidCallback?
onBuildRoute,VoidCallback? selectedDestinationOff,



}) async {
final result = await showDialog<String> (
context: context,
barrierDismissible: true,
builder: (context) => AlertDialog(
title: Text(place.title, style: TextStyle(fontSize: 18,
fontWeight: FontWeight.bold)),
content: Column (mainAxisSize: MainAxisSize.min,
crossAxisAlignment: CrossAxisAlignment.start,
children: [Center(child: ClipRRect (
borderRadius: BorderRadius.circular (10),
child: Image.network(place.imageUrl,
errorBuilder: ( , , ) =>
Image.asset ('assets/Logo2.png', width: 250, height: 250),
width: 250,height: 250,
fit: BoxFit.fill,),),),
Text (place.description, maxLines: 4, overflow:
TextOverflow.clip),

Center (
child: TextButton (
onPressed: () => Navigator.push (
context,
MaterialPageRoute (builder: (context) =>

OneElementScreen (item: place)),
),
child: Text ('lloxkaszaTu NOBHMINM omnmc Micus'),
),

)
if (place.address?.isNotEmpty ?? false)

Text ('Agpeca: ${place.address}', style:
TextStyle (fontSize: 13)),
if (place.contactInfo?.isNotEmpty ?7? false)
Row (
crossAxisAlignment: CrossAxisAlignment.start,
children: [
Text ('KonTakTm: ', style: TextStyle(fontSize:
13)), Expanded(child:
UrlLauncherHelper.buildClickableText (context,place.contactInfo!
defaultStyle: TextStyle(fontSize: 13),linkStyle:
TextStyle (fontSize: 13, color: Colors.blue, decoration:
TextDecoration.underline),),),1,),1,).,
actionsPadding: EdgelInsets.fromLTRB (30, 0, 30, 30),

actions: [Row (mainAxisAlignment:
MainAxisAlignment.start,children: [TextButton (onPressed: () =>
Navigator.of (context) .pop('closed'),child:
Text ('3axkpurn'), ), Spacer (), TextButton (onPressed: () =>

Navigator.of (context) .pop('route'),child: Text ('lpoknacTu
vapupyT'), ), 1,) s 1,) )

if (result == 'closed' && selectedDestinationOff !'= null) {
selectedDestinationOff () ;
} else if (result == 'route' && onBuildRoute != null) {

onBuildRoute () ; }}}
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b.3 Kitac RouteService

class RouteService {static const String osrmBaseUrl =
'https://router.project-osrm.org/route/vl';
static const Duration requestTimeout = Duration(seconds: 30);
static const int maxRetries = 3;
static Future<RouteInfo?> buildWalkingRoute ({
required LatLng from, required LatLng to,}) async {
if (! isValidCoordinate (from) || ! isValidCoordinate(to)) {
throw Exception ('HexkopexTHi kxoopmmHaTtun') ;}
final profiles = ['foot', 'walking'];Exception? lastException;
for (final profile in profiles) {for (int attempt = 0;
attempt < maxRetries; attempt++) {try {final result = await
_attemptRouteRequest (from, to, profile);if (result != null)
return result;} on TimeoutException {lastException =
Exception ('llepeBumeHo yac ouikyBaHHs (cnpoba S${attempt +
1})'"),;await Future.delayed(Duration(milliseconds: 1000 *
(attempt + 1)));} catch (e) {lastException = Exception ('llomMuika:
Se');awalt Future.delayed(Duration(milliseconds: 500));
}}}throw lastException ?? Exception ('He Bmamocsa
nobynysaTtu MapupytT'); }
static Future<RouteInfo?> attemptRouteRequest (LatLng from,
Latlng to, String profile) async {final url =

_buildRouteUrl (from, to, profile);final response = await
http.get (Uri.parse(url), headers: {'User-Agent': 'Flutter-
App/1.0', 'Accept':'application/json',}) .timeout ( requestTimeout)
;if (response.statusCode == 200) {return

_parseRouteResponse (response.body) ;} else {throw Exception ('HTTP
S${response.statusCode}');}}

static String buildRouteUrl (LatLng from, LatLng to, String
profile) {return
'S osrmBaseUrl/S$profile/''S${from.longitude.toStringAsFixed(6)},$
{from.latitude.toStringAsFixed (6)};"''${to.longitude.toStringAsFi
xed (6) },S{to.latitude.toStringAsFixed (6) }''?overview=full&geomet
ries=geojsoné&steps=true'; }static RouteInfo?
_parseRouteResponse (String body) {final data =
json.decode (body) ;if (datal['code'] != 'Ok' ||
data['routes']?.isEmpty ?? true) {throw Exception ('MapmpyT He
3HauaeHo') ; }

final coords = data['routes'][0]['geometry']['coordinates']
as List;final points = coords.map<LatLng?>((c) => (c is List &&
c.length >= 2)? LatLng(c[l].toDouble(), c[0].toDouble()): null)
.whereType<LatLng>() .toList();if (points.isEmpty) throw
Exception
('TlopoxHsa TeoMmeTpis MapupyTy'); return RouteInfo (points:
points,distance: data['routes'][0]['distance']?.toDouble() 27
0.0,duration: data['routes'][0]['duration']?.toDouble () 27

0.0,):}
static bool isValidCoordinate (LatLng point) {
return point.latitude.abs () <= 90 && point.longitude.abs/()
<= 180 && point.latitude != 0.0 && point.longitude != 0.0;}



b.4 Kiac LocationService

class LocationService {
static const Duration locationUpdatelInterval =
Duration (seconds: 10);
StreamSubscription<Position>? positionStream;
Timer? locationTimer;
StreamController<LatLng>? locationController =
StreamController<LatLng>.broadcast () ;
Stream<LatLng> get locationStream =>
_locationController?.stream ?? Stream.empty();
Future<LatLng?> getCurrentLocation () async {
try {if ('await Geolocator.isLocationServiceEnabled())
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return null;var permission = await Geolocator.checkPermission () ;

if (permission == LocationPermission.denied) {
permission = await Geolocator.requestPermission();

if (permission == LocationPermission.denied) return

null;}if (permission == LocationPermission.deniedForever)
null;final pos = await Geolocator.getCurrentPosition (
desiredAccuracy: LocationAccuracy.high,
timelLimit: Duration (seconds: 10),);final location
LatLng(pos.latitude, pos.longitude);
_locationController?.add(location);
return location;} catch (e) {print ("Error getting
location: $e");return null;}}}

b.5 Kitac OneElementScreen

class OneElementScreen extends StatelessWidget ({
final ListItem item;
const OneElementScreen ({required this.item});
@override
Widget build(BuildContext context) {
return BlocProvider (
create: () =>
OneElementBloc () ..add (FetchOneElement (item.id)),
child: Scaffold(
body: Stack(

children: [
BlocBuilder<OneElementBloc, OneElementState> (
builder: (context, state) {

if (state is OneElementLoading) {

return Center (child:
CircularProgressIndicator());} else if (state is
OneElementError) {

return Center (child: Text ('Error:
S{state.message}'));} else if (state is OneElementLoaded)

final item = state.item;

return SingleChildScrollView (child:
Column (children: [Image.network (item.imageUrl,width:

return

{

double.infinity,height: 400, fit: BoxFit.cover,errorBuilder: (_,

, ) => Image.asset ('assets/Logo2.png'),),
Container (padding:
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EdgeInsets.all(16),decoration: BoxDecoration(color:
Color (OxFFC3ESFDS),

borderRadius:
BorderRadius.vertical (top: Radius.circular(20)),
boxShadow: [BoxShadow (color:

Colors.black26, blurRadius: 10)], ),child: Column (
crossAxisAlignment:
CrossAxisAlignment.start,
children: [Row(children:
[IconButton (icon: Icon(Icons.arrow back ios),
onPressed: () =>
Navigator.pop (context),),

Expanded(child: Text (item.title, textAlign:
TextAlign.center, style: TextStyle(fontSize: 20, fontWeight:
FontWeight.bold)),),]1,),SizedBox (height:
15),Text (item.description, textAlign: TextAlign.justify, style:
TextStyle (fontSize: 16)),Divider(),OptionTile(title: 'lleperTu 0o

kapTtu',icon: Icons.pin drop outlined,onTap: () =>
Navigator.push (context, MaterialPageRoute (builder: ( ) =>
MapScreen (item: item))),),Divider(),OptionTile(title: 'IllpokyacTu

MapupyT depes Google Maps',icon: Icons.explore outlined,onTap:
() => openGoogleMaps (item.latitude, item.longitude),),Divider(),
SizedBox (height: 15), Text ("Ampeca:", style: TextStyle (fontSize:
16)),SizedBox (height: 10),Text (item.address, style:

TextStyle (fontSize: 16)),1f (item.contactInfo?.isNotEmpty ?27?
false) ...[SizedBox(height: 15), Row(children: [Text ('KoHTakTu:
', style: TextStyle(fontSize: 16, fontWeight:
FontWeight.w500)),Flexible(child:
UrlLauncherHelper.buildClickableText (context,item.contactInfo!,d
efaultStyle: TextStyle(fontSize: 16, color:
Colors.black),linkStyle: TextStyle(fontSize: 16, color:
Colors.blue, decoration:
TextDecoration.underline),),),1,),1,1,),),1,),);}return
Container () ;},),1,),) /)i }}



