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BBenenue

MeTtonuueckre PpEeKOMEHIALUH COCTaBJIEHbl B COOTBETCTBHUHM C pabouei
nporpaMmHoii  OI1.09 «OcCHOBBI anropuTMu3alMi W [POTPAMMHUPOBAHUSY,
pa3paboTaHHbBIE B paMKaX OCHOBHBIX 00pa30BaTEIbHBIX MIPOTPaMM CHEIHAIBHOCTH
09.02.01 " KomMnbIOTEpHBIE CUCTEMBI U KOMIUIEKCHI .

[leapto  ocBoeHuss  auCUUIUIUHBI ~ «OCHOBBI  ajNTOPUTMHU3ALUA U
IpPOrpaMMHUpPOBaHUA» (OPMUPOBAHHE Yy OOYYAIOMIMXCS 3HAHUM COBPEMEHHBIX
MH(OPMAIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHI, YMEHUN pa3padOTKu
QITOPUTMOB U MPOTPAMM Ha sI3bIKE BBICOKOT0 ypoBHs C# XpaHeHus, oOpaboTKu U
aHanu3a uHGOpMaIUU U3 PA3TUYHBIX UCTOYHUKOB U 0a3 JJaHHBIX.

3amava AUCIHUIUIMHBL — OOyYeHHE CTYACHTOB aHAIM3Y W aJTrOpPUTMHU3ALUU
pemaeMbIx 3a7a4, oOPMIICHUIO pEIICHUs 3aJauu B rpaduyeckoM Bujae (B BHUIE
CXEM aJrOpUTMOB), MPOrPAMMHUPOBAHUIO JIFOOOr0 alIrOpuTMa, 3a7adyH, METOJA,
MPOEKTUPOBAHMIO U OTJIAJIKE JOCTATOYHO CIOKHBIX TPOTPAMM.

B  pe3ymbrare  OCBOEHMS ~ JAMCHMIUIMHBI  OOy4YalOIIMICS  JIOJDKEH
JIEMOHCTPUPOBATH CJIEAYIONINE PE3YIbTAThl 00PA30BAHMUS:

3HaTh

— o0umme TPUHITUTIBI MOCTPOCHUS u UCIIOJB30BaHUSA  S3BIKOB
IPOrPaMMHUPOBAHMS, UX KJIACCU(DUKAITUIO;

— COBpPEMEHHbIE UHTETPUPOBAHHBIC CPEBI Pa3pabOTKH MPOTpaMM;

— MPOLECC CO3AaHUS IPOrPaMM;

— CTaHJAPTHI SI3bIKOB MPOrpaMMUPOBAHMS;

— cpeny MpOorpaMMUPOBAHUS Ha SI3bIKE BRICOKOTO ypoBHs CH;

— 00mIyr0 XapakTepucTuky sizbika C#: Ha3HaueHue, MPUHIIUIIBI TTIOCTPOSHUS U
WCTIOJIb30BaHUS.
YMmerhb

— (¢opManu3oBaTh TOCTABJICHHYIO 3aady M CO37aBaTh HH(POPMAIMOHHYIO
MOJIENb JJIst

— pelaeMou 3a1avu;



— paspabarbiBaTh M TECTUPOBATh AJTOPUTM MOJEIU HH(DOPMALIMOHHON
NEeATENbHOCTH YEJIOBEKa;
— TMPUMEHSTH MOJYyUYEHHbIE 3HAHUS K PA3JIMUYHBIM MPEIMETHBIM 00JIaCTsIM;
— COCTaBJIATHh U 0OPMIIATH MPOTPAMMBI Ha SI3bIKaX MPOrPaMMHUPOBAHUS;
— TECTUPOBATH U OTJIAKUBATH MPOIPAMMBI.
Martepuan pa3out Ha 3 paszjgena, KaXAblii U3 KOTOPBIX COACPKHUT KpaTKHe
TEOPETUUYECKHE CBEJICHUS M TPAKTUYECKUW MpuUMep pa3pabOTKh MOIYJis
MPUIOKEHUS, a TakKe pPa3METKy M HCXOAHBIM KOJ [JIsi CaMOCTOSITEIbHOIO

V3y4CHUS.



1. Co3nanue npoekra

1.1. Pazmerka MainWindow

Co3aamuM HOBBIN TIpoekT — BbiOUpaeM «[Ipunoxkenne WPF (Maiikpocodr)»

1 Haxumaem «Jlameey.

Co3gaHue NnpoekTa

Mowex waBnoHos (ALT+"B")
MNocneaHmne WabnoHLI NPOEKTOB G Bce naatdopmel Bce TUNbI NPOEKTOE

. o MycToe npunoxeHnwe Blazor Server (Malikpocodt)

9 Npunoxerne WPF (Maiikpocod) _

MycToi WwabnoH npoexTa AnA co3faHunA npunoxeHns Blazor Server,
KOTOpOE 3aMyckaeTcs Ha CTOPOHe cepeepa B npuacxernn ASP.NET Core n
obpabaTkiBaeT B3aMMOARACTEME C NOAb30BaTeNEM Yepes NoAKAUeHe
SignalR. B 310m WwabnoHe HET COAESPXMMOrO.

3 Mpunoxerne WPF (NET Framework)

C# Linux macOs Windows Blazor Obnako Beb

MycToe npunoxexwe Blazor WebAssembly (Maiikpocodt)

MNycToid WwabnoH NpoekTa ANR CO3AaHWA NpUnoxeHus Blazor, kotopoe
sanyckaetca B Weby nbly u MoxeT p €LWaTLCA B NPUACXKEHUN
ASP.NET Core. B 370M W1abA0HE HET COAEPXUMOTQ.
Cc# Linux macOS Windows Blazor Obnako Beb
i Mac Catalyst C
" A project for creating a .NET Mac Catalyst class library
c# Mac Catalyst macOS
KoHconbHoe npuaoxeHue (MaikpocopT)

TpOeKT ANA CO3AAHMA MPUAGXKEHHSA KOMaHHO CTPOKK, KOTOPOE MOXET
BLINONHATLCA B cpeae NET 8 Windows, Linux u macO$

Cc# Linux macOs Windows Koncons

Be6-npunoxetive ASP.NET Co bcodT)

Pucynok 1.1 — Co3nanue npoekra

B okne «HacTpouTh HOBBIN ITPOEKT» 3aMOJIHIEM MOJIS:
— WM npoekra;
— Pacnonoxenue;

[Tocne 3anonHeHUs BCEX TOJICH HAXKMMAEM Ha KHOIIKY «Jlameey

HactpowTb HOBBIV NpoekT

MpwnoxeHne WPF (MainkpocodT)

WmA npoexra

TUTE pelieHie 1 NPOXT B 0AHOM KaTanore

Pucynok 1.2 — Hactpoiika HOBOTO MmpoeKkTa



Bri6upaem miardpopmy «.NET 7» u Haxumaem co31aTh.

JlononHutenbHble CBeaeHWA

MNpunoxenune WPF (MaiikpocogT) c#

Pucynok 1.3 — Bri6op miathopmbl mpoekTa
CoznaguMm o011yt0 CTpYKTYypy npoekta. OHa OyJeT COCTOSATh U3 CIAEAYIOIIHNX
JAPEKTOPUN:

— Core — qupeKkTopusi KOTOpas COACP>KUT BCIIOMOTATEIbHBIE KIACChI;

— Images — nupekTopus KOTOpas COAEPKUT TrpaduyecKue pecypchbl
MPUIIOKCHUS;

— AppStyle — mupextopust KOTOpask COACPKUT CTHIIU MPHUITOKEHUS;

— View — JupeKkTopus KOTOpas COJCPXKHT: OKHA, CTPaHHUIBI H
MOJIb30BATEIBCKUE AJIEMEHTHI UCIIOIb3YEMbIEC B TPUIIOKEHUH.

lc=| CourseWorkApp
> &4 3JaBMCMMOCTH
B3 AppStyle

B3 Core

B3 Images

I
I
b
b
P BB View
I

') Appxaml

c= Assemblylnfo.cs

Pucynok 1.4 — CtpykTypa npoekra

Tenepr HeoOxomumo J100aBUTH rpaduueckyro Oubmmoreky «Material
Design». [Jlast asroro ITTKM HakumaeM IO TPOCKTY B TOSBUBIIEMCS OKHE

BEIOMpaeM «YmpaBnenue maketamu NUGet...», BeiOupaem Bkiaaky «O030p», B



noucke BBomuM «Material Design» u ycraHaBinMBaeM JBa KOMIIOHEHTa

«MaterialDesignThemesy» u «MaterialDesignColorsy.

Jobaente
¥npasnenne nakeramn N
@  HasnauwTs 8 kauecTee
Ornagka
MUWENNINDOBATE HHTEPBKTHEHOE OKHO € NPOEKTOM

pesaTh Ctrl+X

¥Ypanute Del

F2

Alt+BEOJ

Pucynok 1.5 — KontekctHoe MeHto «Ynpasienue nakeramu NuGet...»

O6zop YcraHoeneHo O6HoBNEHUA

Material Design BrnrounTe NpejBapuTEnbHEIE BEPCHM

. MaterialDesignThemes asrop: James Willock, Ckaumsarmii: 3,49M
] ResourceDictionary instances containing Material Design templates and styles for WPF controls in MET.

.| MaterialDesignColors astop: James \ BaHmii: 2,.86M

ResourceDictionary instances containing standard Material Design swatches, for inclusion in a XAML application.

Pucynok 1.6 — YcranoBka «MaterialDesignThemes» u «MaterialDesignColorsy.
Teneps neperecem «MainWindowy B mupekroputo «Viewy» u u3MeHuM ¢aiin
«App.xamly. Usmenum nyte k «MainWindow» B «StartupUriy» u mo6aBum
CIIPaBOYHUK PECYpCOB, a Takke J00aBUM HOBOE TMPOCTPAHCTBO HMMEH

«materialDesign» u moaxrounTh (aiia ¢ OOIUMH CTUIISIMH.

4 |c=| CourseWorkApp
> &8 3aBMcuMoOcCTH
B AppStyle
Bl Core
B3 Images
B View

I Appxaml

C= Assemblylnfo.cs

Pucynok 1.7 — Beibop daiina «App.xamly»



—fApplication x:Class
xmlns
xmlns:x
xmlns :materialDesign
StartupUri
Application.Resources

ResourceDictionary
]

£ ResourceDictionary.MergedDictionaries

materialDesign:BundledTheme BaseTheme PrimaryColor: X Null SecondaryColor
ResourceDictionary Source:
ResourceDictionary Source:
ResourceDictionary.MergedDictionaries
ResourceDictionary
Application.Resources
Application

Pucynok 1.8 — PemaktupoBanue daiiza «App.xaml»

Jlanee mepeijieM K OMHMCAaHUIO 0Aa30BBIX CTWICH TpuiiokeHus. s 3Toro
nepexoauM B JTUPEKTOpHIO «AppStyle» u pemakTupyem ciaoBapb pPeCypcoB
«MainStyle».

Pewenwne "CourseWorkApp" (1 npoekra 1)
c#] CourseWorkApp

& 3aBMCUMOCTH

B3 AppStyle
" MainStylexaml

B3 Core
B3 Images
B3 View
' Appxaml
2 Assemblylnfo.cs

ResourceDictionary xmlns
xmlns:x
xmlns:materialDesign

Style TargetType x:Type TextBlock x:Key
Setter Property Value
Style

Style TargetType x :Key
Setter Property Value
Setter Property Value
Setter Property Value
Setter Property Value
Setter Property Value=
Setter Property Value-g
Setter Property Value x:Null
Setter Property Value
Setter Property
Setter.Value
ControlTemplate TargetType
Border Background="{TemplateBinding Background
CornerRadius
Padding
ContentPresenter HorizontalAlignment
VerticalAlignment
Border
ControlTemplate
Setter.Value

Setter

Pucynok 1.10 — PemaktupoBanue cioBaps pecypcos «MainStyle.xaml»



Style.Triggers
Trigger Property Value
Setter Property Value=[O
Setter Property Value=Qm
Trigger

Trigger Property Value
Setter Property Value=M
Setter Property Value=-m

Trigger

Style.Triggers
Style

Style TargetType x :Key
Setter Property Value
Setter Property Value
Setter Property Value
Setter Property Value="{Binding Path=Foreground
RelativeSource={RelativeSource FindAncestor
AncestorType=ix:Type Button

Style

Pucynok 1.11 — PenaktupoBanue cioBaps pecypcos «MainStyle.xaml»
3arem mepexoguM B jgupekroputo  «Core» W co3maamM - Kiace

«ConnectionCorey, KOTOpbIit MbI Oy/IeM HCIIOJIB30BaTh JIsI HABUTAI[UH.

4 [c=| CourseWorkApp
b &8 3aBucumocTu
b BB AppStyle
4 B3 Core
c# ConnectionCore.cs
P B3 Images
P BB View
P I Appxaml
C= Assemblylnfo.cs

Pucynoxk 1.12 — Knacc «ConnectionCore»

CourseWorkApp.Core

ConnectionCore

Frame? CoreFrame {

Pucynok 1.13 — Peanusanus kimacca «ConnectionCore
Jlamee mepexoguM B aupekTopuio «VIEW» W CcO3maguM BE€ HOBBIC

nupektopun «Pages» n «PageTask», namee co3gaauM maTh CTpaHUIL IO 3aaHHMS,

10



TJIABHYIO CTpPaHUIly W CTPAHUILy COJAEpXallylo HWH(OpMAIuio O BCEX IATH
3aIaHUSX.

4 |c#| CourseWorkApp
b &8 3aeucumocTu
b BB AppStyle

P BB Core

P BB Images

4 A View

4 3 Pages
4 B PageTask
) Task1Pagexami

I} Task2Pagexaml
" Task3Pagexaml
.| Task4Pagexaml
I} Task5Pagexaml

b I} MainPagexaml

b I} TaskPagexaml

b ) MainWindowxaml

P L) Appxaml
C= Assemblylnfo.cs

Pucynok 1.14 — [Tupexropus «Viewy

Teneps mepetiném k pasmerke «MainWindow.xaml» u peanuszaiyu JTOTHKH

«MainWindow.xaml.csy.

=<Window x:Class="Cou
xmlns="
xmlns
xmlns
xmlns:mc ttp:
xmlns:local="clr-nam
xmlns:materialDesign
mc:Ignorable
WindowStartuplLocation
WindowStyle="None"
ResizeMode

Background="Trans
AllowsTransparency="1
Height="700"
Width="906
MouselLeftButtonDown

Grid
Frame x:Name="MainFrame
NavigationUIVisibility
Grid
Window

Pucynok 1.15 — Pazmerka «MainWindow.xaml»

11



MainWindow : Window

Mainwindow()

InitializeComponent();
ConnectionCore.CoreFrame = MainFrame;
MainFrame.Navigate( MainPage());

Window_MouselLeftButtonDown( sender, System.Windows.Input.MouseButtonEventArgs e)
if (e.ClickCount == 2)
{

Application.Current.Shutdown();

}

Pucynoxk 1.16 — Peanu3zaruu storuku «MainWindow.xaml.cs»

Ha sTom co3manue npoekra u pazmetrka MainWindow 3akoHueHa.

12



2. Peanuzaunusa «MainPage» u «TaskPage»

[epeiinem k pazmetke «MainPage.xamly.

Page x:Class
xmlns
xmlns :x
xmlns:mc
xmlns:d
xmlns:local
xmlns:materialDesign
mc:Ignorable
d:DesignHeight
d:DesignWidth
FontFamily:

Grid
Grid.RowDefinitions
RowDefinition Height
RowDefinition Height
RowDefinition Height
Grid.RowDefinitions

Image Grid.RowSpan
Source
Stretch

Border Grid.Row
HorizontalAlignment
VerticalAlignment
Background=[J
Width
Height
CornerRadius
Effect StaticResource MaterialDesignElevationShadowl

StackPanel HorizontalAlignment
VerticalAlignment
TextBlock Text
FontWeight
Foreground=

Pucynok 2.1 — Pasmerka «MainPage.xaml»

FontSize
StackPanel
Border

Border Grid.Row
HorizontalAlignment
VerticalAlignment
Background=[

Width
Height
CornerRadius
Effect StaticResource MaterialDesignElevationShadowl
StackPanel HorizontalAlignment
VerticalAlignment
TextBlock Text
FontWeight
Foreground=
FontSize
TextBlock Text
Margin
FontWeight
Foreground=
FontSize
StackPanel
Border

Pucynok 2.2 — Pazmerka «MainPage.xaml»



StackPanel Grid.Row
HorizontalAlignment
VerticalAlignment
Button Background=[]
Foreground=
x : Name
Click
Style="{StaticResource MaterialDesignRaisedButton
materialDesign:ButtonProgressAssist.Value
materialDesign:ButtonProgressAssist.IndicatorForeground=m
materialDesign:ButtonProgressAssist.IsIndicatorVisible
materialDesign:ButtonProgressAssist.IsIndeterminate
Height
StackPanel Orientation

materialDesign:PackIcon Kind

Margin

Width

Height
TextBlock Text

FontSize
VerticalAlignment
TextBlock.Style
Style TargetType
Style.Triggers
Trigger Property
Setter Property
Trigger
Style.Triggers
Style
TextBlock.Style
TextBlock
StackPanel
Button
StackPanel
Grid

Pucynok 2.3 — Pazmerka «MainPage.xaml»

[Tocne pa3metku nepeiiaem k peanm3anyu Metona «BtnTask Clicky.
MainPage : Page

MainPage()

InitializeComponent();

BtnTask_Click( sender, RoutedEventArgs e)

ConnectionCore.CoreFrame?.Navigate( TaskPage());

Pucynok 2.4 — Peanusanus metona «BtnTask_Click»

Jlanee mepexoaum Kk pasmetke « TaskPage». DTa cTpaHuIia COACPKUT 3aJaHHS

M CCBUJIKHW Ha UX PCHICHHC.

14



-1<Page x:Class
xmlns
xmlns:x
xmlns:mc
xmlns:d
xmlns:local
xmlns:materialDesign
mc:Ignorable
d:DesignHeight
d:DesignWidth
FontFamily

Grid
Grid.ColumnDefinitions
ColumnDefinition Width
ColumnDefinition Width
Grid.ColumnDefinitions

Image Grid.ColumnSpan
Source
Stretch

l
|

Border Background=N
Grid.Column
BorderThickness
BorderBrush=|N
Width
CornerRadius
Height

StackPanel
Button Style DynamicResource menuButton
Margin
x : Name
Click

Pucynok 2.5 — Pa3zmerka «TaskPage.xaml»

StackPanel
materialDesign:PackIcon Kind
Style DynamicResource menuButtonIcon
TextBlock Text
Style DynamicResource menuButtonText
StackPanel
Button

Button Style DynamicResource menuButton

x:Name

Click
StackPanel

materialDesign:PackIcon Kind

Style DynamicResource menuButtonIcon
TextBlock Text
Style DynamicResource menuButtonText
StackPanel
Button

Button Style DynamicResource menuButton
X :Name
Click
StackPanel
materialDesign:PackIcon Kind
Style DynamicResource menuButtonIcon

TextBlock Text
Style DynamicResource menuButtonText
StackPanel
Button

Pucynox 2.6 — Pazmerka «TaskPage.xaml»

15



Button Style DynamicResource menuButton
x :Name
Click
StackPanel
materialDesign:PackIcon Kind
Style DynamicResource menuButtonIcon

TextBlock Text
Style DynamicResource menuButtonText

StackPanel
Button

Button Style DynamicResource menuButton
X :Name
Click
StackPanel
materialDesign:PackIcon Kind
Style DynamicResource menuButtonIcon
TextBlock Text
Style DynamicResource menuButtonText
StackPanel
Button

Button Style DynamicResource menuButton
x :Name
Click
StackPanel
materialDesign:PackIcon Kind
Style DynamicResource menuButtonIcon
TextBlock Text
Style DynamicResource menuButtonText
StackPanel
Button
StackPanel
Border

Pucynok 2.7 — Pazmerka «TaskPage.xaml»

Grid Grid.Column

Grid.RowDefinitions
RowDefinition Height
RowDefinition Height
RowDefinition Height
RowDefinition Height
RowDefinition Height

Grid.RowDefinitions

Border Grid.Row
HorizontalAlignment
VerticalAlignment
Margin
width

Height
Background=[
CornerRadius

Padding
Effect StaticResource MaterialDesignElevationShadowl
StackPanel HorizontalAlignment
VerticalAlignment
TextBlock Text
FontSize
TextWrapping
Foreground=
FontWeight
StackPanel
Border

Pucynok 2.8 — Pazmerka «TaskPage.xaml»



Border Grid.Row:
HorizontalAlignment
VerticalAlignment
Margin
Width
Height
Background=[J
CornerRadius
Padding
Effect StaticResource MaterialDesignElevationShadowl

StackPanel HorizontalAlignment
VerticalAlignment
TextBlock Text
FontSize

TextWrapping

Foreground=u

FontWeight
StackPanel

Border

Border Grid.Row
HorizontalAlignment
VerticalAlignment
Margin
width
Height
Background=pj
CornerRadius
Padding
Effect="{StaticResource MaterialDesignElevationShadowl

StackPanel HorizontalAlignment
VerticalAlignment
TextBlock Text
FontSize
TextWrapping
Foreground=|u

Pucynok 2.9 — Pazmerka «TaskPage.xaml»

FontWeight
StackPanel
Border

Border Grid.Row
HorizontalAlignment
VerticalAlignment
Margin
width
Height
Background=[

CornerRadius
Padding
Effect StaticResource MaterialDesignElevationShadowl
StackPanel HorizontalAlignment
VerticalAlignment
TextBlock Text
FontSize

TextWrapping
Foreground=m
FontWeight
StackPanel
Border

Border Grid.Row
HorizontalAlignment
VerticalAlignment
Margin
width
Height
Background=[

CornerRadius
Padding
Effect="{StaticResource MaterialDesignElevationShadowl
StackPanel HorizontalAlignment
VerticalAlignment

Pucynok 2.10 — Pa3mertka «TaskPage.xaml»



TextBlock Text

FontSize
TextWrapping

Foreground=
FontWeight
StackPanel
Border

Pucynok 2.11 — Pa3mertka «TaskPage.xaml»

3atem mnepexoauM B ¢aitn «TaskPage.xaml.cs» s peanusanuu MeTOI0B

HaBHUT'allUH.

TaskPage()

InitializeComponent();

BtnTaskl_Click( sender, RoutedEventArgs

ConnectionCore.CoreFrame?.Navigate( TasklPage());

BtnTask2_Click( sender, RoutedEventArgs

ConnectionCore.CoreFrame?.Navigate( Task2Page());

BtnTask3_Click( sender, RoutedEventArgs

ConnectionCore.CoreFrame?.Navigate( Task3Page());

BtnTaskud_Click( sender, RoutedEventArgs

ConnectionCore.CoreFrame?.Navigate( TaskuPage());

Pucynok 2.12 — Peanusanus «TaskPage.xaml.cs»

18



BtnTask5_Click( sender,

e.CoreFrame?.Navigate(

BtnLogout_Click( sender,

30x . Show("Bbl geiicTEMTEeNbHO XOTWUTE BHIATW?",
"CuctemHoe coobueHue",
MessageBoxButton.YesNo,

MessageBoxImage.Question) == MessageBoxResult.Yes)

.CoreFrame? .Navigate( MainPage());

Pucynok 2.13 — Peanu3zanus «TaskPage.xaml.cs»

3anmycTUM MPUJIOKEHUE U IPOBEPUM HABUTALIMIO.

KypcoBasa pa6bora

v =

no AucuuvniuvHe:
OCHOBBbI aiaropuTtmmsayuM M nporpaMmmmpoBaHuA

Pucynoxk 2.14 — MainPage

3aganne N1 - CospaTb knacc ¢ umeHem Address. B Tene knacca Tpebyervcsa
cospatb nona: index, country, city, street, house, apartment. Ana
Kaxgoro nons, cospaTh CBOWCTBO C AByMA MeTogamu goctyna. Cospathb
aKksemnnsp knacca Address. B nons sKsemnnspa sanucaTb MH$OpMauWi O
nouTosom agpece. Busegute MessageBox cO 3HaueHWs Nosed, ONMCHIBAKUMX
appec.

— -~
3agaHue N2 - BeecTu ABa UeNONMCNEHHbIX MaccuBa - no 10
SN1eMEHTOB B KaxaoMm. C“WHPDBEYD HOBbIii Maccue, Ha YeTHbIX
mMecTax KoToporo GyAyT SNeMeHThl C HeYeTHbHIMWM WHAeKCaMKn wus
nepsoro MaccuMea, a Ha HeYeTHbIX - C YeTHHIMW MHAeKCamMu U3
BTOpOro.

— — | Tete— N

3apanue K3 - BBecTu Maccue, COCTOAWMA U3 8 sneMeHTOB
(BocemMb ABy3Ha4HbIX 4Yucen) uenoro Tuna. Mony4uTb HOBbIA
Maccue, COCTOSWMI W3 LUWMPP, HAXOAAWWXCA B MNajWMX paspsaax
S/1IeMEHTOB MCXOAHOrO Maccusa

(= - e 4

3apanve W4 - OTcopTMpOBaTb No y6HBaHMI 3/N1EMEHTOB
nocnegHero ctonbua UeNOYMC/EHHbIA ABYXMepHbiA Maccus 5x4.

AY

(o) 3apanve B5 - [laHa uenouucneHHas maTpuua pasmepa 5x5.
MepecTasuTb MecTamn 4 U 5 CTPOKy.
.

Pucynok 2.15 — TaskPage

Ha stom peanuzamus «MainPage» u «TaskPage» 3akoHueHa.

19



3. Peasmmzauus qupexkropun «PageTask»
Hupexropus «PageTask» comepkut nsTh CTpaHHUIl ¢ 3aaHusIMU. Peanu3anmto

HaYMHAaeM C pa3MeTkH « Task1lPagey.

[1<Page x:Class
xmlns
xmlns:x
xmlns:mc
xmlns:d

xmlns:local
xmlns:materialDesign
mc: Ignorable
d:DesignHeight
d:DesignWidth
FontFamily

Grid
Grid.ColumnDefinitions
Image
Border

Border Grid.Column
HorizontalAlignment
VerticalAlignment
Margin
wWidth
Height
Background=
CornerRadius
Padding
Effect StaticResource MaterialDesignElevationShadowl

StackPanel HorizontalAlignment

VerticalAlignment
TextBlock Text

FontSize
TextWrapping
Foreground-m
FontWeight

StackPanel

Border

Pucynok 3.1 — Pazmetka «Task1Page»

Border Grid.Column
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Effect StaticResource MaterialDesignElevationShadowl
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Margin
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TextBox

StackPanel
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Orientation
Margin
1Design:PackIcon Kind
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VerticalAlignment
Foreground=m
width
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width
Foreground=
FontSize
x:Name
materialDesign:HintAssist.Hint
materialDesign:TextFieldAssist.HasClearButton
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Margin
1Design:PackIcon Kind
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Height
Width
Foreground=
FontSize
x:Name
materialDesign:HintAssist.Hint
materialDesign:TextFieldAssist.HasClearButton
materialDesign:TextFieldAssist.UnderlineBrush=
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StackPanel Orientation
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3apaHue N1 - CospaTh knacc ¢ umeHem Address. B Tene knacca
TpebyeTca cospaTtb nosns: index, country, city, street,
house, apartment. Ans kaxgoro nons, cosaaTb CBOWCTBO C
ABYMA MeTOflaMM AocTyna. Cos3jaTbh 3K3emnnsp knacca Address.
B nonAa 3ksemnispa 3anucaTbh WHGOpPMALMIO O MOYTOBOM ajpece.
BuiBeguTe MessageBoX cCO 3Ha4YeHUA MONeil, ONUCHIBaWMX aapec.
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Pucynok 3.7 — Pesynbrat pazmerku «Task1Page»

JUis  peanm3aniyd  JIOTMKHA — pPEIICHUS 3aJaHus IepexoguM B Qaiin
«Task1lPage.xaml.cs». Ilo 3aganuto co3maaum kiacc «Address» ¢ He0OX0IUMBIMU
MOJIIMM, U TIEPEIaIUM 3HAUYCHHE djIeMeHTa « TeXtBOX» COOTBETCTBYIOIIMM IMOJISAM
KJIacca, MpU ATOM cJieJlaeM HEOOXOJMMbIE MPOBEPKH Ha 3aIlOJIHCHUE JJIEMEHTA

«TextBox».
Address

_index;
? _country;
? _city;
? _street;
? _house;
7 _apartment;

? Apartment

_apartment;
_apartment =

7 House

_house;
_house =

? Street

_street;
_street =

Pucynoxk 3.8 — PesysbraT kiacca «Addressy
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? City

{ return _city; }
{ _city =

? Country

_country;
_country =

Index

_index;
_index =

n 3apaHue "1 - PeuweHue

BtnGetData_Click( sender, RoutedEventArgs e)

.IsNullOrEmpty(TbIndex.Text) ||
.IsNullOrEmpty(TbCountry.Text) ||
.IsNullOrEmpty(TbCity.Text) ||
.IsNullOrEmpty(TbStreet.Text) ||
.IsNullOrEmpty(TbHouse.Text) ||
.IsNullOrEmpty(TbApartment.Text))

MessageBox .Show("Own6Ka BEOgA HaHHBIX",
"3apaHue "1",
MessageBoxButton.OK,
MessageBoxImage.Error);

}
else
{

Address address = new();

address.Index = Convert.ToInt32(TbIndex.Text);
address.Country = TbCountry.Text;

address.City = TbCity.Text;

address.Street = TbStreet.Text;

address.House = TbHouse.Text;
address.Apartment = TbApartment.Text;

Pucynok 3.10 — Pemenne 3amanus Nel

MessageBox . Show($"BeefeHHbiii uHoekc — {address.Index}\nBeegeHHasa cTpaHa - {address.Country}\n" +
$"BeefeHnbiit ropog - {address.City}\nBeegennas ynuuya — {address.Street}\n" +
$"BeeneHnbiit " pgoma - {address.House}\nBeepeHHbiii " keapTups — {address.Apartment}",
"3apaHne 1",

MessageBoxButton.OK,
MessageBoxImage.Information);
ClearFields();

Clearfields()

TbIndex.Text = .Empty;
TbCountry.Text = .Empty;
TbCity.Text = .Empty;
TbStreet.Text = .Empty;
TbHouse.Text = .Empty;
TbApartment.Text = .Empty;

Pucynok 3.11 — Pemenue 3aganus Nel
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3anycTUM MPUIIOKEHNE U TPOBEPUM JIOTUKY PELICHMS IEPBOTO 3aaHMS.

3apanue K1 - CospaTb knacc ¢ umeHem Address. B Tene knacca
TpebyeTtcsa cospatb nons: index, country, city, street,
house, apartment. [lna xaxgoro nons, cosgaTb CBOWCTBO C
@ AByMA MeToaamM gocTyna. CospaTb aksemnnsp Knacca Address.
SRS T B nons aksemnnspa sanucaTb MHPOpMaUMK O NONTOBOM agpece.
BuiseguTe MessageBox co 3HaueHus noneii, onuchiBaouMx agpec.

N

 Mony4uTb AaHHbie

B e

M
AN

3apanue K1 - CospaTb knacc ¢ umeHem Address. B Tene knacca
TpebyeTtcsa cosgaTb nons: index, country, city, street,
house, apartment. [ns kaxgoro nons, cosgaTb CBOWCTBO C
AByMA MeToaamu paocTyna. CosgaTb aksemnnap knacca Address.
B nons aksemnnapa sanucaTb MHPOpMaLMIO O MOMTOBOM agpece.
BuiseguTe MessageBox co sHauyeHWs noneii, onuchiBauux agpec.

N

3azarve N2

Pucynok 3.13 — Peanusarust «Task1Page»

3apanue K1 - CospaTb knacc ¢ umeHem Address. B Tene knacca
TpebyeTcs cospaTtb nons: index, country, city, street,
house, apartment. [ns xaxgoro nons, €O3AaTb CBOWCTBO €
AsyMsa meToaamu gocTtyna. CospaTh aksemnnap knacca Address.
B nona aksemnnspa sanucaTb MHPOpMaLUMK O NONTOBOM agpece.
BoiBeguTe MessageBox co 3HayeHWs nonei, onuchiBaloumx agpec.

> WS L .
£ 119019
I Poccusa
i Mocksa
¥ Manexnan
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15

+ MoNy4uTb AaHHbie

B - e
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3apanve K1l - CospgaTb knacc ¢ umeHem Address. B Tene knacca
TpebyeTtca cospaTtb nons: index, country, city, street,
house, apartment. Ana xaxgoro nons, cospaTb CBOWCTBO C
AByMa MeToaamu gocTyna. CosgaTb sksemnnsp knacca Address.
B nons aksemnnspa sanucaTb WHPOpMaLMIO O NMOYTOBOM agpece.
BuiseguTe MessageBox co 3HaueHws noneii, onuchHiBalowMx agpec.

N

Pucynox 3.15 — Peanu3zarus «Task1Page»
Jlanee iepexoIuM K peau3aliui pa3MeTke « Task2Pagey.
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StackPanel

Border
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FontWeight
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materialDesign:TextFieldAssist.UnderlineBrush=|g
StackPanel
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FontWeight
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Button Background=[m" ! 73
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Style StaticResource MaterialDesignRaisedButton
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StackPanel Margin
x :Name
Visibility
TextBlock Text
FontSize
Foreground=
FontWeight

TextBox x:Name
Foreground=
IsReadOnly
FontSize
Margin
materialDesign:TextFieldAssist.UnderlineBrush=
StackPanel

Pucynok 3.19 — Pazmerka «Task2Page»
]

3apaHue ¥2 - BBECTM [Ba LENOYMUC/IEHHBIX MaccusBa - no 10
3/1EMEHTOB B KaxgoM. CPOpMMpOBaTb HOBbIH MacCMB, Ha YeTHbIX
MecTax KoTtoporo 6GyAyT SneMeHTH C HEYETHHMW WHAEKCaMM W3
NepBOro Maccusa, a Ha HEYETHHIX — C YETHBMM MHAEKCaMu U3
BTOpOro.

= S

<' ’ MNepssiii Maccus:

BTOpOi Maccus:

¥ Hosuit maccue

Pucynoxk 3.20 — Pesynbrar pazmetku «Task2Page»
Jist  peanu3anuy  JIOTMKWA  PEIIEHUs 3aJlaHdsd  TepexoauM B (Qaiin
«Task2Page.xaml.cs». Ilo 3amaHuio co3maavM TpPU IEIOYMCICHHBIX MAaCCHUBA,

MCTOJ MHHUIIHAJIM3allu1 CHy‘I&ﬁHBIMH JaHHBIMHU U MCTOA C PCIICHUCM.

WUcxopHbie paHHbe
[1 _firstArray = [1e];

[1 _secondArray = [10];
[1 _newArray = [10]:

Pucynok 3.21 — Pemenue 3amanust Ne2
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n 3apgaHue "2 — PeweHue
InitializeArrays()
Random random = O;

for ( i=0; i< _firstArray.Length; i++)
{

_firstArray[i] = random.Next(10, 100);

TbFirsArray.Text += $" {_firstArray[i]}";

i = ©; i < _secondArray.Length; i++)
_secondArray[i] = random.Next(10, 160);

TbSecondArray.Text += $" {_secondArray[i]}";

Pucynok 3.22 — Pemenue 3ananust Ne2

BtnGetNewArray_Click( sender, RoutedEwv
SpNewArray.Visibility = Visibility.Visible;

for ( i = 0; i < _newArray.Length; i++)
{

if (1 % 2 == @)

{

_newArray[i] = _firstArray[i + 1];

_newArray[i] = _secondArray[i - 1];

}

TbNewArray.Text += $" {_newArray[i]}";

Pucynok 3.23 — Pemenne 3amanust Ne2

3anmycTUM MPUIOKEHUE U TPOBEPUM JIOTUKY PELIEHUS] BTOPOTO 3a1aHMUs.

3apanve K2 - BeecTu ABa LeNouYMCNeHHbIX Maccuea - no 10
anemMeHTOB B KaxaoM. CHopMUpOBaTb HOBHIE MAcCUB, Ha HeTHbX
MecTax KOToporo 6yAyT 3/eMeHTh € HeYeTHbMM MHAeKCaMu U3
nepBOro MaccuBa, a Ha HEYETHbIX - € YeTHbIMM MHAEKCaMU U3
BTOpOro.

~

Nepsobili Maccus:

25 44 48 13 88 58 73 59 82 20
BTopoii maccus:

15 83 30 65 64 36 41 26 87 19

Pucynok 3.24 — Peanusanus «Task2Page»
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3apanue N2 - BeecTu ABa UeNnoYMCNEeHHbIX Maccusa - no 10
anemMeHTOB B KaxgoMm. ChopmupoBaTb HOBLI MACCUB, Ha “eTHbIX
MecTax KoToporo 6yAyT aneMeHTbl € He4YeTHbMM MHAeKCaMu U3
nepsoro mMaccuea, a Ha He4YeTHbiX - C YeTHbIMW WUHAEeKCaMu us
BTOpOro.

N

MepBbiii Maccus:
25 44 48 13 88 58 73 59 82 20

Bropoii maccus:
15 83 30 65 64 36 41 26 87 19

HoBwili Maccus:
44 15 13 30 58 64 59 41 20 87

Pucynoxk 3.25 — Peanm3zanus «Task2Page»

Jlanee iepexoIuM K peaau3alu pa3MeTke « Task3Pagey.
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HorizontalAlignment
VerticalAlignment
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Pucynoxk 3.27 — Pasmerka «Task3Page»

StackPanel Orientation
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Height
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TextBlock.Style
Style TargetType
Style.Triggers
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Style.Triggers
Style
TextBlock.Style
TextBlock
StackPanel
Button
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X : Name
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FontSize
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StackPanel
StackPanel
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3apanue ¥3 - BBECTM MacCMB, COCTOSWMIA W3 8 3/IEMEHTOB
(BocemMb ABy3Ha4HBIX 4McCen) uenoro Tuna. Mony4uTb HOBbIA
Maccus, COCTOAUMA U3 UWPP, HAXOAAWMXCA B MNAALMX
paspagax 3/1eMEHTOB MCXOAHOro Maccusa

WCXoAHbI Maccus:

:é

l

| “‘-_, Hosuit Maccus

Pucynox 3.28 — Pesynbrar pasmerku «Task3Page»

I[J'ISI peajm3aliid  JIOTUKM PCHICHUA 3addHUSA  IICPpCXOIHMM B Q)aﬁn
«Task3Page.xaml.cs». Ilo 3amaHui0 co3maaguM [Ba LEIOYMCIACHHBIX MAacCHBA,
MCTO/J MHUIIHUAJIN3alluu CquaﬁHBIMH JaHHBIMHU 1 MCTOA C PCIICHUCM.

UcxopHble paHHbie

[1? _sourceArray;
[1? _newArray;

Pucynok 3.29 — Pemenune 3ananus Ne3

n 3afjaHue "3 — PeweHue
InitializeArray()
Random random = Q;
_sourceArray = Enumerable.Range(®, 8).Select(g => random.Next(1@, 100)).ToArray();
for ( i = 8; i < _sourceArray.Length; i++)
‘ TbSourceArray.Text += $" {_sourceArray[i]}";
}
BtnGetNewArray_Click( sender, RoutedEven
SpNewArray.Visibility = Visibility.Visible;
_newArray = _sourceArray?.Select(g => g % 10).ToArray();

for ( i 9; i < _newArray?.Length; i++)

{

TbNewArray.Text += $" {_newArray[il}";

Pucynok 3.30 — Pemenne 3amanus Ne3
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3anycTUM NMPUIIOKEHNE U TPOBEPUM JIOTUKY PELICHUS TPETHETO 3aJaHMsl.

3apanve N3 - BeBecTuM mMaccuB, COCTOAWUA M3 8 aneMeHTOB
(BocemMb ABy3Ha4HbIX 4ucen) uenoro Tuna. lMony4uTb HOBbIN
MaccuB, COCTOAWMA M3 UMPp, HaAXOAAWMXCA B MNaguMX
paspagax 3/eMeHTOB MCXOAHOro Maccuea

— - \
p + #4 _ = \\T\
(@)

(A WUcxopHbiii maccue:

3anauue ¥3 32 96 60 90 94 18 39 30

fa, HoBbili Maccue

Pucynox 3.31 — Peanm3zanus «Task3Page»

3apanue N3 - BBecTu mMaccuB, COCTOAWWA M3 8 anemeHTOB
(BoceMb ABy3HaYHbiX 4ucen) uenoro Tuna. lMonyyYuTb HOBbLIN
MaccuB, COCTOAWMA M3 UMPp, HaXoAAWUXCA B MAajuMX
paspsagax aNeMeHTOB MCXOAHOro Maccusa

= S ~
P ; . + > S \ \\

(@)

UcxonHbii MaccuBe:
32 96 60 90 94 18 39 30

&, Hosbiit Maccus

HoBbii maccus:
26004890

2 -
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Jlanee iepexoIuM K peaau3aluu pasMeTkn « Task4Pagey.
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Margin
StackPanel

Button Background=[j
Foreground=m
X :Name
Click
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materialDesign:PackIcon Kind
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TextBlock.Style
Style TargetType
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Style
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X :Name
Visibility
TextBlock Text
FontSize
Foreground=m
FontWeight

TextBlock x:Name
Foreground=m
FontSize
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m

3apaHue ¥4 - OTCOPTMPOBaTb Mo yOLIBaHWO 3/1EMEHTOB
nocneaHero ctonbua LENOYUC/EHHbI ABYXMEpPHbIH MaccHB

5x4.

Pucynox 3.36 — Pesynbrar pasmerku «Task4Page»

Jnst  peanm3anuy  JIOTMKWA  PEIICHUS 3aJlaHus TepexoauM B (Qaiin
«Task4Page.xaml.cs». Ilo 3amaHuiO CO31aaUM LEJIOYUCICHHBIH JBYMEPHBIN

MaCCHB, MCTOJ MHHNIIWAJIN3all1 CﬂyqaﬁHBIMH AdaHHBIMH U MCTOJ C PCIICHHUCM.
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#region WcxopHble OaHHbie
n

m, t;
[,] _sourceArray =

]

#endregion
Pucynok 3.37 — Pemenust 3ananus Ned

#region 3apgaHue "4 — PeweHune
InitializeArray()
Random random = Q;

for (n = 0; n < 5; n++)
{
for (m = 0; m < 4; m++)
{
_sourceArray[n, m] = random.Next(10, 160);
TbSourceArray.Text += $"{_sourceArray[n, m]}\t";
}

TbSourceArray.Text += "\n":

Pucynok 3.38 — Pemenust 3amanus Ned

BtnSortArray_Click( sender, RoutedEventArgs e)

SpSoredArray.Visibility = Visibility.Visible;

i=20; i< n; i++)

for ( j=0; j<n-1; j++)
{
if (_sourceArray[i, m - 1] > _sourceArray[j, m - 1])
{
t = _sourceArray[i, m - 11;
_sourceArray[i, m - 1] sourceArray[j, m - 11;
_sourceArray[j, m - 1]

:t;

for (n = 0; n < 5; n++)
{
for (m = 8; m < 4; m++)
{
TbSortedArray.Text += $"{_sourceArray[n, m]}\t";

H
TbSortedArray.Text += "\n";

Pucynok 3.39 — Pemenust 3ananus Ned

3anycTUM MPUIIOKEHUE U IPOBEPUM JIOTUKY PELIEHUS YETBEPTOrO 3a1aHUS.
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3apaHue M4 - OTcopTuMpoBaTb NO y6biBaHWK 3/1€MEHTOB
nocnepHero crtonbua UeNOYUCNEHHbI ABYXMEpHbIA Maccus
5x4.

UcxopHbii maccus:

32 35 96 42
17 58 25 78
13 82 47 85
39 16 59 40
20 15 66 18

&
3afauve N4
=] OTcopTuposaTb Maccus

Pucynoxk 3.40 — Peanu3zanus «Task4Page»

3apaHue N4 - OTcopTupoBaTb Mo y6biBaHMK 3/1E€MEHTOB
nocnegHero cronbua UenoYMcNeHHbli ABYXMepHbii Maccus

5x4.

UcxogHbii Maccue:

32 35 96 42
17 58 25 78
13 82 47 85
39 16 59 40
90 15 66 18

=] OTcopTuposaTte maccus

OTCOpTMPOBaHHbIA MaccuB:

32 35 96 85
17 58 25 78
13 82 47 42
39 16 59 40
90 15 66 18

i

Pucynok 3.41 — Peanu3zarus «Task4Page»

Jlanmee nepexoiuM K peaau3aiuu pasMeTku « TaskbPagey.
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materialDesign:ButtonProgressAssist.IsIndeterminate
Height
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StackPanel Orientation
materialDesign:PackIcon Kind
Margin
width
Height

TextBlock Text
FontSize
VerticalAlignment
TextBlock.Style
Style TargetType
Style.Triggers
Trigger Property
Setter Property
Trigger
Style.Triggers
Style
TextBlock.Style
TextBlock
StackPanel
Button

StackPanel Margin
x : Name
Visibility
TextBlock Text
FontSize
Foreground=
FontWeight

TextBlock x:Name
Foreground=
FontSize
Margin
StackPanel
StackPanel
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3apaHue W5 - [laHa UenoYMCNeHHaA MaTpuua pasmepa
5x5. fepecTaBuTb MecTamm 4 U 5 CTPOKY.

md
.
C
UCXOAHBIW MaccHuB:

Pucynox 3.43 — Pesynbrar pasmerku «Task5Page»

Jnst  peanm3anuy  JIOTMKWA — PEIICHUS 3aJlaHus  TepexoauM B (Qaiin
«Task5Page.xaml.cs». ITo 3agaHui0 cO3MaJMM LEIOYUCICHHYIO MaTPHILy, METOT

HWHUIIKaJIn3alinu CﬂyqaﬁHBIMH JaHHBIMHU 1 MCTOJ C PCIICHUCM.
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Pucynox 3.44 — Pemenue 3aganus Ne5

3apgaHue "5 - PeweHue
InitializeArray()

_sourceArray = [n, nl;
Random random = Q;
for ( i=0; 1i<n; i++)
{
for ( j=0; j<n; j+d
{
_sourceArray[i, jl = random.Next(1e, 100);
TbSourceArray.Text += $"{_sourceArray[i, jI1}\t";
}

TbSourceArray.Text += "\n";

BtnModified_Click( sender, RoutedEventArgs
SpSModifiedArray.visibility = visibility.visible;

for ( i = 0; i < _sourceArray?.GetLength(1); i++)
{

(_sourceArray[3, il, _sourceArray[u4, il) = (_sourceArray[d4, il, _sourceArray[3, il);
i=0; i<n; i+)

for ( i=9; j<n; j+)
{
TbSortedArray.Text += $"{_sourceArray?[i, j1}\t";
}
TbSortedArray.Text += "\n";

Pucynok 3.45 — Pemenue 3ananus Ne5

3anmyCTUM MPUII0KEHUE U TPOBEPUM JIOTUKY PELIECHHUS MATOTO 3aJaHUs.

3apanue N5 - [laHa uenouucieHHas MaTpuua pasmepa
5x5. MMepecTtasuTb MecTamm 4 U 5 CTPOKY.

_ e

7
e McxonHbii Maccue:
C70 72 64 76
26 47 55 10
49 22 70 77
57
21

24 54 73
13 59 95

B VamenuTs Maccus

(4
3ananme WS

Pucynok 3.46 — Peanusanus «Task5Page»
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3apanue N5 - [laHa uenouucneHHas maTpuua pasmepa
5x5. lMepecTaBuTb MecTamn 4 U 5 CTPOKY.

sy UcxogHbii maccuB:
4/" 70 77 64 76
+ 2 47 55 10
49 22 70 77
24 54 73
13 59 95

C

M UameHnTL Maccus

U3meHeHHbIH Maccue:

70 77 64
26 47 55
49 22 70
21 13 59
57 24
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