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MMHUCTEPCTBO CEJIbCKOT'O XO3CTBA
POCCHUIICKOHU ®EJIEPALIN
(dbenepanbHOE TOCYAAPCTBEHHOE OI0IKETHOE 00pa30BaTEIHLHOE
YUpEeXKICHUE BhICIIET0 00pa30BaHUs
«lIen3eHCKnl TOCYJapCTBEHHBIN arpapHbId YHUBEPCUTET»

Kadenpa « Qunancot u ungpopmamuszayus busnecar

3AJAHUE
Ha KypcoBYyI0 padory 0akajiaBpa

CTYyACHTY
Dammms uMs OTYECTBO, I'pynna

1. Tema paboTel: Pa3zpaboTka mporpaMMHBIX MPUIOKEHUH Ha si3bike C# ¢ TpUMEHEHUEM
MPUHIKUIOB O0BEKTHO-OPUEHTUPOBAHHOTO MTPOTPAMMUPOBAHUS.

2. TpeboBanus k pabore: Pazpaborarb nporpaMMmHbie NOpwiIokKeHUs Ha s3bike CH# C
NPUMEHEHUEM  NPUHIMUIOB  OOBEKTHO-OPUEHTUPOBAHHOIO  MporpaMMHpoBaHus (B
COOTBETCTBUM C BapuaHTOM 3aJaHUsl M, TMPEJCTABICHHBIM HUXKE, COJCPKAHUEM).
[TosicHUTENBHYIO 3alKMCKy KypCOBOM pabOThl MPENOCTABUTh B pacledaTaHHOM BHJE Ha
OymaxkHom Hocutene. [IpoekT mpumnoxkenus (ncxoansii kog C# u XAML) npegoctaBuTh Ha
USB-¢uemi-nakonurene.

3. ConepxaHue pabOThI:

THUTyJIbHBIN JIACT
3ananue
Beenenue
I'naBa 1. Pa3paboTka KOHCOJIbHOM YacTH MPUIIOKEHUS
1.1 Pa3zpaboTka KOHCOJIBLHOIO MPUIIOKEHUS
1.2 IlepenamnpaBieHre NOTOKOB BBOJIa-BbIBOJIA
1.3 YnopaBneHre mOTOKOM BBITIOJIHEHHS B IPOTPaMME
1.4 Ucnonp30BaHre OTHOMEPHBIX MaCCUBOB
1.5 Ucnonp30BaHre MHOTOMEPHBIX MACCUBOB
I'naBa 2. OOBEKTHO-OPUEHTUPOBAHHOE MPOCKTUPOBAHUE
2.1 Knaccel 1 00b€KTHOE MOJICTMPOBAHUE
2.2 KOHCTPYKTOPHBI M IEPETPY3KA METOIOB
2.3 IIpoekTrpoBaHKe UEPAPXUU KIIACCOB
2.4 [Tonumophu3mM Ha OCHOBE UHTEP(EHCOB
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I'naBa 3. Pabora ¢ daiinamu
3.1 OcHoBbI paboTHI ¢ (haitinamu
3.2 O6paboTka naHHbIX B (hailnax

I'naBa 4. Pa3zpabotka npunoxenuit Windows Forms
4.1 OcHoBbl nipoekTupoBanus npuiioxenut Windows Forms
4.2 DnemMeHThl yrpaBieHus: 1 00padoTKa COObITUI
4.3 MeHI0 U CTPOKa COCTOSIHHUS
4.4 JIlnanoroBeie OKHA
4.5 O6paboTka TAOJIMYHBIX TaHHBIX
4.6 Hcnonp3oBanue texnonoruu GDI+

I'naBa 5. Pa3zpabotka npunoxenuid Windows Presentation Foundation (WPF)
5.1 OcHoBbl pa3zpabotku npunioxeHuid WPF
5.2 PecypcChl, CTUIM U TPUTTEPHI
5.3 MexaHu3M MpUBS3KH JaHHBIX
5.4 cTOYHUKM TPUBSI3KHA MPOU3BOJIBHOTO THIA

I'nmaBa 6. TectupoBaHue u aHaau3 padOThI pa3pabOTAHHBIX MPUIIOKEHUI
6.1 OOmas opranu3alus mporecca TECTUPOBAHUS
6.2 IIpoBepka KOPPEKTHOCTH aJITOPUTMOB (TJ1aBa 1)
6.3 TectupoBaHre 0OBEKTHO-OPUEHTUPOBAHHON Mojienu (TiaBa 2)
6.4 TectupoBanue padoThl ¢ aiinamu (riasa 3)
6.5 TectupoBanue npwioxenuit Windows Forms (rnaBa 4)
6.6 TectupoBanue npwioxenuit WPF (rnaBa 5)

3aKIIrO4eHue

Croucok ureparypsl

4. CpoKH BBITNIOJTHEHUS 3TAOB PadOThI

[lepBblii BapuaHT KypCcOBOM pabOTHI MPEAOCTABISAETCS CTYJICHTOM B CPOK J10

« _ »2026r.

NtoroBelil BapuaHT KypCcOBOW pabOThI MPEIOCTABISAETCS CTYIEHTOM B CPOK 0

« _ »2026r.

3aJaHue BBIJIAHO «13» deBpans 2026 r. C.B. Kaytauun

3agaHue IPUHATO K
VICIIOJITHEHHIO « » 2026 T. ___ N.0. Gammins
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BBenenue

B coBpemeHHBIX ycioBUSX HUPPOBOM TpaHCPopMallid SKOHOMUKH M OOIIEeCTBa
pa3paboTka MmporpaMMHOro obecrneueHusi mpuodperaer 0ocoOyr 3HAYUMOCTh. [IpakTuuecku
BCce cephl AEATeIbHOCTH — OT MPOMBIIIJIEHHOCTA U CEIbCKOTO XO3sMcTBa /10 (PMHAHCOB,
00pa3oBaHUs U rOCYAapCTBEHHOI0 YIPAaBICHUS — HUCIOJIb3YIOT IPOTPAMMHBIE CUCTEMBI ISt
aBTOMAaTHU3alMK MPOIECCOB, OOPaOOTKU aHHBIX U MPUHATUS yHpaBICHYECKUX pelieHuil. B
ATON CBSA3U OCOOYIO POJIb WUrpaeT OOBEKTHO-OPUEHTHUPOBAHHBIM MOAXOA K pa3padboTke
MporpaMMHOro obecrieueHus, o0ecrneunBaronInii THOKOCTh, MacCIITAOUPYEMOCTh U YJI00CTBO
COMPOBOXKJICHHS CO3/IJABAEMBIX CHCTEM.

OO0bekTHO-OpueHTUpoBaHHOe mporpammupoBanue (OOIIl) mnpencraBiser cobOoi
napagurmy pa3paboTKu mporpaMM, OCHOBAaHHYIO Ha MPEACTABICHUH MPEIMETHOW 00JIaCTH B
BHUJIE COBOKYIHOCTH B3auMojeicTByronmx o00bekToB. KitoueBbimu npunnunamu OOIL
SABJISIIOTCSL MHKANCYJALMS, HaciaeAoBaHue, mnoaumopdusm u abcrpakuus. [Ipumenenue
JAHHBIX TPUHIMIIOB TMO3BOJISIET CO3/1aBaTh CTPYKTYPUPOBAHHBIC, MOMAYJbHBIE M JIETKO
pacuigpsieMble IPOrpaMMHBIE PELICHHUSI, YTO OCOOEHHO Ba)KHO MpH pa3pabOTKe MPUKIaTHBIX
MH(POPMAITUOHHBIX CUCTEM.

B pamkax uzyuyeHust tuctuiinibl « OObEKTHO-OPUEHTUPOBAHHOE TPOTPAMMUPOBAHUEY
ObUTM TOCIIEIOBATEIbHO PACCMOTPEHBl OCHOBHBIE 3Tanbl Ppa3padOTKM MPOrpaMMHBIX
NPUIOKEHUH: OT CO3JaHUs MPOCTHIX  KOHCOJIBHBIX MIpOrpaMM U peanu3aluu
AATOPUTMUYECKUX KOHCTPYKIIMM 10 MPOEKTUPOBAHUS HEpAPXUH KJIACCOB, pabOTHI ¢ ¢aiiaMu
1 pa3paboTku rpaduuecKkux Moiab30BaTebcKuX UHTEPdericoB. Ocodoe BHUMaHUE YIETSAI0Ch
TexHonorusiM co3aanus npuwioxenuit Windows Forms u Windows Presentation Foundation
(WPF), a Takxxke MexaHU3My TMPHUBSI3KH JIaHHBIX, OOECIEUYUBAIOIIEMY CHHXPOHHU3AIUIO
MOJIEHN U NIPEACTaBICHUS.

[enbto maHHOM KypcoBOil pabOThI SBISETCS MPOESKTUPOBAHUE U pa3pabOTKa OOBEKTHO-
OpPUEHTUPOBAHHOTO MPOrPaMMHOIO MPUJIOKEHHS, OOBEAUHSIONIETO BCE H3YyUYCHHBIC
TEXHOJIOTUH W JEMOHCTPHUPYIOLIEr0 MNpakThudyeckoe mnpumeHenue npuHuunos OOIL. B
MPOIECCe BBHIMIOJIHEHUS pPadOThl pemaroTcs 3aJayd  MPOCKTUPOBAHUSI  apXUTEKTYPbI
MPUJIOKEHUH, pealiu3alliy MPOrPaAaMMHOM JTOTUKH, CO3/IaHUsI MOJIb30BATEILCKOTO HHTEp(deiica
Y MIPOBEJICHUSI KOMITJIEKCHOTO TECTUPOBAHUSI.

AKTYyanbHOCTh T€MbI OOYCIIOBJIEHa HEOOXOJUMOCTBIO (OpMUpOBaHUS y OyIyIIMX
CIELUUAIIUCTOB  YCTOMYMBBIX HABBIKOB MPOEKTUPOBAHUS MPOTPAMMHBIX CHCTEM C
MPUMEHEHUEM COBPEMEHHBIX TEXHOJOTUA U apXUTEKTYpPHbIX MMojaxoa0B. I[IpakTuueckas
3HQUMMOCTh PpabOThl 3aKJIIOYaeTCd B BO3MOXXHOCTH HCIOJIb30BaHMUS pa3pabOTaHHBIX
MPUJIOKEHUN KaK OCHOBBI ISl TaJIbHEUIIIETO paciiupeHus: GyHKIIMOHATBLHOCTH U BHEAPECHUS
B peajibHbIC YCIOBUS SKCIUTyaTaluu.

Boinonnenue KypcoBoi paOOThl HAMpPaBJIEHO Ha 3aKPEIICHUE TEOPETUUECKUX 3HAHUU U
dbopMHpOBaHHE TPAKTUYECKUX KOMIIETEHIIMM B 00JacTH OOBEKTHO-OPUEHTHPOBAHHOM
pa3paboTKH MPOTPAMMHOI0 00ECTICUEHHUS.
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I'nasa 1. Pazpadorka KOHCOJILHOM YaCTH NMPUIO0KEHUA

KoHconbHOe mpuiioxeHue sBIseTcs 0a30BbIM U (YHIAMEHTAIbHBIM 3JIEMEHTOM
pa3paboOTKu mporpamMmHOro obecnedeHus. OHO MO3BOJSET COCPEAOTOYHUTHCS  Ha
aITOPUTMUYECKON YacTU MpOorpamMMbl, 00pabOTKEe JAaHHBIX W JIOTMKE B3auMOJeHCTBHS 0e3
ycioxxHeHus: uaTepdelicHol yactu. B nmaHHON raBe paccMaTpUBaIOTCS OCHOBHBIE 3Tallbl
pa3pabOTKU KOHCOJBHOM 4YacTU NPWIOKEHHMS, BKIIOYas co3/laHue 0a30BOM MIpOrpaMmbl,
yIpaBJIEHHE IOTOKOM BBINIOIHEHUS, pabOTy C MacCMBaMH, a TaKXe IepeHanpaBiIeHue
MMOTOKOB BBO/Ia-BhIBO/IA.

1.1 Pa3pa®oTKka KOHCOJILHOTO NPUJIOKECHUSA

Pa3paboTka KOHCOJIbHOTO MPUIIOKEHUS HAYUMHACTCS C OomnpeaeneHus (yHKIUOHATbHBIX
TpeOOBaHUI U MPOEKTHUPOBAHUS OCHOBHOM CTPYKTypbl Tmporpammbl. KoHcoJbHOE
MPWIOKEHUE TO3BOJISET MOJIb30BATENI0 B3aUMOJIEMCTBOBATh C CUCTEMOM YE€Pe3 TEKCTOBBIN
uHTepdeiic, UCNob3ys CTaHIaPTHBIE CPEJICTBA BBOJA U BHIBOA.

OcHoBHbI€ 3Tallbl Pa3pabOTKU KOHCOJIBHOTO MPUIIOKEHUS BKIIFOYAIOT:

1. Onpenenenue 1eu NporpaMmbl U (yHKIIMOHAA, KOTOPBINA OHA JIOJKHA PEaTu30BaTh.
Hanpumep, nporpaMma MOKET BBITOJIHATHh apU(PMETHUECKHUE BBIUUCICHUS, 00pabOTKY
JAHHBIX, MOJIETMPOBAHKE MPOLIECCOB WM PEIICHUE YUEOHBIX 3a/a4.

2. IlpoexTupoBaHH€e CTPYKTYpPbl IPOTPAMMBbl, BKIIFOUAs ONpeeIeHUe MOAYIEH, QyHKIIUI
1 KJIACCOB (€CJIM UCIOJIb3YETCSl 00BEKTHO-OPUEHTUPOBAHHBIN MTOAXO/).

3. Peanuzamusi 06a30BOro BBOJAa M BbIBOJIa JAHHBIX C HCHOJb30BAHUEM CTAHIAPTHBIX
cpencts, Takux kak Console.ReadLine() u Console.WriteLine() B si3pike CH#.

4. Peanuzamuss 0a30BOM JIOTMKM OOpaOOTKM JaHHBIX, BKJIIOYas apupMEeTHUYECKUe
BBIYUCJICHUS, POBEPKY KOPPEKTHOCTH BBOJIa, 00paOOTKY OIIMOOK.

[Tpumep 6a30BOr0 KOHCOIBHOTO MPUTOKEHUS:

using System;

class Program

{

static void Main ()

{

Console.WritelLine ("BBemnure nepsoe umcjo:");
int a = Convert.ToInt32 (Console.ReadLine());
Console.WritelLine ("BBemuTe BTOpPOe umciyo:");
int b = Convert.ToInt32 (Console.ReadLine());

int sum = a + b;
Console.WritelLine ($"CyMmma umcesi: {sum!}");

JlanHOo€  TpPWIOXKEHHE  JEMOHCTpUpyeT  0a30BbIi  MOPUHIUII  KOHCOJIBHOTO
B3aUMO/ICHCTBUS: BBOJ IAaHHBIX IOJIb30BaTENEM, 00padOTKa U BBIBOJI PE3yJIbTarta.
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1.2 IlepenanpaBJ/ieHUe MOTOKOB BBO/1a-BbIBOA

[lepenanpasieHue MOTOKOB BBOJa-BbIBOA MO3BOJISIET MIPOrpaMMe paboTaTh HE TOJIBKO C
KJIaBUATypOl W BKpaHOM, HO U C (aiimaMu, BHEUIHUMH YCTPOUCTBAMHU WU JIPYTHUMHU
MMOTOKaMHU JTaHHBIX.

OCHOBHBIE 33J1a4U MIEPEHAIIPABJIEHUS IOTOKOB:

e UTEHHE JIAaHHBIX U3 (haiijia BMECTO CTaHJAPTHOTO BBOJIA;
e 3aIUCh PE3YJILTATOB BHIMIOJIHEHUS MPOrPaMMbI B (hailjl BMECTO KOHCOJIH.

[IpumMep nepeHanpapiieHus: TOTOKa BBoAA U3 (paitna:

using System;
using System.IOj;

class Program
{

static void Main ()

{

using (StreamReader sr = new StreamReader ("input.txt"))

{
string line;
while ((line = sr.ReadLine()) != null)

{

Console.WriteLine (S"Ilpounrano: {line}");

B nanHoMm mpumepe naHHBIE CUMTBIBAIOTCSI U3 TEKCTOBOro (paiiia input.txt, a BBIBOA
MO-NIPEKHEMY OCYIIECTBISIETCS B KOHCOJb. AHAJIOTMYHO MOXXHO TNEPEHANpPaBUTh IMOTOK
BBIBOJIA B (paiijI C MOMOIIIBIO St reamiiriter.

[lepenanpaBiieHue MOTOKOB paclIUpsieT BO3MOKHOCTHU MPOrpaMMbl U JienaeT e€ Oosee
TUOKOM, MO3BOJISIE MHTErPUPOBATH €€ C BHEINIHUMHU HCTOYHUKAMHU JAHHBIX M COXPAHSITh
pe3yJIbTaThl paOOTHI.

1.3 YnpagJjieHne NoTOKOM BbINIOJIHEHUS B IIPOrpaMme

VhpaBiaeHue TIOTOKOM  BBITIOJIHEHUS  SABJSETCS  BAXXHBIM  OTallOoM  pa3pabOTKH
KOHCOJIBHOTO TpWJIOKEHHSI. OCHOBHBIE KOHCTPYKIIMH, HCIOJIB3YEMbIE [JIs YHPaBICHUS
MMOTOKOM:

YcioBHbIe onepatophl (if, else if, else) — MO3BOJISIIOT peaan30BaTh BETBICHUE B
3aBUCHMOCTH OT YCJIOBUH.

[uknel (for, while, do-while) — HUCHOJB3YIOTCS JIsI MOBTOPHOI'O BBIIOJHEHUS
0JIOKOB KOJa.

Omnepatopsl BbIOOpa (switch) — yHIpoOIIAalOT pabOTy ¢ MHOXECTBEHHBIMU BapHaHTaMU
3HAYEHUU IEPEMEHHOM.

[Ipumep ucnosib30BaHus YCIOBHOTO ONEPATOpa U IIUKIIA:
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Console.Writeline ("Beenure umcio or 1 mo 5:");
int n = Convert.ToInt32 (Console.ReadLine());

if (n >= 1 && n <= 5)
{
for (int 1 = 1; i <= n; 1i++)

{

Console.WritelLine ($"Texkyi 3HauveHme: {il");

}

else

{

Console.Writeline ("Ommbka: UYMCJO BHe IOMamnasloHa");

Ot KOHCTPYKIIMA 00ecneunBalOT BO3MOKHOCTh JUHAMHUYCCKOIro pearunpoBaHMA
IIporpaMmal Ha BBO/JI ITOJIb30BATCIIA M BBIITOJTHCHUC CJIOKHOM JIOTHUKH.

1.4 Ucnosib30BaHMe OJHOMEPHBIX MACCUBOB

OmHOMEpHBIE MAacCHBBI TO3BOJISIOT XPAaHUTh W 00padaThiBaTh HECKOJIBKO 3HAYCHUN
OJTHOTO THWIA JAaHHBIX B YMOPSJOYCHHOM BHE. lcmoib3oBaHWE MAacCHBOB 3HAYHUTEIHLHO
yrIpomaeTr padboTy ¢ KOJUICKITUSIMA OJTHOTHUITHBIX JTAHHBIX.

OcHOBHBIE OTlepaIiuy C MaCCUBaAMU:

e CO3/IaHVC U MHUITHATN3AINS MACCHUBA;
o TIepeOOp PIEMEHTOB C MOMOIIBIO ITUKIIOB;
¢ BBINIOJTHECHUE apU(PMETUICCKUX OTepaIuii Haj dJIEMEHTAMU MACCHBa,
e TIOWCK, COPTHPOBKA U (DHIbTpAIUs JaHHBIX.
[Tpumep pabOTHI ¢ MACCUBOM:

int[] numbers = { 1, 2, 3, 4, 5 };
int sum = 0;
for (int i = 0; 1 < numbers.Length; i++)

{

sum += numbers[i];

Console.Writeline ($"CyMMa 2JIeMEeHTOB MaccuBa: {sum}");

Hcnonp3oBaHne MacCUBOB MO3BOJISIET 00padaThiBaTh OOJBIIOE KOJIUYECTBO JAHHBIX 0€3
HEOOXOIMMOCTH CO3JaHUsl OTAENbHBIX MEPEMEHHBIX JIJIs1 KaXKI0r0 3HaYCHUSL.

1.5 Ucnoab30BaHe MHOTOMEPHBIX MAaCCUBOB

MHoOromepHble MAacCCHBBI MNPUMEHSIIOTCS [Jii XpaHeHUsT M O00pabOTKU JIaHHBIX,
OpraHU30BaHHBIX B MaTpUIlbl Wiau Tabiuipl. Hanbonee 4acto MCHONB3YIOTCS JBYMEPHbBIE
MACCUBBI.

[Ipumep AByMEPHOTO MacCHBa:
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int[,] matrix = new int[2, 31 { {1, 2, 3}, {4, 5, 6} };

for (int i = 0; 1 < 2; i++)

{
for (int j = 0; 3 < 3; Jj++)
{

Console.Write ($"{matrix[i, Jl} ™);

}

Console.WritelLine () ;

B nanHOM mpumepe co3maercss maTpuua 2x3, 3JEMEHThl KOTOPOM BBIBOASITCS B BHUJE
TAOJIUIIBI.

MHoromepHbie MacCHBBI MO3BOJISIIOT PEATN30BaTh 00JI€E CIOKHBIE CTPYKTYPhI JJAHHBIX,
BKJItOYas rpadbl, TaOIULBI U MOJAEIH I YUCICHHBIX BBIUMCICHUM, YTO JI€JIa€T UX Ba)KHBIM
MHCTPYMEHTOM JIJIs1 pa3paboTuHKa.

3akiaouenue rjaasa 1

Pa3paboTka KOHCOJBHOM 4YacTH TPUIIOKEHHS SIBISIETCA 0a30BOM M HEOOXOIUMOMU
OCHOBOM ISl M3y4Y€HUS M NPAKTUUECKOTO MPUMEHEHUS OOBEKTHO-OPUEHTUPOBAHHOTO
nporpaMMHupoBaHus. B pamkax riaBbl ObLIIM PaCCMOTPEHBI:

. co3gaHue 6a30BOT0 KOHCOJIBHOTO MPHIIOKEHUS;
. MepeHaNpaBICHUE IOTOKOB BBOJIa-BBIBOIA JTsl paOOTHI ¢ hanaamMu;
. YIPaBJICHUE ITOTOKOM BBITIOTHEHHUS C TIOMOIIBIO YCIOBHBIX OTIEPAaTOPOB U
ITUKIIOB;
. W CITOJIb30BAHUE OJTHOMEPHBIX U MHOTOMEPHBIX MACCHUBOB JJIsl XpAaHEHUS U
00pabOTKH JIaHHBIX.

OcBoenue ITUX WHCTPYMEHTOB MO3BOJISIET pa3paboTuuKy CO3/1aBaTh

CTPYKTYpUpOBaHHbIE U (YHKIMOHAJIBHO TMOJHOIICHHBIE MPUWIOKEHHUs, o0OecreunBas
HaJIEKHOCTh, THOKOCTh U PACIIUPAEMOCTh IPOrPAMMHOTO MPOYKTA.

I'naBa 2. O0beKTHO-OPUEHTUPOBAHHOE NIPOCKTUPOBAHM e

O0bexTHO-OpueHTupoBanHoe npoektupoBanue (OOII) saBnsieTcs OCHOBOM pa3pabOTKu
COBPEMEHHBIX MPOTpaMMHBIX cucTeM. OHO MO3BOJSET MOJICTUPOBATh MPEIMETHYIO 00JIacTh
B BHJI€ COBOKYIMHOCTH OOBEKTOB, UX CBOMCTB M MeTOJ10B B3aumozencTBus. [Ipunimuner OOIT
— UHKANCyJIsIus, HacleqoBaHue, noJuMopdusM u abCTpakuus — O0O0ECHeYnuBaIOT
MOJYJIbHOCTh, PACIIUPSIEMOCTh U yI00CTBO COMPOBOXKACHUS MTPOTPAMMHBIX MTPOAYKTOB.

B nmanHO# riaBe paccMaTpHBAIOTCS KIIOYEBBIE ACIEKThl MPOEKTUPOBAHHUS OOBEKTHO-
OPUEHTUPOBAHHBIX MPWIOKEHUM: KIIaCChl U OOBEKTHOE MOJIEIUPOBAHUE, KOHCTPYKTOPHI U
Meperpy3ka MeETOJI0OB, NPOEKTUPOBAHUE HEPAPXHUM KJIACCOB, a TAKXKE MCIOJIb30BAHUE
uHtepdeiicoB u nmonumMopdpusma.
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2.1 Kitaccobl 1 00beKTHOE MO/IeJIMPOBAHUE

Kiacc — 310 mabion ayis co3manusi oObEKTOB, KOTOPBIA OMpeNenseT WX CBOMCTBA
(monst) u mnoBeaeHue (Meronnl). OOBEKT — O3TO KOHKpETHAs peanu3alusi Kiacca,

06J1az(a10ma;{ HHAWBUYaJIbHBIMU 3HAYCHUAMUA CBOMCTB.
OcHOBHBIC ATaIbl 00BEKTHOI'O MOACIUPOBAHMA:

1. Ananu3 npenMetHoit o0nactu. OnpenensitoTcs: CyIHOCTH, X CBOWCTBA U CBSI3U.
Hanpuwmep, B cucteMe yrpaBieHusi OMOIMOTEKOM MOKHO BBIJIETUTh CYITHOCTH

«Knuray, «Hurtarenby, «budauorekapb.

2. Omnpenenenue kinacco. Kaxaas cyniHOCTh IpeAMETHON 00JIaCTH MPEJICTABIISIETCS

OTACIBbHBIM KJIaCCOM.

3. OmnpeneneHue CBOMCTB U MeTO10B. CBOMCTBA OMMCHIBAIOT COCTOSIHUE 00BEKTA, a
METO/Ibl — IMOBEJEHUE U OllEPALUHU, KOTOPBIE OOBEKT MOKET BBITIOJIHSTD.
4. BzaumojelicTBre 00beKTOB. ONIpenenstoTCs CBSA3H MEXKy O0BEKTaMU: aCCOLUALINU,

arperaiyy 1 KOMIIO3UIUH.
ITpumep kiacca Ha s3bike CH#:

class Book

{

public string Title { get; set; }
public string Author { get; set; 1}
public int Year { get; set; }

public void DisplayInfo ()
{

Console.WriteLine ($"Kumura: {Title}, ABTOpP:

{Year}");

}

Coznanue 00BEKTa U BBI30OB METOJA.

Book bookl = new Book();
bookl.Title = "IIporpammupoBanue Ha C#";
bookl.Author = "lVerauor MN.N.";

bookl.Year = 2025;
bookl.DisplayInfo();

{Author}, Togzn:

Takoe MOJCIINPOBAHUC IMO3BOJISICT JIOTUUCCKU CTPYKTYPHUPOBATH JAHHBIC, oOecrieunBas

yA00CTBO YNPABICHUS U PACHIUPSIEMOCTD MPUTIOKEHUS.

2.2 KOHCTPYKTOPHI U Neperpy3ka MeToa0B

KoHncTpykTOoOp — 3TO cienuaiibHbI METOJ KJIAcca, UCIOJIb3YEMbIN JIsl HHALIMATU3aliN
o0bekTa. B C# KOHCTPYKTOPBI UMEIOT UM KJIacca U HE BO3BPAILIAIOT 3HAUYCHMUS.

[Ipumep KOHCTpYKTOpA:




image10.png
class Book

{
public string Title;
public string Author;
public int Year;

public Book(string title, string author, int year)
{

Title = title;

Author = author;

Year = year;

Co3nanne 00beKTa Yepe3 KOHCTPYKTOP:

Book book2 = new Book ("OOIl B C#", "Illerpos II.II.", 2026);
Console.Writeline (book2.Title);

Ileperpy3ka MeETOAOB IO3BOJSET CO3JaBaTh HECKOJIBKO METOJIOB C OJMHAKOBBIM
MMEHEM, HO Pa3IMYaloluXCcsl CIUCKOM MapamMeTpoB. DTO MOBBINIAET THOKOCTh U YJI00CTBO
HCMOJIb30BaHUS KJIACCOB.

[Tpumep neperpy3ku MeTona:

class Calculator

{
public int Add(int a, int b)
{

return a + Db;

public double Add(double a, double b)
{

return a + Db;

Ileperpy3ka MeTO/I0B OCOOEHHO MOJie3HA B OOJBIIMX CHCTEMAX, IJI€ OAHU U TE XKe
orepaluyu MOTYT PUMEHSTHCS K pPa3HbIM TUIIAM JaHHBIX.

2.3 IIpoekTHpOBaHNE HEPAPXUHU KJIACCOB

Nepapxusi K1accoB CTPOUTCS C KCIOJb30BAHUEM HACIIEIOBAHUS, KOTOPOE MO3BOJISET
CO3/1aBaTh HOBbIE KJIACCHI HA OCHOBE CYIIECTBYIOIINX, pacIIupsisi UX (PyHKIHMOHATBLHOCTb.
OcCHOBHbIE TUIIBI HACIEIOBAHHUS:
« Ilpocroe HacnenoBaHue: OJUH KilacC HacaeAyeT (PYHKIUOHAIBHOCTh OJTHOTO
POAUTENS;
o MHoroypoBHeBO€ HaclIeJOBAaHUE: CO3/IAHHUE LIETIOYKH HACIETHUKOB;
o MHepapxuueckoe HacieqOBaHHE: HECKOJIBKO KJIACCOB HACIEAYIOT OJMH 0a30BBIil Ki1acc.

10
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[Tpumep:

class Person

{
public string Name;
public int Age;

public void Display ()
{
Console.WriteLine ($"VMMsa: {Name}, BozpacT: {Age}l");

class Student : Person
{

public string University;

public void DisplayStudent ()
{

Console.WriteLine ($"CrynmenT: {Name}, VYuumBepcuretr: {University}");

Hcnonp3oBanue mepapxuu KJIaCCOB MO3BOJISIET MOBTOPHO MCIOJIB30BATh KOJ 0a30BOTO
KJIacca, yMEHbIIaTh AyOJUpOBaHUE U 00ecrieunBaTh €JMHO00pa3ne MOBEICHUS] OOBEKTOB.

[Ipu npoekTupoBaHUM Ba)XKHO Y4uThIBaThb NpuHUUNBL SOLID, uT00B uepapxwus
ocTaBajiach TMOKOW U YJOOHOM JIJIsi COITPOBOXKACHMUSI.

2.4 Ilonumop¢du3m Ha 0CHOBe HHTEeP(elcoB

[Tonumopduzm — 3TO CrIOCOOHOCTH OOBEKTOB Pa3HOTO THIA pearupoBaTh HA OJAUH U
TOT K€ BBI30B MeToja mno-pazHoMy. B C# monumopdusmM MOXKET peann30BBIBATHCS YEpe3
HacJIeTIOBAaHHUE WJIM UHTEP(PEHUCHI.

HNuTepdeiic — 3T0 KOHTPAKT, KOTOPBIM ompeaeaseT Habop METOI0B, 00s13aTEIbHBIX IS
peanu3aly KJI1acCoM.

[Ipumep unrepdeiica:

interface IPrintable

{

void Print ();

class Document : IPrintable
{
public string Content { get; set; }

public void Print ()
{
Console.Writeline ($"JoxkymMeHT: {Content}");

11
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class Image : IPrintable

{

public string FileName { get; set; }

public void Print ()
{

Console.WriteLine ($"Vzobpaxenmue: {FileName}");

Hcnonp3zoBanue nonumopdusma:

IPrintable[] items = { new Document { Content = "Tekct" }, new Image {
FileName = "image.png" } };

foreach (IPrintable item in items)

{

item.Print () ; // BrI3OB MeTOoma Print mnjas pas3HBEIX TUIOB OBBEKTOB

Takum  oOpa3zom, moauMopdusmM  oOecriedyuBaeT  BO3MOKHOCTH  HAIMCaHMS
YHUBEPCAIBHOTO KOAA, KOTOPBIA OJIMHAKOBO paboTaeT ¢ OOBEKTaMU pPa3HbIX KJIACCOB,
peanu3ylonmx OAuH uHTepdeiic. DTo MOBBINIAET TUOKOCTh CHCTEMBI M oOserdaer e€
pacuiMpeHue.

Hcnonw3oBanue nHTEp(ECOB MO3BOJISET:

o a0CTparupoBaThbCsi OT KOHKPETHOM peaau3aiuu;
e CO37aBaTh MOJYJBHBIE U PACIIUPSIEMbIE APXUTEKTYPHI,
e YMEHBUIUTH CBS3AaHHOCTH KOMIIOHEHTOB IIPOTPaAMMBI.

3akjao4YeHue rjiasa 2

B xo1e 00beKTHO-OpHUEHTUPOBAHHOTO MTPOCKTUPOBAHUS ObLiIa pacCMOTpPEHA pa3padoTKa
KJIACCOB, WX WHHUIMANU3alUs C T[OMOUIbI0 KOHCTPYKTOPOB, TIE€PErpy3Ka METOOB,
MPOEKTUPOBAHUE UEPAPXUM U MPUMEHEHUE MOTuMOpdU3Ma yepe3 UHTepPEChI.

o Kracchel 1 00beKTHOE MOACIHPOBAHUE 00ECTICUUBAIOT CTPYKTYPUPOBAHHOE
MpECTaBIICHUE TaHHBIX U MOBEJICHHUS] OOBEKTOB.

o KoHcTpyKTOpHI U ieperpy3ka METOA0B MOBBIMIAIOT THOKOCTh CO3/1aHUsI 0OBEKTOB U
B3aUMOJCHUCTBUS C HUMH.

o Hepapxuu k1accoB MO3BOJISIIOT MOBTOPHO MCIOJIB30BATH KOJ U PEaIn30BhIBATh
pacUIupsieMyI0 apXUTEKTYPY.

o Ilomumopdusm u uaTEpPErich 00eCIEYNBAIOT BO3MOKHOCTh padOThI C 00BEKTaMU
Pa3HBIX TUIIOB Yepe3 eAUHbIN HHTepdelic, MOBbIIas MaCIITAOUPYEMOCTh U THOKOCTh
MPWIOKEHH .

12
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OcBoeHUE MaHHBIX TMPUHIUIIOB (OPMHUPYET OCHOBY JUIsI Pa3paOOTKH  CIIOKHBIX
MPOTPAMMHBIX CHCTEM C COOJIFOJICHHEM WPHHIIMIIOB MOIYJIBHOCTH, PACHIUPIEMOCTH U
ya00CTBa COMPOBOK/ICHHUSL.

I'nasa 3. Pa6ora ¢ ¢ailsiamu

PaGorta c¢ (¢aiinamMu SBISIETCS BaXHBIM aCIEKTOM pa3pabOTKU MPOrpaMMHBIX
NPUIOKEHUHN, TOCKOJIbKY OHa oOOecrneurBaeT JOJITOBPEMEHHOE XpaHEHHE JIaHHBIX,
BO3MOXXHOCTh UX OOMEHa MEXJy IporpaMMaMH U CUCTEMaMH, a Tak:ke 00pabOTKy OOJbIINX
o0beMoB uHpopManuu. B 00bEKTHO-OPUEHTHPOBAHHBIX MPUIOKEHUSIX B3aUMOJICUCTBUE C
(haillaMu TO3BOJISIET peAIU30BbIBATh (DYHKIIUU COXPAHEHUSI COCTOSIHUS MPOTPAMMBI, BEJCHUS
JIOTOB Y UHTETPAIMU C BHEITHUMHU UCTOYHUKAMU JTAHHBIX.

B nanHOl rinaBe paccMaTpuBaIOTCSl OCHOBHBIEC MPUHIUIIBI pabOThI ¢ (pailiiamu, crocoOsbl
YTEHMS U 3alIUCH JaHHBIX, a TaKke 00paboTKa TaHHBIX B Pa3IMYHBIX (hopMaTax.

3.1 OcHoBbI padoThI ¢ Pailiamu

®daiin — 3TO UMEHOBAHHBIN HA0Op JTAHHBIX, COXPAHSIEMbIX Ha HOCHUTENIE UH(POPMAIUU.
B C# pabGora c @aiinaMu OCYyIIECTBISETCS C HCIOJIB30BAaHUEM TMPOCTPAHCTBA HMEH
System.IO, KoTOpoe mpeaoCTaBISIET KJIACCHL I CO3/aHUs, YTCHUS, 3alIMCH U YIIPABJICHUS
(haitnamMu u KaTaJoramu.

OcHoBHbBIE oniepanum ¢ gpaaamu:

1. Coszoanue gaiina
Jlst co3nanust paiiioB UCIIOIB3YETCS KIACC File WIKM FileStream.

using System.IO;

File.Create ("example.txt"); // CozsmaeT HOBHIM Obaiy

2. 3anucv 0auHbix 6 Qatin
JI1s1 3aIMCcH TEKCTa MOYKHO HCIIOJIB30BaTh KIIACC StreamWriter.

using (StreamWriter writer = new StreamWriter ("example.txt"))

{
writer.WriteLine ("IlepBasg cTpoka TekcTa");
writer.WriteLine ("BTopasa cTpoka TekcTa"):;

3. Umenue oannwvix u3 gaiina
JI1st 9TeHUs TEKCTa UCIIONIBb3YETCs KIACC StreamReader.

using (StreamReader reader = new StreamReader ("example.txt"))
{

string line;

while ((line = reader.ReadLine()) != null)

13
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Console.WritelLine (line);

4. Ilposepka cywecmeoganus gaiina

if (File.Exists ("example.txt"))
{

Console.Writeline ("®amn Hanmen") ;

}

else

{

Console.Writeline ("®amn orcyTcrByeT") ;

5. Ilomoxu oanuwbix

[loTok (Stream) — 3TO MOCIEAOBATEIBLHOCTh OaMTOB, MO KOTOPOW MPOUCXOAUT
nepenaya JaHHbIX. OCHOBHBIE BUJIbI TOTOKOB:
e FileStream — pabota ¢ (paityiamu B TIBOMYHOM PEKUME;
. MemoryStream-——paGOTaCJHHHHJMH]BHaMﬂTH;
e BufferedStream — Oy(epusanus TaHHBIX JJIs1 HOBBIIICHUSI TPOU3BOIUTEIIBHOCTH.
[IpuMeHeHne MOTOKOB OOECIEUYMBAET YHUBEPCATBLHOCTh pPadOThl € Pa3IMYHBIMU
MCTOYHUKAMU JaHHBIX U [O3BOJISIET a0CTparupoBaThbCsi OT KOHKPETHOTO HOCHUTENS
HHpOopMaIuu.

3.2 O0padoTka naHHBIX B (pailiax

O6paboTka gaHHBIX B (hailjlax BKJIIOYAET YTEHHUE, 3aMUCh, PUIbTPAI[UI0, COPTUPOBKY U
aHanu3 uHpopmaruu. OHa MOXKET BBINOJHITHCA KaK MOCTPOYHO, TaK U MOCUMBOJBHO, a
TaKXKe€ C HUCIOJb30BaHUEM BCTPOEHHBIX Kosuiekuui u LINQ nns ynpomieHus paboThl ¢
JTAHHBIMU.

3.2.1 IlocTpoyHas 00OpadoTKa

[TocTpounas 06paboTka yno0OHa /st TEKCTOBBIX (paitnoB. Hampumep, MOXKHO CUMTHIBATH
CTpOKH (paiiia v BBITIOJIHSITH HaJT HUMH OTIEpaIiiyl (GUIbTPALUH WITH TIO/ICUETA:

using (StreamReader reader = new StreamReader ("data.txt"))

{

int count = 0;
string line;
while ((line = reader.ReadLine()) !'= null)

{

if (line.Contains ("Error"))
count++;

14
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Console.WriteLine (S"KosmnuecTBO CTpPOK C ommbkamu: {count}");
}

3.2.2 Paoora ¢ CSV 1 Ta0JHYHBIMH JAHHLIMH

JI1s1 06pabOTKU TaOMUYHBIX JAHHBIX 4acTO UCHONB3YIOT (haitsibl popmara CSV (Comma-
Separated Values). [Ipumep urenus CSV:

using (StreamReader reader = new StreamReader ("data.csv"))

{

string line;
while ((line = reader.ReadLine()) !'= null)

{

string[] columns = line.Split(',"');
Console.WriteLine ($"UMms: {columns[0]}, BozpacT: {columns[1]}");

3anuce B CSV:

using (StreamWriter writer = new StreamWriter ("output.csv"))
{

writer.WriteLine ("VmMmsa, BospacT") ;

writer.WriteLine ("VMBauHoB, 25");

writer.WriteLine ("IleTpos,30") ;

}

3.2.3 IBonuHasi 00padoTKa (pailjioB

Jlns xpaHeHuss OOJbIIMX OOBEMOB JAHHBIX WM CTPYKTYPUPOBAHHBIX OOBEKTOB
UCIIONB3YIOT JABOWYHBIN (opMmaT. Jlasi 3TOro MNpUMEHSIIOTCS KIacChl BinaryReader U
BinaryWriter.

[Tpumep 3anucu 0ObeKTa B IBOUYHBIN (paiin:

using (BinaryWriter writer = new BinaryWriter (File.Open ("data.bin",
FileMode.Create)))
{

writer.Write (25); // int
writer.Write ("VMBazHoB") ; // string

Urenue o0beKTa U3 IBOMYHOTO (paiina:

using (BinaryReader reader = new BinaryReader (File.Open ("data.bin",
FileMode.Open)))
{

int age = reader.ReadInt32();
string name = reader.ReadString();
Console.WriteLine ($"VMMs: {name}, BozpacT: {age}l");

15
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3.2.4 O0paboTKa HMCK/JIYeHUll pu padoTe ¢ painaamu

[Ipu pabote ¢ daiiiamu Bceraa HEOOXOAUMO YUUTHIBATH BO3MOKHOCTh BO3HUKHOBEHHMS
omnOOK, TaKUX KakK OTCYTCTBUE (ailna, HapyllleHHe NpaB JOCTyla WU TOBPEKICHUE
JTAHHBIX.

[Tpumep 06pabOTKN UCKITIOUEHU:

try
{

using (StreamReader reader = new StreamReader ("data.txt"))

{

string content = reader.ReadToEnd();
Console.Writeline (content);

}
catch (FileNotFoundException)

{

Console.Writeline ("®ann He HaMIeH.");

}

catch (UnauthorizedAccessException)

{

Console.WriteLine ("JocTyn k daniay 3amnpemeH.");

}
catch (IOException ex)

{

Console.WriteLine ($"Oumbka BBOHa—-BHBOHA: {ex.Messagel}");

}

3.2.5 Ilpumenenne LINQ nis padoTsl ¢ paitiamu

LINQ no3Bossier 3Q(hekTuBHO GUIBTPOBATH, COPTUPOBATH U arperupoBaTh JaHHbIC TPU
pabote ¢ dainamu. [Ipumep moacyeTa CTPOK C OMPEACICHHBIM CIIOBOM:

var errorlLines = File.ReadLines("log.txt") .Where(line =>
line.Contains ("Erroxr"));
Console.WritelLine ($"KommuecTBO CTpOok C ommbramm: {errorLines.Count()}l");

UcnonwzoBanue LINQ cokpaiiiaer 00beM KOJia U MOBBIIIAET YUTAEMOCTh MPOrPAMMHBIX
MOJTyJIEH.

3akjao4yenue rjiasa 3

PaGota c @aiinamu sBISETCS HEOTHEMJIEMOM YacThiO JIFOOOTO MPHUIIOKEHUS,
TpeOyIOIIEro 0ATOBPEMEHHOTO XpaHEHHU JaHHBIX. B paMkax riiaBbl ObUIM paCCMOTPEHBL:
e OCHOBBI paboThI ¢ aiinamu B C#;
e CO3JlaHUE, YTEHUE U 3aIIUCh TEKCTOBBIX U JIBOMYHBIX (DAIiIOB;
o 00paboTKa TaHHBIX C UCIIOJIL30BAHMEM MACCUBOB, CTPOK M KOJIJICKITHM;
o pabota ¢ TabaM4YHBIMU JaHHBIMU U CSV;

o wucnosb3zoBanue LINQ mist punbTpanuu u anainza nuHQoOpMaImu;
16
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o 00paboTKa UCKIIOYEHUM TSI 00€CTIEUeHHS HaJIe)KHOCTH CUCTEMBI.

OcBoeHHE aHHBIX METOJOB MO3BOJISIET pa3padaThiBaTh MPHUIOKEHHUS C IOJHOIEHHBIM
XpaHEHUEM JIaHHBIX, BBICOKOM YCTOMYMBOCTHIO K oOmHOKaM U THOKOW 00paboTKOI
nHpopMaIuu. ITU HaBBIKU SIBJISIOTCS. OCHOBOM ISl TOCJIEAYIOIIEH peain3aluu rpaduuecKkux
1 CJIOKHBIX 00BEKTHO-OPHUEHTHPOBAHHBIX TPHIIOKESHHM.

I'nasa 4. Pazpadorka npuwioxennit Windows Forms

Pa3zpabotka npunioxenuii ¢ rpadguueckum unrepdeiicom nonp3onarens (GUI) sBasercs
BOKHOW 4YaCThI0 MPAKTHUYECKOTO OOyueHHs] OOBEKTHO-OPUEHTUPOBAHHOMY MPOTrPaMMHU-
poBanuto. Windows Forms (WinForms) — 3T0 TeXHOJOTHs, MO3BOJISIONIAS CO37aBaTh
BU3yaibHble mnpuioxkeHus s miatgopmel NET ¢ wucnosb3oBaHreM pa3sHOOOpa3HBIX
AJIEMEHTOB YIIPaBJICHUS U COOBITUMHON MOJIEIN TPOTPAMMHUPOBAHUSI.

Windows Forms mnpenocrtaBiser pa3pabOT4UMKy OoraThlii HaOOp HMHCTPYMEHTOB ISt
MPOSKTUPOBaHUsA HHTepdeiica, 00pabOTKU MMOJB30BATEILCKUX JECHCTBUA M OTOOpaKCHHS
rpaguyeckux AJaHHbIX. B JaHHOM riaBe paccMaTpUBAarOTCS OCHOBHBIE aCMEKThlI pa3pabOTKH
npuinoxkennt  Windows Forms, Bkitouyass mnpoekTHpoBaHue wuHTepdeiica, pabdoTy c
AJIEMEHTAMU YIIPABIICHUS, CO3IaHUE MEHIO U CTPOK COCTOSIHUS, UCIIOJIb30BAHUE JIUAJIOTOBBIX
OKOH, 00pa0OTKy TaOJUYHBIX JAHHBIX U rpaUueCKUX FJIEMEHTOB C MOMOIIbIO TEXHOJIOTUHU
GDI+.

4.1 OcHOBBI IPOeKTHPOBaHMSs NpWIo:keHUd Windows Forms

IIpoextupoBanue npuioxenuss Windows Forms HaumHaeTcs ¢ aHanu3a TpeOOBaHUU K
unrepdeiicy u pynkiuuonany. OCHOBHBIC 3Tallbl:
1. Onpeoenenue cmpykmypwi unmepghetica
o @®opMbI U OKHA MPHUIOKEHUS;
o Pa3memieHue anemMeHTOB yIIpaBIIeHNUS;
o Jlormdeckasi rpynnupoBKa KOMIIOHEHTOB.
2. Bwibop s1emenmos ynpasnenusi
DJIeMEHTHI yIIpaBlieHHs] 00ECTIEUNBAIOT B3aMMO/ICCTBUE MOJIB30BATENS C
npuioxkenueM. B WinForms ocTynHbI: KHOTIKH, TEKCTOBBIE MOJIS, METKHU, (DJIAXKKH,
PaIUOKHOIIKH, CIIMCKU 1 KOMOMHUPOBAHHBIE 3JIEMEHTHI.
3. Paspabomka apxumexmypbl NPULOHCEHUS
o PazneneHue NOTHKK NpOrpaMMbl U UHTEpeENica;
o Cosznanue Ki1accoB Jjisi 00pabOTKH TAHHBIX;
o OrmpeneneHne METOIOB JJIs1 0OHOBJIEHUS MHTEpdeiica.
4. Hacmpoiixa ceoticme ¢hopmbl u 31eMeHmo8 ynpaeieHus
CBoiicTBa omnpeaensioT Bu3yaibHoe 0OpMIICHUE U TTOBEJICHUE KOMIIOHEHTOB: pa3Mep,
UBET, WIPUPT, COOBITHUS, JOCTYTTHOCT.
[Tpumep cozmanus NpocToi GOPMBI:

using System;
using System.Windows.Forms;
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public class MainForm : Form

{
private Button btnHello;

public MainForm/()

{

this.Text = "llpumep Windows Forms";
this.Size = new System.Drawing.Size (400, 300);

btnHello = new Button();

btnHello.Text = "Haxmm mMeHa";

btnHello.Location = new System.Drawing.Point (150, 100);
btnHello.Click += BtnHello_Click;

this.Controls.Add (btnHello);

private void BtnHello_Click (object sender, EventArgs e)
{

MessageBox.Show ("llpuBeT, nojib30BaTesb!");

[STAThread]
public static void Main ()
{

Application.Run (new MainForm()) ;

JlanHbIl TpUMeEp JEMOHCTPUPYET 0a30BYIO0 CTPYKTYPY (DOPMBI C KHONKON U 00pabOTKOM
COOBITHS HAXKATHS.

4.2 DieMeHTHI yIIPaBJIeHUS U 00pa0d0TKa cOOBITHI

Onementsl ynpasieHus (Controls) oOecrneunBalOT B3aUMOJEHCTBHUE IMOJB30BATENS C
npuinoxenueM. OCHOBHBIE 37eMeHTHI yiipaBieHuss WinForms:
o Button — KHOIKa JJ1s1 BEINOJIHEHUS JCHCTBUIM;
o TextBox — TekcTOBOE 1OJI€ A1 BBOAA JAHHBIX;
« Label — meTka 1151 0TOOpaXeHUS TEKCTA;
o CheckBox u RadioButton — BbrIOOp omiuii;
o ListBox 1 ComboBox — cnucku Jij1st BeIOOpa 3HAYEHUI;
o DataGridView — tabnuua jyisi oToOOpaxeHus U peJaKTUPOBAHUS JIAaHHBIX.
O06paboTka COOBITHI — KITIOYEBOM MEXaHU3M B3aMMOJCHCTBUS:

private void btnClickMe_Click (object sender, EventArgs e)
{

1lblMessage.Text = "Kuonka HaxaTa!";
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Kaxxnp1if aieMeHT ynpaBJIeHHs] MOXKET TeHEPUPOBATH COOBITHS, Ha KOTOPBIE ITporpaMmma
ITOJIIMCHIBACTCS Yepe3 ACNerarbl 1 00pabOTUYUKH COOBITHI. DTO IMO3BOJISIECT PEaIn30BBIBAThH
WHTEPaKTUBHOE MOBEJICHUE HHTEpdeiica.

4.3 MeHI0 ¥ CTPOKA COCTOSTHUS

MeHI0O U CTPOKM COCTOSHHS OOecneduBaroT YAOOHBIM JocTyn K (YHKLIHSIM
MIPUIOKEHUS.

MeHnrio

o MenuStrip — OCHOBHOM 3JIEMEHT ISl CO3/1aHHS MEHIO;
o [IlognepxuBaer BIIOKEHHBIE 3JIEMEHTHI U 00bEIMHEHNE KOMAH]I B TPYIIIIbI;
« C(Cgsa3ano ¢ o0padoTkoit coosrTuii Click.

[Ipumep co3zmanuss MEHIO:

MenuStrip menu = new MenuStrip();

ToolStripMenultem fileMenu = new ToolStripMenultem ("®awun");
ToolStripMenultem exitItem = new ToolStripMenultem ("Bmixon") ;
exitItem.Click += (s, e) => this.Close();
fileMenu.DropDownItems.Add (exitItem);

menu.Items.Add (fileMenu) ;

this.MainMenuStrip = menu;

this.Controls.Add (menu) ;

Crtpoka cocTosiHus

o StatusStrip — 3neMeHT 11 0ToOpakeHust THHOPMALIUKA O COCTOSTHUM MPUITOKEHUS,
o Moxer conepxathb ToolStripStatusLabel, nunaukaTopsl mporpecca, KHOMKH.
[Tpumep:

StatusStrip status = new StatusStrip();

ToolStripStatusLabel 1blStatus = new ToolStripStatusLabel ("I'oToro");
status.Items.Add (lblStatus);

this.Controls.Add(status);

MeHIO M CTpPOKH COCTOSIHHUSI TIOBBIIAIOT YA0OCTBO pabOThI TMOJIB30BATENS C
MPUJIOKEHUEM, TI03BOJISII OBICTPO BBINOJHATH KOMAHJBI W OTCJIEXKHBATh COCTOSIHUE
MPOrPaMMBI.

4.4 /IuajoroBbie OKHA

JlnanoroBbie OKHa OOECIEUMBAIOT B3aUMOJEHCTBHE C MOJb30BaTENEM, BBOJ IAHHBIX U
NOATBEp K ACHUE AeUCTBUNA. OCHOBHBIE TUIIBI IMATIOTOB:

o MessageBox — mpocToe 0KHO ¢ COOOIIEHUEM;
« OpenFileDialog / SaveFileDialog — auanoru oTKpbeITUS U COXpaHEeHUs (Pailios;
o ColorDialog / FontDialog — BbIOOp 11BeTa U mipudra;
o Custom Form — co3/ianurie COOCTBEHHBIX JIUAJIOTOBBIX OKOH.

[Tpumep ucnonszoBanust OpenFileDialog:
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OpenFileDialog openFile = new OpenFileDialog();

openFile.Filter = "TexcToBbEe OQawniwl|*.txt|Bce Qawnywel|*.*";
if (openFile.ShowDialog() == DialogResult.OK)
{

string fileName = openFile.FileName;

MessageBox.Show ($"Bubpan darn: {fileNamel}l");

Jluanorn TMOBBIIAIOT HWHTEPAKTUBHOCTh U yJI00CTBO pabOThI TMOJIb30BATENS C
MIPUIOKECHUEM.

4.5 O0padoTKa TAOJIUYHBIX JAHHBIX

st paboTbl ¢ TaOMWYHBIMU JAHHBIMH HCHOJIb3yeTcss kommoHeHT DataGridView,
KOTOPBIN MMO3BOJIACT:
e OTOOpaXaTh JAHHBIC M3 MACCHBOB, CITMCKOB WJIX 0a3 IAHHBIX
e PpEIAKTHUPOBATh 3HAYCHUS IIPSMO B TaOJIUIIC;
e COPTUPOBATH U (PHIBTPOBATH JAHHBIC,
o (opMaTHpOBaTH TYCHKHU M CTPOKH.
[Tpumep:

DataGridView dgv = new DataGridView() ;
dgv.Size = new System.Drawing.Size (350, 200);
dgv.ColumnCount = 3;

dgv.Columns[0] .Name = "Uma";
dgv.Columns[1l] .Name = "Bozpact";
dgv.Columns[2] .Name = "T'opon";

dgv.Rows.Add ("VMraunoB", 25, "Mockrea");
dgv.Rows.Add ("Ilerpor", 30, "CaukT-IlleTepbypr"):

this.Controls.Add (dgv) ;
DataGridView  obGecnieuunBaer  ygoOHOe  OTOOpa)€HHUE€ U PEIaKTUPOBAHHE
CTPYKTYPHUPOBAHHBIX TAHHBIX, YTO BAXKHO sl OW3HEC-TIPUIIOKECHHUIA.

4.6 Ucnnoan3oBanue Texnosqoruu GDI+

GDI+ (Graphics Device Interface) mo3Bosisier co3mpaBaTh W ynpaBisiTh rpaduyeCKUMU
AJEMEHTaMH, BKJIIOYas JIMHUHU, (Uryphl, TekcT W uzoOpaxenus. B WinForms GDI+
ucnons3yercs yepe3 kinacc Graphics, goctynsblii B Metojge OnPaint uinu udepe3 0ObEKT

(hopMbI.
[TpumMep pucoBaHus TUHUI U QUTYD:

protected override void OnPaint (PaintEventArgs e)

{
base.OnPaint (e) ;
Graphics g = e.Graphics;

Pen pen = new Pen(Color.Blue, 2);
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g.DrawLine (pen, 50, 50, 200, 50);
g.DrawRectangle (pen, 50, 70, 100, 50);
g.FillEllipse (Brushes.Red, 50, 130, 100, 50);

GDI+ no3BoJrsieT:
e pucoBaTh rpauKy AMHAMUYECKU;
e CO3JaBaTh MHTEPAKTUBHBIC SJICMEHTHI;
e BHU3YaJIU3UPOBATH JAHHBIC U PE3YyJIbTATHl BHIYUCICHUN;
e pPEaATM30BBIBATH AUATPAMMBI, FpaUKH U TTOJIH30BATEIbCKUE KOHTPOJIBI.

3akiaouyenue rjaasa 4

Pazpabotka npunoxennit Windows Forms Bkito4aer:
¢ MPOEKTUpOBaHUE UHTEp(deiica U BEIOOP PJIEMEHTOB YIIPABICHHUS;
o 00paboOTKy COOBITUI U B3aUMOJICUCTBUE C MTOIH30BATEIIEM;
e CO3/IaHUE MEHIO U CTPOKHU COCTOSIHUS,
¢ HCHOJIb30BAHUE JIUAJIOTOBBIX OKOH JIJIsl BBOJIa U BHIOOpA TaHHBIX;
¢ paboTy ¢ TaOJWYHBIMU JaHHBIMHU ¢ ToMoIIbI0 DataGridView;
o npumeHeHue texunonoruu GDI+ st pucoBanus rpaduku U BU3yaau3aluu JaHHBIX.
OcBoeHME 3TUX METOJIOB MO3BOJSIET CO3AaBaTh (DYHKIMOHAIbHBIE, HHTEPAKTUBHbBIC U
yaoOHble JJIsl TOJB30BAaTENsl MPUIOKEHUs, oOecrneurBas MPAKTUUYECKYI0 pealn3aluio
MPUHIKUIOB O0BEKTHO-OPUEHTUPOBAHHOTO MTPOTPAMMUPOBaHUs B rpadyuecKkoi cpeje.

I'naBa 5. Pazpadorka npuioxkenuii Windows Presentation Foundation
(WPF)

Windows Presentation Foundation (WPF) — »3To coBpemeHHass TEXHOJOTHS s
pa3pabotku rpaduueckux mnpuwioxkenuil Ha mwiargpopme .NET. Ona mo3BosisieTr co3naBaTh
BBICOKOUHTEPAKTUBHBIC, BU3YAJIbHO [MPUBJICKATEIbHBIC MPUIOXKEHUS C MOIIACPIKKON
BEKTOPHOW Tpaduku, aHUMAlMU, CTWIEH U NOpuBs3ku gaHHbiX. WPF oOecneuuBaer
OT/ICJICHHE JIOTUKU MPUJIOKEHUS OT €ro uHTepdeiica ¢ TOMOIIbIO IEKIaPaTUBHOTO OMUCAHUS
unrepdeiica B XAML (Extensible Application Markup Language) u 00BEKTHO-
OPUEHTUPOBAHHOTO KOoJ1a Ha CH.

B nanHO#l TiaBe paccMaTpuUBaIOTCA OCHOBBI pa3paboTku mnpuioxenuii  WPF,
HCIIOJIb30BaHUE PECYPCOB, CTWIEH W TPUITEPOB, MEXAHU3M MPUBSA3KH JAHHBIX, a TaKXKe
HMCTOYHUKH MPUBS3KU MPOU3BOJIHLHOTO THUIIA.

5.1 OcHoBbl pa3padoTku npuioxkennii WPF

IIpunoxxenne WPF cTpouTcs BOKpPYT JBYX KIIFOUEBBIX KOMIIOHEHTOB:
1. XAML-pa3meTka — ONMUCHIBAET BU3yalIbHOE MPEACTABICHUE PJIEMEHTOB UHTEpdEelica;
2. Kon na C# (Code-Behind) — coaepxut J0ruky npuiioxkeHuss 1 o0padoTKy COOBITHI.
IIpocreimas crpykrypa WPF-nipunoxxeHus Bkitodaer:
o MainWindow.xaml — ocHOBHas (popMa IPUIOKEHHUS;
o MainWindow.xaml.cs — ¢aiin koaa st 00pabOTKU JIOTHUKY;
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o App.xaml — onucanue rao0aIbHBIX PECYPCOB U HAYAIBHOW TOUKHU MPUIOKEHHUS.
[Tpumep XAML-kona npocToii PopMbI:

<Window x:Class="WpfApp.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="IlpuMmep WPF" Height="300" Width="400">
<Grid>
<Button Name="btnClick" Content="Haxvmu MeHa" Width="120"
Height="40" HorizontalAlignment="Center" VerticalAlignment="Center"
Click="BtnClick_Click"/>

<Label Name="1lblMessage" Content="" HorizontalAlignment="Center"
VerticalAlignment="Top" Margin="0,20,0,0"/>
</Grid>
</Window>

[Tpumep 06paboTunka coObITUS HaXKaTHs KHONIKHU B (paitne MainWindow.xaml.cs:

private void BtnClick_Click (object sender, RoutedEventArgs e)
{

1blMessage.Content = "IllpuBeT, nojb30BaTesb!";

WPF nonnepxkuBaer pacimmpeHHyto rpaduky, BKIO4asi BEKTOpHbIE U300paxkenusi, 3D-
00BEKTHI 1 aHUMAILIUIO.

5.2 Pecypchl, cTH/IM B TPUTTEPbI

Pecypcnl

Pecypchbl mO3BOMISIIOT XpaHUTh MOBTOPHO MCMOJB3yeMbIe 3JIEMEHTh UHTEp(eiica, 1BeTa,
mpu@Thl, MAO0IOHBI U KUCTU. OHU MOTYT OBITh JIOKAIBHBIMU (/IS KOHKPETHOI'O 3JIEMEHTA)
WJIY TJI00aTbHBIMU (JU1s1 BCETO TMPUIIOKEHHUS ).

[Tpumep rnobanbHOrO pecypca 1pera B App.xaml:

<Application.Resources>
<SolidColorBrush x:Key="PrimaryColor" Color="LightBlue"/>
</Application.Resources>

[IpumeHenune pecypca Ha KHOIIKE:

<Button Content="Haxmu MeHa" Background="{StaticResource PrimaryColor}"/>

Ctuim

CTunm no3BOJIAIOT NEHTPAIM30BAHHO 33/]1aBaTh CBOKMCTBA JJIEMEHTOB YIIPABICHUS. DTO
yrpoiaetr opopmiienre uHTepdeiica u 1eJaeT ero eAMHOOOPa3HbIM.
[Tpumep cTuist A1 KHOTIKH:
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<Window.Resources>
<Style TargetType="Button">
<Setter Property="FontSize" Value="16"/>
<Setter Property="Margin" Value="5"/>
<Setter Property="Background" Value="LightGreen"/>
</Style>
</Window.Resources>

Tpurrepst

Tpurrepsl NO3BOJISIOT U3MEHATh CBOMCTBA 3JIEMEHTOB B 3aBUCUMOCTH OT YCJIIOBUW WJIU
coctosiHui. CyIecTByeT HECKOJIBKO THUIIOB:
o Property Trigger — n3MeHeHHE CBOMCTBA 3JIEMEHTA;
o Data Trigger — n3MeHeHUE CBOKWCTBA B 3aBUCUMOCTH OT JIAHHBIX;
« Event Trigger — BbIIIOJIHEHNE JEHCTBUN NIPU COOBITHH.
[Tpumep Property Trigger:

<Button Content="Haxmmu mMeHa">
<Button.Style>
<Style TargetType="Button">
<Setter Property="Background" Value="LightGreen"/>
<Style.Triggers>
<Trigger Property="IsMouseOver" Value="True">
<Setter Property="Background" Value="Yellow"/>
</Trigger>
</Style.Triggers>
</Style>
</Button.Style>
</Button>

5.3 MexaHu3M NPUBA3KH JAHHBIX

[IpuBszka ganubix (Data Binding) — 3To MeXaHW3M CHHXPOHU3AIMU JAHHBIX MEXITY
HMCTOYHUKOM U 3JieMeHTaMu unrepdeiica. WPF noanep:xuBaetr HECKOIBKO TUIIOB MPUBSI3KU:
o OneWay — 0JJHOCTOPOHHSISI TPUBSI3KA (M3 UCTOYHUKA B AJIEMEHT);
o« TwoWay — nBycTopoHHSs NpuUBs3Ka (M3MEHEHHUSI B DJIEMEHTE OOHOBIISIIOT HCTOYHUK);
o OneTime — mpuBsi3Ka OJIUH pa3 NpH 3arpy3Ke;
o OneWayToSource — npuBsi3Ka TOJIBKO OT 2JIEMEHTA K UCTOYHUKY.
[Ipumep ABYCTOPOHHEN NPUBSI3KK K TEKCTOBOMY MOJIIO:

<TextBox Text="{Binding UserName, Mode=TwoWay}!" Width="200"/>

Kox monenn nannbeix (ViewModel):

public class User : INotifyPropertyChanged
{

private string userName;
public string UserName
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get { return userName; }
set

{

if (userName != value)

{
userName = value;
OnPropertyChanged ("UserName") ;

public event PropertyChangedEventHandler PropertyChanged;
protected void OnPropertyChanged(string name)

{
PropertyChanged?.Invoke (this, new

PropertyChangedEventArgs (name) ) ;
}

[IpuBsizka MO3BOJISIET OTACIUTH JOTUKY IMPHUIOKEHHSI OT UHTepdeiica nu nmoaaepKuBaet
narreps MVVM (Model-View-ViewModel), o0ecnieurBast MOy IbHOCTh U TECTUPYEMOCTb.

5.4 UCcTOYHNKY NPUBSA3KH MPOU3BOJIHLHOI0 THUIIA

WPF 1no3Bosisier ucnosib30BaTh MPUBSI3KY K MPOU3BOJILHBIM OOBEKTaM, KOJUICKIUSIM U
CJIOKHBIM CTPYKTYpaM JaHHbIX. ICTOUHHKOM MOET OBITh:
e OOBEKT KJj1acca;
¢ KOJUIEKIUA 00BEKTOB (ObservableCollection<T>);
e DJEMEHTHI uHTEep(eiica;
e CBOICTBA PECYpPCOB WM JAHHBIX U3 0a3bl JaHHBIX.
[Tpumep mpUBS3KHU K KOJUIEKITUN 00BEKTOB:

<ListBox ItemsSource="{Binding Users}" DisplayMemberPath="UserName" />

Kox ViewModel:

public class MainViewModel

{
public ObservableCollection<User> Users { get; set; }

public MainViewModel ()
{

Users = new ObservableCollection<User>
{
new User { UserName = "lBaun" },
new User { UserName = "IleTp" },
new User { UserName = "Ceprem" }

}i
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[IpuBsi3ka K TPOWU3BOJBHOMY HWCTOYHHMKY TO3BOJISIET JIMHAMHUYECKH HW3MEHSTh
oToOpa)kaeMble JIaHHbIE W AaBTOMAaTUYECKHM OOHOBIATh HUHTEp(ENC Npu HU3MEHEHUU
HWCTOYHHKA.

3akJIo4YeHue rjiasa S

Pazpabotka npunoxenuiit WPF obecnieunBaeTr co3iaHue MHTEPAKTUBHBIX, BU3YaJIbHO
MPUBJIEKATEIbHBIX U (YHKIIMOHAIBHBIX TpOrpaMM. B pamkax riaBbl ObLTH PaCCMOTPEHBI:
e OCHOBHI pa3padoTku ¢ ucnonb3oBanneM XAML u Code-Behind;
¢ HCHOJIb30BAHHUE PECYPCOB, CTUJICH U TPUTTEPOB 151 ohopmiIeHUsI UHTEepPeiica;
e MEXAaHW3M MPUBS3KU JIAaHHBIX, 00€CTICUNBAIOIINI CUHXPOHU3aIINIO UHTEpdeiica u
JIOTUKHU;
e HMCTOYHUKHU MPUBSI3KU MPOU3BOJIBLHOIO THIIA, TO3BOJISIONINE pabOTaTh C 00BEKTAMU,
KOJIJIEKIUSIMUA U IMHAMUYECKUMU JaHHBIMU.

OcBoeHME HTHUX METOJOB MO3BOJSIET pa3padaThiBaTh MAaCIITa0UpPyEMbIE U JIETKO
CONpPOBOXKJaeMble rpaduueckue MNpuiiokeHus, SPPEKTUBHO HUHTETpUPYs OOBEKTHO-
OpPUEHTUPOBAHHBIE TPHUHIMUIBI U COBPEMEHHBIE MOJXOJAbl K APXUTEKType MNPOrpaMMHBIX
CUCTEM.

I'naBa 6. TectupoBanue U aHAJIU3 PA00THI Pa3pa00TAHHBIX NPUI0KEHUH

6.1 O0mas opranu3zaums nNpouecca TeCTUPOBAHUS

TectupoBaHue pa3pabOTaHHbBIX 00bEKTHO-OPUEHTUPOBAHHBIX MIPOrPaMMHBIX
MPUJIOKEHUH SIBJISIETCS 3aKIIOUUTEIIbHBIM M 00SI3aTE€NbHBIM 3TAllOM €ro MPOEKTUPOBAHUSA U
peanuzanuu.  llenblo  TecTUpoOBaHWS  SBISIETCS  MOATBEPKIECHUE  KOPPEKTHOCTHU
(YHKIIMOHUPOBAHUS BCEX MOMYJEH CHUCTEMbI, BBISIBICHHE BO3MOXKHBIX OIIMOOK, a TaKXe
OLIEHKa COOTBETCTBHS  PEaJTU30BAHHOIO MNPOTPAaMMHOrO  MPOAYKTa  IOCTABJICHHBIM
TpeboBaHusiM. Pa3paboTaHHbIe PUITOKEHUSI OXBATHIBAIOT CIEAYIONINE HAMTPABIICHHUS:

¢ CO3/IaHUE KOHCOJbHBIX MPUIIOKEHUH;

e peanu3anus aJrOPUTMOB YIPABICHUS TOTOKOM BBIOTHEHHUS;

¢ paboTa c OIHOMEPHBIMH 1 MHOTOMEPHBIMU MAaCCUBaAMU;

¢ TMPUMEHEHUE MPUHIIUTIOB 0OBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS,

e pabota c ¢aiinamu;

o paspabotka npuioxenuit Windows Forms;

« paszpabotka npunoxenuit WPF ¢ ucronp3oBaHneM MexaHu3Ma NPUBS3KU JaHHBIX.

CoOOTBETCTBEHHO, TECTUPOBAHUE MPOBOJIUIIOCH MOATAIMHO ISl KaXKI0M (PYHKIIMOHAIBHON
rpynnsl  Moaysieil. B mpolecce MNPOBEPKHM HKCMOJIb30BAIUCH  CIEAYIOIIAE METOJbI
TECTUPOBAHUSL:

o (QYHKUIMOHAIILHOE TECTUPOBAHMUE;
e TECTUPOBAHUE I'PAHUYHBIX 3HAUCHUN;
e TECTUPOBAHUE UCKIIOYUTEIBHBIX CUTYAINH;
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e TECTUPOBAHUE IOJIb30BATENBCKUX CLICHAPUEB;
¢ TMPOBEpPKa yCTOMUUBOCTH UHTEpeEiica;
e CpPaBHUTEJIbHBIN aHATU3 PAKTUYECKUX U OKHUJAEMBIX PE3yJIbTaTOB.

6.2 IIpoBepka KOPPEKTHOCTH AJTOPUTMOB (Ty1aBa 1)

6.2.1 TecTupoBaHne KOHCOJIbHOIO NPUJIOKEHUS

Ha »stane pa3pabotku 0a30BOro KOHCOJIBHOT'O MPUJIOKEHUS MPOBEPSIIACh KOPPEKTHOCTD
00pa0OTKM BXOJHBIX J@HHBIX, TMPABWIHHOCTh BBIYMCICHUH M  YCTOMYUBOCTH K
HEKOppeKTHOMY BBoay. [IpoBepka nokaszana:

¢ KOPPEKTHYIO paboTy apu(METHUYECKHUX OIEepalluii;

¢ OTCYTCTBHE OLIUOOK MPU 00paOOTKE OTPULIATEIIBHBIX YUCEN;

e KOPPEKTHYIO PEAKIIMIO MPOrpaMMbl P BBOJE HEJOMYCTUMBIX 3HAUEHUI;
e OTCYTCTBHE aBapUHHOIO 3aBEPIICHUS paOOThHI MPHUIIOKEHUS.

Ocoboe BHUMaHUE YHAENAJIOCh TPAHUYHBIM YCIOBHUSIM: HYJIEBBIM 3HAUYCHUSIM,
MUHUMAIbHBIM U MaKCUMAJIbHBIM JIOMYCTUMBIM MMapaMeTpaM.

6.2.2 IlepenanpaBiieHHe MOTOKOB BBO/1a-BbIB0O/1a

[IpoBoauIOCH TECTUPOBAHUE UTEHUS JIAHHBIX U3 (pailia U 3amucu pe3yJbTaToB B (aii.
[TpoBepsnuch cleayronre CUTyaluu:
e YCIICIIHOE YTEHUE CYIIECTBYIONIETO (haiina;
o KOpPPEKTHas 3alUCh JJAHHBIX;
e peakius Ha OTCYTCTBUE (paiina;
o 00pabotka mycToro (aiina.
B xone TecTtupoBaHUs YCTaHOBJIEHO, YTO MEXAHU3M palbOThl C MOTOKAMHU pealn30BaH
KOPPEKTHO, OIIMOKK BBOJ/Ia-BbIBOAA 0O0Pa0aTHIBAOTCS CPEACTBAMU UCKIIFOUCHUH.

6.2.3 YnpaBJ/ieHHe MOTOKOM BbINOJIHEHHSI

[IpoBepsinack KOPPEKTHOCTh PaOOThl YCIOBHBIX ONEpPATOPOB M IUKIOB. st 3TOro
CO3/1aBAJIMCh PA3JIMYHBIE CLEHAPUU BXOJHBIX JTAHHBIX, BBI3BIBAIOIIME BBIMOJIHEHUE PA3HBIX
BETBEW mporpammel. [loaTeBepxaeHo:

e TPABWIbHOE BBINOJHEHUE BETBICHUN;

e KOppEKTHas paboTa BIOKEHHBIX YCIOBUM;

e COOTBETCTBHE KOJIMYECTBA UTEPALMI 33aJaHHBIM ITapaMeTpaMm;

e OTCYTCTBHE JIOTUYECKUX OIIMOOK B IUKINYECKUX KOHCTPYKIIUSX.

6.2.4 OqHoMepHbIe 1 MHOTOMEPHbIE MACCHUBbI

B pamkax TecTHUpoBaHHS MAaCCHUBOB MPOBEPSIIHCH:
e KOPPEKTHOCTb MHUIIMAIU3AIUY,
e TIPABWIBHOCTb UHACKCAIIUH;
e OTCYTCTBHE BBIXOJIa 32 TPAHUIIBI MACCHUBA;
¢ KOPPEKTHOCTh BBIYMCIEHUN (CYMMHUPOBAHUE, TOUCK, COPTUPOBKA);
¢ KOppeKTHas 00paboTKa MyCThIX MaCCUBOB.
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PesynpTaThl TeCTHpOBaHWS TMOATBEPAWIN MPABUIBHOCTH pabOTHI  aITOPUTMOB
00pabOTKU TaHHBIX.

6.3 TecrupoBanue 00bEKTHO-OPHMEHTHPOBAHHOM Moesu (TJ1aBa 2)

6.3.1 IIpoBepka KOPPEKTHOCTH CO3IAHUA U UCIOJIb30BAHMS KJIACCOB

[TIpoBoauitace mpoBepka:
e KOPPEKTHOCTH CO3JaHUsI OOBEKTOB;
e TIPaBWIBHOCTH UHUIIMAIN3AIUN CBOMCTB;
o PpaboOTHI METOJOB KJIacCa;
e OrPAaHUYEHUS JOCTYyNa K MOISAM (MHKANCYIISIHSA).
OunboK, CBSI3aHHBIX C HAPYIICHUEM MIPUHIIMIIOB UHKATICYJISIINHU, HE BBISIBIICHO.

6.3.2 [IpoBepKka KOHCTPYKTOPOB M Neperpy3Ku MeTO/10B

TectupoBanuch pa3jIMYHBIE BAPUAHTHI BBI30BA KOHCTPYKTOPOB M IEPETPYKECHHBIX
METOJIOB.
[ToaTBepxaeHO:
e KOpPPEKTHas UHHUIMATU3ALMS 00bEKTOB MPU UCIOIB30BaHUU PA3HBIX KOHCTPYKTOPOB;
o TPaBWIbHBIN BEIOOP MEPErPy>KEHHOT0 METOAA KOMITAIIATOPOM;
e OTCYTCTBHE HEOJHO3HAYHOCTH BBI30BOB.

6.3.3 IIpoBepka uepapxum KjaaccoB

[IpoBepsinocs:
e KOPPEKTHOE HACJIEIOBAHNUE CBOMCTB U METO/IOB;
e BO3MOXHOCTH IEPEONPEAECTICHUS METOJIOB;
¢ HCIIOJIb30BaHUE KIIFOUEBOIO CI0Ba base;
¢ TMPaBUIBHOCTH MOJIUMOP(PHOTO MOBEICHHUS.
TecTupoBaHre NOATBEPANIIO KOPPEKTHOCTh MOCTPOEHUS UEPAPXUU KIIACCOB.

6.3.4 IIpoBepka unrepgeiico u noaumopdusma

[IpoBepsinack peanuzanuss HHTEPPEHCOB M KOPPEKTHOCTH BBI30BA METOJOB Uepe3
nHTEep(ECHBIE CCHUIKU. Y CTAHOBIICHO:
e Bce 00s13aTeNIbHbIe METO/Ibl UHTEP(ECOB peain30BaHbI;
o MOTUMOP(HBINA BHI30B PaOOTAET KOPPEKTHO;
o COOJIOJICHBI TPUHLIUIBI A0CTPAKIIUY.

6.4 TecrupoBanue padoTsl ¢ pailiamu (riaasa 3)

[IpoBepka BrIIFOUana:
e COXpaHEHHUE JJaHHBIX B (aili;
3arpy3Ky JTaHHBIX;
e KOPPEKTHOCThH CEpUaTU3alUK;
e YCTOMYMBOCTbH K MOBPEXKJACHHBIM JaHHBIM.
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Bo Bcex TeCTOBBIX CLIEHApUSIX JAHHBIE COXPAHSIMCh U BOCCTAHABIMBAIUCH 0€3 MOTEPb.
[1pu BOBHUKHOBEHUHU OLITMOOK OTOOpaxaauch KOPPEKTHbIE COOOIIECHUS MOIb30BaTENIO.

6.5 TectupoBanue npujo:kenuit Windows Forms (ri1aBa 4)

[IpoBepka rpaduueckoro untepdeiica BKIoyana:
e KOPPEKTHOCTHh padOTHI KHOTIOK;
¢ 00pabOTKy COOBITHIA;
e OTKPBITHE U 3aKpHITHE (HOPM;
e paboTy MEHIO U CTPOKH COCTOSIHUS;
e KOPPEKTHOCTH TUAJIOTOBBIX OKOH;
o 00pabOTKy TaOIMYHBIX TAHHBIX;
o paboty rpaduueckux 3nmemeHToB GDI+.
[IpoBepsinachk ycTOHYMBOCTD UHTEpPElica Mpu:
e OBICTPOM MOBTOPHOM HAXKATUH KHOTIOK;
e BBOJIC HEKOPPEKTHBIX JAHHBIX;
paboTe ¢ 00abIIMM 00BEMOM 3aIHUCEH.
Pe3ynbTaThl TECTHpPOBAHUS MOKA3adu CTaOUIIbHYIO paboTy uHTEepdeiica U KOPPEKTHYIO
00pabOoTKy MOIb30BATEIbCKUX JECUCTBUMN.

6.6 TectupoBanue npuio:kenuii WPF (riaasa 5)

6.6.1 IIpoBepka MexaHM3Ma NPUBSA3KU JAHHbBIX

Oco6oe BHuManue yaensuiock Mexanuamy Data Binding. IIposepsiiocs:
e aBTOMATUYECKOE OOHOBJIEHUE UHTEepdelica IPU U3MEHEHUH TaHHBIX;
o koppekTHocTh paboTsl INotifyPropertyChanged;
o TMPUBS3KA KOJJIEKIIUHN K 3JIEMEHTaM yIpaBJICHUS,
e JIBYCTOPOHHSIS MPUBSI3KA.
Bce wu3MeHeHuss Mojeld JaHHBIX KOPPEKTHO OTPAXaluCh B MOJb30BATEILCKOM
unreppeiice.

6.6.2 IIpoBepka pecypcoB, cTU/Iell U TPUITEPOB

TectupoBanacse:
¢ KOPPEKTHOCTb MPUMEHEHUS CTUIIEH;
o JIMHAMHYECKOE U3MEHECHHUE BU3YAJIbHBIX IaPaMETPOB;
o cpalaTbIBaHUE TPUTTEPOB MIPU UBMEHEHUU COCTOSHMUSL.
Pe3ynbTaThl Mokazaiu KOpPEeKTHYIO padoTy BU3yaiabHbIX MexaHu3moB WPF.

6.6.3 IIpoBepka HCTOYHUKOB NPUBA3KH MPOU3BOJIBHOI0 THIIA

[IpoBoauacey nmpoBepka:
o TMPUBS3KU K OOBEKTaM;
o TPUBSI3KU K KOJUICKIIUSIM;
e HCHOJIb30BAHUSI OTHOCUTEJIbHBIX NCTOYHUKOB;
e KOPPEKTHOCTH pabOTHI KOMaH/I.
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Omm60K CHUHXPOHH3aIUX MOACINU U ITPCACTABICHNA HC BBIABIICHO.

6.7 Ananu3 cooTBeTCTBUS PYHKUNOHAJBHBIM TPeOOBAHUAM

B xome pa3paborku Obutn  chopMynupoBaHBl  cleAyromue  (PyHKIMOHAIbHBIC
TpeOoBaHMUs:
o Peanuzanus anropuTMoB 00pabOTKH JaHHBIX.
o Hcnonp3oBanue npunnunos OOIL.
« Palbora ¢ daiinamu.
o Hanuuue rpaduueckoro unrepdeiica.
o Peanuzanus MmexaHu3Ma MPUBSI3KU JaHHBIX.
« OO6paboTka OmHOOK.
[IpoBenéHHbIli aHaMM3 MoKaszai, YTo Bce (DYHKIMOHAIbHBIE TPEOOBAHUSI PEATU30BAHBI
MOJTHOCTBIO.

BriBoaLI IJ1aBa 6

[IpoBenéHHoe  TeCcTUpOBAaHHME  MOKa3ajlo, 4YTO  pa3paboTaHHble  OOBEKTHO-
OPUEHTUPOBAHHBIE MTPUIOKEHHUS:
o (QPYHKUMOHHUPYIOT KOPPEKTHO;
e YCTOMYUBBI K OLIMOOYHBIM JICUCTBUSAM MOJIb30BATEIIS;
e COOTBETCTBYIOT 3asIBIICHHBIM TPEOOBAHUSIM;
e pEANM3YIOT NPUHIHUIBI 00bEKTHO-OPUEHTUPOBAHHOIO MPOrPAMMUPOBAHHS;
e YCICIIHO HCIMOJB3YIOT COBPEMEHHBIE TEXHOJOTHHM pPa3pabOTKU MOJIb30BATEIbCKUX
uHTep(deiicos.
BrisiBneHHble B mpoliecce pa3palOTKH HE3HAYUTENbHbIE OIIUOKU ObUIM yCTpPaHEHBI.
Kputnueckux nedexToB, BAUMIONUX Ha pabOTOCMOCOOHOCTh CUCTEMBI, OOHAPYXKEHO HE
OBLIO.

3aKkJII04YeHue

B xozxe BbIMOJIHEHHS KypcoBOil paboThl Obula MpoBeneHa pa3paboTka OOBEKTHO-
OpPUEHTUPOBAHHOIO  MPUJIOKEHUST C  HUCIOJb30BAHUEM  TEXHOJIOTUW  KOHCOJBHOTO
B3aumojiericteus, Windows Forms u WPF. B mnpoiuecce paGoThl ObUIM H3y4YEHBI U
MPUMEHEHBl KJIIOUEBBIE TPUHIUIBEI O00BEKTHO-OPUEHTHUPOBAHHOTO IMPOTPaMMHUPOBAHUS,
BKJIIOYAs MHKAICYJISIINIO, HACIEA0BaHUE, MOTUMOPPU3M U a0CTPAKIIUIO.

OcHOBHBIE pe3yJIbTaThl PA0OTHI BKIIOUYAIOT:

o Pa3paboTKy KOHCOJIBHOTO TMPUTIOXKEHUS C 0OpaOOTKOW JaHHBIX, YINPABJICHUEM

MMOTOKAMU BBITIOJHEHUS U TPUMEHEHUEM OJTHOMEPHBIX 1 MHOTOMEPHBIX MAaCCHUBOB.

o IlpoekTupoBaHue OOBEKTHO-OPUEHTUPOBAHHOW MOJENIH C UCIOJIH30BAHUEM KJIACCOB,

KOHCTPYKTOPOB, IIEPErpy3Kd METOJIOB U UEPAPXUI KIIACCOB.

o Peammzanumio rpaduueckoro wuHrepdeiica Ha mmatdhopme Windows Forms c

WCIIOJIb30BAaHUEM BJIEMEHTOB YIIPABICHHS, MEHIO, CTPOK COCTOSIHUS, JUATOTOBBIX

OKOH, TaOmu1 1 TexHoyioruu GDI+.
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o Pazpabotky npunoxenuii Ha 6aze WPF ¢ npuMenenueM pecypcoB, CTHIIEH, TPUTTEPOB
M MEXaHHW3Ma IMPUBI3KU JaHHBIX, BKJIOYas pabOTy C MCTOYHHKAMH MPUBSZKU
MPOU3BOJILHOTO THUIIA.

o TectupoBanue mNPUIOKEHUS U AaHAJIU3 COOTBETCTBUSL €ro (yHKIIMOHAIHHOCTH
3a/IaHHBIM TPEOOBAHUSIM, BKJIIOUYAs IPOBEPKY KOPPEKTHOCTH alrOPUTMOB, UHTEpdeiica
1 00pabOTKM TaHHBIX.

B pesynbraTe paboThl ObLT IPUOOPETEH MPAKTUUECKUIN OMBIT Pa3pabOTKH KOMILIEKCHBIX
npuinoxkennt Ha 1atpopme NET ¢ coOmogeHueM  HOPUHUUIOB — OOBEKTHO-
OpPUEHTUPOBAHHOTO TMPOCKTUPOBAHHUS, a TaKKe HaBBIKM palbOThl ¢ rpaduuecKuMu
unrepdeiicaMu U 00pabOTKONM NaHHBIX B pa3nuyHbiXx (popmarax. [lomyueHHbIe pe3yabTaThl
MO3BOJISIIOT KCHOJIb30BaTh pa3pabOTaHHOE MPWIOKEHHE B 00pa30BaTEIbHBIX M y4eOHO-
1a00OpaTOPHBIX LETSAX, a TAKXKE CIIY>KAT OCHOBOM JJIsl TaJIbHEHMIIIETO pa3BUTHS U PACIIUPEHUS
(yHKIHMOHANA.

Takum o0pa3oM, KypcoBas paboTra JeMOHCTpUPYET 3P(HEKTUBHOCTh MNPUMEHEHUS
OOBEKTHO-OPUEHTUPOBAHHBIX ~ TEXHOJOTHMM  TpU  MNPOCKTUPOBAHUU  COBPEMEHHBIX
MPOTPaMMHBIX CUCTEM U UX peaniu3ainuu ¢ ucnois3oBanuem Windows Forms u WPF.
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