JlabopatopHasi padora Nel: Co3gaHue ¥ HCIOJIb30BAHHE KJIACCOB.

ean padoThi:
—  3nHakomcTBO ¢ 6azoBbiMu npuHIHIamu OOIT.
—  3HAKOMCTBO C OCHOBAaMH CO3/IaHHUS KJIACCOB.

3agaum:

—  Peaym3oBarhk mporpaMMy JijIsi pUCOBaHUS T€OMETPUICCKUX (DUTYP MCIIONB3YS MPEACTABICHHBIC TPHUMEPBHI.
—  CosnaTh CBOM Kj1acc 1 4eThIpex yroyibHuKa. Co37aBaTh 4Y€ThIPEXYTOJbHUK JIYUIIE BCETO Yepe3 HauaIbHYHO
TOYKY U PACCTOSIHHS €T0 JUIMHHBI M ITHPUHBI.

— Peamm3oBarh (yHKIIMOHAN JUIsl CO3JaHMS TPEYrOJbHUKA W KBajapaTa CO CIYyYalHBIMH TOYKAMHU HITU
3aJaHHBIMH I10JIb30BATEIEM

—  PeanmzoBarh GpyHKIMOHAT s IEpeMeIIeHus PUryp 1o CIeHe.

DOYHKUMOHAJ POrPAMMBI:

— PucoBanue naByx BHJIOB QUTYp Ha XOJCTEC — TPEYTrOJIbLHUKA U MPSAMOYTOJIBHUKA. Y TIOJB30BATENS JOJKHA
OBITH BO3MOXKHOCTB JTUOO 337aTh pa3Mepsl QUTYp, THOO OHU TCHEPUPYIOTCS CO CITYIaHBIM Pa3MEpPOM.

— Touka, TpeyroibHHUK U NPSIMOYTOJIbHUK JOKHBI ObITh pEAIN30BaHbI B KAUECTBE KJIACCOB.

— B nporpamme nomkeH npucyTCTBOBaTh (PYHKIIMOHAI JUISI IEpEeMENIeHUs (PUryp mo XO0JICTy 1Mo 000UM OCSM
KOOpJMHAT.

Teopernueckass nngpopmanms.

O0bexTHO-OpUeHTHPOBaHHOEe mnporpammupoBanue (OOII) — »3T0 mapagurma nporpaMMuUpOBaHusi, B
KOTOPOW MpOrpaMmMa CTPOUTCS BOKPYT 0OBEKTOB.

OOII BO3HUKIIO KaK OTBET Ha HEOOXOJUMOCTh YIYUIIEHUSI CTPYKTYPBl U OPTaHU3AlMU MPOTPaMM, a TaKKe Ha
CTpEMJICHHE CJlieJaTh IpOrpaMMHUpOBaHUE OoJjiee WHTYUTHUBHO TOHATHBIM W yHpaBisieMbIM. [IpomemypHoe
MpOrpaMMHpPOBAaHKE, OCHOBaHHOE Ha pa3lelieHuH MporpamMmbl Ha (YHKIMKM M TPOLEAYPHl, CTaHOBUIOCH
Hed(DPEeKTUBHBIM 711 OOIBIINX U CIOXKHBIX CHCTEM, TaK KaK 3TO YacTO MPHUBOAMIO K JyOIMPOBAHUIO KOJa U
3alyTaHHOCTH.

Konnenmus OOII xe ocHOBaHa Ha MOJEIMPOBAHUU MPOTPaAaMMbl B TEPMHHAX PEaJIbHBIX CYIIHOCTEH HIIH
00BEKTOB, YTO C/IENAJI0 KO/ 60Iee MHTYUTUBHO MOHATHBIM, JIErye paciIupseMbIM U MMOAJICPKUBACMBIM.

Kuaace — a1o ocHoBHO# nHCTpyMeHT B TexHosorun OOIL. Knacc npeacrasiser co0oii mabiioH Wik MOJIETh IS
co3nanus 00wekToB. Kitace onpezenser o0mire XxapakTepUCTHKH (aTpruOyThl) U MOBeAeHHE (METOIbI) OOHEKTOB,
KOTOpbIE Ha €ro OCHOBE MOTYT OBITh co3faHbl. Kiacc sBisieTcst jormyeckod aOctpakuuein. duzmyeckoe
MIpeJICTaBJICHHE Klacca MOSBUTCS B IPOTPaMMe JIHIIb TTOCTIE TOT0, Kak OyeT co3/laH 00beKT (IK3EMIUISIP) 3TOTO
KJracca.

OcHoOBHast ujes MpPU BBLIEICHUU KIACCOB 3aKIOYAaeTcsi B OOOOLIEHWH HEKOTOPBIX CYLIHOCTEH, KOTOpbIE
o0aal0T CX0KMMHU MMapaMeTpaMu U BBINOJIHSIOT oJlMHaKoBble GyHKIMU. K mpumepy, Mbl ienaeM nporpammy
IUIs ydeTa KHUT B OnOanoTeke. Hammm OCHOBHBIM KJIaCCOM B JTaHHOM ciydae OyzeT kak pa3 «KHura», kotopas
Oyzner o0nanaTh HEKOTOPHIMH aTpuOyTaMu — Ha3BAaHUEM, aBTOPOM, KOJIMYECTBOM CTpaHHIl. A yKe KaKHhe-TO
3aIlMCH O CYIIECTBYIOUIMX B OMOIMOTEKE KHUTaX OYAYyT SK3eMIUIIpaMu 00bEeKTOB JaHHOTO Kilacca:
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Pucynok 1 — BusyansHnsiii npumep kiacca «KHUra» u 00beKTOB, CO3JaHHBIX HA €T0 OCHOBE

Jlannast peanuzanus pemiaer mnpodieMy MOIM(UIMPYEMOCTH Halled NporpaMmbl — MHpPHU TOSBICHUU B
O6ubIMoTEKEe HOBOM KHUTH TPEOYETCs BCETO JIMIIb CO3/]aTh HOBBIN 9K3eMILISIp 00BEKTa C HY>)KHBIMU JaHHBIMU.
Ha s3pike mporpammupoBanus C# Kiacc co3IaeTcsi ¢ MOMOIIBIO KIroueBoro ciosa class. Huxke npusenena
o0Imast CTpyKTypa Ki1acca, cojieprkaiias HECKOJIbKO aTpuOyTOB U METOJIOB!

//Teno knacca
public class Person

{
//aTpubyTbl Knacca
int age;
string first_name;
string second_name;
double height;
//meTopbl Knacca
public string getFullName()
{
//meTon BO3BpalaeT CTPOKY W3 KOMGUHALUM UMEHU U (GamMunuu
return $"{first_name + second_name}";
}
public double getHeightInIches()
{
//vmeTon BO3BpaWaeT POCT NepeBeAeHHbli U3 CAHTUMETPOB B [i0iiMbl
return height * 2.54;
}
}




B nanHom npumepe y kiacca noj Ha3BaHHeM PErson cymiecTByeT YeThIpe pa3iudHbIX aTpuOyTa pa3HbIX TUIIOB
JAHHBIX M 1BA METOJIa KOTOPBIE UCIIONIB3YIOT 3TH aTpHUOYTHI.

[Tepen kaxxabIM 0OBSBICHUEM TOJIS WIIK METO/A yKa3bIBaeTcst MogudukaTop aocryna. Moaudukarop gocryma
oTpeAeNsieT TUIl pa3peleHHoro goctyna. CyliecTByeT HECKOIbKO Pa3InYHbIX MOAU(PHUKATOPOB, HO B JTAHHOM
paboTte MBI Oy/1eM HCIIOIB30BATh CIAEAYIOIIUE J1Ba MOJU(PHUKATOPA:

— public - mauHBIi MOAMGHKATOP IOCTyNA AejaeT arpuOyT WM METOJ JOCTYIHBIM BceM. To ecTh K
MyOJIMYHBIM [TapaMeTpaM MOXKHO 0OpaIiaThes U3 000 4acTH KOJ/ia, B TOM YHCIIC U3 JPYTUX KIACCOB.

— private - gaHHBI MOAM(HUKATOP JOCTYIIA TO3BOJISIET OOPAIIATHCS K aTPHOYTaM W METO1aM Kiiacca TOJIBKO
U3HYTPH CaMoro kiacca. Eciu He yKas3bIBaeTcs MOIU(HUKATOP JOCTYNa, TO CTAaHIAPTHBIM BBIOMpAeTCs
MmoudukaTop private.

B nanHOM mpumepe kiacca ero aTpuOyTel 0003Ha4YeHBl Kak npusamusie. Ho MeTOAbI, KOTOpPBIE peanu3yeT
JAHHBIM KJIacC SBISIOTCS NYOIuYHbIMU W 4YEpe3 ATU IyOJIMYHbIE METOJAbl Mbl HMEEM BO3MOXKHOCTb
B3aUMOJICHICTBOBATb C NPUBAMHBIMU TIOJISIMU.

JloOaBieHHe KIacca OCYIIECTBISIETCS B KOHTEKCTHOM MEHIO IPOEKTa: HE0OXO0JUMO BBIOpATh MyHKT «/]00aBUTH
— Kuacc...» (wmu Bocmonb3oBaThest koMOnHanumei xknapum Shift+Alt+C). B mosBuBImIEMCs AMaIoroBoM OKHE
HEoOX0JMMO BBECTH MMs (aiiia — JaHHOE UM TaK XKe CIY)KHT ¥ Ha3BaHHEM JUIS PEealn3yeMoro Kiacca.
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PI/IcyHOK 2— CO3,Z[aHI/Ie HOBOT'O KJIacCa B IIPOCKTC
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Pucynok 3 — /lnanoroBoe okHO 100aBiIeHHS HOBOTO 3JIEMEHTA
OmHuM M3 caMbIX BaXKHBIX SJEMEHTOB Kiacca SIBISETCS ero KOHCTpYKTop. KoHCTpykTop — Merton,

I/IHI/II_II/IaJ'II/I?»I/Ip}/'IOH_[Hﬁ 00BEKT IIpH €TI0 CO3JaHUN. Yy KOHCTPYKTOPA TAKOC K€ UMs, KaK U Y €T0 KJIaCCa, a C TOUKHU
3p€HHA CHHTAKCHUCa OH HOIIO6€H MCTONY, 3a HCKIIOYCHHEM ABHO YKAa3bIBACMOI'O BO3BpallacMOro THIIA.

KOHCTPYKTOP KJIacCa BBI3bIBACTCS aBTOMATHUYCCKH IIPH MCIIOJIb30BAHUHM OIIepaTopa NEW.

//Teno knacca
public class Person

//aTpubyTel Knacca
int age;

string first_name;
string second_name;
double height;

//KOHCTpYKTOp Khacca
public Person(int Age, string FName, string SName, double Height)

{
age = Age; //npucBavmBaHue aTpubyTaM rnepefaBaeMble 3HaYeHUs
first_name = FName;
second_name = SName;
height = Height;
}




Teneps B OCHOBHOM ITPOrpaMMe MbI MOKEM CO3/1aTh HOBBIN dK3EMILIAP KJIACCa UCIOJIb3Ys JaHHbIN KOHCTPYKTOP !

public MainWindow()
{

InitializeComponent();

//co3paHne 3K3emnagpa Knacca
Person personl = new Person(18, "leaH", "WBaHoB", 179.56);

3aganue. [IporpamMmma pucoBanus reoMeTpudeckux ¢puryp.

B xauectBe 3amanHus Ha JabopaTopHyO paboTy TpeOyercss HamucaThb IMPOTPaMMy C COOTBETCTBYIOIIUM
(byHKIIMOHATIOM.

MpownssoneHeii MNpownssoneHeii
Keappar
TPEYTONBHKUK NPSMOYTONBHMK
Capgwur no X;
Cagurno Y:

Pucynox 4 — [Ipumep unTepdetica mporpaMMsl

[[J'IS[ pI/ICOBaHI/IH FCOMeTpI/I‘{eCKI/IX (I)I/Il"yp B OKHC HeO6XOL[I/IMO CO34aThb «XOJICT» B 06J'IaCTI/I OKHa. B Ka4ycCTBC
«XOJICTA»® MOXHO HCIIOJIB30BaATh DJICMCHT yr[paBJ'IeHI/ISI Canvas. B JTaHHOM anMepe XOJICT UMECT HaA3BaAHUC
“Scene”.

<Grid>

<Canvas x:Name="Scene" HorizontalAlignment="Left" Height="d400O" Margin="15,0,0,0"
VerticalAlignment="Center" Width="680"/>
</Grid>

JJist TOTO ITOOBI PUCOBATH TEOMETPUIECKHE (PUTYPHI TIpeIaraeTcsl UCIOIb30BaTh OTPUCOBKY MO JTUHUAM. J[J1st
ATOTO MOKHO HUCIIOJIb30BaTh Kiacc Line. PucoBanue jquHUM ¢ MOMOIIBIO Kiacca Line COCTOUT U3 CIIeIyIOIIUX
I1aroB:

— co3maHue o0bekTa (K3eMInsipa) kinacca Line;

—  3aJIaHVe BU3YAJIbHBIX ITAPAMETPOB JIUHUU: IIBETA U TOJIIIHHEI;

—  3aJIaHVe OTHOCHUTEIHHBIX KOOPJIWHAT Havajla U KOHIIA JIMHUW;

—  no0aBieHUE JIMHUH B XOJICT.




JInst Toro 4ToOBI XpaHUTh WH(POPMAIMIO O KOOpAMHATAX CO3AaauM Kiacc Touku Point2D. [lanHbli Kiacc
JIOTUYECKH Oy/eT MPEeACTaBIATh COOOM TOUKY ¢ KoopauHaTaMu X u Y

public class Point2D
{
//ATpubyThl Knacca
private int X;
private int Y;

//KOHCTpYKTOp Knacca
public Point2D(int x, int y)
{
//this ucnonb3yeTca gng OAHO3HAYHOrO YKA3aHMSA Ha aTPUBYThl Kacca TaK KaK MepeMeHHble
UMeNT OOMHAKOBbIE UMEHA
this.X = x;
this.Y = y;

//MeTodbl AN MosyYyeHUs KOOpAMHAT
public int getX()

{
return X;
}
public int getY()
{
return Y,
}

//MeTodbl AN W3MEHEHUS KOOpAuHAT
public void addX(int x)

{
X += Xx;
}
public void addY(int y)
{
Y +=y;
}




Teneps, KOTAa y HAC €CTh TOTOBBIM KJTaCC, KOTOPBIN COMEPKUT B ceOe MH(POPMAITUIO O KOOPIUHATAX €0 MOKHO
HCITOJIb30BATh B JIPYTOM KJIacCe, KOTOPBINA OyIeT pealin3oBbIBaTh CTPYKTYPY (Gurypsl. CBOWCTBO, KOT/Ia OHH
KJIaCC MCIOJIB3YET APYroi KIIace B KAUeCTBE aTpuOyTa Ha3bIBACTCS arperamuei.

Co3maaum Kiacc Tpeyrosibuuka Triangle:

public class Triangle
{
//ATpubyThl Knacca
private Point2D p1l;
private Point2D p2;
private Point2D p3;

//KOHCTpPYKTOp Knacca

public Triangle(Point2D pl, Point2D p2, Point2D p3)

{
this.pl
this.p2
this.p3

pl;
p2;
p3;

}

public Point2D getP1()
{

}

return pl;

public Point2D getP2()
{

}

return p2;

public Point2D getP3()
{

}

return p3;

HJ’[?I TOro 4YTOOBI H3MEHSTH KOOpAWHATBI BOCIIOJIB3YEMCA MCTOAOM H3MCHCHUA KOOPAWHAT KOTOpI)IfI OBLI
pCaIn30BaH B KJIACCC TOUKU U IPUMEHUM €T0 KO BCEM TOYKaM BHYTPHU KJIacCa (I)I/Il"ypbl:

public void addX(int X)

{
pl.addX(X);
p2.addX(X);
p3.addX(X);

}
public void addY(int Y)

{
pl.addY(Y);
p2.addY(Y);
p3.addY(Y);

}




I[a)Ke Y'-II/ITBIBaSI OJWUHAKOBBIC HAa3BaHHUA MCTOI0B HporpaMMa OJHO3HAYHO BBI3BIBACT MCTOd IJISA KOHerTHOFO
Kjlacca — B JaHHOM ciydae kiaacc Point2D Bei3biBaer cBoit meton addX/addY tak kak OH BBI3BIBACTCS OT

sK3eMIuIsIpa kiacca Point2D.

[Tomy4yeHHbIE KIacChl MOXKHO MPEACTaBUTH B BUAE ciaenyromux UML-auarpamm:

Point2D Triangle
- Xiint - p1: Point2D
- Yiint - p2: Point2D

- p3: Point2D

+ Point2D(int x, inty )
+ getX(): int + Triangle(Point2D p1,
+ getY(): int Point2D p2,
+ addX(int x): void Point2D p3)
+ addY(int y): void + getP1(): Point2D

+ getP2(): Point2D
+ getP3(): Point2D
+ addX(int x): void
+ addY(int y): void

Pucynok 5 — UML-auarpamwmsl kiaccos Point2D u Triangle

Point2D jmalicnaccal
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noc + addX(int x): void ’ CEEER
V + addY(int y): void
/
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Pucynok 6 — Kax ynrats UML-1uarpamMmer



Janee peanuzyem (QyHKIIHUIO B OCHOBHOM KOJI€ MPOTPAMMBI ISl PUCOBAHUS JIMHUHU 110 JBYM TOYKaM, B JJAHHOM
MpUMepe UCTOIb3yeTCsS BCTPOCHHBIHN Kiace JJi pUCOBAaHUS JTMHHUU:

//{pyHKUMA B OCHOBHOM Tene MporpaMMmbl
public void DrawLine(Point2D pl, Point2D p2)
{
//Co3paHne HOBOW NUHUK
Line line = new Line();
//UBeT U TonuMHa NUHUK
line.Stroke = Brushes.Red;
line.StrokeThickness = 3;

//YCTaHOBKA KOOPAMHAT JIMHUM M3 KOOpAMHAT ToyeK Point2D
line.X1 = pl.getX();
line.Y1l = pl.getY();
line.X2 = p2.getX();
line.Y2 = p2.getY();

//Do6aBneHne nuHum B Canvas
Scene.Children.Add(line);

Co3anuM HOBBINM TPEYTOJIBHUK CO CIIy4alHBIMU KOOPJAWHATAMU:

Triangle tr;
Random rnd = new Random();

public MainWindow()

{
//Co3paHne TpeyrofibHUKa CO ClyYalHbMW KOOpAMUHATaMU
Point2D pl = new Point2D(rnd.Next(®, (int)Scene.Width), rnd.Next(®, (int)Scene.Height));
Point2D p2 = new Point2D(rnd.Next(®, (int)Scene.Width), rnd.Next(®, (int)Scene.Height));
Point2D p3 = new Point2D(rnd.Next(®, (int)Scene.Width), rnd.Next(®, (int)Scene.Height));
tr = new Triangle(pl, p2, p3);

}

@DyHKIUS pUCOBAaHUS TPEYTOJIbHUKA OY/IET BBITTIAAETD CIEAYIOIIUM 00pa3oM:

public void DrawTriangle(Triangle tr)

{
//OTpl/ICOBKa TpeyrojibHMUKa C MNMOMOLbH tbyHKLI,I/II/I OTPUCOBKU JINHNAN
DrawLine(tr.getP1(), tr.getP2());
DrawLine(tr.getP2(), tr.getP3());
DrawLine(tr.getP3(), tr.getP1());
H

Jlj1s TOrO 4TOOBI OUUCTUTH CIIEHY OT JIMHUM MO>KHO MCIOJIb30BaTh CAEAYIOUIYIO (DYHKIIHIO!

public void ClearScene()
{
//0unctka Canvas oT BCex O6beKTOB
Scene.Children.Clear();




OTuer:

Pe3ynbTat BHINONIHEHUS paOOTHI IPEAOCTABUTH B BUJIE:

—  ApXUB C IPOEKTOM (eciu pazmep apxuBa 0osbie 2 MOalT, To peKOMEHIYeTCs 3aTPY3UTh IPOCKT Ha
https://github.com/ unmu Ha gpyroe o0IIeI0CTYITHOE XPAHUIIHUINE U IPEIOCTABUTH CCBHUIKY);

—  Ortuer no naboparopHoii padbote B popmate Microsoft Word, KOTOpBIif CONEPIKUT CIESITYIOIINE PA3CIIbL:

1. TUTYJIbHBIN JIUCT;
2. 3aJIaHKe Ha TabOpaTOpPHYIO padoTy;
3. KpaTKoe OIMCcaHue pa3pabOoTaHHBIX MPOTPAMM U UCTIONB3YEMBIX aITOPUTMOB CO CKPHHILIOTAMH
BBITMIOJTHEHMUS;
4. BBIBOJI O IIPOJIETIAaHHOM padoTe.
CHuCOK JIMTepaTyphbl:

1) I'ep6ept Hlwnar "C# 4.0: moHOE pyKOBOICTBO"

2) Suapro Tpoencen "S3pik nmporpammupoBanus C# 5.0 u mnardopma .NET 4.5"

3) [TomHOE pyKOBOACTBO MO s3bIKY IporpammupoBanus C# 7.0 u rurargpopme .NET 4.7
https://metanit.com/sharp/tutorial/

4) PykoBoacteo no WPF https://metanit.com/sharp/wpf/

5) C# 5.0 u mnardopma .NET 4.5
http://professorweb.ru/my/csharp/charp_theory/levell/infocsharp.php

6) https://github.com/Microsoft/\WWPF-Samples
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