Jleknusa 2. Beeaenune B OOII

Metopmonorust 00bEKTHO-OPHEHTHPOBAHHOTO NMPOTPaMMHUPOBAHUS TIPHUTILIA
Ha CMEHY IPOIIeTyPHON WIN aJITOPUTMUYECKON OpraHU3aIiH CTPYKTYPBI
IPOTPAMMHOTO KOJ[a, KOT/]a CTAJI0 OYEBHTHO, YTO TPAIUIIOHHBIE METO/IbI
IPOIIETyPHOTO IPOTPAMMHPOBAHUS HE CIIOCOOHBI CIIPABUTHLCS HU C PaCTyIIEH
CIIO’)KHOCTBIO TIPOTPAMM U MX pa3pabOTKH, HU C MOBBIIICHUEM HX HAJEKHOCTU. Bo
BTOpOI1 mosioBrHe 80-X TOOB BO3HHUKIIA HACTOSTEIbHASI TIOTPEOHOCTH B HOBOI
METOJIOJIOTHH TIPOTPaMMHPOBaHHUsI, KOTOpasi ObI TIO3BOJIMIIA PEIIUTH BECh ATOT
KOMIUIEKC ipoOsieM. Takoi MeTo0I0THEH cTaio 00bEKTHO-OPUCHTUPOBAHHOE
nporpammupoBanue (OOII).
O0BexTHO-OpueHTHPOBaHHOE nporpamvupoBanue (Object Oriented
Programming) - COBOKYITHOCTb MPHHITUIIOB, TEXHOJIOTHH, 8 TAKIKE
UHCTPYMEHTAJBHBIX CPEJICTB JIJIsl CO3aHUs POTPAMMHBIX CHCTEM Ha OCHOBE
apXHUTEKTYpBI B3aUMOJICHCTBHS OOBEKTOB.

2.1 OcHOBHBIC MOHATHUS
OO0beKT — 3TO HEKOTOpasi KOHKPETHAsI CYIIHOCTh (TIpeIMeT, siBiieHue). Kaxapiii
06T>GKT O6J'IaIIaCT COCTOAHUEM, ITOBCACHHUEM U YHI/IKaJ'IBHOCTBIO.

Kuace — 370 oncanne 00beKTa, €ro CTpyKTypbl U noBeAeHus. Kaxaplii 00beKT
00513aTeIbHO MIPUHAIEKUT HEKOTOPOMY Kitaccy. Ecin 00beKT MpUHAIIEKNT
HEKOTOPOMY KJIAcCy, TO TOBOPSAT, UTO OH SIBJISIETCS SK3EMIUIIPOM Kilacca.

ATpuOyTHI (1I0JIS KJ1acca) - 3TO IEPEMEHHBIE, ONPEICTICHHBIE HA YPOBHE KJlacca.

Cocrosinne — 310 HA0OpP 3HAYEHHI XapaKTEPUCTUK OOBEKTa B JAHHBIA MOMEHT
BpeMeHH. CocTosiHME 00BEKTOB 3a7aeTcs TP oMol aTpuOyToB. CocTOsTHUE
MOKET MEHSITBCS 1I0]1 BHEILIHUM BO3JIEUCTBHEM, TNOO CaM OOBEKT MOKET MEHATh
CBOE COCTOSIHUE.

IMoBenenue — 310 ACUCTBUS, KOTOPHIE MOXKET COBEPIIATh OOBEKT M KaK OOHEKT
MOKET pearupoBaTh Ha BO3JICUCTBHUE CO CTOPOHBI IPYTUX 00heKTOB. [loBeneHme
00BbEKTa 33/1a€TCS TTPU TTOMOIIM METOJIOB.

2.2 Knaccenbl
Krnacc — Mmoaens aist co3ganusi 00beKTOB ONPENEIEHHOTO TUIIA, OMMCHIBAIOIIASA UX
CTPYKTYpY (HabOp moJiel ¥ X HauaJIbHOE COCTOSIHUE) U OIpeAeItoNas
anropuT™bl (GYHKUIKU WU METOJIBI) ISl paboThl ¢ 3TUMHU oObekTamu. Kiace
aBisiercs: ogHuM u3 kitoueBbix noHsATH B OOII. Ha mpaktuke OOII cBoauTcs
CO3JaH1I0 HEKOTOPOT'O KOJMYECTBA KJIACCOB, BKIIIOUYask MHTEpQENC U pean3aluio,
1 TIOCJIEYIOLIEMY UX UCIIOJIB30BAHUIO.



2.2.1 Onpenesienue Kiaacca
Jlnst oOBsIBIIEHNS KiTacca B MPOrpaMMe HCIOJIb3yeTcs KiroueBoe ciioBo class. Mms
KJIacca yKa3bIBaeTCs ¢ OOMBIIOI OyKBHI.

class Point2D

{

// 4neHbl Knacca: nona v meToapl

}

Kaxnpit kmacc B C# MOXKET coJiepkaTh N0 (IepeMEHHbIE, aTPUOYThI) U METObI
(pynkuun). Ilons onpenenstoT CTpyKTypy Kiiacca, a METO/IbI — ITOBEICHUE Kilacca.
Hwuxe npuBeneH npumMep kiacca ABymepHoi Touku (Point2D), coneprxanuii
KOOPJIMHATY X U Y, KOHCTPYKTOP U METOJI BBIYUCIIEHUE PACCTOSTHUS 0 APYTroi
touku GetDistance.

class Point2D

{
private double x;
private double y;
public Point2D(double x, double y)
{
this.x = x;
this.y = y;
}
public double GetDistance(Point2D otherPoint)
{
return Math.Sqrt(Math.Pow(x - otherPoint.x, 2) + Math.Pow(y -
otherPoint.y, 2));
}
}

X My - 9TO TIOJIA KJIacca UMEIoIHe BemecTBeHHbIN Tull (double).

public Point2D(double x, double y) - korcTpykTOp KiIacca.

public double GetDistance(Point2D otherPoint) - metox kiacca, KOTOpBbIiA
Bo3Bpaiiaer 3HaucHue tumna double. Merox GetDistance nmpuHEMaeT o uH
napameTp tumna Point2D.

2.2.2 JlobaByIeHHE KJIacca
OOBIYHO KJIACCHI TIOMEINAIOTCS B OTACbHBIE (aiinbl. Hepenko miist ogHOTO
KJ1acca npeaHasHaueH oauH ¢aitn. Hanpumep, 1o0aBuM HOBBIN (haiis, KOTOPHIi
Ha30BeM Person.cs u B KOTOPOM ONpeeNuM CIeIyIonmi KO

class Person




public string name = "Undefined";
public void Print()

{

Console.WriteLine($"Person {name}");

2.2.3 KoHCTpYKTOPBI KJIacca
KoHcTpyKTOp — CriennanbHbId METOM, KOTOPBIM MO3BOJISIET CO3/1aTh U
MHULMAJIU3APOBATh IK3EMIULIP Kilacca.
OH Ha3bIBaeTCA TAKXKe Kak caM Kiiacc. KOHCTpYKTOp Henb3s BBI3BaTh SIBHO, OH
BBI3BIBAETCA aBTOMATUYECKH MPU CO3JaHUM OOBEKTA MTPU ITOMOUIH orepaTopa NEW.
[Tpu 00BsABIEHUN METOAA-KOHCTPYKTOPA HE YKa3bIBACTCS BO3BPAILAEMbIN THII.
KoHcTpykTOop HUYero He Bo3BpauaeT. Takke KOHCTPYKTOP MOXKET KaK HE UMETh
apryMeHTOB, TaK U IPUHUMATh HECKOJIBKO apryMeHToB. Eciu npu oObaBIeHUH
KJ1acca BooOIIE HE CO3aBaTh KOHCTPYKTOP, TO KOMITHJIAITOP CaM F€HEPUPYET
KOHCTPYKTOp IO YMOJTYaHUIO (OH 0e3 aprymeHToB). Eciu B ktacce co3gaTh
KOHCTPYKTOp C apryMEHTaMH, TO KOMITHJIATOP HE CO3[1a€T KOHCTPYKTOP 1O
ymoyanuto. Kiacc MoXeT UIMEeTh HECKOJIBKO KOHCTPYKTOPOB.

Huxe npuBenen npumep kiacca Point2D ¢ ABymst KOHCTpYKTOpamu:

class Point2D

{

private double x;
private double y;

public Point2D(double x, double y)
{

this.x
this.y
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}

public Point2D() { }

2.2.4 KnoueBoe cjaoBo this
KiroueBoe cioBo this mpencraisier ccbUlKy Ha TEKYIIHI 9K3eMIUTSIp Kiiacca.

public Point2D(double x, double y) {
this.x = x;
this.y = vy;




B xmacce Point2D oObsiBnieHs! 1Ba mois X 1 'y tuna double. Konctpykrop knacca
TaKKe UMeeT JiBa apryMeHTa X u 'y tumna double. UToObI KOMOMIISITOP MOHSII, K
KaKOMY X MbI oOpaliaemMcs Ui Kakoi X Mbl HMEEM B BUY, Mbl MOYKEM
HCIIOJIB30BaTh KIIF0YeBOE CJIOBO this. this.x 03HayaeT B TaHHOM cilydae, 4TO MbI
“MeeM B BHJIy TToJie X Kitacca Point2D.

2.2.5 THMuaan3aTopbl 00beKTOB U UX 0COOEHHOCTH
I[JISI HMHUIInaJIn3aluun 00BEKTOB KJIACCOB MOKHO IMPUMCHATbD HHUIHUAIIN3ATOPLI.
NHummanm3aTopsl NpeICTaBIAIOT Iepeiady B (PUTYPHBIX CKOOKaX 3HAUCHUI
JIOCTYIHBIM TIOJISIM ¥ CBOMCTBaM OOBEKTa:

public MainWindow()

{
Point2D point = new Point2D { x = 4, y = 6};

Mo>xkHO BBIACIUTD CIICAYIOMIUC 0COOCHHOCTH HHHUIUAJIN3aTOPOB!:

e C MOMOIIBIO0 MHUITHATN3AaTOPA MBI MOYKEM YCTaHOBUTH 3HAUCHUS TOJIHKO
JIOCTYIHBIX U3BHE Kjlacca IMoJiel U CBOMCTB 00bekTa. 1o T0KHBI UMETh
MoauduKaTop pocrymna public, 4ToObI OHU OBUTH TOCTYITHBI U3 JIF000H YacTu
IPOTPaMMBL.

e lHunmManu3aTop BBIOIHAETCS MMOCIE€ KOHCTPYKTOPA, O3TOMY €CJIU U B
KOHCTPYKTOPE, U B MHUILIMATIN3ATOPE YCTAHABIUBAIOTCS 3HAYECHHS OJHUX U
TEX e MOJIEW U CBOMCTB, TO 3HAUYCHHUS], YCTAHABIMBAEMbIE B KOHCTPYKTOPE,
3aMEHAIOTCS 3HAYEHUSMH U3 UHHUIMAIN3aTOopa.

e HMHunmanuzatopsl yn100HO MPUMEHATbH, KOT/ia MOJI€ WK CBOMCTBO Kjlacca
MPEJICTABISIET APYTrOM Kiiacc.

2.2.6 Co3nanue o0beKTa Kjaacca
Coznanue sx3eMIuisapa (00beKTa) Kilacca MPOUCXOAUT CICAYIOMIMM 00pa3oMm:

public MainWindow()
{
Point2D point = new Point2D(1, 10); // co3pann obbekT point
Knaccca Point2D

Person tom = new Person(); // cospganu obbekT tom knacca Person
tom.name = "Tom";
tom.Print();




2.2.7 QO0paieHue K MOJAM U MeTOIaM KJIACCOB
OOpariieHre K MOJIsIM H METOJaM 00BEKTa OCYIIECTBISICTCS YePE3 ONepaTop
«roukay. [Ipu oOpameHny kK METOAy BHYTPH CKOOOK MEPEUUCIISIOTCS TapaMETPhI
MeToa (MM OCTaBIIIOTCS MyCThIE CKOOKH).

public MainWindow()

{
Point2D point = new Point2D(1, 10);
point.ShiftX(3); // obpawenne k metony ShiftX knacca Point2D

J11s1 97IeHOB KJlacca MOTYT UMEThCS pa3HbIe IpaBa goctymna. OHU 3a7ai0TCs TPU
0OBSIBIICHUH KJIacca MPH MOMOIIHU MOJIU(PUKATOPOB BUIIUMOCTH, Hapumep, public
u private. Ecim mpaB Hej0CTaTOUHO, TO OOpalleHUe K YIeHY Kacca MPUBEACT K
OIITNOKE KOMIIUJISIIHH.

public MainWindow()

{
Point2D point = new Point2D(1, 10);
point.ShiftX(3); // monycTumbii BLI3OB MeToAa
point.x = 7; // HeponycTumoe obpaweHue K MoJw

}

2.3 UML nuarpammbl

UML (anrn. Unified Modeling Language — yHupuImupoBaHHbBIN S3bIK
MOJICTUPOBAHUS) — SI3BIK TPaUUECKOTO OMUCAHUS 11 00BEKTHOTO
MOJICIUPOBAHUS B 00J1aCTH Pa3pabOTKK MPOTPAMMHOTO 00eCTieueHus, st
MOJICTUPOBAHUSI OM3HEC-TIPOIIECCOB, CHCTEMHOT'O TPOCKTUPOBAHUS U
OTOOpPaKEHUS OPTaHU3AIIMOHHBIX CTPYKTYP.

B UML ucrnons3yroTcs caeayronme BUIbl JUarpamm:
e JImarpamma mpeneaeHTOB IIPECTABIACT COOOM MPOCTOM CIOCO0
BU3YaJIBHOTO MIPE/ICTABICHHUS OCHOBHBIX BO3MOXHOCTEH pa3pabaThiBaeMoOro

IPOrpaMMHOTr0 OO€eCIeueHus WK IpoLecca.
[Tpumep nuarpamMmsbl MPELEACHTOB, OMUCHIBAIOIUN (YHKIIUA TEKCTOBOTO

penakropa:

CoxpaHnTe dMaun

Mone308aTens




Jlnis onucanus pyHKUMNA UCTIONB3YIOTCS ACUCTBYIOIIEee TUI0 (0003HAUEHHOE
YeJI0BEKOIO00HOM Purypoit), nperenaeHTsl (0003HaYEeHHbBIE OBaJlaMU) U
aCCOIMATUBHBIC CBS3H.

CnemyeT OTMETUTD, YTO JIEUCTBYIOIIUM JIUIIOM MOKET SBJISITHCS HE TOJIBKO
MI0JIB30BATENh, HO ¥ IPOTPAMMa, IPOTPAMMHUCT, CTICITHAIACT CITY>KObI TEXHUYIECKON
MOJJEPAKKHU U T.J. A Ha OJTHOW THArpaMMe MOKET IMIPUCYTCTBOBATH MHOKECTBO
JIEVCTBYIOIIUX JIULI.

[ToMMMO accOLIMATUBHBIX CBA3€M CYIIECTBYIOT:

— HampaBJICHHbIE accolMaluu (JIMHUA CO CTpelKkod) — B sIBHOM (opme
YKa3bIBAIOT XapaKTep OTHOLIEHUN MEXAY MpEIeICHTaMU;

— 3aBHCHUMOCTH — YKa3bIBAlOT HAa 3dBUCHUMOCTH MCIKAY ITPCLHCACHTAMM,

— 00001IeHs — YKa3pIBalOT Ha BXOJXKJICHHE YaCTHOrO Ipele/ieHTa B Ooiiee
OOIIIHH.

CoxpasnTe hawn

extend

CoxpanuTs hann kak..

Monk30BaTens include

Buifpats dopmart

B nanHOM mpuMepe omnucaH NpeleAeHT paciupeHHON QYyHKITNN «COXPAHHUTD
daiin». s ykazaHus TOTo, 4TO coxpaHeHue ¢aiina ¢ BbioopoM opmara
COJIEPKUT B ceOe BLIOOP (hopmaTa U SIBJISIETCS paCIIUPEHUEM CTaHIapTHOM
byHKUIMU coXpaHeHus (pailiia, UCIOJIb3yeTCsl OTHOIICHHUE 3aBUCUMOCTH.

A

MNons308aTens

PenakTuposaxue

Buidop wipudTa

Ha nanHoO# muarpamMme moka3aHo, 4TO BBOJ TEKCTa ABJISETCS YACTHBIM CIIydaeM
penakTupoBaHus (aitina, a BBOJ CBsA3aH ¢ BbIOOpOM mipudTa (0€3 yKazaHus TUTIa
cBsi3u). CremyeT MoOMHUTB, YTO AHarpamMma MpereieHTOB T0JDKHA ONMCHIBATh
obmme pyHKIMOHATBHBIE BO3MOXHOCTH pa3padaThiBa€MOi MPOTrpaMMbl WITH



CHCTCMBbI, a TAKIKC (I)YHI[aMeHTaJ'II)HI)Ie 3daBUCUMOCTHU MCXKIY MMPCUCACHTAMU, HC
AKICHTHUPYA BHUMAHHA HAa ACTAJLIX PCaIN3alluN IIPOLCCCOB U I[CﬁCTBYIOHIHX JINII.

e JImarpamMmma JesiTeIbHOCTH SBJIIETCS albTEPHATUBON NIPEICTABICHUIO
IIPOLIECCOB B BUJIE OJIOK-CXEM U UCIOJIb3YETCs JUIsl OUCAHMS
MOCJIEOBATENBHOCTH JEUCTBUNA U BBIOOPOB. COCTOUT U3 CAEAYIOIINX
DJIEMEHTOB:

-
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— Hayajo mpoiiecca — 0003Ha4aeT CTapT OMKUCHIBAEMOI0 MPOIIEcca, MOKET HE
COBMNAJATh C HAYaJIOM PabOThI MPOrPaMMBbI WM TI100aTLHOTO MPOIECCa;

— JEHCTBHE — COAEPKHUT B ceOe OmucaHue IEHCTBUI Ha TEKyLIeM JTare
BBITIOJIHEHHUS aJITOPUTMA;

— peuieHue — Kak M Ha OJOK-cxeMax o0O3HayaeTcss poMOOM, OIHAKO He
CONIEP)XUT B cebe Tekcta. TekcT yCIOBUIl BETBICHMS YyKa3bIBaeTcs Ha
UCXOJSAIIMX U3 PEIIEHUS YIPABISIIONINX [TOTOKAX;

— YOpaBJIAIOIIMKA TOTOK — YKa3blBa€T IOCJIEAOBATEIBHOCTD BBIITOJIHEHHUS
JICHCTBUM;

— paszzelieHue — Hayajo 0J0Ka HEe3aBUCHMBIX OTepallnii;

— COEIMHEHUE — 3aBepluIeHre 0J10Ka HE3aBUCUMBIX OIEpallui;

— 3aBEpUICHHE NpoLEecca — OKOHYAHHE ONMHMCHIBAEMOrO MPOLECCA, MOXKET HE
COBIAJIaTh C OKOHYaHUEM PaOOThI IPOrpaMMBbl UM I100aIBHOIO IpoLecca.



Beiie n300paxxeH npumep OMMCAaHMs MIPOLIEcca 3aKa3a TOBapa 4epe3 UHTEPHET-
MarasyH IIpy IIOMOIIM AXarpaMMBl 1edaTelbHOCTH. Ha npencrasieHHOM
Juarpamme JIeMCTBUS PACTIONOKEHBI B IBYX 00J1acTsAX, 0003HaYarOIMX
JEHCTBYIOLIUX JIUL, YYaCTBYIOLIUX B Ipolecce 3aka3a. [logoOHoe npeacraBieHue
HE SIBJISIETCS 00s13aTENIbHBIM IIPU COCTaBICHUH JUarpaMMbl JESITEIbHOCTH, OJTHAKO,
B JAJIbHEHMIIIEM, MOXKET YIIPOCTUTH CO3/IaHUE JUArpaMMBbl ITOCIIEIOBATEIBHOCTH.
[Tpenmnonaraercs 4To onepanuy 1Mo yBeIOMIICHHUIO [10JIb30BATENS], OOHOBICHUIO
KaTajora u OTTpy3KH TOBapa, MOTYT OCYILIECTBIATHCS OJHOBPEMEHHO, IIOCKOJIBKY
HE3aBHCHUMBI IPYT OT Apyra. JIeHCTBHE «OTIIPAaBKa TOBAPa» SIBIACTCS
00OOIIEHHBIM U MOXET OBITh MPEICTABICHO B BUJIE OTJCIBHOMN UarpaMMbl, €CIIH
3TO HEOOXOUMO I MOHUMAHUS MOACTUPYEMBIX MpolieccoB. CiaenyeT MOMHUTD,
YTO AMarpaMma JesTENbHOCTH JOJDKHA ONMCHIBATH MOCIIEI0BATENIBHOCTD JEMCTBAN
Y BBIOOPOB B MPOLIECCE BBINIOJIHEHUS HEKOETO MPOLECCca, HE aKUEHTUPYS BHUMAHUS
Ha KJ1accax, IOJIAX U METOAax.

e JImarpamMmma KjaccoB - 1uarpaMma si3blka moaenuposanuss UML,
JEMOHCTpUpYIoIas OOLIYI0 CTPYKTYPY UEpPApXUU KIIACCOB CUCTEMBI, HX
KooIepanuii, arpu0yToB, METOJI0B, UHTEP(PEICOB U B3aUMOCBS3EH MEXKIY
HuMH. [IIupoko npumeHseTcs 11 JOKYMEHTUPOBAHUS U BU3YyallU3aLuU
MH(POPMALIMOHHBIX CUCTEM.

OCHOBHOM CTPYKTYPHOM CYIIHOCTBIO B IHArpaMMax KJIACCOB SIBJIIETCS KJIacc.
Kuace — 310 onrcanne Habopa 0OBbEKTOB C OJJUHAKOBBIMU aTpHOyTamu,
orepalusiMH, CBI35IMU U CeMaHTUKOH. [ 'paduuecku kimacc uzoOpakaercs B BUAE
OpSIMOYTOJIBHUKA, Pa3felIeHHOro Ha 3 0J0Ka rOpU30HTAIbHBIMU JTUHUSIMU:

— WM KJ1acca;
— arpubyThl (CBOMCTBA) Ki1acca;
— ormnepanuu (MeToIbl) Kiacca.

Kaxxaplii kj1acc 10JKeH 00J1a/1aTh UMEHEM, OTJIMYAIOIIUM €T0 OT IPYTUX KJIacCOB.
OOBIYHO UCTIONB3YIOTCS KPATKHME UMEHA, OTPAKAIOIIME OMICHIBAEMYIO CYIITHOCTD.
Kaxxmoe ciioBo B MMEHU KJ1acca TPaIUIIMOHHO MUIITYT C 3arJlaBHON OYKBBI,
Harpumep Sensor win J{aTyuk.

ATpuOYT (CBOMCTBO) IPEACTABISAECT HEKOTOPOE CBOMCTBO MOJICIIUPYEMOI
CYILIHOCTH, KOTOPBIM 00JIaJIal0T BCe 0OBEKTHI IaHHOTO Kiacca. Kimacc moxer
UMETh JTI000€ YMCII0 aTpuOyTOB WM HE UMETh HHU OfHOTO. B mocneaHem ciydae
0JI0K aTpUOYTOB OCTABJISIOT IYCTHIM.

Onepauusi (MeToa) — 3TO pean3alus MeToaa kinacca. Kitacc Moxxet umets aro0oe
YUCJIO Oorepaluii 1n0o He UMEeTh HU OJJHOM. YacTo BBI30B Olepalni 00beKTa
U3MEHSET ero aTpuoOyThl. Kilacc MOXKeT UMETh JIF00O0€ YHUCIIO omepaluii 1ubo He
UMETh HU OTHOM. ['padmuecku onepanuu npecTaBiIeHbl B HIPKHEM 0JI0Ke
OMHCaHMs Kjacca. MOXKHO cieruUIIMpoBaTh ONepaInio, yCTaHaBINBas €€
CUTHATYPY, BKJIIOUYAIOILIYO UMs, TUIl ¥ 3HAYECHHE IO YMOJIYAHUIO BCEX MApPaMETPOB,
a MPUMEHHUTENbHO K (QYHKIMSAM — TUIl BO3BPAILIA€MOTr0 3HAUECHHUS.

N306paxas kiacc, He 0053aTeNbHO MOKa3bIBaTh Cpa3y BCe €ro aTpuOyTh U
ornepanuu. [1Jiss KOHKPETHOTO MPECTABICHHS, KaK MTPABHUJIIO, CYIIECTBEHHA TOIBKO



4yacTh aTpUOyTOB M onepanuil kjaacca. B cuity 3TUX NpUYMH T0MyCKaeTCs
YIPOILEHHOE MPEACTABICHUE KJIacca, TO €CTh ISl TPapUUecKOro NpeacTaBlIeHUs
BBIOHMPAIOTCS TOJIBKO HEKOTOPBIE U3 €ro aTpuOyToB. Eciii MOMHMO yKa3aHHBIX
CYLIECTBYIOT Jpyrue aTpuOyThl U ONEPALNH, BBl JAETE 3TO MOHATH, 3aBEpIIas
KQKJIbIM CIIUCOK MHOTOTOYHEM.

Sensor

- temperature: int

+ getTemperature(): int

+ setTemperature(value: int)

B3aumMocBA3b (OTHOILIEHHE) - 3TO OCOOBIN THIT JOTUYECKUX OTHOIICHUN MEXTY
CYIIHOCTSIMH, TTIOKa3aHHBIX Ha JHarpaMmax KiaaccoB U 00bekToB. B UML
MIPEJICTABJICHBI CICAYIONIME BUJIbI OTHOIIICHUM:

Wwms B3aumocsasu | Onucanue IIpumep
u rpaduyueckoe
o0003HaueHue
Accornuanus MIOKAa3bIBAET, YTO OOBEKTHI
OJIHOM CYITHOCTH (KJ1acca)
CBASAHBI C 00BeKTaMH Henosek ——yunTcA B——= LWkona
JPYTOH CYIITHOCTH TaKHM
00pa3om, 4TO MOXKHO
nepeMenaTbesi OT 00HEKTOB
OJIHOTO KJIacca K Jpyromy
Hacnenosanue MOKa3bIBAET, YTO OJHH U3

>

JIBYX CBSI3aHHBIX KJIaCCOB
(ToaTHM) SIBISETCS YaCTHOU
dbopmoit

Ipyroro (HajaTura)

HenoeeklzYHueepCoHTETA

AN

CTYOEHT MpenogaeaTens




Peanuzanus/

OTHOLICHHEC MCIKIY

MMruteMeHTanus | kmaccaMu, B KOTOPOM OJIUH <<Interface==>
"""""""""""" P | u3 Hux (KIMEHT) peanusyer neep
MOBEJACHHUE, 3aJIaHHOE + BOCMpOMzEECTH()
+ OCTAHOBMTE()
APYTUM (HOCTaBHII/IKOM) + MOCTABMTE Ha Nayay()
T L~ W%
CD-nneep DVD-nneep MP3-nneep
3aBUCUMOCTD CBA3b HUCIIOJIB30BaHMUsI,
------------------------- > | yKa3pIBaromas, 4To ABTOMODHAL
HU3MEHEHHE CTeIuDUKAIIAMA R
OJTHOHM CYIITHOCTH MOYKET * poyissoAnTEnS
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2.3.1 llpumep ucnoan3oBannss UML nmarpammel kiaccon

Hwmxe npusegena UML nuarpamma kimacca Point2D:



Point2D

- X: double
- y: double

+ Point2D(x: double, y: double)
+ ShiftX(value: double)
+ GetDistance(point: Point2D) : double

JlaHHO¥ nuiarpaMme Kiacca OyIeT COOTBETCTBOBATH OmpeesieHue kiacca Point2D
B IIpOrpamMmmMe:

class Point2D

{

private double x;
private double y;

public Point2D(double x, double y)
{

this.x
this.y

X5
'

}

public ShiftX(double value)
{

}

X += value;

public double GetDistance(Point2D otherPoint)

{
return Math.Sgrt(Math.Pow(x - otherPoint.x, 2) + Math.Pow(y -

otherPoint.y, 2));

2.4 CTpPyKTYpHBI
Hapsiny ¢ kimaccaMu CTpYKTYpPBI PEJCTABISAIOT €IIe OJIUH CIIOCO0 CO3AaHus
COOCTBEHHBIX THIIOB JAaHHBIX B C#. boiee Toro MHorue IMPUMHUTHUBHBIC THIIbI,
Harmpumep, int, double u T.4., o cyTH ABIAIOTCS CTpyKTypamMu. CTPYKTYpHI
OTHOCATCA K THITY 3HAYCHUSA, a KJIACChI K CCBIJIOYHOMY THUITY.




2.4.1 OnpenesieHne CTPYKTYPHI
Jlns onpenenenns CTpyKTypbl IPUMEHSIETCS KIIFOYEBOE CI0BO Struct:

struct uma_cTpyKTyphl

{
}

// 2NnemMeHTbl CTPYKTYpbl

[Tocne crnoBa struct uaeT Ha3BaHUE CTPYKTYPHI U J1ajiee B PUTypHBIX CKOOKaxX
pa3MEeIarTCs JIEMEHTBI CTPYKTYPBI - MOJIsl, METOJIBI U T.[I.

Hampumep, onpenenum CTpyKTypy, KoTopasi OyAeT Ha3bIBaThCs Person u kotopas
OyJIeT Mpe/ICTaBISATh YEIOBEKa:

struct Person

{
}

Kak u kiaccel, CTpyKTypbl MOTYT XpPaHUTh COCTOSIHUE B BUJIE MOJIeH (IEPEMEHHBIX )
U OTIpEeJIeNATh MOBEICHHE B BUAE MeTOI0B. Hanpumep, 100aBUM B CTPYKTYpY
Person napy nosieii 1 METOA:

struct Person

{
public string name;
public int age;
public void Print()
{
Console.WriteLine($"Uma: {name} Bo3pacT: {age}");
}
}

B nanHOM cityuae onpeneseHsl AB€ IEPEMEHHBIE - name U age Il XPaHCHUS
COOTBETCTBEHHO MMEHHU M BO3pacTa YesIoBeKa U MeToj Print 1uist BEIBOAA
nH(popMauu 0 YeI0BeKe Ha KOHCOJIb.

2.4.2 Co3nanue 00beKTa CTPYKTYPbI

2.4.3 UHnnuaau3anms ¢ NoMoOIbI0 KOHCTPYKTOpa
JI71s1 uCTIOIb30BaHuUs CTPYKTYPBI €€ HEOOX0AMMO MHUIIUAIU3UPOBATh. J1ist
WMHULMATIU3ALNUN CO3/IaHUS 0OBEKTOB CTPYKTYPBI, KaK U B ClIy4ae C KJIacCamH,
IIPUMCHSIETCS BBI30B KOHCTPYKTOpPA C OI€paTopoMm NEW. I[ame €CJIX B KOJEC
CTPYKTYPBI HE ONPEAECIICHO HUA OJTHOTO KOHCTPYKTOPA, TEM HE MEHEE CYILIECTBYET
KaK MUHUMYM OJIMH KOHCTPYKTOP - KOHCTPYKTOP I10 YMOJIYAHUI), KOTOPBIX




TEHEPUPYETCS KOMIMISATOPOM. DTOT KOHCTPYKTOP HE MPUHUMAET NapaMETPOB U
c03/1a€T OOBEKT CTPYKTYPHI CO 3HAUEHUSMU IO YMOJTYAHHUIO.

Hampumep, coznagum o0beKT CTPYKTYphI Person ¢ momoiibo KOHCTPYKTOpa 1Mo
YMOJTYaHUIO:

Person tom = new Person(); // Bbi30B KOHCTpyKTOpa
tom.name = "Tom"; // W3MeHAeM 3Ha4yeHue Mo YMONYaHuKW B MNosie name
tom.Print(); // Wma: Tom Bo3pacT: ©

struct Person

{
public string name;
public int age;
public void Print()
{
Console.WriteLine($"Uma: {name} Bo3pacTt: {age}");
}
}

B nanHom cityuyae cosnaercst o0bekT tom. /{7151 ero co3paHus BeI3bIBAETCS
KOHCTPYKTOpP MO YMOJIYAHUIO, KOTOPBI YCTaHABIMBAET 3HAUCHHUS 110 YMOTYAHHUIO
JUTst ero noJiei. J{Jis YMclIoBbIX JaHHBIX 3TO 3HaueHue 0, mo3Tomy nosje age Oyaer
uMeTh 3Hauenue 0. st ctpok 3710 3HaueHue null, koTopoe yka3bpiBaeT Ha
OTCyTCTBUE 3HaueHus. Ho nanee, ecinu nosst 1OCTYNHbI (2 B JAHHOM clly4dae
MOCKOJIbKY OHU UMEIOT MOou(puKkaTop public OHU TOCTYIMHBI), MBI MOXKEM
M3MEHUTh UX 3HaUeHUs. Tak, 371eCh MO0 name npucBanBaercs crtpoka "Tom".

2.4.4 HenocpeacTBeHHAsI HHUIIMAJIM3AIIMS TOJIeH
Ecnu Bce moJist CTpYKTYpBI IOCTYIHBI (KaK B CiIydae C MoJIIMU CTPYKTYphI Person,
KOTOPBIi nMeroT Moaudukarop Public), To cTpykTypy MOKHO HHUIIHATU3UPOBATh
0e3 BbI30Ba KOHCTPYKTOPA. B 3TOM ciiydae HeoOX0AUMO MPUCBOUTH 3HAYCHHUS
BCEM IOJIIM CTPYKTYPBI Mepe.T OAyISHUEM 3HAUCHHUH MoJIeH 1 00paleHreM K
METOaM CTPYKTYPBHI.

Person tom; // He Bbi3biIBAEM KOHCTPYKTOP WHUUMANU3AUMA Mnonei

tom.name = "Sam";
tom.age = 37;

tom.Print(); // Wma: Sam Bo3pacT: 37

struct Person

{




public string name;
public int age;

public void Print()
{

}

Console.WriteLine($"Umsa: {name} Bo3pacT: {age}");

2.4.5 UHuuuaau3anmsi moJjiei mo yMoa4aHuIo
Crout OTMETUTD, UTO HauuHas ¢ Bepcuu C# 10, Mbl MOXKEM HaNPAMYIO
WHULMAJIU3APOBATh NOJIA CTPYKTYpHI npu ux onpeaenenuu (no C# 10 ato nenate
OBLIIO HENB35):

Person tom = new Person();
tom.Print(); // Wma:Tom Bo3pacTt: 1

struct Person

{
// VHUUManu3auua nosei 3HAYEHWSMM MO YMONYaHUKW - JOCTynHa c C#10
public string name = "Tom";
public int age = 1;
public Person() { }
public void Print() =>Console.WritelLine($"Wma: {name} Bo3pacT:
§age}");

O)IHaKO AaKE€ B 9TOM CJIydac, HCCMOTPA Ha 3HAYCHHA 110 YMOJIYaHUIO,
H€O6XOI[I/IMO SIBHO OIPCACIINTDL U BbI3bIBATb KOHCTPYKTOP, €CJIIN Mbl XOTHUM
HCIIOJIB30BAaTh 3THU 3HAYCHUA.

2.4.6 KOHCTPYKTOPBI CTPYKTYPHI
Kak u knacc, cTpykTypa MOXKET ONpeAeNiaTh KOHCTPYKTOpbl. Hanpumep, no6aBum
B CTpYKTYpy Person koHCcTpyKTOD:

Person bob
Person sam

new("Bob");
new("Sam", 25);

tom.Print(); // 111D Uma: Bo3pacT: ©
bob.Print(); // Wma: Bob Bo3pacTt: 1
sam.Print(); // Wma: Sam Bo3pacT: 25

struct Person

{

public string name;
public int age;

public Person(string name = "Tom", int age = 1)




this.name = name;
this.age = age;
}
public void Print() => Console.WritelLine($"WUma: {name} Bo3pacT:
{age}");
}

B nannom ciyuae B cTpyktype Person onpeneneH KOHCTPYKTOp C IByMs
napameTpaMH, ISl KOTOPBIX MPEIOCTABIEHbI 3HAYEHUS 10 yModaHus. OqHako
oOpaTtvuTe BHUMaHHUE Ha CO3JaHKE MEPBOT0 0OBEKTA CTPYKTYPHI:

Person tom = new(); // no npexHemy WUCNONbL3yeTcA KOHCTPyKTop 6e3
napameTpoB MO YMOJHaAHUI0
tom.Print(); // D Umac Bo3pacT: ©

31eCh NO-NPEKHEMY IPUMEHSAETCSI KOHCTPYKTOP MO YMOIYAHUIO, TOT1A KaK MPH
VHULMAIN3aIAN OCTAIBHBIX ABYX IIEPEMEHHBIX CTPYKTYPBI IPUMEHSETCS SIBHO
ONPEIEIICHHBIA KOHCTPYKTOP.

Opnnako HaunHas ¢ Bepcuu C# 10 MbI MOYKEM ONPEIeIUTh CBOM KOHCTPYKTOP 0€3
MapaMeTpoB:

Person tom = new();
tom.Print(); // Wma: Tom Bo3pacTt: 37

struct Person

{
public string name;
public int age;

public Person()
{
name = "Tom";
age = 37;
}
public void Print() => Console.WriteLine($"Wma: {name} Bo3pacT:
{age}");
}

Crout oT™MeTUTb, uTO A0 Bepcuu C# 11 npu onpeaeneHnn KOHCTPYKTOpa
CTPYKTYPY B HEM HEOOXOUMO ObLIO MHUITMATU3UPOBATE BCE TIOJIS CTPYKTYPHI,
HauynHas ¢ Bepcun C# 11 310 nenath HeoOs13aTeIBHO.

B ci1y4dac €CJIM HaM HCO6XO,Z[I/IMO BbI3bIBATb KOHCTPYKTOPHI C PA3JIMYHBIM
KOJIHUYCCTBOM IIapaMETpPOB, TO Mbl MOKEM, KaK U B CIIy4ac C KilaCCaMU, BbI3bIBATb
HX I10 OCIIOYKE:




new();
new("Bob");
new("Sam", 25);

Person tom
Person bob
Person sam

tom.Print(); // Wma: Tom Bo3pacTt: 1
bob.Print(); // Wma: Bob Bo3spacTt: 1
sam.Print(); // Wma: Sam Bo3pacTt: 25

struct Person

{
public string name;
public int age;

public Person() : this("Tom")
{3}
public Person(string name) : this(name, 1)
{1}
public Person(string name, int age)
{
this.name = name;
this.age = age;
}
public void Print() => Console.WriteLine($"WmAa: {name} Bo3pacT:
{age}");
}

KoHCTpyKTOpBI NTO-TIpE)KHEMY AOJKHBI HHULIMATU3UPOBATh 3HAUYCHUS BCEX IOJIEH,
OJIHAKO MOCKOJIBbKY MPH BBI30BE JIFOOOT0 KOHCTPYKTOpA LIEMOYKa BCE PABHO
3aKOHUYMTCS HA MOCJIEAHEM KOHCTPYKTOPE, KOTOPBIN BBIMTOIHAECT MHULIMATU3AIHIO,
TO MHUIMAIIA3ALIMIO MTOJIEW B APYTUX KOHCTPYKTOPAX MOKHO HE JE€NaTh.

2.4.7 KonupoBaHue CTPYKTYPbI ¢ NOMOIIBIO With
Ecnu Ham HEOOX0MMO CKONTUPOBATH B OJJUH OOBEKT CTPYKTYPbI 3HAYEHUS U3
Jpyroro ¢ HeOOJIBIIMMHU U3MEHEHUSMH, TO Mbl MO’KEM HCII0JIb30BaTh ONEPATOP
with:

Person tom = new Person { name = "Tom", age = 22 };
Person bob = tom with { name = "Bob" };
bob.Print(); // Wmsa: Bob Bo3pacT: 22

B nanHoMm citydae 00beKT bob monyuaer Bce 3HaueHHs 00bEKTa tom, a 3aTeM
nocJie oneparopa with B purypHbeIx ckoOkax yKa3bIBaeTCsl MOJIS CO 3HAUCHUSIMH,
KOTOPBIE MBI XOTHM H3MEHUTb.




