[MpoaBmHyTbIN CH#

AJITOPUTMBI U CTPYKTYPbI JAHHBIX.
I'pacpuuecknmt nHTEPDEIIC.




PeKypCcuBHble a/IFOPUTMbl U METOAbI

Pekypcusa — pyHaaMeHTaIbHOE IOHATHE B MaTeMaTHUKE U KOMIIbIOTEPHBIX
HayKax.

PeKypCHUBHBIN aJITOPUTM — aJITOPUTM, KOTOPBIH B mpoliecce paboThI
obparraercs K camomy ceoe.

PeKypCUBHBINA METOJ — METO/I, KOTOPBIU BbI3bIBaeT caM cebs1 (To ecTh
peain3yeT peKypCUBHbBIN AJITOPUTM).

PeKypCcUBHBIN aJITOPUTM HeE JTOJIXKEeH oOpaiiaThes K cede 10 0eCKOHEYHOCTH,
cJIe0BaTeIbHO, BasKHAS 0COOEHHOCTh PEKYPCHUBHOTO aJITOPUTMA — HAJTMYHE
YCJIOBUS 3aBEPUIEHUS, II03BOJIAIONIEE aJITOPUTMY IIPEKPATUTDh 00paIaThCA K
camomy ceoe.

Kpome Toro, peKypCcUuBHBIN aJITOPUTM JOJIKEH B IIpollecce paboThl TOCTUTATH
YCJIOBUA 3aBEPIIEHU.

PaboTy peKypCHUBHOTO aJITOPUTMA XOPOIIIO BU3YATU3HUPYET A€PEBO PEKYPCHUM.

MeTtoa «pa3aejai U BJaCTBYH». MHOTHE aJITOPUTMBI HCIIOJIb3YIOT
HECKOJIbKO PEKYPCHUBHBIX BHI30BOB (Uallle BCETO Ba) , KAXKAbIN U3 KOTOPHIX
paboTaeT ¢ YaCThIO BXOJIHBIX JaHHBIX. Takas peKypCcuBHAasI cXeMa IpeACTaBIIsIeT
co0O0l MOAXO0 «pa3aesadail u BjaacTBy» (divide and conquer) pa3paboTKu
aJITOPUTMOB.



YC/10BHbIX onepaTop ?:

YcnoBHbIN onepatop (?:) Bo3BpalllaeT OJHO U3 ABYX 3HAUEHUI B 3aBUCUMOCTHU OT
3HAUYEHUS JIOTUIECKOTO BhIPAKEHU:

ycaoBue ? NepBoe_BblparKeHME : BTOPOE_BblpaXKeHue
yC/I0BME — BhIpakeHHe JIOTHUECKOro THUIla (3HaueHUs ToJbKo true wim false),

ecJIt YCJI0BME NMeeT 3HayeHue true, To BhIYUCIIAETCA NEePBOE_BblIpAaXXEHME U
pe3yJIbTaT BHIUYUCIIEHUS ABJISIETCA PE3YJIbTaTOM BbIIIOJIHEHUS YCJIOBHOTO
oreparopa «?:»,

ecJId ycjioBue nuMeeT 3HaueHue false, To BbIuncsieTcss BTOPOE_BblpaXKeHUe u
pe3yJIbTaT BEIUNCIEHUS ABJISAETCSA Pe3yIbTaTOM BBIIIOJIHEHUS YCJIOBHOTO
oriepaTropa «?:».

NepBOE_BblpaXXEHUE 11 BTOPOE_BbIPaXKEHUE JIOJIKHBI OBITh OJHMHAKOBOTIO THUIIA
WJIH IOJI3KHO CyIIIeCTBOBATh HEABHOE IIPeo0pa3oBaHueE U3 OHOIO
THUIIA B APYTrOM.

Hampumep, BMecTo

if (x <0) result =-1; else result = 1;
MoO2KHO HaIuCcaTh

result =x<0?7-1:1;



==
CTPYKTYpbl

CTpYKTYpBI — 3TO TUIIBI 3HAYEHU, UMEeIOIINe YIeHbI (I10JI, METOIbI,
CBOMCTBa, KOHCTPYKTOPHI U T.II.)

CTpYKTYpBI OIIpeAesIA0TCA C IIOMOIIBIO KJII0UEBOTo cj1oBa struct.
struct StructName

{
... //YNeHbl CTPYKTYpbI

3
Hanpumep:
struct Pixel
{

int X;

intY;

Color PixelColor; //11n Color u3s System.Drawing
3

B 11€710M CTPYKTYPBI HCHOJIB3YIOT OOJIBIIYIO YaCTh TOT'O K€ CHHTAKCHCa, YTO U
KJIaCChl, OJHAKO OHU 00JIee OrpaHUYEHEI 110 CPABHEHUIO C HUMH.



OCo6EHHOCTU CTPYKTYP

« CTpPyKTYypHI ABJSIOTCA TUIIAMH 3HAaY€HUH, a KJIaCChl — CChLJIOUHBIMU TUIIAMU.

- B orsinune OT Kj1accoB, CTPYKTYPhl MOXKHO CO3/1aBaTh O€3 UCII0JIb30BaHUS
ormepatopa hew. OHaKO B 3TOM cJIy4ae IIpu oOpalleHuH K MO0 CTPYKTYPhI
OHO JIOJI>KHO OBITH IIPeJIBAPUTEIbHO HHUITUAIN3UPOBAHO, a IIPU 00pallleHuHn K
CTPYKTYyPE B I1eJI0M (B TOM YHCJIE U IIPU IIepeiaue CTPYKTYPhl B METO/) BCe
I10JIs TOJI>KHBI OBITH ITPEBaPUTEIbHO HHUITUAIN3UPOBAaHHI.

« B 006bsABIEHNU CTPYKTYPHI HOJIS HE MOTYT OBITh MHUITUAJIN3UPOBAHbI 32
HCKJII0UEeHNEM KOHCTAHT U CTaTUYECKUX I0JIEH.

- CTpyKTypa He MO’KET UMETh MOJIb30BATEILCKUU KOHCTPYKTOP 0O€e3 mapamMeTpOB
1 JIeCTPYKTOP. OTHAKO CTPYKTYPhl MOTYT UMETh KOHCTPYKTOPbI, UMEIOIITE
ImapaMeTphbl.

- IIpu ucnosib30BaHUU KOHCTPYKTOpPa 6€3 IapaMeTpOB MOJIsl CTPYKTYPhI
3aMO0JIHAIOTCA 3HAUYEHUSIMU TUTIOB 110 yMordaHuto (0 114 TUIIOB 3HaUeHU N
1 null 119 cChLIOYHBIX TUIIOB).

» CTpyKTypbl MOTYT PeaINu30BbIBAaTh NHTEP(EICHI.

« O[HAKO CTPYKTypa HEe MOKET ObITh YHAC/IE/IOBAHHOM OT APYTOU CTPYKTYPhI UJIN
Kjlacca U He MOKeT ObITh OCHOBOH JJIsI IPYTUX KJIACCOB.



OCoO6EeHHOCTU CTPYKTYP (OKOHYaHMeE)

« CTpyKTypbI He ABJIAIOTCS TUIIAMHU, AOIycKaIuMu 3HaueHue null. OHako ux
MOZKHO HCITIOJIB30BaTh AJIA CO3JaHUA TAKUX TUIIOB. HaHpHMep:
Pixel? pix = null; //06bsaBnaeTca nepeMeHHas pix TMna, AONYyCKawLWero 3Ha4YeHme
/ /null, KOTOpbIM NpoM3BEAEH OT CTPYKTYpbI TMMa Pixel

e CTpPYKTYpBbI KONIUPYIOTCA IIPU IIPUCBAaNBAHUU — BBINIOJIHAETCA KOIUPOBAHUE BCEX
JIAaHHBIX, a JII000e N3MeHeHYe HOBOU KOIIUU He BJIUseT Ha JaHHbIE B UCXOTHOU
KOIIUU.

« CTpyKTypbl KONUPYIOTCA IIPU Ilepejiave B MeTO/] 110 3HAUEHUI0 — BBIIIOJTHAETCA
KOIIMPOBaHUE BCeX JIAHHBIX B KOHTEKCT METO/1a, a JI0boe n3MeHeHe HOBOU KOTUH
He BJIMSET Ha IaHHBbIE B NCXOTHOU KOIINH.

« Utob6bl U3MEHUTH UCXOJHYIO CTPYKTYPY B METO/IE, HY>KHO ee IIepe/iaTh 110 CChLIKE,
HCII0JIb3Ys1 KJII0YeBOE CJI0BO ref.

- IIpu amkacte (upcast) k Tumy object (ymakoBka — boxing) B Kyde co3aeTcss O0BEKT C
II0JIEM THUIIA CTPYKTYPHI, B KOTOPOE KOIIUPYETCsS UCXO/IHASI CTPYKTYpa.

- IIpu mayakacre (downcast) o6paTHO B THI CTPYKTYPHI (pacrmakoBKa — unboxing)
11oJ1e 00'beKTa KOITUPYETCS B COOTBETCTBYIOIIYIO 00JIaCTh MAaMATH KOHTEKCTA.



CnNMCKu

List<T> — knacc u3 System.Collections.Generic, 3K3eMILIAPBI KOTOPOTO
IIpPeJICTaBJIAIOT cOO0U cobpaHue 371eMeHTOB Tuna T, JOCTYIIHBIX 10 UHAEKCY. B
OTJINYHE OT MAaCCUBOB, KOJTMYECTBO 3JIEMEHTOB CITHCKa HE 33/]a€TCA U MOXKET
U3MEHATHCS B IIPoIlecce paboThl MPOrPaMMBI.

Crrcku MOKHO 33/71aBaTh TaK:

var intList = new List<int> {2, 5, 0}; // cnn1coK ¢ uenbiMmn uncnamm 2, 5, 0
var strList = new List<string>(); // nycToM cnMcoK CTpokK

OcHoBHbIE cBolicTBa: Count (umcsio ayieMeHTOB B ciiucke), Capacity (umciio
3ape3epBUPOBAHHEIX 3JIEMEHTOB JJIs1 XPaHEHUS CIIICKA B IIAMSITH)

OcHOBHBIE METObI:

Add(elem) — mobaBuTh 351eEMeHT elem B KOHell CIIHCKa

Insert(i, elem) —BcTaBKka ayiemeHTa elem 1o UHAEKCY i

Remove(elem) — yaansieT iepBoe BXOXKAeHMeE 3JIeMeHTa elem u3 crmcka
RemoveAt(i) — ynasnser ajieMeHT CIIMCcKa, HaXOAAIUNC 110 UHAEKCY i
Clear() — ynanser u3 crmcka Bce 2J1eMEHTHI

K siemMeHTaM CIIECKa MOXKHO 0OpaIiaThCs 110 HHEKCY
var n = intList[0] + intList[1];



CnoBapm

Dictionary<TKey, TValue> — kjacc, 3K3eMILISIPbl KOTOPOT'O IIPEJICTABISIOT KOJLJIEKIIHUIO
nap kiawu-sHadeHue TUNoB TKey u TValue cooTBeTCTBEHHO.

Kak/ipIii KJTIOU B CJIOBape J0JIKeH ObITh yHUKAJIBbHBIM. Kittou He MoskeT ObITh Null, HO
3HAUEHHE MOXKET ObITh, eCJIN TUII 3HaueHus | Value siBjisieTcss CChJIOYHBIM THIIOM.

3aaaTh CJI0Bapb MOKHO TaK:
var dict = new Dictionary<string, int>();

OcHoBHBbIe cBoricTBa: Count (umciio s1eMeHTOB), Keys (KoJIeKIHs KTIoueli),
Values (kostekus 3HaueHuHn ).

OcHOBHBIE METO/bI:

Add(key, val) — mobGasiisieT 3HaueHue val 110 yKazaHHOMY K04y Key
ContainsKey(key) — ormpeziesisieT, COAEPKUTCS JIN YKa3aHHbBIN KJIIOY B CJIOBape
ContainsValue(val) — ompegenser, coep:KUTCA JIU YKa3aHHOEe 3HaUeHHE B CJIOBape
Remove(key) — ynasnseT ajieMeHT coBaps 1o Kitouy key

Clear() — ynanser Bce ajieMEHTHI CJIOBApA

K siemeHTaM cioBapsi MOKHO 0OpaIaThbCsA Mo K4y, HallpUMeEDP:
dict["abc"] = 5; //paboTaeT Kak dict.Add("abc”, 5), ecam Kntoya "abc” HeT uaun
/ /IU3MeHAEeT 3HaYeHue Mo K4y "abc” Ha 5, ecan TaKoU KoY ecTb



Stack<T> — ksace, 5k3eMIIAPHI KOTOPOTO MPEICTABIIAIOT KOJUIEKITHUIO
IIepeMeHHOTO pa3Mepa 3JIEMEHTOB TUIla T, 0OCIY>KUBAEMYIO 110 IIPUHITUILY
«TIOCJIEHUM IIpUIIIeT — MepBbIM BbiIien» (LIFO).

Crexu MO>KHO 3a/1aBaTh Tak:

var strStack = new Stack<string>(); // nycToM cTeK CTpoK

var intStack = new Stack<int> (new int[] {2, 5, 0}); // cTeK c uenbimmn
// ymcnamm 2, 5, 0

Crek nuMmeeT ecBoucTBO Count — YmCIIO 3JIEMEHTOB B CTEKE.
OcCHOBHBIE ME€TO/bI:
Push(elem) — noGasiser aiemeHT elem B cTek

Pop() — Bo3BpallaeT mocjaegHU 100aBIeHHBIN 3J1€MEHT, YIaJIss ero U3 cTeKa.
EcJIu cTeK IIyCT, TO 3TOT METO/ BEI30BET OIINOKY BBIIIOJIHEHUS
InvalidOperationException

Peek() — Bo3Bpaimaer nocjieiHuM J00aBJIEHHBIN 3JIEMEHT, HO HE yIa/IseT ero
13 CTeKa

Contains(elem) — omnpezessieT, BXOAUT JIK 3JIEMEHT €lem B CTek

Clear() — ymanser Bce 271eMeHTHI U3 CTEKA



R\
Ovepeam

Queue<T> — kiace, 3K3eMILIAPBI KOTOPOT'O MPEICTABIIAIOT KOJIJIEKIIUIO
IIEpEMEHHOT0 pa3Mepa 3JIEMEHTOB TUIIA T, 00C/Iy>KUBaeMyI0 110 IPUHITUAITY
«IIEPBBIM IIpHUIlles — mepBbIM Bhimen» (FIFO).

Ouepenu MOKHO 3a71aBaTh TAK:

var strQ = new Queue<string>(); //nycrtaa o4yepenb U3 CTPOK

var intQ = new Queue<int>(new int[] {1, 0, 2}); //o4epeab uenbix yncen,
/ /B KOTOpPYIO nocaefoBaTe/IbHO MOMELLEHbI 3/1eMEeHTbl MacCUBa

Ouepenb numeeT cBoHMCTBO Count — YICIO 3JIEMEHTOB B OUEPE/I.
OcCHOBHBIE METOBI:
Enqueue(elem) — mobasnsier asieMeHT elem B KoHell ouepeau

Dequeue() — Bo3BpalllaeT NepBbIU 3JIEMEHT OUEPEAU U yAAIAET €T0 U3 OUEPE/I.
Eciu ouepensp IycTa, TO 3TOT METO/T BEI3OBET OITUOKY BBITIOJTHEHM S
InvalidOperationException

Peek() — Bo3Bpaiiiaet nepBbIii 3JIEMEHT OUEPEU, HO HE YIAJIAET €rO0.
Contains(elem) — onpepenserT, BXOAUT JIid 3JieMeHT elem B ouepesib

Clear() — ymanser Bce a71eMeHTBI U3 OUepean



/1’ KeHepUKM — YHUBEpCaJibHbIe
MM 0000OLLEHHbIE KNaCChl

JI>KeHepUKU MHKATICYJINPYIOT OIEPAIlNU, HE OTHOCAIIUECS K KAKOMY-JIN0O0 OIIpeeIEHHOMY
TUILY JAHHBIX.

[IpumepamMu JKeHEPUKOB MOTYT CJIYKUTh U3yUYeHHbIE paHee KOJIJIEKIINY TaKHe,
KaK CIIICKH, CJI0BapH, cTeku B ouepeau u3 System.Collection.Generic.

Takue onepamnuu Kak Jo0aBieHHE 3JIEMEHTOB B KOJJIEKITUIO WJIN UX yAaIeHHe
OCYILIECTBJIAIOTCA OJIMHAKOBO BHE 3aBUCUMOCTH OT TUIIA XPAHAIIMUXCA JAHHBIX.

HpI/I CO31aHUU cOOCTBEHHBIX JKEHEPUKOB C/ZIEAYET YUUTBIBATDL CJIEAYIOIIEE:

* Kakmue TUIThI IpeoOpa30BhIBaTh B IIapaMETPHI,

°* KaKH€ OI'paHUYECHUA IIDUMEHATD K IIapaMe€TpaM THUIIOB,

 CJIEAYET JIU Pa3/eisaTh OBeJIEHNE JixKeHepUKa Ha 6a30BbIe KJIaCChl M MTOAKJIACCHI,
¢ CJIeQyeT JIU PeaJIn30BbIBATH OJINH WU HECKOJbKO YHUBEPCATbHBIX UHTEP(DENCOB.
ITpumep:

public class MyGenericClass<T>

public T Data {get; set;}
} public string Description {get; set;}

3neck T — mapametp tuna. CrorictBo Data xpauut 3Hauenue (uam 00beKkT) Tuma T.



OrpaHn4yeHMa napaMeTpoB TMNA

HpI/I OIIpeAcJICHUHU X KEHEPHUKAa MOXHO OI'PaHUYUTDb BBl TUIIOB, KOTOPbIE MOTYT
HCIIOJIb30BATHCA B KAUYECTBE aPIryME€HTOB THIIA.

HpI/I IIOIIBITKE CO34aTh OK3EMILJIAP KJyiaCCa C IIOMOIIIbIO THIIA, KOTOprfI HE JOIIYyCKAaEeTCA
OIrpaHHYC€HHUEM BO3HUKAET OIIINOKa KOMIIMJIATIH.

OrpaHuveHUs ONMPeEJIETAI0TCA C IOMOIIBIO KJII0UEBOTO cJIoBa where

where T: struct — T goymkeH UMeTh THII 3HaYEHUA. J[0IycKaeTcsa yKa3aHue JII000ro
tuia 3HadeHus, kpome Nullable.

where T : class — T o/3keH UMETh CChIJIOUHBINM THII; 3TO TaK)Ke PaCIIPOCTPaHsIeTCs
Ha TuM J1I0O0ro Kaacca, naTepdeiica, fejierara Wil MaccuBa.

where T : new() — T 10/2KeH HUMeTh OTKPBITHIN KOHCTPYKTOP 0€3 IapaMeTpoB.
IIpu UCII0Ib30BAHUHU C APYTUMHU OTPAaHUUEHUSIMU OTPaHUUYeHNe
new() JOJIKHO YCTaHABJIMBATBHCA MOCETHUM.

where T : <base class> — T aABAATHCA WU OBITHh IPOU3BOHBIM OT YKa3aHHO
6a30BOTO KJ1acca.

where T : <interface> — T o/KeH ABJAATHCA WIH PEAIN30BbIBATH YKa3aHHBIN
uHTep@eric. MOXXHO YCTaHOBUTh HECKOJIBKO OTPAHUUEHUH
nHTepderca. OrpaHUYUBAOIINU UHTEPDEUC TaKKE MOXKET
OBITH YHUBEPCATbHBIM.

where T : U — T zoykeH coBOaaaTh ¢ mapaMmeTpom Tuna U, uiau O6bITh IPOU3BOAHBIM OT
HETO.



/leneratbl

Jeserar - 5TO TUII, KOTOPBIN NIPeCTaBIAAET COOOM CChIJIKY Ha METO/
C OIpe/eJIeHHBIM CIIMCKOM IIapaMeTPOB U BO3BPAIl]a€MbIM TUIIOM.

Henerat onpezesieTcs: Mpy IIOMOIIH KItoueBoro cjioBa delegate. Hanpumep:
public delegate int UnaryOperation(int x);

[Ipu co3aHUU HK3EMILIAPA JIEJIEraTa 3TOT IK3EMILIAP MOXKHO CBA3ATH C JIObIM
METO/I0M C COBMECTHMOM CUTHATYPOH M BO3BpalllaeEMbIM TUIIOM. BriocjiezicTBUM 5TOT
METO/1, MO’KHO BBI3BAaTh C IIOMOIIIbIO S3K3EMILISAPA Jiejierara.

JlesieraTbl UCIIOIb3YIOTCA [JIst OLIPE/IEJIEHNS] METOL0B OOPaTHOTO BBI30OBA (TO €CTh
KOT/Ia MCHOJIHSEMbIN KOJI IepeJaeTcs B KAUeCTBE OTHOTO M3 ITapaMeTPOB APYToro Kojia),
B YaCTHOCTH, JJIs Iepeladyd METOJOB B KA4eCTBE apTyMEHTOB K JIPYTUM METOaM.

OcHOBHBIE cBOMCTBA AeJjerara (Kak Tuia):

Method — yka3zartesb Ha MeTO/I

Target — ykazarejib Ha O0OBEKT /I JUHAMHYECKOTO METO/A

TouHOE COOTBETCTBHE METOAOB THUILY JiejieraTa He Tpebyercs (BaApHuaTHBHOCTD):

e MOXKHO CO3/IaBaTh DK3EMILISIP JiejieraTta ¢ METOA0M, THII BO3BPAIlaeMOro 3HAUEHH
KOTOPOTO HESIBHO HACJEAYIOT OT THUIIa BO3BPAII[aEMOI'0 3HAUEHHS B CUTHATYPE
nenerata (koBapuamms).

e MOXKHO CO3/IaBaTh 3K3eMILISIP JieJieraTta ¢ METO0M, €CJIN TUIILI ITapaMeTPOB B
CUTHATYyPe JeJierata HesiBHO HaCJIeAYIOT OT TUIIOB COOTBETCTBYIOIIHNX IIapaMETPOB
3TOro MeTo/ia (KOHTpBapUAaIvs).



YHUBepcasibHble agenerarbl
(AXKeHepuK-aenerarbl)

Mo>HO co3/1aBaTh JXKEeHEPUK-/eJIeraThl, UCHOJIb3y B UX OIIPEAeIeHUU
napamerpsl Tuiia. Hanpumep:

public delegate T UnaryOperation<T>(T x);

Mo2KHO He TPUAYMbIBATh COOCTBEHHBIE JIEJIETaThl, 4 BOCIIOJIb30BaTHCS
umeronumucs B .NET jsxenepuk-zeneratamu Func u Action

Func<T1, T2, ..., TN, TRezult> — meToa, IpuHUMAIOIIHUI N apTyYMEHTOB
turioB 11, T2, ..., TN(rme N =0, 1, ...)
1 BO3Bpalllalolinii 3HaueHue Tuia I Rezult

Action<Ti, T2, ..., TN> — MeTO/, TPUHUMAIOIIUU N APTYMEHTOB TUIIOB
T1,T2,..,TN(rne N=0,1, ...)
Y He BO3BPAIAOINN 3HAUYEHHUE

Hampumep /17151 onipejiesieHusi MeTojia 00paTHOTO BhI30Ba Map BMeCTO
public delegate T UnaryOperation<T>(T x);
static T Map<T>(T[] array, UnaryOperation<T> op) {...}

MOXKHO HAIIHMCATh
static T Map<T>(T[] array, Func<T, T> op) {...}



AHOHMMHbIE AeneraTthl
M NAIMOJa-BblparKeHMA

Ecnam penerart HYXEH TOJIBKO IJIA TOTO, YTOOBI InepeaarTrb HCIIOJIHAEMbIHN KOJ B METO/J,
O6paTHOFO BbI30OBA4, MOKHO B ABHOM BH/JI€ HE OIIPEAC/IATD METO/, HAa OCHOBE KOTOPOI'O
6y,ZLeT CO31aH SK3EMILJIADP Ae€jierara, a BOCII0JIb30OBATbCA CHHTAKCHMCOM aHOHHUMHOTI'O
Aesierara.

delegate(T1 napameTp1, T2 mapamerp2, ..., TN mapamerpN)

... [/ KOO MeToAa
return BbipaxkeHue; //BblpaxeHue, NnpMHUMaroLLee 3HavyeHue tTuna TRezult

3

YtobnI eltie 60J1bIIIE YIIPOCTUTD KO, (0COOEHHO, €CJIN METO/T COCTOUT U3 OJHOM CTPOKU
KO07/la) MOKHO HCII0JIb30BaTh JIAMO/1a-BhIPAKEHUS
(mapameTp1, napameTp2, ..., napaMmeTpN) => BblipaxkeHue

OpHako, JIIMOAa-BhIPAKEHHS JOMYCKAIOT 1 HECKOJIBKO CTPOYEK KO/Ia:
(mapameTp1, napameTp2, ..., napameTpN) =>

... // Kog MeToaa
return BblpaxkeHue;

}

Ecoin mapameTp O/ifiH, €ro MOKHO He 3aKJII0UaTh B CKOOKH:
NnapaMeTp => Bblpa*X€HUe

JIamb1a-BeIpasKeHe MOYKET ObITh 1 6€3 mapaMeTpOB:
() => BblparkeHue



3aMblKaHue

[Ipesinosio:KuM, YTO B METO/Ie OIIpe/ieJIeH aHOHUMHBIH JieJierar.

BHemrHss nepeMeHHan (outer variable) — aTo JiokaspbHasI mepeMeHHasI WIn
nmapamerp (3a uckJIrouYeHueM ref- u out-mapaMeTpoB), IOCTYIIHbIE B KOHTEKCTE
MeToza. (BHemHel OHa ABJISETCA OTHOCUTEIBHO JlejIerara, Tak Kak
JIeKJIapUPYyeTCsl BHE €ro.)

Curyarus, Korja KoJi aHOHIMHOTO JieJIeraTa uCIIOIb3yeT BHEITHIE
IiepeMeHHble, Ha3bIBaeTcs 3aMbIKaHHEM (closure), a Takue nepeMeHHbIE
Ha3bIBAIOTCS 3aXBaY€HHBIMHU BHEITHUMMU IepeMeHHbIMU (captured outer
variable) miu mpocTo 3aXxBauyeHHBIMU IepeMeHHbIMMU (captured variable).

IIpu 3axBaTe mepeMeHHOU co3/1aeTcsi 00beKT aHOHUMHOTO THIIA, I10JIe
KOTOPOT'O CBA3BIBAETCS C BHEIIHel nepeMeHHoN. TakuM 06pa3oM IIPOUCXOIUT
3axBaT caMOU BHEIIHEN IIEpEMEHHON, a He ee 3HaUEeHUs Ha MOMEHT CO3JaHUsI
AK3eMILISIpa JieJierara.

Vcnosib30BaHMe 3aMbIKaHUA MOKET IPUBECTH K HHTYUTUBHO HEITOHATOMY
IIOBeIeHUIO KOJ1a (Tak Ha3bIBaeMasl «JIOBYIIIKA 3aMbIKAHUSI» ).

YTo0ObI 130€eKaTh «JIOBYIIKH 3aMbIKAaHUA», HE CJIEAYET 3aXBATbIBATDb
IIEpEMEHHbIE TNKJIOB.



B3amoaencTeme «MCTOYHMK—HAb60AaTEb>»
M MYJIbTUKACT-AeneraTbl

BzaumogericTBre 00bEKTOB IMPOrPaMMBbI YaCTO OPTraHU3YeTCs 0 IPUHITUILY
«HUCTOYHUK—HaboAaTesb». To ecTh OfHN 00bEKTHI TeHEPUPYIOT HEKHeE COOBITHA, a
ApyTre HaOII0al0T 3a 3TUMU COOBITHUSMU U €CJIN COOBITHE ITPOU3O0IILIO0, TO

pearupyioT Ha Hero.

To ecTh 0J1HN OOBEKTHI ABISIOTCSI HCTOYHHUKOM (source) cOOBITHSA, a IPYTOH 00BEKT
— HaoO/I0gaTesieM (observer).

BzaumoeiicTBrEe «MICTOUHUK—HAOII04aTeb» peau3yeTcss Ha OCHOBE JIeJIeraToB.

J1J1s1 TOTO, UTOOBI OBLIIa BO3MOKHOCTh pearipoBaHUe Ha OJHO COOBITHE HECKOJIPKHUX
O6’I>€KTOB B coBpeMeHHOM C# THII Jiejierata o0pa3yroTcs Kak IIPOU3BOIHBIN OT KIacca
System. MultlcastDelegate (a He oT ero pomuTenbeKoro kaacca System.Delegate), B
KOTOPOM [IOMHMMO TPaZIMIIMOHHOTO cBoucTBa Method nHkamncynnposano
HeryOimuHoe cBorCTBO _invokationList, cozepskaiiiee CluCOK BbI3bIBAEMbIX
meseraToM MeTozoB. TeM caMbIM KaKAbIH Aejierat SBIsgeTcs MHOTOAPeCHBIM
aeneraToM (MyJIBTHKACT-ZIEJIETaTOM) .

W3BHE IOCTYII K 3TOMY CIIMCKY MOJHO IOJIy9uTh yepe3 MmeTof, GetlnvokationList.
J106aBUTH METO, B 3TOT CIIUCOK MOKHO IIPU IMMOMOIIU ONEePAIUU +=
YianuTh MeTOo/1 U3 3TOT0 CIKUCKA MOKHO IIPY ITOMOIIH OIlepaliiu -=

MyabTHUKaCT-/ieJIeraT, BO3BpalllaloIni 3HaUeHe, BO3BPpalllaeT 3HaUeHHe II0C/IEHETO
BBI3BAHHOI'O METO/IA.



CobbiTHA

CoObITHE — 5TO WiIeH KjIacca, KOTOPHIA IO3BOJISIET KOMIIAKTHO PeaIn30BaTh
B3aUMOJICHCTBHE « UCTOUHUK-HAOJIIOIaTEIb».

OOBeKThI-HAOJIIOZIATEIU «PETUCTPUPYIOT» METO/IbI- 00pabOTUYNKU COOBITHS,
KOTOpPBIE CpabaThIBAIOT, KOT/Ia COOBITHE IIPOUCXOIUT, TO €CTh KOT/Ia
BBI3BIBAETCS CIEIUATILHBIN METO/I HICTOUHUKA.

ITo cyTu cobbITHE — ATO CHHTaKcHUecKasi «00epTKa» HaJi YaCTHBIM
JlesieTaTHRIM I10JIeM, peain3yiolasi (SBHO WX HesIBHO) ABa MeToa add u
remove.

CobOnITHE onpeiesisieTcs ¢ IIOMOIIbIO KJIIOUEBOTO cJIoBa event:
[MoaudmKaTopsbl] event TMN UMA_COObLITHS;

r7e TMN OIIpeesIseT TUII JIeJIeTaTHOTO II0JISA, TO €CTh CUTHATYPY METOI0B-
006pabOTUHKOB.



CornaweHme no odopMJIEHUIO COBbITUM

HecMmoTps Ha TO, COOBITHE MOKET OBITH 0OPMJIEHO JOCTATOUYHO ITPOU3BOJIBHO,
Microsoft mpeiyi0kmni0 KOHBeHIUIO (coryiameHue) 1o opopMIEHHI0 COOBITHIH. B
YaCTHOCTH, Bce coObITHsA, Berpeuawinuecsa B .NET cob/mioaoT 3Ty KOHBEHITUIO.

ITa KOHBEHIUs PaHbIlle OblIa aKTyaJbHA, TEIIEPH B CBA3U C OSBJIEHUEM B I3BIKE
0000IIeHHBIX JIeJIETaTOB 1 JIIMO/Ia-BhIPaKeHUI OHA IIOTEPsLIa CBOIO aKTyaJIbHOCTb,
HO MHOTHE IIPOTPAMMICTHI €€ 0 CUX IOP HPUJIEPKUBAIOTCS.

BoT 0CHOBHBIE IOJI0KEHUSA KOHBEHII1N:

- uHOpMAIHI O COOBITHH AOJIKHA OBITH MHKAIICYJIMPOBaHA B OOBEKT THUTIA
EventArgs nii npou3BOJHOIO OT HETO C UMeHeM, nMerInuM cypdukc EventArgs;

 JeJieraTHbIU TUM COOBITUA JI0JKEH UMETh YHUKAJIbHOE UM ¢ cyhdukcom
EventHandler u umeTth ABa mapamerpa — o/iH TUIla object (3ajgaeT UCTOUHUK
cOOBITHSA), IPYTOH — THIIA WHGOPMAIIUH O COOBITHHY (CM. BBIIIIE);

*  METOJ] BbI30Ba 0OPa0OTUMKOB B UICTOUHUKE JIOJIKEH UMETh MOAU(MUKATOPHI
protected virtual, umets umsa ONMMA_Cob6bITUA, mapaMeTp — HHGOPMAIUS O
coObITUM (KaK BTOPOU ITapaMeTp B CUTHATYPE JiejieraTa) v mepej; BbiI30BOM
06paboOTUMKOB TPOBEPATH cOObITHE Ha Null.

MO:KHO He OIIpeJIesIATh COOCTBEHHBIH /ieJIeraT, a BOCIOJIb30BaThCs MMEIOIIINMHUCS
nesierataMu EventHandler wiu EventHandler<T>.



Co3aaHne Windows-npmaoxeHum
C rpapmyecKnMM MHTEPDENCOM

Yto Takoe API?

Jto application programming interface (uarepdetic
IIPOrPaMMHUPOBAHUS IIPUJIOKEHNH) — HAOOP TOTOBBIX KJIACCOB, IIPOIIENYD,
OYHKIIHH, CTPYKTYP U KOHCTaHT, ITPE/IOCTABJISIEMbBIX IIPUJIOKEHHUEM

(6ubIOTEKOM, CEPBHUCOM) JJIS MCIIOJIb30BAaHUS BO BHEIITHUX IIPOTPAMMHBIX
IIPOAYKTaX.

Windows Forms — yacts .NET Framework.

Windows Forms — API, oTBeuatomniuii 3a rpaduueckuii uHTEpdetic
II0JIb30BATEJISI, TO €CTh OCHOBA Windows-TIPHIOKEHHUH.

Oxna (windows) — TO, YTO BUJIUT U C YeM pabOTAET II0JIb30BATEb.
dopmbl (forms) — 3To OKHa B ITpoIiecce pa3paboTKH.

Buyrpu .NET Framework Windows Forms peayi3yooTcst B paMKax
mmpoctpaHcTBa UMEH System.Windows.Forms

Bce (bopMbl, HCIIOJIB3yEeMBIE B ITPOrpaMMax, SIBJIAIOTCA SK3eMILIApaMU Kjiacca
Windows.Forms.Form



Co6bITUMHO-YNpPaABAEMOE
NporpaMMMpPOBaHUE

OcHOBHOM NpuHIUI co3anus Windows-mpuiokKeHu —
COOBITUMHO-YIIPaBJIAE€MOe MPporpaMMHUPOBaHUE.

OmnepanuonHas cucremMa Windows u 3aIyllieHHOE IPUJIOKEHHE OKUIAI0T
oIpejieJIeHHBIX COOBITUN (HaITpuMep, IEUCTBUM I10JIb30BaTEIsI) U PearupyroT
Ha HUX OIIpejleJIeHHBIM 00pa3oM.

CTpykTypa cOOBITUNHO-YIIPABIIEMON TPOTPAMMBbI:

UHUUManusaums

CobbITHA O6paboTKa CO6bITHM

3aBepLueHmne




[lpouecc co3agaHuA
Windows-npunoxeHus

e BusyajapHOe nmpoekrupoBanue. Co3nanue rpadpudeckoro nHrepderica
IIPUJIOKEHH .

» CoObITHIIHOE MporpamMMupoBanue. OnpeeeHre «IIOBEIEHU»
IIPOTPaMMBI ITyTEM IIPOTrPAMMUPOBAHUS METOJIOB 00paOOTKH COOBITHIA.

I'paduueckuii nHTEepdelic mporpaMMsbl, padpabarsiBeMbiii mpu oMoty .NET
Framework Windows Forms, ocHOBaH Ha co3gaHuu (popM, pa3MelleHuH Ha
HUX BJIEMEHTOB YIIPABJIEHUA U OIPeieIeHUU CBOMCTB (DOPM U 3THUX 3JIEMEHTOB.

PazpaboTky rpadudeckoro uHTepderica MOKHO OCYIIECTBIISATD ABYMSI
criocobamu:

 cOo3JaHue KoJa, ONpeesaoiero gopMbl U 3J1eMeHThI yIIpaBIeHUs
nHTepderica;

* HCIOJIb30BaHUE BU3YAJIbHOTO CPEJICTBA ITPOEKTUPOBAHUS — PEJAKTOPA
dopm, BctpoernHoro B Visual Studio. B aTom ciryuae Koy co3maercs
aBTOMAaTHUECKU Cpeol pa3pabOTKU.

PazpaboTky Windows-tnipuiozkeHus ¢ moMmoiibso Windows Forms
peKoMeH/IyeTcs HaunmHaTh ¢ mabsioHa Windows Forms Application.



CBomncTBa hopmM

OCHOBHBIE TPYHIIbI CBONCTB:

Appearance — BHeNTHUH BUJ OObEKT

Behavior — nosezienue oo0nekTa

Design — cocrosiHre 0O0beKTa BO BpeMs Pa3pab0TKH IPUIOKEHHUS

Layout — ¢popmat o0beKTa

e Misc — pa3JInuHble CBOUCTBA

Window style — ctuib okHa



il
OTobparkeHue 1 CKpbiTUEe (POpM

CraproBas popMa 0TOOpakaeTcs IIPH 3aIMyCKe MPUI0KEHUH.
YT006BI 0TOOpa3uTh hopMy (Kak 00bIIHYI0 HOPMY), HY>KHO HCIIOIH30BaTh MeTo 1 Show()
YT0oOBI BpeMEeHHO CKPBITH (hOpPMY, UCIIOIB3YITE ee CBOUCTBO Visible.

YT00OBI 3aKpHITH hOpMY (U yIaTUTD ee U3 OllePaTUBHOM MTaMSATH),
rcmosib3yoT metoz Close()

YTo6b1 06paThes K popme U3 caMoro Kiiacca, MOKHO MCIIOJIb30BaTh M4 this.

Hanpumep, 7151 3aKpbITHA POPMBI METOJOM KJiacca 3TON (POPMBIL:
this.Close();

YTOOBI HCKITIOYUTH BOBMOKHOCTD IEpeXo/ia K Apyrou ¢opme, MOKHO HCIIOIb30BaTh
MOAAJIbHBbIE (DOPMBI — 3TU (OPMBI AKTUBHBI, IOKA OHU HE 3aKPbITHI, IPU 3TOM
OCTaJIbHbIE (POPMBI NPUJIOKEHUS OCTAIOTCA HEAKTUBHBIMU.

MopanbHble ¢opMbl oTOOpaxkatoTes metTogoMm ShowDialog()
Ec MoiasibHy 0 (DOPMY HCIIOJIB3YIOT JJIS JUAJIOTOBOTO OKHA, €U 3a71a10T
- HeusMeHsemble pa3zmepsl (FormBorderStyle = FixedDialog)

° Y6I/IpaIOT KHOIIKHM BOCCTAaHOBJICHHA 1 CBEPTBIBAHHA
(MaximizeBox = false, MinimizeBox = false)

- Ha opMe pa3MeNIaloT KHONKY NOATBeP:KaeHuA BBoAa (Hampumep, OK) 1 oTMeHBI BBOJA
(manpumep, Cancel) ¢ yctanoBkoi cBoicTB AcceptedButton = MMA_KHONKM_OK u
CancelButton = uma_kHonku_Cancel

* Y 3THX KHOIIOK YCTaHABJIMBAIOT COOTBETCTBYIOIIee 3HaueHe cBoricTBa DialogResult



MDI-dpopMmbil

HuTepdeliic MpuioKeHus, OpraHU30BaHHBIN IIPU IToMoIH ¢GopM OBIBAET ABYX
BU/IOB:

« SDI (Single Document Interface) — uepapxust ¢opmM OTCYyTCTBYET, BCE
(hOPMBI «paBHBI» MEXKY COOOIA.

- MDI (Multiple Document Interface) — ectb uepapxus popm: ogHa
podumeansvckasn opma (KoHTeMHEP) U douepHue GOPMbI, OKHA KOTOPBIX
OyayT pacioJjiaraTbCsi BHyTPU OKHA POAUTENHCKON (OPMBI.

JIJ1s opranusanuu poIMTEILCKOTO OKHA 3HadeHue cBoicTBa ISMDIContainer
(dopMmbI ciieayeT caeaaTh paBHBIM True.

Y nouepHux ¢popM HY>KHO YCTaHOBUTH 3HaueHUe cBoricTBa MdiParent Tak,
yTOOBI OHO YKa3bIBAJIO HA POJAUTEILCKYIO HOPMY.



OCHOBHbIe 3/1eMeHTbI YrpaB/1IeHNA

DJieMeHTHI yrrpaBiieHus (controls) — ocHOBHBIE y:Ke pa3zpaboTaHHBIE
KOMIIOHEHTHI HHTep(detica mporpaMm, KOTOPbIE MOKHO UCIIOJIb30BaTh B CBOUX
IIPUJIOKEHUSAX.

OHu pacnosiararTcs Ha cieluaJbHOU nmaHean nHeTpyMmeHToB (Toolbox).

BBoj 1 oTo6parkeHne TEKCTOBOM MHOopMaLmm

Label (meTka) — a1t oTOOpakeHUA CTAaTUYHOTO TEKCTA.

OcHOBHOE CBOUCTBO — Text.
ITonesnoe — TextAlign B coueranuu c AutoSize co 3nHauenuewm False.

TextBox (TekcToBOE 10JI€) — JIJIA OTOOPAKEHM A, BBO/Ia U Pe/IaKTUPOBAHUSA
TeKCTa.

OcHOBHOe cBOMCTBO — Text.
ITone3nnie — Multiline, ScollBars, MaxLength, PasswordChar.

RichTextBox (1osie dopMaTupoBaHHOTO TEKCTA) — JIJIA BBOJA TEKCTa B
¢dopmare RTF.

Il 3arpy3ku Tekcra (B dopmare TXT unu RTF) B Takoe mosie u3 daiina
MO2KHO Hcnosib3oBaTh MeTos LoadFile, niisa coxpanenus — SaveFile.



KHOMKKU, pbarkkM, nepekitodaTeNIM U CIMCKU

Button (xHONKA) .

OcHOBHOE cBOHCTBO — Text (Haamuch Ha KHOIIKE).

OcuoBHOe coOpITHE — Click.

CporictBa ¢popmbl AcceptButton u CancelButton moryr HazHaUaTh KHOIIKH,

KOTOPKIM OyzAeT nochliaThes coobrtre Click mpu HaxkaTum kinaBuinu Enter mmm
ESC cooTBeTCTBEHHO.

CheckBox (daaxxok) — a5 rpadpuueckoro orobpakeHus OyJIeBbIX 3HAUEHHI.
OcuoBnble cBotictBa — Checked (BpiOpaH sin) u Text (Hagmmch okosio ¢iiakka).

RadioButton (1mrepexsrouaTtesnb) — ToxKe JJIs1 rpadpuIecKoro oTobpakeHus
OyJ1eBbIX 3BHAUEHUU, HO U3 TPYIINbI IIEPEKTIoUaTes el BhIOpaH MOKeT ObITh
TOJIBKO OJIVH.

YToOBI cO3/1aTh HECKOJIBKO TPYII IIepeKIIiouaTesiel, uX Hy:>KHO 00beUHATH B
KOHTEWHEPBI.

ListBox (crnucok) — 1 oTobpakeHus CIIFMCKa U BbIOOpa ero 31eMeHTOB.
OcHoBHBIE cBoMicTBa — ltems (koJs1eKusa 31eMeHTOB CITHCKa), SelectionMode,
Selectedltem mwiu Selectedindex, Sorted.

ComboBox (KoMOMHHUPOBAHHBIH CIIMCOK) — 00beInHsET 371eMeHThI TextBox u
ListBox.
ITone3Hoe cBorictBO — DropDownStyle.



D/IEMEHTbI YNPaB/EHMS: KOHTEMHEP M306parKeHUs
M MHAMKATOP nporpecca

KonTeiitHep uszoopa:xkenus (PictureBox) — mpeacrapiser 3JIEMEHT yITpaBIeHUA
rpa¢duyecKUM OKHOM JIJIsl OTOOpaKeHU PUCYHKA.

OCHOBHbBIE CBOUCTBA:

Image — Bo3BpamaeT win 3aaeT n3oopakeHne (00beKT), oToOpakaeMoe 371eMeHTOM
yrpasiieHus PictureBox .

ImagelLocation — Bo3Bpamaet uiu 3agaéet nyTh uin URL-azpec nzobpakeHus,
oTobOpazkaemoro B PictureBox.

OCHOBHOH METO/I:
Load — 3arpy:kxaeT nzobpakeHue, ykazaHHOe B cBoMcTBe ImagelLocation.

HNuaaukarop nporpecca (ProgressBar) — rpadgpuuecku oToOpakaeT cBoe 3HaUeHHE
(mpuMmeHsieTcs JJ1s1 OToOOpakeHus Mpollecca BHIMMOJTHEHUSA KaKOU-TN00 3a7aum).

OcHOBHBIE CBOMCTBA:

Minimum — MUHUMaJIbHOE 3HaUeHHe.

Maximum — MakcuMaJIbHOE 3HaU€eHUE.

Value — TekyIiiee 3HaueHUE.

Step — 3amaer miar u3aMeHeHUA 3HAYEHUS.

OCHOBHOH METO/I;:

PerformStep — u3ameHseT 3HaueHUE UHIMKATOPa Ha BEJIMUNHY, 3a/lTaHHYI0 CBOUCTBOM Step



He0T06pa>|<aeMb|e J/1IEMEHTDI YINpaBJ/1IEHANA.
TaMMep U AMaNIoroBble OKHA OTKPbITUS MK COXpaHeHMs damna

Tammep (Timer) — sjeMeHT yIIpaBJIeHH, BEI3bIBAIOIINN Yepe3 onpeae/IeHHbIN
HHTepBas BpeMeHH coObITre Tick.

OCHOBHbIE CBOHUCTBA:

Enabled — norunueckoro tTuna, onpeaesseT sBJsIETCs JIU TaliMep BK/IIOUeHHBIM (True)
i BeIkTIoueHHBIM (False).

Interval — onpenensier, uepes Kakoe BpeMsl OyZIeT TeHEPUPOBATHCA OUEPETHOE
cooniTre Tick (B MuInCceKyHaX).

JInasoroBoe okHO OTKpbITUA daiia (OpenFileDialog) — coyxuT a1
OoTOOpakeHUs CTaHAaPTHOTO OKHA OTKPBITHSA (daiia.

JInasoroBoe okHO coxpanenus garia (SaveFileDialog) — coyxxut s
oTOOpakeHUsA CTaHAAPTHOTO OKHA coxpaHeHUs daiia.

OCHOBHBIE CBOMCTBA:
InitialDirectory — Haua/jIbHBIN KaTaJaoT, KOTOPHIN Oy/IeT MoKa3aH AUAIOTOBBIM OKHOM.

Filter — cTpoka ¢punbTpa nMeH aityioB, onpeaesiseT TUMIbI (GaiaoB, KOTOpbie OYAYyT
oToOparkaThCs B IUAJIOTOBOM OKHE

MultiSelect — nosBossieT (True) uau 3anpeniaet (False) BbiOOp HeCcKOJILKUX (QaMIIOB.
FileName — nostHas crienmudukamnus BbIOpaHHoro ¢aiiia (ImyTh + IIOJTHOE UMS).
SafeFileName — mosiHOe uMs BeIOpaHHOTO (daiiia (MMs.paciuIiupeHue).



Co6bITMA KNaBUaTypbl

ITOoJTHBIN CIIMCOK COOBITHI 5JI€EMEHTOB YIIpaBJICHUA MOXKHO HalTU B AOKYMEHTAI U 110 CChLJIIKE

CoObITHA HAXKATUA KJIABUIIIN IIPOUCXOIAT B CIIEAYIOIIEM ITOPAIKE.
« PreviewKeyDown

«  KeyDown
« KeyPress
« KeyUp

PreviewKeyDown — renepupyertcs nepes cobsrtieM KeyDown 1ipu HaxkaTuu JII0O0U KJIaBUIIH, B TOM
yncJie ynpasistonien (Enter, ESC, Del u 1.11.), mogudunupytomien (Ctrl, Alt, Shift) wiu knaBumu
Hapuranuu (crpesiku, Home, End u T.11.). B 06paboTunke 53TOro cCOOBITUA BbI MOXKETE 33/]aTh CBOUCTBO
e.lsInputKey = True yTo06sI BeI3BIBaTh cOOBITHE KeyDown jiuis Takou kiiaBuiiu. [[yis o6paboTku
CUUTBIBAHUSA WU MOAUDUKAIIUY CUMBOJIAa HAXKATOU KJIAaBUIIIM UCIIOJIb3yeTcsl cBoucTBO €.KeyCode

KeyDown — reHepupyeTcs B IepBOHAYaIbHBIA MOMEHT Ha)KaTUA KJIaBUIIIU. BbrI3bIBaeTcsa HaXKaTueM
JII000¥ KJIaBUIIH, JJ1s1 KOTOpou MeTtoyt IsinputKey Bo3Bpataet 3HayeHnue True.
JIJ1s1 aHasM3a HaXkaTusa MO (UIIMPYIONTUX KJIABUIII UCIIOJIb3YIOTCA cBolicTBa €.Alt, e.Control mwiu e.Shift

KeyPress — renepupyetcs Jito00U KJIaBUIIEH ¢ CMMBOJIOM. J1J1s1 00pabOTKU CYUTHIBAHUA WU
Mo/ in(pUKAIIU CUMBOJIA HA’KaTOW KJIABUIITU UCIIOJIb3yeTcsl CBOMCTBO €.KeyChar

KeyUp — renepupyercsi B MOMEHT OTITyCKAHUS KJIABUIIIH. BhI3bIBaeTCS OTIyCKaHUEM JIFOOOU KJIaBUIIIH,
711 KoTopou MeToz, IsinputKey Bo3Bpaitijaet 3HaueHue True.

Yrto6b1 0O0pabaThIBaTh COOBITHSA KJIABUATYPHI TOJILKO HA YPOBHE (pOpMBI O6€3 MpeoCcTaBIeHUs JPYTUM
BJIEMEHTaM YIIPaBJeHUs BO3MOKHOCTH IMOJIy4aTh COOBITUSA KJIaBUATYyPhl, HEOOXOUMO 3a/1aTh /115
cBorictBa €.Handled B metosie 06paboTku cobniTus KeyPress dopmbl 3HaueHue True

J17151 06paboTKH COOBITHI KJIAaBUATYPHI CJIEAYET UCIIOIb30BATh JleJIeraThl TUIIA
PreviewKeyDownEventHandler, KeyEventHandler, KeyPressEventHandler (viu mpon3BOIHBIX OT HUX
THUIIOB), U mHOpMaIuIo o coosrTum TUNa PreviewKeyDownEventEventArgs, KeyEventArgs,
KeyPressEvenArgs cooTBeTcBeHHO (MJIM TPOU3BOHBIX OT HUX THIIOB).



OcHOoBbI paboTbl C rpadUKOM

JIJ1d pricOBaHUSA JIMHUH, TEOMETPUYECKUX (PUTYD U TEKCTA HY>KEH SK3EMILIAP
kj1acca Graphics u3 System.Drawing.

B 3TOM KJ1acce HET IMyOJIMYHBIX KOHCTPYKTOPOB, TaK UTO TaKOU OOBEKT HEIb35
CO3/1aTh IPY MOMOIIM OIlepaTopa NeEw.

Tpu crmocoba co3ganusa obbekra Tumna Graphics:

* TIOJIyYUTD CChLIKY Ha 00BEKT U3 IapaMerpa PaintEventArgs, mepesiaBaeMoro B
obpaboTuuk cobbITHs Paint, KOTOpoe BOBHUKAET BCAKUM pa3 IIpU
He0OXO0IMMOCTH IepepUCOBKU (DOPMBI UJIH 3JIEMEHTA YIIpaBieHUs, HalIpUMeEDP:
private void MyForm_Paint(object sender, PaintEventArgs e)

{
3

- ucroJyb3oBaHue Metozia CreateGraphics, onpeziesieHHoro B Ki1acce GoOpMbl U
pJIeMEeHTAa yIIpaBJeHUs, HallpUMeEDP:
Graphics g = this.CreateGraphics();

Graphics g = e.Graphics;

° JIA BOSMOXHOCTH PHUCOBAHHUA HAa PaCTPOBOM I/1306pa)KeHI/II/I NCIIOJIb30OBAaHUE
ctatuueckoro Mmeroga Fromlmage knacca Graphics, Hanpumep:
Bitmap pic = new Bitmap(“c:\Pictures\photo.jpg");
Graphics g = Graphics.Fromlmage(pic);



[ papuKa (NnpoaosiKeHue)

ITocne co3manusa obbekTa Tuiia Graphics ero MokKHO HCIOJIB30BAThH JJIs1 PUCOBAHMUSI.
OcCHOBHBIE KJIACCHI, AK3EMILISIPhI KOTOPBIX II0JI€3HbI JIJIsl PUCOBAHMUS:

« Pen (mepo —as1 prcoBaHMs JUHUU U KOHTYPOB)

« Brush (kucTh — AJ1s1 3aKpaluBaHus 00J1acTel)

« Font (mmpudT — 7715 BBIBO/IA TEKCTA)

« Color (11BeT)

IIpor1iecc prucoBaHUsA CBOAUTCA K MTOCJIE0BATETbHOMY IIPUMEHEHHIO K 00BEKTY THUIIA
Graphics metonoB Draw... unu Fill... , Hanpumep:

g.DrawLine(new Pen(Color.Red, 10), 80, 4, 200, 200); //prcyem KpacHyo MHUIO
g.FillEllipse(Brushes.Blue, 10, 20 80, 80) //pmcyeM CUHMUM Kpyr

J1J1s1 mepepuCcOBKU OKHA IIPH U3MEHEHUU Pa3MePOB B KOHCTPYKTOPE (pOPMBbI ciieiyeT
yCTaHOBUTH 3HaUeHUe ResizeRedraw paBHbIM true:

SetStyle(ControlStyles.ResizeRedraw, true);
1an B 00padboTunke cobbrtrsa SizeChanged Bri3BaTh meton Refresh().

/17151 IpefioTBpalleHus «MeplaHusi» GOPMbI UK DTIEMEHTA YIIPABIEHUA PEKOMEHTy€ETCA
BKJIIOUATh IBOUHYI0 Oydepusarinio OTpUCOBKU, ycTaHOBUB 3HaueHue DoubleBuffered
paBHBIMU true:

this.DoubleBuffered = true;

nin
SetStyle(ControlStyles.DoubleBuffer, true);

Hapagy ¢ 3TMM peKomMeHayeTCAa YCTaHOBMTb 3HadeHue true ana AllPaintinglnWmPaint:
SetStyle(ControlStyles.AllPaintingInWmPaint, true);



[ padpMKa (OKOH4YaHMe)

I'pacpuueckre 0OBEKTHI TOTPEOISIIOT CUCTEMHBIE PECYPCHI, II03TOMY PEKOMEH/Ty€ETCS
HX YJIQJIATh U3 IaMsATH cpasy, KaK TOJbKO OHH IIPeCTal0T OBITh HEOOXOAMMBIMH, HE
TOXKUAAsACh COOPKHU Mycopa. J1JIs1 5TOro Hy:KHO BbI3bIBAaTh MeTo/, Dispose().
Hampumep,

Pen p = new Pen(Color.Red, 10); // Bblaensem pecypc (co3gaem 06beKT TMna
Pen)

g.DrawLine(p, 80, 4, 200, 200); // p1cyem nuHUIO

g.DrawRectangle(p, 10, 10, 150, 250); //pucyem npaAmMoyronbHuK
p.Dispose(); //ocBoboxaaem pecypc

JIJ14 yIIpOILeHU s MOKHO UCIIOJIb30BAaTh CHHTAKCHUC USINgG:
using (BblgeneHue_pecypca) oneparop
Hampumep:

using ( Pen p = new Pen(Color.Red, 10) )

{
g.DrawLine(p, 80, 4, 200, 200);
g.DrawRectangle(p, 10, 10, 150, 250);



